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Hawarden,  141 
Hereford,  68 
.-,ey,  328 


Ho 


.860 


Houn.bw,  328 

Hove,  68,  256 

Uford.  716,932 

Ilkley.  750 

Ipswich,  750 

IslinEton  (London),  677 

L,C.C..30,  448 

Leyton,  30.  716 

Luton,  366.  487 

Maidstone.  527 

Manchester,  30,  1,  214,  292. 

487,  527 
Mansfield,  141 


Marylebone  (London),  448 
Mexborough,  640 
Middlesbrough,  366 
Newcastle-under-Lyne,  105 
Northampton,  214,  487 
Nottingham,  750 
Nuneaton.  30,  487 
Perth.  293 
Plymouth,  970 
Rawtenstall.  860 
Reigate,  448 
Rhos,  786 
Rhyl.  786 
Rochdale.  448 
Rotherham,  366 
St,  Helens,  564,  786,  821 
St.  Pancras,  487,  599,  971 
Salford,30.  175,  448,  487 
Sheffield.  30,  1,  69,  214.  564. 

716,  932,  970 
Shipley,  366 
Southampton,  328,  677 
Southend-on-Sea.  69 
Southwark  (London),  487 
Stalybridge,  367 
Stepney,  141,  175,  448,  487 
Stoke-on-Trent,  31,677 
Stretford,  367,  860 
Sutton  Coldfield,  527 
Swansea,  31,  410 
Torquay,  69.  410,  448 
Walsall.  69, 564.  894,  932 
Walthamstow,  141 
Watford,367,  677.  971 
W.  Bromwich.  328 
Wednesbury.  716 
West  Hartlepool,  105.  214 
Wigan.  105.  932 
Willesden,  175,  293.  443 
Wolverhampton,  214.  487 
Woolwich,  527 
Wrexham,  69 

General. 

Aberdare.  487 

Aberdeen,  175,329,932 

Accrington,  599,932 

Amble.  860 

Ashton-under-Lyne,  293 

Aylesbury,  31,  256 

Ballater.  329 

Barking,  105 

Barnes.  410.  750 

Barnet.  894 

Barnsley,  410 

Bangor.  367 

Barrow-in-Furness,  40,  375 

Bath.  329,  410 

Batley,  527 

Battersea  (London),  449, 932 


Bedford.  564,  971 

Belfast,  31 .  105.  214, 367.  527, 
716.  786.  821 

Bermondsey  (London),     256, 
599 

Bethnal  Green,  971 

Bexley,  69 

Bicester,  214 

Birmingham,  214,  410 

BisDham,  640 

Blackburn,  410,  565,  717,  860 

Blackrock.  256 

Bolton,  367,  894 

Bootle,  860 

Bradford,  640 
Braintree,971 

Brighton,  410,932,  971 

Bristol,  175,  894 

Bromley  (Kent),  487 

Boston,  69,  141 

Buckhurst  Hill  (Essex),  640 
Bulk  Supply  Order,  932 

Burnley,  565,  821 

Burton-on-Trent,  256,  565 

Bury  (Lanes), 367 

Buxton,  329 

Cahir  (co.  Tipperary),  69 

(iahirciveen   (co.   Kerry),  69, 

141.  329 
Cardiff.  821,  860 
Cardiff    Electricians'   Wages, 

256 
Cattletownbere  (co.  Cork),  487 
Castlewellan.  717 
Chelmsford,  175 
Chestiir,  449,  565 
Church  Stretton,  599 
Colchester.  367,  565 
Colne.  31.  565 
Cr,lwyn  Bay.  256 
Coniston.  640 
Connah's  Quay,  256 
Consett,  599 
Coventry,  141,  175,  214 
Croydon,  31,  175,  527 
Dalkey,  141  [860 

Dartford,  214,  565,717,  750, 
Darwen,410,  527 
Denby  and  Cumberworth,  860 
Dewsbury,  410,  565 
Donaghadee,  599 
Doncaster,  367 
Dover,  214 
Dublin,  105, 367. 894 
Dumbarton,  487 
Dundee,  105,  175.  367 
Ealing,  69 
Eastbourne,  31,  860 
East  Grinstead.  69,  214 
Ebbw  Vale,  932 


Eccles.  175,  367,  860 

Edinburgh,  105,  175,  527,  565 

Ellesmere  Port,  599 

Ely,  329,  750 

Enniscorthy,  69 

Epsom,  367,  487 

Extra   Payment  to  Contrac- 
tors, 600 

Fareham,  367 

Farnworth,  565 

Finchley,  527 

Flaxton  (Yorks),  786 

Fowey,  105 

Frimley,  410 

Gellgaer,  565 

Glasgow,  69,  293,  329,   565, 
677 

Gloucester,  527 

Gt.  Yarmouth,  329 

Gt.  Harwood.  410 

Greenock.  750 

Grimsby,  105 

Hammersmith  (London),  410 

Harrow,  600 

Harrogate,  932 

Haslingden,  329 

Hawarden.  329 

Heston  and  Isleworth,  31 

Heywood  (Lanes),  31 

Hind  ley,  786 

Hornsey.  487 

Hove,  411,  895 

Hucknall,  449 

Huddersfleld,  861 

Hull,  141 

Ilford,  411,  565,600 

Ilkeston,  69 

Ilkley,  717 

Increase  of  Electricity  Supply 
Charges,  329,  640,  895,971 

interesion  Local  Loans,  717 

Irlam,  141 

Islington  (London),  214,  600 

Itchen,  105 

Keighloy,  600, 932 

Keighley    Provisional    Elec, 
Lighting  Order,  751 

Kendal,  367 

Kilburton(  Yorks).  717 

Kilmarnock,  895 

King's  Lynn,  786 

Kingston-on-Thames,  175, 
487.  677 

Kingstown,  105,  141,214 

Kirkcaldy.  411 

Kirton  (Lines).  31 

L.C.C..  141,  175 

Leicester.  640 

Lincoln,  70 

Llanfarnam,  70 


Loans   for    Electrical   Plant, 

367 
London  Elec.  Supply,  31,  105. 

214,  329 
London  Elec  Supply  Return, 

105 
London   Lin  king-up  Scheme, 

367,411,  565,  641,  677 
London  Municipal  Loans,  786 
Londonderry.  717 
Long  Eaton,  41 1 
Lowestoft,  932 
Luton,  487,  677,  861,971 
Lynn, 600 

Lytham,  555,  717  •• 

Maidstone,  31 
Malvern.  600 
Manchester,  141,  175,821 
Mansfield,  449,  786 
Market     Weighton     (Yorks). 

488,  641 
Marsden,  717 
Marylebone  (London),  448 
Meltham.  786 
Mexborough,  449,  640 
Middlesbrough,  366 
Mytholmroyd.  677 
Newport  (Mon),  70,  411.932 
Newquay.  932 
Northampton.  367 
Nottingham,  527 
Nuneaton,  933 
Oldham.  449 

Pembroke  (co.  Dublin),  933 
Penistone,  717 
Peterborough,  933 
Plymouth,  677 
Poplar   (London),   257,   367, 

449,971 
Presentations.  70,  106 
Provisional    Order   Transfer, 

933 
Public  Services  and  the  War, 

70 
Oueensbury,  717 
(Jueensbury  (Yorks).  70,  bOO 
Radcliffe  (Lanes),  449 
Reciprocal   Supply   of    Elec- 
tricity, 215 
Redd  itch,  640 
Risca,  678 
Rochdale,  488 
Romford,  70 
Ro.',s.  70 

Rotherham,  565,  717 
RuBby,  31 

St.  Anne's-on-Sea.  70,  41 1 
St.    Pancras   (London),   488, 

641 
S.ilford,329,411,  678,  861 


Scarborough.  488 

Selby.  175 

Shoreditch  (London),  257,  527 

Southampton,  257  /^ - 

Southend-on-Sea,  731,933 

Southport,  106,  257,  449 

Southwark  (London),  41 1 

Stafford,  141 

Stepney  (London),  293,971 

Stockton-on-Tees,  751 

Stoke-on-Trent,  141, 176,  329, 

641 
Street  (Somerset),  641 
Stretford,  215,  737 
Surbiton,  822 
Sussex,  106 
Sutton,  215 
Swansea,  449,  600 
Swindon, 971 
Taunton,  449 
Thornton  (Lanes),  822 
Thurlstone  (Yorks),  861 
Torpoint,  31 
Torquay,  215,  565,  678 
Trowbridge,  895 
Truro,  106 
Tunbridge  Wells,  70,  215, 329, 

600,  572 
Twickenham.  527 
Tynemouth.  106,933 
W.  Bromwich.  367,  527 
W.Ham.  141,565 
W.    London    Linking-up 

Scheme.  822,  971 
Wakefield.  861 
Wallasey,  565,  600 
Wallsend.  717 
Walsall,  215,  411.  60O 
Walthamstow.  329 
Wanstead,  641 
Waterford.  176.  717 
Watford,  215 
Wednesbury,  449 
Wells,  32 
Wembley,  32 
Westminster.  787 
Wharfedale  (Yorks).  329,  488 
Whitehaven,  600 
Willesden,  70 
Wimbledon,  106,  367,  565 
Wirksworth  (Derbyshire),  600 
Wirral,  541 
Wolverhampton,  215 
Woodford,  106 
Woolwich  (London),  141,  176, 

257.411,678 
Worksop,  541 
Wrexham,  488.  527,  751 
York,  541 
Ystradgynlais  (Glam),  329 
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POWER. 

Barnes,  600 

Belfast,  106 

Blackpool,  861 

Cork.  106 

Dock  Elevators.  449 

Dock  Equipment.  600 

Droitwich,  751 

Electric  Cooking  in  a  Colliery. 

488 
Electric  Power  in  Collieries. 

488 
Electric  Power  in  Schoob.  176 
Electric  Pumping.  600.  933 
Electric  Pumping  at  Water- 
works, 32 
Electric  Pumping  in    Mines. 

176.411 
Electric  Pumping  in  Sewage 

Works.  176.  678 
Electric  Signalling  in  Mines, 

527 
Electrical  Equipment  of  Col- 
lieries, 142 
Electricity  in  Colliery  Work, 

787 
Electricity  in  Docks.  717 
Electricity  in  Iron  Works.  368 
Electricity    in    Mining.    142, 

257.  330,  468,  822.  861 
Electricity    in     Motor    Tyre 

Works,  822 
Electricity  in  Oil  Fields.  822 
Electricity  in  Oil  Works.  678 
Electricity  in  Tea  Plan  tations, 

822 
Factories    and    Elec.    Power 

Supply.  368 
Glasgow,  106 
Gravesend.  751 
Hendon,  527 

Hydro-Electric  Works,  32 
Irish  Hydro-Electric  Scheme, 

895 
Leraick,  787 
Middleton  (Lanes),  70 
Nelson,  717 
Nuneaton .  330 
Plymouth,  895 
Reigate.  787 
SDUthend-on-Sea.  631 
Swansea.  71 
West  Bromwich.  717 
Wigan.  861 

Works  Driving.  71.  106 
York,  330 

LIGHTING 

Aldershot,  933 
Arbroath.  449 
Ashstead.895 
Asylum   Lighting.  293.   600, 

822 
Aylesbury,  106 
Belturbet   (co.  Cavan),   787, 

895 
Bidford-on-Avon,  787 
Bolton.  330 
Bournemouth,  330 
Bourton-on-the    Water,     70, 

176 
Broadstairs,  449 
Chatham,  257 
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Chesham,  895 

Chichester,  411 

City  of  London.  215 

Crayford.  787 

Dewsbury.  751 

Dublin.  449 

Dundee.  293 

East  Ham.  449 

Economy  of  Elec.  Lighting. 
215 

Erith.  176 

Factory  Lighting  Regulations, 
411 

Frant.  32 

Frome.  411 

Glasgow.  822 

Grangemouth.  32 

Hammersmith  (London).  600 

Hayes  (Middlesex).  751 

Hendon,  601 

Hetton-le-Hole,  861 

Infirmary  Lighting.  368.  678, 
861.933 

Islington,  106 

Kensington  (London),  449 

Kilkeel  (Ireland),  488 

Library  Lighting.  895 

Lighting  Restrictions.  142 

Liverpool,  861 

Lurgan.  895 

Melbourne  (Derbyshire).  601 

Middleton.  411 

Miners'  Electric  Lamps,  822 

Oulton  Broad,  215 

Oxford,  822 

Police  Lamps,  293 

Poor  Law  Institution  Light- 
ing, 70,  215,  488 

Portaferry  (Ireland),  32 

Portstewart  (Ireland),  449 

Restricted  Street  Lighting, 
641 

Ripon,  32 

St.  Pancras  (London),  106 

School  Lighting,  488,  641 .  751 

Southampton,  601 

Stirling.  293 

Swansea,  257 

Village  Lighting,  933 

Wimbledon.  215 

Workhouse  Lighting,  822 

Workmen's  Dwellings  Light- 
ing. 601 

TRACTION. 

Aberdeen.  257.  717 
Baker-street-Waterloo     Rail- 
way, 368 
Barnes.  106 
Belfast.  787.  861 
Birmingham,  293,  601,  751 
Blackpool,  678 
Bolton,  32.  71,293 
Bournemouth.  787 
Bradford,  215.  565.  601 
Brighouse,  861 
Bristol,  449.  678,  861,  895 
Burnley,  106,  215 
Burton-on-Trent,  895 
Bury  (Lanes),  641 
Chester,  678 
Colwyn  Bay.  678 
Croydon.  257 
Dartford.  861 
Darwen,  449 


-Dover.  822 
Dublin.  717 
Dublin-Blessington  Tramway 

215 
East  Ham.  142.  449 
Eccles   1 76 
Edgware      and      Hamr,s*ead 

Railway.  933 
Edinburgh,  176.  488 
Electric    Scavenging  Vehicle, 

215 
Euston-Watford    Elec,  Rail- 
way, 717 
Fire  Brigade  Motors.  412 
G)a.^sow.  32.   106.   142,  330, 

368,  412.  787.  933 
Greenock.  449 
Halifax.  71.293 
Hove.  412.  751 
Hull.  527.  601.678 
lliord.  176.  751 
Lanes  &  Yorks  Railway.  565 
L.  &  S.W.  Electrification,  641, 

787,  822 
L.C.C.  Tramv/ays,  330.   488. 

457.  528.  566.  717,  861 
Leeds.  216.  566 
Leicester.  678 
Ley  ton.  678 
Light  Railways,  32.  368,  822, 

971 
Light  Railway  Enquiry,  641 
Liverpool.  971 
London  County  Council,  216. 

257.412.523,601.641 
London  Tramway  Strike.  227. 

257.  293 
Longbenton.  176 
Lowestoft.  933 
Luton.  971 
Maidstone.  528.  822 
Manchester.  751,  787,  895.  933 
Metropolitan  Railway.  330 
Mexborough     and      Swinton 

Trolley   Omnibus    Scheme. 

861 
Newcastle-on-Tyne.  32.   106, 

142,  257,  368 
Northampton,  106 
Plymouth,  293,  528.  861.  896 
Rochdale.  896 
Scarborough.  257 
Sheffield.  216.257,368 
Southamoton,  176,  330,  488, 

678 
Southend,  751,933 
Stepney,  971 
Tottenham,  488 
Trailer  Tramcars,  32 
Tramway  Assessment, .  566 
Tramway  Transfer,  32 
Tramways        and        Vehicle 

Workers'  Conference,  257 
Trolley  Omnibus  Scheme  for 

London  Suburbs,  641 
Walsa  II  ,71 
WestHam,  368,  678 
Wharfedale  Tramways,  861 
Wirral,  678 

Wolverhampton.  142.  566 
Women  Tramcar  Conductors. 

142.  176.216.  293.330.368. 

449.529.566.678.751.787, 

861,  896,933 
York,  142.293,330  368,412 


EMPIRE; 

Australasia.  32.  71.  106,  142' 
176.  216.293.412.450.489 
528.  601.  642.  678.  718.  787, 
823.  862.  896.  933.  972 

British  N.  Borneo.  489 

Burma,  823 

Canada.33.  71.330.  412.  528, 
718.  751.  787.  823 

Egypt.  823 

Electric  Cooking  Appliances 
in  Australia.  601 

Electric  Power  in  Oil  Fields, 
934 

Electric  Traction  in  S.  Africa, 
934 

Electricity  in  Indian  Collieries 

Hong  Kong.  412 

India.  33.  142.  216.  293,  489. 
602.  642.  824.  862 

Jamaica.  824 
1  Japanese    Trade    with    Aus- 
tralia. 718 

Newfoundland.  330 

New  Zealand  State  Telegraphs 
and  Telephones.  972 

Ontario  Hydro-Electric  Power 
Commission.  787 

Port  Sudan,  752 

S.  Africa,  106,  294,  330.  528, 
788,  934 

Straits  Settlements.  602 


FOREIGN. 

Algeria.  331.  489 
Argentina.  34.   71,   107.  216. 

258,294.331.413.528.602. 

679,752.  824,934.972 
Berlin.  602 
Brazil.  107.  824 
Budapest.  679 
Chicago  River  Disaster.  679 
Chili.  34.  294.  862 
China.  489.  566 
Colombia.  216.  331 
Cuba.  107.  216.  331.  528,  602, 

752 
Electric  Choking  Progress  in 

America,  489 
Enemy  Patents  in  Japan,  824 
France,  216,  294 
Orman  Export  Trade.  752 
Greece.  450 
Hamburg.  935 
Hydro-Electric      Works      in 

Sweden.  331 
Italy.  216.  331.  679,752,  824, 

862,  935 
Japan.  413.  602.  824.  935 
Mexico,  788 

New  York  Lighting,  972 
Norway,  216,  824,  972 
Portugal.  824 
Rouen.  862 
Russia,  216.   258.   413.   450. 

752.  824 
Shanghai.  413 
Siam.34.  753 
Spain.  71.  216.  294.  528.  753. 

824.  973 
Sweden.  107 


Swedish  Exports.  294 
Swedish  Trad*  Interests.  294 
Swiss  Railway  Developments. 

679 
U  nited  States,  935 
United    States    and    Hydro- 

Electric  Work,  788 
■Uruguay,  34,  107 
U.S.A.   and   Latin   American 

Trade  Relations.  566 
U.S.  Trade  with  China  and 

Brazil.  566 
Venezuela.  107.  258,  469.  528 


MISCBLVANEOCS 

Anglo-Chinese  Trade,  528.  498 

Annual  Outing.  862 

Arc  Lamps  for  Sale.  450 

Bolton,  824 

Bridlington,  824 

British  Firms  in  Germany. 
177 

British  Imports  and  Exports. 
602 

British  Industries  Fair.  332 

British  Westinghouse  Em- 
ployes' War  Relief  Fund. 
896 

Chartered  Institute  of  Patent 
Agents.  602 

City  of  London  Year  Book, 
332 

Classification  of  Merchandise 
Traffic,  642 

Coal  Prices.  34 

CnalSupolies,  107 

Competition,  142 

Competition  with  Germany 
and  Austria-Hungary.  71, 
1 77.  258.  294,  332,  413.  489. 
602,  679,  788,  825.  896 

Customs  Decisions,  107.  528. 
825 

Customs  Tariffs.  177 

Directories,  679 

Distinguished  (induct  Medal. 
679 

Electric  Light  Switching  Com- 
petition. 368 

Electrical  Contractors'  Assoc, 
of  Scotland,  566 

Electrical  Supplies  Business, 
294 

Electrical  Trades'  Benevolent 
Institution,  753 

Electricians'  Wages  in  Lon- 
don Area,  753 

Electricity  and  the  Drama, 
642 

Electricity  Supply  Under- 
taking Profits,  825 

Electro-Harmonic  Society, 
529,  935,  973 

Empire  Business  Fair.  718 

Enemy  patents.  413 

Exports,  107,  217,  490,  642, 
788. 935 

Exports  to  China  and  Siam, 
973 

Fatality,  753 

Fires.  679.  788.  825 

Government  Assistance  for 
Traders.  642  • 
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Halifax,  a  (Commercial  and 
Industrial  Centre,  679 

Heroic  (induct  Rewarded, 
489 

Holiday  Resorts.  718 

Import  and  Export  of  Goods, 
142 

Imports,  107.  217.  490,  642, 
788, 935 

Inquests,  34,  71.216,332,368, 
490,  642,  718.  862 

Ironmongery  and  Allied 
Trades'  Exhibition.  332 

•■  Keep  (3oing."  177 

Lecture.  177 

London  Electricians'  Wages, 
718 

London  Fair  and  Market, 
294 

London  Wiremen's  Wage?, 
825     . 

Marylebone  (London).  216 

Merchant  Venturers*  Tech- 
nical College.  602 

Mercury  Bi-chloride.  368 

Mica  Supplies,  529 

Military  Hospital  Fans.  825 

Miners'  Safety  Lamps  Ap- 
proved by  the  Home  Secre- 
tary, 450 

Municipal  Employes  and  Mili- 
tary Service,  '718 

Municipal  Employes  and  the 
War,  107 

Municipal  Telephony,  332 

Munitions  Cases,  935 

Patent  Development,  719 

Presentations,  258,  332.  642, 
679.  862 

Producing  Rain,  602 

Prohibited  Exports,  294,  490, 
602 

Prohibition  of  Exports,  332 

Radiotelegraphy,  142 

Reduced  Telegraph  Rates, 
107 

Roll  of  Honour,  753 

Russian    Equivalent   Tables, 


177 

Smoke  Nuisance,  719 

Suggested  New  Scandinavian- 
American  Cable,  216 

Switching  and  Shooting,  71 

Technical  Students  and  the 
War.  450 

Tenders  and  Foreign  Capital, 
567 

The  B.E.A.M.A..  142 

Trading  with  the  Enemy,  450. 
490.  896 

U.S.  Navy  Radiotelegraph 
Service,  369 

Visit  to  Works.  679 

War  Bonuses.  602 

War  Relief  Funds.  753 

War  Service  Badges,  71 

Will.  332 

Wireless  Apparatus  Prosecu- 
tion. 142 

Year  Book  of  the  Swedish 
Chamber  of  Commerce  in 
London,  258 


Companies'  (Joint-Stock)  Meetings,  Reports,  Dividends,  Statutory  Returns,  &c. 


Aberdare  Electrical,  495 

Aberdeen  Suburban  Tramways,  864 

Adelaide  Elec.  Supply,  38,  791 

African  Direct  Tel..  938 

Alderley  &  Wilmslow  Elec.  Supply,  109 

Aldershot  Gas,  Water  &  District  Lighting,  37 

Alert  Electrical,  607 

Allen  (Edgar),  533 

AUgemeine  Elektricitats  Gesellschaft,  865 

Aluminium  Corpn.,  454 

Anchor  Cable,  223,  684 

Anglo-American  Telegraph,  111,  180,  260,  569 

Anglo-Argentine  Tramways,  296 

Anglo-Foreign  Tramway  Synd.,  684 

Anglo-Portuguese  Telephone,  109,  145 

Arbroath  Elec.  Light  &  Power,  37 

Argentine  Tramways  &  Power.  223 

Armstrong  (Sir  W.  G.)  Whitworth,   145,  223, 

721,899 
Ascot  District  Gas  &  Electricity,  791 
Associated  Fire  Alarms,  975 
Atlas  Carh«n  St  Battery,  532 


Atlas  EV 


-.1,  39 


/=,  39,  183 
Aut.,.  n,  183 

Auton,  •:^..417 

Babe  ■  180,  938 

Barba'i'.f..  ni';..  -.j:,../ Corp.,  297 
Barcelona  Traclion.  Light  <c  Power,  111,  223, 

495 
Barton-".-H-:r-\^r  Elec.  Supply,  37 

la?"    f  .:,  607 

Bai^r 

Bird  .;jpply,684 

Birmin.-  ■•'■  '-'        -'  ■'"*«'■  *  Traction,  454 

Bishop's  i.jrtit,f>i,  Harlow  &  Epping  Gas  & 

Electric,  065 
Blackpo(;l  &  Fleetwood  Tramroad,  685 
BlackwelUR.  W.),39 


Bognor  Gas  Light  &  Coke,  828 
Bolckow,  Vaughan  &Co.,  899 
Bombay  Elec.  Supply  &  Tramways,  297,  494, 

683 
Bournemouth  &  Poole  Elec.  Supply,  647 
Braunton  Elec.  Light  &  Power,  37 
Brazilian  Traction,  Light  &  Power,  297,  337, 

685,  828 
Brecknell,  Munro  &  Rogers,  791 
Brilliant  Arc  Lamp  &  Eng.,  39,  495 
Brilliant  Sign  Co.,  297,  939,  975 
Brisbane  Elec.  Tramways  Investment.  260.  335 
Bristol  Tramways  &  Carriage,  297, 337, 607, 647 
British  Aluminium,  939 
British  &  Colonial  Insulating,  647 
British  Battery,  337,  455 
British  Columbia  Elec.  Railway,  685 
British  Dyes,  606 

British  Elec.  Automatic  Machines.  183,  647 
British  Elec.  Traction.  416,  494,  569,  646 
British  Elec.  Transformer,  532.  865 
British  Insulated  &  Helsby  Cables,  532,  685, 

899 
British  L.  M.  Ericsson  Mfg.,  225 
British  Sherardisers,  533, 607 
British  Thomson-Houston,  180 
Brixham  Gas,  37 

Bromley  (Kent)  Elec.  Light  &  Power,  37 
Brompton  &  Kensington  Elec.  Supply,  532,  721, 

755 
Brook,  Hirst  &  Co.,  684 
Brough  Elec.  Lighting.  755 
Brown  &  Parsons,  865 
Brunner,  Mond,  297 
Bude  Electric  Supply.  829 
Buenos  Aires  Port  &  City  Tramways,  533 
Bulawayo  Waterworks,  455 
Burmah  Elec.  Tramways  &  Lighting,  39 
Burnham  &  District  Elec.  Supply,  37 
Cable  Accessories,  607 


Calcutta  Eiec.  Supply  Corp.,  181.  183,  455,  533, 

721,899 
Calcutta  Tramways,  110,  181 
Calender's  Cable  &  Construction,  223,  296 
Cambridge  Elec.  Supply,  39 
Canadian  General  Electric,  39, 260,  337,  865 
Canadian  Power,  Oment  &  Brick  Works,  225 
Cape  Town  Cx)nsolidated  Tramways  &  Land, 

531 
Carleon  Electrical,  495 
Carville  Site  &  Power,  533 
Castner-Kellner  Alkali,  261 
Censored  Telegrams,  685 
Central  Elec.  Supply,  225 
Central  London  Railway,  647 
Chadburn's  (Ship)  Telegraph,  495 
Chamberlain  &  Hookham,  975 
Charing  Cross,  West  End  &  City  Elec,  Supply. 

225,685 
Chelsea  Elec.  Supply  Co.,  533,  721 
Chili  T-slaphone,  531,  568 
Chiswick  Elec.  Supply  Corp.,  223,  975 
Chloride  Elec.  Storage,  183, 829 
Cia  de  Electricidad  de  la  Provincia  de  Buenos 

Ayres,  337 
City  &  S.  London  Railway,  647 
City  of  Buenos  Ayres  Tramways,  183, 685 
City  of  Las  Palmas  Water  &  Power,  865 
City  of  London  Elec.  Lighting.  417, 607,  755 
City  of  Santos  Improvements,  161 
Clevedon,  Portishoad  &  District  Elec.  Supply, 

no 

Cleveland  Si  Durham  Elec.  Power.  37 

Clonlarf  Si  Hill  of  Howth  Tramway,  607 

Clyde  Valley  Elec.  Power,  37,  864 

Ckiast  Development  Corpn.,  337, 495' 

CxDlley's  Patents,  721 

Colombo  Elec,  Tramw.-.ys  Si  Lighting,  183 

Commoroia:  Cable,  829 

Compagnie  Francaisu  Thomson-Houston,  494 


8 


CompaniesStruckoff  the  Register,  39, 337,  495, 
607,  685,  829 

Consolidated  Electrical  Co.,  975 

Consolidated  Signal, 39 

Constantinople  'Telephone,  225 

Cork  Elec.  'Tramways  Sc  Lighting,  37,  73 

Cornwall  Elec.  Power,  337 

Corona  Lamp  Works,  39 

County  of  Dorset  Elec.  Supply,  683.  754 

County  of  Durham  Elec.  Power  Distribution, 
975 

County  of  London  Elec.  Supply,  533,  647,  975 

Craigpark  Elec.  Cable.  181,  296 

Credenda  Ck)nduits,  494 

Creed,  Bille,  39 

Crompton  &  Co.,  494,  532,  647 

Crossley  Bros.,  791 

Cryseico,  337 

Cuba  Submarine  Telegraph.  145, 180 

Cuban  Telephone,  336 

Davey,  Paxman,  606 

Davis  &  Timmins,  829 

Defries  &  Goldman,  495.  865 

Delhi  Elec.  Tramways  &  Lighting.  223.  336 

Denton  (William)  (Ltd.),  183 

Derby  Lamp  Works.  39 

Deutsch-Atlantische    Telegraphengeselkchaft, 
111.720 

Deutsche     Sud-Amerikanische     Telegraphen 
Gesellschaft,  416,  720 

Deutsch-Niederlandische  Telegraphen   Gesell- 
schaft, 720 

Deutsch-Uberseeische      Elektricitats     Gesell- 
schaft, 606 

Devon  port  St  District  Tr.amways,  416 

Direct  Spanish  Telegr.iph.  225,  899 

Direct  United  States  C.;blc,  73,  110.  144,  569, 
829 

Direct  West  India  Cable,  899,  938 
Doulton  St  Co.,  297 
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R!Xto&Lu=^nEtec.  Railway  37 

riiblin  United  Tramways.  569 

I3udle",  St'.urbridge  &  District  Elec.  Traction, 

145 
gutbano'n'Bu«h  I  county  Tramways,  829, 

899 
Dundee',  Bro'ghty  Ferry  &  Dist.  Tramways, 

899 
Durnell  W-ilcer  &Co..  417 
Eastern'&^-  African  Telegraph.  533 
F^^tprn  extension.  Australasia  &  China  Tele- 

V?It>\  145,  221,  455,  533  865 
Easter  Telegraph,  145,  181,  220,  455.  939 
£jisc^  Accumulators,  75 
gynjndson's  Elec.  Corp.,  494 
glf^tric  Supply  Co.  of  Victoria,  828 
pic.  Supply  Corpn..  683 
pec.  Supply  of  W.  Australia,  684 
electrical  &  Industrial  Investment,  533 
Electrical  Finance.  533 
Electrical  Power  Storage.  370 
Electric  &  General  Investment.  606,  645,  938 
Electric  Construction,  261.  335 
Electric  Reduction,  39,  HI 
Electric  Zinc,  337 

Electro  Bleach  &  By-Products,  755.  899 
Electro  Chlorination  Synd..  684 
Electro  Flex  Steel.  829.  865 
Electromotors.  938 
Europe  &  Azores  Telegraph,  938 
^rered,  181 

Everett.  Edgcumbe.  829 
fardon&  Carpenter,  39 
Flather.  39 
Foster  (H.  F.I.  Ill 
Frinton-on-Sea  &  Dist.  Elec.  Light  &  Power. 

685 
3alashiels  &  District  Elec.  Supply,  37 
Cell  Tele>^aphic  Appliances  Synd.,  183,  607 
General  Cable  Mfg..  533 
General  Electric.  181.  532,  568 
Globe  Teleeraph  &  Trust.  416.  453,  939 
Glover  (W.T.).  225 
Greenwood  &  Batley,  454,  532 
GrifSths  (Wm.1.37 
Gt.  Northern  Telegraph,  73.  223 
Guildford  Elec.  Supply.  73.  684 
Halifax  &  Bermudas  Cable,  899,  938 
Harris  (G.  F.  &G.).685 
Harrow  Elec.  Light  &  Power.  337 
Hastings  &  District  Elec.  Tramways.  684 
Havana  Elec.  Railway  Light  &  Power.  296 
Hawkes  (O.  C).  145 
Hellyiv  &  Sons.  225 
Hendon  Eiec.  Supply.  39 
Henley's  (W.  T.I  Telegraph  Works.  225.  755 
Herbert  (R.I  &Co..  607 
Holsworthy  Gas  &  Elec.  Supply,  183 
Hon?  Kong  Tramway,  337 
Huelva  Gas  &  Electricity.  1 1 1 
Imperial  Continental  Gas  Assoc,  224 
Imperial  Tramways,  337,  454 
Indian  Elec.  Supply.  1 10 
Indian  Elec.  Supply  &  Traction.  I4S 
India    Rubber.    Gutta   Percha   &   Telegraph 

Works.  39.  416 
Indo-European  Telegraph,  73,  110,  179 


Isle  of  Wight  Elec.  Light  &  Power,  37,  337 

Jackson  (T,  i ,  Sons  &  Co.,  455 

Jarrow  &  District  Electric  Traction,  225 

Johnson  &  Phillip!,  110.  181 

Johnson  (Richardl.  Clapham  &  Morris,  224 

Kalgoorlie  Elec.  Power  &  Lighting  Corp.,  225. 

296.  336.  975 
Kalgoorlie  Elec.  Tramv.'ays,  606,  607 
Kaministiquia  Power,  225,  533 
Karachi  Elec.  Supply  Corp.,  646 
Keith  (J.l  &  Blackman.  416 
Kensington  &  Knightsbridee  Elec.  Lighting, 

225,  685 
Kidderminster  &  District  Elec.   Lighting  & 

Traction,  145 
Kingohte,  417 
Kraftubertragungswerke    Rheinfeldea    (A.G.), 

606 
Lanarkshire  Tramways.  607 
Lancashire  Dynamo  &  Motor.  37,  975 
Lancashire  Power  Construction,  336 
Land  und  Seekabelwerke,  721 
La  Plata  Elec.  Tramways.  183.  829 
Launceston  &  District  Elec.  Supply.  145 
Lima  Light,  Power  &  Tramways,  296 
Lisbon  Elec.  Tramways.  181.  261 
Listowel  Elec.  Light.  37 
Liverpool  District  Lighting,  37.  865 
Liverpool  Overhead  Railway.  6D7 
London  &  Lancashire  Fire  Insurance,  224 
London  Elec.  Railway,  297 
London  Elec.  Supply  Corp.,  73.  225 
London  Elec.  Works.  39 
London  Electrical  Trading.  495,  647 
Mackay  Companies.  297 
Madras  Elec.  Supply  Corpn..  454 
Madras  Elec.  Tramways,  371.  607,  975 
Manila  Elec.  Railroad  &  Lighting  Corpn.,  454, 

899 
Manaos  Tramways  &  Light,  828,  865 
Marconi  International  Marine  Communication, 

494,  569 
Marconi-Poulsen  Rumours,  371 
Marconi's  Wireless  Telegraph.  606,  645,  610 
Marconi  Wireless  Telegraph,  of  America,  224 
Mather  &  Piatt,  225.  755 
Melbourne  Elec.  Supply.  261.  791 
Melton  Mowbray  Elec.  Light.  337 
Memoranda.  39.  73.  111.  145.  183.225,261,297, 

337,  371,  417.  455.  495.  533.  569,  607,  647, 

685,  721.  755.  829.  865.  899.  939,  975 
Merthyr  Elec.  Traction  &  Lighting.  224.  829 
Metropolitan  District  Railway.  647 
Metropolitan  Elec.  Supply.  533.  685 
Mexborough  &  Rav/marsh  Construction  Synd., 

Ill 
Mexican  Northern  Power,  865 
Mexico  Tramways.  296 
Midget  Lamp.  111.337 
Mirlees.  Bickerton  &  Day.  261 
Mond  Nickel.  606 
Montevideo  Telephone,  73 
Montreal  Light.  Heat  &  Power.  183, 455 
MontrealTramways.  790 
Montreal  Water  &  Power.  607 
Nairobi  Elec.  Power  &  Lighting,  183,  455,  899 
National  Alloys.  647 
National  Electric  Supply,  417 
Navaltum(Ltd.).417 
Naylorgraph,  39,  647 


N.  Berwick  &  Dist.  Else.  Light  &  Power,  684 

N.  Eastern  Elec.  Smelting.  183,  495,  533 

New  British  Ever-Ready,  297 

Newcastle  &  District  Elec.  Lighting.  337 

Newcastle-on-Tyne  Elec.  Supply,  533,  685 

New  General  Traction .  371 

New  System  Private  Telephone.  684 

N.of  Scotland  Elec.  Light  &  Power.  145 

Northallerton  Elec.  Light  &  Power.  939 

Northampton  Elec.  Light  &  Power.  533,  721 

Northern  General  Transport,  37 

Northwich  Elec.  Supply.  685 

Northwood  Elec.  Light  &  Power,  533 

Netting  Hill  Elec.  Lighting,  225 

Novelty  Construction.  225 

Oldham.  Ashton  &  Hyde  Elec.  Tramvtay,  533, 

721 
Oriental  Telephone  &  Elec.  39,  110.  182,495 
Oxford  Electric.  533.  829 
Ozonair(Ltd.),455 
Paignton  Elec  Light.  182 
Parsons  (W.)&  Co. .721 
Peel-Conner  Telephone  Works,  454 
Penarth  Elec.  Lighting.  261 
Phojnix  Elec.  Heating.  297 
Pintsh  (Julius).  607 
Fitters  Ventilating  &  Engineering.  829 
Player  &  Mitchell.  39 
Pope's  Electric  Lamp  Co.,  685 
Porlock  &  Dist.  Elec.  Supply,  647 
Potteries  Elec.  Traction,  1 10 
Pritchett  &  Gold  and  Elec.  Power  Storage.  865 
Provincial  Tramways.  371 
Puebla  Tramway.  Light  &  Power,  721 
Radio-Telegraphic  Finance,  455 
Rail-less  Elec.  Traction,  39 
Railways  and  the  New  V/ar  Loan,  533 
Rangoon  Elec.  Tramway  &  Supply,  416,  494 
Rawlings  Bros..  337 
Reading  Elec.  Supply.  569 
Rees  Roturbo  Mfg.,  417 
Renew  Elec.  Lamp.  939 
Reside.  607 

Resisto-Electrical  Mfg.,  225 
Renter's  Telegram.  183.336.371 
RhondaTramways  Elec.  Supply.  224 
Richardsons.  Westgarth.  1 1 1,  182 
River  Plate  Electricity,  261,  297 
Royce,  416 

St.  James'  &  Pall  Mall  Elec.  Light.  39.  533 
Salt  Union,  38 

S.  American  Light  &  Power.  533 
Sao  Paulo  Tramway,  Light  &  Power,  183.  607 
Sax  (Julius).  647 
S.  Brazilian  Railways.  494 
Scott  (Ernest)  &  Mountain.  607 
Shanghai  Elec.  Construction.  297 
Shawinigan  Water  &  Power,  38.  455,  939 
Shropshire ,Worcestershire  &  Staffordshire  Elec. 

Power.  Ill,  337,  371 
Siemens  Elektrische  Betriebe  A.-G.,  607 
Simmonds  Bros..  721 
Simplex  Conduits.  533 
Singapore  Elec  Tramways.  532 
Slough  &  Datchet  Elec.  Supply.  38 
S.  Metropolitan  Elec.  Light  &  Power.  337 
Smith  (S.)  &  Sons  (Motor  Accessories) ,  899, 939 
Southern  Elec.  Tramways.  899 
Southport  Tramways.  182 
Spagnoletti  (Ltd.),  721 


I  Standard  Electric.  685 

Stella  Conduit.  337 
I   Stewarts  &  Lloyds,  38.  829 
Stock  Exchange  Notices.  685 
Stone  (J.).  606 
Stratford-on-Avon  Elec,  224 
Submarine  Cable  (;k)mpanies'  Account,  791 
Submarine  Cables  Trust,  39,  73,  HI,  182,  183, 

222 
Sun  Electrical,  39 
Suppliers  Construction,  39 
S.  Wales  Elec  Power  Distribution.  182.  261 
Swansea  Improvements  &  Tramways.  224 
Telegraph  Ck)nstruction   &  Maintenance,  225, 

533 
Telephone  Co.  of  Egypt,  39,  607 
Telephone  Development.  721 
Tilling-Stevens  (Ltd.).  939 
Topsham  Elec  Supply.  297 
Tottenham  Light.  Heat  &  Power,  607 
Townmead  Accessories,  495 
Tramways  &  General  Works,  225 
Trowbridge  Elec.  Supply,  417 
Tubes,  454 

Turner  (G.  H.) ,  39,  183,  225,  607 
Tyer&Co..975 

Tyneside  Elec.  Development,  829 
Tyneside  Tramways  &  Tramroads,  721 
Underground  Elec.  Railways  of  London,  261. 

647 
United  Elec.  Car,  39.  865, 938 
United  Elec.  Tramways  of  Montevideo.  417 
United  River  Plats  Telephone,  261,  335 
Urban  Electric  Supply,  607 
Vactite  Wire,  685 

Vera  Cruz  Telephone  Construction,  685 
Veritys,  297 
Vickers.  73  .111.685 
Victoria  Falls  &  Transvaal  Power,  417,  721 ,  755, 

790 
W.  African  Telegraph,  182,  222 
Walsall  Electrical,  39 
War  Loan.  569.  647 
Waste    Heat    &    Gas    Electrical    Generating 

Stations,  225,  755,  829 
Waygood-Otis.  454.  495 
W.  Coast  of  America,  182,  222 
Welsbach  Light,  606 
Western  Canada  Power.  182 
Western  Elec.  Distributing  (^rpn..  685 
Western  Telegraph.  371 

Western  Union  Telegiaph,38.224.  606,  721,899 
West  India  Elec.  Ill 
Westlnghouse  Elec  &  Mfg..  336.  975 
West  London  &  Provincial  Elec.  Supply.  294 
Westminster  Elec.  Supply  Corpn..  39.  685 
Weston-super-Mare&Dist.  Elec  Supply,  183 
White  (J.  G.).  454,  495 
WillansSt  Robinson,  145 
W.  India  &  Panama  Telegraph.  145.  182,222 
Winnipeg  Elec  Railway.  38.  455.  975 
Winscombe  Elec.  Light  &  Power,  791 
Woking  Elec  Supply.  38 
Wolverhampton  Dist.  Elec.  Tramways,  183 
Wrexham  Motor  &  Electrical  Engineering,  685 
Wycombe  Borough  Elec  Light  &  Power,  337 
Yorkshire  Elec.  Power.  684 
Yorkshire  (Woollen  District)  Elec.  Tramways, 

183 
Yorkshire  (W.  Riding)  Elec.  Tramways,  371 


Companies,  Joint-Stock  (New  Electrical,  &c.).  Registered. 


1  \ccumulators,  721 


2>aigamated  Stores,  684 

Jdover  &  District  Electricity,  791 

2''lo-Burmah  Wolfram  S/nd..  224 

^■'o-Chine'e  Engineers'  Assoc,  297 

dV'>  Electrical,  224 

,".  g.'let  French  Synd..  532 

T-'intyne"  Submarine  Craft  Detector 
B,'    V'aphs.  791 
Beacon -E*'  Bros..  455 
BlrgaL^;''°"='«>*7 
B^lfuVLl'f/ Engine  (Parent  C),  224 

Biddla'*;  p-Tard,  606 
BirmlnihamV  P^'"="*=  Synd.,  975 
Bu™lo*Flr,>,^"' Supply,  606 

Buttevant  Elect;    455 

Cahlrciveen  Ele-V'   ^   ,l  r. 

Carter  (W.  c  1  &  k-     ?,r°*«'''  ^32 

:         -''j*'™'"'""!  Refining,  829 

■p        ,   -'(Ltd.),  755 
E       i-  -.tery,  297 

E-Lanc3:hire  Electrical  toington),  183 


Elbron  Metallising,  38 
Electrical  Wholesalers'  Federation,  183 
Elec.  Lamp  Repairs,  495 
Electric  Safety  Hoists,  755 
Electro  Alloys,  791 
Electrode  Co.  of  Sheffield,  975 
E.M.B.  Synd.,  684 
Farr(J.).607 
Ferguson,  Pailin,  224 
Free  Wire  Light,  417 
Fuller's  Wire  &  Cable,  417 
Galvo  Box,  455 
Garstang  (H.),  455 
CeneraICabIeMlg.,297 
Goodyear  (W.)  &  Sons,  938 
Halliwell&Co.,336 
Harris  (J.  F.  &G.),532 
Hart  (A.),  938 
Highfield  Synd..  336 
Hobson  Mfg..  684 
Holme  Electric.  336 
Humfrey.  Stark.  336 
Husband  (F.).  647 
Industrial  Invention,  791 
Institute  of  Industry  (of  Gt,  Britain  and  Ire- 
land), 975 
Invicti  Class  &  Nautical  Instrument,  684 
lo'j/j  Enginos.-ing,  495 


Irish  Hydro-Electric  Synd..  721 

Killorglin  Elec.  Light  &  Power,  755 

Lindsay  &  Williams,  791 

Liv«r  Chain  Works,  417 

London  Class  Works,  495 

London  Telephone  (New  System),  455 

Manley  &  Sandy.  38 

Marsti  Bros.  (Electricians),  938 

Medcalfe.  721 

Mlco,  336 

Mid-Somerset  Elec.  Supply,  38 

Milton  Accumulators,  829 

Monarch  Electric,  607 

N.  British  Electrical.  455 

Newcastle  West  &  Dist.  Elec.  Light  &  Power, 

38 
New  Era  Signs.  684 
New  Quebec  Graphite,  532 
Newton  Bros.  (Derby),  38 
Nordisk  Electrical  Power,  417 
Patent  Lighting,  755 
Pearn(H.L.  V.),224 
Pearson's  Electric  Miner's  Lamp,  HI 
Perkins  Engineers,  647 
Phoenix  Armouring  &  Cable,  684 
Poldon  (Francis),  224 
Pouhen  Wireless  Toloiiraph,  337 
Public  Works  and  Railway  Ckinstruction,  938 


Radio  Electric  Lamp,  38 

Ramsden  Green,  684 

Roto  Engineering  (Bradford), 38 

Runbaken  Magneto,  791 

Salsbury,  1 1 1 

Seear,  Scott,  38,  865 

Semple,  337 

Siluminite  Insulator,  532 

Simplex  Sleeper  Synd.,  261 

Smethwick  Machine  Shops,  684 

Staines  Machine.  829 

Staines  Projectile.  938 

Speciality  Mfg.,  975 

Stratford  Engineering  &  Grinding  Mills,  684 

Sunlight  Mfg..  38 

Synder  Elec.  Furnace.  721 
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Patents  in  1914. 

The  annual  ivport  of  the  ComptroUer-Gtneial  of  Patents, 
of  which  an  abstract  appears  elsewhere,  deals  largely  with 
the  lui precedented  patent  situation  created  by  the  war. 
This  is  seen  even  in  the  trend  of  invention,  which  has  been 
marked  by  ideas  for  prosecuting  aerial  warfare,  by  shields 
for  protection  against  bullets,  bv  the  detection  of  sub- 
marines, and  by  similar  subjects.  The  introductory  part 
of  the  report  deals  with  the  steps  taken  to  suspend  patents 
ownied  by  alien  enemies  under  certam  conditions.  These 
have  been  duly  reported  in  our  columns  from  time  to  time, 
as  also  the  proceedings  to  which  they  have  given  rise.  It  is 
interesting  to  note  that  steps  have  been  taken  to  permit 
ahen  enemies  to  file  documents  beyond  the  due  date,  where 
it  can  be  shown  that  the  appHcant  is  prevented  from  doing 
the  required  act  owing  to  the  state  of  w.ar,  or  when  the  doing 
of  such  an  act  would  be  prejudicial  to  the  rights  of  the 
applicant.  The  main  policy  has  been  to  attempt  to  carry 
on,  as  far  as  possible,  all  applications  before  the  Patent 
Office,  and  even  to  receive  further  applications  from  alien 
enemies.  No  patent  rights,  however,  are  granted.  The 
object  has  been  to  avoid  destroying  or  confiscating  patent 
rights  owned  by  alien  enemies,  and  the  rules  provide  means 
by  which  pending  applications,  where  alien  enemies  are 
concerned,  may  be  resumed  at  the  conclusion  of  war,  and 
proceeded  with  in  due  cour.se,  provided  that  proper  reci- 
procity is  given  to  IBritish  subjects  in  enemy  countries.     It  ' 


is  also  interesting  to  note  that,  at  the  request  of  the  Council 
of  the  Chartered  Institute  of  Patent  Agents,  a  record  depart- 
ment has  been  opened  at  the  Patent  Office,  where  docu- 
ments which  cannot  under  present  conditions  be  forwarded 
to  their  destination  abroad  may  be  deposited,  so  as  to  show 
that  it  was  the  intention  on  the  part  of  the  depositor  to  do 
some  required  act  within  the  required  time.  No  guarantee, 
however,  is  given  that  this  procedure  will  be  recognised  by 
the  foreign  Patent  Offices  concerned.  Nevertlieless,  no 
less  than  81-5  notifications  of  tliis  kind  were  deposited  last 
year,  and  it  is  curious  to  note  that  such  action  has  not  been 
restricted  to  documents  intended  for  the  countries  with 
which  we  are  at  war. 


Municipal  Extensions. 

It  is  being  felt  increasingly  that  the. action  of  the  Govern- 
ment in  hmitihg  the  extension  of  inunicipal  electricity 
imdertakings  may  lead  to  considerable  difficulties.  At  a 
recent  meeting  of  the  Central  E.Kecutive  Committee  of  the 
Employers'  Association  at  Manchester  a  resolution  was 
unanimously  passed  to  the  effect  that  permission  should 
be  given  to  the  Manchester  Corporation,  and  to  other  Cor- 
porations similarly  situated,  to  raise  loans  for  the  purpose 
of  extensions,  owing  to  the  fact  that  so  many  firms  engaged 
on  Government  contracts  are  dependent  upon  such  bodies 
for  their  supply  of  motive  power.  When  it  is  a  matter  of 
extensions  for,  say,  street  lightmg,  no  harm  is  done  in 
refusing  the  desired  permission,  for  it  is  rather  a  question 
of  convenience  than  of  necessity.  But  when  we  are  con- 
cerned with  the  supply  of  power,  the  case  is  altogether 
different.  In  this  direction  difficulties  are  being  experienced 
not  merely  in  Manchester,  but  in  many  other  large  towns. 
For  example,  in  Sheffisld,  the  steel  works,  which  are,  of 
course,  heavily  engaged  ui  Government  work,  are  putting 
down  further  electric  furnaces  which  take  considerable 
amounts  of  power,  and  if  this  power  is  not  forthcoming  their 
work  will  obviously  be  hampered.  It  is  much  the  same 
with  engineering  works.  We  trust,  therefore,  that  the 
Local  Government  Board  will  look  more  carefully  into  the 
whole  question,  for,  if  the  present  policy  is  followed  unduly, 
there  will  be  great  difficulty  in  coping  with  the  sitiuition  in 
the  near  future. 


Engineer  Volunteers. 

There  are  many  engineers  at  the  present  time  who, 
either  on  accovmt  of  their  age  being  beyond  the  Umit  or  by 
reason  of  their  occupation  necessitating  their  presence  in 
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thiscovmtrv,  are  perforc?  irnable  to  join  the  colours  and  take 
an  active  part  in  military  operations  now  in  progress.  Sucli 
engineers,  however,  are  perfectly  wilUng  to  act  as  a  reserve 
in  case  of  need.  But  up  to  the  present  there  has  been  a 
considerable  difficulty  in  obtaining  the  necessary  status  and 
the  desired  training.  This  difficulty  is  gradually  being 
overcome,  and  the  Institution  of  Electrical  Engineers  has 
now  been  approached  by  Sir  O'Moore  Creagh,  V.C, 
Mihtary  Adviser  to  the  Central  Association  of  the  Volunteer 
Training  Corps,  to  raise  an  Engineer  Vokmteer  Corps  from 
members  of  the  engineering  profession.  A  circular  has  been 
sent  out  to  members,  and  we  do  not  doubt  there  will  be  a 
ready  response.  The  main  difficulty  appears  to  us  to  be 
the  fact  that  members  joining  are  required  to  provide 
their  own  imiforms  and  probably  some  part  of  the  equip- 
ment. At  a  time  when  individual  financial  resources  are 
hable  to  be  strained  this  may  present  some  difficulty  to 
those  wishing  to  join.  If,  however,  this  objection  can  be 
overcome,  it  appears  that  the  sacrifice  of  leisure  is  com- 
paratively small.  Instruction  and  training  is  to  be  given 
in  mihtary  engineering,  with  special  references  to  telegraphs, 
telephones  and  searchlights,  in  addition  to  the  usual  mihtary 
operations  proper  to  an  engineer  unit.  The  work,  there- 
fore, should  be  interesting,  and  we  trust  there  will  be  a 
ready  response  to  this  appeal. 


Special  Reserve  of  OflBcers. — Eastern  Telegraph  Reserve: 
•Second  Lieut.  Peter  Tait  has  resigned  his  commission,  and 
Fredk.  Brown  lia.s  been  appointed  Second  Lieutenant. 

Royal  Engineers  (T.F.)  -  The  following  appointment  has 
been  made  :  -- 

Electric  Lights  Company,  Renfrewshire  (Fortress)  Engineers  :  Cadet 
Wm.  ilaeXicol  Adam  (from  Inns  of  Court  O.T.C.)  to  be  Second  Lieu- 
tenant. 

Shortage  oJ  Labour  for  War  Material  In  view  of  the 
shortage  of  .skilled  labour  for  tin-  manufafture  of  war  material, 
the  suggestion  is  put  forward  by  the  Society  of  Model  and 
E.xperimental  Kiigineers  that  use  might  be  made  of  men  who 
are  possessed  of  a  certain  amount  of  mechanical  ability  and 
experience,  but  are  not  professionally  occupied  in  engineering. 
As  a  means  of  efFccting  this,  the  formation  of  an  Industrial 
Branch  of  the  Royal  Engineere  is  suggested,  in  which  such 
men  could  enlist  w^ithout  having  to  conform  with  the  existing 
mihtary  standards.  It  is  thought  that  there  are  numbers  of 
capable  men  who  would  conie  willingly  foi-ward  under  a  scheme 
of  this  sort,  as  they  would  then  feel  they  were  part  of  a  recog- 
ni.sed  force  takiriL'  part  in  tlie  dcffnii'  of  the  country. 

Electrical  Energy  Exported  from  CanaiJa.-  Of  the  hydro- 
electric energy  generated  along  the  international  boundary  in 
Canada  more  is  exported  to  the  United  States  than  is  used  in 
Canada,  according  to  a  report  issued  by  the  Dominion  Goveni- 
Dient.  The  total  production  of  electrical  energy  in  I !•!.'}  hv 
Canadian  companies  with  transmission  lines  extending  into 
the  Cnited  States  was  ],. 043,464,097  kw.-hom-,  of  which 
772,.5'.J7,049  kw.-hour  was  exported  and  770,867,048  kw.-hour 
■was  u.sed  in  Canada.  The  total  amount  exported  by  the  various 
companies  is  shown  in  the  accompanying  table. 

Exported  I  .si(l 

from  Canada.         in  Ciiniida 
Canadian  Niagara  Power  Company  ....  4(Kl,214,!«)8  ...     ll.fJo.OL'o 

Ontario  Power  Company  2H2,12:t.004  ...  412,.V.i7.H'.Mi 

Electrical  Development  Company  42,1')4,(KXJ  ...   l!II.SS.-i.(i7o 

Western  Cnnndii  Power  Company 2:1,213,891   ...     an.:5:t!l.-':i'.i 

Ontario  A  .\liiiri.-,H.,l II  i'owcr  Company.     21,lW9,:i27   ...  SdS.H.jll 

Telegraphs  in  War  Time.  .Mr.  Charles  Bright,  F.R.S.K., 
M.In.^it.C.K..  roiitnbntes  to  the  Ai)ril  nund)er  of  the  "  Nine- 
tpcnth  Century  "  un  article  under  this  title,  in  which  he  deals 


with  the  importance  of  direct  and  secret  telegraphic  communi- 
cation by  "  all-British  '  submarine  cables  between  the  different 
parts  of  the  Empire,  with  special  reference  to  the  experience 
of  the  present  campaign. 

Mr.  Bright  describes  how  the  five  German  cables  with  shore  ends  at 
the  island  of  Borkura,  in  the  North  Sea,  and  communicating  with  Brest 
(France).  Vigo  (Spain),  Teneriffe  (Canaries),  and  Fayal  (Azores)  to  New 
York,  were  cut  very  early  in  the  war,  and  shows  that  oversea  communi- 
cation, so  far  as  Germany  is  concerned,  is  practically  limited  to  the 
wireless  service.  The  visit  of  the  German  cruiser  "'  Niimberg "  to 
Fanning  Island  is  described,  and  some  interestini:  |iarticulars  are  given 
as  to  how  the  s.s.  "  Kestrel,"  despatched  by  the  Pacific  Cable  Board, 
was  able  to  repair  the  cable.  Incidentally  if  may  lie  mentioned  that  a 
strong  feeling  against  the  British  Government  «a<  created  by  this 
affair,  in  view  of  the  fact  that  no  protection  was  afforded  ta  the  island 
where  this  important  cable  was  landed.  When  the  "Niimberg"  and 
her  coahng  ship  were  sighted  flying  the  French  flag  it  was  naturally 
assumed  that  they  were  friendly.  Besides  this  tmtimely  visit,  Mr. 
Bright  gives  a  good  account  of  the  visit  of  the  German  cruiser  "  Emden  "" 
to  the  Cocos  Islands.  The  lessons  to  he  learned  frnm  the  experience  so 
far  gained  in  regard  to  submarine  cable  facilities  in  war  time  are  fully 
discussed,  and  Mr.  Bright  renews  his  advocacy  of  the  establishment  of  a 
connecting  Unk  with  the  '"  all-British  ""  system  via  the  Atlantic. 

The  value  of  wireless  in  war  time  is  also  described  and  its  usefulness 
indicated.     Mr.  Bright  proceeds  : — 

"'  Wireless  ""  has,  however,  also  proved  to  be  a  somewhat  uncertain 

and  distinctly  two-edged  weapon  to  rely  upon.     The  very  first  day 

after  the  declaration  of  war  revealed  the  apparent  ease  with  which 

a  wireless  sy.stem  may  be    "  jammed."     This  was  effected  by  the 

enemy's  wireless   station   at   Swakopmund.   German   West   Africa, 

which  station  was  able  to  smother  the  Cape  Town  mes.sages  at  a 

distance  of  8.50  miles. 

Mr.  Bright  laments  that  the  German  wireless  station  at  Togoland  (West 

Africa),  the  large.st  station  in  the  world  outside  Europe,  was  destroyed  by 

the  Germans  before  we  captured  Togoland.     This  ))ut  us  out  of  possession 

of  a  means  of  listening  to  communications  from  the  main  t^rman  wireless 

headcjuarters  at  Nauen.  near  Berlin,  3,450  miles  distant  from  Togo.     The 

use  made  by  the  German  Press  Bureau  in  wirelessing  false  versions  of 

war  occurrences  for  the  particular  benefit  of  the  United  States  and  other 

neutral  countries  is  referred  to,  and  Mr.  Bright  calls  attention  to  what 

appears  to  be  a  singular  lack  of  use  of  the  great  Eiffel  Tower  station  for 

tlie  purposes  of  disseminating  accurate  particulars  of  the  war  for  the 

benefit  of  all  neutral  countries  able  to  receive  wireless  communications. 

Reference  is  also  made  to  the  misuse  of  wireless  in  America  by  the 

Germans.     On  the  whole,  however,  Jlr.   Bright  is  of  opinion  that  this 

method  of  communication  has  served  a  very  useful  purpose  during  the 

war.     Its  liability  to  eas.v  tampering  is  shown,  and  the  author  hints  at 

the  necessity  for  discovering  a  means  by  which  a  more  complete  control 

can  be  obtained  over  wireless  "  stations."     Mr.  Bright  is  favourable  to 

the  establishment  of  a  single  Government  Control  Board  in  this  country 

for  the  combined  administration  of  our  Im])crial  system  of  cables  and  of 

wireless.     The   author  fully   agrees  with   the   view   held   by   the  great 

majority  of  clectrotechnicai  men  that  railiotelegraphy  will  never  become 

a  suitable  substitute  for  cable  telegraphy  wherever  the  latter  is  available. 

A  few  interesting  statistics  relating  to  wireless  stations  throughout  the 

world  complete  a  most  informative  contribtition  to  a  subject  which  is  of 

daily  increasing  interest  to  the  public. 


Current  Topics. 

Subjects  of  current  interest  dealt  with  in  this  issue  include 
the  following: — 

Mr.  W.  K.  Burnand  contributes  an  article  on  the  "•Cost  and 
Efficiency  of  Tran.sformers  "'  (p.  10). 

V  Paper  on  "  Klectio-Percus.sive  \\Vlflinir,"  by  Jlessrs.  C.  K. 
Skinner  and  L.  W.  Chubb,  is  given  in  abstract  (p.  5).  Our  Leadin!,' 
.-\rtiole  deals  with  this  subject  (p.  18). 

We  reproduce  an  abstract  of  the  annual  report  of  tlioComptroiler- 
C^oneral  of  Patents,  Designs  and  Trade  Marks  (p.  (i). 

An  article  on  the  "Characteristics  of  Contact  Rectification  with 
a  Silicon  Carbon  Contact,"  bv  Mr.  \\.  c.  Ilnrtsoueh,  is  abstracted 
(p.  0). 

An  abstract  of  a  Paper  on  "  Telephone  Knginecring  Kconomics," 
by  Mr.  H.  A.  Sniith,  appears  on  p.  14. 

We  give  an  account  of  the  last  tlirce  of  tlie  six  lectures  on  "  Recent 
K'-soarches  on  Atoms  and  Ions."  delivered  !)>•  Prof,  Sir  J.  .1.  'i'homson. 
(t..\I.,  F.K.S..  at  thf  Royal  Institution  (p.  :!0). 

An  accouni  of  the  di.sctission  which  took  pku  e  at  Manchester  on 
.^lr.  AV.  R.  Cooper'.s  Paper  on  "  Klectric  Cookiii-  "  is  given  (p.  22). 

We  abstract  a  Paper  on  the  "  Rcorjianisaticm  of  the  Board  of 
Trade  and  I'.ritish  Consular  Service,"  by  Mr.  C.  II.  Luke  (p.  23). 

Cnmimiiii-^-  Meelitig.f  nn<l  fff/x-r/.*.- Meetings  ..f  the  Aldershot 
(Jas.  Water  \-  District  Lighting  Co..  Barton  on  Htnnber  ElectTK' 
Supply  Co..  Br.umton  Electric  Light  &  Power  Co..  j'.rixliain  (ias  Co.. 
("evoland  &    Durhiun   Electric   Power  Co..  Clyd.'   \  alley   Electrical 
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Power  Co.,  Galashiels  &  District  Electric  Supply  Co.,  Wni.  Griffiths 
&  Co.,  Listowel  Electric  Light  Co.,  Liverpool  District  Lighting  Co., 
Salt  tvion,  Slough  &  Datehet  Electric  Supply  Co.,  Stewarts  & 
Llovds  and  Woking  Electric  Supply  Co.  are  reported.  The  direc- 
tors' reports  abstracted  include  those  of  the  -Arbroath  Electric  Light 
&  Power  Co.,  Bromley  (Kent)  Electric  Light  &  Power  Co.,  Bumham 
&  District  Electric  Supply  Co.,  Cork  Electric  Tramways  &  Lighting 
Co..  Isle  of  Wight  Electric  Light  &  Power  Co.,  Lancashire  Djiiamo 
&  Motor  Co.,  Northern  General  Transport  Co.,  &c.'(pp.  37  and  38). 


OBITUARY. 


Dr.  Henry'  LEW^s  Jones. — It  is  with  regret  that  we  learn  of  the 
death  of  Dr.  H.  Le^vis  Jones,  M.A  ,  M.D.,  F.R.C.P.,  A.I.E.E.,  which 
occurred  at  his  residence  in  Harley-street,  London,  on  Sunday,  the 
day  preceding  his  .58th  birthday,  he  having  been  born  at  Sheerness 
on  April  5,  185T.  Dr.  Jones  was  consulting  medical  officer  to  the 
electrical  department  at  St.  Bartholomew's  Hospital,  and  wa«, 
perhaps,  the  best  known  exponent  of  the  electrical  treatment  of 
disease  in  this  country.  He  was  the  immediate  past-president  of 
the  British  Elect  rot  lierapeutic  Society,  an  honorary  Fellow  of  the 
American  Electrotherapeutic  As.sociation,  and  a  member  of  the 
French  Society  d'Electrotherapie  et  de  Radiologic.  In  1907  he  wa.s 
president  of  the  Electrical  Section  at  the  annual  meeting  of  the 
British  Medical  Association  at  Exeter,  and  was  much  interested  in 
the  establishment  of  an  Electrotherapeutic  Section  of  the  Roj'a! 
Society  of  Medicine.  He  was  the  author  of  "  Medical  Electricity." 
a  book  which  ha^  gone  into  its  fifth  edition.  Dr.  Jones  entered 
Bart's,  in  1870,  and  was  elected  to  the  charge  of  the  electrical  depart- 
ment in  1891.  He  became  an  associate  of  the  Institution  of  Elec- 
triial  Engineers  in  1900.  Besides  his  book  on  "  Jtedical  Elec- 
tricity," he  w-is  the  author  of  many  Papers  on  subjects  relating  to 
medical  electricity. 

James  Har<:reave.s. — We  regret  to  record  the  death  at  the  age  of 
82  of  Mr.  .lames  Hargieaves,  who  was  well  known  in  chemical  circles 
as  a  most  prolific  inventor.  His  greatest  achievement  was  the  evolu- 
tion of  the  Harareaves-Bird  process  for  the  production  of  alkali  and 
chlorine  direct  from  salt. 


PERSONAL. 


Mr.  W.  E.  Miller,  one  of  the  representatives  of  the  electric  cooking 
and  heating  department  of  the  Carron  Company,  has  been  granted  a 
■commission  in  the  16th  Battalion  Highland  Light  Infantry.  Up  to 
the  present  about  60  per  cent,  of  the  staff  of  the  department  have 
*nlisfe  1  since  the  war  commenced. 


APPOINTMENTS  VACANT  AND  FILLED. 


The  Governing  Body  of  Battersea  Polytechnic  invite  applications 
lor  the  position  of  principal  of  the  Polytechnic.  Commencing  salary 
£800,  increasing  to  £!,000  by  £20  per  annum.  Particulars  from  the 
Clerk  to  the  Governing  Body,  Battersea  Polytechnic.  London,  S.W. 
See  advertisement. 

A  number  of  sub-station  attendants  are  required  with  experience 
in  the  operation  of  rotary  converters  and  h.t.  three-phase  systems. 
Apphcations  by  April  19.     See  cifliertisement. 

A  shift  engineer  is  required  with  good  training  in  electrical  and 
mechanical  engineering.  Salary,  £175  to  £200  per  amium.  Applica- 
.  tions  by  April  19.     See  advertisemertt. 

An  engineer  is  wanteJ  to  take  charge  of  sliift  in  large  power  house 
in  London  rlistrict.     See  '/(hertisement. 

A  chief  switchboard  operator  is  wanted  for  a  large  11, 000- volt 
three.phase  power  .station.     See  advertisement. 

Instrument  testers  are  required  by  the  British  Westinghouse  Co.. 
Trafford  Park,  Manchester.     See  an  advertisement. 

•lunlor  engineers  are  required  by  a  firm  of  dynamo  manufacturers. 

lOarjeeling  (India)  Municipahty  require  an  engineer,  with  electrical 

and  sanitan,-  experience.     Salary  Rs.  .500  (rising  to  Ks.  700)  a  month 

with  free  house,  &c.     Applications  to  J.  T.  Rankin,  Esq.,  I.C.S., 

■Chairman  Darjeeling  Munici])allty. 


Mr.  H.  O.swald  has  been  appointed  engineer-in -charge  at  Wimble- 
don electricitv  works,  at  £101  a  year,  rising  to  tl.56  by  annual  incre- 
ments of  £l:i." 

-Mr.  W.  L.  Chubb,  of  Horsham,  has  been  appointed  deputy  clic- 
Irical  engineer  at  Stafford. 


INSTITUTIONS  AND  SOCIETIES. 

Benevolent  Fund  of  the  Institution  of  Electrical  Engineers.— An 

appeal  has  been  issued  by  Sir  John  Snell  on  behalf  of  the  Institution's 
Benevolent  Fund.  The  Committee  of  Management  have  before 
them  three  urgent  ra.ses,  which  it  is  felt  should  be  dealt  with  by  the 
brother  members  of  those  whose  faniilies  are  in  need  of  help.  In  all 
these  cases  there  are  no  relatives  able  to  assist,  and  the  Committee 
feel  that  each  of  these  cases  properly  falls  within  the  scope  of  the 
Benevolent  Fund.  There  are,  in  addition,  other  cases  of  members 
and  of  families  of  members  who  are  in  receipt  of  assistance  from  the 
Fund,  and  it  is  anticipated  that  further  deservim?  cases  flill  in  the 
near  future  come  before  the  Committee.  Considering  the  size  and 
importance  of  the  Institution,  it  is  felt  that  a  Benevolent  Fund 
which  has  been  in  existence  for  some  25  years  ought  to  have  a  larger 
accumulated  capital  than  £4,640,  and  a  larger  income  from  invest- 
ments than  £175  per  annum.  During  the  year  1914  the  annual  sub- 
scriptions from  members  amounted  to  only  £87,  and  donations  of 
single  sums  amounted  to  £93,  that  is  a  total  of  £180,  which  is  con- 
siderably less  than  could  fairly  be  expected  from  an  institution  of 
over  7,000  members.  It  is  hoped  that  a  ready  response  will  be  made 
to  the  appeal  to  increase  the  resources  of  the  Benevolent  Fund  in 
order  to  enable  the  Committee  to  relieve  the  distressed  and  to  assist 
the  dependents  of  those  of  our  members  who  have  fallen  by  the  way, 
as  the  amount  at  the  disposal  of  the  Committee  is  at  present  entirelj- 
insufficient  to  meet  adequat(^ly  the  demands  made  upon  it. 

Institute  of  Radio  Engineers. — k  record  number  of  over  200  at- 
tended the  March  meeting  of  this  Institute,  at  which  Mr.  E.  H. 
Armstrong  presented  a  Paper  on  "  Recent  Developments  in  the 
Auction  Receiver."  Mr.  Armstrong  described  in  detail  the  regene- 
rative receiver  with  which  his  name  is  identified,  and  outlined 
its  use  both  as  an  amplifier  and  a  "  beats  "  receiver  for  sustained 
waves.  At  the  meeting  held  on  .April  7th,  Dr.  I.  Langmuir  pre- 
sented a  Paper  on  "  Auplications  of  Thermionic  Currents  to  Radio 
Telegraphy  and  Radio  Telei)hony." 

Junior  Institution  of  Engineers. — .A  lecture  was  given  recently  by 
Mr.  R.  .1.  Mitchell  before  this  Institution  on  the  "  Electric  Vehicle," 
in  which  the  autlior  observed  that  the  phenomenal  progress  which 
the  petrol  vehicle  had  made  during  the  past  15  years  had  obscured 
the  fact  that  on  the  Continent  of  Europe,  and  more  particularly  in 
the  United  States,  an  immense  advance  in  quite  another  line  of  com- 
mercial carrying  vehicle  had  been  made — that  is,  in  the  use  of  accu- 
mulator commercial  vehicles.  This  was  surprising,  in  view  of  the 
great  disabilities  under  which  these  vehicles  operated,  as  compared 
with  conditions  in  this  country,  for  in  the  States  roads  were  bad, 
energy  dear,  labour  dear,  first  cost  of  the  machines  rather  heavy. 
whilst  petrol  was  cheap,  petrol  chassis  also  fairly  cheap,  and  pro- 
duced under  conditions  of  manufacture  quite  unknown  in  this 
country.  Xevertheless,  in  the  States  the  growth  of  the  electric  had 
been  phenomenal,  and  the  secretary  of  the  Electric  Vehicle  Associa- 
tion stated  that  there  were  now  in  operation  in  the  American  Union 
nearly  75,000  accumulator  propelled  vehicles.  Of  these,  rather  more 
than  two-thirds  were  pleasure  cars,  the  remainder  being  engaged  in 
commercial  work,  varying  in  size  from  a  700  lb.  waggon  to  a  10-ton 
coal  truck.  Immense  improvement  had  been  made  on  the  mecha- 
nical side  during  the  past  15  years  as  well  as  on  the  electrical  side. 
Accumulators,  electric  motors  and  controllers,  &e.,  were  rapidly 
nearing  perfection.  In  fact,  it  might  be  said  that  for  practical  pur- 
poses the  modern  electric  vehicle  would  remain  an  exceedingly  useful 
machine  even  if  it  were  not  improved  for  the  next  20  years.  The 
advantages  of  the  electric  were  manifold,"  and  included  very  low  cost 
of  operation,  a  safe  speed,  very  slight  damage  to  road  surfaces,  gre.it 
handiness  of  operation,  litth^  floor  space,  total  absence  of  fire  risk, 
smoke,  smell,  &c.,  and  the  fact  that  they  can  be  driven  by  relatively 
imskilled  labour  with  a  minimum  of  tuition.  .As  showing  the 
economy  of  the  electric  from  a  fuel-consumption  standpoint,  it 
should  be  mentioned  that  an  average  machine  would  give  the  equiva- 
lent of  4  gro.ss  ton-miles  (G.M.T.)  of  work  for  I  luiit  input  of  energy. 
This  compared  exceedingly  favourably  with  the  30  to  35-ton-miles  of 
energy  in  commercial  work  obtainable  from  a  gallon  of  petrol  only 
on  a  very  well  tuned  commercial  petrol  chassis.  The  nieclianiral 
wear  and  tear  of  the  electric  was  iiilinitesinud  as  compared  with  that 
of  an  internal-combustion  machine.  Already  in  this  countiy 
municipal  vehicles,  electric  'buse.s,  commercial  trucks,  vans,  platform 
trucks,  tower  waggons,  tipping  waggons  and  the  like  were  in  active 
operation  in  many  quarters,  giving  unqualified  satisfaction.  One 
firm  alone  in  London  employed  nearly  .50  electric  vehicles,  having 
started  le=s  than  two  years  ago  with  one  machine. 

Diesel  Engine  Users'  Association.    At  the  March  meeting  of  the 

l)i*Mcl   Kiigim^   Users'   As.sociation  the  questions  of  the  in.surance  of 
Diesel  e  ■(iines  iisaiiist   brei'kilown,  and  the  rates  charged  for  this 


THE  ELECTRICIAN,  APRIL  9,  1915. 


■  class  of  risk,  were  discussed.  It  was  reported  that  particulars  had 
been  obtained  in  connection  with  a  large  number  of  Diesel  engine 
plants  and  these  showed  that  in  a  considerable  proportion  of  cases 
no  insura-ace  against  breakdown  had  been  effected  in  consequence  ol 
the  high  rates  charged  by  the  insurance  offices.  In  nearly  all  cases 
in  which  insurances  had  been  effected,  these  included  damage  to 
-.surrounding  property.  The  proportion  of  the  amount  insured  to  the 
total  value  of  the  plant  concerned  varied  from  about  18  per  cent,  to 
66  per  cent.,  the  average  bemg  35  per  cent.,  or  about  one-third  of  the 
total  value  of  the  engine.  The  ratio  of  the  aimual  premiimi  paid  to 
the  total  value  of  the  engine  insured  varied  from  about  1  per  cent,  to 
3  per  cent.,  and  the  ratio  of  the  annual  premium  to  the  actual  amount 
insured  varied  from  about  3  per  cent,  to  7,^  per  ce^t.  Some  figure- 
were  given  of  the  actual  cost  of  repairs  arising  from  mechanical 
breakdown  during  the  last  two  years,  but  in  many  ca-e?  it  had  not 
been  possible  to  obtain  the  exact  figurco  and  it  was  suggested  tha' 
in  future  members  of  the  Association  should  keep  careful  account  of 
the  cost  of  such  repairs,  as  these  would  be  nf  ,  i.iiMil.iable  assistance 
to  the  Asspfiation  in  dealing  with  the  gcii.;,  I  ^pi-  -ikih  of  insurance 
against  breakdown.  A  scheme  of  insuranc  .■  i.r,f;ii-t  lueakdown  was 
then  ouflinel  imder  which  members  of  tie  Association  would  be  able 
to  obtain  advantageous  terms.  One  important  advantage  mentionel 
in  connection  with  this  proposal  was  that  arrangements  woidd  be 
made  foi''periqaical  inspections  of  the  plant  and  advice  and  reports 
by  a  filllv'qn'aftfied  Diesel  engine  expert.  At  the  present  time  the 
inspector. "s^M  to  make  examinations  by  insurance  companies, 
though  thoi^Mlglily  qualified  a;  steam  engineers,  were  u.sually  not 
acquamted  with  the  jieculiarities  of  Diesel  engines.  After  some  dis- 
cussion llhe  proposal  was  referrel  to  the  Committee  of  the  Association 
for  further  consideration.  It  was  understood  that  a  standard  Diesel 
engme  pohcy  would  be  submitte:!.  ^is  well  as  more  definite  particulai-s 
as  to  the  rates  whicli  it  was  proposed  to  charge. 

Electrical  Association  of  Australia.— Mr.  0.  W.  Brain,  M.I.E.E.. 
chief  electrical  engineer  of  the  Xcw  South  Wales  Railways  and  Tiam- 
\\ays  Department,  ha s  been  elected  president  of  the  Association,  and 
the  Council  includes  the  following :  Mr.  W.  H.  Alabaster  (president 
of  the  Victorian  Section)  and  W.  H.  Myers  (president  of  the  X.S.W. 
Section)  (vice  presidents),  Prof.  Hy.  Payne  and  Messrs.  W.  J.  Xew- 
bigin,  H.  R.  Forbes-Mackav  and  A.  C.  F.  Weblj. 


EDUCATIONAL  NOTES. 


University  of  Liverpool.— In  the  faculty  of  engineering  complete 
courses  of  instruction  are  provided  in  civil,  mechanical  and  electrical 
engineering,  naval  architeclue,  fhysics,  chemistry,  &c.  There  are 
well-equipped  laboratories  and  good  fsicilities  for  research  and  prac- 
tical work.  Prospectuses  may  be  obtained  from  the  registrar,  Mr. 
Edward  Care\'. 

University  College,  London.— The  annual  report  of  the  University 
College  (London)  Committee  was  recently  submitted  to  the  Uni- 
versity Scnai< 

The  total  mimbcr  of  students  for  the  acs.sion  1013-14  wa,s  2.20fi,  distri- 
buted a.s  follows  :  Kacuhy  of  arts,  193  men,  194  women  ;  department  of 
fine  arts,  77  men,  200  women  ;  faculty  of  science.  148  men,  .50  women  ; 
faculty  of  medical  sciences,  138  men  ;  faculty  of  cngineoriiig,  134  men  ; 
faculty  of  laws.  32  men  ;  postgraduate  and  research  students.  313  men, 
128  women.  Evening  students  :  (n)  Faculty  of  arts,  242  men,  30t) 
women  :  (fc)  faculty  of  .science,  22  men,  29  women.  For  the  current 
iiession  (1914-1.5),  owing  to  the  war,  there  has  been  a  dccUne  in  the  total 
number  t)f  33.5  ;  there  ha.s  been  an  incrca.se  in  the  number  of  part-time 
and  special  students,  the  decline  in  full-time  .students  up  to  the 
present  date  being  462.  The  faculty  of  engineering  lias  been  most 
affected,  nearly  all  the  second  and  thiVd-vear  men  having  cither  taken 
commissions  or  have  enlisted.  The  fall  in  imnibers  will  involve  a  decrease 
in  fees  of  not  less  than  £10,000.  The  report  contains  a  summary  of  the 
work  of  la.st  session,  and  also  some  particulars  of  the  war  activities  of  the 
er.llege.  The  "  Pro  I'atria "  List  already  issued  contains  6(i.5  names, 
rli'-lribuled  as  follows  :  Army,  .523  ;  Navy,  .30  :  Officei-s  Training  Corps 
(jireiparins  to  take  connnissions),  69  ;  Red  Cross  work  (women),  already 
iihrond,  17  :  \'oluntary  Aid  Detachment,  ready  for  service,  26.  A  large 
nnnilKT  of  refugee  students  has  been  received  at  the  college,  each  student 
pnyini;  a  merely  nominal  fee.  A  former  student  of  the  college  (Cant 
Marlui  Ix'ttke).  who  gained  the  \ictoria  Cro.sH  in  the  Boer  War,  has  gained 
the  fr.««  a  secf.nd  time,  ami  another  student  (Lieut.  L.  T.  I)es|)iclit)  has 
also  rereived  the  .Military  Cioss  for  conspicuous  gallantry  at  (iivenehv 
1  he  completion  of  the  new  l.uililings  ha.s  been  delnvi.<l  t,v  the  war.  A 
speeinl  effort  on  the  part  of  the  K<|uipment  and  ICn(iowment  Fund  Com. 
mitloe.  of  which  ll.K.H.  Prince  .Arthur  of  Connaught  is  president,  is  to  he 
made  to  rnixe  tlie  remainder  of  the  sum  necessary  for  the  completion  of 
Ir..''-^'.'"'.';.''  '"'""•"""•"•"■  The  sum  still  neede.1  for  this  purpose  is 
il.t.tN,<).  the  Kreal.T  pari  of  which  (tlO.OOO)  is  required  f<,r  the  siK^eiaj 
equipment  of  n  physical  and  elect  ro.lwmioal  lahoratr.ry.     The  na  ional 


need  of  improved  faciUties  for  chemical  education  emphasises  the 
tiesirabiUty  of  completing  the  equipment  of  these  new  laboratories. 
Some  miportant  changes  and  additions  have  been  made  in  the  staff  of  the 
faculty  of  engineering.  Prof.  Ernest  Geo.  Coker  has  succeeded  Prof. 
J.  D.  Cormack  in  tlie  chair  of  civil  and  mechanical  engineering,  and  Mr 
Ernest  R.  Mattliews,  the  new  Chadwick  professor  of  municipal  en^i- 
neermg,  has  taken  up  the  duties  of  his  chair.  ' 


ARRANGEMENTS  FOR  THE  WEEF. 


MDNDAY,  April  12th. 

Western  Sectiox  of  the  IxsTrrcTTOx  of  Electrical  EscrSEERS. 
■>  /I.  III.     Visit  to  Messrs.  Christ.  Thomas  it  Bros.'' Factory,  Bristol. 
4:S0  p.m.      Annual  general  meeting  at  the  Merchant  Ventiuers' 
Technical  College.  Unity-Zitreet,  Bristol.     Discussion  on  "  Elec- 
tric Heating  and  Cooking." 

JVNIOR    Ix.STITLTIOX    OF    ExGINEERSJ 

S  2>-m.     Meeting  at  the  Institution  of  Electrical  Engineers.  \"ietoria 
Embankment,  London,  W.C.     Paper  on    •  Electrical  Heating 
and  Cooking  Apparatus,"  by  Mr.  S.  >I.  Hills. 
TtTESDAY,  April  lath. 

M.\XCHESTER  SeCTIOX  OF  THE  IxSTITlTlOX   OF  Ei.ECTRlC.VL  ExfJTNEERS. 

7:30  p.m.     Meeting  at  the  Engineers'  Club.  17.  Albert -square.  Man- 
chester.    Pajjer  on  the  "Power  Supply  of  the  Central  Mining- 
Rand  Minss  Group,"  by  >Ir.  .J.  H.  Riier. 
Society  of  Exgixeers. 
7:30  p.m.     Meeting    at    the    Institution    of    Electrical    Engineers, 
\'ictoria  Embankment,  London,  W.C.     Paper  on  "  Main  Roads, 
Past  and  Present,  and  Modern  Methods  of  Construction  and 
Maintenance,"  by  Mr.  F.  Grove. 
Scottish  Section  of  the  Ixstitltios  of  Electrical  Exoineers. 
8  p.m.     Meeting  at  the  Rooms,  207.  Bath-street,  Glasgow.     Paper 
on  "  Power  Plant  Testing,"  by  Mr.  W.  .M.  Selvey. 
V^EDNESDAY,  April  14th. 
Yorkshire  .Section  of  the  Ixstitutiox  of  Electrical  Enoixeers. 
7  p.m.     Meeting  at  the  Technical  College.  Bradford.     Lecture  on 
"  Good  Lighting  and  its  Immediate  Effects  from  the  Economic 
Standpoint."  by  Mr.  V.  H.  Mackinney. 

BiR.MIXGHAM  SeCTIOX  OF  THE  IxSTlTUTION  OF  ELECTRICAL  ExGIXEERS. 

7:30 p.m.     Meeting  at  the  Uniyersity,  Eduumd-street,  Birmingham. 

Paper  on  the  "  Power  Supply  of  the  Central  Mining-Rand  Mines 

Group,"  by  Mr.  J.  H.  Rider." 

Association  of  Exoineer-s-in-Chakge. 
7:30  p.m.     Meeting   at  St.   Bride    Institute.    Fleet-street,    London, 

E.C.     Paper  on  "  Autogenous  Welding, "  by  Mr.  L.  M.  Fox. 

Students'  Sectiox  of  the  Institution  of  Electrical  Exgixeers. 
1 :45p.m.     Meeting  at  the  Institution,  Victoria  Embankment,  Lon- 
don, W.C.     Paper  on  the  "  Electric  Driye  of  Rolling  Mills,"'  bv 
Mr.  J.  M.  Heslop. 
THURSDAY.  AprU  16  th. 

Institi  tion  of  Electrical  Engineers. 
s  p. III.     Meeting  at  the  Institution.  Victoria  Knibankment.  London, 
W.C.     Paper  on  the  "  Power  Supply  of  the  Central   .Mining- 
Rand  Mines  Group,"  by  Mr.  .J.  H.  Rider. 
FRIDAY,    April  16th. 

Inst;tution  of  Mechaxical  Enijixeers. 
V /).»(.     Meeting  at  Storev's-gate,  St.  .lames's  Park,  London.  S.W. 
Presidential  Address  by  Dr.  W.  C.  Unwin,  F.R.S. 


THE  NATIONAL  RELIEF  FUND. 

(Treasurer  H.K.H.  The  Prince  of  Wales.) 

This  great  National  Fund,  for  the  lelief  of  those  amongst  the  needier 
classes  who  are  widoweii,  orphaned  and  otherwise  affected  by  the  fighting 
in  which  our  troojjs  and  ships  are  now  taking  part,  urgently  seeks  contii- 
butions  however  small.  These  can  be  sent  with  the  following  note, 
which  can  be  cut  out,  tilled  in,  put  in  an  enyelo|)a  and  sent  ua-<('imped, 
addressed  H.R.H.  The  Prince  of  Wales,  Buckingham  Palace,  Lonion. 


DaU A  E^  «i» 

1  eJiclose  £  #.  d.  toward  the  Pruwe  af  IVoZe*' 

NATIONAL  RELIEF  FUND. 

A'um* 

Addrat 
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ELECTRO-PERCUSSIVE  WELDING.* 

BY   C.    E.    SKINNEE   AND   L.    W.    CHUBB. 

Suiiimari/. — Tile  authors  describe  a  method  of  welding,  employing  the 
■discharge  from  an  electrolytic  condenser  to  generate  the  heat  at  the  ends 
of  the  wires  at  the  moment  of  impact.  The  properties  of  the  welds  so 
obtained  and  the  possible  applications  of  the  method  are  discussed. 


The  .soldering  and  welding  of  aluminium  has  always  given  trouble, 
and  the  satisfaptmy  joining  of  small  wires  has  been  very  difficult  if 
not  impossible.  In  the  last  few  years  the  substitution  of  aluminium 
wire  for  copper  wire  has  demanded  a  good  means  of  joining  aluminium 
and  the  electro-percussive  method  of  welding  w'as  deve!o|)cd  jjrimarily 
for  this  purpose  after  a  very  thorough  investigation  into  the  available 
methods  of  soldeiing  and  welding  of  aluminium. 

With   aluminium   the   natural   oxide,   wbich   always   covers  the 

surfaces  of  the  two  pieces  to  be  welded,  prevents  the  metal  from 

flowing  together  after  the  ends  have  been  melted  in  the  usual  way. 

Large  wires  and  rods  of  aluminium  can  be  welded  by  melting  the 

metal  imder  the  oxide  film  and  then  suddenly  pushing  tlie  ends  of 

the  two  pieces  together.     Small  wires  cannot  be  joined  sa.tisfactorily 

by  this  method,  or  in  air  by  any  other  prolonged  heating  method, 

because  of  the  skill  required,  and  also  because  such  joints  in  small  wires, 

if  made,  are  oxidised  to  such  an  extent  that  they  a,re  brittle  and  weak. 

In   190.5,  while  experimenting  with  electrolytic  condensers  and 

rectifiers,  one  of  the  authors  noticed  that  wires  could  be  connected 

to  the  aluminium  plates  by  the  condenser  spark  when  the  cells  were 

discharged.     It  was  noticed  that  copper  wires  could  be  attached  to 

aluminium  or  that  two  pieces  of  aluminium  could  be  joined  together 

by  the  condenser  spark.     It  was  therefore  decided  to  try  this  method 

on  a  larger  scale.     From  the  first,  the  same  jirinciple  of  a  siiiudtaneous 

condenser  tliscliiirge  and  percussive  engagement  has  been  used,  but 

during  the  tests  and  development  of  welding  tools  it  was  foimd  that 

the  best  results  depend  upon  several  variables,  such  as  the  condenser 


L 


R  I 


Ftfi.  1. 

capacitance,  the  velocity  and  force  of  impact,  the  voltage  and  the 
resistance  and  inductance  in  circuit.  After  constructing  an  appa- 
ratus with  wire  grips  on  hinged  arms  which  were  pulled  together  by 
a  rubber  buid,  a  second  apparatus  was  built  similar  to  a  pile  driver, 
with  one  stationary  and  one  moving  wire  grip.  With  this  arrange- 
ment the  force  and  velocity  could  be  varied  independently  by  the 
separate  adjustment  of  the  drop  and  mass  of  the  moving  part.  The 
welding  circuit  (Fig.  I )  consists  of  a  direct  current  line,  or  a  generator  (G) 
which  charges  an  electrolytic  condenser  (0)  through  a  high  resistance 
(R).  Adjustment  of  the  voltage  of  the  charged  condenser  is  obtained 
by  field  control  of  the  generator  or  by  varying  the  resistcrs  R  and  R'. 
The  wires  (\^^V)  to  be  welded  are  secured  in  the  wire  grips  of  the 
welding  tool  which  are  connected  to  the  terminals  of  the  condenser 
through  an  inductance  (L)  of  from  2  to  10  turns  of  cable.  A  spring 
switch  (S)  with  carbon  contacts,  normally  held  closed,  is  connected 
across  the  jaws  of  the  welder  so  that  their  I'.D.  will  be  zero  while 
the  wires  are  being  put  in  or  the  finished  jiroduct  is  being  removed. 
The  welder  is  connected  to  the  auxiliary  apparatus  by  means  of  long 
flexible  cables  which  allow  welding  within  a  radius  of  about  50  ft. 
without  moving  the  condenser  and  other  heavy  apparatus. 

The  process  of  weldinsr  is  as  follows  :  The  wires  are  secured  in  the 
wire  grips  and  the  ends  cut  off  as  short  as  possible  with  a  suitable  pair 
of  cutters.  The  switch  (.S)  is  then  opened  which  charges  the  con- 
denser to  the  pro|)er  voltage,  a  catch  is  then  released  which  lets  the 
.sliding  member  fall  and  bring  the  endsof  the  two  wires  into  percussive 
engagement.  At  the  instant  of  contact,  the  short  circuit  current  of 
the  condenser  builds  up  to  such  a  value  that  the  ends  of  the  wire  arc 
melted  by  the  explosive  discharge  and  mstantly  forged  together  by 
the  blow  of  the  falling  mass.  The  weld  is  then  com|)U-te, and  after 
being  removed  from  the  machine  will  be  found  to  have  the  strength 
of  the  original  wire. 

*  Abstract  ol  a.  Paper  read  before  the  American   Electro-chemical 

Society. 


The  generation  of  the  heat  is  so  localised,  so  sudden  and  so  intense; 
that  there  is  no  time  for  imequal  heat  conduction  through  the  shanks 
of  the  wire,  and  the  ends  will  be  melted  and  even  vaporised  whether 
the  melting  point  is  high  or  low.  For  this  reason  metals  of  different 
kinds  can  be  welded  together  independent  of  their  electrical  resistance, 
melting  pomt  or  heat  conductance.  Any  combination  of  raetaLs, 
which  has  so  far  been  tried,  will  weld  together,  but  the  joints  will  not 
be  permanent  with  such  combinations  as  aluminium  and  tin,  oi-  lead 
and  iron.  The  generation  of  heat  at  the  point  of  contact  de])ends 
upon  an  appreciable  resistance  being  offered  to  the  current  between 
the  wire  ends,  and  it  is  therefore  necessary  to  cut  the  ends  of  the  wires 
in  such  a  way  that  they  will  make  a  point  contact  preferably  at  the 
centre,  so  that  the  energy  of  the  condenser  will  vaporise  the  small 
section  of  metal  and  wet  the  rapidly  approaching  surfaces  with  the 
intense  heat  of  the  arc.  To  do  this  the  wires  are  cut  with  ordinary 
cutter;  which  give  a  chisel  edge.  The  two  wires  are  cut  off  in  such 
a  way  that  the  two  chisel  edges  are  at  right  angles  and  the  point  of 
first  contact  will  be  at  the  intersection  at  the  centre. 

The  time  between  the  first  contact  and  the  finished  weld  is  of  such 
short  duration  that  the  exact  action  cannot  be  recorded.  The  curves 
of  Fig.  2,  drawn  to  scale,  show  the  current  through  and  the  voltage 
across  the  weld  during  the  operation  of  welding  a  No.  18  B.  &  S. 
gauge  wire.  These  curves  were  taken  direcly  from  an  oscillogram, 
and  th'^  jtower  or  product  curve  has  been  figured  and  drawn  in. 
Electrically  the  weld  is  complete  in  0-0012  Seconal,  and  although 

23  kw.  are  being  dissipated  between  the  ends  of  the  wire  at  a  certain 
instant,  the  total  energy  used  at  the  weld  is  only  0-00000123  kw.-hour. 
The  cost  of  this  amount  of  energy  at  .id.  per  kilowatt-hour  would  be 

24  millionths  of  a  penny. 
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It  will  he  noticed  that  the  watt-cul-s'c  is  oscillatory  and  that  the 
negative  values  would  indicate  a  return  of  stored  energy.  Such  a 
tiling  would  be  imijossible  from  a  metallic  arc,  but  can  be  explained 
by  saying  that  the  voltage  was  measured  above  and  below  instead  of 
between  the  wire  chucks,  and  the  storage  and  return  of  energy  is  fron\ 
the  magnetic  Hux  produced  in  the  steel  chucks  set  up  by  the  current 
of  500  amperes  flowing  through  them.  The  electrolytic  condenser 
has  high  absorption  if  the  current  through  it  is  reversed  in  an  attcm])t 
to  change  its  jiolarity.  For  this  reason  any  tendency  toward  an 
oscillatory  discharge  will  be  quickly  damped  by  the  internal  lo.sses  of 
tlie  condcn.ser,  and  the  energy  of  the  charge  will  be  partly  lost. 

ICnough  resistance  cannot  be  maintained  at  the  wekl  to  prolong 
sufficiently  the  current  and  heating  until  the  final  contact,  and  the 
very  high  frequency  oscillation  due  to  the  small  inductance  of  the 
circuit  will  cause  an  explosive  snap  at  the  weld,  the  current  will 
suddenly  be  damped  by  the  absorption  of  the  condenser,  the  arc  will 
f^o  out  before  final  contact,  and  the  wires  will  not  be  hoi  enough  to 
form  a  good  weld.  In  order  to  maintain  the  arc  until  final  contact, 
it  is  therefore  necessary  to  lower  the  frequency  of  the  discharge  antl 
prevent  the  .sudden  rise  of  current  at  the  first  in.stant  of  contact  by 
inserting  additi(mal  inductance  in  the  discharge  circuit.  This  in- 
ductani  e  [)revents  the  exjilosive  and  wasteful  discharge,  prolongs  the 
current,  and  apparently  maintains  the  heating  until  final  contact  is 
effected.  The  inductance  will,  of  course,  increase  the  tendency 
toward  oscillation,  and  although  the  total  energy  dissipated  at  the 
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weld  may  be  diminished,  it  is  more  efficiently  used  and  not  wasted 
in  noise  or  thro^vn  out  in  metallic  vapour. 

The  equations  expressing  this  interesting  transient  are  not  as 
valuable  as  the  ear  in  telling  what  adjustments  are  best  for  any  par- 
ticular weld.  The  mass  and  drop  of  the  falling  chuck  must  be 
sufficient  to  forge  the  wire  slightly,  and  then  all  that  is  necessary  is 
to  change  the  vpltage  and  inductance  so  that  the  discharge  sounds 
like  a  splash  or  thud  instead  of  a  sharp  crack.  Generally,  the 
operator  can  guess  at  the  settings  and  no  trials  need  be  made.  When 
the  same  work  is  to  be  repeated,  the  machine  once  set  wiU  make  a 
perfect  weld  every  time,  and  the  rate  of  welding  will  be  limited  only 
by  the  mechanical  handling  of  the  product.  The  new  process  has 
some  distinct  advantages  over  the  usual  methods  of  working  metals, 
and  is  especially  adapted  to  welding  small  sections  of  like  or  unlike 
metals.  In  many  cases  a  saving  of  expensive  material  can  be  effected  ; 
Ln  other  cases  work  can  be  done  which  cannot  be  done  by  other 
methods  ;  joints  can  be  made  without  overheating  the  metals,  and 
the  welds  will  be  ductile  and  stong. 

Properties  of  Ike  We.ld. — Many  of  the  alloys  of  most  metals  are  very 
hard  and  brittle.  As  an  example,  there  are  alloys  near  both  ends  of 
the  copper-ahiminium  series  which  are  luiworkable,  and  yet  electro- 
percussive  welds  between  these  two  metals  are  so  ductile  that  they 
may  be  i^orked  m  a  die.  forged,  or  rolled  into  thin  foil.  Any  alloy 
fonned  at  the  weld  must  range  from  100  per  cent,  copjier  on  one  side 
to  100  per  cent,  alununiuni  on  the  other ;  but  possibly  the  brittle 
combinations  are  so  thin  that  the  joint  as  a  whole  is  flexible  and 
ductile.  This  joint  between  aluminium  and  copper  is  of  great  im- 
portance, as  copper  lead  wires  wliich  solder  and  connect  easily  can 
readily  be  attached  to  aluminium  coils.  At  first  it  was  feared  that 
a  diffusion  of  the  two  metals  in  service  would  finally  result  in  a  brittle 
joint,  but  tests  show  that  after  four  years  the  joints  are  practically 
as  strong  as  when  first  made.  Similar  ductihty  has  been  noted  in 
almost  every  combination  of  metals  when  first  welded,  but  diffusion, 
disintegration  and  loss  of  ductility  eventually  result  in  such  welds  as 
silver  to  tin,  or  aluminium  to  tin. 

Metals  which  are  either  hardened  or  softened  with  heating  and 
sudden  cooling  can  be  welded  together  without  appreciable  change 
in  the  physical  properties  of  the  material.  Tempered  spring  steel 
welded,  reduced  to  miiform  diameter  and  tested,  has  shown  equal  or 
greater  strength  at  and  near  the  weld  without  any  noticeable  change 
in  temper.  Metals  such  as  hard  drawn  copper,  silver,  aluminium, 
&c.,  which  soften  with  heat  can  be  welded  together  without  causing 
any  local  annealing,  and  these  metals  and  steel  when  soft  can  be 
welded  together  without  detrimental  local  hardening.  Several 
possible  explanations  of  the  constancy  of  the  mechanical  properties 
before  and  after  welding  can  be  given.  First,  .such  sudden  heating  and 
cooling  may  not  allow  change  in  molecular  structure.  Second,  with 
hard  steel,  the  heated  metal  at  the  weld  is  so  suddenly  cooled  by 
conduction  of  heat  into  the  two  shanks  of  metal  that  it  is  again 
hardened.  Third,  with  hard  copper,  silver,  aluminium,  &c.,  the 
heating  and  sudden  cooling  would  ordinarily  soften  the  metal,  but 
the  cold  forge  of  the  bkiw  in  welding  possibly  hardens  it  again. 
Fourtli,  the  metal  subjected  to  the  sudden  cycle  may  be  hardened  or 
annealed  (depending  ujion  the  characteristics  of  the  material  welded), 
but  the  amount  of  material  affected  may  be  too  small  to  be  detected. 
The  authors  show  micrographs  of  welds  by  this  process  and  discuss 
the  deductions  which  can  be  made  from  them. 

Witli  regard  to  the  electrical  resistance  of  two  wires  of  different 
material  welded  together,  this  will  not  be  appreciably  increased  by 
the  small  film  of  high  resistance  alloy  which  may  be  formed  in  welding. 
Tests  of  a  wire  of  85  alternate  pieces  of  aluminium  and  cojiper  joined 
with  84  welds  in  a  total  length  of  23-5  cm.  showed  an  increase  of  O-.'jti 
per  cent,  in  resistance  in  three  years.  This  test  was  made  to  deter- 
mine whether  or  not  diffusion  would  occur.  The  increase  is  small 
and  may  be  due  to  a  change  in  the  joints  or  may  be  due  to  error  of 
observation  or  oxidation  of  the  wire.  The  sample  was  recently  rolled, 
and  its  malleability  indicaticl  no  iipi)reciable  change. 

While  the  development  of  thiswclding  method  was  brought  abou' 
primarily  by  the  necessity  for  the  successful  joining  of  aluminium 
wires  and  the  joining  of  copper  loads  to  such  aluminium  wires,  it  is 
evident  that  the  method  is  capable  of  an  extremely  varied  ap])lica- 
tion.  Since  metals  varying  as  widely  in  characteristics  as  platinum 
and  tin  may  be  easily  welded,  it  follows  that  almost  any  metals  may 
be  joined  where  the  joint  is  within  the;  limits  of  the  ca|)acity  of  the 
welding  apparatus.  While  (he  ai)i)aratus  up  to  this  time  has  been 
m;uli'  only  for  the  welding  of  wires,  0()"2  in.  diameter  and  smaller, 
till-  .i.pj>liuation  to  larger  sizes  is  merely  a  question  of  the  design  of 
HMJtable  apparatus.  Enough  has  also  been  done  lo  show  that  welding 
other  than  the  welding  of  wires  may  ho  successfully  accomplished  ;  as 
for  example,  the  welding  of  points  to  plates  and  small  pieces  to 
irregular  shaped  objects  or  (lat  surfaces.  Electro-percussive  wekling 
las  already  been  used  to  a  considerable  extent  in  the  joining  of 


aluminium  wires ;  the  welding  of  copper  and  aluminium  wire ; 
platinum  and  nickel ;  platinum  and  copper  ;  and  the  welduig  of 
various  types  of  thermo-couple  wires.  It  has  also  been  used  for  the 
reclamation  of  short  pieces  of  wires  of  various  kinds,  such  as  alumi- 
nium, platinum,  spring  steel,  &c.  The  electro-percussive  method  is. 
suitable  for  many  applications  in  the  jewellery  trade,  such  as  the 
jouiing  of  platinum  without  showing  any  solder  line  ;  the  welding 
of  sterling  tips  to  table  forks  without  annealing  ;  the  welding  of  pins 
to  badges,  and  many  other  similar  applications.  The  attachment 
of  contact  jjoints  of  platinum,  tungsten,  silver,  &c.,  for  various 
electrical  purposes  is  also  very  readUy  accomplished.  In  conclusion, 
the  authors  believe  that  the  electro-percussive  method  of  welding 
opens  up  a  wide  field  of  welding  hitherto  impossible.  It  also  over- 
laps, to  a  certain  extent,  some  of  the  present  methods,  but  it  will 
probably  never  supersede  the  existing  metho  Is  for  the  welding  of 
very  large  sections. 


PATENTS  IN  1914. 


We  give  below  an  abstract  of  the  thirty-second  report  of  the 
Comptroller-General  of  Patents.  Desi2;n.s  and  Trade  Marks, 
Mr.  W.  Temple-Franks. 

The  War  and  Legislatiun. — Upon  the  outbreak  of  the  war  in  August 
last  it  became  apparent  that  its  effect  upon  aU  forms  of  industrial  pro- 
perty in  which  an  aUen  enemy  had  any  interest  would  be  serious  and 
far-reaching.  There  was  a  cessation  of  the  import  of  patented  goods 
from  belligerent  countries  :  and  the  sale  and  manufacture  of  such  goods 
in  this  country  by  aUen  enemy  firms  were  equally  affected.  In  many 
cases  manufactories  and  businesses  owned  by  alien  enemies  were  entirely 
abandoned.  The  same  effects  were  noticeable  in  the  case  of  goods  sold 
under  a  registered  trade  mark  or  bearing  a  registered  design  owned  by  an 
alien  enemy.  Many  of  such  goods  were  of  the  utmost  importance  to  the 
nation's  trade,  and  it  became  necessary  to  consider  how  far  their  manu- 
facture and  sale  in  this  country  could  be  properly  fostered  and  encour- 
aged. In  order  to  meet  these  difficulties  the  Patents,  Designs  and  Trade 
Marks  (Temporary  Rules)  Acts,  1914,  were  passed  in  the  early  days  of 
August,  giving  power  to  the  Board  of  Trade  to  make  rules  during  the 
continuance  of  the  war  for  the  avoidance  or  suspension  of  any  patent  or 
hcence,  the  person  entitled  to  the  benefit  of  which  was  a  subject  of  a 
state  at  war  with  His  Majesty  ;  for  avoiding  or  suspending  the  registra- 
tion of  any  design  or  trade  mark,  the  proprietor  whereof  was  a  subject  as; 
aforesaid  :  for  avoiding  or  suspending  any  application  made  under  the 
Patents  and  Designs  Act,  1907,  or  the  Trade  Marks  Act,  1905:  for 
enabling  the  Board  to  grant  licences  in  respect  of  any  patent  or  design 
and  for  extending  the  time  for  doing  any  act  or  thing  required  to  be  done 
under  the  Acts.  Following  upon  these  Acts  the  Board  of  Trade  passed  a 
series  of  rules  : — 

1 .  As  regards  patents,  these  rules  provide  that  the  Board  of  Trade  may, 
on  the  application  of  any  person,  and  .subject  to  such  terms  and  conditions, 
if  any,  as  they  may  think  fit,  order  the  avoidance  or  suspension,  in  whole 
or  in  jmrt,  of  any  patent  or  hcence  granted  to  a  subject  of  any  state  at 
war  with  His  Majesty,  and  the  Board,  before  granting  any  such  applica- 
tion, may  require  to  be  satisfied  on  the  following  heads  :  (a)  That  the 
patentee  or  licensee  is  the  subject  of  a  state  at  war  with  His  Majesty  : 
(h)  that  the  person  applying  intends  to  manufacture  or  cause  to  be  manu- 
factured the  patented  article,  or  to  carry  on,  or  cause  to  be  carried  on,  the 
]iatented  process  ;  (r)  that  it  is  in  the  general  interests  of  the  country  or 
of  a  section  of  the  community,  or  of  a  trade,  that  such  article  should  bo 
mamifaotured  or  such  jirocess  carried  on  as  aforesaid.  In  practice  such 
ap])lications  have  been  heard  at  the  Patent  Office  before  a  comuuttee- 
consisting  of  the  Comptroller-tiencral  and  Sir  Cornelius  l)alton,K.C'.M.G.^ 
('.15.,  who  after  hearing  the  applicant,  the  agent  or  re])resentative  of  the- 
})atentee  (if  any),  and  any  witnesses  called  t)V  either  side,  have  made  a 
detailed  report  to  the  Board  recommending  the  cimrse  to  be  pursued. 
In  the  majority  of  cases  licences  to  manutactuie  under  the  patents  have 
lieen  j;rnnted  to  proper  applicants  on  the  condition  of  paying  a  royalty 
to  the  Put)lic  Trustee  until  the  Board  order  otherwise.  Such  licences,  if 
not  revoked,  will  continue  until  at  the  conclusion  of  the  war,  a  reasonable 
licence  has  been  offered  to  the  licensee  by  the  jiatentee.  The  ultimate 
destination  of  the  royalty  will  no  floiibt  be  carefully  eimsidered  by  the 
Hoard  of  Trade  at  the  end  of  the  war.  when  all  the  circumstances,  in- 
cluding the  treatment  of  British  industrial  iiroperty  in  alien  enemy  eoun- 
tries.  will  be  taken  into  account.  Under  these  .\ets  niiil  Rules,  2.')0  applica- 
tions for  the  avoidance  or  suspension  of  patent  rights  have  been  made  up  to 
thcenil  iif  the  year.  In  the  case  of  172  applicutimis  Meences  have  been 
granted,  or  are  in  course  of  being  granted.  On  two  applications  the 
patents  have  been  avoided,  and  in  one  case  the  patent  has  been  sus- 
peniled  ;  20  applications  have  been  refused  and  .'!9  withdrawn.  In  10 
cases  the  applications  were  returned  as  not  beini;  reipiired  by  rea-son  of 
the  patent  having  expired  or  for  some  other  casino  ;  live  applications  were 
allowed  to  stand  over  ;   and  one  licence  under  a  patent  was  avoided. 

2.  ( Ine  application  only  has  been  made  in  respect  of  a  registered  design 
and  ill  this  case  tli<'  registration  has  been  suspended  in  the  applicant's 
favour  and  the  licence  grttnU'd. 

•i.  Applieations  for  the  suspension  or  avoidance  of  trade  marks  have 
Ik'cii  lieani  liefore  the  same  tribunal  as  those  in  respect  of  patents,  and  the 
princip'es  ii|i.iii  which  the  Hoard  have  aeted  were  luililiely  notified  in  the 
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"  Official  Journal  "  in  the  following  terras  :  "  Suspension  will,  as  a  general 
rule,  only  be  granted  in  the  following  cases  :  (1)  \Miere  the  trade  mark  is 
the  name  of  a  patented  article,  and  a  licence  is  granted  under  the  patent 
protecting  it.  (2)  Where  it  is  the  only  name  or  only  practicable  name  of 
an  article  manufactured  under  an  expired  patent.  (3)  Where  it  is  the 
name  or  the  only  practicable  name  of  an  article  manufactured  in  accor- 
dance with  a  known  process  or  a  formula  which  has  been  published  and  is 
well  known  in  the  trade.  Generally  speaking,  •'  suspension  mil  not  be 
granted  in  the  case  of  pictorial  devices."  It  follows  from  these  prin- 
ciples that  avoidance  or  suspension  of  a  trade  mark  has  only  been  granted 
in  cases  where  the  trade  mark  would  not  be  recognised  as  legally  valid  or 
registrable,  and  where  the  registration  would  probabh-  be  avoided  if  an 
application  were  made  to  the  Court.  Up  to  the  end  of  the  year  91  appli- 
cations had  been  made.  Of  these,  33  were  refused  and  17  withdrawn, 
wliile  in  21  cases  registration  was  suspended,  and  in  12  ca.ses  registration 
was  avoided.     The  remaining  applications  are  pending. 

4.  To  meet  the  difficulties  arising  in  the  case  of  a])plications  and  pro- 
ceedings by  alien  enemies  actually  pending  before  the  Patent  Office,  the 
Comptroller  was,  by  Rules  2  and  3  of  the  Patents.  Designs  and  Trade 
Marks  (Temporary)  Rules,  1914,  given  power  at  anytime  during  the  con- 
tinuance of  the  rules  to  extend  the  time  prescribed  by  the  Patents  and 
Designs  Act,  1907,  or  the  Trade  Marks  Act,  1905,  or  any  rules  thereunder, 
for  doing  any  act  or  filing  any  document  in  the  following  cases  :  (a)  Where 
it  is  shown  to  his  satisfaction  that  the  applicant,  patentee  or  proprietor, 
as  the  case  may  be,  was  jirevented  from  doing  the  said  act,  or  filing  the 
said  document,  by  reason  of  active  service  or  enforced  absence  from  this 
country,  or, any  other  circumstances  arising  from  the  present  state  of  war, 
which  in  the  opinion  of  the  T'oinptroller  would  justify  such  extension  ; 
(6)  Where  the  doing  of  any  art  wculd.  by  reason  of  the  circumstances 
arising  from  the  present  >iatr  ni  v.ar,  be  prejudicial  or  injurious  to  the 
rights  or  interests  of  any  appheant.  patentee  or  proprietor,  as  aforesaid. 

In  the  main  the  policy  upon  which  the  Comptroller  has  acted  in  dealing 
with  applications  made  by  alien  enemies,  has  been  to  attempt  to  carry 
on  as  far  as  possible  all  applications  before  the  Patent  Office  and  even  to 
receive  further  applications  from  alien  enemies.  No  patent  rights  are, 
however,  granted,  and  the  question  of  extending  the  time  tor  the  doing 
of  any  act  or  the  payment  of  any  fees  is  considered  only  when  the  appli- 
cant is  in  a  position  to  pay  the  fees  or  carry  on  the  proceedings.  As 
regards  the  whole  of  this  emergency  legislation  and  procedure  it  may  be 
noted  that  the  policy  has  not  been  to  destroy  or  confiscate  the  patent 
rights,  or  rights  arising  from  the  registration  of  designs  or  trade  marks, 
owned  by  aUen  enemies.  The  cour.se  taken  has  been  to  foster  the  sale  and 
manufacture  of  goods  by  giving  to  the  manufacturer  or  merchant  an 
effective  security  against  any  legal  proceedings  for  infringement  here- 
after. The  grant  of  Ucences  to  British  citizens  and  the  suspension  or 
avoidance  of  certain  trade  marks  have  .secured  the  continuance  of  manu- 
facture and  sale  in  this  country  of  articles  which  are  necessary  for  public 
use  and  for  the  public  welfare.  The  Acts  and  Rules  provide  means  by 
which  pending  applications  and  other  proceedings  before  the  Patent  Office 
where  alien  enemies  are  concerned  may  be  resumed  at  the  conclusion  of 
the  war  and  proceeded  with  in  due  course,  provided  that  proper  reci- 
procity be  given  to  British  subjects  in  enemy  countries. 

Deposit  of  Docaments  relating  to  Foreign  Patents,  Designs  and  Trade 
Marks. — At  the  request  of  the  Council  of  the  Chartered  Institute  of 
Patent  Agents  a  Record  Department  was  opened  in  the  Patent  Office  on 
Aug.  22,  1914,  where  notifications  and  documents  relating  to  foreign 
patents,  designs  and  trade  marks,  which,  owing  to  tlie  war,  could  not  be 
forwarded  to  their  destination  abroad,  might  be  deposited,  so  that  the 
intention  on  the  part  of  the  depositor  to  do  some  act  or  to  file  some  docu- 
ment on  a  certain  date  at  a  foreign  patent  office  might  be  recorded  here 
for  what  it  was  worth.  It  was  made  clear,  however,  to  depositors  that 
no  guarantee  could  be  given  that  this  procedure  would  be  recognised  by 
the  foreign  patent  office.  The  institution  of  the  Record  Department  has 
evidently  met  a  want,  and  many  patent  agents  have  tiled  documents  here 
in  regard  not  only  to  belhgerent  states,  but  also  to  oth(T  countries  the 
postal  service  of  which  was  disturbed  or  interrupted.  Up  to  t  he  end  of  the 
year  no  less  than  815  notifications  were  deposited,  as  follows  :  Germany 
286,  Belgium  \H2.  Au.stria  136,  France  101,  Hungary  64.  Russia  19, 
Luxemburg  10,  Sweden  7,  Switzerland  5,  Italy  5,  Norway  3,  Roumania  3, 
Australia  2,  Holland  2,  Japan  2,  Spain  2,  Turkey  2,  Aigentine  Republic 
1,  Denmark  1,  Portugal  1,  U.S.A.  1. 

Trend  of  Invention  in  1914. — The  subject  of  locomotion  in  general 
maintains  its  preeminence  in  the  field  of  invention.  The  flow  of  applica- 
tions relating  to  the  many  branches  of  this  subject  was  maintained  at 
abotit  the  same  rate  as  in  the  previous  year  until  the  outbreak  of  war, 
aft<T  which  a  considerable  fall  took  place.  The  great  activity  noted 
during  the  last  few  years  in  the  motor-vehicle  industry  appears  to  have 
pas,sc(l  its  zenith,  the  number  of  applications  in  connection  with  motor- 
vehicles  and  internal-combustion  engines,  although  still  great,  showing  a 
notable  falling-off  as  compared  with  the  previous  year's  total.  Con.sider- 
able  attention  has  been  given  to  the  cycle  type  of  vehicle,  including 
motor  attachments  of  the  "  auto-wheel  "  type  to  cycles.  Tractors  for 
agricultural  and  military  purposes,  and  signals  for  indicating  to  a  follow- 
ing vehicle  an  intention  to  turn  or  stop,  are  also  noteworthy  features. 
The  interest  in  railway  signalling  has  been  well  maintained,  but  no 
marked  departures  from  known  types  of  apparatus  are  revealed.  As  a 
further  instance  of  the  interest  taken  in  the  safety  of  railway  pa«8cngers,  a 
great  atnount  of  inventive  ingenuity  has  been  applied  to  the  problem  of 
»im\iltaneously  locking  all  the  carriage  doors  of  a  train  from  the  guard's 
van.  The  outbreak  of  war  naturally  provided  a  stimulus  to  inventicm.s 
connected  with  military  and  naval  .subjects,  particularly  aerial  warfare 
and  submarine  mining.     Bombs  and  their  projection  from  aircraft  have 


claimed  considerable  attention  from  inventors  as  also  have  means  for 
detecting  submarines  and  torpedoes,  and  for  protecting  ships  therefrom. 
Apphcations  for  darts,  mechanical  means  for  throwing  bombs  and  other 
projectiles,  and  body-armour  provide  an  interesting  side-light  on  the 
revival  of  ancient  methods  of  warfare.  Amongst  other  inventions  in 
connection  with  military  matters  may  be  mentioned  buUet-proof  shields  ; 
periscopes  for  enabling  observations  to  be  made  while  the  observer  re- 
mains under  cover  in  a  trench  ;  sleeping  bags  ;  and  combination  knives, 
forks  and  spoons.  The  issue  of  Treasury  notes  of  small  denomination 
was  the  occasion  of  a  considerable  number  of  applications  for  purses  for 
holding  paper  currency.  Toys  and  games,  particularly  of  a  warlike 
nature,  are  responsible  for  a  large  number  of  applications.  Dolls'  heads 
and  eyes,  previously  largely  made  abroad,  and  "  foot-cycles,"  now  so 
popular  amongst  the  juvenile  section  of  the  community,  may  also  be 
worthy  of  mention  in  this  connection.  The  disaster  to  the  submarine 
A  7  directed  attention  to  the  problem  of  locating  wrecked  submarines, 
and  signalling  to  and  rescuing  their  occupants.  In  the  field  of  aero- 
nautics, in  which  invention  has  been  very  active  during  the  last  few 
years,  a  marked  falling-off  is  observed.  The  interest  in  visual  signal- 
indicators  for  mines  has  been  well  maintained.  The  electrical  industry 
as  a  whole  is  very  prominent,  although  few  outstanding  features  call  for 
comment.  There  has  been  continued  progress  in  automatic  and  semi- 
automatic telephone  systems.  Attention  has  also  been  given  to  receiv- 
ing arrangements  for  cable  telegraphy,  and  to  ionised-gas  relays  for  use 
in  telephony  and  wireless  receivers. 

The  number  of  applications  for  patents  in  1914  was  24,820,  as  against 
30,077  in  1913,  and  30,089  in  1912.  There  were  16,590  provisional  and 
16,  443  complete  specifications  as  compared  with  19,673  and  19,309  in 
1913,  and  19,825  and  18,853  in  1912.  The  patents  sealed  were  15,036,  as 
against  16,599  and  15,814  in  1913  and  1912  respectively.  For  designs 
there  were  34,354  applications,  of  which  33,362  were  registered.  In 
1913the.se  figures  were  40,429  and 39,275,  and  for  1912,  43,015  and  42,077 
respectively.  There  were  received  8,317  applications  for  trade  marks,  of 
which  4,408  were  registered.  In  the  two  previous  years  9,689  and 
10,014  applications  were  received,  and  5,071  and  4,942  registered. 

The  receipts  from  patents  fees  were  287,1 18,  ascompared  with  £307,054 
in  1913,  a  decrease  of  £19,936  ;  from  designs  fees  £7,585,  as  compared 
with  £8,166,  a  decrease  of  £581  ;  and  from  trade  marks  fees  f  16,4.'J9,  as 
compared  with  £17,741,  a  decrease  of  £1 ,302.  The  receipts  from  the  sale 
of  Patent  Office  publications  (which  are  paid  over  to  the  Stationery  Office) 
were  £11,551,  as  compared  with  £13,362,  a  decrease  of  £1.811.  The  total 
receipts  were  £322,829,  as  compared  with  £346,324,  a  decrease  of  £23,495. 
The  total  expenditure  on  behalf  of  the  office  was  £194,767,  as  compared 
with  £194,423,  an  increase  of  £344.  The  surplus  of  receipts  over  expen- 
diture was  £128,062,  as  compared  with  £151,901,  a  decrease  of  £23,839. 

The  number  of  readers  who  made  u.se  of  the  library  was  140,418,  as 
compared  with  158,220  in  1913.  The  number  of  volumes  added  to  the 
library  was  6,078,'  of  which  977  were  volumes  of  patent  specifications  or 
patent  journals,  and  798  were  trade  catalogues.  The  remaining  4,30? 
volumes  were  scientific  text-books  or  periodicals,  2,974  being  obtained  by 
purchase  and  1,329  by  gift  or  exchange.  The  number  of  works  in  the 
library  at  the  end  of  the  year  was  51,131,  and  the  approximate  number  of 
volumes  (exclusive  of  duplicates)  was  154,000.  Since  the  outbreak  of 
the  war  the  library  has  been  closed  to  the  public  after  office  hours. 
Recently,  however,  an  arrangement  has  been  made  by  which  readers, 
who  are  unable  to  attend  during  office  hours  and  are  engaged  upon  work 
in  connection  with  which  access  to  the  books  and  records  in  the  library  i.s 
important,  may  obtain  special  tickets  of  admission  "for  Saturday  after- 
noons between  1  p.m.  and  6  p.m.  The  new  "  relative  "  shelf  elassifica- 
tion  of  the  Hbrary  has  been  extended  from  GN  to  GP  Liglit.  Classes  S 
Medicine  and  T  Natural  History  have  been  completed  ;  PM — Q  Military 
and  Naval  Sciences,  and  R  Sanitary  Engineering  and  Public  Hygiene, 
have  been  set  up  in  part  in  the  new  class  order.  Progress  has  also  been 
made  in  V  Agriculture.  The  following  section  of  the  library  series  was 
published  during  1914;  CK15 — C017.  Enamelling,  Art  Metal  work. 
Furniture,  Costume  and  Hair  Dressing  and  Working.  The  duplicate  sets 
of  foreign  patent  specifications  rontinue  to  be  largely  used,  and  312 
searches  were  made  through  tlir  (innian  specifications  in  1914  as  com- 
pared with  263  in  1913.  Durin.;  the  year  245,118  patent  specifications, 
5,888  abridgment  volumes.  .'i:!.25l  "Illustrated  Official  Journals,"  and 
32,680  ■'  Trade  Mark  .louriials  '  were  sold,  as  compared  with  287,942, 
8,;}03,  52,2,54  and  34,I9.S  respectively  in  1913.  The  number  of  deposit 
accounts  increased  from  488  to  518.  Of  the  depositors,  49  live  in  Lon- 
don, 144  in  other  parts  of  the  United  Kingdom,  and  325  abroad.  The 
number  of  specifications  of  expired  patents  reprinted  at  the  cost  of  the 
office  under  the  arrangement  recommended  by  the  Departmental  Com- 
mitt(H'  of  1 900  was  ()43,  and  the  net  cost  was  about  £940.  In  addition  to 
these,  3,010  specifications  were  reprinted  for  official  purposes. 

Patents.  —The  renewal  fees  amounted  to  £185,074,  as  compared  with 
£188,033  in  1913,  a  decrease  of  £2,959,  and  the  .sealing  fees  to  £14,681,  as 
compared  with  £1(1,668,  a  decrease  of  £1,987.  The  applications  accom- 
panied by  provisional  specifications  fell  from  19,673  in  1913  to  16,590,  a 
decrease  of  3,O.S3,  and  those  accompanied  by  com])lete  specilieations  fell 
from  10,404  to  8,230,  a  decrea.se  of  2,174.  The  total  number  of  applica- 
tions was  thus  24,820,  as  compared  with  30,077.  a  decrease  of  5,257.  The 
comj)!ete  specifications  fileil  on  previous  provisionals  fell  from  8,905  to 
8,21 3,  a  <lecrease  of  692  ;  and  the  total  numlx-r  of  complet*  specifications 
receiviul  was  thus  16,443,  as  compared  with  19,309,  a  decrease  of  2,866. 
The  proportion  of  complete  to  provisional  specifications  filed  on  appli- 
cation was  nearly  50  per  cent,  as  compared  with  53  per  cent,  in  1913. 
The  total  number  of  specifications  (provisional  and  complete)  received 
was  33,033,  as  compared  with  38,982,  a  decrease  of  5,949.     The  above 
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comparisons  show  that  there  has  been  a  rery  considerable  decrease  in 
the  number  of  specifications  of  all  kinds  received  in  1914  as  compared 
with  1913.  This  result  is,  of  course,  due  entirely  to  the  outbreak  of  war 
at  the  beginning  of  August.  Up  to  that  date  there  had  been  a  normal 
increase  of  about  3  per  cent,  in  the  number  of  appUcations.  During  the 
last  five  months  of  the  year,  on  the  other  hand,  there  was  a  decrease  of  41 
per  cent,  in  the  applications  accompanied  by  proWsional  specifications, 
and  a  decrease  of  67  per  cent,  in  those  accompanied  by  complete  specifica- 
tions. The  complete  specifications  filed  after  provisional  specifications 
also  decreased,  but  not  to  the  same  extent.  These  even  in  the  first  seven 
months  of  the  year  showed  a  small  decrease  of  nearly  2  per  cent.,  which 
rose  to  17  per  cent,  after  the  outbreak  of  the  war.  The  total  number  of 
specifications  (provisional  and  complete)  received  before  the  beginning  of 
the  war  was  2  per  cent,  more,  and  afterwards  40  per  cent,  less,  than 
during  the  corresponding  period  of  1913.  So  long  as  the  war  continues 
there  is  Uttle  chance  of  any  revival  of  patent  business,  and  it  is  probable 
that  the  figures  will  fall  even  below  their  present  level.  The  largest 
number  of  applications  made  on  any  one  day  was  221,  on  .June  23rd,  and 
the  smallest  27,  on  August  29th  and  again  on  September  7th.  The 
applications  received  from  women  inventors  numbered  347.  as  compared 
with  497  in  1913.  The  appUcations  made  by  way  of  communication  from 
abroad  numbered  1,291.  Of  these  729  came  from  the  United  States  of 
America.  300  from  Germany,  41  from  Belgium,  38  from  France.  I.t  from 
India,  13  from  Italy,  and  12  from  Canada.  The  number  of  applications 
made  in  this  country  under  the  provisions  of  the  International  Conven- 
tion for  the  Protection  of  Industrial  Property  by  the  various  States  of  the 
Union  in  1914  was  2.909,  a  decrease  of  764,  as  compared  with  1913.  The 
number  of  applications  post-dated  in  consequence  of  disconformity 
between  the  complete  and  pro\-isional  specification  was  286,  and  the 
number  of  applications  for  patents  of  addition  715,  as  compared  with  296 
and  888  respectively  in  1913.  The  number  of  cases  in  which  complete 
specifications  were  filed  in  respect  of  cognate  provisional  specifications 
was  45.1,  as  compared  with  495  in  1913.  Typical  specimens  were  fur- 
nished in  connection  with  appUcations  for  chemical  inventions  in  14 
cases  ;   163  sample  bottles  and  211  dyed  or  printed  specimens  being  filed. 

As  a  result  of  e.vamination  of  complete  specifications  filed  upon  appli- 
cations made  in  the  year  1913,  1,002  were  reported  as  wholly  antici- 
pated, 10,401  as  partly  anticipated,  and  5,305  as  not  anticipated.  Of 
those  anticipated,  10,422  were  amended  without  a  hearing  taking  place, 
and  593  after  a  hearing  and  decision.  In  286  cases  a  reference  to  a  pre- 
vious specification  was  inserted.  Out  of  13,995  patents  sealed  upon  the 
appUcations  made  in  the  year  1901,  594,  or  4-2  per  cent.,  were  maintained 
for  the  full  period  of  14  years.  The  total  number  of  patents  which  ex- 
pired in  1914  was  16,408,  and  the  total  number  of  new  patents  sealed 
15,036.  Thus,  the  number  of  patents  in  force  was  deorrn^'fl  diiriTic  the 
year  by  1,372.  ■  The  number  of  appUcations  made  for  i !i  i  •  i  i  i  -ii  of 
patents  which  had  lapsed  in  consequence  of  the  non-pa;,  n  i  t  i  m  wal 
fees  was  35,  of  which  three  were  subsequently  withdraw u,  ami  lime  are 
still  jK'uding.  In  each  of  the  remaining  29  cases  the  patent  was  restored. 
Under  the  provisions  of  sec.  26,  which  empowers  the  Comptroller  to 
revoke  a  patent  upon  application  made  within  two  years  from  the  date  of 
the  patent  by  any  person  who  would  have  been  entitled  to  oppose  its 
grant,  there  were  14  applications.  In  two  cases  the  patent  was  revoked 
(in  one  of  these  by  consent),  and  in  three  orders  were  made  requiring  an 
amendment  of  the  patentee's  specification.  Two  applioatioas  were  dis- 
mis.sed,  two  were  withdrawn,  and  the  remaining  five  are  still  pending. 
Under  the  provisions  of  sec.  26  (3),  one  offer  to  surrender  a  patent  was 
received,  and  the  patent  was  revoked.  The  number  of  applications 
made  under  sec.  27  for  the  revocation  of  patents  worked  exclusively  or 
mainly  outside  the  United  Kingdom  was  19.  In  four  of  these  cases  the 
patent  was  revoked  (by  consent),  and  in  eight  the  applications  for  revo- 
cation were  withdrawn.  One  application  was  dismissed,  and  the  re- 
maining si.x  are  stiU  pending. 

During  the  last  10  years  the  number  of  hearings  upon  oppositions  to 
the  grant  of  patents  was  1,245,  and  the  number  of  appeals  to  the  Law 
Officer  in  these  oppositions  245,  of  which  47  were  withdrawn  or  aban- 
doned and  one  is  still  outstanding,  while  in  two  cases  the  appUation  for 
the  |>atent  was  abandoned.  The  number  of  appeals  heard  by  the  Law 
Officer  in  these  cases  was  therefore  195.  In  132  of  these  appeals  the 
decision  of  the  Comptroller  was  supported,  in  34  varied,  and  in  29  re- 
versi-d.  During  the  same  period  the  number  of  hearings  upon  opposi. 
tion  to  amendments  in  specifications  was  85,  and  the  number  of  appeals 
3.7,  of  which  12  were  withdrawn.  In  one  case  the  application  for  amend- 
ment was  subse<|uently  abandoned,  and  one  appeal  is  still  outstanding. 
In  the  21  ap|iealH  which  were  heard  by  the  Law  Officer,  the  decision  of 
the  Comptroller  was  support<-(l  in  15  cases,  varied  in  four,  and  reversed 
in  (wo.  There  were  1,407  hearings  during  the  same  decade  under 
Kjc.  73  of  the  Act  of  1907  and  the  corresponding  provisions  of  the  earlier 
Patent  Acts,  and  42  appeals,  of  which  10  were  withdrawn.  In  26  cases 
the  decision  of  the  Comptroller  was  supported,  in  three  it  was  reversed, 
and  in  three  cases  were  referred  back  to  the  Comptroller.  One  petition 
relating  to  a  patent  of  the  year  1900  was  lodged  during  1914,  and  was 
subsequently  abandoned.  There  are  now  three  patents  in  force  which 
have  been  prrilongcd  beyond  the  normal  period  of  U  years,  dating  from 
1894,  1897  and  1899  respectively. 

Progress  has  Uen  made  with  the  Fifty  Years'  Subject  Index  for  the 
I)crio<l  IMfiMiilO  by  the  publication  during  the  year  of  64  sections, 
makmg,  with  the  previous  year's  issue,  126  r)ut  of  u  total  of  271.  This 
index,  when  completed,  will  eover  the  whole  rongc  of  patented  inven. 
tionK  <lurii>((  the  jMTJod.  thus  enabling  any  inventor  to  obtain  readily, 
without  the  laborious  search  previously  required,  a  complete  list  of 
•pooifications  reloting  to  any  subject  in  which  he  Is  interesU-d.     The  list 


can  be  continued  up  to  date  by  referring  to  the  subsequent  annual, 
quarterly  and  monthly  subject  indexes,  which  are  all  prepared  on  the 
same  plan.  The  sections  already  published  contain  11,565  separate 
index  divisions,  an  average  of  92  per  section. 

A  further  addition  has  been  made  to  the  new  series  of  classified  abridg- 
ments in  271  volumes  for  the  period  1909-1915  by  the  pubUcation  of  626 
sheets  (10,016  pages),  making,  with  those  previously  issued,  2,196  sheets, 
an  average  of  eight  per  class.  However,  owing  to  the  war,  the  accep- 
tance of  complete  specifications  by  '•  aUen  enemies  '"  has  been  sus- 
pended, and  consequently  the  figures  for  the  year  l!ll3  are  incomplete, 
and  will  probably  need  revision.  The  effect  of  this  suspension  is  par- 
ticularly prominent  in  such  a  class  as  2  (iii.)  Dyes,  &f..  in  which  a  large 
number  of  the  inventions  come  from  Germany  :  in  1912  there  was  an 
increase  of  about  23  per  cent.,  but  in  1913  there  was  an  even  larger 
decrease,  the  total  number  in  that  year  already  acce]ited  being  about  the 
same  as  in  1909. 

Disi  r/ns.  — The  number  of  appUcations  to  register  designs  received  during 
the  year  was  34,3,54,  including  913  sets,  as  compared  with  40,429,  including 
1,405  sets,  in  1913.  A  "  set  '  is  a  number  of  articles  of  the  same  general 
character  ordinarily  on  sale  together,  or  intended  to  be  used  together, 
all  bearing  the  same  design,  with  or  without  modifications  not  suificient 
to  alter  its  character  or  not  substantially  affecting  its  identity.  During 
the  year,  1,715  appUcations  for  registration  of  designs  were  objected  to 
by  the  Comptroller.  The  objections,  other  than  those  on  account  of 
similarity  to  designs  already  registered,  were  chiefly  on  account  of  want 
of  subject  matter  or  want  of  substantial  novelty. 

The  ajiplicants  in  896  cases  acquiesced  in  the  objections  raised  by  the 
Comptroller  without  applying  for  a  hearing.  In  597  cases  the  appUca- 
tions were  allowed  after  correspondence  to  proceed.  In  216  cases  the 
applicants  were  accorded  hearings,  with  the  result  that  22  appUcations 
were  accepted  without  alteration  ;  88  were  refused,  104  were  accepted 
subject  to  modification  ;  and  two  are  still  under  consideration.  In  the 
remaining  six  cases,  an  extension  of  time  in  which  to  apply  for  a  hearing 
has  been  aUowed  at  the  appUcants"  request.  There  were  three  appeals 
from  the  Comptroller's  refusal.  In  one  case  the  appeal  was  allowed,  one 
was  dismissed,  and  one  is  still  under  consideration.  There  were  eight 
applications  by  registered  proprietors  to  cancel  their  registrations  under 
Designs  Rule  53.  The  number  of  designs  of  which  the  copyright  was 
extended  for  a  second  period  of  five  years  was  1,817,  as  compared  with 
1,627  in  1913,  and  the  number  of  which  the  copyright  was  extended  for  a 
third  period  of  five  years  was  268,  as  compared  with  242  in  1913. 

Trade  Marks. — The  number  of  appUcations  made  in  1914  for  the 
registration  of  trade  marks  (including  88  applications  made  to  the 
Cutlers'  Company  of  Sheffield)  was  8,317,  as  compared  with  9,689  in  1913. 

The  receipts  from  various  somces  on  account  of  trade  marks  amounted  to 
£16,439.  7s.  8d.,  including  a  sum  of  £4,770. 4s.  for  renewal  fees.  By  an  ar- 
rangement sanctioned  by  the  Treasury,  the  Cutlers"  Company  retain  the 
whole  of  the  fees  received  by  them  in  any  one  year  (ending  June  30th)  up  to 
£400,  together  with  one-half  of  the  fees  above  that  amount.  For  the 
year  ending  June  30,  1914,  the  fees  received  by  the  Cutlers'  Company 
amounted  to  £344.  14s.  During  the  year  4,815  trade  marks  were  adver- 
tised and  4,408  registered.  The  notices  of  opposition  to  the  registration 
of  trade  marks  imder  sec.  14  of  the  Act  nuinlicred  157,  and  44  cases  were 
heard.  There  were  five  appeals  to  the  Court.  In  one  case  the  Comp- 
troller's decision  was  upheld,  and  one  appeal  was  withdrawn  ;  in  the 
other  three  cases  (two  of  which  have  gone  to  the  Court  of  Appeal)  the 
Comptroller's  decision  was  reversed.  In  the  cases  shown  as  not  deter- 
niiiied  in  my  last  report  one  appeal  was  withdrawn,  and  in  the  other  the 
Ciini|)t  roller's  decision  was  reversed.  The  appeal  to  the  Court  of  Apjieal 
was  withdrawn.  There  were  two  appeals  to  the  Court  and  20  to  the  Board 
of  Trade  from  the  decision  of  the  Comptroller  under  sec.  12  of  the  Act. 
Of  the  apjieals  to  the  Court,  the  Comptroller's  decision  was  reversed  ir\ 
one  case,  and  the  other  has  not  yet  I)een  determined.  Of  those  to  the 
Board  of  Trade,  15  were  heard,  four  being  allowed  and  11  dismissed,  ami 
five  were  referred  to  the  Court.  Of  the  five  cases  referred  by  the  Htpanl 
to  the  Ccnut,  three  were  subsequently  withdrawn,  in  one  the  application 
was  cancelled  under  sec.  18  of  the  Act,  and  the  other  has  not  yet  been 
heard.  There  were  38  special  appUcations  made  under  sdo.  9,  sub-sec.  5 
of  the  Act.  Of  these,  13  were  reported  to  the  Board,  who  authorised  the 
advertisement  of  one  appUcation,  and  the  remaining  12  are  under  con- 
sideration. Of  the  other  25  applications,  eight  were  deemed  to  be 
withdrawn  under  Rule  38  owing  to  the  failure  of  the  applicants  to  state  a 
case,  four  were  withdrawn,  three  were  altered  to  ordinary  applications, 
and  the  remaining  10  are  not  yet  ready  for  report  to  the  Hoard.  Two  of 
these  38  applications  were  made  to  the  Manchester  otliee.  There  were 
63  a]>plications  for  special  trademarks  under  sec.  62.  Of  these,  12  were 
rei)oricd  to  the  Board  of  Trade  who  accepted  two  applications  and  re. 
fused  one.  Five  ai>plications  were  deemed  to  be  withdrawn  under 
Rule  44  owing  to  the  failure  of  the  applicants  to  state  a  case,  and  the 
other  four  are  under  consideration.  Of  the  remaining  51  applications, 
one  was  withdrawn,  and  the  other  ,50  are  not  yet  ready  for  report  to  the 
Board. 

Ocnenil. — The  Trade  Marks  Act,  1914,  was  passed  to  explain  clause  (c) 
of  sub-sec.  (10)  of  sec.  64  of  the  Trade  Marks  Act,  1905.  so  as  to  confirm 
the  registration  of  word  marks  for  cottoi\  goods  other  than  piece  goods 
or  cotton  yam.  The  Patents  and  Designs  Act,  1914,  jirovides  for  the 
extension  of  the  rights  conferred  by  sec.  91  of  the  Patents  and  Designs 
Act,  1907,  on  applicants  for  patents,  designs  and  trade  marks  in  foreign 
states  to  their  legal  representatives  or  assignees,  and  thus  gives  effect 
to  the  Convention  ma<ie  &t  Washington  in  1911.  The  re  mining  acts 
and  the  rules  were  passed  to  meet  the  special  circumstances  arising  from 
the  war. 
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CHARACTERISTICS  OF  CONTACT  RECTIFICATION  WITH 
A  SILICON  CARBON  CONTACT.- 


liV  RALPH  (-•.  HAKTSiircH. 


Summary. — The  author  has  investigated  certain  characteristics  of 
contact  rectification.  Experiments  were  mads  to  find  the  most  suitable 
contact  and  the  best  construction  and  method  of  connection  for  the  same. 
The  preparation  of  the  surface  of  the  contact  is  discussed,  and  various 
results  and  the  conclusions  deduced  therefrom  are  given. 


During  the  last  35  years  nuich  experimental  evidence  has  been 
Ijrought  to  bear  upon  the  phenomenon  that  a  large  current  will  pass 
in  one  direetion  and  sniall  current,  if  any  at  all,  in  the  opposite  direc- 
tion, through  contacts  of  certam  dissimilar  solids.t  Though  the 
greater  part  of  these  investigations  have  been  valuable,  there  are 
many  unsettled  and  disputed  problems  connected  with  the  pheno- 
menon of  contact  rectification.  Some  investigators  have  had  much 
difficulty  with  the  imcertamty  of  the  rectifying  properties  of  the 
contacts  used.  Among  these  imcertainties  three  are  very  much  m 
evidence  :  (1)  The  direction  of  flow  of  rectified  current  was  different 
with  various  voltages ;  (2)  at  various  places  on  the  materials  used 
there  would  be  lacking  a  rectifying  property,  and  often  different 
places  on  the  same  specimen  would  rectify  in  opposite  tlirections ; 
(3)  the  rectifying  property  would  be  lost  by  increasing  the  voltage  a 
very  slight  amount. 

After  careful  consideration  of  all  former  experiments  on  the 
phenomenon  of  contact  rectification,  it  seemed  tliat  to  make  any 
sunsequent  and  real  additions  to  previous  iitvestigations  a  more 
perfect  pair  of  contact.'^  would  have  to  be  found.  It  seemed  from  the 
standpoint  of  convenience  and  accuracy  that,  if  a  rectifying  contact 
could  be  found  which  would  stand  up  against  from  5  to  lit  volts  and 
give  0-5  to  1-0  ampere  rectified  current,  we  should  then  be  in  a 
better  position  to  study  its  characteristics.  Also  a  very  important 
feature  for  this  proposed  contact  would  be  durability  of  its  surfaces 
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Fig.  I. 

as  well  as  permanency  of  the  adjustment  of  contact  of  its  surfaces. 
Durability  here  calls  for  absence  of  any  change,  physical  or  chemical, 
which  would  alter  its  rectifying  action.  By  the  durability  or  per- 
manency of  adjustment  of  the  contact  is  meant  that  a  certain  pres- 
sure would  remain  the  most  efficient  in  the  rectifying  action  under 
given  conditions. 

A  systematic  search  was  begun  with  the  above  conditions  in  mind. 
With  all  the  bcttei-  cuiil.u  t>  umxI  by  former  experimenters  and  a  long 
list  of  metals  and  ni»i  mh  i.tU,  .i  selective  and  .sorting  arrangement  was 
devised.  About  Km  ililtircut  metals,  alloys  and  non-metals  were 
included  in  this  process,  which  was  essentially  as  follows  :  All  which 
apparently  allowed  more  current  to  pass  from  than  to  the  substance 
were  put  in  clans  A  and  the  opposite  in  class  B.  Tho.se  which  were 
uncertain  m  their  action  were  placed  in  another  series.  After  these 
three  series  had  been  carefully  worked  over,  a  cross-testing  process 
wiis  lurried  on  involving  the  use  of  fjofh  alternating  and  direct 
lurniit  ill  each  of  about  1,000  pairs  of  contacts  tested.  It  was  found 
tliat  a  silicon  carbon  contact  most  nearly  fulfilled  the  proposed  ideal 
conditions  for  a  contact  as  outlined  above.  Further  experiments 
were  then  made,  and  a  grade  of  silicon  and  carbon  found  which  had 
the  desired  pro|)ertics. 

In  Fig.  1  is  given  a  sectional  view  of  the  arrangement  of  the  con- 
tact. S  is  the  silicon  mounted  in  molten  type  metal  and  allowed  to 
cool.  C  is  are  carbon,  insulated  and  held  in  place  away  from  the 
brass  cup  container  g.  by  a  hard  rubber  ring  D.  E  is  a  pressure 
adjusting  screw.  To  connect  the  rectifier  so  as  to  obtain  a  total 
effect  of  the  alternating  current  as  direct  current.  Two  methods  of 
connection  were  experimented  with.  In  Fig.  2  is  essentially  the 
aluminium  valve  rectifier  connection.  This  arrangement  requires 
11"  auxiliary  devices,  and  is  not  bothersome  from  that  standpoint. 

*  Abstract  of  an  article  in  the  "  Physical  Review." 

t  Ferdinand  Braun,  •  Pogg.  Ann.,''  I.i3,  p.  55(i,  1874;  157,  p.  350, 
1878.  F.  Streintz.  "  Akad.  Wi.ss.  Wein.  Hit/,.  Her."  III.,  2n,  p.  345.  1902. 
P.  v..  Nutting.  ■■  Phys.  Rev.,"  1<»,  p.  I,  1904.  L.  \V.  Austin,  "  Bull."  Bur. 
Standards,  5,  I,  p.  \X\,  1908.  (J.  W.  Pierce,  "  Phys.  Rov.,"  28,  p.  153, 
190«,  29,  p.  478,  1909.  A.  E.  Flowers,  "  Phys.  Rev.,"  3,  p.  25,  1914. 
R.  H.  Goddard,  •  Phys.  Kov.,"  34,  p.  423,  1912. 


However,  to  get  the  most  efficient  effect,  all  contacts  should  be 
adjusted  to  work  the  same  mider  like  conditions.  In  Fig.  3  is  showii 
rectifier  connected  after  the  manner  of  a  mercury  arc  rectifier. 
Altogether  the  writer  had  better  satisfaction  from  this  connection 
than  from  the  previous  one  in  Fig.  2. 

A  slight  unsteadiness  was  noticed  when  the  temperature  was  about 
300°C.,  but  aparti  from  this,  temperature  seemed  to  have  no  effect 
whatsoever.  There  is  reason  to  believe  that  the  imsteadiness 
observed  was  due  to  expansion  in  the  metals  and  thereby  a  change  in 
pressure.  No  effect  was  noticed  when  the  contact  was  placed  in  a 
vacuum  of  1  mm.  pressure.  It  apparently  worked  as  well  as  when 
in  the  normal  air  presstire. 

The  surfacing  and  finishing  as  well  as  a  suitable  mounting  of  thi; 
silicon  received  not  a  little  attention.  The  grmdmg  was  done  on  a 
carborundum  wheel,  but  the  finishuig,  a  most  important  part,  was 
accomplished  on  a  thick  ])late  glass,  usmg  alcohol  and  carborimdum 
powder  to  bring  it  to  as  perfect  a  plane  surface  as  could  be  obtamed. 
It  was  found  best  not  to  put  a  high  polish  on  this  silicon  surface.  The 
surfacmg  of  the  carbon  was  essentially  the  same  as  that  of  the  silicon. 
All  surfaces  were  made  chemically  clean  and  dried  thoroughly.  It 
is  very  hard  to  make  even  a  good  estimate  of  the  amoimt  of  surface 
in  contact  after  using  the  best  of  care  in  preparation  and  manipula- 
tion. However,  two  points  applied  gave  approximately  twice  the 
magnitude  of  rectified  current  that  one  point  gave.  Also,  two  pairs 
of  surface  areas,  surfaced  exactly  the  same  way,  one  area  being  only 
a  little  over  twice  that  of  the  other,  gave  very  approximately  twice 
the  rectified  current.  We  are  led  to  conclude  that  the  magnitude  of 
the  rectified  current  is  a])])roximately  projjortional  to  the  area  of 
contact. 


0 

I 


Fig.  2. 


Fig.  3. 


The  character  of  the  surface  of  both  ths  silicon  and  the  carbon  is  so 
closely  allied  with  efficient  rectification  that  a  very  thorough  study  of 
these  surfaces  was  carried  on.  Many  degrees  of  fineness  of  grinding 
compounds  was  exjierimented  with  to  ascertain  if  possilile  to  what 
extent  the  smoothness  of  surface  aft'ected  the  rectifying  ])roperty. 

After  looking  into  the  results  of  the  different  gratles  of  surfacing, 
and  after  carefully  studyuig  the  photographs  of  surfaces,  wo  are  led 
to  thuik  that  the  contact  rectification  takes  place  through  the  action 
of  small  pomts.  There  is  no  doubt  m  the  writer's  mmd  that  the 
"  forming  effect,''  mentioned  above,  is  a  bringhig  of  more  points  on 
the  surface  into  activity.  The  writer's  theory  is  that  in  the  "  formmg 
processes  "  there  are  jiomts  which  are  very  close  yet  not  active  as 
rectifiers,  and  an  increase  in  voltage  causes  an  arc  across  these  points 
bringing  them  into  contact.  This  theory  is  compatible  with  th(! 
fact  that  two  siu^aces  which  have  been  "  formed,"  when  separated 
have  to  be  "  ^e-fo^mec^  "  again  the  same  as  the  first  time.  This 
shows  that  there  is  no  chemical  formation,  and  that  this  forming  is 
(evidently  a  point  phenomenon.  A  surface  onco  "  formed  "  will  hold 
constant  as  a  rectifier  as  long  as  it  is  undisturbed.  With  the  carbon 
surfaces  the  same  conclusions  are  drawn. 

In  part  of  the  experimental  work  an  effect  was  noticed  which 
started  a  long  search  for  a  time  element  In  the  rectifying  action. 
This  effect  was  the  fact  that  a  rectifier  which  would  give  comjilote 
rectification  with  an  alternating  E.M.F.,  would  allow,  with  equiva- 
lent value  of  direct  E.M.F..  as  much  as  15  to  20  percent,  of  the 
current  ti>  pass  in  flu-  high  resisting  direelion.  Fig.  4  shows  current 
K.iM.F.  curved  with  the  direct  current.  The  contact  used  gave 
complete  rectification  with  alternating  E.AI.F.  at  5-0  volts.  'V\w 
u|)per  curve  gives  the  current  when  the  voltage  was  applied  from 
silicon  to  carbon,  the  lower  curve,  the  correspondmg  current  when 
the  voltage  was  applied  in  the  reverse  direction.  These  results 
could  be  re|)eated  time  after  time. 

That  i)rossur^  is  closely  related  to  the  rectifying  property  has  been 
pointed  out  by  almost  every  ixpcrimenter,  but  I  believe  not  one  has 
shown  the  exact  relation.  The  following  readings  are  characteristic 
of  many  taken.  They  show  the  effect  of  pressure,  not  only  upon 
reel  ifieat  ion  but  also  uiion  the  potential  droj). 
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Conditions. — (1)  Same  voltage  throughout  experiment  (5-0  volts  alter- 
nating current  applied) ;  (2)  same  contact  area  (3-44  cm.-). 

Volts  P.D.  contact.        Estim.  rectification  ratio.        Forces  in  grams. 


4-25 
.3-85 
3-70 
3  6.5 
3-60 
3r).-> 
■AM 
3-40 
315 
300 
2-80 
2-25 


200  :  1 


500  :  1 

400  :  1 

400  :  1 

375  :  1 

350  :  1 

325  :  1 

300  :  1 

2.50  :  1 

200  :  1 

100  :  1 

50  :  1 


Of  the  many  investigators  who  have  used  the  oscillograph  in  study- 
ing the  peculiarities  of  contact  rectification  we  believe  none  have 
reported  the  fact  before  mentioned — that  a  rectifier  giving  complete 
rectification  will  allow,  with  direct  E.M.F.,  some  current  to  pass  in 
the  high  resisting  direction.  It  was  thought  that  by  the  sudden 
application  of  direct  E.ISI.F.  in  the  high-re.sisting  direction  a  building 
up  process,  if  present,  would  be  detected  by  a  lag  in  the  current 
curve,  but  experiment  failed  to  reveal  this.  Alternating  current 
was  now  resorted  to  as  offering  an  explanation  of  the  time  element 
in  the  rectifjong  action.  Oscillographs  were  taken  of  a  60-cycle 
current  beginning  with  the  instant  of  application  to  the  rectifier. 
Within  the  12  in.  of  film  which  revolved  on  the  drum  at  a  speed  of 
600  revs,  per  min.,  a  reducing  of  the  current  curve  in  the  high- 
resisting  direction  was  noticeable.  Other  curves  clearly  show  a 
building-up  etfect  wliich  almost  completely  cuts  off  current  in  one 
direction.  To  get  a  complete  record  of  this  process  as  well  as  the  time 
element  would  require  a  record  6  ft  to  10  ft.  long,  perhaps  more. 


Tig.  4. 


travelling  at  a  speed  of  (iOO  ft.  per  minute,  which  was  not  available. 
Lower  frequencies  were  investigated  as  to  the  effect  they  might  have 
on  this  action. 

Conclusions. — The  most  popular  explanation  of  contact  rectifica- 
tion is  that  electrons  are  given  up  more  easily  by  some  solids  than 
others,  and  that  the  rectification  ratio  is  of  the  same  order  as  tlie 
ratio  of  emission  of  electrons  at  the  contact  of  dissimilar  solids.  If 
the  "  forming  theory,"  given  in  this  Paper,  is  correct,  the  theory  of 
the  passage  of  electrons  is  still  intact.  It  .seems  that,  if  the  frequency 
should  be  increastrd  many  times  we  might  get  a  larger  amount  of 
current  in  the  high-resisting  direction,  for  the  first  few  cycles.  The 
writer  intends  to  fry  this  at  a  later  date.  Also  the  "forming 
action  "  will  require  not  a  little  study  in  its  details  to  understand 
more  accurately  what  hapjicns.    . 


THE  COST  AND  EFFICIENCY  OF  TRANSFORMERS. 

«Y  W.  E.   JJURNANU. 

Summary. — The  author  deals  first  with  the  cost  of  obtaining  cflicicncy 
when  the  size  of  a  transformer  is  varied.  Curves  are  given  to  facilitate 
i<ufh  oalciilationu.  The  author  also  describes  an  efficiency  calculator  by 
which  cflicicncy  curves  can  bo  drawn  mechanically  for  given  iron  and 
copper  loHoc.s.  

The  Dependence  op  Efficiency  on  Cost. 
As  [n  well  known,  a  .single-phase  transformer  i.s  a  unit  coii- 
siHtin^  of  an  interlinked  magnetic  and  electric  conducting 
circuit.  For  more  than  one  pha.se  two  or  more  of  these  units 
arc  rerjiiired,  though  ))artH  of  the  magru'tic  circuit  may  he 
rornnion  to  more  tium  one  phase.  Much  has  been  written  as 
to  (III-,  i-fbfii-niy  and  otherwise  of  various  ariangemcuts,  but  the 


essentials  may  be  summed  up  by  saying  "  The  highest  effi- 
ciency is  obtained  by  the  arrangement  that  gives  the  maximum 
product  of  magnetic  circuit  cross-section  by  electric  circuit 
cross-section,  with  minimum  length,"  as  the  output  for  a  given 
density  is  proportional  to  the  product  of  the  two  cross-sections, 
whilst  the  losses  are  proportional  to  this  multiplied  by  the 
length  of  the  respective  circuits. 

It  is  generally  stated  that  this  maximum  efficiency  is  given 
by  the  plain  Faraday  ring  with  circular  cross-section  of  the 
iron  ring,  the  electric  circuit  being  imiformly  wound  round  this 
and  filUng  the  ring  ;  but  this  is  not  quite  correct  geomet- 
rically, and,  in  fact,  a  still  more  efficient  arrangement  is  a 
ring  of  approximately  semicircidar  cross-section  with  well 
rounded  corners,  and  the  other  circuit  completely  filling  this 
circuit  and  dividing  uniformly  round  the  outside  of  the  ring, 
the  finished  appearance  closely  resembling  an  apple  sunk  in 
more  than  usual  at  the  two  ends  and  being  rather  large  in 
diameter  in  proportion  to  the  length. 

Neither,  of  course,  is  a  commercial  arrangement,  being 
difficult  to  wind  and  insulate  and  w-asteful  of  materials,  so  that 
a  more  rectangular  arrangement  is  adoptetl.  which,  whilst  less 
efficient  for  a  given  amount  of  used  material,  may  still  give  a 
higher  efficiency  for  a  given  cost. 

The  wasted  energy  has  also  to  be  got  rid  of,  causing  fiu'ther 
modifications,  and  labour  has  to  be  minimised,  and  designs 
kept  to  shapes  that  the  readily  available  insulating  material 
can  be  efficiently  used  on,  so  that  the  fuial  design  may  be 
greatly  modified  by  these  factors  from  that  which  might  be 
evolved  as  a  matter  of  geometry  only. 

Whilst  the  geometrical  efficient  distribution  of  metal  appears 
to  have  been  neglected  in  a  number  of  designs,  the  tendency 
is  still  in  that  direction,  even  though  this  results  simply  from 
trial  and  error  ;  it  simply  means  that  the  final  result  is  attained 
l)y  a  slow  and  expensi\'e  process  which  might  be  very  much 
shortened  by  a  study  of  the  geometry  of  the  matter.  The 
evolution  may  be  traced  in  the  more  squat  proportions  that 
are  obtained  in  modern  designs  as  compared  with  many  of  the 
old  designs,  which  were  often  unduly  elongated  in  either  the 
magnetic  or  electrical  circuits  constituting  the  elemets  of  the 
transformer.  As  a  result  of  the  present  state  of  transformer 
design,  whether  arrived  at  from  first  principles  or  by  more  or 
less  haphazard  evolution,  it  is  quite  certain  that  no  new  design 
would  stand  much  chance  without  being  designed  at  first  on 
faiiiy  geometrical  lines  put  into  mechanical  and  commercial 
form. 

Whatever  form  may  be  evolved  as  the  result  of  these  con- 
siderations, there  still  remain  certain  relations  connecting 
rating,  efficiency  and  cost  which  hold  for  a  line  of  transformer,-; 
of  any  one  form. 

Taking,  say,  a  "5  kw.  transformer  and  tloubling  the  vtiltage 
and  also  the  current  passed  through  the  coils,  the  output  now 
will  be  quadrupled,  the  copper  losses  also  quadrupled  (the 
same  percentage  as  before)  and  the  iron  losses  ratlu-r  under 
four  times  their  former  value. 

On  the  above  lines  of  reasoning  it  has  oft(^n  been  stated  that 
to  make,  say,  a  5  kw.  of  equal  elliciency  to,  say,  a  •'JO  l<w.  of 
nornuil  rating  would  cost  as  nuu'h  and  require  the  sam?  weight 
of  malerial  as  the  50  kw.  transformer.  This,  however,  is  on 
the  assumption  that  the  space  factor  remains  constant,  that  the 
iron  loss  is  proportional  to  the  square  of  the  density,  the  copper 
lo.s.ses  also  varying  as  the  square  of  the  density.  The  last  is,  of 
course,  correct,  and  it  is  e(jually  well  known  that  the  two 
former  are  only  approximate  ;  but  1  do  not  think  it  is  realised 
how  far  actual  departure  from  the  assumpliims  atTect  the 
results  obtained. 

Curve  A,  Fig.  1,  shows  the  total  loss  in  slallny  iron  with,  lor 
comparison,  curve  B  showing  the  loss  if  this  vaiied  directly  as 
the  density,  and  curve  C  the  assuuu-d  s(|uai'e  law.  It  will  be 
seen  that  the  actual  lo.ss  curve  is  not  very  far  from  being  half 
way  between  the  two  comparison  curves,  l)eiug  rather  nearer 
the  square,  the  total  lo.s.ses  varying,  in  fact,  about  as  the  l-7th 
power  of  the  inducticm.  The  extent  t()  which  the  actuaHoss 
curve  departs  from  the  midway  position  between  the  direct 
and  "  square  "  rate  is  easily  made  up  by  the  poorer  space 
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factor  that  would  obviously  obtain  with  the  5  kw.  made  to  the 
50  kw.  dimensions^ — i.e.,  for  the  assumed  copper  loss — owing 
to  the  lower  space  factor  with  the  lower  rating  of  the  trans- 
former. The  required  increase  in  the  number  of  turns  could 
not  be  accommodated,  so  that  the  induction  could  not  be  re- 
duced at  the  assumed  rate.  The  result  is  that  as  the  density  is 
simultaneously  reduced  in  the  iron  and  copper,  the  iron  loss  is 
decreased  at  not  very  much  more  than  half  the  assumed  rate, 
and  thus  the  total  losses,  if  the  reduction  in  space-factor  is 
taken  into  account,  is  certainly  not  over  three-fourths  that 
assumed  with  originally  equal  iron  and  copper  losses. 

The  net  result  from  this  is  that,  instead  of  a  5  kw.  trans- 
former made  wp  as  large  as  a  normal  50  kw.  being  equal  to  that 
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Fig.  1. — Comparative  Corves. 

50  kw.  in  efficiency,  it  would  be  lower  to  such  a  degree  that 
even  if  made  as  large  as  a  100  kw.  it  would  still  be  of  lower 
efficiency  than  the  normal  50  kw.  If,  therefore,  a  price  list 
were  arranged  for  a  line  of  transformers  on  the  basis  of  one 
given  efficiency,  the  prices  (neglecting  irregularities  due  to 
cooling  arrangements)  would  rise  regularly  and  rapidly  as  the 
rating  decreased.  On  the  other  hand,  with  a  list  based  on  a 
given  temperature  rise,  the  working  density  would  be  increased 
as  the  size  became  smaller,  and  decreased  as  the  size  became 
larger,  the  result  being  a  very  low  efficiency  in  the  small  sizes, 
and  a  price  list,  through  quite  a  wide  range,  at  substantially  a 
fixed  price  per  kilowatt. 

Without  following  blindly,  therefore,  tlu;  old  fashioned 
method  of  basing  a  list  on  a  given  magnetic  and  current  density, 
this  still  remains  the  most  rational  starting  ptiint,  provided  the 
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Fio.  2. — Loss  Coefficients. 

requisite  variati(ms  are  made  for  different  voltages,  cooling 
arrangements,  &c.  This  gives  an  intermediate  value,  the  cost 
using  as  the  size  is  increased  at  a  lower  rate  than  the  rated 
capacity,  and  the  I'llicicncy  decreasing  slowly  with  the  decreas- 
ing capacity. 

i-imitations  are  lucl  im  the  low  side  by  low  efficiency  and 
bad  regulation,  and  on  the  large  sizes  by  heating,  involving 
additional  c(/oling  arrangements  that  upset  the  even  curve 
connecting  co,st  with  size.  This  follows,  is  tlu;  capacity  on 
this  basis  varies  as  the  fourth  power  of  the  linear  dimensions, 


whilst  the  cooling  surface  varies  as  the  square.  The  weight  of 
active  material  and  therefore  the  loss  (and  also  closely  the  cost) 
varies  as  the  cube.  Thus  the  los-ses  in  a  given  line  of  trans- 
formers on  this  basis  increase  at  a  lower  rate  than  the  capacity 
— as  the  cube  of  the  fourth  root.  Dividing  this  by  the  capacity 
gives  the  loss  per  kilowatt  with  the  various  sizes,  and  a  figure 
proportional  to  this  rate  of  loss  may  be  called  the  loss  coeffi- 
cient. This  is  shown  in  Fig.  2.  The  figures  on  the  left,  of 
course,  require  to  be  multiplied  by  a  constant  dependent  on  the 
particular  design  of  transformer  to  which  it  is  applied.  Aii 
approximate  average  figure  would  be  about  5  for  the  curve  A, 
and  50  for  the  total  watt  loss  curve  B,  for  50  y. 
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Fiii.  3. — Cost  Curve  50  -- 

As,  of  course,  other  efficiencies  are  required  than  those  based 
on  one  line  corresponding  to  a  given  density,  and,  as  before 
shown,  it  is  far  from  correct  to  assume  that  a  given  size  and 
weight  of  material  will  give  the  same  efficiency  on  any  rating 
witliin  the  limits  of  heating  and  magnetic  saturation,  the  writer 
constructed  for  a  firm  the  curves  reproduced  in  Figs.  3  and  4, 
as  a  ready  and  more  nearly  correct  means  of  connecting  cost 
with  efficiency  ;  they  are  called  the  "  cost  curve  "  and  "  kilo- 
watt curve  "  respectively. 

An  example  will  probably  best  illustrate,  the  u.s('  of  tlie.se 
curves.     Supposing  a  30  kw.  is  required  of,  .say,  'J7-83  per  cent. 
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Kihufatls. 
Fig.  4.  ~Kw.  Loss  Curve  (to  bk  added  to  cost  cuuve)  50  -\, 

efficiency  at  point  of  highest  efficiency.  This  gives  a  loss  of 
2-17,  which  is  to  be  made  up  of  the  sum  of  the  lo.s.ses  on  the 
kilowatt  curve  plus  the  lo.ss  on  the  cost  curve.  On  the  kilowatt 
curve  we  .see  corresponding  to  30  kw.  is  1-05,  leaving  a  balance 
(f  1-12,  and  locating  this  value  on  the  "cost  curve"  gives 
£13.  10s.  as  the  cost  of  metal  for  the  required  efficiency. 

If  only  £10  could  be  afToriled.  on  the  cost  curve  it  will  be 
.seen  that  the  loss  is  1-3,  the  kilowatt  loss  remaining  constant ; 
therefore,  reducing  the  cost  by  £3.  IDs.  increases  the  loss  by 
0-18  per  cent.     If,  on  the  other  hand,  £20  could  be  afforded, 
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the  loss  by  curve  3  is  0-99  per  cent.;  thus,  £6. 10s.  extra  increases 
the  efficiency  by  013  per  cent. 

The  figui-es  on  tlie  curves  represent  about  fair  average  present 
day  values.  They  will,  of  course,  vary  through  a  small  range 
^vith  difierent  types  of  transformers,  but  the  relative  values 
remain  the  same,  so  that  a  simple  coefficient  gives  the  correc- 
tion required  for  different  tj-pes.  The  originals  were  got  out 
over  11  years  ago,  before  the  commercial  advent  of  silicon  steel 
sheets,  and  the  "  loss  "  values  for  the  particular  type  of  trans- 
former with  which  they  were  used  were  25  per  cent,  higher  than 


amperes)  for  any  usual  power  factor.  This  might  leave  a  very 
slight  error  if  there  was  a  considerable  inductive  chop  in  the 
transformer,  but  too  small  to  be  apparent  imder  ordinary  con- 
ditions. 

Another  point  to  which  somewhat  undue  importance  is 
sometimes  attached  is  the  power  factor  on  no-load.  As  the 
important  point  is  to  keep  down  the  nu-load  amperes  to  a 
reasonable  value  it  would  be  much  better  to  state  that  the 
no-load  current  must  not  exceed  a  given  value.  I  have  known 
cases  where  on  account  of  the  no-load   power  factor  being 


Fig.  5. — Diagram  of  Efficiency  Calculatoe. 


those  now  shown,  and  the  "  cost "  figures  (Fig.  3)  also  25  per 
cent,  higher. 

A  fairly  common  requirement  in  transformer  specifications 
is  to  ask  for  the  efficiency  to  be  stated  at  unity  power  factor, 
and  at  sav,  0-75  power  factor,  but,  as  in  ordinary  commercial 
work  the  copper  losses  remain  substantially  constant  with  a 
given  current  whatever  the  power  factor,  the  iron  losses  like- 
wise being  constant  with  constant  voltage,  this  seems  super- 
fluous, as  the  losses  stated  as  a  percentage  of  the  watt  input 
simply  vary  as  the  power  factor  and  are  the  unity  power  factor 


specified  to  be  a  high  figure  it  has  been  necessary  to  replace 
some  of  the  high-grade  transformer  iron  by  a  few  stampings 
with  high  hysteresis  loss,  which  has  increased  the  no-load 
amperes,  but  increased  the  losses  at  a  greater  rate,  so  getting 
the  required  power  factor,  and  giving  corresponding  satisfac- 
tion, though  being  in  every  way  a  worse  transformer. 

An  Efficiency  Calcul.\tor. 
Having  occasion  some  years  ago  fnequently  to  work  out  sets 
of  transformer  efficiencies,  the  wi'iter  set  about  to  design  an 
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Fia.  6. — KrnciENuv  Calculator. 


values  divided  by  the  power  factor — i.e.,  the  watt  loss  at 
(>'75  i)owcr  factor  is  a  third  larger,  or  for  0'5  power  factor  would 
bo  double.  A  transformer,  of  course,  docs  not  necessarily 
tran.sforin  wiitts,  but  volts  and  am])ores,  lliese  varying  in 
inverse  ratio  luinus  the  losses.  This  Volt-ain])ei(!  ratio  is  really 
the  true  <lmra<-teri.Htic  of  1  lie  transformer,  being  suhstantially 
constant  on  ordinary  commercial  work  for  a  given  load  (in 


apparatus  to  do  this  work  automatically,  e.\cei)t  for  the  settii'g 
of  two  scales  corresponding  to  the  ircii  and  copper  losses 
respectivelv,  with  the  result  that  the  followin-  mechanism  was 
evolved.  This  shows  all  efficiencies  as  a  fianir  is  moved  along, 
and,  if  desired.^it  draws  the  efficiency  curve  un  suitably  divided 
paper.  The  us*e  of  the  device  is  not  confined  U,  transformer  or 
electrical  work. 
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On  comparing  a  number  of  curves  of  transformer  efficiencies 
it  will  be  noticed  that  these  all  have  a  certain  likeness,  this  being 
strongly  suggestive  of  a  family  of  hyperb'ilas.  Drawing  a  rect- 
an<fular  hyperbola  along  any  one  of  tlnse,  however,  it  will  be 
foimd  that  the  efficiency  curve  drops  below  the  hyperbola  at  the 
liigher  loads,  but  does  not  corre  spond  to  a  merely  inclined  hyper- 
bola, being  nearly  co-incident  on  the  lower  values,  falling  away 
on  the  higher  part  of  the  curve.  Separating  out  the  respective 
copper  and  iron  losses  on  the  efficiency  curve  it  will  be  foimd 
that  the  iron  loss  gives  a  true  hyperbola,  whilst  the  copper  loss 
is  an  incUned  straight  line.  The  addition  of  the  two  curves  gives 
the  incUned  and  unsymmetrical  shape  of  the  full  efficiency 
curve.     On  these  lines,  therefore,  a  mechanism  was  possible  if  it 
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Fig.  7. — Efficiescy  Cukve  drawn  by  JIachi.ve, 

could  be  arranged  to  give  a  resultant  motion  to  a  point  com- 
bining this  hyperbola  and  inclined  straight  line,  the  value  of 
each  being  readily  adjustable. 

To  design  the  straight  line  part  of  the  arrangement  presented 
no  difficulty,  but  considerable  study  was  needed  to  get  an 
aiTangement  to  move  through  a  true  hyperbola  and  then 
superimpose  on  this  the  incline  corresponding  tc  the  cojiper 
loss. 

The  diagram  (Fig.  5)  will  help  to  make  clear  the 
arrangement  finally  de^^sed.  The  part  A  is  a  plain  T-frame 
free  to  move  vertically,  but  not  sideways.  Part  B  is  a  simple 
sjj-stem  of  linkages  as  shown  ;  and  part  C  is  connected  to  B  for 
the    purpose    of    controlling    the    vertical    mcvenient.     The 


rough  model  constructed  by  the  writer  is  shown  in  Fig.  6  (note 
that  most  of  the  regular  markings  on  the  steel  rules  of  which 
this  is  chiefly  constructed  have  no  significa.nce).  .  The  chief 
points  in  the  constniction  of  the  device  relates  to  part  B,  the 
essentials  being  that  parts  1  to  3  should  correspond  tn  the 
distance  allotted  for  no-load  to  full-load.     Further, 


2  must  coincicie 


with  1  at  full-load. 
,,     .S  at  no-load. 


4  to  7  should  also  correspond  to  the  distance  allotted  from  no- 
load  to  ftiU-load.     Part  A  must  be  truly  right-angled  and  free 
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Fig.  8. — Hypobolio  Cckves  drawn  by  Machine  illustrated  in  Fio.  (3. 

to  move  vertically  without  looseness.  The  whole  being 
assembled,  the  manipulation  is  as  follows  :  (a)  Set  and  clamp 
index  on  scale  SD  at  per  cent,  of  full-load  copper  lo.ss.  (6)  Set 
scale  SC  to  per  cent,  of  no-load  loss  ('.2,,  the  iron  loss  expressed 
as  a  percentage  of  full  load). 
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Fia.  9.— Calculator  fou  Steam  Calculations. 


system  of  linkages,  B,  gives  the  desired  hyperbolic  motion  to 
'  lie  pointer  6,  as  the  frame  is  moved  sideways  ;  part  C  gives  the 
veitical  movement  eon-esponding  as  the  copper  Ions.  Part  A  keeps 
fraiu''  B  truly  parallel,  whilst  permitlirg  lln;  neces.sary  verlical 
and  liorizo;ital  combined  movement.  Tiicse  sevci'al  parts  are  all 
moimted  on  a  frame  or  board,  D,  with  a  suitably  divided  scale 
as  shown  at  SA,  and  it  is  on  this  scale  that  the  combined 
results  are  shown,  the  separated  results  being  sli<j\vn  on  the 
separate  scales  described  below.     The  whole  assembled  in  a 


Then  6  indicates  efficiency  at  any  load  as  frame  B  is  moved 
along  to  any  load.  The  pointer  6  being  in  the  form  of  a  pen; 
will  draw  the  efficiency  curve  on  suitably  marked  paper  held 
by  clip  E.  Also,  as  frame  B  is  moved,  in  each  position  scale  SK 
shows  iron  loss  at  each  load,  as  per  cent,  of  the  load  ;  scale  SB 
shows  the  corresponding  copper  loss.  The  following  relations 
also  hold  : — 

Knowing  the  efficiency  at  any  load  and  the  no-load  loss 
as  a  percentage  of  full-load,  set  scale  SC  to  that  figure  and  the 
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pointer  to  the  efficiency.     SD  will  then  show  the  full-load 
copper  loss. 

Knowing  the  efficiency  and  copper  loss,  set  pointer  SD 
to  these  values.     Scale  C  then  shows  the  iron  loss. 

It  will  be  noted  that  scales  SC  and  SD  always  indicate  the 
full-load  values,  only  one  of  which,  and  the  efficiency,  need  be 
known  at  any  load. 

The  accuracy  obtained  is  dependent  on  the  mechanical 
accuracy  of  the  mechanism,  and  the  degree  of  closeness  ^vith 
which  the  pointers  are  set.  The  model  made  by  the  writer  is 
only  rough,  made  chiefly  of  common  steel  rules,  which  were 
used  as  the  most  readily  obtained  straight  edges,  the  workman- 
ship being  not  up  to  ordinary  instrument  work,  but  the  results 
on  this  are  reliable  to,  say,  one-fourth  of  1  per  cent,  which  is 
near  enough  for  commercial  work.  Fig.  7  shows  an  efficiencv 
curve  drawn  by  the  machine. 

The  fact  that  the  pointer  6  describes  a  true  hyperbola 
renders  this  device  useful  for  a  number  of  purposes  besides 
transformer  calculations.     Some  of  these  are  described  below. 

The  standard  comparison  curve  for  the  steam  engine  indi- 
cator diagram  is  the  hyperbola  which  involves  considerable 
work  to  construct  on  the  diagram.  If,  however,  the  indicator 
diagram  is  placed  on  the  scale  SA,  so  that  the  line  of  zero 
pressure  is  coincident  with  the  line  a—b,  the  clearance  line 
being  on  a—c,  and  the  pointer  6  brought  to  any  part  of  the 
expansion  curve,  the  clamp  7  on  SC  then  being  tightened,  the 
pointer  will  describe  the  required  hyperbolic  cm-ve  as  the  fiame 
B  is  moved  about.  This  applies  without  correction,  whatever 
scale  the  diagram  may  have.  This  curve  is  a  most  valuable 
gauge  to  compare  with  the  actual  diagram  curve,  the  varia- 
tions giving  much  information  as  to  leakage  of  steam,  con- 
densation, eSectiveness  of  steam  jacket,  &c.  Where  the 
conditions  are  known  to  be  such  that  hyperbolic  expansion  is 
assured  and  the  clearance  is  not  known,  tliis  can  be  foimd  b)- 
placing  a  series  of  curves  as  drawn  by  this  machine  on  trans- 
parent paper  (Fig.  8)  on  the  diagram  (keeping  the  line  a  —  b  over 
the  zero  line  of  the  diagram),  moving  this  transparent  paper 
till  the  nearerst  hyjjerbola  is  parallel  with  the  expansion  curve  ; 
this  line  a—c  then  shows  clearance  line.  Where,  as  in  some 
jacketed  engines,  the  expansion  cm-ve  falls  below  the  hyper- 
bola, the  part  of  machine  C  gives  a  most  convenient  means  of 
giving  a  definite  obliqueness  to  the  hyperbola,  enabling  one 
readily  to  reproduce  indefinitely  almost  any  possible  expansion 
curve. 

The  system  of  linkages  B  forms  a  compound  slide  rule,  and 
connects  together  the  components  of  a  simple  proportion 
{axb=x),  the  three  scales  all  having  equal  divisions.  With  a 
logarithmic  scale,  on  scale  SC,  this  links  together  the  elements 
in  the  form  {axb)^=x.  The  latter  are,  of  course,  readily 
obtained  by  the  ordinary  slide  rule,  which  for  general  calcula- 
tions is  more  convenient  than  the  one  now  described.  For 
special  calculations,  however,  this  device  may  be  the  more 
convenient  in  a  number  of  cases,  the  advantages  being  that 
for  multiplication  or  division  the  scales  are  eutir..-ly  separate 
and  also  evenly  divided,  leading  to  a  much  reduced  liability  of 
error  ;  also  the  scales  may  be  marked  in  different  units.  The 
scales  being  in  equal  divisions  instead  of  the  logarithmic 
divisions  of  the  ordinary  slide  rule  suggests  its  u.se  for  various 
mechanical  computations,  but  this  is  outside  the  scope  of  this 
article  (the  device  is  not  patented  or  manufactured  commer- 
cially, so  can  be  used  by  anyone  desirous  of  .so  doing). 

As  examples,  Fig.  9  shows  the  arrangement  for  a  steam 
engineer.  It  will  be  noticed  that  scale  SC  has  four  sets  of 
divisions;  a, maybe  the  simple  product  of  scale  SE  (or  x)  x 
scale  y  (for  proportion,  nxultiplication  or  division) ;  b  is  the  same 
X-  ;  cm  b-7-l2,  and  (/  is  a  logarithmic  scale  Ciiiiliiated  in,  say, 
lb.  per  square  inch,  for  centrifugal  force.  With  this  arrange- 
ment, the  pointer  6,  which  can  carry  a  pencil,  draws  hyperbolic 
curves  for  expansion  diagrams. 

As  a  calculator,  with  suitably  marked  scales,  it  could  be 
|'«cd,  for  bistance,  as  follows  :  Set  P,  the  index  to  which  pointer 
C  Lh  attached,  to  any  size  pulley  and  R,  to  revs,  per  min.  and 
clamp  K.  Then  if  P  is  moved  to  any  other  size  pulley,  K  shows 
the  speed  that  it  would  run  if  driven  off  the  first,  or  if  R  is 


moved  to  any  other  speed  P  shows   the  pulley  required  for 
this. 

Also  with  this  arrangement,  index  P  being  set  to  diameter 
and  index  R  to  revolutions,  index  K  shows  on  b,  the  feet  per 
minute  peripheral  speed  if  SE  (scale  for  P)  is  in  inches,  or  on  c 
the  peripheral  speed  if  SE  is  in  feet,  and  on  d  the  tension  per 
square  inch  due  to  centrifugal  force.  The  scales  at  SC  being 
arranged  in  this  manner  also  serve  as  a  convenient  table,  the 
diameter  of  any  pulley  or  flywheel  on  a,  being  opposite  its 
circumference  on  b  and  the  centrifugal  tension  corresponding 
to  any  speed  in  feet  per  minute  on  c  being  shown  on  d. 


TELEPHONE  ENGINEERING  ECONOMICS.* 

BY    HARVEY    A.    >-.MITH. 

Stimiiiriri/. — The  author  considers  the  problems  involved  in  the  lay-out 
of  a  telephone  area.  The  methods  employed  in  taking  into  account  the 
future  development  of  the  area,  of  determining  the  most  economical 
situation  of  the  exchange,  of  the  provision  of  new  exchanges,  extension  or 
rebuilding  of  old  ones,  of  the  alteration  of  the  boundaries  of  an  exchange 
area,  are  all  clearly  explained  with  the  aid  of  diagrams  illustrating  an 
assumed  area. 


The  maintenance  of  an  existing  teleplione  system  oflfers  con- 
siderable scope  for  the  practical  application  of  economic  principles. 
The  natural  growth  in  subscribers  involves  the  pro\-ision  of  new 
exchanges,  new  cable  plant  and  new  telephonic  equipment.  If  it 
were  practicable  to  instal  each  year  the  precise  amoimt  of  plant 
necessary  for  the  growth  of  subscribers  in  that  particular  year  the 
problems  proposed  to  be  discussed  in  the  following  notes  would 
become  very  much  araphfied.  We  know,  however,  that  the  principle 
of  providing  telephonic  plant  to  meet  the  requirements  several  years 
ahead  is  a  well-established  one.  Site  and  building  capacity  is 
usually  provided  on  a  20  year  basis,  ducts  and  pipes  on  a  15  year 
basis,  and  cables  on  an  eight  year  basis.  Bearing  in  raind  the  fact 
that  duct  and  cable  plant  alone  may  represent  as  much  as  70  per  cent. 
of  the  entire  capital  expenditure  of  a  telephone  system,  it  is  obviously 
of  importance  that  this  plant  should  be  prorided  in  an  economical 
manner.  The  greater  the  number  of  exchanges  in  a  given  area  the 
shorter  will  be  the  length  of  subscribers'  line.  The  shorter  the  line 
the  lower  the  cost  of  the  cable  plant,  and  the  jiroblem  of  determining 
the  economical  permissible  ratio  between  line  plant  cost  and  the 
whole  cost  of  the  system  is  one  which  must  be  faced  if  the  system  is 
to  be  maintained  m  an  economical  manner. 

Kig.  1  illustrates  a  typical  telephone  area  comprising  eight  ex- 
changes. Assuming  there  is  spare  accommodation  in  the  existing 
exchange  buildings,  it  is,  of  cour.se,  possible  to  continue  such  a  system 
for  a  considerable  period  by  merely  jiro^-iding  additional  line  and 
exchange  equipment.  The  following  jioints  have  to  be  considered  : 
Will  the  existing  exchanges  meet  telei)honic  dcvelojiment  for  a  |)erioil 
of  15-20  years  ?  Are  the  exchange  buildings  in  their  most  econo- 
mical position  having  regard  to  the  areas  served  by  them  ?  And  is 
there  any  portion  of  the  present  exchange  areas  of  such  a  nature 
as  to  justify  the  opening  of  a  separate  exchange  to  serve  it  ?  It  is 
obvious  that  proper  consideration  of  these  points  cannot  be  given 
without  having  definite  knowledge  of  the  telephonic  development 
in  the  area  concerned.  A  development  study  of  the  area,  if  not 
already  made,  must  first  be  imdertaken.  The  importance  of  t  his  study 
cannot  be  overrated.  It  forms  the  basis  of  the  entire  design  of  the 
telephone  system.  The  method  of  earrj'ing  out  the  develo|)ment 
survey  at  present  adopted  by  the  Department  provides  for  the 
figures  for  the  periods  concerned  being  given  for  the  various  road 
frontages  divided  into  suitable  blocks  or  distributing  areas.  This, 
while  being  the  most  suitable  method  in  coimection  with  the  pro- 
vision of  cable  plant,  does  not  lend  itself  conveniently  to  the  study 
of  exchange  area  lay-outs,  and  it  is  necessary  to  summarise  the 
figures  for  the  various  blocks  of  territory  into  a  more  easily  haiuUed 
form.  A  very  convenient  way  is  illustrated  in  I'ig.  2.  A  nuip  of 
the  territory  propo.scd  to  be  studied  is  divided  into  small  squares, 
the  size  depending  upon  the  telciilionic  density  ;  Init  }  sq.  mile  areas 
will  bo  found  a  suitable  size.  A  skeleton  jilan  on  tracing  linen  is 
then  prepared  showmg  these  squares  together  with  the  existing 
exchanges  and  their  areas.  The  summarised  deviloiiment  figures 
are  then  filled  in  for  each  square  in  the  maiuier  sliowa,  existing  lines 
in  the  toj)  left-hand  corner,  the  eight  years'  lon-c  ast  in  the  bottont 
riglit-hand  corner,  and  the  15  year  or  ultimate  peiio  1  forecast  in  I'le 
centre.     This  tracing  can  be  considered  as  the  fundamental  plan, 
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for  on  it  can  be  superimposed  skeleton  tracings  representing  all  the 
various  alternatives  for  rearranging  the  existing  exchange  areas. 

The  development  study  can  then  be  considered  in  relation  to  the 
present  lay-out  of  exchange  areas.  Fig.  3  shows  a  convenient  way 
of  doing  this.  This  takes  the  form  of  a  skeleton  tracing  which  fits 
over  the  fimdamental  plan.  Against  each  exchange  is  shown  the 
maximum  number  of  subscribers'  lines  the  exchange  building  or  site' 
can  accommodate,  while  the  total  lines  for  the  present  eight  and 
15  year  periods  are  shown  in  the  centre  of  each  exchange  area.     The 


■  -  Telephone  Area  Boundary. 
■ "  Exchange     •• 

-  Exchange. 

-  Central  Exchange. 
=  Trur\k  J"  Connection. 

Fig.  1. — A  Typical  Lay-out  of  Exchange  Areas. 
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telephonic  centre  of  each  exchange  area  (the  method  of  calculating 
which  will  be  described  presently)  is  marked  on  the  plan  by  means 
of  a  cross. 

It  will  be  seen,  therefore,  that  a  general  idea  cannot  be  formed 
of  the  suitabUity  of  the  jjresent  lay-out,  more  especially  with  regard 
to  the  question  of  exchange  accommodation  and  economical  location 
of  exchanges.  Li  the  particular  example  illustrated  it  will  be 
noticed  that  there  Is  considerable  need  for  further  investigation. 
Exchange  A,  although  providing adecjuate  accommodation,  is  a  good 
distance  from  the  telephone  centre  of  its  area,  and  the  economy  of 
retaining  the  exchange  in  its  present  position  is  o])en  to  question. 
This  ])oint  will  be  dealt  with  later.  Exchanges 
B,  C,  D  and  E  are  satisfactory  as  regards  accom- 
modation and  location.  Exchange  F  is  badly 
out  of  centre  and  deficient  in  accommodation. 
There  are  two  alternatives  to  consider  in  this 
case — viz.,  to  replace  the  present  exchange  by  a 
new  one  of  greater  capacity,  or,  in  view  of  the 
extent  of  the  exchange  area,  to  divide  the  area 
and  provide  a  separate  exchange.  This  point 
will  also  be  dealt  with  later  when  discussing  new 
exchange  economic  calculations.  Exchanges  G 
and  H  are  both  out  of  centre,  but  the  remedy 
here  is  obviously  to  alter  the  exchange  aiea 
boundarj',  thus  transferring  territory  from  H  to 
G.  The  effect  of  this  will  tend  to  bring  the  tele- 
phone centres  towards  the  respective  exchanges. 
Moreover,  an  examination  of  the  accommodation 
figure  for  G  anrl  H  exchanges  shows  t  liat  such  an 
alteration  of  boundaries  is  desirable  from  that 
point  of  view  alone.  In  dealing  with  alterations 
of  boundaries,  t  here  are  other  considerations,  how- 
ever, which  will  be  discussed  at  length  in  due 
course. 

Telephone  C'entres. — Before  leaving  Fig.  3  it 
will  be  desirable  to  discuss  the  meaning  of  (lie 
term  "  telephone  centre  "  and  its  effect  on  lino 
plant  economies.  To  enable  the  cost  to  bo  at  the  lowest  possible 
it  is  necessary  that  the  telephone  exchange  should  be  located 
at  a  point  whore  all  lines  can  converge  with  the  SDiallest 
aggregate  mileage  of  wire.  This  point  is  known  as  the  telephone 
centre,  and  the  method  of  determining  its  position  can,  perhaps,  best 
be  illustratcti  by  taking  ono  of  the  exchange  areas  sho«'n  on  Fig.  3 
and  going  step  by  stoii  through  the  process  of  tindiuL'  its  centre. 
First,  it  is  accessary  to  calculate  the  '"  theoretical  '  (rntic  (hat  is, 
the  telej>hoiie  centre  of  the  area  a.ssuming  all  lines    in-  conneclcd 


radially  to  the  exchange,  and  ignoring  the  actual  routes  the  cu-cuits 
must  take  from  a  practical  pomt  of  ^-iew.  Fig.  4  shows  how  this 
theoretical  centre  is  calculated,  and  is  self-explanatory.  The  next 
step  is  to  place  a  sheet  of  tracmg  paper  over  a  map  of  the  area  and 
mark  in  the  various  maui  thorouglifares.  The  development  figiu-es 
are  then  marked  on  to  each  section,  these  thoroughfares  and  the  totals 
obtamed,  gradually  workhig  to  a  point  in  the  near  \-ichiity  of  the 
theoretical  centre.  Consideration  must  be  given  to  the  jmiction 
circuits.  Usually  the  bullv  of  these  circuits  leaves  the  exchange  in 
one  direction,  and  are,  weight  for  weight,  equal  to  at  least  twice  the 
equivalent  number  of  subscribers'  circuits.  The  true  centre  may  be 
determmed  from  these  totals,  takmg  into  accomit  the  jmiction  cir- 
cuits. It  will  be  gathered,  therefore,  that  the  true  telephone  centre 
may  differ  very  considerably  from  the  theoretical  one,  and  that 
some  importance  must  be  attached  to  the  routes  the  various  sub- 
scribers luies  wUl  take. 

New  E.rchange  Itive.stigalion.?. — Retummg  once  more  to  Fig.  3,  it 
will  be  interestmg  to  show  the  method  of  dealing  with  the  problem 
of  the  most  economical  servmg  of  exchange  area  F.  Here  it  will  be 
remembered  the  existing  exchange  is  inadequate  as  regards  accom- 
modation and  is  also  considerably  out  of  centre.  A  new  exchange 
capable  of  accommodating,  say,  3,000  hues  can  be  pro\'ided  in  the 
vicinity  of  the  telephone  centre,  or,  as  an  alternative,  the  present 
exchange  can  be  relieved  by  cutting  off  a  portion  of  the  area  and 
serving  this  by  a  separate  new  exchange.  No  safe  rule  can  be  laid  down 
for  the  most  economical  size  of  exchange  areas.  A  certam  amount 
of  detailed  calculation  is  inevitable  in  connection  with  each  case. 
The  chief  factors  bearmg  on  the  problem  are  the  telephonic  density 
and  superficial  extent  of  temtory  concerned  and  its  distance  from 
the  centre  of  the  telephone  system.  The  telephonic  density  and 
extent  of  area  «ill  determme  more  or  less  the  cost  of  connecting  up 
subscribers'  lines,  while  the  distance  from  the  centre  of  the  telephone 
system  will  determme  the  cost  of  the  jimction  circuits.  It  is  possible  to 
express  this  problem  mathematically,  but  it  will  be  more  convenient, 
for  the  purpose  of  these  notes,  to  deal  with  it  in  the  ordmary  way. 

The  opening  of  an  additional  exchange  m  the  area  F  will  allow  a 
smaller  site  and  building  to  be  pro%ided  for  tlie  new  exchange  than 
would  be  the  case  if  a  smgle  new  exchange  to  serve  the  entire  area 
were  mstalled.  It  will  also  avoid  the  scrappmg  and  rearrangement 
that  would  be  necessary  in  abandoning  the  present  exchange  pre- 
mises ;  and,  finally,  will  reduce  tlie  average  length  and  cost  of  sub- 
scribers' Imo.  It  would  appear,  therefore,  on  first  exammation,  that 
the  mstallmg  of  the  additional  exchange  will  be  an  economical  step 


Fio.  2.— SujrMARY  or  Developmemt 

Study. 


to  take;  but  there  is  another  side  to  the  question.  The  cost  of 
maintauiing  and  operating  two  exclianges  will  be  considerably  more 
than  one.  There  will  be  additional  lino  cost  in  providing  local 
junctions  between  the  two  exchanges,  and  there  will  also  be  a 
general  increase  m  junction  ciicuils  due  to  the  increased  number  of 
groups  of  junctions.  This  last  point  is  one  of  .some  importance. 
If  all  the  junctions  from  Exchange  I'  ran  to  a  central  exchange  in  a 
single  group,  the  maxinnim  clliciency  would  bo  obtained— that  i^ 
the  highest  possil,!,-  amn.nii  ,,f  tnillic  would  be  accommodated  at 
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f.ny  one  time.  This  is  because  the  entire  range  of  the  group  is 
available  to  the  operator  a^A  in  natural  accordance  with  the  law  of 
probabilities,  the  chance  of  a  junction  beirg  already  in  use  whe  \ 
required  is  reduced  to  a  minimum.  If,  however,  this  group  of 
junctions  is  spUt  into  two  it  wiU  be  found  that  more  circuits  are 
nece.ssaiy,  although  the  same  amount  of  junction  traffic  is  handled 
at  the  exchange. 

iluch  time  will  be  saved  in  connection  with  new  exchange  investi- 
gations if  fimdamental  data  is  obtairei  and  recorded  in  a  handy 
form  for  reference.  In  the  majority  of  investigations  it  is  necessary 
to  calculate  the  cost  of  exchange  premises,  exchange  equipment, 
exchange  operating,  and  subicrib^rs'  and  jimction  external  plant 
for  the  various  alternative  proposals,  and  it  would  be  an  extremely 
tedious  operation  to  estimate  these  in  detaiL  It  is  also  necessaiy  to 
remember  (hit  when  dealing  with  comparative  costs  approximations 
are  permissible  of  a  nature  which  would  not  be  attempted  in  the 
ordina.iy  way,  ard,  in  addition,  items  of  cost  which  a^e  practically 
common  to  the  various  a.ltemative  schemes  need  not  be  estimated 
at  ."11. 

The  chief  j5oint  to  be  bcrre  in  mind  is  that  alternative  methods 
•cf  serving  an  exchange  area  cannot  er.sily  be  compared  on  a,  capital 
cost  basis,  more  especially  when,  as  in  the  case  under  discussion,  the 
question  of  abandoning  existing  exchange  premises  is  involved. 
It  is  neccssaiy  to  consider  the  matter  from  an  annurd  cost  point  of 
view.  The  method  of  expressing  the  capited  costs  of  any  particubir 
class  of  plant  as  an  annual  charge  in  accordance  with  its  theoretical 
"  life  "  and  cost  of  maintena,r.ce  is,  perhaps,  so  well  known  that  it 
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Fig.  3. — Development  Suudy  .\rrLiED  to  Pkese.nt  Lay-out. 

n  ic  t  not  be  dealt  with  here.     It  will  be  as  well,  however,  to  say  just 

a  few  words  with  regard  to   "  deferred  "   costs.     In  the  case  of 

exchange  area  F  the  alternative  of  ab<-i,ndoning  the  present  cNidK'-ngo 

i  1  favour  of  a  new  one  of  greater  capacity  involves  un  irMtin.!  liiK-nci:  1 

1  Mi  duo  to  the  scrapping  of  the  plant.     Thi<  loss  has  to  be  ('X)ircsscd 

i  1  such  a  way  that  it  can  be  added  to  the  annual  charges  incurred  in 

tcr\irg  the  area  for  a  period  of  I.')  years  under  the  new  conditions. 

Tho^o  annual  charges,  in  turn,  are  not  constant  throughout  the  15 

year  period.     Switchboard  equipment,  for  example,  is  provided  by 

('cgrocs  VM  required,  usually  at  four  or  five  yearly  intervals  ;  operating 

charges,  although  incurred  regularly  each  year,  it  crease  in  amotmt 

in  proportion  to  the  increase  in  tiiiflie  hiirtdlod.     It  is  necessary, 

•';<■  '?orc,  to  consider  costs  incurred  initially,  annually  and  periocHoary. 

To  aryone  acquainted  with  elcmentaiy  accounting  piii ciples  it 

will  be  obvious  that  en  initial  expenditure  is,  ])Ound  for  pound,  more 

'  "  ■■'J  than  one  deferred  for  a  number  of  yoar.s.     It  would  not  bo 

I  lierefort!,  to  add  the  initial,  annual  and  poriodicrd  costs  of 

1110  and  compare  the  total  with  a  similar  cost  of  another 

i.i  c,  conBiderable  error  would  [irob'.bly  be  occasioned  by 

.     This  error  is  avoided  by  oxiinvwing  all  co.sts  on  a  jiresant 

i  ■  'which  can  eailly  be  done  with  the  aid  of  a  table).     The 

'    •ing  increaiing  anr.ual  cKargoj  such  as  switchboard 

is  slightly  diffore-it,  and  involves  the  use  of  a  special 

cc  with  tho  probloins  met  with  in  exchange 

d:'irii<i  Hooi    cor'.vircts  ore  of  the  absolute 

'    iiiiplifying  the  detnil  worl-,  so  much  of 


which  requires  to  be  undertaken  if  satisfactory  conclusions  are  to  be 
arrived  at.  It  would  be  almost  a  hopeless  matter,  for  example,  to 
attempt  the  preparation  of  estimates  for  the  various  alternatives  on 
the  Ur.es  of  the  usual  departmental  methods,  that  is,  pricing  out  the 
details  of  exchange  apparatus,  pipework  and  cabUng.  As  a  general 
rule,  if  the  differences  in  the  total  cost  of  the  various  alternatives  are 
small  in  comparison  to  the  totals,  a  final  choice  of  the  alternative  to 
be  adopted  should  be  made  by  weighing  up  those  advantages  and 
disadvantages  which  cannot  be  easily  expressed  in  monetaiy  terms. 
In  other  words,  the  question  of  policy  should  be  the  decidmg  factor 
rather  than  that  of  cost.  If,  on  the  other  hand,  the  difference  in  cost 
is  so  considerable  that  the  choice  is  governed  entirely  ty  it,  it  is  fairly 
ob\nous  that  any  slight  errors  likely  to  be  occasioned  in  using  approxi- 
mate methods  of  calculating  the  costs  will  not  materially  aft'ect  the 
result.  There  is,  therefore,  quite  a  considerable  scope,  in  exchange 
area  economic  problems,  for  the  use  of  average  or  standard  costs  in 
connection  with  the  main  items  requiring  to  be  priced. 

With  regard  to  sites  and  premises  costs,  as  these  vary  so  much  i  i 
accordance  with  their  geographical  situatior,  it  is  usual  to  estimate 
them  separately  for  each  alternative.  The  cable  plant  costs  are 
nearly  always  the  detenuining  factor.  There  are  two  approximate 
methods  of  obtuiniiig  those  costs.  The  first,  which  is  the  more 
accurate,  is  for  use  ^\  hen  dealing  with  a  comparatively  small  extent 
of  territory,  such  as  in  the  case  of  a  single  exchange  area  being 
divided  into  two  or  more  a^reas.  This  method  consists  of  a  detaUed 
estimate  of  the  requirements  for  each  section  of  route  concerned,  duo 
allowance  being  made  for  any  duct  and  cable  plant  that  may  bo 
existing.  The  cost  of  each  item  is  obtained  by  means  of  standar  1 
costs  of  Ime  plant.  The  alternative  method  of  obtaining  the  approxi- 
mate Une  plant  costs  is  to  calculate  the  aggregate  circuit  mileage  of 
line  and  ascertain  its  cost  by  applying  a  miit  cost    per  circuit  mQe. 
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Fig.  i. — Method  or  C'.m^culatisg  Location  of  Telephone  Centre. 

If,  for  example,  this  method  is  used  in  connection  with  the  problem 
of  exchange  area  F,  the  total  mileage  of  subscribers'  circuit  at  the 
15th  year  can  be  calculated  from  Fig.  2  by  scaling  the  distance  from 
the  centre  of  each  square  to  the  telepho.ie  centre  and  multiiilying 
each  distance  by  the  number  of  lines  in  that  square.  The  resulting 
figure  for  each  square  represents  the  total  radial  mileage  and  must  b3 
converted  to  route  mileage  before  the  cost  is  calculated.  The  author 
gives  graphs  illustrating  the  relation  between  radial  and  route  lengthy 
from  wiiich  it  is  a  simple  matter  to  convert  any  radial  length  to  its 
route  length.  This  method  of  calculating  line  costs  is  o  ily  justifie  I 
when  the  fir;t  method  decribel  is  too  lengthy  a  process,  such  :■  i 
when  dealing  with  territory  comprising  several  exchange  areas,  tho 
.solving  of  all  tf  wdiich  require  simultaieous  conndoration. 

In  Table  I.  is  illustrated  a  convenient  metho  I  of  summarising  th-^ 
corii|)iinitive  costs  of  the  two  alternative  methods  of  serving  the  a:\^'. 
v.  The  figures  given  on  the  smumarj'  sche  lule  arc  merely  assume  I 
ones  for  tho  jniriioso  of  illustration.  They  are,  however,  fairl;,' 
re[)resentative  of  the  figure;  likely  to  be  obtained  in  a  comparisoi 
typicrd  of  that  under  consideration,  and  are  interesting,  therefore, 
in  showing  what  items  have  most  bearing  on  the  result  of  the  com- 
parison, and  also  that  certain  items,  from  r.  dilfcie.'ee  in  cost  pol  t 
of  view,  CR,n  bo  troato  1  as  practically  negligible,  thus  saving  thi' 
trouble  of  calculating  them. 

HofoKi  leaving  tho  question  of  exchange  area  economics  it  will  b',>. 
interest iiig  to  examine  the  area  A  in  Fig.  3  and  to  discuss  tho  olfeo: 
of  \v\  exchange  being  so  much  out  of  centre  as  thii  o.ie  appears  to  b;\ 
Apart  from  it.'; loci/ioi,  there  is  no  objce;  i.i  abando  ling  the  cxchaig'j 
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Table  I, — Comparative  Cosb:     F  Exchange  Area. 
Comparison  of  Cost  of  /  '  A."'— Abandoning   present   Exchange  in  favour  of  new  3,000-line  Exchange. 
\"  B." — Retaining  present  Exchange  and  instaUing  an  additional  1,400-Une  Es 


ALTERN'AXn'E  A. 


ALTERNATn'E    B. 


Direct  Exchange  lines. 


Direct  Exchange  lines. 


Derelopment 
Data. 


Exist- 1     8 
ing.     years. 


15        20 
years,  years. 


F  Exchange  area. 


Exist-       8         15 
ing.     years,  years. 


2,520  3,200 


F'  Exchange  area !     445      885    1,441 

F=  Exchange  area 335      705    1,079 
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I equating   fac- 

Ult.    Xow.    Ult.  tor  coIumn= 

O..J.C.   valve. 

1-8      1-6 

0-8      0-8  Bottom    figure 

1-8       1-6  =I.J.C.  valve. 
0-8      0-8 


Comparison  of  Costs  over  15-year  Period. 


P.V.  of  total 

Annual  cost.    !  annual  cost 
lover  15  years. 


f  Capital  ^-^  ■   °^  *°**^ 

Date.    >     ^^^^      :    Annual  cost,    i  annual  cost 

over  15  years. 


P.V.   difference. 
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equipment  
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cable  plant 
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in  favour  of  a  new  one  more  centrally  situated,  that  is  to  say,  its 
equipment  we  will  assume  is  in  good  condition,  and,  as  will  be  seen 
from  the  diagram,  it.s  accommodation  Is  adequate  for  the  ultimate 
requirements  of  the  area.  The  first  step  to  take  in  such  a  case  is  to 
examine  the  conditions  at  the  adjacent  exchanges  in  order  to  ascer- 
tain if  an  alteration  can  be  made  to  the  exchange  area  boundary 
which  will  have  the  effect  of  improving  the  location  of  exchange  F 
with  regard  to  the  telephone  centre.  It  will  be  .seen,  however,  that 
the  conditions  are  such  that  nothing  material  can  be  done  in  this 
direction.  Eliminating,  as  an  uneconomical  and  inadvisable  an 
alternative,  the  establishing  of  an  additional  exchange  between 
exchanges  A  and  B,  there  remains,  only,  the  question  of  replacing 
exchange  A  by  a  new  one  at  the  telephone  centre  or  retaiaing  it  in 
it*  present  position  at  the  cost  of  an  expensive  cabling  system. 

Bearing  in  mind  that  exchange  plant  cost  bears  a  comparatively 
small  relation  to  that  of  line  plant,  it  will  be  appreciated  that  the 
question  of  abandoning  tlic^  cxi.sl  ing  exchange  is  one  wort  liy  of  serious 
consideration.  If  the  exchange  is  removed  to  the  toU]ihone  centre 
the  average  length  of  line  termmating  at  the  exchange  will  be  con- 
siderably decreased  and  a  corresponding  saving  offecte  I  in  the  pro- 
vision of  the  cabling  plant.  Against  this  there  is  the  wastage  due 
to  abandoning  the  present  exchange  and  the  cost  of  installirg  the 
new  exchange  in  lieu.  The  wastage  uivolved  in  recovering  existing 
exchange  equipment  depends,  of  course,  on  its  age  and  period  of 
remaining  ctfective  life.  The  author  gives  a  graph  from  which  the 
wastage  can  be  calculated.  i 


New  Excliange  Sites. — Considerable  importance  must  be  attached 
to  the  location  of  an  exchange  with  regard  to  the  area  it  serves.  In 
seeking  a  site  for  a  new  exchange,  therefore,  every  effort  should  be 
made  to  secure  one  as  close  to  the  telei)hone  centre  as  possible.  It 
should  be  borne  in  mind  that  as  the  distance  between  the  proposed 
site  and  the  telephone  centre  increases  the  permissible  purchase 
price  of  the  site  decreases,  and  that,  consequent^,  a  cheap  site  may 
not  necessarily  be  an  economical  one.  An  instance  is  given  in  which 
a  site  costing  £!),0(l()  at  the  tclei)hone  centre  is  more  economical  than 
one  costing  i:(i,.")0()  only  100  yd.s.  away. 

E.rchatige  Are'i  Boundaries. — There  is  considerable  scope  for 
economy  in  the  defining  of  boundaries  for  exchange  areas.  Although 
alterations  to  existing  boundaries  may  involve  a  re-arrangement  of 
circuits  with  its  attendant  temj)orary  inconvenience  to  the  sub- 
scribers concerned,  they  may,  on  the  other  hand,  offer  such  obvious 
economic  advantages  that  the  inconvenience  to  the  subscribers  must 
give  place  to  the  interests  of  the  department.  Boundary  alterations 
are  generally  necessary  for  two  reasons:  (1)  To  avoid  expense  in 
providing  additional  exchange  equipment.  Effected  by  reducing 
the  area  of  the  exchange  concerned,  thus  providing  immediate  relief 
to  the  exchange  by  the  transfer  of  existing  sub.Hcribers,  and  subse- 
quent relief  duo  to  decreased  development.  (2)  To  avoid  expense 
in  jjroviding  additional  lino  plant.  An  important  and  interesting 
point  in  connection  with  exchange  area  boundary  economics  is  the 
fact  that  an  cqui  listant  boumlarj'  between  two  adjacent  exchange 
areas  is  not  noniuillv  tlie  most  economical. 
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In  order  that  we  may  be  able  to  supply  the  newspaper  trade  eOeotifely 
and  meet  the  requirements  of  the  Post  Office,  we  are  sending  THE 
ELECTRICIAN  to  press  a  few  hours  earlier  every  week.  All  editorial 
and  news  matter  for  the  next  current  issue  of  THE  ELECTRICIAN 
must  reach  us  as  much  earlieras  possible,  but  not  later  than  WEDNES- 
DAY MORNING,  and  advertisement  text  and  blocks  must  reach  the 
offices  as  much  earlier  as  possible,  but  not  later  than  TUESDAY 
EVENING,  during  the  continuance  of  the  War.  Advertisements 
of  all  kinds  of  which  no  proofs  are  required  before  first  insertion 
can  be  accepted  up  to  FIRST  POST  THURSDAY  MORNING. 


ELECTRIC  WELDING. 

Electric  welding  is  a  subject  in  which,  in  these  days,  we 
do  not  expect  many  novelties,  for  the  general  principles  on 
which  it  is  based  have  been  known  for  many  years  and 
it  has  become  a  recognised  branch  of  the  electrical  industry. 
Several  methods  are  available,  dej^ending  upon  the  class  of 
work  to  be  undertaken.  For  much  of  the  work  that  is 
carried  on,  the  resistance  method  is,  no  doubt,  most  generally 
a])plicable,  the  required  heat  being  produced  simply  by  the 
jiiissage  of  a  heavv'  current  through  the  resistance  of  the 
joint.  On  the  other  hand,  the  electric  arc  affords  another 
means  of  obtaining  localised  heat,  and  is  very  convenient 
under  other  conditions.  Apart  from  these  two  general 
methods,  there  are  others  of  more  or  less  limited  application. 

So  far,  electric  welding  has  been  applied  chiefly  to  the 
weldmg  of  iron  and  steel,  but  the  welding  of  aluminium  has 
also  been  effected.  This,  however,  is  a  much  more  difficult 
problem.  A  famihar  lecture  experiment  is  the  heating  of 
an  aluminium  wire  by  means  of  an  electric  current  luitil  the 
metal  is  fused,  but,  notwithstanding  the  state  of  fusion, 
the  wire  continues  to  hold  together  on  accomit  of  the  skbi 
of  oxide  with  which  it  is  covered.  This  ready,  though 
minute,  oxidation  is  the  cause  of  the  trouble  that  is  ex- 
jierienccd  when  attempting  to  solder  or  weld  aluminium, 
and  for  this  reason,  although  aluminium  welds  can  be  made 
satisfactorily  when  the  metal  is  above  a  certain  size,  it  is  a 
(lidicult  matter  in  the  case  of  wires. 

Elsewhere  we  give  an  int^'resting  description  of  a  new 
process  of  welding  which  was  devclopi'd  originally  in  con- 
nection with  the  welding  of  aluminium  wires.  It  was 
noticed  accidentally  that  tlie  discharge  of  a  condenser 
caused  welding  to  take  place  imder  certiiin  laboratory 
conditions.  Taking  this  fact  as  a  basis  for  fuither  investi- 
gation, Messrs.  C.   E.   Skinnek  and  L.   W.   ('iii-nii  have 


THE  ELECTRICIAN,  APRIL  9,  1915. 


19 


worked  out  a  process  which  appears  to  give  most  satis- 
factory results  for  work  of  this  kind.  Essentially,  the 
method  depends  on  discharging  a  capacity  of  suitable  size 
through  an  uiductive  circuit  which  is  closed  by  the  two 
pieces  of  metal  to  be  welded  together.  The  mechanical 
part  of  the  process  consists  in  brmging  the  two  pieces  of 
metal  suddenly  together,  somewhat  on  the  lines  of  a  pile 
driver.  When  contact  is  made,  there  is  a  sudden  rush  of 
current,  the  metal  is  fused  at  the  point  of  contact  and  a  weld 
is  obtained.  Obviously,  considerable  capacity  is  necessary 
in  this  case,  and  therefore  an  electrol\i;ic  condenser  is  used. 

One  of  the  interesting  points  about  the  process  is  the 
extremely  small  amount  of  energj^  that  is  used.  No  doubt 
the  power  at  the  moment  of  fusion  is  considerable,  and  is 
placed  by  the  author  at  2.3  kw.  in  a  certain  case,  but  the 
time  taken  for  the  flow  of  current  is  extremely  small.  The 
current  is  akin  to  a  flash  of  lightnuig,  which  provides  an 
enormous  flow,  but  for  an  infuiitesimal  time.  Conse- 
quently, the  author  estimates  that  the  cost,  with  energy 
at  5d.  per  kilowatt-hour,  is  only  24  millionths  of  a  penny 
per  weld. 

One  of  the  important  features  of  the  process  is,  of  course, 
that  the  heating  is  extremely  localised.  In  fact,  it  is  no 
doubt  on  this  accomrt  that  the  welding  of  aluminium  is 
thereby  rendered  possible.  The  method  is  not,  however, 
limited  to  the  welding  of  aluminium,  but  is  destined  to  be 
useful  for  many  other  purposes  ;  in  fact,  for  those  condi- 
fions  in  wliich  any  extensive  heating  is  out  of  the  question. 


REVIEWS. 

Copies  of  the  undermentioned  works  can  be  had  from  The  Electrician  Offices,  post 
free,  on  receipt  of  published  price,  adding  3d.  for  books  published  under  2s.  Add 
10  per  cent  for  abroad  or  for  foreign  books.] 


Factory  Administration  and  Works  Accounts,     Bv  E.  T.  El- 

Bnrr.M:.  {[..111.I..11 :  l,,,ii-ni;iiis,  Giviii&  Co.)  Pp.  xv. -1-638.  2os.net. 
The  aim  of  this  woik  is,  in  tlie  words  of  the  author,  "■  to 
present  an  analytical  study  of  the  problems  pertaining  to 
factory  administration  and  accounts  as  a  whole."  Apparently 
the  term  "  administration  "  has  been  selected  to  embrace  a 
number  nf  problems  of  liigher  stewardship  which  might  not 
have  been  included  in  the  more  popular  term  of  "'  manage- 
ment," although  all  the  questions  discussed  in  the  various 
sections  are  such  as  are  inseparable  from  responsible  manager- 
ship. 

The  book  is  divided  into  three  parts,  each  by  a  different 
author.  In  the  first,  3Ir.  A.  Home-Morton  discusses  the 
general  problem  of  industrial  works  design,  beginning  with 
the  conditions  to  be  considered  in  selecting  a  site,  passing  on 
to  the  general  lay-out,  choice  and  generation  of  motive  power, 
structural  design  of  shops,  and  closing  with  considerations  as 
to  plant  and  equipment.  From  the  fact  tliat  the  wliole  of 
tliis  section  is  dealt  with  in  26  pages  only^one  can  see  that  the 
chapters  are  very  concise  ;  nevertheless,  they  are  pregnant 
with  thought  and  excellent  advice,  and  are  a  most  interesting 
introduction  to  the  rest  of  the  book. 

The  second  part,  by  Mr.  Elbourne,  covers  about  four-fifths 
of  the  volume,  and  is  the  pait  from  whicli  the  book  takes  its 
title.  In  tlie  first  section  are  discussed  the  problems  of  general 
administration,  such  as,  in  limited  liability  companies,  arc 
dealt  with  by  the  general  manager.  These  are  mainly  of  the 
commercial  order,  and  are  divided  under  the  following  head- 
ings :  Staff  and  Routine  Organisation,  Correspondence,  Pub- 
licity and  Sales  Promotion,  Estimates,  Output  Considerations, 
Official  Orders.  The  particulars  of  each  branch  nn'  explained 
very  carefullv  iuid  minutely,  and  a  large  amount  of  useful 


information  regarding  the  practice  of  different  trades!  s 
offered.  The  examples  of  works  regulations  and  the  extracts 
from  Acts  of  Parliament  affecting  works  management  are 
particularly  welcome.  The  impression,  however,  which  one 
gets  from  the  picture  of  the  duties  of  the  administrator  is 
rather  narrow  ;  one  would  have  preferred  a  broader  view  of 
the  field  of  activity  of  the  general  manager,  and  a  discussion 
of  the  considerations  affecting  the  issue  of  any  given  policy, 
and  the  means  of  organising  efficient  production  by  watching 
statistics,  costs  and  results.  In  pure  commercial  routine  we 
are  afraid  that  the  value  of  statistics  is  not  fully  brought 
forward,  seeing  that  only  a  few  pages  are  devoted  to  it  at  the 
end  of  the  book.  This  is  all  the  more  surprising  as  statistics 
are  amongst  the  characteristic  features  of  modern  works 
organisatiou,  and  can  be  set  up  without  any  great  expense  or 
special  staff  of  accountants. 

No  mention  is  made  of  the  means  of  providing  suitable 
officials  to  fulfil  important  duties,  or  of  the  way  to  promote 
loyalty  amongst  employes.  On  the  other  hand,  one  finds  the 
strange  proposal  to  display  a  notice  to  remind  the  purchasing 
staff  of  the  penalties  under  the  Prevention  of  Corruption  Act. 
Another  point  which  we  think  should  have  been  discussed  is 
the  position  of  an  employe  versus  the  company  in  respect  of 
inventions,  patents,  &c.,  or  the  validity  of  agreements  binding 
an  employe  for  a  period  subsequent  to  his  leaving  the  company. 
The  next  section  describes  the  various  branches  of  works 
administration,  and  consists  of  chapters  on  shop  regulations, 
labour,  drawings,  specifications  and  patterns,  materials, 
production,  efficiency  and  despatch.  In  the  description  of 
this  organisation  we  miss  several  very  important  factors — e.g., 
the  effect  of  overtime  on  production  and  cost,  proposals  for 
the  establishment  of  a  production  department  on  modern 
lines,  and,  above  all,  a  method  of  checking  and  inspecting  the 
production  and  the  products  at  all  stages.  The  two  chapters 
on  Inspection  and  Supervision  attempt  to  solve  this  most 
important  problem  of  works  management  in  only  four  pages. 
Some  proposals  for  promoting  the  goodwill  of  the  workers 
would  also  have  been  in  place  (mess  rooms,  clubs,  sports,  &c.). 
The  impression  one  gains  in  reading  through  this  section  is 
that  the  author  has  carefully  collected  particulars  from  a 
number  of  works  and  given  an  average  picture  of  their  organisa- 
tion, without  attempting  any  constructive  criticism  of  old- 
fashioned  systems.  The  position  of  the  engineering  element 
in  such  sv'stems  appears  necessarily  very  indistinct ;  neither 
is  there  any  information  as  to  where  the  engineers^ are  drawn 
from,  although  a  number  of  recommendations  are  made  in 
connection  with  '"  trade  "  apprentices. 

The  largest  section  is  devoted  to  Works  Accounts,  and  here 
again  current  practice  is  represented  with  great  minuteness, 
and  the  amount  of  detail  is  such  that  it  is  hard  to  find  one's 
way  through  it  all.  This  difficulty  is  again  due  to  the  fact 
that  there  is  no  explanation  of  the  general  principles  of  each 
system.  This  section  is  of  necessity  one  for  the  accountant 
and  the  book-keeper,  but  the  managing  engineer  will  fuid 
plenty  of  food  for  discussion  in  the  pages  dealing  with  such 
items  as  shop  charges,  appotli(Himent  of  works  expenses  to 
departments  and  application  of  shop  charge  rates.  The  point 
of  view  the  engineer  will  take  in  reading  this  part  of  the  book 
will  most  probably  be  in  opposition  to  that  of  the  author, 
this  because  the  engineer  uses  his  "  costs "  as  essentially 
auxiliary  and  approximate  calculations  only,  whereas  the 
author  insists  that  they  should  be  in  entire  agreement  with 
the  financial  accounts,  and  therefore  kept  with  book-keeping 
accuracy.  Whilst  the  several  items  of  expenditure  can 
certainly  be  aj"certained  to  the  smallest  amounts,  the  appor- 
tioning of  the  "  general  "  expen.ses  to  the  various  products 
can  only  be  a  matter  of  arrangement,  and  the  accuracy  of  the 
'■  cost  "  obtained  hugely  dejieiids  upon  the  degree  of  employ- 
ment of  the  department  in  (picstion.  The  author  himself, 
at  the  end,  agrees  to  an  approximation  of  "  n(U'mal  "  charges — 
viz.,  charges  referring  to  periods  of  normal  activity  in  the 
particular  department. 

A   useful  comparison  is  given  of  the  methods  of  charging 
expenses  to  time  versus  charging  them  to  total  wages,  and  a 
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good  discussion  follows,  showing  the  effect  of  the  two  methods 
on  cost  of  production  when  employing  labour  of  different 
grades.  The  old  recognised  principle  that  the  most  expensive 
service  is  the  cheapest  in  the  end  is  brought  out  very  forcibly. 
At  the  end  of  this  section  there  is  a  large  chapter  giving  a  good 
collection  of  routine  forms  for  all  commercial  books  of  a 
factory. 

The  last  portion  of  the  volume  is  represented  by  a  section 
on  financial  accoimts  by  Mr.  J.  Maughfiing,  which,  however, 
should  be  of  more  interest  to  secretaries  than  to  engineers. 

A  good  index  facilitates  the  use  of  the  book  for  purposes  of 
reference.  •  R.  Orsettich. 

Molecular  Physics.    Bv  J.   A.   Crowther,  M.A.     Pp.  viii.4-167. 

(London:    J.  &  A.  Cliurchill,  1914.)     3s.  tid.  net. 

This  is  a  reprint  of  articles  contributed  to  the  '"  Chemical 
World."  Their  object  is  to  give  an  account  of  the  constitution 
and  properties  of  the  atom  and  molecule  in  the  light  of  the 
fundamental  discoveries  of  recent  years  as  to  the  properties 
and  activities  of  the  electron. 

It  is  well  for  the  student  at  times  to  leave  the  systematic 
study  of  his  subject  in  detail,  and  to  seek  a  broad  view  of  it  as 
a  whole,  of  its  main  features  and  its  probable  lines  of  futiu'e 
development.  There  is,  further,  something  more  than  mere 
results  to  chronicle.  New  chapters  in  science  may  come,  and 
have  come,  as  the  result  of  struggles  as  heroic  as  any  recorded 
in  the  field  of  human  activity.  The  achievements  of  Thomson, 
Rutherford  and  Wilson  might  well  form  the  subject  of  an  epic 
of  science. 

The  present  volume  wUl  be  heartily  welcomed  by  students 
of  chemistry  and  physics.  It  is  impossible  to  rise  from  its 
perusal  without  a  grateful  sense  of  its  stimulating  influence. 

After  an  introductory  chapter  in  which  various  conceptions 
and  magnitudes  are  defined,  there  follows  a  chapter  on  "  The 
Physics  of  the  Electron."  We  learn,  for  instance,  how  the 
single  atom  or  molecule  may  leave  its  visible  impress.  Chapter 
III.,  on  "  The  Positive  Particle,"  is  the  prelude  to  one  on  "  The 
New  Method  of  Analysis  "  by  positive  rays.  Such  questions 
as  the  existence  of  Hg  are  discussed.  The  advantages  and 
disadvantages  of  the  method  are  fairly  stated. 

Chapter  VI.,  on  "  The  Chemistry  of  the  Model  Atom,"  con- 
tains much  that  is  highly  suggestive.  We  see  how  much  light 
physical  lines  of  inquiry  can  throw  on  the  subject  of  valency. 
This  chapter  merits  the  careful  attention  of  every  chemical 
student.  Chapter  VII.  deals  with  spectra,  showing  the  signi- 
ficance of  the  Zeeman  effect,  and  ending  with  a  I'eference  to  the 
remarkable  calculations  of  Bphr.  Chapter  IX.,  on  "  The  Atom 
in  Di-ssolutiou,"  is  not  the  least  fascinating  in  the  book. 

A  short  mathematical  appendi.Y,  and  a  list  of  the  most 
important  literature  of  the  subject,  complete  the  volume, 
which  is  also  illustrated  by  many  diagrams  and  some  photo- 
graphs made  in  the  Cavendish  Laboratory.  D.  0. 


RECENT  RESEARCHES  ON  ATOMS  AND  IONS. 

(Conrl.idcl  jroni  page  776,   Vol.  I.XX/ \  .} 

The  last  of  the  series  of  si.K  lectures  on  "  Recent  Ro.searchea  on 
Atoms  and  Ions  "  was  deliverel  by  Sir  J.  J.  Thomson  on  Saturday, 
March  27  ;  we  give  to-day  an  r.b^tri-.ct  of  the  last  three  lectures. 

Reverting  in  the  fourth  lecture  to  ionization  by  heat.  Sir  Joseph 
f  .vi  J  that,  m  the  casea  of  salt?,  the  electricity  niiglit  bo  liberated  from 
I  he  solid  salt  and  from  its  vapour,  and  the  two  aspects  should  be 
kept  apart ;  he  did  not  describe  R  crucial  experiment,  however.  Placing 
:<<ime  abimir.ium  pho;>phatc.3  on  a  mica. foil,  which  re.-i'.ed  on  a  glaw 
I  "lie  co.itaining  a  yilug  of  krpytol,  and  approaching  a  plate  connected 
with  the  7clc;iy  electroscope  to  the  hot  salt,  the  lei'turer showed  that 
the  electroscope  was  rapidly  discharged  when  itself  negatively 
•  hargcl,  not  when  ))o.sitivcly  chargoJ.  Thus,  the  hot  phosphate 
uavi-  oil  chiefly  positive  electricity  ;  in  other  salts  the  negative 
1"  1  1.1  ion  ])ro  oaiinated.  It  wa.i  interesting  that  the  same  dirtcr- 
'  '  wa)  obierved  when  salts  were  crushed  in  an  agate  mortar. 
.\  ^..It  which  yielded  chiefly  negative  (or  positive)  ions  when  heated 
libcra'c  1  the  same  negative  (or  positive)  electricity  when  crushed,  so 
that  it  looked  in  both  cases  as  if  the  ellectwcro  due  to  the  learingolT, 
from  the  surface  of  the  salt,  of  a  layer  of  electricity  spread  on  that 


surface.  It  was  important  to  determine  the  nature  of  the  carriers 
of  the  electricity  liberated  from  hot  salts.  Owing  to  the  difficulties 
of  experiments  at  high  temperatiu-es,  photographic  plates  or  phos- 
phorescent screens  coull  not  be  used  in  this  case  ;  but  deflection  by 
the  magnetic  field  could  be  resorted  to.  Wlien  a  strong  field  was 
applied,  then  the  particles  liberated  from  plate  A  would  no  longer 
reach  plate  B,  parallel  to  A  (Fig.  2),  but  would  be  curved  off,  and 
the  distance  d,  at  which  ionisation  ceased  to  become  noticeable  oa 
2X, 


plate  B,  was  given  by  (7= 


H-m. 


From  such  experiments  it  resulted 


that  when  the  salts  contained  potassium  or  sodium,  the  K  or  Xa 
atoms  were  nearly  always  the  carriers  of  the  positive  electricity. 
Richardson,  in  fact,  went  so  far  as  to  say  that  the  alkali  metals  were 
always  the  carriers,  being  always  present  in  salts,  no  matter  how  they 
were  purified.  He  (Sir  Joseph)  did  not  go  so  far ;  there  was  no 
doubt  that  the  electrification  was  abundant  when  alkali  metals  were 
present ;  but  he  had  found  that  the  carriers  of  the  charge  from  hot 
platinum  had  the  mass  26,  which  fitted  very  nearly  the  mass  of  carbon 
monoxide  (molecular  weight  CO  =  28,  whilst  Na=23),  and  it  was 
notorious  that  metals  occluded  CO  and  gave  it  off  when  heated  in 
vacuo. 

That  the  alkali  metals  really  came  off  with  ease  from  their  salts 
and  carried  positive  charges  with  them,  on  the  other  hand,  was 
demonstrated  by  the  following  experiment.  The  positive  electrode 
of  a  discharge  bulb  was  a  plug  of  salts  (mixture  of  the  bromides  and 
iodides  of  sodium  c^nd  lithium  with  graphite)  closing  the  upper  end 
of  a  vertical  glass  tube;  an  anode  wire  passed  up  the  tube  into  the  salt 
plug,  and  another  wire  was  coiled  romid  the  tube  as  cathode.  When 
the  discharge  was  turned  on,  the  whole  bulb  glowed,  and  a  beam  of  red 
and  yellow  rays  was  projected  upward  ;  this  beam  consisted  of  the 
atoms  of  Li  and  Xa,  \yhich  came  oil  at  such  speeds  that  they  showed 
their  own  characteristic  colours. 

Separating  the  vapours  of  cadmium  and  zinc  salts  (Cdl„  ZnIo, 
ZnBro)  from  the  solid  salts.  G.  G.  Schmidt  and  quite  recently  S.  J. 

A  B 


Fio.  2. 

Kalandyk  (in  the  Cavendish  Laboratory)  ha  1  observed  that  the 
vajiours  exhibited  high  conductivity,  and  nuist.  therefore,  contain 
separated  ions.  That  conductivity  changed  with  the  temperature 
of  the  vapour,  and  it  could  be  calculated  wdnil  work  was  required 
to  separate  the  positive  from  the  negative  electricity  in  the  vai)Our. 
The  value  for  Cdl,  va])our  was  1-79  volts,  very  much  less  energy, 
therefore,  than  was  required  for  ionising  mercury  vapour  (4-9  volts). 
It  was  rather  a  suspicious  feature,  however,  that  the  presence  of  a 
little  aqueous  vapour  greatly  increased  the  ionisation  of  the  cadmium 
iodide,  and  that  water  vapour  strongly  inliuonccd  similar  pheno- 
mena in  general.  When  sulphate  of  (juinine  was  first  heated  atid 
tlu'u  allowed  to  cool  under  conditions  which  permitted  of  the  ab- 
sorption of  water  vajjour,  electricity  was  liberated,  so  that  the 
ionisation  was  here  connected  with  the  re-absorption  of  water.  In 
lUher  cases  it  was  the  presence  not  of  water,  but  of  some  other  sub- 
stances which  favoured  ionisation ;  the  jurer  the  ahuninium 
Iihosjihate,  the  sn\aller  was  the  ionisation  observed  on  heating,  and 
the  emission  of  electricity  from  heated  carbon  was,  according  to 
J.  X.  Pring  and  A.  Parker  aid  others,  reduced  to  one-millionth  of  its 
amount  wdien  all  possible  care  was  taken  to  remove  all  occluded 
ga;cs  before  making  the  experiment. 

These  phenomena  were  perhaps  of  the  nature  of  the  oldest  type  of 
electrification  known,  wdiich  was  yet  so  little  understood,  electri- 
fication by  friction  of  dissimilar  substances.  The  best  fitting  hypo- 
thesis seemed  to  be  that  wdien  two  different  molecules  cane  dose 
to  one  another  the  electrons  tended  to  pass  from  the  one  over  to  the 
other.  As  a  rule,  however,  there  was  not  sullicient  energy  available 
to  separate  positive  and  negative  charges,  (hough  the  bond  between 
tlicm  was,  so  to  say,  cracked,  unless  some  o  >arsc  means  wore  employed 
to  effect  the  .se])aration.  Thus,  the  electrilication  of  plates  of  copper 
and  of  zinc  in  contact  could  not  be  shown  by  Volla.  until  he  pulled  the 
two  plates  apart.  When  the  molecules  were  brought  together,  the 
dolic  ite  part  of  the  ionisation  work  had  been  dmu'  ;  but  it  rciiuirod 
co;.rse  force,  friction  or  heat,  really  to  separa'.c  llie  charges.  Some 
sucli  view,  Prof.  Thomson  thought,  would  account  for  the  enormous 
inline  ices   of   imptudties.     (ias   occluded    in    chan'oal    jiroducc  1    a 
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{■.ifference  in  the  electric  conditions  which  became  apparent  when  the 
heat  apphed  furnished  the  energy  necessary  to  separate  the  charge^. 

Prof.  Thomson  tlien  passed  to  an  electrihcation  of  obscure  origin, 
the  small  conductivity  always  observed  in  atmospheric  air.  Praoti- 
callv  air  might  indeed  be  regarded  as  an  insulator,  but  when  air  was 
sucked  through  an  earthed  pipe,  about  f  in.  wide,  passing  an  axial 
wire  joined  to  an  ordinary  electroscope,  a  continuous  though  faint 
electric  leakage  was  seen  (demonstrated).  Part  of  that  conductivity 
(about  half)  was  due  to  radio-active  emanation  in  the  earth  and  air. 
\\'hen  the  air  was  confined  in  a  box  with  lead  walls,  thick  enough  to 
exclude  all  radio-active  effects  from  outside,  or  when  measurenientd 
were  taken  on  the  ice  of  Lake  Ontario  (McLennan),  or  far  out  at  sea 
the  ionisation  value  dropped  to  about  half  of  the  value  in  the  open 
land  atmosphere,  and  that  was  so  all  over  the  world  apparently ; 
observations  made  during  the  Antarctic  expeditions  confirmed  this. 
The  residual  conductivity  amounted  to  about  -t  ions  per  cubi'  centi- 
metre of  air  per  second.  That  was  a  very  small  amount ;  it  corresponded 
to  a  birth  rate  of  less  than  one  in  a  million.  Yet  it  would  be  of 
absorbing  interest  to  account  for  this  persistent  small  conductivity. 
One  might  ascribe  it  to  molecular  collisions  of  some  air  molecules  of 
abnormal  energy  ;  if  that  were  so,  the  conductivity  should  increase 
with  rise  of  temperature,  but  experiments  made  between  0°C. 
and  lOO^C.  showed  no  difference.  Special  radiations  from  the  walls 
of  the  boxes  were  not  concerned  either  ;  for  in  that  case  the  rate 
should  be  greater  in  small  boxes,  of  comparatively  large  surface,  than 
in  big  boxes  ;  the  rate  was  hidependent  of  the  size  of  the  box.  how- 
ever. The  ionisation  might  possibly  be  due  also  to  some  proper 
radiation  of  the  air,  something  of  the  Rbntgen-ray  type,  ionising  at 
low  temperatures  already,  and  it  would  be  interesting  to  experiment 
with  other  gases  than  air. 

In  ail'  charged  with  dust  (towns)  the  ions  were  caught  by  the  dust 
particles.  The  lecturer  tried  to  demonstrate  -this  capture  by  arti- 
ficial dust  ]3articles.  A  closed  glass  vessel  contained  two  metal 
plates,  about  I  in.  apart,  charged  to  a  potential  of  200  volts  ;  the 
vessel  communicated  with  a  bulb  containing  liquid  ammonia,  and  a 
little  hydrochloric  acid  was  allowed  to  trickle  dowii  a  glass  tube 
terminating  between  the  plates.  A  stream  of  condensed  ammonium 
chloride  vapour  was  seen  to  pass  down  between  the  two  plates.  At 
the  bottom  of  the  vessel  was  a  small  piece  of  aluminium  foil,  and 
when  a  radium  tube  was  approached  to  this  foil,  the  air  inside  the 
vessel  was  ionised,  and  the  stream  was  attracted  by  one  of  the  plates  ; 
in  the  experiment  the  effect  was  not  distinct.  According  to  Langevin 
the  dust  in  the  air  of  Paris  caught  10  times  as  many  ions  as  remained 
free,  and  Langevin  devised  some  ingenious  experiments  to  show  what 
typeof  dust  ions  were  formed.  The  small  ions  of  the  air  moved  at  the 
rate  of  1  cm.per  second  under  a  potential  gradient  of  1  volt  cm., big  ions 
only  at  0-001  mm.  per  second  ;  the  carriers  of  the  small  ions  were  air 
molecules,  those  of  the  big  ions  dust  particles  proper.  It  was  men- 
tioned in  the  first  abstract  that  the  water  bubbles  form  an  inter- 
mediate ty~[>e  of  ions,  but  the  two  speeds  given  there  were  wTong, 
"  faster  "  having  erroneously  been  put  for  "  slower."  Langevin 
now  passed  Paris  air  through  a  tube  across  which  an  electric  field  was 
maintained.  A  certain  field  strength  would  arrest  the  ions  down  to 
a  certain  depth,  /.".,  distance  from  the  wall  of  the  tube  :  when  the 
field  was  increased,  the  depth  would  be  increased,  and  finally  no 
ions  would  escape  from  the  tube  at  all ;  when  the  mimbcr  of  ions  was 
plotted  as  ordinate  against  the  field  intensity,  therefore,  the  curve 
would  first  rise  and  then  show  a  kink,  becoming  parallel  to  the 
abscissa.  This  would  hold  if  there  were  only  ions  of  one  speed 
present.  Ions  of  another  speed  would  themselves  have  given  a 
similar  rnirve,  a  kink  occurring  at  an  earlier  or  later  stage.  When, 
therefore,  several  types  (speeds)  of  ions  were  present  simultaneously, 
the  combined  curve  should  show  as  many  kinks  as  there  were  types 
of  ions.  Langevin  now  observed  two  kinks,  proving  that  the  air  as 
a  rule  contains  only  ions  of  two  speeds,  as  above  stated. 

The  residual  conductivity  of  the  air  was  further  discussed  in  the 
fifth  lecture.  It  fluctuated  a  good  deal.  J.  Sattcrly  had  observed 
it  at  Cambridge  almost  every  day  for  nearly  a  year,  and  had  found 
that  the  extra  ionisation  (due  to  radioactivity)  varied  between  less 
than  one  and  more  than  10  ions  per  cu.  cm.  per  second.  A  close 
connection  with  meteorological  features  was  not  apparent ;  the 
weather  seemed  to  have  little  influence,  and  that  was  to  be  expected. 
For  the  emanation  rc^mained  active  for  over  a  week,  and  a  connection 
was  more  likely  with  the  source  of  the  gas  than  with  the  place  or 
(leather.  Tracing  the  course  of  the  air  back  with  the  aid  of  metcoro- 
loyioal  charts,  from  which  the  wind  direction  and  force  could  bo 
rlerived,  Satterly  found  that  air,  having  travelled  over  land,  was 
richer  in  emanation  than  air  having  travelled  over  .sea.  The  air  pressure 
al.TO  had  some  influenco;  •  ith  a  falling  barometer  some  emanation 
woulfl  be  able  to  escape  from  the  soil.  Satterly  had  further  oucked 
air  u[)  from  the  soil  at  different  depths  :  that  air  wa«  a  good  con- 
ductor of  (electricity,  2,000  times  better  than  ordinary  nir.  and  marsh 
gas  from  muddy  ditches  also  conducted  well,  because  tlic  emanation 


collecting  in  the  mud  was  liberated  together  with  the  gas  bubbles. 
From  his  observations  vSatterly  concluded  that  the  radioactive 
emanation  of  the  earth  was  equivalent  to  the  production,  in  a  year, 
of  3  X  10-1"  cu  cm.  ot  helium  per  cu.  cm.  ofair.  The  amount  of  helium 
actually  present  in  our  atmosphere  wajio  x  10-"  ci.  cm.  per  cu.  cm;  but 
Sir  Joseph  did  not  wish  to  divide  the  one  figure  by  the  other  in  order 
to  arrive  at  a  new  estimate  of  the  age  of  the  earth. 

Passing  to  solids  and  liquids,  the  lecturer  remarked  that  they  also 
became  conductors  when  exposed  to  Rontgen  rays,  though  the  effect 
was  smaller  than  with  gases.  A  mixture  of  vaseline  and  bromine 
was  an  insulator,  but  turned  a  conductor  under  Rontgen  rays.  The 
hydrocarbon  hexane  behaved  similarly,  and  was,  according  to  Yaffe, 
in  fact,  more  amenable  to  a  determination  of  its  ions  (number  and 
speed)  than  a  gas.  Polonium  radiation  also  made  liquid  aii-,  itself  an 
insulator  (.1.  Dewar),  a  conductor  (McLennan).  As  the  demonstration  of 
this  phenomenon  was  very  difficult,  because  the  condensing  aqueous 
vapour  spoiled  all  insulation.  Sir  .Joseph  showed  that  polonivmi 
made  paraffined  paper  conducting.  A  small  sheet  ■  of  paraffined 
paper  was  put  on  a  copper  plate,  and  another  copper  plate,  coated 
with  polonium  on  one  surface,  placed  over  the  paper.  There  was  no 
leakage  as  long  as  the  uncoated  side  touched  the  paper  ;  but  the 
electroscope  oscillated  rapidly  when  the  plate  was  turned  eo  that  the 
polonium  came  in  contact  with  the  naraffin. 

The  similar  behaviour  of  a  selenium  cell,  the  lecturer  continued, 
might  not  be  a  simple  ionisation  effect.  The  selenium  was  coated  on 
mica  ;  both  the  edges  of  the  mica  foil  were  serrated,  and  two  wires 
were  so  wound  round  the  foil  that  wire  one  rested  in  notches  1,3.., 
and  wire  two  in  notches  2,  4  .  .  .  The  wires  formed  the  terminal  of 
the  cell  ;  (he  notches  were  1  mm.  in  width  and  were  obtained  by 
preparing  two  foils  and  turning  them,  suitably  mounted,  on  a  lathe. 
The  cell  was  placed  in  a  w'ooden  box  (to  shut  out  the  light)  and 
exposed  to  the  rays  from  the  Rontgen  bulb  above  it,  the  termmals 
being  joined  to  a  galvanic  cell  and  a  galvanometer  ;  the  resistance 
decreased  to  about  one-third  its  value  wiien  the  bulb  was  turned  on. 
The  diminution  was  less  rapid,  however,  than  that  produced  by 
holding  a  lighted  match  over  the,  now  open,  cell  box  in  the  dark 
room;  so  thai  the  light  effect  was  stronger  than  the  Rbntgen-ray  effect. 
Sii-  Joseph  then  explained  that  it  should  be  easier  to  separate  the 
two  charges  in  a  solid  or  liquid  than  in  the  individual  molecules  of  a 
gas,  from  the  following  point  of  view.  Let  it  be  assumed  that  the 
electrons  within  the  molecules  exercised  a  certain  pressure,  charac- 
teristic for  the  substance  one  pressiu'e  for  iron,  another  for  copper,  e.  7. 
\\Tien  those  metals  were  brought  in  contact  with  each  other,that  P.D. 
sho  Jd  make  electricity  flow  from  the  one  metal  to  the  other,  so  that  the 
one  became  positively  charged,the  other  negatively,  like  a  condenser  or 
Leiden  jar.  Xow  the  resistance  to  be  overcome,  th  ■  work  required 
for  charging  a  jar,  was  t'le  smal  er.  the  greater  the  capacity;  therefore 
the  work  required  would  be  diminished  if  the  capacity  of  the  system 
were  increased,  and  the  separation  of  the  charges  should  hence  like- 
wise need  less  energy  in  the  case  of  the  large  aggi-egates  of  molecules 
of  S3lids  and  liquids  (corresponding  to  a  large  jar)  than  in  the  case  of 
the  individual  molecules  of  gases.  "■ 

An  experiment  of  Quincke  was  shown  iti  this  connection.  When 
small  solid  particles  were  suspended  in  a  liquid  and  an  elcctiic  field 
applied,  the  particles  travelled  with  or  against  the  dii-ection  of  the 
force,  the  direction  of  this  movement  depending  on  the  natures  of  the 
particles  and  the  liquid.  In  the  demonstration  sulphur  was  sus- 
pended in  turjientine  within  a  horizontal  glass  tube,  into  the  ends 
of  which  the  terminals  of  a  ^^'in^shurst  machine  were  introduced. 
\\  hen  the  machine  was  turned  very  slow  ly,  the  particles  were  all 
violently  agitated,  but  collected  near  the  one  terminal,  which  they 
left  again  on  reversing  the  machine.  The  explanation  of  the  phe- 
nomenon was  due  to  Helmholtz.  If  the  particle  had  a  negative 
charge  on  its  outside,  the  liquid  (water  generally)  in  contact  with  it 
would  assume  a  positive  charge.  The  force  of  the  external  electric 
field  would  ])ull  as  much  on  the  one  charge  as  it  would  ))iish  against 
the  other  ;  therefore  the  charges  of  the  double  layer  should  remain 
connected,  and  there  should  be  no  effect,  no  separation  and  no 
relative  movement.  There  was  movement  in  most  instances,  how- 
ever, and  the  case  was  somewhat  like  that  of  a  man  w  ho  was  being 
pidled  one  way  by  his  legs  and  the  other  way  by  his  sleeves;  there 
would  be  no  movement  if  it  were  not  that  he  could  slip  his  coat. 
Similarly,  there  w'aH  slipping  between  the  two  layers,  a  new  charge 
being  induced  on  the  fresh  water  molecules  brnught  into  jJay.  It 
that  were  the  correct  explanation  there  should  bo  some  limiting 
condition,  and  Sir  Joseph  suggested  that  there  would  bo  no  move- 
ment wiien  the  P.D.  exceeded  a  maximum  value,  as  there  would  bo 
none  when  the  difference  of  potential  was  zero.  The  speed  of  the 
movement  hatl  been  meaimred  ;  it  was  ))roportional  to  the  P.D., 
and  did  not  depend  upon  the  size  of  the  particles,  and  the  values 
observed  were  all  of  the  order  of  0-03  volt,  the  maximum  he  had 
found  (for  metal  in  contact  with  water)  being  0  0.5  volt,  whilst  the 
P.D.  between  metal.i  was  about  1  volt,  of  course.     Xow,  that  poten- 
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tial  of  003  volt  was  of  the  order  of  the  thermal  energy  possessed  by 
a  molecule  of  gas  at  room  temperature.  Sir  Joseph  hence  suggested 
that  the  energy  which  effected  the  separation  of  the  two  coatings 
was  really  the  thermal  or  kinetic  energy,  and  when  the  P.D.  exceeded 
the  available  thermal  energy  there  would  b"  no  separation.  The 
problem  required  fiu'ther  elucidation,  however.  The  velocities 
involved  in  these  movements  of  small  particles  were  difficult  to 
measure,  since  the  movements  took  place  in  all  directions,  and  not 
in  straight  lines.  H.  A.  McTaggart  had  hence  made  measurements 
in  a  centrifugal  apparatus,  in  which  the  electrified  light  gas  bubbles 
(charged  «-ith  various  gases)  travelled  in  the  water  towards  the  axis. 
He  found  that  bubbles  of  hydrogen,  oxygen  and  air  travelled  towards 
the  positive  pole  (as  Quincke  had  stated),  all  with  about  the  same 
speed.  This  was  rather  surprising  ;  but  it  was  difficult  to  get  rid  of 
the  oxygen  in  the  water  by  boiling  it,  and  the  hydrogen  bubbles 
might  have  contained  oxygen. 

Referring  in  the  sixth  lecture  again  to  the  fact  that  polonium 
radiation  turned  parafBn  paper  into  a  conductor.  Sir  Joseph  said  that 
the  Xernst  filament  was  another  case  of  an  insulator  becoming  a 
conductor,  this  time  by  heat.  The  filament  was  coated  with  a 
mixture  of  oxides  of  alkaline  earths  ;  cold  it  was  an  insulator,  but 
when  heated  by  a  special  coU  it  conducted,  and  then  the  current  itself 
raised  the  temperature  further,  until  the  liitht  burst  out  suddenly. 
Experimenting  with  the  oxides  of  Ca,  Ba,  Sr,  Horton  (Cavendish 
Laboratory)  had  found  that  the  increase  in  fight  brilliancy  went  parallel 
with  the  emission  of  negative  particles  and  with  the  conductivity  of 
the  mixture.  The  emission  of  particles  was  conveniently  demorLstrated 
simply  by  coating  a  platinum  wire  with  common  seaUng  wax  ;  tlie 
cheapest  wax  was  the  best,  because  it  was  adulterated  with  barium 
salts  to  make  it  heavy,  as  it  was  sold  by  weight.  The  peculiar  point 
about  this  phenomenon  was  that  the  oxides  emitted  many  thousand 
times  more  particles  than  their  metals,  and  the  radiation  from  the 
oxides  was  likewise  much  stronger  ;  the  presence  of  a  second  sub- 
stance, oxygen,  evidently  exerted  a  strong  influence.  According  to 
KirchhofTs  law  the  sum  of  the  light  given  out  by  a  body  and  of  the 
light  reflected  depended  nicely  upon  the  temperature  of  the  body, 
not  u]X)n  its  nature.  Both  these  radiations  together  made  up  the 
"  black  I)ody  "  radiations.  When  the  surface  was  dull  little  light 
-was  reflected,  but  much  hght  radiated  :  when  the  surface  was  polished 
more  light  was  reflected.  This  law  failed,  however,  in  what  was 
called  ■■  thermical  luminescence,"  when  light  was  emitted  at  low 
temperatures.  The  best-known  case  was  that  of  phosphorus  ; 
hydrogen  peroxide  also  seemed  to  become  luminescent  when  in  con- 
tact with  other  bodies,  and  the  sourceof  the  additional  energy  which 
came  into  play  was  probably  chemical  It  was  noteworthy  that 
barium  was  known  to  form  several  oxides  at  different  tcniperatmos  : 
locally  the  temperature  miaht  become  very  much  higher  at  a  few 
points  than  the  average  temperature.  Oxygen  generally  seemed  to 
be  concerned  in  this  luminescence  ;  the  sparks  emitted  by  broken 
pieces  of  flint  were  also  ascribed  to  an  oxidation  of  the  freshly-ex- 
posed surface.  The  character  of  the  radiation  changed  with  the 
temperatures,  the  hotter  the  body,  the  more  blue  the  light,  so  to  say. 
That  could  be  sho«Ti  even  when  dealing  with  the  luminosity  of 
particles  in  discharge  phenomena.  When  an  exhausted  bulb  wa.s 
made  the  .secondary  of  an  induction  coil  by  placing  a  coil  for  oscillat- 
ing currents  over  the  bulb,  the  bulb  became  luminous,  and  an  outer 
bluish  ring  could  be  distinguished  from  a  reddish  inner  ring  :  in  the 
outer  ring  near  the  circumference  the  speed  of  the  particles  was 
greater  than  further  in.side. 

Pas.sing  to  another  point,  Prof.  Thoraion  said  that  the  mechanism 
of  the  way  in  «  hich  a  charged  particle  gave  up  its  charge  to  a  metal 
was  by  no  means  simple.  It  might  be  said  that  a  ])ositive  particle 
{i.e.,  one  which  had  lost  a  negative  charge)  became  neutralised  when 
touching  a  metal  by  putting  out  a  negative  particle  from  the  metal 
to  which  it  stuck.  But  that  need  not  be  easily  done.  Exi»rimenting 
with  a  high  vacuum  bulb  containing  an  earthed  pool  of  mercury 
years  ago,  he  had  noticed  that  the  gas  inside  the  bulb  retained  ^> 
charge  after  hours  of  working  the  bulb.  According  to  Franck  and 
Hertz,  different  substances  po.sscssed  different  powers  of  aVisorliiiig 
electrification  ;  some  molecules,  in  fact,  ap|>eared  incapable  of  re- 
taining any  negative  particles  which  would  stick  to  them,  whilst 
others  had  a  strong  affinity  for  negative  particles.  Franck  and 
Hertz  u.scd  a  large  glass  bull)  and  placed  inside  it  an  appliance  for 
shootinc  nff  noffative  particles  with  a  velocity  of  12  volts  as  well  as 
the.   ."  '         lictrometer  (not  in  the  ve.s-sel)  and  n  gauze  screen 

■■\h(,\'  'i  volts.    In  spite  of  this  counter  charge,  the  par- 

'  ill'  .the  collector  and  back  when  the  gft.s  was  one  of 

111'-  nn,  neon,   helium.     It   would   npfK^ar  that   the 

'I'-'  ■  indering  about  in  the  inert  gas  (and  to  a  smaller 

ct'"      , .  iither  ga.s)  were  .sometimes  simply  reflected  from 

the  boily  rir  mf)lcculc  they  struck  (clastic  collision)  and  rebounded 
without  losing  any  or  much  of  their  energy.  After  the  many  oolli- 
■i"n-   the  gas  might  be  expected  to  a»,sume  the  (lii«h)  tcniin'raturc 


of  the  coUisions  :  but  there  was  no  communication  of  energy.  That 
was  due  to  the  enormous  difference  in  size  between  the  particles  and 
molecules  ;  when  the  colliding  bodies  were  equal  in  size,  energy  was 
communicated,  but  when  the  one  body  was  a  thousand  times  smaller 
than  the  other  there  was  httle  energy  transferred.  The  case  of 
oxygen  was  different,  and  the  energy  which  was  lost  in  oxygen  was 
apparently  chemical.  These  considerations  explained  whv  an  inert 
gas  Uke  neon  showed  certain  effects  at  ordinary  pressure  which  other 
gases  exhibited  only  at  low  pressure.  A  constricted  neon  tube  con- 
taining some  mercury-  showed  the  reddish  neon  glow  when  shaken 
and  thus  electrified  by  friction.  When  a  P.D.  was  estabUshed  be- 
tween two  plates  inserted  in  a  gas,  e.g.,  helium,  the  helium  atoms 
might  be  turned  back  on  their  way  from  the  one  plate  to  the  other 
by  coUisions  with  other  particles  of  the  same  gas ;  but  they  would 
only  lose  little  energy,  and  arrive  at  the  other  plate  with  almost  their 
original  energj'.  When  the  gas  was  oxygen  the  particle  would  lose 
energy  on  its  zig-zag  path,  and  if  we  wanted  to  diminish  this  loss  of 
energy  we  had  to  reduce  the  oxygen  pressure.  As  now  oxygen  was 
an  impurity  of  all  gases,  diificult  to  get  rid  of,  other  gases  behaved 
more  hke  oxygen  than  they  might  otherwise  do. 

For  such  reasons  it  was  also  difficult  to  get  the  charge  out  from  a 
gas  and  into  a  metal.  The  metal  became  covered  with  a  double 
layer,  and  some  particles  stuck  to  the  surface,  not  making  room  for 
others  to  take  up  a  charge.  That  was  also  so  when  a  gas  was  to  be 
electrified  by  bemg  passed  through  a  gauze  soeen  joined  to  a  battery, 
double  layers  being  formed  round  each  wire.  The  potentials  involved 
in  these  double  layers  did  not  rvm  up  high,  fortimately,  not  above  12  or 
15  volts,  but  they  caused  trouble  in  experimenting  at  small  poten- 
tials and  were  responsible  for  the  creepmg  of  some  electrometers,  for 
instance.  Another  interesting  question  was  this:  What  happened 
when  a  gas  was  ionised  ?  A  negative  particle  was  taken  out  :  but 
what  was  left  behind,  a  molecule  or  an  atom  ?  Were  the  molecules 
altogether  spht  up  into  atoms  ?  There  was  energy  available  for 
spUtting  the  molecules  up.  In  his  positive  ray  analysis  he  (Sir 
Joseph)  had  foimd  that  the  carriers  of  the  positive  charges  were 
mostly  atoms  :  but  there  were  also  some  molecules.  Were  the 
mechanisms  of  the  formation  of  atoms  and  of  moleciUes  different  ? 
Did  big  particles  iierhaps  split  up  the  molecide  altogether,  whilst 
small  negative  particles  only  detached  something  '!  In  order  to 
investigate  this  problem  he  had  conducted  experiments  with  a 
Coohdge  bulb  in  which  the  number  of  kathode  particles  produced  was 
small,  as  long  as  the  spiral  kathode  was  cold,  and  very  much  in- 
creased as  the  kathode  was  made  hotter  and  hotter.  The  numerical 
])roportion  of  atoms  to  molecules  (revealed  l«y  positive  ray  analysis) 
had  hardly  been  affected  by  the  temperature  change,  however,  so 
that  it  looked  as  if  small  negative  particles  could  effect  the  splitting 
up  of  molecules  without  the  help  of  big  positive  jiarticles.  Similar 
arguments  might  explain  why  there  was  always  an  excess  of  hydrogen 
(over  oxj'gen),  i.e.,  more  than  the  double  volume  of  hydrogen  in  the 
gas  mixture  (H.,0),  which  was  collected  when  water  was  decom- 
posed by  radium  radiations.  In  recent  ex]5erinieats  Duane,  in  fact, 
iiad  found  hydrogen  only,  and  H^O.,  (hydrogen  peroxide)  m  the 
resididual  water,  so  that  the  oxygen  had  apparently  been  vitilised  in 
effecting  peroxidation.  Such  phenomena  suggested  that  in  the 
coUisions  between  particles  and  molecules  something  was  knocked 
off  in  peculiar  ways,  not  necessarily  in  accord  with  ordinary  chemical 
reactions.  iVs  a  rule  only  one  particle  was  knocked  off.  But  there 
were  cases  of  the  simultaneous  (not  successive)  knocldng  off  of  several 
particles,  by  coUisions  of  very  high  intensity.  Sir  Joseph  showed 
one  of  his  positive  ray  photographs,  in  which  seven  traces  spread  out 
above  one  anotlier  in  fan  fashion  on  the  positivesidc,  suggesting  that 
atoms  of  mercurj'  had  been  deprived  of  1,  2,  3  .  .  .7  negative  par- 
ticles. 


ELECTRIC  COOKPIG,  MAINLY  FROM  THE  CONSUMER'S 
POINT  OF  VIEW. 

We  give  below  au  account  of  the  discussion  which  took  place 
before  the  Manchester  Section  of  the  Institution  of  Electrical 
Engineers  on  3Ir.  W.  R.  Cooper's  Paper  on  tliis  subject.  An 
abstract  of  this  Paper  appeared  on  p.  7t>S  of  our  issue  of 
March  12. 

Mr.  B.  WF.i.norBSsaid  t  hat  as  the  result  of  about  three  years' experience 
of  electric  cooking  he  desired  to  eini)ha.si/,e  his  agreement  with  many  of 
the  author's  rccominendations.  Regarding  cunsvunption,  lj-2kw. 
homs  ])cr  person  per  day,  according  to  season,  was  the  average.  The 
losses  due  to  cooking  in  an  electric  nvcn  as  given  ii\  the  Paper  were  also 
conlirrned.  It  had  ofton  licen  stated  that  one-half  I  he  coal  used  in  a  house 
was  c'linsuined  in  the  kitchen  grate,  and  the  stfttislii'~  ;;lven  in  the  Paper 
under  the  heailing  of  consumption  and  comparnlivo  costs  absolutely 
conlirnicd  this  view.     It  was  very  desirable  to  moiuil  control  switches  on 
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the  wall  and  if  the  supply  was  from  a  3-wii'e  alternating-current  system 
a  double-pole  switch  should  always  be  used  in  order  to  isolate  the  appa- 
ratus entirely.  The  pilot  lamp  was  a  very  useful  accessory.  It  was 
gratifying  to  note  that  the  author  had  taken  up  the  earthing  question  so 
stroni^lv.  In  the  speaker's  opinion,  not  onlj'  cooking  apparatus,  but 
ererv'power  circuit  such  as  radiators,  &c.,  should  be  so  arranged  that  the 
apphance  itself  could  be  earthed.  If  the  Council  of  the  Institution 
decided  to  follow  the  author's  recommendations  and  take  action  regarding 
earthin",  the  speaker  suggested  that  the  Home  Office  Mining  Rules  might 
be  remodelled  to  suit  domestic  conditions.  The  speaker  had  used 
fle-xibles  of  various  types  domestically  for  about  8  years,  and  after  having 
experienced  all  the  troubles,  he  had  discarded  rubber-insulated  flexibles 
entirely,  and  adopted  flexibles  insulated  with  asbestos  bound  with  tlu-ead. 
These  asbestos  flexibles  were  entirely  satisfactory  after  IS  months  use, 
and  withstood  heat  and  ill-usage  much  better  than  ruljljer  flexibles. 
Regarding  comparative  costs,  accurate  accounts  of  the  heat  bill  for  a 
family  of  8  were  kept  for  2  years,  which  showed  a  total  difference  of  2os. 
between  the  electric  cooking  year  and  the  coal  year.  Electrical  energy 
was  supplied  at  Id.  per  unit  flat  rate  with  2i-  per  cent,  discount,  and  coal 
cost  17s.  6d.  per  tun  average.  The  apparatus  installed  by  the  author 
appeared  much  larger  than  actually  required  by  the  household,  and  would 
probably  accommodate  50  per  cent,  more  persons.  The  speaker's 
apparatus  had  a  maximum  demand  of  4  kw.,  whereas  the  author's 
maximum  demand  was  apparently  about  7i  kw.  In  confirmation  of  the 
view  that  the  api)aratus  was  too  large,  the  speaker  had  perused  figures 
in  connection  with  a  factory  using  an  electric  oven  which  would  cook 
many  more  meals  than  at  present  demanded.  The  cost  per  meal  served 
under  such  conditions  was  heavy,  owing  to  the  apparatus  being  larger 
than  was  immediately  required.  The  author  might  have  made  out  a 
stronger  case  for  electric  cooking  by  stating  that  the  electric  oven  or 
cooking  apparatus  was  alwaj's  available  ;  also  a  complete  absence  of  risk 
of  e.x])losion  or  fire.  ReliabiUty  was  important;  even  one  breakdown  in 
the  first  year  did  not  tend  to  promote  the  desired  confidence  of  the 
domestic  user.  Regarding  rates  and  charges,  the  consumer  on  the  flat- 
rate  system  never  knew  what  his  bill  was  to  be  at  the  end  of  the  quarter, 
and  in  the  speaker's  opinion  the  time  was  near  at  hand  when  domestic 
consumers  would  be  charged  on  the  contract  basis  involving  maximum 
demand.  Suitable  meters  for  such  a  system  were  not  at  present  on  the 
market,  but  investigations  were  in  progress  to  produce  such  an  apparatus 
shortly. 

Mr.  W.  Cramp  referred  to  the  heating  of  domestic  water  suppl}%  and 
cited  a  special  form  of  heater  suitable  for  attachment  to  water  taps,  which 
had  been  widely  advertised  some  time  ago.  Extraordinary  efficiencies 
were  claimed  for  this  ajipUance,  and  it  would  be  interesting  to  know  if  it 
was  successful.  Regarding  the  coke  water-heating  stove  suitable  for 
holding  a  kettle  on  the  top,  the  speaker  suggested  that  the  stove  might 
-  ucll  be  designed  with  a  hollow  top  to  contain  water,  thus  making  it  more 
•  ■/Kcient.  The  initial  outlay  on  apparatus  prevented  the  ado])tion  of 
ilrctricity,  and  it  would  be  interesting  to  learn  why  the  Corporation 
authorities  could  not  supply  electric  cooking  apparatus  on  similar  terms 
"uh  gas  appliances.  The  speaker  could  not  understand  why  electric 
oiens  should  not  be  mounted  at  a  reasonable  height.  Gas  ovens  were 
.  placed  on  a  stone  slab  on  the  floor  to  avoid  the  risk  of  fire.  This  was 
not  at  all  necessary  with  electric  ovens,  and  further,  there  was  no  flue 
*"  contend  with.  The  plan  of  putting  a  thermometer  on  the  oven  door 
I  lied  not  only  ill-advised  but  u.seless  ;  the  proper  place  was  inside, 
that  the  actual  temperature  of  the  oven  could  be  taken.  In  the 
v.iiiparison  of  cooking  costs  the  author  had  not  given  the  temperature  of 
the  coal  oven.  If  the  temperature  was  too  high,  an  average  loss  of  2.5  |)er 
cent,  was  not  a  great  deal  more  than  the  2.3 i  per  cent,  loss  given  in  the 
case  of  the  electric  oven,  when  the  temperature  was  too  high.  Everyone 
Ming  domestic  electrical  apparatus  had  no  doubt  experienced  the  trouble 
cau.sed  bj'  the  flexible  breaking  where  it  left  the  wire  supi)ort.  An 
appliance  which  would  insulate  and  also  prevent  the  sharp  bend  was 
required  to  replace  the  present  wire  spring.  The  subject  of  flexibles  had 
been  dealt  with  previously  in  a  Paper  by  Prof.  Schwartz  in  1907,  and 
although  the  method  of  test  differed  somewhat  from  that  of  the  author, 
the  results  showed  an  extraordinary  difference.  The  author  seemed  very 
optimistic  regarding  the  question  of  earthing,  when  he  stated  that 
possibly  in  those  towns  where  the  supply  undertaking  had  a  wiring 
department  this  part  of  the  work  received  proper  attention.  The 
speaker's  experience  .showed  that  it  did  receive  proper  attention  by  the 
wiring  department  if  it  was  contractor's  wiring  ;  but  if  the  municipal 
wiring  de])artnu'nt  carried  out  the  work,  anything  would  do.  A  case  was 
n'cenlly  discovered  where  a  circuit  carrying  500  amperes  was  earthed 
by  Corporation  workmen.  For  this  purpose  a  No.  18  wire  was  twisted 
round  a  loose  nut  on  one  of  the  switches  and  then  soldered  to  the  end  of  a 
lead  water  pipe  which  was  hanging  loose  from  a  roof.  Three  contractors 
were  engaged  on  this  installation  besides  the  Corporation,  and  whilst  the 
former  put  in  enelused  fuses,  the  latter  installed  bare  wire. 

Mr.  Alderman  W'.m.ker  thought  the  electric  cooking  load  was  one  to  be 
sought  after.  The  diversity  factor  was  good,  and  whilst  the  individual 
load  was  small  th(;  cumulative  effect  on  a  largo  system  like  Matu'liestcr 
would  be  beneficial  to  the  department.  About  a  year  ago  .Mnnclicater 
"dopted  a  new  tariff  in  order  to  attract  the  cooking  load — 12i  per  cent, 
on  the  rateable  value,  plus  id.  per  unit  metered.  It  was  also  stipulated 
that  houses  under  tliO  should  install  2  kw.  ;  £:}0  to  £.50  houses  '.i  kw.,  and 
over  £.50  4  kw.  The  response  to  the  tariff  was  very  poor,  and  after 
considerable  investigation  as  to  the  cause  the  qnly  conclusion  arrived 
at  wan  the  inadequate  wiring  of  the  houses  originally.  A  prospective 
User  of  cooking  plant  would  not  entertain  the  idea  of  rewiring  his  house, 
involving  destruction  of  plaster  and  fittings.  A  note  had  been  prepared 
oy  the  Department  for  circulation  amongst  architects,  builders  and  houno 


owners,  requesting  steps  to  be  taken  to  ensure  sufficient  copper  being 
put  into  new  premises  to  admit  of  radiator  and  cooking  loads.  The 
capital  cost  given  by  the  author  for  the  family  mentioned  seemed 
excessive.  It  remained  with  the  manufacturer  to  dispo.se  of  the  failures 
mentioned  in  the  Paper,  and  even  during  the  past  few  months  advances 
had  been  made  in  both  radiators  and  ovens  to  make  them  fool-proof. 
The  necessity  of  putting  all  switches  and  even  the  oven  in  an  accessible 
position  was  obvious,  and  a  pilot  lamp  on  each  circuit  was  very  desirable. 
The  author  was  right  regarding  the  use  of  a  thermometer  ;  the  indica- 
tions, even  if  they  were  not  actual  degrees,  would  guide  a  cook  to  work  the 
oven  at  the  greatest  efficiency.  The  question  of  tariff  was  still  one  for 
revision.  Assessable  value  was  perhaps  the  easiest  method,  but  if  the 
basis  was  to  be  on  plant  installed,  or  on  maximum  demand,  or  on  the 
number  of  points,  great  difficulty  would  arise  in  regard  to  the  expense 
incurred.  After  all,  a  person  living  in  a  highly-assessed  house  was 
accustomed  to  pay  on  the  standard  of  his  hou.se  being  worth  £50  or  £60 
a  year,  and  he  accepted  that  as  the  value  which  he  ought  to  pay  for 
anything  installed  by  the  municipality. 

Prof.  E.  W.  M.\RCH.iNT  said  the  best  cooks  were  the  most  stupid,  and  he 
did  not  believe  thermometers  to  be  of  any  service  to  such  persons. 
Regarding  small  electrical  appliances  the  weak  spot  was  certainly  the 
flexible,  although,  contrary  to  Mr.  Cramp's  opinion,  he  thought  the  wire 
springs  seemed  quite  satisfactory.  The  author's  suggestion  of  an 
inspector  attached  to  the  Corporation  department,  readily  available  to 
carry  out  small  repairs,  was  good  and  obviated  the  intrusion  of  the 
local  contractor  whose  dealings  often  convinced  the  consumer  that  the 
apparatus  was  not  a  success.  The  time  taken  for  repairs  was  usually 
much  too  long,  and  easily  replaceable  elements  were  to  be  advocated. 
The  speaker  entirely  agreed  with  the  author  on  the  question  of  charges. 
The  primary  charge  and  the  secondary  charge  should  be  kept  down,  but 
if  any  choice  had  to  be  made,  the  secondary  charge  should  be  kept  down 
in  order  to  induce  consumers  to  use  energy.  It  seemed  grossly  unfair 
that  the  primary  charge  should  have  any  bearing  upon  the  amount  of 
garden  attached  to  a  house  ;  a  charge  based  upon  the  cubical  contents 
or  floor  space  of  the  house  would  surely  be  more  reasonable.  Regarding 
diversity  factor,  the  development  of  electric  cooking  would  involve  an 
enormous  number  of  people  of  a  different  type  to  those  the  author  had 
mentioned.  The  engineer  of  a  large  gas  company  had  stated  that  the 
maximum  load  was  at  11  o'clock  on  Sunday  morning  when  people 
started  to  cook  a  hot  Sunday  dinner.  The  demand  for  other  purposes  at 
this  particular  time  was  very  small,  and  therefore  the  cooking  consumer 
was  evidently  a  very  desirable  one  for  the  electrical  engineer.  Why, 
in  the  case  cited  by  the  author,  was  the  consumption  so  heavy  between 
9  and  10  o'clock  at  night  ? 

Mr.  E.  M.  HOLLINGSWORTH  said  that  at  St.  Helens,  with  a  rateable  value 
system  and  a  secondary  rate  of  |d.  per  unit,  they  had  been  fairly  success- 
ful. The  initial  outlay  on  apparatus  and  wiring  was  the  chief  drawback, 
together  with  the  competition  of  gas  cookers,  with  gas  at  2s.  per  1.000 
cubic  ft.  There  would  be  no  difficulty  in  meeting  the  gas  competition 
successfully  were  it  not  for  the  cost  of  instaUing  and  unreliabiUty  of  large 
cookers.  A  large  works  employed  electricity  for  cooking  for  18  months 
with  every  success,  excepting  the  question  of  reliability.  Experiments 
employing  thermometers  had  been  made  at  a  cookery  school,  and  in  the 
hands  of  experienced  cooks  the  results  were  far  more  satisfactory  with 
thermometers  than  without.  The  author  did  not  say  too  much  about 
the  necessity  of  earthing  cooking  apparatus.  The  three  pin  plug  was  a 
very  satisfactory  device,  and  it  was  hardly  possible  for  a  negligent  wire- 
man  to  earth  improperly  apparatus  fitted  with  such  plugs.  »  Speaking  of 
tariffs,  the  author  had  said  that  at  Norwich  the  charge  was  12  per  cent, 
as  it  was  six  years  ago.  With  few  exceptions  the  rateable  value  system 
had  been  introduced  to  meet  cooking  and  lieatiuL'  loads  and  n.it  lighting 
only;  therefore  if  the  consumer  deriv.^l  Ih.-  ad\anlaL'''  of  riioic  efficient 
lighting,  why  should  the  supply  aullioiii\  un,-  him  a  fiirlh.  r  advantage 
by  reducing  the  primary  charge  ?  'i'lie  speaker  advised  engineers  wiio 
had  not  yet  adopted  a  rateable  value  or  double-charge  .system  to  do  so, 
as  the  half-watt  lamp  would  doubtless  arrive  and  place  them  in  a  wor.se 
position  than  when  the  metallic  filament  lamp  was  introduced.  A  com- 
parison of  figures  referring  to  the  question  of  high  assessment  had  shown 
that  the  average  cost  of  energy  for  a  large  house  was  a  little  less  per 
unit  than  in  the  case  of  a  snmll  house  not  paying  a  fixed  charge.  Energetic 
station  engineers  had  appreciated  the  value  of  cooking  load  for  a  long  time 
but  they  also  realised  the  keen  competition  represented  by  the  free, 
installation  of  gas  appliances  and  gas  at  2s.  jjcr  1.000  cubic  ft. 

Mr.  W.  EccLBS  gave  details  of  equipment  and  costs  in  the  case  of  his 
own  house,  asses.sed  at  £30  and  usually  accommodating  three  adults. 
The  equipment  was  as  follows  : — 

EhctrkuL — Lighting  on  a  generous  scale  throughout.  Cooking  by 
means  of  a  cooker  comprising  oven,  grill,  hot  closet  and  4  boiling  plates  ; 
also  a  number  of  self-contained  utensils.  Heating  by  means  of  portable 
radiators.     Power  for  washing,  vacuum  cleaning,  fans,  &c. 

Oas. — For  washing,  boiler  and  hot  water  for  house  supply  when 
kitchen  fire  was  unavailable. 
Coal. — During  winter  only  for  kitchen  and  one  room  fire. 
Electricity  cost  \d.  ])er  unit  plus  12.(  i>er  cent,  of  rateable  value. 
Gas,  23.  per  1,000  cubic  ft. 
Coal,  Is.  Oid.  per  cwt.  approximately. 
The  accounts  were  : — 

Quarter  ending Sept.,  1914.   Dee.,  1914.  .March, 1915. 

Electricity £2  16     7     £2  12     I       £3     4     5.J 

Gaa 0   K!     8       0     0     2.V       0     4     O" 

Coal 0     10       119'       2    0     7 


£3  IS    0    £4    0    Oi'  £5    9    Oi 
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vhich  represented  about  £17.  12s.  per  annum.  There  had  been  a  saving 
in  laundry,  carpet  cleaning,  baking,  and  charwomen  of  about  £13  per 
annum.  The  advantages  derived  were:  (1)  Less  of  the  drudgery  of 
housework  and  increased  cleanliness  :  (2)  comparative  independence  of 
maids  :  (3)  comforts  and  luxuries  otherwise  unattainable  at  any  price. 
The  authors  case,  whilst  being  devoid  of  the  aforesaid  advantages, 
except  perhaps  a  Uttle  extra  cleanliness  in  cooking,  showed  a  loss  of 
£8.  ISs.  9d.  This  loss  was  reduced  to  £1.  12s.  6d.,  if  the  cost  of  elec- 
tricity was  adjusted  to  the  speakers  rate.  Further,  coal  at  £13.  10s.  per 
annum  for  eight  or  nine  persons  was  very  economical  and  probably  much 
below  the  average.  On  the  whole,  the  author's  apparent  results  were 
hkely  to  be  discouraging  to  prospective  consumers,  as  the  average  layman 
would  not  trouble  about  explanations.  Regarding  electrical  cooking 
appliances,  there  was  still  much  to  be  desired  in  the  matter  of  cost  and 
design.  It  appeared  that  the  maker  of  electrical  ovens  followed  gas  oven 
practice  by  constructing  tall  narrow  ovens  which  were  quite  undesirable. 
The  fact  that  the  lower  6  in.  or  8  in.  of  gas  oven  was  utilised  for  distribut- 
ing the  heat  from  the  burners  seemed  to  be  quite  overlooked.  An 
electrical  oven  should  never  be  less  than  16  in.  by  16  in.  plan  area,  with  a 
height  varv'ing  from  12  in.  upwards,  according  to  the  capacity  required. 
The  electric  grill  was  practically  perfect.  The  speaker  thought  the 
I0S.S  due  to  roasting  should  be  the  same  whether  the  oven  was  electric  or 
coal  heated,  provided  that  in  each  case  the  oven  was  well  made  and  air 
tight.  In  the  case  of  a  gas  oven  the  constant  stream  of  hot  air  and 
burnt  gas  caused  the  excessive  loss.  Regarding  the  wiring  of  furnished 
houses,  the  local  authority  could  do  much  to  a-ssist  the  prospective  con- 
sumer by  evolving  a  more  satisfactory  combination  of  wiring  and  fittings, 
and  giving  the  benefit  of  their  experience  instead  of  leaving  the  applicant 
to  the  mercy  of  an  unknown  contractor,  and  a  book  of  regulations.  In 
the  speaker's  opinion  a  fair  basis  for  tariff  would  be  a  '"  primary  "  fixed 
charge  to  cover  the  capital  outlay  in  providing  the  supply,  which,  of 
coarse,  would  depend  on  the  situation  of  the  house  and  maximum 
demand ;  also  a  ''  secondary  "  charge  covering  the  cost  of  production 
during  the  time  supply  was  required.  The  application  of  such  a  basis  of 
charging  was  a  question  for  the  supply  authorities  to  settle. 

Mr.  H   A.  R.VTCLTFF  thought  electric  cooking  would  have  to  stand  or 
fall  on  its  merits  quite  apart  from  questions  of  cost.     Gas  cookers  were 
in  use  about  20  years  before  they  became  really  popular.     The  carbon 
filament  lamp  did  not  compare  favourably  with  incandescent  gas  in  the 
matter  of  cost,  but  there  was  a  big  demand  because  its  advantages  were 
recognised  and  appreciated.     The  same  would  apply  to  electric  cooldng 
sooner  or  later.     One  of  the  strongest  arguments  in  favour  of  electric 
cooking,  as  compared  with  gas  cooking,  was  that  the  average  gas  cooker 
was  not  a  model  of  hygenic  conditions.     There  was  one  outstanding 
feature  in  gas  cookers,  as  compared  with  electric  cookers,  namely,  their 
undoubted    robustness    and    general     mechanical    construction.     The 
occasional   renev.-al   of  grill  plates   was  the   only   point   for  attention. 
Referring  to  the  subject  of  water  heating,  the  author  did  not  regard  it  as 
financially  impracticable  provided  the  tariffs  were  suitably  adjusted.    If 
bv  this  was  meant  the  necessary  reduction  in  cost  of  electricity  the 
speaker   agreed,   but   not   otherwise.     Electric   water   heating   was   an 
expensive  luxury  at  Jd.  per  unit,  and  only  became  worthy  of  consideration 
on  the  score  of  convenience  and  cleanliness  ;  at  Jd.  per  unit  it  was  a  reason- 
able financial  proposition.     The  most  efficient  heaters  were  undoubtedly 
of   the   geyser  type,  in    which    water    flowed    through    the   heater   as 
required.     Their  efficiency  was  high,  but  there  were  serious  objections, 
one  of  which  was  the  enormous  kilowatt  demand  for  a  few  minutes,  which 
v.ould  not  permit  of  a  reasonable  tariff.     A  further  disadvantage  was  the 
necessity  of  red\icing  seriously  the  rate  of  flow  in  order  to  obtain  high 
temperatures.     Tests  carried  out  on  a  model  heater  of  this  type  showed  a 
water  inlet  temperature  of  60°F.,  outlet  temperature  110°F.,  flow  7}  galls. 
per  minute,  efficienc}'  98- 1  per  cent.     The  load  on  the  meter  was  7  kw. 
The  efficiency  fell  as  the  temperature  was  increased,  and  eventually  when 
a  temperature  of  200°F.  was  reached,  the  flow  became  very  unstable  and 
s'.ov.',  about  }  gallon  per  minute,  and  the  efficiency  dropped  to  94  per 
cent.     The  solution  of  the  problem  was  undoubtedly  the  thermal  storage 
system,  the  efficiency  of  which  was  very  problematical.     It  comnarerl 
very  well  with  coal  heating,  but  the  fact  was  not  to  be  overlooked  that 
coal  heating  systems  were  very  inefficient,  and  if  the  refinements  usually 
applied  to  electric  thermal  storage  were  applied  to  coal  heating  systems 
the  results  might  be  surprising  ;   in  fact,  the  electric  .system  would  be  out 
of  the  question.     The  principal  defect  with  the  thermal  storage  system 
wa.s  the  limited  supiily  of  water  at  high  temperatures,  and  in  order  to 
prevent  the  serious  losses  occurring  in  pipes  it  was  almost  necessary  to 
hiive  n  separate  storage  tank  on  each  floor  of  the  house.     Regarding 
electric  cookers  there  was  not  much  likelihood  of  progress  so  long  as  the 
consumer  had  to  purchase  his  own  apparatus. 

Mr.  Au.'oc'K  considered  it  a  very  difficult  matter  to  interest  the  ordinary 

hnu.seholder  in  electric  cookina    so  long  as  the  hot  water  problem  wa-s 

'in  '.Ivcfj,     Houses  at  £30  to  £.5(J  a  year  rental  had  a  fire  in  the  kitchen  for 

1  supply,  and  the  cooking  was  done  on  the  fire  as  a  by-product, 

(he  design  of  cookers   hot  plates,  &c.,  the  efficiency  of  the 

■  a"  largely  dependent  upon  the  intimacy  of  contact  between 

Ml    it  cli'mr-nts,  and  in  many  types  of  apparatus  the  surface 

^Tiiund  in  an  attempt  to  obtain  the  desired  intimate 

riiiiker  (lame  impinged  on  the  vessel  to  be  heated,  and 

id  for  the  electrical  engineer  to  aim  at  in  getting  the 

1  '  i.((  nonliict  with  the  vessel  to  be  heated.     Some  such 

'  M"  •Miloited,  u.sing  heating  elements  laid  in  troughs  of 

'  'lie  elementu  almost  touching  the  vp».«'l.     The 

'<  opinion  on  the  much  debated  question  of 


aluminium  were  liable  to  warp  after  a  time.  ^Vhilst  the  Manchester 
Corporation  demanded  the  installation  of  a  certain  number  of  kilowatts 
for  a  particular  house,  it  would  be  interesting  to  know  if  they  insisted 
upon  this  being  used.  Regarding  rateable  value,  the  speaker  found  the 
most  equitable  charge  to  be  12 J  per  cent,  on  £15;  1.5  per  cent,  from  £15 
to  £30,  and  20  per  cent,  for  anything  over  £30. 

Sir.  Cooper,  in  reply,  said  that  the  lat?ness  of  the  hour  would  prev3nt 
him  from  dealing  in  any  great  detail  with  the  numerous  points  that  had 
been  raised.  He  did  not  agree  with  Mr.  Welbourn  that  the  apparatus 
he  had  used  was  too  large.  It  was  necessary  to  have  a  certain  elasticity 
about  arrangements  so  as  to  provide  for  more  than  the  actual  normal 
family  from  time  to  time,  and  it  was  also  necessary  to  remember  that  th'; 
ordinary  coal  range  provided  a  large  surface  for  cooking  operations,  and 
in  many  cases  two  ovens.  These  had  to  be  replaced  by  a  single  oven,  and 
by  a  much  smaller  top.plate.  In  reply  to  ilr.  C^amb,  all  coke  boilers 
had  an  aperture  at  the  top  for  feeding  in  the  coke.  It  was  difficult  to 
water-jacket  this  part  of  the  boiler,  and  on  that  account  it  seemed  to  him 
better  to  have  it  so  made  that  it  could  be  used  for  keeping  things  hot.  As 
to  the  position  of  the  thermometer  it  would  probably  be  better  to  have 
this  fitted  to  the  top  of  the  oven  rather  than  to  the  oven  door,  though  he 
did  not  feel  that  the  latter  position  presented  any  very  great  objection. 
A  proper  thermometer  rapidly  took  up  its  temperature  again  when  the 
oven  door  was  closed.  He  had  not  experienced  anv  difficulty  (in  the  case 
of  three  domestics)  in  getting  the  thermometer  used.  A  portable  thermo- 
meter might,  of  course,  be  used  inside  the  oven  itself,  but  this  had  the 
great  disadvantage  that  it  could  not  be  easily  inspected  without  altering 
the  temperature,  and  if  it  hajjpened  to  be  on  a  porcelain  base,  the  lag  was 
very  great.  He  thought  the  idea  mentioned  )iy  Mr,  Alderman  Walker  of 
giving  notice  to  builders  to  put  in  sufficiently  large  conductors  in  the 
wiring,  so  as  to  permit  of  radiators  and  other  plant  without  re-wiring, 
was  an  excellent  move  in  the  right  direction.  As  to  tariffs,  Prof.  Marchaut 
had  suggested  floor  area  as  a  basis,  and  he  (the  speaker)  believed  that  tliis 
basis  had  actually  been  used  in  America.  In  regard  to  the  remarks  of 
Mr.  HolUngsworth,  he  quite  agreed  that  the  cost  of  installing  apparatus 
required  serious  attention  on  the  part  of  supply  authorities.  In  his  own 
case  the  work  had  been  carried  out  by  the  supply  undertaking,  and 
presumably,  therefore,  it  had  been  carried  out  cheaply.  Mr.  Eccles  had 
suggested  that  other  advantages  of  electric  cooking  might  have  been 
mentioned,  and  he  (the  speaker)  would  certainly  have  mentioned  many 
other  advantages  if  the  Paper  had  been  one  for  popular  consumption, 
instead  of  for  discussion  by  eneincers.  As  to  the  question  of  efficiency  in 
thermal  storage,  this  depended  partly  on  the  proper  proportioning  of  the 
apparatus  to  the  demand,  and  under  suitable  conditions  it  might  reach  a 
reasonably  high  figure. 
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REORGANISATION  OF   THE  BOARD  OF  TRADE  AND 
BRITISH  CONSULAR  SERVICE.* 

BY    CILUtLES    H.    LUKE. 

One  or  two  serious  considerations  specially  obtrude  themselves  in 
ponneotion  with  British  trade  and  eoininerce  just  at  present,  one 
being  the  silent  pressure  of  the  British  Fleet,  which  has  («)  practically 
driven  German  trade  otf  the  seas,  (h)  allowed  our  Mercantile  ^Marine 
almost  normal  scope,  (c)  practically  cut  off  the  whole  supply  of  raw 
material  ie:iuired  to  keep  many  of  the  works  and  factories  of  GermaTiy 
employed.  Another  factor  is  the  competition  for  (Jerman  trade 
which  naturally  arises  from  our  friendly  rivals  in  the  United  States. 
This  great  comitry  being  neutral,  American  manufacturers  are  free 
to  devote  themselves  to  this  work,  and  to  secure  quietly  full  benetit 
of  their  enterprise  in  building  the  Panama  Canal.  Further,  we  must 
not  forget  that,  crush  (Jermany  as  you  may,  you  will  have  sooner  or 
later  to  reckon  with  the  genius  of  the  nation  in  the  competition  for 
the  world's  trade,  and,  bearing  in  mind  the  phenomenal  rise  of 
Teutonic  industry  since  1870,  this  may  well  come  sooner  rather  than 
later,  though  probably  on  healthier  and  less  aggressive  lines.  Bearing 
all  these  facts  in  mind,  let  us  consider  how  we  8.re  equipped  for  the 
industrial  fight.  I  desire  this  evening  to  draw  attention  particularly 
to  the  national  or  Government  aspect  of  this  question,  g,s  I  consider 
that  it  Ls  on  this  side  of  the  question  that  we  must  to  a  great  extent 
look  for  the  reason  of  our  failure  to  fully  benefit  by  our  imdoubted 
opportunities  in  the  past.  The  Government  is  represented  by  the 
Board  of  Trade  at  home,  and  by  Commercial  Attaches  (whose  work 
is  seldom  heard  of)  and  Consuls  abroad,  all  controlled  by  the  Foreign 
Office.  The  Board  of  Trade  is  divided  up  into  numerous  depart- 
ments, among  these  being  the  Railway  Department,  which  examines 
plans  for  railways,  inspects  them,  inquires  into  causes  of  accidents, 
and  controls  tramwa,ys,  gas,  water  and  electric  light  companies ;  a 
Marine  Department ;  and  a  Finance  Department  (established  about 
1900),  which  has  to  collect  information  on  various  matters  comiected 
with  conditions  of  employment,  details  of  labour  disputes,  and  more 
recently  has,  imder  the  able  guidance  of  Sir  George  R.  Askwith,  had 
a  great  deal  to  do  with  the  settlement  of  strikes.  The  Patent  Office 
and  the  Bankruptcy  Bo<",rd  are  also  under  the  Board,  and  recently 
an  Exhibition  Branch  has  been  established  to  take  charge  of  British 
interests  in  foreign  mtemational  exhibitions  in  cases  where  the 
Government  has  been  officially  asked  to  participate.  Lastly,  there 
is  the  Commercial  Intelhgence  Department,  which  can  be  considered 
\  to  be  the  only  reasonably  businesslike  department  in  the  Board  of 
Trade,  though  vM  who  know  the  attitude  assumed  by  Civil  servants 
must  have  a  good  deal  of  pity  for  those  unfortimate  business  men 
who  are  in  charge  of  this  particular  department. 

When  one  considers  the  list  of  duties  with  which  these  departments 
are  required  to  deal,  and  the  fact  that  it  is  reasonable  to  sup))Ose  that 
•  the  sympathetic  fostering  of  British  trade,  and  export  trade  in  par- 
ticular, is  one  of  the  first  duties  of  the  Board  of  Trade,  one  cannot 
help  but  thuik  that  this  Board,  as  at  present  constitute  I,  is  not 
properly  equipped  to  do  justice  to  the  work  entrusted  to  it,  which  in 
all  other  great  countries  is  in  the  hands  of  several  Ministries.  The 
export  trade  of  this  country  has  steadily  grown  from  a  value  of 
£244,080,577  m  1870  to  £.525,245,289  in  1913,  but  German  export  trade 
ha.s grown  from  a  value  of  £1 14,000,000  in  1872  to  £490,482,000  in  1913, 
thus,  while  British  trade  has  considerably  more  than  ildiibled  in  value, 
Gennan  ex()ort  trade  has  more  than  quadrupleil,  and  would  probably, 
had  there  been  no  war,  have  equalled  or  passed  the  British  total  by 
the  end  of  1914. 

Taking  into  consideration  the  vast  mass  of  trade  and  its  great 
importance  to  the  country,  is  it  reasonable  to  exjiect  that  the  con- 
stitution of  the  Board  of  Trade,  which  was  originally  intended  to  deal 
with  a  trade  of  £70,000,000,  is  calculated  to  deal  s'atisfactorily  with 
the  present  vast  turnover  ?  Since  1804  the  Presid(!nt  of  the  Board  of 
Trade  has  been  a  Cabmet  Muilster,  a  somewhat  tardy  recognition 
of  the  importa:uc  of  trade  to  a  "  Nation  of  slioi)kcc|)ei's.  The 
principal  officers  are  secretaries,  all  taken  from  the  ranks  of  the  Civil 
iService,  and  all  more  or  less  tainted  with  that  contempt  of  trade  so 
characteristic  of  the  Government  official.  Such  is  the  (Jovemmont 
IH-partment  to  which  is  mainly  entrusted  the  official  regulation  of  our 
tommerce,  our  Mercantile  Marme,  with  its  20,000,000  tons  of  shipping, 
and  our  railways. 

The  concentration  of  so  m.any  functions  under  one  official  head  has 
for  a  l(jng  time  been  considererlby  busiiu'ss  men  to  be  a  basic  mistake 
in  our  Govimiment  Trade  Department.  The  magnitude  of  the 
interests  involved  would  seem  to  point  to  a  proper  division  ot  the 
duties  of  the  Board  of  Trade  into  three  Ministries— a  .Miiistry  of 
Commerce,  a  .Ministry  of  Marine  and  Railways,  and  a  Ministry  ot 
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Labour,  or,  if  it  is  objected  that  as  we  have  an  Admiralty  Department 
a  Ministry  of  Marine  is  imnecessary,  the  division  might  be — a 
Minister  of  Commerce  (controlling  all  ordinary  trade  and  Jlercantile 
Jlarine  matters),  a  Minister  of  Railways  and  a  Jlinister  of  Labour, 
this  latter  a  most  important  and  greatly  needed  reform.  All  these 
Ministers  to  be  respoiisilile  to  Parliament,  which  is  most  important. 

By  such  a  (li\  isiim  it  might  be  possible  to  gradually  permeate  the 
Commercial  Departments  with  a  greater  realisation  of  what  the 
nation  expects,  and  ultimatel}',  perhaps,  to  get  rid  of  the  official 
attitude  that  the  Government  has  no  interest  in  trade  qua  trade, 
except  to  tax  industry  to  the  limits  of  its  capacity,  and  frame  regula- 
tions defining  the  conditions  which  must  exist  on  ships,  on  railways, 
in  works,  collieries  and  factories,  such  regulations  being  frequently 
characterised  by  ridiculous  want  of  knowledge  of  what  is  required. 
There  have  been  attempts  in  recent  years  to  graft  some  more  up-to- 
date  methods  on  to  the  constitution  of  the  Board  of  Trade,  and  two 
departments  have  been  added,  the  Commercial  Intelligence  Depart- 
ment (which  incorporates  the  old  statistical  department)  and  the 
Exhibition  Branch,  both  of  wdiich  are  doing  valuable  work.  It  may 
be  urged  against  the  suggested  reorganisation  of  the  Board  of  Trade 
that  the  present  is  not  an  opportune  time  at  which  to  imdertake  such 
work,  owing  to  the  serious  difficulties  which  have  to  be  faced  from 
day  to  day.  In  this  connection  I  would  only  cite  the  action  of  the 
Government  m  appointing  as  War  Minister  the  greatest  organiser 
in  the  British  Army,  after  the  outbreak  of  war,  and  in  spite  of  the  fact 
that  his  service  had  been  available  for  a  number  of  years,  and  for 
pofitical  reasons  the  nation  had  been  deprived  of  the  benefit  of  his 
miiversaUy  acknowledged  genius.  Li  the  same  way  the  question  of 
altering  the  constitution  of  the  Board  of  Trade  has  been  brought 
before  successive  Governments  by  business  deputations  and  through 
the  Press  for  many  years,  and  nothing  has  been  done,  and  now  m 
trade,  as  in  war,  we  are  at  the  parting  of  the  ways,  and  are  as  prepared 
for  a  trade  campaign  as  we  were  for  a  world  war  on  August  4,  1914. 

What  will  happen  after  the  war  ?  Dumping  of  a  character  such 
as  has  never  been  experienced  in  the  wdiole  history  of  this  countrj', 
for  a  considerable  number  of  German  manufacturers  are  making  for 
stock,  and  they  wdll  require  to  convert  the  stock  into  money  as 
quickly  as  possible,  and  will  probably  offer  the  goods  at  any  price  to 
the  only  comitry  that  is  likely  to  have  the  necessary  cash  for  same. 
This  is  a  very  serious  question.  I  cannot  help  believing  that  the 
majority  of  business  men  in  this  coimtry  are  agreed  that  the  best 
will  not  be  made  of  the  present  situation  imless  the  Government 
attitude  towards  trade  is  altered,  and  the  department  in  question 
thoroughly  reorganised.  The  ^linisters  selected  should  be  selected 
by  merit,  and  not  because  of  party  allegiance,  on  the  same  principle, 
for  instance,  as  the  Sea  Lords  of  the  Admiralty  are  chosen. 

The  work  of  the  Board  of  Trade  in  safeguarding  life  at  sea,  travel- 
ling on  railways  and  the  hundred  and  one  other  details  to  which 
attention  is  given,  is  excellent ;  but  this  is  departmental  work,  and 
should  be  entirely  subordinate  to  what  should  be  the  main  objective 
of  .such  a  department,  the  sympathetic  fostering  of  tha  commercial 
interests  of  the  nation.  We  have  recently  had  before  us  two  remark- 
able examples  of  the  want  of  business  instinct  in  Government  circles. 
A  short  time  ago  the  C4ovemment  decitled,  very  wisely,  to  establish 
an  Industrial  Coimcil,  but,  much  to  the  surprise  of  the  ordinary  man, 
not  a  smgle  labour  leader  was  appointed  as  a  member  of  this  Council. 
One  of  the  main  reasons  for  the  appomtment  of  the  Gomicil  was  to 
deal  with  questions  between  employers  and  employe,  wdth  a  view  to 
preventing  strikes,  and  generally  helpmg  things  forward  in  an 
amicable  way  durmg  this  time  of  national  stress.  It  was  only  after 
an  out<:i-y  from  various  directions  that  a  labour  representative  was 
ajipointed.  The  oth(;r  glaring  Ciise  is  shown  in  tho  scheme  for  holding 
a  Ix)ndon  fair  on  the  lines  of  the  Leipzig  Fair,  which  the  Board  of 
Trade  are  promoting  directly.  Xo  one  will  dispute  that  it  would  be 
exceedmgly  important  for  British  trade  if  a  fair  on  the  lines  of  the 
Leipzig  Fair  were  held  in  Great  Britain  every  year,  but  I  do  not  t  hink 
that  the  way  in  which  the  Government  are  handling  this  matter  will 
tend  to  assist  British  manufacturers  to  any  extent,  as,  as  far  as  wo 
can  leam,  it  is  to  be  a  very  small  fair  in  the  Agricultural  Hall,  whereas 
a  proper  fair  on  tho  lines  of  the  Leipzig  Fair  would  require  about  10  or 
12  times  the  accommodation,  and,  further,  it  is  well  known  that  tho 
Board  of  Trade  have  no  exhibition  experts  on  their  stall,  and  there- 
fore they  run  a  very  grave  risk  of  upsetting  the  manufacturers  who 
exhibit  by  not  knowing  the  AB(!  of  the  business. 

The  author  makes  a  comparison  with  ot  her  countries,  and  it  is  shown 
that,in  France,  for  instance,  there  are  three  Ministries  to  deal  with  tho 
work  of  our  Board  of  Trade.  Similar  conditions  prevail  in  Germany, 
where  there  is  a  special  Industrial  Council,  fornied  of  men  of  eminence 
in  contmerce  and  also  Government  officials,  which  has  practically 
autocratic  power  in  the  direction  of  fostermg  (!erman  trade. 

The  Foreitjn  Ojfice  and  Trade. — The  work  of  this  do])artment  is 
extremely  important  to  British  commerce,  for  it  is  this  office  wdiicli 
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lias  the  appnintiiiRnt  of  Commerfial  Attaches  and  Consuls.  There 
nrp  no  doubt  quite  a  number  of  good  business  men  among  Attaches 
and  the  Consuls,  but  how  few  business  men  there  are  who,  travelling 
abroad,  get  any  good  whatever  from  our  Consuls.  How  different 
are  the  men  we  send  out  to  those  who  reiiresent  Germany  and  the 
I'nited  States.  All  American  Consuls  must  be  American  citizens. 
while  German  Consuls  are  generally  men  academically  trained  in 
the  science  of  national  economics,  and  are  versed  in  every  detail 
connected  with  the  commercial  life  of  the  nation  to  which  they  are 
accredited.  Out  of  about  1,200  of  our  Consul-Generals,  Consul.<;  and 
Vico-Consuls  about  25  per  cent,  or  more  are  foreigners,  among  them 
some  foreigners  occupying  the  position  of  Consul-Ge.neral.  Again, 
showing  how  slowly  we  have  progressed  in  this  matter,  in  .spite  of 
Warning,  and  how  nnich  an  awakenuig  is  needed,  one  roads  in  the 
"Manchester  (iuardian  "of  October  14,  1914,  a  commimication  from 


s^nple  and  ^mct  method  of  representing  tlie  value  of  an  angle, 
wliicli  may  be  of  interest  to  inath'^tnatirians. 

Possibly  it  may  alloady  lie  well  known,  Ijut  1  have  not  .seen 
it  mentioned  anvwhere. — I  am.  &c.. 


North  Shields.  April  1. 


C.  Tl-R.VRULL. 


POLYPHASE  COMMUTATOR  MACHINES  AND  THEIft 
APPLICATION. 

TO   THE   EDITOR   OF   THE   ELECTRtCUX. 

Sfr  :    I  notice  that  Dr.  Wall  lias  taken  the  opportunity  to 
revert  to  the  above  in  your  columns,  liis  reason  for  doing  .so 
licing  that  I  appear  to  have  failed  to  recognise  the  main  points 
,1  gentleman  who  travels  a  good  deal  on  the  Continent,  in  which  he  I  of  his  remarks  on  tile  shunt  tvpe  commutator  motor.     MV 
ays  :   "  The  Government  would  do  well  to  establish  trained  Consuls     reply  as  given  iii  the  "  Journal ''  may  seem  strange  to  anyone 


with  soimd  ])ractical  luisiness  knowledge,  working  longer  hour's  and 
receiving  salaries  calculated  to  make  such  positions  woilh  striving 
for.  We  should  have  only  Briti.sh  subject.?  as  Consuls  on  the 
Continent.  ' 

But  what  can  we  expect  ?  The  Foreign  Office  is  of  a\\  the  Govera- 
ment  Departments  the  one  most  permeated  with  the  spirit  of  red 
ta.pe.  Sureh-  a  de))artinent  such  as  this,  where  trade  and  commerce 
are  looked  upon  as  "  vulgar,"  a.nd  the  high  craft  of  diplomacy  is  the 
iTjIing  deity,  is  not  the  one  to  be  entrusted  with  the  importa.nt  task 
of  selecting  the  consular  representatives  of  a  great  industrial  nation, 
when  one  of  the  most  important  duties  of  the.se  Consuls  is  to  report 
on  the  commercial  position  of  the  district  to  which  they  arc  accredit( d. 
The  di])loniat!c  .service  of  this  country  costs  about  £300.0(11)  per 
annum  for  HiO  members,  nearly  £1,700  each  per  annum,  the  Consular 
Ser\ice  with  about  1,200  members  costs  about  £100,000  per  annum. 


who  .studies  it  attentively,  and  it. is  now  necessarily  incumbent 
on  me  to  give  an  explanation. 

His  contribution  to  the  discussion  was  sent  to  me  for  com- 
ment, and  it  clearly  confirmed  tlie  verbal  remarks  he  made  at 
the  time  the  Paper  was  given.  It  contained  erroneous  state- 
ments and  an  erroneous  conclusion  with  regard  to  the  operation 
of  the  motor  in  cjuestion,  and  these  I  corrected  in  my  reply  as 
printed  in  the  "  .lournal."  These  statements  were  contrarV 
to  those  he  now  makes  ;  they  were  afterwards  eradicated  and 
liis  conclusion  was  corrected  without  my  knowledge  and  before 
his  remarks  appeared  in  print. 

The  point  he  wishes  to  bring  out  is  in  connection  with  over- 
synchronous  running  ;    if,  however,  he  will  re-read  my  reply 


and  after  deducting  fees  received  by  Consuls  leaves  a  net  cost  of     ^^  will  perhaps  appreciate  its  significance. — I  am,  &c., 


about  £20  per  Consul  per  annum  to  this  great  industrial  nation 

The  inefficiency  of  our  Consular  Ser^-ice  has  been  mdis|)utably 
demonstrated  in  the  earlier  stages  oi  the  great  war  by  the  fact  that 
many  of  the  British  Consuls  in  the  jjarts  of  the  world  where  German 
raiders  were  carrjing  on  their  operations  were  natives  of  these 
lonntrics,  and  therefore  very  little  information  was  .sent  to  the 
Briti.sh  Admiralty  with  regard  to  su.spicious  colliers.  &c.,  who  were 
arr.-vnging  to  coal  these  raiders.  Had  there  been  an  efficient  British 
Consular  ser\'ice  in  these  coimtries  the  raiders  might  have  been 
caught  more  cjuickly,  and  a  great  loss  to  the  Merchant  Marine  saved. 
This  is  not  an  attack  on  the  personnel  of  the  Board  of  Trade  or  on 
any  Government  Dcj)ariment.  but  on  the  ])revailing  system,  and  on 
that  environment  in(!ovcmmcnt  circle?, perhaps  best  described  as  a 
contempt  for  trade  which  seems  to  stultify  all  efforts  at  reform.  One 
cannot  help  suggesting  that  it  should  be  possible  to  implant  the  best 
elements  of  the  CJerman  methods  on  our  commerce,  particularlv 
I  heir  co-operative  organisation,  which,  if  grafted  on  our  indivi- 
dualism, would  forge  an  irresistible  weapon  for  the  nation.  All  the 
kindly  feelings  engendered  by  the  stem  struggle  side  by  side  against 
the  common  foe,  as  well  as  the  bitter  hatred  of  that  enemy,  will 
\irirk  for  us  if  we  are  wise  in  seizing  the  o])portunity.  Britain  has 
slio\ni  that  she  stands  by  "scraps  of  paper,"  and  recognises  inter- 
iiiitional  obligations,  and  is  standing  alongside  her  Allies,  strong  for 
liberty  and  justice  and  the  rights  of  small  nations.  Now  is  the  time 
for  the  (Jovemment,  as  well  as  the  banking  interests  and  the  jicoplc. 
lo  show  where  Britain  al.so  stahds  in  trade  and  commerce. 


Rugby,  April  6. 


N.  Shuttleworth. 


CORRESPONDENCE, 

THE  K.VTRNSION  OF  TIIH  Oi'KWAToR  '  j  "  TO   THE 
MKASCREMKNT  OF  ANGLES. 

To   THE   EDITOR  OF  THE   KLECTRICTAX. 

Sir  :    The  nperutor  j  is  ordinarily  used  tf)  turn  a    yertoi 

fhroiigli  ft  nji}it  angle,  but  it  would  appear  that   the  synibol 

Miight  Ik-  umpliried  to  I  urn  a  vector  through  any  angle  at  all. 

Uritingj  uh(  — 1)'"',  tlien  multiplying  by  it,  will  turn  (i  vector 

tliroughlKideg.     Multiplying  by  (-J)"'^  will  turn  it  through 

l')d.!if..niKl  l.y  (_  I )'.♦■)«;■.  through  ]  deg.      Similarly  (1)0  will 

■Ii.    .,,1  /.  indcgrees,  (-^|)«MK)deg.,  (I)'    180  d.'g..  (-1)"  ' 

''■'"'•"   ^""l  (      l)-3(J()deg. 

t'l  ■   ":ill\   the  notation  wniild  mean  that  the  value  of  thi' 

would  represent  the  iinioiint  of  turning  to  which  the 

•  '  '  •!  Iiiid  been  Wibjected.  with  the  convention  that  an  index 
'■I  1  would  repn-wnllW  deg.     The  nicthnd  therefoic  >A\va  u 


ELECTRIC  WATER  HEATING. 

TO   THE -EDITOR   Ot"  THE    ELECTRICI.4y. 

Sir  :  Evidently  a  wrong  impression  has  got  abroad  with 
reference  to  my  remarks  on  Mr.  Cooper's  Paper  on  "  Electric 
Cooking,"  read  before  the  I.E.E.  on  the  11th  inst.  Will  yoii. 
tlierefore,  be  good  enough  to  publish  the  letter  which  I  have 
found  it  necessary  to  write  to  the  editor  of  the  "  Gas  Journal  "  ? 
I  enclose  herewith  copy  of  the  letter. — I  am,  &c., 

Harrogate,  March  31.  CtEO.  Wilkinson. 

The  following  is  the  letter  to  wliich  Mr.  Wilkinson  refers  :  — 
"  Bcocli  Mount,"  Harroaatc,  March  31,  191 '). 
The  Rciitor, 

•■.lournal  of  Gas  Lighting  and  Water  Sui)iily,"  11.  Bolt -court.  Fleet - 
street,  London. 

])k,\r  Sir  :  In  perusing  your  "  Klcetricity  Supply  Memoranda  "  in 
your  issue  of  tlie  30tli.  I  find  that  the  writer  uiussly  misrepresents  my 
statement  as  to  water  heating  made  during  the  (list\ission  on  Mr.  Cooiier  .s 
I'aper  at  the  Institution  of  Electri<al  Engineers. 

Moreover,  your  writer  casts  aspersions  upon  tlic  cleanliness  of  myself 
and  member.'!  of  mv  family,  which  ap|)car  to  me  tn  be  in  very  bad  taste. 

Wliat  I  actually  "said  was  that  the  electric  heater  has  a  cubical  capacity 
cr|usil  to  12  gallons,  but  it  is  c'nual  to  an  o\itput  of  over  (10  gallons  of  water 
per  day  at  lOO^K.,  which  I  tliink  you  will  agree  is  a  fair  supply  for  a  small 
Jidiisehold  ;  it  is  found  sutlicient'for  two  or  three  baths  per  day  in  addi- 
tiiiii  to  the  ordinary  kitchen  requirements. 

1  have  facilities  for  the  production  of  10  times  this  amo\mt  of  hot  water 
if  necessary,  hut  the  output  of  the  electric  heater  i»  found  ample  for 
"iilinaiy  everv-dav  demands. 

1  hope  you  will  ilo  me  the  justice  to  have  this  matter  i)ut  risiht  in  your 
luNl  i^siie.  Yours  faithfully. 

(;i;o.   Wilkinson 


'FUR  "ELECTRICAL  ENGINKKHS  inARV.-' 

TO   THE    EDITOR   OV  THE   KLECTKICi.VN. 

Sir  :  In  vour  issue  of  April  2nd  you  jiiiblish  a  review  of  the 
"  Electrical'  Engineer's  Diary  "  for  liMO.  The  volume  wa.^ 
issued  in  Decetidier  last,  and  ft  copy  Was  sent  you  then.  Your 
leview  seems  to  be  somewhat  belated. 

Your  question  as  to  tlie  copyright  of  the  matter  appearing 
ill  the  "Electrical  Engineer's  Diury  "  is  best  answered  by 
referring  you  to  your  own  report  of  the  action  brought  by  the 
publishoVs  against  nii  electrical  iirm  who  had  icjirinted  in  theiv 
latalogue    lertuin    matlfi'    Iioui    tlie   •'  Eictlri(.ul    Engiueer'.i 


THE  ELECTRICIAN,  APRIL  9,  1915. 


27 


Diary."  The  cop^iiglit  was  admitted  by  tlie  defendants,  wild 
nudertook  to  pay  damages,  the  costs  o£  the  action,  and  to  give 
a  perpetual  undertaking  that  the  infi'ingement  would  not 
be  repeated. 

Your  reference  to  the  table  on  p.  168  and  the  Standard 
Specification  on  p.  147  is,  I  think,  too  petty  to  call  for  comment. 

Regarding  your  reference  to  the  "  Index:  to  Manufactures,"' 
I  find  it  is  a  fact  that  two  obvious  printer".s  errors  have  crept  in. 
Thev  are,  of  course,  regretted,  and  will  be  corrected  in  futui'e 
editions.  These  two  unfortunate  errors  seem  to  have  got  on 
vour  nerves,  seeing  that  this  is  the  second  time  you  have 
publicly  denounced  them  in  your  paper.  Incidentally,  I  note 
that  you  refer  to  this  list  as  the  ""  Index  to  Manufacturers." 
Permit  me  to  call  your  attention  to  the  fact  that  your  printers 
liave  made  an  error.  The  correct  title,  as  you  can  easily  see 
bv  reference  to  your  copy  of  the  Diary,  is  the  ""  Index  to 
Manufactures." — I  am,  &c..  The  Editor, 

London,  April  6.       The  "  ELECTErcAL  Enoinkkr's  Diary." 


LEGAL  INTELLIGENCE. 


Hood  V.  Walthamstow  Urban  District  Council. 

Last  week  tlie  (burt  of  Appeal  (Lord  Chief  .Justice  Lord  .rustice 
Swinfen  Eady  and  Mr.  .Justice  J?ray)  ordered  a  new  trial  of  this  action. 
Plaintiff  had  been  awarded  iI.umilj.-  tur  ii-r-Mual  injuries  received 
owing  to  defendant's  alleged  ne-j  I:  Jim  -  m  iIm  iiijiipjvinent  of  one  of  their 
tramcars,  the  question  being  mIm  iIh  i  tin-  :irf  iilinr  occurred  through  in- 
attention to  the  electric  wire  and  its  supports.  The  Court  held  that  the 
verdict  of  the  jury  was  ambiguous,  and  could  not  support  a  judgment  for 
the  plaintiff. 


Prizs  Court  Case. 


In  the  Prize  Court  last  week  the  President  (Sir  Samuel  Evans)  hatl 
before  hiin  a  suit  by  the  Crown  asking  for  the  condemnation  as  enemy 
property  of  tive  cases  of  electric  fans,  seized  on  board  the  P.  &  0.  steam- 
-liip  '•  I'oona,"  in  London  on  Oct.  17  last.  The  goods  were  claimed  by 
I  .iria  (Ltd.),  a  company  duly  incorporated  in  England. 

Mr.  J.  B.  AspiNALi.  (for  the  Crown)  said  that  the  fans  were  sent  to 

I  iirmany  at  some  time  before  the  outlireak  of  war  by  the  Isaria  Znhler- 
Mirke,  of  .Munich.       The  outer  v/ooden  case  in  which  the  goods  were 

II  liked  bore  labels  printed  in  Germany,  and  also  had  the  words  "  Made  in 
'  I  imatiy  "  stencilk-fl  upon  them,  and  each  of  the  fans  was  wrapped  in 

i|ior  liearing  jirinted  (ierman  labels.  They  were  forwarded  to  Aiistralia 
;,  the  s.s.  "'  Rheinland,"  but  were  afterwards  sent  back  to  this  country 
oil  the  .s.s.  '"Poona"  to  Isaria  (Ltd.).  The  goods  reached  Australia 
before  the  outlireak  of  war  ;  they  were  consigned  by  Messrs.  Lascelles, 
Parrliigton  &  Brasche,  of  Melbourne,  '"  to  order,"  London.  The  goods 
were  lianded  over  to  the  firm  in  Melbourne  by  one  Brand!,  who  was 
alleged  to  be  the  Australian  traveller  of  the  English  company,  but  who 
the  Presirlent  was  asked  tfi  say  was  the  Australian  traveller  of  the  German 
company.  He  sulniiitlnl  that  (lir  u'oods  were  so  tinged  willi  German 
interest 'thai  tin  y  ought  to  1..-  inn. limned.  The  contention  mi  the  other 
side  is  that  I  he  goods  were  the  jiroperty  of  the  English  company.  After 
referring  to  the  constitution  and  directorate  of  the  cf>nii)any,  Mr. 
Aspinall  saitl  that  looking  at  the  reality  of  the  transaction,  his  ca.se  was 
that  the  goods  were  probably  the  property  of  the  Cierman  com]iany.  But 
even  if  they  were  not.  but  were  the  property  of  the  Knglish  company, 
then  he  contended  for  the  purpose  of  prize,  that  that  com))any  was  so 
'ierman  that  if  the  L'oods  belongi'd  to  them  they  ought  still  !o  be  con- 
demned. Ill-  askiil  his  Lordship  to  follow  up  what  he  said  in  the 
'■'fomnii  and  liolli.  isand  "  and  hiok  at  the  "  realities  of  the  Ihlng." 

Mr.  Ei.Ki.s  (for  tin;  claimants)  said  his  submission  was  that  where  tlu^ 
Unods  were  shipped  and  .seized  in  a  British  ship  trading  between  two 
British  ports,  the  onus  was  on  the  CVown  to  jirove  that  the  goods  were  of 
an  enemy  character. 

The  PREsroKNT  :   No. 

Mr.  Elkis  said  that  then  lie  submitted  that  the  goods  were  clearly  the 
property  of  the  English  company,  and  as  such  were  not  confiscable.  The 
traiwaction  was  a  simple  one.  The  goods  were  ordind  from  the  .Munich 
company  by  the  British  company,  and  were  .sent  direct  to  Brandl,  the 
British  company's  Australian  traveller,  and  he  handed  them  over  to  the 
British  eonipan'y's  Australian  agents  (Messrs.  Lascelles,  I'arrington  & 
Brasche)  on  sale  or  return  terms.  The  goods  proved  not  to  he  suitable 
for  the  Australian  market,  and  the  agents  shipped  them  back  to  London. 
At  the  time  of  the  seizure  they  were  the  property  of  I  \u-  lOnglish  company. 

Frank  .Mokton,  the  English  company's  manager  since  Aug.  3.  gave 
evidence  to  the  clfect  that  the  goods  were  l)OUglit  outright  by  the  English 
company  from  the  Gorman  compaiiy,  and  had  lieen  paid  for  by  running 
Mobunt. 

The  hearing  yia-t  adjourned  till  the  13th  iiist.  for  fiiUli'i'  evid.nee. 


Dundee  Tramway  Arbitration, 

The  Board  of  Trade  arbitrator  (Mr.  W.  A.  Carter.  C.E.)  recently  com- 
menced to  hear  evidence  in  the  arbitration  between  the  Dundee,  Brought\- 
Ferry  &  District  Tramway  (Jo.  and  Dundee  Town  Council  to  determine 
the  price  to  be  paid  by  the  Council  for  the  portion  of  the  tramway  line 
between  the  eastern  boundary  of  Dundee  and  the  western  boundary  of 
Broughty  .Ferry  as  they  existed  in  1904.  This  portion  is  less  than  a 
mile  in  extent  and  the  Council  have  power  to  purcha.se  it  under  see.  45  (7) 
of  the  provisional  order  of  1904. 

The  company  was  represented  by  the  Solicitor-General  aiid  the  Council 
by  Mr.  MacmiUan,  K.C. 

The  company  claimed  £14,500,  allocated  as  follows  :  Permanent  way 
on  main  road  and  on  Craigie  estate,  and  formation  of  road  for  tramway 
through  Craigie  estate,  €9.970 ;  servitude  and  formation  of  street  re- 
ferred to  in  the  agreement  with  Mr.  Guthrie,  of  Craigie,  £3,120  ;  overhead 
equipment,  fences,  &c.,  £1,410. 

Mr.  Stephen  Sei.i.on',  tramway  engineer,  who  gave  evidence  as  to  the 
value  of  the  various  items  of  the  claim,  put  the  total  value  at  £17,000. 
In  his  evidence  he  gave  |irtrtieulars  of  the  cost  of  construction.  Parlia- 
mentary cxprnsis,  till-  lost  of  Hoating  the  undert.aking  and  engineering 
expenses.  Hi- aKn  ili  all  uitli  the  question  of  the  life  of  the  track  in  order 
to  arrive  at  d<-]ireiiatiiin. 

Mr.  GEOK(iE  Balfoi-r.  manai.'inL'  director  of  the  company,  also  gave 
evidence  as  to  the  various  items  of  the  claim.  The  price  for  the  overhead 
equipment  was  adju.sted  without  iiroof.  The  company  claimed  tllS.") 
for  that  item,  but  they  accepted  £040.  Mr.  Balfour  said  the  original 
claim  was  for  £15,486,  made  up  of  £12,036  for  constructing  the  tramway. 
£1,100  Parliamentary  expenses,  £1,500  raising  capital  and  £2.50  for 
interest  during  construction.  In  cross-examination,  he  said  that  after 
making  all  allowances  for  depreciation  in  value,  he  put  in  a  figure  which 
he  regarded  as  absolutely  incontestable.  For  Parliamentary  powers  ( he 
figure  of  £1,100  referred  specifically  to  the  portion  of  the  line  now  being 
arbitrated  on.  His  view  was  that  it  was  necessary,  in  order  to  con-struct 
the  line,  to  promote  a  bill  in  Parliament  for  its  construction.  He  did  not 
believe  the  Council  could  get  such  an  order  for  less  than  £1,600.  His  con- 
tention was  that  the  cost  of  any  bit  of  that  line  was  the  cost  of  the  pro- 
motion of  the  order  without  reference  to  that  being  only  one-sixth  of  the 
total  line.  The  minimum  cost  of  the  order,  as  a  separate  order,  would 
not  be  less  than  £1,600.  It  cost  him  from  10  to  15  per  cent,  to  raise  the 
capital,  and  to  that  had  to  be  added  some  other  charges.  He  did  not 
behcve  the  money  could  be  got  on  liritn-  ronditions. 

.1.  .J.  M.\CL.\EEN',  .surveyor,  gavi-  i  viiii  nn-  on  the  elairhs  for  excava- 
tions and  the  making  of  the  roads  iivi-r  uliirh  the  tramway  was  laid.  The 
various  items  charged  for  had  been  put  in.  and  the  charges  niaile  were  fair. 

The  proceedings  were  adjourned. 


PARLIAMENTARY  INTELLIGENCE. 


EDINBURGH   CORPORATION   TRAMWAYS   ORDER. 

The  consideration  of  tin-  a]iplieation  of  Kdinhurgli  Corporation  loi-  a 
provisional  order  autlmi  i^iii'j  tin-  roust  met  ion  oi  tramways  wns  eoni-luded 

ijy  the  Parliamentary  ' ' iiii---iiiiirrs  (Lord  Wemyss,  Lord  Torpiehen  and 

Mes.srs.  G.  B.  Essleneuil  ami  i;.  \V.  Cnrrie)  was  concluded  last  week. 
The  Colinton  Trannva\  -.!'••  ii|.|iii-i'il.  and  after  hearing  evidence,  includ- 
ing that  of  Major-Cien.  Sir  Cli.irli  .;  Iladdi-n  (who  submitted  a  communica- 
tion setting  out  the  i Iitn'ii-  nl  lln-W'ar  ()Hice),the  chairman  said  the 

Commissioni-rsfouiiii  tin-  inranilili-  |.roi  nl  mi  far  a,  nuanlnl  tin-  |.ii.iii.M-d 
tramwa\  in  l 'm -li.r|iliiiii-,  'I  111  \  iviiv  |.!r|i:iiii|  III  lin.l  1  In  |.ii  iiiilili- 
proved  in  ir-ani  to  I  In-  ol  li.i  lraniw,i\,-  |.li  i\  iil..  I  l  lir  (  m  |  n  a  al  ion  ar.  |  iili  vil 
the  Colinton  tramways  at  ttl.lHHI.  with  interest  at  5  ]trv  cent,  tnun  thi- 
confirmation  of  this  (Jrder  till  payment,  and  they  also  acce]ited  thi- 
conditions  of  the  War  Office,  and  earrie<l  out  certain  widenings.  Jf  tin- 
Corporation  u.sed  the  Tramway  Company's  track,  the  cimnection  with 
Firrhill  to  be  made  by  a  curve  to  the  north  of  the  Oriel  Cottage  feu. 

Mr.  CooriCR  then  stated  that  the  Cor|)oration  proposed  to  abandon  the 
('olint(Ui  extension  unless  thi!  Commissioners  would  grant  the  tramways 
from  ('omiston  terminus  to  the  barracks  without  any  conditions. 

The  ('oinmissioners  agreed  to  this,  and  the  result  was  that  the  Corpo- 
ration declined  to  take  over  the  Colinton  Company's  undertaking,  and 
under  the  preamlile  of  th<!  Order  they  have  power  U>  lay  down  the 
Corstorphine  tramway  and  the  line  from  the  Braid  Hills  terminus  across 
coiinlrv  to  Firrhill. 


DUNFERMLINE  TRAMWAY   ORDER. 

Last  week  the  Comnii-isioiiirs  under  the  Private  Legi-;lation  Procedure 
Act  considered  the  apjilication  for  a  provisional  order  by  the  Dunfermline 
&  Ui.slrict  Tramways  Co.  for  an  extension  of  their  tramways  to  Hosyth 
by  way  of  (iueensferry.road.  Lord  Elgin  ojjposed  on  the  ground  that  it 
had  already  been  agreed  that  a  tramway  should  be  laid  down  CJrange- 
road  before  any  other  route  was  constructed. 

After  hearing  evidence  the  CommiBsioners  found  the  preamble  proved. 
The  company  is  to  construct  witliin  18  months  (but  subject  to  such  con- 
Hideraf  ions  as  may  be  imposed  by  war  conditions)  the  tramway  from  the 
flock  yaril  gates  to  the  new  station,  lUid  along  Queensferryroad  to  High- 
strei-l,  DiinfiTinline. 
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PATENT   RECORD. 


BPECIFICATIONS  PUBLISHED. 

The  toihwing  abstract  from  some  o!  the  specifications  recently  published  have  been 
spaially  compiled  by  Messrs.  Mewborn,  Ellis  &  Pryor,  Chartered  Patent  Agents. 
TO andTl. Chancery-lane. London,  W.C.  .    .    .         .  ,,     . 

Whenever  the  date  applied  lor  differs  trom  the  dale  on  which  the  appUcalion  was  lodged 
at  the  Patent  Office  the  former  is  given  in  brackets  after  the  title. 
1914  Specification;. 

5  662  Hughes.    Suspension  of  electric  and  other  lamps  and  other  articles. 

6  070  Holt.    Electric  switches  or  circuit-breakers. 

An  electric  switch -or  circuit-breaker  having  a  movable  bridging  contact  member 
comprising  side  plates  and  two  contacts  or  groups  of  contacts  of  the  brush  or  leaf  type 
secured  in  an  oblique  or  inclLied  position  between  said  side  plates,  each  contact  or 
croup  of  contacts  co-operating  with  a  single  fixed  contact. 
6,162  Western  Electric  Co.    (Woodward,  acting  for  Western  Electric  Co.)    Electric 
switches.  ,,.,..  .  .  j 

An  electric  switch  having  a  plurality  of  switch  operating  cams  mounted  on  a 
rota  table  shaft  which  are  engaged  at  or  near  their  peripheries  by  a  positioning  member, 
which  positioning  member  is  located  relative  to  the  shaft  by  means  of  a  plurality  of 
members  forming  spring  couples  which  engage  the  shaft  and  positioning  member. 
6  180  Electric  &  Ordnance  Accessories  Co.  &  Etchells.    Electric  switch  apparatus 
foi  use  in  connection  with  the  electric  lighting  and  heating  equipments  of  railway 
ana  other  vehicles. 
6,209  Betulanoer  Automatic  Telephone  Co.  Se  Aitken.    Electrical  impulse  trans- 
mitters and  the  like. 
6.460  Boot  &  Spencer-Phillips.    Method  of  heating  liquor  and  the  like  in  breweries 

and  similar  works. 
8,052  Withers.    (Sander.)    Recording  mechanism  for  use  with  electric  measuring 

instruments. 
8  286  Wauckope  &  Stothert  &  Pitt.    Safety  devices  for  ekctrical  winding  mechanism. 
10,895  Giles.    Electrical  condensers  and  the  manufacture  thereof.    (29/5/13.) 
12!804  Du  Bois.     Electrical  egg  testers. 
12.976  Cox.    Electrical  switches. 
14.192  Cote  &  Pierron.    Process  and  electric  furnace  permitting  the  extraction  in  a 

state  of  purity  of  zinc  from  its  ores. 
16,318  Mahonev.    Electric  circuit  interrupters.    (8/11/13.) 

A  circuit  interrupting  device  having  main  and  auxiliary  circuit-breaking  contacts 
with  reactance  coils  surrounding  the  ends  of  the  terminals  of  the  fixed  contacts,  and 
with  two  operating  mechanisms,  one  to  operate  the  main  and  the  other  to  operate  the 
auxiliary  movable  contacts,  the  operating  mechanism  for  the  auxiliary  contacts  being 
arranged  to  be  actuated  a  definite  time  after  the  other  during  the  opening  movement 
and  vice  versa  ^'uring  the  closing  movement. 
22  133  Olsson  &  P_.ii;EL.    Self-induction  coils  for  use  in  duplex  or  multiplex  telephone 

systems.    (7/11/13.) 
22,732  Allmanna  Svenska  Elektpiska  A-tTiEEOLAOET.    Means  for  regulating  the  speed 
of  electric  motors.    (5/1/14.) 
Speed  regulating  means  for  controlling  the  number  of  revolutions  of  a  shaft  driven 
by  an  electric  motor  to  which  is  mechanically  coupled  a  continuous-current  generator 
exciting  the  coil  of  an  automatic  regulator  controlling  the  driving  motor,  the  con- 
tinuous-current generator  being  built  with  series  excitation. 
1915  SpECiFiCATior:;. 
2060  Tavlor.    Means  for  and  methods  of  changing  the  frequency  of  alternating- 
electric  currents.    (Divided  application  on  15,729/13.    9/2/14.) 


APPLICATIONS  FOR  PATENTS. 

Note.— T^e  undermentioned  Applications  (except  those  marked  t)  are  not  open  to 
public  inspection  until  alter  acceptance  of  Complete  Specifications.  Those  marked  '  are 
open  to  inspection  12  months  alter  the  date  attached  to  them,  if  they  have  not  been  published 
previously  in  the  ordinary  course.  Names  within  parentheses  are  those  of  communicators 
ot  inventions.  When  complete  Specification  accompanies  application  an  asterisk  is  affixed. 

March  1,  1915. 
3,241  Crocott.    Ceiling  roses  and  the  like  electrical  accessories. 
3,244  ScHASCHKE.    Electric  lampholders  and  similar  couplings. 
3,261  Maurice  h  Cash.    Electric  light  fittings. 

3,277  TucwooD.    (Radium  Therapy  Corpn.,  U.S.)    Porous  radio-active  bodies  and  pro- 
cess of  producing  same.* 
3,283,  3,284    Iorahic  Electric  Co.    (Cutler-Hammer  Mfg.  Co.,  U.S.)     Electric  con- 
trollers." 

March  2,  1915. 
3.300  HiTCH.    Electric  conductors  or  cables. 

3.302  Sampson.     Electric  dry  cells. 

3.303  DuMKERLEY.     Electrical  alarum  switch. 

3  J21  Williams.    Electric  means  of  attacking  submarines  and  other  warships,  and  also 

of  attacking  Zeppelins  or  other  aircraft. 
3,326  Naylor.    Secondary  electric  batteries  or  accumulators. 
3.329  Jenkins.    Sanitary  telephone  mouthpiece.* 

3J64  Richards.    Manufacture  of  electric  insulating  materials  and  the  like. 
3366  International  Electric  Co.,  Le  Noir  &  Funccius.    Telephone  exchanges. 
3,369  CiHORi.    Electric  insulators.    (5/3/14,  Italy.)* 

March  3,  1915. 
3  J79  Matthews,  Richardson  II  Henry.    Electrical  device  to  bo  used  on  taxicabs  and 

the  like. 
3  J93  Scott  &  Wheatley.    Mine-shaft  signalling  apparatus. 
3.406  Vahgel.    Manufacture  of  illuminated  signs. 

3.409  B.T.-H.  Co.  &  WiiiTAKER.    Dynamo-electric  machines. 

3.410  B.T.-H.  Co.    (C.E.  Ck).,  U.S.)     Exhausting  machines. 

3,41!  Myers  &  Baker.    Connecting  electrical  conduits  to  their  fittings. 
3,419  Stern.    Si«:nalling  systems.* 

3.433  ToRCHio.     Reactance  coils.    (Addition  to  11.116/14.)* 

3.434  Ritchie  &  McDowell.    Magnetic  compasses. 

March  4,  1915. 
3,445  Pilkihotoh.    Telephone  or  other  electrical  tranimltter  or  receiver  diaphragms. 
3,4SS  Hodlinc.    Methods  of  laying  wires,  cables,  pipes  and  the  like  underground, 
3.460  Whiteley.    Automatic  controls  or  control  boxes. 
3.490  Walier.     Electric  switch  gear.* 

3.5CO  Groves  &  Brittaih.    Automatic  electric  circuit-breakers. 
3.502  B  T  -H  C  .     'G.F..  Co.,  U.S.)     Induction  motors. 
3,50.'^  ■  n  or  fuse  boxes  for  electric  circuits. 

3,Efj7  '.s  Telegraph  Co.  &  Banoay.    Receiving  signals  by  sound. 

3.51  :  i  J  Cci.  &  Reeves.     Electric  heating  element.    (Addition  to 

3.520,j/:.i  \-.\v\):k:\  mal  Electric  CO.,  Rocse  &  Lb  Noir.    Electric  Signalling. 
3.521  G^ryDPELLOw  &NKW  British  Ever-rbadyCo.  Portable  electric  battery  lamps* 
3,524  R'liizET.    Tr.insformcr  for  use  with  polyphase  jrenerators  for  high-frequency 
currents.    (Adilllon  to  519/15.     14/3/14.  France.)* 

,  _.  ,  .  M»reh  S.  1915. 

3,544  ZEIS5.    Indicating  device  (or  telemeters  having  the  base  line  within  the  instru- 

"""'     '•■'"1'I4.  Orm.iny.)* 
3..Mh  Dp-it    ifcM.r     ,,   ,,     Wirdess  contTol  lor  Operating  machinery. 

■' ''  "  Akt.-Ces..  Ormany.)    Arrangements  for  operating 

_  ,,  iric  current  impulses.* 

ii-J^',  -,.  ^  I  apparatus  lor  the  clectro-lepMltlon  of  metaU. 

3,^70  1  .r.,,,  Llelieu  D-.    tCuilor-Hammir  Mfc  Co.,  U.S.)    Electric  controller. 


1915. 
3,627  Beaumont 

March  8.  1915. 
3.657  Anderson.  Electric  switches.  (7/3/14,  U.S.) 
3,660  Wilson.     Electric  condensers. 

3.668  CoLLis.    Protecting  apparatus  on  alternating-Current  systems. 
3.688  Hele-Shaw  &  Martineau.    Control  apparatus  for  searchlights  and  the  like. 
3.690  South  Metropolitan  Cas  Cc.  Sl  Buckett.    Electric  igniting  apparatus  for  gjs 

3.710  Patterson,    frames  or  racks  for  use  in  charging  secondary  electric  batteries. 

March  9.  1915. 
3.715  Raden.    Sparking  plugs  for  internal-combustion  engines. 
3.720  Parez.     Instructional  means  for  signalling  by  Morse  or  other  codes. 

3.723  COwper-COles.     Process  for  the  electro-dsposition  of  lead. 

3.724  CowPER-CoLES.    Coating  or  plating  metal  sheets  with  other  metals  by  electro- 

deposition. 
3,728  LouKEs  &  Hunter.    Renewing  the  wearing  parts  of  trolly  wh6els  of  electric 

tramcars,  omnibuses  and  the  like. 
3.733  Wynne.     Electrical  switches. 

3.748  Hailwood.    Miners' safety  lamps.    (Addition  to  18,694/13.) 
3.760  Canton.     Incandescent  electric  lamps. 

3.762  Edman.    Connections  for  electrical  conduit  fittings. 

3.763  Tucker  &  Crabtree.     Electrical  fuse  boards  or  the  like.* 
3,774  Walker.     Electric  signalHng  apparatus. 

March  10,  1915. 
3.796  Poole.  Collector  gear  for  overhead  trolleys. 
3.804  Paton.    Signalling  apparatus  for  use  in  mines. 

3.837  iGRANic    Electric    Co.    (Cutler-.Hammer    Mfg.    CO.,    U.S.)     Electromagnetic 
switches.* 

3.855  Landis  &  Gyr  Akt.-Ges.    Electric  heating  and  cooking  apparatus.    (18/3,14, 

Germany.)* 

3.856  Landis  &  Gyr  Akt.-Ges.    Measuring  electric  current.    (10/3/14,  Germany.)* 

March  11,  1915. 
3.860  HiSLOP.  ■  Electric  firealarm  contacts. 
3.882  Lister,  Watson  &  M-L  Magneto  Synd.     Magnetos. 
3.891  Ward.     Electric  apparatus  for  therapeutic  and  like  purposes. 
3.910  COmpagnie  de  Fives-Lille.    Magnetic  clutches,  brakes  or  the  like.    (1/5/14, 

France.)* 
3,912  Hookham.    Incandescent  electric  lamps  and  the  like. 

March  12,  1915. 
3.918  Miles  &  Lawrence.     Electrical  high-tension  fuse  boxes. 

3.927  Booth  &  Booth.     Incandescent  electric  lamps. 

3.928  Broadbent.    Bonding  devices  for  electrical  conduit  systems. 

3.932  SchSngut.    Winding  the  armatures  of  electric  machines.    (13,3/14.  Hungary.)* 

3.949  Harrison.    Incandescent  electric  lamps. 

3.950  Lee  de  Forest  &  Logwood.    Wireless  receiving  systems.    (12/3/14,  U.S.)* 

3.953  Scott  &  Howles.     Electric  furnaces. 

3.954  Naamlooze  Vennootschap  de  Nederlandsche  Thermo-Telephoom  Maats 

cilAPPij.     Wireless  telegraphy  or  telephony.     (5  2, 15,  Cjermany.)* 
March  13.  1915. 
3,975  Royce  8c  Matterson.    Manufacture  of  dynamos  and  electric  motors. 
3,985  Rainey.     Synchronising  system  for  multiplex  telegraphy.     (26/3/14,  U.S.)* 
3,987  Dixon.    Printing  telegraph  receivers.    (19'3/I4.  U.S.)* 
3,993  COwper-COles.     Process  for  coating  metallic  surfaces  with  lead. 
3.995  Fried.  Krupp  Akt.-Ges.    Distant  controlHng  arparatus.    (13,'J/14.  Germany.)* 
3,997  Wilkinson.     Electrically-driven  radial-arm  drilling  and  the  like  revoluble-head 

machines. 

4.006  Vargas.    Attachments  or  fittings  for  telephone  mouthpieces  and  earpieces. 

4.007  BiNYON.    Submarine  signalling. 
4,012  Bozzetti.    Apparatus  for  cut-out  switches  of  the  push  or  pull  type.    (14/3/14, 

Italy.)* 
4.017  Axel  Uno  Sarnmark.  Devices  for  wireless  telegraphy  and  telephony.    (13/3/14, 

Sweden.)* 
4,026  Lamont  &  Craig.    Morse  key. 


NEW  BOOKS  AND  NEW  EDITIONS. 

[copies  of  the  new  books  mentioned  below  can  be  obtained  post  fre'  from  The  Elec- 
trician Offices  on  payment  of  the  prices  indicated  in  parentheses.  Where  an  asterisk  is 
added  to  the  number  20  days  will  elapse  before  books  are  supplied.  It  is  only  necessary 
to  specify  the  number  when  sending  remittance.] 

473.  '•  Notra  on  Practical  Phy.sics  for  Juni.ir  Stmlcnts."  By  Barklii 
and  ('arse.     3s.  (id.  net  (3.s.  9d.). 

474.  "Treatise  on  Statics."  By  (!.  M.  MiiKliiii.  Vol.  II.  Kcv.  Iiy 
(Jerrans.     lO.s.  Gd.  net. 

475.  "  Practical  Chcmistrv."'  By  A.  Findlay.  Third  edition.  4s.  bd. 
net  (4s.  9d.).  "  .  J  4  >. 

47(i.  "  Marine  Oil  Engines  :  Including  Verbal  (Juestions  and  Answers. 
By  W.  D.  Martin.     2s.  (id.  net  (2s.  9d.). 

477.  "Practical  Mathematics:  Second  Year."  By  A.  E.  \oiing. 
2s.  net  (2s.  3d). 

478.  "  Radiography,  X-Ray  Therapeutics  and  Radium  Therapy.  By 
K.  Knox.     2.5.S.  net. 

470.  "  Text  Book  of  RatUology."     By  E.  R.  Morton.     7s.  (id.  (7s.  Od.). 

480.  "Practical  Science  and  "Mathematics  for  2iHl  Year  J'lehmiiiary 
Technical  or  Industrial  Course."  By  Edwards  &  Tickle.  Is.  Cd.  net 
(l.s.  <)d.). 

481.  "  Electricity  of  To-day."     By  C.  B.  Gibson.     Tis.  net  (5.s.  3d.). 
'  Overheiul  Transmis.sion  Lines."     By  E.  ('a|)per.      Uis.  net. 
'  Single  Phase  Electric  Railways."     By  K.  Austin.  21.s.  net. 
'  Telegraph    Engineering."     i$y    E.    Hausmann.     10s.  0.i.    net 

(Ills.  lOd.)  „     „, 

485.  "  Mechanical  Technology."     By  Prof.  0.  V.  Charnock.     7s.  Od. 

11(1  (7s.  lOd.). 

4.S().   "Structural  Steel  Draftini;  nnd  Eleinontary  Design 

Coiiklin.     lOs.  (id.  net  (10s.  lod.) 

487.  "The  New  Income  Tax  in  Relation  to  the  War  and  Businc 
BvR.  Burnnvs.      Is.  net  (Is.  2d.)  „ 

488.  "Modern     llliiminants     and     llluminatiiif;     Engineering. 
(Jiister  &  Ociw.     12s.  Ud.  net. 

48!».  "Treatise  on  Theory  of  Alternating  Cunriits."  By  .^.  Russell. 
2iid  edition.     Vol.1.     15s.  net. 

4'JO.  "  Electrical  Engineering."     By  T.  V.  Baillie.     Vol.  1 
(5s.  4d.) 

401.   "Lathes:     Their    Ponstruction    nnd    Operation. 
Biuley.     3s.  (id.  net  (3s.  10(1.) 


482. 
483. 

484. 
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IMPROVED  CONSULAR  SERVICE. 

During  eight  months  of  the  great  European  War  oppor- 
tunities have  presented  tlieraselves  of  indulging  in  sonic 
analyses  of  the  attitude  of  the  Government  towards 
the  industrial  and  coniniercial  interests  of  this  country 
and  its  overseas  Empire.  For  years  past  the  inherent 
slackness  of  the  average  Englishman  in  carrying  on  his 
affairs  on  an  organised  basis  has  been  known  and  criticised. 
Jt  was  regarded  more  as  a  complaint  tlian  a  disease,  and  has 
been  treated  as  such  in  consequence.  Latterly,  the  keener 
business  men  in  the  country  have  examined  this  national 
faihng,  and  can  advise  nothing  short  of  surgical  methods  to 
remove  the  accretions,  which  threaten  such  hfc  as  the 
Government  is  able  to  show  in  industrial  and  commercial 
affairs.  Among  these  surgeons  we  may  place  Mi-.  C  H. 
Luke,  who  has  recently  made  public  his  views  upon  the  re- 
organisation of  the  Board  of  Trade  and  British  Consular 
Service.  On  anothei-  page  of  this  issue  we  give  in  abstract 
the  results  of  some  of  Mr.  Luke's  observations  on  this  im- 
portant subject,  as  given  before  the  Technical  and  Com- 
mercial Circle  of  tiie  Institute  of  Journalists.  The  records 
of  thche  depaitmeiil.-i  point  to  an  increasing  interest  in  later 
years  on  the  part  of  the  Board  of  Trade  in  the  organising  of 
International  Exhibitions,  and  in  the  supply  of  information, 
of  a  kind,  thiough  its  intelligence  departni':^nt.  Evidence  is 
not  yet  forthcoming  that  the  heads  of  this  department  are 
business  men,  having  ripened  experience  and  sound  judg- 
ment upon  the  subjects  with  which  they  arc  dealing.  As  Mr. 
Luke  intimates,  the  British  equivalent  of  the  Jjcipzig  I'^air, 
whi'-h  tiic  Exhibitions  Department  lias  in  hand,  can  hardly 
be  planned  by  business  men,  when  the  Agricultural  Hall  is 


fi.\ed  uix)n  as  a  suitable  venue  for  it  in  London.  Tiiis  and 
similar  instances  are  cited  as  clear  proof  of  the  cryhig  need 
for  the  appointment  of  men  of  experience  for  the  handling 
of  such  matters.  Li  his  references  to  the  Foreign  Office  and 
the  Consular  Service  Mr.  Luke  raite rates  a  number  of  fads 
which  we  feel  should  be  constantly  dinned  into  the  minds 
of  business  men.  There  seems  to  exist  among  the  officials  of 
the  Foreign  Office  a  feeling  that  the  Government  has  no  real 
interest  in  British  trade,  and  can  only  regard  it  as  an  avenue 
to  taxation,  or  an  organisation  which  must  be  hedged  about 
with  regulations  and  restrictions,  thus  placing  it  at  a  dis- 
advantage. Obviously  a  department  which  is  chiefly 
concerned  with  the  science  and  practice  of  international 
diplomacy  cannot  stoop  to  consider  the  claims  of  matters 
so  derogatory  as  trade  and  busuiess.  The  anomaly  to 
which  Mr.  Luke  draws  attention  is  the  appointment  by  this 
very  department  of  our  commercial  attaches  and  consuls ! 
In  the  early  stages  of  the  war  the  action  of  many  of  these 
gentlemen  in  various  parts  of  the  world  afforded  pxoof  of 
their  German  partiahty,  though  this  fact  need  not  occasion 
surprise,  seeing  that  they  themselves,  though  British 
consuls,  were  of  (<erinan  nationality.  Mr.  Lukk  and 
others,  of  broad  business  experience,  are  doing  good  work  in 
constantly  diiving  in  the  facts  as  they  stand  concerning  thi' 
inadequate  nature  of  the  business  side  of  the  Government 
at  a  time,  when  all  the  abihty  wiiirh  the  nation  possesses 
should  be  displayed  in  the  common  cause  of  dominating 
Germany  in  the  markets  of  the  world.  Although  the  wai-  has 
proceeded  for  eight  dreary  months,  that  time  has  not  stiffed 
the  power  of  the  German  to  spring  again  into  the  com- 
mercial arena,  strong  and  resourceful,  to  get  and  hold  more 
than  his  share.  The  preparations  of  Lord  Kitcjikniok  for  a 
three  years'  conflict  may  prove  exaggerated,  but  they  ought 
to  be  regarded  as  the  niaximum  of  time  hi  which  British 
industries  can  be  allowed  to  adjust  themselves  to  the  new 
state  of  things  brousiht  about  bv  the  war. 


Electl'O-Galvailising.- -I'JIeclru  or  cold  galvaui.=ing  i.t  now  an 
industry  of  considerable  importance,  nearly  every  shipyard  and 
dockyard  throu<rhout  the  world  having  an  electro-galvanising 
plant  for  coating  various  parts.  All  boiler  tubes  for  the 
Admiralty  are  coated  with  zinc  by  electro-galvanising  before 
being  assembled.  The  process  is  also  largely  used  for  coating 
iron  and  .steel  when  it  is  important  that  the  tensile  strengtii 
should  not  be  affected,  also  f^r  machined  and  finished  work 
which  has  threads  or  serews  cut  upon  it- or  accurately  fitting 
parts,  as  the.se  are  not  filled  up.  Mr.  Cowper-Coles  has  recently 
made  an  apparatuH  for  the  coating  of  small  ailielcs  such  a-^ 
bolts,  nuts  and  tubes. 
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IMPORTS  AND  EXPORTS  OF  ELECTRICAL 

MANUFACTURES. 

Tor  the  week  March  29,  1915,  to  April  :!,  1915. 


In  view  ot  the  increased  interest  which  ia  being  taken  in  the  subject  of 
the  importation  into  and  the  exportation  of  Electrical  Manufactures 
from  the  United  Kingdom,  we  resume  our  weekly  lists.  (See  also  note 
at  foot  of  Exports.) 

IMPORTS. 

Folkestone. — France:  Elec.  glow  lamps,  50  pkgs. ;  telephone  parts,  5  pkgs. :  elec. 
carbons,  5  pkgs. 

London. — SwUzsrlani  :  Elec  machinery,  £926 :  unenumera1ed.£47.  U.S.A.:  Carbon 
candles,£60  ;  elec.  machinery ,£1.523;  wire  and  cable.  £18 ;  unenumerated,  £1 .068.  Holland  : 
Elec  lamps,  £94—392  pkgs. :  machinery.  £97.  Sweden :  Elec.  machinery,  £219 :  telephone 
material,  102  pkgs.  /=«««.-  Carbon  candles.  £75;  unenumerated,  £44.  Jtaly :  Wire 
and  cable,  £1,005.  Canada:  Unenumerated,  £40.  Wireless  telegraph  instruments.  14 
pkgs. 

Liverpool.— y.5./!.  .•  Unenumerated,  922  pkgs. 

EXPORTS. 

To  Australasia. — Auckland:  Machinery,  £35;  unenumerated.  £445.  Melbourne: 
Elec.  machinery.  £1,063 ;  unenumerated.  £281.  Sydney  :  Machinery,  £409  ;  unenumerated. 
£266;  Wellington :  Wire  and  cable,  £124 ;  unenumerated.  £10.  Lyttellon  :  Unenumerated. 
£74.  Adelaide:  Elec.  machinery,  £61  :  unenumerated,  £63.  Sc/siaws  .•  Unenumerated, 
£40.  Freemantle:  Elec.  machinery.  £20  ;  unenumerated,  £83.  Hobart:  Unenumerated, 
£10.  Z)i/K(//«.- Elec.  machinery.  £201.  //ap/cc- Wire  and  cable,  £18;  unenumerated, 
£322. 

Africa.— Durban:  Elec.  wire  and  cable,  £115;  unenumerated,  £94.  Port  Elizabeth : 
Unenumerated.  £153.  Caps  Towi  .-Machinery,  £17:  unenumerated,  £316.  Alexandria: 
Wire  and  cable.  £160.    Zanzibar  :  Unenumerated,  £14. 

Malta. — Elec.  machinery,  £16  :  unenumerated,  £30. 

Cyprus.— Elec.  machinery.  £300. 

Gibraltar.— Unenumerated,  £44. 

China. — Hons  Kong:  Unenumerated.  £140. 

India,  Ceylon  and  Indo-China. — Bombay:  Elec.  machinery.  £28;  unenumerated, 
£651.  Calcutta:  Elec  machinery, £51  :  unenumerated,  £1.327.  Madras:  unenumerated. 
£169.  Penang:  Wire  and  cable,  £189;  unenumerated.  £106.  Singapore:.  Elec.  ma- 
chinery. £34 :  unenumerated,  £565.  Karachi:  Unenumerated,  £36.  Shanghai:  Elec. 
machinery.  £34  ;  unenumerated,  £60. 

Java. — Sourabaya:  Elec.  machinery.  £50. 

Canada  —Halitax  :  Telegraph  material.  £33. 

France.— Soccieaux.- Unenumerated, £20.  /?oi/fn.' Unenumerated,  £56.  Havre:  Elec. 
machinery,  £570. 

South  America. — BuenoiAyres:  Elec.  machinery,  £130  ;  unenumerated,  £51.  Arica: 
Telegraph  material,  £27.     Aniolagazta:  Elec.  hght  apparatus,  £267. 

Mexico.- TafcaAuano.-  Elec.  cable,  £1,020:    unenumerated, £62. 

Sfmn.— Bilbao :  Unenumerated,  £22.     Malaga:  Elec  machinery,  £17. 

Holland. — Rotterdam:  Unenumerated,  £350, 

U.S.A.— Ww  York:  Unenumerated.  £132. 

jAfAN.— Yokohama:  Unenumerated,  £467-    /Co*;.- Unenumerated,  £239. 

Denmark. — Copenhagen:  Wire  and  cable,  £158. 

West  Indies. — Trinidad:  Unenumerated,  £36. 

FOREIGN  GOODS  DUTY  (paid  and  free). 

Calcutta:  Unenumerated,  £14.  Bombay:  Unenumerated,  £63.  Calais:  Unenumerated, 
£94.  ACai-ac/i/,-  Unenumerated,  £34.  //ascKi-.-  Unenumerated,  £30.  Port  Elizabeth: 
Unenumerated, £92.    Sydney:  Unenumerated.  £15.    Caps  roicn.- Unenumerated,  £215. 

IN  TRANSIT. 

Sydney:  Elec.  lamps.  £1,755.  Adelaide:  Elec,  lamps,  £800.  Christchurch:  Elec.  lamps, 
£210.  iy/fefto/i.-  Unenumerated.  £176.  yi/e/6oi/rn<r.-  Elec.  lamps,  etc.,  £2780.  Perth: 
Elec.  lamps,  £330.    Brisbane:  Elec.  lamps,  £240, 

Note. — The  large  number  of  items  in  these  official  returns  under  the 
misleading  heading  "  unenumerated  "  relate  to  what  is  described  as 
"  electrical  goods  "  and  "  electrical  materials." 


BUSINESS  NOTICES. 

Increase  in  Prices. — 'I'Ih'  I'.riti.sh  'riioin.sonHoii.slon  Co.  notify 
that  from  April  7  tlR-ir  will  be  a  W  per  ci-nl.  advance  in  the  price  of 
electrical  tittiii'js. 

BANKRUPTCIES,  LIQUIDATIONS,  &c. 

The  S|)ani.-;li  National  Siil)mariiie  Telegraph  Co.  (Ltd.)  i.s  being 
wound  up  voluntaiily  and  Mr:  .Iime^  Jcffery  ha-s  been  appointed 
liquidator.  A  meeting  of  creditors  will  be  held  at  100,  Cannon-street, 
London,  E.G.,  on  April  12. 

The  Otis  Elevator  Co.  (Ltd.)  i.s  being  wound  up  voluntarily  and 
Mr.  R.  V.  Sellon  ha.s  been  appointed  liquidator.  A  meetin'.'  of 
creditors  will  bo  held  at  4,  Queen  Vietoria-.street,  London,  E.C.,  on 
April  14.  (The  biisine.s.s  of  the  company  has  been  acquired  by 
Waygood-Oti.s,  Ltd,) 

\  dividend  is  to  be  paid  to  creditors  of  Herbert  Ja-s.  Codfrey, 
electrical  engineer,  188,  Balhani  High-road,  London,  8.W.,  and 
claims  are  to  bo  .^ent  bv  April  10  to  the  Hon.  W.  ,1.  H.  Boyle,  VAt, 
Vorl<-ro,„l.  Lond.Mi.  S.K. 


ELECTRICITY  SUPPLY. 


EXTENSIONS. 

Blackburn. -I'he  Council  liavo  applied  to  tin:  Hoard  ol  'J'rade  for 
their  consent  to  the  construction  of  a  new  generating  station  at 
Wliilebirk. 

L^yton.  Api  liealirin  is  to  be  matli!  to  the  L.(!.  Hoard  for  siinetion 
to  borrow  tl  .iKHi  f.,r  new  s<'rvices. 

'I  he  Kli.  trie  l.ij.'li||ng  ^iub-cumiuiuitlcv  liua  coiiBidered  a  report  of  the 


electrical  engineer  (Mr.  F.  Harman  Lewis)  on  the  necessity  of  providing 
additional  plant  at  the  generating  station,  and  also  an  offer  of  Hackney 
Borough  Councilto  give  a  bulli  supply.  The  cost  of  the  engineer's  pro- 
posals is  estimated  at  £17,158.  The  sub-committee  recommends  that  the 
Hackney  offer  be  not  entertained,  but  that  the  increased  means  of  supply 
be  provided  by  the  installation  of  additional  plant,  as  recommended  by 
the  engineer.  The  Electricity  Committee  is  ot  o]iinion  that  the  additional 
plant  should  be  installed  with  as  little  delay  as  possible,  and  recommends 
that  application  be  made  for  sanction  to  a  loan  to  cover  the  cost  of  carry- 
ing out  the  work. 

The  recommendations  were  adopted  at  a  meeting  of  the  Council  last 
week. 

London  County  Council.— At  the  last  meeting  the  Finance  Com- 
mittee njiorled  that  the  Treasury  had  raised  no  more  objection  to 
the  granting  of  a  loan  of  £.5,0(X)  to  Battersca  Council  for  electric 
mains  ;  and  of  £10,000  to  the  Hammersmith  Council  for  the  elec- 
tricity undertaking.  The  Council  also  agreed  to  sanction  a  loan  of 
£4,000  to  the  Stoke  Xewington  Council  for  eleetricity  supply  jiurpotcs. 

Electrtc  Light  Charge.i. — Mr.  W.  C.  Johnson  asked  if  the  Electricity 
.Supply  Committee  would  , consider  the  question  of. the  electric  supply 
companies  charging  increased  rates  to  customers  in  order  to  maintain 
dividends.  Mr.  Hume  replied  that  the  companies  supplied  electric  light 
under  provisional  orders  in  which  maximum  prices  were  fixed.  The 
companies  charged  well  under  the  maximum  price.  He  promised  to 
consider  whether  the  jjresent  regulations  afforded  sufficient  protection  to 
the  public. 

Woolwich  Sub-staiioti. — A  capital  estimate  of  £14,000  was  passed  by 
the  building  department  for  an  extension  of  the  Woolwich  sub-station. 

Manchester. — At  the  recent  monthly  meeting  of  the  Central 
Executive  Committee  of  the  Employees'  A.ssociiition  the  following 
resolution  was  unanimously  adopted  : — 

That  this  meeting  is  of  opinion  that  permission  should  be  accordeil  to 
Manchester  Ccir|i(iratioii  ami  to  other  corporations  similarly  situated,  by 
His  Majesty's  Treasury  to  rai.se  fresh  loans  for  the  jmrpose  of  the  exten- 
sion of  any  electricity  undertakings,  as  any  refusal  to  secure  permission 
would  hamper  to  a  very  considerable  extent  those  firms  engaged  on 
Government  contracts  who  are  dependent  upon  the  Corporation  for  their 
supplies  of  motive  power,  and  this  committee  is  emphatically  of  opinion 
that  where  it  can  be  shown  by  any  corporation  that  the  extension  of 
electricity  plant  is  necessary  for  an  adequate  supply  of  motive  ])Ower.  on 
account  of  the  additional  requirements  of  firms  engaged  on  (Jovernmeiit 
contract  work,  on  application  by  the  corporation  concerned,  permission 
to  undertake  such  extensions  ought  to  bo  granted  with  all  possible 
ex|)edition. 

.\  petition  has  been  presented  to  the  Treasury  to  allow  the  Corporation 
to  proceed  with  their  scheme  for  the  erection  of  a  new  power  station  at 
Ballon  and  to  permit  the  borrowing  of  the  necessary  capital.  It  is 
))ointed  out  that  never  in  the  history  of  the  electricity  undertaking  has 
there  been  such  an  enormous  demand  for  power.  Every  month  sees  the 
demand  liecoming  greater,  and  at  jiresent  the  generating  plant  is  so 
severely  taxed  as  to  necessitate  the  erection  of  a  new  generating  station. 
The  effect  of  the  demands  by  many  of  the  larger  engineering  works  has 
been  to  draw  still  further  on  the  existing  reserves  of  the  various 
electricity  generating  stations.  In  addition,  the  Corporation  are  supply- 
ing a  very  large  amount  of  electricity  to  a  number  of  textile  mills,  many 
of  whom  are  concerned  in  Government  contract*;.  The  proposed  exix'n- 
diture  would  not  entail  any  increase  in  the  rates,  and  the  yearly  allocation 
to  relief  of  rales  would  continue. 

Nuneaton. — Electvic  supply  mains  arc  to  be  laid  in  three  streets,  at 
a  cost  of  £100. 

Salford. — The  Electricity  Committee  has  decided  that  no  exten- 
sions of  mains  are  to  be  carried  out  during  tlie  «ar  except  \\  here,  in 
the  opinion  of  the  Borough  Electrical  Engineer,  they  are  absolutely 
necessaiy,  and  in  these  cases  the  cost  is  to  be  met  out  of  the  existing 
unexpended  loan  balance  for  mains  and  services. 

Sheflleld.— -Vn  inquiry  was  held  last  week  into  the  application  of 
th(^  Corporation  tor  sanction  to  borrow  £104,373  for  extensions  of 
the  electric  generating  ])lant  and  mains. 

In  regard  to  the  loan  for  electric  supply  extensions,  the  town  clerk 
(.Mr.  H.  E.  Hart)  said  that  they  were  pressed  to  carry  out  the  work,  not 
for  the  ordinary  expansion  of  the  business,  but  largely  in  order  that  they 
might  supply  a  much  needed  assistance  to  the  largo  annainent  works  that 
were  fully  engaged  on  (iovernment  ortlers.  That  wa.s  their  principal 
object  in  pressing  forward  I  he  work  at  ])resent.  Tin-  sum  a.sked  for  would 
be  spent  as  follows:  £S(>.8i:t  for  additional  plant.  £.'")tt,tHMt  for  siib- 
slations  and  equipment  and  £27.r>()0  for  buildings  at  Neepsend.  It  was 
no  use  speniling  money  for  ))lant  to  put  into  the  huilding  unless  they  got 
tlie  money  for  the  buildings.  All  the  appliealiinis  hung  together,  and  if 
t  111  v  enuUI  not  have  one  they  might  as  well  lie  denied  the  whole. 

( '( mneillor  T.  ( !.  Ev.ws  (chairman  of  t  he  Kleet  rieil  y  Supply  ( 'ommit tee) 
Nlnled  that  numerous  applications  for  jxiwer  were  lieiiig  made,  chiefly 
Inim  the  large  armament  works,  some  of  which  hail  diseariU-il  their  own 
[ilant  because  the  (corporation  could  supply  them  more  satisfactorily  and 
cheaply.  Also  application  hail  been  made  for  eiiircnt  for  six  new  melting 
furnaces,  which  would  reipiire  fi.(HK)  kw.  Kiglil  such  furnaci-s  (taking 
I.IOO  kw.)  were  already  in  use.  One  iirm  could  not  earry  on  at  the  speed 
reipiircd  without  extra  supply,  and  the  GovernmeMl  had  recognised  the 
ili'sirability  of  the  Corporation's  ileetricity  works  being  fully  maimed, 
aihl  Hi)  had  given  them  permission  to  pieycnt  their  men  from  recruiting. 
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Stoke-on-Trent. — The  Town  Clerk  has  had  an  interview  with  a 
representative  of  the  Treasury  on  the  question  of  capital  expcniliture 
on  electricity  supply  extensions. 

It  was  stated  that  it  was  the  desire  of  the  Troa>;'.iry  that  works  should 
not  be  proceeded  with  except  and  unless  they  had  been  commenced  and 
had  been  partially  executed  or  were  urgent  for  other  reasons,  or  were  for 
the  purpose  of  assisting  the  War  OfKce  in  the  manufacture  of  munitions 
of  war,  or  were  required  to  enable  English  manufacturers  to  capture 
t^rman  trade. 

The  Electricity  .Supplj'  Committee  have  decided  to  extend  the  mains 
from  .Stoke  works  to  new  premises  on  the  Fenton  side  in  course  of  erec- 
tion by  Messrs.  KeeliuL'  &  \\"alker,  for  the  introduction  of  a  colour  industry 
which  has  been  can  n  J  mi  vui,cssfully  in  Prussia,  and  which  (it  is  urged) 
niinht  be  made  ri|ii,ill\  >n.  r,  ^<fu|  in  llif  district. 

There  is  a  clau^.  m  their  agiceiiients  by  which  the  committee  can 
give  notice  to  consumers  to  terminate  the  arrangement  as  to  the 
jtrice  charged  in  the  event  of  coal  going  up  and  other  circumstances  by 
which  it  was  found  that  electrical  energy  was  being  suppUed  at  a  loss 
to  the  Corporation,  and  so  cease  to  supply  electrical  energy  except  at 
a  revised  rate  agreed  to  between  the  Corporation  and  the  consumer. 

Swansea. — Last  week  there  was  a  public  inspection  of  the  addi- 
lidtnl  plant  recently  installed  at  the  electricity  works. 

The  new  jilant  includes  two  water-tube  boilers,  two  3,000  H.r.  Curtis 
turbines,  a  tlirer -phase  alternator  generating  current  at  (i.dOO  volts, 
switchgear.  At-.  A  new  sub-station  has  been  erected  at  the  ll])!ands,  to 
which  current  at  extra  high  pressure  is  transmitted  from  the  generating 
station.  The  chairman  of  the  Electricity  Committee  (Aid.  Sinclair)  and 
the  electrical  engineer  (Mr.  .J.  W.  Burr)  received  the  visitors  and  supplied 
particulars  of  the  new  plant. 

GENERAL. 

AylCibliry.— A  sujjply  of  rleitric  eiiiTeiil  will  lM^  ;i\.ulalilc'  l;y  I  lie 
'lid  of  this  month. 

At  the  last  meeting  of  the  ('..uucil  tlie  contract  for  I  lir  supply  «t  dee 
tiieal  energy  to  Messrs.  Hazell,  Watson  &  V'iney  was  ordered  to  be  sealed. 
The  firm  agree  to  make  an  annual  payment  of  not  less  than  £200.  The 
contract  is  terminable  at  three  months'  notice  at  the  end  of  three  years. 

.Application  has  been  made  for  sanction  to  a  loan  of  £400  for  street 
liu'liting,  and  of  £250  tocover  the  cost  of  wiring  and  titling  the  Tohm  Hall, 
ic. 

Belfast. — At  the  meeting  of  the  Corporation  last  week  the  minutes 
of  ihe  Tramway  and  Elojtricity  Coinmittce  caused  considerable 
(li^inssion. 

The  committee  reported  that  in  accordance  with  the  Coimiirs  instruc- 
I  ions  as  to  the  reorganisation  of  the  electric  supply  departuient,  they  had 
directed  the  city  electrical  engineer  (Mr.  T.  W.  Bloxam)  to  submit  a 
scheme  for,  giving  effect  to  that  decision.  Mr.  Bloxam  sulimitteil  his 
scheme  on  Feb.  22,  and  the  committee,  having  considered  that  re]H)rt, 
came  to  the  conclusicm  that  it  did  not  comply  with  their  instructions. 
They  regretted  to  have  to  advise  the  Council  that  they  were  not  prepared 
to  submit  a  scheme  for  the  reorganisation  of  the  undertaking.  At  a 
subsequent  meeting  of  the  connnittee  a  resolution  was  passed  to  receive 
and  enter  on  the  minutes  the  rcjiort  of  the  Electrical  Engineer.  "  a"d  that 
it  be  a  recommendation  to  the  Council  that,  as  a  first  step  in  the  reorga- 
nisation of  the  department,  the  jjiesent  chief  assistant  be  reliev^ed  of  his 
duties  as  such  and  a.ssigned  other  duties  in  lieu  thereof  at  approjiriate 
remuneration,  and  that  the  committee  be  authorised  to  proceed  to  ap- 
I'oint  a  person  to  hold  the  position  of  chief  assistant  engineer,  to  be  mainly 
nsponsible  for  the  superuitendence  of  all  electrical  and  mechanical 
lepairs.  and  to  have  practical  experience  of  large  turbogenerators  and 
three-phase  power  supply.  The  salary  for  that  office  to  be  £4.50  per 
annum." 

At  the  meeting  of  the  Corporation  the  chairman  of  the  committee  (Aid. 
TvRREi.L),  in  moving  the  minutes,  said  that  though  it  was  his  duty  to 
iMove  the  minutes,  it  was  also  his  duty  to  declare  his  dissent  from  the 
'Iccision  arrived  at.  The  ('ori)oration  would  remember  the  resolution 
dealing  with  reorganisation  sent  on  to  the  committee  at  the  end  of  last 
.year.  The  committee  agreed  that  reorganisation  was  desirable,  and 
decided  with  practical  unanimity  to  ask  the  Chief  Engineer  to  submit  a 
reorganisation  scheme.  He  thought  Mr.  Bloxam  was  treated  by  the 
committee  with  the  utmo.st  fairness  a-s  head  of  the  electric  department. 
He  did  not  wish  to  discuss  the  merits  of  his  scheme.  Sufliee  it  to  say 
that  that  scheme  did  not  commend  itself  to  any  member  of  the  Electrical 
''ommitt<'e.  The  minority  of  the  committee  (of  which  he  was  <me) 
believed  that  the  process  of  reorganisation  ought  to  begin  at  the  top.  but 
the  majority  felt  that  the  second  in  crunniand  ought  to  be  dealt  with 
firet.  There,  however,  they  found  tliems.lves  in  coiillict  with  the  chief 
engineer  Recognising  the  full  measure  of  bis  responsibility  as  chairman, 
what  he  deemed  the  best  thing  to  be  done  was  that  all  reference  to  the 
reorganisation  of  the  department  should  be  deleted  from  the  minut(-s 
and  that  a  special  meeting  of  the  Council  should  be  called  in  conimitti'o 
to  deal  with  the  whole  question.  The  whole  f|Uestlon  would  have  to  be 
dealt  with  thoroughly  and  at  an  early  dat<r,  and  each  mcmlM-r  of  the  Cor 
iwration  should  have  an  opportunity  of  participating  in  the  ilecision 
to  be  arrived  at. 

AM.  Dr.  Kino-Kerr  said  he  thought  the  time  had  come,  ami  he  said  it 
with  very  great  regret,  when  the  Council  must  appoint  a  s|Hcial  com. 
mittee  to  r<M>rganise  the  electricity  department.  Hi:  criticised  the  action 
i>t  the  chairman  and  of  the  committee.  They  asked  the  Chief  mcctrioal 
Euginucr  to  submit  him.self  for  the  pur|io«c  of  reorganisation.     Tiiey, 


must  either  have  thought  that  he  was  competent  for  that  purpose  or  that 
he  must  be  included  in  the  scheme.  They  were  now  told  by  the  chair- 
man that  no  scheme  would  be  satisfactory  unless  the  Chief  Electrical 
Engineer  was  included,  but  he  thought  there  was  something  very  incon- 
sistent about  the  procedure  adopted. 

Councillor  James  Johxstox  thought  it  would  meet  the  wishes  of  the 
Council  if  they  adopted  the  suggestion  of  the  chairman.  The  Council 
in  committee  could  decide  what  to  do,  and  he  did  not  think  they  should 
say  anything  at  that  meeting  that  would  prejudice  Mr.  Bloxam'scasc. 
He  moved  that  all  matters  referring  to  the  reorganisation  of  the  elec- 
tricity department  be  deleted  from  the  minutes  and  referred  to  a  special 
meeting  of  the  Council  in  committee  to  be  called  at  an  early  date. 

Councillor  RiDDELL  who  seconded,  said  he  thought  the  majority  of  the 
committee  were  wrong  in  their  attitude  towards  the  question. 

Aid.  DoR.4N  appealed  for  fair  treatment  for  Mr.  Bloxam,  and  not  to 
jnit  a  rope  round  his  neck  without  charging  him  with  some  offence.  He 
said  that  Mr.  Bloxam  was  not  the  right  man,  but  he  was  not  going  to 
condenni  him  on  the  evidence  which  was  then  produced,  and  which  to 
his  mind  was  a  very  "  shilly-shally  "  business  altogether. 

The  amendment  was  ultimately  carried. 

Colne. — A  rejort  by  the  borough  electrical  engineer  (Mr.  A.  (J. 
Cooper),  recommending  the  adoption  of  an  optional  system  of 
charging  for  electricity  on  a  ratable  value  basis  plus  Jd.  per  unit  for 
current  consumed,  has  been  referred  to  a  sub-committee. 

Croydon. — Last  week  the  Corporation  were  recomniendeil  to  in- 
crease the  charge  for  current  for  private  lighting  from  3Jd.  to  4d.  a 
unit  owing  to  the  increased  cost  of  coal. 

The  charge  for  public  lighting  is  to  be  increased  in  corresponding  pro- 
portion to  the  increase  in  cost  of  gas  lighting,  and  the  question  of  an  ad- 
vance in  the  charge  for  current  for  traction  was  referred  to  sub-committees 
of  the  Lighting  and  Electricity  and  Tramway  Committees.  A  further 
report  on  the  matter  is  to  be  presented  by  the  Lighting  and  Electricity 
Coniniittci'. 

Easebourne.— As  the  Midhurst  &  District  Electric  Supply  Co. 
hopes  to  he  able  to  give  a  supply  of  electric  current  by  October,  the 
Parish  Council  have  passed  ti  resolution  in  favour  of  public  electric 
lighting  for  the  parish. 

Heston  and  Isleworth. — The  Electricity  Committee  has  decided 
to  charge  for  iiirrent  su]iplicd  to  rifle  ranges  on  the  same  basis  as  that 
fixed  for  power  supply. 

Heywood  (Lanes.). — The  L.ti.  Board  have  sanctioned  a  loan  of 
£'j,44(l  for  til?  electricity  supply  department  :  — 

At  the  recent  inquiry  the  Council  asked  for  borrowing  powers  for 
.  £12,460,  but  Mr.  H.  Ross  Hooper,  chief  inspector  of  th-  Board,  intimated 
that  the  Board  (in  conjunction  with  the  Treasury)  ha  I  decided  not  to 
grant  any  borrowing  powers  during  the  war  except  for  works  which  were 
absolutely  necessarj'  and  for  war  purposes.  As  a  number  of  local  firms 
are  engaged  on  war  contracts  it  was  necessary  to  carry  out  certain  exten- 
sions at  the  electricity  works.  An  amended  application  in  respect  of 
work  absolutely  necessary  was,  therefore,  submitted  and  approved. 

Kirton  (Lines.) — Messrs.  J.  E.  &  H.  Thomj)son  are  preparing  a 
scheme  for  the  erection  of  electricity  works  for  supplying  elcctrio- 
clUTent  in  Kirton,  Frainpton,  Wyberton,  Sutterton,  Fosdyke,  &c. 
It  is  probable  that  a  local  eonipany  «  ill  be  formed  if  sufficient  support 
be  forthcoming. 

London  Electricity  Supply.  The  London  ('oimtv  Council  ))ro|x>so 
to  call  an  early  conference  of  representatives  of  the  municipal  elec- 
tricity undertakers  and  supply  companies  in  order  to  consider  the 
present  iiosition  of  elect ricity  supply  in  the  London  area. 

The  Parllamentarx  Conimittei  of  Surrey  County  Council  recently 
reported  upon  the  fate  of  the  two  bills  of  the  101.5  .session  which  dealt 
with  electricity  supply  in  London  and  the  suburban  areas. 

In  their  report  the  committee  state  that  "  a  demand  may  exist  among 
consumers  in  the  County  of  Surrey  for  facilities  for  a  cheaper  and  more 
efficient  su])ply  of  electrical  energy,  and  that  there  may  be  some  grounds 
for  the  contention  that,  within  certain  limits,  concentration  and  stand- 
ardisation over  a  considerable  area  is  the  best  method  of  attaining  this 
result,  it  will,  therefore,  be  necessary  for  the  Council  to  adopt  .some  con- 
structive policy  on  this  question,  so  far  as  it  affects  the  Administrative 
County,  and  with  a  view  to  their  determining  what  such  policy  shall  be 
your  committee  propose  to  consult  with  the  electrical  undertakers  in  the 
coimty,  both  municipal  and  ))rivate,  for  the  purposes  of  ascertaining 
what  the  retpiirements  of  the  county  are  in  this  respect  and  how  they  can 
best  he  met  within  the  county,  and  will  report  to  the  Council  at  some 
future  date." 

Maidstone.- Owing  to  the  iticreased  cost  of  coal  the' Electricity 
Coinniittee  has  decided  to  increase  the  price  of  electric  current  to 
consumers  by  Jd.  per  unit  for  lighting  and  heating  from  .'Vprd  I,  and 
for  power  by  jd.  as  from  Jan.  1  last. 

Rugby.— The  Council  have  authorised  the  electrical  engineer  to 
purchase  two  flozen  slot  meters  for  use  when  required. 

Torpolnt.  The  formal  inauguration  of  the  electric  .sup|)ly  unde)'- 
taking  took  place  on  the  Ijlst  iilt.,  when  Lady  Heatriee  l'oie-(!arew 
Bwitehed  on  the  cturent  for  public  lighting'. 

The  eicclrlcily  works,  which  are  owned   by  the  Torpoiut  Electric 
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Supply  Co.,  were  designed  by  and  erected  under  the  supervision  of  Messrs. 
J.  &  W.  Purves.  while  Messrs.  Brooking  &  Co.,  of  E.veter,  erected  the 
plant  and  laid  the  mains.  Mr.  H.  Hill  is  resident  engineer  and  manager 
of  the  company,  wliich  has  secured  a  contract  for  the  street  lighting.  The 
plant  includes  a  05  H.P.  oU  engine  and  d.c.  dynamo  with  D.P.  storage 
battery. 

Wells. — The  Rui-al  Council  have  decided  to  inform  the  Board  of 
Tr.ide  that  they  do  not  object  to  the  application  of  the  Mid-Sotnersct 
Klcttric  Lifrhting  Co.  for  a  provisional  order,  but  only  to  the  |)roposcd 
nuixiniuMi  charL'es.  viz.,  7d.  per  unit  for  lighting  and  3d.  for  jiowcr. 

Wembley.—  A  supply  of  electric  current  is  now  r.vailablc  in  thi^ 
cli.strict.  ;ind  over  50  eonsumei-s  have  already  been  connected.  The 
North  Metropolitan  Electric  Power  Supply  Co.,  wliich  is  supj)lying 
current  to  the  district,  is  aho  extending  tlic  mains  (o  We-Ulstone. 

LIGHTING,  POWER  &  HEATING  NOTES. 

Electric  Pumping  at  Waterworks. — At  a  recent  meet  in?;  of  W'iridsor 

Council  il  «as  (u'tidcd  to  accept  the  offer  of  the  Windsor  Klectrical 
Installation  Co.  to  instal  duplicate  ])umps  and  electric  motors  at  the 
waterworks,  at  £1,100. 

Each  ])ump  to  be  of  the  Rees-Roturl)0  pattern,  with  a  ea])acity  of 
(jO,()()0  gallons  per  liour  at  200  ft.  head.  The  company  is  to  allow  £100 
for  the  existing  pump,  which  is  to  be  taken  away. 

Frant.-At  a  recent  parish  meeting  i'.  «'as  decided  to  adopt  the 
Watching  and  Lighting  Act  for  the  whole  Oi  the  parish. 

Arrangements  are  to'  be  made  by  Tunbridge  Wells  Corporation  foT 
supplying  electric  current  for  public  lighting  and  for  the  maintenance  of 
lami)s. 

Grangemouth. — The  Council  have  declined  to  allow  the  Scottish 
Central  Kleetric  Power  Co.  to  install  a  temporary  system  of  electric 
light  in  I  he  Town  Hall  for  the  use  of  the  military  authorities. 

Hydro-Electric  Works. — It  is  reported  that  an  ambitious  scheme  is 
\:vm'j  prepared  Tor  the  eieJtion  of  hydro-electric  works  at  BcUeek  and 
at  Linerick  for  utilising  the  water  power  of  the  Shannon  in  generating 
electrical  energj-. 

A  private  company  has  been  formed  for  promoting  the  scheme,  and 
among  its  members  are  Messrs.  Walter  Hume  and  J.  MAndrew,  of  Dub- 
lin ;  and  B.  L.  Winslow.  solicitor,  Enniskillen.  It  is  believed  that  much 
water  power  is  available  at  Belleek,  where  the  company  ])roposc  to 
generate  electricity  for  light  and  power  for  factories  in  Jk-lfast  and  tlic 
northern  half  of  Ireland.  It  is  also  proposed  to  erect  water  turbines  at 
Castlccoiwiell.  Limerick,  from  which  electricity  will  be  supplied  to  Dublin 
and  till'  so\itliirii  half  of  Ireland.  The  name  of  the  company  will  be  the 
llyln,  Klei'tric.  ( ',,. 

Portaferry  (Ireland).  -Downpalriek  Rural  Council  havo  been 
notilied  by  (lie  L.(J.  Board  that  the  application  of  the  Council  to  be 
'  iiivestecl  with  the  necessary  urban  powers  to  carry  out  the  proposed 
electric  lighting  scheme  has  been  granted. 

The  area  cndiraces  the  three  townlands  of  Hallymurphy,  l{ally|>luU|i 
uriil  Tiillyboard,  within  which  the  town  of  Portaferry  is  situate. 

Ripon.  -  Th<-  question  of  taking  a  sujiply  of  cleetrieal  energy  for 
pnlilii-  and  private  lighting  from  the  military  generating  station  is 
being  considered  by  the  Lighting  Connnitlce,  and  Mr.  (hh>.  Wilkinson, 
of  Harrogate,  haa  been  uomnumicaled  witli  in  order  to  get  a  report 
on  the  subject. 

TRACTION  NOTES. 

BO'ton.-The  Tramways  t'ommillee  have  authorised  the  manager 
III  LT.in;  without  condition  jiermiHsion  to  any  emjiloy^  who  may  wish 
to  join  the  Colours,  notwithstanding  that  men  so  leaving  will  necessi- 
tate a  rednctiwn  in  .service 

Gla^OW. — The  employment  of  women  conductors  on  the  Univer- 
sity and  Jjumbreck  route-has  proved  .so  satisfactory  that  the  ex- 
perinu'nl  has  been  extended  to  other  routes.  The  working  day  is 
eight  hours,  from  8  a.m.  to  6:30  p.m.,  with  2J  hour.;  relief  in  the  after- 
noon. 

Light  Railways. -The  Deanie  Valley  Light  HallwayH  Older  has 
Inn  i.ubniitlcd  to  tlie  Hoard  of  Trade  for  conlirmalion.  Objection;; 
to  the  Board  of  Trade  by  April  17. 

Newcastle-on-Tyne.—  To  a-ssist  the  Tramways  Committee  in  dealing 
Willi  an  application  for  increa.sed  pay  for  the  emi)loyi's  of  the  tram- 
ways di'purtment,  the  following  particulars  of  the  working  of  the 
lriiiow.u>  have  been  placed  before  the  Committee  :    - 

Imhidind  the  istimntcfl  .surplus  for  the  year  {V2n,'.i'tO),  the  amount  of 
tlM-  r.H.rv.-  uiid  renewals  fund  is  tlPt.UST.  This  will  )w  reduced  to 
t7.">,0l;j  liy  providing  for  renewals,  'buses,  cable  extensions.  &c.  The 
<stiniati-d  HurpluM  for  the  year  to  .Mareli,  19111,  is  £:il.KM)  after  allowing 
£M,IKl(l  for  payments  to  dependents  of  men  on  activf^  service.  Sinec^  the 
prp«''Mtttli..ii  of  the  Conimillfe's  report  to  the  Coiineil  on  March  22  an 
cxpeiHliiiire  of  i:.13,H:(r,  (including  addilioiinl  amount  for  dependents  of 
ni..n  on  aclivn  »crvi«-  tl,.)l(i,  war  bomiH  to  employes  £8,320,  relief  of 


rates  £18,000.  additional  cost-of  fuel  £5,(K)0,  and  reduced  interest  on 
investments  £1,000),  so  that  there  is  an  estimated  deficit  of  £2,436  on  the 
year  ended  March,  1916,  to  which  is  added  £1S,000  to  be  expended  out 
of  reserve  and  renewals  fund  to  keep  the  imdertaking  in  working  con- 
dition. The  total  estimated  deficit  is,  therefore,  £20,436.  This  will 
reduce  the  reserve  fimd  to  £54,577.  The  Committee  recommend  the 
reduction  of  contributions  to  rates  in  future  3-ears  until  the  reserve  fund 
is  increased  to  £100,000.  They  also  recommend  that  the  additional 
allowance  to  dependants  and  the  war  bonus  to  employes  be  deducted 
from  the  £18.000  proposed  to  be  paid  towards  relief  of  rates. 

The  Committee  has  been  asked  to  grant  increases  of  not  less  than  33. 
per  week  per  man. 

Trailer  Tramcars. — The  Board  of  Trade  have  authorised  the  London 
C'juiity  Council  to  run  trailer  cars  on  the  Woolwich  tramways. 

Tramway  Transfer. — The  Urban  Council  of  Cheadle  and  Ciatley 
give  notice  of  intention  to  grant  a  lea.se  to  Stockport  Corporation  of  a, 
traiuw  ay  from  Stockport-road  to  a  point  near  the  junction  of  Church- 
road  and  CTatley-road. 

The  term  of  the  lease  will  be  as  from  March  4,  1904,  to  March  3,  1925. 
The  rental  for  the  imexiiired  part  of  the  term  will  be  £1,043.  12s.  8d.  per 
aimum.  The  lessees  agree  to  maintain  and  repair  the  tramway,  and  the 
lease  contains  pro\isiou5  for  the  electrical  equipment  of  the  line. 


EMPIRE  NOTES. 


Australasia.— In  a  reii-nl  i.-NUe  of  the  "  Aurklaiul  Wrt-kh  Xi'ws  "' 
particulars  were  given  of  the  Xew  Zealand  Portland  Cement  Co.'.s 
scheme;  for  harnessing  the  Wairua  Falls  for  the  generation  of  electrio 
power  and  the  erection  of  a  modern  cement  mill  at  Tikorangi,  on  the 
south  shore  of  Whangarei  Harbour.  The  whole  project  involves  an 
expenditiu-e  of  about  £200,000. 

The  company's  engineer  (Mr.  S.  Irwin  Crookes)  says  the  large  canal 
from  the  river  is  almost  completed,  and  it  will  take  water  from  the  river 
just  above  the  falls,  leading  it  to  steel  pipes  (5  ft.  in  diameter),  which  will 
conduct  it  to  the  tm'bines  in  the  power  station.  The  erection  of  the  pipe 
line  and  the  turbines  on  the  site  will  be  carried  out  by  Messrs.  Geo.  Eraser 
&  Sons.  Two  sets  of  1,125  kw.  each  are  to  be  installed  to  start  with,  but 
the  station  is  being  planned  for  four  such  miits.  The  electrical  equip- 
ment is  to  be  carried  out  by  the  National  Electrical  Engineering  Co., 
whose  Auckland  branch  is  acting  for  the  General  Electric  Co.  of  America. 
The  generators  and  accessories,  switchboard,  lightning  arresters  and 
transformers  will  cost  about  £14,000.  The  transmission  line  to  the 
Dominion  Cement  Co.'s  works  at  Tikorangi  was  completed  l)efore  I'hrist  ■ 
mas,  and  is  of  aluminium  on  steel  poles.  The  transmission  voltage  will 
be  22,000.  The  erection  of  a  branch  line  from  the  works  to  Whangarei 
has  also  Ikscu  started. 

The  ■•  AustraUan  Mining  Standard"  says  Sydney  (N.S.W.)  Council 
have  adopted  recommendations  of  the  Electric  Lighting  Committee  that, 
tendefs  be  invited  for  the  supply  of  12,000  kw.  turbo-alternators  in 
accordance  with  amendc<l  s|iecification  submitted  by  the  engineer,  in 
which  tlie  general  conditions  of  the  contract  have  been  modified.  In 
consequence  of  the  Australian  Metal  Co.  not  luring  able  to  supply  the 
motors  (for  hiring  out)  uniler  their  contract,  due  to  the  motors  tcndcretl 
for  by  them  being  manufactured  in  an  enemy  country,  the  tender  of 
Gardner,  Waern  &  Co.  (the  next  lowest  satisfactory  tender),  at  £87.  5s. 
for  one  motor  of  each  size,  has  been  accepted.  In  consequence  of  its  not 
being  possible,  owing  to  the  war,  to  obtain  further  quantities  of  carbons 
for  the  Beck  type  arc  lamps,  and  as  the  "•  Nitro  "  incandescent  lamps, 
which  were  reconnucndcd  to  replace  the  are  lamps,  will  not  be  available 
as  early  as  they  were  iiromised, authority  has  been  given  for  tcn:porarily 
reducing  the  numl)er  of  hours'  use  of  Beck  type  lamps,  and  various  Beck 
street  lamps  are  to  l)e  rc])laced  by  lamps  of  another  type:  while  an  order 
has  been  placed  with  the  Tudor  Accumulator  Co.  for  filling  the  colls  (if 
tlie  secondary  battery  with  plates  in  order  to  increase  its  original  capacity 
of  1,287  ampere-hours  to  I, ;{44  ampere-hours,  at  an  estimated  cost  of  £70t). 

The  Sydney  City  Solicitor  has  reported  on  the  quest i<in  of  the  supply 
of  underground  cables  by  Messrs.  Siemens  Bros.  &  Co.  Both  Siemens 
Bros.  &  Co.  and  Siemens  Dynamo  Works  were  companies  registered  as 
ICnglish  companies,  and  a  proportion  of  the  shares  in  each  was  held  by 
Germans,  but  these  facts  alone  did  not  entitle  the  Comieil  to  cancel  a 
contract  made  with  either  company  before  the  outlircak  <if  war.  The 
City  Electrical  Engineers  report  correctly  indicated  the  legal  position- 
viz.,  that  any  order  for  that  class  of  cable  during  the  12  months'  period 
must  be  placed  with  the  company  whose  tender  was  accepted. 

The  Electric  Lighting  Committee  recommemlcd  that  tenders  be  in- 
vited (in  accordance  with  the  s))ecifications  of  the  City  Electrical  Engi- 
neer) for  500-750. watt  45-volt  nitrogen  filled  lamjis  for  public  lighting 
and  conduits  for  feeder  cables  at  Phillip-.slreit  sulistation:  and  also  for 
the  supjily  and  erection  of  two  steel  towers  required  for  siianning  the 
Parramat'ta  River  at  l'"ive  Dock,  Drummoyiie  in  eonnectiim  with  the 
33.000-volt  tran.smi.ssinn  lines  to  supply  electric  current  to  the  North 
Shore  municipalities. 

In  connection  with  the  contract  with  Messrs.  l/nvience  *  Hanson  for 
public  lighting  tiltings,  as  the  shades  for  those  liltiugs  were  to  have  been 
made  in  alt  enemv  country,  5(H)  public  lighting  littings  without  shades 
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are  to  be  ordered  from  Messrs.  Lawrence  &  Hanson'  at  2s.  lOd.  each,  and 
the  shades  are  to  be  obtained  locally. 

Some  months  ago  Melbourne  Council  resolved  that  in  advertising  for 
tenders  for  plant  (Icnnan  and  Austrian  firms  should  be  disqualified  from 
tendering,  and  it  v.as  decided  that  a  tender  received  from  Siemens  Bros. 
Dmamo  Works  for  a  .5,000  kvv.  set  should  not  be  entertained.  At  a 
recent  meeting  of  the  Council  a  letter  was  read  from  Mr.  A.  S.  Herbert, 
the  company's  general  manager  in  Australasia,  jiointing  out  that  if  such 
action  as  contemplated  by  the  Council  Were  universally  adopted  it  would 
cause  the  company  to  shut  down,  entailing  great  hardsMp  upon  a  large 
number  of  British  people,  including  the  dependants  of  over  700  em- 
ployes of  the  com]iany  who  have  ))een  called  up  on  active  service.  The 
British  Admiralty.  War  Office  and  other  Government  departments  were 
iilacing  orders  and  contracts  with  the  company,  and  it  had  received  very 
clear  indications  of  the  desire  of  the  British  Goveriunent  that  it  should 
continue  its  operations,  and  thus  keep  in  emi^loyment  its  large  number  of 
iifticials  and  workmen.  The  two  Siemens  companies  had  about  T.lMlO 
employes  in  Great  Br  tain  and  the  oversea  dominions  (inelncling  i'"  in 
Australia) ;  both  coni])anies  had  arranged  to  pay  full  time  h;i_.  -  h.  rvny 
married  man  and  half  wages  to  every  .single  man  <m  niilii  ii\  -n  \  in-. 
Siemens  Bros.  Dynamo  Works  had  never  paid  a  dividend  sim  i  its  luiaula- 
tion  in  IHOti.  while  the  largest  dividend  earned  by  the  parent,  company 
(Siemens  Bros.  &  Co..  Ltd.)  for  the  last  12  years  was  5  per  cent,  in  1913. 
In  those  circumstances  it  was  expected  that  th<!  amoimt  being  paid  to 
the  men  on  active  service  and  their  dependants  would,  iluring  the  war. 
more  than  absorb  any  dividends  which  might  have  been  jiossiblc  \mdcr 
ordinary  conditions.  Mr.  Herbert  also  pointed  cmt  lliat  Lin'd  Kitchener 
(in  a  letter  to  the  company)  had  stated  lliat  In-  "  sliould  like  all  engaged 
))y  your  company  to  know  that  it  is  fiill\  i.  rii-ni-id  that  they,  in  carrying 
out  the  great  work  of  supi)lying  munitions  ol  war.  ari;  doing  their  d\ity  for 
their  King  and  country  ei)uall3'  w'ith  those  who  have  joined  the  army  for 
active  service  in  the  field." 

Aid.  C.^BEy.\.  chairman  of  the  Electric  Supjily  Committee,  said  he  had 
understood  that  60  per  cent,  of  the  fu'm's  capital  was  (iernian.  That 
firm  had  been  more  generous  to  tho.se  of  its  employes  v/ho  had  enlisted 
than  any  other  firm  he  knew  of.  and  its  generosity  and  patriotism  were 
costing  it  £35,000  a  year.  As  the  firm  was  contracting  for  the  British 
Government,  the  Council,  perhaps,  would  not  object  to  tlie  tender  from 
[the  firm  being  consideretl  with  tlic  others.  There  slinuld  be  some  con- 
sideration shown  to  siii  1 1  a  linn  l.i  I  Sinniiis  Bn.s.  I„  allowed  to  tender 
[asusual,  and  the  Council  c  muM  ilr,  i,lc  li.iuri'ii  ili.^  irihins  on  tlieir  merits. 
le  moved  that  the  Il-Ult  l.i-  icc^-ivcd.  which  w..ul.l  Iv.iw  the  effect  of 
Ijdebarring  the  firm  from  tendering  for  that  particular  o.ilOO  kw.  ]ilant,  lint 
yould  leave  them  free  to  tender  iir  future. 
The  motion  was  adopted  by  the  Council. 

In  reference  to  the  tendcf  of  the  British  Westinghou.se  Co.  (which 
fMelbourne  Council  recentlv  decided  to  accept)  for  the  supply  of  a 
*5,000  kw.  turbo-alternator.'at  £1.5,111  (with  £1,015  additional  for  spare 
parts),  the  Electric  Supjily  Committee  asked  the  company  to  give  a 
guarantee  that  no  imrt  of  the  plant  would  be  of  German  or  Austrian 
manufacture,  and  tliat  there  was  no  German  or  Austrian  capital  in  the 
company.  The  manager  of  the  company  in  Australia  has  made  an  afiidavit 
to  the  effect  that  out  of  2,432  shareholders,  representing  a  capital  of 
£1,1.50,000,  there  were  only  five  persons  whose  names  appeared  to  be 
German  or  Austrian.  Tho.se  persons  held  shares  amounting  to  a  little 
over  £2,000,  or  less  than  one-third  per  cent,  of  the  capital  of  the  com- 
pany. Ho  thought  it  would  be  iiractieally  imjiossiblc  to  get  airy  large 
concern  that  was  nearer  to  being  an  all- British  c(nnpaiiy. 

The  Electrical  Traders'  and  Contractors'  Association  of  Victoria  are 
determined  not  to  accept  as  final  the  deei.sion  of  Jlclbo'niic  Council  with 
respect  (o  the  supply  of  metal  filament  lamps  to  the  piililic.  At  a  recent 
meeting  of  the  Council  a  letter  was  read  from  the  Association's  solicitor 
which  stated  that  the  Association  was  advi.sed  that  the  proposals  were  not 
warranted  by  any  j)owers  jiossessed  by  the  Council  and  the  Association 
would  be  comijelled  to  apjieal  to  the  Court  to  restrain  the  Council  if  it 
entered  on  the  ])ro])Osed  new  field  of  business. 

Aid.  Cabena  said  it  had  been  "decided  to  order  02,.500  filament  lamps 
and  sell  them  to  customers,  but  he  learned  that  the  Council  had  no  legal 
authority  to  do  so. 
The  letter  was  referred  to  the  Legislative  Committee. 
The  ■■  Commonwealth  Engineer  "  says  Melbourne  Coriioratioii  recently 
installed  in  tlu'  Queen  Ale.vandra  gardens  30  reinforced  ooneri'te  lam|) 
Hiandards.  each  surmounted  by  an  opal  globe  enclosing  a  100  e. p.  metal 
filament  lamp.  These  are  the'first  lamp  standards  of  their  kind  usi^d  in 
Melbourne. 

The  iJonald  (Victoria)  electric  supply  undertaking  has  been  takeri  over 
from  the  Donald  Electric  Sii))j)Iy  Co.  by  the  Shire  Council,  and  tlie  jijant  is 
to  be  remodelled.  Messrs.  Lincolne,  Macdougall  &  JJemaine  arc  the 
conmilting  engineers. 

Maldon  (\ietoria)  Cotmcil  lias  decided  to  call  for  fresh  tenders  for 
lighting  the  (own  w  it  h  r'lcctricity  or  gas.  It  costs  titc  (Jouncil  about  £200 
a  year  for  street  IlLditin.;  bv  gas,  anil  the  charge  for  private  lighting  is 
JOs.  per  1.000  ft.  and  T.s.  lid',  for  cooking  purpo.ses. 

North  lllawarra  (.>(,«.  W.)  Council  ha.s  decided  to  light  the  mmiicipality 
electrically. 

Cooma  (X.S.W.)  Council  has  decided  to  ask  an  engineer  to  report  upon 
an  electric  lighting  scheme. 

Lismore  (,N.S  \V. )  Council  has  declined  to  purcliaso  the  plant  of  the 
local  electric  lighling  companv  at  the  price  awked. 
The  cl,  .tlic  lighting  of  the  streets  of  Petersham  (N.S.W.)  wn«  inaugu- 

I'l'd  'cc.  31.     The  public  lamps  inchido  25  enclosed  ares  and  404 

mi.-.umI. mils,  varying  from  .5(1  e. p.  to  l.tKIOe.p.     Tills  does  not  include 
the  liglitiiig  >j5  Parruniatta  road,  which  is  to  be  eciiii|ileted  under  a  joint 


contract  with  the  Councils  of  Leichardt,  Annandale  and  Petersham  by 
.June  30.  18  lamps,  varying  from  300  c.p.  to  2,000 .c. p.,  will  be  required. 
The  lamps  erected  in  Petersham  were  supplied  by  the  General  Electric  ('o. 
(U.S.A.).  Current  is  supplied  by  the  Electric  Light  &  Power  Supply 
Corpn.  of  Balmain. 

The  Albury  (N.S.W.)  electric  lighting  plant  will  be  operated  ii)  con- 
junction with  the  water  sup|)ly  ami  ^rv, i  lajc  system.  During  his  visit 
to  England  and  the  Continent  in  llUii  lla  i  liict  electrical  engineer  of 
the  N.S.W.  Public  Works  Department  (Mr.  Wm.  Corin)  arranged  for  the 
plant.  Tenders  were  caUed  for  in  England  and  contracts  placed.  The 
plant  will  consist  of  two  1,50  kw.  Howden-Brush  three-phase  .sets  (3.300 
volts.  50  cycles),  and  electrically-driven  centrifugal  pumps.  The  trans- 
mission mains  will  be  of  aluminium,  and  at  the  sub-station  at  Albiny 
Town  Hall  the  pressure  will  be  reduced  to  415  volts  between  phases,  240 
volts  between  each  phase  and  neutral,  distribution  being  on  the  three- 
phase  four-wire  system. 

Recently  Hamilton  (Queensland)  Onmeil  decided  to  apply  foi'  an 
Order  in  Couneil  to  instal  a  municipal  electric  lighting  plant,  and  to 
invite  the  coo|icration  of  the  Toombtd  and  Windsor  Shire  Coinicils. 

Mr.  Ashton-Bromner  has  jireiiared  a  report  on  the  lighting  of  Oaklands 
(Tasmania)  electrically. 

A  in-oposal  has  been  made  that  Launceston  (Tasmania)  f!ouncil  ask 
the  State  Cioverument  to  submit  terms  upon  which  they  will  supply 
electric  energy  from  the  (ircat  Lake  hydraulic  works. 

Yarrawonga  (Victoria)  Sliirc  ('.nmi  il  has  confirmed  a  resolution  |)ir- 
vi<nisly  passed  in  favour  of  rxt. mliiij  its  electric  lighting  plant. 

"'  Tenders  "  (Melbourne  and  .Sydney)  says  Thebarton  (South  Ati.stralia) 
Council  have  decided  to  negotiate  with  the  Adelaide  Tramway  Trust  with 
a  view  to  the  ('ouncil's  procuring  electric  current  in  bulk  for  private 
and  street  liirhting. 

|lalli\  (l.iiic,  M~land)  Couneil  has  been  granteil  an  order  authorising 
I  he  clriUic  Icjl.lmg  of  the  district. 

The  As|icudalc,  Chel.sea  &  Carruin  Electric  Lighting  Co.  has  been 
formed  in  Melliourne. 

The  Frankston  (Victoria)  Gas  Co.  has  appointed  Mr.  V.  .1.  Crowley 
to  furnish  the  eompanj'  with  a  report  on  an  electric  supply  scheme  for 
the  district.  There  is  considerable  demand  for  lighting  outside  the  area 
served  by  the  company's  gas  mains,  and  it  is  considered  the  position  can 
best  be  met  by  the  installation  of  electric  generating  plant. 

Romsey  (Victoria)  Shire  Council  is  to  undertake  an  ehwtric  lighting 
installation  in  Ijancefield.  The  charges  for  current  are  to  be  not  more 
than  20s.  per  qiiarlcr  for  up  to  20  units  and  Is.  per  unit  thereafter. 

TheMt.  Tirana  ill  ColliciN.  W.  ill,  111-1,11^  iX  S.W.),  is  having  new  electrical 
plant  installed  ai  a  c-t  cit  t::;:i.iHiii.  l  in  m  tusj  of  the  mine  will  be  used 
as  fuel.  The  elect iical  plant  will  cou.>i>t  of  three  440  k.v.a.  6,.500  volt 
alternators,  direct  coupled  to  three  530  b.h.p.  steam  engines.  The 
alternators  were  supplied  by  the  Lancashire  Dynamo  &  Motor  Co.  At 
night  there  will  be  a  surplus  of  700  h.p.,  which  would  be  available  for 
supjilying  current  outside. 

The  Sydney  City  Electrical  Engineer  has  submitted  to  the  Electric 
Lighting  Committee  a  rough  estimate  of  prnliahic  expenditure  required 
during  the  iie\i  time  veai-  licMiijil  uhai  111-  lieeii  all!  ally  approved. 
This  include^  t^iMi.niiil  i,,i-  l  la  |,oaci  lieii-e,  1,1.111.(1110  l.ir  n.-w' sub-station 
and  show-room  in  Castlereagh-stieet.  i3(l(l.000  hir  iiiaius  and  a.c.  sub- 
stations, and  £25,000  for  new  building  for  stores  and  test  rooms,  cm-  a 
total  of  £015,000. 

North  Sydney  (!ounciI  have  decided  to  enter  into  an  agreement  to  lake 
electrical  energy  from  Sydney  Couneil  for  lighting  in  Nrtrtli  Sydney. 

Mr.  V.  .T.  Crowley  has  been  requested  by  the  Varram  Butter  Factory 
to  report  upon  its  plant,  and  especially  as  to  the  dcsirabilit.y  of  eonvertiu": 
it  to  the  three-wire  system. 

A  eonferciici'  iif  rc|iicsentatives  of  local  authorities  in  connection  with 
the  establishment  of  the  jiroposed  electric  power  station  for  Ip.swich 
((Jueensland)  and  district  was  liehl  recently.  Representatives  from 
Ipswich,  Brassall  and  Punga  attended,  and  the  Town  Clerk  was  autho- 
rised to  communicate  with  Messrs.  Holmes  &  Church  to  ask  them  to 
prepare  drafts  of  the  jirojiosed  order  in  council  and  articles  of  association 
n(  the  company  for  subintssion  to  a  future  conference. 

Canada. — The.  Ontario  Hydro- Klechic  t'ommission  is  supplying 
currciii  in  bulk  to  three  townships,  102  municlpalitios,  niul  ovei'  800 
rural  industrial  enter()riscs. 

At  present  over  100,000  H.P.  i.s  distributed,  and  Iho  chairman  of  the 
Commission  (Sir  .Adam  Becdv)  recently  stated  that,  apart  from  the  benelit 
of  cheap  power  to  industries,  the  Province  of  Ontario  would  soon  have 
1,0(10  miles  of  ])ubliely-own<-d  electric  railroads.  .Already,  in  some  dis- 
tricts, elei^trie  power  was  lading  applied  to  farm  work.  .Farmers  were 
cutting  their  ensilage  and  filling  their  sikis  by  electricity,  and  were  com- 
mencing to  use  electrically-driven  threshing  machines.  The  farmhouses, 
barns  and  stable  were  also  lit  by  i^leetrieity,  and  power  was  used  for 
domestic  purjioses.  such  as  washing  and  ironong. 

Mr.  C.  Hamilton  Wiekes,  H..\l.  Trade  Commissioner  in  Canada,  who 
ha.><  arrived  in  London,  will  spend  some  time  at  the  Commercial  Intelli- 
gence branch  of  the  Board  of  Trade  (73,  Ba,singhall-8trcet.  London. 
E.C.),  in  order  to  give  Hritish  linns  an  opportunity  to  consult  him  as  to 
trade  conditions  in  the  Dominion. 


India. — The  ('ommissioner  in  Kind.  Mr.  R.  P.  Barrow.  I.C'.S.. 
opened  the  central  generating  station  of  thl^  Karaelii  Eloctrie  Supply 
Corpn.  on  l"Vb.  1. 

Mr.  M.  ilc>  P.  Webli,  C.T. R.  (chairman  of  tlie  company),  said  many  of 
(he-  stalV  hail  gone  on  military  duly  or  to  work  on  transports,  but  the 
reiiiaiiidci'  hud  worked  slreniioiisly  to  bring  the  eleelrie  supply  scdieme  to 
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completion,  especially  ilr.  Raven  (of  Crompton  &  Co.),  Mr.  Fraser  Nasli 
(the  Karachi  Electric  Supply  Corpn's  chief  engineer),  5Ir.  Cuthbert  (the 
erector  of  the  Diesel  engines)  and  jlr.  Arnold.  The  plant  consists  of  two 
240  H.P.  and  one  100  H.P.  Slirrlees  Diesel  engines  coupled  to  Crompton 
d\Tiamos.  There  i.s  also  a.  Tudor  battery  of  276  cells.  Current  is  siip- 
jilied  on  the  three-wire  sy.stem  at  220  and  440  volts  through  bare  overhead 
mains. 

Electric  lighting  and  power  are  to  be  adopted  in  the  ^lint  at  Bombay. 
It  is  also  stated  that  the  subject  of  electric  railways  formed  the  subject 
of  a  question  in  the  Indian  Imjwrial  Council  recently. 

5Ir.  Clark  pointed  out  that,  while  no  proposal  for  the  general  intro- 
duction of  electric. traction  on  Indian  railways  is  under  the  consideration 
of  Government,  reports  have  been  prepared  regarding  the  introduction  of 
electric  traction  on  suburban  lines  in  the  neighbourhood  of  Calcutta  and 
Bombay,  but  no  decision  has  been  arrived  at  yet. 

FOREIGN  NOTES. 

Argentina. — The  "'  Review  of  the  River  Plate  "  says  the  Chamber 
of  Deputies  of  the  pro\"ince  of  Mendoza  has  approved  the  ijroject  oi 
law  and  the  ad  referendum  contract  between  the  Government  and 
Anastasio  Lopez  &  Cia.  for  the  instaUation  of  an  electric  or  steam 
tramway  service  connecting  the  station  of  the  Western  Railway  at 
General  Alvear  with  that  of  the  Pacific  Company  at  San  Rafael,  with 
the  right  to  construct  branch  lines. 

The  passengers  carried  on  the  Rosario  electric  tramways  in  1914  were 
27,014,436  (compared  with  27,181,607  in  1913),  and  the  receipts  were 
82,701,443  (m.n.)  (against  $2,718,156).  During  the  year  the  length  of 
lines  open  increased  from  80§  to  99^  miles. 

The  Ministry  of  Marine  has  appointed  a  committee  to  prepare  the 
plans  for  the  electrical  installation  at  Puerto  Militar. 

The  contract  for  the  supply  of  electrical  energy  to  the  Administracion 
de  Contribucion  Territorial,  Patentes  y  Sellos,  at  calle  San  Martin,  Buenos 
Ayres,  has  been  awarded  to  the  Cia  Italo-Argentina  de  Electrieidail. 
Thi.'i  service  lias  hitherto  been  supplied  by  the  Cia.  Alemana  Trans- 
atlantica  de  Eleetricidad. 

A  concession  for  a  telephone  service  in  Puerto  Deseado  (territory  of 
Santa  Cruz)  has  been  granted  to  Sr.  H.  Lavatelli. 

The  working  of  a  telephonic  service  by  the  Argentine  estates  of  Bovril 
(Ltd.),  coimeeting  their  establishment  at  Santa  Elena  (province  of  Entre 
Rios)  with  the  Saladero  of  M.  Cabal  (province  of  Santa  Fe),  has  been 
authorised  by  the  Government. 

The  National  Government  has  authorised  Sr.  A.  Demaria  to  transfer 
to  Messrs.  J.  Casales  and  A.  Doddi  the  telephonic  concessions  in  Viedma 
(Rio  Negro)  and  Carmen  de  Patagones  (province  of  Buenos  Aj'res) 
accorded  to  him  in  April  and  .luly,  1914. 

Sr.  J.  G.  Wright  has  been  authorised  to  register  in  the  Federal  Capital 
the  telephone  concession  in  San  Julian  (territory  of  Santa  Cruz)  granted 
to  him  on  March  J  6,  1914. 

Chili.— The  ••  Review  of  the  River  Plate  "  says  the  difficulty 
existing  between  the  municipality  of  Santiago  and  the  tramway 
company  have  not  yet  been  arranged.  It  is  affirnied  that,  legally, 
the  Chilian  Klectric  Tramway  Co.  docs  not  exist,  and  article  34  of 
the  contract  i)rovides  that  unless  the  company  ha,s  duly  authorised 
representatives  in  Santiago  the  municipality  ha,s  to  take  over  the 
fisealisation  of  tiie  com|)any  and  name  an  interventor.  It  is  believed 
that  the  municipality  will  adopt  this  course. 


Slam. — -A.  consular  report  for  the  year  ended  March  31,  1914,  states 
that  £28,700  was  provided  for  ^ork  on  the  Government  electric 
jiower  station  at  Bangkok,  and  that  this  sum  is  likely  to  be  exceeded. 

The  fuel  to  be  consumed  is  paddy  husk  and  the  plant  has  been  tested  at 
full-load  and  found  to  be  satisfactorv. 

Imports  of  electrical  goods  and  apparatus  in  1913-14  were  vahied  at 
£S6,1S9  (from  Germany  £44,084  and  from  the  Uiiited  Kingdom  £22,768) 
compared  with  £47,415  in  the  previous  year.  The  increase  is  partlv  due 
to  the  requirements  for  the  new  power  station  referred  to  above. 

Uruguay. — The  "Review  of  til?  Rivor  Plate"  says  the  contract 
for  the  electrification  of  the  Tramway  del  Xorte  has-been  signed  by 
the  Government. 

The  electrification  will  probably  extend  to  the  railway  line  between 
Montevideo  and  the  neighbourhood  of  Santa  Lucia. 


MISCELLANEOUS  NOTES. 

Coal  Prices. — The  Conimittee  recently  r.ppointei  by  the  Board  of 
Trc'le  to  inquire  into  the  causes  of  the  prese;it  rise  in  the  retail  price 
of  coal  have  issued  their  report,  and  their  recommendatibas  are  : — 

Exports  to  neutral  countries  should  be  restricted. 

Steps  should  at  once  l)e  taken  to  consider,  in  consultation  with  the 
juiblic  bodies  concerned,  the  question  of  the  accumulation  by  such  bodies 
of  reserves  of  coal  in  or  near  London,  for  the  use  of  small  consumers 
during  next  winter. 

The  rates  of  freight  on  the  interned  steamers  should  be  further  reduced. 

Suitable  enemy  ships  condemned  by  the  Prize  Court  should  be  taken 
over  by  the  Government  and  used  for  coal  transport. 

If  prices  do  not  shortly  return  to  a  reasonable  level  the  Government 
should  consider  a  scheme  for  assuming  control  of  the  output  of  collieries 
(luring  the  continuance  of  the  war. 

Inquest. — An  inquest  was  held  at  Birminghan;  on  Saturday  on 
.A.lex.  Mitchley. 

Evidence  was  given  that  deceased,  who  was  attendant-in-charge  at  the 
Corporation  power  station  in  Alma-coad,  entered  a  steel  cubicle  contain- 
ing h.t.  switchgear  on  the  28th  ult.,  and  was  seriously  burnt.  Deceased 
had  no  duty  whatever  to  take  him  into  that  cubicle,  and  he  was  not  sup- 
posed to  enter  it  for  any  purpose.  There  were  no  definite  instructions 
telling  him  not  to  enter  that  cubicle,  but  to  a  skilled  electrician,  such  as 
deceased  was,  the  danger  would  be  obvious. 

A  fellow  workman  said  they  were  engaged  in  dusting  the  switches,  and 
he  imagined  that  deceased  thought  he  had  switched  off  the  current 
(which  was  at  5.000  volts)  from  the  cubicle.  Witness  had  only  l)een  at 
the  station  a  week  and  did  not  know  the  third  ciilpiele  was  not  supposed 
to  be  entered.  He  describeii  how  decea.sed  opened  t  he  door  of  the  cubicle 
and  the  explosion  that  followed.  Deceased's  cluthing  wa-s  burning  and 
witha-ssistance  he  brought  him  out  of  the  cubicle  and  took  him  to  hospital. 

Medical  evidence  was  to  the  effect  that  deceased  was  suffering  from 
extensive  burns,  and  that  death  was  due  to  shock. 

A  verdict  of  accidental  death  was  returned. 

Russian  Equivalent  Tables. — We  have  received  from  the  Central 
TraiLslations  Institute  (Ltd.),  265,  Strand.  London.  W.C,  a  useful 
card  of  tables  of  Russian  weights  and  measures  witli  English  equiva- 
lents.    The  card  is  published  at  Is. 


TENDERS    INVITED. 


mill 

Tramway  Construction.— 

KxKTKn  ''orjioration  want  tenders  by  noon  April  14  for 
Doubling  Truck  in  Blackboy-road  and  Reconstruction  of  Track 
in  Pinhoc-road,  Exeter.  S}ieciHca(ion  can  be  seen  at  the  oflice 
of  the  Cily  Engineer. 

Electrical  and  Tramway  Stores,  Fittings,  &c. 

Wat.i.askv  Cor|K)riition  want  tenders  by  April  22  for  12 
mouths'  Hup|>ly  of  Meters,  Cabh:  and  .liinction  Boxes,  Span  and 
Guard  Wire,  Switchcj  and  Cutout.'*,  Ac.,  for  the  Electricity 
department.     Forms  of  lender,  &e.,  fnun  the  Engineer. 

BRADKoun  Corporaton  re.fjuire  tenders  by  first  post  April  17, 
for  the  Nupply  of  Tramcar  Trucks,  Motors,  Controllers,  &c. 
Sjieeification,  &e.,  may  Im;  obtained  at  the  Tramway  Offices. 

Bristoi,  Docks  Committee  re(|iure  lenders  by  noon  .\pril  14 
fornix  monlhs'  supply  of  IncandeKccnt  EleclricLamiis,  Kubbi-r 
Goods,  4c.     Forms  of  lender  from  the  Engiueer. 

EnisBUROii  Cor|)oralion  want  tenders  by  10  a.m.  April  16  for 
•hn-e.  Mix,  or  12  mrmtlis'  MU[>plv  of  Electric  Wirinc  Materials. 
■loinling  and  Insulating  .Material" for  Electric  Cables.  Iron  Tuljes, 
OiIh,  &c.     Tender  forms  from  the  Electrical  Engineer. 


lilllllll 

Wiring  and  Fitting. 

KmiMniA  Crban  Council  require  tenders  by  noon  April  17 
toi    :ui    Klcrtiical   Installation  at   the  Clouncil  offices,   Pentre, 
I'linndda  (S3  points).     Specification  from  Electrical  Engineer. 
Steel  Constructional  Work. 

St.  Paniras  (Loitdon)  Council  require  tenders  by  noon  May 
11  for  Steel  Constructional  Work  of  extension  to  iiower  house. 
Drawings  may  bo  .seen  at  57,  Praltstnvt.  Camden  Town  X.W. 

Generators. 

The  New  Zealanh  Priii.U'  Whuks  Dept.  ri'ipiire  teiKh-rs  by 
noon  April  30  for  I  he  supply  of  a  Three-unit  ICxciter  .Set  and  a 
1,500  kw.  Generator  in  connection  with  (he  ].J^k(^  Coleridge 
jpower  scheme.  Particulars  from  the  Public  Works  Office^, 
.Xuckland,  Wellington,  Christchtirch  and  Duiiedin. 

Testing  Instruments. 

The  \ktorian  Railway  Commissioners  reipiire  lenders  by 
1 1  a.m.  May  5  for  the  supply  of  one  Double-range  .Vntmeter,  one 
Switch  Fuse,  two  <loubl(vp.>le  Two-way  Switches,  two  Singli-- 
jhjIc  Six-way  Voltmeter  Switches,  (iruphic  .\mmeter  and 
Graphic  Voltmeter.  Specification  from  the  Commissioners' 
unices,  .Spencer-street,  Melbourne, 
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Diesel  Generating  Set,  Balancer  and  Cables. 

Basixgstcikk  f'oqioration  invites  tenders  for  supply  and 
erection  of  ii  Diesel  Kngine  Generating  Set,  a  Motor-generator 
Balancer  and  Cables.  Tenders  to  the  Electrical  Engineer  by 
noon  April  I'j. 

Water  Tube  Boilers,  Fuel  Economisers,  Feed  Pumps,  Condenser,  &c. 

Tenders  are  invited  for  the  supjilN-,  delivery  and  erection  in 
Melbourne  of  Four  Mechanically-fired  Water-tube  Boilers,  T«o 
Fuel  Economisers,  One  Turbine-driven'Boiler  Feed  Pump,  18 
Machines  of  the  Stationary  Type  for  the  automatic  weighing  of 
coal,  and  Two  Circidating  Water  Pumping  Sets  for  the  City  of 
Melbourne.  Tender  forms,  &r.,  from  the  agents  for  the  City 
Council,  Messrs.  Mcllwraitli,  McKachani  &  ( 'o.  Propy.  (Ltd.),  Bil- 
liter-sfjuarc  Iniildinns,  Lciiidnn.  K.C.  Tcndorsto  the  chairman. 
Electric  Supp]3('ommit lee.  Town  Hall,  Mclbounio,  by  June  15. 

Brighton  Corporation  invite  tenders  for  the  supply,  delivery 
and  erection  at  their  Southwick  power  house  of  one  Surface 
Condenser,  capable  of  dealing  with  52,500  lb.  of  steam  per  hour. 
.Specifications,  &c..  from  the  office  of  the  town  clerk,  Mr.  Hugo 
Talbot,  Town  Hall,  Brighton,  where  tenders  must  be  dehvered 
by  noon  April  12.  Further  information  may  be  obtained  from 
the  electrical  engineer  and  manager  Ml'.  J.  Christie. 

Edinburcjh  Corporation  invite  tenders  (by  April  12)  for 
supply  and  erection  of  Water-tube  Boilers.  Specifications,  &c., 
from  the  Engineer,  Dewar-place,  Edinburgh. 

Dundee  Corporation  invites  tenders  (by  April  28)  for  supply 
and  erection  of  Centrifugal  Circulating  Pumps  and  about  750  ft. 
of  42  in.  and  30  in.  c.i.  Pipes. 

Overliead  Traveller  and  Economiser. 

DARMXGTdN  C(ir|iiiratioii  wimt  a  2.5-ton  Tra\clling  Crane  and 
an  Erdiioniiscr.      'rcnili-rs  t<i  Town  Clerk  by  2()th  Inst. 

Track  Transformers,  Signals,  Wheels  and  Axles,  &c. 

The  V^ICTORI.VN  Railway  Cqjimissioners  require  tenders  by 
1 1  a.m.  May  19  for  120  s.]).  Track  Transformers  and  300  Electric 
Sign;-,ls  and  Spare  Parts  ;  and  by  11  a.m.  .Juno  2  for  300  Electric 
Train  Stops  (and  in  each  case  such  further  supplies  of  similar 
goods  as  may  be  required  during  five  years) ;  and  by  11  a.m. 
June  2  for  Bogie  Trucks,  Wheels  and  Axles  for  10  Electric  Street 
Railway  Cars.  Specifications  from  the  R.uilway  Offices,  Spencer- 
street,  Melbourne. 

Cables,  Meters,  Carbons,  C.I.  Boxes,  &c. 

The  (Vnmcil  of  the  Metropolitan  Borough  of  Southwark  invite 
tenders  for  the  sujjply  during  the  next  12  months  of  Paper- 
insulated  Electric  Cables  and  Electricity  Meters.  Tenders  to 
the  Town  Hall,  Walworth-road,  S.E.,  by  noon  April  14. 
Further  particulars  from  the  electrical  engineer,  Mr.  D.  M. 
Kinghom,  electricity  works,  Penrose-street,  Walworth,  S.E. 

(Jlasgow  Corporation  invito  tenders  for  12  months'  sui)|)ly  of 
Cables,  Meters,  Arc  Lamp  Carbons,  C.L  Boxes,  Section  Pillars, 
&c.  Specifications  from  the  engineer  (Mr.  W.  W.  Lackie),75, 
Waterloo-street,  and  tenders  to  the  to\ni  clerk  (.Mr.  J.  Lindsay), 
by  10  a.m.  April  10. 

Tenders  are  invited  for  supply  of  1,027,900  Arc  Lamp  ( 'arbons 
for  the  City  of  Melbourne.  Tender  form,  specification,  &c., 
from  the  agents  for  the  City  Council,  Messrs.  Mcllwraith, 
McICacharn  &  Co.  Propy.  (Ltd.).  Billiter-squarc-buiklings, 
London,  HC,  to  whom  tendera  by  noon,  April  21. 

.Mountain  Asir  L'rban  Council  require  tenders  (by  noon 
.\pril  20)  for  Sub-station  Building  Underground  Cable.s,  l.t. 
Overhead  Lines  and  Public  Lighting,  e.h.t.  and  l.t.  Switehgear 
and  Transformers. 

Telegraph  and  Telephone  Material. 

The  Public  Service  Stores  Tender  Hoard.  Wklmngton  (X.Z.) 
will  receive  tenders  imtil  4  p.m.  Ajiril  21  for  th(^  supply  of  74 
railes  .552  yd.s.  of  Lead-covered  Cable,  35,00(l  yds.  of  Wire, 
5  tons  of  Bronze  Wire.  Sinclair  Bolts  and  Cups,  Extension  Bells 
and  Lead  Seals.  Particulars  from  the  Controller  of  Stores, 
Post  and  Telegraph  Department,  Wellington. 

The  Deputy  Postmaster-General,  Perth,  Western  Australia, 
will  receive  tenders  until  .'}  p.m.  May  5  for  the  supply  to  the 
Au.STRALiAN  Co,M.MON  WEALTH  Postmaster-Gcneral's  Depart- 
ment of  Ory  Cells,  Syringes,  Zincs,  Connectors  antl  Sal  Am- 
moniac- for  Ijattories.  Specification,  &c.,  from  the  Deputy 
Postmaster-General,  Perth,  W.A. 

The  Deputy  Ptstmaster-General,  Melbourne,  requires 
tenders  by  3  p.uL  May  4  for  the  supply  of  5,0fM)  Porcelain  Insu- 
lators, and  by  3  j).m.  April  27  for  2fK)  Telephone  Trnn»forincrH. 
Specification,  &c.,  from  the  Deputy  Postmastcr-Gcncrul,  Mel- 
bourne. , 


Railway  Carriage  Lighting,  &c.' (Extension  of  Time). 

The  time  for  \\\t'.  receipt  of  tenders  by  the  Victorian'^Railway 
CoMMLSsioNERs  for  the  supply  of  Material  for  Railway  Car 
Lighting  and  Electric  Lighting  Material  for  Car  Repair  Shops  is 
extended  to  .June  2.  Specifications  from  the  Commissio'ners' 
Offices,  Spencer-street,  Melbom'ne. 
Insulated  and  Bare  Copper  Cables. 

Tenders  are  invited  for  the  supply  of  quantities  of  Single 
Conductor  Lead-covered  Cable  to  JIelbourne  City  Council. 
Specifications,  &c.,  from  the  Agents  for  the  Council  (Messrs. 
Mcllwraith,  McEacharn  &  Co.  Ppty.,  Ltd.).  Billiter-square- 
buildings,  Liondon,  E.C.,  to  whom  tenders  by  noon  April  19. 

Tenders  are  also  invited  for  the  supply  of  quantities  of  Bare 
Hard  Drawn  Copper  Cables  to  Melbourne  City  Council. 
Specifications,  &g..  from  the  Agents  for  the  Council  (Messrs. 
Mcllwraith,  McEacharn  &  Co.  Ppty..  Ltd.),  Billiter-square- 
buildings.  London,  lO.C,  to  wlinni  tenders  by  noon  April  19. 
Telephone  Systems,  Apparatus  and  Accessories. 

The  Greek  Ministry  of  Communications  (Postj,  Telegraplis 
and  Telephones  Department),  Athens,  require  tenders  by  April 
28  for  the  supply  and  iiLstallation  of  a  Central  Exchange  and 
Telephone  System  at  Salonica,  and  a  Central,  Exchange  at 
Athens,  and  the  supply  of  Telephone  Apparatus  and  Accessores. 
The  Greek  "  Government  Gazette  "  containing  the  specification, 
&c.  (in  French),  can  bo  seen  at  73,  Basinghall-st.,  London,  E.C. 
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m  TENDERS  RECEIVED  AND  ACCEPTED.  = 


■cptcd    the    fol- 


]jvi;RP(Mii..--Tlir    lOlcilr  icily    Coiiiimtlce    li 
louing  tenders  :  — 

Babcock  &■  Wilcox,  tlu-ee  water-tube  boilers,  coal  and  ash-handling 
plant,  &c.,  for  Lisfer-drive  station  ;  E.  Green  &  Son,  three  economisers 
and  accessories. 

The  following  tenders  have  been  accepted  for  annual  supplies  to  the 
electricitv  suppK-  and  tramwavs  dp]i,irtmctit :  Vacuum  Oil  Co.  and 
Matth.-w  WrlK  ,v  (',,.  l,il,nr;itii,-  M,l.  ;,,,,!  -ivascs;  Sykes  &  Sugden, 
Briti-h  lM-nl,,bH  A  Itl-l.x  I  ,,1,1,  .  |;nii,|,  Kl.rtric  Calibrated  Fuse  Co., 
and  !Siiii|ilr.\  I  Vnitliiit^  (Ltd.),  Inr  rlrttiKal  liUiugs  and  sundries  ;  Stave- 
ley  Coal  &  Iron  Co.,  c.i.  circulating  water  pipes. 

Salford. — Siemens  Brothers  Dynamo  Works  have  again  secured 
the  contract  for  the  annual  supply  of  Wotan,  Tantalum  and  carbon 
filament  lam])s  to  the  Corporation  tramways  dei)artment. 

The  following  tenders  have  been  accepted  for  annual  supplies  to 
the  tramwa\-s  denartment : — 

Siemens  Bros.  Dynamo  Works,  electric  lamps,  appro-ximate  value  of 
contract  £.{53.  9s.  8d.  ;  British  O.xygen  Co.,  oxygen,  36s.  6d.  per  1.000 
cubic  ft:  Hall  &  Pickles,  steel  sheets,  £92.  2s.  9d.;  British  Pclrolciini  Co  , 
petroleum,  t81.  .^s.  ;  Anglo-American  Oil  Co.,  Pratfs  mutor  sjiirit,  i;:U4. 
The  following  tenders  have  also  been  accepted  :  Pendlctuu  Ironworks 
Co.,  steel  work  for  car  depot  extension,  £1,480  ;  Hadfield>(Ltd.),  axles, 
wheel  tyres  and  wheel  centres,  £1,188. 

Hammersmith  (London). — The  following  tenders  have  been 
acce])ted  for  amiual  supplies  for  the  electric  supply  department : — 

James  Gibb  &  Co..  stores,  tools  and  implements,  ironmongery  (hard- 
ware) amd  metals  ;  Pryke  &  Palmer,  steam  tubes  and  fittings,  bolts  and 
nuts;  >Iiddleton  Bros.,  oilmen's  goods,  steam  packing  and  jointing 
materials  ;  Johnson  &  I'liillips,  bo.x  frames,  covers,  boxes,  &c.  ;  A.  B 
Bosher  &  Co.,  files;  General  Electric  Co.,  electrical  goods  (accessories) 
and  insulated  wires  ;   Fcrranti  Ltd.,  i)repayment  meters. 

Watforij.  — The  Electrical  Apparatus  Co.  have  withdrawn  their 
previous  tender  for  200  meters  and  [\u:  electrical  engineer  (Mr.  A.  W. 
Barham)  has  been  authorised  to  purchase  the  same  nundjer  from  the 
com|)any  at  schedule  prices,  to  be,  taken  when  required  during  tuo 
years.  Tho  tcuider  of  the  British  Wcstinghouse  Co.  hfus  also  been 
accepted  for  the  sui)ply  of  350  larger  size  meters  at  schedtdo  prices. 

St.  Anne's-on-the-Ska. — The  Council  have  accepted  the  tender  of 
Hick,  Hargreaves  &  Co.  for  the  supply  of  a  multi-jet  conden.ser  with  a 
capacity  of  18,000  lb.  of  steam  per  hoiu\  Six  other  lenders  wero 
received. 

Woolwich. — The  Electricity  Committee  has  accepted  tho  offer 
of  Babcock  &  \S'ilcox  to  supi)ly  the  additional  shafts  and  uptakes 
for  two  additional  steam  units  for  £990  and  that  of  G.  &  .J.  Weir  for 
a  fecil  pump.at  £200. 

V\'altha.m.sto\v. — The  (,'omicil  have  renewed  their  contract  for  the 
next  12  months  for  s.p.  and  d.p.  5  and  10  ampere  tumbler  switches 
with  Messrs.  J.  H.  Tuckcu-  &  Co.,  of  Birmingham. 

St.  Albans. — The  tender  of  GilTen  Bros,  ha-s  b(ren  aircepted  by  tho 
Guardians  for  wiring  the  infirmary  .and  tho  board  room  block. 

Ilford. — The  Urban  Council  havo  placed  an  order  with  the  British 
Thomson-Houston  Cb.  for  twelve  months'  supply  of  electricity 
meters. 
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BiRKEXHEAD. — The  Corporation  have  accepted  the  tenders  of  the 
British  Insulated  and  HcLsby  Cables  lor  the  supply  of  100  and 
200-ampere  fuse  boxes,  and  that  of  Sykes  &  Sugden  for  15,  25  and 
jO-ampere  fuse  boxes. 

L.C.C.— The  Education  Committee  has  accepted  the  tender  of  the 
Lancashire  D>-namo  .^:  Motor  Co.  (at  £36.  10s.)  for  the  supply  of  a 
.')  H.P.  electric  motor  for  dri\'ing  the  various  machines  at  the  Shore- 
ditch  Technical  Institute. 

Croydos.— Tlie  tender  of  Callender's  Cable  &  Construction  Co. 
for  12  months'  supply  of  cables  ha.s  been  accepted  at  a  price  based 
upon  the  market  price  of  copper. 

(iRlMSBY.— The  Public  Lighting  Committee  has  accepted  the 
tentler  of  .Johnson  &  Phillips  (at  £2%.  10s.)  for  supply  of  cables. 

Meter  Contracts. — Amongst  the  contracts  recently  obtained  by 
'!■  >srs.  Ferraiiti  (Ltd.)  are  the  following  :-- 

r.ristol  Corporation,  current  year's  supply  of  c.c.  meters:  Croy<lou 
'  I  |iuratioii,  years  supply  of  c.c.  and  a.c.  prepayment  meters  ;  Haininer- 
~nuth  (London)  Borough  Council,  annual  supply  of  a.c.  prepayment 
meters;  llford  District  Council,  Londonderry  and  Wliitehavcn  Cor- 
porations, c.c.  meters  for  the  year  ending  March  '.M,  I'.)115;  and  I'ly- 
minith  Corporation,  year's  supply  of  a.c.  meters. 

Commonweallh  Contracts. — The  following  tenders  have  hn-n 
aeeepleil  b\  the  Australian  Govermnent  Departments  : — 

I'listmiiMKr-ileiiernVii  IJepl.,  Sydney. — British  Insulated  &  Helsby 
Cables,  wire  £9(i8.  2s.  6d.  ;  cable,  £15,316  :  Siemens  Bros.  Dynamo 
Works,  telegraph  cable  £634.  10s.,  resistances  £1.  Os.  lOd.,  shunt,  standard 
of  self  induction,  secohrametcr  and  voltmeters,  condensers  £18.  12s., 
polechangers  £220.  1.5s.  lOfl.,  rheostats  £1)0.  .5s..  relays  £37.  18s.; 
Iviwrcnce  &  Hanson,  cable,  £V,020 :  Noyes  Bros.,  cable  £2,(568  and  test- 
ing set  as  }ier  schedule  ;  W.  T.  Henley's  Telegraph  Works  Co.,  cable 
£1,341,  cable  boxes  £104.  1.5s.,  submarine  cable  £700.  Ids.;  W.  0. 
Watson  &  Co..  insulators  £51.  10s.  ;  Western  Electric  Co.,  keys  £118.  15s., 
lamps  £115.  18s.  <Jd.,  plates  £41.  Ss.,  plugs  £36.  93.  2d.,  registers  £3.  10s., 
relays  £95,  resistances  £2.   14s.  2d.,  telephone  sets  £250 ;    Australian 


General  Electric  Co.,  carbon  filament  lamps  £28.  15s  ,  metal  filameul 
lamps  £498.  6s.  8d.  ;  Ramsaj-  Sharp  &  Co..  portable  telephones,  £90  ; 
.Jas.  Paton  &  Co.,  micro-telephones £190.  12s.  6d..  mouthpieces £34.  7s. (id., 
switches  £328.  14s.  lOd.,  telephones  £4,303.  10s.  ;  India  Rubber,  Gutta 
Pereha  and  Telegraph  Works  Co.,  galvanometers  £51.  19s.  6d.,  and  two 
ditto  as  per  schedule  ;  British  General  Electric  Co.,  detectors,  £570  ; 
Ramsay  Sharp  &  Co.,  megger  £34.  8s.  ;  Falkiner  Electric  Co.,  motor 
generator,  power  board,  &c.,  £427  ;  F.  .S.  Lee.  insulators  £1,193.  15s.  ; 
J.  Schark.  Morse  kevs  £118.  2s.  6d.  ;  F.  Kanemaku,  insulators, 
£286.  17s.  6d. 

Post  master -GenrruVs  Dept.,  Adelaide. — Western  Electric  Co.,  desiccat- 
ing plant  £156.  2s.  6d.,  ebonite  sleeves  £21.  13s.  4d.  ;  Siemens  Bros. 
Dynamo  Works,  cable  terminals  £84.  10s.,  corks  for  Meidinger  cells 
£3.  5s.,  glsuss  tubes  £1.  12s.  6d.  :  British  Insulated  <fe  Helsby  Cables, 
telegraph  condensers  £30.  15s.,  relays  £31.  5s..  rlieostats  £27.  15s.  (>d., 
sounders  £5.  las.  ;  India  Rubber,  Gutta  Pereha  &  Telegraph  Works  Co., 
zincs  £251.  5s. ;  G.  T>.  Guthrie  &  Co.,  insulators  £68.  15s. 

Poslmasler-Gcncral's  iJrpt.,  Brisbane. — W.  T.  Henley's  Telegraph 
Works  Co..  "cable  £1,302.  15s.;  British  Insulated  &  Helsby  Cables, 
wire  £818.  8s.,  cable  boxes  £260.  lis.  6d..  solder  £64.  3s.  4d.  :  Siemens 
Bros.  Dynamo  Works,  insulators  as  per  schedule  ;  Western  Electric  Co., 
cable  £447,  jointing  sleeves  £9.5.  .5s.  ;  Lawrence  &  Hanson  Co.,  h.d. 
copper  wire,  £2,429.  .5s.  ;  India  Rubber,  Gutta  Pereha  &  Telegrai)li 
Works  Co.,  copper  binders  £16.  .5s.,  copper  tapes  £13.  16s.  Old. 

Postma-ster-Oenerul's  Dept.,  Melbourne. — Lawaence  &  Hanson  Co., 
cords  £77.  10s.,  ear  pieces  £11.  5s.,  mouth  pieces  £5.  12s.  6d. 

Metroj)olitan  Board  of  Water  Supply  and  Sewerage,  Sydney. — Clerk  & 
Mulholland,  electric  driving  gear  for  42  in.  valve,  £91.  7s.  ;  Australian 
({cneral  Electric  Co.,  three  motors  £177. 

Victorian  Bailirays. — Wm.  Adams  &  Co. 

Public  Works  Jjept..  X.S.W. — Haes  &  Eggers,  electrically-driven 
centrifugal  pumps,  Homebush  Abattoirs,  £763. 

Department  of  External  Ajfairs,  Melbourne. — Siemens  Bros.  Dynamo 
Works,  electrical  ciiuipnicnt  for  JIaranhoy  Tinfield,  £421.  16s. 

New  Zealand  Government  Contracts. — The  X.Z.  Public  Seivicc 
.Shares  Tender  Board  have  accepted  the  following  tenders: — • 

B.  L.  Danne,  table  telephones  £2,483.  Os.  8d. ;  P.  R.  Baillic  &  Co., dry 
cells  £582.  Is.  8d.,  and  wire. 


FINANCIAL    MATTERS. 


MUNICIPAL  ACCOUNTS. 


Halifax.  I  !i'-  an-oiiio.-,  ui  ih.-  UiUH«..,\>  •;.  imiImichI  for  the  year 
eruled  March  31  shtiw  income  £112,792  (against  £109,(150  in  previous 
Win).  This  is  the  largest  ligure  since  the  net  piotit  was  £17,539 
I  ijain-i  £13,1(4^1.     Passengers  carried  were  20,707,071. 

llford.  -The  accounts  of  the  electricity  department  for  the  year 
.-iidrd  March  31.  1914,  show  total  capital  expenditmc  £104,71)0 
(increase  £2,905),  of  which  £123,025  is  outstanding. 

Revenue  was  £36.294  (compared  with  £33,342  in  previous  year),  gross 
profit  £14,993  (£13,731)  and  net  surplus  £1.4.52  (£.521).  Units  generated 
were  4.797,412  (4,137.975)  and  sold  3.900.807  (3,512.927).  Average 
(iricH  obtained  was  l-97d.  per  unit,  and  total  costs  (other  than  capital 
■  •harsres)  wen-  L07d.  of  which  0-.56d.  was  for  coal.  Maximum  load  was 
2,2ll4  kw.  (1,985  kw.),  and  load  factor  20-24  per  cent. 

Leicester.  The  Council  recently  adopted  the  report  of  the  Tram 
way.i  Coniniittei;  for  1914,  which  showed  total  revenue  £170,2:55 
(ilurease  £5.718). 

The  working  expenses  were  £118,(i07  (increase  £8,492).  gross  profit 
£5L028  or  £53.288  (including  £1,608  interest  on  reserve  fund),  against 
£.57.748  in  previous  year.  ,\fter  jirovidinc  for  sinking  fund,  income  tax 
anil  war  allowance  to  reservists  (£42,007)  the  net  balance  was  £11,221. 
Paisengers  carried  were  37,914,774  (incrca.se  841,020).  k\A.  Flint,  in 
moving  the  adoption  of  the  report,  stated  that  allowances  to  men  on 
service  with  His  .Majesty's  forces  amounted  to  £42.006.  The  net  balance 
carried  to  rlistrict  fund  was  £479. 

The  report  on  the  i«Tmaii':nt  way  by  the  borough  surveyor  (Mr.  £.  (i. 
Mawbey)  states  that  the  time  is  now  arriving  when  a  greater  amount  of 
rem  •,viil  will  hive  to  be  done.  In  connection  with  the  tramway  extcn- 
liion-  hunctioned  by  the  Corporation  Act  of  1913,  a  considerable  amount 
"<  ■■  crl  hii    V'-'-n  done 

1      '     I         MTU,  the  engineer  and  manager  of  the  electricity  depart- 
that  the  whole  of  the  macnincrj'  in  the  power  station 
■  '"ifiictory  manner  thj-oughout  the  year.     This  was 
■  IS  working  in  the  linking  loKi-ther  of  tin-  two 
and   I.iero  Htatinnn).     The  profit  earned  by  the 
from  £8.l.5()  in  HII3  to  £9,.549  in  1914.  and'tlien- 
lie-  iriming  year  will  show  eipially  Hatisfaclory 
ii-e  of  coal  IS  nnrnml.    Greater  eeonoiny  might  bi- 
ll ol  the  four  ainall  sets  at  Aylestone  works  and  the 
hi  ««l4 1  tiiU  Iniilci  house,  both  of  whi"h  are  now  obRolefe,  very  e^pl•n- 
■  \o  lij  niuiitaui  ami  aUu  very  iuellicieiil  in  wurkiug,  when  vunipured  with 


uplo-date  inachiiieiy.  They  arc  IS  years  old.  The  output  of  the  Leio 
station  was  1 1,9.50,013  units.  1,103,133  units  wen-  taken  for  the  working 
of  tile  auxiliary  machinery  in  the  pov.er  station,  and  5,041.628  units  were 
supplied  to  ])owcr  consumers.  The  output  from  the  Aylestone  station 
iimouiited  to  7,213,000  units.  Motors  installed  on  consumers'  premises 
amount  to  7,018  H.e.  (increase  of  25  per  cent.).  Units  .sold  during  the 
,\ear  were  4,041,628,  against  3,984.319  in  1913.  There  was  an  increase 
in  receipts  of  £3,511.  lis.  8d.,  the  net  balance  being  £1,905,  against  £1,-5.52 
in  1913. 

Liverpool.— The  accounts  of  the  t'orporation  tramways  depart - 
nulit  for  1914  show  total  cajutal  expenditure  £2,082,391  (increaoie 
£37,li85),  of  which  £1.168,685  is  outstandins. 

Revenue  was  £722.308  (against  £715,120  in  1913).  working  and  general 
expenses,  including  rent  of  leased  lines,  were  £473,678  (£451,667),  leaving 
gro.ss  profit  £248,630  (£263,453).  Interest  required  £50,082,  sinking 
fund  £63,726,  placed  to  reserve,  renewal  and  depreciation  account 
£34,821.  and  contributed  in  aid  of  rates  £100,000. 

The  general  manager  (.Mr.  C.  W.  Mallins)  states  in  his  report  that  the 
net  ))rofit  (£134,822)  shows  a  decrca.se  of  £19,342  compared  with  1913,  due 
to  increase  of  rates  and  taxes  £11,000,  iucrea.se  in  wages  account  of 
£10,000,  including  allowances  to  dependents  of  employes  wlu)  have 
joined  H.M.  forces,  and  the  supplying  of  free  passes,  representing  £8,232, 
to  meml)ers  of  H.M.  forces.  The  contribution  to  relief  of  rates  is  the 
same  as  the  previous  year,  the  total  contributed  for  that  purpose  being 
£.572,899.  Earnings  per  car-mile  were  12-02d.  (against  12-lOd.  for  1913). 
.'\bout  850  of  the  stall  have  been  called  up  or  enlisted  since  the  outbreak 
of  the  war,  and  the  diUerence  between  the  wages  of  employes  and  the 
army  allowances  (about  £540  per  week)  was  being  paid  by  the  ("orpora- 
tion.  The  Committee  are  trying  two  Tilling-Stevens,  two  Brush- 
Daimler  and  two  Straker-Squire  motor  onmibuses.  62  points  have  been 
equipped  with  automatic  point  controllers,  and  nearly  the  whole  of  the 
pomt  attendants  have  been  transferred  to  the  car  depots.  100  ears  have 
been  equipped  with  the  new  40  HP.  electrical  equipments,  16  new  cars 
have  hwn  completed  and  U  are  in  hand.  Passengers  carried  were 
145,05li.371  (compared  with  144,08.5.927  in  1913).  Expenses  were  equal 
to  8-23sd.  (against  7-977d.)  per  ear-mile  exclusive,  and  IO-322d.  (10-0l,5d.) 
inclusive,  of  rent  of  leased  lines  and  intere.st  and  sinking  fund  contri- 
butions. 

Plymouth.— In  Devonport  and  S(onehouse  areas  the  sale  of  cur- 
nnt  foi  the  quarter  ended  Dec.  31  ainounled  lo  718,545  units,  pro- 
duciiig  a  reventio  of  £0..587.  10a.  2il.,  compared  with  ()20,980  units 
sol.l  uiul  £5,874.  19s.  Id.  received  in  the  correiponding  period  of  1913, 
an  uicreaso  of  £712.  10s.  lOd. 
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COMPANIES'  MEETINGS  AND  REPORTS. 

ALDERSHOT  GAS,  WATER  &  DISTRICT  LIGHTING  CO.— At  the  recent 
meeting  tlie  cliaiiniau  (-Mr.  W  .  T.  llciherts.jii)  said  that  their  electric 
li"liting  plant  at  Farnliorough  was  opened  in  December  and  about  50 
la'rge  consuniers  liad  been  connected  up. 

ARBROATH  ELECTRIC  LIGHT  &  POWER  CO.  (LTD.)— At  the  recent 
meeting  it  "is  -'n:  iltli-itthe  profit  for  the  pa-st  year  was  £1,499,  and, 
after  takinLf  iiii"  i  i  omit  amount  brought  forward,  paying  interest  and 
the  ]>rcfercnrr  .lu  i(|. nd.  a  balance  of  £1,037  was  carried  forward. 

BARTON-ON-HUMBER  ELECTRIC  SUPPLY  CO.  (LTD.)— The  chairman 
(Mr.  F.  Hopper)  jiiesidcd  at  the  recent  meeting  and  said  the  number 
of  consumer.s  had  increased  bj'  over  HO  per  cent,  during  the  year,  and 
there  was  eveiy  prospect  of  a  continuance  of  such  increa.se  diu'ing  the 
present  year.     There  was  an  unabated  demand  both  for  hght  and  power, 

BEAUNTON  ELECTRIC  LIGHT  &  POWER  CO.  (LTD.)— At  the  recent 
meeting  the  rhairriian  I  Mr.  T.  Ye")  said  tliat  steadv  progress  had  been 
made.  The  net  revenue  for  the  year  I'JU  was  £i>:js  (against  £136)  and 
the  directors  recommended  payment  of  a  dividend  of  '>  ]ier  cent,  on  the 
cumulative  preference  sliareholders  and  a  dividend  of  2.1  per  cent,  on  the 
ordinary  shares,  and  after  writing  off  5  per  cent,  for  depreciation  of  machi- 
nery, plant  and  accumulators,  and  2  per  cent,  off  mains,  cables  anfl 
services  the  balance  (£22)  was  carried  forward. 

BBIXHAU  GAS  CO. — -\t  the  recent  meeting  the  chairman  (Mr.  W.  A. 
Schultz)  said  that  the  past  year's  profit  on  the  gas  department  was 
il.lMI".  and  on  the  electricity  side  of  the  undertaking  £56.  The  action 
brought  against  them  by  Mr.  S.  C  Edwards,  for  an  alleged  nuisance  in 
respect  of  vibration,  was  settled  by  the  company  agreeing  to  remove  the 
causes  of  vibration.  The  total  costs  (£2,297)  had  been  charged  against 
the  profits  of  the  company,  leaving  £61  to  credit  of  profit  and  loss.  In 
the  electricity  department  they  had  a  plant  capable  of  turning  out  10 
times  the  current  actually  demanded,  and  the  increase  in  sales  was  only 
£17  over  in  13. 

BROMLEY    (KENT)  ELECTRIC    LIGHT   &    POWER  CO.    (LTD.)— Durmg 

I'lU   the   connections  increased   from  3.850  kw.   to  i,08i"  kw.    but    the 

I  t  of  the  war  (especially  during  the  last  quarter)  has  been  to  seriously 

iii-o  the  current  sold.     The  result  of  the  year's  trading  (including 

|MI5  brought  forward)  is  a  profit  of  £13,884,  and  after  payment  of 

ilelienturc    interest    and   trustees'    fees,    &c.    (£3,013),    the    balance    is 

£10.871.     An  interim  dividend  at  rate  of  4  per  cent,  per  annum  was  paid 

for  till!  half-year  in  October,  and  the  dii'ectors  recommend  payment  of  a 

further  dividend  for  the  second  half-year  at  rate  of  10  per  cent,   per 

annum,  making  7  per  cent,  for  the  year,  that  £4,000  be  placed  to  g('iieial 

reserve,  leaving  £1.621  to  be  carried  forward. 

BURNHAM    &    DISTRICT   ELECTRIC    SUPPLY   CO.   (LTD.)  — The    first 

(annual  report  stairs  that  tlir  balann-  of  £112  mo  revenue  account  has  been 

'.ed  up  by  batik  interest  (£1)7).      Tliere  are  53  consumers,  and  the 

t'ouneil's  contract  to  use  electricity  for  the  town  lamps  for  tlu'ce  ye^rs.  lias 

ears  to  run.     A  greatly  increased  demand  for  electricity  for  pumii- 

bg  at  the  new  .sewerage  .system  has  involved  an  increase  of  capital. 

CLEVELAND  &  DURHAM  ELECTRIC  POWER  (LTD.)— At  the  animal 
neeting  last  week  lli.'  eliaiiiiiaii  (.Mr.  .las.  Falconer,  .M.I'.)  said  that  the 
;ross  profit  for  the  |>ast  year  «as  £30,838.  The  business  had  been 
dversely  affected  by  the  war  owing  to  economies  eff(«ted  by  their 
onsumers  and  to  increases  in  coal  and  other  costs.  It  was  almost  im- 
ossible  to  eliminate  all  the  different  causes  arising  from  the  war  and  say 
what  the  condition  would  have  been  if  work  had  been  going  on  as  in  normal 
times,  but,  under  the  circumstances,  he  thought  the  gross  profit  was  not 
unsatisfactory.  Net  profit,  after  paying  debenture  interest,  was  £16.826, 
»nd,  adding  the  carry  forward  (£8,798)  the  available  balance  was  £25,624. 
It  was  proposed  to  pay  a  dividend  of  4  per  cent,  on  the  preference  shares 
(£13,348)  and  to  carry  forward  £8,276.  They  had  connected  up  a  large 
supply  to  Hoi-dr-M  Colllrry,  and  the  plant  was  a  complete  success,  demon- 
strating thai  electrical  working  could  be  established  satlsfactoi'ily  on  a 
large  scale  in  all  departments  of  colliery  working.  They  had  contracted 
for  further  connections  of  9,000  H.P.,  including  contracts  with  Middles- 
brough and  Stockton  f 'orporations.  In  reply  to  Mr.  Gemraell  who  criticised 
the  accounts  and  said  the  system  adopted  did  not  admit  of  the  figures  being 
thoroughly  checked,  the  chairman  said  the  directors  did  not  think  it 
w»8  the  practice  of  companies  like  theirs  to  give  figures  (hat  would  show 
the  price  at  which  they  were  su|>plying  current  to  different  consumers, 
or  even  the  average  price.  His  own  view  was  that  the  time  had  arrived 
when  it  wa,s  desirable,  and  he  thought  they  were  fairly  entitled  to  charge  a 
somewhat  higher  price  for  current  than  in  the  past.  The  report  and 
accounts  were  th-n  adopted. 

CLTDB  VALLEY  ELECTRICAL  POWER   CO.— Jlr.  F.  C.  Gardiner,  who 
presided  at  the  meeting  last  week,  said  the  net  profit  for  the  half-year 
showed  an  increase  of  £9,297  over  the  corresponding  half  of  1913.     f'on- 
trnHsfornupply  of  current  showed  an  incrca.se  of  2.104  H.i".  and  since  the 
Mienecment  of  the  current  half-year  further  contracts  amounting  to 
t.OOO  H.I'.  had  been  signed.     While  theseriousincrea.se  in  flu-  pricoof 
'  was  being  felt .  that  wa.s  being  compensated  for  to  a  certain  extent  by 
iiiw  and  incicas.  d  supplies  of  eiinent.      A  large  proportion  of  their  out- 
put was  li<iri»  II,,.,  (  f,,i-  111,.  Miaiinfacture  of  munitions  of  war. 
CORK   ELECTRIC   TRAMWAYS   tc  LIGHTING  CO.  (LTD.  —The  revenue 
191  (  was  £61.601.   Is.  9d.  and  the  e.vpenses  wen^  £37.!ri8.  2s.      With 
•2  brought  f.iruard  ami  d.dueliiig  .lebentuiv  iiitenst  (£1,600)  the 
onjc  was  £20,398.  3s.  od.     Of  thin  amount  £6,163.  10s.  was  paid  for 


the  half-vearly  dividends  on  the  5  per  cent,  cumulative  preference  shares. 
£6, .31 10  was  added  to  reserve  for  depreciation  and  renewals,  £1,804  written 
off,  and  tlie  directors  recommend  payment  of  3  jier  cent,  dividend  on  th(^ 
ordinary  shares  (£3.450),  leaving  £2^480.  10s.  7d.  to  carry  forward.  The 
lighting"  and  power  business  again  shows  satisfactory  progress,  agreements 
for  161  connections  having  been  concluded  durmg  the  year,  representing 
a  total  gain  of  467  kw.  against  212  kw.  in  1913.  The  revenue  increased 
by  £1,469,  but  the  lighting  and  power  revenue  was  £1,509  in  excess  of 
the  previous  year  and  the  traction  revenue  £140  less,  the  decrease  being 
mainly  due  to  the  war.  There  was  a  reduction  of  £1,315  in  traction  and 
lighting  expenses,  mainly  due  to  lower  maintenance  charges  for  permanent 
\vky  and  cables.  Power  expenses  were  increased  by  £1,700  partly  due 
to  increased  out))ut  and  partly  to  heavier  maintenance  charges  for 
plant.  The  years  capital  expenditure  was  £2,.500,  mainly  for  house 
services  and  additional  plant  for  the  power  station.  To  meet  the  in- 
creasing demand  for  lighting  and  pov.-er  the  directors  have  ordered  a 
1 ,000  kw.  direct-current  geared  Curtis  turbine.  In  view  of  the  substant  iai 
increase  in  cost  of  coal  and  other  materials  and  also  wages,  the  directors 
may  have  to  consider  the  question  of  increasing  the  charges  for  electricity. 
DUBLIN  &  LUCAN  ELECTRIC  RAILWAY  CO —The  gross  receipts  during 
1914  were  £7,367,  or  £40.  7s.  9d.  less  than  in  1913.  The  expenditure 
decreased  by  £12.  10s.  lid.  After  providing  for  debenture  interest  the 
available  balance  was  £362.  9s.  6d.,  which  was  carried  forward.  The 
chairman  (Jlr.  .1.  W.  Hill)  stated  at  the  recent  meeting  that  they 
carried  462.331  jiassengcrs  against  459,887  in  1913. 

GALASHIELS  &  DISTRICT  ELECTRIC  SUPPLY  CO.  (LTD.)— At  the  firs 
annual  meeting  last  week  the  chairman  (Mr.  Geo.  Balfour)  said  that  the 
generating  station  was  ready  to  sujjply  current  on  Oct.  1,  1914.  Two 
mills  had  been  taking  a  partial  supply  since  that  date,  and  were  now 
taking  all  the  power  required  for  driving  theii-  works,  while  a  third  was 
being  fitted  with  the  necessary  equipment,  and  in  addition  a  number  of 
miscellaneous  consumers  both  for  power  and  light  had  been  connected  up. 
The  sale  of  current  to  the  end  of  the  year  amounted  to  £382.  14s.  7d.,  and 
after  adding  bank  interest  and  paying  all  expenses  a  balance  remained 
of  £87.  14s.  2(1.,  which  had  been  carried  forward. 

WM.  GRIFFITHS  &  CO.  (LTD.) — At  the  recent  meeting  the  chairman 
(-Mr.  K.  H.  Burdett)  stated  that  the  jiowers  for  the  Preston,  Chorley  and 
Horwich  tramways  expired  in  August  last,,  and  though  they  used  every 
endeavour  to  dispose  of  the  Acts  they  were  unable  to  do  so,  and  had  no 
alternative  but  to  write  off  the  wOiofe  amount  of  the  expenditure.  He 
said  their  balam  ,■  .-li.ri  v.  a,  fir  br-t  for  many  years,  and  the  business  had 
been  well  maiiii:iiii.  I  m  ,  v  i\  -l^  |iartmcnt.  A  dividend  of  2  per  cent. 
was  declared  on  i  li,  ,,i,linai  \  -Ii.im>. 

ISLE  OF  WIGHT  ELECTRIC  LIGHT  &  POWER  CO.  (LTD.)— The  resul  t 
of  the  tradiiiL'  for  1014  (iii.liidiie.;  £3. 128.  .".s.  4,1.  brought  forward)  is  a 
jirortt  of  £16,374.  4^.  :id.  After  iirovidiiig  lor  iiitnest  and  sinking  fund 
<m  debentures  i  !:.,..".niii  iimI  5  per  cent,  dividend  on  lu-eference  shares 
(£2,500)  then-  i. m  im  ':s.:;74.  4«.  3d.  The  directors  propose  that  a 
dividend  at  rail'  'il  -\  p,  i  ,  -nt.  per  annum  be  paid  on  the  ordinary  .shares, 
which  will  absorlj  £2,.'>00,  and  that  £3,500  be  jilaccd  to  renewal  fuml 
account,  leaving  £2,374.  4s.  3d.  to  be  carried  forward.  The  etpiivalent 
of  145.818  33-watt  lamps  is  connected,  against  133,809  in  1913  and 
12.-.,4.V.  Ill  1912. 

LANCASHIRE  DYNAMO  &  MOTOR  CO.  (LTD.)— The  reiiort  for  1914 
states  that,  after  proviiliii;-'  fnr  interest  and  charging  full  depreciation, 
the  profit  is  £12.426.  With  £1,812  brought  forward  the"  disposal.!, 
balance  is  £14,238.  It  is  jiroposed  to  pay  a  dividend  on  the  onliii  ii\ 
shares  of  It)  per  cent,  per  annum  (making  8  per  cent,  for  the  ycai),  pay 
£700  in  directors"  fees,  add  to  reserve  £2,000,  and  carry  forward  £1,118. 
Many  employees  have  joined  his  Jlajesty 's  force  s  and  thus  reduced  output, 
while  the  higher  cost  of  materials  and  wages  continues  to  grow.  In  vi ew 
of  these  circumstances  the  results  of  the  years  working  are  considered 
satisfactory.  Since  the  close  of  the  year  the  company  has  undertaken 
a  large  contract  for  war  material,  and  for  this  jiurpose  has  rented,  and  is 
at  present  engaged  in  alteriiiL'.  additional  premises, 

LISTOWEL  ELECTRIC  LIGHT  CO.  (LTD.)-  At  the  recent  meeting  a 
dividend  of  7  per  cent,  for  the  past  year  was  declared.  It  wa.s  stated 
that  there  were  about  200  consumers,  an  increase  of  12i  per  cent.,  but 
the  average  income  from  consumers  had  decreased  owing  to  economies 
in  consumption. 

LIVERPOOL  DISTRICT  LIGHTING  CO.  (LTD.)— Th(^  chairman  (Mr.  f  has. 
M'Lai>-ii|  stated  at  the  recent  iiuiting  that  they  had  sold  31,279  more- 
units  than  in  1913,  and  the  profits  had  increa.sed  by  £744.  The  directors 
did  not  anticipate  any  serious  capital  expenditure  during  the  .yaar, 
extensions  of  cables  being  the  only  necessary  item.  By  agreement  witli 
tha  Hightowii  Gas  &  Electricity  Co.,  they  were  supplying  that  company 
in  bulk  for  distribution  and  sale  in  Huyton.  and  in  that  way  they  were 
supplying  a  large  military  camp  at  Sniggery  Woods  and  also  the  battery 
at  Hightown.  They  were  also  supplying  by  arrangement  electricity  to 
another  camp  in  Thornton,  about  '200  yds.  beyond  their  boundary. 
Thes...  would  make  up  for  the  economies  practised  by  their  existing  con- 
sumers, but  he  was  afraid  they  could  not  look  forward  to  any  substantial 
increa.se  of  business  during  1915.  Their  engineer  was  preparing  a  report 
and  plans  for  suitable  coal  .storage  biinkers.'and  if  it  was  in  any  way  pos- 
sible to  arrangi'  for  a  reasonable  price  they  intended  to  make  themselves 
independent  of  lliict  iiati.ins  in  the  i-oal  trade. 

NORTHERN  GENERAL  TRANSPORT  CO.  (LTD.)— The  report  states  that 
lonsiilrrnlile  progress  was  mailc-  In  the-  ilevelopnunl  of  the  omnibii  ; 
Imsiiiiss  during  tTie  lirst  seven  months  of  1911.  The  ilividend.s  on  lie 
Company's  shares  in  th«  Gateshead,  Tynemouth  and  Jarrow  Xrainwa\ 
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undertakings  amounted  to  £22.443. 15s.  Id.  The  gros.s  profit  for  the  year 
was  £38,197.  18s.  After  deducting  management  expenses.  &c.  (inchid- 
ing  £4,450.  8s.  for  loan  and  debenture  interest,  and  £5.412.  10s.  6d.  for 
renewals)  there  remains  £24.379.  lis.  6d..  out  of  which  the  directors 
recommend  a  dividend  of  6  per  cent,  for  the  year  on  the  preference  and 
ordinary  shares,  carrying  forward  £4,230.  3s..lOd. 

SALT  UNION  (LTD.) — At  the  recent  meeting  the  chairman  (ilr.  G.  H. 
Cox)  .said  their  subsidiary  companies,  including  the  Mersey  Power  Co., 
were  making  material  progress.  The  youngest  of  those  companies  was 
the  Mersey  Power  Co.,  which  dealt  with  the  public  supply  and  marketing 
of  the  electricity  j)roduced  at  their  vacuum  plant  installation  at  Weston 
Point,  and  in  that  company  they  possessed  a  valuable  asset. 

SHAWINIGAN  WATER  &  POWEK  CO.  (LTD.)— The  revenue  from  all 
sources  during  1914  was  $1,805,217.  while  the  net  income,  after  making 
provision  for  operatmg  exiienses  and  interest,  was  S1,0S1.347.  A 
dividend  at  rate  of  6  per  cent,  for  the  vear  has  been  paid,  £200,0011  trans- 
ferred to  reserve  and  sinking  fuud,".S100,tXK)  to  depreciation  reserve, 
S20,0(X1  to  contingent  fund,  leaving  surplus  of  S39,472. 

SLOUGH  &  DATCHET  ELECTRIC  SUPPLY  CO.  (LTD.)— The  annual 
meeting  wa.s  held  la.st  week  when  the  directors"  reported  that  the  capital 
expenditure  at  Dec.  31  last  was  £67,073,  an  increase  of  £2,727,  mainly  d\ic 
to  the  provision  of  a  new  feeder  cable  from  the  works  to  Slough,  in  order 
to  meet  the  growing  demand  for  electricit.v-  The  equivalent  of  1,227 
additional  8  e.p.  lamps  was  connected  last  year,  making  the  total  connec- 
tions 8,956  8  e.p.  The  total  available  was  £4,830.  8s."5<l.,  out  of  which 
£1,3.50  was  allocated  to  depreciation  and  reserve,  and  a  dividend  of  5  per 
cent.  ])er  annum  was  recommended,  leaving  £427  to  be  carried  forward. 

In  moving  the  adoption  of  the  report  the  chairman  (Jlr.  H.  L.  Prior) 
stated  that  the  lighting  revenue  had  been  affected  by  the  war,  and  thcv 
had  sold  only  831.803  units,  against  842,389  in  1913."  The  directors  had 
made  arrangements  to  supply  current  to  Farnhain  district,  when  they  had 
notice  from  the  Board  of  Trade  that  opposition  had  been  suddenly  made 
bj-  Eton  Rural  (Council,  and  whilst  the  subject  was  under  discussion  war 
broke  out,  and  it  did  not  seem  advisable  to  risk  capital.  Since  then  they 
had  had  a  memorial  to  go  on,  but  as  the  people  .sending  it  only  offered  to 
take  about  300  lights,  it  would  not  pay  interest  on  the  capital,  and 
although  they  had  not  abandoned  the  idea  the.y  had  had  to  defer  it  until 
better  times.  The  Diesel  plant  had  done,  and  was  doing  its  work  very 
well.  They  had  a  favourable  oil  contract  to  the  end  of  the  year.  Some- 
times they  ran  the  Diesel  engines,  at  other  times  the  steam  turbine,  and 
occasionally  bot  h.     Each  source  of  power  had  proved  satisfactory. 

STEWARTS  &  LLOTDS(LTD.) — At  the  recent  meeting  it  was  rcjjorted 
that,  after  .setting  aside  £100,000  for  depreciation,  the  net  profit  for  1914 
was  £233,419  (against  £246.034  in  1913).  and  with  balance  brought  for- 
ward the  total  was  £.328,790.  The  directors  proposed  to  place  to  reserve 
fund  £50,0<X),  to  employes'  benefit  fund  £10,tKXI :  and  they  also  recom- 
mended payment  of  a  dividend  of  2s.  ))er  share  on  the  deferred  shares. 
leaving  £97,666  to  be  carried  forward.  The  chairman  (Mr.  .1.  (}.  Stewart) 
said  that,  as  regards  1915,  thev  could  not  expect  to  maintain  the  profits. 
Their  output  woidd  be  le.ss,  owing  largely  to  the  fact  that  a  great  number 
of  their  men  and  staff  had  volunteered  for  .service,  no  fewer  than  1,850 
having  done  so.     The  directors  had  encouraged  their  going. 

WESTERN  UNION  TELEGRAPH  CO.— The  gross  revenue  for  1914  was 
S47,2H7.3HH.  fnini  which  must  lie  didueled  operating  expenses  (including 
rent  for  leased  plant,  ta.xes.  &c.).  .$40,578,7.50,  leaving  a  net  income  of 
.$11,708,638.      Interest  on  bonds  absorlx'd  $1,337,243,  leaving  $5,371,395. 

WINHIPEO  ELECTRIC  RAILWAY  CO.— The  net  earnings  for  1914  were 
$1,685,093,  and  after  providing  for  fixed  charges  and  four  <|uartcrly  divi- 
dends of  3  ]ier  cent,  each,  the  credit  to  jjrofit  and  loss  of  $901,697  brought 
forward  was  re.luced  to  .sS16,309.  A  dividend  of  2.V  per  cent,  has  been 
declared  fnr  I  briiiiart.rcndrd  .March  31. 

WOKING  ELECTRIC  SUPPLY  CO.  (LTD.)— At  the  recent  meeting  the 
report  stated  that  the  revenue  for  1914  was  £19,291.  lis.  4d.,  and  after 
deducting  costs  of  generation  and  management  (£10,415.  7s.  lOd.)  the 
balance  was  £8,876.  .38.  6<l.  Adding amount;brought  forward  (£622.  8s.  7d.) 
and  income  tax  accumulations  (£1.32.  9s.  8d.)  the  total  was  £9,631.  l,s.  9d. 
After  paying  interest  cm  delwnture  stock  (£2,471.  .5s.  Id.)  and  on  tem- 
porary loans  (£:{69.  2s.  4d.)  and  paying  the  dividend  on  the  6  jKr  cent. 
cumulative  preference  shares  (£2,845.  18s.  2d.),  leaving  £3,944.  16s.  2d., 
the  dircclors  recommended  that  £l,.50O  be  placed  to  depreciation  and 
renewals  fund,  and  after  placing  £.")0(t  to  reserve  and  writing  down  certain 
items  they  recommended  a  dividend  of  5  percent,  on  the  ordinary  shares 
(£1,056.  7h.  3d.),  leaving  to  J»  carried  forward  £ti.52.  15s.  2d.  Since  1908 
the  numlier  of  eonHumers  had  increased  from  1,225  to  2,021.  the  coinice- 
(ions  from  51,070  to  95,803  8  e.p.,  and  the  revenue  from  £14,4.53.  to 
£18.878.     Tliecapitalex|M;n<liture  to  l)ec.3l  was  £138,954.  19s.  .5d. 

In  moving  the  adoption  of  the  report  the  chairman  (.Mr.  .lohii  Ashl>\ ) 
faid  he  thought  it  very  satisfactory,  the  revenue  reaching  a  higher 
figure  than  ever  before.  The-  whole  of  the  6  ]ier  cent.  ))referenee  shares 
had  been  taken  up  and  recent  applications  had  had  to  lie  refu.seil  ;  but 
debenture  stock  and  ordinary  shares  were  still  l«>ing  issued.  Units  sold 
iluring  1914  totalled  !l39,7(Hi,  an  increas..  of  85.684.  The  cost  per  unit 
Kenernted  was  ,\d.  less  than  in  1913,  while  the  cost  |>er  unit  sold  was  just 
over  Jrl.  less.  I'.eferring  U>  the  supply  to  ('hr>bhain.  he  said  the  A.s(!(it 
Klerlric  Light  Co.  (who  liehl  the  jinnVsional  ordi-r;  bad  now  ilecided  to 
"upply  there  tliemM..|ves.  Tbey  wouhl,  therefore,  lake  over  fn.m  the 
Woking  company  the-  cables  which  the  latter  had  lai<l  at  Mimbridgc. 
under  licenw  of  the  iioar.l  of  Trade,  repaying  whatever  cost  had  ken 
uicurrcd  in  rcapcct  of  the  work. 
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NEW   COMPANIES. 

CaRK  ft  DISTRICT  ELECTRIC  SUPPLY  CO.  (LTD.)  (139,728.)— Reg. 
March  23,  capital  £2,000  in  £1  shares  (1,500  6  per  cent,  cunmlative 
preference)  to  carry  on  at  (/'ark.  Flookburgh,  AUithwaite  and  adjoining 
district  the  business  of  an  electric  light  supply  company.  Private  com- 
pany. 

DRYCELLS  (LTD.)  (139,605).— Reg.  March  11,  capital  £100  in  10s. 
shares,  to  carry  on  the  business  of  manufacturers  of  electric  refill  batteries 
for  i)ocket  and  other  lamps.  Private  company.  First  directors  are 
R.  W.  Gale  and  W.  H.  R.  Hargravc.  Reg.  office  ;  24,  .Jolin-street, 
Bedford-row,  W.C. 

ELBRON  METALLISING  CO.  (1915)  (LTD.)  ( 139,823).— Reg.  March  30. 
capitiil  tlod  ill  tl  ^liaics,  to  take  over  the  business  carried  on  bv  L.  G. 
Ix'Wis  as  the  Kilirnii  .Metallising  Co.,  and  to  carry  on  the  bu.sine.ss  effecting 
the  electrolytic  deposit  of  metals  on  non-metallic  substances,  engineers, 
machinists,  metallurgists,  &c.  Private  company.  First  directors  are 
L.  (!.  Lewis  (permanent  director  and  chairman)  and  M.  Dotlds.  Reg. 
Office  :   42.  Berners-street,  \A". 

MANLEY  &  SANDY  (1915)  (LTD.)  (139.()78.)— Reg.  March  17.  capita 
£1,000  in  £1  shares,  to  take  over  the  a.ssets  of  Manley  fc  Sandy  (Lt.l.)  (in 
liquidation),  to  carry  on  the  business  of  electrical  and  mechanical  engi- 
neers and  contractors,[raanufacturers  of  and  dealers  in  machinery,  electric 
and  other  apparatus.  &c.  Private  company.  First  directors  are  G.  B. 
Dobb.  J.  W.  Manley  and  I!.  B.  Dnbb. 

MID-SOMERSET  ELECTRIC  SUPPLY  CO.  (LTD.)  (139,699).— Reg.  March 
19,  capital  £7,000  in  £1  shares,  to  adopt  agreements  with  Christy  Bros. 
&  Co.  for  construction  of  plant,  and  with  C.  &  J.  Clark  for  supply  of 
electricity  in  bulk,  to  take  a  transfer  of  a  provisional  order  acquired  in  the 
name  of  Christy  Bros.  &  Co..  and  to  carry  on  the  business  indicated  by 
the  title.  First  directors  are  F.  Christy.  H.  B.  Clark,  J.  B.  Clark,  J.  C. 
Morland,  .1.  Pursey,  F.  W.  \oake  and  .1.  E.  Ward. 

NEWCASTLE  WEST  &  DISTRICT  ELECTRIC  LIGHT  ft  POWER  CO. 
(LTD.)  (4,227).— Reg.  in  Dublin  on  .Manli  :io.  rapital  £3,(KI0  in  £1  shares 
(2,000  preference),  to  carry  on  the  businr^s  nf  electricians,  mechanical 
engineers,  manufacturers  and  contractors.  &c.  First  directors  are  W. 
Phelan,  W.  A.  Phelan  and  Mrs.  B.  Phclan.  Reg.  office  :  South  Quay, 
Newcastle  West.  Co.  Unierick. 

NEWTON  BROTHERS  (DERBY)  (LTD.)  (139.71 1.)— Reg.  March  20, 
capital  £31.11011  in  II  sliari-s  (1.000  employe's),  to  take  over  the  business 
carried  on  as  N'ewlon  Krothers.  to  carry  on  the  business  of  electrical  and 
meohanica!  engineers,  manufacturers  of  and  dealers  in  electric  lighting 
and  power  plants,  dynamos,  motors,  cranes,  puni])s,  motor  vehicles. 
telegraphs,  telephones,  accumulators,  lamps  and  other  apparatus,  metal 
Avorkers,  tool  makers.  &c.  Private  company  First  directors  are  C.  A. 
Newton.  R.  Newton  and  H.  Newton  (all  permanent).  Secretary  :  E.  A. 
Swindall.      Reg.  Ofticc  :   21,  Marketplace,  Derby. 

RADIO  ELECTRIC  LAMP  CO.  (LTD.)  ( 139.784)— Reg.  March  2(1. 
capital  £200  in  £1  shares,  to  carry  on  the  business  of  manufacturers  of 
and  dealers  in  electric  lamps  and  all  kinds  of  devices  for  lighting  or  heating 
by  electricity,  electricians,  electrical  contractors,  &c.  ftivate  company. 
Reg.  office  :   27,  Kingly-street,  Regent-street,  W. 

ROTO  ENGINEERING  CO.  (BRADFORD)  (LTD.)  (139,737.)  -lleg. 
March  23,  capital  £1,(1011  in  £1  sliares,  to  carry  on  tile  business  of  elec- 
trical, mechanical  and  ventilating  engineers,  merchants,  manufacturers 
of  rotary  ])umps.  oil  cabinets,  steam,  pneumatic  or  other  engines,  &c. 
Private  company.     Reg.  office.  Borough  .Mills.  Bradford. 

SEEAR,  SCOTT  &  CO.  (LTD.)  (139.663.)— Reg.  March  Ki.  capital 
£1,000  in  £1  shares  (750  7  per  cent,  preference),  to  carry  on  the  business 
of  railway,  motor,  mechanical,  electrical,  exjwrimcntal  and  general 
engineers  and  manufactuiers.  &c.  Private  company.  First  directors 
are  K.  C.  .Seear  and  .1.  ,'^cott  (provisional  directors). 

SUNLIGHT  MFG.  CO.  (LTD.)  ( 139,(>3t>) -Reg.  March  13.  capital  £1.1XK» 
in  £1  shares,  to  carry  on  the  business  of  manufacturers  of  and  dealers  in 
electric  batteries  for  pocket  lamps  and  torches,  general  electrical  goods 
and  accumulators,  magnetos,  &c.  Private  company.  First  directors 
are  .1.  .\brahams  and  P.  Abrahams  (both  permanent).  Reg.  office  : 
1  A  3.  I 'a  .\l  on  road,  Tottenham,  N. 

TUNGSTEN  (LTD.)  (139,665).— Reg.  March  Hi,  capital  £.30,000  in  £1 
shares,  to  carry  on  the  business  of  extractors,  produeers.  refiners  ami 
manufacturers  of  tungsten,  dealers  in  wolfram  and  tungsten  and  their 
products,  metal  workers,  eloctrieal  engineers,  electric  lamp  makers,  &c.. 
and  to  adopt  an  agreement  with  the  National  Industrial  Synd.  (Ltd.), 
]•'.  W.  Warburton  and  others.  Private  company.  First  directors  aro 
P.  liichardson,  S.  Clarke  and  K.  W.  Warburton. 

STATUTORY    RETURNS. 

ADELAIDE  ELECTRICITY  SUPPLY  CO.  (LTD.)  According  to  return  to 
.Ian.  5.  capital  is  £,5(M),tMK)  in  50,(HHt  |)rcfcrence  anil  .50,IHtO  ordinary  shares 
of  £5  each.  43,805  preference  and  .5(VH>0  ordiiuiry  shares  taken  up.  £.5 
per  shari-  calle<l  up  on  43.805  preference  and  24.0»'hi  ordinar.v.  £33!t,025 
paid.  £130,000  considereil  as  paid  on  26,0(MI  ordinary.  Mortgages  and 
charges.  £21 9,572  5  per  cent .  ilebent lue  slock.  ( A  further  959  preference 
shares  were  allotted,  payable  in  cash,  to  Feb.  3,  1915.) 
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AUCKLAND  ELECTRIC  TRAMWAYS  CO.  (LTD.)— Capital  in  return  to 
Nciv  .'i  Htl-t.  i^  .ililiD.iMll)  in  £1  sliari's  (l."iO.I»i(l  preference).  All  shares 
taken  iip.  €1  P''"'  "l''"«  called  np.  t:.")S5.U)0  paid,  and  £14,900  con- 
sidered a3  paid-     Mortgages  and  charges  :    .i:-lU.S.327. 

BURMAH  ELECTRIC  TRAMWAYS  &  LIGHTING  CO.  (LTD.)— In  return 
to  Dec.  ai.  1914.  eajiital  is  £200.01)0  in  20.000  ordinary  and  20,000  pre 
ference  share-:  of  £.')  each.  All  shares  taken  up.  £100,000  paid  on  the 
preference,  £100,000  considered  as  paiil  on  the  ordinary.  Mortgages  and 
charges  nil. 

CAMBRIDGE  ELECTRIC  SUPPLY  CO.  (LTD.)— In  return  to  March  10 
capital  i<  £100.0IIO  in  £10  shares.  0.909  shares  taken  up.  £9  per  share 
called  up.  and  vsil.isl  paid.  .Mortgages  and  charges,  £41,000  (£30,000 
debentures  and  £11.000  loan  from  bnukers). 

FtATHER  &  CO.  (LTD.)— f'apital  in  return  to  Dec.  1,S,  1914,  is  £3.000  in 
£1  shares.  1,910  shares  taken  up.  £1  per  share  called  up  and  paid  on 
410  shares.  £1,500  considered  as  paid  on  the  remainder.  Mortgages  and 
charges:  £1,000. 

INDIA  RUBBER,  GUTTA  PERCHA  &  TELEGRAPH  WORKS  CO.  (LTD.)— 
The  return  to  .Ian.  .">  .jivr-;  ,  apital  as  iSlL'.IMIIl  in  r>0,oiio  mdinary.  2.').000 
preference  and  0,200  unissued  shares  of  £10  each.  .')0.000  ordinary  and 
25,090  preference  shares  taken  up.  £750,000  paid.  Mortgages  and 
charges :  £400,000. 

RAIL-LESS  ELECTRIC  TRACTION  CO.  (LTD.)— According  to  return  to 
Jan.  14,  capital  is  £5,000  in  4.750  ordinary  shares  of  £1  each  and  5.000 
deferred  shares  of  Is.  each.  2,571  ordinary  and  5.000  deferred  shares 
tak'n  up.  £1  per  share  called  up  on  2,0,51)  ordinary  shares, £1,916  paid, 
leaving  £140  in  arrears.  £765  considered  as  paid,  being  £1  per  share  on 
515  ordinary  and  Is.  on  5.000  deferred  shares.  Mortgages  and  charges :  nil 
ROBERT  W.  BLACKW£LL  &  CO.  (LTD  )— Return  to  .Tan.  14  gives  capital 
as  £2.50,(KIO  in  tl  shares.  .\ll  shares  taken  up.  £1  per  share  called  up 
on  7.5,(J(J7  and  Ills,  per  share  on  2."),tiiio.  £87. .507  paid.  £149,993  con- 
sidered as  jiaicl  on  149,993  shares.     .Mcil Lia'jes  antl  charges  nil. 

ST.  JAMES'  &  PALL  MALL  ELECTRIC  LIGHT  CO.  (LTD.)— .\ccording 
toretui-n  to  March  2.  capital  is  £3tM.i.ooo  ni  20.000  preference  and  40.000 
ordinary  shares  of  £5  each.  All  shares  taken  up.  £5  per  share  called  up 
on  20,000  preference  and  39,650  ordinary.  £298,250  paid.  £I,7.J0  con 
sidered  as  paid  on  350  shares.  Mortgages  and  charges  ;  £150,000  31  per 
cent,  debenture  stock  and  £236,729  4  per  cent,  guaranteed  debenture 
stock  of  the  („'entral  Electric  Supply  C'o.  being  hall  of  total  loan  capital. 

SUN  ELECTRICAL  CO.  (LTD.)— Capital  in  return  to  Dec.  29,  1914.  is 
£45,400  in  £1  .shares  (20,000  ])referenoe).  17,141  preference  and  5,400 
ordinary  shares  taken  up.  £22, .541  paid.  Mortgages  and  charges  at  date 
of  return  :  £3.325.  sincere  gistered,  satisfaction  to  extent  of  £275  on  Feb. 
9, 191.5.  of  debenture  St.  .ck  dated  March  31, 1911,  originally  .securing  £7,000. 
SUPPLIERS  CONSTRUCTIONCO.  (LTD.)— According  toreturn  to  Dec.  31. 
capital  is  i::!,"i0.o:iii  in  £5  sliares.  AH  shares  taken  up  and  £350,0t)0  ])aid. 
Mrutgai^isandeharu'cs:   nil. 

UNITED  ELECTRIC  CAR  CO.  (LTD.)— Capital  in  return  to  Sept.  30,  1914. 
is  £300,000  in  £1  shares  (150,000  preference).  1.50,000  ordinary  and 
100.000  preference  shares  taken  up.  £250,000  paid.  Mortgages  and 
charges  :  nil. 

WALSALL  ELECTRICAL  CO.  (LTD.)— Return  to  Dec.  25.  1<»14.  gives 
rapital  as  £2o.02o  in  £1  shares.  12,000  shares  taken  up  and  £10.000  paid. 
£2,000  ((.nsidenil  as  paiil.      .Mortgages  and  charges  :   £3,000. 

WESTMINSTER  ELECTRIC  SUPPLY  CORPN.  (LTD)— According  to  retur  ti 
to  March  10  capital  is  £2.000,(100  in  £5  shares  (200,000  ordinary  and 
21K).IXW  4J  per  cent,  cumulative  preference).  110.000  ordinary  and 
UO.OOO  preference  shares  taken  up.  £5  per  share  called  u  p.  ami  1 1 ,  IIHI.OOO 
paid.     .Mortgages  and  charges  :  £2.50,000. 

MORTGAGES  AND  CHARGES. 

BRILLIANT  ARC  LAMP  &  ENGINEERING  CO.  (LTD.  I  -Issue  on  Feb.  27. 
Iftl.i,  iif  t:.",(l  ilebi'ntiniK.  part  of  series  of  which  particulars  have  been 
filcl.  ' 

CORONA  LAMP  WORKS  (LTD.)— Issue  on  Feb.  27,  191.5,  of  £4.3.50 
deb-;nturcs,  part  of  s.-rics  of  which  particulars  have  already  been  filed. 

CREED,  BILLE  &  CO.  (LTD.)— Two  mortgages  (one  as  collateral 
security),  dated  I'idj.  4,  1915,  to  secure  £1,.500,  charged  on  land  in  Cherry 
Orchard-road,  Croy.lon,  with  buildings  thereon,  &:•.  Holder,  W.  T. 
Holland,  22,  Colston-road,  Croydon. 

DERBY  LAMP  WORKS  (LTD.)  -Debenture  dat<>d  .March  24,  1915.  to 
secure  £(),00O,  charged  on  company's  undertaking  and  property,  including 
uncalled  and  impaid  capital,  llo'lders  :  F.  VV.  Creavi^s  and  .)".  Rao. 
I  ELECTRIC  REDUCTION  CO.  (LTD.)— Memorandum  of  satisfaction  in 
mil  on  Feb.  9,  1915.  of  debeiJures  dated  .lunc  25,  1903,  securing  £2,000, 
has  been  filed. 

NAYLORORAPH    (LTD  )      I'lvn  dibenturcs  dated  March   13,    1915,   to 
sec  ire  £-,7(i  i,,|,i  t;|||i|  I  .v|„.  tiv.jy.  charged  on  company's  un<l'rtaking 
I  and  property,  in.  ludniL'  uri.  all.-.l  iapital  (it  any),  .subject  to  prior  deben- 
I  ture..      IJnJdcTs  :    .1.  .\I.  Hunt  and  .(.  P.  NayloV. 

'      PLAYER     tc     MITCHELL    (LTD.)  — Particulars  of  £1.200  delwnturcs, 
jCreited   .March    17,  1915,  have   been   filed;    whole  amount    being  now 
.  '■*"*^''-     IVriperty  cdiarged,  company'.s  undertaking  and  property,  pre- 
sent and  future.     .\o  trustees. 
I      0,  H.  TURNER  ft  CO.    (LTD.)— Partieidari*  of  £.500  2nd  <lebenturefl, 
7o^'^  ',""'  -^''"'t''.  1"I5,  have  b(^en  filed,  amount  of  jirescnt  issue  bi-ing 
,     . '''""I'Tty    charged:      ('(jmpanv's    umhTtaking    ami     property, 
including  uncalled  capital,  subject  to  £350  1st  debentures.     No  trustocH 


RECEIVERSHIPS. 

ATLAS  ELECTRICAL  CO.  (LTD.)— Xotice  of  appointment  of  W.  H. 
Clegg,  58,  High-street,  Charing  (.^oss,  W.C.,  as  receiver  on  March  17, 
1915,  under  powers  contained  in  debentures  dated  Nov.  5,  1913,  has  been 
filed. 

PARDON  &  CARPENTER  (LTD.)— C.  A.  Carpenter,  87.  Capri-road, 
.\.l.lisc.)nilie.  Sinrey,  ceased  to  act  .as  receiver  or  manager  on  .March  27, 
191.->. 

LONDON  ELECTRIC  WORKS  CO.  (LTD.) — Notice  of  appointment  of 
Arthur  Tavlor.  Thani.-  II. .ns.-.  (^ini'.n-stivet,  E.G.,  as  receiver,  on  .March 
24.  1915,  under  powers  ciirUained  in  di'lii-ntures.  dated  Oct.  1  and  Oct.  30, 
1914,  has  been  filed. 


CITY  NOTES. 


MEMORANDA  (April   7).— Bank  rate  5  per  cent,  (linoe  Aug.  8, 1914.) 

Consols  60 ;.  Consols  Pay  Days  May  5  and  .June  1.  Stocks  and  Shares 
Ticket  Days  April  13  and  28.  Pay  Days  April  14  and  29.  Price  of 
ail  vet,  23  4  d.  

CANADIAN  GENERAL  ELECTRIC  CO.(LTD.)— The  directors  have  declared 
the  usual  dividend  for  the  quarter  ending  March  31  of  1 J  per  cent,  on  the 
common  stock  and  the  half-yearly  dividend  of  3i  per  cent,  on  the  pre- 
ference stock. 

COMPANIES  STRUCK  OFF  THE  REGISTER. — The   following  companies 


.  ( 'ompanies  on  March  26  : 
cal  Regulators  &  Economisers. 
nising  Co.,  Illuminated  Adver- 
lulators.  International  Electric 
I  anie,  Leeds  &  Bradford  District 
; '  'o. 


were  strui-k  .ililii.'  I:.'..;isIit  .if  .l..nit  St.. 

Bntisli  'luii-st.-n  Mi'tals  Svn.l,.  Ki.'.t 

Frank  Suter  &  Co.,  Haskin  \V 1   \  u|.- 

tising  Screens  Co.,  Indestrvu'til.!.  .\.  .  u 
Transport  &  Enterprise  Co.  ..t  AKa. ■.■!,.. 
Electric  Railways,  Tclciih..!!.-  I  lisnilcctiii 

CONSOLIDATED  SIGNAL  CO.  (LTD.) — An  interim  dividend  of  6  per 
cent,  per  aini\im  has  been  dfclared  on  the  preference  shares,  but  the 
cjuestion  of  a  distribution  on  the  ordinary  shares  has  been  deterred  until 
the  end  of  the  year. 

HENDON  ELECTRIC  SUPPLY  CO.  (LTO.)— The  directors  propose  to  pay 
a  final  dividend  of  5  per  cent,  and  a  bonus  of  3  per  cent,  on  the  ordinary 
shares. 

ORIENTAL  TELEPHONE*;  ELECTRIC  CO.  (LTD.)— The  directors  recom- 
mend, subject  to  final  au.iit,  ]iayuient  of  the  following  dividends  :  At 
rate  of  6  per  cent,  per  annum  <in  the  preference  shares  for  the  half-year 
ended  Dec.  31  last  (less  tax)  ;  afinaldividendof  Opercent.  on  the  ordinary 
shares  (tax  free),  making  a  total  of  10  per  cent,  for  the  year. 

SUBMARINE  CABLES  TRUST.— The  coupon  due  on  the  13th  inst.  will 
be  paid  by  Messrs.  (ilyn,  .Mills  &  ('....  67.  Lombard-street.  E.C..  between 
10  a.m.  and  2  ji.m.  f)n  that  day, 

TELEPHONE  CO.  OF  EGYPT  (LTD.)— After  providing  for  debenture 
interest,  &c.,  the  profit  f(U-  1914  was  £198,281,  inclusive  of  £134,646 
brought  forward.  The  directors  recommend  a  further  dividend  of  6  per 
cent,  on  the  preferred  and  deferred  shares,  making  the  usual  distribution 
of  10  per  cent,  for  the  year,  carrying  forward  £171, .5.50. 


ELECTRICAL  COMPANIES'  SHARE   LIST. 

What  were  known  as  "  official  quotations  "  are  not  now  issued,  but 
we  give  below  the  latest  prices  at  which  actual  transactions  took  place 
on  or  before  Wednesday,  .\j)rii  7.  The  greatest  care  is  taken  in  compiling 
t  hese  figures,  but  the  difficulty  of  verification  ia  now  much  increased. 

^   LIast  ,       Price,       ,     Rate  n,„r,.„„ 

¥  iDivi.  NAME.  Wed.,      I  per  cent       "X',"^"" 

«  ioend;  April?.     I  Yielded.  ""^• 


Electricity  Supply. 

Bournemouth  &  Poole  E.  L.  Ord 

Do.    4!%  C.Jm.  Pref 

Do.     6%  Cum.  2nd  Pref 

Brompton  &  Kensington  Ord 

Central  Elec.  Supp.  G.  Deb.  St 

Charing  Cross  West  End  Sc  City  Debs... 

Do.     4i%Pref 

City  of  L.ondon  Elec.  Lt.  Ora 

Do.    6%  Pref 

Do.    5%  Deb.  St 

County  of  L.ondon  6%  Pret 

Do.    2nd  Deb 

Edmundson's  Elec.  Supp.  4}%  Debs... 
Kensington  and  Knightsbridge  Ord.  . . 
London  Elec.  Supp.  67(,  Pref 

Do.     4%  Mort.  Dete 

Metropolitan  E.  Supp.  Ord 

Do.     1st  Mort.  Deb 

Newcastle  &  Dist.  E.L.  6%  2nd  Dbs  . . 
Newcastle- ■on-TyneE.S.5%2dMt.Db.St. 
North  Metropolitan  E.  P.  Supp.  6%  Prel 
South  l.ondon  E.S.  1st  Mort.  Debs.    . . 

Urban  Elec.  Supp  41%  Db.  St 

Westminster  E.S.  Corp.  Ord 

Do.     4J%Cum.  Pref 

Electric  Railways  &  Tramways. 

British  Elec.  Traction  S%  Debs 

Do.    6%  Cum.  Pref 

Central  London  Guar.  Assented  Ord,  .. 

Do.  do.  Absented  Def.  Ord.  .. 
Lanarkshire  Tramways 


10% 
4% 
4% 


5% 

6% 

4J% 

H% 

9% 

3/0 

4% 

3J% 

4J^'o 

n% 

9% 
4J% 

5%  I 
6% 
4%  . 
4%  I 
5|% 


lOlt 

9ft 
lOiV 

8t 

904 

91 
4ft 

14J 
'  12il 
110 

111 

98 

79J 

7i 
4tt 

86i 
3ft 


1   £    s.  d. 

6  18    3  1 

4  13  II 

5   19    3 

S  16    0 

4    8    5! 

4    7  111 

5    7    6 

j  6    4    2  ■ 

1  4  14     1   ' 

4   10    10  1 

1   6   15    0   1 

1   4   11    10   ' 

5  13    2  ] 

6    4    2' 

6     1     6 

4  12    3 

S    9  10 

4  13    3 

6     1   10 

5     10 

5  10    4 

5    5    3 

5    6  10 

6    0     0 

4  14     1 

5  19     1 

8     9    0 

5    4    3 

5    5    I 

S  17  It 

Mar,  Sept 
Feb,  Aug 
Feb,  Aug 
Mar,  Sept 

Jan,  July 

Feb,  Aug, 
Mar,  Jly 
Jun.Deo 
Feb,  Aug 
My.  Nov 

July 
Feb,  Aug 

Jan.Vly 

Mar,  Aug. 

Jan,  Jly 
Mar,  Sept 
Mar,  Sept 

Apl,  Oct 

Jan,  Jly, 
Apl,  Oct 
Mar,  Sept 

Jan,  Jly. 

Apl,  Oct 
Feb,  Aug 


tEi  dividend  or  Inlrretl 
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ELECTRICAL  COMPANIES"   SHARE   UST.— Continued. 


fe  Last 
<  Divi- 

U3  iDEND 


10   i" 

St.  I  4° 
St  '  4° 
St.     l" 


SL  34° 
St. 

St.  40^ 

St.  4!» 

St.  b'o 

St.  4% 

St.  4% 

St.  4% 


Prica,  Rate 

Wed.,  PER  CENT. 

April  7.       Yielded.  | 


lA) 

St. 

f."; 

..' 

b% 

.. 

44% 

5 

1 

1/0 

1 

1/U 

100 


5   3/0 
1    6% 

5\  50 
5  2/6 
1  15% 
li  b% 
5  ■■  . 
1    6%  I 

Bt    4% 
10,  6/0  ■ 
5  20% 
5;  2/3 

St  4)% 
10  5% 
10   5%  ' 

100   4% 


Electric  Railways  and  Tramways, 

Undon  Electric  Ry.  Ord 

Do.    4°^  Pref 

Do.    4%  Debs 

Metropolitan  Ry.  Con.  Ord 

Do.    3i%  Pref 

Do.    3l%  Convertible  Pref 

EX).    3i%  A  Debs 

Do.    34°i>  Debs 

Metropolitan  Dist  Ry.  Ord 

Do.    4%  Prior  Lien 

Do.    4l";i  First  Pref 

Do.     6%  Perp.  Debs 

Do.    4%  Debs 

Do.    4%  Debs.  (1903-5) 

Do.    4%  Guar.  Stock 

Underground  E.  Rys.  of  London  Shares. 

Do.     .'VOrd 

Do.    6%  Inc.  Debs 

Do.    6%  Inc.  3ds,,  with  coup.  15 

Do.    4V%Bds 

Yorkshire  W.  Riding  Ord 

Electric  Manufacturing,  &e. 

Babcock  &  V/ilcox  Ord 

Brit  Aluminium  Ord 

Do.    Prior  Lien  Debs 

Do.    6%  Pref 

Brit.  Insulated  &  Helsby  Ord 

Do.    6%Cum.  Pref 

British  L.M.Ericssion  Mfg.Cm.6%  Pref. 

Brit.  Westinghouse  Pref 

Callender's  Cable,  Stc.,  Co.  Ord 

Do.    5'';Pref 

Castner  Kellner 

Dick.  Kerr  &  Co.  6%  Pref.    

Edison  &  Swan  U.EIec.Lt  A.  £3  pd 

Elec.  Construction  Ord 

Do.  4%  Debs 

General  Electric  6%  Pref 

W.  T.  Henley's  Telegh.  Wks.  Go.  Ord. . 
Do.   4S%  Cum.  Pref 

Do.    45%  Db 

India  Rubber.  G.  P.  lie..  Ord 

Do.  Pref 

Do.     4%  Debs 

121  36/0  Telegh.  Con.  i  Main.  Co.  xd  &  bonus  . . 
lOO'  4%         Do.    4!>;„Debs 

I  12i%   VickersOrd 

II  6d.  I     Do.    5%  Pref 

St.  1  4%  I     Do.    IstDebs 

100141%     Do.    4J%  2nd  Debs 

I  Telegraphs. 

St   30/0  '  Anglo  American  6%  Pref.  Ord 

St    30/0  1    Do.    Def.  Ord 

St  1  4%  I  Commercial  Cable  4%  Debs 

10    10/0    Cuba  Submarine  10%  Pref. 

5   5/0   I  Direct  Spanish  10%  Pref 

10|  4%  I  Direct  United  States 

St    25/0!  Eastern  Tel.  Co.  Ord 

St  17/6  I     Do.    3i%  Pref 

St  I    4»i.  I    Do.    4%  Debs 

Eastern  Extension  Tel.  Co..  4%  Debs. . 

Do.    Ord 

Gt  Northern  Tel.  Co.  with  Coup.  6    . 

Marconi's  Wireless  Tel.  Co 

Do.    7%  Pre! 

West  India  &  Panama  Ord 

Do.     1st  Pref 

Western  Telcch.  Co 

Do.    4%  Deb.  St 

Telephones. 

American  Telephn.  &Telgh.  $100  Cap. 

Cuban  Telephn.  Co.  5%  Bds 

Monte  Video  Telephn.  Ord   

Ne-«  York  Telephone  41%  Bds 

Oriental  Telephone  Ord 

Do.    Db.  St 

Telephn.  Co.  of  Egypt  Db.  St 

United  River  Plate  Ord 

Financial  and  investment 

ClobeTelegh.  &  Trust 

Do.    6%  Pf 

Mackay  Companies' Common 

Do.     $100  Pref    

Submarine  Cable  Trust  Certs. 


— cont. 
U 


St 

4% 

10   2/6 

10   5/0 

V  2/0 

1;  2/0 

lo;  1/3 

10    6% 

10    3/0 

St.     4% 

••    J2 

1 

7/d. 

*\% 

i 

y; 

St 
St 

th 

s 

3/0 

10 

6% 

10    3/0' 

100,  S'i 

••!  4% 

100 

b% 

St 

.S% 

St 

*{•>. 

65i 
85{ 
29i 
77} 
74i 
83 
831 
16i 
92i 


78t 

ij; 


lA 
964 

lO^St 
Stt 

12A 


Ti 

!4ft 
*i 

99 
9i 
8fe 

973 

37 

95 
Hi 

J  A 


1041 
21} 
75lt 


12i 

28i 

li 

1« 

i;; 

84 

i3i 

93  i 


U  t 
12|t 
82J 
69 
I29i 


Colonial  and  Foreign  Railways,  Tramways 


AnKlo  An 


r.tln 
:,.  Debs 

Dels 

I, t  Pref.... 
vl  Pref... 
tion  Ord. 


,  5%  Debs. 


„  Con.  Debs 

Ord 

,  Bds 

' '  o  Cum.  Pref.   .. 


nSt 


St 


es 


88) 
SA 
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SI 


5  15  11 
4  12  8 
,&C. 


99J 
79 
941 


•.17oDobo.  (1922).. 
IX  L.  &  P.  SO  yr.  Bds 
100   ••,:  W/oBdi 

1  Colonial  and  Foreign  Electric  Supply,  & 

.  &    3/0      Adelii'l-  Elcc.  Supply  fc%  Pref. ... 

10.      t,   .      H    .-,  1  ..  T..        !•■-•        


«1 


METAL  PKICES. 

Messrs.  J.  B.  Gamham  &  Sonj.  132,  Upper  Tbameiqtreat,  Lcidai,  EC  quote  aadit 

■    '      '  "   ""    '  "     lie  as  tna  present  oiili  orlosi  o.' 


Jan,  July 
Mar.  Sept 
Jan,  Jly. 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Jan,  July 
Feb.  Aug 
May,  Nov 
Feb,  Aug 
Jan,  July 
Jan,  July 
Jan,  July 
Mar,  Sept 


Mar,  Sept 
Mar,  Sept 
Jan,  July 
March 

Apl,  Oct 

M,3r 
Jan,  July. 
Jan.  July 
Aug.  Feb 
Jan,  July 
Mar.  Sep 

Aon  I 
Jan!  July 
Feb,  Aug 
May,  Nov 

Sept 
Feb,  Aug 

Mav 
Jan,  July 
Jun,  Deo 
Feb,  Aug 

Jun,  Dec 
Feb,  Aug 
Apl,  Oct 
Apl,  Oct 
Mar,  July 
Jan,  Jly 
May,  Aug 
May,  Aug 
Jun,  Dec 
Jani  Dec 

Fb,My,Aug.N 
Fb,My,Aug.N 
Ja.Ap,Jly.O 


Ja,Ap,JIy.O 
Ja,My,Jly,0 
Ja.My.Jly.O 

May,  Nov 

Feb,  Aug 

Ja,  Ao.Jly.O 

Ja,  My,  Jly 

April 

July 

May,  Nov 

May,  Nov 
Mr.Jly,O.Dec 

Jun,  Dec 

Ja.Ap.Jn.O 

Jan,    Jly 

Nov. 
May,  Nov 

AdI,  Oct 

Jan,  July 

Jan,  July 

Apl,  Oct 

Sp.Dc,Mr,Jn 
Sp.Dc.Mr.jn 
■Ja.Apl.Jly.O 
ja.Ap.jiy.C 
Apl,  Oct 

Jun,  Dec 

Jan,  July 

Jan.  July 

Jan,  July 

Jan,  July 

Fb.M.Aug.N 

Ja,Apl,JJy,0 

May 

May,  Nov 

Mar.  Sep 
Feb.  Aug 

Jan,  July 
Fb.M.AuK'.N. 
Mir.  Sep 
Feb.  Aufi 
Jun.  Doc 
Feb.  Aug 

Mar.  Sept 
Jun.  Dec 

Apl.  Oct 

Ja.Apl'.jly.O 
June.  Dec 
Apl.  Oct 
Jan.  July 

Ja.Apl.Jly.O 
Ian.  July 
May,  Nov 
j»n,  July 
Jon.  July 


date  April  7,  ths  foil 

New  Metau. 
Solid  Drawn  Brass  Tubes . . 
Solid  Drawn  tapper  Tubes 

Brazed  Chopper  "Tutjes 

Brazed  Brass  Tube? 

Brass  Wire 

Copper  Wire  

Rolled  Brass 

Brass  Sheets 


per  lb.  '  per  ton. 

lOid.     Antimony  ......_ £50  0  C 

1  lid.  I  English  Lead ,  £23  10  ( 

IIW.  I 

12M-                          Old  Mbtau.  per  ton. 

lOd.  1  Clean  Scrap  Copper £65  0  C 

lltd.  i  Braziery  Copper  Scrap £53  0  C 

9;  d.  I  Clean  Scrap  Brass ,  £48  0  ( 

lOld.     Old  Lead    £20  0  ( 

Old  Zinc £31  0  ( 

Hollow  Pewter £115  0  ( 

Black  Pewter £85  0  c 

Gun  Metal £59  0 


per  ton. 
Copper  Sheeb    ..^. .....,„    £90    0    0 

Spelter £42    0    0 

Mr.  A.  Joseph,  Earl-streat,  London-road,  Southwark,  London,  S.E.,  quotes  uuder  dale 
ipi'l  b.  the  following  prices  of  Scrap  Metals :— 


per  ton. 

Aluminium  Cuttings    £65    0     C 

Clean  Mixed  Brass    £48  10    ( 

Clean  &)pper £64    0    ( 

Braziery  (iopper £60 

Gun  Metal £60 


DBF  ton. 

Lead  (less  usual  Draft) £20  10    0 

Tea  Lead £19    0    0 

Old  Zinc £32    0    0 

1  Hollow  Pewter £115    0    0 

Shaped  Black  Pewter  £35 


Mr.  Joseph  can  supply  solder  at  the  following  prices  per  ton  :  Plumber's  Solder  (Id  b.-r 
:  strip),  £75;  (>)mmerclal  Tinman's  Solder.  £95  ;  Blowpipe  Solder,  £105. 


ELECTRIC  TRAMWAY  &  RAILWAY  TRAFnC  RECEIPTS. 


1 

£ 

Aberdeen  Corporation  ...1 

VlarchSl 

1,508 

Anglo-Argentine 

April      1 

51,093 

Ashton-under-Lyne 

„        3 

447 

Bath  Electric  Trams,  Ltd 

Birkenhead  Corporation . . 

'  Birmingham  Corporation. 

March  27 

13.222 

Blackburn  (^rporation  . . 

.,      31 

1.117 

Bolton  Corporation 

[■  Bournemouth  Corporation 

,.      31 

1.755 

Bradfi  ra  Corporation 

.,      27 

5.810 

Brighton  Corporation  .... 

April     4 

992 

(Bristol  Trams  &  Carriage 

2 

8,534 

Burmah  E.  Trams  &  Ltg. 

3 

K3.625 

Burnley  Cx>rporation    .... 

3 

1,699 

Burton  Corporation 

Bury  Corporation 

March  31 

431 

Calcutta  Tramways  Co.  .. 

April     3 

«60,528 

Camborne-Redruth   

March  27 

123 

Cardiff  Corporation 

„      27 

1,554 

Central  London  Railway. . 

Cork  Electric  Trams  Co.. . 

April      1 

429 

Croydon  Corporation  .... 

March  26 

1,675 

♦Derby  Corporation 

April     6 

966 

Dover  l^jrporation 

March  27 

244 

Dublin  &  Lucan  Railway  . 

Aoril     2 

154 

5,652 
1,212 

Dundee  Corporation 

March  31 

East  Ham  Council 

April     3 

1,259 

Erith  Urban  Council 

Exeter  Corporation 

Glasgow  (iirporation 

..        3 

20.438 

Glossop  Trams 

3 

119 

Gloucester  Corpn 

March  31 

275 

t  Halifax  Corporation 

Hastings  Elec.  Trams  Co.. 

April     1 

746 

Huddersfield  Ck)rpn 

3 

2.334 

Hull  Corporation 

3 

3.034 

Uford  District  Council 

..        3 

585 

Ilkeston  Corporation 

March  31 

110 

Ipswich  Corporation 

April     3 

423 

3 

324 

Kilmarnock  Corporation . . 

3 

156 

Lanarkshire  Trams  C^.  . . 

March  25 

1,711 

Lancashire  United    

,.      31 

1,440 

Leeds  Ckirporation  

Leicester  Corporation  .... 

April     3 

2.888 

Leitli  Corporation  

.,        3 

661 

Lincoln  Corporation 

„        3 

129 

Liverpool  Corporation .... 

March  27 

13.539 

Liverpool  Overhead  Rly.. 

UandudnoUiColwynBayR 

April     2 

290 

London  County  Council  . . 

March  24 

47,162 

London  Elec.  Ry.(>3 

Lowestoft  Corporation  . . . 

April     3 

167 

Maidstone  Corporation . . . 

Mancliester  Corporation  .. 

„        3 

16,182 

Mersey  Railway   

Nelson  Corporation 

Newcastle-on-Tyne  Corpn 

„       3 

5,898 

Newport  (Mon.)  Corpn.... 

3 

392 

Northampton  (xirporatioi 

,.        3 

652 

Oldham  Corporation  .... 

4 

2,157 

Perth  (N.B.)  Corporation 

Perth  (W.A.)  Elec  Trams 

Portsmouth  Corporation . 

Preston  Corporation  .... 

Rotherham  Corporation  . 

March  31 

924 

Sallord  Corporation 

April     S 

SJ39 

rShoifteld  Corporation. . . . 

4 

8,117 

Singapore  Trams 

Soutnampton  Corpn.  ... 

March  31 

1.175 

Goutnend  Corporation . . . 

,.      31 

643 

St'lyb'dge.Hydc.&c.Jt  £ 

April     3 

765 

Sunderland  Corporation  . 

..        4 

886 

Sunderland  Dirtrict  . .. 

March  31 

534 

^swmuoii  corporation  . . . 

Tyncside  Tram  Co 

„      24 

513 

Wallasey  Corporation  . . . 

.   April     2 

1,057 

WalsallCorporation 

(/Harrington  corporation . 

V/tst  Ham  corporation . . 

1 

2,926 

Wolverhampton  Corpn.. 

.    March  31 

95C 

YoricshlrtW.R.  Trams.. 

.    April     4 

1.506 

102,815 

316,659 

992 

109,792 


68.830 

1)751 ,983 

1,454 

137,468 

5',653 
86,703 
51.659 
13,137 

1,555 
72,598 
58.165 
61,917 


888,691 
1,510 
16.693 


3.034 
29.881 

6.529 
22.811 

7.612 

7.322 
20,911 
19,550 


804, 


397 
1.406 

715 
1.181 


«0 

52 

502 

U 

105 

ii: 

4 

52 

TA-i 

52 

.'.y 

1§ 

1.12 

ta 

22 

42 

•12 

104 

1 

'isi 

5211 

Ki 

26 

138 

14 

31.650 
3,1^66 


(d)  These  comparisons  are  with  the  corresponding  period  last  year. 
t  iDCludM  omnlbua*,  JkCi  tMinu9  2diys.  I  Minus  3  dam 
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NOTES. 


Electrification  of  the  Butte,  Anaconda  Railway, 

Engineers  have  awaited  with  interest  the  results  of  the 
conversion  from  steam  to  electric  traction  on  this  line,  and 
will,  therefore,  welcome  the  comprehensive  description 
that  we  are  now  able  to  publish.  The  railway  in  question 
I-;  used  almost  exclusively  for  mineral  traffic,  and  the  pre- 
-I'nt  conversion  adds  one  more  to  the  growing  number  of 
such  lines  where  the  electric  locomotive  has  solved  the  prob- 
li'm  of  heavy  traction  service.  The  present  case  gains  much 
of  its  interest  from  the  fact  that  it  is  the  first  application 
of  the  2,400-volt  continuous-current  system  on  American 
railways ;  consequently  the  description  of  the  technical 
'ietaiLs  will  attract  as  much  attention  as  the  statement  of 
the  excellent  financial  results.  Novelties  in  the  electrical 
equipment  begin  at  the  converting  machinery  in  the  sub- 
""fations.  Here  I,4.')0  k.v.a.  synchronous  motors  running 
•If  720  revs,  per  min.  are  directly  coupled  to  two  500  kw. 
1,200-volt  generators  joined  in  series  to  provide  the  track 
pressure  of  2,400  volts.  The  compound  generators  have 
both  interjwlc  and  coiMpensating  windings,  an<l  the  series- 


winding  is  connected  to  the  earthed  pole,  whilst  the  shimt 
winding  is  excited  off  a  125-volt  supply.  Thas,  everv  pre- 
caution has  been  taken  to  safeguard  the  supplv. 


.  The  locomotives  are  provided  with  a  four-motor  equip- 
ment, connected  all  in  series  or  in  series-parallel.  Conse- 
quently the  motors  work  on  600  or  1,200  volts,  but  are  insu- 
lated for  the  line  pressure.  The  motors  have  interpoles  and 
are  rated  at  300  h. p.,  though,  of  course,  they  are  not  subjected 
to  the  same  space  limitations  as  motors  mounted  under  the 
floor  of  a  coach.  Multiple-unit  control  is  used,  so  that 
double-unit  locomotives,  as  required  for  freight  service, 
offer  no  difficulties.  The  current  is  collected  from  the 
overhead  conductor  by  means  of  roller  pantographs,  care 
bekig  taken  to  connect  the  pantographs  of  the  two  loco- 
motives in  parallel  to  reduce  sparking.  The  normal  current 
collected  by  each  is  about  400  amperes  on  gradients,  but 
the  author  expresses  the  opinion  that  there  should  be  no 
difficulty  in  collecting  fiOO  amperes  per  roller  when  con- 
nected in  this  way.  From  this  it  will  be  seen  that  it  should 
be  possible  to  build  single  2,400-volt  electric  locomotives  for 
2,000  H.P.,  and  it  would  seem  that  we  are  now  able  to 
combine  the  advantages  of  the  continuous-current  system 
with  the  overhead  conductor  for  heavy  traction  over  long 
distances.  Experience  aione  can  show  how  far  this  will 
affect  the  single-phase  system. 


Efficiency  of  the  Electric  Arc. 

A  PEP.u.sALof  the  "  Elektrotechnisciie  .''eitschrift,'  which. 
since  the  outbreak  of  war,  has  not  been  available'  u'.itil 
recently,  sliows  two  developments  tending  to  increase  the 
efficiency  of  the  electric  arc.  One  of  these  is  due  to  Dr.  W. 
Wedding,  who  heats  the  ends  of  the  carbons  by  means  of  a 
flat  non-luminous  Hame,  though,  it  appears  that  the  actual 
function  ot  the  flame  is  to  cool  that  part  of  the  carbons  to 
which  it  is  applied.  From  the  information  that  is  given  th<' 
arrangement  is  not  altogether  clear.  It  is  obvious  that  if 
the  efficiency  of  an  arc  is  to  be  increa.sed,'the  curr?nt  density 
in  the  luminous  part  of  the  electrode  must  be  increased  so 
as  to  obtain  a  higher  temperature.  Evidently  this  deside- 
ratum has  been  achieved  by  Dr.  Wedding,  as  the  candle 
power  in  a  certain  direction  is  laised  from  30,000  up  to  about 
100,000  Hefner  candles,  although  the  temjwrature  of  the 
carbons  in  certain  parts  has  been  reduced.  Some  other 
figures  of  the  results  obtained  will  be  found  in  the  shoit 
account  which  we  publish  in  another  column.  The  idea  of 
cooling  has  also  been  attcinpt((l  in  the  United  States,  and 
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we  gave  some  details  of  this  method,  in  which  vapour-cooled 
electrodes  were  used,  in  our  issue  of  September  18th  of  last 
year.  In  the  projector  then  described  alcohol  vapour  was  the 
coohng  medium.  When  one  attempts  to  increase  the  candle 
power  merely  by  increasing  the  current  density,  the  diffi- 
culty is  experienced  that  the  crater  becomes  larger  and  the 
carbons  tend  to  burn  ;  there  is  no  great  increase  of  current 
densitv  within  the  crater,  and  consequently  a  higher  intruisic 
brilhancv  is  not  gained.  Largely  increased  candle-power 
was  obtained  by  means  of  this  vapour  coohng,  to  much  about 
the  same  extent  as  was  fomid  by  Dr.  Wedding.  Some 
interesting  results  also  seem  to  have  been  obtained  by  Prof. 
LuMMER,  by  means  of  working  imder  high  atmospheric 
pressures.  From  the  practical  point  of  view,  however, 
increase  of  pressure  does  not  seem  to  be  a  very  promising 
din'f-Mon  in  whi'h  to  work. 


Municipal  Employes  and  the  War. 

The  readiness  of  men  in  electricity  departments  and  other 
spheres  of  mimicipal  work  to  respond  to  the  call  to  arms  has 
been  so  marked  that  in  some  towns  there  is  no  little  difficulty 
in  carrying  on  the  work  of  electricity  supply,  more  particu- 
larly as  the  increased  demand  for  electrical  energy  has  been 
very  considerable  by  factories  turnmg  out  war  ma>:erial. 
Nevertheless,  owing  to  the  further  call  for  men  to  manu- 
facture munitions  of  war.  municipaUties  are  looking  into 
the  matter  to  see  whether  still  more  of  their  employes  cannot 
be  spared.     Thus,  in  Birmingham  there  are  already  2,-500 
mimicipal  employes  serving  with  the  Colours,  but  the  Cor- 
poration is  prepared  to  spare  another  1,0(32  men  for  manu- 
facturing purposes.     We  do  not  doubt  that  there  will  be  a 
similar  response  in  other  large  cities,  and  in  all  probability 
those  who  miLst  remain  at  their  work  will  feel  that  they  are 
suffering  some  hardship.     In  this  connection  the  idea  seem^ 
to   have   gained   ground   that   badges   indicating  that  the 
wearer  is  engaged  on  war  service  can  be  obtained  for  all  men 
who  have  signified  their  willingness  to  join  the  Colours,  but 
whose  employers  are  unable  to  allow  them  to  do  so.     This 
•does  not  seem  to  be  the  case,  and  we  imderstand  that  the 
War  Office  is  only  issuing  badges  to  men  who  are  definitely 
engaged  upon   making  war  material.     That  being  so,  we 
think  that  the  municipaUties  themselves  might  consider  th - 
question  of  issuing  a  badge  to  those  of  their  employes  who 
must  be  retained  in  their  present  positions,  and  who  are 
really  serving  their  country  in  maintaining  public  services 
that   are  essential.     Some  fuch  step  is  in   contemplation 
at  Ealing. 

Cantena  lAustralia's  new  capital).  Tho  fonnation  and 
construction  of  tliisfity  is  inakintr  good  progress,  and  will  soon 
assume  definite  slianc.  The  clectrioity  supply  building  is 
already  erected,  and  tlio  power  plant,  c-csting  about  tOd.iKKi,  is 
approaching  coinjiletion. 

Standard  Specification  for  Portland  Cement,     i'lio   I'iugi- 

ncciiii;;  .'^taiidards  ( '(iiniiiil  Ice  have  just  issued  a  new  cditinii  of 
tiic  iinti.sli  Standard  spccilicatidn  foi'  I'oitland  rcnient,  one  of 
the  most  widely  adopted  of  the  reports  issued  by  the  committee. 
The  ori^jinal  report  first  appeared  in  1901,  and  has  been  revised 
from  time  to  time.  The  further  modifications,  which  are  in- 
cluded in  the  new  edition,  deal  with  the  fineness  of  grinding  of 
the  cement,  the  preparation  of  briquettes  and  other  matters. 
Copies  of  the  n  poit  can  lie  olitained  from  the  .secretary,  28, 
Victoria-street,  London,  S.VV,,  for  .5s.  net. 


Arc  Lamps  Burning  Under  High  Gas  Pressures.— It  is 

stated  111  the  •'  Klektni<-eehnische  Zeitsclinft  "  that  Prof. 
Lumnier,  tif  Breslau,  has  run  arc  lamps  under  pressures  of 
20  atmospheres  absolute,  and  obtained  intrinsic  brdfiancies 
]8  times  higher  than  those  obtained  at  ordinary  atmospheric 
pressure,  the  calculated  temperature  rising  from  approxi- 
mately -i,200°C.  to  about  7,500°C.  The  experiments  are  to  be 
continued. 

Transmission  of  Electric  Waves  Over  the  Surface  of  the 
Earth. — A  Paper  on  tliis  subject  was  read  leceutly  before  the 
Royal  Society  by  Prof.  A.  E.  H.  Love,  F.R.S.,  in  which  an 
analytical  solution  of  the  general  equations  of  electrodynamics 
was  obtained  for  the  case  of  waves  generated  by  a  vibrating 
doublet  in  presence  of  a  conducting  sphere,  and  was  adapted 
to  obtain  the  known  solution  for  perfect  conduction,  and  the 
correction  for  moderate  resistance,  such  as  that  of  sea-water. 
The  known  solution  was  expressed  by  the  sum  of  a  series  in- 
volving zonal  harmonics,  and  the  correction  by  a  similar  series. 
Different  results  had  been  obtained  by  diilerent  writers  who 
had  investigated  tlie  numerical  value  of  the  former  sum.  In 
tlie  Paper  a  new  nietliod  of  summing  the  series  was  explained, 
and  worked  out  in  detail  for  the  wave-length  5  km.  fn  the  case 
of  perfect  conduction  the  result  confirmed  that  found  hj  H.  M. 
.Macdcnald.  -  Proc.  Roy.  Soc,  Ser.  A.,""  Vol.  XC,  1914,  p.  50. 
The  effect  of  lesistance  was  found  to  be  a  slight  increase  of  the 
strength  of  the  signals  at  considerable  distances,  counteracting 
to  some  small  extent  the  enfeebling  effect  of  the  curvature  of 
the  siu-face.  -A  comparison  was  instituted  between  the  results 
of  the  theory  and  those  of  recorded  experiment';.  From  these 
it  had  previously  been  inferred  that  the  diffraction  theory  failed 
to  accounb  for  the  facts  ;  but,  after  a  discussion  of  the  experi- 
mental evidence,  it  appeared  that  the  observations  might  admit 
of  a  different  interpretation,  according  to  which  the  resnlts  of 
the  diffi-action  theory  would  be  in  good  agreement  with  those 
of  dayhghr  observations  at  jjreat  distances. 

Chemicals  Produce!  by  the  Ail  of  Electricity.— Accord- 
ing to  the  thirteenth  census  of  the  United  States,  there 
were  34  establishments  making  chemical  and  metallurgical 
products  by  the  aid  of  electricity.  It  is  stated  by  "  Metal- 
lurgical and  Chemical  Engineering  "  that  of  the  total  value  of 
products,  New  York  claimed  £2;680.376.  ov  72-6  per  cent.  ; 
Michigan.  £302.640,  or  8-2  per  cent.  :  Pennsx  Ivania,  £180,639, 
or  4-9  per  cent.  ;  and  all  other  states,  £526,638,  or  14-3  per 
cent.  The  accompanying  table  shows  the  products  and  their 
value.  The  class  ""  metals  and  alloys  "  includes  aluminium, 
sihcon,  feiro-vanadium,  ferrosilicon,  ferrotitanimn.  cupro- 
vanadium,  and  other  metals  and  alloys.  Elements  and  com- 
pounds, produced  by  the  aid  of  electricity  specifically  reported 
and  included  under  the  heading  of  "  all  other,""  are  phos- 
phorus, sodium,  lead  oxides,  fiquid  chlorine,  carbon  disulphide, 
sodium  carbonate,  potash  and  potassium  bromide. 


- 

No.  of 

establishments 

reporting. 

Quantity, 
tons. 

Value. 

( 'alcium  carbide 

4 
5 

60.973 
19.428 
5.785 

£.596.800 
206.529 

180.910 

5                    45,97fi 
9 
4 
11 

:tO  1,366 

M.  tills  and  alloys  

AKmsivos  and  electrodes  ... 
All  other        

1,. 530.797 
283,160 
590,730 

Total    

S4                       ...           |t3,R90,292 

Exhaust  Steam  Turbine  Installation  at  the  Silksworth 
ColUery. — An    iiiterestuif;   electrification   scheme  has  recently 

1 11  put:  into  service  by  the  Londonderry  Collieries  (Ltd.)  at 

their  Silksworth  Colliery,  near  Sunderland,  which  utilises  the 
large  amount  of  available  exhaust  steam  at  the  colliery  by 
means  of  mixed-pressure  turbo-generators,  .\ecording  to  the 
••  Iron  and  Coal  Trades  Review."  the  exhaust  is  taken  from 
Nos.  I,  2  and  3  winding  engines,  and  from  the  com])ressor  and 
.screens  engines,  the  total  quantity  being  62.(U«l  lb.  per  hour. 
Two  760  kw.  mixed-pressure  turlx.-generatois.  of  the  Willans- 
General  Electric  tyjie,  have  been  installed  in  a  power  house 
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arranged  to  take  a  third  set  if  and  when  required.  The 
turbines  are  of  the  disc  drum  construction  and  the  venerators 
of  the  three-phase  type,  0-8  power  facte r,  2,750  volts,  2,400  revs, 
per  min.,  40  frequency.  The  exhaust  sceam  from  the  winding 
engines,  &c.,  is  led  by  steel  pipes  to  three  receivers  consisting  of 
shells  of  old  Lancashire  boilers.  They  are  automatically 
drained,  and  relief  valves  are  provided  so  that  sliould  the  pres- 
sure of  steam  rise  by  more  than  2  lb.  above  the  atmosphere  the 
valves  come  into  operation.  An  cil  separator  of  the  Princeps 
type  u  placed  ia  the  main  exliau.3t-steam  range  near  the 
receivers,  so  that  the  oil  may  be  taken  out  of  the  steam  before 
it  enters  the  receivers  or  the  tm'bines.  The  power  furnished 
by  these  units  is  used  for  haulage  underground,  for  driving  the 
fan  motor.?,  repair  workshops,  &c.,  all  of  which  have  been 
converted  for  electric  driving.  After  ample  provision  for 
interest  and  depreciation  on  the  .power-station  machinery,  it  is 
estimated  that,  assuming  the  main  ventilating  fan  is  con- 
tinuously operated  by  e.xhaust  steam,  the  cost  of  current  vfill 
not  exceed  0-15d.  per  unit.  Previously  the  consumption  of 
coal  underground  was  6,654  tons  per  annum,  and  the  wages 
paid  to  underground  stokers  about  £1.500  per  annum,  so  that 
it  TNill  be  seen  there  is  considerable  scope  for  economy,  as  the 
whole  of  the  underground  boilers  and  the  stokers  are  now 
dispensed  with. 

"Telegraph  and  Telephone  Journal." — In  the  April  number 
of  this  journal,  ju.st  jjubli.shed.  tliere  are  a  number  of  articles 
of  considerable  interest  to  Post  Office  telegraph  and  telephone 
men.  The  leading  articles  deal  with  matters  which  have  a 
more  general  interest.  We  would  particularly  mention  a 
Paper  read  before  the  Telegraph  and  Telephone  Society  in 
London  in  January  by  Mr.  D.  H.  Kennedy,  entitled  "'  Special 
Services  in  the  Metropohs."  This  shows  how  manifold  are  the 
duties  which  the  telegra  ph  and  telephone  perform  in  the  com- 
mercial and  social  hfe  of  London  and  Greater  London.  Among.st 
the  personal  paragraphs  there  are  nine  resignations  in  the  tele- 
phone section  occasioned  by  marriage  ! 

It  will  be  remembered  that  we  took  the  occasion  of  the  issue  of  the 
March  number  to  call  attention  to  the  ultra-oificial  character  of  the 
envelope  (O.H.M.S.)  in  wliich  the  "  Journal  "  reached  us,  to  the  legend 
"  G.  K."  with  Crown  &c.,  that  forms  a  prominent  feature  of  the  front 
cover  design,  to  the  Postmaster-General's  very  special  and  official  pat- 
ronage, and  to  a  conspicuous  advertisement  (repeated  in  the  April 
number)  calling  attention  to  the  merits  of  the  "  Journal  "  as  an  adver- 
tising medium  because  of  its  official  character.  We  considered  that,  in 
view  of  this  official  character  of  the  publication,  there  is  a  distinct  danger 
that  the  King's  name  and  also  that  of  the  Postmaster-General  might,  in 
the  hands  of  zealous  advertising  canvassers,  be  improperly  utilised  in 
touting  for  advertisements. 

The  April  issue  contains  a  note  in  reply  to  our  strictures,  informing  us 
that  the  "  Journal "  is  not  an  official  publication,  is  not  the  property 
of  the  Government,  and  that  no  harm  can  follow  the  use  of  the 
letters  G.R.  and  the  Royal  Crown.  We  must  hold  to  our  view  that  the 
use  of  these  letters  and  Crown,  of  the  O.H.M.S.,  and  of  the  distinct  inti- 
mation of  the  Po.stmaster-General's  close  association  with  this  production, 
is  mo.st  liable  to  mislead,  and  is  a  use  of  official  symbols  to  be  regretted. 
With  regard  to  the  distribution  O.H.M.S.,  whether  wholly  or  in  i)art.  wc 
regard  the  practice  as  one  distinctly  ealiMdated  to  give  the  "  Journal  "  an 
official  status,  notwithstaiidini;  the-  I'ditorial  disclaimer.  The  matter  is 
1  one,  we  consider,  for  the  News|ia|per  SMciety  to  deal  with,  for  it  seems  to 
us  as  a  bad  example  of  subsidiaed  official  competition  with  private  enter- 
prise at  a  time  when  such  competition  is  gravely  iinpro]iiT. 


Current  Topics. 

Subjects  of  current  interest  dealt  with  in  this  issue  include 
the  following : — 

Mr.  R.   D.  (Jiflord  contributes  t(i(^  first  part  of  an  article  on  the 
"  Direct  Measurement  of  Power  Factor  "  (p.  i')- 
W  Wc  publLsh  a  short  article  on  "  Thj  Form  of  Coll  to  give  Maxinnnn 
Self-Induotancc  for  a  given  Length  and  Thicknc.s.s  of  Wire,"   by 
Mea.sr.s.  R.  K.  .Shawcross  and  R.  1.  Wells  (j).  04). 

We  aViBtracl  a  Paper  on  the  "Electrical  Operation  of  the  Rutte, 
Anaconda  and  Pacific  Railway,"  by  Mr.  J.  B.  Cox  (p.  4.5). 
*  An  account  of  the  (li8cus.sion  which  took  place  at  Rirmingham  on 
Mr.  W.  V.  AcMeld's  Paper  on  the  "  Development  of  Main  Line  Sig- 
nalling on  llailway.s  "  is  given  (p.  50). 

We  reproduce  an  abstract  of  a  Paper  on  the  "  Power  Supi)ly  of  the 
Central  Mining-Rand  Mines  Group,"  read  last  night  before  the  In- 
stitution of  ElectrJQal  Knginccrs,  by  Mr.  J.  H.  Rider  (p.  5:}). 


We  describe  the  extensions  at  the  Carlisle  Corporation  electricity 
works  (p.  51). 

We  give  an  account  of  a  discourse  before  the  Royal  Institution  on 
"  Experiments  in  Slow  Cathode  Ravs,"  by  Prof.  Sir  J.  J.  Thomson, 
O.M.,  F.R.S.  (p.  GO). 

We  give  an  account  of  a  discussion  which  took  place  before  the 
Bristol  Section  of  the  Institution  of  Electrical  Engineers  on  Electric 
Cooking  and  Heating  (p.  57).  Our  Leading  Article  deals  with  certain 
aspects  of  this  question  (p.  58). 

An  abstract  of  a  Paper  on  "  Electric  Heating  and  Cooking  Appa- 
ratus," by  Ml-.  S.  M.  Hills,  and  the  discussion  thereon,  is  given  on 
p.  64. 

Companies'  Meetingx  and  Jieporln. — Meetings  of  the  Cork  Electric 
Tramways  &  Lighting  Co.,  Edison  Accumulators,  Guildford  Elec- 
tricity Supply  Co.,  are  reported,  and  the  report  of  the  directors  of  the 
Indian  Electric  Supjily  &  Traction  Co.  in  abstracted  (p.  73). 


OBITUARY. 


Prof.  W.  Grylls  Ad.mms,  M.A..  D.Sc,  F.R.S.,  F.G.S.— The  ceath 
occurred  on  Saturday  last  of  Prof.  ^V.  G.  Adams,  aged  79.  As  far 
back  as  1855  Prof.  Adams  entered  St.  John's  College,  Cambridge, 
and  was  subsequently  elected  a  Fellow.  He  was  appointel  Examiner 
in  Physics  for  1877,  1878  and  1879,  and  for  10  years  subceqrently 
was  Examirer  in  Experimental  Physics  to  the  University  of  London, 
of  which  imiversity  he  was  a  Member  of  the  Board.  He  assisted 
Clerk-MaxweU  in  his  famous  experiments  at  King's  College  to  deter- 
mine the  value  of  the  ohm,  and  succeeded  Maxwell  as  Professor  of 
Natural  Philosophy  at  King's  College.  He  was  on  the  jury  of  the 
Crystal  Palace  Electrical  Exhibition  in  1882,  engineered  by  the  late 
Major  Flood  Page,  and  was  a  member  of  the  International  Congress 
of  ElectriciarLs  at  Paris  in  1881.  He  wa.s  a  Past  President  of  the 
Soeety  of  Telegraph  Engineers  and  Electricians  (now  the  Institu- 
tion of  Electrical  Engineers),  and  also  of  the  Physical  Society  of 
London.  He  delivered  a  course  of  Clantor  Lectures  in  1881,  entitled 
"  The  Scientific  Principles  involved  in  Electric  Lighting."  He  was  a 
Cornishnian,  and  had  estates  in  that  county.  He  contributed  many 
Papers  to  the  Royal  Society  and  the  British  Association  on  elec- 
trical engineering  and  allied  subjects. 

David  Smith. — A  wide  field  of  business  and  social  friends  will 
learn  with  regret  of  the  death,  at  his  residence  at  Ealing,  of  Mr. 
David  Smith,  who  was  intimately  associated  with  the  commercial 
side  of  the  electrical  industry  over  a  period  of  20  years.  Mr.  Smith 
was  a  Scotsman,  born  in  1865.  On  first  coming  to  the  City  of 
London  he  entered  the  service  of  the  Electric  Construction  Co.,  and 
became  a.ssistant  secretary.  From  there  he  went  to  the  Electrical 
Power  Storage  Co.  as  secretary,  until  November,  1904,  when  he  left 
to  join  the  United  River  Plate  Teh^phone  Co.  as  secretary,  and  after 
faithful  service  was  elected  a  director  and  appointed  managing 
director  of  the  company,  which  position  he  held  at  the  time  of  his 
death.  Mr.  Smith  was  also  a  director  of  the  Constantinople  Tele- 
phone Co.,  and  at  the  opening  of  the  war  found  himself  at  Vienna  on 
his  way  to  ('uiist,iritinM|ilr.  and  had  to  leave  somewhat  hurriedly, 
eventually  na.  liiiiL'  I  lir  lai  icr  city  after  a  long  and  arduous  journey. 
The  (liftirultie-  anil  an\ii-lies  of  getting  home  and  the  strain  of  the 
situation  seriously  alieclcd  his  health,  and  he  passed  away  on  the 
loth  inst.,  as  stated,  after  a  somewhat  lengthy  illness.  Mr.  Smith  was 
a  very  active  and  able  man,  was  greatly  respected,  and  his  death  at 
the  early  age  of  50  will  come  as  a  shock  to  many  who  knew  him  well. 
He  leaves  a  widow  and  two  young  children. 

Major  S.  Fi.oon  Page. — The  death  occurred  on  Wednesday,  the 
7th  inst.,  of  Major  S.  Flood  Pag  ■,  who  wa,s  lurtively  connected  with 
the  development  of  the  electric  lighting  industry.  Major  Page  was 
born  in  1833  in  the  Isl  <  of  Man  and  was  gazetted  ensign  in  tie  Second 
Madras  European  Light  Infantry  in  1855.  On  his  retirement  from 
military  \\  orl,  in  18715  he  was  ajjpointed  secretary  of  tin-  Ciy^tal  Palace. 
bi'connnj  manager  in  1877.  Ho  organised,  and  NUrr.  .,.tull\carried 
ibiiiui:li.  t  lir  liisl  electrical  exhibition  held  in  the  lintrd  Kingdom  in 
1881-82.  In  1882  ho  became  general  manager  of  Edison's  Indian  & 
Colonial  Electric  Co.,  and  in  that  capacity  introduced  incande.scenl 
electric  lighting  into  Victoria,  New  South  Wales,  Queensland  and 
New  Zealand.  He  was  appointed  secretary  and  managot  to  the 
Edison  &  Swan  United  Electric  Co.  (Ltd.)  on  its  foundation  in  1883, 
which  ])OHition  he  hold  till  1892,  when  he  became  a  director.  He 
tfjok  an  active  share  in  patent  litigation  in  England  and  on  the  Con- 
tinent, and  was  connected  with  the  formation  of  the  (yomi)agnio 
GfiuiTale  des  Lampcs  in  Paris.  In  the  later  years  of  liis  l.fe  ho  be- 
came interested  in  wireless  telegraphy  and  was  appointed  managing 
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director  of  the  Marconi  Wireless  Telegraph  &  Sjgnal  Co.  in  1899.  He 
was  also  a  director  of  several  of  the  subsidiary  Marconi  companies. 
He  was  a  member  of  the  Institution  of  Electrical  Engineers.  He 
took  a  very  prominent  part  in  the  early  .Stock  Exchange  business 
connected  with  the  chief  Marconi  companies. 


PERSONAL. 


Mr.  James  Kent,  manager  for  many  years  of  the  Canadian  Pac.fic 
Ra  Iway  Co.'s  extensive  telegraph  system,  has  recently  retired.  Mr. 
Kent  had  been  with  the  company  for  nearly  30  years.  He  was  born 
at  Jlontreal  in  18.54,  and  he  joined  the  Montreal  Telegraph  Co.  as  a 
messenger  boy.  Mr.  Kent  has  held  every  post  up  to  that  of  manager 
in  a  ser\'ice  which  operates  over  100,000  miles  of  landlines. 

The  new  manager  is  Mr.  John  McMillan,  who  was  born  in  Liver- 
pool on  Xov.  2,  1866.  He  joined  the  Canadian  Pacific  service  as  a 
telegraph  operator  at  Winnipeg,  was  appointed  assistant-superin- 
tendent in  1906,  and  general  superintendent  of  the  Western  lines  in 
1912. 


APPOINTMENTS  VACANT  AND  FILLED. 


The  Governing  Body  ot  Battensea  Polytccluiic  invite  appli<Htioii.s 
for  the  position  of  principal  of  the  Polytechnic.  Commencing  salary 
£800,  increasing  to  £1,000  by  £20  per  annum.  Particulars  from  the 
Clerk  to  the  Governing  Body.  Battersea  Polytechnic.  London,  S.W. 
See  'idi  erlisement. 

A  ch:ef  of  the  mains  department  is  required  for  the  GemeiMite- 
Electriciteitswerken,  Amsterdam.  Applications  by  28th  inst.  to 
the  Directle  der  Gemeente-Electriciteitswerken,  Hoogte  Hadijk  2(X). 
Amsterdam.     See  adverlisemenl. 

A  number  of  sub-station  attendants  are  required  with  experience 
in  the  operation  of  rotary  converters  and  h.t.  three-phase  systems. 
AppUcations  by  April  19.     See  artvertiseme7it. 

A  shift  engineer  is  required  with  good  training  in  electrical  and 
mechanical  engineering.  Salary,  £175  to  £200  per  annum.  Applica- 
tions by  April  19.     See  advertisemeTit. 

A  chief  switchboard  operator  is  wanted  for  a  large  11,000-volt 
three-phase  power  station.     See  adverlisemenl. 

Instrument  testers  are  require  1  by  the  British  Westinghou.se  Co., 
Trafford  Park,  Manchester.     See  an  ad/verlisement. 

A  switchboard  attendant  is  wanted  at  the  Canterbury  Electricity 
Works.     See  adrertisement. 

An  advertiser  requires  an  electrical  engineer  to  take  charge  of 
electrically-driven  machinery,  &c.,  in  important  works  in  Wales. 

Bolton  Tramways  Committee  require  a  car  shed  superintendent. 
( 'ommencing  salary  £200  per  dnnum.  Applications  to  the  Town 
Clerk  by  April  19. 


Mr.  H.  J.  Quick  has  been  appointed  tirst  assistant  clcitriral 
iiigincer  at  Chatham  Dockyard. 

Redditch  Urban  Council  have  appointed  Mr.  V.  F.  Bush. 
A.M. Inst. UK.,  formerly  assistant  mains  engineer  at  West  llaiii, 
a8.si.stant  engineer  at  a  salary  of  £170  per  annum. 

In  Septendjer  la.st  Mr.  H.  C.  .Ashton  wius  temporarily  apptiutcd 
meter  assistant  at  Hammersmith  (London)  electric.ty  works  to  (ill  the 
vacancy  cau.'^ed  by  Mr.  H.  R.  Watts  having  been  called  up  for  serv  cc 
with  H.M.  forces.  Mr.  Ashton  has  been  appointed  permanently  to 
the  position  of  meter  assistant  at  iuXlh  a  year,  and  when  Mr.  Watts 
returns  he  will  obtain  another  position. 

Mr.  J.  Ellison  has  been  appointed  chief  tramway  inspector  by 
Uarwen  Corporation,  and  becomes  deputy  manager  of  the  depart- 
nienl. 


INSTITUTIONS  AND  SOCIETIES. 


n  October  last  to  conduct  investigations  with  a  view  to  arriving  at 
suitable  formulae  to  be  freely  ava  lable  to  manufacturers  willing  to 
r.ssist  in  ma'ntan'ng  the  continued  supply  of  laboratorv  glassware. 
The  Committee  consisted  of  Prof.  R.  Meldola,  Mr.  B.  Bloinit.  Mr.  O. 
Hehner,  Prof.  H.  Jackson,  Mr.  W.  C.  Hancock  and  Mr.  T.  R.  Merton. 
Research  has  been  carried  on,  principaUy  by  Prof.  Jackson  and  Mr. 
Merton  at  Kiig's  College,  the  chief  aims  being  ( 1 )  to  produce  working 
iormulae  for  all  glasses  used  in  laboratory  work  and  (2)  to  ascertain 
the  influence  of  various  ingredients  on  the  physical  and  chemical 
properties  of  glass.  The  work  was  extended  to  include  glasses  for 
miner's  lamps  and  for  arapoiUes.  In  the  rejjorts  11  formulie  for 
glasses  for  various  purposes  are  given.  Copies  of  the  report  can  be 
obta'ned  from  the  Secretary,  30,  RusseU-square.  London,  W.C. 


Royal  Society  of  Arts.  .\t  a  nii-.ting  of  il\c  (Viunril  on  Monday 
lost  th(!  chairnuiri  presented  the  .Society's  Albert  Medal  to  .Senator 
OuKlielmo  Marconi,  O.C.V.O.,  LL.D.,  D..Sc.,  for  hs  services  in  the 
development  and  practical  application  of  wirelesH  telegra|)hy.  The 
medal,  wh.ch  was  instituted  in  I8(l.'(  to  (tomnMunorato  the  I'rince 
t  'onsort's  presidency  of  the  .So<-iely,  is  awarded  ainiually  as  a  reward 
(or  "  (liHlinguishiMl  merit  in  promoting  arts,  manufactures  and  coni- 
miTce." 

Institute  ol  Chemistry. — The  Council  has  publiahed  a  short  report 
HiimmarimnK  the  work  of  the  Gloss  Research  Committee,  appointed 


ARRANGEMENTS  FOR  THE  WEEK. 


FRIDAY,  April  16th  (to-day). 

iNSTITl'TIOy    OF    MECH.^N'lC.il,    EnOIXEERS. 

S  p.m.     Meeting  at  Storey's-gate,  St.  James's  Park,  London,  S.W. 
Presidential  Address  by  Dr.  W.  C.  Unwin,  F.R.S. 
In.stiti'tios  of  .Junior  Engineers. 
X  ii.m.     Meeting   at   39,  Victoria-street,   London,   S.W.     Paper   on 
"  Diesel  Engines,"  by  Mr.  W.  A.  Tookey. 
SATORDAY,  AprU  17th. 

Birmingham  and  District  Electric  Clue. 
i"  j).)ii.     Meeting    at    the    Swan    Hotel,    New-street,  Birmingham. 
Paper  on  "  Telephones,"  by  Mr.  E.  J.  Jarrett. 
MONDAY,  April  19tb. 

In.stiti'tion  of  Post  Office  Electrical  Enoineees. 
5  p.m.     Annual   general   meeting   at    the   Institution  of  Electrical 
Engineers.  Victoria  Embankniont,  London,  W.C. 
Newcastle  Section  of  the  In,stitution  of  Electrical  Engineers. 
7:30  p.m.     Meeting    at    the    Mining   Institute.    Newcastle-on-Tyne. 
Lecture  on  "  Illumination,"  by  Mr.  V.  H.  Mackinney. 
TUESDAY,  AprU  20tlL 

Wireless  Society  of  London. 
,S  p.m.     Meeting  at  the  Institution  of  Electrical  Engineers,  Victoria 
Embankment,     London,     W.C.     Lecture     on     "  Methods    of 
Measurement  of  the  Strength  of  Wireless  Signals,"   by   Prof. 
E.  W.  Marchant. 

Rontgen  Society. 
8:15  p.m.     Meeting    at    the    Institution    of    Electrical    Engineers, 
Victoria     Embankment,     London,     W.C.     Papers    on     "  Late 
Radium  and   X-Rav  Burns,"  by  Dr.  iN.  S.  Finzi ;   and  "  A  New 
Alpha  Ray  E£fcct,""by  Mr.  F.  H.  Glew. 
WEDNESDAY,  AprU  2lBt. 

West  of  Scotland  Branch  op  the  Associ.ation  of  Mining  Electrical 
Engineers. 
G:30  p.m.     Meeting  at  the  Royal  Technical  College,  Glasgow.     Paper 
on  '■  Bearings  of  Electrical  Machinery,"  by  Mr.  A.  Gibson. 
FRIDAY,  AprU  23rd. 

PiiYsicAi.  Society. 
5  p.m.  Meeting  at  the  Inijicrial  ('oUege  of  Science,  Imperial  Insti- 
tute-road, South  Kensington.  London.  S.W.  Agenda  :  Papers 
on  "The  Theories  of  Voigt  and  Everett  Regarding  the  Origin 
of  Combination  Tones,''  by  Prof.  W.  B.  Morton,  M. A.,  and  Miss 
Mary  Darragh  ;  "  Experiments  on  Ccmdensation  Nuclei  Pro- 
duced in  Gases  by  Ultra- Violet  Light."  by  Miss  Maud  .Salt- 
marsh  ;  and  "  On  the  Self-induction  of  Solenoids  of  Appre- 
ciable Winding  Depth,"  by  Mr.  S.  Butterworth. 


THE  NATIONAL  RELIEF  FUND. 

(Treasuroii  H.R.H.  The  Prince  of  Wales.) 


This  great  National  Fund,  for  the  relief  of  those  amongst  the  netdier 
classes  who  are  widowed,  orjihaned  and  otherwise  atlecled  liy  the  fighting 
in  which  our  troops  and  ships  are  now  taking  part,  urgently  seeks  oontri- 
butions  however  small.  Theeo  can  bo  sent  with  the  following  ncto, 
which  can  bo  cut  out,  filled  in,  put  in  an  envelope  and  sent  uiuilamj,td, 
addressed  U.R.U.  The  Prince  of  VVales,  Buckingham  Palace,  London. 


"^ ^^L** 

/  tnclote  S,  ».  d.  toward  (Ac  Prince  of  Wale* 

NATIONAL  RELIEF  FUND. 

Namt 

Addrtu 
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THE  ELECTRICAL    OPERATION  OF   THE   BUTTE, 
ANACONDA    &  PACIFIC    RAILWAY.* 

BY  J.    B.    COX. 

Snmiiiiiry. — The  author  describes  the  eleetrificatiun  of  thu  Butte, 
Anaconda  &  Pacific  Railway,  giving  particulars  of  the  locomotives,  their 
performances  and  operating  records.  The  operating  records  are  com- 
pared with  the  records  for  steam  operations,  full  details  of  the  savings 
effected  by  electric  working  being  given. 

The  Butte,  Anaconda  &  Pacific  Railway  was  built  in  l,S!)2  princi- 
pally for  the  purpose  of  conveying  the  ore  from  the  mires  at  Butte  to 
the  Washoe  smelter  which  had  been  located  at  Ajiacoiida,  26  miles 
•west  of  Butte,  where  an  abundant  supply  of  water,  so  reeessary  in 
th<'  reduction  of  the  ore,  was  obtainable.  The  tracks  connecting 
Butte  and  Anaconda  constitute  the  main  line,  which  is  approxi- 
mately 2.'J-7  miles  in  length.  From  th.^  Butlc  Hill  yards  spur  tracks 
radiate  about  Butte  Hill  to  the  shafts  of  the  various  mires  and  other 
points  where  supplise  a-c  to  be  delivered.  Bins  for  ree  iving  ore  as 
it  is  hoisted  from  tlie  mines  are  located  near  each  shaft  and  from 
these  bins  the  ore  is  loaded  into  hopper-bottom  steel  ore  ears  of  50 
■tons  capacity  each,  these  loaded  cars  beir  g  delivered  to  the  Butte  Hill 
■yards,  where  they  are  made  up  into  trains  and  taken  down  to  the 
Bockcr yards,  where  they  are  made  up  into  still  larger  trains  and  taken 
over  the  main  line  to  East  Anaconda  yards.  Here  the  trains  are 
broken  up  to  be  transported  in  smaller  units  up  Smelter  Hill  to  (he 
concentrator  yards,  which  are  340  ft.  above  the  main  line  leve'.  Thus 
practically  all  ore  cars  are  handled  by  five  different  ergine  crews 
between  the  ore  bins  at  the  mines  and  the  receiving  bms  at  the 
concentrator. 


tions,  one  being  located  in  the  Missouri  River  Power  Co.'s  sub-station 
on  Butte  Hill  and  the  other  in  the  sub-station  building  on  Smelter 
Hill,  from  which  electrical  jjower  for  operating  the  machinery  there 
is  distributed.  At  each  of  these  .sub-stations  there  was  vacant  space 
for  the  location  of  the  e.xtra  apparatus  required  for  the  operation  of 
the  railway,  and  the  transformer  capacity  already  installed  at  each 
place  was  sufficient  to  meet  the  extra  demand  required  for  the 
operation  of  the  railway.  The  Anaconda  sub-station  is  connected 
with  the  Butte  sub-.station  by  three  high-tension  trunk  lines.  The 
Butte  sub-station  receives  power  over  five  separate  transmission 
lines  from  six  hydroelectric  stations  of  total  rated  capacity  of 
57,500  kw.,  while  another  .station  of  60,000  kw.  is  under  construction. 
The  available  storage  capacity  of  these  stations  is  alone  equivalent  to 
100,000  H.p.  for  a  period  of  100  days.  With  all  these  systems  avail- 
able, the  cost  of  the  delivered  power  is  less  than  it  woiild  have  been 
from  an  independent  development,  because  the  power  company  is 
enabled  to  operate  large  generating  stations  at  relatively  high  load 
factor  (about  75  per  cent. ),  whereas  an  independent  plant  purely  for 
the  operation  of  the  railway  would  have  to  operate  in  this  ca.se  at 
about  30  per  cent.  load  factor,  with  correspondingly  high  fixed  and 
opcratmg  cha-ges  per  kilowatt-hour  actually  used. 

The  original  equipment  of  each  sub-station  was  practically  the 
same,  consisiing  of  two  1,000  kw.,  three-unit  motor-generator  sets 
with  the  necessary  starting  and  operating  devices.  Each  motor- 
generator  set  consists  of  a  1,450  k.v.a.  th-ee-phase  60-eycle  720  revs, 
per  min.  synchronous  motor  coupled  direct  to  two  .500  kw.  1,200- volt 
direct-current  generators,  one  at  either  end,  the  two  generators 
operating  in  series  and  supplying  2,400-volt  direct  current  to  the 
trolley  lines.  The  generators  are  compound  wound,  and  have  com- 
pensating pole  face  windings  as  well  as  commutating  poles.  The 
series  fields  are  connected  on  the  earthed  side  of  the  armature  while 
the  main  fields  are  separately  excited  from  a  125- volt  circuit.  The 
motor-generator  sets  are  capable  of  carrying  overloads  up  to  three 
times  normal  load  momentarily,  and  50  per  cent,  overload  for  two 
hours.     The  value  of  this  characteristic  will  be  appreciated  when  it 
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.\  total  of  27  steam  locomotives  was  owned  by  the  railway  coni- 
•pany,  the  coal  for  wdiich  had  to  be  transported  approximatcdy  395 
miles  for  delivery  to  th  ■  bins  of  the  railway  company,  at  which  point 
its  a\-erage  cost  was  approximately  17s.  per  ton.  The  machinery  at 
•the  mines  and  the  smelter  had  mostly  been  electrified,  and  the  results 
had  been  so  satisfactorj'  that  the  railway  company  had  a  study  of 
their  conditions  made  for  the  purpose  of  investigating  the  advan- 
tages that  might  be  expected  from  th.»  electrification  of  their  lines, 
the  result  of  which  was  the  placing  of  a  contract  in  December,  1911, 
for  the  electrical  equipment  of  the  main  portion  of  its  line,  consisting 
of  the  main  line,  spurs  and  yards  between  Butte  and  Anaconda,  the 
Missoula  Oulch  line  between  Rocker  and  Butte  Hill  yards  and  the 
Smelter  Hill  lines.  Owing  to  local  conditions  on  the  spur  tracks 
leading  to  the  various  mines  from  Butte  Hill  yards,  it  was  thought 
"wivisable  not  to  electrify  these  until  a  later  date.  Jt  is  fair  to  assume 
that  a  vital  consideration  h^iuling  to  the  electrification  of  this  railway 
was  the  rapid  deve!o])ment  and  phy.sical  consolidation  of  a  network 
of  hydroelectric  power  plants  in  the  territory  tributary  to  the  railway. 

•A  contract  for  the  power  for  the  operation  of  the  road  was  made 
"'■th  the  Great  Falls  Power  Co.,  which,  operating  under  the  same 
management  and  in  physical  connection  with  the  .system  of  the  Mon- 
tana Power  ('o.,  was  enabled  to  guarantee  an  ample  supply  of  power 
«t  all  times  with  exceptional  freedom  from  interruptions  to  service, 
and  at  a  reasonably  low  price. 

The  tracks  recommended  to  be  electrified  totalled  approximately 
W^  mdes,  all  of  which  are  Huiii>lied  with  power  from  two  Hub-sta- 
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is  noted  that  each  electric  locomotive  imit  has  a  continuous  rating  of 
approximately  900  kw.,  almost  equal  that  of  a  single  motor-generator 
set,  and  frequently  16  of  the  17  units  are  in  service  simultaneously, 
11  of  which  are  concentrated  at  the  Anaconda  end  at  intervals. 
Seventeen  80-ton  electric  locomotive  units  were  purchased  origin- 
ally, 15  of  which  are  being  operated  in  freight  service  and  two  in  the 
passenger  service.  These  units  are  practically  interchangeable  with 
the  exception  of  the  gearing,  the  passenger  locomotive  being  geared 
to  operate  normally  at  40  or  50  niili^s  per  hour,  w  liilc  the  freight  loco- 
motives are  geared  to  operate  at  from  15  to  25  miles  per  hour,  the 
maximum  fr(!e  running  speed  bemg  approximately  35  miles  per  hour. 
The  continuous  tractive  effort  of  the  freight  units  is  25,000  lb.,  at 
15  miles  per  hour,  but  they  are  capable  of  exerting  a  maximum 
tractive  effort  of  48,000  lb.  for  five  minute  intervals,  based  on  a 
coefficient  of  adhesion  of  30  per  cent.  All  locomotive  units  are  of  the 
articulated,  double-truck  type  with  twin  gears  mounted  on  jirojec- 
tions  provided  on  the  wheel  centres  for  the  purpose.  Each  unit  is 
equipped  with  four  commutating  pole  motors  wound  to  operate  at 
1,200  volts  each,  but  insulat<rd  for  2,400  volts,  so  that  two  are  con- 
nected permanently  in  series  and  the  four  arranged  in  pairs,  thus 
securing  the  usual  two  running  points,  with  the  dilfereiice  that  on 
the  series  position  all  four  motors  are  in  series,  and  in  multiple  the 
two  pairs  are  <'onneeted  in  series  parallel.  The  standard  rating  of 
each  motor  is  aiqiroximatily  300  n.i>.,  making  the  hourly  rating  of 
each  locomotive  unit  about  1,200  H.i>.  The  control  equipment  is  of 
the  multiple-unit  type,  and  provides  a  total  of  19  steps,  10  of  which 
are  in  series,  and  nine  in  series  parallel.  The  2,400-volt  contactors, 
switches,  fuses,  (fee,  are  located  in  enclosed  com|)artm(!nts  where  they 
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can  be  reached  only  by  deliberate  effort.  The  current  for  the 
operation  of  the  control  equipment,  the  air  compressor  and  the 
lights  on  the  locomotive  as  well  as  the  lights  on  the  passenger 
coaches,  is  supplied  by  a  2,400/600-volt  dynamotor  located  in  the 
main  compartment  of  each  locomotive  unit. 

A  blower  is  direct-connected  to  the  armature  shaft  of  this  dyna- 
motor which  provides  artificial  ventilation  for  the  main  motors  and 
the  rheostats. 

Work  on  the  electrification  began  in  the  sprmg  of  1912.  and  the 
first  electric  locomotive  was  rim  in  Anaconda  on  May  14.  1913,  about 
a  year  later.  On  May  27  two  ore  trains  were  hauled  up  Sm?lter 
Hill  on  trial  trips  with  electric  locomotives,  and  on  the  following  day 
a  double-unit  electric  locomotive  took  over  the  regular  day  service  of 
hauling  the  ore  from  East  Anaconda  j'ards  to  the  concentrator  yards, 
the  distance  between  which  is  approximately  seven  miles,  the  rulmg 
gradient  beirg  1-1  per  cent,  compen.sated,  and  the  grade  fairly  uni- 
form through  the  entire  distance.  The  steam  locomotive  vised  in 
this  service  made  ordinarily  six  round  trips  per  shift,  hauling  16 
loaded  ore  cars  per  trip,  equalling  96  cars  per  shift.  The  double-unit 
electric  locomotive  began  taking  only  16  cars  per  trip,  but  made 
eight  trips  per  shift,  delivering  128  cars  per  shift.  The  average  tiaie 
for  the  up-hill  trip  with  the  electric  locomotive  was  about  22  minutes 
or  approximately  half  the  time  required  by  the  steam  locomotive 
for  the  same  number  of  ears.  Empty  cars  were  taken  to  East 
Anaconda  on  the  return  trip  which,  being  all  down  grade,  gave  the 
electric  locomotive  no  decided  advantage,  as  the  speed  in  either  case 
was  limited  to  about  25  miles  per  hour  for  safety,  on  accomit  of  the 
curves  in  the  line.  The  load  per  trip  was  gradually  increased  from 
16  cars  to  25  cars,  which  is  to  be  the  standard  for  the  present.     The 
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average  time  for  the  up-hill  trip  with  25  cars  is  about  26  minutes,  so 
that  eight  trips  per  shift  m  easily  made,  making  a  deliverj-  of  200  cars 
possible  or  an  increa.se  of  slightly  more  than  108  per  cent,  over  what 
had  been  possible  for  the  same  crew  with  steam  locomotives.  These 
loaded  ore  cars  average  from  70  to  72  tons  each,  making  the  trailing 
load  for  a  2o-car  train  from  1,7.'J0  to  1,800  tons. 

On  arrival  at  the  concentrator  yanis  the  ore  trains  are  taken  by  a 
Hwitching  engine  called  the  "  spotter,"'  which  places  one  car  at  a  lime 
over  the  weighing  scales,  after  which  they  are  re-arranged  for  place- 
ment over  the  concentrator  bins  from  which  the  ore  is  fed  by  gravitv 
to  the  crushers.  When  the  electric  engines  were  put  on  (he  night 
service  all  the  liandling  of  ore  between  East  Aiiaconda  and  the 
concentrators  was  done  electrically,  and  the  haulirg  capacity  j)er 
crew  was  so  much  greater  that  it  was  no  longer  necessary  to  have  a 
"  spoiler  "  crew  on  the  night  shift,  so  that  this  crew  was  cliniiiiale<l, 
and  the  night  crew  hauling  the  ore  up  .Snudtcr  Flill  did  their  own 
spotting  on  arrival  at  the  concentrator  yards,  it  bcii  g  no  longer 
iiecesHarj'  to  make  the  regular  number  of  trips.  On  October  Isl  the 
regular  passenger  service  betw(H'n  Butte  and  Anaconda  was  taken 
over  for  electrical  operation.  The  distance  between  (he  stations — 
Anncontia  to  Butte  — is  25-7  miles,  the  schedule  time  for  the  trip,  one 
hour.  No  change  has  been  iniule  in  (his  time  though  a  reiluctiou  of 
2()pcr  cent,  would  be  possible  with  the  electric  loconu)tives  were  such 
desired,  'I'lu.  standard  passenger  train  consists  of  one  mail  aiul 
'•"KK^g"  coftch  and  two  to  four  passenger  coaches,  but  as  many  as  12 


passenger  coaches  are  handled  by  a  single  electric  unit  on  special 
occasions,  such  as  excursions  and  on  holidays.  The  baggage  coaches 
average  ajjproximately  40  tons  m  weight  and  the  passenger  coaches 
45  tons,  each  makmg  the  gross  weight  of  the  three-car  electric  tram  ^ 
approximately  210  tons,  whereas  that  of  a  similar  steam  train  was 
262  tons,  showing  a  reduction  of  19  per  cent,  in  favour  of  the  electric 
locomotives,  with  approximately  33  per  cent,  more  weight  on  its 
drivers.  As  had  been  done  in  the  freight  service,  the  steam  engine- 
men  in  the  passenger  service  were  transferred  from  the  steam  to  the 
electric  locomotives  ^vith  but  little  ])revi(ms  instructions,  and  after 
the  first  day  or  so  we-e  left  mostly  to  themselves.  It  may  be  of 
interest  to  note  here  that  on  the  day  shift,  averagmg  four  trips  per 
day.  during  the  first  five  months  the  passenger  train  did  not  come  m 
late  a  single  time  on  accomit  of  engine  trouble.  The  total  delavs 
durirg  .lune,  1913,  with  steam  operation  was  20  hours  46  minutes,  \ 
while  wih  electric  traction  durirg  June,  1914,  the  total  delavs 
amoimted  to  only  5  hours  10  minutes.  Ihe  number  of  trains  weri- 
Steam,  272  ;  ekctric,  280, 

On  October  lOih  a  double-unit  electric  locomotive  was  put  in  the 
day  freight  service  on  the  main  lu  e  between  East  Anaconda  and  * 
Rocker,  a  distance  of  20-1  miles.  The  steam  locomotive  replaced  in  I 
this  instance  we'ghed  103  tons,  77  tons  of  which  was  on  drivers,  the 
tender  loaded  weighmg  55  tons.  The  standard  train  haided  on  the 
trip  west  was  50  to  55  loaded  ore  cars  weighing  approximately  3,500 
to  4,000  tons  gross  and  the  average  runnmg  time  of  such  trams  where  I 
no  stops  were  made  was  about  H  hours,  corresponding  to  an  average 
speed  of  approximately  13-4  miles  per  hour.  In  the  begiiming  the 
electric  locomotive  took  only  the  standard  train,  but  made  the  trip 
without  stop  in  about  one  hour,  corresponding  to  an  average  speed  of 
20  miles  per  hour.  The  weight  of  the  trauis  liauled  by  the  electric 
locomotives  on  this  run  has  been  gradually  increased  up  to  65  loaded 
ore  cars  averaging  about  71  tons  each,  makmg  the  gcoss  weight 
trading  about  4,620  tons.  Adding  160  tons  for  the  weight  of  the 
double-unit  electric  locomotives  and  20  tons  for  the  caboose  makes  a 
gross  train  weight  of  approximately  4,800  tons.  The  remainder  of 
this  main  line  freight  service  was  gradually  taken  on  during  the 
months  of  October  and  November,  thus  completing  the  eloctrification 
of  the  main  Ime  ser%ace.  As  many  as  76  ordmarj'  freight  cars  loaded 
with  coal,  coke  and  general  merchandise  have  been  taken  in  a  single 
train  on  the  west-bound  trip  and  85  empties  ar?  frequently  taken 
from  East  Anaconda  to  Rocker  east-bound,  the  ruling  grade  being 
1  per  cent.  Comparative  residts  of  the  month  of  Jime,  1913,  stea*' 
operation  versus  the  same  month,  1914,  electrical  operation  of  this 
main  line  ser\-ice,  shows  that  with  a  slight  increase  in  the  total  tons 
of  ore  hauled  the  average  tons  per  tram  was  increased  from  1,761  to 
2,378  or  35  per  cent.,  thus  decrea.sing  the  average  nunil«r  of  trains 
per  day  from  12-5  to  9-3,  or  25-6  per  cent,  A  comparison  of  the  time 
per  trip  for  these  trains  shows  a  gain  in  this  direction  which  has  to  be 
added  to  the  decrease  in  the  number  of  trains.  The  average  time 
per  trip  during  steam  operation  was  approximately  two  hours  and 
25  minutes,  while  with  the  electric  locomotive  it  was  appro.\imately 
one  hour  and  45  minutes,  showing  a  decrease  of  40  minutes,  or 
27-5  per  cent.  The  residt  of  these  improvements  is  indicated  in 
tables  in  the  Paper,  which  show  that  the  overtime  m  this  particiUar 
service  has  been  decrease!  73-5  per  cent,  and  the  total  time  42  per 
cent,,  resultuig  not  only  in  greater  economy  to  the  railway  company 
but  in  shorter  and  easier  hours  for  the  crews. 

The  service  on  the  ]Missoula  Gulch  line  running  between  Rocker 
and  Butte  Hill  yards  was  taken  over  for  electrical  operation  on 
October  20th,  This  line  is  4-5  miles  in  leiig  h,  and  the  ruling  gradient 
2-5  per  cent.  Two  complete  crews  had  been  required  to  handle  this 
service  during  steam  operation,  averaging  six  trips  }ier  day  each.  A 
single  crew  with  a  double-unit  electric  locomotive  has  been  doing 
(his  work  successfully.  Thirty-five  to  45  loaded  ore  lars  arc  taken 
down  from  Butte  Hill  yard  to  Rocker,  and  about  an  ei|u.il  number  of 
empties  taken  up.  In  additi(m  to  the  emp(ies.  large  (piantities  of 
timber  and  supplies  for  the  mines  arc  delivered  over  this  line. 

On  November  25th  (he  las(  of  the  electric  locomotive  units  weul 
into  service,  thus  comjdeting  the  electrification  originally  intended. 
The  full  electrical  service  has,  therefore,  now  beiii  in  operation  more 
til  ui  nine  months  and  that  on  Smelter  Hill  more  (han  15  montlis,  so 
(hat  the  total  locomo(ive  miles  operated  would  be  aiiproximatcly 
close  to  an  average  year's  performance. 

This  was  (he  first  installation  of  2,400  voh  direct -current  appa- 
ratus for  (he  ojieradon  of  a  railway  in  this  country.  l,.50O  volts  beuip 
the  highest  heretofore  ins(allcd  for  such  a  jiuriiosc.  The  rcsuU" 
have  been  more  sati.sf»c(ory  (han  hid  Iiim:i  anticipated,  and  (lie 
d(velo])menl  charges  due  to  such  impcrfii  ( ions  as  usually  apjiear 
during  the  lirsl  year  of  operation  hive  Ik m  perhaps  smaller  than  is 
cus(oiuary  with  an  uudertakiug  of  like  111:11;  litudc,  even  where  stan- 
dard apparatus  is  used.  Dilliculties  espdiaily  attributable  to  the 
higher  potential  have  been  negligible,  ami   while  (here  have  been 
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occasional  instances  of  arcing  and  flashing  or  short  circuits  due  to 
ordinary  causes,  the  resultant  damages  have  been  really  smaller  than 
niifht  be  expected  from  a  lilce  occurrence  on  a  (500-volt  installation 
of  "equal  capacity.  The  original  brushes  supplied  in  the  motors 
chinned  badly^  and  before  all  these  had  been  it-placed  it  was  often 
found  when  the  units  were  brought  in  for  regular  inspection  that 
some  of  the  brushes  were  broken  entirely  into  pieces,  and  while  there 
was  evidence  that  a  flash-over  might  have  occurred  at  some  time, 
no  harm  had  resulted  other  than  the  blowing  of  the  motor  fuse, 
on  A?  replacement  of  which  the  engine  was  continued  in  service 
ustil  its  regular  time  for  inspection,  when  the  cause  of  the  fuse 
blowing  would  first  be  discovered.  The  locomotives  have  made 
from  25,000  to  5O.ti00  miles  each  and  without  exception  the  motors 
are  in  exoeUent  condition.  The  wear  on  the  commutators  is  imper- 
ceptible, and  the  general  performance  of  the  entire  equipment  is 
quite  as  satisfactory  and  promising  as  that  of  any  railway  equipment 
with  which  we  have  had  experience  in  similar  ser\dce. 

The  overhead  construction  has  been  quite  satisfactoi-y  and  a  recent 
examination  of  the  trolley  wire  shows  no  indication  of  unusual  wear. 
The  roller  pantograplis  are  operating  quite  successfully,  th^  average 
life  of  these  being  from  10.000  to  12,000  miles  per  roller.     WTiere  a 
double-unit  locomotive  is  operated,  the  two  pantograjiha  are  con- 
nected electrically  by  a  main  'bus  line,  and  the  average  current  col- 
lected by  each,  when  ascending  the  grades  with  standard  loads,  is 
from  3.50  to  400  amperes.     Two  pantographs  operating  in  multiple 
thus  will  collect  more  than  double  the  current  that  can  be  success- 
fully collected  by  a  single  pantograph  for  the  reason  that  sparking  is 
usually  due  to  the  momentary  breaking  of  contact  between  the  trolley 
wire  and  the  roller  cause  1  by  hard  spots  in  the  luie.     When  two 
pantographs  are  operated  in  multiple  both  do  not  encounter  these 
hard  spots  at  the  same  instant,  hence  one  of  the  two  is  more  apt 
always  to  be  making  good  contact,  so  that  the  flow  of  current  is  not 
rBO  frequently  interrupted,  and  consequently  the  sparking  is  greatly 
preduced.     The  double  imits  operating  on  Smelter  Hill  were  rmi 
fexperimentally  for  several  days  with  only  a  single  roller  making 
I  contact  with  the  wire,  the  operation  being  quite  successful  with  the 
single  roller  collecting  an  average  of  050  to  750  amperes  while  running 
at  16  to  17  miles  per  hour  and  800  to  1,000  amiJeres  duritig  the 
accelerating  period  in  multiple.     The  sparking  was  not  serious  except 
at  hard  points  in  the  line,  and  with  two  rollers  in  multiple  there 
►should  be  no  difficulty  in  collecting  500  to  600  amperes  per  roller, 
which  at  2.400  volts  should  be  equal  to  the  requirements  of  any  ortli- 
nary  locomoti\*e  unit. 

Some  trouble  was  experienced  with  the  bearings  for  the  rollers, 
owing  to  the  lubricating  oil  being  thrown  out  along  the  spindle. 
Roller  bearings  lubricated  with  grease  are  now  being  tried,  and  so  far 
no  trouljle  his  been  experienced. 

Small  change  in  the  personnel  of  the  maintenance  or  operatuig 
departments  of  the  railway  h  is  been  made  on  account  of  the  electri- 
fication, nor  has  there  been  any  reduction  in  salaries  or  wages.     An 
I  extra  man  with  electrical  experience  was  placed  in  the  shops  to 
Isupervise  the  electrical  repairs  to  the  locomotives  and  three  linemen 
yere  retained  for  tlie  maintenance  of  the  trolley  system. 

The  three  steam  switching  locomotives  used  for  concentrating 
he  ore  at  and  distributing  supplies  from  Butte  Hill  yards  are  con- 
ttued  in  this  work.     Another  steam  locomotive  is  used  on  the 
3eorgetown  b  -inch,  and  a  fifth  one  operates  at  intervals  over  un- 
(lectrified  trr,'  is  at  the  Anaconda  e:id.     Approximately  20  per  cent, 
the  total  iKomotive-miles  now  being  operate!  is  by  these  five 
team  loeomo.i  :cs,  the  cost  of  which  is  upwards  of  4(1  jtcr  cent,  of  the 
ptal  cost  of  all  locomotive  performance.     The  elect rilication  of  the 
(imaining  tracks  on  Butte  Hill  his  been  recomme  idel  and  no  doubt 
*WilI  be  commence  1  at  an  early  date.     The  authjr  g^vcs  a  table  ma :ie 
Up  from  the  regular  monthly  locomotive  |)erformance  sheets  of  the 
tailway  company,  of  which  a  summary,  placed  on  a  yearly  basis, 
appears  below.     The  sxvivig  f.'om  the  partial  substitution  of  electric 
power  for  coal  is  the  chief  item,  being  at  the  rate  of  £30,145-41  per 
year,  which  is  remarkable  whei  it  is  consilered  tint  more  than  .39 
per 'cent,  of  the  total  combined  costs  for  fuel  and  i)ower  for  the 
PtfioJJconsirlered  was  for  coal  and  charge!  against  electrical  opera- 
tion, jln  this  instance  the  s.iving  on  this  item  alone  would  un- 
flonbti-dly  justify  the  expeiditure  covering  the  entire  cost  of  electri- 
fication.    It  is  to  be  note!  that  with  a  single  exception,  that  for 
depreciation  of  equipment,  every  item  of  expenditure  in  the  loco- 
niotii'e  performance  sheet  shows  a  substantial  percentage  of  decrease 
in  favour  of  electrical  operation. 

The  total  sax-iiig  from  locomotive  performance  alono  is  at  the  rate 
of  £47,516-36  per  y(- ir,  to  which  shoulJ  bo  adde  1  the  credit  of  handling 
an  increase  of  8-77  per  co.it.  more  traffic.  To  this  saving  from  loco- 
motive i)e.formj,-ice  shoull  be  ad  led  the  saving  from  trainmen's 
wages,  wiiii-h  is  at,  the  ra,e  of  £6,229-26  per  yea-,  making  the  total 
saving  from  t  li(^  te  two  iteim  £53,745-61  per  year.     From  this  should 


be  deducted  £2,167-82  for  mamtenance  of  the  distribution  system, 
leaving  £51,578  as  the  net  operating  sa\-ing  i)er  year  clue  to  electrical 
operation. 

The  roadmaster  states  that  it  is  quite  e\-ident  that  the  electric 
locomotives  are  much  easier  on  the  track  at  curves  but  that  there  is 
no  noticeable  dift'erence  on  tangent  track,  and  that  while  sufficient 
time  has  riot  yet  elapsed  to  form  definite  conclusions,  present  indica- 
tions lead  him  to  expect  that  any  difference  relative  to  his  work  will 
be  favourable  to  the  electric  locomotives. 


Item  of  operating            Steam, 
expenses.                   1913. 

Electric, 
1914. 

Decrease, 
1914. 

Per  cent, 
decrease. 

iFuel  and  power   

£63,047-15 

24,957-58 

20,892-24 

5,981-56 

990-73 

1,950-29 

£32,901-74 

18,455-62 

14,24518 

3,727-68 

238-74 

988-46 

£30,145-41 

6,501-96 

6,647-06 

2,253-88 

751-99 

961-83 

47-81 
26-05 

Enginemen's  wages 

Engine  house  exp 

Water 

31-81 

37-68 
7.5-90 
49-30 

1,164-70 

910-47  ,        254-23 

21-83 

Total  locomotive  per- 

£118,984-25 
29,526-46 

£71,467-89  £47,516-36 
23,297-20  i     6,229-26 

39-93 

Trainmen's  wages 

21-10 

£148,510-71        £94,765-09  |£53.745-62 
158,917,720      172.855.856  113.938.136* 

36-19 

8-77* 

The  total  cost  of  the  electrification,  including  a  change  of  signal 
system  on  Smelter  Hill,  the  extra  motor-generator  set  recently 
installed  at  Anaconda,  interest  during  construction  and  all  inci- 
dentals due  in  any  way  to  the  electrification,  was  in  round  numbers 
£240.200.  This  does  not  include  the  step-down  transformers,  which 
a-e  the  property  of  the  power  company,  but,  on  the  other  hand,  no 
dediiofion  has  been  made  for  the  salvage  due  to  the  elimination'of  20 
steam  locomotives.  ^ 

The  item  of  £2,167-82  for  maintenance  includes  depreciation  from 
the  time  the  locomotives  were  taken  over  by  the  company.  As 
some  of  these  had  been  running  some  months  before  this  a  correction 
is  needed,  and  if  this  is  made  the  total  saving  per  year  from  loco- 
motive performance  would  be  reduced  to  £44,398-39,  making  the 
total  net  saving  £48,459-82,  which  is  eqiiivalent  to  20-02  per  cent,  on 
the  entire  cost  of  the  electrification,  to  say  nothing  of  the  increased 
caiiaeify  of  the  lines,  the  improvement  in  the  service  and  more  regular 
working  hours  for  the  crews.  The  estimate  on  which  the  decision  to 
proceed  with  the  electrification  of  the  road  was  made,  placed  the 
annual  net  saving  expected  at  17-5  per  cent,  of  the  cost,  so  that  the 
results  financially  have  been  quite  as  satisfactory  as  the  general 
performance  of  the  equipment. 


ON  THE  DIRECT  MEASURE.\IEIfT  OF  POWER  FACTOR. 

BY  R.  D.  GIFFORD,  M.SC. 

Summary. — -The  author  deals  with  the  subject  under  the-  following 
headings  :  I.  iDescription  of  the  Dynamometer  and  Moving  Iron  Types 
of  Power-Factor  Indicator.  II.  Description  of  the  Induction- Dynamo- 
meter Power-Factor  Indicator.  III.  The  Meaning  of  the  Power-Factor 
of  a  Three-Phase  Unbalanced  Circuit.  IV.  The  Theory  of  the  Six  Unit 
Power-Factor  Meter,  V.  Rasults  of  Tests  Sub.stantiating  Thaory. 
VI.  The  Four  Unit  Power-Factor  Meter  on  Three- Phase  Unbalanced 
Circuits.  VII.  Frcfjuency  Tests  on  the  Induotion-Dynamometar  I'ower- 
Factnr  .Meter.  VIII.  Power- Factor  Meters  with  Artificial  S:;ale3. 
IX.  The  I luluction-Dyiiainometer  Synchroscope. 


I.  Description  of  the  Dynamometer  .\nd  Moving  Iron 
Types  of  Power- factor  Indicator. 

Considerable  attention  has  been  paid  by  engineers  to  the 
measurement  of  the  power-factor  of  alternating-current  cir- 
cuits, with  the  result  that  numerous  instruments  Lave  beea 
devised  for  this  purpose.  Some  of  these  have  not  been  direct- 
reading  instruments,  whilst  others  have  been  superseded  by 
later  developments. 

It  is  the  intention  o£  the  author  to  describe  a  power-factor 
meter  in  which  a  new  combination  oE  principles  is  em|jloyed, 
and  also  to  investigate  the  op:'ration  of  tiu!.se  instrum.ints, 
particularly  on  three-phase  unbalanced  load  circuits.  Bjfore 
doing  so,  however,  for  purposes  of  comparison,  two  other  types 
of  power-factor  meter  differing  in  their  underlying  principles 
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will  be  briefly  described — viz.,  (1)  the  dynamometer  type,  and 
(2)  the  moving  iron  type. 

1.  In  the  dynamometer  power-factor  meter  due  to  Puuga,* 
as  constructed  for  use  on  three-phase  balanced  load  circuits,  the 
ino\Tng  pressure  system,  to  which  the  pointer  is  attached,  con- 
sists of  a  former  on  which  is  placed  a  three-phase  winding  of 
fine  wire.  The  inner  ends  of  these  windings  are  starred,  and 
the  outer  ends  are  connected  through  suitable  resistances  to 
the  three  hnes,  the  currents  being  taken  into  the  coils  by  means 
of  fine  hgaments.  The  current  system  consists  of  a  short 
solenoid  rigidly  attached  to  the  base  of  the  instrument  in  such 
a  position  that  the  centre  of  the  moving  coils  coincides  with 
the  centre  of  the  solenoid.  The  current  in  one  of  the  tliree 
lines  traverses  the  fixed  coil  producing  an  oscillating  flux. 
which,  in  the  usual  way,  may  be  regarded  as  the  resultant  of 
two  fields  rotating  in  opposite  directions.  That  one  which 
rotates  in  a  direction  opposite  to  that  of  the  field  produced  by 
the  moving  coils  has  no  average  effect  upon  the  latter,  whilst 
the  other  rotating  field  produces  a  torque  on  the  moving  .system 
proportional  to  the  product  of  the  field  strengths  and  the  sine 
of  the  angle  between  their  instantaneous  positions.  The 
moving  system,  therefore,  rotates  until  this  torque  becomes 
zero — that  is,  untU  the  rotating  field  vectors  coincide  in  direc- 
tion. 

If  the  power-factor  of  the  circuit  changes,  the  vectors  will  no 
longer  be  in  line  until  the  moving  system  has  taken  up  a  new 
position  fulfilhug  this  condition.  The  scale  of  the  instrument 
can,  therefore,  be  calibrated  to  indicate  the  power-factor  of  the 
balanced  cucuit. 

It  win  be  observed  that  it  is  necessary  to  use  the  current  of 
only  one  line.  If  the  instrument  be  calibrated  for  use  with 
phase  one  current,  it  would  still  be  accurate  with  phase  two  or 
phase  three  cuneiit  provided  the  pointer  were  advanced  or 
retarded  120  deg.  with  lespect  to  the  moving  coils. 

The  instrument  as  described  would  not,  however,  read  accu- 
rately on  an  unbalanced  circuit,  as  the  reading  would  obviouslj' 
depend  upon  wliiih  line  is  connected  to  the  fixed  coil,  apart 
from  the  setting  of  the  pointer,  for  the  reason  that  the  angles 
between  the  cmrents  are  no  longer  120  deg.  As  will  be  shown 
later,  if  readings  are  to  be  obtained  which  accord  with  the 
power-factor  of  the  unbalanced  circuit,  it  is  essential  to  take 
into  account  tJie  currents  in  all  three  lines — that  is  to  say,  the 
meter  must  have  six  variables — viz.,  tliree  pressure  and  threi- 
cuixent  coils.     This  we  shall  term  a  six-unit  meter. 

Therefore,  when  constructed  for  use  on  unbalanced  circuits, 
the  dynamometer  power-factor  meter  has  three  fixed  current 
coils  disposed  at  120  deg.  to  each  other  with  their  common 
centre  coinciding  with  the  centre  of  the  moving  coils.  They 
are  connected  one  in  each  line,  and  so  that  the  field  produced 
rotates  in  the  same  direction  as  that  of  the  moving  sjstcni. 
The  pointer  then  takes  up  a  position  under  the  action  of  the 
torque  as  before. 

2.  The  moving  iron  type  of  phase-meter  consists  essentially 
of  three  fixed  current  coils  as  in  the  dynamometer  type  just 
described,  but  the  moving  system  takes  the  form  of  a  soft  iron 
shaft  which  passes  through  the  centre  of  a  flat  pressure  coil 
fixed  witliiu  the  space  enclo.sed  by  tlie  three  cmrent  coils  and 
with  its  a.xis  normal  to  the  axes  of  these  coils. 

Attached  to  opposite  ends  of  the  iron  spindle  are  two  semi- 
circular plates  of  soft  sheet-iron.  These  j)lates  are  diametri- 
cally opj)osed  to  each  other,  and  their  planes  being  normal  to 
the  spindle,  they  form  a  ~L-sliaj)ed  moving  system. 

Under  the  influence  of  the  current  in  the  pressure  coil,  the 
iion  plates  become  alternating  magnetic  poles,  and,  therefore, 
react  with  the  rotating  field  from  the  fixed  coils,  taking  up 
stable  positions  according  to  the  jiower-factor  of  the  circuit. 
This  is  a  four-unit  meter,  and  does  not  lend  itself  to  a  con- 
struction involving  six  units,  as  in  the  dynamometer  type  for 
unbalanced  loads. 

It  will  he  noticed  that  in  this  instrument  no  conducting 
ligaments  are  necessaiy,  as  there  are  no  cuiTents  flowing  in  the 
moving  Hystcm  (other  than  eddy  currents).  This  is  a  great 
advantage,  as  it  permits  of  a  complete  circular  scale  divided 
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into  four-  quadrants  covering  the  whole  cycle  of  possible  phase 
angles— viz.,  0  deg.  to  90  deg.  lead,  0  deg.  to  90  deg.  lag,  and 
similar  scales  for  reversed  current. 

The  great  advantage  of  the  dynamometer  t}'pe  is,  as  indi- 
cated above,  its  flexibility  of  construction — i.e.,  li.  can  i-eadilv 
be  adapted  for  use  on  single-phase,  two-phase  or  three-phase 
balanced  or  unbalanced  circuits.  The  necessary  use  of  con- 
ducting hgaments,  however,  is  a  disadvantage,  for  not  only  do 
these  exert  some  control  on  the  moving  system,  although  this 
is  imimportant  except  perhaps  at  low  loads,  but  they  also 
necessitate  a  restricted  scale,  stops  having  to  be  provided  to 
prevent  free  rotation  of  the  pointer,  which  would  result  in 
damaging  or  breaking  the  ligaments.  This  disadvantage  is 
greater  than  would  appear  at  first  sight,  for  in  the  unbalanced 
load  meters  there  are  usually  nine  terminals,  six  for  the  three 
current  coils  and  three  for  the  moving  coils,  and,  therefore, 
when  connecting  the  meter  into  the  circuit  it  is  a  verj-  easv 
matter  to  make  a  mistake,  especially  as  the  meters  are  usuaUv 
operated  through  the  medium  of  current  and  jpotential  trans- 
formers, the  polarity  of  whose  windings  may  be  doubtful. 

In  trjdng  to  take  up  its  reading  the  pninter  may  come  into 
contact  with  one  or  other  of  the  stops,  in  which  case,  as  it  is  un- 
known at  what  part  of  the  scale  the  pointer  should  come  to 
rest,  the  doubt  as  to  the  correctness  of  the  connections  cannot 
at  once  be  dispelled. 

II.  The  Inductiox-Dyxamometer  Type  of  Power-factou 
Indicator. 
A  power-factor  meter,  which  may  be  termed  the  induction- 
dynamometer  type,  has  recently  been  developed  l)y  the  autluu 


with  the  object  of  combining  the  advantages  of  complete  free- 
dom of  the  moving  system,  as  in  the  moving-iron  type,  with 
the  adaptability  of  the  dynamometer  type  for  \isc  on  un- 
balanced circuits. 

This  is  achieved  by  the  use  of  fixed  coils  in  combination  with 
a  wound  rotor  as  in  the  dynamometer  tj-pe,  but  with  tliis 
difiercnce— that  instead  of  leading  the  currents  into  the  moving 
system  by  means  of  ligaments,  they  are  taken  in  by  induction. 

The  principle  is  clearly  shown  in  Fig.  1,  in  wlii.Ji  A  is  a  small 
core  of  laminated  iron  having  a  primary  windin;^,  B,  connected 
to  the  external  circuit.  Attached  to  the  si)indle  is  a  circwfoi' 
coil,  C,  shown  in  section,  supported  by  a  disc  of  mica,  D.  T-he 
coil  C  constitutes  the  secondary  of  tln^  liansformer,  a  parrow 
aur-gap  in  the  core  permitting  of  the  free  rotational  uiovement 
of  the  secondary  coil  within  the  magnetic  circuit.  The  ends 
of  the  secondary  winding  are  brought  imt  at  E  ami  F  to  a 
central  hub,  and  are  connected  to  the  moving  coil  G,  w  liich  also 
is  rifiidly  attached  to  the  spindle. 

It  will  be  seen  that  owing  to  the  symiiK'try  of  the  secondary 
coil,  there  is  no  tendency  for  it  to  rotate  under  the  action  of  the 
magnetic  flux  from  the  |irinuiry— that  is  to  say,  there  are  iw 
extraneous  controlling  forces  on  the  moving  system. 
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Other  advantages  arise  incidentally  from  this  system  of 
construction.  Reverting  to  the  moving-ii-on  type,  it  has 
already  heen  said  that  three  fixed  cun-ent  coils  surround  the 
fixed  pressure  coil.  It  is  not  permissible  to  use  the  three  ex- 
ternal coils  as  pressure  coils,  and  to  provide  the  inner  coil  with  a 
cun'eut  winding.     The  reason  for  this  is  that  the  rotating  field 
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Fig.  2a.  Fio.  2e. 

creates  a  considerable  drag  upon  the  moving  iron,  tending  to 
cause  rotation  of  the  moving  system.  In  addition  to  this 
there  is  the  directive  torque  produced  by  the  alternating  mag- 
netisation of  the  iron,  reacting  with  the  rotating  field,  which 
causes  the  pointer  to  take  up  a  definite  position  on  the  scale. 
Assuming  the  usual  construction,  that  is  to  say,  the  rotating 
field  being  produced  by  the  line  currents,  we  may  denote  the 
drag  torque  by  Tj^=/(I), 

and  the  directive  torqus  bv 

■T2=/(I)X/(V). 
The  instrument  is  designed  so  that  T.^  is  greatly  in  excess  of  Tj, 


Fio.  3. 

and  since  both  torques  vary  with /(I),  the  readings  of  the  meter 
*re  independent  of  the  load. 

If,  however,  the  order  of  things  be  reversed,  the  moving  iron 
^Jng  magnetised  by  a  current  coil  and  the  rotating  field  pro- 
duced by  three  pressure  coils,  then 

Tj=/(V)andT=/(V)x/(I). 


That  is  to  say,  as  the  current  falls  the  drag  torque  remains  con- 
stant, but  the  directive  torque  becomes  weak,  with  the  result 
that  the  pointer  deflects  more  and  more  in  the  direction  of 
field  rotation,  and  at  some  critical  value  of  the  current  the  drag 
torque  preponderates,  causing  a  continuous  rotation  of  the 
pointer. 


For  this  reason  then,  it  is  essential  that  the  rotating  field  of 
this  type  of  phase  meter  should  be  produced  by  the  Une  cur- 
rents. The  only  disadvantage  entailed  by  this  is  that  in  a 
heavy  cm'rent  balanced  circuit,  although  only  one  oui'rent 
transformer  is  necessary  for  the  other  measuring  instruments, 
such  as  ammeters  and  watt-hour  meters,  yet  three,  or  at  least 
two,  current  transformers  are  required  to  supply  the  three 
current  coils  of  the  moving  iron  phase  meter.  On  the  other 
hand,  in  the  induction-dynamometer  type,  the  primary  winding 
B  may  be  equally  well  a  current  or  a  pressure  winding,  and  in 
the  particular  case  just  cited  B  would  be  in  the  secondary  of  a 
single  cmTcnt  transformer,  the  three  fixed  coils  having  fine  pres- 
sure windings.  By  this  means,  therefore,  the  expense  of  one 
current  transformer  may  be  avoided. 


In  connection  also  with  the  dynamometer  type,  the  resis- 
tance of  the  small  moving  coils  being  relatively  low,  even  on 
low  voltage  circuits  a  three-phase  external  resistance  box  for 
series  connection  with  the  moving  coils  liccomes  essential, 
and  for  medium  pressiTo  circuits  up  to  about  GOO  volts  (the 
usual  limit  for  instruments  comiected  directly  to  the  circuit), 
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this  resistance  becomes  considerable  both  in  dimensions  and  in 
power  consumption. 

The  primary  winding?  of  the  induction-dynamometer 
meter,  however,  may  be  wound  to  smt  any  cii-cuit  pressure 
without  external  resistance  and  with  a  constant  volt -ampere 
consumption,  the  only  limit  being  either  the  difficulty  of  insu- 
lation or  the  impossibility  of  obtaining  wire  sufficiently  fine 
to  give  the  requisite  number  of  turns  in  the  coils. 

It  should  be  mentioned,  for  the  sake  of  completeness,  that  in 
both  the  dynamometer  and  induction-dvnamometer  meters. 


Fig.  6 

the  drag  torque  mentioned  above  does  actually  exist,  but  as  the 
moving  systems  of  these  types  consist  of  coils  of  very  fine  wire, 
in  place  of  plates  of  iron,  the  drag  forces  are  so  minute  as  to  be 
comparable  with  those  of  pivot  friction,  and  therefore  do  not 
affect  the  readings  of  these  meters. 

In  the  induction-dynamometer  phase-meter  for  three-phase 
unbalanced  load  circuits,  the  moving  coil  is  wound  with  three 
phases,  and  is  fed  fiom  either  two  or  three  secondary  coils,  as 
shown  in  Figs.  2a  and  2b.  Fig.  3  is  fi'om  a  photograph  of  the 
first  experimental  meter  of  tliis  type,  and  is  here  shown  (with 
scale  plate  removed),  because  it  demonstrates  the  principle  of 
■action  with  greater  rlearnoss  than  the  more  compact  and  effi- 


cient later  development.  The  moving  system  is  shown  sepa- 
rately in  Fig.  4,  and  is  well  dumped  by  means  of  the  magnet  and 
damping  di.sc.  It  might  be  supposed  that  the  presence  of  the 
magnet  would  introduce  an  error,  not,  of  course,  due  to  any 
reaction  between  the  alternating  fields  and  the  permanent 
magnetic  field,  but  due  to  the  proximity  of  a  magnetic  material 
to  on«  side  of  tlie  coils,  which  might  have  a  distorting  effect 
upon  their  fluxe.H.  As  a  matter  of  fact,  the  reading  of  the 
meter  ig  entirely  unaffected  by  the  presence  of  the  magnet. 

IJio  readings  obtained  with   this  fir.st  instrument  showed 
peculiar  discn^pancics,  of  no  great  magnitude,  which,  by  tiic  aid 


of  an  exploring  coil,  were  idtimately  traced  to  a  small  leakage 
flux  between  tlie  two  cores.  Magne'tic  shields  of  copper  placed 
around  the  poles  failed  to  eliminate  entirely  the  effect.  An 
obvious  remedy  was  to  increase  the  distance  between  the  cores, 
at  the  expense  of  increasing  the  height  of  the  instrument.  This 
trouble  has,  however  been  entirely  overcome  by  the  multipolar 
arrangement  shown  in  Figs.  .5  and  6,  which  are  photographs 
of  the  essential  parts  (with  one  current  coil  removed)  of  ammeter 
for  balanced  circuits. 

In  these  figures  the  transformer  cores  are  clearly  seen,  tlu? 
upper  and  lower  halves  of  each  set  of  iron  stampings  being 
attached  to  the  circular  plates.  In  place  of  a  primary  windin>» 
on  each  pole,  the  complete  set  of  poles  is  energised  bv  a  sint^le 
annular  coil.  By  this  method  of  construction  there  is  a  great 
economy  of  space  over  that  shown  in  Fig.  3.  A  view  of  the 
complete  circular  scale  obtained  on  these  instruments  is  shown 
ill  Fig.  7. 

The  induction-dynamometer  power-factor  meter  has  also 
been  developed  for  single-phase  circuits.  As  it  is  necessary  to 
hdve  a  rotating  field,  this  is  produced  in  the  usual  way  by  means 
of  a  phase  splitting  device.  The  fixed  system  consists  essen- 
tially of  two  pressure  coils  at  right  angles  to  each  other,  one 
being  in  series  with  a  non-inductive  resistance,  and  the  other 
with  a  choking  coil  or  condenser.  The  fluxes  in  the  coils  beinw 
nearly  in  quadi-ature.  a  rotating  field  is  obtained.  The  moviu<» 
coil  is  supplied  from  the  moving  secondary  of  the  transformer, 
whose  primary  is  excited  from  the  line  current. 

Having  dealt  witli  the  construction  of  the  induction-dynamo- 
meter phase  meter,  we  may  now  enter  into  an  e.xamination  of 
its  theory  and  its  behaviour  on  actual  circuits,  especiallv  those 
of  an  unbalanced  nature.  Before  doing  so,  however,  it  will  be 
well  to  see  what  is  meant  by  the  power-factor  of  an  unbalanced 
three-phase   circuit. 

{To  be  continued.) 


DEVELOPMENT  OF  MAIN  LINE  SIGNALLING  ON 
RAILWAYS. 


We  give  below  an  abstract  of  the  discussion  which  took  place 
before  the  Birmingham  Section  of  the  Institution  of  Electrical 
Engineers  on  Mr.  W.  C.  Acfield's  Paper  on  tliis  subject.  An 
abstract  of  this  Paper  appeared  on  p.  887  of  our  issue  of 
April  2nd  :— 

.Mr.  A.  Hurst  (President  of  the  Institution  of  Sii;nnl  Engineei-s),  in 
opening  the  discussion,  e.Kplaincd  a  fundamental  diliiculty  of  designing 
signal  apparatus,  which  was  due  to  the  necessity  of  making  it  comply 
with  conflicting  conditions.  When  high  and  low-speed  traffic  passed 
over  the  same  rails  the  signalling  had  to  be  suited  to  the  requirements 
of  the  high-speed  traffic,  and  this  was  not  always  the  most  suitable  for 
low -speed  traffic.  Ideally,  two  distinct  systems  of  signalling  were  re- 
quired to  suit  the  two  cases,  but  this  was  not  practical,  and  in  conse- 
quence the  design  of  signal  systems  resolved  itself  into  finding  the  best 
compromise.  With  regard  to  electrical  apparatus,  the  engineer  must  not 
think  that  because  his  a])paratus  worked  well  in  the  laboratory,  it  would 
also  work  well  on  the  road,  bccau.so  disturbing  factors  were  often  found 
in  practice  which  were  not  suspected  until  failure  was  experienced  under 
actual  working  conditions.  As  an  instance  of  this  kind  of  thing,  the 
speaker  mentioned  that  if  the  engineer  in  repairing  a  line  put  in  a  new 
length  of  rail  the  electric  signalling  apparatus  ceased  to  operate  until  tlio 
skin  on  the  rail  has  been  rcnnovcd. 

Mr.  A.  1'".  BoUKD  mentioned  as  a  matter  of  interest  to  electrical  engi- 
neers that  in  all-electric  signalling  one  unit  of  power  would  operate  from 
.500  to  (iOO  signals. 

Dr.  Km'I"  demonstrated  a  moJel  of  the  railophone  method  of  ai<- 
nalling,  and  explained  tln^  operation  of  the  Kap|)- Kramer  relay. 

Mr.  T.  S.  Lascki.i.ks  (ronimunicated)  said  th;it  Mr.  Aetield  had  poitited 
out  the  mistake  that  enthusiasts  for  power  sii;n  ulliug  schemes  fell  i:>to, 
of  supposing  that  men  could  bo  reduced  to  a  negligible  <|uantit>  and  tho 
speed  of  working  vastly  increased.  The  electromechanical  s^fstem  now 
being  exten.sively  adopted  in  U.S..4.  enabled  mtu\y  of  the  advantages  of 
power  signalling  to  be  obtained  without  the  troubles  of  maintenance  and 
operation  attached  to  power-worked  points. 

Mr.  W.  .1.  TiioKBOWdOOD  (communicat*Hl)  stated  that  the  advanti^oa 
of  track  circuits  were  obvious,  and  no  doubt  I'vtMisive  use  would  be-  mylQ 
of  them  in  future.  Tho  weak  spot  as  regards  the  use  of  track  cireiiiti* 
toilay  wo-s  the  fact  that  there  were  a  nnnilMr  of  vehicle-fitted  MansoU 
wheels— I.e.,  wooden-block  wheels.  The  resistance  between  the  rim  of 
one  wheel  to  the  rim  of  the  other  wheel  of  a  piir  is  practically  inlinit'  as 
regards  the  track  circuit.     Hence,  such  wheels  failed  to  .shunt  tho  current 
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fr        the  relay   and  thus  failed  to  operate  the  track  circuit  apparatus. 

Th    flifficultv  could  be  overcome  by  bonding  the  hub  to  the  rim.     The 

f  sand  by  fli'ivers  should  be  discouraged,  as  the  accumulation  of 

"      1  on  the  rail  was  Ukely  to  introduce  considerable  resistance  between 

th    rail  and  rim  of  the  wheel,  and  thus  cause  even  a  heavy  engine  to  fail 

lerate  *  track  circuit. 

"-vfr    !^  £.  Tattersall  (communicated)  stated  that  in  his  opinion  the 

It*  rna'ting-cu''''ent  system  would  eventually  supplant  the  direct  current 

■     track  circuiting  in  this  country,  especially  in  large  installations,  for 

.     tgiiowing  reasons  :    (1)  It  afforded  an  economical  system  of  power 

.    ^^mission  and  the  main  could  be  utilised  for  other  purposes  than  sig- 

naJfing  such  as  power  and  Lighting.     (2)  The  question  of  track  insulation 

(jd  not  enter  to  nearly  such  a  large  extent  as  in  direct  current  systems. 

(3)  Extraneous  currents  could  be  fully  guarded  against  by  using  suitable 

frequency  relays  or  emplojdng  some  form  of  apparatu.s  embodying  tliis 

principle  of  resonance. 

JIx.  Whysall  (communicated),  referring  to  the  author's  statement  as 
to  a  signalman  being  able  to  attend  to  more  roads  under  power  systems 
than  under  manual  signals,  mentioned  the  fact  that  during  the  rush  hours 
on  the  District  Railway  98  trains  per  hour  were  passed  through  Earl's 
Court  Station.  There  were  four  roads  through  this  station.  All  these 
trains  were  signalled  by  one  man  operating  a  power  frame.  A  signalman 
doin"  the  same  work  with  a  manual  frame  would  be  exhausted  towards 
the  end  of  his  shift. 


EXTENSIONS  TO    THE  CARLISLE  ELECTRICITY 
WORKS. 

The  official  opening  of  the  recent  extensions  at  the  Carlisle 
Corporation  electricity  works  took  place  yesterday  afternoon, 
when  an  interested  company  assembled  at  the  invitation  of 
the  chairman  of  the  Electricity  Committee 
to  inspect  the  new  biuldings  and  plant.     The 
extensions  comprise  con.siderable  alterations 
in  the  original  works,  and  include  the  laying 
down  of  a  1,2.50  kw.  turbo-alternator,  with 
room  for  two  other  similar  units. 

The  history  of  electricity  supply  in  Carlisle 
has  been  rather  an  eventful  one.     In  Decem- 
ber,   1882,   six  companies  announced    their 
intention  of  applying  for  powers  to  supply 
electricity  in  the   city,   and   on   the  recom- 
mendation of  the  Corporation  Gas  Committee 
these  appHcations  were  opposed,  and  a  pro- 
■vrisional  order  was  applied  for  and  obtained 
by  the  Corporation  in  1883.     Despite  this, 
however,  no  material  progress  towards  the 
supply  of  electricity  was    made   till    1897, 
when   Prof.  A.  B.  W.  Kennedy  drew  up  a 
scheme  to  meet  the    needs    of  the  district, 
which  scheme  was  completed  in  1899.      The 
1  original  installation  consisted  of  two  60  kw. 
JBteam   balancers    and    two   125  kw.   steam 
Jdynamos,  these   machines    having  Willans' 
engines    and    Siemens'    generators.     It    is 
interesting  to  note    that    the    cost  of  this 
astallation  of  370  kw.  was  approximately  £30.000,  or  £81  per 
Howatt,  while  with  the  completion  of  the  present  extensions 
he  total  capacity  of  plant  installed  will  amount  to  3,920  kw., 
a  cost  of  approximately  £128,000,  or  £33  i)er  kilowatt, 
ken  the  full  capacity  of  the  present  station  is  reached — that 
is  to  .say,   6,420  kw.— the  cost   will   be  about  £150,000,   or 
£23 J  per  kilowatt. 

Bi'fore  the  works  had  been  opened  three  months  it  was 
decided  to  make  an  exten.sion  of  the  plant,  and  two  250  kw. 
k^tani  dynamos  were  laid  down.  After  this  the  progress  of  the 
apartment  could  not  be  considered  satisfactory  until  a  policy 
of  Boiling  energy  for  power  at  a  low  charge  was  adopted. 
Better  progress  was  then  made,  but  no  further  extension  to 
the  gen-ratiiig  plant  occurred  until  1909,  when  a  300  kw. 
^}  ilians-.S'.emens  turbo-generator  was  laid  down.  This  exten- 
sion, however,  did  not  long  meet  the  needs  of  the  rapid  demand 
for  power,  and  in  1910  it  was  decided  to  make  further  exten- 
Bions  at  a  cost  of  £14,000.  These  extensions  included  the 
'aying  down  of  two  500  kw.  Browett-Lindley  E.C.C.  steam 
<lynamos  with  the  necessary  plant.  Applications  for  current 
from  the  adjoining  districts  were  received  about  this  time, 


and  the  Corporation  applied  for  a  provisional  order  to  enable 
the  supply  to  be  given  at  any  place  within  2  miles  of  the  centre 
01  the  city.     This  order  was  granted  in  1911. 

In  May,  1911,  a  church  next  to  the  site  of  the  works  was 
acquired  to  permit  of  extensions,  and  in  December  of  the 
same  year  this  building  was  altered  and  made  into  offices  and 
a  showroom,  while  a  new  battery  was  located  in  the  basement. 
In  1913  further  extensions  were  required,  and  three  500  kw. 
Browett-Lindley  E.C.C.  dynamos  were  installed.  All  these 
extensions  had  been  confined  to  the  original  direct-current 
system  ;  but  as  apphcations  had  been  received  for  a  supply 
into  outer  districts  it  was  felt  undesirable  to  continue  extend- 
ing the  direct-current  mains  for  this  pm'pose.  On  December  3, 
1913,  therefore,  it  was  decided  to  apply  to  the  Local  Govern- 
ment Board  for  a  sum  of  £23,940  for  plant  uni  £6,000  for 
mains  in  order  that  an  alternating-current  system  could  be 
started.  The  completion  of  tliis  scheme  was  celebrated  at  the 
official  opening  yesterday. 

The  scheme  included  very  considerable  alterations  to  the 
.old  buildings  to  make  room  for  three  1,250  kw.  turbo-alter- 
nators, one  of  which  was  started  up  yesterday.  To  enable 
these  alternators  to  be  installed,  the  old  battery  room,  which 
abutted  on  James-street,  had  to  be  shortened  to  permit  of  the 
erection  of  the  requisite  high-tension  switchboard.  The 
batteries  displaced  are  accommodated  on  an  additional  floor, 
which  allows  sufficient  room  for  any  future  battery  extensions. 
The  church  buildings  have  been  joined  up  to  the  original 
station  buildings,  and  by  this  means  the  whole  of  the  staff  is 


Fio.  1. — General  View  or  ExGrxE  Room,  suowrsG  the  Xi:\v  Koiary  Convertors 

AND    TtJRBO-ALTERNATOR    IN    THE    FoRKGROUND. 


accommodated  in  the  one  building.  Considerable  space  has 
been  saved  thereby,  which  will  be  utilised  for  much  needed 
stores  accommodation.  An  extension  has  al.so  been  made  to 
the  boiler  house,  and  a  new  water-tube  boiler  installed.  The 
foundations  for  another  water-tube  boiler  have  been  laid  down, 
which  when  installed  will  fill  up  the  present  boiler  house.  An 
increased  boiler  capacity  can,  however,  bo  obtained  by  in- 
stalling water-tube  boilers  instead  of  the  present  Lancashire 
boilers  in  the  old  boiler  hou.se. 

A  new  basement  12  ft.  deep  has  been  dug  out  for  the  con- 
densing and  filtering  plants.  This  necessitated  extensive 
underpinning  of  the  church  building  foundations.  Above 
this  on  the  main  engine-room  floor,  foundations  of  steel  and 
concrete,  supported  on  concrete  piers,  have  been  constructed 
to  carry  the  turbo-alternators  and  rotary  converters.  As  the 
width  of  the  original  engine  room  was  too  narrow  for  the  new 
plant,  the  walls  carrying  the  crane  rail  and  roof  have  been 
replaced  by  heavy  steel  stanchions,  and  in  the  space  thua 
gained  the  rotary  converters  and  transformers  Jiave  been 
installed.  In  Fig.  1  the  rotary  converters  and  the  turbo- 
alternator  are  seen  in  the  foreground,  and  the  vacant  space 
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for  the  installation  of  two  further  sets  in  the  future  is  also 
seen.  Another  view  of  the  turbo-alternator  is  given  in  Fig.  2, 
in  which  the  old  switchboard  is  \Tsible  in  the  background. 

To  deal  now  with  the  details  of  the  plant  installed,  the  tmbo- 
alternator  was  supphed  by  the  Maschinenfabrik  Oerlikon  Co., 
the  steam  turbine  being  on  the  Rateau  pure  impiJse  principle, 
running  at  a  speed  of  3,000  revs,  per  niin.  Current  is  gene- 
rated at  a  pressure  of  3,000/3,300  volts  at  50  fi-equency.  An 
Oerhkou  automatic  voltage  regulator  is  mounted  on  the 
switchboard  to  maintain  a  constant  pressure  of  supply.  The 
construction    of   the    alternator   follows    the    usual    Oerhkon 


Fig.  2. — The  1.2,'JO  k\v.  Oerlikon  TuKBO-ALThK.s 


standard.  An  oil-pressure  pump  for  the  lubrication  of  the 
bearings  and  for  the  operation  of  the  governor  is  driven  direct 
by  the  turbine  shaft,  the  usual  oil  cooler,  speed-hmiting  device, 
valves  and  pressm-e  gauges  being  mounted  on  the  machine.  A 
steam-driven  stand-by  oil  ])ump  is  pro%nded  for  starting  pur- 
)>oscs.  A  separate  exciter  is  provided  coupled  direct  to  the 
alternator  shaft.  The  speed  of  tlie  set  is  controlled  electrically 
from  the  switchboard  by  an  oil-controlled  relay  governor.  A 
wet  air  filter  of  the  Heenan-Froude  type  has  been  installed. 
The  condenser,  which  has  been  supplied  by  the  Worthington 
Pump  Co.,  is  of  the  standard  rectangular  design,  mounted 
directly  underneath  the  turbine,  and  having  2,100  sq.  ft.  of 
coohng  surface.  The  circulating  pump  is  capable  of  deahng 
with  1,450  gallons  of  water  per  minute,  and  is  driven  by  an 
Oerlikon  direct-current  motor.  The  plant  is  capable  of  main- 
taining a  vacuum  of  28  in.  with  the  turbine  exhausting  at  full 
load  when  supplied  with  circulating  water  at  a  temjjerature 
not  exceeding  Co'F.  The  condensing  plant  motors  are  sup- 
plied from  the  lighting  'bus  bars,  and  are  automatically 
switched  over  to  the  batteries  in  the  event  of  a  failure  of  supply. 
Arrangements  have  been  made  for  flooding  the  condenser  to 
permit  temporary  exhausting  to  atmosphere. 

The  supply  of  condensing  water  is  taken  from  the  River 
Caldew  through  a  22  in.  suction  pipe,  and  discharged  back 
again  through  an  18  in.  pipe.  These  pipes  will  supply  the 
requisite  amount  of  water  for  the  three  turbine  sets  when  they 
are  all  installed.  Some  doubt  is  expressed  as  to  whether  a 
sufficient  supjily  will  be  available  in  a  dry  summer  for  th(! 
complete  installation,  but  this  i.s  a  matter  which  is  lieing  left 
(or  future  consideration.  The  guaranteed  coiusumption  of  the 
new  turbine  is  14  J  lb.  steam  per  kilowatt,  which  compares 
favourably  with  the  17f  lb.  per  kilowatt,  which  were  the 
guaranteed  figures  for  the  500  kw.  reciprocating  engines. 

In  order  to  provi<le  connection  between  the  alternating  and 
dircrt-currcnt  systems,  two  600  kw.  Westinghouse  six-phase 
rotary  converters  are  installed,  together  with  the  necessary 
fransformera.  These  converters  run  at  a  8])eed  of  750  revs. 
jxT  niin.,  and  arc  capable  of  supjilying  traction  current  at 


500/550  volts,  or  hghting  current  at  460/550  volts  with  the 
middle  wire  taken  back  to  the  transformer,  so  that  an  out-of- 
balance  current  up  to  25  per  cent,  can  be  dealt  with.  The 
converters  are  arranged  for  direct-current  starting  only. 
They  are  also  capable  of  running  inverted  off  either  tt«  hghting 
or  traction  supply,  and  so  furnishing  an  alternatinsj  sivpply  at 
3,000/3,300  volts.  Their  overload  capacity  is  2.5  per  cent. 
for  two  hours,  50  per  cent,  for  30  minutes  and  100  per  cent.' 
momentarily. 

With  regard  to  the  con.struction  of  tlie  rotaries,  these  have 
yokes  made  of  cast  steel  di\'ided  horizontally  so  as  to  facilitate 
the  removal  of  the  armature.  The  field 
poles  are  arranged  so  that  thev  may  be 
removed  together  with  their  respective  coils 
without  disturbing  tlie  field  yokes  on  the 
armature.  A  special  exciter  is  mounted  on 
the  shaft  of  each  rotary  so  that  when  it  is 
running  from  direct  to  alternating  current 
any  undue  speeding  up,  due  to  the  demag- 
netising effect  of  the  wattless  currents  in  the 
armature  when  an  inductive  load  is  suddenly 
thrown  on,  will  be  prevented.  A  further 
speed  hmiting  device  is  fitted  which  takes 
the  form  of  a  centrifugal  arrangement  opera- 
ting a  switch  which  causes  the  no-volt  trip- 
ping coil  of  the  circuit-breaker  to  come  into 
action  at  excessive  speeds,  thus  bringing  the 
rotary  to  a  standstill.  A  synchronous  booster 
has  been  provided  with  each  machine  in 
order  to  obtain  proper  voltage  regulation. 
The  transformers  are  of  the  British  Westing- 
liouse  standard  C.T.E.  type.  They  have  a 
capacity  of  660  k. v. a.  each,  and  are  oil 
insulated  and  self  cooled. 

Fig.  3  illustrates  the  new  switchgear,  which 
has  been  supplied  by  the  British  Westing- 
house  Co.  As  indicated  above,  this  is 
located  on  a  new  gallery  forming  an  extension  of  the  existing 
direct-current  switchgear  gallery  ;  it  is  arranged  so  that  the 
high-tension  feeder  cables  are  brought  direct  from  the  street 
into  the  cubicles  without  any  inteivening  cable  subway. 
Moulded  stone  cubicles  containing  the  "bus  bars,  oil  switches, 
instrument  transformers,  and  isolating  links,  are  erected 
behind  the  operating  board.  The  cubicles  are  designed  so 
that  all  this  aj)paratus  is  isolated,  the  cells  being  arranged  on 


l'"u;.  3. — New  ALTKKN.wixo-ouBREyT  Switchboard. 

the  usual  back-to-back  system  with  a  jiassage  way  n>und  the 
whole  structure  and  with  the  sheet-iron  doors  for  each  cell. 
The  alternating  current  operating  board  includes  jwiiels  for  two 
rotary  converters,  two  turbine  S(>ts,  two  feeder  panels  and  spare 
panels  for  an  additional  rotaiy  and  turbine  set.  The  Oerlikon 
automatic  voltage  regulator  for  the  Oerliktm  turbine  set  is  also 
located  on  this  board.  The  board  on  the  extreme  right  of  the 
illustration  controls  the  direct-current  side  of  the  rotary  con- 


THE  ELECTRICIAN,  APRIL  16,  1915. 


53 


verters,  and  is  fitted  with  the  usual  starting  switch,  circuit- 
breakers  and  instruments.  The  main  machine  switch  is  elec- 
trically interlocked  with  the  change  over  switch  fixed  on  the 
rotary  to  ensure  that  both  switches  are  set  for  hghting  or  trac- 
tion as  required.  The  connection  to  the  old  direct-current 
board  is  made  by  bare  copper  strip  suitably  mounted  on  insu- 
lators. 

We  are  indebted  to  Mr.  F.  W.  Purse  (the  city  electrical 
engineer)  for  the  information  given  above  of  the  extensions,  and 
also  to  the  British  Westinghouse  Electrical  &  Mfg.  Co.  for  some 
further  details  and  j)hotographs. 


THE    POWER    SUPPLY    OF    THE  CENTRAL  MINING- 
RAND  MINES  GROUP.* 

BY   J.    H.    EIDEK. 

Summary. — The  author  deals  generally  with  the  electrical  energy  used 
by  the  large  Central  Mining- Rand  Mines  group.  Reference  is  made  par- 
ticularly to  the  question  of  metering  the  supply  to  electric  winders  and 
their  control,  overwinding  devices,  depth  indicators,  mill  driving  and  the 
switchgear  for  supply  of  electrical  energy  to  the  mines.  Lastly  the 
author  deals  with  the  troubles  that  have  been  experienced. 


Introductory. 
Thi.s  Paper  deals  with  the  power  (electricity  and  compressed  air) 
supply  given  by  the  Rand  Mines  Power  Supply  Co.  (Ltd.)  to  those 
gold-mining  companies  of  the  Central  Mining-Rand  Mines  grou]) 
■which  have  contracted  with  the  power  company  for  the  whole  of 
their  power  requirements,  and  treats  the  subject  from  the  consumers' 
point  of  ^^ew.  These  companies  crush  at  present  about  8..500,000 
tons  of  ore  per  annum  and  produce  about  36  per  cent,  of  the  total 
gold  output  of  the  Transvaal,  or  about  14-5  per  cent,  of  the  total  gold 
output  of  the  world. 

When  it  was  decided,  in  1908,  that  the  whole  of  the  power  require- 
ments of  the  above  muies  should  be  taken  from  an  outside  source,  it 
was  stipulated  that  a  separate  supply  company,  to  be  called  the  Rand 
Mine?  Power  Supply  Co.  (Ltd.)  should  be  formed  for  that  purpose. 
The  entire  working  and  operation  of  the  system  of  the  Rand  ^Mines 
Power  Co.  are  imder  the  technical  control  of  the  Victoria  Falls  Co. 

Each  of  the  mining  companies  in  the  Central  Mining-Rand  Mines 
group  has  its  own  separate  contract  with  the  Rand  Mines  Power  Co., 
but  all  questions  relating  to  the  power  supjjly  are  dealt  with  by  Rand 
Mines  (Ltd.)  (one  of  the  controlling  companies)  and  not  by  the 
individual  mines,  an  arrangement  which  greatly  simplifies  the  work, 
and  ensures  uniformity  of  poUcy  in  all  dealings  with  the  power 
company. 

The  history  of  the  first  three  years  of  the  supply  under  the  contract 
teaches  one  outstanding  lesson,  namely,  that  it  Is  only  courting 
failure  to  attempt  to  give  a  permanent  and  reliable  supply  without 
a  proper  reserve  of  generating  and  transformmg  plant.  Since  the 
full  amount  (2.5  per  cent.)  of  reserve  plant  has  been  available  the 
BuppUes  have  been  quite  reliable,  and  any  troubles  have  been  gene- 
rally local  and  of  no  long  duration. 

Xi  the  end  of  March,  1911,  the  power  com])any  was  notified  by 
Rand  Jlines  (I.,td.)  that  its  companies  would  require  a  total  of 
70,000  k.v.a.  of  electricity  supply,  and  21,000  lb.  per  minute  of  com- 
pressed air  supply  at  a  gauge  pressure  of  100  lb.,  these  demands  being 
the  aggregate  of  the  demands  of  the  individual  mines  as  measured  at 
the  points  of  delivery.  E.xperience  has  shown  that  the  maxinnini 
individual  demands  of  the  mines  for  electricity  su|)ply  have  a  diver- 
sity factor  of  about  1-1-t,  w'hile  the  power  factor  averages  about  0-77, 
so  that  the  above  aggregate  demand  represents  a  maximum  demand 
upon  the  electrical  system  of  about  47,300  kw.  The  load  factor  of 
the  electrical  system  is  about  7.5  per  cent.,  and  the  annual  consump- 
tion at  the  rate  of  about  310,000,000  imits.  The  maxinHun  demand 
upon  the  comi)ressed  air  system  is  about  1.5,800  lb.  per  minute,  or 
37,900  kw.  The  load  factor  is  about  34  per  cent.,  and,  as  an  air  unit 
^eprcst■.^ts  27-441  lb.  at  1001b.  gauge  pressure,  the  annual  con- 
sumption is  about  103,000,000  air  units. 

The  contract  allows  a  variation  of  10  per  cent,  up  <and  down  from 
the  mean  ]jres>nres  of  2,100  volts  and  .52.5  volts,  or  a  total  range  of 
20  per  cent,  before  any  damages  become  duo  from  the  power  comi)any. 
"Such  a  range  is  much  too  groat.  Damages  are  only  ))ayal)lo  for 
prctsurc  variations  beyond  the  above  limits  which  last  for  more  than 
10  consecutive  minutes.     If,  however,  the  pressure  variations  cause 
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a  stoppage  of  any  of  the  pumping,  mming  and  metaUiu-gical  opera- 
tions, the  damages  due  for  failure  to  supply  are  payable.  The 
standard  frequency  of  the  electricity  supply  is  50  periods"  per  second, 
but  the  contract  allows  a  variation  of  5  per  cent,  up  and  down  from 
this,  or  a  total  range  of  10  per  cent,  before  any  damages  become  due. 

Metering  the  Supplies. 

The  number  of  imits  of  electricity  supplied  to  the  consumer  is 
ascertained  by  three  intergrating  watt-hour  meters  placed  in  series 
and  connected  in  circuit  at  each  point  of  dehvery  on  the  low-tension 
side  of  the  transformers.  One  complete  set  of  meters  is  installed  for 
each  pressure  of  supply.  The  number  of  imits  of  electricity  paid  for 
by  the  consumer  is  the  number  of  imits  represented  by  the  mean  of 
the  readings  of  the  three  meters  at  each  pressure  of  supply,  together 
with  an  allowance  for  the  actual  losses  in  the  transformers  installed 
by  the  power  company  at  each  point  of  supply,  which  allowance  does 
not,  however,  exceed  2  per  cent,  of  the  number  of  imits  as  repre- 
sented by  the  readings  of  the  meters.  If  the  reading  of  each  meter 
is  within  3  per  cent,  of  the  mean  of  the  reading  of  the  three  meters, 
each  meter  is  considered  correct  for  the  purposes  of  the  accoimts. 

The  number  of  miits  of  compressed  air  suppUed  to  the  consumer 
is  ascertained  by  an  air  meter  or  meters  of  a  type  to  be  approved  by 
the  consumer,  provided  by  and  maintained  at  the  expense  of  the 
power  company  and  connected  in  the  air-pipe  Ime  at  the  point  of 
dehvery.  The  pressure  and  temperature  Of  the  air  supphed  are 
measured  by  the  power  company's  meter  or  meters  at  the  outlet  end. 
The  consumer  also  has  the  right  to  have  a  meter.  The  air  meter  used 
by  the  power  company  is  of  the  Venturi  type,  while  that  used  by  the 
consumer  is  of  the  swinging-gate  type. 

AU  electric  and  air  meters  are  open  for  the  inspection  of  each  of  the 
parties,  or  their  authorised  agents,  and  all  questions  regarding  type? 
of  meters  to  be  used  are  settled  between  the  representatives  of  Rand 
Mines  (Ltd. )  and  of  the  power  company.  Electric  meters  are  tested 
in  situ  where  necessaiy  by  means  of  portable  secondary  standard 
meters,  the  property  of  the  power  company,  wdiich  have  previously 
been  tested  agamst  the  jirimary  standard  instruments  of  the  power 
company  in  its  laboratory.  In  any  instance  where  it  is  agreed 
between  the  parties  that  a  test  im  silu  wiU  not  be  satisfactory,  the 
meters  are  tested  in  the  laboratory  of  the  power  company. 

Electric  Winders. 

The  number  of  motors  installed  (1914)  is  about  1,500.  They  vary 
in  size  from  2  h.p.  to  2,000  H.p.  (R.M.S.  rating),  and  the  total  horse- 
power is  about  142,300. 

The  most  important  service  is  that  of  wmding,  as  not  onty  is  the 
output  of  the  mines  entirely  dependent  upon  it,  but  also  the  safety 
of  thousands  of  men  (both  white  and  coloured)  who  descend  and 
ascend  the  shafts  daily.  There  are  at  the  present  time  38  shafts  in 
use  on  the  mines  of  the  group,  many  of  which  have  undergroimd 
wmders  for  the  lower  depths,  ui  addition  to  surface  winders.  For 
the  puqiose  of  winding,  shafts  may  be  divided  into  three  classes,  viz., 
(a)  incline  shafts,  which  approximately  follow  the  dip  of  the  reef ; 
(6)  vertical  shafts,  which  strike  the  reef  at  its  lower  depths  ;  and  (c) 
compound  shafts,  which  descend  vertically  until  the  reef  is  struck 
and  then  follow  on  the  incline.  A  few  of  the  compoimd  shafts  are 
stiU  .served  by  single-stage  winders,  the  skip  or  c.il'i-  lirsl  dc-ciMdini: 
the  vertical  portion,  then  turning  the  corner,  and  iiii:ill\  dr.r. hIihl; 
the  mcline  ;  but  the  majority  now  use  a  separ;ile  nmikIci  Im  llu> 
incline  portion. 

When  the  general  electrification  scheme  was  decided  upon,  it  was 
resolved,  for  financial  reasons,  to  use  as  many  of  the  existing  steam 
winders  as  possible,  by  removing  the  connecting  rods  and  connectuig 
up  the  motors  to  the  drum  shafts,  either  directly  or  through  gearing. 
At  the  end  of  1914  there  weie  (>9  electric  winder.-!  m  use  or  on  order. 
Out  of  the  total  number  of  winding  motors  now  in  use  54  of  the  three- 
phase  type  and  four  of  the  Ward-Leonard  typo  were  ordered  before 
the  advent  of  the  author  on  the  Rand  at  the  end  of  1910.  The  policy 
which  guided  his  predecessor  in  deciding  to  use  three-phase  motors 
in  such  large  numbers  for  winding  was  that  of  saving  fresh  capital 
outlay.  This  saving  is  certainly  worth  having  if  there  are  no  serious 
practical  disadvantages  from  the  operatmg  point  of  view,  and, 
generally  speaking,  it  nuist  bo  admitted  that  the  three-jihase  winding 
motors  on  the  Rand  are  working  quite  satisfactorily.  VVhelher  theii 
use  is  justilieil,  however,  imder  all  conditions,  and  whether  Ward- 
Leonard  sets  woukl  not  have  proved  more  economical  in  worlung  in 
many  cases,  are  debatable  jioints. 

A  three-phase  wine'  ing  motor  per  se  is  a  much  simpler  machine  than 
a  continuous-curre.it  win  ling  motor,  with  its  necessary  adjunct  on 
a  three-phase  system  of  supply,  the  motor-generator,  but  its  control 
is  not  nearly  so  simple.  The  control  apparatus,  as  usually  su])|ilied, 
will  bo  familiar  to  most  engiiioor<.  so  it  need  not  be  described  in  ■rieiit 
detail.     It  eonsists  essentially  of:    (a)  Stator  reversing  .switehc-i, 
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operated  by  the  first  motion  in  either  direction  of  the  drivers  control 
lever  :  (6)  a  variable  rotor  resistance,  controlled  by  the  further  motion 
in  either  direction  of  the  lever. 

The  rotor  resistance  usually  comprises  a  tank  in  which  are  sus- 
pended metallic  electrodes  connected  to  the  three  shp-rmgs.  One 
side  of  the  tank  is  closed  by  a  mo\'ing  weir  or  shutter,  so  that  the  level 
of  the  electrolyte,  which  is  circulated  by  a  small  centrifugal  pump, 
can  be  raised  or  lowered  at  will,  which  varies  the  resistance  across 
the  slip-rings  accordingly.  The  rate  of  rising  of  the  electrolyte,  and, 
therefore,  the  acceleration  of  the  winder,  are  mdependent  of  the 
driver,  being  determined  only  by  the  rate  of  deUvery  of  the  jjump, 
which  is  afljustable.  This  is  apparently,  and  actually,  much  simpler 
than  the  complicated  resistances,  switches,  and  connections  required 
by  the  Ward-Leonard  system.  In  practical  operation,  however,  the 
Ward-Leonard  winder  is  much  the  easier  to  control,  and  for  the 
following  reasons  : — 

(a)  The  manual  energy  required  to  operate  the  control  lever  is 
much  less. 

(6)  In  the  Ward-Leonard  system  the  winding  motor  can  bo  con- 
verted into  a  generator  for  braking,  by  bringing  the  control  lever 
back  just  sufficient  to  lower  the  voltage  of  the  generator  (of  the 
motor-generator  set)  below  the  back  E.M.F.  of  the  motor.  In  the 
three-phase  system  the  control  lever  has  to  be  brought  back  beyond 
the  neutral  point,  before  braking  (by  reverse  current)  is  obtained. 
That  is  (1)  the  weir  and  electroh'te  have  to  be  lowered,  (2)  the  stator 
switches  opened,  (3)  the  stator  switches  closed  agam  for  the  reverse 
direction,  and  (4)  the  weir  and  electrolyte  raised. 

(c)  It  is  mtich  easier  to  move  the  skip  or  cage  of  a  Ward-Leonard 
winder  for  a  few  inches  (as  is  frequently  necessary  when  coming  to 
the  landing  place  or  tip)  than  to  do  the  same  with  a  three-phase 
winder,  for  the  reasons  given  in  (a)  and  (6)  above. 

The  above  features  are  obvious  to  anyone  who  has  ever  handled 
both  types  of  winders,  and  appeal  strongly  to  the  drivers.  Attempts 
have  been  made  to  reUeve  the  driver  of  the  manual  labour  required 
to  operate  the  control  lever  of  a  three-phase  winder,  by  using  elec- 
tricity or  compressed  air  for  opening  and  closing  the  stator  switches, 
and  compressed  air  for  raising  and  lowering  the  weir.  So  far  as  the 
stator  switches  are  concerned,  both  agents  are  quite  successful, 
although  electricity  is  to  be  preferred  from  the  author's  experience, 
and  is  in  common  use  on  the  Rand.  For  raising  and  lowering  the 
weir,  however,  compressed  air  has  proved  a  failure,  because  it  was 
found  impossible  to  predetermine  the  exact  ])osition  to  which  the 
weir  would  come,  owing  to  the  elasticity  of  the  operating  medium. 
Its  trial  showed  conclusively  that  the  driver  must  have  direct 
mechanical  control  of  the  veir  to  work  his  winder  properly.  There 
are  other  jioints  which  only  affect  the  relative  economy  of  worldng. 
In  the  W'ard-I^onard  winder  electrical  braking  requires  no  electrical 
energy  from  the  line,  and  will  easily  return  energy  by  riuming  the 
motor-generator  slightly  over  synchronous  speed.  This  is  a  material 
sa\'ing,  as  electrical  braking  with  a  three-phase  winder  can  practically 
only  be  obtained  by  using  either  reverse  ciu-rent  or  an  auxiUary 
braking  machine,  such  as  an  eddy-current  brake,  both  of  which  make 
a  direct  call  for  energy  from  the  line. 

The  eddy-current  brake,  of  which  several  made  by  tlie  British 
Wcstinghouse  Companj'  are  in  use  on  three-])hase  winders  at  City 
Deep  (Ltd.),  and  Village  Deep  (Ltd.),  consists  of  a  rotating  field 
magnet  system,  exactly  similar  to  that  of  a  low-speed  alternator, 
fixed  on  the  winder  drum  shaft,  and  revolving  within  a  hollow  cast- 
iron  stator  ring,  with  a  smooth  circular  face  opposite  to  the  field  pole 
face.s.  Eddy  currents  are  set  u})  in  the  face  of  the  ring  when  the 
magnet  system  is  excitetl,  which  exert  a  very  considerable  and  effec- 
tive braking  force  without  jerk  or  jar  of  any  kind.  Water  is  circu- 
lated through  the  hollow  of  the  stator  ring  to  caiTy  off  the  heat 
which  is  generated.  The  encrgj'  for  the  magnet  system  is  obtained 
from  a  motor-generator.  As  origmally  fixed  it  was  intended  that 
one  motor-generator  should  serve  the  brakes  on  several  winders,  and, 
to  this  end,  the  regulating  resistance  was  placed  in  the  main  circuit 
of  the  brake  magnet  system.  The  final  breaking  of  the  field  circuit 
at  each  operation  i)rovo<l  very  destructive  to  the  .switch  contacts, 
besid«-(  HctlinK  uj)  insulation  strains,  imd  the  arrangement  has  recently 
been  altered  by  employing  a  se|)arate  niolor-gonerator  for  each  brake, 
with  H  rheostat  in  the  fiekl  of  the  generator,  so  that  the  nuiin  circuit 
i»  never  broken.     Tliis  hu.s  proved  vorj'  elective. 

Each  ofldy-current  brake  wa.s  guaranteed  to  lower  a  net  w\- 
bnlancoil  Irfwl  of  7,20(J  lb.  at  a  rope  Hjmcd  not  exceeding  l.T.'iO  ft.  ]H-r 
niintitc,  which  is  half  the  normal  rimning  rope  speed  for  the  Avindcra 
in  (|iii"<iion.  In  pniclico  it  hius  been  found  that  the  l>rii,kc  will  do 
nnicli  more  than  this,  as,  with  an  unbalanced  load  of  ll.Odll  lb.,  dm 
rop<!  Hpecd  can  be  brought  down  to  2.5(1  ft.  j)or  minute,  with  an 
cxpmidilure  ot  energy  in  the  field  magnet -systotn  at  the  rate  of  about 
•16  kw.  Tho  application  of  the  mechanical  brakes  will  then  stoj)  tho 
WinJet  in  a  few  hccuikU.     To  obtain  an  equivalent  result  by  applying 


reverse  current '.to  the  winding'^motor.reqiured  an  expenditure  of 
energy  at  the  rate  of  about  1,600  kw.  The  obstacle  to  the  more 
general  use  of  the  eddy-current  brake  for  three-phase  winders  is 
capital  cost,  which  amounts  (with  the  motor-generator,  &c.)  to 
nearly  two-thirds  of  the  cost  of  the  winding  motor,  and,  in  the  cases 
above  mentioned,  make  the  cost  of  the  equipment  practically  the 
same  as  for  the  Ward-Leonard  system.  Until  its  use  was  proved 
successfully  possible  by  the  engineers  of  the  Central  ilining-Rand 
Jlines  group,  brakuig  three-phase  winders  by  reverse  current  was  not 
generalh'  practised.  Considerable  ditticulty  was  experienced  in  a 
number  of  cases,  largely  caused  by  want  of  knowledge  and  experience 
on  the  parts  both  of  those  who  drew  up  the  specifications  and  those 
who  manufactured  the  plant,  as  to  the  precautions  which  must  be 
taken  with  the  motor  and  the  control  gear  (particularly  the  latter)  to 
make  reverse-current  braking  safe. 

While  general  motor  troubles  are  dealt  with  later,  the  two  principal 
ones  pecuhar  to  three-phase  winding  motors  may  be  mentioned  here. 
The  first  relates  to  the  stiffness  of  the  stator  frame.  Some  makers 
do  not  pay  nearly  enough  attention  to  this  point,  and  have  suppUed 
three-phase  winduig  motors  of  which  the  frames  distort  visibly  when 
current  is  switched  on  to  the  stator,  so  much  so  that  the  radial  air- 
gap  has  disappeared  at  certain  points.  In  many  cases  the  rotor  core 
has  had  to  be  ground  down,  and  radial  stiffening  arms  made  for  the 
stator.  Deep  frames  of  box  section,  with  hoa^-y  external  or  mtemal 
stiffening  rings,  are  absolutely  essential.  The  second  trouble  relates 
to  the  rotor  shp-rings  and  the  control  gear.  If  a  three-phase  motor 
is  rmuiing  at  full  speed  and  reverse  current  at  full  pressure  is  appUed 
to  the  stator,  the  induced  open-circuit  standstill  rotor  voltage  is 
doubled.  JIanufacturers  of  three-phase  motors  do  not  always  pro\ade 
sufficient  insidation  between  the  rotor  shp-rmgs,  between  the  shp- 
rmgs  and  the  shaft,  and  between  the  brush  holders,  even  for  the  full 
open-circuit  standstill  rotor  voltage,  if  kept  on  for  any  length  of  time. 
With  three-phase  winder  motors  this  point  is  even  more  important, 
not  only  because  such  motors  are  started  and  reversed  frequently  for 
many  hours  together,  but  also  because  of  the  higher  rotor  voltage 
obtained  when  reverse  current  is  apphed. 

The  rotor  resistance  tanks  which  were  originally  supplied  with  the 
large  majority  of  the  throe-phase  winders  gave  considerable  trouble, 
because  they  were  too  small  for  the  required  duty  and  the  electrodes 
were  arranged  much  too  closely  together,  a  spacing  of  about  J  in. 
between  phases  being  common.  Durmg  straight  wmding  operations  * 
no  great  difficulties  were  experienced,  but  flash-overs  between  \hgr 
electrodes  were  frequent  when  reverse  current  was  applied,  and  even 
when  these  did  not  occur  the  electrolyte  soon  reached  too  high  a 
temperature,  as  the  retarding  losses  were  then  added  to  the  accelerat- 
ing and  wiinliniilnsses.  As  soon  as  aflash-over  takes  place  the  auto- 
matic ciii  in:  liiciikeropensand  cuts  the  winding  motor  off  the  supply 
circuit,  lc;i\  uiL'  'inly  the  mechanical  brakcsforstoiiping  the  winder. 

Some  experiments  were  then  matle  to  determine  the  safe  minimum 
distance  apart  between  phases,  so  as  to  avoid  any  chance  of  flashi:ig 
over.     The  foUowing  were  the  results  obtained,  viz.  : — 


Distance  apart 
of  electrodes. 

(1)  iin- 

(2)  i  „ 

(3)  1     „ 

(4)  U  „ 

(5)  2     „ 

(6)   2i  „ 

(-)  3     „ 


Flasli-ovcr 
vciltacc. 


Water 

temperature. 

186°F. 

,188°F. 

185°F. 


T.-id  SOO 
S.JOIIOO 

two 

1,300/1.400       ...  — 

1.500  ...  200°F, 

1,620  ...  200''F. 

No  flash-over  up  ...  200°F. 
to  1,800  volts. 


N.B. — Ordinary  water,  without  added  salts  or  acids,  was  used  for 
the  electrolyte,  and  the  lower  edges  of  tlio  plates  were  just  touching  the 
surface,  except  in  No.  (3),  when  the  plates  were  immersed  2  J  in. 

It  would  be  impracticable  to  arrange  all  the  electrodes  with  no  loss 
distance  than  3  in.  between  them,  as  the  sizes  of  tho  electrodes  ojid 
tanks  would  have  to  be  very  groat  in  order  to  give  a  sufficiently  low 
resistance  at  full  load  and  speed,  when  the  electrodes  are  fidly  im- 
mersed. But  if  tho  immersed  ])ortions  of  tho  electrodes  aro  far 
enough  ai)art  and  of  such  areas  as  will  always  keep  the  current 
density  at  a  value  not  greater  than  the  figure  given,  it  will  bo  fomid 
that  they  will  be  close  together  atul  of  large  area  at  full  imnu-rsion 
when  tho  rotor  voltage  is  low  and  the  current  high  ;  and  at  a  safe 
distance  ai)art,  and  of  small  area  when  tho  rotor  voltago  is  high  and 
(ho  current  low.  A  density  not  exceeding  1  ampere  per  square  inch 
has  boon  found  to  bo  a  safe  limit. 

Various  designs  of  flat-plate  electrodes  were  tried  with  this  object 
in  view,  but  they  all  proved  more  or  less  impracticable.  The  expori- 
ment  was  then  niaile  of  using  a  large  nvimber  of  rods  (actually  angle 
iron)  of  varying  lengths,  arranged  in  tho  taidc  so  that  thoir  disposition 
could  be  easily  changed  to  obtaui  tho  required  result.     This  was 


THE  ELECTRICIAN,  APRIL  16,  1915. 


55 


successful,  as  no  flashing  over  was  observed  under  working  conditions, 
and  the  increases  and  decreases  of  areas  and  resistances  were  quite 
satisfactory. 

It  has  been  suggested  that  two  resistance  tanks  could  be  used,  one 
ior  winding  and  the  other  for  reverse-current  braking.  While  no 
doubt  this  would  be  successful  it  would  be  complicated.  In  1913  a 
new  type  of  control  apparatus  was  suggested  by  the  South  African 
Ceneral  Electrical  Company  (G.E.  Co.,  of  America)  ;  this  system 
apparently  possessed  so  many  advantages  that  it  was  thought  worth 
while  to  procure  a  sample  equipment  and  to  prove  it  imder  actual 
working  conditions.  The  general  arrangement  of  this  apparatus 
consists  of  (1)  Electric»aUy-operated  contactor  switches  for  the  stator 
circuits.  (2)  A  rotor  resistance  of  the  metallic  type,  the  various 
sections  being  operated  by  contactor  switches.  (3)  Control  by  a 
small  master  controller,  the  rate  of  accelerating  the  speed  of  the  motor 
being  automatically  controlled  by  a  relay  system  in  the  rotor  circuit, 
so  that  the  control  lever  may  be  put  right  over  at  the  start. 

The  advantages  claimed  for  this  method  of  control  were  :  (a)  Xo 
heavy  work  is  imposed  on  the  driver  in  operating  the  control  lever. 
(6)  No  energy  is  wasted  in  continually  pumping  electrolyte,     (c)  The 


Fig.  1. 


Scale  of  inches 
-Electkically-operated  Contactor  S\viTCir. 


fulljspeod  of  the  motor  is  obtained,  as,  when  the  last  rotor  switch 
closes,  the  rotor  is  metallically  short-circuited.  ('/)  Xo  energy  is 
wa-ste;!  in  the  rotor  resistance  during  the  i)eriod  of  full-si)ccd  nmning, 
but  only  during  the  periods  of  acceleration  and  retardation,  (e) 
There  is  no  possible  risk  of  flashing  over,  however  quickly  the  control 
lever  is  operated.  (/)  There  is  no  cooUng  pipe  system  to  be  kept  clean 
and  in  order. 

After  some  defects  had  been  eliminated  this  apparatus  was  found 
to  bo  very  satisfactoiy. 

With  a  view  to  obtaining  competitive  arrangements,  the  author, 
in  July,  1914,  sent  jiartiiulars  of  the  contactor-relay  system  of  control 
'0  a  British  firm  which  claims  to  be  expert  in  that  class  of  work.  It 
took  nearly  five  months  for  a  reply,  other  than  an  acknowledgment, 
<o  be  received,  and  then  the  information  sent  w;i8  entirely  useless. 
\\ake  up,  England  !  Electrically-operated  contactor  switches  for 
the  stator  circuits  are  used  with  great  success  on  several  three-[)hase 
winders   of    the   group.     The   contacts   are   self -cleaning  .and    are 


broken  imder  a  magnetic  blow-out,  and  the  mamtenance  is  exceed- 
ingly small  when  compared  with  the  ordmary  pattern  of  oil  switch. 
A  contactor  switch  Is  shown  in  Fig.  1,  from  which  its  essential  parts 
wUl  be  seen. 

Manufacturers  do  not  seem  to  reahse  the  nature  of  the  duties  which 
winder  oil-break  switches  have  to  perform,  and  they  usually  supply 
the  ordmary  switchboard  type.  While  the  latter  is  only  called  upon 
to  open  and  close  feeder  or  machme  circuits  occasionally,  and  gener- 
ally with  no  load  on  at  the  time,  switches  for  three-phase  wmders 
frequently  have  to  make  and  break  circuits  from  .500  to  1,000  times 
per  day,  and  the  breakmg  is  usually  done  mider  full  load.  It  require  * 
a  very  substantial  switch  to  stand  up  to  this  sort  of  work,  and  the 
arcing  contacts  and  the  oil  have  to  be  renewed  at  least  once  a  week. 
This  is  a  very-  "  messy  "  and  expensive  job,  and  contactor  switches 
are  bemg  insisted  upon  for  all  future  three-phase  wmders.  On  a 
three-phase  winder  at  Rose  Deep,  Ltd.,  these  switches  have  made  and 
broken  the  stator  circuits  over  388,000  times  without  any  cost 
whatsoever  for  repairs  or  maintenance. 

Experience  has  shown  that  most  of  the  so-called  overwmding 
accidents  which  have  occurred  on  the  Rand  have  been  caused,  not 
by  any  failure  to  stop  the  skip,  but  by  starting  the  wmder  in  the 
wrong  direction  when  one  skip  is  at  the  tippmg  pomt.  In  such  cases 
the  skip  is  pulled  into  the  headgear  sheaves  before  the  winder  drum 
has  made  haK  a  turn.  Over-winding  devices  which  cut  off  the  supply 
of  energy  when  the  skip  has  reached  a  pre-determmed  pomt  are  not 
of  much  use  for  avoidmg  such  accidents,  because  the  driver  must 
retain  fuU  command  of  the  winder,  in  whatever  position  the  sldp  is, 
to  be  able  to  brmg  the  skip  to  the  exact  tipping  pomt.  This  opera- 
tion frequently  calLs  for  slight  movements  of  the  winder  after  it  has 
first  been  stopped. 

In  1912  the  author's  attention  was  directed  to  an  electrical  device 
in  use  on  certain  wmding  engines  at  the  Simmer  and  Jack  East  mine, 
near  Johannesburg,  the  mvention  of  Mr.  W.  Phihp,  the  resident 
engmeer,  which,  it  was  claimed,  would  give  immistakable  wammg 
to  the  driver  if  he  attempted  to  start  the  winder  m  the  wrong  direction 
with  the  skip  in  the  tip,  without  in  any  way  taking  away  from  him 
the  full  command  of  the  winder.  On  Investigation  this  claim  was 
found  to  be  fully  justified,  and  since  that  date  the  whole  of  the  wmders 
on  the  mines  of  the  group  have  been  fitted  with  the  Phihps  device. 
By  means  of  this  device,  when  a  skip  is  within  what  may  be  called 
the  "  danger  zone  "  the  smallest  movement  of  the  operating  lever  m 
the  direction  to  raise  the  skip  will  sound  the  hooter,  which  is  planed 
close  to  the  driver. 

Depth  Indicators. 

Owmg,  however,  to  a  recent  (1914)  requirement  of  the  Transvaal 
Government  Mmes  Department,  that  the  tip  of  the  pointer  of  the 
indicator  should  have  a  movement  of  not  less  than  1  in.  for  each 
complete  revolution  of  the  wmding  drum,  dials  must  be  large,  and  a 
dial  18  m.  in  diameter  was  fomid  to  be  too  small  for  most  of  the 
winders,  as  with  an  8  ft.  wmdmg  drum  it  would  only  mdicato  to  a 
depth  of  about  1,000  ft.     The  vertical  screw  type  Is  too  uitwieldy. 

In  order  to  reduce  the  size  of  dial  the  author  decided  to  use  a  depth 
indicator  of  the  dial  pattern,  of  the  type  m  which  the  pointer  moves 
through  a  very  wide  angle,  covering  at  least  IJ  turns,  m  a  circular 
path  of  constantly  and  regularly  increasing  (or  decreasmg)  radii.  In 
this  arrangement  the  dials  are  of  only  27  m.  diameter,  and  the  end  of 
each  pointer  can  move  through  a  total  path  of  about  11(5  In.  This, 
with  only  an  8  ft.  diameter  drum,  will  serve  for  a  depth  of  2,900  ft., 
on  the  basis  of  1  in.  of  movement  for  each  revolution  of  the  drum. 

Pumping. 
Xext  to  windmg,  the  most  important  duty  of  the  electric  motor 
on  a  mine  is  probably  that  of  imderground  pumping.  Motor-driven 
geared  ram  pumps  for  heads  uj)  to  between  2,000  ft.  and  3,000  ft. 
were  the  common  practice  until  1912,  when,  on  the  advice  of  the 
engineers  of  the  grou]).  It  was  decided  to  use  high-speed,  multi-stage 
centrifugal  punqis,  with  direct-coupled  motors,  at  the  South  Rand 
shaft  of  the  Crown  Minos,  Ltd.,  and  at  No.  1  Shaft,  Durban  Roode- 
poort  Deep,  Ltd.  The  plant  at  both  mmes  Is  identical,  and  each 
consists  at  present  of  two  inimping  units.  Each  imit  comprises  a 
high-  and  low-pressure  eight-stage  Sulzer  pump,  with  the  motor 
arranged  between  the  two  j)umps,  antl  lifts  .37.')  gallons  of  water  per 
minute  to  a  height  of  2,400  ft.  The  set*  run  at  1,470  rev.s.  jwr  min. 
and  take  about  .")(H)  h.h.p.  A  little  trouble  was  oxp(  rionced  at  fir.st 
owing  to  tho  nature  of  the  water,  which  was  slightly  acid,  and  con- 
t.iinoil  a  largo  amount  of  finelj'-powdorod  rock  In  suspension.  A 
scheme  of  settling  sumps  was  then  arranged.  In  which  the  acidity  of 
tho  water  Is  removed  by  llmo  treatment  and  the  suspended  matter  Is 
allowcrl  to  settle.  Since  those  .sumps  have  been  ])rovidc:l  the  plant 
has  workerl  with  giciat  success,  and  Is  now  being  extended  at  Crown 
MInei,  Ltd..  by  units  of  twice  the  .size.  The  reduction  in  working 
costs  over  the  original  ram  jjumps  has  been  very  marked,  and  is 
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sufficient  to  wipe  oif  the  whole  of  the  new  capital  outlay  in  about  two 
years.  It  is  not  that  the  centrifugal  pump,  by  itself,  has  a  higher 
efficiency  than  the  ram  pimip,  but  the  use  of  the  former  renders 
concentration  of  large,  high-power,  and  high-speed  pumping  imits 
possible  in  a  minimum  of  space,  with  a  minimum  of  attention  and 
very  low  maintenance  costs. 

Jinx  Dri\tsg. 

It  consists  of  a  circular  steel  weight,  about  9  in.  diameter,  and  4  ft. 
long,  fixed  at  the  lower  end  of  a  steel  rod  called  the  "  stem."  The 
rod  and  its  stamp  are  Ufted  by  means  of  a  cam,  which,  by  rotating, 
engages  on  the  underside  of  a  tappet  on  the  stem,  lifts  it  for  a  distance 
of  about  8  in.,  and  then  allows  the  whole  to  faU  by  gravity  on  to  a 
steel  block  at  the  bottom.  Double-armed  cams  are  employed,  and 
the  stamps  are  generally  set  in  blocks  of  five  or  ten,  and  worked  from 
a  common  cam  shaft,  the  cams  being  arranged  so  that  the  stamps  fall. 
one  after  the  other,  in  a  regiUar  sequence.  The  ore  is  fed  ^ith  water 
under  the  stamps,  which  weigh  from  1,200  lb.  to  2,000  lb.  each.  The 
cam  shafts  of  the  different  stamp  groups  are  driven  by  belts — (a)  in 
the  older  types  of  mills  from  a  common  line  shaft  to  which  the  motor 
is  belted,  one  large  motor  frequently  driving  from  80  to  100  stamps. 
and  (b)  in  the  newer  mills  from  a  separate  motor  to  each  group  of 
10  stamps.     Each  stamp  requires  5  H.P.  on  the  average. 

If  the  shaft  is  run  at  too  high  a  speed  (found  to  be  98  drops  per 
minute)  there  will  be  a  danger  of  the  uprising  cam  meeting  the 
descending  tappet  before  the  latter  has  completed  its  fall,  with  the 
great  risk  of  either  breaking  the  cam  or  the  cam  shaft,  \^'hile  any 
increa.sp  in  the  speed  above  this  value  is  dangerous,  any  decrease  will 
reduce  tlie  output  of  the  mUl  in  the  same  proportion.  A  constant 
rate  of  speed  for  the  driving  motors  thus  becomes  imperative.  This, 
unfortunately,  is  in  the  control  of  the  power  company,  and  is  deter- 
mined solely  by  the  frequency  of  the  electrical  supply,  in  which  a 
variation  of  10  per  cent,  is  permitted.  During  the  early  period  of  the 
power  supply  considerable  trouble  was  experienced  from  theso  causes, 
which  affected  all  the  mills  at  the  same  time. 

In  the  earlier  days  the  crushing  of  the  ore  was  completed  in  the 
stamp  mill  by  retaining  it  under  the  stamps  imtil  it  was  small  enougli 
to  pass  through  a  screen  of  very  fine  mesh.  The  modem  practice  is 
to  crush  to  a  moderate  fineness  only  in  the  stamp  miU  and  to  com- 
plete the  process  in  tube  mills.  By  this  means  the  out]nit  capacity 
of  the  plant  is  considerably  increa,sed  and  a  much  finer  product  is 
obtained.  The  tube  miU  is  a  cylindrical  steel  vessel,  Uke  a  boiler 
shell,  a  common  size  being  about  22  ft.  long  by  5  ft.  C  in.  diameter. 
It  takes  a  consklerable  amoimt  of  energj'  to  start  it  rotating,  as  the 
whole  of  the  weight  of  the  material  fies  at  the  bottom.  It  is  also  verj' 
sensitive  to  overloading,  and  many  tube  nulls  motor  have  been  burnt 
out  from  this  cause.  Motors  of  100  h. p.  have  been  generally  used, 
but  these  are  gradually  being  replaced  by  motors  of  125  h.p.  and 
150  H.p.  for  this  reason. 

{To  be  concluded.) 


ELECTRICAL  UNITS  AND  FRENCH  LEGISLATION.* 

BY   K.    DE   B.\ILLEH.ACUE. 

On  Ainil  .3rd  of  last  year,  the  Chamber  of  Deputies  passed  a  law  on 
the  subject  oi  the  units  of  measurement  ;  the  second  article  nms  as 
follows  :  "  The  imits  of  measurement  include  primary  and  secondary 
units.  The  primary  ones  are  those  of  length,  mass,  time,  electrical 
resistance,  electric  current,  temperature-interval,  and  luminous 
intensity,  as  defined  in  the  schedule  annexed  to  the  present  law.  The 
secondarj'  luiits  are  enumerated  and  defined  by  the  regulations  of  the 
public  administration."'  The  schedule  in  question  contains  the 
following  definitions  :  "  The  j)rimaiy  electrical  units  are  the  ohm  and 
the  ampere,  in  confomiity  with  the  resolutions  of  the  conference  on 
KIcctrical  Units,  held  in  Lomhm,  1008.  The  standard  for  measure- 
ment of  resistance  is  the  international  ohm,  which  is  the  resistance 
offered  to  a  constant  current  by  a  column  of  mercury  at  the  tempera 
ture  of  melting  ice,  with  a  mass  of  14-1521  grammes,  with  a  constatU 
hcclion  and  with  a  length  of  100-.'{  cm.  The  international  ampere  is 
tlie  electric  current  which,  in  passing  through  a  solution  of  nitrate  of 
hilver,  deposits  silver  at  the  rale  of  00(11 1 1800  gramme  per  secorul."' 
Tlio  law,  as  originally  proposed,  only  defined  the  international  ohm, 
whilf!  the  am])ore  was  to  b(^  fixed  by  regulation.  This  project  was 
conimunjcatKJ  for  examination  to  several  com|)ntent  bodies  of 
HcicntJMts,  notably  the  Socit-t^  Internationale  dcs  Klectricions,  and 
lAcad/niie  dos  8<',lenceH.  On  October  ,31,  1013,  M.  D.  Berlhelol 
'omniiiniciilcfl  to  the  authorities  the  conclusions  of  the  pernianent 
f'oninilK^iiiii  on  electric  units,  which  may  be  summariseil  as  follows  : 
(I)  It  WHS  propoM'd  to  ((Ivo  a  theoretical  definition  of  the  funda- 
mental  Hcetric  units,  the  ohm,  the  ampcro  and  the  volt  ;   and  (2)  to 

•  Abitrnct  of  an  article  in  "  La  RcTuo  Eleotrique." 


reserve  to  the  Public  Administration  the  work  of  defining  these 
practically  by  means  of  standards.  It  was  determined,  however,  to 
maintain  the  definition  of  the  ohm  in  the  jirojected  law.  The  word 
"  international,"  as  applied  to  the  vmit  of  resistance  was,  however, 
omitted,  and  it  was  determined  to  add  a  reference  to  the  international 
ohm,  approved  at  the  general  conference  lield  at  London  in  1908. 

On  November  10,  1913,  the  Academic  des  Sciences  imanimously 
approved  M.  VioUe's  report,  in  which  it  was  said  that  "  it  would 
appear  to  be  the  wisest  course  to  include  the  three  fundamental 
electric  imits,  in  accordance  with  the  unanimous  agreement  of  elec- 
tricians, among  those  which  should  be  witliin  the  scope  of  the  regu- 
lations of  the  PubUc  Administration.  On  Xoveraber  11th,  the  law, 
submitted  to  the  Chamber  of  Deputies,  made  no  mention  of  the 
definition  of  the  ohm.  The  report  of  I\I.  Perot  was  ver\-  explicit  on 
this  point.  He  said  :  "  The  electric  miits,  mentioned  in  the  report 
of  il.  Cellerier,  should  aU  appear  in  the  regulations  of  the  PubUc 
Administration.  It  seems  well,  in  accordance  with  the  proposals  of 
the  Societe  Internationale  des  Elect  riciens  and  the  Societe  des 
Ingenieurs  Civils  to  deduce  the  theoretical  definition  of  each  unit  from 
the  C.G.S.  system  by  means  of  the  electromagnetic  system,  and  the 
standard  corresponding  to  it,  as  fixed  at  the  most  recent  conference, 
held  at  London,  in  1908."  He  then  refers  to  the  facts  stated  above. 
It  was,  therefore,  surprising  to  find  the  definitions  of  the  ohm  and 
the  ampere  in  the  proposed  law,  a  modification  introduced  on  Feb- 
ruary 16th.'  It  was  then  reported  to  the  Academic  des  Sciences  that 
"  the  representation  of  the  ampere  ought  to  cause  no  difficulty  in  the 
future,  even  if  a  more  convenient  standard  were  unanimously  ac- 
cepted, which  could  replace  the  original  one  by  means  of  adminis- 
trative regulation."  The  author,  however,  thinks  differently.  It 
is  not  evident  that  the  original  proposal,  which  defined  the  ohm  b.\- 
means  of  a  standard,  is  essentiaOy  necessary.  Further,  the  silver 
voltameter  is  not  of  an  industrial  nature,  and  there  was  no  reason  for 
mentioning  it  in  a  law  which  was  intended  to  facilitate  commercial 
transactions.  The  silver  voltameter  is  exclusively  used  in  research 
laboratories  ;  it  has  none  of  the  quaUties  of  a  good  standard,  such  as 
easy  manipulation  or  cheapness,  and  it  is  not  easy  to  reproduce.  Its 
use  gives  directly  a  measiu'ement  of  a  quantity  of  electricity  and  not 
of  the  intensity  of  a  current ;  it  defines  the  coulomb,  and  not  the 
ampere.  It  is  beyond  dispute  that  the  definitions  of  the  inter- 
national ohm  and  the  international  ampere  are  of  a  purely  scientific 
nature.  M.  Barthelot  says  :  "  When  one  reads  a  definition,  stating 
that  the  ohm  is  represented  by  the  resistance  of  a  colunm  of  mercuiy 
of  a  mass  of  14-4521  grammes  and  a  length  of  106-3  cm.,  it  is  plain 
that  this  is  not  an  independent  unit,  but  one  which  has  reference  to 
experiments  conducted  with  the  C.G.S.  imits."  Finally,  it  is  not 
easy  to  miderstand  how  the  definition  of  the  ampere  could  be  adjusted 
ifia  more  convenient  method  than  that  employing  the  silver  volt- 
ameter were  discovered.  In  such  a  case,  it  would  be  necessary  to 
fall  back  on  a  definition  resting  on  theoretical  considerations.  It 
would  at  any  rate  be  impossible  for  the  Public  Administration  to 
define  any  miit  in  a  manner  ditTering  from  that  contained  in  the  law. 

The  Committee  on  miits.  appomted  by  the  Academie  des  Sciences, 
introduced  into  the  law  the  ilcfinitions  of  the  international  ohm  and 
the  international  ani|)ere  ;  this  was  done  to  comply  with  the  decisions 
of  the  international  conference  of  London,  seeing  that  these  decisions 
were  ratified  by  the  French  delegates.  It  might  be  supposed  that 
the  fact  of  sanctioning  the  international  agreements  would  facilitate 
the  adoption  of  new  legislation  in  France,  having  reference  to  units 
of  measurement  in  all  eomitries  for  international  tr.ansactions.  And 
the  Conference  of  London  declarcil  that  the  adoption  of  the  inter- 
national ohm  and  the  international  volt  wore  recommended  as  a 
system  of  units,  representing  the  fundamental  electric  units  suffi- 
ciently exactly  for  electrical  measurements  and  serving  as  a  basis  for 
legislation.  It  further  defined  the  ohm  and  the  ampere  as  being, 
resi)ectively,  the  first  and  the  second  primary  units  ;  it  also  saitl  that 
''  the  hifemational  volt  is  the  electric  pressure  which,  being  ai)i)liod 
to  a  conductor,  whoso  resistance  is  the  international  ohm,  produces 
a  current  of  an  international  ampere.  But  these  resolutions  date  from 
1908,  and  since  then,  certain  figures,  which  were  then  imcertam,  have 
been  more  exactly  ascertained. 

Ought  one,  therefore,  at  the  present  moment  to  consider  the  volt 
as  being  less  definitely  known  than  the  olnn  or  the  ampere  ?  There 
ought  to  be  no  doubt  on  this  point.  The  definition  of  the  volt, 
considered  as  a  function  of  the  E.M.F.  of  a  normal  Weston  coll, 
which  is  1-0183  international  volts,  is  .so  i)rccise  that  it  is  correct  to 
four  places  of  decimals  ;  very  caref  id  comparisons  between  standards, 
prepared  in  Franco  and  abroad,  give  sliglit  ditlerences  in  the  fifth 
decimal  place.  The  permanent  Committee  on  electric  units  lias, 
tliereforo,  reported  that  it  ought  to  bo  ])ossible  to  pi-ocood  to  the 
materialisation  of  the  volt  in  the  same  way  as  in  the  case  of  the  olnu 
and  the  ampere.  If  the  matter  is  looked  at  from  tlic  practical  iioint 
of  view,  it  is  certain  that  in  iiid\intrlal  allairs  tlu^  methods  of  tlie 
potentiometer  are  almost  exclusively  emiiloyel,  which  use  only  the 
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ohm  and  the  volt.  The  author  has,  therefore,  pomtecl  out  on  several 
occasions  that  the  normal  Weston  cell  can  be  constructed  in  a  manner 
which  meets  with  general  agreement,  that  its  E.5I.F.  is  known  with 
an  error  of  less  than  1  in  10,000,  that  its  temperature  coefficient  is 
very  small,  that  it  can  be  used  without  being  obliged  to  allow  long 
intervals  of  rest,  as  in  the  case  of  the  Latimer-Clark  cell,  that  it  can 
be  transported  easily  without  any  risk  of  alteration  of  the  E.M.F.  due 
to  shocks,  and  finally  it  is  not  expensive.  It  would,  therefore,  have 
been  more  rational  not  to  regard  the  volt  as  a  derived  imit,  but  to 
include  it  as  a  primary  miit  along  with  the  ohm,  if  it  was  absolutely 
necessary  to  contuie  the  definition  to  two  units  only.  This  view  has 
received  the  support  of  the  Board  of  Trade  Electrical  Standards 
Laboratory,  and  of  many  French  electricians. 

There  has  been  a  good  deal  of  discussion  as  to  whether  the  law 
should  contam  the  theoretical  definitions  of  tlie  three  fundamental 
electrical  tmits.  It  may  be  urged,  for  the  foUowmg  reasons,  that  it 
is  better  to  omit  them  :  (1)  Commercially  spealdng,  it  is  the  fixing  of 
the  standard  which  determines  the  imit,  as  JNI.  Perot  has  pointed  out  ; 
(2)  the  differences  between  the  international  units,  fixed  by  the 
standards  and  the  theoretical  units  are  much  less  than  the  errors  in 
commercial  measurements,  however  exact  they  may  be  ;  (3)  the 
fimdamental  units  of  the  practical  system  are  defined  theoretically 
by  means  of  a  system  which  rests  on  very  debateable  conventions. 
(hi  this  point,  it  is  possible  to  cite  the  authority  of  JI.  Blondel,  who 
says :  '"  It  is  necessary  to  reserve  the  possibility  of  replacmg  the 
electromagnetic  C.G.S.  system  by  a  system  of  units,  which  is  more 
rational  from  the  electrical  point  of  view.  I  am  not  one  of  those  who 
admire  unreservedly  the  co-existence  of  the  electrostatic  and  electro- 
magnetic C.Gi.S.  systems,  which  seems  an  irrational  absurdity."  (4) 
It  also  seems  foolish  to  state  that  the  unit  of  electrical  resistance  is 
the  ohm,  which  Ls,  however,  vastly  greater  than  the  electromagnetic 
(.  .G.S.  miit.  To  imderstand  such  a  statement  it  Ls  necessary  to  have 
some  sort  of  acquaintance  with  Maxwell's  ideas. 

The  Committee  of  Commerce  and  Industiy  in  the  Chamber  of 
Deputies  attaches  great  importance  to  the  question  of  teaching. 
They  say  that  ""  It  appears  impossible  to  load  the  memories  of  small 
children  with  complicated  definitions  of  miits."  If  it  was  a  question 
of  conforming  to  the  decisions  of  the  Conference  of  London,  the 
definition  of  the  ohm  and  the  ampere  could  be  sUghtly  modified  so  as 
to  give  them  a  less  complicated  form.  Thus  we  might  say  that  the 
standard  for  measurements  of  resistance  is  the  ohm,  which  is  the 
resistance  offered  to  a  constant  electric  current  by  a  colunm  of 
mercury  at  the  temperature  of  meltmg  ice,  the  column  having  a 
cross-section  of  1  sq.  mm.  and  a  length  of  1-063  metres.  The  a.ddi- 
tiou  of  the  lact  that  the  mass  of  the  mercury  is  144521  grammes, 
correct  to  four  places  of  decimals,  is  of  interest  only  to  laboratorj' 
workers.  As  for  the  ampere,  we  might  say  that  the  international 
ampere  is  the  constant  intensity  of  that  electric  current,  which, 
passing  through  an  aqueous  solution  of  silver  nitrate,  imder  specified 
conditions,  deposits  regularly  4-02.5  grammes  of  silver  in  an  hour. 
It  is  easy  enough  to  weigh  directly  5  milligrammes,  though  such  a 
weight  is  a  delicate  thing  to  handle  ;  but  it  is  another  thing  to  weigh 
'directly  thousandths  of  a  milhgramme.  It  is  necessary  to  bear  in 
mind  that  childi-en  and  even  the  public  generally  are  unable  to 
I  understand  .systems  of  such  extreme  accuracy. 

It  seems  unfortimate  that  in  spite  of  expert  opinion,  it  is  proposed 
I  to  separate  the  group  which  includes  the  ohm,  the  am[)ere,  and  the 
I  volt.     The  legislator  has  ob^dously  nothing  to  do  with  the  units 
lemployed  in  scientific  work  ;   his  busmess  is  to  deal  witli  commercial 
{disputes,  and  thus  in  this  sphere  it  might  have  been  logical  to  defhie 
lelectric  units  l)y  material  standards.     However,  the  conference  ot 
ondon  has  left  the  international  volt  hi  a  precarious  condition  by 
defining  it  as  dependent  on  the  international  ohm  and  tlio  inter- 
national ampere.     It  Ls  quite  possible  that  this  resolution  may  be 
'•modified  at  some  later  congress. 
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ELECTRIC  HEATING  AND  COOKING. 

Last  Monday  a  discussion  was  held  at  a  meeting  of  the 
Western  Local  Section  of  the  Institution  of  Electrical  Engi- 
neers at  Bristol  on  this  subject  in  connection  with  the  recent 
Papers  of  Messrs.  W.  A.  Gillott  and  W.  R.  Cooper.  The  chair 
was  taken  by  Mr.  D.  E.  Roberts,  the  Chairman  of  the  Section, 
and  Sir  John  Snell,  the  President  of  the  Institution,  was  also 
present. 

Mr.  S.  F.  Walker,  in  opening  the  discussion,  disagreed  with  the  view 
of  Mr.  Gillott  that  a  well-lagged  oven,  which  retained  its  heat  for  a  long 
time  after  switching  off,  would  consume  more  energy  during  the  heating-up 
stage.  He  was  also  inclined  to  think  that  electric  cooking  was  in  com- 
petition against  gas  rather  than  against  coal.  In  any  case  difficulties 
were  certam  to  be  e.xperienced,  but  they  would  be  overcome  m  time,  as 
in  other  branches  of  electrical  work.  In  his  opinion  the  importance  of 
earthing  electric  cooking  apparatus  could  not  be  exaggerated. 

Mr.  E.  F.  Tremain  gave  some  mteresting  personal  experiences  of  elec- 
tric radiators  in  comparison  with  gas,  showing  that  gas  at  2s.  was  about 
equal  to  electricity  at  id.  per  unit.  He  thought  that  it  was  a  mistake  to 
put  in  such  large  radiators  as  was  suggested  by  Mr.  Gillott.  As  to  water 
heating,  he  felt  that  the  coke  boiler  was  not  the  true  solution,  because  it 
required  attention. 

Mr.  A.  T.  KiNSEY  thought  that  visible  signs  to  show  when  various 
circuits  were  switched  on  were  most  desirable. 

Mr.  C.  Faraday  Proctor  agreed  with  both  the  opposing  sides  in  regard 
to  the  electric  heating  of  water.  In  his  opmion  electric  heating  was  in 
some  cases  desirable  and  in  other  cases  not  desirable.  He  thought  that 
the  efficiency  of  electric  ovens  might  be  very  materially  improved  if  they 
were  made  with  an  entrance  in  the  bottom  instead  of  at  the  side,  because 
so  much  heat  escaped  from  the  ordinary  oven  every  time  the  oven  door 
was  opened.  With  this  idea  in  view  he  suggested  that  electric  ovens 
should  be  made  in  the  form  of  large  dish  covers  of  various  sizes  having 
the  heating  element  witliin  them. 

Prof.  D.  Robertson  gave  some  calculations  in  regard  to  the  amount 
of  heat  required  to  heat  a  room,  expressed  in  watts  per  square  foot  of  the 
walls,  floors,  windows,  &c.  For  the  case  ot  a  room  20  ft.  by  15  ft.  by  12  ft. 
these  figures  worked  out  at  3,300  watts,  to  which  1,200  watts  should  be 
added  for  ventilation,  giving  a  total  of  4,500  watts.  He  also  gave  figures 
of  the  British  thermal  units  obtainable  for  Id.  from  coal,  gas  and  elec- 
tricity, showing  what  electricity  had  to  compete  against,  and  how  im- 
portant a  part  efficiency  must  play. 

Mr.  F.  W.  Prosser  stated  that  his  experience  of  maintenance  did  not 
agree  with  the  figures  given  by  Mr.  Gillott,  and  it  was  a  curious  fact  that 
maintenance  varied  unaccountably  with  the  same  cookers  in  different 
parts  of  the  country. 

Mr.  W.  R.  Cooper  disagreed  with  Mr.  Gillott's  views  as  to  the  efficiency 
of  the  lagged  oven.  It  was  clear  that  if  an  oven  could  be  provided  with 
a  vacuum  jacket  it  would  retam  its  heat  almost  indefinitely,  and  yet  it 
would  be  the  most  efficient  kind  of  oven  we  could  have.  He  asked  Mr. 
GiUott  how  the  temperature  had  been  measured  in  obtaining  the  curves 
showing  the  performances  of  the  ovens,  as  there  was  some  difficulty  in 
obtaining  really  comparable  results.  He  also  asked  for  further  figures 
in  regard  to  the  savmg  mentioned  by  Mr.  Gillott  by  less  shrinlfage. 

Mr.  W.  A.  Chamen  referred  to  the  advantages  of  the  bell-shaped  oven 
which  had  been  placed  on  the  market,  and  wliich  was  used  by  raising  and 
lowering,  thus  giving  the  advantages  suggested  by  Mr.  Faraday  Proctor. 

Mr.  D.  ?;.  Roberts  thought  earthing  was  important,  but  it  was  better 
to  take  the  further  precaution  of  keeping  electrical  apparatus  away  from 
water  taps,  as  well  as  adopting  the  precaution  of  earthing.  From  ex- 
perience in  steel  works  he  thought  the  idea  of  a  closed  top  for  an  oven 
would  give  good  results. 

Mr.  W.  A.  Gillott,  in  reply,  expressed  his  objection  to  thermometers 
and  preferred  to  rely  upon  the  work  of  lady  demonstrators  in  educating 
the  cooks.  In  Newcastle,  competition  was  against  coal,  not  against  gas, 
because  coal  was  so  cheap.  In  a  year's  cooking  by  electricity  he  had 
found  that  the  sum  of  £(>.  10s.  had  been  saved  in  the  butcher's  bill,  the 
total  of  which  was  £17.  10s.  The  total  number  of  units  used  for  cooking 
was  2,129,  and  this  at  Jd.  amounted  to  CO.  ISa.  He  agreed  that  the  boll 
form  of  oven  was  excellent  if  only  one  kind  of  cooking  was  required,  but 
otherwise  it  was  undesirable  because  it  was  difficult  to  clean,  and  the  food 
cooked  therein  was  liable  to  taste  of  the  previous  dish  in  consequence. 
He  gave  details  of  a  cafe  at  Newcastle  which  provided  1,400  meals  per 
week  at  a  consumption  of  0-55  unit  per  person  per  day.  Ot  tliis,  the 
water  accounted  for  0-3  and  the  cooking  for  0-25  unit.  In  another  case 
three  meals  were  provided  for  70  persons  per  day  at  a  consumption  of 
0-58  unit  per  person  per  day. 

Mr.  W.  R.  (.'oopER,  in  reply,  reiterated  his  preference  for  working  with 
a  thermometer.  By  so  doing,  instructions  were  so  simple  that  they  could 
be  transmitted  to  a  fresh  cook  without  difficulty  and  without  the  need  of 
a  further  educational  campaign  by  a  lady  demonstrator.  There  wa.s  no 
difficulty  in  seeing  the  thermometer  without  stooping  if  the  former  was 
placed  on  the  oven  door  with  projjcr  illumination.  In  regard  to  electric 
water  heating  he  quite  agreed  with  the  view  that  this  should  not  bo 
undertaken  if  the  amount  required  was  very  large.  A  coke  boiler,  how- 
ever, did  not  provide  a  complete  solution  of  the  difficulty.  It  needed 
attention,  and  there  was  a  good  possibility  of  being  without  hot  water 
when  it  was  most  desired.  The  advantages  provided  by  the  automatic 
heating  of  water  electrically  might  be  worth  paying  something  for. 
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SPECIAL  NOTICE. 

With  this  week's  number  of  "THE  ELECTRICIAN"  is  Issued  (Gratis) 
the  Index  to  Vol.  LXXIV.  This  includes  the  Index  to  the  "  Commercial 
and  Industrial  Supplement." 

Complaints  of  non-receipt  should  be  promptly  made  to  the  Publisher. 


Vol.  LXXIV.  of  "The  Electrician."      Bound  in  Publisher's  covers. 
Price  17s.  6d.     Postage  U.K.  Is.  extra,  abroad  2s.  6d. 
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SPECIAL  NOTICE. 


In  order  that  we  may  be  able  to  supply  the  newspaper  trade  effectirely 
and  meet  the  requirements  of  the  Post  OfBee,  we  are  sending  THE 
ELECTRICIAN  to  press  a  few  hours  earlier  every  week.  All  editorial 
and  news  matter  for  the  next  current  issue  of  THE  ELECTRICIAN 
must  reach  us  as  much  earlier  as  possible,  but  not  later  than  WEDNES- 
DAY MORNING,  and  advertisement  text  and  blocks  must  reach  the 
otSces  as  much  earlier  as  possible,  but  not  later  than  TUESDAY 
EVENING,  during  the  continuance  of  the  War.  Advertisementi 
of  all  kinds  of  which  no  proofs  are  required  before  first  insertion 
can  be  accepted  up  to  FIRST  POST  THURSDAY  MORNING. 


ELECTRIC  COOKING. 

The  subject  of  electric  cooking  lias  recently  been  fiillv 
discussed  in  London  and  at  four  of  the  Local  Sections  of  the 
Li-stitution  of  Electrical  Enguieers,  and  it  will,  we  think,  be 
well  if  we  emphasise  a  few  of  the  points  which  have  been 
brought  to  the  front.  One  of  the  most  important  of  these 
is,  no  doubt,  the  question  of  the  hirmg  of  electric  cookers. 
The  British  pubUc  have  become  so  well  acciLstomed  to  the 
hiring  of  gas  cookers  that  they  look  upon  it  almost  as  one 
of  their  rights  to  be  able  to  hire  any  similar  kmd  of  appa- 
ratus on  more  or  less  similar  conditions.  Here  we  are  faced 
with  several  difficulties.  When  it  is  a  question  of  a  new 
device  coming  into  domestic  use,  obviously,  from  the  pomt 
of  view  of  the  consumer,  facilities  for  hiring  at  a  compara- 
tively low  rental  become  even  more  important  than  when 
the  apparatus  is  well  known,  for,  to  the  would-be-con- 
sumer, it  has  yet  to  prove  its  merits,  and  so  it  may  seem 
something  of  a  risk  except  on  hire  terms.  On  the 
other  hand,  from  the  point  of  view  ot  the  supplier,  hiring 
arrangements  present  some  objections.  It  takes  time  for  a 
new  line  of  apparatus  to  settle  down  to  a  position  in 
which  its  commercial  value  has  been  ascertained  with 
practical  certainty;  and  thus  something  in  the  nature  of  a 
deadlock  is  liable  to  arise,  just  at  the  very  moment  when 
everything  should  be  plain  sailing. 

Further,  there  is  the  question  of  first'cost  to  the  manu- 
facturer or  the  supplier.  The  criticism  is  sometimes  made 
that  the  manufacturer  of  a  new  line  of  apparatus  charges 
too  high  a  piice  for  his  goods,  and  that  he  ought  to  reduce  his 
prices  considerably  in  order  to  create  a  demand  in  what  is, 
more  or  less,  a  new  field  of  ojierations  for  him.  This,  however, 
is  largelv  a  matter  of  the  likely  demand  for  his  apparatus 
when  its  success  has  been  demonstrated.  If  the  output  can  be 
made  sufficiently  large,  prices  will  fall  as  a  matter  of  course, 
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but  tliis  is  where  the  manufacturer's  risk  is  involved.  "VVe 
do  not  think  that  the  burden  of  reducing  prices  should  be 
put  entirely  on  the  shoulders  of  the  manufacturer,  who  has 
in  all  probabihty  simk  a  good  deal  of  money  in  evolving 
suitable  designs,  and  who  has  a  right  to  expect  to  see  his 
money  back,  with  interest,  m.  a  reasonable  time.  Mean- 
while, we  think  it  will  be  agreed  tliat  the  station  engmeer 
and  the  contractor  for  the  installation  of  domestic  appU- 
ances  should  both  give  every  possible  facility  so  as  to  help 
forward  an  increase  in  the  demand  and  thus  to  bring  about 
the  lowering  of  first  cost,  which  they  both  so  much  desire 
in  the  interest  of  their  separate  businesses. 

Obviously,  a  very  great  impetus  would  be  given  to  elec- 
tric cooking  were  municipal  electricity  midertakings  to  be 
given  the  right  of  liirmg  out  the  apparatvus,  as  gas  apparatus 
is  hired.  So  far,  although  the  Incorporated  Municipal 
Electrical  Association  has  made  several  attempts  to  get  a 
Bill  through  Parliament  with  this  object  in  \'iew,  these 
attempts  have  failed  owing  to  the  antagonism  of  the  elec- 
trical contractor.  When  it  comes  to  the  question  of  wiring, 
we  feel  there  is  a  good  deal  to  be  said  for  this  antagonistic 
attitude  on  the  part  of  the  contractor,  but  the  same  objec- 
tions do  not  apply,  or,  at  least,  apply  to  only  a  very  minor 
extent,  in  regard  to  hiring,  and,  therefore,  we  feel  it  to  be 
most  imfortunate,  in  the  general  interest,  that  so  much 
opposition  has  arisen  between  these  parties  to  a  common 
interest.  Possibly  the  Licorporated  Municipal  Electrical 
Association  would  have  been  well  advised  to  have  intro- 
duced a  Bill  deahng  with  hiring  alone,  which  is  not  only  less 
contentious,  but  really  more  important  at  this  moment. 
Wiring  for  connecting  up  electric  cookers  could  be  kept 
sufficiently  mrder  supervision  without  a  special  Bill  for  the 
purpose,  and  the  cost  of  such  wiring,  which  is  also  an  im- 
portant matter  from  the  consumer's  point  of  view,  as  it 
must  come  back  to  him  to  meet  the  cost  in  one  form  or 
another,  could  be  kept  down  materially  if  station  engineers 
would  consider  the  matter  carefully,  and  decide  what 
system  should  be  adopted  in  order  to  reduce  cost. 

For  the  time  being  it  is  clear  that  we  must  take  matters 
as  we  find  them — that  is,  mainly  without  facilities  for 
hiring.  Even  where  such  powers  are  available  advantage 
is  by  no  means  always  taken  of  them.  AVe  are,  therefore, 
confronted  in  many  cases  with  one  of  two  methods,  either 
purchase  outright  by  the  consumer  or  purchase  on  the 
instalment  princijile. 

We  next  approach  the  important  ([uestion  of  main- 
enance.  Where  the  cooker  is  hired  the  charge  for  hire 
icludes  that  of  maintenance  ;  but  where  the  cooker  is 
purchased  the  cost  of  maintenance  is  a  separate  proposition. 
there  is  no  question  in  our  mind  that  if  electric  cooking  is 
make  the  headway  its  merits  deserve  the  question  of 
aintenance  of  the  apphances  must  be  considered  by  the 
supply  station  engineer  on  the  principle  that  the  consumer 
pays  an  agreed  sum  per  annum,  and  upon  an  understanding 
that  any  needed  repairs  are  carried  out  with  a  minimum  of 
delay.  There  are  few  things  more  annoying  to  an  electricity 
consumer  (and  this  is  a  strong  point  with  the  potential  con- 
sumer) than  any  uncertainty  as  to  maintenance,  and 
especially  the  possibiUty  of  undue  delay  in  setting  right  any 


httle  defects.  Obviously,  it  is  impossible  for  the  maker  to 
carry  out  replacements,  from  the  points  of  view  of  either 
cost  or  time,  i2r  such  a  way  that  the  consumer  is  certain  to  be 
satisfied.  It  is  essentially  a  matter  for  co-operation  between 
the  manufactiu-er  and  the  station  engineer  (and,  possiblj^, 
contractor).  Considering  that  the  electricity  mider- 
taking  benefits  by  the  energy  consumed,  that  midertaking 
should  be  prepared  to  effect  replacements  at  practically 
cost  price  so  far  as  labour  is  concerned,  as  we  miderstand 
is  the  case  with  gas  apparatus. 

Lastly,  we  would  emphasise  the  importance  of  earthing. 
A  number  of  speakers  in  the  discussions,  to  which  we  have 
referred,  alluded  to  midesirable  experiences  through  lack  of 
projjer  earthing.  Some  engmeers,  no  doubt,  see  that  this  is 
properly  carried  out.  On  the  other  hand,  there  is  no  ques- 
tion that  in  many  cases  proper  precautions  are  not  adopted. 
It  is  largely  a  question  of  ignorance  on  the  pai-t  of  wiremen 
and  the  only  way  in  which  this  can  be  overcome  is  for  the 
engineers  of  electricity  midertakings  to  see  not  merely  that 
earthing  is  carried  out,  but  that  it  is  carried  out  effectively,, 
so  that  any  possibility  of  shock  is  entirely  eliminated.  As 
engineers,  we  shall  fail  in  our  duty  if  we  allow  conditions  tO' 
prevad  which  we  know  are  midesirable  and  which  can  only 
lead  to  cookmg  by  electricity  getting  a  bad  name.  So  far 
there  are  no  rules  governing  the  subject  by  the  Lrstitution 
of  Electrical  Engineers,  and,  therefore,  everyone  is  free  tO' 
do  as  he  hkes.  We  suggest  that  this  matter  is  essentially 
one  upon  which  the  Institution  should  take  active  steps,  so 
that  wirmg  in  comiection  with  electric  cooking  shall  be 
beyond  reproach  from  the  point  of  view  of  shock. 


REVIEWS. 


Copies  of  the  undermentioned  works  can  be  had  from  The  Electrician  Ofifices,  post 
free,  on  receipt  of  published  price,  adding  3d.  for  booics  published  under  2s.  Add 
10  per  cent  for  abroad  or  for  foreign  boolcs.] 


A  Manual  of  the  High-Speed  Steam  Engine.  By  H.  Keay  Pratt. 

Pp.  207.     (London  :   Constable  &  Co.)     os.  net. 

The  requirements  of  electrical  generators  led  to  the  design, 
and  adoption  of  direct-coupled  high-speed  engines  of  the 
reciprocating  type,  and  although  the  field  of  the  latter  has 
been  limited  by  the  more  recent  introduction  of  turbo-gene- 
rators, we  can  welcome  a  book  which  deals  exclusively  with  the 
design  and  running  of  the  high-speed  steam  engine. 

The  first  chapter  deals  with  a  brief  history  of  this  type  of 
prime  mover,  together  with  a  comparison  of  the  single  and. 
double-acting  engines.  The  niitliov  fiidcavours  to  show  the 
advantage  possessed  by  the  sini;lr  aciiiii;  over  its  double-acting 
competitor  for  small  units,  (irncrall}-  speaking,  however,  the 
former  type  has  been  disj)laced  by  the  double-acting  forced 
lubrication  engine  with  wliich  this  book  is  chiefly  concerned. 

Several  chapters  are  devoted  to  the  design  and  construction 
of  engine  details,  including  cylinders,  pistons,  valves,  rods, 
shafts,  flywheel,  framing,  &c. 

These,  on  the  whole,  are  well  treated  and  the  treatment 
justifies  the  statement  of  the  author  that  he  has  paid  con- 
siderable attention  to  the  practical  side  of  this  work.  The 
details  do  not  lack  variety,  and  are  well  described. 

Clearance,  of  course,  plays  an  important  part  in  the  design 
of  cylinders  with  short  piston  strokes  such  as  are  used  on  quick 
revolution  engines,  and  the  author  prefers  to  use  a  diagram 
factor  which  includes  the  effect  of  clearance.  It  may  be 
pointed  out  that  the  usual  hyperbolic  formula  on  p.  20  is  in- 
correct when  taking  into  account  clearance,  even  when  the  real 
ratio  of  expansion  is  used. 
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The  thermodynamic  theory  of  heat  engines  is,  of  course, 
beyond  the  scope  of  the  book,  but  even  in  a  book  which  deals 
more  with  the  practical  side  of  the  work  we  should  prefer  to 
eliminate  the  confused  notions  respecting  Boyle's  Law  and 
isothermal  expansion  of  steam. 

p  The  Euler  formula  is  given  as  being  usual  in  the  design  of 
piston  and  connecting  rods,  and,  probably  owing  to  a  misprint, 
is  wrongly  stated  in  one  or  two  places.  For  long  rods  the 
formula  may  prove  a  useful  check  on  stability,  using  an  appa- 
rent factor  of  safety.  In  a  book  which  deals  exclusively  with 
high-speed  work  we  should  like  to  see  a  more  complete  treat- 
ment of  the  straining  actions  due  to  inertia. 

The  work  on  speed  regulation  is  good,  and,  as  might  be  ex- 
pected, special  attention  is  given  to  crank  shaft  governors.  A 
chapter  is  devoted  to  indicator  cards  alid  crank  eflort  diagrams. 
To  those  who  have  charge  of  high-speed  engines  the  book 
should  prove  very  valuable,  as  in  addition  to  the  work  already 
mentioned,  there  are  excellent  practical  hints  on  running, 
together  with  a  chapter  on  testing. 

The  book  concludes  with  good  descriptions  of  various  well- 
known  high-speed  engines,  and  the  illustrations  throughout 
are  characterised  by  their  clearness  and  good  ciuality. 

E.  C.  il. 
LaTelephonie  etlej  Autres  Moyensd  Intercommunication  dans 
I'lndustrie,  les  Mines  et  las  uhemins  de  Fer.    By  P.  Matoer. 

(P<aris  :    H.  Duiu.d  et  E.   Pinat,  19U.)     Pp.  Tii.-|-232;   115  figures. 
Paper  covtis,  H  fr. ;  cardboard,  10  fr.  50a. 

The  subjects  dealt  with  by  Mr.  Mam-er  include  the  use  of 
telephones  and  electrical  and  mechanical  telegraphs  and  other 
systems,  as  used  for  intercommunication  pm-poses  on  a  small 
scale.  It  is  divided  into  three  parts.  Intercommunication 
systems  as  applied  to  industrial  piu'poses  generally  (such  as 
works,  factories  and  offices),  to  which  are  devoted  128  pages  ; 
then  mines  occupy  27  pages  and  railways  73  pages.  In  his 
preface  the  author  points  out  that  to  get  the  best  results  from 
manufacturing  processes,  and  from  the  production  of  raw 
materials  such  as  coal,  &c.,  thoroughly  practical  and  reliable 
means  of  intercommunication  are  essential.  For  railways 
speedy  and  easily  worked  transmission  of  signals  is  rec[uired  for 
the  quick  and  economical  handling  of  goods  and  passengers, 
and  for  their  safety  in  transit,  for  which  in  many  cases  special 
arrangements  are  necessary. 

The  fii'st  part  of  the  book  commences  with  a  description  of 
the  well-known  types  of  primary  batteries,  ordinary  electric 
bells  and  indicators  with  diagrams  of  their  connections  ;  and 
then  goes  on  to  describe  the  elementary  details  of  telephones 
and  small  switchboard  exchanges  and  their  installation.  Auto- 
matic telephone  systems,  which  the  author  evidently  considers 
are  the  coining  ones  in  the  future,  are  well  described  at  some 
length,  and  include  the  Strowger,  Betulander  and  Lorrimer. 

Mechanical  telegraphs,  hydi-aulic  telegraphs  and  many 
electric  systems  of  various  kinds,  such  as  voltmeters,  electro- 
magnetic, alternating  current  and  time-lag  systems  are  all  more 
or  less  described  and  illustrated.  An  electrical  one  has  been 
devised  by  the  author,  for  which  he  claims  many  advantages  ; 
it  can  be  used  with  or  without  the  addition  of  a  telephone  and 
only  necessitates  two  wires  between  stations  ;  it  can  also  be 
arranged  to  give  a  permanent  record  of  the  messages  trans- 
mitted. 

Part  II.  deals  with  mine  installations  and  is  divided  into 
two  lieadings,  mechanical  and  electrical  systems,  the  latter 
being,  in  the  author's  view,  by  far  the  best  for  all  purposes  ;  it 
must  be  remembered,  however,  that  they  require  very  careful 
installation  and  constant  skilled  supervision.  Descriptions  are 
given  of  all  sorts  of  systems  of  mine  telegraphs,  including  an 
automatic  telephone  system  ;  but  the  few  pages  devoted  to  the 
subject  only  allow  of  a  very  superficial  treatment. 

I'art  III.  deals  with  railways.  Descriptions  are  given  of  the 
telegraph  .systems  in  use  on  the  French  railways,  such  as  the 
Ma.\  and  Breguet,  with  diagrams  of  connections  ;  as  also  of 
duplex  and  quadruplex  working.  Various  apparatus  for  com- 
municating between  several  stations  by  means  of  one  wire  are 
described  at  some  length,  different  types  of  relays  being  used. 
As  regards  telephone  systems,  the  author  states  that  they  are 
fast  replacing  telegraph  .systems,  notwithstanding  their  disad- 


vantage in  not  being  able  to  record  the  messages  ;  mention  is 
also  made  of  superposed  telegraph  and  telephone  lines,  com- 
munication between  passengers,  &c. 

The  author  evidently  started  out  with  the  idea  of  making  his 
book  thoroughly  practical  and  a  sort  of  elementary  text-book, 
and  in  this  he  has  succeeded.  It  deals  principally  with  French 
practice,  and  so  would  be  found  of  use  by  anyone  interested  in 
the  subject  and  desirous  of  knowing  what  our  neighbours  are 
doing. 

Die  'Elektrischen    Metallfaden-gluhlampen.     By  C.   Heixkich 

AVeber.      P]).  vi.+453.      (Leipsie  :    Dr.  Max  Janecke.)     MIO. 

This  book  of  452  pages  contains  an  immense  amount  of 
information,  but  is  already  out  of  date.  We  find  no  account 
of  recent  progress.  Gade's  vacuum  pump,  the  preparation  of 
ductile  tungsten  by  Dayton's  swaging  machine,  the  half-watt 
lamp,  to  these  there  is  no  reference.  As  a  record  of  work 
previous  to  those  developments  it  should  be  valuable. 


SLOW  CATHODE  RAYS. 


The  discourse  on  "  E.xperiments  in  Slow  Cathode  Rays,""  which 
Sir  J.  J.  Thomson  deUvered  at  the  Royal  Institution  on  Friday 
evening,  March  2Gth,  was  an  account  of  the  continuation  of  his 
researches  on  the  "  Production  of  Very  Soft  Rontgen  Radiations  by 
the  Impact  of  Positive  and  Slow  Cathode  Rays,"  which  he  described 
at  the  Cambridge  meeting  of  the  Physical  Society  last  Jime.*  Having 
explained  that  visible  light,  electric  waves  and  Rontgen  rays  were 
now  regarded  as  members  of  the  same  family,  though  the  wave- 
length of  electric  waves  might  reach  aU  across  London,  whilst  the 
X  of  Rontgen  rays  was  of  the  length  of  the  radius  of  an  atom, 
he  pointed  out  that  there  was  no  gap  in  the  continuity  of  the 
radiations  on  the  red  side  of  the  spectrum.  Electric  waves  had  been 
produced  of  a  wavedength  of  a  few  millimetres,  and  that  length 
might  further  be  reduce  J  to  a  fraction  of  a  miUimetre,  which  was  the 
length  (J  mm.)  of  the  extreme  infra-red  hght  waves  of  Rubens.  There 
was  a  gap,  however,  of  about  seven  octaves  on  the  other  side  of  the 
spectrum  between  the  extreme  ultra-\iolet  light  (the  Lyman  rays 
of  the  Schumann  region)  and  the  longest  Rontgen  rays.  All  those 
rays  ionised  gases  (which  visible  light  did  not),  and  had  strong 
chemical  and  physiological  effects,  but  they  were,  unfortunately, 
stopped  by  very  thin  layers  of  air  already. 

In  the  more  recent  experiments  Sir  Joseph  had  made  use  of  a 
Coohdge  bulb  for  Rontgen  rays.  In  that  bidb  the  cathode  was  a 
spiral  of  timgsten,  which  was  mdependently  heated  by  the  current 
from  a  storage  battery  of  a  few  volts  ;  cathode  rays  were  then 
emitted  by  the  spiral,  and  their  velocity  was  increased  by  external 
force.  The  rays  struck  the  anti-citliole,  a  block  of  tungsten 
obliquely  cut  off,  which  then  emittel  Rontgen  rays.  The  vacuum 
in  the  Coolidge  bulb  was  so  high  that  the  bulb  did  not  show  any  green 
phosphorescence  ;  but  a  phosphorescent  screen  showed  the  green 
phosphorescence  e.en  when  lield  several  feet  away  from  the  bulb, 
the  intensity  of  the  glow  increasing  as  the  particles  were  .speeded  up 
by  increasing  the  potential  of  the  bulb.  The  bulbs  which  Sir  Joseph 
used  were  of  a  special  kind.  The  target  was  attached  to  a  long  glass 
rod  which  could  be  turned  like  a  tap  in  its  ground-in  joint,  so  that 
the  same  rays  would  strike  either  the  front  or  the  back  of  the  target, 
and  the  target  was  made  up  of  two  plates  of  metals — e.g..  aluminium 
and  copper — back  to  back.  From  the  target  the  rays  passed  either 
into  an  ionisation  vessel  chai-ged  with  sulphur  dioxide,  or  mto  a 
second  bulb  fitted  with  a  similar  target ;  this  second  bulb  was 
silvered  inside,  and  served  for  tlic  determination  of  the  total  number 
of  electrons  given  out  by  the  second  target.  Thus  two  motho;ls  of 
conductmg  measurements  were  available.  In  tlie  first,  ionisation 
metliod,  the  high  vacuum  in  the  bulb  had  to  be  shut  otf  by  a  window 
from  the  gas  pressure  of  the  SO,  in  the  ionisation  vessel.  That  had 
been  a  matter  of  extreme  difficulty.  Very  fine  celluloid  films, 
shining  in  interference  colour.^,  coidd  be  produced  by  dissolving 
celluloid  m  amyl  acetate  and  jiouring  the  solution  on  to  a  plate  ; 
but  those  iilms  had  cracked  when  drj'ing  until  Mr.  Everett  (the 
lecturer's  assistant)  had  poured  the  celluloiil  solution  on  mercury. 
Such  a  film  was  mounted  in  tlie  neck  between  the  ionisation  vessel 
and  the  bulb,  and  it  had  been  foimd  that  when  the  pressure  of  tlie 
H()„  exceeded  a  certain  small  value  ionisation  was  no  longer 
observed.  That  was  because  the  rays  were  already  absorbed  ui  the 
neck  before  reaching  the  metal  plates  in  the  ionisation  vessel.     The 
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ionisation  curve  fell  off  rapidly,  after  attaining  a  maximum,  a? 
the  pressure  increased.  When  determining  the  total  number  of 
nT.rtiole3  emitted  no  window  was  needed,  a  high  vacuum  being  kept 
in  the  two  vessels.  Li  the  neck  between  the  two  vessels  the  rays 
passed,  however,  through  a  gap,  across  which  a  P.D.  of  600  volts 
could  be  maintained,  and  then  fell  on  the  target.  The  curve  show- 
■  (i,p  connection  between  the  P.D.  and  the  number  of  negative 
narticles  produced  indicated  that  a  minimum  potential  of  15  volts 
ivas  required  to  give  rise  to  any  appreciable  radiation,  and  the 
experiments  confirmed  a  view  which  Sir  J.  J.  Thomson  had  expressed 
a  few  years  ago.  According  to  this  view,  the  emission  of  charac- 
teristic Rontgen  rays  by  an  atom  depended  upon  the  ionisation  of  the 
atom  ;  each  ionised  atom  gave  one  unit  of  radiation,  the  kind  of 
radiation  depending  upon  the  position  of  the  electrons  in  the  atom  ; 
and  the  radiation  was  apparently  due.  to  the  return  of  the  electrons 
to  the  atom. 

Having  exhibited  a  curve  of  the  total  energy  of  the  radiations 
wliich  .iscended  at  increasing  rate  as  the  pressure  was  increased.  Sir 
Joseph  stated  that,  with  the  aid  of  the  double-metal  targets  men- 
tioned, he  had  been  able  to  show  that  metals  gave  spectrum  lines  in 
this  newly-explored  range  of  soft  radiations.  The  target  m  the  first 
bulb  was,  say,  aluminium ;  in  the  second  bulb  the  rays  struck,  first, 
aluminium  again,  and  then,  after  turning  this  target,  copper.  The 
ratio  of  the  two  effects  (found  by  determinmg  the  total  number  of 
•  electrons)  was  38-21.  Thus  a  hump  appeared  in  the  curve,  indicating 
hat  a  characteristic  aluminium  radiation  was  being  approached. 
The  K  and  L  radiations  pre^nously  studied  were  of  the  hard  kind, 
nd  they  were  connected  with  the  inner,  more  deeply-seated  elec- 
ons  of  the  atom.  These  soft  radiations  came  from  the  outer 
Jectrons,  upon  which  the  chemical  properties  of  the  atom  seemed  to 
lepend. 


BECK'S  PROJECTOR  ARC  LAMP.* 

KY    W.    WEDDING. 

In  this  jirojector  lani)),  which  is  the  invention  of  H.  Beck,  of 
teiningen,  the  carbons  are  salted  and  are  of  smaller  diameter  than 
sual.  For  example,  for  a  150-ampere  lamp,  Ifi  ram.  salted  positive 
'carbons  are  used  instead  of  the  38  mm.  pure  or  unsalted  carbons 
pre\'iously  employed.  The  positive  salted  carbon  is  arranged  hori- 
zontally opposite  an  11  mm.  negative  carbon,  which  may  be  unsalted, 
and  is  inclmed  upwards  towards  the  positive.  The  feature  of  the 
lamp  consists  m  that  the  highly  heated  ends  of  the  two  carbons  are 
acted  upon  externally  by  a  flat  non-luminous  flame,  say  from 
a  spirit  lamp,  or  by  the  products  of  combustion  from  this  flame. 
A  cooling  effect  may  be  said  to  take  ])lace,  as  the  otherwise 
\\  hite  hot  ends  of  the  carbons  are  darker  in  this  arrangement.  Tlius 
the  electric  energy  supplied  is  jjractically  limited  to  the  inner 
part  of  the  positive  carbon  more  especially.  There  is,  con- 
sequently, a  considerably  greater  heating  of  the  crater,  which, 
with  a  carbon  of  only  16  mm.  diameter,  burns  in  very  deeply.  This 
crater  has  the  appearance  of  a  small  roimd  white  disc,  the  intrinsic 
brilliancy  of  which  is  considerably  higher  than  that  of  the  crater 
of  ordinary  arc  lamps.  The  potential  gradient  at  the  arc,  too,  is 
liigher — viz.,  75  to  80  volts  instead  of  60  volts,  as  in  ordinary  pro- 
jector lamps.  The  radiation  is  considerably  more  miiform  and  is 
steadier,  which  much  facilitates  photometry.  During  burning  of 
the  1:1111)1  both  carbons  are  rotated  by  an  electric  motor,  so  as  to 
iT-ii(li  T  uiiiiuiin  both  the  consumption  of  the  carbons  and  the  effect 
of  ( 111-  hc-.it  I-  I  gases  from  the  spirit  lamp  on  the  exterior  of  the  carbons. 
The  current  passes  to  and  from  the  carbons  through  terminals 
arranged  on  the  carbons  close  up  to  the  arc.  To  maintain  the  crater 
at  the  focus  of  the  parabolic  mirror  a  selenium  cell  is  em])loyed,  on  to 
which  the  radiation  from  the  crater  is  directed  by  means  of  a  reflector 
when  the  crater  does  not  stand  exactly  in  the  focus.  'I'he  resultant 
alteration  in  resistance  of  the  selenium  causes  the  positive  carbon 
to  be  adjusted  +1  mm.  by  means  of  an  clc(-troni;igM(-t.  Lahoratoiy 
measurements  of  the  intensity  of  the  light,  without  a  )iarabolic 
Mirror,  gave  a  candle-power  of  100,000  to  150,000  hefner  candles 
I  ft  ween  0°  and  50°  on  the  polar  curve,  as  compared  with  30,000  to 
">-J,000  hefner  candles  in  an  ordinary  lamp  using  the  same  current 
■'kl  ordinarv  unsalted  carbons  (+:Ui  mm.  and  —  l-l  mm.  coppered). 
J"  -(ome  exjicrinu-its  in  the  open  air,  with  a,  parabolic  reflector  of 
l.lOtimm.  diameter  for  a  dispersion  of  2°,  at  a  distance  of  2,073 
metres  on  a  clear  night,  the  illumination  for  the  axial  rays  was 
100  lux  f.nd  for  the  lateral  rays  10  lux,  against  just  under  20  lux  for 
the  axial  rays  and  about  10  lux  for  the  lateral  rays  when  ordinary 
earbons  were  used  in  the  same  projector.     At  a  distance  of  8,400 


*  Abstract  of  an  article  in  the  "  Elektrotechnischo  Zeitschrift,"  Jahr- 
gang  35,  p.  901. 


metres  the  Beck  projector  gave  3-8  lux  for  the  axial  rays  and  0-6  lux 
for  the  lateral  rays,  against  0-75  lux  and  0-25  lux  respectively  when 
ordinaiy  carbons  were  used.  It  is  estimated  that  this  lamp  enables 
the  diameter  of  the  parabolic  mirror  to  be  reduced  by  one-third,  and 
the  candle-power  to  be  five  times  as  great  for  the  same  current. 


PHYSICAL  SOCIETY. 


At  the  meeting  held  on  March  26.  1915,  at  University  College, 
Gower-street,  London,  W.C.,  Dr.  A.  Russell,  M.A.,  Vice-President, 
in  the  chair,  a  Paper  entitled 

"The  Change  of  Thermal  Conductivity  with  Fusion," 
by  Prof.  A.  W.  Porter  and  Jlr.  V.  SniEox,  was  real  by  the  former. 

The  change  in  question  was  determmed  for  mercury  and  for  sodium 
by  finding  the  temperatures  at  different  jjomts  of  a  cylinder  of  the 
metal  contained  in  a  glass  tube.  The  ends  of  the  cylinder  were 
maintamed  at  such  temperatures  that  the  metal  was  liquid  half-way 
down  its  length,  the  remaining  part  being  solid.  The  temperatures 
were  taken  by  means  of  thermoelectric  junctions  inserted  in  narrow 
tubular  depressions  which  had  been  formed  in  the  glass  tube  by 
forcmg  a  knitting  needle  down  into  the  locally  heated  glass.  The 
ratio  of  the  thermal  conductivity  for  soUd  and  liquid  was  estimated 
from  the  slope  of  tangents  drawn  to  the  temperature-curve  on  each 
side  of  the  meltmg  point.  The  values  of  these  ratios  are  of  the  same 
order  as  the  ratio  of  the  corresponding  values  of  the  electrical  con- 
ductivities. The  mean  value  for  mercury  is  3-91,  and  for  sodium 
1  -31.     A  summary  list  is  given  of  other  data  concerned  with  fusion. 

Prof.  0.  W.  RiCH.\BDSON  congratulated  the  authors  on  their  satisfac- 
tory treatment  of  an  important  problem.  The  change  of  thermal  con- 
ductivity with  fusion  had  not,  he  believed,  been  attacked  experimentally 
before.  In  listening  to  the  reading  of  the  Paper  one  felt  impressed  by 
the  small  amount  of  effort  and  the  simplicity  of  the  apparatus  with  which 
the  authors  had  been  able  to  solve  what 'was  generally  regarded  as  a  very 
difficult  problem.  This  research,  it  was  interesting  to  note,  was  one  of 
the  few  of  which  the  results  agreed  with  the  deductions  from  the  elemen- 
tary electronic  theory. 

Prof.  F.  G.  DoNNAN  referred  to  the  researches  carried  out  at  his  sue. 
gestion  by  Dr.  C.  M.  Stubbs  on  the  radiation  emitted  by  copper,  silver 
and  gold  at  high  temperatures.  These  experiments  showed  that  there 
was  a  marked  change  in  the  distribution  of  energy  throughout  the  visible 
spectrum  when  passing  from  solid  to  molten  metal,  and  pointed  to  some 
change  in  the  electronic  structure,  or  in  the  inter-electronic  forces, 
occurring  at  the  transition  from  solid  to  liquid.  The  complexity  of  the 
problem  had,  so  far,  prevented  any  mathematical  treatment,  biit  there 
appeared  no  doubt  that  results  such  as  these,  coupled  with  the  discon- 
tinuities in  thermal  and  electrical  conductivity,  would  be  of  value  in 
throwing  light  on  the  inner  mechanism  of  the  phenomenon  of  melting. 
Photometric  measurements  of  the  light  radiated  by  polished  plates  of 
metals  at  high  temperatures  presented  considerable  difficulties  owing  to 
the  tendency  of  the  "  flowed  "  surfaces  to  crystaUise,  but  in  spite  of  these 
difficulties  Dr.  Stubbs  had  clearly  demonstrated  the  existence  of  an 
abrupt  change  in  the  radiation-spectrum  on  passing  from  solid  to  Uquid 
in  the  case  of  certain  metals. 

Prof.  Porter,  in  reply,  said  that  while  isolated  measurements  of 
thermal  conductivity  of  some  substances  above  and  below  the  meltin"- 
point  had  been  made  by  previous  workers,  in  no  case  that  he  was  aware 
of  had  sufficient  data  been  obtained  from  which  to  deduce  the  sudden 
change  which  takes  place  on  fusion.  He  was  cognisant  of  the  work  of 
Dr.  Stubbs,  but  had  always  thought  the  nature  of  the  surface  was  of  such 
importance  in  radiation  experiments  as  to  make  it  difficult,  on  account 
of  crystalhsation  and  contamination  of  the  surface  at  high  temperatures, 
to  obtain  conclusive  results.  He  had  forgotten  at  the  moment  the  decree 
of  consistency  obtained  by  Dr.  Stiil.lis.  Iml  if  the  results  were  more  or 
le.ss  in  agreement  they  would  und.m lit  illy  [loint  to  a  change  at  the  fusion 
I)oint  in  the  radiation  emitted  by  the  siihstMiiccs. 

A  Paper  entitled 

"An  Instrument  for  ths  Optical  Delineation  and  Projection  of 
Physical  Curves  such  as  Hystsresis,  Resonancs  and  Characteristic 
Curves," 

was  read  by  Dr.  ,1.  A.  FLEMtNG. 

This  instrument  is  designed  for  projecting  on  to  a  screen  or  photo- 
graphing on  a  plato  such  curves  as  magnetic  hysteresis,  resonance, 
or  characteristic  curves  which  can  be  jjcrformed  slowly,  or  are  non- 
periodic  or  non-repetitive.  It  consists  of  a  base  board  on  which  is 
fixed  a  thin  wooden  ring  womid  over  with  one  layer  in  close  turns  of 
insulated  Eureka  wire.  The  insulation  on  the  top  surface  is  removed 
so  as  to  expose  the  wire.  At  the  centre  of  the  ring  there  is  a  pivot 
which  carries  a  radial  arm  tho  end  of  which  rubs  on  the  bare  Eureka 
wire.  The  ends  of  the  Eureka  wire  are  connected  to  a  battery  of  n 
c(dls  and  the  middle  point  of  the  wire  Is  connected  to  a  terminal,  and 
also  the  centre  of  the  radial  arm  to  another  terminal.  The  arrange- 
ment forms  a  circular  potentiometer  so  that  any  required  fraction  of 
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the  battery  voltage  can  be  produced  in  either  direction  betweenthe 
last-mentioned  two  terminals.  On  the  same  base  there  is  a  rectan- 
gidar  mirror  slung  on  a  longitudinal  axis,  which  mirror  is  tQted  by  a 
thread  wound  roimd  the  shaft  of  the  radial  arm  of  the  potentio- 
mefer.  Hence,  if  a  ray  of  light  from  a  mirror  magnetometer  or 
galvanometer  is  reflected  to  the  tilting  mirror  and  thence  on  to 
another  fixed  mirror  with  its  axis  at  right  angles  to  that  of  the  other 
and  thence  to  a  screen,  the  spot  of  light  will  have  two  motions,  one 
a  horizontal,  one  proportional  to  the  displacement  of  the  radial  arm, 
and,  therefore,  to  the  P.D.  of  the  two  teriuinaLs,  and  another  vertical 
motion  proportional  to  the  deflection  of  the  galvanometer  or  magneto- 
meter. If,  then,  we  place  behind  the  magnetometer  a  long  coil  ha^-ing 
a  long  iron  wire  within  it  and  send  a  current  through  this  coil  which 
is  supi^hed  from  the  potentiometer  traveUing  terminals,  the  spot  of 
light  will  be  actuated  by  two  motions,  one  a  horizontal  one  propor- 
tional to  the  magnetising  force,  and  the  other  a  vertical  one  propor- 
tional to  the  central  flux  density  in  the  iron.  It  will,  therefore, 
describe  a  hysteresis  curve  w'hen  the  radial  arm  is  moved  to  and  fro 
cycUcally  through  a  certain  arc  or  angle.  In  the  same  mamier  the 
instrument  can  be  used  to  delineate  characteristic  curves  of  wireless 
detectors  or  rectifiers  or  other  devices.  By  using  a  rotating  con- 
denser of  variable  capacity  in  place  of  the  circular  potentiometer, 
the  instrument  can  be  used  for  delineating  resonance  curves  of  wire- 
less telegraph  plants. 

Prof.  S.  P.  Thompson  complimented  the  author  on  the  simphcity  and 
effectiveness  of  his  apparatus,  in  which,  as  was  characteristic  of  Prof. 
Fleming's  devices,  were  embodied  the  results  of  much  careful  thought 
and  painstaking  experiment.  He  himself  had  often  felt  the  desirabiUty 
of  having  an  arrangement  by  which  one  could  vary  the  magnitude  of  an 
electric  current  in  such  a  way  that  it  should  be  directly  proportional  to 
some  movement  in  a  straight  line.  He  had  thought  out  various  poten- 
tiometers in  this  connection,  but  the  difficulty  with  potentiometers  was 
the  small  current  obtainable  from  them  which  was  a  disadvantage  in 
magnetic  work.  Prof.  Fleming  had  surmounted  the  difficulty  of  straight 
line  proportionaUt}-  bj'  working  round  an  axle  instead. 

ilr.  W.  DuDDELL  joined  in  congratulating  the  author  on  the  wide 
utihty  of  his  instrument.  He  recaUed  that  when  deUvering  liis  first 
lecture  on  the  oscillograph  he  had  been  confronted  with  the  problem  of 
projecting  the  motion  of  a  spot  of  Ught  in  two  co-ordinates  on  a  screen 
and  had  used  a  very  similar  arrangement  to  Prof.  Flemmg's.  He  also 
had  a  circular  rheostat,  but  instead  of  a  string  connection  to  tae  mirror 
he  had  used  a  cam.     This  apparatus  had  worked  very  satisfactorily. 

Prof.  E.  WiLSOx  said  that  the  apparatus  was  undoubtedly  admirable 
for  demonstration  purposes,  and  one  naturally  wondered  what  degree  of 
precision  would  be  possible  with  it  if  applied  to  research.  It  appeared 
from  the  step  and  stair  motion  of  the  spot  on  the  screen  that  the  speed 
would  be  limited  on  account  of  the  damping  of  the  magnetometer  or 
galvanometer  employed. 

Prof.  S.  W.  J.  Smith  described  a  method  which  he  had  found  to  be 
simple  and  effective  for  tracing  hysteresis  loops.  An  ingenious  rheostat 
had  been  devised  b5'  Prof.  Morris  m  which  by  the  rotation  of  a  handle  two 
contacts  arc  made  to  slide  in  opposite  directions  along  a  resistance  which 
is  connected  directly  across  the  battery.  The  voltage  at  the  contacts 
varies  continuously  between  +  the  whole  P.D.  of  the  [battery,  being  zero 
when  they  are  at  the  middle.  This  rheostat  is  mounted  vertically,  and  a 
white  card  of  suitable  size  is  attached  to  one  of  the  moving  contacts  from 
which  the  magnetising  current  is  taken.  Then  if  the  magnetometer  spot 
is  focus.sed  on  the  card  and  its  position  marked  as  the  current  is  varied 
the  hysteresis  loop  is  easily  traced  out.  The  Morris  resistance  satisfies 
some  at  least  of  the  requirements  mentioned  by  Prof.  Thompson,  though 
for  the  method  he  had  described  simpler  rheostats  of  similar  type  could 
also  be  used. 

Prof.  MoRKis  agreed  that  the  question  of  getting  a  current  which  is 
proportional  to  some  Uncar  motion  was  a  difficult  one.  Before  arriving 
at  the  design  of  the  rheostat  mentioned  by  Dr.  Smith  he  had  tried  various 
other  types,  including  a  circular  one  similar  to  Dr.  Fleming's.  The  main 
point  about  his  rheostat  was  the  magnitude  of  the  currents  which  could 
be  taken  from  it.     It  would  stand  20  amperes  for  a  short  time. 

Mr.  A.  F.  H.ALLIMOND  pointed  out  that  in  taking  the  characteristic 
curve  of  a  contact  if  the  resistance  of  the  potentiometer  is  comparable 
with  that  of  the  contact  the  linear  relation  between  the  motion  of  the 
ahdea  and  the  P.D.  the  contact  is  destroyed.  In  his  instrument,  to  which 
Prof.  Fleming  had  referred,  and  which  he  hoped  to  describe  more  fully 
at  a  future  occasion,  it  was  possible  to  make  the  connections  so  that  the 
linear  relation  always  held. 

Prof.  Fi.EMiNO,  in  reply,  thanked  the  various  speakers  for  their  remarks, 
and  said  that  he  lio[>e<l  to  improve  considerably  on  the  apparatus,  espe- 
cially as  regards  the  optical  arrangements.  When  this  had  been  done  he 
thought  it  would  be  extremely  accurate  and  quite  suitable  for  research 
work. 

A  Paper,'entitlcd 

^"The  Stability  of  Some  Liquid  Films, "^    j 

by  Dr.  V.  Puii.LU'S  ,uid  .Mr.  .1.  I'osK  I.nnks,  was  read  by  the  former.' 
The  authors  give  a  simple  method  of  calculating  the  oquilibriinn 
form  of  A  thin  film  which  is  a  suifiico  of  revolution.  Tlioy  then  eori- 
"idpr  the  stability  for  certain  kinds  of  displacenuwit  of  three  (lasses 
of  Hneh  films,  viz.,  the  sphere,  the  cyliii<lcr  and  the  catenoid.     'I'he 


mathematics  used  is   quite  elementary   throughout   and  the  treat- 
ment is  rigorous. 

Prof.  J.  W.  Nk^holson  thought  the  Paper  was  of  considerable  interest 
not  only  to  teachers,  as  suggested  by  the  author,  but  to  physicists  in 
general.  He  admired  the  geometrical  construction  given  and  the  simple 
way  in  which  the  stabiUty  or  otherwise  of  a  particular  form  was  deter- 
mined. 

A  Demonstration  of  j 

"The  Green-nash>f  the  Setting  of  an  Artiflcial  Sun," 

was  given  before  and  after  the  meeting'  bv  Prof.  A.  \V.  Porter  and 
air.  E.  Taibot  P.\kis. 

A  large  disc  of  card  mounted  so  that  it  can  be  slowly  rotated  has 
a  hole,  1  in.  m  diameter,  cut  in  it  about  2  m.  from  the  periphery. 
This  is  covered  with  red  gelatme  films  and  is  illuminated  from  behuid 
so  as  to  form  an  artificial  sim.  The  front  of  the  disc  is  covered  with 
white  Bristol  board  and  is  moderately  illuniinatei  by  a  lamp  in  front. 
This  sun  is  \'iewed  through  a  rectangidar  aperture  (4  in.  wide)  m  a 
blackened  board,  the  lower  edge  of  the  aperture  serving  as  the  horizon. 
WTien  the  disc  is  rotated  the  artificial  smi  sets  and  green  after-images 
are  obtained  of  characters  varying  according  to  the  amomit  that  the 
eye  has  been  exposed  to  the  bright  sun.  If  the  sim  is  not  viewed  until 
immediately  before  the  complete  setting  the  after-image  represents 
simply  the  disappearing  segment  to  which  it  is  due.  The  authors 
claim  that  this  phenomenon  is  what  is  often  described  as  the  green- 
flash  at  simset,  though  they  are  ready  to  admit  that  other  (but 
probably  rarer)  phenomena  also  go  under  the  same  name. 


IMPROVEMENTS  IN  THREE-PHASE  LOCOMOTIVES  ON 
THE  ITALIAN  STATE  RAILWAYS.* 

BY  MAURICE  d'aSTE. 

Forty  three-phase  electric  locomotives  of  2,000  h.p.  with  five  axles 
have  now  been  in  use  for  the  last  four  years  on  the  ItaUan  State  Rail- 
ways m  the  neighbourhood  of  Genoa,  and  on-  the  section  from 
Modane  to  Bardoneche.  Another  75  locomotives  of  the  same  typo 
have  now  been  ordered,  which  embody  certain  improvements  ;  a  full 
descrii^tion  of  them  has  been  given  m  an  article  bylDI.  Vierole  and 
Caminati,  from  which  the  present  mforniation  is  taken.  The  im- 
provements in  question  consist  of  an  increase  in  the  capacity  of  tho 
liquid  startmg  resistance,  of  an  alteration  of  the  system  at  startmg 
from  a  regulation  giving  a  constant  current  to  one  givmg  a  constant 
output  of  power,  of  an  improved  system  of  ventilating  the  motors, 
iind  of  a  decrease  m  the  weight  of  tho  mechanical  system  of  coupluig 
rods  and  levers  by  which  the  pow-er  of  the  motors  is  transmitted  to 
the  driving  wheels. 

As  for  the  new  liquid  startmg  resistances,  the  total  amount  of 
fluid  contamed  m  one  of  these  is  700  kg.,  which  is  an  mcrease  of 
40  per  cent,  as  compared  with  the  type  originally  used  ;  further, 
the  fluid  is  kept  in  circulation  by  a  pump,  which  directs  a  flow  of 
relatively  cokl  water  on  the  electrodes.  The  motor  driving  the  pump 
is  wound  on  the  star  system ;  the  three  connections  forming  the 
centre  of  the  star  are  short-'urcuited  by  a  contact  which  is  closed 
mechanically  as  long  as  tlie  starting  resistance  is  in  circuit,  and 
which  opens  as  soon  as  tho  liquid  resistance  is  short-circuited.  In 
consequence  of  these  arrangements,  tho  evaporation  of  the  elec- 
trolyte is  reduced  within  negUgible  limits. 

In  the  first  locomotives,  tho  regulation  at  starting  was  such  as  to 
mamtaui  automatically  a  constant  current  m  the  motors,  the  value 
of  the  current  bemg  determined  by  the  position  of  tho  controlling 
lever.  In  the  new  machines,  each  position  of  tho  lever  corresponds 
to  a  fixed  output  of  power,  and  consequently  to  a  deliiiito  accelera- 
tion, which  is  maintained  constant  tlu'oughout  the  period  of  starting. 
The  voltage  varies  from  2,700  to  :i,l()0,  with  a  fre(pieucy  of  15,  ami 
from  3,100  to  3,500.  with  a  frequency  of  15-7.  This  is  a  variation  of 
13  per  cent.  ;  tho  turning  couple  for  the  same  current  might  vary  by 
about  20  per  cent.  But  this  reduction  of  the  turnuig  couple  is  not 
of  importance,  as  it  is  witlun  the  control  of  the  driver  to  correct  it. 
Nevertheless,  in  order  to  decrease  the  amount  of  work  falling  on  tho 
driver,  a  relay,  wdiich  depends  on  tho  watts  passing  through  it,  hiH 
been  substituted  for  one  depending  on  the  current  in  tho  automiKio 
regulator.  This  new  piece  of  regulalii\g  ai)i)aratus  includes  a 
small  monophase  motor,  wdiich  constitutes  tho  wattmeter  It'* 
stator  has  a  windmg  of  thick  wire,  wdiich  carries  current  in  tK'  phase 
connected  to  earth  (this  winding  consists  of  two  turns  ivdiich  tho 
speed-controller  jiuts  hi  series  wlicn  tho  traction  motoi-s  are  hi  cas- 
cade, and  in  parallel  whm  the  motors  themselves  are  in  parallol)  l 
*  Abstract  of  an  article  m  "  La  LumiCic  Elcctrique." 
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its  rotor  has  a  grinding  of  fine  wire,  antl  is  feci  t}irough  an  auxiliary 
transformer  from  the  two  overhead  jihases  of  distribution. 

Tlie  ventilation  of  the  motors  has  been  improved  by  passing  the 
air  through  two  separate  channels  in  the  motor.  The  mechanism 
bv  which  the  power  is  transmitted  to  the  wheels  has  been  greatly 
reduced  in  wciishl.  This  amountsto  about  7(10  kg.  for  each  motoi-. 
and  practically  neutralises  the  additions  vvliich  have  been  made  to 
the  weights  of  other  parts,  such  as  are  due  to  the  increased  capacity 
of  the  starting  resistance  and  the  use  of  resistances  for  heating  pur- 
poses, which  have  been  found  to  be  nocessaiy  on  the  lines  working  in 
the  district  of  .Mont  ( 'cnis. 

Forty  locomotives  of  the  improved  type,  working  on  the  line> 
Biisalla  -  Sampierdarena  -Campasso  -  Busoleio  -  Bardoneche,  antl 
Savona-Ceva,  have  been  tested  under  working  conditions.  If  it 
had  been  required  to  determine  the  heating  of  a  2,000  H.p.  motor  at 
3,(XK)  volts  imder  working  conditions,  tliis  would  have  required  ex- 
pensive and  complicated  apparatus.  It  was,  therefore,  determined 
to  have  recourse  to  a  simpler,  and  less  exact  method.  The  heating 
in  the  iron  and  in  the  copper  were  determined  separately  by  tests 
which  lasted  in  each  case  for  an  hour.  In  the  first  test,  the  motor 
was  driven  without  load  at  the  normal  voltage,  and  absorbed  a 
current  corresponding  to  the  excitation  and  the  friction  losses.  In 
the  second  test,  the  rotor  was  kept  at  rest,  and  the  stator  carried  a 
current  which  was  calculated  from  the  known  full-load  oirrent,  the 
voltage  being  regulated  in  such  a  \v:iy  lluil  tin-  dr-iiv  I  current  was 
obtained.  The  sum  of  the  two  li(:uinL;  clii  i  t>.  ilm,  ,i -.  ,  riaine:!,  was 
necessarily  higher  than  the  heating  wliirh  uniil.l  lie  nl.iaincd  after  a 
run  at  full-load  for  an  hour,  but  it  will  at  any  rate  give  us  a  superior 
limit  for  the  heating  effect.  These  tests  led  to  a  figure  of  .55"C.,  a^ 
being  the  total  rise  in  temperature,  this  being  the  sum  of  ."il  dcg.  and 
4  dcg.,  which  were  found  in  the  two  tests. 

Some  tests  have  also  been  made  on  the  section  of  the  line  from 
Pontedccimo  to  Busalla,  on  which  the  mean  gradient  is  2-(i.")  per  cent. 
;;!id  the  maximum  gradient  3-.5  per  cent.  The  test  was  on  two  loco- 
motives cou])led  in  series,  each  weighing  60  tons,  and  hauling  18 
carriages,  each  loadcrl  with  18  tons — i.e..  500  tons  in  all.  There  were 
It)  such  trains,  reaching  a  speed  of  45  km.  an  hour  between  Ponte- 
dci  imo  and  Busalla,  and  a  like  number  wdiicli  reached  a  speed  of 
i'2-5  km.  an  hour  in  the  opposite  direction.  The  actual  temperature 
nf  the  apparatus  has  never  exceeded  92°C.,  which  corresponds  to  a 
lisc  in  temperature  of  (i5^C.,  although  the  artificial  system  of  \'enti- 
l;',tion  was  suspended  in  two  cases.  The  mean  consinnption  of 
energy  with  regenerative  control  was  about  ()7-04  kw.-hours  )icr 
ton-kilometre,  and  without  regenerative  control  it  was  811!).  Thus,  it 
may  be  said  that  the  actual  absorption  of  energy  in  a  daily  run  of 
:!20  km.  with  a  train  load  of  .500  tons  was  13,000  kw.  hours.  But  by 
iitrenerative  control  1 3-55  kw.-hours  per  ton-kilometre  were  rc- 
luniod  to  the  network,  and  this  makes  a  total  of  2,17(»  kw.-hours. 
'I'lic  total  work  done  by  the  nnitin.;  ann.nDls  (liciv  foic  to  the  sum 
ni  13,000  and  2,170,  partly  alisoi  I..  I  :  n.l  ,1, nli  ivturr,!  to  the  nct- 
wiirk.  This  amounts  to  15,17(/  ku.  Imuis.  oi-  i.i  :is  kw.-hours  per 
l]<)r>;e-power  installed.  This  corresponds  to  a  daily  service  of  5} 
hours — i.e.,  1,700  hours  per  year  of  3.30  days — which  is  very  heavy  ; 
on  an  ordmary  suburban  line  the  working  extends  to  1,000  or  1,200 
hours  per  year  of  360  days. 

Some  tests  on  the  acceleration  at  starting  have  given  (he  following 
H'sults  at  .speeds  up  to  22-5  km.  an  hour  on  a  .straight  line  with  :■, 
frrr.dicnt  of  3  j)er  cent,  with  a  train  consisting  of  22  coachc^s,  weighii!g 
in  all  4(>2  tons.  The  total  duration  of  the  test  was  48  minutes,  and 
the  mean  acceleration  was  0-002  metre  per  second,  and  the  nu'an 
tractive  effort  was  16  tons.  The  mean  evaporation  of  water  in  the 
liquid  rheo.stat  was  2-3  kg.  each  time  the  train  was  started.  Other 
lists  where  the  train  was  started  from  rest  and  reached  a  speed  of 
I'l  km.  an  hoiu'  on  a  gradient  of  3-55  per  cent,  gave  results  as  fol- 
lows :  The  line  |)a'jscd  round  curves  having  a  radius  of  400  metres, 
and  there  were  two  locomotives  hi'.uling  21  coaches  with  a  total  load 
of  50((  tons.  The  nu'an  duration  of  the  test  was  170  minutes,  the 
mean  tractive  effort  per  locomotive  was  II  tons,  and  the  nu'an 
aicelcra'ion  wa-;  0-0012  metre  per  second  per  second. 


CORRESPONDENCE. 

TEANS-CONTINENTAL  TELEPHONY. 

TO    THE    EDITOR    OP    TftE    ELEfTErCIAN. 

.Sir  :  At  llu-  cluse  of  the  niticle  on  the  '"  Iniuigiiration  o[ 
Traiis-Coiitinentul  Telephony,"'  in  your  columns  of  I'Vbruavy 
26th,  you  .state  '"  Amon^  the.  improvements  to  which  the 
sticcess  of  the  trans-coiitineiital  telephone  service  must  b(! 
attributed,  not  tlie  least  important  is  the  use  of  the  so-called 
■  loading  coils,'  the  invention  of  Dr.  M.  I.  Pupin." 

In  this  statement  you  are  perfectly  correct.  But  the  trans- 
continental telephone  service  would  have  remained  to-day 
where  it  was  for  10  years  after  the  purchase  by  the  Bell  tele- 
phone interests  of  the  rights  to  the  Pupin  loading  coil — an 
impossibility^ — were  it  not  for  the  use  by  the  American  Telegraph 
and  Telephone  Co.  of  the  De  Forest  Audion  Amplifier  as  a 
telephone  relay. 

At  their  Demonstration  Theatre,  Liberal  Arts  Palace, 
Panama-Pacific  Exposition,  some  150  telephone  receivers  are 
connected,  in  any  one  of  which  the  voice  of  the  speaker  in  New 
York  is  heard  actually  louder  than  in  ordinary  city  telephone 
.service.  The  diffused  music  of  a.  gramophone  played  in  New 
York  can  be  heard  throughout  the  small  theatre  in  San  Fran- 
cisco. 

While  withholding  no  iota  of  credit  due  to  the  masterful 
engineering  skill  involved  in  the  design  and  construction  of 
this  epoch-making  line,  the  fact  still  remains  that  it  would  all 
be  lost  labour  were  it  not  for  the  Audion  amplifier.  Telephone 
engineers  for  a  generation  had  sought  in  vain  to  solve  the  re- 
peater problem.  It  would  hardly  be  exaggeration  to  state  that 
hundreds  of  forms  of  repeaters  had  been  suggested,  tried  and 
found  wanting  by  the  telephone  companies.  The  majority  of 
these  attempts  dealt  with  the  old  telephone  receiver — carbon 
microphone  combination,  in  an  endless  variety  of  forms. 

These  methods  were  always  mechanical,  and  always,  in  the 
last  analy.sis,  failed.  If  sufficiently  .sensitive,  such  repeateis 
)-e((iiired  continual  adjustments  by  experts.  Temperature 
changes  upset  the  delicate  balance  of  parts.  Moreover,  these 
devices  ''  packed  "  or  "  fried,"  or  were  horribly  microphonic, 
if  amplifying  sufficiently.  As  a  matter  of  course,  such  a  tele- 
phone repeater  failed  to  perform  the  inconceivably  difficult 
and  delicate  task  asked  of  it,  where  current  (-hanges  repre- 
senting a  fraction  of  a  microwatt  of  electrical  energy  were 
re([uired  to  pusli  and  heave  jiieces  of  iron  and  lumps  of  carbon. 
Dr.  de  Forest  cluise  ratlier  to  deal  with  '"  ions,"  gas  atoms  or 
sub  atoms— matter  in  its  most  tenuous  form— what  Sir  William 
C'rookcs  well  .styled  the  '"  ftnirth  state  of  matter." 

It  is  only  fair,  then,  to  jjoint  to  the  Audion  ani])liliei-  as  a. 
device  in  a  class  distinctly  alone  ;  e])o(h-niaking  in  telephony 
as  it  is  in  wireless. — I  am,  &c., 

New  York,  .March  30.  F.  M.  WlU,lAM,SON,  Presidetit. 

De  Forest  Radio  Telephone  &  Telegraph  Co. 
I  We  have  taken  (he  liberty  of  .soniewiiat  abbreviating  the 
letter  of  oui'  correspondent. — Ed.  E.] 
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Electrolytic  Production  oi  Oxygen.- Several  factories  in 
St.  Louis  (I'. S. A.)  are  now  engaged  in  the  electrolytic  ])rii- 
duction  of   the   commercial  oxygen  gas.      Aceording   to  the 

Kngineer,"  the  electrolyte  used  is  a  10  or  1.5  per  cent, 
solution  of  either  caustic  soda  or  caustic  potash.  As  direct 
current  traverses  the  electrolyte  the  oxygen  given  off  at  one 
electrode  is  cf)llected  and  compressed,  while  the  hydrogen 
given  off  at  the  other  electrode  is  allowed  to  escape.  In  <ine 
well-equip])ed  oxygen  factory  in  St.  Louis  it  is  claimed  that  the 
oxygen  comijany  can  produce  about  3  cubic  ft.  of  oxygen  gas 
for  eiich  kilowatt-hour  used. 


POLYPHASE   COMMUTATOR  MACHINES  AND 
APPLICATION. 

TO   THE    EDITOR   Ol-'  THE   ELECTRICIAN. 

Silt  :  In  leply  to  Mr.  Shuttleworth's  lc(;ter  appearing  in  the 
last  issue  of  TiiE  Electiucia.v,  will  you  please  allow  me  to  .say 
that  the  theory  given  in  my  verbal  statements  was  ]>recisely 
the  same  as  that  printed  in  the  "  Journal,"  and,  in  an  extended 
form,  in  my  letter  published  by  you  on  March  2(jth.  I  admit 
that  there  was  one  (but  only  one)  incorrect  sentence  in  the  first 
proof  of  my  remarks  for  the  "  Joiunal,"  and  that  was  (1  give 
it  liteially)  :  ""  If  the  biushes are  connected  to  points  such  as  C 
beyond  the  star  point  the  Dujtor  will  run  at  speeds  above  syn- 
chronism." This  statement  was  incidental  and  was  not  de- 
duced from  the  theory.  When  I  had  developed  the  theory  to 
its  ultimate  conclusions  the  .statement  was  negatived,  and  the 
s(;ntence  was  accordingly  deleted,  but  the  theory  was  in  n*  wise 
interfered  with. 

It  is  unfortunate  that  Mr.  Slmttleworth  did  not  see  the  cor- 
rected proof  of  my  remarks,  bu(  I  can  hardly  bo  held  rcspon- 
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sible  for  that.  The  argument  has  never  been  altered  from  the 
oriorinal  form  in  which  I  stated  it  and  the  essence  of  it  is  quoted 
in  my  letter  of  March  26th,  \'iz.,  '"  In  order  to  produce  a  rota- 
tion in  the  same  direction  as  the  rotating  field  it  is  necessary 
that  the  auto-transformer  apply  a  greater  E.M.F.  to  the  com- 
pensating Avindings  than  to  the  armature  windings."  It  is  this 
conclusion  that  Mr.  Shuttleworth  left  unnoticed  and  directed 
his  reply  to  a  statement  wliich  was  not  deduced  from  the  theory, 
and  for  this  reason  I  suggested  that  the  point  of  my  remarks 
had  been  missed. — I  am.  &c., 
Birmingham.  April  12.  T.  1'.  W.u.l. 

THE  ■'  ELECTRICAL  ENGINEERS  DIARY.' 

TO  THE   EDITOR  OF  THE   ELEC'TKRI.\X. 

Sir  :  As  most  of  your  readers  will  have  understood  the 
moral  in  the  opening  part  of  my  review  of  the  above  work,  it  is 
unnccessarv  to  labour  the  j)oint  for  the  benefit  of  your  corres- 
pondent. Owing  to  the  relatively  small  importance  of  the 
book,  1  gave  only  two  examples  of  matter  for  which  the  copy- 
right is  claimed.  Had  I  been  so  minded.  I  could  have  given 
two  score  illustrations.  I  am  still  of  the  opinion  that  the 
matter  referred  to  is  pseudo-copyright,  in  so  far  as  it  has  been 
'•  borrowed  ""  from  other  sources.— I  am,  &c.   The  Reviewer. 


Electric  Water  Heating. — We  have  received  a  letter 
from  the  "  Journal  of  Gas  Lighting  "  calling  our  attention  to 
their  reply  to  Mr.  Geo.  AVilkinson's  letter,  which  latter'  appeared 
in  our  last  issue.  As  this  reply  does  not  complete  the  corre- 
spondence, we  think  it  best  to  refer  any  interested  readers  to 
the  issues  of  our  contemporary  dated  the  6th  and  13th  inst. 


ON  THE  FORM  OF  COIL  TO  GIVE  MAXIMUM  SELF- 
INDUCTANCE  FOR  A  GIVEN  LENGTH  AND  THICK- 
NESS OF  WIRE. 

KY   K.   E.   SHAWCROSS   AND   R.   I.    WELLS. 

Maxwell*  states  that  if  the  section  of  the  coil  is  squnvc  the 
maximum  .self-inductance  is  obtained  when  the  mean  (li.nni'f(>v 
of  the  coil  is  .'j-7  times  the  side  of  the  square  section. 

This  result  is  based  on  the  approximate  formula 

where  )i  is  the  number  of  turns  of  wire,-f/  is  the  mean  radius  of 
the  coil,  and  R  is  the  geometrical  mean  distance  of  tiu;  trans- 
verse section  of  the  coil  from  itself. 

The  above  statement  gives  no  indication  of  the  elTect  on  the 
.self-inductance  of  a  departure  from  the  maximum  conditions. 
nor  does  it  show  the  effect  of  a  variation  of  the  sha])e  of  the 
.section.  We  therefore  thought  it  would  be  of  interest  to  inves- 
tigate the  above  points  and  at  the  same  time  to  find  the  result 
of  omitting  the  corrections  of  higher  orders  in  the  above  for- 
mula. 

If  the  coil  have  a  mean  radius  a  and  a  rectangular  .section  of 
width  /;  and  depth  e,  the  self-inductance  may  be  expressed  in 


the  forn 
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and  as  2:Tin  —I  the  length  of  wire. 

if  *»,  be  the  number  of  turns  per  cnl. 
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which  can  be  wi  itteii  in  the  form 
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In  this  form  it  is  evident  that  for  any  length  and  diameter  of 
wire  the  self-inductance  will  depend  on  the  relative  proportions 
of  the  coils.  It  is,  therefore,  onlv  necessary  to  work  out  the 
case  for  one  length  and  diameter  of  wire  and  plot  the  result  in 
terms  of  2a  jb  for  each  section,  then  any  other  length  or  diameter 
will  involve  a  change  of  scale  but  not  of  shape. 

In  the  diagram  such  a  set  of  curves  has  been  obtained  for  a 
wire  of  1  mm.  diameter  and  1.570-S  (.SOO.t)  meters  Ion?  coiled 
up  in  different  forms.  The  full  lines  represent  the  self-induct- 
ance obtained  by  Rosa's  correction  method,*  the  dotted  lines 
are  by  Maxwell's  approximate  formula  quoted  above. 

The  curves  show  clearly  the  disadvantage  of  making  the 
diameter  too  small.  The  maximum  point  indicated  by  Max- 
well was  not  cjuite  correct  but  erred  on  the  right  side.  With 
regard  to  the  section  of  the  coil,  the  square  is  the  most  econo-' 
mical,  and  the  greater  the  proportion  of  6  to  c  the  worse  the 
result.  Single  layer  coils,  though  having  many  other  advant- 
ages, are,  from  the  point  of  view  of  economy,  the  worst.  The 
curve  for  this  case  is  similar  in  shape  to  those  shown  and  has  a 
ma.ximum  at  2a/&=2-5,  but  it  is  not  given  as  it  woidd  only  apply 
to  the  particidar  length  and  diameter  chosen. 


5:  09 


Ratio  2  alb. 

SF.i,F-lN-nccTANCK  or  A  Corr.  OF  Wire  in  terms  of  thf.  rvtio  of  its 

lllAMETERTO  I.F.XCTH. 

In  designing  ;i  coil  for  any  given  purpose  it  will  greatly 
facilitate  obtaining  the  desired  result,  having  chosen  suitable 
liro])ovlions  of  the  coil,  that  is.  the  ratios  2(7/6  and  bjr.  if  the 
followinif  proportionalities  are  made  use  of  : — 


resistance 

thus 


R  oc  /»,2, 
L  oc  «■''«,■', 
Lart-R. 


ELECTRIC  HEATING  AND  COOKING  APPARATUS.' 

nv  s.  M.  nii.T.s.  ,'i 

Tlie  author  Ih'st  de.ils  with  tlie  subject  more  or  lr-:s  liistorieally, 
referring  to  tlie  various  (yiJOs  of  elcctrio  heating  iippanvtu-f,  and 
states  oprtnin  features  of  design  that  are  desirable  in  radiators.  As 
a  {.'cneral  rule,  2  watts  per  cubic  foot  of  air  space  in  the  room  should 
lie  allowed.  Gas  and  electric  heating  are  about  equal  when  price  of 
)i:\.s  is  2s.  .'W.  and  electricity  is  at  \fX.  per  unit. 

Passing  to  the  question  of  electric  cooking  apparatus,  the  author 
expres-sci  preference  for  an  enclosed  type  of  hot-plate  as  against  the 
radiant  type.  The  niaxinunn  loading  permissible  for  a  boiling  plate 
is  2.")  watts  per  scpiare  inch,  and  the  mininnnn  20  watts  per  squan' 
iiuh,  it  being  foinid  that  mica  will  not  stand  a  prolonged  tempera- 
ture above  (ifWR  to  "(lO'R  Connections  to  liot  plates  should  be 
made  of  the  same  wire  as  the  element,  and  are  (ireferably  insulated 
with  glass  beads. 

•    Riilletin,  "  Bureau  of  Staiulards."  Vol.  VIU..  p.  l:i8. 

!    M.^iiM'l  of  l>:ipi'r  ii'Mij  bi'fMie  (lie  .limior  I  list  it  ill  ion  of  Kiigincors. 


I 


THE  ELECTKICIAN,  APRIL  16,  1915. 


65 


Ovens  should  be  loadei  to  about  750  watts  per  cubic  foot.  In  the 
north,  preference  is  shown  for  heating  elements  at  top  and  bottom, 
but  iri  the  south  they  are  more  generally  fixed  to  the  two  sides  of  the 
oven.  Connections  are  preferably  carried  out  at  the  bottom  of  the 
oven  which  is  the  coolest  part.  Preference  is  expressed  for  con- 
trolling the  cooker  by  means  of  a  switchboard  distmct  from  the 
cooker  itself. 

The  author  emphasises  the  importance  of  earthing  and  the  desira- 
bility of  avoiding  mixing  apparatus,  some  of  which  is  earthed  and 
some  imearfhed.  With  regard  to  standardisation,  the  author  thmks 
that  it  would  be  a  great  advantajir  lo  siamlardisc  hot-plates  so  that 
newer  types  could  be  fitted  witlioui  clUlinilty.  thus  making  it  easy  to 
keep  a  cooker  up  to  date.  I'^or  this  riMsiui  the  plug  method  of  con- 
nection is  a  step  in  the  right  direction,  provided  that  the  plug  puis 
are  standardised  in  size  and  spacing.  With  regard  to  the  relative 
amount  of  energy  taken  by  the  oven,  the  author  cites  a  case  in  which 
the  daily  consumption  of  the  complete  cooker  was  3-99  luiits.  Of 
this  quantity  2-.52  units  were  used  in  the  hot-plates  and  grill,  the 
icniainder  being  used  in  the  oven.  The  oven  is  already  a  highly 
efficient  devnce,  and  the  greatest  improvement  is  to  beexpected  m  the 
hot-plates. 

In  discussing  the  heating  of  water  the  author  refers  to  the  Ferranti 
heater,  the  cfticicncy  of  which  is  stated  to  be  85  per  cent.,  and  the 
British  Electric  C'o.'s  electric  geyser,  of  which  the  efficiency  is  taken 
as  92  per  cent.  The  load  curve  of  the  former,  however,  is  very  much 
to  be  preferred  by  supply  authorities,  who  could,  therefore,  afford  to 
give  a  much  lower  rate  for  energy  consumed  by  tins  and  similar 
apparatus. 

In  conclusion,  the  author  states  that  manufacturers  are  gradually 
getting  away  from  the  idaa  of  merely  putting  heating  elements  in 
the  carcase  of  gas  cookers,  and  are'  seriously  studying  the  problem. 
Several  American  finns  have  produced  thermostatically  controlled 
cli-ctric  ovens,  but  these  have  not  fomid  much  favour  in  this  coimtry. 
Tlic  advantages  of  electric  cooking  are  now  being  realised  by  com- 
liiiMiial  institutions,  showing  that  the  appaiatiis  has  passed  beyond 
till-  experimental  stage.  There  is  si  Ml.  hnucMT.  nun  h  mom  for 
iiti|iiovemetit,  and  supply  authorities  liave  heen  a  httle  loo  keen  on 
iiitting  the  price  of  the  apparatus.  If  more  supply  authorities 
uttered  electric  energy  at  id.  per  unit  for  cooking  purposes  the 
ileiiiand  for  cookers  and  heatera  would  be  considerably  increased, 
iiiiii  the  jiriee  of  apparatus  could  then  be  eoiTCspondingly  relueel. 


DISCUSSION. 
Tlie  Chairman,  in  proposing  a  vote  of  thanks  to  Mr.  Hills  for  liis 
Pa|«'r,  said  that  the  use  of  electric  cooking  would  depend  largely  on  tlie 
ciist  of  the  apparatus.  The  price  of  gas  civen  in  the  Paper  was  a  fair 
average  figure,  but  that  for  electricitj'  seemed  to  be  the  exception  rathei' 
th  111  the  rule.  In  his  own  district  a  mucii  higlier  figure  than  .Id.  per  unit 
w  I  -  eliargcd.  The  utensils  for  use  on  electric  hot-plates  coulilnot  yt  he 
villained  from  an  ordinary  ironmonger,  and  if  common  patterns  weie 
n  •  J  it  would  be  necessary  for  the  bottoms  to  he  ground  up  on  a  surface 

ria.,.. 

\lr.  W.A.  TooKEY.inseconduig  the  vote  of  thanks,  dwelt  upon  the  eo.st 

'  '   III  lintenancpasaseriousiteni.    Also  a  switchboard  in  the  hands  of  an 

'  look  might  not  be  a  success.     Large  stocks  of  spares  would  also  be 

ary  to  replace  broken  elements,  &c.,  but  possibly  some;  general 

111  of  maintenance  would  remove  this  difficulty.     Jt  seemed  to  liini 

lliMi   with  electric  cooking  the  servants  would  need  to  l)e  electrical  cnyi- 

llerls. 

.Mr.  .1.  F.  SHrPLEY  thought  the  author  might  have  included  some 
tcfenncc  to  the  industrial  use  of  electric  heating.  Ho  mentioned  a  hat 
factory  at  Luton  in  which  1,000  girls  were  employed  and  where  a  large 
number  of  electric  irons  were  installed  by  him  to  replace  gas  irons.'  The 
Utter  gave  rise  to  illness  amimg  the  workers  to  such  an  extent  that  a 
tcnipiirary  hospital  on  the  prcmi.scs  was  necessary.  After  eRctric  irons 
Were  installed  the  health  of  the  girls  was  greatly  improved.  He  cited  a 
somewhat  similar  experience  in  a  works  where  ration  tins  were  soldered 
with  gas-heated  irons  and  where  electric  soldering  irons  were  introduced 
With  success.  He  referred  to  the  standardisation  of  the  terminals  of 
CWiking  apparatus  in  Germany  as  having  heen  aceoni])lishcd  in  1912.  so 
that  in  this  matter  (Icrman  electrical  engineers  had  had  a  year  or  two's 
Vahmblc  experience.     He  recommended  a  flat  iron  camijaign  on  a  larj;o 

■  M»le,  remarking  that  irons  obtained  in  10,000  loads  could  be  put  out  at 
moderate   jirices,  and   a  ;i.'!0  watt  iron  could   be  used  on  the  lighting 

■  circuit. 

.Mr.  W.vTF.BS,  of  the  flas,  Light  &  Coke  Co.,  criticised  the  Paper  in 
several  details,  and  remarked  somewhat  superciliously  that  the  example 

j  givin  of  electric  cooking  in  a  household  gave  him  the  impression  that  the 
'amily  had  very  little  to  eat.  He  generally  dilated  upon  the  infinitely 
Mter  results  to  be  obtained  both  in  heating  and  cooking  by  means  of  gas. 

j      Mr.  V.  S.  GnodAN'  said  that  criticisms  were  only  of  value  when  they 

.  were  advanced  by  those  who  had  experience  of  electric  cooking  ai)pa- 
fatns.     He  found  that  cooks  who  were  initially  opjxised  to  the  electric 

I  'ystcm,  after  a  short  trial  were  delighted  with  the  residts  and  dreaded 
the  idea  of  reverting  to  ga.s.  All  cookers  should  bo  tested  at  hlk!h  pres- 
sure  at  the  maker's  works  in  order  to  reveal  any  inherent  wiring  faults. 
JIo  disagreed  with  the  author  that  the  bright  oven  wau  leuj  evpeiwive  in 


make  than  the  lagged,  and  pointed  out  that  in  its  modern  form  it.  was 
provided  with  an  air-jacket.  He  inquired  as  to  the  results  obtained  with 
plug  connections  for  hot-plates,  and  also  he  recommended  that  lock  nuts 
should  be  provided  on  all  connections,  specially  on  alternating-current 
circuits.  Standardisation  of  apparatus  was  desirable,  and  lie  thought 
that  if  the  makers  would  get  together  some  advance  in  this  direction 
could  be  made.  Hot  water  could  be  obtained  electrically  if  only  re- 
quired in  small  quantities.  He  recommended  the  coke  boiler  where  con- 
siderable quantities  of  water  were  demanded  at  regular  intervals.  He 
thought  tliat  liii  iiiL'  alt  was  the  correct  solution  of  the  cooking  problem, 
and  in  his  i  \|ii  i  n  u.  i  '.»}  per  cent,  of  the  domestic  cookers,  with  which  he 
had  had  to  deal,  iveie  installed  in  houses  of  an  average  rental  of  £30  per 
annum. 

Mr.  Crosbie  said  that  the  defects  in  lamp  radiators  were  proliably  duo 
to  the  case  being  made  by  art  metal  workers  who  had  no  electrical 
experience.  Referring  to  tlie  results  of  electric  cooking  in  his  own  house 
he  paid  a  jiemiy  per  unit,  and  with  four  in  family  he  was  quite  satislied 
with  payiii'j  Id.  per  day  for  elect  lical  ciierKV.  He  had  solved  the  eartli- 
iiiu  piiilili  III  hy  running  a  No.  s  .  aKaiu-ril  iron  wire  through  the  house 
and  til  iii:;iiii  to  this  from  the  \aiii  ii~  phris  of  apparatus.  The  wire  was 
eaitlied  on  the  water  pipCi  It  the  suggestion  hel(i  good  that  for  elec- 
trical apparatus  servants  required  to  be  electrical  engineers,  then  with 
gas  apparatus  they  would  need  to  be  chemists.  In  regard  to  water 
heating  efficiency  was  not  the  only  factor  :  convenience  must  be  con- 
sidered. In  his  own  case,  with  a  40-gallon  Ferranti-type  heat<;r.  tho 
electricar  energy  cost  him  £5  per  annum,  and  he  could  get  all  the  hot 
water  that  he  required. 

Mr.  Twice;  (Davis  C^as  Stove  Co.)  said  he  had  not  read  the  Pajier.  but 
disagreed  with  Mr.  (Jrogan's  reference  to  electric  cooking  as  a  better  form 
of  cooUing  than  an\  tliiivj  else.  In  liis  e\]ierienee  at  Luton,  where  both 
gas  and  eirrtiinU  «i  i^  rlii  a  1 1.  lie  ,li. I  Ins  rm ,k iiej.  heal  iie.:  (live  gas  fires) 
anilohtaille.l  lior„alrr  tmni  a  -as  rryser.  1,  a- aii  exrliiM;  e  cost  of  4d.  per 
day.  a  figure  which  he  considered  electrieity  could  not  at  present  ap- 
proach. 

Mr.  HrLi.s,  in  reply,  said  that  the  tariff  of  id.  per  unit  was  frequently 
referred  to  as  though  it  were  the  only  charge.  There  was,  in  adflition,.a 
fi.xed  charge,  based  on  the  as,sessment  value  of  the  property.  The  ques- 
tion of  spares,  ii^the  case  of  gas  cookers,  was  solved  by  each  company 
using  only  one  type  of  oven  or  fire  in  each  district,  and  he  advocated  a 
similar  system  with  electrical  apparatus.  He  had  no  trouble  with  ping 
connections  on  hot-plates  during  a  number  of  years'  use.  His  experience 
in  the  installation  of  eooking  ajiparatus  was  largely  ainoiejsl  wliai  would 
be  consideivil  hninlil'-  dwellings,  and  he  foiimi  ihai  Ihe  aiii- m  class, 
once  the.v  luianie  aei|  iiaiiil  i  d  with  electric  eooLmg  ap|iMaiij  .  -a  ere  un- 
willing to  rehnquish  its  use  even  though  vexatious  troubles  and  break- 
downs were  experienced.  Owing  to  the  lateness  of  the  hour  he  reserved 
a  fuller  reply  for  the  "  Proceedings  "  of  the  Institution. 


ON  THE  CRITERION  OF  STEEL  SUITABLE  FOR 
PERMANENT  MAGNETS.' 

nV  SII.V.VNUS  p.  THOMP.SON.  I)..SC..  F.R.S. 

In  order  that  a  steel  shall  be  suitable  for  the  making  of  pfrma-ieiit 
magnets,  the  prime  requisites  are  that  it  shall  have  a  large  remanent 
magnetisiition  and  a.  Iiiglifcoei'cive  force.     These  two  qualities  are 
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independent  of  any  question  as  to  form.  According  to  all  evidence 
to  the  ])resent  time,  the  coercive  force  of  any  given  specimen  of  steel 
is  independent  of  the  form,  provided  that  it  has  lieen  subjected  to  a 
sufficiently  great  magnetising  force,  the  .self-demagnetising  eoelli- 
eient  affecting  the  degree  of  remanent  magnetisation,  but  not 
affecting  the  degree  of  coercion  with  which  that  residuum  is  hold  by 
the  steel. 

When  any  specimen  of  steel  is  subjected  to  a  cycle  of  magnetisa- 
tion so  as  to  obtain  its  hysteresis  loop,  the  dimensions  of  tho  loop — 
provided  the  maximuin  magnetising  force  was  sufficiently  gieat  to 
enable  a  practical  saturation  to  be  attained  during  the  magnetising 

♦  I'ajier  ri'ud  before  the  Physical  Society,  slightly  al)bievialed. 
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process — suffice  to  form  a  judgment  as  to  its  suitability  for  the  pur- 
pose of  mal;ing  permanent  magnets.  A  field  of  intensity  JC^^*^*^  ^^ 
amply  sufficient  for  any  kind  of  steel ;  and  for  any  but  the  very 
hardest  a  field  of  3C=2"oO  is  adequate.  Fig.  1  will  make  the  matters 
at  issue  plain.  It  represents,  for  a  fine  quality  of  magnet  steel,  the 
desoenditig  branch  of  a  hysteresis  loop,  the  ordinate^  being  values  of 
1  the  '■  magnetisation  "  (magnetic  moment  per  cubic  centnnetre) 
and  the  abscissa?  the  values  of  %.  The  value  of  ^%„„.  the  remanent 
magnetism  (f  3r  a  ring  or  a  very  long  bar),  is  the  ordinate  OR,  and  the 
coercive  force  "jr.  is  the  abscissa  OC.  In  this  steel  .1,en..=  80S,  and  3£c 
is  63.  The  lines  which  slope  npward  to  the  left  from  the  origm 
lepresent  graphically,  by  the  respective  tangents  of  the  angle?  of 
their  slope,  the  values  (to  a  scale  of  ^\)  of  the  coefficients  of  sei:- 
demagnetisation  for  bars  of  about  10,  12,  15,  25  a-id  35  diameters' 
length  respectively.  The  abscissa  at  the  point  P,  whore  the  sloping 
line  crosses  the  curve,  shows  the  residual  magnetisation  for  a  bar 
that  is  25  diameters  long  which  has  a  coefficient  of  self -demagnetisa- 
tion of  about  005.  At  this  point  the  residual  magnetisation  is 
reduced  to  abjut-C-lO,  and  the  demagr.ctismg  force  will  bo  abiut 
640x005=32. 

For  all  specimens  of  steel  the  hysteresis  curves  will  hi  of  the  same 
generic  form;  but  the  two  chief  parameters  OR  aid  OC.  th?.t:  is,')^^. 
and  ^fc,  will  differ.  The  author  gives  a  tab'.ef  showing  the  values  of 
1  "'and  If,,  which  have  been  found  by  various  obiCivei's — Ewing. 
iiu'liois  ana^  ;,ylor  Jones,  Mme.  Curie  and  others — for  a  number  of 
different  brands  "of  irjn  and  steel.  The  highest  value  found  for.')„„, 
is  900,  in  a  specimen  of  imquenchei  AUevard  steel  (carbon  content 
0-59  per  cent.,  timgsten  content  5-5  per  cent.)  ;  but  it  had  only  20  for 
"If  The  highest  value  of  y^.  is  85.  for  a  molybienum  steel  (carbon 
1-25,  molybdenum  3-36  percent,),  but  its  .^^m  was  only  370.  NostJel 
has  yet  been  found  which  comes  up  to  the  quite  possible  ideal  of 
having  ^,^^  =  800,  with  a  coercive  force  of  3C(.=  80.  The  best  magnet 
steel  will  have  the  values  of  both  parameters  high.  For  short  mag- 
nets where  the  self -demagnetising  influences  are  grgat,  it  is  more  im- 
portant that  y^c  should  be  high,  than  that  Jj„^.  should  be  great. 

Recently  the  question  of  the  suitability  of  steels  for  pcrm;ri(nt 
magnets  has  been  discussed  by  Mr.  J.  A.  Mathews,  in  the  "  Pio- 
ceedings  '■  of  the  American  Society  for  Testing  Materials,  Vol.  X  IV.. 
p.  51.  1914,  who  suggests  that  a  new  criterion  of  magnetic  hr.rdncss 
should  be  framed  upon  the  basis  of  the  ratio  between  qg,.em.  i'-id  ^ic- '"' 
on  the  inverse  latio  of  3t^-^1gl,cm.-P'''5-crably  the  latter, as  the  mag- 
netically harder  steels  then  have  the  higher  number.  He  proposes  to 
call  this  ratio  the  "  pcrm.V'.cncc."  Mr.  J.  R.  Ashworth  has  made 
precisely  the  same  suggestion. 

Xow,  ever  since  Hopkinson's  determinations  30  years  ago,  it  hrs 
been  suppo.se  1  that  for  purpose  of  making  permanent  magnets  Me 
best  material  would  be  that  for  which  both  J,.j,„  and  %^  should  be 
high  ;  ^L'lil  r..r  « liich  the  product  X-  '^  Jn-m.^^'-'-thereforc,  a  maximum. 
Todi'  I'l.-  Iictwcia  this  view  and  tne  new  suggcition  to  take  the  rrtio 
asiritiiiuri,  iiitcil  of  the  product,  the  values  of  JCf-t  ,l,em.  "-""'  «* 
3Cc  ^  Jrem  '"'-^ «  ^''^''^  added  to  the  table  given.    The  results  aie  illu- 
minating.    Two  of  the  materials— viz.,  molybdenum  steel  and  cliille  1 
cast  iron-  have  the  ratio  3Cr-^t1rcm   "civrly  eijual— viz.,  023  aid 
0-243  respectively.      But  their  products  3£c'<Jrem.  a™  31,400  and 
11,.5.30  respectively  I     And  as  molybdenum  steel  is  1-7  times  higher 
than  chilled  cast  iron  in  the  quantity  of  magnetism  it  retains,  it 
follows  that  to  produce  two  magnet.')  of  eriual  pull  of  these  materir.ls 
the  cast-iron  one  must  have  1-7  x  1  •7  =  2-87  times  the  cross-.section  of 
the  molybdenum  steel ;  and,  oven  then,  would  have  only  00  as  great 
a  coercive  force  !     Or,  again,  according  to  the  jiroposed  criterion  of 
Mr.  Mathews  and  Mr.  Ashworth,  annealed  manganese  steel,  which 
has  a  ratio  of  0-572, shouhl  be  six  times  as  good  as  Roniy  timgsten 
steel,  which  has  a  ratio  of  0090.     But  the  manganc-C  steel  ha;  a 
remanencc  of  only  43,  compared  with  800  for  the  tungsten  steel- 
that  is,  18.J  times"  as  little— and  to  make  the  two  magnets  of  equal 
power  the  magnet  of  mangiinc*  steel  would  have  to  be  constructel 
with  a  sectional  area  314  times  as  great  as  that  of  the  tungsten  steel  ! 
The  respective  valuer  of  the  product  ;]f ,.  x  ^f,,.^  for  there  two  steels  are 
1,054  and  01,000  teipcctively  ;   or,  "a^  about  1  to  00.     If  wc  have  to 
choose  a  criterion  between  manganese  steel,  which  is  almost   non- 
magnetic, and  the  Hemy  steel,  which  is  one  of  the  fincit  magnet 
steels  known,  wc  should  ehocse  the  one  which  make,  out  that  the 
Rcmy  steel  is  (iO  time',  as  good  as  mangane  e  sleel,  rather  th.-.  i  tha' 
which  pronourcc;  mr.igatc'o  sleel  tt  be  six  timci  as  goo  1  ai  Rcmy 
stccL 

It  wai  HUggeitcd  above  that  a  powible  ideal  slool  for  pernir/ent 
magnets  in  one  which  will  have  ,3reni.  =  800  with  3£,  =  80 ;  here  the  ratio 
is  0-1  and  the  product  is(!4,000.     I  believe  the  highest  Jrom.  y<'-  ™" 


corded  is  Mr.  Mathew's  value  of  Jr^=  1 .030.  This  was  for  a  chrome 
steel  that  had  ^  ""'y  22.  The  highest  value  of  3£,-  .vet  observed  is 
i\lme.  Curies  figure  of  85  for  a  molybdenum  steel ;  but  its  J,^^  was 
only  370.  If  it  were  possible  for  metallurgists  to  produce  steel  with 
j„n,  1,000 and  3{t^=  100,  the  v.alue of  theratiowould  still  beonly  01 : 
but  the  product  would  then  be  ItHt.OOO.  and  lor  equal  power  the  sec- 
tions and  weights  might  be  reduced  to  about  04  per  cent,  of  those  of 
our  best  permanent  magnets  of  to-day.  Or,  for  given  section  .and 
weights,  magnets  made  of  this  ideal  steel  would  have  about  21  per 
cent,  greater  pull,  and  20  per  cent,  greater  coercive  force. 


PATENT   RECORD. 


SPECIFICATIONS  PUBLISHED. 

The  foUouiing  abstract  Irom  some  ot  the  specifications  recently  published  have  oeen 
specially  compiled  by  Messrs.  Mewburn,  Ellis  &  Pkyor,  Chartered  Patent  Agents, 
TO  and  72.  Chancery-lane,  London,  W.C. 

Whenever  the  date  applied  tor  differs  from  the  date  on  which  the  application  was  lodged 
at  the  Patent  Office  the  lormer  is  given  in  brackets  after  the  title. 

1914  Specifications. 
6.421  Berry.    Means  of  apparatus  for  indicating  when  the  flow  of  current  in  an  electric 
circuit  is  interrupted  or  varied. 
A  current  indicator  in  which  the  thermal  conductor  comprising  one  or  more  loops  or 
turns  of  a  conductor  is  constrained  to  move  in  a  definite  path  upon  or  within  a  base  or 
support  of  insulating  material,  as  by  being  confined  within  a  recess  in  said  base  or 
support  or  between  pins  or  blocks,  one  end  of  the  conductor  being  fixed  and  the 
other  being  free  and  arranged  by  the  aid  of  multiplying  means  to  operate  indicating 
means  for  giving  the  required  indication. 
6,428  Automatic  Telephone  Mfg.  Co.    (Automatic  Electric  Co.)    Telephone  systems. 
6.659  Martin.    Telephone  systems.    (17,3  13.) 
6,918  Read.     Electrical  generating  and  controlsystems. 

An  electrical  generating  and  control  system,  having  a  prime  mover,  two  dynamo 
electric  generators,  or  generator  elements,  a  secondary  battery,  a  consuming  circuit 
and  switching  devices  for  enabling  the  dynamo  or  dynamos  to  be  run  as  a  motor  or 
Inotors  to  start  the  prime  mover  and  thereafter  to  be  driven  as  electric  generators, 
one  of  which  supplies  the  consuming  circuit,  while  the  other  charges  the  battery,  and 
automatic  switches  of  such  a  nature  that  when  the  dynamos  or  dynamo  elements  are 
driven  at  the  requisite  speed  one  switch  operates  to  transfer  the  consuming  circuit 
from  the  battery  to  one  dynamo,  while  the  other  switch  operates  to  render  the  second 
dynamo  effective  for  charging  the  battery. 
6,970  Craig.    Silent   and    balanced    electromagnetic    step-by-step   driving  or   syn- 
chronising mechanism,  particularly  applicable  to  the  control  of  a  system  of  time- 
indicating  units. 
7,513  Green.    Telephone  switches.    (Ckjgnate  applications,  10,904,14  and  13.281/14.) 
8.010  Chebrou  &  Lemp.     Electric  switches. 

13.348  W.  T.  Henley's  Telegraph  Works  Co.  &  Savage,     Electrically-heated  vul- 
canising apparatus. 
13.523  Western  Electric  Co.    (Woodward,  acting  for  Western  Electric  Co.)    Tele- 
phone exchange  systems. 
13.960  Holdaway  &  Anderson.     Electric  wire  connection. 
1 8.747  Smith.    Automatic  c  urrent  cut-off  for  electrical  appliances. 
18.809  Mellersh-Jackson  (PosEN).    Pocket  electric  Hash  lights. 

19,378  Tegcin  &  London  Electric  Wire  Co.  &  S.miths  (Ltd.).      Material  for  the  insu- 
lation of  electrical  conductors, 
20,239  Boothman.     Electric  regulating  rheostats.  .   . 

An  electric  regulating  rheostat  comprising  a  main  rheostat  and  a  sub-dividing 
rheostat  having  their  fixed  contacts  arranged  in  two  concentric  circles,  and  spur  gears 
operatively  connecting  the  movable  contacts  or  bridge  pieces  of  the  rheostats. 


t  f)riKinnlly  ){ivrn  in  the  author'H  Paper  on  the  "  Magnetism  of  Per- 
manent MiiKnctH."  "  Juiirnnl  "  of  Institution  of  RIectricnl  Engineers. 
Vol.  L,  p.  Wi,  1913. 


APPLICATIONS  FOR  PATENTS. 

Note.— r*e  undermentioned  Applications  [except  those  marked  t)  are  not  open  to 
public  inspection  until  alter  acceptance  of  Complete  Specifications.  Those  marked  '  are 
open  to  inspection  12  months  after  the  dale  cit  iched  to  them,  if  they  have  not  been  published 
previously  in  the  ordinary  course.  Names  within  parentheses  are  those  of  communicators 
of  inventions.  When  complete  Specification  accompanies  application  an  asterisk  is  affixed. 

March  15..  1915. 
4,045  &  4,046  A.  P.  Lundberg,  P.  Lundbero,  G.  C.  Lundberg,  P.  A.  Lundberc  & 

Pegc.     Electrical  switches. 
4,054  Royce  &  Rolls-Royce  (Ltd.)    Electrical  turning  gear  lor  starting  internal- 
combustion  engines.* 
4  079  RouTiN.    Collectively    actuating   and    controlling   alternating-current    motors 

(Addition  to  735,' 13.)* 
4,083  Read  &  Thompson.     Electric  clocks. 
4.087  Tyler  &  Beere.    Regulating  the  voltage  of  dynamos. 
4,097  LiLiENFELD.    Production  of  Riintgen  rays.    (15/11/13,  Germany.)* 

March  16.' 1915. 
4,110  Broughton.    Connecting  electrical  conduits  to  their  fittings, 
4.130  Eberhardt  &  Short.     Interchangeable  gas  and  electric  lig.lt  fittings. 
4.138  Terry  &  Sons  &TERRY.     Electricconductors,  cables  and  the  like. 
4^144  Holt  &  Smith.    Oil  circuit-breakers. 
4,149  Sykes  Interlocking  Signal  Co.  &  Tarrant,    Railway  and  like  signalling, 

March  17,  1915. 
4,172  Wolseley   Motors   (Ltd.)    &    Remington.    Associated    internal-combustion 

engines  and  electric  motors.  

4  203  B.T.-H.  Co.    (C.E.  Co..  U.  S.l  Controlling  mechanism  for  electric  vehicles. 
4  206  Forder,    X-ray  plate  holder  for  absorbing  secondary  rays. 
4,209  iGRANic  Electric  Co.    (Cutler-Hammer  Mfg.  Co.,  U.S.)     Rheostats.* 
4  222  Akt.-Ges.  Brown.  BoverietCie.    Motor  .and  like  control.  (19/3/14,  Germany.) 
4!229  Wade,    (Joseph  Robert  Leeson.  U.S.)     Electrical  coils  and  methods  of  winding 
the  same.* 

March  18.  1915. 
4  253  Green  &  Landon.     Electric  visual  and  .audible  sign.-iUing  appliances. 
4.263  Babccck  &  Wilcox  (Ltd.)    (Babcock  &  Wilcox  Co..  U.S.)    Air-cooled  tanks  fof 

electrical  apparatus.*  ,       .  , 

4  271  Williams.    Aoro-elcctric  combined  marine  and  aerial  torpedc. 
4285  Hultman.    Automatic  telephone  exchange  systems,    (18/3/14,  Sweden,)* 

March  19,  1915, 
4,331  Murray.    Motor  control,  ,       ,..,.... 

4  332  Murray.    Phonic  wheel  motor  for  distributors  of  electric  telegraphs.    (Addition 

to  3.436/14.) 
4,348  Eastern  Telboraph  Co.  &  Gardiner.    Telegraphy. 

4,353  Elektrotbchnischb  Sibjialkonstruktionkn   G.m.d.H,    Thermic   telephones 
(24,'3/14,  Germany.)* 

,  March  20,  1914. 

4.378  Balsera.    Telegraphic  printing  apparatus. 
4,401  Walker.    Rotary  converters. 
4,412  Lanchester.    Telephone  and  like  apparatu«, 
4,432  B.T.-H.  Co.  &  Wedmore.    Protective  devicos  for  altern.-iting-currcnt  systems. 
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THE  "  POINT  FIVE  "  TARIFF. 

Wo  licnitate  to  ciitci'  into  i'x|)lanati<)ns  of  a  iiiatt"r  wliicii 
w     had  imagined  could  not  fail  to  be  quite  clear,  especially 
1"  lliose  who  "  live  and  move  and  have  their  being  "  in  the 
il  itrical  industry.     Just  now  such  matters  of  domestic 
el'ctrical  interest  as  electric  cooking,  heating  and  water 
healing  are  being  freely  discussed.     Three  Papers  on  the 
subject  have  been  read  and  debated  upon  during  the  past 
tiiiee   months,  and  many  important  details  drawn   from 
extensive  experience  of  the  apparatus  have  seen,  for  the 
Jiist  time,  the  cold  light  of  day.     The  danger  of  cookers, 
the  problems  of  wiring,  earthing,  switchboards,  lagged  and 
iinlaggcd  ovens,  &c.,  have  provided  matters  for  criticism 
'on  the  part  of  those  fitted  and  imfitted  to  sit  in  judgment 
iupon  them,  and  for  reflection  by  manufacturers  and  central 
[station  engineers.     The  controversy  has  also  extended  to 
].tlie  rates  and  methods  uf  charging  for  electrical  energy  on 
filome.stic  premises,  as  it  (piite  fittingly  shoidd.     References 
Iwi-re  fi-eijuently  made  to  the  Norwich  system  of  charging, 
Hid  to  that  s])ecial  form  of  it  which  has  becom-  inse])arably 
ssociated  with  the  Point  Fives  Association.     'I'his  enter- 
prising   body   was    farmed   shortly    after   the    Harrogate 
.M.E.A.  Convention  in  1912,  and,  though  the  membership 
still  (piitc  moderate,  a  large  amount  of  useful  work  has 
een  dniie  in  jjupularising  thedoniestieclectrici-crvice.  After 
■nearly  three  years  of  missionary  effort,  showing  encouraging 
results,  it  is  a  little  surprising  to  find  that  there  still  exists 
&  misconception  as  to  the  nature  of  the  tariff  which  is 
'advocated  by  the  Association.     Even  among  men  in  the 
electricity  supply-  business  there  are  to  be  found  those  who 
have  not  yet   grasped  the   fundamental   principle  of  the 
special  diimertiir  tariff.     At   the   risk  of  being  considerrd 
l>mictiliuus,  we  would  hke  to  lepeait  that  the  Point  Five 


tariff  is  usually  r.:i  /)«•/'(<((>" domestic  rate.  There  is  a  primary 
charge,  based  upon  the  assesshient  of  the  residence  (some- 
times with  an  allowance  where  there  is  a  large  garden),  and  a 
frecondary  charge  of  |d.  per  unit  used.  Tho  rate  was 
adopted  to  obviate  the  use  (if  •",  iitunber  of  meters  upoii  the 
C(insnm"vs'  ]i)'enii,-e;-,  jiiul  llieieh\  to  siniphfx-  the  ni 'thod 
of  luipply.  Obviously,  where  liut  one  ni  >tei-  is  used,  th" 
service  and  the  tariff  a[ijily  'o  the  lighting.  h'';!.ling,  e(Kikin<j; 
and  other  circuits  in  the  limise.  In  dijiei-  wDids.  th- 
consumer  who  adopts  tli>  taiilT  oi'  ilie  Point'  Fives 
Association  obtains  a  supply,  not  only  ior  his  suhsidiai-y 
ui;c  of  the  ,ser\ice.  but  for  i)is  lighting  as  well. 

In  his  reply  to  th"  discussion  on  his  Paper  on  "  Electric 
Cooking  and  Heating,"  before  the  ,!unior  institution  of 
Engineers  on  Monday  last.  Mi'.  S.  M.  Hills  expressed  tiie 
opinion  tlnit  the  use  of  th"  term  .',d.  per  unit  was  mis- 
leading, because  it  was  to  often  made  without  reference  to 
the  primary  charge.  But  while  rceonnncndirig  that 
engineers  should  be  frank  and  above  board  in  the  matter, 
ad vic/C  which  does  not  seem  to  us  to  bo  necessary,  Mr. 
Hills  himself  did  not  emphasise  the  fact  that,  although 
there  is  a  primary  cliarge  in  addition  to  tli'  m'tored  price- 
per  unit,' that  charge  is  inclusive  of  the  lighting  supply. 
The  Point  Five  tariff  is  not,  as  is  often  hinted  by  tho  gas 
interests,  a  subtle  method  of  deceiving  tho  public."  It  is  ^ 
straightforward  scheme  wh-reby  a  domestic  supply  of 
ekctrical  energy  for  nil  purposes  is  given,  not  only  to 
existing  consumers  who  foirnerly  used  tho  service  for 
lighting  only,  but  to  those  who  have  not  hitherto  been 
connected  to  the  mains.  When,  therefore,  tho  rates  for 
electrical  energy  are  discussed  in  connection  ivith  h-ating 
and  cooking  apparatus,  and  the  price  of  Ul.  |iei-  unit  is 
mentioned,  the  extra  primary  charge  should  also  li"  iniro- 
duced,  but  always  as  also  cov-eringthe  lighting  snpjily.  Th" 
gas  interests  may  find  it  convenient  to  refrain  from  d;jtailing 
all  these  important  facts  ;  indeed,  they  seem  to  take  a 
delight  in  accusing  electrical  men  of  deliberate  intent  to 
deceive  the  public  whore  residence  tariffs  are  under  con- 
side  riirtion.  The  etfechi  of  such  attacks  can  be  nullified  if 
electrical  engineers  will  take  every  pnbUe  opportuiuty'of 
clearly  stating  the  tariff. 

The  foregoing  remarks  ako  apply  to  any  Eyotcm  of 
charging  based  upon  the  assessment  value  of  property  and 
some  other  price  per  unit  then  0-5d.,  A  number  of,  towns 
charge  'Id.  per  unit  plus  an  amount  based  upon  the  asscs!-* 
ment,  a'ml  in  tlm  :'      il-    i  i'     i    iietu  iv  of  the 

ligiitiiij;  supply'. 
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IMPORTS  AND  EXPORTS  OF  ELECTRICAL 
MANUFACTURES. 

For  the  week  Apil  0,  1915,  to  April  10,  1915. 


In  view  ol  the  increased  interest  which  is  being  taken  in  the  subject  of 
the  importation  into  and  the  exportation  of  Electrical  Manufactures 
from  the  United  Kingdom,  we  resume  our  weekly  lists.  (See  aho  note 
ftt  foot  of  Exports.) 

IMPORTS. 

Folkestone. — France.'    Telephone  parts.  10  pkgs. 

London. — Swilzerland :  Carbon  candles,  £170  :  Elec.  machinery.  £446 :  unenumerated. 
£331.  US. A.:  Carbon  candles.  £92;  elec.  machinery.  .£80; -unenumerated  £172. 
Holland:  Elec.  lamps.  £661 — 516  pkgs. ;  Unenumerated,  tlA.  Sweden  :  Elec.  machine-y. 
£834 ;  telephone  material.  £202.  unenumerated.  £U4.  Fi-awK.' Carbon  candles,  £468; 
unenumerated,  £90.    /ra(y  .•  Wire  34  pkgs. ;  Elec.  machinery,  £446. 

LlvERpcoL.—5pom.-  elec.  carbons.  269  p.<g5.     ■ 

Soi'THAMFTON.— /Vancf  .•  Elec  counters.  6  ikss. 

EXPORTS. 

To   Australasia. — Auckland:    -  :.  £117.      Mel'jMrne:  Elec.  machuiery 

£2,700;  Telegraph  material.  £256  :  ..  .:  i  -  t  e,  £879;  unenumerated,  £1.430.  Sydney: 
Machinery,  £697  ;  wire  and  cable  £710  ;  unenumerated,  £2.283.  Wellington  :  Machinery, 
£696:  wire  and  cable,  £2,439;  unenumerated,  £992.  Adelaide:  Elec.  machinery,  £387; 
unenumerated,  £464.  Brisbane:  ^\re  ax\A  cable,  £1,915;  unenumerated, £81.  Freenwntle: 
Elec.  machinery,  £120.  Hobart :  Unenumerated,  £153.  Dunedin:  Glow  lamps  £80; 
Chrislchurch:  Unenumerated,  £46.  New  Plymouth:  Unenumerated.  £23.  Perth:  Une- 
numerated, .£448.  /?a:A'/?dmp/3H.- machinery,  £111.  row.'isv/.V::.'  Machinery,  £89  ;  une- 
numerated, £30.     Wanganni:  Unenumerated.  £29. 

Africa.— ZJa/ioH  .•  Elec  wire  and  cable,  £250;  elec.  bells.  £150  ;  elec.  glow  lamps,  £163; 
machinery.  £4S;  telegraph  material.  £107;  unenumerated,  £224.  Port  Elizabeth:  Machinei  v. 
£84  ;  unenumerated,  £163.  Caps  7"o»"  •' Machinery,  £42 ;  unenumerated.  £599.  Naficr : 
Unenumerated,  £81-  J/Vrra  Lfc'it'.- Unenumreated,  £10,  East  London:  Unenumerated. 
£379. 

PortSaih. -Machinery.  £209.    Seconds:  Unenumerated,  £14. 

Malta.— Unenumerated.  £16. 

Morocco.    Tangwrs:  Unenumerated,  £15. 

China. — Hon?  Kom:  Elec.  fans. £58;  unenumerated,  £12 

India,  Cevloi:  and  Indo-China. — Bombay:  Elec.  machinery.  £469 ;  wire  and  Cdble, 
£1.514;  unenumerated,  £2,707.  Calcutta:  Elec.  machinery, £2.B59;  Telegraph  matprial. 
£27;  wire  and  cable,  £255;  unenumerated,  £703.  Madras:  Machinery.  £30;  Telet;raph 
material,  £855;  wire  and  cable, £428;  unenumerated,  £353.  Singapore:  Elec.  machinery. 
£70;  unenumerated,  £175.  Karachi:  Elec.  machinery,  £253:  unenumerated,  £7c5. 
Shanghai:  Unenumerated.  £21.    Porf  Swctenham  :  Elec.  machinery,  £132. 

Canada — St.  John's:  Unenumerated  £156.     Toronto:  Unenumerated.  £127. 

France. — Bordeaux:  Elec.  machinery,  £707;  wire  and  cable.  £626:  unenumerated, 
£90.  Havre:  Wire  and  cable,  £3.061;  unenumerated.  £17.  Diepi'e :  Unenumerated. 
£18.     Boi/fcgnc.- Unenumerated,  £317.     Trepor/.-  Unenumerated.  £22. 

South  America. — Buenos  Ayres:  Elec.  machinery,  £20;  wire  and  cable,  £9J0:  un- 
enumerated, £180,    Monte  Video:  Unenumerated,  £13.    Santos:  Unenumerated,  £110. 

Greece. — Piraeus:  Unenumerated.  £185. 

Holland. — Rotterdam:  Elec.  machinery,  £350 ;  wire  and  cable,  £165;  unenumerated. 
£582.     Amsterdam:  Unenumerated,  £92. 

U.S.A.— Af«K  York:  Machinery, £317;  Philadelphia:  Unenumerated,  £30. 

Japan. — Yokohama-  Unenumerated,  £837.    Xo6e.- Unenumerated.  £51. 

West  Indies.— Bermuda:  Unenumerated,  £55.  Honolulu:  Wireless  tclerraph 
material,  £102. 

FOREIGN  GOODS  DUTY  (paid  and  free). 

Adelaide:  Unenumerated,  £20.  Bankok :  Unenumerated.  £29.  Bombay:  Unenumerated. 
£90.  Jamaica:  Unenumerated.  £34,  Odensc :  Unenumerated,  £48.  Port  Elizabeth: 
Unenumerated, £90.    Sydney:  Unenumerated,  £69.     H'cZ/Kir/cH.' Unenumerated, £10. 

IN  TRANSIT. 

Sydney:  Elec,  lamps,  £-190. 

Note. — The  largo  number  of  items  in  these  official  returns  under  the 
misleading  heading  "  unenumerated  "  relate  to  what  is  described  as 
"  electrical  goods  "  and  "  electrical  materials." 


BUSINESS  NOTICES. 


The  addrc.-is  of  Mr.  James  C  Lorraiii. 
jiatent  agent,  has  Iccii  chitngcd  to  i),  ,lohii 
AV.C. 


Miltiii;;   crjiiiiccr  .iiid 
•n,  .\(li-lphi,  LondoTi, 


The  Millns  KIcitrical  Co.,  ST  8,  .Strand,  London,  W.C,  lia.s  1 n 

formed  by  Mr.  P.  M,  Millns  for  dealiiir;  in  dyiianios,  motors,  &c..  of 
British  mainifacturi'. 

Mr.  \V.  K.  I'ott,  late  general  manager  of  Messrs.  Krnpka  &  .laroliy 
and  British  (Irattzin  Light  (Ltd,),  has  been  appoinlcd  manager  of 
the  cleitrir  novelty  department  of  Messrs, . I.  S.  Hind  X-  I'o,,  ti,  Eldon 
Htrcct.  linndon.  ICC,  reprefciiting  the  Interstate  Elrctrii-  Xovilly 
Co..  of  ,\(«  ^(lrl<.  Chicago  and  San  Krarcisco. 

Sale  by  Auction. -Me.ssrs.  Home  &  Co.,  :),->,  Old  Quccn-slncl. 
VV'<^stminsll■^,  S.W.,  will  Kell  by  public  auction  at  the  Koyal  Arsenal. 
Woolwich,  on  'I'liunsday.  the  22nd  inst.  (by  oraer  of  the  t-coictarv  of 
State  for  War)  at  II  a.m.,  none  unserviceable  and  ob.solefc  stores, 
in.-'huliiig  <|nantilic.^  of  cast  and  wrought  Iron,  brass,  copper,  nii.xe i 
metal,  cuprii  nickel,  .'<ad.  guiin:elal,  iridio  pl.iUi'iim  «iic.  /.ire, 
tjies,  clcctnc.  cable,  rubber,  tools,  light  railwuy^s  carts,  wagons.  &c. 
The  lol«  may  he  viewed  at  tl.e  Royal  Arsenal,  Woolwich,  and  at 
Sayes  Court.  The  Cattle  Market,  Deptford.  S.K..  on  Monday,  Tue.^- 
day  and  Werlre.-idny  pievious  to  and  on  morning  of  sale.  Cata- 
logues from  the  War  ()Hi(e.  Whitehall,  the  Ordnance  Office,  Tower, 
anil  the  Ordnarie  Office,  Hoyal  Arsenal,  Woolwich.  .S'ee  aho  mi 
ti'lvrrli.ieinrnl. 

Plant  lor  Sale.—  An  advert  i.ser  ha><  for  Halo  four  dlH  volt  d,e,  HdO  kw, 
itfnoratorM  and  cro.sH  eoni|X)uiid  Corliwj  engines,  Davcy-l'axman 
boilcTK,  condeasiiig  plant,  &c. 


Patent  Development.— The  owner  of  patent  Xo.  9,000  of  1911.  for 
■  Improvements  in  and  relating  to  Electrical  Measuring  Instruments" 
and  the  owner  of  patent  Xo.  19,11(5  of  1911,  for  "  Iniprovemcnts  in 
and  relating  to  the  Manufacture  of  Electrical  Coils,"  desire  to  make 
arrangements  for  exploiting  same  in  th's  country.  Particulars  from 
Mr.  A.  E.  White.  Patent  Agent,  88  90,  Chancery-lane,  London,  W'.C. 

Alien  Enemy  Patents.— The  patents  Xo.  108,959,  of  1901.  and 
24,4:3!),  of  1902.  relating  to  the  Cioldschmidt  process  of  welding,  have 
been  avoided  on  the  applicjition  of  Messrs,  W.  L,  Turner  and  H.  A. 
Bliickuell, 


BANKRUPTCIES,  LIQUIDATIONS,  &c. 

CViims  against  Albert  Whiteley,  electrical  and  mechanical  engi- 
neer. Tudno  Works,  Tudno-street,  Llandudno,  arc  to  be  sent  by 
Ajir  1  28  to  Mr.  L.  H.  Jonc3,  Crypt -chambers,  Chester. 

A  meeting  to  rcceivt^  an  account  of  the  winding  up  of  the  Promer 
Lghting  &  Engineering  Co,  (Ltd.)  will  be  held  at  4,  Charterhouce- 
square,  London,  E.C.,  on  May  14. 

,\  meeting  (o  receive  an  accoiiul  of  the  winding  up  oi  Metalile 
(LUl.)  V,-  II  he  held  on  May  20.  a'  9-1(1,  Pane:-as-lane,  Loudon.  E,C, 


ELECTRICITY  SUPPLY. 


EXTENSIONS. 

Carnarvon.-  L.i-;  »cck  the  Couuc  1  considered  a  IcUer  from  the 
Xational  Electric  Construction  Co.  re'crring  to  the  d  fficulty  which 
would  arise  if  (as  was  anticipated)  the  L.G.  Board  .should  refuse  to 
sanction  loans  for  further  extensions,  and  suggesting  that  the  Cor- 
poration should  agree  to  transfer  the  electricity  works  to  the  company 
or  to  a  subsid'arv  com])any,  on  terms  to  be  arranged. 

The  Town  ('|lerk  reported  that  the  .'iugucsted  transfer  was  ultra  vires, 
and  the  borougli  accountant  wa-s  instructed  to  rci)ly  to  the  company  to 
that  effect.  It  was  resolved  that  applications  be  made  to  the  L.G.  Board 
for  sanction  to  tln^  borrowing  of  £.500  to  defray  the  cost  of  mains  exten- 
sions. 

Hammersmith  (London). — The  Treiisury  has  allowed  the  Borough 
Counc  1  to  take  up  a  loan  of  £10,000  for  extensions  of  the  electricity 
undertaking. 

Hereford. — The  Electric  Lght  Committee  recently  recommended 
lliat  ajiplieation  be  made  for  sanction  to  a  loan  of  £8,000  for  exten- 
sions of  the  electricity  undertaking,  but  on  the  report  of  the  Finance 
Committee  the  matter  has  been  deferred  by  the  Corporation. 

Hove. — The  borough  electrical  engineer  (Mr.  C.  B.  Smith)  has 
reported  upon  the  tenders  received  for  the  supply  of  a  turbo-generator 
and  a  battery  of  aeeumulators. 

Mr.  S.MiTii  stated  that  (he  best  suited  for  the  Council's  n'lpiiremeuts 
w.is  a  turbine  connected  with  two  t;cncnitors  in  tandem,  and  for  that 
lyisc  of  machine  five  tenders  were  received.  When  instructions  were 
;;ivcn  to  obtain  tenders  it  was  contemplated  that  a  delivery  eouUl  be 
nhiaiiuil  so  that  tile  new  plant  could  be  working  in  time  for  the  next. 
winters  load  ;  but  Jlr.  Smith  is  of  opinion  that,  owing  to  the  war,  Iho 
plant,  could  not  jiossibly  be  gotrto  work  before  the  middle  of  next  Decern 
her.  The  prices  are  20  jser  cent,  higher  than  they  were  three  months  ago, 
but  the  advantages  to  be  gained  from  economy  in  working  ami  the  savings 
to  be  elVectcd  in  coal  costs  outweigh  the  disadvantages  of  the  increased 
liist  c(isl,',and  that,  had  it  not  been  for  thetlovcrnmcnt's  reipiest  to  defer 
expenditure  at  present,  he  would  hav(^  imhesitntinyly  advised  the 
acceplance  of  a  tender. 

The  Lighting  Committee  has  resolvcil  to  postpone  llii'  iustallation  of 
the  additional  tiirbo-generntor  iilaut  and  to  inform  I  lie  tenderers  ac- 
cordingly. 

Xinc  tenders  were  received  for  the  battery  of  accunuilators.  and  Mr, 
Smith  recommemls  the  acceptance  of  the  Tudor  Accumulator  Company's 
tinder  (at  £701 ),  in  res)H'et  of  which  the  company  also  offered  to  maintain 
the  same  for  10  years  at  £17  per  annum.  In  conjunction  with  (he  battery 
il  will  also  be-,  necessary  to  have  two  sc(s  of  Isuttcry  lioo.stcrs.  .Mr.  Siiiilh 
suggests  that  separate  prices  for  the  dynamos  and  uioiors  and  sw  ilchgenr 
be  obtained,  which  would  bring  the  cost  of  each  umt  below  £U10,  and 
woidd  enable  the  battery  to  be  ready  for  work  in  12  weeks  from  the  date 
of  the  order.  The  new  imttcry  should  be  got  to  work  as  soon  as  possible, 
as  it  wouki  enable  the  Council  to  give  a  better  di.stribution  of  electrical 
pressure  and  also  effect  a  good  economy  in  working. 

The  Committee  recommends  tha(,  notwithstaiulim;  the  recommen- 
dation of  the  Covernment  to  curtail  (•xiicnditure,  llu^  installation  of  the 
battery  is  of  suflieient  iiii|iortance  to  warrant  the  cxpeiiditiirc.  and 
recommends  the  Council  to  accept  the  tender  of  the  Tudor  Accumulator 
Co..  ond  (o  authorise  the  Committee  to  obtain  and  iustal  the  two  sets  of 
boosters,  &c. 
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Sheffield. — The  Electric  Supply  Committee  is  to  appoint  an 
assistant  mains  engineer  at  £100  a  year. 

Mains  are  to  be  extended  in  various  parts  of  the  city  at  a  cost  of  £450. 

The  Electric  Supply  Committee  has  received  an  application  from  the 

miUtarv  authorities  for  a  supply  of  current  to  tlio  South  Yorksliire 

Asvlum.  Wadslcy.  outside  the  area  of  supply,  and  it  is  proposed  to  apply 

to  the  Board  of  Trade  for  sanction  to  the  supply  being  given. 

Southend-on-Sea. — The  Council  have  received  sanction  to  a  loan 
for  certain  worlcs,  including  the  erection  and  equipment  of  a  sub- 
station. 

Torquay. — The  Council  have  decided  to  i)ress  the  L.G.  Board  for 
sanction  to  borrow  £1,800  for  alterations  and  extensions  at  the  eler- 
Iricitv  station  and  the  acquisition  of  new  ofHces  and  stores.  ' 

Tlie  Board  have  iiitiniali  d  (Ii.il  thr\  launofc  sanction  the  loan  at  proscnl, 
hut.i/  arrangements  xm  r. maWr  f. n  c  (.iH|iloting  the  piu'chasc  now, it  would 
not  prejudge  an  a]i|ilii:ii  mu  l.il.  i  tor  tin-  loan. 

Mr.  Kekswill  stated  at  the  last  meeting  of  the  CouiU'il  that  it  was 
impossible  to  carry  on  the  work  of  the  electricity  undcilaking  without  the 
proposed e.Ktension,  and  the  otKccs  and  stores  would  he  couvcuieut  for  all 
time. 

Walsall. — The  L.O.  Board  has  sanctiouetl  tin;  borrowing  of 
i;l(i,700  for  the  eloctricity  undertaking — viz.,  £i;5,300  for  mains. 
£.")00  for  services  and  £2.900  for  transformers. 

The  Electricity  Committee  has  .settled  a  scale  of  charges  to  !«•  marli- 
when  a  consumer  is  rc-conuectcd  after  disc(mnection  owing  to  uom. 
Iiiiyincnt  of  acminit,  &c. 

In  \  it«  of  tlir  representations  made  by  the  Board  in  favour  of  rotlucing 
capital  cxijcnditurc,  the  Committee  has  decided  that  further  extensions 
of  current  which  are  not  required  by  maiuifacturers  for  war  purposes  will, 
for  the  present,  be  only  carricil  out  on  the  applicant  providing  the  cost 
of  t he  service.  Main  extensions  are  to  be  carried  out  at  a  cost  of  £42(1, 
and  the  electrical  engineer  (Mr.  H.  A.  Howie)  has  been  instructed  to 
negotiate  for  a  site  for  a  sub-stationin  the  Bescot  district. 

Wrexham. — The  Council  propose  to  take  steps  to  extend  the  area 
nf  rleetrieity  supply,  and  the  Rinal  Council  has  been  asked  to 
aplpoint  representatives  to  confer  with  the  chairman  of  the  Elec- 
ti)i  ify  Committee,  the  Mayor  and  Councillor  Stanford  on  the  qtic;  ■ 
tioii  of  considering  the  area  to  b?  included. 

The  Electrical  Contractors'  Association  have  inquired,  in  regard  to  the 
proposal  to  undertake  the  wiring  of  premises  and  the  sale  of  fittings, 
whether  the  Council  have  special  statutory  authority  to  engage  in  such 
work. 

GENERAL. 
Bexley. — At  last  week's  meeting  of  the  Council  the  principle  oi 
purchasing  out  of  revenue  a  motor  vehicle  for  the  electricity  depart- 
ment, estimated  to  cost  £140,  was  agreed  to. 

It  was  also  decided  to  instal  a  50  kw.  rotary  converter  at  a  cost  of 
£350,  of  which  £140  would  be  jirovided  out  of  loans  already  sanctioned 
and  the  remainder  out  of  revenue,  (h-eat  economies  were  promised  wluiv 
the  machine  was  installed. 

The  engineer  reported  that  four  men  on  the  traffic  staff  wCre  ill  and 
tHci  more  had  left,  and  consequently  the  full  tramway  .service  had  not 
bicii  maintained. 

Boston. — At  the  meeting  of  the  Rural  Council  la.st  week  the  clerk 
(Mr.  H.  Smith)  reported  that  the  Board  of  Trade  had  decided  to  grant 
a  Pro\'isional  Order  for  the  .supply  of  eleetricit  \-  to  Boston  and  certain 
parishes  in  the  rural  district. 

The  clause  desired  by  that  Council  providing  for  la\iug  tlowu  mains 
within  three  years  from  thi!  commencement  of  the  order  was  included, 
but  it.  was  announced  on  behalf  of  the  Board  of  Trade  that  the  order 
would  not  come  into  operation  before  the  close  of  the  war,  the  object 
being  to  prevent  capital  being  locked  up  in  a  private  enterprise.  The 
promoters  have  not  settled  whether  the  generating  2>lant  is  to  be  in  Boston, 
t>kirlK'ck  or  Skirbcck  Quarter. 

Mr.  W.  K.  H.VBWoon,  one  of  the  deputation  who  waited  upon  the  Board 

i    iiade,  said  their  representations  received  every  consideration,  and 

"im.se  was  expressed  by  the  Board's  oflicials  that  an  area  with  29,000 

inhabitants  such  as  was  affectcil  by  the  propo.sal,  should  be  without  a, 

public  .supply  of  electricity. 

Cahirciveen  (CO.  Kerry).— The  Rural  Clouneil  have  aulhoriseil  tho 
Cahireiveen  Electric  I.,ight  &  Power  Co.  to  erect  mains  and  poles  in 
tho  stre(!ts  for  the  supply  of  electric  current  for  private  and  public 
I   lighting. 

Cahir  (CO.  Tipperary).     .\s  the  local  gas  company  has  decided  to 

III.  r.  a,.si,  the  price  of  gas  to  Us.  Od.  per  1,000  cubic  ft.  for  lighting,  and 

.  6d.  for  other  purposes,  a  public  meeting  has  been  held  to  con- 

the  question.     After  discussion  it  was  decided  to  form  a  com- 

'  I'aiiy  to  establish  electric  .supply  works. 

Ealing.-  .\t  the  last  meeting  of  the  Council  tho  borough  electrical 

I  engineer  (Mr.  .J.  D.  Knight)  reported  that  12  officials  and  omploy<i.< 

'  of  tho  electricity  department  wcro  on  active  service,  and  a,s  others 

h«d  expressed  a  dtisire  to  enlist,  he  asked  for  instriuHloiiH  U|Oiithe 

I  iiiatlcr. 

Mr.  Knight  pointed  out  the  highly  technical  nature  of  the  work  iii'r- 
I  formed  by  the  men,  and  stated  that  in  his  opinion  it  was  not  desirable 


in  the  interests  of  the  undertaking  and  safety  of  the  public  that  any  more 
officials  should  enlist,  and  suggested  that  the  Electric  Supply  Committee 
should  provide  all  the  staff  and  employes  with  a  distinctive  badge  show- 
ing that  they  were  engaged  upon  public  .service. 

The  committee,  therefore,  recommended  that  so  far  as  the  electricity 
undertaking  was  concerned,  the  resolution  to  ])ay  tho  salary  and  wages  of 
officials  and  staff,  less  Army  pay,  as  regarded  those  men  who  in  future 
wished  to  enlist  be  suspended,  and  that  the  Tomr  Clerk  communicate 
with  the  War  Office  to  inquire  whether  there  was  any  objection  to  the 
men  who  appeared  to  bo  of  military  age  being  provided  with  a  badge  to 
show  that  they  were  engaged  upon  public  service. 

The  recommendation  was  adopted. 

East  Grinstead. — A  Board  of  Trade  inquiry  has  been  held  by  the 
Hon.  T.  H.  W.  Pclhani,  C.B.,  into  tho  application  of  the  Urban 
Council  for  a  provisional  electric  lighting  order  for  the  district. 

Mr.  E.  1'.  WniTLKV  Higiiks  appeared  for  the  Council,  and  gave 
statistics  of  llir'  |ui|iMlation,  rateable  value,  &c.  There  were  many  good- 
cla.-i.K  liosin.^s  |iniiiisrs  in  tho  town,  and  for  some  time  past  the  need  of 
(•111  tri'-  lijhl  liad  I.I  III  felt.  At  present  there  were  29  private  electric 
light  pluul.s  111  tht-  district,  and  many  people  thought  the  Council  were 
about  10  years  too  late  in  applying  for  the  order.  It  was  one  of  the 
largest  towns  in  Sussex  without  an  electric  hght  supply.  The  Council 
had  erected  a  dust  destructor,  and  the  f'ouncil  proposed  to  erect  a 
geiirrat  ing  station  on  the  destructor  site.  The  initial  cost  would  be  about 
£1IJ.0II().  A  hurried  canvass  of  the  ratepayers, was  made  the  week  before 
last,  and  there  were  103  ajiplications  by  people  in  the  compiilsory  area 
and  74  applications  by  iiersons  outside  that.  area. 

JIany  witne.sses  were  calleil  to  prove  the  demand  there  was  for  a  supply 
of  electric  current  for  lighting. 

The  Inspector  :   I  think  you  have  ))rovetl  a  very  good  demaiul. 

Mr.  JoHff  B.  MoRCJ.vx,  resident  and  consulting  electrical  engineer  U> 
Horsham  Council,  said  he  had  preparetl  the  scheme  for  East  Grinstead. 
It  was  proposed  to  have  oil  and  steam  plant,  utilising  the  power  from  the 
destructor  as  far  as  it  would  go.     At  Horsham  they  had  a  780  n.r.  ]ilant 


if  refuse  destructor  as  they  had  at  East  Griu- 
I  ivcd  a  complaintof  smell,  noise  or  vibration. 
it  ion  was  run  by  oil  and  steam,  and  no  com- 
'..isiTitrst.ike  III-  iiad  iii«l  df«i._'nfd  tlieir  u'ciir- 
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would  not  in:  a  iiuLsaiuv.  At  llor.-,haiu  llic  destructor  gaxi-  a  net  piutit 
to  the  town  last  year  of  £143,  and  had  saved  them  340  tons  of  coal.  The 
modern  refuse  destructor  was  a  commercial  proposition.  In  regard  to 
smell,  he  could  say  that  the  cremation  was  absolutely  comjilcte,  and  no 
smell  could  be  deliected  outside  the  building.  If  the  plant  was  |iri)|n  riy 
installed  there  would  be  no  vibration.  A  good  deal  of  tho  objrrtioii  at 
East  Grinstead  had  arisen  from  the  fact  that  a  local  (inn  had  installed  a 
plant  which  had  caused  a  nuisance. 

There  was  some  ojjposition  by  owners  of  properly  on  the  ground  of 
vibration  and  noise. 

Enniscorthy. — A  local  inquiry  was  recently  held  into  the  applica- 
tion of  the  Urban  Council  for  a  provisional  electric  lighting  order. 

Evidence  was  given  that  tho  (Jouiunl  had  ])romoted  the  scheme  bccaus(^ 
of  the  dissatisfaction  with  the  price  and  quality  of  the  ;■,  vs.  The  charge 
for  gas  was  about  5s.  per  1,000  cubic  ft.  The  estimated  co.st  of  the 
electric  supply  scheme  was  £5,357.  •■ 

Glasgow.— Abaut  2,000  of  th^  tramways'  stall'  are  now  serving 
with  tho  colours. 

Those  remaining  at  home  have  already  contributed  over  £2,600  to  tlii^ 
Brinco  of  Wales'  Fund,  and  every  week  substantial  sums  are  set  aside  for 
Belgian  relief  and  the  purchase  of  tobacco,  cigarettes  and  pipes  for  those 
at  the  front.  It  is  now  proposed  to  endow  two  hospital  beds — one  for 
the  British  Red  Cross  Society  (Scottish  branch),  which  will  bo  sent  to 
France,  and  the  other  for  the  Scottish  Women's  Hospital  organised  for 
Serbia. 

Ilkeston. — The  question  as  to  whether  electricity  supplied  for 
photo  printing  should  be-  charged  at  tho  lighting  or  power  rate  is  still 
exciting  discussion  in  local  circles,  and  at  the  last  meeting  of  the 
Comicil  it  was  decided  to  obtain  counsel's  opinion  on  tho  point.  The 
chairman  of  the  Electricity  Cbmniittoc  (Councillor  Wm.  .Smitli)  jmiI 
tho  following  questions  to  the  U.(.i.  Board  : — 

(1)  '"  Is  it  illegal  to  supply  current  for  photo  printing  at  power  rates  '!  " 
(2)  '■  If  we  supply  at  power  rates  are  we  liable  to  bo  surcharged  '!  "  (3) 
"  Can  you  quote  anj'  test  cases  bearing  on  tho  point  ?  "  (4)  "  Can  you 
give  me  the  names  of  a  few  towns  whore  they  have  Local  Government 
Board  auditors  '/  "  (5)  "  Can  you  tell  mo  where  I  can  get  a  complete  list 
of  (lie  (owns  who  have  Local  (jovernnunt  Board  auditors  '/  "  Councillor 
Smith  also  asked  the  Board  to  issue  instructions  to  the  auditors  that  U" 
surcharge  be  made  in  cases  where  power  rates  were  being  charged  for 
photo-printing  purposes. 

In  their  rejily  the  Board  sent  a  list  of  councils  of  mvmicipal  boroughs 
whoso  accounts  were  audited  by  district  auditors,  and  they  stated  that 
tho  accounts  of  all  urban  district  and  rural  district  councils  were  also 
subject  to  such  audit.  In  reply  to  questions  (1)  and  (2),  the  assistant 
secretary  (!).  Dolton)  stated  that  those  matters  seemed  to  depend  upon 
the  terms  of  the  si>ecial  act  or  junvisioual  order  under  which  the  supply 
was  given.  The  Board  were  not  aware  of  any  provision  in  the  general 
law  upon  (he  subject.  In  fiirdier  reply  to  those  questions  and  to  ques- 
tion (3),  he  statcil  that  the  lioaril  were  not  aware  of  any  decision  of  tho 
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Courts  upoi  the  point,  and  that  they  did  not  find  that  it  had  arisen  on 
an  appeal  made  to  them  from  a  decision  of  a  district  auditor.  Apart 
from  such  au  appeal  they  would  have  no  power  to  decide  the  point.  The 
Board  were  not  empowered  to  give  any  such  instructions  as  were  suggested 
in  the  last  paragrapli  of  the  letter. 

Lincoln.— The  Council  have  decided  to  allocate  £2,000  of  the 
year's  profit  on  the  electricity  department  to  the  relief  of  rates. 

Llanfarnan. — The  Urban  Council  ha\c  asked  the  Highways  Coni- 
niittee  to  report  upon  the  offer  of  the  South  Wales  Electric  Power 
Co.'.s  offer  to  supply  the  Council  ■wiih  electricity  in  hulk  for  jnililic 
and  private  lighting. 

Marylebone  (London). — In  consequence  of  the  war,  the  Electric 
Supply  (  onunittcc  anticipates  a  considerable  reduction  in  the  con- 
sumi)lion  of  electricity  for  private  lighting,  and  recommends  an 
advance  of  10  per  cent,  on  the  accounts  of  consumers,  to  take  effect 
from  the  beginning  of  the  .June  quarter. 

The  gloss  profit  on  the  December  quart  ers  working  shows  a  rcduct  Ion 
(compared  with  Decemlier.  1913)  of  £5,346,  brought  about  by  a  reduction 
of  income  .imounting  to  £(j,378,  whilst  the  reduction  in  expenditure  is 
£1,032.  I'rom  the  station  records  of  tlie  last  few  weeks,  this  diminution 
of  sales  scorns  to  have  been  to  some  extent  arrested.  In  estimating  the 
e.\|Hnditnre  on  r(!vcnue  account  for  the  ensuing  year,  the  Committee  has 
allowed  for  an  ad  vjwice  of  33  per  cent,  in  the  jirice  of  coal.  This  advance 
in  price  on  an  estimated  sale  of  Ida  million  units  involves  an  extra  charge 
of  £(>,.52.').  Altogctlur  the  Committee  has  had  to  allow  for  special 
charges  arising  imt  of  the  national  crisis  to  the  extent  of  £12,000  per 
ainnim.     The  estimateil  not  credit  balance  on  the  year  is  £2,()2t>. 

Newport  (Mon.)— On  Wcdncsday^the  Coi]>oration  authorised  the 
Elootricity  (Jonimittee  to  increase  the  price  of  electric  current  1).\' 
20  ])or  cent,  after  .June  24  next  in  order  to  meet  the  increased  prices 
of  coal,  mat<'rial  and  labour.  The  (ias  Company  has  also  agreed  to 
make  :■.  similar  increase. 

Presentation. — Recently  the  London  and  provincial  staff  of 
Waygood-Otis  (Ltd.)  made  a  ]>reseiitation  to  the  chairman.  Mi-. 
Henry  C.  AValker,  M.I.Mech.E.,  in  celebration  of  liis  .50  years'  asso- 
ciation with  the  business.  The  presentation  included  a  mahogany 
hall  clock  and  an  illuminated  album,  containing  upwards  of  TttO 
names.  Tlie  album  contained  2.')0  blank  spaces,  these  representing  t  he 
luiniber  of  Wavgood  employes  at  the  front. 

Public  Services  and  the  War.— On  Tuesday  the  Lord  Mayor  (if 
Birniingliani  made  a  statemt'nt  respecting  the  arrangements  made  for 
the  release  of  Corporation  workmen  for  service  in  armament  factories. 
At  an  interview  which  the  Lord  Mayor  and  Town  Clerk  had  with  Mr. 
}l.  H.  Hooper,  of  the  L.(3.  Board,  the  latt<;r  staked  that  he  was  requested 
by  till'  I'nsident  of  the  Board  (on  behalf  of  Lord  Kitchener)  to  urge  the 
desirability  of  the  Corporation  releasing  as  many  of  their  workmen  as 
]jossiblo  for  employment  by  the  Governmoivt  in  the  manufacture  of 
munitions  and  other  materials  required  in  the  prosecution  of  the  war. 
It  was  pointed  out  that  the  needs  of  the  War  Office  were  imi)erative  and 
must  be  met  even  at  the  sacrifice  of  some  of  the  public  services  of  the 
city.  The  I>ord  Mayor  considered  that  in  the  interests  of  the  nation  and 
for  the  credit  of  the  city,  the  reijly  must  be  pronqit  and  ado()uate,  ami  he 
directed  the  Town  Clerk  to  get  into  touch  with  the  heads  of  the  various 
Corporation  departments. 

In  a  letter  to  the  L.G.  Board  the  Town  Clerk  stated  thatthe  Corpora- 
tion would  do  their  utmost  to  as,sist  the  War  (Iffico.  The  Corporation 
.were  prepared  to  curtail  the  public  services  so  that  the  largest  possible 
number  of  men  coulil  be  released  for  emyiloymcnt  in  armament  manu- 
factories. Sjx-edy  comjjliance  with  Lord  Kitchener's  request  was  not 
easy;  for  already  al)out  2,500  employes  of  the  Coimcil  were  .serving  with 
the  colours,  and  in  many  instances  the  dejiartments  were  now  undor- 
stalTorl.  liul  by  the  exercise  of  care  and  the  reorganisation  of  duties  the 
Corimration  could  spare  1.002  men  taken  from  the  various  departments. 
including  233  from  the  )>ufilic  works.  200  from  the  gas.  r>~  from  the  water, 
.'">  from  olectric  supply,  Ki.)  from  the  lighting,  stables  and  refuse  disposal. 
48  from  the  parks,  20  from  the  public  health,  !)  from  the  estates,  I  from 
the  asylums,  311  from  the  tramways,  and  13  from  the  education  depart- 
ments. Out  ofl.5,267  municipal  employes.  2,61.5  (or  17  per  cent.)  have 
already  joined  the  Army  or  Navy.  Of  3.430  tramway  employes  S9o  (2ti 
)>er  cent.)  and  of  701  electric  supply  employes,  155  "men  (22'per  c<nl.) 
liave  joined . 

Other  Corporations,  including  Newcastlo-on-Tyne  and  Ix-eds,  are 
following  Hirmingham's  lead. 

Queensbury  (YorkSj.  Tho  Urban  Council  liavc  deeid.'d  to  suiq.orl 
1  ho  I'.dl  of  I  he  Vorksbiie  Electric  Power  Co.  for  the  supply  of  electric 
curren'  in  the  district. 
^  Romford.— The  Urban  Council  have  approved  the  plans  of  the 
County  of  London- Electricity  Co.  for  the  laying  of  ic^onduits  and  elec- 
tric supply  mains  in  various  streets. 

Ross. -The  Ross  Electric  Light.  &  Power  Co.  has  increased  the 
ohar!."-  for  eleetrieity  by  10  per  cent. 

St.  Anne's-on-Sea.  The  electrical  engineer  (Mr.  .T.  H.  Clothier) 
!•  lorts  that  lately  there  has  Ijcen  a  very  gratifying  increa.se  in  the 
'■  ii|"il  of  eli.elrie  ourrent.  the  denniml  for  beating  piirm.ses  beino 
•    i  •  ciuUy  nolaUo.     Tliuro  mo  1,022  consumers. 


Tunbridge  WeUs. — As  a  result  of  the  recent  L.G.  Board  inquax 
into  the  Council's  application  for  sanction  to  borrow  £8,137  for 
electric  lighting  piu-poses,  the  Lighting  Committee  has  instructed  the 
Borough  Electrical  Engineer  (Mr.  E.  X.  Toi-py)  to  report — 

(1)  On  the  suggestions  of  the  inspector  to  provide  steel  headers  to  t«n 
boilers  in  jilaec  of  the  existing  c.i.  headers  ;  and  (2)  on  the  running  of  tho 
plant  non-condensing,  &c.,  during  the  ])roposed  re-building  of  the, 
existing  cooUng  tower.  The  Town  Clerk  has  also  been  instructed  to  com- 
]ilete  tho  contract  with  Witting  &  Partners  for  dismantling  the  existing 
cooling  tower  and  redjuilding  the  new  tower. 

It  was  pointed  out  at  the  recent  local  inquiry  that  last  winter  the 
undertaking  was  running  without  any  spare  plant  iii  the  boiler  house, 
and  the  department  had  to  work  two  water-tube  boilers  which  had  been 
in  commission  for  the  last  20  years,  and  which  were  fitted  with  c.i. 
headers  and  mud-drums,  although  they  were  considered  unsafe  for 
continuous  work.  In  reply  the  L.G.  Board  Inspector  said  that 
for  £.500  out  of  the  revenue  accomit  new  sections  might  be  fitted  to 
those  old  drums,  although  it  was  pointed  out  that  the  increase  in  effi- 
ciency of  the  extension  would  practically  cover  the  interest  and  re- 
payment on  the  boiler  extension.  The  Inspector  replied  that  economy 
of  cqieration  did  not  enter  into  the  question  at  all.  and  that,  if  they  could  ( 
get  thnmgh  the  load  at  all.  the  runuinir  ousts  did  not  m.attor  as  long  as  no 
further  capital  was  needed.  The  old  boilers,  which  Mr.  Hooper  recom- 
mended to  be  patched  up  at  a  cost  of  apiiroximately  £500,  have  only  an 
eftieienoy  of  70  ])er  cent.,  whereas  thi-  new  installation  had  a  guaranteed 
efficiency  of  81-5  per  cent.  With  regard  to  the  loan  for  a  cooling  tower, 
it  was  jiointed  out  that  the  existing  tower,  besides  being  over-loaded, 
was  in  such  a  decayed  condition  that  it  must  be  pulled  down  and  re-built. 
The  same  argument  was  put  forward  with  regard  to  last  winter's  load  : 
but.  with  regard  to  the  condition  of  tho  tower,  Mr.  Hooper  said  that  tho 
deiiartmont  would  have  to  run  non-condensing  during  the  sununer  whilst 
that  was  being  pulled  down  anrl  rebuilt  out  of  revenue,  irrespective  of 
whatever  reveime  cost  that  would  necessitate. 

The  Committee  has  atljourued;<onsideration of  .\lr.  R. N. Torpy's report 
on  the  extension  of  mains  during  tho  next  thr<o  years  until  after  the 
Tunbridge  WeUs  Electric  Lighting  Extension  Order  has  l)een  granted 
by  the  Board  of  Trade.  Aiq>lieation  is  to  be  made  to  the  Board  for 
consent  to  sup))ly  energy  to  Busthall  and  Southborough,  which  are 
outside  the  existing  area  of  supply. 

Mr.  .J.  Dcvoy,  mains  superintendent,  has  resigned,  and  the  Lighting 
(  ommittee  has  decided  to  grant  the  chief  assistant  electrical  engineer 
(.Mr.  J.  K.  Pownall)  a  gratuity  of  £10  for  extra  work  done  since  the 
ounimencoment  of  the  war. 

Willesden.— At  the  last  meeting  of  the  Coinu-:!  the  eliairman  (.Mr. 
G.  H.  Hiscocks)  referred  to  the  working  of  the  electricity  departmoul 
dming  the  past  \oar. 

They  started  t  lie  year  wcU  in  advance  of  all  previous  years,  and  up  t" 
the  outbreak  of  war  the  purchase  of  energy  from  the  Xorth  Metropolita" 
Electric  Power  Supply  Co-  showed  an  increase  of  20  per  cent.  Thai 
state  of  affairs,  however,  could  not  continue  in  view  of  the  large  reduotio'i 
in  public  lighting:  but  much  new  business  had  boon  secured,  and  tho 
probable  result  of  the  year's  working  would  be  that  the  purcha.se  from 
the  power  company  would  be  about  5  ])er  cent,  higher  than  in  1!)13-14, 
while  a  number  of  important  developments  were  being  put  in  hand  by 
various  firms  which  it  was  hoped  would  substantially  and  permanently 
increase  the  revoniu"  of  the  dejiartment. 

Of  the  staff,  seven  hail  joined  H.M.  Forces,  while  two  others  who  were 
desirous  of  going  had  to  be  refused  permission  by  reiison  of  the  difficulty 
in  fiUing  their  places. 

Tho  Finance  Committee  recommended  that  the  attention  of  the 
Electricity  Committee  be  calle<l  to  the  circular  letter  frtmi  the  Treasury 
as  to  curtailment  of  experidituiv. 

The  chairman  of  the  Electricity  Ccunmittoo  (Mr.  11.  Oavey  Turner) 
said  that  the  matter  arose  out  of  items  relating  to  the  purchase  of  motors 
for  new  customers.  Such  expenditure  couhl  not  possibly  be  curtailed, 
as  they  could  not  refuse  new  customers.  The  money  would  be  paid  out 
of  revenue  and  if  any  dilficulty  arose  they  would  have  to  raise  it  out  of 
their  rosorvo  fund. 

LIGHTING,  POWER  &  HEATING  NOTES.    ,^ 

BourtOnon-the-Water.  I'he  I'arish  Council  arc  consideiing 
tenders  for  the  pulilio  lishting. 

The  H.iurton-on-tho- Water  Electric  Light  &  Power  Co.  has  submitted 
two  tenders — viz..  («)  for  one  year's  contract  at  £52  ;  (h)  a  three  years' 
contract  at  £47  ayear.  The  local  gas  compan^•  is  willing  to  do  the  lighting 
as  at  present  arranged  for  the  .season  I!tl5-lt>  for  £5!t,  but  it  is  not  pn- 
|iaroil  In  outer  into  a  three  years"  contract  owing  to  the  condition  of  tlo 
ooid  market. 

Middleton  (Lanes.) — Tho  Council  have  authorised  arrangeraenu 
being  made  with  Manche.ster  Corporation  for  the  supply  of  electricity 
to  the  Xfva  Mills. 

Dining  the  past  month  132.700  vmits  of  electricity  were  generated, 
aL'aiiist    I25,!IS2  in  tho  orrospomlinu  munlh  last  year. 

Poor  Law  Institution  Lighting.  The  Treasin-y  hn,s  informed 
Ballyinena  Guardians  that  they  have  no  objection  to  the  raising  of  a 
loan  of  £3,:)00  by  the  (luarilians  for  electric  lighting  and  heating 
installation  at  the  workhinise  and  new  bosjiital. 

llondnn  Guardians  have  approved  the  spooilio.il  ions  prepaiefl  by 
Mr.  H.  S.  Brackeuluy  fur  Ibu  cleutriu  lij^lu  inslullatiuu,  &c. 
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Swansea. In  thP  course  of  sorao  remarks  made  at  the  recent 

inspection  of  a  new  Curtis  turbo-generator  the  borough  electrical 
engineer  (Mr.  J.  W.  Bun)  laid  emphasis  on  the  need  of  increasing  the 
dav  load,  particularly  for  heating  and  power. 

The\'  particularly  wanted  to  develop  cooking  by  electricity.  The  one 
great  obstacle  was  that  people  were  not  prepared  to  put  down  £20  for  the 
cooker  but  those  things  could  be  bought  out  of  revenue  and  let  the 
cookers  out  by  the  (|narfer  just  as  the  gas  companies  did. 

Works  Driving. — Dunferndine  District  Committee  liave  lei.  the 
contrait  for  the  construe; ion  of  the  new  reservoir  at  Giomlevon  to 
.Messrs.  P.  &  \\'.  Anderson  (Ltd.).  of  Olasgow. 

The  new  reservoir,  whiili  hiII  hr  iiimut  5  miles  from  Auehterarder,  will 
have  a  holding  capacity  nf  '.i.'iii.iiiKi.nnii  gallons.  The  construction  of  the 
rcservoii'  will  be  hastened,  as  ilu-  .Vilmiialty  are  at  present  asking  for  more 
water.  Messrs.  Anderson  propose  to  lay  down  generating  plant  for 
supplying  energy  for  driving  the  whole  of  the  jilaut. 

TRACTION  NOTES. 

Bolton.~-t)uin,y  lo  ihr  large  niiniljii  of  traiiiuay  employes  who 
liave  enlisted,  the  Corpor.ilion  have  been  obliged  to  cnriail  the 
iraniway  services. 

Halifax. — The  Corporation  have  authorisul  the  tramways  engineer 
10  carry  out  certain  alterations  to  car  bod  es  at  the  rate  of  about  12 
cars  per  annum,  at  an  estimated  cost  of  £20  per  ear.  The  idea  is  to 
provide  increa.sed  space  on  the  inside,  so  that  tliere  wovdd  lie  more 
walking  and  passing  room.     The  cost  is  to  be  borne  out  of  reveiuie. 

Walsall.— Tlie  re-laying  of  the  i>ortion  of  the  AValsall  wood  tiam- 
uay  I  xten.sion  from  the  "'Iron  Dish"  to  the  canal  bridge  will  bo 
|piiieeedcd  with  as  soon  as  the  work  in  connection  with  the  mnv  road 
from  Abli'well-street  to  B'rmingham-road  has  been  completed. 

TELEGRAPH  AND  TELEPHONE  NOTES. 

Automatic  Telephony  in  India.— Owing  to  the  success  of  the 

jiiioniatic  telephone  exchange  in  Simla,  the  Jlendjcsr  for  Commerce 
iiid  Industry  announced  at  the  meeting  of  the  Indian  Imperial 
'  i.iuicil  on  March  9  that  the  .system  was  to  be  extended  to  other 
low  ns  in  the  country. 

London  Telephone  Directory. — Mcs-srs.  Stone  &  Colquhoun.  !i:\ 
\  Icioria-street,  London,  S.W.,  have  published  a  key  to  the  Lon<loii 
Telephone  IXrectory,  191.">.  This  key  i.s  arranged  in  exchanges 
from  A  to  W  (Avenuc-W'ilh'sden).  The  key  enables  the  name  and 
iidilrcss  of  a  subscriber  io  be  found  when  the  numbi-r  and  exchange 
oidy  are  known.  Tlrls  appears  to  be  the  .second  edition  of  this  jiub- 
leation,  and  an  intimation  is  given  that  a  new  edition  will  follow  the 
]i\dj'ication  of  the  official  Teieiilione  Directory  from  time  to  time. 
The  price  is  2s.  net. 

Municipal  Telephony  in  S.  Africa. — The  "  Municijial  Journal " 
announces  thai  ^tn  arrangement  has  been  nurde  by  Durban  Council 
with  the  I'ost master-General  of  the  Unon  of  South  Africa  to  take 
over  and  manage  the  Government  trunk  telephone  exchange  at 
Durban.  The  local  telephone  system  is  already  a  municipal  under- 
taking. 

Postal  Telegraph  Factory,— During  the  cun-ent  financial  year  the 
Gcivcrnment  have  allocated  £l,tX)0  for  the  completion  of  a  new  tele- 
graph factory  in  Birmingham  (estimated  cost  £5,350,  in  aildition  to 
.£48.150  chargeable  to  telephone  capital  account),  and  £l,2tHl  for 
coriiplelion  of  tel(tgra|>b  stori-s  in  Birmingham  (estimated  cost  £1,700). 

Women  Telephone  Operators  for  Night  Work.— Owing  to  the  diffi- 

.liy  in  (jl)tain!ng  nial.',  operators  foi-  the  London  telephone  ex- 
•  li.uigcs,  the  tcU'iihoiie  (le))artmenl  of  the  Post  Office  ha.s  decided  to 
engage  female  operators  for  night  duty  during  the  war. 

.\lready  one  exchange  (the  \'ictoria  Exchange)  has  l)een  thus  staHVd 
in  the  trained  day  operators,  and  it  is  proposed  that  the  selected 
iididatcs  should  first  attend  the  training  school,  ami  as  they  Ixfcome 
II  ieiil  they  will  be  passed  out  to  the  various  Ltmdim  exchanges.  During 
ir  training  the  operators  will  receive  22s.  a  week,  and  when  they  pass 

I  they  will  get  24s.  for  a  48  hours  week.      Beds  are  jirovided,  so  that; 
rotation,  the  oiK-rators  can  obtain  two  li<mr.s"  rest  or  sleep.     They 

II  Clinic  (in  duty  at  8  p.m.  and  leave  at  8  a.m.,  Imt  they  will  only  hi- 
I  ilnly  four  nights  a  week  out  of  seven. 


EMPIRE   NOTES.  1 

lllllllllllillllllllllllllllllllllllllllllllllllllllllllllllllll 

Australasia.-  .\t  a  recent  meeting  of  Sydney  City  Council  the 
Electric  Lighting  Committee  rejiorted  that  it  was  inadvisable  to 
proceed  « ith  the  proposed  purchase  of  a  coal  property. 

'" inial  report  of  the  Melbourne  Electric  .Sup))ly  Cnmmittce  states 

iiiss  receipts  were  £104,0(10  (increa.se  !>•(!  \«r  cent.),  gros.M  profit 
T'Hi  (increase  )l  per  cent.),  and  net  |irofit  was  Cii.OoO. 
■"^    .■...' lunti  of  the  Footseruy  (N'ictoria)  electricity  iiuUcrtuking  (nr 


the  past  year  .show  total  revenue  £9,308.  1(1>.  :!d,  ExiJenditure  (including 
interest,"sinking  fund,  &c.)  was  £(j,9l0.  7s.  7d.,  leaving  £2,488.  2s.  8d. 

Canada. — A  group  of  municipalities  have  organised  in  order  to 
urge  upon  the  Dominion  Government  the  necessity  of  subsidising 
the  construction  of  a  sj'stem  of  publicly-owned  radial  electric 
ra  Iways. 

The  suggested  subvention  is  S6.400  per  mile,  the  sum  now  paid  by  v.'ay 
of  Ijonus  for  the  eonstructicin  of  steam  rjiihvays.  The  proposed  radial 
electric  railways  would  In-  ccmsinirti-il  by  the  I'liivimial  Hydro-Electric 
Commis.sion,  of  which  Siv  .\d.iiii  link  is  {■hairniiiii. 

FOREIGN  NOTES. 

Argentina. — "  La  Xacion  "  says,  in  reference  to  the  recent  decision 
of  the  Supreme  Court  of  the  Province  of  iMendoza  declaring  the 
nullity  of  a  concession  granted  to  the  Compania  de  Luz  y  Puerzi  in 
that  iProvince,  that  the  suspension  of  the  operations  of  this  company 
is  a  matter  of  serious  niaterial  prejudice. 

The  company  was  engaged  on  an  engineering  work  of  great  magnitude, 
which  Included  the  divei'sion  of  the  river  .Mendoza  by  means  of  a  tunnel 
excavated  in  the  solid  rock  4  km.  from  the  intake  to  the  tenuhial, 
nearly  1  km.  of  the  work  having  been  coni])leted.  The  water  rises  to  the 
tunnel  by  means  of  three  cylinders  and  falls  u])on  turbines  designed  to 
generate  12,000  ii.r.  The  energy  was  intended  to  supjily  Ihr  city  of 
Mendoza  with  light  and  also  power  for  the  tramways,  imiii  ;ri,il  .siali 
lishments  and  the  Transandine  Railway.  The  Supreme  ('.mii  ilirlanil 
the  nullity  of  the  concession  in  virtue  of  a  prorogue  auflmrisiil  In  ilu- 
Government  for  the  termination  of  the  work.  It  appears  ibai  tin  (11111 
pany  had  nothing  to  do  with  the  conflict,  and  it  is  stated  imii  suppi.-iuL: 
the  judgment  does  not  permit  of  appeal,  the  Govi^rmnent  woultl  si  ill  lia\i 
to  assume  responsibility  for  the  prejudice  resulting  from  its  own  action, 
based  on  provincial  laws  over-ruled  by  the  Supreme  Court  on  points  of 
interpretat  ion. 

The  company  has  now  initiated  legal  proceedings  before  the  Supreme 
Court  of  the  iNation  against  the  Government  of  Mendoza  for  recovery  of 
a  deposit  of  SlOO.OOOm/n.  and  also  interest  oil  that  sum.  The  plaintiffs 
claim  they  have  a  right  to  withdraw  the  dejiosit  of  8100,000  m/n.  when 
work  to  the  value  of  double  that  .Tinount  has  been  completed,  and  the 
work  done  is  valued  at  more  than  .811,000,000. 

Spain. — A  concession  lias  been  granted  to  Don  F.  T.  Escobar  for 
the  utilisation  of  the  waters  of  the  Rio  iMundo,  province  of  Albace'.e. 
for  the  jiroduction  of  eirclric  |ioHri-. 

MISCELLANEOUS  NOTES. 

Competition  with  Germany  and  Austria-Hungary.  —The  Commer- 
cial Intelligence  Branch  of  the  Boari!  of  Trade  have  i.ssued  list  15  of 
articles  of  which  the  sources  of  sujiply  or  markets  have  been  inici-- 
fered  with  by  the  war. 

Copies  may  be  obtained  by  United  Kingdom  mamif.actiuers  and  traders 
from  7.3.  Basingliall-street,  London,  E.C.  The  aiticles  include  insulating 
materials  and  electrical  ajiparatus,  beads  and  bobbins  for  electrical  pur- 
poses, &c. 

Inquest. — An  inc|U=st  was  held  last  week  at  Penpodairheol  (South 
Wal(!s)  on  David  Morgan,  who  was  found  dead  on  tho  .'!rd  inst,  near 
the  Brecon  &  Morth,\T  Railway  at  AborbargoecL  >. 

Evidence  was  given  by  a  boy  named  Davis  that,  while  walking  from 
Aberbargoed  to  Elliot  Pit  to  examine  the  electric  cables  connecting  the 
two  collieries,  he  found  deceased  lying  close  to  a  footpath  ;  his  hand 
was  J  hi.  from  the  earth  wire,  which  ran  down  an  electric  pole  from  the 
cable.  Witness  sav/  sparks  flying,  and  ran  back  to  give  information  to 
the  electrician. 

The  electrician  (Mr.  Wit.  Li.oyd)  said  the  cable  carried  current  at 
.3,000  volts,  and  the  earth  current  was  1,700  volts.  They  had  indicators 
to  point  out  whether  there  was  anything  wrong,  but  there  was  nothing 
to  show  on  the  tlay  in  question  that  there  was  a  leakage  or  anything 
wrong  with  the  cable.  One  of  the  insulators  carrying  the  cable  at  t In- 
top  of  a  jiole  had  been  broken,  and  the  current,  having  gone  down  the 
earth  wire,  was  transmitted  at  a  point  near  the  baud  connecting  the 
staple  wire  to  the  pole.  The  current  travelling  over  that  had  evidently 
caused  the  man's  death. 

A  verdict  of  accidiiital  death  was  roturncd. 

Switching  and  Shooting. — Like  most  other  districts,  Merrie  Lsling- 
ton  has  it,s  Civic  (.iuards.  and  a  site  foi-  their  rifle  practi(-e  has  been 
offered  frei^  of  charge  by  Messrs.  .\.  P.  Lundberg  &  Sons,  adjac-ent 
to  their  works  (in  Livcrjiool-road,  X.),  whicli  arc  practically  in  the 
centre  of  the  borough. 

War  Service  Badges.— We  arc  informed  by  the  Army  Council  tlia; 
the  i.ssue  of  baflges  is  restricted  to  sfjecially  skilled  workmen,  of 
recruitable  ago.  in  the  i-mploy  of  British  .-irmament  /irm-i  who.se 
services  are  in(lis|jensable  for  the  execution  of  certain  sel<"cted 
Gov(-riiment  contracts. 

The  borough  electrical  engineer  of  South  Shields  (Mr.  Harry  S. 
Ellis)  ha.s  been  in  communication  with  the  Admiralty  on  the  ques- 
tion of  the  supply  of  war  service  badges. 

Mr.  EIUh  has  obtained  a  number  of  badges  for  certain  memljcrs  of  the 
Htaff  of  tlie  electricity  department  who  are  of  recruitable  age-,  but  whosi- 
position  makes  it  dilticult  for  them  to  get  away,  signifying  that  the  men 
are  serving  their  country  as  elliciently  a-f  if  they  had  ilomied  the  King'n 
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TENDERS    INVITED. 


Diesel  Oil  Engine  Fuel. 

Aylesbury  Urban  District  Council  invite  tenders  for  20  tons 
of  Diesel  Engine  Fuel  OiL  Particulars  to  be  sent  ti  the  elec- 
trical engineer  (Mr.  VV.  A.  Turnbull),  Electricity  Works.  A  vies- 
l)ury.  ijy  A])ril  21.     See  an  advertisemeni . 

Electrical  Stores,  &c. 

Wallasey  Corporation  want  tenders  by  April  22  for  12 
months'  supply  of  Meters,  Cable  and  Junction  Boxes,  Span  and 
Guard  Wire,  Switches  and  Cutouts,  &c.,  for  the  Electricity 
Department.     Forms  of  tender,  &c.,  from  the  Engineer. 

The  Postmaster-General,  Alexaxdri.\  (Egypt),  will  receive 
lenders  until  noon  May  15  for  the  supply  of  Lamps,  Electric 
Fans,  &c.,  for  one  year.  Specifications,  &c.,  from  the  Central 
Stores  Department.  G.l'.O.,  Alexandria. 

Diesel  Generating  Set,  Balancer  and  Cables. 

Basingstoke  ( 'oi-poratioii  invite;  tcidcrs  for  supply  jiid 
erection  of  a  Diesel  Engine  Generating  Set,  a  Motor-gener::'or 
Balancer  and  Cable;.  Tenders  to  the  Electrical  Engineer  by 
noon  April  19. 

Testing  Instruments. 

The  \'rtorias  Railway  Commissioners  require  tenders  by 
1 1  a.m.  May  5  for  the  supply  of  one  Double-range  Ammeter,  one 
Switch  Fu!;e,  two  double-pale  Two-way  Switches,  two  Singlc- 
jiole  Six-way  Voltmeter  Switches,  tiraphic  .\mineter  and 
Graphic  Voltmeter.  Specification  from  tl'.e  Conunissionevs' 
t)fficps.  Spencer-street,  Melbourne. 

Water  Tube  Boilers,  Fuel  Economisers,  Feed  Pumps,  Condenser,  &c. 

Teuicrs  are  invitel  f(.)r  the  supply,  delivery  a  ul  cicctio:!  ri 
Melliunriie  of  Four  Mechauically-tireJ  Water-tube  Boilers.  Two 
Fuel  Economisers,  One  Turbine-chiven  Boiler  Feed  I'limp  IS 
Machines  of  the  Stationary  Type  for  the  automatic  wei<ihinu  of 
coal,  and  Two  (Circulating  Water  Pumping  Sets  for  the  City  of 
Melbourne.  Tender  forms,  &c.,  from  the  agents  for  the  City 
Council,  Messrs.  Mcllwraith, McEacharn &  Co.  Propy.  (Ltd.),  Bil- 
liter-square-buildings,  London,  E.C.  Tenders  to  the  chairman. 
Electric  Supply  Committee,  Towni  Hall,  Melbourne,  by  .Time  If). 

Dundee  Corporation  invites  tenders  (by  April  28)  for  supply 
and  erection  of  Centrifugal  Circulating  Pumps  and  about  7.")0  ft. 
of  42  in.  and  30  in.  e.i.  Pipes. 

Wiring  and  Fittings. 

Hknikin  Guardians  require  lenders  by  10a.m.  .\pril  20  lor 
Electrical  liLstallation  Work  at  the  Redhdl  Institution.  Speci- 
fication may  be  ;een  at  the  Guardian's  offices,  Edgware. 

Hull  Education  Committee  require  tenders  by  JO  a.m.  Apr  1 
20  for  Wiring  the  Girls'  Secondary  School,  Cotlim^haiu-road, 
Hull.     Specifiealions  from  the  City  Archtcct. 
Tramway  Rails,  &c. 

.Mam  II ESTER    Ti-amways    Committee    require    lenders    by 

10  a.m.  Apiil  20  for  the  supjily  of  Steel  (ijrder  Tramway  Rails 
and  Fisliplatcs.      S|iecilical ions,  &c.,  from  the  General  .Manage;-. 

Track  Transformers,  Signals,  Wheels  and  Axles,  &c. 

The  Victorian  Railway  Commissioners  require  tenders  by 

11  a.m.  May  19  for  120  s.p.  Track  Trantformors  and  .'JOO  Electric 
Signals  and  Spare  Parts  ;  and  by  1 1  .-..m.  .luno  2  for  300  Electric 
Train  Stops  (and  in  each  case  such  further  sui)plie3  of  simih'.r 
goods  IV ;  may  be  require  1  during  five  years):  .anl  for  Bogie 
Tnieks,  Wheels  aid  .Axles  for  10  Electric  Street  Railway  Ca::;. 
Specifications  from  Railway  Offices,  Spencor-strect,  Molbounie. 

Cables,  Switehgear,  CarbJns,  &c. 

Mountain  A.sh  Urban  Council  require  lenders  (by  noon 
April  2(i)  for  Sub-station  Building  Underground  Cables,  l.t. 
Overheatl  Lines  and  Public  Lighting,  e.h.t.  and  1.1.  Switehgear 
and  Trunsformcr.s. 

Tenders  arc  invited  for  supjjly  of  1 ,027,900  Are  Lamp  Carbons 
for  the  City  of  Melbourne.  Tender  form,  specification,  &c., 
from  the  agents  for  the  City  Council,  Messrs.  Mcllwraith, 
.McF.acharn  &  Co.  Propy.  (Ltd.),  Billiter-squnre-buil  liii-.'s, 
l/)n'lo'i,  K.C,  i()  wliom  t(^nders  by  noon,  Ai)ril  21, 

Telephone  Switchboard  (Extension  of  Time).  ' 

J  lie  <'onimonwealth  of  Australia  I'oHlmaster-GnneraVn  Dept. 
give  notice  that  the  date  for  the  receipt  of  tenders  for  a  Tile- 
|>liono  Switehboaril  for  Warwick  (QuKKSSLAND)  is  further 
ext.'udrMl  fi-,„„  Manli  10  lo.Innc  1. 


Insulated  and  Bare  Copper  Cables. 

Tenders  arc  invited  for  the  supply  of  quantities  of  Single 
Conductor  Lead-covered  Cable  to  JIelbourne  City  Council. 
Tender;;  arc  also  invited  for  the  supply  of  quantities  of  Bare 
Hard  DraAvn  Copper  Cables  to  iMELBOURNE  City  Council. 
Specifications.  &c.,  from  the  Asents  for  the  Council  (Messrs. 
Mcllwraith,  McEacharn  &  Co.  Ppty.,  Ltd.),  Billiter-square- 
buildings,  London,  E.C.,  to  whom  tenders  by  noon  April  10. 
Telegraph  and  Telephone  Material. 

The  Deputy  Po3tma;ter-Gcneral.  Perth,  Western  Australia, 
will  receive  tenders  imtil  3  p.m.  May  5  for  the  supply  to  the 
Australian  Commonwealth  Postmaster-General's  Depart- 
ment of  Dry  Cells,  Syringes,  Zincs.  Cormeetors  and  Sal  Am- 
moniac for  battcricj.  Specification,  &c.,  from  the  Deputy 
Postma:;ter-Genc:'Gl,  Perth,  W.A. 

The     Deputy    Pcsimasler-General,     Melbourne,     requires 
tenders  by  3  p.m.  May  4  for  the  supply  of  5,000  Porcelain  Insu- 
lators, and  by  3  p.m.  April  27  for  200  Telephone  Transformers. 
Specification,  &c.,from  Deputv  Postmaster-General,  Melbourne. 
Telephone  Systems,  Apparatus  and  Accessories. 

The  Greek  Ministry  of  Co.mmi'nic.\tions  (PosIj,  Telegraphs 
and  Telephones  Department),  Athens,  require  tenders  by  April 
28  for  the  supply  and  installation  of  a  Central  Exchange  and 
Telephone  System  at  Salonica,  and  a  Central  Exchange  at 
Athens,  and  the  supply  of  Telephone  Apparatus  and  Accessorci. 
The  Greek  "  Government  Gazette  "  containing  the  specification, 
&c.  (in  French),  can  b^  seen  at  73.  Basinghall-st.,  London,  E.C. 


TENDERS  RECEIVED  AND  ACCEPTED,  m 


Hammersmith.  Tin-  Electricity  Committee  recently  received  10 
lenders  for  the  supply  of  oidinary  meters  duiiiri  the  ensuing  1 2  mont  hs. 

The  tender  received  of  the  ICIcctrioal  Apparatus  Co.  has  becu  accepted 
for  a  period  of  three  years,  subject  to  ths  condition  that  the  price  of  brass 
rod  in  March,  lOHi.  not  being  above  Od.  per  lb.  Sh<ndd  this  price 
iucreasa,  the  companv  s  tender  would  b_'  a.lvaneed  o  per  cent.  Tlie 
lender,oftheLimmcr  Asphaltc  Paving  Co..  at  £17.  10s.  (less  2i  per  cent.), 
has  been  accepted  fur  lie  supjily  of  insulatisig  box  tilling  compound. 

Wimbledon. —The  following  tenders  h.nve  fcecn  accepted  for 
.rnuial  supnlies  to  the  electriciiy  department : — 

Western  Klcctric  Co.,  high  and  low-jH-essurc  cables  fm  three  years  :  C. 
.Macintosh  &  Co.,  two-core  v.i.r.  cables:  British  Insulated  &  Helsby 
('ables,  workshop  .and  cotton-covered  and  silk-covered  flexible  cables  ; 
Dussek  Bitumen  Co..  joint  box  compounds  ;  W.  Lucy  &  Co.,  service 
bo.xes,  main  Joint  and  dividing  boxes,  sealing  ends  and  box  fittings  : 
Sykes  &  Sugden,  house  fuse  boxes  :  Callendjr's  Cable  &  Construction 
Co..  frames  and  covers  :  British  Electric  Transformer  Co.,  transformers  : 
Ferranti  Limited,  meters  :   and  A.  Duckliam  &  Co.,  oils. 

Sheffield.— The  Council  is  rucommended  to  accept  the  tenders 
of  the  General  Electric  Co.  for  the  supply  of  spares  for  the  electric 
])ower  plant  at  Evvden  Valley  Waterworks  and  forcables,  lamps  and 
fittings.  The  tender  of  A.  ReyroUe  &  Co.  (at  ,€235.  15s.)  is  .also 
recommended  for  acceptance  for  the  supply  of  o:ie  three-phase  e.h.t. 
o'l  switch  and  finn-  .sots  of  metering  gear. 

Bethnal  Green  (London).  -  The  Electricity  Committee  has 
accepted  the  tender  of  Mellowes  &  Co.  (at  £52)  for  pa'.cnt  roof  glazing 
with  wired  glass  at  new  sub-stations. 

i5El,FAST.--\'enner  Time  Switchci  (Ltd.)  have  again  .scoured  the 
contract  from  the  Corporation  for  the  supply  of  time  switches  for  the 
ensuing  12  month.s. 

Croydon.— Siemens  Brothers  Djniamo  Works  (Ltd.)  have  secured 
the  contract  for  the  annual  supply  of  Wotan,  Tantalum  and  carbon 
filament  lamps  to  the  Corporation  tramways. 

Lowestoft. — The  offer  of  Rowlands  &  Co.  to  supjily  one  dozen 
gear  wheels  at  £3.  (is.  each  has  been  accepted. 

Manchester. — Messrs.  Chamberlain  k  Uookhain  have  rcDcived 
the  contract  from  Mancheiterfor  the  year's  supply  of  tramcar  meters. 

Woi.vebhaMI'ToS.- -The  Electricity  Committee  recommends  the 
Council  to  accept  the  tender  of  iMossay  k  to.  (at  tilClO)  for  the  supply 
of  a  2',  Ion  Orwell  electric  v<-hicle  and  e(piipinenl. 

Meter  Contracts.— Messrs.  Chambirlain  &  Hookham  havo  secured 
contrails  for  the  sui)ply  of  meters  for  12  months  to  Holyhead, 
.Mansfield  and  Walthamstow  Councils. 
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FINANCIAL    MATTERS. 


c\|K'C'tc<l  uiuler  \  arious 
(vliich  their  ijioiliuls  w 
liic|)ari:  special  iKml'ms 
wliicii  in  many  i.a^r-  \\< 
At  lllcciidof  the  veai  III 


COMPANIES'  MEETINGS  AND  REPORTS. 

CORK  ELECTRIC  TRAMWAYS  &  LIGHTING  CO.  (LTD.)— At  the  recent 
Mifctinj.'  the  cliainnan  (Mr.  A.  H.  Monks)  said  that  the  reserve  for  depre- 
eiali'Jii  and  renewals  had  been  debited  with  £994,  the  cost  of  a  condenser 
dismantled  during  the  yeav,  and  also  their  c.\)K'nditure  on  renewing 
uables  at  (^ueenstown.  The  gross  rccci])ts  increased  by  £1,409,  and  the 
lighting  anil  power  receipts  were  £1,509  in  excess  of  191:!.  They  were 
installing  a  l.fldokw.  direct  current  geared  Curtis  turbine  to  meet  the 
increasini;  ilc  iiiunds  for  lighting  and  power. 

EDISON  ACCUMULATORS  (LTD.).— Mr.  Bernard  M.  Drake.  M.I.E.E  , 

wIri  pri'sided  inn  the  first  auiLual  meeting  which  was  recently  held,  said 

the  results   shown   in  the   balance-sheet  were  fairly   satisfactory,  due 

allowanee  being  made  for  the  abnormal  times  through  which  they  wire 

]>assiag.     The  item  for  staff,  offices  and  selling  expenses  might  appear 

high,  but  they  would  understand  that   in  initiating  the  imluMiv  of  the 

company,  wliieh  was  new  to  thisecpiinlry.  it  was  ik  ri-.sar\  In  In  mn-iaiitly 

running  ears  for  ilenionstration  pin|icises,  and  ini|uni(s  liafi  In  In-  fullowed 

lip  closely  so  as  to  educate  the  public  as  to  the  results  wliieli  might  be 

irking  ei>nditions,  and  the-  jiarticular  ones  for 

best  .suited.      It  had  also  been  necessary  to 

^iiit  the  conditions  iirevailing  in  England, 

'lillerent  to  tho.se  ill  America  and  elsewhere. 

Ml  re  sufficient  imexccuted  orders  on  the  books 

In  have  enabled  them  to  show  a  profit  had  it  been  po.ssible  to  obtain  the- 

IK  Lcssary  equipment  in  time.     As  regarded  the  future,  they  would  be 

jileased  to  hear  that  encouraging  reports  were  being  received  concerning 

llic-  irsulls  .ilitained  with  the  velriclcs  now  at  work.      Not  only  was  tlii^ 

'"^1    I  >  I    i"ii  niilr  comparing  very  favourably  with  that  of  other  road 

iiaii>pnii   sysliins,  but  the  reliability,  ease  of  manipulatiim  and  ([uiet 

running  of  the  Edison  accumulator  vehicles  were  proved  to  be  advan- 

I  ages  with  which  no  other  system  could  hope  to  compete.     An  objection 

^"lnetimes  raised  to  the  use  of  electric  vehicles  was  the  trouble  of  rc- 

'  liiiging  and   the  time  occupied  in  that  operation.     That,   however, 

""iild  largely  disappear  with  increasing  use  and  additional  charging 

'  iiions.     One  special  feature,  of  the  Edison  battery  was  the  raiiidity 

u  It  h  which  it  could  be  re-charged.     Another  iinporlant  jioint  wil  li  regard 

!'■  the  working  of  elcctrieally-propellcd  vehicles  was  that   llii-  eosl   of 

L-'ineratiiig  and  supplying  current  was  steadily  decreasing,  wlnieas  the 

^  eiist   of  petrol  or  other  fuel  for  the  internal-eombu.sfion  engined   eiuii- 

f    iiiereial  and  private  ears  had  been  cimtinuously  ri.sing.     He  mentioned 

one  borough  engineer  who  had  found  that  four  2-ton  lipping  waggons 

•   liarl  replaced  no  less  than  1 1  horses  and  carts,  besides  doing  tlic  work  of 

refuse  collection  more  efficiently.     Although  the  first  cost  was  heavier, 

it  was  claimed  for  the  Edison  battery  that,  being  composed  of  more 

durable  materials,  it  could  sueerssfnllv  willistand  vibrations,  ami  bard 

w..rk,  which  would  shorten  the  life  <.f  lead  hat  lerii's,  so  that  in  the  end  the 

rust  for  traction  work  would  be  lowir.      Tin-  life  of  a  lead  battery  was  now 

)>retty  accurately  known,  and  was  short,   but   the  life  of  the    Edison 

battery,  judging  from  examinations  of  batteries  which  had  been  in  use 

and  showed  no  ileterioration  whatever,  would  be  indelinitely  long.     The 

IMi-rin  battery  had  also  a  very  distinct  advantage  in  that  it  suffi'ied 

11     deterioration  from  being  completely  di.seharged,  or  even  left  in  a 

'li-r|iarged  condition,  a  state  of  affairs  which  was  very  prejudicial  to  lead 

I  iiierii's.     .Mr.  Edison  was  reported  to  have  said  that  in  his  opinion  the 

nil  kr|. iron-alkali   battiry   would  play  an  important  part  in  the  trans- 

|i"italioii  of  the  future.     That  statement  was  already  verified  in  America, 

lilt  ill  England  they  were  slow  to  move  in  anything  new,  and  it  was  often 

'liltn  lilt  to  overcome  the  want  of  enterprise  shown  by  the  older  e.stab- 

li  lied  stores,  cartage  contractors  and  other  firms,  who  were  content  to 

"lit  until  their  more,  up.to-date  competitors  had  shown  what  could  be 

'1  ill .     Arrangements  had  been  concluded  with  .Messrs.  Di.ikr  *  llorliaui 

I'll,   of   which   lie   was  chairman,   under   which   their   widely-s])read 

I  aii'ii  would  be  available  for  pushing  the  sale  of  Edison  vehicles, 

i  ill\   111  I.,ancashire  and  Cheshire,  for  which  di.strict  they  had  pur. 

I   1  J  I. .11  Irink  which  was  eoiislantly  employed  in  making  demon- 

i  )"ii  I  li.   i.iij.  I-  r.iriM  d  -iiM  .-  ll xpirationof  the  jieriod  covered 

'!•   Ii.iliii  1     111.  I  li. 1.1  1,1,11  iij.il    jiisfactory  ;  in  fact,  llic-y  amounted 
1  1  In. .    hltli-  .,f  111.-  i..tal  iliiiin-  the  period  covered  by  their  Imlanee- 
!■■'.      Till-  iipi.it  wasad.iplr.l. 

GKEAT  NORTHERN  TELEGRAPH  CO.  (LTD.)— At  the  general  meeting, 

"lii'h  will  be  held  at  Copenhagen  on  the  8th  prox.,  the  board  will  propose 

tei  |iay  a  total  dividend  and  bonus  of  22  per  cent,  for  the  year  1914,  in- 

.  eluding  the  r>  per  cent,  already  paid,  and  to  transfer  to  reserve  and  pen- 

I  »ion  funds  £111,111.  2s.  2d.  and  £11.1 11.  2s.  :id.  respectively. 

GUILDFORD  ELECTRICITY  SUPPLY  CO.  (LTD.)— At  the  recent  meeting 
.    thcehairnian  I.Mr.  II.  I',  .'sniallpieee)  said  that  their  bu.siness  continued  to 
!    <levelop,thi-grossreceiptsforthcpastyearamountinKto£12,auH.  lOa.I  Id.. 
«n  increase  of  £570.  17s.  ."id.     The  principal  items  of  increased  expendi- 
ture were  oil  waste,  water  and  engine  room  stores,  salaries  and  wages. 
'  rates  and  taxes,  &c.     An  appeal  against  the  increa.sed  assessment  of  the 
undertaking  for  local  rates  was  successful,  a  considerable  reiluelion  in 
,    Ihc  «ssessment  h.aving  been  made.     Considering  all  thr-  eireumstaniis 
''"■v  might  fairly  congratulate  Ihem.selves  on  being  able  to  wiilc  olT£l.'ili" 


in  respect  of  depreciation.  ]iut  a  further  £2.")tl  to  reserve,  and  still  be  able 
to  recommend  a  dividend  of  o  per  cent,  on  the  ordinary  share  capital,  a 
percentage  which  they  had  been  able  to  declare  for  the  last  few  years. 
The  £5,000  which  had  been  borrowed  was  principally  for  a  new  engine, 
extensions  of  mains  and  fi.ir  meters. 


CITY  NOTES. 

MEMORANDA  (A))ril  14).  — IJaiik  rate  r<  jier  cent,  (since  Aug.  S,  1914). 
Consols  0(3.',.  Consols  Pay  Days  May  5  and  .lune  1.  Stocks  and  Shares 
Ticket  Days  April  2,S  and  May  12.  Pay  Days  April  29  and  May  12. 
Price  of  silver,  2:!.U1.  [ 

DIRECT  UNITED  STATES  CABLE  CO.  (LTD.)— The  board  have  resolved 
11)11111  tin-  payiiieiit  of  a  final  dividend  of  2s.  per  share  (less  tax),  payable 
on  and  after  the  30th  iiist..  making,  with  the  three  interim  dividends 
already  paid,  a  total  distribution  of  4  per  cent,  for  the  year  ended  .March 
31.     The  transfer  books  are  closed  from  April  15  to  29,  inclusive. 

EASTEBK  TELEGRAPH  CO.  (LTD.) — The  company  announce  paymeiit 
by  warrants  on  .May  I  "1  interest  for  the  half-year  ending  30th  inst.  on 
their  4  per  cent,  niorlgaur  delieiiture  .stock.  The  transfer  books  will  be 
closed  from  A|iril  27  In  30  iii.lu-ive. 

INDO-EUROPEAN  TELEGRAPH  CO,  (LTD.)— Tlu-  iliierlois  n  roinniind 
a  ilividen.l  for  tin-  six  iniiiillis  indid  Die.  31,  1914,  of  17s.  lid.  per  share 
(making  with  the  interiin  dividend  already  jiaid  (1  per  cent,  for  the  year) 
and  a  bonus  of  20s.  per  share,  both  tax  free.  They  also  recommend  a 
special  distribution  of  1.5s.  ]ier  share  (lax  free)  out  of  interest  accrued 
during  til.,  year  ii|iiin  irrlain  iuMslinents  and  advance  accoimt.s. 

LONDON  ELECTRIC  SUPPLY  CORPN.  (LTD)  The  directors  are  offering 
to  Its  |iro]i]iel.iis  tldll.tilMI  4  per  lenl.  liist  mortgage  debenture  stock  at 
85.  The  proceeds  are  required  to  liquidate  the  overdraft  for  the  cost 
of  the  plant  for  the  contract  entered  info  with  the  London,  Brighton  & 
South  Coast  Kailway  Co.  for  the  sup[)ly  of  power  in  connection  with  the 
fiirthir  iliitrifiratinii  nf  their  system  and  to  meet  the  inerca.sing  demands 
for  (ii.M.r  lor  I  tail  ion  and  industrial  puriioscs. 

MONTEVIDEO  TELEPHONE  CO.  (LTD.) -The  dir-ectors  have  declared 
interim  dividends  of  5  per  cent.  ]xr  annum  on  the  preference  shares  and 
l>  per  cent,  jier  annum  on  the  ordinary  shares  for  the  halt-year  to  Jan.  31. 
SUBMARINE  CABLES  TRUST, — Notice  is  given  that  in  accordance  with 
the  terms  of  the  trust  deed,  tenders  are  invited  from  the  holders  of  certi- 
licates  to  be  ndeemed  out  of  surplus  income,  accrued  to  15th  inst.,  at  a 
price  not  to  exceed  £120  per  centiHeate.  (JertiHcatc-holders  desirous  of 
surrendering  their  certificates  should  eomminiicate  with  the  secretary, 
Mr.  Sidney  C'oUett. 

VICKERS  (LTD.)  -T'he  directors  lia\e  decided  to  jilaee  £250,001)  to 
general  reserve,  and  they  recommend  a  final  ilividend  of  Is.  (id.  per  share 
(free  of  tax)  on  the  ordinary  shares,  making  2s.  (id.  (ler  share,  or  12',  per 
cent,  for  tlie  vear.      The  ainount  e.uriid  forward  is  t:228,H7(i.    • 


ELECTRICAL  COMPANIES'  SHARE   LIST. 

What  wcro  known  as  "  official  quotations  "  are  not  now  issued,  but 
wo  give  below  the  latest  prices  at  which  actual  transactions  took  place 
on  or  before  Wednesday,  Aprii  14.  The  greatest  care  is  taken  in  compiling 
these  figures,  but  the  difficulty  of  verification  is  now  much  increased. 
iX  ILast  Price,  Rate  _ 

^   Dm-  NAME.  Wed.,     .percent      Dvidend 
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HBTAL  FRI0B8. 

Messrs.  J.  B.  Gamham  &  Sons,  132,  Upper  Thames-street,  London,  E.G.,  quote  under 
date  April  14,  the  following  as  the  present'basis  prices  of 
New  Mbtals.  per  lb.  1 


Solid  Drawn  Brass  Tubes. .......  lOld. 

Solid  Drawn  Copper  Tubes  ...,.»  11  Jd. 

Brazed  Copper  Tubes ll|d. 

Brazed  Brass  Tube? 12td. 

Brass  Wire , „  lod. 

Copper  Wire Hid. 

Rolled  Brass  .....,.„„  9id. 

Brass  Sheets  ...._...._  lOld. 

per  ton. 

Copper  Sheob    „„„.....„    £90  0    0 

Spelter £42  0    0 


Antimony  ^...m.*. 
English  Load....... 


per  ton. 
£80  0  0 
£23  10    0 


Ou>  Mbtau.  per 

Clean  Scrap  Copper £65 

Braziery  (kipper  Scrap. .....  £53 

Clean  Scrap  Brass ,  £48 

0;d  Lead    £20 

Old  Zinc £31 

Hollow  Pewter £115 

Black  Pewter £85 

Gun  Metal...... £59 


Jan,  July 
9  10  I    jan,  July 


Mr.  A.  Joseph,  Earl-streot,  London-road,  Southwark,  London,  St.  quottn  under  data 
April  13,  the  following  prices  of  Scrap  Mbtals  :— 


per  ton. 

Aluminium  Cuttings    £bt    0    0 

Clean  Mixed  Brass £49    0    0 

Glean  Ck^pper £67    0    0 

Braziery  Copper £62    0    0. 

Mr.  Joseph  can  supply  solder  at  the  following  prices  per  ton :  Plumber's  Solder  (In  bt  r 
or  strip),  £75:  Commercial  Tinman's  Solder,  £93 :  Blowpipe  Solder,  ClOS. 


per  ton. 

Gun  Metal £63    0    C 

Old  Zinc £32    0    0 

Hollow  Pewter £120    0    0 

Shaped  Black  Pewter £85 
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Aberdeen  Corporation  ... 

April     7 

1,626 

+       110 

45 

73,748 

-1- 

2,404 

Anglo-Argentine 

..        8 

47,569 

-  12,693 

45 

709,338 

91,962 

Ashton-under-Lyne 

.,      10 

548 

-^        33 

2 

995 

+ 

47 

15,658 

Bath  Electric  Trams,  Ltd 

Birkenhead  Corporation . . 

„       11 

1,362 

+       101 

2 

2,076 

— 

94 

t  Birmingham  Corporation. 

3 

12,671 

-      487 

1 

12,671 

— 

487 

Blackburn  Corporation  . . 

7 

1.632 

-      413 

2 

2,625 

+ 

408 

Bolton  (Corporation 

„      11 

2.776 

-      760 

2 

4,600 

— 

873 

tBoumemouth  Ck>rporation 

7 

2.636 

+      853 

1 

2,636 

t 

858 

Bradforo  (Corporation  .... 

March  31 

2,735 

-       169 

biii 

319,394 

11,255 

Brighton  Corporation 

April   11 

1.061 

-       133 

2S 

1.702 

+ 

144 

tBristoI  Trams  &  Carriage 

„        9 

10.520 

+    2.250 

14 

120,312 

+ 

13.530 

Burmah  E.  Trams  &  Ltg. 

„      10 

r3,678 

-    b506 

14 

-  r38,387 

Burnley  Cxjrporation   .... 

„      10 

1,733 

-      338 

2 

3.432 

— 

264 

Burton  (Orporation 

„      11 

300 

-         17 

2ii 

468 

— 

96 

Bury  Corporation 

..       II 

1,447 

-      287 

2§ 

2,428 

— 

283 

Calcutta  Tramways  Ck).  .. 

,.      10 

(162,354 

-r3,670 

14 

R814J37 

-  r64,375 

CamDome-Redruth   

„        3 

124 

13 

13 

1,577 

— . 

89 

Cardiff  (xtrporation 

Central  London  Railway . . 

COrk  Electric  Trams  Cx). . . 

,.        8 

513 

-1-        22 

14 

6,166 

_ 

l?S 

Croydon  Corporation 

March  31 

1,131 

-1-       169 

52 

87,833 

-1- 

2,907 

•Derby  Ckjrporation 

April    10 

1.153 

-       118 

I'l 

1,709 

7 

Dove  r  (x)rporation 

Dublin  &  Lucan  Railway  . 

9 

200 

+        73 

14 

1,757 

+ 

i^^ 

6,960 
1,294 

79.558 
59,459 

+ 

Dundee  (x>rporation 

7 

+        30 

47{ 

!.?•>» 

East  Ham  Ck>uncil 

.,       10 

1,440 

-1-      351 

2,024 

+ 

Erith  Urban  Ckjuncil 

Exeter  Corporation 

9 

414 

-1-        85 

11 

511 

+ 

Glasgow  corporation 

„      10 

21.029 

-       163 

46? 

909,719 

— 

^ 

Glossop  Trams 

„      10 

130 

-          4 

•IS 

1,641 

— 

U9 

Gloucester  Corpn 

7 

373 

+        55 

1 

373 

-1- 

55 

f  Halifax  (Orporation 

6 

2,624 

+      565 

I 

2.624 

-t- 

565 

Hastings  Elec.  Trams  Co.. 

8 
„"   10 

1.074 
3,366 

+      275 
•1-   V.142 

14 
2 

10,369 
4,634 

+ 

318 

'r.oo2 

Huddersfield  Corpn 

Hull  Corporation 

„       10 

3,239 

20 

1 

4.763 

— 

MO 

Ilford  District  council 

Ilkeston  (Orporation 

7 

137 

+         II 

1 

137 

+ 

II 

Ipswich  corporation 

„       10 

504 

+        36 

111 

731 

+ 

12 

—       108 

2/11 
47 

8,081 

1,514 

Kilmarnock  corporation , . 

„       10 

157 

16 

7,479 

— 

731 

Lanarkshire  Trams  Co.  . . 

8 

1,866 

;        15 

14 

24,463 

— 

1,3+3 

Lancashire  United   

7 

2,094 

+      578 

U 

21,650 

-1- 

J45 

Leeds  Cxirporation  

„       10 

9,873 

+    1,487 

2 

13,898 

-t- 

2.;35 

Leicester  (Orporation 

„      10 

3,217 

+       123 

IS 

40,698 

+ 

7o8 

Leith  corporation  

„       10 

719 

-t-        22 

47 

32.987 
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Lincoln  corporation 

..      10 

140 

-           4 

2 

269 



LiverpoolCorporation 

3 

12,171 

-      938 

1311 

165,675 

— 

4.I2I 

Liverpool  Overhead  RIy. . 

LlandudnoiCOIwynBayR 

9 

473 

-t-      234 

18 

3,687 

+ 

782 

London  COuntyCOuncil  .. 

March  31 

46,464 

+   3,611 

52 

2,333,314 

+   30,677 

London  Elec.  Ry.  Co 

Lowestoft  corporation  ... 

April   10 

189 

26 

27 

4,501 

— 

370 

Maidstone  Corporation . . . 

ManchesttrrCorporation  .. 

„      10 

18,567 

+      672 

■il 

26,274 

— 

670 

Mersey  Railway   

Nelson  Corporation 

Newcastlc-on-Tyne  COrpn. 

.,       10 

6,132 

+     733 

i\ 

9.ioi 

+ 

If 

Newport  (Mon.)  COrpn 

„       10 

870 

+        58 

2 

1.263 

— 

Nortliampton  Corporation 

9 

799 

III 

-1- 

1  w 

Oldham  Corporation 

..       11 

2,513 

-f       102 

3 

5,879 

— 

2tt 

Perth  (N.B.)  Corporation. 

.. 

I 

Perth  (W.A.)  Eke.  Trams. 

**  -* 

Portsmouth  Corporation . . 

..       3 

2,183 

-)-        28 

1 

2,183 

■1- 

v 

Preston  (Orporation 

March  31 

796 

53 

+ 

1.8A 

Rotherham  (Orporation  . . 

April     7 

1.257 

-1-      387 

I 

1.257 

-»- 

3^K 

Salford  Corporation 

,,       12 
„'"   11 

4,856 
B,961 

-      968 
+   V.094 

2t 

'2,1 

8,934 
20'.S25 

-1- 
-i- 

V.135   ' 

tShetheld  Corporation 

Singapore  Trams 

Southampton  Corpn 

7 

1,478 

+      233 

I 

1.478 

+ 

Southend  Corporation. . . . 

7 

1,078 

+      288 

1 

1,078 

+ 

Sflybdge,Hydo,!tc.,JL  B. 

Sundurland  Corporation  , . 

.,      II 

1,531 

+        35 

2 

2,417 

— 

SunJi-rbi.d  District  

7 

769 

+      227 

23 

12.123 

— 

i>wltidon  Corporation  . .  •  • 

..        7 

212 

+        39 

1 

213 

■1- 

0  ' 

Tyncside  Tram  CO 

March  31 

514 

+         13 

13 

6,480 

-1- 

Wallasty  corporation  .... 

April    10 

1,384 

(        162 

2 

1,899 

— 

Wals.llCorporation 

„      10 

863 

+      215 

16 

9,666 

+ 

Warrln,;ton  (Orpof atlon . . 

1 

430 

52 

22,70"' 

'    ■ 

West  Hani  Corporation. . . 

8 

3,394 

+       520 

1 

3,837 

WolviTiunipton  Corpn... 

7 

1,293 

-»-      260 

1 

\.2'.' 

York.ihltr  W.R.  Trams  . . . 

..      II 

1.844 

H-      468 

IS 

21.7.' 

I  with  tho  corresponding  period  last  year, 
t  Minus  2  days.  i  Minus  3  darii 

1  Plus  2  dsvii 
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NOTES. 


The  Coal  Position, 

Wf.  are  glad  to  note  that  the  Maneliester  DLstiict  Institu- 
tion  of  Gas  Engineer.s  has  passed  a  lesoUition  suggesting  a 
1 1  inference  of  gas  and  electricity  undertakings  to  consider 
what  action  sliall  be  taken  in  regard  to  the  high  cost  of  coal. 
The  subject  is  most  important.  Quite  recently  a  report  was 
draw7i  up  by  a  Government  Committee  on  the  subject  of 
coal,  and  it  was  clear  from  this  rejwrt  that  the  prices  are 
at  present  regulated  without  proper  reference  to  the  in- 
crea.sed  cost  of  production  and  carriage.  It  appears, 
according  to  present  conditions,  that  the  owners  are  able  to 
benefit  luiduly  by  increased  prices.  Although  we  feel  that 
divrdends  should  be  maintained  at  a  reasonable  figure,  so  as 
not  to  cause  hardship  on  investors,  the  present  is  emphati- 
cally not  a  time  for  large  profits.  How  can  we  expect 
miners  and  other  workers  to  be  satisfied  with  ordinary  rates 
of  pay  if  it  appears  to  them  that  coal  owners  and  other 
employers  are  making  unduly  high  profits  ?  It  is  not  a 
time  for  patriotism  from  merely  one  section  of  our  popula- 
tion. The  situation,  it  seems  to  as.  can  only  be  met  by 
Government  action,  with  a  view  to  the  limitation  of  profits 
under  war  conditions.  IJnfortunat?ly,  although  com- 
mittees  may  draw  up  excellent  reports,  the  Government 


often  seems  to  think  that  the  matter  may  then  very  well  end, 
and  so  nothing  is  done.  The  question  of  the  price  of  coal, 
on  which  the  well-being  of  the  commimity  depends  so  largely, 
both  individually  and  collectively,  is  not  one  which  can  be 
left»4»  be  taken  up  some  time  next  autumn  when  still  higher 
prices  will  be  looming  in  the  immediate  future.  It  is  a 
question  which  should  be  taken  up  with  the  least  possible 
delay,  for  it  is  one  that  is  urgent,  and  advantage  should  be 
taken  of  the  smaller  production  permitted  by  summer 
weather  to  obtain  reserves  and  to  take  suitable  action.  We 
gather  that  both  the  Board  of  Trade  and  the  Home  Office 
have  the  matter  mider consideration,  but  we  should  like  to  see 
more  activity.  Under  the  circumstances  we  hojje  that  the 
electricity  midertakings  will  come  together  and  discuss  the 
subject  with  the  gas  undertakings,  with  a  view  to  bringing 
pressure  upon  the  Government  to^teke  immediate  action. 
This  is  a  case  iji  which  we  think  something  might  be  done  by 
the  Institution  of  Electrical  Engineers,  for  there  se-^msto  be 
no  other'  body  that  can  take  action  quickly,  ^nd  no  associa- 
tion whicB.  deals  merely  wtli  electricity  supply  on  ""  non- 
party "  lines. 


Alumina  as  Insulation  for  Aluminium. 

The  readiness  with  which  aluminium  oxidises  to  a  ;;light 
extent  upon  its  surface  is  at  once  one  of  its  virtues  and  one 
of  its  vices.  As  a  virtue  this  propert}'  accounts  for  alu- 
minium acting  in  so  efficient  a  manner  as  a  rectifier  in 
certain  electrolytes,  and  enables  such  au  electrode  to 
withstand  a  pressure  of  several  hundred  volts  after  proper 
treatment.  What  is  surprising  is  the  rapidity  with  which 
the  blocking  action  takes  place,  and  that  current  is  able 
to  flow  so  readily  in  one  direction  during  half  a  period, 
and  is  practically  prevented  from  doing  so  during  the  other 
half.  .As  a  vice,  the  eiTect  of  this  ready  oxidation  ha-s  been 
seen  in  th?,  difficulties  encoimtercd  in  making  satisfactory 
aluminium  joints  and  solders,  and  in  the  methods  that  have 
been  adopted  in  electric  welding  to  overcome  these  diffi- 
culties. For  some  years  it  has  been  sought  to  make  use  of 
this  easy  oxidation  for  the  purpose  of  insulating  wires  used 
in  winding  bobbins,  but,  as  far  as  we  are  aware,  no  great  suc- 
cess has  been  achieved  in  this  direction  imtil  recently.  A 
coating  of  oxide  had  been  obtaiiud  no  doubt,  but  it  had 
always  been  mechanically  weak,  and  not  capable  of  resisting 
anything  more  than  very  low  voltages.  For  certain  cla.s.ses 
of  work  this  maybe  sufficiently  good,  becaase  the  voltage 
between  convolutions  is  often  very  small,  but,  on  the  other 
hand,  a  certain  factor  of  safety  is  desirable,  and  probably 
on  this  accoimt  the  method  ha-s  not  found  favour. 
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Recently,  however,  Messrs.  C.  E.  Skinner  and  L.  W. 
Chubb  have  obtained  very  mach  more  satisfactory  results, 
which  are  described  in  another  column.  The  process  used 
consists  practically  in  forming  a  wire  mto  the  electrode  of  a 
rectifier,  using  an  electrolyte  such  as  borax,  ammoniimi 
borate,  or  sodium  sihcate.  A  continuous  process  is  used, 
the  wire  being  passed  through  at  the  rate  of  40  ft.  to  1 50  ft. 
per  minute.  The  result  is  to  give  wires  such  a  coating 
that,  when  twisted  together  without  abrasion,  they  will 
stand  a  pressure  from  200  to  500  volts  between  them. 
This  appears  to  be  a  very  great  advance.  On  account  of  its 
tkumess  the  film  is  quite  flexible,  and  consequently  the 
wire  can  be  bent  sharply  \vithout  being  damaged.  It  is 
ob\aous  that  such  results  open  up  possibihtics  for  the  use  of 
alurD.ininin  which  have  not  so  far  been  available,  and  we  see 
no  reason  why  such  wires  should  not  take  the  place  of 
enamelled  wire  for  certain  purposes.  One  great  advantage 
of  aluminium  when  so  treated  is  that,  since  it  is  not  sur- 
romided  by  inflammable  insulation,  it  can  be  run  at  very 
much  higher  temperatures  than  are  customary  with  copper. 
Messr-;.  Skin.vep.  and  Chibi;,  indeed,  mention  the  fact  that 
Such  coils  can  be  heated  until  the  aluminium  becomes 
molten,  and  pro\^ded  the  current  is  decreased  gradually  the 
roil  does  not  fall  to  pieces  in  cooling. 


Power  Supply  at  Bedford. 

In  another  column  we  give  the  substance  of  a  rejwrt  by 
Mr.  R.W.  L.  Phillips,  borough  electrical  engineer  of  Bedford, 
on  the  cost  of  supplying  electrical  energy  to  Messrs.  W.  H. 
Allen,  Son  &  Co.,  the  well-known  engineers.  It  is  perhaps 
one  of  the  wealcncsses  of  municipal  sup})ly  that  a  subject 
of  this  kind,  which  would  certainly  be  dealt  with  behind 
closed  doors  by  a  private  undertaking,  is  pubhshed  to  all  the 
world.  Obviously,  publicity  in  such  a  case  increases  the 
difficulties.  Mr.  Phillip.s  put  forward  a  tariff  based  on  Id. 
per  unit,  subject  to  a  discount  of  20  per  cent,  if  the  con- 
sumer's load  factor  reached  20  percent.,  and  he  gave  figures 
showing  that  a  very  considerable  profit  would  result.  On 
the  other  hand,  the  proposition  was  opposed  by  ths  M.WOR. 
whose  argument  showed  the  great  difficulty  experienced  bv 
non-technical  men  in  handling  matters  of  this  kind.  One 
argument  was  based  on  tb?  fact  that  the  chai-g3s  at  B.jdf'jrd 
were  not  (he  same  as  tho.sc  at  Chester,  whereas  the  outputs 
were  approximately  the  same.  This  is  the  sort  of  argument 
that  is  often  used,  it  being  forgotten  that  all  the  conditions 
must  be  taken  into  account.  It  is  admittedly  difficult  to 
decide  what  arc  fair  tariffs  for  different  classes  of  supply 
given  by  a  single  undertaking,  but,  generally  sp?aking,  the 
layman  would  do  far  better  to  trust  the  engineer  in  matters 
of  this  kind  than  to  attempt  to  solve  the  problems  for  hini- 
srdf.  We  are  glad  to  see  that  eventually  Mr.  Piiu.lii's' 
tariff  was  adopted. 


Report  on  Electrical  Signalling  in  Mines.  -As  we  no  u> 

pross,  11  ii'poit  Jias  coiiu!  to  Imiid  by  the  Cliief  Inspector  of 
Minrs  on  tlie  result  of  an  investigation  nitule  liy  I)v.  K.  X . 
Whcckr,  of  the  Jlonie  Office  E.xpciinicntul  Station  at  Ksknicals, 
on  tlic  subject  of  elertrical  .signalling  in  niinrs.  \Vc  shall 
publish  an  abstract  of  this  in  our  next  issue. 


Royal  Engineers  (T.F.) — The  following  appointments  and 
changes  have  been  made  : — 

Cinque  Ports  ( Fortress)  Engineers :  Hapjier  H.  C.  Crosley  (from 
London  Electrical  Engineers)  to  be  Second-Lieutenant. 

Cornwall  (Fortress)  Engineers,  Xo.  2  Electric  Lights  Company  :  Second- 
Lieutenants  N.  L.  Phipps  and  Cyril  R.  Xorman  to  be  Lieutenants 
(temporary).  Ko.  3  Electric  Lights  Company :  Second-Lieutenants 
Percy  H.  Bartlett  and  CMthbert  L.  Fox  to  be  Lieutenants  (temporarj-). 

Deronshirc  Fortress  Engineers,  No.  4  Electric  Lights  Company  :  Geo. 
F.  Ball  to  be  Second-Lieutenant. 

London  Electrical  Engineers  :   Sec. -Lieut.  H.  F.  G.  Roose  is  seconded. 

War  Commissions  and  Committees. — Since  the  commence- 
ment of  the  war  no  less  than  37  commissions  and  committees 
have  been  appointed  to  deal  with  public  questions  arising  out  of 
the  war.  A  list  of  these,  together  with  the  names  and  addresses 
of  the  secretaries,  was  issued  last  week  as  a  Parliamentary 
Paper.  The  latest  committee,  which  has  been  appointed  by 
the  Government  to  secure  the  greatest  ;uid  best  possible  output 
of  munitions  of  war  from  all  the  available  productive  resources 
of  the  nation  is  composed  of  the  following  :  The  Chancellor 
cf  the  Exchequer  (Chairman),  Mr.  Balfour,  Mr.  E.  S.  Jlontagu 
(Financial  Secretary  to  the  Treasury),  Mr.  G.  M.  Booth, 
ilajor-General  Sir  Stanley  von  Donup  and  Mr.  Harold  Baker, 
M.P.  (War  Office),  Sir  Frederick  Black  and  Admiral  Tudor 
(Admiralty),  Mr.  Arthur  Henderson.  ^t.P.  (Chairman  (f  the 
Labom-  Party)  and  Sir  H.  Llewellyn  Smith  (Permanent  Secre- 
tary to  the  Board  of  Trade). 

Large  Storage  Battery  Car  on  U.S.  Railway.- A  50  ft. 

storage  hatteiy  cai',  with  several  iiitt>iestiiig  features,  has  been 
put  into  service  on  a  12-mile  branch  line  of  the  Cambria  and 
Indiana  Railroad.  From  a  description  in  tlie  "  Electric 
Railway  Journal,"  it  appear?  that  the  railway  handles  a  large 
coal  traffic  with  steam  locomotives,  and  the  lightness  of  the 
passenger  traffic  favours  storage  battery  propulsion.  The  car 
is  equipped  to  meet  the  peculiar  feature  of  operation  found  on 
a  2|  mile  section  of  this  line,  where  a  constant  gradient  of  I  in 
20  exists:  The  batteries  are  powerful  enough  in  themselves  to 
propel  the  car  up  the  grade,  but,  as  this  would  greatly  reduce 
the  possible  mileage  on  one  charge,  600-volt  energy  is  taken 
on  this  section  from  an  overhead  wire.  To  delay  coirosion 
from  the  exhaust  gases  of  steam  locomotives  the  tiolley  wire 
is  offset.  The  trolley  board,  of  cour.se,  is  also  offset.  The  total 
weiffht  of  the  car,  includinu;  trucks  and  battery  equipment,  is 
about  29-5  tons.  The  electrical  equipment  consists  of  240 
Edison  A-12  cells  for  power  and  10  A-12  cells  for  lighting  pur- 
posHS,  and  four  Westinghousc  25  h.p.  motors  and  control.  The 
battery  equipment  weighs  14,000  lb.  The  batteries  have  a 
range  of  130  miles  on  level  track  on  a  normal  7J-hour  charge. 
The  maximum  speed  is  35  miles  per  hour.  The  car  has  a  32  ft. 
passenger  conq)artnient,  a  baggajje  compartment,  space  for 
smokers,  jiartitioned  section  for  the  motorman  and  a  toik't 
compartment.     The  total  seatiny  c.ipacity  is  52. 


Current  Topics. 

Subjects  of  current  interest  dealt  with  in  this  issue  include 
the  following : — 

Mr.  K.  D.  GitTord  contributes  a  further  instalment  of  an  arf.ck'  on 
the  '■  Direct  Measurement  of  Power  Factor  "'  (p.  82). 

We  publish  a  furtlier  instabuent  of  Dr.  H.  W.  Maloolnrs  article  on 
the  ■■  Future  Progress  of  Cable  Telegraphy  "  (p.  95). 

We  publish  an  abstract  of  Prof.  W.  C.  Unwin's  presidential 
address  to  the  Institution  of  Mevhanicnl  Engineers  (p.  78). 

,\n  abstract  of  a  Paper  on  the  "  Electrolytic  Insulation  of  Alunii- 
niuiu  Wire,"  by  Messrs.  V.  E.  SUinner  and  L.  W.  Chubb,  appears  on 
,,.  81. 

.\  Paper  on  the  ■'  EITect  of  Delta  and  Star  ('onnection-^  \ipoii  T  rails- 
i,.rnior  Wave  Kornis."  by  Mr.  h.  V.  Curtis,  is  reproduced  (p.  79). 

We  reproduce  the  Supplementary  Slandardisat  on  Hides  for 
t'.li'ctrieid  Machinery,  Issu.'d  by  the  H.E.A,M..\.  (p.  8li). 

We  conclude  our  abstract  of  Mr.  .1.  H.  Rider's  I'aiMT  on  the 
■  Power  Sujiply  of  the  Central  Mining-Rand  Mines  (iroup  "  and  mve 
an  account  of'i)art  of  the  discuss'.on  thereon  (p.  S8).  Otw  l><Milin>: 
.\rti  '.Ic  comments  on  this  Paper  (p.  92). 
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Directors'  Reports. — The  reports  abstracted  include  those  of  the 
Alderley  &  Wilmslow  Electric  Supply,  Anglo-Portuguese  Telephone 
Co.,  Babcock  &  Wilcox,  Calcutta  Tramways  Co.,  Clevedon,  Portis- 
head  &  District  Electric  Supply  Co.,  Direct  United  States  Cable  Co., 
Indian  Electric  Supply  &  Traction  Co.,  Lido-European  Telegraph  Co.. 
Johnson  &  Phillips,  Oriental  Telephone  &  Electric  Co.,  Potteries 
Electric  Tractior  Co.,  Richardwons,  Westgarth  &  Co.,  Viekers  (Ltd. ) 
and  West  India  Electric  Co.  (pp.  109-111). 


OBITUARY. 


Baron  Augu.st  Juliu.s  Clement  Herbert  pe  Reuter. — The 
death  occurred,  from  his  own  hand,  on  Sunday  last,  of  Baron  Herbert 
de  Reuter,  who  for  40  years  was  closelj'  identilied  with  the  gereral 
management  of  Renter's  Telegram  Co.  (Ltd.).  the  agency  whose 
ramifications  are  world-wide  and  whose  reputation  for  telegraphic 
news  is  of  the  highest  standing.  The  agency  was  established  by 
Baron  Herbert's  father.  Baron  Herbert  succeeded  his  father  as 
managing  director  of  this  "  institution  "  (for  so  it  may  be  termed). 
He  was  a  man  of  many  parts  and  occupied  a  high  place,  not  only  ii 
connection  with  the  collection  and  distribution  of  news,  but  as  a  man 
of  great  literary  and  musical  tastes.  The  value  and  extent  of  his 
library  is  well  known.  The  circumstances  under  which  his  death 
occurred  were  most  pathetic.  It  was  only  a  few  days  before  that 
the  Baroness  De  Reuter  died,  and  her  funeral  was  to  have  taken 
place  on  Monday.  The  relations  between  the  baron  and  baroness 
were  of  a  most  affectionate  character,  and  her  death  left  the  baron 
prostrate.  Just  prior  to  the  fatal  moment  he  addressed  two  letters 
to  his  wife  ;  and  his  last  sad  act  was,  doubtless,  the  result  of  the 
intense  overstrain  from  which  he  was  suifering.  The  Baron  and 
Baroness  were  buried  together  at  Kingswood  Parish  Church,  near 
Reigate,  yesterday  (Thursday). 

F  L.  U.  la  H.  ViGNOLES. — We  regret  to  hear  of  the  death  in  Argen- 
tina, at  the  early  age  of  34,  of  Mr.  Leonhard  U.  la  H.  'Vignoles 
(commonly  known  as  "  Toby  "),  which  took  place  on  April  6.  No 
details  are  yet  to  hand,  but  he  was  extremely  ill  some  eight  years 
ago,  and  was  believed  to  have  a  foreign  body  in  one  of  his  lungs. 
He  then  made  a  marvellous  recovery,  but  was  subsequently  liable  to 
chronic  pneumonia,  to  which  it  is  to  be  feared  that  his  early  death 
is  due.  He  leaves  a  widow  and  two  baby  children.  He  servqd  in 
South  Africa,  and  was  with  Cromptons,  British  Westinghouse  and 
J.  G.  White  &  Co. 

J.  A.  Lege. — The  death  is  announced  of  M.  J.  A.  Leg6,  a  French 
electrical  engineer  and  instrument  maker,  who  had  works  in  this 
country  but  who  had  retired  from  business.  He  was" associated  with 
some  of  the  early  pioneer  work  in  street  arc  lighting,  and  he  had 
acc{uired  a  reputation  as  a  good  instrument  maker. 


APPOINTMENTS  VACANT  AND  FILLED. 


A  chief  of  the  mains  department  is  required  for  the  Gemcente- 
Electriciteitswerken,  Amsterdam.  Applications  by  28th  inst.  to 
the  Directie  der  Gemeente-Electriciteitswerken,  Hoogte  Haflijk  200, 
Amsterdam.     .See  advertisement. 

Instrument  testers  are  required  by  the  British  Westinghouse  Co., 
Tratford  Park,  Manchester.     See  an  advertisement. 

A  fii-st-class  turbine  mechanic  is  required  for  the  operation  of  a 
large  turbine-driven  a.c.  plant.     See  advertisement. 

An  electrician  is  wanted  with  expcr'ence  in  maintenance  of  d.c. 
motors  and  starters  ;  also  two  wiremen  for  screwed  conduit  work. 
Applications  to  the  Superintendent,  Royal  Gunpowder  Factory, 
Waltham  Abbey.     See  advertisement. 

The  (Joverning  Body  of  Baltersea  Polytechnic  invite  applications 
for  the  position  of  |)riMVipal  of  the  Polytechnic.  Commencing  salary 
£80(),  increasmg  to  £1,000  by  £20  per  annum.  Particulars  from  the 
Clerk  to  the  fioverning  Body,  Battersea  Polytechnic,  London,  S.W. 

A  materials  superintendent  and  clerk  with  experience  of  electrical 
stores  is  r(;quired  for  the  St.  Helens  Corporation  eleelricity  depart- 
ment.    Applications  to  the  Borough  Electrical  hingineer. 

Kltctrical  wiremen  are  required  for  the  electrical  departiiient  of 
.John  Brown  &  Co.  (LUl.),  of  Clydebank. 


Mr.  J.  H.  Sparrow,  of  Southsea,  hius  been  appointed  bwIk  liboard 
attendant  at  Bcrmondscy  (London)  electricity  works. 


Mr.  L.  H.  Fowles,  of  Erith,  has  been  appointed  clilef  assistant 
electrical  engineer  at  Aylesbury.  There  were  42  applicants  for  the 
post. 

INSTITUTIONS  AND  SOCIETIES. 


Metropolitan   Association  of  Electric  Tramways   Managers. — A 

mectinu  of  tlir  incmliers  of  ths  Assoc  a '.ion  was  held  oi\  the  Kith 
ins!.,  at  the  .Muirc'pal  and  County  Chili.  WhilehuU  Court,  White- 
hall, vS.W.,  when  there  were  present 

iMessrs.  Ullmann  (East  Ham),  chairman :  Fell  (L.C.C.),  Sohofield 
(Leyton),  Moffet  (West  Ham),  Harvey  (Ilford),  Stokes  (Bexley),  Mac- 
kinnon  (L.U.T.)  and  Goodyer  (Croydon)  lion,  secretary.  iLetters  and 
telegrams  of  regret  at  inability  to  attend  were  received  from  Messrs. 
Bruce  (L.C.C.),  Murray  (Walthamstow),  Williams  (Erith),  Pott  and 
Hammond  (iI.E.T.),  Mason  (South  Met.)  and  Birkett  (Southend-on-Sea). 

,  Royal  Society. — The  Papers  read  before  the  Royal  Society  yester- 
day included  the  following  :  "  The  Difference  between  the  Magnetic 
Diurnal  Variations  on  Ordinary  and  Quiet  Days  at  Kew  Observa- 
tory," by  Dr.  C.  Chree,  F.R.S.  ,"  "  The  Effects  of  Different  Gases  on 
the  Electron  Emisf  ion  from  Glowing  Solids,"  byilVIr.  F.  Horton. 

Dynamicables. — The  annual  meeting,  followed  by  a  dinner,  wilt 
be  held  on  Wednesday  next,  the  28th  inst.,  at  the  Troeadero  Res- 
taurant, London,  when  £ir  John  Snell  has  consented  to  take  the 
chair. 

Crystal  Palace  Engineering  Society. — The  "  Wilson  Premium  "  for 
the  best  Paper  read  before  this  society  during  the  present  session 
has  been  awarded  by  the  council  to  >ir.  K.  Ram  for  his  Paper  on 
"  How  to  Prepare  a  Sanitation  Scheme." 


ARRANGEMENTS  FOR  THE  WEEK. 


FRIDAY,  April  23rd  (to-day). 

Physic-il  Societv. 
5  p.m.  Meeting  at  the  Imperial  College  of  Science,  Imperial  Insti- 
tute-road, South  Kensington,  London,  S.W.  Agenda  :  Papers 
on  "  The  Theories  of  Voigt  and  Everett  Regarding  the  Origin 
of  Combination  Tones,"  by  Prof.  W.  B.  Morton, M. A.,  and  iMiss 
Mary  Darragh  ;  "  E.xperiments  on  Condensation  Nuclei  Pro- 
duced in  Gases  by  Ultra-Violet  Light,"  by  Miss  Maud  Salt- 
marsh  ;  and  "  On  the  Self-induction  of  Solenoids  of  Appre- 
ciable Winding  Depth,"  by  Mr.  S.  Butterworth. 
SATURDAY,  AprU  2ith. 

National  Assoctation  op  Colliery  Managers  and  Association  op 
'  Mining  Electrical  Engineers. 
3.'30  p.  m.     Meeting  at  University  College,  Nottingham.     Pa  per  on 
"  Protective  Devices  against  Lightning  and  Surges,"  by  Messrs. 
E.  Kilburn  Scott  and  L.  F.  Fogarty.  ^ 

TUESDAY,  April  27th. 

Manchester  Section  of  the  Institution  of  Electrical  Encineers. 
7  p.m.     Meeting  at  the  Engineers'  Club,  17,  Albert  Square,  Man- 
chester.    Paper  on  the  '•  Bombay  Hydro- Electric  Scheme,"  by 
Mr.  A.  Dickinson. 

Institotion  of  Civil  Engineers. 
S  p.m.     Annual  general  meeting  at  Great  George-street,  Westmin- 
ster, London,  S.W. 

iLLUMiN.vriNo  Engineering  Society. 
S  p.m.     Meeting  at  18,  John-street,  Adelphi,  London,  W.C.     Paper 
on  ■•  Visibility  ;   Its  Practical  Aspects,"  by  Messrs.  C.  C.  Pater- 
son  and  B.  P.  Dudding. 

Association  op  Sitpervisino  Electricians. 
S  ii.vi.     Mcctin.,'  at  St.  Bride  Institute,  Eleet  Street,  London,  E.G. 
fapir  on  •'  Lightning  Conductors,"  by  Mr.  H.  C.  Hands. 

WEDNESDAY,  AprU  28th. 

Students'  Suction  op  the  In.stitction  of  Electrical  Engineer-s. 
7.45  p.m.     Meeting    at    the    Institution,    Victoria    Embankment, 
London,  W.C.     Lecture  on  the  "  Paragon  System,"  by  Mr. 
W.  P.  Durtnall. 

Koval  Society  of  Arts. 
S  p.m.     Mooting  at  18,  John-street,  Adelphi,  iLondoii,  W.C.     Paper 
on  the  "  Utilisation  of  Solar  Energy,"  by  Mr.  A.  S.  E.  Ackor- 
mann. 

THURSDAY,  April  29th. 

Royal  Institution. 
■'!  ji.m.     Meeting     at     Alberaarlo-stroot,     Piccadilly,     London,     W. 
Lecture  on   "  Advances  in  General  Physios,"   by   Dr.   A.    W. 
Porter,  F.R.S.     (Lecture  I.) 

Institution  ok  Electrical  Engineers. 
S  p.m.     Meeting  at  the  Institution,  Victoria  Embankment,  London, 
W.C.     Pa|)er  on  the  "  Bombaj'  Hydro-Elcctric  Scheme,"  by 
Mr.  A.  Dickinson. 
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PRESIDENTIAL  ADDRESS  TO  THE  rNSTTTUTION  OF 
MECHANICAL  ENGINEERS.* 


After  touching  upon  various  matters  connected  with  the  Institu- 
tion, the  author  refers  to  the  recruiting  of  the  Engineer  Units  of  the 
Royal  Xaval  Di's-is'on,  the  entrance  examination  for  admission  to  the 
Institution,  and  then  goes  on  to  the  subject  of  research  work.  Many 
so-called  researches,  in  wliich  well-understood  methods  are  applied 
to  materials  or  subjects  not  themselves  important,  hardly  deserve 
the  name.  They  amomit  to  little  more  than  class  exercises.  Most 
scientific  societies  receive  Papers  in  which  a  much  over-elaborated 
description  is  given  of  known  proceedings  and  precautions,  in  which 
the  new  results  are  of  limited  value  without  estabUshing  any  general 
law.  But  the  value  of  real  research,  based  on  a  clear  formulation  of 
a  definite  unsolved  problem,  cannot  be  over-estimated.  I'nfortim- 
ately,  in  engmeering.  the  solution  of  unsolved  but  important  pro- 
blems is  generally  both  difficult  and  expensive.  JIuch,  no  doubt,  is 
done  by  manufacturers  who  have  a  financial  interest  in  the  work. 
But  their  researches  are.  in  general,  not  fully  published.  It  is  of 
great  interest  to  the  public  at  large  and  to  other  engineers  tliat  a 
scientific  Institution  like  this  feels  it  part  of  its  duty  to  advance 
knowledge  by  research,  and  is  able  to  devote  a  fraction  of  its  income 
for  such  researches  as  are  beyond  the  means  of  private  engineers. 

The  very-  close  relation  that  engineering  bears  to  the  present  war 
is  dealt  with  and  reference  is  made  to  the  subjects  of  transport, 
exemplified  by  the  conveyance  of  the  Expeditionary  Force  ;  the 
recognition  of  the  engineers  of  the  Royal  Navy,  by  reason  of  the  state 
of  efficiency  to  which  they  have  brought  the  engine-room  branch  of 
the  Na\'y ;  and  the  work  of  the  mechanical  engineer  in  furnishing 
the  supply  of  munitions  to  our  Forces. 

Foreign  Competition. — A  retrospect  of  our  methods  and  activities 
is  not  entirely  favourable.  Fas  est  et  ah  hoste  doceri,  and  it  is  no 
condonation  of  the  military  crime  of  Germany  to  recognise  that  the 
enormously  rapid  industrial  advance  in  that  country  has  serious 
lessons  for  us.  Before  the  war  many  of  us  had  an  immense  respect 
for  German  science  and  learning.  We  have  not  lost  that  because  we 
now  appreciate  the  inordinate  vanity,  the  preposterous  pohtical 
ambitions  deUberately  fostered  among  Germans,  and  the  insolence 
of  the  army.  In  16  years  the  aggregate  income  of  Prussia  has  nearly 
doubled.  While  our  Mercantile  Marine  increased  from  9  to  10  million 
tons,  that  of  Germany  increased  from  1  to  2J  million  tons.  In  1870 
Germany  had  seven  sliii>yurds  emjiloying  3,000  hands :  in  1900  she 
had  39  shi])yards  employing  40.000  hands.  Although  Germany  has 
on  the  whole  poorer  qualities  of  iron  ore  and  coal,  her  jiroduction  of 
pig-iron  increased  from  11  to  19  million  tons  annually,  while  ours 
increased  only  from  9  to  11  million  tons.  To-day  her  production  of 
steel  is  nearly  twice  as  great  as  ours.  I  am  not  among  those  who 
think  that  to  import  materials  or  products  is  necessarily  to  diminish 
wealth  or  the  demand  for  labour  in  this  country.  On  the  other  hand. 
it  is  not  satisfactory  or  safe  that  we  import  so  many  things  from 
Germar.y,  for  tlie  production  of  which  she  possesses  no  special  ad- 
vantages, and  that  in  some  cases  important  in.dustries  have  become 
absolutely  dependent  on  foreign  sup])lies  of  manufactured  products. 
It  is  one  thing  to  exchange  goods  with  another  country,  it  is  another 
thing  if  from  sluggislmess,  or  want  of  enterjjrisc,  we  allow  another 
country  to  obtain  a  monopoly  of  things  wo  cannot  do  without. 
Various  artificial  conditions  have  fostered  German  trade,  some  of 
which  might,  and  others  could  not,  be  imitated  with  advantage.  The 
German  Government  is  poorer  than  ours,  but  it  has  much  more 
clearly  recognised  the  interdependence  of  science  and  industry-,  and 
the  duty  of  the  State  to  assist  industry  in  matters  beyond  private 
initiative. 

The  most  striking  examples  of  the  plight  to  which  we  have  been 
reduced  are  found  in  the  chemical  industries,  which,  however,  involve 
a  good  deal  of  mechanical  engineering.  Aniline  mauve  was  discov- 
ered in  this  country  in  IS.'jO,  but  the  Germans,  and  to  a  certain  extent 
the  Swiss,  have  practically  captured  the  whole  colour  industiy. 
Prof.  Melflola  stated  that,  in  1886,  nine-tenths  of  the  dyeing  colours 
used  in  this  country  came  from  Germany.  Yet  these  are  essential 
to  textile  industries  having  an  annual  output  of  £200,000,000,  em- 
ploying 1,500,000  workers.  The  production  of  sj-nthetic  indigo  in 
Germany  has  largely  destroyed  the  cultivation  of  natural  intligo  in 
India.  The  value  of  imported  indigo  from  India  in  189.5  was  about 
£3,.5(X),00(J.  At  the  present  time  it  is  about  £70.000.  Bacycr  dis- 
covered  synthetic  indigo  in  188(»,  but  nearly  20  years  wore  cmi)l<iyc  I 
in  research  and  nearly  a  million  poimds  was  Hjjcnt  before  comjncTcial 
synlhelio  indigo  was  j)laccd  on  the  market.  That  is  immensely 
creditable  to  German  faith  in  science.  Before  the  war  the  world's 
demand  for  elect  rical  porcelain  wa.s  practically  met  by  Germany 
alone.     There   are   mai'V  other  similar  cases.      In   these   industries 


•  AbHtract  of  an  oddroas  delivered  by  Prof.  W.  C.  Unwin,  F.R.S. 


Germany  had  no  natural  advantages,  but  only  a  greater  scientific 
intelfigence  and  greater  confidence  of  financiers  in  supporting  scientific 
advisers.  To  take  another  instance  of  more  interest  to  engineers. 
Germany  has  acquired  a  practical  monopoly  of  the  treatment  of  the 
complex  ores  of  the  baser  metals.  The  whole  of  the  ores  of  zinc,  lead, 
and  silver  from  the  mines  of  Australia,  the  richest  in  the  world,  are 
imder  contract  sent  to  Germany  for  reduction.  The  Austrahan 
Attorney-General  stated  that  "  German  influence  exercisfed  a  mono- 
poly over  the  world's  base  metal  industiy,  so  complete  that  it  ex- 
cluded effective  competition." 

Happily,  in  the  iron  and  steel  industries  we  are  in  a  better  relative 
position.  Metallurgists  here  and  iij  Germany,  Belgium  and  the 
United  States  have  learned  much  from  each  other,  and  we  have  no 
reason  for  di-;^,iti^fartion  with  our  part  in  the  progress  made.  We 
had  a  long  !<  i  I.  n d  the  discoveries  of  Bessemer,  Mushet,  William 
Siemens,  Thdiiiis  and  (.iilchrist,  and  others  kept  us  in  the  front  rank. 
We  have  been  outpaced  in  volume  of  production,  but  in  the  higher 
qualities  of  steel  and  steel  alloys,  both  in  investigation  and  the  quality 
of  our  product,  we  stiU  hold  a  lead.  The  large  demand  for  warships, 
guns  and  projectiles  has  no  doubt  been  a  favourable  factor.  The 
establishment  of  laboratories  directed  by  competent  experts  in  steel 
works  and  the  works  of  large  consumers  like  the  raOway  companies 
has  tended  to  the  improvement  and  standardisation  of  quality. 
Nevertheless,  we  do  not  maintain  superiority  in  all  departments.  In 
the  case  of  Ught  and  medium  steel  castings — those  required  for  motor 
cars,  for  instance — this  comitry  has  become  almost  dependent  on 
Germany  and  Switzerland.  The  use  of  steel  castings  has  very  greatly 
increased,  and  they  add  in  an  important  way  to  engineering  resources. 
So  far  as  a  reason  can  be  found  for  the  better  and  more  miiform 
quality  of  Continental  steel  castings,  it  lies  in  the  adoption  abroad  of 
the  electrical  furnace  and  great  attention  to  heat  treatment.  Many 
of  the  steel  castings  come  from  Switzerland,  where  the  cost  of  raw 
materials  must  be  greater  than  in  this  comitry,  and  the  cost  of 
carriage  must  balance  the  lower  labour  cost.  There  is  another  point. 
After  the  war,  when  happier  conditions  return,  oiu-  manufacturers 
mu.st  be  willing  to  give  designs,  specifications  and  estimates  in  metric 
measures  for  comitries  where  the  metric  system  is  adopted.  The  use 
of  the  metric  system  is  legaUsed,  but  its  compulsory  adoption  is  not 
Mkely  to  be  enacted,  at  any  rate  for  a  considerable  time,  if  indeed  it 
is  desirable,  about  which  a  good  many  of  us  have  doubts.  Mean- 
while, in  many  branches  the  use  of  a  double  system  of  metric  and 
EngUsh  measures  involves  little  difficulty.  In  fine  machinery.no 
doubt  it  is  troublesome,  but  that  at  present  must  be  faced. 

Technical  Education. — Samuel  Butler  said  that  life  is  the  art  of 
drawing  sufficient  conclusions  from  insufficient  premises.  It  is 
certamly  true  of  the  engineer,  not  engaged  in  mere  repetition  work, 
that  he  has  constantly  to  arrive  at  conclusions  and  to  act  on  insuffi- 
cient data.  Probably  no  difficult  engineering  problem  has  ever  in 
the  strict  sense  been  completely  solved.  The  engineer  has  to  make 
assumptions,  to  use  approximate  theories,  to  decide  between  material 
and  negUgible  considerations,  and  to  allow  for  miknown  contin- 
gencies. Now,  scientific  framing,  if  sufficiently  advanced,  does 
enable  us  to  solve  most  problems  which  are  clearly  stated  and  data 
given,  but  its  usefulness  does  not  end  there.  The  trained  engineer 
with  incomplete  data  reasons  correctly,  estimates  probabilitie3,  and 
knows  the  limit  of  the  trustworthiness  of  his  conclusions.  He  does 
not  snatch  at  a  pocket-book  rule  and  ignore  the  assumptions  on 
wliich  it  is  founded.  Among  the  various  cau  ies  which  have  contri- 
buted to  German  industrial  development,  a  thorough  and  widely 
diffused  technical  education  must  be  given  an  imj)ortant  place.  The 
branches  of  industry  in  which  Germany  has  acquired  a  dominant 
position  are  tho.?e  in  which  advanced  applications  of  science  are  most 
necessary.  In  Germany  and  Austria,  excluding  chemists,  there  are 
four  or  five  times  as  many  students  in  technical  high  schools  as  in 
colleges  of  corresponding  rank  in  Great  Britain.  .America,  Belgium 
and  Switzerland  in  this  respect  have  closely  followed  tiermany. 

If  I  speak  with  admiration  of  the  intellectual  ellicicnoy  of  German 
education,  it  is  not  that  I  like  the  Germans  or  that  1  do  not  see  some 
.serious  e\'ils  in  their  system  of  education.  Our  English  system  is  in 
many  ways  intellectually  deficient,  but  it  encourages  initiative, 
individualism,  and  a  high  sense  of  honour.  In  Germany  all  educa- 
tion is  Stale  controlled,  and  made  to  subserve  State  interests.  In 
I8()8,  the  Kaiser  said  that  "  he  had  firmly  resolved  that  the  theatre, 
the  university  and  the  school  should  be  instruments  of  the  monarch.  " 
Hut  now,  putting  aside  political  and  moral  consi derations,  it  is  the 
tliorough  and  advanced  character  of  the  education  in  the  technical 
high  schools  and  the  researches  of  their  professors,  to  which  in  teed 
many  of  us  are  greatly  indebted,  which  have  so  din^ctly  promoted 
tJerman  iiulustry.  There  is  luiother  aspect  of  education  in  Germany 
which  has  a  lesson  for  us—  the  (!crman  secondary  school  is  far  more 
efficient  than  ours.  Secondary  education  in  (lertnany  i->  State  sup- 
jiorted  and  definitely  graded.     A  great  obstacle  to  really  efficient 
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technical  instruction  in  this  country  is  the  inadequate  preparation 
for  it  in  the  schools.  I  am  far  from  advocating  the  Germanisation 
of  Erglish  education.  Onlj-  it  seems  to  me  that  some  of  our  educa- 
tional tools,  like  some  of  our  workshop  tools,  are  mediaeval  and  out 
of  date,  and  (hat  some  of  our  faults  need  a  remedy.  If,  as  I  suppose, 
the-cost  of  the  war  must  be  paid  out  of  the  profits  of  industry,  it  is  of 
importance  that  our  efficiency  should  be  increased.  Sir  George  Reid 
has  said  that  "  Captures  of  German  trade  in  time  of  war  wUl  only  be 
retained  in  time  of  peace  by  the  capture  also  of  the  scientific  methods 
of  the  Germans." 

Testing  31aterials. — Half  a  century  ago,  most  materials  of  con- 
struction were  selected  and  bought  on  the  reputation  of  the  manu- 
facturer. Now  hardly  any  material  in  large  use  is  accepted  without 
special  testing  in  the  interest  of  the  jiurcha  ;er.  Such  testing  has 
acted  as  a  stimuhis  to  manufacturers  to  standardise  and  im))rove 
their  products.  With  the  introduction  of  mild  steel,  the  quality  of 
which  ranges  between  wide  hmits,  the  need  of  systematic  testing 
became  urgent.  Xow  there  are  testing  laboratories  in  the  works  of 
most  railway  companies  and  in  steel  works.  Witli  the  extension  of 
testing  has  come  the  need  of  standardising  tests  themselves,  a  work 
now  largely  accomplished  by  the  Inteniational  Association  and  tlie 
British  Standards  ( 'oinmitti:c.  But  with  the  increasmg  stringency 
of  spcciticaticiMs,  |ierliaps  more  attention  should  be  given  to  the 
caUbration  of  tlie  instrinnents  used  in  testing.  Li  physical  investi- 
gations great  attention  is  given  to  the  determination  of  the  errors  of 
instruments  and  methods,  and  perhaps  in  material  testing  this  has 
received  too  httle  attention.  On  the  Cont  nent  and  in  the  United 
States  tliere  are  public  laboratories,  supported  by  the  State,  wliere 
anyone  can  have  tests  made,  at  moderate  fixed  rates,  by  a  trained 
scientific  staff  and  with  great  accuracy.  Such  institutions  assist 
indu.stry  'f,  on  the  or.e  hand,  they  meet  industrial  requirements,  and, 
un  the  other,  are  unbiased  by  private  interests.  They  have  the 
advantage  over  private  laboratories  that  they  are  under  the  direc- 
tion of  experts  of  exceptional  experience  and  reputation,  and  are  able 
to  pursue  investigation,  continued  often  for  long  periods,  beyond 
immediate  requirements  into  fruitful  by-paths.  The  view  taken  in 
C4ermany  is  that  the  work  accomplished  is  partly  of  advantage  to  the 
mantifacturer  who  calls  for  assistance,  and  so  far  should  be  paid  for 
by  him,  and  partly  is  of  advantage  to  the  nation  in  advancing  science, 
which  is  the  justification  for  a  State  subsidy.  Hence  it  is  incumbent 
on  the  public  institution  to  pubUsh  results  as  freely  as  is  possible 
without  injuring  private  mtercsts. 

At  GrossUchterfelde  the  annual  income  from  fees  for  testing 
amounts  to  £20.000,  and  the  annual  State  subsidy  is  £12,000.  The 
Bureau  of  Standards  at  Washmgton  is  on  a  still  larger  scale,  and  does 
veiy  similar  work.  It  receives  an  annual  subsidy  from  the  Federal 
Government  of  £100,000.  The  equipment  is  extraordinarily  com- 
plete. Happily,  we  have  now  a  similar  institution  in  the  National 
Physical  Laboratory  at  Tecldington.  Its  fimctions  are  somewhat 
restricted  by  the  characteristic  English  jealousy  of  State  action, 
which  I  think  is  diminishing.  It  would  be  difficult  to  over-estimate 
the  service  it  has  done  in  the  solution  of  various  mechanical,  elec- 
trical and  physical  problems  which  were  milikely  to  be  attacked  by 
private  persons. 

It  is  a  condition  of  commercial  testing  that  tlie  results  should  be 
available  in  a  short  time  and  at  small  expense.  Hence  ordinary 
tests  are  of  a  somewhat  arbitrary  character,  and  do  not  completely 
imitate  the  conditions  of  actual  service.  We  test  specimens  of  steel 
to  destruction  and  measure  ductility  by  plastic  deformation,  though 
in  use  the  stres.scs  do  not  exceed  the  elastic  limit  and  the  deformation 
is  elastic.  We  test  cement  in  tension  and  use  it  in  compression. 
Then;  is  need  for  constant  criticism  of  methods  of  l.'sting  and  for  the 
invention  of  new  tests,  such  as  tests  for  hanhiess  and  brittleness, 
ultliough  new  tests  must  be  cautiously  intnj  luccd. 


THE   EFFECT   OF   DELTA   AND   STAR   CONNECTIONS 
UPON  TRANSFORMER  WAVE  FORMS. 


BY    I.ESI.IK    F.    CUKTI.S. 


Summary. — The  purpose  of  the  Paper  is  to  show  the  distortions 
resulting  from  different  sj'nimetrical  three-phase  connections  of  generator 
and  transformers  without  transmiifsion  line,  as  dependent  upon  the 
hysteresis  cycle  and  the  admittance  of  the  transformers  at  no-load. 


It  is  well  known  that  the  method  of  connecting  three-phaso  trans- 
f'lrmcrs,  or  of  single-phase  transformers  upon  three-phase  lines, 
iiiHuenc(!3  the  character  of  the  potential  and  current  waves,  in  (hat 
the  type  of  connection  limits  the  iK!rcentage  of  the  harmonics  of  E..M.  F. 
which  may  appea'  between  lines  anrl  (he  t'e"cen(agc  of  the  harmonics 

*  Paper  read  before  the  American  Institute  of  Electrical  Engineers. 


of  current  which  may  appear  in  any  line.  It  is  not  the  piu'pose  of 
this  Paper  to  bnng  forth  any  new  discoveries,  but  to  present  a  seiies 
of  wave  forms,  taken  with  the  oscillograph,  showing  the  wave  dis- 
tortions wliich  are  likely  to  oecm  in  the  different  symmetrical  three- 
phase  connections.  Oscillograms  of  potential  and  exciting  current 
were  taken  at  no-load  upon  three  single-phase.  10  kw..  1,100-110- 
volt,  60-cycle  step-up  transformers  when  connected  in  all  possible 
combinations  of  delta  and  star.  The  generator  used  was  a  7-o'kw., 
60-cycle  machine,  so  arranged  as  to  give  the  desired  voltages  when 
connected  either  delta  or  star.  It  was  thought  that  any  distortions 
would  be  a  maximum  with  the  large  transformers  connected  to 
the   smaller  generator  at  no-load.     Throughout  all   tests  the  line 
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voltage  was  held  at  110  when  the  transformers  were  comiected  in 
delta,  and  at  l\Q\/i  when  the  transformers  were  connected  in  star. 
Since  the  transformers  were  very  nearly  balanced,  wave  forms  were 
not  recorded  upon  all  of  the  phases. 

Before  investigating  the  wave  forms  wth  the  three-phase  con- 
nections, an  oscillogram  of  exciting  current  with  a  sine  wave  of  E.M.F. 
was  taken  to  determine  the  hysteresis  cycle  on  normal  conditions. 
This  is  shown  in  Fig.  3.  Fig.  1  shows  the  voltage,  flux  and  exciting 
current,  and  Fig.  2,  the  resulting  hysteresis  cycle  scaled  from  the 
original  oscillogram. 

The  next  set  of  tests  was  run  with  the  generator  connected  in  star. 
This  gave  practically  a  sine  wave  of  E.M.F.  between  lines,  except 
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when  the  reactions  in  the  transformers  intro.luced  a  fifth  harmonii  . 
With  a  .star-star  connection  of  transformers,  th<^  wave  of  exciting 
current  is  as  in  Fig.  4.  Since  no  third  harmonic  can  exist  in  tlu^ 
exciting  current,  one  must  apjjca-  in  the  transformer  voltage,  or  tlie 
voltage  to  neutral,  <;vea  though  the  line  voltage  remains  a  sine  wave. 
becau.se  of  the  definite  shape  of  the  hysteresis  cycle.  This  is  shown 
in  Fig.  ,5.  Fig.  6  shows  the  voltage,  flux  and  exciting-current  re- 
lations for  the  above  connection.  The  hysteresis  cycle  is  plotted  in 
Fig   3,  showing  the  same  general  shape  as  for  the  sine  wave  of  flux. 
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but  being  smaller  in  area.     For  the  above  test,  normal  line  voltage  j  harmonic,  which  is  lacking  in  the  exciting  current  \vi:\i  the  star-star 

(110\/3  volts)  was  held,  but  owing  to  the  change  in  wave  shape,  the  connection,  may  flow  in  the  closed  delta.     It  appears  only  in  thi- 

voltage  to  neutral  was  121-0.  local  tra-isformer  circuit.     Pig.  7  show3  the  line  cur.-eat  "aid  the 

With  one  side  of  the  transformers  comiected  in  delta,  the  third  transformer  current  for  a  delta-sSi-  connection  of  windings. '>,Thi- 


L-110.   lu 
Fig.  3. — Exciting  Cukbent  and  Potentlu:,  Waves. 

Single-phase  connection.    Curve  1.  voltage  across  transforrr^er, 
1  lot)  volts.    Curve  2,  exciting  current,  2.00  amperes. 
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. — Exciting  Cukrent  W.we. 
Star-star-star  connection. 
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Fig.  5. — Potexti.\l  W.wes. 

Star-star-star  connection.    Curve  1.  voltage  to  neutral. 
12!  0  volts.    Curve  2,  voltage  bet-ween  lines,  190-3  volts 


L-101     YAY 

Fig.  7. — Exciting  Cubrent  W.wes. 

Star-delta-star  connection.    Curve  1,  line  current,  3-39 
amperes.    Curve  2,  transformer  current,  2-11  amperes. 


Fig.  8. — Potential  Waves. 
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Fig.  9. — Exciting  Current  Waves. 

Curve   I.  delta  current, 
ine  current.  1  -9^  amperes. 


4 


L-113    YYA 
10. — Potential  Waves. 


L-\06   YZiA 
-Exciting  Current  Waves 


Star-star-delta  connection.    Curve  1,  voltage  to  neutral,    Star-delta-delta  connection.     Curve  I,  line  current,  3-49 
1 10-0  volts.    Curve  2,  line  voltage,  190-3  volts.  amperes.  Curve  2,  high-tension  delta  current,  0-068  ampe.-e. 

Curve  3,  low-tension  delta  current,  2-15  amperes. 


L-117     YAA 
Fig.  12. — Potential  Waves. 

Star-delta-delta  connection.      Curve  1.  voltage  to 
generator  neutral,  63-8  volts.    Curve  2.  line  voltage, 

110-0  v.-^lt;.  ,_i_i. 
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Fig.  13. — Potential  Waves 

iiia-siar-star  connection.    Curve  1,  voltage  tu  nc 
121-1  volts.    Curve  2,  line  voltage,  190-3  volts 


L-119    AAY 
Fig.  14. — Potential  Waves. 


Delta-star-star  connection.    Curve  1,  voltage  to  neutral,      Delta-delta-star  connection.    Curve   I,  line  voltage, -       ,  , 

.-,.-■..-1..     r- -)   ii.»  ,.„i.,„.  lon.i  „„i*.  1930-Ovolts.    Curve  2,  delta  voltage,  110-0  volts.  110-1  volts.    Curve  2.  Ime  voltage,  I90-,1  volts.,  J(»  ] 


Delt: 


L-lie.  AYA 

Fig.  15. — Potential  Waves. 

■star-delta  connection.    Curve  1,  voltape  to  neutral. 


L-iaO   AAA  L-100.  YYY-Neut 

Fio.  10.— Potk.stial  Waves.  Fig.  17.— Exciting  Current  Waves. 

^i*!JJ3'°'^'^'"i "'""J^'°'''  Curve  I,  low-ten«lon  voltage,  Star-noutral-sUr-»tar  connection.  Curve  I, neutral cui 

llCK)Yolt».     Gurva  2,  hlgh-voltago  tension.  I  HOC  volts.  1-83  amperes.     Curve  2,  line  current.  1-99  ampere 


L-t14      YYY-Neut. 
Fig.  18. — Potential  Wavks 
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admittance  of  the  transformers  is  such  that  a  fifth  harmonic  in  excess 
of  the  amount  demanded  by  the  hysteresis  cycle  appears  in  the  line 
•vid  transformer  currents.  This  causes  a  fifth  harmonic  to  appear 
in  the  E.M-F-  waves,  as  is  shown  in  Fig.  8.  Curve  2  shows  the 
characteristic  flat-topped  delta  voltage,  or  high-tension  voltage  to 
ncutr»l   for  this  connection.     Curve  I  shows  the  high-tension  line 
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\  oltage,  which  is  peaked  because  of  the  vector  difference  of  waves 
containing  the  fifth  harmonic  similat  to  that  shown  in  Curve  2 
120  deg.  apart. 

It  will  be  noted  that  the  reaction  causing  this  distortion  originates 
in  the  transformers  since  the  wave  of  exciting  ciu-rent  is  not  mate- 
rially different  from  that  of  the  star-star  connection  which  did  not 
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Fic.  19. — Exciting  Current  Waves. 

Star-neutral-star-delta  connection.    Curve  1,  neutral  current.  3-55  amperes.    Curve  2, 
Jelta  current,  0'186  ampere.    Curve  3,  line  current,  2-23  amperes. 

distort  the  geierator  voltage.  Fig.  9  shows  the  exciting  currents 
for  a  star-delta  connection  of  transformers.  The  third  ha-monic  of 
the  exciting  ampere-turns  is  now  derived  from  the  high-tension  delta 
circuit.  The  low-ten.sion  line  current  contains  an  excess  of  the  fifth 
harmonic  as  in  the  previous  case,  caising  the  same  flat-topped  wave 
of  voltiige  to  rcn' ■:-.l  o-  delta  voltage  as  before.     The  transformer 
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Fig.  20. — Potential  Waves. 

•ar-neutral-star-delta  connection.    Curve  1 ,  voltage  to  neutral,  110-2  volts.    Curve  2, 
^  voltage,  190-3  volts. 

'iiil  line  voltagrf  are  given  in  Fig.  10  For  a  ddtsidelta  connection 
of  triiisfo.-iiiif.s.jthe  voltage  distortion.-  a-e  a;)t  to  In-  increased,  due 
to  the  troublcsomeififth  harmonics  in  thi;  exciting  circuit«.  The 
•  "■ :  e.itb  a:id  voltages  for  this  connection  are  shown  ui  Figs.  1 1  and  12. 


With  the  generator  coimected  in  delta,  the  short-circuit  third 
harmonic  current  in  the  armature  produces  a  pulsation  at  six  times 
the  normal  frequencj-  in  the  field  flux,  which,  in  turn,  introduces  a 
fifth  and  a  seventh  harmonic  in  the  armature  voltage.  Of  thes?,  the 
fifth  is  the  more  troublesome,  producing  the  familiar  flat-topped 
wave  of  delta  voltage.  Distortions  due  to  the  transformer  con- 
nections are  superimpo.sed  upon  the  generator  wave.  Figs.  13,  14, 
15  and  16  show  the  voltages  of  the  banks  of  transformers  connected 
in  star-star,  delta-star,  star-delta  and  delta-delta  respectively,  when 
excited  from  the  delta-connected  generator.  The  original  wave 
form  of  the  generator  voltage  is  shown  in  Fig.  13,  since  the  stai-star 
connection  of  transformers  docs  not  distort  the  hne  voltage. 

When  the  generator  and  the  low-tension  side  of  the  transformers 
are  connected  in  star  with  connected  neutral,  the  third  harmonic 
components  of  the  exciting  current  may  return  to  the  generator  over 
the  neutral,  each  phase  constituting  a  single-phase  circuit.  The 
waves  of  exciting  current  for  a  star-star  bank  of  transformers  with 
connection  to  the  generator  neutral  are  shown  in  Fig.  17.  The 
voltages  are  showni  in  Fig.  18,  being  very  nearly  sine  waves.  If  the 
high-tension  side  is  now  placed  in  delta,  there  exists  a  short  circuit 
of  the  unbalanced  third  harmonics  in  the  three  transformers.  This 
causes  an  excessive  tliird  harmonic  current  to  flow  over  the  neutral 
which  reacts  upon  the  generator  flux  in  the  same  way  as  that  in  a 
delta-connected  generator.  Tiiis  is  shown  in  Fig.  19.  A  flat-topped 
wave  of  voltage  to  neutral  and  a  peaked  line  voltage  result,  as  shown 
in  Fig.  20. 

From  the  above  results  it  is  seen,  from  the  .standpoint  of  w'ave 
form,  that  the  banks  of  transformers  connected  delta-star,  star-delta, 
or  star -star  with  connected  generator  neutral  give  the  best  results. 
The  latter  connection  would  be  ruled  out  if  dissimilar  banks  were  to 
be  operated  in  parallel. 


THE  ELECTROLYTIC  INSULATION  OF  ALUMINIUM 
WIRE*. 

BY  C.  E.  SKINNER  AND  L.  W.  CHUBB. 

Sumiiuirij. — The  author  describes  a  process  of  treating  aluminium  wire 
so  as  to  form  an  insulating  coating  on  it,  rendering  it  suitable  for  winding 
coils  where  space  or  the  ability  to  stand  high  temperatures  is  a  consi- 
deration. 


The  author  shows  that  where  the  space  occupie  1  by  tho  conductor 
is  not  a  governing  factor  either  iron  or  aluminium  will  be  cheaper  to 
u.se  than  copper.  In  the  construction  of  electrical  machinery,  space 
is  usually  a  governing  factor,  and  copper  has  been  found  more  suit- 
able in  every  way  than  the  other  metals.  Copi)er,  however,  requires 
— for  cod  work — a  certain  amomit  of  insulation  having  a  definite 
thickness  (it  depending  upon  the  conditions  of  application),  and, 
consequently,  in  the  average  coil  the  total  percentage  of 'copiier  in 
the  cross-.section  of  the  coil  is  reduce  J  by  the  insulation  requirements. 
In  coil  winding,  the  thickness  of  the  insulation  on  individual  turns 
does  not  vary  greatly,  as  a  rule,  regardless  of  the  size  of  wire  used. 


m»»///»»»»f»»»i//>/rrffA 


Diagram  showing  Method  of  taking  Wire  through  Baths 


Consequently,  the  percentage  of  copper  to  in,sulation  decreasc.s 
rapidly  as  the  size  of  wire  is  reduced.  It  is  evident  that  any  gain  in 
the  efficiency  of  the  conducting  material  must,  thcrefoix;,  be  obtained 
by  increasing  the  conductivity  or  decreasing  the  thickness  of  the 
insidation.  The  authors  have  found  that  it  is  pos-siblo  to  produce 
an  insulating  coating  on  the  surface  of  aluminium  wire  which  is  so 
extremely  t  bin  that  o.i  many  of  the  smaller  .sizes  of  wires  it  is  possible 
to  get  a  higher  space  efficiency,  so  far  as  the  conducting  material  is 
concernod,  in  a  coil  with  aluminium  tha  i  with  copper,  even  when  the 
thinne.st  pcs.sible  insulation  is  applied  to  the  copper. 

Tho  skin  or  thin  layer  of  natural  oxide  which  is  so  objectionable  in 
the  soldering  of  aluminium  is  a  non-conductor  of  high  ilielectric 
strength  and  for  several  years  engineers  have  been  trying  to  strengthen 
the  film  of  oxide  so  that  it  could  take  tho  place  of  the  fibrous  iiisu 
lation  ordinarily  used  on  copper  wire.  Kobt.  Hoi)felt  and  other.s  i.i 
lOfMi  and  1907  shnweJ  that  coils  of  bare  aluminium  wire  could  be 
used  to  wind   magnet  coil.^,  solenoids,  &c.     The  wire  after  being 
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wound  was  soaked  and  then  heated  by  passing  current  through  the 
coil.  This  process  would  form  an  oxide  which  was  said  to  withstand 
a  potential  as  high  as  0-5  volt,  and  if  formed  between  aU  adjacent 
turns  of  the  layers  of  the  winding  and  with  insulation  betwee:i  layers, 
this  type  of  coU  could  be  used  as  an  economical  substitute  for  copper 
coils.  Early  in  1907  the  authors  devised  a  method  of  strengthening 
the  coating  by  means  of  an  electrolytic  action  which  produced  a 
coating  of  many  times  the  dielectric  strength  of  the  coatings  which 
iad  been  obtained  by  former  methods.  It  was  found.  howe\er.  that 
the  successful  production  of  an  insidating  coating  which  would  with- 
stand a  potential  of  500  volts  and  which  proved  to  be  exceedingly 
thin  and  which  was  indestructible,  so  far  as  temperature  is  concerned, 
was  but  the  first  stage  in  a  research  looking  to  the  production  of 
commercially  satisfactory  coUs  for  electrical  apparatus.  It  was 
found  that  in  the  problem,  as  a  whole,  there  was  involved  the  ques- 
tion of  making  joints  in  the  wire  itself  ;  the  question  of  joining  leads 
to  the  aluminimu  wire  which  could  be  satisfactorih'  soldered,  as  in 
the  copper  ;  the  question  of  winding  of  the  coils  which  were  fomid  to 
require  different  treatment  from  the  ordinarj-  coils  ;  the  question  of 
securing  proper  grades  of  wire  ;  and  many  other  details  which  had 
to  be  taken  into  account. 

It  is  well  known  that  aluminium  as  an  anode  in  the  solutions  of 
certain  salts  polarises  or  films  with  a  coating  which  tends  to  prevent 
the  flow  of  current  from  the  electrode  to  the  electrolyte.  The  polari- 
sation voltage  between  the  electrolyte  and  aluminium  builds  up  to 
a  certain  critical  value,  dcjjendent  upon  the  salt  dissolved,  the  density 
temperatiu-e,  former  history  of  the  solution,  &c.  The  action  of  the 
film  seems  to  indicate  that  a  very  thin  film  of  alimiina  of  high 
dielectric  strength  and  high  specific  capacitance  is  formed.  Nascent 
oxygen  formed  by  the  passage  of  current  from  any  hole  or  local  weak 
area  of  the  oxide  film  woidd  oxidise  more  metal  at  that  point  and 
increase  the  thickness  of  the  insoluble  compound.  In  this  way  the 
film  is  built  to  a  uniform  strength  all  over  the  surface  of  the  anode. 
After  such  a  film  is  formed  the  anode  may  be  withdra\ni  from  the 
electrolyte,  washed,  and  when  dry  will  be  foimd  to  have  a  dielectric 
strength  approximately  equal  to  the  voltage  at  which  it  was  formed. 
This  fUm  after  drying  is  the  same  as  the  insulation  now  used  on  the 
bare  aluminium  wire. 

Process  of  Insulating. — The  development  of  the  process  for  insu. 
lating  the  wire  went  through  several  stages.  In  the  first  the  wire  was 
woimd  into  skeins,  dipped  into  the  electrolyte,  then  treated  and 
finally  washed  and  re-wound.  In  the  subsequent  development  con- 
tinuous methods  were  employed  in  which  the  wire  as  an  anode  was 
drawn  through  a  bath  of  electrolyte.  In  all  these  methods  of  treating, 
the  -vrae,  passed  over  several  sheaves  with  the  result  that  it  became 
hardened  in  the  process.  A  straight-through  method  as  shown  in 
the  figure  was,  therefore,  tried  and  fomid  to  give  very  satisfactory  re- 
sults. Five  tanks  arranged  in  a  straight  line  were  used.  The  first  and 
last  contained  hot  water  for  washing  and  the  middle  three  electrolyte. 
The  wire  p.i-.-i'iI  from  tiink  to  tank  through  glass  tubes  and  the 
solutions  wciv  1.  |0  .i|,:iit  by  blowing  air  through  a  tube  sealed  to  the 
centre  of  thi-  ■(.niHrnng  tubes.  In  this  method  there  was  again  no 
column  of  electrolyte  at  the  point  of  entrance,  and  it  was  at  first 
necessary  to  form  the  coating  in  two  steps,  of  200  and  400  volts 
respectively.  This  was  superseded  by  the  present  nu^thod  in  which 
the  wire  also  goes  straight  through  and  the  increase  in  voltage  is 
again  established  throOgh  a  small  weir  and  spoUt  through  which  the 
wire  enters.  This  latest  apparatus  has  the  additional  advantage  of 
allowing  the  removal  and  starting  of  the  wire  without  threading 
through. 

Electrolytes. — Several  electrolytes  were  used  and  they  gave  (juite 
different  results.  The  principal  differences  were  the  amounts  of 
current  and  energy  required  to  bring  the  wire  up  to  voltage  and  the 
possible  speed  with  which  the  wire  could  bo  run  through  tlii^  hath. 
Solutions  of  borax,  ammonium  borate  aiul  sodium  silicate  were  the 
best,  the  last  being  the  best  of  the  three. 

Hpeed  oj  Treating  and  Energy  Required. — It  was  found  that  less 
energy  was  required  jier  unit  of  surface  if  a  high-current  density  was 
used,  and  the  voltage  brought  up  quickly.  The  speed  and  rurnnt 
density  were  limited  in  the  case  of  small  wires  by  the  fu.sing  of  the 
wire  between  t  he  tanks,  and  with  the  large  wires  by  the  limited  capacity 
of  the  generator  u.sed  in  the  cxj)erimental  work.  The  speed  of 
treating  wire  varied  from  40  ft.  to  1.50  ft.  per  minute  for  the  ditTercnt 
sizes  of  wire  used  and  the  consumption  of  energy  was  from  dl.")  to 
0-80  watt-hours  per  square  inch  of  surface  treated. 

Properlie.1  of  the  Coating. — The  insulation  formed  by  the  ahovi^ 
processes  is  a  thin  film  of  alumina  which  is  snuioth  and  irridescent  or 
abrasive  and  white.  The  smooth  films  form  with  a  greater  expendi- 
ture of  energy  and  in  inferior  electrolytes.  The  while  film  formed 
in  sodium  silicate  at  about  425  volts  is  rather  smooth  to  the  touch  but 
so  abra.sive  that  it  cuts  and  grinds  (he  hand  while  coil  winding.     In 


some  cases  this  treated  wire  rimning  through  the  hand  of  the  windri 
has  cut  through  the  skin  and  into  the  flesh  before  discovery.  The 
dielectric  strength  is  far  superior  to  the  oxide  coat  formed"  by  the 
former  methods,  for  instead  of  standing  a  maximum  of  O-o  volt  two" 
wires  electrolytically  treated  and  twisted  tightly  together  without 
abrasion  will  stand  from  200  to  500  volts.  The  thickness  of  the  film 
is  apparently  variable.  Tests  of  change  in  diameter  of  wire  before 
and  after  treating  and  tests  of  reduction  in  metal  section  by  resistance 
measurements  before  and  after  treating:  show  the  coating  to  be  from 
0-0001  in.  to  0-0004  in.  (0-00025  cm.  to  oOOl  cm.)  thick. 

On  account  of  the  thimiess  of  the  film  it  is  quite  flexible  aud  doc- 
not  open  or  appreciably  weaken  by  sharp  bends  and  kinks  in  the  win-. 
Soft  wire  can  be  stretched  30  per  cent,  of  its  length  without  appar- 
ently injiu-ing  the  insulation.  Two  wires  at  a  P.D.  of  250  volts  cai 
be  crossed  and  pressed  together  at  the  intersection  until  the  wires  are 
dented  to  such  an  extent  that  the  intereection  is  no  thicker  thiin  a 
single  wire.  If  there  is  no  relative  motion  between  the  surfaces  in 
contact  the  insulation  wiU  not  break  down,  but  the.  slightest  move- 
ment of  one  of  the  wires  will  cause  a  grinding  between  the  surfaces 
which  will  at  once  cause  a  short  circuit.  The  insulating  coating  is 
fireproof  and  has  sufficient  strength  mechanically  to  support  the  wire 
in  small  coils  when  the  metal  is  abave  the  melting  point.  Small  coils 
nm  with  the  wire  molten  will  fall  to  pieces  if  the  ciu-rent  is  suddenly 
stopped,  but  if  the  current  is  gradually  lowered  the  metal  will  solidify 
and  remain  intact. 

Application  of  the  Wire. — Electrolytically  insulated  aluminium 
wire  is  suitable  for  many  classes  of  work  requiring  wires  of  relatively 
small  size  where  the  insulation  requirements  are  not  excessive  and 
particularly  where  temperature  requirements  are  severe.  The  very  J 
small  sizes,  Xo.  30  B.  &  S.  gauge  and  smaller,  caimot  be  satisfactorily 
used  on  accoimt  of  the  difficulty  in  diawmg  the  wire  and  in  subse- 
quent handling.  In  the  very  large  sizes  there  is  no  advantage  in  the 
use  of  aluminium  wire  where  the  space  is  restricted.  This  wire  has 
been  found  particiUarly  advantageous  for  use  in  coils  which  require 
light  weight  and  which  are  subjected  to  relatively  high  temperatures, 
provided  the  insulation  requireuuMits  on  the  individual  wires  are  not 
excessive.  The  weight  of  an  aluminium  wire  coil  is  from  40  to  50 
per  cent,  of  that  of  the  equivalent  co|>per  coil.  The  thermal  capa- 
cities of  the  two  types  of  coils  are  i>rai-tically  the  same  and  the  tem- 
perature coefficients  are  equal.  The  heat  dissipation  through  the 
aluminium  coil  is  found  to  be  sUghtly  better  than  the  equivalent 
copper  coU.  While  this  new  wire  has  limitations,  it  has  a  decided 
sphere  of  usefidness,  which  will  probably  be  greatly  extended,  parti- 
cularly in  the  event  of  the  ratio  between  the  base  prices  of  aluminium 
to  co{)per  being  decreased. 


ON  THE  DIRECT  MEASUREMENT  OF  POWER  FACTOR. 

BY  R.  D.  GIFFORD,  M.SC. 

[Con'inued  from  p.  50.) 

Summary. — ^The  author  deals  with  tlic  subject  under  the  following 
headings  :  I.  Description  of  the  Dynamometer  and  Moving  Iron  Types 
of  Power-Factor  Indicator.  II.  Description  of  the  Induction-Dynamo- 
meter Power-Factor  Indicator.  III.  The  iloaning  of  the  Power-Factor 
of  a  Throe-Phase  Unbalanced  Circuit.  IV.  The  Theory  of  the  Six  Unit 
Power- Factor  Meter.  V.  Results  of  Tests  Subatantiatint;  Theory. 
VI.  The  Four  Unit  Power-Factor  Meter  on  Three-Phase  iMibahmced 
Circuits.  VII.  Frequency  Tests  on  the  Induction-Dynamometer  Power- 
Factor  Meter.  VIII.  Power-Factor  Meters  with  Artilicial  Scales. 
IX.  The  Induotion-Dynamoraoter  Synclu-oscope. 


J  II.    ThK    roWEK-K.M-TOR  OF  AN  UnH.S  LAXCK.D  Til  liKIM'll  ASK 

Circuit. 
The  general  cxpie.ssion  for  the  jxiwer-facttu  (if  a  single-phase 
circuit  is 

-I'l/""- 

in  wiiicli  «  and  i  are  the  instantanecnis  values  of  the   K.M.F. 
and  ciinent  respectively  over  one  eoniplete  cycle  of  tinu'  T. 

This  definition  includes  the  cases  in  which  the  pressure  and 
current  waves  do  not  conform  to  the  liarnionic  law,  ami  inav 
not  be  similar.  It  is  well  known  that  if  I  he  pressure  and  cunvnf 
waves  are  dissimilar,  then  under  no  ciniimstancps  can  the 
power-factor  of  the  circuit  be  unity.  The  dei)arturc  from 
unity  of  the  maximum  possible  power  factor  for  various  wave 
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shapes  is  usually  not  very  great,  and  can  be  calculated  with 
little  difficulty.  It  can  be  shown  that  even  if  a  peaked  E.M.F. 
of  triangular  form  be  assumed  in  combination  with  a  sine 
cmnent  the  power-factor  for  any  given  phase  displacement 
difiers  by  less  than  1  per  cent,  from  that  given  by  a  sine  E.M.F. 
"Uoreover,  the  representation  of  alternating-current  pheno- 
mena by  vector  methods  becomes  three  dimensional  when 
upper  harmonics  are  present  in  the  cu-cuit,  hence  it  appears 
that  in  the  mathematical  treatment  of  the  theory  of  a  direct- 
reading  phase-meter,  to  include  the  effects  of  harmonics  is 
hardly  justified,  as  the  indications  will  not  be  very  greatlv 
affected  by  assuming  sine  waves  of  E.M.F.  and  current,  whilst 
the  coniplication  introduced  into  an  otherwise  comparatively 
simple  calculation  is  great. 

With  this  assumption,  equation  (1)  takes  the  usual  form, 
watts 


EI 


(2) 


For  a  three-phase  balanced  load,  the  power-factor  of  the 
whole  circuit  is  the  same  as  that  of  each  phase,  and  may  be 


Fio.  8. 

written  as  in  (2),  where  E  is  the  effective  star  E.M.F.,  1  the 

effective  current  in  each  line,  and  the  watts  are  one-third  of  the 

total  power. 

The  power-factor  of  an  unbalanced  three-phase  circuit   is 

generally  defined  as 

total  watts  ,.-, 

cos  ffi= (.i) 

^     apparent  watts 

In  this  formula  the  "  apparent  watts  "  are  taken  as  the 
sum  of  the  separate  effective  volt-amperes  EiIj-f-EjIi+EjIa. 
The  use  of  this  formula,  however,  does  not  always  lead  to  con- 
rordant  results,  as  will  be  shown  later. 

.•\  different  conception  of  the  apparent  watts  is  due  to  (!. 

f'anipos,*  who  argues  that  the  unbalanced  circuit  should  be 

iti'd  as  a  power-delivering  unit,  and  should,  therefore,  be 

i')ie  of  representation  vectoriaily  by  a  single  triangle  whose 

-   are   proportional   respectively   to   the  true   power,   the 

Mve  power,  and  the  volt-amperes,  just  as  in  a  single-phase 

lit.     To  this  end  Campos  takes  the  three  separate  triangles 

I  lied  from  the  three  phases,  and  places  them  end  to  end, 

Nat  the  vectors  representing  the  true  power  in  each  triangle 

■I  the  same  direction,  as  shown  in  Fig.  8.     In  the  triangle 

.\(.'  is  2"W,  the  total  true  power,  BU  is  2'RP,  the  total 

tive  power,  and   .\B  is,  according  to  Campos,  the  appa- 

itiit  power.     The  phase  angle  of  the  complete  unbalanced 

•■•ircuit  is,  therefore,  BAC=  (p.     Hence,  the  power-faetf)r  is 

cos  H)=..„^^.f'^^ .,„,.. (1) 


tan  (I): 


IBP 

iw 


It  wiU  be  seen  that  the  difference  between  this  method  of 
computing  the  power-factor  and  that  of  equation  (3)  is  that  the 
separate  volt-amperes  of  the  three  phases  are  added  vectoriaily 
instead  of  arithmetically.  If  we  take  the  arithmetic  sum  of 
AD,  DE  and  EB,  and  set  this  off  from  A,  we  get  the  line  AF, 
making  an  angle  yj  with  AC,  whose  cosine  is  the  value  of  the 
power-factor  given  by  equation  (.3).  E.xcept  when  the  load  is 
balanced,  the  three  triangles  then  being  similar,  .\F  must 
always  be  gi'eater  than  AB — that  is  to  say,  cos  O  will  always 
exceed  cos  if. 

The  expression  for  the  power-factor  given  in  equation  (4)  is 
perfectly  general,  giving  the  usual  results  on  single-phase,  two 
or  three-phase  balanced  circuits.  The  case  in  which  the 
power-factor  as  calculated  by  the  two  methods  shows  a  large 
difference,  is  that  in  wliich  the  load  in  one  phase  is  condensive 
and  in  the  others  inductive  For  example,  suppose  the  loads 
on  the  three  phases  to  retain  the  same  values  as  shown  in 
Fig.  8,  except  that  phase-three  is  condensive  to  the  same  extent 
as  it  is  there  shown  inductive,  then  the  third  triangle  must  be 
rotated  through  180  deg.  about  the  line  W3.  B  would  then 
fall  on  Bj,  giving  a  slightly  leading  power-factor  for  the  whole 
circuit,  whereas,  according  to  equation  (3),  the  power-factor  is 
unaltered. 

The  question  which  at  once  arises  is  ;  "  To  which  equation, 
(3)  or  (4),  if  either,  does  the  reading  of  the  six-unit  dynamo- 
meter or  induction-dynamometer  type  of  power-factor  meter 
for  three-phase  unbalanced  circuits  conform  ?  "  We  shall 
now  proceed  to  find  an  answer  to  this  question. 


(■>) 


'  "  Atti  dcUa  "  Assoc.  Elettra.  Ital.,  Vol.  XIU.,  pp.  197-210, 1909. 


Fig.  9. 

It  will  be  .shown  in  sec.  VI.  that  the  four-unit  meter  is  incap- 
able of  giving  correct  indications  of  the  powei-factor  of  three- 
phase  unbalanced  circuits.  ' 

IV.  The  Theory  of  the  Six-u.\it  Power-f.\ctor  In'dic.\tor. 

Let  Ij,  I„,  I3  and  (j,  12,  '3  be  the  maximum  and  instantaneous 
values  respectively  of  the  three  line  ciu'rents,  and  Ej,  Ej,  E3  the 
maximum  values  of  the  pha.se  E.M.F.s.  Let  9j,  ^.,,  93  be  the 
angular  lag  or  lead  between  the  E.M.F.s  and  their  respective 
currents.  Also  let  a,;,,  a.,.^.  a-ji  denote  the  angular  displace- 
ments between  Ej  and  H,,,  E^  and  E3,  E3  and  Ej  respectively, 
and  /?,,,  j?,^,  /?3,  be  the  corresponding  angles  in  the  case  of  the 
rurrents. 

The  currents  and  E.M.F.s  will  be  assumed  to  vary  according 
to  the  harmonic  law,  for  the  reasons  given  in  .sec.  III. 

The  E.M.F.s  acting  in  the  moving  cods  will  not  in  general  be 
in  pha.se  with  the  jiiimary  E.M.F.s.  Let  their  angular  lag 
behind  these  be  1),  and  let  the  moving  coil  E.M.F.s  be  c,,  Cj,  e^ 
respectively.  Then  counting  time  from  the  instant  Cj^o,  we 
have  at  any  time  /,  where  cj=2.'TX  frequency. 

ei=E,  sin  {(ol—d)  1 

e2='E'2  sin  (ojl—d—dii) ('') 

63=  E3  sin  ((ol  —6+  a3,)  I 
-Mso  »i=Ii  sin  (lol—ffi)  "I 

fj^Ijsin  (ft)/— ^1.2— <pi) (") 

'3=':)  »in(f'i/+Aii-?t)i 
The.se  currents  and  E.M.F.s  are  acting  in  coils  situated  at 
120  deg.  to  each  other,  and  we  shall  sujjpose  that  the  moving 
systfini  is  for  the  time  being  fi.xed  and  that  the  planes  of  its  coils 
are  parallel  to  the  ])lanes  of  the  corresponding  phase  coils  of  the 
fijced  current  system,  as  shown  in  Fig.  'J.     It  follows  that  at 
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time  t  the  iastantaneaus  value  of  the  flux  in  the  direction  of  the 
axis  of  coil  1,  due  to  the  line  currents,  is  proportional  to 
Ij  sin  (o}t~o^)~},l„  sin  M— /9i,-(pj) 

-  JI3  sm  (oit  +  /Sgi -oj) = A,  (8) 
and  the  instantaneous  flux  at  right  angles  to  the  same  axis  is 
proportional  to 

-^  il,  sm  (w;-/5j,_Oj)-l3  sin  (wi+ySsi-^^);  ==B.      (ii) 

As  \ve  are  not  here  concerned  with  the  actual  but  only  the 
relative  values  of  these  fluxes,  we  shall  write  "  eijual  to  "  for 
■■  proportional  to."  Hence,  the  total  instantaneous  current 
flux  is 

F,=(A2+B2)i, (10) 

making  an  angle  0^  to  the  axis  of  coil  1  where 

B 

0,=arc  tan  t- (11) 

A 

It  can  be  shown  that  in  general  the  locus  of  the  extremitv  of 
the  flux  vector  of  length  (A^-i-B^)^  is  an  ellipse.  In  the  par- 
ticular case  of  a  balanced  circuit  the  ellijMc  becomes  a  circle — 
that  is  to  say.  F,  rotates  uniformly. 

The  phase  E.M.F.s  and  currents  are  supposed  to  attain  their 
maximum  values  in  the  order  1.  2,  3,  as  shown  in  Fig.  9— (.e., 
the  flux  vectors  will  rotate  in  a  clockwise  direction,  so  that  if 
the  currents  lag  increasingly  behind  the  E.M.F.s  tlie  moving 
system  will  rotate  in  a  counter-clockwise  diiection.  This  we 
shall  term  the  positive  direction. 

The  instantaneous  value  of  the  flux  Fy  produced  bv  the 
moving  system  may  be  similarly  lesolved  into  its  components 
C  and  D,  acting  along  and  at  right  angles  respectivelv  to  the 
axis  of  coil  1. 

Then  Fv=(C-^+D-)i, (12) 

where 

C=Ei  sin(w<-d)-.iEi  sin  {Ml-d-ay^)-},^.^  sin  (vyt-d^u^^) 

and   D=  ^  {Ej  sin  ((-V-^-a,,)-Ea  .sin  (M^-^+a^,) ;.     (14) 
The  angle  between  F,  and  the  axis  of  coil  1  at  any  moment  is 
(>v=arc  tan  , (15) 

The  extremity  of  a  vector  representing  Fy  traces  out  an 
ellipse,  as  in  the  case  of  the  current  flux  vector. 

The  current  and  voltag"  flu.x  vectors  are  not  rotating  uni- 
formly, nor  is  the  angle  between  them  in  general  a  constant  ; 
the  vectors  having  their  maximum  and  minimum  velocities 
when  at  the  positions  of  the  minor  and  major  axes  of  their 
elliptical  paths.  There  is  a  nmtual  action  between  the  two 
Huxos  producing  a  torque  between  the  fixed  and  moving  sys- 
tems, whose  instantaneous  value  is  given  by 

/,-=FyF,sin(l9y-(?,) (KJ) 

This  torf|ue  in  general  varies  over  a  wide  range,  the  average 
value  throughout  one  complete  cycle  being 


'i',-' 


FyF,  sin  (Ov-^* >)'/">' 
ilott 


(!') 


This  equation  expresses  the  conditions  existing  when  the  niuv- 
ing  syst<>m  is  held  in  the  ])osition  shown  in  Fig.  !).  If  it  be  now 
freed,  it  will  in  general  rotate  through  some  angle  y,  where  it 
will  be  in  equilibrium.  Thi^  values  of  the  instantaneous 
angles  (0^—0 1)  between  the  flux  vectors  will  now  all  be  reduced 
by  a  common  amount  y.  Hence,  in  the  position  of  e(|uilibrium 
we  have  for  the  average  torque 

T,=2-J   IM^«i"KA-0,    /)rW-0.       .     .     (IS) 

The  integiation  can  most  easily  be  effected  by  writing  it  in 
I  lie  form 

I  r  f  /  ^'  I 

2.,jl       /    (Fv  .-III  (t^\-\  cos  0,      Fy  cos  r^vF,  sin  ()^)'li;l    ccs  •■ 

-  j  \  ('Fv  cos  r;^F|  cos  ^y,-i-Fv  sin  OyF,  sill  (;,),/„rfjsi„  ;.~j     o 


Now, 


=1 


F,  cos5,=A=Ijsin(w^-r>j)_iI.^,sin(w<-(ffj.,-®j) 

-  J I3  sin  (mt+p.^  1  -?i) ,  from  (8) 

F,  sin  0,  =B=-^-;i,  sin  (o)t~[i^.,--^{^~\._^  sin(oj<+/J3i-Oi)  J, 

l<v  cos  Ov=C  =Ei  sm  (w<-d)-.lE2  .sin  {w;-,3-a,2) 

-IE,  sin  (wf-^+Og,),  from  (13) 

F^  sin  ()v=D  =  V  .<E,  sin  (ojt~d^a,.^~K,  sin  (ojt-b+u.^,)}, 

J  utting  in  tliese  values,  on  integration,  the  first  part  of  (I 'I) 
after  some  reduction,  simplifies  tn 
\  3f-„    , 

1    \J'^i{h  cos  (6+Psi~0^)-U  C..S  (S-/)'i,-(pj)  j 

+  E.,  (licos  (a+a,,-9i)-l3  cos  (^^a^-z+fi^i~o{)\  I 

^E,{l,cos(,5-asi-/J,,-9i)-IiCos(,5-a3i^Oi)}~|cosyl 

-•  (20)  ' 

Put  (20)  e(,ual  to  Yeos;'. 
Similarly,  the  second  part  of  (I'.i)  leduces  to 
TEiIi  cos  (6-9i)+E2l2  cos  (d+ai,-ySi,-(pi) 

-L  +E3l3C0S((5-a3i  +  /)'3i-9,). 

-lEi  {  U  cos  (d-/?j,-9j)-f  I„  cos  ((5-f  Ai-9i) } 

-  JE.,  II3C0S  (5+ai2+/33i-  (p,)-fli  cos  ((3-(-aj2-9,)] 

-;,E3[ljCos(d-a^i-9,)-f-Lcos(d-a3i-/?j-,-9,)jlsi„., 

(21) 
I'ut  (21)  e<|ual  to  Z  sin  ;-.     Then  from  (I'J), 

Y  cos  y—Z  sin  y^Q. 

Y 

Hence,  tan  ;•= (22) 

where  ;'  is  the  angular  deflection  for  equilibrium  of  the  movini; 
system  from  the  position  shown  in  Fig.  9. 

At  this  stage  we  may  test  this  result  by  taking  two  particulai 
cases  : — 

(a)  A  tlu'ee-phase  balanced  circuit  at  unity  power-factor. 

{h)  A  three-phase  balanced  circuit  at  a  lagging  power-factor 
of  cos  9. 

In  the  fir.st  case  9i=0,  all  the  u  and  fi  angles=120  deg.,  and 
all  the  El  products  are  equal. 

Evaluating  Y  and  Z  from  (20)  and  (21)  we  find 

—EI  sin  (5                     ^ 
tan;'„=   „,-T„-a  '   "'■  7«=-'^ 


.     .     (2:i) 
vjng  svstem 


'^). 


EI  cos  b 

Tho  negative  angle  denotes  a  defliHtiim  of  the  m 
in  a  clockwise  direction. 

In  the  .second  case  (22)  reduces  to 

sin  9  cos  ^— cos  o  sin  b 
tan  7^=  ■    .       ^tan(-i 

'       cos  9  cos  o-|-sin  9  sm  0 

'"■  yi.=<?-d (21) 

This  deflection  for  the  lagging  power-factor  is  positive,  and 
therefore  in  a  counter-clockwise  direction.  Hence,  the  nett 
deflection  of  the  moving  system  foi'  a  changi'  of  jpuwer^factor 
from  unity  to  cos  9  is 

76-  ;'<.=(9-<^)  -(-'5)=9- 

That  is  to  say,  the  pointer  turns  through  an  angle  from  its 
position  at  unity  power-factor,  equal  to  the  |)hase  angle  of  the 
circuit,  irrespective  of  the  value  of  <5,  which  was  taken  to  repre- 
.sent  the  angular  d'splacement  between  the  K.ALF.s  actin 
the  primaries  and  .secondaries  of  the  small  transformers  in 
power-factor  meter. 

Hence,  the  scale  of  the  meter  is  uniiitluenced  by  the  anj^le  b 
An  allowance  for  its  ])re.sence  is  autuinatically  made  in  tlie 
original  .setting  of  the  pointer  with  respeel  to  the  moving  coil 
when  calibrating  the  meter,  for  if  we  select  any  given  ])oint  - 
the  .scale  l(>  lepresent  say,  unity  power-factor,  then  if  tii' 
instniment  lie  ciinnected  to  a  circuit  whose  power-factor  is 
known  to  be  unity,  tie  jiointer  can  be  turned  on  the  spindle, 
and  .set  at  the  selected  mark. 
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b5 


TBi(I3  cos  Ejla-Ia  cos  EiI,)+E2(Ii  cos  Eal^-Ij  cos  E  J;.) 


We  mav  make  use  of  this  result  to  simplify  the  investigation 
by  putting  (5=0.  In  this  case  the  theory  of  the  induction- 
d^^lamomete^  power-factor  meter  becomes  identical  with  that 
of  the  plain  dynamometer  type,  in  which  6=0,  in  virtue  of  the 
lar"e  non-inductive  resistances  placed  in  series  with  the  moving 

coils. 

The  first  term  in  equation  (20)  then  becomes 
E  I3  cos  (/?3i— 91).  and  referring  to  Fig.  10,  which  represents 
the  unbalanced  circuit,  it  will  be  seen  that  I3  cos  (/Sai— ©j)  is 
the  projection  of  L  on  E^  so  that  E1I3  cos  (^31— cpj)  may  be 
written  E1I3  cos  Ejlj.  It  will  be  found  that  all  the  other 
terms  in  (20)  may  be  correspondingly  expressed. 

Equation  (20)  then  becomes 

V3| 

,  E3(l2  cos  Ejla-Ii  cos  E3I1)  Jcos  ;;.     .   (2-5) 

Taking  now  ecjuation  (21),  with  6=0,  the  first  term  is 
Ejlj  cos  9i  and  the  second  is  EjL  cos  (0x2— /3i2— Oj).  From 
Rff.  10  it  will  be  seen  that  (ai2— /^i2— 9i)=?2-  Similarly,  the 
third  term  is  E3I3  cos  <p3. 

Also  from  Fig.  10  it  is  clear  that»the  fourth  term  : — 

|-[l2  cos  {^i2+9i)+h  cos  (/33i-?i)} 

F 
^  = — ^  X(sum  of  projections  of  I,  and  I3  on  Ej), 

B  E 

/•  =-^X  (projection  of  I,  on  Ej),  .since  Jj^-\-l2-r^3=0, 

=PiIi  cos  9j. 

Similarly,  the  fifth  and  sixth  terms  of  (21)  are  -J-E2I2  cos  9, 
and  2E3I3  cos  ©3  respectively. 
The  whole  of  (21)  therefore  reduces  to 

|[^EI  cos  9]  sin  y. 


....     (26) 

In  these  equations  E,  and  Ij,  &c.,  are  maximum  values.      If 
ve  now  let  Vj  and  C^,  &c.,  represent  their  effective  values,  we 


nally  get  for  the  deflection  y  of  the  pointer  on  the  unbalanced 
ircuit, 

'  rV,(C3  cos  V^Ca-C'a  cos  Y'^C.,)+Y.(C\  cos  VX'i 

I     ^'^'-     .  .         .1 

I      -C3  cos  V,C3)-fV3(C2  cos  V3C2-C1  cos  V3C,)  J 

in  ;'rj  — —  .(27) 

Z  watts 

i    we  test  this  formula  by  taking  the  case  of  a  balanced  load 
1)0  wer-f actor  cos  9,  we  find 

^-.Vq.-i  cos  (120-9)-.3  cos  (120  f-9)l 

— =:tan  9,  ory=9. 

3\  I   cos  9 

!(i»tis  to  s.iv,  the  (leflertion  is  equal  to  the  angle  of  lag  or  lead 
1  the  circuit. 

I  "6  niay  now  compare  the  result  given  in  (27)  with  the 
Ipreagions  given  in  sec.  III.  for  the  power-factor  of  an   un- 
lanced  circuit. 


We  may  write  equation  (3)  in  the  form, 

_[(zvc)2-(i:w)2]j 


tan  '0'- 


SW 


(28) 


uid  recalling  the  Campos  form  given  in  equation  (.5) 

ZRP 

tan  9=^^^,, 


(29) 

it  is  clear  that  neither  of  these  appears  to  agree  with  (27),  the 
three  equations  having  the  same  denominators,  but  differin" 
in  their  numerators. 

Although  (27)  has  been  written  in  its  simplest  form,  the 
relationship  between  tan  ;'  and  tan  9  cannot  be  readily  recog- 
ni.sed.  By  making  suitable  substitutions,*  expanding  and  re- 
grouping the  terms,  the  numerator  of  (27)  can  be  written  in  the 
form 

jrV,C,/2  sin  9,  ^J^iMlL«3i_cos  r   ■*^'"  («3i-«-)  1 


I" 


sin  023 


'1  sin  (031+012)/ 


-I- V2CV!  2  sin  92  l"^«23sinOi2_^^^      siMai2-a23) 

^  H  smogi  ^2  sm  (012+023) 

,^Tn(n   ■        sin  031  sin  023  sin  (o,,— o,,)l  ~1  ,„„, 

+V3C3-  2  sm  9,  ii ^— cos  m-   .    ,  ^ ^'  [  1(30) 

^    •<  H  ^'        smai2      .  ^'sm(023+03i)jj^"'''^ 

It  will  be  remembered  that  the  a  angles  are  the  angular  dis- 
placements between  the  E..M  F.s  Ej,  E„  Eg.  Now,  if  we 
assume  the  E.M.F.s  of  a  three-phase  system  to  remain  balanced 
when  the  currents  are  unbalanced,  then  the  a  angles  are  all 
120  deg.,  and  hence  from  (30)  each  of  the  second,  loui'th  and 
sixth  terms  involving  cos  9  becomes  zero,  whilst  each  of  the 
coefficients  of  the  sin  9  terms  becomes  unity. 

*  The  necessary  substitutions  are  {see  Fig.  10)  : — 

the  angle  031—93  for  V1C3  in  equation  (27). 
„    ai2+92    „   vtCj 
„     a, 2-9,     „   VjCi 

.,      023+93      "     V2C3 

„     023-92     ..   Va^-j 

,.  031+91  "  V3C1 

sin  Oo,      sin  Oo,      sin  a,. 


Also 


The  numerator  of  equation  (27)  is  then  : 
1 


V^rVjCa  cos(o3i-93)  ^!"  "''-VA  co'i(oi,-h9,)  ■'"  yi 

1    r  siTi  a,,  sin  a^iT 

+  -^[V  ,C,  COS(0,,_9,)  ^.  _  ^^^-V3C3  COS  (0,3  +  93)  ^'J 

+  -|[VA  COS(o,3-9,)  '^1"  l^-yfi,  COS(031  +  ^1)  ^^^ 

Taking  the  third  terra  with  the  sixth,  the  second  witli  the  fifth  and  the 
first  with  the  fourth,  on  e.vpanding  we  get : — 


1  rsino3iCOsa,2COS9,-|- sino3,sina,2Sin9i 

sina,,C0S03iC0S9,— sinoj2Sina3,sin9i 


1       r 

--V2C2L 


sin  a,  J  cos  023  cos  9  j-l- sin  0,2  sin  ttjj  sin  92 


sin  023  COS  a  j2  cos  92 — sin  033  sin  0^2  sin  92" 
sin  a,, 


1_  Tsin  ojj  cos  0,1  coa  93-f  sin  023  sin  a  3,  sin  93 

1/3    '  'L  sino,. 


V3 


Collecting  the  sin  9  and  cos  9  terms,  and  putting  sin  a 
Ac. ,  the  expreH.sion  (jecomcs  : — 


i,[^.^. 


sin  o  J,  cos  053  cos  93 —sin  03,  sin  Ojj  sin  9  ~| 
sin  a,,  J 

8in(o,2+a3,) 

3in(o„-a,j)) 


am  a, 2  sin  a. 


.        -     . — COSip,   ". -. , r  r 

'        sin  023  ^' sm  (o,i-f-o„)  I 

sin  0,3  sin  o,,  sin  (0,2—023) ) 

'         smoji  ^'8m(oi2-|-oj3)) 

,  ,•  „    I  „   •         *•'"  "31  "'"  °M  "'"  ("M-^ai't 

-i-\3C3  ■2sni9.,  -co893„ 


(ttM-tt3l)'>  1 

(oja-t-Oa,))  J 
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The  whole  numerator  of  (27)  then  reduces  to  ZVCsino, 
that  is,  to  say,  ZKP,  the  total  reactive  power,  in  which  case  the 
reading  of  the  meter  is  given  bv 

XRP 

which  is  identical  with  the  Campos  formula. 

It  w-ill  also  be  clear  fi'om  (30)  that  for  fairly  large  departures 
torn  equality  of  the  E.M.F.s  the  angle  (agi— 0,2),  &c.,  is  small 
in  comparison  with  (aai+Oi,),  &c.,  so  that  the  coefficients  of 
the  cosine  terms  are  small  compared  with  those  of  the  sine 
terms. 

Hence,  however  greatly  the  currents  are  out  of  balance,  the 
power-factor  indicated  by  the  meter  will  agree  with  that  cal- 
culated by  the  Campos  method,  so  long  as  the  E.M.F.s  remain 
balanced,  and  will  depart  very  little  from  this  for  considerable 
departures  of  the  E.M.F.s  from  symmetry.  This  is  clearly 
demonstrated  in  sec.  V.  by  the  figures  obtained  in  actual  tests. 

It  has  been  said  that  the  extremities  of  the  rotating  vectors 
F]  and  F,  trace  out  elliptical  paths.  It  may  be  of  interest  to 
pursue  this  question  a  little  further. 

The  elongation  of  the  ellipses  and  the  angles  which  their 
principal  axes  make  to  the  axis  of  coil  1,  which  has  been  taken 
throughout  as  the  direction  of  reference,  is  found  by  equating 
to  zero  the  first  differential  coefficient  of  the  expression  for  the 
total  flux  with  respect  to  the  generating  angle  ojt. 

Taking  the  current  ellipse,  we  get  from  equations  (8).  (9)  and 
(10), 

'^J=|[A^+  B^]"-  X  rSAJlj  cos(w<-9i)-il2Cos  (ojf-Pii-'^i) 


dojt 


-H3COs(w<+^3i-9i)[  +  v3B|l2Cos(w«-^i2-9i) 


— L  cos 


(w<+/?3i-9i)}]= 


(31) 


Equating  the  first  square  bracket  to  zero  does  not  lead  to 
useful  results.  Taking  the  second  term  and  putting  in  the 
values  of  A  and  B,  we  ultimately  arrive  at 

w<=arctan|[w  +  (»i2+4)i],     .    .     .  ■  (.32) 


where 


a2-62-fc2-rf2 


cd—ab 
in  which 

a=Ii  cos  cpi— i-  {I2  cos  (/3i2+9i)+l3  cos  (/^si— 9i):  , 

i=— Ii  sin  9i+l  {I2  sin  (/?i2+9i)— 13  sin  (/33i-?i) 

c=  Y  {I2  cos  (/Sl2+9l)-l3  COS  (/?3i-9l)}  , 

d=.^2^  ll,  sin  (/?i2+?i)  +  ^3  sin  {^,1-'?^))  ■ 

This  value  of  cot  inserted  in  (10)  and  (11)  for  F,  and  0,  gives 
the  position  and  magnitude  of  the  principal  axes  of  the  ellip- 
tical field  produced  by  the  rotating  current  flux  vector,  the 
positive  and  negative  signs  applying  to  the  major  and  minor 
axe.s  respectively. 

In  a  similar  manner  the  corresponding  values  of  the  ellip- 
tical field  produced  by  the  E.M.F.  flux  vector  are  determined 

''■'""  r.;^=arc  tan  J[n+(»2+4)*],        (3.3) 


where 
in  which 


gh-ef 
e=Ei—l  {V^2  cos  ttiz+Ks  cos  rtjji , 
f=l  jEj  sin  ai2-E3  sin  031} , 
(7=y,    (E,  cos  aij—Eg  cos  03,1, 

h=^  (Ej  sin  ai2+E3  «'"  'hi.  ■ 

VVc  Bhall  now  take  some  figures  from  te.sts  made  with  a  six- 
imit  power-factor  meter,  of  the  induction-dynamometer  type. 
on  a  three-phase  imbalanced  circuit,  and  conijiare  the  results 
ohtained  with  the  theory  given  above. 
{To  be  conchtdfd.) 


STANDARDISATION  RULES  FOR  ELECTRICAL 
MACHINERY  (SUPPLEMENTARY  RULES). 

We  give  below  the  supplemcutary  rules  to  the  standardisa-  ■ 
tioD  rtiles  fcr  electrical  machinery,  issued  by  the  British  Elec- ' 
trical  &  Allied  Manufacturers'  Association.     The  standardisa-  \ 
tion  rules  were  provisionally  adopted  by  the  Council  of  the! 
B.E.A.M.A.  on  April  17,  1913  [The  Electrician,  May  16,  i 
1913],  and  finally  approved  at  tlu-  meeting  of  the  Council  held  ' 
on  February  18,  1915,  together  with  the  supplementary  rules 
reproduced  below.     The  standardisation  rules  deal  with  the 
subjects  of  standard  pressures  and  frequencies,  high  pressure 
and  insulation  tests,  types  of  machines,  rating,  overloads  and 
temperature  rise.     The  supplementary  rules  deal  with  short- 
circuit     tests,    commutation,     pressure    regulation,     parallel 
operation,  efficiency  and  tolerances. 

Section  VII.— TOLERANCES. 

1.  A  tolerance  is  the  amount  of  permissible  difference  between  thi 
observed  results  and  the  guaranteed  results. 

2.  When  the  difference  between  the  observed  and  the  guaranteed 
results  is  not  greater  than  the  tolerance,  it  shall  be  considered  that  the 
guarantees  have  been  met. 

3.  In  the  event  of  the  observed  results  differing  from  the  guaranteed 
results  by  an  amount  greater  than  the  tolerance,  the  penalty  or  bonus 
(if  any)  shall  be  taken  only  on  the  amount  by  which  the  observed  deviation 
from  the  guaranteed  results  exceeds  the  tolerance. 

4.  The  '"  guaranteed  "  figure  referred  to  is  the  figure  written  in  the 
contract  documents,  and  not  that  figure  plus  a  margin  or  tolerance. 

The  Following  Toleraxces  are  Recommended. 

5.  For  Observations  of  Temperature  Rise  :  2°C. 

6.  Efficiency  :  {a)  By  steam  consumiition,  2i  per  cent,  on  the  guaran- 
teed efficiency.       (6)  Transformers  (by  summation  of  losses)  : 

Full-load  efficiency.  Tolerance. 

98  per  cent,  or  higher  0-2.5  per  cent. 

Below  98  per  cent 0-4         „ 

(c)  Generators,  motors,  converters. 

Xote. — The  following  values  apply  to  determination  of  efficiency  by 
summation  of  losses.  If  the  elliciency  is  to  be  determined  by  method  of 
input -output  test,  the  tolerance  as  ^;llo^vn  should  be  increased  one-half 
of  1  per  cent,  for  guaranteed  etficieiuiis  not  lower  than  88  per  cent.,  «nd 
they  should  be  increa.sed  by  1  per  cint.  when  the  guaranteed  va^ue  >•( 
efficiency  is  below  88  per  cent. 


Full-load  efficiency.         Tolerance. 
Per  cent.  Per  cent. 

Not  below  85    U 

„      85 
Not      „      75    2 


....     3 

....     4 

Tolerance. 

Per  cent. 
....     4 


Full-load  efficiency.  Tolerance 

Per  cent.  Per  cent. 

95  or  above 1 

Below  95 

Not    „      93  :? 

.,      93 

Not    ,,      90  1  Not 

„     90 

7.  Poicer  Factor  :  Full-load  power  factor. 
Full-load  power  factor.    Tolerance.  |  Per  cent. 

Percent.  Percent.     I    Not  bolow  75    

90  or  above    2  ,,75 

Below  90  I  „       65    6 

Not  below  85     ^  i  ..      "5    8 

„     85 

8.  Gtiaranttes  at  Fractional  Loads.— Average-Load  Ouarantce  :  When 
guarantees  are  required  upon  performance  at  fractional  loads,  they 
should  be  given  in  the  form  of  an  "  average-load  "  guarantee,  thus  : — 

Full-load  efficiency,  x  4.         Plus  j-load  efficiency,  X  3. 
Plus  1-load  efficiency,    X2. 
The  sum  of  these  divided  by  9  gives  the   ■  average-load  "  value. 

The  tolerances  for  "  average-load "  guarantees  arc  those  shown 
opposite  similar  values  in  the  first  column  of  the  corresponding  tables 
above. 

9.  Speed  of  Motors:  (a)  With  .shunt  characteristics  (above  3  h.p.), 
tolerance,  5  per  cent,  above  or  below  guaranteed  speed  at  the  temperature 
of  full  load. 

(6)  With  series  characteristic,  tolerance.  7}  pir  cent,  above  or  Ulow 
guaranteed  speed  at  the  temperature  of  full  load. 

(r)  Slip  of  induction  motors,  tolerance,  50  per  cent,  on  the  listed  vali 

10.  Inherent  Pressure  RetuhUion  Rhe  :    Tolerance,  two-tlfths  of  tl 
value  specified  for  regulation. 

Section  VIII.— PARALLEL  OPERATION  OF  SVNCHKoNlX'S 
M.\("HINES. 

In  order  to  guard  against  unsatisfactory  operation  when  aJtenmtors 
are  run  in  i)arallel.  it  is  necessary  to  satisfy  two  conditions  : — 

1.  There  must  lie  a  limit  to  tlie  amount  of  angular  displacement  finni 
uniform  running  due  to  periodic  irregularity  in  the  turninu'  moment  of 
the  prime  mover.  Such  recurring  angular  displacement  causes  olijec- 
tionabic  swinging  of  the  ammeter  needles,  and.  if  excessive,  will  cause 
fluctuation  iii  lighting,  and  throw  out  of  step  synohroiioua  machines 
ninning  on  the  system. 
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Note  Relating  to  Cotidilion  (1). — A  periodic  angular  displacement  of  2J 
electrical  dcTces  from  position  of  miiform  rotation  with  a  machine  of 
ordinan-  tv])e  will  cause  15  to  20  per  cent,  exchange  current ;  the  angular 
displacement  should  not  exceed  this  Utuit  of  2i  electrical  degrees.  This 
Umit  will  be  exceeded  if  the  cyclic  speed  irregularitj'  of  the  engine  exceeds 
that  given  by  the  expression : 

CycUc  speed-irregularity  =s~  . 

Where  ([•=engine  impulses  per  revolution,  p=number  of  poles. 

It  is  important  that  the  expression  indicating  the  degree  of  irregularity 
should  be  correctly  understood.  As  most  firms  have  approved  the  term 
"  cyclic  irregularity  "  with  the  definition 

maximum  speed  minus  minimum  speed, 
mean  speed 
members  are  recommended  to  adopt  this  term.  The  irregularity  should 
not  in  any  case  be  worse  than  -i^,  otherwise  there  may  be  objectionable 
flickering  in  lamps  and  difticulty  in  ruiming  other  synchronous  machinery 
on  the  system.  (In  the  case  of  a  continuous-current  generator,  the  hmit 
of  yig  to  cyclic  speed-irregularity  also  appUes,  but  there  is  no  further  Umit 
depending  on  the  resulting  angular  displacement.) 

2.  It  is  necessary  to  safeguard  against  hunting  due  to  resonance 
between  any  periodac  impulses  of  the  engine  and  the  natural  oscillating 
frequency  of  the  electro-  mechanical  system  of  which  the  generator  forms 
a  part.     This  may  be  met  in  either  of  two  ways  : — 

(a)  By  providing  a  fl3'wheel  of  such  weight  that  the  natural  oscillating 
frequency  is  sufficiently  different  from  the  frequency  of  the  engine 
impulses. 

(ft)  By  providing  dampers  on  the  generator  to  check  the  development 
of  hunting  due  to  resonance. 

Xotc  Relatinij  to  Condition  2  [a). — The  natural  frequency  of  the  machine 
when  connected  to  the  system  should  be  at  least  20  per  cent,  lower  than 
the  frequency  of  a  possible  irregular  impulse.  In  a  steam  engine,  either 
single  or  double-actmg,  and  also  in  a  two-stroke  cycle,  internal-combus- 
tion engine,  this  latter  frequency  corresponds  to  the  crankshaft  revolu- 
tions per  minute,  while  in  a  four-stroke  cycle  engine  the  frequency  is 
one-half  the  crankshaft  revolutions  per  minute.  To  meet  this  condition 
irith  machines  of  ordinary  regulation,  the  total  amount  of  flywheel  effect 
required  is  given  in  foot-tons  of  stored  energy  at  normal  speed  by  the 
following  formula  : — 

root-tons=l-3  X  poles  x  (strokes  per  engine  cycle)^  x  k.v.a. 
revolutions  per  minute 
.\  '</f  Felating  to  Condition  2  (6). — Method  2  (6)  can  only  be  relied  upon 
90  long  as  the  coefficient  of  fluctuation  of  energy  is  kept  within  the  hmit 
specified  below,  but  when  this  method  is  employed  it  avoids  the  necessity 
{or  the  heavy  and  expensive  flywheels  required  by  method  2(«),  par- 
Iticnlarly  in  the  case  of  slow-speed  gas  engine  driven  sets. 
I  Electrical  manufacturers  guarantee  satisfactory  parallel  operation  otdy 
\o  long  as  the  limit  specified  herein  is  not  exceeded  ;    if  the  limit  is 
exceeded  due  to  the  engine  misfiring,  valves  leaking,  or  other  abnormal 
cause,  method  2(6)  cannot  be  relied  upon. 

The  limit  referred  to  above  is  as  follows  :  The  coeffieient  of  fluctuation 
of  energy  should  not  exceed  10  per  cent.  This  coefficient  is  defined  in 
the  following  manner  :  If  a  mean-effort  line  should  be  dra«Ti,  then  the 
largest  of  the  areas  lying  above  or  below  the  mean-effort  line  is  called 
the  fluctuation  of  energy,  and  the  ratio  of  this  area  to  the  total  area 
bounded  by  the  mean-effort  line  over  one  complete  cycle  is  the  coeificient 
of  fluctuation  of  energy. 

Section  IX.— COMMUTATION. 
Direct-current  machines  must  operate  throughout  the  range  from  no 
load  to  the  highest  specified  overload  with  fixed  bru.sh  setting.     The 
operation  must  be  practically  sparkless  from  no  load  to  full  load,  and 
without  injurious  sparking  up  to  the  maximum  specified  overload. 

Section  X.— SHORT-CIRCUIT  TESTS  ON  ALTERNATORS. 

Sudden  short-circuit  tests  should  not  be  undertaken,  nor  guarantees 

"    '  M  against  short-circuits  in  service,  upon  alternators  which  are  required 

\e  close  inherent  regulation,  since  such  machines,  due  to  their  large 

Old  weak  armature  reaction,  suffer  most  severely  in  case  of  short- 

lU.     Any  regulator  which  will  give  close  voltage  regulation  through- 

I  lie  entire  load  range  will  permit  of  the  machine  being  designed  with 

proportions   Ix'st   suited  to  withstand  short-circuit.     Hence   close 

:■  lint  regulation  is  an  unnecessary  requirement. 

\\  iLcn,  in  the  absence  of  restrictions  as  to  regulation,  it  is  still  difficult 

•  jTixluee  a  design  sufficiently  'self- protective,  reactances  may  bo  em- 

'1,  external  tothc  machine,  to  a.ssist  in  limiting  the  severity  of  the 

'  <ircuit  current.     (In  case  of  machines  wound  for  high  voltage, 

'  iial  reactances  are  sometimes  employed  to  protect  the  windings  from 

'  .'(•  surges.     Reactances  employed  to  limit  the  short-circuit  current 

l>c  arranged  to  sen-e  as  reactance  screens  for  the  last-mentioned 

■■^:  also.) 

I  I  •  Hcverity  of  .short-circuit  in  any  particular  machine  depends  on  th  • 

Mit  of  Hux,  and  not  on  the  amount  of  excitation  or  load  present  at 

iwtant.     Tests  should  never  be  undertaken  at  a  voltage  higher  than 

I        'I'lrinal  for  the  machine. 

*■  'i -n  making  short  circuit  tests  a  solid  contact  should  bo  made,  as  an 
I'.'  contact  might  cause  puncture  between  the  machine  windings.  If 
lesired  to  reduce  the  effect  of  short-circuit,  reactance  in  preference 
distance  should  be  used,  or  the  voltage  of  the  machine  reduced,  as 
liince  tends  to  improve  the  power  factor  of  the  short-circuit,  and  thus 
'ISC  the  mechanical  shock  upon  the  shaft. 


Sectiou  XI.— TRANSFORMERS— TERMINAL  MARKINGS. 
Theee-pilise  Tran'sfokjiers. 

1.  Lettering. — The  different  phase  wmdmgs  are  to  be  distinguished  by 
the  letters  A,  B,  C  indelibly  marked  on  their  respective  terminals. 

Note. — It  is  recognised  that  with  some  standard  makes  of  transformers 
it  is  not  possible  to  arrange  the  terminals  in  the  order  A  B  C  on  both 
high-pressure  and  low-pressure  sides  without  introducing  objectionable 
crossings  amongst  the  leads  within  the  transformer.  Provided  the 
terminals  are  properly  marked  in  accordance  with  these  rules,  their  actual 
position  upon  the  ease  is  of  secondary  importance. 

2.  Similar  Letters  on  High  and  Loio-prcssurc  Windings. — ^The  same 
letters  are  to  be  used  on  the  high-pressure  and  low-pressure  terminals  of 
similar  phases. 

3.  Distinction  between  High  and  Low-pre.s.mre  Markings. — The  distuic- 
tion  between  "  high-pressure  "  and  "  low-pressiu'e  "  terminals  in  any 
phase  shall  be  made  preferably  by  using  small  letters  for  the  low-pressure 
markings  and  capitals  for  the  high-pressure  markings.  It  is,  however, 
permissible  to  indicate  the  low-pressure  winding  by  the  use  of  capital 
letters  with  a  circle  around  each  letter. 

4.  Marking  of  Polarity. — The  relative  polarity  of  the  two  ends  of  every 
winding  will  be  shown  by  the  addition  of  the  markings  0  and  I  after  the 
phase-letters. 

5.  Polarity  of  Low-pressure  with  respect  to  High-pressure  Markings. — 
The  terminal  marked  1  ivill  he  referred  to  as  the  positive  end  of  the 
winding.  The  polarity  of  the  corresponding  high-pressure  and  low- 
pressure  windings  must  be  so  marked  that  the  progression  of  the  E.M.F. 
at  any  moment  from  Ao  towards  Aj  is'in  the  same  direction  as  from  a<i 
towards  a;  (and  similarly  for  phases  B  and  C).  That  is  to  say,  if  the 
negative  terminal  of  the  high-pressure  winding  is  connected  to  the 
positive  terminal  of  the  low-pressure  winding,  the  E.M.F.  across  the  two 
remaining  tertmnals  will  be  more  than  that  across  the  high-pressure 
winding  alone. 
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Arrangement  and   Markings  of  Machine  Terminals. 

6.  Marking  of  Tappings. — The  markings  0  and  1  are  placed  on  the  two 
terminals  which  give  normal  voltage.  Each  tajiping  terminal  will  be 
marked  with  its  fractional  value  in  terms  of  the  normal  voltage  ;  or  with 
an  arbitrary  number,  referring  to  the  diagram  under  rule  7.  The  employ- 
ment of  fractional-value  markings  upon  the  terminals  when  adjustment 
tajipings  are  provided  is  left  optional.  When  this  marking  is  employed 
the  terminal  marked  1  need  not  be  at  the  extreme  end  of  the  winding. 
If  this  method  of  marking  is  not  em])loyed.  the  taps  must  be  numbered 
arbitrarily,  and  the  diagram  to  be  provided  must  show  the  values  of  the 
different  tappings.  When  the  adjustment  tappings  are  provided  in 
connection  with  an  independent  section  of  the  winding  which  may  be 
rever.sed  in  polarity,  this  auxiliary  winding  shall  take  the  same  phase 
letters  at  the  section  to  which  it  belongs,  and  its  various  leads  and 
tappings  will  be  indicated  by  arbitrary  numbers. 

7.  Diagram  Permanenthj  Attached  to  Tran.iformer. — It  is  recommended 
that  a  diagram  of  internal  connections  showing  the  position  of  all  loads 
aiul  tappings  shall  be  permanently  attached  to  each  transformer. 

8.  Marking  of  Tappings  on  the  Switchboard  Dingram. — On  the  switch- 
board diagram  adjustment  tappings  need  not  be  shown. 

Single-phase  Transformers. 
The  high-pressure  terminals  will  be  marked  T„  T,  and  the  low-pressure 
terminals  will  be  marked  to  t,  in  accordance  with  rules  3  and  4.  The 
markings  will  be  so  ajjplied  as  to  give  the  relative  polarity  of  high- 
prc.saure  and  low-pressure  windings  indicated  in  rule  5.  Rule  C  regarding 
the  marking  of  tappings  applies  also  to  single-phase  transformers. 

Section  XII.— MACHINES— MARKING  AND  ARRANGEMENT 

OF  TERMINALS. 
1.  For  alt<;rnating-current  machines  the  letters  ABC  ahould  be 
a'loptcd  to  indicate  the  external  connections  of  a  three-phase  machine, 
and  the  letter  N  shovild  be  used  to  indicate  a  neutral  connection.     Where 
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both  ends  of  each  phase  are  brought  out,  A^  A^  Bo  B,  C,,  Cj  should  be 
used  to  denote  the  three  phases. 

2.  The  terminals  of  a  s\-nehronous  generator  should  be  arranged  and 
lettered  consecutively  in  the  order  of  actual  phase  progiession.  The 
lettering  will,  therefore,  progress  from  either  left  to  right  or  from  right 
to  left,  according  to  the  direction  of  rotation  (see  Figs.  1  to  5). 

3.  In  the  case  of  a  standard  alternating-current  motor,  where  the 
actual  order  of  phase  progression  is  usually  not  known,  it  is  recom- 
mended that  the  phase  terminals  shall  always  be  arranged  and  lettered 
in  the  order  from  left  to  right  {see  Figs.  1  to  5). 

Xoie. — Induction  motors  used  with  rotary  converters  are  regarded  as 
special,  and  are  not  subject  to  these  rules. 

4.  Terminals  on  large  direct-current  machines  should  be  arranged  in 
order  of  polarity  from  right  to  left,  looking  at  the  commutator.  A 
standard  generator  has  its  positive  terminal  on  the  right  and  should  be  so 
marked  {see  Fig.  6).     (It  is  not  necessary  to  mark  polarity  on  motors.) 

Section  XIII.— RLTLES  FOR  SWITCHGEAK  SYilBOLvS. 

1.  Diagrams. — ^In  general  diagrams  the  apparatus  should  be  drawn  as 
viewed  from  the  main  operating  position.  Machines  and  cables  in  the 
station  should  be  drawn  as  viewed  from  above. 


o 
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Fig  7 

Instrument  Outline  Symbols  {see  Rule  3). 

Note. — Other  outlines  may  be  made  to  indicate  instruments  of  special 

shape. 

2.  Colourhifj  and  Arrangement  of  Phases. — (a)  The  arrangement  iif  'bus 
bars  should  be  such  that  the  red  and  blue  phases  are  outside,  and  the  bars 
should  be  indicated  in  the  order  of  the  national  colours — red,  white 
(or  yellow)  and  blue  (R,  Y,  B).  (6)  When  arranged  horizontally  the  red 
phase  should  be  the  top,  or  the  bar  farthest  away  as  viewed  by  the 
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Symiioi-s  for  Switches  and  Connections 
{see  Rule  5). 

fi|Mrfttor  from  the  main  control  |ios<ilion  in  any  direction,  (r)  Winn 
nrraniicd  vc-rtirally  the  red  phase  should  be  to  tlii''  left,  or  the  bar  farthest 
nway.  iw  viewed  by  the  operatm  fr.nn  the  iiiniii  ciiiilriil  imsilinn  m  anv 
direction  (««  Fig».'2f»  and  2(;). 


3.  Outline  Syynbols  for  Instrtimrnts. — {a)  From  the  outline  symbols 
shown  in  diagram,  a  shape  should  be  selected  to  suit  the  instriiment. 
Within  this  outline  will  be  placed  the  symbol  letter  or  letters  selected 
from  the  Ust,  rule  (4).  (6)  Instrument  terminals  if  shown  should  be 
indicated  by  dots,  the  positions  of  which  are  varied  to  suit  different  makes 
of  instruments,  (c)  Any  further  features  which  are  desired,  such  as 
auxiliary  switches,  instrument  windings,  instrument  terminals,  should 
be  indicated  by  showing  their  appropriate  symbols  within  the  outline. 

4.  Symbol  Letters  for  Instruments  (referred  to  in  Rule  3(a)  ). 


Ammeter    A 

Voltmeter V 

Wattmeter  (indicating)  W 

Ampere-hour  meter AH 

f  Wattmeter.  G  W 

Recording  J  Ammeter  ...  G  A 

(graphic)    !  Voltmeter  .  G  V 

Land  others  similarly 

Integrating  wattmeter...  WH 

Overload  relay  OR 

Overload  constant   time 

limit  relav OTR 


Overload    inverse    time 

limit  relay ;...     O  I  R 

Reverse  relay     RR 

Additional  letter  may  be^  RPR* 
added  if  desired  to  indi-  > 
oatp  a  special  feature,  asj  R  C  Rf 
Power  factor  indicator...     PFI 

Synchroscope    S 

Free  I  uency  indicator F 

Earth  plate    E 

Xeutral  (D.C.)   + 

*  Reverse  power,  t  Reverse  current. 
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Symbols  for  Miscellaneous  Ge.\r  and  Parts  of  Machines. 

.5.  Symbols,  Switches  and  Connection.?. — («)  The  .symbols  to  be  era- 
ployed  for  switches  and  connections  are  shown  aliove.  {b)  Fi.ved  con- 
tacts are  represented  by  dots  :  movable  contacts  are  represented  by 
circles.  A  solid  dot  represents  a  contact  which  cannt  be  broken  without 
unbolting. 

(i.  Miscellaneous  Gear. — The  symbols  to  be  employed  for  miscellaneous 
gear  are  shown  above. 


THE    POWER    SUPPLY    OF    THE  CENTRAL  MINING. 
RAND  MINES  GROUP.* 

HY   J.    H.    RIDER. 

(Concluded  from  page  56.) 

Summary. — The  author  deals  generally  with  the  electrical  energy  used 
by  the  large  Central  Mining-Rand  Mines  group.  Reference  is  made  par- 
ticularly to  the  question  of  metering  the  supply  to  electric  winders  and 
their  control,  overwinding  devices,  depth  indicators,  mill  driving  and  the 
switchgear  for  supply  of  electrical  energy  to  the  mines.  Lastly  tho 
author  deals  with  the  troubles  that  have  been  experienced. 


Electric  Cosipkessors. 

The  compressors  are  cither  rope-driven  coini)re.«ors,  convertel 
from  steam  driving,  or  are  diroet-couplotl.  Tho  rope-driven  com- 
prcssoi-s  are  all  of  the  horizontal  two-stage  typo.  The  direct- 
coupled  compressors  are.  with  the  exception  of  one  high-speed  turbine 
type  of  .Messrs.  Belliss  &  .Morcom's  .standard  vortical  two-stage  pat- 
tern. Interooolci's  are  use  1  between  the  different  stages  of  all  tho 
•compressors.  Tho  driving  is  by  threiv)iliaso  constant -spoe.l  motors, 
and  the  govorning  is  d<mc  by  buttcrlly  \alves  in  the  main  suction 
pijics,  which  are  controUorl  by  tho  air  i)ressure  and  close  as  long  as 
tlie  pressure  in  tho  receiver  is  iibovc  the  normal.  As  soon  as  the 
pressure  falls  tho  valves  o])en  and  the  compressors  work  normally. 

The  Belliss  coinpres.sors  were  piircha-ic  I  under  eflicioicy  guaran- 

♦  Abstract  of  a  Paper  read  before  the  Inst  itution  of  Electrical  Engi- 
neers. 
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tees,  and  it  is  interesting  to  note  that  their  te  rting  was  the  means  of 
converting  the  makers  from  their  practice  of  stating  the  output  on 
calculations  based  on  piston  displacement  and  indicator  card  diagrams 
to  the  more  accurate  method  of  actually  measuring  the  output  by 
direct  means.  The  difference  shown  by  the  two  methods,  as  the 
result  of  tests,  was  that  the  measured  efficiencies  were  about  10  per 
cent,  below  those  guaranteed.  The  guarantee  for  the  larger  com- 
pressors was  68-S  per  cent,  at  full  load,  while  the  figure  on  actual  test 
was  only  58-8  per  cent.  The  larger  part  of  the  difference  was  due  to 
the  method  of  estimating  the  output  of  the  air  by  calculations  a? 
a"ainst  direct  measurement.  The  volume  of  free  air  (at  atmo.spheric 
pressure)  deUvered  by  reciprocating  compressors  is  generally  not 
more  than  88-5  per  cent,  of  the  pi.ston  displacement,  and  is  very  often 
less.  Calculations  from  indicator  cards  generally  show  from  92  to 
95  per  cent. 

By  insertii"!g  a  sliar])-edged  orifice  plate  in  a  straight  length  of  the 
deliver}'  pipe,  and  by  making  the  diameter  of  the  orifice  about  three- 
quarters  of  the  diameter  of  the  pipe,  the  pipe  diameter  being  chosen 
so  that  the  difference  in  pressure  across  the  orifice  is  equivalent  to 
about  24  in.  of  water,  very  reliable  results  are  obtained  from  a 
formula  which  the  author  gives  in  his  Paper. 

MoTOB  Control  Ge^ui. 
As  a  general  rule  all  motors  of  50  h.p.  and  below  are  womid  for  525 
volts,  and  all  motors  above  50  h.p.  for  2,100  volts.  Those  below 
15  H.p.  are  of  the  squirrel-cage  tyjje,  and  those  above  of  the  slip-ring 
type.  The  small  squirrel-cage  motors  are  started  by  switching  the 
stator  directly  on  to  the  mains.  In  the  future  it  is  intended  to  use 
motors  with  squirrel-cage  rotors  for  much  larger  sizes,  and  these  will 
be  started  by  means  of  compensator  transformers.  The  slip-ring 
motors  use  a  water  tank  with  three  dipping  plates  in  the  rotor  circuit 
for  starting  purposes.  The  stator  is  switched  directly  on  to  the 
mains  with  the  plates  raised,  and  they  are  then  gradually  lowered 
until  they  are  short-circuited  at  the  tank.  The  rings  are  then  short- 
circuited  on  the  motor  and  the  brushes  raised.  The  usual  short- 
circuiting  arrangement  is  generally  so  defective  that  in  many  cases 
it  has  been  remo%-ed,  and  the  motor  run  with  the  brushes  always 
down  on  the  slip-rings. 

Electric  Distribution. 

In  the  design  of  switchgear  now  in  use  in  the  majority  of  the  switch 

houses,  the  three  'bus  bars  are  carried  in  brick  compartments  at  the 

[top,  and  a  separate  brick  cubicle  is  provided  for  each  line  of  switch 

parts.     Slate  panels,  2  ft.  wide,  contain  an  ammeter,  an  integrating 

catt-hour  meter,  and  the  switch  control  lever  with  its  overload  trip 

[coiL     Xo-voltage  trip  coils  are  now  only  used  on  the  local  control 

■gear  of  individual  motors.     They  were  provided  in  the  switch  houses 

1  on  the  panels  of  the  original  gear,  but  were  soon  removed.     The 

openings  of  the  cubicles  in  the  passage  way  at  the  back  are  covered 

by  removable  frames  of  expanded  metal. 

The  oil  switches  first  used  had  been  provided  merely  on  a  current- 
carr}'ing  basis  for  the  full  load  of  the  circuit  which  they  were  to  con- 
trol. This  is  a  very  common  but  most  erroneous  practice,  because 
it  is  so  often  forgotten  that  an  automatic  switch  should  be  able  to 
open  the  circuit  with  safety  to  itself  under  the  worst  conditions, 
•which  will  probably  be  a  short-circuit  on  the  cables  just  beyond  it. 
Frequent  switch  failures  naturally  followed.  The  rules  now  are  :  (a) 
that  all  oil  switches  in  a  switch  hou.se  shall  be  of  the  same  size  ;  (6) 
that  such  switches  shall  be  rated  for  a  current  of  800  amperes  at 
15,000  volts  ;  and  (c)  that  no  difference  shall  be  made  between  the 
equipment  of  cubicles  for  2,100-volt  and  525- volt  circuits,  except  in 
the  current  transformers  and  the  meters.  Since  the  above  practice 
was  instituted,  troubles  in  switch  houses  has  practically  disappeared. 

Troubles. 

Many  and  varied  troubles  have  been  experienced  since  the  be- 
ginning of  the  power  supply,  quite  apart  from  those  which  can  lie 
laid  to  the  charge  of  the  power  company.  They  have  been  verj' 
costly  in  some  ca-ses  and  very  annoying  in  all,  and  each  and  every  one 
could  ha\e  been  avoided.  The  troubles  have  arisen  from  two  main 
causes  :   (a)  faults  m  design  ;  and  {!/)  faults  in  manufacture. 

(a)  Faults  in  DexUjn. — The  want  of  stiffness  in  the  stator  franu^ 
some  three-phase  winding  motors  has  already  been  mentioned.  It 
has  been  found  both  in  low-speed  direct-coupled  motors  an<l  in  gcarc  1 

t  motors.     The  fault  is  a  most  serious  one  and  the  romedy  is  obvious. 
Some  makers  secure  the  stator  core  stampings  by  means  of  dove- 
tailed strips  screwed  to  the  inside  face  of  the  frame.     This  i.s  not 
taearly  such  good  practice  as  to  machine  dove-tailed  slots  out  of  the 
'   solid  metal  of  the  frame,  into  which  the  dove-taileJ  projection.s  of  the 
"tampiiigs  lit,  as  there  is  always  the  risk  of  the  screwed  strips  getting 
"'sc  under  the  severe  racking  strains  to  which  the  stator  of  a  wimliiig 
■tor  is  always  subject.     A  number  of  throe-phase  winding  motors 
■iro  suiqiliol  in  which  the  dovetailed  strips  were  "secured"  by 


mews  of  studs  with  nuto  ot  the  outside  of  the  frame  withii  the 
housing.  No  lock  nuts  or  evea  spring  washers  were  provided,  and, 
as  the  practice  of  the  makers  was  to  adjust  the  air-gap  by  means  of 
the  studs,  the  results  can  be  imagined. 

In  motors  by  the  same  maker  the  stator  and  rotor  core-plates  were 
clamped  sideways  by  bolts  passing  right  through,  and  the  nuts  were 
entii-ely  hidden  by  the  end  loops  of  the  coils.  One  motor  was  de- 
livered in  which  the  width  of  the  stator  core  was  18|  in.  on  one  side 
and  only  18  in.  on  the  opposite  side,  while  the  corresponding  dimen- 
sions of  the  rotor  core  were  18J  in.  and  17|  in.  It  was  impossible  to 
get  at  the  nuts  to  tighten  up  the  core-plates  without  first  removing 
the  wmdings.  This  may  be  considered  as  a  fault  in  manufacture, 
but  had  the  design  been  a  good  one  the  fault  could  not  have  occurred. 
The  proper  way  to  secure  core-plates  sideways  is  to  clamp  them 
between  stiff  end  plates  and  to  use  circumferential  looking  keys. 
Cases  were  found  in  which  the  dove-tailed  slots  were  so  wide  that 
packing  strips  had  been  inserted  to  keep  the  core-plates  from  shaking. 
When  complaints  were  made  the  maker  asserted  that  it  was  not 
possible  to  machine  so  accurately  as  to  avoid  the  use  of  such  packings. 

It  is  the  practice  of  some  makers  to  make  semi-enclosed  wmding 
slots  in  the  core  plates  by  first  pimching  a  closed  slot,  and  then,  when 
the  whole  core  has  been  clamped  up,  to  cut  through  the  periphery  of 
the  core  at  the  top  of  each  slot  by  means  of  a  saw.  Quite  a  number 
of  motors  have  been  made  in  this  way,  and  it  was  fomid  that  the  result 
of  the  saw-cutting  was  to  spring  out  the  tips  of  the  teeth  on  each  .side 
of  each  ventilating  space,  so  that  the  spaces  were  almost  closed  in 
many  cases.  It  was  only  by  taking  out  the  rotor  that  the  fault  could 
be  seen.  The  correct  way  to  make  semi-open  slots  is  to  pmich  them 
out  at  one  operation.  Difficulties  were  experienced  in  many  cases 
from  the  type  of  distance  piece  used  to  form  the  ventilating  spaces 
in  the  stator  and  rotor  cores.  This  was  a  plain,  thin  steel  strip, 
placed  radially  on  edge  and  secured  to  one  of  the  adjacent  core-plates 
by  simple  riveting.  The  necessary  pressure  used  in  clamping  up  the 
core-plates  was  too  much  for  many  of  the  distance  pieces,  and,  instead 
of  remaining  firmly  at  right  angles  to  the  spaces,  they  bent  over  and 
partially  collapsed.  The  area  of  contact  between  the  edge  of  the 
strip  and  the  face  of  the  plate  was  in  most  cases  found  to  be  too  small 
to  take  the  pressure,  and  particularly  where  the  core  teeth'  were 
wide  the  teeth  at  the  ventilating  spaces  were  badly  bent.  Distance 
pieces  of  I  section  which  are  stiff  and  have  a  good  bearing  face  on 
each  side  are  now  insisted  on  for  all  motors,  and  they  should  be 
spot-welded  to  at  least  one  of  the  adjacent  core-plates.  They  are 
easily  obtained,  as  instanced  by  the  fact  that  some  makers  never  use 
any  other  form,  but  from  the  objections  raised  by  other  firms  one 
would  think  their  provision  was  not  only  impossible  but  also  meant 
bad  practice. 

With  a  view  to  produce  a  three-phase  motor  with  a  very  high 
power  factor,  it  is  the  almost  universal  custom  to  make  the  air-gap 
exceedingly  small,  and  in  many  cases  this  is  carried  to  excess.  In- 
stances of  rotors  of  6  ft.  diameter  with  a  radial  air-gap  of  only  I  mm. 
are  not  imknown  on  the  Rand,  and  when  such  motors  also  haVe  stator 
frames  which  will  not  retain  their  shape  without  external  struts,  the 
matter  becomes  very  serious  from  the  operating  point  of  view. 
Designers  seem  to  forget  that  motors  are  required  to  do  work,  and 
to  do  it  continuously,  and  that,  however  nice  it  may  be  from  the 
selling  point  of  view  to  have  what  American  engineers  call  "  a  good 
talking  point,''  in  the  form  of  a  high  power  factor,  what  the  customer 
wants  is  a  motor  with  good  working  points.  A  small  air-gap  and  a 
high  ]iower  factor  do  not  help  him  much  in  that  direction.  Bearings 
will  wear,  and  rotors  and  stators  sometimes  have  a  habit  of  getting 
out  of  truth  ;  and  it  does  not  take  very-  much  in  some  cases  to  let  the 
rotor  down  on  to  the  stator.  Then  tlie  customer  blesses  the  motor 
maker  and  does  not  look  into  the  dictionary  to  find  the  proper  words. 
A  minimum  radial  air-gap,  as  expressed  by 

,,.  ■  ,•  ,  •  sq.  root  of  rotor  dia.  in  mm.  »  „^ 
Mmnnum  radial  air-gap  m  mm.  =  — !! — . —0-25 

is  now  demanded  for  all  moderate-speed  motors,  and  manufacturing 
errors  are  not  accepted. 

A  serious  fault  with  many  three-phase  winding  motors  is  in  the 
sizes  of  the  rotor  sli|)-rings  and  Ijrushes.  Contact  areas  which  are 
large  enough  for  motors  in  whicli  the  slip-rings  are  short-circuited 
and  the  brushes  lifted  as  soon  as  full  speed  is  reachetl,  may  be  and 
frequently  are  quite  insufficient  when  the  brushes  and  rings  are  in  use 
the  whole  time.  A  current  density  of  not  more  than  liO  amperes  per 
sq.  inch  should  be  the  maximum  for  carbon  brushes.  A  similar  fault 
is  to  be  found  in  the  motors  and  generators  of  some  Ward-Ijeonard 
winders,  and  in  this  case  the  R.M..S.  rating  is  not  the  controlling 
factor.  The  brush  area  should  be  based  on  the  maximum  current 
passing  on  accelerating  the  winder,  which  current  is  frequently  twice 
the  normal. 

That  slip-ring  short  circuiting  amuigements  are  generally  veiy 
defective  has  already  been  mentioned.     It  would  ajipear  to  be  a 
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difficult  matter  to  design  them  so  that  a  large  area  of  contact  can  be 
provided  in  the  space  usually  arailable,  and  so  that  the  shding  collar 
which  carries  the  contacts  can  be  accurately  centred  and  held  free 
from  shake  and  side  movement  -n-hen  the  brushes  are  lifted.  A  great 
deal  of  the  difficuhy  -nould,  however,  be  removed  if  the  sUp-rings 
were  made  only  a  few  inches  larger  in  diameter.  The  fact  that  the 
peripheral  speed  would  be  mcreased  would  be  of  no  consequence,  as 
the  brushes  are  lifted  at  full  speed.  Flimsiress  of  design  is  the  usual 
characteristic  of  three-phase  motor  brush  gear. 

Perhaps  the  most  important  point  in  coimeetion  with  tlie  design 
of  motors  and  generators  is  that  of  the  safe  maximum  working  tem- 
perature. The  altitude  of  the  Witwatersrand  is  about  6,000  ft. 
(barometer  24oin.)  above  sea-level,  and  as  the  reiteration  of  that 
fact  in  himdreds  of  inquiries  for  plant  seemed  to  have  no  meaning  for 
.some  makers,  recent  specifications  have  had  to  call  for  a  maximum 
temperature  under  test  at  sea-level  which  would  give  a  safe  working 
temperature  at  the  mines.  The  clause  provides  that  no  part  of  tlie 
motor,  when  working  continuously  at  fiUl  load  at  sea-level,  shall  have 
a  temperature  rise  exceeding  30°C.,  with  the  surroimding  air  at  a 
temperature  of  25'^C.  Tliis  corresponds  approximately  to  a  tem- 
perature rise  of  3.5°C'.  at  an  altitude  of  6,000  ft.,  with  a  suiToimd- 
ing  air  temperature  of  35°C.,  or  a  total  temperature  of  70'C.  (158°F.), 
which  is  quite  high  enough  for  any  machine  to  work  at  continuously  if 
a  long  life  is  to  be  obtained.  As  the  supply  voltage  can,  and  fre- 
quently does,  vary  between  limits  of  10  per  cent,  up  and  down  from 
the  normal,  the  lowest  supply  pressure  must  be  taken  for  the  purpose 
of  the  test. 

The  Engineering  Standards  Committee  recently  proposed  that  "  a 
machine  intended  to  operate  between  two  limits  of  rated  pressure 
shall  have  its  rated  current  determined  at  the  higher  pressure.'  This 
would  be  fatal  for  motors  intended  for  the  Witwatersrand,  or  any 
other  place  where  the  supply  pressure  has  considerable  variations, 
as  they  must  be  able  to  work  continuously  with  the  larger  current 
which  is  entailed  by  the  lower  voltage  limit.  The  great  objection 
which  most  makers  put  forward  to  a  lower  temperature  limit  is  that 
it  would  increase  the  cost  of  the  motor,  or  it  would  mean  the  use  of 
a  larger  frame,  or  any  other  reason  which  they  can  find  to  avoid 
gi-s-ing  the  purchaser  what  the  latter  requires.  It  appears  to  the 
a  ithor  that  he  who  pays  the  piper  is  entitled  to  call  the  tmie,  and, 
unless  the  customer  insists  on  his  requirements  being  met,  the  great 
competition  between  various  makers  will  probably  result  in  machines 
being  supplied  which  are  cut  filler  and  finer  every  time.  It  is,  of 
course,  always  assumed  that  the  purchaser  has  an  intelligent  know- 
ledge of  his  requirements,  and  that  they  are  always  reasonable.  As 
an  instance  of  the  extent  to  which  some  firms  will  go  in  under-cutting, 
the  representative  of  a  very  well-known  firm  once  remarked  to  the 
author,  relative  to  the  sizes  of  the  motors  kept  in  stock  by  that  firm, 
"  Output  ])la(es  are  cheap."  Some  manufacturers  have  not  yet 
learned  the  im])ortant  lesson,  that  in  order  to  succeed  they  must  be 
prepared  to  su])i)ly  what  the  customer  wants  and  in  the  maimer  that 
the  customer  wants  it,  and  not  trj'  to  prove  to  the  customer  that  he 
does  not  want  what  he  wants  but  what  the  manufacturers  make.  As 
a  matter  of  fact  few  manufacturers  make  any  real  attempt  to  (ind 
the  requirements  of  any  particular  market,  and  a  still  smaller  number 
make  any  real  attempt  to  meet  such  requirements.  Then  they 
express  suriirise  when  the  market  leaves  them. 

(fc)  Faull-i  ill  Miiniijarlnri-.-  I'or  faults  in  design  there  may  be  the 
slight  excuse  that  the  designer  is  Umited  in  his  experience  of  the 
particular  duty  that  will  be  required  of  the  plant  which  he  is  dosigning. 
For  faults  in  manufacture  there  can  be  none.  What  then  can  be  said 
of  the  undcnnentioned  list,  the  items  of  which  are  a  few  of  many  that 
have  come  imder  the  personal  knowledge  of  the  author  during  the 
last  four  years,  and  all  of  which  occurred  in  the  work  of  firms  of 
world-wide  repute  ?  In  one  case  the  several  sections  of  a  cast-iron 
bcrlplate  of  an  electric  winder  woukl  not  fit  together,  even  by  por- 
sua.sjon,  although  the  maker  seriously  sta1e:l  that  they  had  been 
jicrfectly  fitted  in  his  shop.s.  Doubtless  the  higher  fernjierature  and 
relative  dryness  of  the  atmosphere!  on  the  Hand  had  something  to  do 
with  it.,  The  shaft  of  a  100  H.i'.  motor,  driving  a  tidie  mill,  broke  off 
just  outside  the  coupling.  The  shaft  ha<l  hiyers  just  like  an  onion, 
aiitl  these  layei-s  had  ajiparently  been  wound  on  H])irally  and  then 
wiilderl  together.  A  steel  pin,  'A  in.  diameter.  suj)pliod  for  jiart  of 
tic  brake  gear  of  an  electric  winder,  showed  one  or  two  surface  Haws 
wlicn  inspected  on  delivery.  It  proverl  to  bo  made  of  cast  steel 
instead  of  forged  Hteel,  with  a  blowhole  covering  almost  the  fidl 
diameter. 

The  inslnnco  of  the  three-pha.se  winding  motor  in  which  the  dove- 
tails  wore  adjusted  from  outHidc  ha.s  been  iiiontlonod.  As  no  spring 
wiiHhers  woro  mippliorl  an  attomjit  was  miulo  to  make  the  nuts  mor(! 
feriiro  by  using  them,  nnil  for  this  ])urposc  the  nuts  were  removed 
one  ut  a  time.  On  taking  olf  one  of  the  nuts  iho  bolt  end  came  away 
with  it,  and  on  oxamin.ilion  it  wn«  found  that  the  original  boh  was 


only  projecting  through  the  stator  frame  for  a  depth  of  about  two 
threads.  A  short  bolt  end  had  been  screwed  into  the  top  of  the  nut 
to  make  it  appear  soimd  from  the  outside.  There  could  be  no  mis- 
take, as  the  two  abutting  ends  did  not  in  any  way  match. 

Trouble  had  been  experienced  with  the  stator  coils  of  some  three- 
phase,  2,000- volt  winding  motors,  and  the  external  taping  of  some  of 
the  end  loops  was  removed.  It  was  foimd  that  the  slots  were  only 
three-quarters  filled  with  wires,  the  rest  of  the  space  being  empty. 
To  make  it  appear  that  everjthing  was  aU  right,  pieces  of  tape  had 
been  carefully  screwed  up  and  pushed  for  a  short  distance  into  the 
slots.  These  pieces  were  gradually  tapered  off  where  they  foUowei 
the  coil  out,  so  that  the  external  wrajiping  of  tape  gave  a  smooth 
finish  right  up  to  the  core.  Every  other  motor  of  the  same  size  and 
make  was  then  examined  and  found  to  be  in  a  similar  condition.  It 
cost  the  maker  a  considerable  sum  to  make  the  motors  even  passably 
right.  All  stator  coils,  for  2,000-volt  motors  are  now  required  to  be 
either  semi-  or  completely-former  woimd,  and  to  fiU  the  slots  com- 
pletely. 

The  most  costly  trouble  to  either  of  the  mines  was  the  case  of  the 
breakdown  of  the  motors  of  two  large  Ward-Leonard  winders,  which 
failed  from  the  same  cause  within  a  few  hours  of  each  other,  and 
completely  shut  down  a  large  shaft  for  four  or  five  days.  The  spaces 
between  the  tunis  of  the  main-circuit  coils  on  the  auxihary  field  poles 
had  been  filled  up  with  some  kind  of  i)itch,  and  the  whole  was  taped 
over.  The  armatures  had  open  slots  without  wedges,  and  the  coils 
were  held  down  by  a  number  of  steel-wire  bands.  These  bands  broke 
away  on  two  of  the  motors,  some  of  the  coils  came  out,  and  verj'  bad 
breakdo^vns  resulted.  Wlien  the  to]i  halves  of  the  field  magnet 
systems  were  removed,  lumps  of  hard  jiitch  were  noticed  on  the  faces 
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of  tlic  auxiharj'  poles,  and  these  showed  heavy  scoring  marks  where 
they  had  rubbed  on  the  armature  bands.  An  examination  of  what 
was  left  of  the  bands  showed  that  the  first  layer  had  been  rubbed  right 
through  in  some  places.  There  coukl  be  no  doubt  that  the  pitch 
inside  the  coils  had  melted  and  run  down,  that  it  had  set  hard  during 
the  night  and  that  when  the  winders  were  started  up  in  the  morning 
the  wearing  of  the  bunds  began.  A  further  exammation  showed  the 
original  source  of  the  trouble.  The  external  connections  between  the 
auxiliary  pole  coils  had  been  carefully  taped  up  by  the  maker  before 
the  motors  were  delivered.  They  were  foiuid  to  have  been  nuide  as 
shovMi  at  the  top  of  Fig.  2.  The  winduigs  consisted  of  four  copjier 
tapes  in  ])arallel,  and  the  cro.ss-conncctions  from  pole  to  polo  were 
made  up  from  similar  tapes.  Each  sot  of  four  had  been  bundle;! 
together,  one  sot  was  laid  on  the  other  with  a  co])|ier  plato  at  the  top 
and  bottom,  and  four  coimtersunk-hoaded  screws,  \  in.  diameter, 
were  used  to  draw  the  ])arts  together  by  a  screwdriver.  The  surfaces 
of  the  tapes  had  been  left  dirty,  the  burrs  made  by  the  drilling  had 
not  been  ren\oved,  and  a  nmnberof  the  screws  were  fomid  melted  off. 
As  the  current  was  frequently  as  high  as  ."i.lXIO  am|icios,  this  is  not 
to  be  wondered  at.  The  heat  at  the  contacts  had  evidently  made 
the  whole  coil  so  hot  that  the  pitch  had  nicllcd  out  and  the  breakdown 
quickly  followed.  The  renuuly  was  a  sinqilo  ono.  The  faces  of  the 
indivklual  tapes  wore  carefvdly  cleaned  and  then  iuterlacoil  as  shown 
at  the  bottom  of  Fig.  2.  Hexagon-headed  bolts  aiul  nuts  instead  of 
screws  onabl(!  1  a  heavy  |)re.s8iiro  to  bo  aiJjilied,  and  the  joints  now  run 
quite  cool.  Many  otlier  instances  of  ba<l  work  could  bo  cited,  but 
the  above  examidos  are  characteristic  and  serve  to  show  what  even 
big  firms  will  .sometimes  do  if  t  hey  aro  not  carefidly  watched. 
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The  Use  of  Compressed  Air  by  the  JIines. 
The  supply  of  compressed  air  from  very  large  compressing  stations, 
nd  its  distribution  over  a  wide  area,  are  employed  for  the  first  time 
n  connection  with  the  mines  of  the  Central  Mining-Rand  JMines  Group. 
I'o  the  author's  predecessor,  Mr.  A.  M.  Robeson,  belongs  the  whole 
■relit  for  this  mnovation,  which  has  been  so  successful  m  practice, 
rhe  problem  has  called  into  existence  steam  and  electrically-driven 
turbo-compressors  of  a  size  quite  beyond  pre\ious  experience.  Tliree 
of  the  steam-driven  compressors  now  in  use  have  a  capacity  of 
2  900  lb.  of  air  per  minute  at  100  lb.  gauge  pressure,  and  require 
7,000  kw.  each  to  drive  them.  The  distribution  pipes  vaiy  in  size 
from  9  in.  to  27i  in.  diameter,  with  an  approximate  total  length  of 
28-4  miles  and  a  capacity  of  about  310,000  cub.  ft.  At  100  lb.  gauge 
pressuie  the  pipe  system  will  hold  about  90  (short)  tons  weight  of 
compressed  air,  and  such  a  large  receiver  capacity  must  have  a 
material  effect  in  smoothing  out  the  peaks  in  the  supply  ciu-ve,  thus 
relie™ig  the  air- compressing  plant. 

Compressed  air  is  used  chiefly  imderground,  and  for  {a)  operating 
rock-drUling  macbiiies,  (b)  working  small  winches,  and  (c)  blowing 
out  the  workings  after  blasting  has  taken  place.  As  most  of  the 
mines  have  many  working  levels,  and  the  "  stopes  "  (or  working  rock 
face<)  are  frequently  at  considerable  distances  from  the  shafts,  it  will 
be  evident  that  many  miles  of  air  pipes  are  required  m  most  of  the 
minc^.  while  the  pij^e  joints  wiU  number  many  thousands.  By 
inserting  air  meters  m  the  various  pipe  Imes  and  measuring  the  flow 
at  times  when  it  was  knowni  that  no  work  was  being  done  by  the  air, 
many  liitherto  unknown  leaks  were  discovered,  some  of  considerable 
magnitude.  These  were  rectified,  and  now  a  systematic  inspection 
)f  all  air-pipe  lines  and  jouits  is  periodically  made,  while  the  daily 
readings  of  the  various  air  meters  serve  as  a  general  check. 

The  Paper  concludes  with  some  details  of  the  system  adopted  to 
naurtain  in  good  condition  the  compressed-air  rock-drilling  machines, 
>t  which  there  are  about  3,500  m  daily  use. 


DISCUSSION. 
Sir.  A.  E.  Hadley,  in  opening  the  discussion,  said  that  the  Paper 
escribed  one  of  the  largest,  if  not  the  largest,  of  the  installations  in  the 
Impire  which  purchased  all  their  power  from  a  supply  company,  and  at 
ae  same  time  described  the  operation  of  a  power  contract  designed  so  as 
)  share  fairly  between  suppher  and  consumer  the  benefits  of  the  improve - 
lents  in  the  cost  of  supply  throughout  a  period  of  20  years  or  even 
mgcr.     The  giving  of  this  supply  had  involved  an  investment  by  the 
Dwer  company  of  three  and  a  half  million  pounds  ;   so  probably,  in  all, 
mie  five  million  pounds  had  been  embarked  in  converting  the  mines 
om  the  old  individual  steam  plants  to  electric  driving,  with  results 
hieh  were  satisfactory  both  to  the  consumer  and  the  investor.     The 
stallation  in  question  accounted  for  exactly  half  the  combined  sales 
■  electricity  by  the  Victoria  Falls  Company  and  its  subsidiary  company, 
^eu  the  contract  was  negotiated,  sufficient  time  was  not  allowed  to 
lise  such  a  large  sum  of  money,  with  the  result  that  the  supply  was 
arted  without  adequate  reserve  of  plant,  and  it  was  satisfactory  to  note 
lat  with  the  reserve  installed  the  supply  had  been  quite  reliable.     He 
lought  the  success  attained   by  the  purchase   of  power  by  such  an 
iportant  consumer  should  show  to  many  a  power  user  the  advantages 
the  electric  drive  and  of  purchasing  power  whenever  suitable  supply 
as  available.     Most  of  the  consumer's  plant,  especially  the  winding 
lant,  was  selected  before  the  author  arrived  on  the  Rand.     The  plant 
Iccted  of  a  type  which  was  not  the  most  suitable  for  steady  opera- 
on  of  the  supply,  apparently  with  a  view  of  saving  the  consumer  a 
latively  small  amount  of  capital,  perhaps  about  4  ])er  cent.,  but  in- 
■easing  the  total  investment  needed  to  give  and  utilise  the  supply.     As 
nsumer  was  under  no  obligation  when  selecting  his  plant  to  con- 
der  the  efficiency  and  perfect  working  of  the  supply  system — an  obliga- 
on  not  unreasonable  or  inmsual  in  a  contract  of  such  magnitude — the 
ipply  company  was  permitted  reasonable   latitude  in  regard  to  the 
eadiness  of  the  sup()ly.     The  supply  company,  therefore,  adopted  the 
*t  practice,  in  the  jircsent  state  of  the  art,  to  furnish  the  supply,  and 
le  consumer  knocked  the  furniture  about  as  much  as  he  liked  and  fre- 
aently  gave  it  sudden  bumps  of  many  thousands  of  kilowatts.     The 
ithor,  he  noticed,  wished  the  s\ipply  was  given  without  any  variation, 
Bpite  of  any  treatment  w  Inch  his  clients  might  choose  to  deal  out  to  the 
•stem  ;   but,  no  doubt,  the  author  really  knew  that  such  an  obligation 
I  the  power  company  wo\dd,  under  the  cucumstanccs,  have  been  one- 
Jed  and  not  a  fair  condition.     Further,  he  (the  speaker)  thought  that 
wer  direct  winders  would  have  been  installed  had  the  author  specified 
le  plant,  and  in  his  opinion  that  would  have  led  to  even  better  results 
>th  commercially  and  technically  to  both  parties.     The  engineering 
fficultics  encountered  by  the  power  company  in  giving  the  air  supply 
jpeared  to  have  been  successfully  overcome  from  the  consumer's  point 
view  ;   hut  the  satisfaction  of  the  consumer  over  the  great  economy  in 
r  consumption  effected  by  the  genius  and  abibty  of  the  author  was  not 
It  to  the  same  extent  liy  (he  power  company,  who  histalled  plant  to  give 
lefnll  8up[ily  notified  hy  the  Rand  Mines,  thereby  increasing  their  costs 
id  financial  responsihiiities.     In  conclusion,  he  wished  to  comment  on 
leauthor's  statement  of  the  advantage  arising  from  the  matters  relating 
the  power  contract  being  dealt  with  by  the  Rand  Mines  (Ltd.)  a-s 
nstecs.     In  actual  fact  they  had  been  dealt  with  by  the  author,  and  the 
ooeas  in  overcoming  difficulties  and  di-sagrpcments  had  been  ehielly 


due  to  his  broadmindedness,  his  invariable  fairness  and  his  great  know- 
ledge of  the  problems  confronting  both  parties. 

Mr.  J.  Shepherd  thought  that  very  few  people  realised  the  enormous 
size  of  the  undertaking  in  question.  If  the  electrical  and  air  units  were 
added  together,  a  total  would  be  obtained  which  was  more  than  the  total 
units  generated  in  the  whole  of  London.  The  remarks  he  had  to  make 
were  mostly  in  the  form  of  questions.  On  the  question  of  reserve  plant, 
did  the  author  think  that  25  per  cent,  was  really  sufficient  when  such 
plant  was  of  the  character  of  large  turbo-generators  ?  As  to  the  varia- 
tion of  pressure,  it  seemed  a  remarkable  thing  to  have  a  total  variation 
of  20  per  cent.  Were  alternating-current  winders,  with  the  danger  of 
flash-over,  really  reliable,  and  were  they  reliable  without  the  eddy- 
current  brake  mentioned  in  the  Paper  ?  It  seemed  to  him  that  the  con- 
trol gear  shown  in  Fig.  2  was  very  small  for  2,000  volts,  and  was  the  gear 
shown  in  Fig.  3  really  suitable  in  every  respect  for  a  pressure  of  1,500 
volts.  As  to  pipe  framework  not  being  suitable  for  mining  work,  did 
the  author  mean  the  standard  framework  used  by  the  G.E.C.  on  their 
switchboard  panels,  or  was  it  some  other  framework  not  described  ? 
He  thought  that  over-winding  devices  would  have  been  extremely  useful, 
and  he  could  not  understand  why  they  had  received  such  httle  praise. 
In  regard  to  pumping,  could  the  author  give  them  any  idea  as  to  what 
was  the  Umiting  head  to  wluch  the  large  multi-stage  pumps  could  work  ^ 
satisfactorily  ?  He  would  like  to  have  information  as  to  tlie  efficiency 
of  those  pumps,  and  to  know  whether  or  not  the  limiting  head  had  yet 
been  reached.  He  was  surprised  that  nothing  had  been  said  about 
troubles  from  insulation  or  dust.  Might  they  take  it  that  na  troubles 
had  been  experienced  from  those  causes,  and,  if  that  was  so,  how  had 
they  been  overcome  ? 

Mr.  C.  P.  Sparks  said  that  the  author  had  added  to  his  knowledge,  and 
no  doubt  to  the  knowledge  of  a  great  number  of  the  members  present,  by 
bringing  clearly  before  them  the  characteristics  of  the  direct-current  and 
alternating  current  tlu-ee-phase  winders,  especially  with  regard  to  control. 
It  seemed  that  the  author  had  found  in  South  Africa  exactly  what  had 
been  found  in  England — viz.,  that  while  moderate -sized  three-phase 
motor  could  be  efficiently  controlled,  the  difficulties  of  control  were 
immensely  added  to  with  the  very  large  size,  and,  as  he  read  the  Paper, 
it  enfirely  corresponded  with  liis  views  that  where  big  winders  were  used 
one  was  bound  to  use  the  Ward-Leonard  system.  Regarding  the 
alternating  motor,  hitherto  he  had  only  used  control  by  liquid  resistance, 
but  with  that  system  it  was  impossible,  even  with  very  moderate  rotor 
pressures,  to  work  with  a  less  sUp  than  some  10  per  cent. ,  and  he  thought 
the  reading  of  the  author's  Paper  would  have  a  great  effect  upon  future 
control  of  such  motors.  In  connection  with  pumpmg,  he  would  like  to 
know  what  percentage  of  the  30,000  h.p.  used  for  that  purpose  was 
actually  worked  by  centrifugal  pumps.  He  thought  that  the  efficiency 
of  the  labour  employed  on  the  Rand  would  have  been  vastly  improved 
had  more  attention  been  given  to  the  matter  of  ventilation.  As  to  the 
question  of  the  very  wide  limits  of  pressure  and  frequency  variation,  and 
the  disadvantages  resulting  therefrom,  referred  to  by  the  author,  he  was 
of  opinion  that  had  Mr.  Rider  arrived  on  the  scene  a  little  earlier  he  would 
have  secured  a  very  much  better  pressure  regulation  from  the  power 
company.  In  England  they  had  a  frequency  regulation  of  2k  per  cent, 
up  and  down,  and  experience  had  shown  that  to  be  so  wide  that  ha 
thought  1  per  cent,  could  be  considered  as  a  practical  standard. 

Mr.  P.  V.  Hunter  said  that  the  Paper  was  essentially  a  record  of  work 
done,  and  was  not  one  open  to  much  discussion.  He  thought  that  the 
standard  for  the  oil  switch  of  800  amperes  at  15,000  volts  was  a  very 
sound  one.  Had  the  author  found  it  necessary  to  use  especially  stiff 
tanks  and  a  very  mechanical  construction  in  other  directions  ?  In 
regard  to  the  author's  experiment  ui  driving,  could  not  the  difficulty 
have  been  got  over  by  altermg  the  cam  ])rofile  ?  The  general  conclusions 
arrived  at  in  the  Paper  very  much  endorsed  experience  in  the  north  of 
England — viz.,  that  when  one  was  dealing  with  large  powers  one  must 
not  buy  cheap  apparatus. 

(To  be  concluded.) 
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Price  178.  6d.     Postage  U.K.  Is.  extra,  abroad  23.  6d. 

Cases  for  binding  Vol.  LXXIV.,  price  23. ;  post  free,  2s.  3d. 


SPECIAL  NOTICE. 


In  order  that  we  may  be  able  to  supply  the  newspaper  trade  eflectlTaiy 
and  meet  the  requirements  of  the  Post  Office,  we  are  sending  THE 
ELECTRICIAN  to  press  a  few  hours  earlier  every  week.  All  editorial 
and  news  matter  for  the  next  current  issue  of  THE  ELECTRICIAN 
must  reach  us  as  much  earlier  as  possible,  but  not  later  than  WEDfreS- 
DAY  MORNING,  and  advertisement  text  and  blocks  must  reach  the 
offices  as  much  earlier  as  possible,  but  not  later  than  TUESDAY 
EVENING,  during  the  continuance  of  the  War.  Advertisements 
of  all  kinds  of  which  no  proofs  are  required  before  first  insertioa 
can  be  accepted  up  to  FIRST  POST  THURSDAY  MORNING. 


DEFECTS  IN  DESIGN  AND  MANUFACTURE. 

A  Paper  like  that  read  by  Mr.  J.  H.  Rioer  last  week 
before  the  Institution  of  Electrical  Engineers  is  useful  in 
more  than  one  respect.  The  subject  chosen  by  the  author 
was  the  power  supply  of  the  Central  Mining-Rand  Mines 
Group,  and  the  scale  of  operations  is  so  large  that  there  are 
necessarily  many  points  which  must  be  of  interest  to  those 
connected  with  the  planning  of  mining  installations  of  the 
character  described.  The  Paper  is  written  from  the  pomt 
of  view  of  the  mine  owner,  not  from  that  of  the  suppUer  of 
electrical  energy.  Since  nune  owners  are  naturally  anxious 
to  use  the  purchased  energy-  to  the  best  advantage,  all  sorts 
of  problems  must  be  considered.  These  start  with  the 
metering  of  the  energy.  Then  there  come  the  many  prob- 
lems of  electric  winding,  the  control  of  electric  winders, 
the  safetv  devices,  depth  indicators  and  so  forth.  Apart 
from  the  electrical  distribution,  there  are  the  problems  of 
distributing  compressed  air,  which  medium  is  so  largely 
used  in  South  Africa. 

The  engineer  who  is  planning  such  installations  will  find 
much  useful  information  in  this  part  of  Mr.  Rider'.s  Paper  ; 
but  there  is  another  part  which,  we  think,  will  be  foimd  even 
more  useful  by  manufacturers.  It  is  not  so  often  that  a 
user  unburdens  his  soul  to  describe  the  troubles  which  he 
has  experienced  tlirough  imsatisfactory  plant.  Troubles 
must,  no  doubt,  be  expected  from  time  to  time,  but  the 
point  that  is  important  in  Mr.  Rider's  exjierience  is  that 
all  these  troubles  could  have  been  avoided  if  the  plant  had 
been  either  properly  designed  or  properly  manufactured. 

We  may  mention  a  few  of  the  examples  cited  by  Mr. 
Rider.  On  i  of  those  is  wane  of  stiffness  in  the  stator  frame 
of  three-phase  winding  motors.  We  should  have  thouglit 
it  would  have  been  obvious  that  if  a  stiff  frame  is  requinil 
anvwhere  it  is  desirable  in  a  winding  motor  ;  but  evidently 
tliis  fact  has  not  been  realised  by  all  makers,  and  tlie  effects 
can  readily  be  imagined.  Another  difficulty  arises  from 
the  fixingof  dovetailed  strips  to  the  inside  face  of  the  frame 
of  winding  inotors  by  means  of  screws.  Cases  also  occurn  d 
in  which  the  dovetailed  strips  were  secured  by  studs  with 
nuts  on  the  outside  of  the  frame.     No  lock  nuts  or  spring 
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washers  were  provided,  and  the  air-gap  was  adjusted  by 
means  of  the  studs,  which  seems  to  bs  a  good  way  of  ensuring 
trouble.  Again,  in  some  cases  dovetailed  slots  were  so 
wide  that  packing  strips  were  inserted  to  keep  the  core 
plates  from  shaking,  and  the  plea  was  put  forward  that  it 
was  not  possible  to  machine  so  accuratcK-  as  to  avoid  the 
use  of  such  packing  ! 

It  is  well  recognised  that  it  is  desirable  to  keep  down  the 
air-gap  of  induction  motors  to  a  small  figure,  but  if  this  is 
done  in  large  motors  it  becomes  essential  that  the  frame 
should  be  very  stifl.  In  any  case,  however,  as  Mr.  Rider 
lemarks,  "  bearings  will  wear,  and  rotors  and  stators 
sometimes  have  a  habit  of  getting  out  of  truth."  Conse- 
(|uently,  from  the  user's  pomt  of  view,  it  is  better  to  lose 
.something  in  efficiency  by  having  a  larger  air-gap,  and  thus 
to  secure  satisfactory  running. 

Notwithstanding  statements  to  the  contrary,  it  seems 
that  many  manufacturers  make  no  real  attempt  to  find  out 
the  requirements  of  any  particular  market.  When  it  is  a 
case  of  plant  for  mining  work  the  conditions  are  essentially 
si'v'ere,  and  the  manufacturer  should  make  a  point  of  finding 
iiut  what  is  necessary  to  give  good  results. 

Mr.  Rider  is  discreet  enough  not  to  mention  anv  names, 
liut  we  do  not  doubt  that  a  good  deal  of  the  plant  which  he 
describes  cams  from  this  comitry — in  fact,  this  was  admitted 
in  the  discussion.  That  being  so,  all  we  can  say  is  that  such 
defects  should  not  be  foimd  in  plant  of  first-class  British 
engineering  firms.  If  they  are,  then  surely  it  is  time  that 
our  manufacturers  kept  a  more  careful  eye  on  these  matters 
of  detail,  so  as  to  ensure  satisfactory  results,  not  merelv 
in  the  plant  of  consumers  who  have  a  highly  trained 
engineer  to  safeguard  their  interests,  but  in  the  plant 
supplied  to  those  who  are  less  fortmiate. 

In  the  discu-ssion  on  Mr.  Rider's  Paper,  Dr.  A.  H. 
Railing  frankly  admitted  that  the  attitude  taken  by 
manufacturers  in  the  past  had  been  imsatisfactory,  being 
due  to  the  fact  that  commercial  men,  instead  of  engineers, 
had  been  sent  out  as  salesmen.  Owing  to  their  lack  of  the 
necessary  quahfications,  they  were  unable  to  study  the 
local  conditions  and  to  see  what  was  really  necessary. 
During  the  last  five  years,  however,  a  change  has  taken 
place,  and,  according  to  Dr.  Railing's  statement,  engmcers 
now  have  a  word  "  at  the  top  "  as  well  as  commercial  men. 
We  trust  this  combination  will  become  moi-e  general,  for 
it  is  eminentlv  desirable. 


REVIEWS. 

Copies  of  the  undennentioned  works  can  be  had  from  The  Electriciam  Offices,  pest 
free,  on  receipt  of  published  price,  adding  3d.  for  boolcs  published  under  2s.  Aoa 
10  per  cent  for  abroad  or  for  foreign  books.] 


Electrical   Engineering  in   India.    By  .J.  \V.  Mb.vres.    (Londen  : 

\V.  TliackiT  &  I'o.)  l'|).  xxxvi.-^.'jn.  15s.  net. 
In  this  work  we  have  a  book  that  will  at  last  fill  a  big  gap 
in  the  library  of  many  electrical  engineers.  The  author  ha.s 
sucreedcd  to  a  remarkable  degree  in  what  he  set  out  to 
produce.  It  is  a  comprehensive  treati.sc  covering  the  scope  of 
pubUc  supply  and  alsQ  the  mining  and  traction  branches  of 
electrical  engineering,  with  special  reference  to  Indian  practice. 
Engineers  who  are  thrown  on  their  own  resources,  away  from 
immediate  touch  witii  sources  of  information  and  experience, 
will  find  it  a  most  invaluable  aid  when  confronted  with  the  task 
of  tlic'   !<(,iiii(lin!.'   of   jKissil.ilitie.s   ill   the   inifl;il   .stages  of  any 


scheme,  and  further  the  close  and  practical  data  given  should 
finally  enable  the  engineer  to  carry  his  investigations  of,  tor 
instance,  a  power  supply  to  a  definite  conclusion  as  to  the  rela- 
tive advantages  of  steam,  oil  or  water  in  any  given  case  both 
from  the  engineering  and  financial  points  of  view. 

Its  value,  however,  will  not  be  Hmited  to  the  isolated  engi- 
neer. We  have  our  highly  technical  class  of  book  and  our 
handbooks  of  bare  data,  and  know  what  a  big  gulf  there  is 
between  the  two  ;  but  this  treatise  fills  in  a  most  excellent  way 
the  need  felt  by  so  many  for  a  work  in  which  the  scientific 
padding  is  ehminated,  and  the  real  practical  data  and  formulae 
necessary  to  the  "  commercially  designing  "  engineer  set  out 
and  followed  through  in  a  clear  and  practical  way.  It  will  be 
found  especially  useful  by  many  civil  and  other  engineers, 
whose  knowledge  of  electricity  may  not  run  to  any  depth,  who 
will  find  in  it  just  what  is  needed  arranged  in  the  most  helpful 
form. 

Starting  with  an  explanation  of  terms,  we  are  given  a  survey 
of  alternating  current  and  direct  current  principles  to  refresh 
the  memory  on  the  more  elementary  points,  although  not  to  the 
'■  student  saturation  "'  hmit.  Then  the  electric  wiring  con- 
tractor is  furnished  with  the  most  complete  treatment  of  his 
branch  it  has  been  the  reviewer's  lot  to  see,  including  wiring 
systems,  illumination,  heating,  ventilation,  cooking  and  elec- 
tric driving  ;  this  should  prove  of  immense  value  to  any  supply 
station  sales  engineer. 

Private  plants  are  next  discussed,  leading  on  to  larger  central 
stations,  under  which  the  relative  \nrtues  of  prime  movers  are 
considered  and  examples  of  'Indian  supply  costs  and  tariffs 
given,  and  points  such  as  diversity  factor,  maximum  demand, 
&c.,  treated  from  a  practical  standpoint. 

The  treatment  of  the  development  of  water  power  covers 
in  a  most  thorough  way  the  problems  one  would  be  actually 
confronted  with,  and  this  is  followed  by  the  mining  and  trac- 
tion branches  treated  respectively  in  an  equally  useful  manner. 
Transmission  of  power  is  given  the  full  treatment  it  calls  for 
in  a  book  purporting  to  be  for  use  in  a  country  with  natural 
water  power  resources  ;  questions  of  the  economical  point  of 
fine  losses,  impedance,  power  factor,  transformer  losses  and 
connections,  &c.,  are  followed  by  constructional  considerations 
—pole  strengths,  stresses  and  strains  of  Hues,  poles,  stays  and 
insulators,  and  other  details  being  treated  most  ably  and  prac- 
tically. 

Specifications,  depreciation  and  maintenance  are  followed  by 
a  concluding  chapter  on  testing,  the  I.E.E.  model  general  con- 
ditions forming  an  appendix. 

There  are  a  few  misprints,  wliich  will  no  doubt  be  corrected 
in  the  next  edition. 

Throughout  the  whole  book  the  practical  side  is  kept  strictly 
in  sight.  At  all  necessary  points  formulw  are  given  and  the 
value  greatly  increased  by  worked  out  examples.  Vector  and 
wave  diagrams  are  brought  into  good  requisition,  but  they 
might  perhaps,  with  advantage,  have  been  used  a  little  more 
hberally  in  places.  Another  useful  side  is  the  inclusion  of  the 
approximate  cost  of  all  apparatus  and  machinery  referred  to, 
which  prices,  by  the  way,  are  iwl  inflated.  The  cost  of  labour, 
however,  is  not  discus.sed.  Indian  and  I.E.E.  Rules  which 
bear  on  each  question  are  embodied  in  the  text  at  that  jjar- 
ticular  point,  lending  completeness  to  each  section. 

The  title  might  be  considered  a  little  mi.sleading  for,  although 
the  book  is  designed  for,  and  will  be  of  peculiar  service  to, 
P.W.D.  men  in  India,  its  value  should  not  be  much  lower  to 
engineers  in  otiier  countries.  Taking  the  title  in  conjunction 
with  the  author's  name,  some  readers  might  look  for  a  rather 
different  construction  ;  for  instance,  a  wide  survey  of  the 
present  status  and  extent  of  the  electrical  industry  and  public 
supply  in  the  country  as  a  whole  with  a  comprehen.sive  deduc- 
tion of  future  possibilities  of  development,  both  from  the 
engineering  and  financial  points  of  view,  as  a  guide  aiul  incen- 
tive to  engineering  firms  and  capitalists  outside  the  country  to 
join  in  the  progress. 

For  the  consumption  of  the  average  engineer  the  style  is, 
m  many  ])arts,  of  rather  too  ""  popular  "  a  nature,  and  might 
with  luiviintjii."'  hii\''  lic'cti  (intuiled,  although   the  .sectionising 
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of  the  whole  work  mitigates  this  defect  to  a  certain  extent, 
gi\dng  clearness  :  and  if  the  reader  will  have  a  little  patience 
at  these  parts  he  wiU  be  well  repaid,  for  he  will  certainly  find 
what  he  requires. 

In  conclusion,  the  reviewer  would  say  that  he  intends  to 
keep  the  work  close  at  hand  as  a  most  valuable  book  of  re- 
ference and  information.  C.  F.  Mounsdon. 

Browns  Marine  Electrician  for  Seagoing  Engineers.    By  A.  E. 

and  A.  H.  Lakkjun.     (Glasgow  :   James  Brown  &  Soas.)     Pp.  xv. 
-244.      5s.  net. 

In  this  book  the  authors  seek  to  give  practical  information 
on  such  matters  as  the  installation,  repair  and  use  of  electric 
lighting,  heating  and  other  apphances  suitable  for  use  in  ships. 
A  former  edition  was  published  in  190-3,  and  the  present 
edition,  to  quote  the  preface,  "  has  been  thoroughly  revised 
and  brought  up  to  date." 

The  opening  chapter  deals  with  first  principles  of  electro- 
magnetic action  in  a  lucid  manner,  but  on  page  2  the  impression 
is  given  that  permanent  magnet  steel  is  used  for  field  magnets 
of  dynamos  and  motors.  Chapters  II.,  III.  and  IV.  deal  with 
dynamo-electric  machinery,  and  could  be  revised  and  con- 
densed with  very  great  advantage.  They  are  loosely  wiitten 
and  incorrect  in  many  places.  Armature  and  commutator 
connections  are  not  properly  described,  and  on  page  16  the 
position  of  brushes  is  given  wrongly.  This  error  is  repeated 
on  pages  20  and  51,  while  on  page  21  armature  reaction  is 
referred  to  as  "  magnetic  drag,  wliich  may  be  defined  as  the 
lagging  of  a  magnetic  effect  behind  its  cause." 

Eeference  is  made  to  alternating-current  machines,  and  on 
page  23  we  are  told  that  a  high-tension  current  at,  say,  5,000 
volts,  is  generated  at  the  dynamo,  transformed  to  about 
2,000  volts,  and  again  reduced  to  about  50  volts  by  a  second 
transformer  near  the  lamps.  On  pages  26  and  27  we  learn 
that  the  shunt  dynamo  would  seem  to  be  very  suitable  for 
working  arc  lamps  in  series,  while  in  the  event  of  a  short- 
circmt  it  will  lose  its  magnetism,  and  the  engine,  relieved  of  its 
load,  wiU  race  away.  One  is  tempted  to  ask  what  engine 
governors  are  for.  Other  mistakes  and  inaccuracies  are  too 
numerous  to  mention,  and  well-known  engine  makers  are 
refeiTed  to  as  "  Brotherhead,"  '•Williams"  and  "  Belhss  & 
Marconi." 

Chapter  V.  deals  with  motors  and  starting  switches,  together 
with  some  of  their  applications.  We  read  on  page  66  that 
the  shimt  motor  does  not  start  well,  and  needs  the  assistance 
of  a  starting  resistance  ;  while  on  page  70  we  are  told  that 
inserting  resistance  in  the  field  circuit  of  a  shunt  motor  decreases 
the  speed  of  the  motor. 

Primary  batteries  are  explained  in  Chapter  VI.  and  accu- 
mulators in  the  following  chapter.  The  theory  of  accumu- 
lators given  is  weak,  but  otherwise  the  chapter  is  quite  good. 

The  succeeding  chapters  describe  the  manufacture  of 
incandescent  lamps,  which  is  hardly  necessary  in  a  book  of 
this  kind.  Arc  lamps  and  searchlights  are  lucidly  and  well 
described. 

On  page  97  we  learn  that  for  a  100-volt  installation  tlic 
dynamo  voltage  should  be  110  volts,  instead  of  102,  as  usual  ; 
and  on  the  same  page,  after  computing  the  output  of  the 
dynamo  correctly  at  4  kw.,  a  reference  to  95  per  cent,  efficiency 
is  made,  which  is  unnecessary  and  wrong. 

And  now  we  come  to  the  jiart  of  the  book  most  necessary 
for  an  engineer  in  tliis  cla.ss  of  work — viz.,  wiring.  The 
description  and  illustration  of  the  joints  is  very  good,  but 
Britannia  joints  and  overhead  wires  are  not  used  on  steamers. 
Lead-covered  wiring  and  wood  rasing  arc  dismissed  iu  a  few 
words,  and  the  Simplex  Conduit  system  as  applied  to  house 
wiring  is  neatly  described,  including  flexible  pendants  and 
illustrations  of  brick  walls.  One  is  tempted  to  remind  the 
authors  that  we  are  suppo.sed  to  bo  on  a  ship,  and  that  the 
tube  system  described  would  ncjt  last  long  on  account  of  the 
very  condensation  he  makes  light  of. 

The  remaining  chapters  are  devoted  to  a  description  of  .some 
examples  of  switchgear,  testing  instruments,  heating  apparatus, 
electric  bells,  telephones,  revolution  indicators,  stoking  indi- 
cators, telegraphs,  torsion  meters,   &c.,  and  the  Hele-.Shaw 


Martineau  system  of  steering  gear,  all  of  wliich  are  interesting 
to  marine  engineers. 

Space  does  not  permit  us  to  mention  all  the  errors,  but  we 
would  point  out  that  on  page  16i  an  ammeter  is  described  as 
being  protected  by  a  fuse,  on  pages  176  and  177  time  lag  is 
referred  to  as  time  log.  On  page  179  a  circuit-breaker  is 
shown  upside  down,  and  on  page  180  the  time  hmit  action  of  a 
circuit-breaker  is  described  as  being  on  the  reverse^  current 
trip,  instead  of  on  the  overload  trip.  It  seems  that  (page  191) 
an  '■  earth  "  can  only  occiu'  on  a  single-wired  ship,  and  can 
usually  be  foimd  by  feeUng  for  a  hot  spot  on  the  wiring.  The 
wrong  reason  is  given  on  page  218  for  pro%-iding  high-class 
insulation  on  bell  and  telephone  circuits.  Induction  from 
adjacent  lines  cannot  be  prevented  by  insulation,  however 
good. 

In  closing,  we  would  say  that  engineers  who  require  a 
general  idea  of  apparatus  on  board  ship  will  find  much  to 
interest  them  in  this  book  ;  but  as  it  wiU  find  its  way  into 
the  hands  of  many  young  engineers  who  are  real  students  with 
a  determination  to  learn,  it  is  to  be  regretted  that  there  are  so 
many  errors.  G.  A. 

Clauses  and  Precedents  in  Electricity,  Gas  and  Water  Legisla- 
tion. Hv -J-iCQUES  Abady.  (LoniliMi:  Walter  Kins.)  Pp.  xix. + 
Xn.     15s.  net. 

Private  Bill  Legislation  is  now  so  extensively  employed  that 
the  search  for  the  latest  precedents  and  clauses  often  entails  a 
considerable  expenditure  of  time  and  energy,  and  in  compiling 
the  present  work  Mr.  Abady  has  rendered  a  signal  ser\'ice  to 
engineers,  agents  and  all  who  are  interested  in  the  legislation 
governing  electricity  supply,  gas  and  water  undertakings.  A 
perusal  of  the  book  has  impressed  us  with  the  industry,  patience 
and  skill  of  the  author,  for  the  examination  and  comparison 
of  the  clauses  of  all  the  local  Acts  and  Prox-isional  Orders 
relating  to  the  three  public  ser\-ices  for  the  five  years  from  1910 
to  1914  must  have  been  a  most  laborious  and  uninviting  task. 
The  five  years  covered  by  the  author  is  an  important  period  for 
both  the  electric  supply  and  gas  industries,  for  not  onlv  does  it 
embrace  the  various  changes  introduced  by  the  Electric  Light- 
ing Act,  1909,  but  it  has  witnessed  a  material  advance  in  the 
forms  of  certain  special  clauses  in  electric  supply  bills,  and  also 
the  substitution  of  the  calorific  power  for  the  illuminating 
power  standard  in  gas  bills,  the  gradual  introduction  of  higher 
distribution  pressm'es  and  other  changes.  There  is  no  other 
book  published  which  covers  quite  the  same  ground,  for  not 
only  does  it  give  the  text  of  the  latest  clauses  and  precedents, 
but  it  gives  a  clear  idea  of  the  trend  of  legislation  during  the 
past  five  years  by  setting  out  the  changes  in  form  which  clausc»s 
have  undergone  since  1910.  To  the  ordinary  man  procedure  by 
Private  Bill  is  an  exceedingly  complicated,  extravagant  and 
uncertain  method  of  legislation,  but  Mr.  Abady's  book  removes 
some  of  the  difficulties  of  the  process,  for  in  his  analysis  he 
constantly  keeps  in  mind  the  difference  between  "  standard  "' 
and  "  special  "  clauses  in  Bills,  and  we  are  able  to  follow  and 
understand  the  transformation  of  '"  special  "  into  "  standard  " 
clauses.  The  method  adopted  b}-  the  author  is  as  follows  : 
The  "  Model  Bills  and  Clauses  "  for  the  five  years  were  first 
examined,  and  the  relevant  clau.ses  as  amended  in  1914  are 
printed  in  full,  the  changes  made  in  the  period  being  set  out  in 
ex])lanatory  notes  ;  then  the  special  ('-lauses  in  the  various  Acts 
and  orders,  which  vary  the  Model  Bills,  are  set  out,  so  that  it 
is  easily  seen  what  amount  of  authority  there  is  for  a  clause  on  a 
particular  subject.  The  present  volume  consists  of  five 
sections,  viz.  :  (1)  Model  Clauses  (gas,  water  and  miscellaneous),  ,^ 
(2)  Electric  Lighting  Provisional  Orders,  (3)  Electricity  (with  I. 
Gas  and  Electricity)  .Vets,  (4)  Gas  Acts  and  Orders,  and  (5) 
Water  Acts  and  Orders.  About  one-third  of  the  Ijook  is 
devoted  to  electric  lighting  provisional  orders  and  electric 
supply  Bills,  and  this  part  has  been  dealt  with  iu  a  thorough  and 
systematic  manner.  All  the  latest  topics  of  discussion  among 
managers  of  electric  su])ply  undertakings  whicli  have  formed 
the  subject  matter  of  legislation  are  inchidcd,  and  not  only  is  the 
standard  form  of  clau.ses  given,  but  changes  made  during  the  past 
five  years  arc  carefully  .set  out  in  notes  by  the  author.  Among 
the   special   subjects    may    be    mentioned    ''  stand-by  "    and 
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"  bulk  "  supply,  the  hiring  of  motors  and  fittings, 
mains  laying  in  private  streets,  overhead  wires,  defective 
meters,  discounts,  purchase  of  undertakings,  finance, 
tve-laws  and  many  others.  The  portions  devoted  to 
eras  and  v.-ater  supply  are  equally  good,  and  as  there 
are  excellent  tables  of  contents,  and  of  Acts  and  orders 
examined  as  well  as  a  full  index,  the  book  forms  a  most 
useful  and  reUable  work  of  reference  on  the  current 
ieffislation  of  three  important  public  services. 

Annuaire  Frangais  de  rElectricite.     2nd  Edition.  Pp.  xli.+446. 

(Paris  :  La  Lumiere  Electi'ique.)  4  fr. 
The  present  volume  is  the  second  edition  of  the  Handbook 
issued  by  our  contemporary  and  referred  to  in  our  issue  of 
April  10  of  last  year.  Presumably,  the  present  volume  is 
intended  for  the  year  1915.  It  contains  brief  particulai-s  of 
electric  distribution  undertakings,  electric  tramwa3^s  and 
railways,  companies  concerned  in  electrical  work,  and  the 
members  of  certain  committees  and  associations  in  France. 
It  is  interesting  to  notice  the  comparatively  high  prices  charged 
for  electrical  energy  in  France,  60-80  centimes  per  unit  be'iig 
quite  a  common  figm-e.  English  readers  M'ill  no  doubt  find  the 
short  chapter  on  French  legislation  of  considerable  value,  as 
brief  particulars  are  given  of  various  enactments,  and  details 
of  this  kind  are  of  commercial  value  to  all  who  are  concerned 
with  the  exploitation  of  French  concessions. 
Annuaire  pour  I'An  1915.    Public  par  le  Bureau  des  Longitudes. 

Pp.  viii. +U95.  (Paris:  Gauthier-Villars  ct  Cio.)  1  fr.  50c-.,  nut. 
The  present  edition  of  this  well-laiown  volume,  which  first 
appeared  in  1796,  shows  that  the  work  tends  to  increase  in  size, 
notwithstanding  the  efforts  made  to  the  contrary.  Most  of  the 
modifications  from  the  previous  edition  are  concerned  with 
astronomical  matters,  and  some  are  due  to  the  recent  war  in  the 
Balkans  and  other  changes  in  territory.  It  will  be  interesting 
to  see  what  other  alterations  will  be  necessitated  by  events 
now  in  progress  in  the  course  of  another  year  or  two. 


Table  XXIX.-— Fig.  45,  Curve  A. 
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THE  FUTURE  PROGRESS  OF  CABLE  TELEGRAPHY.* 

BY  H.  W.  MALCOLM,  D.SC. 

{Continued  from  page  886,  Vol.  LXXIV.) 

Summary. — An  analytical  study  is  made  of  the  problem  of  increasing 
the  speed  of  the  submarine  telegraph  cable,  and  of  rendering  it,  if  pos- 
sible, distortionless.  The  problem  is  attacked  from  first  principles  in 
order  that  clear  ideas  may  be  obtained.  The  discussion  comes  under 
three  heads  :  (a)  Distortion  and  how  it  is  produced  :  (b)  Present-day 
methods  of  reducing  distortion  ;  and  (c)  The  loaded  submarine  tele- 
graph cable.  Tables  and  diagrams  are  given  throughout  so  as  to  render 
the  results  readily  available  to  those  who  have  not  the  time  to  follow  the 
processes  by  which  they  are  obtained. 


Coil  Loading  and  Spacing. 
If  the  inductance  of  the  cable  is  to  be  high  the  use  of  loading 
coils  is  necessitated.  Now,  as  the  wave-front  travels  along  the 
cable  and  strikes  an  inductance  coil  it  is  partially  reflected,  and 
may  undergo  considerable  loss  before  reaching  the  receiving 
end.  It  is,  therefore,  of  primary  importance  to  give  attention 
to  the  spacing  of  the  coils. 

The  fewer  the  coils  and  the  more  concentrated  the  loading 
lie  greater  can  their  time-constant  be  made,  and  the  higher  the 
toportion  which  the  added  inductance  bears  to  the  added 


resistance  ;  but  at  the  same  time  their  iafluence  tends  to 
become  localised  instead  of  distributed,  and  the  wave-front 
tends  to  lose  its  steepness.  Take  as  a  possible  compromise 
that  the  coils  are  placed  at  intervals  of  100  miles  instead  of  at 
every  mile,  as  in  telephone  cables.  In  a  cable  2,000  miles 
long  there  would,  therefore,  be  20  coils.  If  the  San  Francisco- 
Honolidu  cable  is  to  have  20  coils  to  bring  its  inductance  up 
to  0-0951  henry  per  n.m.,  the  inductance  of  each  coil  must  be 
10-8  henries. 
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Fio.  45. — Loaded  Meshes  and  Cable. 
Curve  A.— 20  loaded  meshes.    L/R='^^''.  l=0'095  h.  per  n.m. 
Cur-/e  B. — Loaded  Cable.       Inset :  the  discontinuity  to  a  greater  scale. 

h\  order  to  investigate  the  influence  of  the  spacing,  suppose 
that  the  cable  is  replaced  by  a  system  of  20  loaded  me.shes. 
The  formula  for  the  arrival  current  may  then  be  obtained  from 
the  general  formula  (10)  bv  putting  G  =  0-     This  leads  to 
Er        -"'        -^' 
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When  L/R=KR?-/100  and  n  =  20,  the  first  term  of  the  series 
is  a  hyperbolic  sine  and  the  remaining  18  terms  are  sines.  The 
approximate  values  of  the  principal  constants  are  contained 
in  Table  XXVIIL,  and  Fig.  45,  Curve  A,  is  plotted  from  Table 
XXIX. 

Curve  B,  Fig.  45,  is  the  aiTival  current  when  the  loading  is 
uniformlv  distributed.  In  order  to  trace  the  mesh  curve  at^ts 
steepest  part,  where  it  crosses  the  vertical  through  t=I \/KL, 
or  0-435  sec,  points  have  been  calculated  on  it  for  the  instants 
t  =  0-40.  0-42,  0-44.  0-46.  0-48  and  0-50  second. 

The  effect  of  the  sub-division  into  meshes  is  seen  in  Curve  A  in 
the  Tounding-off  which  the  steep  part  of  curve  B  has  undergone. 
The  slope  of  the  curve  is  now  everywhere  finjte^  instead  of  being 
infinitely  great,  as  in  curve  B,  when  t  =  l\/LK.  The  height  of 
the  signals  built  up  from  curve  B  would  therefore  depend  on 
the  speed  of  signalling,  on  which  would  also  depend  whether 
the  distortion  that  would  be  present  to  some  extent  would  be 
harmful  or  not. 


Seconds. 
Fio.  46. — Vlais  an'd  Lo.\ded  Mesetes. 

-20  plain  meshes.  Curve  B.— Non-loaded  cable. 


Curve  C. — 20  loaded  meshes. 


Curve  D. — Loaded  cable. 


c-^ 


(28) 


in  its  later  stages  above  curve  B,  and  similarly  curve  C  rises 
above  curve  A  so  as  nearly  to  coincide  with  curve  B  ;  in  other 
words  the  influence  of  loading  is  shown  in  a  shght  increase  in 
the  height  of  the  tail,  whether  in  the  loaded  cable  or  in  loaded 
meshes. 

It  has  been  sho\vn,  however,  that  the  tail  is  imimportant  as 
it  is  practically  ehminated  at  high  speeds.  Now,  so  far  as  the 
head  is  concerned  sub-division  into  meshes  does  not  cause  much 
difference  to  exist  between  the  plain  curves  initially.  Hence 
it  is  not  imreasonabie  to  suppose  that  sub-division  of  capacity 
will  not  cause  any  great  change  when  the  cable  is  loaded,  and 
that  the  loaded  mesh  curve  is  a  close  approximation  to  the 
cable  curve  with  concentrated  loading. 

Influence  of  Terotnal  Apparatus — Single  Condenser. 

It  is  possible  that  signalling  condensers  may  continue  to  be 
used  in  the  loaded  cable  in  order  to  eliminate  earth  cm-rents. 
In  any  case  some  kind  of  apparatus  must  be  used  at  the  ends 
of  the  cable  to  form  the  arms  of  the  bridge  in  duplex  working. 
Suppose  first  that  a  single  condenser  is  placed  at  one  end  of  a 
loaded  cable.     The  periodic  solution  is 

C  =  -~         ^' 
"    ZasinhPZ-FZ^coshPJ 

where  Z,.  is  the  impedance  of  the  end  apparatus.  Let  Z,.  be 
the  reciprocal  of  a  conductance,  and  consist  of  a  condenser  K,. 
shunted  bv  a  leak  G,.,  so  that 

Z=^ 

'       Gr  +  ipKr 

The  denominator  of  C,  is 


In  Fig.  46  the  arrival  current  for  20  loaded  meshes  is  com- 
pared with  the  cun-ent  for  20  plain  meshes.  The  required 
formula  may  be  obtained  from  (27)  by  making  L  vanishingly 
small.     The  formula  then  reduces  to 

— Mn-l)  (i- 
m_n-l/  ,,,-j  ^^ 

l-f       Z         1-f-COS l.COSMOT.C  '^'"- 

m=i    V  n  J 

which  is  the  same  as  (13)  of  Part  I. 

Curve  A,  Fig.  46,  is  plotted  from  (28)  and  Table  XXX. 

Table  XXX.— ^'ir.  46,  Curve  A. 
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?(y) 


=y 


R+yL 
G+yK 


sinh  W(R+y'L)(G+yK) 

,  cosh  l^(R+yL){G+yK) 
'  Gr+yKr 


^     Gl    Kl 


A' 


and  put  l\/ (R+yL)(G+yK)=xi.     The  roots 


of  o(y)  =0  are  given  by 


tanli  ls/{B.+yL)(G+yK)  = 
^(LG 


which  reduces  to  tan  x 
the  relationship 

(LGH-KR) 


/G+yK 
Gr  +  y^y  R+yh 
Also  y  is  connected  with  x  by 

:kr)^-4LK^. 


y 


2LK 

-  sinh  h/RG-l- 
G 


cosh  WRG 

Gr 


Further,        9(0)  is, 

Hence,  finally,  forming  yv^'di)  and  substituting  for  y  in  terms 
of  X.  after  some  manipulation  tJie  complete  solution  is  found  to  be 


V   G  ' 


inh  l\/RG+ 


C,  (mm.  a.  per  V.)     01 1     41    20-4    44-6  |  70-1  113-3 '154-5  1851  lO.vr, 

Curve  B  is  the  arrival  current  for  the  non-loaded  cable.  Curves 
A  and  B  coincide  initially  ;  after«vards  the  cable  current  is 
greater  than  the  me.sb  current.  For  purposes  of  comparison 
tlie  curves  of  Fig.  45  are  reproduced  in  curve  C — for  the  loaded 
meshes — and  cun'e  D — for  the  loaded  cable.  Curve  C  in  its 
later  .stages  is  le.ss  than  curve  I),  in  the  same  manner  and  to 
the  same  (-.xteut  as  curve  A  is  less  than  curve  B  ;  the  slight 
falling  ofT  in  thi-  tail  is  therefore  to  be  attributed  to  the  con- 
ci-ntrution  of  capucitv  and   n-sistance.     Again,  curve  D  rises 


coshJVKG 
G7~ 

sinhC-^^i^ 


KR)-- 
2LK 


•4LK.r-/i- 


Rl 


X      /:,GRP    //,     IGnj    _4Lx-'     r    1        sin^- 
V  1+  V^  V  V^-kr;      R  .  KRP  Lcos  x'^    X  . 


where  tan  x  = 


G^m 
G,a;~K,x 


and  tanh  0  ^ 


V  V    KR/ 


_4Lx2 

"r.krf; 


i.(; 

KR 


GR/- 


Whcii  G  and  Gr  are  zero,  tanh  0  and  0  are  zero,  cosh  9  =  1  an^ 
sinh  0=0.     The  formula  becomes 

?i  sinh  nrV   1" 


R  .  KR/- 


Rl 


V  '     R  .  KRl-  Lfos  x^    X    J 


where 


4L. 
R .  KR«' 
tanx  =  Ki/K,x 
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((sec.) 


R(    nt    I 


1st  term,  + ' 


Ri(     R(     /         4Lr.- 
2L~2lV     ~K.  KRi= 


If  in  addition,  L  be  zero,  the  formula  reduces 
further  to  that  for  a  single  condenser  with  a 
plain  cable.* 

Let  K=K?/10,  and  let  L/R=KRZ-/100.  as 
before.  The  roots  of  (31)  are  contained  in 
Table  XXXI.,  and  are  taken  from  Table  Xll.f 
The  fir-st  and  second  terms  of  the  series  are 
hyperbolic  ;  the  subsequent  terms  are  circular. 
Fig.  i'-  curve  A,  is  plotted  from  (30)  and  Table 
XXXII.  The  sine  terms  have  been  calculated 
for  the  times  0-50,  0-55  and  0-60  second,  and  the 
curve  is  showm  dotted  in  its  probable  course 
to  meet  the  ordinate  through  /  =  /\  LK.  Com- 
paring Fig.  i7  with  Fig.  40,  it  is  seen  that 
the  effect  of  the  condenser  is  to  produce  a 
marked  improvement  in  the  shape  of  the  curve. 
The  tail  is  now  much  reduced,  and  the  curve 
inns  horizontally  from  the  head  for  some  dis- 
tance before  eventually  sinking  to  zero.  Curve 
B  is  the  condenser  arrival  curve  without  induc- 
tance. The  total  area  between  the  time  axis  and 
» the  curves  is  the  same  in  both  cases,  being  equal 
to  the  charge  in  the  condenser.  AVhat  is  cut  away  from  curve  B 
Ihy  the  vertical  at  <=ZVLK  is  added  in  its  later  .stages  to  curve 
IA.     If  Q,  be  the  quantity  at  time  /  by  whicli  the  condenser  is 

Ishort  of  its  full  charge,  then  Q(=  /      C,dt.  which,  from  (30), 

R/    /_      '_Jhx^         /  ffix^ 

2LV  ^"iTKRP+V  ^~ 


Table  XXXII.— Fiff.  47,  Curve  A. 
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""'V  ^-K-7KR/2Lcosj:"^     X    J 


4L.r 

rTkr/- 

This  series,  containing  as  it  does  the  factor  x-  in  the  denomina- 
tor, is  much  more  rapidly  convergent  than  the  one  from  which 
it  is  derived,  and  it  furnishes  a  useful  check  on  the  calculation. 


beginning  of  the  signal  in  curve  A,  Fig.  17,  is,  therefore,  the 

same  as  in  Fig.  40,  curve  A. 

When  Zj  or  Z^  is  an  impedance,  of  the  form  Rj  +  //;Ls,  it  is 

infinite  when  p  is  infinite,  and  therefore  C,  is  zero  when  p  is 

infinite.  The  arrival  curve  in  this  case  starts  from  zero,  and 
the  delay  which  the  signal  head  would 
experience  in  rising  to  its  full  value  would 
depend  on  the  time  constant  of  the  coil. 
When  Zj  and  Z,  are  pure  resistances,  it 
is  easy  to  see  that  the  height  of  the 
signal  head  is  reduced  in  the  projxn-tio;!, 

VL/K:  r.  +  r,+r,r,Vk7l+\  wk, 

1  :  l-R,.R,..K/L-r(R*+R,)\/f. 


ihx- 
W.KRP 


Influence  of  End  App.\ratu.s  ox  Height  of  .SioN.\r,  He.\u. 

To  find  the  height  of  the  ordinate  marking  the  head  of  the  j  nR,=R,  =  RV'",  tl'P  proportion  may  be  writtc-u 
.signal,  retiu-n  to  the  periodic  case.     The  sinusoidal  cunent 
through  sending  apparatus  Z,  and  receiving  apparatus  Z,.  is 


1  :  1- 


/KRl- 
V   L/R  ■ 


(Z,+Z^)  cosh  Pi-f  (Z.Z,-/Zo+Zo)  sinh  Pi'" 
V. 


KR/- 

"(I7R)"r 
-/i;  -  KH/-/1'"1.  this  simplifies  to 

,     ,     100    10 

l:l-|-~.f-f      : 
/H-      in 


(Z,+Zr+Z,Zr/Zo+Zo)  sinh  VI 
when  VI  is  big.  Now.  Zo= 


yR+ipL 
G+ipK" 


y/  zfi  in  the  limit  when 


p  is  great.     Also,  if  Zj  and  Z^  are  condensers,  Zg=l/ipKs  and  j 
Zr-l/ipKr,  a)id  both  are   zero  when   p  is    infinitely  great 
Hence.  ^\hen  the  frequency  is  great, 


I    ~  20 


V.  /k  -SiV'^ 


"ZosinhPr*-"^  L^  ■  """'■''  -'''^^^■ 
as  before  when  there  was  no  apparatus.  \  .square-topped 
oscillation  of  high  frequency  is  not  affected  by  the  sending  and 
receiving  (-ondensers.  Tlif  irtire-jroiil  Is  propugaled  unchanged 
through  sending  and  receiving  apparatus  ivhick  is  initially  of  zero 
dance.     The  height  to  which  the  current_jiiinps_at_the 

Table  XXXI —tan  I   lox;  r.  I?    Kr./=  ii;o. 
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|..  31. %,  May  31,  1912. 
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and  if  »»  =  10  the  proportion  is  1  :  ."1.  The  head  of  the  signal 
would  be  ledund  to  one-third  theheiglit  by  theendapparalu  . 
From  Fig.  20,*  curves  A  and  B,  it  is  .seen  that  the  resistance, 
would  not  affect  greatly  the  subsequent  course  of  the  curve. 

It  is  clear  that  the  addition  of  apparatus  of  considerable 

impedance  at  the  end  of  a  cable  in  wliich  the  rise  of  the  arrival 

curve  is  steep  would  be  highly  detrimental  to  the  shape  and 

I  size   of   the    received   signals.     Nevertheless,    even   although 

reficetion  .losses  arising  from  discontinuity  in  loading— which 

'  ♦  ■■  theory,"  Xuji  KbiicrnicuK,  Slay  31,  191-2.  p.  318. 
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will  be  considered  immediately — were  eliminated  by  the  em- 
ploj-ment  of  continuous  loading,  it  does  not  follow  that  the 
wave-front  would  be  perpendicular.  For  that  to  he  strictly 
true  all  the  fundamental  cable  constants  E,  K,  L.  and  G  would 
require  to  be  true  or  geometrical  constants  and  quite  inde- 
pendent of  the  frequency  when  measured  with  alternating 
current.  It  is  the  same  difficulty  as  is  met  with  in  telephony, 
where  it  necessitates  careful  design  if  the  attenuation  at  the 
higher  frequencies  is  not  to  be  prohibitive.  Yet  if  the  same  care 
were  given  to  the  design  of  the  telegraph  cable  we  mav  con- 
clude that  the  departure  of  the  signal  head  from  the  rectangular 
form  would  not  be  so  serious  as  to  reduce  the  speed  of  trans- 
mission tfl  any  great  degree. 

(To  be  cciili)nirrl.) 


CORRESPONDENCE 


COIL  HAVING  MAXIMUM  SELF-INDUCTANCK. 

TO   THE    EDITOR   OF   THE   ELECTRICI.\X. 

Sir  :  In  connection  with  the  interesting  Papei-  by  Messrs. 
Shawcross  and  Wells,  which  you  published  in  your  last  issue, 
I  should  like  to  point  out  that  their  results  are  limited  to  coils 
having  rectangular  cross-sections  with  two  sides  parallel  to  the 
axis  of  the  coil.  As  a  matter  of  fact,  for  a  given  area  of  cross- 
section  the  inductance  of  a  ring  coil  of  given  volume  is  greater 
when  the  cross-section  is  circular  than  when  it  is  square.  This 
can  be  proved  by  comparing  Rayleigh's  formula  for  a  ring  coil 
given  in  the  "  Proceedings  "  of  the  Royal  Societv,  Vol. 
LXXXVI.,  p.  5G2,  1912,  ^^ith  Maxwell's  corrected  formula  for 
a  coil  of  rectangular  section,  given  in  the  "  Bulletin  "'  of  the 
Bureau  of  Standards,  Vol.  Vlli.,  p.  137.  1911. 

The  authors  state  that  the  inductance  of  a  single  layer  coil 
of  cylindrical  shape  is  a  maximum  when  the  ratio  of  its  diameter 
to  its  height  is  2-5.  Presumably  this  number  has  been  ob- 
tained by  computing  the  formula  for  various  cases  and  then 
drawing  a  graph  of  the  results.  It  can,  however,  be  readily 
shown,  by  differentiating  the  elliptic  integrals  in  Lorenz's 
formula  and  equating  to  zero  in  the  ordinary  way,  that  the 
inductance  of  the  coil  is  a  maximum  when  this  ratio  is  2-4525, 
approx.  When  this  is  the  case  Lorenz's  formula  simplifies  to 
J^,nnx.  =  1-322 11(P/V6>/::)  X  lO-s  jienrys, 

where  /  is  the  length  of  the  wire  and  /)  its  breadth  iiuluding  t lie 
insulation. 

For  a  coil  of  circular  cross-section  tlie  following  hriniilic, 
generally  attributed  to  Ma.xwell,  are  .som.etimes  used  hv  cn- 
ffineers  : — 

L„,„, -a-rN-axlO* 

=  3N/;<]0-9  1icr.ry:;. 
wliere  X  is  I  lie  tola)  number  of  turns,  I  the  length  of  the  wire 
and  a  the   ladius  of  llic  ciicnlar  axis  of  tiie  ring  coil,  these 
form\d;i^  heiiig  applied  when  a     :i-'22i\  wIktc  /■  i:,  (lie  r;idiuH  of 
the  circular  cross-section. 

Using  Rayleigh's  m.orc  accurate  funnnla,  we  Hnd  that  when 
a=3-22)-, 

L     (il7.TX-«     Id-!'  hcniys, 

and  thus  the  rcsiill.s  ..lil:iiiicd  Ky  the  |>icccdiii;;  hn  iinihr  arc 
al)(»ut  2-8  |)cr  i-i'Ht.  l(ii>  small.  If  \\c  assiiinc  l{aylci;j.lis  hniinihi 
to  be  true  in  all  cases  it  can  be  shown  that  the  inductance  is  a 
maximum  when  a  =  2-575)-.     In  this  case  wc  get 

I^m»x.  =  5-.35.tN-o  X  ]  n-f  henrys. 
as  the  formula  which  gives  the  maximum  self-inductance.  To 
make  sure,  however,  of  the  last  figure  in  this  formula,  it  would 
be  necessary  to  carry  Rayleigh'.'^  formula  to  a  further  a])proxi- 
mation.  Tliis,  although  a  straightforward  operation,  entails 
a  very  groat  deal  of  hard  labour.— F  am.  &c., 

London,  April  17.  .\m;x.\xi)eu  KrssEi.r,. 


TO  the   EDITOR  OF   Till-;   ELEC'TRI'  IAN. 

Sir  :   In  the  article  on  "  The  Form  of  Coil  U,  give  the  .Mi 
mum  Sflf-inductance,"  in  the  current  issue  of  youi    I'lipei 


statement  is  made  to  the  effect  that  the  calculated  value  of 

diameter  of  coil     „  ^        ,  •  ,       . 

i<(/&=-j — 1 — t^=2-5,   which   gives   the   maximum   in- 

length  of  coil  ^ 

ductance  in  the  example  chosen  for  the  single  layer  coil,  applies 
only  to  the  particular  wire  there  chosen  ;  or,  in  other  words, 
a  generalisation  as  to  the  shape  to  give  the  maximum  induct- 
ance cannot  be  made  for  single-layer  coils.  I  should  like  to 
point  out  that  this  is  apparently  incorrect,  as  the  following 
reasoning  shows  : — 

Using  the  notation  of  the  article,  in  the  case  of  the  single- 
laver  coil,  i>^c  =  l,  so  that  wc  may  write  f=2.T«»(/>, 

I 
or  6=-    -  . 

27iaii  [    I         1^ 

This  can  lie  written  in  tlie  form,  6-=  ■ — X  --;  whence,  bv  sub- 

.-r«j     2a 

stitution  in  the  original  expression  for  the  inductance  of  the 

coil,  we  obtain 

i  /J_      &^  '   \'b/2a 

V  .-T«i     2a 
This  form  shows  that  for  an;/  given  wire  (of  give.i  length  and 
diameter,  or  of  given  length  and  winding  pitch,  if  the  turns  do 
not  touch  one  another),  the  maximum  value  of  the  inductance 
will  be  obtained  when  K\  2a/b  has  its  maximum  value. 

From  the  values  of  K  tabulated  in  the  "  Bulletin  "  of  the 
Bureau  of  Standards  (Vol.  VIII..  p.  224,  1912),  it  is  easy  to 
show  that  this  is  the  case  when  2ff/6  =  2-415,  i.e.,  for  coils  of 
length  =  0-414x diameter. — lam,  &c., 

London,  April  17.  Philip  R.  Coursey. 

"  DIRECT  MEASURE5IKNT  t)F  POWER  FACTOR." 

TO    THE    EDITOR    OF    THE    ELECTRR'IAX. 

Sir  ;  With  reference  to  .Mr.  Gifford's  article  in  your  issue  of 
ths  (itli,  I  would  like  to  point  out  that  the  rather  obvious 
expedient  of  replacing  the  ligaments  in  a  power  factor  meter 
by  transformers  with  floating  secondaries  is  not  new.  I  tried 
the  scheme  myself  some  two  years  ago  and  abandoned  it  for  all 
but  unbalanced  meters,  on  account  of  the  great  complication 
and  poor  ratio  of  operating  torque  to  weight  of  movement.  In 
connection  with  unbalanced  meters,  however,  and  then  only 
when  a  complete  circular  scale  is  desired,  the  scheme  offers 
some  advantages  over  the  moving  iron  type,  though  it  is  also 
quite  possible  to  construct  this  type  for  unbalanced  loads.  I 
think  Mr.  Gifford  will  find  also  that  besides  the  added  complica- 
tion, neither  scheme  is  equal  to  a  modern  pliin  dynamometer 
iiistrunvent  (with  ligaments)  for  accuracy  or  sensitiveness.  In 
addition,  one  has  to  resort  to  alternating  current  calibration, 
which  is  neither  so  accurate  or  convenient  a-,  the  continuous- 
current  method. 

With  regard  to  the  development  of  I  lie  unbalanced  type.  I 
may  say  that  my  designs  have  made  considerable  progress  with 
regard  to  reduction  of  moven'.eiil  weight,  as  compared  with 
th(.se  illustrateil  l)y  Mr.  Gifl'ord,  w  hii-h  arc.  in  fact,  very  like  my 
first  model. 

Referring  to  thrcc-phusc  balanced  load  meters,  1  would 
|)oint  out,  further,  that  it  is  now  quite  easy  to  design  either 
the  dynamometer  type  or  the  moving  iron  type  for  use  with 
three  currents  i.r  three  pressures.  No  doubt  the  early  moving 
iion  types  were  limited  in  this  icsjiect.  but  the  (|ncstion  now 
mainly  resolves  itself  into  one.  of  convenience.  If  there  are 
two  j)otential  transformers  available,  polyphase  pressuni 
excitation  is  to  be  recommended,  since  the  readingsof  a  balaneeil 
load  instrument  are  then  correct  for  unbalanced  loads,  if  the 
]iower  factors  of  the  various  phases  should  happen  to  be  alike 
An  instrument  excited  from  three  cm  rents  and  one  press\ue  i.s 
rendered  inaccurate  as  .soon  as  the  magnitude  of  the  currents 
in  the  various  phases  differ  slightly. 

Mr.  fJilTord  is  also  in  error  when  he  slates  that  the  "  drag 
t(M-que  due  to  the  rotating  field  in  this  type  is  proportional  to 
the  cunmt.  This  shouhl,  of  course,  be  the  s(]u,'ire  of  the 
ciirietit.  amiihe  instrument  readings  are  not  therefore  in- 
ili'pemh-nl  of  load  with  any  arrangement,  unless  this  drag  is 
negligible. 

IVrhiips    Mr.    GilTonl    will    also    dcil    with    tlie    question    of 
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frequency  variation  later,  but  I  find  personally  that  it  is  im- 
possible to  make  either  the  moving  iron  or  tlie  "  induction- 
dynamometer  "  type  independent' of  frequency,  as  is  the  case 
with  the  plain  dynam.ometer  form. 

Tn  conclusion,  I  would  like  to  point  out,  as  it  does  not  appear 
to  be  generally  known,  that  the  controlling  torque  due  to  the 
jicaiiients  in  a  modern  dynamometer  instrum_ent  is  of  no 
importance  down  to  currents  as  low  as  5  per  cent,  of  full  load. 
Xhe  disability  to  obtain  a  complete  scile  in  the  reverse  power 
direction  is  now  the  sole  practical  disadvantage  of  these 
iiuaments. — I  am_,  &c., 

Edgwaxe,  April  17.  Leon.\rd  Mukphy. 


THE  KXTEXSION  OF  THE  OPERATOR  •  /  "  T(J   THE 
.MEASUREMENT  OE  ANGLES. 

TO   THE    EDITOR   OF    THE    ELECTRICIAX. 

Sir  :  Mr.  C.  Turnbull's  letter  in  your  issue  of  the  9th  inst.  is 
interesting.  As  the  writer  points  out,  '"  /  "  can  be  extended 
to  vectorial  rotations  other  than  90  cleg.  It  is  entirely  a  matter 
of  definition.     Thus  : — 

j.  V  — 1  turns  a  vector  through  nji. 

I-^^l       ,,  ,,  ,.     .-t/!, 

V-1       .,  „  „     .1/6, 

&c.     Mr.  Turnbull  will  find  the  matter  treated  by  Steinmetz  in 
lis  "  Engineering  Mathematics." — I  am,  &c., 
Porthcurno,  April  19.  B.  Davies. 

To 


TRANS-CONTINENTAL  TELEPHONY. 

TO    THE    EDITOR   OF   THE    ELECTRICIAX. 

The  remarks  of  the  De  Forest  Radio  Tel(!piu>iii 


Sir  :  The  remarks  of  the  De  Forest  Radio  Tel(!piu>iie  & 
Telegraph  Co.  in  clieir  letter  of  last  week  are  likely  to  give  a 
wrong  impression  of  thj  performance  of  my  telephone  relays 
using  carbon  micropho  les.  These  instruments  have  not  tlie 
faults  attributed  to  th^-m,  and  they  have  been  used  by  the 
British  Post  Office  to  carry  traffic  on  trunk  lines.  Diu'ing 
the.se  trials  the  telephone  relays  required  no  attention,  and 
maintained  a  good  and  steady  magnification,  giving  excellent 
articulation  throughout  prolonged  trial  i. 

The  real  difficulty  does  not  rest  with  the  telephone  relays 
themselves,  but  in  enabling  trunk  lines  to  carry  speech  in  both 
directions  when  the  relay.-!  are  inserted. 

In  my  opinion  the  .sr  lution  of  th's  problem  rests  ratlier  in 
the  application  of  automatic  switching  devices  operated  by  f  he 
voice  currents  than  by  means  of  mamtaining  a  delicate  elec- 
trical balance  on  a  variable  line. — 1  am,  &c., 

London,  April  19.  S.  (i.  Brow'.v. 


THE  ELECTRIFICATION  OF  SURFACES  AS  AFFECTED 
BY  HEAT.* 

in  1-.  !■:.  ■>i;.'.\\.  u.-ju. 

The  ui.certainty  aD  to  sign  of  the  charge  produced  on  unlike  iolids 
when  rubbed  together  has  long  been  known.  Tlie  particular  irregu- 
larity with  which  this  Paper  deals  is  that  produced  if  the  surfaces 
about  to  he  ndibcd  arc  heated.  Thus,  when  smooth  glass  is  rul)l)e(l 
with  silk  \\(\  have,  as  siiowii  hy  I  ho  action  of  I  he  golddear  electro- 
icnjjf.  glass  I  /t;ilk  .  Call  thi.s  (he  iioniial  action.  If  the  glass  be 
passed  to  and  fro  in  a  flame  for  a  few  seconds  we  find  on  rubbing 
glass  —  /silk  + .  fall  this  the  abnormal  action.  Two  methods  I  haw 
found  unfailing  tn  bring  the  glass  back  to  normal:  (1)  Long  con- 
tinued rubbing  with  silk  or  cotton;  (2)  passing  the  rod  of  glass 
through  the  hand  or  a  sheet  of  indiarubber.  This  is  much  quicker 
in  action  than  (1).  If  a  systematic  examination  of  the  common  hard 
solids  and  rubbing  materials  be  made  the  aVmomial  etTcct  will  be 
found  universal,  though  in  varying  degree. 

The  author  describes  a  series  of  experiments  on  the  ps-ir  glass /iilk. 
Having  obtained  the  normal  relation  glass -|- /silk  — ,  the  former  is 
placed  in  a  clear  l)unscn  flame  and  the  relation  glass— /silk -I- is  found. 
A  smoky  bunscn  flame,  an  alcohol  flame  and  a  benzene  flame  give 
the  same  results,  so  that  the  etfcct  cannot  be  attributed  to  chemical 
peculiarity.     After  the  glass  has  been  in  the  flame  there  is  a  sticky 
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feeling  about  it  which  may  be  due  to  moisture,  but  does  not  seem  like 
it.  The  abnormal  effect  is  greater  when  the  stickiness  is  greater. 
Nothing  is  visible  on  the  surface  of  the  glass  under  a  high-power 
microscope.  In  one  instance  the  abnormal  glass  was  put  aside  for 
12  days.  It  remained  abnormal  at  the  end  of  the  time.  If  the  glass 
is  dipped  in  water  and  the  latter  dried  off  the  abnormal  state  remains. 
If,  instead  of  letting  the  water  evaporate  off  the  rod,  it  is 
wiped  off  with  a  cotton  duster,  then,  if  the  duster  be  dry,  the  result 
is  glass  -1-  /cotton  —  ,  but  if  damp  glass— /cotton  -h.  The  latter  effect 
will  pass  away  in  time  as  friction  continues,  lea\-ing  the  rod  normal. 
A  rod  of  normal  glass  is  placed  in  an  electric  furnace  and  the  tem- 
perature raised  to  650  deg.,  which  is  just  short  of  the  meltmg  point 
of  the  glass  used.  The  glass  becomes  abnormal  when  cold,  indepen- 
dent of  the  rate  of  cooling.  No  matter  in  what  manner  the  glass  i:; 
heated  or  cooled,  the  glass  is  alway.j  abnormal  when  cooled.  In  the 
case  where  normal  glass  is  placed  in  the  cold  furnace,  the  tem- 
perature raised  slowly  to  700  deg.,  the  current  then  stopped  and  the 
whole  cooled  very  slowly,  thus  annealing  the  glass,  it  is  slightly 
abnormal  when  cooled  ;  but  the  effect  is  so  sUght  that  we  here  have 
confirmation  of  the  theory  that  the  abnormal  effect  is  due  to  strain. 

Normal  glass  excited  with  indiarubber  becomes  -I-.  When  passed 
through  a  flame  and  excited  again  it  is  feebly  — .  When  excited 
with  silk  it  is  strongly  — .  Thus  glass,  which  normally  is  fifth  in  the 
electrification  series,  comes  when  abnormal  below  indiarubber, 
which  is  15th  in  the  series. 

The  foregoing  experiments  show  that  (a)  glass  when  heated  has 
its  surface  so  transformed  that  it  descends  in  the  series  from  its  usual 
high  place  to  one  at  least  below  indiarubber.  (ft)  The  effect  is 
superficial,  being  found  after  fusion  of  the  material  as  a  whole,  and 
also  after  the  glass  is  warmed  slightly  in  a  flame  ;  though,  no  douiit, 
in  the  latter  case,  the  surface  layers  are  subject  to  high  temperature 
and  great  strain,  (c)  The  effect  does  not  pass  away  by  immersion 
in  water  or  if  the  surface  is  breathed  o.*?,  or  (d)  by  contact  with  the 
air  for  a  week  or  tw  o. 

Yitreoun  Silica iSilh — The  after  effect  observed  in  glass  is  more 
pronounced.  In  all  the  following  pairs  the  substance  placed  first 
becomes  abnormal  after  ])assing  through  the  flame  :  Ivory /silk, 
wood/indiarubber,  copper/indiarubber,  copper/brown  paper,  steel/ 
indiarubber,  lead/indiarubber,  brown  paper/sealing  wax,  gas  carbon/ 
indiarubber,  slate/indiarubber,  vulcanised  fibre/silk,  and  ebonite/ 
indiarubber.  Of  some  18  pairs  tested  only  one  failed  to  give  the 
abnormal  effect.  This  was  indiarubbjr/sealing  wax.  But  rubber 
was  the  softest  substance  used,  and  the  general  law-  is  that  hard 
substances  show  the  effect  well  and  soft  ones  ill.  Probably  the 
effect  occurs  in  rubber,  but  can  only  be  observed  by  more  deUcate 
means.  All  substances  when  abnormal  stand  below  indiarubber  in 
the  electrification  series.  In  making  these  observations  some  general 
precautions  are  to  be  observed  :  (a)  JIany  of  the  substances  conduct 
more  or  less  well.  These  must  be  mounted  for  a  short  length  in  a 
tube  of  glass  or  silica  to  avoid  conduction  and  induction  of  the  hand. 
(h)  When  the  abnormal  effect  is  sUglit,  care  is  required  to  observe 
whether  a  dowiiward  movement  of  the  gold  leaf  is  due  to  charge  on 
the  rubbed  body  or  is  merely  an  induction  effect  by  it.  When  in 
doulit  the  leaf  is  used  discharged,  (c)  In  many  cases  the  charges 
are  only  producible  by //jr/tf/y  brushing  o;ie  solid  by  the  other.  Thus 
the  -  charge,  when  abnormal  metal  is  excited  by  rubber,  can  only 
be  produced  in  this  way. 

As  to  the  cause  of  the  abnormal  effect.  It  cannot  be  attributed 
to  any  organic  substance  deposited  by  a  flame,  since  the  effect  is 
prc)ducible  without  flame.  It  cannot  i)e  due  to  the  removal  of  a 
layer  of  condensed  water  vapour,  since  after  immersion  in  water  the. 
effect  remains  on  the  surface.  Nor  is  it  due  to  the  deposition  by 
flame  of  water  on  the  cold  surface,  since  flame  is  not  necessary. 
-Again,  it  seems  unlikely  to  be  caused  by  removal  by  heat  of  the  air 
film,  since  it  remains  on  the  surface  12  days  or  more  after  the  time  of 
prodnction,  the  solid  being  in  the  air  during  the  whole  lime.  If, 
then,  the  ctTect  is  not  due  to  a  layer  o»  the  surface  of  the  solid,  we 
must  regard  the  surface  layers  of  the  .solid  as  the  seat  of  the  action. 
Whether  in  producing  the  effect  the  solid  be  surrounded  by  air  in  a 
furnace  or  by  flame,  there  must  Ix;  sudden  great  agitation  and  sub- 
sequent strain  imposed  on  the  .surface  layers  of  molecules.  Under 
these  circumstance,  the  surface  readily  produces  —  when  excited. 
The  ))rocess  of  rubbing,  esja'cially  m  the  case  of  soft  bodies,  would 
relieve  the  state  of  strain  and  the  surface  would  be  restored  to 
normal.  Any  closer  conjecture  would  .seem  out  of  place  at  present. 
One  or  two  tests  were  appUed  as  to  the  surface  action,  (a)  The 
orientation  of  surface  atoms  in  the  magnetisation  of  steel  might 
have  some  relation  to  the  .strain  effect  under  consideration.  A  strong 
magnetic  field  was  applied  to  a  steel  bar  both  when  normal  and 
abnormal.  The  bar  was  also  subject  to  rejieated  reversals  of  field. 
But  no  change  seemed  to  occur  in  any  case,  (ft)  It  was  thought 
that    snilileii    lowering   (like   sudden    raising)  of   (emperature    might 
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have  an  effect  on  the  surface  layers,  causing  the  body  to  rise  or  fall 
in  the  electrification  series.  The  lowest  available  temperature  was 
that  of  freshly-prepared  Uquid  air.  This  seemed  to  have  no  in- 
fluence on  silica,  glass,  brass  or  sealing  wax,  whether  these  were 
normal  or  abnormal.  But  this  lowering  of  200  deg.  is  small  com- 
pared with  the  rise.  1.(300  deg.  iii  the  case  of  a  bunsen  flame,  so  the 
negative  result  here  may  merely  indicate  that  the  shock  is  not 
severe  enough.  One  objection  to  cooling  the  solid  is  that  water 
vapour  soon  condenses  from  the  air  on  the  surface,  and  this  freezes 
and  thus  alters  the  conditions  for  rubbing. 

The  author  has  added  the  following  to  the  original  Paper  :  — 
A  glass  rod  was  raised  in  temperature  slowly  to  dull  redness  and 
slowly  cooled  (say  in  two  hours)  to  ordinary  temperature.  It  was 
then  foimd  to  be  abnormal.  The  amieaUng  here  attempted  may  be 
imperfect,  but  if  the  best  possible  annealing  leaves  the  substance 
"  abnormal  "  we  shall  have  to  reverse  the  terms  normal  and  abnormal 
as  used  above,  since  the  amiealed  state  must  siu-ely  be  the  normal 
one  and  the  state  attained  after  rubbing  would  be  abnormal  or 
strained.  With  a  view  to  removing  the  surface  layers,  hydrofluoric 
acid  was  appUed  to  an  abnormal  glass  rod.  After  washing  in  water 
and  wiping,  the  glass  surface  was  sUghtly  abnormal.  From  this  it 
might  seem  that  the  layers  of  glass  under  the  surface  are  alwaj's 
abnormal.  This  we  should  expect  from  the  experiment  imme- 
diately preceding.  But  the  result  appears  nugatory  for  two  reasons  : 
(1)  A  foreign  substance  which  acts  chenucaUy  on  the  surface  upsets 
all  the  conditions.  (2)  The  acid  etches  and  roughens  the  glass 
surface,  and  it  is  well  known  that  "  rough  "  glass  is  in  general 
negative  to  silk. 

As  a  further  test  on  the  after  effect  mentioned  above,  a  glass  rod 
was  made  abnormal,  then  thoroughly  normal — i.e.,  it  was  not 
possible  to  get  any  after  elTeot  in  the  usual  way.  It  was  then  put 
aside  for  .several  days.  It  was  then  found  to  be  normal  still.  Hence 
we  see  that  the  normal  and  abnormal  states  are  both  stable  it  well 
established,  but  that  "there  is  an  micertain  intermediate  .state.  As 
one  result  of  these  experiments  we  obtain  a  rule  for  discharging 
charged  surfaces  :  Place  the  charged  surface  some  distance,  say 
15  cm.,  above  or  at  the  side  of  a  flame,  never  in  the  flame,  and  keep 
it  there  for  a  few  seconds  only  at  a  time.  If  the  body  be  kept  in  the 
flame  for  a  second  or  two,  or  be  kept  over  the  flame  for  a  minute  or 
two,  it  "ill  i.o  discharged,  but  it  will  also  be  abnonnnl. 
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4,588  Kamm.     Rheostats. 

4.595  B.T.-H.  Co.  &  Wedmore.     Protection  of  alternating-current  electric  systems. 
4,600  Hearn.     Electric  heating  element  for  kindling 

4,604  Field,  Fortescue  &  Gosslino.     Receiving  instrument  for  wireless  telegraphy. 
4,615  Perrino  &  Sesti.     Purification  of  tungsten  and  tungsten  compounds. 
4.625  Perreur-Lloyd.     Production  of  zinc  by  electrolysis.    (28,514,  France,)* 

March  25,  1915. 
4,658  Cowper-Coles.     Electrolytes  for  the  electro-deposition  of  zinc. 

4.663  Rose  &  Rose.     Electric  torches  and  other  forms  of  electric  hand  lamps. 

4.664  B.T.-H.  Co.  &  Young.    Magneto-electric  machines. 

4.675  Sterling  Telephone  &  Electric  Co.,  Bell  &  Barclay.     Mine  and  other  .. 

nailing  systems. 
4.681  Perkeue-Llovd.    Electrolytic  production  of  metals.     (28,'5  14,  France.)* 
4,696  Lamkin.    Sparking  plugs  for  internal-combustion  engines. 

March  26.  1915. 
4,706  Cowper-Coles.    (bating  metallic  articles  with  lead. 
4,719  Walker  &  Smith  &  Coventry.     Magnetic  clutches. 
4.722  ROLINSON  &  Wilson.    Arc  lamps. 
4,728  Kerr.    Railway  and  like  signalling. 
4.736  Henderson.    Application  of  radio-active  ores  and  substances  as  fertilisers  : 

plant  life. 
4,738  B.T.-H.  Co.  &  Wedmore.    Protection  of  alternating-current  electric  systems, 

4.747  IcRANic  Electric  Co.    (Cutter-Hammer  Mfg.  Cki.,  U.S.)     Electric  inotor  con- 

trollers.* 

4.748  Radley.    Circuit  controllers.    (30/3/14,  U.S.)* 

March  27,  1915. 
4.761  British    Insulated  &   Helsby  Cables  &   Brotherton.     Electrical    cables, 

specially  applicable  to  cables  having  a  protective  sheathing  of  rubber.* 
4,766  Electric  &  Ordnance  Accessories  (^.  &  Etchells.     Electric  switches, 
4,788  GRAMtvi.     Power  transmission  mechanism. 
4,795  Kapp.    Phase  advancers  for  dynamo-electric  machines. 

March  29,  1915. 
4.808  Crosbee  &  Sons  fit  Spicer.    Sparking  plugs  and  manufacture  of  the  same. 
4.812  Soutter.     Electrically-heated  kettles  and  analogous  vessels. 
4,835  Wood.    Magneto  generator-operated  telephone  bell  signals. 
4.849  GorrscHALK.    Apparatus  for  electrically-detecting  vibrations.* 
4,862  RivERS-MooRE.    Electric  oscillating  systems.     (Addition  to  1.649/10.) 

March  30.  1915. 
4.885  Broughtom.    Means  for  connecting  electrical  conduits  to  their  fittings. 

4.895  DucA,  Naldini,  Massavelli  &  Bellone.    Combined  electric  lighting  and  starting 

apparatus  for  motor  vehicles.* 

4.896  Sharp.     Electric  switches  as  applied  to  stop  motions  on  textile  machinery. 
4,911   B.T.-H.  Co.     (G.E.  Co.,  U.S.)     Electromagnetic  switches. 

4,9i2  Tigerstedt.    Transmission  of  sound  waves.    (30/3/14,  Germany.)* 

March  31,  1915, 
4,949  Field.    Magnetic  compasses. 
4,953  Smith.    Sound-magnifying  appliance  for  telephonic  and  telegraphon  ic  purposes 

(18/4/14.  U.S.)* 
4,955  Clark.     Apparatus  for  obtaining  unidirectional  electric  currents  from  sources  of 

alternating  electric  currents, 
4,967  DoBiE.     Emergency  electric  liphting  syytem. 
4,978  Joel,  SEN.     Pipes  and  electrical  conduit  fittings. 
4,987  Wessel.     Hot-wire  alternating-current  limiters." 
4,999  Mordey.     Electrical  welding. 

5.001  Igranic  Electric  Co.    (Cutler-Hammer  Mfg.  Co.,  U.S.)     Electric  motor  con- 

trollers.* 

5.002  Igranic  Electric  Co.    (Cutler-Hammer  Mfg.  Co..  U,S.)    Regulating  electrical 

circuits.*  -  * 

5,007  Landis  fit  Gyr  Akt.-Ces.    Spring  arrangement,  especially  for  use  in  clccli  ic  cin" 

t,%ct  devices.    (2/4/14,  Oirmany.)*  ( 

5,017  Baronio  fit  Wood.    Automatic  telegraph  transmitters.*  I 

April  1.  1915,  I 

5,055  JoHES,    Electric  resistances.  W 

5,061   Hall,     Electrical  circuit  fittings,  ' 

5,076  Boot  fit  Scourfibld.     Electric  signalling  systems  lor  use  on  railway.. 
5,079  BoiH.    Dynamo-electric  machines.* 

5.088  Shibko.    Metering  in  telephone  systems. 

5.089  Sterling  Telephone  fit  Electric  Co.  fit  Ward-Miller.    Telegraph  key.* 
5.104  Igranic  Electric  Co.    (Cutler-Hammer  Mfg.  Co..  U.S.)     Electric  motor  con' 

trollers.* 
5,106  MoND.     Electric  heaters.    (Soc.  Anon.  Electrocalor,  Switzerland,) 
April  3,  1915. 

5.145  Yates  fit  Miller,    Signalling  apparatus, 

5.146  CoATBS  fit  Coatbs,    Apparatus  for  preventing  the  over-running  of  ticnats  on 

railways,' 

April  6, 1915. 
5,168  Caostt  fie  Pbrcv,    Magneto  ignition  for  Intern.il-combustion  oniii  i 

vehicles  and  the  like  •nKinos, 
0,174  Tioi»!,i»BT,    Mierspheni,    (9/4/14,  Ctrmany,)* 
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NEIGHBOURLY  POWER  STATIONS.        ] 

The  site  selected  for  the  majority  of  electric  power 
stations  is  xistially  in  a  low  part  of  the  town,  adjacent  to  I 
what  was  once  a  crystal  river  and  within  sight  and  sound,  | 
and  smell,  of  the  local  gas  works.  There  are  very  few 
electricity  works,  large  or  small,  in  these  islands  of  ours 
which  might,  even  by  a  powerful  effort  of  imagination,  be 
considered  as  placed  in  idvllic  surroundings.  The  very 
few  exceptions  are  small  hydro-electric  plants  and  countiy 
hoiLse  installations.  As  one  travels  up  and  down  the  country 
by  train  one  occasionally  sees  a  wayside  station  with  flower 
beds  near  the  platform  and  creepers  and  ferns  about  the  walls 
and  buildings.  We  cannot  think  of  a  single  power  house 
in  an  industrial  district  which  has  a  square  yard  of  ground 
ibout  it  which  could  be  laid  out  as  a  landscape  garden.. 
There  are  some  stations  run  by  mimicipalities  and  power 
I  companies  which  occupy  extensive  sites,  upon  which  r,orac- 
'  thing  in  the  nature  of  miniature  garden  cities  could  be  laid 
[out.  Unfortunately,  there  seems  to  be  no  particular  inccn- 
livo  to  the  management  to  pursue  such  a  course.  They  remain 
tisfied  that  the  station  turns  out  so  many  hundreds  oi  tiiou- 
[knds  or  million  units  per  annum,  that  the  duties  oi  the  staff 
pep  them  within  the  confines  of  the  works,  and  that  they 
i  able  to  reside  in  more  or  less  congenial  lodgings  anywhere 
|thin  easy  call  of  the  station.  Tendencies  in  powcr-hoif^v? 
sign  are,  however,  towards  the  pattern  of  station  which 
aploys  considerable  numbers  of  men,  and  a  distinct  pro- 
em is  presented  in  providing  rjuarter."?  for  thcic  opera'.ors. 
iir  American  friends  look  a  little  more  ahead  than  British 
igincers  do  in  these  matters,  even  at  the  expense  of  toch- 
Ical  and  engineering  considerations,  and  practice  in  the 
lates  has  pioceeded  along  the  lines  of  the  large  j)Ower 
"tation   for  some   vears  pa.st.     Clo.s-'h-  idi-ntilii'd   with  ihis 


in-.)v>;'meut  arc  the  commercial,  and  what  arc  described  as  the 
human,  elements,  which  arc  regarded  as  being  of  equal, 
if  not  of  greater,  importance  than  technical  and  engineering 
details.  We  judge  this  to  be  the  case  from  an  interesting 
illustrated  article  which  appears  in  the  '"  Electrical  World  " 
of  April  10th,  which  appeals  both  textually  and  pictorially 
Iqv  "  good  neighbourliness  "'  in  power-house  location. 
Specific  reference  is  made  to  the  work  of  the  Commonwealth 
Edison  Co.  in  the  lay-out  of  its  mammoth  North-West 
Station,  a  plant  of  exceptionally  large  capacity.  We  cpiote 
the  following  passage  from  this  article  : — 

It  is  only  natural  when  a  corporation  of  reputed  wealth  and 
power  apparently  gives  up  its  entire  thought  and  pm'pose  to  ad- 
ministrating a  system  of  commercial  exploitation  to  which  the  people 
r-11  pay  tribute  that  the  public  should  subconsciously  rebel  and  that 
antagonistic  sentiment  should  breed  and  grow.  But  if  the  visible 
character  of  that  corporation  is  distinguished  most  by  human 
qualities,  what  a  difference  it  docs  make  !  If  this  corporation  takes 
its  natural  place  among  the  other  factors  in  the  life  of  the  com- 
munity, and  plays  the  part  of  a  good  neighbour,  liow  soon  the  publ'.c 
rc3ogn'.':c3  and  approves. 

A  publication  issued  by  the  company  has  prompted  this 
outburst,  and,  although  every  allowance  must  be  made  for 
the  peculiar  local  conditions,  there  can  be  no  denying  that 
the  action  of  the  company  suggests  a  peep  into  the  future 
at  what  will  luidoubtedly  be  the  arcadian  power  housa. 
The  illustrations,  which  at  the  moment  we  arc  unable  to 
reproduce,  show  how  Nature  has  been  called  in  to  clothe 
the  site  of  the  power  house  and  make  it  a  thing  of  beauty 
and  a  joy  for  ever.  By  comparison  with  the  works  and 
sites  upon  which  gas  is  generated,  the  electric  power  house 
presents  possibihties  for  "  natural  treatment "  which  can 
under  favourable  circumstances  be  made  to  represent  a 
distinct  commercial  asset  to  the  undertaking.  The  electric 
service  essentially  .stands  for  cleanliness  of  the  atmosphere 
a,"  well  as  of  the  immediate  surroundings  of  the  power  ])lant. 
i  Evidently  American  engineers  do  not  despair  of  applying 
the  horticultural  touch  to  city  stations,  and  the  article  to 
1  which  wc  make  reference  above  concludes  with  the  following 
'  admonition  which  we  earnestly  ]-ecommcnd  to  the  iitt(>ntioii 
of  those  in  charge  of  British  undertakings  :  — 

The  principle  is  everywhere  the  same.  The  opportunity  stands 
awaiting  <!vcry  central  station  that  is  eager  for  a  better  ]niblic 
sentiment.  Let  it  demorLstrato  the  spirit  of  good-ne'.ghboiirlincas 
by  the  na',,ural  bcautification  of  the  station  and  the  right  of  way. 
Unnccevittrily  oldru.sive  polo  lines,  uninviting  expanses  of  bare 
cinder  yard,  .ind  offensive  jnnk  piles  and  dump  heajjs  have  never 
won  a  friend  for  any  company.  Jiut  lawn.s  and  flower  beds  and 
vinos  and  eager  effort  to  protect  your  neighbour's  yiroperty  and 
I.eacc  of  mind,  by  making  all  your  system  just  as  inconspicuous  as 
posiiible-  these  are  things  that  do  make  friends.  Money  invested  here 
jiays  flividcniK  in  .i  sympathetic  public  interest  anrl  appreciation. 
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IMPORTS  AND  EXPORTS  OF  ELECTRICAL 
MANUFACTURES. 

For  the  week  April  12, 1915,  to  April  17,  191'>. 


In  view  ot  the  increased  interest  which  is  being  taken  in  the  subject  of 
the  importation  into  and  the  exportation  of  Electrical  Manufactures 
from  the  United  Kingdom,  we  resume  our  weekly  lists.  (See  also  note 
aHoot  of  Exports.) 

IMPORTS. 

Folkestone. — France :  Eiac.  meter,  12  pkgs. 

,  GniMSBY, — Denmark  :  Carbon  electrodes.  19  pkgs. 

i London. — Switzerland:  Elec.  -machinery,  £54!;  unenumerated.  £113.  U.S.A.: 
Carbon  candles.  £762 :  elec.  machinery.  £582;  elec.  lamps,  £150;  telephone  material, 
£1,690;  wire  and  cable.  £89;  unenumerated,  £393.  Canada:  Elec.  lamps.  £220.  Den- 
mark :  unenumerated.  £185 ;  5.  Australia:  wire  and  cable.  £49.  Holland  ■  Elec.  lamps. 
£2.795—486  pkgs.  Sweden  :  Elec.  machinery,  £614.  France  :  Carbon  candles.  £420  ; 
elec.  lamps,  £27;  unenumerated.  £58.  Italy:  Wire  and  cable,  £7,390  ;  carbon  candles. 
£159:  elec.  machinery,  £119;  unenumerated,  £993. 
LivFRPOOL.— 5pai«.-  Elec.  carbons.  54  pkgs.     U.S.A.:  Unenumerated.  £268. 

EXPORTS. 

-  To  Australasia. — Auckland:  Wire  and  cable.  £165;  unenumerated.  £401.  Mei- 
bourne:  Elec.  machinery,  £3.047  ;  wire  and  cable,  £120  ;  unenumerated.  £638.  Sydney: 
Telegraph  material.  £86;  v/ire  and  cable.  £464  ;  unenumerated.  £864.  Wetlinston  :  VJire 
and  cable,  £404  :  unenumerated,  £1,380.  Adelaide:  Elec.  machinery.  £20  ;  wire  and 
cable,  £1.682;  unenumerated.  £399.  Brisbane:  unenumerated.  £105.  Freemanlle : 
Unenumerated.  £52.  Dunedin :  Elec.  machinery.  £10;  wire  and  cable,  £108:  un- 
enumerated, £712.  Christchwch:  Elec.  machinery,  £776;  unenumerated.  £755.  Perth: 
Unenumerated,  £165.  Lyttleton :  Unenurherated,  £106.  Nelson:  Telegraph  material. 
£33. 

■  Africa. — Durban:  Elec.  wire  and  cable.  £22  ;  machinery.  £145  ;  unenumerated.  £644. 
Port  Elizabeth  :  Wire  and  cable,  £29  :  unenumerated,  £216.  Cape  Town  :  Machinery. 
£698;  telegraph  poles.  9  tons  ;  wire  and  cable,  £75;  unenumerated,  £466.  Napier: 
Unenumerated.  £30.  East  London  :  Elec.  machinery.  £239  :  telegraph  material.  £59  ; 
wire  and  cable,  £47 ;  unenumerated.  £205. 

Freetown:  -Unenumerated,  £99.  Alexandria:  Elec.  machinery.  £210.  Aden:  Un- 
enumerated, ■£22.  Port  Soudan:  Elec.  machinery,  £92.  Mauritius:  Telegraph  ma- 
terial. £30. 

Port  Said. — Seconde  :  Unenumerated.  £102. 

Gibraltar.— Unenumerated.  £47. 
'    iTkVy.—Legliorn:  Unenumerated.  £23. 

Russia.— Pelrogrnd :   Unenumerated.  £72. 

SPMH.-^Huelva :  Unenumerated,  £225.     Valencia:  Elec.  cable,  £635. 

Portugal. — Lisbon :  Unenumerate  d.  £17.         , 

Chwa:— Hong  Kong.   Unenumerated,  £133. 

India,  Ceylon  and  Indo-China.— Bomiay.-  Elec.  machinery,  £31  :  vjire  and  cable, 
£363;  unenumerated,  £405.  Cafcl//to.-  Telegraph  material.  £29  ;  wire  and  cable,  £108: 
unenumerated,  £429.  Madras:  wire  and  cable,  £19;  unenumerated.  £47.  Karachi: 
Unenumerated.  £117.  Shanghai:  Unenumerated,  £1.068.  Port  Swettenhtiin  :  Wire  and 
cable,  £45.     Kilindini :   Unenumerated.  £45.     Sourabaya:    Unenumerated,  £30. 

Canada.— 5/.  John's:  Telegraph  material.  £36;  unenumerated,  £25;  Montreal: 
Unenumerated,  £447.     Vancouver:  Elec.  machinery.  £26. 

HoRiiAw.— Christiana:  Wire  and  cable.  £78  ;  Unenumerated.  £88. 

SviRDEn.—Cothenburgh:  Elec.  machinery.  £312;  unenumerated.  £77.  Sto:kholm : 
Wire  and  cable.  £398 ;  unenumerated.  £82. 

F.'iANCE. — Dieppe:  Unenumerated.  £29.  Treporl :  Elec.  machinery.  £72.  Rouen: 
Unenumerated.  £61 ;  Paris:  Unenumerated.  £21. 

South  America. — Buenos  Avres:  Unenumerated.  £89.  Batavia :  Wire  and  cable. 
£103;  '.unenumerated.  £161.  Valparaiso:  Unenumerated,  £48.  Saimrilla:  Telegraph 
material.  £394.' 

CRESCE.—Pirceus  :  Wire  .ind  cable.  £37. 

HoLLAiiD.- .'lm.'r/e/rf-/ir     V/;;-   .r,l  -Mb'e.  £1 ,228';   unenumerated,  £55. 

U.S.t,.— New  York  .    ''  1,C23. 

FOREIGN  GOODS  DUTY  (paid  and  free). 

'Bombay:  UnenumeuVjj.  l;1.  iyj/iey.-  Unenumerated,  £1.548.  Wellington:  Un- 
enumerated. £472.  Brrsbaiie:  Unenumerated.  £829.  Melbourne:  Unenumi-r,ateJ.  £53. 
New  York :  Unenumerated.  £220.  Hong  Kons :  Unenumerated,  £64. 
,  Note. — The  large  number  of  items  in  these  official  returns  under  the 
misleading  heading  "  unenumerated  "  relate  to  what  is  described  as 
"  electrical  goods  "  and  "  electrical  materials." 


ELECTRIC  POWER   TARIFFS. 

At  the  last  meeting  of  Bodford  Corporation  I  tie  I'-l('Ctii(lt\- 
fommittco  reported  tliat  tlKi  special  agreement  witli  Messrs.  VV.  11. 
-Alton,  Son  &  Co.  for  (he  supply  of  ck'ctric  current  eaiiic.  lo  an  oml  on 
.Ian.  .'JI,  and  tliat  it  had  Ixrii  (xtcMidcd  hv  mutual  consent  lo  Marcli  ."il. 

The  Committee  subinillcd  Iwd  rcpinls  ))v  the  lioiough  elect I'ical  engi- 
neer (Mr.  R.  -W.  h.  Phillii)s),  datid  .Miircli  5  and  H).  u])(.n  the  subject  of 
the  price  in  any  future  agrccuirnt  «il  li  .Messrs.  Allen,  and  they  slated  they 
were  advised  that  any  alteralii>ns  made  in  the  tarilT  for  the  su])|)ly  of 
current  .should  Ije  iixed  for  all  manufacturers  in  the  same  eateuoiy  as 
.\li-s.srH.  Allen,  .and  they  suggested  that  the  charges  to  mamifacluiers 
taking  current  up  lo  and  abovc^  HOO.OOO  units  be  as  set  out  in  the  |)i(i|i(ised 
tariff.  They  reeommeniled  that  the  tariti  for  lighting  and  also  for  )i(\\ver, 
heating  and  cooking  ]mr|ii>scs  should  remain  as  at  present,  but  thai  for 
l)Ower  and  lighting  eninbined.  manufacturers  taking "liOO.OdO  units  and 
above  )ier  annum  be  charged  Id.  jier  unit,  subject  to  a  scale  of  disuiuints 
if  aecdunt  lie  jiaid  within  time  limit  staled  (ai)|)i'o.viinately  one  nioiitli). 
varying  from  a  deduction  of  2  jier  cent,  for  a  load  factor  of  12  ))<'r  cent,  or 
over, -to  a  ileduetioii  of  20  ])er  cent,  for  a  load  factor  of  20  |)er  cent. 

In  his  first  report  Mr.  Phillips  .said  that  the  ])ower  and  heating  business 
had  grown  from  nothing  in  lOOli  to  1.640,(1^4  units  per  annum  in  li)14. 
During  that  pt^riod  the  ca))ital  e.vpenditure  amounted  to  i;:!l,82.'),  btit  the 
ea|)ital  debt  had  decreased  by  £1,435.  Of  that  amount  i;i2,.')(l(l  was 
attributable  lo  power  and  heating  consumers,  and  fl!t,H2.5  to  lighting 
consumers.  During  the  same  ])criod  the  loan  instalments  and  interest 
had  increased  liy  £1,8S2  per  annum,  of  which  £740  was  attributable  to 
power  and  £1,142  to  lighting  consumers,  when  divided  ])io  rata  to  the 
princijlal  H|ient  on  each.  For  that  expenditure  the  amount  of  new  con- 
nections secured  was:  Increase  in  lighting  connections.  l.4r>Sk\v.  ; 
in'erenw-  in  power  connections,  1,77!)  kw.;  total  increase.  ;t.2:{7  kw. 
T'herefore,  the  ligUtiug  connections  had  coat  Ji;l3'26  per  kilowat  I .  au<l  I  he 


power  £7-03  per  kilowatt.  The  increased  revenue  from  those  sources 
was  :  Lighting,  £1,380  ;  power,  £6,044  ;  total,  £7,424  per  annum.  The 
increa.sed  works  cost  of  supplving  the  power  units  amoimted  to  £4,310 
per  annum,  leaving  a  gross  profit  on  the  supply  of  £1,734.  which,  after 
deducting  £740  for  capital  charges,  left  a  net  profit  of  i'i)!14  per  annum 
attributable  to  the  power  and  heating  business.  He  had  carefully 
worked  out  the  additional  cost  of  sujiiilyiiig  Messrs.  Allen's  premises 
when  operating  under  conditions  that  would  secure  their  highest  dis- 
count— viz.,  20  per  cent.  Proportion  (if  fixed  costs  at  works.  £194  pei- 
annum:  works  running  cost  of  su))plying  013,250  units.  £1.276  per 
annum:  total,  £l,47Cr  per  aimum.  Tlic  revenue  for  013.250  imits  at 
0-8d.  was  £2,040  per  annum,  leaving  a  gross  profit  of  £570  to  meet  the 
l)roportion  of  ca])ilal  charges  allocated  to  tlie  service,  which  amounted  to 
£260  per  annum.  In  order  to  demonstrate  why  that  source  of  revenue 
was  so  profitable  he  had  had  ))repared  curves  showing  the  working  of  an 
average  day  at  the  works,  and  that  proved  that  whenever  the  demand 
fell  the  cost  of  production  increa.sed.  The  value  of  having  a  supply  that 
was  maintained  for  many  hours  a  day,  as  .against  a  supply  that  was  only 
maintained  for  a  short  period  during  the  day  (such  as  tlie  lighting  con- 
sumers) was  clearly  shown  by  the  curves.  Not  only  were  these  extra 
units  cheap  to  supply,  but  they  reduced  tlie  cost  of  supply  of  all  other 
units.  In  his  second  report,  Mr.  Phillips  said  that  in  electricity  supply 
the  standing  costs  increased  year  by  year  as  connections  increased — or 
with  the  maximum  demand  expected — and  the  running  costs  varied  with 
the  number  of  units  sold.  The  standing  costs  depended  upon  the 
maximum  productive  capacity  of  the  factory.  In  electricity  supply  the 
article  was  coiLsumed  in  the  same  instant  that  it  was  pro<lueed.  and  it 
was  not  possible  to  level  the  rate  of  jiroduetion  by  making  up  stock 
during  a  slack  time  and  sujiplying  from  stock  during  a  busy  time  :  hence 
the  productive  ca|)acity  must  be  increased  with  the  obligations  under- 
taken. Again,  it  was  compulsory  to  keep  the  generating  station  at  work 
for  24  hours  every  day  throughout  the  year.  Lighting  consumers  made 
a  demand  which  was  praetie.illy  .^iriiiiliniiei  .u,  ;  ( iinsri|uently.  a  certain 
increase  in  plant  was  i.  (juim  ,1  l.n  ,  \,r\  Imiii  r..iiiieile.l.  and  the  plant, 
laliiiur  and  other  estalilislnnrnt  (  luii^e-  iiieuneil  fm  liiihtiiig  were  only 
utilised  for  from  3  per  cent,  to  12.\  per  cent,  of  the  total  time  they  could 
be  utilised,  and  the  undertaking  was  earning  nothing  for  the  balance  of 
the  time;  but  it  must  keep  running.  It  followed  that  nearly  all  the 
amiual  costs  were  standing  charges  ;  in  fact,  on  a  purely  lighting  supply 
those  were  from  85  per  cent,  to  90  per  cent,  of  the  total.  For  the  first  ■ 
10  years  or  so  their  undertaking  catered  for  a  lightins  load  only,  and  it 
was  fomid  that  the  revenue  barely  cov<'red  the  standing  charges  which 
were  being  built  up  rapidly  each  year  to  mi'ct  oliligatioiis.  and  each  year  a 
loss  resulted.  The  specific  cost  of  ])lant  in  those  early  days  was  very 
high  and  a  large  amount  of  the  capital  so  spent  was  now  a  dead  load.  By 
.strenuous  economies,  and  by  rei)lacing  uneconomical  })lant  both  at  th? 
works  and  in  the  sub-stations,  during  the  next  few  years,  it  was  possiblf* 
to  make  the  revenue  meet  all  charges,  witli  a  small  carry  over  ;  and  ho 
.said,  without  hesitation,  that  had  the  conditions  that  obtained  up  to  1908 
been  maintained  it  would  still  have  been  possible  in  Bedford  to  contintie 
to  make  a  small  ))rofit  on  a  ])urcly  lighting  load.  But  it  must  lie  fully 
li-alised  tliat,  as  90  |)er  cent,  of  the  cost  of  supjily  was  fixed,  il  needed  oidy 
a  small  economy  on  the  part  of  lighting  eonsumeis  to  bring  the  revenue 
below  the  eosl  — a  partial  ehauuiug  of  10  e.)i.  lamps  for  12  e.p.  lamps 
would  do  it.  .\fter  190S  the  etVict  cif  (he  metal  filament  lamji  wa,s  felt, 
and  in  1909  (he  liyhling  revenue  again  failed  to  cover  the  slanding  charges 
iiicurreil.  U\  1909  the  liglKing  revenue  was  £S79  lower:  in  1910, 
£1.1  S3  lower:  in  1 911,  £1,371  lower:  and  in  1912.  £079  lower  than  that 
iplitaiued  in  I9(),S.  It  was  not  until  1913  (hat  (he  lighting  revenue 
iiaehed.  .ind  only  slightlv  exceeded,  that  obtained  in  19()8.  He  did  not 
Ihink  that  llu'cireel  of  the  melal  lilameni  lamp  was  fully  realised.  If 
llie  190S  conditions  had  mainlained  for  the  suceM'ding  six  years,  and  not 
aiiolher  consumer  connected,  (he  lighling  reveimc  would  have  been 
12.790  (or  an  average  of  ,£406  (ler  aimnm)  more  than  it  actually  was; 
ami,  if  the  rate  of  inerea.se  for  the  four  precctling  years  had  been  main- 
tained, the  lighting  revenue  would  have  been  over  £11,196  more  (or  an 
average  of  £1,860  ]ier  annum).  .Standing  charges,  when  once  incurred  to 
meet  ciutain  obligations,  could  not  be  materiallj'  reduced,  and,  a.s  tho.se 
had  been  increased  to  meet  the  1908  conditions,  it  was  obvious  that  the 
bad  years"  trading  that  followed  was  entirely  <lue  to  the  failure  of  the 
lighting  revenue.  The  worst  power  consumer  Ix'gan  where  the  ix'st 
lighting  consumer  left  off — i.e..  his  load  factor  was  anything  lietween 
13  ]ier  cent,  and  100  per  cent.,  usually  varying  l)elween  13  and  35  per 
cent.  Consequently,  any  increased  slanding  charges  incurred  in  meet- 
ing the  demand  of  a  ]iowcr  consumer  were  prodiielivi'  for  three  times  as 
many  hours  piT  annum  as  those  incurred  in  meeting  (he  lighting  con- 
sumer's demands,  aijil  (he  whole  economy  of  the  plant  improved  by 
longer  running  hour.s.  The  result  of  (he  eighi  years'  working  if  there  hail 
been  no  jiowcr  consumers,  would  have  iralised  a  deficit  of  £4.621.  instead 
of  a  surplus  of  £8.5.5.  The  nii.sapprehensioii  that  had  arisen  vi/...  that 
the  bad  year.s'  trading  was  due  (o  the  loss  on  power  supply,  was  entirely 
due  (o  tlie  fact  that  (he  early  growth  of  the  power  business  happened  (o 
coincide  with  (he  in(roduc(iiin  of  the  metal  filament  lamp.  If  the  power 
business  had  been  larger  the  los,ses  would  have  been  covered,  and.  iiro- 
viding  the  jiower  business  .still  further  deviloped.  he  wa.s  confident  (hat 
if  any  further  improvemenl  was  cITecfed  in  t  he  make  of  lamps,  any  eonse- 
(pieiit  falling  off  in  revenue  from  lighting  would  not  have  lieen  nearly  .so 
serious  an  effect  on  (lie  aeeouids.  The  (erms  whieh  he  had  recom- 
mended the  Council  to  offer  .Messi-.s.  Allen  left  a  net  iirofit  lieyond  which 
he  understood  a  municipality  ought  not  to  go.  From  his  negotiations 
he  had  formed  the  opinion  (hat  .\les,sr.s.  Allen  were  in  a  position  to  refuse 
any  higher  terms.  If  that  custom  were  lost  to  the  undertaking  (he  stand- 
ing charges  inctirred  became  a  deadh>ss,  and  I  lie  effect  on  theeeimomy  of 
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production  would  be  such  tliat  any  pi-ofit  on  the  coming  years'  working 
would  be  problematic. 

The  chairman  of  the  f'omniittec  (Aid.  Kilpin)  said  the  n-jjort  had  been 
very  carefully  considered  by  the  committee  on  several  occasions,  and  as 
)!,(.' electrical  ent'ineer  had  iiuiie  into  tlu-  matter  very  fully,  he  eon- 
(,.|,tpcl  llimsflf  «ith  fiiiiil:lll\    nioviuo  it-<  ;lilo|ptirm. 

hus 


li.iii^lii  1  li.'  I  .  iiiiiiiii.  r  s  [n-oposal  was  a  very  bad 

.|»'-itioii.      Tin-  i.rMiniiieudatiuu  would  leave  no  profit  to  the 

III  must  eventually,  if  pusiied  fur  any  considerable  time,  lead 

to  serious  trouble.     It  was  e.s.seutially  an  undertaking 

s  not  its  essential 

upply  it  for  the 


vas  such  a  small  one 
i:4,00t>  was  charged 
riy  2d.  per  iniit  more 


tliemiilerlakiin; 

1(1  [jriivide  liiilil  I 'I  the  town.  The  supply  of  pow 
busiiies,-.  liul  if  il  paid  them  t(i  su|)ply  if  fhc-y  run 
hciicfif  lit  I  III'  raiepayers.  Huf  the  ]irier  |in.|iusr. 
that  he  iiiulil  Ml-  mifhing  except  luss  en  if.  ()\ 
fcr  public  liglitiug,  and  that  was  based  upon  ne; 

than  any  other  town  of  the  same  size.  If  they  took  even  one-third  off 
that  i:4.(KKl  that  would  do  away  with  the  whole  of  the  profit  shown  in 
the  balance-sheet.  Then  sometliing  like  £700  or  £800  was  ]nit  down  for 
power  at  the  sewage  works.  They  (laid  Id.  net  ]xt  unit  for  it,  and  if 
their  departments  ])aid  Id.  net  for  it  why  should  not  other  people?  The 
question  was  not  whether  if  was  .Messrs.  Allen  or  anyone  else  (and  he  was 
serry  their  name  had  ever  been  mentiimed).  but  of  making  the  concern  a 
laying  one.  In  Bedford  they  were  generating  2,421,000  units,  and  at 
hester  the  total  was  2,372.000  ;  but  in  Bedford  they  were  charged  for 
ightiug  .3d.,  and  in  Chester  .3Jd.  In  Bedford  Id.  was  charged  for  power, 
d  in  Chester  lid.  and  Id.  was  charged.  He  moved  as  an  amendment 
;hat  the  price  for  power  to  all  persons  should  be  Id.  per  unit  subject  to  a 
lash  discount  of  5  per  cent,  if  (laid  within  a  month.  He  ])roposed  fvirther 
hat  the  ordinary  unit  charged  be  .5Jil.  for  lighting. 
Aid.  KiiPiN  put  in  figm'es  which  showed  that  |)rofit  on  tlie  street 
hting  was  only  0-363d.  per  unit. 

-Mr.  De.^con  seconded  the  amendment,  and  said  the  proposal  was  to 
lose  a  halfpenny  on  every  unit  of  power,  and  to  make  it  up  on  thi;  general 
ighting,  so  that  the  public  had  to  pay  an  extraordinary  price  for  public 
■ghting. 

Mr.  iSoWTER  su]iported  the  Committee's  recommendation,  and  con- 
Hatulated  the  engineer  upon  his  interesting  report.  He  claimed  that 
he  profit  on  power  supply  for  the  year  was  £994.  In  Messrs.  Allen's  last 
year  they  consumed  613,250  units,  which  at  0-8d.  per  unit  came  to 
£2,040.  The  expenses  were  :  Generation,  £1,27<) ;  works  cost  (i)i'n 
rata),  £194  :  repayment  of  capital,  £260  ;  total.  £1.730,  leaving  a  pmtit 
of  £310,  or  IS  ))er  cent.  This  would  be  considerably  imjiroved  under 
the  ]jroposed  schedule  of  charges,  as  the  load  factor  was  for  the  whole 
time  they  were  taking  the  ])ower.  whereas  at  present  they  took  it  for  a 
few  hours  per  day  only.  There  would  be  a  further  gain  in  the  retluction 
in  the  cost  of  jiroducing  other  miits  of  0-24d.  per  unit.  Thev  geneiated 
2.000.000  units  per  year,  and  that  at  0-24d.  brought  them  to  i^OOO.  plus 
that  £310,  or  122  per  cent.  He  had  been  at  considerable  trouble  to 
ascertain  from  various  other  corporations  at.  what  rate  per  unit  they 
would  supply  energy  if  they  had  a  consumer  like  Messrs.  Allen,  based  on  a 
2(1  |ier  cent,  load-factor.  He  submitted  the  letters,  and  in  every  case 
they  said  they  would  su])ply  the  energy  on  the  suggested  terms  if  they  had 
till-  applicatiim.  All  authorities  made  special  terms  for  large  con- 
sumei-s.  It  might  be  argued  that  Messrs,  Allen  should  pay  e.\tra  for 
li'jhl  as  something  separate  from  the  power,  but  they  could  manufacture 
their  light  and  power  with  tlwir  own  I'usiines.  The  more  the  Council  hail 
of  such  large  power  constuiiri  -  tin  ■  In  aper  it  would  be  to  the  undertak- 
ing'. H(^  thought  the  stnri  li^lmn-  was  also  a  matter  which  needed 
cli-aring  uj).  The  charge  wa.-.  'MM.  in  mund  figures,  of  which  the  greater 
parf  was  made  up  of  capital  charges,  interest  and  taxes.  Why  was  it 
iienssary  for  Bedford  to  have  such  a  large  capital  on  the  street  lighting  ? 
I'lie  fact  remained  that  in  the  early  years  of  the  undertaking  they  ran 
ihiplieate  high  and  low-tension  cables  for  the  whole  town,  with  trans- 
fdiiriirs.  because  the  former  engineer  thought  it  would  be  better  to  have 
Miritrcil  of  the  street  lighting  at  the  electricity  works,  and  the  result  was 
haf  sufficient  cojiper  lay  in  the  streets  of  Bedforil  to  till  the  (ierman 
■m|ii'ror  with  envy.  The  I'ngineer  had  stated  in  committee  s(;veral  times 
lis  (ipinion  that  they  were  charginir  Ion  miieh  for  sireet  lighting,  but  the 
natt<'r  had  Ix'en  gone  into,  and  in  lln'  n  \i-i-l  i  i  imaiis  for  next  year  the 
Olnmittee  did  not  make  the  slighli^l  pmlii  mi  i  In  :  icef.  lighting  or  the 
pwage  pumping.  Next  year  the  loun  would  In m  tit  by  the  reduced 
harge  to  other  (committees,  and  he  hoped  that  before  long,  owing  io  the 
Tiproved  plant  and  less  cost  of  generation,  the  lighting  consumers  would 
enelit. 

Mr.  .r.  T".  Wat.kkr  said  that  if  the  Council  did  not  acec])t  the  re))ort  of 
heir  engineer  they  W(juld  probably  lo.se  their  best  customer,  and  have 
make  up  the  delii-iency  out  of  the  rates. 

Mr.  At'.sTix  said  he  had  seven  or  eight  years'  expcrieneo  of  cicolrie 
'  "ng  at  Luton,  and  the  engineer  there  had  explained  to  him  why  the 
Ppsertt  recommendations  should  be  carried  into  effect. 
Mr.  HocKf.lKFK  said  tlu!  mover  and  seconder  of  the  amendment  had 
A  called  in  ((uestifm  one  single  paragra|ih  of  their  engineer's  report,  and 
!  therefore  did  not  feel  any  confidence  in  the  position  which  they  had 
ten  U)).  He  had  no  hesitation  in  supporting  the  recommendation. 
Aid.  KiLPiN  said  the  cost  of  coal  was  0-346d.  per  unit,  compared  with 
Sttd.  last  year,  due  to  the  improved  conditions  of  generation.  During 
« 10  years  their  engineer  had  been  with  them  he  had  prepared  .some  im- 
tifrnt  reports  and  suggested  great  alterations  which  promi.sed  certain 
onomies,  and  every  one  of  those  re|)orts  and  every  estimate  of  saving 
biB  effected  by  putting  down  plant,  had  been  more  than  fullilled.  That 
<locc\irred  four  or  five  times  ;  he  had  remodelled  the  undertaking  and 
«ae  a  iK-tlerment  of  £C,000  a  year.  In  the  current  year,  when  there 
»nld  be  £1,900  profit  after  paying  redemption,  it  would  be  a  poor  com- 


pliment to  the  engineer,  after  giving  his  best  services  for,  10  years, 
which  his  reports  had  always  been  borne  out,  not  to  place  confide 
liis  recommendations. 

The  M.vYOR  said  everybody  appreciated  the  ability  of  the  engine 
the  Town  Clerk.  He  had  known  the  Town  Clerk  give  advice  ai 
Council  not  takr  it.  but  that  did  not  imply  a  vote  of  censure. 

The  aiiJi  iiiliM.iil  was  then  put  and  los't  by  10  votes  to  8.  .V  f 
amendmcm  to  flu-  itVect  that  an  expert  be  called  in  to  report  fully  • 
electricity  umlertaking  w'as  also  defeated  by  10  to  8,  and  the  oi 
])roposition  was  then  carried. 
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The  annual  report  for  the  year  ended  December  31,  1914,  presented  at 
the  annual  general  meeting  on  Monday,  states  that  the  total  income 
was  £3,379.  14s.  2d.  (compared  with  £1,362.  18s.  9d.  in  1913),  or 
£3.470.  3s.  lOd.  including  £90.  9s.  8d.  for  sale  of  tickets  at  annual  dinner 
and  contribution  towards  same.  Out  of  this.  £2,806.  13s.  has  been 
invested  in  stocks,  making  the  total  of  the  invested  funds  £7.727.  Is. 
The  receipts  included  £1,3,53.  lis.  by  subscriptions,  £1,78.5.  19s.  Id.  by 
donations  and  £225.  Cs.  7d.  In'  dividends, on  investments.'.  The  aniount 
jiaiil  out  fill'  temporary  relief  was  £252.  13s.  (compared  with  £153.1  Is.)  : 
eiii]ilii\  iiiciii  was  found  for  many  applicants.  Secretary's  salary  and 
eoniniissioii  and  office  expenses  amounted  to  £179.  2s.,  and  tlie  aiuiual 
dinner  cost  £100.  6s.  2d, 

Mr.  E.  Gakcke,  who  presided,  in  proposing  the  adoption  of  the;  report 
and  accounts,  reviewed  briefly  the  figures  in  the  report  and  said  :  The 
income  is  the  largest  received  in  any  year,  mainly  due  to  the  magnificent 
efforts  made  by  Mr.  Hirst  and  his  friends.  The  present  methods  of 
raising  funds  consist  in  obtaining  subscribers,  donors,  members  and 
bequests.  The  subscriptions  and  donations  are  collected  mainly  by 
means  of  the  annual  festival  and  to  some  extent  by  means  of  eoUecfing 
books  entrusted  to  employe's  of  largo  firms.  The  roll  of  membershi)i 
increases  very  slowly,  there  being  only  about  170  members  at  present, 
an  increase  of  60  over  1913.  No  estimates  can  be  made  of  [he  ainomit 
likely  to  be  received  in  future  from  bequests.  So  far  only  one  bequest 
of  £100  has  been  received. 

Viewed  from  the  standpoint  of  the  objects  of  the  Institution,  it  is 
diffieidt  not  to  agree  with  the  criticisms  which  have  come  from  various 
directions  to  the  effect  that  the  ivsidts  achieved  by  flic  In.stjtution  fall 
V(>ry  far  .short  of  v/hat  is  desirabli-  and  should  br  possible  ;  biit  it  is  only 
during  the  last  three  years,  since  .Mr.  Hawes  aree|)ted  tin-  secretaryship, 
that  there  has  been  any  .systematic  and  sustained  effort  to  increase  the 
funds  of  the  Institution.  It  is  quite  impossible  for  this  Institution  to 
relieve  even  a  small  ])art  of  the  distress  which  exists.  Our  efforts,  there- 
fore, are  not  confined  to  making  gifts  of  money,  and  the  work  done  by  the 
Institution  cannot  be  expressed  in  figmvs  only.  The  objective  of  the 
C'ommittee  is  always  to  so  assist  those  in  need  that  they  may  be  able  to 
obtain  new  appointments  or  more  permanent  relief  in  other  ways.  The 
proportion  of  our  expenses  to  our  income  is  improving.  1'he  dividends 
and  interest  received  last  year  amounted  to  £240  and  the  grants  to  £232. 
If,  therefore,  we  take  as  a  basis  for  our  future  estimate  the  figures  for  the 
past  two  or  three  years.  I  should  have  to  live  another  three  score  years 
liefore  I  could  enjoy  f  ho  prospeet.  of  being  accommodated  in  the  ^n.stitu- 
t  ion's  almsh(mses,  anil  il  v.inilil  (aki-  it  lia~t  tw  o  generations  before  any 
childintheeleclriealiii(lust,A  i  oulil  In  nlli  iv.l  t  In  shelter  of  an  orphauiXgi'-. 
The  Committee  are  aKva\s  roiisiileiini;  new  sUL'mstious  for  raising  funds. 
The  two  most  obvious  suggestions  are  that  electrical  firms  should  be 
asked  to  become  regular  annual  subscribers,  and  that  everyone  who  is 
engaged  ut  the  industry  should  become  a  member  of  the  Benevolent 
Institution.  Then^  are  5,000  or  6,000  electrical  firms  in  this  country, 
and  if  each  firm  subscribed  £5.  .5s.  per  annum,  or  even  only  £1.  Is,  jier 
annum,  we,  should  have  a  substantial  income  ;  better  still,  if  everyiuie 
engaged  in  the  industry  became  a  member  of  the  Institution,  and  paid 
10s.  per  annum,  or  even  only  .5s.  per  annum,  we  should  soon  be  in  a 
jjosition  to  give  relief  to  everyone  in  distress  and  to  promise  a  moderate 
pension  to  everyone  in  need  of  it.  The  suggestion  has  been  put  forward 
v.'hcther  the  best  course  would  not  be  to  restrict  the  benefits  to  such 
persons  as  have  been  members  of  the  Institution  continuously  for,  say, 
at  least  live  years,  the  rule  to  this  effect  to  come  into  force,  say,  six  years 
after  the  date  of  its  adoption.  That  would  give  us  a  decided  leverage  in 
our  propaganda  to  secure  members.  Another  suggestion  is  that  elec- 
trical men  should  agie(^  to  make  a  collection  after  every  staff'  dinner  or 
public  banquet.  One  other  suggestion,  for  which  I  think  I  am  respon- 
sible, is  that  the  directors  of  tho  electrical  companies  should  ask  their 
sharehoklers'  ])ermission  to  make  a  deduction  of,  say,  Id.  in  the  £  from 
every  dividend  paid  as  a  contribution  to  the  Benevolent  Institution; 
but  f  recognise  that  it  would  not  be  right  to  ask  this  unless  the  men 
engaged  in  the  industry  themselves  show  sufficient  interest  in  the  Benevo- 
lent Institution  to  become  members.  That  our  charitable  instincts  aro 
capable  of  being  roused  is  shown  by  the  splendid  responses  made  at  recent 
festival  dinners  to  the  appeals  made  by  .Mr.  Sutton  and  Mr.  Hirst. 

Mr.  Ju.STi'.s  l''cK  (Chairman  of  the  ('(immittee)  seconded  the  resolution, 
and  said  it  had  recently  been  impossible  for  many  to  set  aside  the  usual 
amount  for  a  rainy  day.  because  salaries  had  been  reduced.  Then  they 
had  the  great  ri.se  in  all  living  costs.  The  large  number  of  grants  they 
had  ni*de  (28,  against  14  in  tho  jirevious  year)  wa.s  really  the  measure 
of  their  utility.  About  Ihreefomths  of  the  recipients  of  those  grants 
had  lieen  assisted  by  means  of  the  urants  to  what  looked  like  permanent 
employment — certainly  employment  for  a  series  of  yeors— and  tho  other 
one-fourth  were,  unforliiiiately,  people  who  could  not  get  on,  mostly 
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through  ill-health.  The  report  showed  taht  they  had  had  donations  of 
£100  each  from  Mr.  Hirst,  Sir  David  Salomons,  >Ir.  Garcke,  the  General 
Electric  Co.  and  the  Osram  Lamp  AVorks. 

The  report  and  account.«;  were  then  adopted.  The  retiring  members 
of  the  Committee  of  Management,  Mr.  E.  J.  Clark.  Mr.  Guv  Bumev,  Mr. 
H.  Bevis.  Mr.  H.  H.  Berry.  Lieut.-Col.  H.  M.  Leaf.  LordVaux  of  Har- 
rowden,  Mr.  F.  J.  Walker.  Mr.  R.  J.  Wallis-Jones  and  Mr.  S.  B.  Wliite 
were  reelected.  (Mr.  Clark  had  asked  that  he  should  not  he  re-elceted, 
but  it  was  decided  to  endeavour  to  persuade  liim  to  continue.) 

Mr  H  BE^^.~  pointed  out  that  the  Benevolent  Fund  of  the  Institution 
r;f  Eleftrieal  Engineer.';  v. as  now  smaller  than  theirs, 

.Mr.  .IrsTi  s  ICi'K  .'^iil  it  v,a.s  proposed  to  hold  an  annual  festival  this 
year  a.s  usual,  but  it  had  Iwen  diflicult  to  sec  the  gentleman  selected  to 
preside.  i 

Votes  of  thanks  to  Mr.  Garcke,  to  the  honorary  auditors  (Messrs.  Price. 
\Vat«rhouse  &  Co.).  and  to  the  honorary  solicitors  (Messrs.  Sugdcn  & 
Jfe.xtall)  concluded  the  proceedings. 


LEGAL  INTELLIGENCE. 


Wcrksip  &  Rttf.rj  Er^wery  Co.  v.  Wcrksop  PaUc3  Co. 

Last  week  Mr.  Justice  Eve  heard  a  motion  by  plaintiffs  for  an  injunc- 
tion to  restrain  defendants  from  creating  a  nuisance  by  noise  and  vibra- 
tion from  their  electric  plant. 

Mr.  .Jessel.  K.C.,  said  his  clients  were  owners  of  licenced  premises 
adjoining  the  picture  theatre  of  defendants,  who  had  agreed  to  the  in- 
junction being  made,  and  he  asked  the  judge  to  treat  the  motion  as  the 
trial  of  the  action. 

His  Lordship  a.ssented,  and  granted  plaintiffs  a  jierpetual  injunction 
against  defendants. 


Pr.zj  Court  0253. 

On  Tuesday  Sir  Samuel  Evans  contidiuod  the  hearing  of  the  casj  in 
which  the  ('rown  asked  for  condemnation  of  five  cases  of  electric  fans 
seized  on  boartl  the  P.  &  0.  s.s.  "  Poona  "  in  Ijondon  on  Oct.  17.  The 
goods  were  claimed  by  Isaria  (Ltd.),  a  company  incorporated  in  England. 

Mr.  A.  \V.  Elkix,  on  behalf  of  the  claimants,  produced  certain  docu- 
ments, including  a  duplicate  of  the  agreement  between  claimants  and 
Messrs.  Lascelles,  Parrington  &  Brasche,  of  Mellxjurne.  appointing  the 
latter  their  agents  in  Australia.  The  original  was  in  Melbourne.  He 
submitteil  that  jjroved  that  Messrs.  Lascelles.  Parrington  &  Brasche  were 
claimants"  agents.  He  produced  a  bundle  of  re|)orts  from  Mr.  C.  Brandt, 
claimants"  traveller  in  .\ustralia.  and  a  nimiber  of  commission  notes 
)x?tween  claimants  and  their  agents. 

The  Phesident  said  it  rather  looked  from  these  documents  as  if  the 
goods  belonged  to  the  claimant  company,  and  that  Messrs.  Lascelles, 
Parrington  &  Br,aschc  were  only  the  agents  for  sale,  and  Mr.  Jirandt  was 
the  traveller.     He  would  like  to  see  the  share  register  of  the  company. 

Mr.  .1.  B.  AsiMN  Ai.i.  (for  the  Crown)  said  he  had  a  list  of  the  shareholders 
dated  .luly  IS.  1914.  There  seemed  to  be  seven  shareholders,  all  German. 
He  gathered  ihal  his  Lordship  was  satisfied  that  these  goods  were  the 
jiroperty  of  the  Isaria  Co. 

Mr.  Frank  Morton',  manager  of  (he  company,  slated  that  the  docu- 
ment appointing  him  manager  was  signed  by  Mr.  L.  Schoenmann,  the 
engineer  and  secretary,  and  by  Mr.  Carl  Seiber,  the  commercial  manager, 
on  Aug.  3.  They  left  the  country  on  the  night  of  Aug.  3.  to  the  best  of  his 
knowledge.  He  thought  they  went  to  (Germany,  via  (^)penha2en.  He 
had  had  no  communication  with  any  of  the  directors  since  he  was  ap- 
pointed ;   he  accounted  to  no  one  but  the  Board  of  Trade  supervisor. 

.Mr.  Ei.KiN  submitted  that  Mr.  Morton  was  properly  ap)«>inted,  and 
1  hat  having  regard  to  the  fact  that  the  claimants  were  a  duly  incorporated 
company  in  this  country  they  v/ere  entitled  to  the  relea.se  of  those  goods, 
on  llie  authority  of  the  decision  of  the  Court  of  A))peal  in  the  ease  of  the 
Continental  Tyre  &  Rubber  Co.  >:  Tilling. 

The  President  said  he  v/as  willing  to  pay  all  deference  to  a  decision  of 
the  Court  of  .4pp<al.  but  it  did  not  bind  him  in  that  Court.  He  might. 
after  careful  consideration,  come  to  the  conclusion  that  he  might  agree 
with  Lord  .lustice  Buckley's  dissenting  judgment. 

rhimately.  his  Uirilship  reserved  judgment. 


PARLIAMENTARY  INTELLIGENCE. 


Tramway  Bills. 

Ijvst  v.Tok  the  Rotherham  Corporation  ami  Slieflidd  Corporation 
Tramways  BIIIh  came  before  a  selecl  committee  of  the  House  of  Lords. 
The  former  sought  powers  to  acquire  eonipul.sory  running  of  a  tram- 
way through  Tinsley,  which  connects  lhi>  Rotherham  and  Sheffield 
tramway  systems,  and  to  prevent  the  Shelheld  Corporation  from  running 
motor  omnibuses  in  coni|H'tition  with  the  connecting  tramway.  The 
Sliiftield  Hill  sought  the  compulsory  ])ureha»e  of  the  connecting  tram- 
way which  is  to  be  owned  and  worked  by  Rotherham  luilil  1!I2(1. 

.Mr.  \  KsKV  Ksox,  K.C.  (for  Rotherham  Corporation)  ex')res«ed 
Hurprise  that  Shelheld  Corporation,  by  a  stiibliorn  resistance  to  the 
wishes  of  Rotherman  in  the  matter  of  halfpeimy  fares  and  by  running 
olnnilillKi'.!    ,1,    ..r.l.T    1,.    ,|,  ,„,.,, \h,.     l;..lli,r|iMTr     IcrMmii      ...i..im. 


should  have  adopted  a  revengeful  policy  towards  its  smaller  and  poorer  m 
neighbour.  Sheffield  have  behaved  in  an  extraordinary  manner,  and  I 
now  proposed  to  annex  a  most  valuable  asset  without  compensation.  ' 

Aid.  D.  L.  Winter,  chairman  of  Rotherham  Tramway  Committee, 
gave  evidence,  and  said  if  an  equitable  arrangement  could  be  come  to. 
he  thought  it  would  be  a  very  satisfactory  outcome  of  the  present  pro- 
ceedings for  Sheffield  to  purchase  the  tramway,  but  he  was  opposed  to 
their  scheme  on  any  other  terms.  No  reasonable  proposal  had  hitherto 
been  submitted. 

After  hearing  evidence,  the  Committee  decided  ti  strike  out  the  clause  • 
by  whicli  Rotlierham  Corpoialion  sought  to  prevent  Sheffield  Corporation 
running  motor  omnibuses  at  halfpeimy  fares  along  (he  Tinsley  rou(?.  .and 
to  allow  the  running  jjowers  over  the  tramways  to  continue,  subject  to 
the  Board  of  Trade  deciding  the  question  of  the  running  of  motor  "buses. 
They  also  approved  an  agreement  come  to  between  Sheffield  C-orporation 
and  the  County  Council,  whereby  the  former  engaged  to  pay  the  latt4| 
Jd.  per  omnibus-mile  for  road  maintenance  in  respect  of  the  motor 
business  service  on  the  Swallows  Nest  and  Aston-road  routes. 

On  Monday  it  was  announced  that  the  parties  had  agreed  upon  the 


Mr.  Lloyd  (for  Sheffield)  said  the  Bill  would  not  take  effect  until  the 
Royal  Assent  was  given,  but,  as  far  as  Sheffield  was  concerned,  they  were 
quite  willing  to  start  at  once.  The  removal  of  the  proposed  purcha.* 
clause  meant  certain  delay  and  afljustment  of  clauses,  and  those  would 
go  before  the  Lord  Chairman  of  Committees,  who  would  make  the 
necessary  amendments.  The  clause  for  the  protection  of  Rotherham 
Corporation  provided  for  the  adaptation  and  maintenance  of  the  tram- 
ways, the  Sheffield  Corporation  would  pay  compensation  for  any  obstruc- 
tion and  maintain  the  junction  tramways,  any  difference  arising  under 
the  section  to  be  settled  by  arbitration.  A  new  clause  also  provided  for 
payment  to  the  County  Council  by  Sheffield  Corporation  of  an  annual 
sum  equal  to  |d.  per  car-mile  run  by  their  motor  omnibuses  on  the  main 
roads  towards  the  cost  of  maintenance,  and  should  not  be  liable  for  any 
claim  in  respect  of  extraordinary  traffic  by  reason  of  ths  use  of  such  main 
roads  by  the  Corporation  omnibuses. 

The  I?ills  were  passed  by  the  Committee  and  sent  on  for  third  reading. 


Metropolitan  District  Railway  Bill.— This  bill  has  been  read 
a  third  time  and  passed  in  the  House  of  Commons.  The  time  for  the 
completion  of  the  Wimbledon  and  Sutton  electric  railway,  is  extended 
to  July.  1918.  m  respect  of  the  purchase  of  land,  and  to  July,  1921,  in 
respect  of  construction.  The  Bill  confers  capital  and  other  powers  on 
the  Jletropohtan  District  Railway  t^o.,  and  additional  powers  are  also 
conferred  on  the  London  and  South  Western  Railway  Co.  in  relation  to 
their  Wimbledon  and  Fulham  line. 


BUSINESS  NOTICES. 

It  is  an:iounco.l  Iha.  Misirs.  Vickcrs  (Lid.)  have  acquired  the 
Ipswich  worlds  of  the  Consolidated  D:c?el  Engine  Manufacturers 
(Ltd.)  (in  liquidation). 

The  telo,5i"aphie  add-o.-.-.  of  the  WostniinViPr  Toal  &  Electric  Co.  lias 
been  changed  from  '"  .Aphasitio  Caninn  London  "  to  "  Wo-.toleleo 
Cannon  London." 

The  partnership  between  AL'rpd  X..  .^nhiir  X..  and  J.  Harold 
Price  (trading  as  Price,  Powell  &  Co.),  stoneware  nnuiufacturers, 
39-46.  St.  Thomas-street,  Bristol,  has  been  dissolved  so  Tar  as  con- 
cerns Alfred  N.  Price.  Messrs.  Arthur  \.  and  J.  Harold  Price  con- 
tinue under  the  ;.:'.:ne  style  and  at  the  s.nmo  address. 

Osram  Half-watt  Lamps. — The  General  Electric  Co.  announoe  th,".t 
Osrani  ha|--wr.;t  lamiisa-e  now  known  as  Osra^i  Atmos  type  lamp:. 

Government  Contracts.  -Xotice  is  given  in  v.n  adverticemenl  that 
firms  engaged  in  (he  manufacture  oi'  !-.rmament  iind  munitions  of  war 
and  rcquir.ng  additional  machinery  arc  requested  to  cominun'cate 
with  Mr.  George  M.  Booth.  Room  3(>7.  War  Office,  ^\"hitelK^ll.  S.W., 
giving  particulars  of  the  machinery,  the  purl>o^c■  for  which  i(  is  re- 
quired and  thftdate  when  it  can  l:e  ins(:;l!ed. 

BANKRUPTCIES,  LIQUIDATIONS,  &C. 

Tlic  (•x:niiin:i!i.iii  nl  <;.  .1.  'r.  .1.  I';:rlir,.  rjr  ■•.rleal  rng  iieer.  (ook 
place  at  the  Hrislul  CoiiiUy  Ccuir;  hijl  weeU. 

r)eb(or  stated  tha(  he  had  liled  an  amended  s(atpment  of  affaifS 
showing  gross  liabilities  t4.!l7:!.  3s.  4d..  deficiency  ta.tiir..  14s.  9d..  a-s-iett 
£1.  He  commenced  business  in  1888  with  his  brother  as  Pariitt.  WebhW 
&  Co.  They  jmid  £320  for  the  business,  and  subsequently  he  and  hie 
partner  put  into  (he  business  further  eapi(al  (o  (he  amoun(  of  abOU( 
i;2.(>(MI.  In  1912  his  ))ar(ner  went  (o  Sou(h  Africa,  and  (he  business  Wft- 
made  over  (o  (he  Cols(on  lOlectrical  Work.s.  In  eonsideralion  he  reeeivoil 
tl.CioO  in  £1  ordinary  shares.  He  en(eied  in(o  a  cou(rac(  (o  suppb 
electrical  fittings,  plont  and  buildings  to  the  Bristol  lntcrna(ionnl  Kxl" 
bi(ion  for  the  pagean(.  lie  made  a  loss  of  £24.  19s.  Id.  on  (he  eontriir 
and  he  oweil  £94i  18s.  7il.  for  goods  in  res)>eet  of  it.  He  did  not  snpiil"  j 
goods  to  the  exhibition  but  his  loss  was  for  work  done  as  consultiii; 
engineer.  The  main  eaus<-  for  his  failuie  was  the  failure  of  the  i 
eonipnnv.  of  wliicli  lie  wn><  a  diieclor  withniit   fi-es  or  salary. 
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charge  of  the  electrical  installataon,  and  exhibitors  Imil  to  take  current 
from  him.  He  held  £750  first  debentures,  £710  second  debentures  and 
£271  ordinary  shares,  A  judgment  for  £551  was  obtained  against  lum 
in  respect  of  guarantees.  Since  the  war  began  his  trade  had  been  cut  off, 
and  he  estimated  that  he  had  kist  orilers  to  thi'  amfiunt  of  £2,500.  Exam- 
ination was  adjourned  until  :\fay  14. 

\  ('vidend  i.s  to  be  paid  to  croditor.s  of  t'eeil  ^\Tay,  mechanical 
and  ( ^ectrical  onaineej,  formerly  trading  at  24,  Sinie.s-stree;,  Brad- 
ford. rla:m.s  arc  to  ho  >cnt  to  Mr.  W.  Dirrranco,  12,  Dnke-strect, 
Bradford,  by  May  1 . 

An  ajipKcation  for  the  discharge  of  Jas.  W^ni.  &  Tom  W.  Talter- 
sall.  electrical  cnginecr.s,  Kimborley-rd.,  WiUcsden-Iane,  ]>ondon, 
X.U'.,  will  be  he.ird  on  May  11,  at  bankrupicy-buildiiigs,  London. 

\\:c. 

t'laim.s  .a,^ainst  tho  Spanish  National  Submarine  Telegi-aph  Co. 
(Ltd.)  are  to'lie  sent  by  May  31  to  Mr.  .Jas.  Jeliery,  lOfi,  C!annon-st., 
London,  E.C. 

C'laim.s  agarn-st  f'nnsol'.dated  Bie.sol  Engin(^  Maiuifacturcr.^  (Lll.) 
are  to'  be  sent  (tv  Mav  4.  to  S'r  W.  B.  Peal,  II,  Iroiunontjer-lanc, 
I.ondnii,  K.r. 

w 


the  first  step  to  re-oi'ganisation  a  change  be  made  in  the  superintendence 
of  the  department. 

The  motion  was  seconded,  but  was  defeated,  41  voting  for  and  43 
against  it. 

After  a  long  debate  the  matter  was  again  referred  to  the  Committee. 

Dublin. — On  Monday  the  Corporation  decided  to  frtrm  a  Special 
Committee  to  inquire  into  and  report  upon  the  following  siilijcc'is  : 

The  whole  t(uestion  of  the  adniini.stration  of  the  eleour. n  \  niHl.itak- 
ing;    the  prices  charged  for  light  and  power:    the  nunilin   m|  niL'iiM'ers 


and  workmen  iiiiiilnyrd  and 
paid  out  of  ri'viiiiic  ;    tin-  p 
coal;     charges    f"r  iiili  ir^t  ; 
Town  Clerk"  i^  li.  an   a^  Sec 
Treasurer.  Aecun 
Allan  and  Mr.  I..  . 
and  are  to  pniKu 
Committee  will  h 
advisable,  and   lia 

Dundee. — It  h 


ELECTRICITY  SUPPLY. 


if  revenue  ;   the  salii  n  ^  ami  wa-jcs 

lopted  with  regaiil  Im  |aiirliasing 

r^t  aii<l    n|>ayiiient  of  moneys   lion  .ihccI.      The 

.  Scerctarv  of  the  Special  Committee;    the  Cilv 

he  Electrical  Engineer  (Mr.  M.  Ruddle).  Mr.  F.  .1. 

tie  are  to  be  present  at  all  meetings  if  required. 
Ills  and  produce  all  books  as  requcs-ted.  The 
\'  I  ]  to  consult  any  independent  expert,  if  deemed 
t  liority  to  pay  for  any  such  .services. 

n  reported  to  the  Electricity  Committee  that 


EXTENSIONS. 

Barrow-in-Furness.- The  L.t;.  Board  liave  saiu't'oncd  a  loan  of 
tl2..")(Hi  for  extensions  of  the  electric  supply  undertaking. 

Bolton. — An  enquiry  has  been  hokl  into  the  application  of  the 
Corporation  to  borrow  £45.032  for  extensions  of  the  electricity 
>upply  undertaking. 

Clacton. — A  Local  Ciovernnient  Board  inquiry  was  held  last  week 
into  the  Connoir.s  applieaiion  for  sanction  to  borrow  £1,300  for  a  new 
storage  battery  at  the  electricity  work.s. 

Dover.— .4n  inquiry  wa.s  held  last  week  into  the  Council's  applica- 
tion for  sanction  to  borrow  £(i,000  for  a  1,000  kui. turbo-generator,  &c. 

The  Town'  Clkkk  stated  that  the  debt  on  the  electricity  undertaking 
was  £141, 74S,  and  he  asked  for  a  loan  for  20  years.  The  price  was  l)ased 
on  the  lowest  tender  from  seven  firms.  The  present  jilant  consisted  of 
two  400  kw.,  two  100  kw.  and  one  75  kw.'  generators.  They  antici|)atetl  a 
load  of  600  kw,,next  winter  if  the  war  continued,  and  (iSO  kw,  after  the 
resumpti<m  of  peace.  Two  .sets  (of  100  kw,  and  75  kw,)  which  were  to 
lie  taken  out  were  valued  at  £1,000, 

Tlic  IsseKcToi;  said  £1,000  would  hiivc  to  come  off  tho  loan. 

Newcastle-under-Lyne.  --'Xs  the  L.  0.  Board  liav(5  refused  to 
sanction  a  loa  i  of  £1,2.50  for  the  exten.sion  of  electric  s\ipply  mains 
in  three  stre3ts.  the  Town  Clerk  has  informed  Callcnder's  Cable  & 
( 'onstrnction  Co.,  that  tlic  Council  weri'  compelled  to  cancel  their 
lender  of  £1,240  4h.  2d. 

At  last  week's  Coimcil  meeting  Aid.  Myott,  chairman  of  the  Elec- 
tricity f'ommittce,  asked  the  Council  to  refer  back  the  Committee's 
instruction.  The  tender  was  accepted  subject  to  the  sanction  of  the 
L.  C  Board,  hut  it  would  bo  a  great  mistake  to  cancel  the  tender.  When 
they  asked  for  tenders  for  the  work  the  jirice  of  copper  had  fallini 
considerably,  and  they  got  tenders  on  the  low  price.  Since  then  cfippcr 
h.ad  advancctl  £20  ,i  ton.  Tile  Callcnder  Co,  were  prejjared  to  ,a<lliere 
to  the  prices  ((noted  in  their  tender,  and  to  carry  out  the  work  when 
the  wai'  was  ovei*. 

West  Hartlepool.— The  L.C.  Board  recently  intimated  that  no 
«  further  action  must  be  taken  in  respect  of  sanctions  to  loans  which 
had  not  then  been  acted  upon  without  further  sanction. 

The  Corporati<m  have  now  appli<^d  for  sanction  to  cover  the  neceswary 
i\pendlture  for  exten.sions  of  mains  and  services  for  the  use  of  customers, 
anil  for  t  he  purchase  of  a  water-softening  ajiparatus. 

Wigan.  -Application  ha.s  been  made  to  the  L.(!.  Board  for  sanc- 
tion to  a  loan  of  £6,000  for  the  supply  and  creel  ion  «(  two  new 
IxiilcTs  at  the  clectrieily  works. 

GENERAL. 

Barking.  On  the  recoi,,roir!d..liori  of  the  Kleelricily  m<\  Tram- 
Ways  (  oniniittee,  the  Couneil  have  decided  to  increase  the  charge  for 
electric  current  for  light  and  power  a.s  from  the  Kitli  juox.  by  10  per 
I  cent.,  <xcept  thos<-  power  u.sprs  consuming  uj)war(h  of  8,000  imits 
per  month,  who  will  have  to  ))ay  5  per  cent,  extra.  A  minimum 
'  harge  of  .3s.  per  quarter  will  be  mjide  to  all  electric  light  consumerH. 
I  Belfast. —  Last  week  a  special  meeting  of  tlit^  Council  in  committee 

was  held  to  consider  the  following  reference  from  the  Conned  :  — 

That  all  the  minutoii  of  the  Tramways  and  Electricity  Committee 
relative  to,  the  re-organisation  of  the  electrical  tlepartmcnt  he  deleted, 
an<l  that  the  subject  be  referred  to  the  Council  in  committee  to  Ik-  ficalt 
with. 

Aid,  TvRREI.r.,  chairman  of  the  Tramways  and  Electricity  Committee, 
BildroHscd  the  Council  at  some  length,  an^f  conehided  by  moving  that  im 


the-  department  is  nuining  the  ri,sk  of  being  seriously  hampered  on 
account  of  the  number  of  enlistments. 

There  have  been  72  enlistments  from  the  staff  and  many  more  were  on 
the  point  of  joining  the  Army.  The  Convener  said  Lochee  sub-station 
had  already  been  shut  and  if  more  men  went  nn-av  there  would  need  to  be 
further  cm-tailment.  It  was  pointed  out  thai,  m  hIiIiimhi  Iu  the  incon- 
venience wliieh  might  be  caused  locally,  tin  drpai  tiin ni  iiUL;ht  be  unable 
to  .su|)ply  the  current  to  the  foundries  and  jute  cstal>U«hnicufcs  now  en- 
gaged (m  pressing  CTOvernmcnt  work,  and  it  was  agreed  to  ask  the  Govern- 
ment for  an  exemption  for  the  staff  still  at  work. 

Edinburgh. — The  Electric  Lighting  Committee  have  settled  their 
coal  contracts  for  the  current  year. 

For  the  MDonald-road  station  25,500  tons,  and  for  iDewar-place  15,000 
tons  have  been  ordered,  and  I  lie  price  shows  an  increase  of  about  4s.  fid. 
per  ton,  coniparefl  with  101  t.  This  represents  an  increase  in  the  coal  bill 
for  next  year  of  £10.0ltO. 

Fowey. — The  Council  have  authorised  Mr.  Wcnman  to  proceed 
with  bis  seaborne  for  the  erection  of  electric  lighting  plant. 

Mr.  Wenmaii  proposes  to  cnipio}'  overhead  wires  on  street  poles  for 
distribution  purposes. 

Grimsby. — (hi  Monday  the  Pubii:'  Lighting  Committee  coit.sidcred 
a  report  by  ilie  riirirleal  •  luiiu-cr  and  manager  (.Mr.  W.  A.  Vignoles) 
on  "■  Busine^^  pulii  \  ihiri'r,;  I  111-  period  of  the  war,"" 

In  his  repr.i  t  Mr.  \  i;_Mi..lr.  simm-strd  1  hat  the  load  should  be  kept  to  tile 
lowest  limit,  th.at  no  capital  ix]ienditure  should  be  incurred  except 
w-hat  could  be  met  out  of  profits,  that  there  .should  be  no  further  ex- 
tension of  mains,  anil  that  no  additional  motors  be  purchased  foi-  hire,  &c. 
The  (^tfect  of  the  war  had  not  yet  been  seriously  felt,  and  for  the  year 
ending  .Vlarch  3!  there  would  be  no  reductiiin  in  the  revenue.  If.  how- 
(-VCI-,  no  public  light  Ing  was  allowed  for  twelve  months  there  wfiukl  be  a 
decrease  of  about  tl.doo  for  next  j-car.  The  extension  of  the  time  switch 
method  was  renimMiriidi-d  for  power  consumers,  and  various  measures 
wM-e  suggested  for  rninoniical  working. 

The  nqxirt  w-as  ap))roved  by  the  Committee. 

The  Ch.virmax  announced  that  several  men"  wanted  to  enlist,  but  they 
were  men  whom  they  could  not.  spare.  The  committee  would,  however, 
procure  badges  showing  that  these  men  were  not  shirkers. 

Itchen. — The  Urban  Conned  have  assented  to  the  application!  of 
Southampton  Corporation  for  a  provisional  order  for  the  district. 

Kingstown.  Mr.  .1.  I*.  Tierney  has  been  aiipninted  consulting 
electrii-al  i-nginci-r  to  tin-  Council,  with  instructions  to  jHcpare  a 
scheme  of  electric  supply  for  the  district,  and  supervise  the  carrying 
out  of  the  work. 

London  Electricity  Supply.— .Marylebone  Borough  Co.nn-il  hxve 
ai)pointed  the  .Mayor,  the  ihairniMn  of  the  f^lcctricity  Supply  Com- 
mittee and  the  gener-.d  manager  (.Mr.  A.  H.  Seabrook)  to  attend  the 
conference  which  the  London  County  Council  propose  to  convene  for 
the  purpose  of  discussing  the  most  advantageou.s  terms  dealing  with 
the  whole  question  of  electricity  supply  in  London. 

Lslington  Bo;ougli  Couneil  have  appointed  the  eluiirnrtn  of  tho 
Ligh'ing,  Finance  and  P.irliamentary  Connn'ttces  to  attend  tho 
confe.t-nee. 

London  Electricity  Supply  Return.- The  annual  rc^ttn-n  i-elating  to 
elei-trii-ity  supply  in  and  .ooiuid  Loiulon,  show  ing  the  varion.s  elec- 
trierty  undertakers  and  areas  of  supply,  together  with  an  analysis  of 
accounts  for  year  ended  March  31,  1913  (or  Dec.  31,  1912,  for  com- 
panies), ha,s  been  recently  published  by  tho  London  C'ounly  Couneil. 

The  return  contains  statistics  relating  to  the  capacity  and  output  of  the 
generating  ))lant,  the  number  of  units  sold  for  lighting  and  power,  the 
average  price  obtained ,  t  he  load  facloi-,  tariff  system,  &e.  There  is  a  detailed 
analysis  of  the  capital  and  revenue  accounts  of  the  fxjndon  undertakings, 
tog(-tlier  with  a  less  elaborate  analysis  of  those  of  tho  extra-London 
mulertakings.  Included  in  the  return  are  three  diagrams  relating  to  the 
Ixmdon  undertakings,  showing  tho  growth  in  the  immlx-r  of  units  sold, 
the  gradual  improvement  in  tho  average  load  factor  and  the  decrea.se  in 
the  average  price-  obtained  for  private  supply.  There  arc  also  two  good 
mapn^one  Of  the  ndministrative  County  of  Ijondon  luid  another  of  the 
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■whole  of  the  area  dealt  with.  The  Return  is  published  at  Is.  net  by 
Messrs.  P.  S.  King  &  Son,  2/4,  Great  Smith-street,  S.W. 

Morecambe. — On  ilonday  Aid.  Snowden,  in  submitting  the  annual 
estimates  to  the  Council,  said  that  considerable  progress  had  been 
made  in  the  electric  light  department,  and  the  Council  would  be  able 
to  redeem  their  promise  to  the  L.C4.  Board  to  reduce  the  dciiet  hv 
£2,000  each  year. 

Presentation.-Mr.  J.  C.  Williams,  chief  a.ssislnnl  and  deputy 
clcctrii  al  iiiL'iiieer  at  Kothcrhani,  who  Wiis  recently  appointed  chief 
electrical  engineer  at  Erith,  has  been  presented  with  a  gold  •v\ateh  by 
the  staff,  and  with  a  set  of  silver  entree  dishes  bjf  the  Executive  Com- 
mittee of  the  Rotherham  Municipal  Officers'  Guild. 

Southport. — The  Couiie'l  have  adopted  a  recommendation  of  the 
i:i'  rii  H  ity  Committee  to  make  arrangements  for  having  the  gas  and 
cl.rtii.  al  meters  read  by  the  same  person. 

Sussex.— The  Board  of  Trade  have  decided  to  defer  for  12  months 
the  question  of  the  revocation  of  the  Mid-Su.sscx  Electric  Liwhtinc 
( )rder. 

Truro. — The  Council  liave  been  informed  by  the  L.G.  Board  that 
till'  ])re.?enfc  is  an  inopportune  time  for  raising  a  loan  for  elcctrieity 
supply  works,  and  the  Board  of  Trade  notify  that  they  have  no  power 
to  extend  the  time  of  the  order,  but  it  would  remain  in  force  notwith- 
standing any  default  in  res])ect  of  com))ulsory  works  until  it  was 
revoked  by  them. 

Tynemouth. — The  Electricity  Committee  propa^es  to  charge  con- 
sumers whoiJe  accounts  are  on  a  net  basis  5  per  cent,  extra  for  cm-rent 
supplied,  and  to  return  such  additional  5  per  cent,  as  discount,  pro- 
vided the  account  is  paid  within  the  ordinary  period  allowed  for 
discount. 

Wimbledon.— The  Electric  Light  Committee  has  refused  the 
request  of  a  consumer  tliat,  during  the  war,  the  number  of  units  per 
annum  by  which  he  falls  short  of  the  minimum  consumption  under 
his  agreement  shall  he  added  to  such  minimum  during  the  year 
following  the  war. 

Woodford. — The  County  of  London  Electric  Supply  Co.  have  de- 
cided not  to  proceed  with  tho.r  application  for  a  provisional  electric 
lighting  order  for  Woodford,  Wanstead,  Buckhurst  Hill  and  Chigwell. 

LIGHTING,  POWER  &  HEATING  NOTES. 

Aylesbury.  At  ilic  last  mci'ting  of  the  Urban  Council  a  letter  was 
read  from  the  L.G.  Board,  stating  that  tliey  were  not  at  present 
jirepared  to  sanction  a  loan  of  £400  for  additions  and  alterations  to 
the  public  lamps. 

It  lias,  therefore,  been  decided  to  suspend  the  provision  of  the  new 
lamps  and  tlie  work  of  altering  the  positions  of  certain  existing  lamps, 
which  was  recently  decided  upon,  is  to  be  carried  out  under  the  instruc- 
lion.s  of  the  electrical  engineer  (Mr.  W.  A.  TurnbiUl)  and  charged  to  the 
district  fund,  and  Messrs.  .Tolmson  &  riiilli])s  have  been  instructed  to 
carry  out  tlie  connections. 

Belfast.— Th(>  report  of  the  Engineer  to  Belfast  Harliour  Com- 
mi.ssioners  for  J  914,  stated  that  the  contract  for  a  120-ton  electric 
derrick  crane,  at  Alexandra  Wharf  is  approaching  completion. 

The  cost  of  the  crane  and  foundations  will  be  about  £2r,0(J().  Four 
.")-ton  electric  gantry  cranes,  to  cost  about  £10,000,  are  in  course  of 
erection  on  the  County  Down  side  of  the  har))Our. 

Cork.— The  Corporation  have  decided  lo  allocate  £50  for  installing 
an  electric  motor  to  work  the  organ  in  the  city  ball. 

Glasgow.— The  Corporation  have  now  finally  appioved  of  the 
arrangement  recentlv  made  between  the  local  electrical  contractors 
and  the  Electricity  Committee  in  regard  to  the  hiring  of  electric 
(cooking  and  heating  apparatu.s,  &e.  Full  particulars  of  the  arrange- 
ment were  given  in  our  issue  of  the  26th  ult. 

Islington  (London).-  The  Lighting  Committee  has  agreed  to  a 
reduction  <if  UdH  in  tlie  charge  for  street  lighting  during  the  last 
(piarter. 

St.  Pancras  (London).— Owing  to  the  greatly  increased  cost  of 
carbons  and  of  arc  lamp  globes  .since  the  commencement  of  the  war. 
the  Electricity  Committee  has  been  con.sidering  the  question  of 
substituting  half-watt  lamp^  for  are  lamps. 

An  e.xix-rimental  circuit  of  14  half- watt  lamps  has  been  in  o|iera1ion 
for  the  past  10month.s,and  the  chief  electrical  engineer  (.Mr.  S.  W.  Bavins) 
reports  that  they  have  proved  excee<lingly  successful,  the  lamps  hi'n  in^ 
burned  for  nearly  :},.'>00  hours  without  a  breakage.  Calculating  on  2.(100 
hours'  burning  for  untried  lamjjs,  and  th(^  increased  cost  of  carbons,  Ac. 
Mr.  Baynes  estimates  that  if  172  half-watt  lamps  were  substituted  for 
open-tyi)e  arcs  a  saving  of  about  £i:}2  ])er  annum  in  maintenance  charges 
could  be  i-ffected.  Therefore,  a  sclieme  submitted  by  him  for  carrying 
1  h  IK  out  liiiK  been  approved  by  t  he  Committee.     The  edst  is  put  at  £rm. 

Works  Driving.— The  Burry  Tinplato  oxteasion  work.s  at  Llanelly, 
"hull  have  for  some  time  been  ut  a  standstill  owing  to  difficulties 
n  regard  to  sliipmentH,  have  been  restarted. 

I'.ecendy  two  large  new  steel  furnaces  were  started  al  the  steelworks  of 


the  same  firm  and  the  difficulty  with  regard  to  labour  has  been  overcome 
by  the  men  working  12-hour  shifts  instead  of  eight  hours.  Electric 
power  plant  has  been  installed,  and  the  latest  labour-saving  devices  have 
been  introduced. 

TRACTION  NOTES. 

Barnes. — The  L.G.  Board  hr.ve  intimated  to  the  Council  that  in 
view  of  the  action  taken  by  I  be  Treasury  to  restrict  capital  issued  to 
local  authorities  within  the  narrowest  limits,  they  would  not  be  able 
to  sanction  the  loan  for  the  purehasc  of  electrically-propelled  dust 
vans  at  present. 

Burnley.— Corpl.  A.  E.  Irving,  a  conductor  on  the  Corporation 
tramways,  has  been  a\\ardcd  the  Distinguished  Conduct  Medal  f.i:' 
gallantry  in  the  Xcuve  Chapellc  engagement. 

Glasgow. — It  is  announced  that  the  employment  of  women  :'.s 
tramcar  conductors  has  proved  a  complete  success.  Ten  women, 
eight  of  whom  had  no  previous  experience  of  tramway  work,  arc  now 
employed,  and  the  m.inager  (Mr.  J.  Dalrymple)  has  reported  that  thev 
discharge  theic  duties  in  a  businesslike  and  satisfactory  manner,  a-id 
it  has  been  decide:!  to  engage  ai  many  additional  women  as  will  li  • 
necessary  to  fill  the  vacancies  created  by  men  flocking  to  the  Colour  ;. 
Nearly  403  women  will  be  required.  The  Corporation  offer  a  w.ig  > 
of  27s.  weekly  with  a  service  tmiform. 

Hull. — Owing  to  the  shortage  of  men,  the  Tramways  Conimittee 
liave  been  obliged  to  reduce  and  rearrange  the  tramway  scrvicc3. 

Newcastle-an-Tyne. — The  tramway  employes  have  taken  a  balLit 
on  the  question  of  r.  strike  to  secure  3s.  bonus  all  round,  with  the 
result  that  ;j4l  voted  for  a  strike  and  49  against.  The  Corporation 
offered  2s.  Cd.  end  l.s.  Cd.,  according  to  gi'ade,  but  this  was  rejected. 

The  chief  industrial  Commissioner  (Sir  Geo.  R.  Askwith  has,  however, 
consented  to  act  as  arbitrator  in  the  dispute. 

The  Tramways  Committee  has  been  asked  to  release  from  200  to  ,3011 
men  for  work  on  munitions  of  war.  The  men's  union  do  not  object  if 
the  men  are  guaranteed  reinstatement  at  the  end  of  the  war  and  if  their 
work  in  the  factories  counts  as  tramway  service.  The  introduction  of 
women  to  fill  their  places  will  not  be  objected  to.  provid?d  tli?  wom-n 
join  the  union  and  are  not  underpaid. 

Northampton. — The  Corporation  have  agreed  to  liberate  140 
employees,  including  40  men  of  the  tramways  department,  for 
Government  work.  A  10-minute  tramway  service  will  lie  sub- 
stituted for  a  Fcvcn  minute  one. 


EMPIRE  NOTES. 


Australasia.— The  amua!  report  of  Launceston  (Tasmania)  city 
treasurer  (Mr.  C.  .Jamc<)  sta'es  that  for  the  11  months  ended  .Tune 
."0,  1914  (the  ending  of  the  financial  year  having  been  changed  from 
July  31  to  June  30). 

The  income  of  the  electricity  department  was  £21. 942,  worlcingexiienses 
£8,009  ;  total  carried  to  net  revenue  acciiimt  £14.2.^9.  Interest  requiretl 
£7,369  and  sinking  fund  £1,.'522.  Of  the  balance.  £2,500  has  been  trans- 
ferred to  general  account  and  £2,8(18  to  reserve.  Income  from  all  sources 
was  equal  to  2-46(kl.  per  unit  sold;  working  cxpeases  was  0-917d.  ; 
interest  absorbed  0-834d.,  and  sinking  fund  0-173d.  :  total  l-924il., 
leaving  net  profit  0-342d.  Gross  capital  expenditure  is  £190,1.5.'>  and  net 
£159,178.  The  revenue  of  the  traiiiwavs  was  £17,885,  working  expenses 
£10,24(j,  gross  profit  £7,039.  Interest  iccpiired  £2,889  and  sinking  fund 
£647.  After  providing  2d.  per  car-mile  (t2.610)  towards  cost  of  main- 
tenance, £1,.')57  wiis  carried  to  reserve,  liudiiie  from  all.sources  averaged 
13,704d.  per  car-mile,  working  expenses  (it2(id.,  ))ower  I-424d.,  interest 
(2-214d.)  and  sinking  fund  (0-49(id.);  total  12-.391d.  ;   surplus  l-313d. 

Mr.  J.  Wilson,  manager  of  (lie  Melliournc  liranch  of  the  British  (Jcncral 
Electric  Co.,  has  written  to  the  .\iistralian  "Mining  Standard"  taking 
exception  to  a  remark  of  Aid.  Cabena.  with  respect  to  the  .Melbourne  City 
Council's  purchase  of  metal  filament  lamiis,  to  the  effect  that  "  hitherto 
all  the  lamps  have  come  from  (icnuany,  but  an  En};lisli  company  can 
•supply  Ihem,"  adding  that  "that  (inn  holds  a  lot  of  American  eajiilal 
and  a  little  German  money."  Mr.  Wilscm  .states  that  the  15ritish  (Jciienil 
Kleelrie  Co.  has  the  laryest  metal  lilament  lamp  factory  in  Kngland.  at 
Hammersmith,  and  continuou.sly  employs.  1,500  British  workpeople  in 
making  the  metal  lilament  lamps,  every  portion  of  which  is  made  at  their 
Hammersmith  works.  i)!(12  ])er  cent,  of  the  caiiital  is  held  in  (ireal 
Britain  and  its  dcpendeiuies.  0-66  per  cent,  in  allied  and  neutral  countries 
and  0-22  per  cent,  in  enemy  countries. 

At  a  recent  luei-tiii!;  Svdney  Council  resolved,  before  accepting  certain 
tenders  of  Siemens  Bros.  &  Co.  for  un(ler^;nmnd  cables,  to  refer  the  matter 
to  the  Agent -General,  for  him  to  communicate  with  and  ascertain  if, 
since  the  outbreak  of  war.  the  Kiitish  War  Ollice  has  placed  orders  for 
war  material  with  the  company.  Sub.^oquently  the  Council  decided  to 
accept  the  comjiany's  order. 

Wollongong  (N.S.W.)  Council  have  adopted  the  specification  for  an 
elcctrieity  supply  scheme  which  was  pivpared  l)y  Mr.  .1.  B.  Rumford.  and 
it  has  been  decided  to  invite  tenders  for  the  supply  of  current,  and  aUo 
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for  distributing  mains,  &c.  Two  collieries,  a  local  electric  light  company 
and  the  Government  power-house  at  Port  Kcmbla  are  likely  to  tender  for 
the  supply  of  current. 

The  first  section  of  the  Kcw  (Victoria)  electric  tramway  (from  the  local 
post  office  to  ihe.  Victoria-street  bridge)  v/as  opened  recently. 

South  Africa. — '"  South  Africa  "  contain.s  an  abstract  of  a  report  by 
the  Electrical,  Tramways  and  Telephone  Committee  of  Durban 
Coanc.I  on  the  question  of  the  appointment  of  a  Commission  of  In- 
quiry to  rev  ew  the  whole  situation  of  tht  generation  and  distribution 
of  electricity  in  South  Africa,  and  to  report  on  the  steps  necessary  to 
co-ordinate  and  standardise  the  1  r.e;  on  wliich  development  could  be- 
carred  out. 

The  report  (which  has  been  adopted  by  tlic  Council)  states  that  the 
question  of  the  extension  of  the  electricity  mains  in  the  suburbs  has 
onaaged  the  attention  of  the  Council's  teclniieal  adviser  and  the  com- 
mittee for  some  time,  and  the  committee  propose  to  ap])roach  the  Union 
(Jovernmcnt  with  suggestions  on  the  matter.  The  Council  has  received 
applications  from  outside  the  borough  for  the  supply  of  electricity, 
which,  if  accepted,  would  necessitate  the  erection  of  lines  from  10  to  12 
miles  beyond  the  municipal  boundaries.  The  committee  understand 
that  the  Railway  Administration  are  contemplating  the  substitution  of 
electricity  fr>r  steam  for  working  certain  sections  of  their  railways. 

The  ilunicipality  of  East  London  (Cape  Province)  propose  to  borrow 
j;4."),7U!t  f<ir  public  works,  including  £20,034  for  extensions  of  the  elec- 
tricity station  and  distributing  system. 

The  Municipal  I  'cMiinil  ofWoreester  (Cape  Province),  propose  to  borrow 
i;i.->,OlXI  for  a  liydni-rlrctric  scheme. 

FOREIGN   NOTES. 

Argentina.- -Frrliminary  ufhcuil  .itatistics  .siiuw  lliat  iniporls'tn 
Argentina  in  1914  included  electrical  goods  to  the  value  of  £1,405,000 
(compared  with  £2.022,000  in  1913),  vehicles,  including  locomotives, 
railway  and  tramway  rolling  stock.  &c.,  £4,591.000  (£7^444,000),  and 
manufactures  of  iron  and  steel  £7,031,000  (£10,007.000). 

Santa  Ye  Municiiiality  recently  decided  to  invite  tenders  for  the  supply 
of  elcctriciil  materials  for  the  ])ublie  Ughting  service  at  an  estimated  cost 
of  S(j,OIMl  ID  ]i  (about  £.520). 

The  power  station  of  the  Compania  Alemana  Transatlantica  dc  Elec- 
trieidad.  in  the  South  IJock,  Avill  shortly  commence  to  use  petroleum  fuel 
instead  of  coal. 

Brazil. — A  eon.sular  report  from  Pernambueo  for  tiie  year  1913 
states  that  the  Pernambueo  Tramways  &  Power  Co.  runs  electric  ears 
in  the  more  central  parts  of  the  town  and  its  system  is  to  be  extended 
to  the  suburbs. 

Th  e  lighting  of  the  city  is  carried  out  by  the  same  company  and  is  stated 
to  be  exceedingly  satisfactory. 

Thirteen  warehou.?es  are  being  constructed  on  the  quays  at  Kccipe  with 
a  total  siu-face  space  of  26,400  sq.  metres  ;  also  a  coal  yard,  with  a  siu-face 
of  23,000  sq.  metres  and  an  electric  power  station  covering  500  sq.  metres. 
Each  warehouse  will  be  provided  with  semi-portable  electric  cranes,  with 
a  lifting  capacity  of  li  to  5  tons.  The  electric  generating  plant  will  be 
driven  by  five  Diesel  engines. 

Cuba. — It  is  announced  thi^t  the  following  persons  liave  been 
granted  permission  to  insta  I  electric  power  and  lighting  plant  in 
Cuba  :  Senor  F.  A.  y  Bentancourt,  at  Jobabo  (district  of  Victoria  dc 
las  Tunas)  ;  Senor  D.  \'azquez,  in  Floiida  (Province  of  Cainaguey)  ; 
and  Senor  Rodriguez,  in  Florida. 

Sweden. — Amongst  the  articles  of  which  expoi'tation  from  Sweden 
is  prohibited  as  from  April  8  are  the  following  : — 

Wire  of  copper  and  of  alloys  of  copper  with  zinc,  tin  or  other  n. m- 
prccious  metal — twisted  into  cords  or  cables,  not  insulated  ;  and  wire  of 
copper  and  of  alloys  of  eopjier  wit h  zinc,  tin  or  other  non-precious  metal : 
also  electric  cables  or  lines  furnished  with  sheath  of  lead  or  other  metal, 
with  or  without  armouring,  or  insulated  with  rubber,  gutta-percha,  tex 
tile  materials,  papcr,_  asbestos  or  varnish,  or  in  any  other  way. 

Uruguay.  -The  "'  Review  of  the  River  Plato  "  says  the  electricity 
will  k-  ;il  I'ando,  a  suburb  of  Montevidej,  ai-e  ncaring  com])ielion  and 
riniUiv  works  will  shortly  be  erected  at  Cauelones. 

Serior  Easgoity,  the  new  President  of  the  Board  of  the  Uruguayan 
■National  Electrical  Department,  recently  made  a  public  declaration  of 
police-.  He  said  the  power  house  wouldgive  a  good  service,  and  any  jaotils 
would  be  devoted  to  improving  the  service  and  reducing  the  tariff.  It  was 
intended  to  carry  the  light  and  energy  to  the  principal  towns.  La  I'az 
would  I'ujoy  the  benefits  of  electrics  light  in  a  few  days,  and  Las  Piedras 
a  few  weeks  Liter.  At  l*;iii(lo  ,ind  Taeuaivmbo  powei'  houses  were  being 
erected  and  would  l>e  ready  in  four  or  five  months.  It  was  proposed  to  ac- 
ipiirc  (on  account  of  the  State)  the  privale-cjwned  power  housiw.  That  at 
Paj'sandi'i  was  nearly  purchased  and  negotiations  had  been  opened  for 
those  at  Rivera  and  San  Jose.  In  the  capital  the  charge  per  unit  for 
power  for  small  industries  would  be  reduced  from  5K  to  4i  cents.  The 
present  charges  to  larger  industries  vary  from  5i  to  2  cents.  It  was  pro- 
posed to  sujjply  current  to  perions  earning  lov/  wages  and  living  in  work- 
men's dwellings  and  lodging  houses  at  8  to  10  cents  per  unit,  compared 
with  the  present  charge  of  12  cents.  Part  of  the  profits  would  be  invested 
in  constructing  the  national  telephone,  which  v/ould  be  subterranean  in 
the  capital  and  aerial  in  tlu^  interior.  The  cost  would  be  S2,.500.000.  The 
power  house  machinery  woujrl  at  once  be  increased  by  nn  S.flOO  kw.  tnrho- 


alternator.  A  suggestion  to  adapt  some  of  the  boilers  to  burn  crude 
petroleum  was  being  considered. 

Passengers  carried  on  the  Montevideo  electric  tramways  in  1914  were 
81,188,721  (compared  with  85,80(),425  in  1913). 

During  1914  five  portable  electric  cranes  were  purchased  for  the  port 
of  Monte  Video.  It  is  intended  to  erect  24  electric  transporters  in  the 
deposit  warehouses. 

Venezuela. — The  Ministerio  de  Fomento  has  granted  permission  to 
Senor  .1.  C.  Espana  to  constuct  a  telephone  line  (about  9  miles  in 
length)  in  the  district  of  San  Casimiro  (State  of  Aragua). 

Permission  has  also  been  granted  to  Dr.  .T.  A.  TagUaferro.  of  Caracas, 
to  construct  a  telephone  line  connecting  Timotes  with  the  settlements  of 
San  Jose  de  Palmii'a  and  Piiiango  (State  of  Merida)  and  with  Monte 
Carmelo  (State  of  Trujillo)  (about  37  miles),  and  to  Senor  V.  Remien,  of 
Carayaea,  to  construct  a  telephone  line  (about  5  miles  in  length)  in  the 
neighbourhood  of  thii't  town. 

MISCELLANEOUS  NOTES. 

Coal  Supplies. —  Progress  is  being  made  with  Home  Otiice  inqury 
into  the  conditions  prevailing  in  the  coal  mining  industry,  so  as  to 
secure  the  necessary  production  of  coal  in  view  of  the  large  number 
of  miners  who  are  on  active  service. 

The  investigation  has  been  pushed  forward  with  the  utmost  despatch, 
and  it  is  expected  that  the  Committee  over  wliich  Sir  R.  Redmayne 
jiresides,  will  shortly  bo  able  to  proceed  to  the  consideration  of  their 
report. 

The  Board  of  Trade  arc  also  considering  the  recommendations  recently 
iiia.li-  l.\-  ih.-  .S,-I,tI  Ciiiiiiiill.r  nn  l;.t;ol  l'rir,.s.  It  is  stated,  and  we 
ill  |.|(  a-~iil  I"  Ir.iiii.  I  liLi  --illtlir  iniiir  1  >  i '  I M  ( u  icd  arc  bclug  cousultcd,'' 
th;ii  II. .aril. .11  will  l,r  .1.  i-i.!..!  up..n  mini  I  li.'  Il..nic  Oflice  Committee  on 
Output  has  re)iortid. 

Customs  Decision. — It  has  been  decided  that  Kelvin's  composite 
balance  eau  be  imported  into  Now  Zealand  duty  fi'ee  under  cither 
the  general  or  tlic  British  prrrcreutiid  larilT. 

Municipal  Employees  and  the  War.  -The  employees  of  the  elec- 
tricity department  of  Carlisle  Corjioration  havo  set  a  good  example 
of  patriotic  zeal,  as  35  per  cent,  of  tho  total  staff  have  joined  the 
colours,  and  we  give  below  a  list  of  those  at  present  serving,  ami 
the  units  to  which  they  belong.  Those  still  employed  by  the  depart- 
ment are  provided  with  a  badge  indicating  that  they  are  engaged 
on  public  service. 

H.  P.  Baynham,  station  superintendent  (Royal  Engineers),  J.  H. 
Hay,  chief  clerk  (4th  E.  Lanes.  Howitzer  Brig.  Cumberland  R.E.A.), 
W.  Eraser,  storekeeper  (7th  Battn.  Border  Reg.),  G.  Stephens,  assistant 
storekeeper  (Border  Depot),  W.  V.  Thompson,  consumers'  assistant 
(A.S.C.),  H.  S.  Ballantyne,  switchboard  attendant  (4th  Battn.  Border 
Reg.),  F.  Fairclough,  meter  reader  (4th  Battn.  Border  Reg.),  .J.  Maimion, 
jointer  (4th  E.  Lanes.  Howitzer  Brig.  Cumberland  R.E.A.),  R.  Baxter, 
stoker,  (2nd.  Battn.  Border  Reg.),  M.  Berry,  coal  trimmer  (4th  Battn. 
Border  Reg.), -A.  Wright,  coal  trimmer  (R.E.),  W.  H.  Clark,  porter 
(4tli  Battn.  Border  Reg.),  R.  H.  Sanderson,  engine  room  attendant, 
.1.  Simpson,  apprentice,  and  G.  Todd,  apprentice  (4th  E.  Lanes.  Howitzer 
Brig.  Cumberland  K. F..\.),  R.  Gem,  apprentice  (Royal  Eikgineers). 

Reduced  Telegraph  Rates. — The  tariff  for  telegrams,  routed  "  via 
Eastern,''  Lelwccn  Europe  and  the  Dutch  Ind  es  will  be  reduced  ;is 
from  May  1.  Tho  rate  from  the  United  Kingdom  will  be  :  For 
ordinary  telegrams,  3s.  2d.  per  word  ;  deferred  telegrams,  Is.  7d. 
])er  word. 

Imports. — The  following  are  official  values  of  electrical  machinery, 
nialrrial  and  apparatus  imported  into  thi.s  country  (a)  dni'ing  March, 
1915,  and  (b)  tho  aggregate  figures  from  Jan.  1  to  March  31,  with 
tho  increases  or  decreases  compared  with  tho  corros|X)nding  jieiiods 
of  1914  :— 

Electrical  macliinoiy,  (a)  £135,234  (including  generators  and  motors 
other  than  for  aero|)lanes,  motor  cars  and  cycles,  .£41,704,  and  oleotrical 
machinery  uneimmcrated,  £93,530)  (deorca.so  £7,732),  (h)  £441,155 
(jtu-luding  generators  and  motors  other  than  for  aeroplanes,  nuitor  c'lirs 
and  cycles,  £()4,.5li!l.  anil  ricctrie.il  maehinery  nnenumcrated,  £37(i,.'iS(i) 
(increase  £.58,f)93)  ;  I.I.  .:i.i|.li  .m.l  telephone  cables  other  than  sub- 
marine, (a)  £1,678  (d. n.  a  .■  l.i.,iiJ7),  (6)  £5,207  (deercaso  £11,770) :  tele- 
grajih  and  lelephon.-  .i|.|'irai  o  .  (.<)  £3,151  (decrea.sc!  £19,001),  {',)  £11,097 
(decrease  £58,475)  ;  oilier  electrical  wires  and  cables,  rubber  insulated, 
(a)  £9,981  (decrease  £24.918),  (Ij)  £16.330  (decrease  £74,()t)8)  :  with  other 
in.sulations.  (».)  £2,2.")0  (deerciise  1:2.857),  (A)  £11,03(1  (decrease  £20,729)  ; 
carbons,  («)  £5.727  i.l.  .m.i-  ':!l.S.-,|).  (/))  £20.729  (decrease  £25,916): 
glowlanip.s,  („)  t;i:!,u7'i  i.l.  .  i.  ,.  .  tT.ISl).  (/))  £31,li."i7  (decrease.  £1.-),;I5I )  ; 
arc  lamps  and  .■Iccln.  .  ,.i.  Iihjn  .  (.<)  £361  (increase  £S3).  (h)  £863  (in- 
crease £236)  ;  |iarts  of  an'  l.iiiq.s  and  seairhlights  (olhrr  than  carbons), 
(o)  £4,218  (decrease  £3,743),  ('))  £18,826  (dei'i-casc  £7.2141  ;  primary  and 
se'condary  batteries,  (a)  £13,336  (increase  £6,514),  (h)  £35,211  (increase 
£11,703) ;  meters  and  measuring  instruments,*  (a)  £2,005,  (6)  £6,071  ; 
switchboards.*  (o)  £545,  (b)  £2,954  :  electrical  goods  and  apparatus 
unenumerated.  la)  £11,292,  (b)  £35,588.  Total  of  c'leotrical  good?  and 
apparatus,  other  than  machinery  and  uninsulated  wire,  (a)  £67,626 
(decrease  £80,392),  (b)  £193,569  (decrease  £236,160). 

Exports. — Tho  exports  of  olectr.cal  mach.nery,  material,  &c.,  ( , ) 
during  March,   l!t|5,  anrl  (h)  from  Jan.   1   to  March  31,  with  the 
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increase  or  decreases  coniiwrod  with  the  corresponding  periods  of 
I9li,  were  as  follows  : — 

Elec.trical  machinery,  (y)  £115/1(54  (intluiliutr  railway  and  tramway 
motors,  £8.0!)9,  generators  and  motors  otln-i'  tliau  fui-  m-nijilanes,  motor 
cars  and  cycles,  £59,04:5,  and  i-lrotrical  raacliiuery  untniiHirratfd,  £47,920) 
(decrease  £131,717),  (6)  £298,920  (including  railway  and  tramway 
motors,  £lS,o7(),  generators  and  motors  otlicr  than  for  aei'oplanes, 
motor  cars  and  cycles,  £130,336,  and  electrical  machmuA'  munumerated, 
£150,008)  (decrease  £414,175)  ;  telegraph  and  telephone  cables,  sub- 
marine, (n)  £5,5till  (increase  £45.414),  (6)  £130.475  (increase  £76.895)  ; 
other  than  submarine,  (o)  £40.083  (decrease  £10.730),  (b)  £87,948  (de- 
crease £17,306);  telegraph  and  t.l.  i.Ihih.  .n.|iiuatus,  {'i)  £13,483  (de- 
crca.sc  £14,282).  (Ij)  £42.202  (di-iiv,,  >  ;:;,m|s,:  other  i-le,ctrical  wires 
and  cables,  rubber  insulated,  {(,)  i.' I  .J.i.      1-  .  n  use  £9,086).  ih)  £64,690 
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(decrease  £29,779) ;  with  other  msulation,  £27.552  (decrease  £16,429), 
(fc)  £91,«09  (decrease  £10,038) ;  carbons,  («)  £524  (decrease  £547),  (b) 
£1,51«  (decrease  £896) :  glow  lamps,  (a)  £10,61S(decrease  £340),(6)£29,922 
(decrease  £4,503)  ;  arc  lamps  and  searchlights.  («)  £209  (decrease  £1,167). 
(A)  £623  (decrease  £3,163)  ;  jjarts  of  arc'lamps  and  searchlights  (other 
than  carbons),  (n)  £612  (decrease  C5.160).  (6)  £2,320  (decrease  £8,933)  ; 
primary  and  secondary  batteries,  (o)  £22.040  (increase  £9.890),  {b)  £55,577 
(increase  £15,342) ;  meters  and  measuring  implements,*  (o)  £15.023,  (6) 
£40,608;  transformers,*  («)  £.5,107,  (b)  £9,958;  switchboards,*  (r/) 
£6.607,  (6)  £14,042  :  electrical  goods  and  apparatus  uuenumeratcd,  (n) 
£22,380  (decrease  £58,245),  (6)  £149.240  (decrease  £91,085).  Total  of 
electrical  goods  and  apparatus,  other  than  machinery  and  uninsulatcil 
wire,  («)  £276,970  (increase  £2.5,400),  (/;)  £720,733,  (decrease  £42,776). 
*  Not  enumerated  separately  in  previous  years. 


TENDERS    INVITED. 


Water  Tube  Boilers,  Fuel  Economisers,  Feed  Pumps,  Condenser,  &c. 

Tenders  are  invited  for  the  sui>ply,  delivery  aad  erection  m 
Melbourne  of  Four  Mechanically-fired  Water-tube  Boilers,  Two 
Fuel  Eeonomi.sers,  One  Turbine -driven  Boiler  Feed  Pump,  18 
Machines  of  the  Stationary  Type  for  the  automatic  weighing  of 
coal,  and  Two  Circulating  Water  Pumpmg  Sets  for  the  City  of 
Melbourne.  Tender  forms,  &c.,  from  the  agents  for  the  City 
Council,  Messrs.  McIlwTaitb,  McEacharn  &  Co.  Propy.  (Ltd.),  Bil- 
liter-square-buildings,  London,  B.C.  Tenders  to  the  ehatiman. 
Electric  Supply  Committee,  Town  Hall,  Melbourne,  by  June  15. 

DcNDEE  Corporation  invites  tenders  (by  April  28)  for  supply 
and  erection  of  Centrifugal  CirctUating  Pumps  and  about  750  ft. 
of  42  in.  and  30  in.  c.i.  Pipes. 

Wiring  and  Fittings. 

Hendon  C4uardians  require  tenders  by  10  a.m.  April  29  for 
Electrical  Installation  ^Vork  at  the  Redhill  lastitution.  Speci- 
fication may  be  sc*n  at  the  Guardian's  office^,,  Edgware. 

Hull  Education  Committee  require  tenders  by  10  a.m.  April 
29  for  Wiring  the  Girls'  Secondar3'  School,  t'ottintrham-road, 
Hull.     Spccilieations  from  the  CSty  Architri  t. 

Cables,  Switctigedr,  Carbons,  &c. 

MflUNTAJN  As}i  Urban  Council  require  tenders  (by  noon 
April  26)  for  Sub-station  Building,  Underground  Cables,  l.t. 
Overhead  Lines  and  Public  Lighting,  e.h.t.  and  l.t.  Switchgcar 
and  Transformers. 

Electrical  and  General  Stores,  &c. 

Tlie  Postmaster-General,  Alexasdrl\  (Egypt),  will  receive 
tenders  until  noon  May  J 5  for  the  supply  of  Lamjis,  Electric 
Fans,  &c.,  for  one  year.  iSjjccifieations,  &c.,  from  the  Central 
Stores  DcjiartmenI,  G.P.O.,  Alexandria. 

Wandsworth  (London)  Guardians  require  lenders  by  noon 
A])ril  28  for  three  months'  supply  of  Electrical  Fittings,  lOngi- 
neers'  Fittings  and  Sundries,  Oils,  &c.  Forms  of  lender  from 
the  Clerk.  St.  .Tohn's-hiU,  Wandsworth,  S.W. 

Steel  Constructional  Work. 

St.  PancbaS  (London)  CouHcil  require  tenders  by  noon  May 
11  for  Steel  Constructional  Work  of  extension  to  power  house. 
Drawings  may  be  seen  at  57,  Pratt-strect,  Camden  Town  X.W. 

Circuit-Breakers. 

.Johannesburg  Municipal  Counc  1  require  tenders  by  noon 
.June  1  for  the  supply  of  24  Double-pole  Automatic  O.l-immer.sed 
Circuit -Breakers  of  20<l  amperes  capacity.  Specifications  from 
(he  <^'onl  roller  of  Stori  -.  F'lcinstpmre.  Johannesburg. 

Testing  Instruments. 

The  VKTOKi.iX  R.Ari.WAV  Commissioser.s  require  tender.s  by 
J 1  a.iu.  May  'i  for  the  supply  of  one  Double-range,  .Ammeter,  one 
Switch  Ftise,  two  double-pde  Two-way  Switches,  two  Single- 
pole  Six-way  Voltnuder  Switches,  Graphic  Ammeter  and 
Graphic  Voltmeter.  Specification  from  the  Couiinissioners' 
Offices,  Spencer-street,  Melbourne. 

Track  Transformers,  Signals,  Wheels  and  Axles,  &c. 

Till'  \i(TciHi\N  l<  \iiA\  \N  <iim.missiiim:ks  reipiire  tenders  by 
1 1  a.m.  jVIay  19  f(jr  120  s.j).  Track  Transformers  and  300  KleetriV 
SigiialH  and  Sparc  Part.s  ;  ;',nd  by  1 1  a.m.  Jmio  2  for  300  Electric 
Train  Stops  (and  in  each  case  such  further  .supplie!i  of  similar 
floods  UnS  nicy  be  roquiicl  during  five  years)  ;  an  I  for  Bogie 
Trucks.  Wheels  and  Axles  for  10  JCIeclric  SUv.M  Railway  Cars. 
Kpecilicalion!,  from  Itailway  Gfliici,  S|''onccr-sli«cl.  iMelbouriie. 


Telephone  Switchboard  (Extension  of  Time). 

The  Commonwealth  of  AustraUa  Postmaster-General's  Dept. 
give  notice  that  the  date  for  the  receipt  of  tenders  for  a  Tele- 
]ihone  Switchboard  for  Warwick  (QuEENSLANn)  is  fiu-ther 
extended  from  March  l(i  to  .tunc  1. 

Telegraph  and  Telephone  Material. 

Tlie  Deputy  Postmaster-Geueral,  Perth,  Western  Austrnlir,, 
will  receive  tenders  imtil  3  p.m.  May  5  for  the  supply  to  the 
AusTRALi.uy-  CoMMONWE.vLTH  Postmastcr-General's  Depart- 
ment of  Dry  CeUs,  Syringes,  Zincs,  Connectors  and  Sal  Am- 
moniac for  batteriea.  Specification,  &c.,  from  the  Deputy 
Postmaster-General,  Perth,  W..\. 

The  Deputy  Pcstmaster-tjeneral,  Melbourne,  requires 
tenders  by  3  p.m.  May  4  for  the  supply  of  5,000  Porcelain  Insu- 
lators, and  by  '3  p.m.  April  27  for  200  Telephone  Transformers. 
Specifioation,  &c.,from  Dcj)uty  Postmaster-General,  Melbourne. 

Generators  (Extension  cf  Time). 

The  time  for  the  receipt  Ijyt  lie  New  Ze.^land  Public  Works 
Dept.  of  tenders  for  the  supply  of  a  Three-unit  Exciter  Set  and 
a  1,500  kw.  Generator  in  connection  with  the  I^ake  Coleridge 
power  scheme  has  been  extcnd.'d  to  noon  May  21.  ParticiUars 
from  the  Public  Works  Dlliic-,  Auckland,  Wellington,  Christ- 
c'liu'ch  and  Dunedin. 

Railway  Carriage  Lighting,  &c.  (Extension  of  Time). 

The  time  for  the  receipt  of  tenders  by  the  Victorian  Railway 
CoM»nssiONERS  for  tlie  supply  of  Material  for  Railway  Car 
Lighting  and  Electric  Lighting  JNlaterial  for  Car  Repair  Shops  is 
extended  to  June  2.  Specifications  from  the  Commissionjers' 
Offices.  Spencer-street,  Melbourne. 

Telephone  Systems,  Apparatus  and  Accessories. 

The  ( ii!i;EK  iliNisTitv  di'  ( '(i:\iMrNif' ATION.S  (Post.!,  Telegraphs 
;ind  TcKphoney  Department),  Athens,  require  tenders  by  April 
28  for  the  supply  and  installation  of  a  Contral  Exchange  and 
Telephone  System  at  Saloniea,  and  ;i  Central  Exchange  at 
Athens,  and  the  supply  of  Telephone  Apjiaratus  and  Accessores. 
The  Greek  "  Government  Gazette  "  containing  the  specification, 
&c.  (in  French),  can  b-^  seen  at  73,  Basinuhall-st.,  London,  E.C. 


=  TENDERS  RECEIVED  AND  ACCEPTED. 


Halifax. — The  Corporation  electricity  tlepartmcnt  have  placed  a 
contract  with  Mcs.srs.  J.  H.  Tucker  &  Co.  for  12  months'  .supply  of  lo, 
25  and  50-ampere  d.p.  ironclad  switches. 

Devvsbury. — The  Counc  I  have  pbuv-d  an  order  with  ttie  Premier 
Ciioirr  &  Kngineering  Co.  for  a  cooling  lnwer  at  the  electricity  works. 

B.4,Ti.EY.— The  Corporation  have  iicccpted  the  tender  of  thcBrush 
Electrical  Engineering  (jO.  for  triuisformers,  and  that  of  the  British 
Thomson-Houston  Co.  for  switchgcar. 

Burton-on-Trent. — The  Council  recently  placed  an  order  with 
Ed.  UcnirH  &  Co.  for  two  stokers  and  e.a.  furnaces. 

AiiERDAiiE. — The  Urban  Council  have  accepted  the  tenc'er  of 
Bruce  Peebles  &  Co.  for  the  supply  of  Peebles'-La  Cour  motor  con- 
verters and  switchgcar.     17  tenders  were  received. 

Bradkord. — The  following  tenders  have  been  accepted  by  the 
Tramways  Comiiiittoe : — 

.l.ilin  Umwn  &  Co.,  200  steel  tyres,  £43(>.  13s.  4(1.  :  II.  SuiiienieisgjII, 
iron  castings  :  CoUinson  Bros.,  wiring  Kost  Ward  bianch  library  ;  Smith 
^1  (roil,  cable  extensions  at  tecbnicdl  college 
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Bolton. — The  Electricity  Committee  have  accepted  the  following 

tenders  : —        • 

J.H.Tucker  &  Co., service  fuse  boxes;  Wareiiig  Bros. ,  crank  chamber 
oil  and  turpentine  ;  W.  Prie.stley  &  Co.,  oils,  paints.  Sec.  ;  T.  Moscrop  & 
Co., oils  and  hibricants,  &c.  ;  M.  Isherwood,  jointing  materials  and  rings; 
Bolton  Brick  ( 'o.,  trougli  covers. 

Ilfokd. — The  follow.ng  tenders  have  been  accepted  by  the  Counc  1 
for  annual  siitiplie.s  to  the  tramways  department : — 

Britisli  \\'estinghouse  Co.,  armature  coils  ;  Le  Carbone  (Ltd.),  carbon 
brushes;  A.  Wiseman  (Ltd.),  trolley  heads  and  harps;  Scholey  &  (.'o. 
and  British  Thomson-Houston  Co.,  pinions  and  gear  wheels  ;  John 
Brown  &  Co.,  tyres  ;  British  Insulated  &  Helsby  Caljk's.  P.  &,  S.  sub- 
stitute tape  and  Para  tape  :  L.  Anthews  &  Co.,  Blaekley  tape  ;  F.  .Smitli, 
piano  wire  ;  R.  H.  Howes,  tlmi  copjxT  washers  and  vaseline  ;  Wm.  Wood 
&  Co.,  thick  copper  washers  ;  Dussek  Bros.  &  Co.,  graphite  grease ;  Ooslins 
(Ltd.),  oil ;  R.  Kearsley  &  Co.,  varnishes. 

I.SLIXGTON  (London). — The  following  tenders  have  been  accepted 
for  amiual  suppl'es  for  the  electricity  department : — 

Callcnders'  Cable  and  Construction  Co.  and  Lucy  &  Co.,  cable  terminal, 
service  and  network  boxes,  tapes  and  sundries  :  Sheepbrid^e  Coal  & 
Iron  Co.,  c.i.  tanks;  L.  Andrew  &  Co.  and  Ediswan  &  Swan  United 
Electric  Light  Co.,  carl)on  lamps  and  electrical  sundries  :  Wm.  Geipel 
&  Co.,  arc  lamp  carbons:  Fleming,  Birkby  &  Uof>dalI,  Prylio  &  Palmer, 
A.  B.  Boshcr  &  Co.  and  Shcepbridge  Coal  &  Iron  Co.,  steel,  iron,  tools,  &:c. 
Sydney  (N.S.W.). — The  City  Council  have  accepted  the  following 
lenders  : — 

Lawrence  &  Hanson  Co.,  fuse  boxes  and  fuses,  £6f)3.  1.5s.  ;  W.  T. 
Henley"s  Telegraph  Works  Co.,  rubber-msulated  and  lead-covered  wires 
and  cables  for  1915,  at  schedule  rates. 
The  Corporation  have  also  received  the  following  tenders  : — 
For  vehicle  charging  apparatus — Australian  General  Electric  Co. 
(rirummouted  for  acceptemcn),  £1,711.  os.  6d.  and  £2,209.  3s.  ;  Gardner, 
Waern  &  Co.,  £701  ;  Standard  Waygood  Hercules  (Ltd.),  £1,381  :  War- 
l.urton,  Franki  (Ltd.),  £1,4()5  ;  Haes  &  Eggers,  £1.607  ;  W.  (i.  Watson 
&  Co.,  £1.668,  £1,793  and  £1,928  ;  India  Rubber,  Gutta  Percha  &  Tele- 
•jraph  Works  Co.,  £1,708  ;  British  General  Electric  Co.,  £1,800  :  N.  Guth- 
riilge,  £1,842;  Siemens  Bros.  Djmamo  Works,  £1,925;  Noyes  Bros., 
il.!lH9:   W.  Adams  &  Co.,. £2,266 and £2,232. 

Travelling  Cranes  for  sub-stations — L.  Moras  {recommcniled  for  accf.pt- 
UHCe),  £284;  Haes  k.  Effgers,  £234,  £264,  £277,  £331  and  £380;  Hartley 
,&  Doyle,  £310;  War  hurt  on,  Franki,  £480  and  £500. 

Copper-clad  steel  cable — Western  Electric  Co.  (recomnH'.nde.il),S.Zl'i.  16s. 

Motor-driven  centrifugal  pumps — Falkiner  Electric  Co.  {recommended 

for  (irrepttince),  £165,  £131  :   ZoUner  (Ltd.),  £140,  £1.56,  £177.  £180,  £218 

iand  £262  ;  Gibson,  Battle  &  Co.,  £164  ;  Standard  Waygood  (Ltd.),  £172  ; 
Australian  General  Electric  Co.,  £204  and  £326;  Simpson  Bros.,  £214, 
,4220,  £227,  £251  and  £267  ;  Haes  &  Eggers,  £226  ;  W.  G.  Watson  &  Co. 
£233  and  £243,  £272  and  £295. 

Meter  Contracts. — Swindon  and  West  Hartlepr  il  Councils  have 
accepted  the  tender  of  the  Bastian  Meter  Co.  for  the  supply  of  Bastian 
Dieters  from  3  to  10  amperes,  and  2i-  to  .j  amperes  respecti\';ely. 

The  Electrical  Apparatus  Co..  \'auxh.i]I  VV'orks,  London,  S.W'..  i 
have  recently  received  orders  from  Haminersniith  (London)  Morout;li 


Coimc!!  for  the  sole  supply  of  ordinary  meters  to  the  Counol  for 
three  years  ending  March  31,  1918,  and  from  Dundalk  Urban 
C'oune  1  for  the  supply  of  house  service  meters  for  12  mouths,  ending 
March  31,  1916. 

Among  other  contracts  for  single-phase  a.c.  house  service  watt- 
hoiu-  meters,  the  British  Wcstinghousc  Electric  &  Mfg.  Co.  have 
recently  received  orders  from  the  followlnir  author! '''es:  — 

Bath,  Blackburn,  Bristol,  Croydon,  Eccles,  Ipswich,  Leeds  and  West 
Ham  Corporations,  and  fi'om  the  Beckenham,  Rhondda  and  Watford 
Urban  District  Councils. 

Messrs.  Chamberlain  &  Hookhara  have  also  obtained  contracts 
from  Kirkcaldy,  West  Hartlepool,  Swindon  and  Pontypridd  Councils 
for  tlie  .supply  of  meters  for  12  months. 

Government  Contracts. — The  following  lenders  were  accepted  by 
the  British  (iovcrnmcnt  Departments  during  March  : — 

Il'ar  Ogke.—V.  Darton  &  Co.,  Hy.  Hughes  &  (^o.,  Kelvm,  Bottomley  & 
Baird,  Short  &  Mason,  W;  F.  Stanley  &.  Co.,  and  E.  R.  Watts  &  Son, 
magnetic  and  prismatic  coni|ias.ies  :  (Jeneral  Electric  Co.,  W.  G.  Pye  & 
Co.-  and  Reid  Bros.,  galvaniMiM  in  -  :    Sitinens  Bros.   &  Co.,  telephone 

board,  &c.  ;   Automatic  Tele|>li Wli.  i  '<<.,  Gent  &  Co.,  New  Phonopore 

Telephone  Co.  and  Siemens  Bru.^.  &  ( jj.,  telephones  ;  British  Insulated  & 
Helsby  Cables,  Connolly  Bros.,  London  Elec.  Wire  Co.  k  Smiths  and 
Siemens  Bros.  &  Co.,  steel  wire  ;  C.  Cooper  &  Co.,  electric  light  mstalla- 
tion,  Northolt ;  S.  Dixon  &  Sons,  ditto,  Bipon  ;  W.  G.  Tackley  &  Co., 
electric  lighting  of  huts,  Woolwich;  W.  J.  Furse  &  Co.,  electric  lifts, 
Whalley  ;   Stothert  &  Pitt,  electric  cranes,  Deptford. 

India  Office. — British  Aluminium  Co.,  aluminium  ;  General  Electric 
Co.,  carbons;  Siemens  Bros.  &  Co.,  cells;  Bullers  (Ltd.),  insulators: 
India  Rubber,  Gutta  Percha  &  Telegraph  Works  Co.,  searchlights  ; 
Callender's  (jable  &  Construction  Co.,  Shropshire  Iron  Co.  and  T.  Bolton 
&  Sons,  v.-ire  ;   London  Zinc  Mills,  zinc  plates. 

Crown  Atjents  for  the  Colonies. — Siemens  Bros.  &  Co.,  telegraph  poles  ; 
Shropshire  Iron  Co..  copper  wire. 

Po.ii  Office. — Automatic  Telephone  Mfg.  Co.,  telephone  apparatus,  and 
accunmlators  for  Leeds  Exchange  ;  British  Insulated  &  Helsby  Cables, 
telephone  apparatus  and  bronze  wire:  Wesiern  Kleftric  ''o.,  telejilionr- 
cable  and  apparatus,  and  telephone  exchan^r  ■  (|\ii|iiii'  iil  i  \t  n^i.iiK.  I.rr 
Green  and  Svdenham ;  Britisb  L.  M.  Kii..-,.,n  .Mlj  (  n.  ,v  I'lh.in'. 
Telephone  &  Elec.  Works  and  London  Elec.  Wire  Cu.  &  .Smith.s,  ti  le|,liniic 
apparatus;  General  Electric  Co.,  testing  apparatus;  W.  T.  Henlc/\s 
Telegraph  Works  Co.,  electric  light  and  telephone  cable  ;  Siemens  P.nis. 
&  Co.,  submarine  cable  and  g.i.  wire,  and  laying  ducts,  Bellshill,  Mother- 
well;  .Johnson  &  Phillips,  telephone  cable;  Du.ssek  Bros.  &  Co.,  com- 
pound chalk,  tar  and  pitch  ;  C.  M.  Powell  Bros.,  brass  jointing  sleeves; 
Bullers  (Ltd.),  insulator  Kpindles  ;    Sliropshire  Iron  Co..   brnnze  wire; 

ConnoUy  Bros.,  insula tid   limn/r  wire;   C.  Macintosh  &  r,,  .  il |,i....f 

wire  ;  .}.  C.  Fuller  &  Smi.  mani'  lied  tlameproot  wire  ;  T.  S|ii  n^  !■.  I,i\  iiig 
dncts  and  pipes,  Janiestuwn  ;  Peel-Conner  Telephone  Wcjrk.s,  u  lepli^ne 
exchange  eipiipment.  Willesden  and  Wishaw. 

H.M.  Office  of  Worlc9. — Western  Electric  Co.,  renewal  of  electric  cables. 
Houses  of  Parliament;  Pratt  Bros,,  electric  bellhanger's  work,  Edin- 
burgh ;  Union  Cable  Co.  and  W.  T.  Henley's  Telegraph  Works  Co., 
electric  cable  and  wire;  Bennett  &,  Rutherford,  electric  bellhanger's 
work,  Glasgow. 


FINANCIAL    MATTERS. 


MUNICIPAL  ACCOUNTS. 


Leeds.— The  lotal  icveime  ol  the  tramways  depaii  meiu  for  the 
lar  ended  Mareli  31  was  £433,940,  an  increase  of  £(i.4S.:>  over  1914. 
After  de.hictinir  £11.5,601  for  traffic  expenses.  £40.347  for  general 
ov|wn-.-,  ti:i.t;io  fur  I.  |,aii  arnl  t:28.577  for  power  (total  t22.S.I3t),  the 
mo.  ,  .111  |. In  1  t:;n,-,.Mr,,  ..,,n|Mierl  with  £201,073.  'After  adding  bank 
inu,,  -I  ;i,,,|  ,|i\i'l.  ii.l  .iM  H  il'iiiplion  fund  investment.-^,  and  dediietiiig 
'lu'e.s  fur  inleresl  on  eaiHtal,  ilK■om(^  lax,  &e.,  the  amount  carrierl  to 

priation  account  is  £1.51,526.     Fnmi  this  £57,773  is  required  for 

'ihiitifins    towards    reileniption    of    capital.     The    permanent    w.-iy 

i,ii...'i    t,7  VTJ,  .1  •.nn  1    *::il,.576;    £4,156  was  spent,  on  renewals  of 

' ',    ■  i  ii\.  ri.  1   .   ,v.   .  ,iiMi   III!  I. me  tax  is  £7,336  (iuerea.se  of  £2,000). 

11. t  i.M.ht  I- tsl..-|iJ7.aLi:iiTiM  £70.004.     The  average  working  expenses 

I  I  ar  Miile  were  5-74d.,  compared  with  5-90d. 

Liverpool. — The  accounts  of  the  electric  supply  department  for  tlip 

r   ended   Dee.    31,    1914,   show   capital  expenditure   £2,223,593 

ivase  £2(),975),  of  which  £l,.395,.539  is  outstanding. 

Ill  venue  was  £321,577  and  the  costs  included  generation  £64,220; 

lilaitiim,  £10,057;    rents,  rates  and  taxes,  £31,878;    manngenunt, 

1  '.27  :    new  services,  £2,.5(i8  ;   new  meters,  £945  ;   and  H|)eeinl  charges, 

iT'.l,  and  the  balance  carried  to  net  revenue  account  was  £189.977. 

1    I.  r.  ,t    iei|iiire.l    £64.993,    sinking    fund    £.57,166,    ami    renewal    fund 

i:!,2lH.  and  the  < .mtriliution  to  rates  was  £25,000. 

Marylebone  (London).— The  accounts  of  the  electricity  depart- 
lent  foi  ih>  qiiarlcr  tfnd*.d  Tteeemher  last  f-how  iinilf-  !-«ld  4.iil4.kiil 


(compared  with  .5,391,954  in  corresponding  quarter  of  1913),  tie 
decrease  being  due  to  the  lighting  restrictions  by  the  authorities,  and 
to  a  genei'al  tendency  to  economy  in  conseqtience  of  the  war. 

Revenue  was  £64,169  (compared  with  £74,447)  and  working  and 
general  expenses  were  £24.371  (£29,303),  leaving  £39,798  (£45,144)  to 
meet  interest,  depreciation,  sjiecial  charges,  repayment  of  loans  n,ud 
parliamentary  charges. 

The  Electric  Supply  Committee's  report,  in  dealing  with  the  estimate 
for  the  year  ending  RIarcli,  1916,  .says,  special  charges  to  the  extent  c.f 
t;i2,0(XI  per  annum,  due  to  the  national  crisis,  have  had  to  lie  allowed  for, 
ineluduig  extra  cost  of  coal,  allowances  to  employes  serving  with  H.M. 
forces,  maintaining  the-  guard  at  (he  works,  and  uicreasc  in  the  rate  ut 
income  ta.x.     The  net  credit  balance  for  the  year  is  estimated  at  £2,626, 


COMPANIES'  MEETINGS  AND  REPORTS. 


ALDERLEY  &  WILMSLOW  ELECTRIC  SUPPLY  (LTD.)— The  profit  on 
the  past  year's  workiiiL'  w.is  t3.l22.  and  after  adding  £631  brought 
forward  and  deducting  debeiUuri-  interest  (£1,711)  the  directors  recom- 
mend that  £1,(KI0  be  iilaced  to  reserve  fund,  leaving  £1.042  to  be  carried 
forwanl.  The  enmieet loiw  to  the  mains  have  increased  during  Ihc!  year 
from  OlSkH.  t.j  1,03(1  kw. 

ANGLO  PORTUGUESE  TELEPHONE  CO.  (LTD.)— The  gross  revenue 
for  Pill  wa  ;  £71,;i:i'i.  of  whi.-h  ..perilling,  nianngement  and  general 
*xp*nf*r<  nhs»)rhed  £4'-'.«>il  nnA  rovtlties  tfi  the  {'nrtucuese  ft»>v»™i8»«t, 


no 
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£2,024,  leaving  £26,664.  After  providing  for  debenture  interest  (£2,046) 
and  sinking  fund  (£1,5.53)  the  amount  available  (including  £6.869  brought 
fomard)  i.s  £29,993.  It  is  proposed  to  place  £2,500  to  exchange  fluct\ia- 
tion  account,  and  to  apply  £10,000  to  the  formation  of  a  renewals  fund. 
The  directors  recommend  a  further  dividend  of  5  per  cent,  making  8  per 
cent,  for  the  year,  leaving  £5,472  to  be  carried  forward.  The  directors 
have  decided  to  appropriate  £30,000  of  the  reserve  fimd  to  the  reduction 
of  the  capital  expenditure  account. 

BABCOCK  &  wacOX  (LTD.)— The  directors"  report  for  1914  states 
that  the  net  profit  was  £402,947.  5s.  od.,  and  with  £73,834.  18s.  4d. 
brought  forward  the  total  was  £476,782.  3s.  9d.  Deducting  the  interim 
dividends  paid  in  October  vi  3  per  cent,  on  the  preference  shares,  2i  per 
cent,  on  the  second  preference  and  of  5  per  cent,  on  the  ordinary  shares 
(£90,431.  6s.  5d.)  the  balance  is  £386,350. 17s;.  4d.  The  directors  recom- 
mend that  the  following  dividends  be  paid  for  tlie  half-year  ending 
Dec.  31,  1914 — viz.,  3  per  cent,  on  the  preference  shares,  2i  per  cent,  on 
the  second  preference  shares  and  9  per  cent,  on  the  ordinary  shares. 
These  dividends  will  absorb  £156,858.  18s..  and  after  placing  to  reserve 
fund  £150,000  and  granting  £10,000  to  staff  pension  fund,  a  balance  of 
£69,491.  19s.  4d.  remains  to  be  carried  forward.  The  company's  bivsiness 
followed  its  usual  course  until  the  war  broke  out;  and  after  t  hat  t  he  volume 
of  new  orders  for  stationary  boilers  decreased.  The  firm  have  been  able  to 
manufacture  some  war  material  required  by  the  Government  at  their  Ren- 
frew works,  and,  having  suitable  buildings  available  at  their  tube  works  at 
Dumbarton,  they  have  equipped  them  with  tools  antl  appliances  for 
machining  shells,  which  are  forged  at  the  Renfrew  works.  Regular 
operation  of  this  equipment  has  now  commenced.  The  works  at  Ren- 
frew have  been  well  maintained,  and  wc  have  also  added  plant  and 
machinery  there  to  provide  increased  output  of  Government  orders. 
The  activity  of  their  works  and  administrative  organisations  is  unre- 
mittingly and  preferentially  devoted  to  Govenunent  requirements. 
.\bout  800  of  the  staff  and  workmen  have  joined  the  Forces,  and  the 
company  contributed  to  the  maintenance  of  their  dependants  and  to  the 
various  war  charities  upwards  of  £7,000  to  the  end  of  1914.  In  common 
with  other  engineering  lirms.  the  output  has  been  interrupted  by  strikes 
and  other  labour  restrictions,  and  they  have  been  hampered  likewise 
by  the  scarcity  of  skilled  men  owing  to  so  many  joining  the  Forces. 
Apart  from  affecting  the  cost  of  Government  work,  these  laboiu-  troubles 
affect  the  cost  of  our  other  eon*^-acts,  particularly  those  entered  into 
some  time  before  the  outbreak  cf  .var,  which  are  now  in  course  of  being 
carried  through. 

CLEVEDON.  PORTISHEAD  &  DISTRICT  ELECTRIC  SUPPLY  CO.  (LTD.)— 
At  the  recent  mcctini;  the  chairman  (.Mr.  'I'hos.  Ricliards)  said  they  were 
looking  forward  to  an  increase  of  business  in  the  current  year.  The 
directors  had  recently  made  a  contract  with  Bristol  (,'orporation  for  the 
supply  of  electricity  in  bulk,  and  an  arrangement  had  already  been  made 
with  the  iSouth  Liberty  Colliery  Co.,  at  Long  Ashton.  to  supply  them 
with  electric  ])ower  upon  mutually  advantageous  terms.  The  residents 
of  Long  .\sliton  being  desirous  of  having  an  electric  supply  for  lighting 
their  village,  the  company  hoped  to  arrange  for  the  extension,  as  the 
colliery  was  in  the  immediate  vicinity.  It  was  also  proposed  to  extend 
the  mains  for  the  delivery  of  current  to  Portishead.  with  the  hope  of  being 
able  to  arrange  with  the  Docks  Committee  for  the  supply  of  electricify  for 
power  and  lighting  at  Portishead  Docks,  negotiations  for  which  were  in 
progress.  In  any  case  it  was  desirable  that  the  cable  should  be  extended 
to  Portishead  from  Long  Ashton,  because  that  would  afford  facilities  for 
the  supply  of  electric  light  to  the  residential  suburb  of  Leigh  Woods,  and 
the  villages  of  Abbot's  Ix'igh,  Pill  and  Portbiiry.  Those  contemplated 
rxten.sions  would,  of  cour.sc,  requin^  a<lditional  cai)ital,  and  upon  further 
consideration  the  directors  tlumght  that  rather  than  issue  debentures  at 
present  it  would  be  better  to  offer  £1  6  per  cent,  preference  shares  to  the 
extent  of  £10,000.  l''inancial  arrangements  had  already  been  made  to 
the  extent  of  £9,000,  and  it  was  hoped  shareholders  and  their  friends 
w<iuld  subscribiUhc  remaining  £:!,000  to  make  up  the  total  of  £12,000.  the 
approximate  rnst  of  I  lie  propo.sed  extension.  The  sanction  of  the 
Trinsuiy  liad  liecii  mm  i-ivcil  for  the  issue  of  additional  capital. 

CALCUTTA  TRAMWAYS  CO.  (LTD.)-The  report  for  1914  stales  that 
the  revenue  is  £109,035  and  with  £8.405  brought  forward  the  total  is 
£117,44(J.  Tlie  directors  propose  to  pay  a  final  dividend  of  tts.  6d.  per 
.share,  making  '.>},  (mt  cent,  for  the  year;  to  transfer  to  reserve  for 
depniiation.  &e'.  £15.000.  to  contribute  £1,258  to  staff  iiroviilent 
lurid,  leiiving  to  he  carried  forward  £7,.'iti(i.  After  deducting  from  reserve 
tl4,U2  (ivriiten  off  for  remwals  during  the  year)  and  adding  £15.000 
iironosed  to  be  alloc  ated  a,,  abo\e,  the  account  will  stand  at  £80,550. 

DIRECT  UNITED  STATES  CABLE  CO.  (LTD.)-  The  report  of  t  he  direc- 
tors for  the  year  ended  March  31  states  that  t\v  reserve  fund  account 
shows  a  balance  of  £47().98(>.  J.s.  (id.,  compared  with  £451.490.  1  Is.  2d.  in 
1!114.  an  increa-st;  of  £25,495.  iOs.  4d.  This  is  diii'  to  the  cost  of  cable 
repairs  having  been  e\eep(ionally  snnill  iluring  the  pa.st  year,  and  while 
the  directors  arc  plca-sed  to  report  that  the  cables  are  now  in  good  work- 
ing order,  they  believe,  in  view  of  pa.st  experience,  it  is  in  the  liest  in- 
terests of  the  company  to  continue  the  policy  of  building  up  the  reserve 
finul  to  such  a  figure  as  will  provide  for  any  conf  ingoney.  Three  (|narterly 
interim  dividends  of  2s.  each  ))er  shari'  (less  lax),  amounting  to 
£33,643.  9s.  2d.,  have  been  declare  1  and  paid  during  the  year,  and  a  final 
<lividend  of  2s.  per  share  (less  tax)  is  now  proposed,  making  a  total  dis- 
tribution of  1  per  cent,  for  the  year. 

INDIAN  ELECTRIC  SUPPLY  &  TRACTION  CO.  (LTO.)— The  rijiort  for 
1914  states  that  tin-  siii|ilii-;  on  the  year's  wcrkint!  in  Cawnjiore  (iiu^luding 
£187  interest  aeenie.l)  was  £12.724!  against  £10,U5  in  1913),  and  includ- 
ini;  further  interisl   in   Kngland  anil  transfer  fees,  the  total  is  £12,7158; 


London  expenditure  was  £1,537  (against  £1,335  in  1913),  and  after  |)ro- 
vidiug  £3,856  for  debenture  interest  the  net  profit  is  £7.365.  With 
amount  from  last  year  (£939)  the  balance  is  £8,304,  of  which  the  directors 
have  placed  £3,000  to  reserve  and  £686  against  expenses  of  deb3nturo 
issue.  They  recommend  a  dividend  of  5  per  cent,  for  the  year,  and  that 
the  balance  of  £717  be  carried  forward. 

INDO-EUROPEAN  TELEGRAPH  CO.  (LTD.)— The  du-ectors'  report  sl.i|.  , 
that  in  consequence  of  the  state  of  war  between  Great  Britain  and  (n-r- 
many.  the  Cierman  section  of  the  company's  lines  has  been  interrupterl 
since  July  31,  1914.  The  question  of  re-establishment  of  the  company's 
through  route  at  the  earliest  possible  moment  is  engaging  the  earnr>.l 
attention  of  the  directors.  Owing  to  existing  arrangements  with  nth  r 
companies,  the  receipts  derived  from  telegraphic  traffic  for  the  year  ban 
been  maintained.  The  state  of  war  has  also  put  an  end,  for  the  tune 
being,  to  practically  all  expcrinu'ntal  work  on  wireless  telegraphy,  and 
the  development  of  the  (Jalletti  system,  previously  referred  to,  has  hern 
accordingly  suspended.  The  revenue  from  message  account  and  otliev 
sources  amounts  to  £189.383.  18s..  compared  with  £172,532.  2s.  4d.  for 
1913,  an  increase  of  £16.851.  15s.  8d.  The  expenses  are,  on  coramercial 
and  general  account,  £59,855.  Kis.  2d.,  and  on  maintenance  account 
£28.539.  12s.  Id.,  a  total  of  £88.395.  8s.  3d.,  against  £91.441.  9s.  Id.  for 
1 913.  a  decrease  of  £3,046.  Os.  lOd.  The  balance  is  £100 .988.  9s.  9d.,  and 
after  deducting  income  tax  and  alliiii;  balance  brought  forward  from 
1913  (£6,461.  6s.  lid.),  the  total  i-  t::iS.(i;i2.  4s.  9a.  Deducting  £25.000 
provided  for  investment  ffuetuaticms.  and  interim  dividend  of  £10.625 
already  paid,  there  remains  available  for  distribution  £62,467.  4s.  !)d. 
The  directors  now  jjropo.se  to  declare  a  dividend  for  the  six  months  ending 
Dec.  31,  1914.  of  17s.  6d.  per  share  (malung  with  the  interim  dividMid 
alreaily  paid  li  per  cent,  for  (he  year),  and  a  bonus  of  20s.  per  share. 
They  .il-  I  |.ii  ]i.ise  to  provide  £I('.0II0  for  wireless  and  other  technical  de- 
vclo(i]iii  111  «oik.  carrying  forv.ard  £20.5'.)2.  4s.  9d.  They  propose  furth-.T 
to  make  a  special  distribution  t  >  tie.-  shareholders  of  £12,750  (equivalent 
to  15s.  per  share)  out  of  interest  upon  certain  investments  and  advance 
accounts.  This  distribution  also  will  be  tax  free.  The  names  of  Herr 
Kochler  as  German  Official  Director,  and  of  Herr  Carl  .Jocrger,  Berlin, 
have  been  removed  from  the  ilircctorate.  The  directors  desire  to  alter 
the  minimum  and  maximum  numbers  of  directors  to  the  more  convenient 
numbers  of  5  and  10,  and  they  a^k  the  formal  ajiproval  of  the  shareholders 
to  this  alteration. 

JOHNSON  &  PHILLIPS  (LTD.'.— The  |iroli(  for  1914  on  trading  accounts 
&c.,  after  making  provision  for  bad  and  doubtful  debts,  and  after  charging 
to  revenue  upwards  of  £7.000  for  maintenance  of  buildings,  plant,  &c.. 
amounts  to  £37,119.  4s.  The  lialaiicc  from  1913  was  £12,755.  7s.  4il., 
making  £49,874.  Us.  4d.  Deducting  remuneration  of  directors,  &c. 
(£1,802.  Os.  6d.).  interest  on  deb;-iiture  sto;k  (£K,0it5.  1  s.  3d.),  reserve  re 
debenture  sinking  fund  (£6,823.  10s.  2d.),  intsrest  on  second  debentures 
(£2,500).  depreciation  on  machin?ry  and  plant,  &c.  (£8,158.  9s.)  and  in- 
terest on  loan  (£149.  18s.),  the  available  balance  was  £24,295.  12s.  ,")d. 
The  directors  recommend  payment  of  a  dividend  at  rate  of  5  p;'r  cent, 
per  annum  on  the  ordinary  shares  (£8,750),  leaving  to  bs  carried  forward 
£15..54.5.  125.  5d. 

ORIENTAL  TELEPHONE  &  ELECTRIl  CO.  (LTD.)— Tneludin;.: 
£43.2211.  ISs.  lid.  l.roujjht  forv.aid  from  1913,  and  after  deducting  the 
interim  dividends  jiaitl  in  November  on  the  preference  and  ordinary 
shares,  and  making  the  nceessary  provision  for  redemption  of  debenture 
stock  and  other  charges,  the  amount  to  be  dealt  with  is  £78,128.  Os.  10(1. 
The  directors  recommend  jiaymeut  of  a  final  dividend  of  3  per  cent,  (le 
tax)  for  tc  year  on  the  preference  shares  and  a  final  dividend  of  6  |R'r 
cent,  (tax  free)  on  the  ordinary  sliaics  (making  10  per  cent,  for  the  year), 
the  transfer  to  reserve  of  £5.000  and  to  staff  pension  fund  of  £2,ltOU. 
leaving  to  carry  forward  £58,869.  5s.  3d.  The  revenues  and  number  ol 
new  subscribers  at  the  various  exchanges  of  the  com|)any  and  of  the 
subsidiary  companies  increased  during  the  year  in  every  instanec.  Tli" 
Hombay  Telephone  Co.  increa.sed  its  tlividend  to  16  ]jer  cent,,  whilst  tht 
Telephone  Co.  of  Eg>-pt,  the  Hengal  Telephone  Co.  and  the  China  & 
.Japan  Telephone  &  Electric  Co.  have  paid  the  same  dividends  as  last 
year — viz.,  10  per  cent.,  7  per  cent,  and  5  per  cent,  respectively.  To 
meet  the  cost  of  further  large  extensions  .and  improvements,  the  Bengal 
Telephone  Co.  has  increased  its  cajiital  by  an  additional  Hs,  1.000,()()ll 
in  Ks.  UK)  shares,  of  which  one-half  were  issued.  The  new  exehanp 
premi.ses  of  (he  company  a(  I'orl  Louis.  .Mauritius,  were  opened  in  M»J 
last,  New  subscribers  continue  to  join,  and  a  small  sub-exchange  h»' 
been  opened  at  iMoka.  It  will  shortly  become  necessary  to  lay  an  luider 
grouiul  lalile  from  Port  Louis  toCuiepipe  in  order  to  pripvideii  thi'inimlih 
elfieieiit  trunk  telephone  .service  between  these  two  places  and  othri 
np-eniinlrv  iwchanues, 

POTTERIES  ELE3TRIC  TR4CTI0N  CO,  (LTD.)  The  capital  i  \p  ii.lilur 
ilnring  1914  amounted  to  tl'-'.ll72,  ."is.  The  year's  revenue  was  £129, S.'!. 
lis,  9d,  Traffic  receipts  (£1  15.082.  1  Is.  .5d.)  show  all  increase  of  £,'i.l.'i' 
12s,  9d..  compared  with  1913,  .\fterdednclingexpenses(iucludim;£l  1.3li: 
,3s.  7d.  for  debenture  and  other  interest)  the  balance  is  £35.824.  12s,  Ibi 
against  £38.528.  Lis.  Id,  With  £749.  2s.  lid.  brought  forward. l'3il..') 
1.5s.  lOd.  is  available  for  distribution.  The  directors  recommend  that  tli.5ti 
lie  placed  to  reserve,  and  £10.000  to  renewals  account,  and  that  a  divideii' 
at  rate  of  5  per  cent,  per  annum  on  the  ])roferenoe  shares  (£12,250).  ai" 
a  dividend  at  rate  of  2A  per  cent.  \vr  annum  on  the  ordinary  shnn 
(£6.125)  be  |)aid,  leaviiig'£l,li98.  L5s.  Hid,  to  be  carried  forward."  Nc);.' 
lialions  are  proceeding  with  Stoke-on-Trent  Corporation  with  the  objcii 
of  securing  the  postponement  by  the  Corporation  of  their  right  to  pur 
chase  certain  portions  of  the  company's  undertaking  in  1917  and  I!)!*! 
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The  War  Office  have  recently  impressed  sis  of  the  company's  omni- 
buses and  omng  to  the  difficulty  in  replacing  them  at  present  the  ser- 
vices have  had  to  be  curtailed.  On  the  outbreak  of  war  Mr.  G.  F.  M. 
Cornwallis  West,  the  late  chairman,  was  recalled  to  the  Colours,  and  has 
since  retired  from  t  lie  Board.  Mr.  R.  J.  Howie y,  one  of  the  managers  of 
the  British  Electric-  Traction  Co.,  was  elected  a  director  and  appointed 
chairman  of  the  Board. 

RICHAKDSONS,  WESTGARTH  &  CO.  (LTD.)— For  I  he  year  1914  the 
iiiofil  (after  providing;  il!),(Ui.  }'yi.  5d.  for  maiiilainiiij;  Imildiiii/s  and 
olrtiit)  waf  £(jf>,17().  123.  2(1.  After  paying  hitcrest  on  the  4h  per  cent. 
I«rpctual  debenture  stock  for  the  year,  directors'  fees  (£1,700),  and  writ- 
ing off  £8.000  of  cost  of  starling  and  developing  business  of  Heavy 
Stampings  (Ltd.),  the  credit  balance  is  £40,720.  12s.  2d.  The  directors 
consider  the  result's  of  the  year's  working  satisfactory,  considering  the 
ilifficiilties  encountered,  asid  the  fact  that  no  assistance  has  been  obtained 
from  government  work.  A  moderata  amount  of  Admiralty  work  has 
been  placed  with  the  company. 

'DICKERS  (LTD.) — The  directors'  report  for  1914  states  that  the  whole 
nf  the  issue  of  new  shares  which  took  place  last  year  was  more  than  sub- 
scribed for  by  the  shareholders  of  the  company.  The  directors  consider 
it  fortunate,  in  view  of  the  circumstances  which  have  arisen,  that  the 
laige  extensions  of  the  company's  works  described  in  the  report  for  l!)l:{ 
had  been  undertaken.  The  war  is  necessarily  entailing  an  excessive 
straiu  upon  the  whole  of  the  company's  staff  and  the  vast  number  of 
workinen  wliieh  the  company  employs  ;  the  directors  wish  the  share- 
holders to  feel  assured  that  every  effort  is  being  made  on  all  sides  to 
astisfy  these  abnormal  conditions,  and  that  all  the  resources  of  the  cont- 
pgiiy  and  of  its  subsidiaries  are  being  employed  to  their  utmost  capacity 
■  '  t  the  requirements  for  the  successful  conduct  of  the  war.  After 
iiJ  for  debenture  interest  and  for  tlie  de])rcciations,  the  profits  for 
u  v.ere  £1.010,034.  14s.  2d.,  and  with  £222,810.  17s.  8d.  brought 
im-u  ,1 H  I,  t  he  t  otal  is  £1 ,241 ,845. 1  Is.ilOd.  Of  this  amount  the  directors  have 
placed  to  credit  of  general  reserve  account  £250,000,  and  after  deducting 
the  interim  dividends  paid  in  August  (2J  per  cent,  on  the  preferred  5  per 
;ent.  stock  and  on  the  5  per  cent,  preference  shares  and  Is.  per  share  on 
:hf  ordinary  shares)  the  disposable  balance  is  £679,107.  2s.  lOd.  Out  of 
his  sum  the  directors  paid  in  March,  1915,  the  final  dividend  of  2i  per 
cnt.  on  the  preferred  5  per  cent,  stock  and  on  the  5  per  cent,  preference 
hares,  and  they  recommend  a  final  dividend  of  Is.  6d.  per  .share  (tax  free) 
n  the  ordinary  shares,  making,  with  the  interim  dividend,  2s.  (id.  ])er 
hare,  or  12.',  ]jer  cent,  for  the  vear,  and  leaving  a  balance  to  be  carried 
)ru.ird  of  £228.8711.   Ills.  Kid.  ' 

WEST  IKDIA  ELECTRIC  CO.  (LTD.)— The  report  submitted  at  the 
!cent  meeting  of  this  eomjianv  in  .Montreal  stated  that  the  total  receipts 
.r  1914  were  .S288,925  (against  S2S4,842  in  1913),  and  operating  exi>:-ns:.s 
ere  Sl.'3o,229  (against  8147,740),  leavini;  .8l33,09f)  net  earninu'-.  Aft  -v 
fsducting  fix  -1  charge,  of  S-)0,327  th-  net  profit  w,as  S83.3li9. 


NEW   COMPANIES,   MORTGAGES  AND 
CHARGES,  &c. 


NEW  COMPANIES. 

CLEMENT  GARRETT  S  AUTOMATICS  iLTD.)  ( 139,905)- Keg,  April  9. 
,pital  £1,000  in  £1  shares,  to  carry  on  the  business  of  clectrieal  and 
i\  engineers,  automatic  machine  manufacturers,  &c.  Privali' 
■mpanv.     First  directors  are  X,  Husbands  and  .1,  Sedgwick.  Secretary  : 

Socli/wiek,      llcg,  oHiu'  :    3.  St.  .Mary's-gat.-,  Derby,' 

PEARSON'S  ELECTRIC  MINERS  LAMP  CO,  (LTD,)  (139,974),— Reg. 
pril  15,  capital  £5,2.")0  in  5,0111)  participating  preference  shares  of  £1 
eh.  and  5,000  "  B  '"  shares  of  Is,  each,  to  carry  on  the  business  of 
anufacturers  of  and  dealers  in  electric  miners'  safety  lamps,  accumu- 
.  Iiatteries,  switchboards,  electric  liaht  bulbs  .and  fitting,s,  lamps, 
4lalors,  &c.  First  directors  are  :  0,  .1,  15,  I'orter,  F,  F,  Hilton,  B,  H, 
ealc-  ('•.  Pearson  and  L,  R,  I'carson, 

•ALSBURT  CO.  (LTD.)  (139,910)— Rjg.  April  9,  capital  £100  in  l.s, 
«rcs,  to  take  fiver  the  bifsiness  carried  on  as  Salsburv  Lamjis  ( Ltd,),  and 

c«rry  on  the  business  of  manufacturers  of  and  dealers  in  lamps,  clcc- 

»,  ga.s  an<l  other  illuminants,  cvele  ami  motor  cars,  engineers,  &c, 
c  company,      Keg.  ofliiv  :    11. 'lying  ,\c:v,  W.C. 
MORTGAGES  AND  CHARGES. 

SlECTRIC  REDUCTION  CO.  (LTD.)  Particulars  of  £25,000  debenture«, 
«t<'il  Feb.  '.I,  ]'>]:,.  b.iv<  b.cri  liird.  Whole  amount  being  now  i,ssued, 
arged  on  |iio|iirty.  pres  '01  and  future.  No  trustees, 
H.  P.  FOSTER  &  CO,  (LTD, )-  Part  iculars  of  £1,000  debentures,  created 
irch  23.  1015.  have  been  filed,  amount  of  present  issue  being  £.50. 
'i)|Krtv  ihaitfed,  company's  undertaking  and  property,  including 
wild  anil  iMi|iaitl  capital,"    No  trustees. 

Iff  F  FOSTER  &  CO,  (LTD,)-  Issue  on  March  31,  1915. of  £5.50  deben- 
I  t  of  Mfji  s  of  which  [larticulars  have  already  been  filed, 
ET  LAMP  CO,  (LTD,)— Particulars  of  £800  debentures,  created 
1915,  have  been  filed,  amount  of  present  issue  Iteing  £.500. 
charged  :  Company's  property,  present  and  future.  A 
ndum  of  satisfaction  in  full  on  April  8.  191.5,  of  debiMilure  dated 
'    I'll!    .;c,.ii,i,„^,  flno  hfusalsoljeennotifii'l       Notni'^tc.- 


CITY  NOTES. 


MEMORANDA  (April  21),— Bank  rate  o  per  cent,  (sines  Aug.  8,  1914), 
Consols  i>>i-{^.  Consols  I'av  Days  May  5  and  June  1.  Stocks  and  Shares 
Ticket  Days  April  28  and  May  12.  Pav  Days  April  29  and  May  12, 
Price  of  silver.  23-}?  d.  ' '_ 

ANGLO-AMERICAN  TELEGRAPH  CO.  (LTD,) -The  directors  have  de- 
clarcil  an  iritnim  ilivid.iid  tm  tin-  i|iiarler  ende<l  March  31  of  1.5s,  |ier 
cent,  on  the  ordinary  stock,  .ami  £1.  lO.s.  per  cent,  on  the  preferred  stock 
(less  tax),  payable  on  the  1st  prox. 

B.4.RCEL0NA  TRACTION,  LIGHT  &  POWER  CO,  (LTD.)— A  meeting  of 
bondholders  has  b;'en  calleil  to  consider  a  scheme  by  which  cash  ])ay- 
ments  of  interest  on  the  5  per  cent,  bonds  will  be  suspended  up  to  and  in- 
cluding the  instalment  due  in  ,Tune,  1918,  and  also  including  the  instal- 
ment due  last  December,  Five  per  cent,  10-year  notes  of  an  equal 
amount  will  be  issued  in  payment,  and  they  are  to  be  redeemed  by  instal- 
ments in  the  last  five  years.  Two  new  series  of  7  per  cent  prior  lien  bonds, 
each  for  £2,000.000,  are  to  rank'  before  the  5  per  cent,  bonds.  The  be- 
ginning of  the  operation  of  the  sinking  fund  is  to  be  postponed  until. Tune, 
1927.  In  a  report  by  Mr.  H.  F.  Parsball,  consulting  engineer  to  the  com- 
mittee representing  the  bondholders,  it  is  stated  that  £1.631,000  is  le- 
quired  u|)  to  .June,  1918.  to  complete  the  v.orks,  and  he  estimates  that  the 
earnings  up  to  that  time  (if  the  work  of  completion  is  put  in  hand  at  once) 
willbf  £524,059,  and  it  is  proposed  to  raise  £850,000  by  the  issue  of  prior 
lien  A  bond*.  Unless  funds  are  at  once  provided  the  vast  amount  nf 
capital  already  expended  will  be  lost. 

DEUTSCH.ATLANTISCHE  TELEORAPHENGESELLSCHAFT.— It  is  an- 
nouii  1.  a-  ni  i:  in  I  if  the  (lermanwar  news,  that  the  Deutseh-Atlantischo 
Tclcu:,i|ih>  nj  -  llsohaft.  which  own  th;  cut  submarine  cable  from  Emden 
to  Ncv,  "i  uik  I  \  la  Fayal,  Azores),  has  declared  a  dividend  of  6i  per  cent, 
for  li)14,  again-it  ~h  per  cent,  for  1913. 

HUELVA  GAS  &  ELECTRICITY  CO,  (LTD,)- The  net  profit  for  1914  was 
£2,051,  It  is  proposed  to  pay  the  dividend  on  the  preference  shares  and 
write  £1,400  off  plant,  leaving  £574  to  bs  carried  forward,  subject  to 
directors'  fees,  &c. 

MEXBOaODGH  &  RAWMARSH  CONSFRUCPION  SYNDICITE  (LTD.)- 
The  report  for  1914  states  that  tii'  i.alan;-  ■  i<  tt.ToT.  Tie- directors  recom- 
mend a  dividend  of  2}  per  ccn'  and  £14  is  canicd  forward  (against  £119 
in  1914),      Last  year  2i  per  c    ;:,  uas  jiaid. 

SHROPSHIRE,  WORCESTERSaiRE  &  STAFFORDSHIRE  ELECTRIC  POWER 
CO,— -in  cxtraiirdinaiy  general  meeting  will  be  held  on  May  3,  to 
consider  rc-;i,!iil  nui-j  dn  iding  the  existing  £5  shares  into  shares  of  £1  eacli. 
converting  I.Mi.nii  imi-sued  ordinary  shares  of  £1  each  into  150,000 
11  per  cent,  jinfci .  uvi  shares  of  £l  each,  and  authoriseng  the  borrowing 
■  111  mortgage,  of  an  amount  not  exceeding  £100,000. 

SUBMARINE  CABLES  TRUST. — Notice  is  given  that,  in  accordance 
with  the  terms  of  the  trust  deed,  62  certificates  will  b.T  redeemed  from  the 
surplus  funds  of  the  Trust  by  a  drawing  which  will  take  ])laee  on  Thurs- 
day, the  29thinst,,at  2:30p,m„at  the  offices  of  the  Trust,  34,  Fleetra 
Hou.se,  Finsburv-pavement,  Lnndon,  R.f',,  for  payment  at  £120  per  e:^rli. 
fi-at"  at  M"s=:rs",  Olyn,  Mills  ,V  C  i.,  117.  Lombard-street,  K.C, 


ELECTRICAL  COMPANIES'  SHARE   LIST. 

What  were  known  as  "  official  quotations  "  are  not  now  issued,  but 
we  give  below  the  latest  prices  at  which  actual  transactions  took  place 
on  or  before  Wednesday,  Aprii  21,  The  greatest  care  is  taken  in  compiling 
these  figures,   but  the^  difficulty  of  verification  is  now  much  increased. 

NAME.  Wed..       per  cent       D'vidend 

April  21.     Yielded,  ''"^• 


Last 

«   jD.vi- 


10   7% 

10,  ii% 


Electricity  Supply. 

Bournemouth  &  Poole  E.L.  Ord. 

Do,    4i%  C'Jm,Pref 

Do,     6%  Cum,  2nd  P,'ef 

Brompton  &  Kensington  Ord, 


St,  I  *% 
St.  I  4% 
10   51% 


Central  Elec.  Supp.  G.  Deb.  St 

Charing  Cross  West  End  &  City  Debs.,, 

Do,    4i%  Pref 

City  of  London  Elec.  Lt,  Ora 

Do.    6%  Pref 

Do,    5%  Deb,  St 

County  of  London  fc%  Pret 

Do,    2nd  Deb 

'  Edmundson's  Elec.  Supp.  4J%  Debs.., 
Kensineton  and  KnightsbridceOrd.  .. 
London  Elec.  Supp.  6%  Pref 

Do.     4%  Mort.  Debs 

Metropolitan  E.  Supp,  Ord 

Do,     1st  Mort,  Deb 

Newcastle  &.  Dist,  E.L,  6%  2nd  Dbs  . . 
Newcastle- •on-TyneE,S.5%2dMt,Db.St, 
North  Metropolitan  E,  P,  Supp,  6%  Pre( 
South  London  E.S.  1st  Mort.  Debs.    . 

Urban  Elec,  Supp  4»%Db.  St    

Westminster  E.S.  Co'rp,  Ord 

Do,     4J%Cum,  Pre; 

Electric  Railways  &  Tramways. 

British  Elec.  Traction  5%  Debs 

Do,    6%  Cum,  Pref 

Central  London  Guar,  Assented  Ord.  . 

Do,  do.  Assented  Dof.  Ord.  . 
Lanarkshire  Tramways 

tEx  dividend  or  IntefMI' 


9} 

9A 

lOA 

at 

901 
91 
4* 
Hi 
lit 
110 
lU 
>J7J 
794 
7t,, 

86j' 
31 
94i 
981 
99 
b'. 


5  16    0 

4    8    5 


Mar,  Sept 
Feb,  Aug 
Feb,  Aug 
Mar,  Sept 


4    7  11       Jan,  July 


5  7    6 

6  6    2 


6    4  2 

5  19  4 

4  12  3 

5  12  0 

4  IS  3 

6  1  10 

5  1  0 
5  10  4 


S  4  10 
5  4  10 
5  17  11 


Feb,  Aug. 
Mar,  Jly 
Jun.Dec 
Feb,  Aug 
My,  No/ 

July 
Feb,  Aug 

Jan.'jly 
Mar,  Aug. 

Jan,  Jly 
Mar,  Sept 
Mar,  Sept 

Apl,  Oct 

Jan,  Jly. 
Apl,  Oct 
Mar,  Sept 

Jan.  Jly. 

Apl,  Oct 
Fob,  Aug 
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ELECTRICAL  COMPANIES'   SHARE    LKJ. —Continued. 


E!Last 
<  Divi-' 

to  jDEND 


Electric  Railways  and  Tramways. 

London  Electric  Ry.  Ord I 

Do.     4%Pref 

Do.    4%  Debs 

Metropolitan  Ry.  Con.  Ord ! 

Do.    3i%  Pref 

Do.    3i%  Convertible  Pref | 

Do.    3J%ADebs : 

Do.    3J%  Debs " 

Metropolitan  Dist.  Ry.  Ord 

Do.    4%  Prior  Lien 

Do.    4i%  First  Pref 

Do.     6%  Perp.  Debs 

Do.    4%  Debs 

Do.     4%  Debs.  (1903-5) 

Do.     4%  Guar.  Stock ...i 

Underground  E.  Rys.  of  London  Shares 

Do.    A  Ord 

Do.    6%  Inc.  Debs. 

6"^  tr.c.  3Js..  with  coup.  15 


St 

4% 

St 

u% 

St 

3*% 

■M"„ 

St 

3t% 

St 

■in 

•St 

Kt 

4% 

St 

4»% 

St 

h% 

St 

4% 

Print 

Wed., 

April  21. 

—cont. 
Ib 
66 
85.'. 
30t 
77i 
74i 
83 
83i 

92* 


j      Rate 

'  PER  CENT. 

,  Yielded. 


Do. 


Electric  Manufacturing,  &c, 


Brit.  Alur-.inium  Ord 
Do.    Prior  Lien  Debs 
Do.    6%  Pref. 

Brit.  Insulated  &  Helsby  Ord 
3/0       Do.    6%  Cum.  Pref. 
6%      British  L.M.Ericssion  Mfg.  Cm.6%  Pref.j 

Ji'i,    Brit  Westinghouse  Pref 

5/0  '  Callender's  Cable,  &c.,  Co.  Ord 

S|  2/6  \     Do.    5%  Pref 

15%  I  Castner  Kellner 

6%  ;  Dick,  Kerr  &  Co.  6%  Pref.    

..      Blison&SwanU.Elec.LtA.  £3pd 

6%     Elec.  Construction  Ord 

4%      Do.  4%  Debs 

lOi  6/0  !  General  Electric  6%  Pref 

51  20°il  W.  T.  Henley's  Telegh.  Wks.  Co.  Ord. . 


Do.   41%  Cum.  Pref. 

Do.     4t%  Db 

India  Rubber,  G.  P.  &c,  Ord, 

Do.  Pref 

Do.     4%  Debs 

Telegh.  Con.  &  Main.  Co.  . . . 

Do.    45%  Debs 

Vickers  Ord 

Do.    5%  Pref 

Do.    1st  Debs 

Do.    4i%  2nd  Debs 

Tel^aphs.  I 

Anglo  American  6%  Pref.  Ord ' 

Do.    Def.  Ord 

Commercial  Cable  4%  Debs 

Cuba  Submarine  |0%  Pref 

5/0    ]  Direct  Spanish  10%  Pref 

4<;'o  !  Direct  United  States 

25/Oi  Eastern  Tel.  Co.  Ord 

17,'6       Do.    3i%  Pref 

i%  I     Do.    4%  Debs 

4%     Eastern  Extension  Tel.  Co.,  4%  Debs. . . 

2/6       Do.    Ord 

22",.!  Gt.  Northern  Tel.  Co 

2/0  1  Marconi's  Wireless  Tel.  Co 

l/4i,i     Do.    7%  Pref 

West  India  &  Panama  Ord 

Do.     1st  Pref 

Western  Telegh.  Co 

Do.    4%  Deb.  St 

Telephones. 

$2      American  Telephn.  &  Telgh.  $100  Cap. 

5%     Cuban  Telephn.  Co.  5%  Bds 

ll  7»,d.    Monle  Video  Telephn.  Ord   

. .;  4}%    New  York  Telephone  4*%  Bds 

9;     I  Oriental  Telephone  Ord 

4%       Do.    Db.St 

4  j%  Telephn.  Co.  of  Egypt  Db.  St 

3/0  1  United  River  Plate  Ord 

Financial  and  Investment. 

ClobeTelegh.  &  Trust 

Do.    6%Pf ■ 

Mackay  Conr.pinics'  Common  

Do.     JlOO  Pref      

Submarine  Cible  Trust  Certs 

Colonial  and  Foreign  Railways,  I 

Anglo  Argentine  Trams.  5%  Debs 

Do.    41%  Debs 

Do.    4%  Debs ' 

Do.     Si%  1st  Pref 

Do.     5J%  2nd  Pref 

Brazilian  Traction  Ord 

Do.    6%  Pref 

BrisbaneTrams  Ord 

Do.    5%  Cum.  Pref 

Brili.ih  Columbia  41%  Con.  Debs 

Calcutta  Elec.  Trams.  Ord 

H,iv:ina  Elec.  Ry.  5%  Bds 

Madra;  Elec.  Trams  6%  Cum.  Pref.   . . 

Man.io3 Trams  5%  Dobs 

Mexico  Trams  Common  St 

Do,    5%  B-Js    

Montreal  Street  Ry.  4)';^  Debs.  (1922). . 
Rkj  'le  J,'.i,eir->  Tr..m.  L.  &  P,  50  yr.  Bds 
Torr,-i'',  p  ,i:*M/  O-,.  •ll';,,  Bh 

Colonial  and  Foreign  Electric 

My  6%  Prof 


IS 
12,-, 


91i 
!41 

4-1 
96 

2* 
8ft 
97J 
36i 


106; 

22  IS 

77 

15 

7t 

6t 

1368 

744 

92t 

92 

13 

28i 

i\i 

Itt 


5  H  8 

4  13  3 

4  9  U 

4  13  0 


.s   n 

0 

4  )■/ 

4 

7  14 

10 

9    2 

11 

.S  lb 

11 

h    !) 

11 

6  17 

11 

4  14 

9 

4  i;i 

9 

,=i    H 

10 

b  lb 

9 

5  2 
4  14 
4    5 


129J 

Tramways 


4ft 
3K 
58J 
94 

41 
81! 

6! 
88i 

5 
69 
35 
S4J 
99J 
791 
951 

.Supply, 

'       5* 

1031 


&C. 

5  10 


HETAL  PRICES. 


Mes! 


(^mmon  St 

Dly5%  IstMt.  Dobs, 

.  b.  St 

'-Power 5%  Bds.... 


_5i?!. 


D-t^   St 

i'.'Co.'6%p/ 


89A 
102 
102» 


9Bi 
e9i 


5  14 

4  16 

5  16 

6  12 


4  18 
4  17 
4  18 


Jan,  July 
Mar.  Sept 
Jan,  Jly. 
Feb,  Aug 
Feb",  Aug 
Feb,  Aug 
Jan,  July 
Jan,  July 
Feb,  Aug 
May,  Ndv 
Feb,  Aug 
Jan.  July 
Jan,  July 
Jan,  July 
Mar,  Sept 


Mar,  Sept 
Mar,  Sept 
Jan,  July 
March 

Apl,  Oct 

Mar 
Jan,  Jul.v. 
Jan.  July 
Aug.  Feb 
Jan,  July 
Mar,  Sep 

Aoril 
Jan,  July 
Feb,  Aug 
May,  Nov 

Sept 
Feb,  Aug 

May 
Jan,  July 
Jun,  Dec 
Feb,  Aug 

Jun,  Dec 
Feb,  Aug 
Apl,  Oct 
Apl,  Oct 
Mar,  July 
Jan,  Jly 
May.  Aug 
•  May,  Aug 
Jun,  Dec 
Jan,  Dec 

n>,My,Aug,N 
Fb,My,Aug.N 
Ja.Ap.Jly.O 


Ja,Ap,Jly.O 

Ja.My,Jly,0 

Ja,My,Jly,0 

May,  Nov 

Feb,  Aug 

Ja,  Ap.Jly.O 

Ja,  My.  Jly 

April 

July 

May.  Nov 

May,  Nov 

Mr.Jly.O.Dec 

Jun.  Dec 

Ja.Ap.Jn.O 
Jan.    Jly 

Nov. 
May,  Nov 
Aol,  Oct 
Jan,  July 
Jan,  July 
Apl,  Oct 

Sp.Dc.Mr.Jn 
Sp.Dc.Mr.Jn 
Ja.Apl.Jly.O 
Ja.Ap.jiy.C 
Apl,  Oct 

Jun,  Deo 

Jan,  July 

Jan,  July 

Jan,  July 

Jan,  July 

Fb.M.Aug.N 

Ja.Apl.Jly.o 

I        May 

May,  Nov 

Mar,  Sep 
Feb,  Aug 

Jan,  July 
Fb.M.Aug-.N, 
Mar,  S<ip 
Fob,  Aug 
Jun,  Dec 
Fob,  Aug 

Mar,  Sopt 
'  '     Jun,  Dec 
4  : 
1       Apl,  Oct 

Ja.ApUly.O 
June,  Doc 
Apl,  Oct 
Jan,  July 

Ja.Apl.Jly,0 
Jan,  July 
May,  Nov 
Jan,  July 
Jan.  July 


Anttmonsr  „„__.,, 
English  Lsad..^...,. 


oor  ton. 
£80  0  C 
£23  10    C 


J.  B.  Garnham  &  Sdhs,  132,  Upper  Tiiames-street,  London,  E.G.,  quofe  under 
date  April  21,  the  following  as  the  present  basis  prices  of 
New  Mbtals.  per  Ib. 

Solid  Drawn  Brass  Tubes ,  _     lOVd. 

Solid  Drawn  Copper  Tubes '  Illd. 

Brazed  Copper  Tubes 11  id. 

Brazed  Brass  Tubes 12id. 

Brass  Wire lOd. 

Copper  Wire lljd. 

Rolled  Brass Q;d. 

Brass  Sheets  ^„^„^^     lO'd. 


per  ton. 
Copper  Sheets  „,„„„„..  £90  0  0 
Spelter £42    0    0 


Old  Mbtau> 

Clean  Scrap  Copper 

Braziery  (>jpper  Scrap 

Clean  Scrap  Brass 

O'd  Lead    

Old  Zinc 

Hollow  Pewter 

Black  Pewter 

Gun  Metal .... « 


per  ton. 

£65  0  C 
£53  0  C 
£48  0  C 
£20    0    C 


£115  0  0 
£85  0  0 
£59     0    0 


Mr.  A.  Joseph.  Earl^street,  London-road,  Southwark,  London,  &E..  quotoi  uudor  data 
:ril  20 ,  the  following  prices  of  Scrap  Mbtals  : — 

rorton. 


per  ton. 

Aluminium  Cuttings    £66    0    0 

Clean  Mixed  Brass    £5^10    0 

Clean  Copper £70    0    0 

Braziery  Copper £64    0    0 

Gun  Metal £64    0    0 

Mr.  Joseph  can  supply  solder  at  ttie  following  prices  per  ton  :  Plumber's  Solder  (In  ba 
of  strip),  £75;  Commercial  Tinman's  Solder.  £95  ;  Blowpipe  Solder,  £105. 


Old  Lead £19   0 

Tea  Lead £17  10 

Old  Zinc £33    0 

Hollow  Pewter £120    0 

Shaped  Black  Pewter  £85 


ELECTRIC  TRAMWAY  &  RAILWAY  TRAFFIC  RECEIPTS. 


Inc.  or  dec.                 Aogrboatb. 

""         S^,1.|   Amount 

Inc.  or  dec. 
(a) 

Aberdeen  Corporation  ... 

Anglo-Argentine 

Ashton-under-Lyne 

Ayr  Cxirporation 

Bath  Electric  Trams,  Ltd 
Birkenhead  Corporation . . 
t  Birmingham  Corporation. 
Blackburn  Corporation  . . 

Bolton  Corporation 

t  Bournemouth  Corporation 
Bradfc  ra  Corporation  .... 

Brighton  Corporation 

tBristol  Trams  &  Carriage 
Burmali  E.  Trams  &  Ltg. 
Burnley  Corporation    .... 

Burton  Cxjrporation 

Bury  Corporation 

Calcutta  Tramways!^.  .. 

Camborne-Redruth   

Cardiff  Corporation 

Central  l.ondon  Railway. . 
Cork  Electric  Trams  Co.. . 
Croydon  Corporation  .... 

•Derby  (ikirporation 

Dover  Corporation 

Dublin  &  Lucan  Railway  . 

Dublin  United 

Dundee  Corporation 

East  Ham  Council , 

Erith  Urban  Council...., 

Eieter  Corporation 

Glasgow  (Corporation 

Glossop  Trams 

Gloucester  Corpn 

t  Halifax  Corporation  .... 
Hastings  Elec.  Trams  CJj.. 

Hong  Kong 

Huddersfield  Corpn... 

Hull  Cx)rporation 

litord  District  Council. 
Ilkeston  Corporation . . 

Ipswich  Corporation 

IsleoiThanetCo 

Kilmarnock  Corporation . . 
Lanarkshire  Trams  (^.  .. 

Lancashire  United   

L^eds  Corporation  

Leicester  Corporation  .... 

Leilh  Cx)rporatton   

Lincoln  Corporation 

LiverpoolCOrporation .... 
Llverfool  Overhead  Rly.. 
LlandudnoiCOlwynBayR 
(.ondun  (Ounty  Ckiuncii  . . 

London  Elec.  Ry.  (O 

La>ndon  United 

Lowestoft  corporation  ... 
Maidstone  Corporation . . . 
Manchester  corporation  .. 

Mersey  Railway   

Nelson  Corporation 

Newcastle-on-Tync  COrpn 

Newport  (Mon.)  COrpn 

Northampton  corporation 
Oldham  Corporation  .... 
Perth  (N.B.)  corporation 
Perth  (W.A.)  Elec.  Trams. 
Portsmouth  Corporation 

Preston  Corporation 

Rothorham  corporation  .. 

Sallord  Corporation 

Shanghai 

Sheihuld  corporation 

Singapore  Trams 

Soutnampton  COrpn 

Southend  corporation .... 
Sflyb'dge,Hydc,&c,Jt  B, 
Sunderland  corporation  . . 

Sunderland  District  

owuiouri  i^rpuratjon  .... 

Pyneslde  Tram  CO 

Wallasey  corporation  .... 

A/aball  corporation  

^arnn^ton^COrporatlon. . 
^est  Ham  Corporation . 
Wolverhampton  Corpn 
lforitshlr.-W.R,  Trams  . 


1,620 

53,734 

425 

279 

1,253 

12,286 

1.167 

2.612 

2,164 

7,521 

946 

9.957 

R3.473 

1,541 

267 

1,329 

H63.993 

138 


6,326 
1,346 
1.285 


290 

2,060 

915 

2,387 

2,981 

538 


162 
1.333 
1.5o7 
8.098 
2,600 
676 
122 
12.562 


1.290 

418 

1.540 


755 

3 

472 

2 

28 

2 

51 

2 

1.S,S 

2  . 

547 

28i| 

19 

48 

197 

15 

820 

IS 

2,081 

3 

708 

16 

760     -       262 


18 

2.i37   ■ 

17 

2,455 

14 

856 

14 

998 

19 

4,900 

IB 

8,226 

14 

1,296 

14 

754 

18 

1,357 

14 

Si9 

14 

179 
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17 
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14 
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18 
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4,973 
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457 

1.884. 
85,884 
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3,309 

'840 

930,925 

1.757 

664 

4.705 

11,284 

7,021 

7.745 

1,589 

252 

1,128 

8,407 

7.641 

26.316 

23,222 

21,997 

43.499 

33.663 

391 

192,010 


315 
2.522 

484 

1.274 

37 

424 

562 

11.990 

-r38,533 

558 

116 

-        484 


6.307 
1.893 
2.255 
13,835 


123 
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444 
■53 
3S 
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(a)  Those  comparisons  are  with  the  corresponding  period  last  year. 
t  locludosomnlbusos.  kc.  t  Minus  2  days.  I  Minus  3  din. 
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field.  It  was,  therefore,  a  case  largely  of  the  opposition  of 
large  towns  towards  the  siipply  of  electrical  energy  to 
country  districts.  The  idea  underlying  this  opposition 
seems,  to  have  been  that,  in  the  event  of  these  cities 
extending  their  boiuidaries,  they  might  embrace  some  dis- 
tricts receiving  a  supply  from  the  Power  €ompany.  Such 
opposition  does  not  seem  to  be  0}i  the  basis  of  the  greatest 
good  for  the  greatest  number,  but  assuming  the  attitude 
of  the  big  to\vns  to  be  justified,  the  Select  Committee  could 
have  easily  inserted  a  clause  or  clauses  protecting  their 
future  mte rests. 


N^OTE  S. 


Yorkshire  Electric  Power  Bill. 

We  have  more  than  once    referred  to    the   Yorkshire 
Elii-tric  Power  Co.'s   Bill,  by  which  powers  were    sought 
tn  supply  energy  for  electric  hght,  as  distinct  from  electric 
pi'wer,  in  certain  districts  of  the  Company's  area.    A  good 
ijial  of  opposition   was  aroused  originally,   probably  on 
ini-oimt  of  the  old  idea  that  a  purely  local  municipal  supply  ie 
fill'  best  thing  to  have.     More  recenth',  however,  there  has 
turn    a    change    in    this    attituds.     The    Company's  area 
includes  a  large  number  of  districts  of   a  rural  character, 
wlnTC  it  would  be  out  of  the  question  to  lay  down  a  purely 
local  supply,  which,  in  any  case,  could  not  give  electricity 
cheap  terms.     Under  these  conditions  a  power  company 
ii  a  great  advantage,  and  many  local  authorities  now  see 
force  of  this  situation.    They  reahse  that  the  Company 
n  a  position  to  give  a  supply  which  is  not  easily  obtainable 
•rwise.     Consequently,  many  Urban  and  Rural  Comicils 
-ed  resolutions  in  favour  of  the  Bill,  and  several  gave 
lence    in    its   support    at    the    Parhamcntary    inquiry. 
lact  there  was  no  opposition  from  the  0.'5  districts  wliich 
'  >v.  re  included,  and  out  of  this  number  43  gave  active  support, 
Tiic  main  local  opposition  to  the  Bill  came  from  the  Coimtv 
'liorough.'f — from   Bradford,  Barnsley,   Brighouse,   Halifax, 
lliiddersfield,    Leeds,    Rotherham,    Sheffield    and    Wake- 


Appare.mtly,  however,  the  opposition  wliich  cariied  the 
greatest  weight  with  the  Parhamentary  Comniittee  came 
from   the    Board    of    Trade ;     this    was    based    on    the 
facts  that  the  Bill  did  not  give  any  right  of  purchase,  and 
that  local  authorities  could  only  purchase  works  which  were 
exclusively  used  in  their  own  district.     Actually,  however, 
this  question  appears  to  be  provided  for  by  the  Yorkshire 
Power  Company's  Act  of  1901,  and  this  fact,  as  admitted  by 
Mr.  Booth  in  evidence,  escaped  the  attention  of  the  Board 
in  reporting  on  the  present  Bill !     It  is  regrettable  that  this 
idea  of  purchase,  'svith  its  supposed  benefits,  should  be 
allowed  to  interfere  with  a  Bill  of  this  kind  ;  but,  even  so,  it 
seems  to  us  that  it  should  have  been  possible  to  arrange 
matters  instead  of  the  Committee  adopting  a  course  which 
led  to  the  withdrawal  of  the  Bill.     The  attitude  adopted  by 
the  Board  seem.s  to  be  that  any  course,  contrary  to  the 
Electric  Lighting  Acts,  however  beneficial  to  the  coinmiunty, 
should  not  be  permitted.     There  is  little  doubt  that  a  rigid 
adherence   to   the   prmciple   of   purchase    by  small   local 
authorities  as  enshrined  in  the  Electric  Lightuig  Acts  of 
1882  and  1888  is  not  in  the  public  interest,  and  that  it  is 
economically  unsoimd.  Further,  it  is  obviously  a  wrong  pohcy 
to  separate  the  supply  of  lighting  from  that  for  power  in 
rural  districts.     The  electrical  industry  of  this  coimtry  has 
suffered  badly  from  hasty  and  rashly  conceived  legislation, 
and  we  regret  to  see   a  Department  of  the   Government, 
whose  province  it  is  to  look  after  the  irite rests  of  the  industry 
and  trade  of  the  comitry,  acting  m  a  manner  which  we 
consider  to  be  highly  prejudicial  to  the  progress  and  develop- 
ment of  the  electrical  industry. 


High  Permeability  Iron. 

It  is  now  many  years  since  the  mechanical  idea  of  cxj>lain- 
ing  ferro-magnetism  by  means  of  molecular  magnets  was 
emphasised  by  Ewing,  and  yet  not  very  much  progress  has 
been   made  in  this  direction  since  that   time.     EwiNOs' 
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theory  explained  a  great  deal,  and  groups  of  small  magnets 
illustrating  what  takes  place  have  often  been  exhibited  ; 
but  it  still  remains  to  be  shown  how  we  can  make  these 
small  magnets  turn  with  the  greatest  possible  ease  in  a 
magnetic  field — in  other  words,  how  a  medium  is  to  be 
provided  for  them  which  has  but  httle  viscosity.  Research 
during  recent  years  has  thrown  a  good  deal  of  light  on  the 
composition  of  iron  and  steel  as  obtained  commercially.  It 
has  been  shown  that  saich  iron  is  by  no  means  a  very  simple 
body,  and  that  its  properties  depend  considerably  upon 
the  allotropic  modifications  that  are  present  along  mth 
various  carbides.  Some  hght  is  thrown  upon  this  subject 
by  an  uiterestLng  investigation  made  by  Mr.  T.  D.  Yensen, 
an  accomit  of  which  we  give  in  another  colimui.  This 
investigator  shows  th?  enormous  effect  produced  by  melting 
iron  in  vacuo.  Even  when  commercially  good  iron,  such 
as  Swedish  charcoal  iron,  is  taken,  the  melting  of  such  iron 
in  vacuo  produces  a  great  improvement  in  the  magnetic 
quahties,  and  when  electrolytic  iron  is  taken  the  results 
obtauied  are  still  more  marked.  If  melting  is  not  carried 
out  in  vacuo,  impurities  seem  to  be  introduced,  partly  by 
the  metal  decomposiiig  the  carbon-monoxide,  which  thus 
permits  carbon  to  pass  into  the  iron,  and  partly  by  ferroiis- 
oxide,  which  is  absorbed.  When  these  two  substances  are 
interspersed  among  the  ferrite  crystals  there  ap|)ears  to  be 
a  lowering  of  the  permeabihty  and  an  increase  m  electrical 


0.\  the  other  hand,  if  the  iron  is  melted  in  racuo,  there 
appears  to  be  a  tendency  for  carbon  to  come  out  of  the  iron 
and  to  form  carbon-monoxide  with  the  residual  oxygen  ;  thus 
the  carbon  content  is  reduced.  For  example,  Swedish  iron 
so  melted  lost  95  per  cent,  of  its  carbon.  By  taking  elec- 
trolytic iron  the  author  obtaiiied  the  extraordinarily  high 
figure  of  19,000  for  the  permeabihty  in  one  mstancs,  and  an 
average  of  12,950  as  the  maximum  permeabihty  for  a 
number  of  samples.  It  is  interesting  to  note  that  the 
hysteresis  loss  is  decreased  by  this  treatment,  but  the  con- 
ductivity increases,  so  that  the  eddy-current  loss  would  be 
greater.  Very  possibly,  therefore,  the  combined  iron 
losses  would  remain  much  about  the  same.  As  to  whether 
this  method  of  treating  iron  will  become  commercial  must 
depend  largely  upon  the  cost.  Generally  speaking,  nothing 
material  is  gained  by  carrying  permeability  above  a  certain 
figure,  because  other  considerations  enter  into  the  designs 
of  electrical  machinery,  so  that  the  magnetic  circuit  cannot 
be  cut  down  indefinitely.  It  is  obvious,  however,  that 
there  are  certain  cases  in  which  very  liigh  permeability 
might  be  most  important,  and  in  such  cases  the  cost,  even 
if  high,  would  be  a  secondary  consideration.  In  any  case, 
it  is  well  to  bear  in  mind  that  our  ideas  of  permeabihty  being 
limited  to  a  few  thousands  are  now  out  of  date. 


Safety  Lamps  Approved  by  the  Home  Office.  On  Aiuil 
22  the  Jloiiic  Secretary  made  an  (udcr  apjiroving  Hcst'.s  E.xccl- 
sior  Safety  Lamp  No.  4  and  I'attor.sou  &  Co.'s  Safi-tv  Lamp 
Type  B7  for  use  in  all  mines  to  which  the  Coal  Mines  Act,  1911, 
apphes.  A  complete  list  of  approved  safety  lamps  is  printed 
a.s  an  appendix  to  the  order. 


Royal  Engineers  (T.F.) — The  following  appointments  have 
been  made  : — 

Hampshire  (Fortress)  No.  4  Electric  Lights  Company:  Norman  M. 
Radermacher  to  be  Second-Lieutenant. 

London  Electrical  Engineers  :  C'orpl.  Thos.  H.  Gotch,  Lance-Corpl. 
Gerald  F.  Wood  and  Pte.  Alfd.  Blackie  (from  Artists  Rifles)  to  be  Second- 
Lieutenants. 

German  Chemical  Industries. — An  interesting  Paper  on 
this  subject  was  read  recently  by  Prof.  Percy  P.  Frankland, 
F.R.S.,  before  the  Society  of  Chemical  Industry,  and  is  given 
in  the  "  Journal  "  of  the  Society  for  the  loth  inst.  Apart  from 
purely  chemical  products,  on  wliich  a  great  deal  of  information 
is  given,  me  author  gives  interesting  details  in  regard  to  the 
various  products  which  are  made  electrically,  such  as  nitrates, 
hydrogen  and  bleach. 

Weathering  of  Coal.— The  loss  in  calorific  value  that  coal 
undergoes  when  it  leaves  the  pit  head  has  been  investigated  bv 
Prof.  S.  W.  Parr  and  Mr.  W.  F.  A^Tieeler,  of  Illinois  University, 
from  whose  conclusions  the  following  passage  is  taken  :  Coal 
of  the  type  found  in  Illinois  and  the  neighboiuing  States  is 
not  affected  seriously  dm-ing  storage  when  only  the  change  in 
weight  and  losses  in  heating  power  are  considered.  The 
changes  in  weight  may  be  either  gains  or  losses  of  probably 
never  over  2  per  cent,  in  a  period  of  one  year.  The  heating 
value  decreases  most  rapidly  dm-ing  the  first  week  after  mining, 
and  continues  to  decrease  more  and  more  slowly  for  an  in- 
definite time.  In  the  coals  that  have  been  tested  1  per  cent, 
is  about  the  average  loss  for  the  first  week  and  3  to  3-5  per  cent, 
would  cover  the  losses  for  a  year.  A  table  of  values  showing 
the  residts  of  six  weathering  tests  of  Vermihon,  Williamson  and 
Sangamon  (111.)  nut  and  screenings  is  given  below. 


Ash. 

Sulphur 

Heat  units 
referred  to 
actual  or 
unit  coal. 

Loss, 
per  cent. 

Stored  in  exposed  bins- 

15-26 
15-13 
15-68 
14-96 
14-33 

15-26 
15-13 
15-07 
14-42 
14-77 

15-26 
15-13 

15-84 
1502 

4-03 
3-53 
3-61 
3-36 
3-29 

4-03 
3-.53 
3-53 
3-37 
3-57 

4-03 
3-53 
3-69 
3-81 

14,787 
14.666 
14,606 
14,525 
14,379 

14,787 
14,666 
14,605 
14,453 
14,323 

14,787 
14,666 
14.532 

i4.r)(>7 

Seven  days  after  mining  

Two  months  after  mining;  . . . 
Six  months  after  mining; 

0-82 
1-22 
1-77 
2-76 

Stored  in  covered  bins — 

Seven  days  after  mining 

Two  months  after  mining;  . . . 
Six  months  after  mining; 

0-82 
1-22 
2-26 
3-14 

Stored  under  water — • 

Same  day  as  submerged  

Six  months  after  mining; 

082 
1-73 
1-49 

Effect  of  Gases  on  Electron  Emission  from  Glowing  Solids. 

The  results  of  an  investigation  made  by  Mr.  F.  Horton  on  the 
ionisation  produced  by  a  glowing  Nernst  filament  when  used  as  a 
cathode  in  a  discharge  tube  in  the  presence  of  various  gases  of 
different  chemical  afiiuities  for  the  material  of  the  filament 
were  communicated  in  a  Paper  before  the  Royal  Suciety 
recently.  It  has  been  found  that  the  actual  electron  emission 
from  the  filament  is  independent  of  the  natm-o  of  the  surround- 
ing gas — at  least  for  the  gases  air,  nitrogen,  oxygen  and 
hydrogen— for  at  low  pressures  the  thermionic  currents 
measured  under  similar  conditions  in  these  gases  were  prac- 
tically the  same.  At  lii<;her  pressures  the  thermionic  currents 
differ  considerably  owing  to  the  effect  of  ionisation  by  collisions 
being  different  in  the  different  gases.  The  increase  in  tiio  cur- 
rent due  to  ionisation  by  colhsions  in  hydi'ogen  is  much  greater 
than  it  is  in  air,  o.wgen  or  nitrogen.  TJU'  experiments  were 
repeated  with  a  Nernst  filament  covered  with  lime,  and  it  was 
similarly  found  that  the  electron  emission  (lom  lime  under 
these  conditions  was  not  increased  by  hydrogen,  altlmugh 
earlier  experiments  have  shown  that  lime  heated  on  platinum 
gives  a  much  larger  electron  emission  in  hydrogen  than  it  does 
in  air.  This  appears  to  be  caused  by  the  hydrogen  increasing 
the  emission  from  the  j)latinum,  an  effect  which  lias  lieen  shown 
Ijy  If.  .\.  Wilson  to  ht^  (hie  to  I  lie  alisorjition  of  liyilrogen  by  the 
metal.  Lime  and  the  oxides  of  a  Nernst  filament  do  not 
absorb  hydrogen,  and  the  electron  emission  from  these  sub- 
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stances  is  therefore  unaltered  by  the  presence  of  this  gas. 
That  the  electron  emission  from  an  oxide  cathode  is  the  same  in 
oxygen  and  in  hydrogen,  gases  which  have  very  different 
chemical  aflfiiiities  for  the  material  of  the  cathode,  is  evidence 
against  the  theory,  which  has  lately  been  put  forward,  that  the 
electron  emission  from  a  glowing  sohd  is  due  to  chemical  action 
between  the  solid  and  the  surrounding  gas. 


Current  Topics. 

Subjects  of  current  interest  dealt  with  in  this  issue  Include 
the  following : — 

ill.  K.  D.  Clifford  concludes  the  article  on  Ihe  "  Direct  Pleasure- 
ment  of  Power  Factor  "  (p.  125). 

The  first  part  of  an  article  on  the  "  English  Electrotechnical 
Iiulustrv  and  tlie  Russian  INiarket,'"  by  Mr.  P.  Gurewitsch,  appears  on 
p.  128.  " 

We  give  an  abstract  of  the  Paper  on  the  "  Bombay  Hydro-electric 
Scheme,"  by  Mr.  A.  Dickinson,  which  was  read  last  night  before  the 
Institution  of  Electrical  Engineers  (p.  117). 

We  conclude  our  accoimt  of  the  discussion  which  took  place  in 
London,  Manchester  and  Birmingham  on  Mr.  J.  H.  Rider's  Paper  on 
■•  The  Power  Supply  of  the  Central  Mining-Rand  Mines  Group  " 
(p.  122). 

A  Paper  on  '"  Magnetic  and  other  Properties  of  Electrolytic  Iron 
.Mi-lted  in  Vacuo,"  by  Mr.  T.  D.  Yensen,  is  abstracted  (p.  119). 

A  Home  Office  Report  by  Dr.  R.  V.  Wheeler  on  "'  Battery  Bell 
Signalling  Systems  for  Mines  "  is  abstracted  on  p.  132. 

Our  Leading  Article  deals  with  tliis  question  (p.  130). 

I  'impaiiies'  Heelings  and  Reports. — Meetings  of  the  Anglo-Portu- 
^c  Telephone  Co.,  Direct  United  States  Cable  Co.,  Indian  Elec. 
-  iiply  &  Traction  Co.,  and  the  Laimceston  &  District  Elec.  Supply 
I  n.  are  reported,  and  the  directors'  reports  abstracted  include  those 
"1  the  Cuba  Submarine  Telegraph  Co.,  Dudley,  Stourbridge  &  Dis- 
1  rict  Electric  Traction  Co.,  O.  C.  Hawkes,  Kidderminster  &  District 
i:i?c.  Lighting  &  Traction  Co.,  North  of  Scotland  Elec.  Light  & 
I'ower  Co.,  and  Willans  &  Robinson  (pp.  144-14.5). 


OBITUARY. 


H.  \\'.4RD  Leonard. — \Ve  regret  to  record  the  di^ath  of  Mr.   H. 

l^ard  Leonard,  which  occurred  very  suddenly  at  the  banquet  of  t  he 

American  Institute  of  Electrical  Engineers  at  the  Hotel  Astor,  Xew 

fork.     Mr.  Leonard  was  well  known  as  an  inventor  anil  patented 

bver  100  inventions,  which  covered  a  wide  field  on  the  heavy  com- 

nercial  side  of  electrical  engineering.     Mr.   Leonard  was  born  in 

!  ncinnati  in  1861  and  graduated  at  the  age  of  22  at  the  Massaclui- 

etts  Institute  of  Technology.     A  year  later  he  became  associated 

irith  Thomas  A.  Ed  son  as  a  member  of  Mi-.  Edison's  staff  of  four 

ag  neers  selected  io  introduce  the  Edison  central-station  system. 

Jkt  the  age  of  26  he  was  made  general  superintendent  of  the  Western 

Electric  Light  Co.  at  Chicago.     The  following  year  lie  formed  the 

firm  of  Leonard  &  Izard,  which  made  many  imjiortant  iastallations 

of  central  stations  and  electric  railways.     In  1889  the  firm  was  bouglit 

"111  by  the  Edison  interests  and  Mr.  Leonard  became  general  manager 

'    III!  combined  Edison  interests  for  the  United  States  and  Canada, 

li  headquarters  jn  New  York.     In  1891  he  completed  his  inven- 

ns  of  the  Ward  Leonard  sy.xiciii  of  iiidtur  control,  and  in  1892  he 

'■  the  world  hs  mulli  pli-  \  oltirjc  s\>iriii.     His  system  of  "  rc- 

I'Tatlve  braking,"  the  (Imililc  :mii  rmnil -breaker  and  his  lighting 

-icm  for  trans  and  automobiles  are  other  well-known  inventions 

liic  to  him.     For  electrical  research  work  the   Franklin  Institute 

"f  Philadelphia  in  1903  conferred  upon  Mr.  Leonard  the  John  Scott 

Miilal,     He  wa,s    awarded  a  gold  medal  at  the  Paris    Exposition 

n  1900  and  also  at  the  St.  Louis  Exposition  in  1904.     Mi-.  Leonard 

-  a  frequent  contributor  to  sc-entific  societies  and  to  the  techncal 

-.    He  was  a  life  memljer  and  Fellow  of  the  American  Institute 

lilectrical  Engineers  and  served  as  vice-president  and  manager 

'I  as  a  mcjnher  of  the  Edison  Medal  Committee. 


APPOINTMENTS  VACANT  AND  FILLED. 

A  cliief  uf  the  mains  dejiarlmont  is  required  fur  llie  Gemcenle- 
li-i:triciteitswerken,  Amsterdam.  Application.s  by  May  13  to  llio 
iii-ctio  der  Gemeento-Electriciteitswerken,  Hoogte  Hadijk  200, 
iiisterdam.     See  adverlisement. 

.\  first-class  tmbine  mechanic  is  required  for  the  operation  of  u 
rge  turbine-driven  a.c.  plant.     See  adverlisemeiit. 


Two  assistant  storekeepers  are  required  by  the  Government  of 
Nigeria  for  the  Posts  and  Telegraphs  Department.  Commencing 
salary  £250,  rising  to  £300.  Applications  to  the  Crown  Agents  for 
the  Colonies,  Whitehall-gardens,  London,  S.W,     See  advertisement. 

A  physical  and  mechanical  laboratory  assistant  is  required  in  the 
research  department  of  Hadfields  (Ltd.),  Sheffield.     See  advertisement. 

Electrical  wiremen  are  required  for  the  electrical  department  of 
Jolm  Browit  &  Co.  (Ltd.),  of  Clydebank. 

Ajiplications  are  invited  for  the  position  of  principal  of  the  Wigan 
and  District  Mining  and  Technical  College.  Forms  of  application 
from  Mr.  A.  M.  Lamb,  chairman.  General  Purposes  Committee,  to 
whom  appUc-ations  by  May  12. 

Applications  will  be  received  by  the  Academic  Registrar,  Univer- 
sity of  London  (S.  Kensington,  S.W.),  mitil  May  4  for  the  University 
(Quain)  Chair  of  Physics,  tenable  at  University  College.  Salary 
£1,000  a  year. 


Mr.  J.  S.  Badger,  manager  of  the  Brisbane  Train^cays  Co.,  has  been 
appointed  managing  director,  and  Mr.  .J.  W.  Gillette  has  been  ap- 
pointed manager. 

Mr.  Norman  Tuck  has  been  appointed  electrical  engineer  to 
Donald  (Victoria)  Shire  Cotmcil. 

Blr.  Ashley  Plowman,  electrical  assistant,  Sydney  Technical 
College,  has  been  appointed  assistant  lecturer  in  ChriStchurch  (N.Z.) 
University  School  of  Engineering. 

Mr.  T.  C.  Winfield,  of  the  JTetropolitan  Electric  Tramways  (Ltd.), 
has  been  appointed  works  superintendent  of  the  West  Ham  Cor- 
poration Trp.mwayp.     There  were  127  applicants. 


INSTITUTIONS  AND  SOCIETIES. 


Manchester  Section  of  the  Institution  of  Electrical  Engineers.— The 

annual  report  of  the  Committee  to  this  section,  which  was  submitted 
at  the  fifteenth  annual  meeting  held  on  Tuesday  last,  shows  that  12 
meetmgs  were  held  durmg  the  past  year.  The  number  of  members 
show  a  considerable  decrease  over  the  figures  for  the  year  1914.  The 
officers  for  the  session  1915-16  have  been  elected  as  follows  :  Chair- 
man, Mr.  B.  Welbourn  ;  Past  Chairmen,  Prof.  E.  W.  Marchant  and 
i\Ir.  P.  P.  Wheelwright ;  V ice-Chairmen,  Messrs.  C.  J.  Beaver  and  A.  E. 
iMcKenzie ;  Hon.  Sec.  and  Treas.,  Mr.  Juhus  Frith ;  Committee, 
-Messrs.  H.  Allcock,  C.  C.  Atchison,  W.  Cramp,  Prof.  A.  B.  Field, 
A.  P.  M.  Fleming,  S.  L.  Pearce,  J.  S.  Peck,  H.  A.  Ratchff,  J.  A. 
Robertson,  H.  D.  Symons,  Aid.  Wm.  Walker  and  S.  J.  Watson. 
Institution  of  Civil  Engineers.-  Tlie  Counfil  have  made  tin-  foll.iw- 

inii  auariN  for  l'.i|  irs  read  and  ilisi'U;-scd  (huin^  the  se.,>ion  I'.M  I  1.')  : 
The  Telford  gold  mr.lal  to  .Mr.  A.  L.  Ilrll  (liosyth)  ;  Telford  prriiiinnis 
to  Ml-.  C.  W.  Anderson  (Cliakradliarpur,  India)  ;  Sir  Tlionias  Mason 
(Glasgow)  ;  Dr.  H.  F.  Parshall  (London)  ;  and  Mr.  H.  E.  Ycrbury 
(Sheffield)  ;  and  the  Cramptoii  prize  to  Mr.  F.  D.  Evans  (Ktuxla 
Lumpur,  F.M.S. ) 

Iron  and  Steel  Institute. — The  animal  meeting  of  the  Institute 
\\i\\  be  held  at  the  Institution  of  Civil  Engineers,  Great  George- 
street,  Westminster,  London,  S.W.,  on  Thursday  and  Friday,  May 
13  and  14,  1915,  at  10:30  a.m.  At  the  meeting  on  the  Thursday 
morning  the  general  business  of  the  Institute  will  bo  transacted,  and 
the  Bessemer  gold  medal  for  1 91 5,  which  has  been  awarded  to  Mi-. 
Pierre  Martin,  will  lirrrrri\cd  on  his  b.-lialf  by  the  l''reiieh  Ambassador. 
A  selection  of  l'a|rr>  \\\\\  ih.n  l;r  umiI  and  dis.iissed.  At  3p.m. 
Prof.  Hubert  (Liri;i-  I'lnM-rsity)  \\M  drlnrr  a  Ircturc  on  "  Largo  tJas 
Engines."  On  the  Friday  the  meeting  will  be  at  10:30  a.m.,  when 
the  Andrew  Carnegie  Ciold  Medal  (for  1914)  will  be  presented  to  Mr.  E. 
Xusbaumer  (Paris)  and  the  award  of  Research  Scholarships  for  the 
current  year  will  be  announced,  after  which  a  selection  of  Papers 
will  be  read  and  discussed. 

Institute  of  Chemistry.-  -The  Councils  of  the  Institute  of  Chemistry 
and  of  tlir  Socicl y  of  I'ulilic  Analysts  have  issued  a  list  of  analytical 
reagents,  in  wliich  are  indicated  the  standards  of  purity  regarded  as 
necessary  for  analytical  work,  together  with  a  circular  urging 
purchasers  to  deal  with  British  manufacturers,  wherever  it  is  found 
tliat  tlieso  can  meet  the  purchaser's  requii-emonts. 

Electric  Vehicle  Committee. — A  meeting  of  this  committee  was 
held  in  London  under  tlio  chairmanship  of  Mr.  R.  A.  Chattock  on 
April  13th.  The  question  of  increa.s)ng  the  sales  of  the  "  .lournal  " 
was  considered,  the  eotnmitteo  feeling  that  electric  supply  under- 
takings might  do  much  more  in  tho  way  of  utilising  the  '-  .lournal  " 
for  distribution  among  prospective  users  in  their  districts.  It  was 
resolved  to  make  a  further  appeal  to  tho  undertakings  to  support 
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the  efforts  of  the  committee  in  this  direction.  It  was  reported  tha' 
.many  imdertakings  were  restricting  their  xpeuditure  on  publicity 
material  during  the  war,  owing  to  the  regulation  of  the  Government 
prohibiting  fm-ther  capital  expenditure  on  ordinary  mains  exten- 
sions, and  also  limiting  expenditure  generally.  It  \\as  resolved  to 
point  out  to  the  imdertakings  that  the  adoption  of  electric  vehicles 
in  their  districts  did  not  necessarily  require  any  extension  of  the 
mains  or  plant.  The  supply  was  entirely  an  ""  off  peak  "  load,  and 
undertakings  on  that  account  should,  at  the  present  time,  use  every 
endeavour  to  make  known  the  advantages  of  electric  vehicles. 
Undertakings  are  to  be  asked  to  make  use  of  the  publicity  mail  cards 
prepaied  bj-  the  committee,  the  demand  for  wliich  has  been  very 
small  indeed  and  confined  to  a  very  iew  undertakings  up  to  the  pre- 
sent. Regarding  those  electric  supply  midertakings  in  the  metro- 
.  politan  area  that  charge  more  than  Id.  per  unit  for  electric  supjily 
for  vehicles,  the  secretary  reported  that,  in  accordance  \vith  tlie 
instructions  of  the  committee,  he  had  written  to  them,  asking  them 
if  they  could  see  their  way  to  come  into  line  with  the  committee's 
recommended  tariff  of  Id.  per  imit.  Xo  satisfactory  reply,  however. 
had  been  received  from  any  undertaking  to  which  the  letter  had  been 
addressed.  It  was  reported  that  certain  undertakings  had  found  it 
necessary  to  advance  prices  all  round  owing  to  the  increased  cost  of 
coal,  &c.  It  was  decided  that  wheie  such  advance  in  price  is  only  of 
a  temporary  nature  the  undertaking  concerned  shall  still  have  its 
name  in  the  list  in  which  it  at  present  stands  on  the  tariff  sheet  of  the 
"Journal."  The  committee  have  had  reported  to  them  that  there 
are  vehicles  not  fitted  with  the  standard  receptacle  which  come  for 
charging  at  certain  stations.  The  committee  decided  to  insert  a 
paragraph  in  the  next  issue  of  the  ""  Journal,"  ad^-ising  electric 
supply  undertakings  to  do  what  they  can  to  persuade  the  owiiers  of 
such  cars  to  have  the  standard  rece])tacle  fitted.  The  secretary  was 
also  instructed  to  get  into  touch  with  the  American  manufacturers 
•of  electric  vehicles,  pointing  out  the  necessity  of  fitting  the  standard 
Teceptacle.  As  to  the  standardisation  of  metal  filament  lamps  for 
use  on  electric  veliicles,  another  meeting  has  taken  place  between 
representatives  of  the  Tungsten  Lamp  Association  and  the  E.V.C". 
technical  sub-committee.  As  a  result  of  the  report  of  the  latter  sub- 
committee, it  was  decided  to  adhere  to  the  previous  recommendation 
— i.e.,  that  the  lamps  used  should  be  for  a  pressm-e  of  12  volts,  and  in 
accordance  with  the  requirements  of  the  British  Engineering  Stan- 
dards specification  Xo.  69.  Fm-ther  progress  has  been  made  with 
the  preparation  of  the  report  \ipon  battery  charging  equipments  and 
methocls  of  charging,  and  it  is  hoj  ed  to  have  this  reacly  for  issue 
shortly. 

Diesel  Engine  Users'  Association. — At  the  April  meeting  of  tliis 
association  a  standard  policy  for  insurance  at  Lloyd's  against  break- 
down, which  had  been  formulated  anil  considered  at  sc\eral  meetings 
of  the  committee,  was  submitted  for  consideration  and  adoption  by 
the  association.  After  some  discussion,  and  a  few  minor  amend- 
ments, the  policy  and  its  conditions  were  approved  and  adopted. 
The  advantages  of  this  insurance  include  periodic  inspections  of  the 
plant  and  advice  and  full  reports  by  fully  qualified  Dies  1  engine 
experts  acting  for  the  underwriters.  The  question  of  lubrication  of 
Diesel  engines  was  then  brought  fdiwaid  for  consideration,  and  the 
diseu.ssion  of  this  subject  was  (i|i( md  l.y  Mr.  H.  L.  Alderton,  of 
Guildford,  who  referred  to  the  thici'  rl:is>es  of  lubrication  in  connec- 
tion with  Diesel  engine  j)lant — namely,  the  bearings,  cylinders  and 
compressors.  In  the  lubrication  of  bearings  he  incUuled  the  top 
and  bottom  connecting  rod  ends,  and,  in  fact,  all  the  moving  parts, 
with  the  exceirtion  of  the  pistons.  The  various  methods  of  lubrica- 
tion by  means  of  ring  lubricators,  ordinary  drip  or  forced  feed  with 
jAimps  or  centrifugal  rings,  were  referred  to.  Mr.  Alderton  empha- 
sised the  importance  of  carefully  selecting  the  best  oil  for  cylinder 
lubrication,  so  as  to  avoid  troubles  from  carbonisation  and  gumming. 
He  further  referred  to  the  fact  that  apjiarently  large  engines  required 
more  oil  in  proportion  to  their  output  than  did  the  smaller  engines. 
In  the  further  discussion  which  ensued  it  was  shown  that  jiracticc 
varied  considerably  in  regard  to  the  u.se  of  one  or  several  oils  with 
Die.sel  engines.  In  sonu^  cases  one  class  of  oil  was  used  t  hroughoul  tlie 
engine,  and  in  others  dilferent  oils  for  the  bearings,  cylinders  and 
compre».sors.  The  metliods  of  filtration  of  oil,  and  the  extent  to 
which  filtration  is  carried  out,  al.so  showed  a  considerable  amount  of 
variation  and  difference  of  opinion.  It  was  decided  to  ask  for  re- 
turns from  the  various  members  of  the  association,  giving  informa- 
lion  as  to  tlie  nielliods  of  lubrication  with  quantities  and  costs  in 
connection  uitli  tbiii  various  plants. 

Britisll  Association. — The  following  sectional  presidents  have  been 
a|)pointed  for  the  meeting  of  tlie  British  As.sociation  which  is  to  be 
held  at  Manchester  from  Sc|)toniber  7th  to  11th  next,  under  the 
presidency  of  Prof.  A.  .Schu.ster :  Section  A  (Mathematics  :\\\t\ 
I'hyslcii),  Sir  P.  W.  Dyson;  Seclion  B  (Chemistiy),  I'rof.  11.  P.. 
BnUer;   and  Section  C  (Engineering),  Dr.  H.  S.  Hele-.Shaw. 


Engineer  Volunteer  Training  Corps. — The  replies  received  to  tlie 
circular  recently  issued  by  the  Institutinn  of  Electrical  Engineers 
to  the  members  residing  in  the  London  district  have  been  commu- 
nicated to  the  Central  Association  of  Volmiteer  Training  Corps, 
whose  engineering  adviser  is  of  opinion  that  the  response  recei\'<'l 
is  sufficient  for  the  matter  to  be  proceeded  \vith,  and  emolment  forin~ 
have  accordingly  been  sent  to  all  those  who  have  expressed  wiUiiiu 
ness  (conditional  or  unconditional)  to  join  the  proposed  Corp>. 
Further  emrolment  forms  for  members  whose  residence  or  occupation 
is  in  the  London  district  can  be  obtained  at  the  Institution  of  Elec- 
trical Engineers,  'Victoria  Embankment,  W.C. 


EDUCATIONAL  NOTES. 


Glasgow  University.— The  whole  of  the  staff  of  the  engineering 
ilepartment  (lecturers,  assistants,  demonstrators  and  workmen) 
have  offered  their  services  to  the  military  authorities. 

The  Major-General  of  the  Ordnance  Department,  in  acknowledging  the 
value  of  the  offer,  states  that  in  a  short  time  he  will  indicate  how  the 
services  of  the  staff  may  best  be  utihsed.  The  Admiralty  has  asked 
the  University  Court  to  put  their  workmen  and  testing  macliines  at  tlie 
disposal  of  the  Admiralty  for  testing  steel,  used  in  shell-making  in  the 
district. 

University  of  Hong  Kong. — We  have  received  a  copy  of  the  calendar 
for  the  IStl-t-l.-jscssicm. 

The  calendar  gives  a  list  of  the  officers,  a  historical  sketch  of  the  Univer- 
sity, the  general  rcgtilations,  particulars  of  scholarships  and  regulations 
for  the  matriculation  and  local  examinations,  schemes  of  study  and  sylla- 
bus for  each  of  the  faculties  of  engineering,  arts  and  medicine. 

In  the  facultx  nf  ni-inoering  the  subjects  include  pure  and  applied 
mathematics,  pliysi.  s,  .  Iiiiuistry,  civil,  mechanical  and  electrical  engi- 
neering, and  till'  riuviisity  confers  the  B.Sc.  (Eng.)  degree  in  either  of 
the  three  branches.  There  are  well-equipped  laboratories  for  the  engi 
neering  department,  and  an  electric  power  station,  in  which  the  students 
take  duty  as  shift  engineers.  Prof.  C.  A.  M.  Smith,  lI.Sc,  occupies  the 
Taikoo  Chair  of  Engineering  and  is  dean  of  the  faculty. 


ARRANGEMENTS  FOR  THE  WEEK. 


FRIDAY,  April  30th  (to  day). 
Xorth-East  Coast  Institution  of  ENcrxEEKS  and  Shipbuildei^s. 
7 ::jO  p.m.     Jleeting  at  the  Literary  and  Philosophical  Society  Eoonis, 
Westgate-road,  Newcastle-upon-Tyne.    Lectm-e  on  the  "  Modern 
Aeroplane,"  by  Dr.  R.  T.  Glazebrook,  C.B.,  F.R.S. 
SATURDAY,   May  1st. 

PvOYAL  Institution. 
:>  p.m.     ileeting     at     Albemarle-street,     Piccadilly,     London.     W. 
Lecture  on  "  Photo-Electricity,"  by  Prof.  J.  A.  Fleming,  F.R.S. 
(Tyndall  Lecture  I.) 
Graduate  Section  of  the  Nokth-East  Coast  of  Engineeks  and 
Shipbuilders. 
7:15  p.m.     Meeting  at  Bolbec  Hall,  Newcastle-upon-Tyne.     Paper 
on  the  "  Making  and  Filing  of  Engineering  Notes,"  by  Mr.  E. 
W.  F.  Smith. 
WEDNESDAY,  May  5tll. 

HOVAL   vSoclETV    OK    ArTS. 

S  p.m.  Meeting  at  18,  .lohnstni-t,  AUk-])lu,  London,  W.C.  Paper 
on  the  "  Measurement  of  the  Etficicncy  of  Domestic  Fires,  and 
on  a  Simple  and  Smokeless  (irate,  '  by  Dr.  A.  V.  Harcourt, 
F.R.S. 


THE  NATIONAL  RELIEF  FUND. 

(Treasurer  H.R.H.  The  Prince  of  Wales.) 


This  great  National  Fund,  for  the  reUof  of  those  amongst  the  needier 
classes  who  are  widowed,  orphaned  and  otherwise  affected  by  the  fighting 
in  which  our  troops  and  ships  are  now  taking  part,  urgently  seeks  oontii- 
butiona  however  small.  Those  can  be  sent  with  the  fuUowing  ui  te, 
which  can  be  cut  out,  filled  in,  put  in  an  enveloiw  and  scut  wkititmiied, 
addressed  H.R.H.  The  Prince  of  \Vale»,  Buckingham  Palace,  Loudon. 


Date AS£^_^ 

/  ericlose  £  «.  d.  iownt'l  the.  Prhict  of  Wcdta 

NATIONAL  RELIEF  FUND. 

Name 

Addrut 
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THE  BOMBAY  HYDRO-ELECTRIC  SCHEME.* 

BY    A.    DICKINSON. 

It  is  proposed  in  this  Paper  to  give  particulars  of  not  only  the 
electrical  but  also  the  hydraulic  sections  of  a  large  hydro-electric 
scheme  known  as  the  Tata  Hydro-Electric  Power  Supply  Company, 
Ltd.,  Bombay.  The  main  object  of  this  company  is  to  supply 
electrical  energy  for  use  in  Bombay,  principally  for  power  in  cotton 
mills. 

The  hydraulic  section  of  the  .scheme  is  exceptional,  inasmuch  as 
special  lakes  have  been  created,  and  the  whole  of  the  water  for  supply- 
ing the  power  is  coUeeted  from  the  rain  falling  during  the  monsoon. 
Three  reservoirs  are  being  formed  by  constructmg  dams  across 
valleys  known  as  Lonawla,  Walwhan  and  Shirawta.  From  the 
reservoirs  the  water  is  conveyed  in  an  open  duct  to  the  forebay,  and 
thence  through  pijje  lines  to  the  power  house,  a  distance  of  13,000  ft., 
in  which  length  there  is  a  fall  of  1,725  f;.  The  power  house  is 
situated  at  a  place  known  as  Khopoli,  which,  as  the  crow  flies,  is  some 
io  miles  from  the  receiving  station  on  the  Island  of  Bombay. 

The  present  scheme  is  to  instal  in  the  power  house  eight  .sets,  each 
of  11,000  B.H.P.,  and  in  the  receiving  station  the  plant  necessary  to 
deal  with  the  power-house  output.  Five  sets  only  are  now  installed 
in  the  power  house,  and  the  remaining  three  sets  will  be  put  down  as 
water  becomes  available.  Generation  is  at  5,000  volts,  three-phase, 
50  periods,  the  energy  being  transformed  up  to  a  line  pressure  of 
100.000  volts. 

The  author  describes  the  construction  of  the  dams,  ducts  and 
forebay  m  detail.  The  gates  at  the  forebay  are  operated  by  racks, 
either  by  hand  or  by  an  electric  motor.  The  motor  is  of  12  h.p.  at 
tiiiO  revs,  per  niin.  This  gives  to  the  gates  a  hftmg  speed  of  about 
1.11  in.  per  minute,  so  that  fully  to  open  the  gates  takes  about  8 
minutes. 

Special  provision  has  been  made  for  speedily  closing  the  gates 
from  the  power  house  in  case  of  a  burst  pipe,  or  due  to  any  other 
necessity.  Tliis  is  accomplished  by  a  solenoid  releasmg  the  ratchet 
wheels  so  that  the  gates  close  by  their  own  weight,  the  weight  bemg 
such  as  to  overcome  the  water  pressure.  On  the  gates  is  a  device 
wliich  automatically  disconnects  the  electric  motor  before  the  gates 
reach  the  highest  or  the  lowest  positions.  The  gates  are  also  fitted 
^^lth  automatic  brakes  so  that  when  operatmg  the  gates  from  the 
piwer  house  they  cannot  be  damaged  by  fallmg  too  quickly.  After 
ili-~rribing  the  pipe  Une  the  author  passes  on  to  ])0wer  house. 

Power  House. 

The  scheme  has  been  designed  for  a  normal  plant  capacity  of 
88,000  H.P.  in  eight  main  11,000  h.p.  sets,  two  850  h.p.  exciter  sets, 
eight  step-up  three-phase  10,000  k.v.a.  transformer  banlvs  with  the 
necessary  switchgear,  station  auxiharj'  apparatus,  and  four  outgomg 
lines.  The  present  building  shown  in  the  sectional  ele\'ation,  which 
is  capable  of  extension  as  required,  will  take  Hvc  main  and  two 
exciter  sets,  five  transformer  banks,  switchgear  and  auxiharies,  and 
two  outgoing  Unes,  of  which  five  complete  units  are  now  bemg  in- 
StaUed  with  two  outgoing  luies.  The  building  consists  of  a  turbuie 
and  generator  room,  spanned  by  a  OT-ton  electric  travelling  crane, 
5,000-vclt  bus  bar  and  o'1-switch  rooms,  transformer  compartments 
with  a  tramway  passage  and  turntable  fur  lianilliiii;  Ihe  transformers 
by  means  of  trucks,  a  repair  .shop,  all  tlii-sc  Ihuil'  oii  Ihi'  groiiiirl  Hoor, 
together  with  a  100,000-volt  'bus  bar  and  uil-sw  iirh  room  and  trans- 
mission-Une  outlet  tower  located  on  the  floors  above. 

The  main  sets  consist  of  Escher-Wyss  hydraulic  impulse  turbines 
of  the^horizontal  tyjie  running  at  300  revs,  per  mm.  and  direct-coupled 
to  Siemens  Brothers  three-phase  generators.  The  exciter  sets 
WnsLst  of  Escher-Wyss  tangential  wheels,  nmning  at  600  revs,  per 
min.  and  direct-coupled  to  Siemens  Brothers  compound -wound 
jgenerators.  The  1  urbine  wheels  consist  of  cast-steel  discs  and  buckets 
carried  by  Siemens-Martin  steel  shafts  with  two  riiig-lubri.tating 
bearings  ])rovided  with  water  cooling.  The  nozzles  arc  cf  the  cast- 
•teel  deflectmg  type,  and  the  governors  are  of  the  cil-pres.sure  type 
fitted  with  hydrauUc  automatic  servo-motors,  guaranteed  to  limit 
tile  speed  variation  to  2h,  5  and  12  per  cent,  when  25,  50  and  100  per 
cent,  of  tho  load  Ls  suddenly  thrown  off.  The  deflecting  nozzle  ia 
fitted  ui  the  inlet  pipe  by  means  of  two  bearuigs,  and  is  made  water- 
tight on  lx)th  sides  by  means  of  leather  washers.  It  Ls  operated  by 
the  servo-motor,  which  consists  of  a  casuig  with  a  difl'erential  piston, 
of  which  the  lower  small  piston  is  under  constant  water  pressure  and 
the  upper  large  jiiston  under  variable  water  ]iressure.  A  da-sli-jjot 
connects  the  deflecting  nozzle  and  the  automatic  speed  governor, 
only  the  needle  being  connected  rigidly  to  the  governor. 

The  main  generators  are  of  the  rotating- field  totally-enclosed  ty|ii', 
designed  for  a  normal  load  rating  of  8,000  kw.  at  a  i)OWer  factor  of 
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0-8  and  4,000  to  5,300  volts  50  periods,  three-phase,  with  a  temi)era- 
ture  rise  not  exceeding  60°F.  above  air  at  110°F.,  and  20  per  cent 
overload  for  10  hours  without  injury.  Induced  ventilation  is 
proTOled  by  means  of  fans  on  the  rotor  shafts,  each  machme  being 
connected  to  the  main  inlet  air-duct  by  a  shutter  and  to  the  outlet 
air-duct  to  the  atmosphere.  These  shutters  are  motor-operated 
with  automatic  control,  so  arranged  that  when  the  field  switches  are 
closed  the  shutters  are  open,  and  vice  versa.  The  bearings  are 
supphed  with  oU  tmder  pressure  and  are  provided  with  water  cooling. 
Each  three-phase  transformer  bank  consists  of  three  single-phase 
General  Electric,  oil-immersed,  water-cooled,  static  transformers, 
delta-delta  connected  and  designed  for  a  full-load  output  of  3,333  k.v.a. 
at  0-8  power  factor  when  stepping  up  from  5,000  to  100,000  volts, 
50  ))eriods,  the  temperature  rise  not  exceeding  70°F.  above  cooling 
water  at  75°F.,  with  a  water  circulation  of  950  gallons  per  hour. 
These  sets  are  capable  of  20  per  cent,  overload  for  10  hours  with  a 
water  circulation  of  1,200  gallons  per  hour  without  mjurious  heatmg. 
The  terminal  leads  from  the  primary  and  secondary  wmdings  are 
brought  out  through  the  cover  by  suitable  bushings  of  ample  surface 
to  prevent  leakage.  The  high-tension  bushings  are  of  the  compomid- 
fiUed  type,  and  consist  of  a  conductor  rod  from  the  top  to  the  bottom 
which  Is  sun-ounded  by  several  concentric  pressboarJ  insulating 
cyUnders,  separated  by  spaces,  outside  which  the  exterior  wall  of  the 
bushuig  is  built  up  of  a  number  of  amiular  rmgs  of  moukled  insulating 
compound,  interspaced  with  impregnated  press-board  discs  of  larger 
diameter  than  the  rmgs  in  "order  to  prevent  leakage.  These  discs 
and  rings  are  cemented  together  and  are  tightly  clamped  by  nuts  at 
the  top  and  bottom  of  the  rod.  The  busMngs  are  supported  on  cast- 
iron  rings  attached  to  the  cover.  The  low-tension  bushings  are  of 
porcelam.  The  oil  used  is  a  specially-prepared  mmeral  oU,  treated 
before  filling,  and  from  time  to  time  in  service,  m  a  drying  and 
purifying  outfit  in  order  to  remove  moisture  and  foreign  matter, 
which  affects  or  endangers  the  insidatmg  properties  of  the  oil.  This 
outfit  consists  of  a  jjortable  set  comprising  a  filter-press,  a  motor- 
driven  centrifugal  pump,  and  a  strainer,  and  is  momited  on  a  truck. 
It  Is  capable  of  treating  1,500  gallons  of  oil  per  hour,  the  filtering 
medium  being  blotting  paper.  Provision  is  made  in  the  oil-pipe 
system  for  connectmg  this  set  to  any  transformer  the  oU  of  which 
requires  treatment.  The  oil  is  tested  in  a  standard  testing  set,  con- 
sisting of  an  oil  receptacle  with  a  0-2  in.  spark-gap  and  contacts,  and 
a  testing  transformer,  and  ihe  oil  is  filtered  imtil  the  l)uncture  voltage 
is  raised  to  40,000  volts. 

Each  bank  of  transformers  on  overload  rating  takes  3,600  gallons 
of  water  per  hour  at  a  temperature  of  75°F.,  and  the  total  require- 
ments of  the  plant  now  bemg  installed  wIU  be  18,000  gallons  of  water 
per  hour.  Provision  is  made  for  operating  each  main  unit  with  its 
own  transformer  bank,  or  through  a  5.000-volt  transfer  'bus  bar  with 
any  bank  as  required,  and  on  the  high-tension  side  the  transformer 
banks  and  out-gomg  lines  are  operated  in  parallel. 

The  equipment  consists  of  remote-oontrol,  electrically-operated  oil 
switches  and  other  apparatus  operated  from  the  benchboard  located 
on  a  gallery  overlooking  the  generator  room  at  a  point  which  will 
eventually  be  the  centre  of  the  buOdmg.  The  high-tension  oil 
switches  are  autoTii.itiially  tripped  by  inverse  time-limit,  overload, 
series  relays  wlm  li  an-  mounted  on  post  insulators,  a  long  rod  from 
the  relay  closing  a  switc  h  on  the  wall  in  the  openmg-coil  circuits 
of  the  solenoids  in  the  control  wiring.  Each  switch  unit  is  designed 
to  o])erate  as  one  switch  with  a  breaking  capacity  of  40,000  k.v.a. 
The  transfer  'bus-bar  system  consists  of  a  copper  bar  carried  on 
insulators  and  sectionalised  by  means  of  disconnectmg  .switches, 
and  the  high-tension  'bus-bar  system  of  copper  tubmg  which  is 
caiTied  on  ])osl  insula  I  cjrx.  suspended  from  tho  roof,  sectionalised 
with  disconiua  iiiiL'  .wnrlhs  and  provided  with  three  .single-pole, 
automatic,  solmo  ila  p.ialcd  oil  switches  in  tanks  between  the 
fourth  and  fifth  banks.  The  low-tension  wiring  consists  of  varnished 
cambric-insulated,  fireproof-treated  cables,  and  the  high-tension 
copper  tubing  on  post  uisulators  arranged  for  a  phase-spacing  of  5  ft. 
and  a  strikmg  distance  to  earth  of  3  ft.,  the  circuits  beuig  taken 
through  the  roof  of  the  transformer  compartments  in  compound- 
filled  bushings. 

The  control  switches  are  of  tho  "  push  and  pull  "  button  type, 
suiglt^-pole  double-throw,  a  green  pilot  lamp  indicating  the  open 
position  of  tho  oil  switches  and  a  red  pilot  lamp  the  closed  position. 
The  system  is  operated  at  220  volts  from  a  60-ampero  8-hour  batlciy, 
or  from  the  18  kw.  motor-generator  charging  set  if  required.  From 
this  supply  are  also  operated  the  motors  of  the  generator  field- 
rheostats,  air-duct  shutters  and  turbine  governors. 

The  voltage  on  the  high-tension  'bus  bars  is  autonialicilly  main- 
tained between  certain  limits  by  means  of  a  Tirrill  or  HvouM-lioxcn 
regulator  ojierafing  from  a  100,000/ 100- volt  imtential  transfcrmer. 
Each  oulgouig  line  is  protected  with  choko  coils  and  an  aluminiutn 
cell  lightning-arrester  equipment  complete  with  horn  gaps,  disoon- 
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Decting  switches,  a  discharge  alarm  and  discharge  recorders.  The 
generators  are  star-wound  for  operation  with  an  unearthed  neutral, 
and  for  protection  against  pressure  rises  are  provided  with  '"  over- 
tension  "  apparatus,  consisting  of  insulating  switches,  static  dis- 
chargers and  star-delta  horn-gap  arresters.  Earthed  bus  bars  are 
run  throughout  the  length  of  the  building,  and  copper  earth  plates 
are  provided  for  connecting  up  to  the  lightning  arresters  and  other 
apparatus.  ♦ 

Transmission  Line. 
The  present  installation  covers  two  transmission  circuits  on  one 
line  of  towers,  designed  for  a  working  pressure  of  100,000  volts  be- 
tween phases.  The  conductors  consi-st  of  seven-strand  hard-drawn 
copper  wire,  the  area  of  each  wire  being  0095  sq.  in.,  and  its  weight 
being  between  the  limits  of  36-Hb.  and  378  lb.  per  1,000  ft.  The 
conductivity  of  the  copper  is  97  per  cent,  of  Matthiessen's  standard, 
and  the  maximum  allowable  resistance  is  0-255  ohm  per  1,000  yds. 
at  60°F.  Samples  of  the  standard  conductor  are  taken  at  random 
from  each  coil  during  manufacture  and  are  tested  in  tension  and 
torsion  machines.     The  mechanical  tests  are  a  breaking  stress  of 


The  conductors  are  spaced  10  ft.  6  in.  a|xirt,  and  in  the  case  of  the 
intermediate  towers  are  arranged  delta  fa-stiion  on  either  side  of  the 
tower,  suspended  on  si.x-unit  insulators.  In  the  case  of  the  anchor 
towers  the  conductors  are  arranged  vertically  on  either  side  of  the 
tower  and  are  suspended  on  six-unit  insulators.  For  the  creek- 
crossing  towers  seven-imit  insulators  are  used,  the  conductors  being 
arranged  vertically  over  one  another  on  either  side.  The  siispension 
insulators,  which  are  10  in.  in  diameter,  are  of  two  types,  viz.,  of  the 
metal-hooded  type  with  ball  joints  for  using  vertically  on  inter- 
mediate towers,  and  of  the  link  t>-pe  for  using  horizontally  on  anchor 
towers.  They  are  made  from  tlie  best  grade  non-absorljent  porce- 
lain, highly  vitreous,  of  imifonn  hard  glaze,  dark  grey  in  colour,  with 
metal  hoods  of  malleable  cast-iron  and  suspension  links  of  galvanised 
mild  steel,  the  threaded  parts  being  sherardised  and  a  special  non- 
hygroscopic  cement  being  used  for  cementing  up  the  parts.  The 
arrangement  for  attaching  the  susj)ension  insulators  consists  of  a 
■sleeve  in  which  the  conductor  is  clamped,  and  for  the  anchor  insulat or  •; 
a  gripping  sleeve  through  whicli  the  ^^ire  is  passed  and  fastened  with 
a  split  nut,  all  the  parts  being  galvanised.     Each  unit  with  fittings 
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5,4001b.,  an  elongation  of  1  per  cent,  in  (i  in.,  an  elastic  limit  of 
3,800  lb.,  a  torsional  test  of  15  twists  in  3  in.,  and  a  wrapping  test  of 
six  times  round  its  own  diameter,  unwrapped  and  re-wrapped. 
For  the  creek-crossing  spans  a  seven-strand  hard -drawn  silicon 
ironze  conductor  is  used,  having  an  area  of  0169  h(\.  in.,  a  weight 
jetween  the  limits  of  048  lb.  and  076  lb.  per  1,000  ft.,  and  a  resistance 
of  0-514  ohm  per  mile  at  60°F. 

The  mechanical  tests  are  a  breaking  stress  of  14,000  lb.,  an  elonga- 
tion of  1^  per  cent,  in  (i  in.,  and  an  ela-stic  limit  of  10,.5001b.  A 
torsional  test  of  eight  twists  in  6  in.  and  a  wrapping  test  of  six  times 
round  its  own  diameter  imwrapped  and  re-wrapped.  Individual 
wires  of  each  conductor  are  drawn  in  as  long  IcMigths  a-^  passible,  and 
where  joints  are  used  they  are  silver  brazed,  the  eonduetors  being 
supplied  in  standard  lengths  of  2,200  yds.  For  johiling  up  on  the 
site  a  twisted  sleeve  mechanical  jcint  is  used,  whicli  is  made  by 
[>iu«ing  the  two  ends  of  the  conductors  in  opposite  directions  through 
a  copper  sleeve,  then  clamping  the  wires  and  sleeve  togetlier  witli  two 
damps  and  rotating  the  clamps  in  opposite  directions  imtil  the  joint 
is  mode  in  several  com[>lcte  twists. 


in  place  is  subjected  to  a  niechanicul  test  of  l.V  tons  tensile  stress  for 
the  suspension  type,  and  1 J  tons  for  the  strain  type,  the  stress  being 
applied  for  10  seconds  in  a  tension  testing  machine.  The  comj)leted 
miits  are  subjected  to  an  electrical  dry  test  of  60  kv.  for  live  minutes 
and  70  kv.  for  one  minuter,  the  jircssure  being  obtaineil  from  a  trana- 
fornicr  giving  a  50-period  sine-wave  single-jjliase  supply,  and  the 
insulators  have  to  withstand  such  tests  without  flashing  over  or 
showing  any  defects.  -1^ 

Particulars  are  given  of  the  steel  towers.  One  of  each  type  was 
tested  to  destruction  at  the  makers  works  and  showed  the  required 
factor  of  safety  of  four. 

The  telephone  equipment  consists  of  two  circuits  of  No.  14  S.VV.Q. 
copper-clad  wire  having  a  conihu-tivity  of  45  ]ier  cent.,  a  resistance 
of  17-38  olims  per  mile,  a  breaking  stress  of  -14  tons  i)er  square  inch, 
and  a  weight  of  103  lb.  per  mile.  On  the  land  portion  of  the  line  tlie 
telephone  circuits  are  arranged  below  tlie  jiower  circuits,  one  on  each 
side  of  the  towers,  and  are  carried  on  trans])osition  pin-tj'jtc  insula- 
tors, internu'diate  tele])hone  poles  l>eing  i)laced  midway  between  ths 
towers  ;    whilst  where  the  transmission  line  crosses  the  creeks  the 
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telephone  eiicuits  are  placed  above  the  power  circuits.  The  instru- 
ments consist  of  water-tight,  high-tension,  terminal  telephones, 
which  are  installed  at  the  power  house,  switch  towers  and  receiving 
.station,  and  are  mounted  on  marble  panels  with  protection  devices. 
A  transformer  is  interposed  between  the  speaking  and  ringmg  appa- 
ratus and  the  line,  and  hearing  takes  place  through  a  rubber  tube, 
which  provides  for  safety  in  the  event  of  the  telephone  lines  becoming 
tressed  with  the  power  circuits.  For  removuig  static  disturbances 
in  the  telephone  line  in  the  event  of  a  fault  on  a  power  circuit,  a 
special  type  of  drainage  coil  is  used.  Portable  telephone  sets  are  also 
provided.  A  guard  wire  for  protection  against  lightning  is  arranged 
over  each  power  circuit,  and  consists  of  a  seven-strand  steel  cable, 
^•■29')  in.  in  diameter,  0-188  lb.  per  foot  maximum  weight,  and  6,400  lb. 
minimum  breaking  strength  for  the  land  portion  of  the  line,  and 
0-378  in.  in  diameter,  0-309  lb.  per  foot  maximum  weight,  and 
11,000  lb.  niioimum  breaking  strength  for  the  creek  crossings.  These 
cables  are  double  galvanised  and  are  boiled  in  linseed  oil. 

The  e(|uipmont  at  the  change-over  stations  in  the  line  consists  of 
four  triple-pole,  single-throw,  100,000-volt,  bolt-type,  out-of-door, 
disconnecting,  air-break  switches,  which  are  mounted  on  seven-imit 
insulators  fixed  on  wooden  supports  on  the  towers  and  are  operated 
by  rods  fron  the  groimd  through  tevel  gears  and  rack.  Each  of  the 
present  circuits  will  transmit  a  load  cf  15,000  kw.  at  0-8  power  factor 
-jrith  a  regulation  of  11  per  cent,  and  a  line  efficiency  of  93  per  cent., 
■and  a  load  of  20,000  kw.  with  a  regulation  of  14  per  cent,  and  a  line 
efficiency  cf  91-5  per  cent. 

Receiving  Station. 
The  receiving  station  is  situated  at  Parel  on  the  Islanil  of  Bomljay. 
It  has  been  designed  for  an  ultimate  plant  cajjacity  of  74,880  k.v.a. 
in  eight  three-phase  step-down  transformer  banks  of  0,360  k.v.a. 
«ach,  and  four  incoming  lines  with  the  necessary  switchgear  and 
station  auxiliary,'  a))paratus,  of  which  five  complete  units  and  two 
■incoming  lines  are  now  Ijeing  installed.  Each  step-down  transformer 
bank  consists  of  three  General  Electric  oil-immersed,  water-cooled, 
single-phase  transformers,  delta-delta  connected.  These  lower  the 
pressure  from  8.5,800  to  6,600  volts,  .50  periods. 

For  improving  the  power  factor  and  regulation  of  the  system, 
■duplicate  synchroncus  condenser  sets  are  provided,  each  consisting 
■of  a  6,600-volt,  .50-cycle,  .500  revs,  per  ir.ir-.  three-phase  sjT.chronous 
motor  with  a  125-volt  exciter  on  the  cverlumg  part  cf  the  shaft.  The 
motors  are  started  up  direct  from  the  6,600-volt  bus  bars  through 
eomjjensators,  the  starting  current  not  exceeding  fuU-load  current ; 
and  the  total  rtmning  losses,  including  the  power  taken  by  the  ex- 
•citei-s,  do  not  exceed  153  kw.  at  full  load  and  167  kw.  at  20  per  cent. 
overload. 

Dividing  boxes  on  the  wall  cf  the  6,600-volt  "bus  bar  room  connect 
th?  varnished  cambric,  single  conductor  feeder  cables  to  the  ar- 
moured three-core  cables,  which  are  run  out  of  the  building  in  an  alley- 
way to  a  cable  chamber  where  they  are  connected  to  the  feeder  dis- 
tribution system. 

Feeder  System. 
The  feeder  distribution  system  from  the  receiving  station  to  the 
mills  is  designed  for  a  6,600-volt,  50-period,  three-phase  supply  with 
an  imearthed  neutral.  The  cables  are  of  the  three-core  paper-insu- 
lated, lead-covered  type,  in  standard  sizes  (viz.,  0-1,  0-15,  and  0-2 
sq.  in.  section)  and  are  laid  on  the  solid  system  in  bitumen  in  earth- 
enware troughing  in  trenches  18  in.  deep  below  the  footway  and  24  in. 
to  30  in.  below  the  surface  in  side  and  main  streets.  They  are  de- 
eigned  for  con.inuous  operation  at  a  current  density  of  1,050  amperes 
per  square  inch  for  the  0-2  sq.  in.  size,  1,240  amperes  per  square  inch 
for  the  0-15  sq.  in.  size,  and  1,560  amperes  per  .square  inch  for  the 
O'l  sq.  in.  size,  with  a  reduction  of  5  per  cent,  in  the  carrying  capacity 
when  two,  and  15  per  cent,  when  four  cables  arc  laid  side  by  side. 
The  mills  are  arranged  in  groups,  each  group  having  a  feeder  t'/  e.u-h 
mill,  with  an  cnu-riicncy  ring-feeder  connecting  up  all  the  mills  of  the 
group.  The  stieet  distribution  system  was  supplied  by  Callcndcrs' 
Cable  Co. 

JIir.L  Equipments. 
The  problem  pr(■^(■uted  by  the  Bombay  Mills  was  the  conversion 
)f  mechanii-ul  tn  .■Ire  trical  drive  utilising  the  present  shafting,  the 
ihange  being  effected  «ith  as  little  interfer(;nce  as  possible  with  the 
Toduction  of  the  mills.  The  problem  was  thoroughly  investigated, 
ind  after  due  consideration  group  driving  with  direct-conplcd  motors 
vas  adopted  as  being  best  suited  to  the  requirements  of  the  Bombay 
ndustry.  Standard  speeds  of  265,  290  and  365  revs,  per  min.  were 
dopted.  The  motors  are  of  the  slip-ring  induction  type,  wound  for 
,000  volts,  three-phase,  50  periods  and  provided  with  brush-lifting 
nd  short-circuiting  gear,  and  are  in  standard  sizes  ranging  from 
Oh.p.  to  .5(MlH.p.  They  are  designed  for  full-load  rating  with  a 
mperature  rise  of  70°F.  above  air  at  I00°F.,  and  for  50  per  cent, 
verload  for  half-an-hour  without  undue  heating.  The  starting 
witches  are  of  the  liquid  type,  the  electrodes  being  operated  throut/li 


slow-motion  gear  and  the  motors  being  designed  to  start  up  against 
the  full-load  torque  with  a  starting  current  not  exceeding  the  full- 
load  current.  In  the  case  of  callender  machines  special  starters  are 
required  in  order  to  meet  the  conditions  of  the  service. 

The  mill  transformers  are  of  the  tlu-ce-phase  6,600/2,200-volt, 
.50-period,  oil-insulated,  au--cooled,  core  type,  are  star-connected  on 
both  sides,  and  are  provided  with  an  earthing  device.  They  are 
supplied  in  four  sizes,  viz.,  500,  600,  700  and  900  k.v.a.,  from  which 
the  power  requirements  of  each  raid  are  met.  The  mill  equipments 
are  supplied  by  the  British  Westinghouse  Co.  A  sub-station  is 
provided  at  each  mill  for  the  transformers  and  switchgear,  the  feeders 
being  comiected  up  to  the  high-tension  'bus  bars  through  trifuroating 
boxes,  single  conductor  cables,  a  triple-pole  oil  emergency  s\\  itch  and 
discoimecting  links. 

The  present  electrification  contract  covers  30  mills,  requiring  63 
transformers. aggregating  39,500  k.v.a.  and  199  motors  aggregating 
37,525  H.P.,  the  power  requirements  of  individual  mills  ranging  from 
three  motors  aggregating  325  b.h.p.  to  19  motors  totalling  2,400  b.h.p. 
All  the  mill  engines  were  indicated  for  maximum  and  average  indi- 
cated horse-power  and  tachograph  tests  were  made  of  the  loads  on 
the  shafts,  the  steam-driven  rope  ch-ivers  being  replaced  by  direct- 
coupled  motors  w  hich  are  installed  in  most  instances  in  the  rope  races, 
on  stagings  built  up  of  rolled-steel  joists,  the  motor  feet  being  fas- 
tened to  the  steelwork  by  means  of  foundation  bolts. 

The  terms  of  the  agreement  between  the  company  and  the  mill 
owners  cover  the  supply  of  energy  for  power  purposes  in  Bombay  at 
0-55  anna  per  unit  in  the  case  of  mills  where  the  company  supply  the 
complete  equipment,  and  at  0-.5  amia  per  unit  in  the  case  of  mills 
which  provide  their  own  motor  equipment,  the  company  providing 
and  maintaining  the  mill  transformers.  Energy  for  lighting  is  sup- 
plied at  1-25  annas  per  unit.  The  agreement  is  for  a  period  of  10 
years. 


MAGNETIC  AND   OTHER  PROPERTIES  OF  ELECTRO- 
LYTIC IRON  MELTED  IN  VACUO.* 

BV    TRYGVE    D.    YENSEN. 

Sumiiuiry. — Wliile  pure  iron  melted  in  an  atmosphere  of  carbon 
monoxide,  under  atmospheric  pressure,  will  absorb  both  carbon  and 
oxygen,  with  the  result  that  the  iron  thus  produced  is  of  an  inferior 
magnetic  quality,  low  carbon  iron  melted  in  vacuo  will  lose  50  to  90  per 
cent,  of  its  original  carbon  content.  The  magnetic  quality  of  electrolirtio 
iron  melted  in  vacuo  is  decidedly  superior  to  any  grade  of  iron  thus  far 
produced,  the  ma.ximum  permeabiUty  obtained  being  19,000  at  a  flux 
density  of  9,500  gausses.  The  average  hysteresis  loss  obtained  is  less 
than  50  per  cent,  of  that  found  in  the  best  grades  of  commercial  trans- 
former iron. 


Li  1911  the  writer  commenced  an  investigation  of  the  magnetic 
])roperties  of  iron  in  the  Electrical  Engineering  Department  of  the 
University  of  Illinois.  Doubly  refined  electrolytic  iron,  deposited 
according  to  the  methods  used  by  Burgess,  ha-s  formed  the  basis  for 
the  investigation.  It  was  deposited  from  Swedish  charcoal  iron,  and 
contained  0006  per  cent,  of  carbon,  O-OI  per  cent,  of  silicon  and  only 
a  trace  of  sulphur. 

For  fusing  and  annealing  the  iron,  the  crucibles  used  were  made 
from  electrically  fused  magnesia  containing  about  2  per  cent,  silica, 
and  these  crucibles  were  placed  in  graphite  crucibles  and  securely 
covered.  If  a  resistance  furnace  was  u.sed  for  this  process,  the 
iron  was  contaminated.  If  the  crucibles  were  left  exposed  in  the 
furnace  the  iron  was  so  badly  oxidised  that  it  cracked  to  pieces  under 
the  hammer  in  the  attempt  to  forge  it.  If  buried  in  crushed  carbon 
the  iron  absorbed  com})aratively  large  quantities  of  carbon.  Bin-gess 
used  the  latter  method  and  found  that  the  iron  absorbed  from  005 
to  015  per  cent,  carbon,  probably  by  reducing  the  carbon  monoxide 
gases  surrounding  it.  Tlu;  results  obtained  by  the  writer  agree  with 
those  obtained  by  Burgess,  so  far  as  the  carbon  is  concerned,  but  as 
will  be  shown  later,  carbon  alone  docs  not  account  for  the  properties 
of  the  iron  thus  produced. 

In  order  to  overcome  the  difficulties  above  referred  to,  a  vacuum 
furnace  was  constructed  in  the  shops  of  tlu-  department.  The 
inside  parts  consist  entirely  of  graphite  cut  from  solid  gra])hite 
electrodes,  with  the  exception  of  the  water-cooled  cop])er  tubes,  that 
serve  as  siqiports  as  well  as  leads.  A  Gervck  ])ump  is  capable  of 
n'.aintaining  a  pressure  of  0-5  cm.  or  less  with  500  to  600  grama  of 
molten  iron  in  the  furnace.  The  state  of  the  charge  may  be  observed 
through  a  mica  window  in  the  top. 

A  number  of  different  instruments  for  the  magnetic  measure- 
ments were  tried  and  discarded.    The  main  defect  of  mo.st  of  them  was 

*  Abstract  of  a  Paper  read  before  the  American  Institute  of  Electrical 
Kngincers. 
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that  large  and  uncertain  corrections  had  to  be  made  to  the  readings  in 
order  to  arrive  at  the  eonect  results.  An  instrument  was  needed 
that  could  measure  accurately  the  magnetic  jjroperties  of  relatively 
short  rods.  The  one  finally  decided  upon  was  constructed  by  the 
writer  in  the  shops  of  the  de])artment  in  accordance  with  the  recom- 
mendatioqs  of  the  Bureau  of  Standards.*  Briefly  stated,  it  consists 
of  a  double  bar  and  yoke  with  one  main  solenoid,  and  one  auxiUary 
solenoid,  separately  controlled,  and  four  compensating  solenoids, 
next  to  the  yokes  connected  in  series. 

For  the  determination  of  B  a  baUistic  galvanometer  of  a  15-second 
period  was  at  first  employed.  This  served  the  purpose  very  well 
until  the  electrolytic  vacuum  iron  was  ready  to  be  measured  in  the 
annealed  state.  On  accoimt  of  the  high  permeabiUty  and  low 
electrical  resLstanee  of  this  iron,  the  change  of  magnetism  was  foimd 
to  be  too  .sluggish  for  accurate  determinations  with  a  ballistic  galvano- 
meter. This  was  particularly  true  for  hysteresis  determinations. 
Five  or  six  seconds  were  sometimes  required  for  the  flux  to  complete 
the  change,  so  that  by  the  time  the  galvanometer  coil  had  reached  its 
maximum  deflection  the  flux  was  still  changing.  It  was,  therefore, 
very  evident  that  the  galvanometer  had  reached  its  hmit  of  useful- 
ness, even  though  its  period  had  been  doubled.  To  overcome  this 
difficulty  a  Grassot  fluxmeter  was  used  for  all  the  flnal  measurements. 
A  slight  difference  is  shown  bet\\-een  the  author's  results  and  the 
calibration  of  the  standard  rod  by  the  Bureau  of  Standards.  Correc- 
tions have  been  avoided  so  that  any  error  is  on  the  safe  side. 

Det.ails  of  the  Experiment.s. 
The  electrolytic  iron  previous  to  being  placed  in  the  crucible  to  be 
melted  was  crushed  into  small  pieces  and  thoroughly  cleaned  with 


means  of  a  platinum-platinum  •+- 10  ])er  cent,  rliodium  pyrometer, 
calibrated  from  time  to  time. 

Quenching  was  done  by  placing  the  test  pieces  in  a  cylinder  tilled 
with  magnesia  and  moistened  with  alooliol.  When  the  desired 
temjjerature  was  reached,  the  cylmder  was  removed  from  the  furnace, 
tipped  up,  and  the  contents  phmged  into  the  quenching  bath  by 
means  of  a  sharp  blow  on  the  top  of  the  cylinder. 

The  final  heat  Irea'nifn":  received  by  all  the  rods  consisted  in 
annealing  at  about  900°C'.  and  cooling  in  48  hours  according  to  a 
straight  time-temperature  curve,  coniccting  900°C'.  and  200°C. 
Fig,  1  shows  the  magnetisation  curves  for  the  average  and  best 
electrolytic  vacuum  iron,  and  Fig.  2  shows  the  hysteresis  loops  and 
permeability  curve  for  the  best  rod.  No.  3-38. 

For  the  sake  of  comparison  a  number  of  other  rods  have  been 
test«l,  and  the  results  included  in  this  Paper.  A  sample  of  Swedish 
charcoal  iron  showed  a  maximum  permeability  of  4,870,  and  the 
same  specimen  aftei'  remelting  in  vacuo,  gave  a  maximum  permeabilit^• 
of  10.350. 

Figs.  3  and  4  show  the  magnetisation  curves  for  all  the  rods,  com- 
pared -nith  the  average  for  the  ele<trolytic  iron  melted  in  vacuo,  all 
after  having  received  the  final  heat  treatment. 

DisoussKix  OF  Results. 
Tlic  magnetic  qualities  of  iron  at  difl:'erent  quaUties  depends  upon 
the  i)roi)ortions  of  ferrite,  cementite  and  pearhte  that  are  present 
and  upon  the  aUotropic  modifications  of  Alpha,  Beta  and  Gamma 
iron.  The  Beta  and  Gamma  modifications  are  weakly  paramagnetic, 
while  Alpha  iron  is  ferromagnetic.  Another  factor  that  ma>  in- 
fluence the  magnetic  jjroperties  of  iron  is  mechanical  strain,  either 
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hydrochloric  acid,  boiling  distilled  water,  and  alcohol.  It  wa.s  then 
transferred  to  the  crm  ible,  covered  with  a  magnesia  cover  and  placed 
in  the  vacuum  furnace.  The  furnace  was  exhausted  immediately  and 
heated  up,  .slowly  at  first,  .so  as  to  give  the  absorbed  gases  tiinc  to 
c«cape  withotit  too  much  loss  of  vacuum.  With  the  fiiniacc  at  a 
dull  red  heat  the  melting  would  then  require  about  lialf  hour  with  an 
input  of  ].")  kw.  In  order  to  insure  homogeneity  12  kw.  was  left  on 
for  another  I.")  minutes,  and  llic  funiace  then  aildwed  to  cool. 
_  When  removed  from  the  furnace  the  ingots  were  as  bright  a; 
silver  and  so  soft  that  they  could  be  cut  with  a  knife.  They  were 
reheated  in  a  coke  forge  to  ordinary  forging  temperatures,  1  .OOO^C.  to 
1,100"  C,  and  forged  into  rods  about  J  in.  by  20  in.  (1-2.")  cm.  b,- 
50  cm.).     From  these  rods  the  test  jjieces  were  incpared. 

After  being  tested  as  forged,  the  test  pieces  were  sent  through 
diflFerent  heat  treatments.  If  they  wen^  to  be  annealed  they  were 
pa<;ke(l  in  pidvcri.sed  magnesia  in  an  iron  cylhider,  \.  and  placed 
in  an  annealing  furnace.  In  order  to  minimise  the  formation  of 
oxide  the  magnesia  was  moistened  with  alcohol  to  drive  out 
the  air.  After  reaching  the  annealing  temperature  desired,  the 
coo  ing  was  done,  in    all  but  the  i>ieliinuiary  tests,  m  act-ordancc 

wiUi  (lefinile  cooling  curves. The  temperature  was  measured   h< 
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due  to  outside  inlhiencc  or  due  to  rapid  cooling.  It  is  not  tleiinilely 
known  which  is  the  more  im[>ortant,  removing  mechanical  strain,  or 
changing  all  the  iron  mto  Alpha  iron.  It  is  certain  that  both  are 
imjiortant.  and  that  both  may  be  accomplished  by  l>roper  annealing. 
It  is  well  known  that  if.  sid)sei|ucnl  to  annealing,  the  iron  he 
mechanically  strained,  its  magiu'tii-  ijuality  is  depreciated. 

It  is  apparent  from  the  author's  exj>eriments  that  the  melting  of 
electrolytic  iron,  or  low  carbon  iron  in  general,  in  lui  atmos|)herc  of 
carbon  monoxide  gases,  gives  the  iron  a  chance  to  absorb  carbon,  the 
amount  absorbed  varying  from  O-O.")  to  It- 1 5  per  cent.  This  result  is 
in  agreement  with  the  experiments  of  Burgess  and  Aston.  It  is 
furthermore  seen  that  carbon  is  not  the  only  factor  that  all'ccts  the 
magnetic  ]iropcrtics  of  iron.  Swedish  charcoal  iron,  with  a  carlion 
content  of  01(33  per  cent.,  and  an  electrolytic  iron-carbon  alloy 
melt(>il  m  vacuo,  with  a  carbon  content  of  0- 18 1  percent.,  both  have  a 
decidedly  higher  permeability  than  the  electrolytic  iron  melteil  in 
the  resistance  furnace,  although  the  latter  has  an  average  carbon 
content  of  ordy  OlO  (>er  cent,  .\gain.  the  electrical  resistance  cf  the 
resistance  fiuiiace  iron  is  l3-.'")2  microhms  while  that  of  llie  above 
mentiotied  two  snini)les  is  lO-oT  and  12-40  res])cclively.  The  carbon 
<-ontent  of  0-1  ])er  cent,  does  not  by  itself  account  ftu'  a  resistance  of 
13-02  microhm.s.     Accoixluig  to  Barrett  this  resistance  corresponds 
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to  a  carbon  content  of  0-6  per  cent.  As  carbon  is  probably  absorliecl 
from  CO  according  to  the  reversible  reaction 

Fe  +  CO:|:  FeO  +  C 

it  seems  natural  to  assume  that  not  only  carbon  but  also  Fet)  is 
absorbed  by  the  iron.  In  that  case  the  result  would  be  an  alloy 
of  ferrite,  cementite  (FCjC)  and  iron  oxile  (FeO).  For  a  carbon 
content  of  0-1  percent,  the  alloy  would  rDiit.iin  I  .">  I'.iriiil.  cementite, 
amd  0-59  per  cent.  FeO.  Wliili'  (riiii-ui  iti  i-  -li_.|ii!.  li  iromagnetic, 
as  shown  by  Hadiield  and  Hi)|ikinsnn.  l-'c(  i  is  p:ii,iinagnetic,  and  a 
veTV  poor  conductor  of  electricity.  With  these  two  substances 
interspersed  among  the  ferrite  crystals,  the  low  permeability  and 
high  resistance  can  be  satisfactorily  explained.  The  results  also  show 
that  the  Swedish  charcoal  iron  lost  nearly  all  of  its  carbon  bv  beinw 
melted  in  vacuo,  the  carbon  content  in  the  final  iron  being  onlv 
0-008  per  cent.  At  the  same  time,  as  would  be  exjiected,  its  electrical 
resistance  has  been  sUghtly  lowered  and  its  magnetic  permeability 
considerably  increased.  Similarly,  the  three  iron-carbon  alloys 
melted  in  vacuo,  lost  the  larger  part  of  the  carbon  added  to  them. 
The  loss  for  the  Swedish  iron  was  95  per  cent,  of  the  carbon.  The 
Bureau  of  Standards  has  demonstrated  that  such  a  loss  occurs  by 
melting  electrolytic  iron  in  vacuo,  the  loss  foimd  being  in  one  case 
67  per  cent.,  in  another  case  87-5  per  cent.  *  In  the  present  case  the 
electrolytic  iron  melted  in  vacuo  not  only  did  not  lose  any  carbon, 
but  actually  gained  a  slight  amount.  In  order  to  explain  this 
apparent  discrepancy  it  should  be  mentioned  that  the  pressure  used 
l>y  the  Bureau  of  Standards  investigators  in  their  vacuum  furnace 
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was  0-01  mm.  of  mercury,  while  the  pressure  used  by  the  writer  wa.s 
from  2  mm.  to  .5  mm.  Based  upon  the  facts  enumerated  above,  the 
following  explanation  is  now  ottered.  Any  oxygen  left  in  the  funiaco 
combines  with  the  carbon  of  the  heating  element  and  forms  carbon 
monoxide  (CO).  This  gas,  as  already  stated  in  connection  with  the 
result.s  obtained  with  the  resistance  furnace,  reacts  with  the  iron 
ac(»r<ling  to  the  reversible  equation 

Fe  +  CO;^  FeO  +  C 

imtil  equilibrium  is  established.  If,  now,  the  pres-sure  in  the  furnace 
be  lowered  the  reaction  will  take  l)lace  from  right  to  left  ;  that  is, 
•uiy  J'oO  that  nuiy  be  present  will  be  reduced  by  the  carlwn  in  the 
iron,  with  the  result  that  the  carbon  content  will  be  reduced  until 
equilibrium  is  restored.     Conversely,  with  an  increase  of  pressure  due 

jU»  an  iulinission  of  oxygen,  the  reaction  will  take  place  from  left  to 

'right,  and  the  carbon  content,  as  well  as  the  FeO,  of  the  iron  will  be 
increased,     llpoii  this  hypothesis  the  difference  between  the  carbon 

I'ontent  obtained  by  the  Bureau  of  Standards  and  that  obtainetl  by 
I  111-  writer  is  immediately  explained. 
The    permeability    increa,ses    quite    uniformly   a.s   the    annealing 

'lerajH-rature  is  raised,  at  first  alowly,  and  then  very  rapidly  as  the 
ituiealiiig  tcmi)erature8  arc  raised  from  700  C.  to  800'C.  Al»)vc 
MK)°C.  seme  uncertainty  appears.     The  permeability  i'  decreased 


for  950  deg.  and  again  increased  for  1,000°C.  Whether  this  result  is- 
due  to  mechanical  strain  in  clamping  the  rod  in  the  permeameter  or 
whether  it  is  due  to  different  rates  of  cooling  or  to  some  other  cause, 
the  writer  is  not  prepared  to  say.  From  the  experience  previously 
related  it  seems  most  probable  that  the  drop  for  9.50  deg.  is  due  to 
mechanical  straining,  as  it  occurs  for  low  values  of  H  only.  For 
values  of  H=8,  or  alxive,  the  permeability  isdecreased  by  annealing 
at  temperatures  above  900°C.,  and  does  not  return  to  the  higher 
value  by  further  anrealing  at  lower  temperatures.  Furthermore, 
upon  annealing  successively  at  decreasingly  lower  temperatures,  the 
permeability  is  increased  for  low  values  of  H.  Such  a  process  is, 
of  course,  equivalent  to  annealing  at  the  highest  temperature  and 
cooling  at  a  slower  rate  than  was  used  for  each  of  the  successive 
annealings. 

The  average  magnetisatiom  curve  for  electrolytic  iron  melted  in 
vacuo,  as  showii  in  Figs.  3  and  4,  is  based  upon  the  results  obtained 
after  the  final  heat  treatment,  whether  this  gave  the  best  results  for 
each  particular  rod  or  not.  This  average  also  includes  the  results 
for  a  rod  that  perhaps  should  have  been  thrown  out.  The  average 
curve  is,  therefore,  somewhat  lower  than  might  be  expected  for 
15  rods  treated  under  more  favourable  conditions.  However,  it 
serves  to  indicate  the  place  occupied  by  electrolytic  vacuum  iron, 
in  relation  to  other  grades  of  iron. 

While  the  curve  for  the  electrolytic  vacuum  iron  is  the  highest 
of  those  represented  in  Fig.  4,  the  curve  for  the  Swedish  charcoal 
iron  remelted  in  vacuo  is  a  close  second,  and  these  two  are  far  above 
the  curves  for  commercial  iron  used  at  present  for  magnetic  purposes. 
The  maximum  permeability  for  the  average  magnetisation  curve  is. 
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12,950,  occurring  at  a  flux  density  of  ti,.5J")0  gausses.  The  nuiximnm 
obtained,  however,  is  19,000  for  rod  No.  3-38  (electrolytic),  at  a 
flux  density  of  9,500  gausses. 

While  high  i)ermeability  is  of  interest  for  certain  purpo.ses,  the 
characteristics  of  iron  that  are  of  special  interest  to  the  manufacturer 
and  user  of  electrical  machineiy  are  hysteresis  and  eddy  current 
losses,  the  latter  depending  largely  ujion  (he  electrical  resistance  of 
the  iron.  The  author's  results  show  that  the  hysteresis  loss  for 
'^miix  =  10,000  is  less  than  one-half  as  high  for  the  average  electrolytic 
vacuum  iron  as  it  is  for  the  commercial  silicon  .steel,  while  for  B,„„,= 
15,000,  the  corresponding  figure  Is  about  two-thirds.  The  rea,son 
why  the  hysteresis  loss  for  the  vacuum  iron  is  not  even  still  lower, 
comi)ared  with  commercial  iron,  is  readily  seen  by  looking  at  the 
figures  for  retenlivity.  While  the  retcnti\ily  for  Bn,ax=  l-')iOOO  is 
9,940  for  the  average  electrolytic  va(!Uum  iron,  it  is  only  5,400  for 
silicon  steel.  The  hysteresis  loss  for  Hadfield's  best  magnetic 
steels,  the  21  per  cent,  silicon  alloy  and  the  2.}  per  cent,  aluminium 
alloy,  lus  rejjorted  by  Barrett,  Brown  and  Hiwlfield,  for  B^.^  =9,000  is 
1,550  and  1,440  ergs,  respectively,  per  cubic  centimetre  per  cycle. 
( 'omparing  these  results,  it  Is  seen  that  in  sjjite  of  the  high  retentivity, 
the  hysteresis  loss  for  the  electrolylic  vacuum  iron  is  much  lower 
than  for  any  material  thus  far  jirodueed,  of  which  the  literature 
gives  information.     This  \s,  due  to  the  low  coercive  force,  namely. 


122 


THE  ELECTRICIAN,  APRIL  30,  1915. 


0-34  gilbert  per  centimetre,  this  being  tlie  average  vahie  for  the 
15  rods. 

The  electrical  resistance  for  the  average  vacuum  iron  is  9-96 
microhms  per  centimetre  cube.  The  resistance  for  the  standard 
transformer  steel  is  11-09  microhms,  while  that  for  the  silicon  steel  is 
51-15  microhms.  Thus  the  eddy  current  losses  per  unit  volume,  for 
the  same  thickness  of  sheet  and  for  the  same  maximum  flux  density, 
would  be  much  in  favour  of  the  sihcon  steel.  However,  it  i?  definitely 
kno^vn  that  the  resistance  of  the  latter  can  be  raised  by  the  addition 
of  silicon  or  aluminiiim.  What  the  effect  of  such  additions  upon  the 
magnetic  quality  of  the  iron  wiH  be  remains  to  be  seen,  but  judging 
from  the  effect  they  have  upon  commeicial  grades  of  iron,  it  seems 
probable  that  it  will  not  be  harmful. 


THE  POWER  SUPPLY  OF  THE  CENTRAL  MDJING-RAND 
MINES  GROUP. 

We  conclude  below  our  account  of  the  diecussions,  which 
took  place  before  the  Institution  of  Electrical  Engineers  in  Lon- 
don, Birmingham  and  Manchester,  on  Mr.  J.  H.  Rider's  Paper 
on  this  subject.  An  abstract  of  this  Paper  appeared  on  pp.  .53 
and  88  of  our  i.ssues  of  April  16th  and  2.3rd  re.spectively. 

Mr.  Roger  T.  Smith  said  that  where  the  supply  was  measured  b}' 
three  meters  in  series  it  was  in  general  very  important  to  get  types  of 
meters  which  had  different  sorts  of  errors,  so  that  the  errors  might  more 
■or  less  cancel  out.  He  would  like  to  a-sk  the  author  whether  the  A. E.G. 
and  the  General  Electric  meters  were  of  sufficiently  diifercnt  types  for 
the  errors  to  cancel  out  more  or  less.  The  alternating-current  measure- 
ments of  variable  load  were,  of  course,  much  simpler  than  direct -current 
measurements  ;  but  the  temperature  rise  errors  were  of  particular  im- 
portance, and  he  would  like  to  know  if  the  author's  meters  were  adjusted 
after  the  average  load  had  flowed  through  them  for  some  hours,  so  as 
to  get  an  average  of  the  temperature  error.  The  Paper  stated  that  the 
meters  were  calibrated  on  the  site  or  in  the  laboratory.  Had  the  author 
found  that  there  was  considerable  difference  between  the  results  obtained 
in  the  laboratory  and  on  the  site  ?  The  Paper  dealt  with  the  troubles 
from  large  liquid  resistances,  but  had  the  author  tried  the  type  of  water 
resistance  consisting  of  a  drum  half  filled  with  liquid  with  the  plates  in 
the  upper  part,  the  drum  being  slowly  revolved  ?  He  knew  that  such 
tj'pcs  of  water  resistance  had  been  used  up  to  1,000  kw.  at  about  2,000 
volts,  but  ho  believed  only  for  starting,  and  not  for  regulating  purposes. 
If  such  a  system  were  applicable  to  those  very  much  larger  powers 
it  would  appear  to  be  a  great  simplification.  All  users  of  induction 
motors  would  agree  with  the  author's  strictures  on  the  troubles  with  sli])- 
rings.  With  one  or  two  e.\ce])tions,  it  seemed  to  him  that  the  design  and 
installation  of  slip-rings  in  induction  motors  was  the  weakest  point,  and 
in  his  own  experience  it  was  almost  the  only  part  of  an  induction  motor 
which  ever  gave  trouble.  He  thought  the  matter  should  be  taken  up 
more  seriously  by  manufacturers  than  it  had  been  in  the  past.  He 
agreed  with  the  author  that  it  was  quite  worth  while  to  use  contactor 
switches.  The  contactor  never  went  wrong,  and  the  master  controller, 
besides  being  a  small  and  handy  piece  of  apparatus,  '_';ivi'  one  the  ad- 
vantage of  being  able  to  have  automatic  control  cf  ,iii\ili;ir  i.^  if  the  limit 
was  reached.  Finally,  on  the  qucsticm  of  the  ?i-i-i:inri  -,  tluni.selves, 
had  the  author  ever  tried  to  use  iron  tulw  resi.staiiw.s  with  water  cir- 
culating through  them  ?  That  method  had  been  used  successfully  for 
laboratory  purposes  for  absorbing  quite  large  quantities  of  current. 

Dr.  A.  H.  IIaii.iso  endorsed  the  author's  remarks  about  manufac- 
turers. There  was  no  doubt  that  manufacturers  had  sinned  in  the  past, 
and  had  had  to  learn  and  re-model  their  arrangements.  One  great  fault 
in  the  past  had  liccn  that  commercial  men  were  .sent  as  salesmen  to  the 
foreign  branches,  instead  of  men  who  were  able  to  study  the  local  pro- 
blems with  a  view  to  meeting  them.  The  author  would,  however,  find 
that  during  the  last  three  or  four  years  matters  had  altered  very  mtich, 
•engineers  now  being  given  a  greater  voice  at  the  top.  With  regard  to 
Mr.  Shepherd's  remark  that  the  total  numter  of  units  taken  by  the  Hand 
minc-s  was  greater  than  the  total  number  of  units  sold  in  the  London  area, 
be  wa.s  given  to  understand  that  the  total  nimiber  of  units  generated  in 
the  London  area  (including  railways)  amounted  to  more  than  one 
thousand  million. 

Mr.  R.  Hammond  regarded  the  Paper  as  a  "  gold  mine."  The  point 
that  esiiecially  appealed  to  him  in  the  Paper  was  diversity  factor.  The 
author  had  shown  how,  when  generating  from  a  central  supply,  one  got 
the  immense  advantage  of  diversity.  When  Mr.  Rider  was  seeking  to 
obtain  a  bulk  supply  for  London  there  were  thf)se  who  ridiculed  the  idea 
that  there  would  In;  such  a  gnat  chcaiK5ning  of  the  electricity  supply  due 
to  the  diversity  factor,  l)ut  the  author  had  now  given  some  very  remark- 
able? figures  in  that  connection. 

Mr.  LI.  R.  Atkin.son  referred  to  Mr.  Sparks'  remark  that  had  the 
author  Ix'cn  on  the  spot  earlier  ])robably  much  more  satisfactory  aiul 
reasonable  arrangements  from  the  consumer's  point  of  view  woidd  have 
1x-en  made.  The  scheme  emanated  from  the  consumer,  aiul  not  frfun 
the  power  company,  and  they  did  not  siiec(^ed  in  convincing  their  own 
group  that  the  Hcheme  wa,R  good  enough  for  them  to  put  their  own  moiK'V 
into,  with  the  result  that  it  was  |iiit  on  the  financial  market.     There  were 


English  financiers  quite  ready  to  fuid  the  money,  but  they  were  advised 
by  engineers  that  the  consumer  had  so  much  the  better  end  of  the  stick 
that  it  was  not  good  enough  to  put  their  money  into.  He  was,  therefore, 
quite  convinced  that  even  Mr.  Rider  could  not  have  obtained  better 
terms  for  the  consumer.  He  was  of  opinion  that  the  project  would  last 
a  good  deal  longer  than  the  20  years  of  the  contract. 

Mr.  .T.  .T.  Ea,sola  said  that  the  Paper  could  l>e  referred  to  as  a  strong 
argument  for  the  electrical  conversion  of  steam  winders,  but  a  still  more 
powerful  argument  would  be  available  if  energy  consumption  figures  had 
been  given,  such  as,  for  instance,  some  statement  that  the  energy  con- 
sumption during  normal  winds  per  short  ton  raised  1,000  ft.  vertically 
ranged  between,  say,  IJ  units  to  2  units,  with  an  average  of  U  units. 
By  simple  nuiltiplication  with  the  price  per  unit  of  the  local  supply  com- 
])any  a  sufficiently  attractive  idea  of  the  cost  of  electrical  winding  could 
be  obtained  to  induce  engineers  to  carry  out  further  investigations  by 
means  of  diagrams.  There  appeared  to  be  a  considerable  diversity  of 
opinion  among  manufacturers  as  to  whether  the  equivalent  continuous 
rating  of  the  motors  at  full  speed  should  be  the  root  mean  square  diagram 
output  taken  over  the  running  and  stopjjing  periods,  or  whether  more  or 
less  large  marginal  corrections  should  be  allowed  for  reduced  ventilations 
during  acceleration,  retardation  and  stops.  It  would  be  interesting  to 
know  the  Rand  ^iractice  in  this  respect.  In  connection  with  the  im- 
proved design  of  Uquid  controller  mentioned  in  the  Paper,  it  occurred  to 
him  that,  instead  of  using  two  tanks  with  a  change-over  rotor  switch, 
it  might  be  feasible  to  arrange  two  sets  of  differently  spaced  straight  rods 
in  one  tank  connected  in  parallel  during  starting,  and  to  arrange  for  the 
starting  electrodes  to  be  simply  disconnected  from  the  circuit  by  means 
of  a  double  grip  level  during  counter-current  braking.  In  comparing 
the  Ward-Leonard  and  three-phase  controls,  the  author  did  not  deal 
with  the  great  advantage  of  the  Ward-I>eonard  control  being  dependent 
upon  the  position  of  the  lever  and  independent  of  the  load,  and  the 
consequent  advantage  with  this  particular  system  of  being  able  to 
aiTange  cams  on  the  depth  indicator  to  limit  automatically  and  mecha- 
nically the  S])eed  at  which  the  winder  could  be  manipulated  near  the  tip, 
and  prevent  starting  up  in  the  wrong  direction,  without  otherwise 
interfering  with  the  driver's  useful  command  of  the  winder.  Was  the 
PhiUip's  device  still  considered  desirable  in  that  csise  ?  He  was  glad  to 
hear  the  author's  views  in  respect  to  low  temperature  rises  and  large  air- 
gaps,  even  at  a  small  sacrifice  of  power  factor.  The  serious  losses  which 
might  accrue  from  stoppages  of  some  motors  on  gold  mines  seemed  in 
many  cases  a  sufficient  reason  to  warrant  preference  being  given  to 
motors  with  former  wound  stator  coils  in  open  slots  and  rotor  bars 
clipped  at  both  ends  to  facilitate  rapid  repairs.  Further,  owing  to 
troubles  which  had  arisen  with  eccentric  gaps,  the  practice  of  grinding  all 
rotors  and  grinding  or  turning  up  the  statcirs  as  well  had  led  to  increased 
freedom  from  troubles.  He  had  not  been  atile  to  detect  aiiy  appreciable 
extra  temperature  rise  on  stator  stampings  ground  or  turned  with  a  sharp 
tool.  What  seemed  to  be  the  best  prevention  against  most  troubles 
was  to  carry  out  severe  inspection,  running  and  flash  tests  at  maker's 
works,  and  have  necessary  alterations  and  adjustments  made  to  short- 
circuiting  gears,  &c.,  before  allowing  the  motors  to  be  sent  out  to  the 
mines. 

Mr.  E.  J.  Fox,  referring  to  Mr,  Atkinson's  remarks,  said  that  the 
Victoria  Falls  Power  Co.  was  one  of  the  glaring  cases  of  the  weakness  of 
British  methods  of  finance.  The  superior  German  methods  of  finance 
enabled  them  to  undertake  the  underwriting  of  the  capital,  but  in  point 
of  fact  he  believed  that  the  only  capital  the  Germans  found  were  the 
debentures,  which,  from  a  financial  point  of  view,  were  fairly  safe,  and  at 
the  same  time  they  reserved  for  themselves  the  right  to  supply  the  plant. 
The  greater  part,  if  not  all,  of  the  ordinary  capital  was  found  by  the  City 
of  London,  which  therefore  took  all  the  risks  but  got  none  of  the  plums. 

Mr.  J.  H.  Rider,  in  reply,  stated  that  Mr.  Shepherd  had  asked  whether 
he  considered  25  per  cent,  reserve  plant  suflicient.  Like  most  tilings, 
that  all  depended  upon  whether  the  plant  was  a  good  one  to  start  with, 
but  ho  thought  25  ])er  cent,  was  enough.  The  troubles  in  the  supply 
mentioned  in  the  early  part  of  the  Paper  took  place  at  a  time  when  there 
was  not  25  per  cent,  spare  plant,  and  since  there  had  been  this  amount 
troubles  had  been  almost  unknown,  at  any  rate  so  far  as  failure  of  supply 
was  conccrnetl.  Of  course,  part  of  the  ))laut  would  always  lie  undergoing 
its  ixriodical  inspection  ;  but  even  if  only  half  the  25  per  cent,  was  ready 
to  start  up  at  a  moment's  notice  he  was  sure  that  was  sufficient.  With 
regard  to  the  range  of  pressure,  it  should  be  iniderstood  that  ho  was  not 
speaking  of  variations  of  pressure  such  as  would  tie  seen  upon  an  ordinary 
recording  chart,  but  that  ho  was  referring  to  the  trouble  one  got  when 
for  many  hours  the  pressure  was  very  high  or  very  low.  On  a  large 
system  with  thrce-iihaso  motors  quick  variations  of  pressure  lasting  for 
only  a  short  time  did  nobody  any  harm,  but  it  was  the  long-continued 
running  at  low  pressure  that  give  rise  to  the  trouhloa  mentioned  in  the 
Paper,  The  variations  of  pressure  were  mentioned  lor  two  reasons; 
firstly,  to  show  what  kind  of  thing  consumers  had  to  put  up  with,  and. 
secondly,  to  show  that  it  was  not  until  those  limits  were  exceodiil  that 
they  could  put  the  screw  on  the  power  company  and  got  a  penalty.  He 
thought  it  should  be  possible  to  screw  the  power  company  up  Inui;  lipforo 
the  pressures  got  to  anything  like  the  limits  moulioneil.  He  did  not  at 
all  agree  with  Mr,  Atkinson  that  had  he  arrived  on  tho  scene  earlier 
he  might  have  arranged  better  terms.  With  regard  to  Mr,  Shephenl's 
(piestion  as  to  whether  altcrnating-ourront  winders  were  reliable  without. 
(Hldycurnmt  brakes,  his  exporienoe  had  been  that,  sinc^>  they  had 
altered  the  control  tanks  and  made  them  safe  from  th^  risks  of  Mashing 
over  when  reverse  current  was  a]iplie>l  for  bnikiug,  thoy  had  b.n-u  p  ^r- 
fectly  ^afe,  although  he  admitted  that  there  w  i<  a  little  greater  risk  with 
an  aitcrnaling-curreiit  winder  if  the  supply  shuuld  go  ulT.     They  had  lial 
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trouble  with  the  old  converted  steam  winders,  which  was  only  to  be 
expected  ;  but  they  had  never  had  a  case  of  any  accident  due  to  the 
electrical  winding  of  the  three-phase  type  which  had  been  made  for  the 
purpose.  The  contactor  gear  was  quite  satisfactory  for  2,000  voItS".  on 
the  stator  and  for  as  high  as  1,500  volts  on  the  rotor.  The  pipe  fraine- 
work  referred  to  was,  of  course,  that  made  and  suppUed  by  the  General 
Electric  Co.  (U.S.A.).  He  did  not  like  pipe  framework,  and,  as  was 
pointed  out  in  the  Paper,  it  had  had  to  be  replaced  on  that  particular  jo^. 
Speaking  frankly,  he  had  not  much  faith  in  overwinding  devices,  liecaiisc 
he  had  found  that  the  more  devices  put  upon  a  winder  which  took'  the 
control  of  the  winder  out  of  the  driver's  hands,  the  worse  it  was.  The'use 
of  the  rhillips'  indicating  device  had  practically  got  rid  of  the  risk  of 
starting  the  hoist  in  the  wrong  direction.  The  centrifugal  pumps 
described,  were  working  to  a  head  of  2,400  ft.,  but  he  did  not  think  that 
that  by  any  means  represented  the  limit  of  the  centrifugal  pump,  although 
it  had  got  very  close  to  the  limit  of  the  pipe  line,  which  was  the  thing  that 
gave  the  trouble.  As  to  insulation,  fortunately  the  atmosphere  on  the 
Rand  was  exceedingly  dry.  If  it  had  been  London  air  they  would  have 
had  a  good  many  more  breakdowns.  With  regard  to  driving  the  tube 
reills,  he  would  not  like  to  go  in  for  worm  driving,  because  of  the  diffi- 
culty of  lining  up.  In  reply  to  Mr.  Sparks,  the  largest  winders  on  the 
Rand  were  of  the  Ward  Leonard  type.  There  were,  however,  a  groat 
many  three-phase  winders  as  large  as  1,.500h.p.  in  single  motors.  The 
30,000  H.P.  referred  to  in  the  Paper  as  being  the  power  used  for  pumping 
wa.s  the  total  power,  and  only  about  .5,000  of  that  was  for  driving  cen- 
trifugal pumps.  In  connection  with  Mr.  Sparks'  remarks  on  ventilation, 
he  did  not  want  it  to  go  abroad  by  any  means  that  the  ventilation  of  the 
gold  mines  on  the  Rand  was  neglected.  That  was  certainly  not  so. 
Many  of  the  mines  had  natural  ventilation  by  two  or  more  shafts,  and  the 
enormous  amount  of  compressed  air  used  in  the  rock  drills  was  always 
discharging  out  into  the  workings,  and  therefore  supplying  a  great 
quantity  of  fresh  air.  He  was  glad  to  have  Mr.  Hunter's  appreciation 
of  the  large-sized  switches  adopted,  and,  of  course,  in  selecting  them, 
they  took  care  that  the  mechanical  parts  should  be  exceedingly  strong. 
Mr.  Hunter  raised  a  very  interesting  point  about  the  possibility  of 
making  improvements  in  some  of  the  mechanical  arrangements  on  the 
mines,  and  referred  to  the  experiment  of  trying  to  drive  the  cam  shaft 
at  double  the  speed.  It  was  quite  true  that  cam  profiles  could  be 
altered,  but  the  stamp  mill  was  a  satisfactory  article,  and  would  remain, 
because  of  its  extreme  simplicity,  and  efficiency  in  cam  driving  meant 
to  the  mines  something  that  would  not  stop.  As  to  the  metermg,  they 
had  separate  transformers  for  each  of  the  three  meters,  and,  in  reply  to 
Mr.  Roger  Smith,  they  did  not,  speaking  generally,  find  any  very  great 
difference  in  the  curves  of  the  two  types  of  meters.  As  a  matter  of  fact, 
metering  was  one  of  the  most  satisfactory  points  of  the  whole  su])ply. 
The  meters  were  cahbrated  half  on  the  mines  and  half  in  the  laboratory, 
and,  of  course,  care  was  taken  to  see  that  both  the  meters  and  the  trans- 
formers were  at  ordinary  working  temperature  when  tested.  He  was 
interested  in  the  type  of  water  resistance  referred  to  by  Mi'.  Roger  Smith, 
but,  however  satisfactory  that  might  be  for  starting  up  motors  once  a 
day,  it  would  be  entirely  out  of  court  for  a  three-phase  winder.  He  had 
never  tried  water  cooling  of  iron  tubes,  because  he  rather  thought  that 
they  would  have  difficulty  with  the  earthing  system  generally  in  eon- 
secpience.  He  did  not  think  Mr.  Atkinson's  remarks  called  for  a-ny  reply, 
88  the  Paper  was  not  concerned  with  the  financial  history  of  the  power 
company.     He  would  reply  to  Mr.  Fasola's  remarks  in  the  ''  .Tournal.' 


DISCUSSION  AT  BIRMINGHAM, 
llr.  N.  B.  RosHER  said  that  the  Paper  fell  under  the  category  of  de. 
scriptive  Papers,  but  it  differed  from  most  in  that  it  admitted  that  there 
had  been  troubles  and  failures  of  the  plant.  The  author  was  to  be  com- 
mended for  having  made  tln^r  Milims^inns,  ami  he  would  a.sk  liirn  to 
furnish  further  particulars  in  I'lJii  h.n  in  those  he  has  given  in  his  Paper. 
It  was  from  records  of  failuic  an'l  tiunljles  ex|)erienced  that  frequently 
most  was  to  be  learned.  Under  the  heading  '"frouhles,"  on  page  20  of 
the  Paper,  some  rather  astonishing  particulars  weri-  iri\en  of  bad  design 
and  workmanship  in  the  )ilant  installeil.  It  would  hc^  interesting  to  know 
where  the  plant  was  made  ;  he  would  be  surprised  to  hear  that  it  came 
from  this  country.  When  he  was  in  ('ape  Colony  some  years  ago  he 
remembered  that  at  that  time  a  large  proportion  of  the  electrical  appa- 
ratus was  purchased  from  the  United  States  on  account  of  the  exceedingly 
low  freights  by  comparison  with  thos(>  quoted  for  goods  from  Europe. 
Ho  had  had  but  little  experience  of  electrical  machinery  of  foreign  make, 
but  as  regiirils  IJrilish  products  he  could  not  agree  with  the  author  that 
flimsiness  of  disiL'n  was  the  usual  characteristic  of  three-phase  motor 
brush  gear.  .Xeillicr  did  he  believe  that  it  would  be  easy  to  find  Hritish 
made  motors  in  which  the  stator  frames  became  distorted  under  load  or 
in  which  a  0  ft.  rotor  had  a  radial  air-gap  of  only  1  mm.,  a  more  usual 
figure  being  at  least  double  that  amount.  The  remedy  for  such  troubles 
ay  in  the  hands  of  the  purchasing  engineer;  for  instance, he  could  either 
tpecify  the  air-gap  or  alternately  ho  could  request  firms  tendering  to 
I'tato  their  proposed  air-gap.  With  regard  to  the  author's  formula  for 
Inininium  radial  air-gap  it  would  appear  that  the  figuro  obtained  by  this 
I  ormula  for  the  6  ft.  diameter  rotor  was  cutting  it  rather  fine.     A  rough 

Iipproximation  for  the  air-gap  which  he  had  found  to  agree  very  clo.sely 
vith  the  gap  as  measured  on  a  large  number  of  motors  of  various  makes 
nd  sizes  was  to  take  the  gap  as  being  1/500  of  the  rotor  diameter.  This 
ormula  was,  of  course,  not  strictly  accurate,  and  gave  rather  too  large  a 
apfo^  motors  having  rotors  of  such  large  diameters  as  the  one  in  question. 
le  would  ask  the  author  why  the  drills  were  not  electrically  o|)crated. 
istcad  of  by  compres.scd  air  as  was  being  done  with  succ(^ss  in  this 
auntry.     The  eflieiency  of  a  compressed  air  system  did  not  as  a  rule 


exceed  30  per  cent.,  whereas  the  efficiency  of  the  electric  system  might 
be  taken  at  80  per  cent.  Assuming  that  compressed  air  must  be  retained 
for  blowing  out  the  workings,  would  it  not  on  the  whole  be  more  advan- 
tageous to  instal  electrically-driven  compressors  at  each  mine  ? 

Dr.  C.  C.  Gabk.ved  said  that  there  was  no  doubt  that  for  large  power 
consumers  the  system  of  having  tliree  separate  meters  in  series  was  a 
very  good  one.  He  would  like  to  ask  whether  each  separate  meter  of  the 
three  was  provided  with  its  own  current  and  potential  transformers. 
With  regard  to  Fig.  6  in  the  Paper  it  appeared  to  him  that  this  diagram 
had  a  very  serious  fault,  in  that  should  the  apparatus  go  wrong  in  any  way, 
warning  was  not  given,  and  an  accident  might  happen.  For  example,  a 
break  in  the  battery  connection  would  prevent  the  warning  hooter 
sounding.  It  seemed  to  him  that  any  such  apparatus  should  be  so  con- 
structed that  in  the  event  of  its  going  wrong  it  gave  the  danger  signal 
and  prevented  an  accident.  This  was,  of  course,  a  rule  which  was  abso- 
lutely followed  in  all  railway  signalling.  Mr.  Rider  took  up  the  thorny 
subject  of  the  alleged  inability  or  unwillingness  of  manufacturers  to 
supply  what  the  customer  wants.  He  trusted  Mr.  Rider  would  not  think 
he  was  referring  to  him  when  he  said  that  in  the  majority  of  cases  the 
manufacturer  knew  very  much  better  what  the  customer  should  have 
than  the  customer  did  himself.  This  was  only  as  was  to  be  expected,  as 
the  manufacturer  devoted  his  life  to  manufacturing,  say,  a  particular 
article  and  knew  everything  about  it  from  A  to  Z  ;  whereas  probably  the 
purchaser  had  a  much  more  superficial  acquaintance  with  the  article  in 
question.  The  fine  art  of  salesmanship,  of  course,  was  to  conceal  care- 
fully this  fact  and.  while  |rttin_'  tin-  lUslomcr  believe  he  was  getting  what 
he  asked  for,  a<:tiiall\  In  -iH  Imu  uIkiI  he  should  have.  In  this  way 
future  trouble  was  iiMihhil  vvlinli  il  ii  .Ihl  neenr  tin-  manufacture,  was 
bound  to  get  blame. I  In,  „h.  I  he,  ii  ^i,,-  Ins  l,,iili  ,,i  n.it.  He  thought  the 
very  fact  that  tlie-e  (li-|iiMe^  e,>iihl  ueeur  slioui^d  the  great  need  which 
existed  for  an  inere.i-ed  .-i.nul.ii.li  .,ii  leii  ..1  .-leetrieal  apparatus.  Taking 
the  case  of  electrical  ml  switches,  tlic  state  of  manufacture  of  these  was 
at  the  present  time  quite  chaotic.  Mr.  Rider  apparently  had  specified 
a  rating  of  800  amperes,  15,000  volts  for  his  2,000  volt  switches.  This, 
however,  was  quite  an  arbitrary  figure.  As  far  as  he  knew,  the  only 
attempt  which  had  been  made  to  standardise  oil  switches  had  been  mado 
by  Verband  Deutscher  Elektrotekniker  in  a  number  of  proposals  and 
suggestions  issued  by  them  about  a  year  ago.  In  these  suggestions  was 
laid  down  a  rule  that  the  rating  of  an  oil  switch  must  correspond  to  the 
maximum  current  which  it  would  have  to  break  on  short  circuit  in  the 
situation  where  it  wa.s  situated.     This  was  undoubtedly  right. 

Mr.  F.  Greenhaloh  said  that  with  reference  to  the  operation  of  oil- 
immersed  stator  switcher  or  liquid  controllers  he  would  be  interested  to 
learn  if  the  plain  butt-contact  switches  which  had  been  used  to  such  a 
large  extent  had  wit  list  nod  arcing  satisfactorily,  and  whether  they  required 
much  more  atteutiun  than  the  open-type  carbon  break  switches,  illus- 
trated in  Fig.  4  in  the  Paper.  While  the  liquid  controller  gave  a  parti- 
cularly smooth  acceleration,  serious  objection  appeared  to  be  taken  to 
the  manual  labour  required  to  operate  it.  Had  Mr.  Rider  had  any 
ex]ieiience  with  ilie  t\|>e  nf  liquid  controller  i)i  which  the  dipiKTs  were 
li.wereil  iiiii.ilie  uaievliva  lloat  in  a  Small  cl  I  a  1 11  hei' e,  a  1 1  lelle,  l  l>y  agate 
vah.-  wliieh  ei.uM  he  ,1.1  J  listed  to  givB  any  depl  h  i.l'  iiniiieision  111  some- 
what the  same  manner  as  that  adopted  in  the  standard  liquid  winding 
controller  ?  Several  of  these  controllers  were  already  employed  on  small 
mine  hoists  in  this  country,  and  they  would  appear  to  have  largely  over- 
come the  objection  referred  to,  as  the  volume  of  water  to  be  handled  was 
much  smaller  than  in  the  other  case. 

Mr.  .1.  M.  W.\LSHE  said  that  in  referring  to  the  tests  of  the  motor- 
driven  air  compressors  the  author  gave  liLjiiies  slmwing  a  discrepancy  of 
10  per  cent,  between  the  maker's  guuranii  e  an.l  i  he  results  of  a  test  on 

site.     The  larger  part  of  the  ditfereiie.-  h. sideied  to  be  due  to  tho 

method  of  estimating  the  output  of  aii-.  'I'lie  efficiency  stated  was  so 
much  lower  than  was  usually  obtained  with  this  class  of  compressor  that 
he  doubted  very  much  whether  the  method  used  was  reliable  on  those 
particular  tests.  The  author  u.sed  the  expression  "  direct  means,"  but 
any  of  the  methods  of  measuring  air  were  more  or  less  indirect  and 
depended  for  their  accuracy  on  various  corrections  and  assumptions. 
The  instrument  used  on  the  test  referred  to  was  a  ''  gate  "  or  "  weighted 
door  "  type  of  motor,  tho  constant  of  which  must  bo  determined  by 
calibration  against  a  more  direct  method  such  as  a  reciprocating  dis- 
placement meter.  Tho  conditions  under  which  the  calibration  was 
carried  out  might  differ  considerably  from  thoso  existing  when  tho  in- 
strument was  in  use,  and  in  consequence  errors  wore  likely  to  occiu'.  Ho 
considered  the  sharp-edged  orifiei^  a  much  more  reliable  means  of  meas- 
uring air-flow,  but  even  this  had  to  be  used  with  caution.  Cyorrcctions 
were  neccs.sary  for  contraction  of  jet,  friction,  ratio  of  orifice  to  pipe 
diameter,  moisture,  &e.,  and  various  a.S3umptions  such  as  uniform  steady 
flow  and  constant  density  were  made,  any  of  which  may  be  erroneous. 

Dr.  M.  L.  Kaiin  said  that  in  view  of  tho  unique  experience  of  Mr.  Rider 
with  three-phase  induction  motors  used  for  main  and  tail  haulage  gears, 
ho  wa.s  particularly  interested  in  his  remarks  about  this  point.  These 
winders  were  compared  with  winders  controlled  on  the  Ward  Leonard 
system.  The  Ward  Leonard  syst^un  n-quired  for  each  winder  an  in- 
duction motor  direct-current  generator  and  direct-current  motor.  Tho 
two  latter  machines  introduced  the  (;lement  of  two  large  commutators 
in  tho  working  of  thi^  system.  The  haulage  gears  as  installed  in  most 
mines  on  the  Hand  only  employed  slip-ring  type  inductiim  motors,  which 
offered  advantages  in  cost  of  installation  and  in  maintenance,  and  reduced 
tho  possibility  of  trouble  by  decreasing  tho  number  of  units  required. 
In  spite  of  this  apparent  simplicity,  Mr.  Hider  seemed  to  favour  the  Ward 
Ix'onard  system,  apparently  duo  to  the  fact  that  in  the  Ward  Fjoonard 
system  the  whole  speed  control  wa.M  effected  by  shunt  regulators,  while  in 
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the  single  motor  system  large  weirs  of  liquid  starters  had  to  be  moved  by 
hand. 

Dr.  K.4PP  said  that  the  feeling  of  satisfaction  at  the  great  usefulness  of 
the  Paper  was  overshadowed  with  a  feeling  of  uneasiness  wh^n  we  read 
of  the  failures  recorded.  These  were  not  unavoidable  failures,  but  fail- 
ures due  to  dishonest  work.  That  any  firm  should  send  out  faulty  work, 
patched  up  so  as  to  hide  the  faults  was  bad  enough,  but  that  the  work 
should  be  sent  knowingly  to  a  place  where  the  lives  of  men  depended  on 
honest  work  was  nothing  short  of  scandalous.  The  author  had  not  dis- 
closed the  makers'  names,  and  he  did  not  ask  him  to  do  so  now;  but  he 
would  be  glad  if  he  could  in  his  reply  give  an  assurance  that  these  parti- 
cular examples  of  commercial  dishonesty  did  not  come  out  of  British 
workshops.  When  speaking  of  temperature  limits,  the  author  stated  that 
a  rise  of  only  35°C.  was  allowed,  making  the  absolute  temperature  with 
an  air  temperature  of  35'C'.  only  70.  This  was  considerably  lower  than 
the  Engineering  Standards  Committee  allowed  even  for  untreated  cotton 
insulation.  There  may  be  a  special  reason  why  so  low  a  temperature  had 
been  fixed  for  plant  intended  for  Johamiesburg,  and  it  would  be  inter- 
esting to  know  this  reason.  The  air-gap  in  asynchronous  motors  by  the 
author's  formula  was  smaller  than  generally  allowed.  He  suggested  that 
it  would  be  safer  to  allow  a  larger  air-gap  and  counteract  its  worsening 
effect  on  the  power  factor  by  using  phase  advancers.  Tliis  would  also 
have  the  incidental  advantage  of  reducing  the  great  variation  in  voltage 
mentioned  in  the  Paper. 


DISCUSSION  AT  MANCHESTER. 

Mr.  S.  J.  W.4TS0N  said  that  it  was  difficult  to  understand  why  the 
power  plant  load  factor  should  be  about  75  per  cent,  whilst  the  load 
factor  of  the  air  system  was  only  30  per  cent.  The  ~Io  per  cent,  load 
factor  indicated  that  some  of  the  processes  were  working  right  through 
the  24  hours,  and  presumably  the  processes  employing  air  compressors 
were  only  used  part  time.  Further  information  on  the  compensating 
device  for  air  meters  would  be  of  interest,  also  figures  giving  the  efficiency 
of  the  air  compressor  system.  The  sjjeaker  was  not  aware  of  the  dis- 
tances over  which  the  air  at  100  lb.  pressure  was  transmitted,  but  it 
appeared  obvious  from  the  author's  remarks  that,  in  the  past  at  any  rate, 
there  had  been  very  serious  losses  due  to  leakage. 

Mr.  A.  E.  Mackenzie  said  that  the  author  had  addressed  a  word  of 
warning,  which  some  engineers  present  would  perhaps  have  to  take  to 
heart  during  the  next  few  years,  in  stating  that  it  was  only  courting 
failure  to  attempt  to  give  a  permanent  and  reliable  supply  without  a 
proper  reserve  of  generating  and  transforming  plant.  Many  central  station 
engineers  in  this  country  -would  be  pleased  indeed  to  have  the  reserve  of 
25  per  cent,  which  the  author  considered  necessary  for  a  supply  like  the 
Rand.  It  was  difficult  to  understand  why  the  power  companj-  stipulated  in 
their  agreement  a  possible  frequency  variation  of  10  per  cent.  Such  a  varia- 
tion would  not  be  good  enough  for  a  Lancashire  cotton  mill  owner,  and 
considering  a  75  per  cent,  load  factor  and  the  serious  trouble  encountered 
bj'  the  author  with  stamps  and  the  speed  of  rotary  mills,  it  appeared  that 
this  variation  was  frequently  obtained.  Mr.  MacKenzie  did  not  think 
there  was  a  supply  company  in  this  country  where  such  variations  ob- 
tained at  any  time  and  desired  the  author's  assurance  that  this  guarantee 
or  sti])ulation  was  quite  unnecessary.  Regarding  the  transformers,  were 
these  of  the  self-cooling  tyjw  ? 

Mr.  RiOKK  said  that  they  were  oil-cooled. 

Mr.  Mackenzie,  ?;ontinuing,  asked  whether  oil-circulating  or  water- 
circulating  systems  were  in  use.  The  expense  of  three  meters  was  war- 
ranted, especially  in  view  of  the  immense  power  to  be  metered.  It  would 
appear  advantageous  to  have  each  series  of  three  composed  of  different 
types,  preferably  with  different  characteristics.  The  author  stated,  "It 
is  a  very  common  and  erroneous  practice  to  instal  oil  switches  without 
considering  the  volts  that  they  may  be  called  upon  to  deal  with."  In 
justice  to  engineers  in  this  country,  the  author  should  substitute  "  was  " 
instead  of  "  is,"  as  this  feature  had  been  generally  recogni.scd  in  tliia 
country  for  a  long  time.  Regarding  a  switchboard  maker's  guarantee, 
as  to  the  maximum  kilowatt  w'.iich  could  be  safely  broken  at  normal 
voltage,  the  speaker  would  net  place  the  slightest  reliance  upon  such  a 
guarantee. 

Mr.  Alcock  was  much  impressed  by  the  permissible  pressure  variation 
of  10  ])er  cent,  up  or  down,  and  it  was  astounding  to  know  how  the  con- 
sumer handled  his  jjlant  with  this  variation,  es])ecia!ly  having  regard  to 
the  necessity  of  uniform  s])eeds  in  certain  operations.  It  would  be  inter- 
esting to  consider  how  far  this  power  supply  in  bulk  would  have  been 
commercially  fea-siblc  if,  in  the  first  place,  the  power  company  had  been 
compelled  to  deliver  energy  under  the  rather  restricteil  variations  pre- 
scribed by  the  Board  of  Trade.  Possibly  the  power  com|)any  would  never 
have  come  into  being. 

Mr.  VV.  H.  Lka,  who  returned  from  the  Rand  about  nine  years  ago, 
expressed  his  surprise  at  the  phenomenal  change  in  ))lant  which  had  taken 
place  since  he  left.  The  weights  of  the  stamps  10  years  ago  varied  from 
7.")0 11).  to  1.2501b.,  whereas  to-day  they  were  2,000  1b.  Again,  the 
heaviest  skip  load  encountered  by  the  sjieaker  was  4  tons  against  the 
modem  8  tons.  The  siig(!cslion  had  been  made  some  years  ago  to  employ 
ta|ier  ropes  having  a  top  diameter  of  about  2  in.  and  bottom  diaiiiitrr 
about  I  in.  Had  this  Ix'cn  developed  ?  The  idea  of  placing  the  crushers 
nl  right  angles  to  each  other  was  quite  novel  and  good. 

-Mr.  A.  M.  CitA.Ml"  asketl  why  both  in  the  present  l'ap<T  and  that  read 
liy  Mr.  iSparks  nearly  the  whole  of  the  mining  machinery  ajjpeared  to 
have  been  olitain(^<l  anywhi^re  but  in  this  country.  If  the  motors,  centri- 
fugal pumps  and  compressors  wvri-  iK'tler  designed  and  hetlc^r  made 
abroad,  the  sooner  ttiis  was  realised  the  iK'tter.  If  such  was  not  the  case, 
what  was  the  reason  for  so  little  of  the  machinery  being  made  here  ?      It 


was  clear  that  recently  some  of  the  switches  had  not  been  made  abroad, 
and.  whilst  giving  every  due  to  our  neighbours  across  the  Channel  of 
whatever  nationality  for  excellence  of  design  and  detail,  it  was  only  fair 
to  the  English  that  the  point  should  be  emphasised  in  the  Paper.  "  If  it 
were  simjjly  a  question  of  price,  that  was  another  matter.  Regarding  the 
question  of  contracts,  no  reference  was  made  to  actual  costs  or  prices 
charged.  Did  each  group  have  its  own  separate  contract  ?  Further 
information  on  the  cost  of  power  and  relative  selling  price,  especially  the 
sale  of  compressed  air,  would  be  very  interesting  to  those  engaged  in 
supplying  comjiressed  air  to  coal  mines  in  this  country.  The  air  unit 
referred  in  Mr.  Hadley's  Paper  was  interesting,  but  it  was  hoped  that  it 
would  not  be  adopted  as  a  standard.  It  often  hapjiened  that  a  unit  of 
this  kind  was  simply  put  forward  to  overcome  an  immediate  difficultv 
and  turned  up  later  to  become  universally  adopted.  In  this  case  some- 
thing more  closely  allied  to  the  standard  system  would  be,  in  the  end, 
time  saving,  ealculation-.saving  and  trouble-saving.  The  speaker  sup- 
ported the  use  of  three  meters,  and  wished  it  to  be  made  clear  whether 
they  were  for  balanced  or  unbalanced  loads.  The  method  of  metering 
on  the  whole  was  very  fair  indeed  to  both  parties,  and  very  little  difficulty 
was  likely  to  occur.  The  short  reference  to  air  meters  seemed  very  crude. 
The  method  of  calibration  would  Ix'  of  interest.  Regarding  the  control 
of  winding  machinery,  the  cascade  motor  had  not  been  mentioned,  but, 
nevertheless,  was  worthy  of  consideration.  Instead  of  wasting  the  energy 
absorbed  in  the  rotor  resistance,  the  intermediate  system  might  be 
adopted  whereby  the  rotary  currents  were  led  to  a  small  polyphase  motor 
which  would  make  use  of  the  energy  so  provided  to  drive  additiiinal 
machinery.  This  system  had  been  successfully  adopted  in  mining  in  this 
country.  In  any  case  it  was  more  efficient  than  the  plain  polyphase 
system  and  actually  was  about  a  mean  in  cost  and  efficiency  between  the 
plain  polyphase  system  and  the  Ward  Leonard  control.  Referring  to 
the  use  of  compressed  air,  the  speaker  considered  the  present  methods  of 
measurement  very  rough.  Any  system  of  measurement  by  means  of  an 
orifice  plate  or  other  instrument  which  the  author  could  put  forward 
would  be  extremely  useful,  and  no  doubt  adopted  in  this  country  sooner 
or  later.  It  was  necessary,  however,  to  know  how  the  measurement  was 
to  be  made,  how  the  formula  was  derived  and  how  the  system  was  checked 
or  calibrated.  The  speaker  had  made  tests  with  instruments  dependent 
upon  the  same  principle  as  the  sharp-edged  orifice  plate  and  found  them 
exceedingly  unreliable.  An  interesting  fact  omitted  from  the  Paper  was 
that  the  compressors  were  rope  driven.  It  would  be  interesting  to  know 
if  these  rope  drives  were  entirely  satisfactory,  whether  a  heavy  flywheel 
was  used  in  connection  with  compressors,  and  whether  from  the  tight 
state  of  the  rope  at  the  top  or  bottom  any  trouble  had  been  experienced 
from  ropes  jumping  out  of  the  grooves.  Great  difficulty  had  been  ex- 
perienced in  this  country  owing  to  loss  of  pressure  in  pipes  conveying 
compressed  air,  and  figures  for  comparison  would  be  useful.  The  author's 
use  of  the  term  "  root  mean  square   "  was  not  clear. 

Mr.  .1.  H.  Rider,  in  reply,  expressed  some  disappointment  with  the 
discussion  and  in  the  absence  of  remarks.regarding  the  problems  encoun- 
tered.    The  power  side  of  the  (ni(>ti'in  bad  been  dealt  with  very  fully  in 
Mr.  Hadley's  Paper,  altbuunli.  m  ivply  to  several  speakers,  it  might  be 
repeated  that  there  was  no  mvki  ahout  the  price  paid  for  power.     The 
Rand  Mines  agreement  with  the  power  company  was  one  under  which 
the  Rand  Mines  Group  took  the  whole  of  the  power.     Steam  plant  was 
entirely  scrapped.     The  price  paid  was  0-525(1.  per  unit,  but  with  certain 
discounts  dependent  ui)on  the  carriage  on  coal,  &c.,  the  net  price  came 
down  in  roimd  figures  to  0-5d.     The  air  unit  was  paid  for  at  the  same 
figure  and  the  decision  as  to  the  value  of  that  unit  was  not  the  author's, 
as  the  contract  was  in  existence  when  he  journeyed  to  South  Africa. 
Regarding  the  large  difference  between  the  load  factor  for  electricity 
supply  and  air  supjily,  obviously  the  reduction  operations  on  the  mines 
continued  uniiilirniiitrdly, except  for  a  few  hours  a  month  to  clean  up. 
The  only  vnnaMr  ■  Inimal  load  was  the  winders;  the  j)ump  aiul  every- 
thing else  wa>  riiiisiaiii.      If  the  winders  were  removed  the  load  faetur 
would  increasi'  from  75  to  98  per  cent.     Thi'  air  load  factor,  on  the  otlior 
hand,  was  low  on  account  of  the  drilling,  which  could  not  be  aenntinuous 
operation.    The  drilling  was  done  on  a  single  shift,  and  generally  finislwil 
about  one  or  two  o'clock  in  the  day.     The  hole  was  then  charged  and 
blasted.     Some  mines  had  two  drilling  shifts,  one  day  and  one  night,  i, 
which  improved  the  load  factor,  but  it  could  never  be  as  good  as  the 
electrical  load  factor,  because  of  the  time  occupied  in  charging,  blasting  | 
and  clearing  away  the  rock.      Regarding  the  correction  cams  for  air 
meters,  Mr.  Hadley  had  gone  fully  into  this,  and  the  results  were  certjiinly 
as  stated.     The  gate  meter  was  certainly  b;-tter  than  the  Venturi,  and 
anyone  interested  in  air  meters  should  consult  .Mr.  Hodgson,  w-ho  was  an 
expert  on  such  matters.     The  author  agreed  with  Mr.  MacKen/.ie's  con 
demnation  of  the  frequency  variations,  ami,  as  stated  in  the  Paper,  hmi 
to  accept  the  facts.     Contrary  to-Mr.  Alcoek's  assertion,  pressure  varin 
tions  <lid  not  affect  the  speed,  this  being  governed  by  the  frequency.     Tib 
transformers  used  by  the  power  company  were  oil-cooled  with  a  naturii 
air-dratight  coining  in  from  outside.     The  recommendations  in  the  I'api- 
concerning  the  capacity  of  oil  switches  were  calculated  to  be  a  stcpintli' 
riiihl  direction.     The  question  of  taper  ropes  raised  by  Mr.  U'a  hrougli 
up  an  old  story  and  an  important  point.     The  deptit  from  which  a  wimli 
could  draw  rock  was  dependent  upon  the  rope,  and  if  carried  to  cxtreni' 
depth  the  rope  alone  would  represent  the  full  load  without  any  adlition 
This  piiinl  led  to  the  suggestion  and  trial  of  the  tajiiT  ropes  refi-rred  to  le 
Mr.   Lea,  but  they  were  tpiickly  given  uj).     The  author  had  no  actun 
report  of  the  rea.son  of  failure,  "but  .suguesled  that  dilliculties  were  expi 
rienced  in  working  such  ropes  on  the  drums.      'I'lie  existing  ropes  we 
2  in.  diameter  and  the  greatest  depth  of  any  wiiiflrr  was  1.1  tl  ft.     The 
was  anollirr  reason  besiih'S  that  of  the  rojie  wliieli  di-lrrmiui'd  wholln 
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one  or  two  winders  should  be  used,  one  winder  being  at  a  lower  stage. 
A  deep  shaft,  say,  5,000  ft.,  using  only  one  winder,  would  produce,  say. 
5,  6  or  8  tons  at  one  operation,  and  with  the  winder  going  at  2,.500  ft.  per 
minute  would  take  two  minutes  to  get  the  rock  to  the  top.  If  another 
winder  were  installed  half-way  down  so  as  to  wind  in  two  stages,  twice 
the  amount  of  rock  could  be  dealt  with  in  the  same  time.  This  was  the 
critical  point  determining  whether  to  use  one  wintler  or  two.  Regarding 
remaining  st«am  plant,  as  stated  pre\iously,  the  whole  of  the  Rand  Group 
was  electrified,  but  there  were  other  mines  on  the  Rand  which  had  not 
contracted  for  the  whole  of  their  supply,  and  retained  steam  particularly 
for  winders,  because  unle.ss  thej-  contracted  for  the  whole  supply  they 
could  not  get  a  flat  rate.  They  chose  that  type  of  load  on  their  mines 
which  gave  the  best  load  factor  and  thereby  brought  their  rate  down. 
In  reply  to  Mr.  Cramp,  more  than  half  the  plant  was  ordered  out  of 
England,  a  good  deal  being  bought  from  America.  The  author  had 
pointed  out  to  the  owners  that  there  were  points  other  than  price  to  be 
considered  in  placing  orders,  but  nevertheless  three-quarters  of  the  plant 
was  ordered  almost  entirely  on  a  price  basis.  Lately,  however,  matters 
were  changed  and  the  price  question  had  been  largely  eliminated  in  favour 
of  qualitj-.  The  author  drew  attention  to  the  list  of  troubles  in  the  Paper, 
and  said  that  the  product  of  British  manufacturers  was  included.  Re- 
liability was  the  first  demand,  and  efficiency  to  the  purchaser  meant 
something  which  would  always  run  and  give  no  trouble  with  ordinary 
attention.  Each  mining  company  in  the  Rand  mines  had  its  own  con- 
tract, but  all  contracts  were  identical.  The  Rand  Mines  was  acting 
trustee  for  these  companies,  and  had  an  outstanding  agreement  dealing 
with  matters.  Balanced  three-phase  meters  were  used  throughout,  as 
the  loads.  exce])t  in  the  case  of  a  few  odd  circuits,  were  balanced.  There 
were  no  three-phase  cascade  motors  on  the  Band  group,  and  the  author 
did  not  feel  disposed  to  go  out  of  his  way  to  adopt  it.  If  a  plain  three- 
phase  motor  was  unsuitable  the  Ward  Leonard  would  be  installed.  The 
formula  questioned  by  Mr.  Cramp  had  been  proved  correct  by  the  meas- 
urements of  the  displacement  meter.  The  size  of  the  orifice  should  he 
about  I  in.,  which  could  be  made  within  reasonable  limits,  say,  \  in.  up  ur 
down.  It  could  be  used  without  objection  if  it  came  within  those  limits. 
There  were  rope-driven  compressors  using  three  ropes  from  a  motor,  and 
no  trouble  had  been  experienced  with  the  ropes.     The  flywheel  eftect  was 

.  no  greater  than  with  the  old  steam  compressor,  because  they  were  using 

,  what  was  practically  the  old  flywheel.  The  turning  movement  was 
superior,  using  the  motor  instead  of  the  reciprocating  engine.  There  was 
no  apparent  reason  why  ropes  should  not  be  used  other  than  the  enormous 
amount  of  space  occupied  by  the  rope  drive.  It  was  much  cheaper  and 
better  in  every  respect  to  instal  high-speed  compressors.  The  author 
had  no  figures  regarding  air  losses  in  pipes,  but  emphasised  the  importance 
of  maintaining  a  good  air  pressure  at  the  drills.  The  definition  '"  root 
mean  square  '"  was  not,  perhaps,  a  scientific  expression,  but  its  meaning 
was  obvious.     It  was  the  true  average  horse-power  which  the  plant  was 

icalled  upon  to  do.  The  term  was  in  common  use  on  the  Rand,  and  if  it 
twere  stated  that  a  winder  had  a  root  mean  square  power  of  2,000,  it 

•.jneant  that  in  starting,  the  machine  might  have  to  develop  over  -1,000  h.p. 

{tor  a  short  time 


ON  THE  DIRECT  MEASUREMENT  OF  POWER  FACTOR. 

BY  R.  D.  GIFFORD,  M.SC. 

{Concluded  from  p.  8(3.) 

Summary. — ^The  author  deals  with  the  subject  under   the    following 

'    "lings  :    I.   Description  of  the  Dynamometer  and  Moving  Iron  Types 

'iwer- Factor  Indicator.     II.   Description  of  the  Induction-Dynamo- 

r  Power-Factor  Indicator.     III.  The  Meaning  of  the  Power-Factor 

.  Threc-Phase  Unbalanced  Circuit.     IV.  The  Theory  of  the  Six  Unit 

I'Mwer-Faetor    Meter.       V.   Results    of    Testa    Substantiating    Theory. 

\  I.  The  Four  Unit    Power-Factor  Meter  on  Three-Phase    Unbalanced 

I  in  nits.    VII.  Frequency  Tests  on  the  Induction- Dynamometer  Powcr- 

I'l^ior   Meter.      VIII.  Power- Factor   Meters    with    Artificial    Scales. 

IX    The  Induction-Dynamometer  Synchroscope. 


V.  Te.st  on  a  Three-ph.\se  Unbalanced  circuit  Power- 
Factor  Meter  of  the  Induction-Dynamometer  Type. 
I'ower  was  obtained  from  a  three-phase  alternator  supplying 
'ii -connected  variable  water  resistances  and  choking  coils, 
means  of  which  the  line  currents  could  be  unbalanced  as 
lired.     The  voltage  supply  was  taken  from  the  star-con- 
ti-d  .secondary  of  a  phase-shifting  transformer,  so  that  read- 
-  in  any  (juadrant  of  the  meter  could  be  obtained.     By 
■  iblf  switciiing  arrangements,  the  volts,  current  and  power 
ich  jiliasc  cciuld  be  taken  in  succession  without  disturbinj,' 
I  onditioiis  in  the  f)ther  two  phases. 

I  lie  mea.'.uriny  instruments  used  were  all  of  the  sub-standard 

-,  and  t  he  power-factor  meter  under  te.st  was  a  si.x-unit 

•liKtioii-dynainometcr  pattern  haviiii,'  three  internal-prcs.sure 

1  iiisforiui'is,  as  shown  in  Fig.  1 1    and  who.se  circular  scale  was 

iMcJualcd  ill  (IcL'iees  from  the  position  of  unitv  power-factor. 


A  typical  set  of  readings  is.  given  in  Table  I.  : — 
Table  I 


VoIt«                                                                          1 

Phase.            neutral            ^^'^             P^^f      '      Total 
to  line         amperes.    ,      watts.           power. 

Pointer 
deflection. 
Degrees. 

1  '       ,i9-5               l()7              1120 

2  .50-25               4-85             231  •,'5             432-2 

3  01-0                  415                88-0 

3!l-li 

We  shall  proceed  to  compare  this  observed  deflection  with 
that  calculated  from  ecpiation  (27),  giving  at  the  same  time  a 
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graphical  representation  of  the  theory  developed  above,  as 
this  serves  to  indicate  more  clearly  what  is  actually  takinj? 
place  in  the  meter.  From  triangles  of  voltaae  and  current,  w  e 
find  ai,=113  deg.,  0^3=116  deg.,  a3i=131  deg.,  and  /Si.  =  122 
deg.,  /5,3=L56  deg.,  /?3i=82deg.,  also  9i=18deg.  "From 
these  figures,  and  taking  successive  values  of  cot,  the  values  of 
Fv,  0v>  Fj,  and  6^  are  found  over  a  range  of  one  cycle,  by  the 


application  of  lorniuhn  (10),  (11),  (12)  and  (1.")). 
plotted  giving  the  ellipses  in  Fig.  12,  which,  the 
the  manner  in  which  the  fields  rotate  in  the  meter. 
of  ojl  are  marked  round  the  ciiclrt,  coiresponding 
the  ellipses  indicating  the  positions  of  the  voltage 
flux  vectors  ri'siii-ftivelv  nt  a  u'ivcii  instant.      'I'lic  r 


These  are 
refore,  show 
The  values 
numbers  on 
and  current 
I'lative  posi- 
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tions  of  the  ellipses  are  those  produced  when  the  moving  sys- 
tem is  held  fixed  in  the  position  shown  in  Fig.  9. 

Applying  formulfe  (32)  and  (33),  it  is  found  that  the  extremi- 
ties of  tlie  major  and  minor  axes  of  the  current  ellipse  occur  at 
w<=4Sdeg.,  228  deg.,  and  138  deg..  318  deg.  respectively. 
Similarlv  these  axes  for  the  voltage  ellipse  occur  at  n8  deg., 
298  deg.".  and  28  des..  208  deg.  This  will  be  clear  on  reference 
to  Fig."  12. 

The  instantaneous  torque  on  the  moving  system,  still  assumed 
fixed,  results,  from  equation  16,  in  the  torque  wave,  curve  (1)  in 
Fig.  13.  The  whole  of  this  curve  being  above  the  axis,  means 
that  the  torque  is  Lu  one  direction  throughout  the  cycle,  although 
varving  considerably  in  magnitude.  That  is  to  say,  the  current 
flux  vector  never  overtakes  the  voltage  vector.  In  the  figure 
the  ordinates  of  torque  are  given  in  arbitrary  units,  as  the  flux 
vectors  are  calculated,  not  in  magnetic  lines  of  force,  but  in 
terms  of  the  E.M.F.s  and  cm-rents.  From  the  values  of  the  a 
and  ^  angles  and  (pj  given  above,  the  diagram  of  the  circuit  is 
set  out  as  in  Fig.  10,  from  which  the  values  required  in  equation 
(27)  are  obtained.  We  then  find  for  the  angular  deflection  y  of 
the  pointer         '  'j 

tan  ;'^0-83%  i.e.,  ^--=40  deg.,  or  cos  y— 0-766. 
This  result  is  in  good  agreement  with  the  actual  deflection 
(39-6),  considering  that  nine  instrument  readings  had  to  be 
taken  to  obtain  the  calculated  deflection. 

Now,  if  we  assume  the  moving  system,  and,  therefore,  the 
volt  ellipse  of  Fig.  12,  to  rotate  clockwise  through  39-6  deg. 
from  the  position  shown  in  Fig.  9,  and  again  calculate  the 
instantaneous  values  of  the  torque,  we  obtain  curve  2  in  Fig.  13, 
from  which  it  is  clear  that  the  torque  has  equal  positive  and 
negative  values  over  the  cycle.  Its  average  value  is,  therefore, 
zero,  and  as  its  frequency  is  very  high  in  comparison  with  the 
natural  period  of  the  moving  system,  the  latter  is  in  equili- 
brium. 

It  now  only  remains  to  calculate  the  power-factor  of  the  cir- 
cuit from  the  figures  in  Table  I.,  first  in  the  usual  way — i.e.,  by 
equation  (3) — and,  secondly,  bv  the  C'amjios  method,  equa- 
tion (4). 

The  total  volt-amperes  of  the  circuit  are  615,  and  the  total 
watts  are  432  ;  hence,  from  ecjuation  (3), 

cos  9=0-703,  or  'f=45-3  deg. 
The  total  reactive  power  is  351,  and  by  (4), 
cos  ©=0-777,  or  (p=39-0  deg. 
The  results  of  the  tests  are,  therefore  : — 

Observed  deflection    39-6  deg.=0-77,  power  factor. 

Calculated        „  40-0  deg.  =0-76,'      „ 

P.F.    „      by  equation  (4) 39-0  deg.  =0-77^       „ 

,,     „      by  equation  (3)  45-3  deg.=0-703 

Hence,  although  the  circuit  was  extensively  unbalanced  as 
regards  both  currents  and  E.M.F.s,  it  will  be  seen  that  the 
indication  of  the  meter  is  practically  identical  with  that  given 
by  the  Campos  method,  which  result  is  in  agreement  with  that 
deduced  from  theoretical  considerations  in  .sec.  IV. 

Numerous  other  tests  have  been  made,  in  all  of  which  the 
observed  and  calculated  deflections  agree  very  closely,  but 
these  are  not  always  in  such  good  agi-eenient  with  the  calcu- 
lated power-factor  as  in  the  above  case.  This  discrepancy  is. 
however,  traceable  to  a  large  unbalancing  of  the  E.M.F.s 
caused  by  a  lack  of  symmetry  in  the  windijigs  of  the  phase- 
shifting  transformer  u.sed  in  the  te.sts,  and  would,  therefore, 
not  occur  on  an  ordinary  power  circuit  to  so  great  an  extent. 

Although  the  power-factors  above  have  been  calculated  to 
three  significant  figures,  this  has  been  done  only  to  obtain  the 
necessary  comparisons.  It  is  not  suggested  that  such  accuracx' 
is  required  in  practice. 

VI.  The  Four-unit  Power-factor  Meter  on  Unbalanced 
Three-pha.se  Circuit.s. 
The  most  severe  case  in  which  a  power-factor  meter  might  lie 
called  upon  to  operate  is  where  the  three-phase  circuit  is  .so  far 
unbuluiiced  that  the  current  in  one  line  is  zero.  The  argument 
following  equation  (30),  however,  shows  that  even  under  these 
conditidiiH  the  six-unit  meter  would  indicate  the  power-factor 


accurately  so  long  as  the  E.M.F.s  remain  balanced,  and  would 
not  be  seriously  affected  if  they  were  thrown  considerably  out 
of  balance. 

This  is  not  so  in  the  case  of  the  four-unit  meter,  and  it  will 
now  be  seen  why  such  an  instrument,  although  accurate  on 
balanced  loads,  is  not  satisfactory  on  unbalanced  loads.  The 
four-unit  meter  combines  either  one  cm-rent  with  three  pres- 
sure coils,  or  one  pressure  with  three  cm-rent  coils.  Let  us,  to 
fix  our  ideas,  consider  the  latter  combination,  examples  of 
which  are  the  induction-dynamometer  type  shown  in  Figs.  5- 
and  6,  and  the  moving  iron  meter  already  described.  In 
these,  the  single  pressure  winding  gi\-es  rise  to  an  oscillatory 
flux,  and  the  effect  of  reducing  to  zero  the  current  in  one  line  is 
to  make  the  cmrents  in  the  other  two  lines  equal  and  in  phase 
with  each  other.  The  two  active  current  coils  in  the  meter, 
therefore,  together  set  up  another  oscillatory  flux. 

Hence,  the  moving  system  takes  up  a  position  in  which  these 
two  fluxes  fall  into  line,  and,  therefore,  a  change  of  power- 
factor  does  not  aft'ect  the  position  of  the  pointer,  but  merely 
results  in  a  decrease  or  increase  of  the  mean  torque.  Since  any 
unbalanced  load  tends  more  or  less  to  approximate  to  this 
particular  case,  it  follows  that  the  readings  of  a  four-unit  meter 
on  unbalanced  circuits  becomes  more  in  error  as  the  unbalancing 
increases. 

The  mode  of  operation  of  a  four-unit  meter  on  an  un- 
balanced three-phase  circuit  has  been  investigated  mathe- 
matically by  a  method  similar  to  that  employed  in  section  IV. 
for  the  six-unit  meter.  The  final  results  only  need,  therefore, 
be  given. 

Take  first  a  four-unit  meter  having  one  pressure  and  three 
current  coils,  and  let  the  pointer  be  so  set  that  the  meter  indi- 
cates correctl}^  on  a  balanced  load,  when  the  pressure  coil  is 
connected  across  phase  one.  If  now  the  circuit  be  unbalanced, 
then,  using  the  same  notation  as  in  section  IV.,  the  deflection 
of  the  pointer  from  the  position  of  unity  power-factor  is  y, 

tany=     V3[I,cosEJg-l3CosEj3l.  ^  ^3^)* 

2I1  COS  9i— L  COS  EjL— Ij  cos  EJj 

Sujjpose  the  circuit  to  be  that  given  in  Table  I.  et  seq.,  where 

the  power-factor  was  found  to  be  0-77.     Evaluating  (34)  we 

find  j'=59-5  deg. — i.e.,  the  scale  reading  is  cos  v=0-51.,  which 


*  This  formula  is  deduced  as  follows  : — 

The  instantaneous  value  of  the  flux  from  the  three  current  coils,  and  its 
position  with  reference  to  the  axis  of  coil  1,  are  given  by 

B 

Fi=(A=-}-B-)'  and  tfi=arc  tan 

where  A=I,sin  w^  —  tpi—^sinuf—iS,^— 9  j  —  — sin  w( -1-/^3,-9, 

and  B=        (I.  sin  aj(-,3,j-<p,  — 13  sm  &)«-f /Jaj-ip,) 

The  instantaneous  value  of  the  flux  from  the  single  pressure  coil, 
assumed  connected  across  phase  one,  and  held  with  its  plane  parallel  to 
that  of  current  coil  1,  is 

Fv=Ej  sin  fit. 

The  mean  torque  on  the  moving  system  at  any  moment  is 

rFvFisin  eidut, 

'2wJ  0 

so  that  rotation  through  au'anglo  7  to  a  position  of  otiuilibrium  will  take 
place,  where 

-     rFvFisin(tf|-7)da.(=0; 
•2w}  0 

i.e.,    (  —  I    Fvl"'isin"i'''"M  M>s7-(       I    K-Fi  cos  flirfuM  sin  7=0 
\2tJ  0  '  V2;r./  0  / 

or  Y  cos  7  — Z  sin  7=0. 

I'uttinc  F|  sin  ^i  =  B,  Fjcos  tfi=A,  and  Fv  =  E,  sin  u(, 

V3 

Y  reduces  to         [E.l.j  cos  |i,j  !-q>,-E,l3  cos  f),,-^,] 

=      '  Eitljcos  Eilj  — 13  cos  Eilj], 
4 

nnd  '/.  becomes  JE,[Ii  cos  9,- JI2  cos  EJa- JI3  cos  E,I,1 

^  VsriiOosEJi-IsOOsEiIal 

whence    tan  7  =  -= 1 — i-i -~- ■ ^—■ 

^     21,  cos  9,— I.^  cos  E1I2-I3C0S  E1I3 
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is  gi'eatly  in  error. '   Now,  if  the  meter  had  been  set  for  use  with 
its  pressure  coil  across  phase  two,  and  so  connected  to  this  same 
circuit,  we  find  from,  an  equation  similar  to  (S-t), 
;'=28-2  deg.  and  cos  ;'=0-88. 

Similarly,  with  a  meter  set  for  use  on  phase  three. 
j'=32-25  deg.  and  cos  7=0-845. 

()n  actual  test,  the  readings  found  were  practically  identical 
with  these  calculated  results,  whose  large  disagreement  dis- 
poses of  the  possibility  of  reliable  readings  being  obtained  with 
a  four-unit  meter  on  unbalanced  circuits,  although  it  is  common 
practice  to  employ  such  meters  in  this  way.  Equally  unsatis- 
factory results  are,  of  course,  given  on  unbalanced  circuits  l^y 
the  use  of  a  four-unit  meter  emijloying  only  one  current  and 
tlirce  pressure  coils. 

If  such  a  meter  be  set  for  use  with  its  current  coil  in  line  one 
xif  a  balanced  three-phase  circuit,  then  the  deflection  on  an 
unbalanced  circuit  may  be  determined  from  the  formula. 

•v/SfE,  cos  E  Ji— E,  cos  EJjl  ,„,   , 

2Ei  cos  Oi-Eo  cos  Eolj-Ea  cos  E.I, 
Applying  this  to  the  unbalanced  circuit  given  in  Table  I.  the 
three  power  factor  readings  corresjDondingto  those  just  obtained 
with  a  meter  having  one  pressure  and  three-current  coils  are 
respectively  0-9.  0-85  and  048. 

VII.  The  Frequency  Error  of  Indcctiox-Dy.\a:mometer 

Instruments. 

.V  glance  at  the  principle  of  operation  of  these  instruments 

-  I  Ingests  that  the  indications  are  not  independent  of  frequency, 

I  111'  reason  being  that  the  pha.se  displacement  between  the 


primary  and  secondary  currents  of  the  transformer  system 
^aries  slightly  with  the  frequency.  It  is  not  a  difficult  matter 
I"  sliow  analytically  that  on  lagging  circuits,  a  rise  of  frequency 
■  the  effect  of  making  the  readings  high,  and  vice  versa  on 
MJing  circuits.  The  amount  of  this  error  can  also  be  calcu- 
lated approximately.  A  more  satisfactory  method,  however, 
is  to  take  the  results  of  actual  tests,  which  show  that  for  a  rise 
•of  10  per  cent,  in  the  frequency,  the  error  is  aj)pro.xiniately 
1  deg, — that  is  to  -say,  a  meter  calibrated  for  a  fretfuency  of  .jO, 
if  used  on  a  60-cycle  circuit,  of,  say,  0-8.5  power-factor  lagging, 
Would  read  0-866.  Since,  however,  in  ordinary  supply  systems, 
I'f  all  the  variants  the  frequency  is.  perhaps,  the  most  steady — • 
as  witness  the  modern  call  for  frequency  meteis  with  reeds 
tuned  for  every  quarter  or  half  period  in  the  i-egion  of  the 
nominal  value-  it  is  apparent  that  for  such  changes  of  fre- 
i)iicncy  as  occur  in  practice,  the  error  due  to  this  source  would 
!"■  inappreciable  and  indeed  unreadable 

The  above  remarks  apply  to  three-phase  instruments.     In 

'  ca.se  of  single  phase  meters  (whether  dynamometer,  moving 

11  or  induction-dynainomctei)  there  is  a  further  source  of 

<|uency   error   attrilxitable    to    the   phase-splitting   device, 

iKO  the  approach  to  complete  circularity  of  the  rotary  field  is 

jiitiuenced   by  the  frequency  of  the   voltage  applied  to  the 

I  hoking  coil  or  conden.ser,  but,  as  in  the  above  case,  witii  the 

nditions  met  with  in  practice,  this  error  is  negligible.     Even 

variaiile  frer)uency  circuits,  by  an  ingenious  combinalion  of 

hoking  coi!  and  condenser  in  the  iih:isi-sii!i(  ter.  due  to  Mr.  J. 


Gilfillan,*  these  errors  may  be  to  a  large  extent  rendered  in- 
appreciable. 

VIII.  Power-factor  Meters  with  Artificial  Scales. 

It  occasionally  happens  that  a  power-factor  meter  is  required 
in  a  form  other  than  the  usual  circular  type  ;  for  instance, 
it  may  be  that  all  the  indicating  instruments  on  a  switchboard 
are  of  the  edgewise  type,  mth  scales  subtending  an  angle  of 
about  80  deg.,  and  that  the  power-factor  meters  are  required 
to  match  these  in  appearance.  In  such  cases  the  scale  called 
for  might  be  from  unity  to  0-.5  power-factor  leading  and 
lagging. 

The  natural  angle  for  ()-.5  power-factor  is  60  deg.  from  unity, 
that  is  to  say,  the  total  natural  scale  angle  is  120  deg.,  and  this 
has  to  be  compressad  into  80  deg.  for  accommodation  in  the 
edgewise  ta.se.  The  production  of  such  artificial  scales  may 
be  accomplished  by  (1)  a  manipulation  of  the  mechanical  angle 
between  the  phase  windings,  or  (2)  by  introducing  a  dissimi- 
larity in  the  ampere-turns  of  the  phase  windings,  or  (3)  by  a 
combination  of  these  methods. 

The  alteration  of  the  mechanical  angle  between  the  coils 
usually  leads  to  difficulties  in  manufacture,  so  that  if  the  re- 
quired compression  of  the  scale  can  be  conveniently  effected 
without  resorting  to  this  it  is  better  to  use  the  second  method. 

Suppose  the  meter  is  for  a  three-phase  balanced  load,  and  is 
provided  with  one  current  coil  for  connection  in  line  1,  and 
three  starred  pressure  coils.  Then,  instead  of  the  eSective 
ampere-turns  of  each  of  these  pressure  coils  being  equal,  as  is 
usually  the  case,  we  may  wind  coil  number  1  so  as  to  have  « 
times  the  effective  ampere-turns  of  coils  2  or  3.  Adopting  the 
notation  of  section  IV..  the  components  along  and  normal  to 
the  axis  of  coii  1 ,  of  the  flux  produced  by  the  pressure  windings, 
is  given  by 

A=»E  sin  cot—m  sin  {o)f—120}~\K  sin  (oj^-f  120),     (.3.5) 
and 


B= 


V3, 


—[E  .sin  (r/j<-f  120)-E  sin  {o,t-l20)]. 


(36) 


We  can  write  (35)  in  the  forr 


A=  -        E  sin  (')t, 


and  (36)  can  be  written 

3 
B=  E  cos  ojt. 

Hence,  the  angle  (5v,  which  the  total  pressure  flux  Fy  makes  at 

any  moment  to  the  axis  of  coil  1  is  given  bv 

n  3 

tan(Jv=„  Xcot  w^      .     .     .     i     I     (37) 

Now,  sujiposc  the  power^factor  of  the  circuit  is  cos  cp,  then 
the  instantaneous  current  in  the  current  coil  is 
/=I  sin  (fo/— 9)=:Fi. 

The  moving  system  will  find  a  po.sition  of  equilibrium  at 
some  angle  y  from  its  position  at  unity  power-factor,  where 

2^^i^FiFvsi"(0v-;')'/w'-=O. 

This  integral  finally  reduces  to 

■li-.r    •  ,  2«4-I„, 

—  jEl  sm  9  cos  j/-f      ,     EI  cos  o  sin  ;'=0, 


tan  y- 


tan  9. 


(38) 


2/«+l 

From  this  n-sult  we  can  calculate  the  shape  of  the  power- 
factor  scale  for  any  given  value  of  v.  In  the  particular  and 
usual  case  in  which  the  effective  ampere-turns  in  the  three 
pressure  coils  are  equal,  «=-I,  then  7^9— that  is  to  say,  we 
get  the  natural  scale.  If  we  make  the  effective  ampere-turns 
of  coil  1  four  times  that  of  each  of  the  other  two  coils,  then, 
putting  n=\,  tan  7^  •,  tan  9, 

and  by  taking  various  values  of  9  from  0  deg.  to  00  deg. — «.<?., 
of  cos  9  from  I  to  (I  and  cvultiatlng  y,  wi:  get  the  scale  shown 
on  the  right-hand  side  of  Fig.  I  I.  For  roin])ari.son,  the  natural 
scale  is  shown  on  the  left-hand  side  of  the  figure.  With  this 
arrangement  it  will  be  seen  that  a  power-factor  scale  of  some- 

•  Thk  Klecthii  mv.  11  .     Ht,  1913,  Vol.  LXXH.,  pp.  4,').5-fi. 
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thing  over  0-4  leading  to  0-4  lagging  could  bp  obtained  on  an 
instrument  whose  scale  subtends  an  angle  of  80  deg.  Fig.  15 
shows  a  meter  of  the  induction-dynamometer  type  with  a 
power-factor  scale  of  0-5  leading  to  0-5  lagging  produced  on  the 
above  principle  and  contained  in  an  80  deg.  case. 

IX.    The    IxDUCTION-DynWMOMETER   SYNCHRO.SfOPE. 

It  is  dear  that  the  principles  employed  in  the  induction- 
dynamometer  instruments  above  described  may  be  also  used 
in  the  construction  of  a  rotary  synchroscope.  In  this,  the 
current  coils  of  the  power-factor  meter  are  replaced  by  pressm-e 
coils  connected  to  the  incoming  machine,  and  the  position  of 
nnitv  power-factor  corresponds  to  synchronism  between  the 
"bus-bar  pressure  and  that  of  the  incomer.  The  pointer, 
being  free  to  rotate  continuou.slv.  revolves  in  one  direction  or 


10    -96-9     g 


the  other  according  as  the  incomer  is  running  above  or  below 
.synchronous  speed. 

This  synchroscope  has  recently  been  improved  by  the  addi- 
tion of  a  signalling  system.  In  cases  where  the  instrument  is 
.some  distance  from  the  operator,  the  position  of  the  pointer 
may  not  be  sufficiently  distinct  to  ensure  accurate  synchron- 
iising.     This  difficulty  is  overcome  in  the  following  way  : — 

A  .small  glow  lamp,  similar  to  those  used  in  pocket  flash 
lamps,  is  carried  from  an  arm  attached  to  the  spindle  of  the 
instrument,  and  is  energised  from  a  moving  secondary  coil 
similar  to  that  used  to  supply  the  moving  coil  of  the  synchro- 
scope. The  primary  of  the  lamp  transformer  is  preferably 
connected  to  the  'bus  bars,  so  that  it  is  not  liable  to  be  either 


Fif;.  15. 

T:nder  or  over-run,  as  it  might  be  if  connected  to  the  incoming 
machine.  The  lamp  moves  directly  beneath  the  dial  of  the 
.synchroscope,  which  is  of  opalescent  glass,  thus  producing  a 
.spot  of  light  which  is  easily  seen  from  a  distance.  At  the 
])osition  of  .synchronism,  a  circular  hole,  which  may  be  fitted 
with  a  lens,  is  cut  in  the  diiil,  and  for  a  small  space  on  each  side 
of  the  hole,  the  back  of  the  dial  is  coloured  green,  the  remaining 
portion  being  colouied  red. 

Thus,  the  position  of  the  light-spot  indicates  the  phase  iinglc 
Ijetween  the  incomer  and  the  "bus  bais,  a  red  light  licing  sIkiuii 
when  riut  of  ])liase,  a  given  light  when  nearly  in  i>liiisi\  iiiid  ii 
white  flash  light  at  the  correct  inoineut  for  closing  1  lie  switch. 


In  conclusion,  the  author  must  express  his  indebtedness  to 
the  directors  of  Messrs.  Nalder  Bros.  &  Thompson,  Ltd.,  for 
the  most  excellent  workshop  and  testing  facihties  placed  at  his^ 
disposal  during  the  development  of  these  instruments. 


THE  ENGLISH   ELECTROTECHNICAL   INDUSTRY  AND 
THE  RUSSIAN  MARKET. 

BY    P.    GCREWIT-i  H. 

The  Russian  eleotrieal  industry  ha?  experienced  an  extraor,li'.iarv 
development  in  the  last  10  years,  as  is  see  i  by  comparing  the  imiiorts 
of  electrical  products  into  Russia  with  the  importation  of  other 
finishe  1  me'al-products. 


Years* 

A. 

B. 

Years* 

A, 

B. 

Roubles.t 

Roubles.t 

Roubles.! 

Roubles  + 

19()4 

4,472,000 

96,167,000 

1909 

8,316,000 

151  581  000 

190.5 

4,.562,000 

106,276,000 

1910 

10,888,000 

186,006,000 

1906 

5..=)67,000 

106,969.000 

1011 

14,342.000 

226,879,000 

1907 

■5,7.59,000 

117,908,000 

1912 

17,014,000 

229,201,000 

1908 

7,073,000 

1   129,616,000 

1913 

25,240,000 

259,718,000 

A.  Imports  of  electrical  products  to  Russia. 

B.  Total  imports  of  finished  metal -products  to  Russia. 

Xo  other  group  of  finished  products  shows  such  a  rising  tendeno* , 
as  tho.se  of  the  electric".!  industiy.  While  the  average  yearly  imports 
of  electrical  products  to  Russia  amounted  to  only  5,500.000  roubles 
in  the  5  years  1904-08,  it  increased  to  15,200,000  roubles  in  the  last 
5  years  1909-13.  or  threefold. 

In  the  last  10  years  the  imports  of  electrical  products  into  Russia 
increa  ed  about  5i  times  (from  4-5  to  25-2  milUons  roubles),  whereas 
the  imports  of  other  finished  goods  of  metal  increased  only  2J  times 
in  the  same  period. 

This  rising  te  idcncy  in  electrical  imports  was  observable  also  in  the 
first  six  months  of  1914,  the  value  being  14,852,000  roubles  against 
12,142,000  roubles  for  the  same  months  in  1913.  As  after  the  war  a 
great  increase  in  Russian  industry  is  to  be  expected,  development 
of  the  Russian  electrical  uidustry  will  certainly  advance  at  a  much 
more  rapid  rate  than  hitherto.  He  c  ore  must  take  into  con- 
sideration that,  apart  from  the  two  capitals  Petrograd  and  Moscow,  | 
as  well  as  the  chief  industrial  centres,  in  Russians  towns,  and  especi- 
ally in  the  country  districts,  thc-c  are  no  electricity  works,  and 
consequently  a  great  field  of  work  for  Russian  electrical  activity  is 
sure  to  follow.  Till  now  there  have  been  esta.blished  in  Russia 
electricity  works  in  only  225  towns  (not  taking  into  account  electrical 
installations  conrectcd  with  factorie?). 

More  exact  pa-ticulars  for  only  h",lf  the  e  works  are  to  be  had. 
Therefore  it  nniy  be  interesting  to  remark  that  fcur  Russian  town.s 
(Petrogra',  Moscow,  Lodz  and  Baku),  which  pos.se3s  the  largest 
electricity  works  in  Russia,  delivered  about  379,000,000  kilowatt- 
hours  in  1913,  while  during  1905  Russian  electricity  works  supplied 
only  about  500,000,0'JO  of  kilowatt -hours,  Tliese  figures  iidicate 
the  rapid  advance  of  the  Rusyia.n  electrical  industry. 

Electricity  has  in  Russia  especially  good  prospects,  a;  there  are 
only  a  few  gasworks.  While  there  is  in  the  oldest  European  industrial 
country.  England,  l,r)22  gasworks,  in  (icrniany  552,  in  Russia,  the 
last  to  be  tran.sformc  1  from  i'.griculture  industiy,  there  arc  only  20 
gasworks.  At  the  same  time,  the  output  of  the  Russian  gr,sworks 
is  very  sm?.ll.  For  instance,  the  largest  Russian  gasworks  in 
Warsa.v  (which  belongs  to  the  German  Continental  Gas  Co,  in 
Dessau)  produced  only  36,000,000  cm,,  the  gasworks  in  Petrograd 
19,000,000  cm.  and  the  gasworks  in  Mo  cow  only  13.000.000  cm.,, 
while  London  consumed  900.000.000,  Paris  5(10,000,000,  Berlin 
300,000,000  aid  Vienra  120,000,000  cm. 

Nearly  r.U  Russian  towns  are  adopting  electric  light  in  place  of 
petroleum  lighting.  Often  in  the  clauses  of  the  concession  conditions 
are  ma;"e  that  no  gasworks  shall  be  erected  in  addition  to  the  electrical 
works. 

Until  now  the  founding  of  new  electricity  works  in  Russia  has  been 
bound  up  with  many  diftieul'ieg  and  particularly  with  great  loss  of 
time,  on  account  of  buieancratic  government.  A  long  period 
elapses  before  concessions  arc  ratified  liy  the  central  I'.uthorities,  or 
till  town  loans  are  granted.  Throiigh  the  great  and  useful  work 
ii  caring  for  the  wounde  I,  the  Russian  Municipal  .'Vssociatiou, 
which  was  founded  after  the  outbreak  of  the  war.  has  won  great 
infiuencc  With  the  more  liberal  form  of  Government  which  nuist 
1  (•  introduced  after  peace  has  been  made  the  freedom  of  action  of 
Russian  towns  with  regard  to  tlie  orection  of  nc.v  electricity  works 
will  be  extended. 


•  According  to  "  Electritchcstwii,"  N( 
+  jtin.L'lilv.  10  roubles  (nctuiillv  9t.5)  •_■ 


i.  1914. 

.tl,e,M, 


mid  stcrlin 
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Against  this  the  proposed  tax  on  electrical  energj-,  to  be  made  by 
the  Russian  Government,  will  exercise  a  certain  checking  influence. 
With  the  other  favourable  conditions  the  Russian  electrical  industry 
M\\  be  able  to  bear  this  burden.  The  largest  Russian  electrical 
undertaking,  "'  The  Society  for  Electric  Lighting,"  established  1886, 
in  Petrograd,  concerning  whose  liquidation  much  has  been  written 
on  account  of  its  being  of  German  origin,  was  still  able  to  pay  last  year 
a  dividend  of  8  per  cent,  on  the  original  shares,  and  1 1  per  cent,  on 
the  preference  shares  on  a  capital  of  50.000,000  roubles  ( =  £5,263.000). 

Tl-.e  electrification  of  various  railway  undertakings,  decided  upon 
t)V  the  Russian  railway  administration,  as  well  as  the  utilisation  of 
the  water  power  in  the  Caucasus,  and  especially  th-  utilisation  of  the 
celebrated  Jmatra  waterfalls  in  Finnland  for  supplying  Petrograd 
and  district  with  electrical  energy,  all  of  which  have  been  postponed 
on  account  of  the  war,  will  also  li('!)i  towards  a  further  advance. 

Can  Russia  produce  the  necessary  electrical  plant,  machinery  and 
apparatus  for  such  a  vast  increa.se  ? 

This  is  a  question  one  can  certainly  answer  in  the  negative,  as  till 
now  the  Russian  electrical  industry  has  been  more  thpjT  in  all  other 
industrial  branches  in  Russia  dependent  on  imports  from  abroa  1. 

Only  the  Russian  c.",b'o  industry  could,  protected  by  high  ta-jff, 
proceed  so  far  that  it  could  meet  the  whole  demands  of  the  home 
market.  At  the  head  of  this  industry  stand  the  United  C'?,ble  Works 
in  Petrograd.  foiuided  by  Messrs.  Siemens  &  Hp.lske  :  the  Russian 
General  Electric  Company,  and  the  Carlswerk  in  Miilhcim-on-Rhine 
of  Feltei  &  Guilleaume.  Second  place  is  takei  by  the  Fp,ctoric 
Coltchugin  at  Moscow  (works  at  Kelerowo).  From  10  to  15  yea.r.s 
ago  the  yearly  imports  of  electric  cables  to  Russia  were  1.50 ,OD0  pouds 
(1  poud  — :i()ll  lbs  ),  while  the  imports  in  1913  amounted  to  only 
8,000  pouds.  v^lup  155,000  roubles.  The  value  of  imported  insulated 
wires  in  1913  was  491,000  roubles.  English  cable  manufactories 
cannot,  therefore,  reckon  on  e.xporting  large  quaititie?  of  electric 
ca.hles  to  Russia.  Russian  cable  faciories  may  also  come  into 
I  msidera.tion  as  good  customers  for  E  iglish  machines,  fixture?  and 
Ki  tings  for  cable  manufr.cturors,  as  thox  machines  have,  until  now, 
h-  ■■  1  rliiffly  imported  from  Germp.ny  and  the  TTnited  States. 

I'lic  iii;  -lufacture  of  telephone  and  telegra  )h  apparatus  is  also  well 
<ii;vi'l.)i)r  I  in  Russia,  and  she  wdll  be  well  ablo  to  cover  her  require- 
ments in  this  regard,  especially  for  telegraph  apparatus,  which  is 
imported  only  in  very  smaU  quantities.  At  the  he^/l  of  the  Russian 
telephone  and  telegraph  industry  stand  the  Russian  firm  of  L.  M. 
Ericsson  &  Co.  (share  capital  4,000.000  roubles),  and  X.  K.  Heissler 
&  Co..  both  in  Petrograd.  The  imports  of  tclephore  ?,nd  telegraph 
apparatus  were  in  1912  of  about  240,000  roubles,  whereof  half  came 
from  Germany,  about  one-third  from  Sweden,  and  only  about  i-2  per 
cent,  from  England.  Five  yea"s  ago,  in  1908,  Swede i  dclivcrcl 
about  half  the  wdiole  Russian  imports  of  telephone  and  telegraph 
iipparatus,  only  22  per  cent,  coming  from  Germany.  In  1913  the 
imports  ircrcr.'ed  to  363,000  roubles,  of  which  Germa.ny's  shp,rcwas 
larger  than  in  1912.  England's  exports  of  this  apparatu.s'  in  1913 
ainomitcd  to  £290,279;  England  could,  therefore,  export  more  to 
Russia  than  has  so  far  been  the  case,  so  soon  as  Germany's  com- 
jii  tition  in  Russia  is  weakened. 

Paissia's  requirements  for  accumulators  can  be  covered  chiefly  by 
Russian  home  industiy,  at  the  hea^  of  which  stand  the  Russian 
Company  "  Tudor,"  of  Petrograd.  The  value  of  imported  accumu- 
lators in  1913  amoimted  to  .58,000  roubles. 

The  conditions  in  regard  to  other  electrical  products  arc,  however, 
quite  different.  Russia,n  electrotechnical  tirnis,  including  the 
Russian  General  Electric  Co.  (share  capita!  12,000,000  rouble;, 
works  at  i'iga),  the  Russian  Siemens-Schuckert  Co.  (share  capita! 
15,000,000  rouble),  works  at  Petrograd),  and  the  Russian  Electrical 
Co.  "  Dynamo,"  of  Moscow,  can  by  no  means  supply  Russia's 
demands  for  electrical  machines  a-'d  apparatus.  (The  lait-naned 
'iiiipa  ly  has,  Ijy  the  way,  taken  over  the  factories  of  the  former 
1  "--iian  Electrical  Society  Westinghouse  a*  Moscow,  and  is  the  solo 
It  for  Ru.s.sia  of  the  British  Westinghouse  Electric  &  Manufactur- 

-  I'o.  of  .Manchester,  and  of  the  Weitinghousc  Electric  &  Manu- 
•  iiring  Co.  of   Pittsburg.)     Consequently  (dectrical  products  of  a 

I  il  value  of  25{  millions  of  roubles  had  to  be  imported  from  abroad 
mil)  Russia  in  \'.)\'.i. 

I'he  chief  jilacc  in  thee  imports  is  taken  by  dynamos  and  motors. 

Ill    1906  the  value  of  imported  electrical  machines  was  only    1-5 

million  roubles,  in  1912  this  increased  to  6,  and  in  1913  to  9-6  million 

,  roubles.     Of  this,  in  1912,  according  to  Russian  statistics,  86-6  per 

it.  came  from  Germany,  6  per  cent,  from  England,  and  l-S  per 

I.  from  U.S.A. 

Ill  the  export  of  electrical  machines  to  Rus.sia  the  English  factories 
'  'daily  can,  by  energy  a,nd  efficiency,  gain  .succe<s.  Therefore 
'ii;iy  be  of  value  to  mention  which  machines  have  bee  i  mainly 

I'lirtcd  to  Russia.  According  to  "  Monthly  Reports  of  the  Forcg.i 
I  M  le   of   Germ.^ny,''    the   following   dynamos,   clcctroinotor.-i  aid 

I  isformers  were  exported  to  Russia  in  1913. 


Dynamos  .\nd  Motors. 


Average  value  '  Average  value 
in  marks.       i      in  roubles. 


(a)   182,300  kg.,  up  to  25  kg.  in  weight. . 

(h)  505,200  kg.,  weight   from  25  kg.   to 

100  kg 

(c)  966,600  kg.,  weight  100  kg.  to  500kg. 

(d)  2,409,400  kg.,  weight  over  .500  kg... 
(r)  663,900  kg.,      anchors,      collectors,! 

bobbins,  &c 


563,000 

1,1.57.000 
1.798,000 
3,012.000 

1,13.5,000 

7,665,000 


259,000 

532,000 

827.000 

1.385,000 


3,525,000 


If  we  study  the  above  table,  we  note  the  chief  import,  as  w^e'.l  a^ 
value  and  weight,  concerns  heavy  machines  of  over  500  kg.,  wliioh 
are  chiefly  used  by  the  electricity  works.  The  imports  of  the  snir.U 
types  of  electricrd  machines  are  le.5s,  as  these  are  ma,nufaeture  1  in 
Russia.  The  exports  of  electrical  machines  to  Russia  in  1913  v  ere 
divi:"ed  among  the  chief  exporting  coimtrie;  as  follows  : — 
Exports  to  Rrssi.\. 


Total 

Exports  to  Russia 

Exports. 

in  per  cent,  of 
total  exports. 

(lerwrnn/  ■ 

Mks.  64,403,000 

About  12-0''i 

Mlv-  7. i;r,.-,. Ill  11)  =  3,525,000 roubles 

(=«3,220,100) 

(N       M'lntlilv  Reports  regarding 

tliu  fuivign  trade  of  Germany.) 

Eni/I'ind  : 

£2.260.433 

,.       2-7»o 

£60,903=578,000   roubles.     [See 

Annual   Statement    of   Trade  of 

the  United  Kingdom.) 

Switzerland  : 

Fr.20,353.000 

..     161  % 

Fr.3.278,000  =  1.229,000  roubles. 

(  =  £814.120) 

(According  to  official  Swiss  Trade 

Statistics.) 

r.S.A.       (Monthlv    Summary  of 

S7,261,O00 

„       5-0«i 

Commerce  and  Finance.) 

(  =  £1,452.200) 

It  these  figures  are  compared,  we  find  that  England's  exports  to 
Russia  of  the  machines  most  suitable  for  export  in  comparison  with 
Germany,  and  even  with  such  a  small  country  like  Switzerland,  is 
very  small.  The  exports  to  Russia  could,  however,  te,  eve  i  with  the 
pro  -ent  English  production,  easily  increased. 

Russian  statistics  regarding  imports  from  forcigi  countries  in  1913 
have  not  yet  been  published.  These  statistics  rejistere  1  also  extra 
parts  of  electrical  machines  and  transformers,  of  which  in  1913  the 
ininort  (chiefly  from  Germany)  amounted  to  721,00J  roubles.     In 

1912  these  parts,  to  the  value  only  of  365,000  roubles,  were  importc  I, 
so  tha*^  here  the  imports  doubled  within  one  year. 

The  importation  of  transformers  into  Russia  increa  c  1  in  1913,  aocor,!- 
ing  to  Russian  statistics,  from  478,000  to  704,000  roubles,  in  1912 
90  per  cent,  came  from  (iernia,nyand  only  9  pc  cent,  from  England. 

While  e'.cotrical  machinery  occupie  I  first  place  in  the  Ru.ssiP-.n 
imports  of  electrical  products  the  second  place  was  taken  by  a  group 
of  goo  Is  belonging  to  the  miscelhaneius  class  of  electrical  articlos, 
such  as  switches,  fuses,  rheostats,  bells,  signalling  apparatus,  &c. 
The  imports  of  these  goods  had  in  1912  a  value  of  3,849,000  roubles; 
90  per  cent,  came  from  Germany,  2-8  per  cent,  from  England,  and 
3-7  per  oont.  from  Austria.  In  1913  the  imports  amountel  to 
6,602,000  roubles  (that  is,  increased  about  71i  po- ceit.) — which 
c 'Ormous  increase  within  :■.  :-iii;;lr  vi:-  -Imu  ,  ili,>'  llussia's  rcquire- 
mc -tsin  electrical  ])roducts  nt  i  In  Iviml  1 1  -  ,  \i  i,  i,  h'l.'.rily,  and  that 
the  home  industry  is  quite  UTi;ii!r  III   ;  'i  I  ^  i 'ir  r  .'r  n.' ids. 

En'jlish  measuring  instnnncnts  iv.d  clci  trie  meters  c  juld  also  find  a 
goo  1  market  in  Russia.  While  in  1908  the  total  imports  of  these 
i 'struments'to  Russia  only  amounted  in  value  to  354,000  roubles, 
in  1913  this  advanced  to  1,4.52,000  roubles  {i.e.,  increa-.ed  fourfold 
Within  six  years).  Of  the  total  imports  of  the  e  instruments,  value 
1,183,000  roubles  in  1912,  96  per  cent,  were  of  German  origin,  from 
England  only  1-1  |)cr  cent.  According  to  German  official  statistics, 
615,700  kilos,  of  electric  measuring  instruments  aid  meters,  value 
about  4J  millicm  marks,  wc  o  exported  in  1913  to  Russia. 

The  exports  of  "  unenumcratcd  "  eloc-trica!  go  j  Is  from  England  to 
Ru.s8ia  amounte:',  according  to  English  official  .sta' istics,  to  only 
£16,007,  slightly  exceeding  Russia,'s  imports  of  thc:c  goods  from 
Switzeriaid,  in  1913  value  I  at  Fr.357,000  (£14,280). 

The  iinportsof  electric  glow  lamps  to  Russia  in  I9I2  were  value! 
a*  3,^'0i,00(t  rouble;,  90  pc-  ccit.  ciming  from  (leni.any  aid  9  per 
cent,  from  .Austria.  In  1913  the  import  was  value  4,(il9,0.)0  roubles, 
an  increa :c  of  21-6  per  cent.      From   Englaiid,  which  exportol   in 

1913  electric  glow  lamps  to  the  va'ue  of  £l.52,4.5(),  harlly  any  found 
their  way  to  Russia.  In  1912  131  tramway  cars  wo-e  imporlcl  into 
Russip,  from  Germany,  from  England  only  4. 

(7*0  63  onrludvl.) 
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given,  partly  due  to  Mr.  Sparks  and  partly  due  to  Dr. 
R.  V.  Wheeler,  was  rather  contradictory.  A  further 
report  by  Dr.  R.  V.  Wheeler  on  this  subject  has  now  been 
issu?d  by  the  Home  Office,  and  the  greater  part  of  this  will 
be  found  elsewhere  in  the  present  issue  of  The  Electrician. 

Upon  gonig  through  this  report  our  view  is  confirmed  that 
consistent  results  by  different  investigators  can  be  obtamed 
only  if  great  care  is  taken  to  see  that  the  tests  are  carried  cut 
under  identical  conditions.  W?  doubt  if  sufficient  atteii-  . 
tion  is  always  given  to  the  conditions.  For  example, 
taki  the  question  of  the  uiflaiumability  of  methane.  It  is 
fotmd  that  when  an  electric  circuit  is  broken  in  an  atmo- 
sjihere  of  methane  an  explosion  takes  place  if  the  per- 
centage of  methane  is  within  certain  limits,  and  if  the  cur- 
rent exceeds  a  certain  value.  Mixtures  of  methane  and  air 
are  most  explosive  between  the  limits  of  7  per  cent,  and  10 
per  cent.  In  a  Paper  read  by  Dr.  W.  M.  Thornton  b^^fore 
the  Listitution  of  Muiing  Engi.ieers  in  1912,  results  were 
given  showing  that  the  lowest  current  causing  ignition  was 
about  3j  amperes,  and  the  pci'oentage  of  methane  was  7.  In 
1913,  in  dealing  with  the  cause  of  certain  explosions  at 
Hobburn,  Dr.  Thornton  gave  in  The  Electrici.xn  some 
curves  showuig  that  the  lowest  current  for  nipfhane  was 
about  0-8  ampere,  and  the  percentage  of  methane  was  8. 
Now,  in  the  present  report  by  Dr.  Wheeler,  it  is  sho\^^l 
that  the  lowest  current  Tor  ignition  is  about  0-2  ainp->n\ 
the  percentage  of  methane  being  b?tween  7  and  9.  It  i> 
noticeable,  however,  that  Dr.  Thornton  used  a  bre'.ik  the 
quickness  of  which  dejx'nded  on  the  hand,  and  which,  in 
any  case,  was  comparatively  slow.  Dr.  Wheeler,  on  th^ 
other  hand,  used  a  very  much  quicker  break.  It  is  w' 
luilikelv,  therefore,  that  the  divergMicx?  of  these  result>  || 
would  1k>  explain  il  liy  t  li-  diiTero.nce  in  the  cpiickncss  of  the 
bi'O'ik  that  was  ii-.ed.  in  actual  bell  sigaalling  as  employed 
in  mines,  the  br-ak  would  bo  slow  ;  therefore,  we  doubt  if 
such  sni'ill  limiiing  currents  would  he  obtained  as  those 
shown  hy  Dr.  Wiieeleu. 

When  we  d'^al  acUriUy  with  i>k'c'.i'ic  bells  as  part  of  the 
cxperinv^ntftl  equipment  the  dilliculties  become  still  greater, 
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owing  to  the  number  of  possible  variables.     It  is  wll  recog- 
nised that  the  greater  the  mdiictance  ui  the  circiuu,  the 
greater  the  effect  of  the  sparking  in  causing  ignition.     For 
this  reason  Dr.  Wheelkr  proposes  to  reduce  the  number  of 
turns  on  the  bobbins  of  the  bslls.     A  change  of  this   kind 
will  make  a  considerable  difference  in   various  directions. 
Thus,  th?  inductance  varies  as  ths  square  oi  the  number  of 
turns.     On  the  other  hand,  the  igniting  current  appears  to 
vary  inversely  as  the  square  root  of  the  inductance — that  is, 
mversely  as  the  number  of  turns.     Apart  from  this,  how- 
ever, it  is  necessary  to  have  a  certain  rmgiiig  force  for  proper 
operation,  and  this  force  will  vary  roughly  as  the  square 
of  the  ampere-turns,  or,  for  a  given  potential  difference  on 
the  bell,  as  the  number  of  turns.     Dr.  Wheeler  experi- 
mented by  removing  a  large  number  of  turns,  so  that  the 
resistance  of  the  winding  became  rtdiiced  to  about  one- 
eighth  or  one-tenth  of  the  original  value.     By  so  doing 
inductance  was,  of  courr.e,  largely  decreased  ;    but,  on  the 
0  her  hand,  the  current  for  operation  was  increa£ed.     In 
order  to  hmit  the  current,  series  resistance  was  Lntroduced, 
or  cells  were  used  with  a  high  internal  resistance  ;   and  the 
suggestion  is  made  that  the  bobbins  should  be  womid  with 
metal  having  a  higher  specific  resistance  than  that  of  copper. 
We   rather  doubt  whether  this   method  will  commend 
itself,  although  it  is  not  imhkely  that  designs  of  electric  bells 
are  very  crude  ;    for  it  is  certamly  desirable  to  have  what 
maj^  be  described  as  a  large  factor  of  safety  in  the  working 
of  a  bell.     The  circuits  are  not  always  good,  and  the  adjust- 
ment of  the  bell  may  be  rather  defective  ;    consequently, 
it  is  imdesirable  to  cut  down  the  current  very  much,  except 
by  having  a   large   number  of  turns.     Further,   there   is 
always  the   possibiUty  that   the   battery  will  supply  less 
current  as  time  goes  on.     Moreover,  the  larger  the  current 
taken  by  the  bells  the  shorter  will  be  the  hfe  of  the  battery. 
Although  the  results  obtained  by  Dr.  Wheeler  are  dis- 
tinctly interesting  from  the  point  of  view  of  design,  and 
although  special  methods  of  winding  are  considered  which 
mav   be    effective,    we    are    surprised   that   no    particular 
reference  has  been  made  to  the  possibilities  of  eliminating 
the  difficulty  by  shmiting  the  bell  with  resistance  or  capa- 
1-1 1  y-  It  would  have  been  useful  to  have  had  set  out  tha  results 
iilitainable  by  such  means  as  an  alternative  to  the  re-design- 
ing of   bells,   for  it  is  improbable   that    re-designing  will 
cijinmend  itself  to  manufacturers. 


REVIEWS. 


Copies  of  the  undermentioned  works  can  be  had  from  The  Electrician  OfKces,  post 
free,  on  receipt  of  published  price,  adding  3d.  for  books  published  under  2s.  Add 
10  per  cent  for  abroad  or  for  foreign  books.] 


Graphical  Methods.     By   C.    Runce.     (New   York  :    ('oUmibia    I'lii- 

versity  Pre.s.s.)     Pp.  vii.  H48. 

Tliis  work  is  based  on  a  course   of  lectures  delivered   in 

''ikimbia  University  in  1909.     It  comprises  tlie  description 

iiiii  discussion  of  a  variety  of  graphical  methods  of  calculation, 

imI  introduces  order  and  connectedness  into  the  subject  very 

'  rf-safully.     Many,  in  fact  nearly  all,  of  the  constructions 

'  us.scd  are  already  familiar  to  students  of  graphic  statics  and 

theory  of  structures  ;   but  Prof.  Runge  has  translated  these 

miliar  constructions  into  general  terms,  and  has  tlurs  made 

'111  more  readily  applicable  to  problems  other  than  those  for 

liicli   the   constructions   were   originally  invented,   and   for 

Inch  they  are  usually  used. 


Tliis  process  of  formulation  of  typical  graphical  methods  of 
calculation  in  their  most  generalised  form  frequently  leads  to 
results  that  should  prove  useful  in  less  utilitarian  fields  than 
structural  engineering.  For  example,  students  of  various 
branches  of  applied  mathematics  will  find  much  to  interest 
them  in  the  discussion  of  the  equation 

:«-=«o  +a^{x—p)+a.,{x~p)ix—q]+a.;{:i:—p]{x~(j}{.v—r) 
in  Chapter  I.  Chapter  II.  on  the  graphical  representation  of 
functions,  and  especially  the  .section  on  the  depiction  of  one 
plane  on  another,  is  very  interesting  and  suggestive.  The 
illustrations  from  spherical  astronomy  are  handled  in  a  com- 
prehensive manner  and  these,  so  far  as  the  reviewer  can  recall, 
have  not  appeared  hitherto  in  any  works  in  the  English  language. 
The  last  chapter  deals  primarily  with  the  graphical  integration 
of  differential  equations  of  the  first  ordtr  ;  and-  here  the 
processes  used  so  frequently  in  drawing  offices  where  the 
theory  of  beams  is  taught,  are  dissected  so  as  to  exhibit  their 
limitations  as  regards  accuracy. 

From  this  summary  of  the  scope  and  aim  of  the  work  it  will 
be  seen  that  the  booh  is  one  which  every  person  interested  in 
the  pure  spirit  of  graphics  should  possess  and  study.       W.  E. 

Konstruktion.  Bau  und  Betiieb  von  Fanbeninduktoren  und 
deren  Anwendung  mit  Besorderer  Beruckslchtigung  der 
Roentgenstrahlen  Technik.     By  Ek>st  Ruhjier.    Second, new 
anil  riilari.a'(l  Edition.     Parti.:   Funkeninduktoren.       Pp.  ii.-f232- 
with  :!2S  iinurcs.     Jlk.   7-50.     Part  II.  :    Roentgenstrahlentechnik. 
Pp.  iii. +439  with  223  figures.        Mk.  7-00.     (Berhn  :    Administra- 
tion der  Fachenzeitschrift,  "  Der  Mechaniker.") 
This  work  is  an  enlarged,  and  largely  rewritten,  edition  of  a 
previous  work  by  the  author,  which  has  been  for  some  years  out 
of  print.     The  first  part  contains  a  very  full  account  of  the 
construction  of  different  types  of  induction  coils,  together  with 
a  discussion  of  the  theory  of  this  instrument,  and  of  the  suit- 
abihty  of  the  various  possible  changes  in  design  for  different 
purposes.     The  relative  advantages  of  the  products  of  different 
makers  are  considered.     Naturally  the  German  manufacturers, 
come  in  for  the  fullest  treatment  under  this  heading.     From  the 
hst  of  makers  which  extends  over  the  whole  world  we  notice  the 
omission  of  the  firm  of  Newton  &  Wright,  London.     The  suit- 
ability and  design  of  various  subsidiary  apphances  such  as 
interrupters,  sources  of  current,  and  current-measuring  instru- 
ments  are    very   fully   considered.     Amongst   the   important 
additions  now  included  is  a  chapter  deahng  with  the  determina- 
tion of  the  frequenc)^  and  of  the  current  curve  form  in  the 
primary  and  secondary  circuits. 

Part  II.  contains  a  full  account  of  the  different  types  of 
Eontgen  ray  tube,  and  the  technique  of  their  manipufation  for 
radiographic  purposes.  The  comparative  advantages  of 
various  rectifiers  and  of  devices  for  regulating  the  hardness  of 
tubes  are  considered.  There  is  a  short  chapter  on  the  measure- 
ment of  penetrating  power  and  intensity  of  the  rays,  fj-om  the 
standpoint  of  the  medical  practitioner,  rather  than  from  that 
of  the  physical  student  of  these  interesting  radiations.  The 
different  devices  for  screening  and  for  cutting  out  soft  rays  are 
described  very  fully,  as  well  as  the  various  fluorescent  screens 
and  the  technique  of  Rontgen-ray  j)liotography.  Stereo- 
graphy and  kinematography  also  come  in  for  consideration. 
Amongst  the  omissions  we  notice  the  Coolidge  tube,  and  some 
recent  improvements  in  the  Snook  type  of  current  generator. 

The  book  is  well  got  up,  and  the  illustrations  are  very  good, 
and  not  entirely  taken  from  makers'  catalogues.  Tho.se  who- 
are  interested  either  in  the  manufacture  of  the  apparatus, 
described  or  in  practical  Ilontgen-ray  technique,  will  find  it  a 
useful  work  of  reference. 

Tho  Inventor's   Adviser   and    Manufacturer's  Handbook  to 
Patents,  Designs  and  Trade  Marks,     liv  lino.  H.vdd.vn.    9ih 

edition.  (I,.,n.|nii  :  HuriiHon  &  S.hh.)  Pp.  viii.  +  470.  Sa. 
This  useful  practical  handbook  on  patent  law  and  procedure 
has  reached  its  9th  edition,  and  it  should  prove  helpful  to  in- 
ventors, engineers  and  others  who  are  interested  in  patents 
and  the  commercial  development  of  inventions.  At  the  out- 
.set  the  author  devotes  nearly  200  pages  to  a  good  summary  of 
British  law  relating  to  patents,  including  the  latest  develop- 
ments in  patent  practice,  while  the  effect  of  important  recent 
decisions  is  notetl.     A  special  feature  of  the  present  edition  is 
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the  prominence  given  to  the  commercial  development  and 
•working  of  patents.  In  Germany  and  the  United  States  of 
America,  our  keenest  commercial  rivals,  great  importance  is 
attached  to  the  commercial  development  of  inventions,  and  we 
are  afraid  sufficient  attention  has  not  been  given  to  this  aspect 
of  the  subject  in  this  country.  It  has  been  alleged  that  if 
Great  Britain  had  insisted  upon  a  closer  observance  of  the 
rules  as  to  the  compulsory  working  of  alien  enemy  patents, 
certain  branches  of  British  chemical  industry  would  not  be  in 
their  present  condition.  Be  this  as  it  may,  it  is  certain  that 
there  will  have  to  be  further  legislation  as  to  patents  for  inven- 
tions after  the  war,  and  the  proper  working  and  development 
■of  patents  must  be  insisted  upon.  In  a  section  of  about  120 
pages  on  Colonial  and  Foreign  patent  law,  the  author  gives  an 
outline  of  the  necessary  procedure,  the  period  of  protection 
^ranted,  cost  of  securing  patent,  &c.  Useful  summaries  are 
next  given  of  the  law  relating  to  British  and  Foreign  trade 
marks  and  designs,  and  the  appendixes  include  forms  of  apph- 
cation,  &c.,  suitable  for  every  country  or  colony,  the  general 
rules  as  to  size  and  materials  for  patent  drawings.  &c. 


REPORT  ON  BATTERY-BELL  SIGNALLING  SYSTEMS. 

We  give  below  an  abstract  of  the  Report  on  batteiy-bell 
signalUng  systems  as  regards  the  danger  of  ignition  of  firedamp- 
air  mixtures  by  the  break-flash  at  ths  signal-wires,  by  Dr.  R.  V. 
Wheeler,  of  the  Home  Ofiice  Experimental  Station  at  Esk- 
meals,  which  was  noted  in  our  last  issue  : — 

In  cotmection  with  the  inquirj-  into  the  causes  of  the  explosion  at 
Senghenjdd  Collien'  on  Octoter  14,  1913,  experiments  were  under- 
taken to  determine  the  limiting  conditions  under  which  the  electrical 
ignition  of  tiredamp-air  mixtures  could  be  effected  wlien  using  a 
batterj-  of  drj-  cells  connected  through  a  bell  of  the  pattern  used  at 
the  colliery  at  the  time  of  the  explosion,  so  as  to  form  a  signalling 
circuit.  The  results  of  those  experiments  are  recorded  in  the  report 
on  the  explosion  [Cd.  7,346].  Further  experiments  have  been  made 
with  the  result  that  it  has  been  found  possible  to  construct  an  ade- 
quate signalling  .system  run  off  primary  batteries,  which  cannot 
possibly  ignite  a  firedamp  mixture. 

The  Influence  oj  Methane-content  of  the  Atmosphere. — Experiments 
to  illustrate  the  relative  ease  of  ignition  of  different  methane-air 
mixtures  are  recorded  in  the  report  already  referred  to  (pp.  37  and 
38).  In  tho.se  experiments  the  circuit  was  made  through  a  bell  of 
the  pattern  used  at  Senghenydd  CoUieiy,  and  the  current,  obtained 
from  a  battery  of  diy  cells,  was  maintained  constant  at  O-fiO  ampere. 
The  differences  in  ease  of  ignition,  by  the  break-flash  at  the  signal 
wires,  of  the  various  mixtures,  which  ranged  Ix-tween  5-8  and  }2-l  per 
cent,  ihethane,  were  indicated  by  the  differences  in  voltage  of  the 
current  required.  It  was  found  that  the  most  sensitive  mixtures 
contained  between  7-3  and  9-4  per  cent,  of  methane.  This  conclu- 
sion has  been  confirmed  by  the  present  series  of  ex|ieriments,  made 
in  a  somewhat  different  manner.  The  results  for  one  set  of  e.xperi- 
ments  are  given  giapliically  in  Fig.  1,  in  which  percentages  of 
methane  in  air  arc  j)lotted  against  quantities  of  current  (in  amperes) 
required  to  cause  ignition  by  the  break-flash,  the  voltage  of  the 
current  and  the  self-inductiOn  of  the  circuit  being  maintained  con- 
stant. It  will  be  .seen  from  the  curve  (in  thick  line)  that  the  most 
sensitive  niixtvires  contain  between  7-.5  and  9-0  per  cent,  of  methane, 
tbe  current  required  for  ignition  of  all  mixtures  lying  between  tliose 
percentages  being  practically  the  same.  With  mixtures  containing 
less  than  ~-'>  per  cent,  or  more  than  9-0  per  cent,  of  methane  the 
difficulty  of  ignition  rapidly  increa.scs,  more  markedly  as  the  higher 
limit  of  inflammability  is  approached.  The  limits  of  inflammability 
of  methane- air  mixtures  under  the  conditions  of  the  exj)eriments 
are  5-6  (lower)  and  14-8  ])cr  cent,  (higher)  and  the  mixture  that  has 
methane  and  oxygen  in  combining  proportions,  for  comi>letc  com- 
bustion to  form  carbon  dioxide  and  steam,  contains  9-45  per  cent. 
of  methane. 

The  experiments  just  de.scribed  were  made  with  artificially  i)re- 
pared  pure  methane  (99-8  per  cent,  methane)  and  pure  air  (contain- 
ing 20-8  per  cent,  of  oxygen).  Since  firedamp  often  contains  a  con- 
siderable jiroporiion  of  nitrogen  and  the  airof  mines  may  contain  le.s.s 
than  20  per  cent,  of  oxygen,  it  seemed  desirable  to  dctermire  the 
ignitibility  of  mixtures  of  methane  ar.d  air  to  which  nitrogen  had 
been  added.  A  mixture  of  oxygen  ar.d  i  itro^en  containing  19  per 
cent,  of  oxygen  was  tlierefore  prepared,  and  a  series  of  c'eterminations 
mode  of  tlic  (iirn-niN  ri.i(iiiri-<l   f/.r  ii'iiitioi   of  v:irinii.   iiiivtur.-j  nf 


methane  with  this  "  atmosphere."  The  voltage  of  the  current 
and  the  self-inductance  of  the  circuit  were  the  same  as  in  the  series  of 
experiments  with  methane-air  mixtures.  The  results  are  plotted  as  a 
curve  (in  dotted  lines)  in  Fig.  1. 

All  the  mixtures  with  the  19  per  cent,  oxygen  atmosphere  require 
rather  more  current  for  ignition  than  the  corresponding  mixtures 
with  air,  the  differences  being  more  marked  with  the  higher  per- 
centages of  methane,  presumably  because  of  the  defect  of  o.xygen. 
The  bmits  of  inflammability  for  methane  with  a  19  per  cent,  oxygen 
atmosphere  under  the  conditions  of  the  experiments,  are  5-8  (lower) 
and  12-5  per  cent,  (higher),  while  the  mixture  containing  methane 
and  oxygen  in  combining  proportions  contains  8-65  per  cent,  of 
methjuie. 

The  Influence  of  Self-induction  of  the  Circuit. — In  order  to  deter- 
mine experimentally  the  effect  of  self-induction  as  might  be  ex- 
pected to  occur  in  signalling  circuits  a  number  of  inductances  of 
known  magnitudes  were  made,  consisting  of  coils  of  silk-covered 
copper  wire  wound  in  layers  on  cores  of  wood  so  as  to  be  of  con- 
stant value  at  all  currents.  These  were  introduced  into  the  circuit 
from  a  battery  of  dry  cells  and  the  current,  at  90,  60,  30  or  15  volts, 
required  for  ignition  of  different  mixtures  of  methare  and  air  by  the 
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break-flash  determined.     The  results  obtained  with  current  at  90 

volts  were  as  follows  : — 

Table  I. 

Current  required  for  ignition. 

Self -induct  ion  ' 

of  circuit.       I   6  per  cent.       7  j)er  cent,      "-o  per  cent.      8  per  cent. 


methane.         methane. 


methane. 


methane. 


00081.5  henry  l-.')2  ampere 

00317.5     „  ■  0-84     ,. 

006350      „      *  0-50     „ 

0-09510     „  0-40     „ 


118  ampere  1-05  ampere  0-94  ampere 

0-52      „  0-46     „  0-42     .. 

0-32     „  0-28      „  0-26      „ 

0-23     „  0-20     „  019      „ 


These  results  are  shown  gra])hically  in  Fig.  2.  It  will  be  seen  that 
the  current  required  for  the  ignition  of  any  of  the  mixtures  increases 
rapidly  so  soon  as  the  .self-induction  of  tlie  circuit  falls  below  about 
003  henry.  Results  of  the  sanu-  order  were  obtained  with  current 
at  60,  .30  and  15  volts. 

The  Influence  of  Voltage  and  Amperage. — In  general,  it  can  be 
stated  that  the  amount  of  current  in  a  circuit  is  of  far  greater  im- 
portance than  the  voltage  as  regards  the  igniting-power  of  the  flash 
produced  on  breaking  tbe  circuit.  Es|iecially  is  this  tbe  ca<c  witli 
liighly  self  inductive  circuits.  Thus,  a'l  8  per  cent,  nietba  .e-nir 
mixture  is  ignited  by  the  break-flash  with  a  current  of  from  0-24  to 
0-25  ampere,  at  any  voltage  lx>tween  1(»  a  id  30.  the  self-induction  of 
the  circuit  being  0-095  hcnr>-. 

At  90  volts,  which  is  well  above  tlie  arcing  potential,  rather  less 
current  is  required  for  ignition.  Or  the  other  hand,  at  n  given 
voltage,  aiul  with  a  given  self-inductioii  of  the  circuit,  quite  :i  small 
change  in  the  amount  of  currc^nt  is  sullicieut  to  determine  whether 
the  break-flash  is  capable  or  incapable  of  igniting  a  given  mixture. 
Thus,  with  current  at  90  volts,  and  a.iiIi  a  self-induction  of  the  cir- 
cuit of  II-095  henry.  019  an\pere  is  reiiuireil  to  cause  the  igintion  of 
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an  8  per  cent,  methane-air  mixture  under  the  conditions  of  the  ex- 
periments. If  the  current  is  only  0-18  ampere  hundreds  of  break- 
flashes  can  be  made  in  the  mixture  without  causing  its  ignition, 
whereas  with  019  ampere  ignition  occurs  at  the  first  break-flash. 

E.rperimenl.^  irith  Bells. — As  a  preUminary  to  a  more  extended 
study  of  diflferent  patterns  of  bells,  experiments  were  made  with  a 
signalling  bell  of  a  common  type  procured  locally.  An  8  per  cent, 
methane-air  mixture  was  used  throughout  the.se  and  all  subsequent 
experiments  with  bells,  as  being  one  of  the  mixtures  most  sensitive 
to  ignition.  The  make  and  break  of  electric  circuit,  representing 
such  as  would  occur  on  short-circuiting  and  releasing  imcoTered 
wires  to  give  a  signal,  were  arranged  so  as  to  produce  the  conditions 
most  favourable  to  ignition  by  the  flash  (namely,  a  slow  ''  make  "' 
and  a  quick  "  break  ").  The  armature  of  the  bell  was  fixed  so  that 
the  platinum  contacts  just  touched,  the  air-gap  between  the  arma- 
ture and  the  ends  of  the  magnet  being  at  about  the  minimum  that 
could  obtain  if  the  bell  were  allowed  to  ring.  All  the  bells  subse- 
quently experimented  «ith  were  adjusted  in  the  same  manner. 
These  conditions  represented  the  worst  possible  from  the  point  of 
view  of  danger  of  ignition  by  the  break-flash,  and  were  rather  more 
stringent  than  tho:e  adopted  for  the  experiments  described  in  Cd. 
7.:{4li. 
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tJsing  a  battery  of  dry  cells,  and  with  onlv  the  resistance  due  to  the 
uagnet  coils  of  the  bell  (10  ohms)  iji  circuit,  ignition  of  the  8  per  cent, 
nethane-air  mixture  was  obtained  by  the  break-flash  with  two  cells, 
Ihe. voltage  being  3-0  and  the  current  on  clo.sed  circuit  0-3  ampere. 
Ignition  was  also  obtained  when  the  current  was  reduced  to  0'22 
Impere  by  the  introduction  of  3-.5  ohms  (non-inductive)  resistance, 
put  not  when  the  current  was  reduced  below  0-2 1  ampere.  One 
bobbin  of  the  magnet  was  now  removed,  the  resistance  of  the  re- 
niauiing  l)obbiii  being  .5  ohms.  Ignition  was  now  obtained  only 
when  th('  current  at  3  volts  was  increased  to  034  ampere.  The 
single-bobbin  magnet  was  found  to  actuate  the  bell  readily  with  two 
<lry  cells  with  an  additional  8  ohms  resistance  in  circuit,  the  current 
on  closed  circuit  being  0-21  ampere — i.e.,  well  below  the  minimum 
ignilir.g  current.  Six  layers  of  wire  were  unwound  from  the  bobbin, 
which  then  had  a  resistance  of  3  ohms,  and  the  minimum  igniting 
current  determined.  This  was  found  to  be  Otil  ampere  at  3  volt.s. 
The  bell  rang  well  with  an  additional  7  ohms  resistance  in  circuit,  the 
current  then  being  0-28  ampere.  .Six  more  layers  of  wire  were  re- 
moved, leaving  three  layers  only  (resistance,  0-5  ohm).  No  ignition 
coul'l  be  obtained  with  the  full  current  procurable  from  the  two  dr>- 
cells  employed— namely,  2-4  amperes.  The  minimum  igniting 
current  was  found  to  be  2-ti.5  amperes. 


The.se  prehminary  experiments  show  that  it  is  possible  to  reduce 
the  self-induction  due  to  the  raagnet-coUs  (by  removing  one  bobbin 
altogether  and  reducing  the  number  of  layers  of  wire  on  the  remain- 
ing bobbin),  thereby  increasing  the  quantity  of  current  required  for 
ignition  by  the  break-flash,  without  destroying  the  ringing  power  of 
the  bell.  By  reducing  the  amoimt  of  wire  in  the  bell,  however,  its 
resistance  is  reduced,  so  that  the  current  passing  round  the  circuit  is 
greater.  Thus,  the  full  current  obtainable  on  closed  circuit  from 
the  two  dry  cells  employed,  with  only  the  resistance  due  to  the 
magnet  coils  of  the  bell,  was  :  (o)  Original  bell  with  two  bobbins  each 
of  5  ohms  resistance,  0-30  ampere  :  (h)  bell  with  one  bobbin  having 
only  three  layers  of  wire,  2-40  amperes.  Increased  safety  at  the 
break-flash  due  to  decreased  self-induction  is,  therefore,  to  a  certain 
extent  negatived  by  increased  danger  due  to  the  greater  current 
available. 

To  overcome  this  objection  the  dry  cells  were  replaced  by  wet 
Leclar.che  cells,  quart  size.  A  battery  of  two  such  cells,  owing  to 
high  internal  resistance.  Is  incapable  of  giving  a  current  of  more  than 
about  0-8  ampere  at  3  volts  when  bhort-circuited  across  its  ter- 
minals ;  while  with  10  cells  the  current  does  not  amoimt  to  more 
than  about  1-4  amperes  at  15  volts.*  It  was  found  that  with  a 
battery  of  10  wet  Leclanche  cells  no  ignition  could  be  obtained 
when  the  single-bobbin  bell  with  diminished  winding  was  included 
in  the  circuit.  This  result  was  to  be  expected,  since  the  minimum 
igniting  cuiTent  at  3  volts  had  been  foimd  to  be  2-0.5  amperes,  and 
increase  of  voltage  to  15  does  not  materially  affect  the  igniting  power 
of  the  spark.  The  l>ell  rang  well  with  the  full  current  from  10 
Leclanche  cells,  but  very  little  additional  resistance,  such  as  would 
be  given  by  about  half  a  mile  of  signal  wire,  served  to  put  it  out  of 
action. 

Thus,  with  the  bell  as  ordinarily  arranged  with  two  bobbins,  and 
with  a  battery  of  10  wet  Leclanche  cells,  ringing  just  ceased  when 
220  ohms  additional  resistance  was  included  in  the  circuit  ;  while 
the  minimum  igniting  current  of  0-115  ampere  was  obtained  when 
80  ohms  resistance  was  included.  If,  therefore,  there  were  included 
as  an  integral  part  of  the  bell  a  non-inductive  resistance  of,  say,  90 
ohms,  the  break-flash  would  be  incapable  of  igniting  the  most  sensi- 
tive methane-air  mixture — so  long  as  not  more  than  10  wet  Leclanche 
cells  were  employed  as  a  battery — while  resistance  of  about  130 
ohms  (or  about  10  miles  of  No.  8  gauge  galvanised  iron  wire)  could  be 
introduced  before  the  bell  would  cease  to  ring.  The  single-bobbin 
beU  was  more  efficient  than  the  double-bobbin  ;  for  while  about  60 
ohms  resistance  had  to  be  introduced  to  render  the  break-flash  safe, 
the  bell  only  ceased  to  ring  with  over  230  ohms  resistance  in  circuit, 
thus  giving  a  margin  of  about  160  ohms  allowable  for  the  resistance 
of  the  signal  wires.  A  less  cumbersome  method  of  rendering  the 
bell  safe  at  the  break-flash  than  that  of  attaching  a  non-inductively 
wound  resistance  to  the  bell-frame  is  obviously  to  wind  the  magnet 
with  wire  of  higher  resistance  than  the  copper  wire  generally  en\- 
ployed,  which  varied  in  the  specimens  of  bells  examined  from  25  to 
28  gauge. 

E.xpe.riments  with  Different  Bells. — Bells  were  obtained  from  eight 
different  makers  and  subjected  to  tests.  There  was  no  wide  varia- 
tion in  pattern  between  bells  from  different  makers;  all  could  be 
used  as  either  "trembler"  or  "  single-.stroke '"  bells,  and  all  were 
actuated  by  magnets  consisting  of  two  yoked  soft  iron  cores  wound 
with  many  layers  of  fine  copper  wire.  The  bells  were  adjusted  to 
their  best  ringing  positions  and  tested  with  a  batterj-  of  10  wet 
Leclanche  cells  in  the  maimer  already  described.  The  main  results 
obtained  were  as  follows  : — 

Table  II. 
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85     „ 
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20     „ 

0-45     „ 
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50     „ 

H. 

37     „ 

0-29     „ 

250     ,. 

004    „    |0-12    ., 

05     „ 

Two  points  stand  out  clearly  from  an  examination  of  this  table. 
One  is  that  all  the  bells  tested  are  capable  of  giving  a  dangerous 
break-Hash  when  used  with  a  battery  of  10  wet  Leclanche  celU  (15 
volts).     The  current  available  at  the  break-flash,  supposing  the  signal 


*  A  battery  of  two  of  the  dry  cells  used  gave  over  4  amperes   and  a 
battery  of  10  over  12  ainix;re»  when  short-circuited  across  the  terminals. 
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wires  to  be  short-circuited  close  to  the  bell  so  that  only  the  resistarce 
due  to  the  magnet  is  included  in  the  circuit,  is  in  every  case  more  than 
twice  as  great  as  the  minimum  igniting  current,  while  in  one  instance 
(Bell  B)  it  is  four  times  as  great.  The  other  point  is  that  in  the  ma- 
jority of  cases  sufficient  non-inductive  resistance  could  be  introduced 
into  the  circiiit  to  reduce  the  current  available  at  the  break-flash 
below  the  mii.imum  igniting  current  without  seriously  affecting  the 
ringing  power  of  the  bell.  BeUs  D  and  H  m  particular  ailow  ample 
margin  for  bad  connections  on  the  signal  wires 

In  many  iiistruments  invoh-ing  the  use  of  electro-magnets  the 
sparking  that  takes  place  when  the  circuit  is  broken  is  objectionable, 
and  several  methods  are  ordinarily  employed  to  minimise  the  spark- 
ing— usually  to  prevent  the  wear  of  platinum  contacts.  Of  these 
methods  two  seemed  to  commend  themselves  for  battery  bell  wind- 
ings to  prevent  sparking  at  the  signal  wires. 

Parallel  Winding. — Two  windings  on  the  bobbins  are  carried  in 
parallel  tlu-oughout.  Only  one  winding  is  used  as  the  "  exciting 
winding  "  for  the  magnet ;  the  other  is  short-circuited  on  itself.  The 
principle  upon  which  this  method  of  winding  acts  is  that  the  current 
passing  through  the  "  exciting  winding  '"  induces  a  cuiTent  in  the 
short-circuited  winding.  When  the  main  circuit  is  broken  the  E.M.F. 
of  this  induced  current  opposes  the  E.M.F.  ordinarily  due  to  self- 
induction  of  the  "exciting  winding,"  so  that  the  mtensity  of  the 
break-flash  is  greatly  reduced.  Two  bobbins  were  wound  with  28- 
gauge  copper  wire  in  this  manner.  Tests  were  made,  using  a  battery 
of  10  wet  Leclanche  cells  and  with  the  experimental  conditions  as 
usual,  as  follows  :  (i.)  Two  bobbins,  the  additional  winding  being  left 
open,  the  ends  of  the  wire  being  free  ;  (ii.)  two  bobbins,  the  addi- 
tional winding  being  short-circuited;  (iii.)  one  bobbin,  additional 
winding  as  in  (L) ;  (iv.)  one  bobbin,  additional  winding  as  in  (ii.). 
The  main  data  obtained  were  : — 
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10     ., 
10     „ 

0-70     „    1     75     .. 
0-70     „         95     „ 

0-U     „ 
012     „ 

0-4:8  amp.  |  10  ohms. 

(Ignition  at  2-3  amp., 
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It  is  interesting  to  find  that,  whether  one  or  two  bobbins  were  used, 
the  bell  rang  better  when  the  additional  winding  was  short-circuited 
than  when  it  was  open,  an  effect  probably  due  to  eddy  cunei'ts. 
Furthermore,  it  was  found  that  more  current  was  required  for  igni- 
tion by  the  break-flash  when  the  additional  wmding  was  present  but 
open,  (ban  if  that  winding  had  been  absent  altogether.  This  was 
probably  al.so  due  to  eddy  currents  in  the  cop])cr  contained  in  the 
additional  winding,  an  effect  upon  which  the  second  method  of  wind- 
ing tried,  that  of  placing  tin-foil  layers  between  the  layers  of  cojiper 
wire,  relies. 

Tin  foil  Layers. — Between  the  iron  core  and  the  first  layer  of  copjjcr 
■wire  winding  a  strip  of  tinfoil  is  interposed,  and  a  similar  stri])  is 
placed  between  each  succes.sive  layer  of  winding.  The  nuiss  of  metal 
thus  introducetl  produces  eddy  currents  which  absorb  the  energj-  of 
self-induction  which  would  otherwise  be  expended  at  the  break-flasli. 
One  bobbin  was  wound  with  Ifi  layers  of  28-gauge  copper  wire  in  this 
manner,  with  a  tinfoil  strip  between  each  layer,  and  tested  in  the 
usual  manner  with  a  batleiy  of  10  wet  Leclanche  cells.  The  results 
were  as  follows  :  Resistance  of  magnet,  12  ohms  ;  current,  bell  only 
in  circuit,  0-78  amperes  ;  resistance  required  to  prevent  bell  ringing, 
115  ohms  ;  current,  bell  and  resi.stanco  in  circuit,  0-10  ampere.  The 
minimum  igniting  current  for  the  break-flash  was  foimd  to  lie  2-IiO 
amperes  (at  27-5  volts),  obtained  from  19  dry  cells.  Several  other 
methods  of  j)reventing  sparking  were  tried,  which  were  more  or  less 
effective,  but  not  so  8imj)le  of  application  as  those  described. 

ConcliLsionn. — The  conclusions  reached  respecting  battery  bell 
Bystcms,  as  a  result  of  this  investigation,  can  be  staled  briefly  as 
follows  : — 

1.  All  the  bells  examined  were  capable  of  i)roducing  a  highly- 
dangerous  break-flash  at  the  signal  wires  when  u.se<l  with  a  battciy 
of  10  wet  Leclanche  cells,  the  current  voltage  being  15.  The  break- 
flash  was  still  more  dangerous  when  a  batleiy  of  10  diy  cells  was 
€;mployed,  since  the  current  available  from  them  is  consideriilily 
greater  thaji  thai  oblairahl,-  finrn  wet   I..  ,|ju  <h(-  (-cIIm.      In  geii.rai. 


the  bells  examined  were  "  overpowered."  A  single  bobbin  with  a 
reduced  number  of  layers  of  wire  was  foimd  in  several  cases,  when 
fitted  to  the  origmal  bell-frame,  to  actuate  the  bell  as  efficiently  as  is 
required  in  practice.  The  use  of  only  one  bobbin  (i.e..  a  bar  electro- 
magnet) with  a  small  number  of  layers  of  winding  reduces  the  self- 
induction  of  the  circuit  and  thereby  decreases  the  danger  of  the  break- 
flash  at  the  signal  wires. 

2.  Inasmuch  as  the  ciuTent  voltage  is  relatively  of  Uttle  importance 
compared  with  that  of  the  current  strength,  so  far  a-;  the  safety  of  the 
break-flash  on  the  signal  wires  is  concerned,  it  is  desirable  that 
attention  should  be  directed  towards  not  exceeding  a  certain  maximum 
number  of  cells  in  the  battery,  rather  than  that  care  should  be  taken 
not  to  exceed  a  certain  voltage.  Moreover,  it  is  desu-able  that  a  cell 
of  comparatively  high  internal  resistance,  such  as  the  wet  Leclanche 
cell,  should  be  employed,  so  as  to  avoid  the  pcssibihty  of  obtaining 
large  currents  on  short-circuitmg  the  batteiy. 

3.  Taking  as  a  standard  batteiy  10  wet  Leclanche  cells,  quart  size, 
such  as  are  commonly  used  for  battery-bell  signalling  systems,  giving 
a  voltage  of  15  and  a  maximum  current  on  short-circuitmg  of  about 
1-5  amperes,  it  is  possible  so  to  modify  the  usual  pattern  of  bell  as  to 
render  the  break-flash  at  the  signal  wires  safe  in  the  most  sensitive 
methane-air  mixture,  without  impairmg  the  ringing  power  of  the  bell. 
This  can  be  done  in  se\  eral  ways,  of  which  the  simplest  probably  are  : 
(i.)  By  the  introduction  of  a  non-inductively  wound  resistance  coil 
in  seties  with  the  magnet-coils  such  that  it  will  reduce  the  current 
available  at  the  break-flash  below  the  minimum  igniting  current  ; 
(ii.)  by  increasing  the  resistance  of  the  magnet  windings  of  the  beU 
by  the  use  of  wire  of  fairly  high  resistance,  such  as  brass  wire,  for  the 
same  puipose  as  in  (i.)  ;  (a\)  by  the  use  of  parallel  wmding  ;  and 
(iv.)  by  the  use  of  tinfoil  strips  between  the  layers  of  wmding,  in  the 
manner  and  for  the  purpose  already  described.  Of  these  four 
methods  the  third  may  be  open  to  the  objection  that  should  the  short- 
circuited  winding  be  accidentally  broken  [the  bell  might  become  unsafe- 
No  experiments  were  made  as  to  the  ignitmg  power  of  the  main- 
tained spark  at  the  trembler  of  the  bell,  for  it  was  apparent  from  the 
bells  examined  that  the  provision  of  an  adequate  flame-tight  easing, 
affording  complete  security  against  ignition  of  a  firedamp-air  mixture 
at  the  trembler  of  the  bell,  was  not  a  difficult  matter.  Xor  were  any 
experiments  made  with  relays  such  as  are  often  introduced  in  battery 
bell-signalling  systems,  for  all  the  considerations  advanced  in  this 
report  respecting  bells  apply,  probably  with  equal  force,  to  relays. 
A  relay,  if  introduced  mto  the  signalling  system,  siinplj-  takes  the 
place  of  the  bell,  and  from  the  point  of  view  of  danger  at  the  break- 
flash  on  the  signal  wires,  can  be  regarded  as  a  bell. 

Ati  appendix  is  given  wliich  shews  the  method  and  apparatus 
employed  in  making  the  experiments.  These  were  carried  out  with 
a  glass  explosion  vessel,  which  was  filled  with  a  mixture  of  methane 
and  air  (previously  prepared  in  a  gas-holder)  by  means  of  a  mercuiy 
reservoir  connected  to  it  which  coidd  be  rai:;ed  or  lowered.  One 
terminal  of  the  bell  circuit  was  brought  into  the  vessel  by  means  of  a 
horizontal  brass  rod,  on  which  a  short  metal  strip  was  carried.  The 
othiT  tcriiiinal  was  brought  in  through  a  vertical  hollow  glass  rod 
which  could  l)e  rotated.  At  the  top  of  the  rod  and  connected  elec- 
trically to  the  mercury  cup  terminal  at  the  base  of  the  rod  waa 
momtted  a  short  hori-/-ontal  metal  rod.  which,  when  rotated,  made 
contact  with  the  metal  strip  of  the  other  terminal.  The  rod  was 
revolved  so  as  to  make  contact  every  five  seconds,  the  time  of  con- 
tact being  about  i  second  arranged  so  as  to  give  a  quick  break. 


BOOKS  RECEIVED. 

[Copies  of  the  undermentioned  works  can  bo  had  from  The  Electrician  Offices,  post 
free  (unless  otherwise  stated),  on  receipt  of  published  price,  adding  3d.  for  booics  published 
under  2s.  and  5  per  cent,  for  boolts  published  net  Add  10  per  cent  for  abroad  or  fof 
foreign  boolts. 1 

"  Transactions  "  of  the  N.  Kast  Coast  Institution  of  Engineers  and 
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Pp.159.      Sl).40  per  year. 

"Journal"  of  the  Franklin  Institute.  (I'liiladelphia  :  Franklin 
Institutcof  thoStateof  Pennsvlvania.)  \ol.CLXXlX..  No.  4.  I'p-  131. 
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CORRESPONDENCE 


iniiKCT  MEASUREMENT  OF  POWER  FACToi;. 

TO   THE   EDITCK   OF    THE    ELECTRICIAN'. 

SiK  :  1  am  interested  to  find  that  Mr.  Murpliy  has  aj)])areiitl\- 
hocii  workinj;  on  the  same  line;;  as  myself  witli  tlic  objer-t  (jf 
iivorcoiiiiiig  the  disadvantages  of  the  ordinary  forms  of  jjowcr 
factor  meter.  So  far  as  I  am  aware  he  has  not  jjubhshed  any 
(if  his  results,  but  appears  to  have  been  discouraged  by  the 
difficulties  met  with,  which  I  also  encountei'ed  in  my  prelim- 
inary attempts. 

With  reference  to  the  well-known  continuous-current  method, 
due  to  Dr.  Sumpnei',  of  calibrating  dynamometer  power  factor 
meters,  it  is  not  altogether  obvious  that  the  results  are  neces- 
sarily better  than  those  obtained  by  cahbrating  on  a  circuit 
-iinilar  to  that  on  which  the  meters  must  subsecpiently  operate. 
'  [i^'cially  when  it  is  remembered  that  in  accurately  constructed 
]ji  truments  of  the  types  under  discus.sion,  the  calibrated  scde 
nbtained  by  either  method  agrees  with  the  theoretical  scale 
within  the  limits  of  observation  error. 

Dealing  mth  the  further  point  referred  to,  since  tinbalanced 
lliiee-phase  loads  are  usually  due  to  a  combination  of  lighting 
and  power  supply,  it  would  merely  be  accidental  if  the  power 
factor  of  each  phase  were  the  same,  and  it  would  certainly  b(> 
incorrect  to  assume  that  such  was  the  cas?  ;  hence  a  balanced 
Iliad  meter  should  not  be  employed  when  intended  for  use  cm 
unbalanced  circuits. 

The  '■  drag  "  torcpie  of  the  moving  iron  meter  is  proportional 
I "  i  -  only  when  the  strength  of  the  rotating  field  is  proportional 
ii>  I.  In  the  presence  of  the  .soft  iron  moving  element  in  close 
pio.ximity  to  the  field  coils,  this  cannot  be  assumed,  for  which 
rcai.on  I  wrote  "  function  I."  I  have,  moreover,  found  that 
whereas  the  three-current-coil  moving  iron  meter  i.-;  practically 
independent  of  the  load,  the  three-volt-eoil  type  shows  a  con- 
siderable drag  effect.  However,  if  Mr.  Murphy  has  satisfied 
him.self  that  neither  arrangement  produces  the  desired  result, 
this  only  tends  to  prove  the  superiority  of  the  moving-coil 
meters. 

I,  of  course,  entirely  agree  that  the  dynamometer  ])ower 
factor  meter  is  an  inherently  accurate  instrument,  like  its  near 
relative,  the  dynamometer  wa.ttmeter.  It  doe.5,  however, 
:  iiffer  from  the  disadvantages  enumerated  in  my  article,  and 
\\liilst  these  have  been  i-emoved,  and  other  advantages  gained, 
III  the  induction-dynamometer  type,  its  chief  dynamometer 
c  liaracteri.stics  have  been  preserved.  1  have  particularly 
noticed  that  in  the  attempt  to  make  the  control  due  to  the 
liijaments  as  small  as  po.ssible,  they  have  been  so  much  reduced 
III  -ection  as  to  be  liable  to  injury  and  to  burn-outs  due  to 
'i\i'i'- voltage. 

.Mr.  Murphy  will  find  that  the  question  of  frecjueney  variatinn 
|^  cliscu.sseci  later  in  the  article,  as  lie  might  have  perceived  bad 
lie  read  the  siinnnary. —  1  am,  &c., 
I'hiugford,  April  23.  K.  D.  (.:iiioi:ii. 


MATHE.MATICAL  SYMBOLS. 

TO    'IIIK    KlJirol;    OV    'I'llIO    ICI.KITKK  l.\N. 

SjK  :  1 II  order  to  fai-ilitate  the  compositor's  task  in  I  be  .sett  ing 
lip  of  articles  in  which  vector  symbols  occar,  especially  in  con- 
•  Kfe  expression,  where  modulus  and  argument  are  both  re- 
quired, I  suggest  the  use  of  the  dagger  "  f  "  inverted  for  positive, 
,  licet  for  negative  arguments,  between  modulus  and  argument. 
Ilms  hZ/jO  for  he"  or  hjO  for  positive  values,  and  li-\0  for 
'  native  values  of  0.     A  numerical  example,  l-72il.V3f)',  illus- 

iics  the  advantage.     The  point  of  the  dagger  follows  the 

iial  ((invention  for  -(-  and  —  direction. 

We  have  a  very  apposite  precedent  in  n  !  which  for  the  pur- 
|iosc  above  mentioned  replaces  the  original  factorial  symbol  ;«. 

1  am,  &c., 

Woolwich.  April  27.  F.  .Jacoh,  M.I.nst.C.E.,  F.P.S.  L. 


EFFICIENCYiOFjTHE  ] ELECTRIC  ARC. 

TO   THE   EDITOR   OF   THE   ELECTRICIAN. 

Su;  :  I  should  like  to  call  attention  to  the  particulars  given 
ill  your  Editorial  Note  of  April  16th,  with  reference  to  Dr. 
Weifding's  article  published  in  "  Elektrotechnischc  Zeitschrift," 
Jahrgang  35,  p.  901.  You  have — doubtless  inadvertently — 
given  the  impression  that  Dr.  Wedding  is  the  inventor  of  this 
wonderful  improvement  in  searchlight  practice.  You  will 
observe  that  in  Dr.  Wedding's  own  Paper  he  clearly  states 
that  the  inventor  is  Mr.  Beck. 

In  order  to  correct  any  misunderstanding,  I  should  be 
obhgcd  if  you  would  kindly  publish  this  letter  in  your  next 
issue.— I  am,  (fee,  A.  M.  Billington, 

London,  April  22.       Chairman,  Beck  Engineering  Co.,  Ltd. 


THE  PIZZUTI-FERRARI   APPARATUS  FOR  PROTECT- 
ING    ELECTRIC    PLANTS    AGAINST    EXCESSIVE 

PRESSURES. 

CY  F.  r;'.o:iLK'n. 

This  apparatus,  wluch  foinis  the  subject  of  Germ.  pat.  No. 
199,112,  fixes  the  point  in  the  electric  plant  or  system  at  which  the 
peak  of  the  excessive  pressure  must  occur,  i.e.,  a  loop  in  the  sta- 
tionary wave — so  that  by  comiocting  the  usual  automatic  earthing 
devices  to  tliis  point,  the  efficient  operation  of  such  dovicc-s  can  be 
c.isurcl. 


Res. 


In  Fig.  1  AB  is  a  condenser,  one  electrode  of  whicli  is  connected 
to  the  line  between  the  source  of  supply  and  the  plant  to  be  pro- 
tecte:],  whilst  the  other  electrode  is  coimecte:l  directly  to  earth.  A 
coil,  BC,  having  inductance  is  also  connected  in  tin-  line  i-irniit.  By 
this  means  a  loop  or  point  of  reflexion  of  clcitnr  \\:i\i-i  n  mi  ing  from 
the  line  Is  forme:!  at  B,  to  which  the  eariliing  diniic  is  cnimectcJ. 
Even  if  a  part  of  the  wave  passes  beyond  tlic  point  B  towards  C,  thi; 
condenser  AB  and  inductance  BC  are  so  ])roportione;l  tliat  the  time 
which  the  broken  wave  requires  to  pass  from  B  to  C  is  equal  to  or 
greater  than  the  time  which  the  reflcctel  wave  requires  to  pass  from 
B  to  A,  so  that  the  earthing  device  connected  to  B  will  have  earthed 
the  excessive  pressure  when  the  broken  wave  has  rcachod*  C.  In 
ca'-oj  whe-c  it  ia  dcsivcd  to  pro'.oc'  a  lire  against  pressure  wave; 


Fig.  2. 


iiiiiniig  friiiii  Ixilli  c:i(ln,  the  arraiigciiieut  sliovvu  in  Fig.  2  is  em- 
liloyc  I.  Here,  waves  coming  from  M  are  relleefed  at  B,  and  wavcj 
fidni  M'  aie  reflected  at  ( '.  'i'lic.  induclances  BC  arc  not  greater  than 
thoie  which  aic  usually  ciii|iloyel  In  nutworko,  and  the  capaciliej  aro 
equal  to  from  20U  to  'SW  metres  of  luic. 


Quick  Erection  of  Tempoiaiy  Substation.  Tbc  "  I'llci  1 1  i(  al 
World  "  repoits  IIk'  erection  of  a  Icmporarv  substation,  with  a 
capacity  of  2,000  kw.,  in  the  short  time  of  l.")  days.  The 
Kciison  Electric  Illuminating  Co..  of  Detroit  (U.S.A.),  commenced 
the  erection  of  this  substation,  which  was  to  house  two  2,000-kw. 
motor-generatoi-  units,  on  .Ian.  12,  and  the  operation  of  these 
units  was  begun  before  the  end  of  the  month.  The  motor 
generatoi-s.  weighing  W  tons  each,  were  skidded  one  at  a  time 
from  their  old  jiosition  half  a  block  away.  Whilst  one  unit  was 
moved  t  he  other  had  to  be  kept  operating  to  sujiply  the  demand. 
With  the  machines  the  swiffhboard  e([uipinent  had  also  to  be 
moved. 


•  Abatroct   of   an   article    n 
.lulirgang  X.\XV.,  i>p.  it:>!).>(to. 


Illektiotcehnisclu'    Zcit«clirift," 
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LEGAL  INTELLIGENCE. 


British  Vacuum  Cleaner  Co.  (Ltd.)  v.  James  Robertshaw  &  Sons. 

On  A|ii:il  2ii  the  House  of  Lords  (the  Lord  Chancellor  and  Lords  Strath- 
i;lyde.  Parker,  Summer,  Parmoor  and  Wrenbmy)  reserved  judgment  at 
the  elose  of  apijellants'  case  in  an  appeal  by  the  British  Vacuum  Cleaner 
Co.  auainst  an  order  of  the  Court  of  Appeal  in  favour  of  respondents.  The 
action  was  brought  by  the  appellants  for  an  injunction  to  restrain  re- 
spondents from  infringing  letters  patent  No.  17,433  of  1901  granted  to 
llubert  C.  booth  for  an  invention  entitled  "improvements  relating  to 
the  e.Ntraction  of  dust  from  carpets  and  other  materials."'  and  for  an 
ini|uiry  and  ot  her  reUef.  The  patent  had  been  held  by  the  House  of  Lords 
in  a  ])r<vious  action  to  have  subject  matter  and  to  be  valid.  Plaintiffs 
complained  of  threats  and  of  actual  infringement  by  defendants'  machine 
-vvhich  had  suction  bellows  instead  of  a  cyhnder  pump.  Defendants 
jileaded  that  the  patent  was  invalid  by  reason  of  prior  user  of  machines 
made  under  Harvey's  specifications  Nos.  546  of  1893  and  4..545  of  1894. 
-Mr.  .Justice  Sargant  decided  in  favour  of  plaintiffs  but  the  Court  of 
A])peal  (Lord  .Justice  Phillimore  dissenting)  considered  that  the  term  "  a 
])ower-driven  pump  "'  could  not  be  applied  to  a  power-driven  bellows, 
and  that  defendants  had  done  no  more  than  apply  power  to  the  old 
Harvey  machine.  Accordingly  by  the  majority  of  the  C'ourt  it  was  held  that 
notwithstanding  the  prior  user  of  Harvej-'s  machine,  the  patent  was  on 
the  construction  placed  on  the  s]xcification  by  the  House  of  Lords  valid, 
but  that  defendants  had  not  infringed  and  the  appeal  was  allowed. 
Plaintiffs  now  appealed  from  that  judgment. 

.Mr.  Thos.  Terrell,  K.C..  Mr.  Colefax,  K.C.,  and  Mr.  Courtney  Terr  el 
a))pearcd  in  support  of  the  appeal ;  Mr.  Walter,  K.C'.,  and  Mr.  J.  H.  Gray 
for  res|)ondents,  but  on  the  hearing  of  the  .ippeal  respondents'  counsel 
were  not  heard  and  judgment  was  reserved. 


National  Fraehold  Land  and  Building  Socitty  v.  Fraeman. 

Last  week  .Mr.  .hist  ice  Sal  gaiil  jiw  lii  d.  ,  |-i,,nin  this  action,  by  wliicli 
till'  society  and  a  tenant  (BallM.i  I'h.iuIi.li  claimed  in  rcspi^ct  of  an 
alleged  nuisance  caused  liy  dcfciiil.iiit   l.\  i  kitrieally-driven  machinery. 

Mr.  iS'f'KOUIJ  (for  ]ilaintiffs)  said  tliat  dcfentlant  was  the  occupier,  under 
a  tenancy  agreement,  of  the  first  Hoor  of  premises  in  Mitre-street,  Aid- 
gate,  London,  and  an  injunction  was  sought  to  restrain  him  from  using, 
or  permitting  to  be  used,  on  his  ])remises  any  machinery  so  as  to  cause  a 
nuisance  either  to  plaintiffs  or  the  other  occupiers  of  tlie  i)remises.  The 
society  were  the  landlords  and  ))laintiff  Baraglia  was  a  tenant  of  theirs 
who  carried  on  a  restaurant  business  there.  Defendant  became  the 
occupier  of  the  first  floor  of  the  premises  imder  an  agreement  dated 
.Ian.  1.5  last  year,  and  he  alleged  that,  before  entering  into  the  agrennent, 
the  society,  tlirough  its  agents,  had  warranteil  tin-  (■ivnii-i^  ii.  in  :iilapted 
for  motor  power.  That  gave  rise  to  the  enimiiK  linni,  ^i-  t.  iHimi  con- 
tending that,  in  the  event  of  the  second  plaintKV  irri.\(  i mj  any  ilainagcs 
or  an  injunction  lieing  granted,  he  wa.s  entitled  to  claim  agaiii.st  the 
society  for  breach  of  warranty.  Prior  to  .Ian.  12,  def<-ndant  entered  into 
negotiations  with  a  firm  of  house  and  estate  agents  for  prenuses  suitable 
for  his  business  of  a  button-hole  maker.  Jn  these  negotiations  defendant 
explained  that  he  required  the  premises  for  his  business,  and  that  he 
would  be  using  machines,  but  no  suggestion  was  made  of  introducing 
electric  or  other  power  on  the  premises.  In  a  letter  defendant  said  he 
had  ascertained  that  there  was  no  electric  light,  but  he  made  no  reference 
to  electric  power.  Plaintiffs  admitted  that  defendant  had  stated  he 
would  put  in  machines  on  the  premises,  but  he  was  understood  to  mean 
treadle  or  hand  machines,  as  nothing  was  said  about  power-driven 
machines.  A\'hen  the  agreement  was  completed  at  the  agents'  office 
nothing  was  said  about  power-driven  machines.  The  clause  in  the 
agreement  upon  which  ))Iaiiititfs  relied  was  that  the  tenant  covenanted 
to  do  nothing  that  might  cause  nuisance  or  annoyance  to  the  occupiers 
of  the  adjoining  property,  nor  carry  on  any  trade  or  business  cxcei)t  thai 
of  a  button-hok^  nmker. 

V  .Mr.  .Listice  Sai;i;ant  :  That  would  imply  that  he  was  not  to  u.se  (In- 
jiremises  for  the  l)usiness  of  a  button-hole  maker  so  as  to  be  a  nuisance, 
imless  the  nuisance  was  aliscjlutely  essential  to  the  carrying  on  of  a 
button-hole  maker's  business.  Defendant  would  have  to  show  that  it 
was  quite  impossible  to  carry  on  his  business  without  causing  a  nuisance. 
(ViL'.ssEL  said  defendant  was  let  into  possession,  and  he  proceeded  to 
make  arrangements  with  an  electric  lighting  company  to  instal  electric 
power  without  con.sulting  the  plaintiff  society. 

Counsel  said  there  was  no  question  that  defendant  v/as  working  his 
machinery  by  electric  poAcr.  Mr.  Hav/kins  (of  plaintiff  aociety)  visited 
the  Jiremises  about  repairs  and  saw  an  electrician  at  v/ork  there,  but 
thought  it  had  merely  to  do  with  electric  lighting.  Baraglia  v.Tote  to  the 
society,  complaining  of  the  nuisance  and  loss  of  custom  in  consequence, 
and  after  some  correspondence,  in  v/hich  it  was  auggestcd  that  the 
nuinanco  might  be  obviated  by  more  firmly  fixing  the  machines,  the 
present  action  was  commenced.  Both  sides  agrec^d  that  if  the  Court 
should  hold  that  the  question  was  one  of  damages  the  amount  should  be 
hxi'd  by  his  lordship  to  save  the  expense  of  an  in(iuiry.  It  was  admitted 
thnk  dr-h-ndanthad  installed  a  machine  driven  bya2H.r.  electric  motor. 
Kviih  nee  having  liii'u  given  in  support  of  plaintiffs'  case. 
Utrr.Nn.^NT  was  called,  and  said  that  it  was  perfeetly  understood  whc  n 
hi  loftk  I  he  t>feiviis*-s  that  he  WAuld  he  uJ^inS  niachirter.  in  hi'-  hufcinp.^f..  aoH 


electrically-driven  macliines  made  little  or  no  more  noise  than  would 
hand  or  treadle  machines.  The  macliines  he  was  now  using  stood  on  a 
bed  about  3  ft.  high,  and  were  the  Ijest  machines  that  could  be  got  for  his 
trade.  There  was  no  better  method  kno\ni  in  the  trade  of  carrying  on 
his  liusiness  than  the  one  he  had  adopted  .As  a  button-hole  maker,  he 
did  not  tliink  his  business  could  be  carried  on  with  less  noise.  All  the 
large  firms  used  those  machines. 

Cross-examined,  Witness  said  that  when  he  asked  whether  electricity 
was  laid  on  the  premises  he  did  not  lead  the  agent  to  suppose  that  his 
inquirv  referred  only  to  electric  light.  He  asked  whether  there  were 
electric  wires  on  the  premises,  and  he  did  not  think  that  anyone  could 
suppose  liis  inquiry  was  confined  to  wires  for  electric  lighting. 

In  re-examuiation,  Witnkss  said  that  he  made  it  clear  to  both  Mr. 
Hilbury  and  Mr.  Hawkins  that  he  would  be  using  motor-driven  machines. 
(Jther  evidence  for  the  defence  was  to  the  effect  that  there  was  very 
heavy  machinery  in  the  neighbourhood,  the  working  of  wliich  could  be 
heard  in  the  street,  and  that  defendant's  electrically-driven  machines 
would  make  less  noise  than  treadle  machines. 

His  LoBDSHiP,  in  giving  judgment,  said  that  there  had  not  been  the 
slightest  evidence  put  before  him  that  the  negotiations  for  the  agreement 
of  tenancy  proceeded  on  the  footing  that  defendant  was  to  be  entitled 
to  use  power-driven  machinery  on  the  premises,  and  h;  was  satisfied  that 
plaintiffs'  agents  never  had  it  brought  before  them  that  it  was  the  inten- 
tion of  using  such  machinery.  The  onus  of  showing  that  his  business 
could  not  be  caiTied  on  without  causing  a  nuisance  w-as  on  defendant,  and 
he  had  not  only  not  established  that  proposition,  but  had  not  attempted 
to  do  so.  He  had  come  to  the  conclusion  that  the  working  of  these 
macliines  was  a  nuisance,  though  he  thought  it  was  just  on  the  border 
line  of  what  was  a  common  law  nuisance.  He  accordingly  granted  an 
injunction  to  restrain  defendant  from  so  working  his  machines  as  to  cause 
a  nuisance,  and  awarded  plaintiff  Baraglia  £15  byway  of  damages. 

Defendant  was  ordered  to  pay  the  costs,  but  the  injunction  was  sus- 
pended for  four  weeks  to  enable  defendant  to  get  out  of  the  premises. 


0.  Goodwin  v.  Avis. 


M  Ijiswieli  County  Court  recently,  .ludge  Eardley-Wilmot  heard  this 
aeliou  for  a  recovery  of  foti  13s.  for  wages  and  goods  s\ii)plied,  and  there 
was  also  a  claim  for  damages  foi'  assault. 

Mr.  M.\RsH.\i.i,  (for  plaintiff)  said  tlial  in  October  last  difeudant  wa,s 
reconstructing  ])remi.scs  in  Ipswich  in  order  to  turn  it  into  a  cinema, 
and  Mr.  (ioodwin,  as  an  electrical  engineer,  was  asked  to  tender  for 
the  electrical  work.  Defendant  considered  plaintiff's  price  too  high 
and  plaintiff  agreed  to  superintend  the  work  for  50s.  a  week,  defendant 
finding  the  materials.  On  one  occasion  defendant  asked  plaintiff  to  . 
get  materials  from  the  (Jeneral  Electiic  Co.  The  order  came  to  about 
ttiO,  liut  the  ('ompany  refused  to  send  the  goods  witlunit  the  money. 
Defendant  was  not  ina  position  tojiay  and  asked  plaintiff  to  try  and  get 
the  gooils  from  some  other  firm.  He  did  so  and  goods  to  the  amount  of 
£27  12s.  were  delivered  for  a  cheque  for  £20.  Further  goods  were 
required,  but  the  firm  would  not  send  them  w'ithout  payment  of  the 
balance  of  the  first  account.  Air.  Avis  could  not  pay  and  an  arrangement 
was  entered  into  whereby  plaintiff  was  to  get  the  goods  and  allow  defen- 
dant 25  per  cent,  of  what  ])ercentage  he  secured,  excejit  on  lamps  on 
which  20  ])er  cent,  was  to  be  allowcil,  the  amount  plaintiff  received.  1'he 
work  continued,  but  the  wages  were  not  paid  weekly.  On  Feb.  2nd 
last,  plaintiff  went  to  defendant "s  office,  and  there  was  some  controversy 
about  the  accounts.  Plaintiff  asked  for  a  further  paj'inent,  and  said 
that  if  he  did  not  receive  it  he  should  not  continue  to  work.  Without 
warning,  defendant  struck  plaintiff,  knocking  him  oij  to  the  table.  That 
was  followed  by  several  other  blows  on  the  face,  plaintiff's  teeth  being 
knocked  ont. 

For  defendant,  Mr.  H.wwakd  Smith  saifl  the  real  dispute  w'as  whether 
])Iaintiff.  as  a  servant,  was  entitled  to  make  a  profit  on  the  accounts. 

His  HoNOi'R  :  Vcuir  client  was  not  in  a  position  to  pay  for  the  goods 
at  that  particular  time,  and  plaintiff  undertook  a  risk  for  which  he  was 
enlifleil  to  receive  a  quid  pro  ipui. 

.'\ffer  hearing  evidence  for  both  sides.  His  HoNot'H  gave  jmlgmenl  for 
I  lie  .iniount  claimed  (£50  13s.)  and  live  guineas  for  the  assault,  with  costs 
on  (III-  usual  scale. 


Osram  Lamp  Works  (Ltd.)  v.  Secando  Lamp  Co.  (Ltd.) 

On  h'riday  last  Mr.  Walter,  K.C,  mentioned  to  Mr.  Justice  Younger  a 
motion  in  this  action  for  an  interim  injunction  to  restrain  until  the  trial 
an  alleged  passing  off  by  defendants  Evidence  had  been  filed  on  both 
sides  and  the  conflict  was  such  that  he  could  not  usefully  ask  his  lordship 
to  deal  with  the  matter  upon  affidavit  evidence.  He  had  agreed  with 
the  other  side,  therefore,  that  there  should  be  no  order  except  that  thu 
costs  should  be  costs  in  the  action. 

His  Lordship  assented  to  that  course  being  adopted. 


Re  Cunningham  (Ltd.)  Tn  the  Companies  Winding-up  Court  last 
week  .Mr.  .Inst ice  Aslhnry  had  hefoiv  him  the  petition  of  W.  T.  Henley's 
TeU<graph  Works  Co.  for  a  compulsory  order  to  wind  up  Ciinninglwim 
(Ltd.).  .\t  first  creditors  for  over  £2,0t)0  had  agreed  to  an  arrangemenl 
hi  the  TnnllL'r,  but  creditors  for  about  £100  stood  out.  and  the  petition 
was  allowed  to  stand  over.  On  tlio  aecumi  occasion  counsel  informed  His 
Lordship  that  the  whole  of  the  creditoit,  had  come  in,  «nd  I  he  petition  wn', 
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PARLIAMENTARY  INTELLIGENCE. 


YORKSHIRE  ELECTRIC  POWER  BILL. 

On  the  22iid  inst.  the  Select  Committee  of  the  House  of  Lords,  presided 
over  by  Lord  Hyltoii,  commenced  the  consideration  of  the  Bill  of  the 
Yorkshire  Electric  Power  Co.,  for  further  powers,  including  authority  to 
supply  electricity  for  lighting. 

llr.  FREEM.iN,  K.C.,  who  {with  Mr.  Tydesley  Jones)  appeared  for  the 

promoters,  said  the   company  was   incorporated   in   1901   for  erecting 

generating   stations   and   supplying   electrical   energy.     Their   area    of 

"U|)ply  comprised  tlie  greater  part  of  the  West  RidiuL'.  1im(  i  hey  were  con- 

-iderably  trammelled  because  they  had  no  power  to  supply  c  !. .  trir  light, 

licing  confined  (by  sec.   4S  of  their   1901  Act)  to  Mi|.|ii\iim  il.ctrical 

tnergy  in  bulk  to  authorised  distributors  or  for  ]io«ir.  thoiiuh  power 

users  could  use  the  current  for  lighting  also.     Counsel  went  on  to  give 

particulars  of  the  limitations  upon  the  company's  power  of  supply  and 

the  clauses  in  their  1901  Act  which  protected  municipal  undertakers. 

He  dwelt  upon  the  difficulty  of  exploiting  provisional  orders  for  small 

areas,  and  said  there  were  numerous  instances  of  local  authorities  holding 

orders  for  years  without  exercising  the  powers  conferred  by  them.     In 

the  company's  area  there  were  84  districts  in  wliich  no  one  was  autho- 

;     rised  to  supply  electricity  for  light,  yet  the  company's  mains  w'ere  at 

\    hand,  and  there  was  a  tolerably  good  demand  for  electric  lighting  in  those 

_    districts.     Consequently    his    clients    were    seeking    powers    to    supply 

i    current  for  lighting  to  those  districts  set  out  in  the  schedule  to  the  Bill. 

"riginally  many  petitions  were  deposited  against  the  Bill,  but  after  a 

inference  an  agreement  was  arrived  at  which  satisfied  all  those  parties, 

I  further  result  King  the  elimination  from  the  schedule  of  all  districts 

c  \ri  pt  41.  wIk.  desired  to  have  the  supply.     He  cited  the  Kent  Power 

i'm.^  An  ,,|   liiiKi  and  the  North  .Metropolitan  Electric  Power  Co.'s  Act 

mI  I '1(17  a<  pii  I  I  dents.  The  Yorkshire  Cnmpany  had  up  to  the  end  of  1914 

(■\priiilr.l  t.'..;s.o(io,  and  had  three  '.'riMi.ii  inu  stations  with  a  total  eapa- 

.ii\    .it  _'l...n(il;w.      The  oi>poneiii-  t..  lli-     I'.iU  consisted  of  the  Cuuntv 

l-iMiuuJi-    mI     lliadford,    Barnsl.  \ .     r.n-lh.ii.e,    Halifax,    HmldersHelii, 

1..  .  ds,  llnili.  Tli.nii,  SheffifM  .-nid  W.il,.  ImIJ.      No  urban  or  rural  district 

.MitlM.in,.  ,  ,i|„    p,np|,.  I,,  „!„,  I,  II,,.   r.ill  ,,pplied)  opposed,  and  the  Bill 

'I  I' I  I  I'll   appiv  ti.  ill,-  l.ii-ri   ,  ,ii  p<ii:,ti,,n<  iii'.aiise  the  company  could  not 

^,1  iiisuic  ilk  ir  area.      He  imiueeded  to  anaJy.se  the  reasons  for  the  opposi- 

ii'Mi  of  the  local  authorities.     Certain  gas  and  railway  companies  also 

"Ppo.sed.  but  that  was  mainly  on  clauses.     As  to  the  Leeds  opposition, 

iliat  was  on  a  different  basis,  because  there  W2is  an- agreement  between 

that  corporation  and  the  company,  that  if  they  extended  their  borough 

ii  lundaries  the  company  should  not  oppo.se  them,  and  shoidd  sell  to  them 

ihiir  j)lant  and   undertaking  so  far  as   it  apj)lied    to  tlio  added  area. 

'I  lie  company  were  ready  to  extend  that  to  the  transference  also  of  plant 

mil  apparatus  for  electric  liijhting,  if  Leeds  would  agree.     He  read  and 

I I  iticised  the  report  of  the  Huard  r,f  Trade  on  the  Bill.  The  Board's  chief 
I'lmplaints  were  that  only   il,   iii   <::,oii.(l00  of  the  i:2.(l(l(i.lKl0  cajjital  had 

III  en  issued,  that  the  companN  iiraiM  l„-  under  no  obligation  to  lay  mains 
ill  .my  area  within  a  sixcilinl  lime.  Iliat  there  was  no  pureha.se  clause  in 
till- Hill, andthat  clauses  12and  13of  the  BiUshould  be  omitted.'     Counsel 

1 ited  out  that  the  facts  had  altered  since  the  Board  of  Trade  report, 

•mil  if  the  clauses  referred  to  were  omitted  the  rest  of  the  Bill  might  go  as 

UrII. 

Mr.  Arthur  G.  Lupton,  chairman  of  the  Yorkshire  Electric  Power  Co., 
Ill  the  company  was  created  in  1901,  and  it  began  with  one  generating 
'  =  ion,  but  it  had  three  now.     He  supplied  full  particulars  of  the  progress 
if   by  the  company,  and  he  put  in  tables  showing  the  cajiital  expendi- 
"  .  the  demand  for  electrical  energy,  conneetions  to  (he  mains,  &c. 
\    were  also  supplying  electricity  for  lighting  in  23  areas  through 
liiirised  distributors.     Under  the  Bill  the  boroughs  would  retain  all 
..nil-  powers  ;   the  limit  between  the  eomjiany  and  tlie  boroughs  wa.s  abso- 
lutely clear,  and  (here  enuld  be  no  competition  or  interference.     Tliey 
lad  had  many  demainl!  for  a  lighting  su]iply  from  local  authorities. 
'I'li'tc  were  04  districts  tlesirous  of  having  such  su^)ply.     Kverybody  who 
wing  to  get  a  supply  under  the  Bill  wa.s  wiUing  to  receive  it:    40 
he  Councils  hail  i)a.s,se(l  res(j|ulions  in  favour  of  the  Bill.   The  iieople 
'  olijceted   weie  not  really  concerned.     Theie   was  a  strong  feeling 
iig  many  of  the  local  authorities  whom  it  wa-s  jiropiLseil  to  supply  tiuit 
I  ompany  should  obtain  its  powers.     The  origin  of  the  Hill  was  (he 
lie  expressed  in  the  different  districts  for  a  supjjiy  of  electric  current 
('ir  lighting.     There  were   many  colliery  develojunents  in   their  area, 
'■^|Hiially  in  the  Doncaster  district  and  in  other  districts  (wheic  it  wusdesir- 
''•'■   to  reduce  the  smoke  nuisance)  and  there  would  be  a  good  demand  for 
ing.     However,  in  many  of  the  districts  the  population  waa  very 
iercd  and  could  not  get  a  supply  of  electric  light  except  through  the 
ipany.     In  their  area  18  provisional  orders  had  been  revoked  and  nine 
ferred  because  of  the  difficulty  of  establishing  independent  munici- 
mdertakings,  and  in  the  case  of  27  provisional  orders  the  average 
•  I  of  inaction  was  o-5  years.     In  diagrams  which  were  put  in  it  was 
n  that  in  the  districts  with  independent  undertakings  there  was  nn 
lu'e  of  nmr>  acre  per  head  of  population,  in  the  districts  supplied  in 
I    by  the  ^'orkshiro  Company  0-2.'iG  acre  per  head,  and  in  the  area 
"led  in  the  company's  present  application  i;i:i  acre   per  head  of 
■  latifjii.     In  regar<l  to  the  proposed  charge  for  electrical  energy,  a 
'     put  in  showed  that  the  price  received  for  energy  supplied  for  all 
"puses  by  the  Yorkshire  Electric  Power  Co.  was  0-5 Jd.  per  unit,  while 
'  iivoraeo  price  received  Hy  Barnsley  Corporation  was  l-7Kd,.  Bradford 
114.    ri-.^h.irv    1  i7iH  .   Kilifax   I»Sd..   HuiHaersfield   IS2'^      • ''•''•^■• 


M2d.,  Rotherham  l-3d.,  ShefficUl  113d.  and  Wakefield  l-45d.  per  unit. 
Another  table  showed  that  the  average  units  i)er  head  of  population  in 
(he  non-county  boroughs  and  urban  districts  w'ith  independent  uiifler- 
takings  was  21'5  and  the  average  price  per  unit  l-93d.,  while  the  average 
units  per  head  of  population  in  the  Y'orkshire  Company's  area  was  90. 

In  cross-exammation  by  Mr.  Wedderburu,  K.C.  (for  the  gas  companies), 
witness  said  the  whole  of  the  objections  of  the  Board  of  Trade  had  been 
met  by  alterations  as  a  result  of  negotiations  which  took  place  with  the 
West  Riding  County  Council  on  certain  points  raised  by  them  ;  the  modi- 
fications practically  met  the  objections  of  the  Board.  He  admitted  that 
the  Bill  would  do  away  with  the  necessity  for  applying  for  a  provisional 
order,  and  to  that  extent  the  criticism  of  the  Board  had  not  been  met. 

In  reply  to  Jlr.  Honoratus  Lloyd,  K.C.  (for  the  Corporations  of  Leeds, 
Barnsley,  &c.),  Jlr.  LurxoN'  admitted  that  the  Bill  might  affect  cases  of 
individual  suppK  ini,|,i  -^n-.  (>  of  the  Electric  Lighting  Act,  191)9,  witieh 
the  Corporation  ■  -mlil  iiinlirtake.  His  company  had  not;  obtained  pro- 
visional orders  hIih  li  iliry  had  not  carried  out.  They  had  issued  suffi- 
cient capital  for  their  requirements  and  they  could  provide  fresh  capital 
as  required. 

Mr.  W.  B.  WooDHOUSE,  engineer  and  manager  of  the  Y'orksliire  Elec- 
tric Power  Co.,  said  that  the  original  limited  powers  of  power  companies 
were  rather  hampering,  and  thej"  required  extending.  They  were  supply- 
ing 40  collieries,  and  there  were  precedents  for  the  present  Bill.  The  area 
affected  comprised  new  coalfields  that  were  being  developed.  If  the  use 
of  electric  power  was  extended  and  modern  methods  of  colliery  develop- 
ment were  adopted  there  would  be  a  great  reduction  of  the  smoke  nuis- 
ance. Although  they  might  Ught  the  colliery  and  the  yard,  woi'ks,  &e., 
they  could  not  supply  current  to  the  houses  of  colliers  ;  the  same  thing 
applied  to  textile  mills  and  the  houses  round  them.  A  colliery  or  mill 
owner,  with  an  independent  power  plant  could  supply  his  cottagers  with 
light,  but  the  company  coidd  not.  There  was  no  engineering  difficulty 
that  would  prevent  the  Yorkshire  Company  from  suppl\ina  current  for 
Ught  in  any  partof  their  area.  They  found  that  wh -n  I'l,  \  ,  \i;-ndcd  the 
power  mains  to  a  district  that  a  demand  for  lighim^  .i!-  ■  i',>^  ■.  and  he 
cited  instances  in  support  of  the  statement.  Tli  "  r,imp:niy  was  in  an 
advantageous  position  for  giving  electric  lighting  supplies  to  the  rural 
districts,  and  very  little  addilioital  work  would  be  necessary  to  ilo  so.  Hi^ 
gave  particulars  of  the  pric'es  charged  for  electrical  eiu,'rgy  iiy  the  local 
authorities  and  by  the  company,  the  immber  of  lapsed  provisiimal  i>iili-is, 
&c.  ;  he  estimated  the  cost  of  supjilying  electric  light  (o  the  .-M-hnhilrd 
district  to  be  £60,000.  They  could  not  apply  for  a  provisional  onlrr  tor 
the  whole  of  the  area,  nor  for  two  districts  which  were  not  conti-n.ai 
The  method  suggested  by  the  Board  of  Trade  was  costly,  cumliri  ,>ni, 
and  inapplicable.  Sec.  49  of  their  Act  gave  the  Board  of  Trade  puwir  In 
deal  with  s))ecial  eases  as  they  arose.  No  one  would  take  up  an  order  for 
some  of  the  districts  in  the  area  if  he  were  put  under  an  obligation  to  lav 
down  mains  within  two  years  ;  a  rural  district  was  hardly  an  appropriat  .■ 
one  for  that.  In  provisional  orders  the  compulsory  area  was  usually  very 
small  and  oiJy  ap()lied  to  the  best  part  of  the  district.  Ai)])lications 
under  sec.  li  of  the  1909  Act  were  madt^  fur  individual  cases,  and  the  orders 

were  granted  under  certain  condiliin  .   in  I    ili iii|i:uiy's  proposals 

would  put  the  distribution  in  a  more  f.i\  ,,iii  iM,-  p,  il  imi  I  haii  the"  fringe" 
order.  Mr.  Woodhouse  gave  detailed  ivid,  n,  ,  alimi  ilir  position  of  the 
various  opponents  to  ( lie  Hill.  Such  of  the  li  a-  riMiipiniis  as  were  oppos- 
ing the  Bill  appealed  to  !«■  I  hose  who  were  cliaumj  a  Iiil'Ii  price  for  their 
gas.  The  streets  in  the  boroughs  would  be  Mdi|'.i.:l  lu  little  or  no  more 
breaking  up  than  under  theii'  existing  powers. 

After  hearing  much  local  evidence  in  support  of  the  Bill,  Mr.  H^iKRY 
Booth,  of  the  Board  of  Trade,  stated,  in  reply  to  a  request  by  the  Chair- 
man as  to  the  point  raised  in  the  Board  of  Trade  report  on  the  Bill ,  that 
the  purchase  terms  of  see.  49  of  tlie  Company  s  Act  of  I'JOl  and  of  .^3C.  2 
of  the  Electric  Lighting  Act  of  1888  were  different.  Sec.  49  was  ijermi^- 
sive,  but  the  1SS8  Act  was  clear,  and  the  local  authority  coidd  ptnchasy 
at  the  end  of  42  years.  He  admitted  that  see.  49  of  the  Yorkshire  Com- 
pany's Act  of  1 901  had  escaped  1  he  attention  of  the  Hoard  when  the  report 
was  drawn  tip.  As  to  (  he  nee,-  clauses  of  the  Bill,  he  was  not.  sat  islieil  wit  It 
them,  and  he  did  not  think  they  were  in  the  public  interest.  The  partieulnr 
section  which  jiroposed  to  .alter  (he  general  law  was  defective  in  tv.o  re- 
spects— because  it  gave  no  right  of  purcha.se,  and  because  local  authorities 
could  only  purcha.se  works  wliich  were  exclusively  for  the  sup|)ly  of  their 
own  di.slricl.  The  promoters  were  not  put  under  (lie  slightest  obligation  to 
ilo  anything  if  required  for  ilistribiition  in  the  whole  of  (  heir  lighting  ana. 
The  Committee,  having  considered  (he  point  raised,  the  Cir.MltM  vv 
announced  that  the  Committee  had  decided  that  the  Bill  couhl  not  pro- 
ceed as  regards  clauses  12,  13  and  13.v,  which  related  to  powers  to  lie 
exercised  within  the  scheduled  districts,  the  amendment  of  the  1901  Act 
and  the  prices  for  energy  supplied  for  lighting  purposes. 

Mr.  Freem.vn  said  that  as  the  other  portions  of  the  Bill  were  of  com- 
paratively small  importance  and  the  promotor.s  did  not  think  they  would 
be  justified  in  the  expense  of  continuing  the  Bill,  the  measure  v.ouli.1  be 
withdrawn. 


RHONDDA   URBAN    DISTRICT  COUNCIL   BILL. 

Last  week  the  Local  Ijrislatioii  Committee  considered  this  Bill  for 
liowers  to  construct  adilitional  tramways,  &c. 

-Mr.  Kkeem.v.x,  K.C.  (lor  (he  Council),  Baid  that  Clydach  Vale,  a  spur  of 
the  Khondda  Valley,  had  developed,  and  it  was  desirable  that  the 
miners  _  should  have  facilities  for  getting  to  their  work.  The  only 
opposition  -was  that  of  the  Talf  X'nle  Railway  Co.,  on  tho  ground  that  a.s 
I  he  tr«niw«y  would  cross  their  mineral  railway  the  »leef>  gradifrit  might 
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Jjecome  a  public  dauger.  If  their  mineral  trains  "ran  awa)-"'  they 
might  dash  into  the  tramway  and  cause  great  damage.  Coimsel  suggested 
there  were  crossing  gates  and  practically  there  would  be  uo  dauger. 

The  Clerk  to  the  Council  (Jlr.  W.  P.  Nicholas)  said  the  district  to  be 
served  by  the  proposed  tramway,  included  the  chief  steam  colUeries 
supplying  Admiralty  coal.  He  stated  (in  cro.ss-exaraination)  that  they 
had  an  undertakiuii  with  the  local  tramway  company.  If  the  company 
ileclined  to  construct  the  hnes,  the  powers  would  not  be  exercised,  as  the 
Council  did  not  want  to  construct  the  tramways. 

Evidence  was  also  given  by  ilr.  E.  H.vzeldine  Bakber,  engineer  and 
s-uiveyor  to  the  Council,  and" by  Mr.  Staklev,  consulting  engineer  to  the 
Rhondda  Tramway  Co.  The  "latter  said  he  would  advise  an  alternative 
road  if  there  were  a  contribution  towards  the  cost. 

After  hearing  evidence  in  opposition,  the  Committee  consulted,  and 
the  CH.4IEJIAS  announced  that  they  were  unanimously  of  opinion  that 
it  would  be  more  desirable  if  a  new  road  were  made,  rather  than  crossing 
the  present  level.  The  matter  was,  therefore,  adjourned  to  enable  the 
parties  to  confer. 

Ultimately  the  tramway  proposals  were  approved. 


SOUTH  SHIELDS  CORPORATION  BILL. 

Last  week  a  Select  Ci>mmittcc  of  tlie  Hmisr  of  Lords  considered  this 
Bill,  which  authorises  the  extension  of  the  tramway  service,  the  estab- 
lishment of  motor  'bus  services,  &c.  Durham  County  Council  and  the 
North-Eastern  Railway  Co.  opposed. 

Aid.  W.  G.  Wylie,  chairman  of  the  Corporation  Tramways  Committee, 
said  the  proposed  'bus  route  from  the  boundary  to  Boldon  Colliery,  via 
the  Farm,  would  be  in  the  hands  either  of  the  Corporation  or  of  the  Rural 
Council.  The  route  would  be  about  H  miles  in  length,  and  the  Cor- 
poration had  agreed  on  terms  with  the  Rural  Council  for  ruiming  over 
their  roads.  The  other  route  was  from  the  boundary  along  Boldon-lane 
and  then  via  a  proposed  new  road  to  Hubert-street,  a  distance  of  2^ 
miles.  The  Council  did  not  propose  to  nm  the  'buses  along  Boldon-lane 
until  the  new  road  was  made,  but  the  work  could  not  be  commenced 
until  the  end  of  the  war. 

Mr.  C.  W.  Bell,  chairman  of  South  Shields  Rural  Council,  said  com- 
munication between  Boldon  ColUery  and  the  surrounding  district  was 
very  bad.  His  Council  had  bee"  .approached  as  to  the  provision  of  better 
means  of  communication  with  South  Shields. and  after  consideration  the 
Council  decided  to  make  the  new  road  running  from  the  colliery  due 
east  to  Boldon-lane  and  giving  access  to  Tync  Dock  and  South  Shields. 
Mr.  William  T.  Robson,  tramways  manager  to  South  Shields  Cor- 
poration, said  it  was  proposed  to  run  an  average  half-hourly  service  of 
'buses.  The  service  at  slack  times  would  be  a  40  minutes'  one,  and  in 
the  evenings  and  at  the  week-ends  one  of  20  mii\utes. 

Mr.  Le.slie  Roseveare.  borough  engineer  to  the  Corporation,  con- 
sidered that  Boldon-lane  was  entirely  satisfactory,  both  as  to  width  and 
condition — as  far  as  ho  could  tell  fnun  the  surface— for  motor  'bus  traffic. 
Evidence  was  also  given  by  Mr.  .1.  B.  Haiiiilton,  manager  of  Leeds  Cor- 
poration tramways,  and  Mr.  W.  .].  Hadfield.  city  surveyor  of  Sheffield. 
Mr.  Brookes,  engineer  for  the  county  of  Durham,  who  gave  evidence 
in  siipport  of  the  opposition  of  the  County  Council,  said  the  service  of 
'buses  would  practically  destroy  the  surface  of  the  road.  Tar  macadam 
would  be  essential  if  the  billpa.ssed.  and  the  cost  was  estimated  at 
£2,367.  The  capital  charge  cost  of  the  maintenance  would  mean  an 
expenditure  of  £G00  per  annum,  and  he  estimated  that  the  increase  in 
the  cost  of  the  road  to  the  County  Council,  owing  to  the  motor  omnibuses, 
would  Ix!  3d.  per  car-mile.  His  opinion  was  that  Jd.  was  quite  insuth- 
cient  to  provi<lc  for  that.  Apart  from  the  nature  of  the  surface,  the 
road  was  not  suitable  for  motor 'bus  traffic. 

On  Thursday  the  Committee  decided  to  reject  the  Corporation's  scheme 
for  nmning  motor  omnibu.ses  lx>tween  Boldon  Colliery  village  and  the 
Imrough,  but  the  tramway  extensions,  improvements  and  other  j)ro- 
])OHals  were  aiiiiroved. 

THE  ISSUE  OF  WAR  BADGES  TO  ENGINEERS  AND 
ELECTRICIANS., 

In  the  House  of  Comml'Il^  •m  Tin  >il.iy,  Mr.  (!.  A.  Touchc  asked  the 
Under  Secretary  for  War  whether  he  «  ul.  aware  that  many  men  formerly 
employed  in  the  electrical  services  in  the  metropolis  had  joined  the 
forces,  that  others  were  desiring  to  join,  and.  owing  to  the  tc  i  linii  id  and 
expert  training  required,  their  places  could  not  readily  be  lillcd,  and 
there  was  some  risk  of  the  power  stations,  the  output  of  which  «  as  largely 
used  for  Government  ])urposcs,  becoming  insuthcicntly  manneil :  that 
re|jresentations  had  been  made,  at  the  instance  of  the  general  ollicer 
commanding  tho  London  district,  of  the  importance  of  preserving  the 
efficiency  of  electric  and  power  services  of  the  metropolis,  but  in  the 
absence  of  some  pubhc  service  or  other  badge  authorised  by  the  (lovem- 
ment,  which  could  not  be  forged,  to  protect  the  men  from  re])roacli  for 
not  enlisting,  it  was  difficult  to  persuade  them  to  remain  :  was  he  aware 
that  proposals  submitted  by  the  Association  of  .Municipal  and  ICIectrical 
Engineers  of  Greater  London  had  not  resulted  in  any  satisfactory  solu- 
tion of  the  difficulty  ;  and  would  he  consider  the  rjuestion  of  either 
authorising  the  issue  of  an  officially  recognised  public  works  badge  or 
of  enlisting  the  men  emploj-ed  in  approved  |)ublio  utility  services  in  a 
special  volunteer  body  authorised  to  wear  uniform,  as  in  the  case  of  the 
Civil  Service  Corps  ? 

In  reply,  Mr.  Te.n.sant  said  recruiting  officers  had  instructions  not  to 
enlist  skilled  employes  of  electrical  services  without  the  sanction  of  their 
employers.     He  was  informed  that  several  electrical  .  i,iii|.iiiim^,   who 


had  appUed  for  War  Office  badges,  had  been  offered  such  badges  for 
issue  to  men  of  recruitable  age  who  would  be  willing  to  enlist  if  called 
upon  in  the  event  of  emergency,  or  of  their  ceasing  to  be  urgently  required 
in  their  present  employment.  .  These  official  badges  were  War  Office 
badges.  i  . 

Sir.  Terrell  asked  liow  the  badges  would  differ  from  those  given  to 
jjcrsons  engaged  upon  munitions  of  war. 

Mr.  Tesxaxt  pointed  out  that  the  badges  for  makers  of  munitions  of 
war  exempted  the  wearer  from  all  war  service,  inasmuch  as  he  was 
helping  to  produce  the  munitions  of  war.  '  The  other  badges  would  not 
in  all  cases  exempt  a  man  from  military  service,  and  in  the  case  of  emer- 
gency arising  he  wolrld  be  called  upon  to  serve,  unless  he  were  urgently 
required  inhis  present  employment. 

Mr.  Terrell  further  asked  if  there  were  two  classes  of  badges  issueil, 
and  to  whom  was  a|iplication  to  be  made  for  those  badges  t 

Mr.  Ten  n  \  n  i-  ir]ili<-d  that  there  were  not  two  classes  of  badges.  They 
were  pri|Mrc-.l  to  i^^uc  the  badges,  and  application  should  be  made  to  the 
Secretary  tn  tlii-  War  Office.  It  was  a  condition  of  the  issue  of  the  badge 
that  the  man  who  received  it  should  give  an  undertaking  to  join  tho 
Colours  if  called  upon  to  do  so. 

Bristol  Tramways  Bill. — The  Corporation  have  withdrawn  their 
]vjl  it  I.  Ill  anaiiist  t  \iv  Hrist  ( .1  'I'ramways  and  Carriage  Co.'s  Bill  which  extends 
the  tiTur  fi>r  ciinsUucting  six  lengths  of  tramway  authorised  by  the  com- 
pany's Act  of  l'J04.  The  option  of  the  Corporation  to  purchase  the  local 
tramways  must  be  exercised  within  six  months  from  May  1,  and  tho 
Corporation  contended  that  the  company  ought  hot  to  enter  into  any 
agreement  for  laying  down  new  tramways  before  the  expiry  of  the  option. 
An  arrangement  has  now  been  made  by  which  the  company  will  not, 
during  the  present  year,  construct  or  take  any  steps  such  as  the  letting 
of  contracts  preparatory  to  the  construction  of  the  tramways  referred  to, 
and  therefore  instructioiLs  have  been  given  for  tho  withdrawal  of  the 
petition. 

Private  Bill  Legislation.— Application  is  nitcnded  to  be  made  to 
Parliament  this  session  for  leave  to  bring  in  a  bill  giving  power  for  various 
agreements  (as  to  interchange  of  traffic.  &c.)  to  be  entered  into  between 
the  City  &  South  London,  the  Central  London,  London  Electric  and 
Metropolitan  District  Railway  Co.s  and  the  London  General  Omnibus  Co. 

Ormskirfc  Gas  &  Electricity  Bill— This  bill  is  now  proceeding 

as  an  unopposed  measure  in  the  House  of  Lords. 
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SPECIFICATIONS  PUBLISHED. 

The  follouiing  abstract  from  some  ol  the  specifications  recently  published  have  oeen 
specially  compiled  by  Messrs.  IvIewburn,  Ellis  &  Pryor,  Chartered  Patent  Agents, 
70  and  72,  Chancery-lane.  London,  W.C. 

Whenever  the  date  applied  for  differs  from  the  date  on  which  the  application  was  lodged 
at  the  Patent  Office  the  former  is  given  in  brackets  after  the  litle. 
1913  Specifications. 
28  183  Blondel.    Method  of  determining  the  location  of  radiotelegraphic  liehthouscs  or 
the  like.     17/1212.) 
Method  of  signalling  from  radio  stations  on  lighthouses.  &c..  which  renders  it 
possible  for  an  ordinary  receiving  station  to  determine  the  bearings  of  the  station, 
wherein  the  emission  of  directed  fiertzian  waves,  a  certain  number  of  which  tivc  tho 
geographical  direction  of  the  plane  in  which  they  are  emitted,  is  caused  to  take  place 
in  a  continual  manner  in  a  certain,  number  of  azimuths  located  as  close  together  as 
desired  and  distributed  over  the  whole  of  the  horizon,  the  transmitter  remainini: 
stationary  during  the  actual  transmission  in  any  azimuth  in  order  to  facilitate  tho 
determination  by  a  receiving  apparatus  on  a  ship  of  the  direction  of  the  signals  re- 
ceived. 
29,751  Terry  &  Terry.    Electric  incandescent  lamps. 

1914   SPECiriCATIONS. 

624  Ellison  &  Mueller.    Pro'.ective  devices  for  dynamo-electric  motors. 
2  100  Marks.    (International  Quadruplex  Co.)    Diplex  and  quadruplex  telegraphy. 

Method  of  diplex  telegraphy  employini;  a  line  relay  which,  when  no  signal  is  being 
transmitted,  is  caused  to  vibrate  in  quick  sequence  by  means  of  pulses  of  alternating 
opposite  polarity  impressed  on  the  line,  and  which  rests  in  zero  position  when  no 
pulses  are  impressed  on  the  line,  wherein,  when  a  signal  is  being  transmitted,  the  lino 
relay  is  caused  to  deflect  in  one  direction  by  means  of  current  of  a  certain  polarity 
remaining  on  the  line,  or  in  the  opposite  direction  by  means  of  current  of  tho  opposite 
■  polarity  remaining  on  tho  line,  tho  pulses  of  one  polarity  bcinc  depressed  or  supprcsieJ 
whilst  the  sii'nals  arc  transmitted  by  means  of  the  current  olopposilc  polarity. 
2,550  Moore&'Berrv.  '  RailwayEisnaUinBandstoppingtraiiisindopenduiitlyoldriveri. 
4.941  Oi'AiN.     Electric  heaters.  .    ,        ,         ,  j. 

6.339  Belin.    Arrangements  for  sending  time  ofother  signals  by  telegraphy  or  radio-  ■\ 
telegraphy.  ,,.,.£ 

6.430  MiDC.i.EY  &  VANnERVELL.    Dynamo-elcctric  machines  for  starting  and  lighting  5 

motor  cars  and  the  like. 
8.173  B.T.-H.  Co.,  Clouoh  &  Whitcher.     Protection  of  alternating  current  electric 

generators.  .  

Method  ol  protecting  an  altcrnatm.:  curri-nl  generator  havini;  parallel  wlndm.;.;  in 
the  armature  which  consists  in  comparing  the  inductive  effects  of  the  currents  in  tho 
parallel  windings  or  the  current  in  one  winding  with  tho  sum  of  tho  currents  in  the 
parallel  windings  and  utilising  the  resultant  effect  on  the  occurrence  of  a  fault  for  the 
purpose  of  disconnecting  said  generator  from  the  system. 
P717  B.T.-H.Co.  &  JEWITT.     Electric  regulating  devices. 

An  automatic  electric  regulator  comprising  a  mechanical  contact  breaker  with  a 
■sha-ed  contact  for  .varying  the  "  make  "  relative  to  "  break  "  in  which  the  rclalivo- 
position  of  the  contacts  is  controlled  by  a  pair  of  electromagnets,  one  or  other  of  which 
is  excited  in  accordance  with  changes  from  normal  condition  in  the  controlled  appa- 

9,134  Savers.  Acfield,  Salt  &  Cooke.    Electrically  controlled  block  systems  for 

10  823  Wells.     E'ectromagnetic  apparatus  for  controlling  electric  circuits.    (9/7/13.) 

12.721  Heyes&Hryes.-   Electrical  signalling  appar.itus. 

13,524  Western  Electric  Co.    Automatic  switching  mechanisms,  more  particultrl/ 

for  use  in  connection  with  telephone  systems.  , 

17,326  Lakgmuir.    -Electric  incandescent  lamps.     (4/9/13.) 
17,945  Weaving,  Smith  St  Ferranti  Ltd.     Electric  heaters. 
18.106  Sumner.     Electric  current  graduiiting  devices  or  resistances. 
22,261  Kohert.    Apparatus  for  electric  riveting  and  heading. 
I  24,780  MiLLEP.     Electrically-operated  alarm  apparatus. 
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SPECIAL  INDUSTRIAL  HEATING. 

Tlie  economic  aspect  of  electric  lieating,  botli  of  rooiiw  and 
Wiiter,  is  in  great  measure  bound  up  with  factors  winch  are 
1 1  oduced   by   commercial  expediency.     The   essence   of 
■  nomic  production  under  present-day  conditions  is  made 
11  ]i  from  the  elements  of  uniformity  in  design  and  quantity 
in    production.     Both  Anterica  and  Germany  have  set  a 
i  i-liion  in  this  regard.     The  motto  of  the  factory  might  well 
li '.  '■  Decide  upon  one  product,  speciali.se  in  it,  and  turn  it 
It   in  gross  lots."     Such  a  pohcy  is  only  possible  where 
iiplicity   enters   into    the   design   of   the    product.     Gas 
iting  apparatus,  which  is  at  present  hired  and  sold  by  the 
- 1-  interests,  owes  its  conmiercial success  to  this  simple  fact. 
We  anticipate  that  it  will  be  many  years  before  manufac- 
turers of  electric  heating  appliances  can  undertake  produc- 
tion upon  a  quantity  basis,  although  they  are  making  every 
fffort  to  do  so  at  the  present  time.     The.se  effoi-ts  are  in 
■  .vry  way  commendabli,  aiul  ultimately  will  bring  about 
rcess.     It  is  not  surprising  that,  in  view  of  these  attenijjts 
uniformity,  present-day  manufacturers  of  electric  heating 
I'paratus  are  disinclined  to  devote  any  att<Mition  to  siiecMa' 
a|i])lications  of  electricity  for  heating  purposes.     There  is, 
linwever,  abundant  evidence  of  the  existence  in  a  great  nurii- 
I  of  industries  of  a  crying  need  for  a  simple  method  of 
iiting  which  does  not  depend  upon  any  process  of  com- 
Ntiou.     The  fact  that  the  work  is  specialised  haa  checked 
iMv  tendency  of  electrical  men  to  investigate  this  important 
field.    The  few  installations  of  special  industrial  electric 
lieating  whiiii  arc  to  lie  iiict  with  have  been  |>ut  down  mor'- 


1)V  chance  than  as  the  result  of  any  special  campaign  by  the 
manufacturers  themselves.  Almost  in  despair  at  the  high 
factor  of  illness  amongst  his  employes,  the  factory  o\«ier 
who  uses  gas  for  subsidiary  heating  purposes  has  come  to 
hear  that  there  is  such  a  thing  as  electric  heating,  and  upon 
making  inquiries  has  adopted  it  with  profit  to  himself  and 
advantage  to  the  health  of  his  workers. 

In  the  Supplement  pages  of  The  Electrician  this  we(>k 
we  give  particulars  of  an  interesting  installation  for  which 
Mr.  H.  ToMLiNsoN  Lee,  the  electrical  engineer  of  the  borough 
of  Wimbledon,  has  been  responsible.  He  has  imdertaken  the 
conversion  of  a  number  of  presses  in  a  bo.x  factory  in  his 
district  from  gas  to  electric  heating,  and  has  succeeded  iu 
doing  this  in  an  extremely  simple  manner.     In  addition,  he 
has  conclusively  proved  to  the  proprietors  that  the  results 
have  fully  justified  the  change  from  the  points  of  view  of 
greater  uniformity  of  production,  economy  of  operation  and 
improved  health  of  the  workers.     It  is  surprising  to  find 
that  factory  rules  and  regulations,  which  reqitire  the  fencing 
in  of  moving  machinery  and  the  protection  of  employes  in 
certain  works,  in  which  chemical  fumes  or  metalhc  dust  may 
be  deleterious  to  the  health  of  the  workers,  suggest  little  or 
no  precaution  against  the  effects  of  fumes  from  open  gas 
burnei's.     As  a  rule,  the  heating  of  die  blocks  oi'  other  pieces 
of  metal  which  are  employed  at  fairly  low  temperature  in 
certain    gas-operated   machine    tools,  is   carried   out  with 
open  bunsen  flames,  which  play  directly  on  to  the  mass  of 
metal.     The  fact  that  the  die  occupies  a  position  in  the 
machine  immediately  in  front  of  the  operator  makes  the 
introduction  of  a  hood  to  carry  awav  the  fumes  a  matter  of 
extreme  difficulty  or  impossibility.   There  is  nothing  for  it, 
in  these  unpleasant  circumstances,  but  to  encourage  the 
workers  to  carry  on  ;  also  to  allow  a  certain  amount  of  leave 
in  case  of  temiwrarv  sickness.     Mr.  Tomlinson  Lee  has 
shown  that  the  introduction  of  an  extremely  simple  form  of 
low  tem])eraturc  heating  element  into  the  dies  is  a  simple 
proposition.     The  maintenance  of  the  heater  is  extremely 
low;  its  re])lacement  can  be  undertaken  at  nominal  cx)st, 
and  the  energy  consumption   at  current   rates  is  a  niere 
bagatelle.  The  ase  of  electricity  in  thismanneris  immediately 
reflected  in  the  improved  product,  in  consistent  work  ou  the 
jiart  of  the  operators,  and  a   clean   and   healthy  atmos- 
])here  in  the  factory  rooms.    In  view  of  the  fact  that  makers 
of  electric  fires  and  other  heating  and  cooking  a])paratus  are 
cither  too  biLsy  oi'  too  disinclined  to  take  up  the  work  of 
their  solution,  it  may  with  advantage  be  left  in  the  hands  of 
the  manufact\irersof  the  iiiachin,"  tools  in  which  it  is  desirable 
to  introduce  siinic  iiictliod  iif  I'lw  (ciiipciMturc  healing. 
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IMPORTS  AND  EXPORTS  OF  ELECTRICAL 
MANUFACTURES. 

For  the  week  April  lii,  1915,  to  April  21,  191o 

In  view  ot  the  increased  interest  which  ia  being  taken  in  the  subject  of 
the  importation  into  and  the  exportation  of  Electrical  Manufactures 
from  the  United  Kingdom,  we  resume  our  weekly  lists.  (See  aUo  note 
at  foot  of  Exports.) 

IMPORTS. 

Criksbw.— France :  Unenumerated.  85  pkgs. 

LoKDon.— Switzerland :  Elec.  machinery.  £1,529:  carbon  cmdles.  £359  :  telenh'-re 
material.  £48;  unenumerated.  £77.  U.S.A.:  Carbon  candies,  £377 :  else,  maciiinerv. 
£5.62!;  elec.  lamps,  £294  ;  telephone  materia!.  £44  ;  wire  and  cable.  £519  :  lamp  parts. 
£170:  unenumerated.  £1,068.  Denmark:  Unenumerated.  £129.  Holland:  Elec.  lamps. 
£4.190— 47  pkgs. :  elec.  machinery.  £186.  S'veden :  Telephone  apparatus,  £80—33 
pkgi. :  elec.  lamps.  £25:  lamp  parts,  £33 :  elec.  machinery.  £481.  France:  Carbon 
candles.  £264;  unenumerated.  £297.  Italy:  Carbon  candles.  £20 ;  elec.  insulators. 
32  pkgs.  Kobe:  Electro-copper  ingots,  3,786.  Sydney:  Elec.  meters,  81  pkgs.  N. 
Atlantic:  Quantity  submarine  tele^aph  cable. 

Manchester.— Ca«a.-ya.-  Elec.  motors.  22  pkgs.     Italy:  Elec.  motors,  6  pkgs. 

Sduthamftos.— Francs  .■  Unenumerated,  159  pkgs. 

EXPORTS. 

To  Australasia.— /I acWa«rf.-  Elec.  machinery.  £14-1 ;  unenumerated.  £335.  Mel- 
bourne: Elec.  machinery,  £2.973  ;  wire  and  cable.  £1.912  :  unenumerated,  £2,621.  Sydney: 
Elec.  machinery.  £173:  wire  and  cable,  £4,179  ;  unenumerated,  £3.231.  Wellington: 
Wire  and  cable.  £2,010  :  elec.  machinery.  £98 ;  unenumerated.  £239.  Adelaide:  un- 
enumerated. £758.  Brisbane:  Elec. machinery, £61  :  unenumerated, £230.  Freemantle: 
W;re  and  cable.  £23:  unenumerated.  £36.  Dunedin:  Unenumerated.  £100.  C>!rist- 
church:  Elec.  machinery,  £215:  unenumerated.  £34.  Perth:  Wire  and  cable.  £11 
Lyttleton:  Unenumerated.  £71.     Hobart:  Telephone  material.  £476. 

SPAii:.—Hueha :  Unenumerated.  £17.    Bilbao:  Unenumerated,  £61. 

Portugal.— Lision  .■  Wire  and  cable,  £174;  unenumerated,  £57t. 

CHWA.~Hone  Kong :  Unenumerated.  £99.    Shanghai:  Unenumerated.  £205. 

India.  Ceylon  and  Inho-China.— Sowiay.-  Elec.  machinery.  £75;  unenumerated. 
£540.  Calcutta:  Elec.  machinery,  £1,349  :  wire  and  cable,  £592  :  unenumerated,  £1.63!. 
jWarfrai  .■  Wire  and  cable,  £285  :  elec.  machinery.  £88  :  unenumerated.  £147.  Colombo: 
Elec.  machinery.  £130;  wire  and  cable,  £463  ;  unenumerated.  £182.  Karachi:  Unenu- 
merated.£11.  Port Sweltenham  :  Elec.  machinery.  £52  :  unenumerated.  £469.  Kiiindini : 
Telegraph  material.  £108 ;  telephone  apparatus,  £49.  Singapore :  Elec.  machinery.  £98 : 
v/ire  and  cable,  £1,224 ;  unenumerated,  £104.  Penang  :  Wire  and  cable,  £124  :  elec 
machinery, £299;  unenumerated,  £108. 

Canada.— 5/.  yo*n'i.-  Unenumerated.  £32.     Montreal:  Unenumerated,  £40. 

Norway. — Christiaia:  Wire  and  cable,  £170. 

Sweden. — Stockholm:  Wire  and  cable.  £150. 

France.— 0/>ppc .•  Unenumerated.  £210.  Treport :  Unenumerated.  £29.  Havre: 
Unenumerated.  £2.324.  Bordeaux:  Wire  and  cable.  £260 ;  unenumerated,  £80.  Bou- 
logne: Elec.  machinery.  £75 :  wire  and  cable,  £3.382  :  unenumerated.  £400. 

South  America. —Bttfnos  Ayre; :  Wire  and  cable.  £551;  unenumerated.  £5,692. 
Rosario:  Elec.  machinery.  £76.  kio  de  Janeiro :  Unenumerated,  £53.  .Monte  i'ideo : 
Unenumerated. £89.  Santos:  Unenumerated, £30.  /"aOTO  ylffwo.- Unenumerated,  £13. 
Demerara:  Unenumerated.  £25. 

Africa.— Z5«riaK  .•  Elec.  wire  and  cable.  £26 ;  machinery,  £286 ;  elec.  glow  lamp-. 
£275;  elec.  watertight  bells,  £333 ;  telegraph  ma,terial.  £26 :  unenumerated,  £502.  Port 
Elizabeth:  Wire  and  cable.  £377  ;  unenumerated,  £149.  Cape  Town  :  Telegraph  ma- 
terial, £68:  unenumerated,  £648.  Fast  London  :  Elec.  machinery.  £1.083  ;  elec.  glow 
lamps,  £116;  unenumerated,  £12.  Alexandria:  Wire  and  cable.  £23  ;  elec.  machinery. 
£630;  unenumerated.  £55.  Mauritius:  Unenumerated.  £44.  Beira :  Wire  and  cable. 
£207.    Mombasa:  Elec.  machinery.  £1,819. 

PortSaid.— Wire  and  cable,  £175;  unenumerated.  £29. 

iTkLY.— Leghorn :  Unenumerated,  £38.  Naples:  Unenumerated.  £80.  Genoa: 
Telegraph  material,  £47;  telephone  cable,  £12,100;  telephone  parts,  £174;  unenu- 
merated. £38. 

Malta:  Unenumerated.  £96. 

Holland.— /lmsto(/om.-  Wire  and  cable,  £1,117. 

V.S.A.~Neu>  York :  Elec.  machinery.  £452 ;  unenumerated,  £69.  Boston:  Wire  and 
cable,  £250. 

Japan.— .Toil,-. •  Wire  and  cable.  £113  ;  unenumerated,  £162.  Darien :  Elec.  ma- 
chinery. £46.  Fiji:  V/irel-'j  telega;  h  materi.-)!.  £169  ;  Wire  and  cable,  £10  :  unenu- 
merated, £34. 

FOREIGN  GOODS  DUTY  (paid  and  free). 

Brisbane:  Unenumerated,  £82.  New  Vork :  Unenumerated,  £400.  Hang  For,':: 
Telephone  material.  £132;  unenumerated.  £45.  AmsterJam:  Unenumerated.  £50 
Bankok:  Unenumerated.  £88.  iuenos  A-:re^:  Unenumerated,  £50.  Cakidii:  Unenu- 
merated. £103.  Colombo:  Unenumerated.  £30.  Sn-ap^ie:  Unenumerated,  £.36 
r/--;;-:.-    Un!n,:meratsi,£21. 

Note. — The  large  number  of  items  in  these  olEcial  returns  under  the 
misleading  heading  "  unenumerated  "  relate  to  what  is  described  as 
•'  electrical  goods  "  and  "  electrical  materials." 


BUSINESS  NOTICES. 

The  Kinj^olilc  Co..  of  ]tl.  21  and  2:!.  Oxford-.strcnt,  and  .Soho- 
OqiKirc.  \V.  (of  which  .Mr.  Williiiin  J.  Owen  is  managing  director), 
have  (li.sposcd  of  their  bu.sincss  in  electrical  aceessbrios  .and  .silk 
shade.s  to  tlie  Kdisoii  &  ,Swan  United  Kloctric  Liijht  Co.  The 
Kingolite  Co.'.s  work.s,  together  with  iiraetically  the  whole  .staff,  have 
been  traiiHferred  to  Ponders  Kiul,  while  Mr.  Owen,  having  accepted  j 
prj.sition  with  the  Kdi.son  &  Swan  Co.,  continup.s  lo  superintend  (he 
business  he  has  been  instrumental  in  establishing. 

The  Armorduct  Mfg.  Co.  .ask  us  to  announce,  that  owing  to 
certain  rearrange ment,s  which  arc  being  made  at  their  \\'itton 
Works,  they  have  decidod  to  relinquish  the  manufacture  of  Mr. 
Xapicr  Prentice's  "Lightning"  cooker,  for  which  they  held  the  .lole 
liccnse.  Mr.  Prentice  will  make  arrangements  for  the  manufacture 
of  the  cooker  with  some  other  responsible  firm. 

The  Briti.nh  Electric  Tran.sformor  Co.  have  closed  their  olTicos  and 
showrooms  at  Charing  f  Voss  House,  2!M.  Charing  Crossroad.  London, 
W.C.and  communications  should  be  sent  (o  Hayes,  .Middlesex. 


The  title  of  Slaughter  &  Co.  (Ltd.),  electro-metallurgists.  &e.,  lia< 
been  altered  to  the  Quasi-Arc  Co.  (Ltd.).  The  constitution  and 
management  of  the  company  is  unaltered  and  remains  entirely 
British  as  heretofore. 

Messr.?.  Wm.  McLean  &  Co.,  electrical  and  mechanical  engineer.^ 
and  machinery  merchants  and  importers,  of  Elizabeth-street,  Mel- 
bourne, notify  that  their  general  manager  (Mr.  O.  L.  Remington)  and 
one  of  their  engineers  (Mr.  H.  P.  McC'jlI)  have  started  on  a  visit  to  the 
Cnitcd  States  and  to  Great  Britain. 

.Messrs.  Remington  &  McCoU  propc«c  to  make  an  extended  trip  throtigh 
tlie  principal  industrial  citie.-f  and  districts  of  th^i  Central  and  East 
American  States,  and  provided  war  conditions  p3rmit  th?y  then  proposs 
to  pay  a  visit  of  a  few  weeks"  duration  to  this  country  in  ord:!r  to  g3t  into 
touch  with  electrical  manufacturers,  &c. 

Patent  Development.— The  proprietor  of  BritLsh  patent  Xo. 
15,559  1911,  relating  to  ■'Printing  telegraphy,"  desires  to  make 
arrangements  for  working  the  invention  in  Great  Britain.  Parti- 
culars from  Messrs.  Dicker,  PoUak  &  Derriman,  Patent  Agents,  20-2:!. 
llolborn,  London,  E.C. 

The  proprietor  of  patent  Xo.  1().500'1907,  for  "  IraprovemeiUs 
relating  to  electric  self-winding  clocks,"  desires  to  make  arrange- 
ments for  the  practical  working  of  the  invention  in  this  country. 

The  proprietor  of  patent  Xo.  16,038  1909,  for  "  Improvements  in 
clocks,"  also  desires  to  make  arrangements  for  c.\ploiting  the  same  in 
this  country. 

j\pplications  in  the  two  latter  eases  to  Messrs.  Haseltine.  Lake  & 
Co.,  Patent  Agents,  28,  .Southampton-build-ngs,  Chancery-lane. 
London,  W.C. 

Plant  for  Sale. — Owing  to  the  abandonment  of  an  electric  power 
seheme.  an  ailvertiser  has  .some  new  plant  for  sale,  including  two 
2,')(:i-kw.  three-phase  600- volt  geiierator.s.  two  40(1  H.P.  Pelton 
wheels,  two  shmit- wound  exciters,  650  galvanised  steel  transmission 
towers,  and  3,600  h.v.  insulators. 

BANKRUPTCIES,  LIQUIDATIONS,  &c. 

The  liquidator  of  the  Coiwolidat<'d  Diesel  Engine  Manufacturer.'*, 
Ltd.  (Sir  W.  B.  Peat)  announces  that  the  company's  works  at  Ipswich 
have  been  sold  to  Messrs.  Vickers  Ltd.,  at  a  price  which  will  probably    ^ 
be  sufficient  to  discharge  the  mortgage  and  pay  the  creditors  and  leave    m 
a  small  balance  in  hand. 

A  meeting  to  receive  an  account  of  (he  winding  up  of  the  Electro- 
mobile  Co.  (Ltd.),  Avill  take  pla-'c  at  Sardinia  House,  Kingsway. 
London,  W.C,  on  May  31. 

A  meeting  to  receive  an  account  of  (lie  winding  up  of  Molybdemun 
&  Tungsten  Traders  (Ltd.)  (in  liq.),  will  btr  held  at  638.  .Salisbury 
Hou.se,  London  WaU,  London,  E.C,  on  .lune  2. 

A  meeting  to  receive  an  account  of  the  windint;  up  of  (lie  Hove 
Electric  Lighting  Co.  (Ltd.)  will  be  held  at  Salisl)ur\  House.  I.o:id<.n 
Wall,  London,  E.C,  on  .June  2. 


ELECTRICITY  SUPPLY. 


EXTENSIONS. 

AldershOt. — The  I'rban  Council  jjropo.^es  to  prcs:;  for  the  loan  of 
CS,."i()(i  for  extensions  of  the  electricity  undertaking. 

Barking. — An  inquiry  will  shortly  be  held  into  the  Councirs  appli- 
e:i(ion  for  sanction  to  borrow  £18,000  for  extensions  o\  the  ele<trieity 
wo.-ks. 

Bolton. — An  unopposed  inquiry  wa-;  held  lait  we;-:;  into  the 
a  iplication  of  the  Cor|xiration  for  s:ne',  i  )n  to  borrow  1145.0.32  for 
th(^  electricity  undertaking. 

The  first  part  of  the  iiuiuiiy  related  to  £23.032  for  converter  and  other 
plant,  and  (he  electrical  engineer  (Mr.  W.  .1.  Wood)  explained  the  plant 
v/as  necessary  so  tliat  full  benelit  might  be  obtained  from  tlw  new  works 
at  Back-o'-th'-Bank.  Jl  Avas  neces.sary  to  make  alterations  in  the 
system  of  distribution:  at  present  they  had  four  systems  of  su|)ply  at 
the  S|)a-road  works,  requiring  different  plant  for  each,  and  the  cost  of 
generating  v/ould  be  substandally  ii'duee<l  if  the  whole  supply  could 
be  generated  by  one  ])lant,  which  the  Cominitlee  jmiposed  to  do  ot 
Baek-o'-th'Bank.  By  altering  the  system  of  distribution  and  Irons- 
fcrring  the  whole  supply  to  Back-o'-th'-Bank  the  department  would 
.save  £8,714  jier  annum. 

The  insiiector  (Mr.  H.  Shelford  Bidwel!)  impiired  as  to  the  obsohUc 
ni'CCHsity  of  the  works  an  distinct  from  their  desiralnlity,  and  Mr.  Wood 
said  they  were  absolutely  necessory  for  (he  liiiaiuial  success  ot  the  seheme. 
'I'lic-  Town  Cl.rk  also  jiointed  on"t   that   (lie  Cca  |Kini(ion  had  siispeinlecl 


THE  ELECTRICIAN,  APRIL  30,  1915. 


141 


other  works  on  capital  and  revenue  account  to  the  extent  of  something 
like  £275,000,  showing  they  desired  to  comply  with  the  requirements 
of  the  Board  and  the  Treasury. 

The  other  part  of  the  enquii-y  related  to  £,0,000  for  the  equipment  of 
sub-stations  on  consumers'  premises,  and  £17,000  for  mains.  The  Town 
Clerk  said  they  were  quite  prepared  to  place  themselves  in  the  hands  of 
the  Board,  and  accept  sanctions  as  and  when  required. 

Dover. — The  L.G.  Board  propose  to  sanclion  a  loan  of  £fi,000  for 
additional  generating  plant,  but  the  estinialod  value  of  the  sets  to  be 
super.^eded  (£1,000)  must  come  out  of  roveniii',  the  cliargo  to  bi' 
spread  over  three  years. 

It  is  proposed  to  give  a  supply  of  current  to  thi'  Admiralty  shed>  in 
Guston-road. 

Public  service  badges  are  to  be  given  out  to  the  nieiiibers  of  the  staff  of 
the  electricity  works. 

Hackney  (London). — Mains  are  to  be  extended  in  order  to  .-.upply 
.se'.cral  busiues.s  jircmises  in  various  pr.rts  of  the  borough. 

Hawarden. — An  inquiry  will  shortly  be  held  by  tlic  L.  0.  Board 
into  the  Rural  Council's  application  for  sanction  to  a  loan  for  the 
errrtion  oi  electricity  works  to  supply  current  in  West  Saltney,  &c. 

Mansfleld. — In  order  to  give  a  supply  of  electric  cun-ent  to  Clipstone 
(';;iiip.  the  L.  G.  Board  have  sanctioned  the  application  of  tl:e 
Cuiineil  for  a  loan  of  £2,000  for  trarLsforming  and  converting  plant, 
and  orders  for  I  be  plant  and  cables  can  be  placed  at  once. 

Stepney  (London). — The  Electric  Supply  t'omniittee  h:is  deeid.-d 
to  extend  the  su])ply  ra.iins  in  five  streets. 

Walthamstow. — The  Council  has  received  .s;yu'tion  1o  borrow 
£(i.OS(i  for  new  jih'.nt  at  the  electricity  W'orks. 

GENERAL. 

Boston.  •  The  Roan!  of  Trade  hi.ve  grr.nted  a  ])rovision.".l  order 
for  this  district,  but  it  will  not  eonie  into  operation  until  iiUi-r  the 
wai', 

Cahirciveen  (CO.  Kerry). — At  a  recent  meeting  of  the  leadin;.; 
ra'.payor.s,  it  was  reported  that  ten  applications  had  been  received 
for  the  position  of  constdting  engineer,  to  prepare  a  report  and 
advi.-e  upon  the  plans  and  specification  submitted  by  the  Ampere 
Electrical  Co.  for  the  electric  lighting  of  the  town. 

Mr.  W.  J.  U.  Sowter,  of  Bray,  was  unanimously  ap]jointed.  An 
a)iplication  has  been  made  to  the  Congested  Districts  Board  for  permission 
to  build  on  the  proposed  site,  and  as  soon  as  the  required  jiennission  is 
granted,  the  Ampere  Company  can  proceed  witli  the  work.  i)rovi(lc'd 
til.   plans  and  specification  are  approved  by  Mr.  Sowter. 

Coventry. — Last  week  the  Corporation  decided  to  obtain  a  sprve 
St  : :  or  and  a  spare  rotor  at  a  cost  of  £1,6.58,  to  be  paid  out  of  revenue. 

A  fourth  turbo-alternator  hs.s  bsen  ordered  from  th  •  Biitish 
TliMuison-Hou.sto.i  Co.  as  the  L.  G.  Board  have  authorised  th;  ex- 

IJi'lrliturO. 

A  site  for  a  sub-station  in  Sloneleigh-terrace  haj  been  purchr.fcd. 

Dalkey. — The  Council  h,-.ve  instrucled  a  committee  to  report  upon 
llii-  iniestion  of  taking  :■.  supply  of  etu'rcnt  in  bulk,  from  the  Kings- 
t(j\^  ij  Couneil. 

Hull. — At  la;-.t  week's  ineeling  of  ihc  Electricity  Committee  the 

, my  electrical  engineer  (Mr.  .].  E.  Magori.s)  stated  that  in  aceord- 
11'  '■  uith  the  in.struetions  of  the  L.Ci.  Board  all  capital  exjcnditure 
on  niaias,  services  and  the  hin;  of  motors  ceased  on  March  ."51. 

Jlr.  Magoris  suggested  that  the  hiring  out  of  motors  might  now  be 
ttmjjorarily  stop])ed.  but.  for  various  reasons,  he  said  it  woukl  he  unde- 
sirahlc  to  cease  connecting  up  all  new  services.  He  recommende<I  that 
Mrvices  be  connected  u))  and  the  cost  of  the  service  met  out  of  revenue, 
the  expenditure  to  be  reported  monthly  for  the  Conmiittee's  ap|)roval. 
The  .services  connected  since  April  were  estimated  to  return  in  revenue 
the  cost  of  the  service  by  the  end  of  the  year,  so  that  the  account  would 
he  balanced. 

The  Town  Clerk  submitted  the  sanction  of  the  L.G.  Board  to  the 
•lorrowing  of  £27,.'J0O  for  new  generating  plant  already  installed  at  the 
'Icctricity  works. 

Irlam. — ThcCouncirfj  application  for  a  provi-sional  (•le;;tri(^ lighting 
'  mler  has  hfo.n  granted  by  the  Board  of  Trade. 

Kingstown.-- The  Dublin  &  Southern  District  Electric  Supply  Co. 
iiMu   ir.in.sferred  the  Kingstown  Electric  Lighting  Order  to  th( 

'4111.  il  .Mid  the  only  outstanding  question  between  the  parlies  is  the 
osls  of  Ibe  ic.iiii  arbitration  |.roceedings. 

■j  London  County  CounciL--.'\t  Tuesday's  meeting  tho  chairman  of 
inc  KInaiici-  Committee  (Sir  Geo.  Goldle)  submitted  the  estimates  cf 
Home  and  expenditure  for  the  financial  year  1915-  Mi. 
1  He  said  that  the  outstanding  feature  of  the  tramways  estimates  was 
(le  growth  (actual  and  prospective)  of  the  traffic  receipts.     Kor  several 

■ars  they  had  watched  with  misgiving  the  falling  off  in  the  receipts  per 

■r-mile,  which  reached  their  lowest  point  in  1913-14.  There  was  a  very 
'  bfltantifti  recovery  in  the  earnings,  due  in  part  to  the  lessened  comi)e- 

ion  of  motor  'buses,  but  due  also  to  certain  new  travelling  facilities 

ven  by  the  Council.     Jt  was  estimated  that  the  tratlic  receipts  would 

I'aint  to  £2.478,0(K),  against  £2,32.'j,()00  In.st  year,  the  receijits  |«t  car 


mile  being  9-75d.,  against;  9'47d.  The  number  of  car-miles  to  be  run  w-as 
estimated  at  61,000,000,  against  nearly  59,000,000.  The  ordinary 
expenses  of  operation  were  on  the  increase,  due  mainly,  but  not  entirely, 
to  war  conditions.  In  addition  there  were  the  special  war  service  allow- 
ances (£81,000)  and  contingencies  (£50,000),  a  large  part  of  the  latter 
being  already  earmarked  to  meet  the  special  grant  not  exceeding  3s.  per 
week  recently  made  by  the  Council  to  its  lower-paid  employees  to  meet 
increased  cost  of  living  The  net  result  was  a  deficiency  of  £91,(514  (to  be 
iiiit  out  of  reserve),  compared  with  a  deficiency  of  £9,865  for  the  past  3"ear. 

Manchester. — The  Committees  of  the  Coi'poration  he.ve  nov. 
considered  their  estimates  for  the  coming  year. 

The  Electricity  Committee  propose  to  contribute  the  usual  sum  of 
£30.0110  in  the  coming  year  towards  the  reUef  of  the  city  rates.  The 
surplus  for  the  year  ended  JIarcli  31  was  £35,850,  against  an  estimate  of 
£30,500.  Compared  with  1913-4  there  was  an  increased  volume  of  busi- 
ness. Among  the  expenses  of  the  year  .were  £6,015  for  war  allowances  of 
275  employees  at  the  front,  £3,267  for  income  tax  and  £2,964  for  Par- 
liamentary matters.  For  the  coming  year  the  Committee  estimate  that 
the  sales  will  increase  by  about  9,000,000  kelvins.  In  view,  however,  of 
various  causes,  more  particularly  increased  coal  prices,  a  slight  revision 
of  charges  for  electricity  will  have  to  be  considered. 

The  Gas  Committee  state  that  the  gross  profit  for  the  year  was  £90.309, 
compared  with  an  estimate  of  £119,571.  The  gross  profit  (toijit  li;r  witli 
£18,133  transferred  from  the  reserve  fund)  has  b?en  a|i|iio|iriaii'il  a-; 
follows:  For  interest,  £39,767;  statutory  sinking  fund  for  lii|iiiilai  loii 
of  iiiortiiauc  debt,  £67,011  ;  contribution  to  city  fund  in  aid  of  rates, 
£.".11.11110:  ..  iiain  capital  expenditure  not  chargeable  against  borrowing 
|io\\.rs.  llo.ii'.ll.  The  deficit  thus  caused  (£58.367)  has  been  carried  to 
next  year's  account.  The  Committee  adhere  to  their  decision  to  increase 
the  price  of  gas  by  6d.  per  1,000  ft. 

The  Tramwavs  Committee  has  also  decided  to  contribute  £100,000  to 
tile  relief  of  the  city  rates. 

Staffori. — The  Special  Comraittecw'.iich  was  appointed  to  consider 
and  rei:ot  on  the  proposal  to  form  sc^parate  committees  for  the 
management  of  the  gas  and  electricity  undertakings  recently  recom- 
mended the  Council  to  continue  the  control  of  the  two  undertakings 
under  one  committee,  as  now  ;  that  Mr.  W.  H.  Robins  be  appointed 
engineer  and  manager  of  the  electricity  works,  ])re.senting  his  reports 
direot  to  the  Committee  ;  and  that  Mr.  W.  M.  V'aloit  be  appointed 
:;eoro!;ary  for  the  electricity  works  and  c  iinitcrsign  all  orders  ex- 
ceeding £10  in  value. 

In  the  discussion  on  the  report.  Aid.  Swift  moved  an  amendment 
that  the  two  undertakings  be  placetl  imder  the  control  of  separate  com- 
mittees. He  pointed  out  that  there  was  only  one  town  in  the  kingdom 
where  the  dual  control  .system  existed,  and  that  was  at  Alloa,  in  Scotland. 

The  amendment  was  lost  after  considerable  debate,  and  the  recom- 
ni'-ndations  v.'ere  agreed  to. 

Stoke-on-Trent. — It  was  recently  alleged  thr.t  the  Co:;:ora'ion 
electricity  department  had  filled  the  places  of  nur.  who  had  cnliUed 
by  single  men  of  military  age. 

Mr.  C.  H.  Yeaiuaii.  P,..!..iil'Ii  Kk'ctrical  Engineer,  has  reported  fully  cm 
the  matterto  th.-  i;i. .  in.  n\  r,.niniittee.  The  Conunittee  has  instructed 
.Mr.  Yeaman  to  ii|.l\  i..  ih.'  ;illigati;5ii,  and  to  point  out  that  the  electricity 
department  has  sent  a  larger  percentage  of  men  than  any  othertlejiart- 
ment  of  the  Corporation — 30  pvT  cent,  of  its  emiiloyees  having  enlisted, 
and  44  per  cent,  from  the  office  staff.  The  allegation  of  taking  on  single 
men  of  military  age  is  disputed,  but  it  is  stated  that  the  greatest  difficulty 
has  Iwen  found  in  obtaining  suitable  men,  and  that  a  few  more  who 
would  enlist  are  unable  to  do  so  l)ecause  they  cannot  be  spared,  par- 
ticularly as  the  War  Office,  the  L.(i.  Board  and  local  firms  insist  upon 
an  adequate  supply  of  electricity  being  maintained,  especially  by  firms 
engaged  in  the  [iroduetion  of  munitions  of  v/ar,  &c. 

West  Ham.— Th<-  fOlectrie  Lighting  Committee  hv.-,  adopte.l  the 
liroposals  of  tbi;  borouiih  electrical  enginetu-  (Mr.  .1.  W.  Beauchr.;np) 
f»-  incrc:i"ing  the  charges  for  the  .supcly  of  electric  current. 

Mr.  Beaucharap  recommended  the  following  increases  : — 

Lirjhiin;/. — Directly  or  indirectly,  from  3d.  to  3Jd.  per  unit ;  in  fac- 
tories to  extent  of  10  per  cent,  of  consumption  for  power,  from  lii.  to  liil.  ; 
on  maximum  demand  .system,  from  7d.  and  2d.  to  7d.  and  2}d.  jfor 
electrical  showrooms,  from  IJd.  to  2d.  :  on  himschold  tariff,  from  £10 
per  kilowatt  and  id.  per  unit  to  £10  and  Olid. 

I'ljiirr. — Directly  or  indirectly  (including  cell  charging),  from  Id.  to 
1  }d.  :  night  and  day  tariff,  from  Id.  and  }d.  to  1  Jd.  aiul  0-85d.  :  h'-alinq. 
from  Id.  to  I  'd.  :  on  liouseliold  laritt  from  lOs.  to  6s.  8d.  per  kilov.-att  and 
id.  per  unit  to  lOs.  and  (is.  .Sil.  and  Ofid.  for  large  premises  with  high 
divcTsily  factor,  from  }d.  (o  0-8:">d.  Discounts  on  accounts  over  £10  per 
(piarter,  for  payment  within  It  days,  are  to  be  maintained  a-s  at  present 
up  to  7J  per  cent.  A  minimum  of  £1  per  annum  per  service  is  to  be 
charged  for  energy  supplied,  or  such  larger  sum  a.s  may  bi;  neees.sary 
where  special  expenditure  is  incurred. 

It  is  also  recommend.'d  that  an  addition  of  id.  he  made  on  the  existing 
cliurges  for  hire  and  maintenance  of  arc  lam|)M  ;  and  it  is  also  proposed 
to  H'lvanee  the  rate  jierquarter  and  per  hour  for  220  watts  incandescent 
lamps  from   17-.  (Id.  and  Id.  to  22s.  (Id.  and  IJd. 

Woolwich  (London).— The  charge  for  current  for  all  clasfc.i  ov 
lighting  (other  than  for  factory  uic)  hr.i  been  increased  by  \A.  pe.- 
unit,  and  power  consumers  who  have  not  a  coa".  claui;e  in  their  agree- 
ments must  pay  ,jd.  per  unit  extra,  but  they  will  get  r.n  option  to 
:  ecept  a  coal  clause  in  sidiHliliilion  of  tl:e  extra  chi^rgo. 
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LIGHTING,  POWER  &  HEATING  NOTES. 

Electrical  Equipment  of  Collieries.— In  view  of  tlie  increasing  use 
of  electricity  in  collieries,  the  Warwickshire  Education  Committee 
has  instructed  the  mining  lecturer  to  report  as  to  the  probable  cost 
of  suitable  electrical  equipment  for  instruction  at  the  mining  school. 

Electricity  in  Mining. — In  the  directors"  r<^poit  of  the  Rand  Mines 
(Ltd.)  for  1914  it  i.s  stated  that  the  completion  of  further  plant 
eiiabled  the  Rand  ilines  Power  Supply  Co.  to  give  a  fidl  supply  of 
both  electricity  and  air  to  the  mines  of  the  group. 

Lighting  Restrictions.— The  orders  for  lighting  restrictions  in  many 
districts  in  Wesi  York.shire  have  been  lovokcd.  The  districts  in- 
clude tlie  borouLdis  of  Rrighouse.  Batley.  Morley,  Ossett,  Keighlcy. 
Pudsey  and  a  ninnl:cr  of  other  districts. 

TRACTION  NOTES. 

East  Ham.— The  euirineer  and  iiianaucr  of  ilie  Corporation  tram- 
ways (ill-.  W.  C.  Ulhnann)  has  reported  on  the  rolling  stock  at  his 
disposal. 

The  report  draws  attention  to  the  necessity  for  modernising  the  equip- 
ment of  tlie  existing  cars  in  order  to  reduce  the  excessive  annual  expen- 
diture in  maintaining  ecjuipments  which  have  proved  unequal  to  the 
demand  made  under  present  working  eouilitions,  and  also  to  tlie  need  for 
purchasing  additional  cars  to  cope  with  traffic  requirements.  In  sub- 
mitting the  report  to  the  Council  the  Tramways  Committee  recommends 
that,  as  an  experiment,  one  of  the  cars  be  fitted  with  a  new  tyjie  of  equip- 
ment with  40Ti.r.  motors  and  new  controllers  at  a  cost  of  £275.  Tlie 
question  of  the  purcliase  of  additional  cars  has  been  deferred. 

Glasgow. — The  extension  of  the  tramway  from  Catheart  terminus 
to  Netherli'C  has  bi^-n  ojiened  for  traflfie. 

Newcastle-on-Tyne. — The  formal  opening  of  the  Corporation 
tramway  route  to  Xewburu  and  Throckley  took  place  on  the  22nd 
inst. 

A  large  number  of  members  of  the  Council  accepted  the  invitati(m 
of  the  chairman,  vice-chairman  and  members  of  the  Tramways  Com- 
mittee, to  traverse  tlie  new  line  by  car  from  the  Town  Hall  to  the  ter- 
minus.    At  Thrnekley  the  company  wiis  entertained  to  tea. 

Wolverhampton.  -The  Council  have  recently  confirmed  the  re- 
eominenclalion  of  the  Electricity  Committee  to  purchase  for  £031)  an 
elec^tiic  vehicle  to  remove  ashes  from  the  Commercial-road  generating 
station. 

Women  Tramcar  Conductors.— Cardiff  Corporation  has  followed 
the  example  of  (Jlasgow,  and  has  decided  to  engage  women  tramcar 
conductors.  Pour  women  started  work  on  the  22nd  inst.,  and  it  is 
stated  that  the  experiment  has  proved  successful. 

Maidstone  Tramways  t'ommittee  experience  groat  difficulty  in 
securing  suitable  men  for .  conductors,  and  it  has  been  decided  to 
appoint  two  women  conductors  as  an  experiment.  The  wpmen  are 
to  be  paid  at  the  same  rate  as  men. 

Tho  general  manager  of  (Jlasgow  tramwaj-.?  department  (Mi'.  .T. 
Dalrymplo)  has  received  a  large  number  of  applications  for  the 
position  of  conductor. 

Among  the  apjilications  are  a  number  of  married  women,  whose  hus- 
bands are  at  the  front,  and  there  are  also  many  a)i))Iieations  from  young 
women  who.se  fathers  or  brothers  are  with  the  Colours.  Only  applicants 
over  25  years  of  age?  will  lie  cho.sen.  More  applications  have  been  re- 
ceived than  are  necessary  to  fill  ilic  '.i06  or  400  vacancies,  and  it  is  stated 
that  some  of  the  aiiplicants  conic  from  London.  Newcastlo,  Perth,  Derby, 
]{<'rwick-ini-Tweiil,  Manchester,  Diirliiim,  Brechin,  Newhaven  and  Wigan. 

York.  The  Electricity  and  Tramways  Committee  have  decided 
to  appeal  to  the  Trea.surj- to  allow  the  construction  of  the  Mull-road 
tramways  and  the  extension  of  the  electric  supply  mains  to  Stronsall. 
Poppleton  and  Xaburn  to  proceed. 

'I'he  work  of  constructing  the  Hull-road  route  was  about  to  be  com- 
menced when  the  circular  iettei'  was  issued.  I..arge  i|uantities  of  ma- 
t<'rials  had  either  been  delivered  or  ordered,  and  contracts  amounting 
to  between  £15,000  and  £l(i,000,  out  of  a  total  estimated  cost  of  £22.000, 
were  placed.  The  cost  of  labour  is  estimated  at  from  £0,000  to  £8.000, 
and  if  the  work  is  not  to  be  proceeded  with  at  ))resent.  it  will  be  a  .serious 
loss  to  the  city,  because  interest  will  have  to  be  met  on  the  money  bor- 
rowed to  pay  for  materials  already  contracted  for. 

The  greater  pari  of  (he  work  of  laving  the  electric  supply  mains  to 
.Slrcosall.  I'npplcluu  and  N.-ilnirn.  cf-riniad'd  In  rosl  £^1.(1(10.  has  Incii 
don,-. 


EMPIRE   NOTES. 


Australasia,  'rin-  ■■ 'Vitiunonweallh  Knjiinccr  "  says  I  he  ivccipis 
fit  llie  iSwmi  Hill  (\'icloria)  eli-clric  light  undertaking  for  llie  year 
ended  hiept.  :t0,  1914,  were  £l,:j.")3,  and  the  credit  balance  was  £00 
after  paying  interest, sinking  fund  and  redemption  Chargea.  Kh'Ctric 
irons  in  use  were  7fl,  fans  (11,  stovoH  3. 

'I'lic  Vinlorian  Jtailwuys  Cominissiouers  invilc  CrniH  who  make  or  ml. 


meters,  coasting  recorders  or  other  devices  for  keeping  a  check  on  the 
expenditiu'e  of  electrical  energy  in  train  operation,  to  submit  particulars 
of  appUances  which  are  designed  and  applicable  to  railway  trains  operated 
on  the  multiiile  unit  system  by  means  of  direct  current  at  l,5tX)  volts. 
The  particulars  should  include  a  teclmical  description  of  the  apparatus, 
details  of  its  operation  and  the  approximate  cost  of  the  equipment  per  car^ 
and  may  be  lodged  at  the  office  of  the  Secretary  for  Railways,  Mellxiurne, 
or  the  Agent -General  for  Victoria  in  London. 

Messrs.  Cardner,  Waern  &  Co.,  of  Melbourne,  have  undertaken  to  equip 
the  electricity  supply  works  for  Franklin  and  Port  Cygnet. 

The  electricity  supply  works  at  Boort  (\'ictoria)  were  officially  opened 
on  Feb.  3.  Current  is  supplied  at  230  volts  from  the  local  Butter  and 
Ice  Company's  plant,  which  includes  a  .50  h.p.  Hornsby  suction  gas  en- 
gine and  a  dynamo  supplied  by  Siemens  Bros.'  Ihniamo  Works. 

Kyneton  (Victoria)  Council  proposes  to  borrow  £15,000  for  works, 
inchuliiig  an  electric  fighting  plant. 

An  electric  lighting  scheme  has  been  ineparcd  by  the  Upjier  Yarra 
(Victoria)  Shire  Council  for  Warburtnu.      ft  is  expected  tfl  cost  £4,000. 

The  engineer  to  the  Shire  Council  has  been  instructed  to  take  tin 
]>reliminary  steps  towards  carrying  out  the  scheme. 

W^^iiyard  (Tasmania)  Council  has  decided  to  instal  a  suction  gas  plant 
in  comiection  with  its  electric  light  scheme.  The  Council  proposes  to 
borrow  £0,000  for  the  undertaking. 

Mr.  W.  .1.  S.  .loncs,  consulting  engineer.  Brisbane,  ha-s  recommended 
Ipswich  (Queensland)  Council  to  obtain  tinders  for  an  electric  pumping 
scheme,  which  he  estimates  will  effect  a  saving  of  from  £1.000  to  £2,000. 

The  Australian  "  Mining  Standanl  "  sa\s  Launccston  (Tasmania)  City 
Council  were  recently  recommended  liy  iluir  Electric  Light  Committee 
to  accept  the  tender  of  Siemens  Brothers  IJynaino  Works  for  the  supplj- 
of  41  electric  motors  (at  £1.002.  12s.).  but  it  was  decided  to  refer  the 
matter  to  the  Council  in  committee. 

Sydney  Council  have  undertaken  to  siqiply  current  and  h.t.  feeders  for 
public  lighting  in  Lane  (,'ove  and  Willouahbv,  the  estimated  cost  lieing 
for  Lane  Cove'£12,000  and  for  WilUuighby  £23,100. 

India. —  "  Indian  Engineering  ""  says  a  imblic  meeting  was  held  in 
Lucknow  on  March  19  to  discuss  the  formation  of  a  company  to  take 
U])  the  electrical  schemes  projiosed  for  Lucknow  and  Allahabad. 
The  capital  required  is  I5j  lakhs,  of  w  Inch  the  promoters  are  to  take 
.5i  lakhs,  the  balance  to  come  from  the  public. 

P.iUDtT  .Iagg.\t  Naray.vn  explained  that  Messrs.  Crompton  &  Co. 
(through  their  managing  agents,  Messrs.  Martin  &  Co.,  Calcutta)  had 
taken  out  a  license  for  Lucknow  and  Allahabad.  The  company  was 
putting  in  a  big  sum,  and  was  otfering  the  balance  to  the  public  in  shares 
of  Rs.lOO,  one-f(nirth  to  be  deposited  on  application.  The  municipalities 
guaranteed  4J  per  cent,  on  the  actual  e.\pended  capital.  The  quantity 
of  current  for  street  lighting  would  practically  cover  the  investors,  ami 
the  latter  could  depend  upon  5  per  cent,  on  their  money. 

Mr.  .TorLiNO,  who  presided,  announced  I  hat  the  Maharaja  of  Balrampur 
was  putting  in  one  lakh  of  rupees.     A  nuinlier  of  people  jiresent  also  took 

MISCELLANEOUS  NOTES. 

Competition.— Cur  contemiiorary  '  IClcciricily  '  during  May  will 
publish  particulars  of  the  next  of  the  periodical  electric  light  switching 
competitions  founded  on  the  contents  of  Messrs.  Lundberg's  booklet 
"  Lcklrik  Lighting  Connections."  This  competition  is  open  to  all. 
Substantial  money  prizes  are  to  be  awarded  as  well  as  book  prizes 
and  certificates. 

Import  and  Export  of  Goods.— Notice  is  given  that,  with  a  view  to 
ineventing  breaches  of  the  Trading  with  the  Enemy  Proclamation, 
importeis  will  be  required  to  ]iro<lnce  certificates  of  origin  issued  by 
British  Consular  oflicers  and  exiiorters,  and  to  make  declarations  to 
Customs  officials  of  the  ultimate  destination  of  their  goods  exported 
to  any  foreign  place  in  Kiiro]!e  or  on  the  Mediterranean  Sea,  exeepS 
ing  Russia  and  J'Vance. 

Radiotelegraphy. — 'l"he  London  "  Daily  Tflegiaiih  "  Xow  York 
corrcspoMcli'nt  states  th.at  the  (!ermans  have  secretly  trebled  the 
strength  of  their  radiotelcgraphic  plant  at  Sayville,  Long  Island, 
and  hope  to  be  in  a  position  .shortly  to  maintain  a  continuous  service 
between  America  and  (lermany. 

Tiie  B.E.A.M.A. — The  following  firms  have  recently  been  eli-c!ed 
members  of  the  B.E.A.M.A.  :  The  .Mirrlees  Wat.son  Co..  .lohn 
Miis,irravi'  &  Sons  (1013).  Lt<l.,  Newton  Brothers  (Derby)  and  Isaac 
Slorcv  &  Sons  ( Brancii  of  I'niti  d  Brassfounders  and  Engineers,  Ltd.). 

Wireless  Apparatus  Prosecution.  .\t  Blyth  on  Tuesday  Wm. 
Tbomp.son,  labourer,  was  sentenced  to  six  months  in  the  .second 
division  for  having  in  his  possession  wireless  telegraph  apparatus 
without  the  consent  of  the  Postmaster-General. 

Evidence  was  given  by  Mr.  Henry  Dunthorpe,  Po.stOrtice  exi>i"rt,  who 
said  that  the  apparatus  conld  transmit  messages  over  a  radius  of  5  miles 
vnider  favourable  circumstances. 

Defendant  stated  that  he  hail  nuide  electrical  exixTinients  a  hobby  : 
he  W'as  not  using  the  apparatus  as  a  wireless  telegraph  instrument.  'Die 
greater  part  was  used  in  developing  the  idia  of  steering  sliii)s  at  sea  from 
shore  He  wa.s  experimenting  on  that  subject  with  a  model  yacht  ou 
liidley  i'ark  Lake. 

A  second  charge  of  stealing  20  lb.  of  bniss  wa,s  also  preferred  against 
Thompson,  and  upon  this  he  was  sentenced  to  one  niontli's  iMiprisounu-ul 
in  the  second  division,  both  terms  to  run  coneinrently. 
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TENDERS    INVITED. 


Transformers. 

'IViulcrs  are  iuvltcd  for  tho  supply  of  Four  2oO  k.v.a.  Thrco- 
phase  TraiiMoniicrs  to  tlic  C'l'ry  of  Mki.boirs'k.  Tender  form. 
Kpecitication.  &i:.  fiom  (he  Agents  for  lli<  Cily  Couneil.  Me.;srs. 
Melhvraith.  MoEaeliuni  &  Co..  I'ply.  (Lul.'),  Killilers(pie.-e.. 
I)\iildings,  Ijondoii,  K.V..  lo  « lioiu  tetidev.s  by  II  a.iii.  May  18. 
See  adveriisemeni. 

Lead-Covered  Cable. 

Teiideiis  are  invited  for  the  supply  of  ft.tiSO  yds.  of  O-O/i  sfj.  in. 
Tlucc-corc  Lead-covered  Cable  to  the  City  of  Melbourne. 
Tender  form,  specification,  &c.,  from  the  Agents  for  the  City 
Couneil,  Messrs.  Mclhvraith,  McEacharn  &  Co.,  Ppty.  (Ltd.), 
Billiter-square-buildings.  London,  E.C.,  to  ulioni  tenders  Ijy 
11  a.m.  Mav  18.     See  advertisement. 

Steel  Constructional  Work. 

.St.  P.\xcr.\s  (London)  Council  require  tenders  by  noon  May 
1 1  for  Steel  Constructional  Work  of  extension  to  power  house. 
Drawings  may  be  seen  at  57,  Pratt-street,  Camden  Town  N.W. 

Wiring  and  Fittings. 

Southampton  Gu.".rdi£ns  require  tenders  by  May  5  for  the 
Electric  Lighting  of  the  Old  Men's  Home,  at  the  Workhouse, 
Southrmpton.     Speeitication,  &c.,  from  the  Clerk. 

Ca')le3,  Transformers,  Switchgear,  &c. 

Melbournk  ( Victoria)  City  Council  require  lenders  by  1 1  a.m. 
May  18,  for  supply  of  insulated  copper  cables,  and  three-phase 
transformers.     Specifications  from  the  City  Electrical  Engineer. 

L.tUNCESTON  (Tasmania)  Council  want  tenders  by  4  \).n\., 
July  26,  for  converter,  switchgear,  underground  feeder  cable, 
&c.     Specifications,  &c.,  from  the  City  Electrical  Engineer. 
Turbo-Alternator. 

Sydney  (X.  S.  W.)  Council  rcTpiirc  tenders  by  :!  p.m.  .Tuly  19, 
for  supply  and  erection  of  a  1 2.000  kw.  turbo-alternator.  Specili- 
ea*ion  from  theElecIrie  Lii^ht  Depar.mcnt.  Town  Hall,  Sydney. 

Telegraph  and  Telephone  Instruments  and  Material. 

The  Deputy  Postmaster-General,  Sydney  (X.S.\V\),  will 
receive  tenders  until  2:.30  p.m.  Juno  16  for  the  supply  of  400  pony 
pattern  Morse  Sounders  to  the  Australi.^n  Commonwealth 
Postmastcr-Gencrars  Dept.  Specification,  &c.,  from  the  Deputy 
Postma^tcr-Gene^al. 

The  Deputy  Postniaslcr-Gcneral,  Px^rth  (W.  Australia)  will 
receive  tenders  until  3  p.m.  May  o  for  the  supply  of  1.5  tons  h.d. 
Copper  Wire  (schedule  426  w!a.).  3,000Copper  Binders,  SI. 000 
Copper  Sleeves  and  13,000  Copper  Tapes  (schedule  428  W.A.), 
to  the  Australian  Commonwealth  Postmaster-General's  Dept. 
Specifications  from  the  Deputy  Postmaster-Cieneral. 

Track  Transformers,  Sigaals,  Whaels  and  Axles,  &c. 

The  \'i(  TORiAN  Railway  Commis.sioners  lequire  tenders  by 
11  a.m.  May  19  for  120  s.p.  Track  Transformers  and  300  Electric 
Signals  and  Sparc  Parts  ;  and  by  11  a.m.  .lunc  2  for  300  Electric 
Train  Stops  (and  in  each  ca'-e  such  further  supplies  of  similar 
goods  a-,  may  be  require!  during  five  jea-rs) ;  an  1  for  Bogie 
Trucks,  Wheels  and  Axles  for  10  Electric  Street  Railway  Cars. 
iSpeeifieations  from  Ha-ilway  Offices,  Spenecr-.street,  Melbourne. 
Telephone  Switchboard  (Extension  of  Time). 

The  Commonwealth  of  Australia  Po8tmaster-Generar.s  Dept. 
give  notice  that  the  date  for  the  receipt  of  tenders  for  a  Tele- 
phone Switchboard  for  U'arwick  (Queen.sland)  is  further 
extended  from  March  16  to  -lune  1. 

Railway  Carriage  Lighting,  &c.  i Extension  of  Time). 

The  time  for  the  reecript  of  titiiden;  by  the  Vktoklvn  RaJLWAv 
CoMMissioNERS  for  the  supply  of  Material  for  Railway  Car 
Lighting  and  Electric  Lighting  Material  for  Car  Repair  Shops  \a 
ext(mded  to  June  2.  Specifications  from  the  Commissioners' 
( Xliees,  .Spencer-street,  Melbourne. 

.   Generators  (Ext3nsion  cf  Time). 

The  time  for  the  rejeipt  by  the  New  Zealand  Public  Work.s 

Dept.  of  tenders  for  the  supply  of  a  Three-imit  E.xeiter  Set  and 
I  a.  l,5(X)kw.  Generator   in  connection  with  the  Lake  Coleridge 

power  aehemc  has  been  extended  tj  noon  -May  21.     Particulars 

from  tho  Public  Works  Office.-,,  Auckland,  \\'ellington,  Christ- 

chur.li  and  Dunedin. 


Electrical  and  General  Stores,  &c. 

The  Postmaster-General.  Alexandria  (Egypt),  will  receive 
tenders  until  noon  May  15  for  the  supply  of  Lamps,  EleetVic 
J'"ans,  &e.,  for  one  year.  Specifications,  *e.,  from  tlw?  Central 
Stores  Di'])artiiient,  G.l'.O.,  Alexandria. 

Circuit-Breakers. 

.loHANNESBURo  Municipal  Counc'l  require  tenders  by  noon 
.Tune  1  for  the  supjily  nf  24  Double-pole  Automatic  Oil-immersed 
Ca'cuit -Breakers  of  2(10  amperes  capacity.  Specifications  from 
the  Controller  of  Stores,  Plein-square,  .Johannesburg. 

Cable. 

Tenders  are  invited  by  the  Xorwegian  .State  Tj:legr.4.ph 
Department  for  the  supply  of  Lead  Cable.  Particulars  may 
be  obtained  by  agents  of  the  L^nited  Kingdom  manufacturers  on 
application  to  the  Technical  Department  of  the  Telegraph  Ad- 
ministration, Hasselgaarden,  Christiania,  to  which  address  teu- 
c'ers  are  to  be  sent  by  noon  May  15.  Local  representation  by 
a  resident  is  essential.  In  all  Xorwegian  Government  contracts 
a  preference  of  from  10  to  15  per  cent,  (sometimes  more)  is 
given  to  Xorwegian  manufacturers. 


m  TENDERS  RECEIVED  AND  ACCEPTED,  m 


Poplar  (London). — The  following  lenders  \ve:e  re'eived  for  the 
supply  of  two  1,000  kw.  converters  : — 

General  Electric  Co.  (accepted)  (Brush  transformer,  500  revs,  permin.), 
£1,92.5,  (Ferranti  transformer,  .500  revs,  per  min.)£l,900;  Bruce  Peebles 
&  Co.  (Westinghouse  A  type  375  revs,  per  min.),  £2.265  (ditto  C  375  revs.) 
£2,285,  (ditto  G  428  revs,  per  min.)  £2,180  and  (ditto  E  428  revs, 
per  min.)  £2,1,50  ;  British  Thomson-Houston  Co.  (Brush,  500  revs,  per 
min)  £1,990,  (British  Electric,  .500  revs,  per  min.)  £2,117  and  (Westing- 
house,  500  revs,  per  min.),  £2,122  ;  British  Westinghouise  Co.  (Westing- 
house,  500  revs,  per  min.),  £2,013  ;  Siemens  Bros.  Dynamo  Works 
(Ferranti  transformer,  750  revs,  per  min.),  £1,850,  and  (Brush  transformer, 
750  revs,  permin.)  £1,898. 

Reporting  upon  tho  tenders  the  Electricity  Committee  states  that  tlie 
electrical  engineer  (Mr.  .T.  H.  Bowden)  recommended  the  acceptance  of 
the  tender  of  the  General  Electric  Co.  for  one  rotary  converter  witli  Brusli 
transformer  for  the  main  station  at  £1,925.  As  regards  the  (ilengall 
sub-station  Mr.  Bowden  ])ointed  out  that  the  building  was  not  suitable 
for  rotary  macliiiies.  and  that  it  was  desirable  to  install  a  motor  converter 
which  would  bo  in  line  with  the  existing  machines,  and  therefore  he  re- 
commended the  installation  of  Messrs.  Bruce  Peebles  &  Co.'s  type  A,  for 
£2.265.  The  Ccminfittee  adopted  Mr.  Bowden's  suggestions  and  re- 
comm.nil  .iri.nilin'ily. 

Thi'  ij  u.l.i  .  .1  II,  K.  Keen  &  Co.  (at  £125)  has  Ijeenaoooptsd  for  renewing 
the  elcrinr  luiliijim  and  heating  circuits  at  the  Council  offices,  and  the 
substitiilK.n  of  live  1,000  c.p.  half-watt  lamps  in  the  Council  Chamber. 
Duncan  Watson  &  Co.  tendered  at  £185  and  Marler  &  Co.  at  £318. 

Walthamstow. — The  following  tenders  have  been  cjcep'.cd  by  the 
Urban  Council  for  annual  supplies  of  electricity  and  traniwf  v  stores  : 

W.  T.  Henley's  Telegraph  Works  Co.,  cables  and  pure  rubber  tape ; 
tienoral  Electric  Co.,  steel  conduits  and  saddles  ;  Edison  &  Swan  United 
Electric  Light  Co.,  ceiling  ro.ses,  lampholders,  batten  holders,  adaptors, 
wall  sockets  and  plugs,  cut-outs,  counterweight  sets,  &c.  ;  Chamberlain 
&  Hookham,  meters;  General  Electric  Co.  and  Cryselco  (Ltd.),  carbon 
filament  lamps  :  Geo.  Angus  &  C'o.,  rubber  in.sertion  and  rubber  packing. 

The  following  tenders  are  reeonnnended  for  acceptance  fur  the  supply 
of  switchgear  and  cables  :  British  Thomson-Houston  Co.,  h.t.  switchgear 
(£391):  General  Electric  Co.,  I.t.  switchgear  (£230);  W.  'I'.  Henley's 
Telegraph  Works  Co.,  cables  (schedule  prices). 

Wimbledon. — Tho  following  tenders  have  been  accop  ed  by  the 
Corporation  for  the  supply  of  annual  electrical  stores  : — 

Western  Electric  Company,  paper  cables,  (for  three  years) ;  C.  Macii\. 
tosh  &  Co.,  rubber  cables  (for  one  year);  British  Insulated  &  Helsby 
Cables,  workshop  an<l  silk  Hexihles  (for  one  year) :  W.  Lucy  &.  Co.. 
lius.sek  Jiitumen  Co.,  .Sykes  &  Sugden,  and  Callender's  Cable  &  Construc- 
tion Co.,  joint  bo.xes  and  jointing  materials  ;  British  Electric  Transformer 
Co.,  transformers ;  Ferranti  Ltd.,  meters  :  A.  Duekham  &  Co.,  oils. 

Battersea  (London). — The  Electricity  Committee  has  aecepled 
the  following  tenders  for  .".nnual  supplioi : — 

British  Insulated  Co.,  consumers'  fuse  boxes;  Dussek  &  Co.,  box 
i-iini|pt,niid  ;    Calleuiler's  Cable  &  Construction  Co.,  troughing,  bridges, 


144 


THE  ELECTRICIAN,  APRIL  30,  1915. 


bitumen,  &c.  ;  Reason  Mfg.  Co.,  electrolj^ic  meters  ;  British  Thomson- 
Houston  Co.,  carbon  lamps  ;  Beldam  &  Co.,  packings  ;  Pryke  &  Palmer, 
engine  room  stores,  &c.  ;  A.  Duckham  &  Co.,  turbine  oil ;  Prices  Ltd., 
oib  (except  turbine). 

London  County  C'otJNon.. — Tlie  C'oiineil  received  seven  tenders 
for  the  roadwork  in  connection  with  construction  of  tramways  in 
East-hill,  Wandsworth,  and  that  of  .J.  Mowlem  &  Co.  (at  £.5,415)  has 
been  accepted.  The  amount  of  the  highest  tender  wa.s  £fi,700,  and 
the  lowest  £.5,198,  the  Chief  Engineer's  estimate  being  £.5.400. 

The  following  tenders  have  also  been  accepted  by  the  County  Council : — ■ 
Supjilij  of  Two  8,000  kir.  Turbogenerators  for  ftreenvich  Station. — 
British  Westinghouse  Electric  and  Mfg.  Co,  (arrrpled),  £62.003  ;  Cole, 
Marchent  &  Morley  (incomplete),  £15,313.  10s.  :  British  Thomson- 
Houston  Co.  (incomplete),  £.51,070.;  J.  Howden  &  Co.  (incomplete), 
£"15,101  and  £50.720:  Maschinenfabrik  Ocrlikon.  £57.000;  Fra.ser  & 
Chalmei-s.  £5S,012,  £50,700.  £03.S1(;;  Escher,  Wyss  &  Co.,  £04.010 
and  £00,311;  Willans  &  Robinson,  ■  £04.020.  £0(i.795  and  £07.442; 
Brush  Electrical  Engineering  Co.,  £07,062  ;  Dick,  Kerr  &  Co..  £68,100. 
(Estimate  of  the  Chief  Officer  of  Tramways,  £54.532.  With  regard  to 
the  tenders  submitted  by  Fra.ser  &  Chalmers,  the  Highways  Committee 
were  advised  by  Sir  Alex.  Kennedy  that,  although  they  were  a  firm  of  the 
highest  standing,  they  had  not  constructed  any  turbines  of  a  larger 
capacity  than  3.000  kw.,  and  that  their  experience  of  large  sets  was. 
therefore.  Ihnited.  In  view  of  this  fact  f  lie  Committee  felt  bound  to  take 
into  serious  consideration  the  ex]ieriencc  wliioh  the  different  firms  ten- 
dering had  had  of  machines  of  the  type  and  size  in  (piestion,  anil  they 
accepted  that  of  the  British  Westingliou.seY'o.,  who  have  supplied  threeof 
the  five  turbo-generators  at  the  generating  station,  and  have  since  com- 
])leted  a  further  machine  for  the  station.) 

Supply  and  Lai/iny  of  f'ahlrx  required  in  connection  irith  additional 
Sujrphj  of  Pntrer. — Western  Electric  Co.  {accepletl).  i.V>.2\i  :  British  Insu- 
lated &  Helsbv  Cables,  £(>.2!)8  ;  W.  T.  Henley's  Telegraph  Works  Co., 
£6,407.  13s.  4d.  :  .Johnson  &  Phillips,  £6,036.  3s.  4d.  :  W.  T.  Glover  & 
Co.,  £6,742.  18s.  4d.  ;  Siemens  Brothers  &  Co.,  £6,798.  17s.  6d. ;  Callen- 
der's  Cable  &  Construction  Co.,  £6,833.  2s.  6d.  (Estimate  of  the  f!hiof 
Officer  of  Tramways,  £0,214.) 

Suppti/  of  2i).245  yds.  Trolley  Wire. — Fredk.  Smith  &  Co.  (incorjiorated 
in  Liinilou  lOlcctric  Wire  Co.  &  Smiths)  (accepted).  £05.  19s.  Od.  jjcr  ton  ; 
i:dwaid  le  Has  &  Co.,  £62.  10s.  :  Fernand  Espir,  £66.  10s.  (less  2.1  per 
cent.) :  British  Insulated  &  Helsby  Cables,  £08.  5s.  (less  2i  per  cent.) ; 
AVatlington  &  Co.,  £68  ;  T.  Bolton  &  Sons,  £08.  as. 

For  Track  Bails  and  Fa-'itenim/s. — Walter  Scott  (Ltd.)  {accepted), 
£28,340;  Bolckow,  Vaughan  &  Co..  £29,575.  10s.  (Chief 'Engineers 
estimate,  £26,.580.) 

For  Conductor  Rails. — Frodingham  Iron  &  Steel  Co.  {accej)ted),  £17,1.50. 
(Chief  Engineers  estimate,  £15.6.50.) 

Supjdy  of  3,000  (or  6,000)  Dricing  and  2.000  (or  4,000)  Trailing  Wlieel 
Tiff's  for  Tranicars. — The  price  quoted  is  per  tyre  : — 

3,000  dr.     2.000  tr.      6.000  dr.     4,000  tr. 
wh.  tvres.   v.h.  Utcs.    wh.  tvre.s.  wh.  (vres. 
.John  Brown  &  Co.  (</<■.•.).„  £1     6     6     £10     6    £l'6     0    £16     0 

H.  Bes.s<'mer  &  Co I    10     6...  1      .5     (i  ...  I    1(1     (i  ...  1      5     0 

Cammell,    Laird   &  Co 1    13     0...  1110...  ...        — 

Brown  Bayley"s  Steel  Works  1   17     0  ...  1    Id     (I  ...  1    17     li  ...  1    10     0 

Steel,  Peech'&  To/er 1   18     7...  I    11    II  ...  ...        -^ 

Vickers  (Ltd.)  2     0     ()...!    10     O  ...  2     0     0  ...  I    10     0 

Patent  Shaft  &  Axletree  Co.  1    1.'^     0  ...  I    15     0  ...  I    IS     0  ...  1    15     0 
Baldwin  Loco.  Wks.  Co.  (pins 

freight  from  Now  Vork)  ...         C12,l3:il7     8         £24,267   15      1 
Dewsbury. — The   Corporation   recently   placed    an   order   for   a 
mile  of  electric  cable,  with  the  Macintosh  Cable  Co.,  at  £101. 


SrxDERLAND. — The  Electricity  Committee  recently  accepted 
the  following  tenders  for  stores  : —  • 

British  Insulated  and  Helsby  Cables,  bifurcating  boxes  ;  Ferranti  Ltd., 
e.h.t.  switchgear  cabinet  and  two  e.h.t.  switch  panels  ;  India  Rubber, 
(iutta  I'l-rcha  and  Telegraph  Works  Co.,  cable;  Sanders  Rehders  &  Co., 
CO.  recorder;  General  Electric  Co.,  raetal-tilamcut  lamps  and  d.c. 
switchboard  ;  Brunner.  Mond  &  Co.,  alkali. 

East  Ham. — The  tenders  of  Farmer  &  Co.,  Pryke  &  Pahner.  En- 
gineering Supjilies  (Ltd.),  Middleton  Bros..  M.  C!.  Davis  &  Co.  and 
Docker  Bros,  have  been  accepted  for  engineers'  sundries  to  the 
electric  lighting  and  tramways  departments  for  12  mouths. 

Woolwich  (London). — Tho  tender  of  Baboock  &  Wilcox  (at 
£255.  L5s.)  has  been  accepted  by  the  Council  for  the  supply  of  steam 
piping,  and  that  of  Seagers  Ltd.  (at  £2(50)  for  the  supply  of  a  c.i.  rain- 
water tank  for  Globe-lane  station. 

Belfast. — The  tender  of  Siemens  Brothers  Dmamo  Work-s  has 
been  accepted  for  the  supply  of  carbon  Hlanient  lamps  to  the  Corpora- 
tion tramways  department  for  the  ensuing  12  months. 

Maeylebone  (London).— The  Electricity  Supply  Committee  has 
accepted  the  tenders  of  J.  Bird  &  Co.,  Middleton  Bros,  and  F. 
Tyzack  &  Son  for  annual  supjilies  of  tools  and  ironmongery. 

Bricjhton. — The  Corporation  are  recommended  to  accept  the 
tender  of  Richardsons,  Westgarth  &  Co.  for  the  supply  and  erection 
at  Sotithwick  power  station  of  a  surface  condenser  at  £1,925. 

Basingstoke. — For  the  sn])ply  of  three  and  five  ampere  meters 
for  the  next  12  months,  the  ('or|)oration  have  accepted  the  tender 
of  the  Electrical  Apparatius  Co. 

Pr,uiran-Malvern  (Victoria).— The  Tiamways  Trust  liavi^ 
accepted  the  tender  of  Elder,  Smith  &  Co.,  for  a  Tudor  buffer  battery. 

Sydney  (K.S.W.). — The  Council,  having  entered  intoan  agreement 
to  sujjply  electrical  energy  to  Xoitli  Melbourne  Municipality,  have? 
accepted  the  tender  of  Xoyes  Bros,  for  the  .supply  of  the  necessary 
submarine  cable  at  £2,389,  subject  to  variation  in  the  price  of  copper. 

Meter  Contracts. — Messrs.  Chamberlain  &  Hookham  have  reeeiv<<l 
eoiitiact^  for  the  su|)ply  of  meters  to  Cardiff,  Cirimsby  and  Hornsi\ 
Councils.  j^ 

Annual  Supplies  Contracts.— Messrs.  ,T.  H.  Tucker  &  Co.,  of  Bir 
minghain.  have  recently  received  contracts  for  annual  supplies  uf 
service  fuse  boxes  from  Blackburn  and  Bolton  Corporations  ami 
from  Iltord  Urban  Council.  The  firm  have  also  secured  contracts  U  ■! 
the  su[)ply  of  lampholders  from  Swindon  Corporation  and  for  iron- 
clad switches  from  Dundalk  I'rban  Council. 

Tool  Steel  Gears  and  Pinions.-  Messrs.  Scholey  &  Co.  (Ltd.)  have 
secured  ifintracts  for  the  supply  of  tool  steel  gears  and  pinions  from 
the  Croydon  Corporation  and  tramway  departments. 

The  (inn  have  also  obtaineil  large  orders  recently  from  the  Oerlikon 
Co.  (for  the  L.  &  N  W.  Railway  electrification),  the  LB.  &  S.C.  Railway 
Co.,  Kast  Ham  Corporation  tramways,  .loliannesburg  and  Pretoria 
Municipal  Councils,  the  Colonibo  Klectric  Tramways  &  Lighting  and 
the  Auckland  Electric  Tramways  Co. 


FINANCIAL    MATTERS. 


COMPANIES'  MEETINGS  AND  REPORTS. 


Direct  United  States  Cable  do.  (Ltd.) 

The  W-venly-second  orilinarv  geiural  meeting  of  this  Company  was  held 
on  Tuesday,  Sir  .) amks  I'kxiikk  presiding. 

The  SECRKTARY  (Mr.  William  Miles)  read  Ihn  notice  callhig  tho 
ini-etiri).'  and  the  auditors'  report. 

The  CHAIRMAN  said  they  had  been  exceptionnlly  fortunate  during 
the  year  in  regard  to  the  eost  of  maintaining  the  cables.  In  1913  tliev 
ha.l  to  face  an  ex|K-nrliture  of  over  £42.000.  and  in  the  following  year  .'.f 
over  £;.8,(KM)-a  total  for  the  two  years  of  over  £100,000.  The  eiTcct  of 
llio«o  heavy  charges  was  to  niateriallv  increase  the  capncilv  of  the  cable, 
antl  poHKilily  this  accounte<l  for  freerloni  from  interru()lii)n  during  (he 
Im-p  .-L'i!" ■  ""l'"  "■"'•'"V"-  fund  had  been  incroasi-d  from  t;45l.49()  to 
W ,t..!iH<,.  an  aildition  of  £2,5,49,5.  10s.  ^d.  Cable  on  hand  hIuIkIs  In  the 
bulance.»l,ect  at  £77,66L     In   view  of  the  two  deep-sea   iiileiruptiuus 


which  occurred  in  1913  and  1914.  ilic  l)oar<l  consider  it  necessary  to  keep 
sufficient  cable  in  stock  to  ensure  (lie  successful  carrying  through  of  any 
similar  n'pair.  The  present  value  of  the  cable  is  very  largely  in  excess  of 
the  figure  at  which  it  apjx'ars  in  the  accounts.  Heavy  depreciation  in  all 
classes  of  securities  since  the  war  has  red\iced  the  ])reseut  value  of  tho 
Company's  investments  to  such  a  figure  that  the  provision  of  £.50.(XX)  is 
insufficient,  but  the  Directors  think  it  unneces,sary  to  increa.se  that  sum, 
hoping  that  when  the  war  is  concluded  and  business  conditions  ri'sunie 
the  normal,  investments  will  recover  to  their  original  value.  Relations 
with  the  Western  I'nion  Company  continued  to  l>e  most  friendly,  not- 
withstanding the  war.  cable  trallic  being  more  than  maiutaineil.  He 
then  moved  (lie  adoptiiai  of  the  report  and  accounts,  and  the  payment  of 
the  dividend  set  out  therein. 

Mr.  .lOHN  \'ARLEV  seconded  the  motion,  which  was  carried  unani- 
mously. 

Sir  .lames  Pender.  Bnrl..  and  Mr.  .loliii  \'arley  having  b«'eii  r»'-electeil 
Directors,  and  Messrs.  Deloitlc.  I'leniler.  Grilljlhs  &  Co.  iv-apiwintoil 
auilitors.  a  vole  of  tliauks  to  (he  cliainuan  ami  directors  tennimited  the 
liroeeeilings. 
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ANGLO-PORTUGUESE  TELEPHONE  CO.  (LTD.)— Tile  chairman  (Mr.  H. 
Allen)  stated  at  the  meeting  last  week  that  notwithstanding  the  excep- 
tional circumstances  of  the  past  year,  they  were  making  the  usual 
distribution  of  8  per  cent.  In  their  new  exchange  in  tlie  north  of  Lisbon 
they  expected  a  considerable  accretion  of  business  during  the  current 
year,  with  but  a  moderate  addition  to  the  expenses.  The  completion 
of  the  North  Exchange  was  the  most  important  work  of  the  year  and 
accotmted  for  £19,542  of  the  capital  e.xpenditure  of  £27,229.  It  was 
already  fitted  for  1,800  subscribers,  and  had  an  vdtimate  capacity  of 
6,000.  Although  pohtical  and  commercial  conditions  in  Portugal  at 
present  were  ^ery  unsettled,  the}-  were  not  reflected  in  the  business  of 
the  coiujiany.  which  was  continually  expanding  ;  there  was  no  falling 
o5  in  the  deuiriii'l  Imi-  telephoni-  facihties. 

CUBA  8UBMAKINE  TELEGRAPH  CO.  (LTD.)— The  Directors'  report  for 
the  year  1914  states  that  the  total  receipts  were  £38,244.  13s.  lOd.,  wliile 
the  expenses  amounted  to  £16,702.  3s,  4d.,  leaving  £21, .542.  10s.  Od.,  to 
which  has  to  be  added  £7,848.  14s.  8d.  from  1913.  giving  a  total  of 
£29,391.  .3s.  2d.  The  sum  of  £3,000  has  been  placed  to  reserve  against 
loss  on  investments,  £2,500  to  J)ension  fund  and  £2.000  added  to  general 
reserve  fund,  which  now  stands  at  £100,000.  Interim  dividends  were 
paid  on  Oct.  22.  1914 — viz.,  at  the  rate  of  10  per  cent,  per  annum  (less 
tax)  on  the  preference  shares  and  at  the  rate  of  5  per  cent,  per  annum 
(ta.v  free)  on  the  ordinaiv  shares.  These  dividends  absorbed  £7,000, 
leaving  £14,891.  5s.  2d.,  out  of  which  the  directors  recommend  the  ]jay- 
ment  of  final  dividends  at  the  same  rates,  making  total  dividends  for  the 
year  of  10  jjer  cent,  on  the  preference  shares  (less  tax)  and  5  per  cent,  on 
the  ordinary  shares  (tax  free),  the  balance  (£7,891.  5s.  2d.)  being  carried 
forward,  llr.  .John  Pitman  Hooper  has  been  appointed  a  director  in 
place  of  the  late  Jlr.  Robert  Kayc  (!ray. 

DUDLEY,  STOURBRIDGE  &  DISTRICT  ELECTRIC  TRACTION  CO.  (LTD.)— 
The  revenue  for  I'.IU  was  t.^O.TSO,  e.>iii|)arc<l  \utli  t:.-,2.S4:i  for  1913. 
After  payment  uf  expenses  antl  ilelxiiture  interest  and  placing  £1,500  to 
renewals  fund,  the  sur])lus  (including  £75  brought  forward)  is  £7,351.  It 
is  proposed  to  pay  a  dividend  on  the  ordinary  shares  of  1  per  cent,  for 
the  year,  leaving  to  be  carried  forward  £851. 

0.  C.  HAWKES  (LTD.)— The  net  profit  for  1914  (after  allowing  for  bad 
and  doubtful  debts  and  charging  cost  of  replacement  and  rei)airs  to 
revenue  account)  was  £7.714.  12s.  3d.,includ;n'.'  b.ilniif  e  brought  forward. 
Deducting  managing  director  and  directors'  f.  .s,  iik  i  mi.-  tax  and  national 
health  insurance,  the  balance  is  £5,957.  The  din  rtm...  have  paid  a  year's 
dividend  on  the  5  per  cent,  preference  capital  to  Dee.  31,  which  absorbs 
£4.255, and  they  reeoniniend  that  the  lialance  (£1.702)  be  carried  forward. 
INDIAN  ELECTRIC  SUPPLY  &  TRACTION  CO.  (LTD.)— At  the  meeting 
last  week  the  chairman  (Mr.  .J.  G.  B.  >Stone)  said  that  the  net  revenue 
had  risen  from  £10,161  to  £12,724,  and  the  balance  carried  forward  was 
£7,365  against  £5,226  in  1913.  *Thc  street  lighting  contract  had  aug- 
mented the  income  last  year,  and  considerable  extensions  were  being 
put  in  hand.  The  progress  of  the  undertaking  liad  not  been  materially 
affectcfl  by  the  war.  There  was  no  ntaterial  change  in  the  tramv/ay 
position,  but  the  supply  side  continued  to  grow,  rienerating  eost.s  had 
falli  n  from  Id.  to  0'83d.  per  unit,  and  the  revenue  pCr  unit  was  l'86d. 
They  were  pa\-ing  a  dividend  of  5  per  cent,  for  the  year. 

KIDDERMINSTER  &  DISTRICT  ELECTRIC  LIGHTING  &  TRACTION  CO 
(LTD.)  -The  report  f..v  IIIU,  slalrs  I  lial  tin-  ii.-t  reivipl^  .,1  tlir  liiilitiim 
department  were  1-4.2611.  .Vddiiig  dividends  reeeivnl.le  ( t  l.!l."..".)  mid 
amo\int  brought  forward  (£204)  the  total  is  £6,420.  After  deducting 
administration  and  general  expenses,  reserve  for  doubtful  debis,  delieii- 
ture  interest,  &c.,  the  balance  is  £2,468.  The  directors  propose  to  phaee 
£7.50  to  reserve,  ajid  to  pay  the  cumulative  (ireference  shares  dividend 
for  the  year,  leaving  £218  to  be  carried  forward 

UUNCESTON  &  DISTRICT  ELECTRIC  SUPPLY  CO.  (LTD.)— At  the  recent 

meeting  the  chairman  (.Mr.  H.  B.  Rogers)  said  the  business  had  grov/n 

satisfactorily,  and  the  luimber  of  customers  at  the  end  of  1914  was  188, 

»nd  the  8  c.p.  lamjjs  connectctl  were  equal  to  5,020.     The  ieceii)t3  were 

£1,130  and  the  working  exiwn.ses  £685,  leaving  £445.     The  town  lighting 

had  Ikcii  approveil  by  the  Corporation,  and  the  fpiestion  of  exti^nding 

the  mains   was   under  consideration.      The  report    was   adopted   and   a 

ilivi<l.iid  ..f  2!  per  i-eiit.  w.i-  .i-nrd  In. 

NORTH  OF  SCOTLAND  ELECTRIC  LIGHT  &  POWER  CO.  (LTD.)— .\t  ( he 

\  racenl  meeting  it  was  reported  that  the  company  had  made  good  progress 

\  luring  the  first  half  of  1914,  but  the  war  had  occasioned  a  seriou.s  falling 

iff  during  thc^  latter  half.     The  gross  profits  (including  £  I, H.V.I  brought 

'onvard)  were  £8,795.  7s.  2d.,  and  after  meeting  interest  on  flebenlures 

ind  loans  (£2.819),  and  writing  olf  £57  from  suspense  account,  the  net 

'  irofit  was  £5,920.     A  dividend  at  rate  of  3  per  cent,  for  the  year  wa.s 

leclnred,  £2,000  was  jilaced  to  renewal  reserve  accomit  and  the  balance 

£2,420)  carried  forward.     Th(!  connections  in  Montrose  increa,se(l  from 

0,192  to  33,7.50  equivalent   8  c.p.   lamps;    in   Brechin  from  2I,.500  to 

''2,3fif);    and  ni   In-.erness  from  35,872  to  38,969,  making  a,  total  of 

5,079  8  c.p.  for  thr  three-  towns, 

.  WIUANS    &     ROBINSON     (LTD.)— The    net    profit    for     1014    was 
1 17,05C.  Os.  3d.,  after  payment  of  delwnture  interst,  provision  for  depre- 
dation and  the  projur  U|ikeep  of  Queen's  Ferry  Works.     The  latter  have 
■'n  utilisil  by  the  (lovernment  in  connection  with  war  requirements 
'        .\ugust.     A  dividend  at  rate  of  10  per  cent,  is  recommc-nded  on  the 
icy  shares,  leaving  £9,l08.  6s,  3d,,  out  of  which  it  is  ])roposed  to 
'-7,431,  4h,  7d,  to  reserve,  and  to  distribute  the  l)alanee;(£l,677.  ls,8d,) 
-'  the  holders  of    ■  B"  preference  stock  and  orrlinary  shares.      In 
111  with  thos(r  engaged  in  engineering  work  the  outbreak  of  war 
djsdirtx'd  the  rompany's  usual  business,  but   the  directors  are 
•  I  I -I  lep.jrl  that  they  wcvc  aWe  (o  hn  of  csily  seivict  to  the  Oovcrn 


ment  and  are  now  largely  engaged  in  that  direction.  The  latter  work, 
though  partly  undertaken  towards  the  end  of  1914,  is  not  reflected  in  the 
accoimts  submitted.  A  Iiiilli'  lumilier  of  the  company's  staff  (both  from 
works  and  offices)  having  jniiii  d  MM.  forces,  arrangements  were  made  for 
sid5stantially  assisting  thru  dr|irii.lrnts  and  for  re-employment  after  the 
war.  The  number  serving  represents  over  20  per  cent,  of  the  total  male 
employees.  During  the  year  the  directors  accepted,  with  regret,  the 
resignation  of  Mr.  Leslie  Robertson,  and  subsequently  appointed  Major 
P.  M.  Peters  to  the  vacancy,  Mr.  G.  W.  Anderson  has  intimated  that  he 
proposes  to  retire  at  the  annual  meeting,  and  the  shareholders  will  be 
asked  to  leave  to  the  directors  the  question  of  filling  the  vacancy. 


CITY  NOTES. 


MEMORANDA  (April  28), — Bank  rate  5  per  cent,  (since  Aug.  S,  1914). 
Consols  66|.  Consols  Pay  Days  Jlay  5  and  June  1.  Stocks  and  Shares 
Ticket  Davs  May  12  and  27.  "Pav  Days  May  13  and  28.  Price  of 
silver.  23Jd.         '  ' 

E.'VSTERN  TELEGRAPH  CO.  (LTD.) — It  is  announced  that  (subject  to 
final  audit)  the  aecninds  for  the  year  ended  Dec.  31, 1914,  show  that  after 
making  a  contribution  to  the  general  reserve  fund,  payment  of  interest 
on  the  4  per  cent,  mortgage  debenture  stock,  dividend  on  the  3i  per  cent. 
))reference  stock  and  three  interim  dividends  of  £1.  5s.  per  cent,  each  on 
the  ordinary  stock  to  Sept.  30  last,  there  is  a  balance  available,  out  of 
which  the  directors  recommend  payment  of  a  final  dividend  of  £1.  5s.  per 
cent.,  and  a  bonus  of  £2  per  cent,  (both  tax  free,  and  payable  on  May  12), 
making  with  previous  payments  on  account  a  total  distribution  of  7  jicr 
cent,  on  the  ordinary  stock  for  the  year  1914.  The  transfer  hooks  of  the 
ordinary  stock  will  be  closed  from  the  5th  to  the  12th  Jlay.  inclusive. 

EASTERN  EXTENSION  AUSTRALASIA  &  CHINA  TELEGRAPH  CO.  (LTD.) 

Subject  to  confirmation  bv  the  sluueliulders  i.n  I  h.-  I  Itli  prox.  the  iliree- 
tors  have  declared  a  dividend  for  the  quarter  ended  Dee.  31  last  of  2.s,  6d, 
])er  share,  together  with  a  bonus  of  4s.  per  share,  payable  (tax  free)  on 
May  12,  making  with  the  three  int(!rim  dividends  already  paid  a  total 
distribution  of  7  per  cent,  for  the  vear  1914,  The  share  register  will  be 
closed  from  the  4tli  (othe  lltli  pn.'x.  inclusive, 

SIR  W.  G.  ARMSTRONG,  WHITWORTH  &  CO.  (LTD.)— The  directors 
recommetul  a  final  dividend  of  Is.  6tl.  per  share  on  the  ordinary  shares 
for  1914.  making  2s.  6d.  per  share  (or  125-  per  cent.)  for  the  year,  the 
same  as  for  1913,  carrj'ing  forward  £334,000,  against  £323,716  a  year  ago. 
Mr,  .1.  M,  Falkner  has  been  appointed  vice-chairman  of  the  company. 

WEST  INDIA  &  PANAMA  TELEGRAPH  CO.  (LTD,)— The  directors  have 
decided  to  recommend  to  the  shareholders  at  the  approaching  meeting 
payment  of  the  following  dividends  :  6s.  per  share  on  the  fir.st  and 
second  preference  shares  (for  six  months  to  Dec.  31,  1914),  and  9d.  per 
share  on  the  ordinai'y  shares  (tax  free). 

Sir  Alexander  Freeman  King,  K.C.B.,  recently  secretary  to  the  Post 
Ollice,  has  b(>en  elected  a  director  of  this  company  in  the  place  of  the  Inle 
Sir  .John  C.  Lamb,  CB.,  C.M.G, 


ELECTRICAL  COMPANIES'  SHARE   LIST. 

What  were  known    as  "  oflieial  ((notations  "  are  not  now  issued,  but 
we  give  below  the  latest  jirices  at  which  actual  transactions  took  place 
on  or  before  Wednesday,  -\)inl  Js.  The  greatest  care  is  taken  in  compiling 
theao  figures,   but   the  ditticulty  of  verification  is  now  much  increased. 
.   iLast  Price,  Rate         n.,„„»„^ 

¥   IDivi-  NAME.  I       Wed.,       per  cent         n,Z 

m    DEND  i     April  28.     Yielded.  '^"^• 
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ELECTRICAL  COMPANIES'   SHARE   USt.— Continued. 


g  iLast 
<  Divi- 

,rt    DEND 


Pric<^  Rate 

Wetf^         '  PER  CENT. 

April  28,    !  Yielded. 
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Calcutta  Elec.  Trams.  Ord 

Havana  Elec.  Ry.  5%  Bds 

Madras  Elec.  Trams  6%  Cum.  Pref.   . . 

Manaos Trams  5%  Debs 

Mexico  Trams  Common  St 

Do,    5%  Bds    

Montreal  Street  Ry.  41%  Debs.  (1922) . 
Rio  dc  Janeiro  Tram.  L.  &  P.  50  yr.  Bds 
Toronto  Railway  Oi,  4)%  Bis 

Colonial  and  Foreign  Electric 

Adelaide  Elec.  Supply  6%  Pref 

Do.     5%  Debs 

Bombay  E.  S.  &  T  6%  Prof 

Cnlcutti  E  S  Corp,  Ord   

D-       '■     ^■■■>  
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•  ■    1  Vi  ..-vaalP.Co.,6%P( 
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6    5  0 

5  14  3 

4  14  (, 
,  &C. 

5  10  7 
5  3  0 
4  15  3 


4  17 
4  18 
4  18 


Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Jan,  July 
Feb,  Aug 
May,  Nov 
Feb,  Aug 
Jan,  July 
Jan,  July 
Jan,  July 
Mar,  Sept 


Mar,  Sept 
Mar,  Sept 
Jan.  July 
March 

Apl.  Oct 

Mar 
Jan,  July. 
Jan.  July 
Aug,  Feb 
Jan.  July 
Mar,  Sep 

April 
Jan,  July 
Feb,  Aug 
May.  Nov 

Sept 
Feb.  Aug 

May 
Jan,  July 
Jun.  Dec 
Feb,  Aug 

Jun,  Dec 
Feb,  Aug 
Apl.  Oct 
Apl.  Oct 
Mar.  July 
Jan,  Jly 
May,  Aug 
May,  Aug 
Jun.  Dec 
Jan,  Dec 

Fb.My.Aug.N 
Fb.My.Aug.N 
Ja.Ap.Jiy.O 
May,  Nov. 


Ja.Ap.Jly.O 

Ja.My.Jly.O 

Ja.My.Jly.O 

May,  Nov 

Feb,  Aug 

Ja.An.Jlv.O 

Ja,  My.  Jly 

April 

July 

May.  Nov 

May,  Nov 

Mr.Jly.O.Dec 

Jun,  Dec 

Ja.Ap.Jn.O 
Jan.  Jly 
Nov. 
May,  Nov 
Aol,  Oct 
Jan.  July 
Jan,  July 
Apl,  Oct 
J.in.  July 
Jan.  July 

Sp.DcMr.Jn 
Sp.Dc.Mr.Jn 
J.i,Ar.l.Jly.O 
Ja,Ap,jiy,C 
Apl,  Oct 
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Jan,  July 

Jan,  July 

Jan,  July 

Jan.  July 

Fb.M.Aug.N 

Ja.Apl.Jly.O 
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May,  Nov 

I     Mar.  Sep 
Fob,  Aug 

I    Jan,  July 

'  Fb.M.Aug-.N, 

Mir,  Sep 

Feb,  Aug 
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[    Feb,  Aug 
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Ja.ApIJly.O 
June,  Dec 
Apl,  Oct 
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Jan,  July 
M.iy,  Nov 
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■BTAL  PRICES. 

Messrs.  J.  B.  Gamham  &  Sons,  132,  Upper  Thames-street,  London,  E.C.,  quote  under 
date  April  28,  the  following  as  the  present  basis  prices  of 
New  MffTALS,  per  lb. 


Solid  Drawn  Brass  Tubes .^  lltd. 

Solid  Drawn  Cooper  Tul>ea 13»d. 

Brazed  Copper  Tubes 13id. 

Brazed  Brass  Tutie; 13id- 

BrassWire „  Hid. 

Copper  Wire I2Jd. 

Rolled  Brass lUd. 

Brass  Sheets  .„..  12id- 

per  ton. 

Copper  Sheeti £100  0    0 

Spelter £60  0    0 


Antlinony  r.n__. 
English  Laad. ...... 


£8S    0    0 
£22    0    0 


Old  Mstau,  per  ton 

Clean  Scrap  Copper £72  0 

Brazlery  Coppsr  Scrap. .....  £67  0 

Clean  Scrap  Brass ,  £50  0 

Old  Lead    £18  0 

Old  Zinc £36  0 

Hollow  Pewter £115  0 

Black  Pewter £85  0 

Gun  Metal £60  0 


Mr,  A.  Joseph.  Earl-street,  London-road.  Southwark,  London,  S.E.,  quoha  uuder  data 
April  27,  the  following  prices  of  Scrap  Mbtals  : — 
per  ton. 

Aluminium  Cuttings    £66    0    0 

Clean  Mixed  Brass    £51    0    0 


Clean  Copper £74 

Braziery  Copper £68    0 

Gun  Metal £64    0 

Mr.  Joseph  can  supply  solder  at  the  following  prices  per  ton  :  Plumber's  Solder  (In  b?  r 
or  strip),  £75:  Commercial  Tinman's  Solder,  £95  :  Blowpipe  Solder,  £105. 


per  ton. 

Old  Lead £19  0    C 

Tea  Lead £17  10    ( 

Old  Zinc £45    0    C 

Hollow  Pewter £120    0    C 

Shaped  Black  Pewter  £85 


ELECTRIC  TRAMWAY  &  RAILWAY  TRAFFIC  RECEIPTS. 


Inc.  or  dec  I „ 

(a)       I  No.  of  I 
I  weeks.] 


£ 

April   21 

1,'^02 

„       22 

53,329 

„       24 

451 

,.       24 

280 

,.      25 

1,231 

,.       21 

1,167 

„       25 

2.516 

..       21 

2.174 

„       24 

5.849 

„       25 

902 

„       23 

8.957 

„       24 

r3,758 

„       24 

1,465 

,.       25 

262 

„       25 

1,242 

„      24 

«6 1,405 

..       24 

121 

„"  22 

'484 

„       16 

1.670 

„      24 

944 

„       17 

273 

„       23 

139 

„      23 

6,101 

„       21 

1.290 

.,       24 

1,322 

'    ..      23 

331 

„      24 

21,560 

.,      2t 

IIS 

,.       21 

303 

„      20 

2,050 

..      22 

932 

..      24 

2.353 

„      24 

2,981 

„      24 

606 

..      21 

US 

,.      24 

407 

,.      24 

339 

,.      24 

161 

..      22 

1.944 

,.      21 

1.631 

„      24 

8,254 

„      24 

2,813 

..      24 

676 

„      24 

151 

..      24 

12,849 

,.      23 

320 

..      14 

47,77/ 

,."  24 

■"160 

,.      24 

17.566 

„      24 

■i69 

..      24 

5,821 

..      24 

736 

.,      23 

626 

..      25 

2,122 

„"  24 

2*408 

„      21 

895 

,.      21 

976 

„      26 

4.959 

March  24 

$17,973 

April   25 

8.034 

„      21 

1,361 

„      21 

748 

„      25 

1.351 

,.      21 

569 

„      21 

174 

14 

5£0 

..      24 

1.124 

„      24 

653 

1      22 

3,012 

..      21 

996 

..      25 

1.796 

Aberdeen Corporatton  ...    April   21        1,'^02     -      102 

Anglo- Argentine ,      22      53,329      -    1,541 

Ashton-under-Lyne „      24  45|      —         18 

Ayr  Corporation 

Bath  Electric  Trams.  Ltd 

Birkenhead  Corporation . . 
t  Birmingham  Corporation. 

Blackburn  Corporation  , . 

Bolton  Corporation 

t  Bournemouth  Corporation 

Bradfc  ro  Corporation 

Brighton  Corporation 
tBristol  Trams  &  Carrlaeo         „      23        8.957      +       510 

Burmah  E.  Trams  &  Ltg.        „      24      r3,758      -    r191 

Burnley  Corporation ,      24         1,465      —       123 

Burton  Corporation 

Bury  Corporation 

Calcutta  Tramways  Co.  . 

Camborne-Redruth   

Cardiff  Corporation 

Central  London  Railway. 

Cork  Electric  Trams  Co. . 

Croydon  Corporation  . . . 
•Derby  Corporation 

Dover  Corporation 

Dublin  &  Lucan  Railway 

Dublin  United 

Dundee  Corporation  .... 

East  Ham  Council 

Erith  Urban  Council ... . 

Exeter  Corporation 

Glasgow  Corporation. . . . 

Glossop  Trams 

Gloucester  Corpn 

t  Halifax  Corporation  .... 

Hastings  Elec.  Trams  Co. . 

Hong  Kong 

Huddersfield  Corpn... 

Hull  Corporation 

Ilford  District  Council. 

Ilkeston  Corporation . . 

Ipswich  Corporation  . , 

IsleofThanetCo 

Kilmarnock  Corporation . . 

Lanarkshire  Trams  Co.  . . 

Lancashire  United   . . . 

Leeds  Corporation  . . . 

Leicester  Corporation  . 

Leitli  Corporation  . . . 

Lincoln  Corporation  . . 

LIverpoolCorporation . , 

Liverpool  Overhead  RIy.. 

LlandudnoiiColwynBayR 

London CountyCouncil  .. 

London  Elec.  Ry.  Co 

London  United 

Lowestoft  Corporation  ... 

Maidstone  Corporation . . . 

ManchesterCorporatlon  .. 

Mersey  Railway   

Nelson  Corporation 

Newcastle-on-Tync  Corpn, 

Newport  (Mon.)  Corpn. . . . 

Northampton  Corporation 

Oldham  Corporation 

Perth  (N.B.)  Corporation. 

Perth  (W.A.)  Elec  Trams, 

Portsmouth  Corporation. . 

Preston  Corporation 

Rotherham  Corporation  .. 

Salford  Corporation 

Shanghai 

f  Shetheld  Corporation 

Singapore  Trams 

Southampton  Corpn 

Southend  Corporation .... 

St'lybdgc,Hyde,&c,Jt  B. 

Sunderland  Corporation  .. 

Sunderland  District  J. . . . 

Swindon  Corporation  .... 

Tyncslde  Tram  Co.  ; 

Wallasey  Corporation  .... 

WalsallCorporatlon  

Warrington  Cor  poratlon . . 

West  Ham  Corporation . . . 

Wolverhampton  Corpn... 

Yorkshire  W.R.  Trams  ... 

(a)  These  comparisons  are  with  the  oorraspondlng  pariod  last  year. 
tlncludaiomnlt'iux  %c  'MlnusZdiys.  IMIn     '  ' 

\  Plus  2  dan.        "  Compared  with  one  week  more 


76.970 

816.401 

1,871 

16,218 

4,561 

4,960 
9,728 
6.974 
22.769 
3.550 
139,227 

6.438 

997 

4,999 

8939,735 

1,970 


7.132 

4.356 

3,614 

731 

2.023 
91.965 
62.096 

4,631 

r,i7i 

952,485 

I,87J 

956 

6.756 

12,216 

9.374 

10.726 

2,195 

36i 

1.536 

8,746 

7,813 

2e.250 

24,855 

30.251 

46,313 

34,339 

S42 

204.859 


4,828 

60',703 

'675 
20,916 
2,763 
2,223 
10,13:1 


8.715 
2.789 
3.231 
18.794 


5.126 
13.252 
566 
7.685 
4,140 
10,952 


9,747 
3,268 

24,996     +         M>l 
*  Partly  alacUical, 
I*-  II  Plus  3  dark 

last  year. 
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NOTS  S. 


le  Arc  V,  The  Spark. 

Vmiixg  those  interested  in  wireless  telegraphy, there  has 
-'  '"'I'n  intense  interest  and  a  certain  amount  of  disagree- 
i'garding  the  carrying  powers  of  spark  waves  and 
iious  waves.     Apart  from  the  academic  importance 
i|aestion,  great  commercial  interests  have  been,  and 
involved,  and  this  has  sharpened  controversy,  and 
liaps  influenced  some  of  the  views  that  have  bsen  ex- 
'1.     On  all  these  accoimts,  a  Paper  which  we  abstract 
'ther  page,   and  which  describes   a  long  series  of 
le  measurements  with  arc  waves,  miLst  be  regarded 
lie  greatest  scientific  and  practical  importance.     Mr. 
Fuller,  the  chief  electrical  engineer  of  the  Federal 
'  M  Co.  of  America,  has  had  the  opportunity  of  making 
iig  series  of  measurements  under  almost  ideal  con- 
over  a  range  of  2,100  nautical  miles,  by  aid  of  two 
most  jKiwcrful  arc  plants  in  existence ;  and  his  Com- 
liave  had  sufficient  breadth  of  view  and  public  spirit 
l"!'  iicouragc"  the  performance  of  the  experiments  and  to 
P  'iiit  the  publication  of  the  results.     The  Paper  contains 
!>oiiits  of  interest  beyond  those  connected  with  the 
i'..;ation  of  waves,  such  as  the  description  of  the  largo 


I 


arc  plant  at  the  San  Francisco  and  Honolulu  stations.  So 
far  as  theory  had  been  applied  before  these  experiments 
were  made,  it  would  seem  that  undamjjed  waves  ought  to 
be  better  than  damjjed  waves  in  two  respects  :  First,  the 
available  modes  of  detecting  seem  to  favour  undamped 
waves  ;  and,  second,  better  resonance  can  be  attained. 
But  as  regards  the  mere  act  of  propagation  of  the  waves 
from  one  place  to  another,  there  are  really  no  obvious 
phvsical  reasons  for  supposing  that  the  undamped  waves 
would  have,  say,  a  10  per  cent,  advantage  over  the  damped 
— a  neghgible  matter  commercially.  Moreover,  it  can  be 
shown  that  the  advantage  accrumg  from  better  resonance 
is  not  a  great  one  when  the  damped  waves  are  not  exces- 
sivelv  damped.  Thus,  we  fall  back  into  exjiecting  that  the 
difference,  if  any,  will  arise  mainly  from  the  difference  m  the 
methods  of  detection  used  in  arc  and  spark  telegraphy. 
Experimenters  in  this  matter  have  done  their  best  to 
eliminate  the  influence  of  the  detector  by  endeavourmg 
to  reduce  the  readings  obtained  from  various  instruments 
to  an  energy  basis  ;  but  strong  doubt  exists  as  to  the 
adequacy  of  the  processes  used  in  the  reduction,  and  it 
seems  preferable  to  think  of  Austin's  experiments  as 
having  been  made  with  a  spark  and  crystal  detector  com- 
bination, while  the  recent  ones  imder  notice  have  been 
made  with  the  arc  and  ticker  combination. 


With  this  in  mind,  it  is  interesting  to  compare  the  results- 
of  the  arc  and  the  spark  experiments  with  each  other  and 
also  with  theory.  The  whole  matter  is  summed  up  in  the 
various  formulae,  empirical  and  theoretical,  now  available. 
The  most  important  term  is  the  exponential  one,  involving 
the  wave-length.  The  diffraction  formula  of  Macdonald, 
which  has  been  discussed  and  confirmed  by  Love,  and  also 
Nicholson's  formula,  give  the  index  \  to  the  wave-length. 
The  formulae  of  March  and  Rybczynski,  students  of 
SoMMERFELD,  give  thjs  Same  index,  it  may  be  mentioned  ; 
but,  as  has  been  demonstrated  by  Love,  a  fundamenta 
blunder  exists  in  their  work.  The  index  found  by  Austin 
and  Cohen  for  the  spark  is  i,  and  that  now  found  by 
Fuller  for  the  arc  is  1-4.  Strictly,  the  theoretical  formulao 
are  pro[)erly  compared  only  with  the  arc  results,  since  con- 
tinuoas  waves  are  assumed  in  the  deduction  ;  and  hero 
Fuller's  result  suggests  that  diffraction  cannot  accoimt 
fully  for  the  facts.  While  on  comparing  the  arc  and  spark 
results  we  arrive  at  a  conclusion  that  may  be  of  great 
practical  importance — namely,  that  for  the  distances 
covered  by  these  experiments  the  arc  and  ticker  combma- 
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tion  is  superior  to  the  spark  qpid  crystal  detector  com- 
bination for  wave-lengths  over  3,000  metres,  though 
inferior  for  shorter  wave-lengths. 


The  Russian  Market. 

Elsewhere  in  our  present  issue  we  pubhsh  the  conclusion 
of  an  article  by  Mr.  P.  Gubewitsch,  a  Russian  engineer, 
in  which  a  great  deal  of  interesting  information  is  given  in 
regard  to  the  Russian  market.  There  is  no  doubt  that 
much  remains  to  be  done  in  the  electrical  development  of 
Russia,  and  it  is  equally  certain  that  the  Russian  manufac- 
turers are  not  in  a  position  to  supply  an^lhing  Hke  the  whole 
needs  of  their  home  market.  A  great  deal  of  machinery 
must  therefore  be  imported,  and  it  will  be  our  own  fault  if 
British  manufacturers  do  not  benefit  by  the  new  conditions, 
and  do  not  export  largely  in  order  to  supply  Russian  needs 
in  the  near  future.  The  cost  of  production  in  Russia  is 
high  for  a  variety  of  reasons,  one  of  which,  oddly  enough,  is 
that  there  is  a  high  tariff  on  raw  materials.  For  example, 
the  import  duty  on  raw  iron  amomits  to  100  per  cent,  ad  vol. 
Consequently,  although  there  are  import  duties  on  all 
classes  of  electrical  machinery,  the  tariff  on  raw  materials 
is  a  great  handicap  on  the  home  producer,  and  affords  some 
compensation  to  engineerijig  firms  wishing  to  import  plant 
into  Russia.  It  may,  however,  be  well  to  assume  that  the 
tariff  on  raw  materials  wiU  be  considerablv  reduced  after 
the  war,  provided  that  the  mine  owners  and  iroii  and  steel 
producers  camiot  bring  sufScient  pressure  upon  the  Govern- 
ment to  prevent  such  a  step.  In  considering  this  market 
there  are,  of  course,  local  conditions  which  must  be  taken 
into  account,  and  in  this  direction  we  fear  that  we  have  a 
national  weakness  for  disregarding  such  matters.  For 
example,  prices  for  the  importer  should  preferably  include 
carriage  and  duty,  and  firms  who  are  not  accustomed  to 
charges  of  this  kind  may  find  it  difficult  to  arrive  at  proper 
figures.  It  is  essential,  however,  if  a  trade  is  to  be  done  in 
foreign  markets,  that  the  local  conditions  should  be  reahsed, 
and  that  prices  should  be  given  on  a  basis  which  is  easily 
imderstood.  These,  and  many  other  points,  are  discussed 
bv  Mr.  Gprewit.sch. 


Industrial  Prosperity. 

A  '.ioou  many  annual  meetings  of  manufacturing  com- 
panies are  now  being  held,  and  although  the  results  cannot 
be  taken  as  a  complete  indication  of  the  effect  of  existing 
conditions,  the  reports  generally  refer  to  some  marked  effects 
of  the  present  conflict.  When  the  percentage  joining  the 
Colours  rises  to  20  per  cent,  of  the  staff  and  employees  of  a 
works  the  efforts  of  those  remaining  beliind  are  rendered 
none  too  easy  if  the  desired  output  is  to  be  maintained.  In 
this  connection  it  must  not  be  forgotten  that  overtime 
beyond  a  certain  proportion  leads  to  a  lowering  of  the 
standard  of  work,  and  therefore  a  point  is  soon  reached 
beyond  which  the  overtime  cannot  be  hicreased  with  advan- 
tage. Among  the  firms  who  have  made  satisfactory  pro- 
gress during  the  past  year,  we  are  glad  to  note  Messrs. 
Willans  &  Robinson,  who  are  paying  a  dividend  of  10  jxt 
tent,  on  the  ordinary  shares.  Messrs.  Johnson  &  Phillips 
also  arc  paying  .'3  per  cent,  on  their  ordinary  shares,  and  we 
gather  that  this  would  have  been  mcreased  under  normal 
conditions.     Again,   the    report,  of   the    British   Thomson- 


Houston  Company  shows  a  net  profit  some  £10,000  greater 
than  in  the  previous  year,  and  further  debentures  have  been 
redeemed.  These  results  are  typical  of  those  firms  who 
are  more  or  less  engaged  on  Government  work. 


Gift  to  Sheffield  University. — Sir  Joseph  'Jonas,  chairman 
of  the  Apphed  Science  Committee  of  the  University  of  Sheffield, 
has  given  the  University  £.5,000  to  foimd,  endow  and  equip  a 
testing  laboratory  in  connection  with  the  Applied  Science 
Department. 

British  Industries  Fair.— The  British  Industries  Fair,  which 
has  been  organised  by  the  Board  of  Trade,  will  open  on  Monday 
next  at  the  Royal  Agricultural  Hall,  IsHngton,  N.,  and  will 
continue  till  the  21st  inst.  Buyers  from  the  Continent, 
Canada,  America  and  other  places  have  notified  their  intention 
of  attending  and  inspecting  the  exhibits  of  the  600  firms, 
who  have  been  allotted  space.  There  will  be  special 
enquiry  offices  for  each  of  the  trade  sections,  as  well  as  inter- 
preters, and  an  office  of  Commercial  Intelhgence  Branch  of  the 
Board  of  Trade  in  order  that  every  possible  facility  will  be 
available  to  buyers  and  exhibitors. 

Electrolysis  in  Reinforced  Concrete  Poles. — Experiences 
as  regards  electrolytic  action  on  1,500  reinforced  concrete  poles 
on  the  Utica-Syracuse  lines  of  the  New  York  State  railways 
during  the  last  five  years  are  related  in  the  "  Electric  Railway 
Journal."  Of  these  poles  only  three  developed  defects,  which, 
upon  investigation,  proved  to  be  directly  traceable  to  leakage 
of  the  600-volt  trolley  current  through  the  reinforcing  rods  to 
earth.  The  e\ideut  remedy  for  this  is  to  insulate  the  pole 
completely  by  placing  in  the  spans  the  proper  strain  insulators. 
In  every  case  ample  warnins:  of  the  failure  was  given  by  the 
gradual  cracking  of  the  concrete  long  before  the  pole  was  liable 
to  fail  altogether. 

Coal  SuppUes. — We  have  pleasure  in  noting  that  a  confer- 
ence was  held  yesterday  of  representatives  of  the  electrical  and 
gas  undertakings  at  the  Institution'  of  Electrical  Engineers,  for 
the  purpose  of  considering  the  best  course  to  adopt  for  bringing 
the  far-reaching  issues  evolved  under  the  attention  of  the  Gov- 
ernment with  a  view  to  some  inmcdiate  measures  of  relief 
being  obtained. 

The  chair  was  taken  b}-  Sir  CoBBET  WooDALL  (president  of  tlu-  British 
Commercial  Gas  Association),  and  tlie  loctm-e  theatre  was  crowded  to 
overflowing.  The  chairman  dealt  with  tlie  importance  of  the  subject, 
expressing  the  view  that  the  desire  for  some  alteration  of  existing  con- 
ditions weis  not  due  to  the  greed  of  traders  in  gas  and  electricity.  The 
country  was  now  faced  with  a  coal  famine,  due  partly  to  miners  joining 
the  Colours,  and  partly  due  to  the  men  who  remain  not  making  an  effort 
to  maintain  the  output,  (^oal  owners  were  to  blame  to  some  extent  for 
seeking  to  make  profits  tlirough  the  jiresent  special  circumstances.  The 
opening  remarks  of  the  chairman  were  supported  by  Sir  .Iohn'  Sn'ELL 
(president  of  the  Institution  of  Electrical  Engineers).  The  chairman 
then  called  on  Alderman  K.w  (Manchester)  to  propose  a  resolution. 
This  resolution,  while  congratulating  the  Government  on  the  action  they 
had  taken  in  appointiiii:  a  Commitiee  to  deal  with  the  export  of  coal, 
and  hoping  that  this  might  be  etiective  in  limiting  exports,  viewed  with 
the  deepest  concern  the  depletion  of  stocks  and  difficulty  of  renewing 
them,  and  urged  the  Government  to  take  stops  to  exjx-dite  the  output 
of  coal  at  the  pits  and  ii\crease  the  facilities  of  transport  by  rail  and  water. 
Mr.  FitANK  B.\ii,Ey  seconded  the  resolution.  Mr.  Bond  (president 
of  the  Institution  of  Gas  Engineers)  briefly  supported  the  resolution, 
as  did  also  Mr.  R.  A.  Ch.\ttock  (representing  the  I.M.E.A.).  Mr. 
R.'NEvn^LK,  M.P.,  urged  the  desirability  of  putting  some  dofinito  coursi 
before  the  Government  rather  than  an  indeliniti?  resolution.  Bailie  Tnwix, 
of  tilasgow,  spoke  in  support  of  the  resolution,  and  stated  that  the  stock 
of  coal  in  Glasgow  had  been  largely  depleted,  but  had  been  somewlial 
renewed  by  buying  at  high  prices.  Sir  .Alkxander  Ken'vedv  statfil 
that  in  London  no  blame  was  to  be  attached  to  the  suppliers  of  coal, 
who,  he  was  sure,  were  not  making  mubie  profits.  After  some  other 
remarks,  the  resolution  was  put  to  the  meeting  and  was  unaniniousl.v 
carried.  Aid.  Piiillip.s  (of  Salford)  moved  that  the  Governmen' 
be  asked  to  take  such  slejjs  as  will  reduce  the  price  of  coal  to  withie 
reasonable  liniit,s.  After  some  discussion,  the  resolution  was  carriei 
practically  unanimously.  La.stly,  a  resolution  was  proposed  that  i 
rei)resentativc  deputation  Iw  appointed  to  place  the  mattt-r  before  i\v 
Government,  and  the  names  of  the  proposed  memltors  wore  read  out 
This  resolution  was  carried  mianimouslj'  and  the  membership  wa 
adopted.  The  proceedings  closed  with  resolutions  of  thanks  to  tlio.- 
chiefly  concerned. 

In  our  next  issue  wc  shall  give  o  full  account  of  the  meetiug. 


THE  ELECT  RICIAN,  iMAY  7,  1915. 


149 


Petrol-Electric  Automobile. — An  automobile  which  is 
equipped  with  a  5  kw.  petrol  engine-driven  generator,  a  series- 
wound  motor  and  a  storage  battery  has  recently  been  developed 
by  the  Gait  Motor  Co.  A  water-cooled  two-cylinder,  two- 
stroke  engine,  directly  connected  to  the  generator,  furnishes  the 
power.  This  engine  embodies  several  novel  featxires  of  design. 
The  generator  operates  at  50  volts.  The  battery  is  divided 
into  two  groups,  and  is  carried  on  each  side  of  the  chassis  out- 
side of  the  frame.  The  motor  is  directly  connected  to  the  rear 
axle  through  a  double  universal-jointed  shaft  and  4  to  1  reduc- 
tion gear.  The  engine  is  only  12  in.  in  over-all  length  and 
weighs  2501b.  The  total  weight  of  the  car  is  approximately 
5,000  lb.,  but  the  Company  is  also  expecting  to  build  auto- 
mobiles of  2,800  lb.  and  3,000  lb.  The  battery  is  of  suf&cient 
rating  to  operate  the  car  for  20  miles  over  ordinary  roads  with- 
out the  assistance  of  the  engine.  The  car  is  geared  for  speeds 
up  to  40  miles  per  hour.  Tests  with  the  car  have  shown  a  fuel 
consumption  of  58-5  ton-miles  per  gallon  of  fuel.  The  fuel  con- 
sumption of  the  power  plant  alone  is  claimed  to  be  |  pint  per 
kilowatt-hour 

Electric  Cooking  Exhibit  at  the  Horticultural  Hall.— In 
connection  with  the  Women's  Exhibition,  which  has  been  open 
dm'ing  the  past  week  at  the  Horticultural  HaU,  and  which 
closes  to-morrow,  the  Westminster  Electric  Supply  Corpn. 
have  arranged  an  extensive  exhibit  of  electric  cooking,  heating 
and  subsidiary  apparatus  in  the  annexe.  A  large  working  kitchen 
has  been  in  operation  under  the  charge  of  Mrs.  Annie  Cross,  who 
is  giving  practical  demonstrations  at  intervals  during  the  day 
and  evening.  The  equipment  comprises  a  Carron  5  kw.-6  kw. 
cooker,  an  E.O.A.  6  kw.  range,  a  complete  Plexsim  kitchen  out- 
fit, a  Belhng  grill  and  several  Belhng  hot-plates  ;  a  standard 
Ferranti  cooking  range  is  also  included.  A  number  of 
Belhng  2|  kw.-3  kw.  fires  are  on  view,  and  the  subsidiary 
appliances  includes  a  selection  of  separately  heated  utensils 
supphed  by  Messrs.  Benson  &  Co.,  and  other  makers.  Various 
patternri  of  electric  irons  are  also  exhibited.  The  whole  of  the 
display  is  in  charge  of  one  of  the  selling  engineers  of  the 
Westminster  Electric  Supply  Corpn.  On  Tuesday  afternoon 
Mrs.-  Maud  Lancaster  gave  a  lecture  on  the  domestic  uses  of 
electricity  for  cooking,  heating,  cleaning  and  ventilating  pur- 
poses. This  lecture  was  attended  by  a  small  gathering  of 
ladies,  who  appeared  to  take  considerable  interest  in  the  subject. 
The  apparatus,  of  which  Mrs.  Lancaster  explained  the  various 
uses  from  the  platform,  was  kindly  supplied  by  the-  West- 
minster Electric  Supply  Corpn.  The  gas  interests  are  repre- 
sented at  the  exhibition  by  a  comparatively  small  and  inani- 
mate exhibit  of  modern  gas  fires,  so  it  may  be  presumed  that 
the  special  activities  shown  by  the  electricity  supply  people  wiU 
have  an  important  educative  effect  upon  the  ladies  who  have. 
we  understand,  visited  in  great  numbers  dm'ing  the  course  of 
(;he  week. 

Current  Topics. 

Subjects  of  current  interest  dealt  with  in  this  issue  include 
the  following : — 

I)r.  ('.  y.  Drysdale  contributes  an  article  on  the  "  Alternate-current 
'''■•••ntioiiieter  as  a  Standard  Instrument '"  (p.  157). 

■   publish  an  article  by  Mr.  R.  D.  Gifford  on  "  A  Method  of  De- 
iiing  the  Pha.se  Angle  of  Current  and  Potential  Transformers  " 

'"''*■ 
'   conclude  an  article,  by  Mr.  P.  Gurewitsch,  on  the  "  EngKsh 

•  rotechnical  Industry  and  the  Russian  Market  "  (p.  160). 

N  iibstract  of  a  Paper  on  "  Continuous  Waves  in  Long-distance 

un-telegraphy,  '  by  -Mr.  L.  F.  Fuller,  appears  on  p.  1-54. 

We  reproduce  in  abstract  an  article  on  "  Bearing  Currents,"  by 

I  Ir.  p;.  0.  Merrick  (p.  1.51). 

I    A  Paper  on  '■  Protective  Devices  agamst  Lightning  and  Surges," 

Messrs.  E.  Kilbum  Scott  and  L.  F.  Fogarty,  is  abstracted  (p.  102). 

I    Ue  give  an  account  of  the  discussion  which  took  place  before  the 

institution  of  I-Ucctrical  Engineers  in  London  and  Manchester,  on 

'  Ir.  A.  Dickinsons  Paper  on  the  "  Bombay  Hydro-Electric  Scheme  '" 

'      KiT). 

Ill  jHi Ilka'  MeelingH  and Rfiji/rts. — Meetings  of  the  Indo-Europciin 

•  _'ra|)h  Co.,  Chiba  Submarine  Telegraph  Co.,  Babcock  &  Wilcox, 

Icutta  TramwayB  Co,,  JohnBon  &  Phillips,  Oriental  Telephonic  & 


Electric  Co.  and  Richardsons,  Westgarth  &  Co.,  are  reported  ;  and 
the  directors'  reports  abstracted  include  tliose  of  the  Anglo-American 
Telegraph  Co.,  British  Thomson-Houston  Co.,  Calcutta  Electric 
Supply  Corpn.,  City  of  Santos  Improvements  Co.,  Craigparlv  Electric 
Cable  Co.,  Eastern  Telegraph  Co.,  Eastern  Extension,  Australasia  & 
China  Telegraph  Co.,  Evered  &  Co.,  Cieneral  Electric  Co.  (U.S.A.), 
Lisbon  Electric  Tramways,  Paignton  Electric  Light  Co.,  South  Wales 
Electrical  Power  Distribution  Co.,  Southport  Tramways  Co.,  Sub- 
marine Cables  Trust,  West  African  Telegraph  Co.,  West  Coa.st  of 
America  Telegraph  Co.,  West  India  &  Panama  Telegraph  Co., 
Western  Canada  Power  Co.,  Wolverhampton  District  Electric 
Tramways  and  Yorkshire  (Woollen  District)  Electric  Tramways 
(pp.  179-182).     

OBITUARY. 

LtEVT.  D.  H.  Field. — We  regret  to  record  the  death  of  Lieut. 
Dare  Hamilton  Field,  who  was  recently  killed  in  action.  The 
deceased  officer  was  assistant  works  manager  of  the  British  Alu- 
minium Co.,  Milton,  Staffordshu-e. 

Lieut.  E.  Dakwix.: — We  also  regret  to  record  the  death  of  Lieut. 
Erasmus  Darwin,  who  was  kiUed  in  action.  Deceased,  who  wa,s  a 
director  of  the  Cambridge  Scientific  Instrument  Co.,  had  a  distin- 
guished career  at  the  University,  and  gained  an  exhibition  in 
mathematics  at  Trinity  College,  Cambridge.  On  the  outbreak,  of 
war  the  deceased  lieutenant  held  an  important  appointment  with 
Messrs.  Bolokow,  Vaut;han  &  Co..  of  Middlesbrough. 


PERSONAL. 

Prof.  E.  W.  Marchant,  of  Liverpool  University,  has  been  elected 
chairman  of  the  Liverpool  Engineering  Society  for  the  ensuing  year. 

Mr.  J.  Shepherd,  assistant  electrical  engineer  to  the  tramways 
department  of  the  London  County  Coimcil,  has  resigned  in  order  to 
engage  in  practice  as  a  consulting  engmeer  as  from  July  1,  1915. 
Mr.  Shepherd  has  held  the  position  of  assistant  electrical  engineer 
to  the  L.C'.C.  tramways  department  since  Xov.  1,  1910,  and  his 
resignation  will  take  effect  as  from  Sept.  30,  1915. 

We  regret  to  notice  that  Second  Lieutenant  .John  Chamberlain, 
of  the  South  Wales  Borderers,  was  wounded  in  action  in  Flanders. 
Mr.  Chamberlain,  who  is  a  son  of  the  late  Mr.  Arthur  Chamberlain, 
is  chairman  of  Tubes  (Ltd.),  and  a  director  of  Credenda  Conduits, 
Chamberlain  &  Hookham  and  other  companies.  During  the  recent 
fighting  he  was  rather  seriously  woimded  in  the  stomach.  He  was 
treated  at  the  Base  Hospital  and  on  the  28th  ult.  he  returned  to  Lon- 
don.    We  understand  that  the  patient  is  progi-essing  satisfactorily. 

One  of  the  two  companies  of  the  Dmidee  Territorial  Engineers, 
under  the  command  of  Capt.  Harry  Richarilson,  the  city  electrical 
engineer,  left  Dundee  on  Tuesday. 

On  Monday  last  week  Mr.  Charles  Bright,  F.R.S.E.,  gave  a  lecture 
at  Tonbridge  on  various  aspects  of  the  war,  talking  as  his  title: 
'■  Nothing  as  UsuaL" 

APPOINTMENTS  VACANT  AND  FILLED. 

An  assistant  electrical  engineer  Is  required  by  the  C4overnment  of 
Malta  for  service  in  the  electric  lighting  department.  Salary  £150 
per  annum.  Applications  to  Messrs.  Preece,  Cardew,  Snell  &  Rider, 
8,  Queen  Anne's  Gate,  S.W.    See  an  adueriisemeiit. 

The  Commissioners  for  the  Port  of  Calcutta  require  an  assistant  to 
the  superintendent  of  machineiy.  Candidates  must  have  had 
thorough  mechanical  and  electrical  training.  Salary  Rs.450  per 
month,  rising  by  increments  of  Rs.  50,  to  Rs.  600,  with  free  quarters, 
&c.  Applications  to  the  consulting  engineer  and  London  agent  (Jlr. 
J.  Angus,  M,1.C,E.),  17,  Victoria-street,  Westminster,  S.W.,'by  May 
28.     .See  also  an  ativerlisemenl. 

A  first-class  turbine  mechanic  is  required  for  the  operation  of  a 
large  turbine-driven  a.c.  plant.     iSee  adverliscment. 

A  chief  of  the  mains  department  is  required  for  the  Gomeonte- 
Electriciteitswerken,  Amsterdam.  Applications  by  May  Li  to  the 
Directio  der  Gomeente-Electriciteitswerken,  Hoogte  Hadijk  200, 
Amsterdam. 

Two  assistant  storekeepers  are  required  by  the  Government  of 
Nigeria  for  the  Posts  and  Telegraphs  Department.  Commencing 
salary  £250,  rising  to  £300.  AppUcations  to  the  Crown  Agents  for 
the  Colonies,  Whitehall-gardens,  London,  S.W. 

AiJjilications  arc  invited  for  the  position  of  principal  of  the  Wigan 
and  District  Mining  and  Technical  College.  Forms  of  application 
from  Mr.  A.  M.  Lamb,  chairman,  Cieneral  Purposes  Committee,  to 
whom  applications  by  May  12. 


Mr.  (;.  H.  Hayes  has  been  appointed  as.si»tant  mains  superintendent 
in  pluec  of  .Mr.  W.  I',.  Poole  resigned. 
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Scottish  Section  of  the  Institution  of  Electrical  Engineers. — The 

fifteenth  annual  report  of  the  Committee  was  ]iiesented  at  the 
annual  general  meeting  held  on  the  13th  ult.  .Six  meetings  were 
held  during  the  session,  and  the  average  attendance  tliereat,  although 
not  satisfactory,  was  much  the  same  as  last  year.  The  total  member- 
ship at  the  end  of  the  session  was  370,  a  reduction  of  5  per  cent,  on  the 
previous  year.  The  office-bearers  for  the  ensuing  session  were 
elected  a«  follows  :  Chairman,  Mr.  David  A.  Starr  ;  Vice-Cltairman, 
3Ir.  J.  K.  Stothert ;  Past  Chairmen,  Messrs.  W.  M'Wlurter,  S.  Mavor 
and  J.  Lowson  ;  Chairman  of  Students'  Section,  Mr.  A.  Page  :  Ordinary 
Members  of  Committee,  Messrs.  J.  S.  Xicholson,  E.  T.  Goslui,  G. 
Stevenson,  J.  E.  Sayers,  A.  S.  Hampton,  J.  D.  Cormack,  F.  H. 
Whysall,  W.  W.  Lackie,  JIagnus  Maclean,  Alex.  Lindsay,  A.  Wilson  ; 
Hon.  Sec.  and  Treas..  Mr.  J.  Tavlor ;  Assist.  Hon.  Sec,  Mr.  W.  F. 
MitcheO. 

Junior  Institution  of  Engineers. — An  interesting  Paper  on  the 
'■  Interlocldng  of  Points  and  Signals  "'  was  recently  given  before  this 
Institution  by  Mr.  T.  S.  LasceUes,  who  traced  the  development  of 
railway  signalling  from  the  early  days  of  railways  to  the  present  time. 
Interlocking  was  applied  extensively  from  1860  onwards,  and  in 
1889,  after  the  Railway  Regulation  Act,  following  the  terrible 
Armagh  disaster,  its  use  became  compulsory.  The  locking  frames 
adopted  fell  into  two  classes,  those  in  which  the  locking  was  actuated 
by  the  movement  of  the  lever  itself,  and  those  in  which  it  was 
operated  through  the  lifting  of  the  trigger  or  catch  handle  of  the  lever. 
The  tappet  principle  was  now  imiversally  adopted  for  interlocking 
the  levers.  After  dealmg  with  the  different  types  of  signals,  the 
author  went  on  to  discuss  the  use  of  points.  Points  were  worked 
by  a  system  of  rods,  which  had  to  be  compensated  for  changes  in 
temperature,  and,  in  the  case  of  facing  points,  arrangements  made 
for  securely  locking  them  during  the  passage  of  a  train  and  before  a 
governing  signal  could  be  lowered.  All  points  over  which  an  im- 
portant move  was  made  were  also  fitted  with  detectors  to  ensiu-e 
their  being  in  the  correct  position  in  obedience  to  the  lever  before  a 
signal  was  lowered.  Electricity  was  now  extensively  used  for  this 
purpose,  and  ako  for  repeating  the  position  of  signals  out  of  sight 
of  the  signalman  and  for  controlling  levers,  &c.,  through  the  track 
circuit.  Many  things,  such  as  controlling  outl^•ing  points  and 
slotted  signals — i.e.,  signals  controlled  from  more  than  one  cabin — 
were  now  done  electrically  instead  of  mechanically. 

Royal  Institution. — The  annual  meeting  was  held  on  Saturday 
afternoon  last.  Sir  J.  C'richton  Browne,  in  the  chair,  when  the  follow- 
ing gentlemen  were  mianimously  elected  as  Officers  for  the  ensuing 
year :  President,  the  Duke  of  Xorthumberland  ;  Treasurer,  Sir  J. 
Crichton-Browne  ;  Secretary,  Col.  E.  H.  Hills  :  Managers,  Sir  Thomas 
Barlow,  Bart.,  Dr.  H.  T.  Brown,  Dr.  .J.  H.  Balfour  Browne,  Dr. 
A.  Carnegie,  Mr.  C.  E.  Groves,  Sir  Robt.  Hadrield,  .Mr.  C.  Hawksley, 
The  Hon.  R.  C.  Parsons,  Mr.  E.  Pollock,  Sir  .lanies  Reid,  Bart.,  The 
Right  Hon.  Lord  Rothschild,  Messrs.  A.  Siemens,  A.  A.  Campbell 
Swinton,  H.  Swithinbank,  The  Right  Hon.  Lord  Wrenbury.  Visitors . 
Rev.  E.  S.  Dewick,  Lieut-Col.  H.  E.  Gaulter,  :Mr.  J.  G.  Gordon,  Dr. 
W.  .J.  Gow,  Dr.  J.  Dundas  CJrant,  JMessrs.  J.  W.  Jarvis,  James  Y. 
.Johnson,  H.  R.  Kcmi)c,  F.  Leggc,  F.K.  McClean,  E.  R.  Moon,  R. 
Pearce,  H.  G.  PliinnuT.  A.  .}.  Walter,  and  Sir  Henry  .1.  Wood.  At  a 
general  meeting  held  (in  .Monday  it  was  announced  that  the  I'resident 
had  nominated  the  following  as  Vice-Presidents  for  the  ensuing  year  : 
Sir  Thomas  Barlow,  Bart.,  Dr.  J.  H.  Balfour  Browne,  JNIr.  ('. 
Hawksley,  Mr.  E.  Pollock,  Su-  James  Reid,  Bart.,  The  Right  Hon. 
Lord  Wrenburv,  Sir  J.  Crichton-Browne,  and  Col.  E.  H.  Hills. 

Institute  of  Metals.— Sir  J.  J.  Thomson,  O.M.,  F.R.S.,  will  deliver 
this  year's  Institute  of  Metals  May  Lecture,  his  subject  being  "  The 
Passage  of  Electricity  Through  Metals."  The  lecture  will  bo  given, 
at  the  Institution  of  Electrical  Engineers  on  Wednesday,  May  12  at 
8.30  p.m.  The  Council  have  ap]K)inted  Jlr.  W.  E.  Gibbs  as  acting 
honorary  investigator  to  the  Corrosion  Coniniitlee,  owing  to  the 
absence  of  Dr.  G.  D.  Bengough,  on  active  service. 

British  Science  Guild.  A  repprt  has  been  Lssued  by  a  committee  of 
the  Briiisli  Science  (UnUl  on  the  supply  of  glass  for  optical  instru- 
ments generally  sin^■(^  t  he  outbreak  of  war.  As  to  the  supply  of  glass 
for  telescopes,  binoculars,  range-finders  and  other  .service  instru- 
jnents,  the  committee  report  that  the  sujjply  is  sufficient  for  the  pur- 
pose, b\it  that  the  supply  of  English  glass  has  not  always  been 
adequat(^  in  quantity,  and  delays  have  been  experienced  in  obtaining 
quick  dehvery.  The  iMJsition  with  regard  to  glass  for  photographic 
and  micrographic  purposes  is  not  no  good,  and  generally  a  sufficient 
variety  of  English  gla.s.ses  is  not  available.  Provision  for  thoauthori 
tative  testing  of  glass  is  not  sufficient  and  the  Coniinittou  suggest 
that  the  National  Physical  Laboratory  could  do  something  in  this 
•direction.     It  is  also  suggested   that  a  research   on  a  refractory 


material  for  lining  the  melting  ''  pot  ""  might  be  carried  out.  As 
regards  the  future,  the  Committee  recommend  that  these  latter  two 
points  should  be  given  immediate  attention.  It  is  further  recom- 
mended that  facilities  for  systematic,  scientific  and  manual  training 
in  technical  optics  should  be  provided,  and  as  educational  training 
takes  time,  the  organisation  of  optical  training  should  be  taken  in 
hand  at  once. 

Institute  of  Chemistry. — The  results  of  the  examinations  recentlj 
held  in  London  have  been  published. 

Of  5  candidates  who  presented  themselves  for  the  intermediate  exami 
nation,  2  passed  :  T.  L.  SIcEwan,  B.Sc,  and  E.  Mendoza.  Of  10  candi 
dates  who  presented  themselves  for  the  Final  (A.I.C.)  examination,  ! 
passed : — In  the  Branch  of  Physical  Chemistry :  E.  K.  Rideal,  B.  A.,  Ph.D. 
in  Organic  Chemistry  :  W.  S.  Allen  and  Gilbert  Harding  ;  in  Chemistr 
(and  Microscopy)  of  Food  and  Drugs,  Fertilisers  and  Feeding  Stuffs 
Soils  and  Water  :  A.  S.  Carlos.  B.Sc.^R.  H.  Hopkins,  B.Sc,  D.  A.  Legg 
A.  R.  Pearson,  B.Sc,  A.R.C  S.,  and  G.  A.  Stokes. 


ARRANGEMENTS  FOR  THE  WEEK. 


FRIDAY,  May  Tth  (to-day). 

Royal  Ixstitutios. 
9  p.m.     Meeting    at     Albemarle-street,     Piccadilly,     London,     W 
Discourse  on  "  Electrons  and  Heat,"  by  Prof.  O.  W.  Richardsor 
F.R.S. 
SATORDAY,   May  Sth. 

Royal  Institution. 

3  p.m.     Jleeting     at    Albemarle-street,     Piccadill}%     London.     W 

Lecture  on  "  Photo-Electiicity,"  by  Prof.  J.  A.  Fleming,  F.R.S 

(TyndaU  Lecture  II.) 

Notts  and  DERBYSEtiRB    Branch   of   the  Association   of  Mintui 

Electrical  Exgineers. 

■3  '30  p. m.     Meeting  at  University  College,  Nottingham.     Paper  oi 

'"  Protective  Devices,"  by  Messrs.  E.  Kilburn  Scott  and  L.  F 

Fogarty. 

TUESDAY,  May  lltli. 

Society  of  Engineers. 

7:30  p.m.     Meeting  at  the  Institution  of  Electrical  Engineers,  Vic 

toria  Embankment,  London,  W.C.      Paper  on  '"  Some  Futur 

Developments  in  Heating  and  Ventilation,"   by  Mr.   A.   B 

Barker. 

WEDNESDAY,  May  12th, 

V(  iRKsHiRE  Section"  of  the  Is-stitution  of  Electric.\l  Exoineeks, 

<"  p.m.     .\nnual  General  Meeting  at  the  Philosophical  Hall,  Leeds 

Paper   on   the   '"  Power   Supply  of  the   Central   Mining-Ran' 

ilines  Group,"  by  Mr.  .1.  H.  Rider. 

BiRiiiNGHAM  Section  of  the  Ixstitition  of  Electrical  BNorsEESs 

1 .30 p.m.     Annual  General  Meeting  at  the  University.  Edmunc 

street,  Birmingham. 

Royal  Society  of  Arts. 
S  p.m.     Meeting  at  18,  John-street,  Adelphi,  London,  W.     Paper  0 
"■  Recent  Progress  in  Pyrometry,"  by  Mr.  C.  R.  Darling. 
FRIDAY,  May  14th. 

JiNioR  Institution  of  Engineers. 
V  p.m.     Meeting  at  39,  Victoria-street,  London,  S.W.     Paper  on  th 
"  Production  of  Sound  from  Wind  Vibrations,"  by  >Ir.  G.  < 
Simonds. 

Institution  of  Mechanical  Engineers. 

S  p.m.     Meeting  at  the  Institution  of  Civil  Engineers,  Great  Georgi 

street,  London,  S.W.     Paper  on  the  '"  Distribution  of  Heat  ; 

the  Cylinder  of   a  Gas-Engine,"  bv  Prof.  A.  H.  Gibson  an 

Mr.  W.  J.  Walker. 


THE  NATIONAL  RELIEF  FUND. 

(Treasurer  H.R.H.   The  Prince  of  Wales.) 

This  great  National  Fund,  for  the  lelief  of  those  amongst  the  needie 
classes  who  are  widowed,  orphaned  and  otherwise  affected  by  the  iigbtio 
in  which  our  troops  and  ships  are  now  taking  part,  urgently  seoka  ooatii 
butiona  however  small.  These  can  be  sent  with  the  following  nctf 
which  can  be  cut  out,  filled  in,  put  in  an  envelops  and  sent  utuiumptu 
addressed  H.R.H.  The  Prince  of  Wales,  Buckingham  Palace,  Londoa 


/  enclote  £  «.  it.  inntrd  Ike  I'rince  of   Walu 

NATIONAL  RELIEF  FUND. 

Name 

Addrut 
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BEARING  CURRENTS. 


BY    E.    G.    MERRICK. 


Summary. — The  author  explains  the  general  theory  of  currents  in  the 
bearings  of  electrical  machinery,  records  tests  on  the  value  of  these 
currents  and  mentions  the  means  adopted  for  preventing  them. 


Trouble  is  frequently  experienced  with  rotative  electrical  machi- 
nery due  to  the  destructive  effect  of  currents  in  the  bearings.  The 
theory  of  the  production  of  these  cunents  is  not  generally  under- 
stood, and  comparatively  little  data  on  this  subject  has  been  pub- 
lished. 

Consider,  first,  the  case  of  a  four-pole  revolving-field  alternator  as 
indicated  in  Fig.  1.  Since  the  flux=magnetomotive  force/magnetic 
resistance,  we  have 

4  4 

—XI  -  NI, 

10  10 

2 "—  2--^ 

■where  NI  is  the  ampere-tur.:s,  I  is  the  length,  fj.  the  permeability,  and 
q  the  cross-section  of  the  various  parts  of  each  circuit. 

If  the  reluctances  of  the  two  circuits  are  equal,  then  91=92 !  t)ut 
these  reluctances  may  be  different,  due  to  peculiarities  in  the  design, 
Tjy  variations  in  the  permeability  of  the  iron,  or  even  by  faulty 
machining  or  assembly  of  the  parts.  Referring  to  Fig.  2,  if  the 
reluctance  of  the  joints  between  the  two  halves  of  the  stator  frame  is 
appreciable,  the  total  reluctances  of  the  two  circuits  will  be  different, 
and  9i  w  ill  be  greater  than  9,  by  an  amoimt  which  we  may  represent 
hy  X — i.e.,  92=91— X.  The  result  of  this  new  condition  will  be 
more  clearly  miderstood  if  the  flux  lines  are  rearranged  as  shown  in 
Fig.  3,  the  total  flux,  of  course,  remaining  michanged.  Each  of  these 
fluxes  encircle  the  shaft  ;  at  the  instant  shown,  the  flux  represented 
hy  the  dotted  Une  91  is  turning  in  a  clockwise  direction,  and  that 
.lepresented  by  the  full  Une  92  is  turning  in  a  counter-clockwise 
direction.  When  the  rotor  revolves  by  an  amount  equal  to  one 
pole-])itch,  it  is  evident  that  the  direction  of  both  fluxes  reverse  ; 


paths,  or  by  a  difference  in  the  effective  lengths  of  these  paths.  The 
result  is  the  same,  however,  regardless  of  what  is  the  cause  of  the  dis- 
symmetry. It  is  evident  that,  in  the  case  of  direct-current  machines, 
the  conditions  are  exactly  analogous  to  those  given  above. 

Where  the  magnetic  fields  are  produced  by  altematirg  currents 
the  results  are  again  the  same  as  already  described.  The  arrange- 
ment of  the  stator  coils  in  an  asynchronous  machine  is  such  that,  for 
each  pair  of  coUs,  a  cii'cuit  is  formed  similar  to  that  of  two  consecutive 
poles  of  the  synchronous  machine. 

In  a  three-phase  machine  one  phase  is  usually  symmetrically  placed 
with  respect  to  the  joint.s,  and  the  other  phases  produce  the  shaft 
E.M.F.  In  the  case  of  a  two-phase  motor,  the  coils  of  one  phase  will 
be  symmetrically  placed  with  respect  to  the  joints,  and  the  shaft 
E.M.F.  will  be  due  to  the  other  phase  only. 

As  regards  the  generation  of  shaft  cuiTents,  the  only  difference 
between  machines  in  which  the  field  is  produced  by  direct  current 
and  those  in  which  the  field  is  produced  by  alternating  current  lies 
in  the  fact  that  in  the  former  type  a  shaft  E.M.F.  can  be  generated 
only  when  the  machine  is  running,  whereas  in  the  latter  tyjie  an 
E.JI.F.  is  present  whether  the  machine  is  running  or  at  rest,  its 
magnitude  depending  on  the  relative  values  of  the  stator  fluxes  for 
the  standing  and  rmming  conditions.  Due  to  the  fact  that  the  oil 
film  between  the  shaft  and  bearing  is  maintamed  only  when  the 
machine  is  rimning,  the  standing  current  of  a  synchronous  machine 
will  be  greater  than  the  nmning  current  on  accomit  of  the  lower 
bearing  resistance  offered  when  the  machine  is  at  rest. 

If  R  is  the  reluctance  of  one  of  the  main  flux  paths  and  r  that  of 
the  joint,  or  any  otlier  cause  producing  dissymmetry,  then 
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Therefore, 


whicli  shows  the  importance  of  the  ratio  r/R  and  permits  of  the  fol- 
lowing conclusions  :   (1)  As  the  diameter  of  the  air  gap  or  the  number 
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Fig.  1. 


Fig.  2. 


each  flux  has  then  gone  through  a  half  cycle,  and  the  resultant  field 
around  the  shaft,  whose  intensity  equals  X,  has  therefore  the  same 
frequency  as  that  of  the  machine.  Such  a  condition  will,  of  course, 
give  rise  to  an  E.M.F.  along  the  shaft. 

p  In  the  case  of  a  six-pole  machine,  the  flux  9,  outs  the  joint  on  one 
side,  while  the  flux  92  cuts  the  joint  diametrically  opposite.  If  the 
reluctances  of  the  two  joints  are  equal,  there  will  be  no  difference  in 
the  values  of  the  fluxes  and  no  E.M.F.  will  be  induced  in  the  shaft. 
For  an  eight -[jole  macliine  with  two  joints  the  same  condition  exists 
as  that  indicated  in  Fig.  3. 

An  analysis  of  these  conditions  .shows  that  («)  where  the  number 
oi  poles  is  a  multiple  of  twice  the  number  of  joints  an  E.M.F.  may 
be  expected  to  occur  in  the  shaft,  (h)  If  the  number  of  poles  is  not 
a  multiple  of  twice  the  number  of  joints,  the  joints  will  be  evenly 
distributed  between  the  two  flux  circuilK  ;  therefore  there  will  be  no 
variation  in  flux  around  the  shaft,  and  consequently  no  E.M.F. 
induced  in  it.  The  conclusions  undc^  (a)  and  (6)  are  based  on  a  sym- 
metrical distribution  of  the  frame  joints.  Mechanical  considerations, 
however,  sometimes  recjuire  an  luisymmetrical  arrangement  of  the 
joints,  and  this,  imder  certain  conditions,  may  be  such  as  to  reverse 
the  rules  just  stated. 

This  e.x7)lanation  covers  the  general  cases  where  di.s,symmetry  in 

the  magnetic  circuits  originates  from  actual  mechanical  joints  in  the 

'I'nr,  which  is  the  principal  cause  of  induced  voltage  in  the  shaft. 

'  vident,  however,  that  a  more  or  less  unsymmetrical  condition 

lie  produced  in  other  ways  ;  for  instance,  by  a  difference  in  the 

|'<TiiKability  of  the   magnetic   material  constituting  the  two  flux 

•  Abstract  of  an  article  i".  the  "  General  Electric  Review." 


of  poles  increases  R  becomes  greater  and  r/R  smaller,  and  the  un- 
balancing effect  due  to  jomts  or  other  causes  for  dissymmetry  there- 
fore diminishes.  (2)  The  ratio  )/R  decreases  as  the  ratio  of  air-gap 
ampere-turns  to  total  amjierc-turns  increases.  As  the  air  gap  of  an 
induction  motor  is  small  in  comparison  with  that  usually  foimd  in  a 
synchronous  machine,  it  is  evident  from  (2)  that  mduction  motors 
are  especially  susceptible  to  the  effect  of  unsymmetrical  conditions 
in  their  nuignctic  circuits. 

Although  in  general  it  is  possible  to  predetermine  the  cases  in 
which  shaft  currents  may  be  expected  to  occur,  it  is  absolutely 
impossible  to  calculate  the  magnitude  of  these  currents.  This  is  due 
to  the  fact  that  the  ba-ses  for  calculating  either  the  induced  voltage 
in  the  shaft  or  the  resistance  of  the  circuit  formed  by  the  shaft, 
bearings,  pedestals,  base,  &c.,  are  indeterminat(^  quantities.  As  an 
illustration  of  the  impossibility  of  i)redetcrmining  these  factors,  the 
shaft  current  in  an  860  kw.  alternator  cited  by  Adier  was  reduced 
from  200  amperes  to  35  amperes  simply  by  scraping  the  bearing 
linmg  so  as  to  obtain  a  more  perfect  oU  film  over  the  entire  surface 
of  contact.  The  writer  ha.s  also  found  variations  of  several  hundred 
per  cent,  in  the  value  of  these  currents  as  measured  on  machines 
of  exactly  identical  design  operating  in  parallel.  This  is  shown  by 
the  curves  of  Fig.  4,  which  give  the  no-load  characteristic  of  two 
(>2-polc  4,000  k.v.a.  1  l(i  revs,  per  min.  13,200-volt  three-pha.se 
alternators  and  the  shaft  currents  in  the  two  machines  at  normal 
s[)eed  and  variable  voltage.  At  normal  voltag<>  the  shaft  currents 
of  machines  "  A  "  and  "  B  "  are  170  amperes  and  (JO  amperes  respec- 
tively. Fig.  5  shows  the  variation  of  shaft  current  in  machine  "  A  " 
when  running  at  conmant  excitation,  and  therefore  at  practically 
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constant  flux,  but  at  different  speeds.  The  actual  observed  values 
are  sho\^-n  by  the  full-line  ciu've  ""  X."  It  is  interesting  here  to  note 
again  the  effect  of  the  oil  film  between  shaft  and  bearing  ;  the  resis- 
tance of  this  film  decreases  with  decreasing  speed  of  the  mach'ne. 
which  explains  the  higher  proportionate  values  of  ciurent  at  low 
speeds.  If  this  film  resistance  had  remained  constant,  the  shaft 
current  would  have  decreased  in  direct  proportion  to  the  frequency, 
and  would  have  given  a  curve  approximately  as  indicated  by  the 
dotted  line  "  T.' 

**  Extended  tests  made  by  the  Allgemeine  Elecktrizitats  Gesellschaft- 
Union  Elecktrizitats  CieseUschaft  of  Stadlau  showed  that,  when  the 
current  density  in  the  bearing  exceeds  about  1  ampere  per  square 
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Fig.  4 — No-load  SATTrRATioyANBBEAKrsGCcETESor62  pole,  4,000 

K.V.A.,  116  R.P.M.,    13,200  VOLT  THEEE-PHASE  AlTERNATOK  AT  COXSTAXT 

Feequency  Variable  Flttx. 

inch  of  contact,  appreciable  pitting  of  the  journal  takes  place  ;  for 
lower  values  of  current  density  the  pitting  is  limited  to  the  bearing 
babbitt.  Of  the  means  adopted  by  different  manufacturers  to 
protect  shafts  and  bearings  against  the  destructive  effects  of  these 
currents,  only  two  methods  are  of  practical  interest,  viz.  : — 

Method  (A). — Brushes  are  placed  on  both  ends  of  the  shaft,  and  are 
either  earthed  on  the  bearing  pedestals  or  connected  together  by  a 
hea\-^'  copi)cr  conductor.  The  result  in  either  case  is  to  shunt  more 
or  less  of  the  shaft  current  through  this  path,  and  thus  reduce  the 
amount  passing  between  the  shaft  and  bearings.  As  the  resistance 
of  this  latter  path  varies  greatly,  depending  on  whether  the  oil  film 
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Fig.  5. — Varution  rs  Shaft  Cubrest  op  a  02  pole,  4,000  k.v.a., 
116R.P.M.,  13,200  volt  three-phase  Alternator  at  Constant  Flux 
AND  Variable  Frequenxv. 

is  more  or  less  perfect,  and  may  be  very  low  as  compared  with  the 
contact  resistance  of  the  brushes,  the  amount  of  current  shimted 
by  the  brushes  is  indeterminate,  and  the  protection  afforded  is, 
therefore,  uncertain. 

Method  (B).— In  the  case  of  horizontal  machines,  insulation  is 
inserted  between  one  or  more  of  the  bearing  pedestals  and  the 
machine  base,  the  number  of  points  at  which  the  circuit  is  to  be 
broken  depending  on  the  number  of  bearings  and  the  number  and 
typi'  of  machinfM  mounted  on  the  same  shaft.  This  method,  applied 
to  vertical  machines,  necessitates  the  placing  of  insulation  between 


the  upper  beating  bracket  and  the  armature  spider  and  the  insulating 
of  holding-down  bolts.  In  addition,  it  is,  of  course,  necessaiy  to 
insulate  aU  piping,  stairs,  handrails,  &c.,  which  would  otherwise  com- 
plete the  electrical  circuit.  Method  (B)  does  not,  of  course,  reduce 
the  induced  voltage  in  the  shaft  ;  but.  as  this  varies  from  a  fraction 
of  a  volt  to  a  maximum  of  possibly  10  volts,  it  is  of  no  consequence, 
providiiig  the  insulation  described  above  remams  intact.  This 
method,  if  properly  applied,  therefore  provides  an  absolute  pro- 
tection to  journals  and  bearings  against  the  destructive  effects  of 
the  induced  currents  which  have  been  discussed. 


REPRESENTATION  OF  THE  TOTAL  LOSSES  IN  IRON, 
DUE  TO  ALTERNATING  MAGNETISATION,  BY  AN 
EXPRESSION  OF  THE  FORM  W=cB'.* 

BY  X.  W.  mi;  LACHL.iX". 

The  following  experiments  were  carried  out  on  different  brands  of 
iron  by  means  of  an  Epstein  tester  used  in  conjtmction  with  an 
alternator,  the  wave-form  of  wliich  differed  from  a  sine  curve  by 
less  than  .5  per  cent.  The  object  of  the  experiments  was  to  ascertain 
whether  the  total  number  of  watts  lost  per  Idlogram  cotdd  be  ex- 
pressed in  the  form  W=cB'',  as  ah  alternative  to  the  usual  expression 
W=aBi'6  +  6B-,  in'  which  the  hysteresis  and  eddy-current  losses  are 
considered  separately. 

Pig.  1  shows  diagrammatically  the  apparatus  used  in  all  the  tests. 
In  each  case  the  supply  frequency  was  kept  constant  and  a  series  of 
readings  of  voltage-drop  in  the  test  coils  (i.e.,  the  back  E.M.F.),  total 
number  of  watts  lost  (including  I-R  and  instrumemt  losses  which 
were  deducted),  and  current,  were  taken.  The  voltage  was  ad- 
justed so  that  the  maximum  flux  density  in  the  iron  varied  between 
4,000  and  10,000  lines  per  square  centimetre.  Special  care  was 
exercised  when  readings  were  taken  in  the  vicinity  of  these  limits  so 
that  the  values  of  a  and  6  covdd  be  obtained  as  accurately  as  pos- 
sible. 


i/oiCew  CesCer 


Fig.  2  shows,  for  various  frequencies,  the  total  iron  loss  in  watts  per 
kilogramme  of  stallory  j)lotted  against  the  maximum  flux  density. 
In  determining  the  values  of  a  and  h  (hysteresis  and  eddy-current 
constants)  the  curves  were  drawn  to  a  large  scale  and  the  values  of  W 
corresponding  to  Bmax.=  10,000  and  4,000  were  read  off  and  sub- 
stituted in  the  formulae  : — 

"•■--""■-A,...     ,„(?:gi|5),»-.. 


10- 


...  (I) 

for  the  same 


V       0-301) 
The  equation  to  the  curve  in  Fig.  2  is 

W=6-38  X  10-"Bi-6  + 10.57  X  10-!'B^ 
Fig.  3  shows  log(10W)t  plotted  against  log  B; 
curve.     The  equation  to  the  Une  is 

log  ( 1 OW )  =  «  log  B,„  -J-  log  C. 
Choosing  two  points  on  the  Une  (indicated  by  crosses)  and  allowing 
for  the  multiplier  10, 

n=I-75andC  =  2-66xlO-". 

Hence,  the  equation  to  the  curve  is 

W=2-66xlO-'B'-"5 (2) 

To  test  the  accuracy  of  the  above  equations,  we  may  take 
Bmax.  =  5,000  and  8,000  lines  per  square  centimetre,  calculate  the 
corresponding  values  of  W,  and  com[)are  them  with  the  values  from 
the  curve.     These  are  given  in  Table  1. 

In  this  case  equation  (2)  is  a  little  more  accurate  than  equation  (I), 
and  the  error  in  both  cases  is  less  than  I  per  cent,     (It  does  not  fol- 
low that  equation  (2)  will  always  he  more  accurate  than  equat  ion  ( 1  li- 
lt appears  that  in  none  of  the  three  brands  of  iron  tested  is  the 
~*  Abstract  of  a  Paiwr  published  in  the  "  Journal  "  of  the  Institution  of 
Electrical  EnKiucers.  ,  , 

t  l-og  (lOW)  has  been  taken  to  avoid  the  use  of  negative  quantities. 
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TaMe  I. 

Bmax. 

Wfrom 
equation  (1). 

W  from             W  from 
equation  (2).          curve. 

Percentage 

error  of 
equation  (2). 

5,000 
8,000 

0-795               0-795 
1-80                  1-796 

0-79 
1-79 

0-63 
0-34 

hysteresis  constant  proportional  to  the  frequency,  for  the  loss  seems 
to  increase  more  rapidly  than  the  frequency.*  This  may  be  due  to 
the  skin  effect  produced  by  eddy  currents  altering  the  distribution  of 
the  magnetic  lines  of  force  across  the  section  in  such  a  way  that  Bmax. 
is  really  greater  than  that  given  by  calculation.  The  eddy-current 
constant  h  for  each  brand  of  iron  does  not  increase  as  rapidly  as  /-, 
and  this  decrease  may  be  due  to  an  increased  resistance  brought 
about  bv  skin  effect. 


0  2,000     -IpOO     OpOO      8,000    lO.OOn    12,000 

Fig.  2. 

The  values  of  C  anil  //  both  increase  with  the  frequency,  the  in- 
crease in  «  being  ])ractically  the  same  in  each  case,  although  the  i)late 
thicknesses  were  different. f  On  plotting  log  n  and  log  /  it  was  found 
that  the  points  were  almost  coUinear,  so  that  n  and  /  are  connected  by 
a  law  of  the  form  n  =  cj'^i.  Fig.  4  shows  the  values  of  log  w  plotted 
against  log  /. 

Using  the  experimental  values  of  n,  the  corresponding  values  of 
k{  =  (i/b)  have  been  calculated  and  a  hypothetical  curve  constructed 
for  St  alloy  as  follows  : — 
/  2-n  \ 

k={ jBO'i  approximatelv (.">) 

\n-l■i^J 

Now,  when  r(  =  1-68,  k  may  be  taken  as  145  approximately,  and  when 
- 1-77,  k  may  be  taken  as  .50  approximately. 

1-6 


1-4 

tl-2 


6o 


3-5      3-6 


3-?      3;8 

Log  {JB„ 

Fig.  3. 


3-9       4-0      4-1 


For  these  respective  values  of  n  and  it  the  values  of  B  are  7,780  and 
8^80,  giving  an  average  value  of  8,030. 


'  The  values  of  a  for  Stalloy  when  /=25  and  60,  and  for  Lohys  when 
/=25  are  po».sibly  in  error. 

t  Although  the  variation  of  »  is  a  small  percentage,  it  makes  a  great 
difference  in  a  calculation  when  used  as  an  index — e.g.,  10,000'**=5-25 
}<  W,  while  10,0(KJ""  =  12  X  10« ;   so  that  an  increase  of  about  5  per  cent. 

fin  the  index  has  caused  an  increa.sc  of  about  230  per  cent,  in  the  absolute 
value.  However,  it  must  not  be  assumed  that  a  small  error  in  the 
determination  of  n  will  cause  a  large  error  in  the  value  of  W  as  calculated 
.from  the  formula  \V=rB",  because  an  error  in  n  Is  practically  compen- 
sated for  in  the  corresponding  value  of  c.  Taking  a  ca.se  in  point,  sup- 
pose n  in  equation  (2)  was  1-74,  the  corresponding  value  of  c  would  be 
12-92.  Using  the.ic  values,  W  =  0-8  when  B=5,000,  and  this  differs  from 
"' ■  '  iirve  by  only  1-3  per  cent.  For  larger  values  of  B  the  error  is  much 
1  lid  is  of  the  order  of  one-fifth  of  1  per  cent,  in  the  neighbourhood  of 
111,000. 


Table  II. 


StaUoy. 

Lohys.                     Ordinary  iron. 

/• 

«. 

n.                                    n. 

Experi- 
ment. 

Calcula- 
tion. 

Experi- 
ment. 

Calcula- 
tion. 

Experi- 
ment. 

Calcula- 
tion. 

25 
37 
50 
60 

1-68 
1-72 
1-75 

1-77 

1-68 
1-72 
1-75 
1-76 

1-73 
1-77 
1-8 
1-82 

1-74 
1-77 
1-79 
1-81 

1-75 
1-78 
1-81 
1-83 

1-76 
1-80 
1-81 
1-83 

Table  III- 

Stalloy. 

Lohys. 

Ordinary  iron. 

c  X  lO''. 

cxlO'. 

cxlO'. 

Experi- 
ment. 

Calcula- 
tion. 

Experi- 
ment. 

Calcula- 
tion. 

Experi- 
ment. 

Calcula. 
tion. 

25 
37 

50 
60 

2-16 
2-29 
2-66 
2-83 

2-17 
2-29 
2-65 
2-83 

1-76 
2-04 
2-32 
2-49 

1-78 
2-05 
2-32 
2-47 

2-92 
3-78 
4-64 
4-98 

2-89 
3-77 
4-61 
4-97 

Thus, 


=  ( ^)8.0300-S 

\n-l-6/ 

/  2-n  \ 

=  36-51 I  apj)roximatelv- 

\n — 1-6/ 


....     (6) 

Fig.  6  shows  the  curve  obtained  by  plotting  k  and  ti.     The  experi- 
mental values  are  indicated  and  agree  very  closely  with  the  curve. 

ozbs 


0-255 

"  0-245 
) 

0-235 

0225; 


>1 

'A 

5-5 

_^ 

<^ 

1 

<3 

v,4-5 

'o 

y^ 

jy' 

^/  =  Ordinary 
Z  =  Lohus 
3  -  5t;alloij 

^3-5 

_3 

^ 

>^-5 

5        1-6        1-7       1-8       1-9        ^%       35        46        l5~~fe 
Log  /  ^(per/odi  per  seconcf) 

Fia.  4.  Fig.  5. 

Curves  of  a  similar  nature  were  obtained  for  lohys  and  ordinary  iron. 
From  an  equation  given  by  the  author  we  have 
BO-i-l-l-e* 

"='-B5^rTr 

By  substituting  the  value  8,030  for  B,  the  equation  becomes 

73-f  l-6fc 

n= — . 

36-5-)- A; 

The  various  values  of  n  for  stalloy  were  found  by  inserting  values 
of  fc  in  this  equation,  and  the  values  for  other  brands  of  iron  were 


-'vfifi    170    V^     174      176     T^     TSo 
Values  of  n 

Fio.  6. 

determined  in  a  similar  way.     Table  If.  shows  the  experimental  and 
(^ulculatctl  values  of  n  for  the  three  brands. 

Using  the  formula  f=^nB''"'-''-t-<'B'-'-",  by  Inserting  the  value  of  B 
u.setl  above  and  the  exiMjriiUQntal  values  qf  a,  h  ofxA  )),  the  correspond- 
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i  ig  values  of  the  constant  c  can  be  calculated.     Table  III.  shows 
these  values,  the  experimental  results  being  given  for  comparison. 

In  calculating  the  values  of  n  and  c  for  lohys  the  value  of  B  used 
was  20,000,  which  is  considerably  beyond  the  range  :  it  will  be  ad- 
visable, therefore,  to  take  these  values  with  reserve. 

Conclusions. 

1.  That  for  flux  densities  between  4,000  and  10,000  lines  per 
square  centimetre,  and  frequencies  between  25  and  60  periods  per 
second,  the  combined  hysteresis  and  eddy-current  losses  in  staUoy 
(Oo  mm.  plates)  or  in  ordinary  iron  (1  mm.  plates)  subjected  to  an 
alternating  magnetisation  can  be  represented  within  1-5  per  cent,  by 
an  expression  of  the  form  W=cB", «  varying  from  1-68  to  1-77  for 
stalloy  and  1-7.T  to  1-83  for  ordinary  iron. 

2.  That  for  iiux  densities  between  .5.000  and  10,000,  and  frequen- 
cies between  25  and  00,  the  combined  hysteresis  and  eddy-current 
losses  in  lohys  (0-37  mm.  plates)  subjected  to  an  alternating  mag- 
netisation can  be  represented  within  2-5  per  cent,  by  an  expression 
irf  the  form  W=cB„,  n  varying  from  1-73  to  1-82. 

3.  That  in  the  ex2)ression  W— cB„,  c  varies  directly  as  the  fre- 
quency, but  the  relation  which  exists  between  n  and  /  is  of  the  form 


CONTINUOUS  WAVES  IN  LONG-DISTANCE  RADIO- 
TELEGRAPHY/^ 

BY    L.    F.    FUIiEE. 

Summary. — Experiments  are  described  with  continuous  waves  over  a 
period  of  six  months  between  San  Francisco  and  Honolulu,  a  distance  of 
2,100  nautical  miles  (3,880  km.),  and  the  equipment  is  illustrated. 


Theoreticvl  Featubes. 
The  comparative  transmission  efficiency  of  continuous  and  damped 
waves  has  been  the  subject  of  much  discussion.  Most  experimental 
attempts  to  study  the  question  have  been  over  moderate  distances, 
and  no  difference  has  been  observed  tmtil  recently.  Austin  states 
that  experiments  of  the  United  States  Xa\-y  Department  from  the 
Arlington  station,  using  a  PouLsen  arc  for  the  generation  of  con- 
tinuous waves  and  a  500-cycle  spark  transmitter  for  the  production 
of  damped  waves,  have  shown  that  at  distances  of  the  order  of  2,000 
nautical  miles  (3,700  km.),  or  above,  continuous  waves  are,  on  an 


Fio.  1. — ^TiiiitTY-Kw.  Poitlsks-Kedkual  .Aug  T 


liANSMrn'Ki;. 


short  distances  have  also  been  given  by  Duddell,  Taylor  and  Tissot. 
In  1912  Eccles  gave  a  theoretical  discussion  of  the  propagation  of 
electromagnetic  waves  in  long-distance  transmission  aromid  the 
curvature  of  the  earth.  His  conclusions  are  strengthened  by  the 
United  States  Xa\->-  Department's  tests  of  1910  an(.l  1913,  recorded 
by  Austm  and  by  the  Federal  Telegrapli  Co.  Poulsen  arc,  San  Fran- 
cisco-Honolulu tests  of  1914,  to  be  described  herein. 


average,  superior.  A  theoretic  analysis  of  the  transmission  of  elec- 
tromagnetic waves,  cither  continuou.s  or  damped,  over  a  jicrfect 
conducting  jilano  was  given  by  Somerfeld  in  1909.  I'"urther  treat- 
ment of  the  subject  has  been  given  by  IVincaire.  Nicholson,  March, 
von    Hybc/.ynski   and    Zgnneck.     Certain   experiment  id   data  over 

•  Almtroct  of  a  Paper  read  before  the  Americon  Institute  of  Electrical  I 
i'.ngmecrs.  I 


Fig.  2. — Fkunt   VuiW    UlU   hxv.    I'ui  l^k.n-Fedekal  Akc   TKAXSMn-TER 
USED  AT  San  Feaxcisco  and  Honolulu  dumng  Tests. 

The  author  then  deals  with  Somerfeld's  treatment  of  the  problem. 
Description  of  Pl.\nts. 

The  data  presented  herem  were  taken  durmg  the  period  of  six 
months,  extending  from  January  to  ,Tmie,  1914,  inclusive.  The 
range  of  wave-lengths  was  from  3,000  to  11,800  metres,  and  the 
distance  of  transmission  2,100  nautical  miles  (3,880  km.).  The 
stations  were  the  San  Francisco  and  Honolulu  plants  of  the  Federal 
Telegraph  Co.  Both  were  equipped  with  100  kw.  Poulsen-Federal 
arc  transmitters  rated  on  conthiuous  direct-current  input,  although 


Kii 


1!mk  View  100  kw.  1Niri.si:\FKi)i:nAL  .Vitc  ThansmittbB. 


40-50  kw.  is  the  usual  ])ower  emjiloyed.  ICach  had  three  guycil 
wooden  towei-s,  two  440  ft.  and  one  608  ft.  in  height,  giving  Iri- 
angidar  Hat  (op  antennas  of  0-010  mf.  capacity.  At  San  Francisco 
tlie  44(1  ft.  towers  were  (iOII  f(.  between  centlvs.  The  (!(t8  ft.  lower 
was  900  f(.  from  one,  1,095  ft.  from  (he  other  440  ft.  tower. 

At  Honolulu  all  towers  were  on  600  ft.  centres,  forming  an  c(|ui 
lateral  triangle,  and  tliero  was,  in  atidition,  the  arc  of  ap))roximately 
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13.5  (leg.  of  an  umbrella  antenna,  stning  from  the  back  side  of  the 
608  ft.  tower  over  shallow  tide  water.  This  account.?  for  the  capa- 
city of  this  antenna  with  the  close  tower  sjiacing  being  the  same  as 
that  at  San  Francisco.  The  centre  of  caiiacity  at  Honolulu  was 
veiy  close  to  394  ft.  (120  m.),  while  at  San  Francisco,  due  to  greater 
sags,  it  was  approximately  380  ft.  (116  m.). 

Method.?  of  Taking  Data. 
Antenna  currents  were  measured  by  hot-wke  ammeters  calibrated 
from  a  lOO-ampere  Hartmann-Brami  unshimted  hot  band  instru- 
ment used  as  a  standard. 
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Wm/e  Length-K-in  Kilometres. 
Fio.  4. — Honolulu  to  San  Francisco,  .Jan- 
tTAKY  25,  1914.    San  Fkancisoo  Time  :  I  :05  p.m. - 
P2:55p.m.     L=35  amperes. 


For  the  purpose  of  determining  the  received  watts  for  a  given 
value  of  resistance  shunting  the  phones,  or  for  a  given  audibility 
factor,  another  Poulsen -Federal  arc  station  near  by  was  used  as  a 
transmitter,  and  a  thermo-couple  and  galvanometer  were  inserted 
m  the  antemia  of  the  receiving  station.  These  had  previouslv  been 
caUbrated  on  direct  current  and  indicated  the  received  antenna 
current.  Measurements  of  the  resistance  of  the  antemia  circuit  with 
the  secondary  of  the  receiver  adjasted  to  resonance,  were  made 
tliroughout  a  range  of  wave-lengths  extending  from  3,000  to  10,000 
metres,  and  the  received  watts  for  a  known  audibility  factor  were 
calculated  by  RI^.     These  values  of  received  energy  "were  reduced 
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Wave  Length-K-in  Kilometres. 
Fig.  5. — Honolulu  to  San  Francisco, 
March    8,   1914.      San   Francisco  Time  ; 
11:44  a.m. -12:03  p.M      Ij=35  amperes. 
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WaiK  Length-K-in  Kilometres. 
Fig.  6. — Honolulu  to  San  Francisco, 
March  8,   1914.      San  Francisco  Time  : 
3:08  p.M.-3:54  p.m.     I,=35  amperes. 


Wave-lenqths  were  measured  by  a  standard  wave  meter  employing 
a  tikker  and  phones  to  indicate  resonance. 

'  '('litres  of  rapacity  were  determined  by  mapping  the  triangular 
111  I  work  of  the  antennas  gi\-ing  the  height  above  the  earth  for  various 
areas,  and  assumint;  ;i  low  r,i|,:icity  for  the  down  leads. 

Received  watts  wciv  ililn  iniiied  by  the  shunted  telephone  method. 
The  general  procedure  was  ulciitical  with  that  used  in  the  U.S.  Navy 
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Wave  Lenglh-K-in  Kilomelres. 

iFiG.  7.— Honolulu  to  San  Francisco,  March  1.5,  1014.     San  Fran- 
cisco Time  :   10:30  A.M.-12  m.     I,=35  amperes. 
Department  test.s  of  1910  and  1913,  described  by  Austin,  and  was 
bricHy  as  follows  : — 
I     if  the  receiving  telephones  be  shimted  by  a  variable  resistance,  the 
I  incoming  sicmal  ha.s  an  audibility  of  one  when  the  shunting  resistance 
IS  so  iuljustcd  that  the  dots  and  dashes  can  ju.st  be  differentiated." 
I  The  following  relation  then  exists: — 

^-■^^       <■' 

I    where  A,     audilnlity  factor  or  number  of  times  audibility. 

II  — impedance  of  telephones  in  ohms. 
and         S  =  impedance  of  resistance  shunting  telephones  in  obius. 


to  received  watts  for  imit  audibility.     Using  a  rotarv  tOcker  and 
sensitive  telephone  receivers,  these  results  gave  the  relation 

P=3-2x10""'"A^  .....     (2) 

where     P=  received  energy  in  watts  and 

A  =  audibility  factor  as  defined  above. 

Gener.vl  Notes. 
Reference  to  the  tabulated  data  shows  the  general  average  of 
signal  strength  obtamed  with  the  antenna  current  at  the  transmitter 
reduced  to  35  amperes.  It  was  kept  below  50  amperes  m  order  that 
a  minimum  creor  might  be  introduced  in  correcting  received  current 
for  a  constant  transmitting  antenna  current  for  all  wave-lengths. 
Preliminary  investigation  of  this  point  showed  that  for  tnnis- 
mitting  antenna  currents  somewhat  above  50  amperes  the  rccciveil 
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Wave  Length-K-in  Kilometres. 

-Honolulu  to  San   Francisco,  April'  1,   1914. 

ci.so  Time  :  3  a.m.^  a.m.     I,=36  amperes. 


current  did  not  vary  directly  as  the  transmitting  current,  but  fell  off 
somewhat.  In  order  to  ehminate  as  far  as  possible  factors  tciuluig 
to  cause  questionable  results,  the  antenna  current  m  all  tests  wjus 
kept  at  such  a  value  as  to  make  it  possible  to  correct  received  current 
with  certainty  to  the  values  which  woukl  have  been  obtaiiu'd  had 
it  been  convenient  to  hold  the  transmitting  antenna  current  constant 
for  all  wave-lengths. 

-All  data  arc  for  transmission  with  dayhght  over  the  entire  path, 
except  on  a  certain  few  night  tests.  With  the  exception  of  10  miles 
of  bare  hills  aj>pro.\iinately  1,200  ft.  m  height  at  the  San  Francisco 
end,  the  path  of  transmission  lies  entirely  over  sea. 
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DlSCUSSIOX    OF   CrRVES. 

Figs.  4  and  5  show  received  energy  as  a  straight  line  fiuiction  of  the 
wave-length.  It  is  possible  that  during  these  tests  the  waves  were 
subjected  to  refraction  only,  and  that  the  amount  of  energy  received 
by  reflection  from  the  upper  atmosphere  was  small,  probably  indi- 
cating stable  day  conditions. 

The  data  in  Fig.  6  show  a  constant  gain  in  received  energy  up  to 
7,000  metres,  with  a  second  peak  at  10,000  metres.     Fig.  7  is  some- 
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Wave  Length-X-in  Kilometres. 
Fig.  9. — Hosolultt  to   San   Francisco,  May  24,  1914.     San   Fran- 
cisco Timb  :   10:25  A.M. -11:25  A.M.     I,=35  amperes. 

what  sinular,  again  showing  a  maximum  at  7,000  metres,  a  minimum 
between  8,000  and  9,000,  and  a  rise  again  at  10,000  metres.  These 
are  of  this  same  general  type,  and  indicate  a  combination  of  day  and 
night  conditions,  with  possibly  partial  interference  on  certain  wave- 
lengths and  addition  on  others,  due  to  a  combination  of  reflection  and 
refraction  phenomena.  Fig.  8  Ls  a  typical  night  curve,  showing  a 
marked  reduction  in  signal  strength  on  certain  wave-lengths,  pro- 
bably due  to  reflection  phenomenon. 

Fig.  9  shows  a  maximum  at  8,000  metres,  a  minimum  at  9,000 
metres  and  a  decided  rise  at  10,000  metres.     It  is  thought  quite  pro- 
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Waue  Lenglh-K-in  Kilometres. 
Fio.  10. — HoNOLULF  TO  San  Franci.sco,  June  13,  1914.     San  Fran- 
cisco Ti.ME  :  2:45  a.m.-3:30  a.m.     I«=35  amperes. 

T\7)ical   night  curve  showing  marked  reduction  in  signal  strength   on 
certain  waves. 

bable  that  at  14,000  and  16,000  metres,  the  double  of  7,000  and 
8,000  metres,  other  maxima  might  be  noted.  Fig.  10  is  another 
typical  night  curve,  similar  to  Fig.  8,  sliowing  a  marked  reduction  in 
signal  strength  on  certain  waves.  It  is  intercstini;  to  note  that  the 
average  of  these  points  gi\es  a  curve  wliich  foUow.s  the  rfidiation 
resistance  curve  of  the  tran.sniittlng  station,  showing  a  faUing  off  of 
the  received  energy  in  proportion  to  the  retluction  in  tlie  radiation 
resiatancc  at  tlie  transmitter.  J'or  reasons  given  in  the  discussion 
of  Fig.  8,  the  efficiency  of  transmission  must  have  been  vcrj'  liigh  and 
reflection  phenomenon  marked  at  the  time  Fig.  10  was  taken. 
Figs.  11  and  12  are  typical  exanii)le3  of  the  unstable  daylight  cla.ss. 
probably  iiidicalhig  refnvction  and  in  addition  reflection,  and  a 
resulting  interference  upon  certain  wave-lengths. 


From  half  an  hour  to  two  hours  elapsed  during  the  taking  of 
each  set  of  observations.  During  this  period  the  conditions  of 
absorption  for  various  wave-lengths  could  have  changed  materially. 
However,  many  sets  of  observations  are  the  results  of  two  sets  of 
readings,  giving  identical  curves,  although  separated  by  one-half  to 
three-quarters  of  an  hour.  It  may  be  assumed  with  reasonable 
accuracy,  therefore,  that,  as  a  whole,  the  observations  for  any  given 
date  recorded  herein  present  conditions  existing  simultaneously  on 
aU  the  wave-lengths.  This  is  undoubtedly  true  cf  the  data  showing 
stable  day  conditions,  and  this  is  the  only  data  from  which  deduc- 
tions and  calculations  have  been  made.  It  is  probably  not  true, 
however,  of  the  pure  night  curves.  Figs.  8  and  10.  At  night,  con- 
ditions of  a])parent  absorption  may  vary  by  several  himdred  per  cent, 
within  a  few  mhiutes.  The  fact  that  the  mean  values  cf  Fig.  10 
follow  the  radiation  resistance  curve,  however,  would  tend  to  show 
that  conditions  were  fairly  imitorm  throughout  the  period  during 
which  its  observations  were  made. 
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Wme  Lenglh-\-in  Kilometres. 
Fig.  11. — Honolulu  TO  San  Francisco,  June  22,  1914.     San  Fran- 
cisco Time  :   10:30  a.m.-I1:15  a.m.  .  I,=35  amperes. 

From  the  curves  (such  as  those  here  reproduced)  a  modified  trans- 
mission formula  is  derived.*  This  is  beUeved  to  be  accurate  within 
20  per  cent.,  but  the  large  variations  of  conditions  from  day  to  day 
must  be  borne  in  mind. 

It  is  concluded  that  (1)  under  normal  day  conditions  the  com     ^ 
parative  transmission  efficiency  of  continuous  waves  is  somewhat  ■ 
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Wane  Lenglh->^-in  Kilometres 

Fill.  12. — Honolulu  TO  San  Franclsoo,  June  28,  1914.     San  Fran - 

CISCO  Time  :   10:45  a.m. -10:30  a.m.     L=35  amperes. 

higher  than  tliat  of  (himjied  waves  on  wave-lengths  above  ;UHH) 
metres. 

(2)  The   transmission  efficiency  of  continuous  waves  generated 

•  This  formula  {for  continuous  wav<'s 

h.h,\,     I  T 
I«=377^]^    V^,„ 

in  which  Ik,  I,  are  the  received  and  sending  currents  respectively  i" 
ami)eros,  A,,  h.  the  heights  of  the  antenna!  in  kilometres,  X  the  wave- 
length in  kilometres,  d  the  distance  in  kilnmetrcs.  R  the  resistance  of  the 
receiving  iinteiuia  in  ohms,  and  t>  the  angle  at  the  centre  of  the  earth 
K\iliteM(le(i  l.y  (I  The  formula  used  In-  .Vustiii  differs  from  this  in  the 
numerical  constants  and  in  that  A\  2in  icplneed  by  \/\. 
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■either  bv  a  Goldschmidt  reflection  alternator  or  a  Poulsen-Federal 
arc  would  seem  to  be  the  same. 

(3)  In  transmission  over  distances  in  the  order  of  4,000  nautical 
miles,  intervening  land  appears  to  be  the  equivalent  of  sea  water  at 
least  during  the  winter  months.  This  may  be  due  to  the  greater  part 
of  the  received  energy  traversing  the  upper  strata  of  the  atmosphere. 

(4)  From  the  curves  much  evidence  is  fomid  adding  weight  to  the 
theories  of  refraction,  reflection  and  interference  upon  certain  wave- 
lengths. Thes-  are  further  borne  cut  by  observations  made  at  the 
Beach  station  of  the  Federal  Telegraph  Co.,  9  mOes  from  the  high- 
power  plant  described  herei'i.  Very  frequently  a  wave-length  is 
used  which  is  excellent  at  onest  i  ion  but  useless  at  the  other,  and  as 
atmospheric  conditions  change  conditions  are  reversed.  This  plainly 
r.hows  interfere  c?  lands  not  over  18  miles  in  width.  Such  phe- 
inomena  are  most  apparent  at  night,  when  reflection  is  pronoimced. 

(.5)  Abdity  to  change  wave-lengths  rapidly  is  of  the  greatest  value 
ill  long-distance  radictelegraphy.  Fig.  7  shows  thLs  to  good  ad- 
vantage. 


THE   ALTERNATE-CURRENT   POTENTIOMETER  AS   A 
STANDARD  INSTRUMENT. 

BY  CHARLES  V.   DRYSDALE,  D.SC. 

In  jare  vie  US  articles  describing  investigations  made  with  the 
.alternate-current  potentiometer  *  stress  has  been  laid  rather 
upon  its  capabilities  as  an  instrument  for  research  than  on  its 
suitability  for  standardising  purposes.  This  was  due  to  the 
■fact  that  in  principle  the  instrument  does  not  profess  to  be  a 
standard,  in  that  it  does  not  measure  the  effective  or  R.M.S. 
value  of  a  P.D.  or  current  having  other  than  an  approxi- 
mately sinusoidal  wave-form.  Nevertheless,  even  when  the 
|i  itentiometer  was  first  described,!  theory  and  preliminary 
iiaasurements  were  given  which  indicated  that,  with  reasonable 
jiiiM.autions  as  to  wave-form,  it  would  be  satisfactory  for  all 
ortlinary  standardising  operations  ;  and  subsequent  experience 
has  justified  this  expectation  and  showed  that  the  acciu'acy  to 
be  attained  in  practice  was  often  superior  to  that  of  instru- 
ments of  more  correct  principle. 

.\part   from   the   question   of  principle,   the   extreme   con- 
vinience  of  the  potentiometer  as  a  standard  instrument  need 
nut   be  insisted  on.     Besides   its   availability  for  all   contin- 
ue iis-current  P.D.  and  current  measm'ements,  the  instrument, 
ill  combination  with  the  ordinary  volt  box  and  resistances 
used   for  continuous-current   work,   is  capable  of  measuring 
j    alternating  voltages  and  currents  from  a  few  millivolts  or 
1    microamperes  to  1,000  volts  or  amperes,  or  even  more.     As 
i    the  instrument  also  indicates  the  phase  or  power-factor  directly, 
i    the  power  on  an  alternating  or  polyphase  circuit  can  be  ob- 
'    tained  by  successive  measurement  of  P.D.  and  current.     When 
;   one  considers  the  enormous  battery  of  balances  or  dynamo- 
,    meters,  of  voltmeters  and  wattmeters,  which  would  be  required 
\    to  make  the  same  measurements,  the  economy  and  advantage 
of  the  potentiometer  are  abundantly  manifest,  and  the  follow- 
ing theoretical  and  practical  consiclerations  will  show  that  as 
regards  accuracy  the  potentiometer  does  not  suffer  greatly  by 
comparison  with  other  standards. 

In  order  to  compare  the  theoretical  accuracy  of  the  potentio- 
meter with  that  of  other  devices,  its  principle  must  first  be 
briefly  recalled.     Fig.  1  shows  the  skeleton  diagram  of  connec- 
tions of  the  instrument,  which  consists  of  an  ordinary  poten- 
'    tiometer  fed  with  alternating  current  from  the  secondary  of  a 
I    phase-shifting  transformer,  through  a  dvnamometer  ammeter. 
A.     The  phase-shifting  transformer  is  in  principle  like  a  two- 
'  phase  induction  motor  with  wound  rotor,  and  a  uniformly 
rotating  field  is  produced  from  the  single-phase  supply  by  the 
'  aid  of  a  condenser,  K,  and  resistance,  R,  in  series  with  one  of 
the  stator  windings.     In  consequence,  a  current  of  fixed  value, 
I  indifatc'd  by  the  dynamometer  A,  passes  through  the  poten- 
'i"tii'  111   coils,  and  the  magnitude  and  phase  of   the  P.D.  v 

I  *  A  Remarkable  Vector  Diagram,"  The  Electbicun,  November  18, 
liilO.  "The  Propagation  of  Magnetic  Waves  in  an  Iron  Bar,"'  TuE 
Ki.ECTRiciA.v,   April   28,    1911.     "The   Use   of   the   Altornatc-current 

I  I'Ktentiomctcr  for  Mea.suromcnts  on  Telegraph  and  Telephone  Circuits," 
I  HE  Electkici.vn.  August  1,  1913. 
t  "  I'liil.  Mag.,"  March,  1909. 


between  the  sliding  contacts  of  the  potentiometer  are  varied  by 
sliding  the  contacts  and  by  turning  the  secondary  of  the  phase- 
shifting  transformer.  It  is,  therefore,  possible  to  obtain  a 
P.D.  from  the  potentiometer  which  can  be  brought  into  exact 
coincidence  as  regards  magnitude  and  phase  with  any  P.D.  to 
be  measured  which  is  derived  from  the  same  source  of  supply, 
and  this  coincidence  is  determined  by  a  vibration  galvano- 
meter, G. 

In  dealing  with  the  question  of  accuracy  of  measurement 
three  matters  have  to  be  considered  :  (a)  The  accuracy  of  the 
dynamometer  A  at  various  frequencies,  (6)  the  freedom  of  the 
potentiometer  resistances  from  inductive  or  capacity  effects, 
and  (c)  the  principle  of  the  instrument  in  relation  to  non- 
sinusoidal  wave-forms.  As  regards  the  two  former,  it  may  be 
said  that  the  dynamometer,  which  is  a  Weston  pivoted  instru- 
ment, is  wound  with  fine  wire  on  split  bobbins,  so  that  there  is 
no  reason  to  suspect  eddy  currents,  which  are  the  only  source 
of  error  in  this  case.  The  absence  of  any  appreciable  frequency 
errors  in  the  measm-ements  on  electrostatic  instruments  given 
below  confirms  this.  The  resistance  coils,  also,  are  of  the 
gauge  of  wire  and  wound  in  the  manner  wliich  has  been  found 
by  the  Washington  Bureau  of  Standards  to  equalise  the 
inductive  and  capacity  time  constants,  and  thus  to  produce  no 
resultant  error.  As  regards  perfectly  sinusoidal  wave  forms, 
therefore,  it  may  be  claimed  that  there  is  no  theoretical  source 
of  error,  and  we  have  only  to  consider  the  question  of  non- 
sinusoidal  waves. 

The  vibration  galvanometer,  being  a  tuned  instrument,  is 
practically  only  sensitive  to  the  fundamental  wave,  and  dis- 
regards the  harmonics.     When  balance  is  secured  with  uon- 


Phase-shifting 
Transformer 


Fig.  1. — Pbinxiple  of  A.C   Potentiometer. 


sinusoidal  wave-forms,  therefore,  it  means  that  the  funda- 
mental waves  of  the  P.D.s  are  coincident.  If  Vj,  Vj,  Vj,  &c., 
are  the  magnitudes  of  the  fundamental  and  successive  har- 
monics of  the  P.D.  to  be  measured,  then  the  efEective  value 


&c. 


V=VVi^+V?+V3^&c.=Viv/l+(^^)+(^^j+, 

Similarly,  if  Vi,  V2,  v^,  &c.,  are  the  magnitudes  of  the  funda- 
mental and  successive  harmonics  of  the  P.D.  derived  from  the 
potentiometer,  the  efEective  value  of  this  P.D. 

When  balance  is  secured,  Vi=Vi,  and,  consequently, 


.+(^' 


■;(^-)v. 


Y=v 


.  &c. 


If  the  harmonics  are  small  compared  with  the  fundamental, 


Y=vi 


^+27^(^^ 


'+V32-!;3'+.  &f.) 


This  shows  that  the  potentiometer  reads  correctly  when  the 
wave-forms  of  the  potentiometer  and  measured  P.D.  are  both 
sinusoidal,  or  both  similar  as  regards  the  magnitude  of  the 
successive  harmonics,  without  reference  to  their  phase. 
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If  the  potentiometer  current  is  sinusoidal, 


V=f[l+^,(V,^+V3^+,&c^~' 


J 

This  shows  that  a  single  14  per  cent,  harmonic  or  two  of  10 
per  cent,  would  produce  a  1  per  cent,  error.  A  single  harmonic 
of  4-5  per  cent,  would  produce  an  error  of  only  0-1  per  cent., 
while  each  1-4  per  cent,  harmonic  would  cause  an  error  of  1  part 
in  10,000. 

Bv  using  an  alternator  or  rotary  converter  with  well-designed 
poles  or  windings  there  is  no  difficulty  in  getting  a  wave-form 
with  less  than  a  2  per  cent,  harmonic,  and  in  tlus  case  the 
potentiometer  measurements  may  be  regarded  as  free  from 
error,  provided  that  the  machine  is  not  so  loaded  as  to  distort 
the  wave  seriously. 

To  show  that  the  phase-shifting  transformer,  with  its  phase- 
spUtting  device,  produces  no  sensible  distortion  of  wave-form. 
Fig.  2  gives  a  typical  set  of  ondograph  curves  taken  from  the 
secondary  of  the  phase-shifting  transformer  at  intervals  of 


Fig.  2. — Okdogkaph   Curves   from  Secondary  of  Potentiometer 
Phase  SHrFirsG  Transformer. 

27-5  deg.  of  phase  angle.  The  maxima  of  these  curves  do  not 
differ  more  than  2  per  cent.,  which  is  presumptive  evidence 
that  no  harmonic  of  a  greater  value  than  1  per  cent,  is  anywhere 
present. 

In  current  measurements  at  high  frequencies,  care  must  be 
taken  that  the  resistance  or  "  shunt  "  across  which  the  P.D. 
is  measured  has  no  appreciable  inductive  drop.  In  1910  the 
author  described  a  form  of  low  resistance  standard  in  which  the 
inductance  and  external  magnetic  field  was  reduced  to  a  very 
low  value  by  the  emplo}-ment  of  a  number  of  bent  strips  in 
parallel,*  and  Mr.  Tinsley  has  since  modified  this  construc- 
tionally,  while  maintaining  the  same  principle,  by  making  the 
resistance  in  the  form  of  concentric  manganin  tubes.  The 
inductance  and  capacity  of  this  form  can  easily  be  calculated, 
with  the  result  that  as  ordinarily  made  the  time  constant  works 


Fig.  3. — Schematic  Dynamometer  CoNNhXTioxs. 

out  at  l-SxlO-"  second.  This  means  that  on  50 y^  supply  the 
phase  displacement  is  only  0-023  deg.,  and  the  error  due  to 
impedance  1  in  12.000,000,  while  at  ],000ir-  ,  these  amounts  are 
only  increased  to  0-47  deg.,  and  to  1  in  30,000  respectively.  A 
more  detailed  description  of  these  resistances,  including  a 
correcting  device  for  this  small  residual  inductive  effect,  will  be 
given  later. 

Errors  ok  Dynamometer  1nstrumext.s. 

In  heavy  current  instruments  of  the  dynamometer  type, 
errors  are  iial)le  to  be  caused  by  eddy  currents  induced  in  the 
coils  or  metal  work.  Although  the  amount  of  these  errors 
cannot  be  calculated  generally,  their  variation  with  frequency 
can  easily  be  ascertained.  Fig.  3  shows  schematically  the 
circuits  of  a  dynamometer  in  which  there  are  two  coils  in  series 

•  A  new  form  of  non-inductivolow-resiatance  Btamlarcl  or  shunt.  (The 
Electrician,  Dec.  9,  1910.) 


acting  on  one  another,  and  a  third  coil  representing  the  closed 

circuits  in  the  metal  parts.     The  main  current,  C,  induces  a 

/MpC 
secondarv  current  in  the  metal  parts  of  the  value  C'=—  -=^ — ^ — l 

r+jLp' 

where  M  is  the  coefficient  of  mutual  induction  between  the 

coils  and  the  eddy-current  circuit,  L  the  inductance  of  the 

latter,    /    its    resistance.    /)=2.-tX frequency,    and  J=\/ — 1. 

Rationalising  the  denominator, 

^  -      \i4-Upi       /2  +  L2jj2" 

The  first  teim  is  a  quadrature  or  "  cross-magnetising "  com- 
ponent, and  has  no  effect  on  the  deflection,  while  the  second  is  a 
demagnetising  component  reducing  the  force  between  the  main 
coils.     Hence,  we  have — 


Deflection  D      <x 


c|c- 


K 


MLp- 


If  the  effect  is  small,  as  in  practice,  this  may  be  expressed  in 

the  form  K=Kn-f- — '——,  where  Kn  is  the  constant  of  the 
l-\-np- 

dynamometer  for  continuous  currents,  and  K  that  for  alter- 
nating curi-ents,  m  and  n  being  constants.  It  will  be  seen  from 
this  that  the  variation  of  the  "  constant "'  with  the  frequency 
wiU  be  of  the  form  shown  in  Fig.  4,  where  K=B[o  at  low  fre- 
quencies, rising  first  according  to  a  parabolic  law  when  n^  is 
small  compared  with  unity,  then  inflecting  and  approximating 

to  a  new  constant  value  K^-\ — .  when  np^  is  large  compared 

with  unity.  This  will  be  readily  understood,  as  at  high  fre- 
quencies the  E.M.F.  inducing  the  eddy  currents  is  propor- 
tional to  the  frequency,  and  the  reactance  of  the  metal  parts 
becomes  large  compared  with  the  resistance  and  proportional 


Ko^n 


PiG.  4. — Change  of  Dynamometer  Constant  with  Frequencv. 

to  the  frequency,  so  that  the  eddy  currents  are  opposite  in 
phase,  and  bear  a  constant  ratio  to  the  main  current. 

As  regards  electrostatic  standards  of  voltage,  there  is  little 
to  be  said  as  regards  any  theoretical  error,  except  that,  as  Mr. 
Duddell  has  pointed  out,  at  very  high  frequencies  the  capacity 
taken  by  them  may  be  sufficient  to  cause  an  appreciable  resist- 
ance drop  in  the  suspension.  Their  freedom  from  inductive 
errors  has  led  them  to  be  very  widely  advocated,  but  their  slug- 
gish action  and  limited  range  render  thom  only  serviceable 
when  they  can  be  installed  with  large  reflecting  scales  and  be 
calibrated  point  by  point  with  extreme  care.  Although  the 
potentiometer  needs  the  supply  to  be  kept  very  constant  for 
the  best  work,  it  is  more  easy  to  get  accurate  results  with  a 
slightly  unsteady  circuit  than  with  an  electrostatic  instru- 
ment, while  it  needs,  of  course,  no  special  calibration  or  pre- 
paration. Most  of  these  measurements  were  made  witliin  an 
hour  of  setting  up  a  new  instrument. 

Measurements. 
Tiie  following  are  examples  of  P.D.,  current,  and  power 
measunMucnts  made  on  various  occasions  by  Mr.  Tinsley  and 
the  author  in  Mr.  Tinsley's  hiboratory  at  Jildon  Park  Works, 
South  Norwood,  employing  the  potentiometer  in  comi)arison 
with  ordinary  standard  instruments,  with  both  continuous 
current  and  alternating  current  of  ordinary  frecjuencies  derived 
from  an  inverted  rotary  converter  of  very  closely  sinusoidal 
E.M.F.  wave.  Some  of  the  measurements  were  also  repeated 
with  frequencies  of  from  500^^1  to   l,200wr  per  second,  deriveil 
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from  a  Duddell  high-frequency  alternator,  which  according  to 
Mr.  Duddell's  own  tests,  gives  a  good  sinusoidal  E.M.F.  For  the 
low  frequency  measurements  a  Drysdale-Tinsley  magnetic- 
control  vibration  galvanometer  was  used,  and  a  Duddell 
instrument  for  the  high-frequency  ones.  The  frequency  was 
measured  and  controlled  by  the  author's  stroboscopic  tunina; 
fork  and  di.sc. 

P.D.  Me'isiireineuts. — In  order  to  check  the  beha\'iour  of  the 
potentiometer  at  different  frequencies,  the  most  simple  device 
was  to  compare  it  with  a  Kelvin  electrostatic  voltmeter,  very 
kindly  lent  us  by  Mr.  Kennio  from  the  Board  of  Trade  Elec- 
trical Laboratory.    The  following  table  summarises  the  tests  : — 

Table  I- — Calibration  of  Kelvin  Electrostatic  Voltmeler  by  Direct -rnrrenl 
and  Alternating-current  Polentiomelir. 


Reading  on 

D.C.  Readings.                          A.C.  readings. 

voltmeter. 

-f  to  needle. 

—  to  needle. 

Mean. 

60^. 

1,000 '%J. 

60 
80 
100 
120 
140 

59-35 
79-67 
100-10 
119-95 
140-65 

,59-42 
79-80 
100-08 
119-99 
140-75 

.59-38 
79-74 
100-09 
119-97 
140-70 

59-6 
79-95 
100-02 
119-8 
140-85 

59-25 
79-6 
99-9 
U9-8 
140-5 

On  comparing  the  results  in  the  last  three  columns,  it  will  be 
seen  that  although  their  consistency  is  not  as  perfect  as  could 
be  desired,  there  is  very  little  evidence  of  definite  difference 
between  the  direct-current  and  alternate-current  readings, 
except  that  the  high-frequency  readings  appear  on  an  average 
to  be  about  0-15  per  cent,  lower,  which  may  be  caused  by  im- 
perfections of  wave-form.  In  criticising  the  irregularities  of 
readings  it  should  be  remembered  that  at  the  most  open  part  of 
^the  scale  (100-120  volts)  the  electrostatic  voltmeter  only  indi- 
cated 1  mm.  per  volt,  while  at  60  and  140  volts  the  scale  was 
much  closer.  The  periodic  time  of  the  voltmeter  was  about 
12'5  seconds,  and  there  was  also  a  tendency  to  creep  of  zero  to 
the  extent  of  0-2  to  0-3  volt,  so  that  as  the  steadiness  of  running 
of  the  machines  was  not  perfect,  it  was  hardly  possible  to  ex- 
pect greater  consistency  than  that  shown. 

As  an  example  of  tests  at  higher  voltages  a  2,000-volt 
Ayrton-Mather  electrostatic  voltmeter  was  also  calibrated. 
Inthis  case  alternating  readings  only  could  be  taken,  as 
no  sufficiently  high  continuous  voltage  was  available.  A 
100,000-ohm  volt  bo.x  was  employed. 

Table  II.— Calibration  of  2,000-rolt  Electrostatic  Voltmeter. 


Voltmeter 

Pdtcntiometer  readings. 

reading. 

50  ~  per  second. 

900  ~  per  second. 

740 
1,020 
1,362 
1,555 
1,730 

733 
1,025 
1,386 
1,569 
1,750 

736 
1,025 
1,383 
1,566 
1,742 

These  readings,  in  combination  with  the  former  ones  are  suffi- 
cient to  show  that  there  is  no  reason  to  apprehend  an  error  of 
more  than  0-1  per  cent.,  so  far  as  frequency  or  wave-form  is 
concerned  with  fairly  well-designed  alternators,  while  if  the 
supply  is  kept  con.stant,  there  is  no  difficulty  in  obtaining  con 
sistent  readings  to  within  a  few  parts  in  10,000. 

Current  Measurements. — A  considerable  number  of  measure- 
ments made  with  the  potentiometer  and  the  special  form  of 
non-inductive  "  shunt "  devised  by  Mr.  Tinsley  and  the 
author,  in  comparison  with  a  Kelvin  deka-amperc  balance, 
has  given  results  in  very  close  agreement,  certainly  within  two 
or  three  parts  in  10,(X)0,  at  ordinary  supply  frequencies.  The 
following  tests  will  be  of  interest  as  showing  the  comparison 
between  this  balance  and  the  potentiometer  reading.'}  at  different 
frcc|ucncic3.  In  the.se  tests  the  Kelvin  balance  was  .set  to  20 
anipcivs,  and  the  current  regulated  to  balance  it  at  each  fre- 
quency, the  corresponding  potentiometer  reading  being  noted 
in  each  case.  The  shunt  employed  was  of  0-005u  resistance, 
so  that  the  drop  was  approximately  0-1  volt. 

The  curves  showing  the  change  of  constant  of  the  Kelvin 
balance   with   frequency,   taking  the  potentiometer  as  being 


Table  III, — Comparison  of  Kelvin  DeJca-Ampere  Balance,  with 
Potentiometer. 


Frequency, 

Kelvin  balance 

P.D.  bv 

Current  by 

^  per  .second. 

reading. 

potentiometer.  ■ 

potentiometer. 
Amperes. 

0(D,C.) 

20 

0-09998 

19-996 

50 

20 

0-10002 

20-004 

600 

20 

0-1018 

20-36 

7.50 

20 

0-10245 

20-49 

900 

20 

0-10275 

20-55 

1,000 

20 

0-10315 

20-63 

1,200 

20 

0-1043 

20-86 

correct,  is  given  in  Fig.  4,  which  may  be  compared  with  the 
lower  portion  of  Fig.  3.  Although  the  readings  are  not  per- 
fectly consistent,  it  will  be  seen  that  they  do  not  depart  from 
the  line  as  a  rule  by  more  than  0-1  per  cent.,  and  it  should  be 
mentioned  that  at  this  range  the  zero  of  the  Kelvin  balance 
was  found  to  change  by  as  much  as  three  divisions  in  400 
between  successive  readings,  corresponding  to  an  error  in  the 
current  of  nearly  0-4  per  cent.,  and  this  in  combination  with  its 
sluggishness  made  it  less  easy  to  read  than  the  potentiometer. 
It  was  unfortunately  impossible  to  get  higher  currents  at  the 
high  freciuencies,  or  the  readings  would  no  doubt  have  been 
more  consistent ;  and  it  is  to  be  regretted  that  no  readings 
could  be  obtained  between  50-x.  and  "750>,  per  second,  as  the 
high-frequency  alternator  would  not  give  sufficient  output  at 
low  speeds.  The  potentiometer  itself  worked  equally  well 
without  any  modification  over  the  whole  range  of  the'  tests. 
The  absence  of  any  appreciable  frequency  error  in  the  potentio- 
meter, as  indicated  by  the  P.D.  measurements,  makes  it  prac- 
tically certain  that  this  curve  represents  very  closely  the  actual 
effect  of  eddy  currents  in  the  Kelvin  balance.*"  When  the 
writer  visited  the  Charlottenburg  Technisele  Hochschule  about 
ten  years  ago  he  was  informed  that  they  had  discarded  Kelvin 
balances  as  being  unreliable  on  alternating  currents,  errors  of 
1  per  cent,  or  more  being  spoken  of.  It  is  interesting  to  notice 
from  this  cui've  that  the  probable  error  of  the  balance  is  less 
than  0-1  per  cent,  at  100  ^,  or'0-025  per  cent,  at  50^; ,  so  that 
although  it  is  as  much  as  3  or  4  jier  cent,  out  at  telephonic  fre- 
quencies, it  is  practically  correct  under  ordinarv  conditions. 
The  results,  however,  also  show  the  value  of  the  potentio- 
meter even  at  ordinary  frequencies,  while  at  high  frequencies 
there  is  probably  no  other  instrument  which  would  give  such 
accurate  results. 

In  this  connection  it  may  be  of  interest  to  give  the  results  ot  a 
current  test  at  1,000^^  made  bj-  the  National  Phvsical  Labora- 
tory in  October,  1912  : — 

Table  IV  —Current  Test  at  1,000  ~. 


Frequency, 
~  per  sec. 


Current 
ampere. 


1,000 
1.000 
1,000 
1,000 
1,000 


l-OOo 

0-100„ 

O-lOOo 

0-0100. 

O-OlOOo 


Potentiometer. 


Multiplier.        Reading. 


1 

1 

0-1 

1 

0-1 


0-99, 

0-99, 

O-lOOo 

0-0099, 

00995 


Error 
per  cent. 


-0-3 
-0-3 

0-0 

-0-,, 

-0-,. 


"  The  accuracy  of  the  current  measurements  in  the  second  column  of 
the  above  table  is  probably  not  closer  than  two  parts  in  1,000."— (Note 
by  National  Physical  Laborutory.) 

At  first  sight  the  accuracy  shown  by  these  tests  is  not  high, 
but  it  must  be  remembered  that  in  the  latter  readings  the 
greatest  error  corresponds  to  less  than  one  division  on  the  slide 
wire  or  to  less  than  0-0001  volt  in  the  P.D.  across  the  "  shunt." 
In  measurements  at  high  frequencies  also  error  is  liable  to  bo 
caused  by  capacity  currents  between  the  primary  and  secondary 
of  the  phase-shifting  transformer,  which  were  eliminated  in 

*  It  might  be  claimed  that  the  increase  in  the  potentiometer  reading 
with  increase  of  frequency  was  duo  to  inductance  in  the  shunt.  But 
apart  from  the  calculations  showing  the  negligible  effect  of  the  latter,  the 
curve  would  not  have  bceome  .straight  so  soon  had  the  increase  lieen  due 
to  inductance  of  the  shunt.  (.Since  this  was  written  an  actual  test  has 
been  made  on  the  inductance  of  the  shunt  by  a  special  method  employing 
the  potentiometer,  which  showed  the  inductance  to  be  even  smaller  I  han 
the  exceedingly  small  value  found  by  calculation). 
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our  own  tests  by  feeding  it  from  a  transformer  with  low  capa- 
city between  the  windings.  This  was  not  probably  the  case  in 
the  measurements  taken  at  the  National  Physical  Laboratory. 
Power  Pleasure  limits. — The  accuracy  of  power  measure- 
ment depends,  of  course,  not  only  upon  that  of  the  P.D.  and 
cun-ent  measurements,  but  upon  those  of  phase  difference. 
In  testing  each  potentiometer  this  point  is  investigated  by  the 
simple  process  of  measuring  the  primary  current  and  secondary 
E.M.F.  of  a  pair  of  coils  forming  an  ironless  mutual  inductance. 
These  quantities  are  in  perfect  quadrature,  and  by  altering  the 
phase  of  the  current  the  accuracy  of  the  phase  shifting  can  be 
checked  at  various  parts  of  the  range.  The  following  is  a 
typical  series  of  such  readings  as  given  on  the  certificate  of  the 
instrument  : — 


Table  V, — Mutual  Inductance  Checks. 

Primary  current  phase .   /74-l°   /45-8'' 

/27-0° 
\63-0° 

\9-8° 

\33= 
\123-1° 

\62-8° 

Secondary  E.M.F.     „     .  \15-9°  ,  \t4-2° 

\99-8° 

\152-8° 

Difference    900°     90-0°     900° 

90-0° 

901° 

900° 

These  readings  show  that  the  accuracy  of  phase  reading  is, 
as  a  rule,  within  0-1  deg.  Similar  results  have  been  obtained 
at  frequencies  of  1,000 -v  or  more,  and  the  following  is  the 
report  of  tests  made  at  a  frequency  of  1 ,000  rvby  the  National 
Physical  Laboratorv,  using  a  somewhat  different  method  : — 


Table  VI.— Phase  Angle  Tests  at  1,000  r^. 

Frequency, 

Actual  phase 

Potentiometer, 

^  per  second. 

difference. " 

angular  reading. 

1,000 

18-1 

18-2 

1,000 

39-2 

39-2 

1,000 

.58-5 

58-5 

1,000 

900 

900 

1,000 

131-4 

131-4 

1,000 

1621 

161-9 

"  It  will  be  seen  that  the  agreement  is  almost  as  close  as  the  possible 
accuracy  of  the  reading." — (Note  by  National  Physical  Laboratory.) 

As  regards  wave  form,  the  true  power  is,  of  course,  given  by 
the  relation, 

'<-=ViCj  cos  91+V0C2  cos  92+V3C3  cos  93+  &c., 
where  Vj,  Cj  and  (pi  are  the  effective  values  of  the  fundamental 
waves  of  P.D.  and  current,  and  their  phase  difference,  respec- 
tively, and  similarly  for  the  harmonics.  So  long  as  the  P.D. 
wave  is  closely  sinusoidal,  therefore,  distortion  of  the  current 
wave  produces  no  error  in  measuring  the  power  by  the  poten- 
tiometer. 


0      100    200  300  400  500    600   700    800  900  1,000  1,100  1,200  1,300 
Frequency  m  per  sec. 
Tia.  5. — ^CoNSTAN-T  OK  Kelvin   Balance  at  Various  Frequencies. 

The  following  table  gives  the  results  of  a  series  of  power 
tests  made  by  the  potentiometer  in  comparison  with  a  standard 
dynamometer  wattmeter  of  the  author's  form.  The  current 
and  P.D.  were  measured  by  a  Kelvin  balance  and  Weston 
•standard  dynamometer  voltmeter,  so  that  the  table  sum- 
inarises  the  behaviour  of  the  potentiometer  :  - 

Summary. — Although  the  observations  given  in  the  fore- 
going taVjles  are  obviou.sly  not  examples  of  good  standardising 
work,  it  must  be  remembered  that  they  have  all  been  made  in 
a  works'  test-room  as  instruments  became  available,  and  with 
ilittlc  opportunity  for  preparation.  The  alternator  for  the 
llii^h-frcquency  tests  was  motor-driven  from  supjiiy  mains  on 
■which  a.   number   of    otlior    motors   were    being    continually 


Table  VII. — Comparison  of  Potentiometer  with  Standard  Wattmeter. 
Cur-  Potentiometer  readings.  '      , Errors. 


P.D. 

Weston 

V. 


rent 

Kelvin 

C. 


V. 


c. 


i  why 
watt- 


I  Cos  4-.  vr"oZ  ^    •""ter.  ^^l  '  P^f  ^ 
]         ^    V(.cos0.  cent,  angle. 


58-9 
60-4 
60-6 

61 
62-4 


C  urrent  laggin  g. 

15-12  i  5907     15-16  35-5°     0-815  730  730  0        0 

15-12160-40     1516  61-3°  |  0-481  440-5  441-5  0-2    006° 

15-20    60-61     15-20  84-4°     0-098         90-2         90-0  0-2    0-01° 

C  urrent  leadin  g. 

15-21  I  60-95    15-21  4°     ]  0-997  924  922-5  0-16      ... 

15-17 1  62-37     15-17  31-6°     0-852  806  805  '  0-15   0-17° 

The  figures  given  in  the  last  column  are  tlie  errors  in  the  phase  angle 
whicli  would  be  sufficient  to  produce  tlie  discrepancies  in  the  values  of 
the  power  obtained  from  the  wattmeter  and  potentiometer  readin"s 
respectively. 

started  and  stopped,  and  some  of  the  low-frequency  t«sts  were 
made  directly  on  these  mains.  Each  test  was  made  with  a 
different  potentiometer,  and  the  instrument  was  simplv  placed 
in  position  and  used  for  the  measurement  without  anv  of  the 
adjustment  or  calibration  usually  necessary  with  electro- 
static instruments.  With  an  alternator  of  moderate  power 
run  from  a  secondary  battery  there  should  be  no  difficultv  in 
obtaining  consistent  results  to  within  three  parts  in  10,000 
(which  is  as  close  as  the  dynamometer  A  can  be  read),  and  the 
above  theory  and  observations  indicate  that  on  reasonably 
sinusoidal  wave-forms  no  intrinsic  error  of  more  than  this 
amount  need  be  feared.  Already  about  twenty  of  these  instru- 
ments have  been  put  into  service  in  various  Government  test- 
ing laboratories,  central  stations,  works  and  testing  institu- 
tions, and,  so  far  as  any  reports  have  been  received,  with 
nothing  but  satisfactory  results. 

The  above  tests  have  been  given  as  covering  the  principal 
measurements  of  an  ordinary  meter  or  other  test-room,  but  the 
potentiometer  is  equally  applicable  for  all  inductance  and 
capacity  tests,  and  examples  of  such  tests  will  be  given  later. 


THE  ENGLISH   ELECTROTECHNICAL   INDUSTRY  AND 
THE  RUSSIAN  MARKET. 

BV    P.    CiUKf:wiTSlH. 

(Concluded  from  p'lge  129.) 

From  the  figures  previously  given,  the  study  of  which  I  recom- 
mend to  English  manufacturers,  it  follows  that  Germany  has  till  now 
been  the  chief  provider  of  all  kinds  of  electrical  goods  to  Russia,  who 
in  1913  took  of  the  total  Gernum  exiiorts  (330,000,000  marks)  of 
electrical  goods  6-93  per  cent.,  against  in  1912  36-1  per  cent.  The 
increase  in  German  exports  to  England  of  electrical  products  was,  in 
the  same  period,  only  24-2  per  cent. 

In  im])()rts  of  German-mado  incandescent  lamps,  electric  machines, 
measuring  instruments  and  high-current  apparatus  Russia  takes 
first  place  among  all  countries. 

Further,  it  may  be  mentioned  that  most  Russian  electroteehnical 
factories  have  been  chiefly  founded  with  German  cajiital.  While 
in  tile  last  few  years  (iermany  lias  withdrawn  its  capital  from  the  Rus- 
sian mining  and  l)ank  bninclu's.  since  by  her  great  industrial  growth 
she  has  rci|uiieil  all  her  capital  for  use  in  Germany,  she  lias  always 
invested  increasingly  m  the  Rus.sian  elcitrotechnical  indu.strj'. 

From  .January  1,  1911,  to  .lanuarj-  1,  1914,  the  capital  of  Russian 
electrical  companies,  in  wliich  the  (!crn\ans  were  cliicfly  interested, 
mcreased  from  20,600,000  roubles  to  4 1 ,000,000  roubles.  The  names 
of  the  comjjanies  and  their  respecti\c  cajjital  are  as  follows  : — 

,--    Capital  in  roubles.   ^ 
Jan.  1,  1911.     Jan.  1,  1914. 

Siemens  k  Halske  5,600,000     . . .     5,600,000 

rnitcdCal.lc- Works  (.SOIUIOO     ...     6,000,000 

HussJHM  CcTic-ral  HlcctricCo 7.0011.00(1     ...   12.000.0tK) 

Sicmi-iis-Scluiokcrt 2.(100.00(1      ...   15,000,000 

Tudor  (accumulator  factory)    1,200,000     ...     2,400,000 

Witli  regard  to  the  inci-ease  of  capital  of  yiemens-Schuckert,  it 
may  be  noted  that  11.000,000  roubles  were  taken  up  by  Siemens  & 
Halske  in  return  for  iirojierty  made  over  by  them  to  (Siemens-Schuc- 
kert.  Of  tlie.se  I  l.OOO.OOO"  roubles  10,000.000  nnibles  were  taken 
over  from  the  Russian  ('om))aiiy  l>y  Siemens  &  Halske  in  Berlin. 

During  the  liiiancial  year  1913  the  Russian  General  Klectric  Co. 
showed  a  turnover  2.")  ]H'r  cent,  greater  than  in  1912,  the  net  jirolit 
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being  1,751,479  roubles,  against  1,295,618  roubles  in  1912.  A 
diWdend  of  23-50  roubles  was  declared,  as  compared  with  22-50  for 
tbe  previous  year,  while  the  capital  was  increased  during  1913  from 
8.000.000  roubles  to  12,000,000  roubles. 

Also,  of  100,000  shares  of  the  previously-in^tiored  vSocie'y  for 
Electric  Lighting  (established  in  1886)  in  Prtiou'ial,  :!8.000  shares 
belong  to  Germans,  representing  a  value  of  I'.i.iimi.ddo  roubles,  while 
about  (iO,000  shares,  value  30,000,000  roiiM,-.  I»lnng  to  Swiss 
investoi-s. 

The  purfjose  of  the  groups  of  figures  set  out  in  the  first  part  of  this 
reN-iew  concerning  the  Russian  electrical  industry  is  to  show  what 
quantities  and  which  kmds  of  various  electrical  goods  Russia  has 
required  to  be  imported  m  the  past.  In  the  following  review  I  shall 
endeavour  to  give  a  few  practical  hints,  which  may  be  of  special 
mterest  to  those  English  manufacturers  who  desire  to  profit  by  the 
present  situation  to  increase  their  exports  to  Russia,  which  may  soon 
be  of  great  importance  to  the  English  electrical  industiy. 

As  a  consequence  of  the  decreased  exporting  possibilities  for  the 
German  electrical  industiy  to  countries  at  present  at  war  with 
Germany,  a  keener  competition  of  German  electrical  industiy  against 
England  in  the  neutral  countries,  especially  in  South  America,  will 
iue\'itably  follow.  It  was  in  these  coimtries  that  the  English  electrical 
industiy  had,  excepting  the  English  colonies,  their  best  customers. 
England  exported  m  1913  electrical  products — 

To  Brazil Value  £.360,102 

„    Argentina 594,170 

„   Chili    „         107,959 

Total £1,062,231 

As  the  dciiiands  nf  the  Russian  market,  as  already  mentioned, 
after  the  w,ir  « ill  In-  very  great,  EngUsh  manufacturers,  with  a  total 
export  of  £7,(i."iii,ii()ii  in  1913,  can  cover  the  decreases  which  may 
occur  elsewhere  by  increased  exports  to  Russia.  Further  particulars 
about  Russian  conditions  will,  therefore,  be  of  interest  to  EngUsh 
manufacturers. 

Before  all  eke,  it  is  necessary  to  note  that  Russia,  until  now,  has 
liccn  ore  of  the  most  pronounced  protectionist  coimtrie*,  with  very 
hl^'li  jiK.tcrtiM-  taritf.s.  >So  far  as  we  know,  Russia  will  not  alter  its 
tarill  )Milir\  iftiT  the  war.  As  Russian  factors  often  ask  for  oilers 
■■  hirliiding  rarriage  and  duty,"  it  will  be  necessary  to  con.sider  the 
tariffs  on  the  most  important  categories  of  machinery,  and  this  all 
the  more  as  by  these  figures  the  English  manufacturers  will  ascertain 
at  what  price  their  machines  can  be  delivered  in  Russia. 

In  making  offers  it  is  also  sometimes  advantageous  to  quote  prices 
"  including  carriage  and  duty,"  especially  for  orders  from  factories, 
municipalities  and  other  large  regular  users,  as  there  is  then  more 
chance  of  the  offers  being  considered.  While  the  importers  and 
t  raders  who  are  constantly  occupied  with  the  importation  of  machineiy 
ran  easily  calculate  the  duty  and  carriage,  it  is  not  always  an  easy 
liiatter  for  a  manufacturer  who  only  occasionally  requires  to  place 
»nch  orders.  Gennan  firms  meet  the  wishes  of  their  Russian 
customers  by  quoting  prices  carriage  and  duty  paid.  It  is  necessary 
in  making  such  offers  to  have  a  good  knowledge  of  Russian  conditions 
and  tariffs,  as  in  the  event  of  a  faulty  declaration,  machines  may  be 
dutied  under  a  higher  classification,  and  the  manufacturer  and 
exporter  suffer  loss.  The  English  Board  of  Trad(^  should  be  of 
assistance  in  this  matter  by  collecting  all  details  concerning  Russian 
tariffs  and  conditions  of  import. 

Machines  and  apparatus  of  cast  and  wrought  iron,  besides  those 
specially  mentioned,  are  generally  taxed  with  a  d\ity  of  2-10  roubles 
per  poud  (=16-38  kg.,  say  24s.  per  100  kg.).  This  tariff  holds  good 
also  where  machii.c^  an-  partly  of  copjier,  but  tl.i^  weight  of  coj)per 
must  not  be  more  ihaii  :.'.">  |  cr  cent,  of  tlic  total  weight  of  a  machine. 
If  the  weight  of  ( iip]](r  i-\(ceds  this  limit,  the  duty  is  nearly  four 
times  higher,  as  such  machines  are  then  dutied  at  8  roubles  per  poud 
■  (106s.  per  100  kg.).  For  machines  which  contain  copper  in  large 
quantity  this  is,  of  course,  of  great  importance. 

Steam  boilers  and  saws  are  taxed  at  2-10  roubles  per  poud  (say, 
24s.  per  100  kg.),  while  for  other  machines  used  in  the  wood-working 
industry,  .steam-engines,  pumps,  refrigerators,  the  duty  is  3-20 
roubles  per  poud  (say,  43s.  per  100  kg.),  and  machine  tools  at  4-65 
roubles  per  poud  (say,  61s.  per  100  kg.).  As  stated,  machinery  and 
apparatus  containing  copper  are  taxed  at  the  highest  rate. 

Dynamos  and  electric  motors  are  taxed  at  8-50  roubles  per  poud 
(112s.  jjcr  100  kg.  (or,  30-36  per  cent,  of  their  value) ;  mathematical 
and  geodetical  instruments,  and  all  apj)aratus  for  elcctrotcchnical 
indu.stiy  (such  as  switches,  fuses,  bells,  <Sc.)  at  9  roubles  per  poud 
(about  Il8-5s.  per  100  kg.,  or  28-33  per  cent,  of  their  value); 
electrical  measuring  instruments  and  meters  at  12  roubles  per  ])Oud 
(say,  160h.  per  100  kg.,  or  2(^28  j;er  cent,  of  the  value). 

In  si)ite  of  these  heavy  tariffs,  the  imports  of  machinery  and 
apparatus  from  abroad   to   Russia  increases  every  year,   as   the 


manufacture  of  special  machines  and  apparatus  in  Russia  is  only 
shghtly  developed;  even  simple  machines  can  only  be  produced  by 
the  home  industry  of  Russia  at  extraordinarily  high  prices.  With 
this  high  cost  of  production,  Russian  manufacturers,  protected  by 
high  tariffs.are  not  satisfied  with  the  small  profits,  with  which  manu- 
facturers in  covmtries  wheie  mdustiy  is  more  fully  developed  are 
satisfied,  on  account  of  the  much  larger  output. 

With  regard  to  cost  of  production,  the  report  of  a  Commission  for 
the  preparation  of  new  tariffs,  called  together  by  the  Manufacturers" 
Society  of  the  Moscow  district,  is  uateresting.  According  to  the 
report,  the  cost  of  producing  1  poud  of  machinery  Is  15-5  roubles, 
against  10-95  roubles  in  Germany.  The  cost  of  production  m  Russia 
is  4-45  roubles  per  poud  higher  than  m  (iermany.  If  we  transform 
the?.e  results  into  shillings  and  100  kg.,  in  order  to  get  a  clearer  view, 
we  find  that  eveiy  100  kg.  of  machinery  produce;!  in  Russia  costs 
58Js.  more  than  in  Germany.  Of  this  higher  cost  of  production  the 
half  (2-19  roubles)  is  for  fuel  and  raw  materials,  higher  insurance 
rates,  dearer  credit,  smaller  capabihties  of  the  lower  trained  Russian 
workman  (owing  to  low  wages),  old-fasliioned  methods  of  manu- 
facture, absence  of  sldlled  teclmioal  personnel,  &c.,  and  this  notwith- 
standing the  rich  coal  and  iron  mines  of  Southern  Russia  (the  govern- 
ments of  Ekaterinoslaw,  Cherson,  Tawrien  and  Don  Pro^dnce), 
comprising  335,000  sq.  kilometres  (England  and  Ireland  together 
have  only  317,664  sq.  k  lometres),  and  in  spite  of  the  richest  naphtha 
springs  and  manganese  deposits  in  the  Caucasus,  and  in  spite  of  the 
immeasurable  and  for  the  most  part  unexploited  mmeral  deposits, 
&c.,  of  Siberia.  Prices  of  fuel  and  raw  materials  increase  in  Russia 
eveiy  year,  until  in  1914  the  question  of  fuel  suppUes  became  acute, 
and  from  8,000,000  to  10,000,000  tons  of  coal  were  imported,  and  the 
price  for  naptha  (used  by  many  Russian  factories,  steamship  com- 
panies and  railways  for  fuel)  was  forced  to  a  very  high  figure  by  the- 
Trust  of  the  naptha  spring  owners. 

The  unwise  tariff  pohcy  exercise:!  a  very  important  influence  in 
causing  the  enormous  rise  in  cost  of  raw  materials.  In  no  other 
western  European  State  does  a  protective  tariff  for  raw  materials 
exist  (even  in  Glermany  the  tariff  for  raw  materials  is  only  3  per 
cent.);  generally  in  Russia  the  tariff'  amoimts  to  22  per  cent.  The 
import  duty  on  raw  iron  amounts  to  100  per  cent.,  ad  val.  The 
hea\'y  kinds  of  iron  and  steel  bear  a  tariff  amounting  to  70-125  pei 
cent.,  and  fighter  sorts  to  108-125  per  cent.,  ad  val.  Thus  the  half- 
finished  articles  enjoy  a  higher  protection  than  the  finishe  1  article, 
which  on  an  average  is  taxed  at  30  per  cent.,  ad  val. 

The  most  important  material  for  the  electrical  industry,  namely 
copper.  Is  taxed  in  Russia  at  5  rouble?  per  poud  ;  consequently  the 
Russian  prices  of  bar  copper  are  one  and  a-half  times  higher  than  in 
Ciermany  or  England.  As  long  as  this  hiL'h  |>rotective  tariff  on 
raw  materials  and  half-finished  articles  cm-i  -,  -un  . -istul  competition 
of  the  Russian  home  machine-making  imlusii',  with  foreign  manu- 
facturers Ls  impossible,  notwithstanding  the  high  |)rice  of  the  finished 
article. 

One  may  assume  that  the  tariffs  for  raw  materials  will  be  con- 
siderably reduced  after  the  war,  although  the  Government  will  be  in 
a  difficult  position  with  regard  to  the  mine  owners  and  the  iron  and 
steel  producers,  with  the  cry  of  "  Russian  ]M-oducts  must  be  made 
from  Russian  raw  materials."  The  tariffs  for  finished  products  will, 
however,  hardly  be  reduced.  It  is  quite  probable  that  thy  tariff  on 
certain  categories  of  machines  which  are  manufactured  in  great 
quantities  in  Russia  will  be  increased.  If  the  import  of  simpler 
machines  in  the  same  categories  is  thereby  decreased,  the  iinj)ort  of 
com])licatc  1  special  machines  and  nuichine  tools  will  not  bo  greatly 
influenced  by  the  increase,  as  the  numufacture  of  such  machines  in 
Russia  is  \  (  ly  lilt  Ic  ilcvcli)i]e;l.  Only  after  th(^  more  general  develop- 
ment (it  llii^-iaii  inaihinc  const  lucl  icin  will  the  )i|-odui-t  ion  of  special 
and  Miai  liiiii-  lo.ils  of  lidiiic  manufacture  olitain  a  sure  footing. 

The  machine  imports  to  Russia  will  only  experience  an  alteration  in 
the  categories  of  such  machines.  The  timely  adaptation  to  the 
expected  altered  situation  in  Russian  machine  imports  may,  there- 
fore, be  of  great  importance  to  Eriglish  exporting  firms. 

We  will  now  turn  to  the  important  question  of  credit  in  Russia. 
When  exporting  to  Russia  great  care  in  giving  credit  is  generally 
necessary.  However,  and  cspocially  in  the  machinery  and  diu-trical 
branches,  the  conditions  are  particularly  favourable.  Firstly,  in 
the  machinery  branch  short  credit  is  usual,  while  in  the  textile  trade 
som(!  times  as  much  as  one  year's  credit  is  given.  Consequently  tho 
risks  for  the  creditor  are  smaller,  as  the  financial  situation  of  the 
customer  cannot  change  unfavourably  in  so  short  a  time,  if  the  infor- 
mation obtained  beforehand  as  to  his  financial  position  is  reliable. 

A  difference  must  he  made  between  giving  credit  to  a  man\ifacluror 
and  to  a  dealer,  (ircat  ])rolits  in  trading  operations  are  usually 
combine:!  with  iiicica'-c  I  risk,  and  this  is  especially  so  in  Ru-ssia. 
But  in  Russia  the  number  of  bankruptcies  of  manufacturers  is  very 
small,  and  of  thee  the  greatest  number  is  in  the  textile  tradci.     Tho 
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conditions  prevailing  in  Russia  for  foreign  suppliers  of  machinery  is 
favourable,  as  in  Russia  there  are  chiefly  large  and  me  Hum  sized 
factories,  employing  hundreds  and  evei  thousands  of  workers. 
There  were  in  Russia  in  1914  about  1,100  factories  with  over  500 
emplo}"ee5,  about  2,300  factories  with  100  to  500  hands,  and  about 
2,150  factorie?  with  50  to  100  workers.  The  number  of  Russian 
factoriej  with  more  than  100  workmen  outnumberel  the  factories 
with  50  to  100  workmen  by  55  per  cent.  The  explanation  is,  that 
Ru.ssian  industries  having  only  had  a  short  period  of  development, 
and  most  enterprises  for  the  machinery  and  iron  working  industries 
were  chic3y  fomide:!  for  State  requirements. 

Small  factories,  as  they  exist  in  Western  Europe,  are  comparatively 
seldom  foimd  in  Russia.  It  is  for  this  reason  that  credit  can  be  given 
to  most  of  the  large  Russian  factories.  A  wholesale  or  retail  trading 
firm  can  recoive  goods  on  credit  shortly  before  declaring  itself 
bankrupt  ;  a  factory,  on  the  contrary,  will  seldom  order  new 
machines  when  business  is  bad.  In  the  question  of  credit  to  the 
railway  workshops,  municipal  electrical  works,  &c.,  the  risks  as  to 
credit  are  aImo.st  nil.  Of  the  222  Russian  ciectricity  works  of  which 
particulars  are  available  89  belong  to  municipxhtie;. 

The  conditions  arc,  of  course,  different  if  the  manufacturer  does 
not  deliver  direct  to  the  Russian  factories,  but  on  credit  to  factors 
and  merchants.  In  this  case  the  risks  are  certainly  greater,  but 
'  ven  then  not  so  great  as  m  some  other  branches,  as  the  English 
supplying  house  can  demand  bills  of  exchange  from  the  Russian 
factories  to  whom  the  trader  delivers  the  machinery,  &c.,  and  so 
the  risk  is  reduced.  German  manufacturers  have  taken  due  note  of 
this  situation,  and  have  always  endeavoured  to  deliver  direct  to  the 
Russian  factories.  Of  course,  for  tliis  direct  trading  great  energy 
and  enterprise  must  prevail,  and  an  accurate  knowledge  of  Russian 
tariffs,  transport  facilities  and  all  other  conditions  is  neccssarj'. 

An  important  part  is  played  in  connection  with  this  direct  supply- 
to  the  Russian  factories  and  other  users  of  machines,  apparatus,  &c., 
by  written  offers,  printed  catalogues,  &c.,  in  the  Russian  language. 
Often  the  vnew  is  held  that  catalogues  in  French  are  sufficient  for 
Russian  business  transactions.  This  is  certainly  not  the  case.  If 
the  upper  classes  of  Russia  can  rend  and  miderstand  the  French 
language,  in  the  technical,  manufacturmg  and  trading  classes,  which 
are  the  most  important  in  regard  to  the  question  I  am  discussing,  the 
German  language  is  far  more  wide  spread.  Nearly  the  whole  trading 
operations  of  Russia,  especially  the  imports  section,  was  confined  to 
Germany.  Tens  of  thousands  of  Russian  engineers  and  teclmical 
officials  have,  during  the  last  10  to  15  years,  .studied  in  German 
technical  and  commercial  universities,  and  ha^e  done  much  to 
spread  the  German  language  in  Russia.  It  has,  however,  been  the 
more  recent  policy  of  Germany,  by  the  framing  of  rules  restricting 
the  entrance  of  Ru.ssian  students  to  the  German  universities,  and  so 
the  number  of  Russian  students  has  greatly  decreased.  The  reason 
given  for  thc>e  rules  is  that  the  Russian  students,  tra-ned  to  be 
engineers  in  Gorman  universities,  subse  jueitly  became  competitors 
to  the  many  thousands  of  German  engineers  employed  in  Russian 
factorie;.  Besides,  these  German-trained  Russian  engineers,  by 
founding  new  factories  in  Russia,  has  led  to  a  decrease  in  the  imports 
of  German  products. 

In  "The  Times"  Russian  Supplement  of  15th  .lanuary  lust  an 
article  appeared  entitled  :  "  Need  for  interchange  of  men  between 
England  and  Russia."  In  this  regard  I  would  remark,  that  this 
would  be  best  eifectcd  by  an  inte-change  of  students.  If  easy  means 
of  admittance  to  English  technical  schools  could  be  arranged  for 
Rus.sian  students  it  would  help  to  spread  the  knowle  Ige  of  the 
English  langiiage  in  Russian  technical  circles,  and  also  bring  the 
Ru8.sian  commercial  and  industrial  classes  into  touch  with  English 
firms,  machine!,  apparatus,  materials  and  methods. 

After  this  digrcision  I  will  reiumc.  As  already  mentioned,  the 
knowledge  of  French  in  Kussian  teclmical  circles  is  small.  In  sending 
French  catalogue)  to  Ru.ssia  one  must  take  into  consideration  also 
that  the  technical  heads  of  factories  may  perhaps  understand  a  letter 
in  French  fairly  well,  but  they  are  tcldom  able  to  master  the  techni- 
calities of  a  catalogue  with  many  little  understood  exprcisions.  The 
HUCceiH  of  the  German  exporting  industric!  is,  I  .say,  foundc  1  in  great 
measure  u))on  the  fact  that  they  liave  made  their  ofTer.sand  catalogues 
in  the  mother  tongue  of  the  customc". 

For  the  Kngiish  iiidiislPi-  it  is  absolutely  necessarj'  to  work  up  tlic 
Russian  customers  in  the  Ru.ssian  language  if  a  sound  footing  is  to  be 
Hecurcd.  A  few  of  the  larger  Russian  importing  firms  employ 
English  corre tpondcnts,  but  such  firms  are  but  a  drop  in  the  ocean  of 
Russia's  busineis  people.  Fn  England  also,  knowlo  Ige  of  the 
Ru.ssian  language,  owing  to  the  small  exchange  of  merchandise  and 
corrcHpondcace  bc-wcen  the  two  countries  is  even  Icms,  and  it  is 
hanlly  to  be  expected  that  this  will  soon  change.  To  wait  luitil 
UuHsiun  schools  teach  the  English  language*,  be  side  i  German  anil 

*  In  a  fr-w  RiiHHinn  coniiiifrcial  schools  English  is  already  tniii;hl. 


French,  or  until  there  are  more  English  people  wdio  imderstand  the 
Russian  language,  would  mean  losmg  the  golden  opportimity  afforded 
by  the  changed  conditions  of  the  present  time. 

■  This  language  question  is.  however,  really  not,  in  my  opinion,  so 
acute,  as  it  appears  at  first  glance.  In  Germany  the  Russian 
language  is  not  well  known.  Certainly  many  German  commercial 
travellers  work  Russia  and  speak  Russian,  but  in  order  to  translate 
Riissian  teclmical  catalogues  or  to  make  a  perfect  tender  in  writing 
their  knowledge  is  not  sufficient.  German  firms  have  foimd  a  way 
out  of  this  difficulty.  Most  large  German  firms  have  one  or  more 
yoimg  Russian  engineers  m  their  employ,  and  the  e  have  been 
employed  to  conduct  the  business  relations  between  their  customers 
and  their  principals,  or  if  a  Russian  customer  visited  the  factory, 
thc;e  employees  have  conducted  the  conversation  in  the  Russian 
language.  Should  English  factories  wish  to  follow  this  effective 
example,  a  certain  number  of  suitable  young  Russian  engineers  would 
be  at  disposal  who  wish  to  complete  their  knowledge  of  English 
conditions  and  English  language.  Such  engineers,  after  having 
acquired  this  knowledge,  have  returned  to  Russia  as  heads  of  branches 
or  rcpreventatives  of  the  English  firm  by  whom  they  are  employed, 
and  thereby  have  served  to  draw  closer  the  trade  relations  be'ween 
the  two  comitries. 

With  regard  to  the  medium-sized  English  factories  and  exporting 
firms,  with  only  a  few  employees,  and  therefore  unable  to  kcc;i 
Russian  engineers  or  correspondents,  ti.ey  could  make  use  of  certain 
translation  bureaus  employing  persons  of  various  nationalitie  •. 
The  costs  of  these  translations  in  Germa-.y  amount,  at  the  most,  to 
Is.  per  100  words. 

There  can  be  no  doubt  that  an  important  part  is  played  in  the 
influencing  of  the  Russian  buyers  by  advertisements  in  suitable 
Russian  technical  and  other  papers.  While  in  England  the  existence 
of  Russian  technical  journals  is  hardly  known,  German  firms  during 
the  past  few  years  have  recognised  the  importance  of  this  class  of 
pubUcity.  df  one  peruse  >  the  Russian  technical  journals  published 
before  the  war  one  is  struck  by  the  great  number  of  German 
advertisements,  almost  equaling  in  number  the  Russian.  Some 
Swiss,  French,  American  and  Italian  advertisements  were  to  be  found, 
but  scarcely  any  English.  In  some  technical  journals  the  number  of 
German  advertisements  even  exceeded  the  Russian.  That  most  of 
these  a  UriiM  Mc  Its  appeared  for  many  years  proves  that  they  had 
fuUilli'  I  I  111-  1  iiii--iiiu  of  impressing  the  name  of  the  German  firms  in 
tlic  Miind-nl  Kii^M.m  buyers. 

The  Russian  electrical  market,  with  its  import  of  25,000,000 
roubles,  is  an  object  w'orthy  the  trouble  of  securing,  especially  if  one 
takes  into  consideration  that  the  imjjorts  from  Ciermany,  which 
amoimted  to  90  per  cent.,  has  already  been  broken  off  for  eiglit 
months,  and  that  all  reserve  stocks  arc  therefore  exhausted.  One 
requires  for  this  work  energy  and  initiative.  Before  all,  the  iron  must 
be  hit  while  it  is  hot.  as  time  is  not  only  money,  but  erervdhing.  Tlic 
English  clectrotechnical  industry  must  keep  in  view  also  that  ui  the 
supply  of  electrical  machinery  and  a|)i)aratus  to  Russia  it  has  a  very 
capable  compeliitor  in  the  Swiss  clectrotechnical  industry,  and  that 
in  the  su])p!y  of  electrical  accessories  of  all  kinds  the  competition  of 
Swc  Icn  must  be  reckoned  with.  In  consequence  of  its  favourable 
gc  igraphical  situation  to  Russia,  as  well  as  its  wealth  in  water  power 
for  manufacturing  purpose  ■.  Sweden  is  a  potent  factor  in  this  coi 
rection.  Shortly  after  the  outbreak  of  war  large  orders  for  marhinc  . 
formerly  given  to  the  (Sernian  firms,  were  transferred  to  the  Swr  lidi 
factories  by  Russian  electricity  works.  Progress  is  not  at  a  standstill, 
and  Russian  trade  seeks  the  easiest  and  most  advantageous  source  of 
s\ipi)Iy.  If  the  conquest  of  new  markets  is  difficult,  the  pushing  out 
of  a  competitor  from  an  alieuly  conque  cd  nuvrket  is  a  hundie  1  times 
more  diflicult.  and  t'.caumds.  as  [  have  .said,  energy  and  uiitiative. 


PROTECTIVE  DEVICES  AGAINST  LIGHTNING  AND 
SURGES. 

IIY    E.    KlI.lil'KN    .s< aiTT   AND    1..    F.    KOO.VRTV. 

This  l'a])cr  has  been  written  with  the  object  of  describing  vaiious 
pieces  of  apparatus  used  for  the  protection  of  electric  power  systems 
against  lightning  and  surges.  The  first  types  of  protective  device 
dealt  with  are  the  various  kinds  of  air-gap  arresters,  both  the  spark 
gap  and  horn-type  arresters  being  considered.  Details  of  horn-type 
arresters  are  also  given.  Anotlier  type  of  arrester  which  is  con- 
siderably u.sed  is  the  elcctrolytii  type,  which  depends  for  its  action 
on  a  fihn  of  aluminium  hydroxide  deposited  on  aluminium  plates 
when  immersed  in  a  siiitable  clei  irolyte.  'I'hcse  arresters  are  built 
up  of  cone-shaped  trays  slacked  one  above  the  other,  and  kept  apart. 

•  Abstract  of  a  Paper  rcod  before  tlie  Association  of  Mining  Electrical 
Engineers. 
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bv  porcelain  spacers.  The  exact  amount  of  electrotyte  required  is 
poured  into  each  cup,  and  the  whole  immersed  in  a  vessel  filled  with 
oil.  The  number  of  trays  is  determined  by  the  normal  voltage  of  the 
system,  the  usual  allowance  being  275  eifective  volts  per  tray  for 
alternating  current,  and  350  volts  per  tray  for  direct  current.  The 
action  of  these  arresters  is  as  follows  :  The  film  of  alummium  hy- 
droxide has  an  exceedingly  high  resistance  when  moderate  voltages 
are  impressed  upon  it ;  but,  if  the  pressure  reaches  a  certain  critical 
value,  this  resistance  breaks  do\^ai  almost  entirely  and  permits  the 
flow  of  current.  When  the  excess  pressure  is  reheved  the  normal 
resistance  is  restored.  With  this  type  of  arrester  a  hom  gap  has  to 
be  inserted  between  the  line  and  the  arrester,  as  the  film  will  auto- 
matically discharge  any  abnormal  frequencies,  such  as  those  of 
lightning,  without  any  rise  in  voltage.  If  allowed  to  remain  for  some 
time  without  any  E.M.F.  being  impressed  upon  them,  the  cells  have 
a  tendency  to  lose  their  resistant  properties,  and,  consequently, 
arrangements  have  to  be  made  with  this  type  of  arrester  to  impress 
a  suitable  E.JI.F.  upon  them  periodically.  The  film  of  aluminium 
hydroxide  really  acts  as  the  dielectric  of  a  condenser,  and  this  idea 
has  been  utilised  by  Messrs.  •  Isenthal  for  apparatus  to  protect  low- 
voltage  direct-current  circuits.  Water  jet  arresters,  or  water  leaks 
as  they  are  sometimes  called,  are  used  for  conductmg  static  charges 
continuously  to  earth  where  the  working  pressures  exceed  5,000  volts. 
Their  action  is  merely  that  of  a  resistance. 

In  spark-gap  circuits  resistances  are  connected  to  dissipate  the 
energy  of  the  excess  pressure  and  limit  the  energy  current  which 
follows  it.  A  common  form  of  these  resistances  consists  in  an 
earthenware  slab  with  a  zigzag  groove  cut  on  its  surface,  the  groove 
being  filled  with  carbon  dust.  The  current  is  brought  in  through 
carbon  plugs  with  the  flexible  copper  leads  embedded  in  them,  and 
the  resistance  can  be  altered  by  varying  the  depth  and  quality  of  the 
powder.  For  lightning  discharges  a  smgle  straight  groove  is  used, 
since  the  path  to  earth  must  be  as  straight  as  possible.  Where  dis- 
charges do  not  often  occur,  a  carbormidum  rod  can  be  used.     The 


Fig,  1. — Water  Eesistaxce. 

is  usually  about  150  mms.  long  and  the  resistance  when    cold 

out  500  ohms.     This  resistance  goes  down  to  about  half  when  the 
becomes  warm.     The  objection  to  this  type  of  resistance  is  the 

bility  of  the  rod  to  become  Iiroken.  Another  form  of  resistance 
for  u.se  with  a  hom  spark  gap  is  the  water  resistance  shown  in  Fig.  1. 
This  consists  of  a  ^-shaped  earthenware  vessel  mounted  on  insu- 
lators. The  electrodes  are  10  cms.  below  the  water  surface,  and  the 
latter  5  cms.  below  the  tube  edge.  A  layer  of  1  cm.  of  oil  is  poured 
into  each  side  of  the  tube. 

If  continuous  loss  of  energj'  in  the  mains  is  ]iennissible.  resistance 
arresters  can  be  adojjted.  In  this  type  no  spark  gaps  are  inserted 
between  the  mains  or  between  the  mams  and  earth.  The  need  for 
lesistanee  arrest<;rs  is  reduced  in  the  case  of  cable  systems.  They 
are  most  suitable  for  low-voltage  mains  in  which  the  spark  ga])s 
of  the  arresters  provided  are  always  non-sensitive. 

The  authors  also  devote  a  brief  section  to  the  use  of  choke  coils 
in  protecting  aj)paratus  against  discharges,  and  then  pass  on  to  the 
•object  of  charging  switches.  These  are  u.seful  for  starting  large 
three-phase  motors.  The  closing  of  the  stator  switch  may  cause 
•excess  voltages,  whidi  may  not  only  damage  the  motor  in  use,  but 
■Other  machines  on  the  same  mains.  A  ])rotection  against  this  is  to 
switch  in  the  machine  slowly  through  a  resistance,  and  for  this 
porpose  a  spe<-ial  contact  Is  required  on  the  switch,  so  that  the 
resistance  is  connected  in  series  on  the  first  step  and  short-circuited 
•on  the  second  or  main  circuit.  It  Is  no\v  po.ssible  to  obtain  motor 
Stator  switches  which  are  fitted  with  charging  contacts  and  have 
suitably  grad<'d  resi.stances.  The  extra  charge  is  not  great,  and  il  is 
<!ertainly  well  worth  incurring,  as  it  may  bo  the  means  of  iirevcniing 
a  very  serious  breakdown. 

It  is  useful  to  connect  an  arrester  between  the  neutral  point  of  the 
motor  winding  juid  earth.     It  usually  consists  of  a  numhcr  of  rolh>r- 


71 


type  gaps  in  series  with  a  high-tension  fuse  and  a  carborundum  rod. 
These  arresters  serve  to  reduce  the  miequal  pressure  on  the  windings 
resulting  from  a  badly-operated  switch  which,  for  instance,  closes 
two  phases  before  the  third  connection  is  made.  This  device 
prevents  the  insulation  from  being  pierced,  and  can  in  many 
cases  be  used  instead  of  special  charging  devices  on  the  primary  oil 
switch. 

The  question  of  earth  plates  is  also  dealt  with,  and  the  authors 
consider  the  general  features  of  these  for  difterent  cases.  An  in- 
teresting apparatus  described  is  the  Giles  electric  valve.  This 
apparatus,  shown  diagrammatically  in  Fig.  2,  consists  of  a  first  spark 
gap,  e  e,,  in  series  with  a  resistance,  R,  and  a  number  of  spark 
gaps,  e.y,  €3  to  65.  The  gaps  e^  to  c-  are  indirectly  connected  to  earth 
through  small  condensers  shown  on  the  right,  whilstth^  last  electrode, 
Pg,  is  directly  connected  to  earth.  The  action  of  the  apparatus  can 
be  best  explained  by  taking  figures.  Assume,  for  example,  that  the 
line  has  a  normal  potential  of  10,000  volts  and  that  the  first  spark 
gap  is  regulated  to  come  into  action  at  12,003  volts.  Then  the  first 
knob  e,  is  at  a  potential  of  12,000,  and  all  the  other  knob?,  e.„  e,  to 
e,^,  are  maintained  at  zero  or  earth  potential  by  reason  of  the  small 
condensers.  When  a  surge  comes  along,  the  pressure  of  12,000  volts 
produces  a  small  spark  between  e  and  e,,  so  that  the  knob  c,,  which 
just  previously  was.at  zero  potential,  will  now  be  at  a  potential  of 
12,000  volts,  less  the  potential  drop  in  the  spark  gap.  As  the  current 
which  actually  passes  in  such  a  spark  is  small,  bemg  only  of  that 
magnitude  which  can  pass  through  (he  small  condenser,  it  follows 
that  the  potential  drop  in  the  spark  will  be  relatively  small.  If  we 
assume  it  as  500  volts,  then  the  knobs  e„  e.^  wiU  have  a  potential  of 
12,000-500=11,500  volts.  The  knob  e,  h  stiU  at  zero  potential, 
and  the  spark  will  now  jump  between  e.,  and  e^,  bringing  the  poten- 
tial of  P3  to  11,-500-500=  ll,tWO  volts.' 

This  action  goes  on  through  the  whole  series  of  knobs,  the  sparks 
passing,  as  it  were,  in  cascade  until  they  reach  the  last  knob,  which 
is  metallically  connected  to  earth.  As  soon  as  the 
last  spark  gap  from  e.-  to  this  last  earthed  knob  is 
in  operation  a  discharge  can  pass  direct  from  the 
line  to  earth,  following  the  path  e^,  e^.  R.  e,,  &v.,  to 
earth. 

The  resistance  R  is  made  sufficiently  great  to  avoid 
the  production  of  high-frequency  oscillations,  and 
therefore  the  apparatus  may  be  insufficient  to  deal 
with  the  surge  tension  produced  in  a  large  distribu- 
tion system.  In  such  a  case  the  output  of  the 
valve  can  be  increased  by  placing  several  columns 
parallel.  In  practice  it  is  found  that  each  coluimi 
operates  independently  of  the  others,  and  since  no 
combinations  of  columns  can  be  regulated  to  mathe- 
matical unifonnity,  they  will  not  start  working  at 
the  same  instant.  If  the  tension  rises  at  a  certain 
point,  any  one  of  the  valve  colunms  will  come  into 
action,  and  if  its  output  is  insufficient  the  voltage 
will  continue  to  rise,  and  will  possibly  arrive  at  a 
higher  ))oint,  where  a  second  valve  will  operate,  and 
piissil)ly  a  third  valve  will  come  into  operation.  If  three  columns 
are  sufficient  to  deal  with  the  surge  tension,  then  the  pressure 
camiot  increase  beyond  a  certain  value,  and  from  this  point  onward 
it  will  drop  again.  8u])posing  that  it  had  been  shown  that  a 
resistance  of  10,000  ohms  was  sufficient  to  avoid  the  production 
of  high-frequency  phenomena,  and  that  we  had  10  colunms  in 
parallel,  then  we  woidd  have  only  1.000  ohms  equivalent  resistance 
between  the  conductors  and  earth,  and  yet  from  the  point  of  view  of 
high-frequency  generation  the  result  would  not  be  the  same  as  if  we 
had  put  a  single  colunm  with  1,0(M>  ohms  resistance  in  series.  In 
fact,  since  the  valves  come  into  operation  one  after  the  other,  the 
aggregate  of  valves  does  not  produce  an  o-icillatory  j)hcnomcnon 
which  one  would  otherwise  certainly  have  obtained  with  a  single 
column  having  a  resistance  of  1,000  ohms  o.nly.  This  point  lias  been 
verified  experimentally.  It  is  found  that  the  terminal  pressure  at 
the  valve  sinks  very  little  below  that  voltage  for  wliich  the  si)aik 
gap  e  e,  (Fig.  2)  is  adjusted  ;  the  sparks  cease  .spontaneously  wit  liout 
having  recourse  to  any  blow-out  arrangement.  The  valve  thus  docs 
not  act  during  the  whole  period,  but  only  during  that  time  in  which 
the  surge  tension  occurs,  and  its  effect  is  to  cut  off  from  the  voltage 
curve  all  the  ])eaks  which  are  beyond  the  value  for  which  the  gap  Is 
regulated.  The  Giles  valve  not  only  serves  to  sujjjjre.ss  the  peaks 
of  the  voltage  curve  due  to  resonance  phenomenon  ])roduced  in  the 
line  l)y  changes  in  the  Icwid.  but  it  also  carries  away  the  energy 
stored  in  the  alternators  or  t nm.'iformers  at  the  monu-nt  when  a 
short-circuit  is  broken,  either  by  a  switch  or  fuse. 

The  remainder  of  the  I'aper  is  devoted  to  the  consideration  of  the 
causes  of  electrical  surges,  both  high  luid  low  tension,  and  the  use  of 
protective  condeiisi-rs. 
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The  two  sets  of  Tables  are  supplied,  price  4s.  6d.  net.,  post  free  4s.  lOd. 
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Price  178.  6d.     Postage  U.K.  Is.  extra,  abroad  23.  6d. 
Cases  for  binding  VoL  LXXIV.,  price  2s. ;  post  free,  28.  3d. 


SPECIAL  NOTICE. 


In  order  that  we  may  be  able  to  supply  the  newspaper  trade  efleetlTely 
and  meet  the  requirements  of  the  Post  Office,  we  are  sending  THB 
ELECTRICIAN  to  press  a  few  hours  earlier  every  week.  All  editorial 
and  news  matter  for  the  next  current  issue  of  THE  ELECTRICIAN 
must  reach  us  as  much  earlieras  possible,  but  notlater  than  WEDNES- 
DAY MORNING,  and  advertisement  text  and  blocks  must  reach  the 
offices  as  much  earlier  as  possible,  but  not  later  than  TUESDAY 
EVENING,  during  the  continuance  of  the  War.  Advertisements 
of  all  kinds  of  which  no  proofs  are  required  before  first  insertion 
can  be  accepted  up  to  FIRST  POST  THURSDAY  MORNING. 


THE  USE  OF  PROFITS  IN  RELIEVING  THE 
RATES. 

We  have,  ou  more  tliaii  one  occasion,  dealt  with  the  pohcv 
of  reheving  the  rates  by  iismg  the  profits  of  mimicipal  under- 
takings for  this  purpose,  and  we  have  expressed  our  dis- 
approval of  such  a  pohcy.  It  has  always  seemed  to  us  that 
if  thero  is  any  considerable  profit  from  an  electricity  imder- 
taking,  after  adequate  provision  is  made  for  the  main- 
tenance of  reserve  and  contingency  fimds,  the  tariff  should 
be  lowered  so  as  to  give  the  consumers  the  advantage  ; 
otherwise,  consumers  ara  made  to  pay  an  imnecessarily  high 
price  for  their  energy  for  the  benefit  of  the  ratepayers  in 
general. 

We  should  not  refer  to  this  question  again  at  the  present 
time,  but  for  the  fact  that  the  conditions  imder  which  sucL 
imdertakings  are  now  being  carried  on  are  abnormal.  The» 
Government  has  expressed  itself  as  being  averse  to  expendi- 
ture on  extensions,  and  many  of  the  extensions  that  had 
already  been  planned  in  various  parts  of  the  coimtry  by 
raimicipal  authorities  are  thus  in  abeyance  because  the 
Ijocal  Government  Board  is  miwilling  to  give  permission  to- 
raise  the  necessary  loans.  Tliis  action  naturally  places  such 
undertakings  in  a  somewhat  difficult  position.  Under 
ordinary  conditions  a  certain  gnnvth  takes  place  from  year 
to  year,  and  it  is  well  that  this  should  be  provided  for 
fairly  in  advance  of  the  time  when  the  plant  will  hi  actually 
required.  Apart  from  normal  growth,  however,  there  is  at 
present  a  large  demand  for  power  on  the  part  of  those  firms 
which  arc  carrying  out  Government  contracts.  It  ia 
obviously  desirable  that  power  for  such  purposes  should  bo 
provided  as  far  fa^  possible.  Apart  from  the  question  of 
extensions,  and  the  difficulties  caused  by  their  restriction^ 
the  costs  of  production  have  risen  considerably,  due  more 
particularly  to  the  increased  cost  of  coal,  and  tc  some  extent 
to  the  higher  cost  of  labour.  Altliough  we  ho})e  that  this 
mav  be  only  a  tamiwrary  difficulty,  this  increase  in  cost  has 
now  become  so  marked  that  prices  are  behig  raised  by  a 
large  number  of  luidertakings. 

Takhig  these  lact.s  into  consideration,  it  seems  to  a-*  most 
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important  at  the  present  time  that  mimicipal  imdertakings 
:should  keep  a  tight  hand  on  any  profits.  We  fear,  however, 
that  in  some  cases  this  pohcy  is  not  being  followed.  We 
notice,  for  example,  that  the  Manchester  Electricity  Com- 
mittee projjose  to  contribute  in  the  coming  year  the  usual 
sum  of  £30,000  towards  the  rehef  of  the  rates.  In  this  case 
the  surplus  for  the  year  ended  March  31  was  £35,850,  against 
an  estimate  of  £30,500,  so  that  there  was  an  increase  in  the 
estimated  profit ;  but  we  note  that  there  will  probably  be  a 
•slight  revision  ot  charges  for  electricity  in  the  present  year  to 
coimterbalance  the  increase  in  cost.  In  the  case  of  the 
gas  undertaking  at  Manchester,  on  the  other  hand,  the  state 
of  affairs  is  byno  means  so  satisfactory,  as  the  gross  profit  for 
the  year  was  £90,369,  compared  with  an  estimate  ot  £119,571. 
Nevertheless,  a  contribution  to  the  City  fund  in  aid  of  the 
rates  is  to  be  made  to  the  extent  of  £50,000,  with  the  result 
that  there  will  be  a  deficit  of  £58,367,  which  is  to  be  carried 
to  next  year's  accomit.  Further,  the  price  of  gas  is  to  be 
increased  by  6d.  per  1,000  cubic  ft.  Lastly,  we  notice  that 
the  Manchester  Tramways  Committee  have  decided  to 
contribute  £100,000  to  the  relief  of  the  rates.  The  case  of 
Manchester  is  not  by  any  means  an  isolated  one,  for  nearly 
all  the  large  local  authorities  who  control  electricity  supply, 
gas  and  other  public  services  have  also  allocated  large  sums 
to  the  rehef  of  the  rates.  It  is  very  cjuestionable  whether 
this  policy  is  wise  or  whether  it  is  economically  soimd  ;  at 
all  events,  the  heads  of  Government  Departments  seem  to 
kavi  changed  their  views  upon  ths  question  in  recent  years, 
md  tha  present  tendency  m  private  bill  legislation  is  to  fix  a 
imit  upon  the  sum  which  any  local  authority  may  devote 
;o  the  reUef  of  the  rates  out  of  the  profits  of  a  productive 
indertakmg.  At  the  present  time  Manchester  Corporation 
ind  other  local  authorities  have  important  and  urgent 
schemes  of  electricity  supply  extensions  and  other  public 
TOrks  in  abeyance  on  accoimt  of  th?  Government  pohcy  of 
estricting  loans,  and  it  seems  to  a?  that  mmucipal  authori- 
ies  wo  uld  be  better  advised  to  avoid  relieving  the  rates  in 
his  way  — at  all  events  for  the  present — and  to  keep  all  the 
irofits  in  hand  as  a  reserve  against  contingencies. 


REVIEWS. 

OBles  of  the  undennentioned  works  can  be  had  from  The  Electrician  Offices,  post 
free,  on  receipt  of  published  price,  adding  3d.  for  books  published  under  2s.  Add 
10  per  cent  for  abroad  or  for  foreign  books.] 


luestions  and  Solutions  in  Telegraphy  and  Telephony.     By 
H.  P.  Few.     Pp.  230.     (London  :   S.  Ren  tell  &  Co.,  Ltd.)     2s.  6d. 
net. 
Books  of  this  nature  serve  two  extremely  useful  purposes. 
hey  form  a  primer  of  the  very  best  nature  for  the  student  at 
le  end  of  his  course,  prior  to  his  entry  into  the  examination 
)0m,  and  they  show  to  him  at  the  beginning  of,  and  through- 
it  his  course,  the  essential  principles  underlying  his  study. 
In  the  answers  to  examination  questions  covering  a  number 
■  years  will  be  found,  concisely  put,  the  whole  fundamentals 
a  subject,  and  Mr.  Few's  book,  taking,  as  it  does,  the  highly 
lecialised  subjects  of  telegraphy  and  telephony,  may  well  be 
ickoned  as  invaluable  to  the  students  of  those  subjects. 
'"      fourth  edition  now  published  includes  answers  to  the 
■lis  set  in  tiu;  City  and  Guilds  examinations  in  the  first 
III  these    alhed  sciences  for  the  years  1901  to  1911  in- 
Covering  this  period  the  questions  sot  touch  upon 
ully  every  phase  of  the  two  subjects,  and  the  student 
able  to  answer  all,  will  be  able  to  assure  himself  that  he 
tie  else  to  learn. 


Many  of  the  questions  are  answered  more  fully  than  i^ 
required,  or  is  possible,  in  the  examination  room,  but  this 
adds  to  the  usefulness  of  the  book  rather  than  detracts  there- 
from. It  may  be  suggested,  however,  that  a  better  way  of 
meeting  this  want,  would  be  to  give  a  model  answer,  and  to 
amplify  by  means  of  footnotes,  or  distinctive  print. 

It  is  a  pity  that  the  opportunitj'  has  not  been  taken  in  issu- 
ing this  new  edition,  to  re%nse  the  answers  given  to  questions 
in  the  earhtr  years,  so  that  the  book  may  fully  meet  the  needs 
of  the  modern  student — the  telephone  illustrated  on  page  60, 
for  instance,  is  now  quite  obsolete. 

Very  great  care  is  required  in  a  book  of  tliis  nature  to  avoid 
errors  that  may  prove  to  be  serious  stumbling  blocks  to 
students,  and  it  is  to  the  credit  of  the  author  that  but  few 
appear.  On  page  85,  however,  the  Wheatstone  Bridge  test 
given  for  locating  an  earth  fault  in  a  cable  is  only  true  if  the 
fault  has  no  resistance,  and  if  the  conductor  is  of  uniform  gauge 
and  material  throughout,  but  these  important  limitations  are 
not  mentioned.  Heat  coils  of  the  form  shown  on  page  83  are 
never  used  in  modern  telephone  exchanges,  as  is  stated  on  page 
193,  and  a  condenser  appears  to  be  omitted  in  Fig.  146. 

Perhaps  Mr.  Few,  in  future  editions,  will  make  his  excellent 
handbook  even  more  useful  by  including  answers  to  the 
Honours  grade  questions.  As  it  stands,  however,  the  book  has 
a  great  value  and  no  student  should  neglect  the  opportunity 
it  gives  to  test  his  progress  in  the  learning  of  these  fascinating 
subjects.  W.  A. 

A  School  Electricity,    By  C,  -J,  L,  W.\gstaff,  M,A,    Pp,  xi,+250. 
(Cambridge  :  Tlie  University  Press,)     5s,  net. 

It  is  a  pleasure  to  note  the  excellence  of  this  volume.  This 
branch  of  physics  is  one  which  is  by  some  regarded  as  difficidt 
for  a  school  subject.  Unquestionably,  however,  it  places  at 
the  command  of  the  teacher  an  inexhaustible  fund  of  experi- 
mental illustration  and  measurement.  In  the  hands  of  an 
enthusiastic  and  imaginative  teacher  its  value  as  a  mental 
training  is  bound  to  appear,  whilst  for  its  place  from  the  point 
of  view  of  importance  of  subject-matter  there  is  nowadays  no 
need  to  plead. 

The  present  book  is  full  of  suggestiveness  in  every  chapter. 
In  a  very  short  time — probably  his  second  week — the  boy  is 
engaged  in  the  construction  of  a  simple  motor  to  run  from  a 
single  cell.  In  quick  succession  he  is  introduced  to  important 
apparatus  and  mechanism,  Such  as  secondary  cells,  ammeters 
and  voltmeters,  dynamos,  &c.  Experimental  illustrations  for 
the  class  room  are  described,  as  well  as  experiments  to  be  per- 
formed in  the  laboratory. 

This  attention  to  the  experimental  side  is  fully  supplemented 
by  accuracy  in  the  statement  of  laws,  and  a  mathematical 
treatment  which  assumes  here  and  there  a  knowledge  of  the 
calculus.  This  side  of  the  book  is  not  the  least  interesting. 
There  is  plenty  of  opportunity  and  stimulus  for  the  most 
capable  boy  and  downwards.  In  all,  close  on  50J  examples 
are  included,  some  surprisingly  daring  {e.'i.,  No,  12  on  p,  139). 
But  all  is  justifiable,  given  the  right  sort  of  teacher. 

In  regard  to  illustrations  and  letterpress  the  book  could 
hardly  be  improved.  The  only  errors  that  have  been  observed 
are  in  the  equations  on  p.  133,  and  in  the  rule  of  direction 
quoted  as  Fleming's  Rule  on  p.  119,  which  is  tiot  Fleming's 
Rule. 

In  concluding  this  notice,  one  would  express  the  hope  that 
in  a  subsequent  edition  room  will  be  found  by  the  author  for 
a  chapter  on  the  conduction  of  electricity  through  gases,  and 
perhaps  for  one  on  the  telephone,  '  D.  0. 

American  Handbook  for  Electrical  Engineers :   A  Reference 
Book  for  Practising  Engineers  and  Students  of  Engineering. 

Kiliti-d  hy  Haroi,i)  Pkndkh,     Pj),  xviii -|-2023.     (New  York  :   John 

Wiley  &f^ons,Ine.)      So, 

We  have  been  editorially  admonished  for  .sending  in  a  tardy 
review  of  this  200()-])iige  book,  and  a  denial  of  our  ability  to 
review  sucii  a  book  cither  on  the  day  of  publication  or  a  few 
days  after  pubUcation,  as  some  men  are  able  to  review  works 
of  fiction  in  the  lay  Press,  constitutes  our  sole  defence. 

In  our  opinion,  the  Editor  should  feel  flattered  that  we  have 
devoted  some  weeks  to  the  study  of  liis  book.     When  several 
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years  are  spent  on  the  preparation  of  a  big  book,  we  hold  that 
it  is  the  duty  of  a  reviewer  to  give  the  book  his  most  careful 
attention,  despite  the  fact  that  his  sole  reward,  apart  from  the 
usual  column  rates,  is  either  an  occasional  signed  copy  from 
a  delighted  author,  or  a  letter  of  abuse  from  the  author  or  his 
publisher.  As  we  have  nothing  but  praise  for  this  book,  we 
shall  be  spared  the  pain  induced  by  such  abuse. 

As  existing  engineers'  handbooks  in  our  possession  require 
28  in.  of  shelving  for  their  accommodation,  we  decided  that  it 
would  be  a  good  plan  to  use  the  book  under  review  in  our 
everyday  work  for  some  time.  The  result  of  the  experiment 
is  that,  on  practically  every  occasion  the  work  has  been  con- 
sulted, the  information  sought  has  been  obtained. 

The  numerous  articles  are  characterised  by  their  thorough 
adaptability  to  practical  engineering  and  by  the  careful  state- 
ment of  their  scientific  foundation.  Of  the  many  features  of 
interest  two  stand  out  prominently.  These  are  the  encyclo- 
pjedic  arrangement  and  the  consistent  plan  followed  in  the 
treatment  of  all  the  articles.  Experience  has  shown  that  the 
alphabetical  arrangement  is  eminently  fitted  for  an  encyclo- 
paedia of  general  information ;  a  like  arrangement  is  eciually 
applicable  to  a  reference  book  dealing  only  with  engineering 
topics,  and  credit  is  due  to  the  editor-in-charge  for  the  adoption 
of  the  arrangement  in  this  book.  The  plan  consistently 
followed  in  all  the  articles  is  praiseworthy  to  a  degree.  Tliis 
plan  comprises  a  general  description  and  definitions,  a  brief 
statement  of  application  and  a  discussion  of  the  principles  of 
operation.  Then  follow  sections  on  design,  testing,  perform- 
ance, specifications,  installation,  weights  and  costs,  and  at  the 
end  of  each  article  a  bibliography  is  given.  The  latter  is 
intended  to  direct  the  reader  to  more  extended  information  in 
treatises  and  cm-rent  periodicals.  It  is  stated  that  the  re- 
ferences are  usually  those  with  which  the  writer  of  the  article 
in  question  is  most  familiar  and  which  he  has  found  most 
useful.  They  are,  therefore,  in  no  sense  complete,  but  they 
will  be  found  a  useful  guide  in  the  search  for  additional  infor- 
mation. In  many  instances  a  blank  space  is  left  after  the 
bibliogi-aphy,  and  this  space  can  be  used  for  the  insertion  of 
further  references. 

Although  the  book  deals  primarily  with  electrotechn  ical 
matters,  a  large  amount  of  space  is,  very  properly,  given  to 
those  branches  of  engineering  which  are  closely  alhed  to  elec- 
trical engineering  practice.  The  collection  of  mathematical 
tables  and  formula?  is  unique,  and  the  book  is  in  every  respect 
worthv  (jf  a  place  on  the  same  shelf  as  "  Molesworth." 
Aircraft  in  the  German  War.    By  H.  Mass.^c  Buist.    Pp.  i.\.  + 1  ii>. 

(London  :  Methuen  &  Co.)  Is.  net. 
This  httle  volume  is  of  topical  interest  at  the  present  time, 
but  is  not  technical  in  character,  except  for  a  brief  account  of 
the  types  of  aeroplanes  and  airships  at  present  in  use  by  the 
Allies  and  by  the  enemy.  Three  chapters  are  devoted  to 
British  equipment,  to  that  of  our  Alhes  and  that  of  Germany 
and  Austria.  A  general  description  is  also  given  of  the  very 
important  work  undertaken  by  air  services  in  war. 


As  the  angle  to  be  measured  is  of  the  order  of  only  1  deg.,  it- 
is  apparent  that  the  deflection  on  an  instrument  of  ordinary 
construction  would  be  too  small  to  be  read  accurately.  The 
deflection  might  be  magnified  by  employing  a  reflecting  instru- 
ment, but  this  entails  additional  apparatus  and  a  darkened 
room,  which  may  not  alwa\-s  be  convenient. 

The  required  magnification  was  actually  obtained  by  suit- 
ably adjusting  the  eSective  ampere-turns  of  the  three  pressure 
coils.  Suppose  the  effective  ampere-turns  of  the  coil  connected 
to  phase  1  to  be  n  times  those  on  each  of  the  other  two  coils, 
then  it  has  been  shown  in  a  previous  article*  that  the  flux  at 
any  moment  due  to  the  three  coils,  along  the  axis  of  coil  1  is 
proportional  to 

A=-^Esin£,y, (1> 

and  the  cross  flux  is  proportional  to 
.3 
B=^Ecosoj( (2) 

It  was  also  shown  that  if  the  primary  current  I^  in  the  current 
coil  of  the  meter  lags  cp  deg.  behind  the  phase  E.M.F.  Ej.  a 
deflection  /^  of  the  pointer  from  its  position  at  unity  power 
factor  takes  place,  where 

.3 
tan  ;'i.=^^taii  9 (3> 

If  the  phase  angle  of  the  current  transformer  be  a,  then  on 
switching  the  current  coil  of  the  meter  into  its  secondary 
circuit,  we  have 

3 
tan  }/,.=-— —j  tan{(p— a)=A;tan(9— a)  .     .     .     (4)i 

The  deflection  of  the  pointer  on  switching  over  is,  therefore^ 

i^=y,-y^ (5)' 

If  Ej  and  \p  are  in  quadrature,  i.e.,  9='^,  then  from  (3)  ;'j,= -5 
Hence,  from  (4)  and  (5) 


and 


tan  j',=tan  (j/.,— |3)=cot  (i, 
tan  yg=k  tan  (9— a)^A;  cot  a. 


1 


A  METHOD  OF  DETERMINING  THE  PHASE  ANGLE  OF 
CURRENT  AND  POTENTIAL  TRANSFORMERS. 


:IFF01'.I).    M. 


The  phase  angles  of  modern  instrument  transformei-s  are  so 
small  that  their  measurement  usually  requires  elaborate  and 
special  apparatus,  and  unless  the  characteristics  of  tliis  appa- 
ratus are  very  ar-curately  known,  the  results  obtained  are  at 
least  doubtful.  The  author  has  used  the  following  simple  and 
direct  method  of  pha.se  angle  measurement. 

If  we  take  an  ordinary  four-element  power-factor  meter, 
having  one  current  and  three  pressure  coils,  tiien  by  switching 
its  current  coil  first  into  the  primary  and  tiien  into  the  secon- 
dary of  a,  preferably,  one  to  one  ratio  current  transformer, 
whilst  its  pressure  coils  are  supplied  from  a  steady  source,  a 
deflection  of  the  pointer  will  take  place  equal  to  the  phase  angle 
of  the  transformer. 


Since  a  and  8  are  small,  we  may  write  cot  iS=-rand  cot  a- 
H  ■  ^     /} 

Hence  .     a 

If  n  be  greater  than  unity,  then  k  is  less  than  unity,  and, 

therefore,  /9,  the  angular  deflection  on  switching  over  is  —  times 

greater  than  the  phase  angle  a  of  the  transformer.     For  ex- 
ample, if  H=4,  k=^,  from  which  it  follows  that  in  the  region 

of  the  scale  over  which  the  pointer  moves  when  9=1,,  a  mag- 
nification of  3  will  be  obtained. 

It  will  be  observed  that  to  produce  this  result  I,,  must  be  ii 
quadrature  with  Ej.  This  involves  the  use  of  some  such  devict 
as  a  phase  shifter  which  may  not  always  be  available.  More 
over,  the  number  of  magnification  does  not  increase  verj 
rapidly  with  an  increase  of  «. 

It  will  usually  be  more  convenient  to  obtain  the  magnifica 
tion  when  I^  is  in  phase  with  E,. 

This  may  be  efl'ected  by  making  n  less  than  unity.  Then  a 
'p— 0  wo  get  in  a  manner  similar  to  that  given  above  fi=ko 
l'"..r  n=l,  /J=2a,  and  at  w=0,  yS=3a. 

Tu  obtain  greater  magnification  than  this  the  instantaneou 
currents  in  coil  one  must  be  re\i'rsed  when  n  assumes  negativ 
values. 

The  magnification  factor  /.•  then  increases  rapidly  for 
creases  of  n,  for  examjile, 
at  "=  — i  ^=4-5 


—i 
—i 


k=6-0 
k=9-0 


For  these  higher  values,  fi  is  no  longer  small,  when  the  exat; 
formula,  tan  /^=A  tan  a=kd  (at  <p=0)  should  be  used. 

•  The  Electrician,  Vol.  LXXV.,  p.  167. 
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In  reality,  all  that  is  being  done  by  varying  the  ampere- 
turns  on  the  coils  is  to  produce  a  rotating  fiux  vector,  the 
extremity  of  whose  path  is  an  elhpse,  one  of  whose  principle 
axes  coincides  with  the  axis  of  coil  1.  The  angular  magnifi- 
cation, discussed  above,  is  in  fact  the  ratio  of  the  major  to  the 
minor  axis  of  the  ellipse. 

The  author  has  not  had  an  opportunity  of  fully  investigating 
the  practicability  of  this  method,  but  it  would  seem  to  be  free 
fi-om  much  of  the  tediousness  of  the  usual  methods. 

As  regards  precision,  assuming  a  pointer  4  in.  long,  and 
using  a  magnification  of  5,  the  deflection  corresponding  to 
1  deg.  of  phase  displacement  is  0-35  in.  If  the  pointer  has  a 
fine  knife-edge  tip  and  the  instrument  be  fitted  with  a  mirror 
.scale  to  avoid  parallax,  the  deflection  may  be  easily  read  to  less 
than  0-01  in.,  which,  under  the  above  conditions,  corresponds 
to  less  than  two  minutes  of  phase  angle. 

Some  preliminary  results  obtained  by  this  method  on  a  small 
5  to  5  ampere  current  transformer  ar3  shown  in  the  accom- 
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panying  figure,  the  lower  curve  being  obtained  when  the  trans- 
former had  its  full  rated  secondary  load,  and  the  upper  curve 
when  the  load  was  several  times  the  rated  amount.  It  is 
noteworthy  that  these  results  were  obtained  in  a  few  minutes. 
The  same  method  is,  of  course,  applicable  to  potential  trans- 
formers, the  phase  meter  in  this  case  being  ojie  with  one  pres- 
sure and  three  current  coils. 


THE  BOMBAY  HYDRO-ELECTRIC  SCHEME. 


We  give  below  an  account  of  the  discussions  which  took  place 
before  the  Institution  of  Electrical  Engineers  in  London  and 
Manchester  on  Mr.  A.  Dickinson's  Paper  on  this  subject.  An 
abstract  of  thi.s  Paper  appeared  on  p.  117  of  our  last  i.ssue. 

Mr.  RoBKRT  Hammond,  in  opening  the  di.scussion,  saiil  that  he  was 
appalled  at  the  size  of  the  undertaking  which  Mr.  JJickinson  had  so 
successfully  carried  through.  He  congratulated  the  author  on  hi.<  choice 
of  50  "J  as  the  generating  periodicity.  They  went  wrong  on  the  Rand 
when  they  took  a  periodicity  of  25,  and  they  went  wrong  in  the  States 
when  they  used  00  fv.  Jlr.  Dickin.son  had  adopted  a  line  voltage  of 
lOO.OfK).  There  were  cable  makers  in  the  room  who  would  have  been 
appalled  20  years  ago  if  they  talked  of  10,000  volts,  and  now  they  took  on 
100,000.  Mr.  Dickinson  would  probablj'  let  them  know  why  he  put  it 
quite  so  high.  From  Vereeniging  to  the  Rand — almost  the  same  dis- 
tance, 4.3  miles — the  voltage  was  80,000,  and  there  were  numerous 
transmission  schemes  in  the  States  where  they  carried  energy  from  40  to 
80  miles  with  pressures  of  40,000  up  to  70,000  volts.  He  knew  of  no 
•cheme  except  Mr.  Dickinson's  where  they  used  100,000  volts  for  so  short 
adiBtance.  It  would  be  useful  to  have  Mr.  Dickinson's  figures  showing 
to  what  extent  the  saving  of  copiK^r  balanced  the  more  expensive  equip- 
ment for  1(HJ,(X!0  as  compared  with,  say.  70.000  or  80,000  volts.  Ih  the- 
water  supply  scheme  for  Birmingham,  I'ort land  cement  was  used  for  the 
reservoirs,  but  Mr.  Dickinson  was  making  his  with  lime  mortar.  Perhaps 
he  would  inform  them  why  ?  Also  he  would  like  to  know  how  the  joints 
|o{  the  pipes  (which  were  of  82  in.  internal  diameter)  were  made  secure. 


and  what  means  were  adopted  in  a  climate  like  that  of  India  for  pre- 
venting corrosion.  The  generators  were  driven  by  horizontal  impulse 
turbines.  Pelton  wheels  were  more  usually  employed  with  verv  high 
heads  for  horizontal  shafts.  He  noticed  Mr.  Dickinson  had  adopted 
suspension  insulators,  and  he  would  like  to  know  why  he  did  so.  One 
of  the  Niagara  companies  had  had  considerable  trouble  with  the  excessive 
s%vinging  of  suspension  insulators,  with  the  result  that  special  means  had 
to  be  taken  to  prevent  it.  He  believed  Dr.  Pearson  advocated  pin 
insulators  even  for  higher  voltages  than  100,000.  The  transmission  towers, 
160  ft.  high,  were  no  doubt  the  tallest  in  existence,  and  it  would  be 
interesting  to  know  whether  they  were  galvanised  or  painted. 

Jlr.  T.  i).  Callender  said  that  Mr.  Dickinson  had  been  identified  with 
the  scheme  from  the  beginning.  The  difficulties  he  had  had  at  the  lakes 
were  immense,  and  shiifting  a  lot  of  mud  by  native  labour  was  verv 
different  from  having  a  gang  of  English  navvies.  The  work  Mr.  Dickin- 
son was  carrying  out  was  going  to  make  one  of  the  most  wonderful 
industrial  developments  that  have  ever  existed  in  the  East  and  probably 
in  the  world. 

Mr.  .J.  H.  Rider  said  that  Mr.  Hammond  was  in  error  in  saying  the 
Rand  took  25  cycles.     The  Rand  supply  was  50  ru  .     He  thought  they 
should  be  proud  that  such  a  magnificent  piece  of  work  as  the  Bombay 
scheme  was  being  carried  out  by  a  British  engineer.     The  only  regret 
was  that  so  much  of  the  plant  had  not  come  from  Britain.     He  also 
would  like  to  ask  why  a  line  pressure  of  100,000  volts  was  adopted  !    He 
did  not  think  the  line  would  be  less,  or  materially  less,  economical  had 
a  lower  pressure  been  adopted  for  a  line  only  43  miles  in  length.     Mr. 
Dickinson  referred  to  what  he  called  the  line  efficiency,  and  he  gave  the 
efficiency  of  each  of  the  circuits  when  carrying  15,000  kw.  as  9.3  per  cent., 
by  which  it  appeared  that  there  was  a  drop  of  7  per  cent,  in  the  trans- 
mission ;    but  Mr.  Dickinson  also  said  the  receiving  transformers  were 
made  to  take  a  pressure  of  85,800  volts.     That  was  a  drop  of  14-2  per 
cent.,  and  he  did  not  quite  know  how  that  was  accomjjlished  if  the 
efficiency  of  the  line  was  93  per  cent.     They  were  not  told  how  the 
governors  for  the  turbines  were  driven.     The  turbines  were  built  by  one 
firm  and  the  governors  usually  made  by  another  firm.     He  thought  the 
governors  should  be  direct  driven,  and  turbine  makers  should  put  the 
proper  extensions  to  their  bedplates  for    them.       With  regard  to  the 
transmission  system,  Mr.   Dickinson  was  using  star-wound  generators 
with  the  neutral  not  earthed,  and  then  delta  step-up  transformers  and 
delta-delta  step-down   transformers.     Apparently   there   was   no  earth 
connection  on  any  part  of  the  system.     He  did  not  know  whether  they 
suffered  from  lightning,  but  it  was  found  on  the  Rand  that  earthing  the 
system  in  several  places  had  been  necessary  to  reduce  the  risks  from 
lightning.      He  would  like  to  know  why  Mr.  Dickinson  used  the  star- 
delta  step-up  and  delta-delta  step-down,  why  he  did  not  have  a  neutral 
point  on  his  high-tension  line  and  why  he  did  not  earth  it  ?    Figs.  8  and  14 
gave  some  indication  of  the  arrangements  made  for  lightning  protection. 
He  noticed  only  one  horn  arrester  in  series  with  an  aluminium  lightning 
arrester,  and  he  would  like  to  ask  whether  one  horn  arrester  had  been 
found  sufficient  to  protect  a  line  of  that  nature  ?    Mr.  Dickinson  told 
them  that  the  electrically-operated  switches  in  the  station  were  operated' 
at  220  volts  from  a  small  battery  with  a  motor-generator,  and  his  exciting 
pressure  was  250  volts.     Would  it  not  have  been  better  to  have  taken 
his  current  for  operating  the  switchgear  from  his  exciting  circuit,  only 
30  volts  higher,  and  jjut  the  battery  in  parallel  with  his  exciters  ?    Had' 
Mr.  Dickinson  had  any  trouble  with  the  pipe  supports  for  his  slate  panels  ?• 
The  line  was  a  seven-strand  wire.     What  was  the  reason  for  adopting  a 
seven-strand  wire  rather  than  a  solid  conductor  ?     Did  Mr.  Dickin.son 
have,  or  expect  to  have,  any  trouble  due  to  corrosion  of  the  wire,  because 
it  would  be  a  larger  surface,  and  there  would  be  more  space  for  moisture 
than  on  a  round  conductor  ?     He  thought  the  suspension  type  the  right 
tyjie  of  insulator  to  adopt.     He  found  cm  the  Hand  that  no  trouble  was 
caused  by  swinging.     He  would  question  whether  six  insulators  in  series 
would  have  been  sufficient  for  a  100,000-volt  line.     On  the  Rand  they- 
used  six  of  the  same  pattern  in  series  for  80,000  volts,  and  on  a  22-mil& 
line  with  20,000-volt3  transmission  they  had  to  put  two  in  series.     They 
woul<l  be  glad  to  have  the  author's  figures  as  to  capital  and  ojierating 
costs,  and  also  whether  ho  had  any  trouble  with  the  electrical  work  or  the 
electrical  plant,  and  if  so  what  thoy  were. 

Mr.  E.  l)0Ki,LY  (Escher,  Wyss  &  Co.)  said  the  governors  in  the  Bombay 
power  hou.se  were  belt  driven.  It  was  the  usual  way  to  drive  them.  His 
company  had  tried  rigid-driven  governors.  The  pendulum  was  usually 
driven  separately,  and  when  they  tried  the  rigid  drive  it  had  given 
trouble,  and  in  several  places  they  had  to  replace  the  rigid  drive,  which 
they  supjjlied  on  the  special  request  of  customers,  by  the  belt  drive. 
There  were  shocks  in  transmission  which  led  to  trouble  when  tho 
governor  was  direct  driven.  In  the  joints  m  the  pipe  lino  there  was 
a  round  rubber  ring  inserted  in  a  cavity  between  tho  two  flanges, 
and  the  water  pressure  itself  made  it  tighten.  It  had  proved  quite 
satisfactory. 

Gen.  B.  Lovett  referred  to  tho  ditrioulties  caused  by  evaporation  and 
percolation  of  tho  water,  and  said  that  an  earth  tremor  might  cause  a 
fissure  which  might  wreck  the  whole  project.  Ho  would  like  to  know 
what  was  the  daily  discharge  in  the  discharge  flumes,  and  also  tho  cost 
of  the  work  in  each  of  the  10  heads  into  which  the  Paper  was  divided  ? 

Mr.  (;.  V.  Twiss  said  it  wa,M  stat<d  that  the  towers  were  designed  with  a 
factor  of  safety  of  4,  and  also  that  they  were  successfully  tested  at  four 
times  their  working  load.  He  thought  they  would  have  done  very  well 
if  tested  at  three  times  the  working  loa<l,  as  it  was  impossible  to  allow 
for  bolt  clearances,  &c.,  in  tho  calculations.  Although  towers  had  been 
designed  with  the  delta  form  of  suspension  of  the  insulators,  it  wa-s 
something  of  a  departure  from  the  usual  practice  of  putting  cross  arms 
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one  above  the  other.  He  believed,  however,  it  had  been  quite  justitied 
b_v  the  practical  results.  He  thought  the  pin  insulators  used  by  Dr. 
Pearson  were  not  reallj-  pin  insulators,  but  suspension  insulators  cemented 
one  above  the  other,  making  what  might  be  called  a  rigid  suspension 
insulator. 

Sir  John-  McC.^u:,  said  that  he  was  not  qualified  to  criticise  the  Paper 
in  a  technical  sense,  but  he  might  refer  to  the  hydroelectric  works  in  his 
own  State — Tasmania.  They  had  the  good  fortune  to  have  their  water 
conserved  for  them  and  placed  on  the  tops  of  mountains.  He  believed 
the  same  amount  of  water  was  obtained  there  by  the  erection  of  a  wall 
about  100  yds.  long.  He  gave  particulars  of  several  of  the  hydro -electric 
schemes  there,  and  stated  that  they  looked  forward  to  making  that  State 
probably  the  principal  one  of  the  Australian  Commonwealth.  They  had 
companies  ready  to  establish  woollen  factories  when  the  power  was  ready. 
Dr.  A.  H.  Railing  said  they  had  heard  so  much  about  the  diversity 
factors  of  consumption,  but  in  this  scheme  they  had  a  diversity  factor 
of  generation  :  in  three  months  of  the  year — the  time  of  the  monsoons — 
sufficient  power  was  stored  to  supply  80,000  H.P.  for  12  months.  The 
diversity  factor  was  such  an  immense  one  that  he  did  not  know  of  any 
other  water-power  scheme  where  the  case  was  similar.  If  they  had  the 
same  diversity  factor  in  England,  it  would  make  such  a  scheme  uncom- 
mercial. He  would  like  to  ask  what  was  the  cost  of  labour  out  there. 
He  assumed  that  the  low  cost  of  labour  had  a  good  deal  to  do  with  the 
practicability  of  the  scheme.  With  regard  to  the  pipe  line,  had  special 
precautions  been  taken  to  prevent  collapse  of  the  pipes  in  view  of  the 
pressure  variations  of  the  water  ?  The  Umit  of  speed  variation  of  the 
generators  was  stated  to  be  about  12  per  cent,  if  the  load  was  suddenly 
thrown  off.  If  the  voltage  variations  that  had  been  mentioned  were 
added,  there  would  be  pressure  rises  amounting  to  36  to  40  per  cent,  of 
the  voltage.  Were  there  any  special  surge  protection  devices  in  the  line  ? 
ilr.  Dickinson  mentioned  spark-gaps,  but  it  was  not  clear  whether  the 
■spark-gaps  were  for  static  discharges  or  for  station  pressure  rises.  With 
regard  to  temperature  rises  in  machinery,  on  the  generators  60  deg. 
ri.se  was  specified  for  each  and  20  per  cent,  overload  for  10  hours  without 
injury.  He  took  it  that  meant  roughly  00  deg.  rise.  Therefore  about 
200^1"'.  seemed  to  be  the  temperature  which  was  permissible.  On  page  211 
of  the  Paper  Mr.  Dickinson  said  he  allowed  60  deg.  rise  for  the  armature 
and  SO  deg.  for  the  field  of  the  receiving  motors.  Allowing  SO  deg.  rise 
for  the  field,  with  the  20  per  cent,  overload  would  bring  his  temperature 
up  to  about  210  deg.,  or  about  240  deg.  inside  the  field  bars,  which 
iseemed  a  high  temperature  for  rotating  field  bars.  Perhaps  the  20  i^er 
cent,  overload  was  only  for  cases  of  emergency  ?  He  also  would  like  to 
know  Mr.  Dickinson's  reason  for  adopting  the  stranded  wire  for  the  line, 
and  he  would  like  some  idea  of  the  power  factors  under  certain  load 
-conditions. 

Mr.  G.  V.  Sills  asked  whether  there  was  any  difficulty  as  to  right  of 
way  for  the  line.  In  reference  to  ilr.  Hammonds  comment  on  tlie  use  of 
100,000  volts  for  such  a  short  line,  he  might  mention  that  there  had  been 
in  operation  for  two  or  three  years  in  Germany  a  line  45  to  50  miles  in 
length,  on  which  the  same  voltage  was  used.  He  mentioned  that  the 
Hydro-electric  I'ower  Commission  of  Ontario  erected  their  towers  in  the 
water  because  of  the  difficulty  of  getting  the  right  of  way  on  shore.  The 
transformers  used  in  the  Bombay  scheme  were  single  phase.  The  Euro- 
])ean  practice  had  been  to  use  thfee  phase  and  the  American  single  phase. 
On  the  1 10,(X)0-volt  line  of  the  Hydro-electric  Commission  in  Canada 
the  insulators  were  six  in  series,  and  in  four  years  they  had  only  one  shut 
down  of  the  system  for  five  hours,  and  that  was  on  a  400-miles  line.  Had 
Mr.  Dickinson  had  any  trouble  with  the  aluminium  lightning  arresters, 
esiwcially  when  the)'  were  charged  V 

Mr.  Dickinson  said  that  he  proposed  to  answer  most  of  the  questions 
in  the  ".Journal."  He  said  the  success  of  the  liombay  scheme  was 
largely  due  to  his  colleagues,  especially  Mr.  Moore  anil  Mr.  Joyner.  Dr. 
Railing  had  touched  the  main  point  of  the  scheme.  The  scheme  would 
not  have  been  commercially  possible  in  this  country  owing  to  the  cost  of 
labour.  The  masonry  dams  would  have  cost  about  three  times  as  much, 
and  the  rainfall  in  this  country,  or  practically  any  other  country  but 
India,  was  not  sufficient  to  provide  the  water  on  the  catchments  that 
they  had.  They  had  this  year  .540  in.  of  rain  in  90  days.  With  regard 
to  the  water-tightne-is  of  the  lakes,  one  of  the  factors  which  made  them 
decide  upon  those  particular  valleys  for  the  lakes  was  that  they  were  full 
of  land-crab  holes,  and  as  land-crabs  must  have  water  every  day,  it 
demonstrated  that  there  was  always  water  on  the  top  of  the  rock.  They 
used  lime  mr>rtar  instead  of  cement  sim])ly  because  it  was  cheaper,  as 
they  had  the  lim<^  there.  He  was  not  going  to  give  the  financial  figures. 
When  the  scheme  was  in  full  working  order — hi^  ho|)ed  within  two 
years — he  was  sanguine  that  the  ordinary  shareholders  would  receive 
30  per  cent,  dividend. 


DISCUSSION  AT  MANCHESTER. 
Mr.  J.  S.  Puck  said  that  the  Paper  dealt  with  one  of  the  largest  under- 
takings in  the  world,  and  in  view  of  the  enormous  expenditure  involved 
in  preparing  dams  and  making  the  surrounding  country  sufficiently  tight 
to  hold  the  water,  none  but  the  most  daring  financiers  and  engineers 
would  have  made  the  attempt.  The  |)ower  station  presented  many 
interesting  features  owing  to  the  large  size  of  the  generators  and  the 
enormous  head  of  wator.  The  transmi-ssion  voltage,  i.r..  100,(KK)  volts, 
appeared  very  high  for  such  a  comparatively  short  length  of  line.  Re- 
garding the  regulation  of  the  generators,  22  ]hu-  cent,  at  OH  powiT  factor 
Hoemed  rather  low  es|)ccially  in  view  of  the  fact  that  automatic  regulators 
were  umiti.  A  regulation  of  about  30  per  cent,  of  the  total  load  would 
appear  to  be  more  Btttisfactory.     Were  both  TirrcU  and  Urown-Boveri 


regulators  installed  ?  Comparatively  few  manufacturers  in  this  country 
had  exjx'rience  of  such  large  generators,  and  more  information  concerning 
the  mechanical  details  would  be  of  value.  The  bearings  were  said  to  be 
water-cooled,  but  it  was  not  stated  whether  the  oil  was  cooled  in  a  separate 
cooler  or  the  water  forced  through  the  bearing  pedestal  itself.  The 
cooling  water  was  taken  from  the  main  pipe  line,  and  it  would  seem  more 
economical  in  view  of  the  horse-power  value  of  such  water  to  instal  a 
small  pump  to  circulate  the  cooUng  water  at  lower  pressure.  The  trans- 
formers were  connected  delta  to  delta,  wliereas  the  usual  practice  was 
delta  to  star.  The  latter  arrangement  gave  a  safer  construction  and 
permitted  the  neutral  point  to  be  earthed  if  desired. 

Mr.  S.  L.  Pe.\rce  referred  to  the  very  striking  fact  that  the  whole  of 
the  water  was  collected  during  the  monsoon  i>eriod.  Whilst  the  monsoon 
season  occurred  with  appalling  regularity,  the  amount  of  water  could  not 
be  ensured,  and  it  might  appear  possible  for  an  exceptionally  dry  season 
to  produce  a  shortage.  The  sjieaker  suggested  that  much  value  would 
have  been  attached  to  figures  giving  the  cost  of  the  installation,  parti- 
cularly to  figures  giving  the  cost  of  the  hydraulic  works  and  generator 
end.  A  Canadian  engineer  had  remarked  that  whilst  people  thought 
power  would  cost  next  to  nothing  if  derived  through  the  agency  of  a  hydro- 
electric company,  the  Britishers  with  large  steam  turbines  were  far  ahead. 
The  remark  was  a  very  striking  one.  and  supported  the  point  of  view  that 
large  hydro-electric  schemes  could  not  compete  with  the  large  steam 
turbines  in  this  country  ais  regards  turning  out  power  cheaply.  The 
speaker  asked  why  the  unearthed  neutral  system  had  been  employed. 
The  use  of  the  transfer  'bus  bar,  while  usual  at  the  present  day,  could  hs 
dis|)ensed  with  by  treating  the  step-up  transformer  and  generator  as  one 
unit.  A  scheme  eUminating  the  transfer  'bus  bar  would  certainly  be 
cheaper,  less  comphcated,  and  on  the  whole  more  reliable,  and  it  was 
probable  that  the  future  development  of  large  high-tension  schemes 
would  be  along  these  Unes.  Regarding  the  supply  of  energy  to  the  mills, 
it  seemed  most  striking  that  whilst  energy  was  sold  at  0-5  anna  to  the 
customer's  own  motor  equipment,  the  additional  price  in  the  case  of 
equipment  supplied  by  the  company  was  only  0-05  anna.  Calculations 
showed  that  the  figure  of  005  was  little  more  than  half  what  it  should 
be  if  the  cost  of  the  mill  equipment  had  to  be  written  down  in  10  years. 
Did  the  Comiiany  write  down  the  equipment  within  10  years,  or  did  they 
assume  that  after  the  agreement  had  come  to  an  end  the  motors  could 
be  taken  into  stock  and  transferred  to  some  other  mill  ? 

Mr.  Bkistow  dealt  upon  the  romantic  details  of  the  scheme  and  stated 
that  during  the  three  months'  monsoon  season  the  rainfall  in  the  district, 
wluch  was  40  miles  from  the  coast,  was  between  24  ft.  and  30  ft.  The 
monsoon  season  up  country  failed  much  more  frequently  than  near  the 
coast,  but  itVas  possible  even  where  this  scheme  was  situated  that  a  total 
failure  might  occur  one  year  and  be  followed  by  a  partial  failure  in  the 
succeeding  year.  The  monsoon  varied  sometimes  to  the  extent  of  50  or 
60  per  cent,  in  consecutive  years,  but  when  the  scheme  was  laid  out  i 
allowance  was  made  for  a  complete  faihue  succaeded  by  a  partial  failure. 
There  was  great  difference  with  regard  to  the  scheme  at  the  commence- 
ment omng  to  the  variable  monsoon  conditions,  fissures  in  the  rocks,  and 
lack  of  electrical  knowledge  amongst  people  who  were  expected  to  be  tho 
chief  customers.  The  chief  thing  which  popularised  the  scheme  was 
letting  the  mills  have  motors  with  the  current.  Rouglily  there  were  13 
mills  supplied,  and  in  practically  every  case  it  meant  scrapping  the  entire 
steam  plant.  It  was  very  doubtful  whether  anyone  of  the  mills  would 
have  done  this  and  laid  out  fresh  capital  for  new  motor  equipment.  The 
price,  0-55  amia,  was  fixed  for  current  and  motor  equipment,  and  when 
some  enterprising  mill  owner  came  along  and  asked  what  reduction  would 
be  allowed  if  he  supplied  his  own  motor  equipment  the  company  fixed 
0-05  anna.  Motor  equipment  salesmen  were  soon  on  the  spot  to  con- 
vince native  proprietors  that  a  saving  could  be  effected  by  putting  in 
their  own  motors  and  buying  energy  at  0-5  anna. 

Dr.  F.  H.  BowM.VN  asked  what  allowance  was  made  for  evaporation 
during  the  dry  season.  A  case  had  occmred  in  Yorkshire  where  a  dam 
which  covered  about  an  acre  and  was  absolutely  free  from  leakage  showed 
a  difference  of  level  of  4  in.  during  one  week-end  due  entirely  to  evapora- 
tion. 

Mr.  C.  C.  Atchison  referred  to  the  difficulty  of  governing  turbines 
working  with  so  much  head,  and  it  was  supposed  that  attvr  trying  to 
govern  by  shutting  off  the  supply  of  water,  the  by-pass  system  had  been 
adopted.  In  view  of  the  remark  concerning  tlie  liorse-))ower  value  of 
cooling  water,  this  would  be  very  small  compared  with  the  horse-poWM 
value  of  the  by-pass. 

Mr.  H.  C.  Crewes  asked  what  proi)ortion  of  the  0-5  anna  represented 
what  was  understood  in  this  country  as  capital  charges. 

Mr.  Alcock  asked  for  comparative  figures  of  conductivity  ami  meo^- 
anical  strength  of  the  twisUil  sleeve  mechanical  joint  as  comparod  wjth 
an  equal  length  of  unbroken  conductor. 

Mr.  W.  Eennei.i.  said  that  in  an  installation  of  this  kind  the  greatW 
part  of  the  charge  for  energy  would  represent  standing  charge,  and  it  WM 
of  interest  to  know  whether  the  itromoters  had  considered  the  quoation 
of  charging  on  the  Hopkinson  basis  having  a  fixed  amount  per  li  '- 
power  to  cover  standing  charges  plus  a  small  charge   to  cover  riim 
cxix'nses.     Periods  of  bad  trade  \verc>  sure  to  arise  when  the  finaii 
position  of  this  scheme  might  be  jiopinlised. 

Mr.  E.  S.  W.  .MoouE  (who  read  the  Paper  in  the  absence  of  the  author), 
in  reply  to  Mr    Peck,  said  that  the  22  [K-r  cent,  ri'gulation  at  OS  pi)w<  i 
factor  had  been  adopted  as  a  middle  course  in  the  caleulatiims,  and  -' 
there  had  been  no  reaiion  to  regret  the  decision.      Concerning  the  pi' 
stale  of  the  scheme,  one  of  the  pipe  lines  was  through  and  workin;: 
or  two  turbines.     The  operations  commenced  during  the  post  month,  u 
that  it  was  quite  loo  soon  to  give  operating  experiences,  although  it  migh' 
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be  said  that  in  starting  up  the  100,000  volt  plant  notliing  abnormal  had 
occurred,  which  was  very  gratifying.  Regarding  the  question  of  regu- 
lation, experience  was  soniewliat  limited  and  complexity  was  introduced 
bv  the  number  of  Imnks  of  transformers  in  circuit.  Ultimately  it  was 
decided  to  regulate  up  to  the  high-tension 'bus  bars  automatically,  using 
a  Tirrell  regulator  for  the  purpose.  Astand-by  was  considered  desirable 
and  for  that  reason  the  Tirrell  was  placed  on  one  side  of  the  system  and 
a  Brown-Boveri  on  the  other  side.  The  two  regulators  were  not  operated 
together.  The  construction  of  the  generators  was  a  very  practical  develop- 
ment of  ordinary  practice  and  was  eom])aratively  simple.  The  question 
of  ventilation  of  the  large  flywl;c d  licm  ratnrs  |irrsi-nlr(l  a  ])roblem  which 
was  ultinuitely  solved  by  jjiitt  in-  m  .1  laij.-  air  iiii.  1  Imm  .-nd  to  end  of  the 
building  with' inlet  arurmitl.-l  lnv.,.|^  v.. 11  i,iii.,lr  li.im  c.uli  other.  Auto- 
matic gates  were  used  eontrolK'd  simultaiiciiusly  with  llic  generator  field, 
so  that  when  the  fiekl  was  exeitetl  the  air  was  passing  and  vice  versa. 
•  The  question  of  cooling  water  from  the  pipe  line  was  \<'ry  carefully  con- 
sidered, having  in  view  the  economy  of  using  a  motor  pumji,  but  it  was 
decided  to  start  with  a  static  siijiply  frf)m  a  ball  valve  tank.  The  oil  was 
passed  through  coils  and  water  was  also  eireulaled  from  tanks  through 
the  bearings.  The  ilelta  connection  of  the  transformers  was  also  decided 
after  lengthy  ecmsidc^iaticjn.  Regarding  the  question  of  rainfall  raised 
l)y  Mr.  Pearee.  tlie  scheme  was  based  upon  charts  and  data  carefully 
aceunndated  for  many  years.  It  wa:~  int 
area  of  water  had  the  effect  of  iueiva-inj 
area.  The  elimination  of  the  traiisl.t  In 
simple  if  it  could  always  be  carried  'iii .  Ii 
desirable  to  have  means  of  transti  1 1  ui'. 
Bristow  had  referred  to  the  differeiiei-  Intu 
Mr.  Pearee's  suui;'slii'ii  that  the  amount  was  insuthcient  was  not  to  be 

regarded  as  Ihnn it    liv  the  author's  experience.     Standardisation  of 

the  methods  ailopinl  liail  showed  0-05  amia  to  be  e-xceedingly  reasonable 
for  the  costs  of  a  mill  installation.  The  effect  of  evaporation  had  been 
allowed  for,  and  although  figures  were  not  accessible  the  allowance  was 
enormous.  The  governing  of  the  turbines  by  deflecting  nozzles  as  re- 
ferred to  in  the  Paper  had  proved  successful  so  far.  The  installation  was 
not  sufficiently  advanced  to  permit  the  allocation  of  charge  for  energy 
between  capital  and  running  expenses.  In  reply  to  Mr.  Alcock,  the 
twisted  sleeve  joint  had  proved  very  satisfactory  both  mechanically  and 
electrically.  Even  if  the  resistance  were  twice  that  of  an  equivalent 
length  of  conductor  the  effect  would  be  immaterial  and  the  operation 
would  not  be  affected.  Regrading  the  suggestion  of  fixed  charge  per 
horse-power  to  provide  for  a  slack  season,  the  Indian  financiers  had 
certainly  jirot'ccted  themselves  from  any  failure  from  that  source. 


to  note  that  the  large 
ifall  over  the  catchment 
was  very  attractive  and 
11^  [I  iitirular  case  it  was 
tni  (Ml  1-  rapidly.  Mr. 
")  anna,  although 


CORRESPONDENCE 


THE  JIEAVISIDE  LAYER. 

To    THE    KDITOIt   OF   THE   ELECTKK'IAN. 

Bill  :  Many  of  us  in  Aiiicjica  \vho  are  at  all  I'aniiliar  with 
radio-tiansmission  from  arc  oi-  uiidampod  wave  generatois  liave 
read  with  amazed  amiLsemeiit  the  series  of  letter.s  a])])cai-inK 
from  time  to  tinu-  in  your  columns  imdci-  title  "  The  lieaviside 
Lavej-." 

Il  is  jather  difiieidt  to  uiidersfa)id  just  what  it  is  all  about, 
and  the  doubt  at  times  ari.ses  that  the  writers  of  some  of  these 
letteis  themselves  kiujw  wiiat  they  are  driving  at  -''  Self- 
induction  " — '■  liopeless  mix  between  the  molecular  tind  the 
gross  "  ;  theoretical  discussions  as  to  whether  or  not  under 
certain  assumptions  refiaction  or  reflection  mi^lit  or  might  not 
Conceival)ly  exist  !  Why  all  this  faiiiUMg  in  th(^  dark,  when  a 
rich  ma.ss  of  actual  data  can  be.  had  by  those  who  really  seek 
it '(  Why  not  hjok  at  facts  fii.st  and  ba.se  siibsecpient  theorising 
thereon  '. 

In  your  columns  in  1011  I  called  attention  to  the  almost 
daily  recurring  and  indisputable  evidence  of  interference  pheno- 
mena obicrved  at  the  Pacific  C'oa,st  .stations  of  the  Federal 
T Telegraph  Co.  (J'oul.sensy.stem)  and  to  the  fact  that  reflection 
Mayers,  oy  curtains,  wc^re  there  d('monstrated  as  clearly  as  any 
lather  phenomenon  in  radio-transmission.  Every  day  since  its 
1  first  discovery  lias  added  proof  of  the  existence  of  the  reflecting 
klayer,  and  yet  we  read  to-day 'In  your  columns  letters  which 
jwould  indicate  that  many  radio  speculators  are  utterly  unaware 
\)i  these  facts. 

For  the  benefit  of  such  I  trust  you  will  find  sjiace  to  print  the 
exceedingly  interesting  Paj)er  on  '"  Continuous  Wave  Trans- 
Inissiou,'  recently  presented  before  the  A.l.E.E.  by  Mr.  L.  K. 
|?n]ler,  of  San  Francisco. 

Some  of  the  curves  accompanyins^  this  Paper,  framing  na  they 
jlo  coucliisive  aud  graphic  evideucc  ol  iuteiicreuce  buutU  awme 


18  miles  wide,  possess,  in  my  opinion,  a  live  interest  unequalled 
bv  any  recent  observations  of  radio  phenomena. — I  am,  &c., 
"  New  York,  April  20.  Lee  de  Pore.«t. 

[An  abstract  of  Mr.  Fuller's  Paper  appears  on  p.  151  of  the 
present  issue. — Ed.  E.] 

DIEECT  MEASUREMENT  OF  POWER  FACTOR. 

TO    THE    EDITOR   OF   THE    ELECTRIcr.VN. 

Sir  :  I  am  obliged  to  Mr.  Gilford  for  his  i'e])ly  to  my  criti- 
cisms of  his  article  on  the  above  subject,  but  he  has  not  appar- 
ently grasped  the  fact  that  far  from  being  '"  discouraged  by  thS 
difficulties  met  with  "  in  phase  meters  with  Hoating  trans- 
former secondaries,  I  distinctly  stated  that  for  unbalanced 
circuits  when  a  complete  circular  scale  is  desired,  the  scheme 
ofiers  sonre  advantages. 

For  this  reason- /j/i/  HiMniiiieid  was  dcvelopcil  lo  nieet  this  our 
coH(lition,  and  particular  care  was  taken  to  reduce  the  dis- 
advantages of  the  increased  movement^weight  and  complica-- 
tion  to  a  minimum.  I  did  not  consider  the  matter  of  sufficient 
general  interest  for  publication,  though,  of  course,  a  natural 
publicity  always  attends  the  sale  of  instruments. 

W'ith  regard  to  calibration,  as  the  result  of  experience  gained 
in  the  calibration  of  several  hundred  power-factor  meters  by 
both  continuous  and  alternating-current  methods,  I  unhesi- 
tatingly prefer  the  former.  Alternating-current  calibration 
may  be  essential  as  a  final  standard  of  reference,  but  this  by  no 
means  implies  that  it  is  the  more  accurate  or  suitable  method 
for  a  commercial  test  room. 

W'ith  reference  to  the  burning  out  of  ligaments  on  excess 
voltage,  I  haveneverexporiencedany  difficulty,  but  in  order  to 
test  the  point  the  fusing  current  of  a  jiiece  of  ligament  was  meas- 
ured and  found  to  be  approximately  2  amperes.  This  corresponds 
to  an  excess  vnltage  equal  to  40  times  normal,  which  is  prob- 
ably sullii  ii'nt  margin  for  most  practical  purposes.  Perhaps 
Mr.  Gitford  was  thinking  of  damage  caused  by  careless  connec- 
tion of  instruments  without  their  resistance  boxes,  iti  which 
case  the  ligament  certainly  does  burn  out  before  the  rotor 
winding.  Personally,  I  regard  this  as  an  advantage,  as  the 
winding  is  protected  by  the  comparatively  inexpeiLsive  ligiv- 
ment. 

The  application  of  tlie  '"  induction-dynamometer  '"  scheme 
to  instruments  with  short  scales,  such  as  the  edgewi.se  instru- 
ment iUustrated  in  Fig.  15,  certainly  seemfi  an  example  of  how 
to  make  a  simple  and  accurate  instrument  as  complicated  as 
possible  without  any  added  advantages. 

1  note  that  Mr.  Gilford  agrees  that  the"  indurtioii-dynaino- 
nurter  "  type  is  not  inde))endent  of  frequency,  and  is  therefore 
not  suitable  for  work  of  the  highest  accuracy,  such  as  is  re- 
(piired  in  standard  testing  instruments. — I  am,  &c., 

Edgware,  May  2.  Lhon.\|{D  Mukimiv. 


MATHEMATICAL  SYMBOLS. 

TO   THE    EDITOR   OF   THE   ELH('TK1(T.\N. 

Sir  :  I  sent  to  Prof.  A.  E.  Kemielly,  of  Harvard  University, 
a  fore  copy  of  my  proposal  which  appeared  in  last  week's  issue, 
and  he  writes  that  he  is  the  more  interested  in  the  suggestion, 
as  he  believes  that  he  was  the  introducer  of  the  notation  rjO 
about  the  year  1893.  He  welcomes  the  suggestion  as  a  very 
good  one,  saving  a  good  deal  of  work  in  "  composition,"  and 
hopes  it  will  be  earnestly  advanced  with  a  view  of  winning  its 
ultimate  adoption.  His  notation  is,  of  course,  self-expla- 
natoiy,  but  it  would,  1  deem,  not  take  long  for  all  who  are 
interested  in  the  subject  to  accept  the  dagger  with  its  simjjle 
memoria  Icchnica  for  ])ositive  and  negative  angles.     I  am,  &c., 

Woolwich,  May  3.  F.  .Lvcon. 


Pennsylvania  Locomotive  at  the  Panama-Pacific  Exposi- 
tion. One  of  the  jjrincipal  exhibits  at  the  ranamal'acilic 
Expedition  will  bo  one  of  the  Pennsylvania  Railroad  electric 
locomotives  mounted  on  a  G5  ft.  turntable.  This  locomotive 
is  .said  to  be  the  largest  in  the  world  in  pa.s.scnger  service.  \i 
cijnsi.st.s  of  two  units  and  weiglis  1 50  tons,  and  i.s  the  first 
sitl^-rod  gearless  locomotive  ever  placed  in  .service.  It  has 
two  motgi's  liaviug  a,  total  cupacity  of  4,UU0  n.v. 


El 


170 


THE  ELECTRICIAN,  MAY  7,  1915. 


A  100,000-VOLT  PORTABLE  SUB-STATION.* 

BY  CHAELES  I.  BrEKHOLDER  AND  NICHOLAS  STAHL. 

Summary. — The  authors  describe  a  portable  substation,  capable  of 
operating  at  voltages  of  from  100,000  to  13,200  on  the  primary  side  and 
2,200  to  13,200  on  the  secondary,  and  designed  for  fiperation  on  a  big 
American  power  system,  where  the  railway  facilities  are  such  that  any 
part  of  the  system  can  be  reached  bj'  rail. 


In'July,  1914,  a  portable  transformer  .sub-st;itioa  of  4,000  k.v.a. 
capacity  and  adapted  for  operating  with  voltages  as  high  as  100,000, 
was  put  into  service  on  the  system  of  the  ,Southeni  Power  Company. 
The  idea  originated  from  the  growth  of  the  Southern  I'ower  Com- 
pany, the  need  for  some  means  of  extending,  at  will,  the  connections 
of  the  .system,  and  the  somewhat  imnsual  transportation  facilities 
along  its  transmission  lines. 

Such  a  station  must  be  capable  of  supijlying  adequate  transformer 
relays  for  the  following  uses  :  (1)  Spare  capacity  for  even  the  largest 
stations.     (2)  Temporary  replacement  of  a  distributing  or  tie-in  sub- 


FiG.  1. — ^Sub-station,  Elevation. 

station  being  enlarged  or  rebuilt.  (3)  Break-down  replacement  of  a 
sub-station.  (4)  Emergency  stand-by  service  to  or  from  neigh- 
bouruig  transmission  companies,  central  stations  or  isolated  plants 
(5)  "  Pioneer  service  "  at  town  or  mill,  pending  the  determination  of 
the  jiroper  permanent  sub-station  equipment,  (b)  Tentative  service 
for  mill  or  otlier  pro.spective  customer.  (7)  "  Power  solicitor  service  " 
with  those  needing  power  immediately.  (8)  Miscellaneous  emergen- 
cies. 

To  perform  these  functions  satisfactorily,  the  equipment  must 
admit  of  transport  over  standard  steam  and  electric  railways,  and  be 
adaptable  to  work  with  different  voltages,  both  high  tension  and  dis- 
tribution according  to  the  requirements  of  tlie  district  in  which  it  is 
operating. 

Desceiption  or  Equipimekt. 
Gitneml    Arrangement. — Three    1,000  k.v.a.    transformers,    tliree 
high-voltage  horn  gap  switches,  and  two  enclosed  cabs,  are  arranged 


»--— J^ 


Fig.  2. — Sub-station,  Plan. 

ftltcmately  along  tlic  length  of  the  car,  and  occu])y  the  entire  floor 
space  except  for  a  railijl-in  walkway  for  trainmen  at  one  side.  Each 
transformer  weighs  2!»,<I00  lb.,  and  one  is  located  over  each  truck, 
•with  the  thiixl  placetl  near  the  centre.  Six  built-up  .steel  columns, 
with  latticed  struts,  guy  rods  and  cross  bracing  provide  supports 
for  the  high-voltage  switches,  and  also  form  a  rigid  framework  to 
which  the  cab  sheathing,  the  oil  switches  and  the  switchboard  are 
attached  {ttee  Figs.  1  and  2).  The  tracks  are  diamond  truss  type, 
iM.C.B.  standards,  capacity  rating  120,000  lb.  exclusive  of  car. 

JJigh-len.sion  Hu-itches. — Three  double-break  lioni-gaj)  switches, 
specially  designed  for  100,000-volt  service,  arc  arranged  trans- 
verselny  on  the  car,  each  being  carried  on  a  steel  base  which,  to 

•  Altstracl  of  a  PniH-r  nM-l  !.<.(.. ri-  the  American  Institute  of  Electrical 
EngincoFH. 


secure  proper  clearance  height  for  the  horns,  slides  vertically  inside 
the  main  columns,  and  can  be  raised  or  lowered  by  means  of  two 
small  windlasses,  operated  by  men  stationed  at  each  side  of  the  car. 
Simultaneous  .service  operation  of  the  sw  itches  is  obtained  by  means 
of  a  pipe  rod  comiected  to  a  crank  on  each  switch.  The  switch  bases 
slide  U}>  and  down  in  guides  made  of  one  7  ia.  and  two  4  in.  channels, 
and  each  switch  has  four  insulators  of  the  post  type,  comprising  six 
14  in.  porcelain  discs.  The  blade  is  of  special  brass  tee,  pivotally 
mounted  on  the  two  central  insulators,  thus  giving  a  break  between  a 
pair  of  horns  at  each  end  of  the  blade.  The  total  clearance  between 
the  terminals  of  an  open  switch  is  6  ft.  Each  insulator  weighs 
175  lb.,  the  total  weight  of  each  unit  raised  or  lowered  being  950  lb. 

The  passr^ge-way  for  trainmen  and  operators  limited  the  distance 
the  switche.;  might  be  lowered,  and  hence  it  was  necessary  to  make 
the  homs  detachable  by  simply  bolting  each  horn  in  position. 

High-lcnsion  Delta. — To  establish  the  high-tension  delta  with 
sufficient  clearance  for  100,000-volt  operation,  the  second  and  third 
transformer  terminals  shown  in  Fig.  3  (coiintmg  from  tho  left)  are 
connected  directly  to  the  iuboard  end  of  the  middle  switch,  wliile 
the  fourth  and  fifth  terminals  similarly  connect  with  the  right-hand 
switch,  the  first  terminal  joining  the  left-hand  switch  directly,  and 
the  delta  is  closed  by  bringing  to  this  switch  a  lead  from  the  sixth 
terminal  by  means  of  two  post-type  insulators  with  special  bases 
which  hook  over  the  latticed  strut  so  that  the  insulators  lean  out- 
wardly at  an  angle  of  about  45  deg.,  and  require  no  bolts  for  proper 
support. 

Translormers. — For  obvious  reasons,  oil-insulated,  self-cooled 
transformers  were  the  only  admissible  type.  Space  limitations 
were  imposed  by  tumiel  and  bridge  clearances,  and  by  the  necessity 
for  symmetrical  truck  loading  and  for  a  passage-way  for  trainmen. 
Thus  arose  the  necessity  for  provision  of  additional  cooling  arrange- 
ments, which  were  secured  by  a  20  ii.p.  motor-driven  blower  having 
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Fio.  3. — View  of  Sub-st.\tion  in  Operation  on  44,000  voi.t  Cihcuit. 

capacity  for  20,000  cubic  ft.  of  air  per  minute  at  1  oz.  pressure, 
forcing  air  from  the  cab,  shown  on  the  right  in  Fig.  3,  through  suit- 
able ducts  surroimding  the  base  of  each  transformer,  and  up  along 
the  corrugations.  To  allow  transport  through  timnels  and  imdor 
biidges,  it  is  nccessaiy  to  house  the  transformer  terminals,  and  to 
lower  the  lower  tension  switches.  In  the  case  of  the  transformer 
tciminals,  this  is  accomplished  by  rigging  from  the  latticed  strut 
stiucture,  forming  the  toj)  of  the  framework  above  the  car,  a  woodea 
derrick,  the  parts  of  which  r.rc  carried  as  car  equipment.  With  this 
derrick  the  terminals  are  lowered  through  ojienings  in  the  tops  of 
the  cabs,  wliero  special  steel  ra(d<s  are  provided  for  these  terminals, 
including  sheet  steel  cylindci-s,  which  cover  the  ends  of  the  terminala 
iioriiwdly  under  oil,  and  prevent  the  entry  of  moisture  to  the  con- 
denser type  bushings. 

Fh.riliililij  of  Connection.^. — It  is  possible  to  secure  42  high-tension 
voltages,  ranging  from  100,0t)0  volts  to  13.200  volts.  The  current- 
carrying  cai)aeity  of  the  windings  is  such  that  28  out  of  the-so  42 
jiossible  high-tension  arrangements  can  be  used  with  rated  capacity 
out])ut  from  tho  transformer  (1.000  k.v.a.)  without  exceeding,  in 
continuous  oi)ciation,  a  temperature  rise  of  40'"C.  Low-tension 
windings  jirovide  for  full  capacity  output  at  2,200,  4.400,  0,600  and 
13,200  volts.  Therefore,  out  of  the  108  possible  ratios  of  traTJ* 
formation  112  of  these  combinatioMs  can  bo  secured  with  full  capa^ 
city  of  the  transformer. 

.AuxiUarij  Trannlormer  Windingx. — Small  lead-eo\cie  1  lea  is  are 
iilso  brought  out  from  the  low-tension  sides  of  the  transformers 
from  separate  siuglcphast!  windings  f(U'  110  volts  anil  of  It*  k.v.a. 
caj)a(ity  ea<h.  which  |irovide.  lirsl.  currenl  for  the  blower  motor, 
regardle.ss  of  whal  may  \>c  the  high-tension  or  lowtcision  voltages 
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of  the  main  windings  ;  second,  lighting  for  the  car ;  third,  source  of 
voltage  for  the  instruments. 

Wiring  and  Stvilchgear. — High-tension  wiring  is  bare  copper.  All 
low-tension  wiring  is  lead-covered  cable,  the  main  leads  being  insu- 
lated for  13,200-volt  operation,  and  of  sufficient  capacity  to  carry 
full  transformer  output  when  operated  at  2,200  volts.  Smtable 
voltmeters,  ammeters  and  watthoiu?  meters  are  momited  on  an 
appropriate  ]ianel,  also  containing  the  operating  handles  for  the  low- 
tension  oil  switches.  In  order  to  provide  jiropcr  metering  equip- 
ment for  the  lowest  voltage  (2,200),  as  well  as  the  highest  (13,200), 
of  the  low-tension  arrangement,  two  sets  of  series  transformers  are 
used  and  so  operated  from  a  pallet-switch,  mounted  on  one  of  the  oil 
switches,  that  when  one  of  these  switches  is  opened,  the  correspond- 
ing series  transformers  are  short-circuited,  and  the  series  trans- 
formers for  the  other  oil  switch  are  comiected  to  the  metering  de- 
vices. It  was  mainly  to  make  "  fool-proof  "  this  part  of  the  equip- 
ment that  two  interlocked  low-tension  switches  were  provided,  both 
insulated  for  13,200-volt  oper£.tion,  and  one  with  adequate  current- 
carrving  capacity  for  full  output  at  2,20<)  volts. 

The  total  weight  of  the  installation,  including  car,  is  approxi- 
mately 135,000  lb.,  and  the  cost  of  such  an  installation,  complete  and 
ready  to  run,  Is  approximately  £4,200,  or  £1-4  per  rated  kilovolt- 
amperc. 

Operation. 

Although  the  main  transformers  are  nominally  rated  at  1,000 
k.v.a.  each,  test  results  show  heat  dissipation  such  that  the  station 
may  have  an  output  of  4,000  k.v.a.  without  exceeding  standard 
temperature  rise.  On  the  same  basis  the  permissible  station  capa- 
city, without  the  blower,  is  easily  2,000  k.v.a.  The  station  has  been 
in  operation  several  times  since  .luly,  1914,  when  it  was  first  put 
into  commission.  It  ha;  npl,:'  r  I  sub-stations  damaged  by  light- 
ning and  tire,  and  given  ali-oiiur  -^.i  isfaction.  It  has  also  been  used 
to  replace  an  existing  suli  >t.  tioi  duiing  the  time  it  was  rewired  and 
enlarged. 

PARLIAMENTARY  INTELLIGENCE. 


POST  OFFICE  TELEGRAPHS  AND  TELEPHONES. 

On  the  28th  ult.  the  House  of  Coinmons  went  iiitu  Cimimittce  of  Sup- 
ply on  the  Civil  Service  Estimates,  and  on  the  vote  of  £1.'),336,38U  to  com- 
plete the  sum  required  for  the  expenses  of  the  Post  Office  (including  tele- 
graphs and  telephones),  the  Postmaster-General  (Mr.  Hobhouse)  said  that 
last  year  he  estimated  for  a  revenue  of  £31,700,000  and  an  exix-nditure  of 
£2(;,isI,0IKI.  On  the  f.utbreak  of  war  there  was  a  shrinkage,  and  they 
dropped  in  the  eouise  .if  the  year  a  revenue  of  £2,100.000.  ( )f  tliat  sum 
£800,000  came  off  postal  services,  £80,000  off  telegra)ihs  and  £280,000  off 
telephones.  On  the  other  hand,  expenditure  went  up  liy  a  ijreat  sum. 
The  department  sent  a  large  number  of  .men  to  the  Colours,  and  the  jjro- 
vision  of  substitutes  cost  £750,000.  The  net  increase  of  ex])enditure 
came  to  £280,000.  The  actual  realised  revenue  was  £29,().')0.000.  and  the 
expenditure  £26,430,000,  so  that  the  estimated  surjilus  had  shrunk  to 
£3,2.50,000.  This  year  he  put  the  revenue  at  «:!O,|()O.000  and  the  ex- 
penditure at  £26,836,000,  or  a  surplus  of  t:!,."iOii,oiin.  uliicli  would  be  re- 
duced by  outgoings  to  £1,500,000.  The  Depaitmrnt  had  sent  35,000 
men  to  the  front,  and  had  had  to  recruit  in  then-  places  20.000  men  and 
5,000  women.  At  Manchester  no  less  than  half  the  male  telegraph  staff 
had  enlisted.  Had  it  not  been  for  the  loyal  action  of  the  pensioned  tele- 
graph clerks  and  other  pensioned  men  it  would  not  have  been  jiossible 
0  get  through  the  congested  business  whicli  had  to  he  dealt  with. 

The  vote  was  acrrced  to. 


ABERDARE   URBAN   DISTRICT   COUNCIL   BILL. 

Last  wiek  this  hill  was  considered  by  a  Select  Cuniinittee  of  the  House 
f  Lords. 

Mr.  ('lode,  K.C.  (for  the  promoters),  outlined  the  objects  of  the  bill. 
le  said  jjowers  were  sought  to  construct  certain  tramways,  the  equip- 
lent  of  some  trolley  and  motor-omnibus  routes,  &c.  In  1911  Parlla- 
lent  sanctioned  the  construction  of  tramways.  The  tramway  service 
as  opened  in  October,  1913,  and  the  expectations  of  the  promoters  had 
een  fully  realised.  The  trolley  omnibus  routes  had  not  shown  a  jirofit. 
he  proponed  tramway  extensions  would  Ix;  from  Trecynon  to  Hirwain. 
om  Alx;raman  to  Cwmaman  and  to  Abercwmboi ;  and  the  trolley 
mtes  cxti'ndini;  the  existing  route  from  Trecynon  to  Cwmdare,  from 
bemant-road  to  (Jwmbach,  and  from  Trecynon  to  Llwydcoed.  The 
onncil  sought  power  to  borrow  £49,751  for  the  construction  and  equlp- 
ent  of  the  tramways  and  for  the  installation  of  trolley  onmibuses,  and 
1,800  for  motor-omnibuses.  Power-driven  motor-omnibus  power  had 
>t  been  (granted  up  till  now,  but  they  desired  to  have  them  for  testing 
utes.  The  iiroHn  eamint's  of  the  projected  routes  were  estimated  at 
5,604,  the  working  expenses  at  £9,.543,  interest  and  sinking  fund 
,061,  and  the  surplus  was  £1,910. 

Mr.  H.  T.  CoLDwouTHY,  accountant  to  the  Council,  submitted  figures 
show  that  the  tramway  undertaking  had  been  successful  ;  and  .Mr.  O. 
illiams,  Hurvcyor,  gave  evidence  that  the  railway  IravelliiiL'  faeililien 
the  district  were  not  good. 


Other  local  evidence  in  favour  of  the  biU  was  given,  and  Mr.  S.  Sellon 
supplied  technical  details  of  the  proposed  extensions.  The  latter  said  he 
had  known  Aberdare  for  many  years,  and  he  had  come  to  the  conclusion 
that  the  proposed  tramways  would  greatly  benefit  the  whole  district. 
It  would  be  a  great  convenience  to  the  pubUc  if  the  tramways  carried 
goods. 

ill.  S.  B.  H.\MiLTON,  general  manager  of  Leeds  city  tramways,  also  gave 
evidence  for  the  bill,  and  the  promoters'  cass  closed. 

Evidence  in  support  of  the  opposition  of  the  Powell  Duffryn  Co.  and  of 
the  Taft  Vale  Railway  Co.  was  given. 

Mr,  Robert  H.^mmon'd,  M,lnst.C.E.,  who  nax  .■  .vid.iHv  f(,r  the  Taff  Vale 
company,  contended  that  the  population  of  I  lu  di-t  rut  «  ould  not  justify 
the  making  of  the  tramways,  and  that  all  tlic  r.niics  u<iuld  show  a  loss. 
In  cross-examination,  he  said  that  it  was  true  that  ni  tlie  Mountain  Ash 
case  he  said  that  tramways  in  a  colliery  district  would  be  a  greater  suc- 
cess than  in  anv  other  part  of  the  countrv,  and  that  provision  of  means 
of  transit  cr.ad'd  tiaftic. 

The  (111  ai  \\(  ~tnTi  Railway  Co,  opposed  the  Hirwain  extension,  anil 
Sir, John  Sm  II  ja\r  ividence  for  them. 

Ultimately,  the  (.'ommittee,  after  consulting  in  privats,  announcad 
that  the  bill  might  proceed,  but  the  extension  to  Hirwain  struck  out. 
The  clauses  were  adjusted  on  the  following  day  (Thursday). 


HALIFAX   CORPORATION    BILL. 

Last  week  the  Select  Committee  of  the  House  of  Lords,  presided  ove'" 
by  Lord  Newton,  considered  this  Bill,  which  sought  powers  to  construct 
additional  tramways,  to  provide  and  run  trolley  vehicles  and  motor 
omnibuses,  &c. 

Mr.  Lloyd,  K.C.  (for  the  Corporation)  explained  the  proposals  of  the 
Bill,  and  said  the  EUand  extension  was  opposed  by  Huddersfield  Cor- 
poration and  by  the  West  Riding  County  Council. 

Evidence  in  support  of  the  Bill  was  given  by  the  chairman  of  the 
Tramways  Committee  (Aid,  Spencer),  the  borough  engineer  (Mr.  Jas. 
Lord),  Mr.  J.  B.  Hamilton  (of  Leeds)  and  several  others.  Mr,  Hamilton' 
said  that  the  Corporation  tramways  department  was  able  to  give  a  most 
satisfactory  service.  One  third  of  the  Corporation  tramways  were  outside 
the  borough,  and  the  jiroposed  route  to  EUand  wouldbc  the  nearest  from 
HaUfax.  He  did  not  think  it  would  be  possible  to  have  through  running 
from  Halifax  to  Huddersfield,  at  any  rate  not  by  the  H.;.ldersfield  cars, 
as  their  gauge  was  4  ft.  "Jin.,  whilst  the  Halifax  gauge  was  3  ft.  6  in. 
There  was  through  running  between  Bradford  and  I.«eds,  but  the  gauges 
were  not  as  narrow  as  3ft.  Gin.  About  90  per  cent,  of  lines  in  this 
country  were  4  ft.  8|  in.  The  extensions  would  be  beneficial  to  Hudders- 
field, as  additional  facilities  always  increased  traffic.  If  Huddersfield 
and  Halifax  tramways  were  one  system,  and  he  was  manager,  he  would 
not  have  the  slightest  hesitation  in  recommending  the  construction  of 
the  extensions  proposed.  The  trams  to  Stainland  would  be  self-sup- 
porting,  and  as  to  the  Elland  extension,  diversion  of  traffic  was  desirable 
from  Salterhebble.  The  motor  omnibus  routes  were  quite  suitable.  As 
to  the  power  for  runniiiL'  omnibiisrs  generally,  with  the  consent  of  the 
Board  of  Trade,  the  same  |io«.r  liad  been  granted  in  Walsall.  The 
County  ('ouncil  ought  not  to  ha\e  an  absolute  veto  re  motor  "buses  on 
roads  over  which  they  were  neither  the  road  nor  the  local  authority. 

After  Mr.  A.  R.  Fearnley,  general  manager  of  Sheffield  Coi'poration 
tramways,  had  also  given  evidenr.-  in  sn)i|port  of  the  Bill. 

The  Committee  decided  to  np  .  !  iln  pid|)osed  Elland  tramway  and 
also  to  modify  a  clause  to  enable  ihr  i  .,i  pea  at  ion  to  enter  into  agreements 
for  or  in  relation  to  the  construetKjn,  leasnig,  working,  &c.,  of  neighbour- 
ing lines.  The  omnibus  powers  were  granted,  but  Huddersfield  and 
Brighouse  obtained  j>rotective  clauses  against  competition. 


Bristol  Tramways  Bill.— This  Bill,  which  is  now  unopposed,  passed 
the  Cornniittee  stage  in  the  Hiaise  of  Lords  on  Tuesday.  The  mea.sure 
extends  the  time  for  thr  aecpHsition  of  lands  to  extend  the  tramway 
construction  of  the  I'.iislol  Tramwavs  &  Carriage  Co.,  &c. 


LEGAL  INTELLIGENCE. 


Patent  Revocation. 

On  April  20  the  Court  of  Appeal  (the  .Master  of  the  Rolls.  Lord  .lu-stico 
Phillimore  and  Mr.  .Justice  Joyce)  delivered  judgment  upon  the  appeal 
of  Witcarbonising  (Ltd.)  from  a  judgment  of  Mr.  Justice  (now  Lord 
.Justice)  Warrington  dismissing  their  petition  for  revocation  of  letters 
patent  Xn,  10,370  of  1912  granted  to  .lohn  E.  .Jameson,  Oliver  H.  Valpy 
and  Edmund  A.  Buckle  for  ''  improv(^nlents  in  the  treatment  of  peat 
and  the  like,"  One  of  the  claims  of  the  patent  was  as  follows  :  "  In  a 
process  for  the  extraction  of  water  from  peat  ai\d  like  substances  po-ssing 
an  electric  curnmt  through  a  fiulj)  of  the  same  heated  to  a  tem])erature  of 
lOO'C.  under  a  jiressuro  such  that  no  steam  is  produced  substantially  as 
described."  Appellants  applied  for  revocation  of  the  patent  on  the 
grounds  that  it  was  invalid  for  want  of  utility  and  insufficiency  of  dirco- 
ticms,  but  the  application  was  dismissed  with  costs,  and  hence  the  appeal. 
The  facts  and  legal  arguments  were  given  in  our  issue  for  April  2,  and 
judgment  was  reserved. 

Mr.  Walter,  K,C.,  .Mr.  Colefax,  K.C,  and  Mr.  Frost  appeared  in  sup- 
])ort  of  the  ap|K-al ;  and  Mr.  Bouslicld,*K.C.,  and  Mr.  J.  Hunter  Gray  for 
respondents. 

The  Mastek  of  the  Roll.s,  in  the  course  of  his  judgment,  said  he  <K»1 
not  consider  the  experiments  which  had  been  made  by  bolli  sides  were 
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either  satisfactory  or  conclusive,  but,  on  the  whole,  he  thought  the  peti- 
tioners had  failed  to  prove  that  respondents'  patent  was  bad  for  want  of 
utility.  While  feeling  more  difficulty  upon  the  other  point  as  to  the 
directions  in  respondents"  specification  being  insufficient,  as  alleged  by 
petitioners,  he  was  not,  on  the  whole,  prepared  to  differ  from  the  conclu- 
sion arrived  at  by  Mr.  .Justice  Warrington  upon  that  issue.  The  result 
was  that  in  liis  opinion  the  apjjeal  should  be  dismissed,  with  costs. 

Lord  Justice  Phillimore  and  Mr.  Justice  Joyce  delivered  judgment  to 
the  same  effect. 


Underwood  v.  British  Uralite  Co. 

La.st  week  a  Divisional  Court  (Mr.  .Tustice  Bailhache  and  Mi'.  Justice 
Shearman)  heard  this  appeal  i)v  defendants  from  a  verdict  and  judgment 
in  this  action,  heard  in  January  last  by  Judge  Rei\toul  in  the  City  of 
London  Court,  when  the  jury  awarded  plaintiff  tTI  damages  for  breach 
of  contract.  Defendant  company  had  an  electric  engiue  and  dynamo 
for  which  they  liad  no  further  use  and  desired  to  sell.  With  that  object 
in  \-iew  they  got  into  communication  with  Mr.  Uuflerwood,  a  dealer  in 
second-hand  machinery,  who  obtained  an  option  to  purchase  within 
seven  days  for  £250.  He  got  into  comnnmication  with  a  Mr.  Martin,  who 
in  turn  introduced  a  firm  as  probable  purchasers.  Plaintiff  did  not 
]nircli.ase,  Init  in  order  to  bring  about  the  sale  he  went  to  defendants' 
works  and  cleaned  up  the  engine.  Subsequently,  however,  the  engine 
was  sold  direct  to  the  firm  introduced  for  £340.  Upon  that  plaiutiff 
claimed  commission  on  the  ground  that  the  sale  was  the  outcome  of  his 
introdiiction.  He  contended  that  the  work  he  had  done  had  been  adopted 
by  defendants  and  ought  to  be  paid  for.  He  further  said  that  there  was 
a  custom  with  dealers  in  second-hand  jnachinery  which  prevented  vendors 
from  dealing  directly  with  purchasers  who  had  been  introduced  by  the 
dealer.  For  defendants  it  was  argued  that  there  was  no  contract  with 
plaintiff  by  which  defendants  were  precluded  from  selling  to  Messrs. 
Kynfich,  and  that  there  was  no  custom  with  regard  to  dealers  which 
would  prevent  them  from  dealing  direct  after  the  dealer  had  failed  to 
))inchase. 

Mr.  .Justice  B.\ILH-\CHE  found  that  the  work  done  by  jjlaintiff  had  been 
done  for  his  own  benefit  in  order  that  he  might  sell  during  the  ])eriod  of 
}iis  option.  The  circumstances  of  the  case  did  not  support  the  arguments 
of  plaintiff  in  regard  to  custom.  If  it  were  so,  defendants  would  have 
been  unable  to  dispo.se  of  their  machinery  without  incurring  a  liability  to 
pay  the  dealer.  The  Judge  in  the  court  below  had  wrongly  directed  the 
jury  and  the  appeal  would  be  allowed. 

Mr.  .Justice  Sheakslvn  concurred,  and  the  appeal  was  accordingly 
allowed  with  costs. 

An  application  by  plaintiff  for  a  stay  with  a  view  to  appeal  was  granted. 


Thomas  Piggott  &  Co.  v.  Hicks  &  Co. 

In  the  Marylebone  (London)  County  Court  last  week  plaintiffs  claimed 
the  return  of  £13  for  a  second-hand  eii'ctric  motor  and  also  for  damages. 
In  February  plaintiffs  got  into  comnnmication  witli  defendants  as  to  the 
pmchas(!  of  an  electric  motor  for  driving  a  lathe,  the  power  being  wanted 
ill  the  turning  out  of  steam  pipes  for  the  Admiralty.  The  motor  was 
warranted  as  '  aood  .is  new,"  and  to  be  of  7.1  H.i".  A  bargain  was  struck, 
the  piice  (tl:!)  being  ])aid  by  ehei|Ue,  and  tlu*  machine  despalelied  to 
lilaintitl's  .-if  I'.iiniliigliam.  When  tested  it  was  found  that  the  coils  were 
v.oiii  out,  and  that  it  did  luit  devehi))  anything  near  1\  u.v. 

His  HdSoi'K,  You  Could  not  expect  a  powerful  new  motor  for  £13. 

.\Ir.  Dvsiix,  plaintiffs"  works  manager,  said  that  the  motor  was  found 
to  be  useless  for  the  purpose  for  wliieli  It  was  procured,  and  they  had  to 
dismantle  one  of  their  tried  motors  and  move  it  to  the  lathe  for  the  pipes. 
In  reply  to  his  HoiUMir,  Witness  said  that  at  that  time  a.  new  nurtor 
would  have  cost  £2.5,  and  could  have  been  delivered  within  a  nuuilli.  The 
out  of  pocket  e.\pen.ses  in  laliour  in  dismantling  and  re-electing  the  motor 
was  £7.  .Is.,  and  tlicir  work  was  delayed  about  a  nu)nth,  bv  v.hieh  they 
li'isf  Over  £7. 

His  Honour  gave  judgment  for  plaintiffs  for  £2<>  ils.  and  costs,  and  the 
return  of  tlic  rejected  motor. 


PATENT   RECORD. 


SPECIFICATIONS  PUBLISHED. 

The  lollowine  abstract  trom  some  ot  the  specifications  recently  pub'.ished  have  oeen 
specially  compiled  by  Messrs.  Mewburn,  Ellis  U  Pryor,  Chartered  Patent  Agents, 
70  and  72,  Chancery-lane.  London.  W.C. 

Whenever  the  date  applied  lor  diljers  from  the  date  on  which  the  application  was  lodged 
at  the  Patent  Offlce  the  former  is  gifen  in  brackets  a/ler  the  title. 

1914    Sl-RCll  ICATIONi. 

136  OUAIH.     Electric  heaters. 
399  Withers  (Cox.)    Submarine  telegraphy. 
3,221  OuAiN.     Electric  water  heaters  or  geysers.    (Cognate  applications  8,019/14  and 

14,394/14.) 
8,049  Comer.    Telephone  transmitting  apparatus.    (31/3/13.) 
8.505  Ayrton,    Arc  light  carbons.    (Addition  to  22,319/13.) 

Acoiifi-nvfie  I  iio.Mtiv  arc  light  carbon  having  a  hole  or  holes  therein,  a  pencil 
ofcar'       '  '  ■■    ■     :,<|  ofsuchdimenslonsa?not  tocomplotcly  fill  thchole, 

apac'^  rri  the  wallof  said  hole  and  the  poncilot  carbon, said 

p.icki  ■   will  become  consumed  when  the  carbon  is  in  use, 

leavK  ■  t/.near  thetipof  thecarbonor  at  asuitabledistance 

IhCrftrri,: 

8,604  JoMEs  i  Light  StbbiTubularWhbbls,    Electric  welding. 

8.946  BETui.AHDER,  Palmorbn  &  Crahh.    Automatic  or  seml-.iutomalic  telephone 

flyfttems. 
9.411  Cblbm.    ElKtrlc  resistances. 
12,912  Wbstbkii  Elbctkic  Co.    Telephone  switching  apparatus/. 


14,577  B.T.-H.Co.    (G.E.Co.  of  America.)    Systems  of  electric  distribution. 

A  method  of  operating  a  transmission  s^'stem  to  obtain  a  flexible  voltage  a: 
generating  and  receiving  ends  thereof,  which  consists  in  holding  the. voltage  at  ; 
receiving  end  at  the  desired  value  by  supplying  the  required  wattless  or  excitir.g 
current  to  said  system  at  the  receiving  end.  thereby  varying  the  power  factor  of  the 
system,  and  in  restricting  the  supply  of  this  wattless  current  to  any  desired  value  by 
compensating  for  voltage  drop  in  transmission  by  introducing  an  independently 
controllable  source  of  potentialin  said  system. 
14.841  Chamcerlain  &  Hockham  (Ltd.)  &  Sfra:;ue.     E'.ectricity  meters  of  the  mercury 

motor  type. 
17.590  Automatic  Telephone  Mfg.  C^.  &  SrESRY.    Telephone  svstems.    (Divided 
application  1,970/14.    Jan.  24.) 


APPLICATIONS  FOR  PATENTS. 

Note. — The  undermentioned  Applications  (except  those  marked  t)  are  not  open  to 
public  inspection  until  alter  acceptance  of  Complete  Specifications.  Those  marked  '  are 
open  to  inspection  1 2  months  alter  the  dale  attached  to  them,  il  they  have  not  been  published 
previously  in  the  ordinary  course.  Names  within  parentheses  are  those  of  communicators 
ol  inventions.  When  complete  Specification  accompanies  application  an  asterisk  is  affixed. 

April  6.  1915. 
5.175  Cadett  &  Percy.    Magneto  ignition  for  internal  combustion  engines  of  n. 

vehicles  and  the  like  engines. 
5.184  Bosch.     Electric  light  systems  more  particularly  adapted  for  vehicles,    (8  ■ 
Germany.)* 

5.191  Shultz.    Train-stopping  apparatus.* 

5.192  Autometrograph  Akt.-Ges.    Printing-mechanism  for  counting  'apparati: 

meters.     (14'4/14.  Hungary.)* 

5.193  Autometrograph  Akt.-Ges.    Meters.    124/4/14.  Hungary.)* 

5.200  Murray  &  Shotter.    Electromagnetically-operated  devices. 

5.201  Murray  &  Shotter.    Circuit-breakers,  current  limiters,  excessive  current  inu;- 

cators  and  the  like  for  electric  circuits. 

April  7.  1915. 
5,224  Robertson  &  Lennox.     Electrically-operated  reversing  mechanism  for  planin.^ 

machines  and  the  like. 
5,240  Joel,  Sen.     Joints  of  pipes  and  couplings,  applicable  to  electrical  conduit  fit: 
and  like  purposes. 

5.260  B.T.-H.  Co.,  Shuttleworth  &  Brown.    Dynamo  electric  machines. 

5.261  Lyon.    Testingtheactualavailable  working  current  in  electric  batteries  or  eel.  . 

Aprils,  1915. 

5,292  Wheeler.    Cord  grips  for  electric  lampholders  or  other  electrical  fittings, 

5.307  B.T.-H.  Co.    (G.E.  Co.,  U.S.)    Electromagnetic  switches. 

5.319  Blathy.    Adjusting  electricity  meters.    (9/4/14,  Germany.)* 

5,323  Patterson.    Miners' electric  safety  lamps. 
April  9.  1915. 

5.342  Ges.  fur  Drahtlose  Telegkaphie  m.b.H.    Receiving  arrangerrjent  for  wireless 
telegraphy.     (9/4/14,  Germany,) 

5,371  Marconi's  Wjreless  Telegraph  Co.  &  Mitchell.    Manufacture  of .  electrical 
condensers. 

5,373  B.T.-H.Co.    (G.E.  Co.,  U.S.)    Amplifying  electric  potential  variations. 

5,385  International  Electric  Co.,  Le  Noik  &  Funccius.     Intercommunication  tele- 
phone systems.* 

5,388  Jones.    Attaching  or  supporting  electric  cables  and  other  v/ires  and  the  like. 

5,395  Thcfehrn.    Electric  batteries.* 

April  10.  1915. 

5,412  Smith.    Electric  lamps  and  holders  for  the  same. 

5,426  Zeiss.    Adjustment  of  uniocular  telemeters.    (lS/4/14,  Germany.)* 
April  12.  I9I5. 

5,486  B.T.-H.  Co.    (G.E.  (^.,  U.S.)    Ck>ntro!ling  alternating  currents. 

5,489  Rosenberg,    Dynamo-electric  machines. 

5,498  Meirowsky  &  Cc,  Akt.-Ces.    Manufacture  of  electric  condensers,    (23/7/14, 
Germany.)* 

5.511  Akt.-Ges.  Brown.  BovERi  et  CiE.     Insulators.    (25/4/14.  Ormany.)* 

5.512  Behm.    Measuring  or  recording  oscillations,  impulse-,  ar;<j   lie  like.     (29/4,14; 

(jermany.)* 

5.513  Oldham,    Miners' electric  safety  lamps. 

April  13,  1915, 
5.533  Keast.    Coin-freed  apparatus  for  testing  manual  ^iini.iii  ^ .  .f.un  ,ti.,i  t-it^i 

circuit  endurance.  ^ 

5.554  British  Westinghouse  Electric  Mfc,  Co,     Electrical  measuring  instruments. 

(15/4/14,  U.S.)* 

5.556  McGregor.    Sparking  plugs  and  the  like. 

5.557  B.T.-H.  Co.    (G.E.  Co.,  U.S.)    Electric  rectifiers  and  methods  of  operatinr  th« 

same. 
5.578  Brenizer  &  Short.    Cable  supports.* 
5,584  Prentice  &  Atlay.     Electric  switchboards,  telephone  boards  and  the  like. 

April  14,  1915. 

5,591  Benite.'?.  System  for  the  generation  of  electric  currents.  (Addition  to  17.811,14.)' 
5.594  DoD.     Field  telephone  or  telegraph  wire  reel. 
5,596  Savin  &  Automatic  Telephone  Mfg.  Co.     Electrical  relays. 
6,602  Dearle  &  Davis  &  Son  (Derby).     Electric  signal  systems  and  .appar,itus  for  use 

in  mines  and  the  like. 
5.623  Siemens  &  Halske  Akt.-Ges.     Electrical  alarm  systems.    (16/4/H,  Cerm.any,)» 

5.627  B.T.-H.  Co.    (G.E.  Co..  U.S.)    Brazing  material, 

5.628  RuDD.     Electric  lamp  lock. 

5.629  Bohroff  &  Universal  Indicator  Co.    Telegraphy.* 

5.630  Jackson.    (Submarine  Signal  Co.,  U.S.)    Mounting  of  electric  oscillators  for  sub- 
marine signalling. 

5,639  Lewis,    Electrodes  for  arc  lamps, 

April  IS,  1915, 
5,657  Walshaw,    Trolley-setting  guide  for  use  on  tramways, 
5,664  Collin.    Metal  trays  or  supports  for  carrying  electric  wires. 

5.672  Simpson.     Brushes   or   connections   fcr    magnato-clectric   machines.    (Divided 

application  on  19,784/14.    Sept.  15.) 

5.673  Simpson,    (intact-breakers  for  magneto-electric  machines,    (Divided  a;jplici- 

tion  on  19,784/14.    Sept.  IS.) 
5,676  Dransfiei.d.    Alternating-current  voltmeters, 
5,684  B,T,-H,Co,    (G.E.  Co,,  U.S.)    Elec'ric  discharge  controUinB  devices  and  methodt 

of  operating  same. 

5.696  Savoye.    Automatic  switching  apparatus  for  electrically-illuminated  signs  and 

the  like.    (Addition  to  823/15.    30/4/14,  France.)* 

5.697  Lamkin,    Apparatus  for  recording  phonetic  sounds  transmitted  by  means  ol  a 

telephone, 

April  16,  1915, 
5,708  Farmilob,    Electromagnetic  solenoids, 

S,7i3  Bowring,    Construction  of  side  guard  for  tramcars  and  the  like, 
5,717  Tucker  &  Crabtrbe,    Electric  switches,    (Divided  application  on  21. 17?'' 

Oct.  19.) 
5,723  Bentley.    Magneto-electric  machines. 

5.725  &  5,726  Ward,    Electrical  apparatus  for  ther,tpeulic  and  like  purposes. 
5,727  Ellison  &  Andbrsoii,    Attaching  electric  cables  or  conduits  to  switches  ami  u"    ■ 

like, 
5,731   Elliot.     Portable  primary  batteries  or  cells. 
5,741  B.T,-H,  Co.    (G.E.  Co.,  U.S.)    Electrical  discharge  devices  and  methoda  ol 

oiKratin'g  the  same. 

April  17,  1915, 
5,753  Tii.nev  &  Jensen.    Constructing  electrical  me,isurlnR  Instruments, 
5,757  Doui.TON  &  PoDMoRE,    Machines  for  internally  shaping  telecraph  Insulator?  and 

the  like 
'  5,768  pRAliKGNBvKu  (c  SoMs  &  FLEMING,    Elcclric  Hghtlnr. 
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LEGISLATIVE  OBSTACLES  TO  ELECTRICAL 
PROGRESS. 

At  prei<eiit  we  hear  and  read  much   about  the  capture 

jf  foreign  trade  from  alien  enemies.     It  is,  no  douht,  a  very 

lesirable  thing  to  get  control  of  markets  which  have  hitherto 

been  supplied  by  Germany  and  Austria-Himgary.    The 

Electrician  has  done,  and  will  continue  to  do,  everything 

n  its  power  to  achieve  this  object.     There  is,  however,  a 

isk  that,  while  we  are  paying  attention  to  the  expansion 

f  our  export  business,  we  may  overlook  obstacles  to  the 

levclopmcnt  of  home  trade  and  industry,  which  is,  after 

ill,  the  backbone  of  the  great  majority  of  the  trades  of  this 

ountry ;  and  in  this  manner  we  may  lose  more  at  home  than 

ve  gain  abroad.     In  the  last  issue  of  The  ELECTUicrAN  two 

;ases  were  reported  which  illustrate  this  point.     The  first 

f  these  is  the  report  of  the  proceedings  before  the  Select 

'onimittec  of  tha  House  of  Lords  on  the  Yorkshire  Electric 

'ower  Bill.     On  many  occasions  we  have  pointed  out  the 

ajurious  effects  of  legislation  upon  the  progress  and  develop- 

lent  of  British  electrical  industries.     The  Yorkshire  Com- 

lany,  having  statutory  authority  to  supply  electricity  for 

lower  and  also  in  bulk  to  what  are  known  as  "  authorised 

istributors,"  and  being  in  a  position  to  give  a  cheap  supply 

)r  lighting  also,  applies  to  Parliament  for  the  necessary 

ower  to  give  such  a  supply  to  a  number  of  Urban  and 

lural  Districts  in  its  area.    It  was  proved  before  the  Com- 

littee  which  considered  the  Bill  that  04  such  districts  were 

axious  to  get  a  supply,  and  over  40  of  the  Councils  passed 

solutions  in  support  of  the  measure.     Practically  the  only 

ope  of  getting  a  cheap  supply  of  electrical  energy  in  the 

reiat  majority  of  these  districts  is  by  arrangement  with  a 

ig  power  company  or  from  one  of  the  larger  boroughs,  and 

le  Yorkshire  Company  is  in  a  better  position  to  supply  the 


manifest  demand  for  current  than  anyone  else.  When 
making  their  apphcation  to  Parliament  the  promoters  do  not 
appear  to  have  allowed  for  the  vigilance  of  the  Officials  of 
that  Department  of  the  Government — the  Board  of  Trade — 
which  is  supposed  to  exist  for  the  purpose  of  fostering  and 
developing  British  trade  and  commerce.  The  official  of 
the  Board  of  Trade  who  gave  evidence  before  the  Par- 
liamentary Committee  appears  to  have  made  two  examina- 
tions of  the  Company's  Bill,  and  as  a  result  of  the  .first 
examination  considerable  modifications  of  the  clauses  were 
made,  but  the  final  result  was  that  the  official  expressed 
himself  as  not  being  satisfied  with  the  terms  luider  which 
the  local  authorities  could  purchase  the  rmdertakings  in 
their  districts,  and  for  this  reason — and  for  this  reason 
alone — the  Committee  straightaway  rejected  the  lighting 
clauses,  and  so  destroyed  the  Bill — and  the  only  chance 
many  of  the  local  authorities  who  supported  it  will  have  of 
getting  puljfic  and  private  electric  lightuig  introduced  into 
their  districts.  We  think  that  the  terms  and  conditions  of 
purchase  laid  down  in  the  Electric  Lighting  Acts  of  1882 
and  1888  are  inapphcable  to  the  Yorkshire  Bill,  And  we 
should  have  thought  that  a  business-hke  Committee,  even 
if  it  thought  a  purchase  clause  necessary,  would  have 
devised  some  equitable  arrangement  to  meet  the  case, 
instead  of  destroying  a  useful  measure.  It  is  true  that  a 
number  of  neighbouring  councils  may  combine  ^mong 
themselves  for  the  purpose  of  estabhshing  a  joint  electric 
supply  undertaking,  but  this  method  has  its  disadvantages, 
and  it  is  certainly  not  so  economical  or  so  expeditious  as  the 
Yorkshire  Company's  scheme. 

We  write  in  no  hostile  spirit  towards  nuuiicipal  enter])iise, 
because  we  believe  that  important  pubhc  services,  such  as 
electricity  and  gas  supply  in  large  towns  and  urban  aieas, 
should  either  be  in  the  hands  of,  or  be  controlled  by,  the  local 
authorities  of  the  districts  ;  but  the  existing  purchase  clauses 
of  the  Electric  Lighting  Acts  of  1882  and  1888  are  inapplic- 
able to  small  urban  and  rural  areas.  In  these  places  power 
and  lighting  are  interdependent  services,  and  very  often, 
as  in  colhery  and  indiLstrial  districts,  fighting  is  made 
possible  because  of  the  power  demands.  The  local  autho- 
rities of  these  districts,  with  a  population  of  from  2,000  to 
10,000  or  12,000,  are  not  in  a  position  to  put  down  atul  main- 
tain independent  generating  plants.  Even  in  the  case  of 
bulk  supply  we  believe  it  would  pay  all  these  small  local 
authorities  to  contract  with  a  big  power  company  forthe 
maintenance  of  the  public  lamps  and  distribution  system. 
To  show  how  absurd  our  law  relating  to  electricity  supply 
is  it  is  only  necessary  to  point  out  that,  if  a  colliery  company 
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has  an  indejiendent  generating  plant,  it  can — in  addition  to 
supplying  its  own  needs — supply  electric  current  to  the 
houses  of  its  workmen  in  the  neighbourhood  of  the  colliery, 
but  if  the  Yorkshire  Company  supphes  energy  to  the  coUiery 
for  p<jwer  and  hgbting  it  could  not  supply  the  coUiers'  houses  I 
The  other  case  to  which  we  wish  to  refer  is  a  decision  of 
a  Judge  of  the  Chancery  Court  in  an  action  for  a  nuisance 
by  electrically-driven  macliinery.  A  man  took  a  floor  in 
a  building  in  Aldgate  for  button  hole  making.  It  was  ad- 
mitted by  the  landlords  that  the  tenant  had  stated  that  he 
would  be  using  macliinery  in  his  business,  and  that  he  in- 
quired if  ■'  electric  wires  were  on  the  premises,"  but  the 
landlords  alleged  that  they  tliouglit  "  hand  or  treadle 
machinery"  was  meant,  and  that  the  i-eferencc  to  electric 
wires  only  related  to  electric  lighting.  We  thought  it  was 
common  knowledge  nowadays  that  nearly  every  up-to- 
date  biLsiness,  particularly  those  connected  with  the  clothing 
trades,  employ  electric  motors.  In  fact,  the  defendant 
stated  that  there  was  no  better  method  known  in  his  busi- 
ness, and  evidence  was  given  that  electrically-driven  ma 
chinery  made  less  noise  than  hand  or  treadle-operated 
machines.  This  part  of  the  case  does  not  seem  to  have  been 
very  well  put  before  Ihe  Judge,  who  appears  to  have  been 
somewhat  reluctant  to  grant  an  injunction  against  defendant, 
for  he  was  allowed  a  month  to  get  out  of  the  premises.  We 
think  the  defendant  has  a  distinct  grievance,  for,  although 
he  miglit  have  made  his  tenancy  agreement  in  more  definite 
t^rnis,  it  LS  clear  that  he  would  be  allowed  to  use  the  more 
archaic  and  noisier  and  less  efficient  hand-power  machinerv. 
while  the  up-to-date  efficient  electric  motor  is  barred.  The 
removal  of  these  and  similar  obstacles  to  the  natural 
progress  and  development  of  the  electrical  industry  in  this 
countr/ should  be  insisted  upon  as  soon  as  the  war  is  over. 


IMPORTS  AND  EXPORTS  OF  ELECTRICAL 
MANUFACTURES. 

For  the  week  April  2il,  1915,  to  Jl'iy  1,  1915. 


In  view  ol  the  increased  interest  which  is  being  taken  in  the  subject  of 
the  importation  into  and  the  exportation  of  Electrical  Manufactures 
from  the  United  Kingdom,  we  resume  our  weekly  lists.  (See  aho  note 
at  foot  of  Exports.) 

IMPORTS. 

CooLP. — France  :  Elec.  carbons,  6  pkgs. 

HuLi.— U.S.A.:  Electrodes. 6 pkgs. 

LoHDcn.—Suiilztrland:  Elec.  machinery,  £23:  unenumerated,  £17.  US.A: 
Carbon  candles,  £1,097;  elec.  michinery,  £5,474  ;  elec.  lamps,  £772 ;  telephone  materisi. 
£975 ;  wire  and  cable,  £2,710  ;  elec.  carbons,  20  pkgs. ;  unenumerated,  £393.  Canada  : 
Elec.  lamo;,  £220.  Denmark:  unenumerated,  £380— 252  pkgs.  Holland:  Elec.  lamp:, 
£1.583.  Sweden:  Elec.  machinery,  £172  ;  telephone  material.-;,  £400  ;  telephone  appa- 
ratus, 26  pkg;. ;  unenumerated,  £70.  France:  Carbon  candles,  £1,407:  elec.  lamps,  £5  : 
unenumerated,  £555— 18pkg:.  Denmark:  Unenumerated,  £230.  Spain:  Unenu- 
merated. £965—194  pkgs. 

Liverpool.— 5.  America:  Unenumerated,  5  pkgs.  U.S.A.:  Electrodes,  38 pkgs. ; 
unenumerated,  184  pkgs, 

Mahchester.— y.5./l..-  Elec.  cirbons.  56pke3. ;  elec.  switches,  8 pkgs. ;  electrolytic 
copper  bnrs,  977  no. 

EXPORTS. 

To  Au'^^f/^.v^.■M'..— Auckland :  Wire  and  cable.  £1,247:  dec.  machinery,  £1,247; 
Unenumerated.  £491.  Melbourne:  Elec.  machinery.  £598:  wire  and  cable.  £3,651: 
unenumerated.  £977.    Svdnev:    Wire  and  cable,  £733;    elec.  machinerv,  £969:    un- 

f.-.m'rHt-.l.   IJiV       Wel'ini-i'i:  ■    Wir-  .,M    :  ,1 '.v  .  tin-l  ;     „,-.,;';'■.,•»'.  I_  I  3S?       .-I  .'.- 


Unenumerated,  £72.    Malaga:   Elec.  machbory,  £75.    Madeira: 
,£114, 

-''Oil  ■  Unenumerated,  £47, 

Ciii.-A     Hu-.ky.ii:    Unenumerated,  £188.    Tientsin;    Elec.  machinery,  £128:    un- 
enum«rata4,£llO, 


jAPMi.— Yokohama:  Elec,  machinery,  £857 :  unenumerated.  £300. 

India,  Ceylon  and  Indo-China. — Bombay:  Elec.  machinery.  £64;  unenumerated, 
£332.  Calcutta:  Wire  and  cable.  £334  :  elec.  machinery,  £33  ;  unenumerated:  £1,001, 
Madras:  Unenumerated,  £14?..  Colombo:  Wire  and  cable.  £902  :  unenumerated.  £142. 
Karachi:  Unenumerated.  £14.  Shanghai:  Unenumerated,  £1.145.  Port  Suictter.ham : 
Elec.  machinery,  £167:  unenumerated,  £28.  Karachi:  Unenumerated,  £14.  .s-r,-,- 
For.::  Elec.  m3chiner>-.  £300:  wire  and  cable,  £42;  unenumerated.  £742.  Kt! 
Unenumerated.  £121.  Rangoon:  Wire  and  cable.  £160:  unenumerated,  £19.  / 
Wire  and  cable.  £51  :  unenumerated.  £111. 

Canada. — Montreal:    Elec.   machinery,   £269:     unenumerated,   £706.     Vai: 
Unenumerated,  £26.    Toronto:   Unenumerated,  £764.    Halifax:   Unenumerated,  £118. 
Ottawa:  Unenumerated.  £304. 

fiOT!Vi\Y.— Christiana:  Wire  and  cable,  £1,302;  elec.  machinery,  £53  ;  unenumerated. 
£241.  ^ 

Sweden. — Stockholm  :  Wire  and  cable,  £54. 

France.— Dieppe  .•  Elec  motor,  £187 ;  unenumerated,  £650,  Boulogne'^  Unenu' 
merated,  £670.     Marseilles:  Unenumerated,  £45. 

SovTH  AttEsiCh.— Buenos  Ayres:  Elec.  machinery,  £164;  wire  and  cable,  £10,084; 
unenumerated,  £2.004.  Anlo:agasta:  Unenumerated,  £23.  Barbados:  Wire  and  cable. 
£45:  unenumerated.  £25.  Montevideo:  Submarine  cable.  £1,400.  Takahuano:  Elec 
cable,  £122.    Rosario  :  Elec.  lighting  material.  £3.502. 

Holland. — Amsterdam:  Wire  and  cable,  £534:  unenumerated,  £123.  Rotterdam: 
Wire  and  cable,  £283  ;  unenumerated,  £65. 

U.S.A. — New  York:  Unenumerated.  £26. 

Persia.— BusrfA  .■  Wire  and  cable,  £45. 

Malta  :  Unenumerated,  £45. 

FOREIGN  GOODS  DUTY  (paid  and  free). 

Sydney:  Unenumerated.  £214.     WcUinrtv- :  Unenumerated.  £120. 

!N  TRANSIT. -Wo/a;.'  Elec,  lani75,  £23^.     Sweden:  Te'ephcnes.  23  pk^s. 

Note. — The  large  number  of  items  in  these  official  returns  under  the 
tnisleading  heading  "  unenumerated  "  relate  to  what  is  described  as 
"  electrical  goods  "  and  "  electrical  materials." 


BANKRUPTCIES,  LIQUIDATIONS,  &c. 

.\  liist  and  liiuil  di\idciiil  ut  11. Id.  i.s  ijuval-ik-  at  Daiikruptcy- 
buildings.  London,  W.('.,  to  creditors  of  (iranville  Biirgoss  (tradiii}i  as 
(iranville  Burgess  &  Co.),  electrical  engineer,  27,  Mu.seuni-.street, 
Bui y-strcot,  London,  W.C". 

A  met>ting  lo  revive  an  account  of  the  winding  up  of  the  Kapid 
Light  ('ontrolliiig  Syiid.  (Ltd.)  (in  iiq.)  will  he  held  at  7,  Victdri.i- 
.street,  London,  S.W.,  on  May  31. 

The  Electric  Railway  Signalling  8yiid.  (Lkl.)  is  boing  wound  up 
voluntarily,  and  Mr.  C.  F.  Palnicr.  I,  Broad-street-avenue,  London, 
E.C,  has  been  appointed  liquidator. 

BUSINESS  NOTICES. 

Wo  are  iiifoniieil  lli.il,  aftci  cIliIiI  yr.ir.s"  active  work  in  connection 
with  the  ■'  Tricity  "  cookers,  .Mr.  !''.  .S.  Grogan  will  very  shortly  sever 
his  coiuiection  with  the  British  KU'ctric  Transformer  Co.  in  order  to 
take  up  an  appointment  as  manager  of  a  new  concern  (the  name  of 
which  will  be  annonnced  later)  for  the  manufacture  and  sale  of 
electric  tiros  and  cookers.  Personal  communications  for  Mr.  Grogan 
should  b(>  addressed  to  him  at  14,  Argyll-mansions,  Beaufort -st,, 
Chelsea,  8,W. 

Patent  Development.— The  proprietor  of  patent  No,  16,500,1907, 
for  ""  Improvements  relating  to  electric  self-winding  cloclis,"  desires 
to  make  arrangements  for  the  practical  working  of  the  invention  in 
this  country. 

The  proprietor  of  patent  Xo.  10,638, 1909,  for  "  Improvements  in 
clocks,"  also  desires  to  make  arrangements  for  exploiting  the  same  in 
this  countiy. 

Ajiplications  in  both  cases  to  Messrs.  Haseltiiie,  Lake  &  Co., 
Patent  .-\spnts,  28,  Soutliainpton-biiild'mjs,  Chancerv-lane,  London, 
W.C. 


ELECTRICITY  SUPPLY. 


EXTENSIONS. 

Battersea  (London). — t)n  Tuesday  the  London  Couniy  Council 
.sand  ioiicd  ;i  loan  of  £!).000  for  electricity  supply  purpose^. 

Bermondsey  (London).  The  clicirical  engineer  (Mi-.  W.  V..  J. 
Heenaii)  suggests  an  alteration  of  the  stokers  of  the  three  Howden 
boilers  at  the  electricity  works, 

Mr.   Heenan  ])roposes  to  take  i>\i1   the  existing  underfeed  stokers  and 
replace  them  liy  tho.?e  of  the  chain  -rate  type,  which  will,  in  addition  to 
saving  coal,  increase  the  capacity  of  the  three  Howden  boilers  by  IW  per 
cent.     The  following  proposals  Imxc  been  received  from  manufact:r  ~ 
of  stokers  :    Underfeed  Stoker  Co.,   installing  two  stokers  in  pla 
e,\isling  single  stoker  under  caih  Ixiilcr,  incix>iusing  grate  art'iv  to  tU  - 
£274  per  boiler;     Krith   Kngiiiccring  Co.,  installing  front -cUauin 
ix^tort  gratelcss  stoker,  £320  per  boiler,  or  instalhng  an  Erlth-Rdi  n 
retort  self-cleaning  stoker,  £130  per  bdilcr  :    Ed.  Hennis  &  Co.,  iiist  i 
patent    improved    forcctl  draught    smokeless    ehiiingnite    stoker.    i> 
grates  per  boiler,  total  grate  area  of  1 12  sq.  ft.,  £586  per  boiler  ;  if  fiul  \u  • 
grates  are  ordered,  £20  per  boiler  less.     To  all  these  quotations  £4,'  i" ' 
boiler  must  b6  added  for  alterations  tn  brickwork,  *c.     According  I  •  ■" 
Heenan's  report,  the  Cndcrfeed  Stoker  Co.  and  the  Erith  Engineenii 
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will  accept  half  payment  when  stokers  are  installed  and  the  remainder 
one  year  afterwards.  Ed.  Bennis  Co.  will  accept  payment  of  one-third 
when  installed,  one-third  one  year  atfer  and  the  remainder  the  following 
vear.  In  Mr.  HeenanV  opinion  the  chain-grate  stoker  is  the  best  scheme, 
and  he  recommends  Messrs.  Bennis's  scheme. 

During  the  winter  Mr.  Heenan  was  autliorised  to  make  some  inquiries 
in  regard  to  bulk  supply,  so  as  to  meet  next  winter's  demand,  but  he 
believes  that  with  increased  boiler  power  they  will  be  justified  in  post- 
poning the  question  for  at  least  another  year.  The  Electricity  Com- 
mittee has  approved  the  pro|)osals  of  the  engineer. 

Derby. — The  Corporation  have  applied  for  sanction  to  tlio  borrow- 
ing of  tlic  following  amounts,  viz.  :  £3,488  aboady  expended  on 
mains  and  £569  for  motors.  For  atlditional  expenditure  on  nuiins 
and  motors  to  give  supplies  for  war  purposes  £1,000  is  required. 

Hammersmith  (London). — Electric  supply  mains  are  to  be  extended 
at  a  cost  of  about  £240. 

Last  month  the  Council  accepted  the  tender  of  Johnson  &  Phillips  for 

the  supply  of  bo.x  frames,  covers,  bo.xes,  &c.,  during  the  current  year. 

The  firm  now  state  that  they  have  received  a  number  of  tkiverninent 

orders,  and  that  in  consequence  of  a  large  number  of  their  men  being 

specially  allocated  for  that  work,  deliveries  of  the  Council's  order  would 

be  much  impeded,  and  in  the  circumstances  they  ask  to  be  allowed  to 

uiiliflraw  their  tj-nder.     The   Electricity  Committee  considers  the  ex- 

iiiiiTi  -an-lartiiry,  and  has  instructed  the  engineer  (Mr.  G.  G.  Bell) 

iiiiniiiiic  :iii    with  the  next  lowest  tenderers  (Messrs,  W.  Lucy  &  Co.) 

:  rrriaui  if  llicy  afc  prepared  to  enter  into  a  contract. 

Salford. — The  Electricity  Committee  has  a])plied  for  sanction  to 
1  ■iiKin  £5,466  to  cover  capital  expenditiu'e  incurred  in  connection 
M  1  lj  I  lie  undertaking  since  March  12  last. 

Stepney  (London). — The  Treasury  has  agreed  to  raise  no  objection 
111  .1  loan  of  £15.000  by  the  London  Comity  Council  to  the  Borough 
(  oiuK^il  (re])ayable  in  25  years)  for  mains,  Init  the  Borough  Council 
must  midertake  to  limit  expenditure  on  the  provision  of  mains  for 
1  Ik-  duration  of  tlie  war,  to  the  laying  of  maijis  to  sujiply  electrical 
<  til  I'gy  to  consumers  engaged  on  work  for  the  War  Office  or  the 
Ailmiralty. 

Willesden.-»-As  the  result  of  an  interview  which  the  clerk  (Mr.  S,  W. 
Ball)  and  the  electrical  engineer  (Mr.  A.  W.  Blake)  liave  h;ul  with  an 
official  of  the  L,(J,  Board  with  reference  to  extending  the  electric 
BU]3i)Iy  mains  to  factories  engaged  in  manufacturing  munitions  of 
-war  in  West  Willesden,  the  Board  has  sanctioned  the  work  being 
carried  out  at  once. 

GENERAL. 

Aberdeen. — At  a  meeting  of  the  Electricity  Committee  last  week, 
the  city  electrical  engineer  (Mr.  .T.  Alex.  Bell)  submitted  a  statement 
as  to  the  effects  of  the  war  on  the  department, 

.Mr.  Bell  stated  that  there  were  166  men  on  the  department's  books 
al  th(^  outbreak  of  the  war,  and  the  number  of  men  on  the  books  at  April 
111  was  87.  The  men  with  the  colours  numbered  27,  of  which  four  were 
in  the  157th  Brigade  of  Artillery,  Seven  men  had  been  allowed  to  join 
tlic!  colours  since  the  winter's  load  was  over,  and  to  prepare. for  next 
winter  and  to  keep  the  works  running  it  had  been  necessary  to  use  the 
cleiical  department  and  train  them  up  as  switchboard  attendants.  The 
numlMT  of  power  consumers  since  the  opening  of  the  war  had  increased 
by  1 7,  and  over  half  a  million  more  units  were  generated  during  the  first 
seven  months  of  the  war,  compared  with  the  corresponding  period  of  the 
previous  year. 

Bristol. — Fifty-two  of  the  workmen  and  staff  of  the  Corporation 
elc -tricity  department  arc  serving  with  H.M.  Forces,  the  percentage 
of  the  staff  being  :16  and  of  tie  workmen  being  1.5, 

Chelmsford. — The  Council  are  entitled  to  purchase  the  local 
jlectricity  supply  works  next  year,  but  notice  of  intention  to  acquire 
them  must  be  given  by  Jan.  20,  1916,  The  question  of  the 
id\isability  of  doing  r.o  is  being  considered  by  the  Lighting  Com- 
nitiee. 

Coventry. — On  Tue:day  the  City  Council  considereJ  the  annual 

eport  of  the  electricity  d(fpartracnt. 
During  the  year  ended  March  31  the  consumers  increased  from  3,174 

o  ;),SH9,  an  increase  of  715,  compared  with  an  increase  in  1913-4  of  658. 

The  units  sold  advanced  from  16,508,338  to  20,249,018,  an  increase  of 
'40,680;    the  revenue   from   sale  of  current,   motor  rents,   &c.,   was 

77,913.  against  £71,207  ;   and  the  net  profit  on  the  vear's  working  was 

22,829,  against  £21,749.     The  Committee  recommen'derl  that  £().000  ho 

aid  to  the  general  district  fund  in  aid  of  rates,  compared  with  £5,000. 
The  Electric  Light  Committee  also  recommended  that  the  salary  of  the 

ngincer  and  manager  of  the  electricity  works  (Mr,  G.  Tough)  bo  increased 

■om  £650  to  £7.50  iier  annum. 
At  the  meeting  of  the  Council  on  Tuesday  the  Chairman  of  the  Electric 

ighting  Committee  (Councillor  F,  Lee)  said  nearlj'  all  the  local  manu- 
cturers  were  taking  power  from  the  Corporation,  and  as  the  city  was 
igaged  largely  in  the  muniifacture  of  munitions  of  war  it  was  essential 
at  the  plant  shoulfl  be  of  the  best.  The  report  showed  a  record  profit, 
record  number  of  consumers,  and  a  record  low  cost  of  pnHluction, 
Mr.  Qi'/NNKY.  Chairma;i  of  the  Gas  Committee,  suggested  that  flmiill 
"iisumers  shoidd  have  more  consideration,  as  they  paid  sevtn  times  as 
uch  as  large  eonsumerf*. 


Councillor  Lee  replied  that  the  small  consumers  took  only  6  per  cent, 
of  the  output. 

The  report  and  aocountKS  were  adopted,  and  recommendation  to  increase 
the  salary  of  the  electrical  engineer  (Mr.  Tough)  was  also  agreed  to. 

Croydon. — Wo  regret  to  notice  that  Aid.  D.  B.  Miller  has  been 
compelled  to  resign  the  chairmanship  of  the  Electric  Lightutg  Com- 
mittee owing  to  ill-health. 

Aid.  Miller  was  chairman  of  the  (^ciiiTal  Purposes  Committee  when  it 
reported  in  favour  of  ulilaliiiii'^  .i  pmN  W,.,t\;\\  electric  hghting  order  ;  he 
has  been  chairman  of  tin  l',|.>  Uh  Li-IiIihl;  Committee  since  1897  and 
from  the  outset  he  ha-  I'  •  u  .  1m„  1\  j,l  ntified  with  the  progress  and 
deveIo]iment  of  the  electricity  unilertakmg. 

Dundee. — ^-'eventy  employees  of  the  cle--tricily  siipiily  depart  nient 
have  enlisted. 

The  miUtary  allowances  to  these  amount  to  £1,100  and  the  war  bonus 
to  £700,  making  £1,800  per  annum.  There  are  also  nearly  a  score  of 
enlistments  from  the  central  staff  of  the  department,  bringing  up  the  extra 
char^.'s  to  v:,,:iUil  p,  r  annnin.  Tlir  mal  ditlic-ulty  has  led  to  abnormal 
pnir-~.ll  pii-vi-iit.aiid  I  liniiuli  til.' .'\|ii  .-ird  (;i>vernment  action  may  cause 
a  slump,  the  L-k-elrK-ity  chargL-s  will  pri.l>al)ly  have  to  be  increased. 

Eccles. — The  Council  are  recommended  to  make  a  charge  of  2d. 
per  unit  for  current  supplied  to  photographers  for  printing  purposes 
and  4d.  j-ei-  unit  for  studio  lighting  and  other  purposes. 

Edinburgh. — The  draft  estimates  of  the  Electric  Light  Committee 
for  the  year  1915-16  show  a  delicit  of  over  £5,000. 

The  deficit  is  due  to  the  increased  cost  of  coal,  which  has  gone  up  by 
£10,000.  The  Committee  is  considering  whether  the  estimated  deficit 
was  to  be  made  up  by  increasing  the  charges  or  otherwise, 

Kingston-on-Thames. — A  new  .scale  of  charges  for  current  for 
i-ciiisunie;-s  wlion'  si:ecial  aiTangenrents  have  expired  has  leen 
adopfe.l. 

For  Kingston  Emiiiic,  KO.  10s.  per  kilowatt  and  2id.  (instead  of  2d.) 
per  unit,  the  charge  for  current  for  motor  generatcu-  not  included  in  the 
kilowatt  demand  to  be  23d.  per  unit  and  the  (liai-j.-  fni  ,-iiii-,-nl  lur  power 
and  heatingtobeUJd.  per  unit.  For  picture  palar,  ,.  Irjiii  m-.;  .-,SI.  pi-runit, 
current  for  motor" generators  23d.,  power  ami  li.-ai  111-4  I  :,:'l.  per  unit. 
CJ.P.O.  aiul  Tel(-pli..n.-  ,-x.-l,aii_M-.  1 'A.  and  :id.  (iiist-.-ad  of  7d.  and  2id.) 
JHT  unit,  and  I  ',,,il    iiii-ii  ail  of  1  lil  )  per  unit  for  power. 

In  view'  of  tin-  ivn-iit  iI.-i-isimii  nl  I  lie  Council  not  to  aceejit  the  Lighting 
Committee's  recommendation  to  make  no  alteration  in  tlic^  charge  for 
current  for  heating,  cooking  and  fixed  motors,  the  charge  for  such  pur- 
poses will  now  be  1 J  3d.  per  unit. 

The  L.(i.  Board  has  asked  for  particulars  of  the  excess  expenditure 
(£5,792)  over  loans  already  sanctioned  for  the  electric  supply  department. 

London  County  Council.— Subject  to  the  ajiproval  of  the  Treasury, 
the  London  County  Council  have  sanctioned  the  following  arrange- 
ments in  regard  to  the  capital  expenditure  involved  by  the  substitu- 
tion of  turbines  for  reciiirocating  engines  at  the  Greenwich  generating 
st.it:  o  1 : — 

Expenditure  on  river  works,  foundations  for  new  machinery,  and 
alterations  to  buikliiigs  (adiled  value  as  distinct  from  cost  of  substitutiun 
of  new  work  for  work  destroyed)  tn  lu-  repaid  within  60  year.s,  Kxpeii- 
diture  on  new  plant  and  maehineiy  (nther  than  additional  .steam,  exhaust, 
feed  condenser,  &c.,  pijies)  to  be' repaid  within  15  years,  on  the  under- 
standing that,  in  the  event  of  payments  on  the  agreed  basis  being  made 
into  the  renewals  fund  at  any  future  date,  the  question  of  the  period  for 
repayment  .shall  be  reviewed.  Kxpi-ndituie  on  additional  st.  aiii,  .•\liaii-t 
feed 'condenser,  &C.,  pipes  to  be  repaid  witliin  25  years.  Cm  1  in-,  1,111114 
every  five  or  seven  years)  of  rebladiiig  turliines  and  re-windiii4  4"  in -in-. 1- 
to  be  charged  to  revenue  or  renewals  fund.  Obsolete  capital  exiienditure 
to  be  repaid  within  three  years  from  the  time  that  the  whole  of  old  plant 
is  dis])Iaced. 

Manchester.— 0.1  Wedicslay  the  Electricity  Committee  reoom- 
niciid.-d  th ••  City  Coir.cil  to  inoroa.se  the  charges  for  electricity,  both 
for  lighting  and  power. 

The  proposed  increase  was  10  per  cent,  on  the  lighting,  15  per 
cent,  on  the  industrial  power,  and  10  per  cent,  on  the  domestic 
charges.  The  reasons  for  the  advance  in  jirice  are  attributed  to 
the  increased  price  of  coal  and  other  materials,  increased  wages. 
&c.  The  Committee  think  that  the  increa-sed  price  is  inevitable  if 
they  are  to  fulfil  their  promise  of  making  their  usual  contribution  of 
£.30,000  to  relief  of  rates.  The  advance  will  not  apply  to  about  75  per 
cent,  of  the  department's  volume  of  business,  as  the  large  consumers  are 
charged  accoiding  to  a  sUding  scale  according  to  the  price  of  Coal  and 
ot  her  materials.  The  sliding  scale  is  in  operation  for  general  power  users 
for  unrestricted  supplies,  Users  of  electricity  charged  on  the  _ '  Nor- 
wich "  system  at  12,V  per  cent,  on  the  net  assessable  value  will  be  charged 
15  per  cent,  plus  ^df  per  unit  for  current  used.  The  proposed  increase 
in  charges  would  bring  another  £29,767  per  annum. 

The  Committee's  balance-sheet  for  the  past  year  shows  that,  compared 
with  the  previous  year,  the  actual  results  in  volume  of  business  proved 
to  be  less,  but  t  he  net  surplus  was  £35,8.50,  against  an  estimate  of  £30,.500, 
The  gross  income  from  all  sources  rose  from  £3I3.81!>  to  £543,305.  Xlie 
nit  surphis  after  meeting  certain  abnormal  expenses  (£12,266)  was 
£35.8.50,  against  £3<i.lKMi. 

Selby.— The  Urban  Council  have  withdrawn  their  opposition  to 
the  application  of  thn  Electrical  Distribution  o(  Yorkfihire  (Ltd.) 
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for  a  provisional  electric  lighting  order,  as  they  have  now  -got  the 
option  to  purchaje  their  proposed  iindertaking  in  the  district  as  a 
going  concern  at  the  end  of  21  years,  or  28  or  35  \ears. 

Stoke-on-Trent. — Last  v^eek  the  Corporation  confirmed  the 
recommendation  of  the  Electricity  Committee  to  increase  the  charge 
for  current  by  10  per  cent,  in  order  to  make  up  for  increased  cost  of 
fiel,  increased  Avages,  &c. 

Waterford. — An  inquiry  was  held  last  week  into  the  Council's 
application  for  sanction  to  borrow  £30,000  for  electricity  supply 
works. 

Evidence  in  support  of  the  application  was  given  by  the  town  ck-rk 
(Mr.  J.  J.  Feely),  the  borough  surv'eyor  (Mr.  .T.  J.  Fleming)  and  the 
borough  treasurer  (Mr.  P.  Kent).  It  was  stated  tliat  tlie  gas.  wliich  was 
3s.  4d.  a  thousand,  was  unsatisfactory,  and  Mr.  Fkniiiig  stated  that  in  his 
opinion  electricity  supj)ly  was  a  long-felt  want  in  Waterford.  There  was 
a  clause  in  the  contract  under  which  the  gas  company  incurred  a  fine  for 
defective  light,  and  during  the  past  three  montlis  the  company  incurred 
fines  amounting  to  about  £26. 

Aid.  Dr.  O'SrLLivAX,  J.P.,  stated  that  there  were  general  complaints 
about  the  quality  and  supply  of  gas  in  the  city  and  its  cost.  The 
Chamber  of  Commerce,  which  was  a  conservative  body,  had  asked  them 
to  go  on  with  the  electric  supply  project.  He  felt  confident  that  if 
electricity  supply  were  available  in  the  city  it  would  be  largely  u.scd  both 
for  ])ower  and  lighting.  The  Asylum  Board  recently  considered  the 
question  of  putting  in  an  installation  of  their  own,  and  everybody  ad- 
mitted that  it  would  be  the  proper  light  for  an  institution  of  the  kind, 
but  the  cost  of  the  plant  had  caused  oj)position.  Tlieir  scheme  provided 
for  a  main  as  far  as  the  asylum,  and  in  the  same  vicinity  they  liad  the 
Bishop's  Palace,  St.  .John's  College,  the  Union,  the  County  and  City 
Infirmary  and  the  Ursuline  Convent.  He  had  installed  a  petrol  plant  in 
his  house,  as  he  found  that  owing  to  the  poor  pressure  at  night  from  tlie 
gas  it  wa.s  neccssarj'  to  liglit  candles  when  reading.  He  was  sure  that 
J)e  La  Salle  College  would  take  in  electric  light  the  moment  it  passed  their 
door.  They  delayed  tlieir  scheme  at  the  College  for  a  year  in  the  hope 
that  the  Corporation  would  proceed.  The  Corporation  not  proceeding 
they  had  to  put  in  their  own  installation.  There  was  provision  for  laying 
mains  across  the  river,  but  the  area  was  not  included  in  the  present  list 
of  sclicduled  streets.  Waterford  was  a  great  shipping  centre,  and  the 
Board  of  Agriculture  required  that  cattle  for  shipment  should  be  ex- 
amined in  daylight,  and  should  be  also  under  insiiection  for  two  hours  in 
<laylight.  That  was  a  s'-rious  matter  because  cattle  coming  into  town  at 
two  o'clock  on  a  wintei's  day  could  not  be  inspected  by  daylight.  The 
Board  of  Agriculture  was  satisfied  with  electric  light,  provided  it  was 
sufficiently  powerful,  and  he  understood  that  a  scheme  was  in  hand  for  at 
least  one  cattle  yard  to  be  lit  by  electricity. 

Technical  evidence  was  then  given  by  the  consulting  engineer  (Mr. 
E.  M.  Lacey,  M.Inst. C.E.),  and  the  inquiry  concluded. 

Woolwich. — At  the  meeting  of  the  London  Coimty  Council  on 
Ti  ( sday  the  Finance  Committee  presented  a  long  report  on  the 
Horough  Coinuil's  application  for  sanolion  to  a  ban  for  extensions 
of  the  (^lectri  ■ity  undertaking.  &c. 

The  Committee  recommended  that  the  borrowing  by  Woolwich  Borough 
Council  of  an  amount  not  exceeding  £35,000  for  its  electricity  under- 
taking be  sanctioned,  such  sum  to  be  repaid  by  yearly,  half-yearly  or 
(juarterly  instalments  of  principal,  or  of  principal  and  interest  combined, 
of  as  nearly  equal  amounts  as  may  be,  as  to  £9,0(X)  for  buildings  within 
30  years,  and  as  to  £2(),000  for  plant  (turbo-generators,  condensing  plant, 
boilers,  transformers,  switchgear,  &c.)  within  15  years,  in  each  case-  from 
the  date  of  boiTowing.  The  .seal  of  the  County  Council  is  to  be  affixed 
to  an  order  sanctioning  the  borrowing,  but  the  order  is  not  to  be  issued 
until  tlie  Borough  Council  has  agreed  to  rcpav  the  outstanding 
balance  (£Hti)  of  so  much  of  a  loan  of  £16,394  (granted  on  July  12,  1907) 
as  is  in  rcsjiect  of  building  work  dcstro}ed  in  connection  with  the  exten- 
sion of  its  electricity  undertaking  :  to  repay  the  amount  of  loan  included 
for  plant  and  machinery-  as  specified  against  five  loans  (particularised 
in  the  report)  within  reduced  periods,  equivalent  in  each  ca.sc  to  one-half 
the  )Terind  for  repayment  unexpired  at  April  1,  1920,  according  to  the 
original  terms  tif  the  mfirt'.'aL'e  derd-^  seriiriiiu  tlie  same. 

LIGHTING,  POWER  &  HEATING  NOTES. 

Bourton-on-the  Water.— .-M  the  last  meeting  of  Gloucester  County 
Councd  it  was  reported  that  the  tender  of  the  local  electric  light 
company  had  1  <  en  ae<e|ited  for  the  public  lighting  for  three  years. 

Electlic  Power  in  Sch00lS.~The  London  Education  Committee 
jaopo.'-es  to  inslal  eleeiric  power  (at  a  cost  of  £170)  at  the  Aristotlc- 
road  metal-work  centre  foi-  driving  the  machinery. 

Electric  Pumping  in  Mines.~.\t  the  recent  meeting  of  the  Sons  of 
(;w.ilia(Ltd. )  the  cliairmim,  Mr.  C.  Wanklyn,  stated  that  in  .June  they 
h.-.d  to  contend  with  a  breakdownof  the  Cornish  pump. and of.erations 
on  the  20lh  level  were  interrupted  byfioods.  They  had  either  to  sub- 
stitute an  electrically-driven  pump  or  to  repair  the  Cornish  pump  at 
a  cost  of  iryOO. 

As  an  exceptionally  heavy  programme  of  capital  expenditure  was  then 
in  full  swing,  and,  in  spite,  therefore,  of  the  fact  that  an  electrically 
driven  pump  would  have  Ix-en  more  economical  in  the  end,  they  decided 
on  repairiuK  the  Coniish  pump.  The  question  of  an  olcctricaily-drivcn 
punip  would  undoubtedly  have  to  be  considered  Iwforc  long. 


Electric  Pumping  at  Sewage  Worlc. — ^Uxbridge  Urban  Council 
have  approved  the  agreement  ^vith  the  Uxbridge  Electric  Supply  Co. 
for  the  suii])ly  of  electric  current  to  the  sewage  works.  The  agree, 
ment  is  for  three  years  certain,  and  from  year  to  year  after  that,  wi;h 
three  months'  notice  on  either  side. 

Erith. — The  Urban  Coimeil  were  recently  asked  by  the  West  Ken' 
Electric  Co.  to  submit  terms  for  giving  a  bulk  supply  of  elertnc 
current  for  lighting  200  cottages  to  be  erected  in  Colyer's-lane. 

At-  the  last  Council  meeting  the  clerk  reported  on  the  legal  position 
with  regard  to  the  supply  of  electrical  energy  outside  the  Council's  area, 
and  the  matter  was  left  in  the  hands  of  the  chairman,  clerk  and  elec- 
trical engineer  to  take  such  steps  as  they  deemed  necessary. 

TRACTION  NOTES. 

Eccles. — An  agreeiaent  was  eunic  to  at  the  recent  conference  of 
the  special  sub-committee  of  the  Comicil  and  the  Salford  Tramways 
Committee  on  the  tramway  dispute. 

Salford  Tramways  Committee  is  to  put  the  whole  of  the  overhead 
equipment  in  a  thorough  state  of  repair  on  payment  bj'  Eccles  of  fSoi. 
and  the  Committee  will  undertake  full  responsibihty  for  the  maintenan  \ 
of  the  overhead  equipment  for  10  years  from  April  1  last  on  payment  l)v 
Eccles  of  £35  per  mile  of  single  trolley  wire  per  annum,  in  addition  to 
cost  of  new  material  provided,  but  less  value  of  scrap  recovered.  Ths 
Committee  will  also  undertake  the  res|ionsibility  of  cleaning  and  paintiu.; 
the  poles,  brackets,  &c.,  as  and  when  required  on  payment  of  the  cost  of 
labour  and  materials  thereof  by  Eccles. 

Edinburgh. — The  Electric  Lighting  Committee  recently  considerei 
an  inquiry  from  a  firm  as  to  the  probable  cost  of  current  tor  charging 
electric  motor  vehicles. 

The  firm  proposed  to  use  electric  motor  ears  for  their  business.  The 
Committee  was  impressed  by  the  value  of  such  a  load,  and  it  was  unani- 
mously proposed  to  recommend  that  the  rate  should  be  Id.  per  unit. 

Ilford. — In  a  report  by  the  electrical  engineer  (Mr.  A.  H.  Shaw)  on 
the  provision  of  a  mechanical  wagon  for  the  cartage  of  coal,  the 
purchase  of  an  electric  vehicle  is  recommended,  but  before  adopting 
this  rc:;ommcndation  the  Lighting  Committee  has  arianged  for  an 
inspection.  , 

The  department's  showroom  in  High-road  has  been  closed  and  since 
adapted  for  use  as  a  sub-office  for  in(piiries. 

Longbenton. — The  Urban  Council  have  agreed  to  allow  Xeweasllo- 
on-Tyne  Corjioration  to  postjione  until  after  the  war  the  construction 
of  tlie  projcctd  trariiways  in  this  district. 

Southampton. —The  jn-ice  for  charging  electric  vebiekM  ha;  been 
lixcd  at  \Ul.  per  unit. 

The  mains  in  tlie  northern  district  are  to  be  increased  at  a  cost  of  £.500. 

Women  Tramcar  Conductors.  .Many  tramway  undertakings  havo 
decided  lo  follow  (Uaseows  lead  in  the  employment  of  women  con- 
ductors, including  Brighton.  Jlaidstonc,  Newcastle-on-TyiU',  Salford 
and  Soulb  Sliukls  Corporations.  Some  tramway  companie-i  havo 
also  decided  to  emjiloy  women,  whUo  Southend-on-Sea  Council 
propose  to  employ  women  conductors  for  motor  omnibuses.  On  the 
other  h?..nd,  Liverjiool  Corporation  have  rejected  a  rocommonda'.ioii 
lo  eng;\L'c  uonien  eondueli.r  ■. 

TELEGRAPH  AND  TELEPHONE  NOTES. 

Spanish  Submarine  Cable.  The  -Caceta"  (.Madrid)  of  April  16 
piiblislies  a  Koyal  Decree  authorising  the  Ministerio  de  la  (iolior- 
naciou  to  conlract,  by  public  lender,  for  the  laying  of  a  submarine 
t;  1  graph  cable  from  Cadiz  to  Laraiche  (Morocco).  The  credit  allotted 
is  1,000,000  i»setas  (about  £41,7t)0),  and  if  the  whole  of  this  amount 
is  not  required  for  the  iiurjiose  mentioned  the  Minister  is  authorised 
to  devote  the  remainder  of  tlio  credit  to  the  renewal  of  the  cable 
between  Tangier  and  Tarda,  the  laying  of  a  new  cable  between 
Majorca  and  Slinorca,  and  the  extension  to  Malaga  of  tho  cable  from 
Ceuta  lo  Estepona. 

A  further  decree  in  the  same  "  Caceta."  authorises  the  Minister  to 
contract,  by  public  tender,  for  the  repair  of  the  following  cables  :  McliUk 
to  Almeria,  Alhucemas  to  Penon  de  la  ( iomcra  (Africa)  ;  1  viza  to  Majorca; 
and  Cadiz  to  Teneritfe.  Should  the  credit  of  ,5tX),000  jwsctas  (about 
£20,800)  assigned  for  these  works  not  be  absorlied.  the  remainder  will  be 
devoted  to  the  repair  of  the  cables  belwcen  ('euta  and  Estepona,  between 
('h.-ifiirinas  and  Cnlio  de  ,.\Lnin,  *e. 


EMPIRE  NOTES. 


ill 

Australasia.  -Blayney  (N.S.W.)  (Jauncil  recently  invited  pro- 
]iosals  for  IgbliuL;  Ihe  streets  by  means  of  eloctricily  or  gius. 

Appliealion  has  lx>en  made  liy  the  QueenscUff  (Victoria)  Council  for  an 
Order  in  Council  authorising  the  adoption  of  electric  lighting  in  the 
borough. 

A  <le])Utation  from  Hawthorn  and  Caml»rwell  (\'ictoria)  Council" 
recently  asked  the  Minister  of  Public  Works  (Mr.  Uagelthorn)  to  re- 
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consider  the  question  of  issuing  an  Order  in  Council  to  enable  the  Councils 
to  construct  an  electric  tramway  from  Power-street  to  Burke-road. 

Brisbane  City  Electric  Light  Co.  (Ltd.)  has  declared  a  dividend  at  the 
rate  of  15  per  cent,  per  annum  on  its  ordinary  shares  for  the  past  half- 
year. 

A  claim  is  to  be  made  for  damages  at  the  rate  of  4d.  per  car-mile  for 
every  car-mile  lost  by  the  Prahran-Malvern  (Victoria)  Tramway  Trust 
through  the  recent  breakdown  of  the  supply  of  energy  to  the  Trust  by  the 
Melbourne  Electric  Supply  Co.  It  is  admitted  that  the  feeder  cable  was 
overloaded,  but  as  it  was  done  to  oblige  the  Trust  the  point  to  be  deter- 
mined is  whether  the  recent  interniption  comes  undiT  tlie  provisions  in 
the  agreiiiu'iit  rcl:itiiig  lo  pinaltics. 

MISCELLANEOUS  NOTES. 

British  Firms  in  Germany.— It  is  announcecl  that  tlio  Commercial 
IntoIliL'ciK  r  Ti-j  iirlM-.i-ut  of  the  Beard  of  Trade  have  notified  over  70 
British  firms  « ith  branche.;  in  Germany  that  tho-Gcrman  Government 
•have  tcquostratcd  or  taken  over  of  (heir  business  and  property. 

The  central  provincial  authorities  have  been  empowered,  with  the 
assent  of  the  Imperial  Gorman  Chancellor,  to  place  under  absolute  control 
undertakings  which  belong  entirely  or  partly  to  British,  French  or 
Russian  subjects.  The  administrator  who  is  appointed  may  continue 
the  business  wholly  or  partly,  or  confine  himself  to  completing  current 
contracts.  It  is  also  provided  that  any  surpluses  realised  are  to  be 
deposited  to  the  account  of  tlie  enemy  aliens  at  the  Reichsbank.  The 
object  appears  to  be  to  take  care  that  during  the  war  no  money  or  other 
assets  of  the  controlled  undertakings  shall  reach  any  enemy  alien,  and  in 
this  respect  the  procedure  is  somewhat  similar  to  that  under  the  Trading 
with  the  Enemy  (Amendment)  Act,  1914,  with  a  view  to  arrangements 
to  be  made  at  the  conclusion  of  peace.  The  Imperial  Chancellor  may, 
however,  "  by  way  of  retaliation,"  declare  permissible  the  liquidation  of 
any  business  belonging  to  an  cnrniy  alien. 

■  Competition  with  Germany  and  Austria-Hungary. — Tlie  Commercial 

I   Intelligence  Branch  nf  the  ISoardof  Trade  havo  Lssued  lists  17  and  18 

I   of  articles  wliich  cnquii'ers  desire  to  purchase,  and  whoso  sources  of 

supply  or  markets  have  been  interfered  with  by  the  v.ar.     United 

Kingdom  manufacturer.s  and  traders  may  obtain  copies  at  73,  Bas- 

I   inghall-street.  London,  E.C. 

']  Customs  Tariffs.— A  gold  Coast  Customs  Tariif  Ordinance,  dated 
I  March  16,  states  the  import  duties  in  force  throughout  the  Colony 
I  which  have  been  fixed  instead  of  the  different  rates  hitherto  in  force 
'  for  the  parts  oi  tlie  Colony  e;nt  and  we-.t  of  the  river  VoUa  respec- 
tively. 

The  following  arc  exempt  from  duty  : — Apparatus  and  structural 
material  for  telegraphs,  telephones  and  electric  lighting,  instruments  and 
appMances  for  scientific  purposes  and  research,  electrical  mining  and 
pumping  machinery  and  appliances,  models  of  inventions,  &c.,  railway 
und  tramway  plant,  material  and  rolling  stock,  vehicles  of  all  descriptions, 
ii'  am  and  other  launches  and  scientific  apparatus  and  appliances  brought 
'i\  fiKifessional  persons  for  their  use. 

.\<i-(jrding  to  a  recent  decision,  electric  igniters  for  gas  or  oil  engines 
Hn|i'irted  into  New  Zealand  are  subject  to  import  duty  of  20  per  cent,  ad 
il,  if  of  foreign  manufacture,  but  are  duty  free  if  of  Britisli  manufacture. 
Aiiiniigst  the  articles  which  can  be  imported  duty  free  under  the  new 
'iniiiercial  Tax  Law  of  Panama  (which  comes  into  operation  on  May  24, 
l'i|"i|  are  machinery  and  primarj' materials  for  the  " manufacture "  of 
let  trie  light,  apparatus  of  iron, steel  and  other  metals  for  lightning  con- 
luctors,  electrie  meters,  lamps  and  other  apparatus  for  public  lighting. 

"  Keep  Going." — This  phrase  appeals  to  Mr.  Charles  Bright  as 

m  icrable    to    that   of    ""  Business    as   Usual."     In   an   instruotivo 

(It lire  to  the  Tonbridgc  (Kent)  Chamber  of  Trade  on  the  subject 

f  tli(^  war  and  its  IcssorLs,  Mr.  Bright  reviewed  the  general  situation, 

hI  pointed  out  how  completely  the  present  campaign  had  resolved 

'If  into  one  ol  organisation. 

It  must  be  remembered,  he  said,  that  our  enemies  have  been  making 

|l 


a  continuously  close  .itudy  of  warfare  over  a  considerable  period,  M 
more  scientific  and  thorough  than  our  own.  With  us  of  late  yean*  war 
had  been  a  very  incidental  consideration,  whereas  with  CJermany  it  had 
become  a  sort  of  second  faith.  The  Germans,  too,  were  past  masters  in 
the  art  of  organisation,  developed  on  strictly  scientific  lines.  He  con- 
sidered we  had  been  backward  in  our  Intelligence  Department,  and  were 
very  heavily  handicapped  in  fighting  a  country  of  cultured  savages  with 
whom  chivalry  was  a  thing  forgotten.  He  advocated,  when  we  get  into 
Germany,  as  we  should,  the  "  flattening  out,"  not  of  German  women  and 
cathedrals,  but  of  every  German  dockyard,  arsenal  and  Government 
factory.  There  must  be  a  complete  job  made  now,  or  matters  would  be 
worse  tlian  they  were  before  the  war.  Mr.  Bright  proceeded  to  condemn 
sport  and  pleasure  at  such  a  time,  and  to  note  with  satisfaction  the  fact 
tiiat  domestic  party  politics  had  been  dropped  for  a  time  and  that  a  more 
national  spirit  prevailed. 

Mr.  Bright  received  a  hearty  vote  of  thanks  for  his  lecture. 

Lecture. — At  tho  exhibition  entitled  "  Woman  and  their  Work," 
which  has  been  held  this  week  at  the  Royal  Horticultural  Hall, 
Westminster  (closing  to-day,  Friday),  Mrs.  Maud  La,ncaster  on 
Tuesday  delivered  an  interesting  lecture  on  "  Electricity  in  the 
Service  of  the  Home,"  Although  only  a  short  discourse,  it  was  most 
instructive  and  convincing,  and  the  audience  evidently  accepted 
with  favour  Mrs.  Lancaster's  description  of  the  many  merits  of  the 
electric  service.  Such  lectures  are  calculated  to  do  a  great  deal  of 
good  and  to  bring  home  to  the  housewife  the  advantages  which  will 
follow  the  installation  of  electrical  apparatus  for  various  uses  in  the 
home. 

A  number  of  exhibits  were  made  of  particular  interest  in  connection 
with  the  exhibition  and  with  Mrs.  Lancaster's  lecture.  The  Westminster 
Electric  Supply  Corpn.  gave  practical  demonstrations  of  electric  cooking, 
and  these  attracted  much  attention.  A  good  show  was  made  of  Belling 
electric  fires,  and  the  complete  exhibit  and  demonstration  of  the  Dowsing 
Radiant  Heat  Co.  were,  as  usual  at  these  shows,  well  patronised. 

Skilled  Labour  and  the  War. — A  conference  of  local  authorities  was 
hold  at  Maueho-iter  last  week  to  consider  the  proposils  of  the 
Government  to  enlist  skilled  and  unskilled  labour  for  increasing  the 
output  of  munitions  of  war. 

The  conference  was  attended  by  Mr.  R.  H.  Bicknell,  engineering 
inspector  of  tlie  L.CJ.  Board,  and  by  representatives  of  a  number  of  local 
authorities  in  the  neighbourhood  of  Manchester.  Mr.  Bicknell  read  a 
letter  from  Lord  Kitchener  to  the  President  of  the  Board,  in  which  he 
referred  to  the  effort  being  made  to  augment  the  supply  of  fitters,  mill- 
wrights, machine  hands  and  skilled  and  unskilled  labourers  for  increasing 
the  output  of  munitions.  Mr.  Bicknell  said  that  the  results  so  far  had 
shown  that  the  antln.riii.-^  Iiad  done  magnificently,  for  20,000  men  who 
were  employed  liy  l.nal  anilMuities  had  been  sent  to.  the  War  Office,  and  a 
further  7.000  or  .S, lion  men  wmild  be  added  in  a  few  days.  He  asked  them 
to  include  in  their  lists  of  available  men  every  man  in  their  employ  who 
was  ablebodied  whether  skilled  or  unskilled.  For  every  skilled  man  four 
unskilled  were  necesssary  in  munitions  factories.  Ho  stated  that  2,100 
men  were  unnecessarily  killed  at  tho  front  each  week  for  the  want  of 
munitions,  and  he  appealed  to  them  to  see  to  it  that  labour  was  forth- 
coming at  the  earliest  moment. 

Several  authorities  produced  lists  of  names  giving  the  names  of  avail- 
able employes,  but  it  was  decided  to  take  the  lists  back  for  augmenting 
the  number  of  men  to  be  liberated  for  the  munition  factories. 

Many  local  authorities  in  other  parts  of  the  country  are  also  co- 
operating with  the  War  Office  in  providing  workmen  for  the  manufacture 
of  munitions  of  war. 

The  Leyton  Lighting  Committee  has  approved  a  scheme  whereby 
tho  mechanics  at  the  electricity  works  will  bo  enabled,  in  their  own 
time,  to  assist  in  the  manufacture  of  spare  parts  for  transport  motors 
for  war  purposes,  the  material  being  supplied  by  the  Associated 
Kquipment  Co.,  who  will  pay  the  men  for  work  done. 


TENDERS    INVITED. 


{ 


irmoured  Cable  and  Induction  Motors. 

Sii.ANdHAi  .Muiii(i|ial  CniMiiil  Invitc  tondcrs  for  the  suppIy  and 
delivery  f.o.b.  al  l;^iti^h  port  of  2,000yds.  Three-core  c.h.t. 
Armoured  Cable  and  70  Three-phase  Induction  Motors  in  various 
.  eizcs  between  5  n.u.v.  and  80  b.h.p.,  complete  witli  slide  rails 
and  foundation  bolts.  Specifications,  general  conditions  and 
forms  of  lender  from  Messrs.  Prcoce,  Cardcw,  SncU  &  Rider, 
8,  Queen  .Vnne's  Gate,  Westminster,  S.W.,  to  whom  lenders  are 
to  be  ileiivcrcd  by  noon  Thur:)day,  May  20.     .S'ee  aho  an  adier- 

tUetnllil. 

oal  Handling  Plant. 

Manchester  Electricity  Committee  want  tendcn  (by  noon 
Jun,',  2)  for  coalunloacling  crane,  conveying  plants,  &c.,  at 
th(  ir  Barton  power  station. 


Steam  Feed  and  Water  Pipes,  &c. 

Leeds  ( 'ity  ( 'oun(  il  invite  tenders  for  tho  supply  and  erettioii 
of  Steam  Feed  and  Water  Pipes,  &c.,  in  connection  with  an 
extension  of  workii,  involving  the  addition  of  18,000  kw.  of 
plant.  Copies  of  general  conditions,  specification  and  forms  of 
tender  from  the  manager  of  the  Electricity  Dept.,  Mr.  C.  Nelson 
Hcfford,  1,  Whitehall-road,  Leeds,  and  tender)  to  the  tow.T 
clerk,  Sir  Robert  R.  Fox,  Town  Hall,  Leeds,  by  10  a.m. 
-May  20.      Srr  al.m  (iii  (I'liyrli.tfmciil. 

Boiler,  Rotary  Converter  or  Motor  Converter,  &c. 

Lkicii  Corporation  reipiire  tenders  by  noon  May  21  for  sup|>iy 
of  Vertical  Tubo  Boiler,2.jOk.w.  Rotary  Converteror Motor  Con- 
verter and  Switch  Panel.  Specification  from  Borough  Electrical 
Engineer. 


a 
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Wiring  and  Fittings. 

KnixBiRdH  Corporation' require  temlers  by  May  12  for  an 
Eletlric  Li.yhting  Installation  for  Wii'^to  Paper  Buiklings. 
l\Hv<lerhall,  Broughton-road,  Edinbiugh.  Specification,  &c., 
from  the  Engineer,  Dewar-place,  Edinburgh. 

London  Comity  Council  requii'e  tenders  by  11  a.m.  May  12 
for  Wiring  and  Fitting  8ebbon-street  elementary  school,  Isling- 
ton (about  210  wiring  points).  Specification,  &c.,  from  the 
( 'liief  Engineer,  Spring-gardens,  S.W. 

Motors. 

Tlie  ViCTORiAK  R.VILWAY'  CoMJilssioXERS  require  tenders  by 
11  a.m.  .June  3(1  for  supply  of  Four  Electric  Motors,  varying  from 
7  H.p.  to  '.  H.i".  (Contract  28,771).  Particulars  from  the  Com- 
missioners' Oftices,  Spencei'-streetj  Melbourne. 

Cables,  Transformers,  Switchgear,  &c. 

Tenders  are  invited  for  the  .supply  of  Four  250k.v.a.  Three- 
jjhase  Tran.sformers  and  for  the  supjily  of  9,680  yds.  of  0-05 
sq.  in.  Three-core  L<>ad-covered  Cable  to  the  ClTY  of  Mel- 
BOURXE.  Teniler  forms,  &c.,  from  the  Agents  for  the  Citv 
CouncU,  Messrs.  Mcllwraith,  McEachiun  &  Co.,  Ppty.  (Ltd.), 
BilUter-square-buUdings,  London,  E.C.,  to  whom  tenders  by 
11  a.m..  May  18. 

LArscESTON  (Tasmania)  Council  want  tendei-s  by  4  |).ni., 
.July  2l>,  for  converter,  swltchgear,  underground  feeder  cable, 
&c.     Specifications,  &c.,  from  the  City  Electrical  Engineer. 

Turbo-Alternator. 

Sydxey  (X.  8.  AV.)  Council  require  tenders  by  3  p.m.  July  19, 
for  supjily  and  erection  of  a  12,000  kw.  turbo-alternator.  Specifi- 
cation  fiom  the  Electric  LiLrbt  Dejmrtnicnt,  Town  Hall,  Sydney. 

Telegraph  and  Telephone  Instruments  and  Material,  &e. 

The  Dci)Uty  Postmaster-General,  Sydney  (X.S.W.),  will 
receive  tenders  imtil  2:30  p.m.  June  IG  for  the  supply  of  400  pony 
pattern  Morse  Sounders  to  the  Austr-Ilian  Commonwealth 
Postmaster-General's  Dept.  Specification,  &c.,  from  the  Deputy 
Postmaster-General. 

The  Commonwealth  of  Australia  Postmaster-General's  Dept. 
give  notice  that  the  date  for  the  receipt  of  tenders  for  a  Tele- 
phone Switchboard  for  Warwick  (Queensland)  has  been 
further  extended  from  .June  1. 

Tenders  are  invited  by  the  NoKWEfUAN  State  Teleobapk 
Dep.vrt.ment  for  the  supply  of  Lead  Cable.  Particulars  may 
be  obtained  by  agents  of  the  I'nited  Kingdom  manufacturers  on 
ajiplication  to  the  Technical  Department  of  the  Telegraph  Ad- 
ministration, Ilassclgaardcn,  Christiania,  to  which  address  teii- 
i'.cTi  are  to  be  sent  by  noon  May  1.5.  Local  representation  by 
a  resident  is  e.ssentiaL  In  all  Norwegian  Government  contracts 
a  preference  of  from  10  to  1.5  jier  cent,  (sometimes  more)  is 
^iven  to  .Norwegian  maiuifadurers. 

Generators  (Extension  of  Time). 

The  tinu-  for  the  recei])tby  the  New  Zealano  Pubuc  Works 
Dept.  of  tenders  for  the  supply  of  a  Three-unit  E.\citcr  Sot  and 
a  1,.500  Itw.  GcMi'rator  for  Lake  Coleridge  power  scheme  has  been 
extended  to  noon  May  21.  Particulars  from  tlie  Public  Works 
Omce.r,  Auckland,  Wellington,  Cliristchurch  and  Duncdin. 
Electrical  and  General  Stores,  &c. 

Tlie  Post  mast  er-Ciencral,  Alexandria  (Kgypt),  will  receive 
tenders  until  noon  May  1.5  for  the  supply  of  Lamjw,  Electric 
Fans,  &c.,  for  erne  year.  Specifications,  &c.,  from  the  Central 
Stores  Departinent,  G.P.O.,  Alexaiuhia. 


m  TENDERS  RECEIVED  AND  ACCEPTED.  1 


L..\j.oN  CoiNTV  ColMII..  Ill  riiir  last  l^-iic  ((p.  I  U)  \vc  uMve 
Paiiic  ulais  of  the  IciidiMs  icceiviKl  for  the  .supply  of  tuo  S.OOOkvv. 
1  urbo-gonurators  for  the  Grccuvvieh  generating  station,  and  an- 
nounced thai  tho  contract  had  Ijcen  jilaeod  witli  the  British  AVesting- 
house  (^'o. 

In  their  report  the  Highways  Committee  (minted  out  that  the  lowest 
complete  tender  was  that  submith'd  by  .Mn.schinenfabrik  Ocrllkon.  of 
Switzcrliiud,  but  in  view  of  the  diHieulties  which  would  Ik'  likely  to  niise 
(Owin)i  to  llie  war)  in  the  tinns|i(irt  of  raw  materials  luiil  i.f  tin-  cninpleted 
work,  and  nlsn  in  (he  iiiHpcctiiin  of  the  machinery  (luring  nianiifactme, 
it  was  decidi-d  to  pu.sM  over  that  tender. 

U'e  lire  iiiforined  by  the  Manager  and  Chief  Engineer  of  the  Masehinen- 
liibrlk  Ocrlikon  in  this  country  that  they  are  able  to  ellectively  reply  to 
the  Ciiiiiinlttei-'H  exprcHsion  of  opinion,  as  recently  iiidllers  in  Switzerland, 
jirirlieuliirly  as  regards  the  transport  facilities  of  raw  materials  ami 
llftmheil    niiiehliiery.    have    grcativ    iiiipiovcd.      In.leeil.    |ai.ji    eontriicts 


which  the  company  are  at  the  present  monieut  executing  in  this  country, 
though,  of  coui-se,  sadly  interfered  with  by  the  war,  have  nevertheless 
liecii  quite  effectively  and  successfully  handled,  and  all  transport  diffi- 
culties have  been  overcome.  In  the  early  stages  of  the  war  consignments 
via  Genoa  were  rather  irregular  in  coining  through,  and  required  some- 
times from  four  to  six  and  eight  weeks.  Transit  consignments  through 
France  (Treport,  Bordeaux.  Havre,  Dieppe.  &c.)  are  much  more  regular, 
and  in  some  cases  consignments  have  reached  tliis  country  within  two  to 
three  weeks  from  the  date  they  left  the  Oerlikon  works  in  Switzerland, 
even  if  they  are  dispatched  by  ordinary  goods,  and  in  case  of  great 
urgency  these  latter  transport  periods  can  even  be  improved  upon. 

The  London  County  Council  have  accepted  the  tender  of  the  Lilleshall 
Co.  for  the  supply  of  rolled  steel  bar  for  magnetic  brake  shoes  at  £8.  10s. 
I)er  ton.  The  Frodinghani  Iron  &  Steel  Co.  tendered  at  £S.  16s.  3d.  (de- 
livered at  central  car  repair  depot  or  within  20  miles  of  Leicester),  and 
J:S.  lis.  3d.  (in  truck  to  siding  at  depot)  ;  Earl  of  Dudley's  Round  Oak 
Works  at  tS.  17s.  6d.  and  £9.  10s.  ;  H.  Bessemer  &  Co.  at  £9.  7s.  6d.  and 
(ioodwin  &  Co.  at  £14.  10s, 

The  County  Council  have  also  accepted  the  following  tenders  for  the 
supph'  of  annual  tramway  stores,  &c.  : — 

London  Electric  Wii*  Co.  and  Smitlis,  2  tons  of  triple  cotton-covered 
copper  wire,  £79  a  ton  :  Edison  &  Swan  fiiited  Elec.  Lt.  Co..  tlrawn  wire 
til.ament  lamps.  £2.800;  British  Wcstinylumse  Co..  l>ick.  Kerr  &  Co., 
A.  Clare  &  Co.  (£513.  8.S.  6<1.)  and  Manchester  Armature  Reiwir  Co. 
(£201.  5s.).  electrical  equipment  (motor  generator)  spares  :  British  West- 
inghouse  Electric  &  Mfg.  Co.,  Dick,  Kerr  &  Co.,  electrical  equip- 
ment (controller,  circuit  breaker  and  other  switch,  &c.,  iletaib  and  mag- 
netic brake)  spares:  British  Westiusjhouse  Co.  (£01.  4s.  3d.),  Dick.  Kerr 
&  Co.  (£6),  Dyer  *  Young  (£188.  Os.^Od.),  E.  Showell  &  Sons  (£122.  8s.) 
and  Tramway  SuppUes  (Ltd.)  (£1,194.  179.  6d.),  contact  lingers  and 
liarts,  segments,  &c.  ;  British  Insulated  &  Helsby  Cables  (£820.  16s.), 
Hooper's  Telearaph  &  India  Rublxr  Works  (£400),  Liverpool  Electric 
Cable  Co.  (£4l0.  8s.),  Midland  Electric  Wire  Co.  (£53.  Is.  8d.)  and 
Saxonia  Electrical  Wire  Co.  (£120),  electric  cable,  fuse  wire  and  cotton- 
covered  copper  wire  ;  British  Insulated  &  Helsbv  Cables,  copjier  bonds, 
£1,033.  10s.  ;  British  Westinghouse  Co.  (£87.  lis.  8d.),  Crvstalatc  Mfg. 
Co.  (£12),  Ebonestos  Mfg.  Co.  and  Litholite  (Ltd.)  (£308.  19s.),  moulded 
insulators  (other  than  rubber) :  BuUcrs  (Ltd.)  (£4,462.  lOs.),  (Haskell  & 
Grocott  (£201.  13s.  4d.),  Doulton  &  Co.  (£103.  2s. 'Gd.),  and  Taylor, 
Tumiicliff  &  Co.  (£103.  2s.  6d.),  track  insulators;  Anti-Attrition  Metal 
Co.  (£3,924.  (is.),  machined  bronze  liearings :  E.  Showell  fc  Sons 
(£161.  2s.  lid.),  Gabriel  &  Co.  (£7.  14s.  (id.),  Anti-Attrition  Metal  Co. 
(£180.  18s.)  and  Brecknell,  Munro  &-  Rogers  (£292.  10s.),  machine  finished 
articles  (brass,  gunmetal,  &c.) ;  Bavliss,  .lones  &  Bavliss  (£682.  ISs.  3(1.), 
British  Westinihouse  Co.  (£103.  1.5s.).  F.  W.  Cotteiill  (Ltd.)  (£39.  14s.; 
J.  Holroyd  &  Co.  (£133.  10s.),  llibotson  Bros.  &  Co.  (£170.  l,5.s.  tid.),  C. 
Richards  &  Sons  (£54.  2s.),  W.  .1.  Ritchie  &  Co.  (£70.  19s.  4d.).  F.  \V. 
Rowlands  &■  Co.  (£16.  4s.)  and  Wilkes  (Ltd.)  (£.323.  7s.),  machinelinishe<l 
articles  (widiiLdit  iron  and  mild  steel)  :  F.  W.  Rowlands&Co.  (£1.2:V>.16.s.) 
and  .1  Holi'oyil  &  Co.  (£36).  gear  and  pinion  wheels,  ratchels,  worms.  *e.  ; 
Hritisli  \\'.-.^tiicjli..ii^c  Cit.  (£51.  .5s.).  drop  forged  stampinas :  Bavliss, 
.foni-  .V  i;  nli"  I «  is.'  ]-2<.).  Ri-ush  Blectrical  Co.  (£09.  12s.),  East  Ferry 
road  i:.i  MH.  ,i.i_  Wnik-  Co.  (£21.  15s.),  .Male  *  .lordan  (£2tl4.  2s.  4d!), 
VV.  .1.  Kit.iiit-  &  Co.  (tTll.  4s.),  Warren  &  Sons  (£1.5.  12s.)  and  Hadfields 
(Ltd.)  (£47.  His.),  iron  and  steel  foruinas  ;  Oown  Spring  Co.  (£134.9s.Sil.), 
West  I'.roiiiwich  Si>ring  Co.  (£520.  Is.  (id.),  .Joseph  Steer&  Sons  (£14.  I7s.), 
springs  :  Canon  Co.  (£1,501.  1.5s.),  A.  Ckre  *  Co.  (£19.  Kts.),  .1.  Holroyd 
&  Co.  (£137.  10s.).  H.  Newton  Knights  &  Co.  (£.360)  and  T.  Summei-son  & 
Son  (£585).  machined  iron  castings  ;  Pea.se  &  Partners  (£3.410.  I7s.  Od.), 
brake  shoes;  Bullers  (Ltd.)  (£753.  Ut.s.).  Li>vs  .Malleable  Castings  Co. 
(£44S.  19s.)  and  Brecknell,  iliinro  &  Rogers  "(£3(i),  machined  malleable 
iron  ca-stings  ;  Hadficld's  (Ltd.)  (£.539.  17s.  (id.),  M.  &  G.  Truck  &  Eng. 
Co.  (£200.  i7s.).  E.Allen  &  Co.  (£264.  17s.  (kl.).  S.  Peace  &  Sons  (indefinite 
(piantities  required),  and  H.  R.  Mai-sden  (Ltd.)  (£22.  Is.),  steel  Ciustings; 
-Morgan  C'rucible  Co.  (£29(>.  10s.  7(1.),  foundry  crucibles. 

Avi.ESiBiRY.~-Tcnders  were  recently  received  by  the  Council 
for  the  supply  of  Diesel  engine  oil. 

The  Anglo-Mexican  Petroleum  Products  Cj.  oficred  to  supply  20  tons 
fuel  oil  at  70s.  per  ton  net.  carriage  paid  to  .\ylesbury  in  tank  barges,  or 
tiOs..  |ier  ton  in  railway  trucks,  and  the  Anglo  American  ( >il  Co.  at  78,s.  (id. 
(ler  ton.  delivered  by  the  Canal  at  the  CounciTs  Wharf.  It  vvasdccidod 
to  order  two  tons  of  the  Anglo  American  oil,  the  tender  for  the  bulk  to 
remain  in  abeyance. 

Grimsby.—  The  Lighting  Committee  h.as  directed  that  half  the 
meters  required  for  two  years  be  purchaseil  from  the  British  Thom- 
■sonHouston  Co.  and  the  remainder  from  Chamberlain  &  Hookham 
and  Perraiili  Limited  in  equal  (piantities. 

Wanoswortk  Sciiool.  LiciiTiNi;.-  .Seven  tenders  were  receivfld 
by  the  London  Kducatiiui  Coiniiiittee  for  wiring  tlie  Dorinton-road 
•sc'hool.  and  the  lowest,  that  of  the  .Mpha  Mfg.  Co.  (at  £3.57.  I.5s.)  hiW 
been  accepted.     The  amount  of  the  bigliest  lender  was  £804.  10s. 

SiioREDITcit  (LoNDOx).—  The  tender  of  the  .Stirling  Boiler  Co.  (  ' 
£414.  1.5s.)  has  been  accepted  by  the  Lighting  Committee  for  suppi 
ing  and  fixing  a  pair  of  ehain.j.rate  stokers. 

LlVKRl'OoL. — The  City  Council  is  recommeiuled  to  accept  the 
fender  of  Kerriinfi  Ltd.,  for  12  iiiontlis'  supply  of  meters. 

Pkkmond.s'KV     (London).     The     Council     are     reiomniended     I 
accept  the  leiuh'rs  of  My.  Clark  &  Sons.  W.  U.  Dick  *  Co.  and  i 
Silvertuwn  Lubricants  (Ltd.)  for   12  nionlhs'  sujipiv  of  engine  oil 
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""Croydon. — The  Corporation  recently  placed  an  order  with  E. 
Green  &  Sons  for  the  renewal  of  the  economiser  tubes  at  £831. 

Sydney  (N.S.W.)— Tlie  City  Coiuifil  h:'ve  acci'i>ti'il  Uw  followiiii; 
tenders  : — 

E.  A.  Macliin  &-  ('••  fumi-  h.v  R.  W.  Paul,  Loudon),  potent iomctor, 
£135:  LawTeme  i  II m  n  oil  15  amperes,  500  25  anipere.s  and  200 
50  amperes  house  >,  i  \  n  .  In  r  bo.xes  fl.'Jti.  .5.S.,  500  publie  ligliting 
fittings,  less  shades.  2s.  Itid.  eaeli  ;  Willans  &  Robinson,  two  imjrellers, 
with  impeller  shafts,  for  Grten  Boving  pumps,  £214  each;  AustraUan 
General  Electric  Co.,  6  50  k.  v.a.  33,000/415  volt  three-phase  transformers, 

six  sets  expulsion  fuses,  and  six  three-iii'l<    ilN. iH.iiiu   -wiirhcs.  in 

connection  withsnpply  to  Kuring-gai  nniiiiriii  ilii  -  .  i_'o..|  .  NH,  .  Ilms., 
5.000  yds.  0-05  three-core  5,000  volt  calil.  .  .Mm  y\.-  ii  \:,  ihi.,  -n.iv  h.s. 
cable, "and  2,000yds.  0-15  three-core  l.t.  cable.  il.s23.  lOs.  4d..  subject 
to  copper  market  ;  Siemens  Bros.  &  Co.,  2,000  yds.  7/16  twin  h.s.  cable, 
i,(K»0  yds.  7  lb  three-core  h.s.  cable,  l.OtX)  yds.  7/16  four-core  h.s.  cable, 
g.OIMIyds.  01  fom-core  h.s.  cable,  5,000  yds.  7/1  (i  twui  arc,  1,000yds. 
0-05  three-core  l.t.  cable,  5.000  yds.  0-05  four-core  l.t.  cable,  8.000  yds. 
01  four-core  l.t.  cable,  3,000  yds.  0-3  three-core  l.t.  cable,  and  3,000  yds. 
0-3  four-core  l.t.  cable,  £!>,060.  10s.  3d.,  subject  to  copper  market  ;  British 
Insulated  &  Helsby  Cables,  5,000  yd.s.  0-15  four-core  l.t.  and  h.s.  cable, 
£212.  10s.,  subject  to  copjjer  market,  and  .50  miles  of  7  18  bare  copper 
cable,  £4,580.  18s.  ;  AustraUan  Ckjneral  Electric  Co.,  4.000  10,000-volt 
ptraight  pins,  insulators,  and  5,000  10,000-volt  disc-type  insulators, 
£1,005.  4s.  2d.  :  Edison  &■  Swan  United  E.L.  Co.,  600  5  amperes  and  25 
iOO-amiX'rcs  240-volt  two-wire  a.c.  meters ;  W.  G.  Watson  &  Co.,  50 
5-amperes,  25  hj-amix-res,  50  25-amperes,  50  50-amperes.  10  lf)0-araiwres, 
6  200-amperes  and  6  300-ampcres  m.<l.  indicators;  Standard  Waygood 
Hercules  (Ltd.),  14  50  k. v.a.  outdoor-type  transformers,  £1,383.  18s. 
•  Meter  Contracts. — Me.ssrs.  Fcrranti  Limited  have  recently  seciu-od 
many  annual  contracts  for  the  supply  of  meters,  including  tho 
following : — 

Belfast  Cori)oration,  c.c.  house  service  meters,  2.50/.5<W  amperes  sizes 
only,  for  12  months  ending  March  31,  1916  ;  Halifax  f!orporation,  c.c. 
Jiouse  service  meters,  for  12  montlis :  Heston  and  Isleworth  Urban 
Council,  c.c.  house  service  meters  for  12  months  ;  Swindon  Corporation, 
c.c.  house  service  meters  for  12  months;  Wimbjcclon  < 'nrporation,  a.c. 
house  service  meters  for  12  months;  Gray's  I'iIkiii  District  Council, 
house  service  meters  for  12  months;  Grimsli\  i  .ii|iMi:itiiiu,  portion 
B.C.  house  service  meters  for  12  months;  Birkenlir.id  ('oriioration,  c.c. 
])ouse  service  meters  for  12  months  ;  Alloa  Town  Council,  c.c.  house 
(Service  meters  (10/100  amperes  inclusive)  for  12  months  to  May  14,  1016  ; 


Liverpool  Corporation,  c.c,  house  service  meters  for  12  months  ;  Borough' 
of  Kilmarnock,  c.c.  house  service  meters  for  12  months  to  May  15,  1916  ; 
Braiiford  Corpfn-atirtn,  c.c.  and  a.c.  house  service  meters  for  12  months. 

Mrssrs.  rhandjcrlaiii  &  Hookhani  have  .seciu'ed  contracts  for  12 
nionllis"  supply  of  (I.e.  meters  to  Maidenhead,  a. e.  meters  to  Sou'h. 
Sliiclds  and  a.c.  and  d.c.  meters  to  Bradford  Corpor-ition. 

Commonwealth  Contracts. — The  following  tenders  have  beeii 
accepted  by  the  Aiisiraliaii  CJovernmeu^  Departments  : — 

Pnsliii(ixtcr-<h  III  I'lf  <  111  III..  Bri.ibane — Western  Electric  Co.,  fuse^j 
£281.  5s.  ;  India  KiiMnr,  Gutla  Percha  &  Telegraph  Works  Co.,  corks 
and  tulies  for  Meidiugcr  cells,  £.50;  Jas.  Paton  &  Co.,  telephones, 
£3,532.  10s.  ;  R.  Allen,  glass  cells,  £143.  15s.,  porous  cups,  £37.  10s.  ; 
British  Insulated  &,  Helsby  Cables,  cable,  £3.570,  and  zincs  for  batteries. 
£880;  Siemens  Bros.  Dvnamo  Works,  bridge  megger  as  per  sclirchilr 
No.  292,  Wheatstone  bridges  £2.  3s.  6d.,  detectors  £6.  Is.,  galvan.. 
meters,  and  megger  as  per  schedule  (item  11) ;  W.  T.  Heulev  s 
Telegraph  Works  Go.,  cable,  £2,637  ;  Fred  S.  Lee,  insulators,  £143.l9s.2'd., 
porcelain  tubes  £16.  13s.  4d.  ;  Commonwealth  Ai't  Pottery,  &o.,  Co., 
insulators  £  I S7.  Is. 

Po/ftmii.ih  r-(!i  iirriil'  t  Dijif..  Pirlh. — Unbehaun  &  Johnstone,  power 
board,  &i-..  tl.'il.  lis.  ."i.l..  microinetirs  £11.  2s.  6d.,  mirrors  £1.  6s.,  shunt  £3 

PostiniulirGuiiiiir.i  Dijpl.,  Milhoiirne. — A.  J.  Todd  &  Co.,  protectors, 
£229.  3s.  4d.  ;  J.  Bartram  &  Co..  protectors,  £628.  15s.  ;  Australian 
Porcelain  Works,  insulators,  £1,428.  2s.  6d. 

Poslmaster-GenemVs  Dept.,  Si/dncy. — Western  Electric  Co.,  cable, 
£34.  2s.  :  Victor  Motor  Co.,  manhole  covers  and  frames,  £254.  12s.  6d.  ; 
Wm.  Adams  &  (Jo.,  accumulators,  £211.  lis. 

Metropolilaii  Board  of  Water  Sajjply,  cfcc,  Sydney. — Zoolner  (Ltd.), 
j  pumps  and  motors,  £2,074  ;  Simjison  Bros.,  duphcate  pumping  unit; 
I  £2,489  ;   Babcock  &  Wilcox,  boilers  for  boosting  plant,  £2,242. 

j      New  Zealand  Government  Contracts.  -Tlie  Pidili.   Sii\irc  Store. 

I  n\-ndc|-  Ko.Md.  W.-llin,-lc,n.  Iiavc-  a.-.-rpled  tlie  foljnu  in-j  l.ndrrs  :-  • 
S.  Brown  ( l.t.l).  copper  wire  i;'.)..")TO,  gal. steel  wire  ti:;.",.  Ss.  :  Lawrence 
&  Hanson  Co.,  rings  fur  clamping  ear  pieces,  £75  ;  Williams  &  Proctor, 
refrigerating  plant,  £390;  A.  &  T.  Burt,  insulator  cups,  £2,224.  Ss., 
oar  pieces  £17.  2s.  6d.,  cable  £4,080,  gal.  bolts  with  leather  washer  and 
cups  £.312.  12s.  6d.  ;  Riley  &  Co.,  calculagraph  clocks  £348,  cable  £l,4(i5  ; 
Richardson,  McCabe  &  Co.,  cable,  £6,400  ;  P.  R.  Baillie  &  Co.,  cabk, 
£4,498.  2s.  ;  Hughes  &  Go.ssar,  sal-ammoniac  powder,  £775 ;  A.  M. 
Holmes,  insulator  cups,  3J  in.  by  2iin.,  £106.  .5s.  ;  B.  L.  Doune,  cords 
£108.  3s.  4d.,  telephones  £8,462.'l0s' 


FINANCIAL    MATTERS. 


COMPANIES'  MEETINGS  AND  REPORTS. 


Indc-European  Telegraph  C!o.  (Ltd.) 

The  forty-eighth  ordinary  general  meeting  was  held  on  Thur.sday 
last  week  under  the  presidency  of  Mr.  .J.  Herbert  Trittox. 
.■  The  SECRETARY  (Mr.  .John  I.  Bethell)  having  read  the  notice  con- 
lening  the  meeting  and  the  auditors"  report, 

Thc'CH.VlH.MAN  said  :  Gentlem<>n,  much  of  importance  has  occurred 
W'>ce  1  last  addressed  you.  The  outbreak  of  war  in  August  immediately 
affected  all  telegraphic  communications,  espcciallj'  those  connecting 
Germany  with  the  AlUed  countries.  The  Indo  route  to  India  and  beyond 
was  totally  interrupted  in  Germany  on  .luly  31.  1914,  without  notice,  and 
before  the  declaration  of  war.  Later  the  cable  connecting  Odessa  with 
Constantinople  was  disconnected  at  both  ends.  These  interruptions 
have  necessarily  curtailed  the  usefulness  of  the  Company's  system, 
restricting  our  working  to  the  transmission  of  traffic  Ijetween  Russia  and 
places  east  of  that  country.  The  shaicholderU  may  have  felt  surprise  1  hat 
the  Company's  revenue  has  not  diminished,  although  our  route  has  been 
intenu|)teil  since  .July  31,  but  some  of  you  may  remendK'r  that  in  ihv 
eju^ly  days  this  Company  entered  into  reciprocal  working  arrangements 
with  the  Eastern  and  Associated  Telegraph  Companies.  These  arrange- 
ments provide  for  the  maintenance  of  revenue  of  the  different  parties  to 
the  Agreements  for  a  specific  period,  despite  the  fact  that  the  revenue 
contributed  by  one  of  those  parties  may  be  reduced  or  entirely  stopped. 
We  have  at  times  heard  complaints  made  of  such  mutual  working 
arranscments,  but  the  position  of  this  Company  might  have  lieen  serious 
had  no  suili  arrangements  been  entered  into,  and  we  think  (heir  vahtr 
has  been  amply  demonstrated  in  this  case.  We  have  approached  the 
British  G<iveriunent  on  the  subject  of  the  future  of  the  f 'ompaiiy,  anil  have 
received  an  assurance  t  hat  facilities  will  lie  given  to  t  lie  Conipnny  for  t  he  re- 
crtahlishmeiit  of  the  Indo  route.  I  do  not  propose  to  go  further  into  the 
question  of  the  route  that  will  eventually  be  decided  u])on  by  the  foni- 
fiany,  and  must  ask  you  to  be  satisfied  with  the  statement  that  the  matter 
iii  receiving  the  serious  attention  of  your  Directors,  and  that  steps  are 
bMng  taken  to  ensure  the  continuity  of  the  Company's  communications. 

the  Company's  lines  in  Ruesia  have  been  placed  entirely  at   the 


dispo.sal  of  the  Russian  Government,  and  we  are  glad  to  know  that  the 
Russian  military  authorities  arc  making  very  considerable  use  of  them. 
The  f'orapany's  line  ]iasscs  through  a  ])art,  a  considerable  part,  of  thi' 
area  where  con.stant  lighting  is  taking  place,  and  through  the^town  of 
\^'arsaw.  I  am  glad  to  report  that,  since  war  tjegan,  our  Lonflon  staff  has 
been  cm|)loycd  by  the  Eastern  t'omiiany  in  London.  That  Cunipauy  lias 
suffered  from  severe  pressure,  owing,  amongst  other  causis.  tn  ihr  lai  i 
that  our  Indian  and  Trans-Indian  tralKc  has  been  carried  by  tli.  ir  r.ilil.  s. 
and  we  are  glad  to  assist  them  by  the  loan  of  our  experienced  operators. 
It  is  satisfactory  to  learn  from  Sir  John  Denison- Pender,  managing 
director  of  the  Eastern  Telegra])h  Co.,  that  they  have  rendered  valuable 
services. 

You  will  see  from  the  accounts  that  the  Directors  have  voted  the  sum 
of  £250  to  the  Prince  of  Wales'  Fund  as  a  first  contribution.  We  have 
also  made  a  contribution  to  the  Red  Cross  Organisation,  inaugurated  by 
the  Director-General  of  Telegraphs  at  Pctrograd  in  connection  with  his 
department,  and  we  have  received  a  graceful  letter  of  acknowledgment 
from  the  Director-C'Cneral.  These  will  doubtless  have  your  approval. 
The  war,  of  course,  put  a  stop  to  practically  all  our  wireless  experiment- 
ing, and  our  large  station  in  France  was  taken  over  by  the  h^rench  Govern- 
ment, while  our  small  station  in  this  country  was  taken  over  by  our  own 
(ioveriiment.  You  will  note  that  the  directors  propo.se  to  set  aside 
£10,000  towards  wireless  and  other  technical  development.  We  are 
hoping  to  make  experiments  in  the  course  of  a  few  weeks  with  a  wireless 
transmitting  .set  of  comparatively  small  power,  coupled  with  reception 
by  an  improved  Orling  wireless  relay,  and  we  have  evcr>'  reason  to 
believe  that  the  experiments  will  give  satisfactory  results.  The  restora- 
tion of  the  Company  s  route  may  very  likely  necessitate  some  experi- 
mental work,  and  the  Directors  think  it  prudent  to  set  aside  this  sum 
to  meet  the  ex]Hnditure  that  will  be  incuricd  in  making  such  exp.-.i- 
nienls  and  assuring  our  position.  We  ari^  also  setting  £25.000  aside 
towards  possible  downward  fluctuations  in  our  investments.  .Although 
the  Government  has  fixed  ininimum  prices  it  must  not  Ix-  assumed  that 
tlio.se  prices  are  elleetivc,  or  will  hold  when  the  minimum  has  been  taken 
fiff.  We  arc  making  v.hat  may  prove  to  be  an  over  provision,  hut  the 
Company's  reserves  will  have  Ix^en  strengthened. 

The  financial  side  of  the  report  calls  for  littli-  comment.  The  rijvertue 
for  1914  amounted  to  £189,383,  as  against  £I72,.532  for  191:},  shovviijg  an, 
increase  of  £16.851.  and  the  net  result  shows  a  balance  carrierl  tn  profit 
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and  ]0S8  of  £100,988.  Tliis  is  the  first  occasion  in  the  history  of  the 
Company  upon  which  our  net  revenue  has  reached  £100.000.  The 
*xpenses  are  £88.395.  as  compared  with  £91.441  for  1913.  The  decrease 
is  accounted  for  by  tlic  interruption  of  our  communications,  certain  items 
of  expenditure  having  been  lessened  owing  to  this  fact.  The  carry- 
forward this  year  is  £20..')92.  as  against  £6,461  last  year.  The  Directors 
ale  of  opinion  that  a  larger  carryforward  is  desirable  at  the  present  time. 
The  principal,  if  not  the  only,  it<>m  of  interest  in  the  balance-sheet  is  the 
etltrj-  of  £50,000  War  Loan,  for  which  we  were  glad  to  be  able  to  subscribe. 
I  now  move  the  adoption  of  the  report  and  accounts,  the  declaration  of 
the  dividend  and  bonus,  the  provision  of  a  further  £10,000  to  meet 
possible  expenditure  in  connection  with  wireless  development  work,  and  a 
special  distribution  out  of  interest  accrued  on  certain  investments. 

Sir  WILLIAM  R.  BROOKE.  K.C.I.E.,  seconded  the  motion. 

In  reply  to  Mr.  J.  T.  Reynell,  the  CHAIRMAN  said  that,  besides  the 
contributions  to  patriotic  funds,  they  would  give  the  British  Red  Cross 
Society  £250.  With  respect  to  the  men  who  are  employed  by  the  Com- 
pany in  this  country  who  have  left  us  to  serve  with  the  Colours,  they 
were,  of  course,  keeping  their  places  open,  and  were  giving  them  full  pay 
in  addition  to  their  Army  pay.     (Hear,  hear.) 

The  retiring  directors,  the  Right  Hon.  Sir  Francis  Mowatt.  O.C.B.,  and 
Sir  William  R.  Brooke,  K.C.I.E.,  wore  then  re-elected,  as  were  the  retiring 
auditors,  and  an  amendment  in  the  Articles  of  Association  having  been 
approved,  a  hearty  vote  of  thanks  to  the  Chairman,  the  Directors  and  the 
staff  was  carried  unanimously,  and  the  proceedings  terminated. 


Cuba  Submarine  Telegraph  Co.  (Ltd.) 

The  eighty-fifth  ordinary  general  meeting  was  held  on  Weilnesday, 
Mr.  George  Keith  presiding. 

The  SECRETARY  (Mr.  A.  C.  Austin)  read  the  notice  convening  the 
meeting  and  the  auditors'  report. 

The  CHAIRMAN  said  :  I  am  glad  to  say  our  business  for  the  past  year 
has  practically-  held  its  own,  which  I  am  sure  you  will  consider  very  satis- 
factorj-.  The  message  receipts  fell  off  very  considerably  during  the  first 
six  months  of  the  year,  due  to  increased  coniiii  tition  ,iiid  tlie  less  active 
state  of  trade  generally.  The  improvcnn nt  ~1im«  n  in  .hily.  and  the  large 
increa,ses,  owing  to  the  war.  in  August  ami  .Stplirnber.  practically  cora- 
jiensate  for  the  falling  off  of  the  previous  months.  On  October  1  came 
the  reduction  of  rates  to  the  British  West  Indies,  resulting  in  decreases 
in  October  and  November,  followed  by  an  increase  in  December,  due  to 
the  commencement  of  the  sugar  harvest.  Altogether  the  traffic  receipts 
for  the  whole  year  show  a  decrease  of  £317.  Interest  on  investments  has 
increased  £75,  and  the  total  revenue,  including  transfer  fees,  comes  out 
at  £38,244,  or  £246  less  than  it  was  in  1913.  On  the  other  hand,  there  is 
ii  large  increa.se  in  tlie  expenditure.  Since  the  commencement  of  the  war 
our  through  communication  to  the  West  Indies  has  been  open  night  and 
day,  which  has  largely  increased  the  operating  expenses  in  consequence 
of  the  payment  of  overtime  to  the  staff.  The  cost  of  cable  repairs  in 
shallow  water  also  shows  a  large  increase.  The  income  tax  balance  has 
been  increased  by  the  higher  rate  now  imposed,  and  there  is  the  balance 
of  the  cost  of  re-erecting  the  Cicnfuegos  office  building  over  the  amount 
recovered  under  the  insurance  policy  on  the  old  building,  which  was 
destroyed  on  Feb.  1 ,  1913.  The  aggregate  of  the  other  charges  comes  out 
less,  and,  altogether,  the  total  expenditure  amounts  to  £16,702,  or  £1,229 
more  than  it  was  in  1913. 

The  result  of  the  year's  working  .shows  a  ])rotit  balance  of  £21,542.  out 
of  which  interim  dividends  amounting  to  £7,000  were  ]iaid  in  October 
last,  and  after  carrying  £2.000  to  the  general  reserve  fund,  £2..5O0  to  the 
pension  fund  and  £3.000  to  the  reserve  .against  loss  due  to  the  depre- 
ciation of  investments,  the  Directors  now  recommend  the  payment  of 
final  dividends  of  the  same  amount,  making  a  total  distribution  for  the 
year  of  10  per  cent.,  subject  to  income  tax,  on  the  preference  shares,  and 
5  per  cent.,  free  of  income  tax,  on  the  ordinary  shares,  and  carrying  for- 
ward £7,891.  as  compared  with  £7,848  brought  forward  from  last  year's 
account.  1  regret  we  have  had  to  reduce  the  dividend,  which  we  have 
been  ])aying  to  the  ordinary  shareholders  for  a  number  of  years.  Tlie 
lower  dividend  has  been  rendered  necessary  by  the  reduced  year's  jirofits 
and  the  imcertftinty  how  long  the  war  will  last,  and  what  the  earnings 
of  the  busine.w  will  Ix'  when  it  is  over,  in  conse(|uenc(^  of  the  reduction  of 
rates  cjn  Oct.  1  iMrt,  to  which  I  liavc  just  referred.  We  are  also  ])aying 
■fljc  dividend  M  tp»  hnvc  always  done,  free  of  income  tax,  but,  in  view  of 
liic  iiureaseil  rate  wliieh  will  liave  to  be  met  this  year,  it  may  become 
»*visal)le  in  future  to  let  the  shareholders  pay  their  own  income  tax,  anil, 
if  possible,  make  a  corrc«ponding  increase  in  the  dividend,  in  place  of 
(WVing  it  fri'c  of  income  tax  as  hitherto.  In  these  uncertain  times  it 
Ix'hoves  u.'(  to  husband  our  resources  and  to  make  the  Cunipany's  position 
a.s  strong  a,s  possible. 

The  figures  in  the  balance-Hlicet  are  all  favourable.  The  general 
renervft  fund  now  stands  at  £100,000,  and  the  pension  fund  at  £10,824. 
The  reserve  againsl  lass  due  to  depreciation  of  the  investments  has  been 
jucrfa*ed  to  £23,091,  and  we  hope  that  some  appreciation  may  take  place 
during  the  present  year,  and  that  no  further  increase  to  this  reserve  will 
Ixjcomc  nectHsary.  Sundry  credit  and  debit  balances  are  considerably 
higlier  than  they  were  last  year,  but  tliey  are  all  good  and  fully  .secured. 
They  vary  from  year  to  year,  and  greatly  <lepend  upon  I  lie  jiosition  of 
the  outstanding  accounts  at  the  close  of  the  year.  Our  main  cables 
are  working  well  and  giving  an  efficient  service.  I  have,  howevi^r,  to 
mention  that  the  earthquake,  which  took  place  last  December,  on  the 
south  coast  of  Cubo,  broke  the  duplicate  cable  between  Santiago  and 
Cape  ('ru7„  which,  I  om  glad  to  say,  was  successfully  repaired  in  March 
li»Ht.     Since  then  the  duplicate  cable  Ix^tween  Cicnfuegos  and  Hatahano 


also  became  interrupted  in  shallow  water  near  Batabano,  and  has  just 
been  repaired.  The  expenses  of  both  these  repairs  will  appear  in  the 
current  year's  accotints.  As  regards  the  present  year,  the  abnormal 
conditions  due  to  the  war  still  continue.  The  traffic  passing  over  our 
cables  is  well  maintained,  and  the  earnings  of  the  business,  as  far  as  they 
have  been  made  up,  compare  favourably  with  what  they  were  for  the 
corresponding  period  of  last  year.  I  now  move  the  adoption  of  the  rcpmt 
and  accounts. 

Mr.  CHARLES  W.  PARISH  seconded  the  motion,  -whiob  was  earned 
unanimously. 

Resolutions  approving  the  dividends,  re-electing  the  retiring  director 
(Mr.  .1.  P.  Hooper)  and  the  retiring  auditors,  approving  a  contribution  by 
the  Company  in  aid  of  the  British  Red  Cross  Society  having  been  carried 
unanimously,  a  hearty  vote  of  thanks  to  the  chairman,  directors  and  statf 
brought  the  proceedings  to  a  close. 


ANGLO-AMERICAN  TELEGRAPH  CO.  (LTD.)— The  directors  have  issued 
the  accounts  for  the  year  ended  ilarch  31,  1915.  Three  quarterly  interim 
dividends  of  I5s.  per  cent,  on  the  ordinary  stock,  and  £1.  10s.  per  cent,  on 
the  preferred  stock,  were  paid  in  May.  August  and  October,  1914  (ab- 
sorbing £157,500),  and  in  January  last  the  directors  paid  the  final  dividend 
for  the  year  1914,  amounting  to  £1.  10s.  per  cent,  on  the  ordinary,  the 
preferred  and  the  deferred  stocks.  These  payments  absorbed  £262,500, 
being  the  rent  paid  by  the  Western  Union  Telegraph  Co.  for  the  year, 
equal  to  3J  per  cent,  on  the  ordinary  stock,  6  per  cent,  on  the  preferred 
stock,  and  14  per  cent,  on  the  deferred  stock.  The  balance  at  credit  of 
revenue  account  (£71,250.  4s.  9d.)  includes  £5,625.  4s.  9d.  interest  re- 
ceived, and  the  balance  of  £65,625  is  available  for  payment  of  dividends 
for  the  ruarter  to  March  31   I9I5. 

BABGOCK  &  WILCOX  (LTD.) — At  the  meeting  la.st  week,  the  chairman 
(Mr.  ,Iohn  Dewrance)  said  the  net  profits  for  the  year  1914  amounted  to 
£402,947,  and  it  was  proposed  to  pay  a  dividend  on  the  ordinary  shares 
of  9  per  cent,  (in  addition  to  the  interim  dividend  of  5  per  cent,  paid 
last  October)  after  placing  £150,000  to  reserve,  leaving  to  carry  forward 
£69,491.  In  view  of  the  war  he  considered  the  report  a  verj-  satisfactory 
one.  In  replj-ing  to  questions,  he  said  that  with  regard  to  the  dividend 
for  the  whole  year  being  less  by  2  per  cent,  than  that  of  the  previous 
year,  the  conditions  at  the  present  time  were  very  different  from  what 
they  were  when  the  interim  dividend  was  declared  last  autumn.  Every 
trading  company  in  the  country  was  facing  huge  loss,  and  the  wisdom  of 
paying  the  dividends  they  proposed  at  present  was  arguable.  Under 
the  circumstances  the  directors  had  done  the  best  they  could.  With 
regard  to  the  company's  foreign  works,  the  less  said  about  them  the 
better.  The  directors  knew  nothing  about  the  German  company  and 
did  not  want  to  discuss  it.  With  regard  to  Russia,  that  country  was  in 
a  very  peculiar  condition,  and  the  shareholders  knew  as  much  as  he  as  to 
what  the  future  of  Russia  or  the  future  of  France  would  be. 

BRITISH  THOMSON-HOUSTOSF  CO.  (LTD.)— The  report  for  the  year 
1014  Stat  r>.  that  \ir\nv  to  ilir  i.ntlinak  <<!  the  war  the  company  was  making 
excellent  jircignss  iii  all  its  clc|iavtmeiUs.  but  the  business  was  seriously 
disturbed  in  many  directions  in  August  and  September.  In  a  compara- 
tively short  time  satisfactory  readjustments  were  made  to  cope  with  tho 
new  conditions  with  the  idea  of  doing  as  much  work  as  possible  to  fill 
orders  to  meet  (directly  or  indirectly)  the  requirements  of  the  Govern- 
ment, and  at  the  same  time  carry  out  so  far  a-s  reasonably  possible  its 
obligations  to  its  other  customers.  Over  1.000  employes  joined  the 
Colours,  being  a  large  percentage  of  those  eligible  for  military  service. 
The  loss  of  this  number  of  employes  and  the  difficult}-  in  filling  their 
places  (even  partially)  has  been  a  source  of  considerable  embarrassment, 
but  those  who  remained  have  loyally  siqiported  the  efforts  of  the  manage- 
ment in  all  directions.  For  months  past  the  company  has  been  manu- 
facturing munitions  of  war  at  its  various  factories,  and  it  has  bought  a 
large  number  of  machine  tools  for  this  purpose.  It  is  gratifying  to  note 
that  notwithstanding  the  disturbed  financial  conditions  the  coIlection.s 
were  excellent  <luring  the  whole  of  1914:  practically  none  of  its  cus- 
tomera  availed  themselves  of  the  moratorium,  and  the  losses  from  bad 
debts  were  so  small  as  (o  be  inajipreciable.  This  condition  of  affairs 
under  the  circumstances  is  remarkable  and  indicates  the  strong  financial 
condition  of  the  country. 

The  buildings  and  machinery  at  Rugby,  Coventry  and  Willesden  ha^'e 
been  maintained  in  first-class  condition,  and  all  buildings  under  con- 
struction and  authorised  at  date  of  last  report  have  been  completed  and 
ar:'  now  in  use.  At  the  end  of  Deeiiiilier.  due  to  the  number  of  employe?* 
j'  ■;iing  the  Coliiurs  who  were  familiar  with  the  slocks  of  finished  appa- 
ratus and  work  in  progress,  it  was  physically  inqiossible  within  a  rea.son- 
able  time,  to  take  an  actual  inventory  of  the  Uugby  main  factory,  so  that 
in  making  up  the  accounts  for  the  year  the  company  has  relied  upon  tho 
book  figures,  and,  although  in  ]iast.  years  the  invent  my  ligures  havo 
shown  a  considerable  increase  over  the  bonk  figures,  ami  there  is  reason 
to  believe  the  percentage  of  inerease  would  havo  been  ei|iialled  (if  not 
exceeded)  for  1914,  the  company  has  taken  no  |irolit  imi  this  accoiml, 
but  has  allowed  the  book  figures  tostand.  In  the  lamp  factory  at  Rugby, 
in  the  factories  at  Coventry  and  Willesden,  and  in  all  branch  offices,  S 
complete  inventoiy  has  been  taken  in  the  tisual  way.  The  profits  for 
the  year  after  deducting  all  I'xpcnses  and  charges  other  than  interest 
on  debentures  and  loans  are  £i;!0.Sli7.  1  Is.  1  Id.  and,  with  £12.944.  Os.  7d,  I 
bnnight  forward,  the  total  is  £143. SI  1,  l.'is.  (id.  The  amount  paid  for 
interest  on  debentures  and  loans  <liiring  the  year  wa-s  £56.704.  12s.  3d.. 
leaving  a  net  profit  of  £S7,107.  3s.  3d.  The  directors  have  appropriated 
f(u-  depreciations  £73,309.  10s.  9d.  in  order  to  still  further  strengthen  thO  ; 
ecunpany's  position,  and  £13,797.  1  2m.  (id.  has  been  carried  forward.  Here- 
tiibue  liie  first  two  ileinsonthecredit  side  of  the  eomiiany's  balance-sheet 
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hare  been  "Goodwill,  patents  and  licences  "  and  "  Investmentsin  patent 
owning  company."  The  second  item  is  of  substantially  the  same  char- 
acter as  the  first,  and  as  the  company  owns  all  the  shares  in  the  "  Patent 
owning  company  "'  the  directors  have  decided  to  consolidate  the  items 
under  the  first  title.  Since  the  closing  of  the  books  debentures  of  the  par 
A'alue  of  £4.240  have  been  redeemed,  making  the  total  jar  value  of 
debentures  retired  to  date  £30,025,  and  leaving  a  net  amount  outstanding 
of  £181,975,  against  £186,215  at  Dec.  31,  1914.' 

CALCUTTA  ELECTRIC  SUPPLY  CORPN.  (LTD.)^The  report  for  1914 
states  tliat  1.3..'iS7.471  \inits  of  ek-ctrical  energy  were  sold,  compared  with 
14,070,927  units  in  1913.  The  number  of  houses  connected  is  8,180, 
compared  with  7,597  at  Dec.  31,  1913.  The  profits  amount  to 
£140,609.  10s.  9d. ,  which,  with  balance  brought  forward  and  interest 
received  on  money  at  deposit,  makes  a  total  of  £148,140.  13s.  4d.  After 
deducting  interim  dividend  of  3i  per  cent,  on  the  ordinary  shares  jiaid 
in  November  last,  the  dividends  paid  and  accrued  on  the  preference 
shares,  &c.,  the  available  balance  is  £102,476.  4s.  3d.  The  directors 
recommend  that  £52,000  be  placed  to  credit  of  depreciation  and  renewals 
account,  that  £10.000  be  added  to  reserve  fund,  and  that  a  final  dividend 
be  paid  on  the  ordinary  shares  for  the  second  half-year  at  rate  of  oh  per 
cent.,  making  9  per  cent,  for  the  year,  which  will  leave  £11.481.  13s.  5d. 
to  be  carried  forward  after  providing  for  directors' extra  remuneration  of 
£2,500  and  a  bonus  of  £1,406  payable  to  the  staff  in  India.  The  expen- 
diture on  capital  account  last  year  amounted  to  £61,443.  5s.  6d.,  the  total 
outlay  to  Dec.  31  last  being  £1.270,144.  12s.  .3d.  The  demand  for  elec- 
trical energy  continues  to  increase,  and  the  directors  have,  since  Dec.  31, 
1914,  found  it  necessary  to  issue  additional  capital. 

CALCUTTA  TRAMWAYS  CO.  (LTD.)— At  the  recent  meeting  the  chairman 
(ilr.  E.  C.  Morgan)  said  that  the  capital  expended  last  year  was  £18.900 
on  additional  rolling  stock,  &c.  On  the  other  hand,  they  had  creiUted 
the  capital  account  with  £8,100,  the  cost  of  tho  Lancashire  boilers  in- 
stalled in  1902,  but  which  had  been  superseded.  The  boilers  were  sold 
■for  £1,787  and  the  balance  (£6,313)  had  been  charged  to  depreciation. 
It  was  proposed  to  add  £15,000  to  that  fund  out  of  the  profits.  In  the 
first  seven  months  of  the  year,  up  to  the  commencement  of  the  war,  the 
earnings  were  still  on  the  up  grade,  as  they  had  received  £9,000  more  than 
in  the  corresponding  period  of  1913.  Unfortunately,  the  war  turned  the 
tide,  and  the  total  increase  was  only  £1.032.  Their  expenses  had  in- 
creased, bvit  they  were  able  to  maintain  their  dividend  at  9.V  per  cent. 

CITY  OF  SANTOS  IiUPROVEMENTS  CO.  (LTD.)— At  the  recent  meeting 
the  chairman  (Mr.  D.  M.  Fox)  said  the  past  year's  revenue  had  been 
affected  by  the  depression  in  trade.  After  paying  all  charges,  the 
available  balance  was  £30,628.  The  directors  had  set  aside  £4,000  to 
tramway  renewals  account  and  they  recommended  payment  of  a  final 
dividend  of  2i  per  cent,  on  the  ordinary  share  capital,  making  5  per  cent, 
for  the  year,  leaving  £6,628  to  be  carried  forward.  The  additions  to 
capital  expenditure  were  £126,696,  notably  in  completion  of  permanent 
way  and  paving,  equipment  and  roUing  stock  of  the  tramways,  additional 
electric  light  and  power  transmission  lines,  &c.,  new  workshops  and 
foundry  ;  also  gas,  water  and  electric  meters.  The  falling  off  in  the 
tramway  passenger  and  freight  traffics,  mostly  occurred  in  the  last  five 
months  of  the  year,  and  was  clearly  traceable  to  the  inactivity  of  the 
business  community  follmving  the  crisis. 

ORAIGFARK  ELECTRIC  CABLE  CO.  (LTD.)— The  net  profit  for'lOU  was 
£8,906.  Os.  3d,,  winch,  with  11.390.  19s.  Kid.  brought  forward,  makes 
£10,297.  The  directors  recommend  the  ap])ro])riatiiin  of  £2.500  for 
depreciation  of  buildings  and  machinery  and  £1.000  tn  reserve,  payment 
of  dividend  (already  paid)  on  the  si.x  per  cent,  preference  shares  for  th(^ 
half-years  ended  Sept.  .30,  1914,  and  March  31,  and  a  dividend  on  the 
ordinary  shares  at  6  per  cent,  for  the  year  to  March  31,  1915,  leaving 
£1,697.  Os.  Id.  to  be  carried  forward  (subject  to  payment  of  directors' 
fees  for  jjast  year).  Business  during  the  period  under  review  has  been 
satisfactory,  although  the  outjjut  has  suffered  somewhat  from  the  dis- 
location inse])arable  from  the  war.  The  value  of  orders  on  hand  is  con- 
siderable and  the  |ircjs|iints  for  the  coming  year  are  good. 

EASTERN  TELEGRAPH  CO.  (LTD.)— The  directors'  report  for  the 
year  ended  Dee.  31,  1914,  slates  that  the  revenue  amounted  to 
£1,645,741.  7s.  8d.,  from  which  arc  deducted  £621,865.  lis.  for  ordinary 
expenses  and  £164.583.  Os.  4d.  for  expenditure  relating  to  maintenance 
of  cables,  sunilry  differences  in  exchange,  income  tax  |)ayable  abroad 
\  and  interest  on  temporary  loans,  leaving  £8.59,292.  10s.  4d..  to  which  is 
lidded  £25.68(5.  lis.  9d.  brought  forward,  making  a  total  available 
Iwilance  of  £884,979.  2s.  Ul.  After  providing  for  income  (ax  payable  in 
England,  interest  on  mortgage  debenlurc  stock  and  dividends  on  pre- 
•erence  stock,  which  absorb  £177,237.  10s.  7d.,  there  remains 
|i707,74I.  lis.  (id.,  out  of  which  the  directors  have  placed  £390,000  to 
Weneral  reserve  fund.  £5.000  to  insurance  of  goods  in  transit  fund  and 
[lave  paid  tlirei-  interim  dividends  of  1^  per  cent,  each  on  the  ordinary 
took,  .aggregating  £150,000,  The  directors  now  recommend  the  deelara- 
ion  of  a  final  dividend  on  the  ordinary  stock  of  1  j  per  cent,  and  a  bonus 
''f  2  jicr  cent.,  amounting  together  to  £130.000,  both  payable  on  the 
j2th  inst.  (tax  free),  and  niakintr,  with  the  three  previous  payments  on 
■  ecount,  a  total  distributiim  of  7  per  cent,  for  the  year.  It  i-s  proposed 
jo  carry  forward  the  balame  of  £32.741.  Us.  6d.  The  general  reserve 
land  has  Incn  charged  with  £273,972.  18s.  in  respect  of  new  cables  and 
Ither  special  expenditure,  and  after  crediting  the  £.390,()(X)  referred  to 
jbove  the  net  addition  to  the  fluid  for  the  year  is  £l](i,027.  it. 

The  register  of  transfers  of  the  ordinary  stock  are  closed  from  tho  5th 
|)  the  12th  inst,  inclusive, 

KA8TERN  EXTENSION  AUSTRALASIA  ft  CHINA  TELEGRAPH  CO.  (LTD.) 
I  he  gross  recipU  f.,r  Ih.-  year  1914  amounted  to  i;slo,-.s-:  'i,   7.1  .  ;i-i.iTim 


£738,129.  7s.  Id.  for  the  previous  vear.  The  working  expenses,  including 
£61,174.  13s.  lOd.  for  maintenance  of  cables,  ab.sorb  £364,978.  14s.  lid., 
against  £354,864.  6s.  3d.,  leaving  a  balance  of  £454,604.  14s.  8d.  From 
this  is  deducted  £13,754.  17s.  for  income  tax  payable  in  England  and 
£30,096  for  interest  on  debenture  stock,  leaving  £410,753.  17s.  8d.  as  the 
net  profit  for  the  year.  After  adding  £30,616.  19s.  lid.  brought  forward 
the  available  balance  is  £441,370.  17s.  7d.  Three  interim  dividends  of 
I J  per  cent,  each  have  been  paid  for  the  year,  and  it  is  now  proposed  to 
distribute  a  final  dividend  of  a  like  amount  on  the  12th  inst.,  making 
with  the  interim  dividends  paid  a  total  dividend  of  5  per  cent.  It  is  also 
proposed  to  pay  a  bonus  of  4s.  per  share,  or  2  per  cent.,  making  a  total 
distribution  of  7  per  cent,  for  the  year.  The  sum  of  £200,000  has  been 
transferred  to  general  reserve,  and  the  balance  of  £31,370.  17s.  7d.  carried 
forward.  The  balance  of  cost  (£194,078.  12s.  5d.)  of  the  Penang-Singa- 
pore-Hongkong  cables  has  been  charged  against  the  general  reserve  fund. 
The  sum  of  £35,443.  13s.  Id.  has  also  been  charged  against  the  fund  for 
partial  cable  renewals  carried  out  during  the  year,  together  with  the  loss 
(£43,901.  10s.  2d.)  incurred  on  the  sale  of  investments. 

The  register  of  transfers  are  closed  from  the  4th  to  1 1th  May  inclusive. 

£V£RED,&  CO.  (LTD.) — At  the  recent  meeting  it  was  reported  that, 
after  providing  for  debenture  interest  and  income-tax,  the  net  profit  was 
£7,639.  The  directors  recommend  a  dividend  of  4  per  cent,  (tax  free) ; 
£1,(J00  has  been  written  off  iilant  and  £1,925  carried  forward. 

GENERAL  ELECTRIC  CO.  (U.S.A.)— The  report  for  1914  states  the 
value  of  the  orders  received  was  883,748,521.  against  $111,819,142  in 
1913,  and  the  sales  aggregated  .$90,467,692,  against  8106,477,439. 
Profit  from  sales  was  $8,970,963,  against  $10,269,605,  and  the  total  in- 
come  was  $11,855,384,  against  §14,065,789.  In  the  report  of  the  chair- 
man (Mr.  C.  A.  Coffin),  it  is  stated  that  business  experienced  marked 
contraction  during  the  past  year,  and  while  there  was  an  advance  of 
about  25  per  cent,  in  the  value  of  orders  received,  the  total  number 
of  transactions  was  practically  equal  to  that  of  1913.  The  employes 
engaged  in  the  factories  and  by  subsidiary  companies  at  the  end  of  1914 
was  about  1,.500  less  than  in  1913. 

JOHNSON  &  PHILLIPS  (LTD.)-- At  the  meeting  last  wr,,k.tli  ■  cliairman 
(.Mr.  l!..l,t.  W.  i;iarkw.-ll)  said  that  111.'  I'.lll  liadin-  ].niii(  lafti'r  pro- 
viding £7.529  for  inaiiiteiiain- •  ..f  biiildini^s  ami  planl)  »a.  £.!7,119  (or 
£3,944  better  than  in  1913.  With  £12,755  brought  forward,  the  total  was 
£49,874.  After  paying  directors,  auditors'  and  trustees'  fees,  interest 
on  delx-nture  stock  and  reserve  re  debenture  sinking  fund,  &c.,  the 
available  balanci-  was  £21,29.5.  He  could  repeat  what  he  said  at  the 
last  and  previ'nis  in> .  inij-.  namely,  that  their  business  was  improving 
steadily  in  extiiii  ami  \ahic.  and  would,  in  his  opinion,  continue  to 
improve.  The  balance  sheet  showed  that  the  company  occupied  a  sound 
and  strong  financial  position.  They  had  a  large  amount  of  work  in 
progress.  Their  stock-in-trade  had  been  taken  on  saf^  and  conservative 
lines.  Every  department  showed  a  profit  on  the  year's  working.  Their 
stock-in-trade  and  work  in  progress  represented  £154,988  (or  only  £4,558 
less  than  in  1913.)  During  1914  they  spent  on  additions  to  buildings 
and  |il;iiit.  £16,933  and  set  aside  for  depreciation  £8,000.  Their  first 
d.  I.  Ill  an  liad  decreased  from  £175,000  to  £118,136.  The  Board  recom- 
1111  lair. 1  |.,Lynn'nt  of  a  dividend  at  rate  of  5  per  cent,  per  annum  on  tho 
ordinary  shares,  leaving  to  be  carried  forward  £15,545.  They  did  not 
consider  that  it  would  be  justifiable  to  declare  a  larger  dividend  under 
existing  conditions.  He  looked  forward  to  the  future  of  .Johnson  & 
Phillips  with  every  confidence.  Its  miiiuifarturing  plant  was  woll  main- 
tained and  had  been  vastly  improved  iliiring  tlr-  past  few  years.  Its 
shops  had  Iwcn,  and  were  well  employed,  and  li;'  (•oukl  see  no  reason  why 
its  turnover  and  profits  should  not  increase  sti-adily,  especially  when 
happier  times  came  to  the  country  at  large. 

The  report  and  accounts  were  then  adopted. 

LISBON  ELECTRIC  TRAMWAY3(LTD.)— The  result  of  the  op-rations  for 
19'.4  (after  iliilmtiiiL;  iiilcnst  and  amortisation  on  deb-^ntures  of  the 
Cia  ('arris  de  Ferro  dc  Lisboa  and  after  payment  of  £25,610  for  interest 
on  and  redemption  of  debentures  of  this  company  and  also  payment  of 
London  office  expenses  and  directors'  remuneration,  shows  a  net  profit  of 
£84,708.  12s.  8d.,  which,  added  to  £1,749.  Is.  7d.  brought  forward,  gives 
£86,457.  14s.  3d.  Of  this  amount  £15.000  has  been  placed  to  credit  of 
depreciation  reserve  and  £5,000  to  exchange  reserve  and  £19,012.  12s., 
formerly  standing  to  tho  credit  of  "  premium  on  ordinary  share  capital," 
has  also  been  transfercd  to  depreciation  reserve  to  adjust  the  decrease  in 
this  year's  appropriation  from  profits.  An  available  balance  of 
£66,4.57.  14s.  3d.  remains,  out  of  which  the  usual  6  jier  cent,  preference 
dividend  (£25,.5.33.  3s.  8d.)  has  been  paid.  In  November  an  interim  divi- 
dend of  3  per  cent,  was  paid  on  the  orilinary  share  capital,  and  the 
directors  now  recommend  the  jiayment  of  a  final  dividend  at  samo 
rale,  making  6  jKsr  cent,  net  for  the  year,  leaving  £2,882.  19s.  .5<l.  to 
carry  forward.  The  tramways  carried  63,758.037  passengers,  earning 
Ks.r.938,2IOS79,3,  as  compared  with  58,840,923  iiassengers  and 
Es,  1,80 1,056 $93,9  in  1913.  The  traffic  has  In'en  more  than  maintained, 
but  the  increased  cost  of  supplies  (especially  coal)  and  the  falling  off  in 
the  average  rate  of  exchange  from  46199d.  to  43-43d.  resulted  in  a  di- 
minudim  of  the  profit  to  the  extent  of  nearly  £20.000.  The  extension  of 
the  power  plant  was  completed  during  the  year  anil  is  in  satisfactory 
o|)eration.  One  of  the  most  important  of  the  .A.sceiworcs  lines  was  elec- 
trified and  re-oiK'ned  to  Iraflic  during  the  period,  and  the  remainder  of  the 
system  will  be  completed  in  the  course  of  the  current  year.  The  board 
rt'gret  to  record  the  death  of  the  secretary  (Mr.  S.  W.  .lanicson),  which 
occurred  on  March  26  last.  Mr.  .Jameson  was  secretary  of  the  comjiany 
since  its  inei'plion,  and  .\Ir.  F.  Haines,  the  acting  secretary,  has  been 
appointed,  his  successor. 
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ORIENTAL  TELEPHONE  &  ELECTRIC  CO.  (LTD.)— Air.  H.  Johnstone 
Grewing  presided  at  the  meeting  la.-;t  week,  and  referred  witli  regret  to  the 
death  of  Mr.  H.  St.  .1.  Aekers,  who  died  on  the  ISth  uU.  at  his  ]iome  in 
Gloucester.  Mr.  Aekers  wa.s  one  of  the  oldest,  if  not  the  oldest,  share- 
holder in  tile  eom|>an\-.  and  he  was  a  director  sinee  1 S84.  Since  the  death 
of  their  late  chairnian  (Sir  Auckland  Colvin)  in  liMJS  Mr.  Ackers  had  been 
in  the  habit  of  taking  the  chair  at  the  annual  meetings.  The  election  of 
Mr.  Ness  to  a  seal  on  the  hoard  was  in  order  to  iill  the  vacancy  caused  by 
the  death  of  Mr.  Aekei-s.  The  progress  at  all  their  branches  had  been 
maintained.  The  net  increase  in  revenue  of  the  t'hina  company  was 
£l.t)li).  and  the  inimber  of  new  lines  added  was  235.  The  Bengal  com- 
pany showed  iiu  increase  of  £.3,143  in  net  revenue  and  3.58  new  lines 
added,  and  the  J5(iinbay  company  an  increase  of  £2,403  and  109  lines. 
The  dividends  paid  by  the  two  former  companies  remained  the  same  as 
last  year  (o  and  7  per  cent.),  but  the  Bombay  company  felt  itself  able  to 
increa-se  its  dividend  by  4  per  cent,  to  16  per  cent.  In  regard  to  the 
EgA-ptian  company,  as  they  all  knew,  Egyjit  liad  bciii  very  much  affected 
(more  sci.  perhaps,  than  any  other  of  th.  n   I'.ii.  i  n  um.  i.-)  Ii\  iIk-  war  : 

and.  in  aildition  to  that,  for  the  last     -  > ni    m  n-  n    li;n  had  a 

series  of  misfortunes.      To  have  been  abli   t.i  i i.i  im  i  Ik  ir  |ii  i^il  m.u  there, 

in  the  circumstances,  would  have  been  an  achievenuiil  •  it  m  i  -m.ill  merit  : 
but,  in  addition,  they  had  been  able  to  show  a  slight  ad\iinrr  ,.u  the  pre- 
vious year.  At  most,  if  not  all.  of  their  exehangrs  \.  ly  •  ..ii^iilcrable 
demands  had  been  m?.ne  upon  their  services  both  l'\  Uh  miliuuv  and 
civil  authorities,  and  they  had  .succeeded  in  meeting  tin  n  n  (|iiiti  iiu-nts  in 
every  ease  ;  in  fact,  their  managers  had  been  eoniiiliincntc  d  on  tlje 
assistance  they  had  been  able  to  afford  to  the  various  Ciovernments — in 
Singapore  on  the  occasion  of  the  recent  riots,  and  also  in  Egypt  and 
Hong  Kong. 

PAIGNTON  ElECTRIC  LIGHT  CO.  (LTD.)— At  the  recent  meeting  the 
directors  reported  that  thi-  nrt  profit  for  the  past  year  was  £71!).  12s.  9d. 
A  sum  of  £4i)l  was  written  otT,  and  £229  wa,s  carried  forward.  42  addi- 
tional consumers  were  connected  during  the  year.  The  chairman  (Mr. 
W.  J.  Mam)  said  there  was  every  )irospect  of  a  dividend  next  year. 

RICHARDSONS.  WESTGARTH  &  CO.(LTD.)— The  eh.iiriri:ui  (Mr.  W.  .1. 
Kiehardson)  pnsi.U-d  at  tin-  rncul  meeting  and  said  th.-  riicrr  s:il  isfiiclnry 
results  for  the  past  year,  achieved  on  a  turnover  a|ipn._\iin;itiiig  In  that  (if 
the  preceding  vcar,  demonstrated  in  ■<  (  nuelirsixe  manner  file  sensitive- 

jiess  of  the  |)ro(it  and  loss  margin  in  all  Ln  _ mpit  itive  businesses.     A 

relatively  small  increase  in  selling  |>n.  ,  ,,.  i,ij,  iher  with  reductions  in 
cost  of  manufa<-ture,  had  resulted  in  a  considerable  increase  in  nett 
ieamings,  notwithstanding  adverse  influences.  The  work  in  hand  at 
the  date  of  the  last  meeting,  was  known  to  carry  round  about  a  5  per  cent, 
margin,  and  for  contracts  booked  immediatel\  afterwards  somewhat 
better  prices  wen-  obtainable,  though  they  fell  again  tow.ards  the  end  of 
the  year.  Such  juices,  hov/ever,  would  iicit  themselves  have  sufficed  to 
yield  (he  return  shown.  By  standardisation  of  manufacture  and  such 
wiirks  n  -firiTMni-atioii  as  the  directors  had  been  able  to  carry  out,  it  had 
lieen  )icpssiljle  lo  ell'eet  eeonomici  in  enst  of  production,  and  to  appreeialily 
augment  the  initial  margins,  espcrMlK  ilinse  carried  by  the  earlier  con- 
tracts. A  considerably  incresM  J  .  <  mi  nlmi  khi  to  profits  had  been  made 
by  the  turbine  department  dumij  tin  \i  ;ir,  and  the  directors  believed 
that  the  anticipations  formed  respecting  that  adjunct  to  thi  n  |>rM)u  rii.  ^ 
woidd  be  realised.  Within  a  few  weeks  of  w'ar  being  declan  ^1  mii'  lOii 
had  left  to  join  His  .Majesty's  Forces.  The  .shipyards  sutit  le.l  -nnilar 
depletions,  and  work  (ill  both  ships  and  engines  was  at  once  retarded. 
During  the  l.oiubardment  of  the  Hartlepools  by  the  German  Fleet,  the 
works  were  eonsiderablv  damaged  liv  sliell  fire,  whilst  eight  employees 
lost  their  lives.  The  damage  had  bei'-n  as.scssed  by  experts  at  £3.0(30.  a 
claim  for  which  bad  been  lodged  with  the  Bombardment  Damage  Com- 
mittee ajipointed  by  the  ( ioveniment.  Jn  several  departments,  however, 
full  resumiition  of  work  bad  not  yet  been  possible,  with  consequent 
further  effect  upon  output.  The  directors  were  still  of  opinion  that  it 
would  be  wise  to  reconstruct  the  company,  but  a  necessary  jirelimiuary 
would  lie  a  revaluation  of  their  entire  assets.  The  works  of  the  Heavy 
Stampings  ('o.  at  Middlesbrough  were  on  lease  to  a  large  firm  of  motor 
manufacturers,  with  an  option  of  partnership  at  the  end  of  this  or 
next  year.  The  works  were  fully  employed  and  they  anticipated 
that  the  option  would  not  only  be  exercised,  but  that  the  future 
of  the  Heavy  Stampings  f'o.  would  be  satisfactory.  As  to  the  general 
prospects  for  the  present  year,  it  would  be  presumptuous  even  to 
hazard  a  forecast.  Alreatlj'  the  wholesale  requisitioning  of  shipyards 
for  (jovenimcnt  work  had  led  to  the  almost  total  suspension  of 
mercantile  marine  work.  The  eojnpany  had  secured  a  share  of  Ad- 
miralty work,  largely  on  the  lime  and  material  basis,  but  a  very  much 
larger  volume  v/ould  be  necessary  to  recoup  the  losses  that  would  be 
incurred  im  the  deferred  nierehant  work,  due  lo  accumulated  interest 
charges  and  the  war  boniir.  of  I,,  pel  week  on  v.hh''-^- 

SOOTH  WALES  ELECTRICAL  POWER  DISTRIBUTION  CO.  —The  directors 
report  that,  notwith.-Aanding  the  dislocation  of  trade  during  the  last  five 
months  of  1914,  the  business  shows  an  increase,  the  units  sold  amounting 
to  2«..510,in8,  compared  with  2."),812,03l  in  1913.  an  increase  of  (i98,l()7 
units.  The  surplus,  after  payment  of  all  working  expenses  and  interest 
on  prior  lien  debenture  stock,  and  making  due  provision  for  di^|)reciation 
of  new  plant,  amounts  to  £.5,347  7s.  7d..  compared  with  £2.91.5  lis.  4d. 
for  1913,  an  increase  of  £2,431  Ifis.  3d.  The  accumulated  profits  are 
now  sullicient  to  deal  with  the  indebtedness  of  £13,500  due  to  certain 
iiiembiTH  of  the  Treforest  Company  for  overcharges.  The  continued 
ixpaiisioM  of  the  business,  necessitates  the  provision  of  further  capital, 
(or  which  the  requisite  steps  are  now  being  taken  by  the  direitois  and, 
subject  to  these  and  incidental  arrangements  being  accomplished,  the 
dircctotR  confidently  look  forward  to  being  able  to  make  a  payment  in 


resi>ect  of  interest  on, .^ilje  original  flebenture  stock  in  the  coiirse  of  tie 
coming  year. 

SOUTHPORT  TRAMWAYS  CO.  (LTD.)— The  directors'  report  for  1914 
slates  that  sinee  the  iuauguratiim  of  electric  traction  an  annuiil  payment  /{ 
ijf  £1,0.53  lias  been  made  to  Southport  Corporation  for  the  maintenance, 
repair  and  renewal  of  a  portion  of  the  permanent  way  and  eleetiieil 
equipment.  The  total  amount  paid  to  Dec.  31,  1914,  to  the  Corporation 
for  maintenance  is  £13,077.  Os.  8d.  During  the  same  period  the  compaiiN 
paid  under  the  leases  to  the  Corporation  a  total  of  £72.601.  8s.  9d.  for  tlio  ^ 
right  of  user  of  the  tramways.  The  total  revenue  for  1914  (inclnding 
£106)  brought  forward  amounted  to  £17,142.  After  deducting  all  ex- 
])eiiscs  chargeable  to  revenue,  including  £5.573  payable  to  the  Cor|iorali(iii 
(in  addition  to  amount  referred  to  above)  and  a  provision  of  £500  for 
rencHals.  the  balance  is  £650.  The  directors  ivcommcnd  that  £.5011  !"• 
placed  to  reserve,  leaving  to  be  carried  forward  £150. 

SUBMARINE  CABLES  TRUST.— The  revenue  for  the  year  to  April  I  i 
amounted  (o  £25,175.  4s.  3d.,  and  the  ex|icnses  to  £1.359.  Is.  4d.,  !ea\  ii  _ 
£23,816.  2s.  Ud.,  to  which  is  added  £30.  3s.  brought  forward,  makiie^  o 
available  balance  of  £23,846.  5s.  lid.  After  providing  £16,236  to  in. 
|)ayment  of  the  coupons,  the  sum  of  .£7,560  has  been  transferred  lo 
redemption  fund,  leaving  £50.  5s.  lid.  to  lie  carried  forward.  Since  iIh 
last  report  63  certificates  have  been  redeemed  (exclusive  of  the  coupon^ 
of  reversion)  at  £120  per  certificate,  two  by  tender  and  61  were  drawn  I  y 
lot  on  the  29th  ult.,  absorbing  £7,560.  By  a  resolution  of  the  trusl(  ( -. 
£4,300  Anglo-American  Telegraph  Co. "s  ))rcferred  stock  has  been  >oM 
during  the  year,  and  the  jiroeeeds  have  lieen  invested  in  shares  of  the 
tireat  Xortlieni  Telegraph  Co. 

WEST  AFRICAN  TELEGRAPH  CO.  (LTD.)— The  revenue  for  lOU 
amounted  to  £.55,523.  7s.  3d.,  frcmi  which  is  deducted  £17,633.  6s.  4d.  loi 
ordinary  expenses  and  £8.536.  9s.  for  expenditure  relating  to  maintenan  r 
of  cables,  sundry  tlilTereiu^cs  in  exeliangc  and  income  tax  abroad,  lea\  in- 
£29.3.53.  1  Is.  1 1(1.,  to  which  is  added  £66.  2s.  5d.  brought  forward,  making 
a  total  available  balance  of  £29  419.  14s.  4d."  The  sum  -of  £542.  Kis.  .id. 
has  been  provided  for  incnme  ta.\.  £19.000  has  been  transfened  to  gem  ral 
reserve  fund,  and  an  interim  dividend  of  2  per  cent,  (tax  free),  absoi  bin  ■ 
£4,(i2l.  16s.,  was  ))aid  in  Deceniber  last.  The  directors  now  rceomiii'  n.l 
the  declaration  of  a  final  dividend  of  2  per  cent  (tax  free),  ])ayalili  on 
and  after  the  13th  inst.,  making,  with  the  interim  distribution,  4  |ier  ci  iii , 
for  the  year,  the  balance  of  £()33.  5s.  lid.  being  carried  forward.  Sn 
Albert  .1.  Ix'ppoc  Cappel.  K.C.I.K..  has  be(>n  appointed  to  a  seat  on  the 
board  in  llie  place  of  the  late  Mr.  lloberl  Kaye  Cray. 

WEST  COAST  OF  AMERICA  TELEGRAPH  CO.  (LTD.)— The  gross  receipts 
during  1914  amounted  to  V(il,|29.  .5s.  ,Sd.,  against  .£53,64,5.  His.  in  1913, 
and  the  working  expenses  were  £43,054.  9s.,  compared  with  £47, 586.2s. (id. 
The  revenue  account  shows  a  balance  of  £18,074.  16s.  8d.,  and  after  pro- 
viding £6,000  for  intoi"cst  on  the  4  per  cent,  debentures  and  £800  for 
interest  on  the  4  per  cent,  incimie  bonds,  the  balance  is  £11,274.  Itis.  8if.,  | 
to  which  is  added  £719.  19s.  8d.  brought  forward,  making  a  total  of 
£1 1,!I94.  His.  4d.  A  sum  of  £10,01H»  has  been  deducted  from  this  amount 
on  account  of  depreciation  in  value  of  the  comjiany's  investments,  and 
the  balance  (£1,994.  16s.  4d.)  is  carried  forward.  The  directors  regret 
that,  in  view  of  (he  necessity  for  making  this  provision,  the-y  are  unable 
to  reeommend  the  payment  of  a  dividend. 

WEST  INDIA  &  PANAMA  TELEGRAPH  CO.  (LTD.)— The  directors  in 
their  report  for  the  half-year  ended  Dee.  31,  1914,  refer  with  regret  to 
the  recent  death  of  Sir  .lohn  Cameron  Lamb,  C.B.,  C.M.O.,  who  had  been 
a  director  of  the  company  since  1906.  and  Sir  Alex.  F.  King,  K.C.B,.  has 
been  elected  to  a  seat  at  the  board.  For  the  half-vear  the  amount  to 
credit  of  revenue  is  £49,935.  2s.  Id.,  against  £38,699. 'Os.  lid.  for  the  cor- 
responding period  of  1913,  and  the  exiien.ses  have  been  £31.251.  15s.  (id., 
against  £25,629.  His.  4d.  The  balance  is  £18,683.  (is.  7d.,  to  which  is 
added  £1,825.  2s.  5d.  interest  on  investments,  and  £922.  (ts.  Id.  brought 
forward,  making  an  available  total  of  £21,430.  9s.  Id.  The  diiiectors 
pro]iose  the  payment  of  dividends  of  6s.  per  share  on  the  first  and  second 
preference  shares  for  the  six  months  to  Dec.  31,  and  of  9d.  jier  share 
the  ordinary  shares  (tax  free),  leaving  £(i,348.  His.  4d.  lo  carry  forward. 
The  traftic  receipts  for  the  six  months,  taken  as  a  whole,  show  an  increase. 
While  on  the  one  hand  the  reeei|its  in  August  and  Septeml>er  were 
materially  benefited  as  a  result  of  the  war  in  Europe,  there  was  a  great 
falling  off  in  the  months  of  C>ctober.  November  and  December  owing  tp 
the  reduction  in  rates  consequent  upon  the  carrying  out  of  the  new 
agreement  with  the  Imperial,  Canadian  and  Colonial  (Jovernments. 
well  as  to  the  continued  comiietition  at  I'orlo  Hico.  At  the  .sanu"  time 
the  pressure  of  war  conditions  has  necessitated  a  continuous  day  aad 
night  service  at  their  stations,  involving  a  greatly  increased  expenditure. 
The  cost  of  maintenance  of  cables  was  practically  the  same  as  in  the  cor- 
responding period  of  last  year.  .Vs  in  the  ease  of  most  other  companies, 
the  investments  in  respect  of  reserve  funds  have  considerably  dcpre- 
1  iaied  viz..  to  the  extent  of  about  £15,000.  The  dii-ectors  consider  th»t 
t-he  present  circumstances  render  it  inadvisable  to  make  any  speoiflo 
jirovision  for  this  depreciation. 

WESTERN  CANADA  POWER  CO.  (LTD.)— The  gross  earnings  for  1914 
we;v  s;il.5.S(iii  .mil  operntiiii;  e\peiises  .S87,1.50.  leaving  a  surphid  of 
S22S.(i50..  An  additional  expendilure  of  about  890,000  is  re(|Uired  to 
coruplete  the  installation  of  the  third  i.'cnerating  unit  ;  and  the  installa- 
tion of  the  fourth  generating  imit  (which  is  partly  paid  for)  will  ivquiw 
about  8165,000.  The  completion  of  the  dams  ncces.«ary  to  operate  the 
four  units  to  their  full  capacity  will  cost  S400,OIM).  and  the  complofed 
installation  will  then  produce  52,(K10  H.I'.  The  directors  now  prop<iKO  toj 
increase  the  capital  utock  and  to  ere.ite  nn  iesue  of  preference  shares,  in  | 
the  hope  that,  if  the  financial  stringency  is  prolonged,  holders  of  i(f 
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inurt;^;iL''-  si-curitirs  may  e\X'iitually  decide  to  oon\'eit  those  securities 
in(o  |H.I,i],.,i  -liaies. 

WESTON  SUPER-MARE  &  DISTRICT  ELECTRIC  SUPPLY  CO.  (LTD.)— At 
tlie  recent  meeting  the  chaiiman  (Mr.  t!eo.  .7.  SonierviUe)  said  that  the 
working  accounts  for  the  year  sliowed  a  credit  balance  of  £9,2.50.  Divi- 
dends at  rate  of  (i  per  cent,  on  the  jireference  and  3  per  cent,  on  the  ordin- 
ary shares  for  tlie  year  were  declared  and  £S(I9  carried  forward. 

WOLVERHAMPTON  DISTRICT  ELECTRIC  TRAMWAYS  (LTD.)— The  past 
year's  revenue  was  £28,359.  After  deducting  ex]ieiisi's  (including 
debenture  interest,  repairs  and  maintenance,  and  pnuhlm^  tJ.diMi  for 
renewals)  the  profit  was  £2,3.50,  to  wliich  has  to  be  addnl  i.l:;!  Iirnught 
fnrw.ard.  The  directors  propose  to  place  to  reserve  t.">()0.  ami  to  |)ay  a 
ili\idend  on  the  ordinary  shares  of  1  per  cent.  |ier  annum,  carrying 
I.  I  ward  £386. 

YORKSHIRE  (WOOLLEN  DISTRICT)  ELECTRIC  TRAMWAYS  (LTD.)— The 
ii  Miiiu-  for  1914  was  lli.l.lis.'i.  an  nicrra?.i-  of  l^.STIi.  After  setting  aside 
U.-.IHI  to  renewals  fund,  thin-  remains  k:9.(;'.l7,  which,  added  to  £1,891 
from  1913,  makes  an  available  balance  of  £1 1,588.  The  directors  propo.se 
to  place  £2.(1(1(1  lo  reserve,  to  pay  a  dividend  at  rate  of  'ii  per  cent,  per 
annum  on  the  ordinary  shares  and  to  carry  forward  £2, .587. 


NEW   COMPANIES,  MORTGAGES  AND 
CHARGES,  &c. 

NEW   COMPANIES. 

EAST  LANCASHIRE  ELECTRICAL  CO.  (ACCRINGTON)  (LTD.)  (140,029)— 
Reg.  April  21,  capital  £1,000  in  £1  shares,  to  carry  on  the  business  of 
electric,  silver  or  nickel  platers  and  polishers,  electrie  light  and  power 
engii»eers,  makers  of  electric  cooking  and  heating  api)aratus  and  machinery 
for  electrical,  mechanical  and  textile  purposes.  Private  company.  Fu'st 
directors  are  G.  W.  Somerville  and  F.  G.  Clarke.  Reg.  office  :  Paradise- 
■Street.  Accrington. 

ELECTRICAL  WHOLESALERS'  FEDERATION  (LTD.)  (140,094).— Reg. 
April  27,  as  com]»any  limited  by  guarantee,  not  having  a  share  capital. 
For  the  purpose  of  registration,  the  luimber  of  members  is  declared  not 
rto  exceed  100,  but  the  Committee  may  register  an  increase.  Each 
member  is  liable  for  not  more  than  5  guineas  in  the  event  of  wmding  up. 
The  objects  are  to  promote  and  protect  the  interests  of  wholesale  dealers 
in.  and  factors  and  sup])liers  of,  electrical  goods  and  ai>|iliane(.-s,  to  pro- 
mote the  consideration  and  discussion  r>f  all  questions  alfcfting  the  whole- 
sale electrical  trades,  to  procure,  circidate  and  su|j]^ly  information  (in- 
cliiding  status  information),  to  obtain  the  most  favourable  terms  and 
rati-s  frorji  manufacturers  of  goods  and  from  railway  and  shipping  com- 
panies and  other  carriers,  to  eivonraL'e  the  spttli'uiint  nf  di^jiuics  by 
arbitration,  to  act  as  or  noniiiiaii'  nr  lni  uhir-  ,ni.l  iiiii|iiii-.  ni  |iroMiote 
dis|)lays  of  electrical  goml-.  ni.i.  Iuih  i  \ .  .u|i|iliaiM  i-  ,iii,l  liitii]^-  and 
■drawings  of  same  at  National  and  luteriiational  lv\liiliitioiis.  and  to 
watch  over  and  protect  the  interests  of  persons  engaged  in  selling  elec- 
trical goods  and  ap])liances.     The  subscribers  are  :   M.  Heales,  engineer  ; 

F.  I'ooley,  engineer;  R.  W.  Smith,  engineer;  F.  .S.  Snnlh,  engineer: 
A.  C.  I!ca\rr.  lire  Iriial  iTL'.'iiiici- :    I".  L.  Davics,  electrical  engineer  :  and 

G.  1 1.  Donovan,  clictrical  iiigiiiier.  All  persons,  firms  or  companies  who 
arc  bona  tide  »  liolisalc  dealers  in  or  factors  or  suppliers  of  electrical  goods 
anil  appliances  are  iligilile  as  members.  The  management  is  vested  in  a 
Conindttce  of  not  less  than  .seven  nor  more  than  12  nienihers.  Manager  : 
F.  .S.  Smith.      P.cg.  ..Mill-  :   Aniberley  House.  Norfolk-street,  SIrauil,  VV.C. 

MORTGAGES  AND  CHARGES. 

AUTOELECTRIC  TRANSMISSION  (LTD.)-  Debenture  dated  April  15, 
1915,  I..  seciMi-  t2(").  rl.ai'j.il  on  comiiany's  undertaking  and  |iro|ier(v, 
present  ami  fi.tm.-.  inclu.lin..'  uncalled  capital.  H..lilers  :  A.  A.  Knight 
and  II.  L.  M...ai(a. 

BRITISH  ELECTRIC  AUTOMATIC  MACHINES  (LTD.) -Debenture  and 
IgKM-mi-nt  ir.  i..n.i.i-t  i..n  th.n-witli,  l...th  dali-.l  A).ril  12,  1915,  to  secure 
M,0<JO,  ihaigi-.l  on  tin-  c<.ui|ian\s  nri.l.rtaking  and  property  present  and 
uture,  incln,|in-uniall.-.l  .a|.ital.      Il..l.lcrs  :    Kleinwort,  Sons  &  Co. 

H0RTH-EA8TERN  ELECTRIC  SMELTING  CO.  (LTD.)— .Mortgage  dated 
Vpril  l(i,  1915,  to  secure  £0.250,  any  further  moneys  which  may  be 
dvaneed  or  become  owing,  charged  on  premises  in  VVallseiul  and  com- 
•any's  undertakinu  and  ])ro])erty,  present  antl  future.  Holder  :  Secretary 
f  State  for  War-. 

0.  H.  TURNER&CO.  (LTD.)— Issue  on  April  21, 1915,  of  £80  debentures, 
art  of  series  ..f  wlii.h  particulars  have  already  been  filed. 

WILLIAM  DENTON  (LTD.)— Mortgage  debenture  dated  April  20,  1915, 
Jsecure  £:;.".(|,  .harL'e.l  on  eompanj'"«  undertaking  and  proi)crty,  present 
lid  future,      ili.l.l.r,  L.  J.  Smith. 


CITY  NOTES. 


MEMORANDA  (May  5).— Haidc  rate  5  per  Cent.  («inec  Aug.  8,  1014). 
.ii.s.ijs  (K;;;.  Consols  I'ay  Day  .June  1.  Stocks  and  Shares  Ticket  Days 
ay  12  an.l  27.  I'ay  Days  May  13  and  28.  Pricj)  of  silver,  23ftd. 
AUCKLAND  ELECTRIC  TRAMWAYS  (LTD.)— Tile  directors  havedeclarerl 
nitciim  .In  I. lend  of  7d   per  share  (less  tax)  (311  the  ordinary  shares 


mt-n.lpavm.-nt  ..f 
the  hall  year  .-ml 
j)aid  in  Novemli. 
sold  to  consum.i- 
to  990,703.  com|.; 
1914.  The  nnml 
to  1.212.!MII.  a.ja. 


V  ..f  .mils  s,,l 
st   1.2211.11119 


Y   CORPN.  (LTD.)- 

dat  lll.-iat.-,.f  11  ] 
1911.  iiiakin.j.  wit 
nil.  In,   111.,  y.-ai. 

—The  directors  recom.- 
i.TC.-nt.  |n-r  amuim  for 
1  III.'  int.-iiiu  .livi.l.-n.l 
•I'll.-    iim.ili.T    i.f  uiiils 

.l,fl!l  III  tl..-  .•..IT.-,- 
.1  f..r  four  weeks  t 

|„.n.lm.4  l..ur  w.-.-ks  ..f 
o  March  2lj  amount -.-d 

CHLORIDE  ELECTRICAL  STORAGE  CO.  (LTD.)— The  directors  recommend 
a  dividend  of  10  per  cent,  on  the  ordinary  shares  lor  the  jjast  year,  the 
same  as  the  last  ten  years.  For  1912-13  there  was  also  a  bonus  of  7s.  6d. 
per  share  in  shares  and  for  1913-14,  a  bonus  of  2s.  per  shai-e  (10  per  cent.) 
in  cash. 

CITY  OF  BUENOS  AYRES  TRAMWAYS  CO.  (1904)  (LTD.)— A  dividend 
of  Is.  3d.  per  share  (at  rate  of  5  per  cent,  per  annum)  less  tax,  has  been 
declared  for  th.-  .(Uartcr  ended  March  31. 

COLOMBO  ELECTRIC  TRAMWAYS  &  LIGHTING  CO.  (LTD.)— The  directors 
have  declared  a  divitlend  of  10  per  cent,  for  the  year  1914.  £20,000  has 
been  transferred  to  general  reserve  and  renewal  fund,  and  £8,010  carried 
forward. 

CELL  TELEGRAPHIC  APPLIANCES  SYND.  (LIMITED  &  REDUCED).— 
.\  |..-tili.iu  fi.i-  til.-  .■..nlinjiafi..ri  of  the  r.-.luiii.m  ..f  the  capital  from 
i;4ll.(ill(l  to  t:2(l.(i(MI  will  1,1-  liiaril  by  .Mr.  .Instiee  Neville  on  .May  II. 

HOLSWORTHY  GAS  &  ELECTRIC  SUPPLY  CO.  (LTD.)— The  directors 
have  di_<lareil  a  dividend  of  4  per  cent,  for  the  past  year,  against  3i  per 
cent,  hi  1913. 

LA  PLATA  ELECTRIC  TRAMWAYS  CO.  (LTD.)— The  accounts  for  1914,. 
after  providing  for  d.-biutm.-  ami  ..ther  interest,  show  a  credit  balance 
of  £(i.til4,  which  the  directors  rccmnicnd  to  be  carried  forward. 

MONTREAL  LIGHT,  HEAT  &  POWER  CO.  (LTD.)— The  directors  have 
declared  a  dividend  of  2t  pei  cent,  on  tlie  paid-up  cajiitat  stock  (being  at 
rate  of  10  per  cent.  )>cr  annum)  f.ir  the  quarter  ended  April  .30. 

NAIROBI  ELECTRIC  POWER  &  LIGHTING  CO.  (LTD.)— An  extraordinary 
meeting  was  held  on  Wednesday  when  a  resolution  converting  thu. 
preference  shares  into  ordinary  shares  in  consideration  of  a  bonus  of  12J 
per  cent,  being  paid  in  fuUj'-paid  ordinary  shares  (or  cash  at  the  option  of 
the  company)  was  passed. 

REUTER'S  TELEGRAM  CO.  (LTD.)— Tin-  diivi-l.irs  have  appointi-.l  tli.' 
secretary  of  tlu-  .■..iiipaiiy  (Mi.  Walt.-r  ]•'.  Brailshaw)  to  be  manag.-i  .iii.l 
secretary.  .Mr.  lira.lsliaw  lias  been  coniiict.il  with  the  company  sinci- 
1874,  and  is  thoroughly  conversant  with  every  branch  of  the  Company's 
business. 

SAO  PAULO  TRAMWAY,  LIGHT  &  POWER  CO.  (LTD.)— The  directors 
have  ili'ilaiiil  a  ipiarti'ily  .lividend  of  2J  per  cent. 

SUBMARINE  CABLES  TRUST. — Announcement  is  made  on  another  pago 
of  the  drawing  of  01  certificates  of  this  Trust,  for  £120  .ste'riing  each 
(£7,320),  for  payment  by  Messrs.  Glyn,  Mills  &  Co.,  07,  Lombard-street, 
London,  E.C.     Interest  on  the  certificates  ceased  April  15. 


ELECTRICAL  COMPANIES'  SHARE   LIST. 

What  were  known  as  "  oHicial  quotations  "  are  not  now  issued,  but 
we  give  below  the  latest  prices  at  which  actual  transactions  took  place 
on  or  before  Wednesday,  May  5.  The  greatest  care  is  taken  in  oempiling 
these,  figures,   but  the  difticulty  of  verification  is  now  much  increased. 


Last 
Divi- 

W     DEND 


+i%' 


10% 
4% 
St  I  4% 
5    2/3 

lOi  9% 
10   6/0 

St.    5% 
lO)  6% 
St.  I  ■" 

St. 


^l 


s% 
4% 
9% 
4i% 


Electricity  Supply. 

Bournemouth  &  Poole  E.  L.  Ord 

Do.    4i%C.jm.  Pref 

Do-    67„  Cum.  2nd  Pref 

Brompton  &  Kensington  Ord 

Central  Elec.  Supp.  G.  Deb.  St 

Charing  Cross  West  End  &  City  Debs. 

Do.     4J%  Pref 

City  of  London  Elec.  Lt.  Ora 

Do.    6%  Pref 

Do.    5%  Deb.St 

County  of  London  6%  Pref 

Do.    2nd  Deb 

Edmundson's  Elec.  Supp.  4}%  Debs... 
Kensington  and  Knightsbridge  Ord.  .. 
London  Elec.  Supp.  6%  Pref 

Do.     4%  tvlort.  Debs 

Metropolitan  E.  Supp.  Ord 

Do.     IstMort.  Deb 

Newcastle&Dist.  E.L.  6%2ndDbs  .. 
Newcastle- 'on-TyneE.S.5%2d.\It.Db.St, 
North  Metropolitan  E.  P.  Supp.  6%  Pref 
South  London  E.S.  1st  Mort.  Debs. 
Urban  Elei:.Sui.p  4i%Db.St.  ... 
Corp.  Ord 


Price, 
Wed., 
Mays. 


9» 
9* 

lO-iV 
3i| 

90i 


Rate 

PER  CENT 

Yielded. 


Pre 


5% 
4^» 

St.     4% 
Sti  4% 


Electric  Railways  &  Tramways. 

B. :  l.J.  K'j..  n  action  5%  Debs 

Do.    6%  Cum.  Pref 

Central  London  Guar.  Assented  Ord.  . 

Do.        do.        Assented  Def.  Ord.  . 

Lanarkshire  Tramways 

London  Electric  Ry.  Ord 

Do.    4%  Prof 

Do.    4%  Debs 

Metropolitan  Ry.  Con.  Ord 

Do.     3k%  Pref 

Do.    3J% Convertible  Pref 


91 
4A 


110 
1154 

97i( 


86} 
3A 
94  i 
9Si 


5  19     1 
4    8    5' 


Mar,  Sept 
Feb,  Aug 
Feb,  Aug 
Mar,  Sept 


4    7  11       Jan,  July 


5  7    6 

6  7    5 


5  12    6 

6  4    2 
5  19    4 

4  12    3 

5  9  10 

4  15    3 

6  1   10 

5  1     0 
S  10    4 


77J 


4   14    9 

5  19    9 

8    0    0 

5    2    7 

'  5    4  10 

5  17  11 

:  4  10    6 

16    3     1 

4  14    2 

4     3    4 

4  10    0 

4  14    3 

tCx  divldtnd  or  InKrwtT 


Feb,  Aug. 
Mar.  Jly 
Jun, Deo 
Feb,  Aug 
My,  Nov 

July 
Feb,  Aug 

Jan.Vly 
Mar,  Aug. 

J.in.  Jly 
M.-ir,  Sept 
M.ir.  Sept 

Apl.  Oct 

Jan.  Jly. 
Apl,  Oct 
Mar,  Sapt 

Jan,  Jly. 

Apl,  Oct 
Feb,  Aug 


Feb,  Aut 
Jan.  July 
Mar.  Sept. 
Jan.  Jly. 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
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ELECTRICAL  COMPANIES'  SHARE  UST.— Continued. 


fe   LastI 

S  Dnri-' 

en    OENDJ 


PfiM, 

Wed., 
May  5. 


Rate 

PER  CENT. 

1  Yielded. 


Electric  Railways  and  Tramways. - 


St  ;  4% 

St.  I  41°,i 
St  6% 
St '  4% 
St  4% 
St.     4% 


4i% 


Metropolitan  Ry.  3i%  A  Debs. 

Do.    3)%  Debs 

Metropolitan  Dist.  Ry.  Ord • 

Do.     4%  Prior  Lien 

Do.    4}%FirstPr6f 

Do.    6%  Perp.  Debs 

Do.    4%  Debs 

Do.     4%  Debs.  (1903-5; 

Do.    4%  Guar.  Stock 

Underground  E.  Rys.  of  London  Shares. 

Do.    AOrd . 

Do.    6%  Inc.  Debs 

Do.    6%  Inc.  Bds„  with  coup.  IS 

Do.    4J%  Bds 

Yorkshire  W.  Riding  Ord 

Electric  Manufacturing,  &c. 

Babcccic  &  Wilcox  Ord 

Brit.  Aluminium  Ord •  • 

Do.     Prior  Lien  Debs 

Do.    6%  Pref 

Brit.  Iniulated  &  Helsby  Ord 

Do.    6%  Cum.  Pref 

British  L.M.Ericision  Mfg.  Cm.6%  Pref. 

7i%    Brit.  Westinghouse  Pref 

b'^        Do.     6''o  Prior  Lien  Debs 

4''„  :     Do.     4%  Mort.  Deb.  St 

5/0   :  Callender's  Cable,  &c.,  Co.  Ord 

2/6  i     Do.     b%  Pref 

15%     Castner  Kellner 

6%  i  Dick,  Kerr  &  Co.  6%  Pref.     

..      Edison&Swan  U.EIec.LtA.  £3pd 

6%  1  Elec.  Construction  Ord 

4%       Do.  4%  Debs 

6/0     General  Electric  6%  Pref 

20%,  W.  T.  Henley's  Telegh.  Wks.  Co.  Ord.  . 

2/3         Do.    4J%  Cum.  Pref 

4J%!      Do.     4J%Db 

5%     India  Rubber,  G.  P.  Sic,  Ord 

5%  1     Do.  Pref 

Debs 


5% 

7.d. 

15%, 

3/0 

6% 


12  36/0    Telegh.  Con.  &  Main.  Co. 


Do.     4t%Debs. 


'  I2J%,  VickersOrd., 


1    6d.   I     Do.    5%  Pref. . 

St.    4%       Do.     1st  Debs 

lOOl  4i%!    Do.    4i%  2nd  Debs 

I        I  Telegraphs. 

St    30/0  I  Anglo  American  6%  Pref.  Ord. 

St  I  30/0  1     Do.     Def.  Ord 

Sti  4%  I  CcmmercialCable4%Debs.  .. 

10    5%     Cuba  Submarine  Ord 

Do.     10%  Pref 

Direct  Spanish  10%  Prel 

Direct  United  States 

25/0    Eastern  Tel.  Co.  Ord 


17/6  I     Do.    3i%Pref.. 

'"         "  i.    4%  Debs 

tern  Extension  Tel.  Co.,  4%  Debs.. 


*% 


Do. 


Do.    Ord 


13% 
2/0 
1:  1/41 
10|  1/3 
10  6% 
10  -  - 
St 


■ithCoup.  6... 


II  A 
6t 
lA 

102' 

:3i 

Hi 
•Hi 
3J 


lo;. 

Hi 


8  A 
973 
37  i 


5% 


at.  I 

St  I 


Gt  Northern  Tel.  Co. 
Indo-European  .... 
Marconi's  Wireless  Tel.  Co, 

Do.     7%  Pref 

West  India  &  Panama  Ord, 

Do.     1st  Pref 

Western  Tele^h.  Co 

Do.     4%  Deb.  St 

Telephones. 

American  Telephn.  &  Telgh.  $100  Cap. 

Cuban  Telephn.  Co.  5%  Bds 

7.d.  i  Monte  Video  Telephn.  Ord   

4i%|  New  York  Telephone  4J%  Bds 

10%  !  Oriental  Telephone  Ord 

4%  j     Do.     Db.  St 

4i%  Telephn.  Co.  of  Egypt  Db.  St 

"  '"      United  River  Plate  Ord 

Do.     5%  Cum.  Pref 

Do.    Deb.  Stk 

Financial  and  Investment. 

ClobeTelegh.  &  Trust 

Do.    6%  Pf 

Mackay  Com.panies' Common 

Do.     $100  Pref     

Submarine  Cable  Trust  Certs 

Colonial  and  Foreign  Railways, 

Anglo  ArgentlneTrams.  5%  Debs 

Do.    4!%  Debs 

Do.    4%  Debs 

Do.     5i%  1st  Pref 

Do.    5i%  2nd  Pref 

Brazilian  Traction  Ord 

Do.     6%.Pref 

Brisbane  Trams  Ord 

Do.    5%  Cum.  Pref 

British  Columbia  41%  Con.  Debs 

Calcutta  Elec.  Trams.  Ord 

Havana  Elec.  Ry.  5%  Bds 

Madras  Elec.  Trams  6%  Cum.  Pref.   . . 

Manaos  Trams  5%  Debs 

Mexico  Trams  Common  St 

Do.    5%  Bds    

44%  Montreal  Street  Ry.  4J%  Debs.  (1922).. 
5%  '  RiodeJaneiroTram,  L.  &P.  SOyr.  Bds 
4J%i  Toronto  Railway  Co.  4J%  Bds 

Colonial  and  Foreign  Electric 

Adelaide  Elec.  Supply  6%  Pref 

Do.    5%  Debs 

Bombay  E.  S.  &T6%  Pref 

Calcutta  E.  S.  Corp.  Ord   

Do.     5%  Pref  

Canadian  Gen.  Elec.  Common  St  

Melbourne  Elec.  SupplyS%  btMt.  Debs. 

Do.     5%  Cons.  Dob.  St 

Shawlniean  Witer&PoweT5%  Bds 

Do,     Cap.  Stock 

Toronto  Power  4i%  Debs.  St 


13tt 
29^ 


811 
I3fi 


St 

5% 

St' 

ti? 

St 

5 

2/9 

b 

2« 

100 

.$U 

100 

$U 

b 

4/0 

b 

■/lb 

St 

4J% 

5 

9»% 

5% 

!) 

6% 

lOU 

5% 

Jan,  July 
Jan,  July 
Feb,  Au? 
May,  Nov 
Feb,  Aug 


5    6  11 

7    8    4 

4    8    6 

6    0  10 

4  13  11 

5    2    0 

6     8  10 

6  112 

4  16    0 

5  12  11 

7  17  iS 

5  17     2 

5    8  10 

6     9    0 

5     I     3 

4    S  11 

7  14  10 

9     2  11 

5  15  11 

5  17    9 

6  17  11 

4  10    0 

4  13     9 

5  11     1 

5  16    9 

4     2    2 

6     7    7 

4    4    3 

6  15    9 

4  14     1 

4     5    7 

4    6     1 

.July 
,  July 
,  July 
,  Sept 


Mar,  Sept 

Mar,  Sept 

Jan,  July 

March 

Apl.  Oct 


Ma 


5  12  11 

6  11  10 
5  3  11 
5  13  10 


7  10  1 

5  15  9. 

11  17  0 

10  S  11 


6  12    5 

4  12     1 

5  0     0 


Tramways ,  &c, 


11 


St 

1 

_..    6l%|    Do,    St%  2nd  Mort  Del». 

tEx  dividend  or  Interest 


4J%Con3,  Deb.  St,      

Victoria  Falb  U  Transvaal  P.  Co.,  6%P/ 


891 

5  10    7 

£7i 

5    3    0 

83 

4  16     3 

4} 

6    5    7 

3i 

7     1   11 

56J 

10  13     4 

56t 

6  11     2 

7i 

5  10    4 

Btr 

5    0     8 

5    4    6 

61 

7    6    2 

88i 

5  13    3 

5 

6    0    0 

69 

7    4  11 

42 

57 

8  15     5 

100 

4  10    0 

791 

6    S    9 

951 

4  14    3 

iupply,  & 

"• 

■A\ 

5  14    3 

4  16    7 

10* 

5  16    4 

6  4 

b  12     1 

4fi 

5    0     5 

92 

7  10    4 

102i 

4  17     9 

lOOi 

4  18    0 

lOli 

4  18    6 

128 

4  13    9 

98 

4  112 

BSl 

5    2    0 

89 

6  'a  8 

July. 
Jan.  July 
Aug.  Feb 
Jan,  July 
Mar,  Sep 

Anril 
Ap  I, Oct 
Jan.  July 
Jan,  July 
Feb,  Aug 
May,  Nov 

Sept 
Feb,  Aug 

May 
Jan,  July 
Jun,  Dec 
Feb,  Aug 

Jun,  Dec 
Feb,  Aug 
Apl,  Oct 
Apl,  Oct 
Mar,  July 
Jan,  Jly 
May,  Aug 
May,  Aug 
Jun,  Dec 
Jan,  Dec 

Fb.My.Aug.N 
Fb,My,Aug.N 
Ja.Ap.  llv.O 
May,  Nov. 


Ja.Ap.JIy.O 

Ja,My,Jly,0 

Ja.My.JIy.O 

May,  Nov 

Feb,  Aug 

Ja,AD,Jly.O 

Ja.  My,  Jlv 

May,  Nov 

April 

July 

May.  Nov 

May,  Nov 

Mr.Jly.O.Dec 

Jan,  Dec 

Ja.Ap,  Jn.O 

Jan,    Jly 

Nov. 

May,  Nov 
AdI,  Oct 
Jrrn,  July 
Jan,  July 
Apl.  Oct 
Jan,  July 
Jan,  July 

Sp,Dc,Mr,Jn 
Sp,Dc.Mr,Jn 
Ja,Apl.Jly.O 
Ja.Ap,  jiy.C 
Apl,  Oct 


J.an.  July 

Jan,  July 

Jan,  July 

Fb.M.AuB.N 

Ja,Apl,Jly,0 

May 

May,  Nov 

Mar,  Sep 
Feb,  Aug 

Jan,' July 
Fb.M,Aug-.N, 
M^r,  Sep 
Feb,  Aug 
Jun,  Dec 
Feb,  Aug 

Mar,  Sept 
Jun,  Dec 

Apl,  Oct 

Ja.Apl'jly.O 
June,  Dec 
Apl,  Oct 
Jan,  July 

Ja.Apl.Jly.O 
Jan,  July 
May,  Nov 
Jan,  July 
Jan,  July 


HETAL  PB3CBB. 

Messrs.  J.  B.  Gamham  &  Sons.  132,  Upper  Thame!!-street,  London,  E.C.,  quote  under 

date  May  5,  the  following  as  the  present  basis  prices  of 

New  Mbtau.              per  lb.  i  per  ton. 

Solid  Drawn  Brass  Tubes Hid.  !  Antimony  „.._.. £95    0    0 

Solid  Drawn  Copper  Tubes 13Jd.     English  Lead..  ~ £21     0    0 

Brazed  Copper  Tubes 13;d.  i 

Brazed  Brass  Tube) 13id.                           Ouj  MbtalIi  per  ton. 

Brass  Wire 1  ijd.     Clean  Scrap  Copper £73    0    0 

Copper  Wire , I25d.     Brazlery  Copper  Saap •  £68    0    0 

Rolled  Brass  1 1  .M.     Clean  Scrap  Brass £53    0    0 

BrassSheets  „....     12}d.     Old  Lead    £18    0    0 

Old  Zinc £»5     0    0 

per  ton.  I  Hollow  Pewter £115    0    0 

CopperSheetj    £100    0    0      Black  Pewter £85    0    0 

Spelter £69  13    0     Gun  Metal £62    0    0            I 

Mr.  A.  Joseph,  EarNstreet,  London-road,  Southwark,  London.  S.E..  quotes  uiider  date  \ 

May  4,  the  following  prices  of  Scrap  Metals  ; — 

per  ton.  per  ton. 

Aluminium  Cuttings    £66    0    0      Old  Lead £19  0     0 

Clean  Mixed  Brass    £52    0    0     Tea  Lead £18    0    0 

Clean  Copper £72    0    0      Old  Zinc £46    0    0 

>?!■  in  C.iper  Cuttings £74    0    0      Hollow  Pewter £120    0    0 

Braziery  Copper £68    0    0      Shaped  Black  Pewter £85    0    0 

Gun  Metal £64    0    0 

Mr.  Joseph  can  supply  solder  at  tn^  following  prices  per  ton  :  Plumber's  Solder  (In  bar 

or  strip).  £75;  Commercial  Tinman's  Solder.  £95  :  Blowpipe  Solder.  £105. 


ELECTRIC  TRAMWAY  &  RAILWAY  TRAFFIC  RECEIPTS. 

,  iMc-                        Week            1        Inc.  or  dec. 
LINE.                       „d,d,           1       j        (J, 

AaGRBGATB. 

No.ofI    , »    line  or  dec. 

weeks.  1   A"°""*-  1        (a) 

Aberdeen  Corporation  . . . 

Anglo- Argentine 

Ashton-under-Lyne 

Ayr  Corporation 

Bath  Electric  Trams,  Ltd 
Birkenhead  Corporation . . 
t  Birmingham  Corporation. 
Blackburn  Corporation  . . 

Bolton  Corporation 

t  Bournemouth  Corporation 
Bradfi  ra  Corporation  . 

Brighton  Corporation 

tBristol  Trams  &  Carriaeo 
Burmah  E.  Trams  &  Ltg. 
Burnley  Corporation   .... 

Burton  Corporation 

Bury  Corporation 

Calcutta  Tramways  Co.  .. 

Camborne-Redruth   

Cardiff  Corporation 

Central  London  Railway. . 
Cork  Electric  Trams  Co.. . 

Croydon  Corporation 

•Derby  Corporation 

Dover  Corporation 

Dublin  Sl  Lucan  Railway  . 

Dublin  United 

Dundee  Corporation 

East  Ham  Council 

Erith  Urban  Council 

Exeter  Corporation 

Glasgow  Corporation 

Glossop  Trams 

Gloucester  Corpn 

t  Halifax  Corporation 

Hastings  Elec.  Trams  Co. . 

Hong  Kong 

Hudderstield  Corpn 

Hull  Corporation 

Utord  DistrictCouncil. . . . 

Ilkeston  Corporation . . . 

Ipswich  Corporation  . . . 

IsleofThanetCo 

Kilmarnock  Corporation 

Lanarkshire  Trams  Co. 

Lancashire  United    .... 

Leeds  Corporation  .... 

Leicester  Corporation  .. 

Leitli  Corporation  

Lincoln  Corporation 

LiverpoolCorporation .... 

Liverpool  Overhead  Rly.. 

LlandudnoSiColwynBayR 

London CountyCouncil  .. 

London  Elec.  Ry.  Co 

London  United 

Lowestoft  Corporation  ... 

Maidstone  Corporation . . , 

Manchester  Corporation  .. 

Mersey  Railway    

Nelson  Corporation 

Newcastle-on-Tyne  Corpn, 

Newport  (Mon.)  Corpn 

Northampton  Corporation 

Oldham  Corporation 

Perth  (N.B.)  Corporation. 

Perth  (W.A.)  Elec.  Trams. 

Portsmouth  Corporation . . 

Preston  Corporation 

Rotherham  Corporation  . , 

Salford  Corporation 

Shanghai 

(Sheffield  Corporation 

Singapore  Trams 

Southampton  Corpn 

Southend  Corporation .... 

St'lyb'dge.Hyde.SicJt  B, 

Sunderland  Corporation  . . 

Sunderland  District     , . . . 

SwUiuon Corporation  .... 

Tyneside  Tram  Co 

Wallasey  Corporation  . . . . 

WalsallCorporation 

Warrington  Corporation . . 

West  Ham  Corporation . . 

Wolverhampton  Corpn.. 

Yorkshire  W.R.  Trams  . . , 
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May        2 
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..       28 
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April  23 


1,870 
1.629 
8.401 
2,939 


I7;326 


8.494 

$10,496 

1.324 


517 
1.177 

678 

421 
2,966 

983 
1.534 
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R445 
361 


78.534 

867.396 

2,332 

16,527 

5,887 
44,419 

6,132 
12.3?4 

9.023 
29.132 

4.521 
148.266 

7,915  ■ 
1,277 
6.333 
R  1,000 ,002 
2,099 
8,855 

7.655 
6.034 
4,573 
1.265 
2.184 
98.354 
63.381 
5,940 

1,526 

974,911 

1,992 

1,263 

8'.792 

13.088 

$192.2  ;6 

11.855 

'  13.723 

2,835 

4  0 

1,961 

9,056 

7.976 

30,130 

26,496 

33.654 

49,252 

35,046 
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78,034 

'S60 
26.860 
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1^,428 


45,279 

$136,732 

5,4t0 

3,263 


2.336 

93/ 

1,817 


12.999 
-  R39.219 
1,042 


315 
518 
388 


5,521 
1.374 
1.197 


739 
8.2J2 
5,317 

1 1 ,630 
1.713 

12,713 
4,251 

26.530 


73 
279 
62 


la)  These  comparisons  are  with  the  corrospondlng  p«iod  last  year.      •  Partly  electrical. 

t  iDCludM  omnlbusw.  kc.  t  Minus  2  days.  I  Mlmu  3  dan  II  Plus  3  dair» 

H  Plus  2  dan.         ••  Cominrcd  with  ore  wi-ek  mote  last  year. 
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Submarine  Telegraphs  in  War  Time. 

In  the  reports  of  the  meetings  of  the  various  submarine 
cable  companies,  which  appear  in  another  column,  there  are 
features  of  pubhc  mterest  outside  the  record  of  continued 
prosperity  and  commercial  usefuhiess  of  the  great  submarine 
cable  companies,  which  have  their  centre  in  London.  The 
war  service  record  of  each  enterprise  whose  proceedings  we 
report,  give  emphasis  to  the  importance,  the  indispensabihty, 
and,  above  all,  the  dependability,  of  the  submarine  telegraph 
cable,  which  has  in  no  single  instance  failed  Hritain  and  her 
Allies  in  the  great  world  campaign  in  which  they  are  so 
strenuously  engaged.  In  deahng  with  a  question  of  this 
kind  one  naturally  turns  to  the  larger  enterprises,  the  greater 
including  the  less.  At  the  mectingof  the  Eastern  Extension 
Australasia  &  China  Telegraph  Co.,  Sir  John  Wolfe  Baery 
presented  a  statement  of  the  operations  of  the  Company 
which  especially  sheds  lustre  on  the  .service,  and  covers  with 
honour  the  superintendent  and  staff  of  the  Company  at  the 
-/Ocos  Islands.  It  is  a  splendid  record  of  noble  service 
tendered.  As  Sir  John  pointed  out,  a  grave  catastrophe 
•flight  have  resuhed  from  a  visit  to  Cocos  of  the  German 
»mmerce  raider,  "  Emden,"  but  thanks  to  the  foresight 

md  level-headedncss  of  the  men  responsible  for  the  conduct 


of    operations    in  that  out-of-the-way  field,  the  deep-laid 
scheme  of  the  commander  of  the  German  vessel,  who  might 
reasonably  have  expected  the  fullest  measure  of  success 
for  any  operations  he  had  planned,  caused  comparatively 
small  physical  damage,  and  still  less  was  he  able  to   inter- 
rupt   for  long  the    normal  working   of    the  station.     As 
the   result  of  a  careful  look  out  the  cables  were  actively 
employed  in   notifying  the  ajjpearance  of  the  "  Emden," 
and  the  Company's  wireless  station  at  Cocos  succeeded  in 
notifyhig  the  fine  Australian  warship,  "  Sydney,"  of  the- 
threatened  danger,  and  by  this  means  a  serious  disaster  was 
avoided.     It  was  gratifjang  to  the  shareholders,  as  it  will 
be  to  the  widespread  staffs  of  the    submarine  telegraph 
companies,  to  know  that  the  efforts  of  the  Cocos  men  have 
not  only  been  fully  appreciated  by  the  directors  and  officials 
at  headquarters,  but  that  the  Home  Government  and  the 
Committee  of  Lloyd's    have   also  expressed  their  appre- 
ciation of  the  services  rendered.     The  record  of  Cocos  is, 
we  feel  sure,  but  the  record  of  what  other  station  staffs  will 
accomplish  if  the  occasion  arises.    Several  times  in  the  past, 
British  telegraph  men  abroad  have  been  called  upon  for 
special  service  of  more  or  less  similar  character,  and  they 
have  always  risen  to  the  occasion  ;    Cocos  staiads  out  as  a 
brilhant  example  of  fine   work  well  accomplished.     The 
services  of  the  Eastern  Extension  Company  have,  duruig 
the  present  war,  been  equally  well  rendered  to  the  public 
in  taking  up  the  traffic  of  the  Pacific  Cable  owing  to  the 
destruction  caused  by  the  German  raider  "  Niirnberg,"  at 
Fanning   Island.     At  Singapore,  on  the  other  hand,  the 
Company's  staff  were  the  victims  of  the  cruel  mutiny  which 
caused  the  loss  of  several  valuable  fives,   and  telegraph 
men  will  sincerely  condole  with  the  families  of  their  col- 
leagues who  were  thus  treacherously  and  purposelessly  done 
to  death. 


At  the  general  mectingof  the  Eastern  Telegraph  Company, 
also  reported  on  another  page.  Sir  Jon.>J  Wolfe  Barky  was 
able  to  give  an  excellent  account  of  the  Company's  work 
during  the  anxious  time  from  August  to  December,  and  also 
to  review  briefly  the  submarine  telegraph  position  at  the 
present  time.  This  Company's  great  semces  to  the  public 
have  been  no  less  conspicuous  than  those  of  the  sister 
Company,  and  the  foresight  which  added  to  the  "  via 
Eastern  "  service  the  new  cables,  and  renewals  and  repairs 
to  the  older  cables,  is  indicated  in  every  fine  of  the  Chair- 
man's speech,  thiLs  enabling  the  Eastern  and  Associated 
Companies  to  render  adequate  service  even  m  such  times 
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of  very  great  pressure  and  anxiety  as  the  present.  No 
fuller  justification  for  the  building  up  of  great  reserves  for 
the  purposes  of  rendering  the  submarine  telegiaph  ser\'ice 
capable  of  meeting  the  fullest  demands  of  the  coiuitry,  even 
ill  such  miforeseen  circumstances  as  have  prevailed  since 
August  last,  could  possibly  be  needed,  and  the  maimer  in 
which  the  abnormal  demands  upon  the  Eastern  and  Asso- 
ciated Compani3s'  servic;s  have  been  met  is  a  matter  worthy 
of  national  recognition.  We  may  indeed  say  there  is  the 
best  evidence  available  over  a  vast  field  of  operations  that 
the  foresight,  skill  and  technical  capacity  of  the  submarine 
service  have  met  the  strain  of  the  situation  to  the  fullest 
extent,  not  without  difficulty  nor  without  anxiety,  but  with 
complete  success,  as  is  shown  by  the  appreciation  which 
the  Cable  Companies  have  received  from  all  who  have  called 
upon  their  services  in  a  time  of  great  stress.  Some  measure 
of  this  pressure  will  be  reahsed  from  the  Chairman's  refer- 
ence to  the  services  of  Sir  John  Denison-Pender,  the 
\Tice-chaiiman  and  managuig director,  whose  statement  as  to 
the  friendly  relations  existing  between  the  officials  and  him- 
self will  accoimt  for  much  of  the  success  of  the  Company. 
That  the  public,  largely  owdng  to  circumstances  outside  the 
control  of  the  Companies,  has  been  debarred  from  certain 
privileges  which  had  been  plamied  for  their  benefit,  is  not 
to  be  set  against  the  Companies'  ser^^ces.  After  the 
earlier  pressure  of  work  had  been  removed  the  facihties 
which  the  telegraph  companies  had  readily  given  to  the 
telegraphing  pubhc  in  the  form  of  deferred  and  other  re- 
duced-charge telegrams  were  resumed,  and  the  pubhc  is, 
moreover,  promised  the  full  measure  of  cheap  and  effective 
submarme  telegraph  service  as  soon  as  the  Government 
requirements  make  this  possible.  At  the  Eastern  meeting 
Sir  John  Wolfe  Barry  repeated  the  appreciation  which 
the  directors  and  officials  of  the  Company  feel  of  the  patriotic 
devotion  and  high  sense  of  duty  shown  by  the  staff  of  the 
Company,  both  on  shore  and  afloat.  This  whole-hearted 
co-operation  mider  trvuig  and  sometimes  risky  conditions 
was  the  subject  of  some  very  feelmg  remarks  from  the 
Chairman,  and  it  is  not  surprismg  to  hear  that  the 
services  demanded  from  the  officials  and  staff  of  the  sub- 
marine cable  companies,  as  we  luiderstand,  at  the  express 
wish  of  the  naval  and  military  authorities,  has  somewhat 
reduced  the  number  of  submarine  telegraph  men  in  the 
firing  \'me.  This  notwithstanding,  a  large  number  of 
the  Eastern  and  Associated  Companies'  Head  Office  staffs 
are  at  the  front  or  in  training,  and  all  have  been  liberally 
dealt  with  by  the  Companies,  with  the  full  approval  of 
the  stockholders. 


\ 


Electricity  Supply  at  Coventry. 

DoLHT.s  have  .sometimes  been  expressed  as  to  the  wisdom 
of  supplying  electrical  energy  for  jxiwer  at  low  prices,  such 
as  Ood.  per  unit.  Time  after  time  the  timid  engineer  has 
pointed  out  that  the  average  price  per  unit  was  considerably 
higher  than  such  a  figure,  and  that  there  was  considerable 
risk  in  selling  at  low  prices,  because  the  low-priced  imits 
might  eventually  become  the  bulk  of  the  output.  On  the 
other  hand,  prograssiye  cnguieers  thought  otherwise,  and 
were  prejjared  to  back  (heir  opinions  with  practice.      I'^roin 


time  to  time  we  now  see  the  happy  results  of  this  poUcy. 
Coventry  is  a  case  m  point.  Six  years  ago  the  output 
amounted  to  only  about  4J  milUon  units,  but  during  tlie 
past  year  the  units  sold  amoimted  to  20J  milhons,  and  tliis 
was  4J  milhons  more  than  in  the  preceding  year.  The 
hghtuig  part  of  the  load  is  now  only  6-9  per  cent,  of  the  total, 
so  that  the  output  is  almost  wholly  for  power  purposes,  and 
yet  the  net  profit  was  nearly  £23,000.  This  happy  resuh 
has  been  obtained  by  careful  management,  and  by  following 
the  soiuid  pohcy  of  making  concessions  to  consumers  when- 
ever the  profits  admitted  of  this  bemg  done.  Thus  it  is  that 
electrical  energy  is  now  given  at  such  prices  that  it  is  not 
worth  wliile  for  any  manufacturer  to  put  down  private 
plant  for  his  needs,  and  consequently  electric  power  is  being 
supphed  to  most  of  the  large  enghieering  works  at  Coventry. 


Industrial  Research. — Un  Thursday  last  week,  ilr.  Pea.se 
infurnicd  a  deputation  from  the  Roval  Society  and  Chemical 
Society  at  the  Board  of  Trade  that  a  scheme  had  been  ap- 
proved in  principle  according  to  which  substantial  additional 
assistance  would  be  given  by  the  Government  to  scientific 
education  and  industrial  research. 

"  Tramways  and  Light  Railways  Association  Journal." — 

The  April  number  of  this  Journal  contains  a  full  report  of  the 
judgment  of  the  House  of  Lords  on  the  appeal  of  the  London 
County  Council  re  the  assessment  of  the  L.C.C.  tramways  in 
the  Borough  of  Islington.  A  report  is  also  given  of  a  case 
before  the  Leicester  County  Court  for  damages  against  the 
Leicester  Corporation  through  a  tramcar  accident. 

Royal  Engineers  (T.F.) — The  following  appointments  have 
been  made  : — 

No.  4  Electric  Lights  Company,  Devonshire  (Fortres.s)  Engineers :  Mr. 
Geo.  O.  Tipping  to  be  second  lieutenant. 

Electric  Ligfits  Companies  No.  3,  Glamorgan  (Fortress)  Engineers  : 
Lieut.  J.  W.  Law  to  be  temporary  captain  ;  Second  Lieut.  H.  K.  Benson 
to  be  temporary  lieutenant. 

Electric  Lights  Companies  No.  4,  Glamorgan  (Fortress)  Engineers  : 
Second  Lieuts.  J.  L.  Wilson,  T.  Challoner  and  C.  H.  Law  to  be  temporary 
lieutenants. 

Determination  of  Magnet  Polarity. — The  "  Engineer  " 
gives  jmrticularg  of  a  search  coil  due  to  Dr.  E.  Rosenberg  used 
to  determint  the  polarity  of  the  parts  of  a  magnet  system.  A 
compass  is  often  employed  for  this  purpose,  but  the  possibility 
of  reversal  by  the  stiong  fields  jjresent  renders  its  use  unsafe. 
The  search  coil  is  made  up  of  .5iS()  turns,  having  a  resistance  of 
1-.5  ohms,  wound  on  an  iron  bar  10  mm.  diameter  and  63  mm. 
long.  The  coil  is  connected  to  a  milli-voltmeter.  To  deter- 
mine the  polarity  of  a  pole,  one  end  of  the  apparatus  is  brought 
up  to  it  and  quickly  withdrawn — the  direction  of  the  deflectioa 
obtained  is  an  indication  of  the  polarity  of  the  pole.  The 
appai'atus  is  sufficiently  sensitive  to  indicate  the  polarity  of  the 
commutating  iiolcs  of  a  machine  due  to  remanent  magnetism. 
It  is  suggested  that  this  might  be  useful,  after  a  tramway  acci- 
dent, for  instance,  in  indicating  whether  a  machine  had  last 
run  as  a  motor  or  as  a  generator  if  the  direction  of  rotation  were 
known. 

Electric  Taxicab  Development  in  the  United  States. — 

The  electric  ta.xicab  is  fast  establishing  itself  in  the  United 
States  as  a  superior  and  more  ecoiiDmical  vehicle  to  operate 
than  the  petrol  cal).  The  mo,  t  e.xtensivc  application  of 
electrics  to  taxicab  service  is  at  present  in  Berlin,  where  about 
6U0  electric  taxicabs  arc  in  use.  The  best  example  of  electric 
cab  development  in  the  United  States  is.  strange  to  say,  in 
Detroit,  the  home  of  the  petrol  car.  The.  Detroit  Taxi  ^ 
Transfer  Co. .is  now  operating  a  fleet  of  10  electrics,  which  i' 
being  increased  to  70  nr  more.  The  first  electric  with  which 
this  ((inipany  experimented  showed  a  mileage  of  1.375  miles  in 
< iiioMth,  and   by  the  time  it   had  run   12,0110  miles  it  had 
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proved  itself  a  success  beyond  a  doubt.  During  this  mileage 
the  car  had  not  had  any  accidents  or  repairs.  It  is  stated  that 
the  next  few  months  will  witness  an  initial  installation  of  elec- 
tric taxicabs  on  a  large  scale  in  New  York,  and  the  company 
responsible  for  this  innovation  will  shortly  extend  its  service  to 
the  principal  cities  throughout  the  States.  According  to  Mr. 
MacDowell,  president  of  the  Motor  Taximeter  Co.,  experi- 
ments with  several  makes  of  electric  vehicles  have  shown  that 
the  electric  taxicab  can  be  operated  for  something  in  excess  of 
20  per  cent,  less  cost  than  the  petrol  car.  There  is  also,  of 
course,  the  advantage  of  cleanliness  and  ability  tor  quicker  and 
smoother  aceeleratinn  in  traffic. 

Census  oi  Generating  Plant  in  the  United  States. — The 

Bureau  of  Census  Returns  on  generating  equipment  and  output 
of  Central  Stations  in  the  United  States  for  1912  has  recently 
been  issued.  The  following  table  gives  information  as  to  the 
growth  of  generating  plant  fi'om  1902  to  1912. 

Central  Electric  Stations  and  Electric  Railways. 
Kind  of  dynamos. 


D.C.  j         B.C.  Alternating 

constant        j      constant        and  polyphase 
voltage.  amperage.  cxirrent. 


i  Num- 
i    ber. 


Kw.      iNum-       Kw.       Num- 
rating.      ber.       rating,      ber. 


1912  15,393  7,642,75.5  4,967)  1,161,213  820 
1907  15,297  4,432,641  5,872)  1,347,962  '  1,685 
1902  15,786'  2,110,-597   6,684  1,055,411  '  3,539 


Kw.     Num-       Kw. 
ratine.  '  ber.       rating 


82,152  9,606  6,399.390 
80,992  7,740  3,003,687 
145.866 ,5,563      909,320 


The  amount  of  purchased  energy  from  central  electric  stations 
and  electric  railways  in  1912  amounted  to  5, 580,821, .386  units, 
for  which  the  amount  paid  was  £8,524,175,  the  average  price 
being  0-ld.  per  unit.  The  total  horse-power  of  the  various 
stations  in  1912  was  11,19.3,699,  as  compared  with  6,618,011 
in  1907.  Of  this  power,  10,108  steam-driven  units  furnished 
8,1 16,086  H.P.,  while  1,16-1  gas  and  oil  engines  gave  135,225  h.p. 
and  3,316  water  wheels  gave  2,942,.388  h.p.  The  total  kilowatt 
rating  of  the  dynamos  was  7,642,755  kw.,  of  which  1,243,365  kw. 
was  in  the  form  of  direct  current  and  6,399,390  kw.  alternating 
current.  The  total  output  of  stations  was  17,585,662,014  units, 
as  compared  with  10,621,406.837  units  in  1907. 

Invention  of  the  Electric  Telegraph. — The  question  of 
who  is  and  who  is  not  entitled  to  claim  prioritv  in  the  invention 
of  the  electric  telegraph  is  one  of  frequent  discussion.  Recently 
the  claim  has  been  put  forward  in  the  "  Spectator  ""  in  favour 
of  Ronalds.  The  following  letter  is  of  interest,  and  shows  how 
similar  are  the  cases  of  wire  and  wireless  telegi'aphy,  so  far  as 
the  question  of  priority  of  invention  is  concerned.  To  who- 
soever the  merit  of  actual  invention  and  early  experiments  may 
be  accredited,  to  Cooke,  to  Wheatstone,  to  Vail  and  to  Morse 
(as  to  Marconi  in  the  case  of  wireless)  belong  the  chief  credit 
for  the  commercial  exploitation  of  electric  telegraphy. 

THE  INVENTOR,  OF  THE  ELECTRIC  TELEGRAPH. 

lO  THE  EDITOR  OF  THE  "  SPECT.ITOR.' 

Sir  :  I  have  read  with  much  interest  the  letter  in  the  "  .Spectator  " 
of  March  20th  which  makes  a  claim  to  displace  Morse,  Cooke,  and 
Wheatstone  in  favour  of  Francis  Ronalds  (1823)  as  the  inventor  of  the 
electric  telegraph.  It  is  strange  that  a  claim  dating  from  nearly  100 
years  earlier — a  claim  made  and  recognised  by  very  good  authorities — 
should  have  lieeii  f>verlcp(ikcd  in  this  controversy.  It  is  beyond  dispute 
that  the  electric  telii;ra]ih  was  "  invented  "  by  Stephen  Gray  as  early  as 
the  year  1729.  t^tepheii  Gray  is,  of  course,  recognised  as  one  of  the  true 
pioneers  of  electric  science,  the  man  to  whom  is  due  the  division  of  all 
materials  into  electric  and  non-electric  conducting  and  non-conducting. 
Itt  the  year  1718  Gray,  like  many  another  devotee  of  research,  was  so 
acking  in  thi.s  world's  goods  that  George,  Prince  of  Wales,  a  Governor  of 
Charterhouse,  on  Ajjril  7th  of  that  year  nominated  him  as  a  Brother  of 
^rterhousc,  and  on  .lune  24,  1719,  as  our  books  record,  he  was  duly 
iwoi-n  in  on  admission  "  for  ye  Prince."  It  was  in  his  chambers  at 
liarterhouse  and  in  its  courts  that  Stephen  Gray  conducted  his  long 
erics  of  experiments  in  the  transmission  of  the  electric  current  along  a 
ength  of  conducting  material  so  as  to  produce  movement,  and  thereby 
ommunication.  He  tried  wire,  cord,  and  silk  in  various  shapes,  and  he 
i  said  to  have  at  last  established  a  communication  with  the  rooms  of 
nother  Hrother  in  a  distant  part  of  the  court  or  courts  till  he  had  finally 
atisfied  himself.  In  the  "  Morning  Post  "  of  Friday,  .lanuary  23,  1874, 
ill  be  foimd  the  report  of  a  lecture  delivered  the  night  before  in  the 


Great  Hall  of  Charterhouse  by  Dr.  Benjamin  Ward  Richardson  on 
"  Electricity."  The  lecturer  stated  that  on  June  14,  1729,  at  the  houso 
of  Mr.  Granville  Wheeler,  Stephen  Gray  laid  what  might  be  called  the 
first  electric  telegraph,  by  which  he  transmitted  electricity  along  870  ft. 
of  wire  insulated  in  silk  thread  stretched  across  a  series  of  double  poles. 
In  1731  the  results  of  Gray's  experiments  were  laid  before  the  Royal 
Society,  and  in  1732  he  was  elected  a  Fellow,  and  shortly  afterwards 
received  the  Fothergillian  Gold  Medal.     He  died  February  15,  1735. 

Here  we  have  not  a  mere  general  forecast  of  an  electric  possibility — of 
the  kind  that  has  often  flitted  through  the  brain  of  the  man  of  science  in 
other  branches — but  an  actual  realisation  of  results,  and  a  translation 
into  practical  effects  of  the  principles  which  he  had  discovered.  When 
Gray  .sent  his  first  current  along  his  conductor  in  the  courts  of  Charter- 
house he  had  made  the  first  electric  telegraph.  The  fact  that  his  inven- 
tion was  to  lie  asleep  for  over  100  years  before  it  was  to  be  taken  up  by 
practical  commerce  in  no  way  weakens  his  claim.  He  was  old  when  liis 
invention  at  last  took  shape.  He  died  at  83.  He  was  without  capital. 
He  was  a  man  "'  of  particular  disposition  and  not  amiable  "  ;  so  absorbed 
it  is  said,  in  his  researches  as  to  be  difficult  of  approach,  though  generous 
and  open  as  to  all  his  discoveries  ;  a  man,  therefore,  with  no  great  store 
of  friends  and  backers.  His  invention,  too.  fell  in  an  age  of  little  com- 
mercial enterprise.  But  it  was  complete  and  ready  to  hand  when,  a  hundred 
years  later,  the  development  of  steam  had  kindled  the  spirit  of  enterprise 
and  made  it  ready  to  apply  the  discovery  of  the  forgotten  Brother  of 
Charterhouse  to  great  practical  ends.  The  lecturer  in  1874  claimed  that 
there  was  no  name  of  equal  distinction  connected  with  Charterhouse. 
It  may  be  much  to  claim,  but  certainly,  if  distinction  may  be  reckoned  by 
the  results  to  mankind,  it  would  be  hard  to  find  a  name,  save  perhaps  that 
of  Watt,  which  has  a  better  claim,  either  inside  Chart<?rhouse  or  out  of  it, 
to  be  remembered  in  the  world. — I  am.  Sir,  &c.. 

The  Master's  Lodge,  Charterhouse,  E.C.  Gerald  S.  Davies. 

Of  cotu'se,  Stephen  Gray  had  only  static  electricity  at  his 
disposal,  and  electrical  methods  were  commercially  impractic- 
able until  the  voltaic  cell  (not  steam  power)  was  discovered. 
His  work  is  therefore  in  a  somewhat  different  category  from 
that  of  Morse,  Cooke  and  Wheatstone. 


Current  Topics. 

Subjects  of  current  interest  dealt  with  in  this  issue  include 
the  following  : — 

Dr.  H.  \V.  Malcolm  contributes  a  further  instalment  of  an  article 
on  the  ■"  Future  Progress  of  Cable  Telegraphy  "  (p.  198). 

We  publish  an  article  by  Mr.  F.  M.  Denton,  on  the  "  G^TOscopic 
Compass  "  (p.  191). 

A  report  of  the  Conference  of  the  electricity  and  gas  undertakings 
on  Coal  Supplies,  held  at  the  Institution  of  Electrical  Engineers  on 
the  6th  inst.  Is  given  on  p.  19.5. 

We  abstract  a  Paper  on  ''  The  Applicability  of  Electric  Propulsion 
to  Battleships,  together  with  the  Experience  gamed  with  it  on  the 
'  Jupiter,'  "  by  Lieut.  S.  M.  Robinson  (p.  189).  <■ 

An  article  on  a  "  Method  of  Testing  Instrument  Transformers,"  by 
Sir.  P.  G.  Agnew,  js  reproduced  (p.  205). 

We  describe  the  recent  extensions  at  the  South  Shields  Electricity 
Works  (p.  207). 

Companies^  Meelings  and  Tie/jorte.— Meetings  of  the  Eastern  Tele- 
graph Co.,  Eastern  Extension,  .Australasia  &  China  Telegraph  Co., 
Great  Xorthern  Tclcm;i|.li  Co..  W.■^(  India  ,V  ran;, ma  Trl.-raph  Co., 
West  .Mricaii  'l.  IrL'v  ,|,|,  i'..,.  WV-t  Cm^i  ,,I  .Vi.aiir,,  ■|VlrL'r,i|,li  Co., 
Submarine  Caliies  irii^l  ,ri.l  I  iii|i,ii,il  Cniii  in.nl.il  (.a-;  A-^dcialion 
are  reiforted,  anil  the  directors'  reports  abstracted  include  those  of 
the  Anchor  Cable  Co.,  Argentine  Tramways  &  Power  (^o.,  Callenders 
Cable  &  Construction  Co.,  Chiswick  Electricity  Supply  Co..  Delhi 
Klectric  Tramways  &  Lighting  Co.,  Marconi's  Wireless  Telegraph 
Co.  of  America,  London  &  Lancashire  Fire. Insurance  Co.,  Mertliyr 
Electric  Traction  &  Lighting  Co.,  Rhondda  Tramways  Electric 
Supply  Co.,  Richard  .lohnson,  Clapham  h  Morris,  Stratford-on-Avon 
Klectricity  Co.,  Swansea  Iin|>roveinents  &  'I'ramways  Co.,  Western 
Union  Telegraph  Co.  and  Sir  W.  G.  Armstrong,' Whitworth  &  Co. 
(pp.  220-224). 


OBITUARY. 


Ur.  F.  S.  Pbarso.n. — Among  the  victims  of  the  "  Lusitania " 
outrage  there  were  many  engineers,  and  wo  regret  to  notice  among 
tho.se  who  wore  drowned  was  Dr.  P.  S.  Pearson,  the  well-known 
.■\mcrican  con.sulting  electrical  engineer.  Dr.  Pearson  wius  a  Member 
of  the  .American  Institute  of  Electrical  Engineers  and  \va,s  closely 
identilied  with  the  development  of  hydro-electric  power  in  Mexico, 
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and  in  BrazO  and  other  parts  of  South  America.  He  «as  President 
of  the  Barcelona  Traction,  Light  &  Power,  the  Mexican  Light  & 
Power,  the  Mexico  Tramways  and  the  Rio  de  Janeiro  Tramways 
Companies,  and  a  director  of  the  Baliia  Tramway,  Light  &  Power, 
Mexico  Electric  Tramways  and  Sao  Paulo  Tramway,  Light  &  Power 
Companies. 

Othee  •■  LrsiTA&TA  "  Victims.— B'Ir.  Jas.  R.  Kelly,  head  of  the 
fii-m  of  J.  R.  Kelly  &  Co.  (Ltd.),  engineers, of  Leeds  ;  Mr.  Geo.  E. 
Latham,  electrical  engineer,  of  Xew  Brighton  ;  and  Mr.  E.  Gorer,  a 
director  of  Venner's  Electrical  Cooking  &  Heating  Appliances  (Ltd.), 
also  lost  their  lives  in  consequence  of  the  "  Lusitania  "  outrage. 

Among  the  saloon  passengers  in  the  "  Lusitania  "  who  do  not  figme 
in  the  list  of  the  saved  we  regret  to  notice  the  names  of  Jlr.  A.  Drake. 
sou  of  Mr.  Bernard  Drake  (chairman  of  Messrs.  Drake  &  Gorham), 
and  '^h:  G.  :Maurice,  a  director  and  manager  of  the  fixtures  and 
heating  department  of  the  General  Electric  Co. 

'Mr.  H.  F.  Friederichs. — We  regret  to  record  the  death  of  Mi-. 
H.  F.  Friederichs.  borough  electrical  engineer  at  West  Hartlepool, 
which  occured  on  Sunday  night.  Mi-.  Friederichs  went  to  West 
Hartlepool  in  1889  as  Sir  Alex.  Kennedy's  representative  in  connec- 
tion with  the  erection  of  the  Corporation  electricity  supply  imde^- 
taking,  and  when  the  generating  station  had  been  built  and  the  plane 
laid  down  he  was  appointed  borough  electrical  engineer,  a  position 
which  he  still  occupied.  Various  extensions  of  the  plant  have  been 
carried  out  by  him,  including  the  installation  of  the  waste  heat  plant, 
by  means  of  which  the  waste  steam  from  the  Seaton  Carew  blast 
furnaces  is  utilised  for  generating  electric  cui-rent.  He  was  a  mem- 
ber of  the  "  Pomt  Five  "  Assooiatio.-i.  Mi-.  Friederichs,  who  was  50 
years  of  age.  \\-as  born  at  Penang,  in  the  Malay  Peninsula. 


keepinsi  the  air  temj^eraaire  lela.ively  low  and  the  radiant  tempera- 
ture high.  The  chemical  composition  of  the  air  had,  within  wide 
Kmits.  no  effect  on  the  human  organism,  whereas  its  temperature  and 
humidity  were  very  iinjjortant. 

Aeronautical  Society  of  Great  Britain. — The  third  Wilbiu-  Wright 
Memorial  Lecture  will  be  delivered  by  Prof.  G.  H.  Bryan,  F.R.S.,  on 
"The  Rigid  Dynamics  of  Circlmg  Flight."  at  the  Royal  Society  cl 
Arts,  John-street,  Adelphi,  London,  on  Thursday,  May  20th.  a 
8:30  p.m.,  when  Mr.  F.  \V.  Laiiehester  will  preside.  Immediately 
preceding  the  lecture,  the  Gold  Medals  of  the  Aeronautical  Societx . 
awarded  respectively  to  Prof.  Bryan  and  the  late  Mr.  E.  T.  Busk, 
■sull  be  presented  by  Major-Gleneral  R.  M.  Ruck,  C.B.  (Chairman  of 
the  Council),  to  Prof.  Bryan  and  to  !Mrs.  Busk  (on  behalf  of  her  son) 


APPOINTMENTS  VACANT  AND  FILLED. 

A  comiietent  engineer  is  required  to  take  charge  of  a  power  statio.-i 
(containing  6,000  kw.  turbo-alternators,  step-up  transformers,  &c.) 
in  Argentina.     See  culverlisement. 

An  electrical  engineer  is  required  to  take  charge  of  running  and 
repairs  of  mine  plant  in  Borneo,  consisting  of  steam  turbine,  Diesel 
engine,  three-phase  generators,  centrifugal  pumps,  &c.  .See  ad- 
vertisement. 

The  Commissioners  for  the  Port  of  Calcutta  require  an  assistant  to 
the  superintendent  of  machinery.  Candidates  must  have  had 
thorough  mechanical  and  electrical  training.  Salary  Rs.-150  per 
month,  rising  by  increments  of  Rs.  50,  to  Rs.  000,  with  free  quarters. 
&c.  Applications  to  the  consulting  engineer  and  London  agent  (Mr. 
J.  Angus,  M.I.C.E.),  17,  Victoria-street,  S.VV.,  by  May  28. 

An  assistant  electrical  engineer  is  required  by  the  Government  of 
Malta  for  service  in  the  electric  lighting  department.  Salary  £150 
per  annum.  Applications  to  Messrs.  Preece,  Cardew,  Snell  &  Rider, 
8,  Queen  Anne's  Gat«,  S.W. 

Southport  Corjaoration  invite  applications  for  the  position  of 
manager  of  their  electric  tramways.  Salary  £300  per  annum. 
Applications  (on  forms  provided)  to  the  Town  Cleri  by  May  19. 

Bolton  Tramways  Committee  have  appointed  Mr.  C.  Beech,  of 
Derby,  to  be  car-shed  superintendent  at  £200  per  annum.  There 
we  re  93  applicants. 

INSTITUTIONS  AND  SOCIETIES. 


Society  of  Engineers.— .•Vt  a  recent  mccling  of  this  .society  Mr. 
A.  H.  Barker  read  a  Paper  on  the  suhjccls  of  luxating  and  ventilation 
which,  he  stated,  had  received  but  liitle  attention  in  their  scientific 
aspects.  Physiologists  were  not  even  agreed  upon  what  was  a 
healthy  temperature  for  human  beings  to  live  in.  The  heating  and 
ventilating  engineer  aimed  at  producing  comfort,  but  was  baffled  by 
the  fact  that  a  man  was  comfortable  only  when  lie  thought  he  was. 
Air  which,  judged  by  chemical  analysis,  was  impure  might  feel  fresh 
and  sweet,  snd  vice  versa.  The  onl\  liiiilimali-  fuiK  i  imi  ,r,  tin-  engi- 
neer was  to  produce  and  control  spci  iii.il  inoMMiirni  ,,l  .m  ;iimI  ..i  Ih'. 
effects,  while  it  should  be  the  duiy  nf  \\,r  i.liy>P>l"L;i-i  .md  liy-ini!-,. 
to  sjiecify  what  were  healthy  and  comfortable  conditioii-s.  In  con- 
nection with  heating,  the  expression  "  temperature  of  a  room  "  was 
generally  understood  to  mean  the  reading  of  a  thermomotcr  suspended 
ki  the  room,  but  IhLs  reading  did  not  necessarily  indicate  the  temi)era- 
ture  of  the  surrounding  air,  or  form  a  reliable  guide  to  the  feelings  ol 
the  occupants  of  the  room.  The  air  temperature,  the  radiant  tom- 
[leraturc,  the  quantity  of  convocted  heat  and  the  (piantily  of  radiant 
heat  must  all  be  determined,  but  first  the  relation  between  the  thor- 
momcter  reading,  the  air  temperature  and  tlii^  radiant  lem))ei-atui-e 
muat  be  determined.    The  fiesliness  of  air  in  a  building  deiiondod  on 


EDUCATIONAL  NOTE. 


University  of  London,  University  College.— A  new  edition  of  ii' 
University  College  (London)  "  Pro  Patria  "  is  in  course  of  prepai- 
tion,  and  will  be  issued  shortly. 

Past  and  present  students  or  their  relatives  and  friends  on  their  behall 
are  invited  to  send  fuU  particulars  of  the  capacity  in  which  they  ar- 
serving  the  conntry  at  tb(>  present  time.  In  the  case  of  the  Army,  rank 
and  regiment  -liiiiM  1"  ^iv<-n  ;  in  the  case  of  the  Navy,  rank  and  shi].. 
Particulars  slmiild  In  laaiv^sed  to  the  Publications  Secretary,  University 
College,  London  (Cowir-strcet,  W.C). 


ARRANGEMENTS  FOR  THE  WEEK. 


FRIDAY,  May  14tli  (to-day). 

IXSTITUTIUN    OF    illtClI.VXICAL    EnGISEEKS. 

S  p.m.  Meeting  at  the  Institution  of  Civil  Engineers,  Great  George- 
street,  I.,ondon,  S.W.  Paper  on  the  '•  Distribution  of  Heat  in 
the  Cylinder  of  a  Gas-Engine,"  bv  Prof.  A.  H.  Gibson  and 
Mr.  W.  J.  Walker. 

JrSlOK   INSTIT0TION   OF   ENGINEERS. 

S  p.m.  Meeting  at  39,  Victoria-street,  London,  S.W.  Paper  on  the 
"  Production  of  Sound  from  Wind  Vibrations,"  by  Mr.  G.  C. 
Simonds. 

Physical  Society. 
S  p.m.  Meeting  at  the  Imperial  College  of  Science,  Imperial  In- 
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THE  APPLICABILITY  OF  ELECTRICAL  PROPULSION  TO 
BATTLESHIPS,  TOGETHER  WITH  THE  EXPERI- 
ENCE GAINED  WITH  IT  ON  THE  "JUPITER."* 

BY   LIEUTENANT   S.    M.    EOBINSON,    C.S.X. 

Before  dealing  with  the  apphcabiUty  of  electric  propulsiou  to 
battleships  the  author  discusses  the  probable  arrangements  of  such 
an  installation,  referring  to  the  differences  from  the  equipment  ased 
on  the  "Jupiter.""  In  choosing  a  method  of  propulsion  for  battleships, 
there  are  six  points  to  be  considered.  They  are,  in  order  of  their 
importance  : — (1)  EeUability,  (2)  manoeuvring  qualities,  (3)  economy, 
i4i  >]iace  occupied,  (5)  weight,  (6)  care  and  upkeep. 

]:iUahiliiy. — The  reliability  of  induction  motors  and  large  high- 
speed turbo-generators  for  land  use  has  been  well  kno^^•Tl  for  some 
time,  but  up  to  about  T|  years  ago  had  not  been  demonstrated  on 
board  ship.  However,  experience  at  sea  with  them  has  not  developed 
any  trouble,  and  their  reUability  is  now  imquestioned.  Tiiere  are 
several  things  that  go  to  make  an  electric  installation  more  reliable 
than  any  other.  First,  the  installation  is  in  duphcate  throughout 
and  the  breaking-down  of  one  engine  does  not  affect  the  ship  except 
at  high  speed  ;  it  might  be  said  that  this  is  true  of  other  installations, 
but  it  is  not  true  in  tlie  same  sense  nor  in  the  same  degree  that  it  is 
with  the  electric  drive.  For  example,  if  one  turbo-generator  breaks 
down,  the  ship  can  still  rmi  in  a  perfectly  normal  manner  up  to  a 
speed  of  about  19  knots.  Then,  too,  there  is  the  question  of  auxili- 
aries :  with  other  forms  of  propulsion,  if  the  auxiliaries  in  one  engine 
room  break  down,  that  engine  room  may  be  almost  entirely  put  out  of 
commission.  Of  course,  the  main  air  and  circulating  pumps  are 
3ross-connected,  but  when  operating  that  way  they  are  not  very 
satisfactory  and  I  have  seen  a  battleship  forced  to  stop  because  the 
■creed  lubrication  pumps  in  the  starboard  engine  room  broke  down. 
[f  the  ship  had  gone  ahead  with  the  port  turbines,  the  starboard 
.urbines  would  have  revolved  and  burned  out  the  bearings,  so  that 
t  was  necessary  to  stoj)  the  ship  and  repair  pumps  ;  with  the  electric 
Irive  it  would  be  a  simple  matter  to  shift  to  the  other  engine  room 
.nd  make  repairs  without  stopping.  There  is  one  other  thing  that 
aakes  this  installation  more  reliable  than  other  forms  of  turbine 
rive,  and  that  is  the  fact  that  the  turbine  revolves  in  the  same 
irection  aU  the  time.  The  importance  of  this  can  not  be  over- 
stimated,  as  it  is  behaved  by  operating  engineers  that  the  greater 
mount  of  blading  trouble  that  ships  have  had  is  nearly  always  due 
>  the  distortion  that  occurs  when  backing. 

Mdiioiuiring. — As  regards  manoeuvring  qualities,  it  is  beUeved 
lat  the  electric  drive  is  far  superior  to  any  other  metliod,  the  control 
eing  so  much  simpler.  Instead  of  big,  heavy  throttles  to  open  and 
ose,  there  are  light,  easily  handled  oil  switches,  and  a  speed  con- 
•oUer  that  can  be  handled  with  one  finger.  The  engine  room  watch 
iquired  for  a  battleship  would  be  just  half  what  it  would  be  with 
:her  means  of  propulsion,  as  one  engine  room  would  be  idle  practi- 
dly  all  the  time.  In  a  rough  sea  there  is  no  racing,  with  its  attend- 
it  strains  on  machinerj'  and  on  the  personnel  on  watch.  The  stand- 
(T  qualities  are  also  superior  to  those  of  other  instaUations,  for  at  a 
;ry  small  expense  in  the  way  of  steam,  the  main  turbine  can  be  kept 
inning  very  slowly  and  the  engine  room  is  then  ready  to  answer 
gnals  at  any  time  ;  this  might  be  of  great  importance  to  a  battle- 
lip.  The  backing  qualities  of  this  mstallation  are  also  superior  to 
iher  forms,  particularly  turbine  installations.  It  is  ])ossible  to 
tain  full  power  in  the  astern  direction. 

Econoriv). — None  of  the  older  forms  of  propulsion,  such  as  recipro- 
iting  engines  or  direct-comiected  turbines,  can  comiiare  at  all 
vourably  with  this  method,  the  gain  in  economy  being  over  20  ])er 
Ot.  both  at  high  and  cruising  sjjceds.  Mechanical  reduction  gears 
tve  been  develojied  to  a  liigh  degree,  and  it  is  verj'  jtrobable  that 
quite  a  number  of  cases  mechanical  gears  would  be  preferable 
the  electric  drive.  For  battleships  I  do  not  believe  there  is  any 
lestion  of  the  relative  economy  of  the  two  methods — the  electric 
ive  is  far  sujjerior.  The  electric  reduction  method  possesses  two 
berent  advantages  that  the  mechanical  metliod  can  not  overcome, 
•rt.  the  electric  installation  uses  only  one  turbine  at  low  i)owers  : 
X«»d,  the  induction  motors  are  fitted  with  polo  cliangers  which 
OWthe  turbine  to  be  run  at  normal  .speed  with  the  slii[)  cruising  at 
T  speed — in  other  words,  the  electric  drive  permits  of  two  speed 
Inctions  while  the  mechanical  gear  has  only  one.  These  two 
vantages  exist  no  matter  how  the  two  installations  may  be  laid  out, 
I  '  they  far  outweigh  the  difference  in  the  losses  of  the  two  methods. 
I'lition  to  the  two  advantages  just  stated,  there  are  a  numfjer  of 
things  entering  into  a  conipari.son  of  the  two  methods  that  make 
^ry  doufitful  if  the  mechanical  gear  would  be  as  good,  even  at  the 
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high  speeds,  as  the  electric  reduction.  It  would  probably  be  neces- 
sary to  use  at  least  four  turbines  with  a  mechanical  gear  instead  of 
two  with  the  electric  method  ;  this  fact  alone  would  make  the  electric 
reduction  the  more  efficient  of  the  two.  Then  there  are  also  the  very 
considerable  losses  due  to  the  friction  and  windage  of  the  backing 
turbine.  Also  there  would  be  a  saving  due  to  the  fact  that  only  one 
set  of  auxiliaries  would  be  used  at  a  time. 

Space.  Occupier]. — As  regards  the  actual  space  that  the  machinery 
would  occupy,  the  electric  drive  would  take  up  less  space  than  any 
other  installation,  with  the  possible  exception  of  the  mechanical  gear. 
The  arrangement  of  the  machinery',  however,  is  so  much  more  flexible 
with  the  electric  drive  than  with  other  methods  that  it  is  probable 
it  would  occupy  less  space  than  would  the  gears.  It  lends  itself  very 
readily  to  watertight  subdivision. 

Weight. — The  next  point  to  be  considered  is  that  of  weight,  and 
here  again  the  electric  drive  is  superior  to  any  other  method,  with  the 
possible  exception  of  mechanical  gears.  It  is  rather  difficult  to  say 
exactly  how  the  two  methods  would  compare  either  as  regards  space 
or  weight  as  a  great  deal  would  depend  on  the  number  of  turbines 
used  with  the  mechanical  gear  in  order  to  get  30,000  shaft  H.P. 
However,  it  the  largest  sizes  of  geared  turbines  now  at  sea  are  any 
guide,  the  weight  of  the  electric  drive  would  be  less  than  the  weight 
of  the  geared  turbine. 

Care  and  Upkeep. — As  regards  care  and  upkeep,  the  electric  drive 
is  greatly  superior  to  either  reciprocating  engines  or  direct-connected 
turbines  ;  also,  due  to  the  fact  that  the  turbmes  do  not  have  to 
reverse,  it  would  be  superior  to  the  geared  drive  in  that  it  would  have 
lees  blading  trouble.  Either  ot  the  two  latter  methods,  however,  is 
very  satisfactorj-  m  this  respect,  as  a  high-speed  turbine  is  so  small 
that  it  is  easily  handled  and  repaired  by  the  ship"s  mechanics. 

This  completes  the  case  of  the  electric  drive  for  battleslups  ;  all 
points  have  been  considered  and  in  every  case  it  has  been  seen  that 
it  has  no  superior.  There  are,  however,  .some  points  that  have  been 
made  against  electric  propulsion,  and  these  will  be  taken  up  before 
proceedmg  to  a  discussion  ot  the  "  Jupiter's  "  installation.  First, 
there  is  the  danger  from  large  quantities  of  water  in  the  enguie  room  ; 
however,  tliis  danger  is  more  fancied  than  real,  as  all  the  wiring  could 
be  placed  well  overhead,  being  taken  out  of  the  tops  of  the  motors 
and  generators.  The  generators  could  be  placed  high  enough  to 
insure  their  safety  and  the  motors  could  be  placed  in  watertight  pits 
so  that  the  engine  room  coidd  have  enough  water  in  it  to  put  the 
auxiliaries  out  of  commission  before  reaching  the  main  engines.  The 
next  point  is  that,  when  operating  with  one  turbine,  all  motors  must 
run  at  the  same  speed  it  they  nm  at  all ;  this  fact  has  been  found  to 
be  no  handicap  in  actual  operation.  The  next  point  is  that,  in 
turning,  the  inboard  screw  does  not  slow  down ;  this  shghtly  increases 
the  turnmg  circle,  but  does  not  mcrease  the  space  necessary  to  turn 
in,  as  the  inboard  screw  can  always  be  stopped  or  backed. 

Before  taking  up  the  work  of  the  "  .lupiter's  "  engines,  a  brief 
description  will  be  given  of  the  ship  and  her  propelling  machinerj'. 
The  "  Jupiter  "  is  of  the  twin-screw,  single-deck  type.  She  was 
designed  for  a  speed  of  14  knots,  developing  5,500  shaft  H.P.,  with  a 
load  displacement  of  19,300  tons,  at  a  draught  of  27  ft.  8i  m.  The 
general  dimensions  of  the  ship  are  as  follows :  Length,  5-42  ft.  ; 
beam,  65  ft.  ;  draught,  mean  designed,  27  ft.  8J  in.  There  are  three 
double-ended,  return-tubular,  marme  type  Scotch  boilers,  and  one 
upright  donkey  boiler.  The  main  boilers  are  23  ft.  long,  16  ft.  m 
diameter,  and  have  a  heating  surface  per  boiler  of  6,460  sq.  ft. 
These  boilers  are  designed  for  a  working  pressure  of  1901b.  persq.  in., 
but  safety  valves  were  set  for  200  lb.  i>er  sq.  in.  for  the  preUminaiy 
trial.  Howden's  forced  draught  system  is  used.  The  incoming  air 
to  the  blowers,  which  are  of  the  (Sturtevant  type,  passes  through  the 
motors  and  generator,  thus  giving  a  certain  amoimt  of  preheating 
to  the  air  which  is  used  for  combustion. 

The  main  propelling  machinery  consists  of  a  nine-stage  Curtis 
turbme,  a  two-pole,  three-phase,  alternating-current  generator,  two 
36-po]e,  three-phase  indu<^tion  motors,  two  water-cooled  rheostats, 
and  one  nuim  switchlxianl.  The  turbo-generator  has  an  overall 
length  of  27.V  ft.  with  an  extreme  height  of  9i  ft.  The  turbine  has 
a  weight  of  28-7  tons  and  runs  normally  at  1,990  revs,  per  min.  The 
generator  is  a  two-pole  machine  weighing  35-7  tons,  normal  volts 
2,300,  normal  amperes  1,370,  normal  frequency  33'2,  normal 
excitation  250  amperes,  with  a  rated  capacity  of  5,450  k.v.a.  Tho 
rotor  core  length  is  60  in.  and  the  air  gap  1  ,'„  in.  The  motors  have 
a  rated  capacity  of  2,7.')0  H.P.  ;  normal  at  110  revs,  per  min.  The 
excitation  for  tho  main  generator  is  taken  from  one  of  the  'ship's 
35  kw.  generators. 

The  turbogenerator  furnishes  power  to  the  motors,  the  function 
of  the  generator  and  motoi^s  being  solely  that  of  a  reduction  gear. 
AH  changes  of  speed  are  made  by  changing  the  speed  of  the  turbine, 
thus  varying  the  frequency  of  the  generator,  and  consetpiently  the 
speed  of  the  motors,  the  reduction  in  this  case  being  18  to  1,  plus  the 
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slip  of  the  motors.  The  motors  are  womid  for  only  one  number  of 
poles  and,  therefore,  the  speed  ratio  is  not  changeable  as  it  would  be 
for  a  battleship  installation  :  the  reason  for  this  is  that  such  change 
is  not  necessary  as  the  cruising  speed  is  practically  the  maximum 
speed.  Speed  changes  are  accomplished  by  means  of  a  small  control 
stand  in  front  of  the  switchboard.  A  small  hand -wheel  on  this  stand, 
working  through  a  worm,  worm  wheel,  and  set  of  bell  crank  levers, 
changes  the  position  of  the  fulcrum  about  which  the  governor  acts, 
thereby  varjdng  the  speed  of  the  turbine.  One  of  the  three-phase 
windings  from  the  generator  is  led  to  the  two  motors  direct.  The 
other  two  leads  are  taken  to  the  main  switchboard,  then  through 
"  ahead  '"  or  "  astern  "  oil  switches,  and  then  to  the  motors. 

Each  motor  is  installed  in  a  watertight  pit  which  cannot  easily  be 
filled  with  water  from  below.  However,  the  motor  windings  are  all 
made  waterproof  and  fireproof,  and  are  intended  to  give  safe  running 
when  partially  submerged.  The  rotor  wmdings  are  connected  to 
collector  rings,  which  are  in  turn  connected  to  the  water-cooled 
rheostats.  These  collector  rings  can  be  short-circuited  by  a  slider, 
operated  by  a  lever  and  working  on  the  motor  sliaft.  The  short- 
circuiting  device  consists  of  a  brass  segment  imder  each  rmg. 
and  a  corresponding  segment  on  the  slider.  In  addition  to  these 
devices  there  is  an  auxLliarv-  device  working  with  each  main  device. 
The  auxiliary  consists  of  a  carbon  block  on  the  solid  segment  and  a 
brass  contact  on  the  slider ;  these  contacts  are  held  in  place  by  flat 
springs  on  their  back  and  will  thus  be  forced  into  contact  before 
the  main  contacts  are,  and  wUl  leave  the  carbon  blocks  after  the  main 
contacts  have  let  go.  The  purpose  of  these  auxiliary  contacts  is  to 
prevent  the  main  contacts  from  being  burned  when  operating  the 
short-circuitmg  lever.  These  short-circuiting  levers  are  locked, 
when  in  the  "  resistance  out  "  position,  by  electric  solenoids  in  series 
with  the  field  of  the  main  generator ;  this  prevents  this  lever  from 
being  moved  out  of  this  position  while  the  circuit  is  alive.  It  was 
foimd  m  the  factory  that  excessive  burning  took  place  when  it  was 
attempted  to  short-circuit  the  collector  rings  with  full  field  on,  and 
the  lock  was  put  in  to  prevent  this. 

There  are  two  water-cooled  rheostats,  one  for  each  motor,  the  total 
weight  of  both  being  5-8  tons.  Each  one  consists  of  a  top  header, 
bottom  header,  three  larger  porcelain  cylinders  at  the  bottom,  three 
small  porcelain  cylinders  on  top  of  these,  and  one  non-inductive 
resistance  inside  each  of  the  large  porcelaui  cylinders.  These  resist- 
ances are  made  of  calorite,  and  consist  of  spiral  coils  laid  up  on  a 
wooden  spindle  and  having  alternate  coils  connected  oppositely  from 
the  others  so  as  to  make  the  resistances  non-inductive.  The  large 
porcelain  cylinders  rest  on  rubber  gaskets  on  the  bottom  header,  the 
resistances  sit  inside  these  cylinders,  a  rubber  gasket  and  a  brass  ring 
go  on  top  of  each  large  cylinder,  and  the  small  cylinders  are  placed 
on  these  gaskets.  The  top  header  rests  on  gaskets  on  the  tops  of  the 
small  cylinders.  The  rheostats  are  supplied  by  water  either  from  the 
main  circulating  pumps  or  the  flushing  pump.  These  rheostats  are 
capable  of  miming  imder  full  load  for  an  indefinite  length  of  time. 
Since  the  "  .Jupiter's  "  installation  was  made  a  new  type  of  induction 
motor  has  been  brought  out,  which  makes  it  possible  to  do  away 
with  these  water-cooleil  rheostats. 

The  main  switchboard  is  supplied  with  a  voltmeter,  ammeter  and 
indicating  wattmeter  for  the  main  generator,  with  a  voltmeter  and 
ammeter  for  the  field  of  the  generator,  with  a  frequency  and  speed 
indicator  for  main  generator,  with  ammeter  and  recording  wattmeter 
for  the  motors,  with  "  ahead  "'  and  "  astern  ""  oil  switches  for  the 
motors,  with  a  field  switch  for  the  main  generator,  and  witli  a 
rheostat  and  switcli  for  the  field  of  the  exciter.  The  control  stand 
is  in  front  of  the  switchboard.  The  "  ahead  "  and  "  astern  "  oil 
switches  have  mechanical  interlocks  so  that  the  "  ahead  "  and 
"  astern  "  switches  for  a  motor  cannot  both  be  thrown  in  at  the  same 
time.  There  is  also  a  mechanical  interlock  from  the  short-circuiting 
levers  to  the  oil  switches,  which  prevents  the  oil  switches  from  being 
thrown  in  when  the  rheostats  on  the  motors  are  short-circuited  by 
the  levers. 

Tlie  operation  of  the  machinery  may  be  divided  into  three  different 
conditions.  Starting  with  all  auxiliaries  in  operation,  the  turbine 
nmning,  and  an  exciter  cut  in  on  the  field  of  tlie  generator,  the 
operation  under  different  conditions  would  be  as  follows  : — 

1.  Getting  under  way,  coming  to  anchor,  going  alongside  a  ship. 
or  in  general,  handling  the  ship  where  much  reveisiig  might  be 
expected. 

Under  these  circumstances  the  resistances  wouUl  be  kejjt  in  on 
both  motors.  The  operation  in  this  condition  is  very  simple.  To 
go  ahead  or  astern  on  either  motor,  simply  close  the  "  alicad  "  or 
"  astern  "  switch  ;  this  rerjuires  about  one-half  second  for  each  nu)tor. 

2.  When  it  is  desired  to  do  economical  cruising. 

This  condition  will  arise  after  a  certain  amount  of  ship  handling 
has  been  done,  and  both  resistances  will,  of  course,  be  in  on  the  two 
motors  ;   it  will  be  necesjar\'  to  cut  the  resistances  out  of  the  motors. 


To  carry  out  this,  first  open  the  field  switch  of  the  exciter ;  seco; d 
move  the  control  wheel  of  the  turbine  to  "  slow  speed  "  ;  third, 
move  both  short-circuiting  levers  so  as  to  short-circuit  the  rheostats ; 
fourth,  close  the  exciter  field  switch  :  fifth,  bring  the  turlime  up  tt 
the  desired  speed.  The  total  time  required  for  tliese  operations  if 
about  35  seconds  ;  about  20  of  these  seconds  are  usetl  up  in  waitint 
for  the  field  circuit  of  the  generator  to  die  out  sufficiently  to  allo\i 
the  short-circuiting  levers  to  be  moved.  As  has  been  previouslj 
stated,  the  short-circuiting  levers  are  locked  by  solenoids  in  series 
with  the  field  of  the  generator.  When  the  exciter  field  switch  is  oper 
the  mam  field  wUl,  of  course,  die  down  and  allow  the  short-circuitins; 
level's  to  be  moved. 

3.  When  doing  economical  cruising,  with  resistances  out  of  botl 
motors,  a  signal  is  received  to  back  either  one  or  both  motors. 

First,  open  the  "  ahead  "  oil  switches  ;  second,  move  the  short 
circuiting  levers  so  as  to  put  in  the  resistances  ;  third,  close  the 
"  astern  ''  or  "  ahead  "  switches  as  desired.  The  total  time  re<iuired 
for  these  operations  is  about  three  seconds.  When  the  installation 
was  first  designed,  the  solenoid  locks  in  the  generator  field  circuit 
were  so  arranged  as  to  prevent  the  short-circuiting  levers  being  movet 
either  to  cut  out  or  cut  in  the  resistances,  but  it  was  found  that,  witl 
the  motors  dead  (that  is,  with  no  oil  switches  closed),  the  short 
circuiting  levers  could  be  moved  with  impunity,  so  that  notches  h 
the  lock  were  filed  to  allow  the  short-circuitmg  levers  to  be  moved  ti 
the  "  resistance  in "  position  without  changing  the  field  of  th' 
generator.  This  was  a  great  improvement  as  it  made  it  possible  t< 
give  practically  instantaneous  backing  at  all  times  and  imder  al 
conditions. 

The  General  Electric  Company,  of  America,  in  its  contract  witl 
the  Government,  guaranteed  a  water-rate  of  15  lb.  of  water  persliaf 
horse-power-hour  delivered  to  the  propeller  shafts  at  10  knots,  au 
a  water-rate  of  13  lb.  of  water  per  shaft  horse-power-hour  delivere 
to  the  propeller  shafts  at  the  highest  speeds  attauiable.  The  Gov 
ernment  guaranteed  to  furnish  steam  to  the  turbine  at  190  lb.  (gauge 
or  to  allow  an  increase  of  1  per  cent,  per  specified  horse-power  fo 
each  10  lb.  of  reduction  in  steam  pressure.  It  also  guaranteed  t' 
furnish  28-5  in.  of  vacuum  or  to  allow  an  increase  in  the  water-rat 
of  5  per  cent,  per  specified  horse-power  per  inch  of  reduction  i 
vacuum.  The  results  of  the  preliminary  trial  are  given  in  th 
table. 

The  "  Jupiter  "  has  been  in  commission  over  a  year  and  a- hall 
Duruig  that  time  she  has  conducted  two  official  trials  and  has  carrie 
on  the  usual  routine  work  of  a  nav\'  collier.  She  has  steamed  abou 
14,000  miles  and  has  been  handled  a  great  deal  around  dock 
narrow  channels,  and  other  places  where  a  great  deal  of  cngin 
handlmg  was  required.  About  one-half  of  the  steaming  has  bee 
done  in  the  tropics  with  circulating  water  over  80°F.  and  with  coriT 
spondingly  poor  vacuum,  so  that  the  economy  of  the  ship  is  know 
mider  all  conditions.  The  fuel  economy  has  proved  to  be  excclleui 
being,  on  the  average,  about  25  ])er  cent,  better  than  the  best  of  hr 
sister  colliers. 

Duriiig  the  whole  period  of  commission,  two  repairs  have  bee 
made  to  the  main  engine.  The  first  was  to  reblade  the  first  stage  c 
the  turbine.  This  work  was  done  entirely  by  the  ship's  mechanic: 
The  first  stage  blading  was  injured  by  a  bolthead  from  the  seginen 
carrying  the  fixed  blading.  The  accident  was  m  no  way  peculiar  t 
the  electric  drive  as  it  might  very  well  hiive  happened  to  any  othe 
engine.  The  other  repair  was  to  replace  one  of  the  porcelaui  cylin 
ders  which  carry  the  resistances  ;  this  cylinder  was  cracked  when  th 
ship  went  into  diy  dock,  but  it  was  never  discovered  whether  th 
cracking  was  due  to  the  oiler  putting  undue  pressure  on  the  cvliude 
or  due  to  some  strain  brought  on  if  when  tlie  ship  settled  on  the  k* 
blocks.  At  any  rate  tlie  damage  was  rejiaired  by  two  machinists  i 
about  two  hours. 

The  amount  of  work  expended  in  kee]>uig  the  equipment  in  con 
dition  has  been  very  small.     In  operation  the  "  Jupiter's  "  engine 
have  been  highly  satisfactory.     There  has  been  only  one  time  tllft 
anything  has  happened  during  the  handling  of  the  engines  and  tOt 
was  the  tripi>ing  out  of  an  exciter.     The  lighting  set  was  immediaf  ' 
put  on  for  exciting  and  the  engines  were  ready  to  use  again  in  al 
\\  minutes.     The  handiness  of  the  engines  has  been  proved 
than  on(^e  ;   the  ship  has  been  handled  a  great  deal  in  narrow  w  j  i 
and  around  docks.     She  steers  very  badly  at  times  and  tlic  ' 
resjionse  of  the  engines  has  more  than  once  helped  in  getting  «'" 
difficulties.     The  engines  have  been  used  to  swing  sliip  for  ooiii|' 
deviation  without  putting  any  way  on  the  ship  at  all,  the  total  ^'l' ' 
used  for  swinging  being  little  more  than   the  sliip's  length.      1- 
backiiig  (lualities  of  the  engines  liave  proved  to  be  all  that  could  i 
desired  ;   if  the  ship  is  cruising  with  the  resistances  in.  the  time  tnki 
for  reversing  is  ])racticiilly  nothing  at  all  ;    if  the  resistances  arc  ou 
it  takes  a  few  seconds — not  mure  than  three.     When  imder  way  tl 
engine  room  is  very  cool,  due  to  the  fact  that  the  generator  is  litti 
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Trial  Data 

Date  of  trial     

Speed,  in  knots   

48  hours. 
Feb.  14/14    ... 

14-99 
27  ft.  9  in.    ... 
19,452       ... 

193-8 
185-8 
168-4 
56-0 
30-0 
80-0 
.5-0 
23-19       ... 
0-712     .. 
28-2 
te:— 

116-72       ... 

116-72       ... 

2,130-0 

3,600-0 

112-0 

1930 

22-0 

329-0 

.5.5-0 
78-0 

133-0 
99-0 

191-9 

251-5 

101'4 
2,580-6 

725-0 

7.55-0 
1,480-0 
2,692-7 
2,833-1 
5,525-8 
3,603-258     .. 
3,548-677     .. 
7,1.51-9 

105,764-() 
22,212-0 
83,5520 

11-68 

130 

11.900-0 

1-662     .. 

0-613     .. 

127-39      .. 

New  River  &  G 

Run  of  mine  .. 

9-9 

15-9 

2-82      .. 

24  hours. 
Feb.  18/14 

1001 
27  ft.  7i  in. 

19,350 

Pressures  (gauge)  : — 

Main  steam,  boilers,  pounds 

Engine  room,  pounds 

193-9 
186-44 
180-56 

First  stage,  pounds 

t         Forced  lubrication,  pounds    

1           Oil  to  governor  relay,  pounds    

8-5 
.30-0 
75-0 

50 
23-68 

Air  pressure  to  boilers,  in  in.  of  water  ... 

Vacuum,  inches  

Revolutions  or  double  strokes  per  mini 

"28-5 

77-077 

77-077 

1.410-0 

Wet  air  pumps    

3,600-0 
1130 

Circulating  pumps 

Feed  pumps 

Blowers    

Temperature,  in  degrees  Fahrenheit : — 
Slain  injection 

196-0 
17-0 

.55-0 
72-0 

Hottest  bearing  (middle)   

Oil  from  cooler    

115-0 

85-0 

215-9 

184-0 

Volts,  main  generator     

69-44 
1,. 524-0 

395-0 

413-0 

808-0 

712-5 

751-3 

Total  kilowatts    .- 

1,463-8 

S.H.P.,  starboard  shaft  (torsion  meter)  . 

Port  shaft  (torsion  meter) 

Total  (tdi^ii.n  iii.ter)  

l,0.-):i-959 

96 1-08 

2,015-04 

Water  ci)ii-,iiiii|.tii.Ti   data: — 

Total  ).niiii.ls|,r,  hour    

Pounds  per  hour  auxiliaries  

Turbine    

S  H.P.  (turbine)     . 

40,066-0 
15,2460 
24,820-0 
12-316 

15-0 

Fuel  consumption  data  : — 

5,050-0 

Pounds  per  hour  per  S.H.P 

Pounds  per  sq.  ft.  heating  surface 
Tons  per  day   '.. 

2-5056 
'   0-261 
.54-082 

Run  of  mine 

8-74 

S.H.P.  per  sq.  ft.  of  grate  surface  .. 

4-48 
4-43 

with  air  impellers  at  each  end  which  take  their  .suction  from  the  engine 
room,  thus  ensuring  a  good  circulation  of  air.  After  all,  the  greatest 
test  of  the  satisfactory  working  of  any  machinery  is  whether  or  not 
the  men  who  are  actually  handling  it  and  caring  for  it  arc  pleased 
with  it.  If  this  test  ajiplios  to  the  "  .Jupiter's  "  machinery  it  cer- 
tainly is  an  unrpialified  success.  In  particular  is  this  true  if  the 
matter  is  rcfcrri rl  to  the  coal  passers  in  the  fire  room  who  have  to 
handle  much  less  coal  than  do  the  men  on  sister  ships.  The  ship 
can  make  her  contract  speed  of  14  kiKjts  without  using  forced 
draught  at  all. 


A  NOTE  ON  THE  GYROSCOPIC  COMPASS. 

liV  I-.  .M.  DENTON. 
Amongst  tlie  important  devolopments  thut  have  been  made 
possible  by  electricity,  one  which  is  sui'prisingly  little  known, 
sven  amongst  electrical  engineers,  is  that  of  Ihc  gyro.scopic 
compass.  New  attention  has  lately  been  called  to  this  appa- 
ratus in  ctmnection  with  an  endeavour  to  eliminate  auto- 
|Hatically  all  its  usual  errora. 

The  nature  of  the  action  of  the  gyroscopic  compass  may  be 
sxplained  Ijy  reference  to  an  ordinary  electric  m<)tor  with  shaft 
lorizonlal.  If  such  a  motor  were  mounted  upon  frictionless 
•AStors,  (ir  simply  placed  upon  a  smooth  and  levid  sheet  of  ice, 
t  Would  set  itself  so  that  its  shaft  would  point  in  ordinary 
ititudes  approximately  north  and  sgutb  in  sucii  a  way  that  its 


own  rotation  would  be,  like  that  of  the  earth,  from  west  to 
east.  Thus,  if  its  rotation  seen  from  the  commutator  end  were 
counterclockwise  the  commutator  would  point  north. 

Instead  of  using  castors  or  a  sheet  of  ice,  the  motor  might  bo 
suspended,  like  the  bob  of  a  pendulum,  by  its  eye  bolt.  Such 
is  in  principle  the  arrangement  used  in  the  Aiischiitz,  which  is, 
perhaps,  the  best  knowm  gyi'o-compass. 

The  directive  force  of  such  a  compass  depends  upon  the  mass, 
radius  and  angular  velocity  of  the  rotor,  as  well  as  upon  the 
latitude  in  which  the  compass  is  being  used.  The  rotor  of  the 
Anschiitz  is  about  6  in.  in  diameter  and  1  in.  long  axially.  It 
rotates  at  20,000  revs,  per  min.  Such  rotation,  with  absolute 
freedom  fi-om  vibration  and  at  the  expense  of  only  a  few 
hundred  watts,  would  hardly  have  been  possible  except  by 
electrical  means.  The  rotor  consists  of  a  squirrel  cage  em- 
bedded in  steel.  The  stator  has  a  two-pole  winding,  and  is 
supplied  with  333  cycle  three-phase  current. 

As  compared  with  the  magnetic,  the  gyroscopic  form  has  two 
main  advantages,  over  against  which,  however,  must  be  set 
its  great  cost  and  the  extent  of  the  electrical  equipment 
necessary.  The  possibility  of  having,  any  desired  number  of 
auxiliary  compasses,  all  controlled  by  one  master  compass, 
makes  the  gyroscopic  instrument  desirable  upon  all  large 
vessels,  and  its  insusceptibility  to  magnetic  fields  makes  it 
of  csjierial  value  upon  ships  of  war.  Many  of  our  own  vessels 
are  i'(|niii|icil  witli  this  form  of  compass,  and  it  is  beinu  installed 
on  all  the  battleships  and  submarines  of  the  United  States  navy. 

The  forms  of  gyro-compass  at  present  in  use  (of  which  tlie 
Anschiitz  is  typical)  are  subject  to  errors  on  account  of  latitude, 
acceleration  and  velocity  of  the  ship,  and  for  accurate  work 
correction  must  be  introduced  for  each  of  these  factors. 
Naturally,  therefore,  a  good  deal  of  thought  is  being  put  upon 
the  problem  of  designing  a  gyro-compass  in  which  these  cor- 
rections shall  be  imnecessary. 

Simple  as  the  gyroscope  is  in  principle,  the  details  of  its 
action  demand  complicated  mathematical  treatment.  Sug- 
gestions for  improvement  in  the  instrument  often  appear 
ditlieult  to  deal  with  mathematically,  and  are  costly  to  examine 
experimentally.  In  such  a  case  it  behoves  the  investigator 
to  take  the  precaution,  at  the  outset,  of  examining  into  the 
general  question  of  the  possibilitff  of  solution  of  any  problem 
before  him. 

The  Anschiitz  type  of  compass  involves  the  use  of  one  or 
more  gyroscopes  and  pendulums,  and  it  has  errors  of  latitude, 
acceleration  and  velocity.  Interest  has  lately  been  aroused 
in  the  question  of  a  gyro-compass  involving  only  a  gyrosc^ipe 
and  a  pendulum,  which  shall  be  independent  of  the  errors 
fomid  in  the  Anschiitz  instrument.  It  does  not  seem  to  have 
occurred  to  anyone  to  remark  that  the  pi-oblem  is  impossible 
of  solution.  The  following  simple  consideration  may,  there- 
fore, be  of  interest.  The  endeavour  is  first  to  give  a  common- 
.sense  explanation  of  the  properties  of  a  gyroscope,  and  then  to 
indicate  a  line  of  thought  by  aid  of  which  it  may  be  realised 
that  no  combination  of  gyroscopes  and  pendulums  (damped 
or  undamped)  can  provide  a  conxpa.ss  which  is  independent  of 
latitude,  acceleration  or  velocity  of  the  ship. 

It  follows  from  first  principles  that  the  path  of  a  body  which 
is  thrown  tends  to  lie  all  in  one  plane.  Similarly,  it  follows 
that  if  a  massive  circular  ring  be  rotating  in  its  own  plane  the 
direction  of  this  piano,  and  theiefore  al.so  the  direction  of  the 
axis  of  spin,  tend  to  remain  fixed.  On  the  application  of  an 
(external  torque  the  rotating  ring  tends  to  set  itself,  so  that  its 
own  plane  is  that  of  the  applied  torque.  This  causes  what  is 
called  "  precession,"  and  is  a  fact  which  also  follows  fi'om  first 
principles.  It  may  be  compared  with  1  he  simple  fact  that  if  a 
body  which  is  thl■o^^^l,  .say,  in  a  northerly  direction  (so  that 
the  ])laii(!  of  its  path  would,  ordinarily,  bo  a  vertical  i)lanc 
l)i>inting  north  and  south)  is  acted  on  by  an  east  wiiul,  the  body 
tends  to  inove  m  a  vertical  plane  pointing  east  and  west.  (The 
remarks  just  made  take  no  account  of  the  effect  of  the  earth's 
movement  in  space,  such  negh^ct  being  not  unusual  in  (hialing 
with  the  phenomena  tif  falling  bodies.) 

A  ma.ssive  rotating  ring  piovided  with  an  axle  is  called  a 
gyroscope. 
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The  characteristic  of  a  gyroscope,  that  it  tends  to  set  itself 
so  that  its  Q-wn  plane  of  rotation  is  that  of  any  torque  which 
may  be  applied  to  it,  may  be  illustrated  by  reference  to  a 
windmill. 

If  an  observer,  looking  along  the  direction  of  an  east  wind 
at  the  sails  of  a  windmill,  were  to  throw  a  stone  so  as  to  strike 
the  tip  of  the  topmost  sail,  the  tendency  would  be,  if  the  sails 
mere  stationary,  to  overtm-n  the  windmill.  If  the  sails  were 
already  rotating  clockwise  the  effect  of  the  stone  would  be  to 
set  the  wndmill  round  so  that  its  sails  would  point  north, 
whilst  for  a  counterclockmse  rotation  the  sails  would  tend  to 
point  south.  In  each  case  the  plane  of  tlie  sails  would  tend 
to  become  that  of  the  torque  imparted  by  the  projectile.  At 
the  instant  before  being  struck  the  topmost  sail  (assuming 
clockwise  rotation)  would  have  a  velocity  due  north.  The 
projectile  had  a  velocity  due  west.  The  resultant  velocity 
would  be,  therefore,  north-west,  and,  in  its  endeavour  to  travel 
north-west,  the  sail  would  cause  the  mill  to  face  towards  the 
north.  The  amount  by  which  one  blow  would  cause  the  mill 
to  face  round  would  depend  ujion  the  force  of  the  blow  ;  but 
a  succession  of  blows,  always  at  the  topmost  sail,  would  ulti- 
mately set  the  mill  right  round  towards  the  north  (the  righting 
effect  due  to  the  tail  being  neglected). 

Now,  if  the  sails  of  the  mill  be  thought  of  as  a  gyroscope 
with  horizontal  axle,  the  effect  of  the  succession  of  blows  may 
be  thought  of  as  a  torque  tending  to  raise  one  end  of  the  axle 
and  lower  the  other.  Such  a  torque  would  produce  precession, 
so  that  if  the  axle  were  originally  pointing  east  and  west  it 
would  ultimately  move  into  the  meridian. 

In  this  illustration  an  important  and  peculiar  assumption 
has  been  made — namely,  that  the  windmill  is  not  firm  upon  its 
foundations,  but  that  the  impact  of  a  projectile  will  tilt  it  over 
somewhat.  AMthcut  such  an  assumption  it  would  be  untrue 
to  say  that  the  sails  \\ould  be  skewed  round.  The  torque  due 
to  the  projectile  would  be  counterbalanced  by  an  equal  and 
opposite  torque  due  to  the  reaction  of  the  bearings  of  the  shaft 
carrying  the  sails.  The  effect  of  the  force  applied  to  the  top  sail 
of  a  rigid  windmill  might  be  compared  with  that  of  a  projectile 
striking  the  upper  edge  of  the  rotor  of  a  motor  set  upon  ice, 
and  so  imparting  a  torque  to  it.  A  similar  torque  could  be 
given  to  the  aimatui-e  by  downward  pressure  applied  to  the 
commutator  or  to  one  end  of  the  shaft.  Sucli  pressm-e  would 
cause  no  precession,  for  the  simple  reason  that  an  equal  and 
opiwsite  torque  would  at  once  be  set  up  by  tlie  reaction  of 
the  bearings  upon  the  shaft.  The  motor  would  precess  only 
if  the  bearings  failed  to  provide  a  reaction  equal  to  the 
applied  force.  The  suspension  of  the  motor  by  its  eye  bolt 
provides  a  condition  similar  to  tliat  of  tlie  filtable  wimlinill. 

This  explanation  should  make  clear  the  meridian  seeking 
property  of  the  motor  ;  for  if  the  axle  of  such  a  motor  were 
originally  pointing  east  and  west  the  rotation  of  the  earth 
would  cau.se  the  one  end  of  the  axle  to  dip  and  the  other  to  rise 
/*(  space,  the  effect  of  this  applied  torque  being  such  as  ulti- 
mately to  set  the  motor  axle  north  and  .«outh,  in  which  position, 
except  for  the  effect  of  latitude,  the  plane  of  rotation  of  the 
motor  would  be  that  of  the  torque  given  to  the  motor  by  the 
eartln 

Having  thus  dealt  with  the  priiicijilc  of  the  gyro-conijmss  by 
reference  to  one  or  two  parti(mlar  illustrations,  the  more  general 
treatment  should  jiresent  no  great  ilitHculty. 

if  a  gyroscope  could  be  mounted  so  that  its  axle  formed  the 
diameter  of  a  smooth  hollow  sphere,  and  this  sphere  could  be 
made  to  float,  in  suspension,  in  the  mid.st  of  a  liquid  having 
no  vis((wity  the  gyroscope  would  possess  tlii-ee  degiees 
of  freedom,  and  the  direction  of  its  axle  would  remain  fixed  in 
space  independently  of  the  earth's  movement.  Should,  how- 
ever, the  condition  of  non-viscosity  be  departed  from  in  any 
the  least  degree,  every  movement  of  the  vessel  containing  the 
liquid  would  imi)art  a  torque  to  the  Hi)lieie  and  the  direction  of 
thr  plane  of  spin  of  the  gyroscope  would  be  altered.  Thus  it 
is  seen  that  if  the  direction  of  the  plane  of  rotation  of  a  gyro- 
scope is  to  be  used  as  a  delinite  dircclion  of  reference,  the  un- 
avoidable constraint  put  ujion  the  instrument  by  its  means  of 
suspenaion  must  be  definitely  known.      The  siniplcsl  (Iclinile 


constraint  that  can  be  applied  is  to  fix  the  direction  of  one  of 
the  axes  of  rotation. 

In  the  case  of  the  motor  upon  ice  the  shaft  of  the  motor  (its 
axis  of  spin)  woidd  be  constrained  to  turn  in  a  horizontal  plane, 
that  is  to  say,  the  frame  of  the  motor  would  be  constrained  to 
turn  always  about  a  vertical  diameter  of  the  rotor. 

A  g}Toscope  without  constraint  has  three  degrees  of  freedom. 
It  can  rotate  about  its  own  axle,  it  can  turn  bodily  about  au\' 
diameter  of  the  rotor,  and  at  the  same  time  it  can  turn  about 
a  second  diameter  at  light  angles  to  the  first.  If  an  ordinary 
g}Toscopic  top  be  taken  and  mounted  so  that  its  axle  bridges 
across  between  the  two  prongs  of  a  fork  whose  shaft  is  held  in 
a  vertical  socket  in  which  it  can  turn  freely,  the  direction  of  one 
of  the  diametral  axes  of  the  rotor  becomes  thus  definitely  fixtd 
with  reference  to  the  earth's  surface — it  is  made  vertical.  In 
a  similar  manner  any  one  of  the  a.xes  of  rotation  may  be  hi'M 
in  any  desired  direction  with  reference  to  the  earth's  surface. 

In  a  g\TO-compass  the  direction  of  the  axis  of  spin  is  to  be 
used  either  directly  or  indirectly  to  determine  the  meridian  ; 
hence  this  axis  must  be  able  to  move  in  a  horizontal  or  not  too 
oblique  plane,  a  condition  readily  satisfied  by  fixing  the  diame- 
tral axis  vertically.  This  condition  was  fulfilled  in  the  case  of 
the  motor  set  upon  ice.  In  saving  that  the  direction  of  the 
constrained  axis  shall  be  definitely  known  we  must,  of  course, 
realise  that  direction  can  only  be  known  relatively.  A  direc- 
tion may  be  defined,  for  instance,  as  horizontal  or  vertical  or 
by  reference  to  a  compass,  or  it  may  be  defined  by  reference  to 
some  group  of  stars.  Directions  horizontal  or  vertical  are 
those  most  readily  obtained  ;  they  are  directions  relative  to 
the  earth's  surface.  Directions  by  the  compass  are  relative  to 
a  plane  containing  the  earth's  axis  of  spin.  None  of  these 
directions  is  fixed  with  reference  to  the  stars. 

The  object  of  a  compass  is  to  determine  direction  relatively 
to  a  plane  containing  the  earth's  axis  of  sjjin.  In  the  form  of 
compass  here  under  consideration  direction  is  determined  first 
with  reference  to  the  earth's  surface,  and  then  with  reference  to 
the  earth's  axis.  A  pendulum  determines  the  first  direction  (for 
it  usually  hangs  vertically)  and  a  gyroscope,  controlled  through 
the  pendulum,  determines  the  latter  direction,  its  axis  of  spin 
pointing  along  the  meridian.  It  has  here  to  l)e  shown  that  the 
pendulum  and  gyroscope  alone,  are  insufficient  to  determine 
direction  with  reference  to  the  earth's  meridian  unless  the 
latitude  be  known  in  which  the  ajjparatus  is  being  used. 

If  one  of  the  diametral  axes  of  a  gyi'oscope  be  held  vertically 
(in  which  case,  of  course,  the  axis  of  spin  becomes  horizontal) 
rotation  of  the  earth  causes  this  fixed  axis  to  turn  somersaults 
in  space.  Tins  motion  being  imparted  to  the  gyroscope  the 
latter  tends  to  set  itself  so  that  its  own  ])lane  of  sjiin  is  pariillel 
to  the  plane  of  rotation  of  the  earth,  and  its  own  axis  of  spin  is 
along  the  meridian.  Strictly,  this  will  only  be  the  ease  if  the 
gjTo-compass  is  at  the  earth's  equator,  for  it  is  only  here  that 
the  somei'.saults  of  the  vertical  axis  occur  in  one  plane.  At  any 
other  latitude  the  surface  of  revolution  of  the  vertical  axis  will 
be  a  cone.  Most  simply,  perhaps,  the  matter  may  be  looked 
at  thus  :  At  the  equator  it  is  clear  that  the  spin  axis  will  set  itself 
along  the  meridian,  for  with  such  a  setting  the  earth's  rotation 
causes  the  spin  a.xis  to  move  parallel  to  itself  in  space  aud  so  im- 
parts no  disturbing  torque.  In  any  other  latitude  the  fact  that 
the  spin  axis  is  kept  horizontal  bi-ings  it  about  that,  if  pointing 
along  the  meridian,  this  axis  will  not  ware  pciratlel  /o  itself — 
since  successive  meridians  cmiverije.  The  axis  of  a  giyoscope 
tends,  however,  to  remain  ])andlel  to  itself :  hence  in  this  case 
it  nnist  tend  to  point  somewhat  away  from  the  meridian.'  Th0 
error  is  not  usually  great,  since  any  deviation  from  the  meridiaO 
brings  the  direction  of  the  axis  of  spin  out  of  jiar.ilh'l  with  ths 
a.xis  of  the  earth  when  looked  at  along  the  direction  of  n  meri- 
dian jilaiie  and  so  ])recessioiial  force  comes  into  ])lay.  Tlii> 
preeessional  force  is  of  the  same  nature  as  that  due  to  deviation 
from  the  meridian  when  the  gyroscope  is  at  the  e(juator.  The 
magnitude  of  the  error  depends  ujion  the  latitude,  for  it  depends 
ui>oii  111.'  rale  of  convergence  of  successive,  horizontal,  meridian 
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of  whose  diametral  axes  is  fixed  vertically,  will,  when  at  the 
equator,  point  exactly  along  the  meridian.  In  any  other 
latitude  the  conditions  will  be  the  same  as  at  the  equator, 
■provi/hd  the  fixed  axis  is  not  vertical,  hut  •perpendicular  to  the 
earth's  axis.  If  the  fixed  axis  is  vertical  a  latitude  error  will  be 
introduced. 

An  error  similar  to  that  due  to  latitude  maj'  be  introduced 
at  the  equator  by  tilting  the  fi:sed  axis  out  of  the  vertical.  If 
this  axis  be  tilted  northward  by,say,  .30deg.,  the  instrument  will 
at  once  point  a  httle  to  the  ea.st  of  the  meridian,  just  as  it  would 
if,  with  vertical  axis,  the  instrument  were  used  in  latitude 
30deg.  north. 

Correction  for  the  latitude  error  can  only  be  made  by  some 
device  which  is  susceptible  to  change  of  latitude.  The 
pendulum,  damped  or  undamped,  indicates  only  the  direction 
of  the  force  upon  its  bob  (the  variation  of  the  period  of  oscilla- 
tion of  the  pendidum  with  latitude  is  not  such  as  to  be  of 
practical  importance),  and  this  is  no  indication  of  the  direction 
of  the  earth's  axis  of  rotation. 

It  should  be  clear  from  what  has  been  said  that  a  balanced 
gyroscope  would  be  free  from  error  due  to  latitude  if  its  con- 
strained diametral  axis  were  fixed,  not  vertically,  but  perpen- 
dicular to  the  earth's  axis  of  spin.     Thus  a  motor  hung  by  its 
eyeljolt  and  balanced  so  that  its  axle  was  horizontal,  would 
point  along  the  meridian  when  placed  at  the  equator.     In 
latitude,  say,  30  deg.  north,  the  north  end  of  the  axle  would 
point  east  of  the  meridian.     If  the   position  of  the  eyebolt 
could  be  so  changed  that  the  motor  axle  sloped  at  an  angle  of 
30  deg.  with  the  horizontal,  the  latitude  error  would  disappear. 
Now  it  would  be  mechanically  inconvenient  to  adopt  such  a 
method  of  latitude  correction,  moreover  the  gyroscope  would 
Drobably  be  difficult  to  control.     Upon  this  point  an  ordinary 
lyi'oscopic   top    is   instructive.     If   it    be    set   spinning   and 
inspended  by  a  string  fixed  to  its  equator  (a  wire  is  usually 
ffovided,  forming  an  equator)  its  axis  will  remain  roughly 
lorizontal,  the  slight  unavoidable  lack  of  balance  causing  slow 
irecession  about  the  diametral  axis  defined  by  the  string.   The 
xle  may  be  brought  into  a  plane  parallel  to  the  earth's  axis  by 
xing  a  second  string  to  one  of  the  screws  and  tying  it  to  the 
ret.     Tins  gyi-o  compass  is  thus  corrected  for  latitude,  and 
rovided  its  speed  is  great  enough  and  its  balance  is  good,  its 
xle   will  point  north  and  south.     If,  now,  one  end  of  the 
xle  were  rai.sed  momentarily  and  then  let  go  again,  the  top 
•Quid  precess  vigorously  and  would  return  but  slowly  to  its 
riginal  position.     Difficulties  of  this  sort  would  work  against 
ich  a  method  of  latitude  correction  applied  to  a  suspended 
yroscope.     The  method  used  in  the  Anschiitz  compass  is  much 
mpler  and  more  convenient.     It  consists  in  hanging  a  wsight 
pon  one  end  of  the  gyro  axle,  the  size  of  the  weight  being 
tfferent  for  each  latitude.     Thi.s  imparts  to  the  gyroscope  a 
irque  about  the  horizontal  diametral  axis.     Precessional  force 
thus  produced  tending  to  move  the  axle  in  a  horizontal  plane, 
y  proper  choice  of  this  weight,  which  for  all  latitudes  is  small, 
le  piecessional  force  is  made  to  balance  exactly  the  force 
ndjng  to  take  the  axle  out  of  the  meridian,  and  so  the  latitude 
ror  is  eliminated  although  the  fixed  a.xis  is  ajtproximately 
irtical. 

Turning,  now,  to  the  effect  of  acceleration  of  the  ship  we  know 
at  a  pendulum  hangs  vertically  only  when  its  point  of 
pport  is  either  at  rest  or  moving  with  uniform  velocity. 
1U8  a  pendulum  gives  no  exact  indication  of  direction,  even 
th  reference  to  the  earth's  surface  if  it  is  being  accelerated, 
follows,  then,  that  acceleration  will  introduce  an  error  jus-t 
latitude  does. 

It  remains  to  show  that  the  compass  under  considenition 
ist  be  subject  to  error  due  to  tlu-  ship's  velocity.  Uniform 
locity  will  not  afiect  the  pendulum,  but  it  may  affect  the 
roacope.  Only  when  it  is  due  east  or  west  will  the  ship's 
'  ity  hav(!  no  disturbing  effect.  If,  for  instance,  the  ship  be 
-  north,  that  is  to  say,  cause  the  gyroscope  to  be  carried 
I  iiid  in  a  ])lane  who.se  direction  is  north  and  south,  there  will 
I  a  tendency  for  the  plan?  of  spin  to  set  itself  in  the  plane  of 
^ '  ship's  movement,  and  so  tho  axle  of  the  gyroscope  will  move 
t;  of  the  meridian.     No  gyroscope  can  possibly  distinguish 


between  motion  due  to  the  ship  and  that  due  to  the  earth,  and 
it  the  motion  be  uniform  the  pendulum  is  unaffected.  Hence 
the  velocity  error  is  unavoidable  in  an  instrument  employing 
only  gyroscopes  and  pendulums. 

In  all  the  forms  of  gyro-compass  which  have  hitherto  proved 
successful,  the  gyroscope  is  allowed  to  take  up  its  natm'al 
position  in  which  its  axis  of  spin  is  approximately  along  the 
meridian,  and  its  direction  of  rotation  like  that  of  the  earth,  the 
gyroscope  being  tlius  in  stable  equilibrium.  In  the  recently 
suggested  form  called  the  "  Sea  Star  "  compass*  it  is  jwoposed 
to  put  the  north-seeking  end  of  the  gyro  axis  south,  and  the 
south-seeking  end  north,  so  that  the  rotation  of  the  gyroscope 
is  in  the  opposite  direction  to  that  of  the  earth,  and  the  gyro- 
scope is  in  unstable  equilibrium.  The  very  slightest  deviation 
from  the  meridian  (at  the  equator)  would  then  cause  the 
compass  to  seek  the  stable  position  by  a  movement  of  precession 
in  which  the  axis  of  spin  would  begin  to  rise  or  to  dip  out  of 
the  horizontal.  Any  such  rise  or  dip  would  cause  contact  to  be 
made  upon  terminals  carried  upon  a  damped  pendulum.  These 
terminals  would  control  a  small  motor  called  the  "  meridian 
motor,"  so  geared  as  to  pull  the  compass  into  the  meridian 
again.  One  of  the  claims  is  that  such  a  compass  would  have  no 
latitude  error.  This  claim  appears  to  be  in  error,  since  such  a 
compass,  if  balanced,  would  point  due  noith,  with  axle  horizontal 
only  when  at.  the  equator.  The  action  of  the  meridian  motor 
ought  to  be  made  to  depend  upon  departure  from  a  position 
which  is  different  for  each  latitude,  not  upon  departure  from  the 
horizontal  position.  In  other  words  since  the  position  of  the 
contacts  is  determined  by  a  pendulum,  and  the  pendulum 
gives  no  indication  as  to  the  direction  of  the  earth's  axis  unless 
the  latitude  be  known,  a  latitude  correction  would  have  to  be 
appUed  to  the  reading  of  the  compass,  or,  alternatively,  the 
position  of  the  contacts  upon  the  pendulum  would  have  to  be 
set  specially  for  each  new  latitude. 

In  making  the  broad  statement  that  no  combination  of 
gyroscopes  and  pendulums  can  produce  a  compass  free  from 
latitude  and  other  errors,  sight  is  not  lost  of  such  facts  as  this, 
that  a  gyroscojje  may  be  used  for  the  determination  of  latitude. 
If,  for  instance,  a  gyroscope  running  at  fixed  speed,  were  mounted 
in  such  a  way  that  whilst  a  number  of  different  slopes  were 
being  given  to  the  diametral  axis  which  ordinarily  would  be 
kept  vertical,  the  precessional  torque  imparted  to  the  gyro- 
scojje  by  the  earth's  rotation  might  be  measured,  in  a  plane 
perpendicular  to  this  a.xis,  it  would  be  found  that  the 
maximum  possible  observed  torque  would  occur  when  the 
plane  containing  both  the  axle  and  the  constrained  axis  of  the 
gyro  was  perpendicular  to  the  earth's  axis  of  spin  (and  pointed, 
therefore,  due  east  and  west).  Measurement  of  the  least  angle 
between  the  rod  of  a  jjendulum  and  the  plane  just  spoken  of 
would  give  the  latitude.  Here  a  number  of  measurements  of 
torque  would  have  to  be  made,  and  the  apparatus  is  not 
regarded  as  a  simple  combination  of  a  gyroscope  and  a  pendulum. 

A  complete  account  of  th(^  principle  of  the  gyroscope,  giving 
all  the  mathematics,  and  that  in  a  form  readily  applicable  to 
practical  problems,  has  recently  been  ])ublished  under  the 
authorship  of  Sir  G.  Greenhill  in  a  "  Report  on  Gyro- 
scopic Theory,"  prepared  by  tho  advisory  committee 
for  Aeronautics  of  the  National  Physical  Laboratory.  In 
aeronautics  the  gyroscopic  action  of  the  engines  and  the  pro- 
pellor  is  of  great  importance  and  recently,  in  aeroplane  work, 
special  gyro.scopes  are  being  used  as  stabilisers  and  as  direction 
indicators.  In  such  cases  the  excessive  and  erratic  accelera- 
tions to  be  dealt  with  make  the  use  of  pendulums  very  difficult 
and  there  would  be  mucli  scope  for  a  gyroscope  having  three 
degrees  of  freedom  if  such  an  instrument  were  practicable. 
Owing  to  the  indefinitcmess  of  the  unavoidable  constraint  put 
upon  such  a  gyrosci)i)e  by  its  means  of  suspension  the  indica- 
tions of  the  in.strument  would  never  be  accurate,  though  if  the 
diinen.sions  and  speed  of  the  gyro  were  sufficiently  great  and 
friction  small  the  indications  might  be  reliable  enough  dui-ing 
short  period.s  of  flight.  The  small  frictioiial  forces  would  have 
to  act  for  a  number  of  hours  before  they  would  produce  much 

•  Sec  a.  Pa|XT  read  buforo  tho  Institution  of  Mnrino  iinginecrs,  by 
Mr.  E.  K.  Scott,  ou  Oct.  0,  1914. 
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change  in  the  direction  of  the  axle  of  the  gyroscope,  which 
would  tend,  of  course,  to  remain  fixed  in  space. 

A  brief  account  of  the  Sperry  g}Toscopic  stabiUser  was  given 
in  the  issue  of  "  Flight  "  for  January  29th.  It  is  there  stated 
that  in  aeroplane  work  "  the  first,  foremost  and  all-important 
requirement  is  a  base  line  which  will  hold  the  true  horizontal 
plane  regardless  of  any  motion  or  forces  created  by  the  aero- 
plane in  flight."  It  is  claimed  that  the  Sperry  stabiliser  has 
solved  the  problem,  ensuring  "  perfect  maintenance  of  a  true 
horizontal  plane  regardless  of  any  movements  of  the  aeroplane." 
Details  of  the  apparatus  are  not  given,  but  the  claim  made  is 
more  than  could  possibly  be  fulfilled  by  any  combination  of 
gyroscopes  and  pendulums.  Since  "  perfect  "  maintenance  of 
a  true  horizontal  plane  is  spoken  of  the  use  of  a  gyroscope  with 
three  degrees  of  freedom  is  out  of  the  question — because  it 
would  demand  absolutely  filctionless  suspension.  Some  com- 
bination presumably  is  used  involving  definite  constraint,  and 
this  surely  demands  a  pendulum.  A  pendulum  would  intro- 
duce errors  due  to  acceleration  and  to  velocity  of  the  aeroplane, 
though  damping  the  pendulum  might  greatly  reduce  the  errors 
due  to  accelerations  of  short  duration. 

Prof.  Gray's  recent  Kelvin  lecture  has  set  everyone  thinking 
about  gjToscopes  and  spinning  tops,  so  that  a  favourite  greeting 
is  '■  Good  morning,  why  does  a  top  stand  up  ?  "  Mr.  Swin- 
burne has  reprinted  a  neat  common-sense  explanation  in  the 
March  issue  of  the  "  Journal  "  of  the  Institution  of  Electrical 
Engineers.  It  seems  to  me  good  that  the  fashion  of  thus  trying 
to  connect  mathematics  with  common  sense  should  be  en- 
com-aged.  Unfortunately,  this  sort  of  thing  is  found  to  annoy 
our  mathematical  Mastersingers,  who  regard  mere  common 
sense  as  not  to  be  mentioned  in  the  same  book  with  mathema- 
tics. This  is  especially  unfortunate  for  the  average  student, 
for  he  is  apt  to  leave  school  with  a  knowledge  of  mathematics 
comparable  with  the  man's  knowledge  of  Greek  who  had 
become  expert  in  the  scansion  of  Greek  verse  without  ever 
having  learned  the  meaning  of  the  words.  And  so  if  it  does 
not  seem  too  irrelevant  to  the  question  of  the  gyro-compass.  I 
should  myself  like  to  add  to  the  elementary  discussion  of  the 
spinning  top  as  follows  :  I  will  assume  that  the  windmill 
example  sufficiently  demonstrates  the  fact  that  a  gyroscope 
tends  to  set  itself  so  that  the  direction  of  its  own  plane  of  spin 
coincides  with  the  plane  of  any  torque  that  may  be  applied. 
Only  one  other  simple  thought  is  required  for  the  explanation 
of  the  spinning  top.  Everyone  has  seen  how  the  tall,  round 
milk  cans  used  for  the  wholesale  transport  of  milk  are  handled. 
Such  a  can  is  shod  with  an  iron  hoop  forming  the  base  upon 
which  it  stands.  It  is  moved  by  being  tilted  over  slightly  so 
that  it  can  be  rolled  upon  the  lower  edge  of  the  iron  hoop.  If 
now,  in  handling  such  a  can  a  man  were  to  stand  ujion  a  fixed 
spot,  he  could,  by  clockwise  rotation  of  the  tilted  can,  cause  it 
to  describe  a  clockwise  circle  about  him.  If  to  do  this  required 
that  the  man,  always  facing  the  can,  should  give,  say,  four 
complete  revolutions  to  the  can  with  reference  to  his  own 
hands,  a  httle  thought  will  show  that  in  describing  one  com- 
plete circle  the  can  has  really  made  four  plus  one  rotations  about 
its  own  axis.  The  man  himself  has  rotated  once,  and  this 
rotation  has  l)een  imparted  to  the  can.  In  other  words  the 
lock  on  the  milk  can  has  five  times  pointed  north,  although  it 
has  only  four  times  pointed  towards  the  man. 

To  tuin  then  to  the  sjjjnning  top.  If  a  top  were  rotating 
(say,  clockwise,  as  seen  from  above),  with  its  axis  vertical,  it 
would,  in  the  absence  of  friction,  go  on  so  rotating  for  ever — in 
an  endless  sleep.  But  if  a  momentary  puff  of  wind  were  to 
blow  upon  it  tilting  it  slightly,  say,  towards  the  cast,  the  effect 
of  giavity  would  apjily  to  the  top  a  torque  from  west  to  east  in 
a  vertical  plane.  The  top  would  seek  to  spin  also  in  a  vertical 
plane  from  west  to  east.  To  bring  this  about  thcf  axlo  would 
incline  towards  the  south.  This  would  cause  the  gravitational 
torque  to  l)e  from  north  to  south  in  a  vertical  \>huw.  and  the 
axle  of  the  top  would  then  move  so  that  the  tojj's  plane  of  spin 
would  incline  to  become  north  to  south,  that  is  (n  s.iy,  the  axli^ 
would  loan  towards  the  west.  The  ])lane  of  the  ciirth's  tonpie 
would  thus  incline  to  point  east  to  west  and  the  top  would  lean 
to  the  north,  and  so  on.     The  toj)  would  never  be  able  to  fall 


the  way  the  earth  pulled  it,  but  its  axle  would  describe  a  double 
cone  (hke  a  rotating  X)  with  the  centre  of  gravity  of  the  top 
at  its  waist. 

It  should  here  be  noted  that  the  action  could  not  take  place 
unless  the  top  actually  did  incline  somewhat  in  the  direction 
of  the  applied  torque.  Such  a  condition  had  to  be  made 
possible  in  the  case  of  the  windmill  by  allowing  the  mill  to  be 
tiltable.  And  if  the  disturbing  torque  were  great  or  the  spin 
of  the  top  slow  the  disturbing  torque  would  overthrow  the  top. 
Under  perfect  conditions,  friction  being  absent,  the  top  once 
disturbed  would  go  on  describing  the  same  double  cone  for  ever. 
The  application  of  a  clockwise  horizontal  torque  would  make 
it  stand  up  and  go  to  sleep,  whilst  a  counter  clockwise  torque 
would  overtlirow  it.  Now,  in  practice,  there  is  friction  betwren 
the  peg  and  the  table,  and  as  soon  as  it  is  tilted  the  peg  descril)o^ 
a  circle,  moving  round  in  the  manner  of  the  tilted  milk  can.  li 
the  peg  described  a  complete  circle  upon  the  table  in  one 
second  and  the  rate  of  spin  of  the  top,  speaking  of  it  as  though 
it  were  a  drill,  were  100  revs,  per  second,  the  spin  in  space 
would  be  101  revs,  per  second.  That  is  to  say,  the  friction 
of  the  peg  upon  the  table  would  have  the  effect  of  an  applied 
torque  tending  to  increase  the  spin.  The  plane  of  this  torque 
would  be  the  plane  of  the  table  and  its  direction  hke  that  of  the 
top  clockwise  as  seen  from  above.  The  top  would  move  so  as  to 
make  the  direction  of  its  own  plane  of  spin  coincide  with  this 
applied  torque  and  it  would,  therefore,  tend  to  go  to  sleep. 

An  egg-shaped  top  is  a  very  interesting  case  for  the  apphca- 
tion  of  the  windmill  and  the  milk  can  rules.  If  the  egg  were  hke 
a  lemon,  equaUy  blunt  at  both  ends,  and  were  set  spinning  upon 
one  of  its  shorter  diameters,  everyone  knows  that  it  would 
quickly  stand  up  so  as  to  spin  upon  its  longer  diameter.  If  the 
egg-shaped  body  be  thought  of  as  unusually  light  in  the  middle 
and  heavy  at  the  ends  the  case  is  seen  to  be  comparable  with 
that  of  a  top  made  up  of  a  short  spindle  having  half-way  up  it 
a  cross-arm  carr3ang  a  ball  at  each  end.  The  short  spindle  and 
the  longer  weighted  cross-arm  correspond  respectively  with 
the  shorter  and  the  longer  diameters  of  the  egg.  It  would  be 
most  difficult  to  make  such  a  top  continue  to  spin  with  its  axle 
vertical  ;  it  would  fall  over  and  tend  to  spin  upon  one  ball  with 
the  croi5S-arm  as  the  axis  of  spin.  For  if  we  suppose  that  for 
a  short  time  it  should  be  spinning  (clockwise  as  seen  from  above) 
with  its  spindle  vertical,  and  at  an  instant  when  the  cross-arm 
pointed  east  and  west  a  puff  of  west  wind  were  to  strike  it, 
imparting  a  torque  from  west  to  east  in  a  vertical  plane,  it 
would  momentarily  tilt  over  to  the  east.  This  would  cause 
gravity  to  set  up  a  torque,  also  from  west  to  east  in  a  vertica 
plane,  and  in  its  endeavour  to  make  its  own  plane  of  spin  agret 
with  this  applied  torque,  the  spindle  would  be  tilted  toward.' 
the  south.  There  would,  however,  be  no  cross-arm  in  tlii.' 
plane  of  tilt  at  the  instant  considered,  and  so  the  precessiona 
action  would  be  interrupted.  The  ball  which  was  pointin{ 
east  wt)uld  strike  the  table.  It  would  here  be  brought  to  res' 
were  it  not  that  the  milk-can  action  would  begin,  for  the  othe 
ball  continuing  its  own  motion  would  describe  clockw-ise  circle 
about  the  spot  where  the  first  ball  struck  the  table.  Thii 
action  would  impart  to  the  cross-arm  a  clockwise  spin,  equiva 
lent  to  an  appUed  torque  in  a  horizontal  plane  and  so  the  cross 
arm  would  tend  to  stand  up  and  spin  about  its  own  axis. 

If  instead  of  a  dund)-b('ll  like  cioss-arm  on  a  short  spindle  tt 
spinning  body  were  a  lenion-siiaped  heavy-ended  solid  .set  spin 
ning  upon  one  of  its  shorter  diameters,  the  process  just  outlinei 
would,  even  at  lowspeeds,  cause  the  body  actually  to  stand  up  ani 
spin  about  its  longer  axis.  The  uniform  sha|)c  of  the  body  woul' 
enable  the  change  of  jxisition  to  be  brought  about  nuich  inOT 
icaiUly  and  gently  than  in  the  case  of  the  dumb-bell. 

Should  the  to])  be  shaped  like  a  sea-binrs  egji.  I)lunt  at  on 
end  and  sharp  at  the  other,  and  be  so  weighted  that  it  woul 
stand  when  at  rest  upon  its  blunter  end,  it  would  be  found  I 
spin  steadily  only  upon  its  sharper  end.  For  if  we  siippose  thi 
it  were  set  spinning  upon  its  blunter  end.  with  clockwi.se  spi 
as  seen  from  above,  and  a  pulT  nf  W(>st  wind  tilled  it  niomci 
tiirily  t(i  the  east,  the  gravitalional  torque  thereby  introdun 
w<iuld  be  such  as  to  tend  to  jinll  it  back  aiiain,  becau.se  of  tl 
heaviness  of  the  blunl  end  (icniinding  us  of  the  liullcl   bolloni' 
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bottles,  paper  policemen  and  the  like,  which  automatically 
stand  up  again  when  knocked  over).  That  is  to  say,  gravity 
would  introduce  a  torque  from  east  to  west  in  a  vertical  plane. 
In  its  endeavour  to  adjust  its  own  spin  to  agree  with  this  applied 
torcjue  the  egg  would  incline  towards  the  north.  This  would 
•cause  gravity  to  impart  a  torque  from  north  to  south  and  so  the 
egg  would  tilt  west.  The  precession  would  thus  be  counter- 
clockwise. The  milk-can  action  would  have  the  eSect  of  a 
counter-clockwise  torque,  and  in  its  endeavour  to  accommodate 
itself  to  this  torque  the  egg  would  have  to  turn  over  so  as  to 
spin  upon  its  sharper  end. 

An  extreme  case  of  such  action  is  that  of  a  hemispherical 
bowl.  It  stands  stably  as  a  bowl,  but  if  set  .spinning  in  this 
position  endeavours  to  turn  over  and  soon  is  spinning  upon  one 
point  of  its  rim,  finally  falling  inverted  upon  the  table. 

An  ordinary  egg  though  blunter  at  one  end  than  the  other 
will  not  stand  upon  either  end  when  at  rest.  It  can,  therefore, 
be  spun  upon  either  end.  If  it  be  set  spinning  upon  its  side, 
arguments  like  tho?e  just  given  show  that  it  will  shortly  stand 
up  and  spin  upon  its  sharper  end. 

Finally,  the  interesting  case  may  be  considered  in  which  the 
top  instead  of  being  merely  the  shape  of  an  egg  is  indeed  an  egg 
unboiled.  In  such  a  case  spinning,  if  it  occurred  at  aU,  would 
occur  only  with  the  egg  lying  on  its  side.  Consideration  of  the 
previous  cases  reminds  us  that  the  mere  sjunning  of  a  top  goes 
on  independently  of  the  milk-can  action,  but  that  such  action 
is  essential  to  the  process  by  wliich  a  top  when  tilted  becomes 
upright  and  goes  to  sleep.  Every  case  in  which  a  top  rises, 
ap])arently  against  gravity,  depends  upon  the  milk-can  action. 
By  this  actiiin  the  circling  motion  of  the  peg  of  the  top  upon  the 
table  Imparts  torque,  in  a  horizontal  plane,  to  the  body  of  the 
top,  wherefore,  by  the  windmill  rule,  the  top  tends  to  become 
upright.  At  first  sight  the  milk-can  rule  seems  to  imply  that  a 
;op  after  tilting  spins  more  rapidly  than  before.  This  would,  of 
jourse,  be  impossible,  since  the  peripheral  velocity  of  the  peg 
)f  a  top  could  not  be  automatically  increased  by  the  mere 
•oiling  of  the  peg  upon  a  fixed  horizontal  table.  In  practice  a 
op,  left  to  itself,  is  all  the  time  slowing  down.  The  importance 
)f  the  milk-can  action  is  that  it  introduces  a  torque  in  the  plane 
if  the  table. 

Xow  if  the  top  were  an  unboiled  egg,  or  any  sort  of  sliell  filled 
tith  a  not  too  viscous  liquid,  the  circling  of  the  peg  and  shell 
pould  not  impart  appreciable  torque  to  thc>  mass  of  the 
op  (the  liquid)  and  such  a  top  would  not  rise  against  gravity, 
;  would  spin  only  in  a  position  in  which,  when  at  i-est,  it  would 
le  stable. 
It  should  be  pointed  out  that  in  this  discu.ssion  no  attempt 
as  been  made  to  consider  the  effect  of  any  movement  of  the 
arth  in  .space,  except  that  of  rotation  about  its  own  axis  of 
pin. 
Useful  works  of  reference  upon  the  subjects  of  gyroscopes 
nd  of  gyio-compas.ses  are  the  following  :  "  Spinning  Tops," 
y  Prof.  .1.  Perry  (Romance  of  Science  Series) ;  '"  Spinning 
'ops  and  Gyroscopic  Motion,"  by  Harold  Crabtree  (■2nd  edition, 
I8t  published  by  Longmans,  Green  &  Co.) ;  "  The  Gyro- 
ompass,"  by  G.  K.  B.  Elphinstone  (Elliott  Brothers). 


CONFERENCE  ON  COAL  SUPPLIES. 


As  was  stated  briefly  in  our  last  issue,  an  important  con- 

'rence  of  the  electricity  and  gas  undertakings  was  hiM  last 

eek  at  the  Institution  of  Electrical  Engineers.     Great  interest 

[as  taken  in  the  matter,  and  the  lecture  theatre  was  crowded 

[ith  delegates  to  overflowing.      The  chair  was  taken  by  Sir 

hrbet   Woodall   (i)resident   of   the   British   Commercial   Gas 

Isaociation),  support<Kl  by  Sir  John  Snell  (president  of  the 

Jifltitution  of  Electrical  Engineers). 

''Hf  Chau'.mav  cxpn-sscd  his  s.itisfactiiin  in  attendin!?  that  mcfting  in 

■mmon  intcn-sts  of  tlic  t;aH  and  clfctrieal  industries.      It  marked,  he 

I.  a  new  (li-|iartvin'  in  regard  In  tlie  operations  of  tliosc  two  groat 

Irics,  and  lie  liad  no  doubt  that  before  they  loft  the  meeting  oppor- 

V  would  be  taken  to  e.xpress  to  the  council  of  the  institution  the 

tilde  of  those  who  were  not  electricians  for  their  ho.spitality.     The 

it  ion  which  faced  them,  and  which  they  were  called  to  consider,  was 


without  precedent,  and  was  one  of  grave  importance  to  the  welfare — he 
might  almost  say  to  the  safety — of  their  country.  Coal  was  essential  to 
the  manufacture  of  gas.  and  hardly  less  so  to  the  production  of  electricity. 
Winter  made  a  much  larger  demand  than  summer,  and  large  stores  of  coal 
should  now  be  accumulating  to  meet  again  the  heavy  and  inevitable  call 
of  winter,  instead  of  which  they  had  found  it  difficult,  and  in  some  eases 
impo.^sible,  for  some  time  past  to  prociu'e  what  had  been  necessary  from 
day  to  day.  Their  reserves  had  been  steadily  vanishing,  and  they  were 
face  to  face  with  a  prospect  of  the  adequacy  and  the  continuance  of  supply 
becoming  impossible.  He  was  told  the  other  day  by  an  official  in  a 
responsible  position  in  a  Government  department  that  he  (the  chairman) 
over-rated  the  importance  of  such  a  catastrophe,  and  that  he  (the  official) 
was  prepared  to  carry  on  his  work  by  candlelight,  and  was  not  alarmed 
at  the  prospect  of  darkness.  The  one  idea  he  had  before  him  was  to 
bring  the  war  to  a  successful  end.  With  the  latter  purpose  they  were  all 
at  one  ;  to  its  acliievement  they  were  all  prepared  ungrudgingly  to  con- 
tribute all  that  was  needed  of  time,  effort  or  money.  But,  having  a 
great  purpose  in  view,  it  was  surely  well  to  consider  with  care  the  means 
by  which  it  was  to  be  accompUshed.  This  the  man  of  one  idea  some- 
times failed  to  do  ;  with  a  great  distant  haven  to  reach,  it  was  supreme 
folly  to  scuttle  the  ship  b}'  which  alone  the  journey  could  be  made.  On 
more  than  one  occasion  they  had  been  met  with  a  suggestion  that  their 
petitions  and  remonstrances  w-ere  lacking  in  patriotism,  and  that  theii' 
attitude  was  rather  that  of  greedy  traders  seeking  simply  the  main- 
tenance of  profits,  and  to  that  end  asking  for  preferential  treatment. 
They  indignantly  repudiated  such  imputations.  They  represented 
institutions  which  had  accepted  from  railiiiiirnt  duties  of  a  public 
character  and  of  great  importance.  ( illiLii  i^n  >■■  as  imposed  upon  them 
to  tidfd  those  duties,  and  in  return  ri  1 1  mi  i  \i  liisive  privileges  were 
grant. -d  thrill.  IitiIltiI  vniind  by  rr^tririhm^  ami  limit  alinns  in  the  pubUo 
int.rr~i.  If  I  lir\  l.iilril  1,1  iinhMiii  till-  diiiirs  i  11 1 1  ii  i^ri  I II  |  lull  them,  no  ons 
else,  rx.rpt  attrr  I..J1V  di-la\-.  ri.iil.l  t;ikr  ili'iii  ii|.,  ,111.1  III.'  wholo  com- 
munity must  suffer.     Those  duti.'^  in.  In.l,'  I   ii,.l    -iiii|.ly  th.-  li.jliting  of 

the  public  ways,  but  also  the  liiilit  nu  an.l  «  ;.ri j  .  .i  I  ii.    In.ii-,  -  ..f  both 

rich  and  poor  and  of  pubhe  buililiii'_'-.  win.  I.  m.  In.l.' I  buiii.  k-.  hospitals, 
camps  and  factories  for  the  manufactur.'  ..I  ,jri  ai  ^juiis  and  riHcs.  clothing 
for  soldiers  and  sailors  and  all  the  maiiif..l.l  muiiii  i.ms  of  war.  Gas  and 
electricity  were  used  in  a  vast  number  of  imlu^i  n.  -;.  not  for  lighting  only, 
but  for  heating  and  power,  and  failure  of  sup|il\  h.,iiI.1  iiiv..l\.'  th.'  recon- 
struction of  the  users'  plant,  which  would  b.'  iMi|.,i>-il.l.  ,  .  \.  n  at  great 
cost,  without  long  delay,  and  would  upset  tin-  uli..l.-  a.inKi.s  of  the 
country  and  reduce  materially  the  output.  The  cooking  of  probably 
half  of  London's  food — and  the  same  might  be  said  of  other  towns — was 
done  by  gas.  There  were  in  and  around  London  about  a  million  families 
taldng  in  pennyworths  a  supply  for  lighting  and  cooking,  and  many 
important  industries  were  depending  on  the  secondary  products  of  coal 
distillation.  At  the  present  time  many  gas  companies  had  so  adapted 
their  plant  that  they  were  producing  materials  of  \-ital  importance  to  the 
Government  in  carrying  out  the  war.  That  aspect  of  the  question  was  so 
far  recognised  in  Germany  that  definite  instructions  had  been  sent 
tlu'oughuut  till- ,  iiuiitiy  iiirnura^iiiL;  the  use  of  gas  in  order  that  the  waste 
of  coal  for  Im'  ituiL'  piir|i,,.,'^  ^liiaiM  l.r  avoided.  The  use  of  gas  and  coke 
was  presmlMil  ^u  th  it  iIm-  , ,,  iI  muht  be  carbonised  in  close  vessels  in 
order  to  rr,,.\,r  ili,,~,.  |,i,iilii,ts  whi,li  w-n-  imw  fmiiid  to  be  of  such 
urgent  and  \iial  iiii|i,,ii  :iii,  ,■.  Willi  nj.inl  t,.  lli,-  iiiiiiH-,_Uate  cause  of 
the  trou))li\  mily  ivi'mdy  tii.ir  was  Millnariit  ,  ,.,il  aMiil.iliJe  at  the  pits, 
but  the  difficulty  lay  in  tlie  carrying  of  it.  'I'li,'  A,liiiii  all  \  m cdriUa  va.st 
fleet  of  steamers  as  tenders  to  the  warships  ami  ,i^  ii  aii-piit  i,,r  iroo])s, 
materials  and  stores,  and  they  commandeered  all  t  la-  m  -,,  Is  1 1»  \  i bought 
suitab],-.  larL'clv  for  the  coast  sri\  iii-,  li-a\ing  a  number  insiitbcient  for 
llir  ,ir,liii,iiy  -iTvico.  For  thos,  lift  a\  iilable  the  owners  were  enabled 
to  drill  and  very  high  rates,  with  tlir  nsiilt  that  the  rate  from  the  Tyne  to 
London,  which  before  tho  war  was  'is..  Iiecame  four  times  that  amount. 
The  greatly  increased  needs  of  the  War  Office  led  to  a  congestion  of  traffic 
on  the  railways,  and,  although  tho  rates  were  not  increased,  the  delays 
became  very  embarrassing.  To  meet  tho  situation  at  sea  the  Govern- 
ment allowc^d  certain  enemy  ships  which  were  interned  in  our  ])orts  to  be 
brought  into  use  for  the  service  of  the  public  utility  departments  and 
undertakings.  Freights  continu(Ml  high,  partly  because  tho  Government, 
who  might,  he  thought,  have  bnn  content  with  a  charge  such  as  that 
which  they  paid  for  th<'  commandeered  ships,  elected  to  pay  the  ex- 
travagant rates  required  liy  private  owners.  Now  tho  position  was 
altered.  The  supply  of  coal  liad  fallen  below  the  demand,  and  the  charges 
for  what  was  obtainable  had  been  (lut  up  very  heavily,  and  because  of  the 
shortage  there  was  a  jilethora  of  ships  and  the  rates  of  the  freights  had 
fallen.  The  present  diflieulty  was  the  greater.  It  was  no  longer  a 
qiiestion  of  money  ;  they  wen;  faced  with  the  prospect  of  a  coal  famine. 
Unlike,  however,  a  famine  due  to  natural  causes,  this  was  a  prevcntible 
famine,  due  to  causes  which  could  and  ought  to  bo  dealt  with.  Tho 
reduction  of  output  was  due  largely  to  the  withdrawal  of  tho  great 
number  of  miners  who  had  gone  to  swell  the  noblo  army  who  wore 
fighting  or  preparing  to  fight  their  country's  enemies.  All  honour  to 
them,  and  those  others  who  might  yet  follow  in  their  steps,  but  not  less  to 
those  who  were  with  equal  devotion  carrying  the  burden  of  keeping  up 
the  output  of  supplies  as  far  as  lay  in  their  power.  When  the  men  at  tho 
front  made  the  great  i-lection  to  risk,  and  if  necessary  surrender,  their 
lives,  there  would  probably  have  Iwen  no  deficiency  in  supplies  if  the 
remaining  men  at  homo  had  made  greater  efforts  to  fill  up  the  gap. 
Wages  had  becm  raisetl  materially,  and  an  the  average  miner  was  not  given 
to  Having  it  took  a  longer  time  oft  work  to  spend  the  money.  The  owners 
were  partly  responsible  for  that.  They  were  demanding  the  uttermost 
amount  which  the  neeils  of  I  he  country  and  its  industries  rendered  avail- 
ttl)le.     The  men  knew  I  he  profits  which  attached  to  tho.se  high  prices 
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and  they  would  be  more  than  human  if  they  did  not  demand  their  share. 
It  was  hoped  that  some  limitation  might  be  put  upon  the  profits  of 
collieries  and  royalty  owners.  The  question  of  workmen  was  more 
difficult,  but  by  payment  of  wages  on  a  scale  goverend  by  weekly  output, 
by  compulsory  savrng  of  part  of  the  miners'  earnings,  or  some  other  way — 
but,  best  of  all.  bj-  appeal  to  their  patriotism,  their  care  for  friends  at  the 
front  and  helpless  ones  at  home — an  improvement  could  surely  be  made. 
He  presumed  the  export  of  steam  coal,  which  the  Government  required, 
was  prohibited,  and  he  thought  that  should  be  extended  to  other  public 
services.  The  Government  had  appointed  a  Committee  to  deal  with  the 
subject,  and  the  gas  and  electricity  suppliers  could  probably  press  their 
case  effectively  by  seeking  an  interview  with  that  Committee.  By 
keeping  their  industries  going  they  were  keeping  employed  men  who 
would  otherwise  be  suffering  want,  and  they  were  earning  money  to 
help  furnish  the  Chancellor  of  the  Exchequer  with  the  vast  sums  he  told 
them  were  necessary  to  carry  out  the  terrible  war.  In  the  way  open  to 
them  they  desired  to  serve  their  Kiilg  and  country  with  the  utmost  of  the 
power  left  to  them,  and  they  had  the  right  to  demand  that  their  hands 
should  not  be  tied. 

Sir  John  Sxell  welcomed  the  gas  delegates,  and  remarked  that  it 
was  not  always  that  the  two  industries  were  so  happily  able  to  co- 
operate.    His  council  desired  him  to  say  they  were  desirous  of  doing  all 
that  was  possible  to  assist  in  the  most  important  matter  now  under  dis- 
cussion, provided  it  did  not  embarrass  the  Government  or  the  authorities 
in  the  proper  conduct  of  the  war,  which,  of  course,  must  come  first  and 
foremost  in  all  their  minds      Coal  was  necessary  to  the  gas  and  elec- 
trical industries,  both  for  reasons  of  public  health  and  public  safety,  and 
there  were  many  industries  turning  out  nothing  but  munitions  of  war, 
which  were  dependent  entirely  upon  either  a  public  electricity  supply 
or  upon  gas-driven  plant  to  enable  them  to  continue  their  output.     Any- 
thing which  would  tend  to  shut  down  or  embarrass  the  public  supply 
given  by  the  electrical  or  gas  undertakings  would  be  distinctly  injurious 
in  the  national  interest.     What  they  wanted  to  do  was  to  endeavour  to 
improve  the  output  from  the  pits — he  understood  that  in  some  cases  the 
pits  were  only  working  four  days  a  week — and  they  wanted  to  improve 
the   transport   facilities   from   the   pits  to   their   various   undertakings. 
Although  he  was  told  that  the  difficulties  which  existed  at  the  beginning 
of  the  war  as  to  the  delay  with  railway  trucks  had  to  some  extent  been 
mitigated,  if  the  Government  could  enable  greater  facilities  to  be  given 
for  sea  transport  it  was  possible  that  the  present  congestion  of  the  rail- 
ways would  be  further  relieved  and  the  undertakings  still  further  benefited. 
Aid.  K.VY  (Chairman  of  the  Manchester  Gas  Committee)  said  that  he 
thought  the  resolution,  which  had  been  handed  to  him  to  propose,  would, 
after  the  remarks  of  the  Chairman  and  Sir  John  Snell,  meet  with  a])proval, 
but  he  would  like  to  say  how  much  he  appreciated  the  efforts  that  had 
been  made  to  further  the  earlier  efforts  of  the  gas  industry  and  the 
electrical  industry  to  impress  upon  the  Government  the  necessity  for 
doing    something — and    doing    that    something    quickly — to    help    the 
position.     In  his  opinion  time  might  be  found  more  valuable  than  money 
at  the  present  moment,  because  one  could  not  control  a  large  under- 
taking for  gas  or  electricity  supply  without  viewing  with  great  alarm  the 
conditiojj  of  the  coal  stocks  to-day  and  comparing  them  with  normal 
times.     In  an  undertaking,  with  which  he  was  fairly  familiar,  they  were 
wf)rse  off  to-day  than  they  were  after  the  coal  strike — a  position  wliich 
o\ight  never  to  have  arisen,  and  for  which  there  wa.s  no  justification.     Their 
stocks  were  so  depleted  that  on  March  31  they  were  70,000  tons  below 
normal,  and  to-day  they  were  not  obtaining  much  more  than  tlicir  con- 
sumption ;  they  should  be  adding  to  their  stocks  instead  of  di|il.l  in-  llinn. 
It  was  nowa  serious  problem,  and  they  were  doing  all  they  i  muI.I  id  h.lp 
loyally  the  Government  by  keeping  up  their  supplies  to  thu.sc  [ai:tuncs 
and  firms  who  were  making  munitions  of  war.     The  resolution  was  ; — 
"That    this    meeting    congratulates    the    Government    on    having 
appointed  a  Committee  to  deal  with  the  exportat  ion  of  coal,  and  hopes 
this  may  be  effective  in  limiting  exports,  but  views  with  the  deepest 
concern  the  depleted  stocks  of  coal  and  the  difficulty  under  present 
conditions  of  renewing  them  for  present  and  future  requitiiiiciits.  ami 
urges  the  Government  to  take  further  and  immedialc   -i.  p,   iwi   in 
increase  the  output  of  coal  from  the  pits  ;    [h)  to  give  gnai.  r  lirilii  i.s 
for  the  transport  of  coal  by  rail;  and  (c)  to  have  regard  in  tlie  re- 
quisitioning of  steam  colliers  to  the  requirements  of  the  i)ublic  utility 
undertakings  which  depend  for  their  supplies  on  sea-borne  coal." 
It  would  be  api)arent  to  all  that  the  Governm'ent  must  move  at  once 
n  that  direction.     Unless  progress  was  made  at  once  they  could  not  hope 
o  meet  the  winter  demand  with  anything  a])proaching  safety,  becau.se 
it  would  be  only  necessary  to  have  a  week  or  two's  delay  to  find  the  whole 
business  crumble  to  dust.     Such  a  position  was  terrible  to  contemplate, 
and  he  was  afraid  that  the  Government  themselves  did  not  recognise  the 
very  great  importance  of  kee|)ing  the  public  utility  undertakings  going 
at  any  cost.     A  man  who  said  he  was  content  with  can<lle  light  could  not 
know  the  enormous  responsibilities  what  attached  to  gas  and  electricity 
undertakings.     Companies  owning  such. undertakings  were   tied  down 
hand  and  foot  as  to  prices,  dividends,  &c.,  and  he  did  not  think  their 
worst  critic  could  say  it  was  a  (juestion  of  pounds,  shillings  anil  ))ence  at 
the  present  moment.     The  chief  factor  was  supply.     Ho  trusted  the 
mcmlxirs  would  appreciate  the  seriousness  of  the  position  and  give  the 
resolution  their  hearty  support. 

Mr.  Frank  Bailey  (.foint  Managing  Director  of  the  City  of  London 
Electric  Lighting  Co.)  said  that  he  had  great  pleasure  in  seconding  the 
resolution  and  in  thanking  those  cimcerned  on  behalf  of  the  companies 
supplying  electricity  in  London  for  the  splendid  opportunity  they  had 
given  thim  of  ventilating  an  urgent  question  and  of  meeting  on  a  common 
platform  so  many  of  their  frieiuls  in  the  ga-s  industry.     A  week  or  two  | 


ago  Parliament  approved  of  the  election  of  a  Committee  to  investigate 
the  necessity  of  providing  for  the  needs  of  house  coal  for  London,  espe- 
cially  during  the  next  winter.     The  report  of  that  Committee  had  been 
published,  but  he  had  not  heard  of  any  steps  being  taken  to  carry  those 
recommendations  into  effect.     He  agreed  to  the  necessity  of  providing 
a  cold  store  and  a  stock  of  sufficient  magnitude  to  meet  next  winter's 
demands,  and  if  prompt  measures  were  not  taken  it  was  hopeless  to 
expect  to  obtain  the  necessary  supply  in  the  later  months  of  this  year. 
Their  necessity  for  coal  was  as  great  if  not  gi-eater  than  that  of  anyone  rise. 
and  he  thought  the  Government  should  put  them  first  on  the  list  an 
they  should  have  their  supply,  whatever  occurred  to  other  people, 
found  it  almost  impossible  to  bid  against  the  .-Admiralty  for  Welsh         i 
as  the  latter  were  wilhng  to  pay  3.5s.  per  ton  f.o.b.  Cardiff,  and  they  hail 
to  seek  elsewhere.     The  gas  companies  depended  more  or  less  upon  one 
class  of  coal,  but  the  electricity  suppliers  had  a  larger  range  of  selection, 
and  their  demands  would  not  be  very  difficult  to  meet  with  a  reasonable 
amount  of  considerat  ion  from  t  he  Government .     The  sujiply  of  coal  for  the 
whole  electrical  industry  was  only  one-tenth  of  that  of  the  gas  companies. 
But    it    should    be     remembered     that     electricity    undertakings    were 
assisting  in   supplying   power    to   the  factories    engaged  in  producing 
munitions  of  war  for  the  purpose  of  killing  their  enemies.  Unfortunatelj 
the  press  of  this  comitry  was  often  writing  articles  to  kill  the  Governmen 
but  the  Government  had  done  their  best  to  meet  a  most  difficult  state  \ 
things,  and  he  was  expressing  the  views  of  his  brethren  in  the  electric 
supply  industry  when  he  said  they  had  to  acknowledge  with  their  thaati 
the  straightforward  and  generous  conduct  of  the  coal  trade  generally  i 
far  as  the  supply  was  concerned.     They  had  no  wish  to  charge  them  witi 
having  made  undue  profits  out  of  the  difficulties  of  the  country,  and  h( 
believed  some  of  the  coal  merchants  had  actually  sustained  a  loss.     He 
did  not  think  they  should  blame  the  intermediaries  who  were  engaged  ir 
bringing  the  coal  from  the  collieries  to  their  works.     They  had  no  oni 
to  blame,  but  they  would  ask  the  Government  to  put  their  demand  first 
because  they  were  equivalent  to  the  coal  cellars  of  this  country, 

Mr.  Jom.'  Bond  (President  of  the  Institution  of  Gas  Engineers)  saic 
the  Council  of  his  Institution  had  had  under  consideration  this  question 
and  had  approached  on  many  occasions  the  various  departments  of  thi 
Government,  and  the  Board  of  Trade  were  now  taking  steps  to  restric 
the  exportation  of  coal.  He  believed  that  this  great  movement  had  beei 
brought  about  chiefly  through  the  energies  of  the  Manchester  Distric 
Institution  of  Gas  Engineers,  and  an  important  part  in  that  had  beei 
played  by  Aid.  Kay  and  Aid.  Phillips.  It  was  of  the  utmost  importanc 
that  the  Government  should  secure  for  both  the  gas  and  electrical  Indus 
tries  a  proper  amount  of  coal,  because  the  nation  largely  depended  upoi 
them  for  munitions  of  war,  and  he  sincerelj'  hoped  the  Governmen 
would  take  immediate  action  to  see  that  they  got  their  proper  supplies. 

Mr.   R.  A.  Chattock  (city  electrical  engineer  of  Birmingham).  whT 
represented  the  Municipal  Electrical  Association,  said  that  there  werl 
some  hundreds  of  electrical  undertakings  in  this  country  under  municipi  I 
management,  the  supply  from  which  was  being  utilised  in  the  product io  | 
of  war  material,  and  the  coal  burned  in  those  undertakings  last  year 
upwards  of  2,000,000  tons.     Most  of  those  undertakings  were  runninl 
with  very  small  margins  of  stock.     The  stocks  had  been  reduced  to  somi  I 
thing  like  25  per  cent,  of  what  they  were  at  the  commencement  of  the  wa  f 
Those  were  average  figures.     The  light  supplied  to  the  private  user  onll 
represented  about  a  tithe  of  the  power  and  lighting  that  was  being  su|  [ 
l)lied  to  the  factories,  and  it  was  that  sup\)ly  they  had  to  safeguard  an  I 
maintain  at  all  costs.     The  power  supply  of  the  electrical  unilertakinji 
was  being  used  almost  exclusively  for  the  production  of  war  material 
The  Government  had  helped  certain  undertakings  to  obtain  more  coa  | 
but  this  ball  only  been  arranged  at  a  largely  increased  cost.     The  avera^l 
inciiM^r  H,i^   ill. lilt  50  per  cent,  on  what  was  being  paid  before  the  wa 
Thai  I.  pn  >,  iMrd  to  the  municipal  electrical  undertakings  an  increase" 
soniitiimg  like   t.'iOO.OOO  to  t;iiO0.000  per  annum  for  coal,  and  he  coi 
sidered  that  in  going  to  the  Government  they  ought  to  emphasise  thi 
point  and  ask  for  assistance  in  getting  coal  at  a  reasonable  price. 

Mr.  Reoinald  Neville,  JI.  P.,  said  that  he  would  like  to  know  whethi 
any  concrete  suggestion  had  been  put  forward  for  getting  over  tlie  difl 
culty.  Could  any  suggestion  be  made  to  the  Government  which  tl 
Government  would  say  was  a  t  ood  one,  and  that  they  would  do  their  bfc 
to  carry  it  out  ?  His  own  experience  of  Government  officials  was  thi 
unless  one  went  with  something  concrete  it  would  be  found  that  tl 
Government  would  be  very  polite,  hear  all  they  had  to  say  and  thank  thou 
but  they  would  have  great  ilillieulty  in  getting  any  further.  He  suggcstf 
that  they  should  all  apply  tliemsilves  particularly  to  some  way  in  whic 
they  could  get  over  the  difficulty  with  which  they  were  faced.  There  Wi 
a  great  difficulty  about  the  interned  ships,  aiul  there  was  no  chance, 
far  as  one  could  see,  of  getting  more  ships.  He  did  not  know  wheth' 
there  was  any  possibility  of  the  gas  and  electrical  industries  com  biningW 
getting  hold  of  some  eollicry  to  work  themselves,  It  was  a  risky  bOf 
ness,  but  in  time  of  war  they  had  to  take  risks.  They  should  point  Oil 
strongly  to  the  Board  of  Trade  that  their  statutory  duties  compelled  thSf 
to  do  various  things  which  in  time  of  peace  were  perfectly  right,  bill  I 
time  of  war  in  face  of  a  deficit  of  coal  were  extremely  onerous  and  difil 
cult  to  carry  out.  i  f 

Bailie  Irwin  (Glasgow)  said  that  the  resolution  embodied  what  iMr  I 
the  minds  of  most  of  the  gentlemen  there.  They  were  not  propawft'l 
recommend  to  their  consiuners  that  they  should  economise  to  flio  6'4t'l 
of  reducing  their  consumption,  but  they  were  iirepnred  to  bend  Sftll 
etTort  towarils  bringing  pressure  to  bear  upon  those  who  were  responrtol 
for  the  inailitenance  of  the  present  position.  They  had  before  tWf 
the  indication  of  the  Board  of  Trade  of  fhcir  probable  action  with  roi 
to  the  export  of  coal  and  they  eonid  expect  great  benefit  from  that. 
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iir  AleXjIKDer  Kennedy  said  that  he  strongly  supported  the  resolu- 
n.  and  also  wished  to  endorse  Mr.  Bailey's  statement  that  in  London  the 
laviour  of  tlie  firms  who  were  supplying  them  with  coal  left  absolutely 
hing  to  be  desired. 

jome  speakers  having  expressed  the  view  that  they  should  request  the 
rernment  to  fix  the  price  of  coal,  the  Chairman  said  a  resolution  would 
ae  on  later  dealing  with  the  price  question. 

ilr.  H.  .ToNFS  (chairman  of  the  Gas  Companies"  Protection  Associa- 
n),  in  supporting  the  resolution,  said  that  the  question  was  one  for  the 
isomers  of  both  electricity  and  gas,  and  when  the  Government  found 
ttthe  voters  objected  to  being  fleeced,  something  would  be  done. 
Sir  D.Ford  GoDD.iRD.M.P. ,  said  they  had  an  exceedingly  good  case  to 
to  the  Government  with,  and  could  make  their  case  very  clear.  He 
thered  from  certain  conversations  he  had  had  with  thcs2  in  the  coal 
iustry  that  there  was  nothing  which  would  add  more  largely  to  the 
pply  uf  coal  than  some  restriction  of  the  exportation.  He  did  not 
ink  the  Government  realised  the  enormous  extent  which  the  coal  ques- 
n  bore  upon  the  workers  of  the  country.  They  must  have  coal  to  carry 
their  industiies,  and  he  fully  agreed  with  Mr.  Chattock  that  they 
)uld  get  coal  at  something  like  a  reasonable  price. 

Bailie  Lixdsav  (Chairman  of  Edinburgh  and  Leith  Gas  Cor- 
■ations)  said  they  were  all  agreed  that  there  was  a  great  scar- 
,'  of  coal,  and  thought  the  question  of  price  ought  to  stand  aside. 
)m  the  latest  figures  he  had  available,  if  the  export  of  coal  were 
irely  prohibited  to  other  than  our  Allies,  that  would  not  provide  a 
ficient  source  of  coal,  and  it  seemed  strange  to  him  that  they  had  not 
,  through  the  Government,  gone  to  the  kernel  of  the  question — the 
■eased  working  of  the  men  at  the  pits.  Why  had  they  not  acted  on 
ise  4  of  the  Coal  Mines  Regulations  Act,  1908  ?  This  clause  read; 
is  Majesty  maj',  in  the  event  of  war  or  of  imminent  national  danger 
^at  emergencj',  or  in  the  event  of  any  grave  economic  disturbance 
to  the  demand  for  coal  exceeding  the  supply  at  the  time,  by  Order  in 
ncil  suspend  the  operation  of  this  Act  to  such  extent  and  for  such 
od  as  may  be  named  in  the  Order  for  and  as  respects  certain  coal 
es  or  any  class  of  coal  mine."  This  clause  might  have  been  written 
erday  or  to-day.  It  could  not  have  been  better  framed  to  meet  the 
unstances. 

fter  some  further  remarks  by  a  few  speakers,  the  resolution  wa-s  put 
le  meeting  and  carried  unanimou.sly. 

d.  Phillips  (Salford)  said  that  he  fully  agreed  with  evei^-  word  of 
irst  resolution,  but,  in  his  opinion,  it  did  not  go  far  enough.  It  left 
a  very  important  matter,  not  the  principal  thing,  but  a  very  im- 
int  secondary  matter  the  question  of  price,  and  he  proposed  to  move 
ohition  in  the  following  words  : 

"  That  the  Govermnent  be  asked  to  take  such  steps  as  may  be 
jessary  to  reduce  the  price  of  coals  to  reasonable  limits." 
ch  a  resolution  did  not  commit  anybody  there,  and  he  knew 
was  little  difference  of  opinion  amongst  those  %vho  had  spoken, 
probably  also  amongst  the  audience,  but  still  the  question  of  price 
m  important  matter  in  itself,  and  they  could  not  afford  to  give  it  an 
ute  L'o-by,  especiallv  when  a  Departmental  Committee  of  tlie  Board 
ide  reiJorted  :  "  We  have  pointed  out  that  prices  have  risen  owing  to 
■mporarj'  lack  of  equiUbrium  between  supply  and  demand,  and  they 
ri<en  without  relation  to  the  cost  of  production."  It  might  take  a 
time  to  explore  fully  the  meanings  conpealed  or  involved  in  those 
!  '■  the  cost  of  production."     It  might  mean  that  an  artificial  scar- 

Irould  send  prices  up.  He  wa-s  not  going  to  make  any  aspersions  , 
hen  they  had  the  report  of  the  committee,  under  heading  No.  5,  that 
iriccs  did  not  shortly  return  to  a  reasonable  level,"  did  not  that 
that,  in  the  opinion  of  an  impartial  committee,  asked  by  the 
niiicnt  to  report  without  fear  or  favour,  prices  were  not  at  a  reason- 
evel  ?  "  If  prices  did  not  shortly  return  to  a  reasonable  level,  the 
■nnient  should  consider  a  scheme  for  a-ssuming  control  of  the  out- 
f  collieries  during  the  continuance  of  the  war."  They  must  have 
t  anj-  price  rather  than  go  without  it,  but  they  would  have  coal  at  a 
lable  price  if  they  could  get  it.  Therefore,  they  should  emphasise 
>ortion  of  the  report,  and  say  to  the  Government  what  he  proposed 
ceting  should  say  in  the  resolution  which  he  had  propo.sed.  .Surely, 
could  be  no  objection  on  the  ])art  of  anybody  in  that  room  or  out  of 
laving  the  price  of  coal  at  a  reasonable  limit,  whatever  that  was, 
ley  did  not  ask  for  anything  more,  but  when  they  rcinembered  that 
hing  like  20  million  tons  of  coal  were  consumed  by  the  gas  and 
city  undertakings  of  this  country  it  was  evident  that  every  Is. 
ae  in  price  amounted  to  close  upon  £1,000,000  having  to  be  found, 
leard  of  increases  of  9s.,  7s.,  Os.  and  5s.,  and  if  they  translated  these 
UlioD-s  of  ])ounds  it  wa,s  evident  that  somebody  was  being  taxed  to  a 
■eatcxtcnt.  They  wanted  that  amount  kept  within  reasonable  limits. 
".  Hall  (chairman  of  the  Workington  Corpn.  (Ja.s  Committee)  said 
8  representing  one  of  the  smaller  gas  committees  the  question  of 
»«B  a  serious  one.  If  it  were  a  fact  that  prices  were  fixed  by  com- 
n  in  the  various  districts  by  the  coal  owners,  possfbly  they  would 
ve  to  complain.  He  referred  to  an  article  in  a  recent  issue  of  the 
and  Coal  Trades'  Review,"  in  which  it  was  stated  that  there  was 
ompctition  between  individual  collieries  and  between  different 
/  districts.  He  happened  to  live  in  a  district  and  was  associated 
ork  in  the  district  in  which  every  pound  of  coat  was  gotten  by  the 
rland  Coal  Association,  and  he  |)roposcd  to  read  extracts  of  recent 
between  one  of  the  collieries  and  himself.  Early  in  April  he  saw  a 
ntative  of  this  colliery  and  arranged  for  the  delivery  of  certain 
I  to  June  :iO  at  a  very  greatly  enhanced  price  to  what  they  had  been 
■  On  the  last  line  of  the  representative's  letter  to  him  were  the 
"Or  at  such  other  less  price  as  may  bo  sanctioned  liy  I  ho  Coal 
tion."     The  colliery  wore  willing  to  accept  23.  3d.  a  ton  less  than 


fixed  by  the  Coal  Association,  so  he  (the  speaker)  acknowledged  the 
letter  in  these  terms,  "  On  behalf  of  the  committee,  I  thank  you  for  your 
letter  of  the  1st  inst.,  and  sincerely  trust  that  you  will  be  able  to  exercise 
such  influence  upon  the  Association  as  will  enable  you  to  invoice  this 
parcel  of  coal  at  the  price  not  exceeding  .  .  ."  The  reply  he  received 
was,  "  In  reply  to  yours  of  the  3rd,  we  regret  to  inform  you  that  we  have 
not  been  able  to  obtain  any  reduction  of  the  new  price  fixed  by  the  Coal 
Association.  This  figure  must,  therefore,  be  paid  for  the  coal  you  take 
from  us  between  April  1  and  .lune  30."  This  was  not  free  trade  between 
coal  owner  and  coal  user.  Every  pound  of  coal  sold  was  regulated  by 
prices  fixed  by  the  Coal  Association.  He  thought  Aid.  PhiUips  per- 
fectly right  in  urging  upon  the  Government  the  advisability  of  a  strong 
inquiry  being  made  mto  the  reasons  and  ways  the  prices  of  coal  were 
fi.xed  for  gas  and  electricity  imdertakings.  He  ventured  to  suggest  that 
if  the  Government  did  so  they  could  give  them  information  as  would 
lead  to  the  opening  of  their  eyes. 

Aid.  Whe ATLE Y  ( Huddersfield)  said  it  sounded  a  strange  note  to  him 
that  they  should  ask  for  coal  to  be  made  cheaper.  It  was  a  national 
necessity,  and  if  the  Government  knew  its  duty  it  would  know  that  it 
should  have  command  of  the  coal  as  well  as  of  ammunition.  It  would  see 
that  coal  be  got  for  the  well-being  of  the  people  at  a  rational  and  reason- 
able price.  They  must  not  blame  the  colliery  proprietors  for  putting  the 
price  on,  but  blame  themselves  that  they  had  not  command  of  a  thing 
that  thej'  could  not  live  without.  The  nation  should  regulate  the  price, 
and  he  hoped  this  phase  of  the  question  would  be  strongly  emphasised. 

Baihe  W.  B.  Smith  (chairman  of  Glasgow  Electricity  Committee)  sup- 
ported the  resolution,  and  said  the  Government  might  be  asked  to  put 
into  immediate  force  what  they  had  decided  the  previous  day,  an  Order 
in  Council  prohibifingthe  e.xportto  other  countries, instead  of  waitingtill 
May  13.  If  the  (iovernment  would  stop  the  export  of  coal  to  Amsterdam, 
Rotterdam,  Norway  and  Sweden,  the  price  of  coal  on  the  Glasgow 
E.xchange  woiUd  come  down  immediately. 

Sir  .losEPH  Bellamy  said  that  in  going  to  the  Government  to  ask  them 
for  something  the  matter  should  be  well  thought  out  by  the  committee 
as  to  the  way  the  remedy  might  be  applied.  Districts  varied  in  circum- 
stances and  conditions,  labour  charges,  &c.  The  Government  would 
require  to  know  what  the  expenses  of  the  collieries  were  in  excess  of  those 
before  the  war  to  get  some  reasonable  idea  of  the  extra  charges  the  col- 
lieries had  to  bear,  which  should  be  paid  for  by  consumers.  They  wanted 
some  inquiry  as  to  the  charges  which  should  be  legitimately  laid  upon 
them.  The  question  of  price  was  affected  by  restriction  of  output,  and 
the  men  should  be  allowed  greater  latitude  in  working  longer  than  eight 
hours  a  day.  There  ought  also  to  be  some  relief  from  a  different  method 
being  adopted  with  interned  ships. 

Mr.  John'  Christie  (borough  electrical  engineer,  Brighton)  said  his 
undertaking  depended  entirely  on  seaborne  coal.  They  were  paying 
about  £15.000  for  the  partial  services  of  a  coaster,  and  the  profits  of  the 
owners  of  these  vessels  must  be  colossal.  In  approaching  the  Government 
the  Chancellor  of  the  Exchequer's  attention  should  be  called  to  make  a 
surcharge  on  the  owners  of  craft  of  that  sort  whereby  their  profits  might 
be  limited  to  about  15  per  cent. 

Mr.  James  T.  Randell  (Southend  Gas  Co.)  moved  an  amendment, 
"  That  the  deputation  ask  the  Government  to  endeavour  to  fix  prices 
in  accordance  with  the  increased  cost  of  production  on  the  renewal  of 
contracts." 

The  Chairman,  however,  did  not  see  his  way  to  accept  this  amendment. 
Aid.  Phillips'  resolution  was  then  put  and  carried  by  a  very  large 
majority. 

The  (^HAIRMAX  then  proposed  a  third  resolution  : 

"  That  a  representative  deputation  of  the  gas  and  electricity  indus- 
tries be  appointed  to  present  our  case  to  the  Members  of  Parliament 
and  to  take  such  further  action  as  may  be  found  advisable.  That  a 
conference  "with   Members   of    Parliament,  to  be  held  in  Ix)ndon  on 

,  to  seek  their  aid  in  urging  upon  the   Government 

immediate  action  to  give  effect  to  the  above  recommendations.  That 
each  authority  represented  pledges  itself  to  take  steps  to  secure  the 
presence  of  their  Member  or  Members  of  Parliament  at  the  proposed 
conference." 

The  following  names  of  the  deputation  were  submitted  : — 
Sir  Ryland  Adkins,  M.P.  (director  of  Heme  Bay  Gets  &. Electricity  Co., 
Ltd.),  Mr.  Edward  Allen  (engineer  of  Liverpool  Gas  Co.),  Mr.  F.  Bailey 
(joint  managing  director  City  of  London  Electric  Lighting  Co.,  Ltd.), 
Mr.  J.  Eerguson  Bell  (manager  and  engineer  of  the  Derby  Ga.s  Light  & 
Coke  Co.),  Sir  Joseph  Bellamy  (chairman  of  the  Plymouth  &  Stonehouse 
Gas  Light  &  Coke  Co.),  Mr.  .John  Bond  (President  of  Institution  of  Gas 
Engineers),  Mr.  W.  G.  Bradshaw  (chairman  of  the  (Jommercial  Gas  Co., 
London),  Dr.  Charles  Car|)entcr  (chairman  of  the  South  Metropolitan 
Gas  Co.,  London),  Mr.  W.  A.  Chamen  (engineer  and  general  manager  of 
South  Wales  Electrical  Power  Distribution  Co.),  Mr.  R.  A.  Chattock 
(acting  President,  Incor])orated  Municipal  Electrical  Association),  Mr. 
F.  E.  Cooper  (secretary.  Gas  Companies'  Protection  A.s.sociation),  .Mr. 
A.  C.  Cramb  (President  Elect,  Incorporated  Municipal  Electrical  Associa- 
tion), Mr.  W.  T.  Dunn  (.secretary.  Institution  of  Gas  Engineers),  Mr. 
Hardman  A.  Earle  (Yorkshire  Electric  Power  Co.),  Sir  J.  Fortesouo 
Flannery,  Bart., M.P.  (director  of  the  South  Suburban  Gas  Co.,  I^ondon), 
Sir  D.  l''ord  Goddard,  M.P.  (chairnmn  of  the  Ipswich  Gas  Light  Co.), 
Mr.  .J.  S.  Highfield  (engineer  and  manager,  Metropolitan  Electric  Supply 
Co.,  Ltd.,  London),  ("apt.  R.  S.  Hilton  (secretary  and  manager  of  tho 
Birmingham  Corporation  (!us  DepuHment),  Bailie  Irwin  (chairman  of 
the  Glasgow  Corporation  (!as  Cornmi(teo),  Mr.  .F.  R.  H.  Jacobs  (secre- 
tary of  the  Southam|)ton  (ias  Light  &  Coke  Co.),  Mr.  H.  E.  Junes  (chair- 
man of  the  Wandsworth,  Wimbledon  &  Epaom  District  Gas  Co.),  Aid. 
Kay  (chairman  of  the  Manchester  Corporation  Gas  Committee),  Sir 
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Alexander  Kennedy,  F.R.S.  (consulting  engineer 
to  the  Westminster  Electric  Supply  Corpn.,  Ltd  ), 
ilr.  A.  Masterton  (engineer  and  manager  of  the 
Edinburgh  and  Leith  Corporation  Gas  Department), 
Mr.  C.  H.  Jlerz  (Xewcastle-upon-Tyne  Electric 
Supply  Co..  Ltd.).  Mr.  Reginald  Neville,  M.P. 
(chairman  of  the  Brentford  Gas  Co.,  London). 
Mr.  G.  W.  Partridge  (chief  engineer  and  manager, 
London  Electric  Supply  Corpn.,  Ltd.),  Mr.  S.  L. 
Pearce  (chief  electrical  engineer,  Manchester  Cor- 
poration), Aid.  F.  S.  Phillips  (chairman  of  the  Salford 
Corporation  Gas  Department).  Jlr.  W.  E.  Price 
(enaineer  and  manager  of  the  Hampton  Court  Gas 
Co.),  Mr.  P.  F.  Rowell  (secretary  of  the  Institution 
of  Electrical  Engineers),  Jlr.  A.  H.  Seabrook 
(general  manager.  Borough  of  St.  Marylebone 
Electricity  Supply),  Bailie  W.  B.  Smith  (chairman,  Glasgow  Corporation 
Electricity  Committee),  Mr.  .James  Smith  (engineer,  Belfast  Corporation 
Gas  Department),  Sir  John  Snell  (President  of  the  Institution  of  Eleetncal 
Engineers),  Mr.  C.  P.  Sparks  (engineer-in-chief.  County  of  London 
Electric  Supply  Co.,  Ltd.),  Sir  Albert  Stanley  (managing  director  of 
London  Electric  Railway  Co.),  Mr.  C.  D.  Taite  (engmeer  and  manager, 
Lancashire  Electric  Power  Co.),  Mr.  Hanbury  Thomas  (managmg  du-ec- 
tor.  Sheffield  United  Gas  Light  Co.),  Mr.  F.  J.  Walker  (Conference  of 
Chief  Officials  of  London  Electric  Supply  Companies),  Mr.  D.  MUne 
Watson  (general  manager,  the  Gas  Light  &  Coke  Co.,  London),  Sir 
Corbet  Woodall  (Goyernor  of  the  Gas  Light  k  Coke  Co.,  London). 

Sir  .John-  Snell  seconded  the  resolution,  which  was  carried. 

Sir  Joseph  Bell.vmy  proposed  on  behalf  of  the  gas  interests  a  hearty 
vote  of  thanks  to  the  Institution  of  Electrical  Engineers  for  allowing  them 
to  hold  the  meeting  in  that  building  ;  this  was  seconded  by  Mr.  h. 
Allen,  and  carried  with  acclamation.  Sir  John  Snell  making  a  short  speech 
in  reply.  ,   ,      ,      ^     c.-    r,    i    » 

The  meeting  was  concluded  with  a  hearty  vote  of  thanks  to  Sir  Corbet 
Woodall  for  presiding. 
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THE  FUTURE  PROGRESS  OF  CABLE  TELEGRAPHY.* 

BY  H.  W.  MALCOLM,  D.SC. 

{Continued  from  page  98.) 

Summary.— Aa  analytical  study  is  made  of  the  problem  of  increasing 
the  speed  of  the  submarine  telegraph  cable,  and  of  rendering  it,  if  pos- 
sible, distortionless.  The  problem  is  attacked  from  first  principles  in 
order  that  clear  ideas  may  be  obtained.  The  discussion  comes  under 
three  heads  :  (a)  Distortion  and  how  it  is  produced  :  (6)  Present-day 
methods  of  reducing  distortion;  and  (c)  The  loaded  submarine  tele- 
crapir  cable.  Tables  and  diagrams  are  given  throughout  so  as  to  render 
the  results  readily  available  to  those  who  have  not  the  time  to  follow  the 
processes  by  which  they  are  obtained. 


Loaded  Cable  and  Condensers. 
No\v.  .suppose  that  the  cable  is  to  earth  through  a  condenser 
at  both   the  sending  and  the  receiviiig  ends.     The  periodic 
solution  is 

^''^(Z.  +  Zr)  cosh  P^  +  (Z.,Z,/Z„+Z„)  sinh  Pf 

■sin  X       KJ    sin  a;     1/  1    ,    1  \ 

where    xi=W(R+ijL) .  yK.     ^^'^o  ^/^=,/^  •  j;^' 

dx        2KLlhj+Km^     _KRi2    /         i^L_ 
where   ^^^= ^  -  +  -  3^-  V  ^     kr?2  .  r" 

Hence 

sin  a;    dx\~  {     ^,       -,  „        K/   ixcosx— sin  ./■ 
y,f'(y)  =  {m+2yU)-^+^l^l\y{ni+yU)  +  ^^ ^ 

(Jx 
wJiich  Ijccomcs  on  substitution  for      , 


-"^'-Kuf 


4PJVl-g.j^p  jjp28ina;    l/Ki    K^/J C08a\~| 

y<f'{y)  = 2 L     a;     '''a;\K.    K,/\8ina;       x    /J 
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Table  SiXXIV.— Fig.  48,  Curve  A 
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where 
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When  L  ia  zero.  (32)  reduces  to  (66)*,  the  formula  for'a'{ 
cable  with  siCTnallins;  condensers. 
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Fig.  48. — Loaded  Cable  with  Sionallixu  Cosdessers. 


Curve  A.-Ks^K,=  K//10;  L/R  = 


KR/a 


Curve  B.—Ks-^Kr^K;/10:  L' 


WJau  K.  K, -KVIO  and  L/H  =  KR/V100  as  beforel 
first  term  in  the  series  is  hyperbolic,  and  all  the  sub8e(r 
terms  are  circular.  The  values  of  x  are  contained  in  1 
XXXriI.  (taicen  from  Table  XVI.)t  and  from  it  Table  XX  j 
is  calculated,  and  plotted  in  Fig.  '18,  curve  A.  Curve  Bil 
current  in  tJie  case  of  (he  jilain  cable. 

The  circular  terms  from  .c,  to  j„  have  been  caleulali 
for  t    .0--15,  0-.5  and  0-G.     The   probable  course  of  the 

•  "  Thcorj'."  The  Electrician,  May  31,  1912,  p.  310 
■f  "  Theory,"  I.e. 
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:  lower  values  of  t  is  shown  by  the  dotted 
rt  of  the  curve.  The  height  at  time 
■■l\'hK  is  the  same  as  in  curve  A,  Fig.  4^ 
d  curve  A,  Fig.  40. 

Comparing  curve  A,  Fig.  48  with  curve 
Fig.  47,  it  is  evident  that  the  effect  of 
e  second  condenser  is  to  cut  away  the 
il  of  the  signal.  This  result  might  have 
en  anticipated  from  a  comparison  of  the 
ifpsponding  curves  in  the  non-loaded 
hie.  Fi:^.  16,  curve  A,  and  Fig.  17, 
irve  A.* 

The  area  bet'i^en  the  carves  and  the 
ne  a.N-ii)  is  th  same  in  both  cases  and 
equal  to  the  charge  in  the  receiving 
ndenser.  Cur\  e  A  may  be  regarded  as 
rmed  from  curve  B  by  cutting  away  the 
sa  to  the  left  of  the  vertical  ordinate 
rough  <  =  \/LK  and  adding  it  oi  the 
ht  to  curve  B. 


Table  XXXV.— Ff?.  49,  BooU  of  tan  20(^=^ 
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Loaded  Meshes  and  Condensers. 

[t  is  now  necessary  to  consider  the  efiect 
the  signals  which  is  produced  by  the 

continuities  necessitated  by  coil  loading  in  conjunction 
h  nailing  apparatus.  Suppose,  as  before,  that  the 
if  1-  replaced  by  a  series  of  n  loaded  meshes  as  in  Fig. 
ciiunected  to  r:'r'i  through  condensers  at  the  ends  To 
ain  the  arrival  c,..rent  in  this  case  return  to  the  jj-mesh 
erminant.  To  the  first  constituent  of  the  determinant  is 
r  added  Zj,  and  to  the  last,  Z, .  Substituting  as  before  cos  0 
KRF 
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and  expanding  the  det.nminant,  it  follows  that 
y  .Kl 
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-Fig.  50,  Curve  A. 
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le  equation  '^(y)  =  0  gives  the  required  0  root  -.     .\ 'so 
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series  in  (27),  the  arrival  current  in  a  set  of  loaded  meshes 
without  end  apparatus. 

3.  When  there  is  only  one  signalling  condenser,  and  K,  nr 
K,=  Go  ,  the  formula  reduces  to 
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ice,  finally, 
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In  the  general  formula  (33)  let  «  =  20,  and  let  Kg 
!  and  ,-,=-.„,.  ,  as  before.     Then  (34)  becomes 
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m  particular  cases  of  this  formula  are  of  interest. 

'ifu  ;/  is  infinite  the  formula  reduces  to  (32),  the  arrival 

111  a  loaded  cable  with  signalling  condensers. 

||i-n  K,  =  K,=  x  ,the  formula  becomes  the  .same  as  the 


'  Theory,"  The  Electriciax,  M-  y  31,  1912,  p  3li 


The  situation  of  the  roots  of  this  equation  is  shown  graphic- 
ally in  Fig.  49.  At  9  =  39^  19',  the  fi-action  becomes  —  =o  ,  and 
reappears  on  the  other  side  of  tJie  ordinate  as  +  oo  .  When 
0=180deg.,  both  curves  cut  in  the  horizontal  a.xis,  but  on 
substituting  0  =  -i  in  C„  the  corresponding  term  is  zero.  After 
0  =  180  deg.  the  points  of  inter.section  are  the  same  as  those  to 
the  left,  but  in  the  inverse  order  and  below  the  horizontal  a.xis. 
They  yield  no  new  terms  to  the  series.  The  20  roots  corre- 
sponding to  the  20  meshes  are  indicated  on  the  diagram,  and 
their  exact  values  are  containiil  in  Table  XXXV.  When  n  is 
infinite  the  number  of  roots  extends  to  infinity,  and  Fig.  49 
changes  into  Fig.  17.* 

The  first  root  makes  the  expression  under  the  square-root  in 
the  formula  for  C„  positive,  and  tiie  first  term  in  the  series  is, 
therefore,  hyperbolic.  All  the  remaining  19  terms  are  circular. 
*  "  Thc-ory,""riiB  Ki.kcthician,  Muy  31,  I9I'2,  p.  316, 
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Table  XXXVIL— i'*?.  50,  Cum  A. 

«=0-42sec. 
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Sum  of  Teniis=  — 1,158;  Sum  xe-R-/aL= -9-29;  Total  (with  farst  term  from  Table^XXVI.)^H^^3^ 


The  values  of  the  fii-st  term  are  contained  in  Table  XXXVI.  [  inductance.  The  formula  for  this  case  mav  be  obtain 
AMien  t  is  greater  than  1  second  e-^'H^  is  less  than  0-00001,  and  |  directly,  or  fi-om  (33)  by  patting  L  zero.  The  arrival  current 
the  circular  terms  may  be  neglected. 
They  are  calculated  here  for  t=0-30, 
0-40',  0-42,  0-44.  0-46,  0-48,  0-50,  0-52 
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and  0-60  .second.  A  single  example  is 
given  in  Table  XXXVII.  The  com- 
plete curve  is  given  in  Fig.  50,  curve  A. 
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On  comparing  Fig.  50  with  Fig.  48,  it  is  seen  that  the  mesh 
curve  is  also  straight  at  the  period  of  most  rapid  growth,  but  is 
inclined  to  the  vertical.     The  influence  of  the  subdivision  is 


1 

K 

!      1 

1 

J 

1    • 

; 

! 

. 

Rl     U  K. 

, 

-,■;=  20      20             "    ■           20      20    ',T'           1 

1 

\ 

T   '^^T''  'T    ^'^^ 

c. 

s' 

i 

\ 

V          1      '      1      1      )      I      1 

^  ° 

\ 

A. 

} 

^ 

\ 

i; 

/ 

^ 

B, 

\l 

^ 

is 

i 

/ 

^  .r^ 

■«, 

1 

ilJ      "_3J|r 

^ 

^t^ 

,/ 

\ 

, 

^T  OciT^'  St   '^cJ'^'- 

' 

z 

.^\ 

1         ,         ,         ,         [         :         1         . 

r-'  01    0'2    0-3   0-4    0-5    0-6   0-7  1-0  1-5 

Seconds. 
Fig.  .")0. — Twenty  Loaded  and  Twenty  Plain  Meshes  with 
Condensers. 

KR/' 


;A.-Ko=K,  =  '^ 


10       R 
Curve  B.-Ks=K,=  '^;  L=0. 


100 


further  8hown  in  the  rounding  ojT  of  the  base  of  the  curve,  and 
also  of  tlie  tip,  leading  to  a  reduction  in  the  height  of  the  curve 
by  nearly  one-half. 

Curve  B  ia  for  the  same  set  of  meshes  and  appiiiatus,  witlimit 


l)siD  0sin(«-l)0 

where  d  has  the  same  set  of  values 
before  The  values  of  C,,,  calculai 
from  (37)  are  contained  in  Ta 
XXXVIII. 

For  the  pm-pose  of  comparison 
the  four  curves  of  Figs.  48  and 
are  brought  together  in  Fig.  51. 

As  in  the  case  of  the  cable  with' 
apparatus,  it  is  clear  from  the  clc 
ness  with  which  curves  C  and 
approximate  to  each  other  t 
subdivision  into  20  meshes  produ 
little  change  in  the  curve  of  arri 
current  when  the  cable  and  mes 
do  not  contain  inductance.  The  sa 
argument  as  before  may  therefon 
adduced  here  with  a  certain  dei 
of  plausibility:  that  the  effect 
Curve  A  of  redistributing  the  re 
tance  and  capacity — lea\-ing  c 
the  inductance  at  equidistant  in 
vals  — would  be  only  slight, 
that  Curve  A  is  a  close  approximation  to  the  true  disconti 
oush  -loaded  cable  curve,  which  may  lie  between  it  and  curve 
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PHYSICAL  SOCIETY. 

A'  the  meeting  held  on  April  23rcl  at  the  Iiiipei\al  College  of 
Science.  London,  I)i-.  A.  Russell.  M.A..  Vice-Pic.-idi-nt,  in  the 
Chair,  a  Paper  on 

"The  Theories  of  Voigt  and  Everett  regarding  the  Origin  of 
Combination  Tones," 

by  Prof.  W.  B.  ilnr.Tox  and   iMiss  M  \ry  Darkach.  was   read  !>y 
the  forniei'. 

Voigt  connects  the  ekiotence  of  difference  and  summation  tTe-i 
with  the  fact  that  the  otationary  points  of  the  conipomid  vibration- 
curve,  when  the  primary  tor.es  have  equal  energies,  can  be  grouped 
in  a  certain  way  on  sine  curves,  which  recur  in  the  periods  of  tliese 
•combination-tones.  As  against  this  view  it  is  urged  (1)  that  the 
same  points  can  equally  well  be  grouped  on  a  whole  series  of  curves 
with  other  frecjuencies  ;  (2)  that  the  distinctness  of  the  combination- 
tones  would  on  tliis  theory  vary  greatly  with  phase-relationship  of 
the  primaries  :  (3)  that  the  tones  would  disappear  when  the  energies 
of  the  primaries  are  not  very  miecjual.  Voigt  applies  a  similar 
method  to  the  case  where  the  upper  tone  is  weak  compared  to  the 
lower  to  accoimt  for  Koenig's  second  beat-tone.  The  first  of  the 
above  objections  again  apphes. 

Everett  supposed  tliat  the  distortion  of  the  vibration-curve  in 
passing  through  the  ear  would  bring  in  the  note  whose  frequency  is 
the  liighest  common  factor  of  the  primary  frequencies.  The  effect 
■of  a  special  kind  of  distortion  has  been  tested,  consisting  in  a  pro- 
portional reduction  of  ordinates  in  one  direction.  The  result  does 
not  confirm  Everett's  contention,  but  shows  the  appearance  of  the 
summation  and  difference  tones. 

Jlr.  F.  ,T.  W.  Whipple  thought  the  matter  was  an  extremely  interesting 
one,  and  that  the  type  of  distortion  assumed  by  the  authors  was  very 
■feasible.  He  suggested  that  an  amplification  of  the  theory  might  be 
applicable  to  musical  instruments.  For  example,  much  of  the  beaut\- 
of  the  tones  of  a  violin  was  attributed  to  the  presence  of  many  addi- 
tional notes  besides  the  fundamental.  Quite  possibly  an  asymmetry 
in  the  vibrations  of  the  sounding  board  was  responsible  for  the  addition  of 
combination  tones  of  the  higher  harmonics.  \ 

iMr.  D.  Owen  referred  to  the  case  of  a  man  who  had  no  car-drums,  but 
could  nevertheless  hear  combination  tones,  which  Prof.  JVlorton  had  cited 
as  an  instance  in  which  unsymmetrical  vibration  of  the  receiving  system 
could  not  be  the  cause  of  these  tones.  He  presumed  that  this  subject 
was  very  deaf,  and  that  any  sounds  which  he  could  hear  at  all  would  be 
very  loud.  Consequently,  there  would  be  violent  displacements  of  the 
bones  of  the  ear,  and  one  would  expect  considerable  asymmetry  in  their 
vibrations. 

Dr.  Russell  thought  that  the  authors  had  without  doubt  completely 
demolished  Voigt's  theory,  which  seemed  to  have  no  physical  basis  what- 
ever. With  regard  to  the  unsymmetrical  vibrations  of  the  drum,  he  sup- 
posed Helmholtz  in  his  investigation  had  treated  the  tympanum  as  a  thin 
plate,  but  the  attached  bones  and  adjacent  fluid  would  render  the  prob- 
lem much  more  complex. 

Prof.  S.  P.  Thompson  (communicated)  :  Though  it  is  well  to 
discuss  the  theory  of  combination'  tones  it  is  much  more  important 
to  be  certain  first  wJint  are  Ike  lads,  to  account  for  which  some  theory  is 
required.  Hence  I  raise  the  vital  question  of  what  the  facts  are  : 
According  to  von  Helmholtz,  the  combination  tones  are  of  two  kinds, 
differential  and  summational.  That  is  to  say,  when  two  tones  of  re- 
spective frequencies  m  and  ?i  are  simultaneously  sounded,  the  ear  hears 
the  differetire  tone,  of  frequency  m—n,  and  the  summatinn  tone,  of  fre- 
quency ni  +  7i  :  and  these  are  ear-manufactured,  and  camiot  be  heard  in 
ny  resonator,  and  have  nothing  to  do  with  beats.  According  tii  Kocnig, 
the  combination  tones  are  simply  beat-tones  (and  were  so  regarded  also 
by  Thomas  Young),  and  cannot  be  heard  in  any  resonator.  U  any 
supposed  combination  tone  is  heard  in  a  resonator,  that  is  a  proof 
that  it  exists  objectively  in  one  or  other  of  the  two  primarj'  tones,  and 
that,  therefore,  one  or  both  of  the  two  primary  tones  is  not  a  pure  tone, 
but  contains  the  alleged  combination  tone  as  a  harmonic.  Koenig 
found  that  Ijeats  and  beat  tones  fall  into  two  series  (called  superior  and 
inferior),  corresponding  respectively  to  the  two  remainders — positive 
ind  negative — to  be  found  by  dividing  the  frequency  of  tlie  higher  tone 
by  that  of  the  lower  tone.  Thus,  let  the  two  primary  freipiencies  be  40 
md  74.  Then,  if  we  divide  74  by  40,  it  goes  once  with  a  positive  re- 
mainder of  S4,  or  it  goes  twice  witli  a  negative  remainder  of  ti.  Koenig 
heard,  in  these  circumstances,  a  rapid  b<-at  (inferior)  of  34  and  a  slow 
beat  (superior)  of  6.  If  we  take  as  primaries  the  note  of  frequency  3,328 
md  the  note  2,04S,  there  will  be  heard,  according  to  von  Helmholtz,  the 
lifference  tone  1,280.  and  the  simimation  tone  .5,376.  According  to 
Koenig,  there  will  Ix'  heard  the  (hiferior)  positive  remainder  1,280  and 
the  (superior)  negative  remainder  71)8.  As  a  matter  of  fact,  two  tones  are 
heard,  the  stronger  being  7()8,  and  the  weaker  1,280.  The  summation 
tone  .''>,376  is  not  heard  at  all.  If  we  take,  again,  two  forks  giving 
2,804  and  1,024,  the  only  Cf)mbination-tone  heard  is  2ij(i,  which  is 
Sieithcr  difference  nor  sutiL  It  is  the  (positive)  remainder  heard  by 
'|lividing  2.304  by  1,024.  Voigt's  theory  accounts  for  this,  von 
Helndioltzs  docs  not.  Koenig,  who  in  his  fife-time  tuned  with  his  own 
lands  some  t<ns  of  thousands  of  forks,  and  used  the  beat-tones  to  deter- 
inine  the  tuning  of  his  hi<;h.frc((uenev  forks  of  inaudilile  pitch,  had  never 


been  able  to  hear  any  tones  corresponding  to  the  summational  numbers. 
They  simply  do  not  exist  if  the  primary  tones  are  pure. 

Prof.  Morton,  in  reply,  said  he  could  not  say  how  far  combination 
tones  might  be  produced  by  the  sounding  board  of  a  violin.  They 
certainly  could  be  produced  by  the  membrane  of  a  telephone  receiver. 
He  had  not  quoted  the  man  with  no  ear  drums  as  a  case  in  which  asym- 
metry was  not  responsible  for  these  tones,  but  only  as  one  in  which  we 
had  to  go  further  back  than  the  tympanum  for  the  seat  of  this  asym- 
metry. A  German  author  had  tried  to  locate  this  in  the  motion  of  the 
fluids  of  the  ear.  Helmholtz's  investigation  of  the  vibration  of  the  drum 
was  even  less  satisfactory  than  the  chairman  had  supposed,  as  he  treated 
it  simpU'  as  an  oscillating  particle.  The  analysis  had  more  recently 
been  extended  to  the  case  of  a  membrane  and  similar  results  obtained,  but 
even  this  was  still  remote  from  the  act\ia!  case  of  the  ear  drum. 

A   Pajjer  entitled 
"Experiments  on   Condensation  Nuclei   Produced  in  Gases   by 

Ultra- Violet  Light," 
was  read  by  Miss  iJlAUD  (S.vltmarsh. 

The  Paper  gives  the  follow. ng  results  wh'ch  have  been  obta'necl 
from  experiments:  Nuclei  produced  in  air  by  ultra-violet  light  which 
has  traver.sed  a  few  centimetres  of  air  are  not  affected  by  an  electric 
field  of  50  volts  per  centimetre;  the  nuclei  are  equally  effective  in 
producing  condensation  of  water,  toluol  and  turpentine  vapours, 
and  they  are  formed  even  by  light  which  has  traversed  50  cm.  of 
air ;  alcohol  vapour  condenses  without  expansion  on  much  smaller 
nuclei  than  does  water  vapour;  no  nuclei  were  formed  by  the  light 
unless  o.xygen  or  CO „  was  present  in  the  gas;  no  trace  of  HjOv 
could  be  detected  in  the  clouds  formed  o:i  the  nuclei;  oxygen  con- 
taining ozo:ie  also  contains  nuclei  for  condensation,  and  these  nuclei 
have  similar  properties  to  those  formed  by  ultra-violet  light;  the 
nuclei  can  be  destroyed  by  heating  the  air  containing  them.  It  seems 
probable  that  the  nuclei  formed  by  idtra- violet  light  do  not  cause 
conctensation  by  virtue  of  any  particular  chemical  tomposition,  but 
that  they  are  particles  large  enough  to  acl  like  dust  particles  a-,  centres 
round  which  condensation  can  begin. 

Prof.  O.  W.  Richardson  said  the  author  had  succeeded  in  eliminating 
a  number  of  substances  to  which  these  effects  had  from  time  to  time  been 
attributed.  The  method  employed  was  extremely  sensitive,  one  or  two 
ions  being  easily  detected.  Of  the  various  substances  eliminated  the 
only  one  which  he  was  not  quite  certain  of  was  ozone.  The  elimination 
of  this  seemed  to  rest  on  the  results  of  Lenard  and  Ramsauer.  Did  the 
author  think  these  results  were  absolutely  conclusive  ? 

Mr.  D.  Owen  said  that  the  explanation  of  the  action  of  ozone  in  causing 
cloud  formation  was  difficult  if  regarded  as  a  direct  effect.  Po.ssibly 
ozone  acting  on  water  vapour  might  give  rise  to  hydrogen  peroxide,  in 
which  case  the  suggestion  of  iMr.  C.  T.  R.  Wilson  of  a  lowering  of  the 
saturation  vapour  pressure  would  apply.  However  the  failure,  in  the 
case  of  fogs  produced  by  ultra-violet  light,  to  detect  hydrogen  peroxide 
by  the  titanium  oxide  test,  which,  according  to  Dr.  Senter,  can  detect  one 
part  of  hydrogen  peroxide  in  10  millions,  seemed  to  exclude  the  action  of 
hydrogen  peroxide.  As  a  possible  alternative,  the  agency  of  oxides  of 
nitrogen  might  be  suggested.  It  would  be  of  interest  to  test  whether  the 
]ihenomenon  occurs  when  nitrogen  is  entirely  excluded.  In  conjunction 
with  chemical  tests  of  amount  present,  quantitative  data  enabling  the 
resulting  lowering  of  the  vapoxu-  pressure  to  be  calculated  should  enable 
the  problem  in  question  to  be  definitely  solved. 

Dr.  H.  BoRNS  remarked  that  the  dcli'itiou  m  i.lnil  ilicut  ii.n  of  livdinLini 
l)croxide  was  not  always  easy.  In  cxi'i-iurh  iit  -  •  if  .i  \f  Liml  il'-.  rilir.l  m 
the  Paper  effects  miglxt  be  ascribed  to  liy.li..c;,ii  pirnM.lr  whirli  u,  r<- 
really  due  to  nitrogen  oxides.  Such  oxides  would  lie  produced  when  air 
was  drawn  through  hot  quartz  tubes,  and  might  help  to  account  for  the 
peculiar  observations  mentioned  in  the  last  part  of  the  Paper. 

Miss  Saltharsh,  in  reply,  was  not  aware  of  any  work  having  been 
done  on  the  effect  of  oxides  of  nitrogen  in  producing  condensation  nuclei. 
In  reply  to  Prof.  Richardson,  Lenard  and  Ramsauer  had  not  stated  that 
ozone  was  ineffective.  They  laid  great  stress  on  the  presence  of  minute 
(juantities  of  impurities.  They  attempted  to  get  rid  of  these  by  con- 
densingthem  outat  low  temperatures.  They  held  that  the  ozone  reacting 
on  these  traces  of  imjiuritics  was  instrumental  in  producing  the  effects. 

.\  Paper  entitled 
"On  the  Self-induction  of  Solenoids  of  Appreciable   Winding 

Depth," 
by   .Mr.   .S.    Buttkuwoutii,   was  taken  as   read   on   accoimt  of   the 
lateness  of  the  hour. 

The  existing  fortnuhe  for  coils  of  this  type — viz.,  tho.se  of  Ro.?a  and 
Cohen — are  shown  to  be  inaccurate,  the  error  amounting  to  one- 
fifth  of  1  per  cent,  for  the  best  formula  wlien  the  winding  depth  is 
one-tenth  the  diameter  of  the  coil.  For  greater  winding  depths  the 
error  is  larger.  The  inaccuracy  in  Rosa's  formula  is  due  to  the 
neglect  of  curvature  in  correcting  for  thickness,  while  in  Cohen's 
formula  the  error  is  due  to  the  approximate  method  of  development. 
Xew  forniidie  are  developed  by  methods  which  are  free  from  such 
a;)pro\imations,  and  which  apply  to  any  coil  for  \vhich  the  length  is 
greater  than  twice  the  diameter,  and  the  winding  depth  is  less  than 
one-tenth  the  diameter.  Thc^e  forinuhe  are  capable  of  giving  eight- 
figure  accuracy.  .Simplified  formulv  arc  also  given  which  aresuitable 
when  only  four  figure  accuracy  is  required. 
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DAY MORNING,  and  advertisement  text  and  blocks  must  reach  the 
offices  as  much  earlier  as  possible,  but  not  later  than  TUESDAY 
EVENING,  during  the  continuance  of  the  War.  Advertisements 
of  all  kinds  of  which  no  proofs  are  required  before  Brst  insertion 
can  be  accepted  up  to  FIRST  POST  THURSDAY  MORNING. 


,  COAL  SUPPLIES. 

Last  week  an  important  step  was  taken  by  the  Institution 
of  Electrical  Engineers  in  joining  hands  with  the  Institution 
of  Gas  Engineers,  and  holding  a  conference  of  electricity  and 
gas  undertakings  in  regard  to  the  present  very  serious 
position  of  coal  suppUes.  We  think  the  Coujicil  of  the 
Institution  is  to  be  congratulated  upon  this  step,  for  there  is 
no  qirestion  that  the  subject  is  most  important.  Moreover, 
it  is  not  one  that  afEects  merely  one  section  of  the  industry  ; 
it  is  vital  to  the  industry  as  a  whole,  and  is  therefore 
essentially  a  subject  that  should  be  handled  by  the  Insti- 
tution. We  may  indeed  go  further  and  say  that  the  matter- 
concerns  far  more  than  the  electrical  industry,  for  it  affects 
every  indi\adual  throughout  the  length  and  breadth  of  the 
land,  rich  and  poor  alike. 

Wheii  it  is  remembered  that  the  electiicity  and  gas  under- 
takings consume  about  20,000,000  tons  of  coal  per  annum, 
it  is  seen  that  an  advance  of  merely  one  shilling  per  ton 
means  an  increase  of  one  million  pounds  per  annum,  and 
thus  an  advance  of  many  shillings  {xn'  ton  is  equivalent  to 
so  many  millions  sterHng  which  have  to  be  foimd,  largely 
by  industrial  concerns.  Further,  if  the  price  of  coal  is 
mcreased  for  domestic  purposes  this  entails  expenditure  of 
many  millions  of  pounds  l)y  private  individuals,  with 
consequent  inefficient  expenditure  of  money.  It  is  a  sort  of 
ta.x  which  does  no  good. 

From  the  nature  of  the  supply,  it  is  jirobably  from  the, 
iiulividual  point  of  view  that  the  gas  iiulustry  is  chiefly 
concerned  in  this  particular  problem.  With  electricity 
supply,  on  the  other  hand,  it  is  otherwise.  The  greater 
part  of  electrical  energy  is  now  being  used  for  industrial 
purposes,  and  therefore  a  large  proportion  is  being  directly 
useful  for  the  purpose  of  manufacturing  nnmitions  of  war., 
If  the  price  of  coal  is  raised  the  cost  of  manufacture  of  these 
munition.s  nuist  also  be  increased,  and  if  the  sujipiy  of  coal 
is  inadequate  these  important  minufacturrs  may  be 
seriously  hampcrc  d. 

It  is  not  that  exception  is  taken  to  a  ri.-^e  in  prices  if  this 
rise  is  unavoidable,  luit  what  is  felt  is  that  the  increase  in  I  lie 
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cost  of  coal  hitherto  has  been  largely  imnccessarv.  Wc  feel 
strongly,  tlicrciore,  that  the  electricity  and  gas  supply 
industries  should  protest  against  ujinecessarily  high  prices, 
and  should  urge  the  Govornmont  to  take  immediate  and 
energetic  steps  in  the  matter.  One  step  has  already  been 
taken,  namely,  to  prohibit  the  export  of  coal.  This,  in 
itself,  may  make  an  important  difference  m  the  situation, 
not  only  by  reheving  the  home  market,  but  by  preyenting 
coal  from  going  to  "neutral"  countries  where  it  may  be  used 
to  the  disadvantage  of  our  came. 

In  our  last  issue  we  were  able  to  give  a  brief  accomit  of 
what  occurred  at  this  important  meeting,  and  in  our  present 
issue  a  detailed  accoimt  of  the  proceedings  will  be  loimd. 
It  will  be  seen  from  this  accoimt  that  there  was  £ome 
difference  of  opinion  as  to  whether  the  Government  should 
be  merely  called  upon  to  take  action  or  whether  a  definite 
course  should  be  suggested.  Some  speakers  held  that  it  wct 
much  better  to  go  to  the  Government  with  suggestions  that 
such  and  such  steps  should  be  taken.  Yet  it  is  more  than 
questionable  whether  gas  engineers,  or  electrical  engineers, 
are  in  a  position  to  judge  exactly  what  should  be  done, 
what  steps  would  give  rehef,  and  what  measures  are  feasible. 
On  the  other  hand,  the  Government  have  every  means  at 
their  disposal  to  assist  them  in  deciding  on  any  course  of 
action.  A  Committee  has  already  reported  on  the  subject; 
consequently,  there  is  no  doubt  that  much  valuable  in- 
formation is  m  the  hands  of  the  Government.  We  think, 
therefore,  that  the  somewhat  indefinite  resolutions  wliich 
were  adopted  at  the  meeting  are  more  suitable  than  definite 
suggestions,  and  that  the  object  of  the  industries  c.fiected 
at  the  present  moment  should  be  to  call  upon  the  Govern- 
ment to  act,  and  to  act  promptly.  Thei-e  is  no  question 
that  the  state  of  affairs  will  become  very  serioiLS  if  merely  a 
pohcy  of  drift  is  adopted.  The  Conference  was  largelj' 
attended,  was  representative,  and  we  trust  thi  deputation 
which  is  to  wait  upon  the  Government  will  prove  effective 
in  ameliorating  the  situation. 


REVIEWS. 
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The  Electric  Furnace:  Its  Construction,  Operation  and  Upas. 

By  Dr.  Alfred  Staxskield.  (New  York  :  .M(:<_lraH-Hill  Honk  Co.) 
.Second  edition.     Pp.  xiii. -[-415.     17s.net. 

No  one  has  followed  the  development  of  the  electric  furnace 
more  closely  than  the  author  of  tliis  book,  and  anything  from 
his  pen  is  certain  to  be  worth  careful  stud)-.  I'nlike  many 
modern  text-books,  this  one  has  not  been  hastily  written,  but 
is  the  outcome  of  many  years'  work,  not  only  in  the  study  of 
the  subjert,  but  also  in  the  method  of  presenting  it  to  the 
reader.  The  book  originated  with  a  series  of  Papers  written 
for  the  ■'  Canadian  Engineer  "  dealing  with  the  construction 
and  use  of  the  electric  furnace.  These  Pa])eis  formed  the  basis 
of  the  first  edition,  which  in  its  turn  has  been  re-written  and 
brought  up  to  date  with  recent  additions,  until  the  second 
edition  is  more  than  twice  the  size  of  the  first. 

So  nuich  has  been  written  recently  uj)on  the  subject  of 
electric  furnaces  for  the  production  of  iron  and  steel  tliat  it  is 
refreshii.g  to  find  this  subject  occupying  a  relatively  small 
section  of  tfie  volume,  whereas  the  remainder  of  the  book  deals 
with  a  large  number  of  less  known  but  inten.sily  interesting  and 
important  applications  of  the  electric  furnace. 


The  first  five  chapters  deal  at  some  length  with  the  history, 
classification,  efficiency,  construction  and  operation  of  the 
various  types  of  electric  furnaces,  wliile  Chapter  VI.  is  devoted 
to  labLratory  furnaces.  The  next  three  chapters  deal  with 
the  electric  smelting  of  iron  and  the  production  of  steel  from 
pig  iron  and  direct  from  the  ore.  Ferro  alloys,  carbides  and 
sihcon  compounds  are.  discussed  at  some  length,  as  are  also 
the  electric  smelting  of  zinc  and  various  electroh'tic  processes. 

In  addition  to  those  mentioned,  a  large  nimiber  of  processes 
are  described,  the  importance  of  which  is  hardly  reahsed,  and 
the  average  reader  will  probably  be  surprised  to  hear  of  an 
annual  output  amounting  to  thousands  of  tons  of  such  products 
as  phosphorus  and  carborundum  manufactured  by  the  electric 
furnace.  Those  who  had  the  advantage  (or  disadvantage)  of 
an  early  laboratory  training  will  remember  that  evil  smelUng 
liqiud  known  as  carbon  bisulphide,  and,  imless  they  know  more 
about  the  subject  than  we  did  before  reading  this  book,  it  will 
come  as  something  of  a  shock  to  them  to  read  of  an  electric 
fm'hace  producing  17,000  lb.  of  bisulphide  per  day. 

In  the  last  chapter,  which  deals  with  the  future  of  the 
electric  furnace,  the  author  shows  his  knowledge  of  the  subject 
by  discussing  the  question  in  a  sane  and  thoughtful  manner, 
and  wisely  refraining  from  any  flights  of  imagination.  As  he 
very  truly  says  in  his  introduction  :  '"  The  halo  of  romance 
that  has  always  surrounded  electricity  in  all  its  forms  has 
raii.'ied  the  wildest  schemes  to  be  originated  and  has  given  them 
a  hearing ;  while,  on  the  other  hand,  practicable  electric 
smelting  processes  have  been  considered  visionary." 

We  have  no  hesitation  in  saying  that  this  book  will  be  of  as 
much  interest  to  those  engaged  in  chemical  and  metallurgical 
industries  as  to  those  interested  in  electric  furnaces. 

E.  F.  Law. 

Drawings  for  Elctrical  Engineers.    Bv  G. 

D.Eng.,  A.M.i.E.E.    Edited  by  G.  Udmy  Ycle.    (London  :  G.  Rout- 
ledge  &  Sons,  Ltd.)     Pp.92.     70  illustrations.     2s.net. 

This  book  is  intended  for  the  young  electrical  engineer  who 
desires  to  acqture  an  elementary  knowledge  of  the  construction 
and  proportions  of  the  chief  types  of  electrical  machinery.-  The 
author  does  not  attemjit  to  give  rules  for  proportioning  the 
different  parts  of  a  generator  or  motor.  Instead  of  this  he  has 
collected  a  number  of  .scale  detail  drawings  of  the  parts  of 
motors  and  generators  from  several  manufacturing  firms  and 
used  these  to  illustrate  the  descriptive  matter. 

This  training  of  the  eye  is  usefid  training,  especiaUy  for 
students.  The  scale  to  which  the  drawings  are  reproduced  is, 
of  course,  a  small  one  ;  but  the  student  can  with  advantage 
reproduce  the  drawings  to  a  larger  scale.  This  usually  gives 
one  a  better  idea  of  the  proportions.  This  training,  combined 
with  the  experience  gained  in  practice,  is  considered  by  the 
author  to  be  quite  sufficient  to  enable  one  to  design  machinery, 
but  it  must  be  kept  in  mind  that  many  sound  rules  for  pro- 
portioning machine  parts,  developed  by  engineers,  have  been 
verified  by  actual  experience  ;  formuke  being  only  the  short- 
hand used  to  express  the  results  of  experience. 

There  is  usuaUy  difficulty  in  obtaining  working  drawings  of 
value  from  manufacturers,  and  the  author  has  succeeded  in 
obtaining  a  good  collection.  Only  illustrations  of  small 
machines  are  shown  and  it  would  be  an  improvement  if  some 
drawings  of  large  machine  parts  could  be  obtained.  A  few 
sectional  drawings  of  complete  machines  would  also  be  an 
improvement,  as  such  drawings  give  a  better  idea  of  the  pro- 
portions of  the  machine  parts  than  the  detail  drawings.  Indeed 
the  detail  drawings  are  usually  made  from  dimensions  obtained 
from  sectional  lay-outs  which  have  been  checked  by  all  the 
means  at  the  dis])osal  of  the  manufacturer, 

R.  Livingstone. 
Matriculation  Mechanics.    By  \V.  Bnioc.s  ad  G.  H.  Bryak.   3rdedi- 

tion.  Pp.  viii.-t-3(i3.  (L-niversity 'J'utorial  Press).  Ss.  Od. 
The  above  te.xfc-book,  as  its  title  indicates,  contains  those 
parts  of  elementary  statics  and  dynamics  required  by  students 
desirous  of  taking  the  matriculation  examination  of  the  Uni- 
versity of  Londiiii,  and  is  published  for  the  use  of  such  students. 
It  is  written  mainly,  we  suppose,  for  the  private  .stiulent,whii 
is  unable  to  obtain  oral  tuition  in  the  subject.   From  the  point 
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of  view  of  passing  the  particuln.r  examination  for  which  it  is 
written,  the  book  is  admirable,  but  it  cannot  be  regarded  as  a 
modern  text -book  on  the  teaching  of  elementary  mechanics- 

3Iost  teachers  are  agreed  nowadays  as  to  the  necessity  of 
experimental  work  in  teaching  this  subjeci,  experiments  to  be 
performed  by  the  pupil  as  well  as  shown  by  the  teacher.  What 
there  i^  of  experimental  work  in  this  boCk  is  confined  to  a  single 
chapter  at  the  end.  It  seems  to  us  that  it  would  have  been 
much  better  if  this  work  had  been  incorporated  in  the  chapters 
dealing  with  the  subject  of  each  experiment.  There  is  a  danger 
of  it  not  being  read  at  all  in  the  position  which  it  now  occupies. 

No  use  is  made  of  elementary  trigonometry  in  the  book^  and 
we  venture  to  think  that  this  is  a  mistake.  The  gain  by  its  use 
more  than  compensates  for  the  trouble  taken  to  learn  what  is 
necessary  for  this  purpose.  Moreover,  the  majority  of  students 
taking  mechanics  in  matriculation  will  be  piusuing  further 
mathematical  studies  and  will  already  have  learned  all  the 
trigonometry  required  for  this  purpose.  The  treatment  given 
in  the  book  encom-ages  the  use  of  the  triangle  of  forces  in  each 
ca.se  where  the  problem  is  one  in  which  three  forces  act  on  the 
body.  This,  of  course,  is  (distinctly  beneficial  to  the  student, 
but  the  use  of  trigonometry  would  not  detract  from  this  ad- 
vantage. There  is  no  chapter  on  friction,  hence  the  efficiency 
of  a  machine  can  never  be  dealt  with,  and  this  is  a  much  more 
important  point  than  the  mechanical  advantage  of  such  a 
machine.  Apart  from  these  criticisms,  the  book  will  no  doubt 
serve  a  very  useful  purpose,  and  no  student  who  knew  the 
contents  would  fail  to  pass  Ihe  examination.  The  diagrams 
are  very  clear,  and  the  printing  all  that  could  be  desired. 

H.  C.  K. 

Practical  Iron  Founding.    By  J.  G.  Horner.    P.p.  VIII. +409. 

(London:  Whit  taker  &  Co.)  4th  edition.  5s. 
This  book  has  now  reached  its  fourth  edition,  a  fact  which 
seems  to  show  of  itself  that  its  pages  may  be  considered  as  the 
outcome  of  much  practical  experience.  And  not  only  this  ;  a 
life  of  experience  in  an  iron  foundry  is  not  of  itself  sufficient  as  a 
qualification  for  the  author  of  a  book  such  as  this  is ;  there 
must  also  be  something  of  the  pen  of  the  ready  writer,  and 
something  of  the  teacher's  craft.  We  think  it  may  fairly  be 
said  that  the  author  presents  us  with  a  comprehensive  survey 
of  the  work  which  goes  on  in  a  modern  foundry  ;  originally,  in 
the  first  edition,  his  scheme  was  on  a  more  limited  scale,  and 
was  more  of  the  nature  of  an  outline  sketch.  But  the  pressure 
I  if  the  times  and  the  general  expansion  of  modern  ideas  have 
livought  much  in  their  train,  and  have  even  touched  the  iron- 
launder,  who  is  by  in.stinct  probably  one  of  the  most  con- 
>'  lA.itive  of  mortals.  One  can  well  understand  the  shudder 
(>[  di.saj)proval  with  which  the  appearance  of  the  first  moulding 
machine  v.'as  received,  and  the  conclusive  arguments  by  which 
it  was  shown  that  the  product  of  such  a  mechanism  could  never 
he  first  class.  The  author  devotes  a  good  deal  of  space  to 
describing  various  types  of  moulding  machines,  and  the  rapid 
growth  of  this  branch  of  the  work  has  been  quite  remarkable  of 
late  years. 

The  new  edition  of  the  book  contains  just  twice  as  many 
pages  as  the  jireceding  edition,  and  this  expansion  is  partly  due 
to  new  pha.ses  of  work,  such  as  machine  moulding,  which  were 
quite  undeveloped  when  the  book  was  originally  written.  For 
tho.se  who  know  it  not,  it  may  be  said  that  the  whole  of  the  iron- 
founder's  work  is  described  in  its  pages,  including  the  description 
of  sands  and  their  preparation,  the  melting  and  testing  of  iron, 
and  all  the  details  of  the  methods  byjwhich  dry  sand  and  green 
sand  are  so  moulded  as  to  turn  out  the  finished  casting.  An 
excellent  feature  of  the  book  is  its  many  photographic  blocks 
and  drawings  (283  in  all).  Jronfounding,  like  every  other 
branch  of  scientific  and  engineering  work,  tends  to  get  more  and 
more  complicated  as  time  goes  on  ;  the  intricacies  of  casting  a 
pionobloc  four-cylinder  petrol  engine,  with  its  water  jacket  and 
the  internal  passages  which  have  replaced  the  induction  and 
exhaust  pipes,  seem  so  serious  that  one  might  easily  believe  the 
whole  tiling  to  be  impossible.  And  oven  now  there  is  a  demand 
for  still  greater  accuracy,  and  thinner  walls  in  tiie  casting.  We 
hope  the  author  will  resist  any  further  temptation  to  expand 
the  book.     In  its  present  form  it  covers  all  the  ground  full}'  aiul 


m  detail  ;  any  further  expansion  of  its  contents  ought  to  be 
neutralised  by  corresponding  excisions.  But  as  it  stands,  the 
book  is  useful  to  young  and  old  alike. 

Working  of  Steam  Boilers.    By  E.  G.  Hiller.   Pp.147.  (JIauchester: 
Taylor,  Garnett,  Evans  &  Co. )     5th  edition.  Is.  6d. 

This  is  the  fifth  edition  of  a  book  on  the  subject  of  the  work- 
ing of  steam  boilers  by  the  chief  engineer  of  the  National  Boiler 
and  General  Insurance  Co.,  of  Manchester.  It  is  of  the  severely 
practical  order,  and  indeed  in  connection  with  such  a  subject, 
nothing  but  practical  experience  is  of  any  use.  But  even  those 
in  charge  of  boilers  too  often  live,  as  it  were,  from  hand  to 
mouth  ;  possibly  too  much  is  left  to  the  periodic  \'isit  of  the 
boiler  inspector,  and  even  he  is  not  always  regarded  as  an 
indispensable  necessity.  The  electric  light  installation  is  not 
usually  an  offender  in  this  respect ;  probably  this  is  because 
skilled  supervision  is  continuously  on  the  spot.  But  we  must 
not  adopt  too  pharisaic  an  attitude  ;  probably  we  are,  at 
bottom,  like  other  men,  and  boiler  explosions  are  not  altogether 
things  of  the  past.  Any  intelligent  man,  who  has  to  do  with 
boilers,  it  matters  not  who  he  is,  would  profit  by  having  a  book 
of  the  nature  of  the  one  under  review  on  his  shelves.  It 
contains  the  condensed  essence  of  many  years  of  experience  in 
connection  with  insurance  of  boilers  ;  it  has  some  good  draw- 
ings and  photographic  blocks,  showing  defects  that  arise  in 
the  process  of  years,  and  it  is  written  throughout  in  a  simple 
style  that  nobody  can  fail  to  understand. 
Soft  Soldering,  Hard  Soldering  and  Brazing.    Bv  J.  F.  Hobaet, 

(l.nn.lnu:    i.niistol.lc  &  Co.)     Pp.  xiii. -  1  !H I.      -ts.net. 

This  is  u  small  volume  which  should  prove  useful  not  merely 
to  the  amateur  but  to  the  professional  mechanic  whose  work 
includes  the  various  types  of  soldering.  To  the  amateur,  in 
particular,  the  proper  soldering  of  a  joint  is  by  no  means 
always  an  easy  matter.  But  the  author  of  this  book  gives  so 
much  detailed  information,  and  deals  with  matters  not  merely 
from  a  rule-of-thumb  point  of  view,  that  these  difficulties 
should  be  reduced  to  a  minimum.  In  the  first  chapter  a 
useful  table  of  alloys  with  their  melting  points  is  given,  and  the 
necessary  operations  of  soldering  are  explained  in  a  general 
way.  The  following  chapters  deal  with  the  operations  in  detail, 
with  solders,  fluxes  and  soldering  fluids,  and  difficulties  in 
operation.  A  chapter  of  some  length  is  devoted  to  the  opera- 
tion of  wiping  joints,  and  this  is  followed  by  a  chapter  on 
electric  soldering.  Some  interesting  information  is  here  given. 
The  advantages  of  the  electrical  method  (which  are  marked) 
are  pointed  out  in  detail  and  the  precautions  to  be  adopted. 
The  book  closes  with  a  practical  chapter  on  the  important 
operation  of  brazing. 
Bill's   School    and    Mine-     By    W.  S.    Fr.\nki.in.     Pp.  vi.-f98. 

(S.  Bethlehem,  U.S..A.  :  Kranklin,  MacNutt  &  Charles.)  50  cents. 
In  this  little  book  the  author  deals,  largely  in  narrative 
form  and  in  a  sketchy  manner,  with  certain  phases  of  education, 
calling  attention  first  to  the  loss  that  must  be  suffered  by  boys 
educated  purely  in  town^,  through  lack  of  out-door  training, 
which  calls  into  being  resourcefulness  and  a  knowledge  of 
nature  on  the  part  of  boys  born  and  bred  in  the  country. 
Later  on,  the  author  deals  with  the  study  of  science  and  the 
great  importance  of  clear  and  rigorous  thinking.  As  aa 
illustration  he  examines  the  fundamental  ideas  underlying 
motion.  He  then  refers  to  various  aspects  of  education,  and 
remarks  that  "  the  grcate.rt  educational  problem  of  our  time  is 
to  make  use  of  commercial  and  industrial  establishments  as 
schools  to  the  extent  that  they  are  schools."  The  author 
evidently  takes  a  broadei  view  of  education  than  is  usual. 

Motor  Cycles  :  A  Practical  Handbook  on  their  Building,  Oar© 
and  JManagement.    Ivliinl  i.y  Hkk\  \ki>  K.  .idNns.   I'p.  viii.-fl52. 

(London  ;    Cassell  &.  Co..  Ltd.)      Is.  net. 

Tills  is  a  small  volume,  which  is  wTitten  rather  for  the 
amateur  engineer-motorcyclist  than  the  average  pleasure 
cyclist.  One  special  feature  of  the  book  is  an  explanation  with 
working  instructions  and  drawings  of  how  to  build  a  light  two- 
stroke  motor  cycle,  while  the  siibje<t  of  ignition  is  also  dealt) 
with  at  very  great  length.  The  usual  descriptive  information 
of  the  motor  cycle  and  its  partf  is  but  briefly  given,  together 
with  short  chapters  on  the  location  of  engine  faults,  overhauling 
I  and  ridiiiK- 


THE  ELECTRICIAN,  MAY  14,  1915. 


205 


A  METHOD  OF  TESTING  INSTRUMENT  TRANS- 
FORMERS.* 

BY  P.  G.  AGNEW. 

Summary. — The  author  gives  details  of  a  method,  wliich  makes  use  of 
induction  watt-hour  meters  for  determining  the  differences  in  ratios  and 
phase  angles  between  two  "'  voltage  "  or  two  "'  current ''  transformers  of 
the  same  range. 


Attempts  to  determine  the  constants  of  instrument  transformers 
by  using  wattmeters  or  watt-hour  meters  in  both  the  primary  and 
secondary  circuits  have  not  met  with  much  success.  jModern  trans- 
formers have  such  good  characteristics  that  the  small  differences  to 
be  measured  are  more  or  less  masked  by  the  imavoidaUle  errors  of 
measurement.  Jlorcover,  such  a  method  is  not  applicable  to  high 
voltage  or  large  cm-rent  ranges,  which  are  commercially  the  more  im- 
portant. Jlodern  induction  watt-hour  meters  can.  liowever,  be  used 
to  determine  the  difi'erence  in  ratios  and  also  the  difference  in  phase 
angles  either  of  two  "  voltage  "  transformers  or  of  two  "  current  " 
transformers,  provided  the  two  transformers  are  of  the  same  range. 
If,  then,  the  ratio  and  phase  angle  of  one  of  the  transformers  are 
known,  it  may  be  treated  as  a  standard  tran.sformer  and  the  constants 
of  other  transformers  determined  in  terms  of  the  constants  of  the 
s-andard. 

(I II lU lie  of  Method — For  voltage  transformers  an  auxiliary  current 
is  passed  in  series  through  the  current  coils  of  the  two  meters,  which 
are  duplicates,  and  the  voltage  coil  of  each  meter  is  connected  to  one 
of  the  transformers.     If  the  meters  were  adjusted  to  precisely  the 
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METER  A 

A, 

A2 

zviyeT 

B, 

B2 

FlO,     I, — DlAGR.\.M    OF   C'OSSECTIOXS   FOR   COMPARIMi    "  VoLTAGE  " 

Transformer.s. 

same  rate  the  ratios  of  the  transformers  would  be  inversely  pro- 
portional to  the  number  of  rotations  of  the  meters  in  a  given  time. 
Piactically  the  meters  cannot  be  adjusted  to  precisely  the  same  rate, 
but  the  dilTercnc('  in  rates  may  be  eliminated  by  interchanging  the 
meters.  Tlie  ditfcrence  in  the  phase  angles  may  also  be  determined 
by  changing  tlie  i)liase  of  the  auxiliary  ciuTcnt,  so  that  the  meters  are 
working  on  low  power-factor,  since  this  difference  in  phase  makes  the 
meters  run  at  different  speeds,  as  they  are  connec  ed  to  one  or 
other  of  the  transformers.  From  this  data  and  a  knowledge  of  the 
difference  in  ratios  obtained  at  imity  power-factor  tlie  difference  in 
phase  angles  can  be  calculated.  A  diagram  of  connections  for  testing 
a  "  voltage  "'  transformer  by  this  method  is  shown  in  Fig.  1.  The 
ratio  measurement  may  b3  carried  out  witli  a  single-pha.se  .source  of 
tupply.  If  a  three-pha.sc  source  is  available  it  is  convoni'-nt  to  use  a 
amp  Ijank  for  the  auxiliary  current,  putting  it  on  to  the  same  phase 
*ith  the  transformers  for  the  ratio  measurement  and  on  cither  of  the 
>ther  phases  for  the  phase-angle  measurement. 

Fig.  2  shows  the  arrangement  of  circuits  for  testing  "  curreni 
ransformers.  The  use  of  the  current  anrl  the  voltage  coils  of  th  • 
leters  is  inverted  in  respect  to  their  use  in  the  case  of  the  "  voltage  " 
ransformcr.  The  primaries  of  the  "  current  "  transfoimcrs  are  in 
aries,  and  the  current  coils  of  the  two  meters  are  connected  altcr- 
ately  to  the  two  transformers.  An  auxiliary  voltage  is  applied  to 
"-■  voltage  coils  of  the  meters.     Otherwise  the  tests  arc  curric  d  out 

■  li    same  way  as  for  the  voltage  transformer^ 

*  Article  in  the  "  Electrical  World,"  slightly  abbreviated.  I 


Let  m„.  »'(,=the  rates  of  the  two  meters  (the  rate  being  the  ratio  of 
the  recorded  watt-hours  to  the  true  watt-hours). 
A:=the  disc  constant  of  the  meters  (nominal  watt-hours  per 
revolution). 
Bj,  R.,=ratios  of  transformers. 
Ill,  aj=phase  angles  of  transformers  (positive  for  the  secondary 

leading  opposition  to  the  primaiy). 
«j,  Oo  =  number  of  turns  made  by  meter  A  when  connected  to 

transformers  Nos.  1  and  2  respectively. 
6,,  6o=the  same  for  meter  B. 
cos  fl= power-factor. 
Consider  the  case  of  a  meter  connected  to  a  "  voltage  ""  trans- 
former and  -ivorkmg  on  low  power-factor  with  a  laggmg  current.     In 
making  t  turns  a  meter  records  tk  watt-hours.     Taking  into  account 
only  the  rate  of  the  meter  m  and  the  ratio  of  the  transformer  R.  this 
gives  for  the  energy  represented  by  the  primary  voltage  and  the 

auxiliary  current  — R.  But  the  meter  is  working  at  a  power- 
factor  of  cos  {6  +  a)  instead  of  cos  9,  and  hence  the  expression  for  the 
energy  finally  becomes 

a-R  cos  d 

m  cos  (0-t-a)' 
tkR 


m  cos  a  (1  — tan  a  tan  d) 
or,  since  a  is  very  small  and  hence  its  cosine  may  be  taken  as  miity, 
ikn 

— t:; ,  approximately. 

to(1— tanatan  5)  ■^ 

Applying  this  to  a  set  of  readings  taken  by  interchanging  the  meters 
on  the  transformers 

aikRj  b,kRo 

.     (1) 


»na(l  — tan  5  tan  Oi) 
a„iR, 


»i(,(l- 


-tan  5  tan  aj) 
&i/tRi 


m 


»na(l  — tan  5  tan  oj)     »i5(l— tan  5  tan  oj)' 
from  which  it  may.  easily  be  shown  that 

,         ,      .  Rx~Va,-6, ''> 

where  the  a  s  and  h  s  are  readings  taken  at  unity  power-factor,  and 

(hat  tan  a.,- tan  a.  =  - (1— —.-.--),     ...     (4) 

2  tan  6\      a-^    b^    Wj 

where  the  an  and  b's  are  now  readings  taken  at  low  power-factor. 

Equation  (3)  is  the  general  formula  for  the  ratio  R,  in  terms  of  the 
ratio  Rj.  and  (4)  is  the  general  formula  for  the  phase  angle  a„  in  terms 
of  oi  and  the  ratio  of  the  ratios.  These  formulas  may  easily  be  put 
into  convenient  form  for  slide-rule  computation  by  making  a  few 
allowable  approximations,  giving  for  the  difference  in  ratios  expressed 
as  a  fraction  of  the  ratio  of  the  standard  transformer 


Ro-R, 
Ri 


6,-6.A 


(5) 


and  for  the  phase  angle 

,.        .                        3,438  ra, 
a.^  (ui  mmutes)  =  ai-f — 
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hi-b. 


ii  J' 


(fi) 


R,-Ri 
tan  5|__    2rti  26i  R 

Equations  (.5)  and  (6)  are  the  working  formulas  for  ratio  and  phase 
angle  respectively  and  may  ordinarily  be  used  instead  of  the  more 
exact  formulas  (2)  and  (3).  The  approximations  involved  will 
arnoimt  to  less  than  01  i)er  cent,  in  ratio  for  differences  in  the  formula 
not  exceeding  3  per  cent.,  and  to  less  than  001  per  cent,  in  ratio  for 
differences  not  exceeding  1  per  cent. 

In  equation  (6),  which  gives  the  phase  angle,  the  signs  are  correct 
for  "  voltage  "  transformers  connected  to  meters  workuig  on  lagging 
current  and  for  "  current "  transformers  connected  to  meters  work- 


Data  Obtained  with  Meters  in  Parallel  on 

Some  Load. 

Number  of  turns. 

Run 

Per  cent,  of  full  load. 

Meter  A. 

Meter  B. 

1 

100 

100 

,            100126 

2 

KM) 

100 

!            10(1123 

;! 

100 

100 

100121 

4 

100 

10(1 

1(10127 

5 

10(1 

IIHI 

loo- 140 

li 

lll(l 

10(1 

1(HI13.) 

7 

ion 

|(HI 

loill.-iO 

•S 

10 

III 

io-iHi:{ 

Ill 

10 

|o 

III 
III 

ll)-0(i7 
l(l-0(il 

II 

Id 

10 

lO'OliH 

12 

III 

III 

10-Oli(i 
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ing  on  leading  current.  If  the  conditions  are  reversed,  the  plus  sign 
before  the  bracketed  expression  should  be  changed  to  minus.  How- 
ever, it  may  often  be  more  convenient  not  to  depend  upon  this  rela- 
tion, but  to  use  the  following  facts  as  criteria  to  determine  experi- 
mentally whether  the  transformer  under  test  has  a  greater  or  a 
smaller  phase  angle  than  the  standard  transformer  (1)  Adding  a  non- 
inductive  load  to  a  "  voltage  "  transformer  always  tends  to  lag  the 
secondary  voltage.  (2)  Adding  inductive  resistance  in  the  secondary 
of  a  "  current  "  transformer  tend.s  to  advance  the  phase  of  the 
secondars'  current. 


'-^m^ 
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Fig,  2. — Diagk.\m  of  C'oxnectioxs  for   comparing  "  Current  " 
Transformers, 

Experimental  Jiesults. — Fig.  3  shows  the  results  of  the  test  of  a 
6,500  to  110-volt  tranirformer  by  means  of  two  watt-hour  meters  and 
another  transformer  used  as  a  standard,  compared  with  the  results 
of  a  precision  laboratory  method.  The  full  lines  represent  the  results 
of  the  laboratory  methad,  and  the  isolated  points  those  of  the  watt- 
hour^meter  method.  Each  point  is  the  average  of  two  runs  of  100 
turns  each,  and  readings  were  taken  to  001  turn.  Similarly,  Fig.  4 
shows  the  results  of  a  comparison  of  the  two  methods  for  a  25  to  5 
ampere  "  current  "  transformer.  Each  point  is  here  also  the  average 
of  two  rims  of  100  turns  each,  excepting  at  the  lower  currents,  where 
fewer  turns 'were  taken. 
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Fig.  3. — Ratio  and  Phase  Angle  ok  "Voltage"  Transformer. 

The  meters  u.sed  were  of  the  type  known  comnicrciully  as  K^.  the 
■discs  of  which  had  been  graduated  in  hundredths  of  a  r<'volution. 
It  will  bo  seen  that  the  accuracy  obtained  is  greater  than  is  required 
in  ^commercial  power  measurements.  Tho^method  is  capable  of 
determining  ratio  to  0-02  or  0-03  per  omt.  and  phase  angle  to  one  or 
two  minutes.  It  has  been  found  possible  more  than  to  double  tlie 
sped  of  the  meters  by  shunting  the  mag  lets  by  small  pieces  of  soft 


iron,  and  yet  get  equally  accurate  results.  It  is  not  generally 
realised  that,  under  the  very  best  conditions,  modem  induction 
meters  will  repeat  consecutive  rims  to  a  precision  of  about  001  per 
cent,  at  full  load.  This  is  clearly  sho-rni  by  the  table  giving  obser- 
vations taken  -n-ith  the  meters  in  parallel  on  the  same  load.  The 
tenths  of  a  division  (thousandths  of  a  revolution)  were  estimated  in 
taking  readings.  The  speed  of  the  meters  haid  been  increased  to 
double  normal  value  by  shunting  the  magnets. 

There  are  cases  in  which  it  may  be  convenient  to  obtain  a  lump 
correction  for  both  the  ratio  and  the  phase  angle  rather  than  to 
determine  them  and  to  correct  for  them  independently.  For  ex- 
ample, in  the  case  of  a  watt-hour  meter  and  "  current  '"  transformer 
metering  the  energy  supplied  to  an  induction  motor,  if  the  standard 
transformer  is  inserted  in  series  with  the  line  and  readings  are  taken 
at  whatever  power-factor  the  system  is  operating  under,  then  one 
may  consider  R.^  in  either  equation  (3)  or  equation  (5)  as  the  com- 
bined or  over-all  power  ratio  of  the  transformer.  To  carry  this  out 
in  routine  work  it  would  practically  be  necessary  to  have  a  set  of 
curves  for  the  standard  transformer  giving  this  ratio  calculated  from 
ratio  and  phase  angle  for  various  power-factors.  Yet,  since  those 
curves  would  be  computed  once  for  all  for  the  standard  transformer, 
it  would  obviate  the  necessity  of  going  through  a  somewhat  com- 
plicated computation  for  each  transformer  tested. 

This  process  may  be  extended  to  the  case  in  which  both  "  current  "" 
and  "  voltage  "'  transformers  are  used.  For  such  a  test  one  meter 
would  be  connected  to  both  of  the  standard  transformers  (current  and 
voltage),  the  other  to  both  the  transformers  imder  test.  Either 
equation  (3)  or  equation  (5)  will  in  this  case  give  the  over-all  power 
ratio  of  the  two  transformers  under  test  (R^)  for  the  given  condition 
in  terms  of  the  corresponding  over-all  ratio  for  the  two  standartl 
transformers  (Rj).  This  latter  quantity  could  be  taken  from  curves 
calculated  for  the  two  standard  traiisforraers,  as  mentioned  above. 
Experimentally,  the  process  is  simpler  than  would  ajipear  at  first 
sight,  smce  no  auxiliary  current  or  voltage  is  required.     This  niethjl 
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Fig.  4. — Ratio  and  Phase  Angle  of  "Cubrest"  Transformer. 

should  ])rove  useful  in  checldng  the  transformers  used  in  the  metering 
of  large  blocks  of  power,  either  single-phase  or  three-phase. 

The  use  of  two  of  the  portable  watt-hour  meters  so  largely  cm- 
)5loyed  in  meter  testing  is  much  more  convenient  than  that  of  the 
house-type  meters  with  graduated  discs,  as  the  trouble  of  counting 
turns  is  eliminated.  However,  for  economy  of  time  in  testing 
"  current  "  transformers  rated  at  5  amjjcres  secondary  current  a 
5-ampcre  watt-hour  meter  is  prcf<'rable  to  one  of  a  10-ampere  range, 
as  the  lei.gth  of  time  required  for  a  test  with  a  given  accuracy  is 
roughly  only  half  as  great,  in  general,  a  1 -ampere  range  iir  2-:iMipere 
cannot  be  used  on  the  light  loads,  as  the  im])edancc  which  woidd  be 
introduced  in  the  secondary  of  the  transformer  would  be  prohibitive. 
Of  course,  in  the  case  of  a  voltage  transformer  the  range  is  immaterial, 
as  the  current  is  an  auxiliaiy  one. 

In  testing  "  current  "  transfornu-rs  it  is  very  convenient  to  use  as  a 
source  of  current  a  step-down  transformer  giving  only  a  few  volts 
on  the  secondary,  but  having  am|)le  secondary  currentcarndng 
capacity.  But  in  such  an  ariangenu'nt  if  the  resistance  in  tho 
secondary  circuit  is  veiy  low  the  current  may  lag  very  appi-cciably 
behind  tne  voltage.  This  will  |iroduce  a  small  eriiu'  in  tne  ratio 
measurement,  but  such  a  condition  is  readily  detected  by  tho 
measuring  instruments  in  the  circuit.  The  best  way  to  overcomo 
this  diflicnlly  is  by  the  use  of  a  ))hase-.sliifting  transformer  as  a  source 
of  th<'  auxiliaiy  voltage.  Such  a  transformer  is  of  very  great  utility 
for  nianv  other  i)urj>oses,  such,  for  example,  as  testing  meters  at  loW 
])ower-factor.  If  such  a  device  is  not  available  the  error  may  bo 
eliminated  by  a  process  of  successive  approximation. 

It  is  important  that  the  ratio  and  the  phase  angle  of  the  standard 
transformer,  whetlier  of  the  "current"  or  "voltage  "  typi'.  be 
determiiu'il  under  actual  working  conditions  of  load,  including  the 
nu-ter.  JMultiplc-range  Iransfornu-i-s  arc  very  convenient  as  stAn- 
dards,  and  good  transformers  have  very  accurately  (he  same  con- 
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staits  for  the  different  series- parallel  arrangements  of  coils.  If  the 
no-load  ratio  of  a  voltage  transformer  be  required  it  may  be  obtained 
very'  closely  by  adding  a  second  or  duplicate  meter  as  load  ;md  then 
extrapolating  to  the  no-load  condition.  While  the  present  method 
has  neither  the  high  precision  nor  the  elegance  of  the  null  laboratory 
methods,  it  has  ample  accuracy  for  commercial  requirements,  it  is 
indepeident  of  ordinary  line  fluctuations,  and  no  specialised  appa- 
ratus is  require  1. 


EXTENSIONS  AT  SOUTH  SHIELDS  ELECTRICITY 
WORKS. 


Since  1912  the  electricity  works  belonging  tu  the  Borough 
of  South  Shields  have  been  very  considerably  e.xtended,  and 
•we  give  below  some  description  of  these  extensions  and  of  the 
plant  installed,  the  whole  of  which  has  now  been  running 


Before  tlie  present  extensions  took  place  the  total  plant 
capacit}^  was  2,700  kw.,  which  was  installed  in  an  engine  room 
consisting  of  two  large  bays.  100  ft.  long  and  between  30  ft. 
and  40  ft.  in  width.  The  old  boiler  house  contained  six  marine 
type  boilers,  the  coal  for  which  was  stored  in  a  large  brick  wall 
bnnker  running  the  full  length  of  the  boiler  house,  firing  being 
carried  out  by  hand.  The  recent  extensions  comprise  the 
laying  down  of  two  turbine  sets  in  one  of  the  engine-room 
bays,  illustrated  in  Fig.  1.  To  make  room  for  these  sets  two 
Maclaren-Ferranti  sets,  consisting  of  triple  expansion  marine- 
type  engines  direct  roupled  to  100  kw.  single-phase  alter- 
nators and  a  similar  unit  of  200  kw.  capacity,  have  been 
removed,  leaving  only  one  old  200  kw.  sat  in  this  bay.  No.  1 
turbine  set  comprises  a  turbine  coupled  direct  to  two  gene- 
rators—  i.e.,  1,000  kw.  500-550-volt  direct-current  turbo- 
generator, with  a  radial-type  commutator  and  a  1,100  kw. 
single-phase  2,10(.l-volt  GO-periodalteinator  coupled  in  tandeni 


Flu.   1.  -  Cii:.\u;.\L  \  iew  oi'  Tl'kui.ne  Side  ui'  I'uwi;!:  Huisji,  suuWx.m;  tue  Two  W'estinohocse  TukboOenkkatok  Sets. 


ucccssfiiily  .since  Christmas.  A  formal  inspection  and  opening 
ag  not  ix'en  jio.ssilile  up  to  tiie  piescnt.  but  it  is  ho])ed  that 
he  menibeis  of  the  Council  will  be  able  to  inspect  the  works 
D  the  course  of  a  week  or  so.     The  recent  extensions  include 

new  boiler  house  and  the  installation  of  two  turbine  sets 
ggregating  S.riOO  kw.  capacity. 

To  deal  brielly  with  the  historical  aspect  of  electricity  supply 
t  South  Sliield-i,  the  fust  Electrical  Committee  was  ajjpointed 
1  1892,  and  Alderman  Rennoldson,  the  present  chairnuui,  was 
lected  as  its  head.  It  is  interesting  to  note  that  Aldeman 
iennoldson  has  held  this  jiosition  of  chairman  of  the  Ele<- 
ticity  Committee  without  a  break  to  the  present  day,  a  period 
I  22  3-ears.  It  was  not  until  1895  that  any  material  progress 
'48  made  with  the  unik'itaking  ;  but  on  Augu'^t  17,  189(1. 
ectric  light  was  first  used  for  public  street  lighting,  and  a  full 
apply  was  foinia'ly  inaugurated  on  September  1,  1896.  The 
)tal  capacity  of  tlie  plant  at  that  period  was  215  kw.,  con- 
Isting  of  two  100  kw.  alternators  driven  by  triple  expansion 
lariiie  engines,  and  a  small  15  kw.  set  to  deal  with  periods  of 
'^ht  load. 


and  running  at  1,500  revs.  ])ei'  niiu.  This  set  was  installed  in 
1912,  and  the  secoiul  set  was  laid  down  in  19M.  This  No.  2 
set  comj)rise!i  a  turbine  direct  coupled  to  two  1,500  kw.  2,100- 
volt  three-phase  50-period  turbo-alternators,  coupled  in 
tandem  and  running  at  3,000  revs,  per  min. 

These  sets  are  probably  unic(ue  in  so  far  as  the  arrangements 
of  them  are  concerned,  while  at  the  same  time  they  embody 
the  latest  features  in  design  and  construction.  The  differences 
in  speed  of  the  two  sets  shows  the  trend  of  design  towards 
increasing  speeds  to  obtain  good  results  and  lower  prime  cost 
per  kilowatt.  The  turbines  are  of  the  Westingliousc-Rateau 
impulse  type  of  standard  design.  They  exhaust  direct  into 
Westinghouse-Leblanc  surface-type  condensers  situated  directly 
below  the  turbines.  A  30  H.i>.  440  revs,  per  min.  Westing- 
house  direct-current  motor  is  employed  to  drive  the  air  and 
extraction  pumps  of  the  condensers.  A  feature  of  interest  on 
the  No.  1  .set  is  the  Westinghouse  patent  radial  commutator, 
which  is  extremely  cITective  in  ensuring  sparkle.ss  running,  a 
point  of  consideiable  dilHcully  to  obtain  with  nearly  all  turbo- 
generators.    The  nIteiTiators  are  of  the  compca'sated  type,  and 
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excited  bv  means  of  the  small  generator  seen  in  Fig.  1  coupled 
on  to  the  end  of  the  turbo-alternator  shaft.  They  are  capable 
of  generating  either  three  phase  or  single-phase  current,  the 
latter  being  obtained  by  an  ai'rangement  of  the  switchgear 
allowing  one  phase  of  the  windings  to  remain  idle,  the  other 
two  phases  in  series  supplying  a  single-pha  e  current.  Special 
attention  has  been  given  to  the  end  connections  of  the  alter- 
nators, which  are  very  strongly  built  to  withstand  the  heavv 
mechanical  .stresses  induced  in  them  when  overloaded. 

Two  rotary  converters  have  also  been  put  down,  and  these 
are  of  British  Westinghouse  manufacture  of  a  capacity  of 
€00  kw.  They  operate  in  conjunction  with  Westinghouse 
transformere,  and  convert  the  alternating  current  at  2,100  volt.s 
to  dii-ect  current  at  500  to  550  volts  for  power  and  traction 
purposes.  The  starting  of  these  rotaries  is  entirely  automatic 
by  means  of  the  Westinghouse  self-synchronising  method. 
Provision  has  also  been  made  to  start  them  from  the  direct- 
cim-ent  side  if  so  desired.     No  notable  alterations  have  been 


Tii:.  2 — Ani  Filter,  .\lso  Lea  Recorder,  of  2,000-kw.  Set. 


made  to  the  switchgear,  new  panels  only  having  been  added 
to  control  the  new  plant. 

The  air  filter  (Fig.  2)  is  of  the  "  Heenan  "  type,  and  is  capable 
of  dealing  with  21,000  cubic  ft.  of  air  per  minute.  The  filtering 
surface  in  this  type  of  filter  consists  of  a  large  quantity  of 
galvanised  steel  sheeting  wound  in  spiral  form  round  central 
cast-iron  discs.  Two  of  these  discs  are  embodied  in  the 
machine,  both  being  mounted  on  a  steel  shaft  running  in  self- 
aligning  roller  b<'arings.  The  shaft  is  rotated  at  slow  speed  by 
means  of  machine-cut  worm  gearing,  totally  enclosed  and 
running  in  an  oil  bath.  The  lower  half  of  the  drums  dip  into 
a  built-up  tank  forming  part  of  the  casting,  and  containing 
water  up  to  the  level  of  the  cast-iron  discs.  The  sheets  in 
passing  through  the  tank  carry  up  with  them  a  thin  film  of 
water,  which  is  spn  a  1  out  over  the  whole  surface,  and  with 
which  (he  air  to  Im-  (iltcred  is  brought  into  intimate  contact. 

As  the  distance  lit-twccn  each  adjacent  pair  of  plates  is  only 


a  httle  more  than  1  in.,  it  will  be  appreciated  that  the  dust  and: 
foreign  matter  in  suspension  in  the  air  is  deposited  on  the  wet 
surface,  and  is  duly  wiped  off  when  the  sheets  return  to  the 
water  level.  No  sprays  are  used  in  the  construction  of  this, 
machine,  and  the  whole  of  the  filter  is  extremely  gentle,  the 
effect  being  to  prevent  the  discharge  of  any  loose  moisture. 
A  very  valuable  cooling  efiect  is  obtained  which  amounts  to  as 
much  as  15°F.  or  20°F.  in  hot  weather.  Cleaning  of  the 
apparatus  is  very  easily  carried  out,  the  operation  consisting 
merely  of  running  to  waste  the  water  contained  in  the  tank  and 
filling  up  again  with  fresh  water.  The  filter  is  shown  in  Fig.  2. 
^^  ith  regard  to  boiler  plant,  a  new  boiler  house,  coal  bunkers 
and  coal  conveyor  were  laid  down  during  the  1914  extensions. 
This  boiler  house  is  situated  right  away  from  the  old  boiler 
house.  To  obtain  an  economical  supply  ot  coal  a  coal  con- 
veyor (Fig.  3)  has  been  put  down.  The  coal  destined  for  the 
new  steam  boiler  house  is  unloaded  in  skips  by  a  steam  crane 
and  discharged  into  a  new  receiving  hopper  situated  near  the 


Ki'i.  :!. — New  ('o.\l  Cdnvkvor  .vc  koss  kuom  the  Wharf  to  the  sew 
Boiler  House. 

centre  of  the  old  coal  bunker.  From  this,  coal  i?  automatically 
fed  on  to  a  belt-type  conveyor  carried  on  rollers  provided  witli 
ball  lK;arings,  having  a  width  of  16  in.  The  conveyor  has  a 
capacity  of  30  tons  per  houi-.  and  will  operate  with  a  minimum 
of  attention.  The  conveyor  is  housed  for  its  entira  length, 
completely  protecting  it  against  wind  and  wet,  and  a  walk  is 
provided  to  enable  the  conveyor  to  be  lubricated  and  cleaned 
without  difficulty.  From  the  conveyor  the  coal  can  be  fed 
into  any  part  of  the  new  storage  bunkers  by  moving  the 
tipper  accordingly.  The  new  bunkers  have  a  capacity  of 
.OtiO  tons,  and  from  them  the  coal  is  gradually  fed  into  the 
boiler  grates.  The  present  .size  of  the  boiler  hou.se  enibles 
four  boilers  to  be  laid  down,  two  of  which  are  already  installed 
and  working.  A  temporary  sheet-iron  wall,  which  can  bo 
easily  removed,  is  situated  at  one  end  of  the  boiler  house,  and 
further  extensions  will  enable  the  boiler-liou.se  capacity  to  bo 
increased  to  contain  eight  boilers. 
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Tlie  two  boilers  now  working  are  of  the  Babcock  &  Wilcox 
laud  type,  each  with  5,346  sq.  ft.  of  heating  surface,  and  having 
a  normal  evaporation  of  22,000  lb.  of  water  per  hoirr  from  and 
at  200°F  The  boilers  are  fitted  with  int«gi'al  superheaters 
ha^^ng  770  scj.  ft.  of  heating  surface  capable  of  imparting  a 
superheat  of  1.50°F.  A  supeiheat  mi.xiiig  valve  is  provided  to 
enabh  the  degree  of  superheat  to  be  cut  down  to  60°F.,  in 
order  that  the  boilers  may  work  in  conjunction  with  the 
reciprocating  plant  in  the  engine  room,  which  wae  not  designed 
t(i  run  with  highly  superheated  .steam.  The  feed  water  is 
heated  by  a  Green's  ecouomiser,  containing  288  pipes.  Two 
boiler  feed  pumps  of  the  single-cylind.^r  direct-connected  t\-pe 
an  each  capable  of  delivering  7,500  gallons  of  water  per  hou]' 
ijninst  a  pressure  of  160  1b.  per  square  inch,  and  with  a 
^iiaianteed  steam  consumption  of  1  lb.  of  steam  for  951b.  of 
\vat(  r  delivered  to  the  boilers. 

Tii-»  feed  water  for  the  boileis  is  obtained  from  the  town 
supply,  which  has  an  initial  hardness  of  from  25  deg.  to  30  deg., 
and  in  consequence  it  has  been  found  advisable  to  instal  a 
Lassen-Hjort  water  softening  plant  capable  of  deahng  with 
2i,000  gallons  of  water  per  day.  By  means  of  this  the  hard- 
ness is  automatically  reduced  to  4  deg..  and  at  the  same  time 
is  heated  by  exhaui't  steam.  The  plant  is  fitted  with  patent 
automatic  measuring  and  mixing  apparatus,  including  a 
positive  chemical  discharge  valve  and  patent  locking  gear,  by 
wliich  the  measuring  and  operating  of  the  wat*  r  and  re- 
.ii;cjit3  is  carried  out  with  absolute  precision.  An  induced 
.liautrht  plant,  consisting  of  two  Musgraves  '"Ulster"  type 
liiis  ha.=  been  laid  down.  These  are  driven  through  a  flexible 
I  Hi)lc  by  Westinghouse  variable-speed  motors  lunning  at  from 
360  to  450  revs,  per  min.  At  the  lower  speeds  each  fan  is  capable 
of  handling  effectively  the  gases  fi'om  two  boilers,  and  at  the 
higher  speeds  each  far  can  handle  the  gases  from  three  boilers 
in  case  of  need.  A  chimney  constructed  of  mUd  steel  platis 
has  bei  n  erected,  the  height  of  which  is  100  ft.  and  the  diameter 
7  ft.  6  in.  in  the  parallel  portion. 

The  circulating  water  for  the  condtnsers  is  at  present  lifted 
direct  from  the  river  Tyne  into  storage  tanks  capable  of  con- 
taining about  100,000  gallons  of  water  by  means  of  five  Worth- 
ington  steam  pumps,  each  capable  of  deUvering  33,000  gallons 
pei-  hour.  There  is  also  a  centrifugal  pump  diiect  coupled  to 
a  50  B.H.p.  Westinghouse  direct-current  motoi-,  which  can 
deliver  150,000  gallons  of  water  per  hour  against  a  head  of 
50  ft.  A  further  installation  will  be  made  during  the  present 
year  of  two  12  in.  vertical  centrifugal  pumps  made  by  the 
Wortliington  Pump  Co.  These  pumps  will  be  erected  on  the 
jetty,  and  will  deliver  water  at  a  head  varying  from  51  ft.  to 
M  ft.,  according  to  the  state  of  the  tide.  A  separate  suction 
pipe  will  be  provided  for  each  pump,  both  pumps  delivering 
into  a  common  discharge  main  18  in.  in  diameter.  Each  pump 
will  discharge  2,920  gallons  per  minute,  the  speed  varying 
[I'om  690  to  770  revs,  per  min.  The  pumps  will  lie  driven  by 
■<wo  73  H.P.  direct-current  motors  running  at  850  revs,  per  min., 
irranged  on  a  level  17  ft.  above  the  pumps,  the  power  being 
lansmitted  by  means  of  intermediate  shafting.  The  pumps 
ire  designed  for  working  submerged,  a  mechaniral  lubricator 
leing  fitted  to  ensure  efficient  lubrication. 

The  site  of  the  extension  is  on  the  side  of  a  hill,  and  this 
avolved  the  removal  of  some  2,000  cubic  yds.  of  earth.   Owing 

0  the  formatirm  'of  the  subsoil,  this  task  caused  a  certain 
mount  of  difficulty,  as  did  also  the  foundation  for  the  new 
,000  kw.  turbo-generator  .set.  The  foundations  for  this  set 
onsist  of  a  concrete  monolith  41  ft.  long  by  8  ft.  in  width,  which 

1  raised  4i  ft.  above  the  engine-room  floor  and  carried  8  ft. 

Ielow  that  level.  This  mass  is  interspersed  with  cable  and 
ir-carrying  ducts,  and  entailed  the  construction  of  several 
utiouB  shaped  moulds  and  heavy  steel  reinforcemente  where 
he  concrete  had  been  weakened  by  the  presence  of  these  ducts. 
In  conclusion,  we  must  acknowledge  our  indebtedness  to 
Ir.  H.  S.  Ellis,  the  borough  electrical  engineer,  under  whose 
'ipwvision  the  whole  of  these  extensions  have  beencairied  out, 
i  the  information  on  which  this  article  is  ba.sed,  and  also  to 
'■  British  Westinghouse  Electric  &  Mfg.  Co.  for  the  loan  of 
itain  blocks  for  illustrating  the  article. 


CORRESPONDENCE. 


THE  HE.WISIDE  LAYER. 

TO    THE    EDITOR    OF   THE    ELECTRICIAN. 

Sir  :  Everyone  will  agree  with  most  of  Dr.  Lee  de  Forest's 
letter  in  the  last  issue  of  The  Electrician,  especially  with  the 
last  paragraph,  in  which  he  refers  to  the  interest  which  will  be 
evoked  by  Mr.  Fuller's  valuable  Paper.  The  curves  shown  in 
Fig.  1(1  of  that  Paper  seem  to  give  clear  evidence  of  interference 
lietween  two  sets  of  waves  travelling  along  paths  of  shghtly 
difi'erent  lengths.  Prof.  Wilberforce,  who  has  been  good 
enough  to  go  into  the  questions  raised  in  the  Paper,  has  pointed 
out.  however,  that  the  numerical  results  obtained  by  Mr. 
Fuller  are  inconsistent  with  the  view  that,  while  one  of  these 
paths  is  directly  along  the  surface  of  the  earth,  the  other  is  the 
result  either  of  a  single  reflection  by  a  layer  of  discontinuity, 
such  as  the  Heaviside  layer,  or  even  of  any  number,  of  suc- 
cessive reflections  from  this  layer  and  the  surface  of  the  earth. 
From  Mr.  Fuller's  values  of  the  successive  wave-lengths  which 
give  ma.xima  and  minima  at  the  receiving  station  the  diSerence 
of  length  of  the  two  paths  can  be  estimated  and  shown  to  be 
of  the  order  of  20  km.  If  the  height  of  the  reflecting  layer  is  . 
taken  to  be  80  km.,  this  dift'erence  of  path  is  obtained  if  there 
are  three  successive  reflections— that  is,  if  the  waves  which 
do  not  travel  by  the  direct  route,  pass  from  the  transmitting 
station  to  the  layer,  thence  to  the  earth  and  thence  to  the  layer 
again — before  reaching  the  receiving  station.  In  this  case, 
however,  the  interference  bands  on  the  surface  of  the  earth 
will  enormously  exceed  in  width  the  distance  of  18  miles 
estimated  by  Mr.  Fuller.  In  order  to  account  for  bands  as 
narrow  as  that  there  would  have  to  be  about  49  successive 
reflections  instead  of  three.  The  existence  of  this  discrepancy 
can  be  shown  to  be  independent  of  the  assumed  height  of  the 
Heaviside  layer.  Mr.  Fuller's  remarkable  results  would  seem, 
therefore,  rather  to  indicate  that  there  are  masses  or  clouds 
of  ionised  air,  which  serve  as  reflecting  sui'faces,  which  are  so 
placed  that  two  rays  are  produced  which  cross  each  other  at  a 
considerable  angle.  This  was  the  suggestion  originally  put 
forward  by  Fessenden,  to  which  I  referred  in  my  Paper 
before  the  Institution  of  Electrical  Engineers.  My  object  in 
writing  this  letter  is  to  emphasise  Prof.  Wilberforce 's  point 
that  the  production  of  interfeience  bands  is  no  evidence>of  the 
existence  of  a  fairly  uniform  stratum,  such  as  is  implied  by 
the  term  '"  layer." — I  am,  &c., 

Liverpool,  May  11.  E.  W.  Marouaxt. 


ON  THE  DIRECT  MEASUREMENT  OF  POWER  FACTOR. 

TO   THE   EDITOR   OF  THE  ELECTRICIAN. 

Sir  :  Mr.  Murphy  .seems  to  consider  it  an  omission,  that  in 
my  reply  to  his  first  letter  I  did  not  lay  stress  upon  the  fact  that 
he  has  found  the  induction-dynamometer  scheme  to  offer  some 
advantages.  As  I  had  previously  pointed  out  the.se  advantages, 
I  did  not  consider  it  necessary  to  make  further  comment. 

With  reference  to  the  question  of  calibration,  it  is,  periiaps, 
necessary  to  remind  Mr.  Murphy  that  my  article  was  neither 
entitled  nor  coimected  with  "  Methods  of  Calibrating  Power 
Factor  Meters,"  so  that  I  am  unable  to  see  what  bearing  Ids 
pereonal  preference  in  this  respect  has  upon  the  subject. 

In  my  remarks  f)n  ligamcmts,  I  was  referring,  not  to  the 
results  of  careless  connections,  but  to  the  somewhat  frequent 
instances  in  which  tiie  ligaments,  after  having  biicn  in  com- 
mission for  some  time,  !iav(;  become  entangled  or  partially 
oxidised. 

•Since  Mr.  Murphy  raises  the  |)oint,  I  should  explain  that  the 
short  scale  instrument  shown  in  Fig.  15  was  designed  for  a, 
circuit  of  about  400  volts,  the  advantage  of  the  type  shown 
being  that  this  was  accomjtiislie.d  without  the  use  of  external 
resistances,  which  would  have  been  essential  with  the  plain 
dynamometer  type.     I  am,  &o., 

London,  .May  10.  H.  I).  Gifkord. 
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VOLUNTEERS  IN  INDUSTRIAL  WORK. 

TO   THE    EDITOR    OF   THE    ELECTRICIAN 

Sib  :  After  communication  with,  friends  in  different  parts 
of  the  countrv.  I  am  con\inced  that  there  are  a  large  number 
of  men  on  the  staff  of  our  universities,  technical  colleges  and 
secondary  schools  who  usually  enjoy  a  fairly  lengthy  summer 
vacation,  but  who  this  year  would  be  quite  willing  to  forego 
a  large  portion  of  it  if  they  could  serve  their  country  by  so 
doing.  Thus  there  are  a  large  number  of  lecturers  and  demonstra- 
tors in  electrical  engineering  who  have  had  works  erperience, 
and  who  would  be  employed  to  best  advantage  in  the  electrical 
industry.  Many  could  arrange  to  spend  six  to  eight  weeks 
from  July  to  September  in  works  were  the  wav  open. 

If  those  firms  who  are  doing  Cxovernment  work,  and  who  can 
utilise  help  of  this  nature,  vnW  send  in  their  names  to  The 
Electriciax  I  feel  sure  there  will  be  a  ready  response.  Pro- 
bably remuneration,  according  to  the  duties  performed,  would 
be  a  neces.sary  condition. — I  am,  &c., 

Technical  College,  Walter  M.  Wilcok,  B.Sc.  (Eng.) 

Huddersfield,'May  11. 

[We  fear  there  would  be  a  difficult  v  in  work.?  organisation, 
except  pos.sibly  in  testing.  -  Eii.  E.] 


AN  ELECTRICALLY-HEATED  WATER  STERILISER. 


We  recently  had  the  opportunity  of  inspecting  a  system  of  water 
sterilisation  for  the  use  of  troops  due  to  Dr.  P.  G.  Griffith.  It 
consists  of  a  .series  of  six  electricaUy-heated  sterilising  chambers 
moimted  on  a  motor  lorry,  and  supplied  with  cuiTent  from  a  dynamo 


Motor  Driven  Pump  for 
Sterilised  Water 
PLAN. 
Fig.  1. — Abk.v.soement  of  Sterilising  L'xits  on  JIotok  Lorry. 

driven  off  the  main  driving  shaft  of  the  lorry.  Two  electric  pumjis 
are  u.sed  lo  pump  the  raw  water  to  a  tank  on  the  roof,  and  to 
deliver  the/sterilised  water  into  ])ortable  tanks  or  to  water  carts  as 
required.  The  arrangement  of  tl:e  various  units  is  seen  in  Fig.  I. 
The  motor  lorry  is  a  40  h.p.  ])etrol  machine  of  normal  design,  pro- 
vided witli  cross  members  and  stiffening  girders  to  caiTy  the  heatei-s. 
motors,  anri  dynamo.  'J'lic  duiamo  is  compound  wound  and 
<le.signed  to  comply  with  tlie  .Ailniiralty  specifications.  The  working 
voltage  is  l((0  vohs. 

With  regard  to  the  sterilising  chaml)ei-s.  one  of  which  is  shown 
in  section  in  Fig.  2,  these  jjro\ide  for  the  heating  of  the  water  up  to 
80°C.  and  Bubsequent  cooling.  It  is  well  known  that  the  germs  of 
all  wafcr-bonie  diBea-scs  sudi  as  typhoid,  enteric,  diolera  and 
dyBcntiH'  are  destroyed  at  temperatures  of  from  (iiVC.  to  72't'.  Re- 
ferring to  Fig.  2.  the  raw  water  enters  the  chamber  at  F  and  jia-sses 
up  (lirongli  the  lubes  of  wliicli  there  are  240  in  each  heater,  to  tlie 
Htcrilising  cband)er,  in  which  are  immersed  the  beating  elements. 
Thew  lire  erf  tlie  immersible  type,  loailed  ajiproximMtely  lo  I  kw. 

The  water 'then  passes  through  a  thermf»talii  eimlrolling  valve 
(',  l>reventing   egress  of  any  water  below  a  temperature  of  80  ('  and 


down  around  the  tubes  conveying  the  raw  water  entering  tin- 
sterilising  chamber,  resultmg  in  an  interchange  of  heat  between 
the  water  entering  and  leaving  the  chamber,  thus  adding  to  the 
efficiency  of  the  apparatus.  A  pump  tlien  delivers  the  water  to 
tanks  or  water  carts  as  required.  A  thermometer  B  and  an  air  valve 
D  are  proWded  in  each  unit. 

The  thermostatic  valve  whicli  prevents  the  water  leaving  tin 
chamber  imder  80°C.  is  illustrated  in  Fig.  3.*  The  opening  for  the 
passage  of  the  sterOe  water  is  closed  by  a  plug  a,  which  is  pressed 


Fig.  2. — Sectiox  through  Sterujsee. 

iiitu  position  by  the  spring  6.  Wlien  the  lethid  temperature  lias 
l)ien  reached  the  capsules  r  expand,  and  by  means  of  the  stiriu])  (t 
\x  ithdraw  the  plug  a  from  its  seating,  and  thus  the  passage  of  waiter 
is  permitted.  If  the  temperature  of  the  water  drops  below, tliat 
which  is  safe,  the  capsules  collapse,  and  the  plug  is  pre.ssed  back  by 
the  .spring  to  the  seating,  so  as  to  close  it  effectively.  The  capsules 
are  filled  with  a  hqiiid  boiling  at  80"C'.  and  as  the  lethal  temperature 
of  all  pathogenic  organisms  which  are  conveyed  by  water  is  72'f'.,  a 
sufficient  margin  of  safety  is  allowed.  In  practice  it  is  found  iliat 
the  capsules  invariably  colla|ise  completely  at  77°C. 

Opening  for  Passage 
of  Sterilised  Water     i 

Z'dia. 


-f err 

w-/ 3% ; *f 

Capsulss  which  expand  tvhen  the 

desired  Temnerature  is  reached. 
Fig.  3. — Diagr.vm  ok  KEiiCLATon.  H.\lf  Full  8i/.i;. 
Each  sterilising  chandler  is  cai>able  of  deliveiing  (iO  gallons  of 
water  jier  hour,  and  each  motor  unit  could  easily  supply  Ki.OOO  men 
with  four  pints  of  sterilised  water  per  day,  when  working  24  hours 
per  day.  after  allowing  for  all  waste.  The  sterilisuig  units  aiv  also 
made  to  be  worked  liy  means  of  separate  coke-fired  boilers,  in  which 
ea-se  the  pumps  are"all  hand  oper.iled.  Tlie  wliole  apiiaratus  i- 
casily  worked,  and  the  value  of  such  means  of  dealing  with  a  doubtful 
water  supply  U  uuivei-sally  iccognLsed. 
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AIR  POLLUTION. 

What  may  be  termed  a  remarkable  sigii  of  the  times  has 
just  been  made  manifest  in  ihc  shape  of  a  report  on  the 
subject  of  Air  Polhilion,  issued  by  the  Sanitary  Committee 
of  the  city  of    Manchester.     Probably  there  is  no  district 
in  the  country  in  which  the  industrial  conditions,  represented 
by  hundreds  of  textile  factories  and  engineering  works,  and 
the  domestic  conditions,  represented  by  thousands  of  small 
dwellings,    contribulc  to  a    more    abnormal   state   of   the 
atmosphere.     The  cmokc  abatement  movement  has   pro- 
ceeded upon  scientific  hncs  in  the  great  cities  and  facto i-y 
districts  throughout  the  coimtry,  and  thohe,who  have  been, 
a'lel  arc  now,  prominently  identified  with  it,  arc  represen- 
tative of  every  part  of  the   community  to  which  the   re- 
moval of  the  causes  of  air  pollution  is  of  vital  importance. 
The  Air  Pollution  Advisory  Board  of  the  city  of  Manchester 
was  appointed  by  the  Sanitary  Committee  in  December, 
1912,  ar.d  ii  was  the  outcome  of  a  memorial  presented  to  the 
Council  by  memlKrs  of  various  scientific  and  other  societies 
in  the  city.     This  Advisory  Board  is  made  up  of  members 
of  the  Sanitary  Committee  and  also  members  of  the  Com- 
mittees dealing  with  the  art  galleries,  baths  and  washhouses, 
cleansing,  education,  electricity,  finance,  gas,  improvement 
in  buildings,  parks  and  cemeteries  and  watei-works,  together 
with  a  quotum  of  non-members  of  the  Council  having  special 
knowledge   and  experience  of  the  subject.    The  investi- 
gations of  this  sub-committee  have  been  pursued  upon 
scientific  and  systematic  lines,  and  the  report  already  re- 
ferred to  contains  the  results  of  their  labours  over  a  period 
of  more  than  two  years.     From  a  commercial  and  indastrial 
point  of  view  the  report  is  of  immense  value.     We  do  not 
propoi-e  hcic  to  analyse  its  findings  in  detail,  but  we  feel  that 
'■very  engineer  in  charge  of  an  electricity  department  should 
obtain  a  co])y  of  it  and  study  it  clos-elv.     Amongst  the  many 
interesting,  not  to  sav  fascinating.  ]ii()blrnjs  with  wliicli  the 


Committee  have  had  to  deal  is  that  of  the  influence  of  air 
pollution  upon  the  amount  of  Hght  available  during  the 
normal  periods  of  daylight.  The  results  obtained  from  a 
study  of  tliis  item  alone  would  be  considered,  at  any  rate 
by  illummating  engineers,  as  a  complete  justification  for 
the  work  of  the  Committee  and  for  the  carrying  into  eflect 
such  recommendations  as  it  may  make.  lUuminatmg 
engineers,  who,  after  all,  do  their  most  important  work  in 
commercial  and  industrial  circles,  are  never  tired  of  pointing 
out  that  good  hghting  is  as  important  to  an  industrial  or 
commercial  concern  as  good  materials,  good  machinery  and 
efficient  workers.  For  this  reason  it  is  desirable  that  such 
steps  as  are  possible  should  be  taken,  for  commercial  expe- 
diency alone,  to  purify  the  atmosphere,  with  the  idea  of 
ra'smg  the  standard  available  of  natural  lighting  during  the 
hours  of  dayUght.  The  figures,  which  are  given  in  both 
tabular  and  graphical  form,  show  the  deposit  of  impurities 
■in  the  shape  of  tar  and  carbonaceoits  matter,  and  are 
appallmg  testimony  to  the  atmospheric  conditions  which 
prevail  in  the  Greater  Manchester  area  and  in  many  of  the 
industrial  towns  in  the  Lancashire  district.  These  impuri- 
ties are  worked  out  in  metric  tons  perscjuare  kilometre. 

Turning  to  the  principal  causes  of  these  impurities,  the 
Committee  fixes  upon  the  domestic  firegrate  as  the  principal 
offender.  The  product  of  factory  chinmeys  in  the  way  of 
sooty  material  is  extremely  low  by  comparison  with  that 
emitted  from  the  common  coal  fire  in  a  domestic  grate. 
The  conditions  for  combustion  are  in  the  case  of  the  factory 
boiler  house  as  nearly  perfect  as  they  can  be,  particularly 
where  modern  mechanical  stoking  plant  is  installed.  It  is 
to  the  firegrate,  therefore,  that  the  Committee  point,  and 
the  electrical  engineer  may  now  regard  it  as  his  special 
business,  side  by  side  with  the  gas  engineer,  to  introduce  a 
substitute  which  will  banish  this  offendei-.  at  any  rate,  in 
industrial  districts. 

When  the  Advisory  Board  was  formed  it  was  given  no 
administrative  powers,  and  the  suggestion  is  made  that 
scientific  and  commercial  tests  be  made  on  old  and  new 
types  of  firegrates  by  an  exhibition  in  Manchester  of  various 
inventions  relating  to  domestic  heating.  In  order  to  bring 
these  recommendations  into  effect,  the  general  scope  of  the 
sub-committee  has  been  extended  by  an  increase  of  the 
membership  to  include  individuals  who  will  lie  able  to  carry 
the  scheme  forward  a  stage  farther.  We  anticipate  a 
considerable  amount  of  good  from  this  effort,  and  mean- 
while we  congratulate  the  Advisory  Board  upon  the  results 
of  its  labours,  and  feel  sure  that  electrical  men  throiighout 
I  the  country  will  do  their  utmost  to  lu-lp  forward  the  good 
I  work  to  which  llu'  Committee  has  laid  its  liaiids. 
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IMPORTS  AND  EXPORTS  OF  ELECTRICAL 
MANUFACTURES. 

For  the  week  May  3, 1915,  to  May  8,  1915. 


In  view  of  the  increased  interest  which  is  being  taken  in  the  subject  of 
the  importation  into  and  the  exportation  of  Electrical  Manufactures 
from  the  United  Kingdom,  we  resume  our  weekly  lists.  {See  also  note 
at  foot  of  Exports.) 

IMPORTS. 

Folkestone. — France:  Elec.  carbons.  5  pkgs. 

Liverpool. — U.S.A.:  Unenumerated.  48pkes. 

LouDOti.Su'itzerland :  Elec  machinery.  £294  :  U.S.A.:  Carbon  candles.  £323  :  elec. 
macTiinery,  £3.462  :  elec.  lamps,  £120  ;  wire  and  cable,  £370  :  plates,  elec.  copper,  £6.936; 
unenumerated,  £2.515.  Denmark:  Unenumerated,  £41.  Hoilar.d :  Elec.  lamps,  £1.798 
— 13. pkgs.;  lamp  parts,  £106.  Sweden:  Elec.  machinery,  £614  ;  telephone  materials, 
£410;,  lamp  parts.  £37:  unenumerated.  £45.  France:  Carbon  candles,  £837;  elec. 
lamps.  £442;  machinery,  £80;  wire  and  cable,  £240;  unenumerated,  £620 — 6  pkgs. 
Spain:  Lamp  parts.  £32  j  unenumerated,  465  pkgs.  Italy:  Carbon  candles,  £22  ;  wire, 
and  iable,  £4,081. 

Liverpool. — U.S.A. :  Unenumerated.  48  pkgs. 

SowTHAMPTQH,.TT--'v*(3nce.'  Electrodes,  S  pkgs.-;  unenumerated,  36  pkgs. 

EXPORTS. 

To  Australasia. — Auckland:  Elec.  machinery.  £372 ;  unenumerated.  £614.  Mel- 
bourne: Elec.  machinery,  £156  :  unenumerated,  £314.  Sydimy :  Wire  and  cable,  £3,926  ; 
elec.  machinery.  £240;  unenumerated.  £1,046.  Wellington:  Wire  and  cable.  £1.895; 
unenumerated.  £474.  Adelaide:  Wire  and  cable.  £1,514  .  Brisbane:  Elec.  machinery. 
£221;  wire  and  cable,  £659  ;  unenumerated.  £246.  Freemanlle:  Elec.  machinery,  £21. 
£>u»fii(«  .■  Elec.  machinery,  £712  ;  wire  and  cable,  £53.  Christchurch  :  Elec.  machinery. 
£336;  unenumerated,  £109.  Perth:  Elec.  machinery.  £23 ;  telegraph  material,  £29; 
unenumerated,  £180.  Hobart :  Elec.  machinery,  £1,901;  telephones,  £140;  unenu- 
merated, £108.  Cairns:  Elec.  machinery,  £33.  Lyttellon :  Elec.  machinery,  £59 ;  un- 
enumerated, £219.     New  Plymouth  :   Elec.  machinery,  £285. 

Africa. — Durban:  Machinery,  £214 ;  elec.  glow  lamps.  £100  ;  unenumerated.  £858. 
Port  Elizabeth:  Unenumerated.  £149.  Cape  Town  :  Machinery,  £129;  wire  and  cable, 
£108;  unenumerated,  £312.  East  London  :  Elec.  glow  lamps,  £268  ;  elec.  machinery. 
£267;  wire  and  cable,  £190  ;  unenumerated,  £133.  Delagoa  Bay  :  Elec.  machinery.  £33  ; 
unenumerated,  £14.  /CiV/hAh/.- Telegraph  material,  £50  ;  imenumerated,  £586.  Beira  : 
Unenumtrated,  £30.  Zamibar  :  Telegraph  materials,  £34.  A^aK«7/KS.- Unenumerated. 
£40.     Madeira :  Telegraph  material.  £13. 

Egypt.  Port  Said :  Wire  and  cable.  £48  ;  unenumer.ated,  £178.  Port  Sudan  :  Elec. 
machinery.  £386  ;  wire  and  cable.  £12  ;  unenumerated,  £498. 

Fiji. — ^Telegraph  material,  £36;  unenumerated,  £49. 

Russia. — Pelrograd  :  Elec.  machinery.  £495. 

Spain. —  Valencia:  Elec.  machinery.  £500.    Barcelona:  Elec.  machinery,  £23. 

Portugal.— i (Stow.-  Unenumerated.  £133. 

Cm»h.— Hankow :  Unenumerated, £394.  Tientsin:  Unenumerated, £147.  Hongkong: 
Elec.  machinery,  £53  ;  wire  and  cable,  £1,123  ;  unenumerated,  £201.  Shanghai:  Elec. 
machinery,  £472 ;  unenumerated,  £10. 

iMKU.— Yokohama :  Unenumerated, £25.  Kobe:  E!ec. machinery, £198.  Nagasaki: 
Unenumerated.  £72.  ' 

India.  Ceylon  and  Indo-China.— BomJay  .•  Elec.  machinery.  £515;  telegraph 
material.  £33  ;  v.'ire  and  cable.  £1,573 ;  unenumerated,  £1,535.  Calcutta:  Wire  and 
cable,  £342;  elec.  machinery,  £1,133  ;  unenumerated,  £454.  Madras:  Elec.  machinery, 
£203:  wire  and  cable,  £361 ;  unenumerated,  £67,  Colombo:  Elec.  machinery,  £38 ;  un- 
enumerated, £44.  Karachi:  Unenumerated,  £54.  Singapore:  Elec.  machinery,  £37 ; 
telegraph  material.  £42;  unenumerated.  £134.  ff(i«?oo«  ,■  Unenumerated,  £7.  Penang: 
Elec.  machinery,  £49;  unenumerated.  £139.  Bankok :  Wire  and  cable.  £207.  Soura- 
baya:  Unenumerated,  £52. 

ZkWKot..— Montreal:  Unenumerated,  £890.     Victoria,  B.C.:  Unenumerated,  £20. 

NoRviAY.— Christiana :  Unenumerated,  £90. 

SwEDEH.— Stockholm  :  Wire  and  cable,  £95. 

France.— C/eppf  .■  Wire  and  cable,  £400;  unenumerated,  £229.  Marseilles:  Tele- 
graph material,  £23.  Boulogne:  Elec. machinery,  £50  ;  unenumerated, £155.  Bordeaux: 
Unenumerated,  £50.  Paris:  Elec.  machinery,  £20 :  unenumerated,  £66.  Nantes: 
Elec.  machinery,  £22.    Dunkirk:   Unenumerated.  £20.    Wawe.-  Wire  and  cable,  £2,021. 

South  America.— Ba««os /lyres.-  Elec.  machinery,  £311  ;  wire  and  cable,  £388;  un- 
enumerated. £1.972.  Mo/i:  Elec.  machinery.  £200.  Montevideo:  Unenumerated,  £42. 
Porto  Alegre:  Wire  and  cable,  £1,454.  Mefilloues:  Wire  and  cable, £168.  Valparaiso: 
Unenumerated.  £27. 

PeSu.— Guadeloupe  :  Elec.  machinery.  £452. 

British  CutANf,.—Demerara:  Unenumerated,  £29. 

HoLLMiD.— Rotterdam  :  Unenumerated,  £151. 

U.S.A.— New  Yj>rk:  Unenumerated,  £1,5.    Boston:  Unenumerated,  £30. 

Malta  :■  Unenumerated,  £44. 

Gibraltar:  Elec.  machinery,  £63  ;  unenumerated,  £126. 

Greece.— Piraus  :  Elec.  machinery,  £24  ;  wire  and  cable,  £45, 

FOREIGN  GOODS  (duty  paid  and  free). 

Wellington:  Unenumerated,  £174.  Bow/oyw.-  Unenumerated,  £31.  Bangkok:  Un- 
enumerated. £29.  BuenosAyres:  Unenumerated.  £168.  Madras:  Unenumerated,  £16. 
Rouen:  Elec.  machinery,  £73.  Rotterdam:  Unenumerated,  £89,  Stockholm:  Un- 
enumerated, £10. 

IN  TRANSIT.— /Ii/c/a/Vie.-  Elec.  lamps,  £150.  Christchurch :  Elec.  lamps,  £100, 
Melbourne:  Elec.  lamps,  £1,650.    Sydney:  Elec.  lamps,  £540. 

NoTB. — The  large  number  of  items  in  those  official  returns  under  tho 
oiiBleading  heading  "  unenumerated  "  relate  to  what  is  described  a% 
?•  electrical  goods  "  and  "  electrical  materials." 


PARLIAMENTARY  INTELLIGENCE. 


ELECTRICAL  ENGINEERS  AND  THE  WAR. 

On  Thursday  last  wccl<  .Mr.  WadHttnrth  asU.'d  Hie  I'arliampnlarv 
."tecretary.to  Uiu  Admiralty  whether,  in  view  of  the  engiiieeiiii;,'  iiiipoitane'u 
of  th(}  War,  any  of  th"  British  profe.s.«iioual  engineers  apjienriiiu  in  the 
inibhshod  lists  of  tho  Institution  of  (Jivil  Kngbieein.  the  Institution  of 
TOIectrical  Kngiiieera.  and  of  the  Tiistilulion  of  .Mechanieal  iMigineer.s  to 
1  he  number  of  12,000  hail  been  retnined  at  upwards  of  £:{.0(I0  per  annum  ; 
and  whcllier  ho  wa.s  aware  that  thi.H  wan  llie  onjy  profession  whieh  had  1« 
qualify  by  actual  labour  (ix|)eiienee  liefoic^  ad.'mission  to  the  lists  of  Ihe 
institutions,  and  therefore  ])eculiarly  niimberod  in  its  ranks  the  consul- 
tants whoKo  serviees  should  be  retained  in  labour  matters. 

Dr.  Macnamaka  :  The  an.swer  to  the  lirst  i>artof  the  queslidn  is  in  the 
negative.  As  rr^gards  I  ho  second  part  of  the  (j  iie.sl  ion.  I  am  aware  ( hat  a 
eertain  ti-rm  of  professional  tiaiiiiiit.'  is  a  eondition  preeedeiil  Ic  nwmber- 


ship  of  the  institutions  rofened  to,  but  I  do  not  tliinlc  my  hon.  friin  i 
inferenee  is  necessarily  a  sound  one. 

Mr.  W.\DSwoETH  then  addressed  the  same  question  to  the  Uiil 
Secretary  for  War,  and  asked  what  number  of  professional  engineers  weie 
actually  serving  in  the  ranks,  whereby  their  e.xperience  of  labour  and 
masterj'  of  materials  was  lost  to  the  nation  and  its  workers  who  must 
have  advice  and  direction  which  constituted  a  national  asset ;  whether 
the  Government  woxUd  consider  the  advisabiHty  of  retaining  a  number  of 
these  professional  engineers  as  retainers,  essential  to  such  an  eminent  and 
arduous  profession  and  at  least  equal  to  those  paid  to  medical  and  legal 
consultants ;  if  he  had  considered  whether  the  public  recognition  arid 
extensive  retention  of  these  trained  engineers  in  authorative  positions 
would  improve  labour  processes  ;  whether  these  engineers  would  relieve  a 
number  of  experienced  miUtary  officers  for  service  wit  li  the  troops  ;  how 
many  of  the  professional  engineers  who  had  enhsted  had  offered  their 
services  for  organising  and  other  engineering  work  to  the  War  Office  and 
had  not  so  far  been  retained  ;  and  whether,  in  view  of  the  prcvent;\tive, 
constructive  and  aggressive  value  of  the  work  of  this  profession,  the 
Government  would  take  immediate  steps  to  place  its  members  in  prominent 
positions  iii  thelegislatirre.  and  to  extend  its  services  beyond  the  Corti- 
mittee  Rooms. 

Mr.  Tenn.int  :  I  am  not  aware  that  any  civilian  engineers  have  been 
retained  at  a  salary  of  £:{.00(l  ii  \(ar  or  upwards,  nor  can  I  state  tlie 
numlier  of  niemliers  of  the  institut  ions  serving  with  t  h;--  Forces.  The  War 
Offiie  1^  lii.niii^.  inueli  useful  assi.stance  from  members  of  the  civil 
engiii,  I  iij  |ii  1.  -ion,  and  no  eoinplaiut  has  been  made  that  workers  on 
w.ar  mil,  ii  I  n.  heing  hindered  owing  to  want  of  professional  adviee. 
It  is  ii"l  .  .iiii.l.  re  il  that  labour  processes  could  be  improved  by. the 
c.xteii,-i\r  n(.iiii,,ii  of  trained  engineers  beyond  those  akeady  in  War 
departinrnt  s,  r\  i,  e.  A  certain  nuinljer  of  civil  engineers  have  already 
relieved  niiUtary  engineers  for  service  with  the  troops.  The  applic'.'itioiis 
from  ciWl  engineers  are  too  numerous  to  mention.  I  uiideistand  lliat  (ill 
have  been  employed  in  various  ways.  ]  think  that  the  last  point  would 
more  ]iroperly  be  addressed  to  the  Prime  Minister. 


PLYMOUTH  CORPORATION  BILL. 

La.st  week  a  Select  Oommitt<-e  of  tlie  House  of  Lonls  con.sidered  this 
]5ill.  Last  year  an  Act  was  passed  ainalganiating  Plymouth,  J)evon}>ort 
and  K.ist  .'-^tonehouse  into  the  new  eouiily  borough  of  J*lymou(li  and  a 
statiiloiy  oliligalioii  was  placeil  upon  tile  new  Corporal  ion  to  consolidate 
the  local  and  spieial  Acts  of  the  three  municipalities,  and  the  present 
IJill  also  ('onfers  further  powers  upon  the  Corporation  in  regard  to  elec- 
tricity and  gas  supply,  &c. 

In  regard  to  the  electricity  clauses,  Mr.  Honor.\tus  Llovd,  K.C, 
(xplaincd  that  it  was  desired  to  make  uniform  throughout  the  whole 
of  the  new  borough  the  exercise  by  the  Corporation  of  the  power  to  supply 
electrical  fittings,  &e. 

On  behalf  of  the  local  Mercantile  Association,  Mr.  .Tkevk.s  opposed, 
maintaming  that  that  was  a  case  where  the  model  clause  against  muni- 
cipal trading  should  be  inserted. 

Mr.  ,T.  W.  Si'AKK,  borough  electrical  engiueer  for  the  De\onport  area 
of  Plymouth,  said  the  wiring  powers  jiossessed  by  Devonport  liad  been 
of  great  value  to  the  borough,  the  working  classes  (which  included  a  large 
number  of  dockyard  men)  being  able  to  employ  electricity  for  domestic 
ami  business  purposes  without  extra  cxpendiliu'e. 

Mr.  W  ( i  III-  \Tir.  electrical  engineer,  then  gave  evidence  oil  behalf  of 
the  l'l\  iiii.nl  Ii  \1.  I eantile  Association.  He  said  owing  to  the  power 
posssr>,'l  \<\  hrvouport  Corporation  electrical  contractors  had  lieei 
prevented  Iroiu  obtaining  work  in  the  borough,  and  if  those  powers  were 
i'xtcnded  to  Plymouth,  as  was  i)roposed,  it  would  have  a  serious  effect  on 
his  business. 

Mr.  W.  J.  Corse,  electrical  engineer,  of  Plymouth,  gave  similar 
evidence. 

Ultimately  their  lordships  intimafM  that  they  would  allow  the  elange 
to  stand  as  drafted  by  the  lu-omoters. 


LINCOLN  CORPORATION  BILL. 

Last  week  the  Local  Legislation  Committee  of  the  House  of  Commons 
considered  this  Hill,  which  (iuler  alia)  confers  further  powers  for  cariyiq 
on  the  electricity  supply,  tramways  and  gas'  undertakings.  In  eonnec- 
tiim  with  clause  .57  of  the  electricity  ]iortion  of  the  Bill,  the  city  elec- 
trical engineer  and  tramway  manager  (.Mr.  Stanley  Clcgg)  said  it  wac 
|iroposed  to  acquire  extra  laud  eoiupulsorily,  as  the  Corporation  had  no 
lands  available.  The  cost  of  t  hi'  new  general  ing  stat  ion  w mild  be  t!:U>,250. 
exclusive  of  co.st  of  land,  and  it  was  intended  to  scrap  a  lot  of  the  laigiual 
generating  plant.  The  clause  was  agreed  to,  the  compulsory  purchasing 
|)owers  in  regard  to  land  to  cease  after  five  years. 

On  the  part  of  the  Bill  dealing  with  motor  omnibuses  and  tramwaw, 
Mr.  Forbes  Lankester,  K.C.  (for  the  Corporation)  said  his  clients  were  tjf 
owners  of  the  tramways,  but  owing  to  the  physical  formation  of  tl|e 
ground,  an  extension  of  tlu'  tramways  would  be  of  very  doubtful  value  )^" 
and  the  Corporation  thought  it  would  be  better  and  less  expensive  d 
introdue.i;  a  ,syst<'ni  of  trackless  trolley  vehicles.  The  tramway  systen 
ran  north  and  south  of  the  city,  and  it  was  proposed  (hat  tlu'  new  roul' 
should  be  from  east  to  west  on'  the  losver  levi'l  of  the  city.  No  objeelioi 
was  made  by  anybody  to  (he  Corporation  projiosal  whieh  was  to  riu 
motor  omnibuses  in  any  part  of  the  city  (hey  desired,  and  outside  of  (hi 
city  if  llioiigid  advisab"le.  with  the  consent  of  (he  local  aiul  mail  authori 
tie's  ami  Hie  Hoard  of  Trade. 

Aid.  Wjiitk,  chiiirman  of  the  KIcctricity  Committee,  .said  the  jnoposei 
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scheme  was  the  best  tliat  could  be  devised  to  meet  tho  requirements  of 
the  traffic. 

The  Committee  disposed  of  tlie  electricity  and  gas  parts  of  the  Bill,  only 
formal  amenclmonts  being  made,  and  then  adjom'ned  the  further  con- 
sideration of  tlie  Bill  until  the  18th  inst. 


Lurgan  Provisional  Order. — The  Bill  to  confirm  this  provisional 

order  has  licen  passnl  liv  tlir  Local  Legislation  Committee  of  the  House 
of  Commons.  The  BiH'i.rnM.Irs  for  the  transfer  of  ilu-  niidertaUing  of 
the  Lurgan  Gas  Light  iiiu  &  t'liemical  Co.  to  llie  rrl>aii  Cmincil,  and 
confers  powers  on  the  ('..umil  for  the  su]iply  of  gas  and  eli-etrioity,  &c. 

•    London  Tramways  &  Improvements  Bill. — A  Select  t'ommitteo  of 

the  House  of  Coniiuons  has  this  Bill  under  eonsideration.  Owing  to  the 
oi>i>"sitioii,  the  proposed  extension  i>f  the  tramway  along  Farringdon- 
11  III  to  Charterhouse-street  has  Ijeen  withdrawn. 


LEGAL  INTELLIGENCE. 


Prize  Court  Case. 


IVsldnit    ..I    tin 


ill  ,  Divorce  and  Admiially  Division  last 
\\.  I  k  ih  livrn  d  a  .  ihihIi  d  il  iinlLinent  iti  the  case  of  tlu^  "  Poona  "  upon 
I  hr  uit  iif  tlie  Cmwii.  .i-^kin.:  ti ir  tile  condemnation  as  enemy  property  of 
live  eases  of  electric  fans  sri/.ed  on  board  the  "  Poona,"  ,a  steamshi|) 
belonging  to  the  P.  &  O.  Com])an\-.  The  goods  were  claimed  by  Isaria 
(Ltd.).  The  facts  of  the  case  were  reported  in  The  Ki,ECTnici.\N  foi' 
A]>ril  9  and  23. 

Inthe  course  of  his  judgment  the  J're.sident  said  the  claimants  to  tin- 
goods  seized  w^ere  Isaria  (Ltd.).  a  company  incorporated  in  England  in 
JIay.  1912,  and  which  at  the  outbreak  of  war  had  a  n  ji  i. n  d  oHiic  in 
London.  The  rpiestion  was  whether  having  iiLjaii  I  i.iIm  >  .mstiluliiin 
of  the  company  the  goods  were  enemy  properly  Mil'r  i  i  i"  ,ri/,ure.  At 
all  material  times  there  was  an  issue  by  the  company  of  l,2.~)tl  shares  of 
tl  each.  Of  tliese  1,244  were  held  by'Lsaria  Zohlcrwerlie,  of  Munich  (a 
(lerman  manufacturing  company);  one  share  was  held  by  eaeli  of  the 
four  directors  of  Isaria  (Ltd.).  who  were  German  s\dii'  ri  n  -hIiiiI  in 
Germany;  one  share  was  held  by  the  secretary,  a  (jleiinoi  mIip-i  :  and 
(he  remaining  share  was  a  French  subject,  but  who  soino  i  in:i'  In  loir  tlie 
«ar  bad  resided  in  Mmiieh  and  had  been  employed  by  the  German 
company.  The  secretary  left  England  on  Aug.  3  for  Germany,  having 
liurportcd  to  appoint  onl^  of  tlic?  company's  employees,  Mr.  Frank 
^^lrt(m,  to  be  manager.  His  lonUhip.  hillowing  the  decision  of  the  Coiu't 
of  Appeal  in  theca.s(^  of  the  l  oni  hm  mil  Tyre  &  Rubber  Co.  (flreat  Britain) 
■.'.  Daimler  Co..  said  the  elaiinanl  -  i  iiin-  forward  as  a  company  incor|)o- 
rati'd  in  acc<irdance  with  tin  law  of  ilii-,  roontry,  and  the  claim  was  not 
made  bv  tlie  individual  than  Imiili  i  s  sul.jrrts  of  a  foreign  country, 
enemy  or  otherwise.  Ilicaini-  to  t  in- romluMon.  therefore,  that  the  goods 
seized  were  not  enem\'  property  and  he  aecoidingly  ordered  their  release. 


I 


BUSINESS  NOTICES. 

The  general  otiiees  of  the  .Smithtield  Markets  Kleeirie  .supply  Co 
ate  now  a'.  47,  Torminus-chaiTibers,  6,  Holborn-viaduct,  E.G.  Telo- 
phoiie,  Holliomf)82. 

l'"rom  the  15th  inst.  the  registered  offices  of  the  undermentioned 
companies  will  be  at  Electric  Railway  Housi;,  Broadway,  West- 
minster, .S.VV. : — London  &  Suburban  Traction,  Metropolitan  Electric 
Tramways,  London  United  Tramways,  South  Metropolitan  Electric 
Tramways  &.  Lighting,  North  Metropolitan  Electri<:  Power  Su|)ply, 
Xoith  Metropolitan  Electrical  Power  Distribution,  Tramways 
(M.H.T.)  Omnibus,  and  the  Gearless  Motor  Omnibus  Companies. 

The  partncM-.ship  between  Eredk.  C.  Grund.  Wra.  H.  A.  Biittorfiekl, 
Arthur  C.  Frost  and  Tremlett  B.  Batcholor  (trading  as  the  Colpraine 
Mfg.  Co.),  electrical  engineers  and  manufacturers,  03,  Turnpike-laiic, 
Hornsey,  has  been  dissolved  in  .so  far  as  concerns  'J'.  B.  Batchelor. 
Debts  by  till-  remaining  partners. 

Increase  of  Prices. — Owing  to  the  incroiised  co.st  of  ])roduction  (both 
in  materials  and  labour)  consequent  upon  the  war,  the  India  Rubbt^-, 
Gutta  Pitrcha  &  Tolegraph  Works  Go.  notify  that  they  have  b(ien 
compelled  to  advance  tiiu  prices  in  their  list  Xo.  27  (autla-pereha. 
india-rubber,  silk  and  eoltou-eovered  wires,  &c.,  by  10  per  ciint.,  with 
the  exception  of  tool  boxes,  tools  and  joinling  materials  (on  pp.  12 
to  17  ineliisi^e),  (he  prices  of  which  aro  withdrawn  ;  f|iiotation.s  can 
be  had  on  ajiplii  at  ion. 

Patent  Development.-- Tlio  proprietors  of  (JoUlsilimidt's  British 

patents  Nos.  1 1.294  of  1910  and  8,387  and  1 1,1 02  of  1911.  and  I()..'i()7 

of  1912.  disire  to  grant  licences  (o  British  nianufacUirers.     Appli 

1  .n^  to  M.   ~is.  W.  P.  Thonip.son  &  Co.,  jKitont  agents,  0,  Lord- 

II un.  1     il  patents  Nos.  14,831  and  14,837, 1912,  for  "  Improve- 

'iiis  in  receivers  for  printing  telegraph  systems,  '  desire  to  make 
i  iiiigemcnts  for  e-\[)loi(ing  same  in  (his  counliy.  Particulars  from 
,V1j.  a.  E.  \Vh)t«,  patent  agent,  88-90.  '"'-r .r-  i London.  W.C 


Sale  by  Auction. — Messrs.  Home  &  Co.,  35,  Old  Queon-street, 
Westminster,  S.W.,  will  sell  by  public  auction  at  the  Royal  Arsenal, 
Woolwich,  on  Thursday,  May  20,  by  order  of  the  Secretary  of  State 
for  Wiv:  at  11  a.m.,  some  unsiu-victsable  and  obsolete  stores,  including 
quantities  of  iron,  brass,  mixed  motals,  bronze,  gunraetal,  platinum, 
zinc,  lead,  &c.,  gutta  peroha  and  rubber,  380  electric  lamp  bases, 
electrical  instrimionts,  tools,  wagons,  lorries,  &c.  The  lots  may  be 
viewed  on  Monday,  Tuesday  and  Wodnesday  previous  to  and  on 
morning  of  sale.  Catalogues  from  Imperial  House,  Tothill-strcet, 
Westminster,  S.W.,  tho  Ordnance  Office,  Tower,  and  tho  Ordnance 
Office,  Royal  Arsenal,  Woolwich.  Further  particulars  are  given  in 
an  advertisement. 

LIQUIDATIONS,  &c. 

A  niceling  to  rccoivo  .-in  account  of  the  winding  mi  of  the  Dacolight 
Engineering  (!o.  (Ltd.)  (in  liq.)  will  be  held  at  the  offices  of  Messrs. 
Faithful  &  Owen,  58,  Lombard-street,  London,  E.G.,  on  June  4. 

Deed  of  Assignment. — A  dividend  is  to  bo  declared  under  a  deed  of 
assigiinieiil  executed  on  Dec.  9,  1914,  by  Allan  Hartley  and  Richd. 
\Vm.  Leek,  electrical  engineers,  5,  Kcighley-road,  (Jolne,  and  claims 
are  to  be  sent  by  May  29  to  Mr.  U.  A.  Hargreaves,  2,  Albert-road, 
Golne. 


ELECTRICITY  SUPPLY. 


EXTENSIONS. 

Aldershot.-  The  Council  ba,\c  stdiiniltcd  rciisons  to  the  L.G. 
Board  for  the  urgency  of  the  loan  for  th(<  new  plant  at  the  oleetricity 
work's  ;ind  tenders  have  been  accepted  subject  to  tho  consent  of  (ho 
Board  being  receivetl.  •'. 

Barnsley. — On  Tuesday  tho  Council  adopted  a  scheme  of  cxlcn- 
sioiis  a/,  the  electricity  works  estimated  to  cost  £21,850. 

Aid.  Rose,  chairman  of  the  Electricity  Committee,  said  the  echemo 
was  urgently  necessary  :  it  would  not  cost  tho  ratepayers  a  penny. 

Basingstoke. — The  Cbuncil  have  received  the  sanction  of  the  L.  G. 
Board  to  borrow  £4,100  for  extending  tho  mains  to  (he  works  of 
Messrs.  Thorneycroft  &  Co.  It  is  also  proposed  to  gi\c  a  supply  of 
electric  (■urrent.  to  Messrs.  Mussellwhite  at  Eastroji. 

Battersea  (London). — The  Treasury  raise  no  objection  to  the  pro- 
posal to  barrow  £15,750  for  extensions  of  mains  and  for  additional 


il  supply  of  current  to 
.ippliration  of  the  Council 
111  ni.'iins,  &c. 
•  L.C.C..  but  the  application 
has  not  licen  sanctioned  bv 


t  his  expenditure  to  be  met  i 


machinery  in  connec:tion  with  (he 
Nine  Elms  district,  and  also  to  the  n 
for  a  loan  of  £9,000  for  general  <'xtcii 

Both  amounts  have  luin    aiMiioniil 
for  sanction  to  borrow  t  I'loo  t  .i   in.iin- 
t  he  Treasury,  and  it  will  I"'  n'lr  ^oj   I 
of  revenue.  ■• 

Bradford. — It  is  proposed  to  extend  the  mains  in  Canal-road  at  a 
cost  of  £4,900,  and  other  main  extensions  aro  projected  in  various 
))arts  of  the  city  at  an  estimated  expenditure  of  £2,320.' 

The  Electricity  Cominittee's  agreement  with  Messrs.  Mitchell  Bros, 
in  regard  to  the  bulk  supply  of  current  is  to  be  extended  for  a  further 
period  of  3i  years. 

The  Committee  has  decided  to  remit  as  from  April  1  the  rental  charges 
for  such  hired  aro  lamps  as  cannot  be  used  by  reason  of  the  Lighting 
Restriction  Order  until  such  restrictions  aro  removed. 

Until  further  order,  the  maximum  price  to  consumers  who  are  charged 
for  electricity  under  tho  maximum  demand  rate,  is  not  to  exceed  4d. 
)ier  unit. 

Bristol. — On  Tuesday  the  (;"or]>oration  were  roconimcnded  by  tho 
Electricity  Committee  to  provide  additional  plant,  including  a 
0,000  kw.  turbo-alternator,  at  an  estimated  cost  of  £20,949. 

Tho  Chairman  of  the  Committee  (.\ld.  Peai'^on)  niovc^d  tho  adoption 
of  the  recommendation  that;  they  bo  autlioil  r.l  to  apply  to  the  L.G. 
Board  for  sanction  to  borrow  £26,9.19.  Hcsail  iIh  |io.iiion  in  connection 
with  their  station  was  that  they  had  a  cap ,u  ily  toi  p  jwcr  purposes  of 
S,,540  kw.,  a  load  of  4,074  kw..  and  a  surplus  of  3.."i93  kw.  They  had 
entered  into  contraets  to  supply  current  to  (he  extent  of  2,174  kw.,  and 
would  then  have  to  spare  1,419  kw.  They  estimated  that  ihiring  tho 
year  there  would  he  additions  of  .398  kw.,  leaving  spare  plant  of  I.UOO  kw. 
lie  was  advised  (hat  (hat  was  not  .sullieient.  and  (hat  they  must  have 
a<ldi(.iorial  pfTint  for  power  purposes,  and  wi(h  a.  view  (o  economy  they 
rec^onmieudcd  the  pmclm.sn  of  the  li,()UU  kw.  alternator.  If  they  took  (ho 
total  plant  they  had  in  Iheir  s(  aliens,  they  had  I.'i.O 40  kw.,  (ho  power  load 
licing  4,947  kw.  with  2.171  kw.  contriielcd  for,  and  398  kw.  noriiiivl 
iiicreasc,  making  7,519  kw.  ;  for  lighting  3,752  kw.  normal  increa-so 
255  kw.,  making  4,()07  kw.  Tho  total  load,  therefore,  was  11.52(>Uw., 
Ii'aving  a  margin  on  their  stations  of  3.511  kw..  or  just  over  the  capacity 
of  one  of  (heir  larger  machines.  He  (bought,  ( herefore,  that  there  was  no 
chance  of  escaping  Uia(  adriitioiial  ou(hiy,  and  that  Ihey  were  justifietl 
)..■  ill..  I,,.  1.-..- .iMi.  on    iiolwitli^iioi.liiiL'  Ih.-  war.     It  seemed  to  bin) 
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that  they  had  done  exceedingly  well,  because  up  to  Februarj-  they  had  put 
on  424  additional  customers,  and  brought  the  power  load  to-day  to  just 
about  18,000  kw.  capacity.  He  thought  they  would  see  that  it  was 
necessary  they  should  liave  the  additional  machine,  and  they  had  no 
doubt  it  would  bo  fairly  woU  used  at  no  distant  date.  They  could  not 
hope  to  get  it  until  this  time  n?xt  year,  even  if  ordered  at  once.  It  was 
not  safe  to  run  those  stations  unless  they  had  one  of  their  laige  machines 
to  spare. 

After  debate  the  motion  was  carried.  It  was  also  agreed  to  apply  for 
sanction  to  borrow  £341  excess  expenditure  on  certain  work  at  the  Avon- 
bank  works. 

Burton-jn-Trent. — High-teasion  mains  nrc  to  be  cxicndcd  to  the 
prcmi-e;  of  two  business  firms  in  the  borough. 

Dundee. — Application  hr.-;  been  made  to  the  Secretary  for  Scotland 
for  sanction  to  borrow  £29,000  for  tho  electric  supply  department. 

Haslingden  (Lanes). — Sanction  ha.s  been  recently  roccived  by  the 
Council  to  loans  of  £4,(300  for  m?.ins  and  £2,770  for  services,  switch- 
gear  and  tri-.n.sfornier;;. 

Manchester.— An  infiuhy  will  be  held  on  the  21st  inst.  into  the 
application  of  the  Corporation  for  .sanction  to  borrow  £708,000  for 
the  erection  of  a  new  generating  station  at  Barton. 

Northampton. — The  Council  have  received  notice  from  the  North- 
ampton Electric  Light  &  Power  Co.  that  it  proposes  to  erect  anothe" 
.generating  station  en  the  routh  side  of  the  Xenc,  near  Nunn  JVIills. 

Sheffield. — Mains  are  to  Ic  extended  in  various  pa,rts  of  the  eitv 
at  a  cost  of  £12,620. 

Of  the  amount  over  £11,001)  will  b;.'  spent  on  an  additional  e.xtra  h.t. 
feeder  from  Ncepsend  ]iowcr  station  to  Tinsley. 

Forma!  sanction  has  been  received  from  the  L.G.  Board  to  the  borrow- 
ing of  £134,37,3  for  the  electricity  undertaking,  made  up  as  follows  : 
£20,000  for  sub-station  buildings  and  equipment,  transformers  and  power 
factor  rectifiers  (being  part  of  application  for  £50,000),  £86,813  for  addi- 
tional plant  at  Neepsend,  and  £27,5(50  for  extension  of  buildings  at 
Neepsend  and  purchase  of  oO-ton  crane. 

West  Harllcpocl, — Agieenronts  have  teen  en'  orod  in'  o  for  tho  supply 
of  clcctricrl  energy  to  the  Milton  Saw  Mills  and  to  Messrs.  Batehelor's 
works  on  Longhill.  Application  has  Icon  nia'c  to  borrow  £000  fov 
laying  a  cable  to  the  latter  works. 

Wolverhampton. — A  new  feeder  cable  is  to  I  e  laid  from  School- 
street  .sul)-^la', ion  to  Loa-road  at  a  cost  of  £1,130,  and  it  is  also  pro- 
posed to  carry  out  n:ain  exlcnj  ions  r.t  a  cost  of  £730. 

GENERAL. 

Belfast. — The  ucadloek  on  the  question  (f  tlio  reorganisation  of  the 
elejtric  .supply  department  still  continue.;,  for  at  the  last  meeting 
of  the  Corporation  a  prolonged  discussion  (oik  place,  and  ultimately 
it  was  again  referred  ba'jk  to  the  Council  in  committee. 

On  April  14  a  resolution  of  the  Council  in  committee  was  passed  to  give 
the  Tramways  and  Electricity  Committee  a  further  opportunity  to 
present  a  complete  scheme  for  the  reorganisation  of  the  department. 

Aid.  Dr.  Kixg-Kerk  having  moved  and  Aid.  Jaffe  seconded  the 
adoption  of  the  minutes,  a  keen  debate  arose,  and  in  the  course  of  the 
discussion  Councillor  Atkixsox  suggested  a  compromise.  If  the  minutes 
were  adopted  it  confirmed  the  Committee  in  their  retention  of  the  elec- 
trical engineer.  If  the  Council  felt  that  to  act  in  the  spirit  of  Aid. 
Tjrrrell's  resolution  would  be  a  hardship  upon  the  engineer,  there  was  a 
way  of  obviating  that — viz.,  to  allow  the  engineer  to  be  retained  in  liis 
original  position,  and  to  appoint  a  thoroughly  competent  and  experienced 
man  to  take  charge  of  the  station. 

Aid.  UoBAX  said  no  direct  charge  had  been  formulated  against  the 
engineer.  There  were  many  h<ad«  of  departments  in  the  Corporation 
who  required  looking  after  quite  a-s  much. 

Councillor  Riddei.i.  [jroposed  an  amendment  referring  thi^  matter  back 
to  the  Council  in  committee,  with  a  view  to  obtain  the  advice  of  the  best 
expert  upon  station  manag(!nient  obtainable.  Ho  did  not  think  t  he 
Committee  was  capable  of  devising  a  scheme  which  was  suitable. 

Aid.  Byrne  said  the  whole  campaign  of  persecution  against  the  station 
and  the  <;ngincer  had  been  originated  by  a  few  dissatisfied  employes  in 
the  electric  station. 

The  chairman  (Aid.  Tyrrell)  and  several  others  look  part  in  the  debate, 
and  the  amendment  was  withdrawn.  Another  aiiiendnient  to  instruct 
the  Committee  to  submit  a  scheme  of  reorganisation  was  rejected  bv 
21  votes  to  Ji),  and  the  report  was  then  carried. 

Bicester.  In  reply  to  a  letter  from  ii  firm  of  cleiliieal  (  iijinci^s 
in  rogarfl  to  the  ireetion  of  electricity  sui)ply  works,  the  ('ouiicil 
have  intimated  that  some  residents  had  the  matt(M-  in  hand  riid 
would,  no  doubt,  when  tho  war  was  over,  deal  with  it. 

Birmingham.  I^a.st  week  the  members  of  the  Electricity  C'om- 
mittee  visited  tho  temporary  generating  station  which  is  being 
erected  at  Xechells. 

The  city  electrical  engineer  (Mr.  R.  A.  Chattock),  the  secretary  to  the 
electric  Hujjply  department  (Mr.  Howard  I'^oulds),  and  Mr.  Arthur 
Harrison  (of  Harrison  &  (>jx,  architects  for  the  permanent  station)  accom- 
panied tho  members  of  tho  Committee.  The  station  is  designed  to  ac- 
commodate two  5,000  kw.  turbo-alternators,  with  condensers,  live  wooden 


cooling  towers  and  six  boilers,  each  capable  of  evaporating  approximately 
33,000  lb.  of  water  per  hour.  The  plant  is  to  be  housed  in  a  steel  frame 
structure,  covered  with  fireproof  material.  The  Committee  found  the 
work  had  made  great  progress,  and  it  is  expected  that  by  the  end  of 
August  supply  will  be  commenced.  The  contracts  were  only  let  at  the 
end  of  1914,  so  that  if  the  station  be  ready  in  eight  months,  Mr.  R.  A 
Chattock  (who  designed  the  station),  his  staff  and  the  contractors  will 
have  set  up  a  good  record  for  rapid  power-house  construction.  The 
temporary  station  has  been  so  designed  that  all  the  plant,  cooling  towers 
and  constructional  steel  work  can  later  be  removed  to  form  part  of  the 
permanent  station.  The  site  of  the  latter  has  been  taken  over  from  the 
Tame  and  Rea  Drainage  Board,  and  is  in  ]iroximity  to  the  Birmingham 
and  Warwick  Junction  Canal  and  the  Midland  Railway  main  line.  • 
Existing  conditions  make  it  impossible  to  proceed  with  the  original 
scheme,  as  the  Treasury  may  veto  capital,  and  the  Committee  are  only 
proceeding  with  contracts  already  let — viz.,  for  the  ferro-concrete  fountla- 
tions  and  bases  for  the  plant,  and  certain  other  works,  including  the  con- 
struction of  a  coal  hopper,  a  turn-table,  a  railway  siding  and  cooUng  ponds. 

Coventry. — It  was  reported  to  tlie  Corporation  recently  that  the 
British  Thomson-Hou.ston  Co.,  the  contractors  for  the  3,000  kw. 
turbo-alternator,  had  stated  that  they  had  been  informed  by  the  sulj- 
contractors  for  the  blading  of  the  turbo-alternator,  that  the  w'hole 
of  the  blading  had  been  commandeered  by  the  Admiralty,  and  that 
they  wore  accordingly  unable  to  complete  the  order  in  the  time 
stipulated. 

Tho  Town  Clerk  wrote  to  the  Admiralty,  pointing  out  that  the  lu'w 
turbo-alternator  was  required  practically  entirely  for  the  supply  of 
energy  to  firms  who  were  engaged  upon  important  Government  work, 
and  urging  them  to  allow  tho  order  to  be  completed.  Representatives  of 
the  Admiralty  had  been  seen,  and  ultimately  the  Admiralty  consented  to 
the  British  Thomson-Houston  Co.  supplying  the  fourth  turbine. 

Dartford. — In  leply  to  a  request  by  the  Council  that  Mcisrs. 
Stuart  &  Moore  should  be  allowed  to  proceed  with  their  contract  for 
the  installation  of  fire-alarms,  &c.,  the  War  Office  have  intimated 
that  the  firm  (who  arc  engaged  on  Government  work)  art  in  arrea- 
with  stores  urgently  required,  and  suggest  that  tho  Comicil  might 
see  its  way  to  arrange  for  their  work  to  be  carried  out  by  some  other 
firm  not  engaged  on  Government  orders.  The  General  Purpo,sci 
Committee  is  of  opinion  that  it  would  not  bo  desirable  to  engage 
another  lirm  to  complete  the  contract,  but  they  arc  nuiking  tem- 
porary arrangements  to  deal  w  ith  the  matter. 

Dover. — At  the  last  meeting  of  the  Corporation  the  borough  elec- 
trical engineer  (Mr.  L.  W.  Woodman)  stated  that  the  Government 
issued  badges  to  men  of  military  age  employed  at  electricity  works 
on  condition  that  they  agreed  to  join  tho  Army  if  (tailed  on.  The 
men  would  rather  have  that  badge  than  tho  municipal  one  suggonted 
last  month,  and  Mr.  Woodman  was  ordered  to  mako  the  necessary 
application. 

East  Grinstead. —  The  Urban  Couneil's  application  for  a  pro- 
visional order  has  been  aranle:l,  but  it  will  not  come  into  force  until 
after  the  conclusion  of  the  war. 

Kingstown. — The  transfer  of  the  l'>kctrie  Lighting  Order  has  now 
been  completed  and  the  consulting  engineer  (Mr.  P.  J.  Tiernoy)  has 
been  instructed  to  submit  allernativo  schemes  for  a  generating 
station  at  either  Callaghan's-lanc  or  Eden-road.  When  the  plans 
have  been  passed  by  the  Council  the  L.  G.  Board  will  bo  asked  to  hold 
an  inquiry. 

Islington  (London). — Tho  Lighting  Committee  has  made  a  reiluc- 
tion  of  £38l»  in  the  eluiTgc  for  street  lighting  for  the  March  quarto  ■. 

Tho  Borough  Treasurer  reports  that  the  works  contemplated  by  the 
electricity  department  are  as  follows  :  Works  sanctioned  and  completed, 
|inrehase  of  ])ropcrties,  fl,5li(>;  short  length  extensions  of  mains  sane- 
liniicil  at  i:4.!)75.  The  Finance  Committi-e  recommends  that  application 
he  iiiailr  111  the  Treasury  for  sanction  to  tiorrow  these  above  amounts. 
Works  sanctioned  and  in  jirogress,  erection  of  cooling  towers,  £4,250. 
.\s  the  cooling  towers  arc  urgently  required  for  the  efficient  working  of 
the  midertaking  and  the  contractors  have  incurred  considerable  expeusB 
on  the  work,  whicV  is  well  in  hand,  the  Town  Clerk  has  been  authorised 
to  nuike  application  for  .sanction  to  complete  the  work  and  to  borrow  the 
necessary  money.     Other  works  have  been  postponed. 

M  tlie  Council  meeting  last  week.  Aid.  Vorley  submitted,  on  behalf  of 
tlu^  Lighting  Comuiiltce,  a  proposal  to  accept  an  olTer  of  £I..')I0  for  eight 
liuilcrs  at  I'/len-grovo  generating  station.  The  olfer  was  cunditioiial 
iqiuu  tile  Council  removing  the  brickwork  and  making  clear  the  wav  luit. 
Tlic  (  unuiiKtec  thought  the  otier  a  favourable  one,  and  it  was  a.lojilcd. 

In  (■oM.M'(|U<'nc(^  of  the  electrical  engineer  (iMr.  .V.  (lay)  heing 
inible  to  obtain  the  services  of  a  junior  shift  engineer,  the  Council 
is  rocommended  to  increase  the  .salary  altachod  to  the  position  from 
30*.  to  £2  a  week.  Tho  proposal  will  [affect  the  whole  of  the  junior 
shift  engineers  at  jwi'sont  employed  in  the  departnuMlt. 

London  Electricity  Supply,  (in  the  lOth  ii\st.  a  conference  will  Lo 
held  at  the  County  Hull  (Spring  Gardens.  S.W.)  on  tho  subject  of 
electricity  supply  in  the  greater  London  area. 

The  conference,  which  ha-s  been  called  by  the  Ijonilou  Coimty  Council. 
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will  be  attended  by  representatives  of  the  London  Borougli  Councils 
and  other  bodies  affected  by  the  L.C.C.  Bill  of  the  present  session. 

The  Herts  County  Council  have  directed  their  Clerk  to  inform  the 
London  County  Council  that  they  are  of  opinion  that  any  scheme  for  the 
supply  of  electricity  in  and  near  London  should  not  include  any  part  of 
the  county  of  Hertford  in  its  area  of  supply  or  rating  area,  and  should 
not  interfere  in  any  nay  with  any  rights  of  purchasing  electrical  under- 
takings for  the  time  being  vested  in  any  local  authority  in  the  county 
of  Hertford. 

Reciprocal  Supply  of  Electricity. — London  County  Council  have 
recently  approvod  agicemcnls  between  Woolwich  Borough  Council, 
the  South  Metropolitan  Electric  Light  &  Power  and  the  West  Kent 
Electric  Co.  for  a  reciprocal  supply  of  electrical  energy. 

Stretford. — The  Electricity  Committee  has  arranged  \^ith  their 
contractors  for  the  supply  oi:  coal. 

From  April  1  last  the  Council  will  accept  72  per  cent,  of  the  monthly 
consumption  at  the  normal  rates  under  the  contract,  any  quantity  sup- 
pUed  beyond  that  amount  to  be  2s.  lid.  per  ton  e.xtra. 

The  Committee  has  been  in  negotiation  with  T.  W.  Glover  &  Co.  with 
regard  to  the  sale  of  the  four  100  kw.  sets  at  the  generating  station,  and 
the  chairman  and  clerk  have  been  authorised  to  arrange  for  the  disposal 
of  the  machinery  at  a  price  approximating  £325  each. 

Sutton.— It  j's  p:op3scl  to  shut  down  the  steam  driven  plant  at 
the  local  electricity  generating  station  of  the  South  SIctropoIitan 
Electric  Tramways  &  Lighting  Co.  a'  Sutton  and  to  iL«e  the  fetation 
as  a  transformer  station. 

The  Sutton  Council  are  asked  to  approve  a  scheme  whereby,  instead  of 
generating  electricity  by  steam  plant  at  Sutton,  duplicate  h.t.  mains 
would  be  laid  from  Wandsworth  to  the  present  station,  where  the  current 
would  be  transformed  to  the  ordinary  domestic  pressure  and  distributed 
therefrom.  The  change  will  not  call  for  any  change  of  wiring  or  lamp 
in  consumers'  premises.  A  supply  of  electricity  in  bulk  is  to  be  taken 
from  the  Wandsworth  station  of  the  County  of  London  Electric  Supply 
Co. 

Torquay. — The  Corporation  have  been  informed  liy  the  L.  0.  Board 
that  they  were  not  satisfied  that  there  was  any  necessity  for  the 
purchase  of  the  Victoria-parade  promises  for  new  ofifices  and  stores 
"or  the  electric  supply  department,  and  that  if  they  proceeded  with 
he  purchase  they  must  do  so  on  tl;eir  o\vn  responsibility. 

The  Electric  Supply  Committee  have,  however,  acquired  the  premises, 
)ut  as  it  is  imperative  that  the  department  should  be  supplied  with  tcm- 
)orary  offices,  it  has  been  decided  to  take  a  house  in  Beacon-terrace. 

At  the  Council  meeting  last  week  the  chairman  (Mr.  A.  J.  Blackler) 
tated  that  the  output  and  consumption  of  electricity  were  satisfactorily 
ncreasing.  Although  the  premises  on  Victoria-parade  had  been  pur- 
hascd,  there  was  no  intention  to  proceed  with  any  constructive  work  at 
•resent,  but  to  rent  premises  f|iiitf  ilnsi-  to  the  generating  station,  which 
t  was  thought  would  answer  I  lie  |iiir|jiKi'  until  better  times  prevailed. 

The  Torbay  Hospital  is  to  Iw  suii|ph<-il  with  electric  current  at  3Jd.  per 
nit. 

Tunbridge  Wells. — Last  week  the  Council  adopted  a  ie;)ort  by  the 
orough  electrical  engineer  (Mr.  R.  N.  Torpy)  recommending  the 
revision  of  nTought  steel  headers  and  drums  to  two  boilers  in  the 
tectricity  station  in  place  of  the  existing  c.i.  headers  and  drums,  m 
iBuesled  recently  by  the  E.G.  Board. 

The  two  boilers  will  be  made  into  one  large  unit,  and  will  have  an  e.xtra 
earn  capacity  of  4,000  lb.  per  hour.  The  provision  of  superheaters  will 
'present  an  annual  saving  in  steam  consumption  in  the  engine  room  of 
5pro-\imately  4  per  cent.  The  cost  of  providing  the  two  steel  sections 
id  drums  (4,356  sq.  ft.  complete)  is  £1,010.  and  of  the  superheaters 
!70.  Mr.  Torpy  also  reported  that  the  ordinary  time  re((uired  for 
building  the  existing  cooling  tower  would  be  at  least  14  weeks,  that  that 
ould  prevent  the  necessary  overhauling  of  some  of  the  machinery  and 
)ilers  before  the  winter's  load,  and  would  interfere  with  the  alterations 
the  boilers.  The  contractors  were  wUlitig  to  carry  out  the  work  by 
lUble  shifts,  thus  reducing  the  period  to  eight  weeks,  the  e.\tra  cost  being 
35,  which,  after  taking  into  account  the  additioiuil  expense  of  running 
8  works  on  the  "non-condensing"  principle  during  the  alliTations, 
)uld  be  a  saving  of  about  £80,  and  would  avoid  the  flisadvanlage  of  the 
lay.  The  Council  authorised  the  contractors  (Jlessrs.  Witting  & 
irtners)  to  expedite  the  work  as  suggested. 

WalsalL-  A  eIau^e  varying  tl:e  price  [  er  unit  according  (o  lh<!  ri.-e 
fall  in  th(!  price  of  c/ial  is  to  In  in. cried  in  all  future  agrecnu-nis 
r  a  Kupply  of  alternating  <urr<'nt  in  bulk. 

The  lighting  of  the  new  rtiad  from  Ableucllstreet  and  I'iruilngliani- 
vd  iii  to  be  carried  out  by  lantcrno  suspended  from  the  tramway  span 
re  on  both  sides  of  the  road. 

rhe  Council  is  recommended  to  have  the  whole  of  the  direct  current 
try  transformers  overhauled  at  a  cost  of  £250.  The  Electricity  Com- 
tte6  proposes  to  draw  a  l.t.  main  into  the  existing  conduits  in  live  roads 
acoet  of  £4.50.  With  respect  to  the  Council's  application  for  sanction 
a  loan  of  £23,595  for  the  vmdertaking,  the  L.t!.  Board  has  authorised 
'  borrowing  of  sums  amounting  to  £10,700. 
The  gales  engineer  ha.s  enlisted  for  the  duration  of  the  war,  and  the 

'  rineer  has  Iwen  authorised  to  temporarily  engage  a  man  ineligible  for 

*  itary  service. 
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Watford. — The  Council  have  decided  to  defer  all  large  extensions 
of  the  electricity  undertaking  and  to  make  application  for  sanction 
for  the  money  which  ho.s  already  been  spent.  The  cost  of  future 
houTC  connections,  &c.,  will  be  peifl  for  out  of  revenue. 

Speaking  on  the  report  of  the  Electricity  Committee  authorising  the 
electrical  engineer  (Mr.  A.  W.  Barham)  to  report  upon  the  question  of 
increasing  the  charges  for  current,  the  chairman  (Mr.  Goodrich)  stated 
at  the  last  Council  meeting  that  they  would  bo  compelled  to  raise  the 
existing  prices.  The  idea  was  that  every  endeavour  should  be  made  to 
carry  on  the  undertaking  to  the  best  of  their  ability,  spending  as  little 
money  as  possible  for  the  present. 

Wolverhampton. — The  Council  are  recommended  to  grant  increases 
oi  salar\-  to  Messrs.  E.  Stubbs  (chief  assistatit,  from  £200  to  £225  a 
year),  T.  Smith  (distribution  engineer,  from  £245  to  i;270),  E.  Fordor 
(engine-room  supi'rintcndcnt,  £150  to  £1(>5),  ('.  lidlhouse  (boiler- 
house  supo:'intondeul,  tlM  to  £1(55),  and  J.  II.  l\olh«i  II  (chief  clerk, 
£170  to  £185). 

LIGHTING,  POWER  &  HEATING  NOTES. 

City  of  London.  -At  ll.c  la^t  nieelin;^  of  the  Coiut  of  Common 
C'ouncil  the  City  of  London  Schools  Committee  recommended  that 
electric  ians  should  be  fitted  in  some  of  the  class  rooms  at  a  cost  of 
£L30  ;  and  that  authority  should  be  given  to  proceed  with  electric 
light  re-wiring  in  the  school  at  a  cost  of  £725.  The  proposal  to  re- 
wire the  school  was  withdrawn  for  this  year. 

Economy  of  Electric  Lighting. — It  is  announced  that  the  cost  of 
the  public  electric  lighting  of  Clone?  for  the  soa3on  ended  April  30, 
1915,  was  £89  odd,  compared  with  £12S  odd  for  gai  lighting  for  the 
same  jicriod  in  the  previous  ycr/.\ 

Oulton  Broad. — On  the  street  lighting  contract,  the  Oulton  Broad 
Electricity  Co,  offer  to  make  a  deduction  of  5  per  cent,,  in  addition 
to  the  allowance  made  in  respect  of  fuel,  but  the  Council  consider 
that  an  abatement  of  50  per  cent,  should  be  made  owing  to  the  rc- 
stric'ed  s;r:ct  lighting. 

The  company  has  appUed  to  the  Board  of  Trade  for  their  formal 
sanction  to  the  continuance  of  overhead  supply  wires  within  the  district, 
and  for  certain  short  extensions  proposed  to  be  carried  out.  The  Council 
has  given  permission  to  erect  additional  overhead  wires  in  a  number  of 
roads. 

Poor  Law  Institution  Lighting. — Ban!  ry  Guardians  have  instructed 
:i  special  Committee  to  rijiort  on  a  proposal  to  adopt  electric  lighting 
for  their  |)rcinises. 

Wimbledon. — The  Electric  Lighting  Committee  propo.>-e  to  reduce 
the  charge  made  for  street  lighting,  whereby  one-eighth  part  of  the 
amount  of  instalments  of  loan,  sinking  fund  and  interest  will  be 
charged  agairtst  street  light  inL'  inste ad  of  one-sixth  part  as  heretofore. 

TRACTION  NOTES. 

Bradford. — The  Tramways  Committee  has  approved  a  scheme  for 
providing  a  central  terminus  at  Eorster-squarc. 

Burnley. — About  20  tramway  employes  enlisted  last  week,  10 
going  to  the  recruiting  office  on  May  7th  in  a  body. 

Dublin-Blessington  Tramway.— Recently  a  deputation  of  seven 
Irish  M.l'.s  and  .\Ir.  Tirniry.  man.ager  of  the  Dublin  &  Blessingtou 
Steam  Tramway  ( 'o.,  w  ait^  d  upon  I  he  Secretary  to  the  Admiralty  (Dr. 
Maenamara)  in  regard  to  the  electrilication  of  the  line. 

Some  time  ago  the  company  decided  to  electrify  their  line,  and  arranged 
for  the  purchase  of  electrical  machinery  and  tramears,  but  the  outbreak 
of  war  prevented  the  dehvery  of  tlu:  engines  by  the  British  firm  which 
had  secured  the  contract,  the  .Admiralty  having  commandeered  the 
works.  The  dci)utation  ask(^d  that  the  .\dmiralty  shovUd  consent  to  the 
com  pi.  I  inn  of  1  Ik-  work  and  the  delivery  by  the  contractors  of  the  engines 

and    I  .i  without  undue  delay.     lir.  .Maenamara.  while  pointing 

to  111.  nil,  -iiy  to  secure  all  the  material  which  they  could  obtain  for 
the  successful  prosecution  of  the  war.  said  the  Admiralty  were  anxious 
not  to  interfere  unnecessarily  with  any  business,  especially  a  public 
undertaking  like  the  Wessington  Tramway  Co.  He  promised  the 
depot, itiiiu  to  do  his  b''st  to  accede  to  its  request. 

Ehctric  Scavenging  Vehicles.    At   the  bust    nuiiing  of    Dover 

C  lUMcil  Ihi^  s|<-cii!l  Conimiltce  appointed  to  report  on  the  c(Uoi(ii)M 
of  the  l)(U-ough  scavenging  was  received. 

The  report  recommended  that  the  Council  sho\ild  themselves  undertake 
the  scavengmg,  and  that  six  electrical  vehicles  should  be  purchased  from 
Edison  Accumulators  (Ltd.),  the  Committee  having  seen  this  system  at 
work  and  considered  it  satisfactory.  The  vehicles  would  cost  £!t70  each. 
The  l)rcscnt  cost  of  scavenging,  street  sweeping,  &c.,  was  £0,374  yearly. 
ai\d  the  ('ommittee  estimatt^d  that  by  the  employment  of  the  new  systeni 
the  cost  woiild  bo  reduced  to  £4,!)10,  thus  showing  an  estimated  saving  of 
£1,404.  The  latter  sum  also  includes  £1,090  yearly  to  )m  imid  for  tho 
electrical  vehicles,  which  would  be  paid  for  in  four  instalments,  so  that 
after  four  years  there  would  be  a  further  saving  of  £1,090  annually,  less 
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amount  for  depreciation  on  the  vehicles,  which  the  Mayor  estimated  at 
£500  a  year. 

The  Council  a]>proTcd  the  recommendations,  but  formal  tenders  must 
be  invited  prior  to  giving  the  order  for  the  vehicles. 

Leeds. — The  tramway  extension  to  Halton  from  the  York-road 
terminus  was  opined  for  traflfi<'  hist  week. 

London  County  Council.— The  Finance  Committee  has  reported 
tll(^  reitipt  of  a  Icller  from  the  Treasury  to  the  effect  that  the  pro- 
posed expenditure  of  £7!),27()  upon  the  reconstruction  of  the  Burdett- 
road  and  Grove-road  tramways  does  not  appear  to  be  urgent  ;  but 
with  regard  to  the  pro[x).ved  expenditure  of  £88,000  on  two  additional 
turbo-generators  at  the  tU'eeuwich  generating  station,  it  is  recognised 
that  it  is  a  service  of  lu-gent  importance  which  cannot  be  deferred 
indefinitely,  but  they  ask  that  the  London  County  Council  should 
coH.'^idcr  whether  it  is  not  possilile  to  ])ostpone  the  expenditure 
consislontly  with  safety  for  six  months  or  a  .>(  ar.  It  is  added  tliat 
tl-.cy  will  not  rt^fuse  .sanction  for  borrowing  the  moni^y  when  doomed 
alisohitely  necessary.  The  Fiiiame  Committee  say  they  are  not  yet 
able  to  submit  reeomniendatioiLs  on  the  mattei'. 

Sheffield.— Application  is  to  be  made  to  the  Hoard  of  Trade  for  an 
extension  ot  time  in  respect  of  the  construction  of  the  Woodseats  and 
Ecclesall  tramwaj-s. 

The  f'orporation  propose  to  pm'cbase  a  2-ton  Edison  batt<'i\- 
\ehiclc  at  £970  for  reiu.<;e  collection. 

The  proposed  tramways  oxtensiun  at  Wood.seats  and  Ecclesall  are  to 
be  lief  erred  for  the  present. 

Women  Tramcar  Conductoro.— The  experiment  of  emjiloying 
women  as  tramcar  conductors  at  Maidstone  has  proved  to  be  satis- 
factory, and  tour  are  now  engaged. 

Salford  CorjKjralion  liave  also  employed  women  as  condui'airs  and 
10  liave  .so  far  been  engaged.  -^^ 

Clisgow  Co  i)jra';on  have  niw  ov.  r  lOfl  w,im"n  coiidiic  ors  ii 
I  li'  ir  seT\-  c_'. 
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EMPIRE  NOTES. 


^II! 

Australasia.— In  cnnnedioi  wilh  th  •  piopcsal  if  Dniieashr 
(Virlniii)  C.u- eil  to  bjrrow  £1,750  for  an  electric  lighting  rvh  m  , 
a  ]i  ill  of  the  rati>payer.5  is  to  be  taken. 
^  I'oi.woiig  and  .leelho  (Victoria)  Shire  Council  has  instructed  Mr.  \'.  .1. 
Crowley  to  rcjiort  upon  the  Koruiiil)urra  electricity  generating  plant  and 
to  supervise  the  overhaul  of  the  plant.     . 

The  congress  of  Australian  Associated  Chambers  of  Commerce  recently 
passed  a  resolution  in  favour  of  placing  the  telephone,  telegraph  and 
jKjstal  departments  of  the  Commonwealth  under  the  control  of  com- 
missioners. 

India.— Indian  '•  Engineering  "  slates  thai  Mr.  L.  Stoncbridge, 
electrical  engineer,  has  been  engaged  by  Darjeeling  Municipality °to 
report  on  a  scheme  for  establishing  power  stations  on  the  Mahaiiadv 
river,  at  Pbulbazar  iuxl  the  Kanjit  and  on  the  Tce.^ta. 

The  system  when  completed  will  provide  electrical  energv  for  the  tea 
gardens  thioughout  the  district  down  to  Dim  Dimma  in  .lalpaiguri,  and 
on  the  Nepal  border  as  far  down  as  Nuxalbarie  (including  Siliguri). 

.Mr.  8.  (;.  Forbes  recently  read  a  Paper  on  the  Cauvery  power  scheme 
Iwfore  the  Mysore  Engineers'  Association.  Tlie  author'stated  that  the 
fourth  installation  of  4.000  ii.i-.  was  nearly  complete,  and  that,  with  a 
fifth  installation  of  4,000  n.r.  to  he  put  in  next  year,  will  make  21,000  hp. 
generaleii  at  the  falls.  I'nder  the  new  agreement  with  the  Kolar  Mining 
Companies  working  02  miles  away,  the  Slysore  Government  are  to  sujiply 
them  with  14,321  jr.p.  at  thr- motor  terminals  after  .Tuly  15  next,  with  the 
option  of  taking  n  furlliir  2..".0()  li.e.,  on  giving  two  years'  notice  to  the 
Government. 

FOREIGN  NOTES. 

Argentina.-- The  •■  Heview  of  llu-  KImt  I'lale  "  .says  (he  Compania 
llalo-Argentina  de  KIcctricidad  recently  inaugurated  its  second 
])Ower  house  in  C^alle  Trt^s  Sargcnlos,  Buenos  Ayres. 

The  new  station,  which  serves  the  district  between  Callao,  Avenida  de 
Mayo  and  Pasco  de  .Julio,  has  a  capacity  of  8,000  to  10,000  h.p.  The 
third  station  in  (he  Calle  Balcarce  will  be  opened  in  a  few  weeks. 

Colombia.  Tm.lr  Mmh:s.  'i'lie  I,<.gi.il,i1uie  of  the  Uepulilii-  of 
Colondiia  have  pa.swd  a  Law  (dated  Dr'c.  M»)  ri'S|ieiliiig  I  he  registra- 
tion and  protection  of  trade  nuirks  in  Colondiia. 

Foreign  triidu  marks  may  be  registered  and  will  enjoy  the  .same  rights 
as  the  national,  provided  "that  the  country  where  (lie' article  has  been 
liroduced  grants  similar  favours  to  Coloinl/ian  marks.  Kegi.stration  of  a 
mark  renders  it  valid  for  20  years,  each  Rmewal  being  for  a  similar  period. 

Cuba. — Tlic  "  Gaceta  OliciBJ  "  announce.'  thn'  [lermi.ssion  to  instal 
electric  power  and  lighting  plant  hiw  been  granted  to  Sefior  H. 
(^ibrera  (at  KonuMito),  Senor  F.  Krias  (at  Xi(iuiiro),  Xefiorcs  J.  F. 
I'rieto  and  .(.  Lor<rs  (at  Heal  Cainpina,  and  at  Cartagena). 

France.  -  The  I'nneh  Customs  Department  have  issued  a  ciieular 


giving  indications  of  the  scope  of  certain  headings  in  the  prohibited 
export  list. 

'Telegraphic  apparatus"  includes  electrical  apparatus  for  land, 
submarine  or  wireless  telegraphy  and  hehograph  apparatus. 

■•Carlx)ns  for  electricity"  applies  only  to  electrodes,  and  not  to  other 
carbons  prepared  for  electrical  use. 

Italy. — Decrees    have    been    issued    authorising    the    Communal 
Authorities  of  Rome  to  construct  and  work  by  electric  traction  ai 
extension  of  the  Piazza  Colonna-Piazza  Santa  Croco  tramway,  an 
an  extension  of  the  lino  from  the  \'ia  Po  to  the  Zoological  Garden 
and  authorising  the  Societ.~i  clettriea  .Sarda  to  construct  and  work 
electric  tramways  in  Cagliari. 

Norway. — It  is  stated  that  the  work  of  "  Iiarne.ssing  "  the  Saudo 
waterfalls  near  Stavanger  is  to  be  completed  in  10  years,  and' power 
to  the  extent  of  2(.),t)l)()  ii.r.  will  be  utilised  by  January,  li>l>S.  An 
American  comiKiny  has  agreed  to  take  a  supply  of  electrical  energy 
from  the  works,  and  has  commenced  to  build  factories  near  the  fjord. 
The  British  Vice-Cousul(Stavanger)can  probably  supply  further  details. 

Russia. — A  consular  rc])ort  states  that  electrical  apparatus  nn- 
ported  into  Riga  in  1913  were  vahied  at  3,235.2 40  roubles  (£337,004). 
The  \\eight  of  such  imports  increased  from  402  tons  to  448  tons. 

In  an  article  on  "  Pro.spects  of  British  Industry""  in  the  Ru.ssiaii 
.Supplement  to  "The  Times  '"  of  Jlotidav  last  it  is  stated  that  Russia  is 
a  large  buyer  from  Germany  of  electrical  plant  and  apparatus.  The 
trade  in  dynamos. 'motors,  &c.,  represents  a  total  ann\ial  value  of  £230.000  ; 
in  metallic  filament  and  other  lamjis  a  value  of  £4t)li,OII(l  ;  in  elictriial 
apjiliances  for  illnmination  and  transmission  of  power  i;272.0llll-  a  total 
in  these  items  alone  of  nearly  £1,000,000  a  year.  t)ur  trade  in  the  sami^ 
materials  for  the  year  I!I13  had  a  total  value  of  less  than  £60,000.  While 
the  question  of  ])rice  may  have  lieeii  an  important  factor  in  determiniug 
the  destination  of  Russian  orders  for  electrical  plant,  it  is  probable' that 
a  considerable  proportion  of  this  trade  could  be  secured  by  British  housis. 

In  another  artiek!  in  the  sanii'  supplement  .M.  \'ladiniar  Savit/.ky.  sicre- 
tary  of  the  Ru.s.so-l{ritisli  Chamber  ot  ('ommerce,  says  the  question  of 
(ierman  domination  in  the  splic're  of  the  electrical  industry  was  ilisiusscd 
in  detail  at  a  recent  conference  of  rei>rcsentatives  of  this  indus(ry  in 
Petrograd.  It  was  shown  that  the  few  existing  factories  in  Russia  nli 
tained  tungsten  and  everything  indispensable  for  the  manufaeturi-  nf 
electric  lamps  from  Germany  as  ready-made  products,  and  that  all  lliu 
necessary  materials  are  to  be  found  in  abundance  in  t  he  Empire  am  I  merely 
await  utilisation. 

Spain. — The  Ministcrio  do  Fomcnto  has  give.i  itermission  to  Don 
•loic  AliiM-o  Ju\rez  to  utilise,  at  the  maximum  rate  of  6,300  litres  per 
tccoiul,  the  waters  of  the  Rio  Segura,  in  the  di.strict  of  Ve^te,  for  the 
pro  luction  of  motive  power  for  industrial  pur|)o.ses. 

A  consular  report  states  that  imports  into  Spain  in  11)13  included 
dvnamos.  electric  motors,  &c.,  up  to  400  kilos,  valued  at  !),500,0(H)  pesetas 
(about  £35t).2.".0),  compared  with  (i.  100,000  jiesctas  in  1012  :  from  401  to 
2,500  kilos,  (1,000.000  pesetas,  against  4.600.000  pesetas;  from  2,501  t 
.1.000  kilos,  2,300,000  pesetas,  against  1,100,000  pesetas,  and  over  .i.tW 
kilos  10,000,000  jjesetas,  against  5,000,000  pesetas;  and  incandescent 
lamp  bulbs. with  mountmg, 5,300.000  jK-sctas,  against  5,S(K),000  jicsitas 
Dynamos,  electric  motors,  &(•.,  imported  from  Germany  in  1012  were 
up  to  400  kilos  4,132,0t)0  pesetas,  against  3,173,000  pesetas  in  101 1  ;  am 
from  401  kilos  7.o"7-000  ijesetas  against  5,888,000  x'esetas. 

MISCELLANEOUS  NOTES. 

Inquest.  .\n  inqiu<;  was  held  on  Tuesday  on  A.  .1.  Lawrence,  whi 
was  killed  on  the  iMetnipolitan  DiUrlct  Railway  (London),  on  thi 
Hlh'inst. 

Evidence  was  given  that  during  the  heavy  storm  on  the  6th  inst 
District  Railway  train,  on  which  deceased  was  a  gateman,  had  to  1> 
stopjicd  in  the  tunnel  between  West  Kensington  and  Earl's  Court  station 
on  accomit  of  the  floods,  the  water  being  3  ft.  deep.  The  conductor  o 
the  train  (ED(!.\n  HuBl.KY)  said  he  warned  Lawrence  not  to  get  into  th 
water  on  account  of  the  electric  current.  A  minute  later  he  heard 
sjilash  and  a  shout  from  the  rear  of  the  train,  and  foimd  deceased  in  th 
water. 

Ai.KX.v.vDKK  Ai.i.KN,  ft  C.I.I),  ollicer,  related  how  he  reached  deceassri 
who  was  floating  head  downwards  in  3  ft.  of  water.  Artificial  respiratio 
was  performed  for  two  and  a  half  hours,  but  witlumt  success,  and  !*» 
rence  expired  on  the  way  to  the  hosiiital. 

Dr.  Wkbuer  said  death  was  due  to  shock  from  contact  with  the  el»i 
Irilied  watc-r,  and  was  not  due  to  drowning,  and  a  verdict  of  acciderlti 
licit  h  was  returned. 

Marylebone  (London). The  lOloclric  Supply  Commitlee  report IJv 
since  the  last  nieeiing  12  miMubers  of  the  cleric:!  aiul  works  i.lirlT  lx»y 
joined  II. M.  l'"olce5.  The  total  number  of  emplo,\ees  wli  i  l»v 
enlisted  is  02. 

The  Committi'c  have  underlaken  to  carry  out  eer(aiii  work  for  tli 
Government  at  the  generating  station. 

Suggested    New    Scandinavian  American    Cable.— An    Exohiau 

(elc'/ram  savs  :  .XccordiMi.'  lo  ilic  "  P'-rliner  Tageblatt,"  a  new  oabi 
is  aboid  (o  be  laid  belwecii  the  Scandinavian  Stato.s  and  the  Unite 
States,  which  will  not,  us  heretofore,  pass  via  Knghiiul.  The  pr^ 
liminary  w<irk  has  been  carried  out.  and  the  estimated  cost  « 
amount  to  40.(.100.000  marks. 
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Imports.— The  following  are  official  values  of  elceliical  machinery, 
material  and  apparatus  imported  into  this  country  (a)  during  April, 
1915,  and  (6)  the  aggi'egate  figiu-es  from  Jan.  1  to  April  30,  with  the  in- 
creases or  decreases  compared  with  the  corresponding  periods  of  1914  : 

Electrical  machinery,  («)  £148,309  (including  generators  and  motors 
other  than  for  aerojjlanes,  motor  cars  and  cycles,  £22,480,  and  electrical 
machinery  iineriumcrated,  £125,823)  (decrease  £5,764),  {b)  £5S9,4()4 
(iiicludini;  t;i'iuiaturs  and  motors  otlier  than  for  aeroplanes,  motor  cars 
and  cycles,  f87,t>55,aiKl  electrical  machmery  unenumerated,  £502,409) 
(increase  £52,929);  telegraph  and  telephone  cables  other  than-su)>- 
marine,  (a)  £3,802  (decrease  £5.478),  (A)  £9,009  (decrease  £17,248) ;  tele- 
graph and  telephone  apparatus,  (o)  £7,264  (decrease  £8,422),  (h)  £18,361 
(decicase  £06.897) ;  other  electrical  wires  and  cables,  rubber  insulated, 
(a)  £13.362  (decrease  £13.754),  (6)  £88,362  (decrease  £29.692)  ;  with  other 
insulations,  (a)  £4,329  (decrease  £2.296),  (/))  £10.365  (decrease  £22.270)  : 
carbons,  (a)  £14.841  (mCrease  £2,090),  (i)  £35.570  (decrease  £23,826)  ; 
glow  lamps,  (a)  £9,175  (decrea.se  £2,775),  (6)  £43,832  (decrease  £18.726)  ; 
arc  lamps  and  electric  searchUghts,  (a)  £290  (decrease  £249),  (fc)  £1,153  (de- 
crease £13) ;  ]3arts  of  arc  lamps  and  searchUghts  (other  than  carbons), 
(o)  £8.104  (increase  £1.001),  (5)  £26,930  (decrease  £6.213) :  primary  and 
secondary  batteries,  («)  £7,858  (increase  £726),  (6)  £43.069  (increase 
£12.429);  meters  and  measuring  instruments,*  (a)  £1,933  (h)  £8.004; 
switchboards,*  (a)  £9,  (h)  £2,963 ;  electrical  goods  and  apparatus 
unenumerated,  («)  £19,17(>,  (h)  £54.704.  Total  of  electrical  goods  and 
apparatus,  other  than  machinery  and  iminsiilated  wire,  (o)  £90,143 
(decrease  £33,515),  (i)  £283,712  (decrease  £209,075). 

Exports. — The  exjjorts  of  electrical  machinery,  material,  &c.,  (a) 
dm  ing  A])ril,  191.'j,  and  (b)  from  .Tan.  1  to  April  30,  with  the  increase 


or  decreases  compared  with  the  corresponding  jieriods  of  1914,  wvre 
as  follows : — 

Electrical  maehmery,  (a)  £143,432  (including  railway  and  tramway 
motors,  £36,930,  generators  and  motors  other  than  for  aeroplanes,  motor 
cars  and  cycles,  £51,720,  and  electrical  machinery  uncniimerated,  £54,782) 
(decrease  £60,912),  (6)  £442.352  (including  railway  and  tramway 
motors,  £55,506,  generators  and  motors  other  than  for  aeroplanes, 
motor  ears  and  cycles.  £182,050,  and  electrical  machinery  unenumerated, 
£204,790)  (decrease  £475,087)  ;  telegraph  and  telephone  cables,  sub- 
marme,  (u)  £15,800  (increase  £31,585),  (6)  £140,275  (increase  £45,310) ; 
other  than  submarme,  (a)  £50,786  (increase  £29.504),  (ft)  £138,734  (in- 
crease £12,198);  telegraph  and  tcl.ph.in.-  apparatus,  (o)  £27,179  (in- 
crease £4,073),  (6)  £69.381  (dniv;,-,.  1-2!I.S45)  ;  other  electrical  wires 
and  cables,  rubber  insulated,  (a)  t:24.LNs  dlecrease  £6.329).  (6)  £88,978 
(decrease  £36,108)  ;  with  other  insulation,  £29.056  (decrease  £19,170), 
(A)  £120,665  (decrease  £29,208)  ;  carbons,  (a)  £217  (decrease  £826),  (6) 
£1,736  (decrease  £1,722) ;  glow  lamps,  (n)  £13,928  (increase  £3,316),  (6) 
£43,850  (decrease  £1,187) :  arc  lamps  and  searchlights,  (a)  £719  (decrease 
£877),  (ft)  £1.342  (decrease  £4.040) :  parts  of  arc  lamps  and  searchlights 
(other  than  carbons),  (a)  £1.647  (decrease  £1.377).  (ft)  £3.967  (decrease 
£10,310):  primary  and  secondary  batteries.  (fO  t  liV'H  i  idiiiease  £.5.283), 
(ft)  £6,8491  (increase  £10,059)  ;  'meters  and  inr,  ,,i  r  ,  nii|.lements,*  (o) 
£8,922.  (ft)  £49.530  ;  transfonuers,*  (n)  £9,574.  (/.)•_! '.'...:;.'.  switchboards.* 
('()  tL'.:i'.'s,  I '.]  tlu.HO  ;  electrical  goods  and  apparatus  unenumerated.  («) 
£41.171   mI  .  1.  ,.,■  a6.0.-)3),  (ft)  £190,711  (decrease  £127,138).     Total  of 

clcfii  ir;il  - I<  ,uid  apparatus,  other  than  machinery  and  uninsulated 

wire,  (-()  £238,899  (decrease  £43,71.3),  (A)  £9.'>9,632,  (decrease  £80,489). 

*■  Not  enumerated  separately  in  previous  years. 


TENDERS    INVITED. 


Mechanical  Stoker. 

The  Electric  Supjjy  Committee  of  Dublin  Corporation  invite 
tenders  for  the  installation  of  an  Unilerfeed  Stoker  in  one  of 
t  heir  Biibcock  boilers  at  the  Pigeon  House  works.  General  condi- 
tions, specification  aiul  form  of  tender  from  tlie  eity  electrical 
engmeer,  Mr.  Mark  Huddle,  Fleet-street,  Didilin,  and  tenders, 
■iddressed  to  the  Chairman,  Electric  Supply  Committee,  Cork- 
hill,  Dublin,  by  noon  Tuesday,  May  25.  See  aim  an  advertise- 
iiienl. 

:oal  Handling  Plant,  Steam  Feed  and  Water  Pipes,  &c. 

Maxi'hestek  Kle<iricity  Committee  want  tenders  (hy  noon 
•lun?  2)  for  cod-uni jading  crane,  conveying  plants,  &c.,  at 
their  Barton  power  station. 

Lekd.s  City  Council  invite  tenders  for  the  supply  and  erection 
of  Steam  Feed  and  Water  Pipes,  &':.,  in  connection  with  an 
extension  of  works,  invohong  the  addition  of  18,000  kw.  of 
))lant.  Conditions,  &c.,  from  the  manager  of  the  Electricity 
Dept.  (.Mr.  C.  NeLson  Heiford)  and  fenders  to  town  clerk,  Sir 
Kobert  E.  Fox,  Town  Hall,  Leeds,  by  10  a.m.  May  26. 

D.ARi.ixciTON  Corj)oration  require  tenders  by  May  20  lor 
Supply  anfl  Laying  of  e.i.  Condenser  Water  Pipes  for  the  olec- 
iricity  department.  Speeitication,  &e.,  from  the  Borough 
I'^lcctrical  Kiiijineer.  , 

oiler,  Rotary  Converter  or  Motor  Converter,  &c. 

Lici<;i{  ('or|«uation  requin;  tenders  by  noon  May  21  for  .supply 
of  Vertical  Tubi;  Boiler,2.50k.w.RotaryConverteror Motor  Con- 
verter and  Switch  Panel.  Specification  from  Borough  Electrical 
I'^iigineer. 

arbo-Cenerators. 

The  Sew  South  Wali^s  ( .os  lksmin  r  Railways  and  Tram- 
ways Department  require  tenders  by  noon  .July  21  for  supply- 
and  erection  of  a  250  k.v.a.  Direct-coupled  Turbo-generator. 
Specificatioiw  from  the  Electrical  Engineer,  01.  Hunter-street. 
Sydney,  X.S.\V. 

leetric  Vehicles. 

DovKK  Corporation  require  tenders  by  11  a.m.  May  18  for 
th(!  supply  of  Six  Electric  Vehicles,  fitted  with  EdLson  accunni- 
lators,  &c.  Specification  can  bo  seen  and  forms  of  teiuli-r  ob- 
tained at  the  office  of  the  Borough  Engineer. 

leetric  Drive  for  Lift. 

.Ma\(  iiEsTKR  (iuardiana  want  tenders  by  May  10  for  the 
Conversion  of  a  Hydraulic  Lift  at  the  Irilirmary,  Crescent-road. 
.Manchester,  into  an  f^lectric  IJft.  Specification  can  be  seen  at 
the  office  of  ilr.  A.  J.  Murgatroyd,  23,  Strutt-streel,  Manchester. 


Wiring. 

FlN'CllLEY  Urban  Couiuil  require  tenders  b_\"  noon  May  31  for 
wiring  100  workmen's  dwellings.  S|)eeification.  &c.,  from  the 
Engineer,  Church  End,  Finehley. 

Cooling  Towers. 

SmoKiiELO  Electric  Supply  Committee  require  tenders  by 
10  a.m.  May  28  for  the  Sujiply  and  Erection  of  Two  Xatural 
Draught  Cooling  Towers,  with  all  Fittings,  Pumps,  Pipework, 
&e.  Specification,  &<_:,  from  the  (Jeneral  Manager  and  fhisrineer, 
Mr.  S.  E.  Felden. 

Electrical  and  General  Stores,  Coal,  &c. 

Gr.v.n'(.;emoutii  Corporation  want  lendins  for  annual  supplies, 
including  Electric  Lanqjs,  Oils,  &c.  Schedules  from  tlie  Burgh 
Engineer. 

Manchester  Electricity  Committee  reqiure  tenders  by  1©  a.m. 
May  2()  for  12  months'  supply  of  Stores,  including  Cables. 
Asbestos  and  Rubber  Goods,  Acifls,  Dynamo  and  Carbon 
Brushes,  Electrical  Accessories,  Lamps,  Wire,  Insidators, 
Pitch,  Transformers,  &e.  Forms  of  tender  from  Mr.  F.  E. 
Hughes,  Towii  Hall,  Manchester. 

Dublin  Corporation  want  teiulei's  by  Ma\-  20  for  one.  Iho 
or  three  years'  supply  , of  Coal  for  the  electricity  works  and 
main  drainjige  pumping  station  (about  40.000  tons  per  iiinuun). 
.Specification  from  the  Town  Clerk. 

Excavations  and  Concrete  Work. 

SnEn-iELji  Klcctric  Supply  Commiltee  want  tenders  by 
lOa.uL  May  28  for  Excavations  arul  Concrete  Work  (contract 
Xo.  1,39).  Specification.  &e.,  from  the  Engineer  and  General 
Maiuiger. 

Railway  Carriage  Lighting,  Track  Transformers,  Signals,  &c. 

The  time  for  the  receipt  of  tenders  by  the  VlcTORIAN  RAILWAY 
Commissioners  for  (he  supply  of  Material  for  Railway  Car 
Lighting  and  Electric  Lighting  .Material  for  Car  Repair  Shops  i.s 
extended  to  Juno  2.  Specifications  from  the  Commissioners' 
Offices,  Spencer-street,  Melbourne. 

The  Victorian  Railway  Cojuns.siONERS  require  tenders  by 
11  a.m.  .June  2  foi-  300  Ehctrio  Train  Stops  (and  in  each  case 
such  furthersupplies  of  similar  goods  jis  maybe  require!  during 
five  j-oars)  ;  airl  for  Bogie  Tnicks,  Wheels  and  Axles  for  10 
Electric  .Street  Railway  Cars.  Specifications  from  Railway 
<)fll<'os,  •Spencer-street,  Melbounie. 

Sydney  (.\.  S.  W.)  ('(umcil  reqnln^  tenders  by  3  p.uL  .Fuly  19, 
forsupply  and  erecllonof  a  12,(M)0kw.  turbo-alternator.  Specifi- 
cation from  the  Electric  Light  Depart riurnt,  Town  Hall,  Sydney. 
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Motors. 

The  Victorian  Railway  Commissionees  require  tenders  by 
1 1  a.m.  June  30  for  supply  of  Four  Electric  Motors,  varying  from 
7  n.p.  to  Jh.p.  (Contract  28,771).  Particulars  from  the  Tom- 
missioncrs'  Offices,  Spcncer-strcc.t,  Melboiune. 

Commutator-Grinding  Lathe,  Motor  Generator,  &c. 

Till-  \'i(TiiRnN  Hah. WAV  Commissiunkrs  require  lenders  by 
I  I  ;i.iM.  .hull-  :!ll  I'm-  K!  in.  (Viitic  Lathe  for  Uirniiiji  or  srindiiij; 
loi'iiinutators  (contract  28,7;!7).  and  9  kw.  Motor  Cenerator  and 
Accessories  (contract  28,7(!0).  Speeitications,  &c.,  from  the 
Commissioners'  Offices.  Spencer-street,  Melbourne. 

Cables,  Transformers,  Switchgear,  Induction  Motors,  &c. 

Tenders  are  invited  for  the  supply  of  Four  250  k.v.a.  Three- 
phase  Transformers  and  for  the  supply  of  9,680  yds.  of  0-05 
sq.  in.  Three-core  Ijead-coveied  Cable  to  the  City  of  Mel- 
bourne. Tender  forms  from  the  Agents  for  the  City  Council, 
Messrs.  Mclhvraith,  McEachaxn  &  Co.,  Ppty.  (Ltd.),  Billiter- 
square-buildings,  B.C.,  to  whom  tenders  by  11  a.m.,  May  18. 

Launcesto?;  (Tasmania)  Council  want  tenders  by  4  p.m., 
July  26,  for  converter,  switchgear,  underground  feeder  cable, 
&c.     Specifications,  &c.,  from  the  City  Electrical  Engineer. 

WiGAS  Electricity  Committee  invite  tenders  (by  May  29)  for 
h.t.  three-core  Paper  and  Lt  ad-covered  Armoured  Fecdo;-  (Jable, 
Trimsrormc"  and  Switchgear. 

Shanghai  Municipal  Council  invito  tcadcrs  for  the  supply  and 
delivery  f.o.b.  at  British  port  of  2,600  yds.  Three-core  e.h.t. 
Armoured  Cable  and  79  Three-phar-e  Induction  Motors  in  various 
sizes  between  5  b.h.p.  and  80  b.h.p.,  complete  with  slide  rails 
and  foundation  bolts.  Specifications,  &c.,  from  Messrs.  Preece, 
Cardew,  SneU  &  Rider,  8,  Queen  Anne's  Gate,  ^Vestminster,  S.W., 
to  whom  tenders  by  noon  May  20. 

Tram  Rails,  &c. 

Portsmouth  Tramways  Committee  invite  tenders  for  100 
tons  Steel  Girder  Tram  Rr.ils,  6  tens  Fishplates  and  3  toiu  w.i. 
Tie-bars.     Tenders  to  Town  Clerk  by  June  1. 

Telegraph  and  Telephone  Instruments  and  Material,  &e. 

The  IJcputy  Postmastcr-tJencral,  Sydney  (X.S.W.).  will 
receive  tenders  until  2:30  p.m.  June  10  for  the  supply  of  400  pony 
pattern  Morte  Sounders  to  the  Australian  Commonwealth 
Postmaster-General's  Dept.  Specification,  &e.,  from  the  Deputy 
Postmaster-General. 

The  Commonwealth  of  Australia  Postmaster-General's  Dept. 
give  notice  that  the  date  for  the  receipt  of  tenders  for  a  Tele- 
phone Switchboard  for  Warwick  (QuEEN.SLANn)  has  been 
further  extended  from  June  1. 

Circuit-Breakers. 

JiiHANNKSBURG  Municipal  Coimeil  require  tenders  by  noon 
June  1  for  the  supply  of  24  Double-pole  Automatic  Oil-immersed 
Circuit-Breaker.s  of  200  amperes  capacity.  Specifications  from 
the  Controller  of  Stores,  Plein-square,  Johannesburg. 

Hydro-Electric  Plant. 

Till'  AIiNisTERio  i)E  FoMENTO,  Maiirid.  will  receive  tenders 

>uUil  I  p.m.  May  18  for  supply  of  Plant  and  Material  for  a  hydro- 

!        electric  station  in  connection  with  the  Principe  Alfonso  drainage 

works.     Conditions  ot  tender  may  be  seen  at  tl:e  Minijterio  dc 

Foniento.  M.-.driil. 

Submarine  Cable. 

The  Spanish  Po.st.s  and  Telegraphs  Department  want 
lendn.-s  by  .Imw.  22  for  the  laying  of  a  submarine  cable  from 
Cadiz  to  Laraiche  and  for  the  repair  of  certain  cables.  The 
■"  Madrid  Gazette  "  of  April  23,  containing  the  conditions  oi' 
tender,  &c..  can  be  reen  at  the  Board  of  Trade,  73,  Basinghall- 
strr-t,  LoMflon.  !•'..('. 


TENDERS  RECEIVED  AND  ACCEPTED.  M 


London  Coiintv  CoUNCii,.--The  Highways  Commiltci'  hivve 
received  the  following  lenders  from  releeted  firms  for  the  supply  of 
el^bl(•.^  in  eotuic'lion  with  llie  exien.sion  of  ll:c  Woolwji-h  lra'nw:;ys 
Kub-sliilion  and  a  temporary  supply  <>'  po«c:-  propojcil  to  I  !•  olili'.incd 
lor  workim/  the  Council's  IrannvayM  : 

W.'slerii  Klectric  Co.  (rtfrf/;/<></).i;22.!l-|,  KM.;  Call.-iKh  I's  Cubic  .V 
C<iiiHlriiclion('<.,.i;2:),«.'il.  Is.  4d.  :  .h.li.isnii  &  I'hillips,  i:2:t,!l27.  I7h.  Hd,  ; 
W.  T.  (Jlover  &  Co..  £24.101.  1«».  K<1.  ;    \V.  T.  Henley's  TrUjinipli  Works 


Co.,  £24,989.  ]5s.  :  Siemens  Bros.  &  Co.,  £24,994.  2s.  ;  British  Insulated 
SHelsby  Cables,  £26,035.  16s. 

Estimate  of  Chief  Officer  of  Tramways  £21,262.  Since  the  date  of  that 
estimate,  JIarch  2.  1915,  the  price  of  copper  has  materially  advanced. 

The  tenilcr  of  Tyler  &  l-'reeman  (at  £271)  lias  also  been  accepted  fof 
the  iiistallatiou  of  domestic  telephones.  &c.,  at  Manilsley  Hospital. 

Sjuthwark  (London). — The  following  tenders  for  annual  supplio] 
are  recommended  for  acceptance  : — 

]''or  cable  :   Siemens  Bros.  &  Co.,  eoiiper  bar,  2Jin.  by  |  in..  £;!4.  1 
per  110  yds.  and  £1,193  jjer  mile  :  0-5  by  0-2  bv  0-5  L.T.T.C,  £1,663  ,)ei 
mile  ;    0-3  by  0125  by  0-3  ditto,  £1,058  per  niile  :    0-2  by  0-075  by  0 
ditto,  £743  per  mile  :   01  by  005  by  01  ditto,  £466  per  mile  ;   0-05  by 
0025  by  005  ditto.  £285  :  0"023  by  0023  concentric.  £130.  10s. 

For  meters  :  Reason  Mfg.  Co.  (five  items).  Electrical  Apparatus  Co. 
(five  items).  General  Electric  Co.  (12  items).  Chamberlain  &  Hookham 
(three  items),  Landis  &  Gjt  (three  items). 

Eleven  tenders  were  received  for  the  cable  and  the  same  number  for 
the  meters.  The  tender  of  the  British  Insulated  k  Helsby  Cables  is  also 
recommended  for  acceptance  to  supjjly  a  feeder  ])illar  for  £50. 

Dublin. — Tiie  Electricity  Supply  Committee  recently  reported  on 
the  tenders  received  for  the  supply  of  carbons. 

The  Committee  purchased  20,000  pairs  of  carbons  for  the  old  type  of 
the  city  arc  lamps  from  the  London  Commercial  Electrical  Stores,  and 
subsequently,  in  order  to  keep  up  the  liahting  of  the  city,  they  purchased 
from  the  same  company  the  following  suppUes  of  various  lengths  ot 
carbons  :  3,000  pairs  at  £10  per  l,t)(l0,  4,000  pairs  at  £15.  10s.,  and  2.000 
pairs  at  £12.  18s.  4d.  per  1,000.  The  Committee  were  anxious  to  effect 
an  arrangement  for  a  full  supply  of  the  carbons  for  the  year  ending 
March  31,  1916,  and  they  invited  tenders.  Some  of  the  tenders  were 
incomplete,  and  could  not  be  considered,  and  the  Committee  regretted 
to  find  that  in  no  case  could  a  proper  guarantee  of  delivery  be  made. 
Under  these  circumstances  the  Committee  tliink  that  the  best  arrange- 
ment which  the  Corporation  can  effect  is  to  make  substantial  purchases 
n  the  open  market.  The  best  tender  offered  for  carbons  for  the  open- 
type  arc  lamps  was  that  of  Messrs.  W.  Geipel  &  Co.  (at  £12.  12s.  per  1,000 
pairs),  but  without  any  proper  guarantee  of  delivery.  An  offer  was 
received  of  immediate  dehvery  from  the  firm  of  40,000  pairs  at  £12  per 
1,000,  and  the  Committee  decided  to  make  that  purchase.  For  the  Hame 
arc  lamps  carbons  the  lowest  tenders  were  those  of  C.  W.  Webster,  and 
the  Committee  purchased  2(1,000  pairs  of  15  in.  carbons  at  £8.  10s.  Id. 
per  1.000  pairs.  15.000  pairs  of  12  in.  at  £6.  16s.  Id.  per  1.000  pairs,  and 
20.000  of  25|in.  at  £2.  18s.  9d.  per  1.000  ft.,  all  the  carbons  for  the 
different  types  of  lamps  to  be  of  the  standard  dimensions  required.  These 
supphes  will  suffice  until  the  end  of  October  next. 

Basingstoke. — The  Corporation  have  accepted  the  lender  o  f  Col<| 
Marchent  &  Morley  for  a  Diesel  engine,  at  £1,798. 

Belliss  &  Morcom  tendered  at  £1.987  :  Willans  &  Robinson  at  £1.803  ; 
Mirrlees.  Bickerton  &  Day  at  £1 .810  :  Hick  Diesel  Co.  at  £2,210  (too  late). 
For  the  dynamo  the  t^'iider  of  the  I'hienix  Dynamo  Co.  at  £350  was 
accepted. 

For  partial  transformation  set  and  switchgear  (110  kw.)  the  tender  o* 
Bruce  Peebles  &  Co.  at  £431  was  accepted.  The  BritishThomson-Hou.stor 
Co.,  £464  and  £496;  Siemens  Bros.  Dynamo  Works,  £403;  Genera 
Electric  C'o.,  motor  generator,  £543  and  reducer  set,  £377  ;  Crompton  & 
Co..  £620;  Rees  Roturbo  Co..  £479;  Brush  Electrical  Engineering  Co. 
£512  and  £467:  Electric  Construction  Co.,  £464;  Mather  &  Piatt,  £491 
and  £528  ;  British  Westinghousc  Co..  £566. 

Halifax. — Tl.e  Tra:nways  Committee  have  accepted  the  tonic 
oi"  the  Cieneral  Electric  Co.  for  the  supply  of  three  rotary  converters 
Irans^formers  and  switchgear  required  in  connc^etion  with  conversioi 
of  tlie  Hipperholme  and  Hebden  Bridge  sub-stations  |)hinl  to  three 
plip.  e  .50-cycle  a.c.  supply,  at  £2,563. 

Winchester. — The   Corporation   have   accepted    the    te;ule.- 
C.  A.  Parsons  &  Co.  for  a  500  kw.  turbo-generating  sci,  at  £3,991. 

Dundee. — Th.e  Corporation  have  accepted  the  tende-  of  AV.  H 
Allen,  Sons  &  Co.  for  the  ereetic:i  of  the  pipe  line  fortlwuew  pum] 
ing  stition  at  Carolina  Port. 

Leith. — Siemens  Bros.  Dynamo  Works  h.ive  received  an  er 
eeptance  of  their  tender  for  the  supply  of  carbon  lilanu'Ut  lamp 
from  th.e  Corporation  tramways  deiiartnu'at  for  the  eiLsuing  1 
iiK.nlhs. 

lli-.NiioN.  -The  tender  (]f  the  Hendon  Electric  Supply  Co.  (i 
i:l".)7  12s.  lid.)  has  been  accciilcd  by  the  Education  Committee  t 
wiring  the  Wessex  Gardens  school. 

Kour  tenders  were  received,  .\  similar  nunil«>r  of  tenders  were  lil 
received  for  wiring  Bell-lan<'  Selnuil.  Imt  consideration  of  these  tende 
has  bei'U  deferred. 

Wi;sT  Ham.— The  Ele.'lrie  Lighting  Committee  rerommends  tl 
;-xceptr,nce  of  the  tender  of  the  IJrilish  Thomson- Houston  Co.  for  ll 
supply  of  1(10  mofors  lequlred  in  eoiniection  with  the  alterations 
th.e  equipment  of  the  tramcr.rs,  logelhe.-  with  the  necessary  gem 
.or  £l()(i.  lOii.  each. 

Ti'Niir.incE  Wei.i,.s.  — The  Council  have  .accepted  the  tender 
Hi'.bcDck  &   Wileox  for  providing  two  steel  .'eetions  and  drums  I 
two  b  lile  M  ,"■  £1.010  i-.nd  suicrhc;-;e-:i  n'.  £279.     A  contract  hfts  al 
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been  entered  into  with  Witting  &  Partners  for  dismantling  existing 
and  rebuilding!  new  ooolinjf  tower  at  £1,085.- 

Paddington. — The  Guardians  are  recommended  to  accept  the 
tender  of  S.  Hammond  &  Co.  (at  £36)  for  reinstating  telephone 
instruments,  &f.,  and  keeping  same  in  repair  for  12  montlis. 

Darlington. — The  C'orjMJration  have  aece|)tcd  the  tender  of 
E.  Green  <fe  Son  for  the  .supply  and  erection  of  an  economLser,  and 
tliat  of  Herbert  Morris  (Ltd.)  for  a  travelling  crane. 

Batteesea  (London). — The  Council  are  reeonimcMded  to  accept 
the  tenders  of  Chamberlain  &  Hookhara  and  Ferranli  Limited  for 
12  monthi;'  supply  of  melers. 

Rochdale. — The  tender  of  Siemens  Bros.  Djniamo  Works  has 
been  accepted  for  the  supply  of  Wotan  traction  and  .standard  lamp.s 
to  the  Rochdale  Corpoiation  tramways  for  the  ensuing  12  months. 

Bradford. — The  tenders  of  Hadfields  Limited  (at  £572)  and 
Edgar  .Allen  &  Co.  (at  £414)  have  been  accepted  l)y  the  Tramways 
t'i)mmiltee  for  the  .supply  of  points  and  crossings. 

The  Electricity  Committee  have  accepted  the  t(>n(ler  of  the  Brush 
JCli-ctrical  Engineering  Co.  (Ltd.)  for  two  (!(•(•  k.v.a.  three-phase 
1 1  ansformers  at  £222  each. 

('RE.STON. — The  Electrical  Apparatus  Co.  have  olilained  from  the 
X.tlional  Electric  Supply  Co.  a  renewal  ot  the.  present  contract  for 
1  h'-  so!(!  supply  of  motor  starters  for  a. further  period  of  12  months. 

.\lder.shot. — The  Council  have  accepted  the  tender  of  C.  A  Par- 
mis  &  Co.  for  a  turbo-gonerator  at  £3,858,  and  that  of  Babcock  & 
W  ilcos  for  a  boiler,  at  £1,118. 

Stbktford. — The  tender  of  the  General  Electrics  Co.  has  lieen 
accepted  by  the  Council  at  £070.  Is.  for  the  sujiply  of  cable. 


HoLMFiRTH. — The  Council  have  accepted  the  tender  o£  Robt. 
Turner  for  the  erection  of  electricity  station  buildings. 

Ilford. — Bford  Urban  Council  have  accepted  the  tender  of  th(^ 
Edison  Accumulators  (Ltd.)  for  the  supply  of  a  4-ton  electric  coal 
waggon. 

Hong  Kong. — The  Hong  Kong  Electric  Co.  have  placed  the 
following  cohtracts'for  their  new  power  station  : — 

United  States  Steel  Products  Co..  steel  structural  work,  &c. ;  Babeock 
&  Wilco.v,  boiler  plant  and  coalhaiulliiiu  jjlant;  British  Thomson- 
Houston  Co  ,  turbo-aUernafoi's  and  switcliljoaid. 

The  consulting  en<.'in(frs  ari'  Messrs.  Preeci'.  Cardew,  Snell  &  Rider. 

Condensing  Plant  Contracts.— The  Mirrlees  Watson  Co.  have 
recently  received  orders  foi'  condensing  plant  from  the  following  : — 

Torquay  Corporation  (third  set),  S.  Leicestershire  Colliery  Co.  (two 
sets),  Millom  &  Askam  Hematite  Co.  (per  Fraser  &  Chalmers,  fifth  set), 
Cie  Francaise  Thomson-Houston  (for  Tuiliere  Power  station,  fourth  set, 
also  for  Athens  power  station,  third  set),  and  Tharsis  Sulphur  &  Copper 
Co.  (three  sets).  Orders  for  jilanl  for  Bourgcs  (France),  Senegal,  Russia, 
Japan,  Straits  Settlements  anil  West  Indies  have  been  booked. 

Meter  and  Time  Switch  Contracts.— Messrs.  Chamberlain  &  Hook- 
ham  ha\e  received  contracts  for  annual  supplies  of  meters  from 
Colwyn  Bay  I'rban  Coinuil  and  Edinburgh  Corporation. 

Venner  Timi-  Suiiihi-s  (Ltd.)  have  also  received  a  fin-ther  repeat 
order  from  Carditf  for  il!l  lime  switches. 

Furnace  Contracts. — The  Monomeler  Mfg.  Co..  of  Birmingham, 
havi'  received  orders  from  the  India  Rubber,  Gutta  Pereha  &  Tele- 
graph ^Vorks  ('().  ft)r  tin  and  hardening  fiu'naces  ;  from  the  British 
Insulated  &  Helsby  Cables  (Ltd.)  foi  cable  fmnac(5 ;  Messrs.  Parsons 
for  Adiniralty  bearing  metals  ;  Xestles  and  Anglo-Swiss  Condensed 
Milk  Co.,  .solder  melting  furnaces;  Coventry  Premier  (Ltd.)  aiul 
Acton  Metal  ( "o.  for  aluminium  fmnaccs  ;  and  manj'  others. 


FINANCIAL    MATTERS. 


MUNICIPAL  ACCOUNTS. 

Accrington. — The  account.s  of  the  electricity  department  for  the 
year  <Tided  March  31  show  capital  expenditure  £1()0,405  (increase 
£2it.7tl3),  of  which  £105,407  is  outstandins-. 

Revenue  was  £28,802  (compared  with  £27.(>78  in  previous  yc^ar),  and 
working  expenses  were  £2l,(;i3  (£17,978),  leaving  gross  profit  £7,189 
(£9.()99).  Interest  required  £3.758  (£3,107),  rcpavnient  charges  £0,140 
(£'>,5SS).  and  income  tax,  &c..  £.358  (£327),  the  net  dcticit  bring  £3,073 
(ciinipared  with  a  surplus  of  £077).  Average  price  rcceivej  for  all 
purposes  was  0-966d.  (1022cl.)  per  unit,  and  working  expenses  were  0-818d 
(ll-737d.).  Units  generated  were  7,242.252  (7,503.748),  and  sold. 
'i.342,.')54  (5.85(i,030).  Total  maximum  su]iplv  demanded  was  3,207  Uw. 
(aL'ain.sl2.s7li  kw.). 

Bradford.  -On  Tuesdaj'  the  annual  financial  statement  was  made 
li\  .Mr.  .las.  Hill,  chairman  of  the  I'^nance  and  General  Purfioses 
CoMMnillee. 

"Mr.  Hill  said  that  the  approximate  profit  for  the  past  year  on  the  clec- 
It  ii-  su]i|)ly  department  was  £12,000,  from  which  there  has  been  expended 
n|,,,n  plant  nl.out  £7.000.  The  balance  of  £5,000  mad(^  the  available 
t'llal  t22.."illO,  and  from  lliathepropo.s('d  to  appropriate  £7.500  (compared 
with  £5,(»IH)  in  1914)  in  aid  of  rates.  The  year's  proKt  was  £2,.")(H) 
less  than  in  1913-14,  but  in  view  of  the  increased  price  of  coal  and  abnor- 
mal costs  in  various  directions,  he  considered  the  result  satisfactory. 
There  was  a  slight  increase  in  the  income,  which  now  amounted  to 
£l4fi,000.  Upcjn  capital  account  £4(1.000  had  been  spent  during  the  year, 
making  the  total  i'.ito.lKMt,  but  (jf  that  sum  i;44(MHX)  has  been  repaid, 
leaving  the  present  net  debt  £.500,000. 

The  profit  on  tin-  tramways  was  £27,500  (against  £29,500),  and  there 
had  iK'cn  expended  upon  renewals  £22,.500.  'Hie  total  available  reserve 
was  £78.000,  from  which  it  was  propo.sed  to  appropriate  £25,0tK)  (against. 
£10,(XJO).  leaving  £53.000  to  carry  forward.  The  income  was  nuirethau 
that  of  the  previous  year  by  £10,000,  but  the  increa.sed  mileage  run.  the 
increase  of  wages,  together  with  the  allowances  to  dependents  ot  men 
whr>  had  joined  the  forces,  had  involved  increased  expenses  of  £8,000, 
whilst  the  cost  of  power  to  meet  the  extra  service  requireil  £2,4(X)  niori'. 
Interest  (in  loans  and  sinking  fund  charges  showed  an  iucrea.se  of  about 

I  £2,0(H)  in  rispict  of  the  new  trackless  trolley  routes  and  other  capital 
expemliiine.     There  had  been  expended  upon  capital  account  (hiring  the 

j  year  £24,000.     £32.(KK)  ha<l  been  si.-t  aside  for  rodemption  of  debt,  leaving 
.  present  <lebt  f.f  £(ilO,0(H),  which  was  £H,00O  less  than  in  the  previous 

I  year,  although  during  the  year  £24,(H)0  hud   been  s(K'nt.  upon  capilid 

I  account,  and  £22,500  out  of  reserve  upon  reconstruction  of  track. 

Coventry.     The  accounts  of  the  electricity  dc^piirlTiienl  for  the  year 

jended  Marcb  31   show  total  capital  oxpendiltn<-  £:!8I.270  (iiiereaac 


£17,o:i(i).  less  £29,:i(i(i  written  oil'  for  ol).solei(^  and  sup<Msedeil  jilaiil. 
and  £17,0()3  has  hetn  repaid. 

Revenue  was  £77,913  (compared  with  £71,208  in  previous  year), 
working  and  g(^neral  expenses  were  £33,142  (against  £28,375),  leaving 
gross  profit.  £44.771  (£42.832).  .\ftcr  taldng  into  account  £21,943  (com- 
pared witli  £1(1.294  in  ]irevious  year)  brought  forward  from  previous 
account,  and  after  providing  for  interest,  stock  redemption  fniul.  sinldng 
fund,  property  tax.  reserve  fund  (£15.2.50  against  £11.(100  in  previnns 
year),  and  contribution  in  aid  ot  rates  (£(1,000  against  £4..')00).  &e..  Uw 
surplus  was  £23,  I4S  (against  £21,943  in  previous  year),  of  which  £22,s;i0 
is  lU't  prolit  for  the  year.  Units  yen  'rated  were  22,899,550  (against/ 
18,842,280),  and  sold  20,249,018  ("l(j.i>08,338).  The  total  maximum 
supply  demanded  was  10,584  kw.  (9,240  kw.), 

Nottingham. — The  accounts  of  the  electrioity  de|)artment  ior  the 
year  ended  March  31  show  a  net  surplus  of  £13,402  after  providing 
for  cajtital  charges. 

Revenue  was  £97,940,  and  gross  profit  .£42,018.  Interest  requiied 
£11,4()4,  sinking  fund  £2,833,  and  instalment  of  loans  £14,087,  and  of 
the  balance  £3,902  has  been  placed  to  reserve,  and  £9,500  devoted  to 
relief  of  rates.  Units  sold  were  12,800,348  (increase  228..508).  The 
capacity  of  the  plant  at  the  three  generating  stations  is  14,000  kw.  The 
length  of  distributing  mains  is  07  unles.  Applications  received  for  sup- 
plies of  current  were  160,  making  a  total  of  4,861.  The  number  of 
(equivalent)  32-watt  lamps  connected  was  492,553  (inorea.se  21,138). 
Additional  motors  connecteil  were  140  in  number  and  aggicgated 
(195  H.I'.,  making  a  total  of  1,769  motors  and  6,937  H.i'. 

The  revenue  ot  the  tramwavs  depar(rnent  was  £179,.')I5  (increasti 
£3.935)  and  working  expenses  were  £I12,.583  (against  £108,273),  leaving 
gro.ss  profit  £66,731  (against  £6(1,957).  Interest  recpiired  £13,832.  and 
redemption  of  loans  £32,732,  and  of  the  remainder  £6.164  has  been  plaeeil 
to  revenue  and  renewals  fiuul,  and  £22,.500  conlribiOed  in  aid  of  rales. 
1'a.Hsengers  carried  were  41,210,9(14  (iiu:rea.se  673,09t)),  ear-miles  run 
3,789,8.57  (increase  2-16.1HS)  and  mills  used  .5,806,688.  Receipts  aver- 
ngi'd  ll-3r»l.  |K'r  car-mile  (decrea.se  0-52tl.).  and  working  expenses  were 
7l3d.(.lecirase  0-32(1.). 

West  Hartlepool. — Tim  accounts  of  Ihe  electricity  supply  depart - 
mi>nt  for  Ihi^  year  (^nded  March  31  show  total  capital  expenditure 
£14.3.1.33  (iiien'-aye  £7.010), and  £42,07(1  of  thi-  debt  lm,s  been  extin- 
guished,. 

Revenue  waa  £17,5.53  (compared  with  £1(1.101  in  previous  year), 
working  ex|H3nH«s  were  £7,852  (against  £9.668),  leaving  gross  profit 
£9,701  (£6,.523).  Interest  on  sinking  fund  investuieufs.  &c.,  made  Ihe 
amount  to  credit  of  net  revenue  account  £9,8.59,  and  after  providini;  for 
iiUercHt  on  loans,  income  tax,  reihiniption  fumis,  &e.,  the  surplus  for  Ihe 
year  was  £44  (compared  with  a  ilefii^it  nf  £1,879).  The  hulk  of  the  ))Ower 
used  in  derived  from  wasto  heat  nittaiiied  from  local  blast  furnaces  in 
conHid'intiiiu  of  energy  supplied  free  of  charge. 
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COMPANIES'  MEETINGS  AND  REPORTS. 


Eastern  Telegraph  Co.  (Ltd.) 

The  S4tli  nrdiiiaiv  senoral  mcctiiif;  cf  this  oiunpany  was  lioM  cm  Atay  12 
ill  Elcctra  Houso.  K.i'..  Sir  .Iohx  Uoi.fe  Barry  prosidiiig. 

The  SECRKTAKV  (Mr.  A.  K.  Hardic)  read  the  notice  eniivcnintr  tlie 
ineetins  and  the  auditors'  report. 

The  CH.MRMAX  said:    I  propose  on  this  occasion  to  review  the 
situation  generally.     The  accounts  show  that  the  gross  revenue  for  the 
year  ended   December  .'{l,    1914,  was,   in  round   n\inilx>rs  £1,645,000. 
which  is  about  £183,000  in  e.\cess  of  the  previous  year.     On  tlie  other 
hand,  however,  the  total  expenses  during  the  same  ]X*riod  have  been 
correspondinglv  heav^-.     From  one  cause  and  another  thev  exceed  those 
for  1913  by  about  £107,000.     There  is  also  an  increase  of  about  £3,500 
in  the  interest  on  4  per  cent,  mortgage  debenture  stock,  due  to  the  issue 
of  £103,294  of  this  stock  in  November,  1913,  to  meet   some  .additional 
capital  expenditure.     The  result  of  the  year's  working,  therefore,  is  that 
after  providing  for  the  usual  dividends  on  our  various  stocks,  and  the 
same  bonus  as  formerly — viz.,  £2  per  cent,  for  the  year  on  the  Ordinary 
stock — we  are  able  to  carry  to  the  General  Reserve  Fund  £390,000, 
which  is  the  same  amount  as  we  carried  to  that  fund  in  1912.     Tliis 
fimd  has  been  charged  during  the  year  under  review  with  about  £274,000 
in  respect  of  new  cables  and  other  special  expenditure,  so  that  the  net 
addition  to  the  fund  for  the  year  is  about  £116,000.     There  still  remains 
to  be  charged  £200,000,  being  the  balance  of  cost  of  the  Aden-Colombo 
cable.      This   will   Ije   dealt   with   during  the  current  year.       There   is 
one  other  item  in  the  accounts  to  which  I  should  like  to  refer.     You 
will  no  doubt  have  noticed  that  the  amount  set  aside  as  a  provision 
on  account  of  investment  fluctuations,  which  is  shown  at  £.325,000,  has 
not  been  altered  this  year.     When  I  last  had  the  pleasure  of  addressing 
you  I  pointed  out  that  the  operation  of  var\ing  some  of  our  investments 
had  restilted  in  an  actual  realised  loss  on  securities  sold  of  about  £<i6.000. 
which  had  been  charged  against  the  General  Reserve  Fund.     Although 
after  having  done  this,  the  approximate  depreciation  was  still  slightly  in 
excess  of  tlie  provision  made,  there  had  subsequently  been  an  improve- 
ment in  the  total  value  of  the  securities,  and  we  did  not  think  it  necessary 
to  increase  the  provision   of  £325,000.     As  the   Stock   Exchange  was 
closed  on  the  date  to  which  the  present  accounts  are  made  up,  the  usual 
method  of  valuation  could  not  be  adopted,  and  we  feel  that  even  now  it  is 
difficult  to  arrive  at  anything  like  an  accurate  appraisement.     We  have 
therefore  decided  to  hold  the  matter  over  until  the  end  of  the  current 
year,  when  it  is  hoped  that  we  may  be  able  to  arrive  at  something  more 
definite  ;   and  if  the  depreciation  of  the  securities  seems  to  require  that 
course,  we  shall  then  consider  the  desirability  of  increa>iiij  t  hr  pi.ix  i-imi 
now  made.     The  renewals  of  some  of  the  older  sect  ions  in  t  In   lli  J  s,  i,  .umI 
the  new  cable  from  Aden  to  Colombo, have  materially  asMvi(, I  us  in  main 
taininga  satisfactorj- service  to  India  and  the  Far  East  during  the  excep- 
tional times  of  pressure  which  we  have  experienced,  and  which  still  exist ; 
more  esiiecially  a-s  the  alternative  route  to  India  by  the  Indo-European 
Company's    system    has    been    continuously  interrupted  since  July  31 
la.st,  and  the  Government  Pacific  Cable  to  New  Zealand  and  Australia 
was  also  interrupted    from    Sept.  8   to  Nov.  5.     If  further  proof  were 
required  of  the  importance  of  maintaining  a  substantial  reserve  fund, 
it  could   Im-   found  in  the  example   now    before  us,  which  shows  that 
we  have   Ix'en  able  to  carry  out    this   important   work   at   a   cost    of 
about   one    million   pounds,  the   whole  of  which   will  have   been    met 
by    appropriations    from    our   reserve    fund.      This    ])olicy,    which  the 
directors   have   so  consistently   followed  throughout,  enables   them   to 
meet  any  exceptional  and  unforeseen  demands  which  may  arise,  more 
j)articularly  at  a  time  such  as  the  present,  when  so  much  pressure  of 
work  has  been  so  suddenly  i)laced  upon  us.      This  great  war  has  been 
so  far-reaching,  that  practically  every  jmrt  of  our  vast  and  widespread 
Empire    has    Ijeen    seriously    affected,    and    the    necessity    for    rapid 
trustworthy    means  of   communication    between    the    Mother   Coinitry 
and  the   Overseas  Dominions  has  been  more  than  ever  realised.     Our 
aim  has  been  not  only  to  improve   the  speed  of  our  service,   but  to 
render  it  as  secure  as  |)ossil)le  against  total  interruption.     With  only  a 
single  cable  this  might  occur  at  any  time,  either  from  natural  causes  or, 
in  the  event  of  war,  from  the  malicious  acts  of  enemies.     In  order,  there- 
fore, to  provide  an  efficient  jx'rmanent  service,  we  have  taken,  for  years 
|)a.st,  the  precaution  of  connecting  the  most  important  jioints  of  om' 
system  by  several  cables  laid  along  widely  ditlerent  routes.      I  know  that 
our  work  is  apjireciated  by  the  (iovernment,  and  we  are  glad  to  feel  that 
we  are  able  to  render  a  useful  service  to  the  country.     Although  certain 
restrictions  have  necessarily  been  imposed  by  the  Government  in  the 
regulations  affecting  commercial,  ])ress  and  social  telegrams,  it  must  be  a 
satisfaction  to  all  concerned  that  we  have  been  able  to  maintain  a  con- 
stant service  throughout  our  .system. 

Under  the  landing  licenses,  which  control  the  relations  between  the 
Governments  and  the  companies,  all  Governments  have  the  power  of 
taking  possession  of  the  companies'  offices  and  eontrolling  the  traffic. 
( In  Sunday,  August  2nd  la.st,  the  British  Government  exercised  I  his  power. 
The  following  day  the  transmission  of  code  messages  was  siis|)endcd  and 
the  public  was  only  pi'tmitted  to  send  me.s.sages  in  plain  French  or  plain 
English  at  full  rates.  The  altered  conditions  of  working  necessitated  liy  the 
S|)ecial  regulations  enforced  by  th(^  authorities,  naturally  created,  at 
first,  considerable  delay  in  the  transmission  of  commercial  traffic.  In 
order  to  meet  the  demands  of  Uw  Government,  and  at  thi'  same  time 
Jirovide  as  gfiod  a  service  for  important  eommercial  eorrespoiidenii'  as 
Wi»»  possible  under  the  ('ircimislnnees,  we  eoiisidi'red  it  iiii|M'ral  ive  in  the 


interests  of  all  concerned,  to  suspend  the  transmis.sion  of  "  deferred  " 
and  ■"  week-end "  telegrams.  Whenever  we  see  an  opportunity  of 
granting  additional  facilities  to  the  ptiblic.  we  endeavour  to  do  so.  For 
son\e  years  past  the  As.soeiated  Comi>anies  have  been  desirous  of  ehargini; 
jilain  language  telegrams  exchanged  with  extra-European  countries  in 
the  same  manner  a-s  code  telegrams,  viz..  by  grouping  the  letters  .so  that 
10  letters  are  only  charged  as  one  word.  A  proposal  to  givi>  effect  to  thi- 
idea  was  submitted  by  tis  to  the  International  'I'elegraph  Confercnir 
at  Li.slxm  in  1908;  but  our  .suggestion  was  not  adopted.  In  order  to 
relieve  the  ptiblic  from  having  to  pay  full  rates  for  messages  which  had 
— according  to  the  special  regulations  issued  by  the  (iovernment  l;vst 
year — to  be  expressed  in  plain  language,  we  thought  that  the  system  of 
counting  10  letters  to  the  word  might  Ik-  acceptable  to  our  customers,  it 
being  equivalent  to  about  half  ratesT  or  equal  to  the  charge  for  "'  deferred  " 
telegrams,  .^fter  negotiations,  this  method  of  counting  was  introduced 
on  .Sept.  23rd  last.  Some  of  the  Colonial  Governments,  however, 
found  objections  to  this  arrangement,  and  after  it  had  been  in  operation 
for  a  few  weeks  it  was  withdrawn,  and.  as  an  alternative,  codes  were  again 
.allowed  with  certain  limitations.  Meanwhile,  on  OctolK'r  1st  this  Company 
re-introduced  "■  deferred  "  messages,  and.  although  we  have  not  b?pn 
able  at  present  to  re-introduce  "'  week-end ''  telegrams,  those 
interested  in  this  service  may  rest  assured  that,  subject  to  the  prior 
claims  of  Government  and  ordinary  commercial  telegrams,  '"  week-end  " 
telegrams  will  again  be  accepted  for  transmission  as  soon  as  it  is 
considered  expedient  to  do  so.  The  companies  have  also  arranged  for 
the  free  transmission  over  their  lines  of  messages  sent  by  (tovernment 
departments  relating  to  the  womuled,  and  have  also  notified  their 
acceiitancc  at  quarter  rates  of  any  messages  between  soldiers,  sailors 
or  nurses  of  the  Expeditionary  Forces  and  their  relatives  in  almost  any 
part  of  the  world. 

There  is  another  matter  arising  out  of  the  war  which  I  should  mention 
to  you.  By  an  agreement  dated  .May  28,  1878,  certain  arrangements 
were  made  between  this  Company  and  the  Indo-European  Telegraph 
Department  of  the  Indian  (iovernment  and  the  Indo-European  Company. 
for  maintenance  of  alternative  routes,  pooling  traffics  and  dividing 
recei])ts  in  agreed  percentages,  with  the  usual  provision  that  in  case  of 
interrujition  of  either  route  for  a  specified  time,  the  interrupted  company 
shoidd  cease  to  participate  in  the  receipts.  The  advantages  of  the  agrc»e- 
ment  were  fully  explained  by  my  predecessor  in  the  chair  to  a  general 
meeting  held  on  July  II,  1878.  when  the  agreement  was  unanimously 
approved  and  full  powers  were  given  to  the  Board  to  carry  it  into  effect, 
or  modify  details.  Part  of  the  Indo-European  route  passes  through 
enemy  territory,  and,  as  I  have  already  stated,  that  service  to  India  is 
completely  interrupted  ;  but  the  maintenance,  or  rather  re-establishment 
of  an  allied  route  is  as  much  to  our  interest  now  as  it  was  in  1878.  Your 
Ml,  (  tiivs  have,  therefore,  decided  to  extend  the  dates  and  continue  the 
|i.i\  mriiis  mentioned  in  the  agreement,  .so  as  to  give  the  Indo-European 
^^rniip  a  reasonable  opportunity  of  establishing  an  efficient  alternative 
route  after  the  war,  and  this  arrangement  will  lie,  I  ,ara  sure,  .satisfactory 
to  you. 

Before  I  conclude.  I  wish  to  record  our  appreciation  of  the  patriotic 
devotion  and  the  high  sense  of  duty  shown  by  our  staff  on  shore  and  on 
board  our  cable  repairing  ships  during  a  time  of  such  great  anxiety  to  us 
all.  The  good  results  to  which  I  have  referred  could  not  have  beeit 
achieved  without  their  whole-hearted  co-operation  under  trying  and 
sometimes  risky  conditions.  The  ships'  staff  have  done  valuable  work 
in  maintaining  communication,  and  the  shore  staff  have  dealt  with  the 
traffic  as  expeditiously  as  possible  under  the  conditions  of  censorship 
imposed  by  the  Government.  They  have  been  working  long  hours 
during  weekdays,  Sundays  and  holidays,  and  all,  both  on  board  ship  and 
on  shore,  have  cheerfully  given  up  t  heir  jx^riodical  furloughs  ii\  order  to 
meet  the  demands  of  their  country.  (Cheers).  Inthis,  I  include  not  only 
our  staff  abroad,  ashore  and  afloat,  but  also  in  a  marked  degree  the  head 
office  staff  and  ovir  employees  at  our  stations  in  Great  Britain.  In  asso- 
ciation with  this  subject  I  would  especially  refer  to  the  great  services 
rendered  by  our  managing  director.  Sir  John  Denison-Pender,  who 
has  not  spared  himself  in  working  da_v  and  night  in  the  service 
of  the  company  and  of  [the  country.  It  bi-ing  impossible  sp;>edily 
to  replace  our  highly  trained  and  technical  staff,  th;'  authorities 
do  not  desire  them  to  enlist  :  and  although  many  of  them  would 
have  liked  to  take  a  more  active  ])arl  in  the  war,  they  have — with  some 
few  exceptions — accepted  the  ruling  of  the  Army  Council,  who  have 
expressed  the  view  that,  having  regard  to  their  special  qualifications, 
they  arc  serving  their  cninitry  better  by  remaining  at  their  post  than  by 
joining  the  fighting  forces.  A  large  percentage  of  the  administrative 
staff  at  head  office  have,  however,  joined  the  forces,  and  although  their 
work  is  more  or  less  of  a  special  cliaracter,  we  have  given  every  facility 
to  the  eligible  men  to  join  the  active  services,  and  have  agreed  to  re- 
instate them  when  they  return,  granting  them  full  i>ay.  The  temporary 
vacancies  thus  created  have,  to  a  large  extent,  been  filled;  by  the 
employment  of  experienced  female  clerks  who  had  lost  their  permanent 
situations  owing  to  the  war.  You  will  !«■  glad  to  hear  that,  at  the  cost 
of  our  station.*'.  shi])s'.  and  hi-ad  office  stalV,  a  very  <'Hicient  repairing 
ambulance  car  has  been  e<|uip|H'd  and  placed  at  the  dis|)osal  of  the  Red 
Cross  Organisation  for  the  service  of  the  British  Eorces,  and  that  our 
stair  have  made,  and  are  nniking,  ri'gular  and  haitdsomi'  contributions 
to  the  I'riiice  of  Wah's'  Eund  from  our  stations  in  all  parts  of  the  world. 
I  eoncludi'  by  moving  the  adoption  of  the  report  and  acctnnit'.  th;' 
pavmenl  of  the  preference  divideml  of  31  per  cent.,  less  tax.  a  diviileml 
of  Ij  per  cent.  aTiil  bonus  of  2  per  (int.."bolli  tax  free,  on  the  ordinary 
slock,  making  willi  previous  paymenN  a  lot.il  dis|  lilnil  ion  of  7  per  cent. 
for  the  vear. 
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The  VIC^E-CHAIRMAN  AND  MANAGING  DIRECTOR  (Sir  John 
DenisonPpiidcr)  seconded  the  reaohition,  and,  referred  to  the  remarks 
of  the  chairman  in  regard  to  the  pressure  of  work  due  to  the  war.  He 
said  that  Sir  John  Wolfe  Barry  was  aware  of  the  very  close  and  friendly 
relations  which  existed  between  the  managing  director,  the  heads  of 
departments  and  the  officers  and  staff  of  the  company.  He  thanked  the 
chairman  for  the  kind  references  matle  in  regard  to  himself.  It  would. 
however. be  impossible  for  him  to  carry  on  the  work  successfully  without 
that  whole-hearted  assistance  of  the  staff,  which  he  had  always  received 
from  the  highest  to  the  lowest.      (Cheers.) 

The  motion  was  then  carried  unanimously. 

The  retiring  directors  (ISir  John  Wolfe  Barry  and  8ir  Albert  J.  Leppoc 
C'appel)  were  then  reelected,  as  were  the  retiring  auditors. 

A  rordial  vote  of  thanks  to  the  chairman  and  directors  followed,  and 
the  ('HAIRM.4N.  in  replying  on  behalf  of  himself  and  colleagues,  ex- 
pressed the  pleasure  the  board  felt  at  receiving  a  vote  of  thanks  at  a  time 
like  the  present,  and  he  assumed  that  the  vote  would  apply  also  to  their 
valuable  staff  for  all  the  services  they  had  rendered. 

The  proceedings  then  terminated. 


Eastern  Extension,  Australasia  &  China  Telegraph  Co.  (Ltd.) 

The  81st    ordinary  general    meeting  of    this  company  took  place    at 
Electra  House,   E.C.,  on   Tuesday,  May   11,  Sir  John   Wolfe  B.\kkv 
.  "presiding. 

The  MANAGER  AND  SECRETARY  (Mr.  F.  E.  Hesse)  read  the  notice 
•    convening  the  meeting  and  the  auditors'  report. 

The  CHAIRMAN  then  said  :  The  gross  receipts  for  the  past  year 
amounted  in  round  numbers  to  £819,000,  against  £738,000  for  1913,  an 
.  increase  of  £81,000  This  satisfactory  result  is  partly  due  to  our  having 
had  to  transmit  the  whole  of  the  Australasian  traffic  for  nearly  two 
months,  when  the  Government  Pacific  t^able  system  was  interrupted  by 
ill'-  attack  made  upon  the  Fanning  Station  by  the  German  cruiser 
N'urnberg,"  on  Sept.  7  la,st,  Working  and  other  expenses  amounted  in 
round  numbers  to  £379.000,  against  £36,5,000  for  1913,  an  increase  of 
£14,000.  This  increa.se  is  accounted  for  by  the  additional  staff  required 
in  connection  with  the  working  of  our  new  cables  between  Colombo, 
Penang.  Singapore  and  Hong  Kong;  the  nvi^i.m  of  the  staff  scales  of 
.salaries  and  allowances  brought  into  foicr  nl  iln  lnuiiming  of  last  year  ; 
the  growth  of  traffic,  and  the  payment  nf  lli^ll'  i  lucnme  tax.  The  net 
profit  for  the  past  year  was  roundly  £4ll.0tl(),  and  after  adding  £30,000 
brought  for^vard  from  the  previous  year,  there  remained  an  available 
balance  of  a  little  over  £441.000.  The  usual  quarterly  interim  dividends 
of  2s.  6d.  ]ier  share  each  have  already  been  paid  for  the  past  year,  and  it  is 
now  proposed  to  distribute  a  like  amount  to-morrow,  making  a  total 
dividend  of  5  per  cent,  for  1914  ;  it  is  also  proposed  to  pay  a  bonus  of 
4s.  per  share,  or  2  per  cent.,  making  a  total  distribution  to  the  share- 
holders, free  of  income  tax.  of  7  per  cent,  for  the  past  year,  and  to  can y 
fonvard  £31,000,  against  £.30,000  for  1913.  After  making  the  usual 
additions  to  the  maintenance,  ships'  insurance  and  depreciation  funds, 
£200,000  has  been  transferred  from  revenue  balance  to  the  general 
reserve  fund.  On  the  other  hand,  the  fund  has  been  debited  during  the 
past  year  with  £273,000  (for  the  balance  of  cost  of  the  Pcnang-Singapore- 
Hong  Kong  cables,  £194,000  ;  for  partial  cable  renewals,  £35.000  :  for 
loss  incurred  on  the  sale  of  investments  during  the  year,  £44,000).  These 
operations  thus  deplete  the  general  reserve  fund  by  £73,000,  and  leave  it 
at  till-  end  of  the  year  at  £(i.5(),000. 

When  1  last  had  the  plc^asure  of  addressing  you  I  indicated  that  the  loss 
created  by  the  sale  of  investments  during  the  ])ast  year  would  be  deducted 
from  the  provision  shown  in  the  balance-sheet  of  £2()(l,(l(ill  for  investment 
fluctuations  ;  but,  seeing  that  the  war  has  very  materially  affected  the 
value  of  all  da.sses  of  investments,  the  Directors  have  considered  it  a 
wiser  policy  to  charge  the  whole  loss  against  the  general  reserve  fund,  and 
leave  the  £200,000  intact.  Our  reserve  fund  investments  have  been 
carefully  re- valued  on  the  basis  of  the  official  prices  quoted  at  the  end  of 
last  year  and  on  March  31  last,  from  which  it  is  found  that  the  provision 
already  made  is  sufficient  to  cover  the  existing  depreciation.  With 
regard  generally  to  the  changed  conditions  brought  about  by  the  war, 
our  chief  duty  and  endeavour  has  naturally  been  to  efficiently  maintain 
telegraphic  communication,  and  although  we  have  had  a  good  deal 
repairing  work  to  carry  out  from  time  to  time,  we  have  so  far  been  for- 
tunate enough  to  be  able  to  carry  on  the  traffic  without  a  single  interrup- 
tion of  any  importance.  This,  of  course,  is  mainly  due  to  the  .Associated 
Companies  having  so  many  different  cable  routes  to  the  chief  centres  of 
commerce,  and  p<jssessing  a  large  (leet  of  cable  steamers  and  other 
repairing  facilities.  Vou  will  not,  however,  he  surprised  to  learn  that 
considerable  fijslocatitm  in  the  traffic  arrangements  has  be<'n  eauscd  liy 

the  war.  c'sp<(  j.illv  in  lliii  early  ilays  before  the  allen-d  c litlons  Here 

fully  eslHl.lislw.l  -Old  ,.nivi<lc,l  for;  but  the  Dh.Hors  have  done  every- 
thing in  their  powi  r  lo  niirl  I  lir.  riquireincnts  and  minimise  tint  inion- 
Tenience  (Mu.'-cd  1ki  iIm-  lilegrapliing  puhlic  hy  the  new  situation,  while  at 
lh(T  same  lime  fidlilling  their  duties  lo  the  .Stale,  (invernments  in  lime 
of  war  havl^  I  hi-  righl  lo  take  jiossc.ssion  of  the  Companies'  offices  and 
control  III.'  traffic.  This  right  waa  I'xercised  by  the  Brilisli  tJovernnifiit 
on  Sunday,  August  2  last,  and  on  the  foUowmg  day  the  tranamisBion  of 
I  all  public  code  and  cipher  telegrams  was  suspended,  and  tho  public  were 
only  allowed  to  sind  their  telegrams  in  plain  I'rench  or  English  language 
at  full  rales.  Sec-ing  that  Government  telegrams  are  entitled  to  pre- 
I  tcdenceover  all  I  h- Companies'  cables,  and  keeping  open  the  lines  of  com- 
ninnieation  for  the  transmi.sslon  of  this  class  of  traffic  is  a  matter  of  the 
first  importance,  it  was  decided  to  Buspend  the  transmission  of  deferred 
ind  week-end  telegrams  to  enablo  ua  to  provide  as  efficient  a  eommcreial 
I  vire  a.i  was  poBBible  under  thf;  altered  eireumstaneeg.     NeverthelPH.", 


considerable  delay  resulted  in  the  transmission  of  pubHc  telegrams,  and 
the  telegraphing  public  complained  of  the  inconvenience,  and  also  of  tho 
a<lditional  expense  which  they  were  consequently  incurring.  For  some 
years  p.ist  tho  Associated  Companies  have  been  in  favour  of  charging 
for  plain  language  telegrams  exchanged  with  extra; European  countries 
Iiy  grouping  the  letters  so  as  to  count  10  to  each  wor^and  although  at  one 
time  they  hoped  to  bo  able  to  carry  this  innovation,  at  the  last  Telegraphic 
Conference  (at  Lisbon)  tho  proposal  was  not  officially  sanctioned.  With 
a  view,  however,  to  assist  in  meeting  the  war  requirements,  it  was  thought 
that  an  arrangement  of  this  kind  might  be  introduced,  and  thus  relievo 
tho  public  from  haviiiL-  to  pay  full  rates  for  plain-language  messages,  and, 
after  entering  ii|ion  iir-oi  laiions  on  the  subject,  the  10-letter  system  of 
counting  wasinMoihm.l  mi  Sept.  23.  Some  of  the  Colonial  CJovernments, 
however,  found  olijeelions  to  the  arrangement,  and,  after  the  system 
had  been  in  operation  for  a  few  weeks,  and  was  giving  satisfaction  to  tho 
telegraphing  public,  it  was  withdrawn,  while,  as  an  alternative,  coding 
was  agam  allowed  to  be  introduced  with  certain  Umitations.  On  Oct.  1 
the  Eastern  and  Eastern  Extension  Companies  found  themselves  in  the 
position  of  being  able  to  resume  the  transmission  of  deferred  messages. 
Tho  financial  result  to  the  telegraphing  pubUc  of  tho  10-letter  counting 
while  it  lasted  was  that  they  were  charged  about  one-half  the  ordinary 
rates,  or  about  the  same  as  for  deferred  telegrams,  and  the  Associated 
Companies  have  done  everythmg  in  their  power  to  quicken  the  trans- 
mission of  the  deferred  telegrams  in  order  that  the  pubUc  might  have  as 
good  and  trustworthy  service  on  these  favourable  terms.  The  Com- 
panies are  unable  as  yet  to  resume  tho  acceptance  of  week-end  telegrams 
owing  to  the  necessity  of  keeping  the  lines  free  to  meet  eventuahties, 
but  the  telegraphing  pubhc  may  rest  assured  that,  as  soon  as  it  is  possible, 
with  due  regard  to  the  prompt  transmission  of  Government  and  ordinary 
commercial  telegrams,  week-end  telegrams  will  again  bo  accepted  for 
transmission  over  the  Eastern  cables. 

HaviiiL'  lecrnrd  to  the  heavy  traffic  which  we  have  at  times  to  transmit, 
it  IS  \,i\  loiinnatr  that  the  new  cables  laid  by  the  Eastern  and  Eastern 
K\triiMon  (  Miii|,aiiirs  between  Suez  and  Hong  Kong,  via  Colombo,  were 
eoni))lcteil  and  opened  for  traffic  before  the  outbreak  of  war.  The 
shareholders  will  be  interested  to  learn  that  we  arranged  some  time  ago 
for  the  frrc  transmission  over  our  lines  of  messages  sent  by  Government 
Departments  relating  to  the  killed  and  wounded  amongst  the  British 
Empire  Forces,  and  also  for  the  acceptance  at  ^/uarter  rates  of  telegrams 
exchanged  between  soldiers,  sailors  or  nur.ses  of  the  Expeditionary  Forces 
and  their  relatives  in  different  parts  of  the  world. 

As  you  are  aware,  the  Company's  Cocos  Station  suffered  considerable 
damage  from  the  attack  made  upon  it  on  Nov.  9  last  by  the  notorious 
tierman  cruiser  "  Emden."  Knowing  that  hostile  vessels  were  actively 
at  work  in  the  Far  Eastern  waters,  we  had  taken  the  precaution  soon 
after  the  outbreak  of  war  to  prepare  the  staff  for  all  contingencies. 
Consequently,  when  the  "  Emden  "  suddenly  ajipeared  off  the  islands 
in  the  early  morning  of  Nov.  9  the  staff  were  on  the  alert,  and  before  tho 
landing  party  could  reach  the  station,  they  had  communicated  by  cable 
with  tlie  Naval  authorities  as  arranged,  and  also  sent  out  wireless  signals, 
in  the  hope  that  they  would  be  picked  up  by  one  of  the  British  warships 
believed  to  be  in  the  neighbourhood.  Fortunately,  the  Australasian 
contingent  with  its  convoys  was  passing  not  far  off  the  station  at  the  time, 
ami  ])icking  \ip  the  signals  the  naval  officer  in  charge  at  once  despatched 
the  Australian  cruiser  ""  Sydney  "  with  all  speed  to  engage  the  enemy. 
The  result  was  that  the  '  Emden  "  was  attacked  before  the  landuig 
force  was  able  to  finish  its  work  of  destruction.  You  will  be  gfatifiod  to 
learn  that  the  staff's  action  on  this  occasion  was  much  appreciated  by  His 
Majesty's  Government.  The  Adndralty]iresentecl  handsome  gold  watches, 
suitably  inscribed,  to  the  su]ierintciid.iil .  wie.  was  responsible  for  send- 
ing out  the  wireless  signals,  and  to  tie-  Coiiiiianys  doctor,  who  helped  to 
succour  the  ■"  Emden's  "  wounded.  Letters  of  thanks  and  appreciation 
were  also  received  from  the  Colonial  Office  and  from  the  Committee  of 
Lloyd's.  Tho  Directors  lost  no  time  in  conveying  to  the  staff  at  Cocos 
the  Board's  appreciation  of  their  services,  together  with  these  marks  of 
approval  of  the  Admiralty,  Colonial  Office  and  Lloyd's  Committee.  The 
shareholders  will  be  pleased  to  learn  that  although  the  landing  party 
ei\tircly  destroyed  the  instrument  room,  with  its  working  apparatus,  by 
axes  [one  of  these  was  exhibited  in  the  meeting  room]  the  Cocos  station 
was  able,  thanks  to  the  arrangements  previously  organised  and  the  efli- 
eiency  and  energy  of  the  staff  under  their  trying  ordeal,  to  resiune  work- 
ing within  24  hours  of  the  "  Emden's  "  raid.  This  raid  might  easily 
have  been  attended]  with  serious  loss  of  life,  but  T  am  thankfid  to  bo 
able  to  sav  that  no  personal  injury  was  infficted  on  the  Cocos  staff. 

Unhappily,  a  very  different  state  of  things  resulted  from  the  deplorable 
mutiny  that  broke 'out  at  Singapore  in  February  last,  when,  amcmg  tho 
many  killed  anil  wounded.  Ihiee  valued  memlK'rs  of  our  staff,  li.eelhei 
wilh'llie  wife  of  one  of  Ihem,  were  nnn-deied,  and  two  others  s(iio,i  l\ 
wounded.  The  latter  have  mmle  good  progress  towards  recov.  i  \  I'oi.r 
llieir  wounds,  ami  arc  ex|«'eled  to  bo  soon  convalescent.  The  dm  i  l.i 
have  expressed  their  .sympathy  and  appreciation  of  the  service's  of  the 
Singapore  staff,  and  I  am  sure  that  llijs  will  be  endorsed  by  this  meclin'.;. 
(Cheers.) 

Before  concluding  my  remarks,  I  wish  to  neord  our  appreciation  of  I  he 
patriotic  devotion  and  the  high  sense  of  duty  shown  by  our  staff  on  shore  and 
afloat  in  all  part.s  of  our  system  and  also  at  our  head  office  during  a  time 
of  such  great  anxiety  to  us  all.  The  good  results  to  which  I  have  referred 
could  not  have  been  achieved  without  theirwholc-hearted  co-operation. 
The  ship.s'  staff  have  dono  valuable  vorU  in  maintaining  communication, 
sometimes  inider  trying  and  risky  conditions,  and  the  shore  staff  have 
dealt  with  the  traffic  as  expeditioiisly  a«  possible  under  the  conditions  of 
censorship  imposed  by  tho  Government.  They  have  been  working  long 
hours  on  weekdays,  Sundays  and  holidays,  and  all,  both  on  board  ship 
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and  on  shore,  hare  cheerfully  given  up  their  periodical  furlough  in  order 
to  meet  the  demands  of  their  country.  In  connection  with  this  subject 
I  should  not  be  doing  justice  to  one  who  has  worked  perhaps  the  hardest 
of  us  all  if  I  did  not  say  ho\y  much  this  Company  and  the  other  com- 
panies are  indebted  to  the  umivalled  exertions  of  Sir  John  Denison- 
Pender  (cheers)  wlio  has  been  at  work  early  and  late  at  the  oftice 
dii-ecting,  controlling  and  advising  not  only  our  staff  but  the  Government 
officials  who  wished  to  consiUt  him. 

it  being  impossible  to  speedily  replace  our  highly  trained  and  technical 
staff,  the  authorities  do  not  desire  them  to  enlist,  and.  although  many  of 
them  would  have  liked  to  take  some  active  part  in  the  war.  they  have. 
with  some  few  exceptions,  accepted  the  ruling  of  the  Army  t'oiuicil,  who 
expre^.sed  the  view  that,  having  regard  to  their  special  qualifications,  they 
are  better  serving  their  country  by  remaining  at  their  posts  than  by 
joining  the  fighting  forces.  As  many,  however,  as  cuidd  be  safely  spared 
were  allowed  to  enlist,  and  their  places  are  not  only  being  kept  open  for 
them,  but  they  are,  at  present,  being  granted  f>ill  pay.  (t'heers.)  It  will 
further  interest  you  to  know  that  two  of  your  directors,  the  Hon.  George 
Peel  and  the  Hon.  Arthur  Brodrick,  have  been  serving  with  His  Majesty's 
Forces  since  the  outbreak  of  war.  t  now  move  the  adoption  of  the 
report  and  accounts  and  the  declaration  of  the  dividend  and  bonus, 
free  of  income  tax.  set  out  therein. 

the  VICE-CHAIRMAN  (Sir  John  Denison- Pender),  in  seconding 
the  motion  (which  was  carried  unanimously),  thanked  Sir  John 
Wolfe  Barry  for  the  kind  remarks  he  had  inade  concerning  his  (the 
Vice-Chairman's)  services,  and  the  shareholdei-s  for  the  cordial  way 
they  had  received  those  remarks.  He  had  been  nobly  supported 
during  these  anxious  and  arduous  times  by  the  heads  il  d(  purl  luents 
and  the  whole  of  the  staff  at  head  office  and  througliout  (hr  Ncrvice. 
Without  this  mutual  help  the  success  of  the  Company's  ojmr  ation 
would  have  been  impossible. 

The  retiring  directors  (the  Hon.  A.  G.  Brodrick  and  Sir  Albert  J. 
Leppoc  Cappcl)  and  the  retiring  auditors  were  then  re-elected. 

A  hearty  vote  of  thanks  to  the  chairman,  directors,  manageraiid 
seci-etary  and  staff  at  home  and  abroad  wiis  cordially  given. 

The  CHAIKMAN,  in  ackjiowledging  the  vot<',  said  be  accepted  this 
with  great  satisfaction,  and  he  would  like  to  associate  with  the  staff  the 
name  of  the  General  Manager,  who,  as  well  as  the  staff,  hatl  hittl  so  much 
to  do.     (Cheers.) 

The  proceedings  then  terminated. 


West  India  &  Panama  Telegraph  Co.  (Ltd.) 

The  seventy-sixth  oidjnavv  gcMicral  nicctiuL^  was  licid  iin  Wednesday 
under  the  prcsidcnev  of  ^Ir.  \V.\LTKR  BisHor  J\ixi;skohd. 

The  SKCRliTARY  (.\Ir.  J.  Winser)  read  the  notice  conveninj;  the 
meeting  and  the  auditors'  report. 

The  CHAIRMAN  said  :  Before  proceeding  to  business  I  have  to 
express,  on  behalf  of  my  colleagues  and  myself,  our  deep  regret  at  the 
death  on  March  30  of  Sir  .lohn  Cameron  Lamti,  after  a  long  and  very 
painful  illness.  Tfi  fill  the  vacancy  thus  created  on  the  board  we  invited 
Sir  Alexander  Freeman  King  to  join  us,  and  he  has  been  duly  elected. 
Sir  Alexander  was,  until  recently.  Secretary  to  the  Tost  Office,  and  his 
accession  to  the  Board  cannot  fail  tostrengtheu  materially  the  administra- 
tion of  the  Company's  affairs. 

The  revenue  was  more  than  that  for  the  corresponding  jieriod,  and 
although  exiienditure  was  somewhat  heavy,  the  ratio  of  expenses  to 
income  was  slightly  less  than  in  the  December  period  of  l!)l;(.  The  half- 
year's  working  shows  a  net  profit  of  £lS,68,'5.  (is.  7(1..  compared  with 
£13,060.  4s.  7d.,  an  increase  of  £5,014.  2s.  Ever  since  the  outbreak  of  the 
war  wo  have  been  obli<;ed  to  carry  on  our  business  imder  such  varied  and 
unusual  conditions  that  it  is  almost  impossible  for  me  even  aiiproximately 
to  forecast  the  future.  The  strict  but  necessary  censorship  which  since  last 
August  has  been  in  force  at  most  of  our  stations,  and  the  partial  prohibition 
of  the  use  of  codes  throughout  the  West  Indies,  have  very  much  hampered 
business  and  have  greatly  disturbeil  our  normal  working  conditions  as  to 
cause  the  <lireetors  some  anxiety  as  to  their  ])robalile  fut  ure  effect  upon  the 
))rofits of  t he ( Vimpany.  1  may  rem ind you, t hat  t liese  are aheady  ad\erse!y 
affected  by  the  reductions  in  rates  which  came  into  force  on  October  1. 
These  greatly  reduced  rates  have  no  doubt  been  a  great  boon  to  the 
liJegraphing  public.  Thus  far,  howevisr,  I  regi<rl  to  say  that  the  growth 
in  the  volume  of  the  traffic  gives  little  rea.son  to  hope  thai  the  lower  rates 
)Vill  be  eonipen.sated  for  by  new  business  ;  at  all  events  while  the  restric- 
tions aheady  referred  to  continue  to  be  in  force.  1  tohl  you  at  our  last 
meeting  that  since  (he  war  began  we  have  been  re(iuir(<l,  and  we  still  are 
required,  to  keep  our  stations  open  day  and  night,  thus  causing  us  nnich 
extra  cxf)enditure,  and  subjecting  our  operating  staff  to  very  severe 
strain.  Our  clerks  have  worked  admirably  throughout  this  very  trying 
oinergcney,  and  we  feel  that  great  praise  is  due  to  them  for  their  loyal 
and  williny  service.  1  move  that  the  report  ami  accomils  be  adopted,  and 
that  the  dividemls  set  out  llierein  lie  declared. 

Mr.  H.  W.  BlRKSsceond'd  the  niolion,  which  was  carried  uiiauimously. 

The  retiring  flirector  (Mr.  Birks)  aiul  the  retiring  auditors  were  re- 
elected, and  a  vote  of  thanks  to  the  chairman,  directors  and  staff  con- 
cluded the  meeting. 


West  African  Telegraph  Co.  (Ltd.) 

The  thirtieth  ordinary  geneial  ineetiiif;  was  liekl  on  Wednesday,  Sir 
John  I)Kvtso\-.pKM>Er!.  K.t'.M.G..  in  the  rhiiir. 

The  SECRF.T.VR^'  (Mr.  John  Cnmbrook)  ha\ing  road  tho  notice  eon- 
vfning  thf-  mfr-tlns  and  the  .iuditor.=.'  report, 

Th»  <^H.AIRM.AX  said  :  The  gro.'^.i  revenue  for  the  yeor  lf»H  am^untftd 
t<t>  65.^,500.  against  for  the  piverding  year  £4.i,00i1.  or  an  increase  of 
£0.600      Thi^  improvement  in  our  receipts  is  mainl\  due  to  the  navol  and 


military  operations  on  the  coast  which  are  taking  place  in  connection  wit'' 
the  terrible  war  now  ragmg.  The  sum  received  for  messages  is  £42,6(>0, 
compared  with  £34,60(1  for  the  previous  year,  an  increase  of  £8,000. 
The  total  exi)enses  for  the  year  were  £^6,1(J0,  against  in  1013  £29,(500,  a 
deerea.se  of  about  £3,500,  chiefly  owing  to  a  much  smaller  expenditure  on 
cable  repairs  The  amount  ex^iended  on  cable  maintenance  varies 
considerably  from  year  to  year,  and,  as  I  have  reiieatedly  pointed  out,  one 
year's  exjwnses  form  no  criterion  as  to  what  the  next  year's  exi)enses 
arc  likely  to  be.  In  1913  we  spent  under  this  head  £1 2,0(K).  and  this  year 
only  £7,000,  and  yet  the  same  care  and  foresight  have  been  exercised 
in  each  case.  The  only  item  in  the  general  expenses  calling  for  remark  is 
that  of  £434,  the  contributions  made  by  this  Company  to  various  war 
funds.  I  venture  to  think  that  this  s>nn  spent  in  the  direction  indicated 
meets  with  your  entire  a))proval.  The  net  result  of  the  year's  working  is 
that,  while  maintaining  our  usual  dixidend  of  4  per  cent.,  we  have  been 
able  to  carry  the  very  ivs|)ectal)le  sum  of  £I9,(K)0  to  the  general  ivserve 
fund,  which  now  stands  at  the  nominal  figure  of  £315,()(K).  It  must, 
however,  be  borne  in  mind  that  the  securities  repres»-i\ting  this  fund  have 
depreciated  in  value,  although,  owiiii:  to  the  present  restricted  nature  of 
Stock  Exchange  operations,  it  is  diHieull  for  me  to  tell  you  to  what 
actual  extent  depreciation  has  taken  place.  Fortunately  for  us,  there  is 
no  necessity  at  this  time  to  realise  any  jiart  of  our  ix'serve  fund,  and  the 
interest  we  receive  from  it,  which  forms  part  of  our  revenue,  is  not  in  any 
way  disturbed.  I  now  move  the  adoi>tion  of  the  report  and  accounts, 
and  the  declaration  of  the  dividend. 

Sir  HENRY  C.  MANCE  seconded  the  motion,  which  was  carried 
unanimously. 

The  CHAIRMAN  :  Before  1  put  the  next  resolution,  which  is  for  the 
re-election  of  a  director,  I  should  like  to  say  that  two  of  your  directors, 
Mr.  Brodrick  and  my  son,  Mr.  .1.  C.  Oenison-Pender,  are  at  the  present 
time  .serving  their  King  and  country  abroad,  and  it  has  lieen  found 
necessary  to  add  another  director  to  the  board.  I  have,  therefore, 
iirc  ill  pleasure  in  proposing  the  re-elei-tiim  of  Sir  Albert  Cappel,  who  has 
In  ell  associated  for  many  years  with  <un'  joint  companies,  and  has  Ijeen 
c.  iiiiiieeted  with  telcgrapliy  all  his  life,  and  will,  therefore,  add  considerable 
strength  to  the  West  African  Board. 

The  motion  was  carried  unanimously,  and  a  vote  of  thanks  to  the 
Chairman,  Directoi-s  ami  staff  terminated  the  proceedings. 

West  Coast  of  America  Telegraph  Co.  (Ltd.) 

The  eighteenth  ordinary  geiiernl  meeting  was  held  on  I'liesday,  under 
the  jiresidenev  of  Sir  J.  liKXisoN-RnNDKR.  K.C.M.G. 

The  SKCRilTARV  (Mr.  Frederick  I,.  Robinson)  having  read  the  notice 
convening  the  meeting  and  the  auditors'  report, 

'I'he  CHAIR.M.VN  said  :  C!entlem<ii.  the  revenue  of  the  Companv  for 
the  year  ended  1914  amounted  to  £lil,l29,  against  ,£.">.3.()4(i  in  the"  [ire- 
cethng  year,  thus  showing  an  increase  of  £7,483.  The  win'king  exp^'uses 
compared  with  those  for  1913  showed  a  decrease  of  £4.532.  Ships' 
repairs  to  cables — the  most  important  part  of  our  expenses — are  lower 
by  £2.()86  for  the  year  1914  compaied  with  the  previous  yeai',  but.  as  I 
have  so  often  pointed  out,  this  item  at  any  time  may  be  a  heavy  one.  The 
duration  of  interruptions  for  1914  was  112  days  against  97  in  1913,  hut 
taking  into  account  the  state  of  (hiu2s  since  August,  owing  to  the  pre- 
sence of  German  cruisers  after  the  imllneak  of  war  on  the  coast,  this  is 
very  satisfactory,  and  due  to  ayieat  extent  to  the  vigilance  of  our  staff  on 
the  coast  that  so  httle  delay  occurred  in  carrying  luit-  repaiisc.  Before  1 
out  the  resoluticm  which  follows  1  wish  to  point  out  thai  a  considerable 
part  of  the  capital  of  this  Company  is  in  stocks  which  miiture  at  an  early 
date,  and  therefore  provision  must  be  made  if  not  to  the  full  extent,  still 
such  provision  as  mil  enabl(^  the  directors  bo  deal  with  the?  financial 
position  when  the  time  comes.  Tliis  is  the  reason.  I  regret  to  say.  why 
we  are  unable  to  reconnnend  a  dividend  on  the  ordinary  shai-e  capital  of 
the  ( 'ompanv,  more  especially  as  there  is  also  a  considerable  deprt-eiatioh 
in  tlie  value  of  the  securities  in  the  reserve  fund.  This  is  by  no  means 
confined  to  our  (V)mpany.  but  is  universal,  the  more  so  when  reserves  ai-e 
invested  in  gilt-edged  securities,  such  as  ours.  I  now  move  the  adoption 
of  the  report  and  accounts. 

Tlu'  motion  was  carried  unanimously.  The  rc'tiring  director  and  thu 
retiring  amlitors  were  re-elect'.'d,  and  a  vote  of  thanks  to  the  ehairniari, 
diifctors  and  staff  torniinated  the  proceedings. 

Submarine  Cables  Trust. 

The    foi(y-foiirlhXordiiKir\     i ii:il    -.■iieial    ineitiiii;    took    phue    on 

Wednesday,  Sir  .IcniN  l)p;Msox-l'iiM)i:n  in  the  chair. 

The  SECUET.VRY  (Mr.  Sidney  Collctt)  read  the  notice  convening  tlva 
meeting. 

The  CII.\IR.'\I.\X  said  ;   Our  total  receipts  for  the  year  ended  .\plil  l£k 
last  amoiiiilid  In  125,175.  and,  after  deducting  £1.359  for  expenses,  and 
adding  £.'!0  liroiiglit  forward  from  last  \  ear's  aceuunt.  we  have  all  availably 
balance  of  £23,846.     £lli.2:i(i  has  been  distriliuted  in  halfyeavly  interest 
at   the  rate  of  6  per  cent,  per  annum  net.  leavinu  £7.<>10.     We  hevij 
redeemed  and  cancelk\d  Ii2  certificates  at  £120  per  certificate.     These 
ab,sorbcd  £7,440,  and  the  balance  of  £170.  ,")s.  lid.  is  carried  forward  le 
the  next  account.     During  the  year  the  Trustees  have  continued  thi  n 
policy  of  rcdisliibuting  some  of  the  iiuestments  of  the  Trust,  and  acioiil 
ingly  £4,300  Anglo-American  ))referred  stock  has  been  sold,  and  tin 
l>rocc«ds  have   been  reinvested  in  the  shares  of  the  (ireat  Xorthin 
Telegraph  Co..    You  will  he  interested  to  know  that   the  number  .<i 
cert iTic  ales  thai,  we  have  now  acr|uiied  amounts  in  all  to  I.SoOout  of  (h 
original  4,200,  leaving  2,644  certificates  Btill  outstanding.     1  now  ino\. 
the;  adoption  of  the  report  aiid  accounts. 

The  motion  ha\iiig  been  seconded  was  carried  unanimous!}-.  The 
refirinu'  auditors  were  then  re  appointed,  and  a  vote  of  thanks  to  the 
Chairman  and  his  colleagues  brought  the  nu'CUng  Uj  a  clyse. 
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ANCHOR  CABLE  CO.  (LTD.) — The,  accoHnt.s  for  1914  sliow  a  profit  of 
£31,779.  making  with  amount  brought  forward  £17,029.  The  sum  of 
£;j,oOO  has  been  allowed  for  depreciation  of  plant  and  it  is  proposed  to 
pay  a  dividend  of  15  per  cent,  for  the  year  and  to  carry  forward  £32,129. 

ARGENTINE  TRAMWAYS  &  POWER  CO.  (LTD.)— The  re])ort  for  the  year 
ended  Sjit.  :ill  la,~t  sl^iti-^  thai  the  first  section  of  the  tramway  (about 
8J  miles)  v.as  .ipi  iicil  to  |iublic  service  on  March  28,  1014,  and  the  second 
section  (ahiiui  7]  mile- 1  on  .March  31.  1915.  The  remaininsx  section  was 
at  the  date  et  til,  Li-i  .elvices  from  8anta  Fe  nearly  completed.  The 
first  i)art  of  the  le^lii  iie^  nid  power  system  was  put  into  operation  at  the 
beginniuL'  <■(  .Man  li,  l'.i|.'>,  and  it  is  believed  that  by  now  practically  the 
whole  hLfhtiiie  system  lias  alsn  been  comi'lcted. 

SIR  W.  G.  ARMSTRONG.  WHITWORTH&  CO.  (LTD.)— Mr.  .1.  M.  l''alkner> 
who  picsidi  •!  at  llie  iri  eiii  liiei-liuL,'.  said  the  labour  problems  were  vci-y 
different  t ..  i  li,  ,-e  ani  n  i  pn  e,l  when  the  war  br..k- out.  Instead  of  a  want 
of  em|il(i\  111  ail  and  e"n-  ijuent  distress,  there  was  a  dcmaiul  for  labour 
such  as  liad  never  before  been  known  in  the  district.  There  was  con 
tinuous  ))ressure  on  the  woiking  classes,  which  must  involve  a  heav\ 
physical  strain-  if  rcgtdar  hours  were  kept,  and  their  large  earniugs 
carried  with  them  their  own  temptations.  The  trouble  about  loss  of  time 
was  due  to  a  minority.  Jlen  were  now  working  who  inider  ordinaiy 
circumstances  would  not  be  acceptable  ;  the  higher  skilled  society  men, 
especially  the  older  ones,  and  those  who  had  been  long  in  the  ser\  ice  of  the 
firm,  were  working  long  hours,  and  giving  an  honest  output.  Since 
August  they  had  engaged  tliousands  of  men,  and  they  nei'ded  thousands 
more.  The  Government  had  now  taken  up  the  question  with  new- 
organisations  and  they  hoped  for  good  results.  On  last  ycmr's  working 
they  had  a  divisible  balance  of  £1,12.5,()01,  and  they  rccommeu<led  the 
transfer  of  £2lK>.(»tlO  to  reserve  and  the  ]>ayment  of  12.V  per  cent,  on  the 
ordinary  shares,  tarrying  forward  £334,038.  The  war  had  greatly 
affected  their  usual  operations.     All  foreign  work  had  been  sus[)C.nded. 

BARCELONA  TRACTION,  LIGHT  &  POWER  CO.  (LTD.)~At  a  meeting  of 
the  holdeis  of  the  5  ]ier  cent.  Isl  m.irtgage  .50-year  bonds  on  Tuesday 
resolutions  were  passed  ein|io«erinL'  the  ereatieii  of  a  series  of  7  pi-r  cent, 
prior  lien  A  bonds  fur  tl'.OdO  IHIII  and  a  series  ol  B  bonds  for  a  like  amotmt, 
ind  also  consenfing  to  the  |iaynient  in  cash  i.f  the  instalments  of  interest 
m  the  5  per  cent,  biaul,  beinj  suspended  niitil  .lune  1,  1918,  and  emi- 
<enfing  to  the  di.schiirL'e  el  i  he  -ml  instalments  by  tln'  i.ssiie  of  5  per  cent. 
lO-year  notes  of  an  eqiin  atni    iniount. 

CALLENDER'S  CABLE  &  CONSTRUCTION  CO.  (LTD.)— The  report  for 
914  states  that  the  profit  was  ttls.lHIJ  (a-ainst  t:!II,8l>2iu  191.3),  to  which 
la.s  to  be  added  aiiiount  br.iiiL'lit  foiuai.l  ( CI  24. .591),  making  together 
.223,284.  The  directors  propo-i-  to  pa\  a  <li\  e lend  on  the  ordinary  sharoKs 
t  rate  of  10  per  cent,  per  aniiMiii  il.--  i  i  ■,  .  lieniL'  lO.s.  per  share,  whereof 
3.  was  paid  on  Nov.  2  last,  and  .'p-.  will  he  paid  on  the  21st  iust.,  also  to 
ay  a  bonus  of  5s.  per  share  (less  ta.\),  leaving  to  carry  forward  £l()3,l()9. 
'or  1913  the  distribution  was  the  same.  All  the  departments  of  tlu^ 
jmpany's  factory  were  profitably  engaged  to  their  utmost  capacity  u]) 
)  the  end  of  .luly  last,  but  on  the  declaration  of  war  much  of  the  business 
1  hand  was  stopped.  It  has  been  possible  to  reonjaiiise  the  factory  to 
the  altered  conditions  of  trade,  witli  the  result  that  the  works  at 
rith  are  now  bu.sy  in  onie  ol  t  li.n  ilepail  nient  -  and  uell  .leeiipad  in  the 
ihers.     Consideralile   tionl.lr    h,,     n,,nil\    luen   lexpeinaii  eil   m   le-ard 

labour,  and  the  situation   -till  oi ns  nn-ett  kd.      Shoitl\    alter  the 

ilbreak  of  hostilities  special  orders  of  some  iinjiortance  were  ]:laced  with 
10  eoiiipany  by  the  Admiralty  and  the  War  Office.  Owing  to  the 
arrangenient  of  plant  and  machinery  necessary  to  execute  this  work, 
miiarativcly  little  of  it  was  completed  at  the  expiration  of  1914.  and 
acticallj'  no  jirofit  has  yet  accrued  to  the  company  tlinuigh  these  war 
ntracts.  Important  contracts  in  connection  with  the  British  telephone 
stem,  to  which  reference  was  ma<le  in  last  year's  report,  were  placed 
the  company's  hands  in  t  he  early  part  of  the  year,  and,  in  order  to  deal 
ficiently  therewith,  .some  exjienditure  on  contract  i)lant  was  incurred. 
GHISWICK  ELECTRICITY  SUPPLY  CORP.  (LTD.)— During  1914  a  sum 
£4,357  was  spent  on  capital  aeeoinit  for  machinery,  &c.  The  ]u-ofit, 
.erp.aying  sinking  fund  premium  and  liu.stees"  fees,  was  £8,38(1.  Interest 
first  mortgage  debenture  stock  (£3,lj00)  has  been  paid,  leaving  £4,780 
credit  of  net  revenue  aceoiuit.  The  directors  propose  to  pay  a  divide  nd 
the  shares  at  rate  of  li  per  cent,  for  the  year,  and  (o  caiVy  £1,018  to 
preciafion  reserve  fund 

OELHI  ELECTRIC  TRAMWAYS  &  LIGHTING  CO.  (LTD.  —The  gro.ss 
cipt.i  dining  1914  were  £9,7'.is.  lis.  lOd.  from  tin'  tramway  under- 
itiR  and  £18,887.  2s.  2d.  from  the  electric  supply  uiiderlaking  (in- 
'ling  £2,981.  is.  3d.  on  accoimt  of  current  sold  to  tramways).  The 
enue  from  the  tramways  shows  an  increase  of  10  per  cent.,  and  the 
•fi*  revenue  from  the  electric  supply  undertaking  (excluding  supply  to 
tramway)  an  increase  of  19  per  cent.,  aiul  further  expansion  in  this 
in*h  may  be  hoped  for  as  soon  as  acMitional  mains  can  be  installed. 
"  demand  for  pov.er  iipply  i  .ii  i-.l.iei()ry,  and  efforts  are  being  made 
ilevelop  this  <lepaiiinent.  The  net  icveiiuc  was  £8.1t)3.  tis.  M.,  com- 
•edwith  £(i,2.52.  lOs.  4d.  m  1913  and  £2,990.  lOs.  7d.  in  1912.  After 
rging  general  expenditure  in  Ix^ndon  and  Delhi,  and  debenture  and 
ntetere^t,  the  profit  is  £3,937.  19s.,  and  with  £214.  fe.  .5d.  brought 
*«M,  the  tot*l  available  balance  is  £4,152.  5s.  .5d.,  of  which  £-l,00t)  has 
n  Iransferred  to  depreciation  reserve  and  £73.  14s.  9d.  to  rcnewalM 
<r*B  Recount,  leaving  to  be  carried  forward  £78. 10s.  8d.  The  net  ro- 
"   of  the  xear's  operations  may]be  regardwl  as  encouraging,  in  view  of 

•  faet  that  dining  the  lattw  period  of  theyeara  reduction  ini-evenue  in 

•  h  br««ehe«  of  the  undertaking  wa.s  exporieneed  owing  to  the  war. 
J  new  Diesel  engine  and  generator  have  given  satisfaction  since  theii- 
(jt  'U»tion  in  .June  last.     Owing  to  the  continually  incrcaaing  demand, 


it  has  iK'corae  necessary  to  provide  further  plant,  and  arrangements  have 
Ix^eu  made  to  provide  a  link  with  the  C4ovcinment  power  station.  The 
cost  of  the  necessary  ])lant,  together  with  additions  to  feeder  cables 
which  arc  being  installed,  will  ha\c  to  be  met  out  of  surplus  revenue. 

GREAT  NORTHERN  TELEGRAPH  CO.— At  the  meeting  which  was  held 
at  Copenhagen  on  the  8th  inst.,  Rear-Admiral  F.  C.  C.  Bardenfleth, 
D.R.N.,  in  rendering  an  account  of  the  working  of  the  company  during 
1914  on  behalf  of  the  chairman  (Commodore  E.  Suenson,  D.R.N.),  who 
wa,s  unavoidably  prevented  from  being  jircsent,  owing  to  illness,  said  that 
the  terrible  war,  which  during  the  last  five  lupnths  of  the  year  under 
review  had  not  only  set  aflame  the  most  important  countries  in  Europe, 
but  had  also  spread' the  conflagration  to  the  Ear  East  and  to  almost  every 
other  part  of  the  globe,  had  comfielletl  all  the  Governments,  beUigerent 
as  well  as  neutral,  to  nilopt  certain  measures  for  the  exercise  of  a  control 
over  the  telem.iphie  and  po-,1  il  --ei  \  ice.  As  a  result  of  those  measures 
their  aceoiiiii-  v.itli  ol  her  .eliniiu-l  rations  had  been  much  delayed,  and 
for  that  rea.-oii  the  direetors  had  been  nl.lised  to  postpone  the  wneral 
iiieeling  until  that  day.  The  strict  iieiilialiU  ol,-ei\e,l  .hiniej  llie  h.u- 
by  the  Danish  (iovcrnment,  as  well  as  l.\  the  i  e.\  n  mnent  -  ol  ^He.|en 
and  Norway,  had  made  it  the  plain  dutv  ol  tlie  eonijiany  to  follow  .>iiuilar 
principles  in  its  dealings  with  the  administrations  of  the  several  countries 
in  which  the  company's  cables  were  landed.  They  had  always  followed 
those  principles  of  neutrality  and  discretion  and  had  thereby  gained  the 
absolute  confidence  of  the  Governments  concerned  in  the  perfectly  im- 
partial aiul  loyal  ser\ice  of  the  company.  In  1914  15  interruptions  had 
occurred  to  10  cables  in  Europe,  whilst,  in  the  Far  East,  six  cables  had 
suffered  28  interruptions.  The  company's  cables  in  the  Baltic  (between 
Denmark  and  Russia)  became  interrupted  towards  the  end  of  November 
last  year,  and,  unfortunately,  owing  to  the  war,  it  had  not  as  \-et  been 
possible  to  repair  them.  In  Europe  the  c.s.  "  H.  C.  oi-ieil  had  been 
occupied  for  105  days,  of  which  32  days  were  for  other  \diiiiii!  I  rations  ; 
in  the  Far  East  the  cs.  •"  .Store  Nordiske  "  and  c.s.  '  I'acilic  "  liad  been 
occupied  for  188  days,  of  which  41  and  six  vcsiiectively  were  for  others. 
The  Wladiwostock  and  Kiachta  routes  had  worked  very  satisfactorily 
and  earrieil  a  considerable  part  of  the  traffic  exehanced  between  Fiivo|ie 
and  'h.  I'll  tlast  ;  but  the  traffic  via  the  company  I  le  liel  hiMv 
dieie:,  ,.|  -line  flii^  war  broke  out.  The  line  in  Moiejoh  i  l„  i  «  ,  .  u  l\  i  i.  hi  a 
and  Tekiiiu  had  been  overhauled  dniiiiL' the  vear-  aeon  i  un  -npen  i-ioi, 
was.  however.  rei|uired  to  kee).  the  line  in  .  111.  ,,  m  vioikm-  oohi.  The 
.lapanese  tJovernment  cable  l«-lwe<'ii  Shaiejleo  ami  Xa  ja-aki  v.  a  -  opened 
for  traffic  on  .Ian.  1,  191.5,  after  the  .lapaiie-e  I  ,ox.  i  iiineni  had  -eeiiivd 
the  necessary  consent  of  the  Chinese  Coverninent.  The  eahh  i-  iuily  lo 
be  used  for  the  transmission  of  telemrams  written  in  .lapmesi  Kaiia 
characters  and  for  Govenmient  teleL'rains  e\eiiaiejefl  ieriiiiiia|i\  heiweeii 
Shanghai  and  .fapan.  In  iIm-  -piin-  ..I  la-i  vai  i  eorMnMin  u. as  con- 
cluded between  the  Rns.ian  ainl  .lapan.  -.    i,o,e ,    ei      ,,  .^.ndiiig  the 

junction,  at  Sakhalicn  and  at  tlie  lioniiei  ol  iho-,  u,  oi  ilie  lelegraphu- 
systems  of  the  two  Government-,  The  rales  lor  lelejiams  exchanged 
terminally  via  those  new  conneei  ion.-  I™  l  ween  Kiissn  and  .lapan  had 
lx;en  li.xed  at  very  low  figures  and  in  sueh  a  inainier  as  to  preclude  thu 
company's  VVIadiwostock-Nagasaki  caliles  from  competing  for  the  traffic 
at  etpiai  rates,  the  traffic  of  which  Ihey  were  thus  deprived,  and  which 
thev  had  vainly  tried  to  retain  for  their  route  bv  a  heavy  reduction  of 
tat.  -.  «a„  not  ineoiisiderate  ;  in  other  respeei  .  i  h.  r, iii\ eiition  did  not 
alleei  the  eoiiipaiiy  s  rates  or  traffic.  .At  tin  la  i  uv  •  i  ing  it  was  men- 
tioned that  cerlaiu  ne^otiatiims  were  proceeding  with  the  Chinese 
Government.  Thosl^  nt'gotiatioiis  were  rather  protracted,  and  it  was 
only  in  August  last  that  a  final  settlement  was  arrived  at.  The  arrange- 
ments mainly  secure  for  the  coinp.iin-  t  he  Chinese  Government's  approval 
of,  and  co-operation  in,  the  ai  i.n  eiie  1,0  le.l  into  with. lapan  in  1913, 
The  traffic  over  the  coni|iiii\  -  ■  il''  k  1  1  li-en  e\ticmely  heavy  owing 
to  the  war,  and  continniil  o.  1  p.  ri.ill\  m  i;nni|je.  At  the  outbreak  of 
the  war  all  direct  coniie.  1  lon-i  I.eUveen  the  telegraph  systems  of  the 
United  Kingdom,  France  and  I ;  11  --la  on  the  one  side  and  those  of  Germany 
and  Austria-Hungary  on  llie  other  ^ide  were  broken  off.  The  burden  of 
all  the  telegraphic  correspondence  between  Rus.sia  and  her  aUies  was  cast 
upon  the  company's  system,  whilst  other  classes  of  traffic  also  increased 
considerably  over  and  above  the  normal,  the  average  number  of  words 
contained  in  the  telegrams  being  increa.sed,  owing  particularly  to  the 
universal  iirohibition  of  the  use  of  code.  Col.  E.  V.  Tychsen  died  on 
Dee.  18  last,  and  (he  board  had  rc(|uestcd  Mr.  W.  VVciiiiann  to  fill  the 
vacant  place.  'I'lie  directors  also  regivbted  to  announce  that  from  .iuly  1 
.Mr.  I''.  <;.  0.  Nielsen,  after  about  45  ycar.s'  active  service  in  the  company, 
had,  owing  to  failing  health,  lendercd  his  resignation  as  the  company's 
representative  in  England,  a  position  which  ho  had  filled  with  conspicuous 
ability  for  over  24  years.  Mr.  Nielsen's  connection  with  the  company 
would  not  be  cntirelj'  severed,  as  he  had  consented  to  be  retained  in  a 
consulting  capacity  and  thus  give  them  the  benefit  of  his  gi-eat  experience 
and  intimate  knowledge  of  the  company's  affairs  in  England.  Although 
the  financial  results  of  the  year  had  been  eminently  sal  isf.Tctory,  il  should 
be  remembered  that  the  incrca.se  of  the  n.-ccip|s,  being  due  to  the  war. 
was  a  temporary  one  only.  The  board  of  directors  was  glad  that  the  un- 
expected incrcaseof  receipts  warranlerl  (he  distribution  of  a  total  dividend 
and  bonus  for  the  year  of  22  per  cent.  At  the  same  lime  the  board  pro- 
po.scd,ait  an  exceptional  measure,  lo  add  a  furl  her  sum  of  £55,55.5.  Us.  Id. 
to  the  reserve  and  renewal  fund.  The  actual  increase  of  traffic  receipts 
was  £107,2(50,  but  the  other  items,  "  interests  "  and  "  sundries,"  had 
both  decreased.  The  expenses  increased  by  £21,120.  "salaries  and 
wages  "  by  £17,880,  partially  owing  to  the  cost  of  carrying  the  increa.sed 
eonespondoncf! :  "expeniM'S  of  stations"  and  "ordinary  supervision 
and  maintenance  "  also  incrojised  by  £H70  ami  £5,380  rcs|)cc(  ivoly.  T'lio 
items  '  in«tcument8  and  cell*  "  and  '  trt^vclUng  expen-'-  '  d...rr.i-er|  by 
£1,730  and  £1,240  respectively, 
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IMPERIAL  CONTINENTAL  GAS  ASSOCIATION  (LTD.)— At  the  meeting 
last  week  the  chairman  (Sir  (has.  Jcssel)  said  that  some  of  their  jiro- 
pertios  were  in  the  area  of  the  war.  The  fias  works  of  tlie  Wazcnime 
Co.  (in  which  they  held  17,000  out  of  28,000  sliares)  were  only  slightly 
damaged,  and  gas  was  being  supplied  normally.  'J'hc  clcctrioity  works 
there,  in  which  they  were  also  largely  interested,  were  affected  by  the 
fact  that  the  supply  of  power  was  their  principal  som'cc  of  revenue,  but 
the  Germans  had  removed  from  the  French  factories  all  raw  material 
and  such  parts  of  the  machineiy  as  they  wanted  for  their  o«ti  purposes. 
He  gave  particulars  of  their  works  in  other  towns  in  Fl-ance  and  Belgium, 
but  in  regard  to  Austria  and  Hungary-,  he  could  say  no  more  than  that 
they  knew  nothing  of  what  was  going  on,  but  they  had  every  reason  to 
suppose  that  things  were  in  a  normal  condition.  As  to  Germany,  their 
secretaiy  (Mr.  Wilson),  who  had  journeyed  to  Amsterdam,  had  learned 
that  business  was  proceeding  satisfactorily,  the  only  difficulties  en- 
countered having  been  caused  by  the  absence  on  military  duties  of  many 
employes.  The  consumption  of  gas  in  Berlin  for  the  half-year  ended 
Dec.  31  had  fallen  off  only  121,S  per  cent.  ;  in  January  the  falling  oH:  was 
i2-2,T  per  cent.,  and  in  February  the  decrease  was  7'-  per  cent.  In 
Hanover  the  results  were  better.  The  fact  was  that,  owing  to  the  scar- 
city and  high  price  of  oil  and  coal  for  domestic  use,  the  Germans  had  been 
officially  recommended  to  burn  gas  and  electricity  for  hghting  and  to  use 
coke  for  heating. 

MARCONI  WIRELESS  TELEGRAPH  CO.  OF  AMERICA.— The  report  for 
1914  states  that  the  number  of  ship  and  shore  cr|uipmcnts  now  operated 
by  the  company  is  about  20  times  that  of  three  years  ago.  The  com- 
pany's service  has  been  steadily  extended  and  apparalii-  (li\  i  I.i|ird  to  a 
standard  recognised  by  the  Government,  the  steamsliip  i.h  mi  -,  i.nlroads 
and  large  industrial  companies.  It  was  found  neeosaix  ii>  i.uso  the 
rental  figure  of  the  ship  er|uipment  contracts  acquired  witli  the  ])urchase 
of  the  assets  of  the  United  Wireless  Telegraph  Co.  In  addition  to  pro- 
gress made  in  shi|)  and  shore  communication  much  has  been  accom- 
plished with  the  high-power  stations  for  long  distance  work.  In  the 
northern  district  on  the  Pacific  Coast  there  had  been  completed  a  power- 
fvil  station  at  Ketchikan,  Alaska, and  a  chain  of  wireless  stations  to  cover 
that  territory  had  been  planned.  At  .luneau  the  company  had  another 
station  under  construction,  and  the  United  States  terminal  at  Astoria, 
Oregon,  was  nearing  completion.  The  latter  plant  was  to  have  been 
ready  by  about  May  1,  and  the  first  link  in  the  chain  would  then  be 
opened  to  public  service.  The  company's  Transpacific  service  between 
ISan  Francisco  and  Honolulu  was  opened  on  Sept.  24,  and  with  but  few 
interruptions  of  short  duration  (due  to  the  failure  of  the  power  company 
to  sujjply  current)  had  been  working  continuously  ever  since.  The 
arrangements  made  for  direct  service  between  New  'S'ork  and  London 
had  been  practically  completed  when  tlir  mil  iiicik  iit  I  he-  war  tuned  the 
officers  to  set  aside  the  vigorous  camiKiun  tlin.iiLjIi  wIim  h  ii  linl  Ixen 
planned  to  secure  a  share  of  the  Tian.^atlaiil  ic  laM.'  I.ii-iih-~.  '\'\ir 
<lu|il('\  Nl.atinns  at  Belmar  and  New  Brunswick  (N..J.)  were  ruinplchd 
and  1»  iiiL'  ir,iiil  m  .luly,  when  word  came  that  the  corresponiliiiL;  Ijiiili^li 
statiiais  at  CarTiarvon  and  Towyn  (Wales)  had  been  coniinaiiili  .ivil 
by  Great  Britain  for  the  Admiralty.  Astrong  transniiaiur  .lr|iaii  iiu  iit 
had  been  organised,  and  24  hour  service  was  to  be  provnlr.!  i  liiciu^h  a  t»  w 
commercial  ofiice  in  the  heart  of  New  York's  financial  ■IcIihi,  The 
gross  earning,-!  from  operations  were  8756,372  and  geiirial  .i|,(  lalin.:  and 
administration  ex])enses  .S(i34,!).58,  leaving  net  eaniiiiLis  sl.'l.iiU,  'I'o 
this  must  be  added  income  froTu  investment  of  suri>lns  hnnK  Sl."pli,274, 
giving  net  income  for  yiai  (I.,  f.in  .barging  reserves)  8271,888.  Of  tliis 
there  has  been  applied  tui  A'  |im(  lalion  of  coast  stations  $30,037,  for 
depreciation  of  ship  stalhiiis  s:;'.i,17:i,  against  expiration  of  jiatents 
850,000  and  contingencie.-,  S12,.')UU,  leaving  a  surplus  of  8140,877. 

LONDON  &  LANCASHIRE  FIRE  INSURANCE  CO.  (LTD.)— The  annual 
re]iort  shows  a  successful  year's  working.  The  net  realised  iirofit  in  the 
fire  department  was  i;i4f>,033,  in  the  accident  <lepartment  £80,150  and  in 
the  marine  department  .t22,573,  an  aggregate  of  £248,756.  £180.300  is 
placed  to  reserve,  which  has  now  reached^the  handsome  total  of  £3,41)6,344. 
The  total  security  to  policy  holders  now  amounts  to  £6,107,.594. 

MERTHJR  ELECTRIC  TRACTION  &  LIGHTING  CO.  (LTD.)— The  direc- 
tors' re|i..rt  for  l!Mt  .slal's  that  1  lie  ,a|.ital  ixiwndilun'  amounted  to 
£13,6X!I.  The  n-venn.-  wa.  ti' l.iis,-,,  ,..iii|,an,l  «itl,  1-L't.ll34  in  101.3.  and 
atti-r  .|.-du(ling  allex|Hi,,.  -  ,  l,ar,calilr  tn  ivvrnnr  iindn.lniL.  ill.Mi  lor 

d.-lic-nlure  and  other  intn    i  i.  .umI    .  1 1  mj  ,,   hir  tL'.iiniM nruals  fund. 

Ihi-  surplus  is  £5,362.  Tli.  .In.  .  I.n  -  |ii..|..i  .'  I.,  pla.  .■  I..  rr.M  i\..  Cl.OUt' 
to  pay  dividend  at  the  rale  of  7  per  cent,  per  annum  on  the  ordinarv 
shares  and  to  carry  forward  £723. 

RHONDDA   TRAMWAYS  ELECTRIC  SUPPLY  ;C0.  (LTD,)— At  the  recent 

nicclniL'  the  duc.lors'  repcrl    elated  that   tl...  ...nirc.l  and  nianagenient 

of  I  he  uM.li-rlaknig  iva,,  in  111.-  Iiands  onii.-  KlMHidda  Trani«  avs  Co.,  who 
wcrr  enlitlrd  1o  all  i.rolil.s.  an.l  llierrf.n.-  Ilir  pi..lil  of  t2,IHK»  had  be.ai 
Iranstrrrrd  to  llie  Tianiwa.\s  (  ,,. 

RICHARD  JOHNSON,  CLAPHAM&,MORRIS(  LTD.)  I'Ik  ir  wasa  net  pmlK 
of  £20,024  on  the  ])ast  year's  work,  and  with  £6,108  brought  forward  the 
total  was  £31,222.  A  dividend  of  7\  per  cent,  on  the  ordinary  shares, 
making  10  per  cent,  for  the  year,  has  been  declared,  £7,.')0I)  has  been 
placed  I.,  reserve,  and  til.lidK  earri.al  forwaid. 

STRATFORD-ON-AVON  ELECTRICITY  CO.  (LTD.)— At  the  reeint  meeting 
the  directors'  report  Htat<;d  that,  though  there  was  a  considerabhi  acces- 
sion of  conHuniers  during  the  year  UI14,  the  revenue  for  the  latter  half 
showed  H  slight  cli'cline.and  expenditure  was  nlto  higher.     Tlie  directors 


might  have  recommended  a  small  dividend  but  in  the  present  circum- 
stances it  was  deemed  wiser  to  strengthen  the  reserve  and  increase  the 
amount  to  be  carried  forward.  After  allocating  £200  to  reserve  and 
depreciation  the  available  balance  w-as  £189.  Directors'  fees  absorbcl 
£50  and  £139  was  carried  forward.  74,451  units  were  sold  for  lightin;;, 
56,370  for  power,  and  about  12.000  for  heating.  The  average  price 
obtained  was  3-26d. 

■  SWANSEA  IMPROVEMENTS  &  TRAMWAYS  CO.— The  directors  report 
states  that  the  revenue  for  the  \ear  amounted  to  £66,716.  Is.,  a  decrease 
of  £2,030  8s.  9d.  compared  "with  1913.  The  available  balance  is 
£16,229.  Ss.  Id.,  and  the  directors,  after  placing  £3,000  to  reserve  and 
payment  of  dividends  of  6  and  5  per  cent,  respectively  on  the  two  classes 
of  preference  shares,, propose  to  pay  a  dividend  at  rate  of  6  per  cent,  per 
year  on  the  ordinary  shares  in  respect  of  which  an  interim  dividend  at  the  iij 
rate  of  5  ]icr  cent,  per  ainiuin  foi-  the  half-year  was  paid  in  October  last. 
The  balance  forward  is  £2,831. 

WESTERN  UNION  TELEGRAPH  CO.— The  accounts  for  the  year  ended 
Dec.  31,  1914,  show-  gross  operating  revenues  .S46. 264, 776.61,  operating 
expenses,  including  repairs,  reserved  for  depnciation.  rent  for  lea.se  of 
plants,  taxes,  &c.,  amounted  to  .840.578,750.90,  and  after  adding  income 
from  loans  and  investments  (81,022,611.30)  and  deducting  interest  on 
bonds  of  Western  Union  Co.  (81,337,242.50),  the  balance  is  $5,371,394.51. 
The  surplus  at  Dec.  31, 1913,  was  89,705,791.85,  and  after  adding  balance 
for  1914  and  balance  of  other  surplus  reserved  transferred  to  surplus 
account  (83,451,921.72),  and  deducting  amount  transferred  to  reserve 
for  accrued  depreciation  as  representing  depreciation  accrued  on  ocean 
cable  plant  prior  to  Dec.  31.  1913  (81.000,000.00),  miscellaneous  adjust- 
ments (88,300.92)  and  dividends  paid  and  declared  (83,988,886.00)  the 
surplus  is  813, .531 .921,16,  The  report  states  that  the  value  of  telegraph 
lines  anil  ei|ui]iiiu-iit  lias  Im  .  n  in.  r.  a-.  .1  by  .83,851,798  :  there  have  been 
added  to  land  line  jilaiit  2.4  IP  mil.  >  ..I  p. .le  line,  27,458  miles  of  iron  wire, 
I5,752milesof  copper  wire  and  2,464  miles  of  wire  in  .cables,  a  large  portion 
of  the  latter  being  iinderground.  At  the  close  of  the  year  there  were 
25,784  offices  operating  in  conjunction  with  1,581, .571  miles  of  telegraph 
wire,  210,515  miles  of  pole  line,  and  26,768  miles  of  ocean  cables,  the 
latter  having  been  extended  by  494  miles.  The  report  states  that, 
pursuant  to  an  agreement  (which  became  effective  on  .Ian.  1,  1915),  the 
Canadian  Northern  Telei:ra]ih  Co,  and  the  Great  North  Western  Tele- 
graph Co.  cointine.l.  nil. I.  I  I  li.  innii-  ..f  the  latter  company  and  acquired 
control  of  the  shall  s  .,u  11, . I  l,\  ih.-  W.-stern  Union  Co.  in  the  Great  North 
Western  Co.,  ei|ual  to  66  |)er  cent,  of  the  capital  stock.  As  a  result  of  tht 
consolidation  the  lines  of  the  new  Great  North  Western  Telegraph  Co 
extend  entirely  across  Canada  from  coast  to  coast  and  the  Western  Uniot 
Co,  will  benefit  bv  obtaining  a  stronc  allv  in  Canada. 


NEW   COMPANIES,   MORTGAGES  AND 
CHARGES,  &c. 

NEW   COMPANIES. 

ANGLO-BORMAH  JWOLFRAM  SYND,  (LTD,)  ( 140,174).— Reg.  May. 
capital  £500  in  £1  shares,  lu  eany  on  the  business  of  dealers  in  an 
treatcrs  and  smoltcrs  of  wolfram  ore,  &c.  Private  company,  lie; 
office  :  Ocean  House,  Great  Tower-street,  E.G. 

ARDEE  ELECTRICAL  CO.  (LTD.)  (4,235.)— Reg.  in  Dublin  on  April  2: 
with  a  ea|iilal  uf  .t."),!!!!!!  ni  II  shares,  to  aecjuirc  and  carry  on  the  businei 
of  an  eli'clrii-  hghl,  heat  and  power  producer,  generator  and  distribute 
&e.,  carried  on  by  .1.  W,  MeKeever.  .I,l\.  at  Ardee.  Co.  Louth.  Prival 
company.    .1,  W,  MeKeever  is  lirst  director,    Reg.  office,  Ardee, Co.  Lout! 

BEROASSE  ROTARY  ENGINE  (PARENT  CO.)  (LTD.)  ( 140,090).— Re 
Ai)ril  27,  capital  £6,000  in  ."i.dlHI  participating  non -cumulative  prefereni 
shares  of  £1  eaeh,  and  20.(IIUI  ihhrred  shares  of  Is.  each,  to  carry  on  tl 
business  of  nuitor  engine  and  bod^-  builders,  meclmitical  and  gener 
engineers,  electricians,  &c.  Private  company.  Reg.  office  :  l.Centr 
Building,  Westminster,  S.W. 

FERGUSON,  PAILIN  &  CO.  (LTD.)  (140,150.)-  Heg.  May  1.  capit 
tlll.OIIII  ill  £1  shares,  to  carry  on  the  business  of  electrical,  meehanioi 
hyilranlie  and  gi'iieral  engineers,  swilehboard  and  cable  makers,  man 
fai  tmers  of  machinery  and  apparatus  of  all  kinds,  &c.  Private  eompan 
I'irst  directors  are  S.  Fergu.son  (permanent ),  .1.  Pailiu,  ti.  Pailin,  J.  A 
Pailin,  A.  Paihu  and  G.  Pailin,  jun. 

FRANCIS  POLDEN  &  CO.  (LTD)  (140.231).-  lieg.  May  7.  capit 
£.".,(1110  111  £1  shares.  In  cany  on  hiisiiiess  of  electrical  and"  meeliiUlii 
cngliu'er.s.  nianufael  urers  of  niaehinery  of  all  kiiiils.  tool  makers,  mot 
workers,  Ac,,  and  to  adopt,  an  agicemeni  with  F.  C.  I'olileu.  I'riva 
companv.  First,  directors  are  K.  C.  I'olden  (permanent  cliHirinau  ail 
inaiiiiging  <lireel  or)  and  ( '.  .1.  Polden.    l!cg.  „|)ice  :  .5li,  Cannon  street,  ]S. 

H.  L.  V.  PEARN  &  CO.  (LTD.)  ( 13!l.<lol).— Reg.  April  14,  capital  £l,Dl| 
in  £1  sh.vres,  to  ac(|Uire  from  A.  E.  Lamkin,  electrical  engineer,  sl| 
benefit  of  certain  inventions,  to  develop  and  turn  to  account  aamei  ' 
carry  on  the  business  of  elect rieians,  mechanical  engineers,  supplieti 
electricity,  .&c.,  and  to  adopt  an  agreement  with  the  .said  A.  E.  Ijamkil 
I''.  H.  Hadow  and  H.  L,  \',  Pearn.  Private  company.  First  diraotol 
are  :  A.  I''.  Lamkin,  II.  1..  \'.  Pearn  anil  l'\  II,  lladow"(ehairmnn).  Bp| 
olliee  :   3  7,  Soul hampton-sl reel .  Slran<l,  W.C. 
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STATUTORY   RETURNS. 

BRITISH  L.  M.  ERICSSON  MFG.  CO.  (LTD.)— In  return  to  JIarch  31. 
capital  is  £200.000  in  £1  sliares  (99.990  preferenr-p  and  100.010  ordinary). 
All  shares  taken  np.  £1  per  sliare  called  up  on  otl.DKl  (irdinarv,  8,^.  per 
share  im  ".0,000  ordinary  and  £1  per  share  on  !l9.9il0  preferenee  shares. 
£170.000  |Kiirl.  £:tll.O(H'l  (12s.  per  share)  considered  as  p.iid  on  50,000 
ordinary  sliaivs.      .\|..,  tMa^rs  and  charges,  £50,0110. 

CHARING  CROSS,  WEST  END  &  CITY  ELECTRICITY  SUPPLY  CO. 
(LTD.)  The  capital  at  Jlarcli  18  is  £2.100,000  in  i:iO,000  i)refercnce, 
i:i0.0lill  ordinar\-.  SO.OOO  City  undertaking  preference  and  80.000  Citv 
iiiidiilakinL'  "idinnrv  shares  of  £5  each.  80.000  preference,  80,000 
ordinarv.  soiiiiii  (  n  \  uiidrit;ikinj  |iirfrrenee  an<l  70.00(1  City  undertaking 
ordinarv  >li.iiv-  i.ik.ii  u|i.  1 1  .JOI  i.oiii  I  paid  on  tlu'  p}i-ference,  oi'dinary 
and  City  uiidntakniL;  ))iefeienee.  £:>50.000  considered  as  paid  on  the 
Gty  undertaking  ordinary.     Jlortgages  and  charges,  £1,087,178. 

DIRECT  SPANISH  TELEGRAPH  CO.  (LTD).— The  capital  in  return  to 
April  I  is  £95,000  in  13,000  ordinary  and  O,0t)0  i)reference  shares  of  £5 
each.  12,931  ordinary  and  (i.OOO  preference  shares  taken  up.  £94,055 
paid.     Mortgages  and  charges  nil. 

W.  T.  HENLEY'S  TELEGRAPH  WORKS  CO.  (LTD.)— The  capital  at 
April  2  was  £400.000  in  40.000  preferenee  and  40.IMI(I  ..rdinary  shares  of 
£5  each.  All  shares  taken  up.  £5  per  share  called  up  on  39,880  pre- 
ference and  32.010  nnlinary.  £302,48(1  paid.  £.37.520  .-Mii-ldnvd  pai.I 
on  120  i.ref.ivnr  •  and  7.:;si  ordinary.  .Mortgages  and  eliai  j,.  1 1  .-.ii.iHid. 
JARROW&DISTRICrELECTRICTR&CTIONCO.(LTD.)—(.Mii(  alio  Hum 
to  Ma(<li  15  is  t."i(  1.(100  in£l  shares.  All  shares  taken  up  and  £1  per  share 
ailed  up.  £40,001.  15s.  paid  (including  £16.  15s.  paid  on  .55  shares  for- 
■(Sited),  leaving  £3S.  5s.  in  arrears.     Mortgages  and  charges  :   £14,800. 

KENSINGTON  &  KNIGHTSBRIDGE  ELECTRIC  LIGHTING  CO.  (LTD.)  — 
""apital  at  .March  IS  was  £:!.-.0,000  in  £5  shar.'s  (.-.O.ooo  ,,rdiiiai\-.  lo.OOO 
1st  preference  and  10.000  2nd  i.r.frnMice).  21,000  ordinary.  10,000  1st 
ireference  and  10,000  2ntl  preference  shares  taken  up.  £5  per  share 
ailed  up  on  15,968  ordinary,  10,000  1st  preference  and  10,000  2nd  pre- 
erence  shares.  £179,840  imid.  £25,160  considered  as  paid  on  5,032 
rdinary  shares.  Mortgages  and  charges,  £115,000.  Stock  issued  by 
onipany  in  conjunction  with  Netting  Hill  Electric  Lighting  Co.  (Ltd.), 
231,000. 
LONDON  ELECTRIC  SUPPLY  CORPN.  (LTD.)— In  return  to  March  1 1 
vpital  is  £1,300,000  in  200,(100  ordinary  shares  of  £3  each,  90,000  pre- 
renee  shares  of  £5  each  and  250,000  unclassified  shares.  111,000 
•dinary  and  89,840  preference  shares  taken  up.  £3  per  share  called  up 
1  the  ordinary  and  £5  per  share  on  the  preference  shares.  £782,360 
lid,  including  £160  paid  on  160  shares  forfeited.  Mortgages  and 
larges  :    £487,355. 

MATHER  &  PLATT  (LTD.) — According  to  return  to  March  13,  capital 
£1,000,<X)0  in  40,000  preference  shares  of  £10  each  and  600,000  ordinary 
ares  of  £1  each.  All  shares  taken  up.  £10  per  share  called  u])  on 
,200  preference  and  £1  per  share  on  25,000  ordinary  shares.  £317,000 
id.     £68.3,000  considereil  as  paid  on  the  remainder.     Mortgages  and 

s  nil. 

(JOTTING  HILL  ELECTRIC  LIGHTING  CO.  (LTD.)— According  to  return 
March  9  cajjital  is  £201,352.  10s.  in  17,002  non-eumulative  6  per  cent, 
tference  ami  2.908  cumulative  6  per  cent,  preference  shares  of  £10  each 
I  27.0.50  ordinarv  shares  of  l.s.  each.-  11,402  non-eumulative  pre- 
enee.  2.998  cuniulat  ivc  preference  and  27,050 ordinary  shares  taken  up. 
15,3.52.  10s.  jiaid.  .Mortgages  and  charges,  £64,000,  and  jointly  with 
1  Kensington  &  KniL'litsbritlge  Electric  Lighting  Co.  (Ltd.),  a  further 
11,500. 

TELEGRAPH  CONSTRUCTION  &  MAINTENANCE  CO.  (LTD.)— The  capital 
■et(((Ti  to  .March  Is  is  £448.200  in  £12  shares.  All  shares  takeiv  up,  and 
8,200  paid.      .\lort..<aLn-s  and  rhaiLM'.s  nil. 

VASTE  HEAT  &  GAS  ELECTRICAL  GENERATING  STATIONS  (LTD,)  — 
ret(n-n  t<i  .March  24  lapit.d  is  £:!.'.o,0(.l(l  in  £1  shans.  :;20,(I00  shares 
cn  ii|i.      £320.000  paid.      .Mortgages  and  chaigcs  nil. 

MORTGAGES  AND  CHARGES. 

lELLYAR  &  SONS  (LTD.)  S.-mnd  drl,,n1  ni  r  dated  .\pril  24,  1915.  to 
■I-  £10(1,  rh.irL'i-d  ..n  .oni|,aii\^  niid.i  I  a  Lin-  and  properly,  present 
fdliiir.  111.  Im.Iuil;  (niiallid  rapital.  sul.].-.(  (o  prior  dehentin-o  on 
ch  £4:tC.  nriiains  ,,«i„j;.  }|,,ld,M,  .Mrs.  K.  E.  Calton. 
ESISTO  ELECTRICAL  MFG.  CO.  (LTD.)— Particulars  of  £.5,000  deben- 
■s,  created  .\p(il  12,  1915,  have  been  filed,  amount  of  present  issue 
ig  £400.  I'lupiily  charged,  company's  undertaking  and  property, 
uding  iniiallcd  and  unpaid  capital.  No  tru.stecs. 
OVELTY  CONSTRUCTION  CO.  (LTD.)— Memorandum  of  satisfaction 
Stent  of  £265  on  April  12,  1915,  of  debentures  dated  May  31,  1912, 
(ring  £915,  has  heen  filed. 

RECEIVERSHIP. 

•  H.  TURNER  &  CO.  (LTD.)     Xot  ice  of  appointment  of  f!.  A.  Turner, 

!Jtation-road,  Willi-silm  .l\iri<t  i..ri.  as  receiver  and  manager  on  .Mav  5, 
'•.under  powers  eontainc.l  in  2nd  d.-l«-nl  uiv  dated  Man-li  25.  1913, 
been  (iled, 

I     COMPANY  INCORPORATED  OUTSIDE  THE  U.K. 

UJADIAN    POWER.    CEMENT   &    BRICK   WORKS     (LTD.)    (I.HSf).— 

*  culais  liir-d   .\|iril    11.      Ca]>ital    s:;.000.000  in    .SI   shares  (2,01M),I(00 

iliilive  preference  and    l,(JOO,000  common  shares).     Keg.  in   Nova 

'  in  l)<'.emlicr,  1912.      British  addresis  :   H\,  |{edfords(|iiare,  W.C, 

".  ( ',  Huiu'ii  is  authorised  to  accept  service. 


CITY  NOTES. 


MEMORANDA  (May  12).— Bank  r.ato  5  per  cent,  (since  Aug.  R,  1914). 
Consols  6(ii.  Consols  I'ay  Bay  .Tune  1.  Stocks  and  Shares  Ticket  Days 
May27anir.fnnelO.    Pay  Days  May  28  and  June  11,   Priecof  silver,  23,5d. 


CENTRAL  ELECTRIC  SUPPLY  CO.  (LTD.)— The  4  per  cent,  guaranteed 

delienture  stock  tra((sfer   I ks  of  this  company  will   be  closed   from 

May  18  to  31  inclusive.  ])reparatory  to  payment  of  interest  due  .lune  1. 

CONSTANTINOPLE  TELEPHONE  CO.— A  circular  has  been  issued  to  the 
shareholders  of  this  company  (the  Soeiete  Anonyme  Ottomanc  des  Tvlij- 
phones  de  Constantinople)  by  Mr.  M.  Webster  Jenkinson,  the  company's 
representative  in  the  LTnited  Kingdom,  stating  that  the  Turkish  Govern- 
ment have  taken  possession  of  the  company's  system  in  Const 9ntinn])le. 
The  general  manivger  (Mr.  E.  Douglas  Watson)  and  r.ii(i-li  -^^(.ilT  were 
expelled  and  have  arrived  in  England.  Minutes  dr-n  iluni;  (he  con- 
fiscation of  the  plant  and  property  by^  the  Turkish  authuiitirs  have  been 
received,  and  a  protest  has  been  addressed  by  the  Constantinople  direc- 
tors to  the  Turkish  Government.  It  is  hoped  that  it  will  soon  be  possible 
for  the  British  staff  to  return  and  for  the  company  to  resume  possession 
of  ii-i  |ilant,  and  an  endeavour  will  be  made  to  obtain  reparation  for  the 
li',.s  lodirtcd  by  the  action  of  the  Turkish  Government,  The  Turkish 
authorities  based  their  action  on  ai'ticlc  23  of  the  Convention,  which 
conferred  Kpni  ili'>  S(at:'fullpowerto  inspect  and  supervise  the  service, 
&c.,  and  al.^  i  t  hi'  ri^lK  to  assume  control  of  the  service  on  all  or  any  part 
of  the  system  V.  hen  nrcessarv  for  the.  public  safety;  the  company  shall 
have  no  right  to  d(mianil  i'iiii|HMHation  on  this  seore.  The  matter  is 
receiving  the  most  careful  ■  nn-id 'i.ii  iim  of  the  European  directors,  and 
every  possible  .step  has  been  .uid  will  lie  taken  to  protect  the  interests  of 
shareholders  and  bondhoklers. 

W.  T.  GLOVER  &  ,  CO.  (LTD.)— A  petition  has  been  presented  to  the 
High  Court  of  .Tustice  to  confirm  alterations  in  the  articles  of  association 
to  authorise  the  coinpany  to  acquire  and  work  lead,  copper  and  coal 
mines,  to  smelt  and  work  ores,  to  manufacture  articles  of  lead  and  copper 
and  alloys  of  same,  copper  and  other  metal  wires,  asphalt  troughing,  &c. 

KALGOORLIE  ELECTRIC  POWER  &  LIGHTING  CORPN.  (LTD.)— The 
directors  have  declareil  a  diviilend  on  the  preference  shares  at  the  rate  of 
4. per  cent,  per  annum  for  the  six  months  ended  March  31. 

KAMINISTIQUIA  POWER  CO.  (LTD.)— "  ii  directors  have  declared  a 
dividend  of  H  per  cent,  (or  at  rate  of  6  jier  cent,  per  annum)  on  the 
^'omnion  stock  for  the  quarter  ended  Apiil  30. 

TRAMWAYS  &  GENERAL  WORKS  CO.  (LTD.)— The  directors  recommend 
a  dividend  of  6iil.  per  share  for  the  past  year,  carrying  £207  forward. 


ELECTRICAL  COMPANIES'  SHARE   LIST. 

What  were  known  as  "  official  quotations  "  are  not  now  issued,  but; 
we  give  below  the  latest  prices  at  which  actual  transactions  took^place 
on  or  before  Wednesday,  May  12.  The  greatest  care  is  taken  in  compiling 
these  figures,  but  the  difficulty  of  verification  is  now  much  increased. 
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Electricity  Supply. 

Bournemouth  &  Poole  E.L.  Oid 

Do.    4i%  C'jm.  Pref 

Do.     6%  Cum.  2nd  Pref 

Brompton  &  Kensington  Ord . : 

Central  Elec.  Supp.  G.  Deb.  St 

Charing  Cross  West  End  Si  City  Debs... 

Do.    4l%Pref 

City  of  London  Elec.  Lt.  Ora 

Do.    6%  Pref 

Do.    5%  Deb.  St 

County  of  London  6%  Pref 

Do.    2nd  Deb 

Edmundson's  Elec.  Supp.  4J%  Debs... 
Kensington  and  Knightsbridge  Ord.  . . 
London  Elec.  Supp.  6%  Pref 

Do.     4''{,  Mort.  Debs 

Metropolitan  E.  Supp.  Ord 

Do.     1st  Mort.  Deb 

Newcastle  &.  Dist.  E.L.  6%  2nd  Dbs  . . 
Newcastle- 'on-TyneE.S.5%2dMt.Db.St. 
Norfti  Metropolitan  E.  P.  Supp.  6%  Prel 
South  London  E.S.  Ist  Mort.  Debs.    , . 

UrbjnElec.  Supp  4!%Db.St 

Westminster  E.S.  Corp.  Ord 

Do.    4i%Cum.  Pref 

Electric  Railways  &  Tramways. 

British  Elec.  Traction  5%  Debs 

Do.    6%  Cum.  Pref 

Central  London  Guar.  Assented  Ord, . . 

Do.        do.        AssentedDef.  Ord.  .. 

Lanarkshire  Tramways 

London  Electric  Ry.  Ord 

Do.    4%  Pref 

Do.    4%  Debs 

Metropolitan  Ry.  Con.  Ord 

Do.    31%  Prel 

Do.    3»% C.-invcrtible  Pref 
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5    .^  U 


Mar,  Sept 
Feb,  Aug 
Feb,  Aug 

Mar,  Sept 

Jan.'july 
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Jan.  Jly, 
Apl,  Oct 
Mar,  Sept 

Jan,  Jly. 

Apl,  Oct 
Feb,  Aug 


Feb,  Aui? 
Jan,  July 
Mar,  Sept 
Jan.  Jly, 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 


tEi  dividend  or  interut. 
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ELECTRICAL  COMPANIES'   SHARE   LIST.— Continued. 


" 

Last 

Dr7i- 

w 

DEND 

St 

.1i% 

3^% 

t.t 

St. 

4% 

St. 

4»°/„ 

6% 

4% 

St 

4% 

St. 

4% 

£t '  6% 


'  1/9  J 

I    1/0 

lOOl  5% 


2-  7j»;, 


5 
5 

5/0 
2 /ft 

lb% 

f)"/o 

1 

6% 

4% 

:o 

ft/O 

b 

'-iO'^n 

2/3 

4+% 

111 

5% 

10 

Sif, 

lUO 

4% 

12 

;ih/o 

100 

4% 

1 

I2i% 

M 

St. 

4% 

1(X> 

4J% 

St 

30/0 

;«)/() 

St 

4% 

10 

b% 

10 

10/U 

.S/O 

10 

4% 

2b/C 

r//h 

St 

4% 

St 

4% 

?/ft 

K 

?2"n 

2b 

13% 

2/0 

l/4i 

Price, 
Wed., 
May  12. 


Rate    ; 

per  cent,  i 
Yielded,  i 


$2 

,  5% 
1  7!.d. 
••    4i% 

1;  lO'Vi 

ft     4% 

S*J  4J% 
5   3/0 
5   5% 
41% 
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4% 

2/9 
5    2/9 

100    $1J 

lOOi  $1J 
Si  4/0 
51  2/6 

Stj,  4i%' 
S  91% 
•■!  5% 
S,  6% 

100   5% 


Electric  Railways  and  Tramways 

Metropolitan  Ry.  35%  A  Debs 

Do.    31%  Debs 

Metropolitan  Dist  Ry.  Ord 

Do.    4%  FYior  Lien 

Do.    4i%  First  Pref 

Do.     6%  Perp.  Debs 

Do.    4%  Debs 

Do.    4%  Debs.  (1903-5) 

Do.    4%  Guar.  Stock 

Underground  E.  Rys.  of  London  Shares. 

Do.    AOrd 

Do.    6°i,  Inc.  Debs 

Do.    6%  Inc.  Sds.,  with  coup.  15 

Do.    4i%  Bds 

Yorkshire  W.  Riding  Ord 

Electric  Manufacturing,  &c. 

Babcock  &  Wilcox  Ord 

Brit.  Aluminium  Ord '. . . . . 

Do.    Prior  Lien  Debs 

Do.     6%  Pref 

Brit.  Insulated  &  Helsby  Ord 

Do.    6%  Cum.  Pref 

'  British  L.M.Ericssion  Mfg.Cm.6%  Pref. 

i  Brit,  Westinghouse  Pref 

,     Do.     6°„  Prior  Lien  Dehr. 

Do.     4%  Mort  Deb.  St 

Callender's  Cable,  &c.,  Co.  Ord 

Do.    5%  Pref 

Castner  Keliner 

Dick,  Kerr  &  Co.  6",,  Pref 

Edison  &  Swan  U.EIec.Lt.  A.  £3  pd 

Elec.  Construction  Ord 

Do.  4%  Debs 

General  Electric  6%  Pref 

W.  T.  Henley's  Telegh.  Wks.  Co.  Ord. . 

Do.     4J%  Cum.  Pref 

Do.     4{%  Db 

India  Rubber,  G.  P.  &c.,  Ord 

Do. Pref 

Do.      4%  Debs 

Telegh.  Con.  &  Main.  Co 

Do.     4;%  Debs 

Vickers  Ord 

Do.    5%  Pref 

Do.    1st  Debs 

Do.    4i%  2nd  Debs 

Telegraphs. 

Anglo  American  6%  Pref.  Ord 

Do.    Def.  Ord 

Commercial  Cable  4%  Debs 

Cuba  Submarine  Ord 

Do.     10%  Pref 

Direct  Spanish  10°^  Prel 

Direct  United  State: 

Eastern  Tel.  Co.  Ord 

Do.    3J%Pref 

Do.    4%  Debs 

Eastern  Extension  TeL  Co.,  4%  Debs. . . 

Do.    Ord 

Gt  Northern  Tel.  Co.  Ex  Coup.  6   

Indo-European    

Marconi's  Wireless  Tel.  Co 

Do.     7%  Prel 

West  India  &  Panama  Ord 

Do.     1st  Pref 

Western  Telegh.  Co 

Do.    4%  Deb.  St 

Telephones. 

American  Telephn.  &  Telgh.  $100  Cap. 

Cuban  Telephn .  Co .  5%  Bds 

Mon  te  Video  Telephn.  Ord   

New  York  Telephone  4  J%  Bds 

Oriental  Telephone  Ord 

Do.    Db.  St - 

Telephn.  Co.  of  Egypt  Db.  St 

United  River  Plate  Ord 

Do.    S^i  Cum.  PTef 

Do.    Deb.  Stk 

Financial  and  Investment. 

GIobeTelegh.  &  Trust 

Do.    6%  Pf 

Mackay  Companies' Common  

Do.     $100  Pref    

Submarine  Cable  Trust  Certs 

Colonial  and  Foreign  Railways, 

Anglo  Argentine  Trams.  5%  Debs.  ... 

Do.    4i%  Debs 

Do.    4%  Debs 

Do.    5!%l3tPref 

Do.    5i%  2nd  Pref 

Brazilian  Traction  Ord 

Do.    6%  Pref 

BrisbaneTramsOrd 

Do.    5%  Cum.  Pref 

British  Columbia  4^%  Con.  Debs.  . . . 
Calcutta  Elec.  Trams.  Ord. 


-cont. 
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Tramways ,  &c. 
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HETAL  PRICES. 

Messrs.  J.  B.  Gamham  &  Sons,  132,  Upper  Thames-street,  London,  E.C.,  quote  under 

date  May  12,  the  following  as  the  present  basis  prices  of 

New  Mbtau,  per  lb.  per  ton. 

Solid  Drawn  Brass  Tubes... ..„_     Hid.     Antimony  .,..__  .,.^.,..  £100    0    0 
Solid  Drawn  Copper  Tubes  ......     13id.     English  Lead ..-......« .•     £21    0    0 

Brazed  Copper  Tubes 13id. 

Brazed  Brass  Tubes 13}d.  Old  MsTAUi  per  t  :i. 

Brass  Wire „     1 2id.     Clean  Scrap  Copper  ......—    £73    0    0 

Copper  Wire  ,...,....     12;d.     Braziery  Copper  Scrap......    £65    0    0 

Rolled  Brass ...„..„       \2i.     Clean  Scrap  Brass ».»     £50  10    0 

BrassSheets  „„__„_     12id.     Old  Lead    ,     £18  10    () 

Old  Zinc £45     0    0 

per  ton.      Hollow  Pewter ....».,  £120    0    0 

Copper  Sheets    _„..„„.  £100    0    0      Black  Pewter £85    0    0 ' 

Spelter £61    0    0     Gun  MeUl £62  10    OL 

Mr.  A.  Joseph,  Earl-streat,  London-road,  Southwark,  London,  SE.,  quotas  under  data  I 

May  1 1 ,  the  following  prices  of  .Scrap  Metals  : —  I 

per  ton.  per  ton. 

Aluminium  Cuttings    „    £66    0    0     Old  Lead £19  0     ( 

Clean  Mixed  Brass £52  10    0     Tea  Lead £17  10    C 

Clean  Copper £72    0    0      Old  Zinc £47     0    0 

Braziery  Copper £65    0    0      Hollow  Pewter £120    0    0 

Gun  Metal £63    0    0     Shaped  Black  Pewter £85    0    0 

Mr.  Joseph  can  supply  solder  at  the  following  prices  per  ton  :  Plumber's  Solder  (lo  bat 

or  strip),  £75 ;  Commercial  Tinman's  Solder,  £9,'^ ;  Blowpipe  Solder,  £105. 


ELECTRIC  TRABIWA7  &  RAILWAY  TRAFFIC  RECEIPT! 


100   5% 
44% 


St  I  5% 
5% 


1 


•  •I  Sty. 


Havana  Elec.  Ry.  5%  Bds 

Madras  Elec.  Tr.ams  6%  Cum.  Pref.  . . 

ManaosTramsS%  Debs 

Mexico  Trams  Common  St 

Do,    5%  Bds    

Montreal  Street  Ry.  4!%  Debs.  (1922) . . 
Rio  de  Janeiro  Tram,  L.  &  P.  50  yr.  Bds 
Toronto  Railway  C^.  4J%  Bds 

Colonial  and  Foreign  Electric  Supply.  & 

Adelaide  Elec.  Supply  6%  Pref 

Do.    5%  Debs 

Bombay  E.  S.  &  T  6%  Pref 

Calcutta  E.  3.  (Zorp.  Ord   

Do.     Z°/o  Pref  

Canadian  On.  Elec.  Ck)mmon  St 

Melbourne  Elec.  Supply5%  IstMt  Debs. 

Do.    5%  Cons.  Dob.  St 

Shawinigan  Water  &  Power  5%  Bds 

Do,    Cap.  Stock 

Toronto  Power  4i%  Debs.  St 

Do.    4 J%  Cons.  Deb.  St 

Victoria  Falls  &  Transv.aal  P.  Co.,  6%Pf 

Do.    SJJo  2nd  Mort.  Debs, 


57 


95i 


1021 
lOOi 
101) 


i 


Mar,  Sep 
Feb,  Aug 


Inc.  or  dec. 
(a) 


Apl,  Oct 


Aberdeen  Corporation  ... 

Anglo-Argentine 

Ashton-under-Lyne 

Ayr  Corporation 

Bath  Electric  Trams,  Ltd 
Birkenhead  Corporation., 
t  Birmingham  (x)rporation. 
Blackburn  Ckirporation  . . 

Bolton  (^rporation 

t  Bournemouth  Corporation 
Bradfora  Corporation  .... 
Brighton  Corporation  .... 
t  Bristol  Trams  Sl  Carriage 
Burnt  ah  E.  Trams  &  Ltg. 
Burnley (^rporation   .... 

Burton  Cx>rporation 

Bury  Corporation 

Calcutta  "Tramways  (^.  .. 

Camborne-Redruth   

Cardiff  Corporation 

Central  London  Railway. . 
C^rk  Electric  Trams  (30. . . 
Croydon  (!x)rporation  .... 

•Derby  Corporation 

Dover  Corporation 

Dublin  &  Lucan  Railway  . 

Dublin  United 

Dundee  Corporation 

East  Ham  Council 

Erith  Urban  (^uncil .... 

Exeter  Corporation 

Glasgow  Corporation ..... 

Glossop  Trams 

Gloucester  Corpn 

t  Halifax  Cx>rporation 

Hastings  Elec.  Trams  Co. 

Hong  Kong 

Huddersfield  Corpn 

Hull  (>5rporation 

ilford  District  Council... 
Ilkeston  Ck>rporation .... 
Ipswich  Corporation  .... 

IsleofThanetCi) 

ICilmamock  Corporation . . 
Lanarkshire  Trams  Co.  . . 

Lancashire  United   

Leeds  Corporation  

Leicester  Corporation 

Leith  Corporation  

Lincoln  Corporation 

LiverpoolCorporation .... 

Liverpool  Overhead  Rly.. 

Llandudno&ColwynBayR 

London  County  Council  . . 

London  Elec  Ry.  Co.  •  • . . 

London  United 

Lowestoft  Corporation  ... 

Maidstone  Corporation , . . 

Manchester  Corporation  .. 

Mersey  Railway   

Nelson  Corporation 

Newcastle-on-Tyne  (}orpn. 

Newport  (Mon.)  Corpn. . . . 

Nortliampton  Corporation 

Oldham  Corporation  .... 

Pertli  (N.B.)  Corporation 

Perth  (W.A.)  Elec.  Trams. 

Portsmouth  Cx^rporation. 

Preston  Corporation  .... 

Rotherham  Corporation  . 

Salford  Corporation 

Shanghai 

tShetiield  Corporation 

Singapore  Trams 

Southampton  Cxirpn 

Southend  corporation .... 

Sflyb'd8e,Hyde,&c,JtB. 

Sunderland  Corporation  . . 

Sunderland  District     .... 

Swindon  Corporation  .... 

Tynesido  Tram  CO 

Wallasey  Corporation  .... 

WalsallCOrp^ration 

Warrington  CJorporation . . 

West  Ham  Corporation . . . 

Wolverhampton  Corpn... 

Yorkshire  W.R.  Trams  . . . 


1,794 

54.791 

474 

292 

l'.315 
12.934 
1,187 
2,736 
1.988 
6,131 
999 
9,357 
r3,641 
1,555 
281 
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„ 

8 

;; 

8 
8 

"., 

7 
9 

5 
5 

9 

;: 

5 
5 

April 
May 

9 
5 
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;; 
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922 

1,044 


1.376 
562 

1,212 
704 


80,328 

922.187 

2,806 

16,819 

7,202 
70,115 

7,319 
15,130 
11,012 
35,263 

5,520 
157,623 

9,470 
1,558 
7,689 
Rl,06l,081 
2,238 


8,176 
7,786 
5,574 


7,289 

l'.892 
997,090 
2,129 
1.573 
10,948 
13,901 


8,142 

28.i39 
47,179 
52,349 
35,762 
789 
217,981 
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90 


511 
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32,879 

51 

7 

3,728 
14,673 

'5 

S" 
5 

ii'iis 

4,621 
5,255 

'611 

53,728 

S 
5 

6,943 
4.261 

6 
27 

7,871 
14,417 

17 

5i; 

19 

8,793 
6,530 
12,334 

5 
5 
19 

15j899 
5431 
28,176 

3,186  +  406 
1,080  +  60 
1.646   I  -t-       29D 

(a)  These  comparisons  are  with  the  corresponding  period  last  year.      •  Partly  elecli  J" 
t  Includes  omnibusn,  kc  t  Minus  2  days.  I  Minus  3  dan  U  Plus  3  d  »  I 

1Plut2dani         ••  ComiureJ  with  qne  week  more  last  ye.ii.  [ 
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NOTE 


ectronic  Valves  and  Relays. 

Dlrin-g  the  past  three  or  four  years  the  double  anode 

cuuni  valve  has  been  coming  to  the  front  in  telegraphy, 

)ecially  \vireless  telegraphy,  because  it  offers  the  long- 

ight  solution  of  the  problem  of  the  sensitive  and  quick- 

-ing  relay.     It  is  claimed  for  several  forms  of  the  valve 

it  they  can  be  arranged  in  cascade  to  ampUfy  inaudible 

liotelegraphic  signals  some  hundreds,  or  even  thousands, 

imes  while  preserving  the  wave  form  of  the  high-frequency 

Tent  ;    so  that  deUcacy  and  speed  seem  to  be  ideally 

nbined.     Perhaps  the  most  familiar  form  of  this  gas 

ly  is  the  audion,  amplifier  of  de  Forest.     In  this,  as  in 

ers,  the  vacuum  tube  has  as  cathode  an  incandescent 

raent  of  carbon  or  metal ;  it  has  as  one  aitode  a  plate  or 

inder,  and  as  the  other  a  grid  mounted  between  the  plate 

the  filament.     The  function  of  the  filament  is  to  keep 

tting  electrons  or  negative  ions.     The  voltage  pulse  or 

e  to  be  amplified  is  applied  between  the  filament  and 

grid  ;  this  alters  the  number  or  distribution  of  the  free 

^trons  or  ions  in  the  space  round  the  filament,  and  in 

sequence  the  current  produced  between  the  plate  and  the 

nent  by  an  auxihary  constant  voltage  is  altered  also. 

this   "  side  "    voltage   can    be   made   fairly   high   the 

ubility  01  magnifying  the  primary  alteration  of  ionic 

nty  is  evident.     Moreovci,  the  higher  the  side  voltage 

gieater  the  magnification. 


In  a  Paper  that  appears  in  tliis  issue,  Dr.  Irving  L.\ng- 
MUIR  shows  very  strikingly  how  greatly  this  side  voltage  and 
magnification  can  be  increased  by  means  of  extreme 
evacuation  of  the  tu.bes.  This  is  easily  miderstood  ;  for  the 
complete  removal  of  gas  removes  the  opportimity  of  the 
formation  of  ions  by  colhsions  between  electrons  and  gas 
molecules,  which  is  the  limiting  factor  in  ordinary  tubes. 
In  Langmuir's  tubes,  in  short,  the  ions  are  electrons,  and 
consequently  the  "  side  '"  voltage  may  be  raised  to  thou- 
sands of  volts.  Extreme  exhaustion,  however,  is  not  the 
best  state  of  tubes  that  are  to  be  used  as  rectifiers  or 
detectors,  a  matter  also  discussed  in  the  Paper,  wliich  has 
long  previously  been  discussed  and  utihsed  by  Sir  Oliver 
Lodge  in  liis  valve  for  obtaining  high  voltage  direct  current 
from  a  transformer.  These  things,  perhaps,  are  not  the 
most  remarkable  features  of  Dr.  L.\ngmuir's  work.  Two 
others  are  of  outstandmg  importance.  In  the  first  place,  the 
improvements  described  in  the  Paper  have  enabled  the 
Author  to  build-  tubes  that  will  generate  by  well-lmowir 
methods  continuous  liigh-frequency  oscillations  up  to 
powers  not  before  attamed,  so  far  as  we  are  aware.  In  the 
second  place,  the  valves  can  be  used  for  controlluig  the 
dehvery  of  high-frequency  energy  to  an  antemia.  Put 
briefly,  this  control  is  effected  by  altering  in  the  desired 
manner  the  potential  of  the  grid,  while  the  plate  is  connected 
to  a  point  of  high  potential  on  the  antemia.  Triflmg 
alterations  of  the  grid  potential  compel  great  variations  in 
the  plate  circuit,  and  in  the  antenna  current.  Here  we  ha^'e 
a  most  promising  solution  of  the  problem  of  the  high-power 
microphone  for  wireless  telephony.  In  conclusion,  we  may 
remark  that  the  wonderful  work  which  is  already  being 
performed  in  telegraphy  by  the  aid  of  these  ionisation 
instruments  constitutes  one  of  the  most  magnificent 
tributes  to  the  ultimate  wisdom  of  prosecuting  the  most 
abstract,  and  at  first  sight  useless,  branches  of  physical 
science  that  has  ever  been  witnessed  in  the  wliole  history  of 
science. 


The  L.CC.  Tramway  Strike. 

It  is  difficult  to  write  in  anything  like 
on  the  subject  of  strikes  at  the  present 
stress.  The  Empire  is  in  the  midst  of 
struggle,  the  greatest  in  the  history  of  tl 
certain  sections  of  the  conmiunity  appeauto  think  that  the 
pre,sent  is  a  time  in  which  they  should  ndulge  in  strikes. 
The  latest  movement  of  this  kind  is  the  sttike  of- the  London 
County  Council's  tramway  employes.    lithe  conditions  of 


mperate  terms 
me  of  national 
life  and  death 
world,  and  yet 
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the  men  were  exceptionally  bad  it  might  be  felt  that  there 
was  some  justification  for  their  action.  This,  however,  does 
not  appear  to  be  the  case.  The  average  wages  paid  to  motor- 
men  is  £1.  19s.  9d.  per  week,  and  that  paid  -to  conductors 
averages  £1.  16s.  7d.  Also,  those  men  who  are  normally 
paid  less  than  £1.  10s.  Od.  per  week  are  receiving  a  war 
bonus  on  account  ot  the  increased  cost  of  li\'ing.  Notwith- 
standmg  that  the  wages  appear  to  be  good,  the  men  struck 
first  of  all  for  a  war  bonus  throughout  ;  tliis  has,  however, 
now  been  changed  to  the  more  ambitious  demand  of  Is. 
per  day  extra.  This  would  involve  an  additional  expen- 
diture of  £216,000  per  annum,  and  is  altogether  out  of  the 
question  for  an  imdertaking  which  is  already  not  papng 
its  wav. 


It  should  surely  be  understood  that  no  section  of  the 
commmiity  has  the  right  to  demand  that  it  shall  feel  no 
effects  of  the  war,  due  to  increased  cost  of  li\'ing  or  other- 
\vise.  Although  everyone  will  admit  that  a  large  propor- 
tion of  the  workers  have  responded  nobly  to  the  call  of  their 
country,  this  very  response  has  left  behind  a  residue  of  men 
who  seem  to  be  deficient  in  all  sense  of  patriotism,  and  who 
are  willing  to  take  advantage  of  the  occasion  for  their 
personal  ends  alone.  With  tliis  idea  in  view  they  are  pre- 
pared to  break  through  anv  agreement  and  to  act  without 
the  support  of  their  union  officials.  The  effect  of  the  strike 
on  the  L.C.C.  tramways,  apart  from  the  inconvenience 
caused  to  himdreds  of  thousands  of  individuals,  is  to  cause 
a  diminution  in  Government  work.  It  is  true  that  an 
effort  has  been  made  to  maintain  the  service  to  Woolwich, 
but  this  has  been  only  half-hearted ;  and  it  must  be 
remembered  that  Woolwich  is  not  the  only  centre  of  Govern- 
ment activity  in  the  metropohs.  The  whole  thing  shows 
a  most  regrettable  state  of  mind.  At  the  conclusion  of  the 
meetingof  the  C!oimciI  on  Tuesday  Mr.  G.  H.  Hume,  Chairman 
of  the  Highways  Committee,  read  a  letter  from  an  ex- 
motorman,  now  serving  with  the  Army  at  the  front,  in  which 
the  writer  said  that  if  he  had  his  way  he  would  put  Service 
uniform  on  everyone  who  had  come  out  on  strike.  This  is 
a  common-sense  point  of  view,  and  drives  us  to  the  con- 
clusion that  the  only  solution  of  difficulties  of  this  kind  is  the 
adoption  of  compulsory  military  service  so  that  these 
industrial  stoppages  may  cease.  This  would  be  a  grave 
step  to  take,  but  it  seems  to  be  inevitable  if  the  war  is  to  be 
protracted  and  to  be  carried  to  a  successful  conclusion  with 
a  minimum  of  loss  in  men  and  treasure.  The  only  satis- 
factoiy  feature  of  this  disgraceful  move  of  the  L.C.C.  tram- 
way employes  is  that  the  pubUc  seems  prepared  to  support 
the  Coimcil  ,n  compelling  the  strikers  to  ask  for  forgiveness 
and  to  be  alnwcd  to  return  to  their  work  on  the  old  teinis. 
We  hope  the  'Jounril  will  be  e(|ual  to  the  occa-ion. 


A  "Questior.-Box"  Convention. 

Iris  a  (■(Hiinnii  •■.\iH'ri<ncc  in  arranging  technical  meetings 
that  there  is  dfficulty  in  obtaining  a  suitable  selection  of 
Papers  for  reac'ing  and  discussion.  Engineering  matters 
have  a  way  of  becoming  standardised  so  that  they  no 
longer  offer  poiits  which  are  open  to  great  differences  of 
opinion.  On  th»  other  hand,  there  are  many  minor  points 
which,   although  not  sufficiently  important   to   form   tlii^ 


subject  of  a  Paper,  are  of  considerable  interest  and  e\  ', 
importance.     The  difficulty  of  deafing  with  such  points  ha 
been  overcome  in  a  novel  way  in  the  United  States  b 
holding  what  is  called  a  Question  Bex  Convention.    Tli 
exact    procedure    is    not    mdicated,    btit    presumably  a 
members  who  are  willing  to  raise  questions  on  which  the 
desire  information  put  their  questions  into  a  box,  and  tl 
queries  are  drawn  from  time  to  time  as  the  discussion  flaj  j 
As  to  who  has  the  pri%'ilege  of  expressing  the  first  opinion  < 
any  of  these  topics  is  not  stated,  and  we  can  quite  imagu 
that  there  might  be  some  difficulty  in  inducing  members 
take  on  this  task.     Be  this  as  it  may,  the  idea  seems 
have  worked  in  a  very  satisfactory  way  in  Boston,  where 
informal  discussion  of  this  kind  took  place  among  an  aiidien 
of  some  300  members.     One  advantage,  wliich  should  not 
overlooked,  is  the  cheapness  of  the  procedure,  the  cost 
this  particular  case  not  exceeding  £20.     From  the  accoi 
given  of  the  proceedings  it  is  evident  that  the  discussi 
took  a  very  practical  line  and  had  reference  to  all  sorts 
topics.     We  can  also  imaguie  that  the  discussion  had 
certain  freshness  about  it  which  is  often  wanting  in 
discussion  of  a  serious   Paper.     We   commend  this  i 
method  of  conducting  a  meeting  to  the  Incorporated  Mu 
cipal  Electrical  Ai?sociation  if  that  body  should  fir.d  { 
difficidty  in  arranging  a  progiamme  next  year. 


Locating  Shell  Fragments  in  Wounds. — A  method 
localising  shell  fragments  or  other  pieces  of  magnetic  mate 
in  the  human  body,  which  has  recently  been  tested  in  Frar 
is  noted  in  the  ""  Engineer."'  A  powerful  alternating  curr 
electro-magnet  is  brought  near  the  region  affected,  and 
presence  of  a  magnetic  body  ^\^thin  the  flesh  is  indicated  b 
perceptible  trembling  of  the  surface  at  the  immediate  local 
By  feehng  the  flesh  the  sm'geon  can  easily  find  the  spot  wl 
the  trembling  is  strongest,  and  can  thus  locate  the  fragmen 
projectile  with  considerable  accuracy. 

Pacific  Cable. — The  following  categorical  account  of 
alleged  visit  of  an  armed  raider  to  the  Bamfield  Creek  stai 
(British  Columbia)  of  the  Pacific  Cable  Board  appeared  in 
"  Yorkshire  Post ''  and  "  The  Times  "  (London)  during 
week  : — 

"  A  telegram  from  \'ancouver,  British  Columbia,  announces  thatc 
yesterday  morning  armed  raiders  made  an  attack  upon  the  Pacific  t 
Station  at  Bamfield  Bay,  Xancouver  Island.  Several  men  landed 
boat,  and  made  a  hasty  attpm]it  to  cut  the  cable  which  connects  Cai 
with  .-iustraha.  The  sentry  on  duty  iniTnediately  fired  at  them  and  tu 
the  guard  out.  'I'he  guard  rushed  to  the  beach,  but  the  men  by  that 
had  jumped  into  their  electric  humch  and  were  making  off.  Shots 
lired  after  them,  but  it  is  not  Known  whether  any  of  the  raiders  weff 
Owing  to  the  promptness  of  the  sentry,  no  damage  has  been  done  t< 
cable.  It  is  thought  that  the  raiders  were  Germans  from  the  adjoi 
State  of  Washington.  The  (iovernment  has  now  ordered  a  patrol 
to  guard  the  station  from  the  sea." 

On  applying  to  the  Pacific  Cable  Board  in  London  for  verif 
tion,  or  otherwise,  of  tlio  above  report,  we  are  informed  t 
the  ini-idcnt  is  entirely  witlmut  fiuindatiou. 

Differential  Gearing  and  Corrugation. — An  i uteres' 
(xjiennicnt  is  i)eing  tried  (in  the  Hmklcrsfield  CorporBi 
tramway  system  to  prevent  corrugation  of  the  rails.  Accort 
to  the  '■  Electric  Railway  and  Tramway  Journal,"  Mr.  R- 
Wilkinson,  the  general  manager  aiul  engineer,  has  devue 
dilTcrential  gearing  wliicli  has  been  fitted  to  11  of  the  Hudd 
field  cars,  his  view  being  that  by  thus  endeavouring  to  el 
nate  the  slip  and  skid  of  the  wheels  the  cause  of  the  forma 
of  corrugations  wjjl  be  removed.  These  11  cars  are  ruunin; 
a  section  from  which  the  corrugations  have  been  carel, 
ground  out.  So  far  sufficient  time  has  not  elapsed  for 
definite  results  to  be  obtained,  but  it  is  stated  that  the  im 
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tions  up  to  date  are  of  a  favourable  nature.  It  had  been 
anticipated  that  the  use  of  differential  gears  would  have  led 
to  some  small  reduction  in  the  consumption  of  current,  but 
this  economy  has  not  materialised,  although,  on  the  other 
hand,  there  is  evidence  of  a  distinct  increase  in  the  life  of  tyres. 

Government  Assistance  for  Industrial  Research. — As  briefly 
mentioned  in  our  last  issue,  a  joint  deputation  from  the  Eoyal 
Society  and  the  Chemical  Society  was  received  by  the  Presi- 
dent of  the  Board  of  Trade  and  the  President  of  the  Board  of 
Education  on  May  6th.  The  deputatidu,  which  was  intro- 
duced bv  Sir  William  Crookes.  coMisted  of  Prof.  A.  W.  Crosslev, 
Dr.  H.  .J.  H.  Fenton.  Dr.  M.  0.  Forster.  Prof.  W.  H.  Perkins, 
Prof.  W.  J.  Pope,  Prof.  Arthur  Schiister.  Prof.  A.  Smithells, 
Prof.  J.  F.  Thorpe  and  Mr.  R.  W.  F.  Harrison  representing 
the  Eoval  Societv  :  Dr.  A.  Scott,  Prof.  F.  G.  Donnan.  Prof. 
P.  F.  Frankland,"  Prof .  J.  C.  Phihp,  Sir  W.  A.  Tilden  and  Dr. 
S.  Smiles  representing  the  Chemical  Society  ;  Dr.  A.  Chapman 
(President  of  the  Society  of  PubUc  Analysts),  Dr.  G.  G.  Hen- 
derson (President  of  the  Society  of  Chemical  Industry),  Prof. 
Jackson  and  Mr.  E.  W.  Voelcker  representing  the  Institute  of 
Chemistrv. 

Prof.  W".  H.  Perkins,  Sir  W.  Tilden,  Prof.  P.  Frankland,  Prof.  W.  J, 
Pope  and  Pr.  M.  0.  Forster  .spoke  in  support  of  memorials  from  the  Royal 
Society  and  the  Chemical  Society  which  had  been  submitted  to  H.JI. 
Government  on  the  position  of  the  chemical  industries,  and  the  steps 
which  might  be  taken  to  improve  their  status  and  efficiency  in  the  United 
Kingdom.  The  speakers  drew  attention  to  the  fact  that  the  compara- 
tively backward  state  of  certain  industries  in  this  country  is  due  to  a 
failture  to  realise  that  modern  industrj-  to  be  successful  must  be  based  on 
scientific  research,  and  to  the  lack  of  association  between  manufacturers 
and  science  combined  \\itli  a  want  of  scientific  knowledge  and  appre- 
ciation of  the  importance  of  scientific  work  amongst  the  public  generally, 
and  the  lack  of  organisation  among  the  various  chemical  and  allied 
industries.  The  deputation  advocated  Government  assistance  for 
scientific  research  for  industrial  purposes,  the  establishment  of  closer 
relations  between  the  manufacturers  and  scientific  workers  and  teachers, 
and  the  establishment  of  a  National  Chemical  Advisory  Committee  for 
these  purposes.  Mr.  Runciman,  in  reply  to  the  deputation,  pointed  out 
that  the  IJoard  of  Trade  fully  appreciated  the  extent  to  which  national 
industrial  progress  is  dependent  upon  the  utilisation  of  the  services  of 
men  of  science,  and  the  importance  of  provision  for  the  thorough  training 
of  a  very  much  larger  number  of  industrial  chemists  than  are  at  present 
available.  He  agreed  with  the  views  expressed  as  to  the  need  of  closer 
co-operation  between  manufacturers  and  scientific  workers  and  teachers. 
The  war  had  shown  the  weakness  of  our  position  in  certain  important 
respects,  and  he  was  in  full  sympathy  with  the  general  views  expressed 
by  the  deputation.  'The  actual  proposals  would  receive  careful  and 
sympathetic  consideration.  Jlr.  Pease  informed  the  deputation  that 
the  particular  problems  to  which  they  had  drawn  attention  had  been 
present  to  the  Board  of  Education  forsome  time  past,  and  that  a  scheme 
liad  been  approved  in  principle  by  which  substantial  additional  a.ssistanco 
would  be  given  by  the  Government  to  scientific  education  and  to  in- 
ilustrial  research.  He  hoped  that  though  the  funds  immediately  avail- 
able might  not  be  large  they  would  be  sufficient  to  enable  an  organisation 
to  be  brought  into  being  at  an  early  date,  which  would  be  capable  of 
expansion  subsequently,  lli-.  Pease  further  expres.sed  his  appreciation 
of  the  offer  of  assistance  and  advice  by  members  of  the  two  societies 
represented  at  the  deputation. 


Companies'  Meetings  and  Reports. — Meetings  of  the  Anglo-Amer- 
ican Telegraph  Co.,  Lisbon  Electric  Tramways,  Penarth  Electric 
Lighting  Co.  and  South  Wales  Electrical  Power  Distribution  Co.  are 
reported  ;  and  the  directors'  reports  abstracted  include  those  of  the 
Brisbane  Electric  Tramways  Livestment  Co.,  Canadian  General 
Electric  Co.,  Electric  Construction  Co.  and  United  River  Plate 
Telephone  Co.  (pp.  260-261). 


PERSONAL, 


Current  Topics, 

Subjects  of  current  interest  dealt  with  in  this  issue  include 
the  following  : — 

Dr.  ('.  C.  Ciarrard  contributes  the  first  part  of  an  article  on 
'■  Balance  Systems  of  Protection  "  (p.  2:56). 

An  article  on  "  Electric  Bells,"  by  Mr.  C.  Turnbull,  appears  on 
p.  249. 

Dr.  H.  F.  Parshall  contributes  an  appreciation  of  the  late  Dr.  F.  S. 
Pearson  (p.  248). 

We  publish  an  abstract  of  the  Presidential  Address  to  the  South 
African  Institute  of  Electrical  Engineers,  by  Mr.  B.  Price,  on  "  Power 
Supfily  on  the  Rand  "'  (p.  2:J1).  Our  leading  article  deals  with  this 
subject  (p.  246). 

A  description  of  the  electricity  supply  undertaking  just  started  at 
Karachi,  India,  appears  on  p.  234. 

The  new  gas-driven  electric  supply  station  at  Wood  Green  is  also 
descriVied  (p.  239). 

A  Pai)er  on  the  "  Pure  Electron  Discharge  and  its  Applications 
in  Radio  Telegraphy  and  Telephony,"  by  Dr.  I.  Langmuir,  is  nb- 
I  Stracted  (j).  240). 

We  abstract  a  Paper  on  "  The  Unit  of  Candle-Power  in  White 
I  lagbt,"  by  Messrs.  C.  C.  I'aterson  and  B.  P.  Diidding  (p  251 ). 


kt  the  meeting  of  the  Great  Northern  Telegraph  Co.  at  Copenhagen, 
recently,  the  chairman  announced  the  early  retirement  of  Mr.  F.  C.  C. 
Nielsen,  the  Company's  representative  in  London. 

Mr.  Nielsen  is  one  of  the  best-known  men  in  the  telegraph  servics  in 
London,  having  since  Oct.  I,  1883,  been  manager  for  the  Great  Northern 
Company  in  the  metropolis.  Since  1890  he  has  acted  as  the  Company's 
representative  in  England,  and  was  present  on  behalf  of  his  Company  at 
the  International  Telegraph  Conferences  at  BerUn  (1885),  Paris  (1890), 
Budapest  (1890),  London  (1903)  and  Lisbon  (1908).  He  entered  the 
service  of  the  Great  Northern,  China  and  Japan  Extension  Telegraph  Co. 
as  far  back  as  March  1,  1870,  and  .soon  after  saw  serrice  in  China  and 
Japan.  He  was  agent  in  Yokohama  in  1875,  and  became  superintendent 
at  the  Amoy  station  in  1877.  From  there  he  passed  on  to  Hong  Kong, 
returning  to  Europe  in  1878  to  take  up  an  appointment  as  secretary  of 
the  Great  Northern  Company  at  Copenhagen,  from  which  position  he  was 
transferred  to  London,  as  above  mentioned.  Mr.  Nielsen  retains  his 
connection  with  his  old  Company  in  a  consulting  capacity.  His  many 
friends  in  England  will  be  glad  to  know  that  his  convalescence  from  his 
recent  ill-health  is  almost  complete,  and  will  wish  him  long  enjoyment 
of  his  well-earned  retirement.  .  Mr.  Nielsen  has  been  the  recipient  of  many 
distinguished  appreciations  from  the  Danish,  Russian  and  Japanese 
Governments  for  valuabb  services  rendered.  He  was  born  at  Copen- 
hagen in  1851,  and  matriciUated  at  the  University  of  that  city  in  1869. 

His  many  friends  in  the  electrical  and  allied  industries  will  sym- 
pathise with  Mr.  C.  Orme  Bastian  on  the  loss  of  his  only  son.  Second- 
Lieut.  Stanley  Bastian,  of  the  4th  Battalion  Seaforth  Highlanders, 
who  was  killed  in  action  in  France  on  May  9.  Lieut.  Bastian,  who 
joined  the  forces  at  the  outbreak  of  war  as  a  private  in  the 
■'  Artists,"  was  granted  a  commission  as  recently  as  AprU  last.  He 
had  been  out  at  the  front  since  early  in  November,  and  was  a  platoon 
sergeant  at  the  Battle  of  Neuve  Chapelle.  He  was  born  in  1892, 
and  when  war  broke  out  wa-,  with  Messrs.  Dick,  Kerr  &  Co.  He  was 
the  grandson  of  Dr.  Charlton  Bastian,  F.R.S. 

Mr.  J.  H.  Carc'ew,  electrical  engineer,  North-Western  Railway 
India,  has  resigned  from  the  Government  service,  and  Mr.  D.  A- 
Petruse,  foreman  electrician,  has  been  placed  in  charge  of  the  office 
of  the  electrical  engmeer  of  the  Railway. 

Mr.  H.  M.  Taylor,  the  borough  electrical  engineer  of  Middlesbrough^ 
has  tendered  his  resignation  in  consequence  of  his  having  received  a 
commission  as  lirst  lieutenant  in  the  Royal  ilarlnes  (Submarine 
Miners). 

Mr.  C.  L.  Faunthorpe,  an  assistant  electrical  engineer  at  Blackburn, 
has  accepted  a  commission  in  the  West  Kent  Regiment. 

Mr.  Percy  Taylor,  assistant  electrical  engineer  at  Darwen,  has. 
enlisted  in  the  motor  transport  service. 


APPOINTMENTS  VACANT  AND  FILLED. 

.\  linesman  is  required  for  electrical  department  in  India ; 
thoroughly  qualified  in  h.t.  three-phase  transniLssion  line  work  and 
capable  of  attending  to  motor  repairs.  Salary  £275  first  year,  £300 
second  and  third  years,  with  bungalow  accommodation  and  allow- 
ances.    See  advertisement. 

A  works  manager  is  required  for  important  cable  works.  Sie 
advertisement. 

Messrs.  Pellow,  Harvey  &  Co.,  62,  London  Wall,  London,  E.G., 
advertise  for  a  mechanical  electrical  engineer. 

Klectrioal  filters,  .scientific  instrument  makers  and  armature 
winders  are  wanted  in  H.M.  Dockyard,  Portsmouth.  Wages  393. 
per  week,  [ilus  38.  war  boinis.  Applications  to  Eloctrienl  Engineer, 
11. .M.  Dockyard,  Portsmouth,  stating  ex|ierionco,  age,  &c. 

An  advertiser  requires  an  instrument  maker  for  tho  suporvisioa 
and  repair  of  standard  instruments  in  largo  works. 

The  Commissioners  for  the  Pore  of  Calcutta  require  an  assistant  to 
the  superintendent  of  machinerj'.  Candidates  must  have  had 
thorough  mechanical  and  electrical  training.  Salary  Rs.4.')0  per 
month,  rising  by  increments  of  Rh.  50,  to  Rs.  600,  with  free  quarters, 
&c.  .Applications  to  the  consulting  engineer  aiul  London  agent  (.Mr. 
J.  .-^ngus,  M.LC.E.),  17,  Victoria-street,  S.W.,  by  May  28. 
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A  shift  engineer  and  a  switchboard  attendant  are  required  for 
electricity  supply  works.     See  advertisements. 


The  Secretary  of  State  for  India  has  appointed  Jlr.  C.  C.  T.  Eastgate 
to  be  electrical  inspector  to  the  Government  of  the  Punjab,  Lahore. 

Fidham  (London)  Electricity  Committee  recommend  the  Borough 
Council  to  appomt  Jlr.  H.  Woolgar,  foiu'th  engineer,  to  the  position 
of  temporary  shift  engineer,  during  the  ab.<:ence  of  3Ir.  A.  Ardern  on 
military  service,  at  £3  per  week.  Mr.  L.  Float,  jimior  engineer,  will 
take  Mr.  Woolgar's  place,  at  £2.  2s.  per  week. 


INSTITUTIONS  AND  SOCIETIES. 


Benevolent  Fund  of  the  Institution  of  Electrical  Engineers. — The 

seventeenth  annual  general  meeting  of  the  contributors  to  the 
benevolent  fund  will  be  held  at  the  Institution  of  Electrical  Engi- 
neers. Victoria  Embankment.  London,  W.C.,  on  Thursday,  May  27, 
1915,  at  7:-15  p.m.,  immediately  preceding  the  annual  general  meet- 
ing of  the  Institution,  to  receive  the  report  of  the  committee  of  man- 
agement and  the  statement  of  accounts  and  balance-sheet  to  Dec. 
31,  1914.  At  this  meeting  the  names  of  the  committee  of  manage- 
ment for  191.5-1916  will  be  declared. 

Electric  Vehicle  Committee. — .\  meetmg  of  this  Committee  was 
hekl  in  London  mider  the  chairmanship  of  Mr.  R.  A.  Chattock  on 
May  1 1.  The  Cammittee  considered  and  passed  the  draft  for  the 
Committee's  annual  report  and  accounts.  These  will  be  incor[3orated 
in  the  annual  report  of  the  I.M.E.A.  The  secretarj  submitted  the 
draft  of  the  report  to  be  submitted  for  discussion  at  the  annual  meeting 
of  the  I.M.E.A.  on  Jime  17,  entitled  "The  L'ses  of  the  Electric 
Vehicle  in  JImiicipal  Service.'  The  report  was  provisionally  ap- 
proved and  ordered  to  be  submitted  to  the  C'oimcil  of  the  I.M.E.A. 
The  arrangements  were  discussed  for  the  proposed  parade  of  electric 
vehicles  on  Jime  17,  and  the  time  was  provisionally  fixed  for  5  p.m. 
The  secretary  is  now  to  obtain  the  permission  of  the  police  to  the 
parade  being  held  on  the  Embankment.  A  number  of  matters 
relating  to  details  connected  with  the  publication  of  the  "  Journal  "" 
and  publicity  matters  were  dealt  with.  It  was  reported  that,  as 
the  result  of  the  circular  letter  sent  to  electric  supply  imdertakings,  a 
number  of  vmdertakings  had  purchased  publicity  material.  The 
secretary,  however,  reported  that  he  had  received  several  letters 
which  mdicated  a])athy  on  the  part  of  some  undertakings  in  regard 
to  the  electric  vehicle  business.  The  teclmical  sub-committee  have 
now  completed  the  preparation  of  the  re]3ort  upon  "  Methods  of 
Charging  and  Charging  Equipments,"  and  this  is  to  be  circidated  to 
all  members  of  the  Committie  for  c-onsideration  at  the  next  meetmg. 
As  to  further  standardising  of  details  appertaining  to  lead  plate 
batteries,  the  Committee  has  decided  to  ask  the  Accumulator  Section 
of  the  B.E.A.M.A.  to  consider  the  desirability  of  bringmg  about 
standardisation  in  regard  to  :  (a)  The  clearance  for  the  accumida- 
tion  of  sludge  between  the  lower  edge  of  the  jjlate.?  and  the  bottom 
of  the  c«'.l  container;  (6)  the  size  of  the  filler  ])lug  hole  and  a  design  of 
plug  for  same  ;  (c)  the  distance  between  the  top  of  the  lip  of  the  plug 
hole  and  the  top  edges  of  the  plates  so  that  one  gauge  may  always  be 
used  in  a  garage  for  fixing  the  proper  level  of  the  electrolyte,  moasiu-- 
ing  from  the  top  edge  of  the  filler  hole  lip  ;  (d)  details  of  connectors 
between  cells  and  method  of  connecting  these  to  the  plate  terminals. 

Junior  Institution  of  Engineers.— In  a  Pajjer  before  this  Institution 
on  t!ic  subject  of  (laiics.  Mr.  C.  H.  Woodficld  said  that  in 
the  conipari.'^on  of  steam  or  hydraulic  cranes  with  electric  cranes, 
there  was  not  a  single  feature  in  favour  of  the  two  former, 
either  a.s  regards  first  cost  of  installation,  durability,  economy 
in  working  and  upkeep,  or  facility  of  control.  Hyilraidic  and 
steam  cranes  were  being  converted  into  electric  ones,  and  some 
of  the  reasons  why  this  was  being  done  were  the  considerable 
saving  obtainable  from  power  generated  at  a  common  station 
over  a  separate  generator,  such  as  a  steam  boiler  for  each  crano,  the 
greater  risks  from  fire  in  the  employment  of  the  steam  boiler,  the 
inconvenience  of  getting  the  fuel  and  water  to  the  several  cranes  and 
keeping  the  pre.ssuro  reatly  in  the  boiler  for  use  as  required.  For 
cranes  where  great  force  was  re(|uirod  through  a  comparatively  short 
stroke,  hydraulic  jxiwer  po.M.sc.ssed  advantages.  Hydraulic  engineers 
claimed  for  this  type  that  there  were  fewer  working  parts,  with  a 
minimum  of  nioveniont  and  wear,  and  that  thoio  was  an  entire 
absence  of  revolving  shafts  or  gears  to  break  when  the  crane  was 
overloaded,  as  the  hydraulic  power  ooulcl  be  e.xcrted  to  the  maximum 
only  and  stopped  without  injury,  whereas  iti  the  geared  crane, 
Homething  had  to  give  way.  The  disadvantage  with  the  ordinary 
hydra\ilii'  crane  was  that  it  cost  as  nuJch  In  lift  I  lie  iiiiiiiiriiiiii  load 


as  the  maximum,  and  when  the  crane  was  rumiing  on  light  loads  for 
a  period,  the  power  was  uneconomical.  There  was  practically  no 
flexibility  in  the  use  of  hydraulic  power,  and  to  obtain  even  a  limited 
flexibility,  costly  hydraulic  rams  and  operatmg  valves  had  to  be 
employed.  For  cases  where  the  cranes  or  hoists  were  required  to  be 
worked  from  a  position  away  from  the  cranes  or  hoists,  an  electric 
control  was  a  distinct  advantage.  Another  featiue  in  favoiu-  of 
electricity  was  that  v.ith  the  use  of  series  wound  motors  var_\-ing 
speeds  could  be  obtained  according  to  the  load  being  raised,  so  that 
for  light  loads  a  quick  speed  was  obtainable,  whereas  for  heavy  loads 
the  speed  of  the  motor  adjusted  itself  to  a  lower  rate.  The  life  of 
the  electric  motor  being  about  25  years  compared  favourably  with 
the  life  of  any  other  machine. 

Institute  of  Radio-Engineers. — A  meeting  of  this  Institute  was  held 
on  Wednesday,  May  .5,  in  Xew  York,  when  a  Paper  on  "  The  Pupin 
Theory  of  Asymmetrical  Rotors  in  Uniduectional  Fields,  with 
.•special  Reference  to  the  Theory'  of  the  Goldschmidt  Alternator  "  was 
lead  by  !Mr.  B.  Lieliowitz. 

Iron  and  Steel  Institute. — At  the  annual  meeting  of  tliis  Institute, 
which  was  held  in  London  on  Thursday  and  Fi'iday  of  last  week,  it 
was  resolved,  on  the  recommendation  of  the  council,  that  the  name> 
of  all  enemy  aliens  should  be  removed  from  the  list  of  members,  and' 
that  steps  shoidd  be  taken  to  amend  the  bye-laws,  so  that  they 
provided  for  the  futiu-e  that,  in  the  event  of  war  existing  between 
this  and  other  countries,  citizerLs  or  subjects  of  those  countries,  who 
were  members  of  the  Institute,  shoiUd  ipso  facio  cease  their  mem- 
bership. Out  of  a  total  membership  of  2,0S6  there  were  632  foreign 
members,  and  of  these  101  were  of  German,  Austrian  or  Hungarian 
origin,  and  their  names  were  accordingly  removed  from  the  list  of 
members. 


EDUCATIONAL  NOTE. 


University  of  Manchester. — Particulars  of  the  lectme  and  labora- 
tory courses  in  physics,  preparing  for  both  the  ordinary  and  honoiu's 
degrees,  will  be  forwarded  on  application  to  the  Registrar.  Prof. 
Sir  E.  Rutherford  will  meet  intending  students  on  Thursday,  Oct.  7, 
at  1(J:30  a.m.  "  .       ' 


ARRANGESIENTS  FOR  THE  WEEK. 


THURSDAY,  May  27tli. 

InSTITL'TIUN    of    El.KCTKlC.lL    Exol.N  EEKS. 

<S  ji.tn.     Annual  General  Meetuig  at  the  Institution,  Mcturia  Em- 
bankment, London,  W.C. 
FRIDAY,  May  28th. 

Physiojil  Society. 

'i  II. III.  Jleeting  at  King's  College,  Strand.  London,  W.C.  Agenda  : 
Papers  on  "  Numerical  Relations  between  Electronic  and 
Atomic  Constants,"  by  Dr.  H.  S.  Allen ;  "  A  Method  of  Cal- 
culating the  Absorption  Coetficients  of  Homogeneous  X- 
Eadiation,"  by  Mr.  H.  Moore:  "  Two  Experiments  Illustrating 
Novel  Properties  of  the  Electron  Currents  from  Hot  Metals.'' 
liy  Prof.  0.  W.  Kichardsim,  K.R.S.  ;  and  on  "■  High  Permeability 
in  Iron,"  by  Prof.  E.  Wilson. 

RoY.\L  Institution. 

9p.m.  Meeting  at  Albeuiarlestreot,  Piccadilly,  Lonilon,  W. 
Discourse  on  the  "  Engineering  Problems  of  Mesopotamia  and 
Euphrates  Valley,"  by  Sir  John  Jackson,  C.V.O.,  M.P. 


THE  NATIONAL  RELIEF  FUND. 

(Treasurer,  H.ll.H.  The  Prince  of  Wales.) 

This  great  National  Fund,  for  the  relief  of  those  amongst  the  needier 
classes  who  are  widowed,  orphaned  and  otherwise  alTeetcd  by  the  lighting 
m  which  our  troops  and  ships  are  now  taking  part,  urgently  seeks  contri- 
butions however  small.  These  can  be  sent  with  the  following  note, 
which  can  be  cut  out,  tilled  in,  ])ut  in  an  envelope  and  sent  undamped, 
addressed  H.K.H.  The  Prince  of  Wales,  Huckingham  Palace,  London. 


Dale A&£i*  c» 

1  enclose  £  a.  rf.  Imnird  the  Prince  of  ]\'ulea 

NATIONAL   RELIEF   FUND. 

AVimc , 

Address '. 
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POWER  SUPPLY  ON  THE  RAND. 


^  It  may  perhaps  be  of  interest  if  I  submit  a  few  notes  on  some 
general  aspects  of  electric  power  supply  to  the  raining  industry  in 
the  .Tohanresburg  district,  and  in  doing  so  I  shall  confine  myself  to 
a  description  of  the  main  features  of  th  power  companies'  business, 
drawing  a  comparison  between  its  salient  characteristics  and  those 
of  other  tV'pical  scheme?.  The  business  is  controlled  by  two  com- 
jjanies — the  Victoria  Falls  &  Transvaal  Power  Co.  and  the  Rand 
Jliiies  Power  Supply  Co. — the  latter  compa-iy  being  a  subsidiary 
of  the  former,  and  the  combined  sj'stem  beipg  operated  and  managed 
by  the  Victoria  Falls  &  Transvaal  Power  Co.  For  present  purposes, 
therefore,  the  business  may  be  treated  as  ore  complete  scheme,  and 
as  such  it  ranks  as  ore  of  the  largest  in  the  world.  The  foUo^ving 
general  description  of  the  system  is  reeessary  for  a  proper  ajjprecia- 
tion  of  the  statistics  which  follow. 

Tyjiically,  the  scheme  is  ore  which  supplies  a  single  mdustrj^ 
romprisbig  a  relatively  snifJl  number  of  relatively  large  consumers 
scattered  over  a  compact  area.  The  area  takes  the  form  of  a  niirrow 
strip  about  -1.5  miles  long,  stretching  from  east  to  west.  There  are 
three  generating  stations  along  this  strip — namely,  Brakpan  at  the 
far  eastern  end,  Rosherville  at  about  the  centre  and  Simmer  Pan 
between  the  two.  There  is  also  an  outlying  station  on  the  Vaal 
River  at  Vereeniging,  situated  about  35  mile?  due  south  of  Johannes- 
burg, which  feeds  uito  the  area  at  Robmson  Central,  a  point  about 
oi  miles  west  of  Rosherville.  It  will  be  seen,  therefore,  that  there 
are  four  points  of  supply  along  the  narrow  area,  and,  as  the  density 
of  the  load  is  greatest  in  the  neighbourhood  of  thc;e  four  points,  the 


'.2123456     7 


2    3     4    5   6     7     8    9  10    11    12 


Fio.  1. — Typical  Single  Shift  Mi.ne. 
A=Compressors.    B  =  Hoists.    C=Surface.    D=Underground.    E=Mills  and  tubes. 

average  distance  of  distribution  is  small  compared  with  that  which 
would  be  necessary  in  many  schemes.  Distribution  is  carried  out 
at  20,000  volts  overhead  or  imderground  over  all  sections  of  the 
area,  e.xce|ittng  that  in  the  neighbourhood  of  Simmer  Pan  and  a 
small  iiortion  of  that  fed  from  Brakpan,  where  the  pressure  is  10,000 
volts.  The  choice  of  the.se  relatively  high  pressures  has  been  deter- 
mined by  considerations  of  economy  in  capital  cost  of  lines,  cables 
and  switchgear,  rather  than  of  pressure  drop.  The  main  trans- 
mi.ssion  system  virtually  consists  of  overhea'd  inter-conneotors  at 
40,000  volts  between  the  four  points  of  bulk  sujiply,  and  of  two 
similar  lines  running  west  from  Robinson  Central  to  feed  the  rela- 
tively small  section  of  the  load  at  the  c.Ktrcnie  western  end  of  the 
area.  The  power  generated  at  Vereeniging  is  tratismitted  to  Robin- 
son Central  at  80,000  volts.  The  railway  charges  on  coal  from  the 
Middleburg  colliciy  district  (which  hes  some  70  miles  to  the  north- 
east of  the  area  of  su)i])ly)  arc  heavy,  and  the  supply  of  cooling  water 
within  the  area  is  restricted.  It  has,  therefore,  proved  advan- 
tageous to  e.xpend  capital  upon  transmission  lines  from  an  outlymg 
station  situated  favourably  as  regards  water  sup])Iy  and  in  close 
pro.ximity  to  a  colhery,  and  to  transmit  er.ergy  therefrom  in  the  form 
of  electricity  rather  than  in  the  fonn  of  fuel.  Under  these  con- 
ditions, the  stations  at  Vereeniging  and  Brakjian,  which  are  nearest 
to  the  source  from  which  their  fuel  is  tlrawn,  are  operated  at  the 
highest  ])ossible  load  factor,  and  Simmer  Pan  and  Rosherville  are 
left  to  take  the  remaint'er  of  the  load  cJ  a  lower  load  factor.  The 
•  Extract  from  the  Presidential  Address  to  the  h'outh  African  Institute 
of  Electrical  Engineers,  by  Mr.  Bernard  I'lic  . 


following  table  gives  particulars  of  the  r'enia  xl  and  consumption  of 
the  three  classes  of  consumers  served  by  the  companies  : — 

Table  I. — Particulars  of  Consumers  Connected  to  the  Pov:er  Companies' 
System. 


Class  of 
consumer. 

No.  of 
con- 
sumers. 

Aggregate  of  non- 
simultaneous 
maximum  demands 
at  points  of  delivery, 
January,  1915. 

Units 

consumed  per 

annum. 

Per- 
Kw.        j  centage  of 
total. 

Millions    i        Per- 
of           centage  of 
units.            total. 

ATitiincr 

Industrial    

Bulk  suppUes  to 
numieipaUties 

6.5 

8 

95,000            98-0 
1,100      1         M 

( 
900      i        0-9 

514-5      I      99-00 
2-8             0-55 

2-3             0-45 

Totals  1     78 

97,000           1000 

519-6         100-00 

It  will  be  noted  as  an  outstanding  feature  that  no  less  than  99  per 
cent,  of  the  business  is  rei^resented  by  supply  to  the  mining  industry. 
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Fig.  2. — Typical  Double  Shift  Mine. 

A=Compressors.   B=Hoists.  C=Surface.  D=Underground.   E= Mills  and  tubes. 

Figs.  I  and  2  give  a  general  idea  of  the  tyjie  of  supply  taken  by  such 
mining  consumers  as  have  comijletely  electrified  their  mine.  Fig.  1 
Ls  for  a  mine  working  single  sliift  and  Fig.  2  for  one  working  double 
shift.  The  comjjressor  load  for  this  latter  mine  is  ])robably  some- 
what higher  than  that  for  an  average  case,  but  otherwise  the  charts 
nuiy  be  considerc  1  tyi)ical.  I  shall  return  to  these  diagrams  later, 
but  in  the  meantime  it  may  be  noted  that  the  load  in  both  cases  is  at 
its  highest  between  the  houi-s  of  8  a.m.  and  4  p.m.  in  the  daytime. 
Fig.  3  shows  certain  load  curves  of  the  power  comi)auios"  system, 
including  only  the  electric  business  proper.  As  you  are  aware,  the 
Rand  Minos  Power  Su])i)ly  Co.  al.so  supi)lies  upwards  of  2,000,000 
tons  of  comprossod  air  jier  annum  at  a  gauge  pressure  of  about 
100  lb.  per  square  inch,  and  a  portion  of  this  air  is  comjirossed  by 
means  of  electrically-driven  compre-isors  at  Robinson  Central.  As 
I  am  now  dealing  solely  with  the  elect ric  ])Ower  actually  sold  as  such, 
the  ])ower  used  for  driving  the  j)Owor  companies'  compressors  has 
bc(!n  excluded. 

A  similarity  between  the  shape  of  the  load  curves  of  typical 
consumers  and  of  the  iiower  companies'  system  will  be  at  once 
a])parent,  this  similarity  being  due  to  the  fact  that  the  cycle  of 
operations  is  virtually  the  same  on  all  mines.  Whilst  no  doubt  a 
certain   number  of  (-(msunu^rs  work  double  shifts,   this  does   not 
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influence  the  fact  that  the  periods  of  maximum  demand  for  all  con- 
sumers overlap.  The  shape  of  these  curves  is  of  first  importance, 
because  upon  it  depends  to  a  very  large  extent  the  cost  of  furnishing 
the  supply.  The  load  factor  of  the  combination  of  a  number  of 
individual  supplies  may  be  influenced  by  both  the  load  factor  and 
tlie  diversity  factor  of  tlie  individual  supphes,  and  the  inter-relation- 
ship between  these  two  factors  is  not  always  easy  to  follow.  The 
complexity  of  the  subject  is,  however,  reduced  when  dealing  with 
a  very  large  system  such  as  that  mider  consideration,  because  the 
effect  of  all  short-time  fluctuation  may  then  be  ignored.  Standard 
plant  of  the  type  and  size  now  in  use,  when  fuUy  loaded  by  the  hourly 
-average  rate  of  supply,  is  capable  of  meeting  the  short-time  peaks 
without  imdiie  strain.  Large  generators  and  transformers  absorb 
a  considerable  quantity  of  heat  for  a  relatively  small  increase  in 
temperature,  and  consequently  re.?jx)nd  but  sluggishly  in  tem- 
perature to  the  fluctuations  of  heat  generated  within  them.  Similarly, 
the  boiler  plant  has  a  considerable  storage  capacity  for  energy,  and 
one  of  the  special  characteristics  of  a  steam  tiu'bine  is  its  ability  to 
meet  heavj'  overloads  without  distress. 

It  may  in  fact  be  said  that,  as  the  size  of  a  system  mcreases,  the 
percentage  short-time  variation  in  load  tends  to  decrease,  whilst  the 
abDity  of  the  plant  to  deal  with  such  variations  increases  owing  to 
the  increase  in  the  size  of  imit  of  plant  which  can  be  usefully  em- 
jiloyed.  Although  some  of  the  winders  in  this  district  are  unusually 
large,  the  largest  of  them  represents  a  momentary'  peak  of  only  about 
3i  per  cent,  of  the  system  peak,  and  at  times,  when  two  such  wmders 
happen  to  sjTchronise,  the  variation  will  be  only  about  7  per  cent., 
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Fig.  3. — Daily  Lo.4D  Ciirves. 

Combined  system,  V.F.P.  Co.  and  R.M.P.S.  Co. 

A  =  Units  for  day,  1,898,600  ;  load  factor  for  day,  80-6, 
B  =  Ur.it5  for  Sunday,  1,090,000;  load  factor,  1912,90-0. 

lasting  for  a  couple  of  minutes  at  the  most.  The  average  rate  of 
supply  taken  over  an  hour  is,  therefore,  a  satisfactory  guide  as  to 
the  amount  of  plant  requiied  for  nteeting  the  service,  and  for  this 
reason  statistics  regarding  loading  are  taken  on  the  basis  of  units  per 
hour.  I  will  refer  to  load  curves  made  out  on  tliis  basis  as 
"  smoothed  load  curves  " — that  is,  curves  on  which  the  short-time 
fluctuations  have  been  averaged  over  an  hour.  This  basis  is  very 
convenient  in  everyday  practice,  because  integrating  instruments 
have  to  be  provided  in  any  event  for  measuring  station  output  and 
consumer's  consumption,  and  such  instruments  are  very  reliable  and 
accurate.  Moreover,  it  is  a  simple  matter  to  provide  attachments 
to  the  sub-station  intcgratmg  instruments,  which  will  rccortl  on  a  iljal 
the  maximum  of  the  hourly  conKUmjitions,  thus  rendering  it  un- 
nece.s.sary  to  record  .each  of  the  many  liundred  liourly  figures  and  to 
then  select  the  maximum  therefrom.  The  installation  of  such 
apparatus  at  every  ])oint  of  8U])ply  throughout  the  system  enables 
accurate  and  complete  data  to  be  obtained  regarding  the  load  factor 
and  diversity  factor  of  the  smoothed  curves  of  the  various  suj)plies. 
The  diversity  between  any  gi\'eii  selection  of  suijjjlics  iiuiy,  1 
think,  bo  considered  as  being  of  two  independent  types,  h'irstly. 
there  is  .such  diversity  as  may  be  due  to  a  fuiulameiilal  (lillcrcMce 
in  the  shape  of  the  smoothed  loud  curves  of  comiioTienl  supplies, 
liaving  duo  regard  to  time  (I  will  refer  to  this  as  "  fundamental 
'liversity  ") ;  and,  secondly,  there  is  the  diversity  which  is  due  to 
iirregularities  in  that  portion  of  each  of  the  smoothed  load  curves 


which  falls  within  the  period  of  the  maximum  demand  on  the  system 
(I  -n-ill  refer  to  this  as  "  general  diversity  ").  In  most  large  schemes 
the  general  shape  of  the  load  curves  of  individual  supplie?  differs 
more  or  less  for  the  several  classes  of  consumer  served,  on  account 
of  differences  in  the  tj'pe  of  business  carried  on  and  differe-ices  in 
the  cycle  of  operations  pecuUar  thereto.  In  other  words,  most 
scheme?  derive  considerable  benefit  from  fundamental  diversity 
between  the  demands  made  by  severa,l  different  classes  of  con- 
sumers, whereas  there  is  virtually  no  fimdamental  diversity  on  the 
system  of  the  power  companies  in  this  district  at  present  date. 
The  diversity  here  may  be  attributed  entirely  to  general  diversity — 
that  is,  to  tlie  interleaTOig  of  the  fluctuations  on  the  smoothed  load 
curves  of  indi^dual  consumers  diu-ing  the  period  of  maximum 
demand  of  the  resultant  supply.  Reference  to  Fig;.  1  and  2  will 
show,  however,  that  this  general  diversity  will  not  be  inconsiderable, 
as  the  ampUtude  of  the  hourly  fluctuations  on  the  smoothed  load 
curves  of  individual  consumers  during  the  period  of  the  peak  is  by 
no  means  small.  To  my  mind,  the  clearest  way  to  express  diversity 
is  to  take  the  ratio  between  the  aggregate  of  the  individual  maximum 
demands  (which  are  non-siimiltaneous)  and  the  maximum  aggregate 
of  simultaneous  individual  demands  taken  at  the  points  of  deliverA' 
in  each  case.  The  aggregate  of  the  non-simultaneous  maxmium 
demands  is  arrived  at  hy  adding  together  the  readings  of  the  maxi- 
mum demand  attachments  of  the  sub-station  watt-hour  meters 
described  above.  The  maximum  aggregate  of  simultaneous  indi- 
vidual demands  cannot  be  conveniently  measured  at  points  of 
deUvery  which  are  scattered  all  over  the  area,  but  is  arrived  at  by 
.selecting  the  maximum  number  of  imits  sent  out  from  generating 
stations  during  the  successive  hours  of  the  period  in  question,  and 
tlien  correcting  this  figure  for  loss  in  transmission  and  distribution. 


,tlll2.2,l2-lssl 


1911  1912  1913  1914 

Fid.  4. — Elkctiuo  Lo\d. 
Combined  system,  V.F.I'.  Co.  and  K.M.P.S.  Co. 

Li  Fig.  4  statistics  are  given  regarding  the  load  factor,  diversity 
factor  find  losses  for  the  power  companies'  system  in  the  form  of 
monthly  figures  extending  over  the  last  four  years.  It  will  bo 
observed  that  the  diversity  factor  (which  is  calculated  as  above 
described)  varies  between  1-2  anil  1-25,  which  means  that  20  to  25 
per  cent,  more  plant  would  have  been  required  to  meet  the  supplies 
if  there  had  not  been  diversity  Ijctween  the  hourl)'  humps  and 
hollows  on  the  shape  of  the  smoothed  curves  of  the  uidividual  sup- 
plies. This  factor,  being  obtaiiuvl  from  smoothoLl  curves  only, 
eliminates  the  very  much  greater  atnoimt  of  diversity  which  must 
exist  between  the  short-time  fluctuations  on  the  charts  obtained 
from  curve  drawing  wattmeters.  .Such  short-time  fluctuations  of 
the  individual  suppUes  are  almost  entirely  due  to  llie  winders  and 
haidagos,  and  there  are  so  many  of  t  hi^so  that  very  complete  diversity 
takes  place  between  them.  Talilc  11.  is  interesting  in  this  con- 
nection. 

It  will  be  notice  1  that  the  system  supplies  no  loss  than  14;(  winders 
(excluding  haulages),  aggregating  .'m.OOO  kw.  at  continuous  rating. 
1  do  not  think  there  is  another  scheme  in  the  world  which  is  sup- 
plying such  a  large  cajjacity  of  this  class  of  load. 

An  intermittent  su])ply  of  this  tyjie,  involving  as  it  does  a  very 
hea\-y  momentary  peak,  whicli  is  often  taken  at  relatively  low  ]iowor 
factor,  is  generally  considered  an  unfavourable  type  of  siqiply  from 
the  power  companies"  point  of  view  ;  but  this  is  only  partially  true. 
The  reduction  in  jiower  factor  is  undoubtedly  most  object ional)le. 
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TalDle  II. Particulars  of  Winders  Connected  to  the  Power  Companies' 

System. 


— 

Total 
installed 
„          <•     •    1                  No.  of     capacity 

ti  nuous 
rating. 

Average 
size  at 
con- 
tinuous 
rating. 

liiderground 
winding  

Surface  winding 

A.C.  winding  motors      ...        62 

A.C.  geared  hoists 52 

A.C.  direct-coupled  hoists        10 
Ward-Leonard  hoists    ...         19 

H.P. 

17,600 
22,300 
12,700 
21,400 

H.P. 

284 

430 

1,270 

1,130 

Totals                  143 

74,000 

517 

H.P 

Continuous  rating  of  largest  Ward-I^eonard  hoist   ...about  5,000 

Present  momentary  peak  demand  for  ditto  9,000 

Continuous  rating  for  largest  a.c.  hoist ,,     1,600 

The  above  figures  are  specification  ratings. 


at  whereas  a  small  number  of  siich  loads  connected  to  a  relatively 
BfiD  system  •would  necessitate  an  increaso  in  both  the  kilowatt  and 
ilovolt-ampere  capacity  of  the  system  plant  for  the  sole  purpose 
meeting  the  momentary  demand  caused  by  synchronisation  of 
le  individual  peaks  ;    and  whereas  such  loads  would  prejudicially 


Fio.  5. — Composite  Load  Curves  (Approxim.xte). 

1L  Combined  system,  V.F.P.  Co.  and  R.M.P.S.  Co. 

I       A=ISO  winders  and  winches  (55.009  kw.  installed,  CDntinuous  ralinjl. 
■       B  =  27  compressors  (17,500  kw.  installed'. 
T      C= Miscellaneous  load .  underground  and  surface. 
D  =  4.000  stamps  and  200  tubes. 
E=  Industrial  and  municipal  supplies.  F=Pov;er  factor. 

ctthe  voltage  and  speed  regulation  of  the  .sy.stem,  a  large  number 
ich  supplies  connected  to  a  large  system  diversify  very  fully,  and 
I  in  prejudicial  effect  other  than  the  reJuctiou  in  power  factor. 
.  in  fact,  be  said  that,  once  having  connected  a  few  winders 
I.:  L'e  system,  it  is  beneficial,  so  far  as  the  diversity  and  regulation 
'  lie  sy.stem  is  concerned,  to  a  Id  as  many  as  possible.     Under  the 
'  litions  obtaming  on  the  ])ower  companies'  system  to-diiy,  the 
^Mui  of  a  new  large  winder  ha^  no  more  effect  upon  the  load  curve 
I^^Bystem  than  the  addition  of  a  load  having  a  smoothed  curve 
^BBlo  that  of  the  winder. 

■  ng.  5  an  attempt  has  been  made  to  show  how  the  [jower  com- 

>-ystem  load  curve  Ls  built  up.     To  do  this  accurately  would 

the  collection  of  an  enormous  amount  of  data  ;    in  fact,  it 

I"!  necessary  to  obtain  the  actual  smoothed  load  curve  of  each 

'  of  each  component  supply.     A  sufficiently  close  approxima- 

■  1,  however,  be  obta.ino J  by  assuming  certain  diversity  factors 

•■everal  components  and  by  calculating  the  maximum  demand 

'le  particulars  of  the  total  installel  capacity  of  each  class  of 

"I  Consumers'  premi.ses.     Certain  assumptions  have  also  beei 

«'ith  regard  to  the  shape  of  the  load  curves  of  individual 

"'*  of  the  supply  ;   but  I  think  the  following  conclusions  may  be 

■'"'•<  Irom  this  diagram  :   (1)  If  it  were  not  for  the  load  takon 

'IS  and  winders  the  system  load  curve  would  bo  very 

"'■  '    Hid  would  probably  have  a  week-di,y  load  factor  of  over 

'  'fnt.     As  a  corollary,  the  miscellaneous  load  on  the  surface 

"'erground  has  a  relatively  high  load  factor.     (2)  There  Ls  a 


pronoimced  valley  ia  the  system  load  curve  between  the  two  shifts 
on  the  mines — that  is,  about  6  a.m.  and  6  p.m.  The  relatively  small 
rise  in  the  load  after  6  p.m.  and  until  6  a.m.,  as  compared  with  the 
large  rise  between  6  a.m.  and  6  p.m.,  shows  that  a  large  majority 
of  the  mines  now  work  single  shift.  This  point  is  brought  out  very 
clearly  when  comparison  is  made  between  the  week-day  load  curve?, 
.  hiwn  on  the  right-hand  .side  of  Fig.  3,  for  1912  and  1915. 

In  January,  1912,  the  height  of  the  night  peak  (taken  from  the 
mean  of  the  bottom  of  the  two  valleys)  is  about  65  per  cent,  of  the 
height  of  the  day  peak  taken  from  the  same  point,  whereas  in  1915 
(that  is,  three  years  later)  the  percentage  had  fallen  to  about  25  per 
cent.  Tliis  increase  in  the  proportion  of  clay  peak  to  night  pep..k  is 
l-.rgely  due  to  the  fact  that  many  mines  have  changed  from  double 
to  single  sliift  working  since  1912. 

The  week-day  load  factor  of  the  system  for  .January,  1915,  as 
calcidated  from  the  six  day  average  curve  in  Fig.  3,  is  80-6  per  cent., 
r.nd  it  will  be  observed  that  the  monthly  loa  1  factor,  as  shown  in 
Fig.  4,  now  varies  between  70  and  75  per  cent.,  depending  largoly 
upon  the  proportion  which  the  number  of  Sundays  bears  to  the 
number  of  week  days  in  the  month.  In  January,  1912,  the  week-d;-,y 
load  factor,  c?,lculated  from  the  curve  ui  Fig.  3,  is  90  per  cent.,  and 
the  monthly  load  factor  at  that  date,  as  shown  in  Fig.  4,  was  about 
80  per  cent.  If  the  load  factor  had  remainel  at  this  figure  of  80  per 
ce^-t.,  instead  of  falling  to  the  present  average  of  72-5  per  cent.,  the 
plant  capacity  require!  on  the  power  companies'  system  wotild 
to-day  be  reduced  by  about  8.500  kw..  together  wdth  a  corresponding 
iciuction  in  the  margin  of  spare  plant  of  2,100  kw.,  making  a  total 
!eiuction  of  10,600  kw.  This  means  that  one  of  the  large  generating 
units  at  Rosherville  or  Vereeniging  could  have  been  dispensed  with. 
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Fig.  6. — Pko-r.\ted  Load  Curvb.s. 

A=Randfontein  Estates,  5/2/1915.  C  =  Jotiannesburg  Municipality,  S/2/1915j 

B  =  PowerCD.'s..  5/2/1915.  D=Chicago.  3/1/1912. 

E=Ne«  York  Edison,  21/12/1 ,11. 

and  this  is  roughly  a  measure  of  the  extent  to  which  the  electric 
business  of  the  power  companies  has  already  been  affected  by  the 
adoption  of  single  shift  working  as  a  general  policy  by  I  he  industrv. 

The  position  a^  regards  load  factor  and  divcrsiix-  f,i,r!..i  ni  ly, 
therefore,  be  summed  up  by  saying  that  the  load  faclni-  of  flu-  |):)wer 
com])anies'  system  is  high,  because  each  and  every  coiisumer  has  a 
relatively  high  load  factor.  As  comparel  with  most  seheme^, 
diversity  plays  a  very  minor  part. 

The  third  curve  in  I'^ig.  4  shows  the  variation  in  efficiency  of 
transmission  and  distribution  during  the  last  four  years.  This  factor 
is  the  ratio  wdiich  the  total  number  of  hirjh-teii.'<ioii  units  delivered 
to  sub-stations  bears  to  the  total  number  of  units  sent  out  from 
generatmg  stations  during  each  month.  Although  the  units  taken 
by  consumers  are  measured  at  the  low-tension  'bus  bars  in  the  sub- 
stations, 2  per  cent,  is  allowed  to  the  jjowor  companies  in  tlie  case  of 
mining  consumers  to  cover  transformer  lo.s.ses,  and  the  over-all 
efficiency  down  to  the  low-tension  meters  in  sub-stations  is,  there- 
fore, about  2  per  cent,  less  than  tlie  figure  shown  on  this  curve.  It 
will  be  observed  that  the  efficiency  has  fallen  slightly  during  the  last 
two  years,  and  now  averages  about  92  per  cent,  (that  is,  about  90  i)er 
cent,  to  low-tension  'bus  bars).  This  fall  is  duo  to  the  incroning 
proportion  of  the  output  genenito  1  at  the  distant  station  at  Vereenig- 
ing, and  the  fluctuations  on  the  curve  o"e  accomitoJ  for  by  changes 
in  the  relative  loading  of  the  several  stations,  and  the  consequent 
change  in  the  distribution  of  load  over  the  transmission  system. 
Fig.  4  also  shows  the  growth  of  the  maximum  sustained  load  and 
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of  the  total  output  of  the  system  since  Januan-  1,  1911.  The 
maximum  sustained  load  means  the  maximum  number  of  units  sent 
out  from  all  generating  stations  during  the  successive  hours  of  the 
month,  or,  in  other  words,  the  maximum  hourly  average  load. 

It  may  now  be  interesting  to  draw  a  comparison  between  the 
power  companies'  business  and  that  of  one  or  two  other  schemes. 
Fig.  6  shows  the  smoothed  load  curves  of  the  Cliicago,  New  York, 
Johannesburg  and  Randfontein  systems  for  a  single  week  day  pro 
rated  to  that  of  the  power  company.  By  pro  rated  I  mean  tliat  the 
cur\-e  for  each  scheme  is  proportione;!  up  or  down,  so  that  it  may 
have  the  same  summit  as  the  power  company  s  curve.  It  will  be 
observed  that  the  load  factor  of  the  power  companies'  system  is 
higher  than  that  of  either  of  the  three  companies  which  supply  a 
miscellaneous  collection  of  different  tj^jes  of  consumers,  whilst  the 
load  factor  at  Randfontein  is  higher  than  that  of  the  power  com- 
panies' system.  I  should  mention,  however,  that  the  curve  for 
Randfontein  is  not  strictly  representative,  as  iSIr.  Butt  informs  me 
that  the  conditions  obtaining  on  the  date  in  cjuestion  were  somewhat 
abnormal.  The  week-day  load  factors  calculated  from  these  curves 
are  approximately  as  follows :  Chicago,  '56 ;  Xew  York,  -l-l : 
Johannesburg,  47  o  ;  power  companies,  79-5  ;  and  Randfontem,  91-5. 

The  characteristics  of  the  power  companies'  loads  may  be  com- 
pared with  that  of,  say,  Chicago,  on  another  basis — namely,  by 
taking  the  number  of  hours  of  use  of  various  percentages  of  the  full 
amoimt  of  plant  in  service  during  the  peak.  From  such  curves  it 
can  be  seen  that  the  power  companies  use  90  per  cent,  of  the  peak 
capacity  of  plant  for  1,000  hours  per  annum,  as  against  less  than 
100  hours  for  Chicago,  and  that  50  per  cent,  of  the  plant  is  used  for 
about  8,400  hours  and  2,700  hours  respectively.  In  other  words, 
the  power  companies  use  90  per  cent,  of  their  plant  10  times,  and  50 
per  cent,  of  their  plant  for  three  times,  as  long  as  Chicago.     It  will  be 


clear  from  these  comparisons  that  conditions  here  on  the  Witwaters 
rand  are  imique.  The  present  method  of  operatmg  the  mines  results 
in  a  load  curve  having  a  peak  of  considerable  duration,  but  this  peak 
occurs  at  an  unusual  time,  and  would  not  overlap  the  peaks  on  the 
curves  of  a  traction  or  a  city  Ughting  and  power  supply  if  tliese  latter 
were  adde:l  to  the  power  companies'  system. 

As  engmeers  we  desire  to  get  the  best  possible  results  out  of  oW 
work  ;  as  business  men  we  want  to  sujiply  the  greatest  possibfc 
amomit  of  service  at  the  lowest  possible  cost  to  the  consumer  and 
the. greatest  possible  profit  to  our  ovm  particular  concern;  but 
whether  we  be  engmeers  or  business  men.  or  both,  we  all  desire  to 
avoid  unnecessary  waste  of  capital  and  of  the  world's  resources.  .Mr. 
Ferranti,  when  addressing  the  Home  Institution  m  1910.  boldiv 
outline.!  a  scheme  for  the  generation  and  distribution  of  electric 
power  for  the  whole  of  Gireat  Britain,  and  showed  the  enormous 
sa^•ing  in  capital  arid  fuel  whicli  woidd  result  if  electricity  were  to 
become  the  universal  medium  for  .sii]iph-ing  all  heating,  hghting  and 
power  requirements.  I  personally  beUeve  that  some  day  this  vision 
will  materiahse,  in  a  broad  form  if  not  in  detail,  and  that  even  m  the 
more  sparsely  populated  continent  of  Africa  the  conservation  of  the 
coimtry's  resources  by  the  aid  of  electric  power  wiU  be  deemed  to  be 
matters  of  national  import.  The  difficulty  is  that  changes  of  this 
order  cp,n  only  mature  gradually,  and  small  advances  do  not  permit 
the  large  economies  which  would  be  secured  if  it  were  possible  for  the 
ideal  scheme  to  be  laid  out  from  the  beginning.  There  is,  never- 
theless, a  vast  field  for  conservation  within  immediate  grasp.  Th* 
power  problem  in  London  is  .an  outstandijig  instance,  and  it  ia 
gratifying  to  see  that  there  is  at  last  some  prospect  of  a  combination 
of  mterests  in  that  important  field.  America  is  already  leading  tlie 
way,  as  witness  the  rapid  development  of  the  Chicago  Edison  Com- 
pany within  recent  years. 


ELECTRIC  SUPPLY  AT  KARACHI,  INDIA. 


Karachi,  the  most  western  of  the  four  great  ports  of  commerce  in 
the  Indian  Empire,  has  during  recent  years  been  growing  in  impor- 
tance at  a  jjhenomenal  rate.  It  is  not  impossible  that  it  will  loom 
large  in  the  future  map  of  the  world,  as  the  Government  have  inti- 
mated that  it  will  be  the  Indian  terminus  of  the  proposed  great 


phenomenal  figure  of  tli'.Vi'.'i.ditd.  while  in  1914,  despite  the  war,  it 
was  still  £34,000,000.  Thr  iiopulation  between  the  census  of  1901 
and  that  of  1911  jumjicd  troia  115,402  to  159,270,  or  an  increase  oJ 
38  per  cent.  The  commerce  of  the  port  overshadows  eveiTthing 
else,  but  there  naturally  follow  m  its  wake  industries  establishwi 
there  that  pertain  to  commerce,  among  which  are  extensive  I. 
flour  mills,  ironworks,  printing  presses,  soda  water  factories,  .v 


Tran.s- Persi/in  Trunk  Railway  connecting  Kuiope  with  India  through 
^ilotcow  and  linku,  and  surveys  of  the  first  part  of  the  route  from 
Karachi  have  already  been  made.  It  is  the  chief  outlet  for  the  pro- 
ducts of  the  I'uiijaub  (wheat,  oil-seed,  cotton,  &c.).  and  has  con- 
siderable  commerce  with  Afghanistan  and  Belucliistan. 

The  total  trade  of  the  port  has  increased  by  leajis  and  bounds 
luring  the  paHt  10  years,  as  it  amoimtcd  to  £2!,()00.()00  on  private 
flovernment  account  during  the  year  1905,  in  1912  it  reached  the 


with  land  and  facilities  all  ivady  for  tlie  considerable  increase  in  thi 
niimber  that  is  sure  to  result  from  the  general  trend  of  events  and  t 
importance  of  the  district.  " 

.Some  years  ago  the  port  :iuthority  installed  their  own  elcctrici 
imdertaking,  but  up  to  n  mouth  or  two  ago  there  was  no 'puli 
sujiply  of  electrical  eiu-rgy  or  of  gas.  The  Hon.  M.  de  1'.  Wei 
('.I.E.,  of  Jlcssrs.  Forbes,  Forbes,  Campbell  &  Co.,  was  rrsponsH 
for  the  preliminnry  steps  in  initiating  a  sii|iply  of  electrical  energy 


THE  ELECTRICIAN,  MAY  21,  1915. 


235 


Karachi.  With  the  assistance  of  Messrs.  Crompton  &  Co.  the  Hon. 
M.  de  P.  Webb  investigatetl  the  pro-spects  of  a  public  electric  supply 
undertaldng,  as  a  result  of  which  Messrs.  Forbes,  Forbes,  Campbell 
&  Co.  decided  to  apply,  luider  the  Indian  Electricity  Act  of  1910,  for 
a  Government  licence  to  supply  electrical  energy  in  Karachi.  This 
■n-as  granted  in  due  course,  and  in  1912  the  licensees  retained  Messrs. 
Handcock  &  Dykes,  of  Westminster,  as  their  consulting  engineers. 

After  some  negotiations  a  very  suitable  site  was  selected  in  the 
Elander-road,  with  ample  space  for  extensions,  and  with  access  to 
the  railway.     As  a  result  of  full  consideration  it  wa.s  decided,  having 


Fig.  1. — View  of  Switchboard,  showtno  Booster  and  Balancer  Sets  iibi.ow  the  Cali.ery, 


ilii<    regard  to  contingent  circumstances,  to  instalj'a  direct-current 
I  III  ,,  l-driven  plant,  with  a  three-wire  system  of  distribution  through- 
out   the  district,  and  early  in   1913  the  Karachi  Electric  Supply 
Corjjn.  was  brought  into  existence  for  the  purpose  of  taking  over  the 
rights  conveyed  by  the  licence  and  of  putting  them  into  effect.     A 
contract  for  the  complete  equipment  of  the  power  house  and  dis- 
tributors was  entered  into  with  Messrs.  Crompton  &  Co.,  and  shortly 
ifi'v  that  a  start  was  made  on  the  foimdations.     These  in  theni- 
were  a  matter  of  considerable  magnitude  in  i)io|)ortion  to  the 
.  as,  owing  to  the  nature  of  the  soU,  it  was  necessary  to  excavate 
Ml-  considerable  depth,  the  work  being  alio 
I'll  by  tidal  waters  and  land  floods.     All 
I  ities  of  this  nature  were  gradually  over- 
joiiK  .and  a  substantial  armoured  concrete  bed 
3Ut  in  position  to  receive  the  machinery. 

The  outbreak  of  the  war  caused  considerable 
lelay  in  the  works,  as  the  licensees  from  patri- 
rtic  motives  decided  to  transfer  part  of  the  staff 
liO  the  wiring  of  troopships,  while  at  a  .somc- 
krilat  later  stage  the  consulting  engineers"  repre- 
«ntative   and    also   some  of   the  contractors 
■  -'■ntatives  on  the  spot  joined  His  Majesty's 
The  work  originally  was  to  have  bcrii 
.^;i;(ilcted  by  the  end  of  1914,  and,  desj)ite  de- 
Msand  other  difficultiesdue  to  currenteveiits, 
WFebruary    1,    1915,  the  completed  station 
TO  formally  opened   by  the  Conimis.sioner-iii- 
iind,  .Mr.  K.  P.  Barrow,  in   the  ]>resence  of  ;i 
iri;i'  gathering  of  the  princi))al  inhabitants,    hi 
like  Karachi  it  was  necessary  to  give  very 
I  consideration  to  the  relative  merits  ol 
id   and    underground   dLstribution,  and 
■igineers  ultimately  decided  in  favour  of 
liner. 
I    inn  (irst  Hcctiim  of  the  generating  plant  as 
t  present  in.stalled  consists  of   two  240  b.h.p.  and   one    100  ii.lt. p. 
*i««el  engines,  of  Messrs.  Mirrlees,  Bickerton  &  Day's  well-liiiown 
I'tttm,  diiTct-coiipled  to  Crompton   440  and   .WO-voIt  dynamos. 
'  li«»  are  illustrated  in  Fig.  1,  which  shows  a  general  view  of  the 
'^'■'■r  hoii.sc. 

cooling  of  the  circulating  water  was  a  problem  calling  for 
'I  consideration,  and  the  engineere  finally  dccidotl  on  using 


Messrs.  Heenan  &  Froude's  coolers,  two  of  which  have  been  pro- 
vided, either  being  capable  of  dealing  with  the  circulating  water 
required  at  full  load.  The  coolers  are  fixed  in  a  cooler  house  opening 
out  from  the  engine  room,  a  10.000-gallon  water 'storage  tank  (fed 
from  the  town  mains)  being  fixed  above  to  provide  the  necessary 
"  make  up  ''  water. 

The  main  switchboard,  consisting  of  14  white  marble  panels — viz., 
three  generator,  two  battery,  two  booster,  two  balancer,  one  summa- 
tion, one  earth  and  three  feeder  panels,  complete  with  mo\'ing  coil 
measuring    instruments    and    switchgear — is    mounted    above    the 
battery  room,  being  thus  raised  some  7  ft.  above 
the  engine-room  floor,  as  can  be  seen  from  Figs. 
1  and  2.     The  battery  consists  of   276  Tudor 
cells,  having  a  capacity  of  653  ampere-hours  at 
the  10  hours'  rate. 

The  voltage  of  supply  is  220  on  either  side  of 
a  three-wire  system,  440  volts  across  the  outers, 
but  at  full  load  the  station  voltage  will  rise  to 
about  512  volts,  to  compensate  for  the  drop  in 
the  feeders.  This  necessitates  battery  regula- 
ting .switches  having  a  large  number  of  con- 
tacts. These  switches  are  of  the  horizontal 
liattem,  and  are  fixed  in  the  floor  above  the 
battery  room,  behind  the  main  switchboard, 
liemg  operated  by  levers  similar  to  railway  sig- 
nal levers,  fixed  in  front  of  the  board.  Fig.  3 
illustrates  the  back  of  the  .switchboard.  Battery 
regulating  switches  are  .seen  in  the  foregromid. 

There  are  two  automatic  balancers,  each 
capable  of  dealing  with  an  out-of  balance  cur- 
rent of  75  amperes,  and  three  motor-driven 
boosters,  each  capable  of  a  continuous  output 
of  150  amperes  at  0  to  115  volts.  These  are 
seen  imder  the  switchboard  gallery  in  Fig.  2. 

It  was  thought  wise  to  start  in  the  first  place 
with  direct  current,  as  tending  in  the  earlier 
stages  to  bring  the  midertaking  more  quickly  to 
a  remimerative  stage,  but  it  is  not  impossible 
that  as  the  area  and  the  scope  of  the  operations 
is  extended,  a  mixed  system  will  be  adopted 
to  meet  the  probably  large  demand  for  energy  for  power  pur- 
poses that  is  sure  to  grow  up.  The  station  has  been  built  with 
a  loose  end  to  allow  future  extensions  to  be  easily  made.  In 
the  present  building  there  is  room  for  another  200  kw.  set  to  be  laid 
domi. 

The  whole  of  the  overhead  work  has  been  carried  out  in  strict 
accordance  with  the  regulations  of  the  Indian  Government,  and  it 
most  subslaiilial  tliniiinliDiit.  with  a  consi>lerable  iiiari.'in  in  the 
strength  i>\  ilie  |hi|.s  for  .i.Mitions  as  the  undcii.ikiiii;  de\c-lo;i..;.  The 
weight  of  <-..|i|ier  i;i>tailed  «  ith  the  fir.st  section  is  :;.",  lo;is. 


Fiii.  3. — Back  View  of  S\vitchboard,  showing  Battery  Reoulatino  Switches. 


A  considerable  numlicr  of  consumers  liave  already  been  connected, 
and  the  licencees  have  made  arrangements  by  which  all  consumers 
who  so  wish  may  have  their  wiring  work  carried  out  at  a  reiisonablo 
price  imder  their  supervision.  Considerable  extensions  of  the  sys- 
tem are  already  in  hand,  due  to  a  very  important  contract  enterctd 
into  with  the  municipality  for  |)ublic  lighting.  N'ot  the  lea-it  in- 
teresting circumstances  in  connection  with  the  underfaking  is  tho 
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fact  that  of  the  nine  directors  who  have  given  influential  support Jto 
the  project  no  less  than  seven  are  Indian  gentlemen. 

The  work  of  the  contractors,  Messrs.  Crompton  &  Co.,  under  the 
supervision  of  their  representative,  Mr.  T.  F.  Raven,  has  heen 
executed  in  a  manner  as  to  give  every  satisfaction  to  those  con- 
cerned, while  mention  must  also  be  made  of  the  consulting  engineer's 
representatives,  Messrs..  F.  X.  Menzies  and  H.  Frazer  Xash,  who 
have  contributed  largely  to  the  success  of  the  scheme.  Credit  ir,  also 
due  to  Mr.  G.  W.  T.  Squires,  the  Corporation's  arcliitect,  who  has 
been  responsible  for  the  station  buildirg. 


BALANCE  SYSTEMS  OF  PROTECTION,* 

r;Y    C.    C.    GARKARD. 

Summary.— Ttie  author  deals  in  some  detail  with  the  Merz-Price  sys- 
tems of  protecting  cables,  generators  and  transformers,  and  concludes 
with  a  discussion  of  the  use  of  spUt  conductors  so  as  to  avoid  the  employ- 
ment of  pilot  wir"s. 

A  number  of  schemes  for  protection  have  been  suggested, 
or  put  into  use,  whereby  the  currents  in  difierent  parts  of  the 
circuit  are  balanced  against  each  other  under  normal  conditions. 
A  fault  causes  an  unbalancing  which  unbalancing  is  arranged  to 
trip  the  circuit  breaker.  Thus,  for  example,  if  we  consider  any 
electric  circuit  the  cmrent  going  in  should,  under  normal 
conditions,  equal  the  current  coming  out.  .If  two  appliances, 
one  at  either  end  of  the  circuit,  be  connected  together  by  a 
pilot  wire,  the  circuit  can  be  arranged  so  that  under  normal 
conditions  there  is  a  complete  balance.  A  leak  to  earth, 
however,  causes  the  in-gomg  current  to  differ  in  value  from  the 
out-going  current,  which  difierence  can  be  caused  to  operate 
the  trippina  device.  It  is  obvious  that  such  an  arrangement  is 
independent  of  the  direction  of  flow  of  power,  and  is  therefore 
especially  suitable  for  the  protection  of  ring-mains.  The 
principles  just  enunc;iated  underlie  the  best  known  of  balance 
protective  systems,  viz.,  the  Merz-Price,  and  this  system  will  be 
considered  in  the  following  paragraphs. 

THE  MERZ-PEICE  SYSTEM. 
The  balance  obtained  in  the  Merz-Price  system  may  be  either 
a  balance  of  voltages,  a  balance,  of  currents,  or  an  electro- 


Feeder 


—  STripCoil 


Fi(i.  1.— DiAOR.\M  n.LUsTR.vTixii  Fkedeb  Protection  by  the  Mekz- 
I'rice  Bal.vnxed  V'olt.^ge  .System. 

magnetic  balance,  and  theoretically  it  is  possible  to  use  either 
one  of  these  three  for  any  given  case.  Different  requirements, 
however,  have  in  practice  met  special  solutions,  and  it  is  only 
proposed  here  to  deal  with  actual  installations  and  not  to 
describe  the  alternative  theoretically  possible,  hut  not  so 
satisfactory  methods.  The  widest  sphere  of  application  of  the 
Merz-Price  system  is  for  the  protection  of  ('ables,  and  the 
principle  is  the  same,  whether  these  cables  are  feeders,  duplicate 
feeders  or  portions  of  a  ring-main,  although'  the  special 
advantages  of  this  sy.stem  are  best  seen  when  considering  the 
last  iMeiiti(Jiie(l  |>n)blcin,  viz.,  the  ring-main. 

Merz-Price  Cable  Protection.-  The  sy.stem  wliic  h  has  bc.'ii 
develi>])ed  for  caMe  |)i(.ti-(ti()ii  is  a  voltage  balance,  and  Jepemls 
upon  the  balancing  of  E.M.E.s  in  the  secondaries  of  current 
transformers  situated  at  either  end  of  the  cable.  The  con- 
nections, shown  as  for  a  single  cable,  are  illustrated  in  Fig.  1. 
It  will  be  noticed  that  two  pilot  wires  are  necessary.  The 
Becondaries  of  tlie  two  current  transformers  are  reversed  with 
regard  to  each  other,  .so  that  with  the  current  flowing  straight 
*  Copyright.     All  riglit-t  reserved. 


through  the  cable,  in  either  direction,  the  secondaries  buck 
against  each  other  and  no  current  flows  through  the  relay. 
Should,  however,  the  ctirrcnts  at  either  end  become  unequal, 
due  to  a  leak  somewhere  in  the  feeder,  then  the  secondary 
voltages  no  longer  balance,  and  a  current  will  flow  through  the 
relays,  and,  if  large  enough,  trip  tlie  circuit  breakers  at  both 
ends.  It  is  usual  to  set  the  relay  so  that  a  leakage  current 
equal  to  100  per  cent,  of  the  normal  full  load  of  the  cable 
causes  the  relays  to  operate. 


I 


Fifi.  2. — Rel.\y  used  by  the  British  Westinghouse  Co.  with  Merz- 
Price  Protective  Gear. 

The  relays  used  in  the  scheme  of  connections,  shown  in  Fig. 
1,  are  very  simple.  The  one  manufactured  by  the  British 
Westinghouse  Company  is  illustrated  in  Fig.  2,  and  that  made 
by  the  British  Thomson-Hou.stt)n  Co.  is  very  similar  (see 
Faye-HaiLsen  &  Harlow  •'  Proctcdings  "  lust.E.E.,  Vol.  XLVI., 
1911,  p.  701).  Referring  to  Fig.  2  it  will  be  seen  that  the 
weight  of  the  armature  A  is  crmntor-balanced  by  the  adjustable 


p„i.  3.— J1eh/.-Prich  Ui 
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weight  W,  and  the  trip  coil  circuit  is  clo.sed  at  K.  I 
indfcator  which  falls  when  the  relay  operates.  Wit 
balanced  voltage  system,  except  perhaps  with  v.'vy 
feeders,  relavs  are  always  necessary. 

Messrs.  Brvidllc  \'  Co.'s  relay  is  illustrated   in   Pig. 
consists  of  an  electromagnet  with  a  very  light  armature 
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small  air-fap.  When  the  armature  is  raised,  contact  is  made  in 
the  trip  coil  circuit,  and  a  heavy  contact  weight  is  released, 
whit  h  in  falling,  makes  a  parallel  contact  to  that  already  made, 
thus  ensuring  certainty  of  operation. 

Current  Transformers  for  the  Balanced  Voltage  System. — 
\  little  considenitiun  will  shnw  that  the  rinifiit  transformers 
used  in  the  balanced  voltage  sj-stem  must  be  of  special  con- 
struction. In  the  first  place  they  must  be  capable  of  running 
with  open-circuited  secondary  ;  and  in  the  second  place  the 
secondary  voltage  characteristics  of  the  two  transformers 
which  normally  oppose  each  other  must  be  exactly  similar  under 
all  conditions  of  load,  even  up  to  short  circuits  of  20  or  30 
times  full  load  cm'rent.  This  necessitates  each  pair  being 
specially  balanced  with  extreme  accuracy  against  each  other. 
Generally  such  transformers  are  made  with  an  air  gap  and  have 
to  be  specially  strengthened  to  prevent  the  dimensions  of  the 
air-gap  changing  under  working  conditions.  The  transformer, 
made  by  Messrs.  Reyrolle  &  Co.,  is  illustrated  in  Fig.  4. 

The  method  for  testing  for  balance  is  shown  in  Fig.  5. 
Each  transformer  must  be  tested  back  to  back  against  a 
standard,  in  order  that  not  only  are  the  numerical  values  of  the 
secondary  voltages  equal,  but  the  phase  differences  are  made 
equal.  The  necessity  of  this  is  illustrated  in  Fig.  5.  The 
line  AB  represents  the  phase  of  the  primary  current,  and  .4Z 
the  .secondary  voltage  of  the  standard,  and  .\X  and  AY  the 
secondary  voltages  of  the  two  transformers  tested.  Now  all 
tlree  secondary  voltages  are  numerically  equal  to  each  other, 
but  the  vestorial  difierence  in  voltage  between  X  and  Y  may 
Hr-ient  to  trip  the  relay.  Thus  it  is  necessary  to  measure 
ictorial  voltage  XY,  and  adjust  the  transformers  until 
'US  sufficiently  reduced. 

In  Fig.  6  are  given  the  connections  for  balanced  voltage 
irotective  in  a  three-phase  cable  with  earthed  neutral.  It 
vill  lii'  seen  that  a  three-core  pilot  cable  is  necessary.     If  the 


It.  t — CuERENT  Tr-Ixsformek  BY  Messrs.  Revrolle  for  use  with 
Merz-Price  Balanced  Voltage  Protective  (Iear. 

eui  1  ;ii  be  insulated,  the  pilot  wires  can  be  reduced  to  two  with 
I  fo  tjansformers  at  each  end  of  the  cable  instead  of  three,  and 
I  ily  one  relay  at  each  end  instead  of  three.  These  economies 
I  re,  however,  attended  by  a  loss  of  sensitiveness,  and  are  not 
I  )  be  recommended.  The  three-core  pilot  cable  should  be 
I  'gai'ded  as  the  standard  for  three-phase  working. 

Merz-Price  Protection  for  Generators  and  Transformers.— 

' '>i;si(iciiiig     the     .MiT/.-l')ice    system    as    applied    to    the 
rotiction    of    cables,    it    was    seen    that    a    balance    of    the 
■M.F.s  in  the  secondaries  of  current  transformers  situated  at 
tlii'i  end  of  the  cable  was  obtained.     As  against  the  balanced- 
it  system  the  balanced-voltage  system  requires  a    less 
■'■■>■  of  pilot  wires,  and  for  this  reason  the  latter  is  the 
•'■lii  generally  used  for  cable  protection  (compare  Fave- 
'nseii  &  Harlow,  "  Proceedings  "  I.P].E.,  Vol.  XLVI.,  I'j'll, 
67.J).     Naturally    with    an    E.M.F.    balance    the    current 
'  ansforniers  cannot  be  used  for  any  other  purpo.se  than  tlie 
'«tttion  of  the  relays,  such  as  for  example,  to  work  the 
''ifnnnents  on  the  switchboard.     In  the  application  of  the 
stem  to  the  protection  of  machines,   however,   long  pilot 
IWeg  iKil  being  necessary,  a  system  of  current  balancing  and 
't  E.M.F.  balancing  is  used.     'J'hat  is  to  say  a  current  alway.s 
'*8in  the  secondary  of  the  current  transformers  of  a  magni- 
projjortional    to   the    load.     A   current   transformer   is 
''■(1  at  either  end  of  the  winding  of  the  generator  (or  in  the 
TV  and  secondary  if  the  machine  protected  be  a  trans- 
')•    The  secondary  currents  of  the  current  transformers 
normal  conditions  are,  of  course,  equal,  and  are  arranged 


to  exert  equal  and  opposite  effects  upon  the  relay  or  tripping 
coil ;  only  in  the  event  of  a  faidt  inside  the  protected  machine 
is  the  balance  upset  and  the  switches  tripped.  As  with 
current  balancing,  the  secondaries  of  the  current  transformers 
have,  under  normal  conditions,  closed  circuits,  it  follows  that 
these  transformers  can  also  operate  the  ammeters,  &c.  It  is, 
however,  just  as  necessary  to  see  that  the  transformers  balance 
on  very  heavy  overloads  as  with  voltage  balancing  ;  moreover, 
in  order  that  the  balancing  should  not  be  upset,  it  is  necessary  to 
arrange  that  each  current  transformer  of  each  pair  has  the  same 
secondary  load.  Thus  if  one  of  the  transformers  feeds  an 
ammeter  and  the  other  does  not,  then  an  impedance  equivalent 
to  that  of  the  ammeter  must  be  inserted  in  the  secondary 
circuit  of  the  latter. 

Mention  might  here  be  made  of  the  magnetic  balance  system. 
This  is  somewhat  similar  to  the  current  balance  method,  except 
that  the  secondary  windings  of  the  two  current  transformers 
flow  through  the  two  primary  windings  of  an  auxiliary  balancing 
transformer,  the  .secondary  of  which  feeds  the  tripping  coil. 
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Fro.  5. — Testino  Current  Transformers  forVoltaoe  Balance  for 
Merz-Price  Sv.stem. 

With  no  fault  no  E.M.F.  is  generated  in  the  serondarv  of  the 
auxiliary  transformer  ;  a  fault,  however,  results  in  the  two 
primaries  of  the  auxiliary  transformer  not  balancing,  and  the 
switches  are  tripped.  The  magnetic  baliliice  system  has, 
however,  given  place  to  the  current  balance  system,  and  this 
latter  can  be  worked  either  with  or  without  relays. 

Merz-Price  Current  Balance  Protection  -^GenenUor  Protection 
wilhiml  h'lliif/.i.  Thr  cuniicct i(ins  arc  shown  in  Fig.  7,  these 
being  for  a  star  wound  generator.  It  will  be  seen  that  a 
current  transformer  is  connected  at  each  end  of  each  leg  of  the 
machine  winding.  The  three  current  transformers  at  the  star 
point  of  the  machine  can  be  located  adjacent  to  the  alternator, 
or  the  three  leads  can  be  brought  from  the  star  point  of  the 
generator  to  the  switch  cubicles.  It  will  be  seen  that  current  is 
only  diverted  through  the  trip  coils  in  the  event  of  unbalancing 
being  caused  by  a  fault. 

Generator  Protection  with  Relays. — When  relays  are  used  the 
connections  are  exactly  the  same  as  in  Fig.  7,  except  that 
relays  are  inserted  in  the  place  of  the  direct  connected  trip 
coils. 

The  advantage  of  using  relays  is  that  smaller  current  trans- 
formers can  be  used,  and  it  is,  moreover,  simpler  to  predetermine 
at  which  current  the  switches  will  be  tripped. 

It  must  be  remembered  that  Merz-Price  protection  on 
generators  only  protects  against  a  fault  to  earth  or  between 
pha.ses,  but  does  not  take  care  of  breakdowns  between  different 
parts  of  one  phase,  or  loss  of  field,  or  trouble  with  the  ])rime 
mover.    In  order  to  protect  against  sustained  overloads,  Measr.. 
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RejTolle  recommend  time  limit  overload  protection  in  addition 
to  the  balance  protection.  This  is  obtained  by  connecting 
fuses  in  series  with  the  secondaries  of  one  of  the  sets  of  three 


will  also  be  noticed  that  fuses  (Fj)  are  shown  in  parallel  with  tlie 
relays.  This  is  to  prevent  the  switches  being  tripped  when 
switching  in.  At  the  instant  of  switching  in  an  abuormaDv 
large  magnetising  current  may  occur,  depending  upon  the 
phase  relationship  of  the  residual  magnetism  of  the  core  with  tho 
voltage  at  the  instant  contact  is  made  at  the  switch.  Trouble 
from  this  source  is  often  experienced,  even  when  simple  over- 
load circuit  breakers  are  used,  for  which  reason  a  time  lag  i?; 
desirable  on^transformer  switches.     The  provision  of  the  fuse 


Timj  Limit  Overload 
fuse  Box. 


Current  Transformer 
(Star  Con) 


1"r;.  6. — Merz- Price    B.\lasced    Voltage    Protection  Fi 

FOR  THHEE-PBuiSE  FEEDER  WITH  EARTHED  NEnTR.\L,  ADOPTED 

BY  THE  Power  Supply  Undertak.ixgs   in  Northumber- 
land AND  DUKHAM. 

current  transformers.  On  one  or  more  of  the  fuses  blowing  on 
overload  the  current  from  the  other  set  of  series  transformers  is 
diverted  through  the  relays  and  trips  the  circuit  breakers. 
In  the  present  author's  opinion,  Merz-Price  generator  pro- 
tection does  not  offer  any  advantage  over  reverse-power  relay 
protection.  This  is  specially  so  if  the  reverse  power  relays 
have  an  adjustment  to  render  them,  but  little  affected  by 
variations  in  the  bus-bar  voltage. 

In  Fig.  8  is  given  a  diagram  of  connections  for  generator 
protection  on  the  current  balance  Merz-Price  system,  as 
recommended  by  Messrs.  Reyrolle  &  Co.  This  is  self-explanatory 
in  the  light  of  the  foregoing  remarks. 

SenesTcan.^^  ^e.ator  Coi,s 


I  Battery 
other  au 
iary  suf  p 


Current  Transformer 
(Star  Con.) 


Br: 


-Diagram  op  Connections  for  CtmRENT  Balance  Generator 
Protection,  MeezPrice  System,  with  Relays. 


Earth 


Trip  Coils 

Fig.  7. — Merz-Pbice  Current  Balance  Protection  of  Stau-wiund 
Generators  without  Kelays. 

Current  Balance  Protection  for  Transformers.    The  .M(  rz- 

I'ricf  sysli'iii  ajifilicd  to  st:ilii-  triiii.sf(]Miicr  protection  depends 
upon  the  cunciit  Ijaiancc  piinci])lc.  A  diagram  of  connections 
is  given  in  Fig.  9.  According  to  Messrs.  ReyroHe  &  Co.,  the 
Merz-Price  system  does  not  ofFi'r  alone  adequate  protection  for 
transformers,  and  it  is  desirable  in  addition  to  include  pro- 
tection against  a  sustained  overload,  such  as  would  be  occasioned 
by  short  circuit  on  the  low-t^-hsion  bus-bars.  Time  limit 
fu.ses  (F,)  arc  shown,  tiien^fore,  in  series  with  tin-  current 
transformers  in  Fig.  '.>.  It  is  obvious  that,  if  these  blow,  the 
currents  from  the  other  sets  of  transformers  are  immediately 
diverted  through  the  relays  and  trip  the  circuit  breakers.     It 


shunting  the  Merz-Price  relay  takes  away  from  the  system  one 
of  the  chief  advantages  claimed  for  it,  viz.,  instantanecuis 
operation.     It  will  be  seen  tliat  for  transformer  protection  the 


Fig.  !). — Transformkk  I'rotection — Curhknt  Halance,  Mkr/.  I'm  -i; 
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iincwIiMt  complicated,  and  in  I  lie  presMit  aullior 
tran.sformer    protection    its    instidialiori    is    no 
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GAS  DRIVEN  ELECTRICITY  WORKS  AT  WOOD  GREEN. 

Statutory  powers  for  the  supply  of  electrical  energy  in  Wood  Green' 
London,  were  conferred  upon  the  DLstrict  Council  by  the  Wood 
Green  Electric  Lighting  Order  of  1902,  and  transferred  by  the 
Tottenham  and  Edmonton  Gas  Act  of  U)i:{  to  the  Tottenham 
Dist-ict  Light,  Heat  &  Power  Co.,  the  new  title  given  by  thit  Act  to 
the  Tottenham  &  Edmonton  Gas  Light  &  Coke  Co.  As  soon  as  the 
Act  re^-eived  the  Royal  Assent  in  August,  1913,  the  company  in- 
structed their  consulting  electrical  engineers,  Messrs.  May  &  Hawe.s, 
of  VVeitminster,  to  proceed  with  the  scheme  which  had  been  pre- 
pared for  Parliamentary  pm-poses,  and  within  a  few  months  con- 
structional operations  were  started.  The  progi'css  of  the  work  was 
somewhat  delayed  by  the  buOders'  strike  and  the  war  ;  but  the 
generating  works  and  mains  were  ready  for  the  preliminary  trials 
in  December,  and  on  Christmas  Eve,  1914,  within  16  months  from 
the  passing  of  the  Act,  the  supply  was  officially  comratnced. 

'he  area  of  supph-  under  the  order  embrace?  the  whole  of  the 
urban  district  of  Wood  Green.  It  has  an  area  of  1,62.5  acres,  with  a 
population  of  .50,000  inhabitants.  Wood  Green  is  the  shopping  centre 
of  a  large  suburban  residential  area,  its  High-road — the  old  Green- 
lanes — contammg  many  important  business  establishments.  The 
suijply  is  on  the  du-ect-current  tlu'ee-wire  system  at  a  pressure  of 


been  provided  in  the  engine  house  for  two  additional  sets  of  still 
larger  capacity,  which  are  to  be  erected  later  on  as  the  demand 
develoiis.  The  battery  has  a  capacity  of  300  kw. -hours  at  a  three- 
hour  rate,  or  200  kw.-hours  for  one  hoiu-.  The  gas  engines  are  the 
modern  high-speed  vertical  type,  built  by  Messrs.  Hindley  &  Sons, 
of  Bourton.  of  170  B.H.p.  and  3-tO  b.h.p.  respectively.  The  smaller 
runs  at  a  speed  of  -150  revs,  pei-  min.  and  the  larger  at  3.50  revs,  per 
min.  Both  have  five  cylinders  and  are  equipped  with  forced  auto- 
matic lubricating  arrangements  and  double  magneto  ignition.  The 
principal  working  parts  are  enclosed  and  lubricated  under  pressure. 
The  engmes  are  extreme.lj'  compact,  require  but  little  attention, 
being  practically  automatic  in  workuig,  and  can  be  started  up  and 
put  on  full  load  in  less  than  a  minute.  There  is  no  noticeable 
vibration,  specially  designed  foundations  having  been  provided  to 
assure  this  ;  and,  as  complete  combustion  of  the  gas  is  effected,  there 
is  no  risk  of  any  objectionable  smell  from  the  exhaust.  The  silencuig 
of  the  exhaust  has  been  carried  out  in  a  very  effective  mamier. 
Compressed  air  is  used  for  starting  the  engines,  this  being  taken  from 
a  battery  of  four  receivers,  which  are  charged  by  a  motor-driven  air 
compressor. 

The  circulating  water  for  the  engines  is  supplied,by  gravity  from 
a  tank  of  1,600  gallons  capacity  situated  on  the  first  floor  over  the 
cooling  plant.  By  means  of  interlocking  gear  between  the  com- 
pressed air  valves  and  the  w'ater  valves  the  starting  up  of  the  engines 


240  volts  for  lighting  and  heatmg  purposes,  and  480  volts  for  power 

'I  special  purposes.     For  small  power  requirements,  where  the 

lud  does  not  exceed  3  kw.,  the  consumers  have  the  privilege 

iking  the  supply  at  240  volts. 

The  generating  station   Ls  situated  in   Ringslade-road,   in  close 

ITDxiraity  to  the  dejjot  of  the  Metroj)olita!i  tramways.     Town  gas 

ih|ilied  from  the  Tottenham  works  of  the  company  furnishes  the 

'  T  by  which  the  generating  plant  is  operated.     The  gas  is  delivered 

i'lgh  a  12  in.  main  into  a  holder  erected  on  the  site.     This  holder, 

liiih  has  a  diameter  of  40ft.,  jxirforms  the  dual  rolo  of  provitling 

I »  substantial  storage  of  gas  and  of  nuiintaining  it  at  the  required 

!WBsure  at  the  ongino  valves.     For  the  registration  of  the  gas  used 

ilift  generating  station  a  special  meter  of  a  capacity  of  20,000 

''i':  ft.  ]M3r  hour  has  been  provided  in  a  separate  building. 

IliO  <_'(-iiiirating  station  comprises  throe  bays,  the  centre  forming 

|ilie cn:.inc  house.     The  ground  floor  of  one  of  the  side  bays  provides 

i»«eoiii]ii.j(lation  for  the  switchboard  and  electrical  control  gear,  and 

i'ofithc  iiccossary  fitters'  workshop,  above  which  the  battery  room 

p«rfbccii  constructed.     Water  cooling  ])lant  and  silencers  occupy 

h*  otlicf  bay,  the  water  softening  plant,  storage  tank,  offices  and 

iij  .situated  on  the  uppctr  floor. 

of  j-cncrating  jdant  have  already  been  erected,  one  of 
-        nd  the  other  of  200  kw.  capacity,  and  accommodation  ha^i 


without  first  turning  on  the  water  is  rendered  impossible.  From 
the  ongino  jackets  the  water  flows  into  two  "  Heenan  "  rotary  water 
coolers  capable  of  dealing  with  4,000  and  2,000  gallons  of  water 
per  hour  respectively.  The  water  is  returned  to  the  storage  tanks 
by  means  of  electrically-driven  centrifugal  |)umps.  The  makt-up 
water  is  controlled  by  a  ball  valve  on  tlie  tank,  and  all  tlic  water  used 
is  first  treated  by  a  "  Boby  "  water-softenhig  plant  of  .'500  gallons 
capacity. 

The  engines  are  directly  coupled  to  "  tandem "  direct-current 
dynamos,  made  by  the  Elootrie  Construction  Co.  The  dynamos 
are  of  the  multijjolar  shunt- wound  type  fitted  with  intorpoles,  oacli 
pair  being  mounted  on  a  substantial  box  basei)lato  with  two  i>ode3ta 
bearings.  The  armaturei  of  each  set  have  been  nuulo  strictly  inter- 
changeable, oven  to  the  i)rovision  of  a  coupling  outside  the  oulboaril 
bearing,  this  coupHng  being  protected  by  a  cover  of  planished  steel. 
Tlie  dynamos  are  designed  to  generate  current  at  any  voltage  from 
250  to  280,  and  oven  after  long  periods  of  running  on  full  load  they 
show  very  little  temperature  rise  in  any  part. 

The  battery,  which  was  supplied  a  id  erected  by  the  Cldoridc  Electrical 
.Storage  Ca.  consists  of  270"  IMantido  cells."'  Each  coll  has  2!)  plates, 
which  are  suspemlcdfroni  the  sidi's  of  glass  boxes.  The  latter  are  sup- 
ported on  pitch  pini^  staticK  insulated  from  the  lloor.  The  battery  room 
is  arrangcil  in  a  siii'.^lu  tier,  with  wide  gangways  between  the  diU'orent 
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rows,  wliich  enables  each  individual  cell  to  be  readily  inspected. 
There  is  also  a  gansrnay  across  the  middle  which  divides  the  two 
halves  of  the  battery,  thereby  reducing  the  danger  of  shock  to  a 
miniuium.  The  whole  of  the  regulating  cells  range  along  one  side 
of  the  room,  and  the  copper  rod  connections  are  carried  on  insulators 
on  the  wall  to  the  centre,  where  they  are  carried  do^<'n  through 
insulating  tubes  in  the  floor  to  the  regulating  switches,  which  are 
immediately  below.  For  charging  the  battery  there  is  a  double- 
ended  booster  of  the  Electric  Construction  Co.'s  make  in  the  engine 
room,  placed  on  one  side  of  the  switchboard.  The  two  boosting 
djTiamos  each  have  a  capacity  of  19  kw.,  and  are  driven  bj'  a  58  B.ii.p. 
500-volt  motor  running  at  a  speed  of  1,200  revs,  per  min.,  all  three 
machines  being  moimted  on  a  combination  baseplate.  The  starting 
panel  is  fixed  close  at  hand  on  the  wall,  and  consists  of  a  double- 
pole  ironclad  switch  fuse  and  starter,  fitted  with  overload  and  no-volt 
release,  together  with  an  ammeter. 

The  sn  itchboard,  for  whicli  the  Electric  Construction  Co.  were  also 
responsible,  consists  of  two  generators,  one  battery  and  booster,  one 
integrating  watt-hour  meter  and  three  feeder  panels,  all  of  black 
enamelled  slate.  The  panels  are  divided  horizontally  at  the  centre 
by  an  enamelled  slate  shield,  the  top  half  being  devoted  entirely  to 
the  positive  side  of  the  sj-stem  and  the  lower  half  to  the  negative. 
The  switchboard  has  an  overall  length  of  about  12  ft.,  and  Ls  placed 
6  ft.  away  from  the  wall,  thus  leaving  ample  room  for  the  battery 
regulating  switches  and  also  for  access  to  the  back  connections, 
which  are  so  designed  as  to  be  easily  traceable.  All  circuits  are 
protected  by  automatic  cutouts,  and,  where  suitable,  time  lag 
attachments  are  provided.  The  whole  of  the  instruments  are  of  the 
"  Cirscale  "  type,  manufactiu'ed  by  the  Record  Electrical  Co.,  of 
Manchester.  On  the  right-hand  side  of  the  board  three  illuminated 
dial  voltmeters  are  fixed  on  swing  brackets  ;  the  top  one  of  these 
indicates  the  'bus-bar  pressure  and  the  two  lower  ones  are  comiected 
to  voltmeter  switches  by  means  of  which  the  pressure  at  the  several 
feeding  points  can  be  ascertained.  Paralleling  has  been  made  a 
simple  matter  by  the  provision  of  a  portable  horizontal  pattern 
voltmeter,  which  is  provided  with  plugs  to  fit  sockets  on  the  gene- 
rator and  battery  panels.  On  the  top  of  the  board  there  are  the 
battery  meters  and  two  pedestal-type  voltmeters.  The  regiUating 
gear  has  been  kept  entirely  sejjarate  from  the  board.  The  resistances 
are  ]ilaced  in  a  cellar,  into  which  all  the  cable  connections  from  the 
generators  and  boosters  come  and  also  the  feeder  cables.  Imme- 
diately above  the  resistances  the  control  pillars,  eight  in  number, 
including  two  for  the  battery  regulating  switches,  are  mounted  on 
the  engine-room  floor.  Hy  this  arrangement  it  is  possible  for  the 
switchboard  attendant  to  have  control  of  all  generating  plant 
and  at  the  same  time  to  be  able  to  see  the  whole  of  the  switchboard 
instruments.  An  earth-  panel,  wit|h  an  Evcrett-Edgcumbe  dis'c 
recording  amhieler,  short-circuiting  relay  and  overload  breaker,  is 
fixed  on  the  wall  at  the  back  of  the  board. 

To  facilitate  the  erection  and  overhauling  of  the  plaait,  a  10-ton 
hand-operated  travelling  crane,  by  Messrs.  Herbert  3*I<Jrris,  of 
Loughborough,  has  been  installed  on  a  runway  which'  expends  for 
the  whole  length  of  the  engine  room. 

Under  the  contract,  the  consumjition  of  gas  by  the  generating  M-ts 
working  at  ordinary  full  load,  with  gus  of  "ilKt  net  B.Th.U.  per  ciiliir 
foot  at  a  normal  tcni[ieratiire  and  l)aroinclric  pressure,  is  guaraiilciMl 
not  to  exceed  the  follow  ing  :  I'^or  the  200  kw.  set  30  75  cubic  ft.  and 
for  the  100  kw.  set  31-35  cubic  ft.  per  unit  generated  as  registered 
by  watt-hour  meters.  The  official  consumption  tests  have  not  yet 
been  taken,  but  wc  iniderstand  that  the  trials  of  the  plant  and  their 
general  running  on  the  load  give  warrant  to  the  view  that  the  guaran- 
teed results  will  be  excelled. 

Under  the  Wood  Green  Electric  Lighting  Order,  the  streets 
scheduled  for  the  compulsory  mains  were  limited  to  High-road  and 
Myddleton-road.  It  is  scarcely  necessary  to  state  that  the  company 
recognised  that  so  restricted  a  system  of  mains  would  be  practically 
and  economically  unsound,  and  they  were  sufliciently  enterprising 
to  inaugurate  the  supply  vith  a  comprehensive  system  of  distribut- 
ing mains  throughout  the  principal  streets  of  the  district.  Mains 
will  be  provided  in  other  streets  from  time  to  time  as  the  demand 
for  e-lcctricity  arises,  the  feeding  and  distributing  system  having 
been  laid  out  with  a  view  of  general  extensions. 

All  cables  are  of  the  three-core  type,  insulated  with  imiiregnated 
paper,  load  covered  and  stoel  armoured,  made  by  the  Western  Electric 
Co.  There  are  three  feeding  centres  where  the  feeder  mains  serve'  the 
distributors,  one  situated  near  the  Town  Hall,  one  in  the  Highroad 
adjacent  to  Koel  Park  station,  and  the  other  in  the  Alexandra  Park 
district,  near  the  junction  of  the  Avenue  and  Alexandra  Park-road. 
At  these  (<'nlrcs  feeder  pillars  have  been  erected,  and  similar  pillars 
in  other  situations  provide  an  easy  means  for  dividing  up  the  network 
of  distributing  umins  into  suitable  sections. 

Tho  capital  expenditure  on  the  scheme,  including  Parliamentary 


costs,  land,  generating  station  and  mains,  amoimts  to  about'£30,000. 
The  responsibility  for  the  preparation  of  the  scheme  and-for'carr.\-ing 
it  into  effect  is  shared  by  ]Mr.  A.  E.  Broadberrv.  manager  of"  the 
Tottenham  District  Light,  Heat  &  Power  Co.,  and  Messrs.  May  & 
Hawes,  the  consulting  electrical  engineers.  The  duties  of  dii-ectini; 
and  suj»rvLsing  the  constructional  ojicrations  have  been  perfonm  d 
by  ilr.  J.  Fisher,  for  the  company,  and  Mr.  L.  W.  Ballard,  for  th, 
consulting  engmeers.  The  prices"  charged  range  from  5d.  toTjJd. 
per  unit  for  lighting  purposes  and  2d.  to  Id.  per  unit  for  power  pur-  ^ 
poses.  Meters  for  registering  the  supplies  are  provided  and  main- 
tained by  the  company  at  a  quarterly  rental  of  2s. 


THE  PURE  ELECTRON  DISCHARGE  AND  ITS  APPLICA- 
TIONS IN  RADIO  TELEGRAPHY  AND  TELEPHONY,* 

BY    DR.    IRV[Nc.    lAXGMriK. 

Suiiiniari/. — After  outUning  the  fiiiulamental  principles  which  govern- 
the  phenomenon  of  electron  emissimi  the  author  shows  how,  through  the 
medium  of  a  hotfUament  vacuum  n-ctitier  (called  the  "■  kenotron  ")  and 
the  -■  pliotron  "  (a  new  type  of  ainplitier).  both  of  which  employ  the  pure 
ekctron  emission  from  heated  metals  in  extremely  high  vacua,  a  very 
simple  and  successful  equipment  has  been  produced  to  send  and  receive- 
radiotelegraphic  and  radibtelephonic  messages. 


After  reviewing  the  work  of  Elster  and  Geitel.  Fleming,  J.  J. 
Thomson,  Richardson,  Soddy,  Pi  ingle.  Parker  and  others,  the  author- 
passes  on  to  his  own  work  on  the  subject.  Richardson's  equation 
for  the  thermionic  currents  is 

J=a-\/Te-"r, 
in  which  i  is  the  cmrent  per  square  centimetre  at  the  temperattire, 
T,  and  a  and  6  are  constants  for  the  particular  metal.   According  to 
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Flo.  1. — Electron  Emission  fkom  Tungsten  is  .\"PERrBOT"VAC0ini 

this  equation  the  currents  that  might  exi.st  across  the  vacuous  spao 
in  a  tungsten  lamp  would  be  \ciy  larcc,  but  actiuilly  I  hey  arc,  i' 
conr.se.  quite  small.  -\  stmly  of  the  subject  showed  that  the  small 
ness  of  the  current  was  not  din-  (o  any  failure  of  the  tilameiil  to  en»» 
electrons,  but  to  the  inability  of  the  space  around  the  tilanienti' 
carry  the  currents  with  the  imtcntial  available  in  the  lam]). 

In  one  case,  two  single  lonii  tungsten  filaments  weiv  mounted  aid' 
l)y  side  in  a  bulb.  After  the-  bulb  was  exhausted  in  the  best  posaibl 
way  and  the  filaments  were  thoroughly  aged  and  fn-eil  from  gas.  on 
of  the  lilaincnt-s  was  heal<'d  while  a  positive  |)oti'nlial  was  ap)ilied  I 

•  I'npcr  rend  iK-forc  the  Aim  ricnn  Institute  of  Radio  Engineers  n 
New  York,  April  7,  lOlTi,  abbreviated.  Also  published  iu  the  "  Lioneri 
Electric  Review,"  May,  1915. 
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the  other  through  a  galvanometer.  The  hot  filament  thus  served 
as  cathode  in  the  discharge  occurring  in  the  lamp.  As  the  current 
through  the  cathode  was  increased,  the  thermionic  current  as 
measured  hy  the  galvanometer  increased  at  first,  according  to 
Richardson's  equation  as  shown  in  Fig.  1  ;  but  beyond  a  certaia 
point,  the  further  increase  in  the  temperature  of  the  cathode  pro- 
duced no  further  increase  in  thermionic  current. 

The  curve  representing  thermionic  current  as  a  function  of  tem- 
perature, therefore,  consists  essentially  of  two  parts  :  first,  a  part  in 
which  Richardson's  equation  applies  ;  second,  a  part  m  which  the 
current  is  indejicndent  of  the  temperatiu-e.  In  the  first  part  of  the 
cun-e  it  is  found  that  the  cuiTent  is  independent  of  the  voltage,  or 
shape  and  size  of  the  anode,  but  in  the  second  part  of  the  curve  the 
cuirent  is  affected  by  both  of  these  factors  and  may  also  be  either 
increased  or  decreased  by  i)lacing  tiie  lamp  in  a  magnetic  field.  It 
is  thus  evident  that  the  only  reason  that  the  current  does  not  con- 
tinue to  increase,  according  to  Richardson's  equation,  is  that  the 
space  between  the  electrodes  is  only  capable  of  carrying  a  certain 
current  with  a  given  P.D.  The  explanation  of  tliis  phenomena  was 
found  to  be  that  the  electrons  carrying  the  current  between  the  two 
electrodes  constituted  an  electric  charge  in  the  sjjace  which  repelled 
electrons  escaping  from  the  filament  and  caused  some  of  them  to 
return  to  the  filament.     The  author  gives  a  modified  equation.     Thus 

!  =  2-33  X  10-«-;x' 
ia  which  V  is  the  P.D.  between  parallel  plates.  ;r  cm.  apart,  and  i  is 
the  current  per  square  centimetre. 

Extremely  minute  traces  of  gas,  however,  may  lead  to  the  forma- 
tion of  a  sufficient  number  of  positive  ions  to  neutralise  to  a  large 
extent  the  space  charge  of  electrons  and  thus  very  greatly  increase 
the  cuarent  carrying  capacity  of  the  space.  For  example,  a  pressure 
of  mercury  vapour  of  about  1/100,000  mm.  has.  under  certain  con- 
ditions, been  fomid  to  eliminate  completely  the  effect  of  space  charge 
so  that  a  current  of  01  ampere  was  obtained  with  only  25  volts  on 
the  anode,  wherea.s,  without  this  mercury  vapour,  over  200  volts  were 
necessary  to  draw  this  current  through  the  space.  Besides  this 
enormous  effect  on  the  current  carrying  capacity  of  the  space,  many 
gases  have  a  great  influence  on  the  electron  emission  from  the  cathode. 
But  in  every  case  where  the  cathode  is  of  pure  timgsten,  the  effect 
of  gas  is  to  decrease,  rather  than  increase,  the  electron  emission. 
For  example,  it  is  found  that  a  millionth  of  a  millimeter  of  oxygen, 
or  gas  containing  oxygen,  such  as  water  vapour,  will  cut  the  electron 
emission  down  to  a  small  fraction  of  that  in  high  vacuum.  As  a 
result  of  this  work,  we  became  firmly  convinced  that  the  electron 
emission  from  heated  metals  was  a  true  property  of  the  metals  them- 
selves and  was  not,  as  has  so  often  been  thought,  a  secondary  effect, 
due  to  the  presence  of  gas. 

Further  mvestigation  showed  that  with  the  elimination  ef  the  gas 
pfTcits.  all  of  the  irregularities  which  had  previously  bsen  thought 
in  Ill-rent  in  vacuum  discharges  from  hot  cathodes  were  fomid  to 
ili-ippear.  In  order  to  reach  this  condition,  however,  it  was  not 
.-iilticient  to  evacuate  the  vessel  containing  the  electrodes  to  a  high 
degree,  but  it  was  essential  to  free  the  electrodes  so  thoroughly  from 
gas  that  gas  was  not  liberated  from  them  during  the  operation  of  the 
device.  It  was  also  necessary  to  free  the  glass  surfaces  very  much 
more  ihorouglily  from  gas  than  had  been  thought  necessary  previ- 
ously. The  difficulty  thus  consists  not  in  the  ])roduction  of  the  high 
vacuum,  but  in  the  maintenance  of  this  va 'uum  during  the  use  of 
the  ap])aratus.  As  the  voltage  applied  to  the  terminals  was  in- 
creased and  as  the  current  density  in  the  discharge  increased,  the 
tendency  for  the  gas  residue  to  become  ionised  became  very  much 
more  marked  and  the  difficulties  in  maintaining  a  sufficiently  high 
vacuum  increased  still  further.  However,  by  special  methods  of 
exhaust  and  by  special  methods  of  treating  the  electrodes,  these 
difficulties  have  b3cn  overcome  and  it  has  thus  b?en  possible  to 
construct  ai)paratus  in  which  a  large  current  density  can  be  obtained 
and  P.D.  of  much  more  than  100,000  volts  may  be  applied  without 
obtaining  effects  attributable  to  positive  ionLsation. 

In  previous  devices  which  employed  discharges  through  vacuum, 

either  with  or  without  a  hot  cathode,  there  was  always  evidence  of 

positive  ionisation  if  the  current  density  was  increased  ahovc  an 

estremely  low  value,  or  if  potentials  over  iiO  or  100  volts  were  applied 

while  a  current  of  as  much  as  a  few  milliamperes  was  flowing.     The 

I  effectsof  this  })0sitive  ionisation  manifested  themselves  in  many  ways. 

'  If  the  ionisation  was  sufficiently  intense,  a  glow  throughout  the  tube 

wiw  vi-,iblc.     For  example,  in  the  Braun  tube,  with  a  lime-covered 

I      ■'     '     Wehncit  states  that  a  vacuum  as  high  as  imssible  should  he 

i.  hut  he  speaks  of  being  able  to  see  the  path  of  the  cathorle 

•  ••     1 1  lias  apparently  always  been  assumed  that  catho Je  rays  of 

iHciently  high  intensity  can  always  be  seen,  but.  of  course,  such 

"linosity  is  direct  evidence  of   ionisation  of  the  ga.s.     One  of  the 

"'St  (sensitive  indications  of  the  presence  of  positive  ionisation  i* 


the  failure  of  the  current  to  increase  with  the  voltage  in  a  regular 
manner,  as  shown  by  the  above  equation. 

With  the  higher  voltages,  perhaps  the  most  troublesome  features 
of  positive  ionisation  is  its  tendency  to  disintegrate  the  cathode.  The 
positive  ions,  moving  imder  the  influence  of  the  electric  field,  acquire 
high  velocity,  and  when  they  strike  the  cathode  cause  rapid  disin- 
tegration and  ultimate  destruction  of  the  electrode.  With  a  pure 
electron  discharge,  however,  there  is  no  disintegration  of  the  electrode 
caused  by  tlie  discharge  and  tlie  filament  lasts  the  same  length  of 
time  as  if  no  current  passed  through  the  vacuum. 

Another  effect,  produced  by  positive  ionisation,  is  the  emission  of' 
electrons  fiora  the  catho;le  mider  the  influence  of  the  positive  ior» 
bombardment.  These  electrons,  which  constitute  the  so-called  delta 
rays,  escape  from  the  cathode  with  considerable  initial  velocity,  and 
are,  therefore,  capable  of  charging  up  a  third  electrode  in  this  space 
to  a  potential  of  10  or  15  volts  negative  with  respect  to  the  cathode. 

With  the  pure  electron  discharge,  none  of  these  effects  are  present. 
The  cathode  rays  are  entirely  invisible,  the  current  voltage  curve  is 
a  smooth  curve,  follows  the  3/2  power  law,  in  case  the  filament 
temperature  is  sufficiently  high  and  the  shape  of  the  electrodes  is 
such  that  the  small  initial  velocities  of  the  electrons  from  the  cathode 
do  not  play  too  large  a  role.  It  is  possible  to  obtain  a  very  high 
current  in  this  type  of  discharge,  but  in  order  to  overcome  the  space 
charge  ett'ects,  it  is  then  necessary  to  use  a  very  strong  electric  field 
close  to  the  cathode. 
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Fi(i.  2. — The  Effect  of  Sp.ace  Charge  on  thk  Thermionic  Currents. 

Dr.  W.  D.  Cooli  Ige  (•  Phys.  Rev.''  2,  409,  1913)  has  used  the  pure 
electron  discharge  m  the  construction  of  a  now  typo  of  X-ray  tube, 
and  several  other  types  of  apparatus  have  been  developed  making 
use  of  this  pure  electron  discharge.  These  devices  possess  the  samo 
advantages  over  apparatus  formerly  used  as  the  Coolidgo  X-ray  tub& 
possesses  over  the  ordinary  X-ray  tube.  In  order  to  distinguish 
those  devices  from  tho.sc  containing  gas  and  in  most  cases  dependmg 
upon  gas  for  their  o|K!ration,  the  name  ''  Kenotron  "  has  been  adopto<l. 
This  word  is  derived  from  the  Greek  kenos.  signifying  empty  space 
(vacuum),  and  the  ending,  Iron  used  by  the  Greeks  to  denote  an 
"  instrument."  ^^ 

"  Kenotron  "  Rectifier. 

Tlu;  Coolidge  X-ray  tube  is,  of  course,  a  reclilior  for  high  voltage 
alternating  current,  but  it  is  not  suitably  designed  for  this  ])urpo.so. 
In  an  X-ray  tube  the  voltage  applied  must  be  consumed  hi  the  tube 
it.self,  whereas  in  tlie  rectifier  the  voltage  in  one  direction  should  bo 
consumed  in  the  load  in  series  with  the  rectifier,  although  llu!  vollwgo 
in  tlio  opposite  direction  shouhl  be  taken  whol  y  by  the  reetifior. 
Ill  the  X-ray  tubo,  because  of  the  great  distance  between  the  anode 
and  cathode  and  I  lie  prosoneo  of  a  focussing  device  around  t  Iks  calhodo, 
the  space  charge  effects  arc  very  much  exaggerated,  so  Ihatlit  Ih 
necessary  to  apply  several  thousand  volts,  in  ordortogctev  'ii  lOiiiilli- 
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amperes  of  current.  ThLs  voltage  necessary  to  overcome  the  space 
charge  is  completely  lost  -s^  hen  the  tube  is  used  as  a  rectifier. 

To  overcome  this  loss  of  voltage  as  far  as  jwsf  ible,  the  anode  and 
cathode  in  the  kenotron  are  placed  close  together  and  everything  is 
avoided  which  might  tend  to  screen  the  cathode  from  the  field 
naturally  produced  by  the  anode.  In  this  way  it  has  been  possible 
to  build  kenotrons  which  have  supplied  pure  electron  currents  of 
over  an  ampere,  with  a  voltage  drop  of  about  200  volts.  This  current, 
however,  requires  large  anodes  and  cathodes,  so  that  it  is  usually 
more  convenient  to  build  kenotrons  with  a  current  capacity  of  not 
over  2.50  milliaraperes.  and  if  it  is  desired  to  rectify  larger  currents 
than  this,  to  place  several  kenotrons  in  parallel. 

There  seems  to  be  no  upper  limit  to  the  voltage  at  which  a  kenotron 
can  operate.  A  kenotron  has  been  buUt  capable  of  rectifying  250 
milliamperes  at  180,000  volts,  and  there  seems  to  be  every  reason  to 
think  that  kenotrons  could  be  used  at  very  much  higher  potentials 
if  desired. 

Fig.  2  gives  the  characteristics  of  a  typical  kenotron  designed  for 
rather  large  currents.  The  ciurves  show  the  ciu-rent  carried  by  tht 
kenotron  for  different  filiment  temperatiu-es  at  given  voltages  be 
tween  the  electrodes.  For  example,  if  the  :emperature  of  the  filament 
is  2,400  deg.  the  maximum  cmrent  that  can  be  obtained  with  any 
voltage  LS  about  112  milliamperes.'  If,  however,  the  resistance  of 
the  load  is  able  to  hold  the  current  down  to  a  value  of,  say,  54  milli- 


FiG.  3. 
Molybdenum  C'.\p 
Type  of  Kexotbos. 


Fio.  4. — Ken'otrok  with  Filament  between  Two  P.vrallel  Platks. 

amperes,  then  we  sea  from  the  curves  that  the  voltage  drop  in  the 
kenotron  would  be  75  5  volts,  the  rcinainuig  voltage,  which  may  be 
many  thousands  of  volts,  being  consumed  in  the  load  in  series  with 
the  kenotron. 

^  Figs.  3  and  4  illustrate  two  forms  of  kenotrons,  one  for  voltages 
up  to  about  10,000,  and  the  other  one  suitable  for  use  up  to  50,000 
volt«.  With  voltages  higher  than  about  12,000  to  15,000  volts,  the 
kenotron  of  the  lyjio  shown  in  Fig.  3  is  apt  to  fail,  becau.so  the  electro- 
Btatic  attraction  of  the  anode  pulls  out  the  helically-wound  filament 
and  short -circuit.s  the  device.  At  the  higher  voltages,  therefore,  it 
is  nescssary  to  supjrart  the  filament  and  to  balance,  as  far  as  j)ossible, 
the  electrostatic  forces  acting  on  it. 

The  characteristics  ot  the  kenotron  are  such  that  tlie  current 
flowing  llirough  it  is  always  pcrfestly  stable,  so  that  several  kenotrons 
can  bo  run  in  parallel  and  each  one  will  take  its  projicr  share  of  the 
current.  This  is  in  marked  contrast  with  the  behaviour  of  mercury 
arc  rectifiers,  which  liavo  negative  characteristics  and,  therefore,  if 
several  arc  placed  in  parallel,  one  of  them  takes  the  wliole  of  t\w 
current. 

Owing  to  the  abson  o  of  gas  effects,  the  kenotron  is  a  perfect 
Testifier,  in  tliat  no  measurable  current  Hows  in  the  reverse  direction, 
iy\i-n  wlicn  vi.lfiiui.,  nf  IIKI.IMHI  Mills  or  iDore  are  nppliid.     I'or  similar 


reasons,  it  is  capable  of  rectif\-ing  high  frequency  currents,  as  well 
as  low  frequency,  there  being  not  the  slightest  sign  of  any  lag  effects. 

AMPUFYrMO  OR  Controlling  Devices:  -Pliotroxs."' 
In  a  pure  electron  discharge,  as  the  temperatm-e  of  the  filament  i>; 
raised,  a  point  is  always  reached  where  the  current  becomes  limited 
by  the  space  charge  between  the  electrodes.  Under  these  condition^ 
only  a  small  fraction  of  the  electrons  escaping  from  the  cathode  reacli 
the  anode,  whereas  the  majority  of  them  aio  rcjioUed  by  the  electrons 
in  the  space  and,  therefore,  retiu-n  to  and  arc  absorbed  by  the  cathode. 
From  this  view-point  it  is  evident  that  if  a  negatively-ch  irged  body 
is  brought  into  the  space  between  the  anode  and  cathode,  the  number 


\ 


Fig.  5. — "  Pliotron  "  for   Amplification. 

of  electrons  which  then  return  to  the  cathode  will  mcre.ise,  so  that 
the  ciu'rent  to  the  anode  will  decrease.  On  the  other  hand,  if  a 
positively- charged  body  is  brought  near  the  cathode,  it  will  largely 
neutralise  the  negative  charges  on  the  electrons  in  the  space  and  will, 
therefore,  allow  a  larger  current  to  flow  from  the  cathode.  In  this 
way  it  is  possible  to  control  the  current  flowing  between  the  anode 
and  cathode  by  an  electrostatic  potential  on  any  body  placed  in 
proximity  to  the  two  electrodes.  Tliis  controlling  effect  may  be  best 
attained  by  having  this  controlling  member  in  the  form  of  a  lute  wire 
mesh,  or  grid,  placed  between  tlie  electrodes. 

The  term  "  Pliotron  "  has  been  adopted  to  designate  a  kenotron. 
in  which  a  third  electrode  has  been  added  for  the  purpose  of  con- 
trolling the  current  flowing  between  the  anode  and  cathode.  This 
word  is  derived  from  the  Oreek  '"  pleion,"  signifying  "  more."  A 
Pliotron  is  thus  an  "  instrument  for  givmg  more,"  or  an  amplifier. 
A  similar  use  of  the  prefix  "  plio  "  occurs  in  the  geological  term 
'■  Pliocene." 


KiO.  6. — "rLIOTHns"  Full  RAniOTKLEpnONY. 

The  tlircB  elements,  hot  lilaiiicnt  cathode,  grid  and  anode,  are,J 
course,  similar  to  the  elements  of  the  Do  Forest  audion.  Howe< 
the  operation  of  the  audion  is  in  many  ways  quite  different  from  tm 
of  the  pure  electron  device  operating  in  the  way  I  have  doscribci 
above.  In  the  audion,  as  well  as  in  the  Lieben-lUisz  relay,  tli 
amplifying  action  a])i)ews  to  bo  largely  dciiondent  upon  gas  ionisn 
tion,  oven  when  tiio  device  o]icratos  well  below  the  point  at  whic 
bine  glo.v  occu-s. 
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In  the  construction  of  pliotrons,  it  has  been  found  desirable  to 
make  the  wires  constituting  the  grid  of  as  small  cross-section  as  pos- 
sible.    In  this  way,  even  when  a  positive  potential  is  applied,  to  the 
giid,  the  current  that  flows  to  the  grid  may  be  made  extremely  small. 
The  use  of  very  fine  wire  is  made  possible  by  using  a  frame  of  glass, 
metal  or  other  suitable  material,  to  support  the  grid.     Thus,  in  Figs. 
0  and  6,  the  tilament  is  momited  in  the  centre  of  a  frame  made  of 
glass  rods,  on  which  the  fine  grid  wire  is  woiuid  by  means  of  a  lathe. 
The  grid  may  thus  consist  of  timgsten  wires  of  a  diameter  as  small  as 
0-01  mm.  and  these  may  be  spaced  as  close  as  100  turns  per  centi- 
metre, or  even  more. 

In  Figs.  5  and  6  are  shown  two  types  of  pliotron.     Fig.  5  shows  a 
pliotron  such  as  used  for  am))lifying  radio  signals  in  a  receiving 
station.     Fig.  6  shows  a  large  pliotron  which  may  be  used  for  con- 
trolling as  much  as  I  kw.  of  energy  for  radiotelephony. 

The  characteristics  of  the  pliotron  depend  upon  the  length  of  fila- 
ment used,  the  distance  between    filament    and  grid,  the  spacing 
between  the  grid  wires,  the  diameter  of  the  grid  wires,  the  distance 
between  grid  and  anode,  and  the  size  and  shape  of  the  anode.     The 
important  elements  in  the  characteristics  of  a  pliotron  are,  first,  the 
relation  between  the  current  flowing  between  anode  and  cathode  a-s  a 
function  of  the  potential  on  the  anode  and  of  that  on  the  grid  : 
secorrd,  the  cm-rent  flowing  to  the  grid,  as  a  fimction  of  the  potential 
of  the  grid  and  the  potential  of  the  anode. 

Fig.  7  gives  the  characteristics  of  a  small  pliotron  such  as  that 
shown  in  Fig.  5.     C'l  rve  A  gives  the  current  flowing  to  the  anode  for 
different  grid  potentials,  while  the  potential  of  the  anode  is  main- 
tained constant  at  220  volts.     Curve  G  gives  the  current  flowing  to 
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to  obtain  a  control  of  the  currerrt  to  the  anode,  always  using  a  nega- 
tive potential  on  the  grid.     Under  these  conditions,  since  there  are 
no  positive  ions  present,  no  current  flows  to  the  grid,  except  that 
necessary  to  charge  it  ele?tro'itatically  to  the  required  potential.     It 
thus  becomes  possible  to  control  very  large  amounts  of  energy  in  the 
anode  circuit,  by  nreans  of  energy  in  the  grid  circuit. 

There  does  not  seem  to  be  any  upper  limit  to  the  voltages  that  may 
be  used  in  the  pliotrons.     With  voltages  over  30,000  it  is  often 
necessary  to  space  the  electrodes  further  apart  and  to  use  heavier 
wires  for  the  grid,  in  order  to  reduce  the  danger  of  breakage  of  the 
parts  by  the  large  electrostatic  forces  which  then  occur. 

The  current  carrying  capacity  of  the  pliotron  is  limited  only  by 
the  size  of  cathodes  that  it  is  foimd  convenient  to  use  and  by  the 
voltage  available.     Large  currents  canrrot  be  readily  obtained  with 
low  voltages  because  of  the  space  charge  effects  desciibed  previously. 
With  voltages  above  500  volts,  however,  it  is  found  practicable  to 
use  currents  of  300  or  40:>  milliamperes  for  a  pliotron  of  the  type 
shown  in  Fig.  (5. 

It  is  evident  from  the  characteristics  of  the  jnlotron  that  any 
number  of  these  devices  may  be  placed  in  parallel  and  that  in  this 
way,  very  large  amounts  of  power  may  be  controlled. 

Pltotrox  in  a  Recetvino  Station. 

If  the  antenna  of  a  receiving  set  is  coupled  directly  to  the  grid  of  a 
pliotron  and  a  telephone  receiver  is  placed  in  series  with  the  anode, 
signals  nray  be  readily  detected,  but  the  resirlts  obtained  in  this  way 
are  usually  very  poor.     Under  these  conditions,  the  sensitiveness  of 
the  arrangement  is  proportional  to  the  curvature  of  the  curve  A, 
Fig.  7  (or,  more  accurately,  proportional  to  the  second  derivative 
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of  the  anode  curi'ent  with  respect  to  the  grid  potential).     This  curva- 
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Grid  PoUniial. 
FlG.  7. — CHAR.iCTEEISTIC  CURVES  OF  SMALL  PlIOTROX. 

the  grid  under  the  same  conditions.     For  diifcreirt  anode  poteirtials, 
these  curves  are  shifted  vertically,  by  amounts  proportional  to  the 
change  in  anode  potential.     In  fact,  it  is  foimd  that  these  curves  can 
be  represented  with  fair  approximation  by  a  function  of  the  form 

,  =  A(V„-h/tV,:);3'=, 

where  i  is  the  current  flowing  to  the  anode.  V„  is  the  voltage  on  the 
anode,  V^,  the  voltage  on  the  grid,  and  h  the  constant  which  depends 
on  the  relative  shapes  and  po.itions  of  the  electrodes. 

Fig.  8  gives  similar  characteristics  for  a  largo  [jliotron  like  that 
shown  in  Fig.  6.     In  this  case,  the  anode  potential  was  8,.500  volfu. 

By  using  a  fine  grid,  the  current  to  the  anode  can  be  stopped  en- 
tirely by  even  a  very  .slight  negative  potential  on  the  gi'id.     On  the 
other  hand,  a  rather  low  positive  potential  will  then  be  sufficient  to 
draw  a  large  current  to  the  anode.     The  amount  of  current  takcsn  b\ 
the  grid  would  be  only  a  very  small  fraction  of  that  flowing  to  the 
anode,  in  case  the  diameter  of  the  grid  wires  is  small  compared  to  the 
1    distance  between  them.     On  the  other  hand,  with  a  coarse  grid — 
C'l    that  is.  a  grid  in  which  the  sjjacirg  is  large — a  rather  large  negative 
1    potential  may  be  necessary  in  order  to  stop  the  current  flowing  to  the 
anode.     Similar  results  to  those  obtained  by  changing  the  spacing 
j    of  the  anode  may  be  obtained  by  changing  the  relative  distancCH 
between  the  electrode.;.     The  effects  produced    in  this  way  may  be 
espresHcd  approximately  by  means  of  the  constant  k  in  the  above 
I    equation,  the  clTeet  of  fine  spacing  thus  being  to  increase  the  value 
of  k,  while  coarse  spacing  f.'ecreases  it. 
^1       By  using  a  fairly  coarse  grid,  ((insistiin'  of  Hni'  wire,  it  is  potsiblo 
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Fn;.  8.— Chahacteristic  Curve  in-'  a  lariik  Pliotron. 

lure  may  be  somewhat  increased  by  applying  a  negative  potential 
to  the  grid,  but  even  imder  these  conditions  the  sensitiveness  of  the 
arrangement  is  usually  not  very  high. 

If  it  is  attempted  to  use  a  cont.'enser  in  series  with  the  grid  and  thus 
use  the  pliotron  in  the  way  that  the  airdion  is  often  used  (as  described, 
for  example,    by   Armstrong,    "  Electrical   World,"   December    12, 
1909,  p.  1149),  it  is  found  necessary  to  shimt  the  condcn.ser  with  the 
resistarce  and  often  place  a  battery  of  a  few  volts  in  series  with  the 
resistance,  in  order  to  prevent  a  large  negative  charge  from  accunru- 
lating  on  the  grid. 

It  has  been  foimd,  however,  by  W.  C.  White,  that  a  very  nrinrrtc 
trace  of  certain  gascr  may  very  greatly  irci'ea.se  the  sensitiveness  of 
thi;  device  as  a  detector.     For  exanrple,  by  placing  withiir  the  birlb 
a  small  quantity  of  an  amalganr  of  mercury  and  silver,  the  char- 
actcristict  of  the  tube  show  a  kink,  as  indi:-aled  in  Fig.  9.     With  a 
detector  of  this  sort,  if  the  grid  potential  is  adjusted  so  that  its 
average  value  i^'.  approximately  that  at  which  the  kurk  occurs,  there 
is  a  very  marked  ircrea;ie  in  sensitivcnesa.     This  Im  due  to  the  fact 
under  these  conelitionii  either  an  ircrease  or  a  decrease  in  the  grid 
potential  causes  a  decrease  in  the  anode  current.     The  sensitiveness 
of  this  detector  is  then  very  high.    The  quantities  of  mercury  va])Our 
necessary  to  give  thii  effect  arc  so  low  that  airode  voltages  of  20() 
or  more  may  be  used  without  any  indication  of  glow  discharge. 

Pl.KjTRON    as    A.Mrr.lKIER. 

The  value  of  a  pliotron  as  an  amplifier  is  dependent  primarily  ujmn 
the  slope  of  the  curve  liclween  aioile  cunvnl   and  grid   potential; 
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for  example,  curve  A,  Fig.  7.  A  second  factor  of  importance  is  the 
magnitude  of  the  current  taken  by  the  grid.  In  order  to  get  the 
greatest  amplifying  effect  it  is  desirable  to  have  this  current  as  low  as 
possible.  In  a  pHotron  of  the  type  shown  in  Fig.  i5.  the  current  to 
the  anode  increases  at  the  rate  of  about  1  niilliampere  per  volt 
change  in  the  grid  potential. 

By  using  larger  anode  potentials,  the  slope  of  the  curve  can  be 
made  very  much  greater,  since  it  becomes  possible  to  use  grids  of 
finer  mesh.  For  example,  in  Fig.  8  it  is  seen  that  the  slope  of  the 
curve  corresponds  to  two  milliamperes  increase  in  anode  cuiTent  per 
volt  charge  in  grid  potential.  It  has  been  fomid  that  there  is  no 
sluggishress  in  the  characteristics  of  the  pliotron.  even  at  the  highest 
frequencies. 

By  connecting  the  pliotron  as  amplifier,  as  shown  in  Fig.  10,  the 
high-frequency  currents  received  from  the  grid  may  be  amplified 
one  himdred  to  six  himdredfold.  In  this  arrangement,  it  is  the  high 
frequency  or  radio  frequency  that  is  amplified,  and  not  the  audio 
frequency.  This  amplification  of  the  radio  frequency  possesses  the 
marked  advantage  that  the  detector  circuit  may  be  timed  to  the  same 
frequency  as  the  amplifier  cucuit,  and  in  this  way  a  very  marked 
increase  in  selectivity  is  obtained.  In  fact,  it  has  been  shown  by 
Mr.  Alexanc'erson  that  the  resonance  curve  of  an  outfit  consisting  of 
amplifier  and  detector,  both  tuned  to  the  radio  frequency  as  shown 
in  Fig.  10,  may  be  obtained  from  the  resonance  curve  for  the  detector 
alone,  by  squaring  the  ordinates.  For  example,  if  with  a  single 
detector,  the  signals  from  one  station  (A)  are  received  100  times  a-j 
-.strong  as  those  from  another  station  (B),  then,  with  the  above 
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arrangement  with  the  amplifier,  the  signals  from  A  will  be  received 
100  times  squared,  or  10,000  times  as  strong  as  those  from  station  B. 
If  two  amplifiers  be  used  in  this  way,  the  signals  from  station  A 
could  be  obtained  1,000,000  (or  100')  times  as  strong  as  tho.se  from 
station  B.  In  practice,  this  arrangement  has  been  found  to  give  a 
wonderfully  high  degree  of  selectivi.y. 

Of  course,  a  pliotron  may  also  be  used  for  amplifying  the  audio 
frequerty,  coupling  the  circuits  together  by  means  of  an  iron  core 
transformer.  A  single  pliotron,  imder  these  conditions,  gives  an 
amplification  of  current  of  several  hundredfold,  when  voltages  of 
■from  loo  to  200  volts  are  used  on  the  anode. 

By  placing  irductance  and  capacity  in  the  grid  and  plate  circuits 
and  coupling  these  two  circuits  together,  it  is  possible  to  u.se  the 
pliotron  as  a  source  of  continuous  oscillations.  iSmall  pliotrons  of 
the  type  shown  in  Fig.  5  may  produce  oscillations  up  to  a  few  watts, 
and  these  may  be  used  in  a  receiving  station,  according  to  the 
Heterodyne  principle,  for  receiving  continuoas  o.~.cillat ions.  One 
pliotron  may  be  used  for  both  amplifying  or  detecting,  and  for  pro- 
ducing oscillation.;.  With  the  larger  pliotrons,  using  voltages  of  a 
few  thousand  volts,  up  to  a  Idlowatt  of  high  frequency  oscillations 
may  readily  be  produced  by  a  single  tube. 

Use  of  the  Pliotron  in  R.vdiotei.ephoxv. 
By  mear.H  of  a  iiingle  large  pliotron,  it  has  been  found  po.ssible  to 
control  about  2  kw.  of  energy  in  an  antenna,  by  means  of  the  cur- 


rents obtained  from  an  ordinary  telephone  transmitter.  There  are 
many  arrangements  by  which  this  may  be  accomplished.  For 
example,  a  2  kw.  Alexanderson  alternator  (100,000  cycles)  may  be 
loosely  coupled  to  the  antenna  and  the  anode  of  the  pliotron  may  be 
connected  to  a  point  on  the  antenna  where  the  potential  is  normally 
high.  As  long  as  the  potential  on  the  grid  of  the  pliotron  is  strongly 
negative,  no  current  flows  to  the  pliotron  and  therefore  the  full 
energy  is  radiated  by  the  antenna.  If,  however,  the  negative 
potential  on  the  gi-id  is  decreased,  a  sufficient  current  may  he  drawn 
from  the  antenna  strongly  to  damp  the  oscillations  and  thus  greatly 
decrease  the  energy  radiated.  With  sufficiently  high  potential  on 
the  grid,  practically  the  whole  of  the  energy  may  be  diverted  from  the 
antenna. 

It  is  thus  possible  to  control  the  output  of  the  antenna  by  varj-ing 
the  negative  potential  on  the  grid  of  the  pliotron.  Since  the  grid  is 
always  negative,  no  current  flows  between  filament  and  grid  and, 
therefore,  practically  no  energy  is  required  to  mai.itain  the  charge 
on  the  grid.  In  this  way,  therefore,  by  connecting  the  secondare  of 
the  transformer  between  the  grid  and  filament,  and  placing  the  pri- 
man-  of  the  transformer  in  series  witli  telephone  transmitter,  it  is 
possible  by  means  of  the  variations  in  the  currents  from  the  telephone 
transmitter  to  obtain  potentials  on  the  grid  of  several  hundred  volts 
and  thus  tc  control  the  output  of  the  antenna. 

Instead  of  using  an  arc  or  alterrator  as  a  source  of  high-frequency 
current,  the  pliotron  may  also  be  used  as  generator  of  the  oscilla- 
tions. One  pliotron  may  be  used  both  for  producing  the  oscillations 
and  for  controlling  the  amplitude  of  the  oscillations,  in  accorda-'ce 
with  the  sonnd  waves  acting  on  the  telephone  transmitt?!.  It  is 
usui'lfv'  pieferable,  however,  to  use  a  large  pliotron  for  producing  the 
o;(ilhi'ions  and  coi^neeting  a  small  pliotron  in  the  grid  circuit  of  the 
lari.'e  pliotron  for  controlUng  the  output  of  the  latter. 

\Vith  tl  e  above  arrangement  an  extremely  -;imple  and  efficient  radio- 
telephone outfit  can   be   male.     Since  the  pliotron  for  produci^Tg 


Fig.  10. 

o.scillations  requires  comparativi^ly  high  direct-current  voltages,  it  has 
been  fomid  convenient  to  ccanbine  the  pliotron  oscillator  with  a 
kenotron  rectifier.  Two  types  of  ajiparatus  of  this  type  have  been 
in  use  a  considerable  time,  and  it  will  be  of  interest  to  describe  these 
in  some  detail. 

In  the  first  outfit,  which  i--  a  small  outfit  having  a  capacity  of  about 
20  watts  in  the  antenna,  the  source  of  ])ower  is  the  local  city  supply, 
which  is  118  volts  (iO-cycle  alternating  current.  This  is  connected 
with  the  primary  of  a  .small  transformei,  having  two  secondary 
winilings.  One  of  the  secondaries  is  designed  to  give  about  5  volts 
and  furnishes  the  current  used  for  heating  the  filaments  of  the  keno- 
trons  and  idiotrons.  The  other  s<>condary  of  the  transformer  is 
wound  to  furnish  a  ])Otential  of  ;iIh:uI  800  volts.  This  is  rectified  by 
means  of  a  kenotron  and  servis  to  charge  a  condenser  of  about 
()  mfd.  In  this  way  a  sounc  of  liigli  voltage  direct  current  is  ob- 
tained in  a  very  rimple  manner.  Tlie  plate  of  the  pliotron  oscillator 
is  then  connected  to  one  of  the  ti  rniinals  of  the  condenser,  while  the 
filament  i?  connected  to  the  otluM'.  The  plate  of  the  second  pliotron 
is  connected  to  the  grid  of  the  first,  while  the  grid  of  the  second  is 
coupled  by  mean:;  of  a  second  small  transfonuer  to  the  microphone 
circidt.  With  this  outfit,  botli  pliotrons  n\ay  be  relatively  small, 
and  in  order  to  obtain  an  energy  of  about  20  watts  in  the  antenn.-..  it 
is  found  that  the  current  drawn  from  the  conden.ser  is  so  small  that' 
the  potential  sufiplied  by  it  does  not  vary  .sufficiently  to  be  audible' 
in  the  signals  sent  out.  The  different  parts  of  this  apparatus  may^ 
be  made  veiy  compact  and  lui  adjustments  are  found  necessary  itt 
operating  the  system  unless  it  is  desired  to  (change  the  wave-length. 
In  this  case,  it  is  only  uecessary  to  change  the  iudiu-tance  or  capa- 
city. 

in  the  second  outfit,  which  is  suitable  for  n-^e  up  to  .500  watts  or 
more,  the  high  voltage  direct  current  is  obtained  fiom  a  snuill 
2,000-cycle  generator.  The  current  from  this  is  transformed  \i|i  to 
about  ri.OOO  volts,  rectified  by  lonoinuw  and  sninotliril  out  by  means 
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of  condensers.  By  the  use  of  2,000-cycle  alternating  current  instead 
of  60-cycle,  it  is  possible  to  store  up  large  quantifies  of  energy,  and 
thus  obtain  as  much  as  a  kilowatt  or  more  of  power  in  the  form  of 
■direct  current  with  condensers  of  moderate  size.  This  high  voltage 
direct  current  is  then  used  as  before,  to  operate  a  pliotron  oscillator, 
the  output  of  which  is  controlled  by  means  of  a  small  pliotron  con- 
nected to  the  telf|)hone  transmitter. 

By  means  of  this  system  of  control  the  amomit  of  energy  in  the 
ilephone  transmitter  circuit  need  be  no  larger  than  those  com- 
,or-ly  used  in  standard  telephone  circuits.  It  has  thus  been  found 
Ipssible  to  connect  up  this  radio-telephone  outfit  with  the  regular 
lephone  lines,  so  that  conversation  may  be  canied  out  between 
0  people,  both  of  whom  are  connected  with  the  radio  stations  by 
eans  of  the  regular  land  lines.  It  has  also  been  found  possible  to 
mmmiicate  both  wavs  over  these  lines. 


THE  EFFECTS  OF  INSULATION  RESISTANCE  ON 
ARMOURED  CABLES. 

BY    A.    GAVAND. 

If  an  armoured  cable  forms  part  of  a  high-tension  ret  work,  any 
fall  in  its  insulation  resistance  may  seriously  affect  tl;e  P.D.  between 
the  cable  and  earth.  The  matter  becomes  of  great  importance  in 
■high-tension  three-phase  installations  with  an  insulate  1  neutral  point. 
In  tests  carried  out  at  the  makers  works,  the 
insulation  resistance  of  armouied  cables  often  i 
amounts  to  several  hmidrei  megohms  per  mile.  1 
But  when  a  cable  has  been  laid  and  a  number  of  ^1 
joints  have  connected  it  with  other  cables,  figuiei  ; 
of  this  order  of  magnitude  are  never  obtained  ;  I 
it  is  not  unusual  to  find  an  insulation  resistance  ?" 
varying  from  1  to  10  megohms  per  kilometre.  ; 
But  even  with  these  tiguies,  the  variation  in  the  ; 
difference  of  potential  between  the  cable  and  ~> 
earth  is  verj'  .slight,  though  this  would  not  be  the 
case  if  the  insulation  resistance  fell  to  100,000  i._ 
ohms  per  kilometre.     For  instance,  in  a  network  5S  g      ^ 

carrying  current  of  a  periodicity  of  50,  let  us  °°  °      ° 

suppose  the  voltage  between  the  cables  to  be  U,    Diagkam  Showini; 
and  between  each  of  the  cables  and  earth  to  be  p,  m  Fe. 

U/2.  If,  now,  ore  of  the  cables  is  earthed  through 
a  resistance  of  25,000  ohms,  the  voltage  in  this  cable  will  fall  by  44  per 
cent.,  while  it  wiU  rise  in  the  other  by  30  per  cent.  Variations  of 
voltage  of  this  sort  would  be  likely  to  affect  any  weak  spots  in  the 
cable.  In  a  thiee-phase  system  with  a  neutral  insulate!  point,  the 
maximum  cut-outs  may  be  brought  into  operation,  and  this  is  thought 
by  some  to  be  a  weak  point  in  the  system.  But  let  us  suppose,  on 
the  other  hand,  that  the  maximmn  cut-outs  are  not  affected.  In 
this  case,  the  supply  of  current  through  the  network  continues,  unless 
some  other  disturbing  factor  arises  ;  but  the  sound  cables  are  sub- 
mitlcJ  to  an  increased  voltage  which  might  after  a  time  affect  their 
insulation.  An  indication  of  this  lack  of  balance  would  be  obtained 
by  coimccting  a  lamp  or  a  voltmeter  to  the  secondary  of  a  trans- 
former, the  primary  of  which  is  connected  between  each  'bus  bar  and 
earth.  A  remedy  might  be  foimd  in  using  an  automatic  cut-out, 
which  comes  into  action  when  this  lack  of  balance  arises.  An  appa- 
ratus of  this  kind  has  been  proposed  by  Wedmore,  one  of  the  engi- 
neers of  the  British  Thomson-Houston  Co.  It  consists  of  a  small 
three-phase  tran.sformer,  connected  to  each  feeder ;  the  .'secondary 
windings  are  connected  m  star  fashion  and  aie  joined  to  a  fourth 
winding  which  is  in  parallel.  So  long  as  the  sum  of  the  three  currents 
is  zero,  no  eurient  pas.ses  fcetwccn  the  neutral  points  and  the  star 
conrections ;  but  if,  as  the  result  of  an  earth,  the  sum  of  the  three 
curicnts  is  not  zeio,  a  cm-rent  Hows  ui  the  fourth  circuit,  and  causes 
a  relay  to  act  which  o,  ens  the  main  cut-out. 

It  is  now  ])ropos>d  to  study  the  law  co;mecting  the  voltagc-dilTer- 
ence  between  the  armouied  cables  and  earth  with  the  insulation 
resistance.  We  mu.st  confu  e  ourselves  to  the  simple  case  of  sup- 
posing the  capacity  and  insulation  resistance  to  be  eentrel  at  a  cer- 
tain point.  The  product  of  these  two  cjuantities  will  bo  constant, 
as  01  e  is  directly  proportional,  and  the  other  is  inversely  propor- 
tional, to  the  length  of  the  cable.  This  will  allow  us  to  apply  the 
{ornuila'  (1)  and  (2),  as  given  below,  to  a  length  of  1  km.  of  cable. 
Moicovcr,  the  capacity  c  which  enters  into  the  calculations,  is  that 
with  lefcience  to  the  armouring  and  not  the  total  cajiacity.  For- 
muhi'  ( I )  and  (2)  cannot  prclend  to  bo  rigorously  exact  :  they  do  not 
take  account  of  the  variation  of  capacity,  nor  of  the  sclf-inductar.ce 
which,  according  to  the  opinion  of  Boucherot,  is  not  negligible  for 

*  Abstract  of  an  article  in  "  La  Lumiire  Eloctrique." 


low  values  cf  p.  Boucherot  considers  that  in  cases  of  dead  short- 
circuit,  this  may  be  the  cause  of  voltage-rushes,  due  to  resonance, 
which  might  take  place  in  certain  well  defined  cases. 

Let  us  now  take  two  cables  A  and  B  between  which  there  is  a 
periodic  voltage-difference,  given  by  Um  sin  «'.  Let  us  suppose  the 
insulation  resistance  of  A  to  bo  infinite,  and  of  B  to  be  p.  If  I„i  is  tho 
cuiTent,  it  is  possible  to  show  that 


..^./^ 


<*p'+  Vm''c'u-(l+  2c'a-p  - 


{l+'ic-u.y-r 
which  can  be  writte;i  in  tl;c  form 

^m  =  - — .  ■   ,  .a/  ~ —  +  cW. 

1  +  ic^w-p-^  p- 

or,  as  a  first  ajjproximation,  we  get 

The  voltage  between  AorB  and  earth  is  thei  given  by  the  equations, 
1   ..U,„<i,''(l  +  2<uV-p-)      V,n{l  +  ^co-c-^  , 


(2) 


Pa  = 


and 


1  +  uCp     1+4 


THE  Values  of  a.  and  h  -4S  functions  of  the  Insulation  Resistance 
ACTIONS  OF  A  Megohm.     (c=0-1;<10-   farad  per  Kilometre.) 

We  have  Fa       !',„ 

PB=IJ.Vm- 

The  values  of  X  and  p,  in  a  special  case,  are  shown  in  the  appended 
diagram. 
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POWER  SUPPLY  OVER  LARGE  AREAS. 

The  wonderful  development  of  electrical  power  on  the 
Rand  during  recent  years  has  been  brought  strongly  before 
engineers  in  this  country  by  one  or  two  Papers  read  before 
technical  institutions  during  the  last  few  months.  One  of 
these  was  Mr.  J.  H.  Rider'.s  Paper,  in  which  the  author 
dealt  largely  with  the  details  of  equipment,  particular!}'- 
from  the  point  of  view  of  the  consumer.  Another  Paper 
is  the  presidential  address  of  Mr.  Bern.\rd  Price  to  the 
South  African  Institution  of  Electrical  Engineers.  In  this 
address,  which  we  reproduce  to  some  extent  in  another 
column,  the  author  gives  a  more  general  survey  than  that 
of  Mr.  Rider,  deahng  with  the  question  of  the  power  supply 
on  the  Rand  as  a  whole.  The  electrical  system  on  the  Rand 
is  now,  we  suppose,  the  largest  power  system  in  the  world, 
with  an  output  of  approximately  two  milhon  units  per  day, 
and  it  gives  us  an  opportunity  of  looking  at  mattere  from 
the  l^oint  of  view  of  large  networks  as  distinct  from  the 
comparatively  small  networks  to  which  we  are  more  accus- 
tomed in  this  country.  Even  the  undertaking  of  the 
Newcastle-upon-Tyne  Electric  Supply  Co.  is  smaller.  An 
idea  of  the  power  available  is  gained  when  we  read  that  the 
largest  winder  on  the  Rand  (where,  indeed,  many  large 
winders  are  used)  only  represents  a  momentary  peak  of 
about  3.^  per  cent,  of  the  total  load,  and  even  if  two  such 
winders  happen  to  synchronise  in  their  operation  the 
variation  only  amoimts  to  about  7  per  cent. 

Very  naturally  the  diversity  between  consumers  is  very 
effective  in  producing  a  comparatively  smooth  load  curve, 
but  the  diversity  factor  on  the  whole  cannot  be  very  large  ; 
in  fact,  it  only  varies  between  1-2  and  1-2.5,  because  the  class 
of  consumer  is  practically  tlv  same  throughout.  Even  so, 
there  is  a  very  distinct  gain  by  combination,  for  if  each 
consumer  generated  electrical  energy-  privately,  20  to  25< 
per  cent,  more  plant  would  be  requind  owing  to  the  lackj 
of  diversity  alone. 

When  reading  of  networks  of  this  kind  one  cannot  but] 
r.>gret  tliat  greater  progress  has  not  bom  made  in  tliisj 
country  bv  tlie  various  power  companies,  and  that  thei^' 
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efiorts  have  been  so  very  largely  thwarted  by  municipal 
opposition.  The  character  of  load  obtained  by  connecting 
up  the  smaller  English  towns  would  not,  of  course,  be  any- 
thing like  so  good  as  the  load  on  the  Eand,  but  there  would 
no  doubt  be  a  considerable  gain  in  the  saving  of  plant;  and 
the  diversity  factor,  although  not  so  very  high,  would 
certainlv  be  worth  consideration.  This  would  more  par- 
ticularly be  the  case  if  towns  east  and  west  of  each  other  at 
considerable  distance  could  be  conn«„'ct(  d  up  to  a  single 
Inetwork. 

One  of  the  most  interesting  parts  of  Mr.  Price's  address 
lis  where  he  gives  a  comparison  between  the  loads  obtained 
on  the  Rand  and  those  obtained  by  the  Johannesburg 
[Municipahty,  by  Chicago  and  by  the  New  York  Edison  Co. 
Loads  on  the  Rand  have  the  great  advantage  of  being 
worked  continuously  at  high  load  factors,  though  this 
characteristic  is  not  quite  so  marked  as  it  was  at  one  time, 
owing  to  the  fact  that  some  of  the  mines  are  beginning  to 
work  single  shifts.  Even  so,  there  is  a  very  marked  superi- 
ority over  the  load  obtained  from  large  cities,  although  the 
latter  may  include  a  large  proportion  of  power  for  traction 
purposes.  Tliis  can  be  expressed  in  words  by  saying  that 
tlie  power  companies  on  the  Rand  use  90  par  cent,  of  the 
peak  capacity  of  plant  for  1,000  hours  per  annum  as  against 
less  than  100  hours  for  Chicago.  Even  so,  the  load  curve 
at  Chicago  is  exceedingly  good,  and  one  that  we  should  Mke 
to  see  as  being  characteristic  of  the  London  area.  It  is  to 
be  hoped  that  in  due  time  this  will  come  about.  But  we 
agree  with  Mr.  Price  that  the  difficulty  is  that  a  change  of 
this  order  can  only  mature  gradually,  and  that  small  ad- 
vances do  not  permit  the  large  economies  which  would  have 
been  secured  if  it  had  been  possible  for  the  ideal  scheme  to 
be  laid  out  at  the  beginning.  Now,  however,  it  is  no  use 
talking  about  ideals  ;  we  must  take  things  as  they  are  and 
work  for  the  desired  end,  which  will  be  attained  in  due  time. 


REVIEWS. 
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Boilers,  Economisers,  Superheaters  :  Their  Heating  Power  and 
Efficiency.     Bv   R.  H.  Smith.     (London  :    Crosby,  Lockwood  & 
Son.)     Pp.  viii.  +  128.     7s.  Cd.  net. 
It  is  frequently  stated  that  insufficient  attention  has  been 
given  to  tlic  economical  production  of  steam,  whereas  con- 
siderable work  has  been  done  in  bringing  tlie  steam  engine  to  a 
Lii;h  state  of  efficiency.     Probably  the  reason  for  this  is  con- 
tained in  the  fact  that  engineers  have  been  satisfied  with  the 
nviderately  high   thermal   efficiencies  obtained   with   boilers. 
Also  exact  knowledge  of  the  processes  which  take  place  in  the 
tiMiisference  of  the  heat  energy  of  combustion  to  the  working 
fluid  has  been  wanting,  and  attempts  to  {ornmlate  any  rational 
scientific   method   of   design  have   not   met   with  any  great 
success. 

Prof.  R.  H.  Smith,  has  devoted  much  attention  to  the  study 
of  steam  generation,  and  his  latest  work  is  very  welcome.  The 
author  attempts  tiie  scientific  treatment  of  boiler  design,  based 
on  a  new  conception  of  tlie  heating  action  in  a  boiler.  There 
is  nothing  in  the  book  to  suggest  any  radical  change  in  boiler 
construction,  but  the  author  endeavours  to  put  boiler  design 
on  a  sounder  base  and  to  systematise  the  calculations  relating 
thereto. 
Engineers  arc  aware  t!iat  radiation  from  the  incandescent 


fuel  and  from  incandescent  particles  in  the  flame  plays  an 
important  part  in  heat  transmission  in  the  furnace.  The 
amount  of  the  radiation  is  stated  by  Prof.  Smith  to  be  from 
2.5  to  .50  per  cent,  of  the  whole  heat  generated.  Heating  power 
cannot  be  conceived  as  depending  only  upon  conduction  and 
convection  processes.  The  author,  therefore,  includes  radiant 
action,  and  deals  with  the  whole  theory  of  heat  transmission 
from  the  furnace  end  of  the  boiler  to  the  outflow  end  of  the 
economiser. 

Certain  empirical  factors  must  of  necessity  enter  into  the 
formulation  of  this  theory,  and  the  author  has  been  able  to 
analyse  a  very  large  number  of  boiler  and  economiser  records 
from  which  these  factors  have  been  extracted  after  laborious 
computation.  Prof.  Smith  has  successfully  reduced  the 
number  of  variables  to  a  minimum,  and  wherever  possible  has 
simplified  the  work  by  the  aid  of  diagrams  and  equivalent 
simple  expressions.  Thus,  in  the  first  three  chapters,  we  find 
simple  relationships  between  carbon  percentage,  calorific  value, 
CO,  percentage,  air  supply  and  integral  specific  heat  of  flue 
gas.  In  this  connection  the  author  gives  very  interesting  ex- 
planations of  the  general  nature  of  combustion. 

The  temperatm-e  of  the  furnace  gas  controls  to  some  extent 
the  suhsequent  heating  action  in  the  boiler  flue  and  economiser. 
The  author  makes  use  of  the  fourth  power  law  for  a  full  radiator, 
and  on  somewhat  novel  lines  proceeds  to  the  determination  of 
this  temperatm-e,  obtaining  results  which^  it  is  stated,  closely 
agree  with  knowledge  derived  from  actual  experience. 

The  problem  of  heat  transmission  through  the  boiler  flue 
next  receives  careful  consideration.  Prof.  Smith  does  not 
introduce  directly  the  velocity  factor  into  the  expression  for 
the  rate  of  heat  transmission,  but,  instead,  makes  this  rate 
depend  on  the  product  of  gas  temperatm-e  and  temperature 
difference.  The  influence  of  hydrauhc  mean  depth  is  also 
shown.  The  theory  leads  to  important  boiler  constants,  which 
can  be  derived  independently  from  measurements  taken  during 
a  boiler  test.  The  theory  is  apphed  to  economisers  with  hke 
results.  The  nature  of  these  constants  and  their  dependence 
on  other  factors  is  carefully  explained,  and  this  should  aid 
considerably  in  promoting  further  research  into  the  subject. 
A  chapter  demonstrating  the  advantage  of  "  contrary  flow  " 
is  quite  new  in  conception.  Engineers  will  agree  yrith  the 
author  in  advocating  a  perfectly  definite  and  scientific  measure- 
ment of  boiler  power  to  take  the  place  of  the  meaningless 
'■  nominal  "  horse-power. 

Altogether  we  find  tliis  book  most  interesting  and  instructive, 
and  can  strongly  recommend  it  to  those  who  are  concerned 
with  (he  design  of  steam  generators.  E.'C.  M. 

Magnetism  &  Electricity.  New  and  revised  edition.  By  S.  S. 
RiciiARDSox,  B.Sc.,  A.R.C.S.  (London  :  Blackie  &  Son,  Ltd.) 
I'p.  viii.+598.     Price  43.  Od. 

The  output  of  text-books  being  so  great,  one  naturally 
expects  to  find  in  tiie  newest  example  to  hand  some  definite 
qualities  which  give  the  book  a  substantial  mison  ct'i'fr-?. 

The  book  before  us  is  described  as  a  .second  year  course, 
adapted  to  students  either  of  applied  electricity  or  of  pure 
physics.  The  restricted  u.se  of  mathematics  is  an  evident 
ciiaracteristic.  This  will  be  considered  a  moiit  by  the  reader 
desiring  a  clear  grasp  of  the  simple  conceptions  of  the  subject. 
But  it  will  not  serve  the  more  profound  student.  In  place  of  a 
scientific  progress  of  ideas  the  tendency  to  a  degenerate  recourse 
to  mere  statement  is  almost  inevitable.  For  example,  take  the 
chapter  on  Thermo-electricity.  The  student  is  supplied  with 
thermo-electric  diagrams  consisting  of  straight  lines.  He  is 
told  that  there  is  a  neutral  point  at  which  the  thermo-electric 
power  vanishes.  He  is  told  that  the  Thomson  elTect  was 
discovered  from  theoretical  considerations.  But  of  the  under- 
lying theory  lie  is  completely  deprived.  His  dissatisfaction 
would  not  be  allayed  by  the  discovery  that  even  the  facts 
are  incompletely  represented.  In  pyrometric  j)racti(('  jtinctio.-is 
of  a  pure  metal  and  an  alloy  are  generally  used,  and  he  ought 
at  least  to  be  told  that  the  simple  parabolic  law  conneciir.g 
E.M.F.  and  temperature  does  not  ap|)ly  to  such  junctions.  It 
is  true  that  this  last  omission  holds  of  a  great  number  of  even 
recent  text-books  ;  it  is  only  too  true  that  writeis  of  text-books 
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often  succumb  to  a  too  facile  dependence  on  text-books  for 
material. 

Amongst  qualities  desirable  in  a  text-book  of  science  may  be 
ranked  accuracy  of  statement,  and  an.  expressed  care  for  the 
inclusion  of  the  fruits  of  recent  investigation — in  regard  at  any 
rate  to  well-established  facts  of  first-rate  importance.  The 
present  book  is  far  from  .satisfying  such  standards.  To  take  a 
few  instances.  It  is  stated  (p.  149)  that  evaporation  is  accom- 
panied by  the  development  of  electric  charges.  If  so.  this 
should  find  very  prominent  mention  indeed — which  it  does  not 
get — in  the  chapter  dealing  with  atmospheric  electricity 
later  in  the  book  ;  but  the  statement  is  not  true.  Again  we 
find  (p.  573)  the  statement  that  the  southern  magnetic  pole  has 
not  yet  been  reached.  This  is  a  matter  of  no  Uttle  importance 
in  the  history  of  discovery.  It  was  at  the  instance  of  the 
British  Association  that  the  Antarctic  Expedition  under  Sir 
James  Ross  was  sent  out  in  18-39,  with  a  view  especially  to  the 
precise  determination  of  the  south  magnetic  pole.  He  was 
unsuccessful,  but  the  feat  was  accomplished  for  the  first  time 
by  the  British  Expeditionary  party  under  Sir  Ernest  Shackleton 
in  1909.     The  pole  was  then  in  Lat.  12"  2.5'S.,  Long.  155°  i6'  E. 

The  chapter  on  "  Conduction  i  i  Gases  "  contains  many  mis- 
statements, some  of  which  arise  from  a  complete  ignoring  of  the 
striking  researches  on  X-ray.^,  which  began  with  Laue.  in  1912. 

D.  0. 


THE  LATE  DR.  F.  S.  PEARSON. 


AN    APPRECIATION    BY   UR.    H.    F.    PARSHALL. 

The  tragic  death  of  Dr.  F.  S.  Pearson  through  the  sinking  of 
the  "  Lusitania  "  brings  to  a  premature  close  an  engineering 
career  of  more  than  exceptional  brilhancy.  Both  in  North 
and  South  America,  as  well  as  on  the  Continent  of  Eurojje, 
Dr.  Pearson  had  extensive  transactions  with  the  German 
manufacturers  and  financiers,  and  I  have  reason  to  believe, 
in  so  far  as  the  Germans  are  capable  of  admiring  genius  other 
than  their  own,  they  recognised  the  exceptional  abihties  of 
Dr.  Pearson.  Undoubtedly,  one  way  and  another,  the  Germans 
have  profited  largely  through  his  genius.  It  seems  too  much 
to  expect  that  they  should  in  any  way  regret  having  been  the 
wilful  cause  of  the  death  of  an  innocent  man,  who  had  no 
ill-will  against  them — at  least,  not  until  the  breaking  out  of 
the  war. 

Dr.  Pearson  was  about  50  years  of  age.  He  graduated  at 
Tufts  College,  and  had  earned  his  way  through  that  Institution 
by  being  local  station-master  while  pursuing  his  engineering 
studies.  My  first  acquaintance  with  him  was  in  the  early 
nineties.  He  had  then  finished  the  design  of  and  had  in 
operation  the  large  West-End  tramway  station  at  Boston, 
Massachusetts,  U.S.A.  In  order  to  secure  the  best  economy, 
he  had  installed  what  were  then  very  large  horizontal  cross- 
compound  Corliss  engines  ;  but  the  largest  railway  generator 
available  was  a  500  kw.  machine  at  350  revolutions,  in  con- 
sequence of  which  the  economies  incident  to  the  use  of  large 
steam  plants  were  Largely  frittered  away  in  the  shafting  and 
other  arrangements  incident  to  driving  a  number  of  small 
generators  of  high  speed  from  a  large  engine  of  slow  speed. 
Dr.  Pearson,  with  his  usual  clear  foresight,  had  decided  that 
someone  must  be  competent  to  design  large  railway  generators 
which  could  be  attached  to  tiie  flywheel  of  the  main  engine. 
He  had  consulted  a  considerable  number  of  manufacturers, 
but  none  of  them  were  willing  to  undertake  the  task.  I  was 
introduced  to  Dr.  Pearson  b)'  the  late  General  Eugene  Griffin. 
As  a  result  of  our  meeting,  I  explained  to  Dr.  Pearson  that  1 
had  in  my  note-books  particulars  of  the  generator  he  wished, 
and  had  only  been  hoping  that  electrical  matters  might  so  far 
advance  that  before  I  terminated  my  career  I  might  be  able 
to  build  such  machines.  With  his  usual  boldness  and  energy. 
Dr.  IVarson  was  not  long  in  jx-rsuading  his  clients  to  place 
an  order  with  the  General  Electiic  Co.  for  six  of  tiie.so  machines. 
They  were  at  that  time  considered  colossal.  Dr.  Pearson 
subiiequently  designed  a  large  tramway  power  installation  on 
similar  lines  for  Brooklyn,  and  later  on,  when  the  Metropolitan 


Street  Railway  Company  of  New  York  electrified.  Dr.  Pearson 
designed  the  huge  station  at  Ninety-six  Street,  antl  was 
responsible  for  the  whole  of  the  mechanical  and  electrical 
arrangements.  In  fact,  it  was  through  his  indefatigable  energy 
that  the  tramway  conduit  system  was  made  a  success  in  New 
York.  Numerous  attempts  had  been  made  before  to  make 
conduits  work,  but  the  results  had  been  so  disastrous  that  it 
required  someone  of  Dr.  Pearson's  courage  to  xmdertake  the 
problem  again.     He  did  this  and  with  entire  success. 

Nothing  was  too  big  or  bold  to  engage  the  attention  of  Dr. 
Pearson,  and  the  bigger  the  venture,  provided  the  result 
justified  the  means,  the  more  he  was  interested  and  the  more 
he  would  devote  his  whole  energies  to  a  solution.  In  prac- 
tically every  engineering  undertaking  he  was  successful, 
although  there  may  in  many  cases  have  been  a  considerable 
wait  for  the  industry  to  overtake  the  enterprise. 

Dr.  Pearson's  general  theory  straight  from  the  beginniui; 
was,  no  matter  how  big  a  view  was  taken  of  electrical  engineer- 
ing problems,  the  ultimate  demands  were  sure  to  exceed  the 
original  arrangements,  and  the  bigger  the  original  arrange- 
ments the  less  likehhood  of  waste  in  the  long  run. 

He  designed  the  hydro-electric  power  installation  in  Necaxa, 
Mexico,  which  was  one  of  the  first  and  one  of  the  boldest  in  the 
world.  In  a  few  years  the  installation  had  to  be  doubled, 
when,  except  for  the  presiding  genius  of  Dr.  Pearson,  probably 
the  undertaking  would  never  have  been  begun. 

He  was  adviser  and  designer  of  hydro-electric  power  installa- 
tions not  only  in  Mexico,  but  at  Niagara  and  in  Brazil,  all  of 
which  have  been  engineering  successes,  and  will  be  a  lasting 
monument  to  his  genius,  which  was  beyond  that  of  any  engineer 
that  I  have  ever  met,  in  that  he  could  comprehend  the  widest 
possible  situation  as  a  whole,  and  could  see  further  into  the- 
future,  and  had  the  courage  of  his  convictions  in  going  ahead, 
on  a  scale  that  other  engineers  would  have  baulked  at. 

In  early  life  he  had  made  a  special  study  of  marine  and 
mechanical  engineering,  hence  his  special  qualifications  in 
designing  steam  power  stations.  His  qualifications  were  morei 
essentially  mechanical  than  commercial,  and  in  all  of  thi 
hydro-electric  power  installations  the  dam  and  the  general 
power-house  arrangements  are  practically  his  own. 

His  paths  were  j)aths  of  peace.  He  was  essentially  and 
always  interested  in  engineering  problems,  especially  in  the 
utilisation  of  the  forces  of  Nature  in  the  service  of  man.  It 
seems  only  the  irony  of  fate  that  war  should  have  been  to  some 
extent  both  directly  and  indirectly  the  cause  of  his  death.  In 
Mexico  he  was  president  and  the  moving  spirit  in  the  Mexican 
tramways  and  the  Nc  caxa  power  installation  and  of  the  Mexican 
North  Western  Railway.  All  of  these  undertakings  were 
brought  to  a  standstill  through  the  Mexican  revolutionary 
paroxysms,  and  although  the  financial  situation  of  these  under- 
takings was  distressing  to  Dr.  Pearson,  no  one  could  have 
foreseen  the  anarchistic  conditit)n  into  which  Mexico  had  ijcen 
allowed  to  drift. 

At  the  breaking  out  of  the  present  war  the  Barcelona  enter- 
prise was  in  an  incompleted  state,  and  the  Continental  banking 
hou.scs  who  had  agreed  to  finance  tlie  matter  to  a  conclusion 
were  unable  to  go  further.  For  this  reason  a  complete  re- 
organisation was  necessary,  and  Dr.  Pearson,  while  having 
every  right  to  be  discouraged,  put  his  shoulder  to  the  wheel 
and  gave  every  possible  assistance  to  eiTect  the  reorganisation 
of  the  financial  arrangements  necessary  to  save  the  enterprise. 
He  was  retnmini.'  from  New  York  to  attend  a  geneial  meeting 
of  bondholdeis  and  to  assist  the  Conmiittce  of  reorganisation 
when  he  met  his  death.  The  tragedy  is  a  double  one,  iu  that 
he  was  accompanied  by  his  wife,  who  was  also  drowned. 

Like  most  members  of  our  profession,  Dr.  Pearson  was  SO 
optimist,  in  that  he  hoped  civilisation  had  so  far  advaaoCjd 
by  the  teachings  of  science  and  improvements  of  engincorilffl 
that  the  barbarities  of  anii(|uity  could  not  be  recurring,  am 
that  he  should  have  nu-t  his  death  through  an  act  of  barbarity 
that  would  li:ivc  |iul  Id  shame  the  blood-thirsty  pirates  of 
old — since  s])itc.  not  plunder,  was  the  motive — and  from  ft 
people  who  have  every  reason  to  be  grateful  to  him.  seems  ;i 
irony  beyond  the  j)ower  of  comprehension  or  description.  Tin 
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is  one  crreat  fact,  however,  and  that  is  that  Dr.  Pearson  will 
always  be  remembered  with  deep  affection  by  all  who  knew 
him."  since,  while  he  was  a  man  of  great  force  and  energy,  he 
was  undoubtedly  a  man  of  perfect  integrity,  and  a  man  who 
cherished  ill-will  towards  no  one  and  worked  but  for  the 
betterment  of  mankind  in  general. 


ELECTRIC  BELLS. 


BY  C.  TURNBULL. 


Considering  their  importance,  electric  bells  have  received 
singularly  little  attention,  and  the  design  remains  substan- 
tially as  when  originally  invented.  The  operation  of  the 
ordinary  bell  leaves  much  to  be  desired  both  from  the  elec- 
trical, mechanical  and  user's  point  of  view.  The  current  is 
switched  on  to  the  magnets  when  the  hammer  is  receding  from 
them,  and  the  circuit  is  broken  before  the  armature  has  com- 
pleted its  stroke,  so  that  the  magnetic  effect  is  far  from 
being  in  phase  with  the  movements  of  the  armature.  The 
hammer  also  remains  too  close  to  the  gong,  so  that  it  damps  the 
\-ibrations,  and  prevents  the  sound  from  carrying  well  while 
causing  the  discordant  noise  so  nerve  racking  in  many  a  busy 
office.  How  much  pleasanter  would  be  the  tone  of  a  musical 
gong  resounding  to  a  series  of  rhythmic  beats  with  a  reasonable 
interval  between.    Such  a  change  would  surely  help  the  ameni- 


^ 


ties  of  life  to  a  degree  perhaps  unsuspected  by  those  who  have 
come  to  think  that  hideous  racket  in  some  shape  or  form  must 
necessarily  accompany  modern  progress. 

A  properly  designed  electric  bell  should  have  a  hammer 
arranged  to  swing  through  an  appreciable  arc,  while  the  con- 
tact sliould  be  made  when  the  hammer  is  right  back  and  broken 
only  when  the  armature  has  come  against  the  pole-pieces.  A 
bell  on  these  lines  was  patented  by  the  author  many  years  ago, 
and  it  was  then  proved  that  it  could  have  found  a  ready  market 
had  the  firms  who  took  it  up  not  insisted  on  spoiling  the  design 
before  putting  it  on  the  market.  The  General  Electric  Co. 
have  recently  introduced  a  large  bell  on  similar  lines,  and, 
perhaps,  we  shall  eventually  see  the  pattern  revived  for  ordi- 
nary sizes.  The  author's  design  is  shown  in  the  diagram.  The 
armature  is  hinged  at  H,  while  the  hammer  is  pivotted  at  P, 
ilectric  contact  being  at  C.  The  armature  rests  against 
-top  8  at  the  beginning  of  the  stroke,  while  the  hammer 

I  i'iu>  far  enough  backwards  to  make  the  contact  C.  Current 
flows  thnjugli  C  when  the  circuit  is  comj)Ieted,  thereby  exciting 

I  the  magnets  which  draw  up  the  armature  mth  a  jerk,  so  that 
the  hanmier  is  thrown  against  the  gong  and  the  contact  C  is 
also  broken.     The  armature  then  falls  back  on  to  the  stop  S, 

I  and  remains  there  until  the  hammer  falls  back  and  remakes  the 
circuit  when  the  cycle  is  repeated.  •  The  -stop  S  is  made  .springy^ 


which  materially  increases  the  force  of  the  blows.  Owino'  to- 
the  fact  that  the  contact  is  made  when  the  armature  is  rio-ht 
back  and  not  broken  until  it  is  against  the  poles,  this  form  of 
electric  bell  is  very  efficient,  while  the  slow  and  rythmic  stroke 
permits  the  use  of  musical  gongs  which  ring  out  with  pleasant 
tones.  Laminated  magnets  give  an  appreciably  sharper 
hammer  blow,  and  should  be  used  for  large  bells.  The  contacts 
may  be  made  of  nickel  or  similar  metal,  and  are  self-cleaning  if 
the  metal  is  thin  enough  to  ensure  that  the  pressure  is  concen- 
trated on  a  small  area  where  they  meet. 

Both  the  Post  Office  and  the  National  Telephone  Co.  were 
willing  to  give  this  bell  a  trial,  and  there  is  no  doubt  that  it 
would  have  sold  well  had  it  been  possible  to  persuade  manu- 
facturers to  put  the  original  design  on  the  market  with  some 
-  .slight  improvements.  Unfortunately,  the  makers  who  took  it 
up  insisted  on  re-modelhng  the  bell  to  make  it  more  like  the 
ordinary  pattern,  and  this  completely  spoilt  it.  In  the 
original  design  the  stop  S  was  made  of  a  p'ece  of  wire  shaped 
like  a  hairpin,  pushed  through  from  the  back  of  the  metal  base. 
The  action  of  this  was  perfect.  It  was  easily  adjusted  and  per- 
manent after  once  being  .set,  and  the  springiness  was  sufficient 
to  help  the  rebound  of  the  armature.  The  makers  in.sisted  on 
replacing  this  by  an  adjusting  screw,  which  arrangement 
required  that  a  spring  should  be  fixed  to  the  back  of  the  arma- 
ture to  enable  the  hammer  to  work  smoothly.  Tliis  plan  was 
expensive  to  make  and  inefficient  in  action,  and  the  screw  was 
liable  to  work  back.  But  the  most  astonishing  thing  was  that 
makers  were  absolutely  unable  to  make  workable  pivots  for  the 
hammer  and  armature.  They  made  them  either  so  tight 
that  the  bell  would  not  act  at  all,  or  else  so  slack  that  the 
action  was  destroyed  by  inordinate  slogger.  Yet  it  proved 
that  there  is  a  demand  for  such  a  bell,  and,  as  the  patent  has 
run  out,  and  there  are  no  inconvenient  royalties  to  pa}-  on 
account  of  the  work  done  to  prove  the  practicability  of  the 
design,  makers  might  find  it  worth  while  to  revive  it. 

Large  bells  may  be  made  on  this  system  with  a  rotating 
armature  instead  of  the  ordinary  type,  the  make  and  break 
being  on  similar  fines.  Even  up  to  very  large  sizes  such  bells 
would  work  with  small  consumption  of  energy. 

The  hammer  shaft  should  be  of  springy  material,  as  this 
allows  the  hammer  head  to  vibrate  so  that  it  does  not  interfere 
undulv  with  the  vibration  of  the  gong. 


THE  "LOCK-OUT"  CONTACTOR. 


The  ajiplications  to  which  iiutoinatic  control  gear  is  chiefly  a-Japted 
are  tlu'cc  ill  iiuiiiber  : — 

1.  The  automatic  starting  and  stopping  of  motors  driving  such 
gear  as  pumps,  compressors,  &c.,  in  wliich  case  attendants  arc 
entirely  disjiensed  with. 

2.  Where  the  scheme  of  control  involves  a  iiuiiibcr  of  complicated 
connections  and  changes  in  connections  which  must  be  ra))iclly  and 
correctly  made  ;   for  instance,  in  the  control  of  lifts  and  bridges. 

3.  Where  the  use  of  hand-operated  apparatus  for  large  motors, 
for  instaiK'C,  becomes  cumbersome  and  phj-sically  diflieiilt  in  ojjera- 
tion.  Li  this  case  a  smai!  master  controller,  handling  current  of 
only  a  fraction  of  the  amperage  of  the  main  current,  controls  a  panel 
containing  a  number  of  contactors  which  liandle  the  main  current. 

Where  it  is  necessary  to  have  automatic  acceleration  on  direct- 
current  circuits  it  may  be  obtained,  broadly  speaking,  in  three 
ways  :— 

1.  By  the  use  of  a  Solenoid  controlled  by  a  Dash-pot. — This  method 
posseswes  all  the  disadvantages  so  well  known  in  connection  with 
dash-pots  ;  for  instance,  the  time  of  cutting  out  is  tlie  same  in  every 
case,  imd  Ls  independent  of  the  starling  load. 

2.  liy  Counter  E.M.F.  Control. — This  also  jioascsses  numerous  well- 
defined  defects,  such  a.s  uncertainty  of  operation  or  widely  varying 
voltage. 

3.  liy  Current  Limit  Control. — This  is  the  best  system.  It  lias 
formerly  been  necessary  in  this  system  to  use  series  relays,  the 
(lro|)ping  of  wliieh  was  govenicd  by  the  motor  current  ;  this  results 
in  the  resistance  bc-ing  cut  out  just  when  the  motor  is  ready  for  tlio 
change.  The  troubles  in  connection  with  this  system  have  been  that 
the  relays  which  are  used  introduce  a  large  number  of  extra  con- 
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tacts,  any  one  of  which  failing  to  work  preventing  the  starter  from 
ojierating. 

The  British  Westinghouse  Company  have  recently  put  on  the 
market  a  system  known  as  "  The  Series  Lock-out  Contactor  System," 
which  is  claimed  to  have  all  the  advantages  of  the  series  relays 
mentioned  above,  but  which  has  entirely  eliminated  the  one  weak 
point^ — i.e.,  relay  contacts.  This  is  already  widely  used  in  the 
States,  and  promises  to  revolutionise  the  applications  of  automatic 
control  gear.  Due  to  its  special  characteristic  of  "  locking  out  "  or 
not  closing  when  the  cun'ent  is  above  a  certain  value,  it  has  been 
called  the  Lock-out  Contactor.     It  will  be  seen  that  an  automatic 


Dimpue  Cofl 
A^Jnsuae  PlBg 
Hold-Ovl  C«p 

Fig.  1. — Diagram  of  "Look-out"  Contactor. 

starter  made  up  of  a  number  of  these  contactors  may  have  the  con- 
tactors so  adjusted  that  they  will  only  close  with  a  predetermined 
current  on  the  motor.  As  long  as  the  current  is  ahove  the  value  at 
which  the  contactors  have  been  adjusted  to  close  nothing  will  happen, 
a  step  of  resistance  bcmg  cut  out  only  when  the  current  has  fallen 
down  to  the  predetermmcd  value. 

The  operation  of  the  contactor  will  be  best  vmderstood  from  the 
following  description,  taken  in  conjunction  with  Fig.  1,  the  diagram 
of  the  magnet  frame.  It  should  first  be  noted  that  the  motor 
current  passes  through  the  operating  coU  winding  directly.  With 
the  contactor  in  the  open  jjosition  (shown  in  full  lines),  at  the  instant 
of  applying  current,  assuming  this  current  to  be  above  the  value 
at  which  the  contactor  should  close,  a  flux  will  pass  tlu'ough  the  main 
air-gaj),  tlirougli  the  armature,  and  along  the  steel  piece  A  fixed  to 


FjG.  2. — View  of  "Lock-out"  C'(iNrA(  tuh. 


the  armature  and  carrying  the  adjusting  plug,  then  through  the 
small  air-gap  between  the  adjusting  phig.  and  on  to  the  base.  'Pliis 
flux  tends  to  lioid  the  contactor  in  Ih;^  open  iiosition,  due  to  the  pull 
between  the  adjusting  plug  and  the  base  of  frame  being  greater  than 
the  j)u!l  at  the  main  air-gap.  For  a  fraction  of  a  second  current  is 
prevented  from  j)assing  through  the  part  marked  "saturated 
Hoction,"  due  to  the  very  heavy  damping  coil  wliieh  is  wound  round 
tliis.     The  necessity  for  this  will  be  explained  later. 

As  the  current  falls,  due  to  the  motor  speeding  up,  the  flux  through 
A  decreases,  but  the  flux  through  the  saturated  section  remains  the 


same.  In  consequence,  the  pull  between  the  adjusting  plug  a:ul  the 
base  of  the  contactor  decreases,  until  a  point  is  reached  wl\ere  the 
pull  through  the  main  air-gap  overcomes  the  puU  at  the  adjusting 
plug,  and  the  contactor  closes.  Adjustment  of  the  air-gap  between 
the  plug  and  the  base  of  the  contactor  alters  the  fisme  at  which  the 
contactor  closes.  As  will  be  seen,  this  adjustment  is  perfectly  simjile 
and  once  adjusted  the  plug  is  locked  in  position. 

Regarding  the  damping  coil  referred  to  earlier  on,  its  use  can  b m 
be  followed  by  the  effect  on  the  contactor  if  it  were  absent.  Without 
it  the  contactor  would  close  as  the  current  was  rising  upon  it  reaching 
the  value  at  which  it  was  set  to  operate.  The  damping  coil  sets  up 
an  entirely  different  condition  in  the  magnetic  circuit  when  the 
current  rises  very  rapidly.  Under  these  ciKiditions  tlie  flux  is  pre- 
vented from  passing  through  the  |)orlion  marked  "saturated 
section,"  and  consequently  it  all  passes  through  the  adjusting  plug. 
The  increased  "  pull  out  "  set  up  is  so  great  that  the  contactor 
cannot  close.  In  a  fraction  of  a  second  after  the  current  reaches 
the  full  value  the  flux  divides  between  the  two  circuits  as  pre\-iouslv 
describad.  and  the  contactor  is  held  out  by  the  normal  operation  of 
the  lock-out  device.  It  is  free  to  close-  when  the  current  falls  to  the 
value  for  which  the  contactor  has  lnen  adjusted. 


Fig.  3.-^Pasel  of  "Lock-out"  Contactors. 


.\n  or.lmary  non-reversing  automatic  starter  embodying  tliis  type 
of  contactor  would  contain,  firstly,  a  shunt-woimd  contactor,  t 
circuit  of  which  would  be  ma  Ic  from  some  distant  point,  or  from  a 
switch  o])eratcd  by  the  rise  and  fall  of  water  in  tlie  tank,  or  rise  and 
fall  of  air  pressure  in  an  air  system,  &c..  as  required.  Secondly,  B 
number  of  contactors  of  the  type  described  above,  which  serve  U 
short-circuit  the  resistance  in  the  armatui'e  circiut.  These  con 
factors  are  so  connected  that  without  the  use  of  any  i  iterloj-kitl} 
contacts  each  contactor  is  put  into  circuit,  and  consequently  closeB 
in  the  order  desired.  Also.  Ilie  dilfei'ent  contactors  have  their  eoili 
short-circuited,  and  eonsc(|nintly  fall  out  as  the  next  step  of  reaJB 
tance  to  them  is  short-ciriniled,  so  that  in  the  "full  on  "  posil 
only  the  shunt-wound  line  cimtactor  and  the  last  series-wound 
factor  are  in  circuit. 

In  or.ler  to  keej)  the  shunt  coil  as  nearly  as  possible  in  line 
the  series  coils  a,s  regards  possibility,  it  is  wound  f(U-  a  low  voltng' 
and  a  resistance  is  co)ineclrd  ])ernumently  in  scries  with  it.  Tl 
coils  are  also  impregnated  with  a  special  compound  which  ri'iidc 
them  damp-proof,  aiul  at  the  same  time  ca])idilc  of  wilhstandinu 
very  high  1cm])erature  wilhonl  dannige. 

Fig.  2  shows  the  robust  diaracter  of  the  contactor,  and  Fig. 
illustrates  a  ])anel  of  the  rcMTsiiig  tyiu'.  in  which  the  reversing  co 
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tactors  are  shunt  wound,  as  pientioned  above,  and  the  resistance 
contactors  are  of  the  lock-out  tyiie. 

In  comparison  with  other  forms  of  automatic  control  gear,  tlie 
following  advantages  are  claimed  for  the  series  lock-out  system  : — 

1.  The  number  of  shimt  coils  is  reduced  to  a  minimum.  These 
roUs  are  r.evir  subjected  to  the  full  voltage  of  the  circuit,  as  is  the 
case,  at  least  momentarily,  with  most  other  types  of  control  gear. 

2.  Xo  dash-pot  retai'<!ers  are  used,  tlie  acceleration,  as  explained 
above,  being  tixed  by  the  load  on  the  motor. 

3.  .Small  interlock  contacts  and  switches  for  i  iitliiii;  in  an  economy 
resistance  are  fiot  necessary. 


CORRESPONDENCE. 


r  THE  HEAVLSIDE  LAY  El!. 

TO    THE    EDITOR   OF   THE   ET.ECTRK'I.W. 

Sir  :  I  read  Dr.  Lee  de  Forest's  letter  in  your  issue  of  the 
7tii  inst.,  and  hope  I  have  not  caused  liini  and  his  friends  any 
"  amazed  anniseinent.""  All  that  I  iiave  endeavoured  to  show 
is  this,  viz.,  that  tliere  is  not  at  present  tiic  sli<;iitest  reason  for 
a.ssuming  tliat  the  cause  of  long-distance  signalling  at  night  is 
due  to  reflection  from  an  ionised  layer. 

The  article  reproduced  in  The  ElE(;tri(':a.\'  is  interesting  in 
a  way,  but  does  not  seem  to  me  to  contain  anything  that  people 
here  are  not  already  familiar  with.  The  fact  that  reflection 
may  produce  interference  bands  is  very  well  known,  but  I  fail 
to  .see  what  bearing  this  has  on  the  existence  of  a  pcrmunentlij 
ionised  layer  as  posttilated  by  many  engaged  in  prac-tical  wire- 
less work.  If  Dr.  Lee  de  Forest  can  explain  how  such  a  layer 
comes  into  existence  and  permanently  remains  in  existence 
night  and  day  I  am  sure  many  of  us  would  be  very  interested 
and  irrateful  to  him.     I  am.  &c., 

Mill  Jlill.  N.W.,  May  1-5  W.  K.  F.  MrKnocH. 

\  ()P.(iANI8.\TI0N  OF  THE  ELECTRICAL  INDrSTHV. 

TO   THE    EDITOR   OF   THE   ELECTRICIAN. 

Sir  :  I  liave  noted  with  considerable  interest  tlie  recent 
proj)osaIs  made  by  tlie  Engineers'  Club  of  Manchester,  re- 
garding the  organisation  of  the  engineering  industry.  The 
proposed  a.ssociation  would  undoubtedly  be  a  step  in  the  right 
direction  and  should  have  the  support  of  the  manufacturers 
generally. 

I  have  ])ievioiisl}'  advocated  tlie  foiiuation  of  several  large 
organisations  (each  to  be  formed  by  ((jnsolidating  several 
existing  firms)  as  a  means  for  promoting  the  welfare  of  the 
electrical  manufacturing  industry,  and  am  convinced  that  such 
concerns  are  not  only  advisable,  but  that  they  are  necessary. 
The  welfare  of  the  individual  is  essential  to  tlie  prosperity  of 
the  State,  and  whilst  the  combine  may  appear  somewhat  to 
ci  ipple  and  handicap  individual  effort,  the  evil  is  more  apparent 
than  real.  Th(!  sphere  of  the  individual  is  limiti^d  and  should 
he  confined  to  specialities,  whilst  a  cond)inc  must  nece.ssarily 
lia\e  an  extended  and  general  field.  'J"he  specialist  manufac- 
tnier  can  easily  compete  w'ith  the  combine,  because  the  large 
eoiicern  cannot  po.ssibly  give  so  much  attention  and  effort  to 
one  line  of  apparatus.  There  are  obvioas  reasons  for  the 
existence  of  coiid)ines  ;  Gieat  Britain  lias  lost  a  great  deal  of 
ele(  tii(al  business  because  there  was  no  Biitish  firm  sufficiently 
strong  to  coinjiete  with  German  combinations  like  the  A. E.G. 
and  the  Siemens-Schuckert  when  very  large  ])ropositions  were 
ilved.     The    V'ictoria   Falls  < ontracts  illustrate  this  con- 

very  forcibly, 

I  Ik'.  hir^;(?  organisations  can  manufacture  and  iastal  com- 
'■  jdants,  and  acce])t  the  wlioh;  responsibility  for  the  appa- 
is  ;   it  is  undoubtedly  true  that  many  customers  prefer  to 
I  liave  one  firm  responsible  for  everything  and  a  large  amount 
'  »{  business  is  obtained  in  this  manner.     This  does  not  apjily 
j  80  muf  h  to  the  home  trade,  where  consulting  engineere  are 
•  "'mployed.  as  to  foreign  and  colonial  trade.     The  large  com- 
binations do  their  own  consulting  work  and  can  furnLsh  pro- 
'•'  tive  customers  with  complete  data  and  costs,  and  this 
"imation  is  more  accurate  than  can  be  given  by  a  consulting 
";'nieer,  inasmuch  as  the  firms  will  accept  contracts  on  the 


basis  of  their  own  proposals.  If  it  were  possible  for  every 
manufacturer  to  be  a  specialist  and  fer  all  lines  to  be  covered 
by  such  specialists,  then  the  combine  could  not  e.xist ;  such  a 
condition  is  practically  impossible,  however,  and  as  the  large 
organisation  tends  towards  high  efficiency,  it  will  be  able  to 
obtain  business  with  less  expense  than  the  smaller  manufac- 
turer making  the  same  class  of  apparatus. 

The  British  manufacturer  must  realise  that  the  German 
engineering  industry  is  thoroughly  organised,  whilst  the  Britisli 
industry  is  quite  disorganised  ;  and  unless  prom)3t  steps  are 
taken  to  organise  properly  and  efficiently,  the  Germans  will 
retain  much  of  their  past  trade.  Racial  feelings  are  very 
strong  now,  but  what  will  be  the  condition  30  or  40  years  hence  ? 
The  animosity  between  France  and  CTermany  as  the  result  of 
the  war  of  1870  has  never  ceased  to  exist,  but  France  has 
imported  very  largely  from  Germany  for  many  years  in  spite 
of  it.  I  am  quite  in  favour  of  an  Engineering  Development 
Association,  but  combines  mu.st  also  be  organised ;  otherwise 
the  results  will  be  disap]5ointing,  for  the  proposed  bureaux 
cannot  take  the  ])laee  of  energetic  salesmen. 

A  S))lendid  opportunity  has  come  to  the  British  manufac- 
turer, but  no  advantage  will  be  gained  without  a,  thorough 
re-organisation. — 1  am,  &c., 

Mass.,  U.S.A.,  May '4.  Charle.s  H.  HAnnRKM,. 


THE  UNIT  OF  CANDLE-POWER  IN  WHITE  LIGHT.* 

BY  CUFFOED  C.  PATF.RSON  AND  B.  P.  DUDDINO.  , 

The  juincipal  object  of  this  Pajier  is  to  describe  and  discus.«!  the 
methods  which  have  been  used  at  the  National  Physi(^al  Laboratory, 
and  the  resiiHs  obtained  in  the  standardisation  of  high  cfbciency 
metal  lilameul  lamps  in  Icrms  of  the  unit  given  by  the  l()-(!audle 
pentane  lamj).  Such  a  standardisation  entails  the  comparison  of 
two  sources  whose  radiation  in  the  visible  spectrum,  though  con- 
tinuous, diflVrs  appreciably  in  hue.  The  amount  of  this  dilTerence 
may  Im  gauged  by  remembering  that  if  the  voltage  on  an  ordinarj' 
carbon  lilanient  lamj)  is  lowered  mitil  the  hue  of  its  light  matches  that 
from  the  pentane  lamp,  the  carbon  lamp  will  be  fomid  to  be  burning 
at  a  rate  of  eonsnmiition  of  about  7-7  watts  jier  mean  horizontal 
candle.  The  oiiliiKii\  ((insumption  of  carbon  (ilanient  lamps  is  ui 
the  neighbourhn.iil  nt  t  u.iiis  per  mean  horizontal  eand|e.  A  series 
of  eomjjarisons  w.i-;  (miiIiiI  out  in  order  to  express  the  hue  of  nxdia- 
tion  from  electric  glow  lamps  in  terms  of  the  temperature  of  a  black 
body  whose  nuliation  was  identical  in  colour  with  that  of  the  glow 
lamps  in  question.  It  has  long  been  recognised  that  such  colour 
comparisons  can  be  made  veiy  accurately  with  a  Lummer  Utodhun 
photometer. t  The  methods  used  are  those  described  in  another 
Paper  !>}•  the  aulboi-s.  which  should  be  referred  to  for  further  details.  , 
From  a  diagram  in  this  Paper  it  can  be  seen  that  a  carbon  lamp,  the 
hue  of  whose  radiation  matches  that  from  the  jientane  lamp,  lias  the 
same  coloured  radiation  as  a  black  body  at  1,010'C.,  whilst  a  tungsten 
lamp  at  !■")  watts  per  mean  horizontal  candle  matches  a  black  body 
at  1,95(1  ('.  Now,  between  tliese  extremes  there  exists  a  considerable 
colour  dilVerence,  ami  this  has  to  he  bridged  photometi-ieally  when 
delining  the  candle-power  of  the  tungsten  lamp  hi  terms  of  the 
pentane  unit.  To  do  this,  a  set  of  metal  filament  sub-standards 
running  at  \-')  waits  jier  mean  horizontal  candle  has  been  standard- 
ised, by  the  ca.seade  method  and  values  of  caudle-jiower  in  terms  of  ' 
the  ])eutane  unit  have  been  assigned  to  them  once  for  all.  The 
method  used  and  results  obtained  in  standardising  these  tungsten 
lamps  are  the  ))iircipal  subjects  of  tliis  Paper. 

The  ('iifi-dilc  Method. — Rriefly,  tlie  coui'se  followed  luw  been  (o 
inter])Osc  between  the  pentane  lamp  and  the  high-ediciency  sub- 
staudanls  tive  additional  sets  of  lamps,  eacli  vaiyuig  horn  the  next 
in  efficiency  (or  operating  tenqierature)  by  such  an  amount  that  the 
ditrercnce  in  the  hue  of  their  radiations  constitutes  a  regular  colour 
griulatiou  in  appro.xiumtely  even  steps  from  the  pentane  colour  U])  to 
that  of  the  l-.'>  watt.s  per  candle  tungsten  lilanient  standards.  If. 
now,  each  such  set  of  sub-standards  is  slanilaniised  against  the  set 
below  it— that  is  to  say,  the  set  who.se  light  is  one  stage  redder  than 
its  own-  -  it  is  poH.sible  to  arrive  at  a  value  for  t  he  final  set  by  a  scries 
of  photometric  (•oniparisonH,  in  each  of  which  the  coUuir  dilTijrcnce. 
although  perce))tible,  i.s  loo  small  seriously  to  trouble  an  qbierver 

with  normal  sight.  

♦  Abstract  of  a  Pa))cr  read  before  the  I'liysical  Society, 
t  Hyde,  Cady  and  MiddlekaulT.  "  .Selective  Kniission  of  Incandescent 
Ijimps."     111.  Kng.  Soc,  New  York.     Vol.  I\'.,  I'JO'J. 
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It  is  assumed  in  what  follows  that  in  the  measurements  of  lights  of 
different  colours  the  true  basis  of  comparison  is  the  perception  of  the 
average  normal  eye.  The  nearest  a])proxiniation  which  it  was  possil)!e 
to  make  to  normal  sight  was  to  take  the  average  of  six  different 
observers. 

The  photometric  work  involved  has  been  laborious.  In  order  to 
eliminate  any  imcertainties  of  individual  lamps  and  to  reduce  the 
probable  error,  each  of  the  six  sets  of  lamps  consisted  of  10  or  12 
individual  lamps,  and  each  set  was  compared  with  the  next  one,  in 
order  of  colour,  some  six  or  eight  times  by  each  observer.  This 
entailed  in  all  between  2,000  and  3,000  standardisations,  or  between 
10,000  and  15,000  observations.  The  work  was  started  .several  years 
ago,  but  the  difficulty  experienced  at  first  in  obtaining  metal  filament 
standards  which  were  sufficiently  constant  caused  much  delay  in  the 
early  stages.  For  the  cascade  comparison  six  sets  of  sub-standards 
and  ;■)  five  comparison  lamps  were  used. 

.'-'et  1  wa?  a  series  of  11  .sub-standards  whose  radiation  matched 
in  hue  that  of  the  pcntane  lamp,  or  the  radiation  from  a  black 
body  at  1,610'C.  Set  2  was  a  series  of  11  Fleming- Ediswan 
sub-standards  operating  at  an  equivalent  temperature  of  l,700''t!. 
Set  2  was  compared  against  set  1  by  the  usual  substitution  method 
of  photometiy,  using  a  Lummer-Brodhmi  photometer,  and  a 
comparison  lamp,  the  colour  of  whose  radiation  lay  midway  be- 
tween that  of  sets  1  and  2.  In  a  similar  way,  set  3,  with  an  equiva- 
lent temperature  of  about  1,750'C.,  was  compared  against  2  through 
another  comparison  lamp,  which  also  dix-ided  the  colour  difference, 
and  so  on  to  set  6.  It  will  thus  be  seen  that  by  such  a  substitution 
method  as  this  the  colour  difference  between  sets  1  and  C  is  divided 
into  10  approximately  equal  steps— that  is  to  say,  at  any  one  measure- 
ment there  is  only  a  colour  difference  of  one-tenth  that  of , the  differ- 
ence between  sets  1  and  0.  The  difference  of  colour  in  the  i)liofo- 
meter  throughout  thejn  vest  igat  ion  was,  therefore,  never  greater  than 
that  resulting  from  a  difference  of  temperature  of  about  4.''>-'C.  All 
the  measurements  were  nuiile  with  an  illumination  at  the  photometer 
screen  of  10  metre-candles.  Fmally,  having  by  tliis  means,  and  for 
each  observer,  assigned  candle-power  values  to  each  of  the  lamps  in 
set  (),  the  latter  were  compared  in  one  step  wit  h  .set  1.  It  L'*  of  interest 
to  note  that  the  colour  of  the  ratliation  from  melting  i)latinum  is 
the  same  as  that  of  set  3. 

Before  piissing  to  the  details  of  the  work  the  authors  desire  to  point 
out  one  of  the  atl vantages  of  the  cascade  system  as  applied  to  electric 
sub-standards.  The  possession  at  a  standardising  laboratory  of  a 
regular  gradation  of  sub-standards  ranging  from  the  lowest  to  the 
highest  efficiencies,  enables  a  set  of  standards  of  suitable  colour  to  be 
chosen  for  whatever  test  luus  to  be  imdertaken.  As  gas-filled  lamps 
develop  and  come  more  into  use  there  would  .seem  to  be  no  reason 
why  the  system  should  not  be  extendwl  to  very  high  efficiencies  with 
sub-standards  eventually  covering  a  range  of  from  1,()00"C.  to  about 
2,700'(,'.  The  authors  an;  at  jiresent  exj)erinicn(ing  with  gas-filled 
standard  lamps  with  the  intention  of  carrying  the  work  a  stage 
further  should  they  prove  satisfactory. 

The  authors  then  describe  the  iy\)ei>  of  lanij)s  used  in  making  these 
•comparisons  and  give  a  table  with  full  jiarticulars  of  each  set  of 
lamp.s. 

Abtolule  Value  of  the,  I'liil  oj  Caiidle-pou-er.— The  foregoing  de- 
scription deals  with  the  method  used  to  determine  the  ratio  of  the 
average  value  of  one  set  of  sub-standards  ui  terms  of  another,  and, 
therefore,  deals  only  with  relative  values.  The  (ibfuliile  values  of 
eandle-])Owerof  sets  1  and  2  have  been  a.s.signed  to  tin  in  respictivcK- 
by  two  indeiiendent  comjiarisons  with  the  Harcourt  l(»  caiulle  staiui- 
nrd  lamp.  ,<ct  No.  2  (c(msisliug  of  Flcnniig-Kdiswau  lamps)  was 
comjiarcd  against  the  ]iciilane  lam)(  in  l!)04-(l.  At  the  time  that  tlie 
determination  was  nuulc  their  colour  formed  a  suitable  intermediate 
step  between  that  of  the  pcntane  lamp  and  the  usual  light  sources 
which  had  to  be  tested.  After  eight  years'  \ise  of  these  lamjis,  and 
in  view  of  some  small  unexplained  differences  between  the 
N.P.L.  imit  and  that  tletermined  in  other  qmirters,  it  was  considered 
desirable  to  reulise  the  imit  anew.  Net  No.  1  of  the  sub-standaids 
was,  then  fore,  ])re])ared,  whose  light  was  identical  in  colour  with  tliat 
from  the  jientane  lam]>  and  compared  against  the  pcntane  standard 
in  the  usual  way  over  a  period  of  about  two  years  (1912-14).  It  is 
satisfactory  to  find  from  the  subfequcnt  inter-comi)arison  of  sets  1 
and  2  that  the  unit  of  caiHllc-jiower  realised  on  these  two  differer.t 
occasions  K-i)araled  by  a  i;eriod  of  eight  years  agreed  with  each  ot  Ik  r 
to  within  less  than  1  i>art  in  1,000  (()•„.  jicr  cent.) 

'I"he  authors  go  on  to  discuss  the  order  of  agreement  bet  ween 
different  observers  in  the  final  candle-jiower  value  obtained  for  the 
high  ctlK  iency  lamjis  (set  «).  (n)  By  the  cascade  method  ;  {h)  by 
comparison  in  one  stej).  They  also  deal  with  the  accuracy  to  whicii 
pliotoMietric  readings  of  this  description  aie  repeated  l>y  any  observer 
and  the  jirobable  errors  of  the  rcMiiltH.  Table  I.  gives  the  prolialile 
errors  of  tho  various  .stages  of  the  ca'calc  and  diicl  cujiimrisons. 


Table  I.—Gii'ing  the-  Probable  Errors  of  the  Various  Steps  of  the  Cascade 
and  Direct  Comparisons. 


Probable  errors. 


Comparison. 


Bench 
error. 


Daj'-to-day 
error. 


Pentane  lamp  against  Set  1  ....  o'oi  lit!.') 

Set  2  against  Set  1  |  0-01   '       OO.'tj 

■•   -       ..         „    2 o-di  o-o;}^ 

••   ^       ••        „    3 (Mil  (|.04' 

"    ■'>       •■         ,.    4  0-01  (1 03 

;•    >'       -.         ..    S 001  ll()2 

Total  probable  error  by  cascade 

method  Set  6  against  Set  1 . . .  002  007 

Total  probable  error  bv  dirceti 

method,  Set  6  against  Set  1  .'  0-02  006 


Total 

Error  due  toiP''^'"'''''" 


differences 
between 
observers. 


error  in 

mean  of 

set. 


"/ 

% 

000 

005 

015 

015 

0045 

1      0-06 

012 

013 

on 

i      Oil. 

0-04 

OlM. 

0-23 
0-22, 


0-23 


Inlercomparison  with  other  Xnlional  Laboratories  of  the  Unit  of 
CaiuUe-power  in  White  Light. — Ha\ing  fixed  the  value  of  the  imit  in 
white  hght  by  the  cascade  methoii.  il  became  of  interest  to  know  what 
order  of  agreement  existed  between  it  and  similar  miits  evolved  at 
the  National  Laboratories  of  Frame.  CJermany  and  the  Unite<l  States. 

The  following  table  sliows  the  value  of  the  N.P.L.  unit  in  terms  of 
that  of  the  Keiclisanstalt,  Bureau  of  Standards  and  Laboratoire 
Central,  deduced  from  the  mean  of  all  the  lamps  tested  : — 

Table  II. 


Ratio. 


j  Difference  from 
accepted  value. 


Bureau  of  Standards/N.P.L. 

Rcichsanstalt/N.P.L 

Laboratoire  /N.  P.  L 


100, 
0-90o. 
100, 


Oo 

-f  0-j  % 


A  higher  accuracy  than  0-25  ])er  cent,  cannot  be  claimed  for  these 
intercomparisons,  and  the  results,  therefore,  show  that  within  the 
limits  of  the  experiment,  the  units  of  candle-power  at  the  four  labora- 
tories realised  in  lamps  operating  at  1-5  watts  per  candle  are  in 
virtual  agreement.  The  cliief  iiiteiest  of  the  result  lies  in  the  fact 
that  different  methods  were  nsvd  at  the  several  laboratories  for 
carrying  out  the  compaiison. 

The  ]ii'delermiiialioii  of  the  Con.stanls  of  the  Penlane  Lamp. — The 
.second  realisation  of  the  unit  of  candle-power  fnun  the  pentane  lamp 
has  afforded  an  opportmiity  of  reexamining  the  constants  of  the 
pcntane  lamj)  in  regard  to  changes  of  humidity  and  barometric 
jiressure.  As  in  the  ])rcvious  determination,*  the  comparisons  ex- 
tended over  two  summers  and  winters,  and  by  this  means  as  wide  a 
range  as  possible  of  huniidity  was  secured.  Tlie  c-oiiditions  for  the 
use  ot  the  lamp  were  similar  to  tliosc  existing  previmisly.  except  that 
a  larger  number  of  observers  took  part  in  the  measurements,  and 
there  was  no  colour  difference  between  the  light  from  the  pentane 
lamp  and  that  from  the  sub-standards  compared  against  it.  From 
the  results  the  authors  coniludc>  that  if  work  of  the  very  highest 
accuracy  is  to  be  carried  out  with  flame  standards  under  abnormal 
humiilily  conditions  the  cumliiiitd  humidityteiuperatiire  coefficient 
should  be  determined  for  tin-  iiuality  in  wliicii  the  work  is  to  be  con- 
ducted. It  should  he  )Miinli'd  iiiil  that  the  difference  between  the 
American  and  English  determinations  for  the  pentane  lamp  amount :i 
to  less  than  1  per  cent,  in  candlc-jiower  for  a  rise  of  humidity  of  10 
litres  per  cubic  metre  aliove  tlic  normal.  Values  ba\e  seldom  been 
observed  greater  than  this  iu  Tcddington.  A  table  by  Crittenden 
and  Taylor  shows  the  average  humidities  in  Boston  and  New  Orlcatis 
to  be  !»!l  and  191  litres  per  <iibic  metre  respectively.  Whciv  such 
large  differences  exist  in  climatic  conditions  the  question  of  the 
variation  of  (he  combined  temperature-humidity  coelbiient  might 
with  advantage  be  fiu-tlier  investigated. 

The  Coustancij  of  the  Unit  oj  (^atidle- power  held  in  Kleclric  Sub- 
standards. — The  continual  use  wliiih  has  been  made  of  eh'ctric  sub- 
standards  sii'.ce  the  lirst  c!ctcrmination  of  the  unit  of  candle-power 
in  1904,  ha-s  atVonlcd  opportiir.itics  of  watching  the  behaviourof  such 
lam]is  aiul  particularly  of  oliserving  their  constancy.  Several 
oliservers,  amongst  whom  arc  .1.  A.  Iteming.  ( '.  H.  Sharp,  P.  S.  Millar, 
i;.  B.  Bosa  and  (i.  W.  aMiddlckaulf.t  all  witness  to  the  constancy  of 


*  V.  V,.  Pat<'rHon,  "  Investigations  on  Light  Stamlards,"  "  Journ." 
l.K.R.  Vol.  .\.\XVlll..i..  274. 

t  l'"lciniiiK'  ••  I'roc."  Hrit.  Assn.,  l!K»4.  Rharp  and  Millar.  "  TniMs."  III. 
V.n^i.  Snc,  NA'..  .Iiuic.  1910.  Sliaij)  '■  American  (las  Inst.."'  Dct.,  1913. 
I!i«,i  and  MiililickaiitT.  "  I'roc."  Amer.  lust.  Klect.  Kng..  .Inlv,  1910,  p. 
1911. 
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properly    prepared    and    seasoned    electric    sub-standards.     Their 
/'    observations  have  been  mainly  concerned  with  carbon  filament  glow 
lamps,  and  the  present  authors  are  ahle  t(j  endorse  the  views  they 
express.    In  order  to  keep  records  of  their  behaviour,   an  annual 
analysis  is  made  of  all  the  photometric  records  where  sub-standards 
have  been  used  during  the  year.     When  an  ordmary  routine  stand- 
iirdisation  has  to  be  made,  three  to  six  sub-standards  are  put  on  the 
bench  in  turn,  and  thus  for  each  day's  work  a  value  is  obtained  for 
anv  one  standard  lamp  in  terms  of  others  of  the   same  set.     The 
analysis;  of  such  rcsulti  over  a  year's  working  indicates  if  any  indi- 
vidual laiiiji  shows  simis  (il  clitii  riiiL'  Iriuu  the  mean  of  the  others.     It 
has  been  unusual  (n  liiid  thai  a  laoiii  lias  ajjpearcd  to  change  durmg 
12  months  by  more  than  01  ])er  cent.,  and  the  majority  of  them  show 
110  change  which  can  be  tletected.     If  any  lamp  in  a  set  shows  a 
difference  from  the  mean  of  0-1  per  cent,  no  change  in  the  value 
assigned  to  it  is  made  imtil  such  difference  is  repeated  in  the  following 
year's  analysis.     Of  the  one  or  two  lamps  whose  values  have  had  to 
be  adjusted  in  th:s  way,  seme  appear  to  have  risen  an.d  some  to  have 
fallen  in  candle-power,  and  there  is  no  sign  that  any  fimdamental  set 
of  lamps  is  xmdergoing  a  progressive  change.     This  can   be  said 
equally  of  the  tungsten  filament  lamps  as  of  those  with  carbon  fila- 
ments.    A  set  of  1-5  watts  per  candle  tmigsten  standards  (set  6)  has 
to  be  used  nearly  every  day  of  the  week,  and  a  fvmdamental  as  well 
as  a  working  set  of  these  lamps  Is,  therefore,  kept.     The  working  set 
fell  in  candlerpowcr  about  0-5  per  cent,  during  the  continuous  use  of 
the  past  two  years.     As  the  fundamcnl;!!  sit  will  only  ]\r  used  |K-rhaps 
two  or  three  times  a  year,  its  i stai.y  lor  \eiy  many  \rais  is  as- 
sured.    It  could  at  any  lime  be  i<>iii|iaieil  aL'ainsi  sri  ."i  {l'  watts  per 
candle),  which  has  never  to  be  used  in  ordinary  routine  work,  and 
which,  as  a  matter  of  fact,  has  not  been  used  since  the  values  of  its 
individual  lamps  were  first  fixed  by  the  cascade  method.     Similarly, 
the  use  of  set  1  (malchmg  the  jjentane  lamp  in  cf^lour)  will  never  be 
necessary  in  ordinary  work  because  of  the  redness  of  the  liglit.   When 
it  Ls  remembered  that  the  filaments  of  these  lamps  are  of  tungsten 
operating  at  the  low  efficiency  of  about  7  watts  per  candle,  and  that 
they  only  require  to  be  used  for  exceptional  reference  ])urposes  at 
iiiiervals  of  several  years,'  there  would  seem  to  be  every  reason  for 
i\|/erting  the  imit  of  candle-power  to  be  maintaircd  cor.stant  by 
na  ans  of  them  for  an  indefinite  period. 


LEGAL  INTELLIGENCE. 


British  Vacuum  Cleaner  Co.  v.  Jas.  Bradshaw  &  Sons. 

In  the  House  of  J^jrds  on  Monday  the  a|i|ieal  by  the  British  Vacuum 

Cleaner  Co.  (Ltd.)  i:  .James  Bradsluiw  \-  S(.ns  (Ltd.)  was  dismissed.     At 

the  close  of  the  arguments  for  appellants  jvHl;_'inei\t  was  reserved." 

'   The  Lord  Ch.^.vcellok,  in  givimr  judu'iinnt,  said  that  the  action  was 

lioueht  to  restrain  infringement  of  a  patent  granted  in  litOl  to  Hubert  C. 

Ill  Hit  II  for  improvements  relating  to  the  extraction  of  dust  from  carpets 

ill!  other  materials.     The  defence  was  twofold:    Firstly,  non-infringo- 

I .  and,  secondly,  jirior  ])ublication  and  u.ser.     The  patent  lia<l  been 

\iral  occasions  before  the  Courts  in  other  cases,  and  this  Hoii.se  had 

I'  d  that  it  contained  a  suthcient  subject  matter,  and  was  to  he  eou- 

'  ■\  in  a  particular  sense.      It  was,  however,  open  to  defeudauts  to 

anticipation  as  well  as  non-infringement,  and  the  Court  of  Ap|)eal 

I  majority),  reversing  the  judgment  of  Mr.  .lustice  Sargant,  had  de- 

I  ii  i|  in  favour  of  defendants  on  the  qtiestion  of  non-infringement.     The 

n\.  htion  of  ap]!ellauts  eonsisteil  of  the  condjination  of  an  e.xtractine 

■fi|'l'riient,  a  power-dri\('ri  suetiitn  pump,   hy  means  of  which  a  con- 

I  ilile  vacimni  was  ohLaincil,  and  a  dust-collecting  apparatus  inter- 

I   between  the  place  where  tlie  dust-laden  air  entered  the  machine 

ilie  pump.      I'rior  to  appellants'  invention  there  had  liceu  on  the 

1  'I  and  ill  actual  use  a  vacuum  ap|)aratus  for  removing  dust  hy  sue- 

I  put  in  the  iircscnt  apparatus  the  vacuum  was  obtained  by  bcfiows, 

I  linguished  from  a  cylinder  pump,  and  the  object  of  il  was  to  remove 

fiom  a  surface,  a  proccs.s  which  required  a  moderate  suction  only. 

Ill- old  a]  jparati:s  there  was  a  dust -collect  ingieee]  it  aele  lis  ill  appellants' 

■iiatus.      The  advance  made  in  appellants'  process  was  to  iutn  duee  a 

''Mie  which  should  press  closely  on  to  the  surface  to  be  cleaned,  and  to 

llduce  a  vacuum  behind  the  nozzle  so  considerable  that  the  air  sluiuld  so 

''Werfully  force  its  way  through  the  material  to  be  cleaned  as  to  carry 

'hist  out  of  its  structure.     In  the  main  the  older  aiiparatus  only  drew 

V  the  dust  on  the  surface,  and  the  current  of  air  employed  entered, 

^a»  irieant  to  enter,  under  the  edges  of  the  nozzle.      Otherwise  no 

■    in  would  have  been  obtained.      Hut  the  more  jiowerfiil  suction 

umehinc  was  directed  to  drawing  air  through  the  substance 

II       A  clo.se-littiug  nozzle  was,  therefore,  necessary.      It  was 

'  "uii  till-  essential  character  of  ap|iellants'  process  was  to  |)roduce  a 

""  "f  air  so  .strong  that  it  would  draw  in  air  hy  a  nozzles  whieli  ex- 

'  '  ill,  or  nearly  all.  the  air  which  formerly  came  in  under  the  edges 

'"  nozzles  ;   by  practically  sealing  the  gap  bet  ween  these  edyes  ami  the 

'"■ftlie  current  of  air  wouhl  be  (irawn  from  beneath  and  tlirough  the 

'iai  to  Ije  cleansed.     There  was  no  iloubt  that,  appillauts'  priM^ess 

I  "i.™"'  *''^'""^e  ill  respect,  at  all  events,  that  it  met  a  prai:t real  want, 

|l<  that  the  machine  in  consetjucnee  conimandcfl  a  largi^  market.     It 


appeared  to  him  that  the  appellants  had  limited  their  claim  to  an  appa- 
ratus capable  of  maintaining  a  pressure  of  at  least  5  lb.  at  this  place,  and 
that  respondents'  machines  did  not  come  within  the  patent  so  inter- 
preted.    For  those  reasons  he  was  of  opinion  that  the  appeal  failed. 

Judgments  to  the  same  effect  were  read  by  all  the  noble  and  learned 
lords,  except  Lord  Sumner,  who  merely  expressed  his  agreement  in  the 
decision.     Accordingly  the  appeal  was  dismissed,  with  costs. 


Geo.  Brown  v.  Lambeth  Borough  Council. 

At  Limlieth  (Lonilon)  ( "omit v  Court  on  Friday  plaintiff  brought  an 
action  to  recover  damaiji  ,  tn  a  la  \irab. 

Mr.  Lkvkr  (for  plaintitl)  saal  mi  .January  C  a  driver  in  plaintiff's 
emphiynient  jiicked  up  a  fare  ;il    r.ii\lmi.  which  he  was  taking  to  Tnlse 

Hill.      When  Hearing  Kffra-roail  In    .a In  a  corner  gas  lamp  whieli  was 

shaded,  and,  as  it  was  a  very  dark  niL'lit  and  wet,  as  soon  as  he  came  from 
the  glare  of  the  lamp  he  was  plunged  into  total  darkness.  A  short 
distance  away  was  a  refuge,  on  which  was  an  electric  arc  lamp,  but  at 
the  time  of  the  accident  that  was  out,  the  result  being  that  the  driver 
ran  into  the  refuge,  smashing  the  lamp  and  damaging  the  taxioab. 

Wm.  ,IoHy  Saunders,  driver  of  the  taxicab,  gave  evidence  in  support 
of  Counsel's  statement,  and  added  that  when  he  approached  the  refuge  ho 
slowed  down  to  eight  miles  an  hour.  Evidence  was  also  called  to  prove 
that  the  arc  lamp  on  the  refuge  was  out  at  the  time  of  the  accident, 
and  that  it  was  practically  impossible  for  the  driver  to  see  the  refuge 
after  he  had  come  from  the  glare  on  the  road  caused  by  the  shaded  gas 
lamp. 

Mr.  Brlte  PexnV,  Town  Clerk  of  Lambeth,  maintained  that  there 
was  no  negligence  on  the  part  of  the  f!ouncil.  inasmuch  as  the  lighting 
arrangements  were  carried  out  by  the  South  Metropolitan  Clas  Co.,  and 
the  South  London  Electric  Suiqily  Cnr]ioiatiiin.  He  also  pleaded  that 
the  Council  was  not  respmisilili-  fm  thr  ilaniajr.  as  they  were  acting 
under  the  instructions  i.l  tin  (Im  I  ( ',,iiiini-,Miinir  of  Police,  who  was 
respon-sible  for  the  street  liL'liiiim  mnlii- the  I  iitrme  of  the  Realm  Act. 

The  Borough  Engineer  (Mi-.  H.  C.  J.  Edwards)  stated  that  the  lamp.s 
had  been  shaded  at  the  instigation  of  the  police,  who  approved  of  the 
measure  taken  by  him  and  his  staff.  Tt  was  desired  that  the  light  from 
the  lamps  should  be  thrown  on  the  ground,  but  that  did  not  cause  a 
"glaring  light."  In  cross-examination,  he  said  he  did  not  know  that 
hurricane  lam])s  were  placed  on  the  ends  of  a  refuge,  nor  that  the 
Kensington  Council  had  decided  to  place  them  on  all  refuges  in  the  High- 
street.  Evidence  was  also  given. that  the  arc  lamp  should  have  been  in 
working  order  at  the  time  of  the  accident  and  that  it  should  have  been 
alight,  as  it  was  found  to  be  burning  at  1 1  o'clock  the  morning  after  the 
accident. 

Mr.  Lever  pointed  out  that  under  a  recent  judgment  t'l-^  Council  was 
responsible  for  an  .accident  of  that  nature,  and  his  Hono  i  ,  .ludsre  Parry 
reserved  judgment. 

Electric  Cable:  Untlcr  Street:. 

In  the  Chain ery  Division  oii  Tuesil,-iy  Mr.  ,histi(-e  Eve  Iieard  an  ajqili- 
cation  for  an  injuiu'tion  by  the  Chester  ( 'orpiu'ation  to  restrain  the  ( 'hcster 
Water  Works  Co.  from  pulling  up  streets  in  the  city  to  lay  electric  cables 
to  the  river  side.  Mr.  McMorr.vn,  K.C.  (for  the  Corporation),  said  as  Mr. 
Uighton  Pollock  (for  the  defendants)  would  give  an  undertaking aiot  to 
proceed  with  the  work  for  a  fortnight,  lie  wmild  (ousent  to  a  postpone- 
ment of  the  trial  for  that  time. 


Gall  Telegraphic  Appliances  Syndicate  (Lti!.)    Last  wcik 

.Justice  Astlnu-v  confirmeil  the   i-ediietioii  of  eai.ital   l.v  cane -lliu./ 
each  of  37,770  il  shares. 


Mr. 
10s. 


PARLIAMENTARY  INTELLIGENCE. 


STALYBRIDGE,  HYDE,   &c,,  TRAMWAYS  &  ELECTRICITY 
BILL. 

Last  week  a  Select  Coniiiiitlie  of  the  llinise  of  Lords  passed  the  Bill 
of  tho  Stalybridge,  Hyde,  Mossley  and  Diildiitield  Tramways  and  Elec- 
tricity Board  to  authorise  them  to  construct  additional  tramways,  to 
extend  the  area  of  electricity  supply,  and  to  borrow  £57.:i0()  for  the 
construction  of  tramways,  £iO,00()  for  the  electrical  equipment  of  tho 
lines,  and  D.'j.i'iOO  for  the  purclmi-'C  of  lands  for  a  new  generating  station,  &c. 

Mr.  Bai.i-oiih-Biiownk,  K.C.  (for  the  promoters),  said  that  the  popu- 
lation of  the  four  towns  was  02,577.  The  tramways,  which  were  autho- 
rised in  IflOl,  yirovided  very  great  transit  facilities  in  those  districts,  but 
owing  to  certain  luiKtakes  that  were  made  in  carrying  two  lines  north  and 
south,  each  of  which  took  truflic  for  the  other,  ami  to  having  charged  .}d. 
fares  while  other  towns  were  in  tho  habit  of  eluirging  Id.,  the  tramways 
had  not  been  directly  remunerative.  Tho  supply  of  electricity,  on  tlie 
other  hand,  had  lieiMi  a  very  conHiderable  liiiaiii  ial  suei-ess,  and  in  1!H4 
showed  a  prolii  of  iH.'I'iT.  -'s.  H  wns  |>i'opoM'il  to  extend  the  IramwaVH 
to  si^rvo  ailditiiinal  districts  within  Saddlewortli  in  the  north  and  to  other 
places  to  thi^  south-east  of  Stalybridge.  The  new  lines  and  junctions 
would  eiuibli!  connection  being  made  with  Miinehesler.  Stalybridge 
was  the  largest  consumer  of  eleetricily.  to  the  aiiiiuiiil  of  £27.0011,  Hyde 
£11,000.  Mossley  and  Oukinlii'ld  encii  IT.,000.  The  IJoHrd's  electricity 
tindertiikiiig  was  the  eighth  inrgest  in  (Ireat  Uritain.     They  sold  2U,'>  units 
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per  head  of  the  population,  compared  with  117  in  Manchester,  and  the 
cost  of  electrical  generation  was  the  lowest  in  the  United  Kingdom. 

jVfter  consultation,  the  lyird  t'hairman  announced  that  the  Committee 
could  not  allow  Dukiniicld  to  apj  ear  against  tlie  Bill  by  Counsel.  After 
further  discussion  and  evidence  liad  been  given  the  Committee  decided 
that  the  Bill  should  proceed,  .subject  to  the  restriction-s  in  the  Act  of  1901 
being  preserved,  the  effect  of  which  was  that  tlu-  Board  could  not  supply 
electricity  outside  their  existing  area  without  tlic  consent  of  the  local 
authorities  concerned.     The  clauses  were  then  adjusted. 


ELECTRICAL   ENGmEERS   AND   WAR   BADGES. 

In  the  lloiise  of  Commons  Mr.  TorcnF.  asked  the  I'nder-Secretary  of 
State  for  War  whether  he  wa.s  aware  that  .Mr.  Harold  W.  Everitt. 
electrical  engineer  to  Clacton  I'rban  District  Council,  had  been  refused  a 
War  Oftice  Badge  on  the  ground  that  his  works  were  not  supplj'ing  power 
in  connection  with  the  preparation  of  munitions  of  war  :  would  he  say 
whether  this  represented  a  modilication  of  the  War  (^Ifiee  regulations 
imder  which  badges  were  offered  to  skilled  emjiloyecs  of  electrical  services 
who  would  be  willing  to  enlist  if  called  upon  in  an  emergency  ;  was  he 
aware  that  the  employees  of  an  electrical  eorpuration  in  the  Slidlands 
had  received  badges  without  .any  stipulations;  and  wo>dd  he  explain 
w4iether  iniiformity  of  practice  would  lie  obser\e(l  in  future,  and  what  the 
]>ractice  would  be. 

In  a  printed  reply  Sir.  Harold  Baker  (Financial  Secretary)  stated 
that  Mr.  Everett  wa.s  refused  a  War  Office  badge  on  the  ground  that  '•  his 
company  "' was  not  supplying  power  for  mimitiims  of  war  purposes,  and 
further,  that  the  undertaking  to  enlist  if  called  upon  did  not  ai)pear 
suitabU'  to  his  cn.se.  It  wa.s  suggested  to  him  that  he  might  apply  for  an 
Atlmiralty  badge,  which  does  not  recjuiro  this  undertaking,  ius  his  work 
seemed  to  be  ctmnected  with  that  de]>artment.  There  had  been  no 
change  in  the  War  Oflico  proce<lure,  which  still  was  to  offer  badges  to 
firms  whose  out|>ut  was  largely  used  for  Government  purposes.  He  had 
no  knowledge  of  the  ca.se  in  the  MidlamLs,  and  no  such  badges  had  been 
is.sned  by  the  War  Ofliee.  Uniformity  of  practice  was  being  observed  as 
far  as  the  complexity  of  conditions  permitted. 


L.C.C.  (Tramways  and  Improvements)  Bill. -A  Select  Committee 

of  the  Hou.se  of  Commons  has  luin  eoiisidiring  this  Bill.  The  propo.sal  to 
construct  a  tramway  in  Karriiigdonroad  to  a  point  near  l^udgate- 
circus  was  thrown  out,  but  the  conslructiim  of  a  new  tramway  connecting 
Aldgate  High-street  along  Mansel-streel,' with  Mark-lane  and  Tower-hill, 
was  approv<'d.  The  clause  to  remove  the  restriction  on  the  use  of  the 
Tooliv  sinct  hams  from  tlie  earlv  forenoon  until  the  evening  was  re- 
jcctci  on  .M,„,.iay. 

Metropolitan  District  Railway  Bill.— Opposition  to  this  Bill  has 

witliiirawn.  aiul  it  is  now  proceeding  as  an  imopposed  measure. 

Second  Reading.  -The  Hhondda  Urban  District  Council  (Tramways 
E.xtensioii,  &c,)  antl  tlie  Alierdare  Urban  Council  bills  were  read  a  second 
time  in  the  House  of  Commons  last  week.  The  Bills  to  confirm  the 
Hull  (Kxteusion)  and  Tenby  Provisional  Orders  have  also  been  read  a 
seconil  time. 


PATENT   RECORD. 


SPECIFICATIONS  PUBLISHED. 

The  follouilne  abstract  from  some  ot  the  specifications  recently  published  have  oeen 
speciallycompitrd  by  Messrs.  Mkwburn,  Ellis  &  Pryor.  Chartered  Patent  Agents, 
70  and  72,  Chancery-lane,  London,  W.C. 

Whenever  the  date  applied  tor  differs  from  the  dale  on  which  the  application  mas  lodged 
at  the  Patent  Office  the  former  is  given  in  brackets  after  the  title. 

1913  Sf-ecification. 
17.889  HlRSCH.     Electric  lamp  casinRs. 

17.899  Hirst  &  Brcxjk.    Electric  switchgear.    (6/3,'14.) 

27.533  Automatic  Telephome  Mfg.  Co.  &NEWFORTH.    Telopfione  systems. 

1914  Specifications. 

1.969  Automatic  Telephone  Mfg.  Co.  &  Newforth.    Telephone  systems. 

4.908  ToKALOH  (Ltd. I  &  Pratt.    Electrical  hair  brushes,  massage,  brushes  and  the  like. 

6,209  BETiiLAriihK  A' IT  matic  Telephone  Co.  &  Aitken.    Electric  impulse  trans- 

6,214  Cf  Means  for  the  electrical  transmission  and  distant  controlof 

ni  applicable  to  systems  for  signalling  orders  and  the  like, 

8,931  Ke^  ■■  ;;netos  and  other  electric  generators.    (14/4/13.) 

9,035  TucKh:  3(C:-A: -FEF..     Electrlcswitches,    (Cognate application,  18,942/14.) 
9,123  Simplex  C^induits  &  Waterhouse,     Joints  for  metallic  conduits  for  electric 

c.-.liles. 
9,X5  Aw:,a:.    .     El-  t;  i    .ouplinKsof  the  plug  and  socket  type. 
9,5£4  Bp.a  .1.     Electric  cables. 

9,.'i78BT  1  ewokth.    Dynamo-electric  machines  of  the  altematine- 

lype. 

Ar  '.  commutator  machine  having  commutating  poles,  each  of 

;r    .:  I'  !  ..'h  one  or  more  auxiliary  leakage  poles  forming  a  return  path  for 

mutating  pol6  flux,  the  leakage  polos  being  unombraced  by  the  main  exciting 


9,856  B.T.-H.  Ck).  &  Carter.  Return  circuits  of  electric  railways,  tramways  and  the  like. 
A  continuous-current  electric  traction  system  provided  with  an  insulated  return 
conductor  connected  to  the  track  at  suitable  intervals,  and  dynamotors  or  met;- 
generators  having  their  driving  armature  windings  connected  in  series  in  the  cu" 
gomg  line  and  their  generating  armature  windings  connected  in  series  in  the  insuktr 
return  conductor. 

10,050  l^/RAH.    Commutators  for  dynamo-electric  machines. 

10.440  Stell.    Electric  cables. 

10,532  Peter.     Alternating-current  track  signalling. 

A  railway  signalling  system  comprising  track  circuits  constituted  by  block  sections, 
the  rails  of  which  are  cross-connected  by  me-ms  of  inductance  bonds  in  which  the 
magnetisation  of  the  bonds  is  arranged  to  be  wholly  or  mainly  effected  by  current 
surges  in  resonant'or  approximately  resonant  circuits  for  the  piu-pose  specified. 

12.232  McGauran.    Telephone  call  recorders.    (22  7  13.) 

12.233  McGauran.    Telephone  call  recorders.    (22/7,13.) 
14,060  Goldstone.    Portable  electric  battery  lamps. 

15,031  Girardeau  &  Bethenod.    Spark  gaps  for  radiotelegraphy.    (25/2/14.    Addit:- 
to  14.884/14.) 
A  double  blower  spark-gap  wherein  a  windini;  for  creating  the  magnetic  field  li 
supplied  with  continuous  current  by  some  .wurce  or  by  the  excitation  current  of  the 
alternator  in  stations  in  which  the  emisfiDn  ol  the  signal  is  produced  by  variation 
of  the  current,  or  is  supplied  with  alternatiiiE  current  furnished  either  by  the  alter- 
nator of  the  station  or  by  a  separate  alterna'cr  or  by  the  oscillating  circuit  or  by  the 
antenna  current. 
15.155  Soc.  Anon.  DiTE  S,T.A.R.    (Systems  de  Traction  Auto-Regulateur.)    Confimlling 
arrangements  for  direct-current  electric  motors.    (21/7/13.) 
An  arrangement  for  automatically  si-.ninr  direct-current  electric  motors,  so  that 
the  motors  are  started  at  a  maximum  pre.letermined  torque  which  diminishes  as  the 
motor  speeds  up.  by  providing  a  dynamo  electric  machine  in  series  with  the  motor  or 
motors  across  the  mains. 
1 5,363  PoRDEs,    Method  of  enclosing  portable  electric  batteries  and  a  device  therefor." 
16,308  Newton.     (Mosler.)    Spark  plugs. 

17.052  Carter.  Maurice  &  Railing.    Means  for  supporting  electric  lamps. 
17,986  Beraud.     Electric  time  switches.     (AJJition  to  945/14.) 
18.277  Myers  &  Myers.    Means  for  conneciirn:  electric  conduits  to  their  fittings. 
20.131  I  ORANic  Electric  Co.    (Cutler-Hammer  Mfg.  Co.)    Rheostats. 
21.090  Thompson.    Electro-magnetic  perforators. 
21.906  W.  A.  S.  Benson  &  Ck>.  &  Ellwcud.    Reversible  pin  and  socket  coupling 

electrical  apparatus. 
24,604  MiDGLEY  &  Vandervell.    Variable-speed  dynamo-electric  machines. 


V 


1915  Spe. 
676  Zanotta.  Electric  arc  lamps  for  kii 
1,377  Negus  &  Negus.    Electric  cDoking  ovens, 

April  14.) 

1.672  HdLLiDAY  &  Ward.    Electrolytic  apparatus  for  the  product! 
bleaching  and  other  purposes. 


I  CATION. 

tographic  projections. 

(Dividea  application  on  9.213,14 


s 


;ire-- 

5 


APPLICATIONS  FOR  PATENTS 

Note.— TAe  undermentioned  Applications  (except  those  marked  t)  are  not  open  to 
public  inspection  until  after  acceptance  of  Complete  Specifications,  Those  marked  •  are 
open  to  inspection  12  months  after  the  date  attached  to  them,  if  they  have  not  been  published 
previously  in  the  ordinary  course.  Names  within  parentheses  are  those  of  communicators 
of  inventions.  When  complete  Specification  accompanies  application  an  asterisk  is  affixed. 

April  17.  1915. 
5,774  Eidam.     Method  of  coating  copper.     113/6/14.  Ormany.)  • 
.5.783  Marconi's  Wirei,ess  Telegraph  Ci>.  &  Franklin.    Aerial  conductors  for  w 

less  telegraphy. 
5,784  Marconi's  Wireless  Telegraph  (^.  &  Franklin.     Indicating  and  correc 

small  changes  in  the  speed  of  a  machine. 
5,794  Edison  &  Swan  United  Electric  Light  Ck).  &  Mullard.     Elechric  arc  formil 

device  for  use  In  electric  valves  or  rectifiers  pr  in  oscillation  'generators, 
5.797  Goldman.    Resistances  cf  high  ohmic  value'* 

5.801  Kneller.    Current  limiter  to  limit  current  tised  by  consumer  to  a  spec) 
amount. 

5.832  Naamlooze  Vennootsch.«p  de  Nederlahdsche  Thermo-Telephoon   Maat» 

scHAPPij.    Manufacture  of  heatin*^  conductors  for  thermic  telephones.    (6/2;'15, 
Germany.)* 

5.833  N.aamlooze  Vennootschap   de   Nederlanpsche  ThermuvTelephoon    Maat- 

scHAPPij.    Sound  chamber  (or  thermic  telephones.    (8/2/15.  Germany.)* 
5.834.   5.8,'<5,   5,842,  5.843.   £.844  Naamlooze   Vennootschap   de  Nederlandsche- 

■Thermo-Telephook  Maatschappij.    Construction  of  heating  conductors  (or 

thermic  telephones.    (3,  9,  13/2  and  6./3'15.  Germany.)" 
5.836,  5,838.  5,840.  5,845,  5,846.  5.847  Naamlooze  Vennootschap  de  Nederlandsche 

Thermo-'Tslephooh  Maatschappij.    Thermic  telephones.     (10,  11,  12/2  and 

17/3/15,  Ormany.)* 
5,837  Naamlooze  Vennootschap  de  Netjerlandsche  Thermt-Telephocn   Maat- 
schappij.   Thermic  microphone.     (11/2/15.  Germany.)* 
5,839  Naamlooze  Vennootschap   de  Nederlandsche  Thermo-Telephoon  MMl^ 

SCHAPPIJ.    Thermic  telephone '.vitluidiustablesound  effect.    (12/2/15,  Gerjnanj) 
5,843  Zimmerman.    Commutators,    (17,4/14.  U.S.)* 
5  850TEBBITT.     Electric  ignition  device:  for  intema'.-combustion  engines.    (2/5/14, 

Franc-;.)* 
5,853  B,T.-H.  Co.    (G.E.  Co..  U.S.)     High-speed  rotating  bodies. 
5.866  BoscH.    Lanternsforelectriclam.ps.    (1S.'6/14,  Germany.)*  .  .....•■ 

5.870  Perreur-Lloyd.    Production  of  zinc  of  other  metals  by  eleclroly.-is.    (Addition 

to  4.625/15.)*  ^  .       ,     .  J 

5.875  International  Electric  Co..  Noir  &  FuNcaus.     Portable  telep'-one  ana 

telegraph  instruments. 

April  20.  19!S. 
5.879  Sturge.    Combined  electric  switch  and  wall  plug. 

5.883  Wall.    Mrthod  of  obtaining  ,i  sparklsss  break  of  an  inductive  electric  circuit. 
5.887  Mars  &  Lister.    Electrical  conductors. 
5.889  Cable  Accessories  C".  &  Reeves.    Electric  heating  element. 
5.909  Reid.    Telephone  call  recorder. 
5.918  B.T.-H.  Co.  .  (G.E.  Co..  US)    Windings  for  elech^ical  machines. 


5.935  CoWPER-Ck'LBE, 

5.937  Cov;PER-Ck)LEs.     !■: 

5.938  COWPER-COLES,      '■■ 

5,943  Giles.     Electii 
5,955  Rou^et.    Polyp',.  • 

spark  gap.    (Addi'ioTi  : 

5,969  Mom..    Thermostat?. 
5.982  Henderson  4  Hunter. 
5.992  Suchostawbr.    Crneratoi 

currents. 
6,003  Bachelet.    Electromanncll.-Jrlvcn  pumps. 
April  22.  1915. 
6,039  DAVifl.    Signalling  In  mire 
6.0S5  Edsbs.    Lamp  sockets  and 
6,063  Walker  fc  Walker.    Sien 
6.066  Electrical  Power  Stoka 

of  secondary  bstterie.i. 


.1  of  zinc. 

!i.'  of  sheets  and  plates  with  other  metal?. 

v'trolyticallycorited  molal  plates. 
i-l.  Germany.)* 

high-frequencv  currents  with  polypha  e 
20/4/14,  France.)* 


Si  uuI,^  for  mInSrs' safety  lamps. 

•chanical  and   electrical  powci 


d  the  like. 

upholders  for  Incandescent  electric  ht- 

:»'  or  telegraph  apparatus. 

;  .  &  Rattby.    Separ.ttors  or  covers  to 


6,076  Foster.    ComWne.l  ■-,: 

6.086   A-.'DERSCN  &  A 

trcl  for  main  t 
6.093  Beaver  tCLA:  i 
6,096  Associated  Pj:: 

electric  hsnd  lani).'.,. 


Arril  23,  1915. 


Systtm  of  cr  j 

ptors. 

R.    Carriers  '  I 
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A  NOTABLE  HOTEL  INSTALLATION. 

The  electrical  equipineiit  oi  the  RegMit  Palace  Hotel, 
Piccadilly  Circiis,  London,  may  be  said  to  mark  a  new  epoch 
iji  this  particular  class  of  electrical  and  allied  engineering 
work.  Many  problems  are  presented  to  the  architect  in  the 
first  place,  and  finally  for  complete  solution  in  detail  by  the 
electrical  and  mechanical  engineer,  in  the  fitting  out  of  a 
large  modern  hotel  with  the  many  accessory  appliances  which 
go  to  make  up  not  only  the  creature  comforts  of  the  guests, 
but  also  to  provide  profits  for  the  shareholders.  Not  the 
least  troublesome  of  these  problems  is  that  of  furnishing  a 
readily  controllable,  efficient  and  safe  method  of  heating 
in  all  the  bedrooms.  The  ordinary  steam  or  hot-air  systems 
arc  something  of  a  solution,  but  they  contribute  no  thing  from 
a  purely  asthetic  jx)int  of  view.  It  is  true  that  they  raise 
the  temperature  of  a  room  to  a  comfortable  degree,  but  in 
this  respect  they  arc  crudely  utihtarian.  Not  even  the  most 
ardent  hotel  resident  would  wish  to  sit  by  the  side  of  one 
even  for  an  hour.  The  coal  fire  and  the  gsus  stove  introduce, 
in  the  first  instance,  difficulties  in  the  way  of  attention,  and 
in  the  second,  difficulties  with  flues.  In  both  cases  the 
management  can  only  sanction  their  iLse  by  an  extra  pay- 
ment. The  electric  fire  does  not  suffer  from  any  of  these 
disabihties,  and  in  addition  to  furnishing  a  distinct  and 
\  aiuable  element  of  novelty,  at  any  rate  at  the  present  time, 
'  IS  also  a  satisfactory  heating  unit,  and  is  quite  pleasant  to 
'  by.  The  electrical  engineers  who  are  responsible  for  the 
electrical  installation  at  iJic  Regent  Palace  Hotel  have 
doubtless  weigh'jd  the  pros  and  cons  of  the  situation,  and 
ohimately  decided  to  take  what  must  undoubtedly  be 
regarded  as  the  bold  step  of  installing  n.o  less  than  a  thou- 
sand-odd I. ^-kw.  modern  electric  fires.     We  shall  give  fuller 


details  of  the  pi-incipal  features  of  this  portion  ot  th?  in- 
stallation at  a  later  date. 

lu  this  issue  we  give  a  few  preliminary  particulars  of  the 
system  adopted,  and  it  is  instructive  to  note  that  the  supply 
authority  have  rim  two  special  cables  from  a  neighbouring 
sub-station  to  the  hotel  to  furnish  energy  to  the  heating  cir- 
cuits alone.  Each  of  these  has  a  cross-section  of  0-8  sq.  in. 
The  copper  m  the  heating  circuits  in  the  hotel  proper  has 
also  been  laid  in  of  such  capacity  as  to  supply  the  whole 
of  the  fires  should  thay  all  be  turned  on  at  one  time.  It 
should  be  noted  that  the  management  of  the  hotel  having 
had  experience  of  popular  methods  of  catering,  both  in  the 
restaurant  and  hotel  business,  have  succeeded  in  fixing  a 
tariff  which  is  inclusive  of  the  heating  service  to  the  bed- 
rooms. Doubtless  this  will  be  looked  upon,  at  any  rate  as 
far  as  electrical  methods  are  concerned,  as  sometliing  of  an 
experiment,  but  it  certainly  dispenses  with  a  considerable 
amount  of  labour,  and  it  has  the  distinctive  psychological 
advantage  of  placing  the  patrons  of  the  estabhshment  quite 
at  their  ease ;  they  feel  that  they  are  being  catered  for  on  an 
inclusive  ba,sis.  The  selection  of  the  BelHiig  type  of  fire 
is  a  matter  upon  which  the  manufacturer  is  to  be  compli- 
mented, if  only  for  the  fact  that  he  carried  out  so  large  a 
proportion  of  the  pioneer  work  in  this  important  field.  We 
antici])atc  that  engineers  and  architects  having  new  hotels 
in  hand  will  seriously  consider  following  the  example  of  the 
Regent  Palace  Hotel  in  the  matter  of  its  bedroom  heating 
installation.  All  too  frequently  developments  are  dependent 
upon  the  initiative  being  taken,  and  once  some  individual 
or  company  has  made  bold  to  take  the  first  step  others, 
who  have  stood  by  and  watched  the  prehminary  ex^xMi- 
ments,  immediately  lx;come  eager  to  follow.  For  the  sake 
of  the  future  of  the  electric  fire  movement  in  hotel  circles, 
we  hope  vhat  this  will  be  the  ca.?c. 


Electric  Smelting  oi   Tungsten   and  Molybdeniun. — The 

Buj)ply  of  certain  conipomuls  nf  clinniiiinn,  tmigstcn  and 
molybdenum,  which  are  extensively  employed  in  the  manu- 
facture of  special  steels,  was  quite  insufficient  to  meet  th(! 
demand  at  the  outbreak  of  war  owing  to  the  stoppage  of  the 
Continental  supphes.  Since  then,  the  production  of  these 
compound:;  on  a  large  scale  has  been  undertaken  at  the  works 
of  the  Thermo-Electric  Ore  Reduction  Corpn.,  at  Luton,  where 
thice  .3-ton  three-phase  electric  furnaces  arc  exclusively  en- 
gagetl  in  the  ])iciduction  of  ferro-tung.sten,  and  a  smaller  .single- 
phase  furnaci!  turns  out  about  ^b  cwt.  of  feno-molybdenum 
weekly.  A  description  of  the  method  of  manufacturing  the.se 
products  is  given  in  "  The  Times  Engineering  .Sui)plemcnt,'' 
and  shows  how  extensively  electricity  enters  into  tlieir  manu- 
facture. 
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IMPORTS  AND  EXPORTS  OF  ELECTRICAL 
MANUFACTURES. 

For  the  week  May  10, 1915,  to  Maij  1  o,  1915. 


In  view  of  the  increased  interest  which  is  being  taken  in  the  subject  of 
the  importation  into  and  the  exportation  of  Electrical  Manufactures 
from  the  United  Kingdom,  we  resume  our  weekly  lists.  (See  also  note 
it  foot  of  Erports.) 

IMPORTS. 

Hull'.— //o!/fl«i?.' Elec.lampsi  134  pkgs. 
.    London.— 5»/(2er/a«rf  .■  Wire  and  cable.  £50  ;  uneiiumerated.  £132.     U.S.A.:  Carbon 
candles,  £120  ;  elec.  machinery,  £1,843  ;   wire  and  cable.  £834  ;   lamp  parts,  £97  ;    tele- 
,  phone  material.  £3.081  :  unenumerated,  £1.056.     Denmark:  Machinery,  £43.    Holland: 
Elec.  lamps.  £1,616—50  pkgs.    Suieden:    Elec  machinery.  £654;    lamp  parts,  £466: 
unenumerated,  £40.    France:   Lamp  parts,  £93 :   unenumerated,  £51.     Italy:  Carbon 
•  candles,  £31 ;  wire  and  cable,  £2,907  ;  elec.  wire,  45  pkgs. ;  machinery,  99  pkgs. ;  lamp 
parts,  £21  ;  unenumerated,  £30.     Canada:  Unenumerated,  £46. 
Southampton. — France:  Unenumerated,  14  pkgs. 

EXPORTS. 

■  --To- Australasia. — Auckland:  Unenumerated.  £62.  Melbourne:  Elec.  machinery. 
£1,377;  wire  and  cable,  £141  ;  unenumerated,  £972.  Sydney:  Elec.  machinery,  £12  ; 
unenumerated,  £3,231.  Wellington:  Unenumerated,  £529.  Adelaide:  Wire  and  cable. 
£48;  machinery,  £200  :  unenumerated.  £385.  Brisbane:  Elec.  machinery.  £219  :  un- 
enumerated. £66.  Freemanlle:  Unenumerated,  £43.  Dunedin  :  Elec.  machinery,  £237. 
Christchurch :    Unenumerated,  £50.    HoBart  ■    Unenumeralel,  £22.     Lyitelton :    Elec. 

'  machinery,  £280;   wire  and  cable.  £10:    unenumerated,  £id.    New  Plymouth:    Elec. 
machinery.  £22.    Hamilton  :  Machinery.  £210. 
Africa. — Durban:  Machinery.  £55  ;  elec.  glow  lamps,  £339  :  wire  and  cable,  £512  : 

■  unenumerated,  £493.    Port  Elizabeth:   Machinery.  £166:    unenumerated,  £315.    Cape 
.  Toiwi.-,  Machinery,  £213;    unenumerated,  £92.     East  London:    Wire  and  cable,  £81  : 

unenumerated.  £17.     Delagoa  Bay  :  Elec.  machinery.  £39.     B«>a.-  Unenumerated,  £207. 

Egypt. — Port  Said:  Unenumerated,  £24. '  Port  Sudan :  Unenumerated,  £70.  Alex- 
andria :  Telegraph  material.  £26  :  wire  and  cable,  £20  ;   unenumerated,  £25. 

Fiji. — Unenumerated,  £23. 

Russia. — Archangel:  Elec.  machinery,  £170. 

Portugal — Lisbon:  Machinery,  £20  ;  unenumerated,  £122. 

Chiua.— Tientsin  :  Unenumerated, £327.  Hongkong:  Unenumerated,  £11.  Shanghai: 
Unenumerated.  £1 1. 

India,  CeyLon  AND  Indo-China. — Bombay:   Elec.  machinery,  £98 :   unenumerated, 

.  £735.    Calcutta:   Wire  and  cable.  £81  :   elec.  machinery.  £326;    unenumerated,  £502. 

.  Madras:  Elec.  machinery. £17  :  unenumerated,  £232.    Colombo:  Elec.  machinery. £91  : 

unenumerated,  £39.    Karachi:  Unenumerated,  £42.    5/HgaA'o/'*:.'  Unenumerated,  £473. 

Bankok:-  Unenumerated.  £271.    Sourabaya:    Unenumerated,  £17.    Port  Swctenham : 

Telegraph  material.  £168 :  unenumerated.  £18. 

Canada. — A/o«/r^fl.'.*  Unenumerated,  £175.     Three  Rivers :  Elec.  transformer,  £100. 

France. — Dieppe:  Machinery,  £216;  unenumerated,  £93.  Boulogne:  Unenumerated, 
£12a  Bordeaux:  Wire  and  cable,  £31.  Paris:  Unenumerated.  £48.  Havre:  Machinery. 
£567. 
.  -South  and  Central  America. — Buenos  Ayres:  Elec.  machinery,  £195:  wire  and 
cable, £163;  unenumerated,  £1,169.  Montevideo:  Wireand  cable, £1,521.  Valparaiso: 
Unenumerated,  £674. 

British  Guiana. — Demerara  :  Machinery,  £340. 

Italy. — Genoa:  Wireless  telegraph,  £1,380  :  unenumerated,  £242. 

Holland. — Amsterdam:  Telephone  apparatus,  £37.  wire  and  cable,  £2,457;  un- 
f ;  ijmera*ed.  £79. 

U.S.A.— New  York  :  Machinery,  £50. 

GIBRALTAR:  Telegraph  material.  £10 :  unenumerated,  £34. 

V/ EST  Indies. — Grenada:  Unenumerated,  £34.     Trinidad:  Wire  and  cable,  £36. 

FOREIGN  GOODS  (duty  paid  and  free). 

Wellington:  Unenumerated,  £37.  A/arfras  .•  Unenumerated.  £34.  Stockholm:  Un- 
'.riumerated,  £381.  Cape  Town:  Unenumerated,  £350.  Calcutta:  Unenumerated, 
£155.  Auckland:  Unenumerated,  £26.  Malaga:  Unenumerated,  £61.  Melbourne: 
Unenumerated,  £73.  Sydney:  Unenumerated,  £12.  Karachi:  Unenumerated.  £35. 
A^ew  XorAr.-  Unenumerated,  £220.  Singapore:  Unenumerated,  £21.  Pac;5.-  Telephone 
material.  £610. 

Note. — The  large  number  of  items  in  these  official  returns  under  the 
aiisleading  heading  "  unenumerated  "  relate  to  what  is  described  as 
"  electrical  goods  "  and  "  electrical  materials." 


BUSINESS  NOTICES. 

Messrs.  A.  Scage  &  Co..  who  arc  rcmovint;  to  now  and  larger  works 
ut  Railway  Approach,  I'robeiid-gardciis,  Chiswick,  London,  VV., 
notify  that  their  works  will  bo  closed  from  May  22  to  Til  inclusive. 

The  Peninsular  Engineering  Co.,  Suffolk  House,  LauroncG  Pountney 
Tlill,  London,  E.G.,  have  been  appointed  sole  agents  for  the  firm  of 
Lui.H  Bcrenguor  en  Cta,  Barcelona,  makers  of  high  and  low-tension 
porcelains  for  the  electrical  trade. 

Mr.  J.  Scrivener  has  resigned  hi.s  jiosition  of  director  and  manager 
of  Messrs.  Krupka  &  Jacoby  (Ltd.),  having  been  appointed  to  control 
the  sites  organisation  of  the  "  Z  "  Electric  Lamp  Mfg.  Co.  Mr. 
■Scriveners  late  co-directors  have  pre>:onted  him  as  a  mark  of  their 
1  ersonal  esteem  with  a  gold  watch.  The  staff  have  also  prcicntod 
Mr,  Scrivener  with  a  suit  case. 

Me.Hsrs.  BeiTy,  Skinnor  &  Co.  make  an  urgent  request  to  contrac- 
tors in  the  electrical  trad(r  requiring  thi^ir  switchgear  that  tliiy  will 
anticipate  their  ro(|iiirciiicnls  as  mmli  as  possible. 

It  is  of  paramount  iinpurlance,  when  delivery  cannot  be  reasonablv 
anticipated,  to  mention  with  the  order  if  anl  when  required  for  War 
Service,  with  sufTieient  details  so  that  preference  may  be  obtained.  War 
Service  orders  take  precedence  of  everything. 

Mr.  Ben  Bailey,  for  some  years  on  the  sale?  staff  of  the  Z  Lamp 
Mfc, 'C!o.,  will  shortly  take  up  a  position  With  Rhodes  Motors  (Ltd.). 
DoiMiMtrr.     Jli-iilIinswilllioinSanctiiiiry  Hoii.-e,  Westiniiislcr.S.W. 

Patent  Development.— The  proprietor  of  patent  No.  I  l,l.")4/|8!)!l, 
iclatin'j!  to  "' f  ;;dvaiiic  I5att<!ric^s."  desires  to  make  aniingcnients  for 
working  the  patent  in  this  country.  .Applications  to  Ah^ssrs.  Cruik- 
nhank  &  Fairwtjathor  (Ltd.),  0.5  and  (>(>,  Chancery-lano,  London,  W,C. 


The  proprietor  of  British  patent  Xcs.  8.173  and  8,173  A/1907, 
which  relate  to  "  Improvements  in  induction  alternators  specially 
adapted  for  generating  electric  currents  for  ignition  prnjioses  in 
internal  combustion  engines,"  desires  to  make  airanseraents  for 
exploiting  same  in  Great  Britain.  Particulars  from  ilessrs.  Dicker, 
Pollak  &  T)cn-ii)i:in,  jir^tcnl  :iL.'cnts.  20-2:',  Holboni.  London,  ¥..('. 

Hill] 


ELECTRICITY  SUPPLY. 
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EXTENSIONS. 

Batley. — (-'oimcUlor  J.  W.  Turner  stalcil  at  the  recent  meeting  of 
tic  ( 'oiiiicil  that  the  restrictions  in  repaid  to  borrowing  powers  were 
going  to  delay  the  sel.enie  for  supplying  electricity  to  the  HeiUey, 
Staincliffe  and  Carlinnhow  districts. 

He  also  said  that  there  were  iv  great  many  prosjiective  consumers, 
both  for  household  and  niiil  purposes,  in  the  districts  named,  and  the 
Electricity  ('ommittec  would  have  to  ask  them  to  be  patient  imtil  such 
time  as  they  were  enabled  tn  proceed  with  the  scheme.  In  view  of  the 
incrcasc<I  cost  of  coal,  the  committee  felt  that  it  was  impossible  to  make 
any  ivduetion  in  the  charges  for  club  lii.'liting. 

Gravesend. — Mains  are  to  be  extended  to  promises  of  prospective 
consumers  provided  the  ap])licant  guarantees  a  return  of  not  less  than 
10  per  cent,  for  three  years  in  one  case,  and  15  per  cent,  for  10  yoai's 
in  the  other. 

Hove. — The  Corporation  propose  to  wire  the  Portland-road  sdiools, 
wliicb  are  shortly  to  be  used  as  a  military  hospital,  provided  the  War 
OfHcu  pays  the  cost. 

GENERAL. 

Aylesbury.— -\t  the  last  moelinyut  theCouiiril  ii  w  a Mt- ported  that 
Mr.  W.  .\.  Turnbuirs  appointment  as  clerk  of  works  had  been  ter- 
minatd  ns  from  the  date  o(  conimencenient  of  supply  of  eiUTcnt, 
and  he  was  re-appointed  as  resident  engineer  on  the  same  terms  as  his 
previous  engagement.        ,  __ 

Bermondsey  (London). — The  Electricity  Committee  has  again 
considered  the  proposal  to  alter  the  stokers  of  the  three  Howdcii 
lioilc.rs  at  the  generating  station. 

'I'he  committee  has  had  before  it  an  additional  scheme  submitted  by 
Mes.srs.  liabcock  &.  Wilcox  for  providing  a  chain-grate  stoker  to  eai^h 
boiler,  the  cost  of  which  would  be  V4(li)  per  boiler,  plus  £130  for  the 
driving  gear  and  motor  for  all  three,  making  a  total  of  £1.330,  or  £248 
less  than  the  cost  of  the  scheme  submitted  by  Messrs.  E.  Bennis  &  Co. 
Tlie  committee,  therefore,  recomniends  the  adoption  of  the  scheme  of 
.Messrs.  Babcock  &  Wilcox. 

Blackrock. — The  Urban  Council  have  been  notified  tliat  their 
a|ip]i(atioii  for  the  sanction  of  the  Trcasuiy  to  the  raising  of  a  loan  of 
t: !.">.( too  for  electricity  supply  cannot   be  granted  at  priSait. 

Burton-on-Trent. — At  the  recent  meeting  of  the  Council,  Aid. 
T.  K.  Lowe,  in  moving  the  adoption  of  the  report  of  the  Gas  and 
Electiicity  Committee,  said  he  was  glad  to  be  able  to  state  that  the 
demand  for  electricity  went  on  increasiiisr. 

He  stated  that  last  month  was  an  excellent  month,  and  they  were  able 
III  show  once  more  the  value  to  the  tciwin  of  the  low-priced  units.  The 
total  increase  was  over  30,000  units,  and  out  of  that  nearly  27,000  units 
were  for  power  on  the  three-))liasc  mains.  The  actual  net  increased 
profit,  compared  with  the  same  inoiith  in  1914,  was  £121.  Those  in- 
creases were  the  l)cst  demonstralinn  iMissibli>  the  (council  could  have,  that 
although  the  price  charged  for  powi  r  \\as  low,  it  was  profitable.  The 
Belgian  Engineering  Co.  had  staiinl  w.nUs  in  Victoria-crescent,  and  were 
using  a  considerable  quantity  nf  clietrieity. 

Cardiff  Electricians'  Wages.  .At  a  conference  last  week  between 
repretentatives  of  the  Cardilt  eltMtrical  contractors,  the  Building 
Federation  and  the  Electrical  Tr;ide  Union,  the  follow  ing  agreement 
was  arrived  ?,t  : — 

The  rate  for  electricians,  cable  jninlirs  and  electrical  fitters  to  be  njd. 
per  hour  as  from  May  15.  Onthclirst  pay-day  in  November  the  rate  is  to 
be  raised  to  lO.Sd.  ))er  hotlr.  .\iniatiirc  winders  arc  to  get  lOd.  per  hour 
from  the  first  piiy  day  after  May  !■">.  and  lid.  per  hour  in  Xovemlx-r. 

Colwyn  Ba,y.— Recently  the  L.C  Board  were  asked  to  sanction  a 
I  Mil  nl  £11.800  for  the  erection  of  a  refuge  destructor  at  Bronynant, 
in  lonjunetion  with  a  now  electricity  tation.  but  the  Board  have* 
intinnited  that,  though  in  ordinary  cinumstances  thoy  would  approve 
01  the  scheme,  they  «ere  not  now  |ii'(  pared  to  sanction  the  loan. 

On  grounds  of  public  health,  the  Council  consider  that  the  erection  of 
the  flestruetor  shnuld  be  proceeded  wilh  at  once,  and  the  Board  are  brinu 
urged  to  reconsider  their  decisi.Mi.  Tin-  Health  ( '.immittei-  wnt  a  depu- 
tation on  Tuesday  to  interview  .Mr.  II.  Siimuel  In  re;4ard  to  the  destnu:tor' 
works  project. 

Connah's  Quay.— The  Urban  Cuiineirs  application  for  ii  |)ro- 
visional  order  has  been  grantt'd,  lin'  only  for  tin  urban  districts,  «s 
the  out  lying  town«hip<  have  been  excluded. 
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Marylebope  (London). — Tte  Electric  Supply  Committee  has 
clfcided  to  charge  a  special  rate  of  Id.  per  unit  for  all  energy  con- 
sumed at  certain  prcmtes  ufed  in  connection  with  Army  work. 

The  Council  is  recommended  to  have  certain  work  carried  out  at  the 
new  Town  Hall  to  meet  the  special  requirements  of  the  electricity  depart- 
ment, at  a  cost  of  £360.  The  work  includes  special  cables  for  the  intro- 
duction of  electrical  radiators  in  the  showrooms  and  other  parts  of  the 
department,  special  conduits  for  wiring  fittings,  &c. 

Poflar  (London).— Many  electricity  undertakings  must  be  envious 
of  the  ekx-tric  supply  department  of  the  Borough  Council,  which  is  in 
the  fortunate  position  of  being  ablo  to  announce  a  reduction  in  the 
price  of  current  from  -Id.  to  3d.  jxjr  unit  for  private  lighting,  after 
making  a  contribution  to  relief  of  rates  equal  to  a  penny  in  the  pound 
and  paying  a  bonus  to  tho  staff. 

A  representative  of  the  "East  London  ( )1)S(  rvcr  "  ri'ccntly  waited 
upon  the  manager  and  engineer  {Mr.  J.  Horace  Howden)  in  order  to 
obtain  some  particulars  of  the  progress  of  the  undertaking.  The  inter- 
view i.s  reported  in  the  issue  of  our  contemporary  for  May  8.  Mr.  Bow- 
den  stated  that  10  vears  ago  the  output  of  the  electricit  v  works  was  about 
2.000,000  units,  bvit  it  was  now  17,000,000  units.  Notwithstanding  the 
difficulty  in  obtaining  coal  and  its  increased  cost,  the  net  profits  for  the 
past  year  had  increased,  whilst  the  total  cost  of  production  had  been 
lowered.  The  total  cost  was  0-55d.  per  unit  in  1013-14,  and  only  0  old. 
last  year,  and  the  net  profit  had  increased  from  £8.000  to  Ijetween 
£13,000  and  £14.000.  Jlr.  Bowden  attributed  tlicir  svicccss  to  imjiroved 
machinery,  to  being  able  to  buy  coal  very  well,  and  to  the  increased 
power  load.  They  bought  coal  cheaper  in  Novcmlier  than  at  any  period 
during  the  last  four  years.  There  were  40  firms  in  the  borough  engaged 
on  work  for  the  Government  to  which  they  supplied  electrical  energy 
for  power.  As  a  set-off  the  department  lost  nearly  £1.(HM)  on  public 
lighting  since  the  street  illumination  had  to  be  reduced,  and  they  had  also 
some  loss  from  private  lighting,  and  in  other  directions  consumers  were- 
economising  current.  Mr.  Bowden  estimated  that  it  there  had  been  no 
war  their  profits  would  have  been  considerably  better.  As  to  the  coming 
year,  Mr.  Bowden  said  he  did  not  want  to  estimate  any  profit ;  he  hoped 
to  be  able  to  meet  all  expenses,  but  with  the  coal  market  in  its  present 
condition  he  could  not  anticipate  any  net  profit  worth  talking  about, 
seeing  that  the  increase  on  coal  ( based  on  ciu-rent  prices)  would,  if  spread 
over  a  year,  represent  between  £13.000  and  £14,000,  which  was  practi- 
cally the  amount  of  their  net  profit  for  the  past  12  months,  in  spite  of 
that,  he  was  convinced  that  the  advertisement  whicli  their  undertaking 
would  receivefromthefact  that  they  had  lowered  their  prices  whilst  others 
were  raising  theirs,  would  bring  them  out  on  the  right  side. 

The  profit-sharing  scheme  was  probably  uniipie  so  far  as  the  extent  of 
"it  wa.s  concerned.  Some  undertakings  paid  a  bonus  to  the  chief  engineer 
antl  .senior  members  of  the  stafi'.  but  at  Poplar  eveiy  member  of  the  staff, 
from  the  highest  to  the  lowest  grade  in  the  permanent  staff,  wouhl  par- 
ticipate. The  object  was  not  to  reduce  labour  by  getting  one  man  to  do 
two  men's  uork.  nor  to  "  speefl  up,"  but  rather  to  create  a  feeling  of 
individual  responsibility  amongst  the  employes.  After  all  (said  Mr. 
Bowden)  it  was  the  little  things  that  counted.  In  the  case  of  a  stoker 
the  saving  of  }  lb.  of  coal  per  unit  generated,  reckoned  on  the  output  of 
the  station,  would  amount  to  £1,800.  So  it  could  be  seen  at  once  how 
desirable  it  was  to  encourage  personal  responsibility.  A  stoker  could, 
bj'  being  a  little  careless,  mcrease  the  cost  of  fu<'l,  but  when  he  knew  that 
every  ounce  of  coal  he  saved  helped  to  increa.se  the  bonus  which  might 
pay  for  his  summer  holiday,  he  was  going  to  be  careful.  About  8(>  per 
cent,  of  the  whole  output  of  the  station  was  for  power.  It  was  owing  to 
reduction  in  price  that  they  had  increased  so  rapidlj'.  His  predecessor 
reduced  the  ])ricc  for  power  from  3id.  to  lid.,  and  the  average  price  for 
liower  was  now  only  0-S8d. 

Shoreditch  (London).—  The  Borough  Conncil's  electricity  supply 
department  have  decided,  in  view  of  the  ineicased  cost  of  coal,  to 
e.\|  erin.eiit  with  oU  fuel  at  the  generating  .station. 

Southampton. — The  Board  of  Trade  have  granted  tho  Corpora- 
tion's apjjlieation  for  a  provisional  order  for  the  parish  of  Bitterne, 
but  it  will  not  come  into  operation  until  after  the  war. 

Southport. — The  charges  for  electric  eurient  and  gaa  have  been 
inrii;i-(   I  by  10  per  cent. 

Woolwich. — Owing  to  tho  unsettled  state  of  tho  market,  it  is 
considered  inadvisable  to  enter  into  any  contract  for  the  purchase  of 
coal  for  the  ensuing  j'ear,  and  the  Electrical  Engineer  has  been 
aiithorisod  to  continue  to  purchase  .supplies  as  r(•(jui^^d. 

Having  regard  to  the  fact  that  there  is  every  |pc..>il.ilily  of  the  demand 
for  electric  supply  being  greater  than  that  fon  .-h;ido»cd  in  Sir  .John 
Sncir.^  recent  report,  the  Electricity  Committee  has  been  authorised  to 
act  without  requiring  the  sanction  of  the  Council  in  order  that  the 
|Coni|)letion  of  the  plant  at  Globe-lane  station  may  be  exp^'dited  in  every 

a.sihle  way. 

LIGHTING,  POWER  &  HEATING  NOTES. 

lehatham.  Tie  Kent  Electric  Power  Co.  has  asked  the  Council  to 
bee  to  an  increase  of  20  per  cent,  in  the  charge  for  current  .supiilied 
r  public  liirliiiu'.'  owing  to  the  increased  cost  of  ertal,  Scr. 

^Bectricity  in  Mining.— Tho  report  of  the  Mount  Lyell  Mining  and 
.  for  the  half-year  to  March  31,  states  fb.u  the  Lake 
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Margaret  hydro-olectric  scheme  was  completod  in  Xovomber  last  and 
had  been  tlie  main  factor  in  the  reduction  of  costs.  Tho  scheme  had 
already  justified  itself.  Tho  expenditure  was  £164,000,  including 
blower  plant.  Economies  would  bo  more  fully  felt  during  tho  current 
half-year.     Machinery  for  the  flotation  plant  had  been  ordered. 

Swansea. — The  Lighting  Committee  is  considering  a  proposal  for 
lighting  a  portion  of  Neath-road  «ith  300  0.]).  incandescent  lamps 
attached  to  each  alternate  tramway  jo'e  at  a  cost  tf  £l.,500. 

The  electrical  engineer  (Mr.  J.  W.  Burr)  has  reported  as  to  laying  a  new 
feeder  from  the  electricity  works  to  Morriston,  but  consi(.leratiou  of  tho 
matter  has  been  deferred. 

The  Conunitee  has  decided  to  supply  current  for  charging  batteries  for 
electric  cars  at  I  ;d.  per  unit,  with  a  minimum  of  £2  perservicc  per  annum. 

TRACTION  NOTES. 

Aberdeen. — The  Tramways  Coniiiiitlcc  have  decided  to  employ 
female  conductors  during  the  period  of  the  war. 

Croydon.-  At  a  meeting  of  the  Tramways  (yomniittc  e  f)n  the  loth 
inst.  the  iollowing  resolution,  which  was  passed  at  a  coiifcrcnce  of-  the 
managers  of  the  tramways  umlertr.kings  within  tht^  metropolitan 
area  held  on  tho  7th  in-st.,  was  submitted  : — 

(1)  That  tramwajs  revenue  cannot  b.'  improved  by  increa.sing  fares 
generally  ;  (-)  that  joint  action  should  be  taken  by  the  tramways  autho- 
rities in  the  metropolitan  area  to  obtain  more  equitable  treatment  for 
tramways  in  respei't  of  rates  and  the  upkeep  of  th-:!  roads ;  (3)  that 
powers  shiuild  be  obtained  to  jointly  run  omnibus  services. 

The  committee  decided  to  recommend  the  Council  to  approve  the 
foregoing  rcsolutif>us.  and  that  tho  tramways  managers  be  informed 
accoidinqly.  .\t.  the  meeting  of  the  Corporation  on  Monday  the  recom- 
mciulation  was  approved. 

London  County  Council.  On  Tuesday  it  was  decided  to  present  a 
petition  ag^iinst  the  London  Electric  Railway  Companies'  Facilities 
BUI,  which  makes  provision  for  the  interchange  of  traffic  between  the 
underground  tube  lines  and  the  London  (Jenera!  Omnibus  Co.,  &o. 

'I'lie  Parliamentary  Committee  point  out  in  a  report  that  as  a  result 
of  working  agreements  entered  into  in  recent  veal's,  various  underground 
railway  undertakings  have  been  brought  under  the  single  control  of  tho 
I'lulergrounil  Electric  Railways  Co.  of  London,  and  that  company  also 
controls  the  London  General  Omnibus  Co.,  with  which  various  onuiibus 
companies  work  in  agreement,  and  has  huge  interests  in  the  London  fc 
Suburban  Traition  Co.  "  Thus  the  position,  as  It  exists  to-day,  is  (says 
the  report)  that  a  limited  liability  company,  not  subject  as  regards  its 
capital  powers,  or  in  other  respects  to  the  direct  control  of  ParUament, 
has  virtually  obtained  a  monopoly  of  the  privately-owned  passenger- 
carrying  undertakings  in  I.Kmdon.  .■Vlthough  the  working  and  control 
of  the  various  undertakings  has  been  brought  under  one  managenu-nt, 
complete  imilication  of  financial  interests  has  not  as  yet  been  a.ssured, 
an<i  this  is  apinucntly  to  be  brought  about  bv  the  powers  sonirht  by  tho 
bill.  The  Underground  Co.  holds  over  £17,000.000  of  tho  total  capital 
of  the  companies  concerned.  The  reference  in  tho  preamble  to  tho 
adverse  eff(^ct  of  tho  war  upon  the  railway  companies  suggests  that  tlib 
companies  tlesire  to  recoup  themselves  for  the  extra  expenditine  entailed 
by  economies  of  working  offectetl  at  the'  expense  of  the  travelling  public 
through  the  witlithawal  of  some  of  the  existing  facilities.  The  fact  that 
the  war  is  entailing  additional  temporary  c^xpcnscs  upon  the  companies 
in  eonmion  witli  other  undertakings,  is  not  an  adequate  rea.son  for  alter- 
ing ])crmane7itly  their  inter-relations  aiul  giving  Parliamentary  sanction 
to  the  pooling  of  their  funds." 

London  Tramway  Strike. — At  the  meeting  of  the  London  County 
Council  on  Tuesday,  the  chairman  of  the  Highways  Committee  (Mr. 
Hume)  reported  on  the  strike  of  the  tramway  men  and  said  their 
demands  would  in\oIve  tho  Council  in  an  additional  expenditure  of 
£2I.'),0()0.  The  princi|)al  feature  of  the  discussion  which  took  place 
was  the  sevei(!  condemnation  of  the  action  of  th<!  men  by  represen- 
la(i\<--()f  all  I  he  parties. 

Newcastle-on-Tyne.  -  Tl  (•  Hoard  of  Trade  arbitrators  have  issued 
their  award  in  the  dispute  between  the  ttoriK)ratiQn  antl  the  tram- 
waymen,  who  demanded  an  inerease  of  wages. 

The  award  is  that  the  rate  of  payment  of  the  "  war  Imnus  "  to  tram- 
way men  should  be  as  follows:  To  em|>loyees  who  art!  householders 
2s.  fid.  per  week,  employees  who  are  single  men  Is.  lid.  per  week,  em 
ployce.?  who  are  youths  of  IS  years  of  age  or  under  Is.  per  week.  The 
first  payment  should  be  made  for  the  week  coramencinia;  April  I.  1915. 

Scarborough. — The  Scarborough  Tramway  Co.  has  decided  to 
emjiloy  women  conductors  during  the  summer. 

Shellleld.  -Th:;  through  running  of  tramcar.s  l.otwccn  Sheflicld  and 
Kotherhairi  was  le^umcd  on  .Monday,  after  a  bieak  of  over  fcveii 
months. 

Tramways  and  Vehicle  Workers'  Conference.  The  annual  con- 
ference of  I  he  .National  Ciiioii  of  Tramway  and  N'ehicle  Workers  was 
ofened  at  Edinburgh  on  Tuesday. 

Mr    f.     I.-^  ^rq  iCrriitTl  preMLUrl.  ,111(1  ilerioTinced   whiif  he  rleserihcd  n.s 
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the  unpatriotic  attitude  of  Corporations,  wlio  granted  bonuses  which 
were  insufficient  w  lien  compared  with  the  increased  cost  of  Uving. 

Mr.  Kerr,  of  London,  moved  a  rcsohition  raUing  upon  the  Executive 
Committee  to  meet  in  order  to  consider  the  question  of  the  London 
tramway  strike,  which  they  should  officially  recognise. 

The  resolution  was  seconded,  and  carried  imanimously. 

The  conference  elected  Mr.  Bradwell,  of  Sheffield,  to  be  president  for  the 
ensuing  vear. 

TELEGRAPH  AND  TELEPHONE  NOTES. 

Constantinople  Telephone  Co.  -  A  conc-pondent  of  the  "■  Morning 
Po.it  ■'  states  that  the  Constantinople  statT  of  this  company  has  heen 
replaced  by  Hungarians,  the  control  of  the  enterprise  being  at  present 
in  the  hands  of  an  Austrian,  Mr.  Eugen  Redl. 

Wireless  on  Ships. — It  has  been  decided  to  postpone  until  Jan.  1 
next  the  iiuttinu  into  operation  of  the  Merchant  Shipping  (Conven- 
tion) Act,  1914.  Under  this  Act  all  British  ships  carrying  50  or  more 
persons,  and  ako  foreign  shijjs  entering  Bri'.ish  ports,  must  be  pro- 
vided \\i;h  r.  wirc!oB  telegraphy  in-jtrJlation. 

FOREIGN  NOTES. 

Argentina. — The  ■Review  of  the  Kiver  I'lato  "  says  the  Cia  La 
Eleclrica  del  Xorte  has  sold  its  electricity  works  in  the  city  of  Jujuy 
to  Messrs.  Pasquini  Bros,  for  £184,000. 

Buenos  Ayres  Municipality  has  rejected  the  request  of  the  Conipania 
Alcmana  Transatlantica  de  Electricidad  for  the  reopening  of  a  current 
account  which  had  previously  been  kept  with  the  municipal  authorities 
under  an  arrangement  which  expired  on  Feb.  1.5  last.  The  debt  of  the 
Municipality  to  the  company  in  respect  of  various  services  amounted  at 
March  31  last  to  8500,000  m/n.  approximately.  The  settlement  of  this 
debt  at  present  would  be  a  difficult  matter  to  arrange  in  view  of  the  general 
financial  sitjiation,  and  the  company  accordingly  proposed  the  re- 
opening "f  the  current  account.  The  Municipality  refuse  to  accede  to  this 
proposal,  on  the  g-  ound  that  its  acceptance  would  |ilace  the  company  in  a 
privileged  situation  which  could  be  objected  to  In*  other  companies. 

La  Plata  tramcars  ran  3.746,244  km.  in  1014  (compared  with  3,807,594 
in  ini3).  the  jjassengers  carried  l)cing  10,370,.5O(i  (10,958,356),  and  the 
receipts  .SI  .l.')!l.(l.">!t  ( .SI.  177.094)  m  n.  ' 

Electric  Traction  in  Venezuela. — At  the  recent  meeting  of  La 
Guiara  Harbour  Corpn.  the  chairman  (Capt.  W.  B.  McTaggart)  said 
that  the  conversion  to  electric  traction  of  the  Maeuto  and  Coast 
Line  Railway  of  Venezuela  had  been  completed,  and  the  electric 
coaches  commenced  ruiming  on  May  9,  1914.  The  new  system  had 
proved  a  success.  The  net  result  of  the  working  of  the  railway  for 
the  year  ended  Sept.  30,  1914,  after  jjaying  debenture  interest  showed 
a  credit  balanct;  of  £1,082,  out  of  which  a  dividend  of  3  per  cent,  on 
the  ordinary  shares  was  deolarcul.  The  result  was  good,  although 
the  benefit  of  the  electrification  of  the  system  was  only  felt  during  the 
last  five  months  of  the  working  year,  and  the  traffics  and  profits  since 
then  had  steadily  continued  to  augment. 

Russia. — A  consular  report  on  the  Odessa  district  for  1913  says 
electricity  is  making  gigantic  strides  there,  as  elsewhere  in  Russia, 
and  there  should  bo  good  openings  for  British  firms  interested  in 
electrical  appliances.  There  is  an  increased  demand  for  elect. ie 
IKjwor  plants  from  abroad  for  use  in  the  smaller  industries. 

The  electric  tramways  in  Odessa  and  all  its  suburbs  have  been  greatly 
extended,  and  the  cars  are  well  patronised. 


At  Nicolaieff  the  construction  of  the  new  electric  tramwavs  was  begun 
in  the  autumn  of  1913. 

At  Kharkoff  the  municipal  tramway  was  extended,  and  new  Diesel 
engines  were  installed  in  the  jiowcr  station.  A  new  loan  was  raised  for 
the  completion  of  those  works,  for  the  electrilication  of  the  horse  tram- 
ways now  owned  by  a  Belgian  company  and  for  other  public  works. 

Slariupol  municipality  has  decided  to  issue  a  concession  for  the  con- 
struction and  working  of  an  electric  tramway  in  the  town,  and  also  for 
connecting  the  town  with  the  port  and  metallurgical  works^the  former 
about  3i  miles  distant  and  the  latter  about  5  miles  in  the  opposite 
direction. 

The  Vice-Consul  at  Rostov-on-Don  also  says  there  is  a  splendid 
opening  for  British  made  goods  in  Russia.  Imt  he  advises  that  negotiations 
should  not  be  entered  into  with  local  agrnts  or  importers  without  first 
obtaining  reliable  information  as  to  their  iliaracter  and  standing.  British 
goods  have  a  reputation  for  superior  qunlify.  and  will  find  a  ready  sale 
if  terms  as  to  credit  are  suitable.  R':li;;Me  agents,  each  dealing  with  a 
large  district,  should  be  appointed,  and  dealing  direct  with  small  local 
commission  agents  in  the  provincial  towns  should  be  avoided. 

There  is  a'  telephone  line  between  Theodosia  and  Kertseh,  and  it  is 
rumoured  that  telephone  communication  is  to  be  provided  between 
Theodosia,  Simferoiwl.  Karasoubazuar  and  Staiy  Krim. 

MISCELLANEOUS  NOTES. 

Competition  with  Germany  and  Austria-Hungary.— Tbe  Commer- 
cial Intcllifience  Branch  of  i\.v  Uo.ird  i>i  Trade  ha:;  issued  lists  20  and 
21  of  articles  which  inquirers  desire  to  purchase,  and  the  sources  of 
supply  or  markets  of  ^^■hich  have  bien  interfered  with  by  the  war. 
Copies  can  be  obtr.ir.ed  by  Uniled  Kingdom  manufacturers  and  ex- 
porlcs  ox  British  goods  frjm  73.  Basinghr.U-strceU  London.  E.C. 

Presentation. — Recently  Aid.  .1.  Brown,  deputy  Lord  Mayor  of 

I  Hull,  was  presented  with  his  portrait  painted  by  Mr.  Fred  Elwell, 

and  subscribed  for  by  members  of  the  Corporation  and  prominent 

citizens,  as  a  token  of  their  appreciation  of  the  services  rendered  by 

him  to  his  native  city. 

Mr.  Arthur  J.  Atkinson  presided,  and  others  present  were  Aid.  Brown, 
the  Lord  Mayor  (Aid.  Hargreaves),  the  Sheriff  of  Hull  (Mr.  E.  Ohlson), 
&c.  The  Chairman  referred  to  Aid.  Brown  as  a  distingviished  citizen  who 
had  occupied  the  position  of  Mayor  and  Sheriff,  and  who  had  done  an 
enduring  work  as  chairman  of  the  Telephones  Committee.  Largely 
owing  to  his  efforts,  he  said,  Hull  held  the  unique  position  in  this  country 
of  having  full  control  of  the  telephone  service  in  its  own  area. 

The  Lady  Mayoress  unveiled  the  portrait  and  then  presented  Mrs. 
Brown  with  a  silver  salver,  a  diamond  necklet,  diamond  ear-rings  and  a 
pair  of  solid  entree  dishes. 

The  Lord  Mayor  formally  presented  the  jiortrait  to  the  alderman  and 
))aid  a  tribute  to  a  colleague  who  had  devoted  22  of  the  best  years  of  his 
life  to  the  service  of  his  fellow-citizens. 

Aid.  Brown  replied,  and  at  his  rci|Urst  the  portrait  was  accepted  bv 
Aid.  L.uard  im  behalf  (.f  tlic-  Coriiorat  iim  for  tlic  new  (iuiklhall. 

Year  Book  of  the  Swedish  Chamber  of  Commerce  in  London.— We 
have  received  a  copy  of  this  Year  Book  for  1914,  which  contains, 
amongst  other  interesting  matter,  trade  reports  on  the  iron  and  steel, 
timber,  wood  distillation,  coal  and  other  trades,  the  electrical  and 
shippiing  indiistrics  of  t!l.  Britain.  i\\t:  utilisation  of  water  jiower  in 
Sweden,  lists  of  Swe.dLsh  Consuls,  and  a  tabic  of  inii)orts  from  Sweden 
to  the  United  Kingdom,  &c.  The  registered  offices  of  the  Chamber 
are  at  5,  Llovd's-avonuc,  London,  E.C. 


\ 


TENDERS    INVITED. 


Turbo-Alternators  and  Condensing  Plant. 

KniNBiitcH  Corporation  invite  tenders  for  the  supply  and 
erection  of  two  Ti.OOO  kw.  Turbo-Alternators  and  Con<l(  using 
I'lant  at  tl-.cir  new  electricity  supjily  station  at  Portobcllo. 
Copies  of  Hpecifioation,  forms  of  tender,  &c.,  from  the  engineer, 
Mr.  F.  A.  Xcwington,  Dewar-place,  Edinburgh.  Spccificatioi'. 
general  conditions  and  drawings  can  be  iicen  at,  but  not  obtained 
from,  the  officer,  of  the  consulting  engineer.  Sir  Alexumlrr 
Kernody  (Messrs.  Kennedy  &  Donkin),  17,  Victoria -strerl, 
f.oulon.  ,S.W.  Tcndero  to  the  town  clerk,  Sir  Thomas  Huntei. 
W'.S.,  by  10  a.m.  Monday,  June  21.  Sec  ato  an  advcrtiscmail. 
Turbo-Generators. 

The  Nkw  Sot'TH  Wales  novERNSiENT  Railways  and  Trahi 
WAYS  Department  require  tenders  by  noon  .fidy  21  for  supiily 
and  erection  of  a  2.'50k.v.n.  Direct-coupled  Turbo-generator. 
Speeifical  ions  from  the  Eloetrical  Engineur,  01,  Huntor-slreel . 
Sydney.  X.S.W. 


Coal  Handling  Plant.  Stoker,  Steam  Feed  and  Water  Pipes.  &c. 

Maniuksteb  Eliclriiity  C  immilt'e  want  tenders  (by  njon 
J  nil"  2)  for  coal-uni  )ading  crane,  conveying  phmls,  &c.,  at 
their  Barton  power  station. 

The  Electric  Supply  Committee  of  Ditrlin  Corporation  mvite 
tenders  for  the  installation  of  an  I'nderfeed  Stoker  in  one  of 
their  Babcoek  boilcr.'tat  the  Pigeon  House  works.  Specification.-, 
irnin  the  city  electrical  engimi-r,  .Mr.  .Mark  Ruddle,  and  tender... 
to  the  Chairman,  Elpetrii;  Supply  Committee, Corkhill,  Dubli". 
by  p.oon  Tuesday,  May  25. 

Leep.s  City  Counril  invite  tender^  for  the  supply  and  erectio;! 
of  Steam  Fred  and  Water  Pipes,  &■-■.,  in  lonnictiiui  with  an 
extension  of  workii.  hivolving  the  addition  of  18,000  kw.  of 
plant.  Conditions,  &c.,  from  the  manager  of  the  Electricity 
i)c|it.  (.Mr.  C.  Nelson  lletford)  and  lenders  to  town  clerk,  Sir 
Ki>bcrt  E.  Fox,  Town  Hall,  Ueds,  by  10  a.m.  May  2(5. 
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wiring  and  Fittings. 

LONDOX  County  Council  io;|Iuh>  tender  bv  11  a.m.  Juno  4 
for  an  Eloetricid  Inslallalion  at  tlie  County  Secoutlavy  School, 
South  Hackney  (about  260  wiling  points). 

FixcHLEY  Urban  Council  require  ten(:lcr.s  by  noon  May  31  for 
wiring  100  workmen's  chvellings.  Specification,  &c.,  from  the 
Knaineer.  Church  End.  Finchley. 

Portsmouth  Education  Committee  require  tenders  by  10  a.m. 
May  26  for  the  Electric  Ijghtmg,  &c.,  at  the  dirls'  Hostel  now- 
being  erected  in  Milton-road,  Portsmouth.     Specification,  &c., 
from  the  Town  Clerk. 
-Al  The  Penrikyter  Xavigation  Colliery  C!o.  (Ltd.),  Penbhiw- 

^K        CEIBER,  Glam.,  require  tenders  by  June  8  for  three,  six  or  12 
^g         montlis'  sui)|ily  of  Electrical  Fitlin«s.     Foiins  of  te:ide;  from 
^Hr  tie  !~'ccietary. 

^H  Cooling  Towers. 

^m  Sheffield  Electric  Supply  Committee  require  tender.?  by 

^M  10  a.m.  May  28  for  the  Supply  and  Erection  of  TrtO  Natural 

B  Draught  Cooling  Towers,  with  all  Fittings,  Pumjis,  Pipework, 

W  &e.     Specification,  &c.,  from  the  General  Manager  and  Engineer, 

■  Mr.  S.  E.  Feddcn. 

I  Electrical  and  General  Stores,  Cables,  Transformers,  Switchgear,&c. 

■  Maxi'HEstkr  Elcrlricity  ('oniniittee  require  tenders  by  10  a.m. 
I  May  26  for  12  months'  sujiply  of  Stores,  including  Cables, 
I                 Asbestos    and   Rubber    GDods,  Acids,    Dynamo    and    Carbon 

Brushes,  Electrical  Accessories,  Lamps,  Wire,  IrLsulators, 
Pitch,  Transformers,  &c.  Forms  of  tender  from  Mr.  F.  E. 
Hughes,  Town  Hall,  Manchester. 

;  '■  WiGAN  Electricity  Committee  invite  tenders  (by  May  29)  for 

li.t.  three-core  Paper  and  Lead-covered  Ai-moured  Feeder  Cable, 
Transformer  and  Switchgear. 

Ladnceston  (Tasmania)  Council  want  tenders  by  4  p.m., 
.July  26,  for  converter,  switchgear,  underground  feeder  cable, 
&c.     SpecificatioiLs,  &c.,  from  the  City  Electrical  Engineer. 

Excavations  and  Concrete  Work. 

Shefkiki.ij  Kle.  trie  Supply  Committee  want  tenders  by 
10a.m.  May  2,Hfiir  Excavations  and  Concrete  Work  (contract  No. 
139).  Specifications  from  the  Engineer  and  General  Manager. 
DnxDEE  Corporation  want  tenders  by  first  post  June  4  for 
Reinforced  Concrete  Floors  and  .Jointlcss  Flooring  for  Extension 
of  (Carolina  Port  generating  station.  Sj  ccificalion.  &c.,  from 
the  General  Manager,  electricity  dcpt.,  Dundee. 

Firo  Alarms. 

Rangoon  (Burma)  Municipa,lity  require  lenders  by  Aug.  11 
for  the  installation  of  a  system  of  Fire  Alarms  for  the  iown  of 
Rangoon.     Specification,  &c.,  from  Me;srs.  0.;ihy,  Gillanderj 

6  Co.,  67,  Cornhill,  London,  E.C. 
Railway  Carriage  Lighting,  Track  Transformers,  Signals,  &c. 

The  time  for  I  \v:  receipt  of  lenders  by  I  lii^  VllTOHIAN  RAILWAY 

CoMMissioNi:i!s  for   the  supply  of   .Material  for  Itaihvay  Car 

Lighting  and  Electric  Liirhting  Material  for  Car  Repair  Shops  is 

extended  to  .June  2.     Specifications  from  the  Commissioners' 

1        Offices,  Spencer-street,  Melbourne. 

The  Victorian  Railway  Commissioners  require  lenders  by 
11  a.m.  .Tune  2  'o  ■  300  Eh'ctric  Train  Stops  (and  in  each  caie 
such  further  supplies  of  similar  goods  as  maybe  require  J  during 
five  years)  ;  and  for  Bogie  Trucks,  Wh(!(^ls  and  Axles  for  10 
Electrie  Street  Railway  Cars.  Specifications  frotn  Railway 
Offices,  Spencer-street,  iMelboume. 

Sydney  (N.  S.  W.)  Council  require  tenders  by  3  p.m.  July  19, 
forsup])ly  and  erection  of  a  12.000  kw.  turbo-alternator.  Specifi- 
cation from  tin:  Eleelii.-  I.iu'iit  J)ep:iit  nent.  'l'o\\ n  Hall,  Sj'dney. 
Commutator-Grinding  Lathe,  Motor  Generator,  Motors,  &c. 

The  Victorian  Railway  Commissioners  require  tenders  by 
11  a.m.  .June  :!0  for  13  in.  Centre  Lathe  for  turning  or  grinding 
commutators  (contract  28,737),  and  9  kw.  Motor  Generator  and 
Accessories  (contract  28,760).  Specifications,  &c.,  from  the 
Commissioners'  Offices,  Speneer-strret,  Melbourne. 

The  Victorian  Railway  ComnssiONERS  require  tenders  by 
1 1  a.rn.  June  30  for  supply  of  Four  Electric  Motors,  varying  from 

7  ii.p.  to  I  H.p.  (Ccmtract  28,771).  Particulars  from  the  Com- 
missioners' ()llic-i;.s,  S|]i-ncer-stre(,l,  .Mi'lbourne. 

Tcbjraph  and  Telephone  Instruments  and  Material,  &c. 

The  DcjiUty  I'ostmaster-Gcn(  lal.  Sydney  (.V.S.W.),  will 
receive  tenders  until  2:30  p.m.  Juno  16  for  the  supply  of  400  pony 
j)attern  Morse  Sounders  to  the  .Vu.stralian  Commonwealth 
Post  master-General's  Dept.  Spe:-illcation,  &c.,from  the  Deputy 
Post  master-General. 

The  Commonwealth  of  Australia  Postma.ster-Generar8  Dept. 
give  notice  that  the  date  for  the  receipt  of  lenders  for  a  Tele- 
|ihone  Switchboard  for  Warwick  (Queensland)  ha-s  been 
further  extended  from  June  1. 


Tram  Rails.  &c. 

PoirrsMoiTH  Tra:nway;-,  Cojnmittee   invite   tende.-.s  for   101) 
tons  Sieel  (lirdcr  Tram  Rails,  6  tons  hishiilales  and  3  tons  w.i. 
Ti.-ba:s.     Tenders  to  Town  Clerk  by  .June  1. 
Circuit-Breakers. 

JoHANNESBtTRQ  Municipal  Counc'.l  require  tenders  by  noorr 
June  1  for  the  supply  of  24  Double-pole  Automatic  Ojl-immcrsed 
Cii'cuit-Breakers  of  200  amperes  capacity.  Specifications  from 
the  Controller  of  Stores,  Plein-square,  Johannesburg. 

Submarine  Cable. 

The  Spanish  Posts  and  Telegraphs  Department  want 
tenders  by  .June  22  for  the  Laying  of  a  submarine  cable  from 
Cadiz  to  Laraiehe  and  for  the  repair  of  eertaiir  cables.  T'he 
■'  Madrid  Ciazette  "  of  April  23,  containing  the  conditions  of 
tender,  &c..,  can  be  fcen  a!  the  J'>oa-d  of  Trade,  73,  B.asiitghall- 
strect,  Jjondon,  E.C. 


m  TENDERS  RECEIVED  AND  ACCEPTED.  1 


I'.l'RMnNDsi^Y  ( L< IX 1  i<i\).  —  The  ICleet ricit y  (  OiiUiiil tee  recom- 
mends the  acceptance  of  the  tender  of  Babcock  &  Wilcox  (at  £1,330) 
for  the  supply  of  thi-ee  chain-grate  stokers. 

Llanihidno. — The  Urban  Council  have  aecop;ed  the  tender  of 
Davidson  &  Co.  (at  £305)  for  induced  draught  plant  for  the  elec- 
tricity works. 

Redditch. — Last  week  the  Council  ordered  their  rcaI  to  be 
affixed  to  contracts  with  C.  A.  Parsons  &  Co.  for  two  turbo-alter- 
nators and  condensing  ])lant,  and  with  the  Electric  Construction  Co. 
for  two  synchronous  motor  rjternr.tors  and  accessories. 

Edinburgh.— The  Electric  Light  Committee  have  accepted  tho 
tender  of  the  Stirling  Boiler  Co.  for  water-tubo  boilers  for  £32,000. 

Hendox. — The  following  tenders  wero  received  by  tho  CJuardians 
for  wiring  and  fitting  the  Institution  : — 

Hendou  Electric  Supply  Co.,  £350.  9s.  Gd.  :  Strand  Electric  Co., 
£420.  IJs.  :  A.  F.  Cooilwin  &  Co.,  £469.  Os.  4d.  ;  and  Electra  (Ltd.), 
£370.  The  following  did  not  include  lam]is  and  .shades  :  0.  C.  Pudney  & 
Co.,  £310.  ;  Napier-Kimber  (Lt.l.),  £212.  2s.  ;  H.  .1.  C.alliers.  £334  : 
C.  H.  Cathcart  &  Co.,  £475.  The  tender  of  the  Hendon  Electric  Supply 
Co.  provided  for  a  10  II. I',  motor,  which  was  larger  than  required  for  tho 
institati<m.  The  firm  were,  however,  prepared  to  supplj'  a  7.t  H.I". 
motor,  and  allow  £4.  ;!s.  and  a  further  £0.  9s.  Gd.  discount  on  lamps'  &c., 
which  reduced  their  tender  to  £339.  lis.  lOd.  The  company's  amended 
tender  has  been  accepted. 

Metropolitan  Asylums  Board.— Tho  Board  h.as  accepted  tho 
tender  of  the  London  &  Rugby  Enguieering  Co.  (at  £32.  7s.)  for 
an  electric  motor  for  driving  worksltop  tools  at  tho  X.W.  Hospital, 
and  that  of  Lund  Bros.  &  Co.  (at  £28)  for  accumulator  charging  plant 
at  tho  South  Eastern  station.  v 

Southexd-on-Sea. — Tho  following  tenders  arc  recommended  for 
.icccDtancc  : — 

.John  Browne,  five  dozen  steel  tram  tyres,  £20  per  ton  ;  F.  Cnrrick  & 
Sons,  ovcrlieiwl  travelling  crane,  £301. 

East  Ham.— The  tender  of  Dick,  Ko  t  &  Co.  is  rcsDmniended  for 
.acceptance  for  ro  equipping  one  of  tho  Council's  tramcars  with  a 
40  H.p.  motor,  new. controllers,  &c.,  for  £27.5. 

Pontypridd. — The  Urban  Council  have  accepted  ll:e  tender  of 
Siemens  Brothers  Dynamo  Works  for  the  supply  of  Wotan  a:id 
Tantalum  lamiis  for  the  ensuing  12  months. 

Tottenham. — The  Council  is  recommended  to  a^ccjit  the  tender 
of  Keone  &  Co.  (at  £90.  lO.s.)  for  the  supply  of  an  (^lei-'tric  motor. 

Melbourne  (Victoria).— The  City  Council  have  accepted  the 
tender  of  C.  Rbeling  for  supply  and  e;e3tion  of  lioist.s,  elejtric  motors, 
&c.,  in  r.e-.v  I cef  house  extc.Tsion,  at  £1,169.  18s.  9d. 

Meter  Contracts.— Mc3sra.  Chamberlain  &  Hookham  (Ltd.)  have 
le  eived  the  following  additional  eontrajtvS  for  the  supply  of  meters 
for  the  (•  )ming  year,  viz.,  from  BatUv.sea  (I^)n<lon)  Uorough  Council 
r.:id  iJundee  and  Swaiuca  Corporations.  They  hc,v(<  also  :  ecured  a 
C3ntr.i"l  from  .Southwark  B  )rough  C  )uneil  for  prcqiavmeiit  meters. 

Among  the  contracts  recently  secunMl  by  Messrs.  Ferraiiti  (Ltd.)  are 
the  following  :  Hattersea  (I.,<indcin)  Borough  Council,  Edinburgh,  Horn- 
sey  anil  .Slocktonoii  Tees  Corporuticms  and  l'iiiilyi>ri<ld  Crban  Council, 
c.c.  meters  for  oni;  year  ill  I'licli  eivse  ;  and  York  Ciirporatioii  prepayment 
meters  for  year  ending  March  31,  1916. 

.Soulhwnrk  (Ixmdon)  Koroii^li  Council  have  placed  a  contract  with  the 
Eleetriciil  .Apparatus  Co.  (or  the  solo  supply  of  (I.e.  inrtBru  up  to  and  iu- 
clmliiii!  25  ani|H-n^H. 

WorlliingCrirporatioii  have  plaaoil  a  contract  with  the  Kloctrieal  Appa- 
ratus Co.  (Ltd.)  for  the  Hole  supply  of  3-amp:!n)  nielers  durlni;  the  coming 
12  llM.elli.^.  II. e.  I....,,,,  „  v,.,,  -whI  .If  Hi-  |.-.-vi..i|a  ,■.■,!,■,.. I 
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Government  Contracts. — The  following  contracts  were  placed  by 
tlip  British  Government  Departments  during  April : — 

War  Office. — Bullers  (Ltd.),  telegraph  pole  arms,  insulator  brackets. 
&c.  ;  Siemens  Bros.  &  Co.,  electric  cable  anil  niie,  electric  cells,  telegraph 
jx^le  arms,  insulator  brackets,  steel  telegrapii  poles,  telephone  .sets  autl 
parts,  ic.  ;  Accumulator  Industries,  and  Houghton-Butcher  Mfg.  Co., 
battery  boxes  ;  T.  W.  l^encli  (Ltd.),  insulator  brackets,  pole  cUps,  &v.  ; 
'I'.  Bolton  &  Sons.  British  Insulated  &  llelsbv  Cables,  Callender's  Cable  & 
Constriation  Co.,  Henley's  Telegrapii  Worts  Co..  Hooper's  Telegraph  & 
India  Kubber  Works,  Joliuson,  Claphuin  &  Jlnrris,  Johnson,  llattliey 
>4:  Co.,  John-son  &  Nephew.  Shropshire  Iron  Co.,  Frederick  Smith  &  Co., 
Inc.  ui  London  Electric  Wire  Co.  &  Smiths,  and  Ward  &  Goldstone, 
electric  cable  and  wire  ;  Edison  &  Swan  L'nited  Electric  Light  Co.. 
telegraph  commutators  and  vibrators  and  galvanometers  ;  India  Rubber 
Gutta  Pcrcha  &  Telegraph  Works  Co.,  galvanometers  and  electric  lamps  ; 
A.  Kershaw  &  Son,  galvanometers  ;  Ganibrell  Brothers,  Muirhead  &  Co., 
Xalder  Bros.  &  Thompson,  R.  W.  Paul.>,W.  (i.  Pye  &  Co..  and  Reid  Brothers 
Engineers),  resistance  coils ;  Gell  Telegr.iphic  .Appliances  Synd.,  tele- 
graph conimutatoi-s  ami  vibrators  ;  Babcoek  &  Wiloo.ic.  electric  cranes  ; 
Austin  .Motor  Co..  electric  sets,  &c. ;  Litholite  (Ltd.).  insulators  ;  Brims, 
down  l^anip  Works,  Cr^.selco  (Ltd.),  Efandem  Co.,  Omega  Electric  Lamp 
'  'o,  and  Siemens  Bros.  Dynamo  Works,  ehctric  lamps  ;  (.Iciicral  EU^ctrie 
'  1.,  electric  lamps  .and  switches;  London  Electric  Wire  Co.  &  Smiths, 
It-ctric  cable  and  wire  and  telephone  sets  and  parts  ;  AValter's  Electrical 
.\lfg,  Co.,  battery  bo.xis  and  telephone  sets  and  parts  ;   Western  Electric 


Co.  and  West  London  Scientific  Apparatus  Co..  telephone  sets  and  parts  • 
Bayliss,  Jones  &  Bayhss,  steel  telegraph  poles  ;  W'.  H.  Beal,  W.  e! 
CM  vers  &,  Sons,  Cutlan's  Steam  Joinery-  Works,  John  Jaques  &  Son 
Maple  &  Co.,  H.  H.  Martyu  &  Co.,  T.  &S.  E.  .Merrcdew,  Venesta  (Ltd.)^ 
and  D.  Wishart  &  Co.,  wood  telegraph  pi  .Us  ;  Edmundson's  Electricity 
Corpn.,  wuing  at  Codford,  Sutton  Vene\  :iud  Warminst-er  ;  Tredegar 
(Ltd.),  ditto,  Codford  ;  Girdleston  &  Co..'  ditto,  Sutton  Veney  ;  Ellis  & 
AVard,  electric  light  mstallation  Cannock  (  base,  Mansfield,  Oswestry  and 
Rhyl ;  Cox-Walkers,  ditto,  Richmond. 

liifjia  Office. — Marconi's  Wireless  Telearvaph  Co.,  wireless  apparatus ; 
Siemens  Bros.  &  Co.,  and  Callender's  Cable  &  Construction  Co.,  cable; 
Chance  Bros.  &  Co.,  searchlights ;  Peel- Conner  Telephone  Works, 
telephone  parts. 

Poil  Office. — Creed,  Bille  &  Co.,  telegraph  apparatus;  Automatic  Tele- 
phone Mfg,  Co.,  British  L.  M.  &icsson  Mftr.  Co.  and  Plxenix  Telephone 
&  Electric  Works,  telephone  apparatus;  Bulins  t  Ltd. )  and  E.  Lewis  &  Sons, 
iron  arms :  .lohnson  &  Phillips,  Pirelli  On.ral  Cable  Works  and  St.  Helens 
( 'able  &  Rubber  Co.,  telephone  cable  :  .\lliion  <  lay  Co.,  Doulton  &  Co.,  and 
Oates  &  Green,  stoneware  ducts  ;  Western  Elcetric  Co.,  telephone  cable 
and  ay>paratus  and  extension  of  telephone  exchange  equipment.  East  (Lon- 
don) ;  Bartlctt,  Ba}'liss& Co.,  and  .John  Macdonald.  (Ltd.),  poles ;  E.  Austin 
&  Sons,  solder  ;  f.  W.  Lench  (Ltd.).  insulator  spindles;  Millar's  Timber 
&  Trading  Co.,  insulating  strips ;  Pcel-(  onner  Telephone  Works,  telephone 
exchange  equi])ment,  Huddersiicid  and  SaUsbury. 


FINANCIAL    MATTERS. 


MUNICIPAL  ACCOUNTS. 


Barnes. — The  number  of  units  of  electrical  energy  generated  during 
tl.o  quarter  ended  March  31  amounted  to  492,081,  against  520,010 
for  tho  corresponding  |  oriod  of  1014. 

The  new  lamps  connected  were  752  private  and  three  public,  against 
314  private  and  four  public,  the  cost  per  unit  being  104d.,  against  0  79d. 

Coun.  KiTLEY,  chairman  of  the  Electricity  Committee,  has  sub- 
mitted a  report  on  the  past  year's  worldng  of  the  undertaldng.  The  net 
profit  was  £1,7(>.J,  against  £,'5,214  for  1914,  which  was  tlie  best  year.  The 
decrease  in  profit  has  hcen  brought  about  solely  tluough  the  effect  of  the 
war-  He  paid  a  tribute  to  tho  electrical  engineer  (Mr.  C.  S.  Davidson) 
and  his  staff  for  tho  efficient  manner  in  which,  in  the  absence  of  several 
members  wlio  had  gone  on  active  service,  the  work  had  been  carried  on. 

Bournemouth. — Tiie  report  of  the  general  manager  (Mi-.  I.  Bulfin) 
on  the  working  of  the  Coriwration  tramways  for  the  year  ended 
March  31  states  tliat  total  traffic  receipts  v.  ere  £102,340  (decn^ase 
£2,023),  and  working  expen.ses  were  £.")4,903.  -Adding  £041  inEeiest, 
property  rents,  &c.,  made  the  total  receipts  £103,287,  and  capital 
eliarge.'^,  rent  of  leivsed  linoj,  kc,  amounted  to  £35,463,  leaving  a 
net  balance  of  £12,021. 

Rcc<-ipts  per  car-mile  were  13-52<1.  (12-83d.),  and  working  expenses 
were  7-2i)d.  (7-23d.)  jxir  car-mile.  Car-miles  run  were  1.81.5,632  (de- 
crease 140,720).  Out  of  the  net  balance  allowances  to  members  of 
the  staff  on  military  service  required  £2,3.52,  and  the  ca|)ital  charges  and 
deficit  on  the  'bu.ses  £1,075.  Since  October  only  one  "l)us  has  been  in 
.service.  The  deficit  amounts  to  £!()!).  The  two  Daimler  chassis  were 
commandeered  l)y  the  War  Office  in  November,  and  £1,404  was  received 
in  coiniM-nsation.  Two  Tilllng-Stevens  clia-ssis  were  ordered  to  re|>lace 
these  vehicles,  an<l  they  liave  been  now  debvered,  and  Hie  old  bodies 
have  l)cen  fitted  to  them.  Considerably  over  one-third  of  the  staff  have 
joine<l  the  forces,  and  with  20,000  troops  in  the  town  the  e.xtra  work 
thrown  on  the  staff  ha.s  Ixjen  considerable.  Every  memlxT  ha.s  volun- 
teered to  do  extra  work  or  duty  in  order  to  carry  tluough  and  make  the 
undertaking  a  success. 

Bury.-  'I'hir  accounts  of  (he  tramways  <!e(iartmeii(  for  tho  year 
endeil  .Marcli  31  show  gros.s  ca|  ital  ex|iciulltine  1203,237.  The  total 
amount  of  the  .sinking  fund  i.s  £.5.'j,4Hi,  and  of  the  reserve  fund 
£.'i0.Sti2. 

Revenue  was  £fi!).01C,  working  expense!)  wore  £35,706,  interest  required 
£8,!)7I(.  and  sinking  fund  £5,7.52,  and  of  tho  balance  £.5,000  is  Ijeing  devoted 
to  relief  of  rates,  £601  refunded  to  rates  for  previous  loss  on  Radcliffe 
tramway.^,  £2,472  carried  to  reserve  and  £1,000  to  insurance  fund. 
Paiisengers  carried  were  15,513,264  (compared  with  15,831,487  in  pre- 
vious year)  and  car-miles  run  1,613,357.  Average  total  revenue  was 
1002(1.  |KT  ear-mile,  and  working  exiK-nscs,  including  power,  were  5-696d. 
(5-/>40d.).     Averagi-  fare  charged  ficr  mile  was  0-77d. 

The  report  of  llic  general  manager,  Mr.  Wm.  Clough,  states  that  tho 
mcrense  of  cost  of  MNiint.iianc<-  and  repairs  of  track  from  £78  pc-r  mile 
(Htnijle  trnek)  in  1!)|:(  to  £!il  i„  |i»14.  (i„d  £!I2  in  1!)1.5,  is  largely  attrlbute.l 
to  the  extra  winr  jinil  tear  conBcr|Uent  upon  the  growing  xim-  of  heavy 
motor  velilcleM  in  the  d|«lri(l.  On  all  sections  of  route,  (MurugationK  have 
I"  .11  rul.lH-d  off  the  rails  by  Uie  us<-  <,f  emerv  bifwks  Hlted  to  the  water 

'f       I  lie  M|M'einl  fentiii,.  of  |1„.  y.ur's  work  lias  Uen  the  large  iiuiuIkt  of 

MMH.k.iiK      rail  j.,m(s  which  have  had  to  Ije  dealt  wilk     Ciiless  uri 


effective  method  of  repairing  these  rail  joints  can  I)e  adopfeil.  the  life 
of  the  permanent  way  will  not  l«;  <lctermincd  by  the  wear  of  the  rails,  as 
was  at  fiist  anticipated,  but  by  the  condition  of  the  rail  joints.  The  net 
sinjjus  on  the  Bury  sections  (after  paying  war  allowances,  £897)  was 
£8,472,  and  on  the  Radcliffe  tramways  £319.  The  net  profit  of  £8,472 
compares  with  £9,124  in  previous  year.  During  the  j'ear  the  Limefield 
section  has  been  extended  1,100  yils.  (double  track)  and  the  Jericho 
section  770  yds.  (single  track).  Tlie  rails  used  on  these  extensions  ar« 
00  ft.  long,  7  in.  deep,  7  in.  across  the  flange,  have  a  groove  1 J  in.  wide 
and  1 J  in.  deep,  weigh  105  lb.  \yer  lineal  yard,  and  are  of  high  silicon  steel 
manufactured  by  the  Sandberg  process  at  the  Leeds  Steel  Works.  They 
are  laid  on  6  in.  of  concrete,  carried  to  within  1  in.  of  the  bottom  of  the 
rail,  the  remaining  inch,  as  well  as  1  in.  above  the  flange,  being  run 
up  with  asphalte.  The  joints  are  welded  by  the  Thermit  process,  and 
cross  anchors  of  6  in.  by  4i  in.  H-section  have  been  inserted — three 
pieces  0  ft.  8J  in.  long,  and  four  pieces  2  ft.  long  in  each  i)air  of  rails. 


COMPANIES'  MEETINGS  AND  REPORTS. 


ANGLO  AMERICAN  TELEGRAPH  CO.  (LTD.)— At  the  meeting  on  Friday 
last  .Vlr.  Kranois  A.  Bevan  (presiding)  said  that  during  the  past  year  they 
h.ad  received  the  rent  payable  under  their  lca.se.  with  the  Western  Union 
Company,  which  sufficed  to  (lay  the  divideniU  on  the  three  classes  of 
stock.  They  had  also  received  the  amuial  contribution  of  £20,000  to 
the  renewal  fund  as  stipulated  in  the  lea.^c  togit  her  with  £2.487  as  interest 
and  dividends  on  investments,  which,  with  the  amount  brought  forward, 
gave  them  a  total  of  £153.099.  It  luul  bieoinc  necessary  that  the  c.s. 
"  Minia  '  shouKl  Ix!  replaced,  and  a  contract  for  a  new  cable  ship,  costing 
about  £81.(KK),  had  been  entered  into.  Ordinarily  the  new  ship  would 
have  bi'cn  completed  by  now,  Init  tin-  shipbuilding  industry  had  lieen 
interrupted  by  the  war,  and  it  was  inipos-iiKle  to  say  when  their  new  ship 
would  i)c  ready,  but  they  hoped  hcfc.iv  tin-  autumn.  In  order  to  meet 
charges  for  a  new  cable  and  a  new  calili-  ship,  they  liati  had  to  realise 
investments,  and  to  meet  a  loss  on  tluir  realisation  of  £.3.632.  He 
estimated  that  t  hey  had  an  actual  balance  on  the  renewal  fnml  of  £55.000, 
of  which  £37.000  was  required  to  conipUtc  the  payment  for  the  new  ship. 
That  would  leave  approximately  £  l8,0tMI  to  tho  creiiit  of  that  fund.— The 
report  was  adopted. 

BRIS  BANE  ELECTRIC  TRAMWAYS  IN  VESTMENT  CO.(LTD. )  The  revenue 
account  for  llll-l.  consisting  ot  .Iim^.i,.!  received  from  the  Brisbane 
Tramways  Co.  amounted  to  £U3.',io(.  iM.;cther  with  sundry  receipts  an<l 
amount  brought  forward  (£3.809).  less  diarges  in  London  and  Brisbane 
(£3,649),  shows  an  available  balance  of  £144.063.  The  directors  have 
allocated  £.50.000  to  ix'serve,  £7.0IH)  to  aci  idents  insurance  fund.  £18,689 
in  payment  of  debenture  stock  iiilciist.  £17,305  in  iiayment  of  preference 
dividend  and  £24.000  in  payment  of  interim  dividend  on  the  ordinary 
shares.  Out  of  the  balance  the  directors  now  recommend  that  a  balance 
dividend  of  4s.  )ht  share-  (tox  free)  be  puid  on  the  ordinary  shartvi  (making 
8  per  cent,  for  the  year),  that  £3,06!i.   Ills.  lid.  be  carried  forward 

CANADIAN  GENERAL  ELECTRIC  CO.— The  report  for  I9U  states  that 
the  profit  was  S914,.'i27  (against  S2.iiJ'.i.S99  in  1913),  and  after  faking 
into  account  amount  brought  forward  and  paying  interest,  allowing  for 
depreciation  and  paving  the  usual  dividend  of  7  per  cent.,  the  surplus  is 
S26.830.  l^mlivideil  profits  at  Dee.  :jl.  1913.  wciv  .$913,932,  and  thu 
reserve  is  $2,7tHl,00O,  showhig  a  surplus  u(  $3,640,762. 
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ELECTRIC  CONSTRUCTION  CO.  (LTD.)— The  net  profit  for  year  ended 
March  31,  after  providing  £6,800  for  debenture  interest  and  £5,000  for 
depreciation,  is  £35,567.  4s.  7d.  The  sum  brought  forward  is 
£7,153.  7Sf-3d.,  and  the  amount  available  for  distribution  is 
£42.720.  lis.  lOd.  Deducting  the  interim  dividend  of  7  per  cent,  per 
annum  on  the  preference  shares  (£2,197.  6s.)  there  remains  £40,.523..5s.l0d. 
The  directors  now  recommend  payment  of  a.  dividend  at  rate  of  7  per 
cent,  per  annum  on  the  preference  shares  for  si.'j  mouths  to  JIarch  31 
(£2,197.  6s.)  and  a  dividend  of  6  per  cent,  per  annum  on  the  ordi- 
nary-shares  for  the  year  to  March  31  (£13,4.52),  the  transfer  to  general 
reserve  fund  of  £17,402.  12s.,  leaving  to  be  carried  forward  £7,471.  7s.  lOd. 
The  directors,  are  pleased  to  be  able  to  report  a  good  general  demand  for 
electrical  machinery,  which  has  Ijeen  enhanced  by  special  orders  arising 
out  f)f  the  (Irrlaration  of  war.  The  extension  of  the  company's  works 
(re|">iteii  la-t  year)  has  enabled  these  orders  to  be  executed  promptly 
aud  ecoiiiiniirally.  The  volume  of  unexecuted  orders  is  satisfactory. 
The  directors  report  with  regret  the  death  of  their  colleague.  Mr.  William 
Bulloch,  and  Jlr.  David  Willock,  who  has  been  in  tlie  service  of  the  com- 
pany for  18  years,  has  been  elected  to  fill  the  vacancy  on  the  board. 

USBON  ELECTRIC  TRAMWAYS  (LTD.)— At  the  meeting  last  week  the 
chairman  (.Mr.  L.  Breitmeyer)  said  that  the  war  had  increased  the  cost 
of  fuel  and  other  supplies,  and  the  exchange  had  dropped,  causing  a 
decrease  in  the  profit  of  about  £20,000.  It  had  not  been  po.ssible  out  of 
the  year's  profits  to  make  the  usual  appropriation  of  £35.000  to  tiepre- 
eiation  reserve  ;  only  £15,000  was  set  aside  from  that  source,  but 
£19.012.  12s.,  formerly  standing  to  the  "premium  on  ordinary  share 
capital,"  had  lieen  utilised  for  that  purpose.  In  addit  ion,  £5,000  liad  been 
placed  to  exchange  reserve,  bringing  that  account  to  £55,000.  Two  of 
the  most  important  of  the  Asccnsores  lines  were  now  open  for  traffic, 
and  the  conversion  of  the  remaining  tliree  inclines  of  that  system  to 
electric  traction  was  nearing  completion.  The  extension  of  the  power- 
house plant  was  finished,  and,  were  it  not  for  the  high  prices  of  fuel,  a 
great  saving  oveC  previous  years  would  have  resulted.  The  negotialion.s 
with  the  Lisbon  municipality  regarding  the  inter])retalion  of  some  clauses 
in  their  concession  had  made  no  further  progress.  A  new  Council  had 
recently  Ijeen  nominated  by  the  Government,  an<l  they  hoj^d  that  their 
endeavours  in  the  future  for  effecting  an  equitable  settlement  would  be 
met  in  a  more  reasonable  spirit.  From  present  indications  he  did  not 
think  he  was  too  optimistic  in  anticipating  a  further  increase  in  revenue 
<luring  the  current  ye^r. 

PENARTH  ELECTRIC  LIGHTING  CO.  (LTD.)— At  the  recent  meeting  the 
chairman  (Mr.  ('..  .1.  Sunurville)  said  tlie  total  revenue  last  year  was 
£5.438.  18s.  4d..  and  the  working  expenses  were  £3.036.  lO.s.  8d.  The 
balance  was  £1.533.  3s.  2d.,  and  it  was  resolved  to  a]ipl\  tlM  to  renewals 
fund  and  £2.50  to  reserve  ;  to  pay  a  dividend  of  1  per  cent .  on  t  he  ordinary 
shar(«.  leaving  to  be  carried  forward  £283.  Dnring  the  jear  the  number 
of  consumers  increaseil  from  529  to  606.  He  said  tlie  position  of  the 
company  had  great  ly  improved  and  they  had  now  entered  in  the  dividend 
paying  stage. 

SOUTH    WALES    ELECTRICAL     POWER    DISTRIBUTION    CO.    (LTD.)— 

Mr.  \V.  (iasooync  Dalziel  presided  at  the  meeting  \;>M  week,  and  said  that 

notwithstanding  the  serious  dislocation  of  trade  following  the  outbreak 

of  war,   the  units  sold  during   1914  amounted   to  2(),510.i98,  against 

2.5,812,031  units  .sold  in  1913,  an  increase  of  698,167   units,  and,  after 

paying  all  working  expenses,  interest  on  prior  lien  debentures  (£4,182) 

and  s?tting  aside  £4.3t>l  for  depreciation,  tliere  was  a  surplus  of  £5,347  to 

be  carried  to  sus|>ense  account,   compared  with   £2.915.     The  surplus 

(£15,7.54)  was  more  than  sufficient  to  cover  the  indebtedness  of  £13.500 

due  to  certain  consumers  of  the  Trcforest  Electrical  Consumers'  Co.,  and 

anj-  further  surjjlus  profits  would  accrue  towards  payment  of  interest  on 

the  detenture  stock.     During  the  year  additional  connections  to  the 

system  amounted  to  5,.502h.p.,  and  agreements  had  been  entered  into 

with  new  consumers  for  over  2,000  H.p.     The  construction  of  the  mains 

to  connect  the  new  business  was  in  progress  and  there  was  considerable 

pronii.se    of   further   new   supplies   in   various   directions.     Provisional 

orders  had  been  granted  to  Abercarn,  and  jjarts  of  Cowbridgc,  Penybont 

I  and  Llantrisant,  so  that  the  power  company  were  now  the  authorised 

j distributors  of  electricity  for  all  purposes  in  those  districts,  and  the 

Idevelopments  of  the  busines.s  under  those  orders  could  now  be  proceeded 

irith.     In  February  last  the  operation  of  a  joint  su|)ply  arrangement 

ecu  the  jiower  company  and  Rhondda  Council  conimenced.     Under 

hat  arrangement  the  power  company  jiurehased  in  bulk  all  the  elec- 

pcity  Khondda  (,'ouncil  could  generate  from  rcfu.sc^  at  their  Porlh  refuse 

etruetor  station,  and  sold  to  them  all  the  electricity  they  rei|uire<l  at 

lain  towns  and  villages  in  the  Hliondda  where  the  powi^r  eompaiiy'H 

^ins  were  already  lairl.     In  order  to  enable  the  company  to  carry  mil 

necessary  extensions  of  mains,  &c.,  to  connect  up  new  consumers 

"i  whom  contracts  had  already  been  completed  and  others  with  whom 

•  were  in  negotiation  it  was  necessary  to  provide  further  capital,  and 

I  assent  of  the  Treasury  had  been  obtained  to  the  issue  of  a  further 

6,000  of  prior  lien  drbenture  stock. 

InMITBD  RIVER  PLATE  TELEPHONE  CO.  (LTD.)— The  gro.ss  earnings  for 

1  year  ended  lire.  31,  mil.  amounted  to  £630,651.  I.'k  2d.,  whilst  the 

linlenaoce  and   other  charges  in   .\rgentina  and    I.flndon   were 

Is.   7d..  leaving    a   ]irofit    of  £161,80.5.    lis.   7d.      I)edu('tiug 

ilml   II  I  on  the  preference  shares  and  inti'riin  divirhiiil  on  the  iirdlnHry 

•bui.  ,  n:5S,((tXI),  and  ndiling  amount  brought  forward  (£6.357.    Is.  2d.') 

the  nvriil.ible  balance  is  £109,562.   12s.  9d.     After  making  llie  proposed 

"Pprr.pn.itions  of  £2.000  to  the   staff  provident   fund   and   £20.000  to 

gtervfc  fund,  the  direetora  recommend  that  a  final  dividend  of  5  p*r  cent. 

,H  paid  on  the  ordinary  share  eapii.il,  making,  with  the  interim  dividend 
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paid  in  November  last,  8  per  cent,  for  the  year  (tax  free),  and  that  the 
balance  of  £6,562.  12s.  9d.  be  carried  forward.  The  board  record  with 
deep  regret  the  death  of  Mr.  David  Smith,  for  many  years  Secretary  and 
latterly  managing  director  of  the  Company. 


NEW  COMPANIES. 

BUFFALO  FORGE  CO.  (LTD.)  (140.300.)— Reg.  May  12,  capital 
£6,000  in  £1  shares,  to  carry  on  the  business  of  mechanical,  heating, 
ventilating  and  electrical  engineers,  founders.  Ironworkers,  manufac- 
turers, of  fans,  blowers,  &c.  Private  company.  First  directors  are 
S.  L.  tlroom  and  .-V.  \V.  Sanderson  (both  life  governing  directors). 

SIMPLEX  SLEEPER  SYND.  (LTD.)  (140.294.)— Reg.  May  11,  capital 
£3,450  in  2,S5(I  preference  shares  of  £1  each,  and  12.000  ordinarj'  shares 
of  Is.  each,  to  take  over  certain  patents  for  an  invention  relating  to  rail- 
way or  tramway  sleepers  and  the  electrical  installation  of  track  rails,  to 
adopt  an  agreement  with  C.  P.,  0.  ¥.  A.  and  N.  P.  P.  Sandberg  to  carry 
on  the  business  of  manufacturers,  installers  and  users  of,  agents  for  and 
dealers  in  railway  or  tramway  sleepers  and  devices  for  the  electrical 
installation  of  track  rails  and  similar  appliances  for  use  upon  railways  and 
tramways.  &c.  Private  company.  First  directors  are  C.  P.  Sandberg 
(chairman).  ().  F.  A.  Sandberg.  X.  P.  Sandberg,  A.  Spencer,  T.  Jowett 
and   P.    Wheeler.     Reg.   office.   Palacechambers,   Bridge-street,   S.W. 


CITY  NOTES. 


MEMORANDA  (May  19).— Bank  rate  5  per  cent,  (since  Aug.  .S,  1914. 
Consols  66.5.  Consols  Pay  Day  .Tune  1.  Stocks  and  Shares  Ticket  Days 
May  27  aiuf.Iunc  10.    Pay  Days  May  28  and  June  11.  Price  of  silver,  23  Jd. 

CASTMER-KELLHER  ALKALI  CO.  (LTD.)— An  interim  dividend  at  the 
rati'  of  |(i  |icT  cent,  per  aiMUini  has  been  declared  for  the  six  months 
end.d  Jbinli  31. 

MELBOURNE  ELECTRIC  SOPPLYjCO.  (LTD.)— The  directors  announce  an 
interim  dividend  at  rate  of  10  per  cent,  per  annum  (tax  free)  on  the 
consolidated  ordinary  stock  for  the  ])a,st  half-year. 

MIRRLEES  BICKERTON  &  DAY  (LTD.)— Dividends  of  5J  per  cent,  on 
the  prefer!  nee  and  7,'.  ])er  cent,  on  the  ordinary  shares  have  lieen  declared 
for  the  year  ended  M"arch3l. 

RIVER  PLATE  ELECTRICITY  CO:  (LTD.)— The  net  revenue  for  the  year 
ended  Dec.  31.  1914.  amoiiiit.-d  to  £31.(1(11).  against  £42.201  in  1913,  and 
the  directors  ncoiiiriieMil  a  dividind  on  the  ordinary  slock  of  8  per  cent., 
£20.512   being  carried  f..ru:inl. 

UNDERGROUND  ELECTRIC  RAILWAYS  CO.  OF  LONDON  (LTD.)— The 
chairman,  tlie  Rt.  Hon.  Sir  Kdgar  Speyer,  Burt.,  having  resigned  his  seat 
im  the  board,  the  directors  have  appointed  the  Rt.  Hon.  Lord  (Jcorgo 
Hamilton,  the  deputy  chairman,  to  act  as  chairman  of  the  company. 


ELECTRICAL  COMPANIES'  SHARE   LIST. 

What  were  known  aa  "  official  quotations  "  are  not  now  issued,  but 
we  give  below  the  latest  prices  at  which  actual  transactions  took  place 
on  or  before  Wednesday,  .May  19.  The  greatest  care  is  taken  in  compiling 
these  figures,  but  the  difficulty  of  verification  is  now  much  increased. 


K  |Dlvi- 


NAME. 


Prica, 
Wed. 
May  19. 


Ratb 

PER  CENT 

Yielded. 


Dividend 
Due. 


10   7% 

lOi  4{% 

lo:  6% 

5!  10% 

St. :  4% 

St  !  *% 

5  2.'3 

10  9*!^ 

10  6/0 

St.  5% 

10.  6°;, 

St.  4J% 

St.  41% 

5  9% 

s    3/0 

St ,  4";, 

S   31" 


St    s% 

<«  Is''' 


Electricity  Supply. 

Bournemouth  &  Poole  E.ll  Ord.  . . 

Do.    4}%Cum.Pref 

Do.    6%Cum.2nd  Pref 

Brompton  &  Kensington  Ord 

Central  Elec.  Supp.  C.  Deb.  St  .. . 
Charing  Cross  West  End  St  City  Det>3... 

Do.    41%  Pref 

City  of  London  Elec.  Lt.  Ord , 

Do.    6%  Pref 

Do.    5%Deb.St 

County  of  London  6%  Pre! 

Do.    2nd  D»b 

EdmM-  '  '■'  Pi'-i-  .'^iiop.  41%  DclM... 
Kc-  tsbridgeOrd.  .. 
In-  „  Pref 

w-  Ord!"."!!!!!! 

6%2ndDb5  .. 

.  o5%2dMt.Db.SI, 

P.  Supp.  6%  Prel 

•  Mort.  Debt.    . 

..Db.St.    

Ord 

Electric  Railways  &  Tramways, 

British  Eire.  Tr.icKon  5%  Dote 

D,.    ('I,,  r   --„  p-cf 

•     ■     ■  '  AiseritoJ  Ord.  . 

led  Del.  Ord.  . 


913 
9A 
10ft 
bt 
90» 
91 


3ft 
941 
9S[ 
lOOf 
I1V 
95 

es 
It 


4  IS 

5  17 
5  19 


S  19  4 

4  12  0 

5  9  10 
[  4  IS  3 


'X 

19 

0 

.S  12 

11 

5 

b 

3 

a 

5  11 

b 

3 

0 

4 

14 

y 

S  IS 

7 

7 

15 

V 

.s 

2 

1 

5 

a 

2 
17 

7 
II 

I  6    b    6 
I  4  13    5 


Mar,  Sept 
Feb,  Aug 
Feb,  Aug 
Mar,  Sept 

Jan,  July 

Feb,  Aug. 
M.\r.  Jly 
Jun.Dec 
Feb,  Aug 
My,  Nov 

July 
Fob,  Aug 


Apl.  Oct 
Mar,  Seiit 
Jan,  Jl/. 

Apl,  Oct 
Feb.  Aug 


Feb,  Aug 
Jan,  July 
Mar.  Sept. 

I.in,  Jly. 

Feb,  Aut: 


"Pre! i 

t  F  »  dj»id«nd  or  irJlSiiJr 
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ELECTRICAL  COMPANIES'  SHARE   LIST.— Conttntied. 


S  ILastI 

<     DlYI-l 

M    I  DENE 


Electric  Railways  and  Tramways 

St    3i%    Metropolitan  Ry.  3J%  A  Debs 

St.    SJ'Jo      Do.    35%  Debs 

Metropolitan  Dist.  Ry.  Ord 

Do.    4%  Prior  Lien 

Do.    «%  First  Pref 

Do.    6%  Perp.  Debs 

Do.    4%  Debs 

Do.    4%  Debs.  (1903-5; 

Do.    4%  Guar.  Stock 

Underground  E.  Rys.  of  London  Shares. 

Do.    AOrd 

Do.     b%  Inc.  Debs 

Do.    6%  Inc.  3ds.,  with  coup.  15 

Do.    4i%  BJs 

Yorkshire  W.  Ridin:;  Ord 

I     Electric  Manufacturing,  &c. 

1   1/9?  ;  Babe;:  

1    1/0      Brit.  A  

Ol  5%  '     Do.     P        Le    1-.  i 

1     7;d.      Do.     fcOo  Pre: 

Brit.  Insulated  &  Helsby  Ord 

Do.    6%  Cum.  Pref 

British  L.M.Ericssion  Mfg.Cm.6%  Pref 
BriL  Westinghouse  Pref 

Do.    b%  Prior  Lien  Debs 

Do.     4%MortDeb.  St 

Callender's  Cable,  &c.,  Co.  Ord 

Do.    5%  Pref 

Castner  Keilner 

Dick,  Kerr  &  Co.  6%  Pref.    

E.!ison  &  Swan  U.EIec.Lt  A.  E3  pd 

Elec.  Construction  Ord 

Do.  4%  Debs 

Genera!  Electric  6%  Pref.  

W.  T.  Henley's  Telesh.  Wks.  Co.  Ord. . 

Do.     4i%  Cum.  Pref 

Do.     4J%  Db 

India  Rubber,  G.  P.  &c.,  Ord 

Do.  Pref 

Do.      4%  Debs 

Telegh.  Con.  &  Main.  Co 

Do.     45%  Debs 

Vickers  Ord 

Do.    5%  Pref 

Do.    1st  Debs 

Do.    4J%  2nd  Debs 

Telegraphs. 

Anglo  American  6%  Pref.  Ord 

Do.    Def.  Ord 

Commercial  Cable  4%  Debs 

Cuba  Submarine  Ord 

Do.     10%  Pref 

Direct  Spanish  10°o  Pref 

ect  United  States 


St  I  4% 

St  4J% 

St  b%  . 

St ,  4% 

St  4% 

St  ,  4%  I 
10      •• 
1/0      .- 

St  6% 

..'  6% 

..'  4i% 


5,  3/0 

1    6% 

21  7»% 

lOOi  6°„ 


S'  2/6  1 
1115% 
1I  6% 

51     .. 
II  6% 


Prie«,  Rath    I 

Wed,.        '  PER  CENT.' 

May  19.    Yielded.' 


— cont. 
62} 
831 
16} 


83 


5 

2/3 

.St 

4+% 

in 

5% 

ifl 

-I 

100 

121  36/0 
lOOj  4% 
lil2J% 

1!  6d. 
St.  1  4% 
100   4i% 


10;  10/0 


10   4% 

St  1  bb/Oi  Eastern  Tel.  Co.  Ord.  xd  and  bsnu 


St 

17/6 

St     4% 

St    4% 

10    6/6 

in 

/2% 

25 

13% 

1 

v./;> 

1 

in 

Iff* 

Do.    3J%  Pref. 

Do.    4%  Debs 

Eastern  Extension  Tel.  Co.,  4%  Debs. . . 

Do.     Ord.,  xd  and  bonus     

Gt.  Northern  Tel.  Cc.  Ex  Coup.  6   

Indo-European  xd  and  bonus 

Marconi's  Wireless  Tel.  Co 

Do.     7%  Pref 

West  India  &  Panama  Ord 

Do.     1st  Pref 

Western  Telegh.  Co 

Do.    4%  Deb.  £t 

Telephones. 

American  Telephn.  &TeIgh.  $100  Cap 

Cuban  Telephn.  Co.  5%  Bds 

Monte  Video  Telephn.  Ord  

New  York  Telephone  4J%  Bds 

Oriental  Telephone  Ord 

Do.     Db.  St - 

4J%  Telephn.  Co.  of  Egypt  Db.  St 

United  River  Plate  Ord 

Do.    5%  Cum,  Pref 

Do.    Deb.  Stk 

Financial  and  Investment. 

ClobeTelegh.  &  Trust 

Do.    6%  Pf 

Mackay  Companies' Common  

Do.     $100  Pref    

Submarine  Cable  Trust  Certs 

Colonial  and  Foreign  Railways, 

Anglo  Argentine  Trams.  5%  Debs 

Do.    4J%  Debs 

Do.    4%  Debs 

Do.    SJ%  1st  Pref 

Do.    5i%  2nd  Pref 

Brazilian  Traction  Ord 

Do.    6%  Pref 

Brisbane  Trams  Ord 

Do.    5%  Cum.  Pref 

British  Columbia  41%  Con.  Debs 

Calcutta  Elec  Trams.  Ord 

Havana  Elec.  Ry.  5%  Bds 

Madras  Elec.  Trams  6%  Cum.  Pref.   . . 

Manao! Trams  5%  Debs 

Mexico  Trams  Common  St.  

Do,    5%  Bds    

Montreal  Street  Ry.  4J%  Debs.  (!922). . 
Rio  de  Janeiro  Tram,  L.  &  P.  SO  yr.  Bds 
Toronto  R.iilway  Co.  4J%  Bd.-. 

Colonial  and  Foreign  Electric 

Adelaide  Elec.  Supply  6%  Pre! 

5%  Debs 


10 

6% 

lOi  3/0 

St    4% 

..    $2 

..    5% 

1    7!d. 

..    4}% 

I   10"i, 

St.     4% 

St  i  4*% 

■i    3/0 

5    5% 

St.     41% 

10 

6% 

10 

3/0 

100 

5% 

4% 

100 

«>% 

St 

5% 
4J% 

St 
Rt 

5 

2/9 

5   2/9 

100;   $1J 

100    $11 

5'  6";, 

5  2/6 

St  1  4J% 

5  91% 

..!  5% 

5;  6% 

100;  5% 

St  44% 

100'  5% 

100   4J% 

St 

\lfo 

87 
77  ft 
U 
i 

list 

73} 
lOli 

i 

9b" 

« 
lU 
6i 
lA 
li 


69J 
104 
14ft 


u 
1^ 

93i 
lOlJ 


911 

13t 


Hi 
II 
lit 

aat 

I3tt 
8)i 


4  17  7 

4  12  4 
6  17  2 

8    6'll 

5  15  1 

5  19  3 

6  IS  4 
4  10  0 

4  13  9 

5  11  1 
5  16  9 


127! 

Tramways 

69! 
661 
81  i( 
4} 


5  I  I 

6  5  0 
5  14  3 

4  14  1 
,  &C. 

5  115 
5    3  9 


St    5% 


UO.       07o  UCOS V 

Bombay  E.  S.  &  T  6%  Pref 

Calcutta  E.  S,  Corp.  Ord   

Do.     i%  Pref  

Canadian  C«n .  Elec  Common  St  

Melbourne  Elec.  Supply5%  IjtMt.  Debs. 

[J  .    :  ■'..  <:  ■  ■,.  i):t.  St 

'    wer5%Bds,... 


57 

ICOl 

951 

Supply,  & 

5,1 
1031 

10* 

6)1 

5 
911 
1021 
1001 
1011 


VI-'r,rHl;.l|-«i  Transvaal  P.  Co.,  6%P( 

t».    5i%  and  Mort.  D«b«. ?...! 

tExdlvldindorlnl 


5  13 

4  16 

5  16 

6  12 
5    0 

7  12 
4  17 
4  16 
4  18 
4  IS 
4  II 


Jan,  July 
Jan,  July 
Feb,  Aui! 
May,  Ndv 
Feb,  Aug 
Jan,  July 
Jan,  July 
Jan,  July 
Mar,  Sept 


Mar,  Sept 
Mar,  Sept 
Jan,  July 
March 

Apl,  Oct 

Mar 
Jan,  July. 
Jan.  July 
Aug,  Feb 
Jan,  July 
Mar,  Sep 

Ann  I 
Apl.  Oct 
Jan,  July 
Jan.  July 
Feb,  Aug 
May,  Nov 

Sept 
Feb  Aug 

May 
Jan,  July 
Jun,  Dec 
Feb,  Aug 

Jun,  Dec 
Feb,  Aug 
Apl.  Oct 
Apl,  Oct 
Mar,  July 
Jan,  Jly 
May,  Aug 
May,  Aug 
Jun, Dec 
Jan,  Dec 

F'b,My,Aug.N 
Fb,My,Aug.N 
Ja.Ap,Jly,0 
May,  Nov. 


Ja,Ap,Jly,0 

Ja,My,Jly,0 

Ja,My,Jly,0 

May,  Nov 

Feb,  Aug 

Ja,AD,Jly.O 

Ja,  My,  Jl/ 

May,  Nov 

April 

July 

May,  Nov 

May,  Nov 

Mr,Jly,O.Dec 

Jun,  Dec 

Ja,Ap,Jn.O 
Jan,  Jly 
Nov. 
May,  Nov 
Apl,  Oct 
Jan,  July 
Jan,  July 
Apl,  Oct 
Jan,  July 
Jan,  July 

Sp,Dc,Mr,Jn 
Sr>.Dc,Mr,Jn 
Ja.Apl.Jly.O 
Ja,Ap,Jiy,C 
Apl,  Oct 

Jun,  Dec 

Jan,  July 

Jan,  July 

Jan,  July 

Jan,  July 

Fb,M,Aug,N 

Ja,Apl,Jly,0 

May 

May,  Nov 

Mar,  Sep 
Feb,  Aug 

Jan,' July 
Fb.M,Aui.r,N, 
Mnr,  Sep 
Feb,  Aug 
Jun,  Doc 
Feb,  Aug 

Mar,  Sept 
Jun,  Dee 

Apl,  Oct 

Ja,Apr,jly,0 
Juno,  Dec 
Apl,  Oct 
Jan,  July 

Ja,Apl.Ily,0 
Jan,  July 


UBTAL  PRICES. 

Messrs.  J   B.  Garnham  &  Sons,  132,  Upper  Thames-street,  London,  E.C.,  quote  under 
date  May  19,  the  following  as  the  present  basis  prices  of 

New  Metau.  per  lb.  per  ton. 

Solid  Drawn  Brass  Tubes _     lljd.     Antlmonr  ......._ .£100    0    Q 

Solid  Drawn  Copper  Tubes 13id.     English  Lead ..  - £21    0    0 

Brazed  Copper  Tubes    laid. 

Brazed  Brass  Tubes I3td.  Old  Mbtau.  per  ton. 

Brass  Wire I2hl.     Clean  Scrap  Copper  .... w «    £73    0    0 

Copper  Wire  12id.     Braziery  Copper  Scrap £65    0    0 

Rolled  Brass  \z.\.     Clean  Scrap  Brass £50  10    0 

Brass  Sheets  „.._     12Jd.     Old  Lead    £18  10    0 

Old  Zinc £45    0    0 

Hollow  Pewter £120    0    0 

Black  Pewter £85    0     0 

Gun  Metal £62   13    0 


per  ton. 

Copper  Sheets    ,£100    0    0 

Spelter £6»     0    0 

Mr  A.  Joseph,  Earl-street,  London-road,  Southwark,  London.  S.C.,  quota  under  aata 
ilay  18,  the  following  prices  of  Scrap  Metals  :— 


per  ton.  per  ton. 

£66    0     0      Old  Lead £19    5     0 

Tea  Lead £17  15    0 

Old  Zinc £46    0    0 

Hollow  Pewter £120 


Aluminium  Cuttings 

Clean  Mixed  Brass    £53    0 

Clean  Copper £71     0    0 

f.raziery  Conp"' £65    0    0 

Clean  Copper  Wire    £73    0     0      Shaped  Black  Pewter £85    0 

Gun  Metal £63    0     0 

Mr.  Joseph  can  supply  solder  at  the  following  prices  per  ton  :  Plumber's  Solde-  (in  bar- 
3-  strip).  £75:  Commercial  Tinman's  Solder,  £95;  Blowpipe  Solder,  £105. 


ELECTRIC  TRAMWAY  &  RAILWAY  TRAFFIC  RECEIPTS. 


Aberdeen  Corporation  ... 

May     12 

£ 
1,639 

-1- 

13 

53 

£ 
81,967 

+ 

£ 
2,284 

Anglo-Argentine 

,.      13 

53,137 

■^ 

440 

19 

9/5.324 

— 

%,023 

Ashton-under-Lyne 

„       15 

463 

+ 

21 

7 

3.268 

— 

83 

Ayr  Corporation 

.,       15 

340 

+ 

49 

.S2 

17.160 

— 

1,126 

Bath  Electric  Trams.  Ltd 

Birkenhead  Corporation . . 

„       16 

1.327 

+ 

68 

7 

8.528 

— 

211 

t  Birmingham  Corporation. 

„      15 

12,939 

714 

7 

83.054 

— 

696 

Blackburn  Corporation  . . 

„      12 

1,252 

+ 

73 

7 

8.572 

— 

973 

Bolton  Corporation 

„       16 

2,722 

— 

187 

•/ 

17.851 

— 

1,995 

f  Bournemouth  Corporation 

„       12 

2,011 

-f 

236 

6 

13.023 

-1- 

324 

Bradf;  ra  Corporation 

Brighton  Corporation 

„       16 

985 

— 

54 

7? 

6.505 

— 

681 

tBristol  Trams  &  Carriage 

„       14 

9.087 

-t- 

1,044 

19 

166.711 

4- 

15,264 

Burmah  E.  Trams  &  Ltg. 

..      IS 

r3,496 

R.557 

19 

—  R 

40,546 

Burnley  Corporation   

„      15 

1,564 

— 

90 

7 

11.034 

1,183 

Burton  Corporation 

.,      16 

28  » 

— 

6 

7 

1.842 

— 

124 

t.Bury  Corporation 

„       16 

1,294 

— 

101 

75 

8.983 

_ 

717 

Calcutta  Tramways  Co.  .. 

,.       IS 

rS2,152 



r570 

19 

k1,061.081 

—  ]; 

84,163 

Camborne-Redruth   

„      IS 

141 

— 

12 

19 

2,367 

— 

15J 

Cardiff  Corporation 

a 

2,631 

— 

103 

5 

14,042 

_ 

2,079 

Central  London  Railway. . 

Cork  Electric  Trams  Co.. . 

..      13 

5b3 

-t- 

64 

19 

8,739 

— 

215 

Croydon  Corporation  .... 

7 

1.815 

-1- 

l.V) 

5 

9.631 

— 

455 

•Derby  Corporation 

„      15 

1,021 

+ 

22 

«>:i 

6.595 

— 

312 

Dover  Corporation 

.,       15 

283 

+ 

m 

6 

1.851 

J- 

274 

Dublin  &  Lucan  Railway  . 

„      14 

15J 

+ 

14 

19 

2.476 

+ 

73 

6,035 
1,302 

+ 

+ 

19 

S2t 

110.529 
65.960 

+ 

Dundee  Corporation 

,.       12 

.-V) 

1,396 

East  Ham  Council 

,.       15 

1,343 

+ 

367 

5:i 

8.633 

1,900 

Erith  Urban  Council 

Exeter  Corporation 

..       14 

853 

+ 

39 

6 

2.255 

— 

68 

Glasgow  Corporation 

22,014 

343 

.51 1 

1,019.104 

— 

8,013 

Glossop  Trams 

„       15 

123 

— 

5 

20 

2.252 

— 

201 

Gloucester  Corpn 

„       12 

313 

-1- 

22 

6 

1.891 

— 

142 

t  Halifax  Corporation 

.,      11 

2,182 

25b 

41 

13.131 

— 

423 

Hastings  Elec.  Trams  Co.. 

„       13 

902 

-1- 

75 

19 

14.833 

_ 

585 

Huddersfleld  Corpn 

„      15 

2,542 

-f 

349 

7 

16.955 

-(- 

1,250 

Hull  Corporation 

„       15 

2,881 

rw 

6 

19.633 

1,508 

lltord  District  Council 

..      IS 

633 

+ 

175 

6 

4.079 

-1- 

832 

Ilkeston  Corporation 

.,      12 

126 

+ 

4 

6 

728 

70 

Ipswich  Corporation 

..      15 

427 

21 

6 

2.830 

— 

52 

323 

2 

32i| 

9.714 

2,636 

Kilmarnock  Corporation . . 

Lanarkshire  Trams  Co.  . . 

Lancashire  United   

..      13 

1,832 



17 

19 

33.816 



2,001 

Leeds  Corporation  

„      IS 

8,593 

-1- 

.3,54 

7 

55.773 

^■ 

931 

Leicester  Corporation 

„       lb 

3,013 

+ 

131 

?n 

55.363 

^■ 

168 

Leith  Corporation  

„       16 

717 

6 

.52 

36.480 

263 

Lincoln  Corporation 

„       15 

128 

— 

8 

7 

917 

— 

69 

LiverpoolCorporation 

8 

13,340 

■{- 

197 

1811 

231.321 

— 

4,914 

Liverpool  Overhead  Rly.. 

Uanaudno&ColwynBayR 

London  County  Council  . . 

..       3 

50,155 

+ 

6,513 

5 

246,321 

-t- 

24,017 

London  Elec  Ry.  Co 

,, 

LowestoftCorporation  ... 

„       15 

152 

_ 

11 

32 

5,293 

_ 

536 

Maidstone  Corporation . . . 

ManchesterCorporaUon  . . 

.,      15 

17,595 

— 

19 

6 

1 13,406 

— 

2,525 

Mersey  Railway   

, 

Nelson  Corporation 

,.       IS 

183 

— 

19 

SI 

1,213 

— 

232 

Newcastle-on-Tyne  Corpn, 

„       15 

6,092 

-t- 

10,S3 

6:1 

38,9/1 

+ 

4,334 

Newport  (Mon.)  Corpn 

8 

804 

-1- 

1 

6 

4,378 

395 

Northampton  Corporation 

„        14 

731 

-i- 

195 

6^ 

4,459 

+ 

666 

Oldham  Corporation 

„       16 

2,22i 

— 

l.SH 

a 

16,896 

— 

1,246 

Perth  (N.B.)  Corporation. 

,, 

Perth  (W.A.)  Elec.  Trams 

Portsmouth  Corporation . . 

8 

2,501 

+ 

464 

6 

13,616 

Preston  Corporation 

Rotherham  Corporation  . . 

..       12 

1,023 

•(- 

62 

6 

6,279 

+ 

500 

Salford  Corporation 

,.       1/ 

4.980 

— 

347 

7t 

33,836 

— 

976 

tSheffield  Corporation 

,.       16 

8,437 

-1- 

553 

7,1 

62,165 

-1- 

3,258 

Singapore  Trams 

Southampton  Corpn 

,.       12 

1,446 

+ 

155 

6 

8,290 

+ 

121 

.Southend  Corporation 

.,     i<: 

83? 

-t- 

96 

6 

4,928 

948 

St'lyb'dge,Hydc,&c.,Jt  B. 

„        IS 

764 

-t- 

2il 

(>il 

5,132 

— 

361 

Sunderland  Corporation  . . 

„       lb 

1,426 

+ 

16 

7 

9,298 

— 

344 

Sunderland  District     

„     1.; 

546 

+ 

7 

28 

14,963 

— 

1,106 

Swindon  Corporation 

„     12 

196 

+ 

41 

6 

1,132 

■V 

70 

Tyneslde  Tram  Co 

5 

570 

+ 

53 

18 

9,363 

— 

15 

Wallasey  Corporation  .... 

..       IS 

1,164 

4.5 

bll 

7,694 

— 

731 

WalsallCorporation 

„       15 

705 

-f 

99 

71 

13,039 

+ 

837 

Warrington  Corporation . . 

West  Ham  Corporation . . . 

..       13 

3,243 

+ 

532 

ft 

19,142 

+ 

1,329 

Wolverhampton  Corpn... 
YorKshlreW.R.  Trams  ... 

1.! 

1,037 

+ 

38 

6 

6,368 

— 

204 

1(5 

1,452 

161 

20 

29,628 

+ 

970 

(a)  These  comparisons  are  with  the  corresponding  period  last  year. 

t  Includes  omnlhussi.  %r.  t  Minus  2  days.  i  Mlnm  3  da 

1  Plus  3  dan,         ••  Compared  with  one  week  more 


*  Partly  tlaclrlci'i 
••  II  Plus  3  dtin. 

last  year. 
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N^O  T'S  S 


The  Gretna  Railway  Disaster. 

Amid  the  horrors  of  war,  events  that  would  otherwise 
arouse  attention  pass  almost  unnoticed.  Ev(3n  so,  the 
railway  disaster  at  Gretna  last  Saturday  morning  was  so 
terrible  as  to  be  the  absorbing  topic  for  a  brief  period.  Our 
railways  are  rightly  renowned  for  their  safety,  yet  there 
seems  a  tendency  at  the  present  day  for  accidents,  though 
less  frequent,  to  be  more  serioius  in  character.  Thus,  the 
accident  at  Gretna,  involving  three  trains,  is  the  mostserioas 
that  has  ever  occurred  on  British  or  other  railways,  the  loss 
amounting  to  about  160  killed  and  200  injured,  and  most 
of  these,  unfortunately,  were  soldiers  on  their  way  to  the 
front.  Why  is  it  that  such  an  appalling  loss  of  hfe  should 
be  possible  'i  When  wo  come  to  consider  this  question,  the 
,  first  weak  link  in  the  chain  of  safety  is  undoubtedly  the 
ignalman.  He  is  apt  to  fail  lamentably  at  times.  It  is 
Ometimes  thought  that  too  much  is  required  of  the  signal- 
an,  that  his  hours  are  too  long  and  his  responsibihties  too 
jteat ;  yet  on  the  present  occasion  the  signalman,  who  had 
several  years'  experience  at  this  particular  signal  box, 
,  only  jiisl  started  lii.s  shift.  He  had  arrived  by  the  very 
bal  train  wliich  caused  the  disaster,  and  which  remained  in 
ew  ot  ths  signal  box;  yet,  when  he  was  questioned  abcut 
'lie  position  of  tlii.s  train,  the  only  reply  he  could  give  con- 
-i.sted  of  the  tragic  words  "  I  forgot !  "  If  a  signalman  can 
forget  under  these  circumstances,  it  becomes  impcssibie  to 


roly  witli  any  confidence  upon  the  human  element.  Unfor- 
tunately, not  merely  is  it  forgetfulness  which  may  have  such 
terrible  consequences,  but  there  is  also  a  disregard  of,  and 
even  an  apparent  contempt  for,  niles  which  have  been 
specially  framed  to  ensure  safety  in  certain  operations.  A 
rule  of  this  kind  is  that  which  requires  the  use  of  lever 
collars  when  a  train  is  shimted  from  one  track  to  the  other, 
and  it  appears  from  the  evidence  given  at  the  inquiry  not 
yet  completed,  that,  if  this  rule  had  been  observed  in  the 
present  instance,  the  most  terrible  disaster  in  railway  his- 
tory would  not  have  occurred.  It  is  obviously  aseless  to 
make  rules  if  they  are  not  observed.  It  is  on  accoimt  of 
forgetfuhiess  and  the  disregard  of  rules  that  automatic 
means  of  signalling  have  come  so  very  much  to  the  front  in 
recent  years.  Of  necessity,  however,  it  will  be  a  long  time 
before  the  signalman  can  be  replaced,  even  to  a  hnaited 
extent,  and  at  the  best  we  must  rely  in  many  cases  upon 
methods  which  will  merely  rectify  his  errors  and  omissions. 


ANOTHER  unfortimate  feature  about  railway  accidents 
of  recent  years  is  the  way  in  which  fire  has  almost  always 
played  a  terrible  part.  In  the  present  instance  the  loss  of 
life  would  no  doubt  have  been  very  much  less  but  for  the 
fact  that  an  outbreak  of  fire  at  once  occurred.  It  appears 
to  us  that  much  more  might  be  done  than  is  being  done  in 
the  use  of  steel  for  the  construction  of  carriages  and 
the  fire-proofing  of  materials  of  an  inflammable  character. 
Fire-proofuig  is  not  a  costly  matter,  and  although  It  may  not 
render  thi  materials  absolutely  uninflammable,  it  will  make 
the  difference  between  a  fire  that  is  smouldering  and  one 
that  is  raging.  A  still  more  important  matter,  however,  is  the 
employment  of  gas  for  th ;  hghting  of  railway  trains.  We  have 
frequently  called  attention  to  this  matter,  and  the  Board  of 
Trade  have  also  stated  the  desirabihty  of  discontinuing  tlie 
use  of  gas.  We  understand  that  two  of  the  three  trains 
involved  were  so  equipjied,  and  in  giving  Ids  evidence  one  ot 
the  engine  drivers  expressed  the  view  that  gas  was  the  cause 
of  the  fire.  It  is  certainly  difficult  to  luiderstand  the  fire's 
rapid  progress  except  on  this  basis.  If  it  is  showni  that 
the  trains  were  equipped  with  ga?,  it  is  surely  time  that 
a  most  emphacic  protest  was  made  against  the  coiitinued 
use  of  this  illuminant.  It  would  be  unreasonable  to  expect 
a  sudden  transformation  of  the  rolling  stock  of  a  large 
company  from  gas  to  electric:  illumination,  but  the  matter 
has  now  been  imder  discussion  for  a  considerable  time,  aiul 
the  public  have  a  right  to  know  what  Steps  have  been  taken 
and  arc  being  taken  to  abolish  gas  lighting  on  passuig-r 
train:^,  so  as  to  ensure  that  if  an  accident  does  occur  it  will 
!)<■  at  least  free  from  the  horrors  of  fire. 
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Metallic  Conduction  and  the  Electron  Theory. 

DCEING  the  past  1(1  years  physicists  have  been  striving 
to  interpret  every  electrical  property  of  matter  in  terms  of 
the  electron  or  negative  corpuscle,  tTie  indivisible  nnit  of 
electricity.  During  many  years  previously  they  had  been 
striving  to  explain  everytliing  w-ithout  electricity — all 
phenomena  were  ascribed  to  a  state  called  electrification, 
and  were  expressed  in  terms  of  the  fields  of  force.  The 
transition  from  one  epoch  to  the  other  acquired  its  greatest 
velocity  under  an  impulse  from  Sir  J.  J.  Thomson  when  he 
first  caught  and  m-^asured  up  the  negative  corpuscles. 
To-dav  another  discontinuity  in  thought,  which,  however, 
affects  only  a  section  of  electrical  theory,  is  brought  before 
our  minds  by  the  same  prophet.  At  a  lecture  before  the 
Institute  of  Metals,  which  we  report  at  some  length  in 
another  column.  Sir  J.  J.  Thomson  annomiced  that  he  had 
abandoned  the  modern  electron  theory  of  metalhc  con- 
duction, and  had  returned  to  a  modified  form  of  an  early 
speculation  of  his  own.  Practically  all  modern  work  on 
metaUic  conduction  assvimes  that  the  current  is  conveyed 
solely  by  electrons,  that  these  exist  loose  in  enormous  quan- 
tities in  metals,  that  they  behave  collectively  somewhat 
like  a  gas  among  the  molecules  of  the  sohd,  and  share  those 
molecular  motions  which  determme  the  temperature  of  a 
substance.  The  accumulating  difficulties  that  have  con- 
fronted these  assumptions  were  discussed  in  the  lecture, 
as  our  readers  will  see  by  referring  to  another  column  in 
our  present  issue.  They  have  led  Sir  Joseph  to.  discard 
all  the  electronic  conduction  theory  except  the  single  point 
that  the  current  is  carried  bv  electrons. 


SiE  Joseph  now  postulates,  first,  that  a  conductor  is 
capable  of  polarisation  just  like  a  non-conductor ;  that  is 
to  sav,  when  an  electric  field  is  apphed  to  it  the  molecules 
arrange  themselves  with  positive  ends  pointing  one  way  and 
negative  the  other — much  as  in  the  old  Grotthus  chain 
hypothesis  of  electrolysis.  It  is  evident  that  the  propor- 
tion of  the  whole  number  of  molecules  hnked  up  in  chains 
will  depend  on  the  state  of  molecular  motion,  that  is,  on  the 
temperature.  Second,  he  postulates  that  electrons  can  pass 
easily  from  one  molecule  to  another  when  the  negative  end 
of  the  one  is  close  to  the  positive  end  of  the  other,  but  not 
otherwise.  The  current  through  the  metal  is  constituted 
of  electrons  skipping  from  molecule  to  molecule  along  chains 
of  molecules.  He  shows  by  means  of  such  premises  that 
the  starthng  discovery  by  K.^merlingh  Onnes  of  the, 
almost  infinite  conductivity  of  lead  and  mercury  at  the 
temperature  of  hquid  hehum  can  be  explained.  We  believe 
that  most  physicists  will  welcome  this  revised  metal  theory, 
if  only  becaiise  it  tends  to  unify  their  conceptions  of  the 
constitution  of  conductors,  insulators  and  electrolytes. 
Meanwhile  we  await  with  interest  the  fuller  workhig  out 
on  the  new  hypotheses  of  explanations  of  such  phenomena 
as  the  Thomson  thermo-electric  effect  and  the  anomalou. 
resistivity  of  alloys,  which  have  never  been  explained  by 
the  intramolecular  gas  theory  ;  and  also  of  the  close  con- 
nection between  electric  and  thermal  conductivity,  the 
clncirlntion  of  wliich  was  the  chief  glory  of  the  electron 
tlu'orv. 


Royal  Engineers  (T.F.) — The  following  appointments  have 
bc-en  made  : — 

Electric  Lights  Company,  Edinburgh  (Fortress)  Engineers  ;  Sec.  Corp. 
R.  W.  Stanfield  to  be  second  lieutenant. 

London  Electrical  Engineers  :  Lieut.  Hugh  C.  C.  Tufnell  is  restored 
to  the  establishment. 

Wireless  Signalling  on  the  London  &  South-Western.-- 

Expt'riments  are  being  carritnl  out   un  the  Hampton  Court 
branch  of  the  Loudon  &  South- Western  Railway  on  automatic  i 
train  control  by  meaDs  of  wireless  signals.     The  experiments ' 
are  purely  tentative,  and  the  system  is  not  intended  to  replace 
or  in  any  way  interfere  with  the  ordinary  lock  and  block  visual 
system. 

Albert  Medal  Awarded  to  Sir  J.  J.  Thomson.— The  Albert 
Meilal  of  the  Royal  Societv  of  Arts  for  the  current  year  has  been 
awarded  by  the  C'oimcil  to  l^rof.  Sir  J.  J.  Thomson,  O.M.,  F.R.S., 
for  his  researches  in  physics  and  chemistry,  and  their  applica- 
tion to  the  advancement  of  arts,  manufactm'es  and  commerce. 
The  Albert  medal  was  founded  in  1863  to  commemorate  the 
Prince  Consort's  Presidency  of  the  Society,  and  is  awarded 
■'  for  d.stinguished  merit  in  promoting  arts,  manufactures  and 
commerce. " 

Award  of  Barnard  Medal  to  Messrs.  W.  H.  and 
W.  L.  Bragg.— Tlie  tiustees  of  Columbia  L'niversity,  New 
York,  have  awarded  the  Barnard  Gold  Medal  to  Prof.  W.  H. 
Bragg,  F.R.S.,  Cavendish  Professor  of  Physics  in  the  Univer- 
sity of  Leeds,  and  his  son,  Mr.  W.  L.  Bragg,  Fellow  of  Trinity 
College,  Cambridge,  for  their  work  on  X-rays  and  crystals. 
The  medal  is  awarded  every  five  years  for  meritorious  service 
to  science  on  the  recommendation  of  the  National  Academy  of 
Sciences  of  the  United  States.  Previous  recipients  have  been 
Lord  Ravleigh,  Sir  William  Ramsey,  Prof,  von  Rontgen,  Prof. 
Henri  Becquerel  and  Prof.  Sir  Ernest  Rutherford. 

"  The  Central." — We  are  glad  to  see  that  the  war  has  not  in 
any  wa}'  damped  the  ardour  of  the  editors  of  ""  The  Central," 
and  that  the  May  issue  of  this  jom-nal  in  no  way  falls  below 
the  hiuh  standard  set  up  by  previous  numbers  of  the  journal. 
Perhaps  the  chief  feature  of  interest,  as  in  most  other  pub- 
lications of  this  class,  Hes  in  the  details  given  ot  Centrahans 
who  are  serving  their  King  and  country  in  the  present  crisis. 
The  Roll  of  Honour  shows  that  there  are  633  members  of  the 
Central  Technical  College  now  in  His  Majesty's  Forces,  of  which 
number  3il  have  obtained  conimissions  and  292  are  serving 
in  the  ranks,  ft  is  hoped  to  publish  in  the  next  number  a  list 
of  all  Old  Centralians  who  are  engaged  in  the  equally  important 
duty  of  providing  munitions  of  war,  and  a  special  request  is 
made  for  ail  those  so  engaged  to  send  in  their  names  to  the 
Hon.  Sec,  4,  Fairfield-road,  Old  Charlton.  S.E.  Apart,  how- 
ever, from  this  part  of  the  issue,  there  are  some  excellent 
technical  articles  to  interest  the  reader.  These  include  an 
account  of  the  visit  of  the  British  Association  to  Australia, 
contributed  by  Prof.  G.  W.  0.  Howe  ;  an  article  on  "  Some 
AppJKations  of  the  Mercury  Arc,"  by  Dr.  T.  M.  Lowry  ;  and 
a  discussion  of  the  future  ])ossibilities  of  Domestic  Electricity, 
by  .Mr.  H.  W.  Purle. 

Coal  SuppUes  Conference. — .Vrising  out  of  the  national 
coiifc'icneo  on  coal  supplies  to  gas  and  electricity  undertakings 
a  deputation  attended  iiefore  the  coal  exports  control  com- 
mittee on  ThuKday,  the  2()th  inst.,  and  laid  the  views  of  the 
conference  before  tliem.  The  deputation  consisted  of  Sir 
Corbet  Woodall.  past-]n-esi(ieut  of  the  Institution  of  Gas 
Engineers  and  (jovcrnor  of  the  Gas  Li;;ht  it  Coke  Co.  ;  Sir 
John  Sncli,  president  of  the  Institution  of  lileetrical  Engine^u's  ; 
Alderman  Fhillij)s,  chairman  of  the  Salford  Corporation  Gas 
Conmiittee ;  Alderman  Kay.  ciiairman  ot  the  Manchester 
Corporation  Gas  Conmiittee  ;  .Mr.  l^'rank  Bailey,  ciiief  engineer 
of  the  City  of  London  Electrir  Ligiiting  Co.  ;  Dr.  Cliarles 
Carpenter,  chairman  of  tlie  South  .Metro|)olitan  Gas  Co.  : 
IJaiii"  Smith,  rliiiirman  of  the  (Jlangow  Cor|ioration  lilectricity 
Committic  ;  -Mr.  I{e^'d.  Neville.  .M.P.,  chairman  of  the  Brent- 
ford Gas  Co.  ;  .Mr.  Ilanljury  Thomas,  managing  director  of  the 
Shcllicid  Gas  Co.  ;  -Mr.  J.S.  ilighfiel.l,  chief'engineer  of  the 
Metro])olitan  Electric  Sup|)ly  (."o.  ;  and  -Mr.  I).  Milne  Watson, 
general  manager  of  the  Gas  iiight  &  Coke  Co. 
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Current  Topics. 

Subjects  of  current  interest  dealt  with  in  this  issue  include 
the  following  : — 

Dr.  H.  W.  Malcolm  concludes  an  article  on  the  ""  Future  Progress 
of  Cable  Telegi-aphy  "  (p.  270). 

Mr.  S.  F.Walker  contributes  an  article  on  the  "Giv:  Turbine"  (p.  282). 

We  publish  a  communication  by  Prof.  W.  Buchanan  on  "  Currents 
inBearing.s  of  Electrical  Generators  "  (p.  256). 

The  first  part  of  a  Paper  on  "  Methods  of  Measuring  the  Strength 
of  Wireless  Signals,"  by  Prof.  E.  W.  Marchant,  is  reproduced  (p.  217). 

We  give  extracts  from  the  annual  report  of  the  Council  of  the 
Institution  of  Electrical  Engineers,  which  was  presented  at  the 
aimual  general  meeting  held  last  night  (p.  272).  Oiu-  leading  Article 
deals  with  the  work  of  the  Institution  (p.  280). 

We  give  an  account  of  the  May  lecture  delivered  before  the  In- 
stitute of  Metals,  by  Prof.  Sir  J.  J.  Thomson,  O.M.,  F.R.S.,  on  the 
"  Passage  of  Electricity  Tbrough  Metals  "  (p.  274). 

Some  further  details  of  the  "  Kenotron  "  are  given  from  an  article 
hy  Dr.  S.  Dushman  (p.  276.) 

A  Paper  on  "  Protective  Reactors  for  Feeder  Circuits  of  Large  City 
Power  Systems,"  by  Messrs.  J.  LjTJian,  L.  L.  Perry  and  A,  M. 
Rossman  appears  on  p.  277. 

An  article  on  '"  Frictional  Electricity  on  Insulators  and  Jletals," 
by  Mr.  W.  M.  Jones,  Is  abstracted  (p.  283). 

Companies'  Meetings  and  Reports. — Meetings  of  Callender's  Cable 
&  Construction  Co.,  Craigpark  Electric  Cable  Co.,  Kalgoorlie  Electric 
Power  &  Lighting  Corpn..  River  Plate  Electricity  Co..  and  West 
London  &  Provincial  Electiic  Supply  Co.  are  reported,  a!id  director.^' 
reports  abstracted  include  those  of  the  Anglo-Argentine  Tramways 
Co.,  Havana  Electric  Railway,  Light  &  Power  Co.,  Lima  Light. 
Power  &  Tramways  Co.,  and  Shanghai  Electric  Construction  Co. 
<pp.  296  and  297).  " 

OBITUARY. 


Prof.  Pieter  Zeeman. — We  regret  to  learn  that  Prof.  P.  Zeeman, 
professor  of  geometry  and  theoretical  mechanics  in  the  University  of 
Leyden  since  1902,  passed  away  on  May  8th.  Prof.  Zeeman  was 
born  in  186.5  at  Zonnemaire,  near  Zieriksec,  Netherland.s,  and 
entered  the  University  of  Leyden  in  1885,  becoming  assistant  in  the 
physical  laboratory  in  1890  under  Profs.  Lorentz  and  Kamerlingh 
Onnes.  He  obtained  his  doctor's  degree  m  1893,  and  in  1897  was 
appointed  university  lecturer  on  experimental  physics  in  Amsterdam, 
afterwards  becoming  professor  in  that  subject.  Tliis  (Wst  he  held 
till  he  returned  to  Leyden  in  1902.  His  work  has  mainly  been  con- 
nected with  magneto-optical  phenomena,  and  various  optical  sub- 
jects ;  also  with  the  propagation  and  absorption  of  electrical  waves  in 
liquids.  He  discovered  the  influence  of  a  magnetic  field  on  radiation 
phenomena,  known  as  the  Zcman  effect,  for  which  he  was  awarded 
the  Baumgartner  Prize  of  the  Imperial  Academy  of  Sciences  at 
Vienna  and  the  Prix  Wilde  of  the  Academic  des  Sciences  at  Paris. 
He  was  elected  a  member  of  the  Royal  Academy  of  Sciences  at 
Amsterdam  in  1898. 

PERSONAL. 


Mr.  W.  Dubilier  has  again  arrived  in  tliis  country,  being  engaged 
with  radio-telegraphic  work. 


APPOINTMENTS  VACANT  AND  FILLED. 

Jlachine  testers,  witb  experience  in  d.c,  i\.e.  and  turbo-generator 
work,  and  also  men  for  snuill  a.c.  and  d.c.  motor  testing,  are  wanted 
in  Manchester  district.     See  (iilverlisement. 

West  Hartlepool  (Corporation  invite  applications  for  the  pcsiiion 
of  borough  electrical  engineer.  Commencing  salary  i'-lOO.  .4pjlica- 
tioas  to. the  Town  Clerk  by  .June  9. 


Mr.  J.  C.  Cameron,  who  has  been  acting  lus  temporary  manager 
and  engineer  of  the  Xorthampton  Corporation  tramways,  has  been 
app(jint((l  I  iriiuinent  manager  at  £300,  rising  by  two  increments  of 
i2.')  to  t:i.")0  I  er  annum. 

Indian  Engineering  "  says  (hat  Mr.  H.  R.  P.  Oibbs,  formerly  chii  f 
MJcetr  cal  I'ngineer  in  Mysore,  and  now  engineer  and  managt-r  of  th'- 
lata  hydroelectric  scheme,  ha,s  been  appointed  consulting  elcclriciil 

gineer  to  the  Government  of  Mysore,  Mr.  S.  G.  Forbes conliiuiing 

r  chief  engine  er. 

Mr.  Robt.  W.  Holland,  M.A.,  M.Sc.,  LL.D.,  of  Pal  mers  Grcfn. 
London,  has  been  appointed  principal  of  the  Newport  (Mon)  Tcch- 
iii'mI  Instiliite. 


INSTITUTIONS  AND  SOCIETIES. 


Diesel  Engine  Users'  Association. — At  the  May  meeting  of  this 
As^uciaiiuu  furthi-r  euuineers,  having  control  of  Diesel  engine  plant, 
were  elected  nicnibers  of  the  Association.  It  was  agreed  that  a 
member  unable  to  attend  a  meetmg  on  any  partictdar  occasion  should 
be  entitled  to  nominate  a  deputy  to  attend  in  liis  place,  provided  that 
such  dei)uty  be  a  member  of  his  engineering  staff,  whose  name  has 
been  previously  submitted  to,  and  approved  by  the  Committer  of  the 
Association.  The  President  reported  that  partictdars  of  the  scheni" 
of  uisurance  at  Lloyd's  against  breakdown  had  been  s<'nt  out  to  all 
members.  The  question  of  a  suitable  allowance  to  be  made  for 
depreciation  of  Diesel  engine  plant  in  connection  with  income  tax 
as.sessment  was  discussed,  and  its  further  consideration  was  ad- 
journed for  the  following  meeting.  The  subject  of  lubrication  of 
Diesel  engines  was  further  dealt  with.  Replies  and  information  on 
several  interesting  points  had  been  received  from  many  memix-rs  of 
the  -Association,  and  much  valuable  information  had  been  obtained 
as  to  the  various  methods  of  lubricating,  the  costs  per  unit  generated, 
comparative  costs  of  lubrication  as  compared  with  fuel  oil  used,  th :• 
practice  in  regard  to  withdrawal  of  pistons  for  exammation,  &c.  It 
was  decided  to  extend  the  time  for  sending  in  returiti  from  other 
undertakings  and  to  ask  for  some  fiu-ther  information  in  certain 
cases  so  as  to  obtain  results  which  would  represent  general  practice 
i','^  far  as  possible.  These  returns  will  then  be  tabulated  and  circu- 
lated among  the  members  only. 

Verband  Deutscher  Elektrotechniker. — It  is  stated  in  the  "  Eleklro- 
teehni.-;elie  Zeilschrift"  that  tlie  ilat'/  of  the  annual  meeting  has  been 
postponed.  InU  whether  it  will  take  place  in  the  autumn  or  not  i- 
still  iniderided. 


EDUCATIONAL  NOTES. 


University  of  Manchester.— In  the  faculty  of  science  complete 
courses  of  theoretical  and  practical  traming  are  given  to  students 
preparing  for  the  higher  positions  in  the  electrical  engineering  jiro- 
fcssion.  At  the  end  of  a  three  years'  course  students  may  obtain 
cither  an  ordinary  or  an  honours  degree  of  B.Sc.  in  electrical  en- 
gineering. There  is  also  a  special  three  years'  cour.se  for  a  certificate 
in  electrical  iiiL.'ineeriiig.  The  John  Hopkinson  laboratories,  which 
have  reciiiil\  l.c  .  ri  extended,  are  well  equip])ed  with  modern  elec- 
trical iiiarliiniay  .iiid  testing  api)lianccs,  and  good  facilities  are 
afforded  for  educational  and  research  work.  Prospectuses  from  the 
Registrar. 

University  of  London.— It  was  resolved  at  the  meeting  of  the 
Senate  held  last  week,  that  the  science  department  of  the  Goklsmiths' 
College  should  be  closed  from  the  end  of  the  present  session. 

Bristol  University. — Considerable  additions  to  Bristol  University 
are  to  be  commenced  immediately  owing  to  the  generosity  of  Mr. 
G.  A.  Will.s|  chairman  of  the  Imperial  Tobacco  Co.,  and  Mr.  H.  H. 
Wills,  who  have  given  an  additional  £40,000  to  the  original  £1SO,OIM) 
they  gave  for  the  purpo.se.  * 

Manchester  Municipal  School  of  Technology.— Notice  is  given  that 
the  governing  l)()dy  propose  to  olTi-r  10  research  scholarshi[)s  in 
technology  tenable  dming  the  session  19l.-)-16. 

Of  the  scholarships,  one  is  of  the  value  of  £80,  three  of  the  value  of 
£7.')  and  six  of  the  value  of  £50,  all  with  fees  remitted.  Research  may  be 
undertaken  in  electrical,  mechanical  or  sanitary  engineering,  or  in  one 
of  seven  branches  of  appUed  chemistry  (including  general  chemical 
technology  and  electrochemistry);  or  in  the  textile  industries.  Api>lica- 
tions  must  be  received  by  .Tune  21,  and  forms  of  application,  &c.,  from 
the  Registrar. 

ARRANGEMENTS  FOR  THE  WEEK. 

FRIDAY,  May  28th  (to  day) 

I'livsic.M.  SoeiuTV. 
5  j).m.  Meeting  at  King's  ('(illei;e.  Strand,  London,  W.C.  Agenda  : 
Pajwrs  on  "  Numerical  Relations  between  'Klcctronic  niid 
Atomic  Constants,"  by  Dr.  H.  S.  Allen  ;  "  A  .Method  of  Cal- 
culating the  Absorption  Coetlicients  of  Homogeneous  X- 
Kttdialion,"  by  Mr.  H.  .Moore  ;  "  Two  K.xperiments  Illustrating 
.\ovel  !'ro[)erties  of  the  Klectron  Currents  from  Hot  Metals," 
l)y  Prof.  (J.  W.  Richardson,  F.R.S.  ;  and  on  "  High  Permeability 
in  Iron,"  by  I'rof.  !C.  Wilson. 

Kov.M.  Institution. 
i)  p.m.     Meeting     at     Albeniarle-street,     Piccadilly,     lyoiidon,     VV. 
Discourse  on  the  "  Engineering  Problems  of  .Slusopotaniia  unil 
lMi|ihnites  Valley,"  by  Sir  John  Jackson,  C.V'.O.,  .M.P. 
FRIDAY,  June  4tll. 

RoVAI.  Institi'tion. 
0  p.m.     .Meeting     at     AllieMiarle.stri'et,     I'ieeadilly,     Ijondon,     W. 
Discourse  on  "  Riidiations  from   Kvploding  Atoms,"  by  Prof. 
Sir  Krnest  Rutherfonl,  K.HS. 
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CURRENTS  IN  BEARINGS  OF  ELECTRIC  GENERATORS.* 

BY  PRUF.   W.   BUCHAXAX. 

It  will  be  admitted  that  in  a  perfectly  constructed  alternator  both 
practice  and  theory  tell  us  that  no  such  vagabond  current  exists,  so 
that  the  cause  must  be  looked  for  in  constructive  inequalities.  The 
most  likely  causes  are  : — 

(o)  JIagnetic  leakage  from  the  main  poles  to  the  bed-plate.  In 
macliines  w-ith  a  nearly  saturated  stator  core  some  magnetism  would 
be  foimd  in  the  air  space  behind  the  core,  but  very  little  could  find  its 
way  through  the  solid  iron  frame  :  the  amoimt  would  be  ascertained 
by  la^■illg  an  insulated  conducting  loop  along  the  back  of  the  stator, 
the  sides  parallel  with  the  shaft  and  spaced  equal  to  the  polar  pitch, 
the  ends  taking  down  to  the  shaft.  An  oscUlograph  would  register 
twice  the  voltage  available  for  prodiicmg  current  through  sliaft. 
bearings  and  bed-plate.  I  am  of  opinion  that  any  such  E.JI.F. 
would  be  a  small  fraction  of  a  volt. 

(6)  Short-circuit  in  a  field  coU,  the  magnetic  circuit  being  other- 
wise symmetrical.  Consider  the  simplest  case — that  of  a  two-pole 
alternator.  Fig.  1  helps  to  explain  the  effects  ;  the  parts  marked  o 
and  b  represent  one  side  of  the  bed-plate  and  bearing,  with  magnetic 
connection  to  stator  through  the  supporting  frame.  Let  R  represent 
the  reluctance  of  eacli  pole  and  air-gap,  while  that  of  bed-plate,  shaft 
and  bearings — both  sides — is  r,  ampere-turns  per  pole  is  T,  while 
(1— K)  T  turns  on  B  pole  are  short-circuited,  so  that  KT  represents 
the  ampere  turns  on  the  weaker  pole,  K  is  <  1. 


Fig.  1. 

The  flux  that  would  be  induced  by  the  whole  coil  in  circuit  Aac 
is  0-4n-T.f  {R-(-r)=I<\,  while  that  by  the  faulty  coil  would  be 
0-4n-KT-4-(R-i-r)=Fg  in  the  opposite  sense,  so  the  resultant  flux  due 

0-4  T 

to  both  coils  acting  together  is  Fi—FB= (1—K)  which  gives  the 

lux  in  the  shaft.  ^^  +  *■ 

(e)  I'nequal  reluctances  of  main  field  circuit,  due  to  imequal  air- 
gaps,  pole  joints  or  permeability  of  poles.  Referring  to  Fig.  1,  in 
this  case  K=  1,  but  we  may  take  the  reluctance  of  the  B  pole  and  air- 

0-4irT  0-4    T 

gap  as  .cR,  so  that  in  this  case  Fji  = ,    Fb=~ — ,  and  shaft 

fluxisO-4wTR(a:-l)-^(R-fr)(xR-f»-).       '^''  *  "'^'^ 

In  the  general  case  of  a  2n  pole  alternator,  all  uniform  except  oi.c 
having  in  case  (h),  KT  ampere-turns,  and  case  (c)  .iR  reluctance, 
"  —  1  pairs  of  poles  balance  each  other's  effect  on  shaft  circuit,  and 
we  are  left  with  one  whole  and  one  defective  pole  exactly  as  m  the 
two-i)ole  case  considered. 

(f/j  Unequal  air  ga]).s,  due  to  eccentricity  of  rotor  relative  to  stator. 
.\gain,  taking  a  two-])ole  alternator,  when  the  N  pole  is  nearest  to 
the  stator,  the  shaft  flux  is  in  direction  from  bearings  towards  tlic 
rotor,  while  after  half  a  revolution  of  the  rotor,  wlien  the  S  pole  has 
least  clearance,  the  shaft  nuignetism  is  in  the  reverse  direction,  it 
I  hcrcfore  reverses  wit  h  the  frequency  of  tlie  armature  K.JI.F.  It  will 
lie  rea'lily  .seen  that  when  the  internal  surface  of  stator  and  external 
of  rotor  are  both  truly  cylindrical,  and  neglecting  secondary  effect:. 
cine  to  the  steel  parts  of  circuit,  there  is  no  flux  in  the  shaft  due  to  a 
light  eccentricity  in  alternators  having  more  than  one  pair  of  poles. 
In  the  frequently  observed  cases  where  the  stator  core  is  not 
piite  cylindrical,  but  rotor  quite  true,  an  alternating  flux  is  set  U] 
11  the  shaft.  In  the  three  cases,  b,  c,  d,  the  presence  of  magnetism 
I  the  shaft  can  be  ascertained  with  the  rotor  at  rest  but  fields  ex- 
1  ited,  (/  bfing  distinguished  from  the  other  two  cases  by  giving  a 
I'versing  (lux  when  the  rotor  is  rotated.  In  order  to  get  some  idea 
IS  to  th(!  probable  magnitude  of  the  shaft  flux,  in  case  d  with  a  two- 
(■olc  machine  sujipose  the  eccentricity  is  10  per  cent.,  tising  the  notn- 
lion  of  Kig.  I,  .j-  =  1-2,  anri  if  r  is  taken  etiiial  to  H.  we  have  shaft  (lux 

•  This  article  gives  the  results  communicated  by  the  author  to  the 
Houth  African  Institute  of  KIcctrical  Engineers.  The  question  wn» 
r»iiH)il  by  I'rijf.  Dobson  in  the  "  General  Electric  Kcview." 


=  0-47rTR(0-2)-=-2R(.rR-(-R)=0047rT-^2-2R.  But  the  flux  per 
pole  is  0-47rT^R,  so  tlwt  shaft  flux  is  ;';;  of  the  main  flux.  In  a 
large  two-pole  turbo-alternator,  the  flux'per  pole  may  be  some  W 
lines,  so  that  imder  such  conditions  there  would  be  a  total  flux  in  the 
shaft  of  some  five  million  lines,  usually  about  equal  fluxes  in  both 
sides  of  rotor. 

The  shaft  in  revolving  cuts  the  magnetic  field  passing  from  the 
shaft  to  the  bearings  giving  in  cases  h  and  r  a  imidirectional  E.M.F. 
nearly  contmuous.  In  above  example,  with  a  50  ~  alternator  at 
3,000  revs,  per  min.,  the  total  induced  E.M.F.  is  5  x  IQs  x  50  x  10-« 
=  2-5  volts,  part  of  which  gives  a  current  circulating  along  the  bear- 
ing end  of  shaft,  and  two  oil  films,  w  hile  jjart  causes  a  current  from 
one  shaft  across  one  oil  fUm  to  beaiing,  along  bed  to  other  bearing, 
across  another  oil  film  and  along  the  shaft.  Obviously,  such  effects 
would  be  minimised  by  the  insertion  of  non-magnetic  liners  xmder 
the  pedestals  or  between  stator  frame  and  the  bed-plate, 

(e)  Joints  in  Stator  Core. — Consider  a  four-pole  machine  with 
jiarts  perfect,  except  in  having  two  joints  at  opposite  points  in  a 
diameter.  It  is  convenient  to  investigate  such  cases  by  means  of  the 
corresponding  electrical  diagram.  It  will  be  evident  that  in  this 
case  there  can  be  no  appreciable  magnetism  along  the  shaft,  so  that 
a  plane  diagram  is  permissible. 

In  Fig,  2,  E  is  the  E,3I,P.  proportional  to  the  ampere  turns  in  each 
field  coU,  a  the  resistance  corresponding  to  reluctance  of  one  pole 
and  air-gap,  R  the  resistance  proportional  to  reluctance  of  that 
length  of  armature  core  given  by  the  polar  pitch,  and  r  the  corre- 
sponding resistance  referring  to  yoke,  K  is  such  a  multipUer  that 
(K— 1)  R  represents  the  reluctance'of  eachstator  joint :  KRis  resist- 


\ 


Fig.  3. 


Fig.  4. 


,  joint.     The  fluxes 


ance  of  that  section  of  the  core  containing  such 
are  represented  by  currents  C,,  c^,  &c. 

Applying  Kirchoff's  law  to  the  closed  circuit  Drf».\D.  we  get 

givijig  2E  =  (C3-l-C4  +  r^-(-f,)Sxc^r-fCJ<:R (1) 

circuit  AofcB.\  gives 

2E=(C4  +  C,-fCi-hc..)S-fc,/--|-C,R, (2) 

and  BfcrC'B  gives 

2E  =  (Ci  +  C2  +  c.,  +  c,)^+c.,r  +  CJ\T\. (3) 

while  (VvrDC  gives 

2E=(C,H-C3-l-f3-hc.,)S-ff,r-j-C3R (4) 

The  e<iuations  of  continuity  are  :  — 

<'4+Ci  =  r., +Ci,  Ci  +  Co=o,-I-C2,  C.j-l-C,=ej  +  c, 

andC,-|-C4=C3  +  C4.  .     .     (5) 
KiiihiilV's  law  applied  to  the  outer  ring  gives  : — 

KK(C,-fCJ=R(C,-vC3), (ti) 

and  111  iiuu'r  yoke  ring — 

r(c,  +  ri)^r(C,  +  r,) (7) 

Consideration  of  current  flow  across  a  line  .ry  gives  : — 

C,  +  Ci  =  C,+r3 (8) 

Equation  (2—4)  gives,  ushig  (5)  and  (8)— 

0  =  2S(Ci-Cj)-(-r(ii-c,)-|-R(Ci-c,), 

or  (fj— rj)  (2S-fr-l-R)=0,  and  since  the  resistances  are  not  zero, 
'•i  =  ''3.  giving  by  (8)  C,=C,. 

Similarly,  we  get  rj=C4,Cj=C.,,  and  then  (7)givesCi=C2=C3=C4, 
wliile  (())  gives  C,  =  KC2=C3  =  KCj,  showing  that  if  Fig.  3  represents 
the  (lux  \vith  no  joints,  then  Fit',  t  shows  the  alteratio;i  due  to  two 
joints  as  shown,  the  yoke  (luxes  i\ main  as  before,  but  some  of  the 
stator  (lux  when  meeting  the  itiiiiMsod  reluctance  of  the  joint  now 
flows  through  the  adjacent  scctio  i. 

It  is  showni  by  Prof,  Bohle  thai  the  reluctance  of  a  ver>'  gool  butt 
joint  is  about  equal  to  that  of  ai  air-gap  01  mm.  long,  while  the 
reluctance  of  n  correspoiuling  lap  joint  is  about  one  third  nf  this 
value. 

Ass\nning  an  alternator  with  pole  pitch  at  core  of  100  rni.  mag- 
netic density  about   12,000  per  siiuare  centimetre  with  a  iiermea- 
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bility  of  about  1,200,  an  air-gap  of  01  mm.  has  the  reluctance  of 
12  <iii.  of  core,  in  .which  case  K  is  1-12 ;  with  B  only  9,000,  u  is  at 
least  1,800,  making  K  1-18.  Taking  the  smaller  value,  our  equations 
sliow  that 

2K  2-24 


(', 


=  KC'.orCi  = 


1  +  K'     2'12 


r,-=101ic„ 


In  order  to  determine  the  values  of  C\  or  Cj,  by  adding  equations 
I,  2,  3,  4.  and  noting  that  C, -(-C2  +  C3  +  C^=('i  +  r2  +  r3  +  Ci,  we  get 
8E=l(iri>S  +  4;-ir  +  2KR(Ci  +  Cj);   also,  since 

C..q=2C.=^c,;...2E^c.(4S..,f^;j). 

Assuming  a  probable  example  with  20,000  ampoie-turns  per  pole, 
8=25x10-5,   R=2xl0-5,  r=lxl0-5,   K=M2  as  above,  we   get 

O-Jtt  >'  20.000  X  2  .         ,  ., 

rx  Hl==48-5x  lO^,  and  Ci=^^.j1-:!  a  K)'',  the  differ- 


100  +  1 


4-4S 
2^ 


ence  being  2-8  x  10-*  lines  maximuiii,  being  nearly  2-8  per  cent,  of  the 
flux  per  pole.  If  we  now  consider  any  closed  loo[)  in  position,  say, 
OP  to  represent  the  circuit  consistmg  of  "shaft,  jicdestals  and  bed- 
l)late,  it  appears  that  I  lie  stator  core  flux  is  always  {greater  than  the 
corresponding  reverse  yoke  flux,  so  that  as  the  poles  rotate  there  is  a 
reversing  flux  through  this  loop,  whose  maximum  value  is  2-8  x  10-* 
lines.  The  E.JI.F.  induced  in  this  circuit  is  readily  calculated, 
assuming  a  sine  wave  of  flux  and  E.M.F.,  thus  :   Let  the  flux  wave  be 

do 
9=9,,  sin  27rro  t,  the  E.M.F.  e  at  time  /  is  e=  —10-^  volts  =  27rt\j  tpo 

cos  2tti\>1,  with  maximum  value  E„=  277^0  90  for  cos  2n^t—\. 
Effective  E.M.F.  being  Ep-^ -y/^  is  thus  E=444'v  9^  10-»  volts.  In 
above  example  we  get  E  =  4-44  x  50  x  2-8  x  10-==(i-22  volts.  If  the 
joints  are  equal  to  0-2  mm.  gap,  E  becomes  1 1  -5" volts. 

(/)  Jointa  ill  Rotor  Yoke. — This  case,  which  does  not  readily  occiu- 

with  turbo-alternators,  produces  a  result  similar  to  (c),there  being  no 

joints  in  stator,  but  two  opposite  yoke  .sections  have  reluctance  r, 

those  with  joint  Kr,   the  formula;  become  Ci=C2=C3=C^,  each 

/  2Kr  \ 

=  2E  -^  (  4S  -f  R  H |.     The  effect  in  this  case  also  is  to  produce  an 

\  1-l-Ky 

alternating  current  through  shaft,  &c. 

In  the  example  chosen,  case  (e),  the  simplest  form  is  assumed  ui 
which  the  two  joints  have  equal  reluctance,  but  in  practices  this  will 
not  always  be  so,  one  joint  making  better  contact  than  the  other.  The 
analytical  investigation  for  such  an  example  is  rather  t-edious,  but 
taking  resistance  in  the  ('^  quadrant  as  KR  as  before,  hut  that  in  the 
Cj  quadrant  as  K,K  similar  expressions  to  the  above  are  obtaini^d. 
It  will  be  foimd,  however,  that  the  yoke  flux  is  not  now  equal  in  all 
sections,  nor  is  Cj— c,=C2— C,,  &c.,  which  means  that  a  loop  OP  in 
the  C,  quadrant  will  register  a  different  voltage  when  P  is  in  the  Co 
position. 

The  diagrams  given  by  Prof.  Dobson  in  the  "  General  Electric 
Re\iew,"'  ap[)ear  to  be  erroneous  in  three  respects:  (1)  In  showing 
two  fluxes  crossing  each  other,  which  since  there  can  be  but  one  mag- 
netic force  direction  is  impossible.  (2)  With  joints,  the  yoke  flux  in  any 
quadrant  is  shown  equal  to  tlie  coiTcsponding  core  flux ;  if  this 
were  correct  no  E.M.F.  could  be  obtained  in  any  external  circuit. 
(;i)  Another  diagram  shows  the  yoke  fluxes  unequal  in  different 
quadrants,  while  my  investigation  shows  that  such  fluxes  are  all 
equal. 

It  is  usual  to  prevent  the  current  circulating  througli  the  shaft, 
bearings  and  bedjjlate  by  completely  insulating  one  pedestal  with  its 
water  and  oil  connections  from  bedplate;  but  the  current  could  be 
reduced  to  a  harmless  amount  by  interjjosing  a  counter  I').^LF.  in 
the  following  manner  :  Round  the  shaft  threatl  a  circular  laminaterl 
core  wound  with  a  fine  wire  coil,  to  the  terminals  of  the  latter  applj' 
in  E.M.F.  equal  in  magnitude,  but  opposite  in  phase  relation  to  that 
!■  erved  when  the  coil  is  an  open  circuit,  |)1ub  an  allowance  for  mag- 
I  lie  leakage  :  the  two  F.M.  F.s  balancing,  there  can  be  no  resulting 
I  iirrent. 

In  juactice,  the  pha.sc  of  induced  E.M.F.  relative  to  that  of  the 
iuriiature  winding  depends  on  the  position  of  the  stator  joint,  but 

II-  wcuking  pha.se  will  be  f6und  which,  with  a  small  additional 

'liiclaiice  inserted  to  give  the  necessary  lag,  gives  a  neaily  perfect 
■'|i|iosition. 

In  one  turbo-alternator  (capacity  12,000  K.v.v.,  six  poles,  with 
"ttttor  in  three  segments)  the  author  has  obitervci!  II  volts  from 
pedestal  to  bedplate,  the  former  being  insulated,  and  a  current  of 
300  ain])ero8,  when  tlur  pedestal  ami  bedplate  were  coniiccled. 

It  is  obvious  that  if  designers  arranged  the  stator  joints  to  be  equal 
lo  the  number  of  field  |)oles,  then,  jirovidcd  that  such  joints  had  all 


the  same  reluctance,  no  shaft  E.M.F.  would  oc:!ur,  although  there 
would  be  ed<ly  currents  in  the  magnet  poles,  due  to  the  fluctuating 
field.  In  practice  it  would  be  nearly  impossible  to  ensure  all  joints 
haxTug  equal  reluctance,  so  that  it  would  not  be  worth  incurring  the 
extra  expense;  involved  in  having  the  extra  number  of  joints. 

In  machines  of  such  capacity  that  the  stator  cannot  readily  he 
constructed  as  a  continuous  ring,  the  manufacturers  ought  to  arrange 
for  conqilete  insulation  of  bearing,  an  opjiosing  E.M.F.  coil,  or  im- 
pedance coil  round  the  shaft. 


METHODS  OF  MEASURING  THE  STRENGTH  OF 
WIRELESS  SIGNALS. 

BY   E.    W.    JURCHANT. 

InirodiicHou. — The  importance  of  accurate  measurement  of  signal 
strength  is  generally  recognised  at  the  present  time,  as  it  is  only  by 
systematic  measurements  and  careful  observation  of  the  corres- 
ponding atmospheric  condit-ons  that  knowledge  can  be  gained  of  the 
factors  affecting  the  variatio->a  which  are  known  to  occur  in  the 
strength  of  signal. 

Duddell  and  Taylor  were  some  of  the  first  to  attempt  accurate 
measurements  of  wireless  sigraLs.  In  their  experiments,  made  over 
10  years  ago,  the  current  used  for  transmitting  from  a  small  antenna 
was  measured  on  a  hot  wire  ammeter  and  the  current  received  by  a 
sensitive  Duddell  thermoammeter.  Working  over  short  range  they 
estabHshed  the  relation  (the  form  of  which  is  now  generally  accepted) 
KI,./(, 
(ob  +  r) 

K  being  a  constant.  Is  the  sending  current  in  th<'  antenna,  //j  the 
height  of  the  sending  antenna,  I,  the  current  recei\ed  and  r  the 
resistance  in  the  receiving  antenna  circuit. 

The  constant  K  depends  on  the  height  of  the  receiving  antenna. 
It  has  been  shown  by  Zenneck  (the  calculation  being  elaborated  by 
Austin)  that  the  electrostatic  held  at  a  distance,  D,  from  a  linear 
oscillator  is  given  by 

R= 


XDxSxlo'"' 


where  /„  is  the  length  of  the  linear  oscillator,  I„  the  current  in  the 
oscillator,  and  X  the  wave-length.  It  follows  that  the  received  current 
win  depend  on  the  length  of  the  receiving  oscillator  Ir  and  on  the 
resistance  of  the  receiving  circuit  R.     Thus,  for  two  linear  oscillators, 

^°^XDR3xlO»' 
When  the  antenna  is  earthed,  the  aerial  can  be  regarded  as  having 
half  the  length  of  the;  corresponding  linear  oscillator,  and  that  only  half 
the  length  of  the  oscillator  is  eft'ective  in  emitting  energy.  "  Since  the 
energy  varies  as  1-,  the  effective  length  of  the  oscillator  is\/2/.    Thus 

and  the  equation  for  the  received  current  takes  the  same  form  with 
h„  and  //,  substituted  for  ?„  and  Ir.  This  formula  cannot  be  accejited 
without  modilication,  but  the  calculation  gives  a  probable  form  for 
the  equation  of  received  current. 

Howe  has  calculated  the  received  current  on  the  assumption  that 
the  transmission  is  between  two  conducting  surfaces,  one  formed  by 
the  earth  and  the  other  by  the  co.nducting  layer  of  ionised  air  that 
exists  at  high  altitudes. 

The  equation  for  the  received  current  has  been  ^'erified  experi- 
mentally by  Austin,  between  a  shore  station  and  a  ship,  and  ho  has 
modified  the  original  form  by  introducing  a  term  representing 
absorption  by  the  atmosphere.     He  has  given  the  formula 

4-25I„/»;A,. 
Ir=      — ^-, 
XOevA 
where  currents  arc  in  anqieres.  and  distances  and  lengths  in  kilo- 
metres ;    a  is  a  constant  which  =  0-OI5.     J.   L.   Hogan,  in  another 
formula  of  the  same  form  (but  using  different  units),  which  is  based 
on  observations  made  between  the  Arlington  station  and  the  S.  fS. 
Salem,  gives 

_3;92r„Mr 

XDc  \'\ 
In  the  formula  h,,  h,  are  in  feet,  1)  is  hi  kilometres  and  X  is  in  met  res. 
These  attempts  to  take  account  of  absorjilicm  are  only  approximate, 
and  of  value  in  giving  the  order  of  magnituile  of  the  current  that  may 
be  expected  to  be  received.  It  is  well  known  that  signal  strength 
•  Paper  rend  Ix'fore  the  Wireless  Society  of  Loiidun. 


268 


THE  ELECTRICIAN,  MAY  2»,  1915. 


undergoes  rapid  and  large  variations,  which  indicate  that  absorption 
(if,  to  avoid  circumlocution,  one  calls  the  effect  that  u  produced  by 
that  term)  is  sometliing  that  varies  verj'  largely,  and  it  is  these 
variations  which,  it  is  hoped,  may  be  examined  and  discussed  further. 

As  examples  of  the  kind  of  variations  that  have  been  observed.  I 
have  some  diagrams,  obtained  with  the  measuring  appliances  we 
have  in  Liverpool,  which  exhibit  large  and  sudden  changes  in  signal 
strength.  The  most  marked  difference  is  that  between  day  and 
night.  This  difference  varies  with  the  time  of  year,  and  also  from 
day  to  day ;  generally  speaking  the  difference  is  smaller  in  summer 
than  in  winter,  and  it  differs  in  all  jirobability  with  latitude.  In  any 
given  month  the  sunset  effect  varies  with  the  weather  condition.s. 
and  a  study  of  the  variations  occurrmg  during  a  complete  24  hours 
is  likely  to  throw  much  light  on  the  extent  and  cause  of  these 
changes. 

One  of  the  most  remarkable  phenomena  that  have  recently  been 
emphasised  is  the  difference  between  the  Pacific  and  the  Atlantic 
as  areas  for  wireless  transmission,  the  Pacific  area  being  apparently 
much  more  favourable  than  the  Atlantic  area.  This  result, if  it  is  to 
be  examined  scientitically,  will  necessitate  absolute  measurement  of 
signal  strength  as  well  as  comparative  measurement  at  isolated 
stations. 

Receiving  Aerial  and  Earlh. — Before  attempting  accurate  measure- 
ments it  is  necessary  that  the  conditions  at  the  receiving  station 
should  be  as  constant  as  possible.  To  obtain  the  best  results  the 
aerial  should  be  of  standard  form,  and  as  free  as  possible  from  sur- 
rounding obstacles,  such  as  trees  and  houses.  This  is  not  necessary 
except  when  absolute  measurements  are  to  be  made.  The  second  factor 
which  is  important,  whatever  Idnd  of  measurement  is  to  be  attempted, 
is  the  resistance  between  the  aerial  and  earth.  In  ordei-  to  get  good 
results  it  is  essential  that  the  earth  resistance  .should  be  as  constant 
as  possible.  The  ordinary  form  of  earth  recommended  in  connection 
with  lightning  conductors  or  in  i50wer  station  work  is  a  plate  of  copper 
buried  in  a  damp  place  and  surromided  with  coke.  This  forms  an 
excellent  earth  forjwireless  work  also.  In  our  measiu-ements  we  have 
used  a  water-pipe  system  as  our  earth,  comiecting  it  to  a  fairly  large 
capacity  area  ;  this  has  been  found  quite  satisfactory.  Recently  we 
have  excavated  a  trench  about  2.5  yds.  long  close  to  the  laboratory,  and 
are  laying  copper  strip  in  this,  co.meeted  to  a  plate  of  copper  about 
6  sq.  ft.  in  area.  The  important  point  is  that  the  strip  should  ex- 
tend over  as  large  an  area  of  ground  as  possible.  Another  earth  with 
which  we  are  experimenting  is  formed  bydri\Tngtwelve2in.  pomted 
cast-iron  pipes  into  the  ground.  One  rather  surprising  fact  we  have 
noticed  in  connection  with  the  excavations,  is  that  the  amount  of 
moisture  in  the  sandstone,  completely  covered  by  buildings  and 
paving,  is  verj-  large.  In  sand  taken  from  a  concreted  yard,  which 
has  not  been  opened  for  10  j'ears  and  which  was  surrounded  on  all 
sides  by  buildings,  the  sand  was  found  to  contain  over  10  per  cent,  of 
moisture.  This  leads  one  to  expect  that  the  earth  resistance,  even 
in  this  soil,  which  might  have  been  expected  to  be  fairly  non-con- 
ducting, will  actually  turn  out  to  be  quite  small  and  constant.  For 
a  given  aerial  and  tuning  arrangement  it  is  evident  that,  with  a  given 
amplitude  of  wave,  the  received  antenna  current  will,  on  a  tmied 
antenna,  depend  solely  on  the  resistance  of  the  aerial  system,  includ- 
ing the  resistance  to  earth ;  if  this  is  constant,  then  the  aerial  may  be 
regarded  as  one  which  will  enable  energy  measurements  to  be  niade 
with  considerable  prospect  of  accuracy. 

IHrert  V.  Indirect  Meamrement, — The  most  obvious  way  of  measur- 
ing the  received  signal  is  by  using  an  instrument  which  will  read  the 
actual  antenna  current  or  the  voltage  on  the  receiving  antenna 
circuit.  This  method  was  used  by  Duddell  and  Taylor,  and  Howe 
has  recently  employed  a  sensitive  thormo-aninioter  for  measuring 
the  current  received  in  London  from  Brussels,  Paris  and  elsewhere. 
The  difficulty  in  this  method  of  measurement  is  the  sensibility  of  the 
instrument.  The  power  available  for  operating  the  instrument  at 
Liveq)ool,  for  exami)le,  with  the  signals  from  Paris  amounts  to  less 
than  1  microwatt,  and  these  are  ^■ery  powerful  signals.  Many  of 
those  which  it  has  been  ])ossible  to  record  by  using  a  rectilied  current 
have  given  no  more  [jower  than  2.50  micro-microwatts,  and  records 
could  be  taken  with  even  smaller  powers.  A  continuous-current 
instrument,  where  a  local  magnetic  field  can  bo  used,  such  as  is 
employed  in  the  Einthoven  galvanometer,  can  operate  with  one 
micro- microwatt;  but  this  sensibility  is  out  of  the  qtiestion  for  an  alter- 
nating-current inHtnjment.  The  Duddell  thermoammetcr  is  probably 
the  most  sensitive  alternating-current  instrument  that  has  yet  been 
ma<le,  and  this  requires  a  ])ower  of  the  order  of  1  microwatt  "to  give  a 
reasonably  l.irge  (l.-tlecli(,n.  The  other  type  of  hislnnuent  that  has 
been  proposed  is  a  thn-.i<l  (.|eclrostalic  instrument;  but  it  is  verj' 
climciilt  to  get  H..nsil,ility  with  this  type  worked  idiostatically,  and 
(illhoiiKl,  Home  mslninienla  have  been  made  of  microscopic  dimen- 
t-'^r* .'"  i""  ■■"  V'  ■'"l"'"^'^  *'iP'''  Hensibility.  no  groat  success  has 
tutherlo  b,.,.n  achieved.     Some  of  th..  b..st  work  in  this  direction  has 


been  accomplished  by  Wulf,  but  in  his  experiments  he  has  used  a 
heterostatic  type  with  a  powerful  auxiliary  field  in  conjimction  with 
a  detector.  Another  type  of  receiver  which  might  be  used  direct  in 
the  aerial  is  the  hot-wire  barretter,  but  this  detector  is  so  fragile  and 
easily  burnt  out  that  it  woiUd  not  stand  much  chance  of  success. 

One  of  the  greatest  difficulties  in  making  accurate  measurement  is 
the  elimination  of  "  atmospherics."  During  the  summer  these  are 
very  frequent,  even  m  the  latitude  of  Liverpool.  It  is  impossible 
to  get  rid  of  them  altogether.  Where  a  condenser  is  used  in  series 
^^•ith  the  aerial,  as  is  done  in  many  cases  (and  the  arrangement  is  one 
which  gives  excellent  tuning),  it  is  desirable  to  have  an  inductive 
leak  from  the  aerial  to  earth.  This  plan  is  adopted  in  the  standard 
JIarconi  receiving  station,  and  there  is  no  novelty  about  it,  but  it 
saves  trouble.  We  found  a  choking  coil  with  an  iron  core,  with 
comparatively  small  resistance  (10  ohms.)  quite  satisfactory,  and 
its  comiection  or  disconnection  produced  no  appreciable  effect  on 
the  strength  of  the  signal  which  was  being  measured.  The  special 
double-valve  arrangement  now  used  by  the  Marconi  Company  to 
prevent  interference  was  not  tried,  as  the  Fleming  valve  was  not 
found  suitable  for  acciu-ate  work  in  measurement.  A  weak  coupling 
assists  in  efimmating  atmosjiherics,  and  with  2,000  metres  tunmg 
we  did  not  find  them  troublesome  mider  any  but  the  most  mifavour- 
able  circumstances.  The  arrangement  recently  described  by  Austin 
seems  to  be  a  useful  contrivance.  Tliis  consists  of  an  arsenic  silicon 
crystal  combination  shimted  across  the  recei^"ing  inductance;  the  re- 
sistance of  this  falls  rapidly  with  increasing  current,  and  hea\-y  atmos- 
pheric discharges  are  thus  diverted  direct  to  earth. 

Measurement  by  Coupled  Secondary  Circuit. — For  many  reasons, 
a  coupled  secondarj'  circuit  for  receiving  the  signal  is  greatly  to  be 
preferred  to  direct  measurement.  There  is,  of  course,  a  certain 
loss  in  power  by  the  use  of  this  arrangement ;  but  the  advantage  to 
be  gained  in  greater  selectivity  far  outweighs  any  small  loss  in 
efficiency  which  is  entailed.  The  antemia  current  flowing  in  the 
aerial  can  be  estimated  from  the  constants  of  the  circuit  in  a  manner 
winch  I  explained  in  my  I.E.E.  Paper.  This  estuuation  necessitates 
the  employment  of  an  auxiliarj' circuit,  which  gives  out  a  series  of 
waves  of  the  same  wave-length  as  t  Iiose  which  are  being  measured,  pro- 
duced by  a  current  flowing  m  a  local  circuit,  the  value  of  which  can 
be  measured  bya  thermoammetcr.  Pro\'ided  the  unit  ualuiductions 
between  the  coils  of  the  local  circ\iit  and  the  secondary  circuit  of  the 
receiving  system  can  be  measured  accurately,  the  measurement  cf 
the  anteiuia  current  can  be  made  as  easily  as  if  it  is  measured  in  the 
antenna.  As  stated  above,  the  greater  selecti^ty  obtained  by  using 
two  circuits,  both  of  which  are  tuned,  insteiwl  of  using  a  tuned  aerial 
circuit,  is  very  advantageous,  and  enables  signals  to  be  read  which 
differ  comparatively  Uttle  in  waxc-lcnglh  from  others  that  may  be 
l^roduced  locaUy,  even  wlicn  the  local  stations  are  powerful.  The 
coupling  we  have  used  between  aerial  and  antenna  is  less  than  4  per 
cent,  and  it  was  found  necessarj-  to  weaken  the  co\ipling  to  this  extent 
in  order  to  avoid  interference.  \\'ith  a  tuned  aerial  and  thermo- 
ammeter.  w  ork  woidd  have  been  impossible. 

A  very  simple  method  of  calibrating  the  secondary  circuit  has  been 
adopted  by  Prof.  Fleming.  He  induces  in  the  primary  coil  of  the 
anteima,  after  it  is  disconnected  fnuu  the  aerial,  a  current  from  a 
local  circuit  which  is  varied  until  it  produces  the  same  effect  in  the 
secondary  circuit  as  the  received  signal ;  in  this  method  the  antenna 
current  is  replaced  by  a  cuiTcnt  produced  locally,  which  can  be 
measured  indirectly  by  a  thermoamnicter.  The  measurement  is  simple, 
and  involves  no  estimation  from  the  constants  of  the  circtiit  apart 
from  that  involved  in  the  determination  of  the  variable  coupling  of 
the  auxiliary  circuit. 

Types  of  Detector. — It  is  difficult  to  decide  on  the  type  of  detector 
which  is  most  suitable  for  p\irposes  of  measurement.  A  considerable 
number  of  experiments  were  made  in  1913,  when  the  measurement  of 
the  Paris  signals  was  first  midertaken  in  Liverjjool  to  determine 
which  was  the  best  for  the  ])mpose.  We  decided  on  a  rectifyuig  ty|)e 
used  m  connection  with  a  sensitive  galvanometer.  The  detector 
wliich  we  finally  adopted  w;us  thi'  IVrikon.  a  combination  of  zincite 
and  chalcopyrites,  which  gives  great  sensitiveness,  and  which,  mider 
favourable  condition,  is  reliable.  The  drawback  to  this  detector  is 
tliat  it  follows  a  square  law,  and  that  it,  therefore,  becomes  very 
insensitive  for  very  weak  signals.  This  point  was  tested  with  a 
number  of  different  crj'stal  ))airs,  luit  the  residt  was  always  foinul  to 
be  the  same.  As  I  pointed  out  recently,  (Ids  seems  to  show  that  the 
act  i(m  of  these'crystals  is  tlierinii-eUctric  rat  her  than  rectifying.  l''or 
larger  currents  however,  the  reclilication  <'ITect  comes  ii\  and  the 
rectified  current  in  the  local  riniiit  becomes  ap))roxinuvtely propor- 
tional to  the  current  in  the  local  circuit  rat  her  than  to  the  (current)-. 
.'Vnother  crj-stal  pair,  which  has  been  much  recommended  aiul  which 
was  tried,  was  the  /incite  bornite  (or  erubisite)  combination.  A 
number  of  tests  was  made  with  this  and  the  characteristic  curve  of 
the  combuiation  obtained.  Some  of  these  curves  arc  shown  in  Fig.  1, 
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and  it  will  be  seen  that  the  current  (in  the  detector  circuit)  is  propor- 
t  iiinal  to  the  square  of  the  current  in  the  oscillating  circuit.  Anumber 
(if  investigators  have  used  the  Galena  detector,  notably  Take  and  Vos, 
Aliraham  and  others.  Abraham  has  made  a  series  of  measurements 
cm  the  Galena  detector,  and  has  shown  that  it  also  obej's  the  square 
law,  although  it  has  often  been  stated  to  be  of  the  valve  type.      It 
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would  seem  that  the  majority  of  crystal  detectors  obey  the  square 
law  quite  closely  for  the  small  currents  which  pass  through  them  when 
they  are  being  used  as  wireless  detectors. 

One  detector  of  great  sensitiveness  is  the  Fleming  valve, in  which 
the  unidirectional  conducti\'ity  between  the  filament  of  an  incan- 
descent lamp  and,  a  metal  plate  arranged  close  to  if,  in  an  exhausted 
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^FlC.     2. — ('riATiAtJTERISTIO   CuRVE    OF  ZrNCfTE-BOR.VITE    C'RYSTAI,. 

TheRMO-AMMBTER  DEFLECTrON   a  (Cusbbnt)^ 


I  inployed  to  rectify  the  high-frequency  alternating  (current  in 
Hating  circuit  of  a  receiver.     A  number  of  e.\])eriment»  were 


the  oscillating ., , 

made  with  this  form  of  detector,  as  it  was  anticiijatod  that  it  might 
prove  more  reliable  than  tlie  crystal,  and  it  has  the  gicat  advantage 
of  not  requiring  resetting  after  a  violent  atmospheric  discharge.which 


comjjletely  destroys  a  crystal  pair.  Fig.  2  shows  the  curve  of  ciurent, 
through  such  a  valve  when  a  variable  P.D.  is  applied  to  it,  fii-st  in  one 
direction  and  then  in  the  other.  The  current  wasnever  increased  to 
the  saturation  point,  as  the  object  of  the  experiment  was  to  detcr- 
mir.e  what  voltage  would  operate  the  valve  without  an  auxiliaiy 
battery,  and  also  what  constancy  of  current  could  be  expected  under 
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Fig.  3. — Curve  showtng  Relation  between  Current  tiirouoh 
Local  Circuit  of  Fleming  V.alve  with  VjIRYTOG  Volts  (below 
Saturation  Current).  Resistance  in  Local  Circuit  10,000  ohms. 
Volts  on  FrLAMENT=12. 

those  conditions.  The  form  of  valve  u.sed  in  the.se  experiments  was 
a  carbon  lamp  with  V  shaped  filament  arranged  in  a  bulb  with  a  nickel 
plate  parallel  to  its  j)lane.  The  filament  was  worked  at  a  tempera- 
ture correspomUng  with  an  efficiency  of  1  c.p.  for  3  watts,  and,  in 
passuig,  one  maynotice  the  well-known  fact  tliat  the  rectifying  action 
is  enormou.sly  greater  as  the  temjicratuic  nf  i  hr  tilanicnt  is  raised.  It 
is  well  known  that  tantalum  gives  better  rrsidfs  than  carbon, and  it 
may  be  e.xpected  that  tungsten  would  do  even  better,  as  it  seems 
that  the  operation  of  the  detector  depends  more  on  the  gas  inside 
the  bulb  and  on  the  velocity  with  which  the  ions  can-ying  the  current 
are  shot  off  than  on  the  material  of  the  filament.  It  will  be  noticed 
that  in  this  valve  a  P.D.  of  almost  1  volt  was  required  to  bring  the 
valve  current  to  a  value  at  which  the  current  will  change  considerably 
for  a  comparatively  small  change  in  the  P.D.  applied  to  j)roduce  it. 
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Fid.  4. — CuRVKS  snowtNG  Relation  between  C^urrent  in  Local 
Circuit  of  Fleming  Valve  with  a  Resistance  of  10,000  oums  in 
Local  Circuit  and  with  a  Varying  P.D.  Distance  from  Filament 
TO  Plate  reduced  to  about  I'O  mm. 

A  new  valve  wa-s  then  constnieted  with  a  thicker  liiaincnl  a-id  with 
the  plate  about  1  mm.  from  the  filamenl,  in  order  to  atd'inpt  lo 
reduce  the  voltage  for  maximum  sensibility  and  make  the  valve  direct 
acting.  The  cm'ves  obtained  with  this  new  bulb  are  shown  in  Fig.  3. 
It  will  he  seen  that  the  voltage  required  to  j>roduco  a  rectified  current 
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is  much  less,  and  the  shape  of  the  curve  of  current  quite  difEerent  from 
that  in  the  otiier  case.  With  the  resistance  used  in  the  local  cir- 
cuit, however,  the  current  due  to  the  valve  itself  became  much  larger 
in  comparison  with  the  current  due  to  the  auxiliary  batten,',  and  with  a 
positive  current  a  P.D.  of  nearly  O'l  volt  was  required  to  neutralise  the 
local  E.M.F.  Further,  it  wasfoimd  that  the  current  produced  bA-the 
valve  itself  was  very  variable.  Two  curves  obtained  from  the  same 
valve  within  half-an-hour  are  shown  in  the  figure.  It  was  decided, 
therefore,  not  to  attempt  to  use  this  valve  for  purposes  of  measure- 
ment. 

(To  be  concluded.) 


THE  FUTURE  PROGRESS  OF  CABLE  TELEGRAPHY.* 

BY  H.  W.  MALCOLM,  D.SC. 

{Conchuled  from  par/e  2(10.) 

Summary. — An  analytical  study  is  made  of  the  problem  of  increasing 
the  speed  of  the  submarine  telegraph  cable,  and  of  rendering  it,  if  pos- 
Bible,  distortionless.  The  problem  is  attacked  from  first  principles  in 
order  that  clear  ideas  may  be  obtained.  The  discussion  comes  under 
three  heads  :  (a)  Distortion  and  how  it  is  produced  :  (5)  Present-day 
methods  of  reducing  distortion  ;  and  (c)  The  loaded  submarine  tele- 
graph cable.  Tables  and  diagrams  are  given  throughout  so  as  to  render 
the  results  readily  available  to  those  who  have  not  the  time  to 
follow  the  processes  by  which  they  are  obtained. 


now  gone  and  the  curves  closely  resemble  -eacli  other  except 
thab  the  front  of  Ciu-ve  A  is  steep  at  0-3  second,  and  resembles 
curve  A  of  Fig.  -17  f  jr  a  single  condenser  with  twice  tlie  loading. 
If  the  cables  were  replaced  by  meshes  the  discontinuities  in  the 
curvature  of  both  these  curves  would  disappear,  and  although 
steep  they  would  not  be  absolutely  perpendicular,  but  would 
be  smoothed  ofi  as  in  curve  A  of  Fig.  4.5. 

To  restore  the  sharpness  to  the  head  of  ciu've  A,  Fig.  .52,  all 
that  is  necessary ^is^to  reduce  the  size  of  the"condensers.  The 
arrival  current  curve  for  the  ])lain  cabled  with  condensers 
Ks=K,.=Ki/20,  or  half  those  of  Fig.  52,  isTgiven  in  Fig.  18, 
curve  B.*  The  general  course  of  the  loaded  cable  curve  may 
easily  be  drawn  from  it  without  calculation  by  combining  with 
it  the  steep  fiont  of  curve  A,  Fig.  52. 

.When  t  is  only  slightly  greater  than  Zi^/LK,  the  series  (32) 
is  only  very  slowly  convergent.  A  more  rapidly  convergent 
series  may  be  obtained  by  integrating  it  with  respect  to  t. 
The  quantity  of  electricity  still  lacking  in  the  condenser  at 
time  t  after  the  steady  Fi.M.F.  has  been  applied  at  the  sending 
end  is 
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Cable  with  Less  Loading. 


It  is  interesting  to  examine  the  effect  of  a  reduction  in  the 
amount  of  loading  on  Curve  A  of  Fig.  50.  From  Fig.  44  it  is 
clear  that  the  height  of  the  head  of  the  signal  is  much  dependent 
on  the  inductance,  and  a  substantial  reduction  in  the  inductance 
may  cause  the  sharp  peak  to  vanish  altogether.  Keeping  the 
condensers  of  the  same  size  as  before,  let  L/R  =  KRP/200,  and 
therefore  L  =  47-6  m.h.  Then  /VLK  =  0-308  second,  and  the 
height  of  the  signal  head  is  4-826  mm. a.  per  volt. 

The  first  and  second  terms  of  the  series  (32)  are  now  hyper- 
bolic, as  is  seen  from  Table  XXXIX.  They  are  contained 
in  Table  XL.,  from  which  curve  A,  Fig.  52,  is  plotted.  The 
circular  terms  have  been  calculated  for  the  instant  i=0-4,  and 
also  for  i  =  0-5,  by  which  time  they  almost  cease  to  count,  owing 
to  the  rapid  decay  in  g-K'/^L  due  to  the  smaller  value  of  L. 
Curve  B  is  the  same  as  Curve  B  of  Fig.  48.     The  sharp  peak  is 
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which   contains  the  rapidly-increasing  factor  v?  in  the  de- 
nominator.    For  all  values  of  t  which  are  not  close  to  the 
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Table  "XL-— Tig-  52,  Curve  A. 
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ci-itical  it  is  sufficient  to  consider  only  the  lirst  two  or  hyperbolic 
terms  of  the  series.  Thus,  when  ^  =  0-4  second,  Q,  calculated 
from  (38)  is  G-765  microcoulombs  per  volt.  Now  the  total 
.  „  .  .  .  ^  K/  E 
charge  in  the  receiving  condenser  at  nifinite  time  is  ^ »  =  i  a  ^  1 9 

=^7-289  microcouk)mbs  per  volt.  Hence  the  charge  accumu- 
lating between  time  l  =  l\'\Ai  and  <=0-l  .secimd  is  the  dif- 
ference of  the.se  two.  or  0-52 1  micro-coulomb  per  volt.  Dividing 
this  quantity  l)y  the  time.  0-1 -0-308 second,  the  mean  current 
is  found  to  be  5-()7  mni.a.  per  volt  at  ^=0-35  second,  which 
affords  a  confirmation  of  the  portion  of  curve  A  sluiwn  broken 
liecause  uncertain. 

Elemkxtahv  Dot  Signals. 
The  curves  of  Fig.  50  may  be  used  to  form  tlu-ir  elementary 
dot  sigiuils  in  the  usual  way,  and  from  them  any  message  may 
be  built  up.  In  Fig.  53  the  time  of  contact  is  s\ip})osed  to  be 
001  .second  in  both  cases.  Curve  .\  is  fm-  20  loaded  meshes 
with  condensers  and  curve  h  for  20  plain  meshes  with  coii- 
den.sers.  If  the  breadth  of  the  signals  at  half  tlu-ir  height  be 
taken  as  a  measure  of  the  relative  times  required  for  their 
formation,  the  tinu-s  required  are  in  the  proportion  27  to  7,  or 

•  "Theory,"  Tui:  Ki.nr  phkian.  May  31.  p.  317.  1912. 
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nearly  4  to  I.''?  Inotlier  words,  if  , the  rate  of  signalling  in  the 
one  case  were  50  words  a  minute,  in  the  other  case  the  speed 
could  beTincreased  to'200  words~a  minute  1  without  sacrifice  of 
U'<;ibility.  The  sharp'dip  in  curve  A  could  easily  be  removed 
l)v  a  curbing  current  of  half  the  height  or  half  the  duration,  put 
uii  at  0-08  second  later.  Moreover,  the  excess  of  height  in 
curve  A  over  curve  B  could  be  converted  into  increased  sharp- 
ness of  response,  as  iUustrated  fidly  in  Part  II.,  thus  tending 
to  a  further  increase  in  speed  of  transmission. 

Peinciples  Undeklyixg  the  Design  of  a  Loaded  Cable. 
As  the  conditions  which  determine  the  speed  of  a  telegraph 
cable  when  loaded  differ  entirely  from  those  that  have  hitherto 
prevailed,  it  may  be  well  to  outline  here  the  process  of  thought 
which  may  be  followed  by  the  telegi'aph  engineer  when  he  is 
called  upon  to  design  a  loaded  cable.  Instead  of  the  "  KR  " 
law  we  have  the  formula 

for  the  height  of  the  signal  head,  which  requires  correction  as 
explained  for  the  presence  of  any  apparatus  with  resistance  or 
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Fio.  53. — Elementary  Dot  .Signal.     Timk  of  Contact  0  04  Second. 

Curve  A.— 20  loaded  meshes  with  condensers  J  Ks-^K,ii^Kl/10;  L/R^*^^' 

Curve  B. — 20  plain  meshes  with  condensers  :  Ki=K,=K(/10  ;  L=0. 

impedance.    The  length  of  the  cable  and  the  speed  at  which  it  is 
to  be  worked  are  fixed  by  economic  considerations.  Now,  instru- 
mental limitations  fix  a  certain  minimunr  of  current  which  the 
best  available  receiving  apparatus  recjuires  if  it  is  to  work  satis- 
Ifactorily  over  long  periods  at  the  given  speed.      To   make  it 
[more  sensitive  would  les.sen  its  reliability,  and  tests  on  the 
lapparatus  itself  will  determine  this  limiting  current.     Hence 
'  .  is  known  ;  also  E  is  fi.Ked  from  considerations  of  safety  of  the 
Idielectric.    There  renwin  only  R,  K  and  L.     Of  these  three  K 
can  vary  only  within  narrow  limits,  say  from  O-.'i  to  01  mfd.  per 
There  are  left,  therefore,  only  R  and  L  at  disposal.   The 
ictor  ^K/L  in  C,  is  of  small  importance  compared  with  tlie 

sponential  e    ^'  *^  i- ;  hence,  for  C,  to  be  great,  it  ls  necessary 

I  make  RZ  ^  -  as  small  as  possible ;  or.*/  ^  ..j  as  small  as 

'"ssible — I.e.,  the  ratio  of  the  conductor  time-constant  L/R  as 
^reat  as  possible  in  comparison  with  the  capacity  time-constant 
KRP. 

Since  _^  A/   ,    is  directly  proportional  to  R  and  inversely 


proportional  only  to  the  square-root  of  L,  it  follows  that  a 
chauLje  in  R"makes  itself  felt  in  much  greater  proportion  than 
one  in  L.  But  the  magnitude  of  R  fixes  the  weight  of  copper, 
and  therefore  of  dielectric,  and  with  these  the  cost  of  the  cable 
is  fixed.  A  trial  value  for  R  may  be  assumed,  and  the  mecha- 
nically best  available  coils  with  the  lowest  time-constant  may 
be  supposed  placed  in  the  cable  at  suitable  distances.  Sub- 
stituting these  values  in  the  formula,  C,  is  determined.  If  not 
satisfactory  the  assumptions  must  be  readjusted.  Alter- 
natively, if  continuous  loading  is  adopted,  one,  two  or  three 
layers  of  iron  wire  may  be  placed  round  the  wire  ;  the  increase 
in  L  which  they  produce  is  known  from  experiments  on  short 
sample  lengths,  and  also  the  alteration  to  K.  If  these  do  not 
give  a  satisfactory  value  of  C^  they  must  suffer  readjustment — 
if  necessary,  R  must  be  increased.  Finally,  the  arrival  curve 
must  be  calculated,  and  corrected  for  the  spacing  if  coil  loading 
is  used.  By  means  of  the  anival  curve  typical  signals  may  be 
constructed  at  the  required  speed,  and  a  comparison  of  these 
with  similarly  calcidated  signals  and  with  those  actually  obtained 
in  practice  will  enable  the  designer  to  state  with  confidence 
whether  his  plan  will  meet  the  specification  or  not. 

Conclusion. 

From  the  foregoing  discussion  of  the  question  of  improved 
transmission  it  is  evident  that  much  may  be  expected  from  the 
present  type  of  cable  by  advance  along  the  lines  which  are 
indicated  by  theory  for  the  improved  formation  of  the  signals 
at  the  sending  end,  and  for  their  better  detection  at  the  re- 
ceiving end.  The  principle  of  all  these  methods  has  been 
shown  to  consist  in  the  sacrifice  of  the  magnitude  of  the  signal 
for  the  purpose  of  obtaining  improvement  in  its  shape.  The 
natural  corollary,  and  the  complement  to  this  process,  is  the 
restoration  of  size  by  reduction  of  attenuation,  a  result  which  is 
only  to  be  attained  by  loading.  In  contradiction  to  the  generally 
accepted  o])inion,  it  has  been  showni  that  the  increase  in  in- 
ductance which  can  be  attained  in  practice  is  far  from  b(Mng 
inefl'ective  in  the  telegraph  cable.  But  in  order  that  the  full 
significance  of  loading  may  be  brought  out  the  signalling  con- 
ditions must  be  re-arranged.  Hitherto  signals  have  been 
formed  exclusively  by  the  extended  "  tail  "  of  the  arriving 
wave,  the  "'  head  "'  bemg  infinitesimal.  By  the  use  of  load- 
ing the  steep  head  may  bo  given  sufficient  height  to  actuate 
the  receiver,  and  the  tail  may  be  reduced  to  a  convenient 
size  by  adjustment  of  the  signalling  apparatus.  It  is  not 
merely  a  question  of  improved  speed,  but  rather  of,  a  funda- 
mental change  ui  the  method  of  transmission  —  a  change 
which  will  bring  submarine  telegraphy  into  line  with  tele- 
graphy on  land  and  render  available  all  the  systems  of  sig- 
nalling which  are  employed  on  land.  It  follows,  as  a  fkst  step, 
that  if  the  design  of  a  new  cable  is  to  make  any  pretence  to 
scientific  exactitude  it  is  essential  that  all  the  cable  constants 
should  be  specified  and  measured,  for  on  the  attenuation  con- 
stant and  not  on  the  "  K.R."  of  the  cable  will  the  speed  of 
working — and,  therefore,  the  value  of  the  cable — increasingly 
depend.  At  least  as  great  an  advance  may  be  hoped  for  as 
in  telephony,  where  such  an  altogether  disproportionate  in- 
crease in  efficiency  has  been  attained  without  increase  of  cost, 
that  it  is  now  inconceivable  for  a  new  cable  of  any  importance 
to  be  laid  without  loading  of  some  kind. 

It  is  probable  that  the  loading  of  the  first  telegraph  cable 
will  be  carried  out  on  the  continuous  plan.  In  ordiT  to  obtain 
from  it  the  full  speed  of  which  it  is  capable  it  may  be  neces.sary  at 
fii-.st  to  work  the  cable  simplex.  This  objection  would  disappear 
if  the  cable  were  multiplexed,  for  then  the  allocation  of  the  cir- 
cuits could  be  arranged  at  will.  Thuf ,  it  might  bi'  found  con- 
venient to  work  a  type-printing  multiplex  systeni  during  the 
day,  and  high-speed  automatic  at  night.  Into  the  methods 
of  multiplexing  long  cables  it  would  be  inadvisable  to  enter  at 
this  stage,  but  it  may  be  predicted,  in  passing,  that  all  will  be 
found  to  depend  fill-  the  drgrce  of  their  success  on  the  amount 
of  inductance  present  in  the  cable. 

Nevertheless,  sooner  or  later  th(i  jjioblem  of  coil  loading 
must  be  faced.  The  difficulties  of  placing  coils  of  fine  wire 
within   till!  sheathiiiir   of  a  cubic,    uiid  <if   maintaining   their 
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insulation,  are  great,  but  ■within  recent  years  they  have  all 
been  overcome  in  telephony-.  The  objection  may  stiU  be 
raised  that  the  problem  of  loading  the  telegraph  cable  is  more 
difficiJt  on  account  of  the  greater  depth  at  which  it  must  be 
laid.  But  it  is  probable  that  telephone  coils  could  withstand 
the  pressure  unscathed,  and  if  misgivings  were  felt  on  that 
score  they  could  be  specially  constructed  accordinglv.  More- 
over, it  may  be  pointed  out  that  tJie  telegraphic  problem  is 
more  simple  electrically  and  mechanically,  because  the  coils 
need  be  {a)  fewer  in  number  and  at  greater  distances  apart,  and 
(b)  of  a  lower  degree  of  electrical  perfection,  and,  therefore,  of 
greater  robustness,  since  there  is  no  requirement  of  balance, 
which  must  be  accurately  maintained,  as  there  is  in  the  twin 
cores  of  a  telephone  cable.  Once  laid  there  is  no  reason  to 
apprehend  more  trouble  at  great  depths  than  at  present  where 
the  majority  of  faults  occur  in  shallow  water. 

There  is  no  difficulty,  mechanical  or  electrical,  in  the  way  of 
laying  a  continuously-loaded  cable.  From  both  these  stand- 
points the  problem  may  be  regarded  as  solved.  At  the  same  time 
it  would  be  optimistic  indeed  to  assume  that  telegi-aphic  loading 
will  soon  become  an  accomplished  fact.  The  student  of  cable 
history  will  recall  the  nimiber  of  years  that  elapsed  between 
the  discovery  by  Oliver  Hea\iside*  of  the  part  played  by 
inductance  and  its  experimental  verification  abroad  in  the  case 
of  telephony  and  final  acceptance  here.  But  cable  telegraphy 
is  in  a  different  category  ;  there  is  much  prestige  to  lose  ;  its 
connections  are  international,  and  if  events  were  allowed  to 
follow  the  same  course  in  cable  telegraphy  a  blow  would  be 
struck  at  the  supremacy  which  this  country  has  long  enjoyed. 

There  is  another  reason  why  the  introduction  of  loading  if 
long-deferred  is  in  danger  of  coming  too  late.  Interest  in  the 
problem  has  been  quickened  by  the  advance  of  radiotele- 
graphy.  At  present  wireless  acts  as  a  feeder  to  cable  tele- 
graphy, but  there  is  no  reason  why  it  should  continue  to  do  so 
indefinitely,  and  it  is  the  manifest  determination  of  its  sup- 
porters that  this  state  of  affairs  shall  not  continue.  Unless  its 
development  should  meet  an  unexpected  check  the  indications 
point  to  the  probability  that  it  will  ere  long  be  fulfilling  the 
functions  of  an  economical  high-speed  transmitter  of  intelli- 
gence over  long  distances.  The  advantage  of  holding  the  field 
is  on  the  side  of  cable  telegiaphy,  and  against  wireless,  which 
has  to  prove  itself  not  only  a  success,  but  also  preferable  to  the 
older  method  of  communication.  But  no  industry,  however 
firmly  established,  can  afford  to  wait  until  it  begins  to  feel  the 
stress  of  active  competition.  If  this  great  advantage  were  lost 
by  cable  telegraphy  the  consequences  could  hardly  fail  to  be 
serious,  for  it  is  probable  that  had  wireless  been  in  existence 
half  a  century  ago  long-distance  cable  telegraphy  would  never 
have  come  into  being  at  aU. 

It  is  customary  in  discussing  the  relative  merits  of 
the  two  methods  of  communication  rmconsciously  to  com- 
pare cable  telegraphy  as  it  now  is  with  radiotelegraphy 
as  it  will  be  when  it  has  attained  maturity.  In  so  doing  it 
is  tacitly  assumed  that  cable  telegraphy,  with  its  many 
years  of  gi-eater  experience,  is  already  in  close  approximation 
to  its  final  shape.  Nevertheless,  it  must  not  be  forgotten  that 
the  resources  of  modern  electrical  research  were  not  available 
in  the  early  pioneering  days,  when  telegraphic  practice  was 
being  established,  and  that  progi-ess  was  consequently  slow. 
On  the  other  hand,  the  growth  of  radiotelegraphy  has  coin- 
cided with,  and  has  reacted  upon,  the  development  of  these 
iriethods  of  investigation  and  forms  of  apjjaratus. 

In  proportion  as  radiotelegraphy  has  gained  in  the  univcr- 
ality  of  its  appeal,  cable  telegi'aphy  has  suffered  in  the  difli- 
'  ulty  which  it  presents  to  the  experimenter.  The  novelty  and 
;  iscination  of  the  problems  of  wireless  have  enabled  it  to  draw 
ii|)on  the  best  ability  of  every  country  ;  and  to  the  zeal  with 
\'.)iich  the  discoveries  of  the  physicist  have  been  assimilated 
.Hid  applied  its  rapid  advance  is  in  great  measure  due.  On  the 
other  hand,  the  difficulties  in  the  way  of  research  in  cable 
t.-legraphy  to  other  than  those  actually  engaged  in  the  pro- 
are  ainii.st  insuperable.     In  consequence  the  history  of 

Till,  us,    Nov.    17,    1898;    " Elcclromagnetio    Theory," 


fe.«wi( 


•I'lIK     Kl.K 

Vol.  I.,  p.  .11.-, 


cable  telegraphy,  while  prolific  in  invention,  has  been  relatively 
barren  Ln  discovery. 

The  possibilities  in  the  future  of  wireless  telegraphy  are  great 
and  imquestioned  in  the  field  of  commimication  between 
moving  objects.  For  strategic  reasons  it  may  be  of  dominant 
importance ;  although  such  an  occasion  for  its  use  fortunately 
arises  but  seldom,  and  the  greatness  of  a  modern  nation  is 
foimded  on  its  commercial  prosperity  built  up  in  time  of  pea,ce.* 
In  high-speed  transmission  between  fixed  points  the  advan- 
tage of  a  metallic  conductor,  in  guiding  and  localising  the  trans- 
mitted energy,  cannot  be  overestimated,  oiwe  the  obstacles  of 
distortion  and  attenuation  have  been  removed. 

The  possibilities  in  the  future  of  cable  telegi-aphy  are  as 
brilliant  in  its  o\vn  sphere  as  are  those  of  wireless  telegraphy. 
Although  the  difficulties  in  the  way  of  their  realisation  must  not 
be  xmderestimated,  none  appear  to  be  insuperable.  Their  speedy 
translation  into  fact  is  a  task  worthy  of  the  greatest  efforts  of  the 
engineers  to  whom  it  is  entrusted.  But  much  depends  on  the 
manner  in  which  they  are  supported.  Given  the  spii-it  of 
indonutable  perseverance,  the  commercial  large-mindedness 
and  the  scientific  intelligence  which  alone  made  Atlantic 
telegraphy  possible,  there  can  be  little  question  that  cable 
telegraphy  is  about  to  enter  upon  a  period  in  which  all  its  past 
achievements  will  be  excelled. 


ANNUAL  REPORT  OF  THE  COUNCIL  OF  THE  INSTI- 
TUTION  OF  ELECTRICAL  ENGINEERS. 


We  give  below  extracts  from  the  report  of  the  Council  of  the 
Institution  of  Electrical  Engineers,  which  was  presented  at  the 
annual  general  meeting  held  last  night.  An  account  of  the 
proceedings  at  that  meeting,  together  with  the  result  of  the  elec- 
tion for  the  new  Council,  will  be  given  in  our  next  issue. 

Membership  of  the  Inslitulion. — At  .May  1,  1915,  the  total  membership 
of  the  Institution  was  6,811,  compared  with  7,045  on  the  same  date  in 
1913.  The  total  was  made  up  of  8  honorary  memliers,  1.52S  members, 
3.480  associate  members,  .568  associates,  357  graduates  ami  870  students. 
Tlie  corresponding  numbers  last  year  were  8,  1,548.  3,555,  616,  315  and 
1,003.  In  addition,  60  candidates  for  associate  mi-mbersliip  have  ticen 
approved  by  tlie  Council  for  admission  on  condition  tliat  they  pass  the 
Institution  examination  or  otherwise  satisfy  tlie  examination  regulations. 

Boll  of  Honour, — Seven  members  liave  Iwen  reported  to  have  lost  their 
lives  ill  the  service  of  their  country,  and  their  names,  together  with  their 
military  ranks  and  the  names  of  their  corps,  are  set  out  in  the  following 
list  :— 

Died  on  Active  Service. 


Name. 


Corps,  &c. 


Josiah  Alfred  Donald Divisional  Engineers,  R.N.D. 

Henry  Labour French  Army 

Henry    Herbert    Stanley    2nd  London  Divisional  R.E. 
Marsh 

.lohn  LeesoiiMoffet 3rd  Koval  Scots  Fusiliers 

William  Walter  I'uUen....  1  Divisional  Engineers,  H.N.D. 

(;iiy  Lutley  Solater I  H.JI.S.  ■Bulwark" 

Eric  Western  Wilson West  Yorkshire  Regt 


Sapper. 

Major. 

2nd-Lieut. 
Sapper. 
Captain  R.N. 
2nd-Lieut. 


Premiums. — The  following  premiums  for  Papers  have  been  awarded 
by  the  Council.  In  accordance  with  iirecedcnt,  in  deciding  upon  these 
awards  the  Council  have  not  taken  into  account  Papers  contributed 
wholly  or  in  part  by  Members  of  Council.  The  Instilulion  Premium, 
value"  £23,  to  -Mr.  C.  J.  Beaver,  for  his  Pajier,  "  Cables."  The  Ayrton 
Premium,  value  £10.  to  Mr.  .1.  H.  Rider,  for  his  Paper,  "The  Power 
Supply  of  the  Central  .Mining-Rand  .Mines  CJroup."  The  Fahie  Premium, 
value  £10,  to  Mr.  H.  (I.  Urown.  for  his  Paper,  "  The  Signalling  of  a  Rapid- 
Transit  Railway."  The  John  Ilopkinson  Premium,  value  £10,  to  Mr.  E. 
H.  Wedmore,  for  his  Paper,  "  .Xutomatic  Protective  Switehgear  for 
Alternating-current  Systems."  The  Kelvin  Premium,  value  £10,  to  Dr. 
S.  P.  ."^mith  and  Mr.  R.  S.  H.  Houlding,  for  llieir  Paper,  "The  Shape  of 
(hi^  Pressure  Wave  in  Electrical  .Maihiiien,-.  '  The  Paris  Premium,  value 
£10,  to  Mr.  C.  P.  Sparks,  for  his  l'a|ii  i.  ""Eleitrieily  Api>lied  to  Mining." 
.\n  Extra  Premium,  value  £10,  to  Mr.  W.  M.  Selvey,  for  his  Paper,  "  I'ower 
I'lant  Testing."  An  ICrtra  Premium,  value  £5,  to  Mr.  N.  Sliulllevvortli. 
for  his  I'aiK'T,  "  Polyplia.se  C<miniuta1orMaeliines  and  their  Application." 
A  Sluili  nlM  Premium,  value  £10,  to  Mr,  H.  ll.ibson.  for  his  Paper,  "  The 
I'tilisation  of  Waste  Heat  for  the  (Hnoralioii  of  Kleetrieal  Energy."  A 
Students'  Premium,  value  £5,  to  .Mr.  .\.  Arnold,  for  his  Paper,  "  .Slodcrn 
Power  House  Condensing  Plant. ■"     A  Stfuli  nts"  Premium,  value  £.'),  to 
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Mr.  H.  S.  llarquand,  for  his  Paper,  "  Some  Notes  on  Modem  Methods  of 
Klictric  Welding  and  Their  Application."  Scliohrxliips. — The  Council 
have  awarded  two  Salomons  Scholarship.s  of  the  value  of  £i50  each,  one 
tu  Mr.  Leonard  M.  Barlow,  of  the  City  and  Guilds  of  London  Teclmical 
I  lUege,  Flnsbury,  and  one  to  Mr.  Claude  Dousilas  I'arnier.  of  the  City  and 
I  -uilds  of  London  (Engineering)  College  ;  and  oiu-  D.ivid  Hughes  Scholar- 
hip  of  the  value  of  £50  to  JVIr.  Percy  Davis  Morgan,  of  King's  College, 
London. 

Wirin'j  Rules. — A  revision  of  the  Wiring  Rules  is  in  progress,  in  con- 
nection with  which  18  meetings  of  the  Wiring  Rules  Committee  have 
up  to  the  present  been  held. 

Moilcl  General  Conditions  for  Contracts. — Of  the  revised  Model  Con- 
rlitions  approved  b3'  the  Council  and  published  on  May  1,  1!)14,  over 
2.500  copies  have  already  been  disposed  of.  There  is  evidence  that  these 
conditions  are  being  largely  adopted  by  consulting  engineers  and 
others. 

Research. — The  Research  Committee  have  made  further  progress  with 
the  work  m  hand  in  connection  with  (o)  Magnet  Steels,  (6)  the  Heating  of 
Buried  Cables,  and  the  (c)  Properties  of  Insulating  Oils.  An  investigation 
into  the  Maximum  Current  Densities  which  can  safely  be  allowed  on  con- 
ductors of  ^'arious  cross-sectional  areas  is  also  under  the  C{)n3ideration 
I  if  the  Commit  tee.  During  the  past  year  two  Interim  Reports  ("  Journal," 
\'ol.  LIL,  p.  779,  and  Vol.  LIIL,  p.  328)  on  the  Heating  of  Buried  Cables, 
and  one  Interim  Report  ('"  Journal,"  Vol.  LIIL,  p.  \HS)  on  the  Properties 
of  Insulating  Oils  have  been  published. 

Sectional  Committees. — There  are  at  present  five  Sectional  Committees 
which  were  appointed  by  the  Council  last  year,  namely  :  ( I )  Lighting  and 
Power  ;  (2)  Electric  Traction  (including  Railways,  Tramways  and  other 
Means  of  Trans])ort) :  (3)  Telegi'aphs  and  Telephones  (including  Radio- 
Telegraphy  and  Railway  Signalling)  ;  (4)  Electro-Chemistry  and  Electro- 
Metallurgy  ;  (5)  Electricity  in  Mines.  These  Committees  have  held  a 
number  of  meetings  and  have  been  engaged  in  obtaining  Papers  on 
subjects  connected  with  the  branches  of  Electrical  Engineering  which 
they  represent. 

Xalinnal  Service. — A  few  da3's  after  the  outbreak  of  the  war  a  special 
meeting  of  the  Council  was  held  at  which  it  was  agreed  as  follows  :  (a) 
That  the  Institution  take  action  to  assist  the  authorities.  (A)  To  oiier 
to  the  War  Office  free  of  charge  and  for  immediate  occupation,  the 
available  space  in  the  Institution  building,  (c)  To  place  the  organisation 
of  the  Institution  at  the  disposal  of  the  Admiralty  and  of  the  War  Oflfice 
to  select  from  its  members  available  men  traiiied  in  electrical  engineering 
for  any  purpose  the  Admiralty  or  the  War  Office  may  indicate.  (</)  To 
take  steps  to  assist  in  filling  the  vacancies  occurring  in  the  public  services, 
electric  power  stations,  tramways,  &e.  (e)  To  appoint  a  National 
Service  Committee  to  deal  with  the  above  matters  and  with  authority 
to  take  such  further  steps  as  they  may  deem  advisable  to  utilise  the 
organisation  of  the  Institution  in  connection  wiih  the  war  or  any 
emergencies  that  may  arise  therefrom.  Under  the  authority  given  by 
the  Council  the  National  Service  Committee  immediately  issued  a  circular 
letter,  with  reply  form,  inviting  members  to  place  their  services  at  the 
disposal  of  the  Institution  in  connection  with  the  Ai'my.  the  Na\-T,  public 
services,  tcp.,  and  in  response  to  this  circular  over  1,(:'(I0  offers  of  service 
from  members  and  others  recommended  by  members  were  received, 
among  which  were  included  some  500  offers  for  service  in  the  Army  or 
the  Navy.  The  offers  of  service  received  were  placed  by  the  Council  at 
the  disposal  of  the  various  (Jovernment  Depariments.  The  Committee 
also  sent  a  circular  to  the  chief  engineers  of  the  electricity  supply 
undertakings  in  the  United  Kingdom  informing  them  of  :  (a)  the  offers 
of  service  receivefl  by  the  Council  and  placing  them  at  the  disposal  of  the 
various  undertakings  :  {li)  the  precautions  taken  in  London  for  the  pro- 
tection of  the  electric  power  stations  and  for  the  .security  of  the  public 
supply  of  electricity.  A  number  of  vacancies  in  power  stations  were 
fillet!  by  this  means,  hut  it  soon  became  evident  that  there  w  ore  practically 
no  supply  station  men  unemployed. 

Early  in  September  intimation  was  received  from  the  Admiralty  that 
about  070  engineers  would  bo  required  for  the  Engineer  Units  of  the  Royal 
Naval  Division,  the  formation  of  which  had  recentlj'  been  sanctioned  by 
the  Admiralty,  and  it  was  agreed  that  in  conjunction  with  the  Institutions 
of  (,'ivil  and  Jli^chanieal  Engineers  circulars  should  be  sent  immediately 
to  all  th»  members  inviting  applications  to  join  the  new  units  and  that  a 
sp<-cial  recruiting  office  for  this  purpose  should  be  opened  in  the  Institu- 
tion's vacant  rooms  at  No.  2  Savfiy-hill.     The  response  from  members 
[  of  all  classes  of  the  three  Institutions  was  most  satisfactory,  and  the 
1  ajjplicants  were  interviewed  by  a  Committee  of  Selc<tion  consisting  of 
.  Major  General  K,  M,  Ruck,  C.B.,  R,E.,  Mr.  W.  Uuddell.  l^R.S.,  Mr.  R. 
iHammoiul,  Colonel  O,  E.  Ruck.  R.E.,  and  Mr.  A.  P.  Trotter,  together 
|»itb   representatives  of  the  Councils  of  the   Institutions  of  Civjl  and 
Mechanical  Engineers.     By  tho  middle  of  October  the  corps  had   been 
tcruited  up  to  its  full  complement.     Since  the  outbreak  of  the  war  the 
ooms  of  the  Institution  on  tho  first  floo.'  hav3  been  continuously  in  the 
ceupiilion  of  depaitments  of  the  War  Oflice  and  of  the  A<lmiralty,  free 
1  rent.     .\t  the  end  of  October  the  President  received  a  communication 
him  .Major  General  P.uek.  C.B.,  R.E.,  on  behalf  of  the  War  (Jfficc,  asking 
im  1(1  nominate  young  electrical  engineers  for  tein|Kirarj  commissions 
•  'he  P.i.yal  Garrisim  .Artillery,     The  President  i.ssucd  a  circular  to  the 
leinl.ds '(.'il.LE.E.)  of  the   In.stitution   inviting   them   to   recommend 
Wtiilili-  I  andidates.     A  large  number  of  candidates  were  interviewed 
^tlic  President,  assisted  by  .Mr.  W.  Duddell,  an<l  eventually  a  selected 
mmhcr  wire  recommended  for  and  obtained  commissions  in  the  Koyal 
Garris.111    .\rtillerj-.     The   I'resiilent    has   also   nominated   sonie  of   the 
nioinhcis  for  special  temporary  commissions  in  the  Koyal  Kiigineers. 

ilemliiri  on  Xaval  or  Military  Service. — From  letuins  supplied  by 
nembers  it  appears  that  there  are  at  present  some  92S  members  acrving 


in  the  Navy  or  the  Ai'my,  viz :  92  members,  405  associate  members, 
55  associates,  04  graduates,  and  312  students. 

Engineers'  ['olunteer  Corps, — The  Council  received  during  Februarj'  a 
letter  from  General  Sir  O'Moore  Creagh,  V.C,  Military  .Xdviser  to  the 
Central  .Association  of  Volunteer  Training  Corps,  inviting  the  Council's 
cooperatiim  in  the  forination  of  an  engineers'  volunteer  corps  affiliated 
to  the  Central  Association,  The  Council  accordingly  issued  in  .March  a 
circular  to  the  members  residing  in  the  London  district,  and  replies 
have  been  received  from  some  150  exprcs.sing  their  willingness  to  join 
such  a  corps  if  formed.  These  offers  have  been  communicated  to  the 
Central  .Association,  and  the  matter  is  still  under  consideration. 

German  Trn/Zc.— Soon  after  the  outbreak  of  the  war  a  Committee  was 
appointefl  by  the  Council  to  keep  in  touch  with  the  British  Electrical  and 
-Allied  .Manufacturers'  Association  in  regard  to  the  question  of  securing  for 
British  manufacturers  the  trade  hitherto  done  by  Germany  and  Austria- 
Hungary.  A  number  of  meetings  of  this  Committee  were  held,  at  wliich 
representatives  of  the  .Manufacturers'  .Association  were  present,  and  the 
position  was  very  fully  discussed.  Eventually  after  several  suggestions 
had  been  considered  the  Committee  came  to  the  conclusion,  with  the  con- 
currence of  the  manufacturers'  representatives,  that  the  continuance  and 
expansjiin  of  British  trade  after  the  war  will  mainly  depend  on  economic 
principles  and  on  the  commercial  industry  and  initiative  of  British  manu- 
facturers, and  that  no  useful  action  on  the  part  of  the  Institution  apjieared 
to  be  possible.  The  Committee  referred  to  above  still  remains  in  being  for 
the  purpose  of  advLsing  the  Council  in  regard  to  any  questions  which  may 
arise  in  the  future. 

Periods  for  Rejiajjinent  of  Municipal  Loans. — Several  meetings  have 
been  held  of  the  Committee  appointed  by  the  Council  last  year  to  consider 
the  question  of  the  periods  of  repayment  allowed  by  the  Local  Government 
Board  for  loans  to  municipal  authorities  for  tho  purchase  of  electrical 
plant.  Although  the  terms  of  reference  were  intended  to  embrace  all 
kinds  of  such  plant,  the  replies  received  from  certain  Associations 
representative  of  different  sections  of  the  electrical  industry,  who  had 
been  asked  for  their  views,  made  it  evident  that  on  the  whole  the  only 
alterations  dcsued  were  in  regard  to  cables  and  batteries.  Inquiries 
were  directed  by  the  Committee  to  some  40  municipal  supply  under- 
takings for  data  as  to  the  lives  of  cables  laid  down  in  various  ways,  the 
causes  of  their  deterioration,  and  the  residual  value  of  old  cables  compared 
with  the  original  cost.  Opinions  were  also  sought  as  to  the  desirability 
not  only  of  extending  the  periods  of  repayment,  but  also  of  ditTercntiating 
them  according  to  the  method  of  laying.  Yxom  the  replies  received  there 
appeared  to  be  a  consensus  of  opinion  that  cables  po.ssessed  longer  lives 
than  those  which  were  assumed  in  fixing  the  present  loan  periods,  and  the 
C!onimittce  concluded  that  good  grounds  ajdsted  for  ap])roachiug  the 
Local  Government  Board  to  sanction  a  period  of  30  years  in  the  ca.sc  of 
undergrounfl  cables,  provided  they  are  substantially  constructed  and  laid 
with  flue  regard  to  the  nature  of  the  soil.  It  seemed  desirable  also  to 
treat  substantially  constructed  conduits  separately  from  cables,  and  to 
mge  the  adoption  of  a  period  of  60  years  for  such  conduits.  In  view  of 
the  great  improvements  in  batteries  which  have  taken  place  in  recent 
years,  the  Committee  recommended  that  the  repayment  period  for  these 
should  he  e.'itended  to  15  years,  in  cases  where  the  sanctioning  authority 
was  satisfied  that  adequate  provision  had  been  made  for  the  proper 
maintenance  of  the  batteries.  In  regard  to  reinforced  concrete  the 
Committee  recommended  an  extension  of  the  period  to  30  years,  so  as  to 
conform  with  that  allowed  by  the  London  County  Council,  f  he  Council 
will  in  due  course  make  representations  to  the  Local  Government  Board 
on  the  lines  indicated  above. 

Smoke  .-[liatemcni. — 'I'owanls  the  eml  of  last  session  the  Council  received 
a  letter  from  the  Local  (jovernment  Board  Departmental  Committeo  on 
Smoke  Abatement  inviting  the  Institution  to  give  evi<lencc.  The  ( 'ouncil 
accordingly  appointed  a  Committee  for  the  purpose  of  preparing  and 
submitting  to  the  ( 'ouncil  tho  draft  of  the  evidence  to  be  given  before  tho 
Departmental  Committee,  but  the  Council  having  since  been  infornuMl  by 
the  Departmental  Committee  that  in  view  of  the  war  the  Comniitlce  had 
adjourned  its  meetings  sine  die,  the  matter  is  for  the  present  held  over. 

Leiiacip.i  to  the  1  nstitulion. — The  Council  have  to  record  the  receipt  of  a 
sum  of  £500  in  payment  of  legacies  of  £250  each  to  the  Building  and 
Benevolent  Funds  of  the  Institution  made  by  the  lato  Mr,  .Augustus 
Stroh,  to  whose  executors  the  cordial  thanks  of  the  members  have  been 
conveyed  for  this  mark  of  attention  to  the  interests  of  the  Institution. 

Benecolent  Fund. — The  Coinmittee  of  .Management  of  the  Benevolent 
Fund  of  the  Institution  report  that  on  December  31,  liUl,  the  Capital 
Account  of  the  Fund  stood  at  £4.(i42. 3s.  The  donations  and  subscriptions, 
to  the  Fund  in  1914  amounted  to  £179,  19s.  At  the  end  of  .March,  191.5, 
in  view  of  the  cases  then  befon;  tho  Committeo  and  of  otlinr  cases  likely 
to  occur  in  the  near  future,  the  President  was  authorised  by  the  Council 
to  make  an  appeal  to  the  members  of  all  clas.ses  of  tho  Institution  (e.\ccpl 
students)  for  subscriptions  and  donations  to  the  l''und.  The  result  of 
this  appeal  was  as  follows:  35  annual  subscriptions  amounting  to 
£41.  Is.  (id.  and  38  donations  £270.  9s.  lid.  The  Council  desire  to  acknow- 
ledge their  indelitedness  to  the  generosity  of  the  donors  and  subscribers 
who  have  supported  the  Fund,  but  in  view  of  tho  inadequacy  of  this 
result,  the  Council  venture  once  more  to  urge  upon  the  inemberH  thi' 
pressing  need  for  a  more  generous  response  to  tho  President's  appeal,  and 
desire  tf>  add  that,  apart,  from  donations,  the  Committee  of  .Management 
will  be  grateful  for  annual  subscri|itionH  oven  of  quite  small  am<iunts. 

.Innual  .Ireonnt.t.-  The  margin  to  the  goo<l  on  the  Revenue  Account, 
viz..  £1.023.  IDs.  8d.,  is  carried  to  the  credit  of  the  General  Fund,  com- 
pared with  £2.832.  1 28. .'Id.  in  1913.  Mortgagesnowstand  at £34,231.  Us. 
'J'hc  t<ital  of  the  Lifj  ( •oinposltioiiK  Kuiul  on  .lanuary  1,  1914,  was 
£5,500.  I9h.  Out  of  this  the  sum  of  £97  has  been  transferred  to  the 
Ucu:jrul  Fund,  in  accordance  with  tho  Aiiiclcu  of  Aasociatioo,  on  account 
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of  Life  Compositions  of  members  deceased  during  the  year,  leaving  to  the 
credit  of  the  Fund  £5.409.  19s.  Of  this  amount  £.5.332.  2s.  lOd.  is 
invested  in  Stock  Exchange  securities.  The  Builtlinir  Fund  has  been 
augmented  during  the  year  by  £709.  15s.  lid.,  of  whi-^h  £41.  18s.  came 
from  donations  and  subscriptions,  and  the  remainder  from  Institution 
Revenue.  The  amount  was  utilised  in  reduction  of  the  Economic  Life 
Assurance  Society's  mortgage.  Taking  the  TothiU-street  property  and 
the  investments  at  cost,  and  the  Institution  buikUng  and  lease,  the 
Ubrary  and  furniture,  &c.,  at  the  values  standing  in  the  books  after 
writing  off  depreciation  the  assets  amount  to  £114.929.  3s.  5d.,  against 
liabilities  £43,359.  6s.  Id.,  leaving  a  margin  to  the  good  of  £71,569.  ifs.  4d. 
Tliis  margin  set  against  the  margin  to  the  good  in  1913  of  £69,523.  3s.  9d.. 
and  shows  an  improvement  for  1914  of  £2,040.  I.3s.  7d. 

Other  matters  refeiTed  to  in  the  Report  are  menibor*  deceased,  meet- 
ings, science  abstracts,  the  library  and  museum. 


THE  PASSAGE  OF  ELECTRICITY  THROUGH  METALS. 


The  large  audience  which,  on  Wednesday,  May  5,  attended  a 
meeting  of  the  Institute  of  Metals  to  hear  Sir  J.  J.Thonison,  O.M., 
F.R.S.,  lecture  on  "•  The  Passage  of  Electricity  Through  Metals," 
was  probably  not  surprised  to  hear  him  abandon  the  theory  of 
electrjric  conduction.  But  they  had  hardly  expected  that  they 
would  be  able  to  listen  to  the  first  exposition  of  a  new  theory,  simple 
certainly  in  its  fundamental  conception.  It  was  a  memorable 
evening. 

In  his  introduction.  Sir  Joseph  alluded  to  the  strange  fact  that, 
though  the  quantity  of  electricity,  which  passed  through  metallic 
conductors  every  day  was  enormously  greater  than  tliat  which  was 
sent  through  liquids  and  gases,  our  knowledge  as  to  the  mode  of  the 
passage  of  electricity  through  the  latter  rested  on  a  much  surer 
foundation.  Since,  in  liquids,  the  electricity  was  carried  by  atoins 
or  groups  of  particles,  charged  with  either  positive  or  negative 
electricity,  all  helping  to  caiTV  the  current,  some  physicists  had 
believed  that  in  metals  electricity  was  likewise  accompanied  by 
matter.  Experiments  had  not  ccnfirraed  this  view,  however.  Very 
heavy  currents  had  been  sent  through  alloys,  and  portions  from, the 
ends  of  the  conductors  had  separately  been  analysed  after  the 
experiment  ;  no  indication  had  been  discovered  that  the  entrance 
and  exit  of  the  current  had  made  any  difference  in  the  composition 
of  the  alloy.  Again,  large  currents  had  been  passed  across  the  junc- 
tion of  plates  of  two  metals  (for  example,  lead  and  silver),  but  there 
had  been  no  evidence  of  any  transport  of  metal  across  the  junction. 
Relief  from  the  necessity  of  assuming  the  transport  of  atoms  had 
come  ficm  the  study  of  gases,  in  which  very  small  particles — electrons 
— had  been  discovered  to  act  as  carriers  of  negative  charges.  That 
metals  contained  electrons  was  proved  by  their  being  emitted  by  hot 
metals,  from  the  behaviour  of  the  Cooiidge  tubes,  which  emitted 
electrons  for  months  in  the  highest  vacuum,  and  from  other  observa- 
tions. The  assemblage  of  electrons  was  supposed  to  be  of  the 
nature  of  a  gas  in  equilibrium  with  the  metal  ;  that  is  to  say,  the 
temperature  of  the  electrons  was  that  of  the  metal,  and  the  kinetic 
energj'  of  the  electrons  that  of  the  molecule  of  air  at  the  same  tempera- 
ture, and  as  the  mass  of  the  electrons  was  exceedingly  small  their 
velocity  must  be  very  great,  10'  cm.  per  second  at  0°C.  As  long  as 
there  was  no  external  force  there  was  no  flow  of  electricity  through  the 
metal.  Under  the  influence  of  an  external  electric  force  the  electrons 
drifted  in  a  direction  opposite  to  that  of  the  E..M.F.  (because  electrons 
werenegatively  charged),  the  velocity  of  drift  i- being  i>roport!Oiial  to 
the  electric  force  X,  and  the  current  was,  therefore,  kneX,  where  n 
wa.s  the  number  of  electrons  per  vmit  volume,  e  the  charge  on  an 
electron,  k  the  drift  or  mobility,  and  hie  was  the  specific  conductivity 
of  the  metal. 

The  theory  of  metallic  conduction  at  first  appeared  very  promising. 
It  explained  many  phenomena;  e.g.,  the  close  connection  between 
thermal  and  electric  conduction.  For  electrons  would  imiiart  to 
the  metal  al,so  the  power  to  conduct  heat:  this  power  should  be 
I)roportional  to  kii.  At  ordinary  temperatures,  at  any  rate,  the  ratio 
thermal  coiifluctivity/electrical  conductivity  wa.s  fairly  the  same  for  all 
metals,  ranging  from  about  7  X  10'°  for  copper,  silver.  &c..  to  SO  x  I0"> 
for  iron  and  9-0  x  lO'Ofor  steel,  and  the  temi)erature  coefficient  of  the 
ratio  was  about  0-3  orO-4  |)CTcent.:  the  calculated  values  were  ()-3  x  10'° 
and  0:!(>c,  |,(.r  cent.,  assuming  all  the  heat  to  be  cairied  by  electrons. 
>f  alloys  tlie  agreement  was  mucli  less satisfacton'.      Bi 
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Sir  Jos<  |i|i  wiHbe<l  (o  confine  him.self  to  pure  metals  ;  with  alloys  other 
consul,  rat  inns  had  to  1«- introduced  ;  he  therefore  met ely  showed  the 
remarkni.!.-  |inrallelisni  !•!  the  curves  of  electric  and  of  thermal  eon- 
dtictioii  for  an  HJioy  of  lc«,|  and  bismuth.  Other  th.rmo-electrical 
pbenoiiieii...  (he  TIiomihoii  elTecl.  &<:.  were  intelligible  on  this  view. 
One  underHtowl  nlno  the  phenomena  of  contn.t  potential;  (W( 
mctttls   would   conluii.   dillereiil    numbers  of  eleetrmis ;   when    the 


metals  were  brought  into  contact,  the  electrons  would  flow  in  the 
one  direction  imtil  the  pressures  of  the  electrons  were  balanced. 

But,  Sir  Joseph  continued,  the  infant  electronic  theorv-  had 
developed  undesirable  properties  as  it  grew  up.  Xunierical 
calculations  had  led  to  difficulties.  The  assumption  of  negative 
force  electrons  involved  the  assumptions,  since  metals  were  electri- 
cally neutral  imder  ordinary  conditions,  of  an  equal  positive  elec- 
trification on  the  atom,  and  if.  as  would  be  seen,  the  phenomena 
seemed  to  require  the  presence  of  more  electrons  than  atoms  {e.g., 
20  times  as  many),  then  the  atom  would  have  to  carry  20  positive 
charges,  and  that  consequence  was  of  grave  difficidty.  For  there 
were  strong  reasons  to  believe  that  the  number  of  +  charges  on  an 
atom  (or.  what  meant  the  same,  tlie  number  of  —  charges  that  could 
be  extracted  from  it)  was  not  a  large  multiple  of  the  atomic  imit  of 
electricity.  It  was  true  that  the  number  of  electrons  per  atom  was 
about  half  the  atomic  weight  :  but  most  of  those  electrons  were 
deeply  seated,  and  they  could  only  be  liberated  by  a  large  expenditure 
of  energj-,  and  would  not  be  affected  in  metals  imder  normal  condi- 
tions, wliere  free  electrons  were  jjroduced  b}-  a  kind  of  dissociation 
(by  heat)  of  the  neutral  atom  into  an  electron  and  a  positively  charged 
atom. 

The  specific  conductivity  hie  could  be  determined  directly  ;  in  the 
case  of  silver  it  was  3-9  x  I0'^  The  unit  charge  c  was  known  from 
other  experiments;  thus  the  }>roiluct  hi  could  be  determined.  To 
find  the  factors  separately,  indirect  methods  had  to  be  applied  ;  Sir 
Joseph  referred  to  two.  In  Hamcs  the  negative  electricity  was 
entirely  carried  by  electrons,  and  tlie  superior  limit  of  the  speed  of 
the  electrons  in  a  flame  at  2.000  ('.,  imder  a  gradient  of  1  volt/cm., 
seemed  to  be  10,000  cm./sec  :  that  estimate  was  probably  too  high. 
The  k  depended  upon  the  effects  of  collisions  between  electrons  and 
atoms;  on  Maxwell's  law  the  speed  of  an  electron  through  air  at 
normal  pressure  would  be;?,300cm./scc.  Now  air  contained  2-75x  10'^ 
molecules  per  cm.',  silver  (ix  lO"  atoms,  rougldy  2,200  tinier  the 
number  of  air  molecules,  per  cm.-'  Hence  the  velocity  of  an  electron 
in  silver  should  be  3,300/2,200  cm.  or  1-5  cm./sec.  That  would  make 
the  k  for  unit  force(l/10*  of  a  volt  per  centimetre)  only  l-5x  10~^cm., 
since  «A=i3-9xlO"  n  would  have  to  be  2-()X  10 ',  or  40  times  the 
number  of  silver  atoms,  and  the  atom  of  silver  would  have  to  carry 
a  charge  of  40  units.  Such  a  number  of  electrons  would  exert  a 
pressure  of  100,000  atmospheres,  and  the  specific  heat  calculations 
on  that  basis  would  give  values  many  times  greater  than  that  ob- 
served. The  second  method  dealt  with  the  change  of  the  electric 
resistance  of  metals  under  the  rapidly  alternating  forces  of  light 
waves.  Rubens  foimd  that  tliis  resistance  was  for  wave-lengtlis  X 
greater  than  2x  lO-'em.,  indistingui.ihable  from  the  resistance  for 
steady  currents,  and  for  the  infra  red  rays  X=4x  10-*  only  20  per 
cent,  greater;  this  consideration  again  required  about  20  times  as 
many  electrons  as  atoms  in  the  case  of  silver.  -All  tlu  sc  arguments 
suggested  that  free  electrons  had  little  to  do  with  the  conductivity 
of  the  best  conductors  like  siKcr  and  cop]x-r. 

Another  very  important  argument  had  been  em)>hasised  by  the 
recent  work  of  Kamerlingh  Oiuies.  The  resistance  of  pure  metals 
was,  roughly  speaking,  known  to  be  proportional  to  the  absolute 
temperature  of  the  metal.  That  fact  was  so  general  that,  one  would 
exi)ect,  the  electron  theorj-  shoul  1  bring  it  out  at  once  ;  but  the  theory 
did  not  even  suggest  it,  and  it  was  indeed  dilliciUt  to  leconcile  the  fjict 
with  it.  At  very  low  temperat  nrcs  the  conductivity  of  metals  became 
very  high;  nA- therefore  must  lnMomc  very  large.  But  we  could  rot 
e.xjicct  II  to  increa.se  (the  jprodiiriion  of  free  electrons  by  heat  should 
diminish  verj-  rapidly  instead  of  increasing).  Xor  could  k  be  expected 
to  increase  as  the  temperature  was  reduced  so  rapidly  as  to  far  ex- 
ceed the  diminution  in  ii.  .Moreover,  the  recent  experiments  of 
Onnes,  made  with  the  aid  of  li(|uid  helium,  at  about  4'r.  absolute, 
showed  that  at  verj-  low  temi)eratures  phenomena  occurred  which 
previous  low  temperature  research  (with  liquid  air  and  hydrogen) 
had  not  suggested.  The  resistance  of  mercurj'  and  lea  1  (lecreased 
steadily  as  the  tcm])erature  was  reduced  ;  but  at  about  4  deg.  there 
was  a  s\idden  droji  of  the  resistance  ahnost  to  zero,  to  a  value  far  too 
small  to  measure  ;  the  vahu;  was  less  than  one  ten  thousand  mil- 
lionth of  the  resistance  at  0*-X'.,  instead  of  being  1/70  (4/273).  The 
purity  of  metals  was  of  the  hi.:li(>st  importance  in  this  respect  ;  the 
resistance  curve  of  gold  gradually  bent  round,  becoming  jiarallel 
to  the  tem])erature  axis,  but  llic  purer  I  lie  gold  the  smaller  was  the 
resistance  at  which  this  bending  occinrcd.  I''urtlici.  when  at  4  deg. 
absolute  a  current  was  started  by  Onnis  in  a  ring  of  pure  lead  by 
moving  a  nuignet  near  it,  that  current  seemed  to  go  on  flowing  almost 
indefinitely  after  removing  the  magnet  ;  the  current  certainly  kejit 
its  intensity  for  more  than  two  hours,  and  Onnes  calculated  it  would 
take  four  days  to  fall  to  half  its  value.  Thus  the  temperature  of 
4  (leg.  absolute  (or  sonic  siuli  tcmjx>ratnre)  seemed  to  be  a  new  kind 
of  critical  tcm)>erature,  and  the  phei\omeniv  nuvlc  the  task  of  the 
elect ronic  llieorv  still  more  fiirniidablc. 
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Sir  Joseph,  therefore,  brought  forward  a  new  theory,  which  he  had 
fiist  suggested  in  his  "' AppUcations  of  Dynamics  to  Physics  and 
Cheniistry  "  (1888).  Electrons  had  not  been  discovered  then,  and  he 
li.id  had  to  suppose  that  electricity  was  carried  by  the  atoms  which 
lead  to  the  difficidly  he  had  ah-eady  mentioned;  later,  in  "The 
Corpuscular  Theory  of  Matter,"  he  had  molified  it  by  introducing 
the  eleotioa  as  the  carrier  of  (he  electricity.  He  could  best  explain 
it,  he  said,  by  calling  attention  to  the  molecular  theory  of  magnetisa- 
tion. A  piece  of  iron  miglit  be  regarded  as  a  collection  of  molecular 
magnets,  grouped  higgledy-piggledy,  imtil  an  external  magnetic  force 
mafli-  tliiiii  swing  round  to  point  in  the  direction  of  that  force.  The 
little  iii.:u'i  ets  no  longer  neutralised  one  another  then,  and  the  iron 
behaved  lilve  a  magnet,  the  intensity  of  its  magnetisation  depending 
upon  the  excess  of  the  number  of  magnets  pointing  in  the  particular 
direction  over  the  others.  They  might  all  swing  roimd,  if  there 
were  not  forces  at  work  knocking  them  out  of  line  again  as  fast  a^ 
they  were  pulled  in  ;  the  effect  was  a  compromise,  and  only  a  fraction 
of  the  magnets  got  into  line.  One  of  these  disturbing  forces  was 
given  by  the  movements  of  the  molecules  due  to  their  tempera- 
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ture  :  the  higher  the  temperature,  the  fewer  mniecidar  magnets 
would  remain  in  line.  Langevin  *  had  given  a  formula  for  the 
intensity  of  the  magrelisation  of  a  gas,  based  on  this  assumption 
and  neglectmg  other  etiects.  In  this  formula  the  intensity  I  was 
expressed  in  terms  of  the  number  of  little  magnets  per  imit  volume 
X,  their  moment  JM,  the  magnetic  force  H'  (being  the  sum  of  two 
forces,  the  external  force  H  and  the  force  due  to  the  little  magnets 
in  the  neighbourhood  which  was  proportional  to  I)  by  meansi  of  the 
equation 

when  x=H'M/Re,  6  being  the  absolute  temperature.  The  graph 
representing  this  relation  between  x  (as  abscissa)  and  I  was  a  curve. 
Again,  K'=R  +  kI 


/H-(-HN 


1= 


Mk 


ThLs  relation  between  I  and  «  was  represented  by  a  straight  line,  and 
to  fiiid  the  value  of  I  corresponding  to  any  value  of  H,  this  lire  had 
to  be  drawn  and  its  intersection  with  the  curve  to  be  detcrmi:'ed. 


FiQ.  2. 


The  electrical  analogue  of  the  molecular  magnet.  Sir  .loseph  sug- 
gested, was  the  dipole,  consisting  of  a  ])o.sitive  and  a  negative  charge 
(an  electron),  the  pairs  being  .some  distance  apart  m  it.s  atom,  and 
setting  them.selves  in  chains  (i'"ig.  1)  under  the  influence  of  an  ex- 
ternal electric  force.  A  certain  fraction  of  the  dipoles  would  point 
in  that  direction,  the  others  indifferently  in  all  directions.  In  this 
lrespe<t  there  was  no  difference  between  metals  and  non-metala  and 
Idielectrie  dis])lacement,  or  polarisation  could  be  ex])lained  by  the 
etting  of  the  diiioh's. 

The  douhlcts  or  dipoles  in  the  :itoms  would  produce  intense  electric 
orces  in  their  neighbourhoods,  and  these  forces  would  tend  to  drag 
he  electrons  out  of  one  atom  into  another.  The  difference  between 
Bulators  and  metals  in  a  solid  state  was  that  metiiLs  parlc<l 
aily  with  their  electrons,  and  in  metals  the  electrons  would  pa.ss 
Wong  the  chain  from  one  atom  to  another;  in  an  insulator  the 
(|lecli()ns  would  not  be  dragged  nut.     The  force  puMing  the  electrons 

•TUK  Elkitrklvx,  Vol.  L\f.,  pp.  108  and  14H,  .\r,v.  :i  and  10,  1905. 


out  in  metals  was  due  to  the  pull  exerted  by  the  atoms  in  the  neigh- 
bourhood, and  did  not  depend  upon  the  external  force.  If  p  elec- 
trons pas.sed  along  a  chain  per  second,-  the  qtiantity  of  electricity 
passing  through  unit  area  would  be  nep,  n  being  the  number  of 
chains  pa.ssing  through  a  unit  area  drawn  at  right  angles  to  the 
electric  force;  if  I  was  the  number  of  doublets  pointing  in  the  direc- 
tion of  the  electric  force  and  d  the  distance  between  two  doublets, 
n  —  ld.  Thus,  other  things  being  the  same,  the  conductivity  of  the 
metal  will  be  j)roportional  to  I.  To  find  the  current  corresponding  to 
any  electric  force  we  must  take  the  Langevin  curve, whose  equation 


\ex  —  e~J: 
M(Xo  +  H) 

Re 


-1 


where  x  was  now 

M  was  the  electric  moment  of  a  doublet  and  X,  the  external 
electric  force  ;  kl  was  the  part  of  the  force  due  to  the  polarisation 
of  the  doublets.     We  saw  from  this  that 

i=^^--^». : .  (2, 

i-M       k  ^  ' 

Hence,  the  value  of  I  would  be  got  by  finding  where  the  straight 
line  (2)  intersected  the  curve  (1).  When  the  values  of  x  were  not 
large,  the  ciu-ve  (1)  might  be  represented  by  the  tangent  at  the  origin 
whose  equation  was 

i=xm'. 

3 
This  line  intersected  the  line  (2)  at  the  point  where 
1  JPX 


I=- 


3    Hd 


X„ 


NM-R 

~  -me 

or  if  we  took  a  tem])erature  flj  defined  by  the  equation 
3R^„  =  i-XM-, 

3R((9-flo) 
The  specific  conductirity  was  proportional  to  I/X„ ;  thus,  when 
the  intersection  took  place  in  this  region  Ohms  law  held,  and  the 
resistance  was  proportional  to  5  — fl,.  This  held  as  long  as  6  was 
>6o-  When  6=6„  the  line  (2)  was  parallel  to  the  tangent  at  O  to 
Langevin"s  curve,  it  would  intersect  the  curve  at  a  place  Q  on  the 
flat  part  of  the  curve  ;  the  value  of  I  would  be  enormously  greater 
than  before,  the  resistance  would  be  very  small  and  Ohm's  law  woultl 
no  longer  hold.  When  the  tempcrattire  was  less  than  6„  a  new  effect 
would  come  in.  The  line  (2),  RS,  now  made  a  smaller  angle  with  the 
horizontal  than  the  tangent  also  to  the  curve  (I).  As  the  electric 
force  Xj  diminished  the  line  RS  moved  to  the  left  keeping  the  same 
inclination  t«  the  horizontal.  When  the  force  was  reduced  to  zero 
the  line  jjassed  through  O  and  intersected  the  curve  at  S',  tvliere  I  had 
still  a  high  value  ;  thus  though  the  electric  force  had  been  removed, 
a  considerable  fraction  of  the  current  remained,  the  effect  which  was 
so  marked  in  Kamerlingh  Onnes"  ex])eriment  with  the  lead  ring. 
This  persistenc^e  of  the  current  at  these  low  temperatures  after  the 
E.M.F.  was  removed  was  due  to  the  moleeidar  bombardment  at  these 
temperatures  being  too  weak  to  break  U])  the  chains  when  O'ccthey 
were  fornu'd.  As  on  this  theory  the  fimction  of  the  E.M. l'\  was 
merely  to  form  these  chains,  if  the  chains  were  there  we  shoidd  have 
the  current  even  though  there  was  no  l^I.JI.F.  We  might  compare 
the  effect  with  the  permanent  magnetism  in  a  piece  of  iron  when  the 
magnetising  force  was  removed.  When  the  temperature  was  higher 
than  5,,  the  line  through  the  origin  parallel  to  the  line  (2)  would  not 
cut  the  curve  again  ;  thus,  there  would  be  no  cmrent  when  the 
electric  force  was  removed,  now  the  bombardment  was  strong 
enough  to  break  up  the  chains.  Thus,  on  this  theory  the  electrical 
properties  of  metals  were  verj'different  on  the  two  sides  of  the  critical 
temperature  d„:  below  this  temperature  a  metal  wa.)  altjiost  a  perfect 
conductor,  and  did  not  follow  Ohm's  law  ;  above  it  it  had  tho 
normal  resistance  and  Ohm's  law  held.  The  difference  in  electric 
qualities  changed  as  much  on  passing  through  this  lem]X'rature,  an 
those  depending  on  tho  elasticity  on  piussing  through  the  melting 
point. 

For  the  sake  of  definiteneas  Langevln's  expression  for  I  wius  taken, 
but  the  gi-neral  results  of  the  thenrv'  would  he  imaltered  as  long  as  F 
wasafuiurlion  of  XM/Ktf;  I  he  special  form  of  the  function  WiUS  not  of 
primarj'  importance.  It  was  possible  that  there  might  be  other 
causes  t<'nding  to  break  up  the  chains  besides  those  of  thermal 
origin.  In  this  case  we  should  ex))cet  I  to  be  a  function  of 
XM/(Rtf  hD),  where  I)  wius  independent  of  the  t<>mj)erat un;,  and  if  D 

were  greater  limn  Nm'Kxl    -)         wherj   j-=XM/(Hd  + 1))   there 
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would  be  no  critical  temperature  though  tlie  resistance  would  diminish 
as  the  temperature  fell  :  at  high  temperatures  we  should  expect  the 
resistance  of  such  metals  to  be  proportional  R5  +  D  and  not  B.6. 

This  critical  temperature.  Sir  Joseph  concluded,  thus  appeared 
to  be  analogous  to  the  temperatures  at  wliich  changes  in  the  state 
of  aggregation  took  place.  In  the  solid  state  the  chains  of  atoms 
or  molecules  were  held  together  by  cohesion  imtil  thermal  dis- 
turbances broke  them  up  and  the  solid  liquefied.  There  seemed  to 
be  an  analogous  change  in  the  electric  state.  It  was  very  remark- 
able that  we  had  had  no  suspicion  of  these  phenomena  as  lout;  as 
we  were  limited  to  experiments  with  liquid  air  or  even  liquid 
hydrogen ;  the  change  made  by  the  use  of  liquid  helium  was  a  most 
striking  illustration  of  Browning's  line—"  The  little  more  and  how 
much  it  is." 


THE  KENOTRON. 


In  our  last  issue  we  gave  extracts  from  a  Pajier  read  by  Dr.  Irving 
Langmuir  before  the  Institute  of  Radio  Engineers,  in  which  the 
results  obtained  with  a  kenotron  and  a  pliotron  were  described.  In 
an  article  in  the  "  General  Electric  Review  '"  for  March,  1915,  Dr. 
Saul  Dushman  gives  some  interesting  particulars  of  the  construction 
oflthe  kenotron. 

In  order  to  obtain  the  very  high  vacuum  that  is  necessary,  a 
Gaede  molecular  pump  was  used  in  series  with  two  other  pumps. 
With  regard  to  the  life  of  the  kenotron,  a  5-mil.  filament  is  run  at 
2,400  deg.  K..  corresponding  to  1  watt  per  candle,  and  has  a  life  of 
about  4,000  hours.  Where  the  current  required  is  100  milli-amperes 
or  more,  a  7-niil.  or  10-mil.  filament  is  used,  and  the  temperature  is 
varied  accordingly.     Some  data  in  this  connection  are  given  in  the 


Via.  1. — Half-w.we  Rectification. 
Iniier  curve  gives  voltage  over  kenotron  ;   lower  curve  gives  current 
II  ttified.     Note  the  effect  of  voltage  limitation. 

following  table,  in  which  the  "  safe  "  temperature  is  that  at  whicli 
the  life  of  the  filament  is  likely  to  be  about  2,000  hours. 


Diameter  of 

filament  in 

mils. 

"  Safe  " 
temperature. 

Electron         |      ^yatts  per 
emission  per       j       ,,„   ,j,„i  „,. 
cm.  length. 

5 

7 
10 
15 

2,475 
2,500 
2,550 
2,.575 

30                         3-1 
50                          4-6 
100  -                        7-2 
200                         11-3 

Owing  to  the  exi.stence  of  the  space  charge  effect,  it  is  evident  (hat 
for  any  given  current-carrying  capacity  i  of  a  kenotron  there  will 
exist  a  voltage  drop,  V,  in  the  rectifier  itself.  We  can  now  con;ader 
the  manner  in  which  the  kenotron  operates  when  placed  in  series 
with  a  reifistancc  across  a  source  of  high  voltage.  Let  K  denote  the 
value  of  this  voltage  at  any  instant  and  i,  the  current  rectified.  If 
V  (lei;ote  the  voltage  drop  through  the  kenotron  and  R  the  resistance 
of  tlic  load,  it  follows  that 

i,=k\i  =  k{E-isK]i. 

With  constant  value  of  E,  the  current  rectified  increases  as  R  is 
■IccroiiHcd  until  i,  has  attained  the  value  i  corresponding  to  statura- 
tioii  thcrinionic  current  at  the  temperature  at  which  the  cathode  is 
niiiintiiiiied.  Jf,  now,  H  in  dccrea.sed  still  further,  i  remains  constant . 
and  coimequeutly  the  voltage  over  the  kenotron  incrca.seH  beyond 
that  given  by  the  equation.  That  is,  this  ('(luation  gives  the  niiiii- 
Miiiin  voltage  drop  through  the  Ueuotron  when  rectifying  a  given 
'  irri-nt,  i, ;  but  when  operating  in  series  with  a  resistance,  the 
.i>lliige  rlrop  in  the  kenotron  m  that  available  above  the  i,  R  droj)  in 


load.  In  case  of  a  short-circuit  on  the  latter,  where  R  decreases 
indefinitely,  the  total  voltage  of  the  source  is  taken  u))  by  the  keno- 
tron, thus  liberating  the  whole  of  the  energy  E;'  as  heat  at  the  anode, 
and  the  latter  may  be  raised  to  a  temperature  at  which  it  will  melt  or 
volatilise  and  ruin  the  tub?. 


Fig.  2. — Half-wave  Rectification. 
Note  the  effect  of  temjjerature  limitation. 

It  is  necessary  to  emphasise  this  characteristic  behaviour  of  the 
kenotron,  and  in  practice  care  should  be  taken  to  provide  against) 
short-circuiting  the  load,  or  some  form  of  protective  device  should 
be  used. 


Fia.  3. — Full  Rectific.\tiox, usino  abrangemext  shows  is  Fig.  j. 

Upper  curve — voltage  over  primary  of  transformer  ;  middle  curve — 
voltage  over  load ;  lower  curv(> — current  rectiljed.  The  latter  was 
hTuitcd  by  temperature  of  cathode  in  each  case. 

If  the  anode  becomes  too  hot  rectification  tends  to  become  im- 
peri'ect.  The  rectifier  must,  therefore,  be  so  designed  tliat  the  space 
charge  voltage  is  not  great  enough  to  cause  heathig  of  the  anode 


Pjq,  4. — Full  Rectification,  isini;  arrangement  shown  in  Fig.  '>. 
'J'liii  (nirrcnt  rectified  was  limited  on  one-half  cycle  by  temperature  and 
(in  I  lie  other  half  by  voltage. 

when  the  requisite  current  is  bc'ing  earri«-d  by  the  lube  About 
10  watts  ])er  square  centimetre  of  anode  area  is  permissible,  cor- 
resijonding  to  a  temjicrature  of  about  1,000  deg.  K.     At  IhU  tern- 
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perature  the  electron  emission  is  still  less  than  0-02  milliampere  per 
square  centimetre. 

Referring  to  the  rectifiers  illustrated  in  Dr.  Langmuir's  article  as 
given  in  our  last  issue.  Dr.  Dushman  gives  the  following  conclusions  : 

1.  For  current-carrv'ing  capacities  up  to  .500  milliamperes  either 
a  cylindrical  anode  with  a  filament  down  the  axis  or  a  W-shaped 
filament  placed  between  two  parallel  plates  may  be  used.  The  first- 
named  type  can  apparently  be  made  much  more  efficient  as  regards 
losses  due  to  space  charge  effect. 

2.  Where  currents  of  the  order  of  100  milliamperes  or  less  have 
to  be  rectified,  and  the  maximum  direct-current  voltage  is  not  over 
15,000,  the  molybdenum  cap  type  is  one  that  is  simpler  mechanically 
and  also  quite  efficient. 

3.  For  voltages  up  to  100,000  a  cylindrical  anode  type  has  proved 
itself  to  be  very  practicable  and  efficient. 

The  oscillograms  reproduced  in  Figs.  1  to  4  show  the  results 
obtained  under  different  conditions  of  rectification.     In  Fis.  2  the 


jimmmw 
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Fio.  5. — Arrangement  for  REcnFYiNG  both  Half-w.vves,  tjsiso 
Middle  Point  Connection  on  Transformer. 

temperature  of  the  filament  is  low.  The  oscillograms  in  Figs.  3  and  4 
were  obtained  with  the  arrangement  of  apparatus  shown  in  Fig.  ,5. 
The  differences  noticeable  in  Fig.  4  are  due  to  the  two  kenotrons  not 
being  of  the  same  construction. 


PROTECTIVE  REACTORS    FOR  FEEDER  CIRCUITS  OF 
LARGE  CITY  POWER  SYSTEMS.* 

BY  .JAMKS  lv.m an.  LE.SLIE  I..  PEKKV  AMI  A.  il.  KOS.SMAN. 

Summarij. — This  Paper  outlines  the  use  and  limitations  of  protective 
reactance  coils  in  feeder  circuits.  Curves  are  given  .showing  what  the 
effects  of  feeder  reactors  are,  with  and  without  'bus  reactors,  for  gene- 
rators of  various  reactances.  The  advantages  that  might  be  gained  by 
parallel  operation  of  feeders  are  discussed. 


In  a  Paper  entitled  "  Protective  Reactances  in  Large  Power 
Stations,"t  the  authors  discussed  the  use  and  limitations  of  current 
limiting  reactors  in  generator  circuits  and  in  j)owor  station  'bus  bars. 
It  is  the  purjiose  of  this  Paj)er  to  discuss,  in  greater  detail,  the  u.se 
and  limitations  of  reactors  in  the  feeder  circuits  of  largo  city  power 
stations.  Where  reference  is  made  to  maximum  values  in  this 
Paper  this  refers  to  maximum  K.M.S.  values  and  not  to  maximum 
instantaneous  values.  Transient  effects  are  not  taken  into  acoomit 
bv  these  cui-vcs.  The  transient  effects  can  be  derived  from  the 
K.M.S.  values. 

The  authors  point  out  the  need  for  feeder  reactances  showing  the 
breakdowns  ineiease  with  greater  rapidity  as  the  capacity  of  the 
station  and  length  of  feeder  cables  gets  bigger.  Also,  if  no  reactors 
are  u.sed  in  either  the  feeders  or '  bus  bars,  heavy  short-circuits  occurring 
within  a  mile  or  so  of  the  power  stations  would  be  felt  over  the  entire 
system. 

Ciirvei. — In  order  to  study  the  etTects  of  different  values  of  feeder 
reactance  a  number  of  curves  has  been  plotted.  Ciirve-sheet  1 
shows  the  relation  between  the  equivalent  Idlovolt-ampero.*  in  a 
short-circuit  and  the  station  capacity  in  kilovolt-ampercs  for  six 

idiffercnt  values  of  feeder  reactance  when  no  'bus  reactance  is  used. 

rThe  generators  in  this  case  have  10  per  cent,  inherent  roiictancc. 
Similar  sets  of  curves  are  given  for  values  of  inherent  generator 
eactance  of  12  and  8  per  cent.  The  points  of  special  interest  shown 
'  these  cun'es  are  :  {a)  With  infinite  generator  capacity  the  oquiva- 

'  Abstract  of  a  Paper  read  before  the  American  Institute  of  Klcctrical 
Dginccrs. 
t  The  Electricun,  Vol.  LXXIII.,'p.  072,  Sept.  23,  1914. 


lent  kilovolt-amperes  in  a  short-circuit  vary  inversely  as  the  re- 
actance m  the  feeder  circuit.  (6)  The  equivalent  kilovolt-amperes 
in  a  short-circuit  with  infinite  generator  capacity  are  the  same  for  the 
three  sheets  of  curves,  (c)  The  kilovolt-amperes  in  short-circuit 
ii'crease  more  rapidly  per  kilovolt-ampere  of  station  capacity  for  a 
small  station  than  for  a  large  one. 

A  comparison  of  similar  curves  on  the  three  sheets  shows  that  the 
variation  in  generator  reactance  does  not  greatly  affect  the  curves. 
Curve-sheet  2  shows  the  four  curves  for  3  per  cent,  (of  5,000  k.v.a.) 
feeder  reactance  replotted  on  the  same  sheet  for  generator  reactance 
of  12,  10,  8  and  6  per  cent,  respectively.  By  comparing  the  curve 
for  6  per  cent,  generator  reactance  with  that  for  12  per  cent,  gene- 
rator reactance  the  small  effect  of  the  generator  reacta.nce  on  the 
curves  is  evident. 

Curve-sheet  3  shows  the  relation  betwcei  equivalent  kilovolt- 
amperes  in  a  short-circuit  and  station  capacity  in  kilovolt-ampere 
with  10  per  cent,  generator  reactaico  and  3  per  cent,  (of  5,000  k.v.a.) 
feeder  reactors  under  two  conditions.  Under  one  condition  no  "bus 
reactors  are  used.  Under  the  other  condition  12  per  cent,  (of 
25,000  k.v.a.)  'bus  reactors  are  used.  The  points  of  interest  here  are, 
that  where  12  per  ce:it.  "bus  reactor.^  and  3  per  ceit.  feeder  reac- 
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tances  are  used,  the  equivalent  kilovolt-amperes  in  a  feeder  short- 
circuit  becomes  practically  constant  at  125,000  k.v.a.  station  capa- 
city, and  any  further  ii\erease  in  station  cajiacity  has  no  appreciable 
effect  in  increasing  the  short-circuit  kilovolt-amperes.  VVhere  no 
'bus-bar  reactor.^,  but  3  per  cent,  feeder  reactors  are  used  the  short- 
circuit  kilovolt-amperes  increase  until  with  infinite  generating  capa- 
city they  become  107,000  k.v.a. 

Interpreted  in  another  way,  when  tho  'bus-bar  reactoi-s  are  u.sod 
the  feeder  roaetoi-s  absorb  75  i)or  cent,  of  the  voltage  and,  therefore, 
give  a  25  per  cent,  drop  in  voltage  on  tho  section  of  tho  'bus-bars  to 
which  tho  f(;eder  is  connected  under  tho  worst  conditions  of  short- 
circuit.  This  means  that  all  feeders  connected  to  that  section  will 
suffer  a  momenliiiy  drop  in  voltage  of  25  per  cent.  Where  no  bus- 
bar rciiclors  are  used,  the  feeder  reactor  on  the  defective  feeder  will, 
under  the  worst  conditions,  absorb  100  per  cent,  of  lli(!  voltage,  and 
will  paw  4(t,(MI0  more  kilovolt-amperes,  but  the  voltage  of  th(^  oilier 
feeders  on  the  .system  will  not  bo  a])preciably  affected.  If  there 
wore  no  possibility  of  a  short-circuit  on  the  'bus  bars  or  between  tho 
"bus  bars  and  the  feeder  reactors  aiid  no  po.ssibility  of  a  fp.ilure  of  tho 
gener.'.tor  windings  or  connections  bet  ween  windings  and  'bus  bars, 
it  is  evident  that  tho  use  of  feeder  reactors  alone  is  ])referal)lo  to  tho 
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combination  of  feeder  reactors  and  "bus-'bar  reactors,  but  with  the:c 
live  possibilities  of  trouble  always  present,  'bus-bar  reactors  should 
be  considered.  Whether  or  not  they  should  be  adopted  depends 
upon  the  particular  conditions  of  the  system  imder  consideration. 
It  is  evident  that  a  very  large  power  station  without  either  "bus 
reactors  or  feeder  reactors  is  liable  to  short-circuits  which  will  en- 
danger apparatus  and  service,  due  to  the  practically  unlimited  con- 
centration of  power  in  the  short-circuits. 

EfJKl  of  Feeder  Reactors  on    Voltage  Regulation. — At  0-8  power- 
factor  a  3  per  cent,  feeder  reactor  will  cause  a  voltage  drop  of  ap- 
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Station  Capacity  K.V.A. 
Curve  Sheet  No.  2. — Cxtrves  showing  Values  of  Short  Circuits 

IN  TEEMS  OF  K.V.A.  WITH  3  PER  CENT.  FEEDER  ReACT.1NCE  AND  VARIOUS 

Generator  Reactances  without  'Bus  Reactance — Three-Phase 
Short  Circuits — 5,000  k.v.a.  Feeders. 

proximately  1-8  per  cent.,  at  0-9  power-factor  a  drop  of  approxi- 
mately 1-3  per  cent.,  at  0-95  power-factor  a  drop  of  approximately 
1-0  per  cent,  and  at  0-98  power-factor  a  drop  of  approximately  0(i 
per  cent.  In  large  city  power  stations  such  as  have  been  considered, 
there  is  always  a  considerable  amoimt  of  synchronous  apparatus  in 
operation  at  a  high  power-factor,  and  the  voltage  drop  due  to  3  ])er 
cent,  reactance  in  their  feeders  will  be  low. 

The  PiiraUel  Operation  of  Feeders. — The  jiaralleling  of  alternating- 
current  fccdei-s  on  a  set  of  bus  bars  at  the  sub-station  end  and  the 
lying  together  of  the  ditferont  .sub-station  buses  by  means  of  tie 
feeders  between  sub-stations  would  be  highly  desirable  on  most  of 
our  large  city  systems,  if  it  could  be  safely  accomijlishod.  Such  a 
metliod  of  opcrrtioa  would  allow  maximum  facility  in  the  inter- 
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(!eneratob    Reactances — with    and   without  12  per  cent.   'Bus 
r.f-actances— 5,000  k.v.a.  feeders. 

'Bu:^  reactance  rating  based  on  25,000  K.V.A.    'Bus  reactances  located  t>etween  adjacent 
generating  capacities  of  25,000  k.v.a. 

liaiige  of  power  between  various  jjarts  of  the  system,  with  a  mini- 

iiiuin  Jimouiit  of  cable;    the  cables  between  the  power  station  and 

■'•h  Mub-Htation  would  bo  more  evenly  loaded  and  the  total  number 

if  ciible«  could  bo  reduced.  Jiocauso  of  the  cables  l)etwcen  sub- 
si  at  ioim,  the  r.cces.sily  of  idle  reserve  cables  between  jiower  station 
..!kI  Hiib-HlalioriH  would  be  eliiniiiat(^d.  During  the  period  of  peak- 
liia.l  on  a  given  siib-Mlatlon,  power  would  Mow  in  over  tho  tic  cables 
from  Kiili-Hti'.tio-iH  nut  carrying   their  maximum   loads;    and   later, 


when  the  conditions  of  peak  were  reversed,  the  flow  of  power  would 
be  reversed. 

The  Effect  of  Reactance  Coils  on  the  Paralkt  Operation  of  Feeders.— 
To  assist  in  the  study  of  the  amouiU  of  shoit  circuit  current  which 
can  flow  into  a  faidt,  the  series  of  curve,  oa  curve-sheet  4  was 
plotted.  These  curves  can  be  applied  to  approximate  the  amoimt 
of  short-circuit  current  into  a  fault  on  the  bus  bars  of  a  power 
station  where  'bus-bar  reactors  are  used,  or  to  approximate  the 
amomit  of  short-circuit  current  into  a  fanit  on  or  near  the  sub- 
station "bus  bars  where  several  feeder  cables  are  connected  in  parallel 
on  the  sub-station  'bus  bars  with  bus-bar  reactors  between  them. 
As  applied  to  the  case  of  a  power  sti-tion,  assume  the  c-  -c  where  the 
ratio  of  generator  reactar.ce  to  bus  bar  reactance  (iifb)  equals  1/3. 
The  corresponding  curve  is  almost  constant  with  three  running 
generators.  This  means  a  short-circuit  on  any  section  of  the  bus 
bars  is  practically  maximum  when  the  generator  on  the  sa!ne  section 
and  one  generator  on  each  adjacent  section  are  in  operation,  and  the 
addition  of  more  generators  to  the  system  wiU  not  appreciably 
increase  the  amoimt  of  short-circuit  current.  In  applying  the  curves 
to  a  sub-station  consider  the  following  concrete  example  :  Consider  a 
case  in- which  the  inherent  reactance  in  each  feeder  equals  1  per  cent., 
■vrtificial  reactance  equals  3  per  cent.,  and  "bus  reactance  equals  3  per 
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cent.,  all  based  on  5,000  k.v.a.  Then,  if  a  short-circuit  occurs  on  or 
near  the  sub-.station  "bus-bars  the  kilovolt-amperes  flowing  in  over 

">.(100 
the  shoncircuitccl  line  equal  .  or  125,000  k.v.a.  n/6=4/3=  1-33. 

From  curves,  by  inteq)olatioM,  .i7y=0-75.  Hence,  the  ktlovolt- 
ampcres  flowing  over  each  a  Ij.'ccnt  bus  reactor  equal  0-75  x  125,000 
=  93,750  k.v.a.,  and  the  total  kilovolt-amporos  flowing  into  the  fault 
=  125,000  k.v.a. -I- 2x93,750  k.v.a.^312..500  k.v.a.  Tho  93,750 
k.v.a.  flowing  in  over  each  bus  reactor  are  compo.sed  of  two  com- 
ponents, one  flowing  in  over  the  second  reactor  and  the  other  over 
tho  adjacent  line.  These  also  bear  the  ivlation  to  each  other  of 
.r/y(  =  0-75).  Hence,  over  the  second  reactor  tliero  flow  in  40,180 
k.v.a.  and  over  the  adjacent  fcciUr  53,570  k.v.a.  In  this  case  with 
125,00(1  k.v.a.  flowing  into  the  fault  from  the  feeder  on  the  same 
.section  with  the  fault,  and  53,57(1  k.v.ii.  over  e;',ch  adjacent  feeder, 
it  is  |>n>l)able  that  all  three  of  tbcs<^  feeders  will  go  out  at  once,  and 
these  will  be  followed  by  the  other  feeders  in  the  .sub-station. 

The  authors  go  on  to  consider  (ither  ca-tos,  from  which  they  con- 
clude that  even  on  feeders  from  a  vcrj'  large  generating  station, 
feeder  K^actors  of  moderate  size  ofTcctively  limit  the  amount  of 
current  flowing  from  the  powiM'  station  end  hito  a  short-circuit  on  tho 
feeiler.  On  the  other  hand,  if  this  feeder  is  (mo  of  a  number  of 
feedei-H  connected  in  parallel  at  the  substation  end,  a  short-circuit 
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will  have  a  back  feed  from  all  other  feeders  connected  to  the 
sub-station  "bus  bars.  The  amount  o'  kilovolt -amperes  flowing  over 
tliese  other  parallel  feeders  is  likely  to  be  sufficient  to  trip  out  part  or 
all  oil  switches  on  these  circuits. 

Suniinar;/. — In  a  large  city  power  syitem,  the  mile^  of  underground 
cable  aid  consequently  the  cable  faults  increase  at  a  faster  rate  than 
the  geierating  cipacity.  The  severity  of  short-circuits  also  in- 
creases with  mcreased  generating  capacity.  Feeder  reactors  are 
particularly  effective  in  reducing  and  locaUsing  the  effect  of  such 
short-circuits.  When  properly  proportioned  feeder  reactors  are 
use  ',  an  increase  or  decrease  of  generator  reactance  has  only  a  limited 
effect  on  the  amount  of  kilovolt -ampere.?  flowing  into  a  fault.  'Bus 
section  reactors  in  the  generating  station  in  connection  with  feeder 
reactors  still  further  re  luce  and  localise  these  effects,  even  when  it 
might  be  more  desirable  to  distribute  their  effect  if  other  conditions 
permitted.  It  would  be  desirable  for  many  reasons  to  operate 
feeders  in  parallel  at  their  sub-station  ends,  but  such  operation  tends 
to  increase  greatly  the  kilovolt -amperes  flowing  into  a  feeder  short- 
circuit  and  to  cause  other  feeders  besides  tlie  one  affected  to  trip  out 
when  overload  relays  with  the  usual  settings  are  used. 


THE  ELECTRIC  COOKINa  PLANT  AT  THE  HEAD 
OFFICE  OF  THE  SIEMENS-SCHUCKERTWERKE  AT 
SEEMENSSTADT,  NEAR  BERLIN. ^^ 

This  large  pUait  is  ilesigned  to  provide  meals  for  3,000  perso-is  in 
four  groups  of  700  to  800  each,  and  up  to  Alay  of  last  year  has  pro- 
vided for  2,000  daily.     The  current  is  supplied  at  6,000  volts  poly- 
phase from  the  firm's  own  power-station,  and  is  transformed  down  to 
2x220  volts  direct  current  by  a  single  armature  rotary  co-nverter, 
the  neutral  conductor  biing  earthed.     The  Idtchen  is  on  the  sixth 
floor  of  the  building,  and  contains  the  following  apparatus  :    Four 
ovens  each  having  four  chambjrs  of  600  mm.  by  800  mm.  by  360  mm. 
clear  internal  space,  arranged  in  a  horizontal  row;    18  frying  pans, 
each  -100  mm.  by  600  mm.  by  65  mm.  ;    six  saucepans,  each  of  400 
litres  capacity  ;   two  saucepans  each  of  200  litres  capacity  (two  more 
are  to  h?  added)  ;    three  small  tilting  saucepans  of  30  to  50  litres 
capacity  ;   two  heating  cupbiards  of  2  by  0-8  by  0-8  metres  external 
dimensions.     Tliere  are  also  three  serving  tables  with  electrically 
heated  water  baths  and  plate-warming  racks,  four  coffee  machines  of 
a  capacity  of  75  and  1^0  litres  per  hour,  and  one  hot-water  boiler  of  a 
capacity  of  1 J  cubic  metres  for  cooking  and  washing.     There  are  also 
electrically  driven  .ser\'ing  lifts,  washing  machines  for  the  croekciy, 
&c.,  potato-peeling  machines  capable  of  dealing  with  500  to  600  kilos 
of  potatoes  in  about  2i  hours.     All  apparatus  is  arranged  for  220 
volts.     In  each  apparatus,  the  earthed  neutral  is  connected  without  a 
cut-out  to  one  pole  of  the  h?ater  and  at  the  same  time  a  connection  is 
made  with  the  metal  frame  of  the  apparatus.     The  out3r  conductor 
is  connected  to  the  heaterthrough  a  cut-out  and  a  controlling  switch. 
In  the  large   saucepans   or   boilers,  the  switclies  and   cut-outs  are 
moimted   on  separate  columns.       With  the  o\ens,   the  tables  for 
the  frying  pans,  the  heating  cupboards,  &c.,  the  switches  and  cut- 
outs are  b;iilt  into  the  front  wall  in  such  a  manner  that  oily  the 
switch-handles  and  heads  of  the  fuse-cartridges  are  exposed.     The 
supply  mains  extend  from  the  main  switchbjard  into  the  calling  of  the 
floor  bmeath  the  kitchen  and  pass  up  from  the  floor  to  the  several 
apparatus   in   the   kitchen    through   brass   tub3s.     The   ovens   are 
covered  with  a  wrought  iron  galvanised  plate  which  can  bj  also  used 
as  a  warming  plate.     The  inner  chambers  are  tliermally  insulated  by 
air-jackets.     They  are   heated   by  upper  and   lower  heater-plates, 
each  provided  with  two  separate  circuits,  and  controlled  by  rotary 
switches.     The  heater-plates  are  ])rovided,  in  a  position  which  is 
inaccefsible    to    the    attendants,    with    three    conta<-t-kniv'es    that 
engage  with  contact -springs  on  the  rear  wall  of  the  chambers,  and 
permit  of  their  b?ing  removed  and  replac3d  in  a  very  simple  manner. 
The  loading  of  each  chamb.-r  is  8  kw.     The  wrought  iron  baking 
pans  u.sed  in  the  charab;rs  are  mule  with  longitudinal  rib*  at  the 
bottom,  which  jirevent  the  b:)ttoms  of  the  pans  from  lying  directly  on 
the  heater  plates.     The  directly-heated  frying  pans  are  welded  up 
from  wrought  iron,  and  are  made  veiy  heavy.     They  are  arrang(!<l  in 
sixes  on  three  tables,  the  electrical  conncction.s  to  the  pans  b;'ing 
made   through   plug-contacts.     The   co.nductors   pa-is   from   distri- 
biting  boxes  on  a  shelf  b;-neath  to  these  contacts  through  earthed 
Hixible  metal  tubing.     The  switches  are  arranged  separat<'Iy  from 
till   ilistribiting  boxes  o.i  t)ie  front  wall  of  the  tab'.e.     The  lieater- 
I  li-ments  are  arranged  on  tin-  underside  of  the  bottoms  of  the  frying 
liauH,  and  are  pre».scd  against  the  latter  by  clanipi'ig  plates.     The 
loiding  of  each  heater  is  7  kw.     Each  pan  is  callable  of  frying  200 

<  It  lets  per  hour.  

•  Abstract  of  an  article  in  t  he  "  KT.Z.,"  Jahrgaiig  35,  pp.  1020-1028. 


The  large  saucepans  are  made  with  the  heater-elements  arranged 
directly  bjlow  the  bottom.  In  order  to  facilitate  the  emptying  of 
these  vessels,  and  also  the  removal  and  replacement  of  theheatel 
elements,  they  are  mounted  on  trumiions.  and  are  provided  with 
worm-gearing  and  a  hand-wheel  for  turning  them.  The  cover  is 
niomited  on  a  separate  support.  In  order  to  enable  porridge  and 
like  foods  to  b?  cooked,  some  of  these  saucepans  are  pro\-ided  with  an 
oil-jacket,  the  heater  elements  b?ing  arranged  on  the  outside  of  this 
jacket  at  the  bottom  of  the  saucepan.  The  efficiency  of  this  arrange- 
ment when  fuU  during  the  heating  up  period  is  82  per  cent,  as  com- 
pared with  90  per  cent,  for  the  directly  heated  saucepan.  This 
difference  is,  however,  counterbilanced  by  the  fact  that  the  oil 
stores  sufficient  heat  to  keep  the  contents  of  the  saucepan  boiling  for 
1.1  hour  after  the  current  has  b?en  switched  off.  Each  sauc;>pan 
has  two  separate  mam  circuits  of  (for  the  400-litre  pans)  12  kw.  and 
24  kw.,  which  are  both  distributed  over  the  whole  bottom  of  the 
pan,  and  are  sub  livided  into  subsidiary  circuits.  By  means  of  two 
svritches,  12  kw.,  24  kw.  or  36  kw.  can  be  supplied  to  the  pan.  The 
200-litre  pans  have  a  maximum  loading  of  18  kw. 

The  coffee  machines,  for  75  and  150  litres  per  hour  and  of  a  loading 
of  12  kw.  and  18  kw.  respectively,  each  consist  of  a  continuous  water- 
heater  (93°C.),  and  an  infusing  vessel  with  a  heated  water-jacket. 
The  consumption  of  energy  for  six  months  of  last  year  (1914)  is  as 
follows  : — 


Month. 

Moan  daily  c 

onsumption. 

Total  consumption. 

For  cooking  only. 

Kw.- hours. 

Kw.-hours. 
Per  head. 

,.-      ,     ,       !  Kw.-hours. 
Kw.-hours.   !    p,,,,,^ 

February 

March 

April  

May    

June  

July    

731 
770 
568 
661 
638 
599 
592 

0-534 
0-517 
0-3.50 
0-430 
0-4,'")0 
0-411 
0-422 

532         !        0-387 
571                  0-384 
368                 0-220 
476                   0-306 
480          1         0-311 

Mean  value... 

651 

0-430 

451                  0-312 

The  consumption  per  head  was  calculated  according  to  the  number 
of  portions  issued,  averaging  1,579  per  day. 

The  current  was  charged  to  the  kitchen  at  5  pf .  (=0-6d.)  per  kilo- 
watt-hour, and  amounted  to  about  2.V  per  cent,  of  the  total  budget 
for  the  kitchen  (215  pf.  -~=  0-258d.  per  head  per  day).  In  the  Hennigs- 
dorf  Works  of  the  A.E.G.,  where  there  are  130  persons  to  be  catered 
for, and  the  current  is  supplied  at  the  same  price,  the  dailv  co>t  per 
head  is  2  05  pf.(=0-246d). 

Similar  plants,  heated  with  coal,  steam  and  gas,  gave  the  lollowuig 
results  : — 


Kind  of  plant. 

No.  of 

persons 

'  catered  for. 

1            • 

Heating  agent. 

Daily  cost  of 
fuel  per  head 
in  pfennigs. 

Officials'      Dining^, 

'          .592 

325 

200 

797 

1.096 

()24 

528 

1          590 

I       1,900 

Gas  and  steam. 

Gas. 

Gas. 

Gas  and  steam 

(Jas  and  coal. 

Gas.  coal  &  steam. 

Casand  stiam. 

1-61 
2-47 
2-42 

Operatives'  dining  J 

2-36 
1-95 
1-87 
1  (19 

1   L'i'i 

It:. 

The  price  of  fuel  was  as  follows :  Gas.  1 1  pf.  jiei-  cubic  niotre 
(  =  37-4d.  per  1,000  cubic  ft.) ;  steam,  0-33  pf.  per  kilo  (=^3-36s.  per 
ton)  ;   coal,  4-8  iif.  per  kilo  (  =  48-87s.  per  ton). 
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ICopie;  of  tfie  undermentioned  'tjorV.s  can  he  hnd  from  Thb  Elbctriciaw  Offices,  post 
free  (unless  olfierwiieslated),  on  rec«i|>i  of  publi-.hed  price.  .t-Jdin;  3d.  for  lxx>la  publL-ihed 
under  2s.  and  5  per  cent,  for  boolcs  publisfied  net  Add  10  per  cent  for  abroad  or  for 
foreien  txwks.i 
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SPECIAL  NOTICE. 


In  order  that  we  may  be  able  to  supply  the  newspaper  trade  eflectlTely 
and  meet  the  requirements  of  the  Post  Office,  we  are  sending  THE 
ELECTRICIAN  to  press  a  few  hours  earlier  every  week.  All  editorial 
and  news  matter  for  the  next  current  issue  of  THE  ELECTRICIAN 
must  reach  us  as  much  earlier  as  possible,  but  not  later  than  WEDNES- 
DAY MORNING,  and  advertisement  text  and  blocks  must  reach  the 
offices  as  much  earlier  as  possible,  but  not  later  than  TUESDAY 
EVENING,  during  the  continuance  of  the  War.  Advertisementi 
of  all  kinds  of  which  no  proofs  are  required  before  first  insertion 
can  be  accepted  up  to  FIRST  POST  THURSDAY  MORNING. 


THE  WORK  OF  THE  INSTITUTION  OF 
ELECTRICAL  ENGINEERS. 

The  appearance  of  the  annual  report  of  the  Institution  of 
Electrical  Engineers  provides  an  opportunity  for  reviewing 
the  work  of  this  Society,  and  gives  an  insight,  which  is 
obtainable  only  once  a  year,  into  the  Coixncirs  poUcy  on 
certain  questions,  apart  from  the  technical  matters  which 
come  up  for  discussion  when  Papers  are  read.  As  might 
be  expected,  the  present  report,  which  was  submitted  at 
the  annual  general  meeting  yesterday,  is  somewhat  miusual 
in  character,  owmg  to  the  outbreak  of  war  during  th?  period 
imder  review.  This  permitted  a  new  and  unexpected  field 
of  activity,  and  the  Coiuicil  took  action  without  delay  in 
order  to  assist  the  authorities  as  far  as  possible.  What  has 
since  taken  place  in  this  direction  is  already  fairly  well 
known.  Among  other  measures,  a  circular  letter  was 
issued  inviting  members  to  place  their  services  at  the 
disposal  of  the  Institution  in  connection  with  the  Army 
and  Navy,  pubhc  services,  &c.,  and  in  response  to  thi.s 
circular  over  J  ,(iOO  ofiers  of  services  were  received,  including 
some  500  offers  for  service  in  the  Army  or  the  Navy.  A 
circular  was  also  sent  to  the  electricity  supply  undertakings 
informing  them  of  certain  offers  of  services.  A  number  of 
vacancies  in  power  stations  were  filled  in  this  way.  but  it 
was  soon  found  that  the  su])ply  of  unemployed  station  men 
was  very  small.  Ijater,  in  the  recruiting  of  the  Engineering 
Units  of  the  Royal  Naval  Division,  tlie  Institution  co- 
operated with  the  Instituiions  of  Civil  and  Mechanical 
Engineers.  Quite  recently  tiie  Institution  has  as.sisted  in 
the  formation  of  an  Engineers"  Volunteer  Corjis.  and  tin- 
matter  is  still  under  consideration. 

Turning  to  the  more  jieacefiil  side  of  life,  we  find  that  soon 
after  the  outbreak  of  war  the  Council  appointed  a  Committee 
to   keep  in  touch  witii   the    British   Electrical  and   Allied  » 

Manufacturers'   Association    in   regard   to   the   question   of  , 

securing  for  British  mamif.'icturors  some  of  the  trade 
hitherto  carried  on  by  (Jerni'iny  and  Austria-Hungary.  A 
iiumlKM'  of  meetings  were  held  with  representatives  of  the 
B.IC..\.M.A.,  but  no  very  elTective  results  seem  to  have  been 
obtained.     The    conclusion    was    rciicluil    tliat     th;    con- 
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timiance  and  expansion  of  British  trade  after  the  war  will 
niainlv  depend  on  economic  prmciples  and  on  the  com- 
mercial industry  and  initiative  of  British  manufacturers, 
and  that  no  useful  action  on  the  part  of  the  Institution 
appeared  to  be  possible.  The  question  was  considered 
whether  a  Paper  on  certain  aspects  of  foreign  competition 
should  be  discussed  ;  but  the  B.E.A.M.A.  came  to  the  con- 
clusion that  no  useful  result  would  be  so  oljtained,  and  at 
their  request  the  idea  was  abandoned.  Tliis  episode,  we 
tl\ink,  serves  to  show  how  very  difficult  it  is  to  make  satis- 
factory headway  on  these  ultra-commercial  topics,  if 
there  had  not  been  co-operation  with  the  B.E.A.M.A.,  and 
if  this  conclusion  had  not  been  expressed  by  the 
B.E.A.M.A.,  we  cam  quite  iiliagine  that  the  Council  of  the 
Institution  would  have  been  subjected  to  a  good  deal  of 
criticism  for  not  briiigmg  forward  some  scheme,  or  taking 
some  pubhc  action,  in  regard  to  German  trade.  We  confess 
that  we  are  in  general  agreement  with  the  conclusion  that 
has  been  reached,  but  we  nevertheless  consider  that  a 
good  deal  of  useful  work  might  be  done  by  some  of  the 
engineering  institutions  combining  to  consider  what  is 
practicable  in  the  way  of  trade  organisation.  If  anj'tliing 
is  ever  to  be  done  in  this  direction,  surely  now  is  the  time. 

Another  subject  which  has  been  under  consideration  by 
the  Council  is  the  much-debated  subject  of  periods  for 
repayment  of  municipal  loans.  It  is  well  known  that  the 
Local  Government  Board  has  shown  a  tendency  in  recent 
years  to  cut  down  these  periods,  and  a  good  deal  of  com- 
plaint has  justly  arisen  on  this  accoimt  in  respect  to  certain 
kinds  of  plant.  It  may  well  be  argued  that  it  is  a  very 
mistaken  poHcy  to  have  loan  jDeriods  exceeding  the  hfe  of 
the  plant  for  which  the  money  has  been  borrowed  ;  but,  at 
the  same  time,  it  is  certainly  a  hardship  if  the  period  is 
much  less  than  the  probable  life.  The  types  of  plant  which 
have  come  most  under  discussion  in  this  connection  are 
electric  mains  and  accumulators.  As  a  result  of  inquiries, 
the  Council  has  come  to  the  conclusion  that  the  period  for 
mains  might  very  well  be  30  years,  provided  the  construc- 
tion is  substantial  and  that  the  mains  are  laid  with  due 
regard  to  the  nature  of  the  soil.  It  is  suggested,  also,  that 
the  period  for  substantial  conduits  might  be  50  years,  and 
that  the  period  for  accumulators  might  be  extended  to  13 
[years  where  adequate  provision  is  made  for  proper  main- 
Itenance.  We  are  glad  to  note  that  the  Council  intend  to 
lake  representations  to  the  Local  Government  Board  on 
[these  lines  in  due,  course. 

Another  line  of  activity  relates  to  smoke. abatement,  in 
mection  with  which  the  Local  Government  Board 
Ipartmental  Committee  on  this  subject  invited  the 
Btitution  to  give  evidence  last  session.  Although  some 
ience  has  been  collected,  the  matter  has  now  been 
fiounied  indefinitely  on  account  of  th3  war. 
from  this  brief  summary  it  is  clear  that  the  Council 
i  the  needs  of  the  industry  at  heart,  but  we  think  it  would 
I  well  if  they  would  take  members  more  frcqu'^ntly  into 
their  confidence.  When  a  statement  of  activities  is  made 
"inly  once  a  year,  memljers  are  apt  to  feel  that  nothing  is 
lieing  done  during  the  intervals.  This  misapjjr  hcnsion 
might  be  removed  very  readily  (now  that  the  "  Journal  " 
is  published  once  a  fortnight,  not  to  mention  the  readiness 


of  the  weekly  electrical  journals  to  pubhsh  such  detaib), 
and  probably  a  useful  purpose  would  be  served  if  the 
Coimcil  were  to  give  details  in  selected  instances,  after 
deciding  not  to  deal  with  certain  subjects,  why  this  decision 
was  reached.  Such  a  procedure  would  tend  to  remove 
misapprehension,  and  would  be  quite  as  useful  as  an 
account  of  work  actually  carried  out,  and  about  which  there 
is  no  question  of  its  desirability. 


REVIEWS. 


[Copies  of  the  undermentioned  works  can  be  had  from  The  Electrician  Offices,  pos 
free,  on  receipt  of  published  price,  adding  3d.  for  boolcs  published  under  2s.  Add 
10  per  cent,  for  abroad  or  for  foreign  booltfe.] 


Wireless    Telegraphy.       By    W.    H.  M.^echant.      Pp.  xi.  +  24r 
(Londnii  :    Whittakcr  &  Co.)     5s.net. 

The  preface  states  that  "  this  book  is  intended  primarily  for 
the  use  of  those  engaged  in  the  practical  oj^eration  of  radio- 
telegraph installations  and  for  students  who  alread}'  possess 
some  knowledge  of  electrical  science."'  These  words  describe 
its  scope  well  enough.  The  book  is  quite  elementary  in  that 
it  assumes  no  previous  acquaintance  with  wireless,  but  it  omits 
the  experiments  with  rubbed  amber  and  so  forth,  and  proceeds 
in  the  first  chapter  to  the  subject  proper,  ""  Electric  Oscillations 
and  Waves." 

The  treatment  is  orderly,  and  a  good  table  of  contents  is 
provided.  After  the  introductory  first  chapter,  there  are 
chapters  on  the  transmitter,  the  receiver,  detectors  and  the 
testing  buzzer.  The  next  five  chapters  describe  the  special 
features  of  the  Marconi,  Poulsen,  Telefunken.  Lepel  and  Gold- 
schmidt  systems.  Then  follow  a  chapter  on  portable  sets, 
another  on  various  high-fre(piency  measurements  —a  subject 
which  can  hardly  be  dealt  with  .satisfactorily  in  a  book  of  this 
character—  and  four  chapters  of  a  miscellaneous  nature.  It 
will  be  seen,  therefore,  that  the  book  aims  at  being  fairly  com- 
prehensive ;  and  consequently,  with  only  238  pages  of 
large  print,  including  1.51  figures,  the  treatment  cannot  be  in 
any  way  thorough.  In  our  opinion,  such  unproved  devices  as 
the  Poulsen  high-speed  transmitter  and  receiver,  and  tlie  Tele- 
funken sound  intensifier,  might  with  advantage  have  been 
omitted  to  give  room  for  an  adecjuate  tieatment  of  more 
practical  subjects,  such  as  antenn;e  and  crystal  detectdrs. 

Looking  through  the  book  in  detail,  we  note  that  electric 
oscillations  are  described  with  reference  to  inductance  some 
pages  before  the  paragraph  wherein  inductance  itself  is  ex- 
plained ;  and  in  that  paiagniph,  in  likening  the  current  oppos- 
ing properties  of  inductance  anil  resistance,  the  di'^tinction  as 
to  energy  disHJpation  is  unfortunately  not  made.  The  few 
lines  on  p.  15,  describing  the  process  of  radiation  from  the 
antenna  will,  we  fear,  hghten  no  whit  the  black  darkness 
encompassing  most  readers  on  this  subject.  ""  The  charging 
current  of  an  accumulator  should  not  exceed  20  per  cent,  of  the 
capacity  of  the  cell  "  is  an  example  of  regrettable  loose  wording, 
and  an  astonishing  paragraph  referring  to  rotary  converters 
states  that  "  the  relation  between  the  direct  voltage  and  cur- 
rent and  the  alternating  current  and  voltage  will  be  if 
the  D.C.  voltage  and  current  are  each  100 — 70-7  volts 
141  amperes  alternating."  Such  floundering  is  merely  un- 
pleasant to  the  initiated,  but  constitutes  a  stumhlini;  hlock  to 
the  tvro.  The  testing  buzzer  is  shown  only  in  the  electro- 
static arrangement,  no  reference  heinj;  made  to  1  lie  iinicli  iiime 
useful  shunted  buzzer  method. 

We  have  noticed  a  few  cases  of  downright  error.  In  de- 
scribing the  Marconi  synchronous  S|mrk  system  the  authoi 
states  that  the  spark  takes  place  when  the  alternator  K..M.K. 
is  a  maximum  ;  actually  it  is  at  or  near  the  moment  of  zero 
E.M.F.  Both  description  and  diagram  of  the  Fleming  valve 
receiver  omit  the  polarising  K.M  F.  ;  and  in  Fig.  16,  for  the 
elsctrolytic  detector,  the  conunon  but  fatal  mistake  is  made  of 
connecting  u])  the  potentiometer  in  such  a  way  as  to  slioit- 
circuit    the    detector    to    the    high-frequency    P.D.     In    the 
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chapter  describing  the  Poulsen  system.  Fig.  88  shows  the  opera- 
ting key  joined  halfway  up  the  jigger,  instead  of  at  the  earthed 
end  :  and  it  is  stated  that  the  tikker  is  not  able  to  receive 
spark  signals,  which  is  quite  a  mistake. 

Fig.  82,  consisting  of  a  series  of  separate  connection  dia- 
grams of  the  Marconi  multiple  tuner  for  different  position-i  of 
the  main  switch,  is  likely  to  be  helpful  to  operators.  The 
ingenious  logarithmic  chart  in  Fig.  150,  relating  the  inductance, 
wave-length  and  capacity  in  oscillating  circuits,  is  an  interest- 
ing feature  in  the  chapter  on  measurements. 

In  any  future  edition  we  hope  the  irritating  consistent  misuse 
of  the  plural  form,  antennae,  to  connote  the  singular  will  be 
rect'fied.  L.  B.  Turner. 

Graphical  Determination  of  Sags  and  Stresses  for  Overhead 
Line  Construction.  By  Gnoo  Semenza  ami  Marki  Semenza. 
TrauslaU-a  iruin  tlie  Italian  by  C.  O.  Mahxocx.  Pp.  x.^24  13 
charts.  (London  :  Hill  Publishing  Co.)  12s.  (id.  net. 
In  liis  preface  the  translator  bewails  the  fact  that  the  great 
majority  of  overhead  lines  are  installed  with  an  utter  disregard 
of  all  scientific  principles.  The  "  instrument  of  precision  " 
most  relied  upon  is  the  "  e3-e  "  of  the  lineman  or  foreman. 
The  job  looks  well  when  done,  which  is  usually  when  the 
weather  conditions  are  very  favourable.  When  storms  rise 
and  the  lines  fail  it  is  put  down  to  dispensations  of  Providence, 
when,  strictly  .speaking,  it  should  be  put  down  to  ignorance  of 
the  staff.  The  jjurpose  of  the  present  book  is  "  to  pro\ade  a 
method  of  determining  sags  and  stresses  which,  while  based 
rigorously  and  solidly  upon  sound  scientific  principles,  is  so 
simple  in  its  application  and  in  its  jsractical  use  that  an  intelli- 
gent lineman  or  foreman  can  use  it  without  difficulty."  We 
have  grave  doubts,  however,  whether  any  lineman  or  foreman 
will  be  found  who  will  appreciate  the  alleged  simplicity  of  the 
process.  A  trained  engineer,  however,  would  find  the  charts 
very  useful,  and  could  readily  draw  up  instructions  as  to  sags 
and  strains  to  meet  various  conditions.  Without  some 
guidance  the  book  would  be  of  httle  use  to  anyone  who  was  not 
famiUar  with  graphs,  for.  in  the  directions  for  using  the  charts, 
there  are  references  to  '"  inter.sections  of  the  ordinate,"  "  the 
hyperbola,:'  '"  the  scale  of  abscissae,"  and  so  on,  all  calculated 
to  bewilder  even  an  intelUgent  lineman.  The  book  contains 
only  23  pages  of  text  and  13  charts  ;  the  textual  matter  is 
divided  into  five  parts  :  (1)  General  con.siderations  ;  (2)  con- 
struction of  the  charts  ;  (3)  manner  of  u.sing  the  charts  ;  (4) 
the  values  of  wind  velocity,  ice  coatings,  temperature  limits. 
allowable  stress,  &c.,  including  the  regulations  on  these  matters. 
issued  in  various  countries  (this  fourth  part  contains  a  lot  of 
useful  data)  ;   and  (5)  a  mathematical  appendi.x. 

The  method  employed  is  as  follows  :  A  coefficient  is  found 
from  a  chart  giving  the  ratio  in  wliich  the  load  on  the  sjian  is 
increased,  due  to  the  assumed  wind  velocity  and  thickness  of 
ice  coating.  Blondel's  idea  of  a  hypothetical  span,  equal  to 
the  real  span  nmltiplied  by  this  ratio,  is  then  introduced,  and 
in  order  to  simplify  the  treatment,  the  curve  is  assumed  to  be  a 
parabola  instead  of  a  catenary.  From  the  formulas  thus  oh- 
tained  the  charts  are  plotted,  and  one  can  read  off  the  sag  at 
any  temperature  for  any  given  values  of  the  hypothetical  span 
and  the  tension  in  the  wire.  Only  copper  lines  are  considered. 
There  can  be  no  doubt  that  to  anyone  who  has  to  make  such 
calculations,  the  charts  would  prove  of  great  assistance,  but 
we  are  sorry  to  have  to  say  that  anyone  i-eading  the  Iwok 
would  be  very  liable  to  give  it  up  in  disgust  before  getting  to 
the  charts,  for  we  have  never  seen  a  book  containing  so  many 
printer's  errors  in  such  a  small  compass.  There  are  many 
errors,  too,  for  which  the  printer  cannot  be  blamed,  and 
although  a  loose  errata  slip  is  supplied  it  merely  deals  with 
about  half-a-dozen  of  the  errors.  Even  the  list  of  symbols 
eiii|>loyed  is  so  faulty  that  one  can  mily   (iml  nut   \vh:il    thev 

reullyineanbyworkingbackwardsfn.nl  lli piations  in  which 

they  occur.     Thus,  mi  p.  2  : — 

"•  -weifht  per  foot  of  naked  wire  in  pounds  (=3-852  lb.). 
\\  =- weight  p(;r  foot  of  loaded  wire  in  pounds. 
/'  ^unit-weight  of  wire  unloaded  (=3-852  lb.). 
from  which  one  concludes  that  w=p,  but  this  idea  is  upset  on 

]•■  Ifi,  where  w=~.p.    Then,  having  studied  fi„-  li.st  of  .symbols. 


we  find  equations  on  p.  3,  containing  X,  the  meaning  of  which 
is  to  be  found  on  p.  17.  Also,  on  p.  3.  one  reads  :  "'  When  it  is 
not  desired  to  take  the  action  nf  the  wind  into  account."  fol- 
lowed by  a  formula  involving  the  velocity  of  the  wind  ;  the 
mystery  is  solved  by  omitting  the  word  not.  References  are 
given  to  equations  wliich  have  evidently  been  subsequently 
renumbered  without  readjustment  of  the  references.  Curves 
are  said  to  be  drawn  for  given  abscisscB,  meaning  parameters. 
On  p.  15  we  read  T,=xc'ld  {see  p.  8),  whereas  on  p.  8  'Pr=xv-(l. 
On  p.  IS  we  are  informed  that  "  ft>0.  and,  therefore,  cos  fi>  I.' 
One  would  not  object  to  such  idiosyncrasies  as  "  vaies  with  the 
diamere,"  but  when  one  finds  on  p.  19  seven  misprints  in 
formulae  and  things  of  immerical  importance,  one's  sym- 
pathies go  out  to  the  '■  intelligent  lineman."  who,  through  this 
book,  is  to  be  initiated  into  methods  of  scientific  accuracy. 

Notwithstanding  these  defects,  if  one  is  engaged  in  this 
branch  and  cannot  read  the  origfnal,  he  will  certainly  find  the 
charts  of  great  use,  and  will  understand  them  much  better  for 
having  spent  a  few  hours  pursing  the  text. 

G.  W.  0.  Howe. 


THE  GAS  TURBINE. 

BY    .SYDXKV    F.    W.\LKER. 


A  considerable  amount  of  discussion  as  to  the  possibility  of 
running  a  turbine  by  gas  has  taken  place  from  time  to  time. 
Among  other  pronouncements  has  been  one  which  appeared 
fatal  to  the  idea,  viz.,  that  the  temperature  of  the  resultant 
ga.ses  formed  by  the  combustion  of  the  fuel,  would  be  too  high 
for  any  turbine  to  work  in.  Yet  the  gas  turbine  is  an  accom- 
plished fact.  It  was  worked  out  in  Germany  on  a  small  scale 
some  few  years  back  :  and  just  before  the  war  an  apparatus  to 
furnish  1,000  H. p.  was  built.  It  was  arranged  in  very  much 
the  same  manner  as  the  vertical  Curtis  turbo-electric  generators, 
the  dynamo  being  fixed  above  the  tiu'bine.  An  oveiall  efti- 
ciencv  of  2'J  per  cent,  was  claimed  for  the  l.OO;)  h.p.  plant  when 
running  on  very  fight  load,  only  furnishing  the  e.xciting  current 
for  the  dynamo.  The  writer  understands  that  in  this  plant 
some  difficulty  was  experienced  in  the  operation  of  the  valves, 
and  also  that  it  was  not  found  practicable  to  work  the  whole  of 
the  explosion  chambers.  I'robably  if  it  had  not  been  for  the 
outbreak  of  the  war  and  the  seneral  disturbance  whicli  preceded 
it  evcrvwhere,  these  difficulties  would  have  been  overcome  ; 
possibly  they  may  have  been  overcome  by  now  ;  and  tii.-  tur- 
bine would  have  been  on  the  market. 

The  turbine  is  worked  on  the  impulse  ])rinciple.  and  the 
difficulty  of  tlie  high  temperature  referred  to  above  is  over.'oine 
by  causing  the  hot  gases  formed  by  the  cond)ustion  of  the  fuel 
to  expand  down  to  12  lb.  ])er  si|uare  inch  absolute. 

A  completely  new  dejiarture  has  been  taken  in  the  gas  tur- 
bine, so  far  as  the  use  of  gas  as  a  prime  mover  is  concerned.  In 
the  internal-coml)ustion  engine  it  will  be  remembered  that  the 
working  fluid  is  formed  in  tlie  power  chamber.  The  cylinder 
of  the  internal-combustiiui  I'liifine  is  an  explosion  chamber 
and  a  power  cylinder  combined.  In  the  impulse  gas  turbine 
that  has  been  worked  out  in  Germany,  the  explosion  chamber 
is  separate  from  the  power  mciuber.  In  the  apparatus  to^ 
furnish  1,000  h.p.  there  were  10  explosion  chamber.-!,  ei'ouped 
round  the  axle  of  the  tuiliine.  The  explosion  eluimbers  were* 
in  the  form  of  irregular  elli])siiids.  something  like  a  number  of 
bags  of  Scotch  bag  pijics,  with  the  nKnith-jjieces  all  turned 
inwards  towards  the  axh-.  The  explosion  chambers  were 
neaily  pear-shapeil,  with  the  neck  of  the  pear,  as  it  nuiy  be 
termed,  turned  inwards  towards  the  axle  of  the  turbine,  and 
the  necks  carried  the  delivery  valves  for  the  hut  gases.  In 
carh  explosion  chanibi-r  theio  was  an  entry  valve  for  air.  and 
anulher  for  gas  or  liquid  fuel.  The  a])paratus  was  tried  with 
almost  every  kind  of  fuel  town  gas.  producer  gas,  ]ieirol  of 
various  specific  gravities,  sas  oil,  tar  oil,  and  coal  dust.  The 
onlv  form  of  fuel  w'th  wliiih  it  i'oi,ld  not  l)e  worked  was  coal 
dust. 

AlliKJied  1(1  iIm-  apparatus  ai'c  Mir  and  gas  })umps.  on  very 
■iniihir  lines    to  those  ol  the  two  cvcle  uas  en<'ines  that   have 
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done  such  good  work,  and  the  cycle  of  operations  is  as  follows  : 
Air  is  forced  in  into  each  explosion  chamber  in  turn  under 
jjirssure,  and  when  the  air  pressure  inside  of  the  chamber 
1  '-aiheb  a  certain  figui'e.  the  air  entry  valve  is  closed.     The  gas 
I  iitrv  valve  is  then  opened,  and  gas,  or  one  of  the  other  fuels 
'utioned,  is  forced  in  also  under  pressure.     Where  liquid  fuels 
Ml-  employed  a  spraying  apparatus  worked  by  compressed  air, 
on  similar  lines  to  that  employed  with  the  Diesel  engine,  is 
added.     When  the  charge  of  gas  or  liquid  fuel  Las  been  forced 
into  the  exjilosion  chamber,  the  mixture  is  fired  by  electric 
sparks  passing  between  contacts  fixed  in  several  portions  of  the 
chamber.     With  liquid  fuel,  the  inventor  prefers  to  force  the 
fuel  in  in  gusts,  very  much  in  the  same  manner  as  steam  is 
forced  into  some  of  the  earlier  Parsons  turbines.     Hi.s  idea  is, 
that  by  forcing  in  the  fuel  in  this  manner,  mixing  with  the 
charge  of  air  is  more  thoroughly  accomplished.     The  reason 
for  the  rrfidtiplication  of  sparking  requires  no  explanation  ;   it 
1-  merely  a  device  to  secure  complete  combustion  of  the  charge. 
<  '11  the  combu.stion  of  the  charge  the  temperature  is  rai.sed,  the 
pressure  following,  and  when  the  pressure  ha.s  risen  to  a  certain 
figiu'e,  the  outlet  valve  in  the  neck  of  the  explosion  chamber  is 
opened,  and  the  hot  gases  forming  the  products  of  combustion 
are  forced  out  through  a  conical  nozzle,  very  similar  to  that  used 
with  the  De  Laval  and  Curtis  turbines.     The  hot  gases  expand 
down  in  passing  through  the  nozzles,  very  much  in  the  same 
manner  as  the   steam  expands  down  in  the  nozzles  employed 
with  the  impulse  .steam  turbine.     From  the  nozzle  the  cooled 
and  expanded  gases  pass  through  the  tmbine  rotor.      The 
writer  understands  that  the  rotor  of  the  1,000  h. p.  machine  had 
only  one  disc,  and  that  it  ran  at  3  000  revs,  per  inin.     A  fan  is 
employed  at  the  other  end  of  the  exhaust,  to  assist  in  drawing 
the  hot  gases  through  the  rotor  of  the  turbine.     When  the  hot 
gases  have  passed  through  the  turbine,  a  bla.st  of  air  is  forced 
through  the  explosion  chamber,  to  perform  the  same  office  as 
in  the  case  of  the  Diesel  engine,  and  the  two  cycle  gas  engine. 
It  will  be  remembered  that  in  both  of  these  engines  the   air 
which  enters  the  cyhnder  first,  after  the  completion  of  the 
power  stroke,  is  devoted  to  scavenging  the  cylinder  ;  it  sweeps 
out  the  remainder  of  the  exhaust  gases  and  cools  the  cylinder 
to  a  certain  extent.     The  arrangement  in  the  gas  turbine,  it 
appears  to  the  \NTiter,  has  a  distinct  advantage  over  that  in  the 
two-cycle  engine.     With  the  two-cycle  engine,  as  is  well  known, 
there  are  considerable  complaints  of  inefficiency  due  to  the 
presence  of  a  portion  of  the  exhaust  gases  in  the  cylinder,  at 
the  commencement  of  the  succeeding  charge.     The  time  avail- 
able for  scavenging  is  so  small,  it  forms  such  a  small  fraction  of 
the  stroke,  that  except  under  very  favourable  conditions,  com- 
plete scavenging  is  not  possible.     A  small  percentage  of  the 
resultant  gases  are  left  in  the  cyhnder,  and  the  efficiency  of  the 
succeeding  stroke  is  lowered,   owing  to  the  dilution  of  the 
succeeding  chaige  of  gas,  and  to  the  raising  of  the  temperature 
of  the  succeeding  charge  both  of  gas  and  air.     With  the  gas 
turbine,  a.  worked  out  in  Germany,  the  scavenging  air  has  a 
verv  much  longer  time  to  perform  its  work.     The  scavenging 
air  does  not  pass  through  the  rotor  of  the  turbine.     \  by-pass 
is  provided  for  it,  so  that  the  cooling  effect  of  the  air  upon  the 
,  explosion  chamber  is  obtained  without  lowering  the  efficiency 
[of  the  conversion  at  the  rotor. 

The  outlet  valve  of  the  explosion  chamber  is  kept  open  until 
[the  scavenging  is  complete  ;    it  is  then  closed  and  the  air  pro- 
eeds  to  fill  the  chamber  to  the  required  pressure,  gas  being 
lorced  in  under  pressure,  and  the  cycle  proceeding  as  before. 

In  the  small  model  of  the  gas  tui-bine  with  which  the  early 
I  xpeiiments  were  made,  and  which  furnished  in  the  neighbour- 
liood  of  200  H.P.,  the  valves  were  worked  mechanically  ;  but 
in  the  apparatus  made  for  1,0(J0  H.p.  they  were  worked  by  oil. 
A  distributinj;  valve,  something  on  the  lines  of  the  distributor 
'■'!■  the  ignition  cuiTent  for  automobiles,  was  employed.  It 
isisted  of  two  concentric  cylinders,  the  inner  one  revolving. 
\  pressure  of  oil  was  maintained  by  means  of  an  oil  pump  in 
llie  inside  of  the  inner  cylinder,  and  a  slot  in  the  inner  cylinder, 
as  it  revolved,  came  in  turn  opposite  slots  in  the  outer  stationary 
cylinder.  The  slots  in  the  stationary  cylinder  led  to  the  differ- 
ent valves  in  the  different  explosion  chambers  that  were  to  be 


worked  in  turn.  As  the  slot  in  the  inner  cyhnder  came  oppo- 
site tlie  slot  leading,  say,  to  the  air  entry  value  of  one  of  the 
explosion  chambers,  that  valve  was  opened  by  the  oil  pressure 
delivered  to  it,  and  it  remained  open  for  the  period  during 
which  the  slots  remained  opposite  each  other.  The  valve  was 
closed  b\'  the  removal  of  the  oil  pressure,  allowing  a  spiral 
spring  to  come  into  play.  It  will  be  seen  that  by  a  proper 
arrangement  of  the  oil  distributing  valve  the  gas  and  air  entrv 
valves  and  the  outlet  valves  were  opened  in  turn,  and  kept  open 
for  the  right  time. 

The  ignition  was  by  a  magneto,  which  came  into  operation 
when  the  speed  of  the  turbine  reached  a  certain  figure.  For 
starting,  an  accumulator  and  induction  apparatus  wa.>  em- 
ployed. The  e.xhaust  gases  were  also  employed  in  the  1 ,001)  h.p 
apparatus  to  raise  steam  in  an  auxiliary  boiler,  the  steam  being 
used  to  drive  a  small  engine  for  working  the  fan  and  the  gas 
and  air  pumps.  It  will  be  remembered  that  the  heat  in  the 
exhaust  gases  has  already  been  employed  to  raise  steam  in 
connection  with  large  gas  engines  in  this  country  and  on  the 
Continent,  particularly  where  the  gas  is  obtained  from  a  pro- 
ducer. In  all  forms  of  gas  producer  steam  is  used,  and  it  has 
usually  been  found  that  the  exhaust  gases  fm'nish  sufficient 
steam,  if  properly  apphed,  for  the  purpose.  It  is  claimed  that 
the  gas  tuibine  occupies  only  about  one-third  of  the  space 
required  for  a  gas  engine  to  furnish  the  same  power,  that  it 
weighs  only  about  a  quartei,  and  that  the  maximum  degree  of 
irregularity  is  very  much  L^ss  than  with  the  gas  engine. 

It  goes  without  saying  that  if  the  gas  tm-bine  estabhshes 
itself,  and  if  anything  like  the  efficiency  claimed  for  it  in 
Germany  is  obtained,  on  extended  trial,  it  should  be  very  much 
more  economical  for  driving  electricity  generating  stations 
than  either  steam  or  the  gas  engine.  A  point  that  may  per- 
haps be  noticed  is  the  pressure  in  the  explosion  chambers  with 
the  gas  turbine  is  very  much  less  than  in  the  gas  engine  under 
ordinarv  conditions. 


FRICTIONAL  ELECTRICITY  ON  INSULATORS  AND 
METALS.* 

liV    W.    MORKIS   JONK^. 

Summary. — The  author  ha.s  conducted  a  large  number  of  e.vperiracnts 
on  frictional  electricity  with  both  insulators  and  metals.  He  describes 
the  apparatus  used,  and  gives  the  results  of  his  work.  A  theory  is 
outlined  to  account  for  the  results  obtained. 


As  there  seems  to  bs  but  little  knowii  about  frictional  elect ricity, 
the  investigations  describei  below  were  undertaken  with  the  objcot 
of  discovering  new  facts  which  might  be  of  assistance  in  forming  a 
(|ua;ititative  theory.  In  these  experiments,  after  the  method 
a;loptei  by  Morris  Owe',t  measurements  were  made  of  the  charge 
produced  on  a  surface  by  friction  and  of  the  frictional  work  speit  i  i 
generating  it. 

The  rubbing  I'.pparatus  consisted  of  a  slate  wheel  roiird  the  rim 
of  which  rubbor.s  of  various  soft  materials  were  placed.  The  wheel, 
of  moderate  moment  of  inertia  and  0-8  cm.  thick,  turned  i  i  bearings 
lixeJ  in  a  woodea  framework,  and  could  he,  set  into  rotation  by  ii 
known  weight  falling  through  a  measured  height.  The  weight  was 
attached  to  a  cord  passing  over  a  light  i)ullcy  in  the  ceiling  aul  wound 
roimd  a  wooden  drum  fixed  on  the  wheel.  A  vortical  pole  graduated 
upwards  in  decimetres  gave  the  distance  through  which  the  weight 
felL  In  later  stages  of  the  work  the  wheel  was  driven  by  an  electric 
motor  of  variable  speed.  The  specimens  rubbed  were  usually  discs 
about  1-2  cm.  in  diameter,  and  were  of  various  insulating' and  metallic 
materials.  They  were  mounted  with  an  insulivting  ccme;>t  on  sm  ill 
T-shapod  strips  of  ebonite,  which  could  be  firmly  fixed  to  a  i  obonito 
holder.  Fig.  1  illu.stratos  the  apparatus  used.  A  rub  was  efrected 
by  releasing  the  wheel,  which  was  then  .set  rotating  by  the  falling 
weight,  the  specimen  being  separated  from  the  rubber  just  Dcfore  the 
wheel  came  to  rest.  Immediately  after  a  8|)ccimen  was  rubbed,  the 
hoMcr  supporting  it  was  quickly  withdrawn  from  the  socket  and 
suspended  by  a  string  over  a  deep  metal  jar  into  which  the  specimen 
could  1)0  lowered.  The  jar  was  placed  inside,  and  insulated  by 
quartz  from  a  larger  earth-connected  jar,  which  served  to  increase 


•  Abstract  of  an  article  in  the  "  Philosophical  Magazine."' 
t  •'  Phil.  Mag."  XVII.,  p.  457  (1909). 
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the  capacity  and  to  shield  the  inner  jar  from  outside  influences.  The 
inner  jar  was  connected  by  a  fine  wire  passing  through  sulphiir  plugs 
in  the  outer  to  the  upper  plate  of  a  parallel  plate  condenser,  and  also 
to  one  of  the  terminals  of  a  quadrant-electrometer,  the  lower  plate  of 
the  condenser  and  the  other  terminals  of  the  electrometer  being 
permanently  earthed.  The  deflexions  of  the  needle  were  observed 
by  a  telescope  and  illuminated  scale.  The  zero  of  the  scale  was 
obtained  by  earthing  the  terminal  of  the  electrometer  by  means  of  a 
suitable  mercury-cup  key  operated  by  a  string.  The  whole  measur- 
ing system  was  enclosed  m  a  wooden  box  with  a  window  for  the 
electrometer,  the  inside  of  the  box  being  covered  with  tinfoil  and 
earthed.  The  box  served  to  shield  the  whole  apparatus  from 
external  influences,  and  by  means  of  drjong  agents  inside  it  kept  the 
apparatus  peifectly  dry.  The  needle  of  the  electrometer  was 
suspended  by  a  platinum  wire  001  mm.  in  diameter,  and  throughout 
the  experiments  was  maintained  at  a  potential  of  100  volts  by  a  small 
battery  of  Weston  cells. 

In  measuring  the  charge  on  a  specimen  after  a  rub,  the  zero  of  the 
electrometer  was  first  observed,  the  ea,rth  connection  removed,  aid 
the  specunen  lowered  into  the  jar  and  the  deflection  noted.  The 
insulation  of  the  apparatus  was  frequently  tested.  Before  each  rub, 
the  specimen,  holder  and  rubber  were  completely  discharged  by 
exposure  to  radiations  from  radium. 

The  scale  w-as  caUbrated  by  the  difference  of  potential  due  to  a 
known  current  passing  through  a  known  variable  resistance.  The 
capacitv  of  the  measuring  system  was  determined  by  the  method  of 
mixtures,  using  a  standard  condenser.  Knowing  the  capacity  of  the 
electrometer  and  accessories,  and  also  knowing  the  potential  of  the 
insulated  quadrants  corresponding  to  any  deflection  of  the  needle,  the 
charge  producing  that  deflection  was  obtained. 

In  rubbing  the  specimens  care  was  taken  to  bring  the  middle  part 
of  the  specimen  evenly  into  contact  with  the  rim  of  the  nibbing  wheel. 
It  this  was  not  done,  the  deflection  obtained  with  insulators  was 
always  too  small  owing  to  the  smaller  area  of  contact.     It  was  also 


Ebonite  Mounting 


Fia.  1. 

found  necessarj'  to  give  the  insulators  a  rest  after  each  rub,  for  if  an 
insulator  was  rubbed  a  number  of  times  in  succession  the  deflections 
rose  to  the  maximum,  though  the  work  done  was  the  same  for  each 
rub  and  less  than  that  required  to  give  the  maximum  for  a  first  rub. 
The  insulators  rubbed  were  fused  quartz  discs,  quartz  crystal,  glass, 
polished  ebonite,  amber,  sealing-wax,  and  crj'stals  of  fluoi'spar, 
Iceland  spar,  and  heavy  spar.  The  rubbers  were  bands  of  (laiinol. 
silk  and  cliamois  leather  wound  round  the  rim  of  the  wheel,  the  axle 
of  which  was  earthed,  and  the  normal  thrust  between  specimens  and 
nibbers  was  in  all  ca.ses  178  grams  weight. 

Tables  arc  giving  showing  the  charges  in  electrostatic  units  pro- 
duced by  various  quantities  of  frictional  work  represented  in  joules, 
when  four  typical  specimens  were  rubbed  with  flannel,  silk  and 
leather.  The  results  are  shown  in  Figs.  2  and  3.  They  shoiv,  as 
obstTved  by  Pcclet*  and  Owent,  that  with  a  sufficient  amount  of 
work,  the  charges  reach  a  con.stant  maximum.  Results  have  been 
obtained  for  the  other  materials  rubbed  and  have  been  plotted  as 
curves,  which  show  a  similar  form. 

Table  I.  gives  the  values  in  electrostatic  units  of  the  maximum 
charges  jiroduced  on  the  insulatora  by  friction  with  the  rubbers.  It 
is  interesting  to  note  that  the  transparent  insulators  wore  positively 
(Iiarf;ed  when  rubbed  with  the  thrive  materials,  and  that  the  opaque 
substances  all  became  negatively  charged. 

Mf/lrillir  Sperimens. — In  the  experiments  with  the  metals,  the  rubber 
had  to  bo  a  good  in«ulator  and  thoroughly  drj-,  otherwise  the  charge 
gencratoH  leaked  away  through  the  rtibber  to  earth  as  fast  as  it  was 


•  '■  Ann.  do  Chimie  et  dc  Pbysiquo,"  LVII,  p.  337  (1834). 
t  Loo,  cit. 


Table  1 


Specimen. 


Maximum  charge  in  E.S.U.  when  rubbed  with 


Flannel. 


Quartz 10-950(  +  ) 

Glass  8-818(-^| 

Fluorspar 7-08.5  (  —  ) 

Iceland  spar 8-817  (~) 

Heavy  spar 4-151  (  — ) 

Ebonite : ll-022(     ) 

Amber j  10-707  {  —  ) 

Sealing-wax 9-269  (  —  ) 


Silk. 


9-761  (  +  ) 
10-725(  +  ) 
11-596  (-f) 
11-818(  +  ) 
11-521  (  +  ) 
7-872  (-) 
7-870  (-) 
6-770  (-) 


Chamois  leather. 


7-557(4-) 
2-212  (  +  ) 
1-260  (-f) 
1-236  (  +  ) 
0-945  (-f) 
4-250  (-) 
4-726  (-) 
4-409  (-) 


produced.  For  this  reason  the  metallic  specimens  were  nibbed  onlv 
with  silk  bands.  The  insulation  of  the  silk  was  frequently  tested  by 
bringmg  the  cap  of  a  charged  electroscope  mto  contact  with  the  band 
when  on  the  wheel,  and  observing  the  rate  at  which  the  leaves 
collapsed.  In  rubbing  the  metals,  reversals  of  the  sign  of  electrifi- 
cation were  frequent,  and  appeared  to  be  due  to  several  causes.  If 
the  surface  of  the  metal  had  become  tarnished  by  oxide  the  charge 
generated  was  low  and  in  some  cases  reversed  in  sign.  This  reversal 
was  noticed  in  the  case  of  zinc  aid  iron.  If  the  surfaces  of  these 
metals  were  rubbed  when  tarnished,  the  charge  was  positive  for 
moderate  amounts  of  rubbuig  a-id  negative  for  greater  amoimts, 
whereas  the  surfaces  when  jjrcviously  cleanel  with  fine  emerj'-paper 
always  showed  a  negative  charge.  Apparently  the  nibbing  gradually 
wore  off  the  film  of  oxide  and  ultimately  produced  a  charge  similar 
to  that  obtained  on  the  pure  metal.     A  reversal  of  the  sign  of  electri- 
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fication  i:!-o  ,,|ij'i  iv  1  when  the  silk  rubber  ][.■  1  lu-on  use  1  for  some 
time,  and  >a.  -  pn.li.l.ly  due  to  the  silk  ha\  ihl'  1"-,  ..iiic  sme:ired  with 
oxide.  A  liv-li  ^ilk  band  always  gave  an  elcil  rilical  imi  of  the  proper 
sign  when  the  cleaned  specimens  were  rubbed. 

When  the  metals  were  all  cleaned  with  very  line  emeiy-paper, 
all  the  specimens  except  thallium,  lead  and  bismuth  (which  liiive  the 
highest  atomic  weight)  gave  a  negative  charge  at  the  first  nib.  Con- 
tinued rubbing,  however,  |)ioduco.l  a  polish  on  the  metals,  and  then 
it  was  found  that  the  negative  charges  on  aluminium,  iron,  copper, 
zinc  and  antimony  became  less  and  less  and  changed  to  jiositivo, 
though  the  other  metals,  on  continued  rubbing,  did  not  show  this 
effect.  Owmg  to  these  reversals  and  to  the  dilliculty  of  preventing 
a  roughened  surface  becoming  smoothed  out  and  polished  by  the 
friction,  the  specimens  were,  as  far  as  possible,  lin:',lly  teste  1  all  with 
their  surfaces  at  about  the  same  degree  of  iiolish  ::m\  witli  ficsh  silk 
bands. 

The  metals  rubbed  were  lithium,  boron,  aluminium,  caUium, 
.iron,  copper,  zinc,  silver,  tin.  antimony,  jdatinum.  golil,  tlii'.ljiinii. 
lead  and  bismuth.  The  metals  which  could  bo  obtained  in  the  ftuni 
of  thin  discs  1-2  cm.  in  diaim^ter  were  soldered  on  brass  cylinders 
S  nun.  thick,  and  second  specimens  wore  in  some  cases  comontod  on 
ebonite  cylinders  of  the  same  thickness.  Jlntals  such  as  iron  wt^ro 
made  uj)  to  I  he  same  dimensions  as  the  brass  cylinders.  All  t  he  above 
metals  were  rubbed  for  a  maximum  charge,  and  measuremi'  its  of  the 
charges  produced  by  various  amounts  of  work  \vere  also  takci  for  a 
few  tyjiical  s|)ecimens.  In  tlio  case  of  the  metals  tli.vt  readily 
tarnish  in  air,  a  few  rubs  were  liipidly  given  immediately  after  clean- 
ing their  sui-faces.  The  boron,  supplied  anKuphous,  had  to  be  made 
up  into  a  thick  pa.sto  and  allowe.l  to  set  hard  before  it  could  bo  tested. 
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Some  of  the  sjieeimens  employed  were  of  the  ordinary  commercial 
grade  of  purity,  those  of  the  rarer  metals  being  retinel. 

]''it;.  4  shows  the  curves  for  some  of  the  motals.  In  shape  they  a.re, 
as  might  be  expected,  very  similar  to  those  of  the  insulators.  The 
maximum  charge  is,  however,  greater  on  some  of  the  metals  than  on 
any  of  the  insulators. 

With  the  metals,  capacity  plays  an  important  part  in  the  value  of 
I  lie  maximum  charge  generated.  Three  tin  discs  1-2  cm.  in  diameter 
were  momited.  one  on  ebonite  and  the  other  two  on  brass  cylinders 
;!  mm.  and  1  cm.  thick.  On  being  rubbed,  tlie  specimen  mounted 
on  the  longer  metal  cylinder  gave  the  greatest  maximum  charge,  and 
the  disc  on  ebonite  gave  the  least,  while  the  specimen  on  the  short 
metal  cylinder  gave  a  charge  of  intermediate  value.  The  three 
results  in  this  case  are  shown  in  Fig.  4.  Apparently,  therefore,  the 
charge  generated  on  a  metallic  specimen  by  a  given  jiniomit  of  work 
increases  with  the  cp.pacity  of  the  specimen. 

The  folloo-ing  classification  of  the  metals  according  to  the  sign  of 
the  charge  shows  that  the  metals  examined  can  be  divided  into 
three  groups  : — 


Au  "^ 

p.        Negatively  charged 

„       Y     when  rubbed 
,  with  silk. 

Ag  J 


Sb  ^  Positively     charged     if 


polished,  negatively 
charged  if  rough, 
when  rubbed  with 
silk. 


Bi   ~1  Positively  charged 
Pb    >     when  rubbed 
Tl    J      with  silk. 
The  sign  aid  magiiitude  of  the  charge  produced  by  the  friction 
of  the  metals  do  not  appear  to  be  a  well-defined  physicid  propertv  of 


Fricliottat  Work  in  Millions  of  Brgs. 
Fig.  3. 

the  metals.     A  possible  relation  between  the  maximum  charges  for 

different  elements  would  thus  bo  difficult  to  obtain,  since,  except  with 

metaLs  of  high  atomic  weight,  the  sign  of  the  charge  seems  to  be  largely 

1  determined  by  the  physical  .state  of  the  surface,  and  not  merely  by  the 

[nature  of  the  material  rubbed.     If  the  maximum  charge  obtained  bj- 

Ithe  friction  of  tlie  surfaces  of  the  metal,  polished  when  possible,  is 

Icompared  with  the  atomic  weight,  examination  shows  some  evidence 

dI  a  periodicity  in  i)ro|)erty  with  increase  of  atomic  weight,  and  that, 

ke  some  other  jiliysical  projicrlics  of  the  elements,  this  property 

possibly  conforms  to  the  Periodic  Law. 

Some  of  the  insulators  and  metals  were  rubbed  in  strong  magnetic 

hd  electric  fields,  but  no  change  in  the  maximum  charge  produced 

1  noticed.     1"he  influence  of  temperature  on  the  maxinmm  charge 

.  also  investigated,  and  in  this  case  also  no  eflect  was  observed. 

I  some  experiments  the  rubbing  wheel  \va»s  driven  by  a  motor,  and 

ne  influence  of  pressure  between  rubber  and  specimen  aufl  that  of 

■locity  ot  the  rubbing  surface  were  investigated.     From  the  nfsults 

Dtained,  it  ajjpears  that  the  maximum  charge  is  independent  of  the 

I  -sure  and  of  the  velocity.* 

'Mineral  CoiirlusiotiK. — It  has  often  been  supposed  that  frictional 
iricity  is  of  the  nature  of  contact  electricity,  the  frictional  work 
ill?  expended  in  bringing  the  surfaces  into  closer  contact.f  It 
iilrl,  however,  bo  noted  that  in  Owen's  experiments,  mere  contact 

■  liimt  rubbing  did  not  in  any  case  produce  the  slightest  evidence  of 
"i?e  on  his  specimen.s,  and  the  same  result  was  found  in  tlie  course 

■  I'his  result  wa.s  stated  by  I'<5clet. 
,  llelmholtz,  "  Wis.senschaftlichc  Abhandhmgcn,"  Erstcr  Bund,  p.  800.  | 


of  the  present  experiments.  Frictional  electricity  appears,  therefore, 
to  be  an  effect  of  a  different  order  from  that  of  contact  electricitv, 
and  it  is  worth  w  hile  consklering  whether  the  facts  cannot  be  accounted 
for  on  some  other  hypothesis.  Let  us  assume  that  the  rubbing 
friction  has  the  effect  of  removing  electrons  from  either  the  rubber  or 
the  specimen  at  a  rate  proportional  to  the  rate  of  working.  Then  if  e 
is  the  total  quantity  of  electricity  liberated  by  a  quantity  of  work  w, 
we  may  write 

de      dw 

dt^'^l ''' 

where  '••  is  a  factor  depending  on  the  nature  of  the  materials  and  also 
upon  the  normal  thrust  between  the  bodies  ;  a  is  a  constant  during 
any  one  experiment. 

We  now  assume  that  duriiig  a  rub,  leakage  of  electricity  takes  jjlace 
at  a  rate  proportional  to  the  total  charge  present,  Q,  and  to  the  rate 
at  which  fresh  surface  of  the  rubber  is  coming  into  contact  with  the 
surface  of  the  specimen,  the  total  leakage  being  e'.  The  velocity  of 
the  rubber  is  proportional  to  the  rate  of  working,  so  that  this  law  of 
leakage  may  be  written 

du> 

Q, (2> 


de' 

—  ^h. 
dt 


dl 


(3) 


where  b  is  also  a  constant.     The  total  charge'existing  on  the  spcci- 
me  1  will  now  be 

Q-e-«' 

From  these  equations  we  find 

dq 

T  =dw. 

a-bq. 

which,  on  being  integrated,  gives 


the  constant  of  integration  being  determir 
w  vanish  together.  On  this  theory  the  fri. 
constant  maximum  value,  a/b,  wdien  thi 
compensaterl  by  the  leakage.  ] 


). (4) 

■d  b.\-  flu-  fact  that  Q  and 

i.in.il  ilrrtricity  reaches  a 
giMiciation   of  charge   is 


The  constants,  n/b  and  6,  of  (4)  can  bo  doterntiiiod  for  any  particular 
case  from  two  points  on  the  oxperiincntal  curve,  and  Q  can  hence  bo 
er.lculate  1  for  !',ny  value  of  ir.  As  a  rule,  the  theoretical  curves  so 
obtained  show  fair  agreement  with  the  experimental  curves,  the  chief 
difference  lieing  that  the  calculated  curve  is  generally  rather  steeper 
in  the  middle  imrt.  of  the  curve.  ('iirveH  calculated  in  this  way  arc 
showni  in  broken  lines  in  Fig.  2,  for  quartz  when  rubbed  by  flannel, 
silk  and  leather. 

In  orfler  to  account  for  the  result  that  the  maximum  charge  is 
independiMit  of  the  pressure,  it  is  necessary  to  supijose  that  a  and  b 
c<mti'.in  as  factors  the  wiMio  function  of  the  ])re.ssuro.  In  the  case 
of  the  metallic  specimens,  where  Q=C'V,  if  C  is  the  capacity  and  V  the 
potential  of  the  speciinen,  the  leakage  in  equation  (2)  nhould  bo 
aH.sunic(l  to  bo  proportional  to  V  ;  in  other  words,  the  coefficient  b  ia 
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inversely  proportional  to  the  capacity.  It  follows  by  equation  (i) 
that  in"  the  ease  of  two  specimens  of  the  same  material  but  of 
(lifTerent  capacities,  the  maximum  charge  should  be  greater  for  the 
specimen  of  greater  capacity,  and  that  the  slope  of  the  rising  portion 
■  if  the  curve  should  be  steeper  for  this  specimen.  Less  work  should 
Ije  necessar5\  therefore,  to  produce  any  given  charge  in  the  case  of  the 
specimen  of  greater  capacity.  These  results  agree  with  the  facts  as 
indicated  by  the  curves  of  Fig.  4.  It  seems  probable,  therefore,  that 
a  satisfactoo"  theory  of  frictional  electricity  can  be  formed  on  the 
lines  indicated,  though  in  the  form  given  above  the  theory  Is  doubtless 
far  from  perfect. 


AN  ELECTROSCOPE  FOR  LECTURE  TABLE  USE. 

bi  his  recent  lectures  at  the  Koyal  Institution  on  photo-electiic 
phenomena.  Dr.  J.  A.  Fleming  made  use  of  an  ingenious  form  of 
electroscope  which  he  has  devised  for  lecture  ])urposes.  The  ordinary 
gold  leaf  electroscope  wiU  not  bear  electrification  to  more  than  a  few 
hundred  volts,  and  the  fragile  nature  of  the  leaf  renders  it  liable  to 
be  destroyed  by  any  incautious  charging.  In  Dr.  Flemings  electro- 
scope a  slip  of  brass  about  0-2.5  in.  wide  and  2  in.  long  is  fixed  ver- 
tically on  the  top  cf  a  corrugated  ebonite  or  sidphur  pillar.  The  top 
of  this  metal  slip  is  slightly  tent  over.  A  rectangle  made  of  fine 
aluminium  wire  of  nearly  the  same  width  and  length  as  the  slip  of 
metal  is  attached  by  two  very  short  cocoon  silk  fibres  to  the  top  of 
the  rectangle,  and  these  fibres  are  wetted  with  a  solution  of  chlcride 
of  calcium  to  make  them  conduct.  When  the  system  is  not  charged 
the  rectangle  hangs  vertically  in  contact  with  the  metal  slip.  If  a 
•charge  is  given  to  it  the  rectangle  stands  out  at  an  angle  (see  Fig.  1). 


-Silk  Threads 


O^ 


Fio.  1. — The  Fleming 
Electroscope. 


Fic.  2. — Scale  for 
Electroscope. 


kind.  On  an  insulating  stand  was  placed  a  disc  of  the  substance  to 
be  examined.  This  disc  was  illuminated  by  electric  sparks  taken 
between  points  of  the  alloy  Invar,  which  yields  a  copious  supply  of 
ultra-violet  light.  This  light  is  allowed  to  pass  down  a  card  tube, 
and  fall  on  the  disc.  The  top  of  this  tube  is  closed  by  a  veiy  thin 
quartz  plate  to  keep  back  any  material  particles. 

Aromid  the  disc,  but  protected  by  the  tube,  and  by  a  screen  from 
the  direct  action  of  ultra-violet  light  is  an  insulated  brass  ring  which 
can  be  connected  to  an  electroscope  made  as  above  described.  If 
then  a  positive  charge  is  given  to  this  ring  and  a  disc,  say,  of  polished 
zmc  placed  on  the  stand,  the  electroscope  will  hold  its  charge  as 
long  as  the  sparks  are  not  passmg  between  the  Invar  points.  If, 
however,  the  zinc  disc  is  illuminated  by  the  spar)<  light,  and  if  the 
zinc  disc  is  connected  to  earth,  the  electroscope  wdl  at  once  begin  to 
lose  its  charge.  This  is  because  the  liberation  of  negative  electrons 
from  the  zinc  causes  a  neutralisation  of  the  positive  charge  on  the 
adjacent  ring. 

In  this  manner  discs  of  various  metals,  polished  and  unpclisheo.  can 
be  tested.  Dr.  Flemmg  showed  the  great  effect  of  polish  in  pro- 
moting this  photo-electric  discharge,  and  explained  the  phenomena 
of  photo-electric  fatigue  as  being  chiefly  due  to  a  film  of  air  which  is 
adherent  to  the  surface  of  everv-  solid  body,  hut  is  for  a  short-  time 
removed  by  polishing  at  a  high  speed  by  an  emery  buff. 

Amongst  other  interestmg  facts  shown  by  Dr.  Fleming  was  his 
discoveiy  that  in  the  case  of  the  pairs  of  substances  used  as  rectifying 
detectors  in  wireless  telegraph  receivers,  such,  for  instance,  as  the 
zincite-chalcopyrite  or  galena-plumbago  or  molybdenite-copper 
rectifiers,  one  element  of  the  pair  is  always  highly  jihoto-electric  and 
the  other  is  not.  Thus,  chalcopyrite  and  galena  are  highly  photo- 
electric, and  rapidly  lose  electrons  under  the  actiou  of  ultra-violet 
light  ;  but  plumbago,  zincite  and  molybdenite  are  very  non -photo- 
electric. 

This  interestmg  fact  may  serve  as  a  clue  to  some  more  complete 
elucidation  of  the  reasons  for  this  unilateral  electric  condiicti\ity  m 
the  contact  between  certain  pairs  of  substances. 
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It  is  essential  that  all  edges  of  the  metal  shall  be  carefully  rounded 
so  as  to  leave  no  sharp  points.  To  the  back  of  the  metal  shp  may  be 
attached  a  thin  wire  ending  in  a  snuill  ball,  which  is  convenient  for 
making  contact  with  electrified  objects.  l<"or  lecture  pur|>oses  the 
image  cf  the  electroscope  can  be  projected  on  the  screen  by  placing 
it  iu  a  parallel  beam  of  light  and  emjjloying  a  ))rojccting  lens  and 
erecting  prism.  Dr.  Fleming  employ.s  as  a  screen  a  large  sheet  of 
paper,  on  which  a  curved  arc  divided  into  degrees  is  drawn.  Tlie 
radius  of  this  arc  is  adjusted  to  be  the  same  as  the  length  of  the 
image  of  the  aluminium  rectangle,  so  that  the  end  of  that  image 
moves  over  the  arc  (see  Fig.  2).  Such  an  electroscope  will  hear 
electrification  to  10,000  or  20,000  volts,  and  is  very  convenient  for 
<'xhibiting  certain  experiments  in  lectures. 

Thus,  one  of  Dr.  Fleming's  experiments  in  jihoto-electricity  was 
as  follows  : — 

A  square  sheet  of  coarse  bra.ss  gauze  was  placed  on  au  insulating 
stand  and  connected  to  the  above  electroscope.  A  charge  of  jjositive 
electricity  was  given  to  the  gauze.  A  beam  of  light  from  an  arc  lamp 
was  thrown  on  the  gauze.  The  electroscope  maiitlaincd  its  steady 
ilcflcction.  If,  however,  a  sheet  of  reccntly-polLshod  zinc  or  inag- 
iicMJum  was  held  closely  behind  the  gauze,  so  that  the  light  passing 
through  the  meshes  fell  on  the  zinc,  the  electroscope  was  very 
<)uickly  iliscliarged.  This  is  because  the  light  liberates  negative 
electrons  from  the  polished  zinc,  and  these  are  projected  on  to  the 
gniize  and  iHMilrali.se  its  positive  charge. 

To  exhibit  the  relative  photo-electric  qualities  of  dilTerent  sub- 
HtanccB  Dr.  Fleming  made  use  of  un  arrangement  of  the  following 


At  the  Meeting  held  on  May  l-tth  at  the  Imper  al  College  of 
Scence,  London,  S.W.,  Dr.  A.  RusSEIx,  M.A.,  Vice-President,  in 
the  cliair,  a  Pa|:er  entitled 

"Precision  Resistance  Measurements  with  Simple  Apparatus," 
ua^icad  l)y  Mr.  K.  II.  Ravni:r. 

The  I'ai'cr  describes  methods  by  which  tlic  comparison  of  resis- 
icnccs  can  Ic  made  to  an  acoiuv.cy  of  1  in  10,000  or  higher  by  using 
simple  apparatus  usually  a\i!ilable  m  electrical  laboratories,  or 
which  can  be  easily  constructed  with  little  skilled  assistance.  The 
comparison  of  nominally  equal  resistances  of  1  ohm  and 
u])«ards  by  the  usual  methotl  of  shunting  one  side  of  a  nearly 
ludanccd  quadrilateral  by  a  high  resistance  Ls  mcntior.cil,  and 
vaii:';  ions  on  this  when  only  part  of  one  resistance  Ls  shunted  are  often 
u^(■fMl.  The  great  advantages  of  having  resistances  capable  of 
ciirrxing  comparatively  lart;c  currents  is  illustrated,  especially  for 
measuring  changes  of  resLstance  of  commercial  apparatus  under 
working  conditions.  The  determination  of  errors  in  a  volt  box  for 
It;  e  with  a  potentiometer  is  ile-icribed  at  some  length.  This  is  of 
(vs|  cL-ial  importance  in  iirc<ision  photometry.  If  a  suflicieni 
contiinious-currcnt  volta<ic  is  not  available  for  testing  such 
api)aratus  as  high-potential  ilividcrs,  it  is  shown  that  using  sufficient 
ciintiinious  cvirrent  to  tccurcjcnsitivity  the  heating  may  l;c  sui)plied 
by  superposed  alternating  ciinciit.  Resistances  in  common  use  are 
very  generally  of  simple  numerical  value, anda  Kelvin  bridge  specially 
(!(!signed  for  the  comparison  of  such  resistances  is  describod.  It 
consists  essentially  of  two  rows  of  25  resistances  of  20  oluns  each. 
Colonel  Squier  thought  the  Paper  was  very  useful  and  Ukely  to  be 
generally  helpful. 

Jlr.  F.  K.  Smith  tliought  tlic  Paper  wotdd  prove  of  considernblo 
service  to  mnny  who  were  fnnd  with  the  priibleiii  of  iiiensuring  accu- 
rately resistances  of  indiscriminate  types,  lie  might  take  exception 
to  the  lettering  of  tlie  diagrams.  Ever  since  l.Sdl  all  bridges  had  been 
lettered  P,  Q,  H  and  S.  Tin-  riistom  was  practically  universal,  and  it 
was  advantageous  to  follow  it  in  all  cases.  The  author  .stated  that  \»hcn 
the  current  in  n  bridge  is  reversed  the  potential  of  the  galvanometer  is 
suddenly  altered.  This  was  not  so  in  the  ease  of  equal  ratio  nrms. 
.Again,  it  was  statetl  under  Fig.  I  that  A  and  B,  when  not  equal  to  P  and 
t,>,  sliould  Ijo  in  series  as  regar<ls  (lie  supply  current  to  obtain  maximum 
sensitiveness.  He  worked  out  on  the  board  a  ease  in  which  this  did  not 
hold.  The  nu-thod  of  substitution,  while  of  extrenu'  usefulness,  was  not 
always  the  best  to  employ  in  a  given  case,  and  he  sltowcd  an  arrange 
ment  for  use  with  a  resistance  with  potential  leads  which  was  simpler 
and  more  convenient  in  practice.     With  regard  to  the  moasurenienl  of 
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incommensurable  resistances,  he  pointed  out  that  in  the  type  of  bridge 
u^.d  for  resistance  thermometry  we  liad  ready  to  liand  all  that  was 
iieressarv  for  the  determination  of  any  resist-aiii-e  from  a  \fry  low  to 
iniite  a  hwh  value  with  great,  accuracy.  Moreover,  the  bridge  could  he 
r,ilitirated'"with  ease,  which  was  a  considerable  advantage. 

Mr.  DtJDPELL  said  that  with  regard  to  the  building  up  of  resistances, 
lir  had  in  his  lal  o.-atory  a  large  number  of  l.tHiO  u  enils  which  were 
lapahlc  of  carrying  0-1  ampere.  By  arranging  these  units  in  series  and 
parallel  combinations  he  could  readily  olitain  any  ratio  he.  wished,  anrl 
the  builfUng  up  of  a  potentiometer  with  these  coils  was  very  easy  and 
convenient.  An  advantage  in  the  use  of  high  resistance  coils  such  as 
/.OOO  w  for  work  of  this  kind  was  the  relative  unimportance,  of  the  con- 
nection errors,  which  were  very  small  if  tlie  resistances  had  substantial 
plug  contacts. 

Mr.  A.  t'AMPBELi.  said  that  he  had  introduced  the  system  of  non- 
inductive  winthng  on  channelled  frames  aboul^  1(1  years  ago.  and  it  had 
t)een  [jublidy  in  use  in  ihe  National  Physical  Laboratory  for  many  years. 
It  uijpeared  to  have  been  patented  recently  by  a  foreign  (inn.  The 
lessening  of  the  inductance  is  obtained  by  winding  a  left  and  light, 
handed  coil  in  the  same  set  of  channels  and  connecting  them  in  series, 
tying  tlic  luntiL'Uou^  ])airs  of  wires  closely  together.  The  capacity  is 
well  distiiiiut.  il  il  many  <'hannels  are  us,;d.  In  a  simpler  method,  which 
he  has  also  ute.l  for  many  years,  a  single  wire  is  twisted  into  a  large 
number  of  loops,  in  each  of  which  the  wil'es  are  very  close  togetlier.  anrl 
eacli  channel  carries  a  single  loop. 

Mr.  (.'.  C.  P.4TEKS0N'  said  that  it  was  inevit^able  when  woiking  with 
nrdinaiy  resistances  on  a  high  voltage  that  a  good  ileal  of  heat  should 
be  dissipated.  In  potential  dividers  one  makes  the  coils  all  of  Ihe  same 
wire,  measures  the  ratios  at  low  currents  and  reUes  on  these  remaining 
the  same  at  high  currents.  This  is  not  the  case,  however,  the  ratio 
altering  bv  an  aiipreeiable  amount  depending  on  the  |ireeise  position  of 
the  portion  from  w-hich  the  voltage  is  picked  off — (?.;/.,  ,at  the  end  or  the 
middle  of  the  coils — on  account  of  unequal  temperature  distribution. 
He  instanced  a  case  in  which  errors  of  two  or  three  parts  in  10,000  were 
introduced  from  this  cause,  and  said  that  the  method  of  «uper|i(]sing  an 
alternating  voltage  on  a  small  direct-current  voltage  was  \i  ly  useful  for 
determining  the  ratios  \nider  the  working  conditions  of  heat  dissipation. 

Mr.  D.  Owen*  was  surprised  to  observe  that  the  aullKii  claimed  to 
measure  a  resistance  to  1  or  2  parts  in  10  million.  With  coils  of  platinum- 
silver  a  change  of  temperature  of  !"('.  would  change  the  resistance  by 
about  2(iO  parts  in  a  mUlion,  yet  no  temperatures  were  stated  in  the 
examples  quoted,  nor  was  any  reference  made  in  the  tirst  method  to  the 
heating  effect  of  the  current  in  the  various  resistances.  He  thought  that 
the  Paper,  therefore,  gave  a  wrong  impression  of  tlie  precision  which  was 
possible  in  such  measurements.  In  the  metho<l  to  which  Kig.  2  applies 
the  author  requires  four  measurements  to  eliminate  the  resi.stance  of  the 
connecting  piece.  Could  this  not  he  much  simjiliiied  by  c(mnecting  the 
galvanometer  to  the  middle  of  L.  thereby  reducing  the  measurements 
to  two  ?  .\s  regards  the  2  11  law  connecting  R  and  (',  he  failed  to  see  how 
it  was  possible  to  neglect,  as  the  author  had  done,  the  heating  of  the 
three-in-series  three-in-parallel  group.  Each  comixment  of  that  group 
would  carry  one-third  as  mucli  current  as  the  single  resistance,  and 
would,  therefore,  have  one-ninth  as  much  hi^at  dissipated  in  it.  The 
neglect  of  this  might  account  for  the  departure  from  the  .square  law. 

Ur.  ('.  \'.  Dkysdale,  in  a  communication  which  was  read  Ijy  the 
chairman,  said  he  was  surprised  that  the  author  had  adopted  the  method 
of  shunting  in  place  of  the  more  convenient  .slide  wire.  In  19U7  he  had 
combined  the  principles  of  thi;  Carey  Foster  and  Kelvin  bridges  in  a 
bridge  which  was  simpli;  to  construct  and  suscr'ptihle  of  the  highest 
accuracy.  When  the  resistances  compared  are  nearly  equal  their  diiTerence 
is  given  directly  inmillionthsof  their  value.  By  means  of  a  self-contained 
ratio  bobbin  it  is  ])ossible  to  step  up  or  down  so  as  to  obtain  most  of  tlie 
uneven  ratios  which  are  required.  The  bridge  forms  an  accurate  series 
of  standards  built  up  from  a  singh-  unit,  and  is,  nnneover,  self  checking. 
In  Mr.  Rayner's  liridge  contact  errors  in  connecting  his  i alios  do  not 
seem  to  hi'  eliminated,  and  it  is  not  self  checking.  He  was  pleased  to  see 
that  the  author  realised  that  contact  errors  can  be  miuiini.sed  without 
great  loss  of  sensitiMuess  by  keeping  the  resistance  of  the  ratio  coils 
moderately  high.  In  practice-  these  need  never  be  reduced  below  10  or 
even  100  ohms. 

Mr.  R.WNER,  in  reply,  saiti  th.at  it  seemed  easier  in  di.scussing  bridges 

to  iwe  such  letters  as  A  B  for  the  resistances  to  be  compared  and  otlier 

letters  well  separated   from   them   in   the   alphabet    for  the  secondary 

resistances.     He  had  often  been  troubled  in  following  the  discussion  of 

methods  by  the  difficulty  of   keeping    in    mind  these  differunccs  when 

P,  Q,  R,  IS  are  usetl.     An.y  criticisms  by  Mr.  Smith  concerning  arrange- 

1  ment  of  the  resistances  in  the  quadrilateral  as  regards  the  current  supply 

I  were  welcome.     He  agreed  with  .Mr.  Uuddell  as  to  the  size  of  unit  to  h<' 

longed  when  a  number  of  resistances  are  to  he  used  in  series  and  parallel. 

^ey  should  not  be  less  than  1,000  ohms,  unless  errors  are  very  carefully 

trdcd  against.     He  agreed  with  Mr.  fjwen  that  a  sensitiveness  to  such 

figure  as,  say,  I  in  IO,(X)0,000,  does  not  necessarily  imply  similar 
iracy  of  measurement,  and  the  proof  of  the  full  use  of  the  sensitivity 

I  in  reproducing  the  numerical  value  on  re|)eating  the  measurement. 

[the  e.tamples  given  have  Ix,'en  reproducible  in  this  sense.     This  does 

i  mean    that   identically  the  same   shunting   resistanccK   have   been 

quirefl  on  repeating  a  series  of  meaHurements,  a«  very  small  tempera- 
ture changes  in  a  fev/  minutes  will  alTect  the  result :  but  it  does  mean  that 
".for  iiislance,  on  repeating  a  given  e.vperiment,  a  diffireiil  shunting 
resistance  is  required  in  the  one  position,  an  exactly  equivalent  change 
18  fouiul  in  the  other  position,  showing  that  the  measurement  lakes  full 
advantage  of  the  sensitivity  available.     The  sm/ve-tiiiL'  of  connecliiiL' 


the  galvanometer  to  the  middle  of  L  in  Fig.  2  is  impracticable  by  reason 
of  the  resistance  of  the  end  contacts.  He  did  not  think  he  should  call 
Ur.  Drysdale's  methods  ''simple"  and  available  with  apparatus  ordin- 
arily to  h(!  found  in  any  laboratory  or  easily  constructeil  with  little 
skilled  assistance.  The  other  points  he  mentioned  must  wait  till  he 
could  examine  them  in  detail. 

A   Pujer  entitled 

"Some  Novel  Laborator.y  Experiments," 
was  road  by  -Mr.  R  W.  .Ihkhax. 

Th3  (xperinients  were  the  fjU^wii  g: — 

Condensulion  Calorimeters  for  the  Measurement  of  Laienl  nnd 
Specific  Heatx.  It  is  shown  how  an  ordinary  vacuum  jacket  ilaslc 
can  be  converted  into  a  suitable  condensation  calorimeter.  Errors 
arising  from  loss  of  heat  and  wetness  of  the  vapour  are  almost 
eliminated  by  making  two  exj  eriments.  .-Another  condensation 
calorimeter  is  constructed  on  a  ditl'erent  plan  with  a  view  to  the 
eliininalion  of  the  same  errors. 

Thermal  Conductivity  of  a  Narrow  Metal  Bar.  (fray's  appar.aliis 
for  the  measurement  of  the  coiulueti\ity  of  a  narrow  bar  has' 
l;een  moditied  for  the  purpose  of  rendering  the  loss  of  heat  reUilively 
small,  and  reducing  the  time  taken  in  the  measurement,  thus  inlro- 
duiing  the  ex|  eriment  to  the  elementi.rv  student. 

Meiisuriiiienlof  Poisson's  Ratio  for  Hectangular  l.uth.  Two  mirrors 
an- attaeli<-d  to  opposite  sides  of  the  bent  lath  for  the  measurement 
of  the  anti-elastic  radius  of  eurvalure.  and  Poission's  ratio  is  then, 
deduced  from  the  observations  in  the  usual  manner, 

A  Method  of  Mcasuriiig  the  Coincidence  Period  of  a  Kaler  and  a. 
Clock  Pendulum.  The  Kater  and  the  clock  pendulums  a,ro  electrically 
connected  so  that  when  at  the  centres  of  their  swings  a  momentary 
current  passes  through  a  telephone  receiver. 

Differential  Telephon".  Receiver.  An  ordinary  receiver  is  connected 
to  the  secondary  of  a  simple  differentially  wound  transformer,  and 
it  is  thus  converted  into  a  differential  receiver  for  the  purpose  of 
electrical  nun>,sure;iient. 

Experiment  on  Interference  Fringc.<i.  The  fringes  |irodueed  by  a 
Lloyd's  mirror  in  whiie  light  arc  nearly  acltromatised  by  a  simple- 
grating  on  smoked  glass.  Other  suggestivti  interference  effects  with 
the  grating  arc  also  described. 

Mr.  F.  E.  Smith  asked  why  in  the  thermal  conductivity  experiment; 
four  rods  were  used  instead  of  one  of  four  times  the  cross-section  ? 

Mr.  H.  MdoUE  admired  the  ingenuity  of  the  pendulum  experiment,  but 
thought  that  to  make  an  ex|)eriineiit  too  simple  and  free  from  corrections 
made  it  much  less  instructive  to  students.  He  thought  the  eye  anct  ear 
method  of  observing  coincidences  was  one-  in  which  students  should  ba 
trained  as  much  as  possible. 

Mr.  Jordan,  in  reply  to  Mr.  F.  E.  Smith,  said  that  the  u.se  of  four  thin 
rods  rather  than  one  thick  one  was  advisable,  a.s  there  was  a  smaller 
temperature  drop  between  the  end  of  the  rod  and  the  calorimeter  whea 
the  former  was  thin  than  when  it  was  thick. 

.■\   Pi^ier  entithd 

"On  Electrically  Maintained  Vibrations," 
by  Air.   S.    Hi'ttekwouth,   was   laki-n   ,1-   I'-.id    m   the  .ibsemc  of 
the  author. 


CORRESPONDENCE. 

TIIK  (;Yl{()S('(tL'l(J  COMPASS. 

TO   TllH    KDITOR  Ol'   THK    KI,Ef'TUlCI.\N'. 
i^lR  :    III  liis  intpi'cstin};  article  on  jiyio-conijms.ses,  jiulihs 


ill  your  paiicr  on  the  14th  inst..,  Mr.  P.  M.  Denton  seeks  to  .sliow 
tliat  tliere  is,  witii  all  such  (■(iiii|mHSC.-<.  an  crinr  due  to  liilitiulft. 
A.s  far  as  the  Sea-Star  compass  (one.  of  the  gyio-coiiipas.se.s 
mentioned  by  him)  is  coiici  rned,  the  aim  of  this  Icttta-  ]^.  to 
show  that  lie  is  iiicoireet.  So  that  the  denionstmtion  .shall  he 
clear  a  brief  de.scription  of  this  compas.s  will  be  t^iveii. 

The  Sea-Star  compas.s  con.siKts  of  a  wheel,  which  eaii  rotate 
about  the  horizontal  axi.s  of  its  a.\le,  and  which  is  moilnled  in 
a  casing,  which,  in  its  turn,  i.s  iiiounled  in  a  frame  .so  that  the 
casing  and  the  wheel  can  turn  about  a  horizontal  a.xis  per- 
jieiidicular  to  the  a.xle  of  the  wheel,  the  a-vis  being  also  u 
diiimeter  of  the  wheel.  The  frame  is  mounted  in  another 
frame  in  such  a  way  that  it,  togetlier  with  the  casing  anil  wheel, 
can  rotate  about  a  vertical  axis  which  jias.ses  through  the  inter- 
section of  the  axis  of  the  wheel's  a.xle.  with  that  of  the  casing. 
The  wheel  and  the  casing  can  turn  freely  about  their  res])ective 
axes,  but  till  ir  iiKjlioii,  with  that  of  the  inner  frame,  about  the 
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vertical  axis  is  controlled  in  the  way  now  to  be  described.  A 
pendulum  hangs  from  the  casing  so  that  it  ran  swing  about  the 
Jioiizontal  axis  of  the  latter  hut  not  about  tlie  axle  of  the  wheel. 
The  pendulum  carries  two  <;trips  of  metal,  insulated  from  one 
another  and  with  a  narrow  gap  between  them.  On  the  casing 
a  roller  is  fi.xed  so  that  for  certain  relative  positions  of  the 
cising  to  the  pendulum  the  roller  is  in  contact  with  one  or  the 
other  of  the  metal  .itrip.T.  Contact  of  the  roller  with  either 
strip  closes  a  circuit  for  an  electric  motor,  the  arrangement 
being  that  contact  with  one  strip  causes  the  motor  to  rotate 
in  the  reverse  direction  to  that  when  contact  take.?  place  with 
the  other  strip.  The  motor  turns  the  frame,  &2.,  about  the 
vertical  axis.  Thus  motion  about  the  vertical  axis  depends 
upon  the  position  of  the  casing  relative  to  that  of  the  pendulum. 

When  the  roller  is  in  the  gap  between  the  metal  strips  there 
is  no  impulse  to  cause  rotation,  and  the  axle  of  the  wheel  is 
perpendicular  to  the  plane  of  the  pendulum.  Except  when  it 
is  being  accelerated  in  the  direction  in  which  it  can  swing,  the 
pendulum  is  always  vertical.  Hence,  the  roller  being  in  the 
gap,  the  axle  of  the  wheel  is  nearly  always  horizontal.  When 
the  roller  is  in  contact  with  cither  of  the  strips,  that  i.j  to  say, 
when  the  axle  ot  the  wheel  is  not  horizontal,  there  is,  as  ex- 
plained above,  motion  about  the  vertical  axis.  The  direction 
of  this  motion  ia  arranged  so  that,  by  means  of  it,  the  axle  of 
the  rotating  wheel  tends  to  become  horizontal.  So  far  the 
description  :  it  will  now  be  shown  that  the  Sea-Star  cannot 
have  any  error  due  to  latitude. 

Imagine  the  compa;:^  to  be  stationary  with  respect  to  the 
earth,  and  the  axle  of  the  wheel  to  be  placed  perpendicular  to  the 
meridian.  The  wheel  is  caused  to  rotate  about  the  axis  of  its 
axle.  By  the  rotation  of  the  earth  the  wheel  is  moved  in  space, 
but  because  of  the  rotation  about  the  axis  of  the  axle  it  tends  to 
remain  with  the  axle  parallel  to  its  original  position.  The 
jjendulum,  being  under  the  influence  of  the  earth,  moves  rela- 
tive to  the  wheel.  This  brings  one  of  the  strips  on  the  pendu- 
lum into  contact  with  the  roller  on  the  wheel-casing.  Move- 
ment about  the  vertical  axis  immediately  takes  place,  and  the 
axle  of  the  wheel  moves  towards  the  meridian.  Besides  this, 
the  casing  and  wheel  swing  about  the  horizontal  axig  per- 
pendicular to  the  axle  of  the  wheel.  The  roller  moves  into  the 
gap  and  then  into  contact  with  the  other  strip.  On  contact 
being  made,  movement  about  the  vertical  axis  again  takes 
place,  but  in  a  direction  opposite  to  the  previous  one.  The 
axle  of  the  wheel  turti;;  away  from  the  meridian.  The  amount 
of  movement,  however,  is  less  than  the  amount  when  it  turned 
towards  the  meridian,  because  relative  to  the  casing  the  peiulu- 
hini  is  continuously  moving  in  the  direction  of  the  swing  of  the 
ca.sing  and  wheel  about  the  horizontal  axis.  In  other  words, 
the  time  of  contact  is  smaller  for  the  .second  contact  than  it 
was  for  the  first .  The  rotation  about  the  vertical  axis  and  away 
from  the  meridian  caur.es  the  casing  to  swing  towards  and 
into  contact  with  tiie  strip  it  was  at  first  in  contact  with.  A 
movement  about  tiie  vertical  axis  and  towards  the  meridian 
results.  The  amount  of  movement  is  greater  than  the  preced- 
ing movement  away  from  the  meridian  :  for  the  casing  and 
pendulum  are  now  moving  in  opposite  directions,  and  the  time 
of  contact  is,  therefore,  greater  than  tlii'  preceding  one.  Thus 
the  axle  of  the  wheel  gradually  tuiir;  towards  and  ultimately 
arrives  at  the  meridian.  Beyond  this  i)osition  the  axle  cannot 
jiernianentiy  turn,  for  if  it  did  turn  in  that  manner  the  relative 
motion  of  tlu;  casing  and  the  pendulum  would  cause  it  to  re- 
turn to  the  meridian  ;  or,  more  correctly,  keep  it  swinging 
about  the  meridian.  For,  when  the  axle  approaches  the 
meridian  from  either  one  side  or  the  other  its  <'nds  arc  moving 
III  closed  curves  due  to  its  swinging  about  the  vertical  and 
horizontal  axes.  It  is  only  at  the  meridian  where  there  is  a 
lialance  of  the  turning  influences,  so  that,  once  the  axle  is  in 
this  ])o»ition  there  it  remains  with  its  ends  moving  in  curves, 
Myminetrical  about  the  meridian. 

Tiiis  is  true  for  all  latitudes.  The  Sea-Sta-  comj)a;B,  tlierc- 
fore,  does  not  re(iuire  to  be  corrected  for  latitudes.  Air. 
Denton  Kays  it  does.  How  does  he  fall  into  this  error  ?  In 
his  artul,.  he  describe"  the  behaviour  of  a  gvrostat  which  has 
It!,  freedom  Mupi.rcssed  about  the  horizontal  axl,.;  p.T|.eM.licular 


to  the  axle  of  the  wheels  axle.     The  Sea-Star  is  free  to  turn 
about  this  axis.     Its  behaviour  is,  consequently,  different  from 
that  which  he  discusses,  and  is.  as  has  been  shown,  such  thai 
the  axle  points  north-and-south  at  all  latitudes.— I  am,  &:c., 
London.  May  21.  Walter  Lo.vglaxd. 

BIBLIOGRAPHIES. 

TO   THE   EDITOR   OF   THE    ET-ECTRICIAN. 

Sir  :  Many  of  the  lecturers  in  our  engineering  colleges  and 
schools  are,  for  various  reasons,  unable  to  offer  their  services 
for  fighting  purposes,  and  the  several  Government  Depart- 
ments appear  to  have  no  openings,  as  yet,  for  such  men.  I  am 
writing  to  you  to  suggest  that  the  engineering  colleges  could 
perform  invaluable  service  by  preparing  bibliographies  of 
engineering  literature. 

I  have  in  couise  of  preparation  such  a  bibliography,  in  card 
index  form,  of  the  literature  of  lifting  and  hauling  machinery. 
This  includes  cranes  of  all  kinds,  hoists,  lifts,  conveyors,  trans- 
porters, cableways,  capstans,  winders,  haulage  gears  and  aUied 
subjects.  When  complete  the  work  will  be  handed  over  to 
one  of  the  engineering  instituticuis,  and  it  is  hoped  that  we 
shall  be  able  to  make  copies  for  the  different  engineering  centre'-, 
interested  in  machinery  of  this  kind. 

As  it  is  de.sired  to  make  the  bibliography  as  complete  as 
possible,  I  shall  be  grateful  to  any  of  your  reader.<;  for  copies  of 
Papers,  or  for  references  to  Papers  and  articles.  The  informa- 
tion given  on  each  card  comprises  subject,  title,  authoi,  nature 
of  contribution,  brief  summary,  source,  length  of  contribution, 
number  of  arrangement,  detail  and  line  diawings,  curves  and 
half-tones. 

A  sample  fl  in.  by  4  in.  card  \r  enclosed  for  your  inspection. — 
1  am..  &c.. 

H.  H.  Broughto\. 

The  Hollie.^,  Surrenden-road.  Brighton,  May  22. 


HIGH-VOLTAGE  WATER  RHEOSTAT.* 


Some  lime  ago  the  writer  li.i  1  occasio.i  to  make  an  efficiency  teat 
01  a  steam  electric  plant  under  conditions  that  were  soincAhat  out 
of  the  ordinary.  The  plant  co.nsisted  of  two  1.000  kw..  three-phase, 
2. 200- volt  alternators,  with  two  banks  of  tran.sformer.-i  for  stepping- 
up  the  potential  to  19,100  volts.  It  wa-j- desirable  to  include  the 
entire  station  equipment,  boiler.!,  engine,  generator  and  tr,insformerj 
of  one  entire  unit  in  tlie  test.  It  was  necessary,  therefore,  to  plac:> 
tlie  load  on  the  high-tension  .".iilc  of  the  transformer.;,  or  at  19,10) 
volts.  After  numerous  interc:stii!g  cx()criment3,  load  was  secured 
by  means  of  a  water  rlicostat.  Tlie  w.iter  available  wa3  limited  in 
quantity.  The  supply  consisted  of  condenser  water,  wliieh  originally 
came  from  an  artesian  well  and  from  conocrvation  of  rain  water. 
This  water  was  collected  in  a  cooiing  pond  fr,)m  which  it  was  circu- 
lated through  the  condensers.  Tbe  water  in  tlie  pond  had  a  resist- 
auie  of  appro.xiniately  100  obiii;,  per  irch  cube.  The  artesian  well 
supplied  little  more  than  enough  water  for  boiler  feed.  This  had  a 
resistance  of  200  ohms  per  inch  cube.  The  low  resistance  (100  to 
200  ohms  per  inch  cube)  as  compared  with  approximately  1,000  ohms 
])er  inch  cube  for  fiesh  water  was  due  to  tiie  large  amount  of  minerals, 
principally  soda,  which  was  present.  The  low  resistance,  together 
with  the  limited  quantity  available,  is  the  feature  controlling  the 
design  of  a  rhco.itat.  The  cooling  pond  covered  about  ."i  acres  and 
had  a  maximum  dcptli  of  ab ml  IGft.  .-Vn  attempt  was  made  to 
.'ccure  a  load  by  placing  eleclm  les  at  the  jioints  of  an  equilateral 
triangle  suspended  in  the  cooling  pond.  This  plan  was  abandoned 
when  it  was  found  that  the  maximum  spacing  resulted  in  practically 
a  short  circuit.  A  very  .latisfactory  load  wa~i  obtained  on  a  rhco.rtat 
constructed  according  to  the  accompanying  descriptio.i. 

DeKcriptiim  of  lilieoxliil.  The  rheostat  was  designed  for  operation 
with  the  iirtcsinn  well  watiT  .As  it  came  from  tlie  well  this  water 
was  i()ll(  I'ted  in  a  pool  hiiving  a  rapacity  of  about  10.000  gallons,  and 
(^nnstriieted  with  it.s  to])  lcv<'l  with  the  groiiiul.  From  this  pool  it 
was  jmnijied  to  a  tank  of  al)oiit  I  be  oame  capacity  plac  'd  o.i  the  roof 
of  tlu'  station.  From  this  tank  was  obtained  the  water  fcr  the  plant. 
Ti  !  uiiply  the  rheostat  with  water  two  2  in.  lineu  woiv  u;)ed  to  co.nnect 
the  jilant  water  BV.stcm  to  i;  Insider  linving  three  out let«.  each  of 
•   Article  in  t'le  "  Kleclriin!  World."  sliclilly  abliri'viatert. 
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which  waa  provided  with  a  valve.  A  separate  outlet  was  used  for 
feeding  water  to  each  leg  of  the  rheostat.  The  water  waa  conducted 
to  each  leg  through  50  ft.  of  cotton  fire  hose  and  20  ft.  of  open  flume. 
It  was  allowed  to  cascade  from  the  hose  into  tlie  open  flume,  which 
was  set  with  a  very  steep  incline,  then  allowed  to  cascade  again  from 
the  flume  into  the  bo.x  constituting  the  rheostat.  The  hose  and 
flume  were  well  insulated  from  the  ground.  As  will  be  noted  by 
referring  to  Fig.  1,  the  feeder  system  forms  a  Y-comiection  with  the 
header  acting  as  an  earthed  neutral.  In  this  feeder  system  the  cross- 
aection  of  water  was  made  as  small  and  the  length  of  the  path  as  long 
a»  possible,  in  order  to  introduce  a  high  resistance.  The  calculated 
resistance  in  this  water-feeder  system  was  approximately  8,000  ohms 
per  phase. 

The  rheostat  consisted  of  three  open  boxes,  about  21  ft.  long  and 
18  in.  square,  Y-conr.ected.  These  were  separated  at  the  points  of 
the  Y  bv  about  5  ft.  and  came  together  in  a  common  box  which 


Pipe  Header 

Fio.  1. — PL.\y  or  W.4Ter  Rheostat. 

formed  the  r.eutral  of  the  Y.  In  this  neutral  was  placed  a  heavy  slcel 
plate  which  was  permanently  earthed.-  The  whole  rhoastat  was 
carried  on  33,000-vclt  pin-type  insulators.  Feed  water  was  intro- 
duced at  the  electrodes  and  circulated  througli  each  leg  of  tlie  rheostat 
from  electrode  to  neutral.  A  deep  weir  was  cut  at  the  r.eutral  and  a 
gate  was  inserted  hinged  at  the  bottom  and  arranged  to  open  out- 
ward, the  pressure  of  the  water  tending  to  open  the  gate.  After 
passing  over  this  gate  the  water  was  collected  in  a  spillway  and  carried 
back  to  the  well  pool,  from  which  it  was  again  pumped  into  the  ])iping 
system  of  the  plant.  This  fonned  a  complete  circuit  for  the  wa'.er, 
and  none  was  lost  save  that  due  to  evaporation. 

The  rheostat  wa.i  constructed  with  an  extra  depth  at  the  electrodes, 
as  shown  by  Fig.  2,  for  the  pur])03e  of  allowing  for  the  u.se  of  greater 

n,     .  Insulator 

"it      * 


Launder  H'xIZ'iniide 


Fia.  2.— Side  Ei.ev.^tion  of  Water  Rkeo,stat. 

lace  area  of  eltctrodc  and  to  provide  for  balancing  the  load  by 
nging  the  position  of  the  electrode  with  regard  to  the  neutral.  A 
attached  to  the  gate  was  carried  through  the  window  of  the 
ffer  liouse  to  the  table  iiii-.idc,  where  the  meters  for  measuring  the 
Bad  were  installed.  The  load  wa.';  regulated  by  varying  the  height 
of  the  gate,  thus  varying  the  cross-.«ection  of  the  water  in  the  rheostat. 
The  resistance  of  the  water  decrea.sed  very  rapidly  with  evapora- 
tion. 'J'o  maintain  a  uniform  density  the  supply  .system  was  thrown 
wide  oj)en  when  the  test  wa  i  r.tarted.  In  this  way  ev«i)oration  wa,! 
reduced  to  a  minimum  and  the  density  of  the  water  in  tie  rheo.stat 
was  held  constant.  It  wa<  found  imnecessary  to  ibift  the  el<  ctrode.s 
in  order  to  balar;!  c  the  loal.  as  this  was  accomplished  liy  varying  the 
density  of  the  water  in  the  ditTerent  legs  of  the  rhen-iat  by  adjusting 


the  supply  of  feed  water  admitted  to  that  leg.  This  was  done  by 
adjusting  tlie  valves  at  the  earthed  neutral  in  the  feed  water  system 
after  the  power  had  been  switched  on.  During  thi;  test  excellent 
control  was  obtained  on  loads  ranging  from  50J  kw.  to  1,200  kw., 
and  it  is  bslieved  that  the  load  and  control  could  have  b3en  secured 
for  a  load  varying  from  250  kw.  to  2,500  kw.  with  the  same  apparatus. 
An  interesting  feature  in  connection  with  the  control  of  the  load 
developed  during  the  test.  Before  the  test  was  completed  the  supply 
of  artesian  well  water  showed  signs  of  becoming  exhaustjd.  It  was 
found  necessary  to  introduce  water  from  the  coohng  pond.  This 
water  had  a  resistance  of  only  about  one-half  that  of  the  well  water. 
However,  when  introduced  into  the  rheostat  the  load  was  readily 
held  constant  by  emptying  a  part  of  the  water  from  the  rheostat, 
thus  reducing  the  cross-section  of  the  water  in  the  boxes. 

There  is  little  doubt  that  this  for  n  of  rheostat  could  be  varied  to 
take  care  of  almost  any  desired  voltage  and  a  very  wide  range  of  load. 


LEGAL  INTELLIGENCE. 


Adams  v.  Thrift  and  others. 

The  Court  of  .\ppeal  (the  Master  of  the  Rolls  and  Lords  Justices  Pick- 
ford  anil  Warrington)  recently  dismissed  the  appeal  of  the  defendant. 
Dr.  Clarke,  from  a  judgment  of  Mr.  .lu.stice  Eve.  Plaintiff,  a  shareholder 
in  the  Stolz  Electrophone  Co.  (1913)  (Ltd.).  claimed  damages  against  the 
directors  (Sir. I.  Thrift.  Lord  Rosmead,  Mr.  R.  A.  Buddicom  and  Dr.  G.  F. 
Clarke)  in  respect  of  alleged  false  statements  in  tlie  prospectus.  The 
managing  director  and  ])romoter  (.Mr.  J.  Holt)  was  a  bankrupt.  Plaintiff 
alleged  that  the  |)ro.spectus  contained  several  misstatements,  that  the 
shares  were  worthless  at  the  date  of  allotment,  and  that  he  was  entitled 
to  recover  the  £3U()  lie  had  lost  by  applying  for  his  shares.  Mr.  Justice 
E\-e  held  that  plaintiff  had  made  out  his  case  of  misrepresentation,  but 
that  Lord  Rosmead,  .Sir  .1.  Thrift,  Dr.  t'laike  and  Mr.  Buddicom  were  the 
victims  of  the  rascality  of  Holt.  He  held  Dr.  Clarke  thought  the  pro- 
moters' statements  were  true,  hut  the  production  of  a  prospectus  signed 
by  three  colleagues  did  not  afford  a  reasonable  ground  of  belief  for  Dr. 
Clarke.      He  gave  judgment  for  plaintiff  for  £300  and  costs. 

For  defendants  it  wasnowcontendedthatthere  was  no  suggestion  that 
the  directors (otlier  than  Holt)  had  been  anything  but  entirely  honest, or 
that  they  hail  been  guilty  of  any  fraud.  What  was  alleged  was  that  they  had 
been  negligent ;  but  it  was  argued  from  the  evidence  that  Dr.  Clarke 
had  reasonable  grounds  for  believing  that  all  the  statements  in  the 
prospectus  were  true. 

Without  calling  upon  counsel  for  the  respondent,  their  Lordships 
dismissed  the  appeal  with  costs,  the  Master  of  the  Rolls  saying  that  the 
prospectus  contained  a  mass  of  misstatements  wliich  had  been  inserted 
by  Holt.  He  thought  Dr.  Clarke  had  been  negligent  in  accepting  Unit's 
statements  v.ithout  proper  inquiry. 


Electric'il  .'^pparntu:  Co.  (Ltd.)  v.  Canadian  British  Engineering 
Co.  (Ltd.) 

Last  wcc^k  in  the  City  of  London  Court  plaintiffs  sued  for  £70.  ISs.  (!d. 
for  goods  supplied.  The  evidence  showed  that  defendants  ordered 
plaintiffs  to  send  the  goods  to  Canada.  Plaintiffs  had  the  goods  specially 
manufactured,  and  then  asked  defendants"  instructions  about  delivery, 
but  as  they  did  not  receive  instructions  the  goods  were  left  on  their  hands. 
The  secretary  of  defendant  company  said  they  could  not  pay  at  present. 
Ninety  per  cent,  of  their  creditors  in  Canada  and  the  greater  part  of  the 
creditors  in  England  had  agreed  to  a  scheme  v/hereby  they  were  to  have 
six  months"  extension  of  time.  If  judgment  wai  given  against  them 
defendants  v/ould  have  to  go  into  liquidation.  Plaintiffs  said  they  did 
not  wish  to  act  vindictively  and  judgment  was  entered  for  them  for 
£117.  3s.  (id. 

Be  W.  T.  Glover  U  Co. '  Ltd. )  <  »n  Friday  last  Mr.  Justice  Asthury 
sanctioned  the  pnipcxed  <xtension  of  the  ubjects  of  this  company.  Mr. 
Petersen,  K.C.,  said  the  company  was  a  jirosperous  one,  and  for  the 
economical  aiul  convenient  working  of  the  existing  objects,  as  well  as  for 
the  advantageous  combination  with  other  classes  of  business,  it  was 
proposed  to  ac(|Uire  and  work  Irad,  copjjcr  ami  coal  mines  and  to  smelt 
the  ore  and  refine  and  treat  the  copper,  Irad  anil  hitiimi'ii.  The  company 
also  took  power  to  sink  v/ells.  and  with  other  companies  to  construct 
b:idgi  s  across  the  Bridgwater  Canal  for  the  exIiTision  of  its  worliM. 


PARLIAMENTARY  INTELLIGENCE. 

Provisional  Ordera.  I"  tin-  ib.n^.'  of  Commons  on  Ihr  loth  inst. 
a  Hill  «as  inlioclnii-il  to  conlirm  llir  provisional  electric  lighting  order 
giantiil  l)y  I  In-  Hoard  of  Trniii-  (witii  tl»'  concurrence  of  the  L.t!. 
H(jard)  constituting  a  .loiiit  Hoard,  consisting  of  the  representatives  of 
the  urtiaii  districts  of  Watli  iipon.Dearne,  iiollon-uponlX-arne  and 
'I'huriiMcoe,  (in  W<!st  Kirling  of  York;,  for  the  joint  exercise  of  powers 
under  the   Electric  Lighting  Acts  in  respect  of  their  respective  districts. 

Eieclrit^  Lighting  Provisional  (No.  I)  Bill,  which  confirms  the  Clifden 
and  Knniscorthy  provisional  orders,  has  been  read  a  second  time  in  the 
Honsr  of  Commons. 
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The  Bill  to  confirm  the  Harrogate  Provisional  Order  has  also  been 
introduced  and  read  a  first  time. 

Electric  Lighting  ProTisional  Order  (No.  2)  Bill,  which  confirms  (he 
Ilawortli.  Irlani,  Hul!  (Extension).  Knaresborough.  Norraanlon,  Lither- 
land,  Ryde  (Amendment),  Sliipton,  Stanley  and  Tenby  provisional 
orders,  has  been  read  a  tliird  time. 

London  Electric  Companies'  Facilities  Bill. — The    Standing 

Orders  Comniitte<-  of  tlie  House  of  ('ojnmons  have  decided  .to  dispense 
with  the  .Standing  Orders  not  complied  with  l)y  llic  ])romoters  so  as  to 
allow  the  Bill  to  i)roceed  this  Session. 


PATENT   RECORD. 


SPECIFICATIONS  PUBLISHED. 

The  following  abstract  from  some  ot  the  specifications  recently  published  have  been 
specially  compiled  by  Messrs.  Mewburn,  Ellis  &  Pryor,  Chartered  Patent  Agents, 
70  and  72,  Chancery-lane,  London,  W.C. 

Whenever  the  date  applied  tor  differs  from  the  date  on  which  the  application  was  lodged 
at  the  Patent  Office  the  former  is  given  in  brac/cets  after  the  title. 
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i  for  lighting  vehicles.  (27,4.14., 


Ily  on  the  lines  of  the 

.[I  inert  gas  and  elec- 

-tal  with  a  suitable 

-:id  maintained,  the 

I'll  of  the  electrodes 


1913  Specificatioij. 
Dyni.mo-electric  machi 

1914  Specifications, 
2,323  CmmcHAM.     Electric  arc  incandescent  lamps. 

An  electric  arc  incandescent  la:ii!.  Lori:;tMiLte.! 
well-known  incandescent  filam'  : 
trodes  of  tungsten  or  other  si.. 
refractory  substance,  between 
inert  §as  serving  the  twofold  j  . 

and  promoting  the  formation  of  ic.r,  is^itic.r.  currer::.-,  between  them. 
4,220  De  Lahge  &  Fischer.    Supoort  for  the  heating  conductor  of  thermic  telephone.' 

and  a  method  for  its  manufacture.     (8,'9,13.     Addition  to  4.184/14.) 
8.842  Price  St.  Callender's  Cable  &  Construction  Co.     Electric  cables. 
9.558  Tucker  &  Crabtree.     Electric  switches.     (Cognate  application.  21.175  14  ) 
10,015  Parsons  &  Ball.     Electric  clocks. 

10.504  W.  R.  Sykes  Interlocking  Signal  Co.  &  Tarrant.    Electric  relay. 
10,531  B.T.-H.  C<J.    (C.E.  Co.  of  America.)     Electric  motor  control  systems. 

An  electric  motor  control  system  comprising  a  single-phase  source  of  supply,  a 
phase  converter  and  one  or  more  polyphase  motors,  means  for  connecting  the  cor- 
responding phases  of  the  converter  and  motor  or  motors,  first  in  series,  then  in  parallel, 
and  finally  again  in  series  if  desired. 

10.533  Alternating-current  track  signalling.  ^ 

10.534  Peter.     Electrically-operated  point  or  signal  actuating  mechanism. 

10.549  Davies  &  Railing.    Relays  connected  with  electric  signalling  in  mines  and  the 

like, 
if  ,716  Di>:   N.     Printing  telegraph  receivers.     (14/10/13.)  i 

!0,775L,iE.     Telegraph  transmitting  apparatus.  , 

1  j,>r07  V/e.:te?;!i  Electric  Co.    Selective  signalling  systems  for  party  lines. 

A  -party  line  signalling  system  wherein  the  stations  may  be  signalled  from  a  source 
of  current  at  each  end  of  the  line,  in  which  means  is  provided  at  each  station  adapted 
automatically  to  taper  the  resistance  of  the  line  to  the  calling  current,  so  that  the 
electro-responsive  devices  at  the  stations  will  receive  approximately  the  same  amount 
of  current  irrespective  of  which  of  the  two  sources  of  current  is  used. 
10.822  CoLLis  &  Crompton   &  Co.    Operations  on    alternating-current   distributing 

systems. 
10.938  Alexander.    (Union  Switch  &  Si^al  Co.)     Electrical  control  and  operation  of 

railway  points  and  the  like. 
1 1 .599  Bristol.    Portable  electric  safety  lamps  for  use  in  mines  or  other  places. 
12.913  Kropp.     Electric  impulse-producing  mechanisms.     (29,7/13.) 
13.53B  Strohmenger.     Electric  welding  and  fusion  deposition  of  metals. 
13,706  Ceb.  Sulzer  (Firm  of).    Centrifugal  governors  for  internal-combustii 
of  vehicles  having  electric  power  transmission  mechanism.    (16/9/13., 
14.861  MiDOLEY  &  Vandervell.    Manufacture  and  construction  of  commutators  for 

dynamo-electric  machines. 
20.168  Brettell.    (Apple  Electric  Co.)    Electric  lighting  and  battery  charging  systems 
for  automobiles  and  analogous  purposes.    (Divided  application  on  10,251/14. 
April  25.) 


ngmes 


APPLICATIONS  FOB  PATENTS 

NoTB.—The  undermentioned  Applications  (except  those  marked  t)  are  not  open  to 
public  inspection  until  after  acceptance  of  Complete  Specifications.     Those  marked  •  are 
opei  to  inspection  12  months  after  the  date  allaclied  to  them,  if  they  have  not  been  published 
previously  in  the  ordinary  course.    Names  within  parentheses  are  those  of  communicators 
ot  inventions.  When  complete  Specification  accompanies  application  an  asterisk  is  affixed. 
April  23,  1915. 
t.09«  Collet.    Electric  generating  set.    (30/4/14.  France.)* 
6,114  SHEAHAH&  Saver.     Inserts  for  tramway  and  like  tracks. 
6,117  W.  T.  Henley's  Telegraph  WorksCo.  &  Judge.    Electrical  distribution  apoa- 

ratus. 
6,135  Hall.    Construction  of  insulated  conductcrs  for  electrical  purposes. 
6,151  Nev/toh  &  Newtoh  Brothers  (Derby)  (Ltd.)    Magnetic  brakes,  clutches  and 
the  like. 

April  26.  1915. 
6.178  MARR&  Lister.    Protecting  electrical  conductors. 
6.197  B.T.-H.Cf).    (G.E.  Co..  U.S.)    Controlling  mechanism'for  automobiles. 
6.217  AoNER.     Wireless  telegraphy.     (8/6/14,  U.S.)* 
6,222  Markt.    Oimbined  electric  switches  and  plug  couplings.* 

April  27,  1915.  ' 

6.244  CcNHER  &  Kahl.    Telephone  transmitters.  ; 

6,250  Adams  &  Adams.     Meter. 

6,253  Wall.    Method  of  obtaininc  a  sparkless  break  of  an  inductive  electrical  circuit. 
6,259  Bachelet.     Electro-magnetic  projectile  transmitting  apparatus. 
6.296  Mauclaike  &  Brbon.    Arc  lamps. 

6,302  Mellersh-Jackson.    ((>5mmonwealth    Electric  Tool  Co..    U.S.)     Electrically- 
actuated  tools.    (Divided  application  on  21,143/14,    Oct.  17.)' 
April  28.  191S. 
6,314  Barber.    Renewable  terminal  for  electric  Ignition  and  the  like  accumulators  and 
oth*rr  r'irr^"C2. 

6,336  K- "  "  ■     A ...-(-- 1-,-.:-..  -  -ubmcrged  submarine,  and  a  means  of  escape 

ii:  Into  boat  to  examine  same,  and  getting  air 
1, 343  ^^  telephone. 

J^'^J'*  '  '     D.ii-and-socket  joints. 

Ttp:^  '  itically-operated  guns,  hammers  and  the  like, 

"••^'^  'igarrangomcnt  for  tramway  linesorelcctricrailway.r. 

*'-'*^  ■'■■ '■■   ' ..i.imonv/calth    Electric  Tool  Co.,    U.S.)     Electrically 

..  .'.....uj  ios,U    (U.yi,J(kI  application  on  21,143/14.    Oct.  17,)» 

-  ,,,  u  ,  ,  April  29.  1915. 

b.373  Hhcht.    Incande«c«nt  electric  lighting. 

bi^7  St'^I!;    Electric  conductor,  or  SiblM? 

".407  B.T.-H.  Co.    tO.E.  Cc,  U.S.)    Rotation  o(  dyname-dectrlc  machines. 


(I, '5/14, 


6,408  B.T.-H.  Co     (G.E.C0..U.S.)    Electric  motors. 
6,412  Jones.    Electric-arc  soldering. 

April  30.  1915. 
6.457  Siemens    &     Halske    Akt.-Ces.      Electrical    fire    alarm    system'. 

Germany.)* 

6.466  RiEs.    Combined  electric  light  fitting  and  clock. 
6.469  BT^-H.^Co,    (G.E.   Co..    U.&)    Controlling   mechanism    for   dynamo-electric 

6.476  Marconi's  Wireless  Telegraph  O:  &  Round.    Cathodes  of  vaouous  tubes  • 
suitable  for  use  in  wireless  teltgnphy.    (Divided  application  on   13,247  14. 

6,480  Turner,    Telephone  systems.     (20  6  14.  U.S.) 

6.486  Lee  DE  Forest.    Wireless  telegraph  .ind  telephone  systems.  ' 

6,495  Svenska  Turbinfabriks  Aktiebclaget  Ljunostrom.    Rotary  field  maisiets 

(22/6/14,  Sweden.)* 

May  1.  1915. 
6.499  TiDDEMAN.    Railway  signalling  apparatus. 
6,542  Mackenzie.    Electricsignalling  system  for  railways. 
6.551   Imray.    (Samuel  M.  Kintner  and  Halsey  M.  Barrett,  U.S.)    ArranegmenU  for 

transmitting  and  receiving  signals  by  electromagnetic  waves.* 
6.553  Howard.    Leakage  protection  device  for  electric  cables. 


Ma 


3.  1915 


ninous 


6.580  Russell  &  Harrison.    Incandescent  electric  larafi  luminous  and  i 
resistances.  "         '  ' 

6.592  B.T.-H.  Co.    (C.E.  Co.,  U.S.)    Lamps. 

6.593  PoGNON.    Sparki.ig  plugs.    (28/5/14.  France.)* 

D.60:  Syke^  Interlocking  Signal  Co.  &  Tarrant.    Railway  and  like  sign.illing. 

6,618  Scott.    Electric  motors  or  dynamos.    (Divided  application  on  16,093/14  July  6 
May  4.  1915. 

6,635  Greenroyd,    Carbon  holder  ;or  arc  lamps. 

6.642  Moore.    Combined  electric  switches  and  connecting  plugs. 

6,665  Leither.    Regulating  electric  circuits. 

6.669  Hammond.    Gaseous  or  vacuised  detectors  for  radiant  energy  and  method  of 
controlling  the  action  thereof.    (Addition  to  8.568  14.)* 

6.671  Maglekilde    Brondanstai.t    Radium    Aktieselskab.    Manufacturing   radU- 
active  mineral  water  salts.    (5  6- 14.  Denmark.)* 

6.674  Beaver  &  Claremont.    Leakage  protection  device  for  electric  cables. 

6,685  Wessel.    Coin-operated  electric  supply  apparatus.    (4/5/14,  Norway.)* 
May  5.  1915. 

6.699  Tateson  &  Roe.    Illuminated  advertising  devices. 

6.708  Kennedy-McGreoor.    Sparking  plugs. 

6,712  Grimaldi.    Switch  with  rocking  tongue  for  ti-amways  and  railways.* 

6,715  Smyth.     Electrical   generators    for    liehting    mechanically-propelled    vehicles. 
(Divided  application  on  22,062  '14.     Nov.  S.I 

6.723  Rosenberg.    Equalising  field  windings  for  multipolar  dynamo-electric  mrchines. 

6,727  Elektro-Osmose  Akt.-Ges.    (Graf  Schwerin  Ges.)    Manufacture  oi  aluminium 
oxide.    (8/5/14,  Germany.)* 

6.731  B.T.-H.  Co.    (G.E.  Co..  U.S.)    Windings  for  electrical  apparatus. 

6,738  Mellersh-Jackson.    (Commonwealth    Electric  Tool  Co..    U.S.)     Electrically- 
actuated  tools.    (Divided  application  on  21,145/14.  -  Oct.  17.)* 
May  6.  1915. 

6.753  NusSBAUM.    Microphones  for  wirebss  telephony. 

6,805  Biles.     Electric  transmission  of  the  energy  of  a  heat  motor  to  the  driving  wheels 
of  a  vehicle  or  the  like.    (Divided  application  on  10.275/14.    April  25.)* 

6,807  B.T.-H.  Co.     G.E.  Ck).,  U.S.)     Stereoscopic  X-ray  apparatus. 

6.813  Orling  &  Orling's  Telegraph  Instruments  Synd.    Amplifying  the  effects  of, 
small  vibrations  for  telegraphic  and  other  purposes. 

6.818  King.    Automaticswitchesof  electric  train-lighting  systems. 

6.820  Chaumont.    Brake  blocks  for  railway,  tramway  and  like  vehicles.    (I/5/14*. 
Belgium.)*  '' 

May  7.  1915. 

6,846  Portway,  jun.    Switches  for  electric  lamps  and  the  like. 

6.857  Schultz.    Apparatus  for  forming  insulation  and  like  tubes. 

6,859  Sharman.    Electrical  surveying  instruments. 
May  8,  1915. 

6.895  Curtis.  MACKLEvi  Igranic  Electric  Ck).    Startingswitches  for  electric  motors. 

6.898  A.  P.  LuNDBERG.  G.  C.  Lundberg.  p.  A.  Lundberg  &  PBGC.     Electrical  con- 
nectors. 

6,930  Philip  &  Steele,    Electrical  measuring  instrutnents. 
May  10.  1915. 

6.955  Brodie  &  Alison.    Re-setting  gear  for  signal  indicators  employed  in  mines  and 
the  like.  * 

6.979  Bassini.    Transmission  and  reception  of  sound  for  use  in  submarine  telephony. 

6.980  Tanner  &  Claremont.     Joint  for  an  electric  cable. 

6.991  Landis  &  Gyr  Akt.-Gss.    Short-time  switch.    (23,'5/14.  Germany.)* 

6,997  Siemens-Schuckertwerke  G.h.b.H.    Dyn.amo-electrlc  machinery.      (11,'5, 14, 

Germany.)* 
7,006  Marks.    (Landers.  Frary  &  Clark.  U.S.)     Electrical  toasting  devices.* 
7.013  Kettering  &  Chryst.    Dynamo-electric  machines.    (Divided  application  on 

13.022,'14.     14,7,  13,  U.S.)' 
7.016  Capitani.    Manufacture  of  tapes  containing  parallel  electric  wires.    (9,'5/14. 

Italy.)* 

May  11.  1915. 
7.080  &  7.081  B.T.-H.  Co.    (G.E.  Co..  U.S.)     Electrical  apparatus. 
7,088  Midgley  &  Vandervell.     Electric  horns.* 
7.092  .Svenska  Turbinfabriks  Aktiebolaget  Ljumgstrom.    Controlling  means  for 

electrically-propelled  vessels.    (17/9/14.  Sweden.)* 
May  12,  1915. 
7.151  Cadenel.    Switches.*  . 

7.177  Grob.    Switching-over  apparatus  for  electrical  lighting  installations.* 

May  13,  1915. 

7.178  Kennedy.    Sparking  plugs. 

7.206  Midgley  Sl  Vandervell.     Electric  starters  for  internal-combustion  engines. 

7.211  B.T.-H.  Co.    (G.E.  Co..  U.S.)     Electric  circuit  controlling  devices.  .  , 

7.212  Elektro-Osmose  Akt.-Ces.    (Graf  Schwerin  Ges.)    Manufacturing  iluminium 

oxide.    (Addition  to  6.727/15.    24/7/14,  Germany.)* 

7.213  Wahl,     Electric  cell,  battery  or  refill  for  use  in  connection  with  portable  electric 

lamps  and  for  other  purposes. 
7,223  Aroh  &  Hill.    Control  gear  lor  electric  starters  for  internal-combustion  engines, 

May  14,  1915. 
7.239  Bill.     Electric  switches. 
7.244  Yakwood.    Starting  electric  motors.*  .,,..■    i 

7.269  Reid  &.  Callbnder  s  Cable  t  Construction  Co.    Calculation  of  mathematical 

problems  arising  In  the  transmission  of  electric  power. 

7.270  Fawssbtt.    Electrical  measuring  inatrumonts  operating  on   the  Ferraru  or 

induction  principle.* 

7.271  Fawssbtt.    Electric  meters  for  the  purpose  of  compensating  for  temperature 

variation.* 
7.280  Breeze  Ii  Allbn  We.st  &  Co.    Switches.  .      ,     ,      ■ 

7  283  Marschall.    Employing  the  exhaust  hsat  of  thermopiles  lor  heating  purposes. 

(Divided  application  on  6,102/14,    March  10.)* 
May  IS,  1916. 
7,297  Morriss.    Electric  lamps.  ...  ,„    ,-, . 

7.304  Bourne.    Combined  formers  and  he«l»rs  for  electric  radiators  and  tlie  like. 


I  internipler  and  rectifier  for  the  production  of  unldirec- 

ul.^osof  large  capacity  as  used  for  X-ray  work. 

■i's(Ship)Tblboi»aph(Jo.    Ships' stokehold  and  analogous 
tell,,    ,. 
7,331   HATTi  li.     Biak-  I'laling  mechanism  rf  tramway  vehicles.  ^ 

•/,34l  LAMbis  &  Gyr  Akt.-Cbs.    Measuring  electric  currtn I.    (18/S/U,  Germany.) 


7,374  Cha 
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CHEAPER  WIRING  METHODS. 

Thore  ha.">  been  a  considerable  annum t  of  cli;;eiission 
recently  m  the  American  electrical  journals  on  a  suggestion 
which  has  been  put  forward  in  a  number  of  quarters  that 
some  form  of  concentric  wiring  should  be  adopted  in  the 
United  States.  The  subject  has  been  discussed  in  that 
loose  kind  of  way  which  would  appear  to  be  quite  usual 
with  technical,  and  for  that  matter,  political  al^aii^ 
'■  on  the  other  side."  An  impression  appears  to  have  been 
created  by  those  who  have  conducted  the  correspondence 
and  general  disciLssion  in  the  electrical  press  that  concentric 
wiring  and  surface  wiring  generally  arc  of  necessity  not  only 
■heap  but  also  nasty  systems.  The  accepted  methods  of 
wiring  in  America  and  Canada  which  are  sanctioned  by  the 
National  Hoaid  of  Underwriters  arc,  in  .several  cases,  con- 
siderably below  the  standards  of  design  and  construction 
which  obtain  in  this  country.  The  knob  and  tube  system, 
which  appears  to  be  quite  common  in  American  electrical 
installations,  is  not  recogni.scd  in  this  coiuitry.  Similarly, 
what  is  known  as  circular-loom  duct,  consisting  of  a  tube  of 
■painted  fabric,  is  not  known  over  here.  In  fact,  both  tliese 
methods  would  be  placed  below  the  zero  line  of  accepted 
Hritish  wiring  standards.  'J'his  fact  docs  not  in  any  way 
imj)ly  that  they  arc  not  entirely  satisfactory  methods  of 
wiring.     Without    an    intimate    knowledge    of    American 


wiring  ))i;ictic(',  and  judging  only  from  such  literature  as  is 
available  on  the  subject,  wo  thinlc  that  the  standards  of 
design  and  construction  in  American  wiring  practice  are 
considerably  below  those  which  have  been  in  vogue  in  this 
covuitry  for  the  past  10  years  at  least.  Here  again  we  make 
this  comment  in  no  disparaging  spirit.  In  both  cases  the 
rcsj>3ctive  standards  arc  mainly  the  product  of  indigenous 
conditions. 

The  development  of  what  are  known  as  concentric  wiring 
systcnrs  in  this  country  is  undoubtedly  the  outcome  of  a 
desire  to  reduce  the  cost  of  installation.  Both  concentric 
and  twm  lead-covered  wiring  systems  are  now  available 
with  a  standardised  line  of  accessories  and  definite  sizes  of 
conductors  suitable  for  the  class  of  installation  for  which 
this  method  of  wiring  was  primarily  intended.  Both  the 
concentric  and  the  twin  lead-covered  systems  present  neat 
forms  of  conductors  which  can  be  laid  imobtrusively  on  the 
surface  of  the  wall  and  ceilings,  and  in  a  general  way  can  be 
installed  with  a  minimum  of  labour  and  of  cutting  away  at 
ceilings  or  luider  floors,  &c.  The  chief  economy  effected  by 
the  use  of  this  class  of  wiring  material  is  obtained  in  its 
installation,  and,  so  far  as  wc  are  able  to  gather,  this  im- 
poiLant  fact  has  been  overlooked  by  American  installation 
engineers.  They  arc  inchncd  to  condenni  concentric  and 
twin  l?ad-covered  systems  on  the  score  of  cheapness  not  so 
much  of  installation  but  of  quality  of  material.  They 
appear  to  think  that  the  introduction  of  concentric  wiring 
would  lower  the  standard  of  electrical  installation  in  the 
United  States  below  the  level  which  the  National  Board  of 
Underwriters  has  established  as  being  safe  from  every  point 
of  view.  We  hasten  to  correct  this  impression.  None  of 
the  special  methods  of  surface  wiring  which  has  been 
developed  in  this  coxmtry  has  been  put  on  the  market 
without  an  extended  jx-riod  of  trial,  aiul  both  the  form  of 
conductor  and  the  design  of  the  accessories  for  use  in 
conjunction  with  it  are  the  product  of  many  minds  and  a 
great  variety  of  practical  exjxjricncc 


Electric  Pumping  lor  City  Water  Supply.     Investigations 

ninili'  li\    iIh'   I'.jIIi ■'•  fills  .fc  Klntii.-  Cn.   have  sliowfi  that 

I'lcchi.    piiiupnig  IS  Ihf  si  <-.(iiiniiii<al  iiirtliod  of  [iinnping 

*,li<i  entire  water  siipply  <■(  Baltimore  (U.S.A.).  According  to 
"  Knginceririg  News,"  j)iinips  to  tlie  extent  of  2,5(H)  H.p.  are  to 
bo  in.stiillcd,  and  electric  energy  anioimting  to  (vWO.OOU  units 
pi'i-  annum  will  be  required. 
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IMPORTS  AND  EXPORTS  OF  ELECTRICAL 
MANUFACTURES. 

For  the  week  May  17, 1915,  to  May  22,  1915. 


In  viiw  of  the  increased  interest  which  is  being  taken  in  the  subject  of 
the  importation  into  and  the  exportation  of  Electrical  Manufactures 
from  the  United  Kingdom,  we  resume  om'  weekly  lists.  {See  also  note 
at  foot  of  Exports.) 

IMPORTS. 

HvLt.- Sweden  :  Carbon  electrodes,  "t  pkgs.     U.S.A.:  clcclrodes.  13  pkgs. 

London.  Su/iUcrland :  Carbon  candles,  £433;  uncnumerated.  £528.  U.S.A.:  Carbon 
candles.  £779  ;  elec.  machinery,  £984  :  wire  and  caole,  £95  ;  eleo.  carbon.'s,  110  pkgs, : 
carbon  electrodes.  60  pkgs. :  elec.  lamps.  £347 ;  unenumeratpd.  £2.245—913  pkgs. 
Denmark:  Machinery.  £26 ;  unenumerated.  £154.  Holland:  Elec.  lamps.  £97 ;  unenu- 
merated.  £136.  Sweden:  Elec.  machinery,  £484  ;  dec.  lamps,  £19.  France:  Carbon 
candles.  £575:  wire  and  cable.  £86:  unenumeraHed.  £149—13  pkgs.  JIaly :  Carbon 
candles.  £200  ;  elec.  carbons  and  wire,  49  pkgs. ;  machinery,  £855.  Canada:  Unenu- 
rherated.£l3- 

SouttAmpton. — France:  Unenumerated.  6  pkgs. 

Folkestone.— .'^/flflcc-  Elec.  lamp  fittings,  5  pkgs, 

Grimsby. — France:  Unenumerated.  6  pkgs. 

Liverpool. — Spjjin  :  Elec.  carbons.  180  pkgs. 

Manchester.— //o/fo(i .•  Elec.  lamps.  15  pkc;. 

EXPORTS. 

To  AusTFALASiA.  — >l«c.\.'£j«rf.-  Elec.  machinery.  £384  ;  ''ire  and  cable, £76  ;  unenu- 
merated, £259.  Melbourne:  Elec.  machinery,  £2,170  :  wire  and  cable.  £3,915;  telegraph 
material.  £16;  unenumerated,  £849.  Sydney:  Elec.  machinery,  £257  ;  wire  and  cable, 
£110:  unenumerated.  £2.010.  Wellingtor. :  Elec.  machinery.  £111  ;  unenumerated.  £63. 
>lrfria/rff.- ..Wire  and  cable.  £1,100;  machinery,,£222  ;  unenumerated.  £100.  Brisbane: 
Eiec.  machinerv.  £221  :  unenumerated,  £220.  Frecmanlie  :  Elec.  lamps.  £58.  Dunedin: 
Elec.  ;ans.  £240  :  wire  and  cable,  £85 ;  unenumerated,  £161.  Chns'.church :  \inenu- 
mera ted.  fcl  8.  •  WoiaW.-  Unenumerated,  £27.  Lyltcltoir:  unenumerated.  £353,  Fori 
Darwin:   Elec.  machinery.  £120.     Perth:  Unenumerated,  £47. 

AFRKA.-DariwH  .•  Machinery,  £145 -^  unenumerated.  £613.  /"or^  £//j«fcett.'  Unenu- 
merated. £121.  Cape  Town:  Machinery.  £136 :  wire  and  cable,  £143  ;  unenumerated. 
£519.  East  London :  Wire  and  cahle.  £90  :  elec.  machinery,  £20  ;  unenumerated,  £49. 
DelagoaBay:  Elec.  machinery,  £32,    Bwa.- .Wire  and  cable.  £21  ;  unenumerated,  £28. 

Aden. — Unenumerated,  £43. 

Egypt. — Alexandria :  Unenumerated. £1 16. 

Russia. — Arclian::d:  Elec,  machinery,  X83.  Vlndii'OslO'.k :  Unenumerated,  £25. 
Felrograd:  Wire  and  cable,  £193  ;  unenumerated,  £764. 

jPoBTUGAi.-rOpiP'^o."  U.nenumcr3ted,  £33..  _■  . .    •. 

Spain. — Barcelono  :  Elec.machineiy.  £47:  wire  and  cable.  £116  ;  unenumerated,  £71. 

China.— .//oirAoHE.-  Wire  and  cable.  £194 ;  unenumerated,  £101.  Shanghai:  Wiic 
and  cahle.  £287  ;  elec.  machinery.  £846  :  unenumerated.  £243. 

Java.— fia/owa.-  Elec.  machinery.  £56.  .  i     .       ,,   ■ 

India,  Ceylon  and  I n^o-China.— Bombay."  Elec.  machinery,  £217;  wire  and  cable. 
£2,300:  tclepraph  material,  £163  :  unenumerated,  £1,500,  Calculla:  Wire, and  cable. 
£1.187:  unenumerated,  £1,176.  Madras:  Elec.  machinery.  £41  ;  wire  and  cable.  £83  ; 
unenumerated.  £338.  Karachi:  Unenumerated,  £3*.  Singapore:  Unenumerated, 
£593.  Bankok:  Wire  and  cable,  £298  ;  unenumerated.  £49.  Fori  SttVlUnham  :  Elec. 
cranes,  2,020  ;  elec  machinery,  £13,  .Fcnang:  Elec.  machinery.  £480  :  wire  and  cable. 
£638;  unenumerated,  £201.    Rangoon:  Unenumerated,  £201. 

Cana-a.— A/o).'/reai'.-  Unenumerated,  £44. 

Fravcz.— Dieppe :  Machinery, £236 ;  unenumerated, £85.  Boulogne:  Unehunierated. 
£120.  Faris:  Unenumerated,  £421.  Calais:  Unenumerated,  £85.  Marseilles:  Un- 
enumerated. £45. 

South  and  Central  America.— Bhchos /lyres.-  Wire  and  cable,  £61 ;  unenumerated. 
F677.     Monle  Vidta:  Wire  and  cable.  £264. 

British  Guiana.  V  ^''Wfa^'a.-  Machinery,  £1 1  ;  unenumerated,  £10, 

\i  1-1.1. --Genoa:    Elec.  machinery,  £969.     Leghorn:    Unenumerated,  £119,    Napln 
Else,  machinery,  fJ90. 

Hcii.Aut>,^Amsterdam :  Elec.  machinery,.  £200  :  y/ire  and  .cable,  .£2,314  ;  uneiu;- 
merated,  £408.    Rotterdam:  Wire  end  cal;!e,  £926 :  unenumerated,  £83. 

Denmark. — Copenhagen:  Elec,  machinery,  £125. 

U.S.A.— Fhlladetphia:  Unenumerated.  £23. 

Japan.— ^of\;.-  Unenumerated-,  £197.  Tokio;  Unenumerated.  £147.  Yokohama 
Unenumerated,  £186. 

Gibraltar  :  Unenumerated,  £36. 

MoLLENDr. ;  Telegraph  material,  £34. 

Malta.— Unenumerated.  £30. 

FOREIGN  GOODS  (duty  paid  and  free). 

Lyillcton :  Unenumerat'--d.  £75.  Auckland:  Unenumerated,  £27.  Mclliowne:  Un- 
enumerated. r24,  Sydney:  Unenumerated, £74.  Paris:  Unenumerated.  £542.  Dieppe: 
Unenumerated,  £30.  Barcelona:  £100:  Bombay:  Unenumerated,  £21.  Yokohama: 
Unenumerated,  £2.500.  Hongkong:  Unenumerated,  £85.  Felrograd:  Unenumerated, 
£164. 

FOREIGNNEW  GOODSIentercdinTransiton  throughBillsafLading). 

Brisbane:  Telephone  apparatus,  £2.150.  Calcutta:  Eiec.  lamps,  £8 ;  unenumerated, 
£71.    Sydm-y  ■   Elec.  machinery,  £415.     Wellington:  Telephone  apparatus,  £490 ;    un- 
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Note. — The  large  number  of  items  in  these  ofEcial  returns  under  the 
Qiisleading  heading  "  unenumerated  "  relate  to  what  is  dosoribed  as 
•*  electrical  goods  "  and  "  electrical  materials." 


BUSINESS  NOTICES. 

Messr.s.  Tvlii  &  l''r<(iM:ni  ;ii(  riiuvjiii^  lo  Id,  Chuiicery-lanc,  W.C. 
at  the  end  of  this  month.  The  It-Icphoiie  nuniber.s  will  be  Holborii 
6490  and  0491,  and  the  niw  telegraphic  addiess  will  be  "  Potcutiiil, 
Holb.  I/)ndon."  The  firm  will  be  glad  to  receive  recent  cataloguiv's 
suitable  for  filing  froni  firmK  whose  goods  are  in  their  way  of  bu.siness. 

7  h'  li  ■  •  r  lephonc  Xo,  Of  Mes6r.vA.  Scage  &  C'o.(Stalioti-iippMacli, 
1  •    I  r-.l      .  -l-n;:.  Hilmni<^an1fth,  \V.)  will  br  Hammersmith  613. 

'  I  '  1'  '■•  "^1  H  WridTnann,  in.julatinj;  ulatcrial  manufac- 
'  '"■ '  riand,  has  been  acquired  hvthe  Fabriciuw 

'^*  '  ■   M.iii^res  IrolantPs  pour  1  Eloclritiie,  ci- 

d'.i'M    't    '  ■ '  I'i'i  ...ii  I.  Ml  .  nnoii.)  a,,  from  .April  1. 

Plant  lor  Sale.  -The  AuMin  Motor  to.  (19(H)  (Ltd.),  Xoithfiejd. 
Birminaham,  advertis*-  for  sale  Rofne  "ne^m   .ind   (!.-.( rl.-.ii   I'Vlint 


including  a  Belliss  steam  engine  and  75  kw.  dynamo,  20  d.c.  motors, 
.">  II.  p.  luotor-drivcn  electroplating  set,  motor-generator  battery 
ilKirfiiitr  set.  &c. 

Alien  Enemy  Patents.— Messrs.  W.  T.  Henley's  Telegraph  Works 
Co.  ]ki\c  l>ttii  granted  alicenee  for  Mieles  patent,  Xo.  o,198  of  1908. 
Messrs.  Gilbert  (jilkes  &  f'o.  have  applied  for  a  licence  for  Honold".s 
patent  ( Xo.  22,5()ij,  of  1912)  for  runners  for  Francis  turbines. 

Patent  Development. — The  jMoprietor  of  patent  Xo.  11,154/1899, 
n^atiiig  lo  '■  Galvanic  Batteries,"  desires  to  make  arrangements  for 
working  the  patent  in  this  country.  Applications  to  Messrs.  Cruik- 
shank  &  Fairwoathor  (Ltd.),  65  and  66,  Chancery-lane,  London,  W.C. 

The  proprietor  of  patent  .\o.  i:?,9.i6  1909,  relating  to  '■  Electric 
burglar  alarm  sj'stcms,"  desires  to  make  arrangements  for  exploiting 
siiiiie  in  this  country.  Applications  to  Messrs.  \A'heatley  &  Mac- 
kenzie, patent  agents,  40,  Chancery-lane,  London,  W.C. 

BANKRUPTCIES.  LIQUIDATIONS,  &C. 

.\  resolution  has  been  passed  to  wind  up  voluntarily  the  Atlas 
lOlectrical  Co.  (Ltd.)  and  to  ;ippoint  Jlr.  P.  F.  Hedges,  53,  Cannon- 
street,  London,  E.C.,  as  liquidator.  \  meeting  of  creditors  will  be 
licid  at  53,  Cannon -.street,  London.  E.C.,  on  .lune  1. 

An  adjourned  meeting  of  the  cietlitors  of  Alien  &  Grosse  (Ltd.),  of 
Belfast,  Mas  held  last  week,  when  it  Wiis  decided  that  the  liquidation 
should  be  continued  with  Mr.  Kennedy  as  liquidator.  The  com- 
mittee appointed  to  look  into  the  value  of  the  assets  recommend  the 
sale  of  the  assets  to  Mr.  Allen  (a  director  of  the  company)  at  a  price 
which  will  give  (he  eredilors  about  6s.  8d.  in  the  pound. 

Ch'.iiiLs  against  Geo.  Edwd.  Hijjkins,  (-!i^ctric;i;I  engineer,  48,  Wol- 
vcriiampton-strcet,  Dudley,  .mc  to  be  sent  by  June  1  to  Mr.  A.  M. 
Fairbairn.  1,  Priory -street,  Dudley,  preparatory  to  the  paymeitt  of 
a  dividend. 

A  tirst  and  final  dividend  of  9Ad.  will  be  payable  on  Jime  11  at  132. 
York-Toad,  London,  S.E.,  to  creditors  of  Herbt.  .las.  Godfrey,  elec- 
trical engineer,  lately  trading  at  188,  Balham  High-road,  London, 
S.W. 

Deed  of  Assignment.— A  dividend  is  lo  be  declared  imder  a  deed  of 
assigniiicnl  executed  on  Feb.  11,  1915,  by  Louisa  Fellows,  electric 
ligljt  cmitraclor,  72,  Victoria-road,  .Surbiton,  and  claims  are  to  !)<• 
sent  by  June  2  to  Air.  G.  E.  Cortieltl,  Balfour  House,  l''insbury-pa\c- 
iiicnl.Loiiilon.  !•;.('. 


I 

ELECTRICITY  SUPPLY. 


EXTENSIONS. 

Aldershot. — As  it  is  imper.nivc  ihat  the  propo.sed  new  lioiler  plant 
ill  the  electricity  works  should  be  installed  at  once,  the  money  for 
carrying  out  the  work  on  the  basis  of  the  accepted  tender  is  to  b,' 
taken  teinporaril.v  from  reserve,  to  be  refunded  if  the  new  loan  is 
sanctioned  by  the  L.('.  Board. 

Manchester.  .An  mquiry  was  held  on  Frid:iy  last  into  the  apjtliea- 
tion  of  the  Corpor;ition  for  sanction  to  borrow  i;5t3,0O0  for  the 
erection  and  equi))ment  of  a  new  electricity  generating  station  at 
Barton. 

The  Deputy  Town)  Clerk  (Mr.  P.  AI.  Hcnth)  said  Ihat  as  a  consequence 
of  the  war  very  largely  increased  demands  had  been  nia<le  on  the  electricity 
iindciiaking.  ami.  however  pre^siii!;  the  previous  uece.ssily  was,  existing 
1  iiciinistnnccs  had  rendered  it  imperative  that  the  cnnslructicm  of  the 
IK  \v  Stat  jim  and  the  installation  tlurciu  of  electric  generating  plant  should 
lie  put  in  hand  at  once.  The  increased  demands  for  electrical  energy 
were  entirely  due  to  the  amount  of  current  that  was  iM'ing  supplied  to 
engineering  and  othei;  firms  in  the  city  for  the  lunpose  of  the  lunnufactuie 
iif  war  munitions.  The  undertaking's  statutory  area  of  supply,  wliieh 
was  46  square  miles,  had  lieeii  described  as  the  industrial  heart  of  Kngland. 
Certainly  within  it  were  niany  large  engineering  tirms  with  names  known 
throughout  the  country,  and  those  firms,  v.ilh  their  Mualler  luethren,  were 
straining  every  possible  effort  in  order  to  enlarge  the  output  of  munitions. 
In  addition  to  those  firms  tlicrc  were  others  ajso  concenRj  with  war 
munitions — engaged  in  the  ininufactilre  of  c6ar.=e  cloth  for  uniforms, 
saddlery  and  m&ny  things  that  the  military  authorities  required.  Those 
firms  were  the  largest  con.sumtrs.  With  one  exception.  Jlanchester  was 
supplying  inore  current  than  any  other  undertaking  for  the  minufactuie 
of  munitions  of  war.  Thru'  full  trsourccs  would  bo  reached  at  the  end  of 
this  year,  and  one  could  ea.-ily  imagine  their  po.Mtion  if  they  had  to  XtW 
firms  apph-ingin  .lantiAry  that  thoy  ooirid  have  no  mow  electricity.  Tlie 
Empliiyis'  r.irhainentary  ASiiOcifttioQ  and  other  bodies  had  expressed 
supijiirl  of  the  application. 

The  ("ity  Electrical  Kngiiuir  (Mr.  S.  L.  Ptnive).  supplitd  tochnlcil 
details.  *nd  Raid  that  if  \\\f  appbcatioU  were  not  granted  thi-  Electrinly 
r'r.iiiiiiiii.i-  uoiilH  hsM  Id  vefiKi'  .ill  fiirllvr  inereA.«pd  supplif-s  of  currpiit. 
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Perth. — Last  week  the  Electricity  Committee  made  arrangements 
for  laying  the  foundations  for  the  new  engine  and  dynamo  recently 
jiiu  chased  by  them. 

Willesden. — The  L.G.  Board  have  sanctioned  a  loan  of  £1,112  for 
lasing  a  feeder  cable  from  Acton-lane  sub-station  to  Craven  Park. 

It  is  proposed  to  substitiUe  a  feeder  pillar  for  the  disconnecting  boxes 
ni>\v  in  u.se  on  tlie  cables  at  Craven  Park.  ()u  the  report  of  tlic  electrical 
engineer  (Mr.  A.  W.  Blake)  the  Cdniniittee  recoinnionds  that  deposits 
inaUc  on  account  of  a  supply  of  current  be  refunded  to  certain  con- 
sumers after  three  years'  satisfactory  trading.  Two  ai)plications  for 
jiiaiu  extensions  involving  an  outlay  of  £2.50  have  been  apphived.  It  is 
proposed  to  interview  tlie  L.G.  Board  with  a  view  to  obtaiiiinL'  authority 
to  raise  part  of  the  loans,  amounting  to  £20,000,  for  pros|ic(tivc  mains 
and  services,  sanctioned  in  August  last.  The  cumtnittee  is  to  hold  a 
special  meeting  to  consider  the  report  of  Mr.  Blake  on  new  terms  for 
electrical  bulk  supply,  estimates  for  new  generating  station,  &c. 

GENERAL. 

AshtOn-under-Lyne. — The  ('(nmcil  have  deildt-d  to  L'ivc  a  supply 
of  electric  current  to  Me.ssrs.  Janu's  Howe,  of  Hm-sl,  sMlijecl  to  the 
consent  of  Hurst  Council  being  obtained. 

Glasgow. — ITie  following  are  the  conditions  for  the  exhibition  and 
sale  of  electrical  appliances  at  the  showtoom  of  the  Corporation 
electricity  department  : — 

The  showroom  shall  exist  primarily  for  the  exhibition  of  electrical 
appliances.  Electrical  cnntractors  and  theii'  customers  shall  be  afforded 
all  jiossible  facilities  for  inspecting  the  stock  of  appliances  kept  in  the 
central  showroom.  Any  electrical  contractor  -who  shall  requ<'st  the 
Corporation  to  sell  from  the  stock  in  the  central  showroom  any  tittings, 
accessories,  lamps,  or  a}>paratus  shall  be  entitled  to  receive  out  of  the 
])Urchase  price  one. half  of  the  discount  which  he  would  have  received 
from  the  maker  ,  h  nl  i  Im  ■  nutractor  sold  such  apparatus  to  his  customer 
direct.  All  liiiiiu-.  ,e  i  >  ^sories,  lamps  and  apparatus  sold  from  thi: 
showroom  shall  be  .it  tin  usual  retail  selliuL'  prices  current  in  the  trade. 
All  wiring  work  resulting  from  iutjuinr  ,ii  i  hr  Imwroom  shall  be  done 
direct  by  a  contractor,  and  no  undue  |iivl(  r.  nr.-  .shall  lie  shown  to  any 
one  or  more  electrical  contractors.  The  hiring  of  apparatus  shall  not  be 
undertaken  from  the  showroom  in  the  meantime,  but  the  showroom 
management  shall  be  free  to  lend  apparatus  for  a  short  period  to  possible 
customers  under  exceptional  circumstances,  and  make  a  charge,  if  they 
think  fit,  for  the  loan  of  such  apparatus.  All  charges  nuide  to  consumers 
by  the  showroom  management  shall  be  se)mrately  staled  on  the  relative 
demand  notes  sent  to  consumers,  and  all  sums  paid  to  and  obtauied  by 
till  < 'i. I  p.. ration  as  a  result  of  business  done  in  the  showroom  shall  hv 
^e|,.^atl  ly  -liown  in  the  annual  accounts  of  the  t'orjioration  electricity 
depailnicni,  which  accounts  are  audited  by  an  independent  auditor. 

Stepney  (London). — The  Council  is  recommended  to  limit  expcndi- 
tmc  on  electric  mains  during  the  period  of  the  war  to  giving  a  supply 
of  current  to  consumers  engaged  on  naval  or  military  work. 

ft  is  only  on  the  above  condition  that  the  L.C.C.  will  sanction  the 
Councils  application  (which  was  made  in  November  last)  to  borirow 
£15,000  for  mains. 

The  plant,  &c.,  necessary  to  enable  the  Council  to  give  the  Shoreditch 
Council  the  full  supply  of  energy  in  bulk  covered  by  the  agreement 
between  the  two  authorities  will  be  availale  for  use  at  the  end  of  Sep- 
tember next. 

The  Electricity  Committee  reports  the  purchase  of  6,270  tons  of  coal  at 
prices  rangint;  fr.. Ml  11     I      i;.l    lot  I     |. 

LIGHTING,  POWER  &  HEATING  NOTES. 

Asylum  Lighting.  -It  has  been  decided  to  adopt  the  voltage  of  220 
for  the  electrii^  installation  at  the  new  Park  Prewett  Asylum  of 
Hants  County  Council.  As  regards  the  pumping  machinery  a 
double  system  of  engines  has  been  decided  upon,  one  set  of  pumps  In 
be  worked  bj-  electricity  and  the  other  by  a  semi-Diesel  oil  engine. 
Electric  driving  will  be  adopted  for  the  laundry  machinery,  the  bakery 
and  cold  storage  and  for  the  auxiliary  cooking  plant. 

Dundee.  The  Cleansing  Cotnmittee  has  decided  to  .sub.stitute 
eleciric  for  ga-  liLditiiig  in  their  jiremLses  in  East  Dock-street. 

Police  Lamps.  Luton  Town  Council  are  recommended  to  equip 
the  night  police  with  electric  lamps. 

Stirling. — Mr.  J.  \V.  Papworth  ha-i  been  appointed  coasulting 
engineer  to  draw  up  the  specification  for  wiring  the  new  Municipal 
Buildings  and  to  superHse  the  work. 

TRACTION  NOTES. 

Birmingham.— The  Tramwa\-  Connnntr,    report  that  it  will  be 
absolutely  necessary  to  raise  the  tram  fares  owing  to  the  heavy  costs 
nd.  loss  of  revenue  due  to  the  war. 

^  very  heavy  charge  has  to  be  met  in  respect  of  the  dependents  of 
^Idyiees  who  hAVe  joined  H.M.  forces,  and  it  is  estimated  thi;*  will 
an  addition  to  the  expenditure  for  this  year  of  about  f.3.^.<X)0. 
lincrKased  wazcs  will  absorb  another  £  1 6.000.  and  the  extra  income 
'ax  charges  are  put  down  at  £10.000.  In  addition  a  considerable  ^um 
ubo'ii  1,'i.fiOO)  has  to  he  tak»n  into  connideration  in  res,p«ct  of  wHstage 
f>f  flfctrie  current  owin?  to  tht  Urk  of  <.vp»riencp  on  tli<»  part  of  Romk 


drivers,  and  there  is  also  the  enhanced  cost  of  materials,  &c.,  and  what  is 
perhaps  ot  more  importance,  the  reduced  revenue. 

The  inerca.se  in  fares  is  about  10  per  cent. 

Bolton.  —.After  a  three  days'  strike,  owing  to  a  dispute  about  over- 
time, the  Corporation  tramway  men  resumed  work  on  Tuesday. 

Tlie  ov(-rtinie  arose  at  week-ends  owing  to  the  shortage  ot  men  caused 
by  <nlistments,  but  the  men  have  now  agreed  to  undertake  this  work 
vohintai'ily,  the  Tramways  Committee  having  promised  to  reconsider 
t  he  ipiesl  ion  of  a  war  bonus  and  other  grievances  of  the  men. 

Halifax,  -An  accident  occurred  on  the  Corporation  tramways  on 
Saturday  evening  resulting  in  injuries  to  some  passengers. 

A  tramcar,  whieii  was  proceeding  from  Ovenden  to  H.alifax,  had  got  to 
the  foot  of  a  sleep  incline  at  L(.:e  Bank  Whi^n  it  overttirned,  after  crossing 
both  tracks.  Six  passengers  were  admitted  to  Halifax  Infirmary,  their 
injuries,  which  v.eii'  not  .serious,  being  mainly  to  the  head,  arms  and  legs. 

London  Tramway  Strike.— Thi^  strike  of  L.C.C.  and  Metropolitan 
Electric  Trainua\,v  men  continues.  On  sonic  routes  there  is  a  limited 
service,  thi  hiiihIh  i  (.f  ciirs  running  is  being  gradually  increased,  r.nd 
it  is  slated  th.ii  soni.-  of  the  men  have  returned  to  work. 

Plymouth. — At  the  meeting  of  the  Tramways  Committee  last  week 
it  \\as  reported  that,  in  piu'suancc  of  the  minute  passed  at  the  liist 
Council  meeting,  an  agreement  had  been  entered  into  with  the 
Devon))ort  &  District  Tramways  Co.  for  the  jmrchase  of  the  com- 
pany's undertaking  on  Tramway  .\ct  terms.  It  was  stated  that  the 
company  would  transfer  their  lines  to  the  Corjioration  on  Oct.  2  next. 
The  price  to  be  paid  for  the  pro])erty  would  be  fixed  by  arbitration, 
the  paynu'iit  of  the  purchase  money  to  be  made  within  a  month  of  the 
Corporation  obtaining  the  necessary  borrowing  jwwers. 

Women  Tramcar  Conductors.— At  picsent  there  are  200  fully- 
trained  w  omen  acting  as  conductors  of  Glasgow  tramears  and  there 
are  many  other  women  in  training. 

During  the  holidajs  women  conductors  were  introduced  on  thc 
Brighton  Corporation  tramears. 

At  Aecrington  the  manager  has  been  empowered  ty  engage  women 
conductors  if  necessity  arises  ;  women  conductors  will  be.  paid  at  the 
same  rate  as  the  men. 

At  Preston  a  selection  will  be  made  from  a  largo  number  of  apj)!!- 
cants.  ,-\s  an  experiment  14  or  1.5  women  will  be  put  on  Ashton-qii- 
Kibblc  section  and  they  will  be  paid  the  mminnnn  li'.te  for  men  (.5d. 
[icr  hour). 

At  Aberdeen  "  hundreds  of  applications  "  have  been  received 
from  women  who  wish  to  act  as  conductors.  A  selection  has  been 
made  by  the  tramways  department,  and  these  arc  being  trained. 

Women  conductors  are  bsing  engaged  at  Paisley,  Saiford,  South 
end,  &e. 

York.  The  Corporation  have  received  an  intimation  from  the 
Treasury  that  the.\-  have  decided  to  sanction  loans  for  the  construc- 
tion of  the  Hnll-road  Iramwavs.  the  Haxbv-road  trainwav  extension 
and  the  l.iiildinL' of  t  lie  trarnw'ay  cottages  at  I'ulfonl  road. 

TELEGRAPH  AND  TELEPHONE  NOTES. 

Radiotelegraph  Note.  The  Ru.ssian  authorities  have  decided  to  erect 
and  equi[i  a  radiotelegraph  station  at  Nicolaicflf,  in  the  Odessa  dis- 
trict, for  iecei\ing  signals  from  the  Eiffel  Tower,  Paris,  with  the 
ubjcct  of  time jonliol. 

Pllllllllllllllilllllllllllllllllllllllllllllllllllll^ 

^  EMPIRE  NOTES. 


Australasia.  The  ■  ,\ii,lialian  .Mining;  Slaii.lai,!  sa  \  ,s  .Mcll.ouilie 
Tramway  Trust  recently  decided  to  open  negotiations  with  tho 
Melbourne  Tramwaj'  &  Omnibus  Co.  with  a  view  to  purchasing  tho 
plant  and  rolling  slock  of  the  company,  &c. 

WoUongong  (N.S.W.)  Council  received  no  regular  tenilers  in  response 
to  its  call  for  tenders  for  an  electrical  installation.  (Ivertures  were  made 
by  the  Mount  I'leasaiit  Coal  Co.  and  the  Public  Works  TX-partment's 
Port  Kembia  power  house,  and  the  Council  are  nniking further  inquiries. 

.\n  Order  in  Council  has  been  issued  authorising  the  Barculdine  (Quocus- 
land)  Shire  Couneil  to  supply  electricity  in  the  town  of  Barcaldine. 

Mr.  T.  K.  .Steanes,  representative  of  Messrs.  Heenan  &  Froude,  re- 
cently wrote  to  Richmond  (Victoria)  Council  stating  that,  owing  to  tho 
firm's  works  having  been  commandeered  by  the  British  Government 
in  connection  with  war  supply  requirements,  there  was  a  doubt  as  to 
whether  the  company  would  be  able  to  go  on  with  the  construction  of  the 
refu.se  destructor,  and  they  o-sked  that  the  signing  of  the  contract  be 
defcnwl  until  they  were  in  a  position  to  say  whelhfcr  or  not  (hay  cotdd 
carry  out  the  contract.     Tho  time  for  signing  was  extended  for  28  clays. 

India. — ■■  Indian  Industries  and  Power  "  says  important  develop- 
ments are  to  be  expected  in  electric  traction  in  India.  A  very 
favourahli'  report  has  been  prepared  on  the  question  of  converting 
the  mon  eongc»tcd  portion  of  the  Eastern  Bengal  Railway,  near 
CalcuiiA.  to  ele.  trie  traclion.  and  if  this  M'heme  is  taken  up  it  may 
lead  lo  the  utilisation  of  elf-ctric  traction  on  other  line,'^. 
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South  Africa. — A  Bill  was  read  in  the  House  of  Assembly  for  th^ 
cecond  time  on  April  12  providins  for  the  exjiendilure  of  £13,604,800 
by  tlie  Union  of  South  Africa  during  the  year  ending  March  31, 
1916.  Provision  is  made  for  railways  ancl  harbours,  £3,000,000  ; 
public  works,  including  buildings,  &c.,  £130,000  ;  and  telegraph  and 
telephone  construction,  £167,000.  A  further  Bill  provides  for  th? 
expenditure  of  a  further  £443,161  on  railways  and  harbours. 

FOREIGN  NOTES. 

Argentina.  Tlic  ■  Koview  of  Ih  ■  Kivcr  I'lalc  "  says  the  Sociedad 
Anonima  Luz  y  Fuerza  of  .Mendoza  has  brought  an  action  in  the 
Supreme  Court  of  the  Nation  against  the  Government  of  the  Pro- 
vince of  Mendoza. 

The  company  ask  for  recognition  of  the  concession  granted  them  under 
Provincial  law  No.  504  of  Oct.  27,  190!),  and  for  stay  of  the  execution 
decreed  on  April  3  la.st  relative  to  the  construction  of  a  dam  on  the  river 
Mendoza,  which  execution  would  affect  or  impede  tlie  operation  of  the 
hydroelectric  station  of  the  company.  The  company  also  claims  interest, 
damages  and  costs  for  the  forfeiture  of  the  concession. 

The  Supreme  Court  has  given  judgment  in  favour  of  the  Corapania 
Alemana  Transatlantica  dc  Electricidad  in  an  action  brought  by  them 
against  tlie  municipality  nf  Moron,  claiming  cancellation  of  the  municipal 
order  of  Oct.  13,  1913,  whicli  conceded  the  right  of  production  and  sale 
of  electric  energy  in  Moron  to  Messrs.  JI.  Herlitzka  &  Co.  The  Alemana 
Company  maintained  that  the  order  affected  their  rights,  as  the  same 
authorities  had  previously  conceded  to  them  the  exclusive  privilege  for 
20  years  from  July  1,  1906,  for  the  installation  and  exploitation  of  public 
and  private  electric  lighting  and  other  applications  of  electricity  in  Moron. 

Chili. — The  ■'  Review  of  the  River  Plate  "  says  tho  electric  light 
and  traction  company  of  Valparaiso  has  demanded  the  rescission  of 
it.s  lighting  contract  with  that  municipality,  owing  lo  the  non-pay- 
ment of  an  account  of  a  million  and  a-half  dollars  for  pulilic  lightipg. 

France. — A  consular  report  from  Nantes  states  that  the  dock 
loading  and  unloading  gear  at  that  port  includes  12  IJ-ton,  three 
3-ton  and  one  30-ton  electric  cranes,  and  at  the  now  Roche  Maurice 
Wharf  the  Chamber  of  Commerce  has  erected  30  high  e.p.  electric 
lamps. 

A  report  from  St.  Nazaire  says  that  at  the  docks  there  are  two  150-ton, 
two  1-ton  and  two  5-ton  electric  cranes 

At  Lorient  the  ("hamber  of  Commerce  propose  to  instal  two  5-ton 
electric  cranes  on  the  new  quay. 

Electricity  supply  works  are  being  erected  by  a  com])any  at  Potee  de 
Bcurre,  on  the  banks  of  the  Scorff.  Steam  turbo-alteinators  of  an 
aggregate  of  750  kw.  and  generating  at  6,600  volts  will  be  used. 

Spain. — \  concession  has  been  granted  to  Don  Francisco  T.  Escoba, 
for  the  utilisation  of  the  waters  of  the  Rio  Mundo  (province  if 
Albacete)  for  the  production  of  electric  power. 

A  concession  for  the  construction  and  working  of  an  electric  tramway 
in  San  Cristobal  de  la  Laguna  (Canary  Islands)  has  been  awarded  to  the 
Sociedad  de  Trina's  ICIcctricos  dc  Tcnerife. 

Swedish  Trade  IntercstS.—Therc  is  every  indication  that  Swedish 
manufacturers  and  m<nhant.s  are  mobilising  their  forces  with  a 
view  to  taking  the  fullest  advantage  of  the  re-arrangemcnt  of  trade 


organisation  which  must  inevitably  follow  at  the  conclusion  of  the 
war.  In  all  countries  S^^edish  propaganda  is  militant,  and  British 
firms  interested  in  Swedish  trade  are  advis-ed  to  keep  themselvca 
arquainted  with  the  "  Journal  "  of  the  Swedish  Chamber  of  Com- 
merce, published  at  5,  Llovd's-avenue,  London,  E,C.  (telephone, 
Central  6,338). 

A  table  issued  with  the  Year  Book  of  the  Swedish  Chamber  of  Com- 
nicrce  in  London  shows  that  the  electrical  goods  and  apparatus  (other 
than  machinery  and  insulated  wire)  imported  from  Sweden  to  the  United 
Kingdom  in  1913  were  of  the  value  of  £S2.36(i,  out  of  total  imports  of  tho 
same  elates,  £1,587,294. 

Swedish  Exports. — The  following  article:;  a/c  prohibited  for  cx- 
porlation  from  Sweden  : — 

Win-  mpis  and  caliles,  not  insulated. 

Ditto,  covered  with  lead  or  other  metal,  also  in  conjunction  with  other 
materials,  and  including  electrical  cables. 

Ditto,  with  indiarubljer  or  other  insulating  material  not  specially 
mentioned  and  including  electrical  cables. 

Ditto,  insulated,  either  wholly  or  ]>art!y  with  paper -or  asbestos  or 
varnished,  or  any  combination  of  tlu'se,  including  electrical  cables. 

Uinnanufactured  zinc  and  zinc  scrap,  zinc  sheets,  wire,  pipes,  anodes 
rods  :   also  rolled  zinc  sheets  (boiler  zinc). 

Frames  for  motor  carriages  and  motor  vehicles  and  for  all  vehicles  for 
carrying  merchandise  ;  also  wheels  for  autonioliiles. 

MISCELLANEOUS  NOTES. 

Competition  with  Germany  and  Austria-Hungary.— Tl.c  Com- 
nicrci;il  Intelligence  Branch  of  the  Board  of  Trade  have  issued  lists 
21  and  22  of  r.rticlcs  which  inquirers  desire  to  purchase  but  whoco 
sources  of  supply  or  markets  have  been  interfered  with  by  the  war. 
Copies  (l)y  United  Kingdom  maiuifi'.clurers  and  exporters  of  Britii;h 
good.-)  from  73,  Basinghall-str<ct,  London,  E.C. 

London  Fair  and  Market.— The  Council  of  the  Swedish  Chamber  of 
Connneice  in  London  has  offered  to  assist  the  International  Trade 
Exhibitions  (Ltd.)  in  making  their  London  Fair  and  Market,  to  Ik 
held  March  14  to  24  next,  known  to  Swedish  manufacturers,  in  the 
same  manner  as  the  Frencli  CliiiniI.er  of  Commerce  in  London  i; 
doing.  In  the  "  Journal  "  of  the  Swedish  Chamber  for  Jime  a  trans- 
li'.t  ion  in  Swedish  of  th<'  prospectus  of  the  exhibition  will  be  published. 

Prohibited  Exports.  -Manufactures  of  aluminium  have  been  added 
to  th.'  list  of  articles  the  export.'.!  ion  of  which  f.-om  the  United  King- 
dom is  ]  rohiliitcd,  rxic -pi  lo  ilriii-h  possessions  end  protectorates. 

The  Electrical  Supplies  Business.— A  lectm-e  was  delivered  (in 
English  and  French)  yesterday  (Thursday)  at  the  Cainion-street 
Hotel,  London,  under  the  aus])ices  of  the  London  Chamber  of  Com- 
merce and  the  Belgian  Committee  for  Trade  with  the  Allies.  The 
object  of  the  lecture  was  to  discuss  (I)  the  question  of  bringing 
together  British  electrical  supplies  maiuifacturers  and  Belgian 
buyers  ;  (2)  the  desuability  of  constituting  a  union  of  Belgian  elec- 
tricians to  act  as  intermediary;  and  (3)  to  decide  the  selling  and 
organising  policy  necessary  to  achieve  this  object  on  a  co-operative 
bc.sis. 


TENDERS    INVITED. 


Switchboard. 

liKiJurn  H  Urban  DiitrietJCouncil  invites  lender.;  for  a  High- 
tension  Three-phase  Switchboard,  Siiecifications  from  the 
consulting  engineers  (Messrs.  Handcock  &  Dykes),  11,  Victoria- 
.street,     Westminster,    S.\V.     Tenders    by    Jiu-.e     14.     .See    iin 

advertisemeiil.  _. 

tnj 

Telegraph  and  Telephone  Material. 

Tender,  ;irc  in\  ilcii  for  1  he  »u|>))Iy  of  Telegraph  and  Telcpho::i' 
.Maleriid  to  the  .\istuai,i.\.n  (Jommonwkalth  Po.stmast<-i 
(;en<rars  I)e|iarlment.  Tender  forms,  &c.,  may  be  obtainiil 
at  the  Cf)mitKmwealth  Offices,  72,  Victoria-street,  London,  S.W. 
h'lirthrr  imrlirnlrir::  iirr  (jivcii  in  nil  nHirrli'niinil. 

Crane,  Coal  Handling  Plant.  &c. 

Man(  HKsTKR  Electricity  C.)mmitt?e  want  tiMidcrs  (by  mon 
June  2)  for  coal-unlwding  cr.inc,  conveying  ithuits,  &c.,  at 
their  Barton  power  station. 

Foundations  for  Cooling  Towers. 

.M,\N<  MKsrKU  KlictrK  iiy  CoMiruittc'e  want  tenders  by  10  a.m. 
Jun.-  9  for  Foundations  for  additional  cooling  towers  lit  Sliiarl 
street  gen.-rating  station.  Speciliealion,  &e.,  from  Mr.  F.  K 
"uKheH,  Town  Mall,  Maiuhesl.r. 


Turbo-Alternators  and  Condensing  Plant. 

Edinburch  Corporation  invite  tenders  for  the  supply  and 
erection  of  two  .'i.OtlOkw.  Turbo-Alternators  and  Condensing 
Plant  at  their  new  electricity  supply  station  at  Portobello. 
S|  ecitioation,  ite.,  from  the  engineer,  Mr.  F.  A.  Newinglon, 
I  )cwar-place,  Edinbuigh.  Specifications,  &c.,  can  be  seen  at,  but 
uol  obtained  from,  theofhcesof  theeonsultingengineer.Sir.'Mex. 
Kennedy  (.Messrs.  Kennedy  &  Donkin),  17,  Victoria-street, 
Londim,  S.W.  Tenders  to  the  town  clerk.  Sir  Thomas  Hunter, 
W'.S.,  by  10  a.m.  .Monday.  June  21. 

The  New  Soitii  A\  ai.ks  tlovnuNMENT  Raii^ways  and  Tram- 
ways Depahtmknt  rc((uire  tenders  by  noon  July  21  for  supply 
and  erection  of  a  2t")0k.v.a.  Direct -coupled  Turbo-generator. 
Spec) tieol ions  from  tho  Electrical  Engineer,  61,  Himtor-strcot, 
Sydney,  N.S.W. 

Syd.nky  (N.  S.  W.)  Coutuil  require  tenders  by  3  p.m.  July  10, 
forsupply  and  erection  of  a  12,00()kw.  turbo-alternator.  Specifi- 
cation fiiim  tll(^  Kleetric  Light  Deparlment,  Town  Hall,  Sydney. 
Tram  Rails.  &c. 

I'cuiTs.Moi'TH  Tramways  Oommittee  invite  teiulers  for  KtO 
tons  Steel  (iirder  Tr:uu  Italls,  6  Ions  Hslqiliile:;  and  3  tons  w.i. 
Tie-bars.     Tenders  to  Tow  n  Clerk  by  Anur  1. 
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Half-watt  Lamps. 

Kirkcaldy  Corporation  invito  tenders  for  about  100  Half- 
watt  1,000  c. p.  Lamps  and  Lanterns.  Tenders  to  Burgh 
Kl'itriial  Engineer  by  June  14. 

Wiring  and  Fittings. 

LoNOoN  County  Council  require  tenders  by  11  a.m.  Jur.e  f 
for  an  Electrical  Installation  at  tfce  C'oimty  t^'econdary  School. 
South  Hackney  (about  260  wiring  points). 

FiNCHLEY  Urban  Council  require  tenders  by  noon  Jlay  31  for 
wiring  100  workmen's  dwellings.  Specification,  &c.,  from  the 
Engineer.  Chiu'ch  End,  Finchley. 

The  Penrikyber  Navigation  Colliery  Co.  (Ltd.),  Penrhfw- 
CEIBER,  Glam.,  require  tenders  by  June  8  for  three,  six  or  12 
months'  supply  of  Electrical  Fittings.  Forms  of  lender  from 
the  Secretary. 

EccLES  Corporation  require  tenders  by  10  a.m.  .June  0  for  the 
Electric  Lighting  of  An.son-street  Council  Scliodl,  Winton. 
Specification,  &c.,  from  the  Town  Clerk. 

Tender.',  are  required  by  June  5  for  Wiring  and  I'itting  the 
Police  Court,  .Porth,  Glam.  Specification  can  be  obtained 
at  the  Police  Station  or  at  County  Hall,  Cardiff. 

Water  Tank. 

P.iiuNDDA  Urban  Council  require  tenders  (by  noon  June  4) 
for  a  Water-storage  Te.nk  of  30,000  gallons  capacity  at  their 
electricity  works.  Specifications  from  the  Electrical  ICnginicr. 
Fire  Alarms. 

Ranc.oos  (Burma)  Municipality  require  tenders  by  Aug.  11 
for  the  installation  of  a  system  of  Fire  Alarms  for  the  town  of 
Rangoo.r.  Specification,  &c.,  from  Messrs.  Ogilvy,  Gillanders 
&  Co.,  07.  Cornhill,  London.  E.C. 

Edmonton  Education  Committee  require  tondere  by  noon 
June  1  for  one  year's  maintenance  of  inter-conimunination 
Fire-alarms  at  schools  in  Edmonton.  Particuhir;;  from  the 
Architect,  Town  Hall,  Lower  Edmonton. 

Armature  Winding  Machines. 

Tile  \'irT(>RiAN  I'.AILWAY  COMMISSIONERS,  Spenrer-slrecl. 
Melbourne,  require  tenders  by  11  a.m.  July  14  for  supply  of  two 
ArniatiU'e  Winding  Machines  ;  and  Voltmeters,  Amperemeters 
and  Wattmeters.  Specifications,  &c.,  from  Commissioners'Offices. 

Telegraph  and  Telephone  Instruments  and  Material,  &c. 

The  Deputy  l'ostmaster-(.;eneral,  Sydney  (.V.S.W.).  will 
receive  tenders  until  2:30  p.m.  .lune  10  for  the  supply  of  400  pony 
pattern  Morse  Sounders  to  the  Australian  (.'ommonwealth 
Postmaster-General's  Dept.  Specification,  kc,  from  the  Deputy 
Postmaster-General. 

The  Deputy  Postmaster-General,  Perth  (W.A.)  will  receive 
tenders  until  3  p.uL  July  7  for  31.000  Porcelain  (or  Stoneware) 
Insulators  (schedule  432  W.A.)  for  the  Au.stralIan  Common- 
wealth, Postmaster-General's  Department.  Sample  may  be 
seen  at  the  offices  of  the  High  Commissioner  for  the  Common- 
wealth, 72,  Vicloria-street,  London,  S.W. 

The  Deputy  Postma'iter-tieneral,  Hobart,  Tairiiania.  will 
receive  tenders  until  June  21  for  supply  of  8  miles  PaiJer-insu- 
lated  Lead-covered  Cable  (schedule  T175),  .500  (ilass  Cells,  1,000 
Zincs  and  1,000  Porous  Pots  and  3  cwt.  Sal  Annnoniac  (schedule 
T17f)),  Telephone  Instruments  .ind  parts  (schedule  T177),  27,000 
Porcelain  Insulators  (schedule  T180),  Iron,  Sleel,  Copper  and 
P.ronze  Wire.  ( 'opper  Tapes,  Binders  and  Sleeves  (schedule  T181 ). 
2.-I  miles  Insulateil  Copp.-r  Wire  (.s<.he<lule  T182)  and  .'.0,000 
Pap<-r  .loiiitiiig  Sle<'ves.  Soldering  Solution,  Insulated  Stapler; 
and  Linesmen's  Etjuipment  (schedule  T184),  for  the  Australian 
Commonwealth  Postmaster-tieneral's  l)ep.arlment.  S|  ecifi- 
cations,  iSrc,  from  Deputy  Postmaster-General,  Hoba-l. 


Maximum  Demand  Indicators. 

Sydney  (X.S.W.)  Council  require  tenders  by  3  p.m.  July  19 
for  the  supply  of  Maximum  Demand  Indicators.  Specification 
from  the  City  Electrical  Engineer.  (The  Council  have  decided 
to  grant  10  ):er  cent,  preference  on  Biitish  made  goods  and  5  per 
<enl.  piefe:eiKe  on  thoce  of  the  allied  countries  during  the  war.) 

Commutator-Grinding  Lathe,  Motor  Generator,  Motors,  Cables,  &c. 

Thi'  X'ifi'uiuAN  Railway  Ccim.missionkus  n-i|iiire  tenders  l>y 
1 1  a.m.  June  30  for  13  in.  Centre  Lathe  for  turning  or  grinding 
commutators  (contract  28,737),  and  9  kw.  Motor  Generator  and 
Accessories  (contract  28,7()0).  Specifications,  &e.,  from  the 
Commissioners'  Oftlces,  Spenccr-.sliTel,  Melbourne. 

The  Victorian  Railway'  Commissioners  require  tenders  by 
1 1  a.m.  June  30  for  supply  of  Four  Electric  Motors,  varying  from 
7  H.p.  to  i  H.P.  (Contract  28,771).  Particulars  from  the  Com- 
missioners' Offioos,  Spencer-street,  Melbourne. 

Ladnceston  (Tasmania)  Council  want  tenders  by  4  p.m.. 
July  26,  for  converter,  switchgoar,  underground  feeder  cable, 
&c.     Specifications,  &c.,  from  the  City  Electrical  Engineer. 
Circuit-Breakers. 

JoHAX.VESBtJRG  Municipal  Council  require  tenders  by  noon 
.Time  1  for  the  sup|)ly  of  24  Double-pole  Automatic  Oil-immersed 
f'ircuit-Breakers  of  200  amperes  capacity.  Specifications  from 
the  Controller  of  Stores,  Plein-square,  Johannesburg. 

Submarine  Cable. 

The  Spanish  Posts  and  Teleoeaphs  Department  want 
tenders  by  June- 22  for  the  laying  of  a  submarine  cable  from 
Cadiz  to  Laraicho  and  for  the  repair  of  certain  cables.  The 
"  Madrid  Gazette  "  of  April  23.  containing  the  condition!  of 
tender,  &c..  can  be  .'!cen  at  the  Board  of  Trade,  73,  Basinghall- 
street,  London,  E.C. 


TENDERS  RECEIVED  AND  ACCEPTED. 


Hacknrv  (L(jNnoN). — The  ElcciriciiV  (\)ni;uillec  recomir.ead 
the  ('(umcil  to  enter  into  asole-ute  contract  with  the  Electrical  Appa- 
ra'.ur.  Co.  for  the  supply  of  such  meters  a;  may  be  required  up  to  and 
including  2.5  amperes  capacity  for  one  year. 

The  large  majority  of  meters  used  on  consumers"  premises  have  (the 
ccinmittee  reports)  Vieen  supplied  either  by  Messrs.  Chamberlain  & 
Hnnkham  or  Ferranti  (Ltd.),  and  have,  on  the  whole,  given  excellent 
results.  These  firms  have  practically  the  monopoly  of  the  siq)|)ly  of 
dircct-ourrent  house-tyi«>  meters  and  their  ])rices  (in  the  conuiiittce's 
opinion)  are  very  high.  About  12  months  ago  (iO  meters  supplied  by  the 
Electrical  Apparatus  Co.  were  installed,  and  these  have  given  very  gooil 
results.  The  dilTercnc(^  in  the  prices  of  Chamberlain  &  Hookhain  or 
Ferranti  meters  compaiX'd  with  the  prices  of  (he  Ap|)aratus  Co.  is  very 
marked  in  the  case  of  small  coiusumers,  in  which  the  cDst  jx-r  kilowatt  of 
the  service  apparatus  is  always  a  heavy  ta.\  upon  the  undertaking.  The 
Klectrical  Ajiparatus  Co.'s  meter  is  not  recommended  for  sizes  above 
20  amperes,  as  the  lo.ss  in  the  meters  of  larger  capacities  becomes  seriuus. 
The  special  prices  for  the  Apparatus  Co.'s  nieters  are  conditional  upon 
(he  Council  entering  into  a  sole-use  contract,  anil  each  meter  is  guaranteed 
for  two  years  from  the  date  of  delivery. 

Bradford. — The  GuiM'dia;ishr.ve  accepted  the  tender  of  C.  Bell  for 
wiring  tl;e  Westbrook  Lodge  relief  station,  at  £33.  10s. 

Basincj.stoke. — The  tender  of  Johnson  &  Phillip:;  (ai  £1,430) 
hc/i  been  rxccplcd  by  the  c;uicil  for  the  suijjily  and  laying  of  elec- 
tric cable:!  for  the  extension  to  Audleys  Wood  and  Hackwood  Hou.'-e. 

Meter  Contracts. — The  Comity  Borough  of  East  Ham  have  made 
r.  ccMi(r:r  ;  with  I  lie  Rritish  Thomson- Houston  Co.,  of  Coventry,  for 
12  monlh-.'  supply  of  tl.eir  (■ontimiou:i.eurrent  r.:eters. 


FINANCIAL    MATTERS. 


MUNICIPAL  ACCOUNTS. 

Blackbuin.  The  accounts  of  the  electricity  department  for  the 
year  ended  March  2.5,  1915,  show  capital  expenditure  £328,403 
linerease  £10,134).  of  whii-h  £132.495  has  been  redccuu^l. 
]  Revenue  was  £48,l(Mt  (compared  with  £4S,4(H)  in  previous  year),  and 
expenditure  was  £24,887  (£24.217),  leaving  gro.ss  profit  £2:!.2I3  (1:24,183). 
Interest  required  £7,293  (t(l,<Mi8),  loans  instalments  i::!.(l2ll  (i:3,(l2()),  and 
jinking  fund  £1(1.(142  (19.1:57)  and  the  balance  i;2,:!IH  (t::-.,l);is)  has  been 
ftransferred  to  de|.rieia(iMn  an<l  imrwiiU  fund.     Tofal  rii:i viiimni  demand 


wan  3,(i04  kw.  (4,()4r>  Uw.     Unitn  genernted  were  7.493,(123  (7.91(1,938) 
and  8ol<l  (1,8I7,.5(I(1  (7.201,870). 

The  engineer  and  manager  (Mr.  P.  ]'.  WheelwriglU)  says  in  his  report 
an  option  for  a  site  for  u  new  generating  station  has  lici-ii  obtained,  but 
further  progress  has  lii'en  ileferred  owing  to  (he  refusal  of  (he  Treas\iry 
nnd  L.(!.  Board  to  Hanelion  loons  for  i)urpos(s  no(  directly  reipiired  for 
corrying  on  the  war.  The  delay  will  alTc'ct  the  nn(li-r(aking  coMHiderably. 
due  to  ileferring  iiidefinifely  the  provision  of  planf  already  agreed  npon. 
•thereby  ri'larding.  for  (lie  pri'wnt,  the  sleady  i^rowth  of  (he  (li|i;irlinent. 
The  generol  increase  in  working  ex|H'nses,  although  no(  pronoiiniid  lasi. 
year,  is  likely  (o  1m-  a  serious  factor  in  (he  fudne.  eonsljlerinj;  (hr  ever 
increasing  price  of  all  nuiliTiids,  |mrtic'idiirlv  rii:d.      'riieic  h  litlji'  donbj^ 
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the  next  contract  will  have  to  ]w  placed  at  enliaueedpriees.  and- in  view 
of  these  circumstances  carlv  considoraticn*  may  ha\'e  to  he  given  to  the 
question  of  increasing  the  revenue.  Practically  SO  per  cent.  oFllic  men 
in  the  department  eliirible  for  service  have  joined  the  Colours.  The  work 
of  the  department  is  es.sentiaUv  a  ,iiHblic  one.  and  its  maintenance  a 
serious  responsibility,  taking  alone  at  jiresent  the  provision  for  making 
nninitioiLs  of  war.  Consequently,  it  is  impossible  to  allow  men  to  enlist 
who  are  responsible  foi'  t  lie.  jaaitttenance  of  the:  supply. 

Salford. — The  aceouiits  of  the  electiicity  deparlnieut  for. the  year 
ended  March  31  show  outstanding  capital  expenditure  £713,589 
I  increase  £42.331). 

Revenue  wa.s  £.117,584  (compared  with  £111,412  in  pifvious  year), 
working  costs  were  £0.5,776  (£07,232).  leaving  gro.ss  profit  £51,808 
(£44,180).  Interest  required  £15.411  (£14,10.3)  and  sinking  fiuid  £27,991 
(£26,446),  and  tlie  net  profit  wa.s  £8.406  (£3.029).  Revenue  was  l-36d. 
(l-36d.)  per  unit  sold,  coal  stores,  generation  wages  and  repairs  cost 
6-49d.  (0-56d  ),  and  total  working  costs  were  0-76d.  (0-82d.).  Units  sold 
were  20,046,108  (19,652,015).'  The  net  profit  (£8.400)  has  been  placed 
to  depreciation  and  renewals  fund 

West  Hartlepool. — The  aec.ount.s  of  the  tramways  department  fof 
the  p;',st  year  show  total  receipts  il^JtOH  (against  £17,612  in  tlie 
previous  year)  and  trross  profit  £7,934. 

After  providing  £500  for  the  lea.se  on  the  Hartlepool  line,  £2.569  for 
interest  and  £1.847  for  redemption,  the  net  profit  was  £;J,018,  which  is  to 
be  carried  to  reserve.  The  revenue  wa,s  9-77d.  (8-87d.)  per  ear-mik".  but 
working  expenses  showed  an  .actual  decrea.se  of  £59. 


COMPANIES'  MEETINGS  AND  REPORTS. 


ANGLO- ARGENTINE  TRAMWAYS  CO.  (LTD.)— The  .gross  receipts  for  1914 
amounted  to  £2,850,995.  Is.  lid.,  and  after  deducting  working  expenses 
(£1,880.996.  3s.  lid.)  and  adding  interest  on  investments  and  deposits, 
transfer  fees,  &c.  (£30,377.  8s"  lid.)  and  amount  brought  forward 
(€13,420.  14s.),  the  total  is  £1,013,797.  (»s.  lid.  Interest  and  charges 
absorbed  £917,388.  6s.  2d..  leaving  £96,408.  14s.  9d.  HaWng  regard'  to 
the  decrease  in  traflic  receipts,  compared  with  tliose  of  1914,  and  the 
uncertainty  of  tlie  outlook  for  the  remainder  of  the  (car  1915,  the 
directors  have  decided  not  to  recommend  any  dividend  on  tlie  orilinary 
shares,  and  the  balance  at  credit  of  profit  and  loss  (£96,408.  14s.  9d.)  has 
been  carried  forward.  The  average  numlier  of  miles  of  surface  line  open 
for  traffic  working  throughout  the  year  has  been  301,  against  348.  The 
extension  to  Caballito  of  the  first  subway  line  from  Plaza  Mayo  to  Plaza 
Once  wa.s  o]x'ned  in  April  as  far  as  Rio  de  .Janeiro  station,  and  the  entire 
line  on  July  1,  the  whole  length  of  the  subway  0])en  (with  extensions) 
being  4j  miles.  The  construction  of  the  second  subway  line  Iwtween 
Rctiro  and  Plaza  Oonstitucion,  which  wa.s  to  be  completed  by  Dec.  31, 
1914,  has  lieen  [lostponed  under  the  authorisation  of  the  Municipality. 

CALIENDER'S  CABLE  &  CONSTEtJCTION  CO.  (LTD,)— Jlr.  T.  O.  Callender 
who  |)ii-sidc<l  at  the  inciting  last  week,  said  that  the  capital  ex(ienditure 
for  the  ))ast  year  v.as  £14.624.  against  tlO.ll!)  in  1913.  They  had  in- 
crea.sed  the  allowance  for  depreciation  from  £8,989  to  £9,91)7.  The 
expenditure  on  contracts  in  course  of  c.Kecution  amounted  to  £72,325 
against  £137,146.  It  wa.s  evident  that  owing  to  the  war.  and  especially 
to  the  restrictions  imposed  on  munici)mlities  by  the  Treasury,  that  thei'c 
could  not  be  the  same  amount  of  contracting  busine.ss  for  electric  mains 
in  the  latter  part  of  1914  and  in  the  pri'scnt  year  as  previouslv.  Their 
debtors  for  goods  supplied  were  £265,572,  agiiinst  £219,000,  an  increa.se 
of  £45.00<i,  wliii  li  might  fairly  be  set  against  the  decrease  in  the  con- 
tracting work.  Till-  busine.ss  of  1914  compared  favourably  both  in  volume 
and  profit,  with  that  of  the  iireviousvear.  They  had  made  the  hand.some 
profit  of  £162,254  or  £3,020  luore  than  in  1913.  '  The  .general  exiHiiscs  at 
the  Umdon  ofllice  came  to  £44.(K)0,  against  £49,415.  Hithert<i,  they  had 
included  their  comnii.ssioiis  among  the  I>ondoii  ex]ienses,  and  had  tlicy 
done  so  on  the  present  occasion  t  he  amount  of  those  ex|)enses  would  have 
lieen  swollen  to  an  unreasonable  sum,  and  would  not  have  given  a  fair 
indication  of  what  the  results  were.  The  board  had,  therefore,  written 
off  the  commissions  out  of  the  profits.  They  had  300  of  their  permanent 
staff  with  the  forces,  and  in  addition  at  least  a  similar  number  of  men  who 
were  in  the  company's  service  when  the  war  broke  out.  but  who  were  not 
|K'rinanent  employees.  Altogether  Ihev  had  in  training  or  at  the  front 
between  tilH)  and  VoOiUien  with  the  coli'.iirs.  Tlicy  had  £223,283  to  deal 
with.  Their  debenture  interest  wa.s  the  same  amount  as  last  year,  as  was 
also  the  preference  dividend,  but  they  had  .slightly  iuercased  the  jirovision 
for  ilepreeiation.  Deducting  those  items  left  tlicin  with  £189,419,  or 
£;18,.578  mlire  than  in  the  previous *j-ear.  It  was  piopo.sod  to  pay  the 
standard  dividend  and  bonus  of  15  pir  cent.,  which  had  been  tlii'  dis- 
tribution for  many  years.  Ieaving£163.l69  to  carry  forward.  He  thought 
it  would  be  agreed  that  the  re.sii  ts  of  the  year's  trading  were  .salisfaetorv. 
It  wa.s  hnrdlj'  necessary  to  say  that  they  had  only  l«'cn  arrived  at  afll'r 
a  great  deal  of  harrl  work  and  even  worry  owing  to  the  ilisorganisation 
of  business  ctinseipient  on  the  war.  and  they  were  rmly  now  getting  things 
again  into  projH'r  order.  Owing  to  the  action  of  the  Treasury,  and  the 
eiirtftilinent  of  biisineHH  de|M>ricliiig  on  new'  enterprises,  the  amount  of 
contract  work  bad  considi-rably  decn-a-sed.  The  large  telephone  contract 
on  wliieh  lliey  were,  engaged  for  tlic  I'ost  Office  had  bien  susiHMided,  but 
they  had  iwery  hope  that,  on  the  termination  of  the  war,  it  would  be 
lenewed  and  that  niueh  new  work  would  also  Im-  placed  in  their  hands. 
Apart  Iroiu  other  work,  they  had  a  large  engineering  biisincHs,  and  that 


had  enabled  them  to  take  advantage  of  work  which  had  been  offered  to 
them  by  the  Army  and  Na\-y.  especially  by  the  Navy.  The  amount  of 
work  done  for  t he  Admiralty  was  considerable.  They  were  proud  that 
so  many  of  His  Majesty's  ships  carrieil  their  caliles  and  appliances,  and 
it  was  a  great  satisfaction  to  the  board  to  know  that  on  several  occasions 
when  serious  actions  had  taken  place,  the  company's  work  had  been 
reported  on  in  such  a  way  that  they  bad  every  reason  to  be  satisfied  with 
it.  Tlicie  had  lieen  a  good  deal  of  trouble  with  regard  to  labour.  Their 
own  cable  hands  had  stood  by  them  loyally,  but.  like  every  one  else  with 
a  large  number  of  engineering  employees,  they  had  suffered  considerable 
iiieonveiiieiicc.     The  report  and  accounts  were  then  adopted. 

CRAIGPARK  ELECTRIC  CABLE  CO,  (LTD.)— At  the  recent  meeting 
the  (hail  man  (Mr.  \V.  S,  Brown)  presiding  said  that,  like  other  industries, 
they  had  sutieied  owing  to  the  war.  At  present  they  were  doing  very 
solid  work,  principally  tor  the  Oovernment.  The  accounts  were  pretty 
satisfactory,  and  the  out  look  was  also  sat  i.«factoiy. 

HAVANA  ELECTRIC  RAILWAY,  LIGHT  &  POWER  CO.— The  gross 
earnings  for  In  14  «ir.-  .S.'i.ii'i'i.T  l:i.  again>l  .S5.417.054  in  1913  :  operating 
expenses  and  taxes  i  ame  to  .v2. 59.5.32 1  (.S2. 612, 952)  and  net  income  was 
§2.801,392  (.s2.S(H.I01):  other  income.  8102,119  (S140.087);  gross 
income.  S2.903,511  (S2,944,1S9)  :  fixed  charges,  81,094,140  (Sl,096.086) 
and  surplus  ,S1, 809,371  ($1,848,1((3).  Dividends  paid  during  year  (6  per 
cent,  on  preferred  and  5  jjcr  cent,  on  common  stock)  absorbed  §1,047.431. 
and  after  various  appropriations  the  balance  forward  is  81,291,557. 

KALGOORLIE  ELECTRIC  POWER  &  LIGHTING  CORPN.  (LTD,)-  Jfr.  E. 
P<ipc.  who  pnsidcd  al  the  .•iiiiuiai  riiielinL;  lai  Tuesday,  said  that  the 
geiicial  InisiLiess  had  been  maiiitaiiR-cl  I  liriMi.jhciut  the  year,  and  thei-esult 
was  well  up  Jo  the  average  of  pre\  ions  years.  Tlie  old  plant  had  been 
maintained  in  efficient  running  order,  and  formed  a  valuable  stand-by 
)ilaiit,  but  owing  to  progress  in  engineering  it  was  somewhat  out  of  date, 
and  could  not  lie  operated  at  a  cost  low  enough  to  yield  a  satisfactory 
])rofit  on  the  price  at  which  they  now  had  to  sell  current.  There  would 
lie  some  increase  in  operating  costs  ibiring  the  current  year,  but  so  far  as 
the  year  had  gone  they  had  done  a  little  better  than  during  the  corre- 
sponding period  of  Ia.st  year.  Some  of  their  contracts  had  been  recently 
renewed,  and  the  aggregate  of  current  sold  showed  lint  little  variation. 
While  the  war  lasted  it  would  be  impossible,  in  case  of  a  breakdown,  to 
get  a  supply  of  new  plant  or  ])arts  of  plant,  or  even  of  material.  Fortu- 
nately they  had  a  fairly  large  stock  of  spare  parts  and  supplies  :  still  any 
breakdown  even  on  a  moderate  scale  might  necessitate  running  the  stand- 
bv  plant  for  a  considerable  time,  and  that  would  seriously  reduce  their 
profit. 

LIMA  LIGHT,  POWER  &  TRAMWAYS  CO.  (LTD.)— The  net  profit  for 
1914  \\a-  vl2(i.2,-,!l.  and  £(i.(iiio  v.a-  luoiijit  forward.  It  is  proiiosed  to 
add  tiS.SIlT  to  ivdemptioii  fund,  tld.duu  to  reserve  for  bad  and  doubtful 
debts,  and  £16,814  to  e.xtrafirdinary  repairs  fund,  and  to  provide  £7,000 
for  lo.s.ses  in  exchange.  A  dividend  of  1  per  cent,  is  recommended, 
leaving  £.50,077  to  carry  forward. 

MEXICO  TRAMWAYS  CO.  (LTD.)— In  a  circular  to  its  bond  and  share- 
holders, as  v.ell  as  to  those  of  its  subsidiary  concerns  (the  Mexican  Light 
&  Power,  the  .Mexican  Kleclric  Light  and  the  Pachuca  Light  &  Power 
Companies),  it  is  stated  that  siiue  tlu'  date  of  the  last  annual  reports 
fiiiaiK-ial  and  political  conditions  in  Me.\ico  have  become  steadily  worse, 
and  the  country  is  now  in  a  state  of  chaos,  business  Ix'ing  jiraetically  at 
a  standstill.  The  control  of  the  tramways  has  been  taken  out  of  the 
directors'  hands  and  the  board  set  out  the  events  which  have  led  up  to 
the  ])resent  ]iositioii.  When  the  tramway  undertaking  was  seized,  the 
salaries  of  many  of  the  staff  employed  by  the  mouth  was  doubled  and  thi> 
remainder  of  the  employees  got  a  25  per  cent,  iiiercase  in  wages.  The 
tramways  have  since  been  operated  by  officials  appointed  by  the  leaders 
temporarily  in  power.  As  a  result  operating  costs  rose  speedily,  while 
tlie  character  of  the  service  and  the  condition  of  the  ecpiipmcnl  deterio- 
rated rapidly,  the  new  officials  having  had  no  exiierience  in  tramway 
operation  or  the  handling  of  men.  In  addition,  the  maintenance  of  the 
cars  was  badly  neglected,  so  that  a  very  considerable  proportion  of  the 
rolling  stock  is  now  laid  u)>  awaiting  repair.  For  a  short  time  the  reeeijits 
were  |)aid  to  the  company's  bankers,  but  subsequently  the  authorities 
directed  that  the  earnings  should  be  paid  to  thc>  Covcriiinent  Treasury. 
It  is  iiov.-  ]iract  ically  impossible  to  eoniniunieat«>  (except  after  gix>at  delay) 
with  the  comi>aiiv's  officials  in  .Mexico,  but  the  latest  inforiiiatioii  states 
that  wIhmi  Carranza's  rcpivsentat ive  was  recently  drivi'ii  from  the  city  of 
Mexico  by  Zapata  he  look  with  him  the  "  controHcrs  "  off  the  ears, 
thereby  rendering  them  unfit  for  service,  and  all  traihe  has  ceiused.  So 
far  till'  authorities  have  not  taken  over  eonlrol  of  the  busiiie.s.ses  of  the 
.Mexican  Light  f:  J'ower,  the  .Mexican  Electric  Light  and  the  J'achnca 
Light  it  Power  Companies,  aii<l  the  pro|K>rty  of  tho.se  undertakings  has 
been  very  little  injured.  Their  emi>loyees  have,  however,  had  to  be 
given  higher  wages,  while,  as  receipts  are  to  a  large  extent  in  pa|)er,  there 
remains  no  available  surplus  after  providing  for  maiiit<'naiiee.  Givat 
difficulty  is  experienced  in  collecting  accounts,  as  many  of  the  liest 
residences  have  lieen  eommandcired  by  the  authorities  for  the  military 
officers  and  other  l^overniiieiit  purpo.ses,  so  that,  although  electric  light 
is  still  freely  used;  it  Iiii.h  not  In  en  possible  to  obtain  payment  from  the 
consumers.  No  bills  for  street  liglilingor  power  furnished  to  the  (iovern- 
nienl  have  been  met  for  a  eonsider.ible  time,  and  over  2.(XK).IMH)  pesos  are 
owing  on  this  account.  Meainvliile.  the  company  has  Ih-cii  compelled  to 
import  carbons  and  gloU's,  Ac.  fnr  the  street  lamps  and  (o  pay  for  them 
ill  gold.  The  business  of  the  raeliiiea  Light  &  I'ower  Co.  has  deerea.sed 
greatly,  as  maily  of  the  mines  al  111  Oro  and  I'acliuea  have  been  (dosed 
down.  The  Uoiu'd  are  coiifcrriiii;  witli  the  trustees  for  the  bondholders 
as  to  what  furthifr  steps  should  be  taken  to  protect  the  interests. 
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RIVER  PLATE  ELECTRICITY  CO.  (LTD.)— Mr.  W.  M.  Mattiiison,  wlio 

])icsi(kil  at  the  meeting  last  week,  said  that  the  net  iirolit  for  the  past 
yearwa.s  about  £1,400  lesstluinin  1013,  nearly  half  of  tliatdelirieiiey  being 
attributable  to  the  war.     There  had  been  aconsideralile  inereasc  in  t lie  cost 

•xpiirt  of  carbon  articles  had  been  stoppiMl  by  the 

1  li.\   had  had  to  buy  sup])lies  in  the  Pnited  States. 

lit  .  «  lide  from  motives  of  eeonoiuy  the  Provincial 
Aiir,  liad  requested  tlieni  to  replace  the  arc  lights 

jliiiH-  of  La  Plata  with  half-watt  lamps.  .At  the 
of  .  iirrent  for  private  lighting  had  been  redticiiig 

u^li  tliere  v.-as  an  increase  in  the  actual  number  of 


of  su|iplics.  As  til 
British  Governnirn 
Vuel  had  also  co-t 
Government  of  I'."' 
used  for  the  |nil.|h 
game  time  coiisiuik 
their  expenditurr  t 
customers. 

SHANGHAI  ELECTRIC  CONSTRUCTION  CO.  (LTD.)— The  accounts  for 
lOU  shciw  a  pn.lit  of  t;:;:!.i>02  (coni)iarcd  with  i;:!4,T2l>  for  11)1:!,  making 
with  £1,30(1  broicjlit  Lm,  nd  tlU.VliB.  There  has  Ijccn  transferred  to 
reserve  for  rciiou.il-  n  .  .umiI  tlo.llDO,  and  applied  £1,0(J0  in  reduction 
of  the  prcliraiuai>  rxp.  ii-.~,  and  the  directors  recommend  a  dividend 
of  I)  per  cent,  for  the  year  (less  tax)  leaving  to  be  .arried  forward  £4,703. 

WEST  LONDON  &  PROVINCIAL  ELECTRIC  SUPPLY  CO.  (LTD.)— .Mr.  11. 
Kahn,  who  presided  at  the  meeting  last  week. stated  1  hat  their  ineoine  con. 
sisted  ofthcrcturnfroTiiil^iincstui.ntinthe  Chiswick  Electricity  Supply 
Corpn.,  together  with  certain  ii:r<  received  for  managing  thai  under- 
taking. The  balance  available  for  distribution  was  £3.337.  out  of  which 
the  directors  jiroposcd  to  pay  adividi  nd  of  li  pn  nut.  on  the  cumidative 
))refercnee  shares  for  the  year  1914.  Ii' a\  in^:  t:!'.i_'.  Us.  Id.  to  be  carried 
forward,  against  £20.  I.s.  2d.  In  regard  to  the  Chiswick  KIcctricity  Supply 
Corpn.  (whicli  supplied  not  only  Chiswick  but  also  Alierystwith  with 
electric  current)  they  had  every  reason  to  be  satisfied  with  the  results. 
T'he  number  of  consumers  increased  by  1 1 1  (to  2,717),  but,  owing  to  the 
lighting  restrictions  the  increase  in  the  nuinber  of  consumers  had  only 
parll\-  made  tip  for  the  reduced  eonsmn]jtions  of  current  for  sho|i.froiU 
and  similar  lisihtiii!.'.  the  total  reventic  having  droppe<l  from  £10,440  to 
£l!t.3tin.  Nevertheless,  owing  to  the  saving  ill  the  cost  of  fuel  resulting 
from  the  Diesel  engine  installeil  in  1013  coming  into  full  use  during  the 
year,  and  in  spite  of  the  inerea^id  co«(  of  coal  and  the  increase  in  local 
fates,  the  balance  carried  forv.  aid  I"im  i  o\cnuc  account  w.i-  tL'4"^.  l_'-.;id. 
higher  than  in  1013.  After  paMiu  .1.  1. mure  interest.  *■•.,  Ilh  l.alanrr 
wa's  £4,786.  lis.  Ud.,  agauist  i:4.il4:f.  7,s.  5d.  This  aniouiil  Ihc  Cor- 
poration has  utilisctl  by  jiaying  a  dividend  of  (i  per  cent,  on  its  ordinary 
shares  and  by  transferring  the  balance  (£1,018.  ll.s.  lid.)  to  ilepreeiation 
reserve.  As  regards  191.5.  it  was  difficult  to  give  any  accurate  forecast. 
The  revenue  from  the  Chiswick  undertaking  continued  to  show  a  con- 
siderable falling  off  compared  with  the  corresponding  months  in  1914, 
owing  to  the  lighting  restrictions.  To  make  up  to  a  certain  extent  for 
the  loss  of  revenue,  the  advance  in  the  price  of  coal  and  other  increases 
in  the  cost  of  jiroduction.  the  directors  increased  the  charge  for  current 
by  10  per  cent,  from  April  1.  As  regards  Aberystwith.  conditions  were 
looking  better,  as  the  revenue  had  incrca.sed  owing  to  the  town  being  full 
of  soldiers.  The  Corporation  were  installing  a,  secouil  Diesel  inL'ine  at 
Aberystwith  hi  iilaee  of  the  old  steam  set.  and  estimated  that  a  r,,n>i- 
derable  savin    in  the  cost  of  luoductiou  would  be  effccti'd. 


\ 


NEW   COMPANIES,   MORTGAGES  AND 

CHARGES,  &c. 

-  ••- — 

NEW  COMPANIES. 

ANGLO  CHINESE  ENGINEERS  ASSOCIATION  (LTD.)  ( I40,3I>1).— Keg. 
.May  17,  capital  £.'>3.7.")0  in  ."i.lMMI  l>  per  cent,  cumulative  preference  shares 
of  £10  and  7.5,000  deferred  shares  of  Is.  each,  to  carry  on  in  (,'hina  or 
elsewhere  the  business  of  ironfounders,  meclianica  engineers,  tool  niakers. 
metal  workers,  machinists,  metallurgists,  electrical  and  water  supply 
engineers,  &c.,  and  to  adopt  agieements  with  A.  J.  Moore- Bennett. 
Private  company.  First  directors  are  A.  J.  JIoore-Bennett,  .f.  Downs, 
S.  Denison,  H.  .h  Ward  and  W.  W.  Gibbs.  Reg.  office  :  9  &  10,  Pancras- 
lanc.  K.C. 

ECCO  BATTERY  CO.  (LTD.)  ( 140,389).— Reg.  May  19,  capital  £12.000 
in  £1  shares,  to  .adopt  an  agreement  with  T.  Hill  .loncs  for  the  acquisition 
of  the  property  referred  to  therein,  to  carry  on  the  business  of  electrical 
engineers,  agents,  factors,  manufacturers,  importers  and  exiiorlers,  &e. 
Private  com|)any.  First  directors  are  M.  Wolff.  A.  J.  Mardlen,  M.  H. 
tJoldstone,  T.  H.  .Jones,  T.  M.  .Jones  and  T.  A.  Tayl"''  (»1  permanent). 
Reg.  office  :   Invicta  Works,  Bow  Common-lane,  E. 

GENERAL  CABLE  MFG.  CO.  (LTD.)  (140,379) —Keg.  May  18.  capital 
£i;.iMiil  in  £1  hai.  :.  to  carry  on  the  business  of  cable  manufacturers' 
merchants,  factor-,  rh-alers,  agents,  purchasers  and  vendors,  in  England 
and  elsewlfcre,  &c.  Private  company.  First  directors  are  J.  \\'right 
and  G.  li.  Pulleii. 

MORTGAGES  AND  CHARGES. 

BARBADOS  ELECTRIC  SUPPLY  CORP.  (LTD.)— l.-,=ue  on  March  3, 1915, 
of  £.500  d(  beiitur.-.  part  ol    .  rie>  ol  which  particulars  have  been  filed. 

BRILLIANT  SIGN  CO.  (1907)  (LTD.)— Charge  on  certain  hook  debt«  duo 
from  .iebtors  hi  IVI-iiim,  dated  .May  6,  1915,  to  secure  £1,000.  Holders  : 
Capital  A-  Count  ic-s  Kank. 

PHCENIX  ELECTRIC  HEATING  CO.  (LTD.)  (1914)  Alorlgag  ■  on  in.iMeys 
payable  iindir  c.rtaln  .\dmirally  contr.aets.  dated  -May  10.  101.5,  to 
secure  all  moneys  duo  from  companv  to  Parr's  Bank,  not  cweeding  £200. 


CITY  NOTES. 


MEMORANDA  (May  20).— Bank  rate  5  per  cent,  (since  Aug.  R,  191 1. 
Consols  00',.  Consols  Pay  Day  .Tune  1.  Stocks  and  Shares  Ticket  Days 
•June  10  and  21.     Pav  Davs  June  11  and  2.5.     Price  of  silver,  23  i°;d. 


BOMBAY  ELECTRIC  SUPPLY  &  TRAMWAYS  CO.  (LTD.)— The  directors 
rccomnicii.t  a  ilivid.-nd  on  the  ordinarv  shares  at  the  rate  of  0  per  cent, 
per  annuiii  (tax  free)  for  the  year  UU4." 

BRAZILIAN  TRACTION.  LIGHT  &  POWER  CO.  (LTD.)— Mr.  Alex. 
Mackenzie  has  been  appointed. presidiTit  of  this  company  and  its  allied 
companies,  to  fill  the  vacancy  caused  by  the  death  of  Dr.  F.  S.  Pearson 
through  the  '"  Lusitaniii  "  disaster. 

BRISTOL  TRAMWAYS  &  CARRIAGE  CO.  (LTD.)— A  jietition  to  confirm 
an  alteration  of  thejobjects  of  the  coiu])any  will  J)e  heard  by  Mr.  .lustiee 
XeviUe  (.11  .lime  .S.fiThe  proposed  alterations  will  authorise  the  company 
toVarry  on  the  business  of  an  electric  lighting  and  sujiply  company  and 
to  manufaeture  aircraft,  armaments,  munitions  of  war,  &c. 

BRUNNER  MOND  &  CO.  (LTD.)— The  directors  recommend  a  dividend 
on  till'  ordinary  shares  tor  the  year  to  March  31,  1915,  of  25  per  cent,  (less 
tax),  placing  £.50.000  to  suspense  account  and  carrying  fij'ward  £109.000. 

DOULTON  &  CO.  (LTD.)— A  final  dividend  at  rate  of  5  per  cent,  per 
annum  (Od.  per  share)  on  the  ju'efercnce  shares  is  announced  for  fhe  past 
six  months,  making  5  per  cent,  for  the  year  ended  Dec.  31,  1912,  and 
carrying  forward  £31.(>2(j. 

LONDON  ELECTRIC  RAILWAY  CO.— At  a  Whariidiffe  meeting  last  wiek 
Ihr  I'ailiaiiniilaiy  I '.ill  aiil  lioiising  the  company  .the  City  &  South  I^imdoii, 
the  Central  Lonilon  and  the  .Melfopolitan  District  Railways,  to  make 
agreements  with  each  other  and  with  the  London  General  Omnibus  Co. 
for  inerea-sed  facilities  for  the  interchange  of  tratfie,  &c.,  was  approved. 

MACKAY  COMPANIES.  -The  re.jnl.n  quail 
on  the  piefened  shares  and  the  iv^jnlir  quari 
on  the  conimoii  shares  in  the  Ma.k.u  ,  ,,„i|,a 
1915.  to  sliareholders  of  record  as  tli-v  apiK-a 
.luiie  0,  1015.      The  transfer  iiooks  will  not  b 

NEW  BRITISH  EVER-READY  CO.  (LTD.)  —The  directors  recommend  a 
linal  diviileiid  of  0,',  [ler  cent,  on  the  iireference  shares,  inaking  the  maxi- 
mum of  10  per  cent,  for  the  year  to  March  31,  and  10  per  cent,  on  the 
orilinar\-  shares  for  the  year,  plus  a  bonus  of  2  per  cent. 

TOPSHAM  ELECTRICITY  SUPPLY  CO.  (LTD.)— At  the  meeting  last 
week  the  dirietors  reported  that  they  had  a  very  favourable  year's 
working,  the  prolit  being  over  £180. 

VERITY'S  (LTD.) — A  final  dividend  at  rate  of  6  per  cent.(6s.  per  share) 
has  been  declared  on  the  ordinary  shares,  malcing  G  per  cent,  for  the  past 
year,  anil  carrying  forward  £1,001. 


ilv  dividend  of  1  per  ccnl. 
liy  dividemlof  1|  pereeid. 
liis  will  be  paid  on  July  I, 
■  at  the  clo.se  of  business  oil 
^  closed. 


ELECTRICAL  COMPANIES'  SHARE   LIST. 

What  were  known  as  "  official  quotations  "  are  not  now  issued,  bub 
we  give  below  the  latest  prices  at  which  actual  transaction.')  took  place 
on  or  before  Wednesday,  May  20.  Tho  greatest  caro  is  taken  in  compiling 
these  figures,   but   tho  difficulty  of  verification  is  now  much  increased. 

Price,  Rate 

NAME.  i       Weil.        per  cent 

i      May  26.     Yielded. 


I  Last 
iDivi- 

DEND 


DlVlD 


10|  7% 
lol  41% 
10     6% 


5  5% 

•  10  9% 

10  6/0 

St.  I  5% 


Electricity  Supply. 

Bournemoutli  &  Poole  E.L.  Old 

Do.    4i%C'-im.Pref 

Do.     6%  Cum.  2nd  Pref 

Brompton  &  Kensington  Ord 

Central  Elec.  Supp.  G.  Deb.  St  ... . . . . 

Charing  Cross  West  End  &  City  Debs... 

Do.    4i%  Pref. 


4i% 
4i«/o 


.St. 

5% 

St. 

«>% 

St. 
St. 

4% 

Kt, 

4% 

St, 

.S"o 

in 

sr-s 

to 

l»t 

.St. 

su 

4% 

St. 

11% 

St. 

:>»':;- 

St. 

3i% 

_-.     Ord. 

City  of  London  Elec.  Lt  Ord 

Do.    6%  Pref 

Do.    5%  Deb.  St 

County  of  London  6%  Pref 

Do.    2nd  Deb 

Edmundson's  Elec.  Supp.  41%  Debs... 
Kensington  and  Knightsbridge  Ord.  .. 
London  Elec.  Supp.  6%  Pref 

Do.    4°i  Mort.  Debs. 

Metropolitan  E.  Supp.  Ord 

Do.     1st  Mort.  Deb 

Newcastle  &  Dist.  E.L.  6%  2nd  Dbs  . . 
Newcastlo-'on-TyneE.S5%2dMtDb.Sl. 
North  Metropolitan  E.  P.  Supp.  6%  Pref 
South  London  E.S  1st  Mort.  Debs.    . . 

Urban  Elec.  Supp  4J%Db.  St 

Westminster  E.S.  (>)rp.  Ord 

Do.    4i%  Cum.  Pref 

Electric  Railways  &  Tramways. 

Briti.,h  Elu;.  Trjciion  5%  Dobi 

D.,.     c'.'oCini.  Hrcl 

Caitr.l  Ljiil^n  G'J.ir.  A.^ent-1  Old.  .. 

Do.  dr,.  Asoonled  Do(.  Ord.  .. 
Cit/  i  C.  L'indon  Deb 

Do.     Pro(.  1696    

Lanarltthlre  Tramways 

London  Electric  Ry.  Ord 

Do.    4%  Pref 

Do.    4%  Dobs 

Mctropolil.ui  R/.  Con.  Ord. , 


Do.  ■  ai"!,  Pref. 
31      ■ 


Do.    3|%'^nvertiblo  Pip(. 


£    s. 

d. 

9,' 

7     3 

8 

Mar,  Sapt 

9».; 

4   1.5 

« 

Feb,  AuK 

104 

.•>   1/ 

9 

Feb,  Auk 

a 

5  19 

1 

Mar,  Sept 

904 

4    8 

.■; 

90: 

4    8 

.s 

Jan,  July 

4 

5  12 

6 

4i 

b    2 

I) 

Aug,  Feb 

14 

6    8 

7 

Feb.  Aug 

12) 

4  17 

U 

Mar,  Jly 

1101 

4  10 

o 

Jun.Dec 

IliV 

s  .■; 

7 

Feb,  Aug 

97i 

4  12 

I 

My,  Nov 

80 

5  12 

h 

July 

7i 

6    4 

2 

Feb.  Aug 

5'. 

.S  19 

4 

86J 

4  11 

11 

Jan,  Jly 

3JV 

S    9 

lU 

Mar,  Aug, 

941 

4  I.S 

3 

Jan,  Jly 

98$ 

6     1 

10 

Mar,  Sept 

1001 

4  19- 

I) 

Mar.  Sept 

tiV 

,S  12 

11 

Apl,  Oct 

S    5 

3 

Jan,  Jly. 

65 

,5    b 

II 

Apl.  0;t 

if 

6    3 

0 

Mar,  Sspt 

4   14 

9 

Jan.  Jly. 

e^l 

5>S 
7  16 

7 

Arl,  Oct 
Keb,  Aug 

78i 

li     2 

1 

78 

5    ?. 

7 

84 

4  15 

3 

May.  Nov 

80 

6    S 

0 

Feb,  A  ug 

9i 

S  17 

11 

Feb.  Au« 

l{ 

.■>    0 

0 

Jan,  July 

631 

6    6 

b 

Mar.  Sept. 

est 

4    '.?. 

II 

Jan,  Jly. 

29 

4    6 

2 

Feb,  Aug 

771 

4  10 

h 

Feb,  Aug 

741 

4  14 

3 

Feb.  AuB 

tEi  dividend  or  Intertet, 


298 


THE  ELECTRICIAN,  AIAY  28,  1915. 


ELECTRICAL  COMPANIES'   SHARE   LIST — Continued. 


S   Last 
<  Divi- 

CO  ;DEND 


NAME. 


Prietb 

Wed., 
May  26 . 


.5 

310 

6% 

2 

/♦- 

lO'v 

.St, 

■fo 

6 

b;u 

1  It>% 

V  6% 


'        Electric  Railways  and  Tramways  \—cont. 

SL  ;  3i%    Metropolitan  Ry.  3!%  A  Dets ,  825 

St  :  3i%      Do.    3i%  Debs •  •  ■ 

St  i  ..      Metropolitan  Dist  Ry.  Ord 

St  i  4%        Do.    4%  Prior  Lien 

St.  *i%     Do.    «%  First  Pref 

St  6%       Do.    6%  Perp.  Debs 

St  4%       Do.    4%  Debs ■  •  ■ 

St  4%        Do.     4%  Debs.  (1903-5; 

St  4%        Do.    4%  Guar.  Stock -.■ 

lO  •  •  Underground  E.  Rys.  of  London  Shares. 

lA)  ••       Do.    AOrd 

St  6%  I     Do.    6%  Inc.  Debs. ;•••■• 

. .  6%  Do.    6%  Inc.  3ds„  with  coup.  15. . . . 

..I  4i%     Do.    4i%Bds 

5|     ■•      Yorkshire  W.  Riding  Ord 

Electric  Manufacturing,  &c 

1   1/9?     Babcock  &  Wilcox  Ord 

I,   WO      Brit  Aluminium  Ord 

100   5%       Do.    f^ior  Lien  Debs 

1     7id.      Do.     6%Pref ■ .  • 

Brit.  Insulated  &  Helsby  Ord 

Do.    6%Cum.  Pref •„ro'  < 

British  L.M.Ericssion  Mfg.Cm.6%  Pret. 
Brit  Westinghouse  Pref 

Do.     e^o  Pfiot  Lien  Debs 

Do.     4"„  Mort.  Deb.  St 

Cullenders  Cable,  &c..  Co.  Ord 

Do.     5°i  Pref 

Castner  Kellner 

Dick,  Kerr  &  Co.  6°i  Pref.    ......... 

Biison  &  Swan  U.Elec.Lt  A.  £3  pd 

1    6%      Elec.  Construction  Ord 

Do.  4''o  Debs 

General  Electric  6%  Pref.  ........... 

W.  T.  Henley's  Te'.egh.  Wks.  Co.  Ord. . 

Do.     4}%  Cum.  Pref 

Do.     4J%Db 

India  Rubber,  G.  P.  &C.,  Ord 

Do.  Pref 

Do.      4%  Debs 

Telegh.  Con.  &  Main.  Co 

Do.     41%  Debs 

Vickers  Ord 

Do.    5%  Pref 

Do.     1st  Debs 

Do.    4 J%  2nd  Debs 

Telegraphs. 

Anglo  American  6%  Pref.  Ord 

Do.     Def.  Ord 

Commercial  Cable  4%  Debs 

Cuba  Submarine  Ord 

Do.     10%  Pref 

Direct  Spanish  10%  Pret 

Direct  United  States 

Eastern  Tel.  Co.  Ord.  xdani  bonus 

Do.    3 J%  Pref 

Do.    4%  Debs 

Eastern  Exten-ion  Tel.  Co.,  4%  Debs. . . 

Do.     Ore.,  xd  and  bonus     

Ct.  Northern  Tel.  Co.  Ex  Coup.  6   

Indo-European  xd  and  bonus 

Marconi's  Wireless  Tel.  Co 

Do.    7%  Pref 

West  India  &  Panama  Ord 

Do.     1st  Pref 

Western  Telegh.  Co 

Do.    4%  Deb.  St 

Telephones. 

$2      American  Telephn.  &  Telgh.  $100  Cap. 

5%     Cuban  Telephn.  Co.  5%  Bds 

1 1  71d.    Monte  Video  Telephn.  Ord   

.'  4j%!  Ne-«  York  Telephone  4J%  Bds 

1   10%  '  OrienUl  Telephone  Ord 

.     4%,     Do.    Db.St 

St.    4J%  Telephn.  Co.  of  Egypt  Db.  St 

"    -■-      United  River  Plate  Ord 

Do.     5''„  Cum.  Pref 

Do.     Deb.  Stk 

Financial  and  Investment 

GlobeTelegh.  &  Trust , 


10 

6rt) 

5 

20% 

S 

2M 

Kt 

4»% 

10 

bV;, 

in 

5", 

ion 

4°i 

12 

36/0 

ion 

4°i 

1 

12t% 

1 

bd. 

St 

4% 

100 

4i% 

St. 

.10/0 

St. 

30/0 

.St. 

4% 

I( 

S"o 

1' 

10 /t 

.s 

b/U 

u 

4"i 

St. 

b.S/C 

St 

W/h 

St 

4"o 

.St. 

4% 

11 

.  b/6 

1( 

??% 

2i 

13"„ 

■J.R 

1/41 

1( 

■4d. 

1( 

fi% 

IC 

3/0 

St 

4% 

10 

6% 

10 

3/0 

IOC 

b% 

4% 

100 

«>% 

s«. 

•I 

St 

St 

i> 

2/9 

.s 

71^ 

lOf 

in 

i(x: 

Sl{ 

5 

fi°'n 

b 

2/0 

St  i  4J% 

S  91% 

5% 

Do.    6%  Pf. 
Mackay  Companies' Common 

Do.     $100  Pref    

Submarine  Cable  Trust  Certs.. 


70 
1274 

Colonial  and  Foreign  Railways,  jTramways 


B3| 
16i 


129S 


98 
» 

lU 
6,', 
lA 
lU 

01 

73 

12<l 

5i 

3i 

i 

t 

\l 

lOA 
14A 


104i 


22  If 
78 

8)4 
15J 

7» 

6& 
13llt 
7SJt 
91 
9IJ 
I3t 
3U 
54 

Hi 

r. ' 
lit 
aijt 

131 
8U 

124i 

m 


931 


Rate 

PER  CENT. 

Yielded. 


4  12  8 
4  9  II 
4  II   10 


.S  12 

II 

7  14 

10 

5  18 

10 

,S    9 

4 

.S  IH 

3 

4  1/ 

7 

4  \V. 

4 

6  1/ 

2 

7     7 

R 

a  I.S 

1 

5  19 

3 

h   IH 

h 

4  10 

0 

4  13 

9 

5  13     6 

6  9  0 
6  13  4 
'>  I  U 
5  4  10 
4  12  5 
4     7  11 

4  7    5 

5  5    8 


n° 


Anglo  Argentine  Trams.  5%  Def)s 

Do.    4J%  Debs 

Do.    4%  Debs 

Do.    5J%  1st  Pref 

Do.    51%  2nd  Pref 

Brazilian  Traction  Ord 

Do.    6%  Pref 

BrisbaneTrams  Ord 

Do.    5%  Cum.  Pref 

British  Columbia  4J%  Con.  Dobs 

Calcutta  Elec  Trams.  Ord 

Havana  Elec.  Ry.  5%  Bds 

Madras  Elec.  Trams  b'.i,  Cum.  Pref.   . . 

Manaos  Trams  5%  Debs 

Mexico  Trams  Common  St 

Do,    5%  Bds    

Montreal  Street  Ry.  41%  Debs.  (19221 . . 
Janeiro  Tram,  L.  &  P.  50  yr.  Bds 


5  12  5 
4  i;  II 
4  15    6 


5  14 

4  14 
,&C. 

I  5  11 

5  3 


5  6  11 
7  10  6 
5  13    3 


100    41%,  Toronto  Railway  Co.  41?^  Bds 


57 
lOOi 


951 


Colonial  and  Foreign  Electric  Supply,  & 


5    3/0      Adelaide  Elec.  Supply  6%  Pref. 

it  I  5%        Do.     5%  Dob; 

10     6/-    Bombay  E.  S.  fc  T  6%  Pref 

S   •>;     Calcutta  E.  S.  Corp.  Ord   

"  Do.     5";,  Pref   

Canadian  C«n.  Elec  Common  St  

Melbourn  cEloc.  SupplyS%  IstMt.  Dobs. 

I    Do.    5%  Cons.  Dob.  St 

Shiwlnlgan  Watar  &  Power  5%  Bd« 


7/5 
5% 
5%  I 
5% 


S','j 
1031 
10 -^ 
H 
'tj 


-St    

4alP.'Co!.6%Pf 

r)«b« 

tExdtvtdondorlnti 


4  18  0 
4  16  10 
4  IS    3 

4  10    0 


Jan,  July 
Jan,  July 
Feb,  Au5 
May,  Nsv 
Feb,  Aug 
Jan,  July 
Jan,  July 
Jan.  July 
Mar,  Sept 


Mar,  Sept 
Mar,  Sept 
Jan,  July 
March 

Apl.  Oct 

Mar 
Jan,  July. 
Jan.  July 
Aug,  Feb 
Jan,  July 
Mar.  Sep 

Aoru 
Aol.Oct 
Jan,  July 
Jan.  July 
Feb,  Aug 
May,  Nov 

Sept 
Feb.  Aug 

May 
Jan,  July 
Jun,  Dec 
Feb,  Aug 

Jun,  Dec 
Feb,  Aug 
Apl,  Oct 
Apl,  Oct 
Mar,  July 
Jan,  Jly 
May,  Aug 
May,  Aug 
Jun,  Dec 
Jan,  Dec 

Fb.My.Aug.N 
Fb,My.Aug.N 
Ja>Ap,Jly.O 
May,  Nov. 


Ja,Ap,Jly.O 
Ja.My.Jly.O 
Ja.My.Jly.O 
May,  Nov 
Feb,  Aug 
Ja.Ao.Jly.O 
Ja.  My,  Jly 
May,  Nov 


May,  Nov 

Mr.Jly.O.Dec 

Jun,  Dec 

Ja.Ap.Jn.O 

Jan.    Jly 

Nov. 

May,  Nov 
Aol,  Oct 
Jan,  July 
Jan,  July 
Apl,  Oct 
Jan,  July 
jan,July 

Sp.Dc.Mr.Jn 
Sp.Dc.Mr.Jn 
Ja.Apl.Jly.O 
Ja.Ap,jiy,C 
Apl,  Oct 

Jun,  Dec 

Jan,  July 

Jan,  July 

Jan,  July 

Jan,  July 

Fb.M.Ajg.N 

Ja,Apl,Jly,0 

May 

May,  Nov 

MarVSep 

Feb,  Aug 

Jan,  July 
Fb.M.Aug-.N, 
Mar,  Sop 
Feb,  Aug 
Jun,  Doc 
Fob,  Aug 

Mar.  Sept 
Jun,  Dec 

Apl,  Oct 

Ja.AplJlv.O 
Juno.  Dec 
Apl,  Oct 
Jan,  July 

Ja.Apl.Jly.O 
Jan.  July 
May.  Nov 
Jan,  July 
Jan,  July 


HBTAL  FBICES. 

Messrs.  J  B.  Garnhim  &  Sons,  132,  Upper  Thames-street,  London,  E.C.,  quote  under 

date  May  26,  the  following  as  the  present  basis  prices  of 

New  Mbtau.  per  lb.  per  ton. 

Solid  Drawn  Brass  Tubes „     lljd.     Antimony  ....__ £100    0    0 

Solid  Drawn  Cooper  Tubes 13li.     English  Lead. . _ ^..     £21    0    0 

Brazed  Copper  Tubes 13  id. 

Brazed  Brass  Tubes !3iii.  Old  Mbtali,  per  ton. 

Brass  Wire I2ld.     Clean  Scrap  Copper £73     0    0 

CopperWiro  „     12Jd.     Braziery  Copper  Scrap £65    0    0 

Rolled  Brass 12.1.     Clean  Scrap  Brass £50  10     0 

BrassSheets  .-„__„_     I21d.     Old  Lead    £18  10    0 

Old  Zinc £45     0    0 

per  ton.     Hollow  Pewtar £120    0    0 

CopperSheeti    „„....„_  £100    0    0      Black  Pawtor £85    0    0 

Spelter £64    0    0     GunMeUl....- £62  10    0 

Mr.  A.  Joseph.  Earl-stroet,  London-road.  Southwark,  London,  SE.,  quotas  uiidor  data 

May  25,  the  following  prices  of  Scrap  Metals  : — 

per  ton.  per  ton. 

Aluminium  Cuttings    £66    0    0     Old  Lead £18  15    0 

Clean  Mixed  Brass    £54    0    0     Tea  Lead £17    5    0 

Clean  Copper £71    0    0     Old  Zinc £53    0    0 

P.raziery  Coop»r £65    0    0     Hollow  Pewter £120    0    0 

Clean  Copper  Wire    £71    0    0     S'naped  Black  Pewter £85    0    0 

Gun  MeUI £63    0    0 

Mr.  Joseph  can  supply  solder  at  the  following  nrices  per  ton  :  Plumber's  Solder  (in  bar 

or  strip).  £75;  Commercial  Tinman's  Solder.  £95  ;  Blowpipe  Solder,  £105. 
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Aberdeen  Corporatloa  ...    May      19 

Anglo-Argentine ,,      20 

Ashton-under-Lyne ..       22 

AyrOsrporation ..       22 

Bath  Electric  Trams.  Ltd 
Birkenhead  Corporation., 
t  Birmingham  (x)rporation. 
Blackburn  Cxjrporation  . . 

Bolton  Corporation 

t  Bournemouth  Cx^rporatlon 
Bradfc  ra  Corporation  .... 

Brighton  Corporation 

f  Bristol  Trams  &  Carriage 
Burmah  E.  Trams  &  Ltg. 
Burnley Cx)rporation   .... 

Burton  Ckjrporation 

Bury  Cxjrporation 

Calcutta  Tramways  &).  .. 

Cambome-Redruth   

Cardiff  (xirporation 

Central  London  Railway. . 
Cork  Electric  Trams  Co.. . 
Croydon  Cxjrporation  .... 

•Derby  Corporation 

Dover  corporation 

Dublin  &  Lucan  Railwajr . 

Dublin  United 

Dundee  corporation  .... 
East  Ham  council 

Erith  Urban  COuncil . . . . 

Exeter  Corporation 

Glasgow  corporation .... 

Glossop  Trams 

Gloucester  COrpn 

t  Halifax  corporation  .... 

Hastings  Elec  Trams  Co. 

Hong  i^ong 

Huddersfteld  COrpn 

Hull  corporation 

llford  District  council... 

Ilkeston  corporation .... 

Ipswich  corporation  .... 

IsleofThanetCo 

Kilmarnock  Corporation . . 

Lanarkshire  Trams  Co.  .. 

Lancashire  United   

Leeds  corporation  

Leicester  corporation  .... 

Leith  corporation  

Lincoln  corporation 

LIverpoolCOrporation .... 

Liverpool  Overhead  RIy. 

Uandudno&ColwynBayR 

London  COunty  COuncil 

London  Elec.  Ry.  CO.  .. 

London  United 

Ijowestoft corporation  ... 

Maidstone  Corporation . . . 

ManchesterCorpotatioa  .. 

Mersey  Railway   

Nelson  COrporaUon 

Newcastle-on-Tyr  o  COrpn. 

Newport  (Mon.)  COrpn 

Northampton  Corporation 

Oldham  Corporation 

Perth  (N.B.)  corporation. 

Perth  (W.A.)  Elec  Trams. 

Portsmouth  Corporation . . 

Preston  Corporation 

Rotherham  Corporation  . . 

Salford  corporation 

Shanghai 

iSheAicld  Corporation 

Singapore  Trams 

Southampton  COrpn 

Southend  Corporation 

Sflybdge,Hyde,ic,JtB. 

Sunderland  corporation  . . 

Sunderland  District     

Swindon  corporation  .... 

Tynesido  Tram  CO 

Wallasey  Corporation  .... 

WalsallCOrporation 

Warrington  COr  poration . . 
West  Ham  corporation . . . 
Wolverhampton  Corpn... 
Yorkshire  W.R.  Trams  ... 
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16.068 
6.433 
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I0.7b> 
15.523 
1.323 
9,945 
8,913 
13.756 
3.104 


272 

5,542 

365 


633 

524 
545 


(j)  These  comparisons  are  with  the  corresponding  period  last  year.      *  Partly  electrical. 

t  Includes  omnlbusai.  kc  t  Minus  2  diy>.  I  Mln<ui  .1  da—  Iipius3dar<i 

1  Plus  2  dtm        •*  Compared  with  one  week  more  last  year. 
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The  Annual  General  Meeting  of  the  I.E.E. 

The  aninial  general  meeting  of  the  Institution  of  Elec- 
trical Engineers  is  apt  to  be  a  formal  function  of  no  great 
interest.  The  meeting  this  year  was,  however,  of  greater 
interest  than  i.s  sometuues  the  case,  owing  to  the  comments 
of  the  Presidejit,  Sir  John  Sxell,  on  the  desirability  of 
outside  nominations  for  members  of  Coiuacil,  and  the  dis- 
cussion that  ensued.  There  are,  generally  speaking,  two 
courses  which  may  be  followed  in  this  matter.  One  of 
these  is  for  the  nominations  to  lie,  to  all  intents  and  purposes, 
.simply  in  the  hands  of  the  Coimcil.  This  is  the  course 
which  was  followed  for  many  years  ;  but  it  gave  rise  to 
dLssatisfaction  because  it  was  felt  that  the  nominations 
made  did  not  represent  the  views  of  the  members  generally, 
and  it  was  al.so  probably  felt  that  sufficient  new  blood  was 
not  introduced  into  the  Council.  In  order  to  remedy  this 
state  of  things  the  present  system  has  been  adopted,  and 
I  accordingly  the  Council  now  nominate  a  larger  number  of 
I  candidates  than  the  number  of  vacancies  to  be  filled,  so  that 
I  there  must  in  any  case  be  a  ballot ;  also  outside  nominations 
■  are  encouraged.  Undoubtedly  this  gives  a  very  mucli  greater 
I  popular  control  (which  is  the  alternative  system,  as  opitosed 
Ik  to  Council  control),  but  it  is  sometimes  felt  that  outside 
M^^  nominations  are  a  reflection  upon  the  nominations  proposed 

i 


by  the  Comicil,  and  form,  as  it  were,  a  vote  of  censure.  We 
think  the  reasonableness  of  this  view  very  much  depends 
on  the  way  in  which  the  outside  nominations  are  conducted, 
and  that  there  need  not  be  any  such  feelmg,  provided 
no  aggressive  means  are  adopted  and  that  no  particular 
member  nominated  bv  the  Coiuicil  i.s  selected  for  attack. 


Nevertheles.s,  the  position  is  not  altogether  free  from 
difficulty.  By  means  of  a  popular  ballot  the  smaller  sections 
of  the  industry  are  liable  to  find  themselves  without  repre- 
sentation. We  think  this  is  likely  to  occur  at  the  present 
time,  and  that  the  central  station  part  of  the  industry  may 
be  represented  to  the  exclusion  of  others,  such  as  the 
manufacturing,  and  also  those  sections,  such  as  the  electro- 
chemical, whose  representatives  would  not  be  so  well  known 
to  the  general  body  of  members.  From  this  point  of  view 
the  system  adopted  by  the  Newcastle  Local  Section  is  to  be 
commended.  From  the  particulars  given  in  another  column 
it  will  be  seen  that  for  the  forthcoming  session  the  Committee 
has  been  divided  up  so  as  to  have  a  certain  number  of  repre- 
sentatives for  seven  different  branches  of  the  mdustry.  In 
many  w^ays  we  think  it  might  be  better  if  the  outside 
nominations  were  made  direct  to  the  Coimcil  before  any 
list  is  issued,  so  that  they  might  be  put  forward  Ijy  the 
Council.  It  will  be  luifortunate  if  the  idea  gets,  abroad  that 
to  be  nominated  by  the  Council  is  a  disadvantage  in  the 
eyes  of  the  general  members,  and  it  may  be  that  membera 
will  in  time  feel  a  disinclination  to  accept  nomination  imless 
there  is  a  fair  prospect  of  election.  Obviously  what  is 
desirable  is  that  the  most  efficient  representation  should  be 
obtained,  but  to  obtain  this  result  with  the  maximum  of 
popular  control  is  by  no  means  a  simple  matter. 


Wireless  Telephony. 

For  seveial  years  the  problem  of  wireless  telephony  has 
been  handicapped  by  the  need  of  a  microphone  which  could 
handle  considerable  currents,  and  thus  little  progress  was 
made  in  this  direction  until  investigators  began  to  get  away 
from  recognised  paths.  Various  systems  have  been  tried 
from  time  to  time,  such  as  the  T.Y.K.  system,  of  ToiUKato, 
the  Jakke  system  with  the  Poulsen  arc,  that  of  Ditcuam, 
and  that  due  to  Colin  and  Jeance,  and  others,  but  without 
any  vcrv  great  success.  The  vacuum  tube,  however,  has 
put  a  fresh  weapon  at  the  disposal  of  the  investigator  which 
promises  to  revolutionise  present  methods.  Certainly,  in 
one  direction  or  anotiicr  advances  are  being  made  very 
rapidly  at  the  present  time,  and  something  in  the  nature  of 
a   revolution  seems   to    be  coming  about.    The   reaction 
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vacuum  tube  is  now  being  applied  to  wireless  telephony  by 
the  Marconi  Company,  and  in  another  column  we  are  able 
to  give  a  short  account  by  Mr.  H.  J.  Round  of  what  is  being 
done.  The  tube  is  partly  used  for  the  production  of  con- 
tinuous oscillations,  and  partly  for  the  magnification  of  the 
signals  that  are  received.  One  of  the  most  mteresting 
pouits  is  the  fact  that  extremely  small  aerial  currents,  such 
as  0-2  ampere,  are  sufficient  to  enable  speech  to  be  trans- 
mitted a  distance  of  70  km.  Telephone  sets  on  this 
principle,  delivering  0-6  ampere  to  the  aerial,  are  now 
sufficiently  commercial  to  be  guaranteed  for  a  distance  of 
50  km.  between  ships  at  sea,  and  thus  it  seems  that  wire- 
less telephony  is  at  last  in  a  fair  way  to  make  substantial 
progress. 

The  Belgian  Market, 

There  has  been  a  great  deal  of  talk  about  capturing 
German  trade,  but,  as  far  as  we  are  aware,  very  little  has  been 
done  in  the  way  of  seriously  preparing  the  way  to  effect  this 
desirable  object.  Undoubtedly  one  of  the  chief  markets  to 
be  considered  is  that  of  Belgium,  and  we  are  glad  to  note 
that  last  week  a  meeting  was  held  mider  the  aiLspices  of  the 
London  Chamber  of  Commerce  and  the  Belgian  Committee 
for  Trade  with  the  Allies,  at  which  a  lecture  was  given  by 
Mr.  R.  Steylaers,  outlinmg  the  position  and  propos- 
ing the  formation  of  a  society  entitled  the  Union  of 
Belgian  Electricians.  As  will  be  seen  by  referring  to  another 
column,  the  lecturer  gave  an  interesting  accoimt  of  how 
Germany  succeeded  in  controlling  the  greater  part  of 
Belgian  electrical  suppUes.  By  means  of  the  large  German 
organisations  the  position  was  gradually  manipulated  so 
that  most  of  the  electrical  products  came  from  the  A.E.G. 
of  Berhn,  and  although  there  were  certam  companies  with 
Belgian  names  in  addition  to  the  Belgian  Union  Co.  (which 
was  in  reality  a  branch  of  the  A.E.G. ),  several  of  these  were 
only  Belgian  in  name  and  really  were  German  in  their  con- 
stitution and  ih  their  aims.  Agamst  the  powerful  German 
companies  Belgian  concerns  stood  very  little  chance- 
Shortly  before  the  war  the  A.E.G.  began  to  approach  the 
consumer  direct,  or  if  they  did  not  quote  direct  they  only 
withdrew  quotations  on  the  understanding  that  plant  and 
apparatus  of  the  A.E.G.  was  to  be  supplied.  Reference 
was  also  made  by  the  lecturer  to  the  insidious  system  adopted 
by  certain  German  houses  of  sendmg  German  clerks  to  firms 
in  other  countries  mider  the  pretence  of  learnmg  the  lan- 
guage, but  in  reality  to  obtain  the  names  of  potential  cus- 
tomers. In  conclusion ,  the  lecturer  suggested  the  formation 
of  a  large  Union  of  Belgian  Electricians,  to  act  as  a  buyuig 
agent  for  the  large  number  of  Belgian  customers  wliich  must 
arise  inimediatelv  on  the  conclusion  of  the  war. 


The  L.C.C.  Tramway  Strike. 

We  are  glad  to  record  that  the  discreditable  strike  of  the 
L.C.C.  tramway  employes  has  at  length  come  to  an  end, 
and  has  been  forced  to  a  termination  by  the  simple  expe- 
dient adopted  by  the  Council  of  refusing  to  take  back  any 
men  who  arc  of  military  age  and  capable  of  military  service. 
We  desire  to  give  hearty  support  to  the  step  taken  by  the 
'  omicil.  It  is  most  important ,  in  the  interests  of  the  country 
ai  the  prcMcnt  time,  that  disputes  of  this  kind  should  be  reu- 
d.T.'d  irii].rii<tical.l.-.     Tlir  indastiy  of  the  country  generally 


and  the  production  of  munitions  of  war  are  quite  as  essen- 
tial as  the  carrj-mg  on  of  actual  warfare.  Many  people  have 
urged  the  importance  of  compulsory  service  from  the  point 
of  vie^Y  of  military  operations  pure  and  simple.  Li  our 
opmion,  compulsory  ser\dce  is  still  more  unportant  m 
regard  to  industrial  work,  and  we  fail  to  see  how  the  best 
can  be  made  of  our  resources  except  by  a  step  of  this  kind. 
Such  a  step  would  necessarily  lead  to  very  great  economies, 
to  much  more  efficient  labour,  and  to  the  better  utilisation 
of  the  energies  of  the  whole  coimtry.  Such  advantages 
should  far  outweigh  any  minor  inconveniences. 


Royal  Engineers  (T.F.)— The  followmg  appointments  have 
been  made  : — 

London  Electrical  En^eers  :  Sapper  I.  S.  Dalgleish  and  Second 
Corporal  J.  W.  JIason  to  be  Second  Lieutenants. 

1st  Field  Compan3-,  East  Riding  (Fortress)  Engineers  :  Capt.  P.  De  H. 
Hall  (from  Electric  Lights  Company)  to  be  Captain  ;  Second  Lieut.  R. 
Gi^skcll  (from  Electric  Lights  Company)  to  be  Second  Lieutenant. 

Opening  of  the  Ajdesbury  Electricity  Works.— The  in- 
auguration of  the  xVylosbury  Electricity  Works  took  place  on 
Thursday,  the  2"th  ult.,  when  the  members  and  officials  of  the 
Aj'lesbmy  Urban  District  Council  attended  at  the  works  in 
Exchange-street  for  an  informal  inspection  and  opening  cere- 
mony. Two  150  H.p.  Diesel  engines,  coupled  to  dnect-cm'rent 
generators  and  a  600  ampere-hour  battery  have  been  installed. 

Electric  Pumping  Plant  in  Cumberland  Mine. —The 
Wyndham  Mining  Co.,  of  Egremont.  L'uniborlaud,  have 
recently  decided  to  adopt  electrical  power  for  pumping  pur- 
poses in  their  Helder  Pit.  In  this  connection  two  combined 
centrifugal  pumps  and  motors,  each  capable  of  delivering  600 
to  700  gallons  per  minute  against  a  head  of  1,300  ft.,  will  be 
installed  for  the  214  fathom  level.  Two  combined  centrifugal 
pumps  and  motors,  each  capable  of  delivering  300  gallons  per 
minute  against  a  head  of  360  ft.,  will  be  installed  for  the  58 
fathom  level.  The  whole  of  this  pmnping  machinery  will  be 
in  duphcate  and  also  the  cables  in  the  shaft,  so  as  to  avoid  any 
possibOity  of  stoppage.  Current  at  3,000  volts.  50  cycles,  for 
operating  the  pumps,  wiU  be  taken  from  the  Cumberland  Waste 
Heat  Co.'s  supply  station  at  Cleator  Moor,  and  it  will  be  used 
at  this  voltage  for  the  large  pumps  aud  at  500  volts  for  the 
smaller  pumps.  The  scheme  is  being  carried  out  to  the  speci- 
fication and  under  the  direction  of  Messrs.  W.  C.  and  K.  A. 
Mountain. 

Telephone  System  at  Panama-Pacific  Exposition. — The 
installation  of  a  teleplione  system  at  an  exhibition  involves  the 
problem  that  standard  rates  are  not  ajiplicable,  owing  to  the 
sliort  time  dming  which  the  telephone  has  to  earn  sufficient  to 
cover  its  installation,  o})eration  and  removal  expenses.  For 
this  reason  the  Panama-Pacific  Exposition  authorities  decided 
to  take  over  the  telephone  business  within  the  grounds  and  to 
operate  a  private  branch  exchange  connected  with  the  local 
company.  The  Exposition  giounds  cover  025  acres,  com- 
prising 13  large  exhibition  buildings,  in  which  there  will  be 
about  2,000  stands  aud  about  -1.50  buildings  for  other  piu'poses. 
It  was  decided  to  lay  out  a  1,000  line  system  and  to  run  tlie 
telephone  cables  underground  in  the  same  conduit  as  the  light 
and  power  cables  except  for  one  end  of  the  grounds,  where 
weather  proof  wires  arc  run  to  the  nearest  feeder  cable.  The 
underground  system  required  41,000  ft.  of  cable,  of  which 
4,.500  ft.  is  400  pair.  The  t  runk  line  from  outside  to  the  private 
branch  exchange  contains  1.200  pairs.  The  exchange  switch- 
board is  made  up  of  five  sections  or  15  positions,  with  a  com- 
plete storage  battery  i)lant,  charging  generator  aud  I'inging 
machines.  To  provide  the  fullest  telephone  facilities  at  a 
mininuini  of  expensi^s  36  ])ay  stations  are  to  be  installed,  each  of 
which  will  consist  of  from  5  to  10  booths. 

Pahner's  Steel  Works  and  RolUng  Mills,— As  mentioned 
in  our  issuo  of  Deci-nibci  llth.  a  large  plant,  consisting  of 
15,0<HJ  n.u.P.  of  gas  engines,  driven  by  the  waste  gases  from 


THE  ELECTEICIAN,  JUNE  4,  1915. 


301 


the  blast  furnaces,  is  being  put  dowTi  at  Palmer's  steel  woili* 
for  the  purpose  of  generating  electrical  energy.  Further  par- 
ticulars have  now  come  to  hand,  from  which  it  appears  that 
four  cas  blowing  engines  are  being  installed  and  six  gas-driven 
electric  generators,  the  gas  engines  being  by  the  National  Gas 
Engine  Co.  The  gas  for  the  latter  will  be  treated  on  Fraser 
&  Chalmers  di'V  cleaning  system.  The  horizontal  double- 
acting  gas-blowing  engines  will  each  have  two  gas  power 
cyhnders  in  tandem  with  one  air  cylinder  between  them. 
These  engines,  normally  rated  at  2,000  b.h.p.  each,  will  be 
worked  at  reduced  speed  for  blowing.  The  National  gas 
engines  will  be  of  the  high-speed  vertical  single-acting  tj'pe, 
each  unit  having  12  cylinders  on  six  cranks  and  driving  a 
1,000  kw.  alternator.  The  blowing  engines  will  supply  air  to 
the  blast  fm'naces,  and  the  electric  power  generated  will  be 
utilised  throughout  the  Palmer  works.  The  contract  for  the 
electrification  of  the  heavy  cogging  mill  and  the  conversion  of 
the  steel  works  auxiliaries  from  steam  to  electricity  has  been 
awarded  to  the  British  Westinghouse  Electrical  &  Mfg.  Co. 
(Ltd.).  The  scheme  is  being  carried  out  to  the  requirements 
of  Mr.  A.  B.  Gowan,  managing  director,  and  under  the  direction 
of  Mr.  A.  P.  Pyne,  works  manager,  of  Messrs.  Palmer's  Ship- 
building (^.  Iron  Co.,  with  whom  Mr.  William  C.  Mountain,  of 
Newcastle-on-Tyne,  is  associated  as  consulting  engineer. 

Birthday  Honours. — The  King's  Birthday  Honours  List  this 
year  contains  the  following  names  which  will  be  familiar  to  our 
readers  : — • 

New  Bakoxets. — Sir  Henry  Norman,  M.P.  At  one  time  Assistant 
Postmaster-General  for  a  short  period.  He  is  intensted  in  wireless  tele- 
graphy and  is  a  Vice-President  of  the  Wireless  Society  of  London. 

Sir  Gilbert  Parker,  M.P.,  who  initiated  and  organised  the  first  Imperial 
University  Conference  in  London  in  1903. 

K.C'.B. — Rt.  Hon.  Sir  John  Fletcher,  Baron  Moulton,  F.R.S.,  for  his 
services  in  connection  with  the  British  Dye  Industry  during  the  war. 

New  K>tc;hts. — Lieut. -Col.  William  Forbe-i.  Commandant  of  the 
Engineer  and  Railway  Staff  Corps;  is  general  manager  of  the  London, 
Brighton  &  South  Coast  Railway,  and  a  member  of  the  Railways  E.\e- 
cutive  Committee.' 

William  Pearce,  M.P.  A  director  of  William  Pearce  &  Sons  and  of 
Spencer  Chapman  &  Messel,  chemical  manufacturers. 

William  Napier  Shau:  Director  of  the  Meteorological  Office  since  1905, 
and  Reader  in  Meteorologj-  in  the  L^niversity  of  London  .since  1907. 

William  Slingo,  Engineer-in-Chief  of  the  General  Post  Office.  Ho  has 
been  actively  connected  with  technical  education.'and  during  his  career 
in  the  Post  Office  has  seen  enormous  strides  in  the  development  of  the 
telegraph  and  telejihone  services.  f^B^i^ 

C.S.I. — Hugh  Trowbridge  Keeling,  Chief  Engineer  and  Secretary  to 
the  Chief  Commissioner,  Delhi. 

Imperial  Service  Order. — David  Mitchell  Stewart,  Superintending 
Engineer,  CTencral  Post  Office. 

Comparative  Tests  of  Heating  by  Hot  Water  and  Elec- 
tricity.— An  article  in  the  "■  Elektrotechuische  Zeitschrift " 
( Jahrgang  35,  p.  1089)  gives  some  interesting  particulars  of  tests 
made  at  Stockholm  by  a  commission  consisting  of  Mr.  Dah- 
lander,  the  manager  of  the  gas  and  electricity  works,  Mr. 
Decker,  the  chief  engineer  of  the  electricity  works,  Dr.  Ekstrom, 
Messrs.  Dahlgi'en  and  C.  A.  Eossander,  in  which  a  suite  of  10 
rooms,  having  a  content  of  900  cm.  on  the  first  floor  of  a  large 
building,  were  fitted  with  botli  hot  water  and  electric  heating 
apparatus.  The  electric  heaters  had  a  total  loading  of  20  kw., 
and  were  provided  with  thermostatically  controlled  switches 
(designed  by  Dr.  Ekstrom)  for  automatically  maintaining  the 
temperature  of  the  rooms  at  about  18^C'.  The  radiators  of  the 
hot-water  plant  were  similarly  controlled  by  thermostats  ;  the 
hot-water  boiler  was  heated  by  means  of  gas  coke.  The  rooms 
were  heated  during  six  months,  one  week  by  hot  water  and  one 
week  by  electricit}-  alternately.  Two  method.s  of  asing  the 
electric  plant  were  tried,  viz.,  to  switch  oS  the  current  at  the 
end  of  office  hours  and  to  switch  it  on  at  7  a.m.  in  time  for 
resumption  of  work  at  9  a.m.  and  to  leave  it  on  throughout  the 
night.  The  result  of  the  experiments  was  as  follows  :  With  con- 
tinuous electric  heating  it  was  found  that  1  hectolitre  of  coke 
was  equivalent  to  198  kw.-hours,  the  thermal  efficiency  of  tlie 
hot-water  plant  being  about  60  per  cent.  When  the  current 
was  cut  off  after  office  hours,  the  consumption  of  electric  energy 
was  reduced  to  120  kw.-hours.  The  price  of  the  coke  was 
1-5  kr.  (1  kr.=100  6re=M2s.)  per  hectoUtre.  The  co.st  of 
electric  energy  for  continuous  heating  was  0-9  ore,  and  for 
intermittent  heating  1-5  oie  per  kilowatt-hour. 


Current  Topics. 

Subjects  of  current  interest  dealt  with  in  this  issue  include 
the  following  : — • 

Dr.  C.  C.  Garrard  concludes  his  article  on  "  Balance  Systems  of 
Protection"  (p.  311). 

Prof.  Geo.  R.  Dean  deals  further  with  the  "  Differential  Equations 
of  Long-distance  Transmission  "  (p.  318). 

We  give  in  abstract  a  report  on  the  "  Variable  Resistance  to 
Motion  Offered  bv  the  Registering  Trains  of  Electric  Supply  Meters," 
by  Mr.  S.  Evershed  (p.  303). 

Mr.  L.  Boothman  contributes  an  article  on  the  '  Trend  in  Desit;n 
of  Jlodern  Regulating  Rheostats  for  Electrical  Machine  Excitation 
Control  "  (p.  306). 

An  abstract  of  a  Paper  by  Prof.  E.  W.  Marchant  on  "  Methods  of 
Measuring  the  Strength  of  Wireless  Signals  "  is  concluded  (p.  309). 

We  abstract  a  Paper  on  the  "  Economic  Operation  of  Electric 
Ovens,"  by  Mr.  P.  \V.  Gumaer  (p.  320).  Our  Leading  Article  dis- 
cusses this  subject  (p.  316). 

We  give  an  account  of  the  atmual  general  meeting  of  the  Institu- 
tion of  Electrical  Engineers  (p.  313). 

Companie.s''  Meetings  and  Reports. — Meetings  of  the  Electric  Con- 
struction Co.,  United  River  Plate  Telephone  Co.,  Brisbane  Electric 
Tramways  Investment  Co.,  Delhi  Electric  Tramways  &  Lighting  Co. 
are  reported  ;  and  the  directors"  reports  abstracted  include  those  of 
the  Cuban  Telephone  Co.,  Kalgoorlie  Electric  Power  &  Lighting 
Corpn.,  Lancashire  Power  Construction  Co.,  Reuters  Telegram  Co. 
and  Westinghouse  Electric  &  Mfg.  Co.,  Hong  Kong  Tramway  Co. 
and  Shropshire,  Worcestershire  &  Staffordshire  Elec.  Power  Co. 
(pp.  335-337). 


OBrrUARY. 


Hakry  GrsTAV  Byx(J. — Wa  regret  to  record  the  death  of  Second- 
Lieut.  H.  G.  Byng,  thu-d  son  of  the  late  Gustav  Byng  {founder  and 
late  chairman  of  the  General  Electric  Co.),  who  fell  fighting  for  his 
country  in  Flanders.  Born  in  1889,  he  was  educated  at  Harrow  and 
Faraday  House,  afterwards  going  to  Harvard  University,  where  he 
was  very  popular,  both  socially  and  as  a  good  sportsman.  He  spent, 
some  time  as  a  pupil  in  the  worfe  of  the  General  Electric  Co.  (of 
America)  before-  returnmg  to  a  position  in  the  C!eneral  Electric  Co. 
at  W^tton.  At  the  outbreak  of  war  he  joined  the  Artists'  Rifles  and 
went  to  France  with  them  at  the  end  of  September.  He  returned 
home  on  March  21  on  five  days'  leave,  during  which  time  ho  married 
Miss  Evelyn  Curtis,  of  Boston  and  Beverley  Farms,  Mass.,  U.S..V. 
Immediately  after,  he  was  gazetted  Second- Lieut,  in  the  2nd  Border 
Regiment,  and  fell  gallantly  in  battle  on  May  10  near  Festubert,  in 
France,  whilst  leading  his  platoon.  He  was  a  young  man  of  great 
promise  and  personal  charm,  and  his  death  is  not  only  a  great  loss  to 
his  family  and  friends,  but  to  his  battalion,  and  probably  also  to  the 
electrical  industry  of  the  count  rj'. 

Mr.  G.  HoRLEY. — We  regret  to  announce  the  death  on  May  25tli 
of  Mr.   Cieorge   Horley,   resident  engineer  of  the   Horseferry-road      V 
station  of  the  Westminster  Electric  Supply  Corporation  (Ltd.).     Mr. 
Horley  ^vas  only  43  years  of  age. 

Earl  of  Jersey. — The  death  of  the  seventh  Earl  of  Jersey  took 
place  on  the  31st  ult.  The  deceased  earl,  who  Wiw  a  prominent 
politician,  was  chairman  of  the  Light  Railway  Commission  for  about 
nine  years. 


PERSONAL. 


The  apiK)intment  of  Admiral  Sir  Henry  Jackson,  K.C.V.O.,  F.R.S., 
to  be  First  Sea' Lord  of  the  Admiralty  will  bo  welcomed  by  all  elec- 
trical enguieore.  The  work  of  Admiral  .Jackson  in  connection  with 
wirele.MS  telegraphy  is  well  known,  and  for  this  be  was  elected  a 
Fellow  of  the  Royal  Society  in  1901.  Ho  is  a  member  of  the  lu-sti- 
tutionof  Electrical  Engineers. 

Mr.  JIarconi  arrivetl  in  London  Ia.st  Sunday  night  from  America, 
on  his  way  to  Italy,  having  left  by  the-  llrst  boat  after  the  dcelara- 
tion  of  war.  Ho"  left  Loudon  for  Italy  on  Wechiosday  to  lake 
charge  of  the  organisation  of  the  wireK«.s  service  there. 

We  are  informed  that  Mr.  Hay<ln  T.  Harrison  has  been  apjrainted 
lieutenant  in  the  R.X.V.R.,  attached  to  H.ALS.  "  Vernon,"  fors|x;cial 
work  in  connection  with  the  Admiralty.  Tliia  will,  of  course, 
neccH-sitate  bin  abs<-nce  from  town,  but  his  busines-s  at  11,  Victoria- 
ulr'"i  "ill  I'l'  lurried  oii  :ls  usual. 
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APPOINTMENTS  VACANT  AND  FILLED. 


Machine  testers,  with  experience  in  d.c,  a.c.  and  turbo-generator 
work,  and  also  men  for  small  a.c.  and  d.c.  motor  testing,  are  wanted 
m  Manchester  district.     See  advertisement. 

The  British  Westinghouse  Electric  &  JIfg.  Co.  advertise  for 
engineering  correspondents,  with  knowledge  of  commercial  electrical 
and  general  engineering  correspondence. 

Junior  switchboardmen  are  required  for  a  large  11,000  volt  three- 
phase  power  station.     See  advertisement. 

Applications  are  invited  for  the  post  of  officer'-in-charge  of  the 
e'.ectrocardiograph  department  of  the  Middlesex  Hospital,  London,  W. 
Honorarium,  £50  per  annum.  Applications  to  the  Secretary 
Superintendent  by  July  12. 

AVest  Hartlepool  Corporation  invite  applications  for  the  position 
of  borough  electrical  engineer.  Commencing  salary  £-100.  Applica- 
tions to  the  Town  Clerk  by  June  9. 


Mr.  E.  Broad  has  been  promoted  to  the  position  of  shift  engineer 
at  the  electricity  works  of  Heston  and  Isleworth  Council  in  succession 
to  Mr.  J.  Fletcher,  who  has  taken  up  an  appointment  at  Worksop  as 
station  superintendent. 

Mr.  J.  W.  Church,  second  assistant  electrical  engineer  at  Malta 
Dock^-ard  for  the  past  3^  years,  has  been  appointed  acting  first 
assistant  electrical  engineer  at  Dover  Dockyard,  in  succession  to 
Mr.  Xeedham,  who  has  been  promoted  to  first  assistant  at  Bermuda 
Dockyard. 

South  Shields  Tramways  Committee  received  39  applications  for 
the  position  of  manager  of  the  mimicipal  tramways  and  these  have 
been  reduced  to  the  following  six  :  Messrs.  Percy  Priestley  (Raw- 
marsh),  Jolm  C.  AVhiteley  (Chatham),  Chas.  O.  Silver  (Wolver- 
hampton), Charles  Burgess  (West  Hartlepool),  F.  C.  Batey  (Soutli 
Shields),  and  B.  J.  C.  Bruce  (Hull). 

Jklr.  Kobt.  A.  WetheraU,  of  Stalybridge,  has  been  appomted  borough 
treasurer  and  manager  of  the  electricity  department  at  Bacup. 

Mr.  A.  Thomson  has  been  appointed  charge  engineer  at  Derby 
•electricity  works  at  £130  per  amium. 


INSTITUTIONS  AND  SOCIETIES. 


Newcastle  Section  of  the  Institution  of  Electrical  Engineers.— The 
annual  report  of  the  Comittee  of  the  Newcastle  Section  was  presented 
at  the  amiual  general  meeting  held  on  the  17th  ultimo.  The  average 
attendance  at  the  general  uicctings  during  the  session  has  been  43, 
as  compared  with  48  in  tlie  (irc  ceding  session.  A  decrease  in  mem- 
bership, mainly  in  the  students'  section,  and  due,  probably,  to  the 
war,  Ls  reported.  Nine  meetmgs  were  held  during  the  session  (eight 
at  Newcastle  and  one  at  Darlington).  The  Tees-side  branch  held 
eight  meetings.  The  officers  and  committee  for  the  next  session 
have  been  eh'-cted  as  follows  : — 

Chairman  :  Mr.  P.  V.  Hunter.  V ice-Chairmen :  Messrs.  H.  W. 
•Clothier  and  A.  H.  Marshall.  Past  Chairmen  :  Messrs.  W.  C,  Mountain, 
C.  Vernier.  Committee  :  Messrs.  E.  Fawssett,  G.  L.  Porter,  W.  F.  T. 
Pinkney  (Power  Supply  Undertakings),  H.  S.  Ellis,  C.  Turnbull  (Cor- 
porations), W.  G.  Guns,  T.  Carter,  JI.  G.  S.  Swallow  (Mannfaotunis), 
C.  S.  Vesey  Brown,  R.  W.  Gregory,  J.  R.  Beard  (Consvilting  Eni;ini  irs), 
G.  L.  Drury,  H.  Henderson  (Railway  Representatives),  W.  M.  Tlicnnton, 
F.  0.  Hunt  (Scholastic  Profession),  A.  P.  Pyne,  J.  R.  M.  Elliott,  and 
W.  Cross  (Shipyards,  Post  Office  and  Contractors).  Hon.  Treasurer  : 
Mr.  C  Vernier.  Hon.  Secretary :  Mr.  .J.  R.  Andrews.  Uon.  Auditors  : 
Messrs.  J.  H.  il<ihiics  and  G.  St'onej',  F.R.S. 

Incorporated  Municipal  Electrical  Association. — The  official  pro- 
gramme of  the  twcntietti  aniniHl  meeting  of  the  I.M.E.A.,  which  i.s  to 
be  held  at  the  Institution  of  Electrical  Engineers,  Victoria  Embank- 
ment, London,  W.C,  on  Tlnirsday  and  Fridaj',  June  17  and  18,  has 
just  been  issued,  and  confirms  the  provisional  an'angements  pre- 
viously noted  in  The  Ei.ectkiciax.  The  headquarters  of  the  Coun- 
cil will  be  at  the  Hotel  Cecil.  On  the  Tluu-sday.  at  10  a.m.,  Messrs. 
A.  S.  Blaekman  (Sunderland)  and  T.  Roles  (Bradford)  ])rcscnt  a 
report  on  behalf  of  the  "  Point  Five  .-XsNOciation,"'  on  "  The  Practical 
Result  of  the  l^int  Five  Tariff."  At  2:.'i()  p.m.  a  re]]ort  will  be  pre- 
sented by  Mr.  F.  Ayton  (Ipswich)  on  Ijehalf  of  the  Electric  ^■ehicle 
Committee  on  "  The  LV'  of  Electric  Vehicles  in  Municipal  Service," 
which  will  be  followed  at  5  p.m.  by  a  j)arade  and  demonstration  of 
tleetric  vehicles  on  the  Embankment.  The  annual  general  meeting' 
will  be  held  at  10  a.m.  on  the  Friday,  when  the  usual  business  will  b>' 
tnin-nci.-d. 

"Tramways  and  Light  Railways  Association  Journal."-  -The  May 

issue  of  this  journal  devotes  considerable  space  to  the  question  of 
road  iiiaintciiunei'.  A  special  committee  of  thc^  association  has  li.eii 
apiHiinted  to  give  evidence  before  an  ExjK-rt  Connnittec  of  the  Loral 
<Jovernmeiit  Hoard  whieli  lias  been  unpointed  to  go  into  the  L'eneral 


question  of  road  maintenance.  A  circular  letter  has  been  sent 
roimd  to  varioiLs  tramway  managers  inviting  replies  to  a  series  of 
seven  questions  dealing  with  the  subject,  in  order  to  help  the  com- 
mittee in  placing  the  \-iews  of  the  association  before  the  Expert  Com- 
mittee. An  abstract  of  the  report  relating  to  road  locomotion  by 
the  Departmental  Committee  of  1904  on  motor  cars  is  reproduced  in 
the  '■  Jovunal."  A  short  extract  from  a  sjjeech  of  the  President  of 
the  New  York  Street  Railway,  on  the  subject  of  the  paving  expenses 
borne  by  tramway  eum])anies.  is  also  given. 

Institute  of  Radio  Engineers. — A  Paper  read  recently  by  air.  B 
Liebowitz  on  the  Pupin  theory  of  asvmmetrical  rotors  in  luiidirectional 
tields  dealt  first  with  a  simjile  cucuit  having  no  resistance  and  mth 
a  periodically  varied  inductance,  showing  in  a  simple  manner  thai 
an  infinite  number  of  harmonics  are  generated  therein.  Leading  on 
to  the  Pupin  theory  of  two  circuits,  one  of  which  is  radiated  in  the 
field  of  the  other  and  upon  which  a  constant  voltage  is  impressed,  it 
was  showii  that  the  general  theory  may  be  simplified  to  the  extent 
that  it  becomes  analagous  to  the  first  case.  The  explanation  of 
Pupin's  theory  to  the  case  including  condensers  was  then  taken  up 
and  a  general  application  to  the  theory  of  the  Goldschmidt  radio 
frequency  alternator  was  made. 

Royal  Society. — The  Paiiers  read  before  the  Royal  Society  yester- 
day iin-Iiiilid  the  following:  "  On  the  Shapes  of  the  Equipotential 
Smfai  IS  in  the  Air  near  Long  Biiildmgs  or  Walls  and  on  their  Effect 
on  the  Measurement  of  Atmospheric  Potential  CJradients,"  bj'  Prof. 
C.  H.  Lees,  F.R.S.  ;  "  The  Influence  of  CJases  on  the  Emission  of 
Electrons  and  Ions  from  Hot  Metals,"  by  Prof.  O.  W.  Richardson. 
F.R.S. ;  and  on  "  The  Band  Spectrum  Associated  with  Helium.""  bv 
Prof.  J.  W.  Nicholson. 


EDUCATIONAL  NOTES. 


Imperial  College  of  Science  and  Technology. — The  King  has  re- 
appointed Sir  Donald  JlacAli^^ter  and  Mr.  Otto  Beit  members  of  the 
governing  body  of  the  Im])erial  College  of  Science  and  Technology, 
and  j\Ir.  R.  E.  Protheroe,  M.P.,has  been  ajipointed  in  place  of  Mr. 
Gerald  Balfour,  who  did  not  desire  to  be  re-appointed. 

Northampton  Polytechnic  Institute. — A  free  "' Ait chison  Memorial 
Scholarship  "  of  tlie  value  of  £31),  open  to  all  and  tenable  at  this 
Institute  Ls  being  ottered  to  students. 

The  scholarship  has  for  its  special  object  the  encouragement  of  recruits 
for  the  optical  craft  and  tlie  subjects  of  examination  include  English, 
mathematics  and  elementary  physics.  The  conditions  of  the  scholarship 
have  been  laid  down  by  a  Committee,  which  includes  :  Dr.  R.  MuUineux 
Walmsley,  Prof.  S.  P.  Thompson  and  Dr.  J.  W.  Ettles  (JI.D.).  Particu- 
lars from  the  hon.  secretary  and  treasurer,  Jlr.  Henrj'  F.  Ptirser,  3.5, 
Charles-street,  Hatton  Garden,  London,  E.G. 


ARRANGEMENTS  FOR  THE  WEEK. 

FRIDAY.  June  4tli  (today). 

Rov.iL  iNSTrrtrrioy. 
9  p.m.     Meeting    at    Allieraarle-street,    Piccadilly,    London,     W. 
Discourse  on  "  Radiations  from  Exploding  Atoms,"  by  Prof. 
Sir  Ernest  Rutherford,  F.R.S. 
SATURDAY,  'June  Sth. 

Notts  .\nd  Dkrbvshike  Brasch  of  the  Associ.vtiox  op  MrsiNO 

Elkotric^Uj  Engineers. 
3:30  p.m.     Meeting  at  University  College,  Nottingham.     Discussion 
on  Paper  on  '"  Experiences  with  Electrical  Plant,"  by  Mr.  A. 
Smellic. 


THE  NATIONAL  RELIEF  FUND. 

(Treasurer,  H.R.H.  The  Prince  of  Wales.) 

This  great  National  Fund,  for  the  relief  of  those  amongst  the  needier 
classes  who  are  widowed,  oriihaned  and  othorwiso  afioctecl  by  the  ti'jhting 
in  wliicli  our  troops  and  shijis  are  now  taking  part,  urgently  .seeks  ciintn- 
butions  however  small.  These  can  bo  sent  with  the  following  note, 
which  can  be  cut  out,  filled  in,  put  in  an  envelope  and  sent  unstamped, 
addre.s.sed  H.R.H.  The  Prince  of  Wales,  Buckingham  Palace,  London. 


</.  ifttvanl  th,   Prince  of  Wahs 

NATIONAL  RELIEF  FUND. 


Address 
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THE  VARIABLE  RESISTANCE  TO  MOTION  OFFERED 
BY  THE  REGISTERING  TRAINS  OF  ELECTRIC 
SUPPLY  METERS.* 

BY    S.    EVERSHED. 
INTRODUCTORY. 

During  the  preparation  of  the  amended  speeitication  of  the  Engi- 
neering Standards  Committee  for  electric  supply  meters  of  the  motor 
type,  the  panel  appointed  by  the  sub-committee  on  electrical  plant 
accessories  to  assist  the  chairman  in  draftii^g  the  clauses  had  under 
consideration  the  difficulties  that  arise  in  testing  meters  for  accuracy 
owing  to  the  variable  resistance  to  motion  offered  by  the  registering 
train.  At  any  considerable  load  these  variations  in  retarding 
moment  do  not  appreciably  affect  the  speed  of  the  rotor,  but  the 
panel  was  informed  that  in  many  cases  the  variable  resistance  of  a 
meter  train  was  sufficient  to  cause  marked  changes  in  speed  at  loads 
from  one-tenth  of  full  load,  downwards  ;  and  that,  although  these 
variations  cancel  out  in  actual  service,  they  make  it  difficult  to  obtain 
trustworthy  figures  for  accuracy  at  low  loads  without  spending  an 
inordinate  amount  of  time  upon  the  tests.  The  panel  thought  it 
desirable  to  obtain  more  precise  knowledge  of  the  behaviom-  of  the 
various  kinds  of  meter  train  before  settling  the  clauses  relating  to 
them,  and  the  British  Electrical  and  Allied  Manufacturers'  Associa- 
tion was  accordingly  asked  to  obtain  samples  of  those  in  common  use, 
and  at  the  chairman's  request  the  wTiter  midertook  an  experimental 
investigation  of  the  causes  which  lead  to  a  meter  train  offering  a 
\'ariable  resistance  to  motion  and  the  extent  to  whicli  the  variations 
affect  the  speed  of  the  rotor. 

General  Peixciples. 

A  complete  meter  train  comprises  a  set  of  registering  axies,  each 
carrj-ing  some  means  of  indication,  and  a  reducing  gear  through 
which  the  registering  axles  are  driven  by  the  rotor.  The  register 
axles  are  invariably  geared  to  each  other  in  the  ratio  of  10  to  1,  the 
gear  being  either  continuous,  in  which  case  the  consumption  is 
indicated  as  a  continuously  growing  quantity ;  or  discontinuous — 
each  axle  coming  into  gear  with  the  next  once  in  each  revolution — 
in  which  case  the  consumption  Ls  comited  miit  by  unit  and  registered 
as  a  numeral.  Each  axle  of  a  continuously  geared  register  indicates 
by  a  pointer  on  a  figured  dial.  This  form  will  be  referred  to  in  this 
report-  as  a  pointer  dial  or  pointer  register.  The  difficulty  of  reading 
a  pointer  dial  is  well  knowTi  to  everj'one  who  has  to  do  with  mete  s, 
and  when  the  register  axles  are  geared  together  with  considerable 
back-lash,  as  they  should  be  if  the  train  is  to  nm  freely,  the  pointers 
sometimes  give  positively  misleading  indications.  Each  axle  of  a 
discontinuously  geared  register  carries  a  disc  or  cylinder  on  which 
the  digits  from  0  to  9  are  marked  ;  these  digit  \vheels  (as  they  may 
be  called)  each  showing  one  digit  at  a  time  through  openings  in  a  dial. 
This  form  will  be  referred  to  in  this  report  as  a  counter  train  or 
counter  dial. 

Ambigttity  of  Counter  Diais. 

During  the  time  a  digit  wheel  in  a  counter  is  changing  from  one 
digit  to  the  next,  and  particidarly  when  several  wheels  iu-e  changing 
from  9  to  0,  the  reading  of  the  dial  becomes  ambiguous  and  remains 
so  until  the  change  has  been  completed.  The  time  taken  to  make 
the  change  is  the  same  for  all  the  digit  wheels  and  is  equiil  to  one- 
tenth  of  the  time  occupied  by  the  driving  sjjindle  of  the  comiter  in 
making  one  revolution.  This  periodic  ambiguity  is  inherent  in  all 
discontinuous  gears,  and  to  avoid  it  a  vast  amount  of  ingenuity  has 
been  expended  on  subsidiary  devices  for  compelling  a  counter  to 
change  more  or  less  suddenly  from  one  digit  to  the  next.  So  far  iis 
meter  trains  arc  concerned,  the  only  suitable  devices  of  the  kind 
are  those  in  which  some  of  the  energy  of  the  rotor  is  spent  in  lifting  a 
weight  or  winding  a  spring,  until,  at  the  completion  of  a  unit,  the 
weight  falls,  or  the  sjjring  is  released,  and  drives  the  miits  digit  wheel 
forward  from  one  digit  to  the  next  ])ractically  inst;mtaneou.sly.  In 
this  rejjort  comiters  will  be  distinguished  as  jump  countern  or  creep 
counters,  according  to  whether  they  are  fitted  with  a  jumper  device 
or  not. 

Redticixo  Gear  from  Rotor  to  Register. 

The  reducing  gear  which  transmits  motion  from  the  rotor  to  the 
register  consists  of  a  series  of  axles  so  geared  to  each  other  as  to  give 
the  required  ratio  of  reduction.  In  onlinary  practice  the  registering 
axles  are  horizontal,  and  a  worm  wheel  is  introduced.  The  various 
axles  of  a  meter  train  will  be  referred  to  so  often  that  it  will  be  well 
to  name  them  :  The  axle  to  which  the  rotor  is  directly  geared  will  Im- 
called  simply  "  the  first  axle,  "  and  the  next  in  order  "  the  second 
axle.''  and  so  on,  the  corresponding  pointers  registering,  say,  hun- 

•  Abstract  of  a  report  to  the  EnKinecring  Standards  Sub-comniittco 
en  electrical  plant  accessories,  pubUshed  in  the  "  Journal  of  the  Institution 
if  p;icctrical  Engineers." 


dreds,  tens,  units,  tenths  and  hundredths  respectively.  The  tenths 
and  hundredths  axles,  where  they  are  included  in  a  train  (for  they 
are  not  necessarily  present  in  every  meter  train),  are  only  used  for 
testing  purposes  and  to  confuse  the  mind  of  the  consumer. 

Typical  reducing  gears  from  the  rotor  to  the  units  axle  of  the 
register  are  show^n  in  Figs.  1  and  2.  They  are  both  intended  for  a 
1  kw.  meter  in  which  the  rotor  nms  at  60  revs,  per  mm.  at  full  load. 
The  same  set  of  wheels  is  used  for  both  the  worm  drive  and  the  spur 
drive,  the  first  and  second  axles  merely  changing  their  places  in  the 
series.  If  the  rotor  speed  at  full  load  is  S  revs,  per  min..  and  the 
capacity  of  the  meter  is  W  kw.,  then  the  rotor  will  evidently  make 
60  S/W  revolutions  per  kilowatt  hour,  and  since  the  tenths  axle 
makes  one  revolution  per  imit,  the  ratio  of  the  reducing  gear  from 
the  rotor  to  the  tenths  axle  must  be  equal  to  60  S/'R^     Hence  the 

Rotor, 
Hev5.  per  unit  3,600  60 


Fig.  1. — Reducixg  Gear  for  Ikw.  Meter,  speed  Oo  e.p.m.  at  Full 
Load,  Worm  Drive. 

ratio  from  rotor  to  miits  axle  will  be  600  S/VV,  and  so  on.     It  will  be 
convenient  to  have  these  ratios  in  tabular  form. 

Table  I, — Reducing  Gear  Ratios. 

From  rotor  to  himdredths  axle  SS/Wtol 

„  „      tenths  (iO  S/W 

„      units  „     (iOOS/W    ,',' 

,.     tens  „     0,000  S/W    „ 

To  avoid  the  continual  repetition  of  long  words,  the  moment  of 
frictional  resistance  of  a  spindle  or  wheel  will  be  referred  to  simply 
as  the  fiiction.  It  is  measured,  of  course,  by  the  torque  required 
to  overcome  it.  Similarly,  the  word  resistance  will  be  used  in  the 
.sense  moment  of  resistance  of  an  axle  or  wheel.  Torques  will  be 
stated  in  dj-ne-centimetres  (d.c.),  and  when,  in  accordance  with 
common  usage,  the  full  load  torque  of  a  meter  is  given  in  gramme- 

Rotor, 
Revs,  per  unit  3,600    600    10       i       01 


Fig.  2. — Reducing  Gear  for  1  kw-  Meter,  speed  GOr.p.m.  at  Full 
Load,  Spur  Drive. 

centimetres,  the  gramme  will  be  supjjosed  to  have  a  weight  of  1,000 
dynes,  instead  of  its  legal  weight  of  981  dynes. 

Gear  Efficif.ncy. 
The  efficiency  of  gearing,  which  will  be  frequently  referred  to  in 
this  report,  is  not  the  overall  efficiency  obtained  by  taking  all  losses 
into  account,  but  the  differential  efficiency — namely. 

Increment  of  resisting  moment  on  driven  axle 
Corresponding  increment  of  torque  on  driving  axle 
In  reckoning  this  efficiency,  the  only  losses  taken  into  account  are 
those  causetl  by  the  engagement  of  the  gear  teeth  (tonth  losses),  and 
such  losses  in  the  bearing."  a.s  are  ilircctly  caused  by  the  ])ower  wliicli 
is  transmitted.  In  the  ca-so  of  gearhig  which,  like  that  in  a  meter 
train,  runs  without  lubrication,  these  losses  are  simply  projiorl  ional 
to  the  8])eed,  and,  since  tliey  are  also  directly  proportional  to  the  loiul, 
the  differential  efficiency  of  the  gear  is  a  constant  (juaiulty  inde]ien- 
<lent  both  of  load  and  s|H;ed. 

Preliminary  Tests. 
In  response  to  the  invitation  of  the  British  Electrical  and  Allied 
Manufacturers'  Association,   II   meter  makers  or  their  agents  sent 
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samples  of  the  meter  trains  they  use.  Thirty  trains  in  all  were 
received — namely.  3  pointer,  13  creep  comiter  and  14  jump  counter 
dials. 

The  greater  number  of  the  trains  were  intended  for  meters  of 
1  kw.  capacity  and  under,  so  that  in  most  cases  the  reducing  gear 
had  a  large  ratio,  and  any  periodic  variation  in  the  resistance  of  the 
coimters  would  necesfarily  be  reduced  to  a  very  small  value  as 
measm-ed  on  the  rotor  spindle.  As  a  preliminary,  each  train  was 
geared  to  a  small  hysteresis  motor.  The  motor  used  for  these  tests 
can  be  driven  at  any  speed  up  to  about  160  revs,  per  min.,  and  any 
measiu-ed  torque  can  be  applied  from  zero  up  to  about  80  d.c.  with 
a  precision  of  about  0-2  d.c.  at  all  parts  of  the  range.  The  torque  is 
governed  solely  by  the  strength  of  the  rotating  field,  and  is  absolutely 
independent  of  the  speed  imtU  the  synchronous  speed  is  nearly 
approached.  The  rotor,  which  has  a  vertical  spindle,  weighs 
6  grammes  complete,  and  the  bearing  friction  is  about  0-4  d.c.  The 
moment  of  inertia  of  the  rotor  is  almost  negligible,  and  when  rimning 
on  a  steady  load  a  very  small  increase  in  resistance  is  sufficient  to 
stop  the  machine  in  a  few  revolutions.  This  is  an  important  matter 
in  testing  the  friction  of  smaU  mechanisms,  because  a  motor  which 
had  any  considerable  inertia  would  easily  overcome  temporary 
increases  in  resistance,  and  hence  the  variation  which  it  is  intended 
to  study  would  pass  entirely  unnoticed. 

To  facilitate  the  tests,  the  wheel  on  the  first  axle  of  each  train  was 
removed  and  a  worm  wheel  or  spur  wheel  specially  prepared  for  the 
purpose  was  fitted  in  place  of  it.  Corresponding  with  these  two 
special  wheels  a  worm  and  a  spm  pinion  were  prepared  of  suitable 
sizes  to  fit  on  the  rotor  spinrlle.  The  use  of  one  worm  gear  and  one 
spur  gear  for  these  tests  had  the  incidental  advantage  that  aU  the 
trains  were  tested  under  the  same  conditions  as  regards  efficiency 
and  friction  of  the  gear  between  rotor  and  first  axle. 

The  differential  efficiency  of  each  of  the  special  gears  was  calculated 
from  the  dimensions,  taking  the  coefficient  of  friction  at  0-20.  Each 
gear  was  then  tested  for  efliciency  by  fixing  its  wheel  on  a  suitable 
axle,  to  which  measiu'ed  resistances  were  applied  by  weights.  The 
gear  being  dri%-en  by  the  hysteresis  motor,  torques  were  measmred 
for  a  series  of  loads,  and  the  differential  efficiency  worked  out  from 
the  test  figures.     The  efficiencies  were  as  follows  : — 


Table  n. 

Special  gears  for  driving 

1              Differential  efficiency. 

meter  trains. 

Calculated. 

Observed. 

Worm  gear 

Spurgear    

0-22j 
[            0-96j 

0-21, 
0-94, 

The  calculated  efficiencies  given  here  only  take  into  accoimt  the 
tooth  losses  and  worm  losses.  WTien  the  wheels  are  transferred  from 
testing  axles,  specially  constructed  to  avoid  friction,  to  the  first  axle 
of  a  meter  train  with  comparatively  large  jiivots,  the  efficiency  of 
the  worm  gear  is  not  likely  to  exceed  0-2,  and  that  of  the  spur  gear 
could  hardly  exceed  0-9.  All  these  figiues  for  efficiency  are  absolute, 
and  must  be  multiplied  by  100  to  obtain  the  percentage  efficiencies. 
The  results  of  the  preliminary  tests  of  the  meter  trains  gave  an 
average  of  6-1  d.c.  as  the  rotor  torque  for  the  pointer  dials,  12-3  d.c. 
for  the  creep  counter  dials  and  o-5  for  the  jump  counter  dial  trains. 
Li  the  case  of  the  creep  counters  the  increase  in  resistance  caused  by 
the  periodic  engagement  of  additional  digit  wheels  was  easily  detected 
When  all  five  digit  wheels  were  engaged  the  resistance  of  the  trains 
rose  to  a  value  two  or  three  times  as  great  as  the  ordinary  rmming 
value  when  only  one  digit  wheel  is  rotating.  In  the  case  of  the  jump 
counters  no  trace  of  any  periodic  variation  in  resistance,  such  !«•. 
would  be  caused  by  the  work  done  in  lifting  the  weight  of  the  jumper 
device,  was  detected.  The  jieriodic  changes  in  resistance  caused  by 
a  jump  counter  in  meters  of  larger  capacity  are  dealt  with  later  on. 

The  kind  of  register  employed  makes  but  little  dilTc'rencc,  the 
average  resistance  being  5  d.c.  or  6  d.c.  for  all  three  tyjx's.  Tht 
creep  counters  alone  produced  any  marked  effect  on  the  rotor,  and  in 
their  case  it  was  not  because  the  resistance  of  a  creep  counter  neces- 
sarily varies  so  widely,  but  because  all  the  creep  counters  were  of  the 
Harding  type. 

Analysis  of  Pointer  Dial  Tr.\ins. 
These  being  simple  trains  of  spur  and  worm  gearing,  there  shoul.! 
hot  be  any  periodic  variations  in  resistance.  In  practice,  however, 
such  variations  do  sometimes  occur  as  a  result  of  a  gear  wheel  being 
Hlightly  out  of  truth  and  engaging  its  teeth  too  (leei)ly  during  a  jiarl 
of  each  revolution.  But  defects  of  this  kind  are  not  common,  and 
arc  not  the  principal  catisc  of  changes  in  friction.  It  is  the  irregidnr 
variations  that  must  be  reckoned  with,  and  these  are  all  the  more 
difllir.ult  to  deal  with  because  they  not  only  vary  widely  in  magnitude 
and  occur  at  irregular  intervals  of  tiiiii'.  Iml  lii.ir  ilii'iMlion  is  also  n 


matter  of  extreme  uncertainty.  They  are  apt  to  occur  more  or  less 
suddenly,  and  when  the  friction  of  a  train  has  undergone  this  kind  of 
change  it  may  run  at  the  new  value  for  a  few  minutes  or  for  many 
hours  before  a  change  takes  place  to  a  more  normal  friction. 

Table  III.  shows  the  estimated  resistance  such  a  pointer  dial  may 
be  expected  to  have  on  the  rotor  of  a  1  kw.  meter,  both  for  a  worm 
drive  and  a  spxir  drive.  The  necessary  reducing  gears  are  those 
shown  in  Figs.  1  and  2.. 

Table  III, — Friction  of  the  Different  Members  of  a  Pointer  Train  a« 
rechoned  on  the  Rotor  of  the  Meter 


Part  of  train. 

Axle. 

Friction  at  rotor  in  d.c. 

Worm  drive. 

Spur  drive. 

First 

5-000 
0-980 

; 

0-138 

0-294 

Second 

0-980 

Third  (tenths)  "^ 

Register  

...'             Units 
Tens 

0138 

1 

Total  friction  of  train  . 
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It  is  at  once  ertdent  that  the  difference  in  the  friction  of  the  two 
drives  is  due  to  the  great  difference  in  the  friction  of  the  first  axle, 
according  to  whether  it  is  horizontal  or  vertical.  In  the  latter 
position  the  bearing  friction  can  be  so  enormously  reduced  that  its 
incidence  on  the  rotor  axle  is  also  very  largely  reduced,  notwithstand- 
ing the  great  difference  between  the  ratio  of  the  spur  gear  and  that 
of  the  worm  gear. 

The  figures  given  in  Table  m.  for  the  total  friction  afford  a  good 
indication  of  what  the  friction  of  a  fairly  well  made  and  clean  pointer 
train  may  be  expected  to  be  with  a  worm  drive  and  a  spiu:  drive,  and 
in  what  degree  the  different  parts  of  the  train  contribute  to  the  total. 
As  the  first  two  axles  accoimt  for  nearly  all  the  friction,  it  is  clear 
that  Table  III.  may  be  taken  to  apply  to  any  Xy^e  of  train,  no  matter 
what  the  registering  devices  may  be,  pro\ided  the  periodic  variations 
in  the  resistance  of  coimter  registers  are  not  forgotten. 

If  the  total  resistance  of  a  train  at  the  rotor  axle  is  multiplied  by 
the  first  gear  and  efficiency  factors,  the  total  resistance  of  the  train 
as  reckoned  at  the  first  axle  is  arrived  at,  and  a  figure  is  obtained 
which  may  be  fairly  used  to  compare  one  train  with  another,  apart 
from  the  gear  from  rotor  to  first  axle.  In  Table  IIL  the  friction  of  the 
worm  drive  being  6-1  d.c.  and  the  gear  60  and  efficiency  0-2,  the 
resistance  of  the  first  axle  would  be  6-1  x  60x0-2=73  d.c.  The 
corresponding  figure  for  the  spur  drive,  taking  an  ordinary  value  for 
the  efficiency  of  the  spur  gear,  woidd  be  1-4  x  6  x  0-85  =  7-2  d.c. 
These  figiues  represent  good  workmanship,  cleanlmess  and  absence 
of  accidental  defects.  It  is  deduced  that  the  total  resistance  of  train 
as  reckoned  on  rotor  axle  is  ; — 

110 

Average  for  21  worm-driven  trains,  y:j-:;  =  8-4  d.c. 

Average  for    9  spmr-driven  trains, =  2-3  d.c. 

^  7-65 

These  values  are  representative  of  present  practice  and  will  form  a 
good  basis  on  which  to  calctdate  the  percentage  variations  in  speed 
caused  by  urrcgular  changes  in  friction.  Now  these  irregular  varia- 
tions are  no  doubt  due  to  more  or  le.ss  accidental  circumstances,  but 
the  fact  remains  that  the  friction  of  any  ordinary  train  of  whcclwork. 
such  as  that  used  in  meter  trains,  is  apt  to  show  variations  of  10  or  2(i 
per  cent,  above  and  below  the  normal.  In  the  case  of  meter  trauis. 
then,  changes  of  about  15  per  cent,  either  way  are  to  be  expected,  and 
although  the  percentage  nuist  vary  to  sonu'  extent  with  the  loa-l 
transmitted  by  the  gearing,  it  will  be  assumetl  that  the  variations  in 
friction  are  simply  proportional  to  the  load  and  that  -f  or  —  15  per 
cent,  of  the  average  resistance  of  the  trahi  is  an  adequate  allowance  to 
make  for  them;  a  rough  estimate  at  best,  but  sufficient  for  the 
])resent  purpose.  For  a  worm  drive,  then,  the  irregular  variation  in 
friction  will  be  assumed  to  be  15  per  cent,  of  84  d.c.,  or  about  1-2  d.c. 

Table  IV. — Percentage  Changes  in  Speed  above  and  behtolhe  Normal  due 
to  variable  Friction  in  the  Train  when  the  Meter  is  running  at  one- 
tenth  of  Full  ImuI. 


'loniiic  of  meter  at  full 
load. 

Percontago  speed  variation  duo  to  variable 
friction. 

Grill,  cm. 

Worm  drive.          |           Spur  drive. 

1 
2 
5 
10 

1-2                                     0-4 

O-li                                        l>-2 
0-24                                      lldS 
012                                   004 
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either  way ;  and  the  correspondmg  figure  for  the  spur  drive  will  be 
15  per  cent,  of  2-3  d.c.,  or  quite  roughly  0-4  d.c.  either  way.  The 
resulting  changes  in  the  speed  of  the  rotor  will,  of  coiu-se,  vary  in- 
versely as  the  driving  torque  ;  the  percentage  speed  changes  at  one- 
tenth  of.full  load  are  given  in  Table  IV.,  for  meters  from  1  grm.  cm. 
torque  at  fuU  load,  up  to  10  grm.  cm. — a  range  which  covers  ordinary 
practice. 

Speed  changes  such  as  these,  although  small  in  themselves,  may 
become  important  when  they  form  an  addition  to  the  periodic  varia- 
tions which  are  characteristic  of  coimter  trains. 

Analysis  of  Creep  Cotjntek  Trains  (Harding  Counter). 

In  all  the  creep  counter  trains  the  register  was  a  small  Harding 
counter,  the  wheels,  pinions,  and  frame  aU  being  metal-mould  (or 
die)  castings.  In  the  Harding  counter  the  advantage  of  having  all 
the  digit  wheels  arranged  in  line  on  a  common  axis,  is  gained  at  the 
expense  of  friction.  Kot  only  are  the  essential  moving  parts  nearly 
doubled  in  number,  but  the  axles  are  long  and  necessarily  of  large 
diameter  in  order  to  .'■.ecure  rigidity  ;  they  are  far  too  large  for  their 
fmiction  as  pivots.  Again,  when  motion  is  being  transmitted  from 
one  digit  wheel  through  a  pinion  to  the  next  wheel,  the  same  tooth 
both  receives  the  applied  force  and  hands  it  on  to  the  next  wheel,  so 
that  the  maximum  pressure  is  exerted  on  the  pinion  bearing  and  the 
maximum  friction  is  created.  There  is  none  of  that  partial  balancing 
of  pressiu'es  such  as  occurs  when  gear  wheels  receive  and  transmit 
the  load  at  opposite  ends  of  a  diameter. 

Table  V.  compares  the  torque  required  as  measured  and  as  deduced 
from  certain  assumption. 

Tabic  V. — Torque  required  on  thefirH  Digit  Wheel  of  a  Five-figure  Harding 
Counter  when  4  Nines  are  being  changed  to  Zero,  all  the  Wheels  being 
then  in  Motion. 


Method. 


Resistance,  d.c. 


Calculated  from  weights  and  dimensions  of  No.  16    503 

Measured  by  weights  appMed  to  first  digit  wheel  of  No.  16.  4S0 

Deduced  from  rotor  torque  required  to  drive  complete 

train;  average  for  Nos.  6,  7  and  16 1  .537 

Deduced  from  rotor  torque  required  to  drive  complete' 
train  ;  average  for  Nos.  4,  5,  8,  9,  10,  11,  12,  13,  14l 
and  15 1  585 


Torque  Required  to  Set  any  Number  of  Nines  to  Zero,  and 
Decrease  of  Speed  during  the  Change. 
If  a  five-figure  Harding  counter  requires  a  torque  of  fiOO  d.c.  to  set 
four  nines  to  zero  it  does  not  follow  that  it  will  take  000/4  d.c.  to 
move  one  digit  wheel  from  9  to  0.  There  is  a  geometrical  cumula- 
tion of  friction  as  the  number  of  wheels  engaged  increases.  In 
calculating  the  percentage  speed  changes  which  occur  rluring  the 
change  of  one  or  more  nines  to  zero,  ocly  the  additional  resistance  of 
the  counter  is  to  be  taken  into  accoimt.  A  table  is  given  showing  the 
percentage  decrease  in  speed  in  meters  of  1,  2,  5  and  10  grm.  cm. 
torque,  and  10,  50  and  100  revs.  ))er  min.  rotor  speed,  caused  by  the 
charging  of  nines  to  zero  in  a  five-figure  Harding  counter. 

Under-registration  of  a  Harding  Counter. 
It  must  be  remembered  that  the  decrease  in  speed  during  the 
changing  of  nines  to  zero  only  affects  one-tenth  of  the  units  icgistered. 
The  other  nine-tenths  are  registered  at  times  when  the  rotor  has  only 
the  ronnal  friction  of  the  reducing  gear  (including  tlie  first  digit 
wheel)  to  overcome,  and  hence  the  errors  are  not  as  serious  as  might 
be  thought. 

If  a  meter  with  a  five-figure  Harding  counter  is  run  until  the 
dial  ha,s  gone  through  a  complete  cycle  from  OOOOO  through  99,999 
to  OOOOO  again,  there  will  have  bsen  9,000  occasions  when  one  9 
changed  to  zero,  900  when  two  nines  changed,  90  when  three  nines 
changed,  and  10  when  four  nines  changed.  On  each  of  these  occa- 
sions the  time  occupied  in  making  the  change  was  longer  than  it 
would  have  been  without  the  additional  lesistance  ;  longer  than  the 
normal  or  correct  time  for  regi  .tering  one  dial  unit  or  step.  The 
under-registration  depends  on  what  the  load  hai)pens  to  be  durmg 
the  nine-changing  periods,  and  it  is  not  affected  by  the  load  there 
may  be  at  other  times.  Taking  an  unfavourable  case — that  of  a 
1  k'w.  meter  of  1  grm.  cm.  tortpie  and  10  revs,  lier  min.  full-load 
speed,  with  a  Harding  counter  which  has  a  maximum  resistance  of 
OOOd.c.  and  lias  the  first  digit  wheel  on  the  himdrcdths  axle,  so  that 
«  =  0'01,  the  loss  during  a  complete  dial  cycle  would  l)c  as  follows  :-■ 
At  l/5th  full  load  3-4  units  lost  in  1,000=0-34  per  cent. 
„    1/lOth      „         70  „  „     =0-70     „ 

„    l/20th      „  17-5         „  „     =l-'5     „ 

These  figures  sug!iest_that  If  the  meter  were  standard ificd  to  run  about 
il  per  cent,  fast  tlie  loss  from  nine-changing  would  be  made  good,  so 
long  as  the  counter  retained  its  initial  friction. 


Analysis  of  Jump  Cousters. 

The  jump  counter  presents  a  much  simpler  problem  than  the  creep 
eoimter.  It  is,  only  necessary  to  measine  the  maximum  moment  of 
the  weight  or  sprmg  which  is  used  to  propel  the  digit  wheels,  and  the 
periodic  sjiced  variations  are  then  merely  a  matter  of  arithmetic. 

All  the  jump  counters,  except  one,  were  of  the  type  in  which  a 
weight  is  lifted  and  then  made  to  propel  the  counter  during  its  fall. 
It  was  obrious  from  inspection  that  there  was  no  material  difference 
in  the  weight  used  in  the  different  coimters,  and  a  measurement  of 
one  of  them,  taken  from  a  typical  jump  counter,  showed  that  it  had 
a  maximum  moment  of  about  1,000  d.c.  This  is  the  moment  pro- 
vided for  the  purpose  of  overcoming  the  additional  friction  of  the 
coimter  when  all  the  digit  wheels  are  engaged.  To  ascertain  what  the 
additional  friction  might  be,  the  total  friction  and  the  friction  of  the 
first  digit  wheel  were  both  measiu-ed  by  the  falling  weight  method, 
and  also  estimated  from  the  weights  of  the  mo\-ing  parts  and  the  dia- 
meter of  the  pivots.  The  counter  just  referred  to  was  chosen  for  this 
comparison,  and  the  measured  and  estimated  amounts  were  as 
follows  : — 

Friction  of  Four-figure  Scallop-ivheel  Jump  Counter. 


— 

Estimated 
d.c. 

Measured 
d.c. 

Total  friction  with  all  digit  wheels  engaged    

392 
116 

450 
195 

Friction  to  be  overcome  by  jumper  weight 276 

255 

From  these  figm-es  it  may  be  safely  assumed  that  apart  from  acci- 
dental additions  to  friction  this  coimter  requires  about  300  d.c.  addi- 
tional driving  torque  when  all  the  digit  wheels  are  to  be  set  in  motion. 
The  torque  prowled  by  the  jumper  weight  being  about  1,000  d.c. 
there  is  evidently  an  ample  margin,  especially  as  the  weight  falls 
suddenly  and  the  digit  wheels  are  therefore  started  by  impact. 

In  nearly  all  jump  coimters  the  work  done  in  lifting  the  jumper 
weight  is  spread  over  the  whole  revolution  of  the  axle  on  which  the 
jump  device  is  fitted,  by  the  use  of  a  counterweight.  By  this  in- 
genious expedient  the  maximum  torque  required  to  lift  the  jumper 
weight  is  reduced  by  one-half,  and  hence  the  maximum  resultant 
moment  to  be  taken  as  a  basis  in  calculating  the  ])eriodic  speed  varia- 
tion will  be  500  d.c.  The  extreme  variations  on  either  side  of  the 
mean  are  unequal,  being  182  d.c.  above  the  mean  and  318  d.c. 
below  it. 

Tables  are  given  showing  the  speed  changes  for  jump  counters  for 
meters  of  1  kw.  and  10  kw.  capacity,  and  corresponding  figures  for  a 
100  kw.  meter.  Approximate  curves  are  also  given  of  which  Figs.  3 
and  4  are  examples. 

Gener.\l  Conclusions. 

The  nuiin  ])uri)ose  of  this  report  haa  been  to  present  the  facts, 
but  it  will  not  be  out  of  place  to  draw  one  or  two  broad  conclusions 
from  them,  and  uicidentally  to  make  one  or  two  suggestions  with 
reference  to  meter-testing  at  low  loads. 

Pointer  Dials. — The  only  variations  to  be  reckoned  witli  in  meters 
with  these  dials  are  the  irregidar  changes  which  arc  common  to  all 
meter  trains,  no  matter  what  the  registering  mechanism  may  be. 
These  irregular  changes  are  small,  but  at  one-tenth  load  imd  with  a 
worm  drive  they  may  amount  to  as  much  as  1-2  jier  cent,  either  way 
in  the  case  of  a  meter  which  has  a  full-load  torque  as  low  as  1  grm. 
cm.,  and  perhaps  lus  much  as  0-4  per  cent,  with  a  spur  drive.  They  , 
are  quite  haphazard  in  their  occurrence  and  in  those  instances  in 
which  low-load  testing  is  affected  by  them,  nothing  but  a  prolonged 
run  will  secure  a  fair  average.  In  this  respect  there  can  be  no  short 
cut ;  time  and  patience  are  essential. 

Creep  Counter  Dials. — When  a  meter  has  a  creep  counter  dial  of 
the  Harduig  type  the  fall  in  speed  at  times  when  one  or  more  nines 
are  changing  to  zero  is  apt  to  lead  to  considerable  discrepancies  at  a 
low  load  in  the  case  of  all  meters  which  have  a  torquo-s])eed  product 
of  less  than  1(K>  (grm.  cm.  x  revs.  i)er  min.).  The  only  way  to  avoitl 
them  is  to  carry  out  all  low-ln.id  tests  at  times  when  the  first  digit 
wheel  alone  is  in  motion.  This  condition  is  fulfilled  so  long  as  the 
tirst  iligit  wheel  is  indicating  any  digit  from  1  to  8. 

Altliongh  the  decrease  in  8|H'ed  which  results  from  the  increase 
in  resistance  during  the  nino-changing  pcriorls  may  be  very  large, 
the  resulting  nndor-registration  over  a  long  [leriod  of  uw  is  unlikely 
to  amount  to  as  much  as  I  per  cent.  It  miglit  well  be  allowed  for  in 
the  initial  ailjuslment  of  meters. 

Juniji  Cmuilvr  Dints.  -  Provided  the  jiimp  device  is  not  fitted  on  an 
axle  nearer  to  (he  rotor  than  the  tenths  axle  in  a  1  kw,  meter,  the 
imits  axle  in  a  10  kw.  meter,  or  the  tens  axle  in  a  100  kw.  meter,  the 
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periodic  changes  due  to  the  rising  and  falling  of  the  jumper  weight  and 
counter  weight  are  comparatively  small.  TheJ'  would  certainly 
have  to  be  reckoned  with  in  low-load  tests  on  meters  which  have  a 
torque-speed  of  less  than  5C,  but  in  any  meter  of  greater  power  the 
periodic  changes  awould  be  masked,  more  or  less,  by  the  irregul.ir 
variations  which  are  inherent  in  the  friction  of  every  Idnd  of  train. 

Scope  for  Futube  Progress. 

During  the  past  few  years  meter  trains  have  been  considerably 
improved,  and  the  directions  in  which  further  progress  is  likely  to 
be  made  may  be  briefly  referred  to. 

The  pointer  dial  is  still  miapproached  for  simplicity.  The  one 
trouble  is  the  difficulty  of  reading  it  correctly,  especially  at  times 
when  one  or  more  of  the  pointers  stands  between  9  and  0. 
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Fig.  3. 

Counters  were  introduced  ostensibly  to  get  over  this  difficulty,  but 
so  long  as  a  counter  is  allowed  to  creep  at  the  same  rate  as  the  creep- 
ing consumj)tion  of  electric  energy,  the  ambiguity  is  there  ;  and  the 
committee  have  received  abundant  evidence  that  coimter  dials — 
creep  comiters,  of  course,  are  misread  almost  as  frequently  as  pointer 
dials.  But  it  is  easy  to  convert  any  type  of  coimter  into  a  jump 
counter  by  fitting  a  suitable  jump  device.  Engine  comiters — which 
are  nearly  always  Harding  counters — have  frequently  been  so  fitted 
when  some  special  circumstances  of  use  have  caused  the  digits  to 
change  too  slowly.  Yet  in  applying  the  Harding  counter  to  electric 
meters,  presumably  with  the  object  of  obtaining  dial  readings  free 
from  ambiguity,  nothing  has  been  done  to  avoid  creeping.;^  The 
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remedy  is  so  simple  that  it  is  difficult  to  understand  how  it  comes 
about  that  the  buyer  has  not  long  ago  insisted  on  the  atldition  of  a 
jump  device. 

There  is  no  groimd  for  halting  anywhere  between  the  pointer  <liiil 
and  the  jump  counter,  and  there  can  be  little  doubt  that  in  one  form 
or  another  the  latter  will  ultimately  take  the  jilace  of  the  crcej) 
coimter.  The  designer  of  meter  trains  is  not  conlincd  to  any  one 
type  of  discontinuous  gear  for  the  counter;  there  arc  half-a-dozen 
kinds  well  adajilcd  for  the  jmrpose,  and  the  time  will  surely  como 
whcii  all  meter  coimlcrs,  whatever  the  mechanism  may  be,  will  be 
provirl(H|  with  some  Kimplc  means  for  securing  instantaneous  move- 
ment of  the  digit  wheels. 

Apart  from  the  universal  employment  of  n  jump  device,  there  ia 


still  room  for   improvement  in   the   construction   of  direct-acting 
counters. 

Some  details  of  counter  gears  and  the  jump  device  are  given  in  an 
appendix. 


THE  TREND  IN  DESIGN  OF  MODERN  REGULATING 
RHEOSTATS  FOR  ELECTRICAL  MACHINE  EXCITA- 
TION CONTROL. 


BY   L.    BOOTHJIAN. 


Summary. — The  author  refers  to  the  defects  which  are  frequently  met 
with  in  rheostats,  and  then  describes  a  special  form  of  rheostat  manufac- 
tured by  the  British  Westinghouse  Co. 


Regulating  rheostats  are  at  present  a  necessary  evil,  and  yet  it  is 
greatly  to  be  regretted  that  many  rheostats  are  purchased,  or  manu- 
factured, for  the  control  of  electrical  machines  on  a  competitive  price 
basis,  with  little  regard  to  their  design.  Apparently  this  is  simply 
because  the  cost  is  so  small  compared  ^vith  the  machines  they 
regulate  that  some  people  think  they  are  hardly  worth  consideration. 
Without  them,  however,  the  machines  are,  commercially  speaking, 
practically  useless,  and  in  these  days,  where  continuity  of  service  is 
all  important,  it  seems  folly  to  rely  on  apparatus  of  inferior  design 
whicji  reflects  adversely  on  the  machine  controlled.  ! ! 

A  brief  survey  here  follows  of  ])ractically  all  rheostat  types  in  use, 
with  especial  consideration  of  the  resisters,  as  these  are  responsible 
for  nearly  aU  the  troubles  encountered  in  most  instances. 

A  common  type  of  rheostat  has  a  mass  of  leads  connecting  the 
resisters  to  contacts  on  a  faceplate.     These  coimectors  are  a  source 


Fig.  1. 

of  trouble,  partly  owing  to  their  usually  congested  state  due  to'niany 
wires  being  cramped  into  a  small  space.  Further,  it  is  dillicult  to  sec 
if  all  the  connections,  nuts,  &c.,  are  secure,  and  the  assembler,  who 
has.  therefore,  to  be  relied  upon  to  do  this,  may  easily  overlook  the 
ctTcitual  locking  of  a  part.  This  neglect  soon  develops  into  a  loose 
connection,  ancl  might  oiien-circuit  the  field.  In  many  cases  the 
connecting  wires  have  an  asbestos  covering  whicli  is  fireproof,  but  has 
poor  insulation  properties,  esj>ecially  in  moist  situations.  .Some- 
times, however,  these  lead  wires  are  covered  with  glass  insulating 
beads,  giving  better  insulation  but  greater  congestion. 

ilcsisters  arc  often  made  of  open  wire-wound  spirals,  resulting  in 
a  resistance  which  is  cheap  and  has  good  [heat  radiating  capacity 
(assuming  that  the  containing  case  is  well  designed),  hut  often  gives 
trouble  with  its  .soklered  or  inelfectually  clamped  tapping  or  con- 
necting leads.  If  a  breakage  occurs,  due  to  any  cause,  the  then 
unsup])orted  spiral,  falling,  short-circuits  other  coils  or  earths  the 
lircuit  to  the  containing  case.  Again,  this  type  of  self-supporting 
spirni.  uidess  very  liberally  si)accd,  is  liable  to  short-circuit  adjacent 
spinils,  due  to  sagging  in  centre  of  coil,  caused  by  its  natural  expan- 
sion on  heating.  .Vnotlier  disadvantage  is  that  the  range  of  wire 
sizes  that  can  conveniently  be  wound,  and  arc  sclf-sui)porting,  is 
very  small.  This  limits  the  ohniic  values  obtainable  in  a  single  coil, 
which  militates  against  obtaining  the  best  grading  of  the  resistance 
from  a  regulation  point  of  view,  combined  with  utilising  thoir  full 
heal  dissipation  capacity  for  a  given  temperature  rise. 

The  resistance  wire  is  sometimes  wound  on  asbestos  tubes,  which 
are  obviously  not  satisfactory  either  mechanically  or  electrically. 
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The^ohmic  value  limitation  previously  mentioned  holds  -vrith  these, 
although^in  a  slightly  lesser  degree.  Sagging,  however,  is  prevented, 
and  they  are  not  so  liable  to  short-circuit  other  coils  in  case  of  wire 
breakage.  Since  the  resistance  cannot  be  embedded  in  the  asbestos 
tube,  there  is  a  low  safe  limit  to  the  number  of  turns  of  wire  per  given 
length  of  spiral,  which  if  exceeded  causes  trouble  due  to  expansion, 
tlie  consequent  slackening  of  wire  resulting  in  nuuiy  turns  short- 
circuiting  each  other,  especially  on  small  wire  sizes.  A  further  type 
of  resistanceconsistsof  a  porcelain  tube,  or  other  shape,  with  a  cement 
composition  coating  over  the  wire.     This  type  practically  overcomes 


Having  now  summarised  the  advantages  and  disa<lvantages  of 
many  forms  of  rheostats  in  use,  a  type  of  construction  will  be  de- 
scribed that  eliminates  the  general  faults  experienced,  and  is  adapt- 
able for  any  form  of  resistance  regulation. 

In  tliis  type  of  construction,  where  wire-wound  resisters  are 
utihsed,  the  individual  miits  are  made  as  indicated  in  Fig.  1,  which 
is  self-explanatorj'.  The  end  terminal  lugs  or  comiectors  consist  of 
tripLcate  tinned  sheet  brass  stampings,  which  are  so  ingeniously 
bound  and  clamped  to  cemented  core  and  wire  that  it  is  practically 
impossible  to  pull  them  asunder.     The  completed  winding  is  then 


Fig.  2. 


Fic.  3. 


all  the  disadvantages  pre^aously  outlined  ;  but  the  )jorcelaiii  is  apt 
to  crack  and  break  under  the  stress,  due  to  the  difference  in  expan- 
sion of  metal  and  porcelain.  Li  rare  instances  are  the  terminal  leads 
of  sound  mechanical  connection  with  the  wire. 

Rheostats  of  the  flat  disc  tji)e,  with  the  contacts  partly,  and  the 
resistance  whoUy,  embedded  in  enamel  or  cement  composition,  are 
without  many  of  the  previous  faults.  They  are  relatively  low  in 
price,  possess  fair  insulation,  occupy  little  space,  and  are  generally 
fireproof.     However,  the  range  of  resistance  and  capacities  obtain- 


finally  covered  with  a  thin  binding  and  iimlcil  i\c  loafing  of  cement 
An  identification  number  for  the  windiuL'  i^  ^i;iiii|i,il  on  the  terminal 
lugs  of  each  miit.  The  resistance  mafcjLiI  iisnl  lias  a  temperature 
coefficient  almost  zero  and  is  non-rusting,  oven  without  the  addi- 
tional protective  coating.  This  additional  precaution,  however,  is 
valuable  against  corrosive  effect  of  acid  or  otlier  fumes  sometimes 
encountered,  and  which  would  soon  corrode  through  unprotected 
wire  or  strip  resistance.  The  })artial  embedding  prevent.s  trouble 
line  to  exjiansion,  aiul  allows  a  large  range  of  wire  sizes  to  be  safely 


I 
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able  is  comparatively  small,  and  grading  of  the  resistance  to  defineii 
requirements  that  depart  from  the  manufacturer's  designed  standard 
cannot  be  obtained.  For  the  usual  rated  capacities  of  this  type  the 
temperature  rise  is  also  higher  than  for  other  tj^pes,  which,  though 
perhaps  not  detrimental  to  the  rheostat,  is  sometimes  objectionable 
for  other  reasons.  If  an  open  circuit  occurs  on  the  resistance  the 
whole  rheostat  has  to  bo  replaced. 


utilised.  The  steel  tube  core  makes  breakages  unknown.'^  The  imits 
arc  made  in  seven  dilTerent  sizes,  and  these,  with  a  single  layer  of 
wire,  arc  each  made  in  .■}()  difTcrcnt  ohniic  values,  .so  llial,  any  resis- 
tanco  grilling  requiri'ii  can  !«•  obtained.  The  total  range  is  from 
0'033  of  an  ohm  to  7,800  ohms  in  a  single  unit,  and  each  individual 
unit  must  j>iws  suf<;(?ssf\iUy  a  tost  <»f  1,000  volts  a))ptiod  between 
Btccl  tube  and  wire,  and  is  rejected  btrfore  completion  unless  its 
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ohmic  value  is  within  5  per  cent,  of  its  designed  sttandard.  This 
latter  feature  is  a  noteworthy  instance  of  the  care  taken  throughout, 
when  it  is  understood  that  manufacturers  of  resistance  wires  do  not 
guarantee  an  accuracy  of  less  than  5  per  cent,  ohmic  resstance  per 
given  length  of  wire. 

A  rheostat  utilising  the  smallest  unit,'"and  suitable  for  small  fan 
and  machine  regulation,  is  shown  without  cover  in  Fig.  2,  the  external 
view  as  Fig.  ."i. 

Fig.  -i  shows  the  assembled  resisters  for  a  larger  capacity  rheostat, 
the  face])late  being  of  treated  slate  insulated  by  mica  from  a  cast- 


A  rectangular  or  straght  jiattem  of  rheostat,  embodying  metal 
and  micanite  construction  throughout,  thus  being  practically 
unbreakable,  is  manufactured.  They  consist  of  a  neat  cast-iron 
framework,  on  which  mica  insulated  steel  bare  are  bolted.  Renewable 
extruded  metal  contacts  are  clamped  on  these  bars  (insulation 
washers  and  bushes,  which  are  difficult  to  inspect  and  often  defec- 
tive, are  eschewed).  The  res'stance  imits,  again,  are  directly  bolted 
to  the  contacts  as  shown  in  Fig.  5.  The  sliding  contact  brush  is 
of  massive  laminated  construction,  so  that  even  if  it  only  partially 
covers  a  contact  when  in  operation  no  detrimental  heating  occurs. 


Conrocr  Sar 


/ihs/s/<3/xes 


fTe/ct  of  Machine 


iron  supporting  ring.  Each  resister  unit  is  bolted  direct  to  the 
contact  on  fageplate  by  means  of  a  metal  rod  (which  also  serves  to 
carry  the  current)  with  lock'ng  washers  and  nuts.  Any  unit  can  be 
inspected  in  a  few  moments  and  effectually  locked  without  having  to 
dis.sever  any  portion  of  the  rheostat.  The  number  of  steps  Qbtain- 
able  in  this  circular  type  graduates  from  3  to  100  with  a  further  size 
gi-nng  ;i(X)  steps. 

By  tilting  a  third  terminal  on  the  faceplate  a  ])otentiometer  or 
differential  type  of  rheostat  is  obta-ned.  For  a  reversiljle  potentio- 
meter two  rheostats  can  be  u.sed,  mechanically  coupled  together,  and 


The  brush  pressure  is  capable  of  eassy  adjustment,  and  alteration 
of  the  brush  position  (i.e.,  regulation)  is  obtained  by  means  of  a 
square  threaded  sleeve  on  a  screwed  steel  operating  spindle.  A 
second  guiding  spindle  is  provided  which  allows  ease  of  operation 
without  interfering  with  the  pressure  of  brush  on  the  contacts.  If 
the  guiding  spindle  is  omitted,  as  is  the  case  in  some  rectangular 
tjiies,  tlie  turning  movement  tends  to  rock  the  brush  with  conse- 
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(lie  terminals  electrically  connected.  Alternatively,  it  can  bo 
obtained  by  mean.s  of  a  single  rheostat  having  two  faceplates,  the 
individual  resistance  units  being  mounted  on  rods  directly  con- 
nected to  the  contacts  on  cneh  facei)lale,  but  the  contact  arms 
rotated  in  ojjpositc  directions  by  means  of  bevel  gearing  on  centre 
operating  Hpiiidlc  between  the  two  faceplates. 

Offlinary  reversible  potentiometer  rheostats  usually  consist  of 
one  Het  of  resisters  with  two  distinct  sets  of  contacts,  the  contacts 
■Old  reniBtiiiKc  heinc  iiiterccmnccted  by  wires  to  save  the  expense  of  a 
doulile  wt  of  resiHters.  Hy  the  above  arrangements  this  is  simply 
:itiaiiii.il  wiiliiiiit  111..  .1-.   ..(  1)...-..  (roiililcHoinc  interconnections. 


Fio.  10. 

quent  alteration  of  brush  contact  pressure.  The  external  rheostat 
appearance  is  clearly  illustratetl  in  Fig.  C,  which  is  for  a  separate 
mounting  type. 

For  a  reversing  potent 'onieter  ty]ie  the  arrangement  is  sho\ni 
diagrammaticnlly  in  l''ig.  S.  while  the  method  of  mounting  re.sistcrs 
a])pears  in  Fig.  7. 

For  current  capacities  larger  than  can  eon\eniently  be  obtained 
by  the  above  miits,  tlie  resisters  are  of  ea.st  grids  which  are  bolted 
direct  on  to  very  massive  extruded  brass  contactJ)  clamjied  on  to 
mica  in.sulato<l  steel  bars.  Due  jnovision  is  made  for  any  expansion 
due  to  healing  in  the  desit'ii  of  the  n-sister  itself,  without  any  neees- 
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sity  for  springs  or  other  compensating  adjusting  devices.  The 
laminated  brush  pressure  is  spring  controlled  and  self-aligning,  and 
a  notching  device  is  fitted  which  indicates  to  the  operator  when  brush 
is  "  fidl  on  "  a  contact  step.  The  brushes  are  made  very  massive, 
however,  as  an  additional  precaution  against  overheating,  as,  of 
course,  very  large  current  capacities  are  obtainable  in  this  type.  An 
example  is  illustrated  in  Fig.  9  which  is  for  a  hand  and  motor 
operated  rheostat  having  50  steps,  field  current  of  (iOO  amperes. 
Th's  consists  of  three  rheostat  miits  momited  and  operated  together 
in  parallel  in  order  to  obtain  the  capacity  with  range  required,  and 
is  a  good  example  of  the  adaptability  of  this  iype  of  construction. 
(iljThe  number  of  joints  in  the  path  of  the  current  in  these  rheostats 
is  less  than  in  any  other  form  obtainable — that  is  to  say,  there  are 
fewer  points  of  localised  heating.  The  simphcity  of  this  "  grid 
resister  direct  on  contact  "  method  of  construction  is  exemplified  by 
Fig.  10,  and  should  be  compared  with  the  usual  frames  of  resistance 
connected  by  wires  or  straps  to  a  faceplate.  The  illustration  shows 
a  partially  assembled  motor  or  hand-operated  rheostat  arranged  for 
forced  air  draft  cooling,  the  cast  resisters  being  clearly  seen.  The 
completed  rheostat  is  shown  in  Fig.  11.  The  arrangement  is  such 
that  immediately  the  field  switch  is  closed  the  fan  motor  is  started, 
and  an  indicating  dev'ce  is  provided  which  ensm'es  that  the  fan  is  in 
continual  operation. 
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For  the  largest  iiiacliinc.  wlu-ro  a  main  field  rheostat  is  required, 
it  becomes  .somewhat  cumbersome  and  expensive  if  natural  draft 
cooling  is  adopted  for  a  normal  temperature  rise,  due  to  the  large 
quantity  of  heat  to  be  dissipated.  By  utilising  forced  ventilation  a 
smaller,  therefore  less  expensive,  rheostat  can  be  used,  wliile  the 
temperature  can  be  kept  very  low.  With  turbine-driven  generator.; 
rrangetnent.s  can  sometimes  be  made  so  that  air  at  high  velocity 
HI  be  led  from  the  machine  to  rheostat,  thus  avoiding  a  motor- 
"peratcfl  fan  .specially  for  the  rheo.stat. 

Siiliicicnt  lias  been  said  to  indicate  that  rheostats  can  1x5  made 
'■oiiip;irable  to  the  machines  they  control  as  an  engineering  work, 
electrically,  iiiechanically  and  in  appearance.  It  is  also  significant 
that  several  supply  authorities  have  stated  this  general  type  of 
•construction  in  their  .sfjccification.s. 

Other  refinements  for  electrical  or  mechanical  remote  control, 
«"ch  as  indicators  for  the  number  of  steps  in  circuit,  or  which  visibly 
indicate  whether  the  contact  brushes  are  full  or  only  partially  on  a 
<-onta('t,  field  switch  interlocking  devices,  &c.,  although  interesting, 
do  not  come  within  the  siojie  of  this  article. 

The  whole  of  the  a)iparatiis  herein  illn.strated  is  of  the  British 
\\ est  iijrhousf  Co.  s  manufacture,  and  the  wrlt<T  is  indebted  to  them 
for  therr  periiiission  to  pulillsh  ilii-  iMr<iiiii;itiiiM  uUitnm  to  siime. 


METHODS  OP  MEASURING  THE  STRENGTH  OF 
WIRELESS  SIGNALS.* 

BY    E.    W.    MAKCHAXT. 

{Concluded  from  page  270.) 

Before  leaving  this  subject  it  may  be  of  mterest  to  say  something 
about  the  developments  that  have  recently  been  made  in  the  form 
of  the  audion  of  Lee  de  Forest  and  the  Lieben  Reisz  relay.  These 
two  pieces  of  apparatus  do  not  differ  in  any  fundamental  principle, 
though  they  differ  m  form.  In  the  Lieben  Reisz  relay  the  ions,  dis- 
charged from  a  cathode  of  special  form,  are  shot  through  a giid  made 
of  thin  aluminium  sheet.  The  biUb  of  the  lamp  is  made  in  two  jiarts ; 
the  cathode  or  heated  element,  which  consists  of  a  thin  platinum 
strip  coated  with  oxide  of  lime,  is  placed  in  the  lower  bulb,  and  the 
anode,  wliich  in  the  later  form,  consists  of  a  spiral  of  alumuiium  wiie 
2  mm.  in  diameter,  is  arranged  in  the  upper  half  of  the  bulb.  The 
grid  is  at  the  jmiction  of  the  two  biUbs.  When  there  is  no  P.D.  between 
the  grid  and  the  heated  element,  the  electrons  discharge  through  the 
holes  of  the  grid  and  a  current  passes  between  the  cathode  and  the 
alummium  anode.  In  the  usual  arrangement  of  the  valve,  a  local 
batterj'is  used  to  produce  the  current  from  the  anode  to  the  heated 
cathode.  If  a  P.D.  is  applied  to  the  grid,  i.e.,  if  the  receiving  cir- 
cuit condenser  of  a  wireless  receiver  is  eormected  between  the  grid 
and  the  heated  element,  the  passage  of  the  electrons  through  the 
holes  of  the  grid  is  affected,  and  the  current  m  the  local  circuit  is 
varied.  The  variation  in  current  produced  in  this  waj'  may  be  much 
greater  than  that  m  the  current  between  the  grid  and  the  heated  ele- 
ments, and  thus  the  bulb  may  be  used  as  a  relay  for  magnifying  cur- 
rents. Li  the  audion  the  elements  are  arranged  somewhat  differently, 
and  m  the  later  forms  a  tantalum  filament  has  been  used  with  a  grid 
and  plate  of  nickel,  the  three  elements  being  only  -i- in.  apart  from 
each  other.  This  detector  is  claimed  to  be  quantitative  up  to  the 
critical  pomt  where  saturation  occurs,  and  this  seems  to  be  borne  out 
bj'the  shape  of  the  curves  shown  for  the  Fleming  valve  with  the  fila- 
ment close  to  the  plate,  but  the  quantitative  nature  of  the  curves  is 
only  a]ii)roximate,  and  it  seems  very  unlikely  that  the  detector  can 
be  used  for  really  accurate  work  imless  calibration  is  very  frequent, 
even  more  frequent  than  is  necessary  with  a  crj'stal  detector.  Holweck 
has  recently  described  a  detector  with  a  coated  cathode  (Wehnelt) 
in  which  the  distance  between  the  grid  and  the  cathode  has  been  re- 
duced to  01  mm.  A  detector  of  the  same  type  has  recentlj' been  de- 
veloped by  iMajorana  using  a  tantalum  filament  in  a  bulb,  with  a  P.D. 
in  the  local  circuit  up  to  50  volts.  In  the  later  form  of  the  Lieben 
Reisz  relay  an  atmosjihere  of  mercury  vapour  is  used,  and  latterly  the 
Cooper- Hewitt  Co.  have  develo|)ed  a  receiver  based  on  the  well-known 
mercury  vapour  rectifier,  which  evidently  is  similar  in  ojieration  to 
the  Lieben  Heisz  valve. 

Among  others  which  might  appear  to  offer  considerable  possibilities 
for  accurate  work  are  the  magnetic  and  the  electrolyti*  detectors. 
We  have  tried  one  or  two  forms  of  magnetic  detector,  but  though 
they  are  very  reliable  we  have  not  hitheito  been  able  to  obtain 
sufficient  sensibility  to  enable  them  to  be  used  for  measuring  weak 
signals  ;  also  it  is  doubtful  whether  the  detector  is  rcallj''  as  reliable 
for  accurate  measurement  as  might  be  expected.  If  the  JIarconi 
form  of  detector  is  used,  for  example,  it  would  seem  unlikely  that  the 
character  of  the  wire  all  along  the  band  would  be  suOicientlyuniform, 
especially  at  the  joint,  to  make  it  completely  satisfactory  for  the 
|iurpo.se  of  accurate  mvcstigation.  The  electrolytic  detector  is  one 
with  which,  personally,  I  have  had  little  experience;  from  its  nature 
one  would  not  exjiect  it  to  prove  very  reliable  for  accurate  measure- 
ments. Those  who  have  used  these  detectors  in  jiractice  speak 
highly  of  them  (among  the  most  notable  users  may  be  mentioned  Col. 
Ferric  and  Fessenden),  but  there  has  been  very  little  published  in 
connection  with  them  giving  quantitative  results. 

The  number  of  stations  now  o])erating  with  continuous  waves  is 
small,  but  there  is  little  doubt  that  the  tendency,  especially  for  long- 
distance and  therefore  long-wave  transniLssion,  is  in  the  direction 
of  u.suig  continuous  waves,  and  it  may  bo  worth  while  to  say  some- 
thing about  the  detectors  wliich  have  been  em)iloyed  to  receive  tli(mi. 
The  Ix'st  known  of  these  detectors  is  the  heterodyne,  originally 
invented  by  Fessenden.  The  priiicii>lc  of  this  detector  is  that  tlic 
received  current  shall  flow  roimd  the  coil  of  a  special  telojihouo,  and 
shall  attract  or  rejiel  a  similar  coil  attached  to  the  diajihragm  of  a 
telejihone  carrying  a  current  of  nearly  the  .same  frec|Uency  produced 
locally.  Till'  alternation  of  attraction  and  rejiulsioii  between  the 
two  coils  will  fle]iend  upon  the  ditTerence  in  frequency  betHeeli  the 
currents  in  the  two  coils,  and  the  note  given  out  by  the  heterodyne 
may  Iw  controlled,  therefore,  by  varj-ing  the  frequency  of  the  current 
in  the  local  circuit.     The  lieterodjnic  receiver  requires,  therefore, 
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to  enable  it  to  be  used  for  measurement,  a  constajit  local  current  of 
high  frequency.  Tills  current  is  usiiallv  produced  by  a  Poulsen  arc. 
ProWded  this  ciurent  is  kept  constant,  both  in  magnitude  and  fre- 
quency, the  strength  of  signal  may  be  estimated  from  the  sound 
given  out  by  the  receiver.  The  only  method  that  has  hitherto  been 
tried  is  that  in  which  a  non-inductive  resistance  is  shunted  across  the 
telephone  and  the  resistance  reduced  imtil  no  sound  is  audible.  This 
method  will  be  discussed  at  greater  length  later,  but  it  is  not  a 
very  acciu'ate  method.  When  it  is  used  for  measuring  the  strength 
of  signal  received  from  a  spark  station,  where  the  number  of  oscilla- 
tions in  a  spark  train  rarely  exceeds  40  or  50,  it  is  clear  that  its  opera- 
tion will  be  irregular  and  the  receiver  nothing  like  so  efficient  as  it 
is  when  working  with  continuous  waves.  The  wave  train  on  a  3,000 
metre  wave  will  last  about  „^^of  a  second,  and  if  the  heterodyne 
is  arranged  to  give  a  note  with  a  pitch  of,  say,500  per  second,  it  is 
quite  likely  that  the  spark  signal  will  be  very  weak.  If  it  happens 
that  the  spark  signal  when  it  is  first  received  is  90*  out  of  phase  with 
the  local  current,  it  will  be  in  phase  with  the  local  current  when  the 
spark  ceases,  and  the  difference  in  the  attraction  between  the  coils, 
for  maximum  repulsion  and  maximiun  attraction,  which  depends  on 
the  product  of  the  two  currents,  wiU  be  less  than  half  of  what  it 
would  be  for  continuous  waves;  while  if  thepliase  relations  are  such 
that  the  cuiTent  isOOdeg.  out  of  phase  when  the  middle  of  the  spark 
is  received,  the  sound  in  the  heterodjme  will  be  even  weaker.  Some 
stress  has  been  laid  on  the  operation  of  this  receiver,  as  the  results 
of  experiments  have  been  published  in  which  the  efficiencies  of  arc 
and  spark  transmission  have  been  compared  by  estimating  the  strength 
of  signal  received  on  the  heterodyne.  Such  comparisons  are  clearly 
unfavourable  to  the  spark  system,  as  has  been  pointed  out  by  Hogan. 

A  method  of  receiving  continuous  waves  has  recently  been  de- 
scribed by  Goldschmidt  and  has  been  given  the  name  of  the  tonewheel. 
This  receiver  is  really  a  mechanical  toothed  wheel  contact  maker  ; 
the  wheel  is  driven  at  such  a  speed  that  the  contact  in  the  oscLUatiiig 
circuit  is  broken  at  every  half  oscillation  of  the  received  current,  thus 
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Fig.  .5. — Tests  of  Shunted  Telephone  Method  (Braun)  snowixti 
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transforming  the  high-fref|ii(ni  v  .ilfniiMling  current  into  an  inter- 
rui)teddirei:t  current, if  the  win  rl  i  mi-  -yiichronoiisly.  It  is  clear  tliat 
this  wlieel  can  only  be  u.sedun  low  li(i|iiencies  (or  long  wave  lengths). 
since  the  peripheral  .speeds  necessaiy  to  eiuible  it  to  operate  on  a  (iOO 
metre  wave,  for  example,  would  be  exceedingly  high.  With  a  tooth 
[jitch  of  Oo  mm.  the  necessaiy  peripheral  s])eed  on  a  fi-equency  of 
100,000  (or  .3,000  metre  wave)  is  50  metres  per  second,  which  is,  of 
course,  a  i)Ossible  sjieed.  If  the  contacts  on  the  wheel  can  be  made 
good,  the  tonewheel  sliould  ])rove  a  very  useful  device  for  accurate 
quantitative  nieasiiienunts,  but  there  are  many  mechanical  difficul- 
ties involved  in  its  (operation,  such  as  the  maintenance  of  a  constant 
^peed,  which  must  make  it  rather  a  difficult  piece  of  apparatus  to 
manipulate. 

It  is  imj)ossible  to  deal  in  detail  with  aU  receivers,  but  the  tikker 
"I  I'oulscn  and  the  new  Marconi  detector  with  variable  condenser 
!  lining  should  both  jjrovc  valuable  for  measurements  of  continuom 
Wavr'S. 

Inslrumenta  jor  Use  in  Meaimring  Circuit. — Although  it  can  hardly 
be  regarded  a»  an  ap])aTUtii8  for  exact  measurement,  a  very  interesting 
form  of  galviuiometer  in  the  shape  of  a  sensitive  nerve-muscle  com- 
bination from  a  frog's  leg,  has  been  employed  byM.  Tx'feuvre  to  record 
the  signals  from  the  Eiffel  Tower.  The  nerve  takes  the  place  of  the 
giilvnnometer  in  I  he  detector  circuiti,  and  the  signal  |>rodiiceH  a  curroul 
through  it  which  causes  a  sharp  contraction  of  the  muscle.  So  ipilek- 
acting  is  this  eombinntion  that  the  dots  and  dashes  of  the  spark  from 
the  Kitlel  Tower  are  easily  tietcetcd.  The  exi.eriments  of  AI.  [/■feiivir 
are  interesting  in  that  tlicy  show  how  Hetisitivo  is  this  combination  (the 


first  knoflii  method  of  detecting  the  presence  of  an  electric  current)  as 
a  galvanometer. 

Many  measurements  have  been  made  by  a  shunted  telephone. 
If  the  telephone  is  shunted  by  a  non-inductive  resistance,  and  the 
resistance  is  varied  luitil  no  sound  is  heard  in  it,  some  measure  is 
obtained  of  the  strength  of  the  current  through  this  circuit.  This 
method,  m  effect,  amounts  to  reducing  the  telephone  current  to  a 
known  value  determined  by  the  sensibility  of  the  ear  to  the  somid 
which  the  telephone  produces.  It  is  not  a  null  method,  in  that  the 
measurement  is  made  by  reducmg  the  soiuid  in  the  telephone  until 
it  is  inaudible.  It  is  clear  from  the  modus  operandi  that  a  great  deal 
depends  on  the  "personal  equation"  of  the  operator.  Austin  has  intro- 
duced a  term  which  he  caUs  the  audibUity  factor.     It  is  defined  by 

the  ratio  ■— — ,  where  R  is  the  equivalent  resistance  of  the  telephones 

o 

and  S  the  resistance  that  is  shunted  across  it.  The  loudness  of  a 
signal  determmed  in  this  way  is  foimd  by  him  to  be  proportional  to 
the  galvanometer  deflection  with  a  crystal  detector,  i.e.,  to  the  square 
of  the  oscillating  current.  A  number  of  tests  have  also  been  made  by 
Braim  which  have  been  plotted  as  a  curve  {see  Fig.  5).  It  will  be 
noticed  that  the  points  on  this  curve  are  fairly  regular,  and  that  the 
method  appears  to  hold  out,  under  favourable  conditions,  some  hope  of 
accuracy.     Other   experiments    have    been    made   by    Klages   and 
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Current  in  Sending  Antenna. 

Fio.  6. — Tests  of  Shunted  Telephone  Method  (Klaoes  and 
Demmler)  with  Galena  Detector. 

!  )cmmler  witli  two  different  observers,  the  results  of  which  have  been 
])iottcd  in  J'^ig.  6,  and  which  are  very  far  from  lying  on  any  regular 
curve.  'J'hese  two  observers  have  come  to  the  conclusion  that  for 
quantitative  work  the  method  is  useless.  This  conclusion  is  borne 
out  by  experiments  I  have  miwle  on  this  method  of  test.  I  have 
found  it  almost  imjiossible  to  meastu'c  sipial  strength  with  any 
approach  to  accuracy,  ])inlly  on  nccomit  of  the  varj'ing  sensibility 
of  the  ear  and  partly  because  of  the  effect  of  snuvlline(iualities  intlu' 
calibrating  current  on  the  andil)ility  or  non-audibility  of  the  sound 
in  the  telej)honc.  Where  no  other  method  is  possible  the  shunted 
tele))hone  must  be  u.sed,  and  it  gives  a  rough  idea  of  signal  strength, 
but  it  seems  to  me  of  very  little  value  for  accurate  quantitative  work. 
Before  leaving  the  subject  of  mea.surement  by  .shunted  telephone 
it  may  be  of  interest  to  refer  to  a  novel  form  of  teleiilione  which  ha.s 
reci>ntly  received  some  attention,  i.e.,  tlu-  condenser  or  static  tele- 
])hono.  The  fact  that  a  conden.ser  carrj'ing  an  altenuiling  mrreiiti 
gave  out  considerable  soiuid  wa.s  first  noticed,  I  believe,  in  coiuu'C- 
tion  withDuddell'sexjierimcMl  with  the  musical  arc  Ortand  Riegen 
have  made  a  number  of  rxpcrimeuts  with  a  coijdenser  of  about 
(It).'')  mfd.  uai)acity  (construct  eel  with  paper  dielectric  interleaved  with 
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tinfoil  sheets.  Holes  were 'cut  through  the  centre  and  at  the  edges 
of  the  condenser  to  find  out  whether  it  vibrates  as  a  whole  or  only 
at  the  edges.  Indiarubber  was  then  substituted  for  paper  and 
aluminium  plates  O-OOI  mm.  thick  for  tinfoil  to  make  the  moving 
j)arts  as  light  as  possible.  An  E.JI.F.  of  240  volts  was  used  between 
the  plates  of  the  condenser  to  increase  the  sensitiveness  of  it,  the 
(ibject  being  the  same  as  that  effected  by  using  a  permanent  magnet 
to  ijicrease  the  sensitiveness  of  a  polariS3d  relay.  This  arrangement 
when  tested  with  a  microphone  gave  considerable  sensibilty,  but 
was  not  so  good  as  an  ordinarj'  telephone. 

Before  leaving  the  subject  of  telephone  measurements  there  is  one 
further  point  to  be  considered  in  the  arrangement  of  the  receiving 
circuit,  namelj',  the  use  of  a  block  condenser  shunted  on  the  tele- 
phone. This  condenser  has  been  constantly  used,  but  in  our  tests, 
though  we  used  it  at  first,  it  was  finally  discarded.  The  best  result 
with  a  block  condenser  is  obtained  when  the  telephone  and  condenser 
are  in  time  for  the  musical  note  of  the  spark.  Where  this  note  is  a 
pure  one  the  condenser  is  advantageous,  but  where  the  note  is  a  low- 
jiitched  somid,  such  as  is  heard  from  Paris,  the  harmonics  of  the 
,soimd  are  relatively  important,  and  several  maxima  niaybefoimd  for 
different  values  of  the  condenser  capacity  corresponding  to  these  har- 
monics. For  quantitative  work  where  signals  of  different  notes  have 
to  be  compared,  for  example,  the  signal  from  a  buzzer  with  the  signal 
from  a  station,  I  beheve  the  unshunted  telephone  is  best. 

For  accurate  measurement  of  current  there  is  no  doubt  that  some 
form  of  galvanometer  is  the  most  suitable.  In  our  ear^y  experiments 
we  employed  an  ordinaiy  Broca  galvanometer  with  a  sensibility  of 
about  4(Ki  mm.  per  microampere  and  a  period  of  about  nine  seconds. 
Tliis  gahanometer  was  quite  satisfactory  when  conditions  were  good, 
and  when  a  long  signal  was  emitted,  but  when  atmospherics  were  bad 
and  when  the  signal  or  dash  lasted  for  only  a  second  or  so  the  galvano- 
meter was  not  of  much  value.  As  first  adjusted  it  was  very  suitable 
for  measuring  the  five  single  dashes  that  were  sent  out  by  Norddeich, 
as  the  dots  produced  acumula'-i  ve  deflection,  the  needle  swinging  back 
and  reaching  zero  just  as  the  second  series  of  dots  came  through. 
Some  satisfactory  meastirements  were  made  in  this  way.  As  no  in- 
formation could  be  obtained  as  to  the  strength  of  the  Norddeich  send- 
ing antenna  current,  however,  the  measurements  were  abandoned. 

A  very  sensitive  galvanometer  has  recently  b;en  constructed  by 
M.  Abraham,  of  Paris,  iji  which  he  has  b  ;en  able  to  obtain  a  sensi- 
bility of  240  mm.  per  micro-ampere  with  a  period  of  less  than  one- 
tenth  of  a  second.  In  this  instrument  a  very  powerful  field  of 
20,000  gauss  is  employed  and  exceedingly  fine  wire  in  the  moving  coil. 
This  galvanometer  was  used  in  connection  with  the  measurements  be- 
tween ParLs  and  Washington,  tofindthe  velocity  of  propagation  of  the 
signals  a<^ross  the  Atlantic.  It  is  remarakble  for  the  clearness  of  the 
definition  of  the  spot  of  light  reflected  from  the  mirror  used  to  record 
the  motion  of  the  coil.  It  was  foimd  possible  to  measure  the  time 
interval  between  two  successive  signals  to  within  ,-5055*^  of  a  second. 

The  galvanometer  with  which  I  have  had  most  experience  is  the 
Einthoven  thread  galvanometer,  but  as  this  work  has  recently  been 
published  I  need  not  say  very  much  about  it  here.  With  a  high 
magnification  it  is  possible  to  get  a  sensitiveness  of  400  mm.  per 
microampere,  with  a  period  of  about  rroth  of  a  second.  The  period  of 
the  thread  can  only  be  estimated,  as  the  motion  of  it  is  ver\-  nearly 
critically  damped  at  this  sensitiveness.  The  inuige  of  the  fibre  at 
this  magnification  is  about  2  mm.  wide.  The  edge  of  the  image  is 
not  always  quite  sharp,  but  it  is  possible  to  read  it,  as  a  rule,  to  about 
\  mm.  mider  favourable  condition.  With  a  smaller  magnification 
and  a  sensitiveness  of  about  40  mm.  ])er  microampere,  it  is  possible 
to  measure  one-tenth  of  a  millimetre  on  a  record,  and  for  nnich  of  our 
work  the  latter  arrangement  hiis  been  preferred  on  account  of  the 
greater  ease  of  adjustment.  The  difficulty  in  using  this  instrument 
is  its  ra])id  variation  in  sensitiveness,  and  this  must  be  watclu^d  by 
having  an  arrangement  for  easily  testing  it.  The  advantage  of  a 
photographic  recortl  such  as  is  obtained  with  the  Einthoven  is 
sufficiently  obvious,  and  this  galvanometer  fitted  with  a  recording 
device  is  certainly  one  of  the  most  effective  for  measuring  the  strength 
of  wireless  signals. 

Measurement  0/  Decrement. — The  measurement  of  the  decrement 
of  a  wave  train  is  a  measurement  of  such  importance  that  it  would  be 
undesirable  to  conclude  a  lecture  on  the  measurement  of  signal 
strength  without  referring  to  it.  The  decrement  measured  in  a 
secondary  circuit  is  really  the  sum  of  three  decrements:  (I)  The 
decrement  of  the  wave  train  emitted  })y  the  transmitting  aerial  ; 
(2)  the  (iccreiiu'iit  of  the  receiving  aerial  ;  and  (3)  the  decrement  of 
the  N<(on<lary  circuit  of  the  receiving  .systcni.  In  order,  therefore, 
to  obtain  a  measurement  of  any  one  of  these  three  thr'  other  two 
decrements  should  renuiin  ccmstant.  The  decrement  is  nearly  alway-i 
measured  by  the  Bjerknes  or  half-deflection  method.  This  method 
may  be  verj'  readily  used  where  a  photographic  record  is  being  nm  Ic, 
as  the  strength  of  the  oscillating  current  can  b-  measured  (I)  when 


the  secondary  circuit  is  in  time,  (2)  when  the  secondary  circuit  is  a 
known  amount  out  of  tune.  The  decrement  can  then  be  estimated 
from  the  well-known  formula. 

In  conclusion,  may  I  express  the  hope  that  a  number  of  members 
of  this  society  will  take  up  the  subject  of  the  accurate  measurement 
of  wireless  signals,  and  attempt  to  imdertake  tests,  as  I  am  sure  that 
measurements  of  this  kind,  in  combination  with  meterological  obser- 
vations, will  do  more  than  anything  else  to  increase  our  knowledge  of 
the  conditions  which  affect  the  transmission  of  wireless  messages. 


BALANCE  SYSTEMS  OF  PROTECTION.* 

BY    C.   ('.    G.^RRARD. 

(Concluded  from  p.  238.) 

Summari/. — The  author  deals  in  some  detail  with  the  Merz-Price  sys- 
tems of  protecting  cables,  generators  and  transformers,  and  concludes 
with  a  discussion  of  the  use  of  split  conductors  so  as  to  avoid  the  employ- 
ment of  pilot  wir"s. 

Balance  Protection  of  Branch  Feeders. — The  application  of 
the  Merz-Price  system  to  branch  feeders,  or  tees,  which  has 
found  most  favour  is  the  voltage  balance  system,  and  is  illus- 
trated in  Fig.  10.  It  wUl  be  seen  that  under  normal  conditions 
the  sum  of  the  voltages  induced  in  the  secondaries  of  the  three 
current  transformers  is  zero.     A  fault,  or  earth,  anywhere  in 

Branch 
Feeder 


Fig.  10. — MerzPrice    Voltage   B.\lance   Protection   for    Branch 
Fekoek. 

the  main  cable  or  branch  upsets  tlie  balaiu'e  and  the  whole  of 
the  switches  are  tripped.  It  is  very  necessary  that  the  current 
transformers  should  have  straight  line  secondary  voltage 
characteristics  at  all  loads,  as  it  is  only  by  this  means  that  the 
voltages  induced  will  be  proportional  to  the  primary  currents 
and  tripping  on  overloads  prevented.  This  is  the  more  neces- 
sary where  more  than  one  tapping  is  taken  ofi.  In  fact,  it  is 
improbable  that  the  system  can  be  u.sed  at  all  if  more  than 
three  branch  feeders  are  employed.  The  use  of  the  balanced 
voltage  system  for  tees  is,  however,  to  be  preferred  to  the 
current,  or  magnetic,  balance,  in  that  it  can  also  be  u.sed  for 
feeders  and  mains  generally,  and  thus  one  universal  .scheme  is 
available  for  all  cable  protection. 
Alternating-current  Tripping  with  Balance  Protection.  -In 

the  i<<ic'u,\ui:  ii-rnaiks,  wlicM  tlh-  faull  lUirrnl  in  I  lie  |)ili)t  was 
not  used  directly  to  operate  tlw  tripping  coils,  an  uiixiliary 
source  of  continuous  current  was  u.sed  for  this  purpose.  .Many 
engineers  who  have  had  considerabli^  e.\])erience  with  the 
Merz-Price  system  recommend  the  continuous-current  trip. 
An  alternating-current  trip  can,  however,  be  arranged  as  in 
Fig.  11.  It  will  be  seen  that  the  relays  in  operating  close  the 
circuit  of  the  current  transformers  tlnougii  tiie  trip  coils. 
Uniciw  the  feeders  arc  long,  it  is  ueces.sary  artificially  to  increase 

•  Copyright.     All  rights  reserved. 
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the  resistance  of  the  pilot  wires  in  order  that  the^  cui-rent 
transformers  may,  when  a  fault  occm's,  induce  sufficient 
voltage  to  operate  the  trip  coil.  In  the  case  of  a  fault  fed  from 
both  ends  the  current  transformers  help  each  other  to  send 
cmTent  through  the  pilot,  and  tliis  latter,  if  too  short,  acts  as  a 
short  circuit  and  prevents  sufficient  voltage  being  induced  to 
work  the  trip  coil.  Hence  the  need  of  the  artificial  resistance. 
Determination  of  the  Tripping  Current  with  Merz-Price 
Protection. — The  ]Merz-Price  system,  being  a  somewhat  com- 
plicated one,  the  calibration  of  the  apparatus  involved  is  by  no 
means  a  simple  process.  This  is  especially  the  case  with  the 
balanced  voltage  syetem.  The  use  of  relays  simplifies  matters 
considerably,  as  these  have  small  impedance,  and  it  is  not 
necessarv  to  allow  for  the  varying  impedance  of  the  trip  coils. 
Under  any  circumstances,  however,  the  calibration  is  affected 
by  the  length  of  the  pilot  wires,  impedance  of  the  current 
transformers,  &c.,  and  it  is  a  matter  for  an  expert  to  predeter- 
mine the  tripping  cmTents  and  to  lay  out  the  scheme  to  give 
satisfactorv  lesults.  The  number  of  methods  of  application 
of  the  Merz-Price  scheme  is  very  large,  but  it  is  a  very  sound 
principle  to  choose  the  simplest  possible  and  one  that  is  capable 
of  extension  with  the  growth  of  the  plant.  In  any  case  the 
system,  owing  to  its  inherent  complexity,  is  only  justified  for 
large  and  important  undertakings. 

Effect  of  Capacity-Currents  in  the  Merz-Price  System. — 

The  caj)acity  current  of  the  pilot  cable  is  of  importance  with 
the  balanced  voltage  system.  In  order  to  limit  the  eft'ect  to  a 
minimimi  it  is  necessary  to  keep  the  maximum  voltage  which 
can  be  induced  in  the  pilot  cable,  under  short-circuit  conditions, 
as  low  as  possible.    Having  determined  what  this  is,  the  capa- 
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city  cm-rent  of  the  pilot  must  be  calculated  in  order  to  see  that 
there  is  no  danger  of  it  being  large  enough  to  trip  the  switches. 
Faye-Hansen  and  Harlow  (loc.  cit.)  recommend  a  factor  of 
safetv  of  1  in  tliis  ronnection  as  beint;  desirable. 

Break  in  the  Pilot  Wire  with  Merz-Price  Protection.— If  a 
break  occur  in  the  pilot  wii-e  circuit  on  the  balanced  voltage 
system  (such  as  is  used  generally  for  feeders)  there  is  nothing 
to  show  that  this  has  occurred,  and  when  a  fault  comes  on  the 
protective  gear  will  be  inoperative.  Frequent  inspection  and 
testing  of  the  pilot  circuit  is,  therefore,  necessary.  With  the 
balanced  cmrent  system  such  a  break  immediately  results 
(if  the  current  flowing  is  large  enough)  in  the  section  switches 
o])ciating. 

Balanced  Current  Protection  for  Feeders. — In  the  Paper 
before  refiared  to  Faye-Hansen  and  Harlow  describe  a  scheme 
whereby  the  balanced  current  system  is  applied  to  the  protec- 
tion of  cables,  and  for  which  they  claim  the  following  special 
advantages  :  (1)  No  relays,  (2)  no  auxiliary  source  of  tripping 
current,  (3)  accurate  balancing  of  the  transformers  not  neces- 
sary. 

The  anangement  is  shown,  as  for  a  single  phase,  in  Fig.  12. 
'J'iie  principle  is  that  of  the  balanced  current  System  whereby 
ecjuipotential  points  (under  healthy  conditions)  are  obtained 
in  each  station  by  means  of  tappings  from  the  transformer 
secondaries  and  additional  resistances.  The  resistance  shown 
is  approximately  equal  to  the  resistance  of  one  of  the  pilot 
wires.  Under  normal  conditions  the  middle  point  of  the 
secondary  is  at  the  same  potential  as  the  end  of  the  resistance  : 


therefore,  no  current  will  flow  through  the  trip  coil.  A  fault^ 
upsets  this  balance  and  the  trip  coil  is  excited.  Applying  this" 
method  to  a  three-phase  circuit  the  connections  become  some- 
what complicated,  and  the  number  of  pieces  of  apparatus  to  be- 
balanced  relatively  large.  Faye-Hau.sen  and  Harlow  have 
made  a  detailed  comparison  between  their  system  and  the 
balanced  voltage  system  with  continuous-current  and  alter- 
nating-current trips  respectively  (Figs.  1  and  11).  The- 
balanced  voltage  system  with  continuous-current  trip  yields, 
on  the  whole,  the  best  results,  and  has  the  lowest  voltage  in  the 
pilot  wire,  &c.  It  has  the  disadvantage  of  requiring  a  source- 
of  continuous  current  for  tripping.  Balanced  voltage  with 
altcrnatins-current  tiipping  (Fig.  11)  comes  next  and  yields 
comparable  results.  Of  course,  the  capacity  of  the  current 
transformers  has  to  be  larger  than  with  continuous-current 
tripping.  The  Faye-Hansen  and  Harlow-  method  requires  stOl 
larger  current  transformers,  but  not  such  large  ones  as  to 
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Fig.  12. — Faye-Hansen  and  H.iRLOw's  Modified  Current  Balance; 
■   Pbotection  for  Feeders. 

render  their  use  prohibitive.  The  values  for  the  secondary 
output  in  volt-amperes  when  tripping  occurs  being  for  the- 
three  systems  about  7  watts,  54  watts  and  190  watts  respec- 
tively. The  results  as  regards  the  value  of  fault  cru:rent  re- 
quii-ed  for  tripping  with  the  Faye-Hansen  and  Harlow  method 
are  not  very  different  from  the  balanced  voltage  system,  and 
the  advantage  is  present  that  only  two  pilot  wires  are  used  for 
a  three-phase  system  as  against  three  for  the  balanced  voltage 
method.  As  regards  the  practical  operation  of  this  modifica- 
tion of  the  balanced  current  protection  of  feeders,  results  are- 
not  known  to  the  present  author.  It  would  appear,  however, 
that  the  system  should  be  useful  in  gassy  mines  owing  to  the- 
elimination  of  the  relay  -with  the  sjiarking  at  its  contacts. 

THE  SPLIT  CONDUCTOR  SYSTEM  OF  PROTECTION. 
In  considering  the  Merz-Price  system  of  protection  it  was 
seen  that  its  advantages  were  bound  up  in  the  use  of  one 
or  more  pilot  -wires.  Attempts  have  been  made  to  secure  the 
benefits  of  a  balance  system  of  protection  without  the  expense 
of  the  pilot,  and  tlie  split  conductor  system  is  one  of  the  mor& 


Fig.  12. — Three-core  Split 
Conductor  Cable  (li.ooo 
volts). 


Fig.  13.-  Three-cobe  Split 
Conductor  Cable  (20,000 
volts). 


successful  efforts  in  this  direction.  To  carry  out  the  system- 
each  phase  conductor  is  divided  into  two  halves.  For  an  over- 
head line  each  half  may  be  mounted  on  separate  insulators  in 
which  case  the  system  really  becomes  a  case  of  duplicate  feeder 
protection.  For  higli  voltages  the  two  halves  may  t)e  rela- 
tivclv  liglitly  insuhited  from  each  other  and  the  pair  heavily 
insulated  from  earth  (compare  British  Patents  No.  4,()01/1!)1I , 
20,857/1911).  AVhen  cables  are  used  they  are  constructed  as 
in  Figs.  12  and  1.'3.  The  connections  are  sliown  in  Fig.  11.  With 
cverytliing  in  order  it  is  obvious  that  (lie  current  in  each  half 
of  the  conductor  is  a])|)r(i.\iniately  equal  and  the  currents  in 
the  s|)]it  conductor  current  transformer  balance  each  other  out 
anil  no  current  is  iniluci'd  in  the  relay  winding.     A  fault,  how- 
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ever,  will  either  only  affect  (in  the  first  instant)  one-half  of  the 
conductor  or  cause  the  currents  in  the  two  halves  to  become 
unequal.  This  causes  the  core  of  the  current  transformer  to 
become  magnetised  and  to  induce  a  current  in  the  relay  winding, 
thu.s  tripping  the  circuit  breaker. 


s 


^J^^^J^^ 


FlO.     14. — CONNEOTIOXS    OF     C.\BLB    PKOTBCTED     ON     THE    SPLIT    C'o>i- 

DTJCTOR  System. 

.^.  =  Ammeter.  A.C.T.=Ammeter  Transformers.  B.B.='Bus  Bars.  OC.=Oilswitch 
CDntacts.  R.=  Relav.  S.P.C.T,  =  SpUt  Conductor  Protector  Transformers.  T.B.=To 
Battery.    T.C.=Trip  Coil.    T.P.=To  Ammeter  Plug, 

An  oil  switch  constructed  for  use  on  the  split  conductor 
.system  is  shown  in  Fig.  15.  It  will  be  noticed  that  the  split  is 
I  uried  right  through  the  switch,  the  plug  contacts  being  of  the 
I'liicentric  form.  The  reason  for  carrying  the  split  right 
ilii'iutih  the  switch  will  be  clear  from  the  followiivi  paragraph. 


'••  15.— Oil  Swrrcn  Bv  Mes.sks.  A.  Reykolle  &  Co.  (Ltd.),  iob  use 
I II  Sput  Conductor  System  op  Protection  with  Split  Contacts. 

'  "mpare  witii  ''  Electrical  Engineering,"  Oct.  22,  1011,  p.  551. 

Vni.   X.) 

I  n  Fig.  16  one  phase  of  a  line  is  shown  having  a  leak  near  the 
i  >^lit-hand  end.     It  will  be  seen  tiiat  the  current  in  the  one  half 


winding  of  the  right-hand  transformer  has  reversed  so  that  its 
core  will  become  magnetised  and  the  right-hand  switch  will 
trip.  The  currents  in  neither  of  the  windings  of  the  left-hand 
transformer  will  have  reversed,  and  if  the  split  had  not  lieen 
taken  right  through  the  right-hand  switch,  will  continue  to- 
flow  through  both  halves  of  the  conductor  in  parellel  into  the 
fault.  It  may  well  be  that,  due  to  the  impedance  of  the  right- 
hand  transformer,  the  difierence  in  currents  between  the  two- 
halves  will  be  sufficient  to  cause  the  left-hand  switch  to  operate 
also.  It  is  obvious,  however,  that  greater  sensitiveness  is 
attained  if  the  split  be  carried  right  through  the  switch.  If 
this  be  done,  then,  after  the  right-hand  breaker  has  operated' 
the  whole  of  the  leakage  current  flows  through  one  winding 
only  of  the  left-hand  transformer  and  maximum  sensitive- 
ness is  attained.  This  method  of  .splitting  the  switch  is 
to  be  preferred  to  the  alternative  one  of  having  large  current 
transformers  of  considerable  impedance.  This  is  more  espe- 
cially the  case  the  longer  the  feeders  are. 

In  actual  practice  on  a  number  of  feeders  it  has  been  found 
possible  to  get  such  a  good  balance,  even  with  large  overloads, 
between  the  currents  in  the  split  conductors,  that  it  has  been 
possible  to  set  the  relays  with  such  sensitiveness  that  ordinary 
(not  split)  switches  have  been  u.sed  and  this  without  prohibi- 
tively large  current  transformers.     It  is  found,  however,  that 


Fig.  16. — Diagram  illustkating  Split  CoNDtJOTOR  system  of  Pro- 
tection WITH  Split  carried  right  throcgh  the  Oil  Switches. 

better  results  are  obtained  b_y  using  the  .split  switch,  and   this 
is  now  to  be  considered  the  standard  method. 

The  split  conductor  system  can  hardly  be  termed  a  simple, 
straightforward  one.  For  example,  the  determination  of  the 
tripping  currents  of  the  apparatus  necessitates  a  certain 
amount  of  calculation  based  upon  the  electrical  constants  of 
the  circuits  and  the  apparatus  used.  It  can  scarcely  be  re- 
commended, except  for  those  installations  where  highly  trained 
engineers  are  available  for  operating  it. 


THE   ANNUAL    MEETING   OF    THE   INSTITUTION    OP 
ELECTRICAL  ENGINEERS. 

The  annual  meeting  of  the  Institution  of  Electrical  Engi- 
neers was  held  on  Thursday,  May  27th,  under  the  presidency  of 
Sir  John  Snell.  There  was  a  slightly  larger  attendance  com- 
pared with  last  year,  the  Council  being  present  in  full  force, 
but  the  attendance  of  ordinary  members  could  only  be  de- 
scribed as  very  moderate.  An  abstract  of  the  annual  report  of 
the  Council  appeared  on  p.  272  of  our  last  issue. 

The  Pkesidknt  opened  the  proceedings  hy  announcing  the  result  of 
the  ballot  for  vaeancie.-*  on  the  Council.  These  resulted  in  the  election 
of  the  following  ordinary  members  of  Council  :  W.  A.  Chamen,  H. 
Dickin.son,  Prof.  T.  Mather,  F.R.S.,  H.  F.  Proctor  and  0.  S.  Ram,  so  that 
the  now  Council  now  stands  as  follows  : — ■ 
President. 


.1.  S.  Highlield. 
R.  T.  Smith. 


I'.  P.  Sparks. 
\'icb-President.s. 

Dr.  A.  Russell. 
C.  H.  Wordingham. 
Hon.  Treasurer. 
R.  Hammond. 
Ordinary  Me.muers  of  Council. 

Mr.mbcrs. 
Prof.  B.  Hopkinson,  F.R.S. 
Prof.  T.  .Mather,  F.R.S. 
(i.  W.  Partridge. 
V\'.  H.  Patchell. 

Atsrjciale  M ember n. 
Major  E.  (J.  Henrici,  R.E. 
Associates. 
E.  Russell  Clarke.    J.  Hunter  Gray. 


W.  A.  Chamen. 
R.  A.  Chattock 
.f.  Christie. 
II.  l>ickinson. 

F.  E.  Berry. 


H.  F.  Proctor. 

G.  S.  Ram. 

R.  J.  VVallis-.Ioncs.  I 

W.  B.  VVoodhousc. 

A.  W.  Martin. 


A.  M.  Ogilviu. 
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The  Pkesidest  referred  to  the  lack  of  interest  shown  by  the  general 
body  of  members  in  the  election  of  the  Council,  as  only  551  ballot  papers 
had  been  returned  out  of  a  total  of  4.000  that  had  been  sent  out.  He  said 
that  the  ordinary  members  outside  the  Council  had  power  to  make  nomi- 
nations, and  he  hoped  in  future  these  powers  would  be  used  to  a  greater 
extent.  The  attendance  at  London  meetings,  considering  the  conditions 
under  which  the  country  was  placed  at  the  present  time,  could  l)e  re- 
garded as  satisfactory  and  the  excellent  series  of  Papers  presented  was 
also  well  up  to  the  average.  Reference  was  made  to  the  death  of  three 
past  Presidents  of  the  Institution  who  had  passed  away  during  the  year — 
namely.  Prof.  W.  Grylls  Adams,  F.R.S.,  Jlr.  R.  K.  Gray  and  Sir  .Joseph 
Wilson  Swan,  F.R.S. — and  also  to  the  seven  members  who  had  given  their 
hves  for  their  country  on  active  service.  In  referring  to  the  work  of  the 
sectional  committees  the  President  mentioned  that  these  should  be  a 
great  help  in  the  organisation  of  the  Institution,  and  should  stimulate 
the  reading  of  Papers  dealing  with  the  branches  of  electrical  engineering 
which  they  represented.  The  work  which  the  Institution  had  under- 
taken in  connection  with  national  services  was  referred  to.  the  President 
stating  that  he  thought  the  total  of  928  members  who  were  engaged  on 
naval  and  military  services  was  a  verj'  fair  percentage  of  the  total 
membership  (7,000)  of  the  Institution,  when  it  was  taken  into  considera- 
tion that  a  very  great  pcin  ntai:.  ..f  il»ii  nirmb.  i>  w.rc  ingaged  in  the 
,  equally  important  duty  nt  li'l|iiii'_  tn  i^i.  i\  idc  fdi-  niuiiitn'ii-  df  war.  He 
was  also  glad  to  announc  t  liai  an  l-ai^im  rr>  Xnliinti'i-r  i  ia|is  was  in  the 
process  of  being  formed,  and  that  they  had  appointed  as  commandant  a 
well-known  member  in  Lieut. -Col.  Clay.  In  connection  with  the  com- 
mittee that  was  appointed  by  the  Council  to  keep  in  toucli  with  tiie 
B.E.A.il.A.  in  regard  to  the  question  of  securing  for  British  manufac- 
turers the  trade  hitherto  done  by  Germany  and  Austria-Hungary,  he 
wished  to  emphasise  that  the  conclusion  that  had  been  readied  liy  that 
committee  was  reached  with  the  full  concurrence  of  the  manufacturers" 
representatives.  The  Council  had  often  been  criticised  over  their  action 
with  regard  to  industrial  matters  and.  therefore,  he  wished  to  bring  this 
point  to  the  notice  of  members.  With  regard  to  the  work  of  the  com- 
mittee appointed  to  consider  the  question  of  the  periods  of  repayment  for 
municipal  loans,  action  had  been  taken,  in  conjunction  with  the  Institu- 
tions of  Mechanical  and  Ci\Tl  Engineers,  in  approaching  the  proper 
authorities  with  regard  to  the  regulation  during  the  war  of  all  municipal 
loans.  A  strong  appeal  for  subscriptions  to  the  Benevolent  Fund  was 
made,  and  the  President  statrd  ihat  the  present  state  of  the  Fund  was 
totally  inadequate  in  view  '  >t  i  Im  rl  iini<  liable  to  be  made  upon  the  Com- 
mittee of  Management.  -\t  tlir  |insi  rit  time  two  cases  were  before  them 
with  which  they  were  unable  to  deal  in  a  satisfactory  manner,  and  at  the 
end  of  the  present  war  it  was  to  be  anticipated  that  certain  of  the  928 
members  who  were  on  active  service  would  never  return.  This  would 
probably  mean  further  claims  upon  the  Benevolent  Fund  of  the  Institu- 
tion, and,  therefore,  he  ventured  to  make  a  further  appeal  for  contribu- 
tions even  of  quite  small  amounts  from  members  of  the  Institution.  He 
then  foi-mally  proposed  the  adoption  of  the  report,  the  motion  being 
seconded  by  llr.  Robert  Hammond. 

Jlr.  L.  B.  Atkinson  said  that  he  would  like  to  congratulate  the  Institu- 
tion upon  its  activities  with  regard  to  national  service.  He  asked 
whether  it  was  possible  for  a  full  list  of  the  names  of  the  members  of  the 
many  committees  appointed  by  the  Institution  to  be  published  at 
certain  intervals.  He  thought  that  the  general  body  of  members  were 
completely  in  the  dark  as  to  the  names  of  the  members  of  these  com- 
mittees. With  regard  to  the  President's  remarks  upon  members  outside 
the  Council  proposing  further  names  for  election  to  the  Council,  his 
opinion  was  that  the  general  feeling  amongst  the  members  was  that  the 
Council  proposed  certain  rejiresentative  names  and  that  any  further 
nominations  were  in  the  nature  of  a  criticism  of  the  Council.  He,  there- 
fore, thought  that  the  President  had  done  well  to  make  those  remarks. 
With  regard  to  the  Benevolent  Fund,  the  matter  had  not  come  before  the 
general  attention  of  the  members  to  a  sufficient  extent.  Although  the 
present  time  was  not  opportune  for  a  very  great  ap])eal  to  members,  he 
thought  that  later  on  greater  pressure  might  be  applied  and  further 
publicity  given  to  the  fund. 

Prof.  .J.  T.  Morris  asked  for  information  with  regard  to  the  decrease 
in  membership.  ThiTc  were  reductions  in  each  class  with  the  exception 
I  f  the  Graduates'  class,  and  although  enli.stment  might  account  for  the 
decrea.se  in  the  number  of  students,  he  would  like  information  as  to  the 
reasons  for  the  reductions  in  the  numlwr  of  members  and  associate 
raemlx-rs. 

Mr.  S.  EvBR.SHED  said  that  with  regard  to  Mr.  Atkinson's  remarks  it 
was  a  very  difficult  matter  for  the  Council  to  choose  the  names  for 
election.  He  thought  that  the  ('ouncil  might  ask  old  members  of  the 
<'ouncil  for  suggestions.  Those  w)io  had  served  on  the  Council  knew  the 
requirements  necessary  for  a  member  to  become  a  successful  and  useful 
member  of  the  Council,  and  he  thought  that  this  might  remedy  the 
difficulty  of  discovering  suitable  names  for  nomination. 

Mr.  .1.  F.  SnrPLEY  inquired  as  to  the  reason  why  the  Scottish  Students' 
{Section  had  not  held  any  meetings  during  the  past  session. 

Mr.  W.  SI.  .MoRDKY  stated  that  the  contributions  to  the  Benevolent 
Fund  worked  out  at  less  than  (id.  per  member.  He  thought  that  there 
was  a  need  for  small  contributions  from  a  large  n\imljer  of  members  witli 
a  view  to  producing  a  steady  income.  An  average  of  half  a  crown  all 
round  would  place  the  Fund  in  a  healthy  position. 

Mr,  W.  P..  ItAWi-rNos  suggested  that  the  Benevolent  Fimd  accoinits 
might  U-  made  up  in  a  somewhat  dith^rent  form,  so  as  to  give  meml)ers  a 
clear  idea  of  Ihf  state  of  the  Funil.  He  thought  that  an  appeal  shouhl 
b  •  madi'  fur  sums  not  exeeeiling  a  certain  maximum  amount. 

Mr,  J' .  f ',  Km'Iiaki.  agreed  wit  h  previous  spc'akers  im  the  question  of  the 
JJ.'lievi>l.-nt  Fund,      A  large  eomniitl.T  m|.,'lil  be  fr.rnuil  In  writ.'  pirsnnnl 


letters  and  make  personal  appeals  for  subscriptions,  and  this  should 
result  in  obtaining  a  greater  number  of  what  Mr.  Mordey  had  calletl  the 
gold  contributions.  Also  large  tirms  might  be  approached  through  their 
heads  for  practical  support.  He  asked  if  tlie  Council  could  not  see  their 
way  to  do  something  with  regard  to  the  subscriptions  of  those  members 
serving  with  the  forces.  The  majority  of  clubs  and  institutions  through- 
out the  country  had  remitted  the  subscriptions  of  those  members  serving 
with  the  forces,  and  he  would  like  to  know  if  something  could  not  be 
done  in  that  direction. 

Mr.  A.  HoME-MoKTON  made  the  suggestion  that  a  small  amount  should 
be  added  to  the  subscription  of  every  member  and  paid  automatically 
into  the  Benevolent  Fund. 

The  President,  in  replying  to  the  questions  asked,  said  that  he  wel- 
comed the  suggestions  that  had  been  made,  and  would  state  that  all 
these  suggestions  would  be  duly  considered  by  the  Council.  With 
regard  to  the  publishing  of  a  list  of  names  of  members  of  the  various  com- 
mittees, he,  personally,  welcomed  the  suggestion,  but  could  not  make 
any  definite  announcement  without  consulting  the  Council  on  the  ques- 
tion. He  agreed  with  Mr.  Eversheds  remarks  with  regard  to  the 
nomination  of  names  for  the  Council.  The  question  of  the  decrease  of 
members  could  be  satisfactorily  explained.  'The  examinations  were  one 
reason  for  this,  and  the  war  had  also  affected  them  to  a  certain  extent. 
Consideration  would  be  given  to  the  question  of  remitting  the  subscrip- 
tions of  members  on  active  service,  but  he  thought,  personally,  that  it 
was  too  big  a  matter  if  the  funds  of  the  Institution  were  to  be  kept  in  a 
healthy  state.  The  Scottish  Students"  Section  had  been  too  weak  for 
any  meetings  to  be  held.  Most  of  tlie  suggestions  put  forward  regarding 
the  Benevolent  Fund  had  been  considered  by  the  Committee  of  Manage- 
ment, but  nevertheless  he  welcomed  the  suggestions  that  had  been  made. 
Mr.  Robert  H.ammond.  in  presenting  the  accounts,  said  that  they  did 
not  call  for  any  detailed  explanation.  He  viewed  without  concern  the 
decrease  in  membership,  and  he  gave  reasons  why  this  had  been  expected. 
He  moved  the  adoption  of  the  accounts. 
Mr.  J.  S.  HiGHFiELD  seconded  the  motion. 

Mr.  W.  B.  EssoN  said  that  the  balance-sheet  was  slightly  inaccurate 
with  regard  to  the  method  of  stating  the  depreciation  for  the  building. 
The  cost  was  put  down,  less  reserve  for  depreciation,  being  sinking  fund 
premiums  paid.  This  item  should  be  the  surrender  value  of  the  policy. 
With  regard  to  the  trust  funds,  as  these  were  in  the  general  balance-sheet, 
was  not  the  Institution  responsible  for  the  funds  being  maintained  at 
their  original  value  ? 

Mr.  H.iMMOND.  in  reply,  said  that  the  trust  fimds  were  once  put 
separately  from  the  general  accoimts.  but  it  had  been  found  more  con- 
venient to  put  them  as  part  of  the  general  balance-sheet.  Now  that  the 
matter  had  been  brought  up,  he  would  consult  their  honorary  solicitors 
as  to  whether  this  implied  that  the  Institution  was  actually  responsible 
for  holding  the  sums  at  their  original  value.  With  regard  to  the  deprecia- 
tion of  the  building,  he  thought  Mr.  Esson  was  right. 

Mr.  Atkinson  also  made  a  few  remarks  with  regard  to  the  accounts. 
The  motion  that  the  accounts  be  adopted  was  then  put  and  carried 
unanimously. 

Formal  votes  of  thanks  to  the  honorary  secretaries  of  the  local  institu- 
tions, to  local  honorary  .secretaries  abroad,  to  the  honorary  treasurer,  to 
the  honorary  auditors  and  the  honorary  solicitors  were  then  put  and 
carried.  The  honorary  auditors  were  then  re-elected  for  the  forthcoming 
year,  and  the  meeting  concluded. 


WIRELESS  TELEPHONY.* 

IIY    H.    J.    ROUND. 

Meissner,  m  1913,  suggested  the  use  of  the  Lieben  tube  for  the  pro- 
duction of  continuous  o.sciIlations  by  allowing  the  two  tran.sfornu^rs 
to  react  upon  one  another,  and  by  inserting  in  the  circuits  eondeii.sers 
to  give  them  a  delinile  natural  period  ;  and  he  succeeded  in  i)ro- 
ducing  8  watts  of  high-frequency  alternating  current  by  this  nieans.f 
The  tubes,  apjiarcntly.  only  lasted  about  10  minutes  at  this  power, 
owing  to  the  disintegration  of  the  filament.  This  reaction  method 
has  an  exact  mialogy  in  the  singing  microphone  telephone.  jVs  is 
well  known,  any  telephone  receiver  when  held  opposite  its  own 
micro])hono  (providing  the  line  is  sliort  in  length)  will  give  u  musical 
note,  because  the  niicro|)hone  is  a  magnilier.  .\  Brown  relay,  if 
connected  back  on  itself,  will  al.so  sing  violently. 

The  writer  has  .so  developed  the.se  two  properties  of  the  valve 
during  the  last  18  months  as  to  make  a  fairly  practical  telo)ih(Uic 
system.  The  reaction  valve  is  used  for  producing  the  tran.smilting 
oscillations  ;  and,  the  energy  employed  being  small,  the  magnifying 
valve  is  used  for  magnifying  the  reeeiveil  result  up  to  «  practical 
loudness.  It  was  very  .soon  found  out  that  the  ordinary  magnify  in: 
valve  was,  in  practice,  (piite  useless  for  the  production  of  oseillatinn 
owing  to  the  tilameiit  disintegrating,  and  the  present  o.scillatin 
valve  has,  at  the  most,  a  niagnilication  of  :$,  but  it  will  easily  gixc 
current  U])  to  1  ainpcie  in  the  aerial  without  serious  lilameiit  wear. 

The  first  distance  tests  were  carried  out  in  Italy  by  the  writer 
between  two  Italian  cruisers  in  the  |)iesenee  of  the  l)uke  of  Ahru/./i 
and  Mr.  Marconi.  It  was  at  once  found  that  ridiciilou.sly  small 
aerial  currents,  such  as  (1-2  ampere,  were  sufficient  to  enable  siH'ecb 


*  Extract  from  an  article  in  the  "  Year  Book  of  Wireless  Telegraphy." 

+  .s'-"  Tmk  Ki  k.  TiiirMN.  \„l.  lA'XIIl..  p   702,  .lulv  :tl,  1914, 
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to  be  transmitted  70  km.,  this  high  efficiency  being  due  to  the 
absohitely  silent  and  constant  character  of  the  oscillations  produced 
and  to  the  consequent  ability'  to  magnify  at  the  receiving  end. 
The  question  of  magnification  at  the  receiving  end  is  one  well 
•  ith  a  little  consideration.  The  extraordinary  sensitiveness  for 
k  signals  of  the  "  heterodjTie  "  indicated  to  the  wTiter  that  the 
-tal  detector  is  approximately  obeying  the  law  indicated  by  its 
ill.  ct-current  characteristic,  and  that,  owing  to  the  bend  in  the 
<  iirve,  rectifjTug  efficiency  falls  off  rapidly  witli  reduction  of  applied 
Miiiial  voltage.  Consequently,  a  crystal  detector  is  more  efficient 
ti>r  weak  signals  from  a  spark  station  than  equalh'  powered  signals 
from  an  arc  station,  because,  particularly  with  short  waves,  the 
maximum  voltage  cf  the  sparks  is  much  higher  than  the  maximum 
voltage  of  the  continuous  wave.  This  at  once  reduced  the  efficiency 
of  co:itinuous  wave  telephony,  as  the  "  heterodyne  "  cannot  possibly 
li  ■  used.  But  by  the  now  simple  process  of  magnifying  the  received 
"I  illations  before  they  reach  the  rectifier,  this  lack  of  efficiency  is 
)iaitly  overcome.  Of  coiu-se,  this  magnification  would  also  further 
ini])rove  spark  telephony,  but  no  spark  telei>hony  yet  produced  is 
sufficiently  free  from  horrid  noises  to  allow  of  any  magnification. 

In  addition  to  this,  a  great  improvement  is  obtained  by  utilising 
.1  jii  ineiple  due  to  Mr.  ('.  S.  Franldin.  The  circuit  with  the  magnified 
energy  in  it  is  allowed  to  react  back  on  the  receiving  aerial,  .so  that 
tlie  whole  system  has  an  effective  damping  only  slightly  greater  than 
zero.  The '  result  is  an  additional  magnification,  and  the  total 
result  is  that  speech  or  spark  signals,  quite  inaudible  with  a  crystal 
1.  reiver,  are  received  strongly  and  with  great  selectivity,  due  to  the 
I  xtremely  low  effective  damping  of  the  receiving  .system.  A  develop- 
ment of  the  .sets  used  in  Italy  is  sho%vn  in  the  illustratiiin. 


The  set  delivers  0(i  ampere  to  the  aerial,  the  microphone  usually 
being  inserted  in  .series  with  this  aerial.  The  sets  are  guaranteed 
for  .50  km.  between  ships  at  sea.  The  set  can  be  further  extended 
to  give  1  ampere  in  the  aerial  with  an  estimated  range  at  sea  between 
moderate  sized  ship  aerials  of  100  miles  ;  .500  volts  and  1.5  milli- 
amperes  are  required  to  prorluce  0-6  ampere  in  an  average  aerial. 
The  writer  had  already  obtained  3  amperes  in  an  aerial  by  this 
method  (the  voltage  required  is  2,000  and  the  milliamperes  100), 
and,  as  this  voltage  is  rather  excessive,  an  attempt  is  being  made  to 
reduce  it  and  use  n\ore  current  ;  but  heavier  current  tubes  usually 
result  in  greater  filament  wear.  No  microphone  troubles  have  yet 
appeared,  as.  owing  to  the  magnifying  power  of  these  tubes,  it  is  not 
at  all  necessary  to  place  the  microphones  in  the  aerial. 

Incidentally,  these  combined   transmitter  and  receiver  sets  are 

useful  for  telegraphy,  as  the  receiver  is  a  "  .self  heterodjTie  '"   by 

xlightly  altering  the  adjustment.     The  telegraphic  range  is  twice  the 

I'  phone  range.     A  good  ma;  y  faults  can  still  be  found  with  this 

■  phore.     The  turing  of  both  tran.smitter  and  receiver  is  a  little 

••■  line.     .Also  the  starting  condition  may  l)e  slow  in  ccild  weather. 

These  faults  will  shrirtlv  be  remedied. 


Electric  Incubator.  .\(r(irclin(,'  to  the  ".Scotsman,"  expeii- 
ments  have  been  larried  out  with  an  electrical  inrubator  at  the 
Nortli  of  Scotland  College  of  Aj^riculture.  These  have  proved 
very  sati.sfactoiy.  65  chickens  being  reared  out  of  67  hatched. 
With  electricitv  at  Id.  per  unit,  the  cost  per  hatch  \a  stated 
to  be  a.",  ."jd.     ■ 


lONOMAGNETIC  ROTATIONS.* 

BY  A.  RIGHI. 

The  autlK.r  lays  stress  on  the  enormous  influence  which  the  nio  leni 
discoveries,  and  especially  that  of  electrons,  have  had  on  the  funda- 
mental conceptions  of  science.  These  have  led  the  author  to  the 
discovery  of  what  he  calls  magnetic  rays.  He  finds  that  a  body 
turnmg  lightly  on  an  axis  and  placed  inside  a  gas  s\iitably  dilutecl 
and  ionised  (for  instance,  by  means  of  sparks)  will  commerce  to 
rotate  aromid  its  axis  a.s  soon  as  a  magnetic  field  is  created  in  the 
direction  of  the  axis.  This  phenomena  the  author  has  called  iono- 
magnetic  rotation,  and  is  explained  as  follows  :  It  is  known  that  the 
path  of  an  electrically  charged  particle  (ion  or  electron)  changes 
when  a  magnetic  field  commences  to  act,  and  when  thi;  field  is  uni- 
form, the  path  becomes  a  helix  with  its  axis  parallel  to  the  field. 
The  sense  in  which  this  curve  is  followed  is  identical  with  the  sense 
of  the  current  flowing  in  the  coil  producirg  the  field,  when  there  are 
negative  ions  or  electrons  ;  the  sense  is  the  opposite  when  there  are 
positive  ions.  !^o  when  there  exists  a  magnetic  field  the  ions  and 
the  electrons  will  follow  helical  arcs  instead  of  straight  piths. 

Based  on  this  fact  it  has  been  possible  to  demonstrate  by  certain 
calculations,  and  also  simply  by  geometrical  considerations,"  that  the 
shocks  produced  on  the  surface  of  a  movable  body  by  the  ions  of  the 
same  sign,  for  instance,  the  positive  ones,  under  the  action  of  the 
magnetic  field,  will  be  directed  all  in  the  same  sense  and  all  aromid  the 
body,  thus  producing  the  rotation  of  the  latter.  This  will  occur  in 
the  same  sense  as  the  current  producing  the  field  in  the  case  of  posi- 
tive ions,  and  in  the  contrary  sense  in  the  ease  of  negative  ions.  As 
the  couple  changes  sign  witli  change  in  sign  of  the  electric  particles, 
the  ionomagnetic  rotations  will  be  generally. produced  by  the  differ- 
ence of  two  couples  of  contrary  signs. 

The  author  is  making  apparatus  for  showing  the  phenomena  here 
described.  In  one  type  of  apparatus  the  movable  body  is  electrified 
and  works  as  an  electrode  when  a  current  passes  through  the  gas. 

This  current  ionises  the  gas,  so  that  it  is  not  necessary  to  use  other 
ionising  mean.s.  The  principal  characteristic  of  the  new  experi- 
ments is  that  the  body  being  electiically  charged,  movement  is  due 
almost  solely  to  the  shocks  of  particles  of  a  sign  contrary  to  that  of 
its  charge,  so  that  quicker  motion  is  produced. 

A  last  class  of  experiments  described  and  executed  by  the  author 
differs  from  the  preceeding  experiments^becanse  the  electrodes  from 
which  the  current  enters  into  the  gas  are  fixed,  and  a  body  free  to 
rotate  around  an  axis  parallel  to  the  field  is  placed  between  the 
fornu-r,  which,  ordinarily,  have  the  form  of  coaxial  cylinders.  In 
these  new  exi)eriments  it  is  to  be  remarked  that  the  couples  due  to  the 
slu.iks  of  the  particles  of  both  signs  add  together,  instead  of  pro- 
ducing a  differential  effe.n.  as  in  the  former  ones. 

At  the  beginning  of  the.se  researches  the  author  was  for  long  in 
doubt  whether  the  rotations  observed  could  be  explained  by  the 
.ictions  of  the  ordinary  electromagnetic  forces.  Having  finally  suc- 
ceeded in  eliminating  this  doubt  he  has  been  naturally  led  to  an 
ojiposite  conclusion — i.e.,  to  suppose  that  the  well-known  forces 
which  provoke  the  movement  of  a  conductor  through  which  an 
electric  current  is  passing,  when  other  currents  or  a  magnetic  field 
are  acting,  are  the  result  of  the  shocks  of  the  electrons  which,  accord- 
ing to  modern  theories,  move  in  the  interior  of  the  conductor  and 
constitute  the  current.  With  a  view  to  explaining  this  new  idea  the 
author  has  nuide  a  particular  experiment  in  which  a  closed  box 
turns  in  the  annular  space  limited  by  the  two  elcctrotfes.  The  move- 
ment is  produced  by  the  shocks  of  the  electrons  of  the  gas  contained 
in  the  box  again.st  the  walls  of  the  same  as  soon  as  a  magnetic  field 
parallel  to  the  axis  of  rotation  is  set  up.  In  this  case  it  is  po  ;sjble  to 
lia.ss  from  the  ionomagnetic  rotation  to  the  ordinaiy  case  of  common 
electromagnetic  rotation,  substituting  in  the  box  containing  the  gas  a 
metallic  conductor  for  the  ions  contained  in  the  gas  the  electrons 
contained  in  the  metal,  and,  finally,  for  the  walls  of  the  box  the  sur- 
face of  the  metal  which  does  not  leave  any  passage  to  the  electrons, 
as  the  former  does  not  permit  the  exit  of  the  ions. 

In  this  way  it  Is  po.ssil(le  to  eniuiciate  nn  electronic  theory  of  tlie 
forces  acting  on  conductors  carrying  elccttic  lur.vnts.  Tliii  theory 
leads  to  an  exj)reHsion  of  the  forces  as  a  function  of  field  intensity  and 
of  current,  which  it  perfectly  equivalent  to  the  well  known  elcetro- 
magnelic  expre.ssion. 

The  iww  iheorj'  covers  a  gap  whidi  existed  till  now  In  the  elco- 
Ironic  theory  of  nictaJH.  It  is  known  that  by  this  theory  many 
phenomena  are  satisfaetorily  explained,  as  for  insta"<-e,  the  propor- 
(ionalily  lietwcen  electric  anil  heat  conductivity,  the  IC.M.K.s  of 
contact,  the  thermoelectric  phenomena  and  also  the  phenomena 
(like  those  of  Hall,  galvanomugnetic,  &c.)  in  which  there  exists  the 
action  of  a  magnetic  liell.  The  forcci  on  conductors  carrying 
electric  currents  were  till  row  iinexnlalne-1  bv  the  electronic  theory. 
•  Alwtracl  of  a  Taper  in  the  "  .\tli,"  Assoc.  Kl.  Italiana. 
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"THE  ELECTRICIAN"  TABLES  OF  ELECTRICITY  SUPPLY. 

These  important  Tables  and  Data  relating  to  Electricity  Supply  in  the 
United  Kingdom  in  1915  which  have  been  published  annually  since  1887) 
are  now  obtainable,  price  2s.  6d.  net.,  post  free  2s.  9d. 

The  Tables  of  Colonial  and  certain  Foreign  i  Electricity  Supply,  Power 
and  Traction  Stations  are  also  obtainable,  price  2s.  6d.  net.,  post  free  2s.  9d 

The  two  sets  of  Tables  are  supplied,  price  4s.  6d.  net,,  post  free  4s.  lOd. 
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Price  178.  6d.     Postage  U.K.  Is.  extra,  abroad  23.  6d. 
Cases  for  binding  Vol.  LXXIV.,  price  23. ;  post  free,  28,  3d. 

SPECIAL  NOTICE. 


In  order  that  we  may  be  able  to  supply  the  newspaper  trade  eflecti»ely 
and  meet  the  requirements  of  the  Post  OfBce,  we  are  sending  THB 
ELECTRICIAN  to  press  a  few  hours  earlier  every  week.  All  editorial 
and  news  matter  for  the  next  current  issue  of  THE  ELECTRICIAN 
must  reach  us  as  much  earlier  as  possible,  but  not  later  than  W  EDN  ES- 
DAY  NOON,  and  advertisement  text  and  blotsks  must  reach  the 
offices  as  much  earlier  as  possible,  but  not  later  than  TUESDAY 
EVENING,  during  the  continuance  of  the  War.  Advertisement! 
of  all  kinds  of  which  no  proofs  are  reciuired  before  first  insertion 
can  be  accepted  up  to  FIRST  POST  THURSDAY  MORNING. 


OPERATION  OF  ELECTRIC  OVENS. 

The  introduction  of  electrical  methods  into  ii:dii.strial 
work  at  once  gives  a  means  of  obtaining  an  exactness 
not  previously  available  in  inquiring  how  power  is  being 
iLsed  or  wasted  in  the  component  operations.  For  example, 
little  was  known  of  the  various  losses  occurring  in  the 
driving  of  factories,  in  rolling  mills  and  in  winding  in 
mines  before  the  use  of  electrical  methods  ;  but  since  elec- 
tric dri%'ing  has  been  introduced  our  knowdedge  ui  this 
direction  has  increased  enormously,  and  we  now  know  very 
exactlv  what  power  is  required  and  where  waste  occurs. 
The  latest  example  of  this  development  is  electric  cooking. 
In  the  electric  oven  we  are  able  to  regulate  the  temperature 
more  easily  than  by  any  other  means  of  heating,  and  we 
are  able  to  measure  with  more  exactness  the  energy  that  is 
used.  Consequently,  our  knowledge  of  the  conditions  luider 
which  the  best  results  are  olitained  can  be  gained  very  much 
more  easily  under  these  new  conditions  than  by  the  use  of 
gas  or  coal. 

The  most  recent  contribution  in  this  direction  is  that  by 
Mr.  P.  W.  GUM.AER  in  a  Paper  read  lietoie  the  American 
Institute  of  Electrical  Engineers.  l''rom  the  abstract 
which  appears  elsewhere  our  readers  will  see  that  Mr. 
Gumaer's  mvestigations  are  concerned  purely  with  electric 
ovens.  He  rightly  draws  attention  to  the  distinction 
between  electric  energy  used  in  the  preheating  of  an  oven 
and  the  power  rei|uired  for  maintaining  any  given  tem- 
perature. As  to  which  is  the  more  important  must  depend 
upon  the  operation  to  be  carried  out.  If  this  requires  only 
a  short  time,  then  the  energy  tused  in  ine-heating  is  the  chief 
part  of  the  cost.  On  the  other  liami.  if  the  temperature  is 
to  be  maintained  for  a  long  period  tlie  energy  requiretl  in 
pre-heating  may  be  relatively  miimportant. 

Mr.  GfMAER  carried  out  a  lengthy  investigation  to  deter- 
mine the  be.^t  temperature  at  wliich  meat  should  be  cooked, 
and  he  arrived  at  tiie  result  that  there  is  a  certain  com- 
parativeK-  lnw  ti'inp.i;!  iiir  which  is  the  most  economical. 
When  wc  come  to  otln  r  iniicies  of  food  the  conditions  are 
verv  different,  aid  the  lemperatnre  ni:'y  have  to  be  inucli 
higher  in  order  to  avoid  dej^iccation.      In  the  v;}>v  hi  m.-ni 
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it  is  only  necessary  to  have  the  initial  temperature  somewhat 
high  in  order  to  ensure  coagulation  at  the  outer  surface,  and 
thus  to  retain  the  juices  of  the  meat.  In  order  to  avoid 
bringuig  the  oven  up  to  this  initial  high  temperature,  Mr. 
GuMAER  adopted  an  imiisual  method — namely,  a  prelimin- 
arv-  searmg  of  the  meat  m  a  metal  dish  on  a  hot-plate,  after 
which  it  was  placed  in  the  oven  at  the  ordinary  cooking 
temperature.  The  author  carried  r.ut  experiments  in  this 
special  way,  and  also  in  the  more  ordinary  way  by  using  a 
iigh  mitial  temperature  in  the  oven,  and  he  shows  that  the 
latter  is  much  the  more  expensive.  We  thmk,  however, 
that  he  adopted  a  much  higher  temperature  than  is  usual, 
■or  desirable — namely,  about  480°F. — for  his  initial  tem- 
perature. This  is  very  high  and  would  lead  to  unnecessary 
waste  of  electrical  energy.  Also  it  does  not  seem  to  us 
that  the  method  of  preliminary  searing  is  really  as  effective 
as  the  more  ordinary  method,  for  his  figiires  given  for  loss 
by  shrinkage  are  considerably  higher  than  those  obtainable 
-with  an  oven  properly  used. 

Undoubtedly  the  more  mformation  of  an  exact  nature  we 
can  have  on  these  subjects  the  better,  but  in  applying  the 
results  so  obtamed  it  may  be  necessary  to  differentiate, 
between  household  cooking  and  what  may  be  called 
""  factory  cooking."  In  the  latter  the  exactness  of  the 
temperature  may  make  all  the  difference  between  good  and 
bad  results,  or  economical  rmming,  on  a  large  scale.  In  the 
•average  household,  however,  we  cannot  expect  anything 
like  such  exactness.  The  average  cook,  or  even  house- 
holder, will  not  carry  out  special  searing  operations  for  meat 
because  thLs  would  make  the  proce.ss  more  comphcated, 
and  would  add  to  the  work  entailed.  We  may  rest  assured 
that  the  cook  will  not  depart  from  present  methods  more 
than  she  can  help,  and,  therefore,  in  investigating  such 
matters  it  should  be  borne  in  mind  that  refinements  mu.st 
not  be  carried  too  far. 


REVIEWS. 

Copies  of  the  undermentioned  works  can  be  had  from  The  Electrician  Offices,  post 
free,  on  receipt  of  published  price,  adding  3d.  for  boolcs  published  under  2s.  Add 
10  per  cent,  for  abroad  or  for  foreign  books.] 


Automatic  Telephony.      Hv    A.   B.   .S.vinit  and    \V.  1,.  ('asipbki.l. 
(Londcn  :    Hill  l'iiljiisliin^''(Vi.)     Tp.  .\ii.  r-lO'-      ITs.  net. 

Probably  no  two  more  capable  men  could  be  found  to  deal  with 
this  subject  than  the  authors.  Mr.  Arthur  JBes.sey  Smith  was 
formerly  Professor  of  Telephone  Engineering,  Purdue  Univer- 
sity, and  is  now  one  of  the  Automatic  Electric  C'o.'s  engineers, 
whilst  Mr.  Wilson  Lee  Campbell  has  read  several  Papers  on 
automatic  telephony  before  the  American  Institute  of  Elec- 
trical Engineers,  and  is  factoiy  manager  for  the  same  com- 
pany. They  are  co-worker.s  with  Mr.  Ale.xandei'  Kllsworth 
Keith,  who  has  done  more  than  any  other  man  to  advance  the 
art  of  automatic  telephony  as  commercially  used. 

The  book  consists  of  about  400  pages  with  271  illustrations, 
■diagrams  and  curves.  It  is  written  in  an  interestinf;  way,  and 
is  very  fiee  from  "  Aniericanese."  Naturally  and  jii.stifiably, 
promineiKM!  is  given  to  the  .system  dcvelojted  by  the  Autoniatii- 
Electric  Co.,  Chicago,  commonly  known  as  the  "  Strowger. 
That  system  is  in  commercial  use  to  a  very  much  greater  extent 
than  any  other.  Other  systems  are  well  deserihed,  but  we  note 
that  the  Western  Electric  Co."s  .system  is  shown  with  the 
setting-uj)  lever-callinj,'  device  only,  on  the  instrument,  whereas 
the  dial  foini  is  u.sed  in  this  country  ;  and  the  Siemens'  instru- 
ment is  shown  using  an  earth  connection,  wherea.s  it  is  used 
iere  on  what  is  known  as  a  loop  or  two- wire  system.     'J'he 


diagrams  of  the  Automatic  Electric  Co.'s  system  are  reduced 
to  too  small  a  scale,  and  are  painfully  difficult  to  read.  Those 
for  auxihary  circuits  are  much  clearer,  and  in  better  form. 

The  book  is  divided  into  sixteen  chapters,  Nos.  I.,  XV.,  and 
XVI.,  on  trunking,  traffic  and  development  respectively, 
being,  perhaps,  the  most  instructive  and  informative.  Chapters 
II..  in.,  IV.,  IX.,  XII.  and  XIV.  deal  with  the  A.E.  Co.'s 
system.  Six  chapters  deal  with  th,  systems  of  the  American 
Automatic  Teleplione  Co.,  Siemens  &  Halske,  Lorimer,  Copen- 
hagen. Clement  Automanual  and  Western  Electric  Co. 
Chapter  XIII.  deals  with  '"  Cutovers  and  Interconnections 
on  Manual  and  Automatic  Offices,"  and  describes  mainly  the 
A.E.  Co.'s  practice.  The  fubject  matter  will  be  briefly  con- 
sidered under  the  different  sub-di\asions  mentioned  above. 
First,  there  is  trunking.  AU  automatic  systems  are  built  up  in 
comparatively  small  units,  usually  liJO  lines  (W.E.  Co.'s  sys- 
tem, 200)  ;  multiples  of  these  form  a  1,000-line  group,  and 
multiples  of  these  again  a  10,000-hne  group,  and  similarly  for 
100,000.  These  groups  are  connected  together  by  trunks  or 
junctions  which  are  usually  multipled  at  the  outgoing  end,  and 
terminate  on  switches  at  the  other.  To  prevent  all  switches 
ha\'ing  first  access  to  the  first  Hue  of  a  group,  "  slipping  of  the 
banks  "  is  resorted  to,  so  that  each  switch  will  find  a  different 
hne  on  the  first  terminal  of  a  level.  Should  it  be  necessary 
to  increase  the  number  of  lines  to  a  group,  certain  lines  may  be 
individual  and  others  multipled  or  common. 

The  use  of  line  switches  of  the  Keith  plunger  type,  the  rotary 
individual  and  the  rotary  call-finder  type  are  described  and  the 
advantages  of  each  are  set  out.  The  use  of  primary  and 
secondary  line  switches  is  described. 

The  '"exchange"  is  held  to  mean  the  whole  iinilti-office 
system  in  an  area,  and  each  iii.stallation  is  an  "  office."  The 
term  '"  exchange  "  is  used  more  loosely  in  this  country.  Coming 
to  traffic,  this  is  defined  as  the  volume  of  calls,  and  its  measure 
is  the  individual  call  considered  in  connection  with  its  duration. 
The  busy  hour  is  reckoned  to  average  one-eighth  of  the  total 
business  day.  In  the  States  it  is  found  that  8  per  cent,  trunk- 
ing is  sufficient  for  a  1,000-line  installation  and  10  per  cent,  for 
larger  installations  having  primary  line  switches  only.  Large 
installations  with  secondary  line  switches  have  10  per  cent,  of 
connectors,  the  line  switches  being  divided  into  two  groups 
with  seven  or  eight  trunks  to  each.  There  are  provided  100 
first  seleetors  for  each  2,000  line.-i.  In  very  large  installations 
1.5  connector  banks  are  provided. 

The  efficiency  of  trunk  groups  of  different  sizes  is  then  con- 
sidered. A  large  gioup  carries  more  calls  per  trunk  than  a 
.■imall  one  The  curves  show  that  the  carrying  capacity  of  a 
manual  trunk  is  19-2  connections,  whereas  an  automatic 
trunk  will  carry  .3.3.  •  It  is  shown  that  groups  of  from  .30 
to  ■lO  trunks  worked  automatically  will  carry  nearly  double 
the  number  of  calls  worked  manually.  The  occupied  time  in 
the  manual  is  taken  at  120,  whereas  the  automatic  is  taken  al 
8.3  seconds.     Reasons  are  given  for  the  difference. 

Various  methods  are  described  for  equalising  the  loads  of 
the  various  sections,  and  it  is  recommended  that  the  lines  b(^ 
arranged  accordinji  to  trades  and  residence  or  business.  In 
considering  development  studies,  different  examples  of  lay-out 
arc  given,  and  it  is  argued  that  the  automatic  system  may  be 
sub-divided  economically,  so  as  to  reduce  the  average  length  of 
the  subscribers'  lines. 

In  describing  the  Automatic  Electric  Co.'s  system,  as  already 
mentioned,  the  main  .system  is  badly  illustrated  as  regards 
diajjrams.  The  auxiliary  services,  are,  however,  well  described, 
and  the  diagrams  are  clear.  The  description  is  mainly  restrictcil 
I"  the  loo]),  or  so-called  two-wire  system.  The  various 
mechanical  and  I'lectro-mechanical  parti  are  first  described  ; 
thi'ti  it  is  shown  how  the  different  seivice  conditions  are  met, 
Thi'  l(>n<;-dislnnce  lines  are  worked  manually  to  a  great  extent, 
hut  automatic  calling  over  large  areas  like  Columbus,  Ohio,  are 
desciibed,  where  the  inter-town  lines  are  called  by  dial. 

The  chiipti'r  on  power  ]>lant  includes  jiarlicular.i  of  .solenoid 
ringing  int(;rrupter,  fuses,  calling  device  s|)eed  indicator,  engi- 
neer's and  other  desks,  dead  numbers  and  levels,  and  reverting 
calls  on  [larty  lines. 

In  rej.';ir(l  to  fnitlic  distributor  svstems,  the  trallii'  from  each 
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unit  is  distributed  among  all  the  operators,  but  it  is  stated  that 
no  installation  has  been  long  enough  in  use  to  prove  its  effi- 
ciency. It  is,  however,  expected  to  increase  the  busy  hour 
■working  from  two-thirds  to  five-sixths  of  an  hour,  an  increase 
of  efficiency  of  66-6  per  cent,  in  the  busy  hour,  requiring  38  per 
cent,  fewer  operators.  Circuits  are  shown  of  the  A.E.Co.'s  and 
Siemens  &  Halske's  appHcation  of  this  to  order  wire  working. 

The  descriptions  of  other  automatic  systems  and  semi- 
automatic system.s  are  given  in  considerable  detail,  but  as 
akeadv  mentioned,  several  features  do  not  agree  with  the 
installations  equipped  or  being  equipped  in  this  country. 
Can  it  be  that  "  the  state  of  the  art "'  is  more  advanced  here 
than  in  the  United  States  ? 

One  might  take  exception  to  the  numerous  references  to  the 
American  I.E.E.  "  Journal "'  and  to  manufacturers'  descriptive 
matter,  the  latter,  at  any  rate,  not  being  readily  obtainable 
here.  It  can,  however,  be  readily  xmder.stood  that  the  authors 
must  have  had  difficulty  in  discriminating  between  what  was 
suitable  and  unsuitable  for  inclusion. 

There  is  a  great  mass  of  information  in  the  book  which  the 
space  available  for  a  review  does  not  permit  of  being  touched 
on,  much  that  will  interest  both  the  engineer  and  the  student. 

W.  AlTKEN. 

The   Year  Book   of    Wireless   Telegraphy    and  Telephony. 

Pp.  Ixvi.  — sou.     (London:   The  Wireless  Press.)     3s.6d.net. 

In  the  present  instance  this  year  book  has  been  extended  to  a 
somewhat  larger  number  of  pages  than  the  volume  of  last  year, 
but.  owing  to  a  change  in  the  paper,  the  thickness  is  somewhat 
less,  which  is  no  doubt  an  advantage.  The  volume  includes  a 
mass  of  information  of  great  utility,  including  the  usual 
calendars,  data  of  weights^and  measures,  monetary,  thermo- 
metric,  barometric  and  other  similar  tables. 

The  more  technical  reader  will  find  pleasure  in  the  list  of 
formulae  and  equations  and  in  the  technical  articles,  of  which 
there  are  C[uite  a  number.  Among  the  latter  is  reproduced  the 
address  of  Dr.  J.  A.  Fleming  to  the  Wireless  Society  of  London 
on  ■■  The  Function  of  the  Earth  in  Radiotelegraphy."  ^Ir. 
H.  J.  Round  contributes  an  article  on  '"  Wireless  Telephony, 
which  is  of  more  than  usual  interest,  as  it  gives  some  account  of 
investigations  carried  out  by  the  Marconi  Company.  For  this 
reason  we  reproduce  part  of  this  contribution  in  another 
column.  Other  articles  are :  "  International  Radiotele- 
graphy Research  during  1914,"  by  Dr.  W.  H.  Eccles  ;  '"  Wire- 
less and  War  at  Sea,''  by  Mr.  A.  Hurd  ;  '"  Influence  of  Wireless 
Telegraphy  on  Modern  Strategy,"  by  Col.  F.  N.  Maude  ; 
"  Some  Applications  of  Radiotelegraphy,"  by  Mr.  A.  H. 
Morse  ;  "  Applications  of  Wireless  Telegraphy  to  Meteoro- 
logy," by  Mr.  R.  J.  K.  Lempfert ;  and  "  Wireless  Telegraphy 
in  Survey,"  by  Mi.  A.  R.  Ilinks.  The  volume  includes,  as 
usual,  biographical  notes,  a  long  list  of  wireless  patent  applica- 
tions for  1914,  and  a  great  deal  of  other  information.  It  is  well 
illustrated,  and  should  prove  valuable  to  all  those  interested  in 
radiotelegraphy. 


The  expression  for  Y„^  is  found  by  substituting  A2  for  Aj, 
— Ai  for  Aj,  B2  for  Bj,  and  — B^  for  B^. 

Usins  the  identities  2  cosh-  hx={cosh  2kz-\-l), 
•Icos^kx  =(l+cos2fcE), 
2  sinh-  hx  =(cosh  2^a;— 1), 
2sin-A-x    =(1— cos2fo), 
we  find 

Vi-+V22=i(Ai2+A22+B.2+B22)  cosh  -Ihx 

-f  i(Ai2+A.,2-Bi2-Bo2)  COS  2kx 
-f  (AiBi-f-A",Bo)  sinh  2/;.-- 
-f  (AjBi-AJBa)  sin  2f)x. 

|;SV^^..=J(A,^4-A,^-fB,^+B,^)^-^^ 

.    sin  2kl 


THE  DIFFERENTIAL  EQUATIONS  OF  LONG-DISTANCE 
TRANSMISSION,  i 

BV   GEO.    R.    DE.\X. 
(Professor  of  Mathematics,  School  of  Mines,  f^olla,  Mo,) 

IV, — The  Calculation  of  Line  Losses. 
1.  Tlif  Loss  in  the  Dielectric. — Denoting  this  by  I',,  we  have 

P,=  l'sY^dx, 
J  0 
where  V  is  the  effective  value  of  the  voltage  at  distanre  x  from 
one  end  of  the  line. 
Vi*=Aj*  cosh'-'  hx  cos''  kx-\-h^  sinh^  hx  sin^  kx 

-f-Bj^  sinh^  Ax  C0.9* /;x 
+  \i^  cosh^  hx  sin'*  Ax— 2(AiA2-j-B,B2)  sinh  hx 

cosh  hx  sin  kx  cos  kx 
V2A  ,n,  .sinli  hx  co,Hh  hx  cm^  A-,r— 2A  ,B„  cosh^  Axsin  kx  cos  kx 
4-2AiBj!<iiili/ixcoHh  AxHin^Ax  — 2.\jB,8inh2/(X8in  A-xcosAx. 
•  .SV.  TiiK  Ei,K<Tm<  i,\N.  Vol,  LXXIV,,  p,  35.-., 


A: 


+(Ai2+A,/-B,2-B2-) 
^2(A,B,-fA,B,)™^' 

+2(A,B2-A2By^ 
^/AiBi-f  A^B,,  ,  AiB^-AoBi 


)]■ 


2,  The  Loss  in  the  Conductors. — Denoting  this  by  Pr,  we  have 

Pb=  /  RPa'x, 

-  u 

where  I  denotes  the  effective  current  at  distance  x  from  end. 
To  obtain  the  expression  for  I^  substitute  C's  for  A's  and  D's^ 
for  B's  in  the  formula  for  V^.     Then 

P=i(Ci2-f  Cj^+Di^+D,^)  cosh  2hx 
'  +  1(Ci2+C.,2-D,2-1D2-)  cos  2kx 
-f  (C1D14-C2D2)  sinh  2lix 
-f  (CaDi-CiDa)  sin  2kx. 

From  formute  (58),  (59),  (60),  (61)  we  see  that 

D,HD22=2(Ar+A.;^, 

CiDi+C2D2=2-(AiBi+A2B2),. 


C2D2-CiD2=2(A,B2-A2Bi) 


We  tliprefore  liave 
RY 


IU-(/,( 


4ZL^-  ' 


+Bi'-fA2-^-i-B23; 


siiili  2/(/ 


/; 


sin  2kl 


-(Ai-^+A,.-^-B,2-B2-') 
+2(A,B,+A2B2)  ^''^'''+2(A2B,  -A,B,)  '^ 
rAiB,+A2B2    AjBi-AiB^-l-l 

"h  -  h    +^- k    w 

RY 

If  we  write     S-f  ^  =2Y  cos  l(d+y)  cos  Ud-y), 

and  S       ^  =2Ysin  i(<5-F;')8in  i((3--j'), 

we  get  for  the  total  line  loss 

Ps+P«=i  v/J[«^os  i('3-;.'){(A,^+A2M-B,-  l-B^'')  sinh  2kl 

-f  2(A,B,4-A2B2)(cosh  2hl-l)] 

-fsin  i((3  -/){(Ai--fA,;^-Bi'^   -n..-)  sin  2W 

+2(A2B,-A,B2)  (I-C08  2t/)}]- 

3,  ."special  Form  of  Formida  for  Line  TjOss   ivhin    Voltage, 
Current  ami  Power  Factor  at  lieccirer  arc  (jivrn.     If  the  voltage 
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at  receiver  is  Eg+jO,  and  the  current  is  I,  (cos  O+j  sin  6),  we 
have 

A^=Eo,A2=0,  Ci=locosl9,  €,=10  sinj, 

Bi=Ioy I  cos  (e-l+d).     B,=I„  y  I  sin  (6-^+6), 
AiB,+A2B2=EJ„y|  cos  (f;-i+<5), 


Squavinir  and  adding  (65)  and  (66), 

2  E/ 
^i^+^^^=cx)sh2hl-cos  2kl 
Squaring  and  adding  (61)  and  (62), 

Vi=+V/=(Bi2+B,2)(Q32+Q,2) 
2E,2 


(67) 


A,2+a,2-Bi2-B/=FV-yV. 


/Y.; 


A^Bj-A.B.^-— E„I„^/ ^  sin  (0-1^+^) 


ih  2/(/ 


Total  line  loss  is 

iy|[cosi(d--')-|(E„2+|p)sinl, 

+2Eoro,y|  cos  (e-|+(5)  (cosh  2/;/-l)  ]- 
+sinJ(6-;'){(E„2-|v),i„2« 

+2E„^/|  sin  (0-1+6)  (1-cos  2;5Z)  jT 

The  separate  line  losses  are  easily  found  in  the  formukc  above. 

V. — Line  of  Finite  Length  Short-circuited  at 
Eeceiver  Enp. 

1.  In   order  to  save  the   reader  the  trouble  of  referring  to 
previous  Papers,  we  write  down  the  general  formula;  for  the 
components  of  current  and  voltage  at  any  point  of  the  line. 
Writing       Qi  for  cosh  hx  cos  kx,  Qj  for  sinh  hx  sin  kx, 

Qg  for  sinh  hx  cos  kx.  Qj  for  cosh  hx  sin  kx, 

Tvehave         Vi=AiQi-A2Q2+BiQ3-B.,Q4,    ....  (.54) 

V2=--A,Qi+AiQ2+B2Q3+BjQ„    ....  (55) 

Ii=CiQi-G2Q2+DiQ3-D,Q.,    ....  (56) 

l2=C2Qj_+CiQi+D,Q3+D,Q.,    ....  (57) 

Ci=^|{BiCos(|-(5)-B2sin(|-r5);,  .  (58) 
C2=A/|{Bisin(f-6)+B^cos(|-(5);,  .  (59) 
T>^=J >^{X,cos{^-6)-k.sm(^-6)],  .     (60) 

D2=,y|{Ai8in(|-d)+A,cos(f-<5):-.   .     (61) 

2.  When  the  line  is  short-circuited  at  the  receiver  end,  and 
the  components  of  the  voltage  at  the  generator  terminals  are 
E,  and  (I,  we  have,  taking  origin  at  receiver, 

Vi=0,  V2=0,  when  2=0. 
Substituting  in  the  general  formuiaj,  we  find 

Ai=0.  and  A,^=0. 
Then 

Vi=BiQ3-B,Q.,  V2=B2Q3-|-BiQ..    .    (61),  (62) 
We  have  also 

Vi=Ei,  V2=0,  when  x=l. 
Then  (61)  and  (62)  give 

Bj  sinh  Ai  cos  iZ— Bj  cosh  A^sin  W=Ej,    .     .     (6.'5) 
Bj  sinh  Ai  cos  W+Bj  cosh  AZsiu  W=0.       .     .     (61) 

Solving  for  Bj  and  B2,  and  noting  that 

Sinh'-!  /,/  coss  i-/+cosh2  M  sin^  «=|(cos]i  2/^/-co.s  2kl), 
we  find 

_  _2Ei  sinh /// cos /.•/  ,„r, 

i~co8h  2hl-coB  2kl ''■'' 


Therefore, 


V 


cosh  2^?— cos  2kl 

„     /cosh  2Aa;— -cos  2kx 


i  (cosh  2/ic-cos  2kx) 


(68) 


cosh  2hl— cos  2kl 
Since  Ai=0  and  A2=0,  we  see  from  (60)  and  (61)  that  Dj 
=0,  D2=0.     The  formulae  (56)  and  (57)  become 

li=0,Ci,-C\Q.,.  l2=C.,Qi+CiQ2   ....    (69) 
Squaring  and  adding 

ii'-+L/=(Ci2+C2^)  ■;Qi^+Q2^;  . 

V,-+C^^=J{B,^+-B/)^J .        1^-^-        .     (70) 
Z  "       Z     cosh  2A(— cos  2kl 

Q22  +  Q22=J(c0Sh  2W+C0S  2kl). 


Xow 
and 
Hen< 


cos  2kx 
cosh  2/s/— cos  2kl 


/Y    /cosh2Aa;+ 


_      a/Y  w'cosh  2/)?+cos  2kl 
o~  ''9^  2,       cosh  2/;/-cos  2kl 


('1) 


(72) 


3.  Power  losses  :   The  loss  in  the  dielectric  is  I  SVi:-rf.r,  and 

•  0 

the  loss  in  conductors  is  I   RIj;V.r. 

\'^\Mx 


fsinh2/(Z     sin2W| 
'2(cosh  2/(Z-c.os  2A^i\      T     ~     k     J     ' 
RYE,^  fsinh  2hl    sin  2U\ 

"2Z(cosh  2AZ-C0S  2/fcZ)1,      h       ^     k      \ 


(7.3) 
(74) 


B,=- 


2Ej  cosh  hi  sin  U 
cosh  2A;— COS  2kl 


Numerical  Illu.stration. 
4.  Taking  /=300  miles,  R=0-30  ohm,  L=0-00196    henry, 
0=0-0153  xl0-«  farad,  S=0,  7^=377,  we  find 
6=67°  53',  ^=90°,  1=78°  56'  30",  Z=0^795,  Y=5-77  x  10-«, 
|-(5=11°3'30'',  ZY=4-58xl0-«,VZY=2-14xl0-3, 

y  1=371-5,  y|=2-693xlO-», 

A=0-000412,  it=0-002100, 

/i7=0-1236,  A;/=0-630=36°  6', 

2/(/=0-2472,  2kl=12°  12', 

Sin  (^^-6)=0-19181,  cos  (t-(5)=0-98143. 
sinh  /(/=- 0-1239,  cosh  /(7=]-0077,  cosh  2/(/=l-03()7,  sinh  2hl 
=sin  W-()-58y2,  cos  A-/=0-8080,  cos  2A-<=0-3057,  cos  2kl 
=cosh  2/(/-|cos  2^-;=  1-3364,  cosh  2W-cos  2/,:/=0-7250, 
Qi=0-8142,  Q2=0-073a  Qj^O-lOOO,  Q,  =  0-5935. 
Taking  Ei= 100,000,  we  find  bv  (65),  (66),  (58),  (59) 

Bi=27,510,  B2=164,o6o,  Ci=-24-3,  02=450-0 
24-3 
24-3,  Io2=450-0,  I„=— ^=451-0  amperes 


I„ 


0-05393 


450-0 


tan  9,  =  - ^t;^  =-18-50,«p,=  -86°53'30',co8(p,=0-05393, 

I,,,=(-24-3x0-8142)-(450-0x0-0730)=-52-6 
l2,=(450x0-8142)-(24-3)(0-073)=365-2; 

lj=Z68'0  amperes 

365-2 

^^= -6-950,9,,= -8r49',co8  9,^= -0-1 4234. 


tan  9*;;  = 

Otherwise, 
I 


(66) 


„     /Y    /cosh  2A/-fco3  2^/    „„,  „ 
=^'^  Z^  co.h2-M^os2kr'''-'''''^'''' 

V„=(27,51O)(O-I)-(164,OOO)(0-5935)=2,751-0-97,300 

=  -91  ,.549-0 
V,^=(l64,Of»0)(n-l)t-(27.5l(i)(0-5935)  =  16,400+ 16,400 

--32,800-0 
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*>9  ftOQ 

fan  9'P=— 9r^=-0-3i70,  9„<,=-20"  18',  cos  9,^=0-9378 

V»=,rs^=100,400.     Ought  to  be  100,000. 

*  93,780  ° 

Power  mpiit=100.000x  368-0  X  cos  61°  31' 
=17,200,000  watts. 

Since  S=0,  the  power  input  is  also  j  RI%.     Therefore 

•  ■._0-30x5-77xlO-6x(10)^°(  0-2497       0-95213^ 
o«'er  input  -       2  X  0-795  X  0-7250       |o-000412"^  0-0021  / 

=15,000-0x1,059-5=15,930,000. 
{To  be  conduced.) 


ECONOMIC  OPERATION  OF  ELECTRIC  OVENS.* 

V.Y    V.    W.    GUMXER. 

Summary. — The  energy  losses  in  an  electric  oven  may  be  divided  into 
radiation  and  convection  loss,  preheating  loss  and  the  loss  due  to  opening 
the  oven  door.  Each  of  these  losses  was  determined.  The  results  of  the 
experiments  performed  indicate  that  for  each  article  of  food  there  is  a 
particular  time  and  temperature  for  which  the  cooking  can  be  satisfactorily 
performed  with  a  minimtim  amount  of  energy. 


App.\ratus  Used. 
In  order  to  determine  the  losses  of  energy  in  electric  cooking  and 
the  best  methods  of  preparing  various  articles  of  food  in  electric 
ovens,  tests  were  made  on  three  commercial  ovens  and  an  experi- 
mental oven.  Each  commercial  oven  was  selected  as  representing  a 
general  type  of  electric  oven  m  use  for  domestic  cooking.    Oven  No.  1 


heating  element.  There  is  no  heating  imit  in  the  top  of  the  oven. 
Underneath  the  oven  is  an  automatic  temperature  control  which 
may  be  set  at  various  values  by  means  of  a  dial.  The  dial  is  graduated 
in  arbitrary  numbers  from  one  to  eleven.  When  the  handle  of  the 
dial  is  set  at  a  given  number  a  thermostat  wOl  open  the  circuit  of  the 
heating  element  as  soon  as  the  insiile  of  the  oven  has  reached  a  certain 
temperatxu-e.  As  the  oven  cools  the  thermostat  must  be  reset  by- 
hand  by  pushing  the  handle  of  the  dial.  Fig.  2  is  a  cross-section  cf 
the  oven  through  the  centre  showing  the  position  of  the  heating  coil 
and  the  tliermo-couples. 

Oven  Xo.  3  is  one  of  the  well-known  makes  of  tireless  cookers  with  a 
heating  element  placed  underneath  the  iimer  lining.  The  uiside 
dimensions  are  10-5  in.  deep  and  12-5  in.  diameter.  The  inside 
lining  is  seamless  drawn  aluminium  and  the  outside  linish  is  varnished 
oak.  The  sides  and  bottom  are  insulated  with  jiowdered  kieselguhr,, 
while  the  cover  is  insulated  with  granulated  cork.  Fig.  4  is  a  cross- 
section  of  the  oven  showing  the  position  of  the  thermo-couple  and 
heating  coil.  The  oven  uses  500  watts  at  110  volts.  There  is  no 
method  of  tiuning  the  oven  partly  off. 

Oven  Xo.  4  was  constructed  l)y  the  author  so  as  to  obtain  data  on 
the  characteristics  of  an  especially  well  insulated  oven.  The  inside 
dimensions  were  the  same  as  oven  Xo.  2.  A  220-,  440-.  880-watt 
heating  imit  was  placed  in  the  bottcra  of  the  oven  and  a  440-watt 
heating  unit  was  placed  in  the  top  as  shown  in  Fig.  5.  Sheet  iron 
was  used  for  the  in.side  lining  of  the  oven.  A  4  m.  layer  of  a  com- 
mercial brand  of  diatomincus  insulating  brick  was  used  for  insulation. 
Later  4  in.  of  corkboard  was  added  as  showit  in  the  drawing.  This 
was  put  on  with  cement,  and  no  outside  covering  was  used  except  on 
the  front  and  the  door  which  were  covered  with  wood. 

The  temjjerature  of  the  ovens  was  meastu-ed  by  means  of  copper- 
const  antan  thermo-couples.  An  indicating  galvanometer  and  a 
recording  galvanometer  were  used  to  determine  the  E.M.F.  of  the 
thermo-cou])les.     The  recording  galvanometer  traced  a  curve' by 
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Fig.  1. — Cross-section  of  Oven  No.  1.     Tig.  2. — Ckoss-seotion  of  Oven  No.  2. 


TEMPERATURE  .  DEGREES  CENT 

Fig.  3. — Tot.\l  Los.siis  from  He.\tei)  SnRP.\CBS  rsAiR. 
Convection  Loss  is  for  Vertical  Surfaces. 

1.  Black  body.      2.  Oxidised  copper.      3.  Pure  silver 
4.  Convection  only. 


is  a  large  range  suitable  for  a  good  size  family.  The  inside  dimensions 
of  the  oven  are  12  in.  by  12  in.  by  18  in.  Two  heating  imits  are  used, 
one  in  the  top  and  one  in  the  bottom  of  the  oven.  Each  imit  consists 
<)f  two  heating  cods  controlled  from  a  snap  switch  on  the  front  of 
the  oven  so  a.s  to  consume  220,  440  or  880  watts.  From  one  to  two 
inches  of  mineral  wool  is  used  as  heat  insulation.  The  outside 
surface  of  the  oven  is  l)lned  steel  with  nickeled  legs  and  trimmings. 
The  oven  door  is  12  in.  by  18  in.  and  l-.5in.  thick.  It  fits  tightly 
and  clamps  securely  in  place  when  shut.  Three  heating  units  are 
also  placed  on  top  of  the  stove  for  the  cooking  which  is  not  done  in  the 
oven.  l''ig.  1  is  a  cross-section  of  the  oven  through  the  centre 
showing  the  position  of  the  heating  coils  and  the  thermo-couple  u.scd 
to  nieu,surc  the  temperuture. 

Oven  Xo.  2  is  a  small  well-insulated  oven  suitable  for  a  small  or 
medium  size  family.  The  inside  dimensions  of  the  oven  are  9-5  in. 
wide,  10  in.  deep,  and  12  in.  high.  Tlie  inside  finish  is  seamlesn 
drawn  aluminium  and  the  ovitsirle  in  blued  steel  with  nickeled 
trimmings.  For  heat  insulation  2J  in.  of  mineral  wool  is  used.  An 
iron-elad  heating  element  i.H  placed  in  the  bottom  of  the  oven.  The 
heating  element  consumes  .")00  watts  when  connected  to  a  1  lOvoll 
eircuit.     'I'he  Iwat  eannr)!  be;  turned  partly  olT,  as  there  is  only  oiu^ 


♦  AVwlract  of  a  Paper  rood  before  the  American  Instituto  of  Electrical 
Gngincorg. 


intermittent  contact  on  a  circular  smoked  chart.  Two  thermo- 
couples were  used  in  series  so  that  a  larger  deflection  was  obtained, 
and  as  the  hot  junctions  were  in  dift'erent  parts  of  the  oven  the 
temperature  recorded  was  a  mean  of  the  two  values.  In  oven  Xo.  1 
an  extra  thermo-couple  was  inserted  for  measuring  the  internal 
temperature  of  food.  The  wires  entered  the  oven  through  two  glass 
bushings  and  were  left  bare  except  for  a  3  in.  glass  tube  at  the  end, 
which  was  inserted  in  the  food. 

Losses  of  Enekcv  in  ICi.icctrh'  Ovens. 

Conveclion  and  Iladi<ttioii.—  'Y\\Q  radiation  and  eonveotion  losses 
from  horizontal  and  vertii^al  i)l!ine  sin-faces  have  been  determined 
by  Langmuir*  for  various  materials.  I'^ig.  3  shows  the  convection 
and  radiation  losses  for  vertical  jilane  surfaces  for  temperatures  up 
to  2.50  deg.,  the  highest  used  in  cooking. 

As  shown  by  the  curves,  the  ratliation  less  from  a  black  body 
constitutes  a  large  ])art  of  thi^  total  loss,  while  the  radiation  from  a 
])i>lished  silver  siufaee  forms  but  a  small  pari  of  the  total  lo.ss.  For 
all  other  .surfaces  the  radiation  lo.ss  lies  l)etwi-cn  that  of  a  silver 
surface  ami  a  black  surface,  the  convection  being  the  same  for  all 
surfaces.     There  are  two  ways  in  which  the  heat  loss  of  an  (-lectric 

♦  "  Trons."  of  Am.  Electro-Chcm.  Hoc,  Vol.  XXIL,  p.  299  (1913). 
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oven  may  be  reduced.  Consider  an  oven  of  given  inside  dimensions 
built  on  the  plan  of  an  ordinary  gas  oven,  with  a  black  outside  surface 
and  no  heat  insidation.  The  temperature  of  the  outside  surface  will 
be  within  a  few  degrees  of  the  temperature  of  the  oven.  A  large 
amoimt  of  energy  will  be  required  to  niamtain  a  cooking  temperature 
inside  the  oven.  Suppo.-ie  that  enough  heat  insulation  were  intro- 
duced to  reduce  the  outside  teniperatiu-e  from  200'f'.  to  110°C.  :  the 
watts  lost  per  square  centimetre  of  outside  surface  would  be  reduced 
from  0-37  to  0-12  as  showTi  by  the  curves  of  Fig.  3.  Stated  in 
another  way,  the  energy  required  to  maintain  the  inside  temperatiu-e 
of  the  oven  at  its  former  value  woidd  be  reduced  from  l.OOf  watts 
to  325  watts  for  the  same  outside  surface.  For  the  same  inside 
dimensions,  however,  the  area  of  the  outside  will  be  larger  because 
of  the  added  insulation,  and  hence  the  energy  will  be  slightly  greater 
than  the  above  value.  Another  method  of  reducing  the  heat  losses 
would  be  to  silver-plate  the  outside  of  the  oven.     The  heat  loss  would 


where  between  lOO'C.  and  200=C.  A  beef  roast  prepared  at  any 
temperature  within  tliis  interval  was  fomid  to  be  well  browned  and 
attractive  looking.  No  difference  was  discernible  in  the  tenderness, 
of  duplicate  roasts  cooked  at  the  extremes  of  temperature.  «) 

Twenty-two  roasts,  consisting  of  the  third  and  fom-th  standing 
rib  cuts,  were  obtained  by  the  author  from  the  local  market.  The 
meat  was  freed  from  bone  and  tightly  rolled  and  secured  with 
wooden  skewers.  Samples  were  roasted  at  100°C.,  ]20°C.,  140°C., 
160°C.  and  ]80°C.  The  time  requiied  for  the  cookmg  and  the 
amount  of  energy  used  at  each  oven  temperature  was  measured. 
From  these  values  the  most  economical  tem])eratiu'e  for  roasting  a. 
rolled  roast  was  determined.      In  order  to  get  miiform  results  in  the- 
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then  be  decreased  from  0-37  watt  per  square  centimetre  to  0-13,  or 
the  energy  required  to  maintain  the  same  inside  temperature  would  be 
reduced  from  1,000  watts  to  350  watts.  By  a  combination  of  the 
two  methods  the  input  of  the  oven  for  the  required  internal  tem- 
])erature  would  be  reduced  from  1,000  watts  to  165  watts.  To  silver- 
}ilate  the  outside  surface  of  an  electric  oven  would  be  too  expensive 
to  be  practical,  but  there  are  cheaper  surfaces  which  radiate  a  small 
amoimt  of  energy  compared  to  the  ordinary  black  oven.  A  white 
enamelled  surface,  for  instance,  would  be  much  more  efficient  than  the 
black  surface. 

The  heat  losses  from  an  electric  oven  can  be  easily  determined  by 
measuring  the  energy  input  and  the  temperature  after  the  equilibrium 
conditions  .are  established.  The  heat  lo.sses  for  the  ovens  tested  were 
obtained  in  the  following  mamier  :  A  thermo-couple  inside  the  oven 
was  connected  to  a  recording  galvanometer.  A  given  amoimt  of 
cncray  was  turned  on  so  that  the  temperature  of  the  oven  incnasc  cl. 
until  hnally  the  heat  lost  equalled  the  energy  measured  by  tin-  wati 
meter.  The  tests  were  continued  imtil  the  oven  tcmpcratun-  had 
remained  constant  for  at  least  two  hours.     Fig.  (i  shows  the  results. 

Preheating. — The  amount  of  energy  required  to  preheat  an  oven 
to  the  desired  temperature  depends  on  the  insulation  of  the  oven,  it' 
size  and  the  thermal  capacity  of  the  inside,  and  the  size  of  the  heating 
coils.  Fig.  7  shows  the  results  of  tests.  It  will  \>e,  noticed  that 
although  oven  No.  4  was  better  insulated  than  oven  No.  2  it  required 
more  energy  for  the  j)reheating.  This  was  probably  due  to  the 
greater  heat  capacity  of  the  inside  lining  and  the  insulation.  The 
effect  of  too  small  a  heating  coil  is  shown  for  the  curve  for  oven 
No.  3.  For  high  temperatures,  the  energy  required  for  preheating 
this  oven  is  altoficther  too  large  for  the  size  of  the  oven.  The  time 
required  for  the  oven  to  reach  a  baking  temperature  of  2.i0  f.  wa,s 
2-5  hours.  In  order  that  the  electric  energy  for  preheating  shall  be 
as  small  as  possible,  the  iimer  parts  of  the  oven  should  have  as  small 
heal  capacity  as  is  practical,  and  the  hcatmg  coils  sliould  be  large 
enough  to  heat  the  oven  to  the  desired  temperature  in  a  fauly  short 
tinie.  If  the  time  required  for  the  oven  to  reach  the  desired  cooking 
temperature  is  excessive  not  only  Ls  there  a  delay  in  the  cooking 
"peration  but  a  larger  amoiuit  of  the  energy  Ls  lost  into  the  room  by 
ladiation  and  convection  during  the  )ireheating. 

Ileal  LoHK  wkfii  the  Oven  Door  it  Opened.^l'ig.  8  shows  the  watt- 
hourn  lost  each  time  the  door  of  oven  No.  1  is  opened  for  15  seconds 
and  the  fall  in  temperature  of  the  oven  when  the  door  is  opened  at 
different  oven  temperatures. 

ICXPERIMKNTS   IN    IloA.STINO    BeKK. 

The  experiments  of  Grindly  and  Sprague  have  demonstrated 
that  beef  can  be  satisfactorily  roasted  at  an  oven  Icmiierature  any- 


degree  of  cooking  the  meat,  it  was  necessary  to  decide  on  a  rather 
exact  method  of  determining  when  the  meat  was  sufficiently  cooked. 
Grindly  and  Sprague*  found  that  if  the  inner  temperature  of  a  roast 
is  between  55'^C.  and  65°C.  the  meat  will  be  rare  (i.e.,  underdone), 
if  it  is  between  C5°C'.  and  70°C.  it  wUl  be  medium  rare,  and  if  between 
70^C.  and  80°C.  it  wUl  be  well  done.  Li  order  to  secure  as  much 
uniformity  as  jjo-ssible  in  the  results,  a  definite  temj)erature'rather 
than  a  range  of  temperatures  was  taken  as  the  indication  of  when 


ovcn  temp  cent  oeg 
Fig.  7. — Energy  Required  to  Preheat  Ovens. 

the  meat  was  sufficiently  cooked  :   55°C.  was  used  for  rare,  (iS^C.  for 
medium  rare  and  75''(".  for  well  done. 

A  eopper-constantan  thermo-rouple  was  used  to  measure  the 
temperature  liiHide  the  roasts.  The  thermocouiile  was  connected 
to  the  recording  galvanometer  which  gave  a  continuous  record  of  the 
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temperature  inside  the  roast.  The  authorities  on  meat  cooking 
recommend  that  a  roast  be  cooked  for  the  first  10  or  15  minutes  at  an 
oven  temperature  of  250  C.  so  as  to  sear  the  outside  of  the  meat.  The 
theory  is  that  the  coagulation  of  the  outer  siu-faces  of  the  meat  will 
act  as  "a  seal  to  keep  in  the  meat  juices  and  volatile  fiavoius.  A 
consideration  of  the  heating  curves  of  the  electric  ovens, discussed  in 
the  first  part  of  the  Paper,  shows  that  to  heat  an  oven  up  to  250"C. 
and^to  keep  it  there  for  15  minutes  will  increase  the  cost  of  the 
electricity  for  roasting  the  meat  about  50  per  cent.  In  order  to 
reduce  this  extra  cost  of  energy,  another  method  was  tried  which 
proved  very  successful.     Instead  of  searing  the  meat  in  the  oven  at  a 
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Fig.  8. — Etfeot  of  OPENrso  Dook  or  Oven  No.  1  tor  15  secoxds  t;pon 
Eneegy  Lost  and  Fall  vs  Temperatttbe  of  the  Ovek. 

"high  temperature  it  was  seared  on  the  top  of  the  stove  or  rather  by 
placing  the  meat  in  an  aluminium  dish  over  an  880-watt  heating 
coil.  The  current  was  turned  on  for  three  minutes  to  get  the  dish 
quite  hot.  The  meat  was  then  placed  in  the  hot  dish  and  seared  for 
10  minutes,  being  turned  frequently  so  as  to  sear  all  sides.  After 
searing,  an  incision  was  made  in  the  roast  with  a  sharp  narrow  bladed 
knife,  and  the  thermo-couple  was  inserted  as  near  as  possible  in  the 
centre  of  the  large  muscle  of  the  roast.  The  roast  was  then  placed  in 
the  oven  at  the  desired  temi)erature. 

Fig.  9  shows  the  average  time  of  cooking  plotted  against  oven 
temperature.  The  weight  of  joint  was  in  the  neighbourhood  of  4  lb., 
and  the  average  loss  of  weight  varied  from  20 .\  per  cent,  up  to  31  per 
cent.,  increasing  with  the  temperature. 
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Fio.  9. — Effect  of  Oves  Tf.mperature  on  Time  of  Cooking  of  Bkkf 

KOASTS. 

The  other  important  factor  which  (Iclciiiiines  the  best  roasting 
temperature  is  tlic  cost  of  the  electricity  used.  In  the  tests  described, 
for  rare  roasts  100  (leg.  i»  the  most  economical  temperature  in  each 
oven  ;  for  the  medium  rare  100  (leg.  is  the  most  economical, except 
for  oven  No.  I, for  which  120  deg.  to  140  (leg.  is  the  best.  Kor  the 
well  (lone  roasts  tlicre  is  a  deeid(d  difTerence  in  the  (rost  of  cooking 
the  meat  at  the  various  oven  temperatures.  For  all  ovens  and 
the  most  economical  IcniiH-ratnrc  for  the  well  done  roasts  lies  between 
120  ('.  and  HOC.  When  preheating  is  included  the  difTerence 
Ix'tweon  \\\v  co.<t  (f  preparing  a  roast  al    100  deg.  and   180  deg.   ii 


greater.  For  ovens  No.  1  and  2,  120  deg.  is  the  most  economical 
temperature  for  well  done  roasts.  While  the  cost  of  electricity 
at  2-5d.  per  kilowatt-hour  for  oven  No.  1  the  difference  between  the 
cost  of  roa;,ting  meat  at  100  deg.  and  180  deg.  is  Id.  for  rare  and 
l-25d.  for  medium  rare,  and  for  well  done  the  difference  l^etween 
120  deg.  and  180  deg.  is  l-25d.  The  saving  in  the  months  bill  would 
probably  amount  to  about  2s.,  depending,  of  course,  on  the  number 
of  roasts  prepared. 

An  experiment  was  tried  by  searing  the  roasts  in  the  manner 
recommended  by  the  cookery  books.  The  oven  was  heated  to  250  deg., 
the  roast  was  placed  therein,  and  fuU  current  was  turned  on  mitil  the 
temperature  had  returned  to  the  desired  \'alue.  The  current  was 
then  turned  off  and  the  oven  allowed  to  cool  down  to  100  deg.  where 
it  was  kept  constant  during  the  remainder  of  the  experiment.  The 
energy  required  to  prepare  the  roasts  by  both  methods  is  given  in  the 
following  table  : — 

Vi'att-hmirs  Used  in  Preparing  Roasts  by  the  two  Methods  of  Searing. 


Searing  on  top  coil. 


Rare 190 

Well  done 190 


Remainder  of  ! 
test  in  oven  at     Total. 
100  deg. 


Total 
when  seared 
in  oven,      i 


Difference. 


790 
1,323 


1.950 
2,580 


1,070 
1,065 


The  saving  in  energy  in  favour  of  searing  on  top  of  the  stove  is 
surprisingly  great,  making  a  difference  of  2-5d.  (at  2-5d.  per  kilowatt- 
hour)  in  the  cost  of  preparing  the  roast. 

Baking  Experiments. 

Several  curves  are  given  showing  the  loss  of  weight  and  time 
required  for  cooking  biscuits  and  other  articles  of  food  at  various 
temperatmes.  Li  the  case  of  biscuits,  the  percentage  loss  of  weight 
begins  to  increase  very  rapidly  as  the  temperature  deerea:;es  below 
200  deg.  This  increase  m  the  loss  of  weight  for  the  biscuits  at  the 
low  temperature  indicated  that  the  samples  dried  out  to  a  greater 
extent  due  to  the  increased  time  of  baking.  The  range  of  temperatiure, 
therefore,  for  baking  biscuits  prepared  according  to  the  recipe 
adopted  is  from  200=t'.  to  240"C. 

In  the  case  of  bread  experiments  the  most  satisfactory  results 
were  obtained  above  180  deg.  At  the  lower  temperature  the  crust 
was  hard  and  thick,  due  to  excessive  evaporation  of  moisture. 

Consideration  of  the  results  as  a  whole  emphasise  the  importance 
of  the  preheating  characteristics  in  designing  an  efficient  electric 
oven.  For  the  kind  of  baking  which  requires  a  high  temperature  for 
a  short  time  the  preheating  loss  is  considerably  greater  than  the  radia- 
tion and  convection  loss.  Unless  some  method  can  be  foinid  for 
decreasing  the  energy  used  in  heating  the  oven  up  from  room 
temperature,  it  will  not  be  practical  to  increase  greatly  the  heat 
insulation  of  the  ovens  used  for  domestic  baking.  This  does  not 
apply,  however,  to  ovens  which  are  used  for  long  intervals  at  the 
same  temperature. 

t'oxti.usioNs. 

With  reference  to  the  use  of  a  thermometer  for  the  standardisation 
of  oven  temperatures  Miss  M.  B.  Van  Arsdale,  assistant  professor  of 
household  arts  at  Columbia  Tniversity,  says  : — 

"  Regarding  the  inexjx'ricnced  housewife,  it  can  truly  be  said  that 
with  an  acciu'ate  thermometer  her  results  would  imdoubtedly  be 
more  uniformly  good — and  we  believe  that  the  recipe  books  of  the 
future  should  not  rciwl  merely  '  bake  until  done  in  a  moderate  oven  " 
or  '  according  to  judgment,'  but  will  also  state  how  long  and  at  what 
tem|H'rature,  so  that  in  the  hands  of  even  tlic  inexperienced  these 
recipes  will  yield  not  occasionally  good  but  uniformly  good  results 
without  the  discouragement  of  numy  failures,  the  sacrilice  of  much 
time  and  the  waste  of  nnuh  good  material.  Thus  the  scientifio 
treatment  of  the  subject  added  to  our  traditional  knowledge  should 
tend  to  evolve  an  even  higlicr  type  of  cookery  than  we  have  had  in 
the  past." 

Witli  the  advent  of  electric  ovens  a  revolution  in  the  methods  of 
(•(xiking  lia,s  become  iiossiblc.  .Vutomatic  electric  ovens  will  probably 
he  developed  in  which  the  temperature  will  be  accurately  controllt^d 
and  the  necessity  of  conslant  vigilance  will  be  removed.  .Some 
kinds  of  food  will  even  he  prepared  in  advance,  placed  hi  the  oven, 
and  without  any  further  attention  on  the  part  of  the  housewife  the 
current  will  automatically  he  turned  on  at  a  predetermined  time. 
The  tcm])erature  of  the  oven  will  uicrea-se  to  the  desired  value  and 
there  remain  c(mstant  until  the  food  is  pro]ierly  cooked. 

Klcilric  cooking  may  he  ilaisitied  according  to  the  temi»rature 
to  U'  us<'d  in  the  oven.  The  baking  of  bread,  cake  and  i>aslry  requires 
a  high  oven  temperature  from  170  C  to  240  C.  In  the  average 
family  where  the  oven  is  used  intermittently  a  large  part  of  the 
electricity  used  in  this  class  of  baking  will  go  to  heat  up  t  he  oven  from 
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room  temperature  to  the  required  baking  tem])erature.  In  other 
words,  the  preheating  loSs  will  be  large  compared  with  the  radiation 
and  convection  loos.  The  preparation  of  vegetables,  cereals,  and 
meats  (except  for  searing,  broiUng  and  frying)  requires  a  low  degree  of 
heat,  80'C.  to  120'C.,  applied  for  several  hours.  In  this  class  of 
rofking  the  preheating  loss  is  small  in  proportion  to  the  radiation  and 
.ivection  lo33.  The  increased  popularitj'  of  the  tireless  cooker 
I'icates  that  people  are  learning  that  food  can  be  cooked  at  tem- 
■ratures  lower  than  the  boiling  point  of  water.  The  particular 
temperature;  of  lOO^f.  has  long  been  the  one  used  for  cooking  cereals, 
vegetables  ard  meats,  because  it  is  the  easiest  temperature  to  main- 
tain at  a  constant  value  and  not  necessarily  because  it  gives  the  best 
possible  results.  The  fact  that  several  hours  are  required  for  the 
cooking  is  rot  a  disadvantage  when  the  process  Is  automatic  and  does 
not  require  the  attention  of  the  housewife.  Aside  from  the  question 
cf  the  quality  of  the  food  and  the  sa\-ir.g  in  electricity,  four  hours 
would  probcbly  be  the  best  time  to  cook  the  food.  The  housewife 
could  put  in  the  food  for  the  midday  meal  immediately  after  break- 
fast whUe  the  even  was  still  hot.  When  it  is  taken  out  she  could  put 
in  the  evening  m.eal,  so  that  the  oven  would  be  ased  coiititiuously. 
The  preheating  loss  would  thus  be  reduced  to  a  minimum.  Dming 
the  latter  part  of  the  afternoon  the  liousewife  need  not  be  tied  to  her 
kitchen,  as  all  that  w'ould  be  necessary  at  this  time  would  be  to  dish 
up  the  food  and  serve  it.  Electric  light  and  power  companies  should 
be  interested  in  perfecting  this  method  of  cooking  and  in  bringing  it  to 
the  attention  of  their  customers.  A  combination  of  the  electric  oven 
ard  the  popular  fireless  cooker  would  be  a  very  desirable  load  for  the 
central  station.  It  would  be  a  nearly  steady  all-daj'  load  and  wouLi 
not  interfere  with  the  peak  load  even  ui  the  winter,  as  sufficient  heat 
can  be  stored  in  a  well  insjlated  oven  to  keep  the  food  hot  enough  to 
serve  for  an  hour  or  more  after  the  current  is  turned  off. 


CORRESPONDENCE. 

PrRE  ELECTRON  DISCHARGE. 

TO   THE   EDITOR   OF  THE   ELECTEICIAX. 

Sir  :  The  article  on  the  above  subject  by  Dr.  Irving  Lana;- 
mu'r  is  most  interesting,  but  I  should  like  to  point  out  that  the 
fact  that  a  very  high  temperature  and  perfect  freedom  from 
gases  inside  the  tube  or  in  the  wire  to  obtain  a  pure  electron 
discharge  ha.s  been  known  for  a  long  time  previous  to  the  above 
article  {see  Prof.  J.  J.  Thomson,  "  Conduction  of  Electiicitv 
tlirough  Gases,"  1906,  pp.  ]92  and  193). 

Also  that  a  double  layer  oi  electricity  at  the  .surface  of  the 
wire  would  produce  enormous  changes  in  the  amount  of  nega- 
tive electricity  cimiing  from  the  wire,  and  to  increase  the 
voltage  from  4-6  to  5-6  volts  under  these  circumstances  might 
increase  the  current  more  than  150,000  times  {see  p.  202). 

Sir  J.  J.  Thomson  is  interesting  in  many  other  particulars. 
For  instance,  he  points  out  that  the  introduction  of  hydrogen 
gas  might  considerably  increase  the  negative  leak. 

With  regard  to  the  positive  discharge  from  hot  wires  it  ajjpcars 

■  that  this  discharge  is  due  to  gases,  particularly  oxygeil.     If  all 

traces  of  these  gases  could  be  removed,  perhaps  by  treating  the 

filament  and  glass  surface  with  hydrogen,  the  disintegration 

of  the  wire  due  to  the  positive  discharge  could  be  stopped. 

This  fact  appears  to  have  a  very  practical  bearing  on  tlio 

manufacture  of  tungsten  filament  lamps  working  in  a  vacuum, 

hecause  in  this  case  we  could  have  a  considerable  increase  in 

the  temperature  of  the  wire  without  disintegration. — I  am,  Ac, 

London,  May  26.  "    S.  G.  Brown. 

SYSTEMS  OF  WIRING. 

TO   THE   EDITOR  OF  THE   ELECTRKUX. 

f'lR  :  1  have  read  with  interest  your  editorial  in  the  Com- 
mercial and  Industrial  .section  of  your  issue  of  .May  2ft li,  and 
^»h  to  take  exception  to  a  few  of  your  remarks  regarding  the 
comparison  of  wiring  methods  used  in  England  and  the  United 
States. 

Several  )C'ars  ago  I  was  an  inspector  for  the  Public  Sei-vice 
(  orporation  sufiplying  electric  power  to  a  i>urt  of  Chicago  and 
♦  he  .surround iiitc  suburbs,  and  as  I  am  now  intimately  c(,n- 
ne(  tcfl  wit!,  ti  •  •■jfctrical  industry  here  in  EnL'limd  I  have  had 


a  good  opportunity  for  comparisons,  if  we  take  the  City  of 
Chicago  and  its  suburbs  and  the  City  of  London  and  its  suburbs 
as  examples,  and  I  regret  to  say  that  by  far  the  majority  of 
cases  of  wiring  here  would  fail  to  pass  '"  inspection." 

The  knob  and  tube  work,  of  which  you  speak  so  disparagingly, 
is  allowed  in  the  outlying  or  thinly-populated  districts,  but  the 
rules  imposed  upon  such  wiring  make  it  perfectly  safe.  In  no 
case  in  this  or  any  other  type  of  wiring  is  either  wire  allowed 
to  touch  wood  or  pass  through  the  wall  or  ceiling  without  being 
protected  by  being  enclosed  in  circular  loom.  This  circular 
or  flexible  loom  is  impervious  to  fire  and  water,  being  made  of  a 
mica  comi3ound,  and  is  one  of  the  best  insulations  obtainable. 
Here  in  England  both  wires  may  be  brought  together  through 
the  ceiling  without  any  further  insulation  whatever,  and  using 
an  inferior  insulated  wire  to  what  is  required  in  the  States, 
Here  wire  is  run  through  conduit  without  any  bushes  at  the 
end  to  prevent  the  insulation  from  being  damaged,  with  the 
attendant  possibility  of  a  short.  Here,  also,  the  wiies  are  run 
out  of  the  conduit  on  to  a  wooden  block  in  the  wall  to  be 
brought  to  the  switch,  both  wires  lying  side  by  side  on  the 
wood  against  a  j)ossibly  damp  wall.  This  would  never  be 
tolerated  in  the  States.  Here  there  seems  to  be  no  inspection 
to  see  whether  the  fixtures  are  properly  installed,  while  in  the 
States  the  house  is  left  disconnected  until  all  the  work  is  pro- 
perly finished,  the  joints  of  which  are  inspected  to  see  that  they 
have  been  soldered  and  well  taped.  In  London  we  are  allowed 
to  use  a  flex  that  has  about  one-thiid  the  insulation  required  by 
the  City  of  Chicago. 

The  above  applies  mostly  to  residence  wiring,  and  in  the 
realm  of  factory  and  office  lighting  I  find  the  conditions  very 
similai',  the  chief  diflerence  here  lying,  however,  in  the  switches, 

panel  boards,  &c.,  which  one  must  see  and  use  to  appreciate. 
As  to  whether  the  concentric  system  of  wiring  will  find 

favour  across  the  sea  will  depend  upon  whether  it  is  proved 

to  be  a  safe  system,  for  the  fact  that  b}'  far  the  majority  of 

houses  are  of  wood  construction  makes  the  fire  risk  more 

dangerous  than  in  a  brick  or  stone  residence. 

I  hope  I  have  cleared  up  a  misunderstanding  you  seemed 

to  have  obtained  from  the  comments  you  have  read  in  the 

American  electrical  magazines. — I  am.  &c., 

Sanderstead,  June  1.  O.  E.  Grigshv,  M.Sc. 

[We  shall  be  glad  to  know  if  other  correspondents  support 

the  views  expressed  by  Mr.  Grigsby. — Ed.  E.] 


THE  GYROSCOPIC  COMPASS. 

TO  THE   EDITOR  OF  THE   ELECTRICIAN. 

Sir  :  I  have  read  Mr.  Lonaland's  letter  of  May  28th  and  note 
the  statement  that  I  am  in  error  with  regard  to  the  Sea-Star 
compass. 

Mr.  Longland's  letter  has  five  paragraphs i  the  fli'st  is 
reasonable  ;  the  second  and  third  are  misleading  ;  the  fouith 
is  a  mere  confusion  of  words  ;  and  the  fifth  is  nonsense. 

The  second  and  third  paragraphs  eiuleavour  to  describe  the 
construction  of  the  sea-star  compass.  Paragi..i,h  t\.  .j  ucB.rilios 
a  gyroscope  having  three  degrees  of  freedom.  This  leads  tho 
reader  to  suppose  that,  in  principle,  the  Sea-Htar  is  a  gyroscope 
having  three  degrees  of  freedom.  That  it  has  not  three  degrees 
of  freedom  the  reader  is  left  to  infer  from  paragraph  three, 
though  if  he  has  been  clever  enough  to  infer  this  inipf>ftant 
fact,  paragraph  five  will  lead  him  astray  again. 

As  a  matter  of  fact  the  simple  arrangement  with  wliicli  I 
have  specilieally  dealt  in  my  l'a|)er-  a  nyro  wheel  symnietri-. 
cally  mounted  .so  that  its  axle  bridges  across  between  tim 
prongs  of  a  fork  whose  shaft  i.s  hold  in  a  vertical  socket  in  whiili 
it  can  turn  freely-  miglil  l)e  used  as  n  Sea-Star  compass. 
Electrical  contacts  would  have  ti>  be  jiroviilrd  in  each  bearing 
of  the  gyro  axle.  Some  ingenuity  would  be,  retjuired  in  the 
construction  of  such  contacts,  for  they  would  have  to  possess 
tho  property  of  closing  an  electrical  circuit  whenever  the 
pressure  on  'the  bearings  becanie  unecjual.  Ini'iiuulity  of- 
j)re»8ure  would  be  .set  up  by  any  tojque  ti-nding  to  take  the 
gyro  axle  out  of  the  horizontal.     In  the  electrical  circuit  thus 
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closed  would  be  the  so-called  "  meridian  motor  "  geared  so  as 
to  turn  the  vertical  shaft  of  the  fork. 

Paragraph  foiu-  is  the  important  one,  purporting  to  prove 
that  the  Sea-Star  compass  has  no  latitude  error.  To  my  mind 
it  proves  nothing,  but  from  it  I  am  led  to  infer  that  the  writer 
of  the  letter  has  not  vet  reahsed  the  nature  of  latitude  error  in 
any  form  of  gvro-compass.  In  this  paragraph  the  wOfd 
'■  meridian  '"  is  used  1.3  times  ;  once  correctly  and  12  times 
incorrectly  !  It  is  only  in  the  last  four  lines  of  the  praragraph 
that  the  reader  is  able  to  discover  why  the  word  meridian  is 
thus  used  at  all.  These  four  lines  read  :  "  It  is  only  at  the 
meridian  where  there  is  a  balance  of  the  turning  influences,  so 
that,  once  the  axle  is  in  this  position  there  it  remains  with  its 
ends  mo^'ing  in  curves,  symmetrical  about  the  meridian." 
This  is  altogether  wrong — except  at  the  equator.  It  is  ob- 
viously wrong  to  anyone  who  understands  the  nature  of  latitude 
error  in  the  ordinary  forms  of  gVTO-compass. 

The  last  paragraph  of  the  letter  is  nonsense.  It  states  that 
'■  the  Sea-Star  is  free  to  turn  about  .  .  .  the  horizontal  axis 
perpendicular  to  the  axis  of  the  wheels  axle."  Yet  paragraphs 
two  and  three  have  carefully  explained  the  mechanism  by 
which  any  tendency  to  move  about  the  axis  just  named  causes 
the  "  meridian  motor  "  to  prevent  such  movement — indirectly 
but  none  the  less  effectually.  Could  there  ever  be  a  better 
example  of  nonsense  than  to  say  a  thing  is  free  to  move  but  is 
always  prevented  from  doing  so  ?  If  it  were  not  nonsense,  but 
really  true,  to  say  there  is  freedom  about  this  axis  I  would 
simply  remark  that  the  Sea-Star  would  then  be  a  gjTOScope 
having  three  degrees  of  freedom  :  for  in  addition  to  having  the 
freedom  just  claimed  it  could  spin  upon  its  axle,  and  could  turn 
about  the  vertical  diametral  axis  (the  meridian  motor  need 
have  no  friction).  But  a  g\To-compass  having  three  degrees 
of  freedom  is,  as  everybody  knows,  impracticable. 

Eeviewing  then  the  whole  letter  the  essential  point  lies  in 
the  last  four  lines  of  paragraph  four.  If  instead  of  the  bare 
statement  the  writer  of  the  letter  had  endeavoured  to  give  proof 
of  such  a  striking  proposition  as  these  four  lines  contain  I  think 
he  would  never  have  written  his  letter  but  would  have  abandoned 
the  wreck  of  the  Sea-Star  to  which  he  now  so  fondly  clings. 

The  axle  of  the  Sea-Star  would  probably,  as  the  letter  states, 
swing  continually  from  left  to  right.  This  swing  might  be 
made  small.  The  meridian  motor  would  maintain  the  axle 
horizontal.  Is  it  not  obvious  that  the  gyroscope  would  .set 
itself  so  that,  on  the  average,  the  direction  of  the  axle  would  be 
that  of  the  axis  of  the  resultant  of  all  the  torques  acting  on  the 
gyroscope  ?  The  torque  due  to  the  meridian  motor  is  first  to 
left  and  then  to  right,  an  alternating  torque  whose  average 
value  is  nil.  Of  the  two  torques  everybody  knows  that  when 
the  gyro  axle  is  horizontal  the  axis  of  the  resultant  torque  is 
in  the  meridian  at  the  equator,  points  ea.st  of  the  meridian  in 
northern  latitudes  and  west  of  the  meridian  in  southern  lati- 
tudes.— I  am,  &(•., 

London,  May  31. F.  M.  Denton. 

THE  lUNGE  OF  WIRELESS  SIGNALS. 

TO  THE   EDITOR  OF  THE   ELECTRICIAN. 

SiK  :  In  an  article  on  "  Dust  "  in  '"  Knowledge  "  of  April, 
1915,  the  following  figures  are  given  for  the  dust  particles  per 
cubic  centimetre  in  air  over  oceans  : — 

Atlantic  Ocean 2,000 

Pacific  Ocean 600 

Indian  Ocean 200  to  500. 

It  occurred  to  me  that  this  difference  may  be  connected  with 
the  extrnordinary  wireless  ranges  reported  over  the  Pacific 
and  Indian  Oceans  us  compared  with  the  Atlantic. 

In  the  same  article  150,0(X)  is  given  as  the  number  in  town 
air,  and  for  Ben  Nevis  summit  11,000  in  the  afternoon  to  100  in 
the  curly  morning.  If  tli(i  latter  figure  is  general  for  the  ujjper 
air  the  difference  between  night  and  day  ranges  may  be  in  part 
due  to  tiic  same  dusfc  effect. — I  am,  &c., 

London,  May  28th.  Henry  M.  Savers. 

I  We  j)rcsuino  that  ]\Ir.  Savers  has  in  mind  dust  particles 
wliicli  arc  charped  iin<l  which  would  then  be  counted  as  heavy 
lon.s.  These,  wc  think,  have  already  been  considered  in  regard. 
to  wave  propagation. — Ed.  £!.] 


MEASUREMENT  OF  THE  LOGARITHMIC  DECREMENT 
OF  CONDENSERS. 

TO   THE    EDITOR   OF   THE   ELECTRICIAN. 

Sir  :  I  have  not  until  now  had  an  opportunity  of  seeing  The 
Electricl\x  for  1915,  and  on  inspection  of  it  my  attention 
was  drawn  to  an  article  by  Mr.  August  Hund  in  your  issue  of 
January  8th,  pp.  458-461. 

The  author  says,  p.  469  :  "  For  this  reason  the  author  has 
developed  the  thermo^cross  bridge  method,  &c.  .  .  ." 

I  must  state  that  the  thormo-cross  bridge  as  described  in  the 
article  and  shown  in  Fig.  4  bears  a  closer  resemblance  than 
might  be  reasonably  expected  to  a  scheme  of  my  own,  described 
in  the  "  Physikalische  Zeitschrift,"  Vol.  XII.,  pp.  1224-1226 
(1911),  and  shown  there  in  Fig.  2.  The  only  difference  I  can 
see  consists  in  the  use  of  block  condensers  in  all  the  arms  of  the 
bridge,  which  '"  limit  the  thermo-electric  current  to  the  bridge." 
But  I  do  not  see  why  this  last  is  necessary. — I  am,  &c., 

L.  ISAKOW, 

Inspector  of  the  C.C.  for  W.  and  M. 
Chambre  Centrale  des  Poids  et  Mesures, 
Petrograd,  Mav  2. 


ELECTRICAL  SUPPLIES  TO  BELCrlfflVI. 


Tn  oiu'  last  issue  we  made  brisf  referenc3  to  a  lecture  which  \va3  given 
on  Thursday  last  at  the  Cannon-street  Hotel,  London,  under  the  auspices 
of  the  London  Chamber  of  Commerce  and  the  Belgian  Committee  for 
Trade  with  the  Allies.  It  is  to  be  regretted  that  the  meeting  was  but 
poorly  attended,  owing  doubtless  to  the  fact  that  the  electrical  organisa 
tions  of  this  country  had  not  been  approached  in  the  matter,  and  that 
timely  notice  was  not  given  to  the  trade  press.  We  understand,  how- 
ever, that  it  is  proposed  to  hold  a  further  meeting,  and  that  steps  will  be 
taken  to  ensure  a  representative  attendance.  The  lecture  was  delivered 
in  French  by  Mr.  R.  Steylaers,  and  at  intervals  an  English  interpretation 
was  given  by  Mr.  G.  Barwick. 

Mr.  A.  H.  Lawrence,  vice-president  of  the  British  Chamber  of  Com- 
merce in  Belgium,  occupied  the  chair,  and  said  that,  his  own  home  being 
in  Belgium,  he  could  assure  his  countrymen  on  this  side  that  the  trade 
was  theirs  if  only  they  would  make  some  little  effort,  and  perhaps  some 
sacrifice,  which  would  be  well  repaid.  He  was  authorised,  on  behalf  of 
the  London  Chamber  of  Commerce,  to  say  that  they,  through  their 
electrical  section,  would  be  pleased  to  give  every  assistance. 

Following  is  an  abstracted  report  of  the  English  interpretation  of  Mr. 
Steylaers"  lecture  : — 

He  (Mr.  Steylaers)  was  approached  by  the  Belgian  Committee  to 
develop,  through  the  medium  of  a  mec'ting  such  lus  this,  a  definite  and 
positive  policy  that  could  be  operated  immediately  Belgium  and  Northern 
France  are  free.  He  considered  tliat  an  open  discussion  was  ))referal)le 
for  the  mutual  exchange  of  ideas  to  an  individual  exposition,  hence  the 
calling  together  of  the  manufacturers  of  British  electrical  supplies  and 
Belgian  buyers,  to  study  the  most  apjiropriate  means  of  realising  the 
desired  object.  He  regretted  that,  at  the  recent  exhibition  along  the 
lines  of  the  Ijcipag  Fair,  recently  lield  at  Islington  for  toys  and  cheaj) 
ware,  space  could  not  be  allocated  for  the  exhibiting  of  the  productions 
of  British  manufacturers  who  will  take  part  in  thi-  rebuilding;  of  Belgium. 
and  whilst  appreciating  the  spirit  that  promoted  tin;  e\hiliil  ion.  suggestinl 
that  Belgians  would  have  been  iutiTested  in  seeing  those  pniduets  which 
will  cuter  into  the  industrial  nbuildinu' of  their  country.  The  British  manu- 
facturei- e(]ulrl  not  successf\illy  e. inline  his  efforts  to  the  British  Empire 
alone;  if  he  is  to  beat  Germaii  <nni|irtition  he  mu.-it  find  a  world  market. 
'The  ]jroduelion  of  clieaii  arl ieirs  lueessitatcd  an  enormous  demand, 
which  eoidd  not  be  responded  to  by  t  lie  British  Kiupire  alone.  Therewas 
a  scheuu^  under  consideration  to  organise  an  exhibition  of  the  products 
in  which  those  present  were  interested,  and  steps  were  l)eing  taken  by 
various  committees  to  obtain  a  venue  for  thi-i  jmrpose.  When  these 
arrangements  are  completed  an  announcement  would  bo  made  in  due 
eoui'se. 

The  principal  phase  is  the  industrial  rebuilding  of  Belgium,  embracing 
the  industry  of  electrical  engineering  and  the  manufacture  of  electrical 
.supplies,  aiid  the  selling  of  these  products  to  Belgian  buyers  at  the  ter- 
mination of  the  war.  He  eonsideivd  it  a  duty  to  assist  in  the  re-organisa- 
tion and  establishment  of  the  new  economical  eonditious,  as  a  compen- 
sation for  the  sacritiecs  of  the  Allied  armies.  J?elgian  machine  tools  in 
all  factories  were  being  transferred  to  Germany  ;  raw  material  had  bw-n 
appropriated ;  the  enemy  had  stolen  and  was  utilising  commercial 
secrets,  and  was  disclosing  in  interested  quarters  the  names  of  Belgian 
<'u.stomers,  for  prior  to  the  war  (Jerman  manufacturers  were  begini\ing 
to  fear  the  effects  of  Belgian  eomiuereial  development.  The  greater  part 
of  Belgian  electrical  supplies  v.(re.  either  directly  or  indirectly,  eontrolled 
by  tierman  manufacturers.  In  Belgium  there  was  first  the  Belgian 
Union  Co.  (Ltd.),  in  reality  n  liraiu-h  of  the  Allgemeine  Kleklrieitiits 
Ge8;4lKchaft.  the  renowned"  A, KC.  ('hauss^e  de  Charleroi, in  Brussels ; 
.similar  to  the  Parisian  eoneern.  the  SociiHc  Frani^aise  d'Eleetricite 
( A.E.G.)  rue  d'Amstcrdam  in  Paris.  As  a  matter  of  fact  these  eompatiies 
were  Belgian  and  French  in  name  only.     The  ]$elgian  company's  capital 
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was  1 ,000,000  frs.  and  the  French  company's  2,000,000  frs.  The  object  of 
the  company  (expressed  in  the  articles  of  association)  was  "  for  the 
exploitation  of  worl<shops  for  the  construction  of  electrical  supplies 
generally,  and  particularly  the  productions  of  the  Allegemeine  Elelctri- 
citats-Gesellschaft,  Berlin,"  capital  70,000,000  frs.  There  were  in 
Belgium  and  France  also  the  Siemens-Schuckert  Co.  and  the  Siemens  & 
Halske  Co.  The  articles  of  association  of  these  companies  stated  that 
their  object  was  "'  the  sale  in  Belgium  and  France  of  the  productions  of 
the  two  German  companies  Siemens  &  Halske  and  Siemens  &  Schuckert- 
werke  A.-G.,  mit  Beschriinkter  Haftung."  Further,  the  French  Siemens 
company  acfjuired  a  large  financial  interest  in  the  French  '^Cie.  d'Eleo- 
tricite  de  Crcil  (Ltd.),  "  capital  3.800,000  frs.,  with  head  offices  in  Paris. 
This  company  was  the  former  French  concern  Dayde  &  Pille,  Paris. 
Other  apparently  French  electrical  concerns  which  were  actuallj'  branches 
controlled  by  the  German  Siemens  company  were  : — 

1.  La  Societe  Industrielle  d'Energie  Electrique,  Paris.  (Directorate 
included  MM.  C'ahen,  Petri  and  Simler). 

2.  La  Societe  d'Electricite  de  Varsovie.     (MIL.  Salomon  and  Cahen). 

3.  La  Societe  Continentale  de  Traction  et  d'Eelairage.  (MM.  Cahen, 
Petri  and  Rosenbaum). 

4.  La  Societe  des  Applications  de  TElectricite  ;i  laTraction.  (MJI.  Von 
Chauvin  and  -Von  Siemens  Natalis.) 

All  these  four  concerns  had  been  seized  by  the  French  Government 
since  the  outbreak  of  war.  Their  aggregate  capital  was  32,000,000  frs. 
in  shares  and  10,000,000  frs.  in  debentures. 

In  Belgium  there  was  also  the  Electric  Motor  Co.  Lahmeyer  (recently 
acquired  by  the  A.E.G.).  Against  these  great  German  corporations 
(partly  financed,  he  regretted,  by  French  and  Belgian  capital)  there  existed 
the  following  Belgian  concerns  :  Ateliers  de  Constructions  de  Charleroi, 
the  Pieper  Co.  (Liege),  and  the  Ateliers  du  Cables  de  Seneffe.  In  France 
there  were  the  Electricite  &  Electromecanique  Co.,  and  the  British  trade 
was  represented  by  the  Westinghouse  Co.,  the  British  Thomson-Houston 
Co.,  and  the  Tudor  Accumulator  Co.,  and  just  prior  to  the  war  the  (Jencral 
Electric  Co.  for  supplies.  For  these  concerns,  however,  the  competitive 
fight  was  unequal  against  the  financially  strong  German  trusts.  The 
German  concerns  had  received  very  large  contracts  from  the  French  and 
Belgian  Governments,  including  electrical  works  and  supplies  at  such 
important  places  as  Bizerta,  Paris,  Antwerp,  Zeebrugge,  &c.,  which  work 
had  placed  the  CJerman  military  authorities  in  possession  of  most  valuable 
information  concerning  the  fortifications  of  these  great  centres. 

Backed  by  the  financial  support  of  a  number  of  manufact<irers  of 
German  electrical  supplies  on  a  co-operative  basis,  these  German  concerns 
acquired  a  unique  standing  in  the  Belgian  market,  securing  a  substantial 
portion  of  Belgian  trade.  Catalogues  of  an  expensive  and  elaborate 
nature  were  freely  distributed.  Belgian  wholesale  houses  were  unable 
to  compete  successfully  with  the  Cierman  wholesaler.  These  Belgian 
concerns  endeavoured  to  sell  outside  the  Trust,  but  the  high  individual 
selling  cost  and  the  question  of  individual  credit  mitigated  against  them 
to  such  an  extent  that  their  success  was  limited.  Immediately  before 
the  war  the  A. E.G.  began  the  last  phase  of  their  carefully  and  skilfully 
prepared  scheme :  they  approached  the  consumer  direct,  thereby 
ehminating  the  intermediaries'  profit.  On  the  retailer  resenting  what 
he  considered  a  violation  of  his  rights,  the  A. E.G.  condescended  to  with- 
draw their  quotation  in  favour  of  a  Belgian  concern,  on  the  mutual 
understanding  that,  in  the  event  of  the  particular  concern  securing  the 
business,  the  order  for  the  material  necessary  for  the  execution  of  the 
installation  must  be  placed  with  the  A.E.G.  It  was  safe  to  assume  that 
95  per  cent,  of  the  electrical  supplies  business  was  dominated  and  con- 
trolled by  German  manufacturers,  who  secured  the  contracts  botli  of  the 
public  services  and  private  businesses.  How  could  Belgian  workshops 
(however  soundly  operated)  profitably  meet  this  competition  ?  The 
position  was  identical  in  the  telephone  and  electric  lamps  branches.  In 
Belgium  the  Telephone  Co.  La  Societe  de  Telcplionie  Priv(5e  had  to 
recently  contend  with  aggi'essive  competition  from  the  Ikrliner  Company 
L'Otomat,  who  skilfully  and  persistently  invaded  the  public  services, 
banks  and  Government  offices.  Paris  also  liad  to  contend  with  this 
[competition,  where  the  German  company  competed  against  the  French 
company  under  a  French  name,  flooding  the  market  with  German  raw 
Miaterial  and  telephone  apparatus,  employing  (Jerman  labour  and  gaining 
'  ntry  into  the  a<lministrations  of  the  French  Government,  the  niilitarj- 
I  irrje  (if  the  Avenue  de  I'Opera  in  Paris,  the  town  coimcils  of  the  0th  and 
bitli  arrondissement  in  Paris,  the  town  councils  of  Clichy,  Dunkirk  and 
MaiilierL'e  :  they  even  obtained  the  concession  for  the  telephone  installa- 
tion of  the  International  Exhibition  in  Lyons. 

Ap])ealing  to  his  own  countrymen,  Mr.  Steylaers  asked  whether  they 
were  prepaied  to  continue  to  be  dominated  by  the  German  manufacturers, 
and  suggested  that  the  spirit  animating  all  Belgians  wa.s  the  desire  to 
recover  their  economical  indejwndence  in  the  same  way  as  they  would 
reconquer  their  territorial  independence.  The  problem  ))rebented  many 
difficulties.  It  necessitated  the  co-operation  of  all  the  interests  engaged 
—the  co-operation  of  the  Briti.sh  manufacturers,  the  co-operation  of  the 
Belgian  consumers.  In  a  legitimate  manner  it  was  pos-sible  tocommence 
where  the  (Jerman  manufacturer  left  off,  to  ascertain  by  analysis  the 
cauRCK  of  his  success  and  development,  to  extract  the  best  from  his 
0])erationH,  and  apply  them  to  the  scheme  of  reconstruction.  But  he 
must  be  kept  out.  The  policy  of  cut  prices  established  by  the  German 
producer  might,  from  the  point  of  view  of  the  British  manufacturer, 
HUiK-rficially  appear  to  enhance  the  difficulty  of  taking  advantage  of  thin 
new  market,  but  closer  investigation  would  "satisfy  him  that  bv  a  system 
of  HiH-cialisation  it  was  not  only  possible  to  produi^c?  the  goods  in  which 
the  fkrman  s|iccialised,  but  to"producc  them  ot  a  profit.  Now  was  the 
opportune  moment  for  the  British  manufacturer  to  take  advantage  of 
the  forced  residence  in  this  country  of  Belgian  electrical  iipecialists.  to 


co-operate  with  them  as  to  potential  requirements,  and  to  carefully 
analyse  the  question  of  price  and  productive  cost,  and  by  this  process  to 
arrive  at  such  an  understanding  as  would  establish  a  sound  and  satis- 
factory foundation. 

Mr.  Steylaers  proceeded  to  review  the  German  methods  of  securing 
business,  the  question  of  credit  as  operated  by  the  CJerraan  houses,  and 
German  methods  of  selling  and  publicity.  On  the  latter  point  he  said 
the  German  manufacturer  is  not  a  successful  pioneer,  but  is  esssntially 
a  copyist.  If  he  desires  to  exploit  a  new  market  he  instructs  his  most 
progressive  salesman  to  go  to  this  market,  and  procure  samples  of  the 
goods  commanding  the  best  sale,  with  prices  and  discounts  allov/ed  by 
the  manufacturer.  He  then  analyses  the  proposition  to  tlio  minutest 
detail,  eliminates  any  feature  that  he  considers  superfiuous  and  bases  his 
product  ive  costs  on  an  enormous  output.  A  few  weeks  later  the  salesman 
is  back  again,  offering  a  copy  of  the  article  in  question,  at  lower  prices 
and  on  better  credit  terms,  so  that  he  is  able  to  secure  large  orders  and 
contracts  immediately.  There  was  in  addition  (he  said)  an  indirect 
system  far  more  insidious — a  sj-stem  of  commercial  espionage,  and 
proceeded  to  describe  the  well-known  and  subtle  device  of  the  German 
trader  whereb}'  a  clerk  subsidised  by  a  German  manufacturer  enters  a 
British  or  Belgian  office  or  factory,  under  the  pretence  of  learning  the 
language,  at  a  very  low  salary,  and  despatches  to  his  employers  the  names 
of  potential  customers,  keeping  him  furnished  with  data  and  information 
that  could  be  used  to  advantage.  Such  devices  and  both  direct  and 
indirect  trade  with  Germany  could  only  be  met  and  defeated  by  aggres- 
sive policy,  and  he  called  for  the  abolition  of  German  companies  trading 
\mder  Belgian  names.  The  object  of  the  Belgian  electricians  should 
be  to  induce  the  British  manufacturer  to  produce  such  goods  as  v.'ould 
meet  their  actual  requirements,  habits  and  working  methods.  His 
opinion  was.  however,  that  his  countrymen  would  have  to  fight  hard  to 
become  masters  in  their  own  house.  The  jjroposal  was,  therefore,  that 
an  organisation  be  created  to  act  as  a  connecting  link  with  the  manufac- 
turer and  the  purchaser,  and  that  financial  measures  be  adopted  for  t!ie 
constitution  of  a  corporation  to  act  as  a  clearing  house  to  transmit  orders 
to  the  Allies,  the  development  of  Belgian  national  industries  taking  place 
during  the  interim.  This  organisation  would  appeal  to  the  wholesale 
trade  and  replace  the  German  organisation  operating  before  the  war. 
His  suggestion  was  the  creation  of  a  corporation  under  the  name  of  "  The 
Union  of  Belgian  Electricians"  (U.B.E.).  deposing  the  other  Union, 
which  was  Belgian  in  name  only.  The  initial  capital  should  be  1,000,000  frs. 
Such  a  corporation,  well  patronised,  solidly  backed  and  scientifically 
organised  in  regard  to  it.s  selling  policy,  would  obtain  better  credit 
terms  from  the  manufacturers  than  those  extended  to  any  individual 
outside  its  scope.  As  to  credit,  the  corporation,  being  on  the  spot,  v.ould 
have  a  better  knowledge  of  the  financial  status  of  each  customer,  and 
would  of  necessity  be  more  conversant  with  the  prevailing  conditions. 
All  specialities  handled  by  the  corporation  would  be  sold  under  the 
manufacturers'  name  and  trade  marks,  and  every  effort  mads  to  place 
the  business  with  those  manufacturers  interested  in  the  corporation,  thus 
creating  a  goodwill  for  such  manufacturers'  goods. 

Wa.s  this  proposal  worthy  of  consideration  by  the  British  manufac- 
turer ?  The  time  for  talking  was  pa.s.sed.  The  opportunity  must  be 
accepted  now,  otherwi.se  Belgium  will  be  reluctantly  compelled  to  re- 
open relations,  because  of  its  urgency,  with  the  nation  which  had  prosti 
tuted  all  that  she  holds  most  dear.  Belgian  electrical  exparts  now  in 
this  country  waiting  for  their  country  to  be  free  might  he  here  a  few 
weeks,  maybe  a  few  months.  This  period  should  bo  utilised  by  these 
gentlemen  and  the  British  manufacturers  for  an  interchange  of  ideas, 
beause  the  moment  the  invaded  territories  were  free  the  refugee  popu- 
lation in  this  country  and  France  would  rush  back  to  their  hom?s,  and 
themselves  commence  to  rebuild  their  country  out  of  the  ash-s. 
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LEGAL  INTELLIGENCE. 


Merchandise  Marks  Act  Prosecution. 

At  the  Mansion  House  (London)  Police  Court  on  Thursday  last  the 
British  Thomson-Houston  Co.  were  summoned  for  unlawfully  api)lying 
and  selhng  an  electrophone  to  which  a  false  trade  description  had  been 
applied  in  contravention  of  the  Merchandise  Marks  Act,  1887.  Jlr.  J. 
Hunter  Gray  appeared  for  the  company,  who  pleaded  not  guiltv. 

Jlr.  BoDKix  (who  prosecuted)  said  the  proceedings  were  at  tne  instance 
of  a  Mr.  Hummer,  the  owner  of  certain  patents  and  registered  designs  in 
connection  with  electrophones.  In  1912  and  1913  Mr.  Hummer  was 
connected  with  a  London  company  for  representing  the  Stolz  Electro- 
phone Co.  (of  Chicago),  and  being  connected  ^\ith  that  company  andthe 
omier  of  patents,  an  arrangement  wa.s  come  to  between  that  company 
and  the  British  Thomson-Houston  Co.  to' manufacture  electrophones 
according  to  a  description  in  a  patent  of  which  Jlr.  Hummer  was  the 
owner.  After  a  deal  of  conespondence  an  order  was  placed  with  the 
British  Thomson-Houston  Co.  to  manufacture  a  large  number  of  electro- 
phones for  the  London  Stolz  Co.,  the  former  company  taking  a  collateral 
guarantee  for  payment.  Four  thousand  electrophones  were  to  be  manu- 
factured. A  sample  instrument  was  submitted  for  the  approval  of  the 
patentee,  and  according  to  that  m«del  the  order  was  to  li>-  txcrutrd.  For 
turning  out  the  instruments  a  large  quantity  of  special  tni.ls  liail  to  be 
made  by  defendants.  From  the  correspondence  itappi  ami  t  liat  i  In-  goods 
were  not  to  !«  made  at  the  company's  works  atRujIv .  Imi  m  I'lilin. 
Jlr.  Gkay  :  I  object  to  this.  The  company  never  lin  I  wmi  I.- at  ItorUn, 
Jlr.  BoDKix  :  I  am  only  speaking  from  my  instruction;,,  and  was  re- 
ferring to  a  letter,  when 
Mr.  GR.iY  said  "  That  is  wrong.  We  have  no  Berlin  factory. " 
Jlr.  BoDKis  said  that  in  the  correspondence  a  question  was  raised  as 
to  how  those  goods  manufactured,  as  it  was  understood,  in  Berlin,  ought 
to  be  marked  in  order  to  comply  with  the  Merchandise  Marks  Act,  for 
there  would  be  a  breach  of  that  statute  if  they  were  marked  '"  Made  in 
London,"  when,  in  fact,  they  were  manufactured  abroad.  In  order  to 
conform  to  the  law  the  words  '"  JIade  in  Germany  "  were  stamped  upon 
the  completed  articles  suppHed  by  defendant  company.  Those  instru- 
ments embodied  certain  designs  as  well  as  patents,  and  it  was  necessary, 
to  preserve  the  rights  of  the  owner  of  the  designs,  to  stamp  the  articles 
with  a  registered  number.  With  regard  to  the  4,000  order,  he  said  the 
Stolz  London  Co.  went  into  liquidation,  and  the  guarantee  for  the  pay- 
ment to  the  defendant  company  for  the  instruments  by  Jlr.  Holt  became 
worthless.  The  result  was  that  defendants  having  manufactured  a  good 
number  of  those  electrophones,  stamped  '"  JIade  in  Germany,"  they  had 
them  on  their  hands  unpaid  for.  The  reason  payment  was  not  made, 
which  Jlr.  Hummer  gave,  was  that  the  articles  (between  LW  and  200)  of 
the  first  consignment  sent  were  not  in  accordance  with  the  Jlerchantlisc 
JIarks  Act  as  regarded  the  mark  applied  to  them.  Jlr,  Bodkin  produced 
an  electrophone  in  court,  and  on  the  top  of  the  transmitter  he  pointed, 
out  there  was  a  sort  of  metal  loop,  adapted  to  hook  on  to  the  coat  of  a 
person  using  the  instrument.  This  was  screwed  to  the  back  of  the 
instrument  to  prevent  any  meddling  and  [)utting  the  instrument  out  of 
gear.  It  was  contended  on  the  part  of  the  (irosecution  that,  as  that 
metal  hook  covered  up  the  words  "Made  in  Germany,"  that  the  article 
was  not  marked  in  accordance  with  the  Act.  That  covering  up  of  the 
words  mentioned  was  the  reason  for  the  refusal  to  pay  for  the  goods 
manufactured  in  that  way.     On  the  back  of  the  instnmient  there  was  a 

line  which  read, '"  Keg,  design  No. ,"  but  the  instrument  coiild  not  he 

possibly  defined,  because  the  registered  number  had  been  <leliberately 
defaced,  while  f)n  those  goods  supplied  by  defendants  on  which  the  words 
"  JIade  in  Germany  "  were  concealed,  the  registered  number  was  plainly 
visible.  The  Stolz  London  Co.  having  gone  into  liciuidation,  and  the 
order  for  the  manufacture  of  those  instruments  ha\Tng  come  to  an  end, 
Jlr.  Hummer  eventually  discovered  that  defendants  were  selling  electro- 
)>hones,  and  in  order  to  ascertain  what  sort  of  instrument  it  was  that 
they  were  selling.  Jlr.  Peters,  clerk  in  the  office  of  the  solicitors  prose- 
cuting, punOiascd  one.  On  the  front  the  name  of  Stolz  was  omitted, 
on  the  back  a  metal  hook  covered  up  the  words  "  Made  in  Germany," 
and  the  numlwr  had  been  defaced.  Ujjon  examination,  Jlr.  Hummer 
foun<l  that  the  instrument  was  exactly  similar  to  his  own  patent,  and 
accordinirly  the  present  ])roccedings  were  brought.  In  November  last 
defendant  company  sent  out  a  circular  headed  "'The  British  Thomson- 
Houston  Electrophone,"  and  represented  to  the  public  that  they  had 
produced  a  reliable  instrument  with  all  the  latest  improvements. 
it  did  not  convey,  said  Mr.  Bodkin,  that  those  goods  were  the 
subject  of  another  person's  patent.  It  was  suggested  that  the  com- 
])any,  in  order  not  to  suffer  a  bad  delit,  had  a(lai)ted  that  registered 
design  and  patent  as  their  own,  and  had  advertised  the  sale  of  the 
instrument  as  if  they  were  the  o«-ners.  On  no  part  of  the  instru- 
ment purchased  ai)|)earcd  the  description  British  Thomson-Houston  Co. 
as  the  manufacturers. 

Evidence  in  support  of  the  summons  was  given  by  Mr.  L.  t!. 
Hummer,  and  the  further  hearing  was  adjourned. 

Dundee  Tramway  Arbitration. 

The  Board  of  Triide  nrbilrnlor  (Mr.  VV.  .\,  Carter,  C.E.)  recently  con- 
eluded  the  Inking  of  I'videiiee  in  the  arbitration  proceedings  to  determine 
the  price  to  be  paid  by  Dundee  Corporation  for  l,.'iI4  yds.  of  the  Dundee, 
Brf.uKhly  Ferry  &  District  Tramway  C'o.'s  system.  The  company 
elninied  Hl.r^H). 

Mr.  .1.  It.  IIajiii,t<)!5,  of  U-eds,  said  that  a  fair  estimate  of  the  life  of 
Uie  rnil«  wan  20  years.     ConHidering  the  condition  of  the  line,  there  would 


require  to  be  a  capital  expenditure  of  £399  to  bring  it  up  to  a  proper  state. 
The  whin  and  gianite  setts  would  require  to  be  taken  up  and  re-laid,  and 
the  rails  placed  on  a  new  level  on  one  route,  and  on  the  other  a  portion 
of  new  rails  would  have  to  be  put  in  and  the  setts  re-laid. 

In  cross-examination  by  Jlr.  T.  B.  JIoRiso.  K.C.  (for  the  company). 
Witness  said  he  was  not  brought  up  as  an  engineer,  and  he  had  no  en- 
gineering qualifications.  He  began  tramway  work  21  years  ago.  In 
Leeds  construction  cost  between  £.5,000  and  tli.OOO  per  mile  of  single 
track.  He  had  renewed  every  portion  of  the  rails  in  13  years  and  some 
portions  twice.  If  the  average  cost  in  Leeds  v..i,s  £6,000  per  mile,  he 
would  be  surprised  that  the  average  cost  in  Dimdee  was  £2,000  more. 
He  estimated  the  life  of  the  granite  setts  on  the  first  portion  of  the  line 
at  a  little  more  than  half  their  original  life  ;  ^n  the  second  portion  the 
setts  were  practically  as  good  as  when  put  in.  He  did  not  agree  that 
10  per  cent,  was  a  fair  estimate  of  depreciation.  His  valuations  were 
made  on  the  basis  that  the  line  was  in  an  exotptionaUj-  bad  condition. 
He  would  be  astonished  if  Dundee  Corporation  did  not  have  to  renew  the 
rails  in  three  years.  He  did  not  think  there  v.ould  be  much  difference 
in  the  cost  of  constructitig  a  tramway  l)etw<en  1914  and  1905.  His 
estimate  of  a  fair  price  to  pay  for  the  two  portions  of  the  tramway, 
including  £640,  which  was  the  agreed  price  for  the  overhead  equipment, 
was  £5,281.  18s.  4d.     That  did  not  include  Craigie-avenue. 

Mr.  Petek  Fisher,  tramways  manager.  Dundee,  said  that  in  regard  to 
the  life  of  rails,  six  years  ago  Blackburn  made  in(|uiries  on  the  ])oint.  He 
was  furnished  witl^the  tabulated  result  of  the  experience  of  the  different 
tramway  managers,  and  in  no  case  was  there  a  hmger  life  than  20  years. 
In  the  hght  of  six  years'  more  experience,  most  of  the  managers  had 
lessened  the  period,  and  only  in  one  case  had  it  been  increased — by  two 
years.  20  years  would  be  a  very  generous  allowance  for  the  life  of  the 
rails  on  the  .section  in  dispute.  There  was  no  doubt  that  the  condition 
of  the  rails  was  due  to  the  high  speed  of  the  cars.  His  valuation  of  the 
iirst  portion  was  £2,246.  Os.  2d.,  of  the  second  jjortion  £2,843.  14s.,  the 
electrical  equipment  (agreed  on)  £640.  and  tlie  making  up  of  Craigie- 
avenue  (accepting  the  City  Engineer's  valuation)  £1,407.  14s.  7d. — a  total 
valuation  of  £7,127.  8s.  9d. 

In  cross-examination  he  said  the  cost  of  constructing  about  the  same 
length  of  double  line  on  the  Downfield  route  was  £9,044,  but  that  lino  was 
exceptionally  well  laid. 

Jlr.  W.  H.  Blyth  M.artin,  town  clerk  of  Dimdee,  said  he  had  gone  into 
the  question  of  a  fair  sum  to  be  attributed  to  the  cost  of  obtaining  Par- 
liamentary powers  for  the  mile  of  tramway  in  dispute  and  he  considered 
the  figure  of  Jlr.  Balfour  (over  £3.400)  altogether  excessive.  His  estimate 
of  the  amount  that  might  be  allocated  to  the  cost  of  promoting  the  order 
for  the  mile  in  question  wa-s  £350. 

The  city  engineer  (Mr.  Jas.  Thomson),  the  cleansing  superintendent 
(Jlr.  J.  Duncan)  and  others  gave  evidence  that  the  line  in  question  was 
in  poor  condition. 

After  hearing  counsel  the  Arbitrator  announced  that  on  the  disputed 
question  of  interest  he  should  not  allow  it  on  the  price  he  wa.s  to  put  on 
the  subjects  from  August,  1914.  He  might  decide  that  it  should  be  paid 
from  the  date  of  the  award  until  the  date  of  payment.  The  jwirties  then 
agreed  that  the  company  would  waive  any  claim  for  interest,  and  the 
Corporation  any  claim  to  call  upon  the  company  to  account  for  earnings 
since  August,  1914.     The  award  will  be  issued  in  due  course. 
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at  the  Patent  Office  the  former  is  given  in  brackets  after  the  title. 
1914  Sjecifications. 
5,294  JuDD.    Fraser,   Wood   &    Eastern   Telegraph   Co.    Telegraphy.    (Cognate 
application,  20.274/14,) 
Means  for  mechanically  brrakine  up  the  signals  received  in  double  current  Morse 
working  into  elementary  signals  corresponding  to  dots,  dashes  and  spaces,  com- 
prising electromagnets  which  govern  the  action  of  mechanical  clutches,  which  in  turn 
control  electrical  contacts, 
7,298  Benjamin.    Electric  lamp  sockets.    (11/4/13.) 

1 1 ,083  Soc.  Anon,  des  Automobiles  &  Cycles  Peuoeot.    Transport  of  electric  search- 
lights or  projectors.    (6, 5, 13.1 
11,116  ToRCHio.     Electrical  reactance  coils. 

A  reactance  coil,  having  n  fr.imi-  of  refractory  insulating  material  comprising  top 
and  bottom  headers,  blocks  adiacent  to  each  of  said  headers,  having  inward  exten- 
sions receiving  said  coils  tetwcc!  them,  intermediate  spacing  blocks  between  said 
first-named  blocks,  and  bolts  extending  through  said  headers,  blocks  and  spacing 
blocks, 
11,399  Crompton  &  Co.  &  Pensabene.    Dynamo-electric  machines. 

A  self-regulating  direct-current  dynamo,  in  which  the  brushes  are  placed  at  an 

angle  between  Mdeg.  and  70  dec.  from  the  neutral  position  with  reference  to  the 

main  field  magnet  poles,  and  a  number  of  equally  spaced  tappings  on  the  armature 

winding  are  connected  by  non-injuctive  resistances. 

12,189  Hulbe^t.    Meanr  fr  r; ,  - ;      .pries  of  electric  flashts  of  lights  from  a  bicycle  or 

the  111  ewhcn  :: 
14,159  Railing &Ga:  "PS. 

16,363  Day.     Electri-  ner  coupling  members. 

16,509  Oldham.    Sci  ••fiics, 

17,033  BEUTTELL&  A   •■  1. i.-hting  devices  for  Illuminating  purposss, 

17,396  Lamkin.    Ca.  .  <■  , 

19.197  Bleumel  &  Bi  i  n  nes  or  containers  (or  electric  batteries. 

.a,i,fivf.-l  V.  ■  dlitt-rrt'lrr.S. 

21,271    "  "' 

!  ich  a  shunt  raslstanee 
lofaseiiesreststance. 
22,1  ■  •  l(-/ll/M.) 

23.56S  LA',vs,  a.     Comrianl  ;i  ,    ;■■    ,.■  ;,-,rc!rK- l..n.i   ■■■i:  n-nector. 

1915  Specifications. 
3,521  CooDFBLtow  &  Now  Bpiriiii  Ever  Ready  Co,    Portable  electric  ba'.leryUmpO.. 
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AN  INDUSTRIAL  HEATING  ASSOCIATION. 

In  our  issue  of  April  30  we  described  an  instructive 
installation  in  which  electric  motors  were  introduced  as  the 
result  of  a  gas  engme  breakdown,  the  factory  involved 
being  one  engaged  upon  war  material  of  an  important 
nature.  The  employment  of  electric  motors  fordriving  the 
works  evidently  brought  more  nearly  home  to  the  manage- 
ment the  fact  that  the  same  electric  service  which  fur- 
nished light  and  power  to  the  factory  could  also  be  utilised 
in  displacing  a  number  of  gas-heated  appliances  which 
formed  an  essential  portion  of  the  factory  equipment. 
After  a  number  of  experiments,  the  economy,  efficiency 
and  expediency  of  electric  heating  were  established,  and  the 
machinery  is  now  in  process  of  conversion  from  gas  to 
electrically-heated  dies. 

Quite  apart  from  the  greater  economy  and  cleanliness  of 
the  electrical  naethod,  the  management  were  abundantly 
persuaded  of  its  commercial  value  on  hygienic  groimds. 
.\n  extended  experience  of  gas-heated  appliances  had  kept 
tliem  constantly  anxious  regarding  the  health  of  the  em- 
ployes, whoso  business  it  was  to  work  directly  over  the 
ftunes  emitted  by  the  open  gas  burners,  which  had  of  neces- 
sity to  be  used.  The  foremen  were  always  in  doubt  as  to 
what  number  of  girls  would  turn  up  to  work  in  thcmorning, 
a  state  of  things  which  Ls  not  suqiri.sing  having  regard  to  the 
deprc-ising  influence  and  general  debilitating  effect  of  gas 
fxunes  in  a  wori<.slio]). 

In  commenting  editorially  upon  the  wide  field  of  develop- 
ment which  is  awaiting  the  electrical  inditst  ry  in  thi.t  respect, 


we  suggested  that  electrical  manufacturers  should  take  up 
the  matter  upon  progressive  lines  and  proceed  with  the 
conversion  of  the  innumerable  pieces  of  industrial  appa- 
ratus in  which  gas  is  now  employed  for  heating  purposes  and 
with  which  electrical  energy  can  be  entrusted.  By  compari- 
son with  the  work  which  British  electric  heatmg  engineers 
have  accomplished  the  achievements  of  the  American  elec- 
trical men  m  this  field  have  "nothing  to  write  home  about," 
yet  it  is  significant  that  they  already  realise  the  importance 
of  taking  immediate  steps  to  "  get  together  "  on  the  indus- 
trial heating  proposition.  We  read  with  interest  of  the 
birth  of  a  new  Association,  the  Indastrial  Electric  Heating 
Association,  and  we  note  that  our  contemporaries  on  the 
other  side  of  the  water  have  heralded  this  event  as  one  of 
prime  importance  to  the  future  of  the  electric  heating 
business.  It  appears  that  in  the  city  of  Toledo,  in  which  the 
present  moving  spirits  in  the  Association  reside,  a  number 
of  industrial  heating  installations  have  been  put  down. 
The  aims  of  the  organisation  are  summed  up  inthefollowhig 
remarks,  which  are  taken  from  its  constitution  :  "  Recognis- 
ing the  opening  of  a  new  and  heretofore  imdeveloped  field 
in  the  electrical  industry,  the  importance  of  which,  and  the 
possibilities  for  the  development  of  which,  are  so  great  and 
the  present  knowledge  so  small,  it  seems  imperative  that  an 
organisation  should  be  perfected  to  study  and  gather  to- 
gether all  the  available  information  on  this  great  stibject 
for  the  benefit  of  its  members  and  of  tlie  industry  at  large 
and  for  the  exchange  of  ideas  and  data." 

We  think  this  progressive  attitude  of  American  electrical 
men  towards  the  problems  of  industrial  electric  heating 
should  give  the  cue  to  those  electrical  manufacturers  in  this 
country  who  have  specialised  in  electric  heating  and  cooking 
appliances,  but  have  not  yet  turned  their  attention  to  the 
many  applications  for  electric  heating  in  the  industrial  field. 
There  is  probably  no  need  to  form  an  independent  associa- 
tion, because  the  time  is  hardly  ripe  for  that,  but  it  Ls  not 
too  soon  for  the  subject  to  be  studied  by  electric  heating 
engineers,  and  for  data  and  information  to  be  exchanged  and 
collected.  A  committee,  or  a  sub-committee,  of  tho 
B.E.A.M.A.  would  answer  tho  purpose  in  the  initial  stages 
until  such  time  as  the  movement  became  sufficiently  strong 
to  admit  of  the  formation  of  an  independent  organisation. 
In  any  case,  the  method  adopted  is  of  no  particular  im- 
portance ;  what  wc  would  like  to  see  is  an  organised  effort 
made  to  remove  gas  from  an  intlustrial  s])hcre  in  which  its 
employment  is  both  unecoiuiniical  and  deleterious  to  tho 
health  of  factory  workers. 
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IMPORTS  AND  EXPORTS  OF  ELECTRICAL 

MANUFACTURES. 

For  ate  week  May  25,  1915,  to  May  29,  1915. 


In  view  of  the  increased  interest  which  is  being  taken  in  the  subject  of 
tl^e  importation  into  and  the  exportation  of  Electrical  Manufactures 
from  the  United  Kingdom,  we  resnme  our  weekly  li^'^  ',«»<  "'-.  i^^te 
at  foot  of  Exports. ) 

IMPORTS. 

Bristol. — U.S.A. :  Unenumerated.  20  pkgs. 

Hull. — Sweden  .■  Carbon  electrodes,  1 1  pkgs. ;  telephone  material.  10  pkgs. 

London. — Switzerland:  Carbon  candles.  £460  ;  elec.  machinerj-,  £177 ;  unenumerated, 
£320.  U.S.A. :  Carbon  candles.  £140 ;  elec.  machinery.  £2.475 :  wire  and  cable.  £1,249  : 
elec.  lamps.  £477  ;  lamp  parts.  £11  ;  telephone  materials,  £2.695  :  unenumera ted,  £2.502. 
34pkgs.  DotwotA-.-  Machinery. £2,104;  unenumerated.£264— 25pkg5.  Holland :  E\ec- 
lamps.  £&08 — 17  pkgs. :  lamp  parts,  £135  ;  elec.  machinery,  £99.  Swede".  :  Lamp  parts, 
£390;  telephone  material,  £212 — 15  pkgs.  /^/a«ce  .-.Elec.  lamps,  £340  ;  elec.  machinery 
£149:  lamp  parts,  £330;  unenumerated,  £29^ pkgs.  Italy:  Elec.  wire,  32 pkgs. 
Spain:  Telephone  materials,  £26;  wire  and  cable,  £194;  unenumerated,  £1,803. 
Shanghai:  Unenumerated,  44  pkgs. 

Folkestone.— Frflwce  .•  Unenumerated,  20  pkgs. 

Liverpool. — U.S.A.:  Unenumerated,  100 pkgs. 

Manchester. — U.S.A.:  Elec.  fans,  10  pkgs. ;  unenumerated,  48 pkgs. 

EXPORTS. 

To  Australasia. — Auckland:  Elec.  machinery,  £315:  unenumerated,  £246.  .Mel- 
bourne: Elec.  machinery,  £609  :  wire  and  cable,  £450  :  unenumerated.  £633.  Sydney: 
Wire  and  cable.  £2,863:  unenumerated,  £612.  Wellington :  Wire  and  cable.  £1.208: 
unenumerated.  £909.  Adelaide:  Machinery.  £264;  unenumerated,  £96.  Brisbane: 
Unenumerated.  £285.  Fremantle:  Unenumerated.  £69.  Dunedin:  Elec.  machinery. 
£135;  unenumerated.  £344.  Christchurch  :  Elec.  machinery,  £163  ;  unenumerated,  £24. 
Hobart:  Wire  and  cable,  £100  ;  unenumerated,  £27,  Lyitelton  :  Elec.  machinery.  £147  : 
unenumerated.  £309.  A'f/son  .•  Telegraph  material,  £600.  Perth:  Wire  and  cable,  £101  : 
unenumerated,  £136. 

Africa.— Durban  :  Wire  and  cable.  £426;  unenumerated.  £293.  Port  Elizabeth:  Wire 
and  cable.  £128;  unenumerated,  £182.  Cape  Town:  Unenumerated,  £59.  East  London: 
Elec.  machinery,  £30.  Delagoa  Bay :  Wire  and  cable,  £31.  /'or(5airf.- 'Wire  and  cable, 
£36. 

Spain. — Cartagena:  Unenumerated,  £39.  Huelvas:  Unenumerated,  £25.  Savanilla: 
Unenumerated,  £154. 

Cmitf..— Hongkong :  Unenumerated,  £14.  Shanghai:  Wire  and  cable,  £194;  un- 
enumerated, £129.     Tientsin :  Unenumerated,  £58. 

India.  Ceyxon  and  I  kdo-China. — Bombay :  Elec.  machinery.  £135 ;  wire  and  cable, 
£310 ;  unenumerated,  £526.  Calcutta :  Wire  and  cable.  £245  ;  unenumerated,  £592. 
Colombo:  Unenumerated,  £110.  Madras:  Elec.  machinery.  £293:  wire  and  cable, 
£529:  unenumerated,  £233.  Karachi:  Unenumerated.  £17.  Singapore:  Elec. 
machinery,  £210  ;  unenumerated,  £109.  Bankok:  Unenumerated,  £29.  Port  Swetten- 
ham:  Elec.  machinery,  £99.    Penang:  Elec.  machinery,  £122  ;  unenumerated,  £62. 

Canada. — Montreal:  Unenumerated.  £22.     Toronto:  Unenumerated,  £43. 

Frakzs.— Dieppe :  Machinery.  £228  ;  unenumerated,  £70.  Boulogne:  Unenumerated, 
£90.  Paris:  Elec.  machinery,  £70 ;  unenumerated,  £302.  Havre:  Wire  and  cable. 
£267.     Nantes:  Elec.  machinery,  £150.     Treport :  Unenumerated.  £11. 

Sov)TH  AND  Central  America.— SiifHos  Ayres :  Unenumerated,  £62.  Guaddourc  ■ 
Elec.  motor.  £109. 

West  liibiss.— Trinidad :  Elec.  machinery.  £17. 

Holland. — Amsterdam  :  Wire  and  cable.  £167. 

Dbhuark.— Copenhagen  :  Unenumerated,  £89. 

U.S.A..  -New  York:  Unenumerated,  £316. 

•Japan.— /CoJe.- Unenumerated,  £12.     Yokohama:  Unenumerated,  £196. 

Sweden.— 5/oc**o/m  .•  Unenumerated,  £57. 

Greece.— P/rorits  .•  Wire  and  cable.  fJOO. 

EOREIGN  GOODS  (duty  paid  and  free). 

Sydney:  Unenumerated,  £300.  Dieppe:  Unenumerated,  £30.  Y  okohama :  Un- 
enum«frstoJ,  telegraph  material,  £70.  Karachi:  Unenumerated.  £30.  Kobe:  Un- 
cnum'-r-,-';ci.  £47.  New  York:  Unenumerated.  £100.  Rouen:  Unenumerated,  £106 
5/ia';p/:,i(.-  Unenumerated,  £30. 

NoTi:. — The  large  number  of  items  in  these  oflicial  returns  under  the 
mi.sleading  licading  "  unenumerated  "  relate  to  what'  is  described  as 
"■  electrical  goods  "  and  ''  electrical  materials." 


BUSINESS  NOTICES. 

Messrs.  Ada:n5;  liru.-;.  li.ivo  Hitiuiird  tin-  Lou'.'loii  bii.sim-ss  of 
Messrs.  Xewton  Bras.,  electrical  engineers,  of  Derby,  and  they  have 
iilso  purehased  the-  business  of  the  Baywood  Aoeunnilalor  (,'o. 
Ih':  new  fini"s  tel<))hone  number  is  179  Longton. 

Increase  of  Prices.— Messrs.  A.  P.  Lundberg  &  Sons,  electrical 
accessories  inanufiicUuers,  of  477-489,  I.,iver|)ool-roa(l,  London,  X., 
notify  thai,  in  consequence  of  further  increases  in  the  costs  of  labour 
anfl  Mialorial,  on  all  orders  received  on  ancl  after  May  24  tli?  net 
amounts  sho«n  on  invoices  w'ill  he  subject  to  an  increase  of  15  per 
cent,  until  further  notice,  instead  of  .")  per  cent,  iis  hitherto. 

Owinu  to  the  incre.asc  in  th  i  i)ricc  of  aniline  dyes  McsslS.  Siemens 
I'.ros.  Uynarno  Works  (Ltd.)  liii\e  foimd  it  necessary  to  advanct; 
the  price  of  lamp  colouring  v.arnishes  by  20  per  cent. 

Thesi-  colouring  vaniishes  are  well  known  to  the  trade,  as  they  wear 
exceptionally  well,  do  not  "  flake  "'  under  the  heating  egecl  of  the  lamp, 
anti  are  not  a/fTected  by  atmospheric  conditions.  The  |)rice  of  Siemens' 
lamp  obscurer,  which  is  an  etching  fluid,  is  also  advanced  20  per  cent. 

(Jwing  to  iiicreaicil  prices  of  raw  luatcrial,  Messj-.^.  iSiomena  liros. 
Dynamo  Works  have  been  obligc<l  to  advance  the  list  price  of  fittings 
and  giassw;ire  by  10  per  ecnt.  as  from  the  1st  in.sl. 

Plant  for  Sale.— The  Austin  Motor  Co.  (1904)  (Ltd.).  Northlield, 
ltirmin;^liam.  adverli.se  for  sale  some  steam  and  <^leelrieal  plant, 
including  a  Belliss  steam  engine  and  75  kw.  dynamo,  20  d,e.  motors, 


5  H.p.    motor-driven   electroplating   set,    motor-generator    batter\- 
charging  set,  &c. 

Patent  Development.— The  proprietor  of  patent  Xo.  15,951  of  191;} 
for  "  Improvements  in  safety  devices  for  electric  conductors,"  desires 
to  make  arrangements  for  exploiting  same  in  this  coimtry.  Par- 
ticular.? fiom  ilcssrs.  Haseltine,  Lake  &  Co.,  patent  agents,  28, 
Southampton-buildings.  C'hr,:icery-lane,  London,  W.C. 

Application  for  Restoration  of  Patent.— Augustus  Chas.  Hyde  and- 
the  Vactite  Wire  Co.  (Ltd.)  have  applied  for  the  restoration  of  the 
patent  (Xo.  17,817/07,  .ind  dated  Aug.  t),  1907)  granted  to  Augustus 
Chas.  Hyde  for  ""  Improvements  in  makmg  electrical  conducting 
joints  in  metallic  filament  incaiidesuenl  lamps."  Xotices  of  opposi- 
tion (on  Patents  form  Ki)  to  the  Patent  Office,  Southampton-build- 
ings, London,  W.C,  by  Juh  -7. 

BANKRUPTCY. 

A  supplemental  dividend  of  7jd.  is  payable  at  12,  Duke-street, 
Bradford,  to  creditors  of  Cecil  Wray,  mechanical  and  electrical 
engineer,  formerly  trading  at  24,  Simes-street,  Bradford. 


ELECTRICITY  SUPPLY. 


EXTENSIONS. 

Barnsley. — The  Corpoia'.ion  have  tlociiJed  to  api)ly  for  sanction 
to  a  loan  of  £21,8.50  for  extensioas  of  the  electrieity  undertaking. 

Burton-on-Trent. — The  Eloctrie  Supply  Committee  are  extending 
the  su))ply  mains  to  Mes.srs.  Ind,  Coope  &  Co.'s  bottling  stores. 

Derby. — The  Corporation  have  been  authorised  to  borrow  £25,090 
for  extensions  of  the  electric  supply  undertaking. 

On  Wednesday  the  Corporation  adopted  a  recommendation  of  the 
Electric  Lighting  Committee  to  increase  the  present  charges  for  elec- 
tricity by  10  per  cent,  on  account  of  the  increased  cost  of  coal,  &o.,  and 
to  avoid  a  lo.ss  on  the  working  of  the  undertaking.  The  additional 
reveime  will  not  wholly  cover  the  higher  expenditure.  ■  ■ 

Edinburgh. — Last  w.ek  the  Council  were  recomnu-iuted  by  the 
KU'c'.ric  Lighting  Committee  to  accept  the  tendei-  of  the  Stirling 
Boiler  Co.  for  water-tube  boilers  for  the  new  Portobello  power  station 
a'.  £:i2,2S().  Though  the  Convener  of  the  Committee  ( Jlr.  Stevenson) 
explained  that  if  Cioveninient  work  intervened,  the  Council's  offer 
woidd  have  to  stand  aside,  it  was  decided  to  ask  the  Committee  to 
ta'-ie  back  the  reconmiendation. 

Gloucester. — Last  w^ek  the  Electricity  ami  Light  Railways  Com- 
mittee reported  that  the  (iloucester  Railway  Carriage  &  Wagon  Co., 
who  took  a  supply  of  electricily  for  certain  purposes,  had  applied  for 
a  supply  to  a  new  wing  of  I  heir  \\orks. 

The  extension  was  directly  connected  with  woik  in  hand  an<l  antici- 
pated for  munitions  of  war,  hut  it  was  expected  that  the  supply  would 
afterwards  be  required  for  plant  regularly  used.  The  cost  of  laying  the 
necessary  mains,  &c.,  was  estimated  at  .£1,500,  which  was  much  in  excess 
of  the  amount  authorised  to  be  borrowed  for  mains.  As  the  matter  was 
urgent,  for  the  company  would  require  power  by  Atigust  or  September 
next,  the  Town  Clerk  had  written  to  the  L.G.  Board  explaining  the  facts, 
and  had  received  a  telegram  stating  that  the  Board  agreed  to  the  main 
being  laid.  It  was  resolved  to  refer  the  matter  to  a  subcommittee,  with 
power  to  authorise  the  sealing  of  a  contract  and  to  make  other  necessary 
arrangements. 

Hornsey. — The  L.G.  Board  have  intimated  that  they  will  raise  no 
ol)j-ction  to  the  Council  piocccding  with  ci'rlain  portions  of  the  pro- 
posed ex|)cnditure  out  of  loans  alread_y  tak<>n  up  for  the  electricity 
sub-station  at  Fortis  Green,  the  laying  of  cables  and  ducts  and  the 
]ji()visioii  of  plant  and  on  mains  generally  and  hou-:e  senices,  th," 
taking  up  of  furtiier  loans  Iking  defenx'd  and  the  necessary  adjust- 
ments to  be  matle  when  all  thi'  sanctions  have  been  acted  on.  £1,338 
will  be  available  for  furl  her  expi'udilure  on  mains  and  liou<e  services. 

Hounslow. — ThoHcston  and  Isleworth  electric  supply  undertaking 
arc  laying  a  new  feeder  to  tlic  Staincs-road. 

Southampton.  -In  reply  to  the  Council's  .-.pplicalion  for  sanction 
t  1  louisof  £«.(iOOaiid  Ui.OtiOfor  mains  and  services,  the  L.G  B.i:irdhas 
m.iiii.i.i'd  iha,  they  arc  not  prcpaicd  lO  giv<'  their  saaciou  unless  in 
K  spei-:  of  e.xiensions  to  factories  enga;^ed  in  the  malting  of  munitions. 

WeU  Bromwioh.— The  L.G.  Board  has  sanclioneil  the  lioiTowiiig 
of  t;i,:!00  for  mains  and  i:i!.  I II  for  new  boiler,  pipework,  fcid  pump, 
transformer,  switchgeai.  regulator  and  cable  c(Uinootions. 

Application  is  to  bi'  made  to  the  Board  of  Trade  to  put  up  another 
overhead  main  in  order  to  give  a  larger  supply  «{  current  to  Messrs.  J. 
Brockhouse  &  Co, 
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GENERAL. 

Aberdeen. — At  the  meeting  of  the  Electricity  Committee  last  week 
it  «  as  reported  that  the  number  of  units  generated  last  nionth  showed 
an  increase  of  40,000  over  the  corresponding  jiciiod  of  1914. 

The  city  electrical  engineer  { Jlr.  J.  Alex.  Bell)  was  authorised  to  attend 
the  annual  conference  in  London  of  the  Incorporated  .Municipal  Electrical 
.Association. 

Of  the  employes  of  military  age  in  the  electricity  supply  department  31 
tiien  (or  51  per  cent,  of  the  total)  have  joined  the  colours.  Two  others 
were  rejected  on  medical  grounds. 

Ballater. — Alurdcenshire  County  Council  have  consented  to 
Duncan's  Eleeiricity  Supply  Co.  giving  a  supply  of  electricity  to 
premises  in  Ballater. 

Batb. — At  the  meeting  of  the  Corporation  on  Tuesday  the  electric 
lighting  committee's  recommendation  to  carry  out  certain  repair 
work  to  the  Diesel  engine  at  an  estimated  cost  of  fl.iO  was  adopted. 

Buxton. — The  Council  have  recently  revised  and  increased  their 
oh?,rges  for  electric  current  for  lighting  and  power. 

Cahirelveen(CO.Kerry). — It  has  been  decided  to  form  a  local  company 
t  J  establish  eleetricitv  supply  works,  and  at  a  recent  public  meeting 
.Messrs.  T.  B.  Morley',  M.  J.  Healy,  T.  C.  Fitzgerald.  P.  J.  Reardon 
and  J.  Brennan  were  appointed  to  bs  local  directors  of  the  new 
company'. 

Ely. — The  Board  of  Trade  have  refused  the  application  of  the  Ely 
Gas  &  Elactricity  Co.  for  a  prov  isional  electric  lighting  order  for  the 
district. 

Glasgow. — As  from  1st  inst.,  Mr.  James  Fleming,  treasurer  to  the 
gas  and  the  electricity  departments  of  the  Corporation,  is  retiring, 
and  the  Corporation  have  agreed  that  in  future  the  finances  of  the 
two  departments  concerned  shall  be  handed  over  to  the  control  of 
the  respective  managers,  Mr.  W.  W.  Lackie,  chief  engineer  and 
manager  of  the  electricity  department,  and  Jlr.  Alexr.  Wilson, 
engineer  and  manager  of  the  gas  department.  This  rearrangement 
will  put  the  electricity  and  gas  departments  of  the  Corporation  on 
the  same  self-contained  footing  as  the  Glasgow  tramways  depart- 
ment is. 

Great  Yarmouth. — At  the  recent  meeting  of  the  Council  it  was 
annonnccd  that  a  rebate  of  £3.30  had  been  made  off  the  public 
lighting  account. 

It  was  reported  that  an  arrangement  had  been  entered  into  pro- 
visionally by  the  chairmen  of  the  Electricity  and  General  Purposes  Com- 
mittees by  which  the  Council  were  to  pay  00  per  cent,  of  the  usual  charges 
in  order  to  cover  capital  charges.  Whether  or  not  they  used  any  light, 
they  were  to  pay  60  par  cent.,  and  this  caused  some  discua.sion.  A 
motion  to  refer  the  matter  back  was  agreed  to. 

Haslingden. — The  Electricity  Committeo  will  employ  female 
assistants  for  clerical  work  in  the  electricity  office  on  acooimt  of 
enlist  rnetits. 

Hawarden. — Last  week  an  inquiry  was  held  at  Queen's  Ferry  into 
the  application  of  the  District  Council  for  sanction  to  a  loan  for  elec- 
tricity supply  works. 

Mr.  H.  Goodman  Roberts,  clerk  to  the  District  Council,,  said  that  his 
Council  had  aiiplied  to  the  L.G.  Board  for  sanction  to  borrow  money  for 
the  electric  lii.'hting  of  the  parishes  of  Hawarden  and  West  Saltney.  In 
HI12  a  local  firm  wanted  power  to  supply  electricity  for  the  ncighbour- 
lioiid.  but  it  wa-s  decided  that  the  lighting  should  be  done  by  the  municipal 
authorities.  West  Saltney  Parish  Council  pressed  Hawarden  District 
Council  to  go  on  with  the  scheme,  and  the  latter  Council  had  included  a 
portion  of  Ifawarden  parish  (Shotton  Ward)  in  their  order.  The  clerk  to 
Hawarden  Parish  Council  hail  written  to  say  his  Council  diil  not  wish  the 
rnti-paycrs  to  be  saddled  with  any  expense,  as  thi'V  had  adeijuate  light. 
I  1m-  proposed  lighting  area  included  the  whole  of  the  parish  of  West 

iltniy.  which  was  in  the  compulsory  area.  When  the  plans  were 
Ui.|)Osilcd  in  October  and  November.  1913,  there  was  not  a  single  objection 
from  the  parish  of  Hav.anlen,  neither  v/as  any  objection  raised  by  the 
Hawaidcn  representatives  at  the  District  Council.  The  scheme  was 
('"■pared  by  .\Ir.  J.  W.  Speiiiht,  consulting  engineer,  and  ujwn  hiH 
Mco  the  portion  of  Hav/arden  ])arish  was  included.  The  Connah's 
'  ''lay  Gas  Co.  had  now  brought  their  gas  mains  through  the  compulsory 
jJ^ea.  and  several  hafl  taken  gas  for  their  houses  and  shops.  The  contract 
for  the  eleetricitv  supply  scheme  li.ad  been  placed  for  the  whole  of  the  work. 

Mr.  J  W.  Speit'ht 'supplied  technical  details  of  the  .scheme.  The 
District  Council  had  accepted  the  tender  of  Sandycroft  (Ltd.)  for  the 
whole  scheme,  at  £.").740,  and  had  placed  the  order  on  condition  that  the 
L.O.  Board  would  grant  the  loan.  At  present  there  was  no  pidilic 
lighting  in  Queen's  Kerry.  Pentrc  or  Sandycroft.  and  at  Peiitrc?  and 
Sandycroft  there  were  oiily  candles  and  paraffin  oil  lamps  for  business 
prremiseK.  'ri,,-  l.\.rry  works,  which  had  recent  U  been  taken  over  by 
the  Govemnifnt,  woukl  probably  tak<-  electricity  from  the  t'ouncil,  and 
M»en  a  lar«c  nundicr  of  hcuisea  would  have  to  Ik:  erected  in  the 
dustrict  for  the  employes.  His  estimate  of  the  first  year's  workini; 
showed  a  nelt  profit  of  £.54.  They  proposed  to  charge  .5d.  per  unit  for 
lighting,  which  was  equivalent  to  gas  at  28.  .3d.  per  1,000  ft.,  but  the  actual 


price  of  gas  was  3s.  I  Id.     For  power,  heating  and  cooking,  the  price  would 
be  2d.  to  1  |d.  per  unit. 

After  hearing  evidence  in  favour  of  the  scheme,  Mr.  T.  H.  Haswell,  clerk 
to  Hawarden  Parish  Council,  objected  to  Shotton  being  included  in  the 
scheme.     Jlr.  T.  Pennington,  secretary  to  Comiah's  Quay  Gas  Co.,  also 


Increase  of  Ehctrieify  Supply  Charges.— The  Associated  .Municipal 
Electrical  Engiiierrs  (tircater  Loiiilon)  has  issued  a  circular  letter  to 
the  town  clerks  and  the  managers  of  Electricity  undertakings  of  local 
authorities  affiliated.  In  this  letter  the  hon.  secretary  (Mr.  E. 
Calvert,  of  Finchley),  wTites  as  follows  : — 

I  am  instructed  to  inform  you  that  the  Association  have  carefully 
considered  the  ])resent  increased  cost  of  producing  electricity  owing  to 
the  abnormally  high  price  of  coal,  the  allowances  to  men  serving  with 
the  King's  Forces  and  for  other  reasons  attributable  to  the  European 
conflict,  and  to  advise  that  the  Association  is  of  opinion  that,  wherever 
possible,  the  selling  price  should  not  be  increased,  but  where  an  increase 
of  price  is  imperative  such  increase  should  be  at  the  rate  of  10  per  cent. 

London  Electricity  Supply. — At  the  recent  conference  between 
representatives  of  the  London  County  Council  and  of  the  Metro- 
politan Borough  Councils,  a  resolution  was  passed  urging  the 
London  County  Council  not  to  promote  any  Bill  without  first  con- 
sulting those  authorities  owning  undertakings,  and  also  private  com- 
panies. 

A  second  resolution  was  passed,  with  which  the  London  County  Council 
agreed,  that  a  committee  should  be  formed  composed  of  representatives 
of  each  section,  to  confer  with  the  County  Council  on  the  matter. 

Salford. — On  WednescLiy  the  Council  were  recommended  by  the 
Electricity  (Jommittee  to  sanction  an  increase  in  the  charges  for 
.  electric  cinrent  for  lighting  and  power,  by  7^  per  cent,  as  from  July  1 
next.  Consumers  with  special  agreement,  such  as  the  tramways 
dei>artment.  will  not  be  affected.  T'hj  recommendatici  was  adopted 
without  discussion. 

Stoke-on-Trent. — At  the  meeting  of  the  Corporation  last  week  it 
was  resohcd  that  no  member  of  the  Council  be  competent  to  sit  on 
a  committee  under  w'hich  a  relativv>  is  employed. 

A  discussion  also  took  place  on  the  reading  of  electricity  meters,  and 
the  chairman  of  the  Electricity  Committee  (Aid.  H.  Leese)  stated  that 
mistakes  had  been  made  in  the  reading  of  the  meters  of  three  large  firms 
to  the  total  amount  of  about  £1,000.  The  meters,  which  were  of  a  com- 
plicated type,  had  been  read  by  five  different  readers  Iwfore  the  mistakes 
were  found  out  and  rectified,  and  the  firms  concerned  had  agreed  to  pay 
the  differences  in  their  accounts.  There  would  be  no  lo.ss  to  the  rate- 
payers except  a  certain  amount  of  interest  on  the  money  outstanding. 
but  a  firm  which  owed  over  £600  due  to  the  incorrect  reading  wotdd  not 
pay  its  final  instalment  until  March  1,  1918. 

Tunbridge  Well:. — The  Boa.-d  of  Trade  have  granted  the  a|)pli- 
cation  of  Ihr  (  orporation  for  an  electric  lighting  extension  provLsional 
order,  but  the  area  under  the  order  has  bei^n  restricted  to  th<-  urban 
district  of  Southborough  and  parts  of  the  parishes  of  Bidborough, 
SpeldhuT.st,  iVshurst,  I'onbridgo  Rural  and  Pembury. 

WalthamstOW. — As  from  the  .Iinie  quarter  the  prices  of  electric 
ciirreni  for  jirivate  and  public  lighting  and  for  power  and  heating 
will  be  increased  by  15  per  cent. 

The  electrical  engineer  (Mr.  G.  R.  Spurr)  is  to  negotiate  with  consumers 
who  have  period  contracts,  with  a  view  to  their  paying  the  increased  price 
without  prejudice  to  the  terms  of  the  contract. 

Wharfedale  (Yorks). — A  recent  conference  of  representatives  of 
local  authorities  in  the  Wharfedale  district  was  held  to  consider  the 
question  recently  introduced  by  Guiseley  Council  of  a  combination 
of  townships  for  the  sii))iily  of  electricity  in  the  area. 

Representatives  were  present  from  Rawdon.  Yeadon,  Guiseley,  Burley 
and  Otlev  Urban  District  Councils  and  Wharfedale  Rural  District 
Council.  Dr.  R.  Jluschamp,  of  Guiseley,  who  presided,  moved  a  resolu- 
tion that,  in  the  opinion  of  the  conference,  the  generation  of  electricity 
inside  the  area  of  the  local  authorities  represented  woidd  be  ailvan- 
tageous  to  the  communities  concerned.  This  was  seconded  ami  passed. 
A  committee,  consisting  of  one  representative  from  each  authority,  was 
formed  for  obtaining  detailed  information  as  to  the  co.sjL  uf  purchasing 
energy  in  bulk  from  every  available  compandor  Corporation  in  the 
locality ;  also  as  to  the  best  means  and  the  expense  of  obtaining  a  pro- 
visional order.  Sic. 

Ystradgynlais(GIam.).-  The  Council's  application  foraprovi.-ionul 
ordr,-  has  been  ::ran!i'd  but  if  will  not  come  into  operatioti  until  after 
tlii'terrMiiKitionof  the  war.  Theonh'r  iiiusi  then  be  takenup  within 
\'t  Mionlhs  and  the  eleclii<-ity  works  of  the  Gluntawe  Electric  Sup|)ly 
Co.  taken  over  within  three  years. 

Mr.  Lkwis  Tiio.M.is  said  he  thought  t  hey  were  to  make  an  arrangement 
to  get  the  works  taken  over  and  |)By  interest  on  the  purelia.se  mrini'v  initil 
the  war  was  over,  but  it  was  explained  that  the  board  would  not  allow 
that.  Thi^  Clerk  also  Hluled  that  >iciv  .irr.iie,.eiiHiii  a^  it,  i  lie  purchase 
price  made  was  now  nidi  and  void 
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LIGHTING,  POWER  &  HEATING  NOTES. 

Bolton. — 0\ving  to  tlio  increased  cost  of  gcncnxtion,  due  to  the 
price  of  fuel,  the  charge  for  current  for  lighting  has  been  raised  from 
3  d.  to  4d.  per  unit,  and  the  charge  for  power  will  also  be  increased  by 
about  10  percent. 

Bournemouth. — The  Bournemculh,  Poole  &  District  Elcctriciiy 
Supply  Co.  is  in  the  fortunate  position  of  being  able  to  make  r, 
reduction  of  id.  per  laiit  in  the  cha-ge  for  electric  current  for  private 
lighting. 

Elecfricily  in  Mining.— The  Ullcoa'.s  Jlining  Co.,  of  Whitehaven, 
l:.-ve  c  ended  uoon  .-.n  el-'ctrifirr^ion  scheme  for  thei_-  Xo.  7  pit. 

The  plant  will  consist  of  a  200  kw.  combined  engine  and  generator  and 
a  .50  kw.  stand-by  unit.  Current  will  be  supplied  from  the  plant  to  an 
endless  rope  haulage  gear  and  compressors  in  the  No.  7  pit  and  also  to 
underground  haulage  gears  and  pumps  and  the  workshops  at  Nos.  1  and 
2  pits  of  the  company.  The  work,  which  is  now  in  hand,  is  being  carried 
out  to  the  specification  and  under  the  direction  of  Messrs.  W.  C.  &  K.  A. 
Mountain,  consulting  engineers. 

Nuneaton.— The  electrical  engineer  (Mr.  S.  C.  Gibson)  has  been 
authorised  to  purchase  suitable  apparatus  in  connection  with  a 
scheme  for  the  supply  of  electric  cooking  appliances. 

Ycrk. — At  last  -H-cck's  meeting  of  the  Corporation  Education 
Committee,  Councillor  Hargrave,  in  submitting  the  report  of  the 
Sites  Sub-committee,  said  that  cti-eful  consideration  had  been  given 
to  the  suggestion  that  eleclrioal  appliances  should  be  installed  for  the 
leaching  of  domestic  .subjects  at  the  Knavcsmir''  Council  school 
in.sicad  of  cas.  Various  figures  and  opinions  wen-  uciL'hi-il  hy  the 
'jub-oommittcc,  Avhich  decided  not  to  adopt  eleotricr.1  :ippliancos  at 
J  r,  s;i  t. 

Aid.  Meyer  said  there  had  been  great  developnient  in  the  use  of  elec- 
tricity in  working  class  houses.  He  thought  it  was  rather  a  retrograde 
step  to  equip  a  school  of  that  kind  with  gas  only.  There  was  no  doulit 
the  time  was  coming  when  the  working  class  would  demand  the  supply 
of  electricity.  He  moved  that  the  matter  be  referred  back  to  enable 
the  members  to  inspect  the  working  class  houses  of  the  Corporation  v/hich 
were  supplied  with  electricity. 

The  amendment  was  rejected  by  7  votes  to  6. 


TRACTION  NOTES. 

Glasgow.— Last  v.tck  Ihc  t'orj.ora'.ion  ajji.rovcd  the  Tramway 
Committc  's  recommendation  to  reduce  the  amount  (o  be  set  aside 
fcr  flcp/eciation  for  the  pait  year. 

The  Convener  (Mr.  Kirkland)  said  that  owing  to  the  abnormal  con- 
ditions at  j)rcsent  it  was  estimated  that  they  would  have  a  deficiency  for 
the. year  of  £31,000.  The  Committee  took  up  the  question  of  deprecia- 
tion and  came  to  the  conclusion  that  they  could  with  perfect  safety 
recommend  that  on  various  items  the  allowances  be  reduced.  The 
amount  of  depreciation  per  mile  of  permanent  way  was  formerly 
£.100.  In  the  year  to  May.  1014,  it  was  £440,  and  now  they 
recommended  that  the  amount  should  be  £350.  Outside  the  city 
there  was  less  tear  and  wear  on  the  lines,  and  consequently  less 
depreeiati(jn  and  the  Committee  were  of  opinion  that  in  making 
the  reduction  tlicy  were  still  setting  aside  a  sufficient  sum.  On  the 
electrical  (equipment  there  was  to  be  a  reduction  from  4-3  per  cent,  to 
2-9  per  cent.,  and  there  were  also  some  other  slight  reductions.  Th(^ 
result  wa.s  that  there  would  be  a  saving  of  something  like  £40,000.  which 
after  meeting  the  estimated  deficit  would  bring  out  a  surplus  of  £10,000. 

Mr.  Kim;  moved  an  amendment  that  the  ilepreciation  be  the  same  as 
tliat  for  the  year  ended  May  31 ,  1914.  He  said  it  was  quite  clear  that  the 
de|)artm<nt  wa.s  going  to  liave  a  deficit  if  they  struck  the  balance  on  the 
lines  that  had  been  adopted  for  several  years  i)ast.  Tlie  cause  of  that 
was  niismanagenicnt,  which  consisted  in  the  Council  as  a  whole  thinking 
that  there  could  be  no  end  to  the  profits  of  the  tramways  department  and 
persistently  milking  it.  He  objected  on  principle  to  the  present  depre- 
ciation proposals,  beeau.se  if  th(^  Council  adopted  them  they  would  simply 
he  l)ringing  in  a  false  balance-sheet  and  "  cooking  "  the  books. 

Further  amendments  to  remit  back  the  minutes  to  the  Tramways 
Sub-comniitte<!  on  Finance  for  further  consideration  and  to  vary  the 
proposed  rate  <t!  depreciation  were  rejected  and  idtimately  the  original 
minutes  were  adopted. 

L.C.C.  Tramways. — Kecently  a  deputation  from  HiTMiotuh'y 
(I.on(lon)  Horough  Council  was  informed  by  the  County  Couiu:il  that, 
while  they  were  ready  to  sta'-t  the  el.X'lrihcation  of  the  tramway 
route  throuiih  Soulhwark  I'arkroad,  the  Treasury  would  not  grant 
the  ex[endilnre.  The  Borough  Council  have  rent  a  htter  of  proUvil 
to  Ih"  Treasury  urL'ing  that  the  money  be  granted. 

The  strike  in  the  tramway  system  may  bn  said  to  lie  over,  as  I  he 
majority  r,(  the  men  t.ver  40  years  of  agi'  have  returned  to  work  and  the 
service  in  RriMlnnlly  improving.     It  is  slated  that  about  3,000  men  of 


mUitarj-  age  have  not  been  permitted  to  resume  work,  but  special  cir- 
cumstances which  have  prevented  men  of  mihtary  age  from  enlisting  are 
Ix'ing  considered. 

Melropolitan  Railway. — A  new  double  track  line  between  Finchley- 
rcad  'London)  and  ^Vembley  Park  has  recently  been  completed  and 
opened  for  traftic.  Automatic  signalling  has  been  installed  tlrrough- 
out  the  new  section. 

Southampton. — In  view  of  the  successful  operation  of  the  electric 
van  which  was  put  into  service  recentlj-,  the  Electricity  Committee 
have  decided  to  exercise  an  option  on  an  additional  chassis. 

At  the  outbreak  of  war  the  Government  commandeered  the  500  kw. 
rotary  converter  on  order  from  the  British  Thomson-Houston  Co.,  but 
as  the  tramcar  service  has  since  been  increased  the  tramears  are  now 
supplied  with  current  from  the  1.000  kw.  sets  (the  smaller  sets  being  used 
for  lighting,  and  it  has  been  decided  to  order  a  750 kw.  set  for  tramway 
supply  at  £1,900.  The  L.G.  Board  have  been  asked  to  sanction  the 
borrowing  of  this  sura. 

Women  Tramcar  Conductors. — At  the  last  meeting  of  Xewcastle- 

t  n-Tjaie  Tramways  Committee  it  was  announced  that  4  women 
conductors  had  been  trauie  1.  and  24  ^^•ere  now  in  full  charge  of  cars 
on  the  Osborneroad  route,  and  the  rest  were  in  trauiing  on  tho 
Jesmond  route. 

It  was  reported  that  the  employment  of  women  had  been  an  unqualified 
success  and  had  surprised  all  anticipatioas.  AppUcations  are  being 
invited  for  further  women  conductors.  The  Committee  decided  to 
abolish  Id.  workmen's  fares,  the  minimum  in  future  to  be  Id. 

At  Salford  15  women  ccnductors  started  work  on  Monday  on  two 
routes. 

Women  conductors  are  also  to  be  employed  on  the  less  frequented 
routes  of  Coventry  municipal  tramways,  and  on  the  Blackpool, 
G.-cerook  and  Preston  tramuay.-. 

Glasgow  Corporation  tramways  department  now  employs  250 
women  conductors,  and  it  is  intended  to  increase  the  number  to  500. 
Over  1,400  applications  for  employment  have  been  received. 

York. — The  contractors  for  the  construction  of  the  Hull-road 
tramway  (Messrs.  Pearce  &  Co.)  hope  to  commence  the  work  at  an 
early  date.  The  Haxby-road  extension  will  also  be  constructed  ;id 
soon  as  possible. 


!!llllllllll 


EMPIRE  NOTES. 


Canada. — The  repor;  of  the  telephone  department  of  the  Province 
of  Alberta  states  that  the  growth  of  the  rural  line  sj'stem  is  satis- 
factory a'3  over  9,000  farmcs  are  connected. 

The  total  capital  expenditure  is  about  $8,500,000  and  the  revenue  for 
1914  was  8991.616.  The  Government  owns  and  operates  165  exchanges, 
with  27.514  subscribers'  stations — 18,192  exchange  tele])hones  and  9,322 
riual  telephones.  Continuous  service  is  given  at  37  exchanges.  On  the 
long-distance  lines  there  are  16,112  miles  of  wire,  and  on  the  rural  lines 
27,722  miles  of  wire.  550  towns,  villages  and  cotumunities  arc  served  by 
the  system.  During  the  ycai-  the  loim-distance  system  was  linked  up 
with  the  Sasikatchewan  Goviriiiniin  systmi.  and  an  interchange  system 
inaugurated,  covering  the  tniiiniN  fn.in  Edmonton  to  JSnskatoon.  and 
Calgary  to  Rcgina.  The  inter  |iioviiLcinl  service  luiw extends  to  22  points 
in  SaskaUlicwan  and  35  points  in  British  Columbia. 

Newfoundland.  -A  new  conrpany  has  been  formed  at  St.  .Tohn's 
with  a  capital  of  S-'l.OOO.IMIO  to  establish  at  Bay  of  Islands  a  hnnber 
indu.stry,  and  ii'dustriesfor  the  manufacture  of  ammonium  phosphate 
ammonia,  cement  and  wootl  pidp. 

Tho  projiosed  expendituie  includes  construction  of  dams,  power 
ho\ises.  water  wheels,  elect riciil  e(|uij)ment.  &c.,  S6.440.300:  coke  and 
gas  works,  8799.000;  caloiiwii  carbide  works.  S402.8OO ;  saw  mills, 
8211.800;  sulphite  pul]p  mills,  electrolytic  bleaching  plants.  &c., 
§1. .568,000;  machine  shops,  iron  and  bra.ss  fimndrics,  Ac.,  8161, 4(X): 
construction  of  docks  and  retaining  walls,  8270. 6fH) ;  installation  of  coal 
and  material  handling  equipment,  8692,000  ;  railway  works  and  equip- 
ment, 8453,000;  phosphoric  acid  plant,  S9lX),000  ;  and  ammonia  plant, 
84,50,000. 

SlUth  Africa. — According  to  the  "South  African  Mining.Journal"  a 
good  business  is  l.eitigdoiu- in  the  Transvaal  in  electric  motors  though 
p. ices  havo  gone  up  from  20  to  25  per  cent. 

Before  the  war  a  Dutch  electric  lamp  came  into  1  hia  market  at  a  cutting 
]>rice.  and  the  Americans  ipiic  kly  brought  down  their  lamps  to  tho  same 
price.  Thc'sc^  countries  huvi'  had  the  nm  of  the  market,  although  tho 
Krilish  standard  lamps  have  ]iiitly  well  held  their  own,  and  mit;ht  have 
done  better  but  for  the  inissnre  on  British  facliirics  to  supply  munitions 
nnd  lamps  for  home  eonsuniplion.  There  is  quite  a  shortage  in  lump- 
holders  (ceiling  roses),  also  all  electrical  goods  are  rather  scarce 
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FOREIGN  NOTES. 


Algeria. — A  roport  on  tho  li-iLdf  of  Alg(  .ia  fo:  1913  s1;j1c3  that 
imports  of  electrical  machinery  were  valued  at  3,067,000  fr.  (against 
i  .531.000  fi-.  in  1912)  and  of  other  machinery  13,2.54,000  fr.  (against 
1 2,230,000  fr.)  and  parts  (electrical  and  other)  7,510,000  fr. 
(7,725,000  fr.) ;  electric  and  other  meters  1,520,000  It. (1,674,000  fr.) 

The  value  of  the  trade  between  Algeria  and  tho  German  and  Austro- 
Hungarian  Empires  amounted  to  £1,279,160,  including  exports  to 
( Germany  £546,640,  and  imports  from  Germany  £298,900,  the  balance 
licing  almost  equally  divided  between  imports  from  and  exjiorts  to 
Austria-Hungary.  Local  traders  state  that  they  would  prefer  to  buy 
British  goods  although  higher  in  price,  but  unless  Eritisli  exporters  carry 
out  customer's  requests  neither  the  entente  cordiale  nor  the  war,  nor  any 
other  influence  will  sell  British  goods.  Correspondence  must  \k  in 
French,  and  invoices  must  be  in  French  and  fully  detailed.  Catalogues 
in  English  go  straight  to  the  wastepaper  basket.  Catalogues  in  French 
which  serve  for  Algeria  will,  of  course,  also  serve  for  France  and  other 
French  Colonies.  Prices  must  include  customs  duty,  and  must  be  in 
francs,  while  weights  and  measures  must  be  metric.  German  packing  is 
exemplary,  especially  in  the  case  of  electric  lamp  shades  and  similar 
iragile  objects.  An  importer  says  he  has  found  from  30  to  40  per  cent,  of 
breakages  in  consignments  from  Gt.  Britain  while  similar  goods  from 
Germany  liave  only  1  or  2  per  cent,  of  breakages.  The  Germans  have 
excellent  arrangements  for  pushing  their  goods,  especially  by  sending  out 
keen  travellers.  Although  more  machinery  is  imported  from  tho  United 
Kingdom  than  from  Germany,  engines,  printing  and  paper  trades'  and 
agricultural  machinery,  various  machines  for  mdls  and.  factories,  sewing 
machines,  typewTiters,  calculating  machines,  &c.,  are  received  from 
Germany,  and  there  is  also  a  fair  sale  for  German  electrical  machinery. 

Argentina. — By  decree  of  the  National  Ciovornment,  the  clause  in 
the  new  I'ort  of  Buenos  Aires  construction  contract  providing  for 
the  erection  of  an  electric  power  house  for  §30,700  and  corresponding 
machinery  (§153,240)  by  the  contr.-vCtors,  Messrs.  C.  H.  Walker  & 
Co.  has  been  annulled. 

A  decree  dated  April  7  authorises  Dr.  M.  Bonet,  concessionabe  of  a 
telephone  service  in  the  National  Territories  of  Neuquen  and  Rio  Negro 
under  a  decree  of  March  4,  1912,  to  extend  the  system  by  a  line  con- 
necting Roca  and  Choele-Choel,  installing  a  central  exchange  at  the  latter 
point,  with  connections  to  the  island  of  the  sam-j  name  and  to  adjacent 
colonies. 

Colombia. — Imports  of  ekctrical  goods  to  Colombia  in  1912  wore 
valued  at  .5175,639  (compared  with  §100,090  in  1911),  including 
§22,889  (§10,.307)  from  the  United  Kingdom,  SUO,t22  (§,50,398) 
from  the  U.S.A.,  §29,720  (§29,818)  from  Germany  and§l,  795  (§3,739) 
from  France. 

A  consular  report  from  Antioquia  states  that  a  contract  for  a  new 
telephone  service  for  the  town  has  been  placed  in  the  United  States.  The 
town  is  lighted  electrically  by  a  native  company. 

The  construction  of  an  important  ropeway  from  Manizales  to  Mariquita 
has  been  undertaken  by  the  Dorada  Railway  (Roi)ew.ay  Extension),  Ltd., 
which  is  practically  subsidiary  to  the  railway  company.  The  contract 
for  tho  construction  was  given  to  a  British  firm,  and  tin-' work  is  expected 
to  bo  completed  by  the  end  of  this  year.  The  length  of  the  line  will  be 
73-35  km.  (about  45J  miles).  There  will  bo  from  six  to  eight  motor 
stations  on  the  line  and  these  will  receive  power  from  a  generating  station 
near  the  junction  of  the  Sucio  and  Guali  Rivers.  The  present  station  is 
designed  for  1,200  h.p.,  but  provision  is  being  made  for  an  increase  of 
800  H.p.     The  object  of  the  ropeway  is  to  act  as  a  feeder  to  the  railway. 

The  same  British  company  has  contracted  for  the  supply  of  plans  for 
the  improvement  of  the  port  of  Cartagena.  Estimates  aro  to  be  pre- 
pared for  t  he  provision  of  luminous  or  Ijcll-buoys  for  the  port  and  channel ; 
for  electric  power  for  lighting  jiurposes  and  for  working  the  cranes  on  the 
wharf ;   and  for  a  service  of  signals  and  telephones. 

Cuba. — Pe.-mis3ion  has  been  granted  to  the  following  persons  to 
instal  electric  power  and  lighting  plant  in  Cuba  :  Senor  W.  S. 
^Cifucntes  (at  San  Jos6  de  los  Ramos),  Senores  Pdrez  y  Hno.  (at 
I  Nueva  Gcrona),  Senor  Rodriguez  (at  Florida)  and  Senores  Abreu  y 
'.Hno.  (at  Florida). 

Hydro  Electric  Work;  in  Sweden.— In  an  .irticle  in  the  year  book  of 
tho  Swedish  CluunlHsr  of  Commerce,  compiled  from  Mr.  W.  Borg- 
quLst's  Paper  on  •  Tho  Utilisation  of  Water  Power  in  Sweden,"  and 
Mr.  Mauritz  Serrander".s  pamphlet  on  "W^.tfr  Power  Eio:-tions  in 
Sweden  during  19H,"  it  is  stated  that  the  greater  part  of  the  power 
used  in  Sweden  is  obtained  from  wa  crfalls. 

Water  power  in  1912  was  estimated  at  60  to  65  per  cent,  of  the  total 
effective  power,  but  as  water  power  is  used,  on  an  average,  for  a  longer 
period  than  steam  power  the  actual  estimate  may  be  put  at  80  per  cent. 
It  is  only  during  tho  last  10  or  15  years  that  water  power  has  been 
brought  into  use.  and  clectroeliemical  and  electro-thermo  industries  aro 
practirallv  dependent  upon  water  power.  Among  the  moat  important 
power  stations  are  the  South  Swedish  Water  i'ower  Co.  (27,tK>0  n.r.). 
Hemsji)  Water  I'owor  Co.  (10,280  it.i-.),  YngenMlsfors  Water  Power  Co. 
il«,2.50ii,i.,),  'Irollhiittan  Water  Power  Works  (State  owned) 
180,000  ii.i..),  Gnll^pang.Munkfors  Water  Power  Co.  (10,9.50  n.i'.),  fiulds- 
mednhytteCo.  (6,7.50  ji. p.),  Virsho-Ramniis  Water  I'ower  Co.  (3,015  H.p.). 
Untro  Water  Power  Works  (under  construction  Ix-longinR  to  City  of 
Stockholm)  (42,000  h.p.),  Alfkarleby  Water  Power  Works  (State  owned, 


under  construction)  (45,000  n.P.),  Horndals  Ironworks  Co.  (8.000  h.p.). 
West  Dal  River  Water  Power  Co.  (19,200  h.p.),  Graningevcrkcns  Co. 
(9,150  H.P.),    Klabbole    (4,525  H.p.),    Finnforsen    (9,400  h.p.),    Sikfors 
(5,000  n.p.),  Porjus  Water  Power  Works  (State  owned)   (50,000  n.P.). 
Amongst  the  largest  water  power  plants  erected  exclusively  for  industrial 
use  are  the  following  :  Uddeholms  Co.  (Verraland  Province)  (35,000  h.p.), 
Stora    Kopparbergs    Bergslags    Co.     (Daleearlia    River)    (,50,000  H.r.), 
Stoeldiolms  Superfosfat  Co.  (Ljungan  River,  and  at  Mansbo)  (30,000  n.p.), 
Alby  Waterfalls  Co.  (Ringdalsforsen  River,  and  at  Alby)  (15,000  n.p.). 
At  the  end  of  1912  waterfalls  wore  harnessed  to  the  extent  of  700,000  ii.p., 
which  increased  by  the  end  of  1914  to  700,000  h.p.     Whoa  the  large 
plant  at  Porjus  (Lajjland)  and  Alfkarleby  (north  of  Stockhohn)  have  been 
completed  the  total  will  reach  about  900,000  H.p.     The  w.ater  power 
obtainable  in  Sweden  is  estimated  at  6,000,000  H.p.     About  2,500,000  H.r. 
can  be  obtained  from  falls  in  Northern  Sweden,  which  is,  however, 
sparsely  populated.     Mr.  Borgquist  points  out  that,  owing  to  the  rapid 
improvements  in  steam  turbines  and  oil  motors,  erections  of  water-power 
plant  are  being  retarded.     On  Oct.  17, 1914,  the  first  turbine  was  started 
at  the  Porjus  station,  and  on  Nov.  5  the  first  electric  locomotive  ran 
through  the  Lapland  fields.     On  Nov.  7,  a  fully  loaded  iron  ore  train  was 
driven  by  electricity  with  power  from  the  Porjus  station.     The  Alf- 
karleby works  are  rapidly  approaching  completion,  about  850  men  being 
employed.     As  regards  TroUhiittan,  on  the  Gota  River,  the  Swedish 
Riksdag  decided  last  year  that  additional  plant  should  be  installed  for 
utilising    30,000  h.p.    to    40,000  h.p.     The    two    previous    installations 
utilise  80,000  h.p.     A  table  is  reprinted  from  a  Paper  read  before  the 
Canadian  Society  of  Civil  Engineers,  by  Mr.  A.  Surveyor,  showing  the 
extent  to  which  the  world's  water  power  is  being  utilised.     It  is  st"ted 
that  the  figures  for  Sweden   are   not   up   to   dat«.     The  figures  are  : 
Germany,  445.000  h.p.  developed  (31-2  per  cent,  of  the  available  power) ; 
Switzerland.   380,000  h.p.   (25  per  cent.);    Sweden,   760,000  h.p.   (12-6 
per  cent.)  ;   Norway,  920.000  n.p.  (12-3  i)er  cent.) ;   France,  650,000  h.p. 
(11-1  per  cent.);    Italy,  565.000  n.p.   (10-2  per  cent.);    Great  Britain, 
80,000  H.p.  (8-3  per  cent.) ;   Austria-Hungary,  515,000  u.p.  (8  per  cent.) ; 
Spain,  300,000  h.p.  (6  per  cent.) ;   total,  4,615,000  n.p.  (11-4  per  cent.). 
According  to  Mr.  Surveyer,  the  percentage  of  utilised  water  power  in  tho 
United  States  is  7-49,  and  in  ("anada  8-2  ;   but  the  details  of  conditions  in 
('anada  were   based   on    1911    statistics.     The    large    development    at 
Cedars  raised  the  figures  for  Quebec  to  over  500,000  developed  horse- 
power. 

Italy. — Tho  following  arc  abstract.s  from  consular  reports  for  1913  : 
Mr.  Consul  .1.  H.  Towsey  in  his  report  on  the  Milan  district  quotes  an 
article  from  '"  Industria  Te.ssilo  e  Tintoria,"  on  the  Italian  silk  industrj', 
in  which  the  author  says  the  looms  in  1912  were?  18,600.  (.)( these,  14,100 
were  power  looms,  and  the  remainder  hand,  the  total  production  baing 
valued  at  135,145,800  lire.  The  )itilisation  of  water  power,  which  was 
made  possible  by  the  use  of  electrical  transmission,  has. but  little  mini- 
mised the  state  of  inferiority  of  the  industry  through  tho  lack  of  coal  in 
Italy.  The  cost  of  a  kilowatt  per  year  is  340  lire  whothor  supplietl  by  one 
of  the  electrical  companies  in  the  north  of  Italy,  or  produced  in  Italy  by 
the  manufacturer  by  tho  use  of  a  steam  engine  driven  by  German  coal 
whereas  the  cost  per  kilowatt-year  produced  in  Switzerland  or  (Jermany 
by  generating  plant  driven  by  a  steam  engine  driven  with  German 
coal  is  270  lire.  Assuming  an  average  yearly  consumption  per 
loom  of  0-25  kw.,  the  cost  of  loom  would  be  under  present  conditions 
in  Italy  85  lire  and  in  Switzerland  or  Germany  67'5  lire.  Hence 
it  apjjcars  that  the  only  advantage  to  bo  gained  by  the  Italian 
manufacturer  who  uses  hydro-electric  power  is  that  of  sparing 
himself  the  investment  of  capital  required  to  lay  down  a  steam  engine 
and  generating  jilant.  It  appears  that  manufacturers  in  Northern 
Switzerland  and  Germ.iny  have  a  lighter  expense  in  en.-rgj'  of  17  lire  50c. 
per  loom  per  annum,  compared  with  that  of  Italian  manufacturers.  The 
Consul  at  Jlilan  also  quotes  the  following  particulars  from  "  L'Elettricita" 
on  imports  and  exports  during  1913  :  Italy  bought  2,000  met.  tons  of 
electrical  machinery,  weighing  more  than  a  ton,  against  2,900  tor.a  in 
1912;  Germany  sent  700  tons  less,  while  the  United  Kingdom  and 
Switzerland  were  stationary,  whereas  Austria-Hungary  and  other 
countries  sent  together  about  200  tons  less.  1 ,500  tons  of  light  machinery 
were  imported  against  1,800  tons  in  1912  ;  (Jermany  sent  200  tons  less, 
whilst  other  countries  maintained  their  position.  1,300  tons  of  trans- 
formers were  imported  (decrease  of  2IK)  tons)  ;  German  supplies  decreased 
400  tons,  which  Austria-Hungary  and  other  countries  gained,  whilo 
Switzerland's  position  wa«  unchanged.  Italian  production  of  electrical 
machinery  was  estimated  at  10,000  tons,  and  there  was  an  increased 
ex[H>rtation  of  1,000  t<ins  to  Argent  ij>a  and  France.  Of  subsidiary  appara- 
tus in  1913  there  was  an  importation  of  1,221  tons  (against  1,1.54  in  1912), 
nearly  all  from  (iermany.  Electric  lamps  (except  are  lamps,  tho  imports 
of  which  diminish  steadily)  seemed  to  have  reached  a  (i,\ed  level.  Italy 
bought  9,671,300  in  1912,  whereof  5.832,700  were  from  (iermuny  and 
2,5ll,o(M)  from  Austria-Hungary.  Raw  eop|H'r  wire  exccetling  iV  in. 
diameter  imported  wa,s  scarcely  900  tons,  against  1,000  tons  in  1912, 
besides  200  tons  of  HMialler  diameter,  about  the  same  as  in  tho  preceding 
years  ;  France  and  (ii-rmany  Ix-ing  equal  suppliers.  369  tons  of  insu- 
lating wires  and  cords  were  imported  (against  326),  almost  all  from 
(iermany.  Only  800  tons  of  cahles  were  imported  (against  1,000). 
(iermany,  though  the  largest  supplier,  lost  grounil.  I';x|)orts  of  v.ire  and 
cables  made  in  Italy  amounted  to  994  liuis  (against  1,3.56),  the  United 
Kingdom,  Argentina,  Belgium,  France  and  Brazil  Ising  Italy's  best 
buyers.  1,.500  tons  of  elect rodes  were  imported  (against  860)  ;  carbons 
for  lamps  and  similar  articles,  l,(HJO  tons  (against  1, 1(H)). 

A  n-port  from  S'enieo  states  that  tliero  is  an  opportunity  for  an  exten- 
sion of  British  export*  of  electric  light  fittings,  &c.,  to  that  district. 


332 


THE  ELECTEICIAN,  JUNE  4,  1915. 


MISCELLANEOUS  NOTES. 

British  Industries  Fair. — We  are  informed  tliat  in  view  of  re[iv- 
-'■ntatiou-i  nuidc  by  the  exhibitors  and  buyers  a',  the  British  Indus- 
I .its  Fi  ir,  « liieh  was  recently  held  in  the  Agricultur2l  Hall  (London), 
the  Board  of  Trade  have  decided  to  hdld  r/tfoth'.r  Fi-.ir  ii\  London 
early  next  year. 

City  of  London  Year  Book. — We  have  received  from  Messrs.  W.  H. 
&  L.  ColIingiidL'o.  148  &  149,  .Xldersgate-street,  E.C.,  a  copy  of  the 
1915  edition  of  "  The  t'it>  of  London  Year  Book  and  Civic  Directory" 
wTiieh  has  been  recently  published.  The  official  and  conimercial 
iiiJFormation  touching  the  busy  life  of  our  great  commercial  capital 
Hhich  Ls  given  in  this  admirable  work  of  reference  is  of  the  fullest  and 
mo.st  aeeiu'ate  eharacter. 

Complete  information  concerning  the  Corporation  of  London  and  the 
Ixjndoii  County  Comicil,  as  well  as  official  lists  of  the  members  of  the 
Stock  Excliangp,  the  Baltic  and  Lloyd's  are  given.  The  history  and 
incorporation  of  the  Livery  Guilds,  their  income  and  charities,  witli  full 
details  of  their  activity  in  extending  education,  are  of  the  utmost  value, 
es]H'cially  to  those  cliaritics  whicli  depend  so  largely  on  tlieir  income  from 
t\u-  Livery.  I'ull  lists  (with  names  and  addresses)  not  only  of  the  Court 
and  Livery  of  each  (4uild,  hut  of.  the  whole  of  the  Livery  voters  of  the 
City  of  London,  are  included.  An  interesting  feature  consists  of  bio- 
graphical sketches  (with  portraits)  of  the  Lord  JIayor  and  the  Sheriffs. 
Particulars  of  f'ity  schools,  churches,  institutions,  &c.,  also  appear.  The 
price  of  the  "  Year  Book,"'  which  is  the  most  comprehensive  and  useful 
guide  to  the  manifold  activities  of  tlie  City,  is  only  os. 

Competition  with  Germany  and  Austria-Hungary.— The  (^om- 
uicreial  Inteliigenee  liraiuh  of  the  Boa.'d  of  Trade  have  issued  lists 
22  and  23  of  articles  which  inquii'ers  desiie  to  purchase.  'Ccm- 
inunications  to  the  Bii'ector,  73,  Ba;^inghaII-street,  London,  E.C. 

Inquest.— In  '.he  Stirling  Sheriff  Court  la^t  week,  Sheriff  Molf;;'. 
;!iul  a  jury  held  an  inquiry  into  the  death  of  John  Stirlint,  coal- 
cutting  niacliineman,  who  was  fatalh'  injured  in  Xo.  3  Broomrigg 
I'it,  Beiuivloanhead,  belonging  to  the  Bankrock  Coal  Co.,  on  April 
10th. 

Mr.  D.  Todd,  certificated  colliery  manager,  and  Wm.  McCallum,  chief 
c-lectrical  engineer  to  the  Banltfock  Coal  Co.,  were  warned  that,  in  view 
(if  possible  future  proceedings,  they  need  not  answer  questions  which 
might  appear  to  prejudice  them. 

Sheriff  Moffat,  in  addressing  the  jury  at  the  close  of  the  inquil-y,  said  it 
was  quite  apparent  from  the  mcdicil  evidence  that  all  the  appearances 
were  consistent  with  death  resulting  from  electric  shock,  and  there 
was  quite  clear  evidence  that  at  the  time  of  the  accident  deceased  was 


grasping  a  highly-charged  electric  coal-cutting  machine  wliich  was  in  a 
defective  condition.  The  chief  electrician  (McCallum)  who  was  a  most 
rehable  witness,  said  the  machine  was  defective  owing  to  the  uon-use  of 
a  bolt,  which  caust-d  tlie  connection  of  the  cable  not  to  be  tight.  This  in 
turn  brought  about  the  leakage  of  electricity  into  the  frame  of  the  machine 
ind  naturally  was  the  cause  of  death.  Tin-  fact  that  the  coal-cutter 
became  alive  might  also  be  due  to  the  defcctlN  e  state  of  the  leads  tlirough. 
the  body  of  the  machine.  Then  it  was  quite  apparent  it  was  not  Mr. 
JlcCalhim's  duty  to  personally  examine  tlie  ((lal-cutter  as  he  stood  more 
or  less  in  the  light  of  an  adviser  to  the  eomp;iny.  ft  was  unfortunate  that 
McCann,  who  was  the  eleetrical  enaineer  at  the  pit,  had  been  absent  from 
khe  inquiry.  It  was  most  awkward  that  the  principal  person  who  had  the 
supervision  of  the  machine  had  not  the  opportunity  to  give  evidence. 

The  jury  returned  a  verdict  that  the  accident  occurred  through  the 
mvilty  condition  of  the  machine  caused  by  want  of  pro])cr  insulation, 
adding  a  rider  to  the  effect  that  t  here  seemed  to  have  been  some  negligence 
but  they  did  not  feel  called  upon  to  lay  the  blame  on  any  part  icular  person. 

Ir:nmonTery  and  Allied  Trades  Exhibition. — This  exhibition,  which 
is  being  held  at  the  City  Exliiliition  Hall.  Deansgate,  Manchester, 
was  opened  yeiterday,  Thuisda\-.  There  is  a  good  display  of  electric 
cooking  and  heating  apparatus,  fittings,  &c.,  and  the  exhibition  will 
Tcniiin  open  until  SaturdaV,  .lun'e  I2th. 

Municipal  Telephony.— At  the  recent  meetmg  of  the  Hull  Finance 
Committee,  tin-  cliainuan  (Major  Judge)  said  they  borrowed  from  the 
Bank  of  Eimland  i:i(H).oOO  to  complete  the  purchase  of  tho  Xational 
Company's  t?lephone  plant  from  the  Post  Office.  They  had  now 
repaid  that  sum,  and  had  paid  the  whole  of  the  cost  of  t?lepbono 
purchase,  without  incurring  a  sixpence  iit  coiilmission. 

Presentation. — The  .staff  and  workn;en  of  South  Shields  Corpora- 
iio!i  tramw\-ys  department  recently  ])resented  Mr.  W.  T.  Robson, 
the  general  manager  (who  ha.s  secured  a  similar  appointment  at 
Southampton),  with  a  handsome  wardrobe  constructed  of  part  of 
the  timber  of  '"  H.M.S.  Royal  Albert,"  which  was  broken  up  at 
Woolu  ich  2.5  years  ago,  and  a  framed  photogi-aph  of  the  em]>loyees. 

Prohibition  of  Exports. — The  list  of  goods  the  export  of  which  from 
the  United  Kingdom  to  all  destinatioi\s  is  prohil^ited  has  been  ex- 
tended, and  among  the  articles  added  are  tungsten  filament.s  for 
electric  lalnps,  oxides  and  salts  of  tungsten  and  nickel,  hydrochloric 
aekl  and  wiilfenite. 

Will.— The  personal  estate  of  Dr.  Sidney  Rawson,  D.Sc,  F.I.C., 
F.C.S.,  principal  of  Batte'rsea  Polytechnic,  for  some  time  lecturer 
in  chemistry  at  University  College.  Liverpool,  and  chairman  of  the 
council  of  the  Association  of  T<-chnicaI  Institutions,  has  been  declared 
at  £!,237  gross. 


TENDERS    INVITED. 


Motor  Generator. 

Tenders  are  invited  for  the  suiijily  and  delivery  in  MklBournk 
of  one  1,000-kw.  direct-current  (jctierator  with  Field  Regulator 
and  accessories,  one  Liquid  Starter  with  accessories,  together 
with  one  spare  set  of  Carbon  Brushes  and  one  spare  Field  Coil 
for  generator.  Tender  form,  with  specification,  &c.,  from  tlie 
agents  for  Melbourne  City  Council  (Messrs.  Mellwraith, 
McEacham  &  Co.  Pjrty.,  Ltd.),  Billiter-square-bldgs.,  London, 
E.C.  Tenders  to  the  Chairman  of  the  Electric  Supply  Com- 
mittee, Town  Hall,  Jlelbournc,  by  10  a.m.  Aug.  1 1.  See.  also  an 
adverlisemeiil. 

Galvanised  Iron  Wire. 

The  I  )i  puty  Postmastet-General,  Adelaide,  AVill  receive  tenders! 
inilil  2  p.m.  July  14  for  the  supply  of  Galvanised  Irbn  Wire  to 
the  Au.sTRALiA.v  Common WEnLTir,  Postmaster-General's  De- 
partment. Specilicatioms,  he,  may  b;>  obtained  at  the  Common- 
wealth Offiees,  72,  Victoria-street,  L<jndoii,  S.W.  See  on  ad- 
verlisemenl. 

Electrical  and  General  Stores. 

The  Cr.ynE  X.wigatiox  Tru.STBES  require  tenders  by  10  a.m. 
.lime  7  for  one  year's  supply  of  Electrical  Stores,  Asbestos  and 
Packing,  India-rubber,  Iron  and  Si  eel  Castings,  Oils,  &c. 
Speciliciitions  fioin  the  Sui)erintendent  of  Stores,  Hi,  Roberl- 
Hon-strect,  Glasgow. 

T^iNDON  County  Council  Asyhiin.s  and  .Mental  Deficiency 
Comuiitlic  require  ti'Mders  by  1 1"  a.m.  June  II  for  four  months' 
Hupply  of  Electric  Sundries  and  Liimiw,  w.i.  Tubes  and  Fillings. 
I.eiid  and  fllaMB.  FormH  of  lender,  &e.,  from  the  Clerk  of  the 
Commillee.  0,  VVulerloo-place,  Pall  Mall,  London,  S.W. 


1 
Turbo-Alternators  and  Condensing  Plant. 

EDX.NBLKiiii  Corporation  invite  tenders  fo'r  the  supply  and 
erection  of  two  5,000  kw.  l\irbo-Alternators  and  Condensing 
Plant  at  their  new  electricity  supply  station  at  Portobello. 
Specification,  &c.,  from  the  engineer,  Mr.  F.  A.  Kewington, 
I)e«ar-p!ace,  Eilinburgh.  Speeilications,  ilfcc., can  be  seen  at,  but 
not  obtained  from,  theolhcesof  the eonsultingengineer,Sir  Alex. 
Kennedy  (Messrs.  Kennedy  &  Donkin),  17,  Victoria -street, 
London,  S.W.  Tenders  to  tlie  town  clerk.  Sir  Thomas  Hunter, 
W.S.,  by  10  a.m.  Monday,  June  21. 

The  New  South  Wales  Government  Railways  and  Tram- 
ways Department  require  tenders  by  noon  July  21  for  supply 
and  erection  of  a  250  k.\-.a.  Dii'oot-couplcd  Turbo-generator. 
Sjiecifieations  from  the  Electrical  Engineer,  61,  Hunter-street, 
Sydney,  X.S.W. 

Sydney  (X.  S.  W.)  Council  require  tenders  by  3  p.m.  July  19, 
for  supply  and  erection  of  a  1 2.000  kw.  I  tnbo-alternator.  S|Hicifi- 
cation  from  the  I'^leetrie  Light  Department,  Town  Hall,  Sydnej'. 
Wiring,  Fittings  and  Lamps. 

I'Ik^  I'eiuikylier  Xavigatiou  Colliery  Co.  (Ltd.),  PenRHIW- 
fiauuR,  Glam.,  require  tenders  by  June  8  for  three,  six  or  12 
months'  sujiply  of  Electrical  Fittings.  F^orrtis  of  tender  from 
t he  Secretary. 

Eccles  Corporation  require  tenders  by  10  a.m.  June  9  for  the 
Electrie  Lighting  of  .'\nson-strcel  Coiuieil  School,  Winton. 
SiK'C^ificatioii,  &e.,  from  the  Town  Clerk. 

Kirkcaldy  Corpoiation  invite  tenders  for  about  100  Half- 
watl  l,(MHIe.p.  Lamps  and  Lanterns.  Tenders  to  Burgh 
Electrical  lOngitieer  by  .Mine  14. 

WestHam  Education  Committee  require:  tenders  forthoElec 
trie  Light  Wiring  of  Knox-voad  »)ieeial  school.  S])ecilication,  &e., 
from  Air.  Wm.  Jacques,  2,  Fen-court,  Fenchurch-street,  E.C. 
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Switchboard. 

Redditch  Urban  District  Council  invites  tenders  for  a  High- 
tension    Three-phase    Switchboard.     Specifications    from    the 
consulting  engineers  (Messrs.  Haadcock  &  Dykes),  11,  Victoria- 
street,  Westminster,  S.W.     Tenders  by  Jime  14. 
Foundations  for  Cooling  Towers. 

.MANrnEM'KR  IClcitricity  Committee  want  tenders  by  10  a.m. 
June  9  for  Foundations  for  additional  cooling  towers  Jit  Stuart- 
street  generating  station.  Sp.eeifica,tion,  &e.,  from  Mr.  F.  E. 
Hughes,  Town  Hall,  Manchester. 

Machinery  Oils. 

Drni.iN  Corporation  require  tenders  by.lunc  10  for  12  months' 
,    .     supply  of  :\loehinery  Oils  to  t'. (-if  rl,'-i  ricity  works.      Forms  of 
tcntU-r  from  the  Town  Clerk. 

Armature  Winding  Machines. 

The    ViCTORU.sr   Railway   Comju.ssionees,    Spencer-street, 

Melbourne,  require  tenders  by  11  a.m.  .July  14  for  supply  of  two 

Armature  Winding  Marhines  :    and  Voltmeters,  Amperemeters 

and  WattnifUTs.  .'^it'cilicaiiojis,  &o.,  from  (  ominissioners'Officos. 

Telegraph  and  Telephone  Instruments  and  Material,  &c. 

The  Deputy  I'o^t  m^ister-General,  Sydney  (X.S.W.),  will 
receive  tenders  until  2::;(i  p.m.  June  16  for  the  supply  of  400  pony 
pattern  Morse  Sounders  to  the  Auste.aliax  Commonwealth 
Eostmaster-Genoral's  Dopt.  Specification,  &c.,  from  the  Deputy 
Post  master-GeneraL 

The  Deputy  Postmasler-General,  Perth  (W..A.)  will  receive 
tenders  until  3  p.m.  July  7  for  31,000  Porcelain  (or  Stoneware) 
Insulators  (schedule  432  W.A.)  for  the  Afstkalian  Common- 
wealth, Postmaster-General's  Department.  Sample  may  be 
seen  at  the  offices  of  the  High  Commissioner  for  the  Common- 
wealth, 72,  Victoria-street,  London,  S.W. 

The  Deputy  Postmaster-General,  Hobart,  Tasmania,  will 
receive  tenders  until  June  21  for  supply  of  8  miles  Paper-insu- 
lated Lead-rovered  Cable  (schedule  T175),  500  Glass  Cells.  1.000 
Zincs  and  l.dOO  Porous  Pots  and  3  cwt.  Sal  Ammoniac  (sclie<luh' 
TI7(>),  Telephone  Instruments  and  parts  (schedule  T177),  27,000 
Porcelam  InsiUators  (schedule  T180),  Iron,  Steel,  Copper  and 
Bronze  W'iie,  Copper  Tapes,  Buiders  and  Sleeves  (schediile  Tl  81 ), 
25  miles  Insulated  Copper  Wu-e  (schedule  T182)  and  50,000 
Pa]XT  Jointing  Sleeves,  Soldering  Solution,  Insulated  Staples 
and  Linesmen's  Equipment  (schedule  T184),  for  the  Australian 
Commonwealth  Postmaster-General's  I)et)arlment.  Specifi- 
cations, &c.,  from  Deputy  Postmaster-General,  Hobart. 

The  Deputy  Postmasler-General,  Adelaide,  will  receive  tenders 
until  2  p.m.  .Tune  30  for  120  miles  of  out.sidc  Distributing  Wire 
and  123  miles  of  Insulated  Copper  Wire  (schedule  380),  and  until 
2  p.nL  July  7  for  27,000  .lointing  Sleeves  and  55,000  Copper 
Binders  (schedule  381),  for  the  Australian  "Commonwealth 
Postmaster-General's  Department.  Speeilicnf  ions  from  the 
Deputy  Post  mas!  er-Geiieral. 

Maximum  Demand  Indicators. 

Sydney  (X.S.W.)  Coun<-il  n-quire  leudeis  i<\  .,  \i.ni.  .Inly  1!) 
for  the  supply  of  Maximum  D<Mnand  Indicators.  Specification 
from  the  City  Electrical  Engineer.  (The  Council  have  decided 
to  grant  10  j:e,r  cent,  preference  on  British  made  goods  and  5  per 
cent,  preference  on  those  of  the  allied  countries  during  the  period 
of  the  war.) 

Commutator-Grinding  Lathe,  Motor  Generator,  Motors,  Cables,  &c. 

The  \'i(T(iI(Ian  Railway  ('(lmmissionicks  n^quire  tenders  by 
11  a.m.  June  .30  for  13  in.  Centre  Lathe  for  turning  or  grinding 
commutators  (contract  28,737),  and  9  kw.  .Motor  Generator  and 
Accessories  (contract  28,7()0);  also  for  Four  Electric  Motors, 
varying  from  7  H.r.  to  J  n.p.  (Contract  28,771).  Particulars 
from  the  Commissioners'  Offices,  Spencer-strcct,  Melbourne. 

Lausckston  (Tasmania)  f'ouncil  want  tenders  by  4  p.m., 
.Tidy  20,  for  converter,  switchgear,  underground  feeder  cable, 
&c.     Specifications,  &e.,  from  the  City  Electrical  Engineer. 

Fire  Alarms. 

PiANiiouN  (Burma)  Municipality  require  tenders  by  .Aug.  U 
for  the  installation  of  a  system  of  Fire  .■Marms  for  the  town  of 
Rangoon.  Specification,  &c.,  from  Messrs.  Ogilvy,  Gillauclers 
&  Co.,  07,  Ccu'nhill,  London,  E.C. 

Submarine  Cable. 

The  Si'ANisH  Posts  and  Tei.eorai'ii.s  Dkpartmest  want 
lenders  by  June  22  for  (he  laying  of  a  submarine  cable  from 
Cadi/,  to  Laraiche  and  for  the  r(q)air  of  certain  cables.  The 
"M.adrid  Gazette"  of  .April  23,  containing  the  conditions  of 
tend«r.  &o.,  can  be  seen  at  the  Board  of  Trade,  73,  Basinghall- 
street,  T/)ndon,  E.C. 


TENDERS  RECEIVED  AND  ACCEPTED. 


Manchester. — The  Corporation  have  accepted  the  tender  of  the 
British  Westinghou.so  Co.  for  the  supply  of  three  1,200  k.v.a.  static 
transformers. 

Leyton. — The  Urban  Council  has  entered  mto  contracts  with  the 
Electrical  .Apparatus  Co.,  the  British  Thomson- Hoirston  Co.  and  the 
Reason  Manufacturing  Co.  for  the  supply  of  ordinary  meters,  and 
with  the  British  Insulated  and  Helsby  Cables  for  the  supply  of  slot 
meters  for  12  months. 

Salford. — The  Electricity  Committee  has  accepted  the  following 
tenders  : —  . 

British  Westinghouse  Co.,  h.t.  cubicle  and  control  panel,  £371  ;  Heenan 
&  Froud,  wet  air  filter,  £327  ;  Ferranti  Ltd.,  transformer,  £160. 

Grangetown. — The  contract  for  the  erection  of  the  overhead 
equipment  and  feeder  system  for  the  trolley  omnibus  scheme  of  the 
Grangetown,  North  Ormesby  &  South  Bank  RaU  less  Traction  Co. 
(about  5  miles)  has  been  secured  by  Clough,  Smith  &  Co.,  of  London. 

Bqurton-on-the- Water. — The  Parish  Council  have  accepted 
the  tender  of  the  local  Electric  Light  &  Power  Co.  for  the  public 
lighting  at  £47  per  annum. 

Bridlington. — The  Electricity  Committee  ha\e  placed  an  order 
for  the  erection  and  equipment  of  a  refuse  destructor  with  the  New 
Destructor  Co.,  at  £6,332. 

CiLASGOW. — The  Tramways  Committee  have  placed  an  order  with 
the  British  Westinghouse  Co.  for  the  supply  of  two  500  kw.  rotary 
converters. 

The  Corporation  have  alsi  placed  a  contract  with  the  British 
Thomson-Houston  Co.  (Ltd.)  for  a  su])ply  of  their  direct-current 
house  service  nieters  for  the  ensuing  12  months. 

King.ston-ox-Thames. — The  tender  of  the  .Anglo-.American  Oil 
Co.  has  been  accepted  by  the  Corporation  for  the  supply  of  1,400  tons 
of  fuel  oil  for  the  Diesel  engines  at  £3.  .5s.  per  ton.delivered  at  Purftect. 

Dover. — The  Corporation  recently  placed  an  order  with  Edison 
Accumulators  (Ltd.)  for  tlus  supply  of  six  electric  vehicles,  at  £0,760. 
The  Generid  Vehicle  Co.'s  tender  (at  £5,850)  was  informal,  and 
\Volseley  .Motors  (Ltd.)  tendered  at  £6,490. 

Meter  Cpntracts.— The  following  additional  contiacts  for  the 
annual  supply  of  nieters  have  lieen  made  : — 

Messrs.  Cliamhcrlain  &  Hookliani  have  received  contracts  for  the 
Coming  year  frf)m  Glasgow  and  Falkirk  Corporations. 

Messrs.  Ferianti  Limited  have  secured  the  contract  from  Glasgow 
Corporation  for  the  supply  of  continuous-current  electricity  meters  for 
I  ho  year  ending  .May  31,  lOlli.  _ 

Th(!  Reason  .Mfg.  Co.,  of  Brighton,  Iiavo  s:ioured  contracts  for  th'! 
current  year  for  the  supply  nf  tlu-ir  clectrcilytic  meters  to  the  following 
places  :  Hattersea  and  Sontliwark  (Lomloii),  Uarrowiii-Furiiess,  Bootic, 
Falkirk,  Grays,  lleston  and  Isliworth,  Hornsey,  Leyton,  Stockton-on- 
Tees,  Tonhridgc  and  West  Hartlepool. 

Hornsey  Horough  Council  have  placed  a  contract  with  the  British 
Thnmson-Hous1i>n  Co.  for  a  supply  of  their  direct-current  anipeie.hom- 
nii'lois  f(ii-  till'  ensiling  12  nionllis. 

Commonwealth  Contracts.-  Tlu^  following  tenders  have  been 
accepted  liy  the  .Australian  Government  departments  : — 

Poslmaslcr-Oiiif'ral'n  Dcpt.,  Melbourne. — Western  Electric  Co.,  cable, 
£11,100;  Automatic  Telcphcmes  (Ltd.),  dials  £.57.  10s.,  springs, 
£822.  las.  4d.,  governors  £16.  10s.,  thrust  bearings  £3.  7s.  lid.,  finger 
tops  £1.  13s.,  screws  and  nuts  £2.  29.  Gd..  switch  luioks  £8.  "is.,  rosette 
cords  £!l.  I8s.,  receivers  £28.  I  Is.,  receiver  cords  £;}.  1  Is.  3d.,  Iruiismltters 
£10.  Us.  3d.,  moullipieees  £li.  12s..  calling  devices  £145. 

l'tintiiiiiKlrr-Oi  mriiVK  iMpL,  Si/diie;/. — Western  Klectric  Co.,  siibseribers' 
nuters.  £(i.  Os.  lOd.  ;   Warburtuii.  t'ranki  (Ltd.),  aceumulalors.  £21(1.  l.^s. 

PiislwaiiU rdtnrml' a  l)rjit.,  .\ililiiiili'. — .J.  IJartrani  &  Scin.  tclepliunes, 
£.'>,H61.  14s.  4d.  ;  Western  Electric  Co.,  fiexcphones  £237.  10s.,  opal  caps 
£4.  13s.  !)d.,  red  caps  £1.  8s.  ;  .1.  Bartram  &  Sons,  mioropbono  chambei'S. 
£11.5s..lieulcoilh£03.  Kb.  lOd.cord-.filB.  13b.  4d.,  earpieces  £10.  &.«. ; 
Colton,  Palmer  ft  Preston,  opal  caps,  £2.  8s.  Id. 

P<,j<tmaMti-r-GrniT(il'.i  Of  pi.,  /'(r//i.  — British  Tnsuloted  &  HcUby  Gables, 
relays  £1111.  U»s.,  sounders  £11.  "is.,  switchi-s  £27.  2s.  (id.,  wire"  £28.  5». 
(plus  (•  per  ce?it.).  rheostats  aiul  eondiiisers  £li»4.  "s.  ;  Bullers  Limited, 
insulators.  £2IS.  I.".s.  ;  Kei.l  Brns.,  inrlli  liars  £4.  .Is.,  resistiince  boxes 
£».  mica  iliscs  £:i ;  .1.  ('.  KhIIit  &  ,S<iiis,  wire.  £1.  !)s.  lid.  ;  fnheliaun  & 
.li>hnsi(in<',  piiwcr  bimrd  ntid  apparnlns,  £172.  5s.  ;  Knller  Accumulator 
Co.,  ueeumidators  (us  (mt  schedule  370) ;  Wi'sleru  Elcctfic  Co.,  pro- 
tectors £5S.  10s..  heat  coilt.  £13,  1.5h.  ;  K.  B.  Cook  Co.  (per  A.  J.  Todd  & 
Co  ),  cable  terminals,  £133.  6)>.  8d.  ;    General  Klectric  Engineering  Co., 
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Hellesens  cells  £203.  2s.  6d.,  cable  £38.  10s.  ;  J.  R.  W.  Gardam,  ^"heat- 
stone  receivers,  £138  :   H.  T.  Wright,  rheostat,  £25.  12s.  6d. 

Department  of  Home  Affairs,  Melbourne. — Julius  Colvin  &  Co.,  electric 
lighting  of  driU  hall.  Haberfield,  £59. 

Public  ]I'or/.-.9  D(pt..  .V..S.n'.— J.  E.  Toolo  &  Co.,  electric  cranes  for 
Newca.stle  Dockyard,  £5,878. 


Public  Works  Dept..  Victoria.— A.  E.  Machin  &  Co.,  switchboard  motor- 
generator  set.  &c.,  £262.  5s.  4d. 

Victorian  Railwaijs  Dept. — Callender's  Cable  &  Construction  Co.,  cable 
(at  rates)  ;  S.  R.  ().  Allen,  sulp.  of  copper,  £26.  10s.  per  ton  ;  Edmiston 
&  O'Neill,  parts  for  conversion  of  electric  freight  lift  at  Flinder's-street 
into  a  passenger  lift.  £233  ;   H.  '.'.  Duncan  &  Co..  primary  cells  {at  rates). 


FINANCIAL    MATTERS. 


MUNICIPAL  ACCOUNTS. 


Barnes. — The  accounts  of  the  electricity  department  for  tlie  past 
year  sho^y  that  the  gross  ccpital  expenditure  is  £83,664  and  the  out- 
stending  capital  is  £53,872. 

Revenue  was  £15,899,  and  working  and  general  expenses  were  £8,014, 
leaving  gross  profit  £7,885.  Interest  required  £2,037  and  instalments  of 
loani!  £4,083,  the  net  profit  being  £1,765  (against  £3,214  in  previous  year). 
Works  costs  were  0-85d.  (against  0-76d.),  total  working  costs  l-29d. 
(1-lSd.),  and  capital  charges  were  104d.  (0'95d.)  Utiits  sold  were 
1,40.5.141  (increase  2,921)  =  12-50  (13-60)  imits  per  (equivalent)  30  watt 
lamp  installed.  The  average  price  obtained  was  2-42d.  (2-46d.)  The 
reduction  in  net  profit  is  attributed  to  the  effects  of  the  war.  Six  of  the 
Btaff  out  of  27  have  joined  H.M.  Forces. 

Birmingham. — The  accounts  of  the  electric  supply  and  tramways 
derartmcnts  were  r.dopted  bv  the  City  Council  on  Tuesday. 

The  capital  e.xpenditure  on  the  electric  supply  department  to  March  31 
last  amounted  to  £2,238,640  (an  increase  of  £82,433  during  the  past  year). 

£13,251  has  been  spent  for  the  foundations  at  Nechells,  the  buildings 
at  Summer-lane  generating  station,  and  the  sub-stations  at  Greet  and 
Harborne.  An  expenditure  of  £28,283  has  been  incurred  in  respect  of 
turbines  and  generators,  boilers,  cooUng  towers,  switchgear  &c.,  at 
Summer-lane  station  (£15,258) ;  converting  machinery  and  switchgear 
at  sub-stations  (£8,703) ;  liigh-tension  switchgear,  &c.  (£4,322).  Mains 
and  services  cost  £38,094,  low-tension  mains  and  services  £26,243, 
e.h.t.  mains  £8,120,  and  traction  mains  £3,731.  Sales  of  current  produced 
£379,625,  compared  with  £346,561  in  previous  year.  The  output  for 
lighting  and  power,  exclusive  of  tramways,  was  18-1  per  cent,  higher  than 
in  the  previous  year.  The  increase  in  the  output  for  tramway  supply 
is  0-6  per  cent  Gross  profit  was  £192,376.  13s.  4d.,  and  after  meeting 
interest  and  sinking  fund,  there  remains  a  balance  of  £60,385.  6s.  4d. 
£25,000  has  been  ])laced  to  renewals  and  special  expenditure  account, 
leaving  a  surplus  of  £35,385.  6s.  4d.,  which  it  is  propo.sed  to  devote  to 
relief  of  boroiigh  rate,  nearly  £10.250  in  excess  of  the  amount  contributed 
Ia.st  year.     Units  sold  were  82,909,182  (73.767.178). 

The  accounts  of  the  tramways  department  show  gross  capital  expen- 
diture £2,472,938  (increase  £138,.501).  Traffic  revenue  was  £640,091 
(against  £628,016  in  previous  year),  equal  to  10"93d.  (10-.563d.)  per  car 
mile  :  total  revenue  was  £647,014  (£635,471),  working  expenses  were 
£473,879  (£445,507),  gross  profit  was  £173,135  (£189,964)  ;  average 
working  exyK-nses  per  car-mile  were  7-991d.  (7-494d),'  car-miles  run  were 
14,2:{2,902  (14,268,244),  and  pas.sengers  carried  149,443,199(146,930,986). 
Units  used  ]x;r  ear-mile  were  1-7  (1-7). 

The  year's  capital  expenditure  (£138,591)  was  chiefly  in  connection 
with  the  conHtnietlon  of  tramways  from  Hall  Green  and  Warwick-road, 
and  it  also  included  £40,752  on  account  of  ])urchase  of  75  newtramcars. 
When  the  war  broki^  out  the  receipts  were  showing  increases  of  upwards 
of  £1,200  per  week,  and  at  the  beginning  of  August  there  was  an  accumu- 
lated increase  of  over  t20.000.  The  effect  of  the  war  has  Ijoen  not  only 
to  cut  off  inerea.ses,  but  also  to  diminish  the  £20,OOli  I'V  \ip«anls  of  £S,(I0("). 
It  is  believed  the  loss  in  traffics  due  to  the  war  Ija-  1. ,  n  li,  t  », ,  n  i:t(i.iKi() 
and  £.50,00<t.  On  the  expenditure  side  the  figuio  .lu-  al.iiMi  rrially  high 
in  cOnMcquence  of  ineren,sed  cost  of  labour  and  materials.  Kates  and 
taxes  also  are  higher  by  £8.79r>,  and  allowances  to  employes  serving  with 
II. M.  forces  accoiuit  for  £17.966.  In  connection  with  the  omnibus 
Kcr\-ice»,  t  he  bala  nee  of  £4,.549  carried  to  profit  and  loss  account  is  sufficient 
to  write  off  the  cost  of  the  omnibuses  on  the  basis  of  a  five-years'  life,  to 
pay  interest  and  sinking  fimd  on  the  remainder  of  the  capital  and  leave 
n  profit  of  about  £5(X). 

The  Tramways  Commlltce  have  had  under  consideration  the  financial 
position  of  the  tramways  undertaking  owing  to  circumstances  connected 
with  the  war.  They  feci  they  have  no  alternative  but  to  increase  the 
exist  ing  1 1 nmway  fares.  Xo  fare  will  be  increased  more  than  Id.,  and  t  he 
average  distance  for  each  fare  is  as  follows:  1  mile  l,200'y(ls.,  Id.  ; 
2  "'•'';»  fi'Ulyds.,  IJd.  ;  3  miles  393  yds.,  2d.  ;  4  miles  630  yds.,  2Jd, 
The  fommilteo  recommended  the  Council  to  sanction  tlio  rcvi.sed 
iiche(lule,nn(l  the  FinnnccCommittce  con.sidered  the  increases  fvilly  justified. 

Blackburn.-  Tho  accounts  of  the  tramways  depart mont  for  the 
year  .nd.  d  March  25  siliow  total  cipital  expenditure  £33(>,2.'58.     The 


amount  repaid  to  Public  ^Vor!o5  Loan  Commissioners  is  £99,918,  a:id 
£98,089  has  been  plaotd  to  sinking  fund. 

Revenue  was  £68,303  (compared  with  £71,339  in  previous  year),  and 
working  expenses  were  £46,929  (£47.170).  leaving  gross  profit  £21,374 
(£24.169).  Interest  and  income  tax  required  £4,639  (£4,982).  and  repay- 
ment of  loans  and  sinking  fund  £15,450  (£15,176),  and  the  net  profit 
£1,572  (£4,011)is  being  carried  to  permanent  way  renewals  fund.  Total 
revenue  per  car-mile  was  13-81d.  (14-OSd.).  and  average  working  ex- 
penses, including  power,  were  9-48d.  (9-32d.).  Average  fare  charged  per 
mile  was  0-76d.  Passengers  carried  were  12.223,569  (compared  with 
12.731,532),  car-miles  run  1,121,769  (1.149,462),  and  units  used 
1,739,274  (  =  1-54  per  car-mile,  against  1-64).  In  the  report  of  the 
general  manager  (Mr.  ,1.  H.  Cowell)  it  is  stated  that  the  receipts 
from  carriage  of  parcels  were  £2,312  (increase  £1).  76  employes 
arc  serving  with  H.M.  Forces,  and  £602  has  been  granted  to  their 
dependents. 

Dundee. — The  total  reveni;e  of  the  electvicitv  department  during 
the  past  yea.-  was  £65,529,  compiled  with  £58,790  in  1913-14. 

The  expenditure  was  £38.617  and  £26,912  was  carried  to  net  revenue 
account.  After  paying  interest,  &c.,  £2.835  has  been  carried  to  current 
year's  account.  The  estimates  for  the  current  year  show  a  revenue  of 
£76,184  :  the  expenditure  includes  £30,860  for  the  generation  of  energy, 
£4.680  for  distribution,  and  after  meeting  other  outlays,  there  is  an 
estimated  balance  of  £29  to  meet  contingencies. 

Hull. — The  accounts  of  the  electricity  department  for  the  year 
ended  Mp„:ch  31  show  totp-l  capital  expenditure  £530,863  (increaic 
£17.486),  of  which  £4,5,301  has  been  redeemed. 

Revenue  was  £81,691,  working  ex[5enses  (including  £269  for  police, 
protection  of  works,  and  £1,109  proportions  of  salaries  and  wages  of 
mobilised  emplo_ves)  were  £44.726.  leaving  gross  profit  £36.91)5.  After 
providing  for  interest,  loan  instalments  and  income  tax,  the  net  profit, 
£2,374,  has  been  carried  to  reserve.  Works  costs  were  0-66d.  i)er  unit 
(against  0-77d.  in  previous  year),  total  working  costs  0-81(1.  (0-92d.),  and 
total  costs,  including  interest  and  sinking  fund,  l-42d.  (l-51d.).  Units 
generated  were  17,729,060  (16,963.469)  and  sold  12,969,776  (12,208,731). 
■Total  maximum  supply  demanded  was  6,700  kw.  (7,180  kw.) 

The  deputy  city  electrical  engineer  (Mr.  J.  F.  Magoris)  states  that  32 
per  cent,  of  the  staff  and  employes  of  the  department  have  joined  H.M. 
Forces,  and  he  calls  attention  to  the  fact  that  the  allowances  of  £1,109 
and  £269  have  been  made  before  arriving  at  the  gross  profit.  The  works 
costs  were  more  than  14  per  cent,  and  the  total  working  costs  nearly  12 
per  cent,  below  those  of  the  previous  year. 

Manchester. — The  total  cajjital  expendituie  of  the  tramways 
department  at  March  31  wa^  £2,21(5,009  (increase  £85,105)  and  the 
total  amount  of  sinking  fund  is  £51S,49D. 

Revenue  was  £901,876,  working  expenses  were  £572,442,  and  war 
service  allowances,  &c.,  amownled  to  £31,764,  leaving  gross  profit 
£297,670.  After  providing  for  capital  charges,  income  tax,  rents, 
reserve  and  contributions  for  street  improvements,  &e.,  the  contribution 
to  rates  was  £100,000  (  =  l-253d.  per  car-mile,  compared  with  l-271d.  in 
])ievious  year).  Total  revenue  per  ear-mile  was  11 -3d.  (against  1 1-4 Id.), 
working  "expen.ses,  including  power,  were  7-172d.  (7-216d.),  and  units 
used  were  29,922,197.  or  1-562  (I-.543)  per  ear-mile.  Passengers  carried 
were  202,768,420  (against  2ll5.6(l,S,741)  and  car.miles  run  19,155,051 
(19,463,646).  Included  in  the  receipts  are  £787,  balance  of  motor 
omnibus  account,  and  £3,639  (3.(i42)  balance  of  jiarcels  account.  The 
traffic  rcveiuie  on  the  'buses  was  £(i,I93  aiul  the  working  expenses  were 
.£4,935  (  =  7-367d.  \WT  'bus-mile,  including  petrol  l-77d.),  and  £471  was 
allowed  for  depreciation. 

The  Tramways  Committee's  rejiort  states  that  the  length  of  (equivalent) 
single  track  open  (including  lines  over  which  the  Corporation  has  running 
))owers)  is  195  miles.  Total  nvenue  fell  £23.434.  due  to  the  war,  the 
reduction  caused  by  the  war  being  enleulated  at  nearly  £50,000,  and 
after  iiroviding  for  the  war  service  allowances  the  amount  which  could 
Ik-  ])laeed  to  reserve,  renewals  and  depreciation  was  only  £48,584 
(against  £97,219  in  previous  year).  The  price  paid  to  the  electricity 
ilepartnient  for  current  was  l-(l2:td.  (against  t-02(;il.)  per  unit.  There 
are  .").52  covered  and  81  iniedveied  cars  in  stock.  Parcels  carried  wore 
1,236,500(1,303,353). 
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Stafford. — The  accounts  of  the  electric  lighting  department  for  the 
year  ended  March  31  show  total  capital  expenditure  £35,335,  of 
which  £16,799  is  outstanding. 

Revenue  was  £7.194  and  working  and  general  expenses  (including 
depreciation  £1,000)  were  £4,662,  leaving  gross  profit  £2,532.  Instal- 
ment of  loans  required  £1,501,  interest  £658  and  income  tax  £146,  leaving 
net  profit  £343.  Total  revenue  was  equal  to  l-68()d.  per  imit  sold,  and 
working  and  general  expenses  were  0-860d.  Total  maximum  demand 
was  600  kw.  (compared  with  530  kw.  in  previous  vear).  Units  generated 
were  1,287,074  (against  1,036,135)  and  sold  1,021,633  (788,516). 


COMPANIES'  MEETINGS  AND  REPORTS. 


Electric  Construction  Co.  (Ltd.) 

The  22ud  annual  general  meeting  was  held  on  Thursday  last  week,  Mr. 
Philip  E.  Beachcroft  presiding. 

The  SECRETARY  (Mr.  David  Willock)  read  the  notice  convening  the 
meeting  and  tlie  auditors'  report. 

The  CHAIRMAN  said  :  The  forecast  I  made  last  year  has  been  justified 
and  that  we  arc  able  to  submit  results  to-day  with  which  I  am  sure  you 
are  satisfied.  Our  gross  profit  amounted  to  £71,998.  15s.  lid.,  an  in- 
crease of  4-2  per  cent.  Ever  since  1911  we  have  recorded  substantial 
improvements  year  by  j'ear,  and  in  five  years  we  have  increased  our  gross 
profit  by  more  than  50  per  cent.,  and,  given  ordinarily  good  times,  we  do 
not  think  we  have  reached  our  maximum.  Since  the  outbreak  of  war  we 
have  suffered  from  a  scarcity  of  labour,  no  less  than  30  per  cent,  of  our 
workmen  having  joined  the  forces.  Great  delay  has  occurred  also  in 
obtaining  delivery  of  certain  classes  of  raw  material,  wlule  the  demand 
for  prompt  delivery  of  our  products  has  been  insistent.  Prices  of  raw 
materials  (almost  exclusively  manufactured  articles)  have  risen  steadUy 
since  war  was  declared,  while  as  we  had  a  considerable  amount  of  orders 
booked  on  the  old  basis  we  were  unable  to  obtain  the  benefit  of  higher 
prices  for  our  own  products  until  the  financial  year  was  well  advanced. 
It  must  not  be  assumed  that  the  receipt  of  Government  or  war  orders 
necessarily  means  larger  profits  ;  this  is  not  so  in  our  case.  I  desire  to 
express  the  appreciation  of  the  directors  for  the  admirable  manner  in 
which  the  orders  we  have  received  have  been  executed.  The  work  has 
been  carried  out  uncomplainingly  by  all,  from  the  managing  director 
downwards.  Towards  the  end  of  the  financial  year  we,  in  conjunction 
with  other  engineering  establishments  in  Wolverhampton,  granted  an 
increase  in  wages  of  3s.  per  week  to  skilled  men  and  a  correspondingly 
lower  increase  to  unskilled,  and  a  war  bonus  has  been  granted  to  members 
of  the  staff  whose  wages  are  less  than  55s.  per  week.  Turning  again  to 
profit  and  loss  on  the  debit  side  interest  stands  at  the  same  rate  as  last 
year.  General  charges  have  increased  practically  by  the  amount  of 
increased  rates  and  taxes  and  the  contribution  of  £262.  10s.  to  the  Prince 
of  Wales'  National  Relief  Fund.  The  increase  in  these  charges  has  been 
counteracted  by  lower  cost  of  maintenance  of  plant  and  buildings.  Total 
expenditure  shows  no  increase,  and  the  whole  improvement  of  £3,000  in 
LToss  profit  is  available  for  distribution.  The  net  profits  for  the  past 
five  years  have  been  £15,000,  £20,300,  £27, .500.  £:!2.4()()  and  £35,500 
respectively.  These  show  that  the  increase  in  standing  charges  on  the 
bigger  volume  of  business  has  been  inappreciable.  The  net  profit  for  the 
year  is  £35,567.  4s.  7d.,  which,  with  £7,153.  7s.  3d.  brought  forward,  makes 
£42,720.  lis.  lOd.  From  this  has  to  bo  deducted  the  interim  preference 
dividend,  leaving  £40,523.  5s.  lOd.  available  for  distribution.  We 
recommend  a  preference  dividend  at  the  rate  of  7  per  cent,  for  six  months, 
an  ordinary  dividend  of  6  per  cent.,  the  transfer  to  general  reserve  of 
£17,402.  lis.,  leaving  £7,471.  7s.  lOd.  to  be  carried  forward.  In  normal 
times  we  should  have  been  justified  in  recommending  a  larger  dividend, 
but  we  consider  that,  having  regard  to  all  the  uncertainties  produced  by 
the  war.  we  should  be  consulting  your  best  interests  by  paying  the  same 
rate  of  dividend  as  last  year. 

The  only  further  item  calling  for  comment  is  "  shares  in  other  com- 
panies." This  asset  is  almost  entirely  represented  by  our  holding  in  the 
Electrical  Power  Storage  Co.  (Ltd.),  and  is  now  written  down  to  what  is 
considered  the  realisable  value.  An  extraordinary  general  meeting  of 
that  company  is  to  be  held  on  .June  3  to  consider  the  question  of  amal- 
gamation with  Pritchetts  &  Gold  (Ltd.).  If  the  provisional  scheme  of 
amalgamation  is  approved  the  manufacturing  operations  of  the  Electrical 
Power  Storage  Co.  will  be  transferred  to  iJagenham  and  th(!  economies 
effected  thcnl>y  will  enable  a  good  dividend  to  be  earned  upon  the 
reduced  value  of  the  shares.  I  woukl  again  direct  your  attention  to  the 
rtrong  financial  position  we  enjoy.  Our  entire  liabilities,  apart  from 
debenture  stock,  are  only  £22,232,  whereas  our  realisable  assets  amount 
to  £173,964,  and  we  have,  in  addition,  £17,983  in  cash.  After  providing 
for  depreciation,  the  ilebeiiture  interest  last  year  was  covered  six  times 
over  and  the  ])ref(reiice  dividend  almost  nine  times. 

The  Chairman  referred  ivith  regret  to  the  death  of  Mr.  William  Bulloch 
in  February  last,  and  said  the  directors  had  elected  Mr.  David  Willock. 
who  had  been  in  the  company's  service  18  years,  14  years  ax  secretary,  to 
fill  the  vacancy  on  the  board.  It  afforded  the  directors  great  satisfaction 
to  thus  reward  his  able,  loyal  and  indefatigable  services.  .Mr.  William 
M.  Fumiss,  who  has  lx,'en  with  the  company  11  years,  had  Ixm  ii  appointed 
manager  at  Wolverhampton.  With  regard  to  the  outlook  for  tho  future, 
all  the  imiications  at  present  pointed  to  a  bu.sy  ami  successful  year. 

The?  report  and  accounts  were  unanimously  adopted. 


United  River  Plate  Telephone  Co.  (Ltd.) 

The  29th  ordinarv'  general  meeting  was  held  on  Thursday  last  week, 
Mr.  GEORGE  FRAMKLIN,  Litt.D.,  J.P.,  presiding. 

The  SECRETARY  (Mr.  A.  H.  Dawborn)  having  read  the  notice  con- 
vening the  meeting  and  the  auditors'  certificate. 

The  CHAIRiLVN,  after  referring  in  feeling  terms  to  the  death  of  Mr. 
David  Smith,  managing  director  and  secretary  of  the  company,  said  : 
The  report  indicates  that,  notwithstanding  the  general  conditions  in 
Argentina,  as  affected  by  the  world's  war,  the  company  has  been  able  not 
merely  to  hold  its  own,  "but,  whether  looked  at  from  the  pomt  of  view  of 
gross 'earnmgs  or  net  profits,  our  position  is  practically  substantially 
maintained  with  that  of  the  previous  year.  The  gross  earnings  for  the 
vear  were  £630,651,  compared  with  £611,657  in  1913,  an  increase  of 
£18.994.  equal  to  3-1  per  cent.  Maintenance  and  other  expenses  of  man- 
ni;enu-nt  in  Argentina  and  London,  including  debenture  interest,  came 
to  t:4lis.S46.  against  £447,604,  increase  £21,242,  equal  4-8  per  cent.  The 
final  result  is  that  we  have£161,805,  compared  with  £164,052,  a  decrease 
of  £2,247.  Included  in  the  expenses  are  all  provisions,  especially  that 
for  the  maintenance  and  renewal  of  plant,  this  item  absorbing  £129,803, 
an  increase  of  £23,965  over  the  previous  year.  Income  tax  is  increased 
by  £4.521,  and  £8.100  more  is  required  for  ordinary  dividend.  Capital 
expenditure  has  absorbed  £186,065,  of  which  £70,206  is  for  miderground 
plant,  and  compares  with  £364,304.  On  real  estate  we  have  spent  this 
year  £46,605,  compared  with  £24,67 1 .  This  has  been  due  to  our  contmu  - 
ing  of  substituting  underground  for  overhead  plant  and  the  purchase  and 
ownership  of  the  land  and  buildings  upon  which  our  exchanges  are  erected. 
Reserve  for  the  renewal  of  plant  is  £512,535,  and  this,  with  the  reserve 
fund— which  amounts  to  £316,138  after  to-day's  appropriation— the 
board  consider  adequate  for  any  possible  wastage  likely  to  accrue  from 
the  capital  expenditure  in  Argeiitina,  now  amounting  to  £2,390,828.  We 
know  that  the  stronger  the  company  is  in  its  reserves  the  better  able  you 
are  to  meet  all  possibilities.  The  reduction  in  capital  expenditure  is  due 
to  our  feeling  that  it  is  necessary  to  limit  capital  expenditure  to  tho 
smallest  possible  amount.  Securities  at  cost  or  imder  stand  at  £131,671. 
These  arc  high-class  securities,  and  if  reahsed  the  difference  between  tho 
prices  which  might  be  obtained  to-day  for  them  and  the  value  at  which 
thev  stand  in  the  company's  '^ooks  is  amply  provided  for.  Stock  of 
materials,  £165,474,  shows  a  re.i.iction  of  £37,689,  a  satisfactory  feature, 
because  a  large  stock  of  materials  on  the  other  side  is  liable  to  depreciate. 
It  is  proposed  to  pay  a  final  dividend  of  5  per  cent.,  making  8  per  cent, 
for  the  year,  tax  free.  We  are  transferring  £20,000  to  reserve,  compared 
with  £30,000  last  year,  £2,000  to  staff  provident  fund,  and  we  carry  for- 
ward £6,562.  T   u-  I 

The  growth  of  the  company's  business  shows,  for  the  first  time,  I  thmk, 
in  the  history  of  the  company,  no  increase  during  the  year,  which  indicates 
the  gravity  of  the  crisis  through  which  Argentina  has  passed.  This 
position  has  enabled  us  to  postpone  with  greater  ease  the  erection  of  new 
buddings  and  the  provision  of  exclianges.  The  stagnation  is,  I  am  con- 
vinced, only  temporary  and  due  to  abnormal  causes.  During  the  past 
few  month.s'the  Municipality  of  Buenos  Aires  has  granted  to  the  campany 
a  new  concession  on  satisfactory  terms,  allowing  us  to  extend  our  under- 
ground system  and  to  put  down  subways  and  otlier  works  in  that  city. 
This  concession  was  originally  granted'in  1905,  but  had  expired.  Wo 
have  also  been  granted  concessions  by  the  Municii)alities  of  San  Isidro, 
Lomas,  Vicente  Lopez  and  Castelli  to  lay  subways  and  open  exchanges. 
With  respect  to  our  trunk  line  system  giving  connection  to  the  Federal 
Capital,  this  remains  as  at  the  beginning  of  last  year,  but  we  have  ex- 
tended our  trunk  lines,  and  are  joining  uj)  to  Villa  Maria,  a  distance  of 
88i  miles.  We  have  now,  as  I  reported  last  year,  in  Cordoba  an  excellent 
automatic  system  of  exchange  established,  and  in  .lanuary  of  this  year 
there  was  put  into  service  a  5,000-line  automatic  installation  in  the  City 
of  Rosario.  Both  are  working  satisfactorily.  We  have  also  installed 
small  magneto  switchboards  in  various  provincial  towns,  while  extensions 
at  Avenida,  Libertad,  Palermo  and  Belgrano  have  been  completed  and 
brought  into  service. 

I  would  take  this  opportunity  of  recognising  the  valuable  work  done 
for  the  companv  by  our  local  Advisory  Committee  and  the  staff  both  in 
the  Argentine  and  in  London.  Tho  "board  feel,  in  common  with  the 
shareholders,  under  great  obligation  to  Dr.  Dragonnd  the  members  of  tho 
Committee,  who,  with  the  general  manager  (Mr.  Parker)  and  the  engineer- 
in-chief  (Mr.  Roberts),  have  been  unremitting  in  their  attention  to  the 
special  difficulties  of  the  company  at  this  time  and  to  the  caro  of  its 
interests  always,  whilst  in  Ix)ndon  I  must  not  forget  the  work  done  by 
our  secretary,"  Mr.  Dawborn.  and  such  of  the  staff  as  now  remain  to  us 
after  i\u:  calls  for  military  service. 

.Several  shareholders  joined  in  condolences  with  tho  family  of  tho  late 
secretary  and  testified  their  appreciation  of  hia  Hcrviccs  to  thi>  (  umpany. 
The  report  and  accounts  were  then  adopted. 


BRISBANE  ELECTRIC  TRAMWAYS  INVESTMENT  CO.  (LTD.)— Mr.  H.  U. 
Becton,  who  presided  at  the  meeting  last  wei-k,  said  that  the  profit  of 
the  Brisbane  Tramways  Co.  for  1914  was  £155,446,  against  £124.308  in 
1913.  Of  the  available  balance  of  £156,882,  a  sum  of  £10.0(K»  had  been 
carried  to  renewals  fund  and  £M4,IM)()  had  been  paid  in  dividends,  leaving 
£2,882  to  \w  carried  forward.  Aft<'r  adding  to  the  dividends  they  had 
received  on  their  shares  the  amount  brought  forward,  and  after  deducting 
1/omlon  and  Brisbane  charges  the  net  balance  was  £144,063.  Debenture 
stock  interest  absorlx-d  £18,689,  interim  dividends  amounting  to  £32,808 
had  been  paid  on  the  preference  and  ordinary  shares,  and  aft<^r  adding 
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to  reserve  and  accident  insurance  funds  tlioy  were  paying  a  balance 
dividend  on  the  preference  shares  and  4s.  \)ev  share  on  the  ordinaiy 
shares,  making  a  total  dividend  of  8  per  cent,  for  the  vear,  carrjing  for- 
ward £3,0G9.  12s.  lid.  Capital  expenditure  of  ?10:<,751  had  'been 
incurred  for  the  Brisbane  Tramways  Co.  in  constructing  extensions, 
purchase  of  equipment  and  plant,  building  of  new  car  sheds  and  the 
acquisition  of  a  new  powerhouse  site.  The  most  important  event  had  been 
the  High  Courts  decision  in  the  tramways  case,  which,  as  anticipated,  an- 
ntilled  the  award  of  tlie  Commonwealth  Conciliation  and  Arbitration  Court. 

CUBAN  TELEPHONE  CO — The  gross  income  from  rentals  and  mis- 
cellaneous sources  in  1914  was  over  81,200,000,  and  after  deducting  costs 
of  operation,  taxes  and  general  expenses,  and  providing  depreciation 
reserves,  the  net  balance  was  over  8559,000.  After  paying  year's 
interest  on  its  bonded  and  unfunded  indebtedness,  the  net  surplus  was 
8244,000.  The  company  paid  two  quarterly  dividends  on  preferred  stock 
and  one  (|uarterly  dividend  on  common  .stock.  Nearly  $700,000  of  the 
accumulated  net  cash  surplus  has  been  used' for  carrying  on  construction 
work. 

DELHI  ELECTRIC  TRAMWAYS  &  LliSHTING  CO.  (LTD. ^— The  chairman 
(Mr.  A.  W.  Tait)  stated  at  the  recent  meeting  that  the  net  revenue  for 
1914  was  £8,103,  compared  with  £6,252  in  1913,  but  both  branches  of 
their  undertaking  had  been  affected  by  the  war.  The  gross  revenue  of 
the  tramways  had  increa.sed  by  10  per  cent,  and  that  of  the  electric  supply 
department  by  19  per  cent.  The  unsuitable  type  of  tramcar  was  re- 
sponsible for  heavy  annual  maintenance  charges  and  abnormal  current 
consumption.  The  present  single  motor  equipments  were  not  only 
unsuitable  but  unsatisfactory,  and  therefore  the  maintenance  charges 
were  extraordinarily  heavy,  but  considerable  economies  could  be  effected 
by  new  equipment.  Thej'  should  be  able  also  to  place  upon  the  system 
cars  more  suited  to  the  climate  and  particular  local  conditions,  which 
would  probably  increase  the  receipts  per  car  mile.  The  passengers 
carried  were  5,465.450,  against  4,811.106,  an  increase  of  about  13  per 
cent.  ;  the  ear-miles  run  were  434,094,  against  397,969.  The  peculiar 
feature  was  that  over  57  per  cent,  of  the  passengers  only  travelled  .V  mile 
or  under,  and  first-class  traffic  remained  very  small.  The  receipts  per 
car-mile  were  5-4d.,  against  5-2d.,  and  the  total  available  population  was 
carried  23i  times  during  the  year,  against  iOJ  times  in  1913.  The  figures 
showed  that  the  problem  of  running  tramways  profitably  in  the  East  was 
not  the  same  as  that  in  the  AVest.  During  the  year  they  had  some 
difficulty  with  the  staff,  and  in  the  month  of  May  they  had  a  serious  strike, 
in  which  they  lost  nearly  half  of  their  drivers,  which  was  largely  due  to  the 
dismissal  of  certain  sus])ectcd  men  by  the  traffic  superintendent.  '  Apart 
from  that  question,  the  daily  absences  among  their  traffic  staff  varied 
from  10  to  30  per  cent.  With  regard  to  the  electricity  undertaking,  the 
new  Sulzcr  engine  ha<l  given  every  satisfaction  since  its  installation  in 
June  last.  The  other  plant  had  been  kept  in  good  renair  and  the  Carols 
engine  had  been  working  at  a  uniform  medium  load.  In  order  to  cope 
with  peak  loads,  and  to  supply  further  stand-by  in  case  of  breakdown  of 
cither  of  the  oil  engines  or  of  the  steam  plant,  satisfactory  arrangements 
had  been  made  whereljy  their  station  was  to  be  linked  up  with  the 
Government  station.  The  orders  had  been  placed  for  the  plant,  and  it 
was  exi)ected  to  be  shipped  in  a  month  or  six  weeks'  time.  Thoy  were 
also  laying  further  feeder  cables  in  certain  parts  of  the  city  where  the 
existing  feeders  were  already  overloaded.  The  existing  battery  would 
require  to  be  renewed  at  the  end  of  the  year  and  the  directors  had  under 
consideration  the  jilaeing  of  a  contract  for  an  entirely  new  battery.  The 
units  generated  showed  an  increase  of  20  per  cent.,  iind  the  avi^rage  cost 
was  0!)2d.  per  unit,  coniijared  with  108d.  That  was  satisfactory,  con- 
sidering that  they  had  mixed  oil  and  steam  units,  and  on  the  latter  thev 
suffered  from  uneconomical  fuel  consumption.  There  was  some  small 
reduction  in  the  jffice  of  coal  fuel  during  the  year,  but  liquid  fuel,  which 
was  obtained  under  contract,  was  at  the  same  price  as  the  previous  year. 
931,219  units  were  sold  for  lighting  and  power,  an  increase  of  20  per  cent., 
and  the  units  used  by  the  tramway  system  were  572,393,  an  increase  of 
16  per  cent.  During  the  iiTj^t  six  months  of  the  year  they  connected  193 
new  consumers,  but  during  the  second  six  months  they  only  eruinected 
138  new  consumers.  Thegrowthof  the  powcrsujiply,  which  h'adhadsome 
considerable  influence  in  the  reductirm  of  generation  co.sts,  had  been 
quite  satisfactory,  the  units  sold  for  jiower  being  307,381,  an  increase  of 
m  \K-T  cent,  over  1913.  The  wiring  department,  which  showed  onlv  a 
small  profit  of  £43.  was  practically  closed  <lown.  The  policv  of  the  com- 
pany was  to eneourac,'-'  th-  local  traders  to  larry  out  wiring  work. 

KALGOORLIE  ELECTRIC  POWER  &  LIGHTING  CORPM.  (LTD.)— The 
report,  for  the  past  year  stales  that  the  divideml  on  tlie  preference  shares 
has  been  maintained  at  4  per  cent.,  and  £7,000  has  been  allocated  to  a 
debenture  redemption  fund.  The  sum  of  fO.iJOO  has  been  written  off  for 
depreciation,  leaving  (after  payment  of  debenture  interest)  £846  to  lie 
carried  forward. 

LANCASHIRE  POWER  CONSTRUCTION  CO.  (LTD.)— The  report  for  the 
yeureiidcrl  .Maieli  :il  ^lll(t■s  llint  the  company  has  completed  its  contract 
Willi  111.  raili,,rii.til,>iy  ic.iiipaiiy  for  the  extension  of  the  power  station 
and  plant,  bihI  has  brought  into  aeeount  the  balance  of  jirofit  due  thereon 
amounting  lo  £1.804.  The  trailing  profit  of  the  Lanca.xhire  Klecfrie 
,''"■,'■'  ','■  '■"■  '"'■*  """"""tf'I  t"  £29.960.  18s.  Id.,  again.st  £22.785  in 
l.ll.i  aii.l  II4.IJ17  ,„  11,12.  ,i,„|  with  £510.  128.  7<1.  for  interest  on  hire- 
1'.','.','.  ;','■.,'''''"!'';  '}"■•  »'"•  '"'"I  «""  £30.171.  lOs.  8d.,  compared  with 
J,J.!  .._-.    .1      11,1    f,„    ,,„:;      Tl„    l,Ml,„„e  from    1913  was  £419.  :is.   8d.. 

,'l'"l  £:i0.890.  lis.  4d.     After  paving 

.)',  "ing  tlO.O(M)  to  reserve  fund.  « 

'.iire  enpjtnl  (£12.909.  f»c.  «d  )  wns 


paid.  £3,421.  13s.  7d.  having  been  carried  forward.  32,157,185  -units 
were  generated,  agamst  28,191,442  in  1913  and  23.110,807  in  1912.  The 
maximum  load  was  10,210  kw.,  against  9.720  kw.  and  6.730  kw.  in  1913 
and  1912  resi>ectively.  The  horse^pqwer  coniu-eted  being  27.018,  23,900 
and  16,400  respectively.  The  revenue  accouiu  of  the  Construction  c'oip- 
pany  shows  total  receipts  for  the  year  ended  March  31  of  £19.333.  16s.  lOd. 
and  after  deducting  the  expenditm-e  (£17,110.  4s.  8d.)  the  available 
balance  was  £2,223.  12s.  2d.,  wliich  it  is  proposed  to  carry  to  reserve. 

REUTERS  TELEGRAM  CO.  (LTD.)— The  directors' report  for  1914  states 
that  till-  mt  1 .1 .  iiit .  afttr  iiayment  of  current  charges  and  deducting  rebate 
on  unexpiivil  ^uliscriptions  to  news  services,  amounted  to  £14,849, 
including  £S,913  brought  fonvard.  The  great  falUng-off  in  revenue  is 
largely  due  to  the  disturbing  influence  of  the  war.  The  severe  restric- 
tions imposed  by  the  miUtary  authorities  upon  news  from  the  seats  of  war 
and  the  total  prohibition  of  the  company's  code  for  private  telegrams 
have  greatly  diminished  the  revenue  from  those  sources.  Steps  have 
been  taken  to  counteract  the  diminution  of  gross  receipts  by  a  consider- 
able reduction  of  working  expenses  during  the  present  year.  In  conse- 
quence of  the  uncertain  position  created  by  the  war,  the  directors  have 
decided  to  make  no  distribution  of  jjrofit".  but  to  transfer  £10.000  to 
reserve  account  and  to  carry  forward  the  balance  (£4,849.  Is.  9d.).  It 
has  been  decided  to  write  off  the  whole  of  the  goodwill  account  hitherto 
valued  at  £65,000.  The  sum  of  £10,000  has  been  written  off  investments 
and  £5,000  off  freeholds.  The  directors  have  decided  not  to  fill  the  post 
of  managing  director,  lately  rendered  vacant  by  the  death  of  Baron  de 
Reuter,  and  have  apixiinted  Mr.  Walter  F.  Bradshaw,  who  has  been 
secretary  for  25  years,  to  be  manager  and  secretary.  On  the  invitation 
of  the  directors  Mr.  Gerald  W.  Williams  joined  the  board  in  February  last. 

WESTINGHOUSE  ELECTRIC  &  MFG.  GO.— The  gross  earnings  for  the 
year  to  ilareh  31  were  S33.07 1.4s.-,,  against  S43.733.046  in  1914.  and  net 
manufacturing  profit  was  82..")(i2.4il.  against  84,717,222,  the  total 
income  being  $3,720,938,  agamst  S5.764.8I4.  The  amount  available 
for  dividends,  &c.,  is  $2,009,744,  decrease  $3,755,070,  and  net  surplus 
$7,473,411,  against  $7,659,130.  The  decrease  in  gross  receipts  is  due 
to  unfavourable  business  conditions  and  to  the  strike,  which  closed  the 
main  plant  east  of  Pittsburgh  in  June  and  July. 


NEW   COMPANIES,   STATUTORY    RETURNS, 
MORTGAGES  AND   CHARGES. 

NEW  COMPANIES. 

W.  C.  CARTER  &  MOORE  (LTD.)  ( 140. 1.56).— Keg.  May  25.  capital  £100 
in  £1  shares,  to  carry  on  the  business  of  consulting,  marine,  mechanical 
and  electrical  engineers,  manufacturers  of  and  dealers  in  all  kinds  of 
machinery  and  plant,  general  traders  and  merchants,  &c.  Private 
company.  First  directors  are  W.  C.  Carter  (chairman)  and  W.  H.  Moore 
(both  permanent,  subject  to  holding  five  shares  each).  Secretary  :  H. 
Crafter.     Peg.    office :     Vernon    House,    Sicilian-avenue,    Bloomsbury- 


squan 


w.c. 


HALLIWELL  &  CO.  (LTD.)  f  140,421)— Reg.  May  21,  capital  £2,000 
in  £1  sliaio.  to  caiiy  on  the  business  of  electricians,  mechanical  engineers 
and  manufacturers,  general. irs,  and  suppliers  of  electricity,  &e.  Private 
company.  H.  Halliwell  is  permanent  governing  director.  Reg.  office  : 
43,  Thomas-street,  Manchesler. 

HIGHFIELD  SYND.  (LTD.)  (140,408).— Reg.  May  20,  capital  £5.000  in 
4,875  eumulative  preferred  ordinary  shares  of  £1  each  and  5,000  deferred 
ordinary  shares  of  6d.  each,  to  adopt  agreement  with  F.  W.  Highfield,  to 
develo])  and  turn  to  account  ])aliiits  referred  lo  therein,  to  carry  on  the 
business  of  preci])itating  or  condensing  du.st,  metallic  or  other  particles, 
fume  vapours  and  volatilisation  products,  electric  and  general  smelting 
and  refining,  &e.  Private  company.  First  directors  are  F.  H.  Haviland 
and  F.  W.  Highfield. 

HOLME  ELECTRIC  CO.  (LTD.)  (140,393)— Reg.  May  19,  capital 
£1.000  ill  £1  shares,  to  carry  on  at  Holme  and  elsewhere  in  the  West 
Kirling  of  Yorkshire  the  business  of  an  electric  light  coinpiiny.  No  share 
shall  be  allotted  or  transfi  rnil  tn  a  jierson  who  is  not  eilhir  a  ratepay<-r 
of  the  Urban  District  of  Holme,  .i  resident  williin  or  an  owner  of  proiierly 
within  the  district.  First  directors  are  C.  Tinker,  II.  Howard.  C.  Heard- 
sell.  Harry  Hatfield  and  R.  Calvert.  Reg.  office  :  Council  Offices. 
Holme,  near  Hudderslield. 

HUMFREY,  STARK  &  CO.  (LTD.)  (140,323.)— Reg.  May  1.3,  capital 
£3.."(0(i  ill  tl  sirn.s  (.■)0ll  "  A"  preference,  1„500  "  B"  prefeix^ncc  and 
l,."iOU  ordinary).  I"  lake  over  the  business  of  general  ironmongers,  hard- 
ware dealers,  hytlraulie  ,ind  t^lectriciil  engineers,  &e.,  carried  on  at 
Abingdon,  Berks,  as  II.  lliimfrey  &  Co.  Private  company.  II.  limn 
frey  and  J.  J.  Stark  are  permanent  joint  managing  directors.  Big. 
office,  12,  High-street,  Abingdon,  Berks. 

MICO(LTD.)  (140,440).  Keg.  May  22,  eapiml  £,500  in  £1  shiires.  t.. 
carry  on  the  business  of  manufacturers  of  and  dealers  in  aeeumulator.s. 
lamps,  batlcricB,  magneto.-,  and  eleclriial  Apparatus,,  ic.  Private 
.■Minpnnv        Mr«    \V    H    >lii»  don  is  pennnnfin    nmnik'ine  Hirertor 
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•  POULSEN  WIRELESS  TELEGRAPH  CO.  (LTD.)  ( 140,494).— Reg.  May  28, 
capital  £4.30.000  iii  f  1  sliaiis.  to  carry  on  tlie  business  of  electricians, 
fiencrators,  suppliers  and  distributors  of  electricity  and  electrical  energy 
for  telegraphic,  telephonic,  lighting,  heating  and  other  purposes ;  tele- 
oraphists,  telephonists,  proprietors  and  managers  of  telegraph  and  tele- 
plionc  works,  Unes,  systems,  &c.,  and  to  adopt  an  agreement  with  the 
British  &.  Overseas  Engineering  Synd.  (Ltd.)  First  directors  are  Sir 
Leigh  Hoskyiis,  Bt.,  A.  Davidson,  S.  F.  St.  .J.  Steadman,  L.  S.  Robertson, 
V.  Gandil  and  C.  Hage.  So  long  as  C.  Hage  or  his  personal  representa- 
tive and  the  company  called  Det  Kontinentale  Syndikat  for  Poulsen 
Radio-Telegrafi  Aktieselskab  and  their  original  nominees  or  their  personal 
representatives  respectively  hold  at  least  100,000  shares,  the  said  C.  Hage 
and  the  said  company  shall  be  entitled  to  two  nominees  on  tlie  board, 
and  so  long  as  they  hold  less  than  100.000  but  not  less  than  .50,000  shares, 
one  nominee.     Reg.  oflfice_:  4,  Suffolk-street,  Pall  JIall  East,  S.W. 

SEMPLE  &  CO.  (LTD.)  (9,402).— Reg.  in  Edinburgh  on  May  28,  capital 
£1.000  in  £1  shares,  to  acquire  the  business  of  electrical  and  mechanical 
engineers  carried  on  by  Semple  &  Co.  of  Glasgow.  Private  company. 
First  directors  are  R.  Semple  and  J.  H.  Ballaiityne.  Reg.  olHce  :  170, 
Hope-street,  Glasgow. 

STATUTORY    RETURNS. 


nnliim  to  return  to  Dee.  ;U,  1914, 
iKHi.iiOO  preference  and  1,600,000 
Xc'tbing  called  up.     Mortgages  and 


ELECTRIC  ZINC  CO.  (LTD.I-.\ 
capital  is  £2,000.iiiiii  m  £1  >\inv 
ordinarv)  Seven  shans  taken  U[' 
eharLTs  nil. 

HARROW  ELECTRIC  LIGHT  &  POWER  CO.  (LTD.)— Capital  in  return 
to  Marcli  11  is  £50,000  in  0,()ti7  ordinarj-  and  3,333  preference  shares  of 
£5  each.  All  shares  taken  up.  £50,000  paid.  Mortgages  and  charges, 
£26,325. 

ISLE  OF  WIGHT  ELECTRIC  LIGHT  &  POWER  CO.  (LTD.)— In  return 
to  .\pril  9  capital  is  £150,000  in  20,000  ordinary  and  10,000  preference 
shares  of  £.5  each.  All  shares  taken  up.  £1.50,000  paid.  Mortgages 
and  charges,  £92,355.  (Originally  registered  in  1^:97  as  the  \'entnor 
Electric  Light  &  Power  Co.  (Ltd.),"renamedin  1900.) 

MELTON  MOWBRAY  ELECTRIC  LIGHT  CO.  (LTD. )— Capital  at  March  19 
was  £25,000  in  £5  shares.  4,000  shares  taken  up.  £20,000  paid  Mort- 
gages and  charges,  £19,500.  Reg.  office :  35,  Regent-street,  Melton 
Mowbray. 

NEWCASTLE  &  DISTRICT  ELECTRIC  LIGHTING  CO.  (LTD.)— Capital  at 
March  10  was  £:!(ill.()llii  m  £1(1  shares.  All  shar.  s  taken  up  and  £297,500 
paid,  leaving  £2.5110  in  an.-ais.      .Mortgages  and  rliarges,  £320,780. 

WYCOMBE  BOROUGH  ELECTRIC  LIGHTS  POWER  CO.  (LTD.)— Capital 
in  return  to  Jlarch  24  is  £."i(i.l)0(l  in  £5  shares.  8,000  shares  taken  up. 
'  £40,000  paid.     Mortgages  and  rharges  :    £40,000. 

MORTGAGES  AND  CHARGES. 

BRITISH  BATTERY  CO.  (LTD.)— Debenture  dated  May  17,  1915,  to 
-i nire  £700  charged  on  company's  undertaking  and  property,  present 
ai.d  future.     Holders  :   A.  H.  Rose  and  T.  A.  Rose. 

COAST  DEVELOPMENT  CORPN.  (LTD.)— Second  mortgage  dated  May  3, 
1915.  ill  secure  £3.0110.  charged  on  the  electric  lighting  station  at  Walton- 
on-thc-Naze,  and  goodwill  of  bu.siness  carried  on  there.  Holders:  Sir 
Thomas  S.  Cave,  K.C.B.,  and  others. 

CRYSELCO  (LTD.)— Trust  deed  dated  May  20,  1915,  to  secure  £10,000 
dilxntiire   stock,    charged   on   Kempston   Ironworks,    Kempston,    and 
iinpany's  undertaking  and  property,  present  and  future.     Trustees: 
11 .  S.  1  Jeacon  and  A.  Baker. 

A  memorandum  of  satisfaction  in  full  on  May  19.  1915,  of  trust  deed 
•lated  May  6,  1910,  securing  £7,.500  first  and  £7,500  second  debenture 
stock,  has  been  filed. 

MIDGET  LAMP  CO.  (LTD.)— Particulars  of  £400  second  and  £1,000  third 
delxntmes.  created  .\pril  8,  1915,  have  been  filed,  amount  of  present 
!■•  biin:,'  £400  and  £500  respectively.  Property  charged  :  Company's 
1  umlirtakin'.'  and  property,  present  and  fviture.     No  trustees. 

RAWLINGS  BROS.  (LTD.)— Issue  on  May  20,  1915,  of  £.500  debentures, 
{part  of  a  seiiis  of  which  partic-ulars  have  already  been  filed. 
,    STELLA   CONDUIT     CO.     (LTD.)— Mortgage  on  land  and  premises  at 
feilston.  Staffs,  dated  April  19,  1915,  to  secure  all  moneys  due  to  Lloyds 
Bank,  not  exceeding  £2,100. 


CITY  NOTES. 


MEMORANDA  (.lune  3).— Bank  rate  5  per  cent,  (since  Aug.  8,  1914. 
ymwjLs  U6J.  Consols  Pay  Day  .July  1.  Stocks  and  Shares  Ticket  Days 
■'"'le  10  and  21.    Pay  Days  .Juno  11  and  2.5.    Price  of  silver,  23  ftd. 

BRAZILIAN  TRACTION,  LIGHT  &  POWER  00.  (LTD,)— The  directors 
have  (liclarcrl  a  dividend  of  I  I  pir  crit.  for  the  (lUarter  ended  .lune  30  on 
""•  eiiinulatii,.  pirfrrcneo  slmic... 

BRISTOL  TRAMWAYS  &  CARRIAGE  CO.  (LTD.)— Mr'.  (!.  Stanley  While 
of  .MeM.sr.s.  (,;eorg(;  \\hit«  &  Co,),  Bristol,  has  boon  elected  a  du'ector  in  the 


place  of  the  late  Mr.  Hugh  G.  Doggett.  Mr.  Samuel  \\Tiite  relinquiahea 
the  position  of  managing  director  owing  to  ill-health,  but  remains  on  iho 
board.     Mr.  \V.  (_;.  X'erdon  Smith  has  been  appointed  managing  director. 

CANADIAN  GENERAL  ELECTRIC  CO.  (LTD.)— A  quarterly  dividend  of 
IJ  per  cent,  has  been  declared  on  the  common  stock  for  the  quarter  ended 
June  30. 

CIA  DE  ELECTRICIDAD  DE  LA  PROVINCIA  DE  BUENOS  AYRES.— The 

company  anno\meed  that  although  tl>c  cunditions  in  the  Argentine  have 
improved,  the  dinilors  do  not  feel  justified  in  paying  a  dividend  to  the 
preference  shan-linidiTs. 

COMPANIES  STRUCK  OFF  THE  REGISTER. — The  following  were  struck 
off  the  Register  of  .Joint  Stock  Companies  on  May  25  : — 

AlkaUne  Accumulators  I'aul  CJouin,  .Vnglo- Brazilian  Power  &  Shipping 
Corpn.,  Beam  Co.  (British  Electrical  &  Mechanical  Co.),  Blast  Furnace 
Power  Synd.,  County  Electric  Traction  Co,,  Electric  Batteries  &  Carbons, 
Leeds  Electric  Co.,  Southwold  Electricity  Works,  Witney  Electric  Supply 
Co. 

CORNWALL  ELECTRIC  POWER  CO. — During  the  week  this  company 
invited  appUcations  for  an  issue  of  £00,000  5  per  cent,  debenture  stock 
at  95  per  cent.  The  proceeds  of  the  issue,  after  payment  of  outstanding 
accounts  for  plant,  &e.,  will  provide  about  £21,000 "for  future  extensions, 
which  will  shortly  be  necessary  to  meet  the  growing  demand  for  power. 

HONG  KONG  TRAMWAY  CO.  (LTD.)— The  accounts  for  1914  show, 
after  providing  for  tlclieultire  interest  and  setting  aside  £6,530  for  de- 
preciation of  track.  &c.,  a  not  profit  (inchuling  £7,480  brought  forward) 
of  £17,022.  The  dircctoi-s  recommend  a  dividend  of  10  per  cent.,  the 
appropriation  of  £2,000  in  writing  down  cost  of  tramway  undertaking, 
leaving  £6,897  to  be  carried  forward. 

IMPERIAL  TRAMWAYS  CO.  (LTD.)— :Mr.  J.  H.  Howell.  .f.P.,  has  been 
appointed  a  dirrrtor  in  j.laLe  fo  llie  late  Jlr.  H.  (1.  Doggett. 

SHROPSHIRE.WORCESTERSHIRE  &  STAFFORDSHIRE  ELECTRIC  POWER 
CO. — The  directors'  report  for  tlio  past  year  states  that  tin;  net  revenue 
amounted  to  £25,366.  After  deducting  expenses  (including  £2,50  wTitten 
off  cost  of  electric  lighting  orders)  and  adding  amount  brought  forward, 
a  sum  of  £14,3:19  remains.  The  directors  propose  to  add  £4,500  to  reserve, 
to  pay  a  dividend  at  the  rate  of  3  per  cent,  per  annum  and  to  carry  for- 
ward £899. 

SOUTH  METROPOLITAN  ELECTRIC  LIGHT  &  POWER  CO.  (LTD.)— The 
directors  are  offering  to  thi^  holders  of  their  shares  and  debenture  stock  a 
further  £25,000  4  t  per  cent,  first  mortgage  debenture  stock  at  £95  per 
cent,  and  the  remaining  25,000  (i  per  cent,  cumulative  second  preference 
shares  of  £1  each  at  par.  The  additional  capital  is  required  to  meet  tho 
continuous  increase  in  the  company's  business. 


ELECTRICAL  COMPANIES'  SHARE   LIST. 

What  were  known  as  "  official  quotations  "  are  not  now  issued,  but 
we  give  below  the  latest  prices  at  which  actual  transactions  took  place 
on  or  before  Wednesday,  Juno  2.  Tho  greatest  care  is  taken  in  compiling 
these  figures,   but  the  difficulty  of  verification  is  now  much  increased. 
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ELECTRICAL  COMPANIES'  SHARE   LIST.— Oontinued. 

I       Prlc*.      1      Ratb    I    r, 
NAME.  1       We*.i        percent,'    "'„ 

June  2.    I  Yielded. 


Electric  Railways  and  Tramways  —coni. 
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Do.    6%  Perp.  Debs 
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Elec.  Construction  Ord 

Do.    7"'o  Cum.  Pref 

Do.  4%  Debs 

General  Electric  6%  Pref.  
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4  17  7 
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UETAL  FBICBS. 

Messrs.  J  B.  Gamham  &  Sons,  132,  Upper  Thames-street,  London,  E.G.,  quote  under 

date  Jur.e  2.  the  following  as  the  present  basis  prices  of 

New  Metau.  Der  lb.  per  ton. 

Solid  Drawn  Brass  Tubes.... „_     13id.     Antimony  »-  —  —  ........  £115    0     0 

Solid  Drawn  (>)oper  Tube 13M.     English  Lead ..  - £22    0     0 

Brazed  Copper  Tubes laid. 

Brazed  Brass Tubej I4d.  Old  MbtalJi  perton. 

Brass  Wire ...„     I31d      Clean  Scrap  Copper £73    0    0 

Cxjoper  Wire I2id.     Brazlerv  Copoer  Scrap £63    0    0 

Rolled  Brass Ud.     Clean  Scrap  Brass £54  10     0 

Brass  Sheets  _-.._     13Jd.     Old  Lead    £19  10    0 

Old  Zinc £50     0    0 

perton.      Hollow  Pewter £120    0     o 

CopperSheetj    ..„...,„_  £100    0    0      Black  Pewter £85    0     0 

Spelter £95    0    0  '  Gun  MeUI £63    0    0 

Mr.  A.  Joseph.  Earl-street,  London-road,  Southwirlc.  London,  SE.,  quotas  under  data 

June  1 ,  the  following  pricei  of  Scrap  Metals  : — 

per  ton.  per  ton. 

Aluminium  Cuttings    £66    0    0     Old  Lead £19    0    0 

Clean  Mixed  Brass    £55    0    0     Tea  Lead £17  10    0 

Clean  Copper £72    0    0      Old  iinc £64     0    0 

Braziery  (>>Dp»r £65    0    0      Hollow  Pewter £120    0    0 

Clean  Copper  Wire    £72    0    0     Shaped  Black  Pewter £85    0    0 

Gun  Metal £64    0    0 


ELECTRIC  TRAMWAY  &  RAILWAY  TRAFFIC  RECEIPTS. 
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May,  Nov 

Feb,  Aug 
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Mr.Jiy.O.Dec 

Jun,  Dec 
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Jan.    Jly 

Nov. 
May,  Nov 
Aol,  Oct 
Jan,  July 
Jan,  July 
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Jan,  July 
Jan,  July 

Sp.Dc.Mr.Jn 
3p.Dc.Mr.Jn 
Ja.Apl.Jly.O 
Ja.Ap.jiy.C 
Apl.  Oct 

Jun,  Dec 

Jan,  July 

Jan,  July 

Jan,  July 

Jan.  July 

1  Fb,M,Ajg,N 

Ja.Apl,Jly,0 

May 

May,  Nov 

Mar,  Sep 
Feb,  Aug 

Jan,  July 
Fb,M,Aug',N, 
Mar,  Sep 
Feb,  Aug 
Jun,  Dec 
Feb,  Aug 
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Aberdeen  Corporation  ... 

Anglo-Argentina 

Ashton-undec-Lyne 

AyrOjrporation 

Bath  Electric  Trams.  Ltd 
Birkenhead  Corporation. . 
t  Birmingham  Corporation 
Blackburn  Corporation  . . 

Bolton  Corporation 

t  Bournemouth  Corporatior 
Bradfc  ra  Corporation  ... 
Brighton  (Corporation  ... 
tBristol  Trams  &  Carriaee 
Burmah  E.  Trams  &  Ltg 
Burnley  Cxorporatlon    ... 

Burton  Corporation 

Bury  corporation 

Calcutta  Tramways  CO.  .. 

Camborne-Redruth   

Cardiff  Corporation 

Central  London  Railway . 
Cork  Electric  Trams  CO. . 
Croydon  corporation  .... 

•Derby  corporation 

Dover  corporation 

Dublin  &  Lucan  Railway 

Dublin  United 

Dundee  Corporation  .... 

East  Ham  (Ouncil 

Erith  Urban  COuncil. . . . 

Exeter  corporation 

Glasgow  Corporation .... 

Glosfop  Trams 

Gloucester  Corpn 

t  Halifax  corporation  .... 
Hastings  Elec.  Trams  (O. 

Hong  Kong 

Huddersrteld  COrpl 

Hull  corporation 

lltord  District  COuncil . . . 

Ilkeston  Corporation 

Ipswich  corporation  .... 

IsleofThanetCo 

Kilmarnock  corporation . 
Lanarkshire  Trams  CO.  . 

Lancashire  United   

Leeds  corporation  

Leicester  Corporation  ... 

Leith  corporation  

Lincoln  corporation 

LiverpoolCOrporation . . . 
Liverpool  Overhead  Rly. 
LlandudnoaCOIwynBayR 
London  county  (Ouncil  . 
London  Elec.  Ky. CO.  ... 

London  United 

Lowestoft  corporation  .. 
Maidstone  Corporation . . . 
MancnestercOrpoiaUon  .. 

Mersey  Railway    

Nelson  Corporation 

NewcasUe-on-Tyne  COrpn 

Newport  (Mon.)  COrpn 

Northampton  lOrporatloi. 

Oldham  Corporation 

Pertn  IN.B.)  corporation. 
Perth  (W.A.)  Elec.  Tfams 
Portsmouth  Corporation . . 

Preston  corporation 

Rotherham  corporation  . . 

Sallord  corporation 

Shanghai 

f  Shclheld  Corporation 

Singapore  Trams 

Southampton  COrpn 

Goutnend  corporation . . . . 
St'lybdge,Hyde,i«:.,JtB. 
Sunderland  corporation  .. 
Sunderland  District     . . 
b^/indoh  corporation  .. 

Tyneside  Tram  CO 

Wallasey  Corporation  .. 
WaballCOrporatlon  ... 
Warrington  corporation 
West  Ham  Corporation . 
Wolverhampton  cOrpn. 
Yorkshire  W.R.  Trams  . 
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NOTES. 


Heating  of  Cables. 

The  generation  of  heat  in  electrical  macliinery'is  one  of 

thos e  accompaji  iments  of  electrical  working  that  is  altogether 

undesired.     We  need  scarcely  remark  that  the  inefficie.icy 

f  electrical  plant  is  chiefly  due  to  this  cause.     At  the  same 

lime,  having  established  the  fact  that  heating  is  inevitable, 

ere  is  no  objection  to  increasing  this  heat  loss  indefinitely, 

■ovided  always  there  is  a  corresponding  gain,  and  assuming, 
course,  that  other  electrical  conditions  can  be  main- 

ined.  For  example,  there  would  be  no  objection  to 
ning  a  motor  red  hot,  provided  the  insulation  would 
stand  such  a  temperature;  and  the  degree  to  which  such 
keating  can  be  takea  ])rofitably  must  depend  upoif  what  Ls 
to  be  gained  in  other  directions.  Since  electrical  insulation, 
nnfortunately,  will  not,  as  a  rule,  admit  of  high  tempera- 
tures, the  only  thing  to  be  done  is  to  remove  the  heat 
generated  with  sufficient  rapidity  to  maintain  a  reasonable 
temperature.  At  tiie  moment,  in  electrical  generators,  this 
•8  being  done  most  effectively  by  means  of  spray  air-filters. 
Obviously,  the  greater  the  amount  of  heat  that  can  be 
removed  in  a  given  time  by  s-uch  means  the  smaller  can  be 
<^lie  generator  for  a  given  output.  This  procedure  is  liiniled, 
however,  by  temperature  limits  on  the  one  hand,  and  by 
the  criterion  that  where  special  cooling  arrangements  are 
u^ed  the  cost  mast  not  be  more  tlian  the  gain  due  to  the 
reduction  in  size  of  the  generator. 


So  far  artificial  cooling  has  been  restricted  to  generators, 
motors  and  transformers  and  similar  plant ;  but  in  a  Paper 
which  we  give  elsewhere  by  Mr.  L.  E.  Imlay,  an  account  is 
given  of  the  applicalicn  of  water  cooling  to  electric  cables. 
The  idea-  strikes  oi:  e  as  novel,  but  perfectly  feasible.  It  is 
well  kno\vn  that  the  temperature  rise  of  buried  cables 
depends  upon  the  character  of  the  surroimding  soil  and 
upon  the  time  of  year.  In  hot  weather  it  is  quite  pos- 
sible that  the  temperature  rise  of  feeders  may  become 
dangerously  high.  Moreover,  for  this  very  reason,  the  soil 
is  slowly  dried,  it  becomes  -a  better  thermal  msulator,  and 
so  the  conditions  are  aggravated  still  further.  On  the  other 
hand,  if  the  soil  is  moistened  the  heat  is  m.ore  easily  carried 
away  and  the  cable  cools.  This  is  what  has  been  done  in 
the  Paper  to  which  we  have  referred.  Water  is  supplied 
when  necessary  through  porous  tiles  so  a^s  to  make  the  soil 
in  the  neighbourhood  of  the  ducts  moist.  In  fact,  when 
overheating  is  expected,  a  man  is  sent  round  with  a  resistance 
thermometer  to  explore  the  temperature  of  the  ducts.  If 
he  finds  the  danger  point  is  being  re.?.ched,  he  simply  turns 
the  water  on  and  thus  the  temperature  is  controlled.  It  is 
stated  that  since  this  method  has  been  adopted  no  break- 
d6%vi:s  of  insulation  have  occuried  due  to  high  temperatures. 
The  method  certainly  seems  to  be  worthy  of  careful  study. 


Magnetic  Induction. 

There  has  been  much  discussion  at  times  as  to  the  correct 
statement  of  the  law  of  electromagnetic  induction,  the  seat 
of  the  E.M.F.  and  similar  problems,  and  many  experiments 
have  been  devised  in  order  to  catch  Nature  on  the  hop,  as  it 
were,  and  to  arrive  at  some  more  definite  conclusion  as  to 
what  takes  place.  Dr.  Carl  Hering  is  a  keen  devi-ser  of 
experiments  of  this  kind,  but  it  is  generally  found  that 
Nature  is  not  to  be  caught  napping.  The  latest  attempt, 
as  described  elsewhere,  is  by  Mr.  A.  Blondel.  Assuming  a 
constant  flux  through  a  number  of  convolutions,  then  the 
E.M.F.  should  vary  according  to  the  rate  of  variation  of 
the  number  of  convolutions,  if  such  variation  can  be  bnnight 
about.  Mr.  Blovdel  attempted  to  create  this  variation 
by  unwinding  a  coil  placed  in  the  field  of  an  electromagnet 
so  that  the  flux  passed  down  the  axis  of  the  coil.  It  was 
found  that  if  any  E.M.F.  was  observed  it  was  due  to  the  way 
in  which  the  end  connection  was  made,  and  the  conclusion 
is  reached  that  there  can  only  be  an  induced  E.M.F.  in  a 
circ\iit  with  a  constant  electromagnetic  field  if  the  deforma- 
tion of  the  circuit  causes  the  lines  of  force  to  be  cut  by  a 
moving  portion  of  this  circuit.     This  result  Ls  probably  what 
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most  physicists  would  have  stated  to  be  their  conviction 
beforehand,  but  it  is  just  as  well  to  have  had  the  pomt 
experimentally  verified,  so  that  future  definitions  may  be 
more  exact. 


Establishment  Charges. 

If  there  is  one  item  more  than  another  which  the  directors 
of  a  manufacturing  company  like  to  see  at  a  low  figure 
in  their  accounts  it  is  that  imder  the  heading  of  "  rent, 
rates  and  taxes,"  These  form  a  part  of  the  establishment 
charges,  and  have  to  be  met  before  any  profit  can  be  ob- 
tained. The  item  always  seems  to  be  such  an  improductive 
one — at  least,  the  rates  and  taxes  part  of  it.  Probably  this 
is  not  reahsed  by  the  average  local  authority,  and  the  result 
is  that  rates  and  taxes  are  raised  from  time  to  time,  the 
idea  being  that  this  is  a  very  useful  means  of  obtaiiiing  as 
much  revenue  as  may  be  desired.  The  ine\atable  effect, 
however,  is  to  cause  the  manufacturer  to  keep  away  from 
large  towns.  This  is  more  particularly  the  case  in  London, 
vmless  a  site  can  by  chance  be  foimd  in  that  favoured  spot 
called  West  Ham,  which  by  some  accident  is  be^^ond  the 
bounds  of  the  London  County  Comicil.  Thus,  accommoda- 
tion must  be  sought  at  some  considerable  distance,  suffi- 
ciently far  away,  m  fact,  to  be  sure  that  the  London  boimdary 
will  not  one  day  be  mcreased  to  mclude  the  selected  spot. 
The  late-st  example  of  this  tendency  to  migrate  is  that  of  the 
Electrical  Power  Storage  Co.,  who  are  amalgamating  with 
Messrs.  Pritchetts  &  Gold,  and  who  are  moving  their  works 
down  to  Dagenham  Dock.  This  step  will  no  doubt  give 
relief  m  the  item  of  rates  and  taxes,  and  will  give  other 
advantages  in  addition.  It  is  obvious  that  if  this  process 
continues  there  will  be  comparatively  few  works  left  in  the 
L(jndon  area,  and  it  would  be  well  for  the  local  authorities 
concerned  (chiefly  the  Ij.C.C.)  to  realise  the  desirabiUty  of 
not  altogether  killing  the  goose  that  lays  the  golden  eggs. 


Royal  Engineers  (T.F.)— Tlie  following  appointments  and 
changes  liuve  been  made  : — 

Durham  (Fortress)  Engineers  :  J.  Aitken  (late  (^nir.  and  lion.  lieut. 
Tync  Electrical  Engineers)  to  be  second  lieutenant. 

Tyne  Electrical  Engineers  :  Lieut.  G.  L.  L.  Ru.ssell  to  be  teniijorarv 
captain.  Second-lieutenants  D.  A.  Williamson,  R.  L.  Wood  and  W.  Hall 
to  ))C  tcmf)orary  lieutenants. 

iJevon  (Fortress)  Engineers,  Xo.  5  Electric  Lights  Company:  H.  L. 
lloilt'-^on  to  lie  .-^ccoMd  lieutenant. 

Birthday  Honours. ^To  the  list  set  out  in  our  last  issue  tlie 
iuWowhiu.  sliould  be  added  : — 

K.C.M.d.— UiV/mm  Pelermn,  LL.U.,  C.M.G.,  Principal  and  Vice- 
Chancellor  of  the  iMcGill  University.  Montreal. 

K.C.LE.— ll'i7/iV,m  MarwcU,  CLE.,  M.V.O.,  I.C.S.,  Director-General 
of  Indian  Posts  and  Telegraphs. 

Nkw  Knioiit.— /Wjcc/  Hichard  Galea,  A.M.Tnst.C.E.,  F.C.H.,  Indian 
Public  Works  Dept.,  engineer-in-chief,  Hardingc  Bridge,  Sara,  Bengal. 

Impebi.xl  Service  Order.— C/iffr/f«  Edward  James  Twisaduy. 

Mr.  Twisaday  has  been  for  4()  years  connected  with  the  Indo- 
European  Telegraph  Dept.,  India  Office.  He  was  appointed  to  the 
London  office  of  the  Department  in  1809,  and  accompanied  the  late  Col. 
IJaleman  Champain,  Director-in-Chief.  to  Omstantinople  in  1880.  In 
188.")  he  went  to  the  Persian  Gulf  with  the  third  Persian  fJulf  Cable 
Exjiedition,  and  afterwards  to  India.  He  was  trnnsferred  to  the  India 
Office  in  1889,  and  retired  from  the  service  in  May,  1915. 

Uiehard  Joghua  Keys,  Indian  Telegraph  Dept.,  Deputy  Suijerintendent, 
Simla. 

"Faraday  House  Journal."— The  summer  number  of  this 
joiirnid  lias  ronie  to  JiuikI,  and  in  it  wc  note  a  further  list  of 
oyer  .50  nanie.s  of  Farudians  who  are  .serving  in  the  Allied 
Forces.  We  also  learn  witli  regret  that  three  Faradians  have 
)o«t  their  lives  on  active  s'Tvicc  in  France.  These  are  Maj.,i 
il.    H.   .Stanley  Marsh   (Itii   London   Field   Co.,   2m(1   London 


Divisional  Engineers),  who  was  wounded  by  a  shell  whilst 
supeiLi^tendiug  a  working  party  under  fb'e,  and  died  in  hospital 
at  Bethune  the  nest  day  :  f'rivate  H.  A.  Godby  (1st  Batt. 
H.A.C.).  who  was  woimded  when  returning  from  the  trenches, 
and  died  at  Bailleul  five  days  later  :  and  Second-Lieut.  E.  H. 
Orton,  who  was  killed  in  action  near  Armentieres.  The  tech- 
nical contributions  to  the  "  Journal  "  consist  of  a  short  article 
by  Mr,  Joseph  Goodman  on  "  A  Note  on  the  Third  Harmonic 
in  Transformers,"  and  one  by  Dr.  .Alexander  Eussell  on 
"  Interpolation."  Biographical  sketches  are  given  of  Mr. 
T.  P.  ,15.  Butt,  the  well-known  South  Afiican  consulting  engi- 
neer ;  Mr.  L.  H.  Combe,  chief  and  consulting  engineer  to  the 
Colombo  Electric  Tramways  &  Lighting  Co, ;  and  Mr.  H.  W, 
Swann,  resident  engineer  of  the  Barnet  undertaldng  of  the 
North  Metropolitan  Company. 

Coal  Supplies.— The  report  of  the  Departmental  Com- 
mittee aj^pointed  to  inquire  into  the  conditions  prevailing 
in  the  coal-mining  industry  due  to  the  war  was  issued  as  a 
White  Paper  on  Tuesday.  The  report  deals  with  the  causes 
of  the  decrease  in  output,  which  has  amounted  to  LSI  per 
cent.,  the  recruiting  of  miners,  the  suspension  of  the  Eight 
Hours  Act,  and  other  questions,  and  recommends  several  pro- 
posals lor  remedying  present  conditions,  the  basis  of  all  of 
which  is  harmonious  co-operation  between  employers  and 
employes. 

A  deputation  of  representatives  from  the  gas  and  electricity 
supply  undertakings  (as  the  result  of  the  recent  conference 
at  the  Institution  of  Electrical  Engineers)  met  about  100 
members  of  the  House  of  Commons  on  Wednesday  last.  The 
meeting  was  adjourned  until  Tuesday  next. 

The  Heraeus  Electric  Vacuum  Meter. — This  instrument, 
which  is  described  in  the  '"  Zeitschrift  fiir  Elektrochemie," 
Bd.  20,  23-  539,  permits  the  measm'ement  of  gas-pressures  down 
to  10"^  mm.  of  mercury,  and  is  based  on  the  following  principles  : 

If  a  thermoelement  arranged  in  a  vacuum  is  provided  with  a  constant 
supply  of  heat,  the  heating  of  the  hot  junctions  is  greater  the  less  energy 
is  withdrawn  from  the  element  by  conduction  in  the  gas,  i.e.,  the  better 
the  vacuum.  In  the  Heraeus  instrument  20  thermo-elements,  con- 
sisting of  narrow  bands  of  two  nickel  alloys  (E.il.  F.  =006  mv.  per  degree) 
coupled  up  in  series,  are  cemented  between  tw'o  scjuare  glass  plates,  which 
are  12  mm.  thick  and  have  each  a  central  transverse  hole  50  mm.  diameter, 
thus  forming  a  cylindrical  chamber  along  a  diameter  of  which  are 
arranged  the  junctions  to  be  heated.  Ten  of  the  elements  enter  this 
chamber  from  each  side,  so  that  the  hot  junctions  lie  in  two  rows  in  juxta- 
position. The  ends  of  the  chamber  are  closed  by  thin  glass  plates,  and 
communication  between  the  chamber  and  the  space,  the  vacuum  in 
which  is  to  be  measured,  is  made  through  a  glass  tube  mounted  in  a  radial 
hole.  The  constant  supply  of  heat  is  afforded  by  means  of  a  10  c.p.  10 
volt  incandescent  lamp  arranged  with  tlie  filament  opposite  one  end  of 
the  cylindrical  chamber.  A  heavy  nickelled  metal  casing  is  provided 
around  the  glass  cell,  which  ensures  a  constant  temperature  for  the  cold 
junctions  of  the  thermo-elements.  The  E.M.  F.  developed  is  measured 
by  a  voltmeter  of  the  d'Arsonval  type  having  a  range  of  18  mv..  each 
division  being  equivalent  to  10"^  volts.  By  means  of  a  switch,  this 
instrvnnent  can  be  used  for  controlling  the  constancy  of  the  current  in 
the  lamp  used  for  supplying  heal. 

Illumination    for    Steam    Shovels. — The    "  Mining    and 
Enu'ineeriiiir  World  "  gives  particulars  of  the  methods  adopted 
by  an  American  minim;  eompany  in  order  to  obtain  adequate 
illumination    for    operating    their    steam    shovels    at    night. 
Acetylene,  which   was   first  tried  for  the  woik,   proved  too 
troublesome,  costly  and  somewhat  dangerous,  and  was  conse-  i 
(|uently    discarded    in    favour    of    electricity.     The    general  J 
illumination  of  the  bank  is  furnished  by  a  battery  ot  powerful  1 
searchlights  situated  on  the  oppo.^ite  side  of  the  canyon  from, 
which  tiie  shovels  die;.     .-Vbout  20  incandescent  lights  are  alsoJ 
placed  on  each  .--ide  of  the  shovel  to  provide  local  illuminatiott,} 
but  to  sujiply  these  with  current  proved  to  be  diflieult.  as  the! 
shovels  are  continually  on  the  move.     A  method  of  mounting  i 
reel  on  each  shovel  with  a  flexible  cable,  which  was  unwound 
on  to  the  ground  as  the  shovel  proceeded  was  tried  for  severs 
yeai-s.     The  cable  was  lapped  on  to  a  power  circuit,  carried  bi 
])oles.     This  method  proved  to  be  unsatisfactory  owing  to  th 
continual  (lamai;iiit.'  of  the  cables,  due   to  the  movement 
stoui's    (luriTit;    blasting.    &c.      The    juoblem    wa,s    eventuallj 
solved    by   nioutitiui.'    a    I  kw.    turbo-trenerator.   driven   direofr 
froiii  I  he  steam  slioxoj  boiler,  on  to  the  frame  of  the  shovel. 

Electrically-Operated   Suction  Dredger.      .\n   interesting; 

ty])e  of  sueliiiM  dii'iliier  is  descrilied  in  a  recent  issue  of  "  Kngi- 
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neeririg  News."  The  dredger  is  used  on  the  construction  of  a 
cut  on  the  Cuyahoga  Eiver,  Cleveland,  U.S.A.,  and  is  operated 
entirely  by  electricity  which  is  conveyed  to  the  boat  by  cable 
from  the  Jjank,  where  a  transmission  line  runs  parallel  to  the 
«ut.  All  machinery  is  driven  by  three-phase  60-cycle  2,200- 
Tolt  motors,  the  variable-speed  motors  being  of  slip-ring  type, 
-equipped  with  14-point  reversing  controllers.  The  main 
■dredging  pump  has  16  in.  suction  and  discharge  openings  and 
is  direct-connected  by  means  of  a  flexible  insulating  couphng 
to  a  300  H.P.  motor  mounted  on  the  same  bedplate.  The  pump 
is  designed  to  dehver  225  cubic  yds.  of  sohd  material  per  hour 
through  1,000  ft.  of  discharge  pipe  to  12  ft.  aboxe  water,  when 
running  at  34-5  revs,  per  min.  Owing  to  the  great  variation 
in  the  length  of  the  discharge  pipe  required  at  various  times, 
the  motor  was  provided  with  controlling  apparatus  for  running 
•continuously  with  25  per  cent,  speed  reduction.  To  sluice 
material  into  the  cut  ahead  of  the  dredge,  a  2  in.  hydraulic 
giant  is  mounted  on  the  bow  of  the  dredge.  Water  for  this 
giant  is  provided  by  a  6  in.  three-stage  Worthington  turbine 
pump,  delivering  1,300  gallons  per  minute  at  a  head  of  360  ft., 
direct-connected  to  a  200  H.P.  motor  operating  at  l.l-lO  revs. 
per  min.  The  cutter  drive  and  suction  pipe  are  mounted  on  a 
structural  steel  ladder  suspended  at  the  bow  of  the  dredger  on 
'  1  trunnions.  The  cutter  is  driven  through  reduction 
iig  by  a  75  h.p.  motor  running  normally  at  575  revs,  per 
Ijut  able  to  operate  continuoush'  at  half  speed. 

Portland  Cement  Works  in  Queensland. — Owing  to  the 
shortage  of  German  and  Belgian  supplies,  a  good  deal  of  atten- 
tion is  being  given  to  the  manufacture  of  Portland  cement  in 
the  Colonies  and  other  places  abroad,  where  hmestone,  shale 
or  clay  and  coal  can  be  obtained  of  suitable  quality,  and  in 
sufficient  quantities  to  make  the  manufacture  likely  to  be 
■successful  and  remunerative.  The  Queensland  Cement  & 
Lime  Co.  has  now  arranged  to  establish  a  works  at  Dana,  near 
Brisbane.  The  plant  is  designed  to  produce  about  40,000  tons 
of  cement  per  anniim.  The  complete  contract  for  the  supply 
and  erection  of  the  plant,  which  will  be  entirely  of  British 
manufacture,  has  been  placed  with  Messrs.  Noyes  Bros.  (Sydney). 
Grinding  mills  of  the  combination  ball  and  tube  mill  type  and 
a  kiln  140  ft.  long  and  8  ft.  diameter  will  be  erected,  and  these 
together  with  aU  the  subsidiary  plant  will  be  electrically  driven, 
direct-coupled  wherever  possible.  The  motors  are  for  three- 
pha.se,  50  cycles,  440  volts,  and  will  be  supplied  with  power 
from  generating  plant  in  the  works,  which  will  be  du-ect- 
coupled  to  vertical  high-speed  engines.  The  general  layout 
of  the  plant  has  been  made  with  the  expectation  that  the  works 
will  .soon  be  duplicated  and  even  further  increa.sed. 

British  Wire  Manufacturers  and  Germany's  European 
Trade. — A  correspondent  writes  : — 

.\i<  a  result  of  the  almo.st  entire  stoppage  of  German  trade  with  tlie 
1  chief  European  markets  interested  in  the  wire-drawing  industry,  jjartieu- 
■  larl y  in  the  cop[)er  section,  British  manufacturers  are  constantly  receiving 
nquiries  from  buyers  abroad  who  hitherto  have  dealt  entirely  with 
erman  firms.  This  encouraging  feature  in  the  exjiansion  of  the  over- 
eas  trade  has  stimulated  many  large  manufacturing  firms  in  this  country 
nto  organising  stiJI  more  compreheiLsively  and  efficiently  the  de|)art- 
ncnts  associated  with  this  section,  and  many  others  will  doubtless 
stitute  similar  extensions  immediately  the  hea\'y  pressure  at  present 

evailing  in  the  copper  and  bronze  wire-drawing  works  is  relieved  by 
bore  normal  working  conditions.  Unfortunately,  at  the  present  time 
iia  impossible  to  obtain  anything  like  full  benefit  from  this  fresh  source 
I  trade,  as  a  result  of  the  heavy  .\ilmiralty  and  War  Office  demands  upon 

ritish  wire  manufacturers  and  the  difficulties  presented  by  the  skilled 

'our  problem.  For  the  past  decade  or  so  Germany  ha.s  supplied  the 
k  of  the  EuroiK-an  trade  in  copper  goods,  very  largely  as  a  result  of 

He  favourable  geographical  considerations,  which  have  given  the 
nans  an  enormous  advantage  in  carriage  and  freight  rates  :  but  also, 
Imust  \h^  confessed,  as  a  result  of  the  sustained  enterprise  and  ctTicient 
Wganisation  employed  in  the  development  of  the  overseas  trade. 

That  e\ery  possible  effort,  to  regain  this  trade  will  l>e  made  by  fJcrmany 
•Iter  the  conclusion  of  the  war  there  can  be  no  doubt,  but  tlu-ir  aliility  to 
wccccd  in  this  direction  must  depend  very  largely  upon  the  hold  which 
British  and  other  inaniifacturers  have  in  the  meantime  acquired  upon 
the«e  stronghol.ls  of  German  trade.  In  1912  Germany  exported  copper 
goods  to  European  coiintries  to  the  value  of  £1,7()8,7.')0.  the  greater  part 
of  which  was  copinr  for  electrical  purposes.  The  exports  from  I  he  Unitcil 
Kingdom  to  the  same  countries  fr)r  the  year  1913  were  i;2(Jl,.'i(W,  which 
shows  an  enormous  disparity  in  Germany's  favour.  It  must  also  be 
••omc  in  mind  that  in  1912  Germany  exported  into  this  country  copper 
goods  to  the  value  of  £317,80<J,  all  "of  which  trade  has,  of  course,  been 


entirely  suspended.  Particularly  in  regard  to  this  last  item,  every  effort 
should  be  made  to  acquire  a  permanent  hold  upon  the  greater  portion  of 
the  home  demands. 

Electric   Iron-Ore  Smelting  in  Norway.— According  to  a 

recent  article  in  "'  Engineering "  the  adoption  of  electric 
furnaces  in  Sweden  for  the  reduction  of  iron  ore  is  apparently 
spreading,  and  the  results  obtained  are  encouraging,  and  likely 
to  lead  to  further  developments  in  this  direction.  In  Norway 
matters  have  not  progressed  quite  so  smoothly,  owing  to  the 
different  conditions  prevailing  in  the  two  countries.  In  Sweden 
charcoal  is  used  as  the  means  of  reduction,  but  in  Norway 
charcoal  becomes  too  expensive,  and  unless  coke  can  be  used 
the  process  cannot  be  worked  with  advantage,  in  spite  of 
Norway's  wealth  of  water-power.  The  first  attempt  with  coke 
at  the  Hardanger  works  proved  so  little  encouraging  that  the 
whole  works  eventually  stopped,  although  the  ores  used  were 
rich  in  iron.  At  Tinfos,  however,  the  very  opposite  experience 
has  been  encountered.  A  regular  and  remunerative  manu- 
tacture  of  electric  iron  has  now  been  going  on  for  some  time, 
and  the  production  for  the  present  year  is  estimated  at  10,000 
tons  of  electric  pig.  This  satisfactory  result  is  all  the  more 
•noteworthy  inasmuch  as  the  ores  used  are  rather  poor  so  far  as 
their  percentage  of  iron  goes,  but  otherwise  what  may  be  called 
good  ore,  averaging  about  4  per  cent,  of  magnetic  iron  ore.  The 
four  electric  furnaces  used  at  Tinfos  have  been  worked  regularly 
since  the  beginning  of  the  present  year,  one  being  alwav.;  kept 
in  reserve.  Each  furnace  produces  about  9  tons  per  da3^  or 
27  tons  for  the  three,  making  some  10,000  tons  pci  annum.  The 
percentage  of  pig-iron  from  the  ore  varies  from  44  to  47  per 
cent,  according  to  the  quality  of  the  ore.  The  power  in  the 
furnace  mav  be  as  much  as  1 .200  kw.  to  1 ,400  kw. 


Current  Topics, 

Subjects  of  current  interest  dealt  with  in  this  issue  include 
the  following  : — 

Prof.  J.  A.  Fleming  contributes  an  article  ""  On  the  Causes  of 
lonisation  of  the  Atmosphere  "  (p.  348). 

Dr.  C.  C.  Garrard  commences  an  article  on  "  Apparatus  for  Pro- 
tecting Electrical  Machinery  Against  Abnormal  Electrical  Con- 
ditions "'  (p.  350). 

Prof.  Geo.  R.  Dean  concludes  an  article  on  the  "  Differential 
Equations  of  Long-distance  Transmission  "  (p.  358). 

We  reproduce  a  Paper  on  the  "  ElTect  of  Moisture  in  the  Earth  on 
tlie  Temperature  of  Undergroimd  Cables,"  by  Mr.  L.  E.  Inilay  (p.  343). 

An  abstract  of  a  Paper  on  the  "  Laws  of  Liduction,"  by  Mr.  .\. 
Blondcl  is  given  (p.  344).  ► 

We  give  a  report  of  the  annual  general  meeting  of  the  Association 
of  Consulting  Engineers  (p.  354). 

A  Paper  on  "  An  Electromagnetic  Vacuum  Balance,"  by  Dr.  J.  S. 
.-Vnderson,  is  abstracted  (p.  359). 

We  publish  a  description  of  the  pumping  equi[)ment  at  the  Glad- 
stone Dock,  Liverpool  (p.  347). 

An  accoimt  of  an  investigation  by  Mr.  W.  P.  Kennedy  on  tlie  oper- 
ating cost  of  Eiectrie  Vehicles  is  given  (p.  340). 

Companieji'  Meeiincis  and  lieporU: — Jleetings  of  tlie  Electrical 
Power  Storage  Co.,  Router's  Telegram  Co.  and  Shropshire,  Worces- 
tershire &  StafTordshue  Electric  Power  Co.  are  reported  ;  and  the 
reports  of  the  directors  of  the  New  General  Traction  Co.  and  United 
Electric  Tramways  of  Montevideo  are  abstracted  (pp.  370-371). 


OBITUARY. 


John  Chapsun. — Wc  learn  with  regret  of  the  death  from  wounds 
(cr.u.scd  by  a  sniiKT's  bullet)  of  ('a|)t.  John  Ghapman,  l/5th  Leicester- 
shire Regiment  (T.  F.).  Capt.  Cha[)miiii  served  hLs  pupilage  with  the 
Hrusli  Electrical  Engineering  Co.,  afterwards  serving  in  the  works 
electricians'  department,  anil  bitterly  Ix4ng  attached  to  the  coni- 
pivny's  London  oflico.  He  wivs  a  young  man  of  attractive  per- 
sonality and  of  gri'ut  promise  in  his  profession,  and  his  death  at  the; 
early  ag-i  of  20  years  will  be  regretted  by  all  who  knew  him.  Tho 
unfortunate  oflieer  at  Ih  •  outbreak  of  war  held  the  rank  of  lieu- 
leni'.nt,  but  w(vs  shortly  afterwards  promoted  captain,  and  left  with 
the  regiment  for  tho  front  some  tinii'  ago. 

R.  8.  Tbesillan. — We  regret  to  record  the  death  of  Mr.  Robert  S. 
Tresilian,  .secretary  of  the  Dublin  United  Tramways  Co.  The  de- 
cea'eil  had  Iwen  with  th<-  com|)uny  ov<t  40  years. 
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Sir  \V.  Maynell,  K.C'.I.E..  Dirrctor-General  of  Indian  Government 
Posts  and  Telegraphs,  has  been  granted  a  year's  combined  leave,  and 
Mr.  C.  H.  Harrison  -nTll  act  as  Director-General. 

Mr.  Percy  Taylor,  assistant  electrical  engineer  at  Darwen,  who 
enlisted  in  the  Mechanical  Transport  Service  a  few  weeks  ago,  has  been 
appointed  mechanical  staff  sergeant. 

Mr.  R.  W.  KJitz,  chief  assistant  electrical  engineer  at  Wimbledon, 
has  applied  for  leave  of  absence  to  enable  him  to  join  the  army. 

Jlr.  Trevor  Duesbmy,  borough  electrical  engineer  of  Sutton 
Coldfield,  has  joined  the  Army. 

Mr.  R.  X.  Maj-ne,  engineer  and  manager  of  the  Redditch  Council 
electricity  works,  has  received  a  commission  as  second  lieutenant. 
The  Electric  Supply  Committee  have  passed  a  resolution  expressing 
appreciation  of  Mr.  MajTie's  patriotism,  but  stating  that  it  was  vital 
to  the  general  interests  of  the  town  in  its  relation  to  the  manufacture 
of  war  munitions  that  Mr.  MajTie  should  remain  at  Redditch,  so  as 
to  ensure  a  regular  supply  of  electric  current  for  power,  and  appealing 
to  him  to  reconsider  his  decision. 

We  learn  with  pleasure  that  Lieut.  E.  G.  Boissier,  Royal  Naval 
Volunteer  Reserve  (Howe  Batt.  R.  X.  Division),  who  at  one  time 
held  the  position  of  mains  superintendent  in  the  Derby  Corporation 
electricity  department,  afterwards  gomg  to  Jfessrs.  Aiton  &  Co., 
Derby,  as  works  manager,  has  been  awarded  the  Distinguished 
Service  Order. 

By  a  petition  to  the  Circuit  Court  of  Hudson  Coimty,  Xew  Jersey 
(U.S.A.),  Mr.  GUbert  Rowe  (formerly  Rosenbusch),  of  Queen  Amies 
Chambers,  Westminister,  has  changed  his  name  in  order  that  he  may 
dissociate  himself  from  everything  Cierman.  Mr.  Rowe  is  an 
American  citizen,  born  in  the  United  States,  and  is  well  known  as  an 
expert  in  all  classes  of  lift  work. 


APPOIimviENTS  VACANT  AND  HLLED. 


A  demonstrator  is  required  in  the  jihysics  de])artment  of  the 
Birmingham  Municipal  Technical  School.  Commencing  salary 
£12.5.  Applications  to  the  secretary,  Mr.  Cieo.  Mellor,  Suffolk-strtei, 
Birmirgham.,  by  June  30.     <S'ee  an  ailrertif-ement. 

An  assistant  manager  is  required  by  the  Chatham  &  District  Light 
Railways  Co.  Commencing  salary  £200  per  ajinum.  Applications 
to  the  Secretary,  80,  Cannon -street,  London,  E.C.  ,S'ee  advertisement. 

Junior  switchboardmen  are  required  for  a  large  11,000  volt  three- 
phase  power  station.     See  advertisement. 

An  assistant  is  wanted  in  the  testing  department  of  a  cable  work" 
in  the  Manchester  district.     .See  advertisement. 

A  resident  assistant  engineer,  ineligible  for  Army  service,  and  with 
experience  in  electric  lighting  and  telephone  work,  is  wanted  for 
Bcthnal  Green  Military  Hcspital,  Cambridge  Heath,  London,  X.E. 
Wages  32s.  f'd.  per  week,  with  boaid,  &c.  Applications  to  the  Chitt 
Engint  er. 

Applications  are  invited  for  the  post  of  officer-m-charfje  of  the 
e'ectrocardiograph  department  of  the  Middlesex  Hospital,  London,  W. 
Honorarium,  £50  per  annum.  Applications  to  the  Secretary 
Superintendent  by  July  12. 


South  Shields  Corporation  have  appointed  Mr.  J.  C.  Whiteley, 
assistant  tramways  manager  of  the  Chatha,m  &  District  Light  Kail- 
ways  Co.,  to  the  position  of  manager  of  the  uuiuicipid  tr;iiinvays  ; 
£.300  per  annum. 

INSTITUTIONS  AND  SOCIETIES. 
Development  Committee  of  the  LM.E.A.-    Tlic  liti  li  nucting  of  tin 

coniiiiittii-  «as  Ill-Ill  on  .\|  ril  1.").  \\\\i-\\  ii  report  was  received  friiiu  tlic 
I'ulilicilySuliCDMiMiitlreoii  the  \viirl<  (lone  with  regard  to  a  prepiiriilory 
Hcheiue  for  the  j.roduction  of  )jriiite(l  mailer  on  a  co-o|i(rative  basis. 
The  sub-committte  al.so  reported  that  M?".  Dunlop, on  behalf  of  th' 
JJ. E.A.M.A.,  had  very  kindly  offered  the  use  of  offices  and  clericrJ. 
iissislance  in  connection  with  the  rcuiino  work  of  purchase  and  dis- 
tribulion  of  such  printed  matter,  at  least  during  the  early  stages  of  the 
Mili-eominittee's  work.  Tho  committee  ex|)ressed  their  appreeia- 
;iipn  of  (his  offer.  It  was  resolved  that  Mr.  ('ourteney,  of  the  (iener.'l 
ICliiirii-  Co,,  should  act  on  the  p\iblieity  sub-committee,  in  plac-  of 
Mr.  < '.  I'lilimr,  at  present  on  active  service.  A  report  was  also  n- 
rci\iil  from  the  Electriciil  Installations  Sub-comn'ittec,  and  anoth  ■. 
from  the  DoincHtic  Appliiancis  Sub-committee  outlining  a  pre- 
liniinary  Hclieme  for  certain  technical  investigations,  which  the 
commiltoe  liopo  to  put  in  hand  at  an  early  date.     The  conimitti  1 


recommended  the  inclusior,  of  Mr.  .Shaw  (Worcester)  and  Mr. 
WUmshurst  (Derby)  as  membei'S  of  this  subcommittee.  Also,  that 
from  time  to  time  members  of  manufactiu-mg  firms  should  be  co- 
opted  for  advice  and  ?.ssistance  in  regard  to  specific  objects  which 
might  be  considoied  helpful  to  the  work  of  the  Development  Com- 
mittee. In  general  discussion  arising  out  of  the  work  of  the  com- 
mittee, the  point  ^\as  made  that  although  depletion  of  staffs  arising 
out  of  the  war,  and  re;:triction?  placed  on  borrowing  money  must 
in  the  nrturc  of  things  considerably  h"mper  development  work,  yet 
there  remained  with  most  undt rtakiiigs  a  large  amount  of  new  busi- 
ness to  be  obtamcd  with  very  little  exjjenditure,  and,  therefore,  there 
still  existed  room  for  telective  canvassing  and  publicity  work  which 
might  be  directed  to  helping  manufacturers  and  traders  under  the 
present  difficult  conditions,  if  electricity  supply  were  put  forward, 
more  particularly  in  regard  to  powei,  on  the  strength  of  its  real  timj 
and  labour-saving  advanta,ges  and  not  merely  as  an  improvement  on- 
existing  conditions.  The  secretary  reported  the  correspondence  he 
had  had  with  Mr.  Wakeman,  Society  for  Elec;rie£,l  Development, 
Xew  York,  e^nd  the  committee  instructed  him  to  thank  Mr.  Wake- 
man  for  material  sent  and  offers  of  a^sistance  and  co-operation,  which 
the  committ'je  appreciated  very  much,  and  hoped  that  mider  more 
favourable  conditions  in  the  ne;,r  future  further  develo])ment  in  this 
direction  might  become  po;sible. 


EDUCATIONAL  NOTE. 


Manchester  Municipal  School  of  Technology.^The  1915  session 

will  opt  11  on  Oct.  0.  and  matriculation  and  entrance  examinations 
will  be  held  in  July  and  September.  Complete  courses  of  instruction 
are  provided  in  mechanical,  electrical  and  sanitary  engineering, 
chemical  and  textile  industries,  architecture,  &c.  Prospectuses, 
giving  complete  particulars  of  the  courses  leading  to  the  Manchester  u 
University  degrees  in  the  faculty  of  technology  can  be  obtained  free  ft 
on  application.  1 

ARRANGEMENTS  FOR  THE  WEEK. 


INCORPORATED  MUNICIPAL  ELECTRICAL  ASSOCIATION. 
Thursday,  June  17th. 

10  a.m.     Meeting  at  the  Institution  of  Electrical  Engineers,  Victoria 
Embankment,    London,    W.C.     Report    on    '"  The    Practical- 
Result  of  the  Point  Five  Tariff,"  by  Messrs.  H.  S.  Blacknian  and 
T.  Roles. 
2  p.m.     Report  on   the   "Use   of  Electric  Vehicles  in   .Municipal 

Service,"  by  Mr.  F.  Ayton. 
0  p.m.     Parade    and    demonstration    of    electric    vehicles    on    the 
Victoria  Embankment. 
Friday,  June  18th. 

10  n.ni.     .-Vunual  general  meeting  at  the  Institution  of   Klectrical     1 


Engineers,  Victoria  Embankment,  London,  W.C. 


FRIDAY.  June  11th  (to  day). 

Physical  Society. 
,S'  p.m.  Meeting  at  tlie  Imperial  College  of  Science,  Imperial  Insti- 
tuteroad.  South  Kensiuiitcm.  London,  S.W.  .Agenda:  Papers 
on  "  The  Corlliciciit  of  Expansion  of  Sodium,"  by  Messrs.  E.  \. 
Griffiths  and  E.  Crifliths  :  "  Notes  on  the  Calculation  of  Thin 
Objectives,"  by  -Mr.  T.  Smith  :  "  On  Tracing  Rays  through  an 
Optical  Systeni,"  by  Mr.  T.  Smith  ;  and  "  The  Accuracy  of  the 
Lens  and  Drop  Method  of  Measuring  Refractive  Index,"  by- 
Mr.  H.  Redmavnc  Nettleton. 


THE   NATIONAL   RELIEF   FUND. 

(TrcMurcr,  ll.lMl.  The  rnnc-e  of  \V«1i-h.) 


This  great  National  Fund,  for  the  relief  of  those  amongst  the  needier 
classes  who  are  widowed,  orplmned  and  otherwise  affected  by  tho  fighting 
in  which  our  troops  and  sliipa  are  now  taking  part,  urgently  seeks  contri- 
butions however  small.  These  can  be  sent  with  tjie  following  note, 
which  can  bo  cut  out,  filled  in,  \m\  in  an  envelope  and  sent  unstamped, 
addressed  H.R.H.  The  I'riiice  of  W.ili  s.  Hiu-kingham  Palace,  London. 


Date 

;  enclose  £  .s.  •/■  '""■"'<'  ""   /'"'"iv  >J  Wuh. 

NATIONAL   RELIEF   FUND. 

iVa  Hie      

Addrcsst  
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EFFECT  OF  MOISTURE  IN  THE  EARTH  ON  TEMPERA- 
TURE  OF  UNDERGROUND  CABLES.' 

BY  L.  E.  IJILAY. 

Siiiiunary. — The  author  describes  a  method  of  measuring  the  tempera- 
ture of  underground  cables,  and  gives  results  shomng  the  distribution  of 
lieat  in  the  earth  around  cables.  The  effect  of  introducing  moisture  in 
the  earth  is  to  reduce  the  cable  temperatures,  and  practical  methods  of 
supplying  this  moisture  are  described. 

It  is  not  prac'iicnble  to  measure  directly  the  temfon-^ture  of  the 
insulation  of  a  cable  at  the  surface  of  the  conductor,  without  resort- 
ing to  apparatus  that  is  not  suitable  for  general  uso  over  a  cable 
system.  For  practical  purposes,  however,  the  temperature  of  the 
conductor  can  be  obtained  by  exploring  with  a  ic-iistar.ce  ther- 
mometer the  temperature  of  a  duct  a-ljaoent  to  the  cable  that  is  the 
source  of  the  heat.  As  we  are  principally  mteraste;!  in  maximum 
temperatures,  a  cable  should  be  selected  for  this  pvrpose  that  is  most 
imfavourably  situated  for  radiation  of  heat.     This  cable  can  usuaUv 
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temperature  of  copper  conductor-  degrees  cent. 
Fig.  1.-3,0  Thbee-C'onductor,  11,000-volt  P.^per  a.-cd  Lead  Cable. 

be  selected  by  inspection.  If  the  cables  are  situated  as  in  Fig.  4  and 
temperatures  are  taken  in  duct  marked  T,  the  temperature  of  the 
insulation  at  the  surface  of  the  conductor  is  taken  from  a  curve  that 
applies  to  that  particular  cable.  Fig.  I  is  such  a  curve  for  a  3/0, 
three-conductor  l],000-volt  cable.  For  example,  if  a  .S/0  tlireo- 
conductor  11,000-volt  cable  is  carrying  170  amperes  and  the  tem- 
1  erature  of  the  adjacent  duct  T  is  39°C.,  the  temperature  of  the 
insulation  at  the  surface  of  the  conductor  is  72°C.  These  curves  are 
deducel  from  a  formula  given  by  Messrs.  Atkinson  an^^  Fisher.f 
The  maximum  safe  limiting  temperature  of  paper  insulation  at  the 
surface  of  the  conductor  in  a  cable,  as  stated  in  the  Standardisation 
Rules  of  the  A.I.E.E.,  is  85°C.,  lass  a  number  of  degrees  equal  to  the 
kilovolts  at  which  the  cable  is  operated.     In  the  case  of  a  three- 
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conductor  ll.OKO-volt  cable,  the  limiting  temperature  of  the  insii- 
I'ltlon  at  the  conductor  is,  therefore,  74°C.,  and  in  the  case  of  a 
-.•««)-volt  cable  the  limiting  temijorature  is  83°C. 

It  was  decided  to  adopt  (iO'C.  as  the  maximum  temperature  for 
'_';'•  iiiiious  operation  of  11,000-volt  paper-insulated  cable,  and 
'^ '^  '^  the  maximum  tomi)erature  for  continuous  operation  of 
-.-(Mi.volt  paper-insulated  cable.  This  is  8'C.  lower  than  tho  safe 
uniting  temperature  .specilied  in  the  Standardisation  Rules,  which 
are  based  on  fluctuating  loads  with  peaks  of  short  duration. 
— i2_E2i '"^"1'^  ''■'"^  "t  the  sea-sonai  variation  in  the  temperature  of 

.i:»i..'i*'^r  '''""'  ''"fore  the  American  Institute  of  Electrical  EnginccrH, 
•lightly  abbreviated. 
T     Trans."  A.I.E.E.,  Vol.  X.XXII.,  p.  325. 


the  earth,  readings  were  taken  each  month  in  the  year  at  a  point 
about  3  ft.  below  the  surface  of  the  earth.  This  point  was  chosen 
near  a  section  of  conduit  where  over-hoatirg  of  cables  had  occurred, 
but  at  such  distance  that  it  was  practically  unaffected  by  heat  from 
the  conduit.  In  Fig.  2  the  lower  curve  shows  the  seasonal  variation 
in  the  temperature  of  the  earth.  The  upper  curve  shows  the  tem- 
perature variation  3  ft.  below  the  surface  of  the  earth,  above  a  con- 
duit containing  cables.  Fig.  3  shows  the  distance  to  which  the  earth 
surrounding  a  conduit  is  affected  by  heat  from  cables.  The  measure- 
ments were  taken  at  different  seasons  of  the  year  imder  approxi- 
mately identical  load  conditions.  The  results  indicate  that  ijarallel 
conduits  must  be  at  least  30  ft.  apart  in  order  that  the  heat  from  one 
of  them  shall  not  appreciably  affect  the  other. 


distance  in  feet 
Fig.  3. 

An  effective  remedy  for  hot  spots  in  cables  is  to  unearth  the  con- 
duit and  expose  it  to  the  air.  In  uncovering  a  conduit  directly  after 
a  cable  breakdown,  it  was  foimd  that  the  adjacent  earth  was  very  hot 
and  so  dry  that  it  would  crumble  to  powder.  This  condition  sug- 
gested digging  a  ditch  a  few  inches  deep  in  the  ground  just  over  and 
along  the  length  of  the  conduit  and  directing  a  stream  of  water 
through  it,  as  in-igation  for  crops  is  carried  on  in  the  Western  States. 
This  remedy  immediately  lowered  the  temperature  of  the  cables 
several  degrees.  Where  conduit  was  under  roadways  and  paved 
streets  the  open  ditch  method  was  not  available,  and  at  the.se  points 
water  was  discharged  into  a  vacant  duct  by  means  of  a  garden  ho.so. 
This  was  foimd  to  be  even  more  effective  tliari  the  open  ditch  method. 
In  some  cases,  however,  where  multiple  duct  was  used  the  water 
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Fio.  4. 

would  not  How  from  one  manliole  to  another,  being  lost  on  the  way. 
Fig.  4  shows  the  effect  on  tlio  temperature  of  cables  of  water  dis- 
charged in  a  vacant  duct.  Two  and  a  (|uarter  gallons  jier  miniito 
reduced  the  temperature  13°C.,  and  held  it  about  constant.  When 
the  amoiuit  of  water  was  increased  to  12  gallons  per  minute,  tho  tem- 
perature was  reduced  1.3'('.  further  and  then  bocaiiio  constant.  Tho 
remainder  of  tlu;  curve  shows  the  gradual  rise  in  temperature  after 
the  water  was  shut  off. 

These  crude  method.s  of  reducing  the  temperature  pointed  tho  way 
to  a  permanent  in.stallation  to  control  the  temperature  of  cables  in 
conduits.  The  method  finally  aflopted  is  shown  in  Figs.  .")  and  «. 
I'ortjus  drain  tiles  4  in.  in  diameter  were  made  in  sewer  pipe  moulds. 
These  were  laid  in  a  trench  in  the  earth  above  the  conduit,  as  shown 
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in  cross-section  in  Fig.  5.  The  joints  were  cemented  to  prevent 
leakage  except  through  the  pores  of  the  tiles.  This  tile  serves  a 
purpose  exactly  opposite  to  that  for  which  drain  tile  is  generally 
used — that  is,  water  is  suppUed  through  it  to  the  surrounding  earth 
instead  of  being  conducted  away.  The  first  experiment  indicated 
that  it  might  be  difficult  to  get  tile  porous  enough  to  exude  a  sufficient 
amount  of  water  effectively  to  moisten  the  earth.  This  test  was 
•made  with  tUe  lying  on  the  groimd  exposed  to  the  air.     After  some 


•experimenting  it  was  found  that  the  amomit  of  water  that  would 
pass  through  the  pores  of  the  tile  could  be  greatly  increased  by  a 
covering  of  earth.  Clean  sand  aromid  the  tile  was  more  effective  in 
producing  the  desired  result  than  any  other  material  tried. 

In  Fig.  7,''curve  A  shows  the  distribution  of  heat  in  the  earth  at 
right  angles  to  a  luie  of  conduit  contammg  2,200- volt  cables  before 


Fio.  G. 

-water  was  applied  by  the  drain  tUe  method.  Curve  B  shows  the 
temperature  after  three  gallons  of  water  per  minute  had  been  applied 
about  36  hours. 

k»  It  has  been  maintained  by  some  that  cables  will  run  cooler  in 
conduit  surrounded  by  earth  than  in  conduit  surrounded  by  air. 
In  Fig.  8  the  upper  curve  shows  temperatures  obtained  in  duct  indi- 
•cated  by  letter  T  before  any  effort  was  made  to  reduce  the  normal 


DISTANCE  IN  FEET 

Fio.  7. 

tomporaturo.  T)io  middle  curve  shows  temperatures  obtained  in 
I  ho  same  duct  after  tlio  top  of  the  conduit  had  been  unearthed.  In  ( his 
cafo  the  sidoH  of  the  conduit  wore  still  covered  with  earth.  Th(' 
lemiieraluro  of  the  .".ir  at  Iho  liino  of  this  test  was  about  16  C.  The 
lower  (Mirvo  Hhows  toinporaliu^ds  tluit  wore  obtainuil  after  the  drcin 
tile  hiul  lii'i'ii  laid,  the  earth  roplaceil,  and  throo  gallons  of  water  per 


minute  ^suppUed  continuously  for  moistening  the  earth.  Tin- 
current'on  the  cables  was  practically  constant  throughout  the  inter- 
val covered  by  these  tests. 

In  practice  the  work  of  looking  after  the  temperatm*  of  the  cables 
is  as  follows  :  When  the  season  of  the  year  arrives  when  overheating 
may  be  expected,  a  man  is  sent  around  with  a  resistance  ther" 
mometer  to  explore  the  temperature  of  the  ducts.  If  he  fin(\«  the 
danger  point  is  being  reached  or  even  approximated,  water  is  tuinei 
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into  the  porous  drain  tile.  Tlie  following  day  the  temperature  is 
again  taken  to  see  whether  the  desired  reduction  has  been  obtained. 
Li  this  way  one  or  two  men  \^ith  portable  resistance  thermometers 
attached  to  long  leads  can  keej)  track  of  ard  control  the  temperature 
of  cables  in  a  large  system.  iSince  tliis  plan  was  adopted  no  break- 
do\vns  in  insidation  of  cables  liave  occurred  due  to  high  tempera- 
tures. The  plans  for  mstalling  the  porous  drain  tile  for  cooUng  havo 
been  adopted  as  a  standard,  and  whenever  new  conduits  are  laid  m 
which  high  temperatvu-es  may  be  expected  the  conduit  will  be  pro- 
vided with  this  means  of  coolins;. 


THE  LAWS  OF  INDUCTION. 


Considerable  discussion  has  arisen  at  different  times  as  to  the  most 
general  method  of  statuig  the  laws  of  induction  The  question  is 
wliether  it  should  be  considered  that  an  E.M.F.  is  produceil  by  any 
variation  in  the  magnetic  Hux  wliich  is  mcluded  within  the  eh'cuit 
of  a  conductor,  or  whether  it  is  produced  by  the  act  of  the  con- 
ductor in  brushing  througli  a  })ortion  of  this  tlux.  Many  jdiysicists 
tliink  that  the  former  is  the  more  geneial  mode  of  statement,  and 
that  it  implicitly  includes  the  latter.  Helmholtz  and  Lord  Kelvin 
liave  given  a  demonstration  in  tlie  case  where  the  hiduction  gives 
rise  to  a  current,  but  the  more  general  case  ought  to  include  the 
problem  of  dealing  with  an  induced  E.M.F.  ui  an  open-circuitfd 
secondary. 

The  author  has  made  use  of  a  new  experimental  arrangement ; 
this  makes  it  possible  to  van-  the  total  magnetic  flux  passing  through 
a  coil,  and  this  is  done  by  continuously  vai^ying  the  number  of  turns 
on  the  coil  by  a  method  which  allows  it  to  be  imwomid  as  desired. 
If  <I>  is  the  fiiix  contained  by  a  circular  turn,  and  N  is  the  number 
of  similar  turns  through  which  this  same  flux  passes,  then  the  total 
thix  ])assing  through  the  coil  will  be  N*.  If  we  admit  with  Mascart 
and  many  other  writers  that  the  K.M.F.  is  produced  by  the  variation 
of  the  flux,  then  this  F.M.F.  may  be  algebraically  ex|n-essed  as 
follows — vi-/.., 

rf(N*)         J^ 

supposing  that  the  magnetic  held  remains  constant,  while  the 
luiinber  of  turns  through  which  this  flux  piusses  is  varied.  This 
l':..M.F.  ought  to  be  measured  easily,  if  it  is  actually  produced.  For 
the  ])uri)Oses  of  expcrinuMil  the  author  has  arranged  for  the  con- 
slniclioii  of  a  large  Hiicciul  clcc  tiomagnet,  as  showii  in  the  diagram. 
It  may  be  said  to  bo  U-shaped,  but  its  poles  arc  .so  arnuiged  as  to  face 
one  another,  terminating  in  two  ])late8,  240  mm.  in  diameter  and 
200  mm.  a])art.  If  the  clcclromagnet  is  excited,  there  is  a  jnac 
tically  uniform  magnetic  luld  between  these  plates  of  S(ll)  gaus^  : 
in  this  (ield  there  is  i)lace<l  a  wnoden  drum  of  2ltO  mm.  diameter,  ami 
on  this  drum  is  wound  in  regular  layers  a  conductor  in  the  form  of  a 

•  Abstract  of  a  communiculiDii  to  the  Academio  des  Sciences. 
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soft  copper  wire  having  a  total  ^ross-section  of  about  0-5  sq.  mm., 
covered  with  two  layers  of  cotton.  The  copper  wu'e  is  sufficient]}' 
strong  and  sufficiently  flexible  to  be  able  to  be  woimd  and  unwound 
at  high  speed  on  the  drum,  which  is  moimted  0:1  an  axis  and  which 
turns  vePi'  freely  on  its  bearings.  A  second  drum,  similar  to  the 
tir.st,  and  driven  through  a  pulley  by  means  cf  an  electric  motor,  is 
arra.-iged  near  the  first  on  an  axis  parallel  to  that  of  the  first. 

The  coil  is  wound  in  the  first  instance  on  the  main  drum,  and  the 
free  end  of  the  wire  is  connected  to  the  secondary  drum,  which  i?  then 
rotated  briskly  so  as  to  attain  quickly  a  constant  speed  of  rotation, 
the  electric  motor  being  shimt  wound,  and  having,  of  course,  a  con- 
8  iderable  inertia.  In  this  way  a  speed  of  unwinding  amomiting  to 
400  turns  a  mmute  can  be  reached  ;  this  is  something  between  6  and 
10  turns  a  second.  Two  little  copper  rings  are  motmted,  one  on  the 
axis  of  each  drum  ;  these  are  connected  to  the  free  ends  of  the 
winding  of  the  conductor,  such  connections  being  made  by  soldered 
joints.  Two  copper  brushes  press  on  these  rings,  and  the  author 
has  satisfied  himself  that  no  parasitic  E.M.F.  can  arise  m  the  circuit 
durmg  the  period  of  rotation.  The  two  rubbmg  surfaces  are  made 
of  coiiper,  well  smoothed,  and  all  kinds  of  P.D.  at  the  contact  is 
eliminated.  The  pressure  is  sufficient  to  assure  continuity  of 
contact,  as  may  be  shown  by  the  oscillograph.  At  first  it  was  feared 
(hat  layers  of  air  or  of  copper  oxide  might  prevent  the  passage  of 
current  under  the  ver>-  low  E.M.F.s  which  it  was  intended  to  use,  and 
ill  order  to  meet  this  possible  objection  the  surfaces  and  brushes  were 
made  of  silver  ;  but  this  caused  excessive  friction,  with  consequent 
wear.  However,  experience  has  shown  that  silver  is  unnecessary, 
.and  that  copper  that  has  b3en  sufficiently  treated  by  friction  serves 
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E= Electromagnet. 

P=PoIar  Plates. 

T,T'  =  Rotating  Drums. 


*.i'  =  Slip  Rings. 
/./'= Brushes. 
p,p'=PulIe/5. 


[       M  =  DrtvinE  Motor. 

I       R= Rheostat. 

1      C=Galvanomeier. 


(he  purpo.se  just  as  well.  The  circuit  is  completed  by  a  resistance 
of  lO.fHM)  ohms,  which  renders  the  variation  of  the  contact  resistance 
1  rcgliL'iljle,  and  there  i.s  al.so  a  d'Arsonval  galvanometer.  The  sen- 
iBitivencss  of  the  galvanometer  was  such  that  a  deviation  from 
^4  mm.  to  1  metre  corresponded  to  O-OO')  volt.  'J"he  j)crio;l  of 
■oscillation  i.s  of  the  order  of  a  second.  This,  therefore,  describes  the 
filature  of  till?  apparatus,  and,  with  the  wire  wound  in  the  first 
instance  on  ( he  drum  T,  the  five  following  characteristic  experiments 
Were  carried  out  : — 

Exptrimetit  1.— The  fixed  extremity  of  the  coil  on  drum  T  is  con- 
nected to  the  axis  of  rotation,  as  shown  in  the  figtirc.  Drum  T'  is 
then  rotated  as  quickly  as  possible  fill  a  speed  of  -JOO  revs.  ))er  min. 
w  readied,  which  is  maintained  for  about  a  minute  ;  the  galvano- 
meter showed  a  deflection  of  70  mm.  The  corresponding  K.il.R, 
»Mi"'(l  to  a  si)e<.d  of  ]()  revs,  per  second,  is  thus  0-022  volt.  During 
te  process  of  unwinding  the  E.M.F.  appears  to  dccrea.se  slightly  ; 
W  1.1  due,  as  will  Ijc  seen  later  on,  to  a  reduction  of  the  diaracter  of 
'"e  tunis  a«  one  jiaeses  from  layer  to  layer. 

^^  '■^■'nrimevt  2.— The  fixed  extremity  of  the  coil  (with  relation  to 
"■•Inini)  i.s  connected  to  a  ring  of  the  same  diameter  a.s  the  drum  ■ 


i«  zer      't''  ''""  ' '"''  '"''"<^^"'  K..M.F.  during  the  period  of  unwinding 
|jp,     "■     ^'''■'*  "lay  arise  from  th<-  fact  that  duruig  rotation  the  circuit 
'■»n  the  brush,  pressing  on  the  ring,  and  the  point  of  attachment 


of  the  ring  to  the  coil  mcludes  two  different  paths,  which  par.Iy 
neutralise  one  another.  In  order  to  avoii  this  objection  the  followin"<r 
experiment  was  made  : —  " 

Experiment  3.— The  mternal  extremity  of  the  coil  rubs  on  the 
periphery  of  a  copper  disc  of  the  same  diameter,  fixed  in  space.  On 
the  unwinding  drum  a  rubbing  contact  is  fixed,  to  which  the  ex- 
tremity of  the  coil  is  connected.  This  rubbing  contact  of  brush 
j)rojects  beyond  the  drum  and  rubs  on  the  edge  of  a  circular  massive 
copper  disc  parallel  to  the  vertical  face  of  the  drum,  and  pierced  at 
its  centre  by  a  hole  through  which  the  axis  of  rotation  pas5es  without 
touching.  To  the  edge  of  the  hole  in  the  disc  is  fixed  the  extremity 
of  the  wire  connecting  to  the  galvanometer.  This,  again,  gives  no 
E.M.F.  The  result  is  the  same  if,  in  place  of  a  disc,  one  employs  a 
ring  of  the  same  external  diameter  as  the  drum,  connecting  the  wire 
from  the  galvanometer  to  any  point  on  this  ring,  while  the  brush 
fixed  on  the  drum  rubs  on  the  periphery  of  the  ring.  The  employ- 
ment of  the  ring  in  the  second  experiment  is  equivalent  to  the 
employment  of  the  disc  in  the  third,  although  in  the  first  case  th(! 
ring  rotates.  It  is,  therefore,  ])Ossible  to  conclude  that  the  induced 
E.M.F.  m  the  first  experiment  was  not  due  to  the  progressive  diminu- 
tion of  the  flux  included  in  the  circuit,  but  rather  to  the  brushing  of 
the  flux  by  the  radial  part  of  the  wire  on  the  coil.  In  order  to  prove 
this  the  following  experiment  was  made  : — 

Experimenl  4.— The  extremity  of  the  coil  is  fixed  to  the  periphery 
of  a  disc  which  turns  along  with  it.  The  disc  of  the  preceding 
experiment  is  moimted  on  the  axis  of  the  drum  and  the  extremity 
of  the  coil  is  soldered  directly  to  the  periphery  of  this  disc,  while  the 
brush  connected  to  the  galvanometer  rubs  on  the  centre  of  the  disc. 
The  galvanometer  shows  an  E.M.F.  precisely  equal  to  that  of  the 
preceding  experiment.  One  has  still  the  same  E.M.F.  if  the  disc 
only  is  turned  while  the  drum  remains  fixed,  the  contact  bemg  made 
with  the  extremity  of  the  coil  by  a  brush  pressing  on  the  periphery. 
The  E.JI.F.  obtained  in  Experiment  1  Ls  therefore  due  to  the  cutting 
or  brushing  of  the  flux. 

The  Barlow  disc  gives  us  a  method  of  obtaming  a  meiisurement 
of  the  magnetic  field  and  to  demonstrate  its  almost  complete  unifor- 
mity in  the  part  in  which  the  disc  is  placed.  The  rubbing  brush, 
which  makes  contact  with  the  disc,  is  moved  along  a  radial  arm! 
which  is  fixed,  and  this  allows  us  to  place  it  at  variable,  but  known) 
distances  from  the  axis  of  rotation.  If  a  curve  is  traced  showing  the 
E.JI.F.  expressed  as  a  fimction  of  this  radial  distance,  this  curve  is 
foimd  to  be  practically  a  parabola— that  is  to  say,  the  flux  brushed 
m  unit  of  time  increases  in  projjortion  to  the  surface  of  the  circle 
described  by  a  point  of  contact  of  the  disc  ;  but  it  is  not  necessary 
that  this  condition  should  be  complied  with.  In  the  experiments  1 
and  4  the  E.M.F.  was  integrated  from  a  |)oint  very  near  the  centre 
to  a  jiomt  placed  at  a  distance  of  10  cm.  from  the  centre.  .  -v.  ^ 
In  other  preceding  cxjieiiments  another  less  cumbrous  appara*u.s 
has  been  used,  consisting  of  a  framework  for  a  bobbin  of  smaller 
diameter,  say  8  cm.,  turnmg  round  a  cylindrical  piece  of  iron  which 
forms  a  |;ortion  of  an  electromagnet.  The  flux  traversing  the  bobbin 
was  almost  exactly  the  same  a,s  above,  but  the  coil  had  a  much  larger 
number  of  layers,  and  the  diameters  of  the  turns  varied  by  about 
:{0  i)er  cent,  between  the  beginning  and  end  of  the  imwindin^  In 
this  way  one  got  a  large  E.JI.F.,  decreasing  steadily  from  heJmwa. 
to  end.  This  E.M.F.  was  due  to  the  flux  which  wis  cut  in  a  radial 
sense  at  the  moment  when  the  wire  passes  from  one  layer  in  im- 
wmding  to  the  next.  It  ha.s  only  a  negligible  value  when  one  uaes- 
a  large  drum  «hieh  carries  only  a  few  layers. 

These  experiments  prove  in  "the  fir.;t  place  that  there  can  only  ba 
an  induced  E.JI.F.  in  a  circuit  with  a  constant  magnetic  field  if  the 
deformation  of  the  circuit  causes  the  lines  of  force  to  b-  cut  by  a 
moving  portion  of  this  circuit.  This  is  not  the  case  when  the  wiiv 
can-j'mg  the  current  is  disjilaced  tangeiitially  to  its  trajectoiv' 
In  the  second  jilace  it  i.s  not  equivalent  that  the  line  of  closure  of"a 
circuit  should  be  displaced  in  a  ma.ssive  conductor  between  moving 
contacts  or  that  the  ma.S£iive  conductor  should  be  itself  disphced 
JIany  enunciations  of  the  law  of  induction  which  can  be  found  iii 
well-known  treati.se.'i  ought,  therefore,  to  be  considered  to  be  too 
g(-neral  m  their  terms  and  therefore  inexact,  us,  for  instance  fho 
following  :  "  When  for  any  eau.sc  whatever  the  numbei  of  magnet ie 
lines  of  induction  which  cross  a  wire  placed  in  a  magnetic  field 
undergoes  any  change,  an  induced  cuneiit  is  caused  lo  How  in  tlio 
wire,-  or  "an  E.M.F.  is  generated  in  a  closed  circuit  when  tho 
niinilK.r  of  magnetic  luies  which  cross  the  latter  is  changed.'  In 
order  to  render  this  last  statement  exact  it  is  necessary  to  add  tho 
followmg  reslriclioii,  viz.  :  "  And  when  this  variation  is  luodiiccd 
either  by  tho  cutting  of  the  lines  of  foive  by  the  eonrlu.tor  or  by  a 
variation  of  the  inductive  field  it.self.'  A  variation  of  the  induct'ive 
lield  does  not  arise  in  th(;  case  of  the  armature  of  a  dynamo  with  a 
commutator  tuniiiig  between  fixed  magnets  e.^.ited  by  continuous 
current.     'J'lie  induction  of  an  E.JI.F.  can,  therefore,  only  be  utiri- 
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buted  to  the  cutting  of  the  lines  of  force,  even  if  this  should  not  seem 
to  be  the  case,  as  when  the  armature  has  its  wires  buried  in  holes  in 
the  core.  On  the  other  hand,  it  does  not  appear  to  be  logical  to 
introduce  into  the  law  of  induction  a  reservation  excluding  the  case 
•where  the  induced  circuit  contains  movable  contacts.  For  even  in 
this  case  E.M.F.s  are  produced  even,-  time  that  a  part  of  the  circuit 
cuts  through  a  fixed  magnetic  flux,  v  The  first  conclusion  shows  that 
in  imipolar  machines  with  sliding  contacts  the  production  of  the 
E.M.F.  cannot  be  attributed,  as  w^as  formerly  thought  to  be  the  case, 
to  an  increa.se  of  the  flux  included  by  a  tangential  trajectory. 


THE  OPERATING   COST   OF   COMMERCIAL   ELECTRIC 
VEHICLES. 

[vjj>.;'.  L~  V-'"  BY  Wn.T.TV-M  p.  KENNEDY,     ^^f^  ^^^'3  V- 

An  investigation  has  recently  been  undertaken  by  the  "  Electrical 
World  "  to  obtain  reliable  data  based  on  users"  records  of  the  operating 
cost  of  commercial  electrical  vehicles,  the  results  of  which  were 
published  in  the  issue  of  our  contemporary  for  May  22.  A  selection 
■was  made  of  150  of  the  most  representative  installations,  the  collective 
value  of  whose  equipment  aggregated  over  £2,000,000.  They 
include  3,990  machines  of  all  sizes  ranging  from  7001b.  to  5  ton 
haidage  capacity.  In  order  to  keep  the  data  as  compatible  as 
possible  all  unessential  variations  are  eliminated.  For  instance,  the 
investment  of  each  machine  is  taken  at  its  market  value  instead  of  the 
price  actuall./  jjaid  for  it.  Also,  all  items  relating  to  t^Tes  and  batteries 
.are  put  down  at  their  market  value  rather  than  at  any  lower  price 
which  might  hold  in  the  case  of  firms  buying  in  quantities.  The  cost 
of  electrical  energy  for  battery  charging  was  taken  at  the  uniform 
rates  of  2d.  per  miit,  and  the  operators"  wages  at  8s.,  10s.  and  12s.  per 
day  for  small,  medium,  and  heavy  machines  respectively,  only  one 
operator  being  charged  in  each  case.  Hence  the  figures  given 
represent  such  figures  as  an  ordinary  user  could  obtain  in  the  United 
States,  and  firms  who  possess  large  fleets  and  who  operate  these  at 
their  maximum  efficiency  would  obtain  figures  of  from  5  to  15  per 
•cent,  less  than  those  given. 

To  obtain  the  necessary  data  two  schedules  were  sent  out.  One  of 
these  was  to  obtain  the  daily  operating  cost  of  a  machine  of  each  size 
with  or  without  the  driver.  The  annual  operating  expenses,  which 
were  asked  for  on  the  second  form,  covered  all  charges  which  could  be 
made  against  the  equipment  upon  an  annual  basis  mider  five  sub- 
divisions of  fi.xed  charges,  maintenance,  garaging,  operation  and 
administration.  The  fixed  charges  include  interest  and  depreciation 
at  the  generally  accepted  rates.  Interest  is  shown  at  3  per  cent,  on 
the  original  investment,  this  being  intended  as  an  equivalent  of  6  per 


cent,  on  the  average  investment  spread  over  the  life  of  the  equipment. 
Under  fixed  charges  are  mcluded  insurance  and  Ucenees  in  order  that 
maintenance  (or  the  upkeep  of  the  equipment  in  working  condition) 
and  garaging  may  be  separated,  as  maintenance  and  garaging  are 
often  separately  contracted  for  outside  of  the  organisation  of  the 
owner.  Under  insurance  there  has  been  made  in  most  cases  a  I'lmited 
charge  of  £20  per  car  for  liability,  and  1  per  cent,  of  its  value  for 
insurance  against  loss  by  fire. 

A  Table  is  given  for  the  annual  and  daily  operating  cost  of  ovet 
150  fleets  of  electrics.  From  this  we  reproduce  herewith  the  figures 
for  a  few  of  the  larger  fleets. 

The  whole  results  may  be  briefly  summarised  in  the  following. 
Electric  vehicles  are  now  being  operated  for  the  following  daily  cost, 
with  a  possible  reduction  of  from  5  per  cent,  to  10  per  cent,  iii  large 
installations  or  in  service  where  only  a  limited  amoimt  of  the 
machine's  daily  normal  working  capacity  can  be  taken  advantage  of  : 
Havilage  Cost  per  day         Haulage  Cost  per  day 

weight,  lb.  to  operate.       weight,  lb.  to  operate. 

700        23-8s.  4,000      37-2 

1,000         28-42S.  7,000      431 

2,000        31os.  10,000      49-0 

In  the  table  below  are  shown  the  costs  of  operating  the  regular 
standard  sizes  in  which  electric  veliides  are  made,  in  so  far  as  me- 
chanical and  motor  equipments  are  concerned.  Each  size  may  be 
modified  or  augmented  by  change  in  the  battery  and  the  t\"re  equip- 
ment. 

The  following  lessons  are  drawn  from  the  investigation.  An 
interesting  fact  demonstrated  by  the  successful  conduct  of  the 
research  and  the  determination  of  the  operating  cost  Ls  that  it  is 
possible  to  procure  authenticated  records  of  cost,  a  project  which 
was  previously  very  much  in  doubt,  and  which  many  had  jjronounced 
hopeless.  This  fact  indicates  the  possibility  of  doing  a  number  of 
other  things  for  the  promotion  of  electric -vehicle  use  now  also 
regarded  as  not  feasible.  Another  interesting  fact  demonstrated  by 
the  com])ilation  is  the  substantial  value  of  the  investments  represented 
in  each  installation.  The  readiness  of  many  conservative  organisa- 
tions to  invest  in  this  type  of  equipment  is  the  greatest  proof  that 
could  be  produced  of  the  possibility  of  exploiting  electric  vehicles  to  a 
very  much  greater  degree  than  has  been  accomplished  in  the  past. 
Nearly  all  communications  received  from  o\vners  contained  gratifying 
exjiressions  of  satisfaction  with  their  macliines  and  with  the  service 
rendered.  Only  one  discontmuance  of  them  was  recorded,  the  case 
being  that  of  a  horse-vehicle  contractor,  who  foimd  them  "  most 
imsatisfactory."  In  one  other  case,  where  the  machines  were  in 
operation  dming  only  a  portion  of  the  year,  yet  carried  all  annual 
charges  against  the  service  rendered  in  that  period,  the  owner 
considered  them  too  expensive,  although  he  was  satisfied  with  their 
performance  in  all  other  respects. 


Data  ox  Opkratixo  Costs  or 

Electric  Vehicles. 

Operating 

Cost  per  Da^ 

IN  Shillinos 

Invest-     1     Annual 

Number 

Capacity  in  tons. 

Business.            ment  in    ,  operating 

of 

equipment,    expense. 

machines. 

i 

!J 

i         I 

H 

2 

3      1     3i 

5 

Adams'  Express  Co.,  New 
York 

Express £30,250        £23,2820 

52 

27-2 

...       333 

1 

Adams'     E.xpress     Co., 

Express 116,880          79,3990 

146 

31-8      330      33-9 

40-2 

Philadelphia,    t 

' 

1 

Anheiiser-BuHch  Co.,  St. 

Brewers 41  .'is-' 

31  745  0 

50 

1  33.6 

1  43-2 

49-0 

t    Ixjuis. 

1 

Carson,   I'irie,  Scott  & 

Dept.  store  .... 

29,701 

21,3890  , 

46 

27-8      32-9      38-4 

...       43-3   1-48-0 

1    Co.,  Cliicago. 

1 

1 

Commonwealth    Edison 

Energy  supply 

85,853          02,295-6 

120 

23-7 

26-4 

29-3      20-3      38-4 

37-1 

...       43-1 

489 

Co.,  Chicago 

■ 

Peter  Koelger  Brewing 

Brewers 

45,003 

39,190-2 

54 

49-0 

Co.,  New  York 

Gimbel  Bros.,  New  York 

"Dept.  store 

43,861 

34,445-2 

83 

25-6 

iil:.'      33-8 

44-2 

R.  H.  Macy  &  Co.,  New 

Dept.  store  .... 

222,32 

15,800-4 

35 

:!10 

37-2 

... 

York 

y 

Pitrcv  Contracting  Co., 

Transportation 

18,570 

15,790-8 

39 

24-6 

26-4 

31  1      31-2 

33-5 

... 

^8-9 

1    New  ^'ork 

Philiiilclpliia  Elcc.   Co.,  ;  Energy  supply 

23.455-8 

19,724-2 

41 

30-4 

31-8 

40-1     ,      ... 

23-6 

43-2 

49-5 

Philadelphia. 

F.  A.  Poth  &  Son,  Phila-      Brewers 

28,710  ■ 

2,239-2 

34 

... 

31-3 

37-2 

40-6 

43-2 

49-0 

delphia 

Rwjheatcr  Bly.  &  Light  '  Energy  supply 

23,582-4 

19,851-6 

46 

23-7 

26-4 

31-2      33-6 

37-1 

43-2 

4S9 

C.  Schmidt  Brewing  Co.,      Brewers 

21,849-4 

.  10,924-4 

25 

31-3 

37-2 

43-3 

490 

I'liilndrlpliia 

rniLcl    Klec.    Light    &     Energy  supply 

18,303-6 

12-003 

27 

21-4 

24-9 

■2S-0    1      ... 

33-5 

37-6 

41-6 

PriwerCo.,  New  York 

WnrdliftkingCo., Bronx,    Bakers 

62,698-4 

53,935-2 

146 

23-2 

2'.l-5 

Wnr.l  Baking  Co.,  Brook 
lyn.  N.Y. 

•    BakcfH 

TranHiHirtatiiin 

63,372-4 
98,198 

64,888-2 
i     73,294-6 

166 
132 

23-4 
I  26-9 

25-1 

31-2 

37-3    '  4U-Z    1  4a-o 
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It  is  very  evident  that  the  general  employment  of  some  method  of 
imiform  aceoimting  is  desirable  from  the  point  of  view  of  all  interested 
in  promoting  electric  vehicles — the  user,  the  manufacturer  and  the 
central  station.  The  value  of  uniform  records  to  the  owtier  is 
evident  from  the  fact  that  unless  he  is  aware  of  his  operating  cost, 
including  latent  charges  as  well  as  active  charges,  he  may  not  secure 
from  his  customer  or  the  beneficiary  of  his  transportation  service  a 
sufficient  amount  to  cover  his  expenses,  including  depreciation  and 
interest.  Another  advantageous  featiu'e  of  miiform  aceoimting 
would  be  the  possibility  of  comparison  between  owners  of  equip- 
ment, and  the  beneficial  interchange  of  information  that  would  result 
woidd  produce  a  tendency  to  lower  the  cost  of  operation  to  its  practic- 
able minimum.  The  manufacturer  would  obtain  the  endorsement  of 
electric  vehicles  by  the  present  owners  for  use  in  convincmg  pro- 
spective users,  and  could  secure  diverse  cost  information,  duly 
authenticated,  which  would  be  serviceable  in  advertising  and  other 
sales  campaign  activity  to  a  greater  degree  than  is  true  of  any  other 
material  now  available.  The  central-station  organisations  would 
also  be  assured  of  concrete  and  specific  argument  for  their  solicitor.i, 
and  would  gain  information  of  material  aid  in  the  several  plans  now 
under  active  consideration  for  possible  extensive  exploitation  to  secure 
the  much  desired  "  off-peak  '"  period  load  of  the  electric  vehicle. 

It  must  devolve  principally  upon  manufacturers  to  persuade  users 
of  then-  product  to  adopt  some  scheme  of  uniform  accounting.  It  has 
been  found  from  the  examination  of  extracts  from  users'  books  that 
there  is  necessarily  great  diversity  m  the  methods  of  detail  cost- 
keeping  employed  in  various  lines  of  business,  since  the  specific 
information  derived  must  serve  many  mkior  purposes. 


THE  PUMPING  STATION  AT  THE  GLADSTONE 
DOCK,  LIVERPOOL. 

It  will  be  remembered  that  in  July,  1913,  His  Majesty  the  King 

took  advantage  of  one  of  his  industrial  visits  to  Lancashire  to  open 

the  new  Gladstone  Dock,  Liverpool.     At  that  time,  the  pumping 

machinery  was  not  installed,  but  has  subiequently  been  completed 

and  is  in  successful  ser\'ice,  and,  by  the  courtesy  of  Mr.  Thomas  M. 

Newell,  the  chief  engineer  of  the  Mersey  Docks 

and  HarboLU-  Board,  the  installation  is  illustrated 

by  means  of  two  photographs. 

The  Gladstone  Dock  has  a  length  of  1,050  ft., 

a  width  at  entrance  of  120  ft.,  whilst  the  entrance 

siU  is  laid  15  ft.  below  l.w.o.s.t.     Theentranceof 

the  dock   is  closed  by  a  sliding  caisson,  wlucl; 

maintains  the  water  in  the  dock  or  excludes  it 

therefrom,  according  to  the  nature  of  the  duties  of 

the  dock  for  the  time  being.     In  order  that  the 

(lock  may  be  rapidly  cleared  of  water  when     re- 
quired for  use  as  a  graving  dock,  exceptional!  .■ 

jiowerful  pumps  are  required. 

This   installation    is    of    more   than  ordinary 

interest  by  reason  of  the  fact  that  the  pumps  arc 

il  riven  by  internal  combustion  engines,  and  tliis 

takes  rank  as  the  most  powerful  pumping  pla-il 

driven  by  Diesel  engines.     There  are  five  units. 

each  com  'osed  of  a  54  in.  Worthington  cent  rifugal 

pump  ci.vct-connected  to  a  1,000  b.h.i'.  Carcis- 

Diesel  engine.     The  duty  required  of  the  iiunips 

is    to  empty  the  dock  of  its   whole  contents- 
amounting  to    about    44   millio.i    gallons,   .say, 

200,000  Ions  of  water  on  an  18  ft.  ti  :le— in  2A  hours. 

Each  ])ump  is  proviJed  with  .54  in.  disehiir_'i 
I  branches  with  two  suction  branches,  each  40  i  i. 
udiameter.     The  mean  eajiacity  of  each  pump  i, 

act  less  than  58,000  gallons  per  minute,  and  tlie 
f)nunpH  are  designed  to  work  against  a  maximum 
Lstatic  head  of  48  ft.  when  ruiming  at  a  s])cccl  of 
WSOrevs.  permin.  Twoof  thcengincs  and  purii[)s 
"  1  also  designed  so  that  tlicy  are  able  to  immj) 
indor  exceptional  circumstances  against  a  maxi- 
mum liead  of  01  ft.  when  required  for  drainage 
puri)08es.  Two  others  are  arranged  so  that 
U  necessary  they  can  punq)  water  from  the 
entrance  chaimel  into  the  dock  when  used  a.i  a  wot  dock,  and  so 
provide  against  any  shortage  ^of  water  in  the  dock  through  leakage 
or  otherwise.  The  engines  arc'of  the  vertical  two-cydc,  four-cylinder 
IJicscI  tj-pc,  built  at  the  works  of  Jle-ssra.  Carets  frurcs,  of  Ghent, 
'«  the  order  of  the  Worthington  I'ump  Co.  Kach  of  the.se  engines 
's   capable  of   develojiing   its  nornuil  output  of   1.000  D.H.P.  and 

"n  overload  of  10  per  cent,  for  two  hours  when  running  at  180  revs. 


per  min.  Each  of  the  cylinders  has  a  diameter  of  510  mm.,  the  stroke 
of  the  pistons  being  660  mm.,  and  when  the  engines  are  developing 
1,000  B.H.p.  at  180  revs,  per  min.  the  mean  effective  pressure  is  GT5 
atmospheres. 

These  engines  mark  a  distinct  departure  in  Diesel  engine  design, 
inasmuch  as  thej'  are  fitted  with  marine  type  crossheadg,  very 
similar  in  design  to  those  so  well  known  to  the  steam  engineer,  instead 
of  the  usual "  tnmk  "  type  piston.  These  crossheads  run  in  efficiently 
water-cooled  guides,  which  thus  take  the  thrust  that  formerly  came  on 
the  side  of  the  engine  cylinders.  Tliis  allows  much  greater  clearance 
to  be  given  to  the  pistons,  and,  further,  eliminates  risk  of  seizure. 

Two  fuel-pumps  are  employed,  each  pump  having  two  plungers, 
one  for  each  cylinder.  Distributors  are  not  used,  fuel  being  delivered 
direct  to  each  fuel-valve.  Both  pumps  are  imiformly  controlled  by 
the  governor,  which  is  placed  between  the  two  middle  cylinders. 
This  governor  is  of  the  Hartmig  type,  and  is  driven  from  the  vertical 
shaft  in  the  usual  manner.  The  scavenge  pump  delivers  air  at  about 
5  lb.  per  square  inch  pressure  to  the  scavenge  valves,  four  of  which 
are  situated  in  each  cyUnder  cover.  These  valves  are  driven  in  an 
ingenious  manner,  two  valves  being  operated  from  one  lever. 

The  high-pressure  air  pumps  are  of  the  quadruples  water-cooled 
tj'pe,  delivering  air  for  fuel-injection  and  starting  purposes.  This 
air  is  first  dehvered  to  the  injection  vessel,  one  of  which  is  supplied 
with  each  engine.  The  overflow  from  this  injection  vessel  is  suffi- 
cient to  keep  fully  charged  two  steel  vessels  used  for  starting  purposes, 
the  average  pressure  of  these  receivers  being  about  65  atmospheres. 
These  air-vessels  are  inter-connected  with  each  other  and  with  an 
auxihary  motor-driven  compressor.  This  compressor  is  capable  of 
charging  any  of  the  starting  air-vessels  up  to  600  lb.  per  square  incli 
in  four  hours.  It  will  thus  be  seen  that  the  contingency  of  any  engine 
not  being  able  to  start  through  loss  of  air  has  been  amply  proWded 
against,  as  each  engine  will  have  the  other  engine's  sujjply  of  air  to 
draw  upon,  in  addition  to  the  auxiliarj'  compressor,  m  the  extremely 
unlikely  event  of  the  entire  supply  failing.  Owing  to  the  water-level 
b3ing  consi:!erably  above  the  engine-room  level,  the  air  vessels  are  sup- 
ported in  a  special  cradle,  and  do  not  touch  the  side  or  bottom  of  the 
pit  in  wliich  they  stand.  This  arrangement  also  allows  them  to  be 
readily  withdrawn  for  jjeriodical  i)ainting. 

Xoise  in  the  engine  room,  which  might  be  occasioned  by  the  mrush 
of  suction  air,  has  been  pro\'idcd  for  by  the  use  of  suction-air  silencers. 


These  have  been  arranged  on  the  engine-room  wall,  and  the  whole  of 
the  air  .supply  to  each  scavenge  pump  pa3.ses  through  these  silenccrB 
before  gomg  to  the  engine.  In  order  thai  the  scavenge  air  shall  not 
Ijf  supplied  to  the  cylinders  at  too  high  a  ])re.ssure,  blow-off  valves 
are  arranged  in  the  scavenge- |)ipe  collector;  these  ralves  opening 
at  K  lb.  [>er  square  inch. 

The  exhaust  leaves  the  engines  through  ports  in  the  side  of  tho 
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cylinders  and  is  then  taken  through  ivater-eooled  down-take  pipes 
to  a  collector-pipe  situated  below  the  engine-room  floor.  From  the 
collector-pipe  the  exhaust  is  taken  up  the  engine-room  wall  to  the 
sUeneers,  which  are  situated  50  ft.  above,  i.e..  on  the  ground  level, 
and  from  there  to  an  outlet  well  above  the  roof  of  the  building. 
It  \^'ill  thus  be  seen  that  the  exhaust-pipe  line  is  a  very  long  one,  and 
special  precautions  have,  therefore,  been  taken  adequately  to  pro- 
vide for  expansion  and  contraction. 

Under  each  engine  cylinder  is  a  ring  for  collecting  the  cylinder 
lubricating  oil  and  to  prevent  it  mixing  with  the  oil  in  the  crank-pit. 
The  oil  from  the  collecting  ring  is  taken  away  to  a  separate  pump, 
and  in  this  manner  the  oil  consumption  can  be  economically  adjusted. 
A  speed-varying  gear  is  fitted  to  each  of  the  engines,  in  order  that  the 
speed  may  be  regulated  between  180  and  198  revs,  per  min.,  this 
variation  being  necessary  to  deal  with  the  varying  heads  the  pumps 
have  to  operate  against.  Ample  pro\'ision  has  been  made  in  the 
cylinder  jackets  and  covers  for  cleaning. 

For  placmg  the  cranks  in  starting  position  a  small  hand-barring 
machine  is  employed.  This  machine,  being  chain-driven,  is  a  dis- 
tinct improvement  upon  the  older  types  of  level-barring  gear.  The 
piston-cooUng  pumps  are  of  the  "  plimger-displacement  '"  type  and 
driven  direct  from  the  engine  crosshead,  the  water  being  forced 
through  the  centre  of  the  gudgeon  pin  up  the  piston-rod.  These 
pumps  have  been  foimd  to  give  excellent  results  in  practice. 

Three  Worthington  motor-driven  cooling-water  pumps  have  been 
supplied,  two  of  which  are  capable  of  dealing  with  all  cooling  water 
required  for  the  jackets,  pistons,  exhaust  pipes,  crosshead  guides, 
&c.,  the  remaining  set  acting  as  a  stand-by.  The  whole  of  the  cooling 
water  from  the  engines  rims  into  a  sump  situated  in  one  corner  of  the 
engine  room,  from  which  the  pumps  force  it  to  the  top  of  the  cooling 
tower.  The  water,  after  gra\-itating  through  the  cooling  tower, 
flows  through  the  cylinder  jackets  mider  a  practically  constant  head. 
This  method  of  cooling  has  been  foimd  by  the  makers  to  be  most 
satisfactoiy.  The  cooling  tower,  supplied  by  the  Midland  Engi- 
neering Co.,  of  Smethwick,  Birmingham,  is  of  the  "  natural 
draught ""  type,  and  is  60  ft.  high,  ha\-ing  a  base  36  ft.  by  20  ft. 

The  oil  fuel  is  stored  in  two  separate  tanks  of  25,000  gallon;. 
capacity  each,  situated  outside  the  engine  house. 


but  the  entrance  of  any  foreign  material  from  the  stuffing  box  to  the 
bearing  is  entirely  prevented.  On  the  discharge  side  of  each  pump 
is  provided  a  5-t  in.  sluice  valve  operated  by  a  hydrauhc  cylinder, 
working  at  a  pressure  of  800  lb.  per  square  inch,  the  water  mider  this 
pressure  being  taken  from  the  Mersey  Dock  Boards  hydraulic  supply 
station  near  by.  In  order  to  ensure  the  starting  of  the  pumps  imder 
any  conditions  ef  suction  lift,  priming  air  pumps  have  been  pro\-ided 
of  the  duplex  single-acting  Edwards  tj-pe.  These  pumps  are  driven  Vjy 
electric  motors  of  such  capacity  as  to  evacuate  the  main  pumps 
quickly  when  required.  The  control  of  the  priming  and  hydraulic 
valves  is  so  arranged  that  the  attendant  on  the  engine  platform  can 
at  will  manipulate  either  of  these  systems,  and  will  be  able  to  start 
any  unit  without  leaving  the  engine  platform. 

The  whole  of  the  auxiUary  plant  is  electrically  driven  by  motors 
supplied  with  current  from  4-10-volt  direct-current  local  supply,  all 
the  auxiUary  pumps  being  arranged  in  the  south-east  corner  of  the 
engine  room,  imderneath  the  switdibfiard  platfonn. 

The  engine  house  is  equipped  with  a  15-ton  overhead  traveUing 
electric  crane,  which  was  used  for  erecting  the  pumping  machinery, 
and  the  engitie  house  is  ventilated  by  six  electrically-driven  Davidson 
'■  Sirocco  ''  fans  drawing  air  from  abo\  e  the  quay  level,  and  discharg- 
ing it  near  the  floor  level. 


I'm.  2. — Unb  of  tue  Uikskl  I'ljii- 


Two  inlernicdiato  fuel  tanks,  each  of  500  gallons  capacity,  are 
BitUiited  in  the  oi:gir.o  room,  and  the  oil  from  the  main  fuel  storage 
flows  into  them  by  gravity.  These  two  tanks  arc  surroimded  by  a 
gnllciy,  HO  that  ca.sy  access  to  the  valves,  &c.,  o:i  the  tanks  can  be 
obtained. 

Kach  pump  urit  is  constructed  in  halves,  tlio  discharge 
brnrch  leiuling  from  the  upper  jiurt  of  the  casirg.  The  impellers 
nrc  of  cjwt-iron.  canicil  on  Mciiicph  stfd  shaft;;.  The  jjuinp 
KarirgH  are  of  tlie  ring-oiled  type,  and  are  entirely  .separated  from 
Ihc  BliiniiiK  boxcii,  HO  that  rol  only  is  continuous  lubrication  ensured. 


ON  THE  CAUSES  OF  lONISATION  OF  THE 
ATMOSPHERE. 

BY   J.    A.    FLEMINLJ.    M.A.,    D.SC,    F.R.S. 

Summary. — In  connection  with  the  propagation  of  electric  waves,  the 
Author  considers  the  production  of  a  permanently  ionised  layer  in  the 
earth's  atmosphere  by  light-propelled  ions  from  the  sun. 

Correspondents  of  The  Electrician  continue  to  discuss  in 
its  columns  the  question  of  the  ionisation  of  the  atntosphere  in 
reference  to  radiotelegraphy.     Sonte  of  them  express  doubt  or 
disbelief  in  the  existence  of  this  ionisation,  cr  at  any  rate  call 
for  proof  of  it.      In  two  recent  lectures  on 
photoelectric  phenomena  at  the  Royal  Insti- 
tution  the  wniter  laid  some  stress  on  the 
probable  sliare  taken  in  tins  ionisation  pro- 
duction by  light-propelled  ions  reaching  our 
atmospliere  from    the  sun.     As  no  reference 
to  these  lectures  ha:;  so  far  appeared  in  The 
I'^LECTRiciAN,  tlu>  writer  ventures  to  repro- 
duce here  some  of  the  facts  and  arguments 
put    forwaid   in   the   second    of   the   above 
lectures  as  a  contribution  tc  this  discussion. 

One  of  ll.e  questions  concerned  is  that  of 
the  ga;icous  ccmposition  of  the  upper  layers 
of  the  terrestrial  atmosphere  and  of  the 
action  of  tdtra-violet  light  upon  it.  Tlie 
chemical  constitution  of  our  atnu  sphere  was 
the  subject  <.f  a  ]{oyal  Institution  discourse 
by  Sir  jjuucs  IJewa'r  a;!  far  back  as  MO?.,* 
and  mentioned  in  a  Presidential  Address  by 
iiim  to  tlie  British  Association  in  the  sante 
ycar.f 

He  siiowed  that  broadly  speakii'g  tlie  at- 

inc  sphere  cmild  be  divicL-d  into  two  regions, 

a  lower  in  w  hicli  winds  and  conviction  keep 

the   alm(.;;])heric   constituents  mixed  up,  so 

I  hat    tile    percentage    composition    remains 

lairly  consiant,  and  a  higher  region  in  which 

1  he   gases   sort    themselves    (iUt    in   order  of 

density  set  that  the  upper  levels  must  c(  nsist 

.  f   hydrogen   and  helium  with  the  possible 

jircsence  (  f  some  of  tlie  rarer  gases. 

The  n'.all.i  malical  cor.sideralion  of  the  problem  o.i  the  lines 

taken  by  Ileinricli,  Ferrel  and  I  l;e  autliorj  sliows  that  on  ccrtaiu 

aKuumplions  as  to  tlie  temperature  gradient,  tlie  oxygen  and 


•  "  Problems  of  the  Atnicisplinc."     See  "  I'roc."    Roy.   Inst.,  vol. 
XVIl.,  p.  22:t,  Kriday  Kvcninn  Discnunsc,  April  II,  1002. 

t  ■'  H.A."  Kcport.  Hclfnsl.  liHl2. 

I  Ser  .1.  A.   I'lcining  '•  (In  AtiMi.s|iluTic  Refraction  and  its  Bearing  on 
the  Transmission  of  l';i<Tlionmi;ii,lM  Waves  Hoimil  the  Earth's  Surface. 
"  I'roc."  I'hjs.  .Soc.  (U.Mil).  vol.  \.\\  I,.  ]>.  :ilS    lllll. 
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nitrogen,  which  are  the  prevailing  ccmponents  at  lower  levels, 
die  away  at  and  above  a  height  of  100  km.  ( =  60  miles)  and  that 
at  higher  levels  the  atmospheric  constituents  are  chiefly  hydro- 
gen and  helium.  According  to  Wegener  there  is  also  some 
uiikno^\Ti  gas  of  very  small  density  which,  at  great  heights,  is 
ninre  important  tlian  hydrogen  and  responsible  for  the  auroral 
-i^.otruro  at  very  high  levels. 

Turning  tlien  to  the  possibility  r.f  r.tuKjspheric  ionisation  by 
ultra-violet  light,  we  have  the  well-ascertained  fact  that  air 
and  doubtless  also  hydrogen  and  helium  are  incapable  of  true 
liaseous  ionisation  by  wave-lengths  much  larger  than  1,.300  to 
1..500  Angstrom  units  (A.U.).  The  law  connecting  ionising 
potential  (Vq)  in  volts  witli  maximum  ionising  wave-length 
(/^)  in  A.U.  hao  been  established  in  a  number  of  cases  to  be 

¥5/0=12,000  (nearly). 

Hence,  since  the  icmising  potential  of  oxygen  is  nearly  equal  to 

9  volts,  if  the  above  law  is  applicable  tc  the  gaseous  atom  we 
must  have  ^=1,350  A.U.  nearly  for  oxygen. 

In  accordance  with  this  deduction,  experiment  shows  thai, 
the  true  light  ionisation  of  pure  dry  air,  which  produces  positive 
and  negative  ions  in  equal  number,  cannot  be  effected  except 
by  extremely  short  wave-lengths  lying  in  the  Schumann  and 
Lyman  regions  of  the  ultra-violet  spectrum.  Botli  Huggins 
and  Cornii  pointed  out  that  the  photographic  spectrum  of 
celestial  bodies  as  taken  at  the  earth's  surface  is  terminated 
pretty  sharply  at  or  near  the  wave-length  2,950  A.U.  Since 
quartz  is  not  transparent  to  wa^e-lengths  of  less  thaa  about 
1,850  A.U.,  and  since  this  quartz-light  will  not  ionise  air,  the 
proof  is  tolerably  complete  that  no  true  ultra-violet  light 
ionisation  of  air  can  take  place  at  low  levels  in  our  atmosphere. 
If  there  is  any  such  ionisation  as  proved  by  the  electric  conduc- 
tivity then  it  can  only  be  due  to  photo-electric  action  on  dust, 
ice  particles,  or  to  radioactive  matter  in  the  sea  or  soil  or  some 
indirect  photo-electric  process  which  yields  negative  ions. 

On  the  ether  hand  solar  light,  c wi  ig  to  the  high  temperature 
of  the  photosphere,  probably  does  contain  rays  of  short  wave- 
length lying  within  the  Schumann  (2,000  A.U.  to  1,000  A.U.), 
and  Lyman  (1,000  A.U.  to  less)  regions.  Hence,  even  although 
the  ionising  potential  of  oxygen,  nitrogen,  hydrogen  and  helium 
is  9  volts  and  upwards,  a  true  ultra-violet  light  ionisation  may 
take  place  in  the  levels  of  the  atmosphere  lying  perhaps  above 

10  km.  or  20  km.  height. 

This,  however,  does  not  explain  the  possibility  of  a  per- 
manently ioni.sed  layer.  It  would  merely  account  for  a  diurnal 
layer  irmised  by  day  or  in  the  side  of  the  atmosphere  facing  the 
sun  and  disappearing  by  night.  To  account  for  the  permanently 
ionised  layer,  which  it  has  become  the  custom,  though  as  the 
writer  thinks  somewhat  unappropriately,  to  call  the  Heaviside 
layer,  it  is  essential  to  show  cause  for  the  production  of  ions  of 
cne  sign  only  at  some  high  level  in  the  atmosphere.  Good 
reasons  have  been  given  for  supposing  that  the  photosphere  of 
the  sun  principally  consists  of  carbon,  probably  condensed  into 
flakes  of  soot  or  granules,  and  that  the  temperature  at  any  rate 
tf  its  cuter  portions  is  about  6,000°C.  to  7,000''C.  In  other 
words,  the  chief  light  and  heat-giving  portion  of  the  sun  is  a 
gigantic  carbon  filament  of  very  high  temperature.  Now  we 
know  that  such  incandescent  carbon  not  only  sends  out  ethei 
wave  radiation  but  emits  positive  and  negativu  electrons, 
chief! J  the  latter. 

In  the  Royal  Institution  lecture  the  writer  demonstrated 
this  thermionic  emission  by  the  following  experiment :  An 
incandescent  electric  lamp  with  a  carbon  filament  had  a  metal 
r-ylinder  tealed  withui  the  bulb  surromiding  the  filament.  This 
cylinder  was  connected  to  a  platinum  vnre  sealed  through  the 
bulb.  The  cylinder  was  connected  to  a  gold  leaf  electroscope 
and  a  charge  of  electricity  positive  or  negative  given  to  it. 
Under  these  conditions  when  the  filament  was  not  incandescent 
the  electroscope  held  its  charge  perfectly  whether  -J-  or  — .  If 
the  charge  was  — ,  then  when  the  current  was  switched  into 
the  carbon  filament  rendering  the  latter  incandescent,  the 
electroscope  was  discharged  slowly,  thus  showing  tjic  emission 
of  some  positive  ions.  If,  however,  the  charge  of  tlie  cylinder 
was   +,  tlien  on  sv\itching  on  the  current  the  electroscope; 


instantly  collapsed,  thus  proving  the  copious  emission  of 
negative  ions  from  the  incandescent  filament.  Theic  seems 
good  reason  for  adopting  the  view  of  Arrhenius  that  the  same 
thermionic  einission  is  taking  place  in  the  solar  photcsphere. 
If  so,  these  electrons,  chiefly  negative,  would  in  passing  out- 
wards through  the  reversing  layer  and  chromosphere  take  up 
and  condense  round  themselves  chemical  atom.s,  thus  forming 
negative  ions  of  various  sizes.  These  ions  would  then  be  pro- 
pelled by  light  pressure  outwards.  The  probability  of  this 
process  taking  place  as  above  suggested  was  endorsed  by 
Sir  James  Dewar  in  the  Royal  Institution  Discourse  above 
mentioned. 

It  is  a  comparatively  easy  matter  to  calculate  the  velocity, 
and  time  of  passage  from  the  sun  to  the  earth,  of  such  ions  of 
various  sizes  mider  the  action  of  sclar  light  pressm'e.  We  start 
with  the  known  facts  that  the  Maxwell  light  pres  .ure  in  dynes 
per  square  centimetre  ir.  numerically  equal  to  the  light  energy 
in  ergs  per  centimetre  cube,  and  that  the  best  value  of  the  solar 
constant  is  2-1  gram  calories  per  square  centimetre  per  minute, 
or  1-47  X  10®  ergs  are  imparted  per  second  to  a  perfectly  black 
surface  by  normally  incident  bright  sunshine  correctjd  for 
atmospheric  absorption.  Hence  it  follows  that  the  light  energy 
per  cubic  centimetre  is  40  X  10"'^  ergs,  and  the  light  pressure 
nearly  5  X  10"*  djaies  per  square  centimetre  at  the  earth's  surface. 
Light  intensity  at  the  sun's  sirrface  is,  however,  4:6,000  times 
greater  than  at  the  eai-th's  surface,  and  hence  the  light  pressure 
at  the  sun  is  2-3  dynes  per  square  centimetre.  These  figures 
show  that  1  cubic  mile  of  simlight  at  the  earth's  surface  con- 
tains light  energy  equal  to  14,710  ft. -lb.,  and  the  light  pressure 
is  2-8  lb.  per  square  mile.  At  the  sun's  surface  the  light  pres- 
sm-e  is  58  tons  per  square  mile  and  the  light  energy  per  cubic 
mile  is  302,300  ft. -tons,  or  energy  enough  to  throw  20  of  H.M.S. 
"  Queen  Elizabeth's"  15  in.  shells  over  the  top  of  Mont  Blanc. 
Supposing  then  we  consider  a  small  sphere  of  imit  density 
placed  near  the  smi's  surface  ;  1st  its  dianreter  be  d  cm.  Let 
P  be  the  light  pressure  per  square  centimetre,  and  let  g  be  the 
acceleration  of  gravity  at  the  sim's  surface.  This  last  is  27 
times  greater  than  gravity  at  the  earth's  surface  or  is  27  X  981cm. 
per  second  per  second.     Accordingly  the  weight  or  gravitation 

pull  on  the  particle  is  g-d^  and  the  light-pressure  push  is  -.d-V. 

P 
Hence  the  two  iust  balance  when  rf=l-5-  ,orwhea(;f=0-00013cm. 

<l 
or  13,000  A.U.     Schwarzschild  claims  to  have  shown  that  when 
the  circumference  of  the  particle  is  equal  to  the  wave-lengtn  of 
the  light  the  light-pressure  is  a  maximum,  but  t^iis  has  been 
disputed. 

We  can,  however,  calculate  easily  from  the  above  data  the 
time  required  for  particles  of  less  than  the  limiting  diameter 
(13,000  A.U.)  to  come  from  the  sun  to  the  earth,  starting  from 
rest.  Let  a  be  the  distance  from  the  sun's  centre  at  which  the 
particle  starts,  and  let  x  be  any  other  distance.  Let  v  be  the 
velocity  of  the  particle  at  x  and  pja  and  ,«/«  the  potential 
energies  at  a  and  at  x.     Hence  we  have  the  energy  equation 

f^    jj.     ft 


/2/t    2/« 

=-'V  TT—T' 


xdx 


,,_    / «  f     1x-a        a         1        1 
'"~V  27/,|2Vx''-«x+2  y/T?-axY''- 

Integrating  this  last  expression  between  the  limits  ,/•=«  and 
a;=a;,  we  have 

'= V  27*{^-^^^^+l log(x-^-f  \/x^^-2  log ^ j . 

If,  iiowover,  x=i)3,(X)0,(XX)  miles  is  the  radius  of  the  earth's 
orbit  and  if  rt=l33,000  niilesi=riidius  of  sun,  then  «/.c  is  1/215 
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or  a  small  fraction,  and  we  can  write  the  expression  for  the 
time  of  transit 

ix 

Now  it  is  easy  to  show  that 
2h    3Pa 


=\/|7l^+l*^g^f- 


^=-^-2^"- 


Hence 


/ 


3Pa 

d  ' 


-2qa 


Ax\ 

Hi 


But  the  last  teim  in  the  bracket  is  small  compared  with  x,  and 

hence  if  we  put  in  the  values  o=7  X  IQi"  cm.,  a-=15  X 10^^  cm., 

and  the  value  (7=27x981,  P=2-3dynes/sq.  cm.,  we  have  for  the 

time  of  transit  from  the  sun  to  the  earth  of  a  particle  of  diameter 

d  the  expression, 

15X1012 
1= —  seconds. 


J' 


49x101" 


-37  X 10" 


from  which  also  the  final  velocity  can  be  obtained. 

Suppose  we  apjjly  this  formula  to  calculate  the  time  of 
transit  of  spherical  ions  of  unit  density  of  three  diameters,  viz., 
1,600,  5.00U  and  10,000  A.U.  respectively,  we  find  the  times  to 
be  25  hours  17  minutes,  55  horns  33  minutes,  and  112  hours  17 
minutes. 

Again,  suppose  the  ions  not  to  start  from  rest  but  to  be 
ejected  from  the  sun  with  af  velocity,  say,  of  200  km.  per  second, 
and  then  to  be  propelled  by  light  pressure.  Taking  the  above 
three  sizes  we  fiud  the  velocity  of  arrival  at  the  earth's  surface 
and  kinetic  energy  to  be  1,900  km.  per  second,  1,000  km.  per 
second  and  550  km.  ^ler  second  respectively,  and  the  energies 
38,  325  and  780  ergs  per  particle.  If,  however,  we  consider,  not 
single  ions,  but  1  kg.  of  this  solar  dust  of  the  above  diameters, 
and  calculate  the  energy  brought  by  it  into  the  earth's  atmo- 
sphere, we  obtain  the  following  remarkable  figures.  Taking 
the  dust  particles  to  be  of  diameters  1,600,  5,000  and  10,000 
A.U..  the  energy  per  kilogram  brougjit  with  it  is  187  x  10^'  ergs 
=700,000  H. p. -hours  for  the  smallest  .size;  oOxlO"  ergs 
=  180,000  H.r.-hours  for  the  middle  size;  and  15x10^'  ergs 
^=55,(XX)  H.F.-hours  for  the  coarsest  dust. 

Hence,  as  much  of  this  finest  solar  du.st  as  one  could  carry  in 
one's  pocket  brings  into  the  earth's  atmosphere,  in  virtue  of 
the  enormous  velocity  acquii-ed  under  light  pressure,  energy 
sufficient  to  run  one  of  our  largest  battle  cruisers  at  full  speed 
for  24  hours.  The  energy  must  be  in  some  way  utilised.  It 
is  not  uiueasonable  to  consider  that  it  would  in  part  expend 
itself  in  ionising  the  upper  atmosphere.  In  any  case  it  is  itself 
electrified  and  brings  into  the  atmosphere  ions  chiefly  negative. 
These  in  virtue  of  their  small  size  and  in  consequence  of  the 
negative  electric  charge  of  the  earth  would  sink  very  slowly 
and  would  be  a  possible  cause  of  a  permanent  negatively 
ionised  layer  in  the  highest  levels  of  the  atmosphere.  As 
Arrhenius  has  shown  in  his  book,  '"  Worlds  in  the  Making," 
such  a  theory  can  be  applied  with  promise  to  explain  the  pheno- 
mena of  Aurora,  and  magnetic  storms  and  their  interconnec- 
tion with  sunspots.  Arrhenius  has  collected  a  number  of 
instances  which  show  that  there  is  a  delay  of  about  45  hours 
in  the  passage  of  a  sunspot  across  a  central  solar  meridian  and 
the  occuirence  of  a  terrestrial  magnetic  disturbance.  This 
interval  is  of  the  same  order  as  that  of  the  time  of  transit  of 
light  [)ropelled  ions  having  a  diameter  about  equal  to  the  wave- 
length of  yellow  light  travelling  from  the  sun  to  the  earth. 

If  this  projection  of  ions  takes  place  chiefly  from  sun  spot 
retrions  and  in  a  direction  normal  to  t!ie  sun's  surface,  then  since 
tin-  <arth  travels  about  16  million  miles  pei  day  in  its  orbit  it 
would  be  necessary  for  these  particles  to  be  aimed  at  a  ])oint 
riin^idrrably  in  front  of  the  earth  in  order  that  they  may  hit 
it  jiflcr  tlieir  two-day  journey  from  the  sun.  Even  then  it  is 
possililc  iniiny  tons  of  this  solar  electrified  dust  or  perhaps 
iiiiiidrids  of  tf)ns  may  reach  the  eaitli  in  a  j'ear.  It  is  not 
iu.stilinble,  therefore,  to  cont<!iid  that  there  is  no  probable  cause 
(or  till!  existence  of  a  permanently  ionised  layer  in  the  upper 


atmosphere.  We  have  in  these  light-projjelled  ions  coming 
from  the  sun  a  very  likely  source  of  that  permanent  ionisation 
which  is  required  to  account  for  some  of  the  phenomena  of 
long-distance  wireless  telegraphy.  Hence  the  suggestions 
made  by  the  writer  in  the  above-mentioned  lecture  were  to  the 
following  effect.  There  is  probably  at  high  levels  in  the  atmo- 
sphere a  permanent  ionisation  of  negative  sign  created  by  the 
arrival  in  it  of  light-propelled  ions  from  the  sun.  Again, 
within,  and  perhaps  below,  this  level  there  is  an  ionisation  by 
day  produced  by  solar  ultra-violet  liglit  of  wave-length  not 
greater  than  about  1,500  to  1,800  A.U.  This  last  ionisation 
will  be  annulled  or  greatly  reduced  at  night.  Lastly  any 
ionisation  at  lower  levels  must  be  photo-electric  or  perhaps 
radioactive  in  origin  and  cannot  be  due  to  true  light  ionisation 
on  gaseous  atoms. 

Nevertheless  we  have  in  these  three  sources  of  ionisation 
possible  causes  for  the  production  of  an  upper  permanently 
negative  ionised  layer  in  the  atmosphere  and  a  diurnal  or 
temporary  light-produced  ionisation  wliich  more  or  less  vanishes 
at  night.     These  are  just  the  conditions  required  to  make  some 
theory  of  ionic  refraction,  such  as  that  proposed  by  Dr.  Eccles, 
valid.     It  provides  a  layer  of  increased  wave  velocity  and 
variable  thickness  which  is  able  to  produce  an  inverted  mu'age 
effect  on  radiotelegraphic  rays  sent  upwards  and  bend  them 
down  again  earthwards  at  various  ranges  from  the  transmitter. 
According  to  the  most  recent  mathematical  investigations, 
by  Prof.  A.  E.  H.  Love,  who  has  confirmed  results  obtained  by 
Prof.  H.  M.  ^lacdonald,  the  full  discussion  of  the  problem  of 
diffraction  of  long  electric  waves  round  a  sphere  seems  to 
indicate  that  with  waves  20,000  ft.  in  wave-length  diffraction 
alone  will  account  for  the  daytime  propagation  of  radiotele- 
gi'aphic  waves  over  such  distances  as  3,000  miles.     Whether 
this  be  so  or  not,  it  is  perfectly  certain  that  some  additional 
agency  is  at  work  in  the  night  time.     The  onus  rests  on  tho.se 
who  reject  the  theories  built  on  atmospheric  ionisation  to  sub- 
stitute for  them  some  other  valid  explanation  of  the  iri'egu- 
larities  and  generally  greater  range  of  night  time  signalling. 
The  \rater,  however,  ventures  to  think  that  the  possible  ionisa- 
tion by  solar  light-propelled  dust  has  not  hitherto  been  suffi- 
ciently considered. 

It  is  perfectly  obvious  that  for  knowledge  of  the  physical 
state  of  the  atmosphere  abo\-e  a  height  of,  say,  20  miles,  we 
shall  have  to  rely  on  indirect  evidence  and  deductions  from 
observed  facts.  It  is  possible  that  by  using  directive  autenua> 
to  project  electric  rays  upwards  at  various  angles  and  tliscovcr- 
ing  wh?re  they  chief!)'  come  to  earth  again  we  may  be  alile  to 
employ  radiotelegraph v  as  an  atmosphere-exploring  agency, 
just  as  we  can  employ  a  searchlight  to  discover  reflecting  objects 
or  clouds  in  the  lower  levels  of  the  atmosphere.  This  and  all 
other  such-like  work  is,  however,  in  abeyance  during  the 
terrible  struggle  now  existing  between  all  European  nations 
in  aj'ms. 


APPARATUS  FOR  PROTECTING  ELECTRICAL  MA- 
CHINERY AGAINST  ABNORMAL  ELECTRICAL 
CONDITIONS.* 

BY    C.   C.    C.MIRARI). 

Summnrij. — The  author  deals  first  with  the  coinlitions  which  cive  rise 
to  abnormal  electrical  coiiditinns  of  a  transient  type,  such  as  those  due  to 
switching,  arcs  and  sparks.  .Methods  of  suppressing  arcs  to  earth  are 
descrilied.  The  author  then  passes  on  to  pressure  rises  between  the 
turns  of  electrical  windings,  and  those  due  to  causes  exterior  to  tin- 
system,  such  as  lightning.  \'arious  jjrotective  devices  are  described, 
such  as  water  jet  earthing  resistances,  the  Mosoioki  and  other  condcnsi-rs, 
(iiles'  valve  and  the  more  ordinary  lightning  arresters.  In  conclusion  the 
question  of  earth  plates  is  considered. 

The  picscnt  article  dois  not  deal  with  abnormal  conditions 
due  to  overloads  and  the  dangerous  conditions  of  the  current 
flowing,  but  essentially  with  tiansient  phenomena,  such 
as  siu-ges,  pressure  rises,  lightning  strokes,  &c.,  generally  of 
very  short  duration,  and  as  a  rule  not  directly  connected  to 
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or  caused  by  the  current  flowing,  and  which  manifest  them- 
selves by  the  breakdown  of  the  insidation  or  the  burning  out  of 
windings.  Such  abnormal  conditions  may  be  caused  by  con- 
ditions internal  to  the  system  or  external  to  the  system,  the 
latter  being  lightning  or  other  forms  of  atmospheric  electricity. 

\BNORMAL   ELECTRICAL   CONDITIONS   DUE   TO 
INTERNAL  CAUSES. 

Generally  speaking,  an  abnormal  electrical  condition  is  only 
of  consequence  when  it  takes  the  form  of  a  dangerous  rise  of 
pressure,  and  the  causes  internal  to  a  system  which  may  result 
in  such  rises  are — 

1.  Resonance. 

2.  Switching. 

3.  Arcs  and  sparks. 

(Compare  AV.  Duddell,  "  Journal"  I.E.E.,  Vol.  LII.,  1913,  p.  1.) 

1.  Pressure  Rises  due  to  Resonance. — .Any  electric  circuit 
containing  self-induction  and  capacity  has  a  natural  frequency 
of  oscillation  of  its  own,  and  oscillations  may  (if  the  apparent 
resistance  of  the  circuit  be  not  too  high)  be  set  up  m  it  if  the 
periodicity  of  the  supply  voltage,  or  any  harmonic  contained 
in  the  same,  agrees  with  this  natural  fi-equency. 

Resonance  with  the  fimdamental  frequency  of  the  supply  is 
practically  imknown,  and  we  need  only  concern  ourselves  with 
Jiarmonics.     Even  with  the  harmonics,  however,  imder  normal 


M^ 
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-Diagram  illustrating  Resonance  of  the  Fundamental 
Frequency  \vith  a  Potential  Transformer. 


conditions  of  loaded  cablesi  and  transmission  lines,  and  with 
modern  alternators,  resonance  phenomena  are  very  rare,  and, 
il  a  few  precautionary  rules  are  observed,  can  be  entn-ely 
guarded  against.  Among  these  rules  may  be  mentioned  the 
following  : — • 

1.  Never  run  alternators  up  or  down  in  speed  when  excited 
and  connected  to  cables  on  open  circuit.  If  this  be  done  there 
Ls  danger  of  passing  through  a  possible  resonance  of  an  upper 
harmonic. 

2.  Avoid  as  far  as  possible  switching  off  at  the  generating 
station  a  cable  connected  at  its  far  end  to  a  running  motor  or 
rotary.  These  latter  run,  after  the  cable  is  switched  off,  for  a 
short  time,  as  generators,  and  as  tiiey  slow  up  there  is  danger 
of  re.sonance  even  of  the  fundamental. 

3.  Avoid  arrangements  wliereby  the  self-induction  of  trans- 
formers may  get  connected  in  series  with  the  capacities  of  the 
feeders. 

As  an  example  of  3,  the  following  case,  given  by  Duddell,  is 
extremely  interesting  (see  Fig.  1 )  : — 

A  three-piiase  potential  transformer  P.T.  was  connected  to 
the  higli-tension  'bus  bars  l)y  fairly  long  lengtiis  of  cable,  each 
length  having  a  capacity  of  about  1/200  mfds.  to  earth.     The 


links  a,  b  and  c  were  provided  at  the  'bus-bar  end,  and  if  one 
of  these  only  were  closed  (as  at  b)  resonance  at  the  fimdamental 
frequency  occurred,  causing  a  pressm-e  rise  of  more  than  100 
per  cent.  This  was  due  to  the  follo\nng  :  The  neutral  point  of 
the  generator  was  earthed,  so  that  with  b  closed  there  was  a 
complete  circuit  via  earth  through  the  self-induction  formed 
by  two  legs  of  the  potential  transformer  and  the  capacity  of  the 
cable,  and  as  it  happened  there  were  just  of  the  proper  values 
to  cause  the  resonance.  It  will  be  observed  that  if  the  links 
a,  b  and  c  had  been  connected  together  in  the  form  of  a  three- 
pole  switch  this  dangerous  condition  of  aiTairs  could  not  have 
happened. 

2.  Pressure  Rises  due  to  Switching. — Two  cases  may  be 
.considered :  Firstly,  the  sudden  breaking  of  an  inductive  load  ; 
and,  secondly,  the  sudden  switchmg  on  of  a  condenser  as  when 
an  luiloaded  cable  is  switched  on  to  a  generator. 

Breaking  an  hiductive  Circuit.- — -If  a  circuit  containing 
a  large  amount  of  self-induction  be  suddenly  broken,  con- 
siderable rises  of  potential  can  occur.  The  most  commoq 
case  is  the  breaking  of  a  field  circuit  of  a  generator  or 
motor.  If  an  air-break  switch  be  used  the  arc  formed  on 
breaking,  acting  as  a  gradually  increasing  resistance  intro- 
duced into  the  circuit,  mitigates  the  eSect.  In  order  to 
guard  entirely  against  pressiu'e  rises  with  field  switches,  it  is 
usual  to  use  a  non-inductive  discharge  resistance,  which 
is  connected  across  the  circuit  to  be  bvoken  at  the  instant 
of  rupture.  The  inductive  energy  stored  in  the  winding 
can  then  discharge  through  this  resistance  without  danger. 
Very  serious  pressure  rises  can  be  obtained  if  inductive  con- 
tinuous-current circuits  be  broken  by  means  of  oil  switches. 
Under  these  circumstances  the  current  is  broken  very  rapidly, 
and  a  rise  of,  say,  10,000  volts  on  a  220-volt  circuit  is  possible. 
For  this  reason  the  use  of  oil-break  smtchgear  on  continuous- 
current  circuits  is  not  to  be  recommended. 

Suddenly  Switching  on  of  a  Condenser ;  Cable  Charging. — If 
an  uncharged  cable  be  suddenly  switched  on  to  a  generator,  then, 
in  the  general  case,  the  pressme  across  the  cable  may  rise  momen- 
tarily to  a  maximum  of  twice  the  generator  pressure.  This  is 
analogous  to  the  case  of  the  ballistic  galvanometer,  in  which, 
when  the  damping  is  small,  the  hiitial  deflection  on  switching 
it  into  circuit  is  twice  the  steady  deflection.  If  the  switch 
happens  to  make  contact  at  the  maximum  value  of  the 
E.M.F.  wave  (supposing  the  supply  to  be  an  alternating- 
current  one),  then  the  theoretical  maximum  rise,  which  is, 
however,  never  reached  in  practice  with  a  good  sAvitch,  is  up  to 
2-8  times  the  root  mean  square  voltage  as  measured  in  the 
voltmeter.  This  voltage,  however,  only  endures  for  less  than 
one-half  period,  and  with  modern  machinery  is  quite  harmless. 
The  pressure  rise  on  switching  on  an  unloaded  cable  may  be 
accentuated  by  the  use  of  a  bad  form  of  switch,  which  makes 
intermittent  or  imperfect  contact  on  closing.  Tlie  explanation 
of  this  is  as  follows  :  If  at  the  first  contact  the  cable  is  left 
charged  at  potential  -|-E,  and  then  contact  is  made  again  at 
the  middle  of  the  following  half  period 'when  the  generator 
voltage  is  —e,  the  change  of  voltage  applied  to  the  condenser 
is  E-f-e,  and  the  first  swing  may  amoimt  fo  1{Fi+e).  The 
extreme  case  is  when  E  equals  e — i.e.,  when  the  cable  was  left 
fully  charged  as  the  result  of  the  first  contact.  The  pressure 
rise  about  zero  caused  by  this  extreme  swing  from  positive  to 
negative  is  2(e-|-e)— e=3e.  We  thus  see  that  simple  cable 
charging,  even  with  an  imperfect  switch,  cannot  give  a  greater 
pressure  rise  than  •1-2  times  the  root  mean  square  voltage  as 
measured  on  the  voltnreter,  this  rise,  moreover,  not  lasting 
move  than  one-half  period. 

Some  years  ago  it  was  the  fasliion  to  guard  against  this  form 
of  pressure  riae  by  using  cable  charging  gear.  The  best  form 
such  gear  can  take  is  undoubtedly  that  of  a  high  resistance 
tiirough  which  the  cable  is  gradually  charged.  Of  late  years, 
however,  it  has  been  recognised  that  such  arrangements  are 
really  not  necessary,  and  cable  charging  gear  is  now  very 
rarely  called  for.  This  Ls  especially  the  case  if  good  oil  switches 
be  used  that   close   cleanly  without  any  chattering  of  the 

contacts. 
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Makin]  and  BreaMng  a  Circuit  containing  both  Self-induction 
and  Capacity. — In  general  the  capacity  of  the  calile  is  in 
parallel  with  the  self-induction  of  the  load,  the  simple  case 
being  represented  in  Fig.  2.  If  the  points  a  and  b,  having 
been  connected  to  a  generator,  are  suddenly  separated  there- 
from without  any  sparking,  the  whole  of  the  energy  stored  in 
the  magnetic  field  of  the  coil  L  is  transferred  to  and  stored  in 
the  condenser.  If  the  cm-rent  which  had  been  passing  through 
the  self-induction  were  I,  then  the  stored  energy  in  the  coil 
was  -JLP. 

Assuming  that  the  condenser  of  capacity  C  was  not  appre- 
ciably charged  before  the  circuit  is  broken,  and  becomes 
charged  to  the  voltage  E  as  a  result  of  the  transfer  of  energy 
from  the  coil  L  to  the  condenser  C,  then  the  amoimt  of  energv 
stored  in  the  condenser  is  ^CE'-.  Now,  if  the  transfer  occur 
without  loss,  these  two  energy  quantities  must  be  equal  to  each 
other — i.e., 

iLP=iCW,  or  E/I=\/L7C. 

Knowing,  therefore,  the  ratio  of  self-induction  to  capacity 
in  any  given  case,  we  can  calculate  the  voltage  rise  for  the 


Fig.  2. — Di.\gr.vji  ii.i,i;sTR.\TrNO  gexeral  case  of  Cap.^city  in 
Parallel  with  Self-Ixduction. 

rupture  of  any  particular  cuiTent.  If  the  self-induction  be 
very  considerable  as  compared  with  the  capacity,  a  large  rise 
is  to  be  expected.  This  is  what  happens  with  field  coils  of 
machines  as  mentioned  above. 

When  considering  cables  or  transmission  lines  we  can  reduce 
the  different  cases  to  the  two  extremes — viz.,  the  very  short 
cable  or  the  very  long.  In  general,  the  undergroiuid  cables  and 
power  lines  in  this  coimtry  come  under  the  first  category,  and 
may  be  electrically  represented,  according  to  Dr.  Kennelly, 
l)y  the  arrangement  shown  in  Fig.  3,  in  which  the  capacity 
of  each  of  tlie  two  condensers  is  equal  to  one-half  of  the  capa- 
city of  the  cable,  and  the  self-induction  and  resistance  of  the 
coil  between  them  are  equal  to  the  self-induction  and  resistance 
of  Hip  wtii)!e  cable. 


:t 


FlO.    3. — DlA<iRAM    ILLl'STBATrSG    ELECTRICAL    REPRESEXTATIO.V    OF 

Short  Cable  or  Trans.missiox  Lixe. 

Very  long  cables  cannot  be  represented  so  simply.  If  such 
a  cable,  open  at  the  far  end,  be  suddenly  connected  to  a  genera- 
tor a  wave  of  current  flows  down  the  line  and  is  reflected  back 
from  the  far  open  end  ;  at  this  reflection  at  the  far  end  the 
I'.D.  of  the  wave  i.s  doubled.  The  reflected  wave  on  reaching 
the  generator  i.s  reflected  once  more,  but  tiiis  time  without 
increase  in  amplitude  but  reversed  in  phase.  It  will  thus  be 
seen  that  the  wave  will  travel  backwards  and  forwards.  If  it 
wliould  iiappi:n  that  the  transmission  line  is  of  .such  a  length 
that  the  reflected  wave  ju.st  arrives  back  at  the  generator  wlien 
tlip  rotor  liHS  advanced  by  half  a  period,  the  wave  will  start  olf 
a^ain  reinforced  with  another  impulse  from  the  generator. 
That  is  to  "ay,  if  the  length  of  line  is  equal  t<i  one  quarter  of  the 


wave-length  corresponding  to  the  frequency,  a  building-up  of 
the  voltage  at  the  far  open  end  of  the  line  can  take  place.  In  an 
ordinary  cable  the  velocity  of  propagation  of  the  wave  is  about 
86,000  miles  per  second.  "With  a  periodicity  of  50,  therefore, 
in  half  a  period  ((.e.,  l/IOO  of  a  second)  the  wave  could  travel 
to  the  far  end  of  a  cable  430  miles  long  and  back  again.  Thus 
a  cable  430  miles  long  on  .50  periods  would  show  this  effect. 
Naturally  no  such  cables  of  this  length  are  likely  to  be  used  in 
this  country.  With  overhead  lines,  as  the  velocity  of  propa- 
gation is  very  much  quicker,  being  nearly  equal  to  the  velocity 
of  light,  the  length  necessary  to  give  this  form  of  resonance 
^vith  the  fimdamental  frequency  is  much  greater. 

On  the  other  hand,  if  we  consider  the  higher  harmonics,  then 
the  length  of  c&ble  necessary  to  produce  the  effect  is  much 
smaller,  and,  as  a  matter  of  fact,  con.siderable  rises  of  pressure 
due  to  this  cause  are  on  record.  Likewise  high-fi-equency 
oscillations  caused  by  sparks,  faults.  &c.,  may  also  be  the  cause 
of  such  phenomena  with  short  cables. 

It  should  be  added  that  with  loaded  lines  the  effect  is  not 
present. 

Conditions  Necessary  lor  an  Aperiodic  Dischai^e. — If  an 

electric  discharge  occur,  for  example,  across  a  spark  gap  con- 
nected between  a  circuit  and  earth  the  discharge  may  be  of  an 
oscillatory  nature,  exactly  like  the  discharge  from  a  condenser. 
If,  however,  the  ohmic  resistance  in  series  with  the  spark  gap 
be  high  enough  the  discharge  ceases  to  be  oscillatory  and  be- 
comes aji  aperiodic  one,  the  current  flowing  gradually  de- 
creasing to  zero  without  any  reversal.  The  value  of  resistance 
necessary  to  have  this  result  may  be  calculated  from  the  con- 
stants of  the  circuit  concerned.  If  '"  C  "  be  the  electrostatic 
capacity  of  the  circuit  and  ""  L  "  the  self-induction,  and  "■  R  " 
the  resistance  through  which  the  discharge  passes,  then  if 
R=2\/L/C  the  discharge  just  becomes  aperiodic  in  nature  (see 
Graham,  "  Calculus  for  Engineering  Students,"  1896,  p.  238). 

If  we  are  considering  a  dischaige  from  a  transmission  line  we 
may  set  in  the  above  equation  the  values  of  self-induction  and 
cajjacity  per  mile  of  the  line.  Now,  VhjC  is  known  as  the  surge 
impedance  of  the  circuit.  If,  therefore,  the  resistance  be 
double,  or  more  than  double,  the  value  of  the  surge  impedance 
Jio  oscillation  whatsoever  can  occur. 

It  is  wrong,  however,  to  argue  from  this  that  the  size  of  the 
series  resistance  of  a  horn  lightning  arrester  must  have  this 
high  value  if  danger  of  voltage  rises  are  to  be  avoided.  A 
discharge  can  be  oscillatory  and  yet  be  quite  harmless.  The 
oscillation  is  only  dangerous  if  the  frequency  of  the  same 
happens  to  coincide  with  the  natural  frequency  of  a  part  of  the 
circuit  and  thus  gives  rise  to  resonance  phenomena.  Some 
writers  have  made  some  rather  elaborate  calculations  and 
deductions  ba.sed  on  this  fallacy.  The  great  thing  is  that  the 
oscillation  should  be  rapidly  damped  out.  This  will  occur 
with  values  of  resistance  much  smaller  than  the  critical  value 
given  above. 

3.  Pressure  Rises  due  to  Arcs  and  Sparks. — The  chief 
physical  fact  in  (■(iniiection  with  arcs  and  sparks  which  renders 
them  a  source  of  danger  of  pressure  rises  is  their  electiical 
instability.  This  instability  is  due  to  several  causes.  In 
the  first  instance,  and  speaking  generally,  if  the  current  be 
increased  through  an  arc,  its  resistance,  or  back  E.M.F., 
decreases.  This  allows  more  current  to  be  forced  through 
with  further  decrease  of  resistance  of  the  arc.  If  a  steadying 
device  be  not  used  the  current  goes  on  increasing  indefinitely. 
On  the  other  hand,  if  the  current  be  decreased,  the  volt  drop 
across  the  arc  increases  and  thus  there  is  a  tendency  to  sup- 
press the  arc  altogether.  In  other  words,  the  current  through 
an  arc  either  tends  to  increase  suddenly  to  infinity  or  to  sud- 
denly suppress  itself.  It  is  more  especially  this  property  of 
suddenly  suppressing  the  current  which  is  the  really  dangerous 
feature  of  arcs  and  sparks. 

At  this  point  it  may  he  mentinned  that  in  this  conneetiiui  the 
chiuacteristics  of  arcs  and  sparks  are  \erv  similar.  In  fact, 
Duddell  (sec  "  Proceedings"  liL-^t.  Elec.  Kng.,  Vol.  Idl.,  I'.tl3, 
|).  10)  states  that  the  electric  spark  possesses  the  same  insta- 
l)ilijv  as  the  arc,  but  in  an  enhanced  degree. 
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It  is  obvious  tliat  the  quicker  the  arc  formed  between  two 
contacts  in  a  circuit  containing  self-induction  is  broken  the 
hi,i;her  will  be  the  potential  rise.  The  maximum  possible 
value  of  the  rise  for  an  instantaneous  rupture  maybe  obtained 
as  follows :  To  fix  matters,  a  numerical  example  may  be 
considered  (vide  Duddell  ibid).  A  mile  of  two  0-5  sq.  in.  cables 
laid  m  non-metallic  ducts  at  4  in.  centres  has  an  induction  of 
about  1-6  millihenries,  a  capacity  about  0-1  mfd,  and  a  resist- 
ance of  0-176  ohm.  Neglecting  the  self-induction  of  the 
maclu'ne  and  regarding  the  circuit  as  made  up  in  the  way 
shown  in  Fig.  3  we  get 


Vq-V  0/ 


6xlQ-3_     / 


1/4x10- 


^/64xl03-2.-)2. 


That  is  to  say,  if  we  assume  that  a  current  of  500  amperes  be 
instantaneously  ruptured,  then  the  whole  of  the  stored  electro- 
magnetic energy  is  transformed  into  electrostatic  energy 
charging  up  what  capacity  is  available,  and  the  maximum 
possible  pressure  rise  in  this  case  is  252  times  500  volts,  viz., 
126,000  volts.  The  fact  that  breaking  currents  through  such 
cables  does  not  result  in  such  rises  is  due,  of  course,  to  the  fact 
that  a  break  approaching  an  instantaneous  one  is  rarely  ob- 
tained. The  large  cm-rent  arcs  produced  on  the  operation  of 
direct-current  circuit  breakers  are  not  generally  dangerous,  in 
that  they  do  not  fulfil  the  condition  of  instability  set  forth  ai 
the  beginning  of  this  section  ;  that  is,  with  increase  of  current 
through  them,  the  voltage  across  them  goes  up  rather  than 
decreases.  If  magnetic  blow-outs  be  used,  pressure  rises 
running  into  hundi-eds  of  volts  may  be  obtained,  but,  of  course, 
such  rises  ■n'ith  decent  machinery,  are  harmless  On  the  other 
hand,  it  often  liappens  that  a  short  circuit  arc  in  cable  systems, 
whether  of  coutinuoiis  or  alternating  current,  is  suppressed 
very  suddenly  with  consequent  trouble,  which  shows  itself  by 
the  breakdown  of  insulation  in  other -parts  of  the  system. 
What  actually  happens  is  that  electric  waves,  or  impulses 
liaving  steep  wave  fronts,  start  from  the  scene  of  the  disturb- 
ance and  travel  in  all  directions.  Where  they  impinge  on  the 
\vindings  of  machinery  there  is  a  tendency  to  breakdown  the 
insulation  between  the  end  turns.  Reflection  may  also  occm- 
with  doubling  of  the  amplitude  of  the  wave. 

The  causes  of  thia  sudden  breaking  or  quenching  of  the  large 
current  arcs  may  be  the  strong  magnetic  field  produced  by  the 
cmrent  itself,  which,  of  course,  tends  to  ruptiu'e  the  circuit  : 
again  with  insulated  mains  in  enclosed  spaces  gases  are  pro- 
duced from  volatilisation  and  splitting  up  of  the  insulating 
material  :  the  cooling  effect  of  large  masses  of  metal  would  also 
be  contributor}'.  It  must  be  understood  that  this  sudden 
cessation  of  the  arc  is  a  different  phenomenon  to  the  electric 
instal)ility  which  may  be  introduced  into  a  circuit  by  means  of 
an  arc.  With  arcs  formed  between  horns,  and  which  gi-aduaHy 
increase  in  length  as  the  arc  ascends,  both  phenomena  may 
exist.  Tliere  is  a  tendency  to  break  the  arc  when  the  current 
is  a  maximum  and  also  the  arc  as  it  increases  in  length  may 
render  the  whole  circuit  imstable,  as  naturally  the  longer  an  arc 
is  the  less  steadying  effect  has  the  resistance  which  is  in  series 
with  it.  Another  cau.se  of  instability  of  an  arc  is  to  shunt  it 
with  a  conden.ser,  "  because  should  the  current  through  the 
arc  decrease  due  to  any  cause,  the  P.D.  between  the  terminals 
of  the  arc  will  increase.  This  will  tend  to  cause  the  current  to 
flow  into  the  condenser  shunting  the  arc,  which  current  will  be 
diverted  from  the  arc.  It  should  tend,  therefore,  to  reduce 
still  further  the  current  through  it,  rendering  the  conditions 
more  unstable  than  without  the  condenser  as  a  shtmt "  (vide 
Duddell,  as  above). 

It  must  not  be  concluded  from  this  that  the  installation  of 
electrostatic  condensers  at  the  terminals  of  outgoing  lines  is 
dangerous.  These  in  a  sense  shunt  the  arc  formed  in  the  oil 
swtch.  As  a  matter  of  fact,  such  condensers  act  as  safety 
valves,  absorbing  high  frequency  surges  and  les.seningtlic  .steep- 
ness of  the  wave  front  of  the  incoming  travelling  waves.  It 
is  also  extremely  difficult  to  get  a  dangerous  pressure  rise  witii 
a  good  oil  switch  on  alternating  currents  under  any  conditions, 
providing,  of  cour.se,  the  oil  switch  functions  properly. 

-Vrcs  and  sparks  in  electi-ic  circuits  may  .'l^  iniidiiri"  oscilla- 


tions in  a  similar  manner  to  the  production  of  such  oscillations 
in  a  wireless  telegi-aphic  transmitting  circuit.  Such  a  trans- 
mitting circuit  consists  of  a  spark  gap  shimted  by  a  condenser 
and  self-iaduction  in  series.  If  the  supply  be  alternating  the 
condenser  charges  up  each  half  wave,  and  if  the  voltage  is  high 
enough  to  break  down  the  spark  gap,  one  or  more  oscillating 
discharges  occur  fi-om  the  condenser  through  the  spark  gap 
each  half  period.  A  similar  result  can  occur-  with  a  continuous 
cm-rent  supply  if  the  conditions  be  suitable.  These  high- 
frequency  oscillations  travel  about  the  system  and  give  evidence 
of  then-  presence  by  brealdng  do^vn  the  end  turns  of  the  wind- 
ings of  the  machines  or  transformers. 

One  fi-uitful  origin  of  such  dangerous  oscillations  is  the 
arcing  ground,  that  is,  a  spark  between  an  otherwise  insulated 
high-tension  system  and  earth.  Such  a  system  can  be  re- 
garded as  a  vast  wreless  aerial  transmitting  system,  wliich  is 
excited  with  a  spark  between  it  and  earth. 

(To  be  conlinned.) 


PHYSICAL  SOCIETY. 

At  the  meet:ng  held  on  May  28;h,  at  King's  College,  Strand, 
London,  W.C.,  Dr.  A.  Russell,  M.A.,  Vice-President,  in  the  Chair, 
a  Paper  on 

"Numerical  Relationships  between  Electronic  and  Atomic 
Constants  " 
was  read  by  Dr.  H.  S.  Allex.  il.A. 

It  has  been  pointed  out  by  Jeans  tiiat  he,  where  h  is  Pla:ick"s  con- 
stant and  (•  is  tlie  velocity  of  light,  has  the  same  physical  dimensions 
as  the  square  of  an  electric  charge.  Lewis  and  Adams  have  sug- 
gested a  relation  bpl  ween  these  quantities  of  the  form 


ch= 


Tliis  niav  be  written 


2?re-_(1.5/7r-)' 
he 
The 


45re)^ 


-=?, 


where  (j  i.s  7-28077  x  10-^  The  square  of  this  numerical  constant  is 
p=.5-.30O96  X  10-5.  The  charge  e  on  an  electron  in  E.S.U.  i.s  found 
to  be,  within  0-1  per  cent.,  9/;  x  10-".  The  ratio  e/m  of  the  charge  to 
the  mass  is  foimd  to  be  px  10--,  with  the  same  order  of  accuracy. 
The  occurrence  of  powers  of  10  in  these  expressions,  may  bo  acci- 
dental, or  may  depend  on  the  way  in  which  the  imits  of  length,  mass 
and  time  were  originally  defined.  Derived  quantities,  de])ending  on 
f,  m  and  c.  can  be  expressed  in  terms  of  simple  integers  (2,  3  or  4), 
powers  of  10,  p  and  n.  The  "  atomic  mass  of  an  electron  "  is  ap- 
jTcxima'cly  lOp. 

Prof.  0.  W.  Richardson  said  it  was  curious  that  the  value  of  <  and 
e/in  should  happen  to  be  simple  multiples  of  the  quantity  p.  Tliuse  two 
quantities  were  the  key  to  the  situation,  as  the  other  relations  followed 
more  or  less  directly  from  them. 

Mr.  S.  X>.  CH,iLMERS  said  it  wa.s  pos,sibIe  almost  with  any  set  of  quan- 
tities to  obtain  striking  nuraeiical  relationships.  It  wa.s  only  wlieu  a 
physical  significance  was  sought  for  that  it  could  \k  seen  whether  tlun- 
were  anything  but  coincidental. 

Dr.  W.  Wilson  said  that  if  the  uiut3ofraas.s, length, temperaturcdiffer- 
cnco,  &c.,  were  so  chosen  as  to  make  the  universal  constants  such  as 
Planck's  /i.  the  gravitation  constant,  &c.,  each  equal  to  unity,  the  unit  of 
ma.ss  which  had  to  be  adopted  was  p  gram. 

Prof.  Zklenv  em|)ha.sisi-d  the  importance  of  searohini;  for  the  physical 
significance  attaclii-d  In  these  n-l:iti"iisliips. 

A  Paper  on 

"A  Method  of  Calculating  the  Absorption  Coelllcienls 
of  Homogeneous  X-Radiation  " 
wa8  read  by  .Mr.  II.  .Mnom:. 

The  action  of  Xradiation  when  passing  Ihnuigh  a  gas  is  to  libeiate 
electrons  from  the  ga.s.  The  number  of  electrons  emitted  by  any 
atom  in  a  beam  of  X-ruy.s  is  proportional  to  the  fourth-power  of  its 
atomic  weight  (or  po8.sibly  it.s  utomie  number)  (Moore,  "  Proc." 
Roy.  Xoc,  May,  1915).  Thus,  equal  numlx-rs  of  atoms  of  ditferent 
elemont.s,  when  subjected  to  similar  X-i-ay  bcatn.s,  will  liljerute 
nmount.s  of  electronii-  radiation  i)roportional  to  the  fourth  powers  of 
the  atomic  weiglit;»  of  the  elnneiil.s.  The  ab!or|)lion  coeflicients  are 
]iroporlii>nal  to  the  amounts  of  eleetronie  ladiation  lib-rated,  and, 
therefore,  the  absorjilions  of  two  clenn-nts.  wlien  <-qual  ninnbers  of 
atoms  are  ]pri-senl.  will  Ix-  proporlioiul  lo  llie  fnnrlli  ihumim  nf  their 
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atomic  weights.  The  corpuscular  radiation  liberated  in  the  vapoiir 
of  an  element  if  it  could  be  obtained  as  a  monatomic  vapour  at 
76  cm.  can  be  expressed  as  1-05  x  10»x  (atomic  weight)*,  taking 
the  corpuscular  radiation  in  air  as  imity.  The  absorption  co- 
efficient of  such  a  vapour  ■n'ould,  therefore,  be  this  number  of 
times  the  coefficient  of  absorption  of  air  for  the  same  type  of 
X-radiation.  The  absorption  of  any  element  is  proportional  to  the 
number  of  atoms  present,  and  ha'S'ing  calculated  the  absorption  in 
a  hypothetical  vapom-  of  this  type,  the  absorption  in  the  same 
element  in  any  condition  can  be  calculated  by  a  simple  density  law. 
This  is  clone  in  the  Paper  for  several  elements  (metals),  and  also, 
assuming  an  additive  law,  it  has  been  calculated  for  some  com- 
pounds. The  agreement  between  the  calculated  values  and  the 
values  obtained  by  different  observers  by  direct  experiment  is  quite 
close  over  a  considerable  range  of  radiations  and  absorbers.  When, 
however,  the  atomic  weight  of  the  absorber  is  higher  than  that  of 
the  radiator,  so  that  the  K  series  is  absent  from  any  secondary  radia- 
tion excited  in  the  absorber,  the  agreement  ceases.  A  possible 
explaiiatio."  of  thij  ir,  suggested  in  the  Paper. 

Prof.  0.  W.  Richardson  thought  the  Paper  made  a  considerable  addi- 
tion to  our  knowledge  of  the  process  of  ionisation  by  X-rays.  The 
primarj-  rays  in  being  absorbed  produce  some  ionisation,  and,  in  addition, 
excite  secondary  radiation,  which  in  turn  produces  more  ions.  The 
Paper  helps  to  make  clear  the  part  played  by  these  two  causes  in  the 
production  of  the  total  ionisation. 

Dr.  S.  Rrss  felt  that  the  Paper  conveyed  the  impression  that  one 
would  find  in  practice  the  same  value  for  the  absorption  coefficient  as 
obtained  by  calculation.  The  phenomenon  of  selective  absorption  must 
surely  set  severe  limits  to  the  range  of  wave-length  over  which  these 
relations  hold.  This  range  should  be  speci6ed.  How  would  the  author 
calculate  the  absorption  coefficients,  say,  for  aluminium  and  water  ? 
If  there  were  no  selective  absorption  A  /p  should  be  constant,  but  he  had 
recently  foimd  it  to  vary  over  a  wide  range. 

Prof.  Nicholson"  said  the  results  were  of  interest  to  those  engaged  in 
the  attempt  to  construct  models  of  atoms  and  molecules.  The  pheno- 
mena appeared  to  be  atomic  in  nature,  thus  bearing  out  the  idea  brought 
forward  by  Bragg  that  the  atom  preserves  its  identity  in  the  molecule. 
In  connection  with  the  law  connecting  the  absorption  with  the  fourth 
power  of  the  atomic  weight,  it  would  be  interesting  to  know  whether  it 
was  really  the  atomic  weight  or  the  atomic  number  that  should  be  em- 
ployed. 

The  Author  rephed  as  follows  :  The  formula  should  only  be  used 
where  all  the  types  of  radiation  excit«d  in  air  are  also  excited  in  the 
material.  He  had  had  considerable  trouble  in  getting  reliable  coeffi- 
cients owing  to  the  large  and  uncertain  scattering  corrections  which  had 
to  be  applied.  In  one  case  he  believed  an  observed  value  of  0-42  had  to 
be  corrected  to  0'2  or  less.  He  had  calculated  some  coefficients  for  gases, 
and  with  SO,  tlic  agreement  was  as  good  as  for  soHds.  It  should  be  pos- 
sible to  calculate  the  true  absorption  coefficient  for  water  and  aluminium, 
but  he  could  not  say  how  near  these  would  be  to  values  actually  deter- 
mined on  account  of  the  uncertain  scattering.  He  had  experiments  in 
progress  which  should  determine  whether  the  atomic  weight  or  the 
atomic  number  was  the  significant  quantity. 

Two  experiments  illustrating 

"Novel  Properties  of  the  Electron  Currents  from  Hot  Metals  " 
were  sliown  by  IVif.  O.  W .  Itic  ii akhsun.  .M..\..  D.Sc,  F.R.S. 

The  tirst  exjieriment  denionslrates  tlie  cooling  of  a  tmigsten  fila- 
ment when  an  electron  current  is  allowed  to  flow  from  its  surface. 
This  effect  is  analogous  to  the  cooling  due  to  latent  heat  when  a 
liquid  .evai>orales,  or  to  the  similar  phenomenon  due  to  the  heat  of 
reaction  when  a  gas  is  emitted  by  chemical  decorajiosition  of  a  soliil. 
An  experimental  lamp  containing  a  line  tiluncnt  of  double  tungsten 
is  placed  in  one  arm  of  a  balanced  Wheatstone  bridge  actuated  by 
the  current  which  heats  the  wire.  When  the  electron  current  i< 
allowed  to  flow,  by  completing  a  side  circuit  from  an  electrode  inside 
the  lamp  to  a  point  in  the  adjacent  arm  of  the  bridge,  the  galvano- 
meter i.s  deflected  in  a  direction  which  corresj^onds  to  a  reduction  of 
the  resistance  (and  temperature)  of  the  hot  filament.  The  precau- 
tions necessary  to  eliminate  fully  disturbances  due  to  various  sub- 
sidiary phenomena  are  considered  in  Papers  by  H.  L.  Cooke 
and  "the  speaker  in  the  "  Phil.  Mag.,"  Vol.  XXV.,  p.  624,  1913,  and 
ibid,  \'(>l.  XXVI.,  p.  472,  1913.  The  second  experiment,  in  which 
a  similar  exjierimental  lamp  is  used,  demonstrates  the  flow  of 
electron  currents  from  a  hot  filament  to  a  surrounding  cylinder 
ar/atiiet  various  o]>j)osing  P.D.s  up  to  about  1  volt.  On  accomit  of 
the  large  currents  from  timgstcn  this  effect  can  easily  be  shown  on 
11  giilvanoincler.  Tlio  data  can  be  usc<l  to  find  the  velocities  of 
Ihi- iinittcd  electrons  (cf.,  "  Phil.  Mag.,"  Vol.  XVI.,  ji.  .'i."!:!.  Vol. 
XVII..  p.  890,  Vol.  XVITI.,  p.  681). 

A  short  account  of  recent  experiments  on 

"High  Permeability  in  Iron" 
w.w  given  by  Prof.  I'.uvi.sr  Wiuson. 

When  iron  i.i  subjected  to  a  .strong  nuignetic  force  it  h«i  tin- 
eOeot  of  re<luciiig  the  iiermcabiJily  anri  increasing  (ho  hj'steresis  losij 


for  given  values  of  the  magnetic  mduction.  The  effect  can  be  largely 
removed  by  careful  demagnetisation.  It  was  thought  that  the 
earth's  magnetic  force  might  also  have  a  polarising  influence  upon 
exposed  iron,  and  an  effort  has  been  made  to  remove  it  by  placmg 
the  specimen  in  a  magnetic  shield,  and  carefully  demagnetising  it. 
The  permeability  correspondmg  to  small  values  of  the  magnetic 
induction  is  thereby  considerably  increased,  and  the  hystercds  loss 
diminished.  After  a  long  period  of  rest  in  the  shield  the  permea- 
bility has  somewhat  diminished,  and  on  taking  the  specimen  out  of 
the  shield  it  maintains  its  high  value.  Xext  as  regards  higher  forces. 
The  specimen  in  this  case  is  not  shielded,  but  is  subjected  to  a  mag- 
netismg  force  during  the  time  that  it  is  allowed  to  cool  through  the 
temperature  of  recalescence,  either  with  an  alternating  or  steady 
magnetic  force,  a  maximum  value  of  the  permeability  of  over 
10,000  is  obtauied.  In  the.se  experiments  the  material  has  been 
tested  on  the  form  of  laminated  squares  or  rings.  With  straight 
strips  8  cm.  long,  1-5  cm.  wide  and  0-053  cm.  thick,  built  into  the 
form  of  test  pieces,  the  effect  though  ])roduced  coidd  not  be  main- 
tained, and  the  specimen  with  ordinary  handlmg  was  reduced  to  the 
normal  state. 

An  experiment  showing 

"The  Difference  in  Width  of  the  Spectrum  Lines  of  Neon 
and  Hydrogen  " 

was  shown  by  JL-.  T.  R.  Mertox. 

For  acciu-ate  measmements  of  the  widths  of  spectrum  lines  an 
interference  method  must  beem])Ioycd,in  whichthe  optical  difference 
of  path  between  the  interfering  beams  can  be  varied,  the  widths 
being  calciUated  from  the  linuting  difference  of  path  at  which  inter- 
ference fringes  can  be  seen.  By  "  crossing  "  a  Fabry  &  Perot  etalon 
with  a  single  prism  spectroscope  it  is  possible  to  discriminate  between 
lines  arising  from  different  elements,  by  the  "  visibility  of  the  fringes." 
In  the  experiment  shown  a  vacuum  tube  containing  neon  and 
hydrogen  is  examined  in  this  way.  The  neon  lines  being  narrow 
show  sharp  interference  frmges,  but  for  the  hydrogen  lines,  which 
are  broader,  the  limiting  order  at  which  interference  can  be  seen  is  too 
low  for  fringes  to  be  visible. 


ASSOCIATION  OF  CONSULTING  ENGINEERS 
(INCORPORATED). 


Tlie  annual  general  mecthig  was  heltl  at  C'axton  Hall,  Westnimster, 
on  Jlonday,  -May  31,  1915,  Jlr.  (J.  .Midglev  T.\yi.i)K  presiding. 

The  Ho.voRARY  Secret.u!Y  (Mr.  A.  H.  Dykes)  having  read  the 
notice  convenuig  the  meeting  and  the  muiutes  of  the  last  ordinary 
general  meetuig,  and  the  said  minutes  having  been  confirmed. 

The  Cn.viUMAS  moved  the  adoption  of  the  report  of  the  Committee. 
an<l  stated  that  the  .\ssociatioii  had  recently  elected  several  pro- 
minent engineers  to  mendHTship,  and  from  what  could  be  gathere<l 
by  conversation  with  consulting  engineers  generally,  the  Association 
was  held  in  liigh  esteem,  and  it  was  confidently  anticii)atcd  that  in 
the  near  future  a  large  accession  to  the  number  of  members  would 
take  place. 

It  was  evident  that  the  Association  occupied  a  very  strong  position, 
and  in  course  of  time,  when  the  usefulness  of  the  Association  became 
better  known,  it  was  anticipated  that  it  would  include  in  its  ranks 
not  only  the  nuijority  of  the  consulting  engineers  ui  Westminster,  but 
also  in  the  United  Kingdom. 

It  was  somewhat  dillicnlt  to  convey  to  the  consulting  engineers 
in  the  country  all  the  work  licing  jierformed  by  the  Association,  but 
a  ])erusal  of  the  report  would  indicate  that  much  useful  work  had  been 
done  in  the  jiast  year,  and  that  the  Committee  were  active  in  further- 
ing the  interests  of  its  mend)cr.s. 

One  of  the  heaviest  works  undertaken  by  the  Committee  was  a 
consideration  of  the  model  G  'ueral  Conditions  of  Contract  issued  by 
the  Institution  of  ICIcclrical  Engineers,  and  to  which  considerable 
objection  had  been  taken. 

It  was  felt  that  general  conditions  of  contract  should  be  apiilicablc 
to  contracts  generally,  and  that  works  pertaining  to  the  electrical 
braTicli  of  the  i)rofessioi»  should  not  require  any  special  treatment. 
.\((i)rclingly  the  model  Goncral  Coiulitions  put  forward  by  the  Fust  it  u- 
linn  of  Klectrical  Kngineers  were  comjiared  with  those  generally 
ad<i)i|ed  in  other  b.-anchcs  of  engineering,  an<l  ;is  a  consequence 
sciious  objection  was  taken  to  some  of  the  provisions  of  the  mo  lei 
form.  The  objections  were  comnumicatcd  to  the  Institution  of 
Klectrical  Kngineers,  niwl  the  Associntioii  w.iv  ilianKiil  fm-  llicir 
views. 
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During  the  past  year  the  Book  of  Professional  Rules  and  Scale  of 
Fees  had  been  revised,  and,  judged  by  the  number  of  applications 
received  for  the  book,  not  only  from  members  of  the  Association,  but 
from  Government  departments  and  the  engineering  profession 
generaUv,  it  had  been  foimd  of  great  general  utility. 

The  Committee  took  every  means  in  then-  power  to  maintain  the 
best  traditions  of  professional  conduct,  and  in  every  case  where 
advertisements  appeared  in\-iting  engmeers  to  send  m  applications 
and  fees  for  carrymg  out  engmeering  works,  the  Committee  com- 
municated with  the  authority  advertising,  and  stated  that  by  the 
rule^  of  the  Association  its  members  were  prevented  from  answering 
advertisements  of  the  nature  referred  to. 

In  one  instance  an  advertisement  inserted  by  the  Eastern  Valleys 
(Monmouthshire)  Joint  Sewerage  Board  was  dealt  with  by  the 
Association,  and  it  is  satisfactory  to  learn  that  the  Institution  of 
Civil  Engineers  also  took  this  matter  up,  and  issued  a  special  circular 
on  the  subject,  callmg  the  attention  of  the  members  of  the  Institution 
to  the  improprietj'  of  engineers  competing  against  one  another  in 
the  mamier  described. 

There  were  many  matters  which  would  engage  the  attention  of  the 
Association  dm-ing  the  coming  year,  amongst  others  being  the 
question  of  whether  it  was  proper  for  members  of  the  Association  to 
enter  into  competitions  for  schemes  for  public  authorities.  The 
chairman  stated  that  there  was  a  divergence  of  opmion  iipon  the 
subject,  and  it  was  probable  the  Committee  might  decide  to  approach 
the  Local  Government  Board  and  have  the  benefit  of  their  views 
upon  the  subject.  There  was  much  to  be  said  in  favour  of  com- 
|5etitions  to  enable  junior  members  of  the  professions  to  present 
schemes  to  local  authorities,  but  the  chairman  stated  his  strong 
views  that  there  was  very  much  to  be  said  against  competitions  as 
usually  at  present  conducted,  and  the  methods  by  which  the  suc- 
cessful competitor  frequently  obtained  his  work.  It  was  thought, 
however,  by  certain  members  of  the  Association  that  if  competitions 
were  conducted  on  proper  lines  there  might  be  no  objection  raised 
by  the  Association  to  its  members  entering  for  them,  and  the  matter 
would  be  carefully  considered  and  a  report  would  be  made  to  the 
members. 

The  Chairman  referred  to  the  fact  that  although  menibership  of 
the  Association  was  confined  to  principals  of  firms,  there  were  no 
less  than  five  of  its  members  serving  with  his  Majesty's  forces.  He 
viewed  this  as  an  extremely  satisfactory  condition  of  affairs. 

The  adoption  of  the  report  was  seconded  by  Mi'.  W.  J.  E.  Binnie, 
and  carried  unanimously. 

The  hon.  treasurer,  ilr.  S.  R.  Lowcook,  then  presented  his  report, 
showmg  a  balance  in  excess  of  expenditure  of  £G-t.  IGs.,  as  compared 
with  £13.  4s.  8d.  last  year. 

The  adoption  of  the  accoimts  was  seconded  by  JIi'.  H.  .1.  Rofc,  and 
carried. 

Four  London  and  two  country  members  of  the  committee  having 
retired  by  rotation,  the  result  of  the  ballot  for  the  new  members  of 
the  committee  resulted  as  follows  : — 
The  four  London  members  elected  were  : — 

-Mr.  W.  LI.  Preece,  M.List.C.E.,  M.LE.E. 

Mr.  W.  J.  E.  Binnie,  M.Inst. C.E. 

Mr.  Ernest  L.  Mansergh,  M.Inst.C.E. 

Mr.  E.  Brough  Taylor,  M.Inst.C.E.,  ALI.JIech.E. 

The  eomitrv  members  elected  were  : — 

Jlr.  Walter' Emmott,  Halifax,  xM.Inst.C.E.,  JLI.E.E. 

Mr.  F.  W.  Hodson,  Loughborough,  M.Inst.C.E. 

The  Ch.virman  remarked  that  the  committee  would  welcome  the 
i-'sLstance  of  the  new  members,  and  he  knew  thej'  woidd  do  good 
work. 

A  long  discussion  then  took  place  on  matters  of  great  imjjortance  to 
•lie  profession,  in  which  tlic  Chairman  and  Messrs.  Binnie,  Lowcook, 
Mordey  and  Campbell  Swinlon  took  part. 

It  i.s  hoped  to  make  a  conimmiication  to  the  members  with  re- 
!'  fence  to  these  matters  at  a  later  date  when  they  have  further 
Niatiired. 

Vot(r»  of  thanks  to  the  hon.  auditors,  Messrs.  Cash,  Stone  &  Co., 
iTid  the  hon.  solicitor,  Mr.  F.  E.  Wright,  of  Messrs.  Faithfidl  &  Owen, 
were  then  carried  unanimously,  and  on  the  motion  of  the  Chairman 
the  meeting  cjo.sed  with  votes  of  thanks  to  the  hon.  .secretary,  Mr. 
Dykeg,  and  the  lion,  treasurer,  Mr.  Lowcock,  for  tlicir  great  Hervices 
during  the  past  year. 


We  give  below  an  extract  from  the  report  of  the  ConinuuLi'  loi  ttiu 
year  l«U-191u  :— 

The  Committee  have  the  pleasure  to  present  their  n-pnrt  for  the  year 

MII4-1915,  an.l  in  so  doing  take  tin;  opportunity  to  (\iiiw  attention  to  tlio 

'  ly  matiTial  advantage  that   lins  iiocniid  in  collntiuj  information  on 

nutters  of  cverj'-day  interest  to  couHultiug  engincciH  and  iilTucting  tho 

interests  of  their  clients,  due  to  the  fact  that  the  Lomluii  iiicmbers  have 


had  the  advantage  of  the  presence  on  the  Committee  of  various  able  and 
influential  members  from  all  parts  of  the  United  Kingdom.  They  have 
thus  been  able  to  do  sohd  work  of  a  nature  which  was  impossiljle  prior  to 
the  formation  of  the  Association,  and  it  is  hoped  that  the  constitution  of 
the  Association  as  approved  by  the  Board  of  Trade  will  enable  it  to  con- 
tinue its  labours  with  even  greater  advantage  to  everybody  concerned 
as  its  objec*s  become  better  known,  and  as  its  general  organisation  im- 
proves with  the  experience  that  can  onlj'  be  obtained  with  the  etHuxion 
of  time. 

In  the  report  for  the  year  1913-1914  members  were  invited  to  com- 
mimicate  with  the  Hon.  Secretary  in  aU  cases  where  they  considered  that 
the  Association  could  be  of  assistance,  or  where  they  had  special  infor- 
mation on  matters  affecting  the  interests  of  the  profession.  The  Com- 
mittee wish  to  draw  attention  to  the  fact  that  the  scope  of  their  usefuhiess 
is  largely  determined  by  the  extent  to  which  members  avail  themselves 
of  their  invitation,  and  they  are  glad  to  say  that  during  the  past  year  tho 
response  of  members  has  borne  fruitful  results.  There  are  naturally 
certain  matters  which  come  before  the  Committee  that  are  more  or  less 
of  a  private  and  confidential  nature,  and  these  have  all  been  dealt  with 
in  a  suitable  manner  as  they  have  arisen.  In  connection  with  matters 
of  pubUc  interest  which  have  been  brought  before  the  Committee,  and  as 
regards  which  diu-jng  the  past  year  steach-  and,  it  is  hoped,  valuable  work 
has  been  done,  may  be  mentioned  the  consideration  of  the  Jlodel  General 
Conditions  of  Contract,  and  the  di'awing  up  and  publication  of  a  scale  of 
fees. 

Model  Genek.^l  Conditions  of  Contract. 

It  is  common  knowledge  that  for  a  long  time  past  various  bodies, 
representing  different  interests,  have  made  proposals  in  this  connection, 
and  recently  the  Institution  of  Electrical  Engineers  issued  "  Model 
General  Conditions  of  Contract  for  use  in  connection  with  Contracts  for 
Electrical  Work,"  in  the  hope  that  they  might  be  found  suitable  m  their 
entirety  for  the  majority  of  contracts.  As  a  result  of  this,  requests  were 
received  fi'om  time  to  time  from  members  of  the  Association  for  infor- 
mation as  to  whether  these  model  conditions  were  approved  by  the 
Association,  and  as  consulting  engineers  as  a  body,  and  their  clients,  are 
vitally  interested  in  this  matter,  the  Committee  felt  that  it  was  of  such 
importance  as  to  call  for  the  immediate  consideration  of  the  Association. 
It  was  recognised  that  a  largo  amount  of  time  had  been  devoted  by  those 
responsible  for  the  publication  of  these  model  general  conditions  in  an 
endeavour  adequately  to  protect  the  interests  of  purchasers  and  con- 
tractors, and  that  very  real  benefit  woidd  result  were  it  possible  to  agree 
a  uniform  set  of  conditions  of  contract  acceptable  to  members  of  the 
Association  and  to  contractors.  Tho  Committee  therefore  appointed  a 
sub-committee  to  consider  and  report  on  the  matter  in  ((uestion,  each 
member  of  the  main  Committee  being  reqtiested  to  formulate  his  views 
in  writing  for  the  detailed  consideration  of  the  sub-committee. 

The  s\ib-committoe,  composed  of  members  havmg  a  long  experience 
in  civil  engineering  as  well  as  of  those  engaged  more  particularly  in 
electrical  work,  devoted  a  large  amount  of  time  to  the  consideration  of 
the  "  model  conditions,"  comparing  them  clause  by  clause  with  those 
used  by  various  members,  and  considering  any  suggestions  and  Criticisms 
received  from  the  general  body  of  members  in  the  course  of  their  com- 
munications with  the  hon.  Secretary.  After  consideration  of  the  con- 
clusion of  the  sub-committee,  the  Committee  reported  that,  in  their 
present  form,  they  were  unable  to  reconmiend  the  propos(;d  model  con- 
ditions for  general  use  in  contracts  for  works  carried  out  under  inde- 
pendent consulting  engineers.  The  report,  which  has  been  circulated 
amongst  the  memljers,  deals  in  detail  with  certam  clauses  to  which  strong 
exception  was  taken,  and  indicates  other  clauses  requiring  alteration. 
A  copy  of  the  report  was  m  .lanuary  la-st  forwarded  to  the  Secretary  of 
the  Institution  of  Electrical  Engineers  for  their  consideration.  The 
Council  of  the  Institution  have  promised  to  give  due  consideration  to  the 
recommendations  of  your  Committee,  and  this  matter  will,  therefore,  be 
considered  further  in  the  hope  of  ultimately  agreeing  model  conditions 
which  will  be  acceptable  to  all  consulting  engineers. 

The  remainder  of  tho  report  deals  with  matters  of  professional  remun- 
eration and  conduct  and  other  matters  to  which  the  Chairman  referred  in 
his  address.     The  total  membership  of  tlie  As.sociation  now  stands  at  74. 
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Is.  tid. 
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•' I'roceedingH  "  of  the  American  Institute  of  Electrical  EnRincers. 
(New  York  :  American  JnHtilute  of  Klectricnl  ICngineerH).  Vol.  X.XXIV. 
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SPECIAL  NOTICE. 


In  order  that  we  may  be  able  to  supply  the  newspaper  trade  eflectiTely 
and  meet  the  requirements  of  the  Post  Office,  we  are  sending  THE 
ELECTRICIAN  to  press  a  few  hours  earlier  every  week.  AH  editorial 
and  news  matter  for  the  next  current  issue  of  THE  ELECTRICIAN 
must  reach  us  as  much  earlier  as  possible.but  not  later  than  WEDNES- 
DAY NOON,  and  advertisement  text  and  blocks  must  reach  the 
offices  as  much  earlier  as  possible,  but  not  later  than  TUESDAY 
EVENING,  during  the  continuance  of  the  War.  Advertisementi 
of  all  kinds  of  which  no  proofs  are  required  before  first  insertion 
can  be  accepted  up  to  FIRST  POST  THURSDAY  MORNING. 


TECHNICAL  COMMISSIONERS. 

We  are  led  to  make  a  few  remarks  oii.  this  subject  by  a 
Paper  wliich  lias  recently  appeared  in  the  "  Journal  "  of  the 
Institution  of  Electrical  Engmeers  from  the  pen  of  Mr. 
W.  Pollard  Digby.  We  think  it  is  now  well  recognised, 
at  least  in  technical  circles,  that  although  our  Consuls 
sometimes  give  valuable  reports  they  often  fail  lamentably 
when  tecluiical  matters  are  ui  question.  Our  Consuls  are 
not  even  always  British  ;  they  have  sometimes  even  been 
German,  and  in  any  case  their  duties  are  commercial  and 
multifarious,  so  that  not  only  would  they  fail  to  appreciate 
technical  points,  but  they  would  often  fail  also  io  take  a 
truly  British  point  of  view.  Commercial  Consuls,  pure  and 
simple,  even  when  British  and  with  the  best  intentions  to 
put  the  interests  of  this  country  before  those  of  other 
countries,  cannot  deal  adequately  with  details  of  manufac- 
ture which  they  do  not  understand,  or  with  the  advantages 
or  disadvantages  of  English  types  of  machinery  as  com- 
pared with  those  of  other  countries,  or  with  the  important 
bearing  of  local  conditions  upon  the  product  that  is 
required.  Mr.  Digby,  therefore,  advocates,  and,  we  think, 
rightly,  that  we  should  appoint  Technical  Commissioners, 
able  to  appreciate  the  various  questions  that  are  involved. 
They  should  not  only  be  in  touch  with  developments  in  the 
countries  in  which  they  reside,  but  they  should  be  placed 
equally  in  intimate  contact  with  manufacturers  of  this 
country,  whom  they  would  visit  from  lime  to  time  and  with 
whom  they  would  confer,  .so  as  to  be  sme  of  hiiving  a  eonvcl 
pouit  of  view. 

Mr.  Digby  goes  on  to  contend  tliat  tlie  Terhnica!  Cdiu- 
missioner  should  have  scientific  and  commercial  imagine 
tion,  as  well  as  his  other  qualities.  Here  we  are  inclined  to 
disagree.  It  may  be  just  as  well  to  have  this  quality  of 
imagination,  but  it  is  much  more  important  in  the  scientific 
hivestigator  than  in  the  Technical  Commissioner.  The 
half-watt  lamp,  the  kenotron  and  many  other  device-  liave 
been  largely  due  to  the  ajiplication  of  projier  imagination, 
an  imagination  which  showed  the  j)ossibilities  of  each  ad- 
vance, step  by  step,  and  wii.it  might  be  expected  a<  a  logical 
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concliLsioii.  It  is  due  to  lack  of  imagination  that  many 
investigators  have  stopped  short  of  the  true  goal,  and  have 
left  it  to  others  to  reap  the  reward  which  should  have  been 
theirs. 

Since  the  outbreak  of  war  there  have  been  inanv  sugges- 
tions as  to  what  should  be  done  to  unprove  the  position  of 
iiur  trade  at  a  later  date;  but  what  steps  have  been  actuallv 
•  iken  ?  Many  schemes,  some  of  them  quite  ambitious, 
have  been  put  forward ;  but  who  is  to  move  m  the  matter  ? 
It  is  just  at  this  point  that  schemes  fail.  A  scheme  is  of  no 
value  unless  there  is  someone  capable  of  carrying  it  to  a 
concla'jion.  Moreover,  there  is  no  good  waitmg  until  after 
the  war  to  mature  plans  of  this  khid.  We  were  not  pre- 
pared for  war  ;  let  us  at  least  be  prepared  for  peace  ;  for 
when  that  time  comes  there  will  be  less  money  and  fewer 
nie.i  than  previously,  and  there  will  be  harder  work  in  order 
to  obtain  the  same  results.  It  must  also  be  remembered 
that  there  is  not  merely  one  branch  of  engineering  to  be 
considered.  All  branches  will  require  attention,  and  chem- 
ical industry  m  addition.  Further,  there  are  numerous 
commercial  matters  which  are  equally  important,  and  we 
cannot  expect  one  man  to  cover  such  an  ambitious  pro- 
gramme satisfactorily.  In  ou.r  opinion,  it  is  partlv  a  matter 
lur  the  manufacturers  to  consider  and  to  decide  what  they 
want  and  how  far  it  is  a  question  of  organisation.  It  is 
also  partly  a  matter  for  the  Government  to  decide  what 
they  can  do  to  foster  British  exports  to  foreign  markets. 
That  being  so,  we  feel  that  the  first  step  to  be  taken  should 
be  for  the  Government  to  appoint  a  strong  committee  to 
find,  on  the  one  hand,  what  is  desired  by  the  manufac- 
turers of  this  country,  and  to  decide,  on  the  other,  what  can 
be  dor.e.     But  let  ns,  above  all  thmgs,  avoid  a  policy  of  drift. 


REVIEWS. 


Copies  cf  the  undermentioned  works  can  be  had  from  The  Electrician  OfTices»  post 
free,  on  receipt  of  published  price,  adding  3d.  for  books  published  under  2s.  Add 
10  per  cent  for  abroad  or  for  foreign  books.] 


The  Mathfmatical  Analysis  of  Electrical  and  Optical  Wave 
Motion  on  the  Basis  of  Maxwell's  Equations.  Hy  II.  Bate- 
man.  I'p.  vi. -i-159.  (Cambridge:  University  Press.  1915.)  7s.  6d. 
net. 
At  the  present  time  the  central  problems  of  physics  are  those 
connected  with  the  nature  of  electromagnetic  radiations  and 
the  processes  which  govern  their  emission  and  absorption  by 
matter.  While  tJie  writer  feels  that  the  gieatest  advances  in 
this  direction  will  be  the  result  of  experimental  investigation, 
it  is  essential  that  such  work  should  have  the  advantage  of 
adequate  niatheniatical  co-opeiation.  For  these,  and  many 
other,  reasons  Dr.  Batenian's  book  is  very  opportune  and  will 
he  heartily  welcomed  by  theoretical  physicists.  It  deals  in  a 
very  complete  way  with  the  properties  of  a  large  number  of 
lunrtions  which  satisfy  the  equations,  associated  with  the  name 
of  Maxwell,  which  govern  the  propagation  of  electromagnetic 
waves.  By  always  working  with  one  or  two  such  functions  of 
an  elementary  character  the  physicist  is  apt  to  forget  that  the 
number  of  funct-ons  which  will  satisfy  the  fundamental 
'•quation  is  indefinitely  large.  Perusal  of  the  present  work 
will  quickly  correct  any  misconception  on  this  point.  Although 
tiie  book  does  not  touch  on  the  interesting  questions  of  ab- 
sorption and  emission  of  radiation  by  matter,  and  confines 
itself  to  the  solution?  of  the  ecjuations  of  propagation  and  to 
the  discussion  of  the  imposed  boundary  conditions  appropriate 
to  pnrt'cular  problems,  the  treatment  within  these  limits  is  of 
a   very  general  character.     The  scope  of  tlie  Ijook  may  be 


indicated  by  the  following  (incomplete)  list  of  some  of  the 
topics  considered  :  The  solutions  of  the  equations  in  rectangu- 
lar, spherical,  spheroidal,  cylindrical,  eUipsoidal  and  toroidal 
co-ordinates  ;  the  application  of  the  solutions  to  various  types 
of  electromagnet'ic  oscillatois  and  to  absorption  and  scattering 
by  small  obstacles  ;  the  pressure  of  radiation  ;  various  im- 
portant problems  in  diffraction  ;  homogeneous  solutions  of 
the  wave  equation,  and  the  extensions  of  Kirchoii's  solution. 
The  references  to  the  I'teratui'e  are  very  complete  and  up-to- 
date,  and  on  this  account  alone  the  mathematical  physicist 
will  find  the  book  invaluable. 

There  is  one  chapter  which  deals  with  certain  types  of  dis- 
continuous solutions,  which  is  largely  the  result  of  the  original 
work  of  the  author,  and  is  of  special  interest.  One  of  these 
solutions  presents  a  remarkable  resemblance  to  the  filamentar}'' 
structjLire  of  the  electric  field  due  to  an  electron^  which  was 
suggested  by  Sir  Joseph  Thomson  in  order  to  account  for  some 
of  the  properties  of  the  Riintgen  rays.  It  is  shown  that  the 
electromagnetic  field  due  to  a  point  charge  moving  with  a 
velocity  less  than  that  of  hght  may  be  of  the  following  character. 
Attached  to  the  moving  point  chai'ge  there  is  a  certain  curve 
which  becomes  the  locus  of  a  series  of  moving  point  singularities 
whenever  its  form  differs  in  any  i3ortion  from  a  straight  hne  or 
its  direction  changes.  The  form  of  the  curve  at  any  instant  is 
subject  to  the  condition  that  the  points  of  the  curve  can  be 
regarded  as  having  been  projected  from  the  moving' charge  at 
different  instants,  the  direction  of  projection  being  partly 
determined  by  the  velocity  of  the  point  charge.  An  electron 
may  be  regarded  as  built  up  by  the  superposition  of  a  number 
of  such  point  charges,  with  the  result  that  the  final  structure 
has  a  kind  of  thread  attached  to  it  along  which  a  wave  or  kink 
runs  whenever  the  motion  of  the  electron  is  accelerated.  The 
energy  radiated  from  the  electron  spreads  out  in  all  directions, 
but  is  concentrated  round  the  thread,  so  that  the  thread  acts 
hke  a  guiding  wire. 

It  is  interesting  to  know  that  such  a  structure  does  no 
violence  to  Maxwell's  electromagnetic  equations,  but  it  does 
not  seem  likely  thai  optical  phenomena  can  be  accounted  for 
by  endowing  the  ether  with  a  filamentous  structure.  It  is 
well  known  that  the  sharpness  of  interference  fringes  with 
weak  light,  as  well  as  other  phenomena,  are  difficult  to  reconcile 
with  the  filamentary  point  of  view.  On  the  other  hand.  Dr. 
Batenian's  ideas  have  not  yet  been  worked  out  very  fully  ;  so 
that  it  is,  perhaps,  rather  premature  to  urge  these  considera- 
tions against  them.  It  is  possible  that  if  the  questions  were 
thoroughly  gone  into  they  m'ght  lead  to  results  practically 
identical  with  Fresnel's  theory  in  these  cases. 

Whatever  the  physical  importance  of  these  speculations  may 
turn  out  to  be  there  can  be  no  question  of  the  intense  mathe- 
matical fascination  of  the  subject.  In  this  connection  it  may 
be  noted  that  the  book  conta'ns  a  large  number  of  problems 
which  the  skilled  mathematician  will  find  worthy  of  his  powers. 

0.  W.  Richardson. 

British  Commerce:    A    Modero    Surve.v.     H.v  H.  H.  Bassett. 
(London  ;   Win.  Collins,  Sons  &  Co.)     Pp.  203.    "is.  net. 

At  the  present  time,  when  the  future  of  our  trade  is  a  topic 
of  increasing  importance  and  interest,  this  small  volume  may 
be  read  with  advantage.  The  author  deals  biielly  with  all 
the  aspects  of  the  (juestion,  and  although  it  was  written  before 
the  present  war  arose,  we  do  not  suppose  that  the  opinions 
expressed  need  be  materially  altered.  Chapter  II.  shows  how 
enormous  are  the  industries  of  this  country.  A  chapter  on 
transport  deals  with  the  railway  systems  and  the  wateiways  of 
this  country  aiul  the  difficulties  with  wdiich  the  problem  of 
satisfactory  transport  is  beset.  It  is  pointed  out  that  the 
foreign  trader  is  given  bett'Cr  terms  by  the  railways  than  the 
home  producer,  for  the  reason  that  the  former  is  able  to  tieliver 
his  goods  in  bulk,  so  that  they  can  lie  handled  quickly  at  one 
time,  whereas  the  home  producer  is  enntinuallv  .sending  a 
stream  of  produce  which  nuist  take  its  chance.  Wh(^n  we  come 
to  foreijjn  trade  the  author  .sets  out  the  usual  shortcomings  of 
the  British  trader,  which,  wc  trust,  are  becoming  less  pro- 
nounced, Tiie  latter  part  of  the  book  deals  with  the  difficulties 
which    havi'   been    brought  about   by   the  strug^'les   between 
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capital  and  labour  and  the  possibility  of  eliminating  these  con- 
flicts by  means  of  oo-partueiship  and  other  means,  whilst,  in 
conclusion,  the  author  advocates  a  ministry  of  commerce, 
which  would  be  in  real  touch  with  the  commerce  of  this 
country,  and  an  educational  system  which  would  take  into 
account  commercial  needs.  The  author  is  of  opinion  that  the 
Board  of  Trade  should  be  reheved  of  all  duties  which  concern 
the  development  of  trade,  and  he  points  out  the  absurdity  of 
expecting  the  average  Ci^nJ  servant,  who  has  spent  his  best 
years  at  office  routine,  to  deal  efiectively  with  commercial 
matters.  In  due  time,  let  us  hope,  possibly  as  a  result  of  the 
present  war,  the  Government  of  this  country  will  come  to 
realise  how  important  a  part  industry  and  commerce  play  as 
regards  the  welfare  of  the  State. 


THE  DIFFERENTIAL  EQUATIONS  OF  LONG-DISTANCE 
TRANSMISSION.* 

BY   GEO.    E.    DEAN. 

(Professor  of  Mathematics.  School  of  Mines,  RoUa,  Mo.) 

(Concluded  jrom  p.  320.) 

VI. — GivEX  Voltage,  Currext  axd  Power  Factor  of 
Receiver. 

5.  Taking  voltage  at  receiver  as  zero  vector,  we  have,  when 

Ii=Io  cos  d.  Io=Io  sin  0. 

Substituting  in  the  general  formula,  we  find 

Ai=Ep,  A2=0,  Ci=Io  cos  0,  C2=I(,  sin  6. 
Bj  and  Bj  are  found  b)^  solving  the  simultaneous  equations 

BiCOs(f-^)-Bosin(f-^)=Io\/|cos6l,     .     .     (75) 

Bi  sin  (|-^)+B„  cos  (|-6)=Ioy/y  sine.     .     .     (76) 
The  solution  gives 

Bi=Io\/|  cos  (0-|+(5),  B2=l„  y  I  sin  (O-i+d).  (77) 
Using  the  values^of  A^,  Aj,  above,  in  (60)  and  (61), 

Di=Eoy  I  cos  (f-,5),  D,=E„y I  sin  (^-d)  .     .     (78) 
The  general  formula;  (51),  (55),  (56),  (57)  now  become 
Vi=EoQi+I„>/|{Q3cos(0-|+6)-Q,sin((?-|+6)}     (79) 

V2=E„Q2+I„y  |{Q3  sin  (G-<?+^)+Q.cos  (d-i+d)}     (80) 

Ii=Io(Qi  cos  0-Q,  sin  0)+Eo^/|{Q3  cos  (^-d) 

-Q,  sin  (1-6)}     .     (81) 
l2=Io(Qi  sin  0+Q,  cos  l9)+Eoy/|  {Qg  sin  (|-(5) 

^    i-Q.cosd-^)}     .     (82) 

Numerical  1  Li,i'f<TRATioN. 

6.  Let  it  be  required  to  transmit  10,000  kw.  at  60  cycles  over 
a  three-phase  aerial  transmission  line  300  miles  long,  employing 
stranded  aluminium  conductors  0-63  in.  in  diameter,  tri- 
angularly .spaced  with  9  ft.  intera.xial  distance.  The  voltage 
at  the  ri'cciving  end  of  the  line  is  to  be  100,000  volts  between 
conductors,  and  the  power  factor  is  0-85  lagging.  Determine 
the  voltage  impressed  on  the  line,  the  entering  current,  the 
ffficiency  of  transmission,  the  voltage  regulation  of  the  line  and 
the  charging  current. 

The  constants  per  mile  of  a  representative  single  circuit 
with  a  perfectly  conducting  ground  return  and  carrying  one- 
third  of  the  total  energy  are  as  follows  : — 

R=0-30  ohm,  L=0-(XJl96  henry, 

C-0-0153X 10-"  farad.  8=20x10-8  mohs. 


•  fite  The  Elbctbioia:?,  Vol.  LXX£V.,  p.  355. 


The  voltage  at  the  recei^^ng  end  is  57,700  volts  per  phase,  or 
Eg=57,700.  The  cm-rent  per  wire  is  68-0  amperes,  and  the 
components  are  as  follows  : — 

Ig  cos  6=68-0  x0-85=57-S 

Iq  sin  9=68-0  X-0-527=-35-8. 

Calculation  of  the  Line  Constants: — 

tan  (5=' -=2-46307,  6=67°  54'  12". 

^  cos  (5=0-37617,  sin  6=0-92657 

Z=R  -=-cos  (5=pL^sin  6=0-7935 
tan  j'=^C-T-S=28-84,  y=88°0'5r, 

cos  ;'=0-03465,  sin  ^=0-99940, 
Y=pC  -^  cos  7=5-772  x  10-^ 

ZY=4-60  X 10-6^  VZY=2-11 6  X  10-», 

1=138,100,   ^1=371-6,  ^1=2-671x10.3, 

;.-f  6=155°  35'  03",  i=i(y+d)="°  57'  32", 

cos  ^=0-2086,  sin  |=0-97S0. 
/;  =  \  ZY  cos  1=0-000442.  k=^,/ZY  sin  f =0-002070, 
/(/=0-13260,  2/ii!=0-26520.  W=0-6210, 

2A-Z=1 -2420=71°  10'. 
cosh  ///= 1-00890,  cosh  2/(7=1-0354. 

cos  A-/=0-81329,  cos  2H=0-3228, 
sinh  7(/=0-1.3298.  sinh  2;?;=0-2683, 

sin  W=0-58186,  sin  2W=0-9465, 
Q,  =0-8203,  Q2=0-0776.  Q.=0-5872,  Q3=0-1082, 
cos  e=0-85,  sin  e=-0-527,  6=- -31°  47', 
1-6=77°  57'  32"-67°  54'  12"  =  10°  03'  20", 

cos  (f-6)  =0-98464,  sin  (|-6)=0-17460, 
0-|+6=-41°  50'  20".  cos  (0-f  4-6)=0-7451. 

sin  (0-H-6)  =  -O-66695. 
Substituting  in  (79),  (80),  (81),  (82). 
V,j=0-8203Eo+371-6  (0-1082)  (0-7451)+0-5872)(0-66695)}  lo 
=0-8203Eo-fl75-51o=47.400-^ll,900=59..3tW  .     .     (83) 
y.,„=(0-0776)Eo+(371-6);(0-1082)(0-667)+(0-5872)(0-745i;i„ 
■=0-0776Eo+136-OIo=4,470+92.500=i3..9rO    .     .     (84) 
1,,,=  .;(0-8203  xO-85-f  (0-0776)  (0-527)}  !„ 

+  r000  ^(O-lt'Sa)  (0-9846)-(0-5872)  (0-1746):  In 
=0-739Io+6-00001095Eo=51-0+0-63=52-,-()    .     .     (85) 
1.,,=  ■;(0-8203x -0-527) -;-(0-0776)  (0-85);  I^ 

+ra  :(0-1082)  (0-1746)-f  (0-5872)  (0-9846);.  I„ 

=  -0-366Io+0-001.59Eo=-24-9-f91-6=66-?0  .     .     (86) 
Power  input=(59.300x51-70)-|-(13.970x66-70) 

=3,070,000-1-930,000=4,000,000  watts. 

Effective  Values  and  Power  Factors: — 

ta»?.=ll"Qr>n='^'23-50,  9,,=  13°  14',  cos  ?,=0-97350, 

tan  «?.=PT^=- 1-290,  o,=52°  13',  cos9,=0-6127 
^     51-70  ^  ^ 

I^=--^Y^=84  0  amperes.     Power  factor=0-777. 

V(ili(i<jf  at  Receiver,  No  Load,  and  Generator  Voltage  60,900  :  — 
Wlii'ii  Io=0  we  have 

V, ,=0-8203K„.  V.,^=0-0776E„. 
Then 

tan  9„=„'^' '1^=0-0942,  9.,=5°  23',  cos  9„=0-995G, 

V..,,=60,900x0-0938=  5,700;  -£^=73.700. 
Vi„=60,9O0x  0-9956 =60,6(X1 ;     Eo=73.800. 

Current  at  Generator  {No  iMad)  : — 

I,  ,=0-0(X)01095  Eg,  I...p=0-00159  E„. 
O'OOIS') 
tan  9"=o-0000l095='^'^'''*^'  9'=^^°  ^^'-  I»=l IV- 1  amperes. 
1,^=0-00001095x73,800=0-807,  I..p=0-00159x  73,800=117-3 
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Power  loss  (open  circuit)=(60,600xO-807)+(5,700xll7-3) 
=  716,700  watts. 
SE/  (s\nh2hl     sin  2^1 

2  (cosh  m+cos  2kl) »       h        ■       F"  / 

10xlO-«X(606)^XlO<f  0-2683        0-9465  1 
1-3582  tO-(OT0442     0-00207  / 


Dielectric  loss  = 


(606)2 


{1,064;-  =288,000. 


Conductor  loss= 


"1,358-2' 

BYE  ,2  \s\^xm    sin  2W| 

~~-2'A  (cosh  2AZ+C0S  2U)  \       h  V  / 


0-30  X  5-77  X 10-2  X  (606)- 
2x1-3582x0-7975 


{152|=:/J-5,000  watts. 


In  short  lines  the  dielectric  loss  is  much  gi-eater  than  the 
•conductor  loss,  but  the  longer  the  line  the  greater  the  con- 
ductor loss.  In  the  example  above  the  value  of  S  is  about 
twice  as  great  as  any  value  which  actually  occurs. 

7.  Tabulation  of  Current,  Voltage  awl  Power  — The  equations 
(83),  (84),  (85),  (86)  may  be  used  for  rapid  tabulation  for  given 
power  factor  at  receiver.  For  this  particular  set  the  power 
factor  is  85  per  cent. 

If  the  power  output  is  to  be  3,333,3.33  watts,  then  E^Ip 
=3,920,000.  Taking  1^=100  amperes,  we  get  Eo=39,200. 
•Substituting  in  (83), 

Vi„=(0-8203)  (39,200)+(175-5)  (100) 
'  =32.200+17,550=49,9.50. 
In  (84) 

V.,<,=(0-0776)(39,200)+(136-0)(100) 
■  =3,030+13,600=16,630. 
In  (85) 

Ijy=(0-739)(100)+(0-0001.59)(39,200) 
=73-9+0-4=74-3. 
In  (86) 

l2_,=(_0-366)(100)+(0-O0159)(39.2OO) 
■=-36-6+62-2=25-6. 
The  power  input  is 

(49,95Ox74-3)  +  (16,630)x(25-6)=3,720,O00+427,00O 

=4,147,000  watts. 
Efficiency  of  transmission=79-8  per  cent. 

If  the  power  factor  is  0-80,  we  get  the  following  set  of 
equations  : — 

V,„=0-8203Eo+185-9Io 
V2j=0-0776Eo+119-0I(, 
Ii,=0-00001Eg+0-703Io 
l2^=0-0016Eo-0-430lo. 

8.  Minimum  Value  of  Power  Iwput  for  Given  Output. — Since 
the  power  input  is  Ii3V]^+l2,,V25,  the  equations  above  give 
for  the  power  input 

P=0-000132Eo2+0-732EoIo+80Io2. 

If  we  take  the  power  output  constant,  we  have  also,  if  output 
is  8,000,000  watts, 

EoIo=  10,000,000. 
Differentiating,  we  have 

0-0001.32  Eof/Eo+80I„c/Io=0, 
Io</Eo+    E„rfIo=0. 

Eliminating  the  differentials  f/E^  and  (/I^, 
132  Eo-=80,000,0001o2 

Eo=778I„ 
778  10^=10,000,000 

lo2=12,810,  Io=113-0  amperes 
Eo=778xll3-0=88,000  volts. 
Power  input=(u-u(X)132)(88,000)2+(0-732)(10,(X)0,000) 

+80(113-0)2 
=  1 1 ,0(^0,000+7,320,000+ 1 ,  100,000 
=i),520,00(J  watts. 
Efficiency  of  tran!!mission=84  per  cent. 

Whetiier  this  result  gives  a  maximum  or  minimum  ia  beat 
•ascertained  by  tabulating  a  series  for  values  of  K,j  and  !„  such 
^hut  £„In=10,000,(MHJ. 


9.  "Beating  Doich"  of  the  Generator. — If  the  impedance  of  the 
receiving  circuit  is  500  ohms  the  equations  become 
Vi,=(410-15+185-9)Io 

'  =596-05Io 
Vi,=(38-8+119-0)Io 

■=157-8Io 
I,^=(0-005+0-703)Io 

=0-708Io 
I„„=(0-80-0-430)Io 
■  =0-37Io. 
If  the  impedance  of  the  generator  is  30+/40,  and  the  E.M.F. 
is  luii.tioo,  we  have 

ln(i,(x:)0(cos  9+j  sin  0)=(V,,+iVoj,)+(I„+jI.,,)(3O+j4O). 
Separating  reals  and  imaginaries, 

V,3+30Ii„-40I.;,=100,000  cos  o 
Y2,,+30l2s+40I,j=100,000  sin  o. 
Substituting  for  Vj,„  &c.,  in  terms  of  Ig, 

100,000  cos  (p=(596-05+21-24-14-8)Io 

=602.49Io 
100,000  sin  9  =(157-8+ll-l+28-32)Io 
=  197-21^. 

197-2 
Then  tan  0=,^+-^  =0-3250,  9=18°  0',  cos  9=0-9511, 

**'*2-o  gj^  ^=0-3090 ; 

100,000  x  0-951  l=602-5lo 

Io=95,110  ^602-5=158-0  amperes. 

Vip=94,000,  V.,j=249,000,  Iii,=112-0,  1,^=58-3 

V.,, 
tan  9„=r^  =0-26.50,  9,=14°  51',  cos  9„=0-9666,  sin  9„=0-2563 

V„=V^,  ■-  cos  9„=94,000  -^  0-9666 =.9  r,:^00  volts 
tan  9, =^"'=0-521,  9.=27°  31',  cos  9^=0-8870 

I^=Ii^-=-cos  9,=112-0-^  0-8870=i^6-0  amperes. 
9.  Effect  of  Frequency. — In  order  to  ascertain  the  effect  of 
frequency  on  the  efficiency  of  transmission,  let  us  take  the  same 
line  and  constants  as  above,  but  let  the  frequency  be  25  cycles 
per  second. 
We  find  (3=45°  43',  y=85°  17',  f =65^30' 

Z=0-430,  Y=2-43xl0-«,  v'ZY=420-2 
/i=0-000458,   A=0-001050 
Qj=0-9598,     Q2=0-0395 
Q3=0-120S,     Q,=0-3130  ~ 
Vi=0-9.598Eo+133-OI„ 
V2=0-0395Eo+^15-7Io 
Ii=0-851Io+0-000()li)E„ 
l2=-0-472Io+0-0008Eg. 
If  Eo=57,700  and  Io=68-0,  we  find 

Vi=64,250,  V,=5,390,  ¥,=64,600 
Ii=59-1,       12=14-16,    Ij,=61-0  amps. 
Power  factor  at  generator  terminals=0-9886. 
Frequencv  60  gave  V„=60,900,  I, =84-0,  P.P.  =0-777. 
Power  input  25  cvcles=3,900,000 
Power  input  60  cycles=3,960,000. 
Apparently  the  change  of  frequency  nuikes  little  difference  in 
output. 


AN  ELECTROMAGNETIC  VACUUM  BALANCE.'^ 

JIV    .loMX    S.    AXDER.SON,    .M.A..    I'll.  II. 

JJuiiiig  the.  (Clinic  of  workf  carried  out  by  the  iiutlior  on  the  rates 
of  absorption  and  giving  up  of  water,  alcohol  and  lion-Z-ono  vapours 
by  a  gel  of  silicic  aoitl,  a  balance  was  designed  to  allow  of  .substanco.s 
being  weighed  in  vacuo.  The  chief  aim  in  designing  the  balaiieo  was 
to  bo  able,  if  pos,siblo,  to  weigh  a  substance,  wIioeo  weight  may  alter 
under  certain  conditions,  front  time  to  time  without  removing  it  from 
the  vacuum.  iSuch  a  substance  we  have  in  the  gel  of  silicic  acid, 
wliioh  is  a  porous  solid  capable  of  absorbing  considorablo  quantities 
of  water  and  other  liquids.  When  a  tlried  silicic  acid  gol  Is  brought 
into  an  atniosplioro  of  water  vapour,  the  minute  [wros  of  the  gel 

♦  Abstract  of  a  I'ai)cr  read  l)cfore  the  Faraday  Society. 

t  J.  S.  Aiidersoh,  "  Die  SIruktur  dcs  f!els  rier  Kicsclsiiure,"  Inaug.- 
DifW.,  Cottiiij^on,  1014,  Aniiang  iii.  ;  "  ZcitscUrift  f.  phys.  Chomic," 
sx.  nil  (l!tl4),  Anhaiig  ii. 
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rapidly  become  fiUetl  with  condensed  vapoiu-  owing  to  capillary 
action.  If  the  weight  of  the  gel  and  the  absorbed  water  can  be 
rapidly  and  accurately  measured  from  time  to  time  the  velocity  of 
absorption  may  easily  be  determined.  For  this  purpose  an  electro- 
.magnetic  vacuum  balance  was  designed.  The  principle  involved 
is  that  of  the  well-known  Kelvin  balance  for  "'  weighing  "  electrical 
currents.*  One  of  the  scale  pans  of  an  ordinary  balance  is  replaced 
by  a  circular  coil  of  wire  whosie  axis  is  vertical.  This  coO  is  movable 
between  two  larger  fixed  coils  of  wire,  which  have  the  same  vertical 
axis.  The  three  coils  are  so  comiected  that  an  electrical  current 
may  be  passed  tlu-ough  them  in  series,  through  the  movable  coil  and 
the  lower  fixed  coU  in  one  direction  and  through  the  upper  fixed  coil 
in  the  opposite  direction.  Thus,  when  an  electrical  current  is  pasted 
throuah  the  coUs,  the  movable  one  is  attracted  towards  the  lower, 
and  repulsed  by  the  upper,  fixed  coU.  These  attractive  and  repul- 
sive force?  may  be  increased  or  decreased  by  increasing  or  decreasing 
the  current  passing  through  the  coils  ;  they  are  made  use  of  to 
counterbalance  the  force  of  gravity  acting  on  the  substance  to  be 
weighed  in  the  scale  pan  hanging  from  the  other  end  of  the  beam  of 
the  balance.  Should  the  weight  of  the  substance  vary  from  time  to 
time,  the  variations  can  hs  determined  by  altering  the  current  passmg 
through  the  coils  until  equality  of  the  forces  acting  on  either  end  of 
the  balance  beam  is  obtained.  The  balance  is  enclosed  in  a  bell  jar 
which  can  be  evacuated,  so  that  the  process  of  weighing  can  be 
carried  out  while  the  substance  whose  weight  is  required  is  m  a 
vacuum. 

The  balance  was  constructed  according  to  the  author's  desisns  bv 


C         I  G        H" 


1-IG.    1. 

Messrs.  Si)indler  &  Hoyer,  Gottingen,  Germany.  The  beam  of  tlic 
balance  and  the  parts  appertaining  to  it  were  obtained  from  Messrs. 
Sartorius,  Gottingen.  fig.  1  shows  a  front  view  of  the  balance, 
the  bell-jar  cover  being  removed.  The  chief  metallic  parts  are 
nickel -plated.  A  is  the  scale  pan  in  which  the  substance .  to  be 
weighed  is  placed.  B  is  the  movable  coil  of  wire  which  takes  the 
])lace  of  the  second  scale  pan.  It  hangs  half-way  between  the  fixed 
coils  of  wire  B'  and  B'  when  the  beam  C  is  at  rest — that  is,  when  the 
pointer  D  is  at  zero.  The  knife  edge  at  the  centre  of  the  beam  (' 
r(!st8  on  a  small  plato  of  agate.  The  balance  is  fixed  to  a  round  glass 
plate,  E,  which  lies  on  a  steel  table,  E',  having  three  legs.  This  table 
icst.s  on  a  wooden  board,  to  which  aie  attached  three  screws,  the 
l-.<!ight  of  which  may  be  varied  at  will.  By  adjusting  the  screws  the 
plalc  on  which  the  balance  rests  may  be  fixed  in  a  horizontal  position. 
The  height  of  the  beam  C  above  the  glass  plate  E  is  about  22  ciii. 
Tlio  dimensions  of  the  movablo  parts  of  the  balance  are  such  that  the 
total  surface  exposed  on  either  sid.^  of  tho  beam  is  approximately  the 
.same.  The  reason  for  this  is  that  when  in  an  exi^eriment  \\afer 
vapour,  or  other  vajjour,  is  introduced  into  the  balance,  there  will  be 
approximately  the  same  amount  of  vapour  absorbed  by  the  metal, 
glass,  &c.,  on  either  side  of  the  beam. 

The  metho<l  of  connecting  up  tho  coils  of  wire  B,  B'  and  I?"  witli 
iir.i-  another  and  with  tho  nece.Hsary  battery  is  as  follows  :  Two  brass 
'' TiiiinidH.  1'"'  and  I'",  in's  Ihrouuli  small  holes  in  the  irlass  plate  K. 

•  A  vncuiim  micro-balance,  deixsnding  on  the  same  principle,  but  of 
<i"ite  n iiiileri-nt  design,  i» dcHcribed  by  M.  G.  Urbain, "  Comptcs Rcndus," 
•I.  347  (1U12).  ' 


In  order  to  prevent  leakage  of  ak  at  the  terminals  when  the  beU-jar 
cover  is  on  the  balance  and  the  apparatus  is  evacuated,  small  leather 
washers  are  provided  above  the  pla'e  E,  and  the  terminals  are  sealed 
below  the  plate  by  means  of  wax.  A  little  rectangular  box  of 
ebonite,  G  (seen  better  in  Fig.  2),  is  fixed  to  the  beam  C  at  the  top  of 
the  pointer  D.  This  box  is  divided  into  t«o  compartments,  each 
containing  a  little  mercury.  Above  the  l)ox.  and  attached  in  a 
horizontal  position  to  the  centre  of  the  beam,  is  a  small  rod  of  ivory, 
H'.  Two  small  pieces  of  platinum,  1',  1".  pa^iing  through  this  red 
are  fixed  vertically  ia  such  a  position  that  each  of  them  dips  into  one 
of  the  mercury  compartments  of  the  box  G.  When  the  beam 
vibrates  about  its  position  of  equilibrium  the  pieces  of  platinum 
move  through  the  mercury,  but  fric'.ion  is  reduced  to  a  minimum 
owing  to  the  fact  that  the  lower  ends  of  the  platir.um  pieces  are 
very  flee  and  are  slightly  flattered  in  the  planes  of  motion.  On  the 
end  of  the  balance  beam  from  which  the  coil  B  hangs  is  fixed  another 
small  ivory  rod,  H".  Tn'o  very  fine  Ti-ires  are  stretched  from  the 
pieces  of  platinum  I',  I"  over  the  rorl  H",  and  pass  down  in  the  form 
of  spirals  K',  K"  to  the  two  ends  of  the  movable  coU  B.  Wires  con- 
nect the  terminal  F'  and  one  of  the  compartments  of  the  box  G,  the 
termiral  F"  and  the  coil  B",  the  coil  B"  and  the  coil  B',  the  coil  B'  and 
the  other  compartment  of  the  box  G.  Thus  there  are  electrical 
comiectioEs  from  the  terminal  F'  through  the  merciuy  in  one  of  the 
compartments  of  G,  the  piece  of  platinum  I'  and  the  wire  K'  to  the 
coil  B  and  back  through  the  wire  K",  the  piece  of  platinum  I"  and 
the  mercury  in  the  other  compartment  of  G  to  the  coil  B',  and  thence 
through  the  coil  B"  to  the  terminal  F". 


Fk;.  2. 

When  the  balance  is  not  in  use  the  beam  C  rests  on  the  framework 
L.  The  method  of  releasii?g  and  fixing  the  beam  may  be  seen  from  a 
study  of  Fig.  2,  which  gives  a  side  view  of  the  balance,  the  bell-jar 
cover  being  removed.  M  is  a  lever  at  the  back  of  the  balance.  The 
outer  end  of  it  is  connected  above  and  below  by  two  metal  pieces  to 
two  cylindrical  iron  rods,  N',  N",  which  can  move  freely  in  a  vertical 
direction  inside  the  two  solenoids  O',  O"  fixed  to  the  central  upright 
stem  of  the  balance.  When  a  current  of  electricity  is  i)asscd  through 
the  coil  of  the  lower  solenoid  O"  the  iron  core  X"  is  drawn  down  into  the 
solenoid.  Thus  the  outer  end  of  the  lever  M  is  drawn  downwards, 
allowing  the  cylindrical  shell  L'  and  the  franu^work  L,  which  is  con- 
nected to  it.  to  fall  down  a  short  distance,  the  b^dallce  beam  V  being 
thus  released.  The  weight  of  the  cores  N',  N"  causes  the  lever  M  to 
remain  down  when  the  ctureiit  is  switched  off.  When  an  electrical 
current  is  nov.'  ])assed  through  tlie  coil  of  the  upper  solenoid  O'  tlie 
iron  core  N'  is  drawn  \i|iwards.  This  actiim  causes  the  outer  end 
of  the  lever  M  to  ri>e,  thus  raising  the  cylindrical  shell  L'  and  the 
framework  L.  The  beam  C  is,  therefore,  lield  fixed  at  rest  again. 
A  wire  spring,  M',  holds  uj)  the  lever  M  when  the  currcMit  is  switched 
off.  Thus,  in  order  to  release  or  fix  the  beam  of  the  balance,  a 
ciuTent  of  electricity  need  only  be  monu-ntarily  pas-sed  through  the 
lower  or  the  upper  solenoid. 

Three  wires,  insulated  from  one  aiuither  by  means  of  ebouite,  pass 
through  the  metal  base  of  the  balance  and  tbnuigli  the  glass  |ilate  E. 
They  end  below  the  steel  table  (;  in  three  (enniiials.  1',  1''  a:id  I'" 
(Fig.  1).  One  end  of  the  coil  of  wire  in  the  solenoid  O' is  eoimected 
to  the  terminal  P',  one  end  of  the  coil  in  the  solenoid  O'  is  connected 
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to  the  termina!  P',  whUe  the  other  ends  of  tlie  coil-;  are  both  conr.cctcd 
to  the  middle  termir.al  P. 

Tlie  electrical  coniiectio:':;  r.eces3ary  for  o-|)eratir.g  the  balance  arc 
sliown  diagrammatically  ia  Fig.  3.  To  the  right  of  the  figure  are 
l)ie  eor-ncctio:;3  for  the  movable  coil  B  and  the  Kxed  coils  B'  and  B". 
As  before,  F'  ard  F"  aro  the  terminals  on  the  vmder  side  of  the  glass 
jilate  E  (Fig.  1).  The  connections  below  F'  and  F"  are  all  outside 
the  balance:  the  other.::  have  already  hzan  described.  R  is  an 
amperemeter  for  measuring  the  current  passing  through  the  coils. 
The  battery  S'  gives  a  pressure  of  about  70  volts.  T  is  a  resistance 
box  and  T'  represents  two  slide  resistances  connected  up  in  series. 
V  is  a  kf  y  by  means  of  which  the  circuit  may  be  made  or  broken  at 
will.  To  the  left  of  Fig.  3  are  shown  the  connections  necessary  for 
releasing  and  fixing  the  balance  beam  by  means  of  the  lever  operated 
on  by  the  solenoids  O'  and  O"  a,nd  their  iron  cores.  As  in  Fig.  1, 
P',  P"  arc  the  three  terminals  projeclirg  under  the  metal  table  on 
which  the  balance  rests.  The  battery  S"  gives  a  pressure  of  about 
10  volts.  T"  is  a  slide  lesistance.  V  is  a  two-way  key  ;  when  the 
lever  is  placed  in  the  u|)ppr  position  (dotted  line)  th?  circuit  through 
the  upper  solenoid  ()'  is  closed,  and  when  placed  in  the  lower  position 
(dotted  line)  the  circuit  through  the  lower  solenoid  O"  is  closed. 
When  the  lever  is  in  the  middle  position  no  current  passes  through 
cither  circuit. 

The  method  of  working  with  the  vacuum  balance  is  as  follow.; : 
By  way  of  example  we  may  take  the  case  where  it  is  desired  to  make 
measurements  on  the  rate  of  absorption  of  water  vapour  by  a  gel  of 
fllicic  acid.  Some  small  pieces  of  the  gel  arc  first  of  all  dried  care- 
fully in  a  deoiccator  over  concentrated  sulphuric  acid.  They  arc 
then  placed  in  a  glass  dish  which  rests  on  the  scale  pan  A  (Fig.  1) 
of  the  balance.  Weights  arc  then  added  to  the  .scale  pan  mitil  the 
total  weight  on  thLs  side  of  the  beam  is  somewhat  greater  than  the 


as  possible,  the  tap  is  opened,  thus  allowing  the  whole  appa- 
ratus to  be  filled  with  water  vapour.  At  fixed  intervals  after  the  tap 
is  opened  the  current  necess?.ry  to  bring  the  pointer  of  the  balance 
to  the  zero  mark  is  measured.  Owing  to  the  absorption  by  the  gel  of 
water  vapour,  which  condenses  in  the  pores  of  the  gel,  the  requisite 
current  of  electricity  increases  with  the  time  mitil  a  maximum  is 
reached.  This  maximum  current  corresponds  to  the  condition  that 
the  pores  of  the  silicic  acid  gel  are  completely  filled  with  water. 

The  balance  should  be  carefully  calibrated  before  and  after  a  series 
of  experiments.  This  may  be  done  by  placing  certain  known  weightr. 
in  the  scale  pan  of  the  balance  and  determining  the  strength.^  of  the 
currents  that  must  be  passed  through  (he  coils  in  each  case.  A  curve 
may  then  be  constructed,  giving  the  relation  of  electrical  current  to 
weight.  From  the  measurements  made  in  the  case  of  the  absoiptiou 
and  giving  up  of  water  vapour  by  the  silicic  acid  gel,  the  weight  of  the 
gel  and  the  water  it  contains  at  each  time  of  measurement  may  easily 
be  determined  by  reference  (o  the  curve.  With  the  amperemeter 
used  m  the  experiment  a  difference  of  0-1  milliamperc  could  be 
detected.  This  corresponds  to  a  diflerencc  i:\  weight  of  0-35  to  0-7 
milligram,  depending  on  the  portion  of  the  range  of  weights  us?d. 
If  more  care  were  to  be  taken  in  choosing  the  range  of  weights,  and  if 
a  more  accurate  J^mperemeter  were  employed,  it  would  be  possible 
to  increp.se  the  sen.'iitiveness  of  the  balance  considerably.  Although 
the  beam  of  the  balance  is  capable  of  carrying  weights  up  to  about 
100  grams,  only  about  0-75  gram  silicic  acid  gel  was  employed  in  the 
experiment.  If  a  greater  amoimt  of  the  gel  were  employed,  more 
water  would  be  absorbed,  and  therefore  a  greaternnge  of  electrical 
current  would  have  to  be  made  use  of.  It  is  advisable  to  determine 
approximately  b?fore  an  experiment  what  the  total  variation  in 
weight  of  the  r.ubstance  imder  examination  will  be,  so  that  a  con- 
venient range  of  current  may  be  employed.  The  maximum  current 
applied  should  be  kept  fairly  small  in  order  to  prevont  heating  of 
the  coils. 


¥w.  3. 

v.\ight  of  the  mov;,blo  toil  B  on  the  other  side.  If  this  condition  i.; 
satisfied,  a  small  electrical  current  must  be  passed  through  the  coils 
B.  B'  and  B"  in  order  to  compensate  for  the  extra  weight,  and  thus 
l)ri"g  \.he  pointer  D  lo  the  zero  mark  when  the  beam  C!  is  released. 
A  bjU-jar  cover  is  rcxt  placed  over  the  balance.  The  lower  rim  of 
Ihc  cover  was  originally  ground  on  the  glass  pLate  E  when  the 
bal.arce  wa;;  cons'iuctcd,  b:fove  the  balance  was  attached  to  the  plate. 
When  the  rim  is  smeared  with  a  little  "  Ramsay  "  fat  and  the  cover  is 
placed  on  the  glas:;  plate  and  (uiTcd  round  once  or  twice,  a  good  L'cal 
ii  obtair.ed  between  the  rim  and  the  plate.  The  bell  jar  is  connected 
to  a  vacuum  apparatus  by  a  tube.  In  the  case  of  measurements 
with  water  vaj  our,  the  vessel  of  the  vacuum  apparatus  Y  is  first  of  all 
about  half-filled  with  concentrated  sulphuric  ac'd.  The  whole  appa- 
ratus scvacuatcd  by  means  of  apump,*the  pressure  being  registered 
on  the  mercury  manometer.  The  weight  of  the  silicic  acid  gel  in  the 
Hcalc  pan  of  the  balance  is  found  by  measuring  with  an  ampeiemcter 
the  current  that  mu;it  be  passed  tlirough  the  coils  in  order  to  bring 
the  |)ointcrto  zero,  the  vaiiation  of  currc.lt  with  weight  being  pre- 
viously deteimined  by  calibratirg  the  bikrce.  The  measurements 
arc  carried  out  from  time  to  time  until  the  r.ecessary  current 
reaches  a  steady  mirinium  value,  thu.j  indicating  that  the  gel  in 
01  dry  as  it  is  possible  to  obtain  it  over  concentrated  Bulphuric 
acid.  A  tap  between  the  vacuum  vessel  and  the  liell  jar  cover  id 
then  closcel,  and  the  sulphuric  acid  in  the  vacinini  appuratiia  is 
replaced  by  water.     When  thia  vcBscl  has  Ix'cn  evacuated  aa  far 


*  Tn  the  experiments  carried  out  by  the  author  a  Gocde  rotary  capsule 
pump  was  fmploycd. 


CORRESPONDENCE. 

MUNITIONS  OF  WAR. 

TO   THE   EDITOR   OF  THE  ELECTRICIAX. 

Sir  :  In  this  lime  of  national  .stress,  I  sujrgcst.  the  immediate 
organisation  of  the  worksliop.s  of  the  many  electricity  generating 
stations  in  the  kingdom,  both  municipal  and  company  owned, 
with  a  view  to  producing  shells  and  otiier  suitable  munitions 
(if  war. 

1  suppose  all  these  works  have  already  lost,  some  men  to  the 
Colours,  but  in  every  cas(>  they  arc  comjxjllcd  to  retain  enough 
men  to  deal  effectively  witii  any  case  of  emergency  tliat  may 
arise  in  connection  with  their  undertakings.  These  men  could 
each  dci  a  certain  amount  of  overtime  for  the  good  of  the 
Empire.  Moreover,  they  aiv  for  tiic  most  ])art  skilled  mecha- 
nics, and  doubtless  the  Corporations  and  comjianies  concerned 
would  readily  grant  tlieiu  the  full  use  of  their  nuichinc  tools 
and  workshops. 

Possibly,  also,  additional  service  could  be-  obtained  from 
engineers  resident  in  the  towns  or  districts  where  the  works 
are  situated,  and  thus  the  plant  could  be  maintained  to  prac- 
tically continuous  duty,  excepting  when  required  for  the  press- 
ing needs  of  the  power  station  itself. 

In  this  way  a  considerable  source  of  production  will  be 
immediately  tapped  which  otherwise  must  apparently  remain 
dormant.  Presumably  the  scheme  would  be  worked  in  con- 
juiu'tion  with  the  various  Munition  Committees  which  ar© 
being  formed  in  the  manufacturing  centres.  J  fc"el  siu'c  the 
authorities  would  find  botii  tiu;  managers  anil  men  of  the 
electric  power  stations  willing  and  anxious  to  do  all  they  can 
to  help  the  common  cau.se  on  sucii  reasonable  terms  as  the 
Oovernment  arc  in  a  position  to  ofTer.     I  am,  &c., 

Harrogate,  June  5.  CiKO.  Wii,iu.\so\. 

SYSTKMS  OF  WIRING. 

TO   Till';    EDITOR   OK  THE   EI.EfTKICIAX. 

Sill  ;  In  reply  to  your  invitation  in  youi'  last  issue,  I  am 
dispo.srd  ((J  support  .Mr.  (!rit;sl>y's  contention.  For  the  past 
five  years  I  have  been  in  totich  with  electric  wiring  in  Western 
Canada      The  knob  and  tube  work,  which  is  extensively  used, 


362v 


THE  ELECTBICIAN,  JUNE  11,  1915- 


seems  to  be  admirabh^  adapted  for  walls  of  studding  and  plaster 
and  floor  work,  particularly  while  a  building  is  in  construction. 

The  floors,  by  the  way,  in  quite  cheap  houses,  are  vastly 
superior  to  English  work.  They  are  nearly  always  double, 
and  have  damp-proof  paper  between,  so  that  washing;  and 
cleaning  will  rarely  if  ever  give  rise  to  dampness  near  the  wires. 

The  wires  are  well  out  of  the  reach  of  nails  blindly  driven  in 
the  finishing  work  ;  are  well  apart  from  possible  damp  surfaces 
(wet  plaster)  and  fiom  inflammable  substances  in  case  of 
moderate  overload. 

There  is  a  roughness  about  the  work  which  causes  a  bad  im- 
pression. Wues  in  concealed  places  are  rarely  parallel  or 
straight  or  evenly  spaced.  The  knobs  are  secured  by  nails, 
not  screws,  and  the  whole  thing  is  just  "  thrown  in  "  by  eye, 
and  a  poor  one  at  that.  The  "  electrician  "  is  usually  a  youth 
barely  out  of  his  teens  armed  with  a  fearful  and  wonderful  brace 
for  boring  in  cramped  and  awkward  places. 

He  will  wire  a  five  or  six-roomed  bungalow  without  assis- 
tance in  .a  moining  or,  at  least,  a  day.  There  is  in  certain  dis- 
tricts a  slackness  about  soldering  joints  and  the  inspection  of 
th*  same.  There  is,  however,  much  ceremony  about  applica- 
tions for  inspection,  &c.,  and  prompt  punishment  at  the  hands 
of  a  magistrate  for  any  reported  infraction  of  the  by-laws. 

An  important  difference  in  the  wiring  as  distinguished  from 
English  practice  is  the  limit  in  the  small  sizes  of  wire  allowed. 
Nothing  smaller  than  No.  11  B.  and  S.  gauge  is  permitted,  and 
flex  has  to  have  a  similar  section.  This  allows  for  the  teni- 
porarj'  connection  of  electric  irons,  kettles  and  so  forth  to  any 
fitting  or  suspen.sion.  The  mains  may  be  a  little  on  the  small 
side,  but,  allowing  for  a  "  diversit}-  factor,"  this  is  reasonable. 

Although  tiie  general  work  appears  to  be  shoddy,  one  cannot 
seriously  feel  that  it  will  fail  its  pm-pose  or  give  trouble.  It  is 
the  kind  of  work  that  any  electrical  engineer  might  put  up  with 
his  own  hands  and  be  satisfied  to  live  with,  but  he  might  hesi- 
tate to  accept  a  fee  for  passing  the  same. 

Two  other  points  I  should  like  to  mention  in  connection  with 
the  subject.  The  first  is  the  usual  type  of  fitting,  which  has  a 
loose  sliding  cover  plate  as  a  '"  base,"  allowing  ample  room  for 
the  joint  to  the  fitting  w  ires  and  easy  inspection.  The  second 
is  the  location  of  the  meter  and  main  switch,  which  must  be 
outside  the  building.  This  allows  firemen  or  police  to  cut  off 
the  current  in  case  of  fire,  and  saves  a  vast  amount  of  time  to 
meter  readers. — I  am,  &c., 

London,  June  8.  J.  Rutherford  Bl.mkie. 

GYROSCOPIC  COMPASS. 

TO   THE   EDITOR   OF  THE   ELECTRICI.-VX. 

Sir  :  Referring  to  my  letter  concerning  the  Sea-Star  compass 
published  in  The  Electrician  on  the  28th  ult.,  Mr.  Denton 
WTites  that  with  the  exception  of  a  few  lines  it  is  either  mis- 
leading or  a  confusion  of  words  or  nonsense.  Such  stateuients 
can  only  mean  that,  in  his  opinion,  I  am  either  ignorant  of  the 
subject  on  which  I  wrote  or  I  attempted  to  mislead  the  reader 
when  I  stated  and  showed  that  the  Sea-Star  compass  has  no 
error  due  to  latitude.  In  sliowing  that  his  censuresTire  unjust  I 
ho[H'  to  be  aide  again  toexplain  the  difference  in  construction  and 
behaviour  of  the  Sea-Star  from  other  types  of  gyro-compasses. 

The  second  paragraph,  Mr.  Denton  writes,  is  misleading, 
becau.se  in  it  is  described  '"  a  gyroscope  having  three  degrees  of 
freedom."  In  paragi-aph  (2)  these  words  occur  :  "  The  wheel 
and  th(?  rasing  can  turn  freely  about  their  respective  axes,  but 
their  motion,  with  that  of  the  inner  frame,  about  the  vertical 
axis  is  controlled  in  tlie  way  now  to  be  described,"  and  after 
describing  the  method  of  control  the  paragraph  closes  with  this 
sentence  :  "  Thusj  motion  about  the  vertical  axis  depends 
upon  the  position  of  the  casing  relative  to  that  of  the  pendu- 
lum. '  If  motion  about  the  vertical  axis  takes  place  as  stated, 
the  S<-a-Star  has  not,  in  the  usual  acceptance  of  the  term,  a 
degree  of  freedom  about  that  axis.  The  description,  there- 
fore, is  not  tiittt  of  a  gyroscope  having  tliree  degrees  of  freedom, 
and  con8C(piently  the  paragraph  is  not  misleadiiiu  in  the  wav 
stated  by  Mr.  Denton. 

The  third  paninraph,  which  describes  how  the  relative  posi- 
tions of  the  pendulum  and  casing  can  cause  motion  about  the 


vertical  axis,  is  also  stigmatised  as  misleading.  In  what  way 
it  is  not  stated,  but  it  is  stated  that  from  it  a  clever  reader 
may  possibly  be  able  to  draw  an  unnecessary  inference  ; 
unnecessary,  because  the  fact  to  be  inferred — namely,  that  the 
Sea-Star  has  not  three  degrees  of  freedom — is  stated  in  the 
second  paragraph,  as  has  been  shown  above. 

The  fourth  paragiaph  is,  according  to  Mr.  Denton,  a  "  mere 
cpnfusion  of  words."  From  his  comment  on  this  paragraph 
it  seems  that  the  offending  word  is  ""  meridian.""  He  writes 
that  it  is  used  13  times,  but  only  once  correctly.  All  I  can  say 
i.'i  that  each  time  is  is  used  it  means  a  line,  which  at  the  given 
iJace  is  horizontal,  and  which  is  in  the  plane  containing  the 
axis  of  the  earth,  and,  therefore,  the  poles.  If  this  is  incorrect, 
then  I  am  afraid  the  thirteentii  reference  to  the  meridian  will 
have  to  go  the  way  of  the  other  1 2. 

According  to  Mr.  Denton  this  fourth  paragraph  leads  him  to 
infer  that  I  have  "  not  yet  realised  the  natm-e  of  latitude  ej-ror 
in  any  form  of  gvro-compass.""  Let  me  make  a  confession  of 
knowledge.  I  know  that  at  the  equator  a  gyrostat,  having  its 
horizontal  and  diametral  degree  of  freedom  sup])res3ed  but  being 
free  about  its  vei-tical  and  diametrical  axis,  will  ultimately  set 
itself  with  its  axle  in  the  meridian.  I  know  that  at  any  other 
latitude  such  a  gvrostat  will  set  itself  with  its  axle  out  of  the 
meridian.  I  know  that  at  the  e(iuator  a  g^i-ostat  having  three 
degrees  of  freedom  will  not  set  itself  with  its  axle  in  the  meri- 
dian, and  at  any  other  latitude  it  will  not  set  itself  at  an  angle 
with  the  meridian.  Fiuther,  I  know  that  if  a  gyrostat  with 
three  degrees  of  freedom  is  turned  about  its  vertical  axis  in  one 
direction  a  precession  about  its  horizontal  axis  is  generated  in  a 
definite  direction  ;  and  that  if  the  motion  about  the  vertical 
axis  is  reversed,  the  existing  pn'cession  is  fii-st  reduced  to  zero 
and  then  reversed.  Also  I  know  that  the  Sea-Star  compass 
behaves  in  the  way  similar  to  tliat  just  described  foi  a  gyrostat 
with  three  degi'ees  of  freedom,  but  that  it  differs  from  such  a 
gvrostat  in  that  the  precessions  about  the  horizontal  axis  by 
making  contacts  give  rise  to  the  motions  about  the  vertical 
axis.  Besides  this  I  know  that  the  gyrostat  of  the  Sea-Star 
tends  to  remain  parallel  to  its  original  position  when  moved  by 
the  rotation  of  the  earth  ;  also  1  know  that  the  pendulum  tends 
to  remain  vertical,  and  that  this  difference  in  behaviour  be- 
tween the  gyrostat  and  the  ])en(lulum  can  give  rise  to  rotation 
about  the  vertical  axis  in  the  same  way  as  precession  about  the 
horizontal  axis  does.  Moreover,  I  know  that  every  time  the 
g\Tostat  axle  leaves  the  meridian,  contact  is  made  in  such  a 
way  that  the  axle  swings  into  the  meridian  again.  This  con- 
fession shows  that  I  do  realise  the  nature  of  latitude  error  in 
some  fornis  of  gyro-com])asses  ;  it  also  shows  that  I  realise  that 
the  Sea-Star  is  not  a  compass  necessarily  subject  to  that  error, 
and,  moreover,  that  I  realise  the  gvro-wheel  on  the  ])i-ongs  of  a 
fork,  as  described  by  Mr.  Denton,  will  not  behave  as  the  Sea- 
Star  does. 

The  fifth  and  last  paragraph  of  my  letter  is,  Mr.  Denton 
writes,  nonsense.  In  it  is  stated  that  the  Sea-Star  is  free  to  turn 
about  the  horizontal  axis  perpendicular  to  the  axis  of  the  wheels 
axle.  This,  Mr.  Denton  avers,  has,  in  the  second  and  third 
paragraphs,  been  shown  to  l)e  impossible.  The  following 
extracts  from  these  paragraphs  will  show  that  it  is  entirely 
wrong  to  assert  that  tiiese  paragraphs  contradict  the  last 
paragraph.  The  first  extract  is  from  paragraph  (2)  and  is  ns 
follows  :  "  The  Sea-Star  compass  consists  of  a  wheel,  which 
can  rotate  about  the  horizontal  axis  of  its  axle,  and  which  is 
mounted  in  a  casing  which,  in  its  turn,  is  mounted  in  a  frame 
so  lliat  tiie  casing  and  the  wheel  can  turn  about  a  horizontal 
axis  i)eri)endicular  to  the  axle  of  the  wheel,  the  axis  being  also 
a  diameter  of  the  wheel."'  This  paragraph,  therefore,  agrees 
with  the  fifth  one  in  stating  that  th«  Sea-Star  is  free  to  turn 
about  the  horizontal  a.vis  perp(?ndicular  ti>  the  a.\is  of  the 
wheers  axle.  The  second  extract  is  from  paragrapli  (-3). 
namely  :  "  When  the  roller  is  in  contact  with  either  of  the 
strips,  that  is  to  say,  when  the  axle  of  th(?  wheel  is  not  hori- 
zontal, there  is,  as  explained  above,  motion  about  the  vertical 
axis.  The  direction  of  this  motion  is  arranged  so  that,  by 
mtians  of  it,  the  axle  of  the  rotating  wheel  lends  to  become 
horizontal."     Paragraph  (3)  therefore  states  that  in  certain 
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conditions,  the.  gyi'ostat  must  turn  aliout  the  axis  which  in 
paragraph  (5)  is  stated  to  be  free.  These  extracts  sliow  that 
tlie  second  and  third  paragraphs  do  not  contradict  tlie  fifth 
paragraph,  the  latter  paragraph  cannot,  therefore,  be  nonsense. 

In  the  last  paragraph  of  his  letter  Mr.  Denton  has  the  fol- 
lowing sentence  :  '"  The  torqiie  due  to  the  meridian  motor  is 
'iist  to  left  and  then  to  right,  an  alternating  torque  whose 
\erage  value  is  nU."  Taken  separately  the  two  parts  of  the 
-.■nt«nce  are  correct,  but  taken  together  they  are  incorrect. 
For  the  conclusion  to  be  drawn  is  that  the  torques  due  to  the 
meridian  motor  have  the  same  magnitude  though  their  direc- 
tions are  reversed.  The  resultant  impulses  of  the  torques 
about  the  vertical  axis  are  the  same  in  magnitude,  but  the 
torques  due  to  the  meridian  motor  are  not  the  resultant  torques. 
The  meridian  motor  torques  do  not,  therefore,  necessarily 
average  nil,  although  the  resulting  impulses  of  the  torques  do. 

I  have  shown  that  my  previous  letter  was  not  misleading, 

nonsense  and  a  mere  confusion  of  words.     It  still  remains  as 

a  true  description  of  the  essential  parts  and  of  the  behavioui', 

in  certain  circumstances,  of  the  Sea-Star  compass. — I  am,  &c., 

London,  June  8.  W.\lter  Longlaxd. 


RADIATIONS  FROM  EXPLODING  ATOMS. 


lu  introducing  his  di.-.i;uui.se  oa  '"  Radiatioa.s  from  Explodmg 
Atoms  "  at  the  Royal  institution  on  Friday,  June  -Ith,  Sir  Ernest 
Rutherford,  F.R.S.,  remarked  that  the  spontaneous  explosions  of 
radioactive  atoms  liberated  energies  a  mOlion  times  more  powerful 
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than  those  of  modern  explosives,  and  it  was  fortunate  that  these 
substances  only  occurred  in  very  small  quantities.  The  radiations 
olwervcd  during  the  disintegration  or  transformation  of  a  radioactive 
suljstance  were  of  three  types,  known  as  a,  ji,  y-ray  changes. 
Some  transformations  were  characterised  by  one  type  only ;  thus 
RiB,  gave  only  0-rays,  but  the  ^-rays  were  almost  invariably  accom- 
iianietl  by  y-raj'S.  The  a  particle  became  a  helium  atom  when 
deprived  of  its  two  positive  charges  ;  the  /3  particle  was  the  same  as 
the  kathode  ray  particle  or  electron.  The  a-ray  was  shot  out  at  a 
speed  of  10,000  miles  per  .second  ;  the  speed  of  /i-rays  approached 
that  of  light.  To  produce  velocities  of  this  order  in  vacuum  lubes 
would  require  potentials  of  two  to  four  million  volts,  and  thus  the.se 
researches  had  a  high  scientific  value  quite  apart  from  the  interest 
"f  the  study  of  radioactivity.  The  investigation  of  the  energy 
'  lations  had  necessitated  very  careful  quantitative  determinations. 
■Speaking  tirst  of  recent  researches  concerning  u-rays,  Prof.  Ruther- 
lord  mentioned  that  there  had  been  some  discrepaney  between  the 
values  of  ejm  for  the  a  particle  deduced  from  radioactive  measure- 
ments and  (he  value  for  the  helium  atom  deduced  from  electro- 
chemical data.  Tn  radioactive  measurements  the  deflections  were 
mea.surc(l  which  the  particles  imderwent  in  magnetic  and  electric 
fields.  A  narrow  jieriod  of  rays  issuing  from  a  coated  wire  was  used 
as  source  S  for  the  magnetic  deflection  (Fig.  1) ;  the  particles  moved 
W  a  curved  path,  and  when  the  field  was  reversed,  the  particles  were 
deflected  in  the  opijosite  scn.se  (dotted  cmvc) ;  thus  the  particles  hit 
the  photogra|)bi<:  plate  P  to  the  right  and  left  of  the  central  1  ne 
drawn  through  the  source  and  slit,  giving  a  kind  of  spectrum  lines  at 
\i  and  A^.  Kcr  the  electrostatic  experiments  two  silvered  glass 
' 'tcH  (charged  from  a  battery),  about  35  cm.  long,  1cm.  thick, 
•re  fixed  4mm.  apart;  the  source  waa  a  line  tube  containing 
iianation  ;    similar  curves  were  obtained.     Such  cxi)eriments  had 

"  'nadc  by  himself  and  others  since  1902  with  n-rays  from  all 

"ids  of  radioactive  substances,  and   the  two  values  for  the  t/m 

I  lioactive  and  chemical)  now  agreed  within  less  than  I  piT  cent., 

'"■  c/m  (radioactive)  for  RaO  Ixmg  —4,823  e.ni.  units,  and  the  v 


(velocity  of  a-particles)=  1-932-10'cm.  «ec.  There  was  another  way 
of  checking  these  figiu-es.  The  atom  of  the  ratlioactive  substance 
recoiled,  at  a  much  lower  speed,  of  course,  when  an  a-partiele  wa«  shot 
off,  and  since  the  deflection  of  the  particles  depended  upon  their 
momentum,  the  residual  atom  should  give  the  same  kind  of  curve  ; 
that  was  found  to  be  so,  but  the  residual  radium  atom  carried  only 
one  charge  instead  of  two.  To  exemplify  this  recoil.  Sir  Ernest  sus- 
pended a  hollow  ball  of  cojjper  by  a  string  ;  the  ball  was  charged 
with  hydrogen,  a  hole  in  the  ball  being  plugged  with  cork.  When 
the  hydrogen  was  exj)Ioded  by  placing  the  ball  between  two  spark 
electrodes,  the  cork  was  ejected,  and  the  ball  recoiled. 

Similar  measurements  on  /3-rays  had  been  carried  out  by  ().  Hahn, 
O.  V.  Baeyer  and  Liese  Meitner,  by  J.  Danysz,  Chadwick,  and  by 
Rutherford  and  H.  Robinson.  When  the  rising  conical  beam  of 
/3-rays  was  deflected  sideways,  it  spread  out  like  a  curved  fan  and 
profluced,  on  a  horizontal  photographic  plate,  a  kind  of  spectrum  of 
curved  lines  superposed  on  a  eonlinuous  spectrum  (Fig;.  2  an<l  3), 
details  of  which  would  be  explained  1  iter.  Danysz  and  he  himself  had 
also  placed  the  emanation  tube  Ijelow  the  slit  in  the  magnetic  field ; 
then  particles  of  the  same  speed  described  circles  of  equal  radius  and 
gave  rise  to  many  distinct  common  lines  (Fig.  -1).  All  these  experi- 
ments were  made  in  a  vacuum.  In  this  way  they  had  distinguished  48 
lines  in  the  "  magnetic  spectrum  '  of  RaC.  Calculations  were  based 
upon  the  observed  Hp,  H  Ijeing  the  magnetic  field  in  gauss,  p  the  radius 
of  curvature  being  in  centimetres,  and  upon  the  relation  Hp  =  (/n'/c, 
after  the  formula  of  Lorentz-Emstein.  Tlie  question  wa.s  :  What 
did  these  many  lines  in  the  "  magnetic  spectrum  '"  signify  ?  A 
single  atom  was  supposed  to  give  only  one  particle  at  the  time  ;  but 
they  observed  nearly  50  homogeneous  groups  or  lines.  Before 
entering  further  into  that  problem,  tlie  lecturer  referred  to  the  y- 
particles.  ' 

The  y-rays  resembled  X-raj-s  of  a  very  penetrating  character, 
and  they  had  recently  been  identified  with  the  characteristic  rays  of 
Barkla.  When  X-rays  fell  on  a  metal  Uke  copper,  the  copj)er  sent 
out  radiations  peculiar  to  itself,  depending  upon  the  atomic  weight 
of  th  >  metal.  The  y-rays  thus  represented  the  fimdamental  niotles  of 
vibration  of  the  atom,  not  chance  radiations.  To  examine  whether 
the  radiations  were  really  the  characteristic  radiations,  hard  and  soft 
radiations  were  separated  by  interposing  increasing  thicknesses  of 
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aluminium  (up  to  7  cm.  and  even  15  cm.)  into  the  path  of  the  rays. 
The  experiments  were  tedious,  and  it  had  been  ascertained  that  RaB 
and  RaC  and  the  other  radioactive  substances,  uranium,  thorium, 
actinium,  &c.,  gave  not  only  two  types  of  characteristic  radiations, 
known  as  the  K  and  L  series,  but  five  or  more  series,  which  were  in  no 
way  accidental.  This  had  been  found  by  the  aid  of  another  method 
of  investigation  which  had  been  placed  m  their  hands  by  the  work  of 
Laue  and  of  Bragg  on  X-rays  and  crystal  structure.  For  making 
wave-length  measurements  on  y-rays  by  this  method  he  (Sir  Ernest) 
placed  an  emanation  tube  in  front  of  a  long  slit  formed  by  two  blocks 
of  leail  ;  through  this  slit  the  rays  fell  obli(|uely  on  a  crystal  of  rock 
salt  (I  mm.  in  thickness)  ami  were  reflected  on  to  a  photcgraiihic 
plate,  the  crystal  and  plate  turning  together  so  as  to  allow  of  measure- 
ments at  dilTerent  incidences.  The  whole  ajjparatus  was  within  a 
j)owerful  magnetic  field  to  exclude  all  ^-^ays,  and  very  long  exposures 
of  a  day  or  more  were  needed,  since  the  y-rays  had  very  weak  photo- 
graphic elVects.  The  sjjectrum  thus  obtaincil  showed  lines  corre- 
sponding to  dcllections  at  I  deg.  or  less,  at  lOdeg.  and  I2deg.,  &c., 
and  these  lines  agreed  exactly  with  the  lines  which  lead  gave  under 
characteristic  excitation,  thus  confirming  Soddys  itssertion  that 
RaB  and  RaO  gave  the  same  spectrum  as  lead  in  spite  of  the  ditfcr- 
ences  in  atomic  weight.  'J'hc  shortest  wave-length  of  very  |)cnc- 
tratiog  y-rays  thus  measured  was  only  ,',Tof  an  Angstrom  unilr  (the 
wave-length  of  yellow  light  is  about  (>,0(JO  Angstrom  units)  or  0'7I  x 
10"" cm.,  and  half  of  the  shortest  wave-lenglh  of  the  hardestX-rays 
previously  determined.  It  was  very  remarkable  that  the  structure 
of  a  thin  rock  salt  crystal  sutficcd  to  resolve  such  short  waves. 

Prof.  Rutherford  then  passed  to  "the  uu)8t  diflicult  part  of  his 
lecture,'  the  <'onncction  berwcen  |3  and  y-rays  and  their  spectra. 
The  phenomena  involved  changes  in  frei|uency  aivd  eonvcrsion  of 
ra<liations.  The  frequency  of  X-ray  radiations  could  be  inerea.scd  by 
increasing  the  voltage.  Whiui  n-rays  passed  through  mutter  their 
energy  wa'j  taken  up  by  elcetrons  which  wen-  shot  out  ;  in  C.  T.  R. 
Wilson's  well- known  photographs  \  rays  loosened  the  electrons  of  the 
air  molecules   which  ilescribcd  tortuous  i)ath.s.     As  a   mechanical 
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model  cf  these  effects  Sir  Ernest  showed  a  large  hollow  copper  sphere 
containing  small  loose  halls ;  to  the  sphere  was  attached,  hy  means  of  a 
rubber  cord,  a  solid  ball,  which  acted  as  striking  projectile  or  bullet. 
When  the  cord  was  pulled  out,  the  bullet  hit  the  sphere,  which  then 
ejected  a  small  ball  through  a  hole  on  the  opposite  side  ;  the  mere  the 
cord  was  stretched,  the  greater  was  the  speed  at  which  the  ball  was 
ejected.  Similarly,  the  energj-  of  the  electron  seemed  to  1>3  nearly 
proportional  to  the  frequency  (the  evidence  was  not  quite  definite 
yet),  and  that  would  be  in  accordance  with  the  quantum-theory  of 
energj-  emission  of  Planck,  as  would  presently  be  shown.  On  the 
other  hand,  the  already  alluded  to  relation  between  ^  and  -y-rays  was 
of  the  following  kind.  RaB  or  RaC  gave  a  strong  jiencil  of  -y-rays 
and  a  line  spectrum  of  fi-rays  (Fig.  '2).  whilst  RaE  gave  a  weak  pencil 
of  y-rays  and  a  continuous  siiectrum  of  /3-rays  at  liigh  speed  (without 
lines.  Fig.  3).  There  was.  therefore,  apparer^tly  a  connection  be- 
tween the  y-rays  and  the  lines  of  the  ji-iay  spectrum.  This  had  been 
studied  by  means  of  the  arr;mgement  indicated  in  Fig.  4,  when  the 
source  of  the  radiations  S  was  covered  with  lead  and  other  metals,  so 
that  only  y-rays  could  get  through  the  metal.  The  -/-rays  then  would 
excite  /J-raj's  or  electrons  in  the  metal,  and  the  experiments  jiroved 
that  the  two  ty};es  of  spectra — that  due  directly  to  /3  radiations  from 
radium  and  that  due  to  ,3  rays  excited  by  y-rays — were  of  the  same 
type,  except  that  in  the  second  case  the  lines  (due  to  groups  at 
definite  speeds)  were  absent.  The  excited  rays,  it  had  been  shown, 
were  softer  than  the  existing  rays. 

Proceeding  to  a  study  of  the  spectra,  Prof.  Rutherford  pointed  out 
that  RaB  gave  only  a  few  groups  of  lines,  which,  on  a  diagram  exhibited, 
corresponded  to  numbc  rs  1  r.nd  2  printed  underneath  them,  begm- 
ning  with  a  lowest  velocity  line  of  the  order  1,  \\hilst  the  spectrum  of 
RaC  extended  much  furtl-.er,  to  numbers  9  and  higher  numbers. 
These  numbers  indicated  the  multiples  of  Planck's  quantum  hv, 
where  h  was  the  universal  constant  and  v  the  frequency,  and  the 
actual  experiments  showed  that  the  energies  deduced  were  almost 
exactly  integers  of  the  quantum,  the  calcidatcd  coefficients  being  e.g. 
2.015,"  4.066,  ....   13.97  instead  of  the  intciiers  2,  4,  ...  .   14. 


RaC  expelled  ;3  particles  at  an  energj-  expenditure  corresponding  to 
several  million  volts.  That,  Sir-  Ernest  remarked  in  concluding, 
suggested  that  radiatioiis  should  exist  which  were  far  more  pene- 
trating than  any  yet  knoxra  and  which  miglit  indeed  penetrate 
through, the  earth. 
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As  the  energy  increased,  the  velocity  of  the  radiations,  cxpresccd  a-, 
a  fraction  of  the  velocity  of  light,  increa:;ed  from  0.7.')  up  to  0.975. 

It  was  not  necessarj',  Sir  Erncat  continued,  to  assume  thr.'  the 
■wiftest  |3  radiations  were  of  a  very  high  frequency.  The  quantum- 
theory  admitted  of  other  views.  We  really  knew  very  little  about 
radiation  altogether,  and  wc  were  more  modest  now  as  to  these 
matters  than  we  had  been  10  years  ago.  Supposing  the  atom  con- 
HlKtcd  of  a  imch'us  surrounded  by  several  ring  systems  of  electrons 
(model  shown),  if  one  electron  were  ejected,  other  electrons  would 
fall  in  and  start  radiations  giving  a  number  of  waves  of  the  same 
frequency.  The  high  velocity  of  cerU-.in  ;3  particles  might  bo  due  to 
the  fae't  that  several  y  particles  were  :  imultanoously  acting  upon  the 
same  /3  particle,  thu;i  producing  higher  velocity  at  the  same  frequency. 
As  a  statistical  result  of  a  large  number  of  atoms  the  velocity  of  tht- 
eticaping  ;3  particles  would  conlinuoasly  be  distributed  within  e<r;:un 
limits  of  Hjx'cd ;  hence  the  continuous  spectra.  But  there  would 
also  be  certain  regions  of  siiecial  electronic  distribution  which  when 
disturbed  would  give  ri.sc  to  the  characterLstic  y  radiations  from  the 
atom,  and  fi  particles  pa:;sing  through  such  regions  would  give  ri'- 
to  a  liiH-  Hpcctrum.  The  energy  was  absorbed  in  definite  units  by 
the  different  Hystcmit  in  vibration. 

The  as,sumption  of  an  emission  of  energy  in  definite  quanta  did  not 
imply  of  ni'ccHsity  that,  when  radiations  were  excited  in  vacuum 
tuliiM,  the  friqucMcy  .slioiild  increasi^  in  accordance  with  Planck's  law. 
I'riif.  Kulhirford  bad  quite  recently  found,  in  fact,  that,  when  th" 
(rfi|uciiiii-H  wirr  plotted  against  the  voltage  (in  Coolidge  tubeexptri- 
mi'MlH),  the  frequency  curve  did  not  coincide  with  the  straight  lino 
K  /ii..liutilevia'e(lfr,)nilt,  byaboiit  15  |:er  cent,  at  about  40.000  volt.s. 
Wli.n  Itii-  volta;<e  waii  further  inrreaicd,  the  fioquency  curve  bent  ofi 
Bill!  iiiiin-  from  the  Htraixlit  line  and  reemed  to  attain  a  maximum  at 
Uri.lKXl  voltii  or  a  Homewhat  higher  value  ;  Sir  Ernest  had  not  risked 
gr.,nK  l-.yomi  I7.'.,(K)(I  volti.  in  htH  Cooliclge  tube  oxiierinieiits.     Now 


LEGAL  INTELLIGENCE. 


Adnil  Electric  Co.  v.  British  Traders'  Association  and  other;. 

By  a  majority,  the  Court  of  Appeal  last  week  dismissed  an  appeal  by 
the  Adnil  Electric  Co.  from  orders  by  Mr.  Ju.sticc  Ridley  staj-iug  actions 
brought  by  them  against  the  British  Traders' Association  for  money  had 
and  received,  and  against  Audcole  &  Turner  (Ltd.)  for  goods  suppUed. 
It  appeared  that  in  1909  plaintiff  company  was  formed  to  take  over  the 
liusiness  jireviously  carried  on  by  Marjiles  &  Leach  (Ltd.).  The  share- 
holders were  mainly  German,  and  Mr,  Marples  and  Mr.  Leach  were 
appointed  joint  managers.  .Solicitors  were  also  appointed.  The  British 
Traders'  Association  were  a  debt-collreting  agency,  who  obtained  judg- 
ment against  debtors  in  the  name  of  jilaintilf  company.  In  resjiect  of 
that  judgment  the  present  action  was  lirought.  The  original  action  was 
against  Audcole  &  Turner  for  goods  supplied.  The  (|uestion  was  whether 
the  solicitors  acting  for  the  company  had  a<ithority  to  bring  the  action. 
They  had  been  instnicted  b}-  Mr.  Marples  and  Mr.  Leach,  but  since  the 
war  broke  out  they  had  received  no  i)articolar  instructions  from  the 
directors.  There  were  three  directors  —a  Dutchman  and  a  German,  both 
resident  in  Germany,  and  an  Englishman,  who  was  interned  there. 

Mr.  Gore  Brownk,  K.C.  (for  jilaintiffs)  argued  that  there  was  autho- 
ritj-  to  bring  the  action. 

Lord  .Justice  Swisfes  E.vny  said  he  agreed  with  Mr.  Ju.stice  Ridley 
in  that  the  evidence  did  not  satisfy  him  that  Messrs.  Marples  and  Leach 
had  authority  to  bring  these  actions. 

Lord  Justice  Phillimobe  dissented. 

Lord  Justice  B.\xkes  concurred  with  Lord  Justice  Swinfcn  Eady,and 
the  appeal  was,  therefore,  dismissed. 


Lips  (Ltd.)  V.  Walter  Cawood  (Ltd.)  and  Others. 

At  Westminster  County  Court  on  Monday  plaiiititTs  claimed  from 
Messrs.  Walter  Cawood  (Ltd.),  thi'  company  organising  the  proposed 
Olympia  Engineering  Exliibition  of  1914,  and  Jlessrs.  C.  H.  Luke  and 
F.  W.  Bridges,  organising  managers,  the  return  of  £9,  which  plaintiffs 
said  thc'y  paid  as  a  deposit  ou  contract  for  the  allotment  of  space,  and 
they  also  claimed  damages  for  the  exhibition  not  l)eing  held  in  1915. 

Mr.  l{,\XKix  (for  plaint itTs)  said  that  in  July.  1913,  defendants  drew 
plaintiffs'  attention  to  the  exhibition,  and  thoy  agreed  to  take  .space, 
paying  £3  on  Dec.  2,  1913,  and  £•>  in  June,  1914.  In  August  it  was  pro. 
posed  that  the  exhibition  shoulil  be  jMjstponed  until  the  summer  of  this 
year,  anil  that  was  agreed  to,  but  to  a  subsequent  proposal  to  postpone 
it  until  19H>  or  1917  plaintiffs  elid  not  agree,  and  they  now  claimed 
damages  for  the  exhibition  not  being  held  in  1915. 

Mr.  Hooc.  for  the  defence,  snid  a  great  many  of  the  largest  firms  were 
working  night  and  day  on  tloveriuncnt  work  and  could  not  possibly  spare 
time  to  exhibit.  The  overwhelmin!;  majority  of  the  exhihitors  wanted 
the  exliibition  jKjstponcd,  and  practically  the  only  pi>ople  who  objected 
were  ijlaintitf  company  and  it^s  chairman  (Dr.  Bisschop)  who  was  also 
chairman  of  th-:-  Dutch  section  of  the  exhibition. 

His  Honour  Judge  Woodk.m.i.  suid  no  on'  suggested  that  defendants 
had  not  acted  from  motiv .s  perfectly  honest  and  bona  fide.  He  would 
go  further;  ho  thought  the  exlrem.-  probalnlitics  were  tliat  thoy  had 
taken  the  wisest  course,  not  only  iii  their  own  interests,  but  in  the  interests 
of  the  exhibitors.  The  qucstitm  arose  as  to  how  far  the  breaking  out  of 
war  relieved  one  from  the  performance  of  a  contract.  So  far  as  the  law 
applicable  to  that  problem  was  applicable  to  the  present  ease,  it  was 
sufficient  to  say  that  bccttu^e  it  made  a  burden  and  inflicted  a  hardship, 
that  was  not  a  ground  to  relievo  defendants  from  their  obligation. 
Accordingly  he  gave  juilgmenl  for  pliintitls  for  £9,  with  I'osts,  ,l.f,nd:ints 
being  given  leave  to  appeal. 


Merchandise  Marks  Act  Prosecution. 

W  the  M.msion  llonsc  (London)  I'oliei-  Court  on  Wednesday  the 
ndioiune<l  .summons  again.st  the  British  Thomson. Ho\iston  Co.  for  having 
applied  a  false  trade  description  to  the  Stol/ el.clrophone  was  withdrawn. 

.Mr,  BooKix  (for  the  prosecution)  said  his  cliiiit.  Mr.  Hammer.  ha<l  Ikm-u 
advised  that  he  wns  obliged  to  lake  those  ])roeee(lin>;s  in  ordiT  to  prevent 
till-  further  dis|)ersal  of  the  instrunn^nts,  b\it  he  woulil  like  to  say  that 
there  was  no  express  or  implii^d  retleelion  upon  the  British  Thomson 
Houston  Co.  for  any  part  they  had  taken  in  the  distribution  of  those 
articles. 

Kor  the  defence,  Mr.  J.  HtSTF.u  Gu.w  said  the  statement  made  at  tho 
last  hearing  that  the  British  Thoni,soi\. Houston  Co.  had  a  foctory  in 
Berlin  was  untrue.  The  instruments  in  ipieation  came  from  an  I'higlish 
company,  incor|«irated  in  this  country  who  had  a  branch  in  Germany, 
and  the  in.slruments  were  made  by  them  and  .-.eul  to  the  ilih-ndout 
I  company. 
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THE  IRONMONGER  AND  ELECTRICAL 
APPARATUS. 

A  iininber  cf  business  exhibitions  were  arranged  to  be 
licltl  during  the  present  year  with  the  object  of  promoting 
trade  in  what  may  be  termed  specialised  indastries.  These 
exhibitions  were  planned  before  the  war  brolce  out,  and  the 
promoters  have  felt  that  the  commercial  and  industrial 
condition  of  the  country  did  not  call  for  the  cessation  of 
exhibition  business.  One  of  these  purely  trade  displays 
was  opened  in  Manchester  on  the  3rd  inst,  and  will  close  its 
doors  to-moiTOw.  It  waS  promoted  by  the  Ironmongers' 
Federated  Association,  which  is  the  representative  organ- 
isation of  the  hardware  trades  throughout  the  country. 
This  cla-ss  of  trader  has  been  hi  the  habit  of  handling  goods 
from  practically  every  manufacturing  country  hi  the  world. 
Till'  Cieiman  manufacturer  found  him  a  ready  distributor 
of  f'ontinental  products,  thougli  it  mu.st  be  said  in  fairness 
to  the  ironmonger  that  wherever  possible  he  preferred  to 
handle  ii;fligenoiis  manufactures.  On  another  page  of  this 
issue  we  refer  in  some  detail  to  the  electrical  appliances  on 
view  at  the  exhibition.  A  considerable  quantity  of  this 
apparatus  is  of  new  design, and  was  showi  to  the  trade  for 
the  first  time  at  the  exhibition.  Electric  cooking  apparatus 
wa,s  made  a  jiromineiit  feature  by  two  big  firms,  who  also 
HJiowed  a  number  of  designs  in  electric  fires  which  aie  likely 
to  take  the  ])opular  fancy.  An  inexpensive  electric  vacuiuu 
cleaner  was  also  on  view,  and  it  is  instructive  to  note  that 
as  the  price  of  these  useful  machines  falls  the  interest  of  the 
ironmonger  in  them  increases.  Much  the  same  may  be  said 
for  certain  line."  of  cooking  anrl  heating  ajiparatus.  Arrange- 
ments were  made  with  tiie  Manchester  Corporalion  for  the 
supply  of  energy  to  the  various  stands,  and  services  of  suffi- 
cient capacity  were  installed  to  enable  cooking  eijuipments 
of  considerable  size  to  be  shown  in  operaiion.  With  com- 
mendable enterprise  one  of  the  nianufactunrs  succeeded  iu 
placing  a  large  electric  grijl  in  the  duiing  room  so  that 


exhibitors  and  visitors  were  able  to  sample  the  tasty  and 
appetising  products  of  this  apparatus. 

From  a  commercial  point  of  view  the  exhibition  should 
open  a  new  stage  m  the  relations  of  the  ironmonger  and  the 
electrical  manufacturer.  That  it  is  desirable  to  improve 
these  relations  is  demonstrated  by  the  fact  that  the  two 
large  manufacturing  firms  referred  to  above  have  been  hi 
butouiess  as  ironfounders  and  producers,  in  the  first  place  of 
coal  ranges  and  fires,  and  secondly  of  gas  fires  and  gas- 
heated  appliances  ;  now  they  have  turned  to  the  manufac- 
ture and  marketmg  of  electrical  apparatus,  and  are  just  as 
anxioas  to  do  business  with  ironmongers  and  hardwaredealers 
in  the  electrical  lines  as  in  coal  and  gas  appUances.  A  few 
years  ago,  when  these  firms  were  making  their  experiments, 
the  idea  was  prevalent  that  they  were  wasthig  their  time. 
However,  they  had  sufficient  confidence  in  the  future  io 
continue  this  work  without  interruption,  and  the  Manchester 
Hardware  Exhibition  has  cleariy  justified  their  optimism. 
Wholesale  ironmongers  who  have  visited  the  exhibition 
expected  to  find  electrical  apparatus  of  some  kind  or  another 
on  the  exhibits  of  the  large  ironfounders.  They  would  have 
been  surprised  if  such  apparatus  were  not  on  view,  lu  many 
respects  the  ironmonger  deals  with  an  entirely  different 
class  of  public  to  that  which  forms  the  customers  of  the 
electrical  contractor.  The  ininni(iiig(^r  with  an  electrical 
department  can  and  does  ap[>cal  to  individuals  who  have  a 
latent  interest  m  electrical  affairs,  but  who  do  not  think  of 
going  to  an  electrical  contractor  when  they  are  in  a  position 
to  show  this  interest  in  a  tangible  form.  As  the  price  of 
cookers  and  other  electrical  apparatus  conies  within  reach  of 
the  purse  of  the  general,  rather  than  the  luxurious,  public, 
so  the  ironmonger,  who  like  other  traders,  is  a  cautious  indi- 
vidual, will  become  .more  active  and  will  educate  his  parti- 
cular public  into  coming  to  him  for  various  electrical  lines. 
The  matter  is  not  one  hi  which  technicaUtie^  enter,  it  Ls  just 
simple  trading.  The  manufacturer  standardises  the  various 
lines  of  goods,  and  the  ironmonger  handles  them  just  as  he 
doe.^i  other  semi-engineering  products.  For  this  reason  llicrc 
is  no  occasion  for  any  feeling  of  re-sentmcnt  as  between  I  he 
electrical  contractor  and  the  ironmonger.  Certainly  this  is 
the  ageot  co-operation,  and  no  harm  will  be  done  if  tlie  Elec- 
trical f'ontructors' Association  anrl  the  Ironmongers"  Fede- 
rated Association  were  to  get  together  with  a  view  to  defining 
a  progressive  policy  and  strengthening  the  biLsiue.ss  relations 
between  contractoi's,  dealers  and  manufacturers  ;  also  with 
the  object  of  making  more  widely  known  in  the  various 
electricity  supply  areas  the  advantages  of  the  sulisidiary 
uses  of  electric  service. 
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IMPORTS  AND  EXPORTS  OF  ELECTRICAL 
MANUFACTURES. 

For  lh(  veek  May  31,  1915,  to  Jinir  6,  1915. 


In  yiew  of  the  increased  interest  which  is  being  taken  in  the  subject  of 
the  importation  into  and  the  exportation  of  Electrical  Manufactures 
from  the  t'nitcd  Kingdom,  we  resume  our  weekly  lists.  (See  aho  note 
at  foot  of  Exports.) 

IMPORTS. 

Bristol. — U.S.A.:  Unenumerated,  14  pkgs. 

FoLKFSTONE. — France:  Unenumerated.  13  pkgs. 

Liverpool. — Spain:  Unenumerated.37p!cgs. ;  U.S.A.:  Unenumerated,  32  pke-j. 

London. — Switzerland :  Carbon  candles, £390  :  unenumerated, £53.  U.S.A.:  Carbon 
candles,  £1,305:  elec.  machinery.  £3,612  ;  elec.  lamps,  £840  :  telephone  material  £2.346  : 
elec.  motors,  17 pkgs. ;  unenumerated,  £480— 135 pkgs.  Denmark:  Machinerv  . £230  ; 
unenumerated,  £254.  Holland:  Elec.  lamps,  £2,133— 29  pkgs. ;  unenumerated.  £341. 
Sweden:  Wire  and  cable.  £20  ;  telephone  apparatus.  56  pkgs.  France:  Carbon  candle:, 
£1.176.     /(fl/y.-  Wireand  cable, £1,180.    5pam.-  Lamp  parts,  £110. 

EXPORTS. 

Tc Australasia. — Auckland:  Elec. machinery, £35;  unenumerated. £53.  Melbourne- 
E!ec.  machinery,  £278  :  unenumerated,  £694.  Sydney:  Elec.  machinery,  £657 ;  wire 
and  cable,  £349  ;  unenumerated,  £688.  Wellington:  Elec.  machinery,  £21 1  ;  wire  and 
cable.  £33  ;  unenumerated.  £1,062.  Adelaide:  Unenumerated,  £978.  Brisbane:  Wire 
and  cable.  £127;  unenumerated.  £1.098.  Ciinerf/n  .•  Unenumerated.  £10.  Ctiriskhurch  : 
Wire  and  cable.  £87;  unenumerated.  £204.  Perth:  Unenumerated,  £1 14.  Blenheim: 
Unenumerated.  £124.  Newcastle:  Elec.  machinery,  £174.  Hobart:  Unenumerated, 
£337.     Lyttelton:]  Elec.  machinery.  £108  :  wire  and  cable.  £36  ;  unenumerated,  £65. 

Africa. — Durban:  Machinerv.  £50  ;  unenumerated,  £110.  Fort  Elizabeth :  Unenu- 
merated. £299.  Cape  Town:  Unenumerated.  £100.  Fast  London  :  Elec.  lamps,  £410  ; 
elec.  machinery.  £101  ;  unenumerated,  £153.  Kilindini  :  Unenumerated.  £12.  Delagoa 
Bay:  Elec.  machinery.  £20;  elec.  meters,  £70;  elec.  fans,  £57;  unenumerated.  £64. 
Seira:  Unenumerated.  £93. 

EcvPT. — Alexandria:  Wire  and  cable,  £316;  unenumerated,  £335.  Fort  Sudan: 
Unenumerated.  £33. 

Russia. — Vladivostock :  Unenumerated.  £25. 

Norway. — Christiana:  Unenumerated, £90. 

South  and  Central  America. — Buenos  Ayres :  Wire  and  cable,  £4.903  :  elec.  machi- 
nery. £271;  unenumerated.  £1.291.  Monle  Video:  Wire  and  cable.  £176.  Colon: 
Unenumerated.  £22.  Santos:  Elec.  machinery,  £408.  /'e'o/a.'!.:  Elec.  machinery,  £460  ; 
wire  and  cable,  £36;  unenumerated,  £83.  Rio  de  Janeiro:  Wirt  and  cable,  £221  ;  un- 
enumerated, £1,259. 

British  Guiana. — Dcmcrara :  Unenumerated,  £47. 

Holland.— /4msterrfam.-  Wire  and  cable,  £2,565 ;  unenumerated,  £218.  Rotterdam: 
Wire  and  cable,  £536  ;  unenumerated  ,£11. 

U.S.A.— Wcw  York:  Unenumerated.  £137. 

Japan.— /foi;  .•  Unenumerated.  £13. 

CmKK.-Hongkong :  Elec.  machinery,  £20 ;  unenumerated.  £23.  Shanghai:  Elec. 
machinery.  £423. 

India.  Ceylon.  Indo-China  and  Straits  Settlements.— BomAay  .•  Elec.  machinery. 
£172;  wire  and  cable.  £502  ;  unenumerated.  £1.352.  Calcutta:  Elec.  machinery,  £444. 
Co/omi3.-  Unenumerated,  £205. ;  A/orfraj.-  Unenumerated.  £128.  Singapore:  Elec. 
machinery.  £139;  unenumerated.  £212.     Ipoh:  Unenumerated,  £88. 

Java. — Surabaya:  Unenumerated,  £42. 

Canada.— Montreal :  Wire  and  cable.  £27;  unenumerated,  £241.  Toronto:  Elec. 
machinery,  £21  ;  unenumerated,  £550.    SI.  John's,  N.F. :  Unenumerated.  £1.400. 

F«AKc^.~Dieppe :  Machinery.  £43  ;  unenumerated,  £130.  Boulogne:  Elec.  machi- 
nery, £634  :  unenumerated.  £43.  Paris:  Wire  and  cable,  £230  ;  unenumerated,  £66. 
Hawe  :  Wire  and  cable.  £2,558. 

Gibraltar  :  Unenumerated.  €42. 

West  Indies.— Bariarfos.-  Wire  and  cable.  £24  ;  unenumerated,  £83. 

FOREIGN  GOODS  (duty  paid  and  free). 

Christchurch :    Unenumerated,  £34.     Gibraltar:    Unenumerated,  £20,     Malta:    Un 

enumerated,  £32.    New  York:  Unenumerated,  £302.    Rotterdam:  Unenumerated.  £20. 

In  Transit.— SomVy.-  Elec.  lamps,  &c.,  £1,400.    Karachi:  Elec.  lamps.  S:c..  £230. 

NoTK. — The  large  number  of  item.s  in  these  official  returns  under  the 
misleading  hcafling  "  unenumerated "  relate  to  what  is  described  as 
"  electrical  goods  "  and  "  electrical  materials." 


BUSINESS  NOTICES. 

At  an  cxlrr.orJiiii-.ry  nic-lin';  of  ll.<-  Klcclric:!!  I'owcr  Storiigc  Cv. 
Ir, it  week  resolutions  were  i:.y:xHl  in  favour  of  ;inia]j;aniating  Uv 
busincso  of  the  comi'any  with  thi'-t  of  Messrs.  Pritchcttn  &  (lold 
(Ltd.),  undvr  the  title  of  Pritihett.s  &  Gold  &  Kk-etrical  Power 
Stonigc  Co.  (Ltd.),  r,nd  r.lso  in  favour  of  winding  up  the  oompiiny 
voluntarily  (with  Messrs.  Jcmcc  Gray  and  VV.  A.  licid  as  liquidiitcrj), 
in  order  to  carry  out  the  cchcmc  of  amalgamation. 

Mes.sr3.  Neville,  Williams  &  Co.  have  dispo.sed  of  that  part  of  their 
busine.sfj  relp.ting  to  Ensign  elcolric  lires,  heater.?  and  cooking  rppa- 
ralus  to  Me:4srs.  Ikin  &  Eads  (Ltd.),  47,  Marylcbonc-lane,  London, 
VV.C,  and  their  Var.<ulat  varnishes,  frosting  and  colouring  lacquers, 
&(!.,  to  Bi-Metals  (Ltd.),  .')7,  Lant-strcet,  S.E.  Outstanding liabili'ies 
will  l:c  p::lfl  by  Mosbrs.  Neville,  Williams  &  Co. 

Increase  of  Prices.— Mes-sr^.  Ercole  Marelli  &  Co.,  19  and  20,  (!ar- 
liik-hili,  \'J'..  announce  that  they  are  increasing  all  their  prices  1),- 
10  per  eei!t.  owing  to  the  increase  in  the  cost  of  raw  materials. 

Retort  Carbon  for  Sale.— The  Bristol  Gas  Co.  advertise  for  salt 
about  40  toM.s  of  carbon  from  vertical  rctortu  at  their  Stapleton-road 
works.  Offers  to  the  .secretary,  Mr.  John  Phillips,  Colston-street, 
Bristol,  l.y  .hine  19. 

Patent  Development.  The  proprietor  of  patent  No.  1.5,9.51  of  19i;t 
for  •■  I  niproviriMiits  in  siif<-ty  devices  for  electriir  conductors,"  desires 
to  iiuiUe  arranmiMenlH  for  exploiting  same  in  this  country.  Par- 
ticulars frciin  MeKsrs.  Haseltine,  hake  &  Co.,  patent  agents,  J,s, 
Soulhanipton-lniildingH,  f!haneery-lano,  I^ndon,  W.C. 

The  proprietor  of  patonto  Nos.  12,535/1905  and  10  980/1910 
r.l.ti'.g  t«      Automate  nprhiklers, "  desires  to  make  arrangements 


for  exploiting  the  inventions  in  tlus  coimtry.  Particulars  from 
Me3.srs.  Wheatley  &  Mackenzie,  Patent  Agents,  40,  Chancery-laae, 
London,  W.C. 

BANKRUPTCY. 

The  discharge  of  Jas.  Win.  and  Tom  W.  Tattersall,  electrical 
engineers,  Kimberley-road,  Willesden-lane,  London,  X.W.,  h<is  been 
granted  a^  from  June  2,  1915. 

A  receiving  order  has  been  made  against  Trevor  Duesbury, 
engineer,  electricity  department,  Sutton  Coldfield. 


m 


ELECTRICITY  SUPPLY. 


EXTENSIONS. 

Batley.— The  L.G.  Bor.rd  have  snu'ioiied  the  borrowing  of  £3,391 
for  cable  extensioiLs  to  Her.ley.  ( V.rliimhow  .".nd  Bradford-road  West. 
There  was  a  profit  of  £634  on  the  elc'clrioit y  department  for  the  past  year, 
malving,  witli  the  credit  balance  of  £138  from  1914  a  total  of  £772.  Four 
years  ago  a  new  switchboard  was  purchased  at  a  cost  of  ,£1,142,  and  it  is 
intended  to  pay  off  the  whole  of  the  outstanding  debt  on  that  account, 
after  which  the  credit  balance  (£.57)  will  be  carried  forward. 

Chesterfield. — On  Tuesday  the  Council  accepted  tenders  fo.-  a 
400  kw.  alternator,  boiler,  superheater,  lifcc.,  at  a  cost  of  £2,703. 

A  letter  was  received  from  the  Chesterfield  Tube  Co.  (who  are  engaged 
on  Government  work),  stating  that  as  tlie  Corporation  were  meeting  their 
present  demand  for  power  they  did  not  consider  that  the  expenditure  of 
.£5,000  wliich  the  Corporation  found  necessary  need  be  undertaken  on 
their  accoimt  alone.  The  Curiioration  would  reap  considerable  benefit 
in  the  reduction  of  costs  by  installing  a  turbo-alternator  in  place  of  con- 
verting tlie  supply  now  delivered  to  tliem. 

Mr.  W.  H.  EriMixDs  said  he  would  like  an  a,ssurance  from  the  chairman 
of  tlie  Electrical  Energy  Coniiiiillee  (Mr.  J.  Clayton)  that  the  scheme  now 
proposed  was  only  an  instalment  of  a  larger  scheme, so  that  the  town's 
manufacturers  could  rely  on  the  (Corporation  letting  them  have  a  cheap 
and  unlimited  supply  of  motive  power. 

In  reply,  Mr.  Cl.vyton  said  that  with  tlie  complete  scheme  carried  out 
there  would  be  an  ample  reserve  fiu'  some  time  to  come.  He  regretted 
that  the  Council  had  shelved  the  £15,000  extension  scheme  which  was 
jiassed  in  February,  1914,  and  he  warned  the  Council  they  would  have  to 
embark  ujion  that  scheme  in  the  near  future. 

Aid.  C.  P.  M.vRKii.\M  said  while  great  credit  was  duo  to  Mr.  Acland,  the 
borough  electrical  engineer,  for  the  manner  in  which  he  had  conducted 
the  works,  the  time  had  come  when  they  should  remove  them  nearer  tlie 
town,  so  that  thej'  could  have  plenty  of  room  and  reduce  their  eoal  bill. 

Luton. — The  electrical  enginc;'r  (Mr.  W.  H.  Cooke)  ha,-,  rojiorled 
uj  on  the  necessity  of  providing  r.dditional  generating  jrlant  ;.t  the 
oloetricity  works. 

.\t  present  10  of  the  largest  consumers  are  engaged  on  War  Office  and 
.Admiralty  contracts,  and  are  entirely  dependent  upon  the  electricity 
uncliTtaking  for  power.  The  jaesent  boiler  plant  and  buildings  are 
sulliricut  for  the  time  being.  Mr.  Cooke  reports  that  the  iirst  difficulty 
lir  ixpcrieneed  was  in  obtaining  generating  plant  before  next  winter,  as 
iTiaUers  had  had  practically  all  the  available  plant  now  being  built  com- 
iiiaudeiTcd  by  the  Covernmeii'.  iiiid  they  were  so  busy  on  other  contr.acts 
that  they  were  unable  to  quelle  for  delivery  this  year.  He  managed, 
however,  to  .secure  an  o|)tiiiii  on  a  3,000-3,700  kw.  lijungstnim  turbine 
which  was  partly  completed.  The  Brush  Eleetriral  Eiiiiiiuvring  Co. 
were  prepared  to  supply  and  erect  the  maehine  wilbiii  six  months  for 
£11,17.5.  It  would  also  be  neiessniy  to  inslal  an  additional  air  filter, 
cooling  tower,  steam  and  water  pipings.  &e.,  and  the  estimated  total  cost 
is  £14,450.  Further,  it  will  be  neeessniy  to  proceed  with  the  erection  of 
a  sub-station  which  was  provided  for  in  the  last  extension,  and  he  advises 
that  about  23  poles  of  land  be  immedintely  secured  and  a  sub-station 
erected  thereon  tn  eontiiin  two  500  kw.  converters  with  the  necessary 
switchgcar  at  a  cost  of  £0.200.  The  sub-stntioii  emild  provide  .iccom- 
moilation  for  an  additional  2.000  Uw.eonverling  iiluutwhiili  would  jiro- 
balily  be  rer|Uired  at  some  futunMlute.  Mr.  Cooke  advises  Unit  immediate 
a]iplieatlnii  be  made  to  the  L.(l. Hoard  to  linrrow  £14,450  for  generating 
jilant  in  tlie  main  station.  £5,200  for  sub. station  and  converting  plant, 
and  £(i,000  for  h.t  and  l.t.  cables,  &e. 

The  Klectricity  Committee  i-ecommends  the  acceptance  of  the  Brush 
Company's  otTer  and  that  application  should  be  made  to  the  L.G.  Board 
for  sanction  to  borrow  the  £25.()30  speeilied  in  the  report. 

Middlesbrough.- The  L.G.  Hoi. id  hav<-  sanclioned  a  lorn  to  cover 
(■\|i.ndlliire  (111  laying  electric  su|iply  mains  to  works  engaged  on 
iiMkiiiu'  Muuiitions  of  wi;r,  but  not  to  ordinary  customers. 

Rotherham. — The  Treasury  has  sanctioned  the  borrowing  by  tho 
Coi  poraliciii  of  £8,400  for  the  purchase  of  two  water  tube  boilers  for 
lie'  electricity  work.s. 

Shipley.  The  formal  iiiiiiigural  ion  of  the  recent  additions  to  tho 
elritrieity  generating  plant  took  |il.ice  on  the  2nd  Inst. 

It  has  been  decided  to  increase  the  charge  for  electricity  for  lighting 
from  4Jd.  to  45d.  per  unit  and  for  power  by  10  per  cent. 
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Stalybridge. — The  Stalybridge,  Hyde,  Mossley  and  Diikinfield 
Joint  Tramways  and  Electricity  Board  are  applying  for  sanction  to  a 
loin  of  £4,000  for  transformers  and  mains  to  give  supplies  of  current 
to  munition  factories. 

Stretford. — The  Parks  Committee  has  ai)|irovcd  of  a  proposal  to 
lay  an  electric  main  to  Longford  Hall,  for  lighting  and  ]5ovver.  The 
output  of  the  generating  station  for  the  year  ended  March  31  «'a:< 
2,782,600  units,  compared  with  2,726,355  units  in  1913-14. 

Watford. — The  L.G.  Board  is  prepared  to  issue  its  sanction  in 
respect  of  works  carried  out  by  the  electricity  department  prior  to 
the  Board's  letter  restricting  expenditme. 

The  Lighting  Committee  recommends  the  following  increases  in  the 
charges  for  the  current :  Lighting  12i  per  cent.,  power,  &c.,  10  per  cent.  ; 
slot  meters,  rent  to  be  charged  at  present  rates.  As  regards  pubUc 
lighting,  the  Committee  reports  that  although  12A  per  cent,  increase 
would  be  necessary  under  normal  conditions,  they  recommend  that  the 
present  charge  be  maintained  imder  existing  lighting  conditions. 

GENERAL. 

Bangor. — Last  week  the  Corporation  decided  to  incre?.se  the 
ihargc:'  for  electric  current  owing  to  the  increased  cost  of  copJ. 

Belfast. — At  a  meeting  of  the  Tramways  and  Electricity  Committee 
Ir.st  week  reference  was  made  to  a  case  of  alleged  defective  wiring. 

It  was  stated  that  the  wiring  had  been  done  in  a  negligent  manner  ; 
that  telephone  wires  had  been  used  instead  of  lighting  wires,  and  that 
tho.se  had  been  tied  to  the  lead  gas  pipes  either  by  string  or  bare  non- 
insulated  copper  wires.  Ordinary  bell  wires  also  ran  in  the  same  ducts, 
and  the  gas  and  electric  meters  had  been  disconnected.  After  discussion 
the  Town  Solicitor  was  asked  to  report  on  the  electric  supply  department's 
responsibility  and  powers  in  relation  to  the  wiring  of  premises  generally. 

The  reorganisation  of  the  electricity  department  again  came  up  for 
consideration,  and  it  was  resolved  that  the  sub-committee  to  whom  the 
question  is  to  be  referred  should  consist  of  the  whole  of  the  members 
of  the  Tramways  and  Electricity  Committee,  together  with  the  following 
additional  members  of  the  Corporation,  who  were  nominated  at  the 
monthly  meeting  :  Aid.  Moore,  Councillors  Stirling,  English,  Gilliland, 
(■aflfikin,  James  Johnston  and  Riddell. 

Bolton. — The  Electricity  Committee  have  decided  owing  to  the 
liit;li(r  cost  of  fuel,  to  increa=:e  the  charge  for  electric  current  foi 
lighting  from  3id.  to  4d.  P':r  unit,  and  the  jiower  charge  will  be 
increased  in  proportion  to  the  demand  and  accoriling  to  the  extra 
price  of  fuel,  but  it  « ill  mean  an  increase  of  about  10  per  cent. 

Bury  (Lanes). — The  salary  of  the  engineer  and  managir  of  the 
electricity  department  (Mr.  S.  J.  Watson)  has  been  increiused  from 
£550  to  £(;50  per  annum. 

Colchester. — Last  week  the  Corporation  decided  to  carry  the  profit 
on  the  past  year's  working  of  the  electricity  department  (£812. 17s.7d.) 
to  suspense  account,  and  also,  in  view  of  the  iiu  ivivsed  cost  of  fuel, 
to  increase  the  charge  for  current  to  ordinary  consumers  for  lighting 
by  Jd.  per  unit  as  from  July  1. 

Doncaster. — The  Board  of  Trade  have  intimated  that  they  cannot 
sanction  at  present  the  borrowing  by  the  Corporation  of  £8,550  for 
exteiL«ion3  of  the  light  railway  undertaking. 

Dublin. — The  Electricity  Supply  Committ(e  again  recommtnd 
an  incn-a^c  of  ^d.  ];er  unit  for  euinnt  u.sed  for  lighting  and  |d.  per 
unit  for  power. 

The  Crimmittce  ri-port  that,  even  if  the  revi.sed  charges  be  adopted, 
there  will  be  a  small  delicit  of  £230.  On  the  present  basis  the  Coniinittee 
estimate  a  deficit  of  i2 1,334.  The  past  year's  accounts  disclose  a  .serious 
fallinu  off  in  c<iMsuni])tion,  and  it  has  Ijeen  found  on  investigation  that  in 
every  direction  there  is  a  strun>;  effort  by  consumers  to  economise  the  cost 
of  lighting.  Although  830  additional  consumers  were  connected  during 
the  year  ended  March  31,  and  in  ordinary  times  those  would  mean  a 
■ubstantial  increase  in  consumi)tion,  the  results  show  a  serious  dccrca.se 
in  the  lighting  units  sold  during  the  March  q\iarter  comjiared  with  the 
corresjionding  quarter  of  1914.  In  the  late  closing  establishments, 
principally  made  u)i  of  li<insed  houses  and  clubs,  there-  was  a  decrease 
for  tlie  quarter  of  over  2i;.0()0  units,  and  in  the  early  closing  establish- 
ments there  was  a  dccrea.se  on  the  quarter  of  over  15,000  units.  The 
most  .serious  effect  of  the  war  was,  however,  shown  in  the  domestic  use. 
Although  the  greater  part  of  the  new  consumers  put  on  during  the  past 
12  months  were  of  the  domestic  cla.ss,  the  consumption  for  the  quarter 
by  that  cla.ss  of  consumer  showed  a  decrease  of  over  21 .000  luiits.  There 
was  a  small  increa.se  in  the  use  of  electricity  by  theatres,  pictine  houses, 
offices,  4c.,  but  the  net  result  showed  a  eeriovis  falling  off.  The 
power  units  showed  a  substantial  increa.se  for  the  three  months,  but 
that  was  chiefly  owing  to  an  increase  in  the  use  of  current  at  the 
mam  drainage  pumjiiiig  station,  from  which  no  financial  |)rofit  was 
derived.  Taking  into  account  the  whole  12  months,  the  imits  sold,  com- 
pared with  the  cstiMiatcs  submitted,  showed  a  drop  of  2S4,(W0,  and 
against  the  estimati  .1  iticonie  there  was  a  decreas<!  of  £«,687.  The  actual 
drop  eoinpancl  wil  h  l  h,  i  si  irn;iles  wa.s  £S,27I1.  The  Committee  estimated 
«  prolll  of  ^),n•2^,  \,u\  t  Imt  profit  had  Ix-en  brought  down  to  £748.  They 
dr.  not  think  that  Council  will  consider  the  question  of  throwing  that  large 
'•■hciton  the  general  ratepayers. 


Dundee. — The  Corporation  have  increased  the  price  of  electric 
current  by  10  per  cent,  for  lighting  and  traction  and  15  per  cent,  for 
power  consumers.     Gas  has  also  been  increased  7d.  per  1,000. 

Eccles. — The  Electricity  Supply  Committee  has  fixed  the  minimum 
wage  of  shift  engineers  at  40s.  per  week,  rising  to  42s.  at  the  end  of 
six  months,  the  wages  of  shift  engineers  in  the  Council's  service  being 
advanced  aocordmgly. 

The  profit  on  the  electricity  undertaking  for  the  past  year  (£634)  has 
been  transferred  to  reserve. 

Epsom. — At  the  last  Council  meeting  it  w.os  reported  by  the 
Acting  Elcctiieal  Engineer  that  there  had  been  13  applications  for 
the  supply  of  current  since  the  last  report  (seven  new  customers  and 
six  extensions),  equal  to  600  8  o.p.  lamps.  The  service  cable  to 
Messrs.  H.  F.  Foster  &  Co.'s  works  has  been  replaced  by  a  larger  one, 
owing  to  the  greatly  inorea.sed  load. 

Fareham. — The  salary  of  the  electrical  engineer  (Mr.  A.  Blake) 
has  been  increased  by  £25  per  annum. 

Kendal. — The  Council  have  increased  the  charges  for  electric 
current  and  gas  by  16|-  per  cent,  owing  to  the  high  price  of  coal,  &c. 

Gas  has  been  increased  5d.  a  thousand  and  electric  current  Id.  a  unit 
to  consumers  for  lighting,  Ad.  a  unit  for  kinemas  and  power  consumers, 
and  id.  per  unit  to  consumers  taking  power  at  a  flat  rate. 

Loans  for  Electrical  Plant.— The  Finance  Committee  of  the  London 
County  I'oiiucil  have  revived  the  proposal  for  the  reduction  of  the 
outstanding  iirriods  of  certain  42-ycr,r  loans  on  the  St.  Pancras 
electric  generatuig  plant. 

The  County  Council's  Committee  are  prepared  to  recommend  the 
sanction  to  the  borrowing  by  the  Borough  Council  of  £15,000  for  a 
5,000  kw.  turbine  set,  but  the  St.  Pancras  Finance  Committee  recom- 
mends the  Borough  Council  to  adhere  to  their  previous  decision  in  regard 
to  the  proposed  reduction  of  outstanding  loan  periods  for  the  reasons 
already  given,  and  to  inform  the  County  Council  that  as  the  proposed 
£15,000  expenditure  is  considered  to  be  irgent,  and  inasmuch  as  they 
have  alreurly  incurred  liability  for  the  .iniount  they  desire  to  receive 
sanction  1.,  ili-  l.-no«-in-  tln-ivof  at  111.-  .-iirli.-l   |H.ssili!e  date. 

■pi,,.  I'liiiiicr  I  uniiriiii i-iilti-d  1  h'-  Islrri  1  I'll  \-  I  'uiiimittce  In  regard 

to  the'  iiir.^viit  pM,iti..ii  of  (lir  .oiilrart  lor  lour  iirw  l.oilors  at  King's-road 
station  in  respect  of  which  tlir  I.oimIom  Coiinlx  rouiu  ifs  sanction  to  the 
borrowing  of  £22,530  has  U'.ii  rrr.iv.d  ami  ih-  loan  aureed  to  be  taken 
up  from  the  Ecclesiastical  Coniinissioii.is.  al  i',  piT.-nit.  interest.  There 
has  been  delay  in  the  completion  of  the  contract,  maiidy  due  to  the  fact 
that  the  foundations  for  the  boilers  were  not  ready,  but  one  boiler  will 
now  be  received,  and  another  will  follow  very  shortly.  The  Treasury 
have  been  asked  to  allow  the  loan  to  be  completed. 

London  Linking-up  Scheme.—Battcrsea  Electricity  Committee 
have  been  in  negotiation  with  Fulham  and  Hammersmith  Councils 
with  a  view  to  linking  up  the  thre  ■  undertakings.  •■ 

The  borough  cleitrical  engineer  (.Mr.  V.  A.  Bond)  has  rejiorted  as  to  the 
present  capncil  v  of  t  h,'  plant  at  the  generating  .station  and  the  estimated 
load  during  tli'  .  n-innj  «  inter,  also  the  advantages  of  linking  up  the 
elcctricitv  undirUikiiig^  for  reciprocal  and  stand-by  supplies.  The  esti- 
mated cost  of  laying  two  015  sq.  in.  mains  between  ISattersea  and  Fulham 
and  between  Fulham  and  Hammersmith  is  £17,441.  and  it  is  proposed 
that  this  expenditure  shall  be  borne  equally  between  the  three  Councils 
concerned.  The  Committee  recommends  an  agreenunt  being  entered 
into  with  Fulham  and  Hammersmith  Councils,  and  the  Finance  Com- 
mittee, in  their  report  upon  the  question,  concurs  in  the  recommendat  ion, 
and  also  reconmiends  application  Ixiing  made  to  the  London  County 
Council  for  the  advance  of  £5,814,  the  Council's  share  of  tho  estimated 
cost  of  laying  the  connecting  mains. 

Northampton.— The  Finance  Committee  has  repcricd  the  proposals 
of  the  Northampton  Electric  Light  &  Power  Co.  to  construct  a  new 
generating  station  on  the  south  side  of  the  river. 

The  Committee  rejtorts  it  has  no  desire  to  hamper  the  operations  of  tho 
Company,  but  in  view  of  the  fact  that  the  greater  part  of  the  recei])ts  of 
the  undertaking  are,  and  will  contiime,  tf)  be  derived  from  consinners  in 
the  Borough,  the  Boriuigh  funds  will  receive  no  IxMiefit  from  the  rating  of 
the  proposed  station,  which  will  be  virtually  situated  outside  tho  Borough. 
I'nder  t  hese  circumstances  tho  Town  Clerk  has  been  instructed  to  notify 
the  Board  of  Trade  that  the  proposals  aro  opsn  to  objection  from  this 
point  of  view. 

Poplar  (London).  -The  Finance  Committee  which  ha,s  coasidered 
the  report  of  the  Kleiaricity  Committee  on  dLsiX)sal  of  the  net  surplus 
of  the  eleelricily  undertaking  for  the  |)ast  year,  hi-s  postpomd  its 
decision  on  certain  of  the  proposals,  but  they  thiidcthat  thi'  proposal 
to  transfer  £3,.50<t  to  the  credit  of  the  g.-nei-al  fund  should  be  app.-.)ved. 

West  Bromwich.-  -At  the  Inst  meeting  of  the  Corporation  it  was 
reportiMl  thai  tin  re-  was  a  prolit  of  £877  on  the  electricity  undertaking 
for  the  past  year,  an<l  it  wiw  decided  to  make  an  increase  of  20  \ht 
cent,  in  the  price  of  electric  current  to  all  consumers  to  meet  the  v\lT:\ 
cost  of  niatiri'ials  and  wages. 

In  the  course  of  the  discussion  on  the  Electricity  Committee's  report 


368 


THE  ELECTRICIAN,  JUNE  11,  1915. 


Councillor  Bell  asserted  that  the  Committee  were  selling  current  to  con- 
sumers for  power  at  less  than  it  cost  to  generate. 

Councillor  Kenrick  denied  that  they  were  selling  below  cost  price.  It 
they  increased  their  charges  for  power  they  would  lose  their  customers. 
His  own  firm  was  putting  down  jilant  to  generate  their  own  electricity 
because  tliey  could  produce  it  cheaper  tlian  they  could  buy  it  from  the 
Corporation. 

Wimbledon. — The  Board  of  Trade  has  refused  to  make  an  order 
permitting  the  Corporation  to  supply  electricity  to  18  houses  at 
C"uddmston  and  Epsom.  ~ 

The  Board  do  not  consider  that  sec.  6  of  the  Klectric  Lighting  Act, 
1909,  should  be  used  for  developing  a  general  supply  of  electricity  outside 
an  authorised  area,  and  suggest  that,  if  tile  Corporation  desire  to  give  a 
supply  of  electricity  the  Council  should  apply  for  an  order  to  extend  their 
area  of  supply.  The  consideration  of  the  matter  has  been  deferred  by  the 
Electric  Lighting  Committee. 

LIGHTING,  POWER  &  HEATING  NOTES. 

Electricity  in  Iron  Works. — in  tlie  rejiort  of  tlie  Kin mncy  Iron  ( 'o. 
for  the  year  encU'd  JIarcli  it  is  stated  that  there  was  an  expenditure 
during  the  year  on  th<'  c'lectrie  power  installation,  which  had  now 
been  completed,  of  CI. 741. 

Factories  and  Electric  Power  Supply. — At  the  last  meeting  of  tlu- 
Birmingham  Tame  &  Rea  District  Drainage  Board,  Aid.  Edwards, 
who  presided,  said  the  principal  basiness  related  to  the  sale  by  the 
Board  to  the  Dmtlop  Rubber  Co.  of  land  near  Bromford  for  the 
ierection  of  works. 

The  Works  Committee,  reporting  on  this  subject,  stated  the  negoti- 
ations were  necessarily  prolonged  owing  to  the  many  considerations, 
apart  from  the  price,  which  were  involved.  AmoPL'  I  lie  .|\ii-;l  inns  which 
had  to  be  settled  were  the  electric  jrawer  and  telepliMiH  lin,  .  .uhI  facilities 
for  access  to  the  river  Tame,  &c.  The  Conniany  icciuncd  in  !«■  satisfied 
of  the  capacity  of  the  Corporation  eliitri.il\  .|i  |.ariiiifnt  to  supply  the 
necessary  current  for  power.  The  \;!rMiM.  .|n.Mi..ii.,  were  ultimately 
settled  and  71 J  acres  v.'ere  sold  subjcil  In  I  lii>  :iii|ii(i\  a!  of  the  Board. 

A\<\.  Saykr,  in  moving  the  adoption  of  the  n))()rt,  .said  the  Board  were 
not  desirous  of  parting  with  any  of  their  land,  but  tlicy  recognised  that 
the  Dunlop  Co.'s  industry  was  a  large  and  important  one,  and  they 
desired  to  ])Iace  facilities  in  their  way  for  acc^uiring  a  site. 

The  motion  was  seconded  and  agreed  to. 

Infirmary  Lighting.— Reigate  Guardians  have  dwidcd  to  adopt 
electric  lighting  at  the  new  infirmarv, and  inquiries  are  being  made 
of  the  Council  as  to  rates  for  supply. 

TRACTION  NOTES. 

Baker-street  Waterloo  Railway.  -The  new  slat  ion  in  Klgin- 
avenue,  to  lie  known  as  .Maida-val.-,  was  opened  for  traffie  on  Sunday, 
thus  completing  the  extension  of  the  Hakerloo  lino  from  Paddington 
to  Queen's  Park. 

Glasgow. — The  general  manager  (Mr.  J.  Dalrymi)le)  has  issu:-d  a 
further  ap])cal  to  the  male  emjtloyees  to  joiTi  the  Army. 

Mr.  Dalrymple  states  that  there  are  still  in  the  department  8G8  men 
Wtween  IS  and  30  years,  including  3.51  single  and  517  married  men. 
There  are  2,183  l)elween  18  and  40.  In  view  of  I  lie  possible  early  intro- 
duction of  conscripti(m  the  general  manager  thinks  that  those  members 
of  the  staff  should  now  consider  the  .■ulvisability  of  coming  forward.  The 
Tramways  liattahon  is  now  fully  trained,  and  will  vi-ry  soon  leave  for  (he 
front.  Tlic  depot  companies  art  being  formed  at  Gailes.  It  would  be 
very  cheerful  to  the  Iramv.aymen  at  the  frojit  to  know  that  they  are  to 
be  reinforced  by  llieir  mates  in  the  department.  Since  the  appeal  was 
distribute  il  tlare  has  been  a  good  response,  and  two  depot  companies  of 
3(Mi  each  w  ire  fnrmerl  in  less  than  a  week. 

Light  Railway.—The  Board  of  Trade  have  confirmed  IheClavfon 
le-.Moors  l.iLdit  Railway  (Extension  of  Time)  Order,  lOlf). 

Newcastle-on-Tyne.— The  Tramwaj-s  Committee  have  abolished 
halfpenny  fares  because  of  the  great  overcrowding  of  the  tramcars 
in  the  short  period  in  wliicli  the  fares  operated. 

ShefHeld.  The  Corporation  are  reconimeiuled  to  punihasc  frceliolil 
]iroperly  in  Hnrt.Hheafl  for  £I,7(H»  and  to  adapt  same  for  jirox  iding 
aceonnnodation  for  w<uu(!n  conductors. 

The  tramways  general  ninnager  (Mr.  A.  R.  Kearnloy )  has  been  requested 
by  the  Alunicipal  Tramways  Association  to  act  as  tlieir  reprcaentativcon 
the  i;icctric  \ehicle  Committee  of  the  Incorporated  Municipal  Electrical 
Association. 

West  Ham.  The  Hoard  of  Trade  have  sanctioned  the  borrowing 
of  »;i,.-.C.(i  for  the  replaeiMnriit  of  the  controllers  on  the  tramcars. 

Ill  oriler  to  .•online  I'apital  e.\]ienditure  within  the  narrowest  limits  the 
f  orporati.in  ar.'  ri  ei.ninieiided,  at  the  rccimst  of  the  h.(i.  Board,  to  post 
pom-  till-  prop,,f.,.d  piircliase  of  l.'i  new  tramcars  until  aft<T  the  war. 

Women  Conductors.  Among  the  lal<st  tramway  undertakings  to 
employ  woin-i,  <  .,ndiiet4,rM  lire  the  Sheni..|<|  and  Siind.rlaiHl  Cor- 
•iv!'.'.'.'?"''    r'""""^  '""»  l''^^  Kdinb.irgl.  and    Dislriet   and   Paisley 
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York. — At  the  City  Council  meeting  on  Monday  the  chairman  of 
the  Electricity  and  Tramways  Committee  (-\ld.  Mej'er)  said  that  the 
receipts  per  'bus-mile  of  the  electric  omnibuses  were  7'05d.  for  the 
month  of  April,  and  wovild  not  cover  expenses. 

He  did  not  think  it  was  unreasonable  to'cx|icct  that  at  their  inception 
the  'buses  would  earn  sufficient  to  meet  the  expenses.  The  Stockton-lane 
to  Nessgate  route  earned  8'08d.  and  tlie  Hew  orth  Church  to  Clifton  route 
6-61d.  Both  the  tramways  and  electric  omnibuses  imdertakings  were 
in  a  perfectly  sound  state.  The  motor  onuiibuses  were  doing  better  than 
he  expected  at  the  beginning,  and  he  fell  satisfied,  while  they  would  not 
make  much  money  out  of  them,  that  taking  into  account  the  way  in  which 
they  would  feed  the  tramway  service,  they  were  a  sound  part  of  the 
undertaking. 

MISCELLANEOUS  NOTES. 

Electric  Light  Switching  Competition.  -Messrs.  A.  f.  Lundberg  & 

Sons   inform    lis    tli:).t    llie   oversea^   results   of   the   competition  for 
examination  ]iidjlishcd  in  Xov'-mbir  last  are  as  follows  : — 

Advanced  grade  certificate,  R.  llrilhon,  I'au  (B.P.),  France.  Inter- 
mediate  grade  certificates,  H.  Christall  (London,  Ontario)  and  S.W 
Ghosh  (Calcutta).  Preliminary  grade  certificates,  E.  H.  Asavaid, 
P.  N.  Cliinoy,  J.  Rustomji  (Bombay),  and  J.  J,  Irani  (Poona),  India. 

Inquest. — Last  week  the  adjourned  inquest  was  resumed  ujion  the 
boy  Belcher  who  was  killed  ou  the  beach  railway,  Brighton,  on  the 
26th  ult. 

After  hearing  medical  evidence  to  the  effect  that  death  was  due  to 
electric  shock, 

Mr.  Magnus  H.  Volk  said  the  railway  was  constructed  32  years  ago, 
and  from  that  time  down  to  the  present  unfortunatt;  instance  nothing  of 
the  kind  had  taken  place.  Over  certain  jiarts  of  the  railway  there  were 
inr  111,  public  to  pass  on  to  the  beach,  and  at  those  places 
iai  ai  iani;einents.  The  "  live  "  line  was  disconnected,  and 
niler  "  dead  '"  wood.  As  a  further  precaution,  they  had  on 
iaI  jiatrols.  The  railwa\-  was  run  on  wooden  piles  and  the 
eil  at  each  tide  so  that  it  was  impossible  to  jiut  fencing  round 
■a  would  wipe  the  lot  out.  They  were  quite  willing  to  do 
■rj'thing  in  their  ])ower.  regardless  of  expeii.se,  in  order  to  make  the 
railway  safer.  Tlicy  had  ('onsulted  a  leading  electrical  engineering  firm 
and  they  were  (juite  Avilling  to  do  everything  suggested  by  him.  The 
rails  were  2  ft.  Hh  in.  apart,  and  the  "  live  "  rail  was  8  in,  from  the  .south 
rail.  Current  was  taken  from  Brighton  Corporation  at  470  volts,  hut  it 
was  reduced  to  170  volts  by  a  motcjr  generator  for  the  line.  Thousands  of 
children  had  played  about  in  the  neighbourhood  of  the  rails  aiui  had 
sufTercd  no  injury  ;  they  had  been  seen  standing  on  the  rails  to  see  who 
could  kee])  on  the  longest.  He  was  qtiite  sure  the  voltage  of  about 
120  to  170  was  not  exceeded  at  the  time.  Their  railway  did  not  come 
under  the  Hoard  of  Trade  jurisdiction,  and  the  Company  had  to  provide 
against  risk.  He  had  never  heard  of  a  boy  being  killed  by  a  voltage  of  120  ; 
there  were  no  notices  warning  the  ])ublic,  but  precautions  were  taken. 

Mr.  John  Christie,  engineer  and  manager  of  t  hf  Corporation  Electricity 
Works,  said  he  inspected  the  railway  with  the  object  of  submitting  a 
report  on  the  accident.  He  visited  the  motor  generating  substation; 
the  insulation  resistance  was  upwards  of  100  megolims,  a  most  satisfactory 
figure  for  a  machine  of  th.it  descriiition.  He  tested  to  ascertain  whether 
there  was  a  leakage,  but  the  inaeliine  worked  satisfactorily.  The  jux'ssure 
never  exceeded  170  volts.  On  the  line  at  the  scene  of  the  accident  the 
voltage  never  went  above  UiO.  and  sometimes  decreased  to  130.  The 
Board  of  Trade  did  not  recognise  anything  under  200  volts  as  dangerous. 
Under  normal  circumstances  a  ]ierson  would  be  justified  in  thinking  a 
voltage  of  170  safe.  \  wooden  lath  might,  be  used  on  botli  sides  of  tlio 
."  hve"  rail  at  exposed  points. 

Mr.  .ToiiN  H.M.I..  Rider,  consulting  electrical  engineer,  said  he  made  au 
inspection  of  the  railway.  The  electric  circuits  of  N'olk's  Railway  and  the 
Cor])oration  were  absolutely  distinct,  so  that  there  was  no  fear  of  asiidden 
increase  of  voltage  on  the  line.  A  shock  from  current  at  170  volts  would 
not  be  attended  with  fiital  results  to  a  person  in  a  normal  state  of  health.  I 
He  agreed  with  the  suggestions  made  by  Mr.  Christie. 

After  the  coroniT  had  summed  u]i  the  jury  returned  a  verdict ;   That  I 
the  child  met  his  death  by  accidentally  coming  into  contact  with  the  live  ji 
rail  and  receiving  a  shock,  and  that  there  was  no  culpable  negligence  on, 
the  part  of  anyone.     They  added  a  lider  exiu'essing  agreement  with  the 
suggestions  that  there  should  lie  a  fence  on  the  south  as  well  as  the  nortl 
side  of  the  railway,  and  that  notices  should  be  posted  at  intervals  aloni 
the  line  warning   persons  against   crossing  at  other  than  the  recognise, 
(  ro-sin;;s.      Level  crossings  should  not  be  more  tlian  100  yds.  tt|iart. 

Mercury  Bi-Chloride.— Mr,  Reginald  A,  I'\>ssi>nden  is  well  knowi| 

to  many  ICi.iccmiciAN  readers  in  the  field  of  radiolelegraphy.     H 

has  other  fields  of  work,  and  asks  us  to  publish  the  following  :   - 

A  Sakk  Metuoo  of  iisino  Mkucury  Bi-chi.oridb  fob  the 

AvTISF.I'srs    OK    WolNUS    OF    l.AROF.   Sl'RK.\tE.  ^ 

Some  years  ago  I  de\eloped  what  appears  to  lie  nn  entirely  safe  an 
\erv  elTeelive  method  of  making  antiseptic  extensively  lacerated  ai'ea 
r.ni  llv  (and  I  am  afraid  in  very  iintcchnical  language)  the  results  of  tl| 
e\peniMeii(s  welv  Bs  follows  : 

1.  Till'  iiason  mercury  bii'liloriile  is  dangerous  is  that  it  condiinei 
the  iilliuinen  (V)  of  the  exposed  surface  of  the  wound.  Vor  example,  il| 
litre  of  1  to  l.OIJO  Holiitimi  be  used  to  bathe  a  uoiind  of  extensive  .surffti 
all  the  lii  chloride  (roughly  speaking),  aniountiog  to  a  gramme  in  woig 
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is  precipitatecl  out  of  the  solution  an<l  remains  in  the  wo^ind.     Hefiice  the 

-\ilis<M(ueiit  poisoning. 

i.  If.  liowever,  the  wound  be  first  batliod  with  a  solution  having  a 

-'icint:iT  affinity  for  albumen  than  mereufy  ui  dilute  solntion  of  chloride 

•  it  zinc,  and  other  metallic  chlorides  was  found  to  give  good  results), 
,iiecially  one  which  gives  a  granular  but  coherent  compound,  and  is  then 
ijithed  with  water,  and,  finnlhj.  with  a  1  to  1,000  solution  of  mercury 

I  1 -chloride,  not  left  in  too  long,  the  antisepsis  is  perfect,  and  there  are  no 

l.ad  after  effects.     The  albumen  seems  to  be  no  jlonger  able  to  combine 

with  the  merctiry. 


."?;  That  mercury  bi-ehIori(ie  is  a  riitich  stronger  antiseptic  relatively 
to  other  antiseptics  than  is  stated  in  the  text-books. 

4.  That  antiseptics  mixed  with  oils  or  fats — vaseline,  for  example — 
lose  their  cfFccf  iM-ncss  ahiiost  entirely. 

U.S.  Navy  Radiotelegraph  Service.~The  U.S.  Xavy  Department 
have,  for  the  first  time,  received  a;  messitge  from  Panrtma  at  the 
radio  station  at  Arlington,  Va.,  during  daylight  hours.  The  distance' 
from  Panama  to  Arlington  i*  about  2.000  miles-,  and  hither: n  ( he  only 
service  had  been  at  night. 


TENDERS    INVITED. 


Galvanised  Iron  Wire. 

Tlie  Deputy  Postmiaster-General,  Adelaide,  will  receive  tonitcrs 
uiitil-2  p.m.  .July  14  for  the  supply  of  Galvani.sed  Iron  Wh'o  to 
the  Au.sTR.\Li.\N  f'oiiMONWBALTjr,  PostmastOT-Generars  De- 
partment. 8pocification.s,  &c. ,  m-ay  be  obtained  at  the  GbmniOn- 
wealth  Offices,  72.  Victoria-street,  London,  8.W. 

Electrical  and  General  Stores,  &c. 

London  Coimty  Council  Asylums  and  Mental  Deficiency 
Committee  require  tenders  by  11  a.m.  Jun**  14  for  fora-  months' 
supply  of  Electric  Sundries  and  Lamps,  &o.  Forms  of  tender 
from  the  Clerk,  (i,  Waterloo-place,  Pall  Mall,  London,  S.VV. 

Kirkcaldy  Corporation  invite  tenders  tor  about  100  Half- 
watt  1,000  c.p.  Lamps  and  Lantcras.  Tenders  to  Burgh 
Electrical  Engmeer  by  June  14. 

Hull  Guardians  require  tenders  by  noon  .Jime  14  for  six 
month:;'  sujiply  of  PMectrical  Requirements-,  &c.  Eorm.s  of  ten-, 
der  from  the  Clerk,  St.  ,Maiy"  ^  c  liambers,  Hull. 

Wes*  Ham  (inardians  rrquirr  lenders  by  IWal.m.  JtlWe  34 
for  three  mouths"  supply  of  Electric  Fittings,  Oils,  &.c.  Forms 
of  tender  from  the  Clerk.  • 

Tnrto-AIternators,  Motor  Generators,  Condensing  Plant,  &c. 

P^DiXBfRGH  Cor|joration  invite  tenilers  for  the  snpjily  and 
erection  of  tv.o  .5.000  k\v.  Turbo-Alternators  and  Condensing 
Plant  at  their  new  electricity  supply  station  at  Porlolicllo. 
Specifications,  from  the  engineer,  Mr.  F.  A.  Newington,  De war- 
place,  Edinburgh.  Specifications,  can  be  seen  at,  but  not  obtamed 
from,  the  offices  of  the  consulting  engineer.  Sir  Alex.  Kennedy 
(Messrs.  Kennedy  &  Donkin),  17,  Victoria -street,  London,  S.W. 
Tenders  to  town  clerk  (Sir  Thomas  Hunter,  W.S.)  by  Jtmc  12. 

Manihuster  Guardians  want  tenders  liy  .lune  Ifl  for  supply 
and  erection  of  40  k\\-.  Stca_ni  Dyiianu)  at  Cottage  Hotnes, 
Styal,  near  Manchester.  Specifications,  &c.,  from  Mr.  F.  W. 
Page,  14,  St.  Ann's-square,  Manchester. 

Tenders  are  invited  for  the  supply  and  delivery  in  MelbourNk 
of  one  l,000-k\v.  direct-current  Generator  with  Field  Regulator 
and  accessories,  one  Liquid  Starter  with  accessories,  together 
with  one  spare  set  of  Carbon  Brushes  and  one  spare  Field  Coil 
for  generator.  Tender  form,  with  specification,  &c.,  from  the 
agents  for  Melbourne  City  Council  (.Messrs.  Mcllwraith, 
McEacharn  &  Co.  Ppty.,  Ltd.),  Billiter-square-bldg,s.,  London 
E.G.  Tenders  to  the  Chairman  of  the  Electric  Supply  Com- 
mittee, Town  Hal!,  Melbourne,  by  10  a.m.  Aug.  1 1. 

The  Xew  South  Wales  GovERNnrENT  Railway.s  and  Tram- 
WAY.s  Department  require  tenders  by  noon  July  21  for  supply 
of  a  2r)0  k.v.a.  Direct -c-ou  pled  Turbogenerator.  Specifications 
from  the  Electrical  Engineer,  01,  Hunter-street,  Sydney,  N.S.W. 

Sydney  (X.  S.  W.)  Council  require  tenders  by  3  p.m.  July  19, 
for  supply  and  erection  of  a  1 2,000  kw.  turbo-alternator.  Specifi- 
cation from  the  Electric  Light  Department,  Town  Hall,  Sydney. 

WroAN  Electricity  Committee  want  tenders  by  June  21  for 
Two  Water-tube  Boilers  with  Mechanical  Stokers.  Specification, 
Ac,  from  the  Jiorough  Electrical  Engineer. 


and  Fittings,  Lamps,  &c. 

Wi>T  Ha.m  Kducalion  Committee  rcqnirj  tenders  torthcEIcc 
trie  Light  Wiriiigof  Kno.t-road  special  .school.  Specification,  kc, 
from  Mr.  Wm.  .faeques,  2,  Fen-court,  Fcnchnrch-strect,  E.G. 

Belfast  tluarclians  want  tenders  by  noon  .(uiie  15  for  the 
Kleclric  Lighting  of  the  Guardians'  offices,  board  room  and 
iwljacent  buildingK.     Specification,  &c.,  from  the  Clerk. 

Aylksiiikv  L'rbaii  Council  want  tenders  liy  lOa.rfi.  .Tunc  14 
for  the  sup|,ly  of  (iO,  H10  and  400  watt  M-lallic  filamentl  Lamp-f 
for  street  lighting.     Tenders  to  tlio  Clerk. 


Switchboard. 

Kn:f)i)iTClr  Urban  District  Council  invites  fenders  for  a  High- 
tension  Three-phase  Switchboard.  Specifications  from  the 
consulting  engineers  (Messrs.  Handcook  &  Dykes),  11,  Victoria^ 
street,  Westminster,  S.W.     Tenders  by  Jmte  14. 

Meters  and  Maximum  Dematid  Indicators. 

CiutisTciirRcit  (.\'.Z.)  Council  want  fend'el's  by  noon  July  3 
fo,-  two  ycar.s' supi.ily  nf  1  Ions, •  Service  Meters.  Speoifioation, 
&c.,  from  the  City  F.li  (  i  lii-al  llirjineer. 

Sydney  Municipal  ( '.Minnl  ,  (piire  tenders  by  3  p.in.  July  19 
for  supply  of  Electric  McUi-»  a  id  Maximum  Demand  Indicators. 
Specifications  from  the  City  Electrical  Engineer.  (iThe  Coimcil 
will  grant  10  per  cent,  preference  on  British  made  goods  and  5  per 
cent,  jircference  on  those  of  the  allied  countries  during  war.) 

Telephone  Exchange. 

The  Di-fecto-i'-GcneraT  of  T(^l\igraplis,  Madfi'd',  \\411  recei'v6 
tendevs  until  noon  June  19  for  the  construction  aiid  working 
(for  a  maximum'  of  2'0\yea-.*.?)  of  a  CJentral  Teleijhone  Exchange 
at  MoNFORTE  DE  Lemds,.  Province!  of  Lugo,  Spain.  Th? 
"  Mafb'id  (razette  "  of  May  24,  (Containing  pari  iculars  regarding 
the  installation  of  the  necessa-fy  plant  and  material,  may  bft 
seen  af  ihe  Boai-ct  of- Trade,  73;  BaSiftghiill-streef;,  Londbh,  E.G. 

Submarine  Cable. 

The  Spanish  Posts  and  Telegraphs  Department  waiit 
lenders  by  Jimo  22  for  the  laying  of  a  submaruio  cable  from 
Cadiz  to  Laraichc  and  for  the  repair  of  certain  cables.  Tho 
'■  Madrid  Ciazette  "  of  April'  23,  conta'ihing  fiio  conditions  of 
tender,  &c.,  can  be  seen  ait  the  Board  6f  Trade,  73',  Basinghall- 
strccl,  London,  K.C. 


1  _ 

i  TENDERS  RECEIVED  AND  ACCEPTED,  g 

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllliy^^ 

I'^DixBURiiH.  -  The  ICIi-ctric  Ligh". ing  Commil'.ce  have  decided  to 
adhci'o  to  the  recent  recommendation  to  accept  the  Stirlmg  Boiler 
(;o.'s  tender  fov  watAi'-tubc  boileri'  for  the  new  pftwet  statfion  at 
Portobello,  at  £32,286. 

Falkirk. — The  Coinicil  have  accepted  the  following  tendew  : — 

Callendcr's  Cable  &  Coilstruction  Co.,  heavy  ca))les  :  Fyfo.  Wilson  & 
Co.,  small  cables;  Bat  jfetor  Co.,  s.  phase  meters:  Chamberlain  Sc 
Hookham,  d.c.  meters;  Keaartn  Mfg.  Co;,  clectnilylie  meters  :  W.  'I'. 
Henley's  Telegraph  Works  Co.,  ho\t,so  sei'vices  :  I'Viranti  (Ltd.),  three- 
phase  transformers  ;  Albxander's  Stores  (Ll:d.),  metal  lilarnent  lamps  ; 
Dussek  Bitumen  Co.,  bitumen  and'  conipouiul';  Vacuum  Oil  Co.,  oils  ; 
Falkirk  Iron  Co.,  manliolo  fi-amea  and'  covers. 

SnEE|fri;LiJ. — The  following  tcnd'?ra  have  beolV  acoepl'od'  by  the 
Kleclric  Suii[)ly  Commiiteo  : — 

Underfeed  Stoker  Co.,  renewal  of  mechnhieal  stoliera  at  Neepsend, 
£3,l(i5  ;  Bradshaw  &  Co., two  natural'  ilrntight  water-cooling  towiTS. 
foundations,  &e..  £S,r>I4  ;  K.  'I'aylor  (Lt<l.),  excavating  trriteli  und  laying 
21  in.  c.i.  drain  pipe  (ifi09),  ami  excavating  and  huihhng  ivinforced 
eoncrr'te  retaining  Wall,  £2.24rt. 

The  tender  of  Brown.  Rnyley's  Steel  Works  (Ltd.)  has  been  accepted 
by- the  Tramways  Commil  tee  for  tlie  supply  of  TiOO  steel  Iramcar  tyres. 

Furnace  Contracts.-  The  Monoinelcu'  Mfg.  Co.,  Ltd.,  WhitehouHOJ 
s;,i'(i,  I'.iirniiiLdiam,  have  recently  received' a  niimber  of  contracln^ 
inehidiu)/  ilie  following: — • 

Xaii  Eppenhi'im  1^'vy  k  Co.,  fumaees  for  melling  lead  ;  Messrs.  Kent 
Smith  and  \Velch  *'  Co.,  alumiuium  furnaces ;  Noitlmmploltshirc 
Printing  f'<i.  ami  Willson's  Printing  Co.,  Iy|)c  rmlal  furnaces;  Hiwlflelilit 
r.fd.,  the  India  HulvhiT,  flulla  IVrelia  *  telegraph  Works  Co.,  the  M.  L. 
iSyntlieato  (1.01.),  monomeUT  pat'erttod' hcnt  controllers. 
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FINANCIAL    MATTERS. 


MUNICIPAL  ACCOUNTS. 


Bradford. — The  accounts  of  the  tramways  department  for  the  year 
ended  March  31  show  total  capital  expenditure  of  £1,052,000,  of 
which  £440,000  has  been  paid  off. 

Income  was  £305,000  (increase  £8,000)  equal  to  11  Jd.  per  car-mile 
(against  Hid.)-  The  expenditure  included  £2,800  for  aUowanee  to  de- 
pendents of  soldiers,  but  rates  and  taxes  showed  a  decrease  of  £2,000  as 
a  result  of  the  re-assessment.  On  the  raU-less  system  the  increased 
traffic  w£ts  £2,800,  following  on  the  opening  of  new  routes.  The  year's 
income  was  £4,316  (sUghtly  over  5jd.  per  mile  run).  Working  expenses 
on  the  rail-less  system  were  6Jd.  per  car-mile,  including  interest  and 
sinking  fund,  and  net  deficit  for  year  was  £1,700  (against  £414).  The 
City  Tri'asurer  calls  tlio  attention  of  the  Council  that  these  figiu'es  have 
no  regard  to  the  feeding  value  of  the  rail-less  service  to  the  remainder  of 
the  undertaking,  and  adds  that  although  it  has  been  considered  necessary 
to  give  facilities  along  the  routes  concerned  an  income  of  less  than  Gd.  per 
car-mile  would  not  justify  the  laying  of  a  tramway  where  the  total  expense 
would  exceed  Is.  per  car-mile,  compared  with  8d.  per  car-mile  on  the 
rail-less  system. 
.    The  parcels  department  showed  a  profit  of  £1,070  (compared  with  £850). 

Grimsby. — The  accounts  of  the  electricity  department  for  the  yea.' 
ended  JIarch  31  show  capital  expenditure  £135,090  (increase  £3,571), 
of  which  £37,355  lias  been  repaid. 

Revenue  was  £24,202  (against  £24,016  in  previous  year),  working  and 
general  expenses  were  £13.399  and  bad  debts  £66,  leaving  £10,738  gioss 
profit.  Interest  required  £3,408  and  instalments  of  loans  £4.560,  the  net 
profit  iK'ing  £2,812  (against  £4,061).  Average  price  obtained  was  l-89d. 
(1!)0<1.)  jx-r  unit,  total  costs  were  1-083  (l-045d.).  Units  sold  wore 
2,787,298(2,781,128). 

In  the  report  of  the  borough  electrical  engineer  (Mr.  W.  A.  Vignoles)  it 
is  stated  that  there  was  an  increase  of  £951  in  revenue  from  private  con- 
sumers, but  unless  the  conditions  change  a  serious  loss  of  revenue  from 
this  source  must  be  expected  this  year.  The  maximum  load  dropped 
from  1,662  kw.  to  1,524  kw.,  owing  to  the  exceptional  conditions  of  the 
past  winter.  Cost  of  coal  averaged  6s.  lOd.  per  ton,  comjiared  with 
8s.  Id.  in  previous  year,  but  the  saving  was  more  than  counterbalanceil 
by  the  increased  cost  of  labour  in  the  station,  the  total  generating  costs 
being  up  £63.  The  destructor  supplied  steam  for  the  generation  of 
137,577  ( 134.260)  units,  and  the  amount  paid  to  the  destructor  committee 
was  £143  (£140).  The  first  few  months  of  the  year  confirmed  Mr. 
Vignoles'  estimates,  and  the  failure  to  achieve  the  results  anticipated  was 
entirely  due  to  the  altered  conditions  caused  by  the  war.  It  is  recom- 
mended that  the  policy  of  limiting  the  number  of  new  consumers  be 
adhered  to. 

Huddersfield. — The  accounts  of  the  elect .icity  de[:ar:inen;  fo:.-  the 
ye:..-  11(1  t.  .-how  capital  expenditur-  £2t>7,4()7"(iru-,-cas;-  £1 1,984),  of 
which  £1  12,712  has  been  repaid  or  jilaced  to  redcni|)tion  fund. 

Income  was  £52,51 8  (compared  with  £49,886  in  1913).  working  expenses 
were  £.32,423  (£31,671),  leaving  surplus  of  £20,096  (£18,216)."  Interest 
required  £7.952  (£7.245)  and  redemption  fund  and  repavments  of  capital 
£8,118  (£7.3.36),  net  suri)lus  being  £4.026  (£3,635),  of  which  £2,100  is  to 
l>e  devoted  to  relief  of  rates.  In  addition  to  the  net  profit  the  various  I 
items  of  maintenance  include  £6,500  provided  out  of  revenue  for  capital  I 
e\|>(niliture.  '  I 

Leeds. — The  accounts  of  the  tramways  department  for  the  yef.r 
ended  March  31  show  total  capital  expenditure  £1,078,844  (increase 
£107,048).  The  total  amount  set  ■aside  for  sinking  fund  is  £.590,421, 
the  amount  ai)plied  in  reduction  of  debt  is  £446,.533  and  surplus 
profits  handed  over  for  relief  of  rates  (from  1894  to  1915)  is  £993,7fi(). 

Reveimo  was  £433,940  (compared  with  £427.455  in  previous  year), 
working  expenses  were  £228,134  (£226,383),  and  after  providing  for 
insurance,  interest,  sinking  fund,  &c.,  the  net  surplus  was  £81,567 
(£70,(K)5),  which  is  lx;ing  applied  to  relief  of  rates.  Passengers  carried 
were  95,639,268  (03,679,774),  car-miles  run  9,.522,737  (9,204,331),  and 
unjt.s  used  18,862,847  (17,175,710).  Total  revenue  per  car-mile  was 
10-93rKl.  (ll-14.5d.),  working  expenses  (including  total  power  cost  and 
pi-rmanent  way  renewals)  were  6-671il.  (7-4.55d.). 

Mr.  J,  R  Hamilton  (general  manager)  reports  that  the  con.struction 
of  the  rail-lesM  traction  routes  to  Otiey  and  Hurley  from  White  Cross 
.lunclion  is  in  a  forward  condition.  On  extensionsof  the  tramways,  8(10 
Iherniit  joints  have  been  welded  and  193  joints  havi^  lieen  welded  on 
r<i-(inst ruction  work.K.  a  total  of  1,053.  The  25  period  rotary  converter 
pittiil  at  iiriirnley  nnil  llor.sfnrth  sub-.stations  has  been  replaced  with  .50 
|«riiHl  |.Iiiiit ,  and  <in  ( )it .  8  a  l«'ginning  was  made  in  taking  the  whole  of  the 
Mipply  from  ||,(.  i.|,.,.iri,ity  <leparlnienl  at  Whitehall-road.  Owing, 
hr.wi-ver,  to  the  unHalisfaclorv  running  of  the  two  new  7,.500  kw.  sets 
inntalied  there.  ,<.np|c-.l  with  (he  incriii.tid  denumd  lor  current,  it  Iwcame 
i.p<-,.w.nrv  to  Kinrt  u,.  th..  .I.e.  plant  at  Crown  Point  again  on  Nov.  4.  and 
v>  coi.,„l,.r  il„.  1h'«I  nieanH  of  enHuring  t  he  er.ntinuity  of  a  sufficient  supply 
lor  iK.ih  .hpartnirnlf.  in  (h  •  imin.rljate  fntnrc.     The  Counoii  ttro  installing 


a  3,000  kw.  British  Thomson-Houston  Co.  turbo-alternator,  which  will  bo 
in  operation  about  the  end  of  July.  Concurrently,  the  Committee  have 
been  authorised  to  purchase  a  6,000  kw.  set  for'the  electricity  depart- 
ment. The  Guiseley  depot  has  been  com])k>ted,  the  sub-station  equipped 
with  converters  for  supplying  the  Otley  and  Burley  rail-less  routes  and  a 
large  portion  of  the  Guiseley  route.  Buring  the  year  23  new  cars  (with 
vestibule  fronts)  built  in  the  Kirkstall-road  ear  works,  have  been  added. 
14  rail-le.ss  car  bodies  have  also  been  constructed  and  10  chassis  purchased 
from  Bradford  Corporation  for  the  Morley  route.  Vestibule  fronts  have 
been  fitted  to  eiglxt  cars.  138  cars  have  been  fitted  with  the  Leeds  type 
of  side  lifeguards,  and  the  Maley  elecro-mechanical  brake  has  been  added 
to  15  cars.  The  new  central  depot  in  Swinegate  was  completed  at  the  end 
of  .July,  1914.  and  shortly  aftc-v  war  wa<  di-elared  the  Tramways  Committee 
placed  it  at  the  disposal  of  the  War  (Iflice  for  recruiting  purposes.  It 
was  afterwards  opened  for  trathc,  liut  in  November  the  War  Office 
selected  it  as  the  most  suitable  building  for  a  cloth  and  clothing  depot 
for  the  Midlands  and  North  of  Kngland.  A  depot  and  sub-station  at 
Morley  for  the  rolling  stock  (m  the  Jlorley  route  and  the  rail-less  cars  on 
the  Morley  and  Ardsley  routes  is  in  a  forward  state  of  construction,  and 
will  accommodate  14  cars  and  16  rail-less  cars. 

Swansea. — The  total  income  of  the  electric  sujjply  department  for 
the  past  ye.-vr  was  £:J3,297,  against  £32,986  in  1913-"l4. 

The  works  expenditure  was  £18,965  (against  £18,562),  and  included 
allowances  of  £397  to  employes  on  active  service.  The  net  profit  was 
£1,786,  compared  with  £2,212.  The  difference  is  mainly  due  to  an 
increase  of  £1,400  in  loan  charges.  Although  there  was  a  larger  number 
of  consumers,  such  economy  had  been  displayed  owing  to  the  war  that 
the  total  income  had  hardly  moved.  The  profits  for  the  year  are  to  go 
in  reduction  of  rates. 


COMPANIES'  MEETINGS  AND  REPORTS. 

ELECTRICAL  POWER  STORAGE  CO.  (LTD.)— An  extraordinary  meeting 
was  held  on  the  3rd  inst.,  Mr.  .lames  Gray  presiding.  The  chairman  said 
the  business  before  them  was  to  eousider  a  provisional  scheme  for  tho 
amalgamation  of  the  company  witli  Messrs.  Pritchetts  &  Gold  (Ltd.), 
who  carried  on  a  similar  business,  with  works  at  Dagenham  Dock,  Essex, 
ik'fore  dealing  with  the  scheme  itself  it  was  necessary  that  he  should 
explain  to  the  meeting  the  reasons  which  prompted  the  Board  to  consider 
the  proposal  made  to  them  by  Messrs.  Prileliitls  &  (!old.  For  .some  years 
the  company  had  been  seriously  handicapped  by  having  to  carry  on 
operations  in  London,  where  rent,  rates  and  ta.xes  were  so  much  higher 
than  in  the  provinces.  During  the  last  few  years  changes  had  bi'cn  made 
in  the  management,  and  many  economies  effected  which  had  partially 
counteracted  those  drawbacks.  Their  principal  drawback  had,  however, 
been  the  lay-out  and  conditioM  uf  tlicir  present  works,  which  effectively 
jirecluded  the  economical  anil  rapid  handling  of  goods  necessary  in  thes.i 
days  of  keen  com])ctition.  Having  considered  the  position  fully  and 
carefully,  the  Board  had  come  to  the  conclusion  that  the  abandonment 
of  the  existing  works  was  necessary,  and  negotiations  for  securing  new 
works  were  proceeding  when  .Mi.  Pritchett  a])proached  hiiu  with  a  pro- 
jiosal  to  amalgamate  the  company  with  his  concern.  Messrs.  Pritchetts 
Si  Gold  for  many  years  carried  on  operations  at  Feltham,  MiddleSL\>c,  but 
about  two  years  ago  they  removed  to  IJagcnham  Dock,  where  a  large 
and  convenient  site  was  held.  Realising  that  it  was  possible  for  Pritchetts 
&  Gold  to  |)rovide  accommodation  for  the  ciunpany  for  a  much  lower 
outlay  than  they  could  have  obtained  new  j)reniiscs  for  lhemR;dves.  and 
realising  also  that  great  economics  could  be  effected  by  combining  the 
two  organisations,  the  directors  resolved  to  enter  into  the  provisional 
scheme  of  amalgamation  which  they  submitted  for  confirnu.tion.  The 
larger  shareholders  whom  they  consulted  cordiallj'  approved  of  the 
scheme  anil  had  granted  proxies  in  its  favour.  It  was  inten.led  that  t)ie 
amalgamation  shoukl  take  effect  by  the  sale  of  substantially  the  whole 
of  the  property  and  a-ssets  of  the  company  to  Pritchetts  &  Gold  (Ltd.)  for 
shares  and  debentures  of  the  latter  comi)any.  The  company  would  retain 
its  book  debts  and  ciush  and  disclinrge  its  liabilities.  It  would  transfer 
to  the  amalgamated  company  (n)  investments  at  market  value  ;  (h)  its 
plant,  tools  and  furniture  valued  at  £8.(X)() :  (r)  its  stockintrade  upon 
terms  ;  and  (<l)  its  patents,  goodwill  and  benefit  of  contracts  for  £13,6.58. 
The  purchase  price  would  be  satisfied  by  the  issue  of  the  following 
securities  of  the  amalganuiteil  company  -viz..  ('i)  £10,0tHt  first  mort^'age 
debentures  (part  of  an  issue  of  £.30.0110)  carrying  interest  at  £5  (KT  cent.  ; 
(/;)  18.658  ordinary  "  B  "  shares  of  £1  each  :  {r.)  4,000  deferred  shares  of 
Is.  each  ;  and  {•!)  ]>reference  shares  or  debentures  for  the  balanc  •.  It 
would  be  neccRsary  for  the  company  to  go  into  vohintary  liipiidalion.  and 
the  nanui  of  tho  amalgamated  company  would  beconu^  Pritchetts  & 
(lold  &  lOleetrical  Power  .*<torage  Co.  (Ltd.).  The  purchase  price  to  In 
jiaid  by  Pritchetts  *  Gold  would  enable  the  di'hcnture  holders  of  tin 
comimny  to  receive  an  exactly  eipiivalent  amount  of  debentures  of  the 
amalgamated  company  —vi/..  £10.0(10-  hearing  the  same  rate  of  interest 
ond  redeemable  on  the  .same  date  as  their  present  delx-ntures.     It  was 
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anticipated  also  that  the  liquidators  would  be  enabled  to  distribute  to 
the  shareholders  one  10  per  cent,  non-cumulative  "  B  "  ordinary  share 
of  £1  of  the  amalgamated  company  for  every  ordinary  or  fotmder's  share 
of  £5  of  the  company,  and,  in  addition,  one  deferred  share  of  Is.  of  the 
amalgamated  company  for  every  five  ordinary  or  founders'  shares 
i<{  the  company.  The  writing  off  of  £i  per  share  was,  he  confessed,  very 
lirastic.  but  under  the  circumstances  it  was  unavoidable.  In  their  last 
balance-sheet  the  item  of  patents  and  goodwill  stood  at  £67,885.  not- 
mthstanding  that  the  principal  patents  had  long  since  expired.  More- 
iiver,  a  good  deal  of  their  plant  and  tools  was  now  practicallj'  obsolete, 
and,  in  fact,  as  he  had  ahready  said,  they  were  valued  at  the  date  of  the 
provisional  agreement  at  £8,000.  The  capitalisation  of  Pritchetts  & 
Gold  was  very  conservative,  and,  having  regard  thereto,  they  considered 
the  exchange  offered  to  the  shareholders  of  the  company  fair  and  reason- 
able. Indeed,  they  had  in  contemplation  the  writing  down  of  the  capital 
by  £4  per  share  before  the  scheme  of  amalgamation  was  suggested,  as  it 
was  quite  apparent  that  no  new  capital  could  have  been  obtained  for  new 
works  until  that  was  done.  Under  the  scheme  of  amalgamation  it  was 
anticipated  that  the  dividend  on  the  "  B  "  ordinary  shares  would  be 
earned  without  difficulty,  and  after  the  indemnity  of  £.5,000  against 
maintenance  contracts  had  been  provided  there  would  be  a  very  sub- 
stantial di\idi-iid  on  the  deferred  shares,  rendering  those  shares  of  real 
capital  valdc.  .\  resolution  was  then  passed  that  it  was  expedient  to 
effect  an  amalgamation  of  the  company  with  Pritchetts  &•  Gold  (Ltd.), 
and  that  the  company  be  wound  up  voluntarily :  Mr.  .lames  Gray  (i, 
Great  Winchester-street,  E.C.)  and  Walter  Alexander  Reid.  G.A.  (,3. 
Fenchurch-street,  E.C.)  were  appointed  liquidators.  The  agreement  of 
Dec.  4,  1914,  between  the  company  and  Pritchetts  &  Gold  (Ltd.)  was 
approved,  and  the  liquidators  were  directed  to  carry  s.imc  into  effect,  &c. 

MEW  GENERAL  TRACTION  CO.  (LTD.)— The  revenue  for  tile  year  ended 
March  31  was  £20.:!.'i7.  Ills.  lid.,  general  expenses  (including  directors' 
fees  and  legal  charges)  were  £1.S!I2.  14s.,  and  Debenture  interest  was 
£7,023.  7s.  lid.  The  profit  was£11.0.')9.  6s. 3d.,  makingwith£6,.501.13s.6d. 
brought  forward  the  available  total  of  £17, .560.  10s.  9d.  The  directors 
recommend  that  £10,480  be  appropriated  to  payment  of  a  4  percent, 
dividend,  the  balance  (£7,080.  19s.  9d.)  being  carried  forward.  The 
accounts  of  the  Norwich  Electric  Tramways  Co.  show  an  increa.se  in 
traffic  receipts  and  in  expen.ses  ;  a  dividend  of  3  per  cent,  was  paid  for 
the  year  1914.  The  Douglas  Southern  Electric  Tramways  (Ltd.)  paid  li 
per  cent,  on  its  preference  shares  for  the  year  ended  Oct.  31,  1914.  The 
income  from  the  Philadelphia  undertaking  for  1914  was  £13,91 1.  lis.  9d 

REUTER'S  TELEGRAM  CO.  (LTD.)— The  Hon.  Mark  F.  Napier  pre- 
sided over  the  meeting  last  week,  and  stated  that  the  directors  had  con- 
sidered it  wi.se  to  write  off  the  whole  of  the  goodwill  account,  and  they 
had  also  H-ritten  off  the  premium  on  the  bank  shares,  £10,000  off  invest- 
ments account  and  £.5,000  off  freeholds.  The  year's  net  profit  was 
£5,936.  The  company  had  not  escaped  the  universal  and  malign  in- 
fiuence  of  that  gigantic  crime  again.st  humanity,  the  war.  Among  the 
many  uptoward  events  of  the  year  was  the  death  of  Baron  de  Renter. 
The  expen.ses  had  been  considerably  reduced,  and,  as.suming  that  hosti- 
lities would  cease  within  a  reasonable  time,  he  thought  they  could  contem- 
plate the  future  with  confidence. 

SHROPSHIRE,  WORCESTERSHIRE  &  STAFFORDSHIRE  ELECTRIC  POWER 

CO.  — .Mr.    W.    L.   _M,,HL.r,nvlM,|.Ir-|.lr,h,l  tllrnirrtin-.ill  M.ilHlaV.S;,i,lth:it 

while  till-  rcnip.ioy  li.ul  biru  i;ir..rp<.r:drd  l.ir  soinr  yr,,rs  It  was  thouglit 
desirable  that  certain  lucal  arrangements  as  to  subsidiary  powers  should 
be  sufficiently  matured  before  work  upon  a  large  scale  was  undertaken. 
Those  arrangements  had  been  gradually  accomplished  during  the  past 
two  years,  and  it  might  be  said  that  in  1914  it  was  that  their  electric  supply 
business  began  to  assume  considerable  dimensions.  The  .stage  reached 
was  that  they  were  »\ipplying  current  for  [xiwer,  traction  and  lighting  in 
the  boroughs  of  Srncthwick  antl  Dudley,  also  in  the  districts  of  Oldbury 
and  Ha!cs(]w c-ii.  while  tin  y  hrld  (lie  principal  share  interest  in  the  Kidder- 
minster un<lcrtakiMg  m  liicli  would  in  due  course  be  connected  up  to  the 
niain  system  of  supply.  Their  first  main  power  station  was  situated  upon 
a  suitable  site  on  the  canal  at  Smethwick,  where  they  would  have  a  plant 
cajiaeity  of  19,125  kw.,  including  the  extensions  approaching  completion. 
The  smaller  generating  stations  at  Dudley  and  Kidderminster  were  in  u 
•liffeniit  cati-t'ory,  and  as  developments  req\iired  il  the  smaller  steam 
'lynanios  which  they  contained  would  be  displaceil  by  high-efficiency 
turbine  sets  of  am))le  ea|iacity  to  utilise  to  the  best  advantage  the  capital 
represented  by  the  boiler  plant,  buildings,  &c.  Those  subsidiary  gener- 
ating stations  would  supplement  tho  main  supply  and  increase  the 
capacity  and  safety  of  the  system.  Their  expenditure  upon  larul,  biiild- 
int's,  maehinerv,  .Ve..  at  the  close  of  tho  past  year  stood  at  £.398,.560, 
including  £1«0."99I  ex|)ende(l  <luring  tho  year.  The  item  in  their  balance- 
fhect  for  "  cost  of  special  .Vets  and  Orders,  prelirainarj'  exptmscs,  &c." 
«to<id  at  £23,079,  which  might  bo  regarded  as  a  very  moderate  expense, 
Mpeeially  as  it  included  the  Inland  Revenue  fco  upon  tho  capital  autho- 
rised. .Sluch  of  their  capital  expenditure  during  the  con.struction  pc^riod 
had  not  yet,  fructified  but  the  business  done  enabled  them  to  reeommenil 
«  dividend  of  3  per  cent.  The  policy  of  the  company  in  consolidating 
the  electric  supply  in  the  district  under  one  management  promoted  cheap 
production,  distribution  and  administration,  and  thus  enabled  business 
to  be  done  upon  satisfactory  terms.  The  conditions  of  supply  were 
favourable,  mainly  because  tho  industries  in  the  district  varied  con- 
siderably in  size  and  character,  and  the  commercial  advantages  of  electric 
supply  for  power,  traction,  lighting  and  other  pur|Kiscs  were  now  well 
understood  and  appreciated  in  the'district.  Tliey  were  provided  with 
plant  capacity  and  mains  sufficient  for  dealing  with  a  considerable  in- 
crease in  buainess,  and  they  looked  forward  to  improved  returnn. 


CITY  NOTES. 


HEMORANDA  (June  10). — Bank  rate  5  per  cent,  (since  Aug.  8,  1914. 
Consols  66^9f.xd.  Consols  Pay  Day  July  1.  Stocks  and  Shares  Ticket 
Days  June  24  and  .luly  13.  Pay  Days  June  25  and  July  14.  Price  of 
silver,  23Jd. 


MADRAS  ELECTRIC  TRAMWAYS  (1904)  (LTD.)— Mr.  J.  G.  B.  Stone  has 
been  elected  to  fill  a  vacancy  on  the  board  of  the  company,  rendered 
vacant  by  the  death  of  Jlr.  Thomas  Ed.  Ivens. 

MARCONI-POULSEN  RUMOURS. — ^The  "Financial  News"  of  .lune  8  had 
the  following  note  : — 

■"  The  presence  of  ilr.  8.  K.  St.  .T.  Steadman,  of  Messrs.  Steadman,  Van 
Praagh  &  Gaylor,  on  the  board  of  the  new  PouLsen  Wireless  Co.  is  very 
sign  ificant.  The  Poulscn  was  originally  organised  by  a  well-known  Stock 
Exchange  firm,  and  the  interests  were  largely  among  South  African 
magnates,  together  with,  certain  Danish  elements.  In  spite  of  its  in- 
fluential backing,  however  ,  the  company  was  not  a  success,  so  that  the 
new  development  in  the  h  istory  of  the  enterprise  is  well  worth  close  obser- 
vation, especially  if  it  be  remembered  that  Mr.  Steadman  is  the  private 
legal  adviser  of  jlr.  Godfrey  Isaacs,  and  accompanied  him  to  the  United 
States  on  an  occasion  too  famous  to  need  specification. 

"  Mr.  Steadman's  new  directorship  coincides  most  remarkably  with  the 
reports  that  the  relations  between  the  Government  and  the  Marconi 
Co.  arc  by  no  means  as  intimate  as  they  were,  and  that  in  future  tho 
Poulsen  system  is  likely  to  occupy  a  much  more  prominent  position  than 
heretofore.  But  if,  as  Mr.  Steadman's  directorship  suggests,  the  Poulscn 
people  are  tending  to  coalesce  with  those  who  control  the  Marconi  f'o., 
the  centralisation  of  wireless  interests  may  be  nearer  than  we  suppose. 

"  The  big  Marconi  action  is  being  held  back  by  the  war  and  associated 
cora])lieations." 

PROVINCIAL  TRAMWAYS  CO. — .\n  interim  dividend  of  8d.  per  share 
lias  l«iu  (IfclaiTil  on  tlie  nrdinary  shares. 

WESTERN  TELEGRAPH  CO.  (LTD.)— The  directors  have  declared  the 
third  quarterly  interim  dividend  of  3s.  per  share  (tax  free)  for  the  year 
eniling  30th  iiist..  Iwing  at  rat«  of  6  per  cent,  per  annum.  The  transfer 
books  will  be  closed  from  .lune  16  to  23  inclusive,  and  the  dividend  will  be 
payable  on  .1  unc  24. 

YORKSHIRE  (WESTj  RIDING)  ELECTRIC  TRAMWAYS  (LTD).— An 
interim  dividend  of  3  percent,  (lieing  at  rate  of  6  per  cent,  per  aimum) 
has  been  declared  on  accovmt  of  the  dividend  accrued  on  the  6  per  cent. 
cumulative  preference  shares. 


ELECTRICAL  COMPANIES'  SHARE   LIST. 

What  were  known  as  "  official  quotations  "  are  not  now  issued,  but 
we  give  below  the  latest  prices  at  which  actual  transactions  took  place 
on  or  before  Wednesday,  .Tune  9.  The  greatest  care  is  taken  in  compiling 
ihese  figures,  but  the  difficulty  of  verification  is  now  much  increased. 

,x    Last  ,  ~^  PfiM,       ;     Ratb  r„„„-..,«r, 

^  ,Divi-'  NAME.  Wed.      'per  ceht.      ^1^°^"° 
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Electric  Railways  and  Tramways  ^-HMnt. 

I  Metropolitan  Dist.  Ry.  Ord. , i  !4 

I     Do.    4%  Prior  Lien 9? 

;     Do.    4i%FirstPref , I  ?3! 

Do.    6%  Perp.  Debs ;        !29: 

Do.    4%  Debs 88 

Do.    4%  Debs.  (1903-5) 8? 

Do.    4%  Guar.  Stock • . . 

Underground  E.  Rys.  of  London  Shares 

Do.    A  (><J . . . .  - 

Do.    6%  Inc.  Debs .--r 

Do.    6%  Inc.  Sds.,with  C014P.  15..., 

Do.    4i°i  BJs 

Yorkshire  W.  Ridin?  Ord 

El«etri«  Manufacturing,  &c. 

Babcock  If  Wilcox  Ord 

Brit  Aluminium  Ord •! 

Do. '  Prior  Lien  Debs | 

Do.    6%  Pref • 

Brit.  Insulated  &  HfiUby  Ord.    , , 

Do.    6%  Cum.  Pref •  •  • 

British  L.MSricssion  Mfg.  Cni.6%  Pref. 
Brit.  Westingiiouse  Pref 

Do.     6%  Prior  Lien  Debs. ...... 

Do.    4%  Mort.  Deb.  St 

Callender'sCable.&c.Co.Ord.id&bonus 

Do.     6%  Pref ,-t 

Castner  Kellner 

Dick,  Kerr  &  Co.  6%  Pref.    ........ 

Edison  &  Swan  U.Elec.Lt.  A.  £3  pd. . . 
Elec.  Construction  Grd  ■  ■  r ? .  ■  • 

Do.    7%  Cum.  Pre;.    ........ 

Do.  4%  Debs 

Genera!  Electric  6%  Pref 

W.  T.  Henley's  Tetegti.  V/ks.  Co.  Ord 
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Do.  Pref 

Do.     4%  Debs 
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Commercial  Cable  4%  Debs 

Cuba  Submarine  Ord 
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Direct  United  States 

Eastern  Tel.  Co.  Ord 
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Eastern  Extension  Tel.  Co.,  4%  Debs.. . 

Do.    Ord.   ... '....'. ..,. 

Gt  Northern  Tel.  Co.  with  Coup.  7  . . . 
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Marconi's  Wireless  Tel.  Co. 
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Western  Telegh.  Co 
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Telephones. 
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UETAI  PRICES. 

Messrs.  J  B.  Gamham  &  Sons,  132,  Upper  Thames-street,  London,  E.C.,  quote  under 
date  June  9,  the  follov.'ing  as  the  present  basis  prices  of 


New  Mbtals,  per  lb. 

Solid  Drawn  Brass  Tubes...,  „_  14{d. 

Solid  Drawn  Copper  Tube»...»..  13id, 

Brazed  Copper  tubes ISJd. 

Brazed  Brass  Tubes 14;  i. 

BrassWire ....,.,„  Ufd 

Copper  Wire  .„„..„..  I4d. 

Rolled  Brass  ..„..„„„  14d. 

BrassSbeets  „.>__.._  I4!d. 


per  ton. 
(^pperSheetj  _„«.„„„  £106  0  0 
Spelter £110    0    0 


Antimony  .,  » ..  ^  . 
English  L«ad....... 


per  ton. 
£120  0  C 
£27    0     C 


Old  MsTAts,  per  ton. 

Clean  Scrap  (Copper  . . . . ..  „  £75    0    0 

Braziery  Copper  Scrap £70    0    0 

Clean  Scrap  Brass £56  10     0 

Old  Lead £23    0     0 

Old  Zinc £64    0    0 

Hollow  Pewter £120    0     0 

Black  Pewter £35    0     0 

Gun  Metil £64    0     0 

Mr.  A.  Joseph,  Earl-street,  London-road,  Southwark,  London,  S.E.,  quotas  under  qala 
Junes,  the  following  prices  of  Scrap  Metals:— 
per  ton. 


Aluminium  Cuttings    £64 

Clean  Mixed  Brass    ... ... ..  „  £60 

Clean  Copper »  £75 

Braziery  Copper ,  £70 

Gun  Metal £65 


par  ton. 

Old  Lead £23    0    ( 

Tea  Lead £20  10    ( 

Old  Zinc £68    0    ( 

Hollow  Pewter £120    0    C 

Shaped  Black  Pewter £85    0    C 


Mr.  Joseph  can  supply  solder  at  the  following  prices  per  ton  :  Plumber's  Solder  (in  bar 
or  strip).  £75;  Commercial  Tinman's  Solder.  £95  :  Blowpipe  Solder,  £105. 


ELECTRIC  TRAMWAY  &  RAILWAY  TRAFFIC  RECEIPTS. 


Aberdeen  Corporation  ... 

Anglo-Argentine 

Ashton-uiider-Lyne 

Ayr  Corporation 

Bath  Electric  Trams.  Ltd 
Birkenhead  Corporation. . 
t  Birmingham  Corporation. 
Blackburn  Corporation  . . 
Blackpool  and  Fie^^wood 

Bolton  Corporation 

„  .,  ( Trams 

Bournemouth  —  |  g^^g^ 

Bradfcra  Corporation  .... 
Brighton  Corporation 

Bristol  Trams  |  Bu^es^'&c. 

Burmah   E.  Trams  &  Ug. 

Burnley  Corporation   . , . 

Burton  Corporation 

Bury  Corporation 

Calcutta TramwaysCo.  . 

Camborne-Redruth   .... 

Cardiff  Corporation 

Cork  Electric Tr^ms Co., 

Coventry  Corporation     . 

Croydon  Corporation  . . . 
•Derby  Corporation 

Dover  Corporation 

Dublin  &  Lucan  Railway 

Dublin  United 

Dundee  Corporation  .... 

East  Ham  Council 

Erith  Urban  Council .... 

Exeter  Corporation 

Glasgow  Corporation .... 

Glossop  Trams 

Gloucester  Corpn 

Halifax  Corpn...{^;-= 

Hastings  Eleg.  Trams  Op,- 

Huddersfield  Corpn 

Hull  Corporation 

llford  DistrictCouiicil. . , . 

Ilkeston  Corporation 

Ipswich  Corporation 

IsleofThanatCo 

Lanarkshjie  Tfams  Co.  .. 
Lancas)iire  United   ...... 

Leeds  Corporation  

L?icister  Corporation 

Leilli  Corporation  

Lincoln  Corporation 

LlverpoolCorporation  • . .  ■ 
Liverpool  Overhead  RIy.. 
London  County  Council  . . 

London  Elec.  i<y.Co 

Lowestoft  Corporation  ... 
Maidstone  Corporation . . . 
Manchester  Corporation  .. 

Mersey  Railway    

Nelson  Corporation 

Newcastle-on-Tyno  Corpn, 
Newport  (Mon.)  Corpn. . . . 
Northampton  Corporation 
Nottingham  Corporntion 

Oldham  Corporation 

Portsmouth  Corporation . . 

Preston  Corporation 

Rc;l,dale 

Rotherham  Corporation  . . 

Saliord  Corporation 

Shanghai 

tShelheld  Corporation 

Southampton  Corpn 

Souttund  Corporation .... 
Sunderland  Corporation  .. 

LuiiJerland  DisSrict     

Swindon  Corporation  .... 

TynesldeTramCo 

Wallasey  Corporation  .... 
WalsallCorporation 


Inc.ordec.  

-        (a)         No. of  I 


May     29 
June      2 


War  tinfilon  Corporation. , 
West  Han) Corporation.., 
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YotKshlre  W.R.  Trams  . . , 

ia)  Those  comparisons  are 

t  !ncli:d"3  nmnibmei,  ftr 

1  Plus  2  d,iyo.         •• 


May  29 

June  3 

May  28 

June  5 


May     26 
June     5 


1,372 
16,096 
1,245 


31 
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1,030 
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281 


y40 
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3P0 
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413 
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12,794 

111.005 
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19,366 
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— 
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— 
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— 
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— 
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+ 
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+ 
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+ 
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+ 
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76 

44 
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234 
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59 
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NOTES. 


The  I  M.E.A.  Convention. 

During  the  jjieseiit  year  we  must  expect  technical,  as 

well  as  non-technical,  affairs  to  be  somewhat  abnormal,  and 

thui^  we  must  not  be  surprised  that  the  Convention  of  the 

Incorporated   Municipal   Electrical  Association   this   week 

las  not  been  much  more  than  a  Convention  in  name.     On 

he  present  occasion  the  Convention   has  been  shorn  not 

)nly  of  its  social  luncnons  but  also  of  the  technical  Papers. 

5mce  the  war  began  there  has  been  some  question  whether 

he  technical  societies  should  carry  on  their  proceedmgs  as 

isual,   or   whether   their   meetings    should   not    be   held. 

ienerally  it  has  been  felt  that  technical  meetings  should  be 

ontinued,  and  that  the  activities  of  such  societies  should 

lot  be  restricted  more  than  can  be  helped.     In  the  case  of 

he  I. M.E.A.  it  was  decided  that  any  technical  matters  that 

fere  considered  should  be  more  in  the  nature  of  business 

evelopments,  and  consequently  the  technical  part  of  the 

'onvention  has  been   restricted  to  the  presentation  of  a 

aport  on  the  Point   Five  Tariif  and  one  upon   Electric 

ehicles.     The  Association  is  not  officially  concerned  with 

ihe  Point  Five  Tariff,  but  this  method  of  charging  m  nece:-i- 

irily  of  very  great  interest  to  all  its  members.     On    the 

ther  hand,  the  Association  is  very  closely  identified  with 

le  eletrtric  vehicle  movement,  as  it  has  a  Committee  which 

jjw  done  a  great  deal  to  foster  this  development.     It  may 

!  said,  therefore,  that  although  the  Convention  this  year 

IS   lacked  the   conviviality  with   which   it  is   generally 

sociated,  and  has  left  on  one  side  the  broad  que.^liqr.8 


which  are  generally  discussed,  the  present  meetmg  never- 
theless has  been  one  which  should  be  eminently  useful  hi  its 
results. 


Municipal  Plant  Extensions- 

Through  the  courtesy  of  the  engineers  of  the  under- 
takings concerned,  we  are  able  to  describe  in  this  issue  work 
in  the  extension  of  municipal  electricity  supply,  which  may 
be  regarded  as  typical  of  the  progressive  spirit  of  public 
Service  schemes  of  this  character.  The  erection  of  a 
10,000  kvv.  temporary  plant  by  the  Birmmgham  Cor- 
poration is  a  noteworthy  achievement,  both  from  the  fact 
that  the  constructional  work  has  been  put  through  m.  record 
time,  and  that  the  Treasury  has  sanctioned  the  borrowuig 
of  the  capital  wherewith  to  complete  the  installation. 
There  are  a  number  of  interesting  engmeering  features  in 
this  plant  which  we  have  briefly  described  in  our  account 
this  week,  and  one  of  these  is  the  t3^pe  of  foundation  adopted 
with  a  view  to  the  transfer  of  the  whole  of  the  equipment 
to  the  permanent  station,  the  foimdations  of  which  have 
been  laid  down  and,  it  is  hoped,  will  be  completed 
shortly  after  the  war  is  over.  The  very  existence  of  the 
temporary  station  is  a  striking  testimony  to  the  part  which 
electric  power  supply  is  playuig  iii  the  production  of  mimi- 
tions  and  war  material.  Many  years  ago  Biririingham 
manufacturers  became  convinced  of  the  merits  of  the 
electric  motor  drive  for  all  classes  of  their  produc'ive 
machiiiery,  from  the  heaviest  rolling  and  wire  drawing  mills 
to  the  lightest  automatic  lathes.  No  surprise  need,  there- 
fore, be  expressed  at  the  exceptional  demand  for  elccirical 
energy  for  war  material  in  the  Birmingham  area  during  the 
present  crisis.  Mr.  Chattock  and  his  staff  are  to  be  com- 
plimented upon  the  foresight  and  ability  with  which  they 
have  carried  through  the  provision  of  modern  and  adequate 
generating  plant  to  meet  this  need. 


The  other  two  undertakings  wiih  which  we  deal  are  those 
at  Derby  and  Kalford.  Both  these  districts  are  of  an 
important  character,  an  importance  which  has  assumed  a 
national  tone  at  the  present  time.  Mr.  Wilmshurst,  at 
Derby,  his  always  ranked  among  the  progressive  uiimicipal 
electrical  oigineers,  and  he  ha.s  succeeded  in  embodying 
in  a  practical  manner  his  views  as  to  the  general  character 
of  electricity  supply,  not  only  within  the  conge.sted  area 
cf  a  town,  but  also  in  the  rural  districts  immediately  bor- 
dering ujion  it.     His  4,000-volt  overhead  transmission  lines 
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to  the  outskirts  of  Derby  are  of  considerable  interest.  He 
lia?  succeeded  in  conferring  the  undoubted  hygienic  advan- 
tages and  domestic  convenience  of  a  cheap  electric  service 
upon  the  outskirts  of  his  area,  and  in  a  manner  which  we 
feel  sure  will  not  fail  to  raise  the  value  of  those  districts. 
Mr.  RoBERTSOX,  at  Salford,  has  had  to  tackle  engineermg 
problems  differing  somewhat  from  those  of  the  pre- 
ceding u.ndertaking.j.  He  has  found  that  the  local  demand 
has  been  increasing  at  an  almost  alarming  rate,  and  the 
demand  at  the  present  moment  is,  as  we  have  already  pomted 
out,  one  of  national  urgency.  The  site  of  the  Frederick- 
road  station  is  extremely  cramped,  and  the  modernism  g  of 
the  plant  can  only  be  undertaken  with  considerable  diffi- 
culty. The  means  which  Mr.  Robertson  is  adopting  are 
referred  to  m  the  article  on  another  page,  and  his  Committee 
must  feel  gratified  that  the  work  which  he  is  domg  is 
reducing  the  operating  costs  and  in  every  way  justifying 
the  policy  which  he  has  successfully  recommended  them 
to  adopt.  Not  the  least  interestmg  fact  of  the  Salford  area 
is  the  large  number  of  firms  who  are  engaged  in  the  produc- 
tion of  munitions  of  war.  Here,  agam,  the  electric  power 
service  Ls  proving  its  efficacy  on  electrical  and  mechanical 
grounds  to  cope  with  every  requirement  of  the  power  user, 
no  matter  what  class  ol  industrial  machinery  he  requires 
to  drive. 


The  Mobilisation  of  Invention. 

An  iiilere-sting  discussion  has  been  started  by  Mr.  H.  G. 
Wells  in  "  The  Times  "  upon  the  subject  of  the  mobilisa- 
tion of  invention.  It  has  probably  been  felt  by  manv 
laymen,  including  some  who  certainly  know  what  is  taking 
place,  that  insufficient  use  is  being  made  cf  the  scientific 
powers  of  this  country.  On  the  other  hand,  it  is  felt  that 
in  Germany  .scie.'.tific  men  are  probably  organised  to  help 
forward  the  cawe  of  their  country,  the  organisation  being 
of  that  thorough  kind  which  Ls  so  characteristic  of  Germany. 
Unfortimately,  in  this  comitry  organisation  of  this  kuid 
is  absolutel}'  lacking.  What  Ls  more,  we  fear  that  men  in 
the  services  even  feel  a  certain  contempt  for  the  scientific 
layman  because  the  latter  happens  not  to  be  acquainted 
with  military  or  naval  duties.  Yet,  as  Prof.  J.  A.  Fleming 
remarks  in  a  letter,  which  we  reproduce  elsewhere,  there 
must  be  any  number  of  scientific  men  who  would  only  be 
too  pleased  to  do  investigation  work  for  the  Government  at 
the  pre>e:;t  time.  The  effort  merely  requires  directing. 
Without  direction  it  is  valueless.  As  Prof.  Fleming  says, 
'■  it  is  not  enough  to  make  vague  suggestions  as  to  the 
defection  of  submarines  or  the  destruction  of  Zeppelins."' 
It  takes  long  and  patient  work,  as  a  rule,  to  get  from  the 
crude  idea  to  the  practical  device ;  yet  we  go  on  complacentlv 
doing  nothing  in  the  development  of  these  newer  methods 
which  are  likely  to  play  a  most  important  part  in  the 
present  war.  In  fact,  it  has  been  stated  that  as  soon  as  war 
wa.H  declared  an  order  was  given  for  all  experimental  work 
to  cease  on  the  part  of  naval  and  military  dej)artineivts. 
Thia  surely  is  the  very  reverse  of  the  policy  whicii  should  be 
adn]>te<l,  and  wc  may  rest  assured  it  is  not  the  policy  which 
has  been  adopted  by  Germany.  This  is  evident  from  I  he 
coufHe  of  events.  From  time  to  time  it  is  noticeable  that 
new   German   dfvelopnumts   arise;    but   have   wc  corres- 


ponding developments  in  progress  on  our  side,  or  do  we 
merely  wait  for  developments  on  the  part  of  the  enemy 

before  taking  steps  to  counteract  them? 

The  suggestion  is  made  by  Principal  E.  H.  Griffiths- 
that  a  small  Inventions  Committee  should  be  formed,  con- 
stituted somewhat  as  follows  :  A  chemist,  a  physicist,  a 
mechanical  engmeer.  *a  representative  of  the  naval  service 
and  a  representative  of  the  military  service.  The  work  of 
this  Committee  would  be  to  receive  and  consider  any  sug- 
gestions that  are  made  of  a  scientific  kind,  to  reject  those 
which  are  deficient  through  lack  of  scientific  knowledge, 
and  to  consider  the  possibilities  of  the  remainder.  If  any 
suggestion  appeared  to  be  soimd  it  would  be  forwarded  to 
the  Government  Department  concerned.  Such  a  scheme 
would  no  doubt  relieve  the  Government  departments  from 
the  bombardment  to  which  they  are  bemg  subjected  at  the 
present  time  by  inventors,  many  of  whom,  we  fear,  have  not 
sufiicieirt  knowledge  at  their  command.  Failing  the  forma- 
tion of  a  Committee  of  this  kind.  Principal  Griffiths 
suggests  that  each  University  might  act  m  a  similar  capacity 
by  means  of  their  own  staffs.  This  suggestion  also  is  worth 
considermg,  though  it  suffers  from  the  fact  that  it  would 
mevitably  lead  to  a  certain  duplication  of  work.  As  a 
result  of  the  present  correspondence,  it  is  to  be  hoped  that 
some  serious  attempt  will  be  made  to  mobilize  the  scientific 
forces  of  this  coimtry,  which  are  not  one  whit  inferior  to 
those  of  Germany,  for  the  purpose  of  investigatmg  the  many 
problems  that  must  require  solution  at  the  present  time. 

The  Coal  Position. 

According  to  a  note  which  our  readers  will  find  hi  another 
column,  the  deputation  representing  the  gas  and  electrical 
interests  attended  the  House  of  Commons  on  Wednesday, 
the  9th  inst.,  and  laid  before  a  meeting  of  about  200  members 
of  Parhament  the  serious  difficulties  which  they  were 
experiencing  owing  to  the  shortage  of  coal.  This  deputa- 
tion was,  of  course,  the  outcome  of  the  conference  held  at 
the  Institution  of  Electrical  Engineers  on  May  (ith.  We 
need  scarcely  reiterate  tlio  importance  of  the  whole  matter. 
It  was  rightly  pohited  out  by  the  deputation  that  electrical 
undertakings  led  to  a  very  great  saving  in  the  use  of  coal, 
and  that  this  was  a  material  advantage  in  saving  one  of  our 
greatest  national  assets  at  this  time.  If  the  supply  of 
electricity  had  to  be  curtailed  or  stopped  the  result  could 
only  be  calamitous.  Indeed,  this  pomt  of  view  should  l)e 
so  self-evident  as  not  to  require  to  be  seriously  supported. 
Various  means  of  improvuig  the  present  situation  were 
suggested  by  the  deputation.  Amongst  these  was  the 
limitation  of  recruiting  among  miners,  suspension  of  tlie 
operation  of  the  Eight  Hours  Act  in  respect  of  collieries, 
fixing  a  maximum  rate  of  freiglit  lor  all  interned  ve«els, 
and  the  increase  of  facilities  gener;iiiy  for  the  transport  of 
coal.  We  only  trust  that  these  suggestions  will  not  fall  as 
seed  u]K)n  stony  ground.  A  further  conference  took  place 
on  Tue-iday  last,  when  representatives  of  other  firms  con- 
suming large  quantities  of  coal,  also  sliipownei"s,  coal  m.islers 
and  miners,  attended.  A  conmiittee  of  12  (of  wliich  wo 
understand  1 1  are  niembeis  of  the  House),  representing  the 
various  interests  in  ecjual   pro ]K)rt ions,  was  appointed   to; 
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interview  the  President  of  the  Board  of  Trade,  and  to  make 
specifi<-  recommendations  at  a  further  conference  to  be  held 
next  week.  \Miat  makes  ns  fear  so  much  for  the  future  is 
the  extraordinary  lethargy  on  the  part  of  Government 
De]iartments  in  dealing  with  important  matters  of  this  kind. 
Hei  e  we  are  in  Jime,  and  we  shall  soon  be  half-wa}'  through 
the  summer,  and  yet,  so  far  as  we  are  aware,  no  steps  have 
liHt'u  taken  to  bring  about  a  change  in  the  present  position. 
The  summer  months  are  all-important  from  the  point  of 
view  of  replenishing  the  store.s  of  coal  which  will  be  required 
in  the  winter  time.  To  wait  mitil,  say,  September  will  be  to 
render  such  measures  as  may  be  adopted  almost  abortive, 
and  yet  the  policy  seems  to  be  one  of  drift  I 


Honorarium  or  Increase  of  Salary  ? 

FkO-M  time  to  lime  the  que.^iion  arises  of  giving  a  munici- 
pal engineer  an  honorarimu  for  special  work.  Usually  this 
occurs  when  an  undertaking,  originally  in  low  water,  has 
been  brought  to  a  satisfactory  financial  position.  We 
must  confess  that  we  have  considerable  sjinpathy  with  the 
recognition  of  services  of  this  kind.  Two  cases  have  just 
arisen — nameh',  one  at  Barrow,  where  the  committee  sug- 
gested that  Mr.  H.  R.  Burnett  should  be  granted  an 
honorarium  of  £100  owing  to  the  very  satisfactory  progress 
that  had  been  made,  and  the  other  at  Newport,  where  it 
was  proposed  to  give  similar  sums  to  Mr.  Nichols  Moore 
and  to  the  General  Manager  of  the  tramways.  At  Barrow 
the  view  was  held  that  an  engineer  receiving  £550  per 
annum  was  sufficiently  well  paid,  and  that  if  he  wanted 
something  better  he  could  go  elsewhere.  At  Newpoi-t,  on 
the  other  hand,  we  are  glad  to  see  that  the  honorarimn  was 
granted.  It  must  be  remembered  that,  as  a  rule,  niiuiicipal 
electrical  engineers  are  by  no  means  well  paid.  It  is, 
therefore,  only  right  and  proper  that  their  servicas  should 
be  suitably  recognised  when  their  efforts  are  successful.  If 
such  a  course  is  not  followed  town  councils  must  only  expect 
;i  mediocrity  which  is  far  from  desirable. 


Central  Munitions  Works  for  London. — We  understand  that 
a  proposal  made  by  Mr.  VV.  A.  Harper,  of  Messrs.  Ilaiper  Bros. 
&  Co.,  consulting  engineers,  with  regard  to  the  cstablislunent  of 
a  central  munitions  works  in  the  metropolitan  area,  has  been 
approved  by  the  Munitions  L'ommittee  at  the  War  Office. 
Tlus  important  decision  was  arrived  at  during  the  private 
meeting  at  the  Institution  of  Civil  Engineers  on  Saturday  last, 
and  a  committee  was  formed  to  place  under  one  central  ad- 
ministration the  woikshops  and  stations  of  all  available  com- 
panies and  public  authorities,  light,  gas,  power  and  water 
companies,  and  airange  tlum  in  districts  for  the  manufacture 
of  war  munitions.  Tlie  Committee  is  composed  of  the 
Presidents  of  the  Institutions  of  Civil,  Mechanical  and  Electrical 
Engineers  and  leading  engineers  concerned  with  public  works. 
The  meeting  appointed  3Ir.  F.  J.  Walker,  managing  director 
<'l  St.  James's  &  Pall  Mall  Electiic  Light  Co.,  as  lion,  .secretary 
of  the  Committee,  whicli  is  taking  immediate  action  to  ascer- 
tain what  cngineeiing  plants  in  the  metropolitan  area  are 
available. 

Stowmarket  Explosion. — In  a  report,  issued  last  week  by 
Major  Cooper  Key,  Chief  Inspector  o£  E.vplosives,  on  the 
<-.\I)liision  which  occurred  on  May  10th  in  a  nitro-glycerine  final 
washing  house  at  the  fiutory  of  the  New  Explosives  Co.  at 


Stowmarket,  a  remarkable  conclusion  was  reached  as  to  the 
cause  of  the  explosion.  It  was  thought  that  a  bag  of  cordite 
paste  was  being  wiped  down  to  remove  guncotton  dust  from 
the  bottom,  prior  to  its  removal  from  the  building,  by  a  man 
wearing  stout  rubber  overshoes.  The  bags  were  of  rubber 
impregnated  canvas  and  on  a  dry  morning,  such  as  it  was  on 
the  morning  of  the  explosion,  a  man  with  a  naturally  dry  skin 
woidd,  it  was  stated,  become  sufficiently  electrified  by  the 
friction,  that  when  he  came  near  an  earthed  object  a  spark 
sufficient  to  ignite  the  explosives  present  would  pass.  In 
support  of  this  theory  reference  was  made  to  similar  phenomena 
in  Canada,  where,  it  is  stated,  it  is  possible  in  cold  weather 
to  generate  sufficient  electricity  on  one's  body  by  shuffling  the 
feet  on  the  carpet  to  light  the  gas  by  means  of  a  spark  from  the 
end  of  a  finger.  A  case  was  also  quoted  where  a  workman  in 
rubber  shoes  fired  acetone  vapour  by  a  spark  from  his  finger 
after  merely  allowing  the  thin  light  strands  of  rifle  cordite  to 
pass  over  his  hand. 

Dry  Battery  Electrolytes, — The  shortage  of  flour  in 
Germany  has  necessitated  the  use  of  substitutes  for  the  wh.^at 
or  rye  flour  commonly  used  for  thickening  the  electiolyte  in 
dry  batteries  for  pocket  lamps.  According  to  the  '"  Engineer.'' 
the  following  materials  are  recommended  for  this  purpose  : 
Glass-wool,  sawdust,  gelatine,  starch,  Kieselguhr  and  water- 
glass.  The  following  instructions  are  given  for  compounding 
the  electrolyte  :  140  grammes  of  well-powdered  salammoniac, 
40  grammes  of  zinc  chloride,  10  grammes  of  ammonium  sul- 
phate are  mixed  together  in  a  porcelain  bowl  with  10  grammes 
of  thick  refined  glycerine.  The  mixture  is  then  covered  in 
small  quantities  with  distilled  water  at  a  temperatm-e  of  40''C. 
and  energetically  stiri-ed  until  the  materials  are  dissolved  into 
a  concentrated  solution.  This  mixture  is  allowed  to  soak  into 
the  binding  material,  and  the  paste  so  formed  is  filled  into  the 
cells,  which  are  closed  with  a  paraffined  card  top  sealed  with 
bottle-wax.  In  the  cover  two  small  glass  tubes  are  provided 
for  the  escape  of  such  gases  as  are  generated  within  the  cell. 
In  compounding  the  electrolyte,  calcium  acetate  can  be  mixed 
with  advantage  with  equal  parts  of  the  salammoniac.  Such  a 
solution  possesses  excellent  conductivity,  is  hygroscopic  and 
does  nor  crystallise  or  creep. 

Mobilisation  of  Invention. — This  is  a  question  very  nmch 
in  the  air  just  now,  and  Mr.  G.  H.  Wells  has  recently  contributed 
an  important  letter  on  the  subject  to  "  The  Times. '\  Support- 
ing Mr.  Wells  the  following  letter  fiom  Dr.  J.  A.  Fleming, 
F.R.S.,  to  the  Editor  of  -  The  Times,"  will  be  read  with 
interest : — 

It  would  be  dirticult  to  overstate  the  importance  of  tlie  discussion  on  the 
above  subject  in  your  columns  which  was  initiated  by  the  letter  of  Mr. 
Wells.  At  the  present  moment  the  scientiKc  ability  of  this  countrv  is 
in  the  position  of  the  magnetic  molecules  of  iron  as  regards  external 
magnetic  effect.  They  proiluee  no  result  until  some  external  magnetic 
force  compels  them  all  to  orient  themselves  in  the  same  direction. 

There  is  no  want  of  ability,  l)Ut  there  is  an  entire  absence  of  external 
directing  power.  Nay,  rather,  special  steps  have  been  taken  to  inliibit 
scientific  activity  in  directions  which  might  assist  the  nation. 

Take,  for  instance,  the  subject  of  electric  wavr^,  ulu,  h  niialit  be  used 
as  an  implement  of  warfare  in  certain  ways  I  f. iil,(  h  t,.  |,(,int  out  for 
obvious  reasons.  It  was  unquestionably  right  of  tlic-  ( ;.  uriai  Post  Office 
to  put  a  stop  at  the  outset  of  the  war  to  all  amateur  wireless  telegraphy,  to 
prevent  German  spies  conducting  their  communications  with  antenna 
wires  put  up  a  chimney. 

Is  it,  however,  an  advantage  to  the  country  that  all  thr  expert  know- 
ledge on  this  subject  outside  certain  official  circles  should  be  cast  on  one 
side  and  neglected  ? 

A  few  days  ago  an  eminent  electrical  engineer  was  sitting  in  my  room 
here,  and  said  to  me,  "  I  am  too  old  to  enlist  or  even  to  do  maimal  work 
in  the  maruifacture  of  shells,  but  I  have  a  considerable  scientific  know- 
ledge which  I  am  just  yearning  to  emjiloy  in  the  service  of  the  countrv, 
yet  I  cannot  find  any  jwrson  in  authority  who  will  tell  nu'  how  to  do  it." 

This  sentence  expre.s.sed  concisely  not  only  my  frieml's  fci  lings,  but  my 
own,  and  I  am  confident  that  of  hundri'ds  of  other  .scientific  m(^n  as  well. 
At  the  present  moment,  after  10  months  of  scientilie  warfare,  I  myself, 
although  a  mcnilMir  of  several  scientilie  and  teehnieni  societies  and  a 
I'Vllow  of  t Ih!  Ki>yal  SocicM j'  as  well,  have  not  received  one  word  of  request 
to  .serve  on  any  committee,  cooperate  in  any  experitiu'ntal  work,  or 
place  eximrt  knowledge,  which  it  has  Ix-en  the  work  of  a  lifetime  to  obtain, 
at  the  dispo.sal  of  the  forces  of  the  Crown.  It  is  not  enough  to  make 
vague  suggestions  as  to  the  detection  of  sulimarincs  or  destruction  of 
Zeppelins.  Rough  ideas  have  to  be  hacked  into  shajie,  reduced  to 
practice,   and   tested   on   a  large   scale.     All   this   means  organisation. 
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expenditure,  assistants,  and  definite  practical  experiments.  It  seems  to 
demand  a  special  Government  department,  which  shall  enlist  in  its 
service  trained  and  experienced  investigators  for  definite  ends.  This 
war  will  be  won  in  the  laboratories  and  workshops  almost  as  much  as  in 
the  field,  and  it  will  onh-  be  won  when  the  Government  organise  the 
scientific  intellect  o£  the  country  as  well  as  the  manual  labour  with  that 
single  purpose. 

Current  Topics. 

Subjects  of  current  interest  dealt  with  in  this  issue  include 
the  following : — 

Mr.  G.  G.  Bell  contributes  an  article  on  the  ""  Storage  of  Coal  " 
(p.  382). 

We  publish  an  article  by  Mr.  R.  T.  Mitchell  on  "'  Recent  Progress 
of  the  Electric  Battery  Vehicle  "  (p.  384). 

We  give  a  full  report  of  the  I.M.E.A.  Convention,  held  yester- 
day, at  the  Institution  of  Electrical  Engineers,  London  (p.  378). 
Abstracts  of  two  reports  are  given,  the  first  on  the  "  Practical 
Results  of  the  Point  Five  Tariff,"  by  Messrs.  A.  S.  Blackman 
and  T.  Roles,  on  p.  378  ;  the  second  on  the  ""  Use  of  the 
Electric  Vehicle  in  Municipal  Service,"  by  Mr.  F.  Ayton  (p.  379). 
The  discussions  on  these  reports,  together  with  an  account  of  the 
elec'.ric  vehiok;  parade,  which  followed  the  second  report,  are  given 
on  pp.  403-406. 

Our  Leading  Article  deals  with  the  Report  on  the  Point  Five  Tariff 
(p.  394). 

We  describe  theXechells  Temporary  Power  Plant  of  the  Birming- 
ham Corporation  (p.  388). 

We  also  describe  the  "  Development  of  the  Derby  Electricity 
Undertaking  "  (p.  392). 

We  publish  an  article  dealing  with  "  Electric  Power  Supply  in 
War  Tinie  "  (p.  397). 

A  description  of  the  recent  extensions  of  plant  at  S;ilford  appear 
on  p.  399. 

Companies'  Meetings  and Eeports. — ^Meetings  of  the  Devonport  and 
District  Tramways  Co.,  United  Electric  Tramways  of  Montevideo  and 
Trowbridge  Electric  Supply  Co.  are  reported,  and  the  directors" 
reports  abstracted  include  those  of  the  British  Electric  Traction  Co.. 
Deutsch  Sudamerikanische  Telegraphen-Gesellschaft,  GlobeTelegrajih 
&  Trust  Co.,  India  Rubber,  Gutta  Percha  &  Telegraph  Works  Co., 
.lames  Keith  &  Blackman  Co.,  Rangoon  Electric  Tramway  &  Supjily 
Co.  and  Royce  Limited  (j)p.  41(i,  417). 


OBITUARY. 


Killed  in  Action. — We  regret  to  record  the  deaths  of  the  follow- 
ing, who  have  been  killed  in  action  : — 

John  Corbetl  Broicne. — Mr.  Browne,  who  was,  until  the  outbreak  of  the 
war,  one  of  the  engineers  attached  to  the  export  department  of  tlie 
British  Wcstinghouse  Co.,  is  reported  to  have  been  killed  while  serving 
as  a  sergeant  in  the  Honourable  Artillery  Company  in  Flanders. 

E.  L.  Baddeley.—yii.  E.  L.  Baddelcy,  secretary  of  W.  T.  Glover  &  Co. 
(Ltd.),  is  also  reported  killed. 

J.  D.  Boole. — Mr.  J.  D.  Boote,  formerly  employed  in  the  offices  of 
Messrs.  Dick,  Kerr  &  Co.  at  Preston,  and  who  was  serving  as  a  private 
in  the  3rd  Loyal  North  Lancashire  Regiment,  has  also  been  killed  in 
action. 

PERSONAL. 


Signor  G.  Marconi  has  been  made  a  lieutenant  in  the  Italian 
Engineers  (on  the  stall  of  General  Catlorna),  superintending  the 
wireless  service. 

Mr.  T.  H.  U.  Aldridgc,  electrical  engineer  to  Shanghai  mimiei- 
pality,  left  for  England  via  the  United  States  on  May  29,  and  hopes 
to  be  in  England  towards  the  end  of  .July.  While  he  is  in  London 
specilieations  will  be  drawn  up  and  tenders  invited  for  additional 
generating  plant,  transformers,  cables,  &c. 

Pkof.  Pietek  Zeeman. — It  is  not  often  that  one  of  our  readers  has 
an  opportunity  of  reading  his  own  obituary  in  the  columns  of  Tiir, 
Er.ECTKlciA.N.  This,  however,  has  l>ecn  possible  in  the  ca-^e  of  I'rof. 
I'ii'ter  /<  eman.  We  must  excuse  the  mistake  in  our  issue  of  May  2.S 
by  putting  forward  the  extemiating  facts  that  there  were  two 
Profesi-ors  having  the  name  of  P.  Zeenniii  (though  in  no  way  related 
to  one  anothir),  and  both  had  worked  at  Leyden.  The  Prof. 
Ziitimii  who  died  recently  was  J'rofe.-Hor  of  Mathematics  in  the 
'IVchiiieiil  High  .School  at^  Delft  in  Holland,  and  later  at  Leyden.  He 
wiw  nn  c.^.'elleiil  teacher,  much  e.-tieinerl  by  liis  pupils  and  colleagues. 
and  wiw  the  iintliur  of  niimy  (contributions  to  the  sc^ienee  of  geometry. 
We  lire  uliul  to  say  Ihiit  we"  have  heard  from  Prof.  Pieter  Zeeman.  t  be 
wHI  known  discoverer  of  tlieZe.-iniinrlliM't.iind  that  he  is  still  with  us. 


APPOINTMENTS  VACANT  AND  FILLED. 


A  demonstrator  is  required  in  the  physics  department  of  the 
Birmingham  Municipal  Technical  School.  Commencing  salary 
£125.  Applications  to  the  secretary,  Mr.  Geo.  Mellor.  Suffolk-street, 
Birmingham,  by  June  30.     See  an  advertisement. 

A  junior  assistant  is  wanted  at  once  on  the  editorial  staff  of  The 
Electrician.     See  advertisement. 

An  assistant  is  wanted  in  the  testing  department  of  a  cable  works 
in  the  Manchester  district.     See  advertisement. 

A  capable  superintendent  of  meter  department,  with  technical 
framing,  is  requited  by  mi  advertiser. 

A  meter  repairer  is  required  for  a  Midland  electricity  undertaking.. 
See  advertisement. 

An  instrument  maker  is  wanted  at  once  for  large  works  in  the 
ilanchester  district.     See  advertisement. 

Prof.  W.  IL  Bragg.  F.R.S..  has  been  appointed  to  the  Quain  chair 
of  Physics  at  the  Un  iver.sity  College.  University  of  London,  m 
succession  to  Prof.  F.  T.  Trouton. 

Mr.  A.  C.  Sertoli,  electrical  engineer  to  Swan  Hill  (Victoria) 
Council  has  been  appointed  engineer  to  Rochester  (Victoria)  Shire- 
Council,  in  succession  to  Mr.  W.  T.  Chaplin,  ilr.  W.  \V.  Aulsebrook 
succeeds  Mr.  Sertoli  at  Swan  HUl. 


INSTITUTIONS  AND  SOCIETIES. 


Institute  of  Radio  Engineers.  At  the  .June  meeting  of  this  Institute 
held  on  Wednesday,  .June  9.  at  Columbia  University,  Xew  York,''a 
Paper  on  "'  Engineering  Precaution.s  in  Radio  Installations,"  was 
read  by  Mr.  R.  H.  Marriott,  in  which  the  residts  of  much  experience 
with  methods  of  installing  radio  apparatus  for  safe  operation  was 
given.  An  address  on  "Static  Elimination — Some  Suggested 
Methods,"  was  read  by  Dr.  Alfred  \.  G.  Goldsmith.  The  address 
contained  much  material  of  interest  to  those  working  at  the  question 
of  minimising  atmospheric  disturbance  of  received  signals. 

Franklin  Institute.— The  first  awards  of  the  Franklin  medal,  the 
highest  award  of  the  Franklin  Institute,  have  recently  been  made  to 
Prof.  H.  Kamerlingh  Onnes  and  .Mr.  T.  A.  Edison — to  the  former 
for  his  long-continued  and  indefatigable  labours  in  low  temperature 
research,  which  has  enriched  physical  science,  not  only  with  a  great 
number  of  new  methods  ar.d  ingenious  devices,  bvit  also  with, 
achievements  and  discoveries  of  the  first  magnitude ;  and  to  the 
latter  for  the  inmierous  basic  inventions  and  discoveries  forming 
the  foundation  of  world-wide  industries,  signally  contributing  to  the 
well-being,  comfort  and  pleasure  of  the  human  race. 


EDUCATIONAL  NOTES. 


University  of  Manchester.—  In  the  Faculty  of  .Science  complete 
course;;  of  it'sdy  (extending  ov<'r  three  years)  are  arranged  for  the 
University  Degnes  in  civil,  n.eehanical  and  electrical  engineermg. 
Good  facilities  arc  provided  fiu-  laboratory  aiul  research  work  ;  the 
civil  and  mechanical  engineeiing  laboratories  have  recently  been 
equipped  with  new  plant  and  apparatus,  and  the  electrical  engineering 
Inlioratorv  is  housed  in  a  new  Iniilding.  Particulars  of  courses  can  bo 
nblaiiHcl  from  the  Registrar.      'I'l-.e  new  session  coninxenees  on  Oct.  7. 

Manchester  Municipal  School  of  Technology.— The  1915  session, 
will  open  on  Oct.  5,  anil  matriculation  and  entnmee  examinations 
will  be  held  in  .Inly  aiul  September.  Complete  courses  of  instruction 
arc  provided  in  mechanical,  electrical  and  sanitary  enginei'ring, 
chemical  and  textile  industries,  architecture,  vtc.  Prospectuses, 
giving  complete  particulars  of  the  courses  leading  to  the  Manchester 
I'niversity  degrees  in  the  faculty  of  technology  can  be  obtained  fnu 
on  application. 

ARRANGEMENTS  FOR  THE  WEEK. 

INCORPORATED  MUNICIPAL  ELECTRICAL  ASSOCIATION.  . 
Friday,  June  18th  (to  day). 

111,1.111.      .\iiiiiial   giiiiial   inietiiig  a1    llic    liistiliition   nf    Klectri.:il 
lliigiiicers,  Victoria  Kmbankineiit,  London.  W.C. 


FRIDAY,  June  2Btll. 

Physical  Socibty. 
5  p.m.     Meeting  at  the  Imperial  College  of  Sciencro,  Imiwrijil 
stilute-road.     South     Kensington,     London,   S.W.       Ag' i 
I'aiKTH  on  '•  A  Thi'orv  of  the  Electrical  Resistance  of  Mitil  , 
by  the  I'rosident,  Sir. I.  .J.  Thomson.  O.M.,  I'.R.S.  ;    and      i 'i 
nil  Cnliroken  Alternating  Current  for  Cable  Tclegrnptiy.  '    1': 
Lt.-Col.  Sipiier. 
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THE  CONVENTION  OF  THE  INCORPORATED  MUNICIPAL 
ELECTRICAL  ASSOCIATION. 


London,  June  lltli. 

The  annual  Convention  of  the  I.M.E.A.  this  year  has  diSeied 
from  all  previous  conventions  in  many  ways.  FoDowing  well 
recognised  precedent,  the  Convention  should  have  been  held 
at  Dundee,  since  the  President  is  Mr.  H.  Richardson,  the  citv 
electrical  engineer  of  that  undertaking,  but  the  war  has  altered 
many  things  in  these  days,  and  among  the  incidents  to  be  taken 
into  account  in  this  connection  must  be  recorded  the  fact  that 
Mr.  Richardson  is  at  present  on  active  service.  It  has,  there- 
fore, been  necessary  to  find  a  substitute  for  the  President  on 
more  than  one  occasion.  Consequently,  at  the  request  of  the  i 
Council,  the  duties  of  President  are  being  discharged  by  Mr, 
A.  C.  Cramb,  borough  electrical  engineer  of  Croydon  and  senior 
Vice-President  of  the  Association 

Again,  it  was  felt  that  the  Convention  had  better  be  held  in 
London  rather  than  at  some  provincial  centre,  more  particu- 
larly as  the  programme  has  been  restricted  simplv  to  the 
presentation  of  two  reports,  and  the  idea  of  social  functions 
has  been  entirely  abandoned.  In  many  respects,  therefore, 
the  Convention  is  not  one  in  the  usual  meaning  of  the  term. 
It  is  rather  a  business  affair  with  a  programme  of  one  day 
devoted  to  the  technical  discussion  of  two  important  subjects, 
and  a  second  day  devoted  to  business  affairs. 

Notwithstanding  the  unusual  conditions,  a  considerable 
number  of  members  were  in  attendance,  including  :  Messrs. 
S.  T.  Allen  (Wolverhampton),  F.  Ayton  (Ipswich),  A.  S. 
Blackman  (Sunderland),  J.  W,  Beauchamp  (West  Ham),  J.  H, 
Bowden  (Poplar),  S.  E.  Britton  (Chester),  R.  A.  Chattock 
(Birmingham),  J.  Christie  (Brighton),  C.  S.  Davidson  (Barnes), 
S.  E.  Fedden  (Sheffield),  E.  E.  Hoadley  (Maidstone),  W.  W. 
Lackie  (Glasgow),  F.  M.  Long  (Norwich),  A,  Nichols  Moore 
(Newport),  S.  L,  Pearce  (Manchester),  W.  G.  Pickvancc  (Wrex- 
ham), H.  Faradav  Proctor  (Bristol),  J.  A.  Robertson  (Salfoid), 
T.  Roles  (Bradford),  A.  H.  Seabrook  (Marvlebone),  W,  C.  P. 
Tapper  (Stepney),  Lieut!  H.  M.  Taylor  (Middlesbrough),  S.  J. 
Wat.son  (Bmy),  F.  H,  Whysall  (Greenock),  G.  Wilkinson 
(Harrosjate),  W.  Wyld  (Hampstead)  and  C.  H.  Yeaman  (Stoke- 
oD-Trrnt).  Among  the  visitors  were  Mr.  C.  H.  Wordingliam 
and  Mr.  W,  B.  Woodhouse  (Yu)kshire  Electric  Power  Co.). 

The  proceedings,  which  opened  in  beautiful  weather,,  were 
not  marked  by  any  presidential  address.  Mr.  A.  C.  Ctanib,  who 
occupied  the  chair,  leferred  briefly  to  the  effect  which  the 
present  terrible  war  had  immediately  after  its  outbreak  upon 
the  affairs  of  the  A.ssociation.  The  bye-laws  required  the 
Convention  to  be  held,  but  it  had  been  decided  not  to  invite 
visitors,  sxcept  the  co-opted  members  of  the  Electric  Vehicle 
and  the  Development  Committees,  whose  work  had  been  of  great 
value  to  the  Association. 

Mr.  Cramb  then  called  upon  Mr.  T.  Roles  to  present  a 
leport  by  him.self  and  Mr.  A.  S,  Blackman  on  the  subject 
of  the  "  Practical  Result  of  the  Point  Five  Tarifl'."  This 
report  has  been  wiitten  on  behalf  of  the  Point  Five  Asso- 
ciation. An  abstract  will  be  found  in  next  column,  and  an 
account  of  the  discussion  which  followed  it  is  given  in  a  later 
part  of  the  present  issue. 

In  the  afternoon  a  report  was  presented  by  Mr.  Frank  Ayton, 
borough  electrical  engineer  of  Ipswich  and  hon.  secretary  of 
the  Electric  Vehicle  Committee  of  the  I.M.E.A.  An  abstract 
of  this  report  will  also  be  found  on  p.  379,  and  from  this  will  be 
seen  some  of  the  important  results  which  are  following  the 
energetic  work  of  this  Committee. 

Later  in  the  day  there  was  a  |)arade  of  a  consideraiile  number 
of  electric  vehicles  on  the  Emiiankment,  which  aroused  a  deal 
of  interest,  A  description  of  the  vehicles  at  tlie  parade  will  be 
given  in  our  next  issue. 


THE  PRACTICAL  RESULT  OF  THE  POINT  FIVE 
TARIFF.* 

BY   A,    S,    BLACKMAN    AND    THO.S,    EOI.ES. 
(Chief  Electrical  Engineer,  Sunderland,  and  Chief  Electrical  Engineer,  Bradford.)' 

Tile  authors  first  deal  with  the  development  of  the  Point  Five' 
tariff  historically.  The  metropolitan  borough  of  Poplar  was  the 
first  to  adopt  such  a  tariff  (in  1900),  and  was  followed  at  intervals  by 
21  others.  The  essential  of  the  tariff  is  that  the  secondary  charge  is 
Ood,  ;  the  primary  charge  has  been  based  on  either  the  kilowatts 
connected,  or  upon  rateable  value,  but  might  Le  made  to  depend  upon 
any  other  suitable  basis. 

So  far  as  the  writers  are  awai'e,  the  two  method.';  cited  above  of 
arriving  at  the  fixed  charge  (where  made)  are  the  only  ones  which 
have  been  adopted  up  to  the  present  in  coimection  with  Point  Five 
tariffs,  and  the  difference  between  these  methods  is  but  one  of 
convenience  in  the  working  of  the  tariff,  the  fixed  charge  per  kilowatt 
being  more  strictly  correct  in  indix  idual  cases,  whereas  the  ap])ortion- 
ment  upon  the  size  of  the  house  is  an  average  result. 

It  should  be  recognised  that  the  rateable  value  basis  is  only  made 
use  of  as  a  means  which  is  ready  to  hand  of  determining  the  fixed 
charge  approximately  in  accordance  with  the  electricity  consuming 
capacities  of  the  jiremises  supplied,  and  any  other  readily  available 
basis  might  be  adopted,  as,  for  instance,  the  cubical  capacity  of  the 
premises  or  the  total  floor  area. 

The  percentage  of  the  net  rateable  value  decided  upon  varies  in 
different  towns,  being  usually  between  10  per  cent,  and  15  per  cent, 
per  annum,  the  amoimt  generally  being  apportioned  between  the 
four  quarters  of  the  year,  sometimes  equaUy  and  sometimes  in 
approximate  proportion  to  the  lighting  hours,  as,  for  instance,  one- 
third  for  each  of  the  two  winter  quarters  and  one-sixth  for  each  of 
the  two  summer  quarters.  In  at  least  one  case  (Smiderland)  the 
percentage  is  varied  between  10  per  cent,  for  a  house  rated  at  £30  to 
15  per  cent,  for  a  house  rated  at  £70  and  upwards,  the  reason  for  this 
being  that  a  large  house  generally  furnishes  a  worse  load  factor  than  a 
small  one. 

For  the  piurpose  of  reviewing  Fomt  Five  tariffs  generally  it  is  a 
matter  of  regret  that  both  WTitera  have  obtained  their  ex])cri(iu:i^ 
imder  the  rateable  value  system,  as  the  results  herein  ri'coided  for 
Bradford  and  Simderland  woidd,  no  doubt,  have  Ceen  ditl'ercnt  had 
a  Point  l''ivc  tariff  under  some  other  method  of  charging  l)een  adopted. 
The  writers  fully  recognise  that  the  rateable  value  By  item  has  its 
disadvjuUages  as  well  as  its  advantages,  and  any  success  which  has 
been  attained  in  Bradford  and  Simderland  is,  in  their  opinion,  due  to 
the  fact  that  under  the  conditions  prevailing  in  these  towns  the 
advantages  considerably  outweigh  the  disadvantages.  Of  cour.se,  it 
does  not  follow  that  the  system  would  be  equally  successful  in  other 
towns. 

In  both  Bnulford  and  Sunderl.md  no  scheme  of  hiring  out  heating 
and  cooking  apparatus  is  in  existence. 

In  the  api)lication  of  a  Point  Five  tariff,  based  upon  rateable  values, 
a  discretion  sihould  be  exercLsed  in  favour  of  the  consumer  who,  in 
consequence  of  living  in  a  house  with  an  abnormal  amount  of  ground 
attached  to  it,  Ls  rated  out  of  proportion  1o  the  size  of  the  house.  So 
far  as  Sunderland  is  concerned  no  difficulty  whatever  has  arisen  in 
dealing  with  these  cases  ;  the  rating  department  have  simply  been 
asked  to  say  how  much  of  the  rateable  value  could  ])roperIy  be 
apportioned  to  the  excess  of  groimd  over  and  above  a  nornud  allow- 
ance, and  such  amount  deducted  from  the  rateable  value  in  fixing  the 
charge  under  the  tariff.  In  Bradford,  on  the  other  hand,  the  rating 
authorities,  when  approached,  have  only  deducted  a  sum  from  the 
total  equal  to  the  rateable  value  of  the  surrounding  lanfl  as  it  would 
be  a.ssessed  if  uw^l  for  agricultural  purjioses,  and  state  that  they 
cannot  say  what  increased  value  can  be  put  upon  the  land  by  reason 
of  its  being  attached  to  the  house.  It  follows,  therefore,  that  a 
reduction  made  on  these  lircs  is  inHufficienf,  and  if,  therefore,  cases 
ari.se  in  which  this  point  liai  to  be  decided,  the  practice  adopted  will 
I)robably  bo  to  base  the  lixcd  chaif^e  on  what  in  being  paid  for  houses 
of  similar  size  with  a  norniid  allowance  of  land, 

A  niarkefl  advantage  of  the  rateable  value  ba,slH  is  (he  facility 


•  Kcport   read   at   tho   Convention  of  the   Incorporated   Munioipal 
Electrical  Association. 
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with  which  an  accurate  estimate  of  a  consumer's  bill  can  be  prepared. 
Once  the  fixed  charge  for  a  house  has  been  ascertained,  a. wide  error  . 
may  be  made  in  assimiiiig  the  number  of  imits  that  will  bs  used,  and 
the  estimate  stUl  remain  rea.-io!'.ably  correct. 

This  facility  for  estimating  has  been  found  in  practice  to  be  a  very 
useful  asset  to  the  canvassers  ii\  town;j  where  a  cheap  supply  of  gas 
has  to  be  competed  against. 

It  likewi.se  follo\rs  that  the  importance  of  any  error  in  metering  is 
correspondingly  lessererl. 

Numerous  other  advantages  have  atteii'ded'th'e  adoption" of  a"  Point 
Five  tariff  based  on  the  rateable  valae.- system,  amongst  which  the 
following  may  be  cited  : — 

Electric  light  is  more  likely  to  be  adopted  for  the  whole  of  a  house. 
Fiu-ther,  carelessness  on  the  part  of  members" of  households  in  leaving 
hghts  burning  while  rooms  are  not  in  use  does  not  result  in  the 
amounts  of  the  acecimts  being  unduly  inflated. 

In  addition  to  this,  mider  a  flat  rate  of  charge  the  lighting  of  most 
houses  using  electricity  compared  imfavourably  with  that  of  houses 
illuminated  by  gas,  especially  where  the  mantles  in  the  latter  were 
kej)t  in  good  condition.  The  reason  for  this  was  that,  on  the  score  of 
economy,  lamps  of  only  small  candle-power  were  generally  in  use. 
The  making  of  the  fixed  charge  in  a  house  of  any  given  rateable 
value  quite  independent  of  the  numter  and  size  of  the  lamps  installed, 
coupled  with  the  supply  of  ciurent  at  a  cheaper  rate,  has  resulted 
in  consumers  using  lamps  of  considerably  higher  candle-power,  thus 
obtaining  an  illumination  at  least  equal  to  that  of  gas-lighted 
premises.  .As  a  matter  of  fact,  it  is  now  usually  quite  easy  to 
determine  whether  or  rot  a  house  is  on  the  Pomt  Five  tariff  by  the 
brilliancy  of  the  light  proceeding  from  the  windows  of  premises  takii'g 
a  supply  under  this  rate.  It  may,  of  course,  be  argued  that  the 
additional  maxin;um  demand  caused  ty  this  increase  of  light  must 
adversely  affect  the  supply  xmdertaking.  Against  this  must  te  put 
the  fact  that,  owing  to  the  houses  being  almost  invariably  wired 
throughout,  the  diversity  factor  of  the  installations  is  higher,  which 
tends  greatly  to  increa.se  the  load  factor  of  this  class  of  supply. 

Xo  additional  charges  can  be  made  against  the  increased  amount 
of  lighting  on  accoimt  of  services  or  distribution  mains,  as  the 
cables  used  for  these  purposes  are  generally  standardised  to  two  or 
three  sizes,  and  the  cost  of  trenching,  cutting  away  of  walls,  &c.,  is 
practically  independent  of  the  size  of  cable  used.  In  many  cases 
both  mains  and  services  were  already  in  existence  on  the  Point  Five 
tariff  being  adopted,  and  in  a  large  number  of  other  cases  mains  had 
previously  been  laid  in  front  of  the  preiiiises. 

Taking  thLs  class  of  supply  altogether,  therefore,  the  additional 
expenses  to  the  undertaking  consist  of  the  cost  of  increasing  the 
capacity  of  the  generating  plant — which  can  now  be  dore  at  far 
cheaper  rates  than  in  the  days  when  the  flat  rate  for  lighting  purposs 
was  decided  upon — and  the  provision  of  extra  feeder  cables.  No 
additional  management  charges  can  Ije  debited  against  the  extra 
lights,  as  whatever  the  size  of  the  installation  the  cost  of  service 
inspection,  meter  reading,  rendering  of  accoimts  and  general  manage- 
ment of  the  undertaking  is  practically  the  same. 

It  is,  of  course,  j)0ssible  that  under  Point  Five  tariffs  based  on  the 
rateable  value  system,  the  increa,sed  capital  expcrditure  incurred  on 
account  of  new  plant  caufjes  a  reduction  in  the  profits,  but  the  writers 
are  firmly  of  oj)inion  that  any  such  reduction  in  profits  from  quite 
a  limited  number  of  consumers  is  soon  far  more  than  counter- 
balanced by  the  profits  derived  from  the  additional  consumers  gamed 
by  reason  of  the  excellent  advertisement  obtained  in  consequence  of 
the  imjjroved  lighting. 

In  both  Bradford  find  Sunderland  it  has  been  found  that  the 
majority  of  new  domestic  consumers  adopt  the  rateable  value  tariff  ; 
hoUHtrs  are,  as  a  rule,  wired  from  cellar  to  attic  ;  the  domestic  load 
factor  ha.s  improved  ;  the  illumiiuition  of  rooms  has  in  almost  every 
case  been  considerably  increa.scd  ;  and  no  complaints  arc  now  re- 
ceived as  to  the  inefficiency  of  electric  lighting  as  compared  with 
lighting  by  means  of  gas. 

Dealing  with  i'oint  Five  tariff.H generally,  it  may  be  mentioned  that 

such  tariffs  lead  to  an  increased  heating  load.     Since  current  has  been 

supplied  lit  Jd.  per  unit,  not  only  has  the  number  of  electric  heaters 

increased  to  ii  tremendous  extent,  but  the  cai)a(;ity  of  the  individual 

heaters  has  also  increased,  so  that  fires  taking  S  kw.  and  4  kw.  arc 

now  (|uite  common.     It  should  be  noted  thai  in  Bradford  the  units 

foM  to  privitc  houses  are  only  It  per  cent,  of  the  total  sales,  and  in 

'  11  per  cent.,  and  this  fact  should  Im-  taken  into  considera- 

ing  till-  ligures  that  follow,  bearing  on  the  growth  of 

'  '  1  the  Point  Five  tariff  in  these  towns.     In  the  case  of 

I'iH  )i  iiiiili'Kiiking  very  full  technical  records  have  been  kept,  which 

enable  (he  trend  of  events  to  be  clearly  determined. 

iSiivoFiiaii  Kksi'i.ts. 

No  Iwlfrr  IcMlniony  ns  lo  llic  )M.j.ulaiil v  of   the   Point  Five  tariff 

n  o|)erntion  in  Urmllord  can  be  lnrni»li.Ml  riim,  l,v  .lin.  li.u,  „f.,.„)j,,p 


to  the  fact  that  at  December  31st  last  1,298  private  house  consumers 
were  connected  to  the  supply,  whereas  prior  to  the  introduction  of  this 
method  of  charging  on  July  1,  1910,  the  number  of  such  consumers 
was  but  511,  representing  the  result  of  nearly  2 1  years"  working.  It 
will  thus  be  seen  that  during  the  4J  years  the  Point  Five  tariff  has 
been  in  force  the  number  of  domestic  consumers  has  increased  by 
787,  or  over  150  per  cent';  403,  or  more  than  half,  of  these  con- 
sumers, have  elected  to  be  charged  on  the  special  rate,  the  houses 
being  in  practically  all  cases  electrically  lighted  throughout. 

Three  Inmdred  and  eighty-three  of  "the  .511  private  house  consu- 
mers on  the  supply  at  June  30,  1910,  have  adopted  the  Point  Five 
tariff  in  place  of  the  lighting  flat  rate  of  4d.  per  unit  under  which 
they  were  previously  charged.  Owmg  to  changes  of  tenancy  and 
alterations  m  other  conditions  the  comparison  given  below  relates  to 
only  138  of  the  consumers  changed  over,  the  periods  covered  being 
the  year  prior  to  the  introduction  of  the  Point  Five  tariff  and  the 
year  ended  Dec.  31,  1914. 

Load  Factor. — Based  on  the  total  Idlowatts  installed  the  average 
load  factor  of  the  138  consumers  in  c|Uestion  has  increased  from  3-38 
per  cent,  to  4-34  per  cent.,  equivalent  to  an  increase  of  28-4  per  cent. 

Units  Sold  for  a  Complek.  Year. 

Under  old  tariff 93,880 

Point  Five  tariff     182,872 

Average  per  house  under  old  tariff    680 

„       Point  Five   tariff   1,325 

Increase : 94.9  per  cent. 

Sevenue. 

Total  under  old  tariff      £1,566     0     0 

„     Point  Five  tariff     1,358     0     0 

Average  per  house  under  old  tariff    11     5     6 

„     Point  Five  tariff     9  16  10 

„     price  under  old  tariff     3-9Sd. 

„       „          „      Point  Five  tariff    l-78d. 

The  figures  given  above  relative  to  the  old  tariff  are  inclusive  of 
separate  charges  made  for  meter  hire.  Under  the  Point  Five  tariff 
the  rental  of  the  meter  is  covered  by  the  fixed  charge.  On  this  score 
the  figures  are,  therefore,  strictly  comparable. 

The  following  table  gives  details  as  to  the  number  of  units  sold, 
revenue  obtained,  &c.,  in  the  case  of  consumers  supplied  under  the 
flat  rate  of  4d.  per  imit  and  mider  the  Point  Five  tariff  respectively, 
the  comparison  applying  to  all  domestic  consumers  comiected  for 
the  complete  12  months  ended  December  31  last. 


No.  of 
consumers. 


4d. 
0-5d. 


340 
566 


Total  units  A^'^r^g^^'"" 
of  units 


sold. 


per  house. 


Total 
revenue. 


124,742 
612,502 


367 
1,082 


£2,005 
4,312 


Average 
revenue, 
per  house. 


£5  18    0 
7  12    4 


Diversity  Factor. — The  particulars  given  below  illustrate  the  effect 
the  Point  Five  tariff  has  had  on  the  diversity  factor,  the  periods 
compared  being  the  12  months  ended  June  30,  1910,  and  the  12 
months  ended  Dec.  31,  1914  :  — 


12  months  ended. 


June  30,  1910  

December  31,  1914  . 


Maximum  load  on 

L.T.  feeders  for 

residential  areas  only 


158  kw. 
290  kw. 


Total  kw.  in- 
installed  in 
private  houses. 


Diversity 
factor. 


420  kw. 
853  kw.* 


2-65 
2-94 


In  conjunction  with  the  above  table,  it  may  be  mentioned  that  the 
420  kw.  of  consuming  devices  installed  at  June  30,  1910,  in  private 
houses  in  the  residential  areas  dealt  with  were  almost  exclusively  for 
lighting  purposes.  As  at  that  date  the  numljcr  of  consumers  affected 
was  233,  an  average  of  1-8  kw.  per  house  is  obtained. 

At  Dec.  31,  1914,  the  consuming  devices  in  connection  with  the 
installations  in  these  particular  areas  had  increased  to  853  kw.  and 
th(!  number  of  corsumcrs  to  307,  giving  an  average  of  2-32  kw.  per 
house.  Of  the  total  of  8.")3  kw.  connected,  .543  were  for  lighting 
purposes  and  3ltS  for  heating  and  cooking  purposes,  the  average  per 
house  being  1-48  and  ()-84  kw.  respectively. 

The  annual  per;cntage  of  t  he  rateable  value  debited  to  a  consumer- 
in  Bradford  lulopting  the  Point  J'ivi>  tariff  is  I."),  and  in  this  con- 
nection it  uiay  be  stated  that  based  on  the  rat  cable  values  obtaining 
in  the  city  it  is  estimated  that  such  percentage,  coupled  with  a  charge 


*  This  is  the  total  for  which  applicnt i<in  has  teen  made.  It  has,  how- 
ever, been  found  since  the  introJiulion  uf  tho  I'oint  Five  tariff  that 
heating  and  cooking  apparatus,  pnrlic  iilmly  the  former,  has  been  con- 
nected in  iirivatc  houses  to  n  coiisidiral.lr  extent  without  the  olectiicily 
depart  ineiit  being  mililicd.  Conseqiicnlly  the  lig\iie  given  is  v  •  v  much 
till  the  low  side,  and  this  naturally  rellcil's  on  the  divcreity  factor,  which 
[>>  luuloiilitcdly  greater  tlinn  2!il   m-^  vI-,i.  .1 
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of  Jd.  per  unit,  brings  in  a  revenue  equivalent  to  what  would  be 
earned  for  an  average  supply  of  current  for  lighting  purposes  at  a 
flat  rate  of  4d.  per  unit.  All  energy  required  for  heating  and  cooking 
purposes  is  under  these  conditions  obtained  at  the  Jd.  rate. 

Although  in  Bradford  domestic  consumers  have  not  been  ap- 
jiroached  individually  for  the  purpose  of  explaining  the  advantages 
they  would  enjoy  bj-  changing  over  from  the  flat  rate  to  the  Point 
I'^ive  tariff,  more  than  half  of  such  consumers  have  elected  to  be 
charged  on  the  latter  system,  and  have  introduced  electric  heating 
or  cooking  apparatus.  This  is  all  the  more  remarkable  when  it  is 
borne  in  mind  that  no  general  attempt  has  been  made  to  induce 
consumers  to  instal  heating  and  cooking  apparatus,  the  staff  of  the 
business  development  department  having  been  fully  occupied  in 
dealing  with  power  supplies. 

Many  consumers  have  introduced  heating  and  cooking  apparatus, 
although  there  has  been  no  general  attempt  to  push  this  class  of 
supply.  Also  the  electricity  department's  canvassers  do  not  call 
upon  gas  consumers  with  a  view  to  persuading  them  to  take  an  elec- 
tricity supply  ;  and  the  gas  department  have  been  exceedingly  active 
during  the  past  few  years  in  advocating  the  use  of  gas  for  heating  and 
cooking  purposes. 

Sunderland  Results. 
At  the  introduction  of  the  Point  Five  tariff'  there  were  337  private 
houses  connected  to  the  supply,  the  majority  partially  lighted  only 
as  the  result  of  16  years'  working.  Since  the  tariff'  was  introduced 
upon  Jan.  1,  1912,  three  years'  working  has  resulted  in  1(52  more 
private  houses  being  connected  ;  100  of  these  elected  to  be  put  on 
the  Point  Five  tariff  and  are  lighted  throughout,  and  C2  upon  a  flat 
rate  of  3-6d.  per  unit. 

Of  the  337  houses  that  were  on  the  supply  at  Jan.  1,  1912,  105  have 
changed  over  from  a  flat  rate  of  3-6d.  per  unit  to  the  Point  Five  tariff, 
and  of  these  105  houses  87  have,  owing  to  there  being  no  change  of 
tenancy,  been  taken  fcr  the  foUowtng  comparison,  the  periods  being 
the  year  preceding  and  the  year  following  the  adoption  of  the  Point 
Five  tariff. 

Load  Factor. — The  average  of  consumers'  load  factor  on  kilowatts 
installed  has  been  increased  from  2-44  per  cent,  to  4-05  per  cent.,  an 
increase  of  66  per  cent. 

Vn  itf!  Sold  for  a  Complete  Tear. 

Under  old  tariff  44.827 

Point  Five  tariff   93, 327 

Average  per  house  under  old  tariff  512  (3.'i4) 

„     Point  Five  tariff    1.073 

Increase    109-5%  (203-1%) 

Revemw. 

Total  under  old  tariff    £672     0     0 

Point  Five  tariff   616     0     0 

Average  per  house  under  old  tariff    7  14     5  (£5  5  9) 

„  „         „  „     Point  Five  tariff    7     1      7 

„     price  under  old  tariff   Slid. 

Point  Five  tariff   l-58d. 

For  the  purposes  of  comparison  it  must  be  remembered  that  the 
units  and  money  values  in  black  type  refer  almost  entirely  to  carbon 
lamp  conditions,  and  our  experience  with  pure  lighting  installations 
that  have  remained  upon  our  mains  unaltered  over  a  term  of  years, 
.save  for  the  transition  from  carbon  to  metal  filament  lamps,  shows 
that  for  purposes  of  comparison  under  modern  conditions  the 
figures  in  bracket.s  should  be. substituted  for  t  hose  shown  in  black  type, 
and  this  has  been  done  for  the  purpose  of  the  following  comparison. 

The  comparative  results  obtained  from  alternative  tariffs  for  all 
private  houses  connected  for  the  year  ended  Dec.  31,  1914,  arc  as 
follows : — 


Tariff. 

No.  of.      Total  units 
consumers.       sold. 

Average  No. 

of  units 

per  house. 

Total 
revenue. 

Average 
revenue, 
per  house. 

3-6d. 
0-5d. 

212              75,032 
286            298,563 

354 
1,044 

£1,121 
1,803 

£5    5    9 
6    6  11 

The  average  size  of  the  houses  in  these  tw-o  groups  is  about  the  same, 
so  that  the  heavier  unit  consumption  under  the  Point  Five  tariff  i.s 
in  no  way  attributable  to  larger  houses. 

iJiverHily  Failor.--  The  following  table  shows  the  effect  of  the  Point 
Five  tariff  ujion  the  diversity  factor,  the  ])eriods  being  "A,"  just 
before  the  mtrixiMclion  of  the  tariff,  viz.,  December,  1911,  and  "  B,  " 
December,  1914,  and  the  maximum  load  figures  being  taken  at  the 
time  of  the  peak  load  at  the  low-tension  'bus  bars  : — 


"A' 
"B' 


Maximum  load  on  \        Total  kw. 

L.T.  feeders  for  installed  in 

residential  arras  only    private  houses. 


141  kw. 
227  kw. 


Diversity  factor. 


461  kw. 
1,152  kw. 


3-25 
500 


It  will  be  noted  that  the  results  shown  in  the  two  foregoing  tables 
as  between  the  3-6d.  and  the  Point  Five  tariff,  and  as  between  tlie 
periods  "  A  "  and  "  B  ''  are  very  considerable,  and  as  touching  the 
current  selling  propensities  of  heating  and  cooking  apparatus  it  will 
be  Useful  to  point  out  that  these  results  have  been  obtained  by  the 
following  consuming  devices  : — 

"  A  "     461  kw.  installed  upon  consumers'  premises,  almost 

exclusively  for  lighting. .  .Average  per  consumer  =   1-36  kw. 
iGoO  kw.    installed   upon   consumers'    premises   for 

hghting Average  per  consumer=  1-30  kw. 

502  kw.   installed   upon   consumers'    premises  for 
heating  and  cooking Average  per  consumer = 1  -009  kw. 

The  report  is  followed  by  tabulated  statements  of  procedure  and 
results  at  some  of  the  Point  Five  undertakings.  From  these  tables, 
which  are  distinctly  valuable,  the  following  pomts  may  be  noted  : — 

In  regard  to  the  fixed  charge  on  a  rateable  value  basis,  this  varies 
from  10  per  cent,  up  to  15  per  cent.  At  Blackpool  it  is  12i  per  cent., 
but  houses  rated  at  over  £100  are  charged  at  10  per  cent.  In  Smider- 
land,  on  the  other  hand,  the  percentage  starts  at  10  per  cent,  and  if 
the  rateable  value  is  over  £70  it  rises  to  15.  Out  of  17  Point  Five 
undertakings,  five  are  inclined  to  make  reductions  m  the  primary 
charge  for  consumers  having  gardens,  and  two  of  them  actually  do 
so.  Some  figures  are  given  in  regard  to  load  factors  of  consumers, 
but  such  information  is  refused  by  St.  JIarylebone  on  the  groimd  that 
it  can  only  be  misleading  owing  to  the  varying  nature  of  the  appa- 
ratus mstalled.  Out  of  15  imdertakings  replying,  six  have  the 
atlvantage  of  hning  powers,  namely,  Carlisle,  St.  Marylebone,  South- 
ampton, 'W''est  Ham,  '^'olverhampton  and  York."  The  effect  is 
shownr  in  the  miits  sold  and  revenue  secured.  Practically  no  diffi- 
culties are  reported  due  to  increased  load  on  mains  through  heating 
and  cooking  except  at  West  Ham,  and  to  a  small  extent  at  Wrexham. 
In  reply  to  a  question  as  to  the  percentage  char<;id  fur  rental  of 
heating  and  cooking  apparatus,  the  replies  show  f  li.ii  (  ,irli-lr  charges 
20  per  cent,  on  capital  cost  per  annum  for  both,  St.  ,MaT yl.lione  30  to 
35  jier  cent,  on  cooking  apparatus,  and  about  50  per  cent,  on  heatmg 
apparatus,  Southamjiton  25  per  cent,  on  both.  West  Ham  20  per  cent, 
on  both,  Wolverhampton  15  per  cent,  on  both,  and  York  10  per  cent, 
on  cooking  apparatus  and  25  per  cent,  on  heating  apparatus. 

'We  give  an  account  of  the  discussion  on  this  report  on  a  later 
page. 

In  the  afternoon  the  following  report  on  Electric  Vehicles 
was  read  and  discus.sed  :— - 

THE   USE    OF  ELECTRIC   VEfflCLES   EN    MUNICIPAL 
SERVICE.* 

BY    F.    AYTOX. 

The  electric  battery  vehicle  is  eminently  fitted  tor  employment 
in  practically  all  cases  of  municipal  service,  smce  the  work  to  be  done 
lies  almost  entirely  withm  the  proper  s])here  of  this  type  of  vehicle, 
namely,  short-distance  hatdage  at  moderate  sjieeds.  The  mileage 
capacity  for  charge  is  sufficient  for  almost  every  duty  which  the 
nnmicipal  vehicle  has  to  perform,  and,  moreover,  it  can  easily  bo 
increased  by  means  of  a  high  rate  boost  taken  during  the  day.  The 
mam  reason  for  lu-ging  the  a<loption  of  electric  vehicles  by  munici- 
palities is  the  degree  of  economy  which  attends  their  use  in  substi- 
tution for  horse  haulage.  There  is  plenty  of  evidence  of  this  state- 
ment in  the  experience  of  municipalities  in  this  country.  In  (ilasgow 
the  first  electric  van  emiiloycd  which  was  of  one  ton  cai)acity  ilid  the 
work  of  two  hor.ses  with  saving  cx|K-nse  and  greater  cflicicncy,  while 
com|)ared  with  a  jxitrol  van  previously  employed  the  saving  of  about 
£240  per  annum  was  effected.  The  (iurability  of  the  electric  vehicle 
is  another  feature  in  its  favour  and  exjierience  in  the  United  States 
has  shown  that  10  years  at  least  can  be  obtained  from  an  electric. 
The  reliability  is  such  that  the  average  working  days  of  the  year  for 
an  electric  is  about  97  to  98  per  cent,  of  the  maxinuim  i>ossible. 
Apart  from  economy  a  municipality  should  not  lose  i-igli(  of  the 
influence  that  the  use  of  the  electric  may  have  upon  the  health  of  the 
population  and  the  amenities  of  the  locality.  An  immense  im- 
provement eoidd  be  effect  e<l  in  any  city  if  every  .self-propelleil  vehicle 
were  of  the  electric  battery  type.  For  those  mimicipalitics  that  o^vn 
electrieiy  sui)])ly  undertakings  there  is  the  further  and  very  pertinent 
rea.son  for  urging  the  development  of  the  electric  in  that  the  general 
use  of  electric  vehicles  will  udil  greatly  to  the  revenue  of  the  elec- 
tricity undertaking.  The  electricity  department  should  cmi)loy 
every  possible  means  to  build  \i\)  the  electric  vehicle  bushicss,  and  to 
do  this  every  po.ssible  u.se  of  the  electric  in  numiciiuil  service  must  bo 
imulc.  An  undertaking  that  wishes  to  develop  its  business  but  yet 
I'iniiloys  horse  or  haidage  or  ))ctrol  mofoi-  lran.sport  for  its  own  work 
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Is  on  a  par  with  an  electric  supply  undertaking  that  lights  its  generat- 
ing station  and  offices  with  gas.  Apart  from  the  economical  and 
advertising  value  of  the  electric  vehicle  there  are  many  special 
advantages  obtained  by  emploj-ing  the  electric.  For  breakdown 
work  it  is  invaluable  as  it  is  ready  to  go  out  at  a  moment's  notice,  and 
it  is  so  simple  to  drive  that  almost  anyone  can  take  it  out.  The 
permanent  driver  can  be  a  mere  youth  and  this  has  the  advantage 
that  it  attests  the  ease  and  simplicity  of  the  control. 

Delivery  vans  are  now  in  use  or  on  order  by  the  electria  supply 
departments  at  Glasgow.  Edinburgh,  Derby,  West  Ham,  Croydon, 
Blackburn,  Bootle,  Hereford,  IpsOTch,  Grimsby,  Brighton,  Wolver- 
ham])ton,  Southampton,  Liverpool  and  the  Borough  Councils  of  St. 
Marylebone,  Stepney  and  Poplar.  The  van  at  Glasgow  is  a  covered 
one  "of  1-ton  capacity,  fitted  with  an  Edison  battery.  The  vehicle 
lias  been  in  constant  "use  since  Aug.  G,  1913,  and  up  to  April  28,  1915, 
liad  covered  a  total  mileage  of  22,284  with  an  energy  consumption  of 
13,752  miits,  including  battery  losses,  which  is  equivalent  to  0G2 
unit  per  vehicle-mile.  New  tjTes  have  recently  been  fitted  in  sub- 
stitution for  a  set  which  had  done  over  11,000  miles.  The  van  bemg 
to  fjome  extent  an  experimental  vehicle,  the  cost  of  maintenance  and 
repairs  mcludes  some  iten\s  which  are  really  improvements.  The 
result  of  the  use  of  this  1-ton  van,  in.  the  way  <if  c.  c.n.  .my  am]  ri'Habihty. 
were  so  convinciiig  that  the  department  hjl  no  li.-it,it  ina  in  taking 
a  fiu-ther  step  in  the  general  adoption  of  clntvu-  \chirKs  liy  iilaenig 
an  order  for  three  more  vehicbs  of  i,  li,  and  3  tons'  capacity  respec- 
tively, which  have  now  been  dehvered  and  wiU  shortly  be  at  work. 

The  vehicle  at  Brighton  is  a  two-seater  car  used  by  the  engijieer 
and  manager  of  the  electric  supjily  department  for  business  purposes, 
includmg  journeys  to  the  power  station,  a  Httle  over  4  mUes  outside  I 


runabout  fitted  with  an  Edison  battery.  Tliere  is  a  third  seat  whicli 
may  be  used  if  required.  The  car  is  used  )iy  both  the  distributinti 
engmeer  and  the  sales  supermtendent,  and  during  the  five  months 
in  which  it  has  been  in  use  it  has  given  no  trouble :  the  exi^enditure 
in  repairs  and  general  upkeep  has  been  nil.  The  total  mileage 
covered  in  this  period  has  been  2,156  or  an  average  of  24  miles  per 
day.  The  borough  electrical  engineer,  ili.  A.  C.  Cramb,  gives  the 
following  interesting  figures  as  to  the  cost  of  operation,  the  cost  of 
tjTcs  being  based  upon  the  assumption  that  an  average  of  5,000  miles 
will  be  obtamed  before  they  require  renewal,  there  being  ample 
justification  for  this  assumption  in  view  of  the  very  small  wear  so  far 
observable. 


Running  costs.                                    Total  COSt. 

Pence 
per  mile. 

Electric  energy  at  Id.  per  unit    

£4  11     8 
0     1     5 
3  10     0 

15    0    0 

0-510 
0-007 

Washing,  cleaning,  &c 

Tyres  (£35  per  set  for  5,000  miles) 

0-388 
1-660 

Total  running  costs 

Deprecialion — 

Battery  (five  years)  

Vehicle  (10  years) 

14     8    4 
14  13     4 

2-565d. 

1-600 
1-620 

3-220d. 

Total  cost  per  mile=5-785d. 

The  daily  mileage  is,  of  comrse,  somewhat  low  for  such  a'ear,  being 
equivalent  to  a  little  over  5,000  mOes  per  annum.     A  total  of  10,000 


Fig.  l.-Ax  Electric  Tractor  uaui.ing  Special  Wagcon  cAURYiN.i  Kefusk-in  the  service  of  a  MnMCiPAi.iTY  on  the  Coxtin'ent. 


I'.righton.  Its  speed  is  about  Hi  miles  per  hour  on  the  level ;  weight 
L'2.',  <-wt.,  average  daily  mileage  25;  while  the  energy  consumption 
is  ahout  0-5  unit  \>ev  iiiile.  At  Id.  jier  unit  this  is  only  about  id.  per 
mile.  The  vehicle  has  run  close  on  1 ,000  miles  at  the  time  of  writ iiig, 
and,  ao  far,  beyond  the  cost  of  cleaning,  it  has  cost  nothuig  for  main- 
(enaiicc,  the  t'yres  showing  little  or  no  sign.s  of  wear.  The  battery 
i.1  of  Tudor  make. 

The  U'est  Ham  electric  supply  department's  vehicleJias  a  carrying 
( iilti.city  of  1  ton,  is  fitted  with  a  float  body,  and  is  used  for  general 
i-i.nyiiig  work.  It  was  put  into  service  on  Nov.  21,  1914,  and  up  to 
.March  31st  bad  covered  1,788  niUes  with  a  consumption  of  electric 
energy  of  0-5  to  O-O  unit  i)er  mile.  Here  again  we  have,  at  Ifl.  per 
unit,  a  power  cost  of  about  Jd.  per  mile.  The  battery  is  an  A  (i 
I'^iifon. 

The  St.  Afiirylelione  electric  sui>]>ly  dc]iartment  van  is  of  the 
covered  tyi>e  cini)loye(l  in  the  general  delivery  work  of  the  bu.sincss. 
It  irt  titt.d  wilh  a  Hurl  battiiy.  The  Vf-hiclc  weighs  34i  cwt.,  lia.s 
H  s|n-<(l  of  ahoul  13  miles  ]>er  hour  and  roiisuiiies  »-(il  unit  per  mile. 
Up  to  the  tx-aiimiiig  of  Al'ril  the  total  luileuge  had  been  about  5,000, 
while  the  whole  exiM-nsc  of  operiiliiig  it,  including  driver,  sundry 
n-piiifK,  lii-enMcH,  iiKiurauces,  &(■.,  aiiioimled  to  £(18. 

The  vi-liii-U-  beliiiiulru  to  the  Croydon  ui'.diTtakii'.g  is  a  two-seater 


r.'il  by  petrol  cars  used  for  "  about 
the  total  cost  per  mile  would  be 


miles  per  annum  is  frequently 
town  "  work  ;  on  such  a  mil 
reduced  to  4-175d. 

Besides  their  u.se  for  dclivcriug  goods,  answering  "  breakdown)  " 
calls  and  carrymg  the  supervising  otlioials  about  from  ))lace  to  jilaee 
on  the  outside  work,  there  arc  other  ways  in  w  liieh  the  electric  vehicle 
may  be  made  use  of  in  the  service  of  electric  supply  undertakings. 
They  may  Ix^  fitted  with  motor-diiven  w  inch  gear  for  use  in  drawing 
cable  hito  undergromul  eoiuluits  ;  an  electrically-operated  pump 
may  be  fitted  for  clearing  water  from  manholes,  while  a  teleseopit: 
tower  ladder  can  be  providerl  for  trimming  arc  lamps  and  for  over- 
head work  generally.  Where  a  motor  winch  is  jirovided,  the  addi- 
tion of  a  simple  derrick  enables  the  vehicle  to  be  employed  in  the 
erection  of  street  lamps  and  trolley  ]>osts.  Where  the  generating 
station  is  not  i>rovkled  wilh  iiiil  or  water  facilities  for  the  direct 
delivery  of  coal,  so  that  the  latter  has  to  be  carted  from  the  railway 
depot  or  from  a  wharf,  an  electric  wagon  of  suitable  capacity  ahoiild 
soon  jiay  for  itself.  The  .same  vehicle  could  be  used  for  cart uig  away 
ash  and"  clinker.  Considerable  use  is  made  of  electric  vehicles  lor 
these  jmrposis  in  the  rniled  States. 

In  demoiislralion  work  coimected  with  the  ohtainiiig  of  new 
business,  the  electric  vehicle  promises  l>  be  a  useful  aid  bccausi-  of 
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the  sujiply  of  electric  energy  which  it  carries  with  it.  By  the  aid  of 
a  rtexiljle  cable  carried  tluough  the  front  window  of  the  "house,  from 
the  vehicle  standing  outside  in  the  roadway,  the  canvasser  wiU  he 
able  to  demonstrate  before  the  housewife  at  liome  the  transcendant 
utility  of  the  electric  ir-on,  the  labour-saving  and,  no  less,  the  hygienic 
value  of  the  vacuum  cleaner,  the  comfort  and  cleanliness  of  the 
electric  fire,  the  refreshing  breezes  of  the  electric  fan,  the  convenience 
of  the  electric  kettle  and  the  smaller  pieces  of  cooldng  apparatus, 
wliile  last,  but  not  least,  he  will  be  able  to  show  that  electric  light  is 
next  in  quality  to  daylight. 

The  Collection  of  House  Refuse. 
The  collection  of  house  refuse  is  work  which  is  particularly  tryuig 
for  the  ordinary  steam  or  petrol-motor  vehicle,  on  acooimt  of  the 
many  stops  and  starts.  The  well-known  advantages  of  the  electric 
for  thi^  class  of  work  are  dealt  with,  the  chief  points  mentioned  being 
easiness  of  starting  and  stopping  and  the  absence  of  any  waste  of 
power  during  stO'^s.  It  should  be  obvious  that  in  the  replacement 
of  hoi'-^-drawn  vans  or  carts  by  motor  vehicles,  the  latter  will  show 
the  best  results  where  the  refuse  destructor  is  at  a  distance  from  the 
area  of  collection,  the  saving,  of  course,  bemg  m  the  higher  &peed  at 
which  the  motor  vehicle  can  traverse  this  distance,  and  its  greater 
carrying  capacv'y.  It  is  quite  possible,  on  thi'?  account,  that,  in 
some  tC'Wns,  the  best  economy  might  be  obtainable  by  a  combination 
of  ordinary  horse-drawn  vehicles  for  the  districts  m  |  ropinquity  to 
the  destructor,  with  the  use  of  electric  vans  for  the  districts  further 
away.  Possibly  in  the  latter  districta,  also,  the  local  collection  could 
be  best  done  by  horse  vehicles  conveying  the  material  to  a  central 


per  vehicle-mile  of  from  1-5  to  1-7  imits.  This  system  of  coUcction 
was  adopted  as  the  result  of  a  very  careful  trial  made  by  the  civic 
authorities  which  showed  that  considerable  economy  would  be 
obtainable  by  the  use  of  electric  vehicles. 

Reference  is  made  to  the  reports  of  trials  matle  to  the  Barnes  and 
the  Heston  and  Isleworth  District  Comioils  for  vehicles  for  refuse 
collection,  in  both  of  which  cases  the  result  was  the  purchase  of 
of  electric  vans. 

Ambulauc'e  Work. 

By  reason  of  its  smooth  and  silent  running,  the  uniform  and 
jerkless  acceUeration,  the  electric  is  an  ideal  vehicle  for  ambulance 
work  in  our  towns  and  cities.  It  has  for  some  time  been  employed 
for  this  purpose  by  the  City  of  London  Corporation,  by  the  Port  of 
L<)ndon  Authority  and  the  JletropoUtan  Asylums  Board.  While 
the  advantages  just  now  mentioned  are  all  important  ones  for  this 
sort  of  work,  the  feature  of  economy  should  not  be  forgotten  ;  while 
the  promptitude  with  which  calls  may  be  answered  is  just  as  valuable 
an  attribute  as  in  the  case  of  fire  brigade  service.  The  simplicity  of 
operation  also  enables  several  ordinary  attendants  to  be  (ramed  to 
drive,  so  that  a  call  may  never  find  the  van  in  want  of  a  driver. 

In  regard  to  the  City  Police  Ambulances  the  electric  motor  ambu- 
lance service  was  commenced  in  May,  1907,  with  one  electric  ambu- 
lance. h\  May,  1909,  a  second  ambulance  was  obtamed.  and  both 
have  smce  proved  very  satisfactory  indeed  for  removing  cases  of 
accident  or  illness  in  the  streets  to  hospitals.  The  initial  cost  of  the 
ambulances,  with  surgical  fittings,  wa",  approximately,  £569  and 
£5.52  respectively,  and  the  total  cost  of  the  service  is,  approximately 
£2,000  per  annum.  The  cost  of  working  is  about  5-ld.  per  car-mile, 
including  expenses  such  as  tyres,  necessary  repairs  to  cars,  chargmg 
of  batteries,  &c.,  but  excluding  wages  and  rent.  Tyre  costs  account 
for  about  2'd.  in  the  co<it  iii(n(i(ine(i  |ier  mile. 


Fio  2. — Special  Small  Refuse  Van  with  tip  body. 

depot  from  whence  it  woul  1  oe  transported  to  the  refuse  destroyer 
by  large  electric  vehicles.  An  arrangement  of  this  latter  sort  has 
been  in  successful  operation  in  a  large  Continental  city  for  some  time. 
The  horse  carts  are  provided  with  removable  box  bodi('s,  so  that 
when  the  cart  arrives  at  the  depot,  the  bcdy  is  lifted  olf  it  by  an  elec- 
tric crane,  and  jilaccd  upon  the  flat  platform  of  a  large  electric  vehicle 
which,  when  it  has  received  its  full  complement  of  these  full  boxes, 
proceeds  on  its  journey  to  the  destructor.  In  the  meanwhile  empty 
box  bodies  are  jilaced  upon  the  tumbrils  which  once  more  proceed 
upon  their  rounds  of  collection. 

An  alternative  method  to  that  described  aoove  ia  the  emi)loymcnt 
for  local  house-to-house  collection  of  a  f-pecial  t^v^pe  of  small  electric 
vehicle  with  tippmg  box  body.  In  this  maxihine,  which  has  the 
advantage  of  possessing  a  low  body,  there  is  no  seat  for  the  driver  ; 
the  latter  stands  upon  a  driving  platform  a  few  inches  from  the 
ground.  The  saving  of  time  in  gettmg  on  and  oft"  the  vehicle,  when 
compared  wth  the  ordinary  type  of  vehicle,  is  obvious.  For  dis- 
dricts  some  distance  from  the  destructor  these  small  wagons  could 
lip  into  a  hopper,  at  a  district  dejiot,  from  which  largo  capacity 
electric  vehicles  could  be  loaded  for  transit  to  (he  destruclor,  or  the 
small  vehicles  could  have  removable  bodies  which  could,  by  means 
of  a  crane  at  the  flistric  dejjot,  be  place!  dii'ect — .several  of  them — 
on  a  large  vehicle  for  the  same  purpo  te. 

Klectric  vehicles  have  been  employed  to  a  considerable  extent  on 
the  ('ontinent  for  refuse  collection.  The  largest  installadon  is  in 
Paris,  where  the  municii)ality  |)0»scsses  a  fleet  of  100  electric  refuse 
collecting  vehicles.  The  total  loa^l  of  the  full  vehicle  is  not  less  timn 
5  tons.  The  vehicles  ix'rform  their  work  during  the  night  hours, 
each  covering  about  25  milea  nightly,  with  an  imi-'v  ( rinsuinpiinn 


Fio.  3.- 


-Eleotkic   Fire    Escape  Vehicle,  with   stbeking  at  each 

BSD,  IX  USB  IN  AN  AmeKICAN  CiTY. 


The  Port  of  London  Authority  pcssesses  four  electric  motor  am- 
bulances, and  these  have  been  in  use  since  September,  1912. 

Electric  ambulances  are  also  in  use  in  the  United  States.  The  New 
York  Hospital,  for  example,  has  seven  such  vehicles. 

Fire  Brigade  Work. 

Electric  battery  vehicles  have  been  in  use  to  a  considerable  extent 
for  fire  brigaoe  work.  Notable  examples  of  their  use  are  to  be  found 
in  London  and  Liverpool ;  while,  up  to  the  outbreak  cf  war,  they 
were  known  to  be  employed  ui  .several  Continental  cities,  one  having 
no  less  than  24  in  use.  Several  towns  and  cities  hi  the  United  States 
employ  eljctrically-))roi)c]led  fire  engines  and  escapes,  and  there  can 
be  but  little  doubt  that  electric  battery  traction  oilers  special  ad- 
vantages fcr  fire  brigade  work,  which  may  bo  summarised  as 
fellow  s  : 

Ease  of  Operation  atid  Promptness  of  Action. — Unlike  the  petrol 
driven  tyi)e,  there  is  nc  preliminary  startuig  of  the  engine  before  the 
vehicle  itself  can  be  got  on  to  the  move.  All  that  is  necessary  with 
the  electrically-driven  typo  is  for  tho  driver  to  get  on  the  seat,  throw 
olf  his  brake,  move  the  controller  and  the  vehicle  is  under  way.  That 
this  feature  secuies  a  ijromjjtness  m  answering  calls  ia  fully  confirmed 
by  the  experience  cf  the  London  Firo  Brigade,  which  possesses  a 
total  cf  15  eleotrically-projH'lled  vehicles,  the  cidesi  having  been  put 
uito  commission  in  1911. 

The  Liverpool  Brigmlo  has  hat!  four  electric  vehicles  in  use  since 
1907 — a  [)eriod  of  .some  eight  years.  Three  of  them  weigh  about  6 
tons,  while  tho  fourth  scales  2  J  tons  ;  all  four  have  a  speed  of  20  miles 
per  hour  on  tho  level,  and  a.  mileage  capacity  on  one  charge  of  30. 
.Mr.  Alex.  W.  Weir,  the  Chief  Superintendent  of  the  Brig;ule,  writes 
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in  regard  to  these  vehicles:  "They  have  given  every  >atisfaction, 
and  are  inexpensive  to  run,  the  cost  working  out  at  2^d.  per  mile. 
The  main  features  which  commend  this  class  of  machine  for  fire 
brigade  work  are  the  practically  instantaneous  starting  ;  rareness  of 
failure  on  the  road  ;  the  ease  witli  which  defects  may  be  remedied 
in  consequence  of  the  fewness  of  the  working  parts :  the  ease  with 
which  the  vehicle  may  be  driven,  and  the  short  time  in  which  a  man 
can  be  taught  to  drive." 

Statements  made  by  the  engineers  of  fire  brigades  in  America 
relating  to  the  reliability  of  electrically-driven  engines  and  escapes 
under  the  most  atlverse  conditions  show  that  the  electric  is  ahead  of 
any  other  foim  of  traction  in  this  respect. 

Lieutenant-Commander  Sladen  stated  that,  in  the  London  Brigade 
the  electrically -propelled  appliances  cost,  on  the  average,  about  Is. 
per  mile  to  maintam,  this  figure  not  including  drivers'  wages,  capital 
charges  or  depreciation,  whereas  the  similar  figure  for  the  brigades 
petrol  vehicles  is  Is.  3d.  He  also  went  on  to  say  :  "  When  one  takes 
into  account  the  first  cost  and  the  depreciation,  the  cost  of  main- 
tenance of  an  electric  fire  escape  and  of  a  petrol  fire-escape  are  about 
the  same — namely,  about  £150  a  year,  allowing  fey  interest  and 
depreciation.  The  annual  cost  of  repairs  for  an  electric  escaj  e  van 
that  runs  al  out  800  miles  per  amium  U  £40,  that  is  allowing  for 
renewals  of  batteries  and  so  forth." 

Further  information  supplied  to  the  committer  in  May  of  this 
year  shows  that  the  cost  of  repairs  to  accumulators  for  the  previous 
12  months  worked  out  at  an  average  price  of  £22  per  vehicle,  includ- 
ing a  complete  renewal  of  one  battery  and  extensive  replacements  to 
three  others.  As  to  speed,  ample  can  be  obtained  ;  vehicles  for  this 
purpose  have  been  built  to  run  up  to  30  miles  per  hour,  and,  as  a 
set-off  against  this  feature  have,  of  course,  a  correspondingly  smaller 
radius  of  action  on  one  charge,  usually  from  30  to  35  miles.  The 
vehicles  of  the  L-ndon  Brigade  can  rim  up  to  27  miles  per  hour 
on  the  level,  whU  ■  up  a  gradient  of  1  in  19  the  speed  is  15  miles 
per  hour. 

Xo  difficulty  has  been  experienced  in  converting  horse-drawn 
steam  fire  engines  and  other  fire-fighting  apparatus,  the  ajipbcation 
of  the  front  wheel  drive  to  which  the  electric  motor  so  readih  lends 
itself,  making  the  problem  quite  an  easy  one.  Th  ,  method  of  driving 
is  also  claimed  to  have  the  further  advantage  of  avoiding  the  risk  of 
skidding  to  a  considerable  extent. 

The  General  Work  of  Upkeep  and  Cleansing  of  Streets  and 
Roadways. 

The  electric  vehicle  is  in  use  on  the  Continent  and  in  the  United 
States  in  connection  wth  street  cleaning  and  brushing  machines  and 
for  watering,  one  important  Continental  city  having  about  30  in  use. 
In  the  city  referred  to,  each  electric  watering  van  waters  about 
4!',000  sq.  yds.  of  road  surfi  ce  ]ier  day  of  eight  hours,  as  against 
30,000  yds.,  the  best  average  of  a  horse-driven  van.  The  saving 
ataterl  to  result  from  emi)loying  "  electrics  "  in  place  of  horse-drawn 
vans  for  this  purpose  by  the  municipality  mentioned  is  about  £80  per 
electric  van  ]>eT  year.  The  electric  vehicle  is  also  cmployeil  for  carry- 
ing materials  used  in  the  making  and  repair  of  roadways,  and  a 
3-ton  waggon  with  tipping  body  has  just  been  put  into  service  for  this 
purpose  by  the  Corporation  of  Ipfewich.  In  reality,  this  waggon  will 
be  a  "  double-purpose  machine,"  .since  the  tipping  body  is  removable, 
and  can  givc^  place  to  a  water-tank  (which  is  now  being  constructed) 
to  enable  the  \(hicle  to  be  used  for  street  watering. 

It  has  been  suggested  that  an  electrically-driven  road  roller  would 
be  an  improvement  upon  the  noisy  steam  roller  generally  in  ute. 
Although,  us  far  a?  the  committee's  knowledge  goes,  no  electrically- 
propelled  rollers  have  yet  been  introduced,  there  a]>pcar  to  be  obvious 
advantages  in  that  method  of  working  and  no  difficulties  in  applying 
it.  As  weight  is  an  essential  requirement,  a  battery  of  as  large  a 
capacity  as  nece-ssary  could  be  fitted. 

The  Tramways  Department. 

It  is  satisfactory  to  be  able  to  chronicle  that  there  are  now  three 
municipal  iriifM\v:iy  undertakings  making  use  of  the  electric  batterj' 
'bua  as  an  adjunct  to  their  tramway  services — i.e.,  Southend-on-Sca, 
South  Shields  and  'York.  In  all  three  instances,  it  is  luiderstood 
that  the  vehicles  arc  giving  satinfaction. 

ITie  'bus  which  the  Southend  Corporation  Tramways  Department 
hafl  hrul  in  use  since  Jime  26,  1914,  is  similar  tc  those  employed  at 
West  Hartlepool.  The  exixsrience  at  Southend,  liowever,  is  perhaps  a 
litlli'  more  valuable  for  the  reason  that  other  busei-  of  the  petrol  and 
jM't nil  electric  type,  and  of  the  most  modem  make,  have  also  been 
in  um-  alongxide  tlio  eleclrio  'bua.  As  to  cost  of  oj^eration,  after 
eliminating  from  the  cost  nt<cerl4iined  uji  to  date  certain  items  in 
connection  with  each  typo  of  'bus  which  arc  incidental  to  the  incep- 


tion of  a  bus  service,  IVIr.  Birkett  gives  the  actual  average  cost  per 
'bus  mile  (including  capital  charges)  for  each  type  as  fellows  : — • 

Petrol 8-56d. 

Petrol-electric   S-31d. 

Electric 7-o2d. 

Mr.  Birkett  further  pcints  out  that,  in  liL'!  opinion,  the  results 
would  be  still  further  in  favom-  of  the  electric  battery  'bus  if  a  fleet 
consisted  entirely  of  the  latter.  The  consumption  of  energy  on  the 
hilly  route  is  at  the  rate  cf  1  -55  units  per  mile,  while  on  a  route  which 
is  more  or  less  level,  the  figure  comes  down  to  1-1.  The  'bus  receives 
a  short  boost  while  waiting  at  one  terminus,  the  ooostmg  current 
being  about  300  amperes.  The  average  speed  including  stops,  is 
about  nine  miles  per  hoiu'.  Up  to  date  there  have  been  no  repairs 
needed  to  the  electric  veil  cle. 

The  Ilford  Coimcil  Tramways  Departments  employ  an  electric 
tower  waggon  which  ha«  now  been  in  servic?  for  over  12  months. 
The  electric  vehicle  for  this  work  possesses  several  .-peoial  advantages. 

Another  use  of  the  electric  is  in  the  emptying  of  cesspools  where 
;  uch  exi  t.  Ii  is  pcssible  to  construct  an  electrically  prcpelled 
vacuum  tank  waggon — the  usual  capacity  required  is  afout  350 
gallons — fitcea  with  an  electrically-driven  air  pump.  As  such  a 
pump  will  only  need  some  2  h.p.  to  drive  it,  the  ordinary  size  of 
battery  such  as  fitted  to  a  3-ton  waggon,  would  easily  supply  the 
energy  required  while  the  waggon  is  standing.  The  advantages 
would  be  that  ordinary  labourers  could  work  the  plant,  the  cost  of 
working  and  upkeep  would  je  small,  and  the  plant  woidd  operate 
with  absence  of  noise. 

We  give  an  account  of  the  discussion  on  this  report  on  a  later 


THE  STORAGE  OF  COAL. 


BY  G.  G.  BELL. 

(Borough  Electrical  Engineer,  Hammersmith.) 

During  tlie  last  year  or  two  the  transport  workers'  strike,  the 
coal  miners'  strike,  and  now  the  congestion  of  the  railways  and 
the  scarcity  of  colliers  have  all  emphasised  the  importance  of 
large  stocks  of  coal  being  maintained  at  the  power  stations  if 
panic  prices  are  to  be  avoided  and  continuity  of  the  supply  to 
he  maintained.  In  the  early  days  of  central  stations  the  ques- 
tion of  coal  storage  was  frequently  entirely  neglected,  and,  even 
in  the  case  of  such  an  important  undertaking  as  the  Manchester 
Corporation  electricity  works,  the  storage  capacity  was  so 
limited  that  the  author  remembers  in  189(3  it  was  neces,sary  to 
obtain  additional  barges  of  coal,  and  anchor  them  in  the  adjoin- 
ing canal,  in  order  to  supply  the  works  over  the  Whitsuntide 
holidays.  Storage  of  coal  is  a  very  simple  matter,  and  has  been 
very  easily  solved  by  the  railway  companies,  who  seem  to  be 
quite  satisfied  with  spreading  the  coal  in  shallow  heaps  over  a 
large  area  of  ground  ;  but  this  cannot  be  an  economical  method, 
and  is  not  at  all  suitable  for  tlie  small  coals  so  largely  used  by 
electricity  works,  and  could  not  b(!  adopted  in  most  cases,  due 
to  lack  of  space  near  the  works. 

The  great  advantage  that  is  to  be  obtained  by  burning 
freshly  mined  coal  is  not,  perhaps,  generally  recognised. 
Nearly  all  coals  undergo  a  rapid  loss  in  calorific  value  during  the 
first  two  or  three  weeks  after  removal  from  the  pit,  and  any 
svstem  of  storage  or  bunkers  which  tends  to  delay  the  passage 
of  the  fresh  coal  to  the  furnaces  must  in  itself  be  unecono- 
mical. It  is  (juite  possible  that  on  this  account  alone  the  fuel 
bill  may  be  raised  some  5  to  10  i)er  cent.,  so  that  the  scheme  for 
handling  the  coal  becomes  a  detail  well  worth  careful  considera- 
tion. 

In  connection  with  tlic  Hammersmith  undertaking  a  great 
deal  of  trouble  has  been  experienced  in  the  past  with  the  coal 
stocks  overheating,  and  if  tliis  wen;  not  promptly  attended  to 
active  combustion  would  follow.  Tlie  same  trouble  was  ex- 
perienced with  both  best  Welsh  free  burning  coal  and  semi- 
anthracite  dry  coal.  These  coals  are  exclusively  u.sed  as  a. 
ini.xture  for  the  hand-fired  forced  draught  furnaces.  Since 
mechanical  stokers  have  been  fitted  tliis  overheating  has 
occuiied  with  the  small  .Midland  loals  stocked  for  these  stokers. 
It  evidently  makes  very  little  dilference  whether  the  coal  is 
stored  out  in  the  open  air  and  subjiict  to  the  sun,  wind  and  rain, 
or  stored  in  bunkers  uiiiler  cover,  as  overheating  has  been 
e.\peiieiici'd  under  both  conditions.     All  the  above-mentioned 
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coals  contain  very  large  percentages  of  fine  slack,  which, 
naturally  offer  a  comparatively  large  area  for  contact  with  the 
atmospheric  oxygen,  much  more  so  than  the  lumps  of  coal 
generallv  stocked  by  the  railway  companies,  and  this  is,  no 
doubt,  the  cause  of  the  trouble.  Once  overheating  is  noticed 
in  a  coal  stack  it  is  extremely  difficult  to  prevent  combustion 
taking  place,  as  no  amount  of  water,  short  of  actual  sub- 
merging, appears  to  have  any  jiermanent  efl'ect,  and  the  only 
procedure  is  to  send  it  to  the  furnaces  as  early  as  possible  before 
it  is  entu'ely  ruined  by  active  combustion.  As  this  trouble 
increases  with  additional  stock,  it  is  evident  that  large  masses 
offer  much  more  favourable  conditions  for  overheating  and 
spontaneous  combustion  than  small  masses  ;  and  in  view  of  the 
necessity  of  very  largely  augmenting  the  coal  reserves,  it  did  not 
appear  practical  to  increase  the  store  of  coal  in  a  dry  state,  and 
the  only  alternative  method  that  presented  itself  was  to  sub- 
merge the  coal  in  large  tanks  constructed  at  the  generating 
station;  There  does  not  appear  to  be  any  record  of  trouble 
having  been  experienced  with  coal  stored  under  water,  but 
there  are  not  many  examples  in  this  country  of  such  a  method 
of  preserving  coal  stocks.  I  believe  the  first  example  of  such  a 
coal  storage  tank  to  be  put  into  commission  in  conjunction 
with  an  electric  generating  station  is  one  built  by  the  Under- 
gi'ound  Eailways  of  London  at  their  Lot's-road  works.  This 
store  consists  of  a  steel  tank,  capable  of  holding  about  15,000 
tons  of  coal.  It  can  be  filled  and  emptied  by  means  of  their 
existing  coal  handling  plant,  and  is  in  addition  to  their  large 
overhead  bunkers  forming  the  dry  store. 

Two  years  ago  the  Hammersmith  Borough  Cormcil  decided 
upon  a  similar  scheme,  but  upon  a. more  modest  scale — viz.,  to 
deal  vnth  a  total  of  7,500  tons  of  coal  stored  in  five  separate 
tanks,  each  tank  to  deal  with  only  1,500  tons  of  coal.  A 
single  tank  could  not  be  used,  as  it  was  necessary  to  deal  with 
three  difierent  classes  of  fuel,  mechanical  stokers  not  being 
yet  fitted  to  all  the  boilers.  To  divide  the  storage  space  into 
several  divisions  is  also  an  advantage,  so  far  as  maintenance  is 
concerned,  especially  when  steel  plate  tanks  are  used,  as  it  is 
possible,  within  reasonable  time,  to  entirely  empty  one  tank 
each  year  for  examination  and  anti-rust  treatment  without 
serious  interference  with  the  permanent  stocks.  If  sufficient 
stock  is  carried  for  (say)  four  months'  supply  at  full  load,  and 
only  one  tank  were  installed,  it  might  take  six  months  to 
empty  at  summer  load.  The  details  of  the  tank  are  seen  in 
the  accompanjing  figui'e.  The  scheme  of  working  the  tanks 
at  Hammersmith  is  as  follows  : — 

Coal  will  be  delivered  to  the  tanks  by  means  of  a  pipe  line, 
the  coal  and  water  being  pumped  in  together,  the  sm-plus  water 
being  returned  to  the  coal  and  water  mixing  tank  at  th(>  river- 
side wharf.  Thiee  of  the  five  tanks  will  be  maintained  at 
maximum  capacity  and  held  purely  as  coal  res((rves,  only  to  be 
drawn  upon  in  case  of  emergency.  The  remaining  two  tanks 
will  act  as  ac'ceptance  tanks,  and  will  be  used  lor  r(!ceiving 
from  the  pipe  line  the  new  coal  from  day  to  day  as  it  is  deli- 
vered at  the  riverside  wharf  by  barge.  When  the  coal  has 
been  delivered  into  the  tanks,  the  level  of  the  water  in  the 
acceptance  tank  will  be  lowered  to  allow  the  water  to  drain 
off,  and  in  24  hours  the  coal  will  be  sufficiently  dry  for  use. 
The  daily  coal  requirements  will  be  extracted  by  means  of  a 
'jrab  woi-ked  by  a  jib  crane,  and  naturally  the  latest  deliveries 
will  always  be  nearest  tlie  top  of  the  tank,  and  in  this  way  the 
most  recently  mined  coal  will  always  be  delivered  to  the 
furnaces  in  preference  to  older  coal,  and  be  consumed  before  it 
has  time  to  lose  any  of  its  calorific  value.  It  is  possible  that 
the  coal  in  the  lower  portion  of  each  acceptance  tank,  amount- 
ing to  about  1 ,000  tons,  will  be  very  seldom  disturbed,  as  the 
variation  of  the  amoimt  of  coal  in  the  acceptance  tanks  will 
depend  upon  the  regularitj'  of  the  contract  supplies. 

The  cost  of  such  a  scheme  is  necessarily  heavy,  as  there  is  not 
only  the  capital  expenditure  on  the  tanks  and  coaling  appli- 
ances, entailing  heavy  annual  charges  for  interest  and  depre- 
ciation, but  also  the  locking  up  of  much  woikiug  capital  upon 
coal  itself.  In  an  ordinary  business  it  is  advisable  to  keep  the 
working  capital  a.s  liquid  as  possible,  and  not  lock  it  up  in  large 
permanent  stocks  of  one  article,  but  a  statutory  electric  supply 


authority  is  in  a  different  position,  and  is  almost  compelled  to 
maintain  its  supplies  of  energy  so  long  as  fuel  is  obtainable, 
without  reference  to  the  cost,  whereas  an  ordinary  trader  is  not 
under  any  such  obhgations.  There  are,  however,  very  sub- 
stantial returns  to  be  obtained  from  this  expenditure,  and  it  is 
more  than  possible  that  the  balance  wiU  be  decidedly  on  the 
side  of  the  large  storage  scheme.  For  instance,  as  the  con- 
tinuity of  supply  is  of  vital  importance  to  any  undertaking 
engaged  in  the  supply  of  power  to  industrial  concerns,  the 
knowledge  that  very  large  reserves  of  fuel  are  held  at  the  works 
is  of  very  great  value  in  obtaining  and  keeping  consumers  at, 
perhaps,  a  higher  price  per  unit  than  they  would  otherwise  be 
prepared  to  pay.  Such  a  guarantee  of  continuity  of  supply, 
and  the  removing  of  this  responsibility  from  the  manufacturer 
to  the  supply  undertaking,  is  a  point  that  cannot  be  too  strongly 
impressed  upon  all  possible  consumers,  and  carries  great  weight 
with  them.  This  is  proved  by  the  many  anxious  inquiries 
that  have  always  been  made  by  all  classes  of  consumers  ujjon 
the  outbreak  of  any  labour  trouble  as  to  the  stocks  of  fuel  at 
the  works,  and  I  have  not  forgotten  to  mention  the  steps  we 
are  taking  in  this  direction  when  negotiating  the  extension  of 
electric  supply  contracts.  Thus,  increased  business  at  an 
increased  profit,  is  a  substantial  result  of  such  a  policy. 

It  is  not  necessary  to  state  that  with  such  a  reserve  there  is 
any  need  to  pay  panic  prices  for  supplies  upon  the  outbreak  of 


or  Tanks  Z3'.00  above  BH. Floor 


Section  .\nd  P,\rt  Plan  of  Coal  Storage  Tank,  designed  by 
Mr.  H.  Mair,  Borough  Surveyor,  Hammersmith. 

any  special  labour  trouble  or  dislocation  of  traffic  ;  such  extra 
prices  will  frequently  be  equivalent  to  the  interest  on  very 
large  sums  locked  up  in  coal  stocks. 

The  extra  cost  of  a  submerged  storage  scheiue  over  a  diy 
scheme  is  more  than  I'epaid  by  the  maintenance  of  the  calorific 
value  of  the  coal.  Coal  stored  in  a  dry  state  will  lose  as  much 
as  10  per  cent,  of  its  value  in  less  than  12  months,  and  the  loss 
increases  year  by  year,  but  at  a  dccreasiTig  rate,  whereas  tests 
made  with  submcrgetl  coal  sh(jw  that  there  is  practically  no 
difference  in  the  calorific  value  after  nearly  12  months  in  the 
tank. 

There  is  very  little  use  in  storing  coal  unless  it  is  in  a  good 
and  j)roper  condition  when  it  is  required  for  use.  According  to 
lirame,  in  his  work  on  "  Fuel,"  tests  taken  in  GJei'many  on  some 
Rbur  coal  gave  a  loss  for  gas  yield  of  1  to  7  pei'  cent,  after  14: 
days"  exposure,  .3  to  12  per  cent,  after  150  to  180  days'  expo- 
sure, and  from  8  to  17  per  cent,  at  the  end  of  a  year's  exposure. 
Some  English  coal  tests  at  the  Koningsburg  gas  works  showed 
a  reduction  of  8-5  per  cent,  in  gas  yield  at  tiio  end  of  seven 
months.  This  loss  of  gas  with  mechanical  stoker  coals  is  more 
serious  tlian  the  loss  of  calorilu;  value,  as  it  may  make  the  coals 
more  difficult,  if  not  impossible,  to  bum  with  some  classes  of 
stokers.  There  is  also  a  decided  loss  of  weight  when  coal  is 
stored  in  the  open,  due  to  the  gradual  disintegration  of  the 
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surface  of  the  lumps,  whicli  is  canied  away  by  the  wind  as 
dust,  or  washed  away  by  the  raiu,  neither  of  which  can  happen 
when  the  coal  is  submerged.  With  a  large  reserve  properly 
arranged,  it  Ls  possible  to  deliver  the  fresh  coal  straight  to  the 
furnaces,  and  so  obtain  the  full  calorific  value  before  some  of 
the  hydrocarbons  have  had  time  to  distil  off. 

The  arrangement  of  coal  bunkers  which  has  found  most 
favour  in  electric  generating  stations  up  to  the  present  is  the 
svstem  of  overhead  coal  bimkers  supported  on  stanchions 
above  the  firing  space  in  fi-ont  of  the  boilers.  The  coal  is 
dehvered  to  the  top  of  the  bunkers,  and  gradually  works  its 
wav  downwards  as  the  coal  below  it  is  drawn  off  through  the 
bottom  valves  and  delivered  to  the  stokers.  The  time  taken 
bv  each  delivery  to  reach  the  stokers  may  be  long  or  short,  but 
during  the  delay  the  coal  is  subjected  to  a  certain  amount  of 
artificial  heat  from  the  boilers,  and  any  ventUation  it  receives 
is  by  means  of  the  hot  air  from  the  boiler  house,  such  condi- 
tions being  ideal  for  the  rapid  deterioration  of  the  fuel,  and  it  is 
probable  that  such  a  system  is  responsible  for  an  increase  of 
more  than  5  per  cent,  in  the  fuel  bill. 

One  verv  desirable  result  to  be  obtained  by  the  general 
adoption  of  coal  storage  on  a  substantial  scale  by  all  large 
consumers  of  fuel  is  the  steadying  if  not  the  lowering  of  the 
price  of  coal,  as  these  stocks  would  tend  continually  to  '"  bear  " 
the  coal  market.  Strikes,  lock-outs,  &e.,  would  have  to  con- 
tinue for  a  much  longer  period  before  having  any  effect  upon 
the  consumers,  and  there  would  be  an  absence  of  panic  buying 
at  high  prices  upon  the  outbreak  of  any  labour  trouble.  It 
is  more  than  probable  that  the  high  prices  frequently  obtained 
under  these  circumstances  by  the  coal  owners  for  their  colliery 
stocks  more  than  compensates  them  for  the  disturbance,  so 
the  present  hand-to-mouth  system  gives  them  less  reason  to 
rruard  against  such  disturbances.  The  remedy  is,  therefore, 
to  a  large  extent  in  the  hands  of  the  coal  consumers. 


RECENT  PROGRESS  OF  THE  ELECTRIC  VEfflCLE. 

by  r.wmond  j.  mitchell. 

Introduction. 
The  record  of  most  advances  ought  to  be  and,  in  fact  is,  in 
the  main  a  history  of  progress  in  geometrical  ratio,  a  fact  which 
is  well  supported  by  the  remarkable  strides  made  in  Great 
Britain  by  tip  accumulator  vehicle  since  the  official  beginning 
of  its  new  lease  of  life  was  inaugurated  by  the  I.M.E.A.  Con- 
vention at  Kingston  just  two  years  ago.     It  is  no  exaggeration 
to  assert  that  when  electric  automobiles  were  discussed  at  that 
meeting,  hardly  any  engineers  in  this  country  realised  that  the 
electric   had   tlien    definitely   arrived,    both    technically   and 
commercially,  to  a  point  of  development  which  made  its  em- 
ployment in  lieu  of  petrol,  steam,  or   horse  traction  a  matter 
of  immediate  practical  politics.     The  formation  of  the  Electiic 
Vehicle  Committee  and  the  energetic  co-operation  which  ensued 
between  that  body  and  the  commercial  electrical  interests  has. 
however,  borne  the  excellent  results  that  can  only  be  gained 
economically    by    such    working    in    parallel.     Upon    a    w.^U 
balanced  poUcy  of  open-minded  yet  cautious  enterprise  on  the 
part  of  engineers  in  municipal  and   corporation  services  the 
future  of  the  electric  vehicle  undoubtedly  will  greatly  depend. 
It  is  therefore  necessary  for  the  fullest  success  to  be  attained 
that  every  atom  of  1h(^  t<'clinical,  commercial,  administrative 
and  educational  ability  within  the  British  electrical  industry 
iihouid  b<!  musteied  and  maintained  on  active  service,  until 
there  is  not  a  generating  station  in  the  country  but  what  uses 
ut  least  one,  electric,  for  its  own  service,  and  at  the  same  time 
makes  the  advocacy  of  electrics  just  as  much  a  definite  part  of 
its  ])iilicy  ns,  soy,  tlie  putting  down  of  an  electric  motor  on  its 
mains  or  the  supplying  of  energy  for  lighting,  heating  and 
cooking.     The  notorious  danger  of  pro])h<;cy  does  not  minimises 
the  apparent  certainty  that  within  50  years  all  earth  transpoit 
will  be  conducted  electrically,  and  that  even  within  20  years 
all  t<iwn  frunM])nrt.  will  be  handled  by  accumuhitor  electrics. 
Wc  ought,  thereforr,  to  take  every  energetic  step  that  is  possible 


towards  a  full  reahsation  of  the  success  which  is  within  our 
reach — now  !  The  electrical  engineer  has  within  his  grasp  the 
control  and  development  of  the  two  keys  of  civiUsation,  power 
production  and  transport.  Let  him  unlock  the  possibilities 
of  the  road  vehicle  with  the  same  energy  he  has  shown  already 
in  so  many  other  fields 

Field  of  the  Electric  in  the  British  Isles 

Contrary  to  the  experience  of  American  development  in  the 
electric  vehicle  industry,  where,  for  some  years,  the  pleasure 
car  was  predominant  and  only  lately  has  the  commercial  vehicle 
begun  to  be  produced  in  numbers  approximately  equal  to  the 
output  of  passenger  vehicles,  development  has,  right  from  the 
start,  been  along  utility  lines  in  Great  Britain  and  seems  Ukely 
to  be  confined  to  that  sphere  for  some  considerable  time  to  come. 

This  is  quite  natural  when  the  very  different  conditions 
between  America  and  Great  Britain  are  taken  into  account. 
In  America  the  electric  is  recognised  as  an  idea'  town  passenger 
vehicle  and  employed  accordingly.  Its  use  is  hardly  ever  con- 
templated for  journeys  of  the  long  distance  or  touring  type, 
since  its  limitations  in  this  respect  are  Cjuite  realized,  and, 
moreover,  since  the  roads  are  generally  bad  outside  the  urban 
limits,  automobiles  are  used  less  in  proportion  for  touring  than 
they  are  here.  In  England,  on  the  contrary,  we  have  magni- 
ficent roads  and  the  car  owner  generally  wants  a  double  purpose 
vehicle  to  fulfil  the  fmictions  of  both  a  town  caniage  or  run- 
about, and  of  a  touring  car.  Hence,  for  the  time  b(  ing,  it  is  the 
writer's  opinion  that  enterprise  in  the  field  of  the  electric 
passenger  car  should  be  rigidly  confined  to  the  production  of 
a  vehicle  intended  only  for  town  runabout  service  and  all  those 
lesser  journeys  which  come  within  that  category. 

For  this  reason  also  discussions  as  to  battery  interchange 
stations  and  various  devices  for  popularising  touring  by  electric 
cars  are  not  worth  serious  attention. 

The  logically  justifiable  field  of  the  commercial  electric,  on 
the  contrary,  is  an  enormous  one,  including  as  it  does,  an 
immense  variety  of  trades,  industries  and  commercial  activities 
generally. 

Broadly,  the  uses  of  the  industrial  electric  may  be  classified 
under  the  following  principal  headings  : — 

1.  Public  service  'buses,  including  hotel  'buses  and  the  like. 

2.  Delivery  vans  from  J  ton  to  Ij-  tons  loading  capacity. 

3.  Heavy  lorries  from  2  tons  to  6  tons  capacity, 

4.  Various  special  vehicles,  such  as  tower  wagons,  dust  carts, 
ambulances,  water  carts  and  municipal  vehicles  generally. 

In  addition  to  this  cla.ssification  there  is  the  important 
function  fulfilled  by  the  industrial  electric  truck,  a  small  type 
of  vehicle  designed  to  be  operated  fiom  a  standing  position  and 
run  in  either  direction.  These  little  machines  have  a  short 
wheelbase  and  generally  no  body  work  beyond  a  flat  platform, 
enabling  them  to  perform  valuable  service  on  railway  plat- 
forms, dock  sides,  in  factory  yards,  along  the  floors  of  dock 
sheds,  warehouses,  factories  and  other  rather  congested  areas, 
where  numerous  very  short  distance  journeys  are  necessary, 
in  transporting  large  quantities  of  material  from  point  to  point. 
In  contrast  to  the  road  type  of  electric  veliicle,  these  machines 
are  spoken  of  as  "  indoor  electrics,"  or  industrial  trucks. 

CojiMERci.\L  Electrics  in  Actual  Service. 
An  analysis  of  tlie  figures  on  the  lines  of  these  presented  in 
the  last  number  of  tlii^  "  Electric;  N'chicle  "  shows  that  electrics 
are  already  in  use  to  tlie  extent  of  nearly  5(K)  vehicles  all  told — 
that  is,  including  vehicles,  cliioiiy  pleasure  cars,  in  use  before 
June,  1!>13.  Assuming  quite  conservatively  that  these  take 
an  average  of  20  units  per  di(!m  and  arc  in  service  275  days  ]wr 
annum,  this  would  entail  an  energy  consiiinption  of  2.750,ti(X) 
units  for  that  ])eriod,  or,  say.  ill  1,  ido  in  revenue  at  Id.  per  unit. 
Although  not  a  staggering  sum  for  a  whole  industry  it  never- 
theless indicates  what  a  splendid  source  of  legitimate  income 
lies  available  to  those  energetic  stations  wliith  really  set  out  to 
j)ush  electrics  wherever  possible.  Many  stations  in  London 
could  accommodate  100  electrics  on  their  mains,  or  more  it 
necessary. 
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The  operative  conditions  involved  in  what  we  may  call  the 
renaissance  of  the  electric  are  very  diverse  and  include  users 
amongst  the  following  trades  : — 

Number  of  Electrics  placed  in  Service  to  Date  {since  June, 
1913). — ^Art,  fabric  and  furniture,  3  ;  bakers  2,  breweries  3, 
bacon  curers  2,  co-opeiative  societies  8,  chemists  4,  confec- 
tioners 3,  department  stores  55,  distillej-s  1,  dairies  24,  dyers 
and  cleaners  3,  electric  supply  authorities  28,  haulage  con- 
tractors 6,  food  contractors  8,  electrical  manufacturers  18, 
grocers  2,  gear  cutters  1,  hosiery  makers  1,  hospitals  7,  hotels 
1,  municipal  authorities  22,  omnibus  companies  20,  steel 
makers  4,  tramway  departments  14,  railway  companies  43. 
Total,  about  283  machine?.  [All  put  into  service  since  June, 
1913,  excepting  16  'buses  at  Brighton,  some  now  not  regularly 
nmning.] 

As  wiU  be  seen,  the  list,  though  not  by  any  means  inclusive 
of  all  the  trades  and  conditions  wherein  electrics  are  potentially 
useful,  yet  by  its  variety  shows  a  promise  of  great  events  in  the 
near  future.  For  obviously,  if  one  big  department  store 
chooses  this  system  of  traction  and  finds  it  satisfactory,  it  is 
only  a  cj[uestion  of  time  (and  a  short  time  only)  before  rivals  in 
the  same  business  follow  the  lead  in  this  respect.  Moreover, 
it  is'  particularly  noticeable  as  a  featm'e  of  the  sales  progress 
in  this  field  that  repeat  orders  quickly  follow  the  original 
commission  to  supply  one  trial  vehicle  "  to  see  how  they  go." 
In  no  single  instance  with  which  the  wTiter  is  acc^uainted  during 
the  last  two  years  has  any  firm  been  known  to  place  an  electric 


Fig.   1. — View  of  a  3-ton  Edison  Lorry  used  by  Me.ssr.s. 
WiLMAN  &  Sons,  Pudsey,  Yorkshire. 

in  ser\'ice  and  subsequently  to  find  it  wanting  in  any  essential 
particular  such  as  reliability,  power  ujs  hills,  mileage  capacity 
per  day  and  so  on,  and  above  all  economy  of  opei'ation.  On 
the  contrary,  one  discovers  a  cjuite  special  enthusiasm  alike 
on  the  part  of  owners  and  operators  at  the  sturdy,  simple, 
trouble-free  working  of  their  machines  under  all  conditions  of 
weather  and  loading.  When  such  eminent  comiuciTial  con- 
cerns as  iiarrod's,  Lyons',  Liberty's,  Walker's,  the  ( iiiMt  Western 
Dairies,  B.  T.-H.,  Hay's  Wliarf  Cartage  Company,  the  Midland 
Railway,  Great  Western  Railway  (names  selected  for  their 
variety)  have  each  and  all  adopted  the  electric  vehicle  on  a 
considerable  scale — having  commenced  in  every  instance  with 
one  vehicle  to  feel  their  way— little  doubt  can  remain  as  to  the 
validity  of  their  choice  as  against  manual,  horse,  steam,  or 
petrol  haulage. 

Electric  'Buses. 
Equally  satisfactory — considering  the  shortness  of  the  period 
of  time  under  review — is  the  progress  in  the  field  of  the  passenger 
omnibus.  The  pioneer  electric  'bus  u.ser  in  this  country  was 
the  >Southend-on-Sea  Corporation,  who,  on  the  advice  of  Mr. 
R.  Birkett,  the  borough  electrical  engineer,  ordered  a  22- 
passenger,  single-deck  Edison  'bus  in  tin;  summer  of  1914.  The 
results  of  e.xpei  icnce  gained  with  this  vehicle  were  exceedingly 
satisfactory  and  in  spite  of  the  hills  and  somewhat  rough  local 
roads,  the  'bus  ran  uninterruptedly  during  the  season  and 
proved  its  ability  to  hold  its  own  with  petrol  and  petrol-electric 
vehicles  of  higher  rated  power.  By  a  system  of  inter- 
mittent boosting  from  a  .special  feeder  terminating  in  charging 
leads  housed  within  a  protected  pillar,  it  was  demonstrated 


that  in  emergency  a  distance  as  great  as  115  miles  per  working 
day  could  be  achieved,  and  that  the  normal  requirements  of 
85  miles  per  day  were  easily  maintained,  and  at  an  average 
speed  of  9  miles  per  hour. 

The  engineer  of  South  Shields  (Mr.  Robson)  was  equally 
impressed  with  the  future  of  the  electric  omnibus,  and  ordered 
two  vehicles  of  a  similar  chassis  type  to  those  at  Southend-on- 
Sea,  but  equipped  with  a  special  side  entrance  single  driver- 
conductor  type  of  body  in  order  to  save  labour  charges.  Ex- 
cellent service  is  reported  of  the  South  Shields  'buses,  which 
have  run  over  20,000  mUes,  whilst  even  in  the  roughest  weatlier 


Fig.  2. — View  de  Ediscin  Automatic  Tkuck  with  Crane  attached. 

of  last  winter,  they  continued  to  run,  although  on  one  occasion 
the  snowfall  was  over  1  ft.  deep.  Service  breakdowns  have 
been  few  and  not  serious,  and  replacements  confined  simply  to 
details  of  a  minor  character.  The  interest  created  by  these 
pioneer  ventures  has  encouraged  the  Corporations  of  York  and 
West  Bromwich  each  to  order  four  similar  Edison  'buses.  The 
Loughboro  Road  Car  Company  has  also  decided  to  try  electric 
'buses,  being  convinced  that  "  there  is  something  in  it."  Others 
are  intending  to  follow  shortly  in  this  field  as  records  of  opera- 
tion become  more  generally  available.  " 

Mu.'^iciPAL  Electric  Vehicles. 
The  abnormal  rise  in  the  cost  of  horses  and  fodder — not  to 
mention   labour — have   induced   many   municipal   bodies   to 


>> 
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Fio.  3. — A  2-TON  Edison  Automatic  Tip  Waooon. 

inquire  closely  into  the  possibilities  of  electrics  for  their  work, 
particularly  in  connection  with  the  collection  of  hou.se  refuse 
and  its  subsequent  disposal  at  the  destructor  or  tip.  Many 
trials  have  been  made  and  cost  schedules  worked  out  with  a 
view  to  getting  an  inclusive  all-in  cost  compari.sun  of  horses 
versus  electrics  for  this  work.  Such  e-xperiiiiciits  have  been 
made  in  great  detail  at  Barnes,  and  gave  results  which  proved 
that  one   2-ton   Edison   electric  automatic   tip   waggon    will 


386 


THE  ELECTRICIAN,  JUNE  18,  1915. 


perform  the  work  of  over  three  horses  and  carts,  and  with  a 
fiu-ther  saving  of  30  per  cent,  in  laboiu-.  An  order  for  four 
electric  waggons  of  this  tvpe  fiom  Barnes  resulted  on  account 
of  the  evident  saving  able  to  he  efiected.  whilst  the  Dover 
Corporation  followed  suit  bv  ordering  six  such  machines 
immediately  afterwards.  Cleansing  departments  all  over  the 
country  are  inyestigating  this  problem,  and  it  is  a  safe  pre- 
diction to  assert  that  in  the  majority  of  uistances  the  electi'ic 
will  ultimately  displace  horses  or  petrol  vehicles.  The  figures 
in  Table  I.  are  interesting  as  a  precis  of  a  week's  work  performed 
in  mid-winter  by  an  Edison  automatic  tipping  dust  waggon. 
The  road  conditions  wei-e  bad — that  is,  hilly,  muddy  and  none 
too  smooth. 

Table  I. 

Total  mileage  run 163  in  6  days 

Average  miles  per  day 27-2 

Total  number  of  loads  collected 32 

Average  number  of  loads  collected  per  day   5-3 

,,         numlxT  of  loaders 7-3 

„        loading  time  49-3  minutes 

„        unloading  time 100       ,. 

„        working  hours  per  day 10  hours 

distance  from  tip   2-55miles 

„        number  of  stops  per  journey    37 

„        Average  t  ime  for  '  costing  per  day  50  minutes 

Total  weight  of  refuse  ha   died  70  tons  13  cwt. 

Average  weight  of  refuse  |)er  d  1       - lltonslocwt. 

Total  energy  used  for  week's     ork      159units 

Ene^g^•  cost  per  vehicle  mile    0-975d. 

Number  of  horses  and  carts  replaced,  rather  less  than  3 
Loaders'  time  averaged  40  hours  per  week  actually  loading 
„                 „              10             ,,               road  sweeping. 

The  operating  cost  of  such  a  machine  would  come  out  some- 
what as  shown  in  Table  II.  Due  to  the  small  annual  mileage, 
an  effective  life  of  12  years  might  safely  be  counted  upon. 
Assume  a  2-ton  waggon  somewhat  similar  to  the  above  and 
costing  initially  £lt.5.5  with  electric  self-tipping  steel  body  and 
tvres. 

Table  II. 

Fixed  charges  : —  Per  amium.     Per  mile. 

Depreciation  at  8-33  per  cent,  per  annum  on  £  Pence. 

complete  vehicle,  minus  tyres     76-3  2-26 

Interest  on  capital  at  4  per  cent,  on  average 

outstanding  capital 18'2  0o4 

Insurance    (special   policv),    including   third 

party  risk  .". 100  0-29 

Running  cfuirgex  : — 

Wages  of  driver  at  3os.  per  week    910     2-70 

TjTes  at  guaranteed  life  of  12,000  miles    27-0     0-80 

Electrical  energy  at  Id.  per  unit  and  allowing    = 

a  margin  for  contingencies  130     104 

Battery  (Edison)  upkeep  and  distilled  water 

(say)  120     0-3.1 

Repairs,  replacements  and  chassis  mainten- 
ance (not  exceeding  maximum  over  whole 
life) 150     O^fl 

Painting,  small  stores,  lubrication,  &c.,  not 
exceeding  7-5     0-22 

License  0-23     007 


The  cost  per  mile  thus  works  out  at  a  little  short  of  9d.  per 
iiiile,  a  ijuitc  reasonable  figure  for  such  relatively  short  mileage. 
'I'iiis  figure  is  a  very  conservative  one,  and  would  in  most  cases 
be  substantially  reduced.  It  corresponds  to  a  sum  of  Is.  8d. 
jwr  ton  for  the  material  handled,  obviously  a  most  favourable 
result,  as  can  be  gauged  by  the  fact  tliat  in  one  London  borough 
a  recent  figure  for  similar  work  jKrfonncd  by  petrol  motors  is 
2s.  Od.  ]»'.!■  ton,  whilst  the  same  duty  performed  by  lior.ses  costs 
practically  'ia.  od. 

Mention  should  be  made  of  an  interesting  system  of  dust  and 
refii.se  collection  by  means  of  electric  vehicles  which  is  the 
invention  of  Mr.  \V.  H.  L.  Watson,  who  had  occasion  to 
investigate  the  general  problem  of  ai)plying  electrics  to  this 
'•rvire,  and  collected  an  extensive  nuLss  of  data  and  statistics 
which  indicat«^d  tliat  an  extraordinary  difference  of  local  con- 
'litidtm,  and  lieiifc  of  procedure  and  cost  per  unit  of  material 
liandlcd,  was  to  lie  taken  into  account  in  solving  such  a  problem. 

In  many  instuiues  it  was  obvious  that  a  reaiTan«emei)t  of 
till-  iiHilioi)  of  handling  would  conduce  to  considerable  economy, 


whilst  making  the  operations  more  expeditious  and  far  less 
offensive  to  the  residents  along  the  various  roads  traversed. 

The  basis  of  the  AVatson  systeni  depends  upon  the  employ- 
ment of  a  series  of  small  electric  trucks,  each  of  about  10  cwt, 
capacity,  each  being  allotted  a  certain  number  of  minor 
streets,  arranged  preferably  so  as  to  communicate  with  some 
main  artery.  By  suitably  arranging  the  work  of  the  smaller 
trucks  it  is  possible  to  plot  a  time  table  by  which,  according  to 
arrangement,  the  small  trucks  will  periodically  take  their 
gradually  accumulated  load  to  some  point  of  meeting  on  the 
main  road,  where  a  large  capacity  electric  truck  is  met.  This 
latter  machine  is  supplied  with  an  automatically  tipping  body, 
operated  electrically,  and  also  with  a  light  electric  gantry  jib, 
which  lifts  the  body  of  the  smaller  vehicles  bodily  from  their 
chassis  and  transfers  the  contents  into  its  own  dumping  body. 
In  this  manner  far  greater  mobility  is  assured  to  the  collecting 
units,  which,  being  small  vehicles,  can  easily  be  both  driven 
and  filled  by  one  man,  whilst  the  total  capital  involved  for  an 
installation  is  substantially  less  than  that  required  on  the 
system  of  using  the  large  type  of  vehicle  for  the  whole  of  the 
systeni.  A  number  of  municipalities  are  considering  the 
adoption  of  such  a  system. 

Cost  of  Operatiox. 

Since  the  advent  of  the  commercial  electric  vehicle  some 
hot  squabbles  have  raged  in  the  teclmical  press,  mainly  directed 
by  the  petrol  interests  against  the  fi'equent  assertions  made 
bj'  electrical  engineers  as  to  the  cheapness  of  operation  of 
accumulator  vehicles.  It  will  be  admitted  quite  fiankly  by 
everyone  at  this  stage  that  there  must  be  some  very  well-estab- 
lished and  basic  reason  for  the  electric  vehicle  movement  having 
advanced  so  rapidly  as  has  been  shown,  and,  moreover,  this 
reason  must  ultimately  be  a  commercial  one.  It  is  superfluous 
to  point  out  to  the  engineer  that  the  mechanical  siniplicity  and 
ruggedness  of  the  power  units  and  transmission  of  an  electric 
vehicle,  consisting  as  it  does  of  details  all  of  which  have  reached 
practical  perfection,  are  obviously  far  less  likely  to  breakdown 
under  strenuous  service  conditions  than  the  equivalent  engine, 
clutch,  gear  box,  magneto,  cooling  system,  lubrication  ])ump, 
valve  gear  and  other  rathei  complicated  mechanism  of  an 
internal-combustion  vehicle. 

In  addition  to  this  teclmical  aspect  there  is  an  economic 
point  of  view  favouring  the  electric,  on  accoimt  of  the  much 
more  uniform  speed  of  this  type  of  \ehicle,  for  the  rate  of  wear 
connected  with  speed  of  a  motor  vehicle  is  admitted  roughly 
to  follow  a  square  law,  this  on  accoimt  of  the  severe  kinetic 
effects  occasioned  by  the  almost  universal  relative  bumpiness 
of  the  road  surfaces  encountered. 

The  differences  between  maximum  and  average  speed  with 
an  internal-combustion  propelled  vehicle  may  be  very  great ; 
in  fact,  in  the  ratio  ol  3  to  1  in  <!xtreme  cases.  With  an 
elect]-ic,  however,  this  ratio  is  reduced  to  about  1-5  to  1,  thus 
entailing  far  greater  longevity  of  the  already  much  simpler 
mechanism  with  which  it  is  equipped.  Hence  an  electric 
chassis,  althougii  initially  cousiilcrably  more  costly  than  one 
propelled  by  petrol,  has  been  already  proved  by  at  least  10 
years'  experience  to  be,  for  its  own  particular  jMirpose,  far 
longer  lived,  and  hence  a  better  investment,  l-'urther  points 
conducing  in  the  direction  of  lower  cost  of  running  are  that 
tvres,  on  the  average,  give  far  greater  mileages,  and  are,  in  fact, 
in  one  instance,  guaranteed  for  2,000  miles  more  service  than  is 
obtainable  for  any  ])etrol-j)ropelled  machine.  From  the  .stand- 
point ot  fuel  consumption  the  electric  again  scores,  as,  taking 
enei-gy  at  Id.  per  unit,  it  is  generally  possible  to  get  4  gross  ton- 
miles  (G.T.M.)  of  work  from  every  unit  of  electrical  energy 
iii])ut  to  the  accumulator.  Com])aring  this  with  petrol  at,  .say. 
Is.  6d.  per  gallon,  and  giving  on  an  averiig<!  not  more  than 
30  ton-miles  of  service  on  such  work  as  that  for  which  electric 
vehicles  are  suitable,  we  find  that  Id,  gives  a  road  service  of 
only  1'66  gross  ton-miles.  Moreover,  it  must  not  be  forgotten 
that  energy  is  frequently  available  at  less  than  Id.  ]>er  unit,  and 
in  some  special  instances,  whi'ii^  firms  generaU^  their  own 
power,  the  cost  has,  in  the  writer'.s  experience,  been  as  low  as 
Jd.  per  unit.     The  working  experience  ot  Messrs.  Liberty's  may 
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be  quoted  in  this  connection,  who  found  that  at  Id.  a  unit 
-J-ton  capacity  electric  vehicles  cost  them  only  04  of  a  penny 
per  uiile  to  run,  as  against  1  J-d.  per  mile  for  petrol  vans  doing 
the  same  delivery.  Messrs.  Lyons,  the  weU-known  caterers, 
have  a  similar  experience  to  record,  to  the  effect  that  i-ton 
vans  averaging  220  miles  per  week  cost  for  electricity  04.5d. 
per  mile,  the  cost  for  2-ton  and  5-ton  vehicles  being  0-73  and 
l-3d.  respectively  for  mileages  of  about  200  per  week.  The 
fact  that  Messrs.  Hay's  Wharf  Cartage  Co.,  who  frequently 
handle   1,000  tons  of  dock  consignments  in  2-t  hom-s,   find 


numerous  character  of  its  fields  of  operation  created  iu  England 
within  the  short  space  of  two  years,  should  afford  a  sufficiently 
convincing  proof  to  even  the  most  sceptical  that  tliis  new  ty|3e 
of  transport  has  not  only  "  arrived,"  but  is  likely  to  take  a 
status  of  i3)'emier  importance  in  a  very  few  years  from  now. 
Apart  from  the  commercial  aspect,  the  electric  has  social 
advantages  in  its  silence,  cleanliness,  mobility,  small  space 
occupied,  safety  and  freedom  from  fire  risk,  also  smoke  and 
smell,  which  are  by  no  means  negligible.  Numerous  ^com- 
plaints have  arisen  lately  as  to  the  gi-owing  noisiness  and 
smelliness  of  the  streets  of  London. 
These  conditions,  coupled  with  the 
ine\'itable  increased  wear  and  teai' 
of  roads,  and  consequent  expense 
and  inconvenience  occasioned 
thereby,  all  combine  to  form  an 
extremely  strong  case  for  this 
newest  infant  of  the  electrical  engi- 
neer's creation. 


Fig.  4. — Fleet  of  C4.V.  2-ton  Electrics  employed  for  Suburban  Service, 


electric  vehicles  suitable  for  their  suburban  and  near-country 
service  affords  an  additional  point  as  to  their  economy  and 
reliability  ;  whilst  Messrs.  Harrod's  decision  up  to  date  to  use 
over  50  electrics  to  displace  theii-  horse  services  shows 
very  obviously  the  trend  of  practice  in  the  immediate  future, 
where  the  most  economical  system  of  town  and  suburban 
transport  is.desu-ed.  Gibes  have  been  cast  at  the  enthusiasm 
of  certain  promoters  of  electric  vehicles  because  of  their  alleged 
inability  to  present  "  all-in  "  running  costs  applicable  to 
average  conditions.       Experience  shows  that  the  element  of 


Electric  Vehicle  Charging 

Facilities. 
Perhaps  the  commonest  objection 
raised  against  tlxe  electric  vehicle 
is  the  alleged  difficulty  (it  is  even 
sometimes  asserted  as  an  impossi- 
bility) to  obtain  an  adequate 
suppl}-  of  energy  for  charging  pur- 
poses. That  tills  view  is  totally 
unfounded — at  any  rate  as  apply- 
ing to  those  districts  where  the 
use  of  electrics  could  be  reason- 
ably advocated  —  will  be  self- 
e\-ident  from  a  perusal  of  the  list  of 
battery  charging  stations  recently 
given  in  this  journal  and  analysed  in  the  "  Electric  Vehicle." 
On  the  whole  the  progress  made  is  not  unsatisfactory,  there 
being  at  the  present  moment  over  100  stations  wiUing  to  charge 
vehicles  at  a  rate  of  Id.  per  unit,  making  no  other  charge  for 
the  service  above  that  for  the  actual  current  consumed. 
Certain  quite  reasonable  restrictions  as  to  a  special  charge  if 
energy  be  urgently  required  during  peak-load  periods  are,  of 
course,  imposed  in  many  cases.  This,  however,  ^would  be  no 
serious  bar  fi'om  a  jjractical  standpoint,  as  it  is  generally  quite 


Fio.  5.— .\  . 


Kdison  Waggon"  uskd  by  Mkssus.  Cobbold  &  (\ 
Brewers,  Ipswich. 


nianagcmcnt  and  overhead  charges  is  such  an  exceedingly 
diverse  and  variable  one,  whilst  so  seldom  is  it  realised  or  known 
beforehand  how  many  miles  a  proposed  vehicle  may  be  re- 
quired to  operate,  that  jjrcdeterminatiou  of  cost  of  operation 
IS  almo.st  meaningless  in  the  majoritj'  of  cases.  There  is, 
however,  already  an  amjih;  volume  of  practically  ascertained 
data  in  suppoit  of  all  the  cardinal  arguments  induced  by 
sponsors  of  the  electrics,   whilst  the  variety  and  relatively 


...         An  Rdison  Stbef.t  Spbinklki:. 

an  ea.sy  matter  for  an  electric  to  be  charged  in  the  "  off-peak  " 
night  hours,  taking  energy  in  the  daytime  only  for  boosting 
purposes. 

In  addition  to  the  station.s  willing  to  charge  at  Id.  p(!r  unit, 
about  another  GO  have  expressed  their  ability  and  willingness 
to  render  this  service  on  a  sliding  scale  varyuig  from  l^d.  up 
to  3d.  per  unit.  The  writer  feels  that  a  reference  to  this  sub- 
ject would  be  incomplete  if  he  failed  to  utter  a  protest  against 
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a  few  stations,  some  of  them  well  known,  wlio  are  proposing  to 
make  their  minimum  charge  5?.  for  the  ser\'ice  in  question. 
Tills  is  an  altogether  unreasonable  proposal,  and  one  which 
will  simply  have  the  effect  of  driving  any  possibility  of  electric 
vehicle  business  away  from  that  particular  area.  It  is  essen- 
tia] and  vital  that  the  charging  c^uestion  should  be  handled 
by  everyone  concerned  in  a  spirit  of  broad  optimistic  enter- 
prise. If  this  be  done  the  future  and  commercial  aspect  of 
the  question  will  undoubtedly  take  care  of  itself,  very  greatly 
of  the  advant.ige  of  those  engineers  who  are  sufficiently 
imaginative  and  long-headed  to  encourage — nay,  welcome — 
this  type  of  business.  The  function  of  the  electrical  engineer 
wiU,  in  the  long  run,  be  practically  universal  so  far  as  power 
problems  are  concerned,  and  it  is  high  time  that  the  idea  that 
electricity  is  only  meant  for  lighting  purposes  and  to  be  sup- 
plied in  "  trickles  "  of  3  or  4  amperes  should  be  .stamped    out. 

In  contrast  to  the  improgressive  attitude  thus  allii  dec!  to, 
should  be  mentioned  such  pleasing  enterprise  as  has  Ijeen 
shown  by  Mr.  Ayton,  at  Ipswich,  where  an  all-electric  garage 
for  10  vehicles  is  being  erected  :  also  by  ilr.  Beauchamp,  at 
AYest  Ham,  and  Mr.  Cramb  at  Croydon,  both  of  whom  have 
placed  ample  facilities  for  charging  at  the  disposal  of  the 
casual  electric  vehicle  caller.  Many  other  engineers  are 
taking  similar  definite  and  practical  steps,  whilst  the  prepara- 
■  tion  of  an  electric  vehicle  charging  map,  such  as  was  issued  by 
the  "  Electrical  Times  "  some  years  ago,  is  in  active  contempla- 
tion, only  awaiting  the  completion  of  records  at  present  being 
compiled. 

As  mentioned,  suggestions  have  been  made  as  to  battery 
interchange  stations,  where  an  electric  might  run  in  and 
exchange  its  own  accumulator  for  one  freshly  charged.  This 
is  not  a  good  idea,  and  would  in  practice  be  totally  imprac- 


FiG.  7. — Electkic  B.\GOAGE  Truck  by  the  R.\n,WAY 
Tbttck  Supply  Co. 

ticable  and  altogether  too  expensive  if  organised  on  a  really 
w-ide  and  complete  scale.  The  whole  tendency  is,  in  fact,  to 
improve  accumulators  so  as  to  make  them  not  only  capable  of 
running  an  average  vehicle  under  normal  conditions  a  suffi- 
cient number  of  miles  per  diem  on  a  single  charge  for  average 
requirements,  but  capable  in  emergency  of  taking  in  charging 
energy  at  very  high  rates.  Some  modern  vehicle  cells  can,  in  fact, 
be  boosted  for  short,  periods  sufficiently  quickly  to  add  another 
mile  to  their  radius  capacity  for  every  minute  (up  to,  say,  10 
minutes  they  are  "'  on  boost." 

Standardisation. 
The  Electric  Vehicle  Committee  should  be  congratulated 
on  the  energetic  manner  in  which  they  have  sought  to  interest 
all  concerned  in  the  potentialities  of  the  electric  vehicle,  and 
particularly,  the  writer  thinks,  ought  their  mo.st  energetic 
secretary,  Mr.  Frank  Ayton,  M.I.E.E.,  to  be  thanked  by  the 
whole  industry  for  his  great  labours  in  performing  the  secre- 
tarial duties  of  such  a  necessarily  onerous  post.  Altliough 
in  the  main  the  Committee's  work  has  been  along  quite  neces- 
saiy  and  u.scful  lines,  it  does  not  appear  yet  to  be  a  matter  of 
very  practical  politics  to  discuss  standardisation,  exce])ting 
from  o  future  point  ^of  view.  The  design  of  electric  vehicles 
IS  admittedly  in  a  tnin.sitional  stage,  and,  as  in  other  depart- 
nient.H  of  .•ngineering,  it  will  be  best  to  allow  that  individualism 
an<l  mil..M4.(|uent  competitive  trial  bv  which  the  perfect  machine 
becomes  m(.st  quiekly  and  finallv  evolved.  For  example  con- 
cerning tranHmmsion,  every  type  of  transmi-sion,  inrludiii" 


several  worm,  chain,  epicyclic  and  variations  of  these  systems, 
is  now  available,  and  each  has  its  own  peculiar  advantages. 
No  doubt,  in  the  long  run.  certain  types  will  be  found  best  for 
comparatively  light  vehicles,  whilst  others  of  a  totally  enclosed 
design  will  find  their  best  sphere  of  utility  in  the  heavj^  class. 
The  same  remarks  apply  to  accumulators,  controllers,  and  in 
fact  to  all  the  important  details  of  electric  automobiles.  The 
writer  believes  even  that  considerable  impro\-ements  are 
possible  in  the  traction  motors  used  in  this  connection,  par- 
ticularh-  along  the  lines  of  attempting  to  design  a  variable- 
speed  motor  having  better  hill  climbing  characteristics  than 
either  the  straight  series  or  shunt  machines  possess.  It  is 
certainly  useful  to  have  standardised  the  charging  plug,  as  this 
is  an  item  which  could  cause  great  confusion  if  manufactured 
in  many  designs  and  sizes.  The  plug  as  recommended  by  the 
Committee  is  of  a  very  sturdy  design,  a  concentric  pin  plug 
designed  to  carry  150  amperes,  the  centre  connection  being 
negative.  Suitable  provision  for  earthing  the  frame  of  the 
vehicle  has  been  made,  a  precaution  which  is  imdoubtedly  wise. 

Manufactijee  IX  Great  Britain. 

During  the  past  two  3-ears  five  separate  organisations  have 
grown  up  in  Great  Britain  for  handling  electric  vehicles,  three 
of  which  are  selling  vehicles  made  in  the  United  States,  whilst 
another  manufactures  to  its  own  designs,  and  yet  another  is 
just  passing  tlu-ough  the  shops  its  first  series  of  chassis,  designed 
by  a  Continental  engineer  of  repute.  The  eminence  of  all  these 
five  firms  in  other  branches  of  engineering  is  sufficient  guarant«e 
of  their  realisation  of  what  an  important  future  lies  before 
them. 

Sufficient  has  been  said,  when  supported  by  a  glance  at  the 
various  types  of  electric  vehicles  already  in  operation  and 
shown  in  the  illustrations  herewith,  to  support  amply  the 
optimism  with  which  we  may  regard  the  future  of  this  indu-stry. 


THE  NECHELLS  TEMPORARY  POWER  PLANT  OF  THE 
BIRMINGHAM  CORPORATION. 


We  have  from  time  to  time  recorded  in  our  ])ages  t  lie  develop- 
ments of  the  Birmingham  electricity  imdertaking,  and  par- 
ticularly so  in  recent  years,  when  it  has  progressed  at  an 
exceptionally  rapid  rate.  The  growth  of  the  ])i)wer  load 
within  the  city  limits  necessitated  the  erection  some  years  ago 
of  a  large  central  plant  at  Summer-lane,  a  point  near  the  centre 
of  the  city,  this  plant  exceeding  in  capacity  anything  which 
had  previousl}'  been  put  down  in  the  district.  The  e.xtension 
in  1911  of  the  corporate  boundary  of  the  city  beyond  the  limits 
at  which  it  had  stood  for  many  years  imposed  upon  the  elec- 
tricity department  the  task  of  still  further  consolidating  the 
sources  of  supply  and  of  planning  a  scheme  of  distribution  for 
a  total  area  of  68  sq.  miles.  Within  this  area,  now  known  as 
Greater  Birmingham,  there  are  many  hundreds  of  both  large 
and  small  factories  requiring  electrical  energy  in  some  form  or 
another.  Consequently,  the  prospects  of  obtaining  a  per- 
manent load  aggregating  many  thousands  of  horse-power  were 
in  every  way  excellent.  Mr.  R.  A.  Chattock,  the  city  elec- 
trical engineer,  who  has  l)een  responsible  for  a  generally 
progressive  policy  in  the  undertaking  for  the  past  12  years, 
was  called  upon  to  submit  a  scheme  of  ])ower  generation  based 
upon  an  estimated  gniwth  of  the  demand  for  the  electric  service 
within  the  Greater  Birmingham  area  during  the  next  quarter 
of  a  century.  Having  regard  to  the  existence  within  the  area 
of  three  generating  stations  of  more  or  less  modern  character, 
of  a  total  ca])acity  of  -16,500  kw.,  Mr.  Chattock  advised  his 
Committee  to  make  plans  for  the  erection  of  a  100,000  kw. 
station  in  the  NechelLs  district,  this  mammoth  jjlant  to  be  built 
by  degrees  and  linked  u]i  with  the  existing  system.  The 
electricity  department  has  lieeii  progressively  successful  under 
Mr.  Chattock's  management,  and  he  had  no  difficulty  in 
.securing  the  co-operation  of  his  Committee,  whose  recom- 
mendations were  unanimously  ]ias.sed  by  the  City  Council. 
The  preliminary  work  upon  the  Nechells  station  sit«  had  been 
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in  progress  some  months  previous  to  the  oiitbreak  of  the  war. 
Tliis  international  calamity  of  war  necessitated  a  change  of 
plans,  particularly  as  the  financial  situation  required  con- 
siderable adjustment.  The  Treasury  were  unable  to  sanction 
the  loan  for  the  completion  of  the  first  section  of  the  station, 
but  a  sum  of  £105,000  was  agi-eed  to  in  respect  of  contracts 
that  have  been  already  let,  and  with  this  it  will  be  possible  to 
carrv  out  the  whole  of  the  foimdation  work,  the  canal  basin, 
cooling  ponds  and  the  steel  framework  of  the  building.  The 
progress  of  the  war,  however,  brought  with  it  the  pressing  need 
for  more  munitions,  and  in  this  important  respect  Birmingham 
is  contributing  a  considerable  proportion  of  the  national  pro- 
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duct.  It  was  absolutely  essential  that  there  should  be  no 
failure  on  the  part  of  the  Corporation  to  supply  electric  power 
to  those  firms  who  are  under  contract  for  the  production  of 
war  material,  whether  of  munitions  or  otherwise.  It  was  also 
desirable  to  keep  pare  with  the  normal  growth  of  the  demand 
for  electricity  supply  within  the  Greater  Birmingham  district, 
and  this  service  could  only  be  guaranteed  by  some  form  of 
extension  of  the  existing  generating  plants.  It  was  not  found 
possible  to  instal  additional  generating  machinery  at  any  of 
the  existing  stations  within  the  city  limits,  and  it  was  decided 


that  something  would  have  to  be  done  upon  the  Nechells  site. 
Standing  at  one  corner  of  the  latter  is  a  large  destructor  station 
which  has  been  in  operation  for  some  years.  Adjoining  tliis 
was  sufficient  land  upon  which,  with  proper  care  and  planning, 
a  temporar}-  station  of  considerable  output  might  be  laid  down. 
Permission  was  obtained  from  the  Treasury  to  borrow  upwards 
of  £100.000  tor  the  installation  of  plant  having  a  normal 
aggregate  cajiacity  of  10,000  kw.,  and  after  the  work  upon  the 
preliminary  plans  had  been  got  through  and  contracts  let  for 
the  plant,  operations  were  commenced  on  the  site  in  Febi'uary 
last.  The  anticipated  growth  of  the  demand  for  power  supply 
necessitated  the  completion  of  this  temporary  station  by  the 
winter  of  191.5,  and  the  contracts  were 
placed  with  this  end  in  view. 

It  was  agreed  that  whatever  arrange- 
ments were  made  the  plant  installed  in' 
the  temporary  station  should  be  utilised 
in  the  permanent  power  house.  The  build- 
ings also  were  designed  for  re-erection  on 
the  permanent  site  so  far  as  possible.  In 
these  circumstances  it  was  desirable  tO' 
economise  as  much  as  possible  upon  the 
foundations  of  the  temporary  station,  and 
with  this  object  in  view  reinforced  con- 
crete rafts  were  floated  over  the  available 
ground,  the  subsoil  of  which  comprises  5  ft. 
to  7  ft.  of  ash  which  had  been  steadily  con- 
solidating over  a  period  of  yeai-s.  These 
rafts  are  made  up  of  steel  grillages  and 
reinforced  concrete  varying  in  depth  from 
1  ft.  to  2  ft.  6  in.,  according  to  the  nature 
of  the  load  to  be  carried.  The  design  is 
such  that  the  weight  of  the  steel  super- 
structure is  evenly  distributed  over  the 
steel  grillages.  The  disposition  of  the 
buildings  on  the  site  was  decided  by 
the  existing  roadway,  which  leads  to 
the  destructor.  The  site  is  bounded  by  the 
Birmingham  and  Warwick  Junction  Canal, 
a  branch  line  of  the  L.  &  N.W.  Railway, 
on  a  high  embankment,  and  by  the  exist- 
ing dust  destructor.  Pi'om  the  entrance 
gates  a  broad  roadway  32  ft.  wide  runs  as 
far  as  the  canal.  At  right  Angles  to  this 
road  is  an  inclined  cartway  carried  on 
arches,  which  is  used  for  the  delivery  of 
refuse  to  the  tipjiing  platforms  of  the 
destructor.  Neither  of  these  roads  could 
be  disturbed  in  any  way,  and  their  exist- 
ence decided  the  disposition  of  the  various 
.sections  of  the  plant.  The  boiler  hou.se 
and  engine  room  have  been  erected  on  one 
side  of  the  inclined  roadway,  and  the 
switch  house,  battery  room  and  offices  on 
the  othei  side  ;  between  the  lailway  em- 
bankment and  the  road  forming  the  hori- 
zontal of  the  T  there  was  room  to  accom- 
modate the  cooling  towers.  The  lay-out 
of  these  buildings  and  the  ensemble  of  the 
site  will  be  understood  by  reference  to 
Fig.  1,  which  shows  the  station  in  plan  and 
elevation.  It  will  be  seen  that  the  control 
gear  and  the  engine  room  and  boiler  house 
are  connected  uj)  by  a  passage  way  which  traverses  one  of  the 
arches  under  the  inclined  roadway.  The  main  cables  between 
the  generators  and  the  switch  liou,se  pass  tiiiough  another  and 
shallower  aich  located  near  the  foot  of  this  roadway. 

The  pliot()gr;i])hs  shown  in  Fig.  2  depict  the  progress  of  the 
preliminary  work  on  this  site  f,om  Februaiy  1  to  May  31,  1915, 
and  they  testify  to  the  expeditious  character  of  the  operations. 
A  complete  photographic  record  has  been  kept  of  the  station 
as  the  work  upon  the  site  has  proceeded,  and  it  certainly  shows 
that  no  time  has  been  lost  on  any  portion  of  the  site. 
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Turning,  now,  to  the  various  buildings  which  make  up  the  j  boilers,  each  having  5,336  sq.  ft.  heating  surface.  They  are 
station,  these  consist  of  a  steel  fiamework  covered  with  asbestos  I  placed  in  two  rows  of  three  boilers  each,  with  a  central  firing 
composition  corrugated  sheeting,  which  forms  the  walls  and  j  floor  between.  Under  each  boiler  are  two  chain  grates  of  the 
the  roof.     This  material  was  used  in  order  to  save  the  high  |  drnp-link  tvpe,  each  14  ft.  Ions  bv  8  ft.  \^ade.     Integral  super- 
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maintenance  cost  nl  corrugated  iion.  The  boiler  house  and 
•sngine  room  combined  measure  89  ft.  2  in.  long  by  121  ft.  wide, 
«'f  whirh  f>5  ft.  <l  in.  m  npportidiicd  to  the  boiler  house.  Tlii.s 
latter  IS  tlenipned  to  ooutniii  six  liulxock  &  Wilco.v  murine  type 


heaters  are  fitted  to  each  boiler,  and  these  have  1,924  sq.  ft. 
heating  surface,  and  are  designed  to  raise  the  steam  tempera- 
ture by  250°F.  The  working  pressur<'  of  the  boilers  is  205  lb. 
])('r  square  inch.     Carried  upon  transverse  girders  and  placed 
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immediately  over  the  firing  floor  opj^osite  each  boiler  is  a  large 
coal  bunker  having  a  storage  capacity  of  20  tons.  Above  each 
row  of  bunkers  is  an  electrically-operated  telpher,  which  is 
designed  to  grab  coal  from  the  canal  barges  and  run  it  in  directly 
over  the  bunkers.  The  grab  will  pick  up  10  cwt.  at  a  time. 
This  telpher  is  run  out  from  the  boiler  house  building  over  the 
open  space  between  the  boiler  house  and  the  canal,  on  a  gantry 
which  stretches  well  out  over  the  canal  basin.  At  the  back  of 
each  row  of  boilers  is  a  passage  way  in  which  there  is  a  runway  ; 
the  ash  will  be  raked  out  from  the  back  of  the  grates  on  to 
trolleys  on  the  runway  and  wheeled  out  into  the  open  for  carting 
away.  The  upper  staging  of  the  boiler  house,  which  supports 
the  coal  bunkers,  also  carries  the  induced  draught  plant.  This 
plant  has  been  designed  by  Mr.  Louis  Prat,  and  comprises  four 
steel  chinmeys,  each  having  its  own  fan  driven  bv  a  6-5  h.p. 
motor.  Each  cliimney  is  arranged  to  deal  with  the  flue  gases 
from  two  boilers.  Three  feed-water  pumps  are  installed  at 
one  end  .of  the  boiler  house,  one  being  a  reciprocating  pump 
of  25,000  gallons  per  hour  capacity,  and  the  other  two  steam 
turbine  driven  centrifugal  pumps,  each  of  2.5,000  gallons  per 


Fk;  3. — View  of  Heen'an  &  Krovde  Kutakv  Wkt  .\ii£  Fii.tkh. 


hour  capacity.  The  exhaust  steam  from  these  turbint^s, 
together  with  that  from  the  turbines  driving  the  conden.ser 
auxiliaries,  is  turned  into  ejector  heaters  fi.xed  in  the  feed- 
water  tank,  which  is  cjo.se  to  the  feed  pumping  plant.  Owing 
to  the  necessity  for  reducing  the  weight  upon  the  foundations 
of  the  building,  it  was  not  found  possible  to  instal  any  overhead 
economi.sers,  but  the  permanent  Nechells  plant  will  include 
economisers,  and  in  that  station  these  will  be  mounted  imme- 
diately above  the  boilers. 

The  engine-room  ])lant  comprises  two  5,000  kw.  turbo- 
alternatwi',  three  phase,  5,5IX)  volts,  25  cycles.  The  turbines 
are  designed  for  a  steam  pressure  of  205  lb.  per  square  inch, 
2-50  deg.  superheat  and  28  in.  vacuum.  These  machines  are 
placed  at  right  angles  to  the  boiler  house,  and  an;  so  located 
that  the  floor  space  between  them  is  occupied  at  the  turbine 
end  by  the  condensing  plant  and  at  the  generator  end  In'  the 
air  filter  equipment.  The  condenser  au.xiliaries  are  placed 
4  ft.  below  the  normal  level  of  the  engine  room      The  exhaust 


from  each  turbine  is  taken  by  an  overhead  pipe  into  the  con- 
denser, and  each  condenser  is  complete  with  circulating  pump, 
air  and  water  e.xtraction  pump,  these  being  driven  by  a  small 
steam  tm-bine  of  the  impulse  type  run  at  2,500  revs,  per  min. 
The  exhaust  from  these  auxiliary  turbines  may  be  utilised  in 
a  lower  stage  of  the  main  turbines,  or  it  may  be  turned  into  the 
ejector  heaters  in  the  feed  tank  for  heating  the  feed  water. 
Each  condenser  contains  14,000  sq.  ft.  of  cooling  surface,  and 
the  temperature  of  the  circulating  water  inlet  is  75°F.  Tliis 
water  is  cooled  by  means  of  five  towers,  which  have  been 
erected  on  a  ferro-concrete  raft  on  the  ojsposite  side  of  the  road, 
which  runs  across  the  power  house  site.  This  raft  forms  the 
bottom  of  the  cooling  water  pond,  which  is  about  4  ft.  deep. 
Each  tower  is  capable  of  cooling  200,000  gallons  of  circulating 
water  per  hour,  from  100°F.  to  75°F.  They  are  wooden 
structures  about  100  ft.  high,  and  each  weigh  approximately 
114  tons.  The  water  inlet  is  placed  18  ft.  above  the  founda- 
tion, and  the  height  of  the  chimneys  of  the  coolers  is  108  ft. 
The  circulating  water  is  drawn  from  a  sump  in  the  cooling  pond 
by  a  pipe  which  passes  under  the  roadway  into  the  engine  room. 
iThe  sump  in  the  cooling  tower  basin  measures 
56  ft.  by  15  ft.  by  11  ft.  The  circulating 
pumps  are  driven  from  condenser  auxiliary 
turbines  through  gearing,  and  run  at  a  speed 
of  525  revs,  per  min.  They  pump  the  water 
through  the  condensers,  and  through  a 
system  of  overhead  piping  to  the  cooling 
towers.  Each  of  the  turbo-alternators  is 
capable  of  delivering  6,250  kw.  on  overload, 
and  the  machines  are  cooled  by  modern 
patterns  of  wet  air  filters.  One  of  these  is 
of  the  rotary  type,  and  is  capable  of  dealing 
with  25,000  cubic  ft.  of  air  per  minute, 
ofiering  a  resistance  of  0-4  in.  to  0-45  in. 
water  gauge.  The  rotating  member  of  the 
filter  is  driven  by  a  1  h.p.  motor,  which 
is  placed  on  a  small  stool  and  which  drives 
through  suitable  spur  and  worm  gearing, 
which    runs   in    oil    in    a   totally    enclosed 


An  illustration  of  a  filter  of  this  pattern 
is  shown  in  Fig.  3.  The  other  filter  is  of 
the  mist  type,  and  deals  with  a  similar 
quantity  of  air.  The  water  supply  to  the 
sprays  for  producing  the  mis^  in  the  latter 
filter  is  delivered  to  the  apparatus  by  a 
4  H.p.  motor-driven  centrifug.il  pump.  The 
alternators  run  at  1,.500  revs,  jaer  min., 
and  have  a  normal  capacity  of  5,000  kw. 
and  a  kilovolt-ampere  capacity  of  7,500. 
E.xciting  current  is  supplied  by  small  direct- 
current  generators  placed  at  each  end  of  the 
generator  shafts.  Each  alternator  can  be 
operated  in  conjunction  with  reactance  coils 
having  a  voltage  across  terminals  approxi- 
mately 5  per  cent,  of  the  normal  star 
alternator.     These    reactances,    which    are 


voltage  of  the 
located  in  one  corner  of  the  switch  house,  consi.st  of  three 
single-phase  choke  coils  per  machine  of  the  oil-insulated  self- 
cooled  type,  with  outer  construction  similar  to  that  of  a  shell- 
type  transformer. 

The  engine  room  is  spanned  by  a  17-ton  crane,  this  being  the 
maximum  capacity  of  crane  wlucli  could  be  instalii-d  com- 
mensurate with  the  design  of  tlu^  steel  structure  of  tlii^  building. 
It  is  of  the  hand-operated  type,  and  is  suitable  for  lifting  the 
lighter  generating  plant.  All  the  heavier  pieces  will  be  worked 
into  position  by  hydraulic  jacks.  The  natural  lighting  of  the 
engine  room  is  obtained  from  roof  skylights,  and  the  artificial 
lighting  is  by  a  numlter  of  lialf-watt  lamps.  On  the  sid(!  of  the 
engine  room  nearest  the  inclined  cartway  a  motor-generator 
and  a  rotary  converter  have  been  put  down  for  the  sujjply  of 
direct  current  re(|uired  for  driving  the  induced  draught  fans, 
the  coal-handling  telphers  and  the  stoker  motors,  also  the 
lighting  of  the  station  and  the  charging  of  the  auxiliary  battery. 
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As  has  already  been  explained,  the  three-phase  cables  and 
the  exciter  leads  from  the  generators  are  taken  through  one  of 
the  arches  near  the  foot  of  the  inchned  roadway  into  the  switch 
house.  This  latter  forms  an  independent  structure  on  the 
•opposite  side  of  the  inclined  cartway  from  the  boiler  and  engine 
room.  The  building  is  of  light  steel  construction  carried  on  a 
reinforced  concrete  raft.  The  disposition  of  the  reactances, 
switchgear,  battery  and  offices  wiU  be  noted  fr'om  the  plan 
view.  The  switchgear,  which  is  of  the  remote-control  jjattern, 
is  of  standard  cellular  construction.  There  is  only  one  set  of 
"bus  bars,  as  the  station  is  never  di^aded  up  in  anv  way. 
Motor-operated  oil  switches  are  used  on  the  generator  circuits, 
and  solenoid  operated  switches  are  used  for  the  two  trunk 
feeders  and  the  six  ring  main  feeders  ;  the  former  are  of  300 
amperes  capacity  and  the  latter  of  200  amperes  capacity. 
Standard  synchi'onising  apparatus  and  modern  tvpe  engine- 
room  indicators  are  installed.  The  switch  structure  is  made  up 
■  i  moulded  stone  cubicles  provided  with  steel  doors,  and  the 
■  jierating  panels,  which  are  of  enamelled  slate,  are  placed  in  a 
separate  portion  of  the  switch  house.  The  battery  supplies 
energy  for  the  trip  cirfuit.s  of  the  switchgear,  and  it  also  serves 
as  a  stand-by  for  the  lighting  of  the  station.  One  end  of  the 
switch  building  is  divided  up  into  offices  for  the  resident 
engineer,  the  shift  engineers  and  a  workman's  messroom, 
together  with  the  necessary  lavatory  accommodation. 


The  principal  contractors  for  the  installation  are  given  in  the 
following  list ; — 


Herbert  Morris  (Ltd.),  Loughborough. 
Babcock  &  Wilcox,  Loudon. 


Coal-handling  telpher  ... 
Boilers  and  chain-grate 

stokers 
Structural        .steelwork,  E.  C.  and  J.  Keay  (Ltd.),  Darlaston. 

coal  bunkers,  &c. 
Feed  pumps  


Ejector  heaters 

Turbines,  generators  and 

condensers 
Wet  air  fitters  


Clarke,  Chapman  &  Co.,  Gateshead,  and 

Worthington  Pump  Co.,  London. 
Holden  &  Brooke,  Manchester. 

Briti  '■  IV    *■• -'louse  Electric  &  Mfg.  Co., 


Pipe  work 

Switchgear     

Cooling  towers  .... 
Foundation  work  . 
Walls  and  roofins;. 


Stu  .  iRcring  Co.,  Ixjndon,  and 

111.  11,111  iv  1  made,  Worcester. 
Foster  Bros.  (Ltd.),  Wednesburv. 
B.T.-H.  Co..  Rugby. 
Davenport  Engineering  Co.,  Bradford. 
J.  .T.  Shardlow,  Leicester. 
Thompson  &  Hughes- Jones,  London. 

As  pre^dously  stated,  it  is  anticipated  that  the  station  will 
be  in  service  on  October  1st  next,  and,  should  this  date  be 
worked  to,  the  plant  will  have  been  erected  and  put  into  com- 
mission in  the  record  time  of  eight  months. 

We  are  indebted  to  Mr.  R.  A.  Chattock,  the  city  electrical 
engineer,  for  his  comtesy  in  showing  us  over  the  jjlant.  and  also 
to  his  constructional  engineer,  it.  L.  S.  Carr,  for  the  supply  of 
the  cba wings  and  data  upon  which  the  foregoing  article  is  based. 


THE   DEVELOPMENT   OF   THE   DERBY  ELECTRICITY  UNDERTAKING. 


The  electricity  undertaking  of  the  Derby  Corporation  dates 
back  to  the  year  1894,  when  a  single-phase  supply,  one  of  the 
earliest  in  the  country,  was  put  dowai,  with  that  array  of 
diminutive  and  inefficient  units  which  were  so  fashionable  in 


In  19Ulr,  when  an  extensive  tramwav  svstem  was  laid  down 
in  the  town  and  outskirts,  advantage  was  taken  of  the  opportu- 
nity to  lay  a  three-wLre  direct-current  network  in  the  main 
shopping  area.     The  plant  laid  down  for  the  dual  purpose  con- 


tlio.Hc  days.  Between  1808  and  1901  three  Ferranti  flywheel  |  .''isted  of  four  Parsons  diicct-ciiiivnt  sets,  one  of  500  kw.  and 
gpnr-rators.  .-och  of  fi(H>kw.,wcro  installed,  and  until  this  year  |  three  of . -5011  k\v.  Owing  to  the  extieinelv  rapid  rise  in  the  demand 
hiiv.-  ci.iitmued  to  rcmler  good  .seivice,  although,  of  course,  I  for  eneigv  for  all  jjuiposos  a  new  .station  became  necessary,  and 
]uagcd  by  niod.-rn  Mtnndurds  they  arc  no  longer  efficient.  |  the    first"  in.stalmcnt.    consisting    of    three    ir.Oku.    Parsons 
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direct-current  sets,  wliich  could  be  used  both  for  lighting  and 
traction  purposes,  was  put  into  commission  in  1908.  The 
steam  raisin?  plant  consisted  of  three  Babcock  &  Wilcox 
boil  !rs,  each  of  24,000  lb.  capacity.  It  was  still  found  neces- 
sarv,  however,  to  operate  the  original  station  for  the  single- 
ijliase  supplv,  and  a  reconstruction  was  recently  decided  upon, 
which  would  permit  of  the  shutting  down  of  the  old  station 


Fli,;.  -.-    .MoT.ii;  l.ii:N  kkaT' n:  and  Koiahv  I'i.vnt  in  <Jll>  ^l  i 

f  01  the  greater  portion  of  the  year.  The  Committee  have  accord- 
ingly installed  two  2,500  k.v.a.  Parsons  turbo-alternators 
and  two  additional  boilers.  These  units  are  designed  to  run 
at  3,000  revolutions,  and  aie  of  the  impulse  reaction  type.  The 
steam  consumption  at  full-load  is  14  lb.  per  kilowatt-hour. 
Parsons  surface  condensers  are  used,  and  each  plant  is  fitted 
■\rith  a  Lea  water  recorder  for  continuous  observation  of  the 
efficiency.  The  condensing  water  for  the  station,  which  is 
drawn  from  the  River  Dervrent,  passes  through  two  Brackett 
revolving  screens,  which,  we  understand,  have  given  ever}' 
satisfaction.  The  alternators  are  three-phase  50  periods  6.600 
volts. 


of  these  motor-alternators  was  made  by  Newton  Bros.,  of  Derby, 
and  the  other  by  the  General  Electric  Co.  ;  this  latter  machine 
is  being  fitted  with  a  Kapp  phase  advancer  to  bring  the  power- 
factor  up  to  unity.  The  three-wire  direct-current  switcLgear  was 
supplied  by  the  Electric  Construction  Co.,  and  the  extra-high- 
tension  gear  by  the  British  Thomson-Houston  Company. 
All  main  oil  switches  are  of  a  standard  size,  guaranteed  to  break 
a  load  of  12,000  kw.  continuously. 
There  are  also  two  B.T.H.  rotary 
converters,  which  are  now  used  as  a 
stand-by,  but  which  have  been  run 
inverted — i.e.,  direct  current  to  three- 
])hase — for  the  last  three  years. 

These  extensions  have  only  been  in 
use  for  a  few  mouths  past,  but  the 
economy  resulting  therefrom  has,  we 
gather,  already  been  most  marked. 
For  instance,  while  about  a  million 
additional  units  have  been  sold,  the 
coal  consumption  shows  a  decrease  of 
],500  tons.  The  total  capacity  of 
the  two  stations  is  now  about  9,500 
kw.,  and  the  present  site  will  provide 
ample  room  for  more  than  double 
the  plant  installed.  The  distribution 
system  is  an  extensive  one,  measuring 
some  nine  miles  across.  The  supply 
to  all  ]'esidential  outskirts  is  single- 
])hase  two-wire  200  volts,  and  to 
one  large  manufacturing  district,  the 
Osmaston  estate,  a  three-phase  supply 
at  200  volts  50  periods  is  given. 
The  Derby  Corporation  have  gone  con- 
siderably outside  their  original  area, 
which  was  that  of  the  borough,  and  they  now  furnish 
energy  under  provisional  order  to  the  \dllages  of  Littleover, 
Normanton,  Quarndon  and  Duffield.  and  also  Kedleston 
Hall,    the   residence    of    Lord    Scarsdale.      The   illustrations 


rii;.  '.i. — Jin;  Kitchen  .\tt.\ched  to  the  Showroom  of  IJerhy 
Ei-ECTkiciTy  Department. 

-V  B.T.H.  rotary  converter  of  500  kw  ,  to  deal  with  the 
traction  load,  and  two  750  kw.  motor-alternators  have  been  put 
down  in  the  old  engine  room,  the  lattci  to  supply  the  single- 
phase  demand,  which  is  still  of  considemble  prof)ortions.     One 


■ 

11 

lbs 

Fig.  4 — Terminal  Pole  in  Duffield. 

show  the  single-phase  transmission  lints,  which  arc  operated 
at  4,000  volts.  The  lower  conductor  is  earthed  at  one  point — 
namely,  at  the  step-up  sub-sfcation. 

{Concluded'  on  pai/e  396.) 
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SPECIAL  NOTICE. 


In  order  that  we  may  be  able  to  supply  the  newspaper  trade  eflectlTel; 
and  meet  the  requirements  of  the  Post  Office,  we  are  sending  THB 
ELECTRICIAN  to  press  a  few  hours  earlier  every  week.  All  editorial 
and  news  matter  for  the  next  current  issue  of  THE  ELECTRICIAH 
must  reach  us  as  much  earlier  as  possible,but  not  later  than  WEDNES- 
DAY NOON,  and  advertisement  text  and  blocks  must  reach  the 
offices  as  much  earlier  as  possible,  but  not  later  than  TUESDAY 
EVENING,  during  the  continuance  of  the  War.  Advertisementi 
of  all  kinds  of  which  no  proofs  are  required  before  first  insertion 
can  be  accepted  up  to  FIRST  POST  THURSDAY  MORNING. 


THE  POINT  FIVE  TARIFF. 

We  are  among  those  who  have  alway.s  favoured  the  Pouit 
Five  tariif  for  the  domestic  user  as  bemg  a  simple  tarifE 
which  would  lead  to  satisfactory  expansion  in  this  direction 
of  electricity  snpph-.  We  are  aware  that  it  has  been  severely 
criticised,  but  in  our  opinion  it  is  bemg  fully  justified. 
Undoubtedly,  the  advantages  of  such  a  tariff  are  many. 
First  of  all,  it  is  essentially  simple  for  the  consumer.  Agam , 
an  error  in  computmg  the  energy  that  is  taken  by  a  con- 
simier  will  not  make  a  gi-eat  difference  in  the  total  sum  paid 
for  light  (owmg  to  the  influence  of  the  fixed  charge),  and  an 
error  m  metermg,  for  the  same  reason,  is  not  so  important. 
With  a  heating  and  cooking  load,  however,  the  fixed  charge 
has  less  effect.  Further,  this  tariil  leads  to  the  extension 
of  lightijig,  the  tendency  behig  to  iUimiinate  the  whole  of 
the  house  mstead  of  only  the  more  important  parts,  lamps 
of  higher  candle-power  also  being  used  ;  and  consumers 
become  less  careful  m  switching  off  the  light,  so  that  the  load 
factor  becomes  higher.  These  remarks  refer  to  a  purely 
lighting  load. 

All  these  advantages,  and  much  more  besides,  are  set  forth 
the  report  by  Messrs.  A.  S.  Bl.\ckm.\x  and  T.  Roles  on  the 
"  Praciical  Result  of  the  Point  Five  Tariff,"  which  report, 
was  pr&sentetl  on  behalf  of  the  Pouit  Five  .Association  and 
was  read  before  the  Incorporated  Municipal  Electrical 
Association  yesterday.  As  it  happens,  neither  Bradford 
nor  Sunderland,  the  undertakings  for  which  the  authors  are 
respectively  responsible,  is  a  good  example  for  showuig  to 
the  full  the  great  advantages  of  the  Point  Five  tariff,  for 
the  simple  reason  that  in  neither  of  these  towns  has  a  great 
point  been  made  of  electric  heating  and  cooking,  and  neither 
undertaking  has  the  advantage  of  hiring  powers.  The 
report,  therefQi.c,  is  lai-gely  a  consideration  of  the  Point  Five 
tariff  as  compared  with  the  flat  rate  tariff  for  lighting  only. 
Merely  in  its  restricted  operation  in  this  direction  the  Point 
Five  tariff  has  pouits  in  its  favour,  but  in  our  opinion  the 
really  serious  advantages  are  in  connection  witli  thetlevelop- 
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ment  of  the  heating  and  cooking  load,  and  in  this  direction 
its  influence  is  far  more  important  than  any  other.  Assuming 
however,  that  a  soimd  start  has  been  made  with  lighting, 
and  that  the  revenue  in  this  direction  has  been  secured,  then, 
provided  the  miits  for  heating  and  cooking  can  be  supplied 
at  a  flat  rate  of  0-5d.,  all  must  be  well. 

In  the  figures  given  for  Bradford  it  is  rather  surprLsuig  to 
note,  m  one  of  the  tables,  that  the  revenue  per  house  under 
the  Point  Five  tariff  is  less  than  the  revenue  luider  the  flat 
rate,  ha\Tng  regard  to  the  fact  that  the  fixed  charge  was  put 
at  such  a  value  as  to  make  the  revenue  approximately  equal 
under  the  conditions  then  existuig.  We  can  only  conclude 
that  the  difference  is  due  to  the  advent  of  metal  filament 
lamps,  because  there  must  be  something  faulty  if  a  change 
of  this  kind  leads  to  a  reduction  in  revenue  imder  the  con- 
ditions assumed.  Moreover,  contradictory  figures  are  given 
elsewhere. 

We  also  notice  that  figures  are  given  for  the  diversitv 
factor  of  domestic  consumers.  These  figures  are  based  upon 
the  maximum  kilowatts  installed  by  each  consumer  instead 
of  the  maximum  demand.  We  have  on  previous  occasions 
pointed  out  that  figures  obtained  in  this  way  do  not  give 
the  true  diversity  factor,  and  we  think  they  can  only  be 
misleading.  Moreover,  there  is  great  difficulty  in  knowing 
what  apparatus  consumers  have  on  the  mains  to  an  accuracy 
which  will  permit  a  deduction  of  diversity  factor  to  three 
figures.     It  is  really  not  possible. 

There  are  many  interesting  points  set  out  in  the  report, 
and  among  these  we  notice  that  there  is  some  tendency  to 
permit  a  variation  in  the  assessment  value  where  this  is  used 
as  a  basis,  m  order  not  to  penalise  those  hoiLseholders  who 
happen  to  have  gardens.  This  is  certainly  a  move  in  the 
right  direction,  and  we  hope  it  will  become  better  recognised. 
As  to  the  actual  percentage  that  is  taken  on  the  rateable 
value,  this  varies  considerably,  and  it  is  sometimes  argued 
that  it  should  be  a  higher  percentage  for  large  houses  than 
for  small,  the  idea  being  that  large  houses  give  the  lower 
load  factor.  This  may  be  so  as  regards  light,  but  we  do  not 
think  it  is  the  case  for  other  uses,  and  it  is  significant 
that,  whereas  in  Sunderland  the  percentage  increases  with 
thesizeof  the  house,  in  Blackpool  the  percentage  decreases. 
Evidently  there  are  differences  of  opinion  in  this  matter. 

It  is  interesting  to  note  the  great  differences  between 
various  imdertakings  in  the  nxmiber  of  luiits  consumed  by 
houses  of  a  given  rateable  value.  Thus,  at  Blackpool  the 
number  of  units  is  about  three  or  four  times  as  large  as  at 
Barnes.  There  are  a  few  cases  where  hiring  powers  have 
been  obtained,  and  in  such  instances  the  increase  m  the 
number  of  imits  sold  is  very  noticeable.  Again ,  the  revenue 
per  house  varies  verj'  considerably,  and  we  notice  that  St. 
Marylebone  occupies  the  enviable  position  of  obtaining  a 
yearly  revenue  of  £3(5.  12s.  per  house,  whereas  York  only 
obtains  a  modest  £(5.  (js.  Mr.  Se.\brook  evidently  has  a 
good  recipe  for  meeting  his  high  capital  charges. 

There  have  been  not  a  few  engineers  who  considered  that 
many  difficulties  would  crop  up  through  the  adoption 
of  a  Point  Five  Tariff  owmg  to  heavier  mains  being 
required  to  carry  the  resulting  load.  So  far,  liowever, 
judging   liy  tlio    ropli(K    iccpivod    frotii    ii    mnnbiT   of    llic 


midertakuigs,  very  little  difiiculty  has  been  experienced  in 
this  direction. 

h\  conclusion,  we  may  say  that  the  future  of  the  Point  Five 
Tariff  appears  in  every  way  to  be  satisfactory.  There  may 
be  dift'erences  of  opinion  as  to  what  primary  charge  should 
be  adopted,  and  in  some  undertakings  it  may  even  be  felt 
that  a  secondary  charge  as  low  as  0-5d.  would  not  be  justified, 
or  even  that  tariffe  of  this  kind  might  be  misuitable  to  the 
needs  of  the  locality ;  but  such  differences  of  opinion  must 
always  arise  in  these  matters.  On  the  whole,  however,  we 
feel  that  progress  in  domestic  electricity  supply  m  the  near 
future  will  be  made  largely  on  the  lines  of  the  Point  Five 
Tariff. 


REVIEWS. 


Copies  of  the  undermentioned  works  can  be  had  from  The  Electriciam  Officas,  post 
free,  on  receipt  of  published  price,  adding  3d.  for  Jjooks  published  under  2s.  Add 
10  per  cent  for  abroad  or  for  foreign  books.] 


Dynamometers.  By  Rev.  F.  J.  Jervis-Smith,  F.R.S.  Edited  and 
amplified  by  C.  V.  Boys,  F.R.S.  (London  :  Constable  &  Co.,  Ltd.) 
Pp.  xvi.+267.     14s.net. 

Wearers  of  the  cloth  manifesting  an  intelligent  interest  in 
engineering  work  are  by  no  means  uncommon,  but  those  classed 
outside  the  ranks  of  amateurs — those  possessing  engineering 
instincts  amplified  by  speciaUsed  knowledge  of  engineering 
practice  and  possibiHties — are  rare  indeed.  Undoubtedly  the 
author  of  this  book  was  one  of  the  rare  ones. 

The  author's  natm:al  aptitude  for  scientific  investigation 
received  considerable  impetus  on  his  appointment  to  the  head- 
ship of  the  Millard  Engineering  Laboratory,  Trinity  College, 
Oxford.  There  he  was  in  a  position  to  conduct  research  and 
to  contribute  Papers  upon  many  subjects  to  the  Royal  Society 
and  other  institutions.  It  would  seem,  however,  that  for  quite 
a  long  time  his  energies  were  specially  directed  to  one  subject — 
dynamometry — so  laying  the  foundation  of  this  book.  Owing 
to  his  decease  before  the  completion  of  the  manuscript.  Prof. 
Boys'  name  ajspcars  on  the  title  page  as  editor. 

As  a  whole  the  subject  is  well  handled.  In  orde*  to  show  the 
lines  along  which  development  has  proceeded  quite  a  large 
portion  of  the  book  is  historical  and  descriptive  in  character. 
The  magnitude  of  the  work,  even  from  this  standpoint,  must 
come  as  a  surprise  to  the  average  reader  ;  yet  on  consideration, 
it  need  not  occasion  surprise,  since  all  engineers  are  very 
directly  concerned  in  the  measurement  of  energy  in  some  form 
or  other. 

The  first  three  chapters  are  introductory,  deahng  with 
fi-iction  and  planimeters.  In  the  second  cliapter  it  seems  as  if 
no  really  practical  end  is  gained  by  considering  at  length  the 
"  method  of  least  squares  "  ;  results  obtained  by  plotting 
observations  on  squared  paper  are  generally  more  in  keeping 
with  the  accuracy  of  tlie  observations,  whilst  the  time  saved 
must  be  appreciable.  It  is  doubtful  whether  devoting  five 
pages  to  simple  graphical  work,  presumably  already  well  known 
to  probable  readers  of  this  book,  is  justifiable  ;  apparently  it 
would  have  been  better  to  utilise  these  five  pages  in  augmenting 
the  matter  upon  aeronautic  dynamometers,  a  subject  upon 
which  no  very  great  amount  of  data  is  readily  obtainable. 
Three  pages  of  printed  matter,  two  drawings  and  two  photo- 
graphs seem  somewhat  insufficient  for  aeronautics.  Also,  the 
eight  pages  given  to  sliip  mode!  dynamometry,  excellent 
though  they  be,  are  too  few  to  give  more  than  a  very  general 
idea  of  a  higlily  important  branch  of  ongijiecring  work. 

Ffjr  liirgo  powers,  torsion  power  measuring  machines — trans- 
mission dynamometers — came  into  being  witli  the  application 
of  steam  turbines  to  marine  propulsion.  A  quotation  is  made 
on  ])age  2(J.")  from  tlie  account  of  Mr.  Denny's  experiments  con- 
diuted  in  his  works  and  on  board  the  '"  Queen  Alexandra  "  as 
recorded    in  the  "  Triins:ie( inns  "  of   the  Instidilidii   (if  Naval 
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AicMtectSj  1907.  The  anthor^s  interpolation,  in  brackets,  on 
page  205,  seems  to  he  quite  wrong  in  deduction.  It  may  be 
well  to  point  out  for  the  sake  of  future  editions  that  recipro- 
cating steam  engines,  running  at  750  revs,  per  min.,  for  the 
purpose  of  ship  propulsion  are  extremely  rare.  The  "  Queen 
Alexandra  "  was  the  second  passenger  steamer  fitted  with 
Parson's  steam  turbines  (in  lieu  of  reciprocating  engines)  for 
propulsive  work.  In  this  chapter  five  forms  of  torsion  meters 
are  considered. 

A  reasonable  treatment  of  absorption  and  transmission  tj^es 
of  dynamometers  using  electrical  and  optical  means  to  reach 
the  end  in  view,  as  well  as  the  usual  mechanical  methods,  is 
found  in  the  remaining  chapters.  One  very  good  chapter 
treats  of  the  testing  of  internal-combustion  engines  for  motor 
car  and  aeroplane  service,  and  mention  is  made  of  Lanchester's 
ingeneous  worm-drive  method.  A.  C. 


THE  DEVELOPMENT  OF   THE  DERBY   ELECTRICITY 
UNDERTAKING. 

(Concluded  from  par/e  393.) 

The  power  supply  has  developed  most  encouragingly  in 
recent  years,  owing  to  low  prices  and  easy  hire  terms  for  motors. 
'Ih?  Corporation  have  out  on  hire  ^lone  over  600  rnotprs  of  all 
sizes.     The  output  in  every  direction  (except  street  lighting) 


6' — ^H.  Polk  with  Branch  to  KKntE-sroN  11  mi.  m -n 

iJl.SCONNBC'TINO  BoX. 

ha.s  larg.'Iy  iuc  r.a.serl  during  the  pa.st  year  (..uuf;  l<>  Unn;  h.ing 
many  firms  in  D.wl.y  wiio  are  engaged  on  the  production  of  war 
mutcrial. 

It  1ms  always  Ix-i-n  (lie  juilicy  of  tlio  depaitinent  to  bring  in 
th.-  .lom.Mtic-  coiiHimin-.  iind  t.>  iMTHUicdr  liiin  (n  ii.sc  (he  M«ivic.' 
f-t  iiK.i.-  piirpomw  tlum  hut.;  Il^lltillg.     A  '•  real  live  '"  .sliow 


room  and  demonstration  kitchen  in  London-road  are  centres 
of  attraction  in  the  town^  and  it  is  principally  due  to  that  fact 
that  Derby  has  made  such  excellent  progress  in  electric  cooking 
and  heating.  Since  the  domestic  consumer  has  the  option  of 
taking  his  whole  supply  on  the  rateable  value  basis  of  10  per 
cent.,  plus  a  runijing  charge  of  Jd.  per  imit,  coupled  with  low 
terms  of  hirs  for  cookers  and  radiators,  there  is  every  encourage- 
ment for  him  even  to  be  lavi.sh  iu  his  uses  of  electricity. 

The  reconstruction  scheme  above  described  in  outhne  has, 
we  understand,  already  justified  itself ;  the  total  costs  (ex- 
cluding capital)  charges  have  dropped  from  the  high  figure  of 
0-89d.,per  unit  sold  to  0-73d.  in  the  past  nine  months,  and  a 
further  great  improvement  is  anticipated  in  the  current  year, 
m  spite  of  prevailing  abnormal  conditions. 
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Fic..  0. — 4,000-voLT  LrxE.    Terminal  Pole  to  take  Cable 

UNDERCiROUXD  TO   .WOID   BANK   OF  TeLEGBAPU   WiRES. 

The  Corporation  has  also  given  a  strong  lead  to  the  towns- 
jn'ople  in  the  electric  batter}-  vehicle  line.  The  electricity  de- 
partment has  in  daily  use  a  5  cwt.  Mossay  vehicle,  and  the 
traniways  department  uses  an  Edison  electric  tower  wj^ggon, 
wliilc  the  (luestion  of  electric  motor  'buses  is  under  considera- 
tion by  the  latter  department. 

'.rhe  foregoing  passes  briefly  in  review  the  successive  stages  of 
tlie  develojimeJit  of  an  interesting  electricity  undertaking.  In 
great  measure  it  serves  U>  illustrate  how.  by  a  close  study  of 
local  conditions  and  tijc  diaiaitcr  of  the  ])rospective  load,  a 
pioneer  electricity  works  can  lie  remodelled  while  yet  in  service, 
and  its  operating  costs  consistently  brought  down  to  the  level 
of  those  of  completely  modern  jilants.  The  credit  for  this  none 
too  simple  achievement  belongs  to  Mr.  T.  ]'.  Wilinshurst  and  a 
Icyul  staff.  !\lr.  Wilmsinirst'.-i  xi'al  for  eieclricity  su])ply  is  ni 
that  j)i'acti(al  chaiarter  wliicli  achieves  results,  and  in  t'.hanking 
him  foi  showing  us  his  new  jilant  and  transmission  line  and 
sujiplying  the  material  and  illustrations  for  the  foregoing 
article,  we  woiihl  like  ti>  coiixplimcnt  hini  upon  liic  substantial 
progress  which  he  ha"  maih'  since  he  1(mi1:  imitrol  of  the 
undertaking. 
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ELECTRIC  POWER  SUPPLY  IN  WAR  TIME. 


The  call  for  munitions  has  been  heard  and  answered  through- 
out the  length  and  breadth  of  the  land.  If  the  saying  is  true 
that  this  is  an  engineers'  war,  electrical  engineers  must  claim 
a  considerable  proportion  of  the  credit,  for  to  their  efforts  must 
be  attributed  tiie  cnmpletion  of  much  that  the  purely  mecha- 
nical engineer  has  begun.  AVe  realised'  in  tlie  earlv  stages  of 
the  war,  that  tlie  electricity  supply  undertakings  throughout 
the  Country,  both  company  and  municipal,  would  experience  an 
exceptional  demand  for  the  electric  service  for  power  purposes 
to  drive  machinery  employed  in  the  production  of  war  material 
0^  every  description.  In  response  to  a  circular  letter  which  we 
sent  round  to  a  number  of  the  principal  undertakings  we  had 
rephes  which  could  leave  no  doubt  whatever  in  the  mind  that 
electric  power  supply  has  been  and  is  playing  a  prominent  and 
important  part  in  this  war.  While  the  war  continues  it  is  not 
possible  to  publish  specific  information  on  the  subject.  For 
perfectly  obvious  reasons  such  facts  must  not  be  made  known, 
even  presuming  them  to  be  available. 

The  provincial  electricity  undertakings  should  have  a  fine 
record  at  the  end  of  the  war  with  which  to  prove  conclusively 
the  argument  which  for  years  they  have  been  advancing,  thilt 


claim  103  h.p.,  the  biscuit  maiiufacturers  no  less'than  180'h.p., 
clothiers  29  h.p. ,  engineers  24  H.P.,  iaundTies"18'H.p.,''brewers 
28  H.P.,  prepared  food  manufacturers  50'h.p.,  and  paper'board 
manufacturers  30  h.p.,  &c.  The  demand  throughout  the'district 
has  been  wAl  above  normal,  and  the  ebctricity  department, 
far  from  being  slack  owing  to  lighting  restrictions,  has  been 
exceptionally  busy  catering  for  the  new  power  load.  Of  course, 
the  whole  of  t\v.  demand  is  not  attiibutable  to  war  conditions, 
because  certain  trades  within  this  district,  as  in  other  places  in 
London  and  the  provinces,  are  in  a  quite  normal  state.  The 
area  adjoining  that  of  Stepney  on  the  east  is  supplied  with 
electrical  encigy  by  the  Poplar  Borough  Council,  the  system 
being  presidv,d  over  by  a  progressive  member  of  the  Point  Fives 
Association,  Mi-.  J.  Horace  Bowden.  At  the  present  time"the 
Poplar  electricity  undertaking  enjoys  the  almost  unique  dis- 
tinction of  having;  lowered  its  charges  for  electrical  energy  during 
the  war.  This  jmlicv  is  in  itself  an  index  of  the  character 
of  the  demand  for  tiic  service  for  power  purpo.ses.  Mr.  Bowden 
informs  us  that  in  spite  of  the  somewhat  severe  lighting  restric- 
tions, the  outptit  is  still  20  per  cent,  above  that  of  the  corre- 
sponding period  last  year.  He  has  kindly  given  us  a  few 
figures  wliic  li  ri(  cinl  tlie  rti  ti\itii's  of  the  department  during 
six  hioiiths  uiiiln  Will  ((iiiditions,  th(>se  figures  being  compared 
with  those  of  the  six  months  preceding  the  war.     For  the  pro- 


ENERAf.   ViKW  or  5.000  KW.    ViCKERs"    Tl'RIiO-.Al.TERX.iTOR. 


the  electric  motor  is  the  ideal  industrial  power  agent,  and  in 
areas  in  which  many  manufacturing  interests  are  congregated 
there  is  no  more  econohiical  method  of  driving  productive 
machinery.  Practically  all  the  gi-eat  centics  of  industrial  and 
commercial  activity-  -Bristol,  Hii-hliiigliaih.  Shefiiold,  JJaii- 
chester,  Liverpool,  Glasgow,  New<;i<ll."  iinoh-tviie.  Hull, 
Nottingham,  Leicester  and  Luton  an-  .iMr  to  record  the 
employment  of  electric  motors  to  good  advantage  in  achieving 
the  national  aim  and  either  piling  up  the  munitions  or  of 
e'luijiping  the  armies  which  we  are  putting  into  the  field. 

in  London  the  tale  is  taken  up  in  much  the  same  strain,  and 
the  electricity  departments  dealing  with  the  connecting  up  of 
motors  and  power  services  have  been  busier  than  ever  they  were 
before  the  war. 

vVe  are  unable  to  go  into  details  on  this  interesting  matter, 
but  .some  idea  of  the  extent  to  which  electric  motors  have  been 
in  demand  for  purpo.ses  may  Ije  "athered  from  the  records  of 
the  Stepney  Borough  Council  eh-ctiicitv  department,  which 
show  that  duiing  March  last  upwards  of  6fX)  h.p.  ol  additional 
electric  motors  were  connected  to  the  mains.  Mr.  W.  C.  P. 
Tapper,  the  borough  electrical  engineer,  showed  us  a  li.st  of  tlie 
trades  among  which  these  motors  were  used.     The  builders 


duction  of  sinall  arms,  rifles,  &c.,  196  h.p.  additional  lias  been 
connected  up.  The  factories  engaged  in  this  work  consumed 
upwards  of  84,0(X)  units  during  six  pre-war  months,  and  412,000 
Units  duiiiifl  six  war  months.  Clotliing  factories  are,  of  course, 
exceptiohiilly  bu.sy  just  now,  a  fact  which  the  figures  relating 
to  the  Poyilar  factories  illustrates.  We  understand  that 
9.5  H.p.  in  motors  have  be(ui  put  in  and  the  energy  consumption 
was  34,000  units  six  months  liefure  and  1 1  i  ,1J0(»  units  during  the 
war.  Foodstuti'  manufacturers  have  added  ajiproximatcly  a 
third  to  their  energy  coiisunijition  before  the  war,  and  chemical 
works  upwards  of  ."Jd  per  cent.  Motors  have  al.so  been  installed, 
in  some  cases  for  tetiijiorary  .service,  to  supplement  or  displace 
gas  and  .steam  engines.  Woodworking  shops,  turning  out 
liiaterial  for  huts,  rifle  butts,  &,c.,  show  an  increase  of  180  H.p. 
Tents  and  tarjiaulins  have  demanded  an  additional  115  H. P., 
saddlery  5  ii.p.,  jMuitoons  25  ii.P.,  underclothing  15  h.p.,  and 
tailoring  20  h.p.  There  has  also  iieen  a  considerable  increased 
output  to  report  among  ship-rejiairing  yards,  box  and  case 
manufactur(;rs,  saw  mills,  and  general  engineering  shops. 

While  the  municipalities  throughout  the  country  have  been 
exceptionally  busy  in  giving  botli  ordinary  and  emergency 
power  supply  to  various  imlnstiics  in  I  heir  districts,  the  com- 
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panv  Tindertakings,  both  in  London  and  the  pro\'inces,  have 
also  been  contributing  their  share  of  the  productive  work  upon 
war  material.  As  in  the  case  of  the  ijiunicipaUties,  we  have 
experienced  some  little  difficulty  in  obtaining  specific  informa- 
tion on  this  subject,  but  the  experience  of  the  Yorkshire  Electric 
Power  Co.,  as  cited  bv  3Ir.  X.  B.  AVoodhouse,  may  be  taken  as 
typical.  We  gather  from  Mr.  Woodhouse  that  the  activities 
of  the  company  have  recently  been  mainly  from  the  dii'ection 
of  extensions  to  existing  powci  consumers  on  their  mains, 
man}-  of  whom  are  engaged  on  Government  work.  Some  of  the 
factories  have  entirely  changed  the  character  of  their  product. 
The  carpet  manufacturer,  for  example,  is  now  working  day  and 
night  producing  blankets  and  rugs.     Mr.  Woodhouse  states 


Fig.  2. — Vicker-s'  250k.v.a.  Rotaky  Converter  and  A.C.  Booster  Set. 

that  a  numljcr  of  emergency  supj)lies  have  been  given,  notably 
to  an  explosive  factory,  200  h.p.,  a  wooUen  factory  working  on 
khaki  cloth  50  h.p.,  the  lighting  and  equipment  of  an  alien  and 
prisoners'  camp  JiO  h.p.,  lighting  of  the  new  training  camp  for 
the  Barnsley  battalion  25  H.P.,  an  engineering  works  producing 
trench  pumps  150  h.p.,  and  a  chemical  and  explosive  works 
50  n.r. 

A  number  of  existing  consumers  have  also  taken  ad- 
vantage of  the  facilities  which  the  electric  service  affords 
for  extension  in  a  rapid  and  economical  manner.  Amongst 
these  may  be  cited  tlie  case  of  a  rug  manufacturer  who 
installed  60  additional  looms  driven  by  a  40  h.p.  motor 
and  a  further  60  h.p.  in  motors  for  preparing  machinery 
such  as  carding  and  spinning.  In 
another  case  woollen  manufacturers  built 
an  entirely  new  mill,  which  is  equipped 
with  500  H.p.  motors.  Munition  bag 
makers  installed  30  additional  looms,  and 
a  silk  waste  preparing  plant  for  the 
.same,  which  required  60  h.p.  in  motois. 
Further,  woollen  manufacturers  pro- 
ducing khaki  cloth  and  blankets  increased 
their  100  h.p.  installation  to  600  h.p., 
displacing  a  producer  gas  plant  whicli 
had  proved  uneconomical  and  unreliable. 
Mr.  Woodhou.se  states  that  upwards  of 
100  firms  among  the  consumers  of  the 
company  arc  engaged  in  the  production 
of  such  munitions  of  war  as  explosives, 
shelb,  mines,  transport  material  and 
general  infantry  equipment. 

In  the  sphere  of  isolated  power  supply  there  must  have  been 
a  considerublc,  ainoimt  of  activity  in  the  extension  of  generating 
plant  and  the  putting  down  of  motors  both  of  small  and  largi; 
output.  As  explained  in  the  opening  paragraph,  we  have 
••xjHTifnred  not  ft  little  difliculty  in  collecting  information 
on  this  mihjcct  lit  the  pre.si^nt  lime,  and  we  are  only  abh;!.) 
record  the  experience  of  firms  wlio  un?  in  a  po.silion  to  snj)ply 
materinl  whidi  may  bo  regarded  uh  typical  of  what  is  being  done 
throuKJiout  tlie  c<iuntry.     Messrs.  Vi'ckers  (Ltd.)  stat«  that  they 


have  ab-eady  executed  a  number  of  orders  for  electrical  plant 
directly  and  indirectly  connected  with  the  production  of 
nnmitions  of  war.  Their  high-speed  turbo-alternators  have 
been  in  considerable  demand,  and  these  have  ranged  in  out- 
put from  ],000k'w.  at  3,000  revs,  per  min.  to  5^000  kw.  at 
1 ,500  revs,  per  min.  A  number  of  these  machines  have  been 
fitted  with  air  filters  both  of  the  wet  and  dry  type,  these  acces- 
sories being,  of  course,  supplied  by  the  purchaser  of  the  gene- 
rating plant.  Slow-speed  direct-current  generato)-s  have  also 
been  dehvered.  aud  tliese  have  varied  in  size  from  about 
200  kw.  to  LSOOkw.  Several  of  these  are  for  dii-ect  coupling 
to  steam  engines  of  the  high-speed  enclosed  type,  and  some  of 
the  larger  are  being  gear  driven  from  steam  tm-bines.  Illus- 
trations of  the  standard  pattern  of  Vickers'  5,000  kw.  tui'bo- 
alternators  are  given  herewith.  In  these  machines  the  stater 
frame  is  of  cast  iron,  the  insulated  steel  stampings  being 
threaded  into  it  with  suitable  ducts  arranged  at  intervals  for  the 
cooling  air.  The  stampings  are  subjected  to  hydraulic  pres- 
ure  in  batches  as  they  are  built  up,  and  finally  held  between  end 
tes  secured  to  the  frame  by  steel  keys.  The  conductors 
are  laminated  copper  moulded  in  micanite 
with  leatheroid  slot  linings,  and  are 
retained  in  the  slots  by  wedges.  At 
the  ends  the  coils  arc  anchored  to  the 
frame  to  prevent  movement  under  short 
(ircuits.  The  rotor  is  of  the  solid  type 
made  of  Vickers'  best  axle  oil-hardened 
steel,  the  rotor  coils  being  of  the  con- 
centric type  insulated  from  each  other 
and  from  the  slots  and  secured  by  wedges. 
Ventilating  air  is  forced  through  ducts  in  the  rotor  and 
stator,  the  arrangement  being  such  as  to  ensure  even 
cooling  throughout  tlie  machine.  In  many  cases  the  air 
filters  are  provided  by  the  purchasers,  but  in  one  of  the 
5,000  kw.  sets  on  order  where  they  supply  the  filter,  a 
wet-air  type  is  being  used. 

Messrs.  Vickers  also  inform  us  that  where  emergency  supplv 
of  energy  has  been  required  they  have  furnished  a  number  of 
rotary  converters  varjong  in  output  from  150  kw.  to  500  kw. 
L^pwards  of  20  of  these  sets  have  been  supplied.  Tliey  are 
generally  of  the  self-starting  type  and  fitted  with  alternating- 
current  boosters,  where  a  wide  range  of  direct-current  voltage 
regulation  is  required.  They  have  also  experienced  a  consider- 
able demand  for  direct-current  and  alternating-current  motors 
of  100  h.p.  aud  upwards.  A  number  of  these  are  used  for 
driving  hydraulic  pumps  through  gearing,  the  pumps  being 
used  in  conjunction  with  presses  employed  on  munition  work. 
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The  Vickers'  system  of  a  [ilanei-  drive  have  also  been  in  con- 
siderable demand,  and  a  number  of  orders  have  been  executed 
for  standard  motors  and  eciuipincnts  for  the  driving  of  jilaning 
machines  used  in  connection  wit  h  munitions  work.  Wo  gather 
that  the  work  of  the  elect  riciil  dipartment  of  the  coni]iany  has 
been  (axed  to  its  utiiuist  to  kc('|)  jiace  with  the  iiiinie<liate 
rei|uirements  of  the  -Adniiniity  for  naval  jiiirposes,  and  the 
mimber  of  men  employed  in  tiiis  connection  has  considerably 
increased  since  the  outbreak  of  tlie  war. 
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RECENT  EXTENSION  OF  PLANT  AT  SALFORD. 


Tke  Salford  electricity  undertaking  was  one  of  the  first 
single-phase  installations  put  down  in  this  country.  The 
original  plant  was  installed  at  a  small  station  in  Strawberry- 
road,  and  comprised  a  number  of  horizontal  engines  rope 
connected  to  single-phase  Lowry  Hall  alternators.  The 
station  enjoys  such  distinction  as  may  attach  to  the  fact  that 
the  first  Fcrranti  cellular  high-tension  switrhboavd  was  put  in 
to  control  the  supply  from  the  machines.  Wo  do  not  propose 
to  tracelthe  development  of  the  undertaking  from  these 
humble  beginnings.  At  an  early  stage  it  was  realised  that  the 
demand  for  electrical  energy  in  the  district,  coupled  with  the 
fact  that  a  comprehensive  system  of  electric  trams  was  being 
laid  down  by  the  Council,  would  not  admit  of  an  extension  of 
the  single-phase  plant.  When  a  direct-current  station  was 
decided  upon  it  was  built  at  a  point  some  distance  from  the  old 
station,  and  more  conveniently  located  in  respect  of  canal  and 
railway  facilities.  At  one  time  the  engine  room  of  the  Frederick 
road  station  was  considered  in  every  way  typical  of  good 
central  station  practice  in  reciprocating  engines  and  direct 
coupled  medium-speed  multipolar  generators.  The  march  of 
engineering  events  has,  however,  placed  the  mark  of  antiquity 


CROCS     SECTION 
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on  this  ])ortion  of  the  equipment,  and  the  somewhat  long  and 
varied  line  of  engineers  who  had  charge  of  the  plant  have  each 
had  to  grapple  with  problems  of  bringing  it  up  to  date.  The 
present  borougii  electrical  engineer,  Mr.  J.  A.  Robertson,  who 
came  to  Salford  with  an  excellent  record  from  the  Greenock 
undertaking,  was  not  long  in  discovering  that  it  was  necessary 
to  increase  tlie  cajjacity  of  the  station,  and  in  a  measure  which 
would  provide  (or  the  growth  of  the  demand  in  the  district  for 
.some  little  time  to  come. 

In  analysing  the  problems  jjresented  by  the  need  for  exten- 
sion, Mr.  Robertson  was  initially  confronted  with  the  difficulty 
of  a  restricted  sit(^  and  the  fact  that  all  the  available  s[)ace  was 
fullv  occupied  with  the  eight  engine  sets  and  three  direct- 
current  turbo  sets,  having  a  total  capacity  of  it, 400  kw.  The 
immediate  problem  was  to  provide  for  the  growing  demand, 
and  behind  this  was  the  question  of  jilacing  the  undertaking 
in  a  ])osition  to  meet  all  future  requirements.  To  .solve  the 
lallcr  difficulty  would  re({uire  either  the  complete  modernising 
and  r(!-e<niii)inent  of  Freclerick-road  works  or  the  erection  of  a, 
iit^w  station  on  another  site. 
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When  Mr.  Robertson  took  control  Le  decided  that  an  extra 
high-tension  system  of  generation  should  be  adopted,  and  to 
meet  the  immediate  requirements  of  the  situation  a  5,000  kw. 
turbo  set  was  ordered.  It  was  found  that  this  set  could  be 
erected  in  place  of  one  of  the  existing  800  kw.  reciprocating 
units.  The  order  was  placed  in  June,  1914,  and  erection  com- 
menced at  the  end  of  August,  the  set  being  completed  and 
finally  put  into  commission  on  November  5,  1914.  This  pro- 
bably constitutes  a  record  for  delivery  and  erection  of  a  unit 
of  this  size. 

The  general  lay-out  of  the  entire  site  at  Frederick-road  is 
shown  in  the  plant  of  Fig.  1.  It  will  be  noticed  that  at  the 
end  of  the  engine  room,  remote  from  the  switchgear.  three 
turbo-generators  have  been  installed.  Each  of  these  has  an 
output  of  1,000  kw.,  and  each  is  of  the  direct-current  tvpe. 
These  machines  were  put  down  to  suppleinent  the  early 
equipment  of  800  kw.  fl}-wheel  t}-pe  units.  It  will  be  noticed 
from  the  plan  that  the  first  inachine  was  piit  down  at  the  far 
end  of  the  engine  room  in  the  place  of  one  of  the  800  kw.  linits. 
The  other  two  were  installed  in  an  extension  building  imme- 
diately adjoining  the  economiser  house. 

The  manner  in  which  this  plant  has  been  put  down,  complete 
with  its  condenser  equipment,  upon  the  same  floor  area  as  that 
pre\-iously  occupied  by  one  of  the  800  kw.  reciprocating  sets. 


ing.  Two  of  these  nozzle  blocks  are  arranged  in  such  a  way 
that~they  wUl  .be  cut  but  when  running  on  small  loads  for  a 
long  time.  It  should  be  noted  that  these  operations  are  auto- 
matically performed  by  the  governor.  Special  glands,  dd,  are 
provided  at  each  end  of  the  cylinder.  The  bearings  ee  are 
separated  from  the  glands  by  small  isolating  chambers  which 
divide  the  cyhnder  from  bearing  housings  and  casings  in  which 
the  parts  requiring  lubrication  are  placed,  and  which  need  to  be 
kept  cool.  The  covers  of  the  bearing  housings  can  be  easily 
and  quickly  removed  ■without  disturbing  any  other  section  of 
the  machine.  The  spindle  is  maintained  in  its  correct  relation 
vnth  the  cyhnder  by  registering  block/.  The  main  governor 
is  driven  through  a  worm  and  wheel  from  the  main  shaft.  At 
the  extreme  end  of  the  sliaft  is  the  safety  governor  h.  and  at  the 
opposite  end  is  the  couphng  k.  The  oU  pump  which  dehvers 
oil' to  the  main  bearings  is  driven  by  a  vertical  shaft  through 
bevel  gears  from  the  main  governor  shaft.  The  oU  from  the 
pump  is  delivered  direct  to  the  cooler,  whence  the  oil  is  forced 
through  the  various  bearings  ;  it  returns  by  gra%'ity  from  the 
bearings  to  the  oil  tank.  An  auxiUary  oil  pump  is  provided 
for  pui-poses  of  starting.  f-      ;    . 

The  condenser,  which,  as  has  already  been  said,  is  placed 
immediately  below  the  turbine,  is  capable  of  maintaining  a 
normal  vacuum  of  21},  in.  at  full  load  of  the  macliine.     In  con- 
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is  shown  in  Fig.  2.  In  order  to  include  tlic  condenser  ujjon 
the  same  floor  area  as  the  generator,  the  position  of  the  latter 
had  to  be  raised  to  the  level  of  the  gallery  which  extends  along 
onejside  ol  the  engine  room.  By  adopting  this  course  it  was 
po.s.siblc  to  erect  a  structure  which  contained  the  condenser 
equipment  in  its  lower  part,  and  which  was  surmounted  by 
the  turbine  and  alternator.  The  position  of  this  unit  in 
relation  to  the  other  portion  of  the  plant  is  clearly  shown  on 
the  plan  in  Fig.  1 . 

The  extension  unit  comprises  a  5,000  kw.  three-phase  50- 
pi-rioJ  6.60f)-volt  turbo-generator  riinhihg  at  1,500  revs,  per 
min..  and  having  an  overload  capacity  on  emergency  of 
7,500  kw.  The  turbine  is  of  the  impulse  type,  in  which  the 
energy  in  the  steam  is  converted  into  velocity  energy  in  tlie 
fixed  blades  and  absorbed  as  mechanical  energy  in  the  niovins; 
blades.  This  process  takes  place  in  a  number  of  .stages.  The 
expansion  of  the  steam  from  the  boiler  to  the  condenser  is 
carrii-d  out  in  successive  stages,  the  number  of  which  de])ends 
upon  the  pressure  range  and  relative  steam  and  blade  velocity. 
The  longitudinal  .section  through  the  turbine  is  shown  in  Fig.  3. 
The  nioviuK  blades  are  shown  at  na  and  the  diaphragm  with 
fixed  blades  or  nozzles  at  cc.  The  nozzle  blocks  through  which 
thii  Hteam  firMt  expands  are  shown  at  r.  Th(«e  are  three  in 
number.  Ope  will  deal  with  nnv  load  up  U,  half  load,  two  up 
to  inll  load,  and  tin;  third  for  overload  oi  running  mm  condens- 


junction  with  the  condenser,  two  sets  of  air  and  extraction 
])umps  are  ))rovided,  each  set  being  driven  by  a  35  H.r.  steam 
turbine  running  at  2,500  revs,  per  min.  One  only  of  these  sets 
of  pumps  is  capable  of  doing  the  entire  work.  The  circulation 
pump  is  independently  driven  by  a  50  h.p.  475  revs,  per  min. 
motor. 

Fig.  4  is  a  general  view  of  the  alternator,  which  is  of  the  com- 
pensated type,  the  end  connections  of  the  stator  being  strongly 
braced  to  withstand  the  very  considerable  mechanical  stresses 
which  are  .set  up  on  excessive  overloads  or  shoit-circuits.  The 
exciting  current  from  these  machines  is  provided  by  a  small 
direct-current  generator  direct  connected  to  the  alternator 
shaft.  The  alternator  is  cooled  by  air,  which  is  drawn  into  the 
machine  by  two  fans,  one  at  each  end  of  the  rotor  body.  Thus, 
air  enters  the  base  of  the  machine  through  a  cloth  filter,  and 
the  intake  is  located  outside  the  wall  of  the  building,  so  that 
cool  air  is  always  being  drawn  into  the  machine. 

.\s  already  explained,  tiie  site  of  the  Frederick-road  station 
is  conveniently  adjacent  to  canal  and  railway  facilities  for  the 
transport  of  coal.     The  latter  is  principally  water  borne,  ahd 
reaches  the  station  in  barges  having  a  capacity  of  18  tons.     It 
I  is  raised  from  the  canal  level  to  overhead    bunkers   by  con- 
tinuous   ))ucket   conveyors.       The    hopper  which    feeds   tne 
I  conveyor  is  sujiplied  liv  an  overhead  elccrric  jib  crftne.    The  com 
I  bunkers   have   un   approximate   capacity   of  C(H)  tons      '"'  " 
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steam-raisiiig  equipment  comprises  16  Lancashire  boilers, 
30  ft.  by  9  ft.,  each  provided  with  its  own  superheater  and 
mechanical  stoker.  Each  of  tliese  boilers  has  an  evaporative 
ca])acity  of  9,000  lb.  of  water  per  hour.  At  one  end  of  the 
Vjoiler  house  is  a  Babcock  &  Wilcox  boiler,  which  has  recently 
been  installed,  and  which  has  a  capacity  approximately  double 
that  of  the  Lancashire  type.  The  position  of  the  economisers, 
pump  rooms  and  stacks  in  relation  to  the  boiler  house  is  clearlv 
shown  in  the  plan  view  of  the  station  in  Fiu'.  1.     Thi.s  portion 


seriously  interrupted  some  years  ago  by  a  fire  which  practically 
bm-ned  out  the  whole  of  the  controlling  ecpiipment.  It  will 
be  seen  from  the  plan  that  a  separate  switch  room  is  provided 
at  one  end  of  the  engine  room,  and  this  room  gives  out  on  to  the 
latter  both  at  the  ground  floor  and  the  gallery  levels.  On  the 
I  upper  floor  are  installed  the  boards  which  deal  respectively 
with  the  traction  circuit,  both  generator  and  feeder,  and  the 
single-phase  high-tension  circuit,  which  are  still  in"  use '^ for 
uivintr  a.  supplv  for  littlitine  purposes  nn  the  (Mitskivts  of'tlio 


Fig.  4. — -Generm.  \'ie\v  of  .5.0:1()  kw.  Titrbo  Alteknator. 


of  the  plant,  together  with  the  water-cooling  equipment,  does 
not^call  for  any  special  comment,  the  design  and  construction 
generally  following  standard  lines. 

f-tThe  energy  from  the  new  alternating-current  plant  is  con- 
trolled by  a  modern  extra  high-tension  switchboard,  which  is 
housed  in  an  outbuilding  erected  specially  on  piers  and  columns 
over  the  roadwaj-  which  passes  along  the  outside  of  the  engine 
room.     The  switchgear  is  of  the  solenoid  operated  distance- 


j  borough.     These  boards  arc  of  modern  con.struct  ion,  and  the 

!  apparatus  installed   upon   them  is  of  standard  type.    Special 

j  precautions  have   been  taken  against  the  possibility  of  fire 

amongst  the  cable   connections.     These  latter  are   carefully 

separated,  and  they  pass  up  near  the  wall  of  the  switchroom 

through  insulators  through  the  floor  from  the  room  below. 

I  The    controlling   panels  are    set  well   forward  from  the  wall 

1  and  the  cables  are  carried  up  and  bridged  over  to  their  respec- 
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control  pattern,  tne-  switches  and  accessories  being  grouped 
in  brick  and  stone  cubicles  enclosed  bj'  sheet  steel  doors.  The 
general  appeardn';e  of  this  gear  is  shown  in  Fig.  6.  The  main 
switsh  oh  the  new  alternatar  unit  is  capable  of  dealing  with  a 
circuit  capacity  of  7,50r»  kw. 

The  switch  equiprn'^n^  o£  the  Frederick-roid  works  is  of  more 
than  orJirnry  iiit.!r,;.st,  if  only  for  the  fact  that  the  supply  wj,3 


tive  feeder  terminals.     Tln'icisaii  iiijiiiiilaiice  of  sijacc  at  the 
back  of  these  boards. 

Much  the  same  may  be  said  for  the  direct-current  lighting 
and  power  board,  which  occupies  a  portion  of  the  lower  floor 
of  the  switch  house.  This  latter  board  stands  near  the  centre 
of  the  lower  switchroom,  and  is  designed  for  1^  generator 
circuits  each  of  2,000  amperes  capacity  and  08  feeder  circuits 
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each  of  1,000  amperes  capacity.  The  generator  panels  are 
fitted  -with  reverse  current  circuit-breakers  at  each  pole,  and 
the  feeder  panels  have  overload  time  limit  circuit-breakers. 
The  breakers  themselves  are  mounted  at  the  back  of  the  board 
and  operated  through  links  and  levers  fi'om  the  front.  The 
general  appearance  of  this  board,  taken  as  shown  by  the 
manufactui'crs'  drawing,  may  be  gathered  from  Fig.  5.  All 
positive  connection  and  apparatus  arc  gi-ouped  together,  and 
the  same  applies  to  the  negative  side  of  the  system.  The 
'bus  bars  are  in  duplicate,  there  being  a  main  and  a  hospital 
bar ;  the  former  has-  an  equivalent  section  of  24  sq.  in.  and  the 
latter  of  12  sq.  in.  The  connections  from  the  board  are  made 
throughout  in  bare  copper.  Those  leaving  the  top  of  the 
board  are  carried  over  to  the  wall,  where  they  are  supported 
on  stone  insulators  and  connected  just  above  the  floor  level 
to  lead-covered  cables.  The  connections  from  the  bottom  of 
the  board  pass  out  from  the  floor  through  stoneware  insulators. 
The  most  interesting  featm-e  of  this  board  is  that  the  "bus  bars 
are  carried  along  the  face  of  the  panels  and  the  laminated 
brushes  of  the  cii'cuit-breakers  make  direct  contact  on  to  the 
face  of  the  bars.  By  this  simple  expedient  heavy  current 
connecting  pieces  are  avoided.  The  whole  of  the  iron  frame- 
work of  the  gear  is  encased  with  fireproof  insulating  material, 
and  particular  care  has  also  been  taken  with  the  small  wiring, 
which  is  indispensable  upon  every  switchboard.     These  sub- 


I'lo.  0. — Exterior  View  of  H.T.  Control  (iE.\K. 

eidiary  conductors  are  insulated  with  niDi-llaininuhlc.  malcrial, 
and  each  is  enclu.sed  in  a  .separate  fibre  tube.  Space  will  not 
permit  us  to  go  fully  into  the  details  of  this  gear,  but  from  an 
inspection  of  the  switch  house  at  the  time  of  our  visit  we  can 
testify  to  the  efficiency  of  the  existing  control  arrangement. 

The  extra  high-tension  control  boards  are  also  placed  in  the 
lower  of  the  two  floors  of  the  switch  house.  This  gear  operates 
the  solenoid  switches  with  the  new  alternator  which  have 
already  lieen  referred  to,  and  also  the  feeder  circuits  which 
control  the  supply  from  the  Jjancasliire  Klectric  I'ower  Co. 
The  special  ])aiiels  for  th(^  latter  are  also  eipiipped  with  .syn- 
chronising apparatus.  The  new  plant  is  interlinked  with  the 
direct-current  side  of  the  station,  rotary  converters  and  motor 
generators. 

Following  on  the  adoption  of  a  high-pressure  system  of 
generation,  converting  plant  has  been  installed  at  Frederick- 
road  of  4,.'jO<tkw.  capacity,  and  a  sub-station  having  ii  con- 
verter capacity  of  ."J.fKKI  kw.,  with  room  for  extensions,  has  been 
•Ti'fted  in  tiie  TrafTord  district,  adjoining  the  Mancliest<-r  Shij) 
Caiuil  Docks.  A  trunsfnriner  sub-.station  of  UH)  kw.  ca])acity. 
Hii])plyinK  thri-f  phase  low-tension  energy.  Ims  been  erected 
in  till'  Orilmill  ilistrict.,  and  it  is  propimcd  in  cn-ct  a  c<inverter 
nub-Htiitiiin  in  the  (Ireengiite  district  of  1,50(1  kw.  ciipacitv. 


In  view  of  circumstances  arising  out  of  the  war,  it  appears 
certain  that  the  Frederick-road  works  will  require  to  furnish 
the  whole  output  for  a  period  of  three  or  four  years  at  least, 
and  the  Committee  have  recently  recommended  the  placing  of 
an  order  with  the  British  Westinghouse  Co.  for  a  duplicate 
5,000  kw.  set.  A  set  of  similar  capacity,  with  a  turbine  of  the 
Zoelley  t^'pe  coupled  to  a  Westiughouse  alternator,  is  also  on 
order  from  IMessrs.  AVillans  &  Robinson,  so  that  there  will  be 
a  capacity  of  1.5,000  kw.  of  modern  generating  plant  available 
in  the  near  future. 

While  the  war  at  first  adversely  afiected  the  output,  the 
firms  engaged  on  munition  work  (of  which  there  are  not  less 
than  42  in  Salford)  have  lately  increased  their  demand,  and  the 
output  for  lighting  and  power  shows  an  increase  of  about 
15  per  cent,  over  the  corresponding  periods  of  last  year. 

The  effect  of  modern  jjlant  on  works  cost  has  already  made 
itself  felt,  and  the  net  balance  for  the  year,  after  paying 
increased  charges  on  account  of  interest  and  sinking  fund,  also 
increased  taxation  and  payments  to  men  on  active  service, 
amounted  to  £8,407,  compared  with  the  estimate  of  £2,210,  a 
residt  on  which  the  Electricity  Committee  are  to  be  con- 
gratidated. 

Our  thanks  are  due  to  Mr.  J.  A.  Robertson  for  furnishing  the 
above  information,  and  to  Mr.  E.  H.  L.  Dickson,  his  deputy, 
for  his  courtesv  in  showing  us  over  the  works. 


CORRESPONDENCE. 


for   the   in- 


THE  LAWS  OF  INDUCTION. 

TO   THE   EDITOR  OF   THE   ELECTKICIAX. 

Sir  :  The  Paper  by  Piof.  Blondel,  which  you  abstract  in 
your  current  issue  (page  344)  is  most  interesting  and  instruc- 
tive, and  his  ingenious  apparatus  has  given  us  an  experimental 

.     ^Ja         "       (f(N(p) 
proof  that  we  ought  to  wnfe  N  m,  and  not     ,      , 

duced  E.M.F. 

But  no  one  with  a  clear  perception  of  the  ical  nature  of 
E.M.F.  could  ever  come  to  any  other  conclusion.  The  dis- 
cussion referred  to  in  the  Paper  has  arisen  chiefly  from  the 
lack  of  insight  into  the  very  elements  of  the  matter  (probably 
hidden  by  overmuch  mathematics)  on  the  part  of  men  whose 
knowledge  has  been  very  gi-eat  indeed.  As  was  ])ointed  out 
in  a  former  letter,*  even  such  a  master  as  Clerk  Maxwell  had 
somewhat  hazy  ideas  on  E.M.F.,  for  ho  has  given  several 
definitions  which  are  utterly  inconsistent  with  one  another. 
But  the  germs  of  the  real  idea  are  to  be  found  in  his  works  and 
in  those  of  Kelvin,  while  a  definite  statement  has  been  given 
by  Ayrton  in  terms  more  or  less  equivalent  to  that  below.  In 
making  our  definition  wc  must  not  select  any  particular  kind 
of  E.M.F.,  but  seize  on  the  fundamental  fact  that  is  common 
in  all  tinch.  and  that  one  is  the  interchange  of  energy  when 
electricity  fiows.     We  may  thus  write  : — 

'■  If  electricity  would  give  out  or  receive  energy  on  jiassing 
through  a  certain  place,  then  there  exists  at  that  place  an 
E.M.F.  which  is  measured  by  the  energy  received  by  each  unit 
electricity."  The  E.M.F.  "  assists "  the  flow  where  the 
current  receives  energy,  and  "  opposes  "  it  where  the  current 
gives  out  energy.  The  definition  makes  the  former  positive  antl 
the  latter  negative. 

Now  let  us  api)ly  this  definition  to  the  probleni  in  hand. . 
There  can  only  be  an  induced  E.M.F.  if  the  circumstances  are 
such  that  a  flow  of  electricity  involves  the  receiving  ot  giving 
out  of  energy  through  the  agency  of  the  magnetic  field.  Thcie 
are  luit  two  ])ossible  sources  of  that  energy  :  that  already 
.stored  in  the  magnetic  field  (inductance  E.M.F.)  and  the  mecha- 
nical work  done  by  an  agent  causing  relative  movement  ot  the 
llux  and  circuit  (iiiotinn  K.M.K.).  The  mechanism  by  which 
t\ui  energy  exchange  takes  place  is  probably  identical  in  the 


•  '  Electric  Potential  in  AltoriiiitiiiB-oirrent  Magnetic  Fields."     TitK 
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two  cases,  for  we  associate  a  change  of  the  field  with  a  move- 
ment outwards  or  inwards  of  the  flux. 

The  energy  stored  in  the  magnetic  fiekl  cannot  be  altered 
by  any  change  whatever  in  a  coil  which  does  not  itself  exert  an 
appreciable  excitation,  and  is  made  of  a  material  whose 
magnetic  properties  are  the  same  as  those  of  the  medium  in 
which  it  is  immersed.  If,  then,  the  change  be  of  such  a  nature 
that  it  only  involves  movements  along  the  flux,  and  thus  per- 
pendicular to  all  possible  electromagnetic  forces,  there  can  be 
no  possibility  of  drawinu;  on  eitlicr  the  stored  energy  or  mecha- 
nical energy,  and  consequently  there  can  be  no  induced  E.M.1'\ 
— I  am,  &c., 

Bristol,  June  13.  D.wid  Robert.-50X. 


Wc  regret  that  lack  of  space  compels  us  to  liold  over  some 
coirespondeure  this  week. — En.  E. 


COAL  SUPPLIES. 


As  noted  in  our  last  issue,  a  deputation  representing  the  gas 
and  electrical  interests  attended  at  the  House  of  Commons  on 
Wednesday,  .June  9th,  and  laid  before  r.  meeting  consisting  of 
about  200  members  of  Parliament  the  serious  difficulties 
which  they  were  experiencing  owing  to  the  shortage  of  coal. 
The  speakers  wcro  as  follow.5  :  Sir  Corbet  Woodall,  Sir  John 
Snell,  Alderman  Kay,  Mr.  F.  Bailoy,  Dr.  Chas.  Carpenter, 
Bailie  Irwin  and  Bailij  W.  B.  Smith. 

Attention  was  drawn  by  the  various  speakers  to  the  seriousness  of  the 
shortage  of  coal.  This  shortage  was  due  to  several  causes,  among  whieli 
was  mentioned  particularly  the  enlistment  in  the  Army  and  Navy  of  a 
large  number  of  miners  and  the  consequent  limitation  of  output.  To 
meet  this,  further  and  greater  effort  was  necessary  on  the  part  of  the 
miners  and  the  coalowners,  which  might  be  stimulated  by  some  limitation 
of  the  prices  to  be  charged  for  coal.  In  addition,  it  was  pointed  out  that 
a  large  proportion  of  coal  was  sent  abroad,  but  a  committee  had  been 
appointed  by  the  Government  for  dealing  with  the  export  of  coal,  and 
the  effect  of  the  work  it  had  done  was  already  ajiparcnt.  The  action 
of  the  committee  would  doubtless  meet  with  criticism  from  interested 
parties,  and  this  meeting  had  lieen  sought  in  order  to  help  honourable 
members  to  weigh  the  respective  claims  against  the  evils  that  had  to  be 
dealt  with. 

The  question  of  tlie  all-round  necessity  and  utility  of  gas  and  elec- 
tricity was  urged  at  length.  It  was  pointed  o\it  that  not  only  were  gas 
and  eleetrieity  u.sed  for  lighting,  cooking,  heating  and  jjower  purposes 
for  both  rich  and  poor,  and  for  ])rivate  and  public  buildings,  including 
at  the  present  time  barracks,  hospitals,  camps  and  faii'nn  i  n.ra_'id 
in  the  manufacture  of  war  materials,  but  they  were  alsn  n  I  m  i  \a-t 
number  of  industries,  such  as  engineering  works,  shi])yaril<  anil  rlirinica! 
and  textile  concerns  in  all  the  great  industrial  centres  where  (iovernment 
work  is  proceeding  night  and  day,  and  where  it  is  absolutely  essential 
that  the  necessary  motive  power  should  be  continuously  available.  It 
was  also  pointed  out  that  a  number  of  gas  and  electricity  undertakings 
had  .so  adapted  their  plant  that  they  were  producing  materials  of  vital 
importance  to  the  Government,  and,  furth?rmore,  that  the  residuals 
resulting  from  the  maimfaeture  of  gas  from  coal,  such  as  coke,  tar  and 
ammonia,  were  necessary  to  a  great  variety  of  important  industries. 
Also  that  a  considerable  su|)ply  of  high  explosives  was  being  obtained 
from  the  V)y-products  resulting  fro7n  the  distillation  of  coal  by  gas 
imdertakings.  In  Germany  the  Government  were  using  every  means 
in  their  power  to  restrict  the  use  of  coal  except  in  closed  vessels,  such  as 
retorts  and  ovens,  so  as  to  increase  as  much  as  possible  the  output  of  the 
valuable  by  products  above  referred  to.  Similar  action  in  the  United 
Kingdom  would  be  highly  vahiable.  One  larg;-  liondon  gas  company 
could  increase  their  supply  of  these  by-products  by  some  4(J  |xt  cent. 
by  using  coal  instead  of  oil  for  their  ga.s  production,  and  it  was  suggested 
that  if  the  Government  realised  the  importance  of  this  aspect  of  the 
question  they  would  hel|i  gas  undertakings  in  every  way  to  obtain 
supplies  of  coal. 

In  connection  with  electrical  undertakings,  it  was  pointed  out  that 
electricity  had  reached  such  a  point  of  (^Ificieney  in  the  use  of  coal  that  it 
wa«  of  material  advantage  in  saving  the  greatest  asset  of  the  nation  at 
this  time,  and  that  if  the  electrical  supply  had  to  be  curtailed  or  stopped 
there  would  \x-  no  eleetri  •  I  .searchlights,  and,  in  addition,  the  food 
Hupply  of  I./)ndon  and  tin  eountry  would  be  in  danger  owing  to  the 
Htoppage  of  the  refrigerating  plant  in  the  cold  storage  warehouses. 

(Jenerally  speaking,  it  was  an  absolute  impo.ssibilifcy  to  take  in  sufli- 
clent  eoal  during  the  wint<'r  for  the  winter's  requirements,  and  therefim^ 
a  large  stock  had  to  Ik-  aeeumulaled  during  the  summer  months,  when 
the  demand  was  not  so  heavy.  This  year  it  had,  so  far,  l«'eii  impo.Hsilili- 
to  carry  out  this  system,  anilif  the  stocks  were  not  made  up  l>y  the  middle 
of  October  the  public  undertakings  would  be  unable  to  continue  their 
BUi)ply  through  the  coming  winter. 


Various  means  of  improving  matters  were  suggested,  amongst  which 
were  mentioned  a  limitation  of  further  recruiting  of  miners,  a  suspension  of 
the  operation  of  the  Eight  Hours  Diy  Act  in  respect  of  collieries  in  order  to 
increase  the  actual  output  of  coal,  the  fixing  of  a  maximum  rat  3  of  freight 
for  all  interned  vessels,  further  facilitiss  generally  for  the  transport  of 
coal,  and  a  continued  limitation  of  the  export  of  eoal.  Finally,  it  was 
urged  that  if  honourable  members  representing  mining  districts  could 
induce  their  constituents  to  work  full  ti:ne  a  large  part  of  the  difficulty 
of  shortage  would  b3  overcome. 

A  further  confersnco  was  held  on  Tuesday  last  at  the  House 
(if  Commons,  when  representatives  of  firms  using  large  quan- 
tities of  coal,  shipowners,  coal  owners  and  miners  also  attended. 
In  the  end  a  committee  was  formed  to  consider  the  position  and 
confer  with  the  Home  Office  and  the  Board  of  Trade  as  to  what 
steps  coidd  be  taken.  The  committee  consists  of  12  members, 
representing  the  various  interests,  as  follows  :  — 

f'oAL  OwxERS. — Sir  Akxander  H3n-h>rson,  Sir  Arthur  Markham  and 
;.-;ir  .los  ■\>\\  Walton. 

\\'cii;kmex. — Mr.  Charles  Fenwiok,  Jlr.  Tom  Richardson  and  Mr. 
Uarnrt  Kenyon 

Considers. — Sir  Daniel  Goddard,  M'-.  Joynjon-Hicks  and  Sir  Corlu'lt 
Woodall  (chairman  of  the  Gas  Light  &  Coke  Co.). 

Shipowners. — Lord  Claud  Hamilton.  Mr.  R.  P.  Houston  and  Mr. 
R.  1).  Holt. 

To  these  were  added  Mr.  R.  .1.  NevilL\,  who  has  acted  as  convener  of 
the  meetings. 

The  "  Daily  Telegraph  "  rcpai-ts  thai  the  m?cting  did  not 
seem  very  hopeful  of  securing  any  satisfactory  result. 


THE  PRACTICAL  RESULT  OF  THE  POINT  FIVE  TARIFF, 


The  repoi't  on  tlic  subject  by  Me.ss.  j.  A.  S.  Blackni'in  and  T. 
Roles  will  be  found  in  abstract  on  p.  377  of  our  present  issue. 
It  gave  rise  to  considerable  discussion,  of  which  the  following 
is  an  abstract : — 

Mr.  G.  Wilkinson  (Harrogat'-)  was  glad  th-  TapiT  was  a  statement  of 
facts,  not  mere  opinions.  He  i», /pealed  to  thus  ■  .  njiTi.i  is  w  In.  had  data 
on  the  svibjeet  available,  to  contribute  them  ciili.  i  i  .  i  In  .li  u  . mn  or  to 
the  "'  Proceedings  "  of  the  .\ssociation  for  coiii|i,ii  i-i  la  w  iili  i  h  ■  aulhors' 
results.  He  found  in  examining  the  figures  that  llir  proportion  of 
residential  to  total  consumers  was  small,  and  though  the  Point  Five  tarift' 
had  increased  the  energy  eonsuiiiption  by  nearly  100  per  c-nt.  there  was 
a  fall  in  the  revenue  received  from  these  customers.  In  Bradford  there; 
were  1,2!I8  residential  consumers  out  of  a  total  of  -t.OOO  edd  ;  but  the 
revenue  from  the  former  was  £208  less  under  the  Point  h'ive  tariff.  Much 
the  same  was  tlie  ease  at  Sunderland.  At  Shelli.ld  ih  ■  lijurcs  showed  an 
increase.  He  regretted  that  the  Paper  had  mil  iii' an  I  il  ti^ures  from  a 
jjurely  residential  area  to  enable  a  useful  comp:;',l^iiii  tn  In-  iiia  le.  He  had 
analysed  the  accounts  of  !)18  consumers  at  Harrogate  wlio,  on  the  6d.  and 
2d.  per  unit  rate,  produced  £.'5.702  revenue.  Under  the  Point  Five  tarill 
of  1.5  per  cent,  of  0-.5d.  per  unit,  they  would  liave  given  him  £7,000,  after 
allowing  an  amount  of  £500  for  the  rateable  value  charge  for  large 
gardens.  This  showed  that  the  rateable  value  charge  jjroperly  applied 
was  a  sound  proposition.  Speaking  of  electric  (ires,  much  h.irni  had  been 
done  by  using  too  small  a  size.  Frequently  th  ■  small  fire  was  useful  in  the 
sjiring  and  autumn,  but  in  the  winter  v/as  discarded  for  coal  fires.  Dealing 
with  water  heating, he  said  that  0-5  was  t  id  high  a  rate  for  domestic 
service,  b\it  he  was  prepared  to  give  kl.  p,'r  imit  on  a  100  pjr  c_'nt.  loid 
factor.  This,  with  a  A.kw.  heater,  worked  out  at  4d.  pL'r  diy, and  give 
(i5  galls,  per  day,  and  raisr^d  the  water  from  .50  F.  to  H10°F.  ('oneluding, 
he  said  that  the  saving  of  labour  was  of  value,  and  if  one  domestic  was 
saved  it  meant  an  economy  of  £40  per  annum,  which  would  go  towards 
the  cost  of  using  electrical  cncrgj'  for  all  purposes  in  th?  hou.se. 

Councillor  Dv.moxd  (Hereford)  said  that  the  report  convoyed  two  im- 
pressions to  him.  The  tirst  was  that  it  was  a  good  thing  to  cultivate  the 
lieating  and  cooking  load,  anil  that  the  Point  Kive  tarilt  was  a  suitable 
tarill  to  do  it.  As  regards  the  cultivation  of  the  heating  and  cooking  load 
the  ease  depended  upcm  the  lo;al  conditions,  and  in  some  towns,  such  as 
HcrefonI,  it  would  not  pay.  Thi'  heatin;  ami  cooking  load  would 
start  in  the  better-class  houses,  which,  in  his  ca.sa,  were  situat^'d  outside! 
the  town. and  would  rcq\iiro  a  large  capital  exp.Muliturc  in  running  mains 
and  feed<!rs.  Also  lh(^  load  would  occur  at  the  tiim  of  the  peak,  as  these 
were  mostly  late  dinner  houses.  For  instance,  he  had  calculati-'d  that 
£4,(XH)  in  mains  would  be  required  to  obtain  th^  heating  and  cooking  loads 
of  41  consumers,  in  which  case  the  revenue  wouUl  only  just  cover  the 
capital  charges.  Another  i)oint  he  would  mention  was  the  iliOieulty 
of  nniintuiningaconslanl  pressure  with  a  cooking  loud.  lOleetrie  cooking 
required  a  very  eonslanl  pressure.  With  regard  to  the  Point  l''ive  tarilT, 
he  could  not  see  any  great  virtue  in  it  when  i(  iiu-hided  a  raleabhr  value 
primary  charge.  It  might  be  suilabli>  for  certain  towns,  but  for  small 
towns  it  was  unsuitable.  Me  felt  that  it  woulil  ecTtainly  bring  forward 
ohargis  of  undue  preference  against  the  undertaking.      Me  had  compared 
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two  consumers,  each  of  which  paid  at  present  a  bill  of  £14.  Under  a 
Point  Five  tariff  one  -svould  pay  £8  and  the  other  £20.  As  regards  the 
simplicity  of  the  Point  Five  taritf  he  would  undertake  to  make  any  con- 
sumer think  he  understood  the  ma.ximum  demand  system  in  five  minutes. 
He  advocated  a  Point  Five  taritf  witli  a  maximum  demand  primary 
charge,  but  even  this  was  unsri'able  for  small  towns. 

Mr.  C.  H.  WoRDiNGH-iM  >aid  that  in  1S9:5  the  H>.|,kiii~-n  -y-tem  was 
introduced  in  Whitehaven  and  Manchester,  and  il  \.  i-  n-  '  -■  i  •  a-y  as  tlic 

last  sijcaker  had  said  to  make  a  consumer  think   \f    unlrr-t I  a  fixed 

charge  plus  a  meter  charge.  The  argument  nv~f  .  il.riu.il  \v;is  t.i  a^k 
the  consumer  to  wait  and  .see  the  reduction  in  In-  an  M,n,i  r,,ni|,aiv.|  v.jtli 
the  flat  rate.  He  was  convinced  that  all  cn^unii  i>  -li.aikl  I"-  tivitr.l 
alike.  After  the  llopkinson  came  the  Wriglit,  iladgen  and  lU-asoii 
systems.  They  preached  the  doctrine  of  the  maximum  demand  indi- 
cator, but  their  system  was  really  the  Hopkinson  system,  except  that 
tliey  based  their  maximum  demand  ditfcreiitly.  The  Point  Fives  had 
now  re-discovered  it.  but  they  had  mutilated  it  more  than  any  others. 
He  assumed  that  the  "  point  '"  in  Point  Five  meant  a  talking  point.  The 
only  0-5  system  .seemed  to  be  Luton.  At  Bradford  0-5  meant  IJd.,  and 
at  Sunderland  a  little  over  Hd.  The  matter  reminded  him  of  the  power 
companies  who  had  talked  of  the  fabulously  low  charges  at  wliich  they 
were  going  to  supply,  but  who  forgot  to  add  the  disliilmtion  iliarvis. 
He  disagi'ccd  with  the  rateable  value  method.  It  \\a-  in-  (|uit  al.lr.  and 
it  was  wrong  from  the  suppliers'  point  of  view.  Its  advmalis  had  to 
hedge  it  round  with  exceptions.  The  question  about  how  much  garden 
a  consumer  had  would  provide  a  big  loophole  for'  discontent.  A  system 
could  not  be  right  which  nearly  doubled  theHJonsumption  and  yet  reduced 
the  revenue.  The  blaze  of  light  wliich  the  authors  said  was  obtained  in 
the  rateable  value-charged  house'  was  obtained  b_y  bigger  lamps.  The 
fixed  charge  on  tlie  rateable  value  was  based  on  the  consumption  and 
ujion  the  lamps  which  they  had  fixed  at  the  time  the  charge  was  made, 
and  if  the  candle-power  were  doubled  or  trebled  the  maximum  demand 
for  the  lighting  was  doubled  or  trebled,  and  it  appeared,  therefore,  either 
that  the  original  charge  was  too  high  or  else  that  they  were  getting  a 
much  worse  load  factor  than  they  expected.  The  load  factor  they  got 
when  they  had  applied  the  tariff  was  5  or  6  per  cent.,  and  that  was 
nothing  to  brag  about.  They  ought  to  get  a  better  load  factor  than  that 
to  justify  the  low  charge  per  unit.  The  fi.xed  charge  should  bear  a  proper 
proportion  to  what  the  fixed  charges  cost  and  the  revenue  charge  slioiild 
be  in  proportion  to  the  running  charges.  Tliey  must  make  up  their 
minds  to  a  fixed  charge  per  kilowatt  plus  a  charge  per  unit.  With  regard 
to  heating,  one  could  not  dodge  the  fixed  charges  upon  the  heating,  and 
water  could  not  be  heated  economically  in  sufficient  quantities  for 
domestic  supply.  He  noticed  it  was  stated  that  the  capacity  of  radiators 
hafl  been  greatly  increased  so  that  the  air  was  heated  instead  of  the 
individual.  He  thought  that  was  wrong.  What  was  wanted  was  to 
keep  the  air  cool  and  to  warm  the  individual. 

Mr.  W.  W.  Lackie  said  that  in  Glasgow  he  used  a  dtmicstic  system  of 
charging  wherebj- the  revenue  per  consumer  w  as  iievii  1-  --  tlian  wliatit  had 
been  previously.  He  was  charged  3d.  per  unit  for  hi-  liirjinaj  units  and 
.^d.  per  unit  for  all  additional  units.  The  charge  lor  the  i>riuinal  units 
was  allocated  over  six  monthly  periods.  The  average  j)rice  under  this 
sv.stem  worked  out  at  l-51d.  In  his  own  hduse  he  had  300  units  charged 
at  2d.  and  1,500  at  :|d.,  an  average  of  l-2d.  )i.r  unit,  lb-  liad  lO.liUO 
domestic  consumers,  of  whoni  2,300  had  adii|.ii d  lli.-  chanr^iic  tarilV.and 
])revious  to  its  use  1,100,000  units  were  sold,  lait  undrr  iIk  luw  -ystini  an 
additional  (iOO.OOO  units  had  been  sold.  A  builder  in  tdasgow  had  jiut  up 
some  all-electric  houses,  which  had  12-15  lami)s.  and  12-5  kw.  of  cookiiig 
and  heating  apparatus.  He  (the  bulkier)  had  occupied  one  of  the 
houses,  and  having  been  rather  lavish  had  icm-iniMil  1C),0(IO  \niils  in  the 
first  year,  150  at  3d.  and  the  restated.  ThelMial  lull  was  c.M  s,.,and  an 
average  price  of  0-77d.  The  builder  was  (pnii  -aii-liid  and  had  dunr 
without  a  servant.  The  other  hoiiM  s  v.nnM  pii.liably  conseimc  1(1.(1(10 
units  per  annum.  In  Glasgow  the  ili\i  i-ii\  hn  tor  before  the  adoption 
of  a  domestic  rate  was  better  than  that  ji\.  n  h\  1  ho  authors  in  their  Paper. 
Hvalsoagreed  that  water  for  domestic  purposes  could  not  be -ai  i-fa<  lorily 
heated  by  electricity.  He  used  an  anthraciti^  boiler  wbioh  co,i  i..''>  pir 
annum.  An  electric  heater  with  energy  at  Jd.  per  unit  Mould  lo.-t  i\  1. 
>le  noticed  that  at  West  Ham  the  charge  of  £10  per  kilowatt  and  ()-.5d.  was 
made  ;  in  Glasgow  lie  had  a  rate  of  £10-|-0-2nd.,  and  wondered  if  he  could 
qualify  for  admi.ssion  to  the  Point  Five  AssociatioVi. 

Alderman  Stkpiik.n.son  (Edinburgh)  said  that  the  autliors  bad  not  |iut 
forward  sullicient  facts  to  convince  him  of  the  value  of  th.-  I'onit  live 
tariff,  at  any  rale  for  Edinburgh,  where  the  rates  atid  rents  u(  rr  iniich 
higher  than  they  were,  say,  at  filasgow.  He  regretted  that  referciicc  had 
l«en  made  to  the  influence  of  the  tariff  in  increasing  the  amount  of  light- 
ing, and  tlie  size  of  the  candle-power  of  the  lamps.  In  iefirring  to  tju' 
tabliB  in  the  Pa|ier  he  thought  that  at  Sunderland  where  the  levmue 
for  domcHlie  supply  had  been  ri duced,  the  tariff  was  not  an  advantagecnis 
onr.  He  could  not  see  any  merit  in  a  tariff  bj'wliicli,' among  I  (12  new  con- 
sumers, only  100  had  adopt! (I  the  domestic  rate;  the  number  of  new 
consumers  was  also  ver\-  small.  He  thought  that  the  taritf  disturbed  the 
piak  load,  and  required  additional  plant. 

.Mr.  J.  H.  BowoF.N  (I'o|)lar)  said  that  the  Point  Five  tariff  in  Poplar 
did  not  receive  ollirial  sanction  until  .July,  lOII'l.  though  the  system  existed 
in  embryo  two  years  befori'  that  dale.  He  thought  that  it  was  con- 
teinplaled  to  ri'vise  the  tariff  at  Soulhanii)ton  since  Sir  .lohn  Sncll's 
recent  report.  He  was  nn  advocate  of  the  fixed  charge  rather  than  of 
the  rnlcnble  value  syMtein.  The  former  was  more  correct  than  the 
ratenhle  value  met  hod  in  indiviilual  easi'S.  Tho  excuses  which  were 
made  (or  the  raleal>|c  valui'  Hystem  were  siuijily  begging  the  question. 
I'o  a  practical  man  there  wan  no  greater  ditliculty  in  arriving  at  a  fixed 


charge  according  to  the  size  of  the  installation  than  by  the  rateable  value 
method.  The  fixed  charge  system  had  the  immense  advantage  of  being 
appUcable  to  the  universal  rather  than  to  purely  domestic  supply  ;  it 
also  gave  the  consumer  the  benefit  of  an  individual  load  factor  without 
adversely  affecting  the  imdertaldng.  He  gave  the  following  figures  as 
obtained  at  Poplar  : — 

POPLAK. 

Year.  Output.  Worjng  costs.  ^-••- P"^''"  P^°«^- 

I'.'I'ill  9.193.872  ...     (l(;.19d.     ...      1-200        ...  £3,774 

I'lll-li 9,604,S()7  ...     il-714d.     ...     1-231        ...  2.747 

I'.Ui'  13  12,014.704  ...     o  (i7sd.     ...      1-122        ...  3.170 

1013-14 16,716.705  ...     0  .V.d.      ...     0-971        ...  8.010 

1914-15 10,899,548  ...     O-.Md.      ...     1-043        ...  14.750 

Cookers  and  radiators  should  be  hired  out  if  the  full  scope  of  the  Point 
Fi\e  systi-m  was  to  be  realised.  Poplar  now  made  no  charge  for  the  hire 
of  radiators,  and  this  system  would  be  extended  to  cookers  when  a  reliable 
ty))e  was  available.  He  thought  that  an  annual  fixed  charge  for  demand 
governed  liy  a  diversity  factor  should  be  the  ultimate  system  in  view. 
The  diversity  factor  should  affect  the  consumers'  bill  only,  and  not  the 
protit  (if  the  undertaking.  The  profit  from  an  individual  source  should 
hr  |iro|.oit  Lonal  to  the  miits  sold.  It  was  false  to  assume  that  services 
and  distributors  laid  for  lighting  could  carry  the  increased  current  for 
cooking  and  lieating.  The  Poplar  system  avoided  a  loss  by  making  the 
cost  of  the  installation  a  basis  of  the  charge.  If  the  cooking  and  heating 
load  could  be  imposed  on  existing  lighting  mains,  then  the  original  mains 
must  have  been  heavier  than  necessary,  and  the  supply  impeded  by 
exorbitant  capital  charges.  The  authors  were  incorrect  in  assuming  that 
with  the  Point  Five  system  there  should  be  a  reduction  of  profit  Viy  com- 
parison with  the  old  rates.  The  increased  use  of  the  service  might  reduce 
the  charges  from,  say,  4d.  to  2d.,  or  even  Id.  per  miit,  but  it  did  not 
necessarily  follow  that  the  profit  per  unit  should  be  less.  The  profit  was 
jirobably  considerably  greater  and  the  larger  consumption  rendered  the 
indi\-idual  consumer  a  better  asset  to  the  undertaking.  It  was  unfortu- 
nate that  the  authors  had  dealt  with  the  matter  purely  from  the  domestic 
supply  point  of  view.  If  the  Point  Five  system  wasjcon-ect  it  should  have 
universal  application.  If  electricity  supply  was  to  go  ahead  as  a  com- 
petitor of  coal  and  gas  in  all  its  uses  it  was  essential  that  tariffs  be  put 
upon  a  basis  of  equity  and  not  of  expediency.  The  tharge  of  0-5d.  for 
energy  should  not  be  regarded  as  finality  in  cheap  supply.  The  advent 
of  the  gas  turbine  would  probably  cheapen  the  actual  cosl  of  production, 
and  the  time  would  come  when  0-2.5d.  would  be  the  running  charge, 
although  at  the  outset  it  might  be  necessary  to  increase  the  fixed  charge. 
He  foresaw  the  time  in  the  near  future  when  the  average  eharge  in  an 
industrial  area  would  certainly  be  not  more  than  0-3d.  pi-r  unit  sold,  and 
how  far  distant  that  time  miglit  be  wai  entirety  dependent  upon  the 
present  method  of  charging.  A  system  which  was  adaptable  to  all  pur- 
))oses  was,  therefore,  the  one  that  would  accelerate  jirogress  in  the 
intervening  period.  The  rateable  value  systehi,  bristling  as  it  did  ivith 
inherent  weaknesses,  was  not  one  to  commend  itself  to  progressi\'-o 
engineers. 

Alderman  Sjiith  (BaiTow)  said  that  the  reasons  the  Hereford  repre- 
sentative and  lus  engineer  came  to  the  conclusions  that  cookitig'  and 
heating  would  not  be  a  paying  propositi<m  were  that  the  largo  houses 
would  come  on  first  ■  those  were  principally  on  the  outskirts  of  the  town 
where  the  drop  in  pressure  would  be  felt,  and  it  would  mean  ^an 
additional  load  on  tlie  existing  pbak.  This  was  a  mistake.  Actually 
they  would  find  that  the  smaller  class  of  house  would  cimio'on  first,  that 
iiK  reased  costs  of  mains  would  not  be  incurred,  and  that  the  peak  load 
uonid  not  In-  inrrcasi-d  by  this  class  of  business,  of  which  the  load  factor 
uas  csirllcnt.  Moreover,  the  advantages  of  electric  cooking  appealed 
more  to  this  class  of  resident. 

Mr.  R.  A.  Chattock  (Birmingham)  said  that  he  thought  the  speakers 
had  been  destructive  rather  than  constructive  iti  thoii'  criticisin.  and  that 
they  were  too  local  in  their  outlook.  The  Point  Five  sy .--tern  might  not 
i|>|i|\  to  some  towns,  but  in  large  industrial  centres  stich  a  tariflcouldbo 
|.nt  ioiward,  even  at  a  loss,  as  it  attracteel  more  business.  A  residential 
town  witli  a  small  output  could  not  afford  t6  do  this.  The  low  power 
rates  in  industrial  towns  had  jusiilieil  themselves,  and  they  could  now 
afford  to  charge  a  low  rate  for  beating  and  cooking.  All  these  develop- 
ments lend  one  to  the  convict icui  that  nil  Supplies  should  be  combined 
into  one  by  centrali-nl  -n|i|.|\.  and  in  that  way  full  udvautage  could  bO 
taken  of  the  diversity  ta.  loi  ol  Ihc  whole  countryl'lind  a  supply  given  at 
the  most  reasonable  terms  |iohsible.  It  was' oidy  in  this  way  that'tlicy 
cotdd  reach  the  Utopian  stage  of  elcctrii-ity  for  everything.    ' 

Jlr.  W.  H.  CdOKK  (Luton)saidthathe  did  not  believe  in  rateable  value 
.systems.  In  Luton  they  had  a  simple  fiat  rate  of  Jd.  per  unit  tor  tho  heat- 
ing and  eooldiig.  and  in  arriving  at  that  tariff  he  took  into  account  that 
heating  and  coiddng  would  not  stiud  a  higher  charge.  Ho  agreed  that 
the  Hopkinsim  wast  Im"  only  soiiiul  system  on  which  a  tariff  couln  be  based. 
With  ri\gard  to  heating  and  cooking  in  business  premises, this  load  was 
Just  as  valuaMo  as  the  residential  one,  but  the  high  rateable  \'ahic  of 
business  premises  prevented  them  coming  in  mi  the  usual  0-5  tariff'. 
Altboutrh  l.utoii  was  not  so  big  as  Liradford.  yet  they  sohl  as  many  units 
for  residential  heating  and  cooking  and  half  as  many  agliin  for  bu.siness 
heating  and  cooking.  It  might  be  st  at cd  that  such  a  t  iiritf  could  not  pay, 
but  since  they  had  adopted  it  tli<-y  had  had  larger  net  prolits  to  a  consider- 
able extent.  an<l  85  ])er  cent,  of  the  increase'was  due  to  the  O-.id.  units. 
The  lai'gest  amount  of  revcMiiic  (-ame  fnun  the  medium  size  house. 

Aid.  (^lOWTUP;!!  (Sheffield)  strongly  siipport<-d  the  rateable  value  sys- 
tem from  the  layman's  point  of  view.     It  iniglit  even  ciunu  to  be  appKdd 
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to  business  premises  in  due  time.  The  cost  of  energy  on  the  rateable 
value  basis  came  out  at  about  Hd.  for  a  house  rated  at  £20,  and  rose  as  the 
assessment  rose.  This  was  not  inequitable,  and  was  akin  to  recognised 
water  charges.  The  alternative  was  to  halve  the  usual  flat  rate,  say, 
from  4d.  to  2d.,  which  would  bring  in  an  enormous  number  of  con- 
sumers, but  this  course  required  courage  on  the  part  of  the  undertakings. 
The  public  should  be  made  at  once  aware  of  the  advantages  of  money 
saving  systems,  even  if  there  might  be  a  temporary  loss  of  revenue  as 
the  result.  He  thought  Mr.  Chattook  was  correct  in  urging  a  national 
suplpy. 

Mr.  Nichols  Mookt;  (Newport)  disasTPed  with  the  statement  that  pro- 
gress could  not  l)e  mail''  i  xn  |it  mi  a  lialf|  <  inn  rate.  For  example,  at 
Cardiff  there  had  bnii  ;ui  inri,  i,.  in  iv\(  mn  ii  the  Id.  rate  from  £615 
to  £1,083.  Siniilail\-  at  .\'.H|),iri.  th.  m.ii-  liad  increased  during  the 
past  year  from  TO.don  t..  [(ic.iiiid,  the  nvenu,'  from  £293  to  £6tl2  :  the 
number  of  heaters  had  iisiai  to  .Kill  and  the  iiiiinher  of  cookers  to  21).  It 
was  interesting  to  note  the  ililliculties  the  autliDrs  were  already  experi- 
encing— e.g.,  in  regard  to  land.  The  liest  claim  was  that  liuly  a  single 
meter  was  necessary.  An  ini|«'itaiit  admission  was  the  statement  that 
the  introduction  of  thf  -yjtrii  iniuht  tust  result  in  a  loss.  In  dealing  with 
tariffs  it  was  r--(  ntiil  to  |o,,|-,  at  matters  from  the  commercial  point  of 
view.  He  woiiM  hl.r  to  mij^i  -t  a  way  of  looking  at  undertakings  which 
he  thought  would  appeal  to  those  who  knew  nothing  of  the  technical 
principles  involved.  The  principle  he  would  go  on  might  be  stated  as 
follows  :  If  the  average  price  obtained  was  a  rapidly  flecreasing  quan- 
tity and  the  percentage  of  working  costs  to  total  receipts  was  shinvii  to  boa 
steadilyincreasingquantity,  then  if  under  these  eoi id i  I  uai  i  In  lai  iooi  ^mss 
profit  to  total  revenue  was  also  found  to  be  a  d.Miva-in^  <|iiaiiiii\,  the 
financial  positiori should  hecnuiJidrn-d  tot«-iinsati~faitoi  y.  Look nm  at  t lie 
figures  given  for  the  P.iadfoid  tv^nlt-  fVom  t  In-  |ioiiit  of  \  irw,  it  \va^  found 
that  there  had  been  an  im  iva^r  o|  tit  |»r  mit  in  units  sold  for  doni'-stic 
purposes,  whilst  thnv  had  liom  a  drriras.-  m  tin-  ivxrinic  olitaincd  of 
£208.  If  the  (■o.-t  ot  -Mppl^  nij  ilr  a-flitioual  units  «rir  a-Minird  to  be 
0-25d.  per  unit,  thn-i.  ^^a-  ;'i  luiilu  r  ro-i  of  i'jiio,  niaknrj  a  l.aal  ad\i-rse 
balance,  as  compared  with  tlie  old  taiili,  of  tjril.is.  Tho  i.al  (|n'  stion  to  be 
considered  was, What  was  the  net  effect  on  thr  l'to~-  proiit  -.' ,,  tin-  net 
profit?  Upon  looking  into  the  results  ot  various  undn  takiu'.:^.  it  was 
noticeable  that  there  was  a  eonsidnraliln  drop  ni  tin  |ii  innt  ajo  of  the 
gross  profit  to  total  revenue  in  thna^r  of  n-idrnt  lal  di-ti  in  -  M.a  knr^  upon 
the  Point  Five  tariff ,  whereas  th./  indusinal  disi  i  i,i  -,  moi  knm  i  lio  odnriion 
was  much  less.  Also  in  correspoiidnig  undeitakiutjs  \\  huh  «vit  making 
progress,  but  which  were  not  working  on  this  tariff,  this  n-duction  was 
much  less.  It  was  evident  that  industrial  towns  could  stand  the  strain 
of  a  tariff  of  this  kind,  but  that  residential  districts  might  get  into  ditfi- 
culties  through  it. 

Mr.  F.  M.  LoNo  (Norwich)  said  that  he  was  disappointed  in  the  results 
o{  the  discussion.  It  was  not  a  question  of  tariffs  in  general,  but  of  the 
results  of  the  Point  Five  tariff.  It  had  nothing  to  do  with  rateable  value 
or  primary  charge.  What  he  had  hoped  for  was  the  conditions  under 
which  a  Point  Five  charge  could  be  made,  and  what  the  effect  of  a  Point 
Five  charge  would  be  on  the  financial  side.  Coal  costs  in  the  different 
towns  which  had  adopted  the  Point  Five  tariff  ranged  from  0-.5(id.  to 
O'lTd.  per  unit.  It  was  easy  to  see  that  if  coal  cost  0-17d.  per  unit, 
current  could  be  supplied  at  Jd.  per  unit,  but  with  coal  at  0-50d.  per  unit 
it  was  difficult  to  see  that  a  Point  Five  tariff  could  be  justified.  He  would 
like  information  on  that  point,  and  on  the  conditions  mider  which  a  Point 
Five  tariff  would  show  a  satisfactory  result. 

Mr.  Jones  (Kilmarnock)  said  that  their  experience  in  Kilmarnock 
did  not  justify  a  belief  in  the  rateable  value  system  as  a  just  and  reason- 
able method  of  charging.  He  instanced  two  cases  of  the  same  size  of 
house,  and  probably  with  the  same  number  of  lamps,  which  had  entirely 
different  rateable  values. 

Mr.  T.  Roi.es  (in  reply)  said  that  he  was  also  disappointed  in  the  trend 
of  the  discussion.  The  majority  ot  speakers  thought  that  the  rateable 
value  and  the  Point  Five  tariff  werg  synonymous,  which  was  entirely 
wrong.  The  Point  Fives,  as  a  body,  held  the  opinion  that  no  gn^at  lieaci- 
way  could  bo  made  in  the  supply  of  eiiertrv  for  doineslic-  purposes  if  a 
price  of  over  .>,d.  per  unit  was  adojitrd  m  ]ilai  r.  uh.n    ja    «  a-  li       than 

2s.  6d.  per  1,0"00  cubic  ft.     It  was  stainl  tliat    ,  - 1  ili   i!  .-o-.f  1  l.o  don,. 

with  electricity  at  apric('  of  over  .Ul.  per  iiiut,  luit  tin-  «a>  on!\  m  -|ir.  ial 
cases.  The  figures  givi-n  on  p. 'U  of  the  l'a|ier,  onlv  r.hai.il  to  [S4 
consumers  who  wen;  on  the  supply  before  the  Point  p'ivc'tarMl  «a-  -tarl.-d. 
iVftcr  dealing  with  certain  figures  given  in  the  Paper,  he  slat-d  that  they 
were  making  a  good  profit  in  Bradford  on  a  Point  Five  tariff,  but  that 
result  would  not  necessarily  apply  to  southern  towns  where  eOal  was  not 
so  cheap. 

Mr.  A.  .S.  Black.man  (in  reply)  was  also  disappointed  with  the  dis- 
cussion. Mr.  Wordingham  said  that  no  tariff  could  be  right  which 
doubled  the  output  and  at  the  same  time  reduced  the  revenue.  He  did 
agree  with  that.  No  one  had  ever  contended  that  the  system  was  right 
for  all  towns  ;  it  was  a  question  of  local  conditions.  'J'ho  effect  of  the 
domestic  load  on  his  particular  station,  which  had  a  large  power  ]oa<l. 
was  almost  ncgUgible.  M  to  the  cost,  his  estimate  of  those  units  was 
0-12d.  per  unit. 

A  vote  of  tLank.s  to  the  authors  was  pioposed  by  the  President 
and  carried  unanimously.  The  meeting  then  adjourned  foi' 
the  hincheon  interval. 

At  2:30  p.m.  the  proceedings  were  resumed,  wlien  Mr.  Ayton 
presented  his  report  on  "  Electric  Vehicles  "  (which  appears 
on  p.  379). 


THE  USE   OF   ELECTRIC    VEfflCLES  IN  MUNICIPAL 
SERVICE. 


An  abstract  of  this  report  will  be  found  on  p.  379.  Below 
we  give  an  account  of  the  discussion  which  followed  the  reading 
of  the  report  by  Mr.  Ayton. 

Mr.  W.  W.  Lackie  remarked  that  it  was  significant  the  amount  of  work 
which  could  be  done  by  an  ■  lirtri.  \  an  ;  f' 
van  did  the  work  of  Ili  hoi-i  -  A  I  _'  \ ; 
and  10  horses.  He  thmnjlit  that  ilir  in 
de].ar(iiirnt  and  tlir  lioion^h  swim-mt  sI 
■the  ail\  ant  ,-.■,,  of  llir  rlrrlni..      In  Chis^ 


thr 


It     fo 


nrc.  at  Barnes,  where  the 
Id  do  the  work  of  2  carts 
o Hirer  of  health,  the  fire 

io  made  a.ai  iiaintcd  with 

U-o.l    rlr.  t,„      xrhlrles   in 

,r-i'nrr,,toi-  whirh  gave 
ni-«-  mams.     Alter  three 


them    llJ.ttOO  volts  for  pressure  testing   on  the 

years'  service  of  a  1-ton  electric  he  had  ordered  more  Cars,  including  li- 

and  3-ton  vehicles.     He  had  placed  an  A6  (Edison)  battery  in  the  1-tou 


40  to  lill  miles.  Tlu' revenue  from 
as  tJii  pi  r  aiiiuim.  and  for  a  3-ton  £40 
nldiin:  to  garaj^e  accommodation  of 
111  tilasgow.  In  Glasgow  with  horse 
luting  £160  per  anntim  for  a  horse  and 
tile  work  of  two  horses  and  carts  was 


ii-t   C:!-2<1  for  hi 


van  and  increased  tl 

3-ton  vehicle  for  eh  '  i  ma 

per  annum.     He   had    h 

10,000  sq.  ft.  for  elect  rn 

service  at  lis.  6d.  per  da 

cart,  and  with  a  1-ton  el 

being  done  for  £240  per  aiiiiutu.  .is  a^j 

drawback  of  thr  rlivtiir  \.-iii.-lc.  tliat 

rectified  m  liiiir.      Dr.  Strinmetz  had 

ihat  the  industry  needed  a  light.  cIh% 

petrol  car  ;   with  energy  at  id.  per  ti 

energy  of  £12  per  annum.     The  .standardl^ln^  o 

shoidd    immediately    be    undertaken.     In    (da.sgow    his    1-ton    vehicle 

weighed  40  cwt.,  and  the  J-ton  ear  weighed  39  cwt. 

,. Weight,  cwts. 

Battery.       Chassis.         Body, 

..      A4      8       23     8J 

..      A6       Hi  28J  — 

..      A6      U\  50.V  7^ 

..      AlO     20     47"  10 

, ■■ ^Dimensions. ■ 


at  thi- 


ihl  III 


iht.. 


.',  ton 
i  ton 
11  ton 
3  ton 


liallla.jr.  The 
lir  ilioiiLrht,  be 
t  «  III  II  he  said 

I  hkc  the  Ford 

II  at  a  cost  for 
nd  cbmensions 


Total. 
39J 

40 
49.1^ 

77' 


J  ton. 
14"  x!  5"  6" 


1  ton. 
11'4"X5' 
■    7'  1" 


n  ton. 

I6"xS''7" 

lO'lO"' 

■  4'  9.1" 


3  ton. 
IS'IO'XS'IO" 
12' 6" 

5' 8" 


Overall. 

Wheel  box 8'10" 

Track    4' 91" 

Mr.  C.  H.  WoKDisoHAM,  speaking  as  the  candid  friend,  said  that  the 
early  history  of  electric  battery  vehicles  on  tramears  was  so  unsatis- 
factory that  it  was  doubtful  whether  the  present  optimism  regarding 
the  electric  battery  road  vehicle  was  justified.  Eveir  the  ordinary 
electric  tram,  which  was  an  ideal  method  of  traction,  could  not  always 
show  favourable  results. 

Mr.  R.  A.  C'HATTOCK  (Birmingham)  said  that  since  his  connection  with 
the  electric  vehicb  he  had  corns  to  the  co  iclusion  that  it  wa^  the  vehicle 
for  general  industrial  use.  He  did  not  advocate  its  use  for  Jong-distance 
w.)rk.  The  electric  vehicle  which  t  icy  would  ssl'  to-dty  at  the  pavad^ 
after  thr  1 
it  at  ilio  K 


Its 


ahead  of  the  electric  vehirlr  a-  tin 

;,ioii  pai.iile.     The  electric  vehicle  shoiili  I  im!  In    puljiil  hv 

.\li,   Woiilingham  had  done.     The  cominri,  lal  mIihIo  hail 

|ii  I    hour,  which  was  quite  sulticient.      .\n  electric 

if  till-   I'ord  petrol  car  should  have  a  large  voguo 


a  speed  of   12  i 

vehicle  on  the 

among  electrlcit  v  "luk  1 1  ,ikinL;s  for  runabout  purposes.     Such  a  ear  mu<!t 

b?  li'-dit  and  cheap.      Hr  thought  Mr.   Word  luh  im',  nilieism  by  con., 

p.trii  g  them  with  trams  was  unfair,     'riiin    hi    ,    T'lii  in  l.itlery  vehiales 

running  in  America,  and  no  unfair  conipni^  m  ^^,l    m  i  I    there. 

Mr.  J.  W.  Beauciiami' (West  Haml  sai.l  ihit  m  WV-i  Ham  limy  only 
had  four  users,  having  10  vehicles,  at  jar-,!  ni  Si\  oni  of  thr  Id  were 
repeat  orders,  and  three  of  the  four  had  had  .  on>iili  lahli  ,  \pi  iimre  with 
other  forms  of  mechaiii.al  Iransport.  !<tation  engiiu'cfs  should  uss 
an  electric  as  the  nio~i  ilin  t  ami  obvious  method  of  pushing  the 
electric,  and  for  this  a  coin  nan  i  il  \i  hu  le  was  better  than  a  staff  runabout. 
His  experience  of  a  1-ton  Edison  used  by  the  mains  department  was  that 
in  148  working  days  with  an  average  mileage  of  17|,  the  energy  con- 
sumption was  0-G  unit  per  mile.  The  revenue  from  mixed  eoramereial 
vehi<des  at  Id.  per  unit  should  lie  lietMrni  £20  and  £.30  per  annum.  Ho 
advised  central  station  men  to  ion. ant  rate  on  the  big  users  of  heavy 
vehicles  of  one  upwards,  as  tlic^r  propl.  «rrr  (juiek  to  note  any  financial 
advantage.  He  tlioiiL'ht  it  «i-ll  to  avoid  confusing  the  iMospn  live  user 
with  severalty  (If- .  a  thr  ■  I  tort  of  several  makers  was  apt  to  di  1 1  a.  I  the 
purchaser,  so  thai  it  lir  pimily  finished  by  his  saying  llir  rlnt  m  vrhiili. 
was  obviously  in  a  slate  of  development,  and  he  had  hetter  wait  a  few 
years.  It  was  wortli  any  amount  of  trouble  to  got  the  first  vehicle  in  use, 
"as  the  satisfaction  given  was  so  great  that  repeat  orders  always  followed. 
It  was  worth  noting  that  101)  mixed  commcuxdaj  vehicles  would  eonsunie 
half  a  million  units  per  annum,  producing,  at  Id.  per  unit,  a  revenue  ot 
over  £8,000  per  annum,  which,  as  an  oti-peak  load,  would  bo  mostly 
[irofit. 

.Mr.  H.  S.  Ei.i.is  (S.  Shields)  said  they  had  two  Edison  'buses  running  with 
considerablo  success.  These  were  viacdaa  feeders  to  the  tramway  system, 
and  were  sent  to  outlying  districts  along  nunow  and  bad  roads  which 
were  quite  unsuitable  for  ordinary  traction  purposes.  The  tramways 
manager  and  the  committee  were  quite  satisfi<^d  that  the  'buses  had  done 
all  they  had  expected.     They  were  charged  between  H  p.m.  and  6  a.m. 
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in  the  car  shed,  where  a  motor  generator  was  installed,  the  charge  for 
current  being  Jd.  per  unit.  Ho  did  not  feel  this,  and  thought  lie  should 
not  if  there  were  20.  'Buses  had  a  beneficial  effect  on  the  load  factor. 
At  the  end  of  the  route  there  was  a  small  charging  station,  where  the 
'buses  received  a  boost.  In  this  way  they  were  able  to  remain  in  service 
all  day,  and  travel  some  70  or  80  miles.  If  there  were  no  boosting  station 
they  would  have  to  be  content  probably  with  only  40  to  50  miles.  Re- 
ferring to  an  inquiry  from  a  brewery  for  a  .3-ton  vehicle,  he  said  the  cost 
question  was  a  difficult  one.  If  equipped  with  Edison  battery,  it  would 
cost  something  like  £1,103,  and  Baker?,  he  believed,  could  furnish  a 
similar  vehicle  for  about  £700.  A  petrol  vehicle  would  only  be  about 
£600.  Another  disadvantage  was  the  question  of  speed.  Electrics  were 
excellent  for  town  use,  but  before  anything  could  bo  done  in  long-distance 
work  electrics  would  have  tr>  have  greater  speed.  It  was  up  to  the  batteri- 
makers  to  increase  the  capacity  of  the  battery,  and  enable  the  vehicles 
to  run  at  a  higher  speed.  These  questions  of  cost  and  speed  were  against 
the  electric.  Generally  considered,  they  were  cheap  to  run,  easy  to 
handle  and  the  maintenance  cost  was  very  low.  He  hoped  the  Com- 
mittee would  do  all  they  could  to  influence  makers  to  bring  down  the 
price  and,  if  possible,  to  increase  speeds. 

Jlr.  Cooper  (Wimbledon,  Surveyor)  criticised  the  design  of  the 
municipal  vehicles  shown  in  the  Paper.  In  Paris  and  other  cities  in 
which  batten.'  vehicles  were  used  for  dust  collection  the  vehicles  were 
low.  and  the  material  could  be  raked  directly  without  mounting  the  side 
of  the  vehicle.  He  felt  there  was  a  demand  among  surveyors  for  a 
battery  vehicle  which  would  carry  100  gallons  of  tar  or  a  few  yards  of 
repairing  material,  and  such  a  vehicle,  if  designed  to  carry  men,  would 
be  verv  useful  for  the  repair  of  pot  holes  in  the  road  surface  as  soon  as 
they  made  their  ap]x-arancc.  A  vehicle  of  this  type  would  effect  a  saving 
of  30  per  cent,  over  ordinary  methods.  His  experience  was  that  manu- 
facturers of  electrics  at  present  were  either  unwilling  or  unable  to  deal 
with  these  vehicles.  He  also  looked  forward  to  seeing  in  the  near  future 
something  done  with  an  electric  road  ro\ler,  a  machine  for  which  he  was 
sure  there  was  a  good  prospective  demand. 

Mr.  Hame  (York)  said  that  his  electric  'buses  ran  13,000  miles,  and  the 
energy  consumption  was  1-1  units  per  mile.  The  petrol  "bu.ses  did  7 
miles  per  gallon  or  180  galls,  per  week ;  they  did  1,250  miles  per  week, 
and  the  cost  wa-s  about  £500.  With  electrical  energy  at  l-25d.  per  unit 
the  cost  was  £365  per  annum  for  the  same  service.  If  the  same  comparison 
was  taken  back  to  the  coal  at  the  station,  the  sum  of  £64  would  pay  for  the 
coal  to  produce  the  amomit  of  electrical  energj-.to  give  this  mileage.  He 
had  had  no  trouble  with  the  electrical  equipment  of  his  buses,  and  he 
thought  that  on  level  routes  the  electric  battery  'bus  was  ideal.  The 
North  Eastern  Railway  Co.,  York,  were  considering  the  question  of 
utilising  electric  commercial  vehicles. 

The  Chairman  of  both  the  Surveyor's  and  Sanitary  Committee, 
(Bristol)  said  they  had  200  horses  as  well  as  several  steam  and 
l)etrol  vehicles.  He  wished  to  avoid  adopting  a  system  from 
which  he  would  need  to  make  a  change  in  the  immediate 
future.  He  believed  that  electrics  were  the  right  tj'pe,  and  would  in 
time  be  generally  adopted  for  municipal  work.  He  thought  Mr.  W'ord- 
ingham's  pessimistic  remarks  were  comi)arable  with  those  made  by  a 
certain  professor  who  calculated  and  demonstrated  on  paper  that  a 
s'eamship  could  not  lie  driven  across  the  Atlantic. 

Mr.  Wkber  (Keighley),  said  that  his  e.vi)crience  of  petrol  'buses 
worked  out  at  Is  4id.  jier  mile  with  the  trackless  trolley  system, 
with  which  extensions  were  made.  A  remarkable  reduction  in  the  tjTe 
cost  resulted.  The  energj-  cost  was  09d.  per  unit  per  mile  as  against 
4Jd.  per  mile  for  petrol.  He  used  the  Cedes  Stoll  system  with  two  and 
rot  four  overhead  wires.  His  cost  for  carting  ashes  was  10  per  cent,  of 
the  cost  of  the  coal. 

Mr.  J.  K.  Bkvd(;es  (Eastbourne)  said  the  object  of  the  Paper  should  be  to 
elucidate  facts  and  to  give  the  makers  an  idea  of  the  requirements  for 
municipal  service  and  heavy  traction  work.  In  Eastbourne  they  had 
14  petrol  'buses,  double  deckers.  For  general  service  'buses  should  be 
double  deckers,  but  for  feeders  single  deckers  wovild  serve.  The  Paper 
appeared  to  deal  only  with  the  latter.  The  costs  of  the  Eastbourne  'l>\ises 
laHt  year  were  lid.  per  mile.  He  thought  electric  'buses  were  too  slow. 
In  regard  to  commercial  electrics,  he  thought  4i  or  5  tons  a  suitable 
capacity.  They  had  a  4J  ton  steam  waggon  to  bring  coal  from  the  rail- 
way station  to  the  works,  a  run  of  2^  miles  to  works  and  back  to  station 
empty.  This  employed  three  men,  a  driver, a  steersman  and  a  loader, 
and  did  six  loads  a  day,  the  total  cost  per  ton  delivered  to  works  lx>ing 
11 -Id..  Hhowing  a  saving  of  nearly  7d.  over  the  contractors"  charge,  at 
present  day  rates,  of  Is.  6d.  per  ton.  If  the  distance  were  greater,  no 
doubt  the  saving  would  tx;  greater.  He  went  into  the  question  of  an 
electric  coal  waggon,  V>ut  the  priec'  was  excessive,  and  the  load  carried 
was  limited.  He  would  be  pleased  to  consider  an  electric  waggon  again 
when  the  steam  waggon  was  worn  out,  or  he  might  dispose  of  it,  liecause 
he  quite  agreed  the  electric  was  a  good  advertisement  for  the  department. 
Mr.  A.  H.  Shaw  (llford),  sai<l  he  was  ordering  a  4-ton  wagon  to  haul 
roal  a  diHtnnc.)  of  j-mile  from  the  nearest  railway  siding  lo  the  works. 
This  wan  a  convenient  nize,  l)eeausc  the  coal  arrived  in  S  ton  trucks 
He  queried  Mr.  Urj'dges'  figures  of  la.  Cd.  for  hauling  6  tons  2A  miles  out 
and  home.  He  could  haul  14  to  Hi  tons  at  the  cost  of  lOd.  These 
figures  were  for  hor»<!  traction.  With  the  electric  he  would  save  £150 a 
year  with  ii  veliieli-  which  uo\dd  l)c  eonsluntly  used  and  woulil  ileal  with 
ll.lHHtto  I2.)KN)  li.ns.  The  lower  wagon  which  he  had  had  in  service 
IH  mrmllm  had  proved  less  riistiv  than  liorMivs  and  had  given  every 
Kntinfiu'tioli. 

Mr.  W  H.  !,.  Watm.in  (EdiiM.n  Aeeurnulators.  l,til.)  thouglit  a  wrong 
v.^  hn.l  l«,.,n  taUen  of  the  quoHMon  of  s|«..,d.  'I'hPre  was  m,  advan- 
V«g'>  in  liavii.g  a  higl,  B,„.,„i  i„  towiH.aiid  iconomy  In  ruiuiiiig  was  ilue 


to  the  low  speed,  wliich  was  not  economical  in  petrol  vehicles.  As  to  price, 
the  final  iinancial  result  should  be  considered,  not  only  the  first  cost. 
Notwithstanding  the  supposed  disadvantages  of  price  and  speed,  the 
railway  companies  found  it  worth  their  while  to  purchase  electric  vehicles, 
and  if  these  companies  did  so  electricity  undertakings  should  also  find  it 
worth  their  while.  Accumulator  trams  were  by  no  means  out  of  the 
question  at  the  present  day — they  were  giving  every  satisfaction. 

Jlr.  Bkydges,  in  reply  to  a  question,  said  that  his  steam  vehicle  had 
been  in  use  for  202  days  p3r  annum,  and  the  men  were  otherwise  em- 
ployed when  available. 

Mr.  .John  Christie  (Brighton)  said  that  if  progress  was  to  be  made  it 
was  essential  that  they,  as  engineers,  should  practice  what  they  preached, 
and  as  far  as  possible  use  electrically-driven  vehicles  in  their  own  service. 
He  had  had  a  vehicle  in  use  for  som?  8  or  9  months,  and  found  it  very 
serviceable.  It  created  a  very  favourable  impression  and  int?rest  among 
tradesmen,  and  he  believed  before  long  a  useful  number  of  electrics 
would  be  engaged  in  the  delivery  of  goods.  In  Brighton  there  was  a  fleet 
of  Tudor  battery  'buses,  which  worked  very  well.  He  thought  the 
biggest  field  for  development  was  with  the  Works  Departments.  They 
should  prevail  upon  surveyors  to  reorganise  their  fleets  for  tlust  collect- 
ing, street  watering,  &c.  Last  week  he  had  au  electric  dust  collector 
down  for  trial,  and  put  it  on  every  route  in  the  town.  There  were  some 
very  severe  gradients,  but  the  vehicle  proved  capable  of  negotiating  the 
heaviest  route,  and  if  it  could  do  it  in  Brighton  it  could  do  it  in  any  town 
in  the  Kingdom.  Provision  should  be  made  to  assist  users  with  regard  to 
charging  at  reasonable  prices.  In  Brighton  an  old  boiler  house  had  been 
converted  for  this  purpose. 

Mr.  Meakix  (Wolseley  .Motors,  Ltd.)  said  that  his  company  were 
interested  in  both  the  petrol  and  electric  machines.  Too  much  attention 
had  been  given  to  the  matter  of  speed.  The  electric  had  a  field  of  its 
own,  which  was  that  of  short  hauls  and  frequent  stops.  He  did  not 
think  the  pleasure  electric  satisfactorj',  except  for  town  runabouts, 
and  at  speeds  of  over  12  miles  per  hour  tlie  depreciation  and  maintenance 
charges  increased  rapidly.  He  was  in  ugreomcnt  with  municipal  engi- 
neeis  as  to  price,  which  would  have  to  be  reduced  considerably.  There 
was  much  more  work  in  the  mechanism  of  the  petrol  vehicle  than 
in  the  electric,  yet  they  were  produced  and  sold  cheaper. 

Mr. Wyld  ( Hampstcad)  in  his  own  case  had  found  a  difficulty  in  getting 
his  committee  to  purcha.se.  As  the  result  of  an  experiment  the  Works 
Department  had  found  that  they  were  able  to  do  for  10s.  6d.  what  by 
horse  haulage  cost  35s.  Finally,  his  committee  had  decided  to  purchase 
an  electric  vehicle  and  to  hire  this  to  the  \\'orks  Department.  They 
were  quite  satisfied  that  the  arrangement  would  be  financially  satisfac- 
tory to  both  departments. 

Mr.  Aytox  (in  reply)  thought  that  many  of  us  were  afraid  of  making 
mistakes,  and  therefore  we  failed  to  make  the  progress  that  should  be 
made.  On  the  other  hand,  there  should  not  be  irresponsible  enthusiasm. 
He  agreed  that  prices  must  come  down,  but  even  at  present  prices 
business  could  be  done.  It  was  a  great  mistake  to  make  comparisons 
with  experiments  of  years  ago,  such  as  accumulator  trams.  The  Electric 
\iliicle  Committee  would  certainly  keep  new  designs  in  view,  more 
particularly  after  the  war.  It  was  most  important  that  municipal 
departments  should  use  the  electric  vehicle,  and  should  try  to  inllucnce 
others.  The  trolley  'bus  could  not  well  be  compared  with  the  aceumu- 
ator  'bus.  He  thought  that  insistence  on  the  standard  charging  plug  was 
Imost  important. 

Mr.  f'R.-iMB  proposed  a  Iiearty  vote  of  thanks  to  Mr.  .\yton, 
and  tliis  was  carried  by  acclamation. 

The  meeting  then  adjourned  to  view  the  parade  of  electric 
vehicles  which  was  held  on  the  Victoria  Embankment,  imme- 
diately in  front  of  the  In.stitution.  There  were  17  vehicles 
shown,  which  were  representative  of  all  types  of  commercial 
and  pleasure  vehicles  and  much  interest  was  taken  in  them. 
We  shall  give  further  particulars  of  these  in  our  next  issue. 
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THE  SHANGHAI   MUNICIPAL  UNDER- 
TAKING. 

In  our  issue  of  May  1, 1914,  we  commented  upon  a  report, 
which  had  been  submitted  to  the  Municipality  of  Shanghai, 
by  Mr.  T.  H.  U.  Aldridge,  the  chief  engineer  of  the  elec- 
tricity   undertaking.     This    report   indicated    a   degree  of 
progress  on  the  part  of  the  electricity  supply  scheme  which, 
for  an    undertaking  in  the  Far  East,  was  little  short  of 
remarkable.     We  reproduce  in  another  part  of  this  issue  an 
abstract  of  this  year's  report,  which  is  even  more  indicative 
of  progress  than  its  predecessor.     It  is  apparent  that  the 
war  has  only  affected  the  smooth  running  of  the  department 
in  delaying  the  delivery  of  the  plant,  which  was  ordered 
many  months  ago,  and  which  it  was  foimd  necessary  to 
instal  to  cope  with  the  constantly  increasing  demand.     It 
speaks  well  for  the  efficient  character  of  the  patrol  of  the 
seas  by  the  Allied  Fleets  that  no  jxjrtion  of  the  extension 
plant  has  been  sent  to  the  bottom  by  marauding  pirates  or 
ocean  raiders,  Ijut  it  mast  be  aimoj'ing  foi-  Mr.  Aldridge 
to  have  to  record,  as  he  doe.s,  that  "  with  regard  to  the 
second  5,000  kw.  set,  the  greater  portion  of  that  shipment 
had  to  be  brought,  after  considerable  delay,  from  Manila,  as 
the  ship  iji  which  it  was  being  cariied  took  refuge  in  that 
port.     Two  more  cases,  one  containing  the  field  magnet 
rotorof  theset,  are  being  held  up  at  Alexandria.  Endeavours 
to  obtain  release  of  these  have  so  far  been  without  success." 
Turning  to  the  progress  of  the  undertaking,  the  motors 
connected  now  aggregate  over  12,000  h.p.,  there  having 
been  an  increase  of  nearly  7,0(Kt  h.p.  during  the  past  year. 
Till-    units   .sold    for   all    purposes    have    increased    from 


20,000,000  to  33,000,000,  and  the  load-factor  has  been 
improved  from  30-8  to  37-  per  cent.  It  is  significant  that 
this  latter  figure  is  considerably  higher  than  that  which 
obtains  m  such  large  undertakings  as  those  at  Manchester, 
Glasgow,  Birmiiigham  and  Liverpool.  At  present  two 
stations  are  m  operation  which  aggregate  14,900  kw.,  and 
but  for  non-deUvery,  the  plant  would  have  been  in- 
creased by  a  further  5,000  kw. 

The  immediate  future  prospects  of  the  undertakmg  are 
sufficiently  encouraguig  to  prompt  Mr.  Aldridge  to  recom- 
mend a  20,000  kw.  extension  scheme,  and  we  understand 
that  this  is  to  be  carried  out  next  year,  and  in  conjunction 
with  it  there  will  be  a  30,000-volt  system  of  trimk  trans- 
mission by  underground  cables.  Speaking  of  the  commercial 
success  of  the  undertaking,  Mr.  Aldridge  pomts  out  that 
the  Chinese  consumers  as  well  as  the  Europeans  show  a  dis- 
tinct liking  for  electric  radiators.  Tliese  are  hired  out  to 
consiuners  at  a  monthly  rental,  and  at  the  end  of  last  year 
871  heaters,  representing  a  load  of  1,700  kw.,  had  been 
connected  up  ;  in  addition,  52  electric  cookers  were  in 
service.  From  the  power  supply  point  of  view,  the  response 
on  behalf  of  the  local  industries  has  been  very  encouraging. 
A  number  of  Japanese  cotton  spinners  who  have  mills  in 
Japan  are  building  additional  plants  ni  Shanghai  because 
they  can  obtain  the  raw  material  more  cheaply  there  than 
in  Japan.  Three  of  these  mills  have  been  added  to  the 
system  during  the  year,  representing  an  aggregate  demand 
of  1,000  kw.  Flour  mills,  amongst  which  is  one  of  600  h.p., 
are  also  amongst  the  industrial  consumer.s.  The  units  sold 
for  power  during  the  coming  year  will,  it  is  expected,  reach 
over  33,000,000,  and  for  heating  purposes  over  .500,000. 
It  is  instructive  to  note  that  Mr.  Aldridge  has  consistently 
supported  British  manufacturers  bi  the  laying  down  and 
extension  of  this  imdertaking.  It  is  true  that  orders  had 
been  placed  for  German  plant,  but  on  the  outbreak  of  war 
these  were  cancelled  and  British  machines  subsritutecl. 
Doubtless  the  experience  of  the  Municipality  with  this  plant, 
coupled  with  the  fact  that  for  patriotic  reasons  enemy 
countries  can  no  longersolicit  basuiess,  will  be  in  every  way 
gratifying  and  justify  their  furthersuppo  rt  of  home  industry. 
Judging  by  the  manner  in  which  the  under..aking  is  being 
conducted,  the  Shanghai  Municipality  must  feel  gratified 
that  they  pcssess  such  a  valuable  public  asset,  and  one 
which  the  growth  of  years  must  steadily  appreciate.  As  <.  n 
the  previous  occasion,  we  extend  out  congratulations  to  Mr. 
Aldridge  upon  another  successful  year's  working. 
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IMPORTS  AND  EXPORTS  OF  ELECTRICAL 

MANUFACTURES. 

For  the  week  June  7,  1915,  lo  June  12,  1915. 


In  view  of  the  increased  interest  which  is  heing  taken  in  the  subject  of 
the  importation  into  and  the  exportation  of  Electrical  Manufactures 
from  the  Vnited  Kingdom,  we  resume  our  weekly  lists.  (See  also  note 
at  foot  of  Exports.) 

IMPORTS. 

Folkestone. — France:  Elec  meters.  40  pkgs. :  elec.  glow  lamps.  1  pkg. 

Huu- — Sweden  :  Carbon  electrodes.  12  pkgs. ;  France :  electrodes,  60  pkgs. 

Liverpool. — U.S.A.:  Unenumerated,  41  pkgs. 

London. — U.S.A.:  Carbon  candles.  £13 ;  elec.  machinery,  £1.929  ;  elec.  lamps,  £366  ; 
elec  carbons,  £944;  lamp  parts.  £74;  elec.  fans.  11  pkgs.;  unenumerated,  £1,865 — 
65  pkgs.  Denmark :  Unenumerated.  t\27.  Holland:  Elec.  lamps,  £643 — 134  pkgs; 
unenumerated,  £118.  Sweden:  Elec.  machinery,  £811-;  telephone  apparatus,  £540. 
France  :  Elec.  carbons,  £769 ;  lamp  parts,  £130.  Haly  :  Elec.  wire  and  insts.,  45  pkgs. 
Canada:  Wire  and  cable,  £99 ;  unenumerated,  £900. 

Southampton. — France :  Unenumerated,  6  pkgs. 

EXPORTS; 

To  Australasia. — Auckland:  Elec.  machinery,  £92  ;  wire  and  cable,  £75;  unenu- 
merated, £230.  Melbourne:  Elec.  machinery,  £735 :  wire  and  cable,  £5,158;  unenumerated, 
£735.  .SyrfMcy.- Elec  machinery,  £225;  wire  and  cable.  £2.129  ;  unenumerated.  £!, 304. 
Wellington:  Elec.  machinery.  £187  :  v;ire  and  cable.  £1.036  ;  unenumerated,  £272.  Ade- 
laide: Elec. machinery.  £182  ;  unenumerated,  £138.  Brisbane:  Elec. machinery,  £181  ; 
unenumerated,  £49.  Dunedin :  Elec.  fans,  £44;  unenumerated,  £44.  Christchurch: 
Unenumerated.  £60.  Perth:  Unenumerated,  £88.  Hobart :  Elec.  machinery, £155 ;  un- 
enumerated, £34.  Lyttlelon:  Unenumerated,  £130.  Fremantk :  Elec.  machinery, 
£249:  unenumerated,  £1.037. 

Africa. — Durban  :  Machinery.  £631  :  telegraph  material.  £82  ;  wire  and  cable,  £591  : 
unenumerated,  £1,426.  Port  Elizabeth:  Wire  and  cable,  £128;  unenumerated,  £349. 
Cape  Town:  Elec.  machinery.  £312 ;  wire  and  cable,  £42 ;  unenumerated,  £186.  East 
London:  Unenumerated.  £116.  Beira :  Telegraph  m.aterial.  £70  ;  unenumerated,  £25. 
Kilindini:  Wire  and  cable.  £26;  unenumerated.  £13.    Zanzibar:  Unenumerated,  £10. 

Egypt. — Port  Sudan:  Elec.  machmery,  £92;  telegraph  material,  £21  ;  wire  and  cable, 
£28;  unenumerated,  £682. 

Russia. — Archangel:  Unenumerated,  £95.    Petrograd:  Unenumerated,  £260. 

Italy. — Genoa:  Unenumerated,  £941. 

Spain. — Bilbao  :  Wire  and  cable,  £680  ;  unenximerated,  £93.  Cadiz  :  Unenumerated, 
£72. 

Portugal. — Lisbon:  Wire  and  cable. £26 ;  unenumerated.  £201. 

South  and  Central  America. — Buenos  Ayres :  Wire  and  cable,  £460  ;  elec.  machinery, 
£203:  unenumerated,  £494.    Santander  :  Unenumerated.  £67. 

British  Guiana.— Osm^rara.-  Unenumerated.  £35. 

DENV.ARK. — Copenhagen:  Wire  and  cable,  £59  ;  unenumerated,  £343. 

Holland. — Amsterdam:  Wire  and  cable,  £1 ,564 ;  unenumerated,  £27.  Rotterdam: 
Wire  and  cable,  £636  :  unenumerated.  £79. 

M.S.k.— New  York:  Wire  and  cable,  £40  :  unenumerated,  £79. 

Japan. — /Tofce .•  Wire  and  cable.  £35.     Yokohama:  Unenumerated,  £210. 

China. — Hongkong:  Elec.  machinery.  £330  ;  wire  and  cable,  £19:  unenumerated,  £155. 
Shanghai:  Elec.  machinery,  £776.    Tientsin:  Unenumerated,  £13. 

India.  Ceylon,  Indo-China  and  Straits  Settlements. — Bombay  :  Unenumerated, 
£136.  Ca.'cwWa.- Elec.  machinery,  £58;  unenumerated,  £163.  Co/omiio  .■  Wire  and  cable, 
£420;  unenumerated,  £95.  Madras:  Elec.  machinery,  £174;  wire  and  cable,  £28 ; 
unenumerated,  £28.  Singapore:  Elec.  machinery,  £26  ;  unenumerated,  £369.  Penang: 
Wire  and  cable.  £30;  unenumerated,  £15. 

Java. — Samarang :  Unenumerated,  £10. 

Canada. — Toronto:  Unenumerated, £51. 

France. — Boulogne:  Unenumerated,  £77.  Paris:  Elec.  machinery,  £56.  Dunkirk: 
Unenumerated.  £40.     Trepcri:  Unenumerated,  £306. 

Fiji.— Unenumerated,  £28. 

Gibraltar:  Unenumerated.  £22. 

Malta  :  Unenumerated.  £17. 

West  Indies. — Trinidad:  Unenumerated,  £30.    St.  Vincent :  Unenumerated,  £16. 

FOREIGN  GOODS  (duty  paid  and  free). 
Alexandria:   Unenumerated,  £159.    Boulogne:   Unenumerated,  £122.    Cape  Town : 
Unenumerated, £54.    Durban:  Unenumerated, £9.    Cothenburgh:  Unenumerated, £107. 
Sydney:     Unenumerated,    £35.     Wellington:    Unenumerated,    £50.    Lisbon:    Unenu- 
merated, £39.    Odense:  Unenumerated,  £25.    Port  Elizabeth  :  Unenumerated,  £107. 
FOREIGN  FREE  GOODS,  entered  in  transit  on  through  Bills  of  Lading. 
Adelaide:   Elec.  glow  lamps,  4,730.    Christchurch:   Elec.  glow  lamps,  11.520:   elec, 
lam (>  parts,  £34.    Dunedin:  Elec.  glow  lamps,  280.     Lyttlelon:   Elec.  glow  lamps,  440. 
Wellington  :  Elec.  glow  lamps.  4,200. 

Note. — The  large  number  of  items  in  these  official  returns  under  the 
mlHlcading  heading  "  unenumerated  "  relate  to  what  is  described  as 
"  electrical  goods  "  and  "  electrical  materials." 


LEGAL  INTELLIGENCE. 


Claim  for  Re-Laying  Telegraph  Lines. 

After  a  long  hcarini;,  cxlending  over  many  days,  .\Ir.  I'oUock,  Oflicial 
Referee,  gave  juflgmcnt  on  the  10th  inst.  in  the  ca.sc  of  H.M.  Poatmaster- 
General  v.  Southwark  Borough  Council.  The  case  arose  out  of  the 
necessity  to  relay  the  telephone  and  telegraph  cables  consequent  upon 
the  con.Htruction  by  the  Council  of  a  aubwaj'  Ijcneath  the  cross  roads  at 
the  "  El<-|)liunt  and  Ca.stle." 

-Mr.  ilolnian  Gregory,  K.C.,  and  Mr.  Brandon  appeared  for  the  Post- 
maHter-Oeni^ral ;  and  Mr.  Hudson,  K.C.,  with  Mr.  Frank  Dodd,  for  the 
IJorougli  t!ounell. 

-Mr.  HoLM.xN  Greoohv,  in  the  course  of  his  H|)cech  at  the  close  of  the 
hearing,  said  that  in  all  his  long  experience  he  had  never  come  across  a 
more  unforlnnntc,  or  he  might  say  a  more  scandalous,  piece  of  litigation, 
the  amount  in  dispute  Ixing  only  i;2">9,  while  the  costs  incurred  could  not 
Ix!  loHH  than  iS.tMX).  The  Counfil,  however,  suid  that  they  had  overpaid 
the  PimtninBter-fienernl.  and  as  lliey  were  going  to  try  and  get  some  of 
H,..  MH.n.  y  bark  they  wen-  not  tii;ht'invr  f.ir  the  £2.')n  oiily. 

riic  uriiiin  wns  brouiiht  by  the  I'ostniaster-deneral  to  recover,  under 

I"  TeliKriiph  Act  rif  IH7K,  the  balance  of  certain  mimev  which  had  ln-cn 

ipi-ndcd  in  nhiyinu  the  cablet,  renilereil  neeoHHary  by" the  works  of  the 

'     imeil       Cn.ler  the  A.t   the   rMStmnHtertJcncrnr  claimed  the  right   to 

...ko  alleralionr.  in  the  tel.-graph  line  and  to  charge  the  Council  with  the 


cost  or  to  call  upon  the  CoimoU  to  do  the  work.  In  that  case  the  Post- 
master-General had  done  the  work  and  had  charged  the  Coimcil  -nith  it, 
the  total  sum  being  t'1,640.  Of  that  all  had  been  paid  except  the  balance 
now  claimed,  as  to  which  the  Council  contended  they  were  not  liable,  as 
the  cost  had  been  increased  by  the  Postmaster-General  layiug  additional 
ducts.  The  question  was  whether  more  money  had  been  spent  in  laying 
22  ducts  than  would  have  been  spent  in  layiug  the  original  13  ducts,  and 
the  Council  said  that  imder  the  circumstances  tlie  Post  Oifice  should  bear 
9/22nds  of  the  cost  as  representing  the  addit  iiuial  nine  ducts  and  the  Council 
13/22nds  as  representing  the  original  1.3  ducts  which  had  to  be  relaid. 
The  Post  Office  engmeers  contended  that  so  far  from  increasing  the  cost, 
the  laying  of  the  nine  additional  ducts  would  be  a  sa\Tng  in  cost,  as  the 
boring  would  hare  to  be  the  same  size  for  22  as  for  13  duc"ts  and  the  addi- 
tional nine  would  occupy  space  which  would  otherwise  have  had  to  be  filled 
up  with  cement.  There  was  no  suggestion  in  the  defence  that  the  designs 
were  wrong  or  wasteful,  but  it  was  alleged  that  the  charges  were  excessive 
and  imreasonable.  On  the  other  hand,  it  was  contended  that  the 
question  of  design  and  the  amount  of  work  necessary  to  be  done  was 
entirely  in  the  hands  of  the  Postmaster-General.  The  only  point  was 
whether  the  Postmaster-Cieneral  had  incurred  extra  costs  by  making 
provision  for  22  ducts  instead  of  only  13. 

The  Official  Referee,  in  giving  judgment,  said  he  agreed  that  the 
case  was  a  most  unfortunate  piece  of  litigation.  By  order  of  Mr.  Justice 
Lush,  he  had  to  ascertain  what  would  be  the  cost  of  the  work  upon  the  basis 
of  13  ducts  and  what  would  be  the  cost  on  the  basis  of  22  ducts.  When 
notice  of  the  construction  of  the  subway  was  given  to  the  Postmaster- 
General  the  latter  decided  that  the  work  should  be  carried  out  by  the 
Post  Office.  The  alterations  consisted  of  the  abandonment  of  two  under- 
ground telegraph  lines  containing  13  ducts  and  the  construction  of  a  new 
line  comprising  an  underground  conduit,  the  construction  of  a  new  man- 
hole and  the  enlargement  of  the  existing  manhole.  Wliile  carrying  out 
the  work  the  Postmaster-General  increased  the  number  of  ducts  to  22, 
which  necessitated  an  increase  of  1  ft.  in  the  length  and  1  ft.  in  the  width 
of  the  new  manhole,  an  increase  of  1  ft.  in  the  width  of  the  trenching  and 
of  1  ft.  in  the  existing  manhole  over  and  above  what  would  have  been 
necessary  if  the  conduit  laid  had  contained  only  13  ducts.  Correspon- 
dence took  place  between  the  Postmaster-General  and  the  Borough 
Council's  engineer,  and  after  discussion  a  plan  was  adopted,  showing  the 
general  outline  under  which  the  Postmaster-Cieneral  proposed  to  carry 
out  the  work.  The  Postmaster-General's  officer,  in  carrying  out  the 
work,  began  upon  the  assumption  that  the  subway  was  as  close  as  possible 
up  to  the  point  where  the  new  manhole  was  to  be  constructed,  and  that 
necessitated  carrying  down  the  manhole  to  a  considerable  depth  so  as  to 
get  below  the  subway.  Originally  a  plan  was  put  forward  by  which  it 
was  proposed  that  the  manhole  should  actually  be  under  the  subway,  but 
the  engineers  came  to  the  conclusion  that  it  was  almost  impossible  to 
carry  out  that  plan,  and  it  was  decided  that  a  second  plan  was  the  better. 
Mr.  Harrison  was  acting  as  engineer  to  the  ( 'ouncil  and  was  aware  of  the 
work  going  on.  It  was  competent  for  him  to  have  gone  to  Mr.  Noble, 
who  was  doing  the  work  for  the  Postmaster-tieneral,  and  point  out  that 
he  was  doing  more  than  was  necessary,  liut  he  did  nothing  of  the  kind. 
The  work  was  completed  towards  the  end  of  191 1  when  application  was 
made  for  payment,  and  then  certain  oitjections  were  raised,  it  being 
suggested  that  the  Postmaster-General  had  not  done  the  work  merely 
for  altering  the  position  and  direction  of  the  work  for  13  ducts,  but  had 
done  all  the  work  to  enable  the  I'o-st master-General  to  carry  22  ducts. 
Mr.  Harrison  suggested  that  it  would  be  reasonable  that  the  Postmaster- 
Cicneral  should  pay  9/22nds  of  the  cost.  That  would  strike  one  as  being 
a  taking  proposition,  but  it  was  one  which  would  bo  absolutely  improper 
because  it  was  clear  that  the  extra  provision  would  not  nece.'isarily  in- 
crease the  cost  of  tlic  work  iu  proportion.  The  Postmaster-General  had 
behaved  haTiil>'iiiic  ly  in  '.liviuL:  u|i  some  of  the  extra  maintenance, as  it 
was  one  of  tin-  imiiiriiial  rxpi-nscsi  for  which  he  was  entitled  to  be  paid. 
Then  came  the  (pieition  as  to  what  were  the  extra  expenses  owing  to  the 
increase  in  the  number  of  ducts  :  but  as  to  that  no  evidence  had  been 
given.  There  had  been,  however,  suggestions  that  there  were  faults  in 
the  il(  -iu'ri  u]ii(  li  had  increased  the  cost,  and  in  support  of  that  a  number 
of  ex|»  iiM\i  niMilrls  had  l)een  produced.  The  question  then  arose  as  to 
who  M.is  I  hr  |M"|Kr  person  to  decide  as  to  the  proper  manner  of  carrying 
out  tlie  work  rendered  necessary  by  the  construction  of  the  subway,  but 
he  did  not  intend  to  take  upon  himself  tlie  duty  of  deciding  that  point. 
In  fact,  l)y  the  Act  of  Parliament  he  was  precluded  from  doing  anything 
of  the  kind.  The  Act  said  that  the  alteration  was  to  lie  made  as  the 
I'ostmaster-General  might  deem  neci^ssary  and  expedient.  No  denial 
of  the  necessity  or  expediency  of  the  work  had  been  jnit  forward  in  the 
defence,  and,  therefore,  he  could  only  deal  with  the  matter  as  it  came 
before  him.  Various  questions  had  been  raised  in  defenc«,  but  they  were 
questions  os  to  whether  the  exiienses  were  such  as  ought  to  have  been 
incurred  having  regard  to  the  foet  that  the  Postniivster-General  had  con- 
siilcred  the  work  necessary  and  ex]>edient.  That  rendered  it  quite  un- 
necessary for  him  to  go  into  the  elalii>rate  estimates  and  calculations  made 
on  behalf  of  the  Council.  Mr.  Noble  and  Mr.  Hardy  had  been  called  on 
Inlialf  of  the  I'ostmastcr-tJeneral,  and  they  gave  evidence  in  support  of 
the  view  that  the  work  was  in  substance  necessary  for  the  13  ducts.  Mr. 
Nnble  said  it  was  necessary  to  carry  down  the  manhole  to  the  depth  to 
which  they  did  carry  it  in  order  to  carry  the  pipes  under  the  subway. 
He  said  that  when  they  got  down  to  a  certain  depth  they  met  with  a 
considerable  ((Uantity  of  water  which  rendered  extra  work  necessary. 
He  (Mr.  Noble)  also  said  that  in  carrying  llii'  hole  down  to  a  greater  depth 
it  was  necessary  to  make  it  larger  having  recard  to  the  health  of  the  men 
who  worked  in  it.  It  was,  thiTefore,  usi'less  to  suggest  that  the  Post 
OPHce  authorities  had  made  the  maubolcs  deeper  than  wa.s  necessary. 
The  Postmaster-tieneral  had  taken  the  troublo  to  correspond  iR-rsoimlly 
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upon  the'matteri  and  he  (the  Referee)  came  to  the  conclusion  that  those 
who  advised  him  had  advised  him  properh-.  When  it  was  said  that  the 
work  was  necessary  and  expedient,  he  was  not  in  a  position  to  contradict 
it  in  any  way.  He  was  satisfied  upon  the  evidence  of  5Ir.  Noble  and  Mr. 
Hardy,  that  the  work  was  properly  done  and  that  it  was  necessary  and 
expedient — that  it  was  work  properly  done  on  the  basis  of  l^  ducts.  When 
the  Postmaster-General  said  that  the  work  was  necessar_y  he  could  not 
in  any  way  interfere.  There  must  be  judgment  for  the  Postmaster- 
General  for  £250.  10s.  .5d.,  with  costs. 


Light  Railway  Commissioners'  Powers. 

On  Tuesday  the  Court  of  Apjieal  (Lords  Justices  Swinfen  Eady,  Philli- 
more  and  Bankes)  delivered  their  reserved  judgment  on  three  appeals 
bv  the  Great  Central,  ilidland  and  North-Eastern  Railway  Companies 
from  a  decision  of  a  Divisional  Court  on  a  point  of  procedure  in  connection 
with  the  Dcarne  \'alley  Light  Railway'  scheme. 

Lord  .Justice  Swinfen  Ead}',  in  giving  judgment,  said  that  the  appeal 
raised  a  short  but  important  question  under  sec.  7  (6)  of  the  Light  Rail- 
ways Act,  1896.  In  November,  1913,  four  urban  councils  in  the  West 
Biding  of  Yorksliiie  jointly  applied  to  the  I-ight  Railway  Commissioners 
for  the  c'onstruction  of  a  light  railway,  which  for  convenience  was  divided 
into  23  sections.  On  JIarch  18,  1914,  the  Commissioners  communicated 
their  decision  to  the  parties.  It  stated  that  the  Commissioners  were  of 
opinion  the  application  for  the  order  authorising  a  light  railway  should  be 
granted,  but  certain  restrictions  were  imposed  as  to  certain  sections. 
One  section  was  postponed,  and  sees.  13  and  14  were  refused.  The  pro- 
moters thereupon  appealed  to  the  Board  of  Trade  with  regard  to  the  two 
sections  refused,  and  that  Board  refeiTed  the  matter  back  to  the  Com- 
missioners. The  latter  proceeded  to  rehear  the  matter,  but  the  appellants 
refused  to  take  any  part  in  the  hearing,  and  obtained  a  writ  of  prohibition 
to  prevent  the  Commissioners  proceeding  with  the  inquiry.  Their  ground 
was  that  there  was  no  appeal,  as  there  had  been  no  refusal  of  the  pro- 
moters' a))i)lication'  The  prohibition  was  not  upheld  by  a  Divisional 
Court,  and  it  was  from  the  decision  of  that  Court  that  the  Railway  Com- 
panies appealed.  In  his  opinion  it  could  not  be  said  that  an  application 
for  a  light  railway  had  been  refused.  The  refusal  had  extended  only  to 
part  of  the  application  that  was  before  the  Commissioners,  and  in  his 
opinion  there  was  under  the  Act  no  appeal  from  a  restriction  imposed  on 
the  refusal  of  a  part  of  a  scheme.  The  granting  of  apart  was  the  granting 
of  the  application  within  the  meaning  of  the  Act.  and  the  section  extended 
only. to  cases  where  the  application  had  been  refused.  Under  tho-se  cir- 
cumstances the  promoters  had  no  right  of  appeal,  and  the  present  appeal 
must  be  allowed.  The  order  of  the  Divisional  Court  would  be  discharged, 
and  the  rule  of  prohibition  would  be  restored. 

Lords  Justices  PhiUimore  and  Bankes  concurred,  and  the  appeal  was 
accordingly  allowed,  with  costs. 


Unlicensed  Wireless  Apparatus. 

At  Castle  Eden  (Durham)  Petty  Sessions  last  week  Wm.  R.  Walker, 
school  teacher,  was  charged  with  being  in  possession  of  wireless  appara- 
tus, contrary  to  the  regulatioiis  vmder  the  Defence  of  the  Realm  Act. 

Evidence  was  given  that  defendant  had  admitted  he  had  wireless 
apparatus,  but  after  the  war  commenced  he  took  it  do\Tn,  as  he  could  not 
transmit  anything.  The  only  thing  he  could  receive  was  the  time  from 
Paris.     He  never  had  a  proper  aerial  erected,  and  therefore  he  destroyed  it. 

Mr.  H.  DrsTHOKNE,  P.O.  engineer,  said  the  apparatus  found  in 
defendant's  posse.ssion  formed  the  component  parts  of  a  receiving  wire- 
less set  dismantled.  As  it  stood  at  present  it  was  useless,  but  could  pos- 
sibly be  put  together  for  receiving  messages  in  about  two  days. 

Mr.  JIosF.s  (for  defendant)  said  that  while  bis  client  was  on  his  holidays 
in  August  last  he  had  something  relating  to  wireless  telegraphy.  It  was 
inspected  by  the  jjostal  authorities,  and  defendant  then  told  them  of  what 
apparatus  he  had,  but  no  further  notice  was  taken. 

The  Cir.MP.M.vx  of  the  Bench  said  defendant  had  been  foolish  enough  not 
to  protect  himself,  and  seemed  to  have  been  led  into  his  position  by  one 
of  the  departments  of  the  Post  Office,  who  appeared  to  have  been  extra- 
ordinarily lax.     They  would  only  fine  him  £5.  5s. 


Bristol  Tramways  Co.  and  Electric  Supply. 

Last  week  .Mr.  Justice  Neville  had  before  biin  a  ]ietition  by  the 
Bristol  Tramways  &  (Carriage  Co.  for  the  sanction  of  the  Court  to  an 
extension  of  its  powers  including  the  supply  of  electricity  to  other  firms. 

Mr.  CI..VUSOX,  K.C.,  who  (with  Mr.  Gordon  Brown)  appeared  in  supjmrt 
of  the  petition,  said  they  had  surplus  electricity  which  thoy  desired  to 
supply  toothers. 

His  Lordship  expressed  his  approval  of  the  proposed  extension  of 
objects,  but  thought  that  the  notice  convening  the  ncccssarj-  meetings 
had  not  given  the  rc(iuired  seven  clear  days. 

Under  these  circumstances  Mr.  CL.insoM  asked  that  the  petition  should 
fitond  over  in  order  that  fresh  meetings  might  bo  held  and  restored  to  tho 
list  for  formal  sanction,  or,  should  tho  company  tliink  that  they  could 
persuade  tho  Court  of  Apjical  to  take  a  different  view  as  rcganb  the 
notices,  dismissed  so  that  the  opinion  of  the  Court  might  be  taken. 

His  Lordship  said  the  order  might  go  in  either  way  as  tho  Company 
desired. 

Re  Beck  Engineering  Co.  (Ltd.) — A  petition  to  wind  up  com- 

piilsorily  this  com|>any,  presented  by  the  Sloan  Electrical  Co.,  was  before 


Mr.  Justice  Neville  on  Tuesday.  It  was,  however,  annoimoed  by  Mr. 
Harrison  (for  the  petitioners)  that  the  matter  had  been  settled,  and  the 
petition  was  dismissed,  without  costs. 


PARLIAMENTARY  INTELLIGENCE. 


THE  GOVERNMENT  AND  ENGINEERING  WORKERS. 

In  the  House  of  Comnioiis  on  Momlay.  Mr.  Geo.  Tekkell  asked  the 
President  of  the  Board  of  Trade  whether  any  instructions  had  been 
given  to  newspapers  restrictive  of  advertisements  by  manufacturers  and 
employers  seeking  skilled  labour. 

In  reply,  Mr.  Rixnciman  said  that  no  instructions  had  been  given  to 
newspapers  on  the  subject,  but  the  attention  of  certain  associations  of 
newspaper  proprietors  had  been  called  to  the  restrictions  on  advertise- 
ments contained  in  the  Order  in  Comicil  of  April  29.  Arrangements  had 
been  made  to  enable  advertisements  to  be  submitted  for  the  approval  of 
the  Board  of  Trade.  There  was  no  objection  to  a  statement  that  labour 
was  required  for  Government  or  War  Office  work. 

Mr.  NiELD  asked  the  right  hon.  gentleman  it  he  was  aware  that  in  the 
immediate  vicinity  of  London  important  firms  engaged  on  Government 
work — electrical  engineers  and  others  with  large  plants — were  hope- 
lessly unable  to  get  skilled  labour,  and  whether  they  were  stiU  prohibited 
from  asking  for  that  labour  from  a  distance  where  it  was  not  engaged  on 
Government  work. 

Ml'.  RCNCIMAN  :  No,  sir.  Employers  are  not  prohibited  from  asking 
for  labour  from  a  distance.  If  they  will  put  their  application  through  the 
ordinary  channels,  no  doubt  help  will  be  given. 

Royal  Assent. — The  Royal  Assent  to  the  Doncaster  Corporation  Act 
was  read  on  June  9. 

London  Electric  Rail'way  Companies  Facilities  Bill.— On  Tues- 
day this  Bill  was  read  a  second  tinio  in  tlie  House  of  Commons. 

Merchant  Shipping  (Convention)  Act,  1914. — The  King  in  Council 

made  an  Order  on  June  2  that  the  provisions  of  this  Act  shall  be  post- 
poned from  coming  into  operation  until  .Jan.  I,  1916. 

Lurgan  Urban  District  Council  Bill.— This  Bill  which  provides 

for  the  transfer  of  the  midertaldng  of  the  Lurgan  Gas  Light  Co.  to  the 
Council  and  confers  further  powers  on  the  Council  with  respect  to  the 
supply  of  gas,  electricitj'  and  water,  &c.,  has  been  read  a  second  time  in 
the  House  of  Lords. 

Provisional  Orders. — ^In  the  House  of  Commons  last  week  the 
Electric  Lighting  Provisional  Orders  (No.  2)  Bill,  which  confirms  the 
Haworth,  Kingston-upon-Hull,  Knaresborougli,  Normanton,  Skipton  and 
Stanley  ( Yorks)  provisional  orders  was  ordered  to  be  read  a  third  time. 

The  Electric  Lighting  Provisional  Orders  (No.  4)  Bill,  which  confirms 
the  Harrogate  and  Keighley  orders,  has  been  read  a  second  time. 

The  Bill  to  confirm  the  Provisional  Electric  Lighting  Order  constitut- 
ing a  joint  board  composed  of  representatives  of  the  urban  districts  of 
Wath-upon-Dearne,  Bolton-upon-Doarno  and  Thurnscoe  has  also  been 
read  a  second  time. 

The  Bill,  confirramg  the  Boston  district  and  Selby  and  district  pro- 
visional electric  lighting  orders,  has  been  read  a  second  iime. 


BUSINESS  NOTICES. 

For  the  convenience  of  clients  in  the  East  of  Scotland,  Mr.  John 
M.  M.  Munro,  consulting  engineer,  of  Glasgow,  has  opened  a  con- 
sulting office  at  11,  Randolph-place,  Edinburgh.  Telephone  3,5(5 
Central. 

Stocktaking. — On  account  of  the  aimual  stocktaking  the  stores  of 
llic  Benjamin  Electric  (Ltd.),  1a,  Rosebery-avenue,  London,  K.C, 
will  be  clo.sed  from  July  I  to  4  inclusive,  for  both  despatching  and 
re(X'iving  goods. 

Plant  Wanted. — Messrs.  Cramp  &  Frith,  33,  Brazennose-strecl, 
Manchester,  advertise  for  a  rotary  converter  of  about  1.50  kw.  (tliree 
]>hase,  50  cycles,  to  11(1  volt  d.e.)  for  a  firm  nianiifacl tiring  war 
material. 

Increase  of  Prices. — Owing  to  (he  rise  in  cost  of  materials  and 
labour.  -Messrs.  Kelvin.  Bottomlev  &  Baird  have  increased  all  prices 
by  10  per  cent,  as  from  the  I.st  inst. 

Sale  by  Auction. —.Messrs.  Homo  &  Co.,  35,  Old  Queen-street, 
W'csliniiisicr,  S.W'.,  will  sell  by  auction  at  the  Royal  Ar.senal,  Wool- 
wich, on  Thursday  lu-xt,  24lli  iiLst.  (by  order  of  the  Secretary  of  Stale 
foi-  War)  at  1 1  a.m.,  some  unserviceable  and  olisolcto  stores,  including 
quantities  of  iron,  l)ra.ss,  cop()er,  mixed  metal,  eiipro-nickel,  lead, 
zinc,  platinum,  &('..  elcctrio  cable,  niuchliu-  tools,  steam  lorries, 
motor  ears,  magnetos,  &c.  Lois  may  be  viewed  at  the  Koyal 
Arsenal,  Woolwich  (excejit  lots  242  to  250  and  2(14  to  272(;,  whicli 
arc  on  view  at,  the  Royal  Albert  I)oi-ks),  on  Monday,  Tuesday  and 
Wednesday  previous  to  and  onmnniingof  sale.  Catalogu.'s  can  b" 
obtained  at  Iin|ierial  House,  Tot  hill -street,  Westminster;  the 
Ordnance  OfTiec,  Towar ;  and  the  Ordnance  Office,  Royal  Arsenal, 
Woolwich.     See  aho  an  advertisement. 
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BANKRUPTCIES,  LIQUIDATIONS,  &c. 

A  first  and  Hual  tlividcnd  of  (is.  Ktkl.  will  be  payable  on  June  25 
at  the  O.R.s,  Crypt-chambers,  Eastgate-row,  Chester,  to  creditors 
of  Albert  Whiteley,  •lectrical  and  mechanical  engineer,  Tudno 
Works,  Tudno-street,  Llandudno. 

Pintsch's  Electric  3Ifg.  Co.  (Ltd.)  is  bemg  wound  up  voluntarily, 
and  Mr.  H.  AV.  Kirby,  Bassishaw  House,  Basinghall-street,  London, 
E.C..  has  luin  appointed  liquidator. 

Deed  of  Arrangement. — A  deed  of  arrangement  has  been  executed  by 
Alfred  Griffiths,  electrical  engineer,  146  and  185,  Manningham-lane, 
Bradford.    Unsecured  liabilities  are  £512  and  estimated  net  assets  £229. 


ELECTRICITY  SUPPLY. 


EXTENSIONS. 

Aldershot. — An  inquiry  will  be  held  into  the  Council's  application 
for  sanction  to  borrow  £85,000  for  extensions  of  the  electricity  supply 
works. 

At  the  meeting  of  the  Coimcil  last  week  a  motion  by  ]Mr.  G.  \\'. 
Collins  in  favour  of  the  Coimcil  considering  the  question  of  the 
purchase  of  the  undertaking  of  the  Aldershot  G!as  and  Electric 
Lighting  Co.  ^rithin  the  lu-ban  area  was  favourably  received,  but  it 
was  decided  to  coiLsider  the  matter  privatelj'. 

Bispham. — The  Urban  Council  have  received  sanction  to  a  loan  of 
£3,580  for  extensions  of  the  electricity  supply  works. 

Burnley. — The  L.G.  Board  have  intimated  they  are  not  prepared 
to  sanction  the  raising  of  firrther  moneys  for  laying  ordinary  service 
cables,  but  the  Electricity  Committee  have  authorised  the  comiection 
of  any  small  service  cables  necessary  to  comply  with  applications  for 
the  supply  of  electricity,  the  cost  being  met  out  of  revenue. 

Famham. — The  Council  have  approved  the  plans  for  the  extension 
of  the  Farnham  Giis  &  Electricity  Co.'s  generating  station. 

Swansea. — The  question  of  extending  the  supply  mains  to  the 
Isolation  and  Tuberculosis  Hospital  at  an  estimated  cost  of  £3,000 
has  been  deferred  for  further  consideration  by  the  Electric  Lighting 
Committee. 

The  electrical  engineer  (Mn  J.  W.  Burr)  is  to  report  fuUy  on  the  pro- 
posal to  supply  energy  to  the  Morriston  and  Sketty  districts. 

Torquay. — The  L.G.  Board  has  written,  relative  to  the  application 
for  consent  to  issue  of  stock  for  raLsing  monies  ui  coimection  with 
loans  of  £13,8(18  and  £2,0.52  sanctioned  by  the  Board  for  the  elec- 
tricity undertaking.  in(juiring  what  expenditiu-e  has  actually  been 
incurn'd  and  what  is  tbi-  |iicsent  position  of  the  worlvs. 

GENERAL. 

Barnes. — The  question  of  insuring  the  electricity  works  against 
air  raids  has  been  referred  to  the  Council  in  Committee. 

Barnsley. — The  Council  have  increased  the  charge  of  ehctric 
current  for  lighting  by  a  half-penny  per  imit,  and  for  power  by  15  per 
cent,  as  from  July  1. 

Barrow-in-Furness.— In  moving  the  mmutes  of  the  Electricity 
Committee  at  last  week's  n)eetmg  of  the  Corporation,  the  chairman 
(Aid.  Smith)  said  that  the  net  proht  on  the  working  of  the  elec- 
tricity undertaking  had  increa.sed  from  £513  in  1913-4  to  £3,163,  and 
th(-  units  sold  had  increa.sed  from  2,000,000  to  over  3,500,000, 
while  the  costs  had  gone  down  from  1.3(L  to  0.9(L  jier  unit. 

They  recommended  that  an  honorarium  of  £100  be  granted  to  the 
electrical  engineer  (Mr.  H.  K.  Burnett)  for  extra  services  rendered  by 
him  in  connection  with  the  extensions  carried  out  during  the  past  two 
years,  and  ho  hoped  the  Council  would  pas.s  it,  as  Mr.  Burnett  liad  carried 
out  u  great  deal  of  extra  work  without  increased  expense  or  extra  staff. 
Coun.  VVbin.nei'.ah  said  ho  felt,  although  Mr.  Burnett  had  done  very 
well  for  the  Corporation,  thoy  had  also  done  well  for  him,  and  ho  moved 
that  tho  honorarium  bo  not  granted. 

After  nnich  discuHsion  tho  Hmendment  was  carried. 

The  anruial  inB[iection  of  the  olectricilv  works  took  place  recently. 

Tho  borough  electrical  engineer  (Mr.  Jiumc-tt)  reported  upon  the  working 

of  thed-pnrtmentfortheyoar  eniUngMay  .'U.   During  the  year  a  2.(100  kw. 

I'.ntish'JhomHon-Ilouston  turbo-alternator,  switchgoar,  &c.,  condensing 

pl.iMt.  (by  Messrs.  Cole,  Miirchcnt  &  Morley),  a  Stirling  wator-tuhe  boiler, 

'  >  '  M  eeonomi.Mcr,  &o.,  wero  installed.     Tho  steam  and  feed  iHpes  were 

I  by  .Messrs.  Alton  Ic  Co.,  and  tho  exhaust  and  circiilalin«  pijjes 

'    -r».  Cole,  Mnrchont  &,  Morley.     In  spite  of  many  difficulties  und 

•I'  i..>.-.,Hiopre<tionofthetuibo-alternntorwn«C()mpleted,soa8toenal)lotho 

inaehiiie  U,  ho  run  on  the  supply,  for  tho  first  time,  on  Mnr.h  12,  or  only 

4i  .n«„tl,8  from  tho  date  of  authorising  the  extensions  to  be  piocecded 

Un.  h'A"„".  "u."'  '■'',";•""""«  t"»'"rs  had  been  carried  out.    Sane 

£  3  0«M„      "'■"  V!'^''"""    *"""  """  '-'=•   «"""'  f<"-  the  borrowing  of 

fcld.WO  m  eonn(Kl,on  with  tlioso  oxtenHions  of  plant,  and  of  £8.000  for 


extensions  of  mains  and  other  purposes.  In  addition  to  the  extensions, 
some  important  repairs  and  renewals  of  plant  had  also  been  carried  out. 
The  cooling  tower  had  been  re-sheeted  and  No.  2  steam  feed  pump  had 
been  replaced  by  an  electrically-driven  centrifugal  pump  of  mtieh  larger 
capacity  by  the  Pulsometer  Engineering  Co.  The  mechanical  stoker  on 
a  boiler  had  been  replaced  by  a  stoker  supplied  by  the  Underfeed  Stoker 
Co.,  and  an  electrically-driven  fan  had  been  put  down  to  provide  forced 
draught  for  it.  An  economisei  had  been  entirely  re-tubed,  the  armature 
of  a  generator  had  been  entirely  re-wound.  &c.  Various  extensions  of 
mains  and  sub-stations  had  been  made,  ovei  9  miles  of  mains  having  been 
laid  during  the  year  ;  the  street  hghting  had  been  improved,  half-watb 
lamps  having  superseded  the  arc  lamps.  The  units  sold  amounted  to 
3,597,410,  agamst  2,081,317  in  1913-4  ;  937,185  units  were  sold  for 
lighting  and  domestic  purposes  (against  743,821),  2,020.9()0  for  power 
and  heating  (against  721,487),  and  532,152  for  traction  (against  490,470). 

After  the  inspection,  light  refreshments  were  served,  and  the  Mayor,  in 
the  course  of  an  address,  eulogised  the  good  work  done  by  the  chairman 
of  the  Committee  (Aid.  Smith),  the  engmeer  (Mr.  Burnett)  and  his  staff. 
The  vic'-chau-man  (Col.  Waaham)  was  serving  at  the  front,  and  thty 
hoped  that  he  and  those  serving  with  him  would  return  safely. 

In  reply,  Aid.  Smith  said  that  it  was  a  good  thing  that  a  chairman 
did  not  know  too  much  of  the  technicalities  of  the  business,  as  that  might; 
possibly  have  a  tendency  to  attempt  to  interfere  with  the  engineer,  who 
knew  best.  Mr.  Burnett  and  his  staff  had  experienced  two  strenuous 
years.  They  had  had  an  enormous  increase  in  the  output,  and  he  was 
glad  to  saj'  a  decrease  in  the  cost.  Unfortunately,  they  had  a  rather  bad 
time  in  front  of  them  from  the  point  of  view  of  increased  cost  of  cnal, 
wliichwasabigitem,  and,  moreover,  the  rates  had  gone  iip  very  heavily. 

Jlr.  BuR^vETT,  in  returning  thanks,  said  the  past  two  years  had  been 
an  extremely  strenuous  time,  not  only  for  himself,  hut  also  for  the  whole 
of  his  staff.  The  difficulties  had  increased  very  much  during  the  past  few 
months,  owing  to  labour  troubles.  Fortunately  they  had  a  few  regular 
men  who  stood  by  them,  prepared  to  do  their  best  at  all  times,  and  but) 
for  them  there  would  have  been  the  greatest  difficulty  to  maintain  the 
required  supply  of  electricity  during  the  last  few  months,  which  was 
necessary  both  from  a  town  and  national  point  of  view.  He  only  hoped 
they  should  he  able  to  continue  to  meet  the  necessary  demands,  but  there 
were  cUfficulties  ahead,  and  imless  steps  were  taken  to  get  more  laboiuf 
and  a  better  response  from  workmen  there  would  be  gre  .t  difficulties  in 
the  future.  They  ought  to  be  thankful  that  electricity  was  one  of  the  few 
things  that  they  had  not  had  to  pay  more  for  since  the  war  begun. 

Bath. — At  the  adjourned  meeting  of  the  Corporation  on  Tuesday 
it  was  decided  to  adopt  the  recommendation  of 'the  Electric  Lighting 
Committee  to  re-assemble  the  Diesel  engine  at  a  cost  of  £150. 

Birmingham. — At  the  recent  annual  meeting  of  the  Governors  of 
the  Birmingham  and  Midland  Hospital  for  diseases  of  the  nervous 
system,  paralysis  and  epilepsy,  an  expenditure  of  £300  on  electrical 
apparatus  was  sanctioned. 

Blackburn. — Owing  to  the  war  the  Corporation  are  unable  to 
accede  to  the  demand  for  a  su|iply  of  electricity  to  \Vilpshire  district. 

Brighton. — The  Corporation  have  granted  an  mcrease  of  wages  to 
the  mechanics  employed  by  the  electricity  department  in  order  to 
prevent  them  from  migrating  to  places  where,  owing  to  the  demand 
for  skilled  workmen,  they  would  earn  much  higher  rcnnmeration. 

Darwen. — The  Corporation  have  increased  the  charges  for  electricity 
by  10  per  cent,  for  private  and  public  lighting,  and  20  per  cent,  for 
power,  apart  from  special  contracts  and  tramways. 

Dewsbury. — At  the  last  meetuigof  the  Coimcil  it  was  reported  that 
Jlr.  J.  Passmore,  shift  engineer,  had  joined  the  Royal  Xavy  as  elec- 
trical artificer,  and  Mr.  A.  Greed  meter  tester,  and  ,T.  Brooke,  jimior 
clerk,  had  joined  the  Royal  Engineers. 

Frimley. — The  Yorktowii  and  Blackwater  Gas  Co.  recently  asked 
the  Council  to  acquiesce  in  an  application  to  the  Board  of  Trade  for 
postponing  the  work  of  laying  electric  supply  cables  until  after  tho 
war. 

The  company  pointed  out  that  in  the  present  abnormal  conditions  it 
was  inconvenient  to  o))en  roads  in  a  military  district,  atid  therefore- 
l)ost|ionement  of  action  was  most  desirable  from  every  point  of  view. 
The  Finance  and  General Purposis  ( 'oniniittee  reporting  upon  the  matter,. 
pointed  out  that  the  comi)auy  had  (he  monopoly  of  gas  and  electric  supply 
in  their  area  and  had  not  carried  iiut  their  statutory  obligations  and 
a«reemcnt  with  tho  Council.  They,  therefore,  recommended  that 
the  company's  proposal  should  not  be  adopted,  anil  this  has  been  approved 
by  the  Council. 

Great  Harwood. — ()«ing  to  the  war  the  Council  have  a-sked  the 
Board  of  Trade  to  defer  the  (pieslion  of  the  revocation  of  the  pro- 
visional  electric  lighting  order. 

Hammersmith  (London).— In  view  of  the  price  of  Welsh  coal  the 
Klectricity  Connnittee  is  of  opinion  that  greater  economy  should  be 
exerci>ed  and  asks  for  authority  to  invite  tenders  for  further  meehnni- 
eal  stokers. 

Hammersmith  aiul  Fulham  Councils  are  under  agreement  whereby  tho 
latter  authority  undertakes  to  give  a  d\iplicate  supply  of  energy  to  Olyrapia, 
on  payment  by  Hannncrsmilh  of  a  iiiiuinnun  annual  sum  of  £100.  As 
the  Oiympia  is  now  occupied  by  the  War  Ollice  the  duplicate  supply  ia 
not  required,  and  Fulhani  Council  is  picpared  to  waive  the  clause  during 
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the  period  of  the  war,  provided  Hammersmith  agrees  to  extend  the  period 
of  seven  years  provided  by  the  agreement  for  a  further  term  to  corre- 
spond with  the  duration  of  the  war.  Hammersmith,  in  the  meantime,  to 
pay  for  all  energy  supplied  under  the  agreement  at  the  uniform  rate  of 
2d.  per  unit,  as  heretofore.  Hammersmith  Electricity  Committee  con- 
siders the  request  a  reasonable  one  and  recommends  its  acceptance. 

jjove. — The  Council  have  agreed  to  accept  the  revised  terms 
of  oid.  and  Ijd.  per  unit  for  the  first  and  succeeding  hours,  sub- 
mitted by  Brighton  Corporation  for  the  supply  of  electric  current  to 
Aldrington.in  ordir  to  cover  the  increased  cost  involved  (£93). 

The  charge  for  current  to  private  consumers  has  been  increased  from 
.5d.  to  Sid.  per  unit  as  from  June  30. 

Kirkcaldy. — The  price  of  electric  current  has  been  increased  by 
25  per  cent,  for  private  lighting  and  power,  and  by  Jd.  per  unit  for 
traction. 

nford. — The  proposed  new  tariffs  have  been  referred  to  a  small 
sub-eonimittce. 

In  accordance  with  arrangements  made  with  the  Police  and  the  Office 
of  WorkS;  public  hghting  will  be  extinguished  at  midnight  until  further 
order. 

The  electrical  engineer  is  in  communication  with  a  firm  of  accumulator 
manufacturers,  respecting  a  supply  of  current  for  projected  new  works. 

Tenders  are  to  be  invited  for  a  generating  set  at  the  works. 

London  Linking-up  Scheme. — Fulham  and  Hammersmith  Borough 
Council.^  were  necuimicniliMl  on  Wednesday  to  approve  the  scheme 
set  o\it  in  our  last  issue  (p.  :i()7)  for  the  linking-up  of  the  municipal 
electric  supply  undertakings  of  Battersea,  Fulham  and  Hammer- 
smith. Battersea  Council  had  already  approved  the  scheme,  and 
Fulham  and  Hammersmith  have  now  adopted  a  similar  course. 

W  Long  Eaton. — Owing  to  the  deficit  on  the  past  year's  working 
(£7.52),  and  to  the  high  price  of  coal,  &c.,  the  Council  have  adopted  a 
new  scale  of  charges  for  electric  current  as  follows  : — 

For  private  lighting  the  price  will  be  4d.  per  unit,  less  5  per  cent.  ; 
factories,  3|d.  per  unit  for  first  2,000  units,  and  afterwards  2id.  per 
unit ;  pubhc  Ughting,  2d.  per  unit,  less  5  per  cent.  ;  power,  for  first 
1,500  units,  lid.  per  unit;  exceeding  1,.500  units,  0-85d.  per  unit,  less 
5  per  cent.  ;   heating  and  cooking.  Id.  per  unit,  less  5  per  cent. 

Newport  (Mon.). — At  the  meeting  of  the  Corporation  last  week 
there  was  a  long  discussion  on  the  proposal  to  give  a  bonus  of  £100 
each  to  the  general  manager  of  the  electricity  department  and  the 
electrical  engineer. 

The  Electricity  and  Tramways  Committee  reported  that  they  had 
considered  the  question  of  the  organisation  of  the  electricity  and  tram- 
ways departments  by  the  general  manager  and  the  borough  electrical 
engineer,  and,  having  regard  to  their  present  salaries,  thought  the  time 
for  increasing  them  inopportune.  It  was,  therefore,  resolved  that  the 
general  manager  and  the  borough  electrical  engineer  be  granted  a  bonus 
of  f  100  each,  and  that  a  bonus  of  £30  be  divided,  as  directed,  between 
members  of  the  staff  who  had  worked  overtime. 

The  chairman  of  the  Committee  (Mr.  JoH"s  Moxon)  having  moved  tlic 
adoption  of  the  report, 

ilr.  W.  E.  RoBEKTSON  moved  an  amendment  that  the  question  of  the 
bonus  to  the  chief  officials  be  omitted,  but  that  the  £30  be  divided 
between  members  of  the  staff  who  had  worked  overtime.  He  criticised 
the  accounts  of  the  electricity  department,  and  said  that,  if  they  com- 
pared the  figures  with  those  of  the  previous  year,  they  would  find  that 
the  gross  profit  was  only  £371  more,  instead  of  £743,  as  had  been  alleged, 
llr.  W.  Linton  pointed  out  that  that  was  the  first  year  the  electricity 
and  tramways  departments  had  shown  a  profit,  but,  notwithstanding  the 
excellent  services  of  the  officials,  that  was  not  the  moment  to  increase  the 
payments  either  by  salary  or  bonus. 

In  reply,  Mr.  Mox(jx  said  that,  if  there  was  one  thing  necessary  in  the 
electricity  and  tramway  departments  it  was  discipline,  and  it  was  largely 
because  they  had  not  had  diaoi|)line  that  the  undertakings  had  not  paid 
in  the  past.  The  two  officials  in  question  had  been  appointed  in  order  to 
puU  the  businesses  around,  and  they  had  done  realty  well.  When  they 
were  appointed  they  were  told  that  if  they  made  the  businesses  a  sviccesa 
their  efforts  would  he  recognised.  It  hadbcen  suggested  that  that  result 
had  been  achieved  by  the  officials  working  from  10  o'clock  to  five  o'clock  ; 
but,  as  a  matter  of  fact,  they  had  often  worked  night  and  day  and 
Sundays  as  well  ;  and  the  result  was  that  they  had  brought  about  a  result 
that  was  very  encouraging.  The  officials  in  question  were  the  men  who 
had  the  bulk  of  the  work  to  do,  and  instead  of  the  shortcomings  of  the 
past,  they  had  now  new  sources  of  income.  During  the  year  they  had 
lo8'  the  -Alcxanih-a  IJock  Co.  as  consumers — a  loss  of  £1,20(1.  They  had 
not  carried  out  certain  extensions  because  they  had  not  got  sanction  to 
loans  from  the  L.G. Hoard.  The  cost  of  generation  was  down  to  the  ex- 
tent of  £1,832  on  the  ])receding  year.  Those  figures  showed  the  keen, 
rlose,  jxTHonal  attention  given  l)y  the  management  to  both  undertakings 
by  botli  officials.  The  recommendation  that  the  bonus  should  be  paid 
to  th(;  two  officials  came  after  the  advances  to  the  employes  and  clerical 
staff  had  been  provided  for. 

Ultlmatoly  the  amendment  waa  rejected  and  the  report  was  adopted. 
St.  Annes-on-the-Sea. — The  Council  have  advanced  the  charges 
for  i-lcitrii-  current  liy  h)ilf-[jenny  per  luiit  for  Jigbting  and  10  per 
tent,  for  ot  her  i)urp().s<s  except  cooking. 


Salford. — The  charge  for  electric  current  has  been  increased  by 
7  J  per  cent,  for  lighting,  power  and  heating  supplies. 

Southwark  (London). — It  has  been  decided  to  increase  the  charges 
for  electric  current  for  power  and  lighting  by  10  per  cent. 

Walsall. — Owing  to  the  slow  progress  at  the  BirchUls  power  house, 
together  with  other  circumstajices  arising  out  of  the  war,  the  Elec- 
tricity Committee  has  considered  the  question  of  how  to  meet  the 
commg  wintei"s  demand  in  the  event  of  the  new  plant  not  being  ready. 

The  matter  has  been  discussed  with  the  consulting  engineer  (Mr.  E.  M. 
Lacey),  and  the  Committee  has  decided  that  no  further  plant  be  pro- 
vided at  the  Wolverhampton-str3et  works.  There  is,  however,  a  risk 
of  the  existing  station  being  unable  to  cope  with- next  winter's  demand 
in  the  event  of  the  new  station  not  being  ready,  and  it  may  become 
necessarj-  for  the  tramway  service  to  be  lestricted  between  4  p.m.  and 
6  p.m.  during  the  winter  months.  Every  possible  step  is,  however,  being 
taken  to  get  the  new  station  completed  at  the  earUest  possible  date. 

The  salary  of  the  station  superintendent  (Mr.  A.  Prentice)  has  been 
increased  by  £25  per  aimum  and  that  of  the  accountant  and  collector 
(Mr.  C.  W.  Cookson)  by  £13  per  annum. 

At  the  Council  meeting  on  Monday  the  accounts  of  the  electricity 
undertaking  were  presented  and  showed  a  net  profit  of  £1,385.  The 
chairman  of  the  Electricity  Committee  (Mr.  D.  H.virwooD)  said  that 
the  profit  was  less  than  had  been  anticipated,  and  that  was  due  to  the 
extraordinary  expenses  which  had  had  to  be  met.  In  view  of  the 
increase  in  the  cost  of  fuel,  it  might  become  necessary  to  revise  prices  and 
discounts.  A  good  deal  depended  on  whether  the  new  power  station  was 
completed  in  time  for  the  winter.  Owing  to  the  slow  progress  made  at  the 
new  works  a  serious  position  had  arisen,  and  it  had  now  become  a  question 
whether  the  old  power  station  would  be  able  to  cope  with  the  demand 
upon  it.  The  borough  electrical  engineer  (Mr.  H.  A.  Howie)  declined  to 
accept  responsibility,  and  the  Committee  had  either  to  take  the  risk 
involved  or  to  purchase  new  plant  for  the  old  works  at  a  cost  of  £1 .000. 
They  were  not  prepared  to  spend  more  money  on  the  old  works,  and  it 
was  hoped,  provided  no  accident  happened,  that  the  winter  demand 
would  be  met. 

The  salary  of  the  station  superintendent  (Mr.  A.  Prentice)  was  increased 
by  £25  per  annum. 

Woolwich. — An  agreement  has  been  made  with  the  Secretary  for 
War  for  the  supply  of  electricity  to  the  Bostall  Heath  Camp. 

Hitherto  no  meter  rents  have  been  charged  to  customers,  except  in 
special  circumstances,  but  having  regard  to  the  fact  that  more  than  one 
meter  is  often  required  in  a  private  house,  and  two  or  more  per  service  in  a 
business  house  it  has  been  decided  to  charge  Is.  6d  per  quarter  for 
additional  meters  when  more  than  one  is  required  for  a  private  house,  and 
more  than  two  for  business  premises. 

The  Electricity  Committee  have  granted  permission  to  Mr.  H.  Wood- 
ward, general  assistant,  to  enlist  in  the  Army  Ordnance  Corps,  but, 
owing  to  the  nature  of  his  work,  permission  to  enlist  has  been  refused  to 
Mr.  E.  .\nderson,  assistant  enL'ineor  at  the  IMurnstcafl  w()rks. 

LIGHTING,  POWER  &  HEATING  NOTES. 

Chichester.-  The  Coumil  have  agreed  to  accept  the  oiler  of  the 
('liiilws'.i  r  KIrcirio  l.ii^jii  &  Power  Co.  to  allow  £10(1  on  account  of 
dfrrcascd  Hi;hliiiL'.  and  (lie  contract  for  [jublic  lighting  has  been 
renewed  for  three  years  from  .lime  .'iO.  payment  to  be  based  upon 
the  number  of  lamps  in  use. 

Electric  Pumping. — The  Wyndham  Milling  Co.,  of  Egrenionl, 
Cumberland,  is  putting  down  duplicate  electric  pumping  plant. 

There  will  bo  two  combined  centrifugal  pumps  and  motors,  each 
capable  of  d'-Uveriiig  GOO  to  700  gaUons  per  minute  against  a  head  of 
1,300  ft.,  and  two  combined  centrifugal  pumps  and  motors,  each  capable 
of  delivering  300  gallons  per  minute  against  a  head  of  360  ft.  Three- 
phase  cuiTOnt  at  3,000  volts  (,50  cycles)  will  bo  supplied  by  tho  Cumber- 
land Waste  Heat  Co.,  of  Cleator  Moor,  and  it  will  bo  used  at  this  voltago 
for  tho  largo  pumps  and  at  500  volts  for  the  smaller  pumps. 

Fromc—  I'^lmundson's  Electricity  Cor|>oration  have  made  a 
rebate  of  £;{0  on  the  year's  electric  lighting  account  owing  to  tho 
reduced  hours  of  ligbling. 

Factory  Lighting  Regulations.— Additional  regulations  for  tho 
defence  of  the  rraiiii  have  been  made,  and  extend  the  powers  of  the 
Secretary  of  State  under  see.  150  of  the  Factory  aild  Workshop  Act 
(1001)  to  e.vempt  from  the  operation  of  the  statute  factories  em- 
[iloycd  during  "  public  emergency."' 

Under  the  new  rules  for  the  control  of  lighting,  the  Secretary  of  State 
may  order  that  all  lights  shall  be  extinguished  or  ubscuri  d  between  any 
hours  and  within  any  area,  and  if  no  police  constables  is  availalilc  to  see 
that  the  order  is  olx'yed,  "  any  soldier  or  sailor  on  sentry  patrol  or  other 
similar  duty  "  may  enter  premises  or  stop  and  seize  any  vehicle  to 
extinguish  or  obscure  the  lights.  No  coloured  lamp  is  to  bo  carrie<l  on 
any  vehicle  oth(!r  than  a  locomotive  or  railway  carriage  without  lawful 
authority,  unless  such  light  is  already  authorised  by  law.  Lights  carried 
in  vehicles  are  not  to  be  capable  of  movement  "  indepentlcnt  of  tho 
movem<snt  of  the  vehicle,"  and  they  are  not  to  be  fitted  so  as  to  throw 
light "  in  any  direction  other  than  that  in  which  the  vehicle  is  proceeding." 

Middleton.  -The  i>rice  of  i'lectric  current  for  lighting  has  been 
increu.std  by  Jd.  jicr  unit  and  for  power  by  I2J  [ler  eoiil.,  as  from 
July  1. 
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TRACTION  NOTES. 

Fire  Brigade  Motors. — Lii  the  armuai  repoit  of  the  Chief  Officer  oi 
the  London  Fire  Brigade  (laeut. -Commander  Sladen)  reference  is 
made  to  the  iniroduction  of  motor  equipment. 

It  is  stated  that  eight  petrol  driven  motor  pumps  hare  Ijeen  added  ;  also 
two  electricaUr-driven  chassis  upon  which  have  been  mounted  turntable 
ladders,  two  electrically  driven  motor  escape  vans ;  two  petrol  driven 
motor  escape  vans  ;  one  petrol  motor  lorrj- ;  two  petrol  motor  cars  ;  one 
petrol  motor  instructional  chassis  and  one  petrol  motor  emergency 
tender.  Motor  pumps,  motor  escape  vans  or  motor  ladders  have  replaced 
sLaiilar  horse-drawn  appliances  at  Headquarters,  Brompton,  Euston,  Red 
Cross-street,  Whitechapel,  Dulwich.  Lewisham  and  Old  Kent-road 
stations.  A  new  motor  "  emergenc}'  tender  '"  was  put  into  commission. 
This  appUance  carries  a  niimber  of  smoke  hehnets  and  is  fitted  with  a 
dynamo,  portable  searchhghts  and  an  electric  blower  for  forcing  air  into 
places  where  dense  smoke  or  poisonous  gases  exist.  Xine  petrol  motor 
ambulances  are  in  course  of  deliveiy.  The  present  tentative  scheme  will 
probably  need  enlargement  in  future.  It  had  been  anticipated  that  the 
service  would  be  inaugurated  during  the  year,  but  the  war  delayed  the 
delivery  of  the  ambulances,  the  installation  of  the  telephonic  facilities, 
&c.,  at  the  stations. 

Glasgow. — In  consequence  of  the  scarcity  of  laboiu'  the  Tramway 
Committee  have  decided  not  to  proceed  with  the  extension  of  the 
tramways  to  Millerston  at  present. 

Hove. — The  Council  hive  decided  to  extend  the  time  for  the 
equipment  of  the  tliroutih  troUey  vehicles  routes  until  the  expiration 
of  two  years  after  the  t'eclaration  of  peace  in  the  present  war. 

It  is  propsed  that  neither  Hove  nor  Brighton  shall,  prior  to  the  expira- 
tion of  a  year  from  the  declaration  of  peace,  apply  to  the  Board  of 
Trade  for  the  appointment  of  an  Arbitrator  under  sec.  15  (a)  (1)  of  the 
Brighton  Corporation  Act,  1912,  or  sec.  16  (a)  (1)  of  the  Hove  Corporation 
Act,  1912  :  and  that  the  parties  shall  take  such  steps  as  are  required  to 
extend  the  time  provided  under  the  Acts  for  the  completion  of  the  trolley 
vehicle  equipment  for  five  years  from  August  7,  1917. 

London  County  Council. — At  the  meeting  on  Tuesday  the  High- 
ways Committee  presented  a  further  report  on  the  recent  tramway 
strike. 

The  report  gives  a  history  of  the  strike,  and  mentions  that,  in  order  to 
run  cars  for  munition  workers,  the  Council  had  to  rely  on  the  services  of 
those  who  remained  loyal,  and  on  a  number  of  inspectors  and  regulators 
and  of  officials  from  the  depots  and  offices.  By  that  means  a  fairly  and 
increasingly  efficient  service  was  provided  throughout  the  strike  for 
munition  workers.  Some  instances  are  given  of  attempts  which  were 
made  to  delay  the  tramcars  by  tampering  with  the  conduit  and 
placing  obstructions  in  the  slot,  but  the  offenders  could  not  be  traced. 
A  number  of  men  above  army  age  reported  for  duty  during  May  31.  and 
since  that  date  the  cases  of  men  of  military  age  applying  for  reinstate- 
ment have  been  investigated,  and  a  certain  number  of  them  have  been 
allowed  to  resume  work.  A  large  number  of  men  produced  certificates  of 
unfitness  for  the  forces.  Before  the  strike  great  difficulty  was  experienced 
in  maintaining  a  full  service,  but  by  June  10  about  80  per  cent,  of  the 
normal  number  of  cars  were  being  nm,  and  it  was  anticipated  that  in 
another  week  at  least  90  ])er  cent,  of  the  normal  number  of  cars  would 
be  in  operation.  The  Committee  add  that  they  have  ex])resscd  to  the 
chief  officer  of  tramways  their  high  appreciation  of  the  services  rendered 
by  him  during  the  strike,  and  have  accorded  to  him  and  the  staff  who  so 
loyally  assisted  hira  their  cordial  thanks  for  the  assistance  rendered  to  the 
Council.  It  was  proposed  to  i;ive  further  consideration  to  the  cases  of 
those  employe-!  who  had  remained  loyal  to  the  Council. 

York. — At  the  last  meeting  of  the  Corporation  Aid.  Meyer,  chair- 
man of  the  Electricity  and  Tramway.s  Committee,  said  that  the 
receipts  p<T  car-mile  from  the  electric  omnibuses  during  April  were 
T'O.TtL,  and  would  not  pay  all  expenses,  but  it  was  unreasonable  to 
expect  at  the  beginning  of  the  service  that  the  omnibuses  would  earn 
the  entire  expenses.  Satisfactory  arrangement  has  been  made  for 
(<tarting  the  work  of  constructing  the  Hull-road  ro\ite. 


1  EMPIRE  NOTES.  1 
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Australasia.  The  •  Financier  "  states  that  tlu'  .Vuslralian  .Xalives' 
Asnociation  i.n  urging  the  Victorian  Governmonl  to  utilise  Ihc  brown 
coal  deposits  in  the  Morwell  district  for  the  generation  of  electrical 
energy  for  operating  the  State  railways.  It  is  also  pointed  out  that 
Uii  iii.il  :von|c|  vield  1)\ -products  of  great  n.se  as  manure  and  in  the 
II.  ■..,.(.>.■.  „n- of -vniliiwdyes. 

TMr  I'.  II.  M.  r/  iiro|ioBod,  in  his  report  on  the  projoctod  electrification 
"'  "  iburban  ilnilwnys,  that  the  Yarraville  power  station 

"'>'•"  ■  lo  burn  either  black  or  brown  coal.     See  The  Elec- 

Tiiii  I  1      i:mi»,  p.  SHO.] 

'Uii'  \  II  tori  111  r.ailwny  Commissionern  have  presented  to  the  Legisla- 
tivo  AiMombly  n  8tnt«mvnt  showing  Iho  value  of  machinery,  goodu  and 


materials  produced  outside  the  Commonwealth  and  contracted  for  or 
purchased  by  the  EaUways  Department  during  the  year  ended  June  .SO, 
1914.  The  t  otal  value  of  such  purchases  was  £2,992.652,  and  included 
£2,262,949  for  materials  required  in  connection  with  the  electrification 
of  the  Melbourne  suburban  railways.  Out  of  the  latter  figure  £2,255,364 
was  for  goods  not  made  in  Austraha  and  £7,585  for  goods  not  obtainable 
locally  in  sufficient  quantity.  In  other  cases  AustraUan  prices  were  too 
high.  With  regard  to  £11,810  worth  of  imported  wheel  centres,  it  is 
stated  that  the  price  of  the  local  article  was  61  per  cent,  higher,  lubir- 
cating  oils  were  145  per  cent,  higher  and  lubricators  27  per  cent.  A  trial 
order  has  been  given  for  Australian  wheel  centres. 

The  "Australian  Mining  Standard"  says  the  Council  of  the  Shire  of 
Poowong  and  .Jeetho  (Victoria)  wUl  carry  out  the  recommendations  of 
ilr.  V.  J.  Crowley  as  to  the  electric  fighting  of  Kormnburra.  Mr.  Crowley 
recommended  the  renewal  of  some  of  the  mains,  the  overhauling  of  house 
services,  and  the  purchase  of  a  new  switchboard  and  a  booster  for  the 
power-house,  at  a  cost  of  about  £1,100.  Mr.  Crowley  has  been 
appointed  consulting  engineer  at  52  guineas  per  annum,  and  tenders  are 
to  be  called  for. 

On  April  15  members  of  Melbourne  City  Council  inspected  the  Spencer- 
street  power-house,  in  order  to  commemorate  the  21st  anniversary  of 
the  inauguration  of  the  undertaldng  on  March  8,  1894,  when  Melbourne 
was  first  Ughted  electrically.  The  city  electrical  engineer  (Mr.  H.  R. 
Harper)  conducted  the  visitors,  and  a  brief  liistory  of  the  scheme  and  its 
development  was  presented  to  each.  The  original  plant  was  for  public 
lighting  only  (650  arc  and  1,200  incandescent  lamps)  while  the  power 
house  contained  four  300  h.p.  engines  of  Australian  make,  with  24  dy- 
namos, each  capable  of  supplying  50  arc  lamps.  The  total  capacity  of 
the  plant  will  he  about  31,000  H.p.  when  machinery  on  order  has  been 
installed.  The  first  extension  of  plant  took  place  in  1897,  when  the 
Council  contemplated  a  supply  to  private  customers  (100  volts  a.c), 
and  imtil  1901  distribution  was  effected  solely  by  overhead  wires,  but  in 
that  year  underground  mains  were  substituted  in  the  central  portion  of 
the  city,  to  supply  direct  current  at  230  and  460  volts.  At  the  same  time 
the  Council  arranged  to  take  over  the  interests  of  the  three  private  supply 
companies  for  about  £50,000.  In  190S  two  steam  turbines  were  mstalled 
owing  to  the  extension  of  the  single-phase  alternating  current  supply  to  the 
outer  portions  of  the  city.  To  meat  the  e.vpccted  demand  of  the  winter 
of  1916  an  order  has  been  placed  with  the  British  Westinghouse  Co.  for  a 
three-phase  turbo- alternator  of  7,300  h.p.  A  supply  of  three-phase 
cmrrent  is  being  given  to  the  municipalities  of  Brimswick  and  Port  Mel- 
bourne and  to  the  State  Cool  Stores,  and  a  similar  supyily  is  to  be  given  to 
the  new  freezing  plant  at  the  municipal  abattoirs  and  to  AViUiamstown 
municipahty.  Steps  are  being  talen  to  discontinue  the  generation  of 
single-phase  current  which  is  used  at  present  in  the  outlying  portions  of 
the  city  and  in  Footscray.  These  districts  will  in  future  be  suppUed 
through  transformers  connected  to  the  three-phase  system.  The  gross 
capital  expended  is  £867,703,  hut  £157,807  has  been  recouped  from 
depreciation  and  renewals  funds.  There  are  also  balances  to  cretUt  of 
sinldng  fimd  and  depreciation  accounts  of  £117,795  and  £193,441  respec- 
tively. 

WiUiamstown  (Victoria)  Council  which  had  earmarked  £18,000  out  of 
the  £35,000  proposed  loan  from  the  Government  for  a  mmiicipal  electric 
hghting  scheme,  has  decided  to  ^^■ithdraw  the  amount,  and  the  Finance 
Comrmttee  has  been  authorised  to  make  other  arrangements  for  floating 
a  loan  for  the  same  purjiose.  It  is  explained  that  the  object  of  the  Gov- 
eminent  in  offering  to  lend  money  to  municipalities  is  to  provide  employ- 
ment, and,  as  a  large  portion  of  the  hghting  loan  w-ill  be  sent  abroad  for 
machinery,  that  object  would  be  defeated  if  the  full  loan  were  granted. 

Jlr.  A.  E.  Grace  (of  Messrs.  Grace  Bros..  Sydney),  who  is  a  debentme 
holder  for  the  Mudgee  Electric  Light  &  Power  Co.  (in  Uq nidation),  has 
notified  his  intention  to  put  in  a  duphcatc  set  of  engines  for  the  improve- 
ment of  the  Mudgee  (X.S.W.)  electricity  works. 

East  Fremantle  (W.  Austraha)  JIunicipality  propose  to  borrow  £1,428, 
to  which  is  to  be  added  £8,571  by  the  Fremantlo  Municipahty  for  addi- 
tions to  power-house  plant,  boiler,  &c.,  and  also  for  mains  and  trans- 
formers and  for  tramway  extensions  and  two  cars, 

Canada. — The  new  electrically-operated  double-track  swing  bridgi' 
built  by  the  Canadian  Pacitio  Railway  Co.  over  the  Lachine  Canal 
is  of  parlictdar  interest  to  railroad  builders. 

The  new  bridge,  which  is  among  the  most  up-to-date  in  North  America, 
completes  the  double  tracking  of  the  Canadian  Pacific  Railway  between 
Montreal  and  Brigham  Junction.     The  total  cost  was  £466,000. 

Hong  Kong. — The  United  Stales  Consul  at  Hong  Kong  says 
.lapanese  makers  of  electrical  goods  have  taken  advantage  of  tlie 
1  jiisinL'  iif  the  Hong  Kohl'  nmrkels  to  Gernum  good.s. 

The  Japanese  factories  have  carried  on  an  active  campaign  on  behalf 
of  their  goods,  which  inchide  practically  all  ordinary  electrical  siqiplics. 
apart  from  electrical  machinery  and  the  finer  grades  of  electrical  appa- 
ratus. Prices  are  much  lower  than  tliose  for  .\nu>rican  goods,  tbnugli 
the  American  goods  are  much  superior  in  quahty.  One  company 
imports  filaments  from  the  Unitrd  States  and  manufactures  the  lamps 
in  .Japan,  the  lamps  sellinc  for  almul  15  cents  (gold)  wholesale.  Thcsi- 
lamps  lack  tlie  life  and  efficiency  of  iho  American  and  European  lamp 
conqx^ting  with  them,  but  tluy  attract  a  considerable  trade.  Tin- 
situation  is  similar  aa  regards  the  tradi'  in  insulntod  wire,  fuses,  insulators 
and  glol)es.  The  .Japanese  may  almost  Iw  saiil  to  control  the  market  in 
some  of  these  lines  at  present.  Some  of  these  goods  are  almost  .")0  per 
cent,  cheaper  than  goods  from  the  Cnited  States  or  Europe.  The  trade 
in  electrical  gpods  generally  in  Hong  Kong  continues  to  increase. 
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FOREIGN  NOTES. 

Argentina. — The  "  Review  of  the  Kivcr  i:*liite  '  saj's  C'arcaraiii 
mnmi  ipality  have  received  several  tenders  for  the  equipment  oi 
el   I    ::'-i  V  Avorks. 

Till-  Government  of  the  province  of  Buenos  A3n:es  has  authorised  La 
I'tisitiva  Automatic  Telephone  Co.  to  instal  the  conductors  of  its  lines  on 
the  telegraph  posts  of  the  province  for  two  years. 

The  principal  coimtries  from  which  Ai'gentina  obtained  her  imports 
.  if  electrical  goods  in  1912  and  1913  were  as  follows  :  Germany.  $5,345,904 
in  1912  and  85,069,988  in  1913  ;  United  Kingdom,  §2,313,959  and 
$3,480,530;  United  States,  8548,267  and  8598,058;  Italy,  $423,867 
and  £531,860 ;  Belgium,  $303,092  and  $64,782  ;  France,  8204,779  and 
8147,340;  Holland,  893,637  and  8116,965.  The  total  values  were 
89,308,785  in  1912  and  $10,110,088  in  1913. 

Japan. — The  "  Far  Eastern  Review  "  contains  the  following  notes 
on  the  industries  of  Osaka  : — 

Metallic  Filament  Lamps. — The  manufacture  of  timgsten  lamps  with 
imported  filament  has  proved  most  profitable.  The  total  output  in 
Japan  is  from  5,000,000  to  6,000,000  lamps  a  year,  of  which  the  greater 
number  are  made  in  Osaka. 

Hifdro-electric  Powe.r. — The  Ujigawa  Hydro-Electric  Power  Co.,  whose 
works  were  completed  in  .June,  1913,  suppUes  power  in  Osaka  and  Kyoto. 
The  power  house  is  at  Uji  (9  miles  from  Kyoto  and  22  miles  from  Osaka). 
Three-phase  current  (60  cycles)  is  transmitted  by  aerial  lines  to  Osaka 
at  55,000  volts  and  to  Kyoto  at  11.000  volts.  The  plant  includes  six 
generators  (one  spare)  of  4,500  kw.  The  principal  customers  are  the  two 
electric  light  companies  of  Osaka  and  Kyoto  respectively.  The  maxi- 
mum day  load  is  8,150  kw.  and  the  night  load  23,000  kw.  The  Osaka 
municipal  tramways  take  4,000  kw.  The  capital  smik  in  the  under- 
taking is  about  £1,800,000.  The  charges  for  ciurent  range  from  4J.sen 
(1-ld  )  to  3  sen  (jd.)  per  unit,  though  contract  prices  are  lower. 

Electric  Railways. — The  gi'owth  of  electric  railway  systems  continues. 
There  are  within  a  radius  of  .50  miles  of  Osaka  nearly  250  miles  of  double 
track  in  operation,-and  80  miles  under  construction  or  projected. 

Municipal  Tramways. — The  mimicipahty  has  27  miles  of  double  track. 

Russia. — A  consular  reijort  from  Batouni  states  that  the  .trade  m 
electrical  machinery  had  largely,  if  not  entirely,  fallen  into  German 
hands,  but  the  activity  recently  exhibited  by  United  Kingdom  manu- 
facturer; should  succeed  in  gaining  a  part  of  the  trade  for  BritLsh- 
made  good-;. 

There  are  few  co  untries  in  the  world  possessing  so  many  rivers  adaptable 
for  working  hydroelectric  worlis  as  the  Caucasiis,  but  up  to  now  only 
about  a  dozen  porfer  stations  e.xist  there.  A  concession  was  granted  by 
the  Russian  Government  in  November,  1912,  to  a  British  firm  for  the 
erection  and  equipping  of  power  houses  to  supply  electrical  energy  in  the 
Northern  and  Trans-Caucasus.  The  concessionaires  obtained  permis- 
sion to  utiUse  the  waters  of  the  River  Terek  at  Kazbek  on  the  Georgian 
mihtary  road,  and  those  of  Lake  Goktscha  village  of  Elenoffka,  m  the 
Government  of  Erivan.  Some  progress  was  made  \rith  the  scheme 
during  the  first  half  of  1914.  The  financial  side  of  the  question  has  still 
to  be  solved,  and  it  is  not  expected  that  this  can  be  achieved  before  the 
close  of  the  war. 

A  large  electric  power  station  to  supply  curr.?nt  for  lighting  tramways, 
refrigerating  works  in  the  central  market,  &c.,  are  to  be  erected  at  Tash- 
kent (Trans-Caspia). 

Shanghai. — The  gross  capital  expenditure  of  the  clectricitj' 
department  at  Dec.  .3].  191 1,  was  £607,198. 

Year's  revenue  was  £169,625,  working  and  general  expenses,  including 
depreciation  (£29,214),  were  £122,915,  and  after  providing  for  capital 
and  other  charges,  the  net  profit  was  £11,090. 

Mr.  T.  H.  U.  Aldridge,  the  chief  engineer,  reports  that  working  expenses 
per  unit  sold  were  0684d.  ;  motors  connected  are  equal  to  12,181  h.p. 
(increase  6,917  h.p.),  and  units  sold  were  32,6.33,671  (compared  with 
19,928,446  in  previous  year).  The  war  has  greatly  delayeil  the  delivery 
of  some  sections  of  the  new  plant,  all  of  which  was  scheduled  to  be  installed 
and  in  operation  towards  the  latter  part  of  the  year.  The  four  new 
Babcock  &  Wilcox  boilers  and  the  pijiework  was  completed  before  the 
end  of  the  year  and  put  into  commission.  One  of  the  A.  E.G.  5,(XJ0  kw. 
turbo-generators  was  put  into  use  on  Dec.  11.  The  machine  would  have 
been  in  commission  earlier  but  for  delay  in  delivery  of  the  main  pipework 
by  .Messrs.  Aiton  &  Co.,  of  Derby,  owing  to  shipping  congestion  after  the 
outbreak  of  war.  With  regard  to  the  second  5,000  kw.  set,  the  gieater 
portion  of  that  shipment  had  to  be  brought  after  considerable  delay  from 
Manila,  as  the  ship  in  which  it  was  being  carried  took  refuge  in  that  port. 
Two  more  cases,  one  containing  the  field-magnet  rotor  of  the  set,  are 
being  held  up  at  Alexandria.  Endeavours  to  obtain  release  of  these  have 
so  far  tx;cn  without  success.  Delay  also  took  place  with  both  the  new 
switchgear  for  the  underground  feeders  (from  the  British  Westinghouse 
{>).)  and  with  the  5,000  kw.  generator  switchgear  which  had  been  con- 
structed by  Messrs.  A.  Reyrollc  &  Co. 

The  plant  capacity  of  the  two  stations  is  14,900  kw..  and  but  for  the 
nr,n-delivery  of  the  second  5,000  kw.  machine  it  would  be  19,900  kw. 
-Maximum  loati  delivered  to  feeders  for  light,  heat,  ])ower  and  traction 
was  11,190  kw.,  and  including  the  load  at  Riverside  for  operating  auxi- 
liaries the  maximum  load  was  1 1 ,590  kw.  Last  year  t  lie  I.  lad  factor  was 
30-8  jicr  cent.,  but  this  year  it  reacheil  37  per  cent.  The  Ioa<l  factor  is 
considerably  higher  than  those  of  .Manchester,  Glasgow,  Birmuighatn  and 
Liverpool.     The  four  large  central  district  aub-stations,  each  designed  to 


accommodate  2,000  kw.  of  transforming  plant,  e.h.t.  and  low-pressure 
switchgear,  were  completed  and  put  into  service.  The  areas  of  the 
central  district  served  by  those  four  sub-stations  were  converted  from 
single-phase  to  three-phase  distribution  with  very  satisfactory  results. 
A  new  type  of  galvanised  iron  sub-station  has  been  designed,  some  of 
which  were  constructed  at  Riverside  for  use  in  places  where  the  cost  of  a 
brick  or  concrete  sub-station  would  not  be  justified.  Several  of  these 
have  aheadj'  been  employed  at  various  mills  and  have  so  far  proved 
serviceable,  although  cheap  in  first  cost.  They  are  large  enough  to 
accommodate  1,000  kw.  of  transforming  plant,  and  they  can  be  sub- 
stitxited  by  a  permanent  brick  or  concrete  structure,  the  galvanised  iron 
one  being  transferred  for  use  elsewhere. 

In  a  letter  accompanying  the  report  Jlr.  Aldridge  says,  in  regard  to 
the  proposed  20,000  kw.  extension  scheme  which  is  to  be  carried  out  next 
year,  it  has  not  yet  been  definitely  decided  what  pressure  of  transmission 
for  the  trunk  cables  will  be  adopted,  but  he  expects  20,000  or  30,000  volt 
underground  cables  will  be  used,  and  will  be  fed  through  transformers 
at  the  Riverside  generating  station,  stepping  up  from  6,600  volts,  and 
at  the  Fearon-road  generating  station,  which  is  being  converted  into  a 
distributing  station,  the  current  will  be  afterwards  stepped  down  to 
6,600  volts.  It  is  proposed  to  consider  the  step-up  and  step-down  trans- 
formers as  part  of  the  trunk  cables,  and  in  this  connection  switching  will 
be  done  on  the  6,000  volt  side  only  at  both  ends;  on  the  e.h.p.  side  Unks 
will  be  pro^-ided  for  isolating  the  transformers  from  the  cables.  Tenders 
«'ill  be  caUed  for  steel  work  for  buildings,  boilers,  turbo-alternators, 
switchgear,  step-up  transformers,  cable,  &c.,  and  the  extension  will  form 
an  addition  to  the  existing  Riverside  station,  and  wiU  bring  the  plant 
installed  there  up  to  34,000  kw.  Two  600  k%v.  Ferranti  steam  alternators 
will  have  to  be  taken  out  to  make  room  for  the  new  switchgear,  &e., 
which  will  reduce  the  capacity  of  that  station  to  4,400  kw.,  making  the 
total  capacity  of  the  two  stations  38,400  lew.  appro ximateh'.  Electricity 
supply  in  Shanghai  is  going  ahead  well.  In  connection  mth  domestic 
supply,  heating  has  taken  on  during  the  last  three  years  verj'  satisfac 
toriiy,  a  large  number  of  radiators  being  used  by  Chinese  consumers  as 
well  as  by  Europeans.  The  success  of  this  particular  line  is  attributed 
largely  to  the  fact  that  the  department  hires  radiators  out  to  consumers 
at  a  monthly  rental.  At  the  end  of  last  year  871  electric  radiators  were 
connected,  representing  about  1,700  kw.,  whilst  52  electric  cookers  were 
also  in  use.  The  growth  of  the  power  supply  is  extremely  gratifjang.  The 
district  all  round  Shanghai  is  suitable  for  cotton  growing,  and  a  very 
large  area  is  under  cultivation.  Japanese  cotton  spinners  who  have  mills 
in  Japan  are  now  building  miUs  in  Shanghai,  in  order  to  be  able  to  obtain 
the  raw  material  cheaper.  During  the  past  year  three  additional  cotton 
mills  have  decided  to  take  bulk  supply  from  the  Council's  mains,  which 
will  add,  roughly,  over  1,000  kw.  demand.  Amongst  other  important 
power  users  are  several  flour  mills,  in  one  of  which  600  n.P.  is  in.stalled. 
There  is  also  a  very  large  business  done  in  hulling  rice,  and  the  load  for 
that  supply  is  considerable.  Practically  all  the  printing  presses  in 
Shanghai  are  driven  electrically,  whilst  small  motors  (from  1  H.p.  to 
20  n.P.)  are  extensively  used  for  various  uses.  The  units  sold  last  year 
totalled  32,885,000,  and  they  are  ex-pected  this  vear  to  reach  56.000,000, 
including  private  lighting  16,980,000,  power  33,612,000,  heating  554,000, 
public  lighting  1,000,000,  traction  4,000,000. 

MISCELLANEOUS  NOTES. 

Competition   with   Germany   and   Austria  Hungary. — The  Coni- 

meriial  liitclli'_'eiue  Hrancli  of  the  Tioard  of  Trade  liavr  published 
lists  2t  and  2.)  of  articles  inquirers  desir<'  to  |iurihasi'  but  wlio.se 
sources  of  supply  or  markets  have  been  interfered  with  by  the  war. 
United  Kingdom  manuf.acturers  and  exporters  of  British  goods  can 
obtain  copies  from  73,  Basinghall-street,  London,  E.C. 

Enemy  Patents. — Some  impoitations  have  been  made  in  the  pro- 
cedui-.^'  under  the  Paten. s.  Designs  an<I  Trade  Marks  Act,  1914. 

The  new  rules  provide  that  during  the  continuance  of  the  war  no 
patent  will  be  sealed  and  no  registration  of  a  trade  mark  or  design  will 
be  granted  to  subjects  of  any  State  at  war  with  His  Majesty.  The 
persons  to  whom  this  applies  will  include  (a)  a  firm  which  by  reason  of  its 
constitution  may  be  considered  as  managed  or  controlled  by  such  sub- 
jects or  the  business  whereof  is  wholly  or  mainly  carried  on  on  lx>halt 
of  such  subjects  ;  (6)  a  company  which  has  received  its  constitution  in 
an  enemy's  State  ;  (c)  a  company  registered  in  His  Majesty's  dominions, 
the  business  whereof  is  managed  or  controlled  by  alien  enemies  or  is 
carried  on  wholly  or  mainly  on  behalf  of  such  persons. 

As  regards  applications  for  patents,  designs  or  trade  marks,  no  dis- 
tinction will  in  the  first  place  be  drawn  lx;tween  those  made  by  alien 
enemies  and  those  made  by  other  persons.  All  proceedings  thereunder 
will  be  carried  on  as  usual  down  to  and  including  acceptance,  but  in 
the  ease  of  applications  by  such  subjects  proceeduigs  thereon,  subse- 
(|Ueiit  to  acceptance,  will  be  susiwndi^d  until  otherwise  directed.  As 
regards  opposition  to  the  grant  of  patents  and  the  registration  of  trade 
marks  after  the  commencement  of  the  war,  opposition  by  alien  enemies 
in  cases  where  the  grant  of  the  registration  opposed  is  one  to  a  British 
citizen  or  alien  friend  will  not  be  entertained.  In  the  ease  where  the 
grant  or  registration  oppf>.'<efl  is  a  grant  or  registration  to  an  alien  enemy, 
the  notice  of  opposition  will  Ix-  aece|)ted,  and  will  be  suspi'nded  until 
the  end  of  the  war.  As  regards  inventions  communicated  by  alien 
enemies  in  res|)cct  of  which  jtatents  are  applied  for  by  persons  in  this 
co\mtry,  these  will  tje  treated  in  the  same  manner  as  if  made  directly  by 
an  alien  enemy. 
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TENDERS    INVITED. 


Turbo-Alternators,  Motor  Generators,  Boilers,  Stokers,  &c. 

Halifax  Tramways  and  Electricity  Committee  requii-e 
tenders  by  noon  Julj-  1  for  (contract  Xo.  15)  5,000  kvr.  Turbo- 
alternator,  inth  CondciLser  (Xo.  16),  two  Xatural  Draft  Chim- 
ney-type Coolins;  Towers,  and  (Xo.  17)  Water-tube  Boiler, 
Superheater  and  Mechanical  Stokers.  Forms  of  tender  from 
the  Borough  Electrical  Enjiineer. 

Sydney  (X.  S.  W.)  CouncU  require  tenders  by  3  p.m.  July  19, 
for  supply  and  erection  of  a  1 2,000  kw.  turbo-alternator.  Specifi- 
cation from  the  Electric  Light  Department,  Town  Hall,  Sydney. 
WiGAS  Electricity  Committee  want  tenders  by  Jmie  21  for 
Two  Water-tube  Boilers  with  Mechanical  .Stokers.  Specification, 
&c.,  from  the  Borough  Electrical  Engmeer. 

The  Xew  South  Wales  Goverxmext  Railways  and  Tram- 
ways Department  require  tenders  by  noon  July  21  for  supply 
of  a  250  k.v.a.  Direct-coupled  Turbo-generator.  Specifications 
■from  the  Electrical  Engineer,  til.  Hunter-street,  Sj'dney,  X.S.W. 

Tenders  are  invited  for  the  su])])ly  and  delivery  in  Melboukne 
of  one  1,000-kw.  direct-current  Generator  with  Field  Regulator 
and  accessories,  one  Liquid  Starter  with  accessories,  together 
with  one  spare  set  of  Carbon  Brushes  and  one  spare  Field  Coil 
for  generator.  Tender  form,  with  specification,  &c.,  from  the 
agents  for  Melbourne  City  Council  (Messrs.  McIlwTaith, 
McEacharn  &  Co.  Ppty.,  Ltd.),  Billiter-square-bldgs.,  London 
E.C.  Tenders  to  the  Chau'man  of  the  Electric  Supply  Com- 
mittee. Tomi  Hall,  Melbourne,  by  10  a.m.  Aug.  11. 
Telephone  Exchanges. 

Tlie  Dikector-General  of  Telegraphs,  Madrid,  requires 
tenders  by  noon  on  the  dates  mentioned  for  the  construction 
and  working  for  20  years  of  a  Central  Telephone  Exchange  at 
each  of  the  following  towiis  :  Cabeza  de  Buey,  Province  of 
Badajoz  (June  21)  ;  Guadix,  Province  of  Granada  (June  25)  ; 
Haro,  Province  of  Logroflo  (June  26)  ;  Tudela,  Province  of 
Pamplona  (June  27)  ;  Baza,  Provmce  of  Granada  (June  28)  ; 
and  Vinaroz,  Province  of  Castellon  (June  28).  The  "  Madrid 
Gazotte  "  of  May  25  and  26,  containing  particulars  regarding 
the  necessary  plant  and  material,  may  be  seen  at  73,  Basinghall 
Street,  London,  E.C. 
"Wiring  and  Fittings. 

The  Walsat-l  and  West  Brojiwich  Unions  Joint  Committee 
require  tenders  Ijy  4  p.m.  July  5  for  the  Electric  Lighting  of  new 
buiklings  in  (jreat  Barr  Park.  Specifications  from  the  Clerk 
to  the  t'ommittee,  22,  Lombard-street,  West  Bromwich. 

DiBLlN  Technical  Education  Committee  require  tenders  by 
noon  June  21  for  Electric  Lighting  in  the  Technical  Schools,  18, 
Rutland-square,  Dublin.  Particulars  from  Mr.  J.  Clarke, 
Technical  Insstitute,  Bolton-street,  Dublm. 

G1.ASGOW  School  Board  want  tenders  by  10  a.m.  June  19  for 
Electric  Lighting  at  Springbank  Public  School.  Specifications 
from  the  School  Jioard  Ollices,  129,Bath-strcet,  Glasgow. 

The  Metropolitan  .X.svi.ums  Board  require  tenders  by 
2:30  p.m.  June  30  for  the  Electric  Lightuig  of  blocks  3  and  11 
and  isolation  blocks  19  and  20  at  the  Grove  Fever  Hospital, 
Tooting  Graveney,  London,  S.W.  Specifications  from  the 
Board's  offices.  Embankment,  E.C. 

Brkiiitox  (iuardians  require  tenders  by  10  a.m.  June  22  for 
the  HU|jply  of  Electrical  Fitting.s  to  the  Poor  Law  Institutions 
.iiifl  Warren  Farm  Schools.  Forms  of  tender,  &c.,  from  the 
<  lerk.  I'rince's-atreet,  Brighton. 

Bulstol  Guardians  require  tenders  by  noon  .huie  21  for  six 
or  12  months'  supply  of  Electrical  Fittings.     Tender  forms,  &e., 
from  the  Clerk,  St.  Peter's  Hospital,  Bristol. 
Galvanised  Iron  Wire. 

Tlie  l)e|iMiy  Posifiiaslcr-Gcncral,  Adelaide,  will  receive  tenders 
iMilil  2  p.m.  .Inly  14  for  the  supply  of  Galvani.sed  Iron  Wire  to 
the  Australian  CoiLMOswEALTii,  Postmaster-General's  De- 
part ment.  Spccificatioas,  &c.,  may  be  obtained  at  the  Common- 
w.'iilih  Offices,  72,  Victoria-Htrcet,  London,  S.W. 
Tramway  Construction. 

TIm'     OllU.rTOK.(;KNKRAL    OP    PUBLIC    WoRKS,    iMADRlD,    will 

receive  leuders  until  noo.i  .hily  31  for  the  construction  am!  working 
(for  60  yeiiTH)  of  un  KU-ctric  'lYaniHay  between  .Mongat  and 
Tiiinii,  Provine.-  of  Hareelonii.  The  minimum  rolling  stock 
reiniiml  to  eominenee  working  is  three  motor  traniears.  An 
«l>tion  on  the  concexsion  is  held  by  Don  Juiin  Gari. 


Electrical  and  General  Stores. 

SALFf>RD  Corporation  want  tenders  by  noon  June  28  for 
supply  of  Cables,  Cable  Accessories,  Conduits,  Pipes.  Troughmg, 
m.d.  Indicators,  Carbon  Brushes,  Tools,  Engineers'  Stores,  Oils, 
&c.  Specifications  from  the  Electrical  Engineer,  Frederick- 
road,  Pendleton. 

Tenders  are  wanted  by  June  29  for  12  months'  supply  of 
Electrical  Appliances,  Rubber  Goods,  Packing,  Oils.  &c.,  to  Devon 
County  Asylum,  Exmikster.     Forms  of  tender  from  the  Clerk. 

Eastbourne  Electricity  Committee  require  tenders  by  June 
26  for  about  160  ft.  of  14  in.  c.i.  Circulating  Water  Piping  and 
Valves.  Specification,  &c.,  from  the  Borough  Electrical 
Engmeer. 

\Vest  Ham  Guardians  require  tenders  by  10  a.m.  June  24 
for  three  months'  supply  of  Electric  Fittings,  Oils,  &c.  Forms 
of  tender  from  the  Clerk. 

Meters  and  Maximum  Demand  Indicators. 

Christchurch  (X.Z.)  Counoil  want  tenders  by  noon  July  3 
for  two  year.^'  supply  of  House  Service  Meters.  Specification, 
&c.,  from  the  City  Electrical  Engineer. 

Sydney  Municipal  CouncU  require  tenders  by  3  p.m.  July  19 
for  supply  of  Electric  Meters  and  Maximum  Demand  Indicators. 
Specifications  from  the  City  Electrical  Engineer.  (The  Council 
will  grant  10  per  cent,  preference  on  British  made  goods  and  5  per 
cent,  preference  on  those  of  the  allied  countries  during  war.) 


TENDERS  RECEIVED  AND  ACCEPTED. 


Bradford. — The  Tramways  Connnittee  have  accepted  the  tender 
of  the  M.  &  G.  Truck  &  Engineering  Co.  for  100  tramcar  trucks  at 
£87  each,  and  that  of  Brown,  Boveri  &  Co.  for  200,  tramcar  motors 
at  £110  each. 

For  the  supply  of  glass  flooring  (switchboard  fights)  at  the  Valley-road 
electricity  works,  the  tender  of  Haj-ward  Bros.  &  Eckstein  (at  £118)  has 
also  been  accepted. 

Chesterfield. — The  Corporation  have  accepted  the  following 
tenders  : — 

British  Westinghouse  Co.,  400  kw.  alternator,  £877.  10s.  ;  Babcock  & 
Wilcox,  boiler  £997,  superheater  £195  and  mechanical  stoker  £280  ;  Clay 
Cross  Co.,  economiser,  £359. 

Leigh  (Lancs). — The  following  lenders  have  been  accepted  by 
the  Corporation  : — 

Bruce  Peebles  &  Co.,  rotary  converter,  £895 ;  Switchgear  4  Cowans 
(Ltd.),  switchgear,  £7!  ;  Stirling  Boiler  Co.,  boiler,  £2,044  ;  Underfeed 
Stoker  Co.,  stoker,  £408. 

Salford. — The  Electricity  Committee  has  accepted  the  offer  of 
the  British  Westinghouse  Co.  to  supply  and  erect  a  5,000  kw.  turbo- 
alternator  at  the  Frederick-road  station  for  £16,200. 

Swansea. — The  tender  of  the  British  W'estinghouse  Electric  & 
Mfg.  Co.  has  been  accepted  by  the  Klectric  Supply  Committee  for  the 
supply  and  erection  of  a  250  kw.  rotary  converter,  transformer  and 
switchgear  for  £970. 

Wolverhampton. — The  Electricity  Committee  rocoiiiiiiends  the 
acceptance  of  the  following  tenders  : — 

Underfeed  Stoker  Co.,  automatic  stokers,  £600  (work  incident  to 
instalUng  stokers  to  be  carried  out  by  the  electrical  enghu-er  at  cost  of 
i.'tUU)  ;   Ferranti  Ltd.,  two  sets  of  e.li.t.  switchgear,  £438.  4s.  3d. 

Southknd-on-Sea.-  The  ('<ir|iorntion  is  recommeiuU'd  to  accept 
the  tender  of  Edward  I^e  Bas  \-  Co.  for  tile  supply  of  ,J  mile  of  over- 
head trolley  "ire  at  lljd.  per  (lound,  and  that  of  K.  Carrick  &  .Sons 
(at  £167)  for  a  orans  for  the  Leigh  sub-station. 

Chei.tkniiam. — The  Council  have  accei>tcd  the  tender  of  the 
Medway  Safely  Lift  Co.  (at  £368)  for  the  erection  of  an  electric  lifl 
at  tiie  Town  Hall. 

Railway  Lamps.- The  Caledonian  Railway  Co.  have  placed  a 
contract  for  the  supply  of  Royal  ICdiswan  lamps  wlih  the  Edison  & 
Swan  United  Electric  Light  Co. 

KEiiiirrcH. — The  Council  ha\c  placed  an  order  with  Babcock  & 
j  Wilcox  for  a  water-tube  boiler  at  £1,750,  and  with  Witting  Bros,  for 

a  cooling  tower. 
I      Darlix(!Ton. — The  C'ouncil  have  placed  an  order  with  the  British 
Thomson- Hoimton  Co.,  for  the  supiily  of  h.t.  switchgear. 
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Rugby. — The  Council  have  accejjted  tlie  tender  of  the  Macintosh 
Cable  Co.  for  the  supply  of  cables. 

Chelmsford. — The  Education  Committee  have  accepted  the 
tender  of  E.  C.  Porter  (at  £73)  for  electric  lighting  installation. 

Sheffield. — The  tender  of  Bro^vIl  Baylcy's  Steel  Works  (Ltd.) 
has  been  accepted  for  the  supply  of  500  steel  tramcar  tjTes. 

.Melbouene  (Victoria). — The  Electric  Supply  Committee  have 
accepted  the  tender  of  British  Insulated  &  Helsby  Cables  for  13  tons 
of  bare  copper  cables,  £1,294,  and  that  of  Johnson  &  Phillips  for 
13.i500  yds.  of  insulated  coprer  cables,  £1,534. 

The  Abattoirs  Committee  have  accepted  the  tender  of  Elder,  Smith 
&  Co.  for  an  electric  motor  for  lift  at  desiccating  works,  £42.  ISs.  6d. 

Perth  (\V.  ArsTR.-iLi.\). — The  City  CouncU  have  accepted  the 
tender  of  Callender's  Cable  &  Construction  Co.  (at  £6,237)  for  under- 
ground cables,  and  have  signed  the  agreement  witli  Chas.  Atkins  & 
Co.  for  the  suppl}-  of  electric  lamps. 


Whangarei  (N.Z.). — The  CoimcO  have  received  the  following 
tenders  for  wiring  and  fixing  meters  : — 

National  Electrical  &  Engineering  Co.  (accepted),  £7,940  ;  Tiu?nbull 
&  Jones,  £S,L>87  ;  A.  &  T.  Burt,  £8,114. 

Meter  Contracts. — Messrs.  Chamberlain  &  Hookham  have  received 
contracts  for  annual  supplies  of  meters  to  Paisley,  Stoke-on-Trent 
and  Wallasey  Corporations. 

Ferranti  Limited  have  secured  a  contract  from  Wallasey  Cor- 
poration for  the  supply  of  a.c.  electricity  meters  for  the  year  endmg 
June  30,  1916. 

Wallasey  Council  have  placed  a  contract  for  12  months'  supply  of 
single  phase  meters;  St.  Anne's  Council  for  100  d.o.  metiers  with  the 
Electrical  Apparatus  Co. ;  and  Stoke  Coimcil  for  a  portion  of  the 
d.c.  meters  required. 

Widlasey  Corporation  have  also  placed  an  order  with  the  British 
Thomson-Houston  Co.  for  12  months'  supply  of  smale-phase  a.c 
liouse  service  meters. 


FINANCIAL    MATTERS. 


MUNICIPAL  ACCOUNTS. 


Bolton. — The  total  cajjital  expenditure  of  the  tramways  depart- 
ment at  March  31  was  £570,981,  of  which  £348,111  is  out.standiiig. 

Revenue  was  £141,410  (compared  with  £143,774  in  previous  year)  and 
working  expenses  were  £76,131  (£77,193),  leaving  gross  profit  (£65,279 
(£66,581).  After  providins  for  interest,  instalments  of  loans,  &c., 
£18,339  (£18.357)  has  been  set  aside  for  renewals  and  £17,000  (£17,500) 
voted  in  aid  of  rate.  Average  fare  charged  per  mile  was  0'633d.  ordinary 
and  0'336d.  workmen's.  Average  total  revenue  per  car-mile  was  H-758d. 
(against  ll-944d.  in  previous  year),  and  working  expenses,  including 
power,  were  6-33d.  (6-412d.).  Passengers  carried  were  31,370,166,  car- 
miles  run  2,886,180  and  units  used  4,514,010  (1-56  per  car-mile). 

Glasgow. — An  abstract  of  the  tramway  accoimts  for  the  year 
ended  May  31  has  been  issued. 

The  traffic  receipts  were  £1,070,694  (against  £1,078,691),  and  sundry 
receipts  £6,183  (£5,155).  a  total  of  £1,076,877  (£1,083,846).  Traffic  ex- 
penses were  £345,625  (£332,546),  general  expenses  £142,020  (£134,034), 
maintenance  and  repairs  £144,530  (£156,214),  power  £51,995  (£53,483), 
special  expenses  entailed  by  the  European  war  were  £51,816,  a  total  of 
£735,987  (£676,277),  leaving  a  net  balance  of  £340,890  (£407,569).  After 
crediting  Dumbarton  tramways  receipts  £126  (£180),  and  interest  on 
investments  £65,700  (£64,809),  the  total  was  £406,717  (£472,558). 
Deducting  rent  of  Paisley  lines  £5,559  (£5,830),  interest  on  capital 
£78,797  (£82,921),  smking  "fund  £105,491  (£102,606),  mcome  tax  £22,789 
(£14,056),  Parhamentary  expenses  £8,817  (£609),  and  renewal  and  depre- 
ciation £172,310  (£212,642),  leaving  £12,951  net,  agamst  £53,892. 

Lincoln. — The  gross  capital  expenditure  of  the  eleclricitv  under- 
takmg  at  March  31  was  £84,202  (increase  of  £1,220  over  1914),  of 
which  £47,924  is  outstanding. 

Income  was  £15,021  (against  £14,525  in  previous  year)  and  expenses 
were  £7,190  (£7,733),  leaving  gross  profit  £7,831.  Repayment  of  loans 
and  mtcrest  required  £4,668  (£4,077),  and  after  devoting  £2,000  (£1,-500) 
to  relief  of  rates  and  using  £31  for  war-service  allowances,  the  net  profit 
is  £1,132  (£1,040).  Revenue  was  equal  to  l-570d.  per  unit  sold,  working 
and  general  expenses  were  0-753d.  (0-882d.),  and  total  costs  (including 
capital  charges)  l-242d.  (l-347d.).  Total  maximum  supplies  demanded 
were  100  kw.  (100  kw.)  for  traction  and  1,245  kw.  (1,140  kw.)  forhghting, 
&o.  Consumers  increased  from  820  to  853,  and  total  connections  are 
equal  to  121,853  ( 106,962)  8  c.p.  lamps.  Units  generated  were  2,674,871 
(2,407,790)  and  sold  2,291,114  (2,105,047). 

The  capital  expenditure  on  the  tramway  undertaking  is  £44,987  (no 
increase),  of  which  £4(1,226  is  outstanding.  Revenue  was  £6,599  (£7,123) 
and  working  exj^nscs  were  £3,941  (£4,050).  Interest  required  £1,529 
(£l,.529)  and  .sinking  fund£l,071,  and  (£1,071)  the  net  profit  was  £.58  (£473). 
Average  total  revenue  per  car-mile  was  10-59d.  (10-30d.),  working 
expenses,  including  power,  were  6-37d.  (5-91d.).  Average  fare  per  mile 
was  0-428d.  (0-428d.).  Passengers  carried  were  17,13.5,42  (1,826,885), 
car-miles  run  148,440  (164,499)  and  units  used  173,895  (190,838). 

Mr.  Stanley  Ck-gg  (city  electrical  and  tramway  engineer)  reports  that 
new  motors  of  498  n.p.  were  connected  during  tlie  year,  and  a  largo  jiro- 
portion  of  these  were  at  the  Co-operative  Flour  Mill,  the  remainder  having 
been  put  in  smaller  maniifacturing  works  wliich  received  Covernmcnt 
orders  for  munitions  and  required  extra  power.  In  one  works  where, 
prcviouii'to  the  war,  the  only  mechanical  drive  consisted  of  al)Out7i  H.P. 
in  motors,  about  70  ii.p.  is  now  installed. 

In  regard  to  works  costs,  Mr.  Clegg  states  there  are  substantial  decrca-ses 
under  every  head  save  repairs  (the  increase  under  which  is  due  to  mains 
failures),  rates  and  taxes  and  interest  and  sinking  fund.  Cost  of  coal 
ha.i  been  reduced  by  26  per  rent,  compared  with  the  previous  year.  By 
taking  into  account  the  three  facts  that  entered  into  the  saving — viz.,  re- 
duction in  the  price  of  coal,  inerea.se  in  efficiency  of  plant  and  increase  in 


tmits  generated — he  found  that  the  coal  bill  for  the  past  year  would  have 
been  £3,574,  thus  showing  that  they  had  maile  an  actual  saving  in  coal  to 
the  value  of  £1 , 1 33.  Of  that  amount,  £499  was  represented  by  the  reduc- 
tion in  price  and  £634  by  the  increased  efficiency  of  the  plant,  the  cost  of 
mains  renewal  increased  materially.  In  the  past  10  years  the  units  sold 
for  hghtmg  increased  from  roughly  400,000  units  to  660,000,  or  about  65 
per  cent,  increase.  The  plant  required  to  supply  the  Ughting  (irrespec- 
tive of  any  spare)  was  413  kw.,  so  that  had  no  power  load  been  developed 
in  the  interim,  700  kw.  would  have  been  required  to  supply  the  lightmg 
only  during  the  past  year.  Actually  1,245  kw.  of  plant  was  required 
to  supply  both  hghting  and  power  last  year  (exclusive  of  traction)  so  that 
where  700  kw.  would  have  been  required  to  supply  660,000  units  for 
Ughting  only,  an  extra  545  kw.  was  necessary  to  supply  the  whole  of  the 
power  load  of  nearly  1,500,000  units,  and  when  the  capital  and  other 
standing  charges  on  the  plant  required  to  supply  tho.se  different  loads 
were  taken  into  account,  it  conclusively  showed  why  power  could  be 
suppUed  at  a  so  much  cheaper  rate  than  Ughting. 

The  tramway  department  has  suffered  considerably  more  than  the 
electricity  department  from  the  effects  of  the  war.  Total  working  ex- 
penses are  about  £100  less  than  in  1913-14  on  a  total  car-miles  run  of 
16,000  less,  all  of  which  service  reduction  had  taken  place  since  the 
beginning  of  Aug\ist.  The  consequence  has  been  that  the  running  costs 
per  car-mile  had  increased  from  5-91d.  to  6-37d.  Tin-  .  m-I  ,,f  ivpairs  to 
Gr.B.  equipment,  while  slightly  less  than  last  year,  i  -  ^n  mI^  rahly  in 
excess  of  the  average  guarantee  of  £90  made  by  the  r. .iii|,,iii\ .  ni.l  for  the 
total  period  during  which  the  system  has  been  in  operatum,  the  actual 
average  cost  has  now  increased  to  £119,  against  £115  last  year.  In  con- 
sidering the  question  of  the  cost  of  G.B.  repairs,  it  should  be  homo  in 
mind  that,  as  Lincoln  was  the  only  installation  of  that  particular  system, 
all  stud  replacement  parts  had  to  be  made  specially,  there  being  no  stock 
of  them,  and  only  one  manufacturer  who  had  any  particulars  of  their 
manufacture.  Car  repairs  had  been  somewhat  heavier,  due  more  or  less 
to  necessary  repairs  to  armatures  and  G.B.  bobbins.  The  failure  of  tho 
bobbins  was  due,  in  large  measure,  to  the  wet  winter,  but  that  of  the 
armatures  was  cau.sed  by  the  speeding-up  due  to  tho  trial  which  was 
made  during  about  a  fortnight  of  accelerating  the  speed  of  the  service. 

Newport  (Mon).-  'Phe  following  are  abstracts  of  accounts  of  tlie 
elect ri(' it y  and  tramways  undertakingsforyearendi-d  .March  last  :  - 

The  revenue  of  the  electricity  department  was  £44,615,  eorupared  with 
£44,.548  in  1913-14,  and  workin's,'  expenses  were  £23,007  (£23,312),  leaving 
gross  profit  £21,608,  which,  with  accrued  interest  £1,852,  makes  £23,460, 
Capital  charges,  &c.,  required  £22,716,  leavinsx  net  surplus  £743.  13s.  9d. 
(compared  with  a  deficiency  last  year  of  £1,240).  During  tlu;  year  the 
department  lost  one  of  its  largest  consumers,  tho  Alexandra  (Newqiort 
and  S.  Wales)  Docks  &  Railway  Co.  Units  sold  for  all  jiurposes  were 
4,789,240.  Consumers  increased  by  153.  Enhanced  cost  of  materials 
and  inerca.sed  wages  materially  affected  the  result  of  the  year's  trading. 
New  meters  have  been  purchased  o>it  of  revenue.  Notwithstanding 
increased  output,  generation  costs  show  a  decrease  of  £1,822,  chiefly 
accounted  for  by  a  reduction  in  cost  of  coal  and  maintenance  of  plant. 

The  tramways  traffic  receipts  were  £41,752 (compared  with  £40,152  in 
previous  year)  and  other  receipts  £952  (compared  with  £1,030).  Working 
expenses 'were  £30,956  (£34,493)  and  gross  profit  wn.s  £11.748  (£6,698), 
jilus  interest  £8.58,  making  the  grass  profit  £12,600.  Out  of  this  charges 
j  amounting  to  £10,188  have  been  nu't,  leaving  £2,417  (compared  with  a 
deficiency  Ia.st  year  of  £2,017).  Tho  increased  revenue  was  earned  on  a 
decreased  ear-inileaiie  nf  .'{,620.  Pa.sscngers  carried  increased  254,753. 
The  estimated  cost  of  jiuttiiig  t  he  ])eririanent  way  into  order  wa.s  £30,000, 
and  it  was  arraiiced  that  (he  Works  and  (General  Purposes  Comniitteo 
should  undertake  the  work,  which  wa.s  to  be  spread  over  four  years.  Tho 
tramways  dei)artment  is  contributing  £5,.')00  annually,  but  that  amount 
proved  insufficient  for  tho  past  year.  The  total  expenditure  im  per- 
manent way  was  £9,055,  of  which  £2,0(X)  was  paid  out  of  flu-  distriit  fund, 
as  representing  the  additional  cost  to  the  tramways  department  of  main- 
taining and  renewing  the  surface  of  tho  roafis  up  to  the  requir(^d  standard 
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St.  Anne's-on-the-Sea. — The  electricity  department's  accounts  for 
the  year  ended  March  31  show  capital  expenditure  £54,918  (increase 
£499).  of  which  £23.7 11  has  been  repaid. 

Revenue  was  £12,056  (compared  with  £11,726  in  previous  year),  gross 
profit  was  £4.269  (£4,449),  and  interest,  instalments  of  loans  and  sinking 
fund  required  £3,373,  leaving  net  profit  £939.  Units  generated  were 
1,312.490,  and  sold  1,194,703  (1,051,815). 

The  accountant's  report  states  that  the  increased  revenue  for  domestic 
and  power  piu-poscs  (£1,182,  against  £1,137)  is  satisfactory,  having  regard 
to  the  fact  that  the  charge  was  Id.  all  round,  while  in  the  previous  year 
the  first  20<»  imits  were  charged  at  2d.  per  unit.  The  charge  for  street 
lighting  was  2Jd.,  compared  with  2Jd.,  hut  the  decrease  of  revenue  from 
£1,943  to  £1,867  was  due  entirely  to  a  decrease  of  cost  of  repairs  and 
maintenance  (£114),  and  additional  lamps  (£27).  Average  price  obtained 
was  2107d.  (2-35"d.)  from  sale  of  current  alone,  or  2-177d.  (2-432d.) 
inchiding  all  receipts,  and  working  expenses  were  l-320d.  (l-417d.)  per 
imit  sold  or  l-997d.  (2177d.)  including  capital  charges,  leaving  net  profit 
0-180d.  (0-255d.). 

West  Bromwich. — The  accounts  of  the  electricity  department  for 
the  year  ended  March  31  .show  gross  capital  expenditure  £99,721 
(increase  £5,234).  of  which  £73,922  is  outstanding. 

Revenue  was  £20,251  (compared  with  £18,313  in  previous  year), 
working  expenses  were  £13,648  (£12,519),  and  gross  profit  £6,605  (£5,795) 
Interest  required  £1,885  (£2,091),  and  instalments  of  loans  £3,842  (£3,674), 
net  profit  being  £878  (£30),  out  of  which  £536  has  been  appropriated  for 
capital  expenditure.  Total  working  expenses  were  0-789d.  (0-846d.)  per 
unit  sold  and  interest  and  sinking  fund  required  0-331d.  (0-389d.).  while 
total  revenue  was  equal  to  M71d.  (l-237d.)  The  units  generated  were 
5,154,334  (against  4,226,383)  and  sold  4,149,010  (3,552,762).  Maximum 
load  was  2,050  kw.  (1,833  kw.)  and  load  factor  23-3  (221)  per  cent. 

Sir.  W.  A.  .Jackson  (borough  electrical  engineer  and  manager)  says,  in 
his  report,  notwithstanding  a  decrease  of  131,661  units  in  the  supply  for 
public  lighting  the  total  increase  in  sales  is  the  gieatest  in  any  year  smce 
the  traction  supply  was  initiated  in  1904.  Motors  connected  are  349, 
increase  49  (  =  1.023  n.P.),  and  the  total  power  connections  are  now 
4,871  H.p.  No  additions  have  been  made  to  the  generating  plant  during 
the  year,  but  a  500  k.v.a.  motor  alternator  is  being  installed  for  giving 
an  a.c.  supply  for  electric  furnaces  and  welders.  All  new  feeders  will  give 
an  e.h.t.  three-phase  supply,  and  this  system  has  been  adopted  for  the 
supplies  for  the  electric  furnaces  of  Steel  Castings  (GUes  Foundry  and 
T.  Hackett  &  Sons). 

West  Ham.— At  March  31  the  gross  capital  expenditure  on  the 
tramways  was  £556,878,  as  in  1914. 

Revenue  was  £154,037  (compared  with  £145.189  in  pre\ious  year),  and 
working  expenses  were  £119,936  (£126,175).  Interest  required  £20,456 
(£20,0;56)  and  sinking  fund,  &c.  £13,373  (£13.381),  and  net  profit  was 
£13,372  (£13,381).  Average  total  trafiic  revenue  per  car-mile  was  9-8.3d. 
(9-27d.),  and  working  ex()enses  (including  power)  were  7-6.5d.  (8061d.) 
Lnits  used  were  1-66  (1-85)  per  car-mile.  Average  fare  charged  per 
mile  was  0-5d.  Passengers  carried  were  42.667,.561  (41.152,501),  car- 
miles  run  3,760,361  (3,7.56,3.54),  and  units  used  6,306,731  (6,974,894). 

llie  manager,  Mr.  .1.  S.  D.  Moffet,says  in  his  report  the  cost  of  renewals 
amounted  to  £3,123.  14s.  lid.,  whilst  the  total  co.st  of  ordinary  permanent 
way  repairs  was  £17,241.  10s.  7d.,  making  an  expenditure  on  track 
maintenance  of  £20,365.  5s.  6d.  (against  £22,095).  The  expenditure  is 
largely  due  to  heavy  vehicular  traffic  which  passes  over  most  of  the  roads. 
The  high  S|)eed  at  which  solid  rubber-tyred  vehicles,  such  as  motor  lorries 
.and  motor  buses,  are  allowed  to  travel,  is  the  cause  of  most  of  the  damage. 
That  tramways  in  and  around  London  should  be  comiielled  to  make 
good  the  damage  done  to  the  surface  of  the  roads  within  track  limits  to  a 
large  extent  by  the  vehicles  of  a  combine,  which  is  not  only  in  competition 
with  but  o|)enly  antagonistic  to  municipal  tramway  undertakings,  is 
a  state  of  affairs  which  would  not  be  tolerated  in  any  other  city  in  the 
World.  On  the  outbreak  of  the  war  most  of  the  services  had  to  be 
confiiderably  reduced,  due  to  so  many  men  being  called  to  the  Colours. 


COMPANIES'  MEETINGS  AND  REPORTS 


BRITISH  ELECTRIC  TRACTION  CO.    (LTD.)— The  report  for  the  year 

ciiiliil  Murcli  31  -lati-^  tli.it  the  progress  of  the  a.ssociated  companies  in 

ngaril  to  Iniiiiway  and  oiiiiiibus  traffic  and  the  sale  of  electricity  for 

liljht  and  power  ciintinue<l  to  tx,'  satisfact on,-  up  to  the  time  when  war  was 

declrtrcil.     The  ilislurbanee  to  business  which  then  took  place  adversely 

affiitid   mo.'*!  of  the  undertakings,  especially  tho.sc  which   rely  upon 

bMli.l;iy  traffics.     On  the  other  hand,  the  receipts  of  certain  of  the  under- 

l.il  IT1  '-  havi-  iiiiTi-n«i-d  owing  to  exceptional  activities  in  their  districts, 

I'"  ■'      '•  ■   '   ■■•■  months  many  of  the  other  uiulertakings  have 

\n  agreement  has  been  entered  into  for  the  .sale 

■  liine  of  the  Devonport  &  district  Tramways  Co. 

Ill  at  a  prire  to  Ik-  .settled  by  arbitration.     The 

.vm  £235..VIS.  .-IS.  4d..  against'  i;225,7.14.  10s.  Ud. 

ilrdiiiiiM,.    ,ji.ii..r«|    expenses    the     Vialance     is 

■     '        ''    '  '17,129   19h.  brought  forward. 

'■7.   7s.   lOd.)  there  remains 

n  debited  with  £11,191.  5s. 

The  din-etors  reconnnend 

i  lir  6  \HT  cent,  ciunulalive 

111    iifinn  the  7  per  cent,  non- 

■  ■ V.'.4(l7.  0».   (kl., 


being  dividends  at  same  rate  as  those  paid  for  the  preceding  year.  This 
leaves  £71,398.  17s  4d  ,  and,  in  view  of  the  directors'  proposal  to  proceed 
with  the  reduction  and  rearrangement  of  capital,  it  is  proposed  to  carry 
the  whole  amount  forward.  The  item  of  investments  and  midertakines. 
after  deducting  the  reserve  for  depreciation,  stands  at  £4,771,842.  Is.  2d., 
and  consists  of  shares  and  debentures  in  associated  tramway,  electricity 
supply,  manufacturing  and  other  companies.  Government,  m'unicipal  and 
sundry  securities.  The  revenue  from  the  investments  and  undertakings 
amounted  to  £217,184,  compared  with  £209.045.  The  yield  for  the  year 
oi  £4,771,842.  Is.  2d.  was  4-55  per  cent.,  compared  with  4-47  per  cent, 
on  £4,672,458.  Sir.  J.  S.  Raworth,  wlio  has  been  a  director  since  the 
formation  of  the  company,  has  resigned  his  seat  at  the  board,  but  his 
services  have  been  retamed  as  technical  adviser.  Mr.  Alfred  Shepherd 
has  been  appointed  to  fill  the  vacancy. 

DEUTSCH  SUD-AMERIKANISCHE  TELE5RAPHES  GESELLSCHAFT.— At 
the  annual  meetinL'  at  i  nl,..-!!,.  oii  the  Jud  mst.  a  dividend  of  6  per  cent, 
was  declared  for  lliU.  against  O!  per  eciit,  m  1913.  The  cable  between 
Borkum  and  Teneriffe  was  cut  uii  Aug.  5.  and  on  the  night  of  Nov.  21-22  • 
the  section  between  Teneriffe  and  Monrovia  Wiis  also  interrupted.  The 
wireless  station  at  Monrovia  was  also  shut  down  on  Sept.  1  at  the  instance 
of  the  Liberian  Ctavernment.  The  company  acquired  an  interest  in  the 
Cia  Telegrafica-Telefonica  of  Buenos  Aires,  but  owing  to  the  local  depres- 
sion the  past  year's  working  of  the  Argentine  company  resulted  in  a  loss. 
The  total  receipts  (including  amount  brought  forward)  were  £216,000, 
compared  with  £219,000,  and  after  paying  expenses,  proriding  for  depre- 
ciation, interest,  &c.,  the  net  profit  was  £59,100  (against  £62,600). 

DEVONPORT  &  DISTRICT  TRAMWAYS  CO.— At  the  meeting  last  week 
the  chairman  (Mr.  C.  .S.  Hihon)  said  that  an  agreement  had  bwn entered 
into  for  the  sale  of  the  tramways  to  I'lymouth  Corporal  ion.  The  receipts 
showed  a  satisfactory  increase  of  £3,300  over  1914.  The  directors  had 
decided  to  distribute  the  balance  on  revenue  accoimt  this  year  among  the 
shareholders.  They  were  to  sell  the  tramways  on  Oct.  2  next  instead  of 
in  August,  1919,  and  an  arbitrator  was  to  decide  on  the  sum  (if  any)  due 
to  the  company  for  profits  iKjtween  October,  1915,  and  August,  1919. 

GLOBE  TELEGRAPH*  TROSTCO.  (LTD.) — The  net  revenue  for  the  year 
ended  May  31,  after  deduction  of  exix-uscs,  araoimts  to  £209,1(>4.  lis.  Id., 
and  makes,  with  £25,723.  16s.  3d.  brought  forward,  a  total  of 
£234,888.  7s.  4d.  From  this  amount  there  has  been  distributed 
£129,122.  Os.  3d.  in  interim  di\idends,  leaving  £105,766.  7s.  Id.  The 
directors  now  recommend  payment  of  the  following  final  dividends,  viz., 
3s.  pershare  (less  tax)  on  the  preference  share3,|making,  with  previous  dis- 
tributions, a  total  dividend  for  the  year  at  rate  of  6  per  cent,  per  annum 
(less  tax),  and  6s.  per  share  net  on  the  ordinary  shares,  making,  with 
previous  distributions,  a  total  dividend  at  rate  of  6  per  cent,  net  for  the 
year.  These  di\idends  will  absorb  £78,111.  Os.  4d.  and  leave 
£27,655.  6s.  9d.  to  be  carried  forward.  During  the  year  £11,200  Anglo- 
American  Telegraph  Co.'s  preferred  stock  was  sold,  ai^d  the  proceeds 
were  re-invested  in  shares  of  the  Great  Northern  Telegraph  arid  Direct 
Spanish  Telegraph  Companies.  Seventeen  certificates  of  the  Submarine 
Cables  Trust,  belonging  to  this  company,  have  been  drawn  and  paid  off 
at  £120  per  certificate,  producing  £2,040  ;  most  of  this  has  already  been 
re-invested,  and  the  reiuainder  will  h-.?  |)laced  in  suitable  securities. 

INDIA  RUBBER,  GOTTA  PERCHA  &  TELEGRAPH  WORKS  CO.  (LTD.)— In 
a  circular  to  the  shareholders  it  is  stated  that  it  has  been  decided  to 
abandnii  the  half-yearly  meeting,  a  enurse  pursued  by  many  other 
com))aiiies  during  the  war.  The  works  at  Silvertown  are  very  busy  in 
many  departments,  and  it  is  hoped  that  the  year's  results  will  be  favour- 
able, though  the  prices  of  labour  and  coal  are  considerably  higher  than 
last  year  owing  to  the  war.  The  cable  ship  "  Dacia  "  has  had  consider- 
able employment,  and  the  Board  has  reason  to  expect  a  continuance  of  it. 
The  French  works  were  closed  entirely  for  several  weeks  during  last  year 
on  account  of  the  close  pro.\imit y  of  the  German  army.  As  stated  in  the 
directors'  report  for  last  year,  before  the  war  broke  out  the  organisation 
had  bi'cn  placed  on  a  thoroughly  sound  basis,  and  the  works,  although 
greatly  hampered  by  the  shortage  of  labour,  are  now  doing  a  sound  and 
steady  business.  The  directors  have  decided  to  distribute  the  following 
dividends  :  To  the  holders  of  preference  shares  58.  per  share  (less  tax), 
being  the  half-yearly  dividend  due  on  .July  1,  at  the  rate  of  5  per  cent  per 
aniHim  :  to  the  holders  of  ordinary  shares  5s.  per  share  (tax  free),  being 
an  interim  dividend  of  2A  per  cent. 

JAMES  KEITH  &  BLACKMAN  CO.  (LTD.)— The  accounts  for  the  year 
ended  Mareli  31  show  that,  alter  jnoviiUng  for  debenture  interest  and  for 
depre.iatinit  and  reserves  aL'aiii--t  doubtful  debts,  the  net  profit  is  £13,302. 
The  dir.eturs  recommend  aili\  iileml  nt  10  pereenl.  on  the  ordinary  shares, 
the  writing  of  £377  "ll  l>ateiits    in. I  ;,;iiim1«iI1.  earrying  £.">,4t)S  forward. 

RANGOON  ELECTRIC  TRAMWAY  &  SUPPLY  CO.  (LTD.)— The  gross 
]irolit  for  1914  was  £62,4.53  (against  £liu.710  in  11I13),  and  with  transfer 
fees  and  interest  (£1,168)  the  total  was  £63,621.  Interest  on  debenture 
stocks  absorbed  £13  119,  provision  for  redemption  of  4J  jK'r  cent.  delH-n- 
ture  stock  £(i,100,  depreciation  on  suiulry  assets  in  Rangoon  £1,767, 
reserve  for  renewals  account  £12.."iOO,  transfer  to  special  rt'servc  for 
cables,  itc,  £2,000,  and  after  paying  iiieome  tax.  directors'  fees,  expensi's 
in  London.  Ike,  the  net  profit  wa.s  £22,021  (against  £25.!I24),  to  which  is 
ft<liled  tl,0."i5  brought  forward.  Tlie  directors  |iiopose  to  pay  a  dividend 
on  the  ordinary  shares  of  3  jht  cent,  (against  6  per  cent,  for  1913). 

ROYCE  (LTD.)  -The  diix^Ctors'  report  stales  that  after  providing  for 
lilHTal  depreciation  anil  after  charging  repairs  and  replacement  to 
revenue,  the  jirofit  for  the  past  year  was  £6. ,■23  (and  with  interest  on 
investments  (£415),  and  balance  brought  forward  (£1.768),  the  total  was 
£8,73fi.  It  is  proposed  to  pay  2J  per  eiMit,  on  the  ordinary  shares,  transfer 
to  reserve  £4.000  anil  carry  forwanl  £1,IM»0. 
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TROWBRIDGE  ELECTRIC  SUPPLY  CO.  (LTD.) — At  the  recent  meeting  the 
directms'  report  stated  that  the  profit  for  191i  was  £437,  which,  together 
with  £16  brought  forward  made  £453.  The  directors  recommended 
payment  of  dividends  of  5  per  cent,  on  the  preference  and  ordinary  shares, 
£2(10  was  placed  to  dejjreciation  fund  and  £50  to  reserve,  leaving  £31  to 
be  carried  forward.  The  chairman  (Mr.  J.  H.  Blake)  said  the  company 
was  a  progressive  one.  In  1912  the  income  was  only  £549.  lOs.,  in  1913 
£71.1(1.  8s  .  and  in  1914  it  amounted  to  £1,004.  18s.  When  the  scheme  was 
started  he  hail  no  idea  that  the  income  from  electric  hghting  would  reach 
1 1 .1  ituj  in  so  short  a  time,  and  he  thought  the  report  was  very  satisfactory. 

UNITED  ELECTRIC  TRAMWAYS  OF  MONTEVIDEO  (LTD.)— At  the 
annual  meeting  on  Monday  it  was  reported  that  the  gross  receipts 
for  the  tramway  system  for  the  year  to  Oct.  31,  1914  (the  fiscal 
vear  of  the  Uruguayan  Co.)  were  .81,698,885  (against  §1,755,572),  and 
operating  expenses  81,033,942  (against  81,045,941),  leaving  net  receipts 
8664,943  (£141,477)  against  8709,631  (£150,985).  The  passengers 
carried  were  43,862,849  (agamst  44,622,690),  and  the  car-miles  run 
7,399,283  (against  7,461,194),  the  percentage  of  operating  expenses  to 
gross  receipts  being  (30-86  (agamst  59-58).  The  falling  off  in  traffics  was 
due  principally  to  the  financial  stringency  which  prevailed  throughout 
the  whole  of  South  America,  accentuated  in  the  latter  months  of  the  year 
by  the  Europpan  conflict  and  other  causes.  The  equipment  of  the  two 
sub-stations  referred  to  in  previous  reports,  has  been  completed,  and  both 
stations  are  in  operation,  although  the  Diesel  engines  have  not  yet. been 
taken  over  from  the  contractors.  Owing  to  the  high  price  of  oil  fuel,  it 
has  been  decided  for  the  present  to  operate  the  sub-stations  on  Sundays 
and  feast  davs  only  and  in  case  "f  ■hk  rji  iicies.  The  amount  receivable 
from  La  Sociedad  Comercial  do  \]..ut,-.  il.  n  was  £133,817.  18s.  4d.  After 
providing  for  administration  ex|i'ii~'  ~  and  charging  £48,850.  9s.  5d.  for 
debenture  interest,  there  was  a  credit  balance  of  £77,0.34.  17s.  .Sd.,  making, 
with  £12.641.  7s.  6d.  brought  forward,  £89,676.  4s.  lid.  After  providing 
for  redemption  of  debenture  stock  and  share  capital,  setting  aside  £25,000 
for  renewals  and  contingencies,  and  paying  interim  dividends  of  6  and  4 
per  cent,  on  the  preference  and  ordinary  shares  respectively,  the  directors 
recommend  payment  of  dividends  in  respect  of  the  half-year  to  March  31 
last  of  6  per  cent,  per  annum  on  the  preference  and  of  4  per  cent,  per  annum 
on  the  ordinary  shares,  leaving  to  be  carried  forward  £12,972. 18s.  3d. 

The  chairman  (Mr.  G.  A.  Toucher,  M. P.)  said  that  local  depression  and 
the  war  had  affected  the  year's  results.  Their  traffic  receipts  showed  a 
decline  of  £12,061,  and  their  operating  e.xpenses  were  60-86  per  cent, 
(against  59-58  per  cent.)  of  the  gross  receipts.  For  four  consecutive 
years  they  had  paid  7  per  cent,  on  the  ordinary  shares,  so  that  a  reduction 
to  4  per  cent,  was  disappointing  but  not  surprising  to  those  who  knew 
the  severity  of  the  crisis  through  which  South  America  was  passing. 
In  view  of  the  big  fall  in  revenue  and  the  serious  outlook,  all  expenditure 
of  a  capital  nature  had,  as  far  as  possible,  been  rigorously  curtailed.  The 
completion  of  the  two  sub-station  buildings  and  the  mstaUation  of  the 
necessary  plant  practically  accounted  for  the  whole  of  the  exjjenditure 
(£50,609)  during  the  year.  The  results  for  the  first  si.f  months  of  the 
current  year  were  worse  than  in  1014.  None  of  the  adverse  conditions 
had  yet  disappeared  :  financial  depression  continued,  and  weather  con- 
ditions throughout  the  summer  season  had  been  bad.  Expenses  were 
increasing  in  an  unprecedented  degree  :  the  price  of  coal  had  risen  and 
freight  had  doubled.  The  traffic  receipts  for  the  half-year  were  £174,655, 
against  £200,181,  and  net  receipts  were  £68,311,  against  £88,095. 


NEW   COMPANIES,  MORTGAGES  AND 

CHARGES,   &c. 

— -♦- — 

NEW   COMPANIES. 

FULLER'S  WIRE  &  CABLE  CO.  (LTD.)  (140,633).— Reg.  June  II,  capital 
£25,000  in  £1  shares,  to  carry  on  the  business  of  makers  of  telegraph, 
telephone  and  electric  wires,  cables  and  appliances,  drawers,  workers  and 
weavers  of  wires,  manufacturers  of  ropes,  cords,  cables  and  hawsers, 
manufacturers  and  workers  of  indiarubber,  rubber  goods,  vulcanite  emd 
ebonite,  electrical  engineers,  &c.  Private  company.  First  directors  areG. 
Fuller,  G.  J.  A.  Fuller,  L.  FuUcr  and  F.  J.  Gordon.  Secretary  (pro  fcem.). 
G.  J.  A.  Fuller.  Iteg.  office :  Woodland  Works,  Wick-lane,  Old  Fotd-road,  E. 

FREE  WIRE  LIGHT  CO.  (LTD.)  (140,578).— Reg.  Juno  7,  capital  £1,000 
in  £10  shares,  to  carrj'  on  the  business  of  wiring  houses  of  intending 
consumers  fif  electric'  light.  Private  company.  First  cUrectors  are 
F.  R.  Reeves,  J.  N.  .\.  Iloublon  and  E.  Reeves.  Reg.  office  :  Sahsbury 
House,  Ujnd.in  Wall,  E.C. 

LIVER  CHAIN  WORKS  (LTD.)  (140,584).— Reg.  June  7,  capital  £5,000. 
in  £1  .shares,  t<i  carry  on  the  business  of  manufacturers  of  chains,  metal 
buckles,  dies,  &c.,  by  any  process,  particularly  by  patent  or  other  bending 
and  electrical  welding  machines,  and  to  adopt  an  agreement  with  .\ 
Nienim.  Private  c-oinpany.  First  directors  are  A.  Xaorum  (permanent 
managing)  and  E.  .1.  Hidden.     Reg.  office  :   8,  Cook-street,  Liver[X)ol. 

N0EDI8K  ELECTRICAL  POWER  CO.  (LTD.)— (140,530)— Reg.  Juno  2, 
capital  £10,000  in  £10  shares,  to  develoj)  water  and  other  powers  for  the 
prfHluction  of  electric,  hydraulic  or  other  power,  to  transmit,  distribute 
and  supply  name  throughout  the  United  Kingdom,  Northern  Europe  and 
elsewhere.    Privat<- company.     K.--.  i.lficc  :  Is,  Hitdi  street,  Holbom.W.C. 

MORTGAGES  AND  CHARGES. 

DUKAM  (LTD.)— Particukrs  of  £20,000  debentures,  created  March  23, 
1915,  have  t)cen  filed,  amount  of  present  issue  being  C'yfiOO.  Pro|)erty 
charged  :  Company's  undertaking  and  property,  present  and  future. 
No  trustees. 


KINGOLITE  CO.  (LTD.) — Charge  as  additional  security  dated  May  14, 
1915  (supplemental  to  debenture  dated  July  9,  1914,  securing  £400). 
Property  charged  :   Certain  royalties.     Holder  :   E.  D.  Tajdor. 

NAVALTUM  (LTD.)— Particulars  of  £5,600  debentures,  created  March 
22,  1915.  have  been  filed,  amount  of  present  issue  being  £5,000.  Property 
charged  :  Company's  undertaking  and  property,  present  and  future.  No 
trustees.  Memorandum  of  satisfaction  in  full  on  May  22,  1915,  of  de- 
bentures dated  May  8  and  July  3,  1914,  securing  £900.  has  also  been 
notified. 

RECEIVERSHIP. 

DURELL.  WALKER  &  CO.  (LTD.) — Noticeof  appointment  of  H.  Dennis, 
Staple  House,  51  and  52,  Chancery-lane,  W.C.,  as  receiver  and  manager 
on  June  9,  1915,  under  powers  contained  in  debentures  dated  July  15, 
1912,  has  been  filed. 


CITY  NOTES. 


MEMORANDA  (June  17). — Bank  rate  5  per  cent,  (since  Aug.  8,  1914. 
Consols  66ilxd.  Consols  Pay  Day  July  1.  Stocks  and  Shares  Ticket 
Days  June  24  and  July  13.  Pay  Days  June  25  and  July  14.  Price  of 
silver,  23  |d.  

AUTOMATIC  TELEPHONE  MFG.  CO.  (LTD.) — The  share  and  transfer 
books  will  be  closed  from  the  17th  to  24th  inst.  inclusive,  for  preparing 
the  dividend  warrants  on  the  6  per  cent,  preference  shares  for  the  half- 
year  ending  30th  inst. 

CITY  OF  LONDON  ELECTRIC  LIGHTING  CO.  (LTD.)— The  transfer 
books  and  registers  of  holders  of  the  5  per  cent,  first  and  the  4i  per  cent, 
second  debenture  stocks  will  be  closed  from  the  I6th  to  the  30th  inst. 
inclusive. 

NATIONAL  ELECTRIC  SUPPLY  CO.  (LTD.) — The  directors  have  declared 
an  interim  dividend  of  2s.  6d.  per  share  (less  tax)  on  the  ordinary  shares 
for  the  past  half-year. 

REES  ROTURBO  MFG.  CO.  (LTD.)— The  profit  for  1914  was  £1,570, 
and  after  meeting  interest  charges,  the  surplus  of  £2,539  brought  forward 
has  been  reduced  to  £413. 

VICTORIA  FALLS  &  TRANSVAAL  POWER  CO.  (LTD.) — The  directors  have 
declared  a  10  months'  dividend  at  the  rate  of  6  per  cent,  per  annum  (less 
tax)  on  the  preference  shares,  thereby  making  the  cumulative  dividend 
paid  up  to  April  30,  1914. 


ELECTRICAL  COMPANIES'  SHARE   LIST. 

What  were  known  as  "  official  quotations  "  are  not  now  issued,  but 
we  give  below  the  latest  prices  at  which  actual  transactions  took  place 
on  or  before  Wednesday,  Juno  16.  The  greatest  care  is  taken  in  compiling 
these  figures,   but  the  difficulty  of  verification  is  now  much  increased. 

Last  Prico,  Rate 

£  |Divi-i  NAME.  Wed.        percent 

^   iPEND 


June  16.    Yielded. 


Electricity  Supply. 

Bournemouth  &  Poole  E.L.  Ord 

Do.    4}%  Cam.  Pref 

Do.     6%  Cum.  2nd  Pref 

'  Brompton  &  Kensington  Ord 

!  Central  Elec.  Supp.  G.  Deb.  St 

I  Charing  Cross  West  End  &  City  Debs... 

I    Do.    4}%  Pref 

!     Do.     Ord 

City  of  London  Elec,  Lt.  Ord 

Do.    6%  Pref 

!     Do.    5%  Deb.  St 

1  County  of  London  Or.l 

Do.    6%  Pref 

'     Do.    2nd  Deb 

I  Edmundson's  Elec.  Supp.  4J%  Debs... 

Kensington  and  Knightsbridge  Ord.  . . 

Do.    Deb.  St  

I  London  Elec.  Supp.  6%  Pref 

Do.    4%  Mort.  Debs 

'  Metropolitan  E.  Supp.  Ord 

I    Do.     1st  Mort.  Deb 

Midland  Elec.  Corpn..lst  Korl.  Deb.  St 

Newcastle  &  Dist.  E.L.  6%  2nd  Dbs  . . 

Newca3tle-'on-TyneE.S.5%2dMt.Db.St. 
,  North  Metropolitan  E.  P.  Supp.  6%  Pref 
I  South  London  E.S.  1st  Mort.  Debs.    . . 

Urban  Elec.  Supp  H%  Db.  St    

Waste  Heat  &  Gas  Elec.  Gen.  Stations.. 

Westminster  E.S.  Corp.  Ord 

Do.    4J%  Cum.  Pref 

Electric  Railways  &  Tramways. 

British  Elec.  Tr.iction  5%  Debs 

Do.     6%  Cum.  Pref 

Central  London  Guar.  Assented  Ord.  . . 
Do.        do.        Assented  Def.  Ord.  .. 

City  &  S.  London  Deb 

Do.    Pref.  1^6    

Lanarkshire  Tramways 

,  London  Electric  Ry.  Ord 

Do.    4%  Pref 

Do.    4%  Debs 

I  Metropolitan  Ry.  Con.  Ord 

,     Do.    3J%  Pref 

'     Do.    3l%  Convertible  Pief 

Do.    3i%  A  Debs 

Do.    3}%  Debs 

Metropolitan  Dist  Ry.  Ord 

I    Do.    4%  Prior  Lien    


91 

■°?» 
90i 
90i 


£    s.  d." 

7    3  8 

4  15  8 

5  17  9 
S  19  1 
4    8  5 


Mar,  Sept 
Feb,  Aug 
Feb,  Aug 
Mar,  Sept 


l?J 

,  4  17    0 

in 

4  10  11 

11 

6    7    3 

Ui 

i  S    6    8 

I  4  13 


81i 
lA 

71 

4.1S 

861 
75 
78J 
76i 


4  8    5       Jan,  July 

5  9  10 

6  5  0;  Aug,  Feb 
Feb,  Aug 
Mar,  Jly 
Jun.Dec 
Mar,  Sept 
Feb,  Aug 
My,  Nov 

July 
Feb,  Aug 
Jan,  Jly 

Jan.'jly 
Mar,  Aug, 
Jan,  Jly 
Jan,  Jly 
Mar,  Sept 
Mar,  Sept 
Apl,  Oct 
Jan,  Jly. 
Apl,  Oct 
Mar,  Aug 
Mar,  Sept 
Jan,  Jly. 


May.  Nov 
Feb,  AuK 
Feb,  Aug 
Jan,  July 
Mar.  Sept. 
Jan,  Jly. 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Jan.  July 
Feb,  Aug 
May,  Not 


5  19    3 

4  II   11 

5  13    7 
4  15    3 


1  5  II     7 

■  5    S-  3 

5  10    3 

7  12    9 


tEx  dividend  or  Intern'. 
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K  Last 
X  Divi-l 

W    DEND 


St    b",, 
St    4% 


t  6% 
•-  6% 
•■    44% 


5   6°,; 


Electric  Railways  and  Tramways 

4}%    Metroc-insn  Disl.  Ry.  41%  First  Pref 

Do.  ■fc'Ji  Perp.  Debs 

Do.    4%  Debs 

Do.    4%  Debs.  (1903-5) 

Do.    4%  Guar.  Stock 

Underground  E.  Rys.  of  London  Shares. 

Do.    A  Ord 

Do.    6%  Inc.  Debs 

Do.    6%  Inc.  3ds.,  with  coup.  15 

Do.    4i°i  Bds 

Yorkshire  W.  Riding  Ord 


Prict, 

Wed., 

June  16. 


Rate 

PER  CENT. 
YlELDgD. 


Do.    Pref. 


■cont. 

73i 

1294 

88t 

87i 

75i 

1* 

J 

112 

74J 

99} 

i 

44 


t,  s. 
6  2 

5 

4  12 

8 

4  10 

R 

4  11 

•/ 

S  6 

0 

Electric  Manufacturing,  &c. 

l'  1/9?     Babcock  &  Wilcox  Ord 

1    1/0     Brit  Aluminium  Ord 

100   5%       Do.    Prior  Lien  Debs 

1    7^.      Do.    6%Pref 

5    15%    Brit.  Insulated  &  Helsby  Ord 

5   3/0       Do.    f/a  Cum.  Pref 

1  6%  British  L.M.Ericssion  Mfg.  Cm.6%  Pref. 

2  7t%    Brit  Westinghouse  Pref 

100  6%       Do.    6%  Prior  Lien  Debs I      10  It 

St ,  4%       Do.    4%  Mort  Deb.  St 

5  15%    Callender'sCable,  &c.,Co.  Ord 

5   2/6       Do.    5%  Pref 

1,15%     Castner  Kellner 

1'  6%  I  Dick,  Kerr  &  Co.  6%  Pref.    

5'     ..  !  Edison&SwanU.Elec.LtA.  £3pd 

1|  6%      Elec.  Construction  Ord 

117%       Do.    7»i  Cum.  Pref.    

St  I  4%       Do.  4%  Debs 

10   6%     Genera!  Electric  6%  Pref.  

5  20%    W.  T.  Henley's  Telegh.  Wks.  Co.  Ord. . 

5  2/3        Do.     41%  Cum.  f^ef 

St    41%      Do.     41%  Db 

10!  5%     India  Rubber,  G.  P.  &c,  Ord 

10   5%       Do.  Pref 

100   4%       Do.      4%  Debs 

12  36/0    Telegh.  Con.  &  Main.  Co 

100   4%         Do.    4i%Debs 

»1    7i%    VickersOrd 

'^l    6d.        Do.    5%  Pref 

St.    4%       Do.    1st  Debs 

100   41%'     Do.    41%  2nd  Debs 

. .  4*%  j  Western  Union  50  yr.  Bds 

Telegraphs. 

100  5%     Amazon  Telegh.  Co.  5%  Debs 

St  30/0     Anglo  American  6%  Pref.  Ord 

St  30/0      Do.    Def.  Ord 

St  4%     Commercial  Cable  4%  Debs 

10  5%     Cuba  Submarine  Ord 

10  10/0      Do.     10%  Pref 

5  5/0      Direct  Spanish  10%  Pref 

10  4%      Direct  United  States 

St  65/0    Eastern  Tel.  Co.  Ord 

St  17/6       Do.    3J%Pref 

St  4%       Do.    4'>i  Debs 

St  4%  I  Eastern  Extension TeL Co., 4%  Debs... 

10  7%  '     Do.    Ord 

10  22%    Gt  Northern  Tel.  Co.  withCoup.  7 

25  13%     Indo-European  xd  and  bonus  — 

I  2/0      Marconi's  Wireless  TeL  Co 

1  l/4t      Do.    7%  Pref 

10  9d.      West  India  &  Panama  Ord 

10  6%        Do.     1st  Pref 

10  3/0      Western  Telegh.  Co 

St  4%,  '     I>3.    4%  Deb.  St 

Telephones. 

. .  J2    '  American  Telephn.  &  Telgh.  $100  Cap. 

..    5%     Cuban  Telephn.  Co.  5%  Bds 

1    7)d.    Monte  Video  Telephn.  Ord   

•  ■    4i%-  New  York  Telephone  41%  Bds 

I   10%    Oriental  Telephone  Ord 

St    4%       Do.    Db.  St 

41%  Telephn.  Co.  of  Egypt  Db.  St 


5   8% 

5   5% 

St    4i% 

10  6% 

10  6% 

100  5% 

•  •  4% 

100  6% 


United  River  Plate  Ord.. 

Do.    5%  Cum.  Pref. 

Do.    Deb.  Stk. 

Financial  and  Investment. 

ClobeTelogh.  &  Trust 

Do.    6%  Pf 

Mackay  Companies' Common 

Do.     IlOOPref    

Submarine  Cable  Trust  Certs. . 


8| 
98 
37 
95 


lOOi 

95i 


22i 
80 

8« 
151 

71 

1301 
761 
92 
90 
12} 
3Ii 


1261 


971 
24 

861 


8  11 
8  1  11 
4  10    2 


1» 

6  8  10 

ni 

6  15  7 

6,", 

4  15  5 

14 

S  12  11 

II 

8  0  0 

Oil 

5  18  5 

73 

5  9  4 

lift 

6  5  8 

SI 

4  17  7 

3+ 

5  17  1 

* 

6  17  2 

'it 

9  12  0 

u. 

6  17  5 

h^ 

5  15  1 

\0f. 

5  18  11 

141 

7  0  4 

4i 

5  0  0 

98 

4  11  10 

5  13  2 

6  12  7 

5    0  0 

5  13  6 


4  3  U 

5  9  10 

6  19     8 


St 


'k 


Colonial  and  Foreign  Railways, 

Anglo  Argentine  Trams.  5%  Debs 

Do.    41%  Debs 

Do.    4%  Debs 

Do.    51%  1st  Pref 

Do.    51%  2nd  Pref 

Brazilian  Traction  Ord 

Do.    6%  Pref 

Brisbane  Trams  Ord 

Do.    5%  Cum.  Pref 

St    41%    British  Columbia  41%  Con.  Debs 

S  91%    CalcutU  Elec.  Trams.  Ord 

..5%     Havana  Elec  Ry.  5%  Bds 

5   6%     Madras  Elec  Trams  6%  Cum.  Pref.  . . 

100   5%:  Manao3Trams5%Deb3 

Mexico  Trams  Common  St  

Do,    5%  Bds    

Montreal  Street  Ry.  41%  Debs.  (1922).. 
Rio  de  Janeiro  Tram,  L.  !i  P.  50  yr.  Bds 
Toronto  Rallw.iy  Co.  41%  Bds 


4JJ 


1251 


5  2/9 

5   2/9 

100    {U 

too   Sli 

5  8% 


St  4i% 
100  6% 
100   4l% 


Tramways 

651 
661 
87 

41 

3t 


351 
57 
1001 


5  1  1 

6  5  0 
5  14  3 

4  15  7 
,&C. 

5  17  0 

5  3  9 
4  12  0 

6  2  3 

7  6  8 


5  13 
7  18 
5  13 


Colonial  and  Foreign  Electric  jSupply,  & 


5    3/0      Adelaide  Elec.  Supply  6%  Pref. 


JO  ciec.  .supply  d7o  rrer i  o Va 

5%  Dob3 '       !03i 

,■  P-  r   V  TO";  Pref '         101 


1021 
101 
1031 


9*.  ,  «, 


"!b.  St     

L..St I 

VUtijiUFaU  4cTiMnvaalP.Co..6%P( 


..|  St%     Do.     51%2fKlMoTl   Dtb». . . 


tEi  dividend  ot  Intanit 


5  13  7 

4  16  7 

5  14  3 

6  15  10 
5    0  8 

7  12  2 
4  17  7 
4  19  0 
4  16  10 
4  15  3 

4  10  0 

5  1  8 

6  '4  4 


Feb,  Aug 
Jan,  July 
Jan.  July 
Jan,  July 
Mar,  Sept 


Mar,  Sept 
Mar,  Sept 
Jan,  July 

March 
Jan,  Jly 

Apl.  Oct 

Mar 
Jan,  July. 
Jan.  July 
Aug,  Feb 
Jan,  July 
Mar.  Sep 

Aoril 
Apl. Oct 
Jan,  July 
Jan,  July 
Feb,  Aug 
May,  Nov 

Sept 
Feb.  Aug 

May 
Jan,  July 
Jan,  July 
Jun,  Dec 
Feb,  Aug 

Jun,  Dec 

Feb,  Aug 
Apl,  Oct 

Apl,  Oct 
Mar,  July 

Jan,  Jly 
May,  Aug 
May,  Aug 
Jun,  Dec 

Jan,  Dec 
May.  Nov 

Jan,  July 
Fb,My,Aug,N 
Fb,My,Aug.N 
Ja.Ap.Jly.O 
May,  Nov. 


Ja,Ap,Jly,0 

Ja,My,Jly,0 

Ja,My,Jly,0 

May,  Nov 

Feb,  Aug 

Ja.Ao.Jly.O 

Ja,  My,  Jly 

Mayi  Nov 

April 

July 

May.  Nov 

May,  Nov 

Mr,Jly,O.Dec 

Jun,  Dec 

Ja,Ap,Jn.O 
Jan.  Jly 
Nov. 
May,  Nov 
AdI,  Oct 
Jan,  July 
Jan,  July 
Apl,  Oct 
Jan,  July 
Jan, July 

Sp.Dc.Mr.Jn 
Sp.Dc.Mr.Jn 
Ja.Apl.Jly.O 
Ja.Ap.Jly.O 
Apl,  Oct 

Jun,  Dec 

Jan,  July 

Jan,  July 

Jan,  July 

Jan,  July 

Fb,M,Aug,N 

Ja,Api,Jly,0 

May 

May,  Nov 

MarVsep 
Feb,  Aug 

Jan,  July 
Fb,M,Au6r.N, 
Mar,  Sep 
Feb,  Aug 
Jun,  Dec 
Feb,  Aug 


May,  Nov 
Mar,  Sept 
Ja,Apl,lly,0 
June,  Dec 
Apl,  0:t 
Jan,  July 
Ja.Apl.llv.O 
Jan,  /uly 
May,  Nov 
Jan.  July 
Jan,  )uly 


UETAL  PRICES. 

Messrs.  J.  B.  Gamham  &  Ssns,  132,  Upper  Thames-street,  London,  E.C.,  quote  under 
date  June  16,  the  following  as  the  present  basis  prices  of 


New  Metals.  per  lb. 

Solid  Drawn  Brass  Tubes „  _  1 4}d. 

Solid  Drawn  Copper  Tutiea  ......  141d.  ■ 

Brazed  Copper  Tubes    „  14ld. 

Brazed  Brass  Tubes ....,„  16d. 

Brass  Wire ..,....„  144d 

Copper  Wire  ^  „„.._..  lifd. 

Rolled  Brass  .,......„_  ujd. 

Brass  Sheets  „„„___  I5d. 


per  ton. 

Copper  Sheet! „„_£110    0    0 

Spelter £115    0    0 


per  ton. 

Antlmany £125    0    C 

English  Lead , £25    5    C 


Old  Mbtalii 
Clean  Scrap  Copper  ...... 

Braziery  Copper  Scrap..... 

Clean  Scrap  Brass .,  £56 

Old  Lead    £21 

Old  Zinc £68 

Hollow  Pewter. £120 

Black  Pewter £35 

Gun  Metil £65 


per  ton. 
£75  10  0 
£70    0    0 


0     0 


0     0 


Mr.  A.  Joseph.  Earl-street.  London-road,  Southwark,  London,  S.E.,  quotes  under  date 
June  15,  the  following  prices  of  Scrap  Metals  ;— 

per  ton.  ner  ton. 

Aluminium  Cuttings    £66    0 

Clean  Mixed  Brass    €64 

Clean  Copper ,     £75 


0     0 
0     0 


O'.d  Lead £23  0  0 

Tea  Lead £21  0  0 

Old  Zinc £75  0  0 

Hollow  Pewter £120  0  0 

Shaped  Black  Pewter £85  0  0 


Mr.  Joseph  can  supply  solder  at  the  following  prices  per  ton  :  Plumber's  Solder  (in  ba 
r  strip),  £75:  Commercial  Tinman's  Solder.  £95  ;  Blowpipe  Solder,  £105. 


ELECTRIC  TRAMWAY  &  RAILWAY  TRAFFIC  RECEIPTS. 


Week 
ended. 


g       Inc.  or  dec. 


(a) 


Aggrbgatb. 


No.ofi    A„„,,„*  (Inc. or  dec 
weeks.l  Amount  |        ^^^ 


Aberdeen  Corporation   . . . , 

Anglo -Argentine > 

Ashton-under-Lyne I 

Ayr  Corporation I 

Bath  Electric  Trams.  Ltd 
Birkenhead  Corporation. . 
tBirmingham  Corporation. 
Blackburn  Corporation  ..i 
Blackpool  Corporation  .  .j 
Blackpool  and  Fleetwood  | 
Bolton  Corporation 

Bournemouth  ..  - .  •[  '^^^^l 
Brad  ft  ra  Corporation  .... 
Brighton  Corporation 

Bristol  Trams  I  Jj^^'&i:. 
Burmah   E.  Trams  &  Ltg. 

Burnley  Corporation    

Burton  Corporation 

Bury  Corporation 

Calcutta  Tramways  Co.  . . 

Camborne-Redruth   

Cardiff  Corporation 

Cork  Electric  Trams  Co..  .| 
Coven  try  Corporation  . . ' 
Croydon  Corporation  .... 

•  Derby  Corporation 

Dove  r  Corporation I 

Dublin  Sc  Lucan  Railway  ■  I 

Dublin  United ; 

Dundee  Corporation i 

East  Ham  Council I 

Exeter  Corporation I 

Glasgow  Corporation , 

Glossop  Trams 

Gloucester  Corpn 

Halifax Corpn.  ..{^^^! 
Hastings  Elec.  Trams  Co.. 

Huddersfield  Corpn 

Hull  Corporation 

llford  District  Council 

Ilkeston  Corporation 

Ipswich  Corporation 

IsleofThanetCo 

Kilmarnock  Corporation . . 
Lanarkshire  Trams  Co,  . . 

Lancashire  United   

Leeds  Ojrporation   

Leicester  Corporation  .... 

Leitii  Corporation   

Lincoln  Corporation 

Liverpool  Corporation  . . 
Uandudno&ColwynBayR 
London  County  Council  .. 
Lowestoft  Corporation  ... 
Maidstone  Corporation . .  ■ 
Manchester  Corporation  .. 

Nelson  Corporation 

Newcastle-on-Tyne  Corpn. 
Newport  (Mon.)  Corpn.... 
Northampton  Corporation 
Nottingh^im  Corporation 

Oldham  Corporation 

Portsmouth  Corporation . . 

Preston  Corporation 

Rochd.iie 

Rotherham  Corporation  ■ . 

Salford  Corporation 

f Sheffield  Corporation 

Southampton  Corpn 

Southend  Corporation 

South  Shields   

St'lyb'dgc,Hyde,4tc,Jt  B. 
Sunderland  Corporation  • . 
Sunderland  District  .... 
Swindon  Corporation  .... 

Tyneside  Tram  Co 

Wallasey  Corporation  .... 

WalsallCorporatton  

Walth.-imstow 

Harrington  Corporation . . 
West  Ham  Corporation . . . 
Wigan  Corporation  .... 
Wolverhampton  Corpn... 
Yorkshire  W.R.  Trams  . . . 

(a)  These  comparisons  are 

r  Includes  omnlbusw,  %r 

1  Plus  2  days.         •• 


2.4SStt'  +  63 

53,398  -  8,257 

475  +  25 

365  -  37 


1,412 

13,202 

1,295 

1,116 

622 

2,832 

1,974 

31 

6,772 

1,122 

4,772 

4.965 

r4,516 

1,544 

295 

1,393 

r63,343 

2,643 

555 

977 

1,719 

1,071 

308 

160 

6,389 

1.384 

1,376 


957 
2,768 
3,406 

690 


413 

169 

2,093 

1,777 

9,381 

3.252 

816 

135 

13,928 

358 

23,586 


3,768 
2,323 
2,548 

1,706 

1,147 

5.437 

8,824 

1,477 

749 

766 

845 

1,559 

543 

206 

610 

1,323 

742 

987 

3',205 
1,479 
1,076 

1,602 


+  215 

+  346 

-  164 

-  454 


3611 


1,184,479 
5,351 
1,357 

14,206 
136,941 
14,359 
12,995 
10,276 
27.818 
21,340 
203 
70.285 
11,014 
104,996 
105.379 

31,625 

3,019 

15,359 

r1,518,881 

25,269 
10,945 
10,246 
17,101 
11,057 
3,122 
3.211 
136,483 
4,757 
13,879 

40',606 

2,803 

3,308 

22,697 

511 

18,878 

28,720 

32,424 

6,485 

1,274 

5.147 

11,585 

498 

41,948 

37,588 

94,351 

68,549 

3,188 

1,473 

300,919 

7,283 

355,867 

2,235 

189,203 

2,045 

64,544 

7,785 
36,853 
26,746 
24,266 

18.447 
11,092 
56.347 
97.965 
14.392 
8,325 
7,286 
8.799 
15,426 
17,465 
1,968 
12.047 
13,176 
16,213 
9.561 

31,599 
15.548 
11,066 
36.829 


-i- 


-111,369 
+  99 

-  168 

"325 

1,162 

744 

3,043 

1,759 

3,565 

140 

22 

1,242 

-  732 

-  1,525 
+   21,724 

-  r42,819 

-  1.495 

-  226 

-  503 
-r87,199 

-  2,551 

-  144 
+  889 

-  327 

-  162 
+  552 


837 
2,941 
1,128 
1,442 


— 

1,802 

■^ 

212 

+ 

4,279 

-(- 

1,004 

-1- 

132 

55 

— 

3,195 

-t- 

862 

45,285 

_ 

69 

-1- 

538 

314 

+ 

9,098 

+     1,470 

-1-        329 

690 


657 
879 
473 

6,626 
567 

1,822 
40 
73 
454 

1,175 
163 
345 
748 

1,548 
741 

2,036 

450 

-        166 

1.881 


with  the  corresponding  period  last  year. 

tMlnu3  2day«.  I  Minn.  3  H.t. 

Compared  with  one  wMk  mort  last  year. 


'  Partiv  elactrlcal. 

"Plus  3  days, 
tt  10  days. 
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NOTES. 


The  British  Manufacturer. 

In  our  present  issue  we  give  an  interesting  accoimt  of  the 
equipment  of  the  Regent  Palace  Hotel,  London.  This 
hotel  is  remarkable  for  the  completeness  of  the  arrange- 
ments that  have  been  adopted  for  the  comfort  of 
visitors.  In  the  equipment  there  is  a  considerable  amount 
of  electrical  plant,  for  without  the  aid  of  electricity  it  would 
be  impossible  to  caiTv  out  all  the  operations  required  m 
ventilating,  heating  and  in  many  other  ways.  Hitherto 
these  matters  have  been  dealt  with  in  a  much  more 
haphazard  way,  and  to  place  them  all  in  the  control  of  one 
operator  in  a  single  control  room  is  a  new  step  in  work  of 
this  kind.  Unfortiuiately,  we  are  not  able  to  give  an 
account  of  this  interesting  feature  owing  to  the  fact 
that  its  completion  has  been  delayed  owing  to  the  war. 
When  finLshed,this  control  room  will  contain  2-50  electrical 
m.stnimentH,  by  means  of  which  the  operator  will  be  able  to 
determine  the  conditions  in  all  parts  of  the  hotel,  and  will  be 
able  to  regulate  matters  accordingly.  Prior  to  an  inspection 
of  the  building  recently,  we  had  the  pleasure  of  attending  a 
luncheon  given  to  the  press,  when  the  chaii-  was  taken  by  Mr. 
A.  H.  Barker,  the  consulting  engineer  for  the  heating  and 
ventilating  of  the  building.  During  the  course  of.  his 
remarks,  Mr.  Barker  made  some  reflections  upon  the  lack  of 
adaptability  of  the  British  manufactuier,  and  the  story  he 
told  we  give  brieflv  in  what  follows. 


When  considermg  the  equipment  of  the  control  room  Mr. 
Barker  found  it  would  be  necessary  to  have  special  elec- 
trical instruments,  such  as  were  not  then  en  the  market. 
Ha^^ng  decided  what  would  meet  his  requirements,  he  asked 
certain  British  manufacturers  whether  they  would  be 
willmg  to  make  the  required  instruments.  He  foxuid, 
however,  great  miwillingness  to  take  on  the  work,  although 
one  firm  said  they  would  do  so  provided  the  number  of 
iaistruments  required  was  not  less  than  1,000.  That  being 
so,  Mr.  Barker  thought  it  desirable  to  go  to  Berlin, 
previously  advising  some  of  the  German  firms  of  his  in- 
tentions and  requirements.  On  his  arrival  at  Berlut  he 
foimd  himself  received  with  open  arms  by  three  German 
firms  who,  unlike  the  British  firms,  were  only  too  anxious 
to  obtain  the  business.  Not  only  did  they  give  every 
possible  mformation,  but  they  made  up  samples  of  what 
they  proposed,  and  these  were  duly  brought  back  to  this 
countr}^  Owmg  to  the  outbreak  of  war  the  German 
instruments  were  finally  not  obtainable,  and  the  oider  was 
ultimately  placed  in  this  covmtry,  but  at  a  price  which  was 
50  per  cent,  in  excess  of  that  quoted  in  Berlin.  Although 
vague  statements  are  often  made  as  to  the  lack  of  enterprise 
shown  by  our  manufacturers,  first-hand  information  is  not 
often  available,  and  it  is  instructive  to  hear  of  an  actual 
mstance.  There  may,  of  course,  be  some  extenuating 
circumstances  m  this  case,  but  unless  some  special  point  was 
made  in  regard  to  price,  and  this,  we  understand,  was  not  so, 
we  fail  to  see  why  the  British  manufacturer  should  be  un- 
willing to  take  up  this  class-of  work  before  the  war,  and 
willing  to  take  it  up  later  on  when  in  all  probability  his 
resources  were  mosth'  required  for  Government  work.  It 
is  this  lack  of  adaptability  which  hi  the  past  has  put  our 
German  competitors  to  so  great  an  advantage,  and  has, 
enal)led  them  to  obtain  and  maintain  a  footing. 


The  Association  of  Consulting  Engineers. 

I  x  the  "  .louinnl  of  Gas  Lighting  ""  wo  notice  an  attack  in 
very  questionable  taste  on  the  .\ssociation  of  Consulting 
Engineers.  Our  contemporary  should  remember  that  for. 
some  years  there  has  been  an  outcry  against  methods 
followed  by  certaui  consultants.  What,  then,  Ls  the  remedy  ? 
.Vlthough  the  practices  to  which  exception  i.s  taken  cannot 
be  stopped,  it  is  at  lea,st  open  to  those  consulting  engineers 
who  feel  they  can  do  so  to  adhere  to  certain  rules  of  pro- 
fessional conduct,  and  to  bind  theiiLselvcs  to  act  in  a  certain 
way.  This  the  members  of  the  Association  of  Consulting 
Engineers  have  done.     Such  action  does  not  prevent  other 
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engineers  who  wish  to  act  as  consultants  from  doing  so,  but 
it  at  least  provides  a  body  of  men  with  which  the  pubUc 
can  deal  and  be  sure  that  certain  principles  will  be  followed. 
It  is,  of  course,  easy  to  make  innuendos,  Hke  those  in  which 
our  contemporary  indulges,  but  they  serve  r.o  useful 
purpose,  and  it  would  be  far  better  if  the  evil  were  recognised 
and  the  efforts  made  by  the  Association  were  supported. 
Our  contemporary  seems  to  think  it  strange,  among  other 
tilings,  that  the  Institution  of  Electrical  Engineers  should 
take  anv  notice  of  objections  of  the  Association  to  certain 
points  in  the  proposed  Model  General  Conditions  of  Con- 
tract. It  should  surely  be  clear,  however,  that  the  con- 
sultant represents  the  purchaser,  and  it  is  the  duty  of  the 
Institution  to  draw  up  conditions  which  are  fair  to  all 
parlies.  If  a  body  like  the  Association  were  not  required 
it  is  difficult  to  understand  why  similar  bodies  have  been 
formed  in  other  countries.  Actually,  the  Association  has 
done  useful  work  in  the  past,  in  a  comparatively  short 
existence,  and  we  are  sure  that  it  will  do  very  useful  work  in 
the  future. 

Linking-Up  in  London. 

We  are  glad  to  see  that  a  further  move  is  bemg  made  to 
link  up  some  of  the  mmiicipal  midertakmgs  in  London,  the 
authorities  concerned  being  Battersea,  Fulham  and  Hammer- 
smith. Details  of  the  scheme  have  not  yet  been  published, 
but  the  object  appears  to  be  the  supply  of  electrical  energy 
in  bulk  between  the  authorities  concerned  so  as  to  obtahi 
greater  economy.  The  Hammersmith  Electricity  Com- 
mittee are  advised  that  if  the  scheme  is  adopted  it  will  be 
possible  to  shut  down  at  certain  times  two  out  of  the  three 
stations  at  present  suppl}'ing  the  combined  area.  The 
importance  of  combination  of  this  kuid  camiot  well  be 
exaggerated.  It  necessarily  leads  to  the  avoidance  of  so 
much  spare  plant,  wliich  must  otherwise  be  put  down  in  each 
station  to  ensure  the  continuity  of  supply,  and  apart  from 
this,  the  efficiency  of  running  at  certain  times  of  year,  when 
the  load  is  low  at  a  station  maijily  dependent  on  a  lighting 
load,  may  be  considerable. 


Royal  Engineers  (T.F.)— Tlie  following  appointments  have 
been  iiiadi'  ;  - 

Tyiie  Electrical  Eiigintcrs  :  Corporal  C.  A.  C.  Aitkins  and  Corporal 
R.  H.  Rooksby  to  be  second  lieutenants. 

No.  2  Electric  Lights  Company,  East  Riding  (Fortress)  Engineers  : 
''lias.  M.  Rf).stook  (lnt«  lieutenant,  Ti'rritorial  Force  Reserve)  to  be  second 
liciitcnunt. 

Soft  Soda  Glass  Suitable  for  X-Ray  Bulbs.— The  Glass 
Ivcsearcli  Committee  of  the  Institute  of  Chemistry  find  that  a 
glass  sucli  as  that  made  from  formula  No.  10,  recently  pub- 
lished by  them  and  recommended  for  X-ray  bulbs,  does  not 
give  a  green  phosphorescent  glow  if  it  is  made  from  approxi- 
mately pure  materials.  The  slight  glow  given  is  blue.  In 
view  of  the  fact  that  a  green  phosphorescence  appears  to  be 
preferred  by  users  of  X-ray  tubes,  it  seemed  desirable  to 
flctorniine  the  conditions  for  obtaining  this  effect.     It  has  been 

'^(■('d  to  the  presence  of  manganese,  and  such  a  glass  as 
No.  K)  will  give  this  gi-een  glow  if  manganese  dioxide  is  added 
to  tlie  batch  mixture  in  the  quantities  frequently  used  to 
lorreet  the  colour  due  to  iron. 

Civil  List  Pensions.  .\  list  lias  been  issued  giving  particulars 
of  all  iMti.Hioiis  nr,iiited  during  the  year  ended  March  31,  11)15, 
unil  pi.yable  under  the  provisions  of  .sec.  !)  (I)  of  the  Civil  List 


Act,  1910.  Fourteen  pensions  have  been  granted  amounting 
in  aD  to  £1,060.  Among  those  granted  for  scientific  research 
work,  &c.,  are  the  following  : —  .;./;  %  ;».)  .sj 

Mrs.  Constance  Emily  Burch,  in  consideration  of  the  value  of  the 
researches  of  her  husband,  the  late  Dr.  George  .James  Biu-eh,  F.R.S.,  in 
physics  and  physiology,  and  of  her  inadequate  means  of  support,  £60. 

Jlr.  Wimam"Grenfell  Wallace,  £50:  Miss  Violet  Wallace,  £50;  in 
consideration  of  the  scientific  work  of  their  father,  the  late  Dr.  Alfred 
Rus.sel  Wallace,  0.31.,  and  of  their  inadequate  means  of  support.  In 
trust  to  two  trustees 

Dr.  Charlton  Ba^tiaii.  I'  i;  ,^  .  in  consideration  of  his  services  to  science, 
and  of  his  straitem  .  I  <  n  r n  m  -i  .mces,  £150. 

Dr.  Marshall  W:iti^,  in  rmi-ideration  of  his  scientific  work,  and  of  his 
straitened  circumstances,  £7."). 

Engineering   Institutions    Volunteer  Training  Corps. — It 

will  be  remembered  that  it  was  decided  recently  to  form  a 
volunteer  training  corps  of  engineers,  and  that  members  of  the 
Institution  of  Electrical  Engineers  were  circularised  with  this 
object  in  view.  The  corps  is  now  formed.  The  objects  of 
the  corps  are  : — 

1.  To  train  men  of  mihtary  age  and  to  make  them  useful  Royal 
Engineer  recruits  if  and  when  they  are  able  to  enlist. 

2.  To  furnish  Engineer  units  to  assist  in  the  completion  of  the  Volunteer 
organisation. 

3.  To  organise  the  Corps  so  that  the  maximum  advantage  may  be 
taken  of  the  specialised  engineering  skill  of  its  members  at  the  earliest 
possible  moment. 

Drill  takes  place  through  the  kindness  of  Colonel  Le  Rossignol  and  the 
officers  of  the  London  Electrical  Engineers  Corps  at  the  Drill  Hall,  46, 
Regency-street,  Westminster.  Although  the  first  drill  only  took  place 
on  the  2nd  inst.,  already  130  members  are  enrolled.  Membership  is  not 
restricted  to  members  of  the  engineering  institutions,  and  applications 
should  be  made  to  the  Commandant,  Lt.-Col.  C.  B.  Clay,  V.D.,  at 
Marconi  House,  Strand,  London,  W.C. 

Demand  for  State  Control  of  Coal  Prices. — On  Tuesday, 

at  the  final  meetijig  of  the  confeienee  of  large  coal  consumers, 
shipowners,  coalmasters  and  miners,  with  members  of  Parha- 
ment,  the  following  resolutions  were  passed  : — 

1.  That  during  the  continuance  of  the  war  the  maximum  price  of  coal, 
for  home  consumption  and  export  to  our  AUies.  at  the  pit-head  be  fixed 
on  the  basis  of  the  prices  charged  at  the  pit -head  for  substantial  quan- 
tities of  coal  sold  during  the  12  months  preceding  the  war,  with  an  addi- 
tion of  4s.  3d.  per  ton,  or  such  other  sum  as  may  be  prescribed,  to  cover 
the  increased  costs  owing  to  the  existence  of  the  war. 

2.  That  the  rate  of  freight  for  coasting  steamers  e  mployed  in  the  coal 
trade  be  fixed  on  the  basis  of  the  rate  charged  for  freight  dm-ing  the  12 
months  preceding  the  war,  with  an  addition  of  such  sum  as  will  reason- 
ably cover  the  increased  cost  owing  to  the  existence  of  the  war,  and  that 
the  Government  be  urged  to  assign  a  further  number  of  the  interned 
steamers  for  the  use  of  the  coal  trade. 

3.  That  the  Government  be  asked  to  regulate  the  price  charged  by  the 
merchant  to  the  consumer. 

There  was  some  opposition  to  tlie  last  resolution. 


Current  Topics. 

Subjects  of  current  interest  dealt  with  in  this  issue  include 
the  following : — 

Dr.  C.  C.  Garrard  continues  liis  article  on  "  Apparatus  for  Pro- 
tecting Electrical  Machinery  Against  Atinormal  Electrical  Condi- 
tions '■  (p.  423). 

Wc  give  an  abstract  of  the  Report  of  the  Executive  Committee 
of  the  National  Phy.sical  Laboratory  for  the  year  1914-15  (p.  422). 

We  also  give  the  Report  of  the  Inc^orporatod  M\inicipal  Electrical 
Association  (p.  425)  and  lui  accomit  of  the  Annual  tieneral  Jleeting. 

Wc  ])ublish  a  Paper  by  Prof.  Alexander  Artoni  on  "  The  Dirigi- 
bility  of  Electric  Waves  "(p.  434). 

Our  Loading  Article  deals  with  the  Electric  Vehicle  Position 
(p.  430). 

We  describe  a  200  h.p.  loco  coach  lo  be  used  on  the  Kew  Zealand 
(lOVcrnment  Kaihvays.  Tliis  is  o!i  tlic  Thomas  Transmission  system 
(p.  438). 

Wc  give  an  accoimt  of  the  lilngiueering  Plant  of  the  Regent  Palace 
Hotel.  London  (p.  431). 

Ciunyaiiiex'  Meetings  and  Reporii. — Meetings  of  the  Birmingham 
District  Power  &  Traction  Co.  and  tilobe  Telegraph  &  Trust  Co.  mv 
reported,  and  director.s'  re))orts  abstracted  include  those  of  the 
Aluminium  Corim..  Greenwood  &  Ra'dey.  Imperial  Tramways  Co.. 
Madras  Kleclrieal  Supply  Corpn..  Jlaniia  Kiectric  Kailroad  &  Light- 
ing ( 'orpn..  I V<'l-Comu'r  'rclepliore  Works.  'I'ubes  Limited.  Waygood- 
Otis  (Ll<l.)  and  .1.  ti.  White  &  Co.  (|i|).  4.53-4). 
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E.  Rathenau. — The  death  is  announced  of  Herr  Geheinier  Baurat 
Emil  Rathenau,  managing  director  of  the  well-known  Allgemeine 
Elektricitats  Gesellschaft,  of  Berlin.  After  serving  a  four  years' 
ajijirenticeship  at  the  Wilhelmshiitte  in  the  mechanical  engineering 
sliops.  Herr  Rathenau  finished  his  trainmg  at  the  Hanover  and 
Zurich  Polytechnics.  After  leaving  Zurich  he  entered  Messrs.  A. 
Borsig's  locomotive  factory  at  Berlin,  and  later  he  came  to  London, 
where  he  entered  the  firm  of  John  Penn  &  Son  as  technical  draughts- 
man. To  gain  further  experience  in  machine  design  he  subse- 
quently took  an  appomtment  with  Messrs.  Easton,  Amos  &  Sons,  and 
later  on  joined  the  staff  of  the  English  &  Continental  Steam  Engines 
IiuproTeraent  Co.  Herr  Rathenau  returned  to  C^ermany  in  1865, 
and,  ^nth  a  friend,  bought  the  mechanical  engineering  works  of  M. 
Webers  in  Berlui.  In  this  he  was  very  successful,  especially  durmg 
the  1866  and  1870-71  wars,  when  several  contracts  were  placed  with 
the  firm  for  war  m^terial.  In  1876  he  visited  the  Philadelphia 
Exhibition,  where  he  saw  the  first  telephone,  but  on  his  return  to 
Germany  he  was  unsuccessful  in  securing  a  concession  for  telephony 
in  Berlm.  The  Paris  Exhibition  of  1881,  however,  incited  him  to  a 
more  successful  move,  for,  having  seen  Edison's  incandescent 
lighting  system,  he  acquired  the  German  Edison  patent  rights  from  the 
Continental  Edison  Co.,  succeeded  in  interesting  rich  banking  firms 
in  the  matter  and  founded  a  jjioneer  company.  Tlie  latter  companv 
developed  into  the  German  Edison  Co.  for  Apjilicd  Electricity,  with  a 
capital  of  five  million  marks,  was  formed  in  18S3,  Herr  Rathenau 
being  the  first  director.  Out  of  this  company  grew  the  world-famed 
Allgemeine  Elektricitats  Gesellschaft,  and  also  the  Berlin  Electricity 
Works,  of  both  of  which  companie.s  Herr  Rathenau  has  been  managing 
director  from  the  commencement.  In  July,  1900,  the  Emperor  con- 
ferred upion  liim  the  title  of  CTcheimer  Baurat.  Various  other 
honours  and  distinctions  were  conferred  upon  him,  including  that  of 
ofiicer  of  the  French  Legion  of  Honour,  honorary  Doctor  of  Engi- 
neering of  the  Berlin  Technical  High  School,  and  honorary  Doctor  of 
Philosophy  of  Berlin  University.    Deceased  was  76  years  of  age. 

R.  P.  HnxTON. — We  regret  to  announce  that  Mr.  Ralph  P.  Hulton. 
A.M.I.E.E.,  who  was  formerly  Xorth  Country  representative  of  Holo- 
phane  (Ltd.),  has  succumbed  to  wounds  received  in  the  war  opera- 
tions at  the  Dardanelles.  Immediately  upon  the  outbreak  of  war, 
Mr.  Hulton  enlisted  in  the  Engineer  Section  of  the  Royal  Naval 
Division. 

The  "  Manchester  University  Magazine  "  announces  the  death  of 
Lieut.  J.  L.  Moffet,  B.Sc,  A.M.LEiE.,  of  the  3rd  Battalion  Royal 
Scots  Fusiliers,  who  was  killed  in  action  within  five  weeks  of  reaching 
the  front. 


PERSONAL. 


Mr.  R.  .J.  Mitchell  has  resigned  his  position  as  commercial  engineer 
to  Edison  Accunnilators  (Ltd.),  w-hich  position  he  has  held  for  the 
last  three  years,  to  take  up  a  position  as  engineer  to  Mr.  E.  Sanger- 
Shepherd,  5,  6  and  7,  Gray's  Inii-|ias-;ij.'.  llolborn,  the  well-known 
worker  in  many  scientific  field-,  im  IihIim-  natural  colour  photo- 
graphy and  telegraphic  transmissinTi  of  plititographs. 

Mr.  A.  J.  Langley  Moone,  locomotive  electrical  engineer  to  the 
South  Indian  Railway,  and  for  eight  years  assistant  electrical 
engineer  to  the  L.  &  S.W.  Railway,  has  taken  a  commission  in  the 
Indian  .Army  for  active  service. 

Mr.  Walter  J.  Ci'idge  has  been  gazetted  Second -Lieutenant  in  the 
Sherwood  Foresters. 

The  engineer  and  manager  of  the  Redditoh  Council  electricity 
works  (Mr.  P..  N.  Majoie)  recently  obtamed  a  commission  in  the 
Bedfordshire  Reaiment. 

The  Council,  however,  made  urgent  representations  to  the  War  Office 
that  Mr.  Maync  could  not  be  spared  as  a  large  extension  and  recon- 
struction scheme,  involving  an  outlay  of  £35,000,  was  in  progress  at  the 
electricity  works  anil  (hat  many  manufacturers  who  were  engaged  upon 
important  Government  contracts,  were  flependent  upon  the  undertaking 
for  a  supply  of  current  for  power.  'J'he  War  Office  liave,  therefore, 
cancelled  Mr.  Mayne's  army  commission,  but  intimate  that,  in  the  event 
of  the  Council  btung  able  to  replace  Mr.  Maync.  a  further  application  for 
a  commission  will  receive  favourable  consideration. 


APPOINTMENTS  VACANT  AND  FILLED. 


An  electrical  engineer  is  reipiired  for  South  ^Vmerica  to  take  charge 
(under  chief  engineer)  of  the  erection  and  running  of  a  400  kw. 
fhrcc-phase  power  and  lightmg  plant.     See  adverli,eme>it. 

An  electrical  engineer  is  wanted  as  manager  of  the  electrical 
department  of  a  well-established  general  engineering  and  contracting 
business  in  the  Midlamls.     See  an  advertisement. 


The  West  India  &  Panama  Telegraph  Co.,  Spencer  House,  South- 
place,  London,  E.G.,  advertise  for  a  young  electrician  competent  to 
test  submarine  cables  and  assist  the  chief  electrician  on  board  their 
cable  repair  steamer  "  Henry  Holmes." 

A  junior  shift  engineer  is  required  at  the  Accrmgton  Corporation 
electricity  works.  Salary  £2  per  week.  Applications  to  the  acting 
engineer  and  manager,  Mr.  A.  W.  Clegg,  A.M.I.E.E. 

A  junior  lecturer  and  demonstrator  is  required  in  the  engmeering 
department  of  the  Birmingham  Municipal  Technical  School.  Com- 
mencing salary  £125.  Applications  by  June  30.  Particulars  from 
the  Secretary. 

Leicestershire  Education  Committee  require  a  principal  of  the 
Loughborough  Technical  Institute  and  Inspector  of  County  Evening 
Schools.  Salary  £300,  rising  to  £400  per  annum.  Applications  to 
Director  of  Education.  33,  Bowlmg  Green-street,  Leicester,  by  Jidy  5. 

A  demonstrator  is  required  in  the  physics  department  of  the 
Birmingham  Municipal  Technical  School.  Commencing  salary 
£125.  Applications  to  the  secretary,  Mr.  Geo.  Mellor,  Suffolk-street, 
Birmingham,  by  Jmie  30. 

Mr.  A.  J.  Bansfleld,  of  the  Isle  of  Thanet  Electric  Tramways  & 
Lightmg  Co.,  has  been  appointed  assistant  manager  of  the  Chatham 
&  District  Light  Railways  Co. 

Mr.  R.  H,  Cridge  has  bsen  app3inted  to  the  Control  Gear  Section 
of  the  British  Wesfnghouse  Co.  at  Trafford  Park. 

Mr.  J.  A.  Parker  has  been  appointed  chief  clerk  of  the  Belfast 
electricity  department. 


INSTITUTIONS  AND  SOCIETIES. 


Employment  of  Disabled  Sailors  and  Soldiers,— The  Couiuil  of  the 
Institution  of  Electrical, Engineers  desire  to  call  attention  to  the 
demand  for  cmplo^^nent  from  disabled  sailors  and  soldiers.  The 
number  at  present  requirmg  employment  is  not  very  large,  but  it 
may  increase  considerably  during  the  next  few  months. 

Professional  Classes  War  Relief  Council.— The  Professional  Classes 
War  Relief  Council  has  issued  a  rej^ort  of  six  months'  work  which 
shows  at  once  not  only  the  great  need  that  existed  for  such  an 
organisation,  but  the  variety  of  means  that. have  been  employed. 
The  applications  during  the  six  months  ending  May  6  numbered 
2,000,  and  the  number  of  cases  dealt  with  or  now  on  the  books  is 
1,600.  The  expenditure  is  now  at  the  rate  of  £430  per  week,  and 
unless  a  sum  of  £25,000  can  be  raised  in  the  next  few  months  the 
work  caimot  be  continued.  The  offices  of  the  Council  are  13  and  14, 
Prince's-gate.  London,  S.W. 

Electric  Vehicle  Committee.— A  meeting  of  this  Committee  w^as  held 
in  London,  under  the  chairmanship  of  Mr.  Chattock,  on  the  11th  inst. 
Mr.  A.  R.  Fearnley,  the  general  manager  of  the  Sheffield  Corporation 
tramways,  has  been  co-opted  a  member  of  the  committee  as  the 
rejtresentative  of  the  Muniripal  Tramways  Association.  It  was 
reported  that  the  sales  of  X(i.  :;  i.liin.)  i^sueof  the  ""  Electric  Vehicle  " 
had  been  very  satisfactory,  all  lioiii^h  the  number  had  only  been  out  a 
few  days.  It  was  decided  to  send  in  a  request  that  evidence  be  heard 
by  the  Special  Committee  of  the  Local  Government  Board  on  Motor 
Traffic  with  regard  to  the  effect  of  the  use  of  electric  vehicles.  The 
secretary  was  instructed  to  give  evidence  it  the  application  was 
acceded  to.  The  secretary  was  also  instructed  to  write  to  the 
representative  electrical  institutions  in  the  colonies  suggesting  the 
,il\  isability  of  adopting  the  Committee's  standards  in  regard  to 
cliMtric  vehicles. 


ARRANGEMENTS  FOR  THE  WEEK. 

Friday,  June  26th  (to  day). 

I'uYsic.vL  Society. 
5  p.m.  Meeting  at  the  Imperial  College  of  Science,  Imperial  In- 
stitute-road, South  Kensington,  London,  S.W.  Agenda  : 
Paijers  on  "  A  Theory  of  the  Electrical  Resistance  of  Metals," 
by  the  President,  Sir  J.  J.  Thomson,  O.M.,  F  R.S.  ;  and  "  On 
an  Unbroken  Alternating  Current  for  Cable  Telegraphy,"  by 
l.t.-Col.  Sipiier. 


ENGINEERING  INSTITtJTIONS'  VOLUNTEER   TRAINING  CORPS. 
Officer  commanding,  Lt.-Col.  C.  B.  Clay,  V.D. 
The  following  orders  have  been  issued  for  the  week  ending  July  3 : — 
Mondays,    Wednesdays    and    Fridays,    drills   at    lir.SO  and    7:.'iOi).m. 
Technical  instruction  will  be  given  by  instructors  of  the  London  Elec- 
trical Engineers  for  one  hour,  and  squad  and  platoon  instruction  for  one 
hour. 
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NATIONAL  PHYSICAL  LABORATORY. 


Tliis  year,  owing  to  the  exceptional  cuciimstances,  the 
annual  inspection  of  tlie  National  Physical  Laboratory  has  not 
been  held.  The  report  of  the  Executive  Committee  was 
adopt€d  by  the  general  board  on  the  loth  inst.  In  what 
follows  we  give  an  abstract  of  those  parts  of  the  report  which 
are  of  general  and  electrical  interest. 

The  work  of  the  laboratory,  like  everything  else  in  this  coiiiitry,  has 
been  greatly  affected  by  the  war.  Some  2.5  per  cent,  of  the  staff  have 
joined  the  colours,  and  a  reorganisation  of  the  work  has  been  required  in 
practically  all  divisions.  The  Committee  are  indebted  to  those  who  have 
remainedfor  the  manner  in  which  they  have  taken  up  unusual  duties, 
.and  feel  sure  the  general  board  wiU  appreciate  the  way  in  which  the  work 
has  been  carried  on,  and  the  record  of  progress  shown  in  the  report. 

In  last  year's  report  some  account  was  given  of  the  steps  which  had 
been  taken  in  consequence  of  a  resolution  passed  by  the  Board  in  1913 
io  bring  the  financial  position  of  the  laboratory  before  the  Government. 
Those  steps  were  approved  by  the  board  at  their  meeting  in  1914,  when 
it  was  stated  that  a  committee  had  been  appointed,  consisting  of  repre- 
sentatives of  the  Royal  Society  and  of  the  teclmical  societies  represented 
on  the  board,  to  consider  what  form  the  action  should  take.  As  a  result 
■of  the  deliberations  of  this  Committee  it  was  arranged  that  a  letter  should 
be  sent  to  the  Prime  Minister  by  the  President  of  the  Royal  Society 
asking  him  to  receive  a  deputation  to  lay  before  him  reasons  for  relieving 
■the  Royal  Society  from  the  financial  responsibility  involved  in  their 
control  of  the  laboratory  and  for  placing  the  Committee  in  a  position  to 
carry  out  efficiently  work  urgently  required,  by  granting  increased  sup- 
port from  public  funds.  A  memorandum  drawn  up  by  the  Executive 
Committee  giving  a  statement  of  these  reasons  was  presented  to  the 
Royal  Society  in  May,  1914,  and  a  letter  approved  by  the  President  and 
•Council  was. sent,  along  with  the  memorandum,  to  Mr.  Asquith  in  July. 
The  receipt  of  the  letter  was  acknowledged,  but  the  outbreak  of  the  war 
has  prevented  further  action. 

The  financial  results  of  the  year  have  been  adversely  affected  by  the 
war.  Up  to  the  end  of  June  the  reseipts  for  work  done  were  considerably 
in  excess  of  those  for  the  corresponding  three  months  of  last  year  ;  during 
July,  August  and  September  there  was  a  heavy  fall  amounting  to  some 
£2,iOO,  and  the  Committee  approached  the  Treasury,  placing  before  their 
Lordships  an  estimate  of  the  probable  position  at  the  end  of  the  year 
^should  this  fall  in  receipts  continue,  and  asking  for  some  assurance  of 
support.  Since  September,  however,  there  has  been  a  considerable 
recovery  and  the  result  for  the  year  is,  as  the  accounts  show,  less  un- 
satisfactory than  was  feared. 

In  some  divisions,  notably  in  the  department  of  metallurgical  chemistry, 
there  has  been  a  marked  falling  off  in  the  test  work. 

Reference  was  made  in  last  year's  report  to  various  Government 
■Committees  on  whicli  the  director  was  serving.  Lord  Parkers  Com- 
mittee on  Research  in  Telegraph}'  and  Telephony  reported  in  June,  1914, 
in  favour  of  establishing  a  National  Research  Laljoratory  in  these  sub- 
jects at  the  National  Physical  Laboratory  under  conditions  specified  in 
the  report.  It  was  proposed  to  appoint  a  National  Telegraphic  Research 
'Committee,  which  should  determine  the  details  of  the  work  of  the  labora- 
tory. The  staff  of  the  telegrajihic  lalioratory  were  to  be  apjiointed  by 
the  Executive  Committee,  on  the  nomination  of  the  Research  Committee, 
■and  were  to  work  under  the  direction  of  the  director  of  the  National 
Physical  Laboratory.  Some  communication  passed  in  July  between  the 
•Committee  and  the  Secretary  of  the  Treasury,  but  in  consequence  of  the 
war  no  formal  action  has  been  taken  by  the  Government. 

The  Committee  on  the  Lighting  of  Factories  and  Workshops,  of  which 
the  director  is  chairman,  and  Mr.  Patcrson  secretary,  have  completed 
their  first  report.  The  appendices  contain  a  vast  amount  of  information 
on  the  subject  of  the  inquiry,  much  of  which  is  due  to  Mr.  Patcrson,  Mr. 
Walsh  and  other  members  of  the  staff. 

IJr.  Harker  has  been  appointed  to  represent  the  laboratory  on  the 
Refractories  Committee  of  the  Institution  of  Gas  Engineers.  The  need 
for  research  on  refractories  for  furnace  work  of  all  kinds  is  well  known, 
and  the  Executive  Committee  hope  the  laboratory  may  lie  able  to  assist 
the  Institution  in  their  imiuiries. 

International  work  has  naturally  not  made  much  progress.  Mr.  T. 
Smith  was  nominated  to  represent  the  laboratory  at  an  International 
■Conference  on  Photography  to  be  held  in  1915,  but  the  meeting  has  been 
postponed  indefinitely. 

Further  correspondence  took  place  during  the  early  part  of  the  year 
with  Iht:  directors  of  the  Rc'ichsanstalt  and  the  Bureau  of  Standards  as 
to  the  International  Scale  of  Temperature,  and  a  conference,  at  which 
it  wax  hofwd  certain  small  points  still  in  tlo\ibt  might  have  been  settled, 
was  Io  have  Uvn  held  in  Berlin  last  Septembi^r.  Jh^anwhile,  the  scale, 
nM  far  as  it  has  }x:en  agreed  to,  has  Iwen  incorporated  into  the  new  edition 
of  the  t<Mt  pamphlet  of  the  heal  divi.sion  just  issued. 

During  .Iimc  and  July  the  laboratory  was  visited  by  Dr.  Giebe  and  Dr. 
SohultM,  of  the  Ileichsanstalt,  who  spent  some  time  in  Tcddington 
roinpnring  ecrtnin  rleetric  and  thermometric  standards.  Since  the 
autumn  tlv  dirertor  linH  U'en  much  occupii'd  as  chairman  of  a  committee 
on  the  Hating  of  Kleetric  Machinery,  one  of  the  sub-committees  of  the 
F,ni!in>-ering  Stnndard><  Committee.  During  Mareli  a  number  of  meetings 
werr  li.-jil.  whieh  were  nltemt'd  by  delegates  of  the  corresponding  eom- 
initl.e  i.f  the  Amerienn  ln»tilutc  of  Kitrt rieul  Engineers,  and  it  is  pro- 
liabU-  Ihnt  n«  n.  r..-uli  11,.-  rnhlnR  ado|(ted  here  and  in  Amerinn  will  awe 


in  all  essential  particulars.  Dr.  Roseuhain  visited  Australia  in  the 
summer  as  a  member  of  the  British  Association,  and  was  able,  the  Com- 
mittee are  glad  to  learn,  to  be  of  great  service  to  the  Commonwealth 
Government  on  some  urgent  matters  connected  with  the  war. 

The  laboratory  has,  as  usual,  lieen  consulted  by  various  Government 
Departments,  besides  the  Admiralty  and  War  Office. 

The  report  to  the  Board  of  Trade  dealing  with  ships'  lights  has  been 
mentioned  in  previous  reports  ;  more  urgent  matters  have  prevented  its 
full  consideration.  Among  interestinc;  reports  made  to  the  board  may 
be  mentioned  one  on  Leather  Measuiiui;  Machines,  in  which  the  action  of 
the  machines  used  in  the  leather  tradi-  for  measuring  skins  is  very  fully  • 
discussed. 

One  or  two  recent  fires  at  sea,  notably  that  on  the  "  Volturno  "  in 
October,  1913,  have  been  set  down  to  the  presence  of  barium  peroxide  in 
the  cargo,  and  the  board  entrusted  the  laboratory  with  an  investigation 
into  the  conditions  under  which  barium  peroxide  might  take  fire  :  this 
has  resulted  in  the  issue  of  special  instructions  for  the  storage  of  the 
material  on  board  ship.  The  importance  of  research  into  the  manufac- 
ture of  optical  glass  has  been  brought  to  the  notice  of  the  Board  of  Trade 
from  various  quarters,  and  the  director  has  been  invited  to  prepare  for 
tlie  consideration  of  the  board  a  scheme  of  research  at  the  laboratory. 

The  large  impact  testing  machine  erected  by  the  help  of  the  India  Office 
and  the  Engineering  Standards  Committee,  lias  been  completed,  and  the 
international  research  on  methods  of  impact  testing  is  in  progress. 

In  the  Electrical  Standards  division  Jlr.  F.  E.  Smith  again  calls 
attention  to  the  great  accuracy  with  which  the  fundamental  electrical 
standards  can  be  reproduced.  It  has  not  been  possible  to  obtain  the 
exact  figures  which  result  from  the  comparison  made  by  Mr.  F.  E.  Smith 
and  Dr.  Giebe  between  the  absolute  measurements  of  resistance  at  the 
National  Physical  Laboratory  and  the  Reichsanstalt,  but  it  is  known  that 
the  agreement  is  very  close.  A  comparison  between  five  mercury  resist- 
ance tuljes  made  and  calil:)rated  at  the  N.P.L.,  and  five  constructed  at 
Tokio,  sliows  a  mean  difference  of  eight  parts  in  one  million,  while  Weston 
cells  made  at  Petrograd  were  found  to  agree  with  the  Laboratory  Stand- 
ards to  within  one  part  in  100,000.  The  comparisons  of  some  standards 
of  inductance  made  by  Dr.  Giebe  and  Mr.  Campbell  are  equally  satis- 
factory. 

Mr.  Campbell's  valuable  Paper  on  the  measurement  of  large  high- 
frequency  currents  must  be  mentioned  ;  he  and  Mr.  Dye  have  extended 
the  range  and  added  to  the  accuracy  of  their  high-frequency  measure- 
ments in  a  marked  manner. 

In  the  alternating-current  measurements  division  much  has  been  done 
to  improve  the  accuracy  of  the  measurements  and  to  accelerate  the  work. 
The  increased  volume  of  the  work  makes  it  necessary  to  increase  the 
speed  wherever  possible,  and  additional  equipment  has  been  provided 
with  this  object.  The  tests  in  the  direct -current  division  have  increased 
largely,  in  consequence  of  the  war  :  the  research  work  has  dealt  chiefly 
with  the  rise  of  temperature  of  underground  cables,  and.  thanks  to  the 
cordial  co-operation  of  the  engineers  in  a  number  of  large  centres,  Mr. 
Melsom,  who  has  devoted  much  time  and  energy  to  the  work,  has  ob- 
tained a  series  of  interesting  results  which  will  in  duo  time  be  communi- 
cated to  the  Institution  of  Electrical  Engineers,  at  whose  cost  the  research 
is  being  carried  out. 

>Ir.  Patcrson  has  communicated  to  the  Physical  Society  two  most 
interesting  photometric  Papers.  One  of  these  deals  with  the  methods 
by  which  the  values  of  the  high  efficiency  Electrical  Standards  have  been 
determined,  and  the  Committee  take  this  opportunity  of  thanking  the 
General  Electric  Co.  for  their  generosity  in  presenting  a  very  complete 
series  of  standard  lamps  made  especially  at  the  Osram  Lamp  Works.  The 
other  research  has  led  to  fornmla?  connecting  the  light  emitted  per  watt 
with  the  temperature  of  the  filament,  for  both  carbon  and  tungsten  lamps, 
and  is  of  great  interest. 

In  Dr.  Kayo's  absence  the  work  of  the  radium  division  has  fallen  on 
Mr.  Higgins,  and  01  samples,  having  a  total  value  of  £32.000.  have  been 
tested  :  the  figures  show  tlie  iniportanee  of  having  a  National  Standard, 
and  the  Committee  trust  that  their  work  has  been  of  real  value. 

The  following  table  is  a  sunimnry  of  the  number  of  tests  carried  out  at 
tlie  lab(uatorv  during  the  last  three  vears  : — 

1913     ...        1914       ...       1915 

Electrical  measurements 34S     ...  259     ...  191 

Electrotechnics 2,2(U     ...        3.828     ...        .5,080 

Photometry  700     ...        1,142     ...  410 

Heat 33,G34     ...      28,136     ...      24,017 

Radium   —        ...  7     ...  72 

Optics     9,902     ...        7.S4(>     ...      10,579 

Metrology 4.47(i     ...        4,799     ...        5,797 

Ta.\imeter  testing     lf),9Gll     ...      18,184     ...      15,539 

Engineering  department    517     ...  4.53     ...  lil" 

William  Froude  National  Tank  17     ...  •>7     ...  I'd 

During  the  year  there  has  bi^en  a  marked  reduction  in  the  ineonto, 
which  has  alien  from  £43,713.  tis.  lOd.  to  £39,653.  .5s.  6d.,  or  by 
£4.060.  Is.  4d.  The  fees  from  t<'sts  have  dropped  from  £25,142.  18s.  to 
£20,017.  8s.  5d.  by  £5,124.  9s,  7d.  or  some  20  per  cent.,  while  the  receipts 
forsiwcial  investigations  havebm-n£l.«12.  Ss.  7d., as  against  !;2,533.  3s.  lid. 
Thus,  under  these  two  headings  alone  there  has  been  a  reduction  of  over 
£(i,000.  The  Treasury  grant  for  aeronautics  included  in  the  income  of 
the  year,  on  the  other  hand,  has  risen  from  £5,31 1.  8s.  lOd.  to  £7,474.108.8d 
involving,  however,  an  e<]ual  increase  in  expenditure.  With  regard  to 
the  fall  in  receipts  for  siieeial  investigations,  it  should  be  noted  that  th(> 
expenditure  under  this  heail  has  also  been  greatly  reduced. 

The  total  expenditure  has  been  reduced  from  £40,968.  Os.  lid.  (n 
£39,572.   lis.   lOd.,  or  by  £1,39.5.   15s.   Id.     Of  the  various  items  of  i\ 
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penditure,  salaries  and  wages  have  increased  by  £2,299.  19s.  Id.,  due  in 
large  measure  to  the  additions  to  the  aeronautics  statf  required  by  the 
7  ft.  air  channel  and  rolling  mill.  Under  practically  aU  the  other  headings 
there  has  been  a  marked  reduction  effected.  Thus  in  1913-14, 
£2,439.  13s.  4d.  was  spent  out  of  income  on  additions  to  and  renewals  of 
equipment ;  during  the  year  under  review  the  corresponding  sum  has 
been  £856.  2s.  6d.  Reductions  such  as  this  cannot  be  maintained  without 
\i-TY  seriously  hampering  the  work.  As  already  explained,  the  research 
wiirk  has  been  greatly  reduced  in  consequence  of  the  absence  of  many  of 
tlie  staff  and  the  employment  of  others  on  war  service.  The  Hon.  Sir- 
('.  A.  Parsons  has  recently  placed  a  sum  of  £1,000  at  the  disposal  of  the 
Committee  to  be  used  at  their  discretion  in  additions  to  the  equipments 
and  the  board  will  wish  to  thank  him  for  his  generosity,  which  will  enable 
some  marked  deficiencies  to  be  filled. 

As  a  net  result  the  accounts  show  a  credit  balance*  of  £80.  13s.  8d. 
The  result  is  much  more  satisfactory  than  the  Committee,  in  the  earlier 
stages  of  the  war,  had  dared  to  hope,  and  they  trust  it  will  be  satisfactory 
to  the  general  board.  It  has  only  been  reached  by  the  exercise  of  the 
greatest  care  and  economy  in  expenditure,  an  economy  which  must,  i£ 
continued  for  long,  have  disastrous  results.  Last  year  the  credit  balance 
was  £2,744.  19s.  lid.  Of  this  sum,  £1,000  was  eniployed  in  reducing  the 
debt  on  the  tank  building  fund,  which  now  stands  at  £1,660.  14s.  4d. 
Including  this  year's  balance  the  sum  to  the  credit  of  the  general  fund 
now  amounts  to  £2,347.  os.  3d. 

The  statement  of  work  pj-oposed  for  the  yccar  19J5-16  is 
naturally  shorter  than  usual.  The  following  extracts  show 
what  is  contemplated  in  certain  branches  of  physics  and 
engineering  : — 

Electricity. — The  usual  experiments  will  be  carried  nut  for  the  main- 
tenance of  the  electrical  standards. 

In  the  immediate  future  it  is  hoped  to  carry  out  experiments  with  the 
new  Schuster  magnetometer.  In  addition  to  using  the  instrument  to 
measure  the  horizontal  component  of  the  earth's  magnetic  field,  it  is 
]iroposed  to  measure  the  vertical  component,  and  thus  indirectly  the 
inclination.  Direct  measurements  of  the  magnetic  inchnation  may  also 
be  made  with  a  new  form  of  inductor. 

Many  details  of  the  method  for  a  re-determination  of  the  mechanical 
equivalent  of  heat  have  been  worked  out,  and  it  is  hoped  it  will  be  possible 
to  proceed  with  the  construction  of  the  apparatus,  and  to  make  a  few 
prehminary  experiments.  The  determination  involves  the  construction 
of  some  special  platinum  thermometers  and  a  new  bridge. 

Other  work  projected  includes  the  re-winding  of  the  coils  of  the  current 
balance,  the  construction  of  some  low  resistances  and  the  re-design  of 
wire  resistance  standards. 

In  connection  with  the  wavemeter  and  high-frequency  work,  it  is 
proposed  to  complete  the  series  of  current  transformers  so  as  to  afford  a 
good  range  of  current  measurement.  It  is  hoped  to  finish  the  construc- 
tion of  the  Poulsen  arc  lamp  and  to  investigate  methods  of  decrement 
measurement  with  continuous  oscillations.  Wattmeter  methods  may 
also  be  tried. 

The  constants  of  the  standard  wavemeter  set  at  the  laboratory  were 
determined  over  a  range  of  from  200  metres  to  1 1  .iiiiii  im  tiv^  l,y  tin-  dn.-tt 
measurement  of  the  frequency,  using  a  photiiL'ra|ilii  ■  m.  tlh>il  Willi  a 
view  to  securing  international  agreement  it  is  drsnalil.-  in  airan^i'  fur 
.-onie  inter-comparison  of  standard  inductaiuis  and  capacities,  and 
|)robably  to  repeat  some  of  the  fundamental  measun>ments  on  which  the 
laboratory  standard  depends.  Arrangements  for  this  are  under  con- 
.sideration. 

It  is  proposed  to  continue  the  construction  of  a  set  of  oil-cooled  resist- 
ances for  high-frequency  work  ;  also  to  construct  several  high  resistances 
of  very  small  but  calculable  self  inductance,  consisting  of  long  thin  wires 
supported  at  a  definite  distance  from  one  another  and  immersed  in  oil. 

It  is  proposed  to  continue  the  research  on  the  power  factors  of  con- 
•densers  of  various  dielectrics,  both  solid  and  liquid,  at  different  terapera- 
■tuies  and  fre(|uencies. 

For  very  high  and  low  ranges  it  is  proposed  to  construct  inductometers 
of  more  permanent  form,  similar  to  the  models  described  in  the  report 
for  1913.  Two  marble  cylinders  have  been  obtained,  on  which  it  is  hoped 
to  wind  standard  single-layer  inductance  coils. 

After  some  further  ex|)eriments  with  the  new  ajjparatus  for  permea- 
bility tests,  it  is  hoped  to  publish  a  description  of  the  methods  used.  The 
magnet  steel  tests  for  the  Institution  of  Klectrical  Engineers  will  be 
eonfiniiod. 

Phnlrimetnj. — The  development  of  suitable  aub-standards  for  use  in  the 
tenting  of  ga.s-filled  electric  lamps  is  becoming  an  urgent  matter.  Ex- 
IH'rirni-ntal  standards  have  already  been  made  up  for  the  laboratory  liy 
the  Osram  I>amp  Works,  and  arc  being  thoroughly  tested  before  du|ili- 
cation  into  complete  sets  of  standards.  The  cascade  method  adopted  at 
'ho  lalKjratory  for  the  realisation  of  candle-power  in  white  light  will  be 
■  rriinently  suited  for  extension  to  the.se  sources  of  light  of  still  higher 
'  IticiiTcy.  Four  sets  of  gas-filled  standards  arc  required  to  bridge  the 
'■"lour  interval  between  the  present  highest  temperature  standards 
"IK-rntlng  at  1-.5  watts  per  candle  and  those  which  are  re(|uircd  in  the 
letting  of  nitro(;cn-fiIled  lamps,  and  their  preparation  and  standardisation 
Mill  !«■  pushed  forward  during  the  year. 

Thi-  ixiKTiments  on  t  he  eocflicicnt  of  reflection  of  the  white  cards  used  in 
lihoti.njctry  will  be  continued  and  extended  to  »omeothermat<uial«,a  know- 
I'dge  of  whose  characteri.stics  in  this  respect  will  be  of  |)nictical  value. 

•  Against  this  should  be  set  an  expenditure  of  £164,  which  is  being 
incurnd  fi.r  waterproofing  the  para))Ct»  of  certain  of  the  buildings. 


Photometric  measurements  in  favourable  circumstances  can  be  carried 
out  to  an  accuracy  of  about  one  part  in  1,000.  On  account  of  the  rapid 
change  of  candle  power  of  electric  lamps  with  voltage,  this  change  of  one 
part  in  1,000  will  be  caused  by  a  change  of  one  part  in  5,000  in  the  voltage, 
and  the  ratio  is  still  greater  if  adjustments  are  made  on  the  basis  of  current. 
It  is  therefore  necessary  that  instrumental  errors  in  the  electrical  measure- 
ments should  not  exceed  about  one  part  in  10,000.  This  is  an  acciuracy 
higher  than  is  required  in  general  commercial  measurements,  and  it  is 
difficult  to  attain  with  commercial  apparatus.  The  requirements  of 
precision  photometry  have  led  to  the  consideration  of  the  design  of  a 
special  potentiometer  for  such  measiurements,  and  drawings  have  been 
got  out  for  one  of  comparatively  .low  resistance,  without  a  slide-wire, 
which  will  measure  up  to  3  volts  by  ten -thousandths  of  a  volt.  It  is 
hoped  that  it  wiU  be  found  possible  to  put  it  in  hand  during  the  year. 

If  opportunity  permits,  it  is  hoped  to  repeat  to  a  greater  accuracy,  and 
to  extend  the  scope  of,  the  experiments  on  the  method  of  colour  identity 
for  the  estimation  of  the  temperature  of  glowing  bodies. 

Jleasurements  are  being  made  at  the  instigation  of  the  British  National 
Committee  on  Illumination,  to  determine  the  correct  flame  height  of  the 
Hefner  lamp  to  give  one  British  candle. 

Electrotechnics. — Some  investigations  on  micanite  which  are  at  present 
in  hand  will  probably  be  concluded  early  in  the  year. 

The  new  dividing  resistances  capable  of  being  used  up  to  40,000  volts, 
now  in  process  of  construction  at  the  laboratory,  have  to  be  completed. 
These  are  of  the  woven  wire  type  and  their  use  on  high  voltages  requires 
investigation,  particidarly  in  regard  to  their  capacity  currents  to  earth. 
The  testing  of  such  resistances  for  change  of  accuracy  under  different 
conditions  of  loading,  also  requires  investigation,  which  will,  it  is  hoped, 
be  undertaken. 

A  low  voltage  electrometer  reading  up  to  10  volts  is  being  fitted  with 
a  suitable  .suspension  and  mirror  to  enable  it  to  be  used  to  the  high 
accuracy  attained  with  the  electrometers  installed.  This  instrument 
and  accessory  apparatus  require  to  be  put  into  working  order.  The  two 
100  volt  electrostatic  voltmeters  constructed  at  the  laboratory  have  also 
to  be  improved  as  regards  their  contact  P.D.  before  being  taken  into 
regular  use. 

If  opportunity  permits  an  investigation  will  be  made  into  the  pro- 
duction of  high  frequency  currents  for  instrument  testing  by  methods 
which  may  serve  provisionallj'  until  a  high-frequency  generator  set  is 
available.     Such  a  set  is  eminently  desirable. 

The  work  on  buried  cables  will  be  continued,  and  will  form  the  main 
research  work  for  the  year.  Some  further  investigation,  at  present  under 
consideration  by  the  Research  Committee  of  the  Institution  of  Electrical 
Engineers,  into  the  effect  of  temperature  on  the  rubber  insulation  of 
cables,  will  be  undertaken  if  that  Committee  desires. 

Heat. — The  work  in  this  subject  will  refer,  among  other  subjects,  to 
temperature  scales,  heat  insulation  and  heat  losses  from  surfaces.  If  the 
necessary  funds  can  be  found  to  render  possible  the  acquisition  of  th(; 
additional  assistance  and  apparattis  required,  and  suitable  accommo. 
dation  for  the  work,  it  is  proposed  to  institute  a  systemal  ic-  n  s.  anh  into 
the  behaviour  of  refractories  at  high  temperatures,  and  in  |iiiiii  ular  to 
study  .some  of  the  problems  which  have  arisen  in  eoniiniM.ii  «iili  the 
materials  u.sed  in  the  construction  of  gas  retorts,  (jthcr  work  will  be 
commenced  wit  h  the  si)ecific  heats  of  gases  and  metals,  flash  jjoint  appara- 
tus and  solar  ma.ximum  thermometers. 

{To  be  continued.) 


APPARATUS  FOR  PROTECTING  ELECTRICAL  MA- 
CHINERY AGAINST  ABNORMAL  ELECTRICAL 
CONDITIONS.* 

BY    C.   C.    GARRARD. 

{Continued  from  p.  353.) 

Summary. — The  author  deals  first  with  the  conditions  which  give  rise 
to  abnormal  electrical  conditions  of  a  transient  type,  such  as  those  due  to 
switching,  arcs  and  sparks.  Methods  of  suppressing  arcs  to  earth  are 
described.  The  author  then  pas.s<s  on  to  pressure  rises  between  the 
turns  of  electrical  windings,  and  those  due  to  causes  exterior  to  the 
system,  such  as  lightning.  Various  protective  devices  arc  described, 
such  as  water  jet  earthing  resistances,  the  Moscicki  and  other  condensers, 
Giles'  valve  and  the  more  ordinary  lightning  arresters.  In  conclusion  the 
question  of  earth  plates  is  considered. 

Arcing  Grounds. — Some  experiments  on  the  pressiu-e  rises 
prdduceil  l)v  arciiij;  grounds  were  made  by  E.  J.  Berg  {see 
••  Trans'"  (if -Vm.ln.st.K.K.,  Vol.  XXVII.,  foOS,  p.  711)  and 
yielded  very  illuminating  results. 

Fig.  'I  represents  a  typical  diagram  of  connections  of  one  of 
Berg's  tests.  It  will  be  seen  that  one  end  of  the  high-pressure 
side  of  the  step-down  transformer  is  allowed  to  arc  to  earth 
through  a  spark  gap  in  air.  The  current  which  flows  through 
the  arc,  of  course,  is  the  capacity  current  of  the  system. 
Pressure  rises  were  measured  by  means  of  needle  gaps.  The 
needle  gap  for  the  normal  voltage  of  33.000  volts  was  2  in.  It 
*  Copyright.     All  rights  reservod. 
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will  be  seen  that  due  to  the  arcing  ground  there  is  a  pressure 
rise  across  the  whole  transformer  winding  of  more  than  100 
per  cent.  (4-1  in.  needle  gap).  The  most  striking  result  as  we 
should  expect,  however,  is  the  pressure  rise  across  the  end  turns 
(2^  per  cent,  of  the  winding)  which  amounted  to  15  times  the 
normal  pressure  (043  in.  needle  gap).  No  abnormal  voltage 
existed  across  the  end  turns  on  the  ungrounded  side  of  the 
transformers.  Substantially  similar  rises  were  obtained  mth 
transformers  connected  three  phase. 

A  rather  remarkable  result  was  obtained  with  air  choke  coils 
in  series  with  the  transformer  and  between  it  and  the 
arcing  ground.  It  was  found  that. these  did  not  dimmish  the 
pressure  rises  at  the  transformer.  In  fact  resonance  seemed 
to  occur  with  the  coils.  This  shows  that  choke  coils  alone  are 
not  sufficient  protection  against  the  pressure  rises  due  to  arcing 
giouuds  and  contradicts  Peck's  conclusion   (see  '•  Journal 
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pressor  has  another  good  feature  in  protecting  the  line  in 
sulators  fiom  damage.  Should  a  "  spill  over,"  i.e.,  arc  over  an 
insulator  occur,  the  same  is  suppressed  before  the  insulator  has 
time  to  be  damaged.  The  principle  upon  which  the  apparatus 
works  is  illustrated  in  Fig.  .5.  On  phase  C  wUl  be  noticed  an 
insulator  having  an  arc  playing  across  it.  We  are  only  con- 
cerned, of  course,  with  systems  having  an  insulated  neutral  or 
one  groimded  across  a  relatively  high  resistance.  The  efiect  of 
the  insulator  breaking  down  is  to  bring  phase  C  to,  or  near, 


Fig.  4. — Diageam  of  Bekg"s  Tests  os  Akcisg  Groxtxds. 

I.E.E.,  Vol.  40,  1908,  p.  515)  that  choke  coils  in  series  with  the 
apparatus  to  be  protected  guard  against  concentration  of 
potential. 

In  the  present  author's  opinion  choke  coils  assist  such  pro- 
tection as  they  retard  the  entrance  of  the  dangerous  voltage, 
but  they  must  be  combined  with  an  additional  safeguard  such 
as  a  condenser. 

Berg  also  found  that  resistance  in  the  circuit  of  the  arcing 
groimd  up  to  very  large  values  (160,000  ohms)  did  not  diminish 
the  pressure  rises,  which  shows  that  grounds  over  insulators 
and  the  like  are  just  as  destructive  as  direct  groimds  without 
resistance.  E.xperiments  on  loaded  transformers  gave  exactly 
similar  results  but  it  was  found  that  with  a  permanent  ground, 
instead  of  one  through  an  arc,  no  abnormal  voltage  existed.     It 
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Yi^_  6. — Thkee-ph.\se  Electkojiagsetic  Selective  Relay  for 
Arcisg  Ground  Sctpressok. 

earth  potential.  The  selective  relay  picks  out  that  phase  which 
is  thus  brought  near  to  earth  potential,  and  through  the  inter- 
mediary of  the  trip  coil  and  oil  switch  connects  the  earthed 
phase  to  earth  for  a  fraction  of  a  second,  after  which  period  it 
is  automatically  disconnected  agam.  Of  course,  three  earthing 
oil  switches  are  used,  one  in  each  phase,  but  only  one  is  sliown 
in  the  figure.     This  disconnection  of  the  earthed  phase  again  is 
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Fki.  5.— Prinx-iplk  of  Cbeighton's  Arcing  Grou.nd  Si'I'pressou. 

will,  tlierefore,  be  seen  that  should  a  line  be  aceidently  grounded 
the  best  thing  to  do  is  to  permaffently  ground  the  faulty  phase, 
tlie  permanent  ground  being  removed  after  the  fault  has 
been  remrdicd. 

The  Arcing  Grounl  Suppressor.— In  tlie  preceding  para- 
;;iiipli  it  wa.sHtated  that  should  a  ground  occur  on  an  insulated 
^v^t.■m  it  is  best  to  dead  earth  immediately  the  phase 
(iiiiirnied  rather  than  to  allow  the  arcing  or  sparking  to 
cartli  to  continue  with  the  consequent  vicious  surges  which 
iie<-om])any  sucii  accidcnt^il  arcs.  In  order  to  do  this  auto- 
niafirally  K.  K.  F.  Creighton  has  devised  the  "  Arcing  Ground 
SiiiiprrHMor  "  ("  Trims."  Am.l.K.K.,  Vol.  XXX.,  I'.ll  I,  p.  257). 
In    addition    t"   itH  ])rin»ury   oliji'ct   thr.  arcing  ground  sui>- 
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Fio.  7._Di.uii!AM  OK  Klectrost.vtic  Selective  Relay. 

only  arranjicd  for  on  overhead  luics  as  the  whole  object  is  to 
extinguisli"tlie  arc  across  the  insulator.  In  the  event  of  the 
insulator  being  punctured  tlie  oil  switch  will  close  and  earth 
tlie  phase  a  second  time.  By  means  of  a  •'  sect)nd  stroke  inter- 
lock "  the  oil  earthing  switch  now  reniams  permanently  ch>s(cl. 
With  cable  systems  on  the  other  hand  this  second  stroke  int.i  ■ 
lock  is  left  out  and  the  (earthing  switch  remains  continuously 
closed  after  the  first  instead  of  after  the  second  closing. 
The  following  adciiti(Uial  safety  devices  are  provided  : — 
(rt)  Interlocks  between  the  three  earthing  oil  swiltln-^  l" 
prevent  more  than  one  closing  at  the  same  tinu>. 

{!))  Interlock  on  the  selective  relay  to  nudce  it  imposMl.lr  to 
energise  two  trip  coils  .simultaneously. 
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(c)  The  oil  switch  first  earths  the  phase  through  a  damping 
resistance,  then  short-circuits  same.  This  prevents  any  oscilla- 
tions occurring. 

The  diagram  of  connections  of  the  Arcing  Ground  Suppressor 
showinsf  the  various  interlocks  is  given  in  Fig.  8. 

Construction  of  Arc  Suppressing  Relay. — This  is  con- 
structed upon  exactly  the  same  principle  as  the  ordinary 
leakage  detector.  For  high  voltages  it  operates  on  the 
electrostatic  principle.  Reference  to  Fig.  7  will  show  that 
it  consists  of  three  condensers  made  up  of  porcelain  insulators. 
These  are  connected  to  t  he  lines,  and  if  the  voltages  above  earth 
of  each  line  are  equal,  the  central  vane  remains  stiU.  In  the 
event,  say,  of  phase  C  becoming  earthed  the  pull  on  its  con- 
denser ceases  whereas  the  pull  on  the  other  condensers  in- 
creases. Consequently,  contact  is  made  at  Sw.  C,  which  causes 
the  corresponding  earthing  switch  to  close. 

For  low  voltages  the  arrangement  works  on  the  electro- 
magnetic principle  (see  Fig.  6)  and  consists  of  three  solenoids 
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Fig.  8. — Diaoram  of  Consections  of  Arcing  Ground  SrrrRE.ssoR. 

connected  in  star  fed  by  three  potential  transformers  also 
connected  in  star,  but  the  tmderlying  principle  is  exactly  the 
same. 

Tests  have  been  made  on  the  eflScacy  of  the  suppressor  in 
protecting  line  insulators  by  Burkholder  and  Marvin  ("  Trans." 
Am.I.E.E.,  Vol.  XXX.,  1911,  p.  327)  and  others  with  good 
results.  These  show  that  one  suppre.s.sor  installed,  say,  on  the 
'bus  bars  is  ample  to  cover  all  existing  systems.  It  was  found 
that  the  arcs  across  the  insulators  were  extinguished  without 
doing  any  damage  whatever  to  them,  the  time  taken  to  do  thi.5 
not  exceeding  one-half  second  from  the  time  of  .starting.  Under 
the.se  circunLstances  neitlier  the  arc  nor  t)ie  operation  of  the 
grounding  switch  caused  any  disturbance  on  the  lines  nor 
interruption  of  service. 

{To  be  continued.) 


Underground  23,000  volt  Transmission.— It  is  stated   in 

"  Hlectriral  News"  that  the  Toledo  Railways  &  Light  Co. 
reciMtly  put  into  successful  operation  a  2.3,0(J(J  volt,  tiiree- 
phase  underground  transmission  system  foi-  sMpi)lyinK  12/XJO 
kw.  to  the  Willys-Overland  automobile  factory  at  Toledo. 


ANNUAL  REPORT  OF  THE  I.M.E.A. 


Mod^l  General  Conditions  of  Contract. — Upon  considering  the  model 
general  conditions  of  contract  placed  before  the  annual  general  meeting 
in  June,  1913,  and  further  considered  at  a  subsequent  extraordinary 
general  meeting  held  in  the  following  month,  it  was  resolved  that  the 
Association  of  Municipal  Corjiorations  should  be  consulted,  and  that  until 
the  report  of  a  joint  committee,  composed  of  members  of  that  Association 
and  of  the  I.M.E.A.,  had  been  laid  before  the  general  body  of  members, 
the  Council  were  not  to  communicate  with  the  B.E.A.M.A.,  or  any  other 
body  on  the  question.  The  Council  of  the  B.E.A.M.A.,  which  had  not 
been  consulted  by  the  A.M.C.  regarding  the  proposed  amendments, 
decided  to  adopt  tfie  model  general  conditions  as  issued  by  the  Institu- 
tion of  Electrical  Engineers  for  a  period  of  one  year  in  respect  of  municipal 
contracts  in  order  to  see  how  they  worked.  The  B.E.A.M.A.  asked  for 
the  views  of  the  Council  upon  this  proposal,  and  inquired  if  they  would 
fall  into  line  with  it.  Under  the  circumstances  no  reply  could  be  given, 
and  the  matter  is  left  as  heretofore  for  each  corporation  to  deal  with  the 
manufacturers  direct.  The  A.M.C.  has  since  been  in  negotiation  with  the 
B.E.A.M.A.,  but  arrangements  have  not  reached  a  report  stage. 

I.M.E..A.  Bill. — The  Council,  having  given  further  careful  considera- 
tion to  the  matter,  including  the  various  observations  made  in  reply  to  a 
circular  letter,  decided  that  no  further  action  be  taken  n-ith  the  suggestion 
for  a  joint  private  Bill,  and  that  the  Association  revert  to  the  pressing 
forward  of  a  Bill  promoted  in  the  manner  originally  arranged.  The 
following  suggestions  from  members  and  from  power  companies  for 
further  clauses  to  be  added  to  the  Bill  have  received  consideration  by  the 
Council  : — 

"  Words  to  be  inserted  to  make  it  clear  that  the  powers  of  the  Bill  are 
to  be  in  addition  to,  and  not  in  substitution  for,  any  powers  already  held 
by  undertakers." 

"  ■"  Clause  to  authorise  special  systems  of  charging  based  upon  electrical 
assessment." 

"  Compulsory  way-leaves." 

•■  Power  to  companies  to  supply  electricity  for  lighting  throughout 
their  power  supply  areas." 

The  acting  president,  Mr.  A.  C.  Cramb.  had  an  interview  with  Mr. 
Rawlings,  the  president  of  the  Electrical  Contractors"  Association,  as  a 
res\dt  of  which  the  Council  decided  that  no  further  concessions  be  made 
beyond  those  contained  in  the  Bill  as  last  printed.  After  careful  con- 
sideration of  the  results  of  the  I.M.E.A.'s  Parliamentary  propaganda  in 
support  of  the  Bill,  Messrs.  A.  C.  Cramb,  Bailie  Smith.  A.  H.  Seabrook, 
S.  E.  Fedden  and  H.  Faraday  Proctor,  were  appointed  as  a  sub-committee 
to  meet  the  B.E.  A.M.  A.  with  a  view  of  discussing  this  question  with  them. 
The  Corporation  of  Glasgow  has  arranged  terms  upon  which  it  will 
operate  its  publicity  and  sales  departments.  The  Electrical  Con- 
tractors' Association  in  Scotland  have  agreed  to  terms  less  advantageous 
to  themselves  than  those  to  which  the  Electrical  Contractors'  Association 
take  exception  in  the  Bill. 

Enijxneering  Standards  Committee. — The  Council  has  voted  a  sum  of 
2(1  guineas  from  the  funds  of  the  Association  as  a  donation  from  the 
l.M.K.A.  to  the  Engineering  Standards  Committee  which  receives  con- 
siderable subsidies  from  the  other  bodies  represented  thereon.  The 
response  to  the  a|(peal  for  subscriptions  made  by  the  Enghiccring  Stand- 
ards Committee  has  been  very  i)Oor  from  municipal  electrical  under- 
takings. The  Council  feci  that  perhaps  it  is  not  realised  how  specially 
valuable  the  work  done  by  the  Standard  Committee  is  to  electrical  engi- 
neering undertakings,  how  the  standardisation  of  ajjparatus  cheapens  the 
cost  of  its  manufacture,  and  reduces  the  time  taken  in  the  preparation 
of  specifications  by  the  engineers  in  charge  of  s\ieh  undertakings.  They 
wish,  therefore,  to  make  a  si)ecial  appeal  to  the  committees  who  control 
municipal  electrical  supply  undertakings,  to  give  their  generous  support 
to  the  Standards  Committee  by  making  an  annual  subscription  towards 
the  fund. 

Development  Committee. — The  following  resolution  was  passed  at  the 
last  annual  general  meeting  : — 

"  That  a  special  committee  be  formed  of  members  of  this  Association, 
not  necessarily  members  of  Council,  to  deal  with  any  matters  that  may 
tend  to  encourage  the  use  of  electricity  from  the  public  supply  mains, 
and  that  this  Association  shall  invite  other  associations  and  persons  who 
can  assist  in  furthering  the  object  for  which  the  committee  is  formed,  to 
join  such  committee." 

At  the  first  Council  meeting  of  the  session  a  specifti  committee  was 
formed  in  accordance  with  the  terms  of  the  resolution,  and  was  invited  to 
pripare  a  scheme  for  thi'  consideration  of  the  Council.  .Mr.  Vignoles 
was  appointed  hon.  secretary  of  the  committee,  but  had  volunteered  and 
been  accepted  for  war  service.  At  the  request  of  the  Council  Mr.  .J.  W. 
Beauchamp  accepted  the  hon.  secrctarysliip  of  the  committee  for  the 
time  being.  Representatives  of  kindred  a.Msociation.s,  and  other  persons 
likely  to  bo  of  service  were  eo-opt<'d  a.s  moniljers,  and  the  work  so  far 
accomplished  is  set  out  on  the  Development  Committee's  report,  which 
forms  an  addendum  to  the  Council's  report 

lAiny  Eaton  and  Ilford  Caees. — In  regard  to  the  Ilford  case,  it  WM 
represented  to  the  Council  that  in  view  of  the  judge's  opinion  further 
technical  evidence  was  necessary,  and  that  it  would  be  desirable  to  retain 
a  leader  with  special  knowledge  of  the  Klectrie  I>ighting  Acts.  The  Asso- 
ciation anri  other  interested  Imdies  were  ask<»l  for  some  contribution, 
towards  the  extra  cost.  The  Council  after  due  consideration  asked  the 
hon.  secretary  to  draw  up  a  statement  as  to  the  danger  of  the  gas  com- 
panys'  attack,  and  circulate  it  to  the  local  authorities  represented  in  the 
Association,  asking  them  to  contribute  to  the  expenses  of  supporting  a 
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test  case,  and  inviting  those  members  of  the  Association  who  would  be 
prepared  to  give  voluntary  evidence  to  send  in  their  names.  Consider- 
able financial  support  was  promised  in  response. 

Mr.  Faraday  Proctor  presented  a  vahiatili'  re|"at  on  the  subject  to  the 
Council.  Having  carefully  examined  tlir  tanrtV  df  over  100  of  the  muni- 
cipal undertakings,  he  was  of  opinion  tliat  tluif  wtie  only  a  few  which 
might  be  subjected  to  attack  on  the  grounds  of  the  objections  alleged  in 
the  Long  Eaton  and  Ilford  cases.  Some  of  these  cases  were  at  the  time 
receiving  consideration  with  a  view  to  amendment,  and  in  other  cases 
the  engineers  were  prepared  to  recommend  amendments  if  such  were 
thought  desirable.  Tlie  groimd  would,  therefore,  appear  to  be  clear  at 
least  as  regards  the  tariffs  put  forward  b}'  the  large  numlier  of  members 
who  replied  to  the  letters  of  inquiry. 

Yorkshire  Electric  Power  Co.'s  Bill. — With  reference  to  the  moral  sup- 
port given  by  the  Council  to  the  petitions  against  the  Bill  by  certain 
municipaUties,  as  set  forth  in  the  last  report,  a  communication  was 
subsequently  received  from  the  Association  of  Electric  Power  Com- 
panies in  regard  to  the  attitude  of  the  I.M.E.A.  in  advising  the  local 
authorities  in  the  Yorkshire  Electric  Power  Co.'s  area  to  oppose  the  Bill. 
It  was  suggested  that  the  I.M.E.A.  had  not  realised  that  the  Yorkshire 
Electric  Power  Co.  were  only  seeking  to  get  lighting  powers  in  the  areas 
in  which  under  their  existing  Acts  they  could  already  supply  power. 
This  materially  altered  the  position,  and  steps  were  at  once  taken  to 
make  it  clear  that  if  the  I.  JI.E.A.  had  been  informed  at  the  time  as  to  the 
limits  of  the  powers  sought  by  the  Yorkshire  Electric  Power  Co.  active 
opposition  would  probably  not  have  been  given. 

The  chief  points  raised  by  the  Council  were  :  (a)  Whether  any  of  the 
areas  referred  to  in  the  first  schedule  in  the  1915  BUI  were  included  in  the 
supply  areas  of  any  undertakers,  municipal  or  otherwise.  (6)  The  con- 
sideration of  the  question  of  those  portions  of  the  areas  which  bordered 
upon  the  e.xisting  supply  areas  of  other  undertakers. 

Concerning  (a)  the  Council  were  informed  that  the  reply  was  in  the 
negative,  wherever  powers  had  been  held  the}'  had  lapsed  and  been  can- 
celled. Concerning  (6)  the  Council  were  of  the  opinion  that,  inasmuch  as 
it  was  desirable  to  avoid  urmecessary  duplication  of  electricity  sup])ly 
mains  in  any  area,  the  proposals  of  the  Bill  were  reasonable,  provided 
that  satisfactory  protective  clauses  were  inserted.  The  larger  to\vns 
affected,  such  as  Bradford,  Doncaster,  Dewsbury,  Hull,  Leeds,  Middles- 
brough, Rotherham,  Sheffield  and  Wakefield  were  communicated  with, 
and  informed  of  tlie  views  of  the  I.M.E.A.  on  the  matter.  The  Select 
Committe  of  the  House  of  Lords,  to  whom  the  Bill  was  referred,  after 
hearing  evidence  on  behalf  of  the  promoters  and  from  the  Board  of  Trade, 
announced  tliat  the  Bill  could  not  proceed  as  regards  the  clauses  whicli 
the  company  considered  of  primary  importance.  The  measure  was 
thereupon  withdrawn. 

Lump  Specifications. — The  Tungsten  Lamp  Association  invited  the 
Council  to  send  representatives  to  form  a  Joint  Committee  to  discuss  the 
outlines  of  the  specification  proposed  to  be  put  forward  by  the  Tungsten 
T^amp  Association.  As  the  Council  were  already  represented  on  the 
Sectional  Committee  of  the  Engineering  Standards  Committee  dealing 
with  a  similar  subject,  they  did  not  see  that  any  useful  purpose  would  be 
served  by  meeting  the  Tungsten  Lamp  Association,  bearing  in  mind  the 
views  which  the  I..M.K.A.  representatives  held  on  the  riiatter. 

Sir  .lohn  F.  C.  Snell. — The  Council  records  with  satisfaction  and 
pleasure  the  honours  conferred  upon  Mr.  J.  V.  C.  Snell,  a  past  president 
of  this  Association,  his  Majesty  the  King  having  bestowed  knighthood 
upon  him  in  recognition  of  his  services  to  the  electrical  industry,  and  the 
Institution  of  Electrical  Engineers  having  elected  him  as  their  president. 

h.Cl.B.  jAnnJi. — The  Council  has  had  under  consideration  the  action  of 
the  Local  Government  Board  in  refusing  loans  for  extensions,  &-c.,  owing 
to  the  war.  After  most  careful  deliberation  and  consideration  of  the 
subject  from  all  points  of  view,  including  that  of  tlie  desirability  of 
bringing  the  war  to  a  successful  conclusion  at  the  earliest  possible  date, 
the  Council  felt  that  they  could  not  recommend  action  being  taken  on 
general  lines.  It  was  thought  that  the  case  of  each  undertaking  should 
Im;  considered  upim  its  merits.  The  question  is  now  luiiiL'  draU  with  by 
the  A.ssociation  of  Municipal  Corporations  and  the  Institute  of  .Miniicipal 
Trea.surers  ami  Accountants. 

Foreign  Mtiinifncluren. — In  response  to  a  circular  letter  sent  to  19.5 
towns  represented  in  the  .Association  (chairmen  and  engineers),  44  replies 
were  received  to  the  following  effect  :  20  had  some  difficulty  in  obtaining 
certain  goods,  H  had  HuBicient  stf)ck  for  the  ])resent,  15  had  no  difficulty, 
I  was  giving  the  matter  consideration,  151  have  not  yet  replied. 

The  chief  articles  regarding  which  dilTiculty  was  experienced  were  in 
connection  with  the  supply  of  lamps  and  carbons.  The  matter  was 
.lubwqiicntly  referred  to  the  Development  Committee  for  consideration 
and  report. 

UVir  Ojjire  and  Knlinlmenl. — With  the  object  of  ensuring  that  members 
of  the  Ktall  o(  electricity  undertakings  should  not  be  accepted  for  eidist- 
nient  without  special  (KTmission,  the  War  Office  had  Ix'en  approached, 
lioinlini;  out  the  desirability  of  preventing  the  depletion  of  the  stafT 

l"'l'>"    •' "" 'TM  McecKHary  for  the  carrying  on  of  the  works  of  elec- 

'ri'  The  VVar  Office  agrccid  that  those  who  wore  of 

III  ■  .ri  such  works  were  doing  equal  service  to  the  country 

a"  !!■ :  .riliHied.     The  War  Office  has  given  consideration  to 

the  queitlion  of  iHMiiing  a  budge  or  certificate  of  exemption,  but  could  not 
»'v  it«  way  lo  (nil  in  with  Iho  proposal. 

.Joint  Motor  r„mmiltrr.  The  H.E.A.M.A.  invited  the  Council  to  np- 
jKiinl  four  lueinlKTK  to  form  ii  .l.iint  Motor  ('ommiltee.  Messrs.  A.  C. 
Crntnb.   A,    H.   S<-nbr.«.k.  H.    K.    I'Vddeii   and  J.    W.    Ueuuchamp  were 


appointed  to  represent  the  I.M.E.A.  The  suggestion  of  the  B.E.A.M.A. 
was  that  there  should  be  a  standard  specification  which  should  be  adopted 
by  the  I.M.E.A.,  and  that  an  arrangement  should  be  made  as  to  prefe- 
rential discount  to  undertakings  in  their  districts  wliere  such  under- 
takings have  the  power  to  sell  motors.  The  Joint  Committee  eventually 
recommended  that  the  I.M.E.A.  and  B.E.A.M.A.  should  adopt  a  standard 
specification  for  direct-current  motors,  preferably  that  to  be  issued  by 
the  Engineering  Standards  Committee,  and  imtil  this  was  issued,  the 
B.E.A.M.A.  motor  specification. 

Board  of  Industry. — ^Messrs.  H.  Faraday  Proctor,  S.  E.  Fcdden,  A.  H. 
Seabrook,  A.  C.  Cramb  and  Bailie  Smith  attended  on  behalf  of  the  Coun- 
cil a  joint  meeting  of  representatives  of  the  B.E.A.M.A.  and  the  Brirish 
Engineers'  Association  to  consider  the  .|Uestion  of  the  protection  of  British 
interests.  Proposals  were  made  for  the  formation  of  a  Government 
Department  to  be  entitled  the  Board  of  Industry,  or,  alternatively,  the 
appointment  of  a  fully  representative  committee.  The  former  course 
was  adopted,  and  it  was  decided  to  invite  the  I.M.E..\.  to  appoint  a 
representative  on  the  .Toint  Committee,  one  of  the  main  objects  being 
to  secure  the  principle  that  public  money  should  be  expended  only  on 
British  manufactures.  Mr.  A.  C.  Cramb  (acting  president)  was  ap- 
pointed to  represent  the  Association.  The  following  resolution  was 
passed  subsequently  by  the  joint  meeting,  and  the  Associations  repre- 
sented were  asked  to  adopt  it  : — 

'"  Resolved,  that  this  Association,  fully  recognising  the  necessity  for 
the  creation  of  a  new  Government  Department  whose  sole  function  it 
shall  be  to  safeguard  and  promote  tlie  industries  and  commerce  of  the 
Britisli  Empire,  is  prepared  to  co-operate  with  those  other  associations 
who,  on  the  invitation  of  the  British  Engineers'  Association,  have  signi- 
fied their  general  approval  of  its  proposals  that  a  scheni'^  fo-  the  purpose 
should  be  prepared  and  brought  before  the  Government. 

"  It  is  further  resolved  that  this  association  shall  m>minate  repre- 
sentatives not  exceeding  two  to  act  on  a  .foint  Committee  for  this  purpose 
and  of  inviting  the  co-operation  of  any  further  bodies  or  individuals 
whose  services  may  be  of  use  in  the  forwarding  of  this  movement,  and 
that  Messrs.  and  be  hereby  nominated  represen- 

tatives of  this  association  on  the  aforesaid  Joint  Committee." 

ilunicipal  Loans. — The  Institution  of  Electrical  Engineers  submitted 
to  the  Council  a  copy  of  a  report  of  tl\e  Municipal  Loans  Comraitt.e  of 
the  I.E.E.,  which  with  sUght  amendment  liad  been  adopted  by  that  body. 
The  I.E.E.  Committee  were  preparing  a  memorandum  for  presentation 
to  the  Local  Government  Board  on  tlie  matter.  Tlie  Council,  after  due 
consideration,  supported  the  recommendations  made  by  the  Institution  of 
Electrical  Pingineers,  in  regard  to  the  periods  allowed  for  the  repayment 
of  loans  : — 

Periods  recommended. 
Veal's. 

(a)  Cables  substantially  constructed  and  laid 30 

\h)  Conduits  substantially  eonstnieted (iO 

(r)  Accumulators  anil  batteries  in  eases  where  the  sanc- 
tioning authority  is  satisfied  that  adequate  provision 
has  been  made  for  the  proper  maintenance  of  the 

batteries     1  •"> 

(d)  Reinforced  concrete 30 

Hull.  Treasurer's  Report. — The  income  from  subscriptions  remains 
normal,  and  there  is  a  considerable  increase  in  the  revenue  from  the 
'■  Proceedings  "  (sales  and  advertisements).  The  increase  in  the  out- 
goings for  printing  is  due  chiefly  to  the  size  of  the  "  Proceedings,''  which 
always  vary  in  bulk.  There  is  a  surplus  for  the  year  of  £1)2,  against  £05 
last  year.  The  total  surplus  of  assets  over  liabilities  is  £848,  and  £100 
has  been  invested  in  War  Loan  stock,  bringing  the  invested  funds  to,  say, 
£700,  the  jircsent  market  value  of  which  is  £1)35.  It  will  be  noted  that 
there  are  no  bad  debts,  and  that  so  far  the  war  has  had  no  detrimental 
effect  on  the  Association  from  a  financial  point  of  view.  The  council's 
report  would  lie  incomplete  « ithout  same  reference  to  the  time  which 
its  tiiembers  devote  to  ('onimittee  work  in  addition  to  that  involved  in 
tlie  council  meetings.  They  would  sjiecially  refer  to  the  large  amount 
of  honorary  secretarial  aii<l  organisation  work  undertaken  with  2ii>at 
advantage  to  the  Association  and  the  Committees  concerned  by  Mr.  M. 
Faraday  Proctor,  the  hon.  secretary  of  the  I.M.E.A..  Mr.  I'rank  Aylou. 
the  hon.  secretary  of  the  Electric  Vehicle  Committee,  -iiid  Mr.  .1.  W. 
Bcauchamp,  the  acting  lion,  secretary  of  the  Dovelopnient  Committee. 

Rei'obt  ok  thk  DeVBI.OI'MENT  Committkb. 

Meetings. — Meetings  of  the  committee  were  held  monthly  up  to 
April  16,  1015.  when  it  was  decided  that,  owing  to  the  dilliculties  in 
carrying  out  this  ela.ss  of  work,  brought  about  by  the  war,  and  the 
increased  dcnian<l  upon  the  time  of  nu'inbers.  that  the  meetings  should 
only  take  jilaee  aiiproximately  once  in  three  months,  the  ehairnuin  having 
pow(!r  to  call  a  special  meeting  at  a  shorter  interval  if  re(|uiied, 

U'liif.i  (Did  Means. — So  far,  no  special  arrangements  have  been  made 
for  providing  funds  for  carrying  on  t  he  work  of  the  committee,  the  out-of- 
(Hieket  e\|ienses  in  eonnee'tion  with  the  secretarial  work  having  been 
defrayed  by  the  funds  of  the  I.M.E.A. 

Division  of  Siib-ronimilters.^U  was  decided  that  the  actual  work  of 
the  committee  should,  so  far  as  possible,  be  lirokeii  up  and  given  out  to 
sub-committees  of  comparatively  limited  si'/.e  and  .scope  of  operations, 
such  subcommittees  to  Ix'  distribuleil  gcngrophically  so  far  as  con 
venient. 
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In  the  first  instance  the  following  sub-committees  were  constituted 
and  put  in  motion  : — 

1.  Publicity  Sub-committee.     (London  District.) 

I.M.E.A.  Members. — A.  H.  Seabrook.  A.  C.  fYamb  (lion,  secretary). 
Co-opted  Members. — D.  N.  Dmilop,  C.  Palmer,  W.  C.  P.  Tapper. 
L.  G.  Tate,  F.  W.  Willcox. 

2.  El.ECTKIC.4L  ISST.4LLATIONS  SuB-COMMITTEE.  (BrADFOKD  DISTRICT. ) 

I.M.E.A.  Member. — T.  Roles  (hon.  secretary). 

3.  Domestic  Appliances  Sub-committee.    (Birmingham  District.) 

I.M.E.A.  Members.— R.  A.  Chattock,  G.   Wilkinson,  S.  T.  Allen 

(hon.  secretary). 
Co-opted  Memberx.—K.  Hyde,  C.  M.  Shaw,  T.  P.  Wilmshurst. 
Up  to  date,  the  principal  work  which  the  sul>-committees  have  been 
engaged  in  has  been  as  follows  : — 

1.  Publirity  Siih-committee. — The  preparation,  in  preliminary  stages, 
of  a  scheme  of  co-operative  advertising,  j'riiifing  and  publicity  work. 
The  sub-committee  have  interviewed  advertising  agents  and  printing 
firms,  and  obtained  information  with  regard  to  the  possibilities  of  pro- 
ducins  publicity  matter,  and  for  bringing  about  an  arrangement  with  a 
suital)k'  firm  for  tlie  production  of  such  matter,  under  the  guidance  of  the 
Publicity  Coniinittee,  and  for  the  pajTuent  towards  the  funds  of  the 
Development  Committee  of  some  proportion  of  the  profits  which  might 
accrue  in  the  sale  of  such  matter  to  electricity  undertakings.  jWr. 
Dunlop,  on  behalf  of  the  B.E.A.M.A.,  offered  office  accommodation,  and 
the  assistance  of  himself  and  his  staff,  to  further  theses  objects,  particu- 
larly in  regard  to  detailed  work  of  purchasing,  distributing  and  collecting 
accounts  in  regard  to  the  publicity  matter.  This  offer  has  been  aoqepfed 
by  the  Development  Committee,  who  hereby  express  their  appreciation 
of  the  same,  and  hope  that  the  future  may  enable  them  to  avail  them- 
selves of  it  at  least  until  such  time  as  reasonable  funds  are  forthcoming, 
and  the  development  work  of  the  I.M.E.A.  can  be  put  upon  a  proper 
financial  basis.  The  Publicity  Sub-committee  have,  after  due  delibera- 
tion, insisted  upon  the  absolute  necessity  of  jiroviding  regular  funds 
and  the  establishment  of  at  least  a  small  paid  staff,  whose  whole  time 
could  be  devoted  to  this  class  of  n-ork,  leaving  the  members  only  the  task 
of  guiding  and  making  suggestions  with  regard  to  the  class  and  suitability 
of  the  matter  to  be  prepared  ;  in  fact,  the  general  direction  of  the  pub- 
licity campaign.  The  sub-committee  direct  attention  to  the  urgent  need 
of  the  provisions  relating  to  publicity  work  which  are  contained  in  the 
I.M.E.A.  Bill,  and  feel  that  their  operations  must  be  heavily  handicapped 
imtil  fuller  powers  are  granted  to  municipal  electric  sup]ily  undertakings. 
Communication  has  been  opened  uj)  with  the  Publicity  Committee  of 
the  London  electric  supply  <  oinpaiiirs,  with  a  view,  if  possible,  to  com- 
bining the  efforts  of  all  elas<i  -  of  .  If  c  trii-  supply  undertakings  in  regard 
to  publicity,  to  avoid  wasteful  mm  riappmg,  and  bring  about  at  the  earliest 
moment  an  organised  campaign  for  tlie  development  of  public  electricity 
service.  Communications  have  also  been  received  and  considered  from 
the  Society  for  Electrical  Development,  New  York,  the  manager  of  which 
(Mr.  Wakeman)  was  good  enough  to  offer  assistance,  and,  so  far  as 
possilile,  means  of  co-operation  between  publicity  undertakings  on  both 
aides  of  the  water,  and  it  is  hoped  that,  under  circimistances  more 
favourable  to  this  class  of  work  than  those  at  present  obtaining,  that  the 
idea  may  be  devi'Iujied. 

2.  Electrical  In-'ilallations  Sub-committee.- — In  this  case  operations  have 
been  very  much  interfered  with  by  the  present  abnormal  conditions,  but 
the  secretary  has  reported  ujjon  the  preliminary  stages  taken  to  bring 
together  suitable  men  for  procedure  with  this  work  as  soon  as  possible. 
For  the  present  the  Electrical  Installations  Subcommittee  will  proceed 
BO  far  as  possible 

(a)  To  examine,  tabulate  and  describe  the  various  methods  of  wiring 
in  use,  with  advantages  and  disadvantages,  with  a  view  to  bringing 
about  any  ])ossible  reductions  in  the  cost  of  installation  work  com- 
patibles with  safety. 

(6)  To  obtain  the  assistances  and  opinions  of  practical  men  in  touch 
with  this  class  of  work,  and  to  promote  discussion  on  the  subject. 

(c)  To  i)romot<s  ])ractical  criticisms  of  accessories  in  common  u.se  in 
connection  with  installation  work,  with  a  view  to  collating  information 
which  would  be  \aluable  to  manufacturers  and  users. 

(rf)  To  take  an  early  opportunity  of  considering  alternatives  to  the 
present  ilesign  of  ])lug  contact  for  heating,  cooking  and  other  purpo.ses, 
particularly  in  regard  to  the  jiossibilitics  of  superseding  the  ordinary  pin 
or  eoncentrie  patterns  by  sonu'  more  satisfactory  form  of  |>lug  contact. 

3.  Domestic  Ajipliance»  Stibrommillee. — Here  again,  also,  considerable 
difficulty  has  been  experienced  ov/ing  to  the  war.  The  .secretary  has 
reported  preliminary  work  done  and  plans  for  the  iinrnediat«  future,  the 
proposition  iM'ing  (o  carry  out  various  investigations  with  regard  to  hot 
and  boiling  plates,  and  to  invite  the  advice  and  criticisms  of  manufac- 
turers in  connection  with  that  subject.  The  sub-committee's  work  will 
he  devoled  more  particularly  to  jxiints  arising  in  connection  with  oloc- 
trieal  apparatus  inimarily  intended  for  domestic  use,  although  also 
UKoable  for  l)usiness  and  other  purposes.     The  scope  of  the  committee's 

I  work  will  cover  the  whole  of  Ihe  apparatus  from  its  connection  with  the 

(icnnanent  wiring  of  the  installation— that  is  to  say,  from  where  the  work 
of  the  Kleelrieal  Installations  Sub-committee  would  leave  off.  It  is 
suirge,!,..!  Iliiit  the  suli-conimittee  shall  also  colled  and  analyse  informa- 
tion with  icgard  to  domestic  electrical  appliances,  th.-ir  advantages,  cost. 
fic.  mid  that  from  engineers  and  users  opinions  slioulil  lie  sought,  and  all 
such  information  tal.ul.ihd  with  a  view  to  making  it  readily  available 
tothr'  whole  of  the  conniiit  lee.  .Such  results,  after  f.,||,il  ion  and  suitable 
analysis,  might  be  pnjducud  in  booklet  form,  and,  when  i  iMrfirnu  <l  bv  llie 


Council,  they  could  be  sold,  and  would,  presumably  contain  matter  of  use 
and  interest  to  manufacturers  and  others.  Also,  any  information 
obtained  in  this  way  would  constitute  valuable  guidance  for  the  Pub- 
Ucity  Sub-committee.  Later  it  is  hoped  to  expand  into  the  qviestions  of 
hire  and  hire  purchase,  costs  of  maintenance  of  apparatus,  and  analysis 
of  existing  schemes. 

Engineering  Standards  Committee.-^"  The  Development  Committee 
considered  a  letter  published  in  the  technical  press  from  Mr.  G.  H. 
Wordingham  to  the  secretary  of  the  I.E.E.,  dealing  with  the  C)uestion  of 
establishing  a  central  testing  institution  or  proving  house.  The  com- 
mittee associated  itself  with  the  views  expressed  by  Mr.  Wordingham 
therein,  but  urged  that  the  National  Physical  Laboratory  and  its  existing 
organisation  should  l)e  employed  whenever  possible,  as  further  support 
would  enable  it  to  extend  its  field  of  operations  and  would  have  the 
advantage  of  assisting  to  develop  a  laboratory  which  is  entirely  indepen- 
dent of  trade  interests." 

Standardisation  ofApj'aralus. — This  Cfuestion  has  received  the  attention 
of  the  committee,  who  have  kept  in  mind  the  desirability  of  assisting 
manufacturers  to  produce  cheaper  appliances,  also  the  danger  of  crys- 
talising  design  in  regard  to  appliances  which  appear  capable  of  consider- 
able further  develojiment.  It  is  proposed  in  this  connection  to  work  as 
far  as  possible  in  conjunction  with  the  Engineering  Standards  Committee. 

Report  of  the  Electric  Vehicle  Committee. 

Ten  meetings  of  the  committee  have  been  held,  all  in  London  with  the 
exception  of  that  held  in  Birmingham  in  May.  The  committee  elected 
the  following  as  its  officers  for  the  year  : — 

Chairman.  R.  A.  Chattock. 

Hon.  secretary,  F.  Ayton. 

Hon.  treasurer,  .T.  Christie. 

Chairman  of  the  Technical  Sub-committee,  R.  A.  Chattock. 

Acting  hon-seeretary  of  the  Teelvnical  Sub-committee,  J.  Cliristie. 

Chairman  of  Commercial  Sub-committee,  A.  H.  Seabrook. 

Hon.  editor  of  "  The  Electric  Vehicle,"  A.  H.  Seabrook. 

The  secretary  of  the  Association,  Mr.  McArthur  Butler,  attends  the 
meetings  officially  on  behalf  of  the  Association,  and  the  committee  are 
indebted  to  him  for  much  valuable  assistance.  The  work  of  the  com- 
mit lee  during  the  jieriod  mentioned  has  covered  the  following  : — 

('liifiijiiiil  I'hiii  and  lirrcpturh . — The  method  to  employ  in  gripping  the 
ehaiging  cable  to  tlic  |ilug  was  decided  upon,  and  a  complete  design  and 
s))eoifieation  for  the  |ilug  and  receptacle  was  published  in  thi'  March 
issue  of  '■  The  Electric  \'i-hicle."  An  application  was  submitted  to  the 
Engineering  .Standards  Committee  for  the  standardisation  of  this  acces- 
sory, and  the  sub-committee  of  that  body,  which  dealt  with  the  nuitter, 
agreed  to  recommend  the  committee  to  standardise  the  dimensions  of 
the  contacts,  a,s  well  as  to  supervise  the  manufacture  of  gauges  for  them. 
Two  firms  in  this  country  are  now  supplying  the  fitting  in  accordance 
with  this  committee's  specification. 

Tariff  for  Electric  Energy  for  Charging  Vehicle  Batteries. — The  com- 
mittee attach  great  importance  to  the  adoption,  as  far  as  possible,  of  a 
uniform  tariff  throughout  the  country  for  this  purpose.  They  have,  in 
various  communications  addressed  to  electric  supply  tmdertakings, 
urged  them  to  come  into  line  upon  a  flat  rate  of  Id.  per  unit  for  ''  off 
peak  "  supply.  The  list  contains  the  names  of  10.5  unttertakings  that 
have  adopted  the  committee's  recommendation  on  this  matter.  The 
committee  believe  it  is  only  a  question  of  time  before  all  progressive 
undertakings  wiU  adojjt  this  tariff. 

Financial  Support. — When  the  committee  got  fully  to  work  it  was  soon 
apparent  that  funds  were  necessary  in  order  to  make  real  progress.  U]j 
to  that  time  what  little  expenditure  had  been  necessary  was  borne  by 
the  parent  Association.  It  was,  thnvl'mi  .  di  ,  idrd  to  appeal  to  all 
electric  supply  tmdertakings  for  financial  ~n|i|iMi  i .  .mil  the  accounts  show 
that  the  response  has,  on  the  whole,  b.i  n  -.ii  il.ir  icny.  The  committee 
are  under  a  special  debt  of  gratitude  to  .Milernian  .1.  P.  Smith,  of  Barrow, 
who  started  the  list  with  a  ])rivate  donation  of  IT),  and  to  the  accumu- 
lator makers'  section  of  the  British  Kleelrieal  and  Allied  Manufacturers' 
Association,  who  came  forwarfl  with  a  handsome  contribution  of  £.50. 
In  a  few  instances  Corporations  have  announced  that  they  will  make  the 
contribution  an  annual  one,  and  the  committee  siitcerely  trust  that  all  the 
donors  mentioned  in  the  accompanying  list  will  give  similar  amounts 
during  the  present  year.  The  important  work  which  the  committee  is 
engaged  upon  cannot  go  forward  without  adequate  financial  support. 

Standard  Charging  Voltage. — After  consitlering  the  fitatler,  Ihe  com- 
mittee decided  that  it  would  Ik-  of  advantage  to  adopt  a  definite  range 
of  charging  voltage.  They  consequently  fixerl  this  range  bi'twecn  8.5  and 
120,  which  corresponds  with  the  voltage  which  will  take  care  of  tho 
charging  of  44  lead  plate  cells,  or  the  equivalent  of  60  nickel-iron-alkali 
cells. 

Standard  Number  of  ('ells. — For  tho  rca-son  given  above,  the  committoe 
have  fixed  44  as  the  standard  number  of  cells  per  vehicle  for  lead  plate 
batteries. 

Sliindnrd  Wheel  Rims. — At  the  instance  of  the  Society  of  Motor  Manu- 
facturers and  Traders,  the  Engineering  .Standards  Committee  ih'ciiled 
to  standardise  certain  rims  for  solid  niblier  tyres,  and  ycuir  eommitteo 
decided  to  support  the  Association  in  this  important  matter  by  recom- 
ineiiding  thai  these  rims,  of  the  sizx-'s  given  below,  should  bo  used  for  all 
eomnuTcial  electric  vehicles  :  — 
Sizes  referred  lo  are  as  follows  :    - 

(170  mm.  741  mm.  HoO  mm. 

720  mm.  771  mm.  HSl  mm. 
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Co-operation  beticeen  the  Committee  and  the  Commercial  Motor  Users' 
Association. — Through  the  good  oiBccs  of  a  member  of  the  committee, 
5tr.  E.  S.  ShrapncU-Smith,  who  is  the  representative  of  the  Commercial 
Motor  Users'  Association,  it  lias  liecii  arranged  that  the  Association  will 
allow  the  committee  a  voice  in  all  future  arrangements  which  they  make 
in  regard  to  parades  of  motor  vehicles  in  so  far  as  such  arrangements 
apply  to  electric  vehicles.  The  Association  has  also  very  kindly  offered 
to  allocate  to  the  use  of  this  committee  a  section  in  the  next  edition  of  its 
"  Night  Shelter  Handbook  for  Commercial  Vehicles,'"  in  which  the  com- 
mittee can  set  forth  information  as  to  charging  stations  aliout  the  country, 
tariffs,  &c.,  and  the  Association  has  also  offered  to  include  a  map  upon 
which  these  charging  stations  may  be  indicated.  The  committee  take 
this  opi)ortunitv  of  recording  their  thanks  to  Mr.  Shrapnell-Smith,  and 
the  Association  he  represents,  for  their  kindly  courtesy  in  these  matters. 

Affiliation  with  the  Elftrie  Vehicle  Association  of  America. — The  com- 
mittee desire  to  again  refer  to  the  most  useful  results  which  have  followed 
upon  the  continued  affiliation  with  this  important  Association  through 
the  membership  of  their  honorary  secretary.  The  Association,  both 
through  its  most  energetic  executive  secretary,  Mr.  A.  Jackson  Marshall, 
and  the  chairmen  of  its  various  committees,  has  shown  itself  most  anxious 
to  help  this  committee  whenever  such  help  has  been  asked.  The  com- 
mittee desire  to  ))lace  upon  record  their  appreciation  of  the  value  of  this 
co-operation,  and  their  thanks  for  much  useful  information  received. 

Standard  Charging  Equipment  and  Methods  of  Charging. — The  impor- 
tance of  this  subject  has  been  recognised  by  the  committee,  and  for  some 
time  the  technical  sub-committee  have  been  hard  at  work  upon  it.  A 
very  full  report  is  in  hand,  which  the  committee  hope  to  publish  shortly. 

In  closing  this  report,  the  I.M.E  A.  representatives  on  the  committee 
take  the  opportunity  of  expressing  their  thanks  to  the  co-opted  members 
for  the  extremely  valuable  work  which  they  have  so  willingly  performed 
during  the  year  under  review.  It  is  no  exaggeration  to  say  that  the 
progress  which  has  been  made  would  have  been  impossible  but  for  the 
assistance  which  these  gentlemen  have  given. 


AOTIUAL  GENERAL  MEETING  OF  THE  I.M.E.A. 


The  iumual  inceting  of  the  incorporated  Miuiioipal  Electrical 
Association  was  held  at  tlie  Institution  of  Electrical  Engineers. 
London,  on  Friday  last.  Mr.  A.  C.  Cramb.  borough  electrical  engi- 
neer, Croydon,  presiding. 

Mr.  R.  A.  CiHTTOCK  (Birmingham)  referred  specially  to  the  importance 
of  the  work  of  the  Standards  Committee,  and  to  the  immense  value 
which  it  was  proving  to  the  members  of  the  Association.  It  was  possible 
to  save  an  enormous  amount  of  time  in  the  preparation  of  specificationB 
by  reason  of  the  work  of  the  committoe,  and  he  urged  all  engineers  in 
charge  of  municipal  undertakings  to  put  this  forward  as  a  justification 
for  the  appeal  which  the  committee  was  making  for  funds  with  which  to 
continue  its  efforts.  He  would  appeal  to  them  to  use  their  influence 
with  the  committees  to  vote  funds  for  this  very  laudable  object. 

Mr.  H.  Fakaday  I^roctob  (Bristol)  commenting  upon  the  matter  of 
the  Local  Government  Board  and  municipal  loans,  said  that  a  deputation 
comprising  Sir  John  Snell,  Mr.  C.  P.  Sparks  and  Sir  John  Wolfe  Barry 
had  waited  upon  the  Treasury  with  a  view  to  obtaining  sanction  for  loans 
for  municipal  electrical  developments,  and  although  nothing  yet  had 
resulted  from  the  efforts  of  this  delegation,  Mr.  Proctor  wished  to  assure 
the  members  of  the  Association  that  their  interests  were  being  looked 
after  in  everj'  way,  and  also  that  the  Treasury  was  in  sympathy  with  the 
objects  which  they  had  in  view. 

.Mr.  CuAMii  said  that  the  thanks  of  the  Association  were  due  to  the 
Institution  of  Klectrical  Engineers  for  providing  accommodation  for  the 
Association,  not  only  for  the  meetings  of  its  various  committees,  but  also 
for  the  purposes  of  the  annual  convention.  These  facilities  had  been 
furnished  without  any  charge. 

Councillor  H.  R.  Baroe  (Poplar)  proposed  and  Mr.  E.  S.  Rayner 
(I»onca.'<ter)  seconded  the  adoption  of  the  annual  report. 

Mr.  S.  E.  Fkddkn  (Sheflield).  in  moving  the  adoption  of  the  report  of 
the  I>velopment  Committee,  called  attention  to  the  fact  that  the  active 
o|MTatioi)!i  of  this  had  been  more  or  less  held  up  by  the  war.  So  far  as 
general  publicity  work  was  concerned,  the  country  had  been  divided  tip 
into  di.Mtricts,  and  it  was  hoped  as  the  result  of  this  work  a  certain  amount 
of  ndviTti-sing  would  he  undertaken,  although  the  cost  of  this  would  need 
to  U-  curtailed  a.s  much  as  possible.  In  any  case  it  was  hoped  to  keep 
alive  I  hi-  interest  in  the  work  of  the  Development  Committee,  and  the 
preliiuinary  ornanising  ojwrations  would  Ije  of  a  helpful  character. 

Aid.  J.  P.  Smith  (Barrow-in-Furness)  seconded  the  adoption  of  the 
rejiort. 

In  ninvin-'  t  Iv  iido|)l  ir,n  nf  thi'  rrpi.rt  and  balance-sheet  of  the  Electric 
^  '  '  "'  "  '  '  k  referred  to  the  work  done,  par- 
'  I  plugs  and  charging  machinery. 
'  "liieles  was  much  appreciated  by 
'  '\Mt  Heenied  to  create  considerable 
"  M.  hoi>ed  that  it  would  lie  possible 
"lis  large  towns,  HO  that  industrial 
'"  ■  "  "  !>  the  great  advantages  possessed 
l'l»ri  I ''.11  '  '""  '"  ''""  '""''"  "'  ""'■  committee, 
iilr'il.  I'll  ")'  'i  '"  "'"  I""*  "'  ""*">'  towns,  and  he 
•' 1""^  '|'i-''i<  I"' made  oiiuual  ones,  so  thol  the 


committee  could  rely  upon  carrying  on  the  work  under  proper  financial 
support. 

Mr.  S.  J.  Watson,  in  seconding,  said  he  would  like  to  emphasise  the 
splendid  work  accompKshed  on  behalf  of  the  committee  by  Mr.  Ayton,  to 
whom  they  were  under  a  great  debt  of  obhgation. 

The  following  Council  were  elected  : — 

I.M.E.A.  Council,  1915-16. 

President. — Mr.  A.  C.  Cramb  (Croydon). 

Senior  Vice-President. — Mr.  F.  M.  Long  (Norwich). 

Junior  Vice-President. — 'Sir.  A.  H.  Seabrook  (St.  Marylebone). 

Immediate  Past  Presidents. — Messrs.  G.  Wilkinson  (HarrogateV  K  A 
Chattock  (Birmingham),  H.  Riehardsou  (Dundee). 

Hon.  Solicitor. — ^Ald.  G.  Pearson  (Bristol). 

Hon.  Secretary. — Mr.  H.  Faraday  Proctor  (Bristol). 

Hon.  Treasurer. — Mr.  J.  E.  Edgcome  (Kingston-upon -Thames). 
"^Members  of  Council. — Engineers:  Jlessrs.  J.  W.  Beauchamp  (West 
Ham),  A.  S.  Blackman  (Sunderland),  S.  E.  Fedden  (Shellield).  T.  Roles 
(Bradford),  W.  A.  Vignoles  (Grimsby),  W.  Wyld  (Hampstead),  W.  W. 
Lackie  (Glasgow),  S.  L.  Pearce  (Manchester),"  S.  E.  Britton  (Chester). 
Committee  Representatives  :  Councillor  Crowther  (Shefiickl),  Aid.  Ellaway 
(Birmhigham),  Aid.  J.  P.  Smith  (Barrow-in-Furness),  Bailie  W.  B. 
Smith  (Glasgow),  Councillor  H.  R.  Barge  (Poplar),  Aid.  Sir  J.  Beecham 
(St.  Helens). 

In  regard  to  the  place  of  meeting  for  1916,  owing  to  the  war.  it  was 
decided  to  leave  this  matter  in  the  hands  of  the  President  and  Council. 
Mr.  Faraday  Proctor  thought  it  should  not  be  held  in  London,  which 
seemed  very  unsuitable,  as  members  got  so  scattered. 

Mr.  Faraday-  Proctor  then  read  a  letter  from  Mr.  Edgcome  on  the 
question  of  State  insurance  against  damage  by  fire  or  explosion  due  to 
hostile  aircraft,  in  which  the  writer  expressed  the  opinion  that  such  dam- 
age should  be  a  charge  on  the  country  as  a  whole.  It  should  not  1k' 
necessary  for  individuals  to  insure,  particularly  as  heavy  premiums' were 
asked  in  districts  where  the  risk  was  considered  to  be  greatest.  Mr. 
Proctor  said  this  letter  had  been  considered  by  the  Council,  who  were  in 
sympathy  with  Jlr.  Edgcome's  views,  and  the  following  resolutions  were 
submitted  to  the  meeting  : — 

■  That  this  meeting  is  of  opinion  that  the  Government  should  hold  them- 
selves financially  responsible  for  all  damage  to  real  and  personal  pro- 
perty situated  in  the  British  Isles  directly  attributable  to  the  present  war." 

"  That  a  copy  of  this  resolution  be  transmitted  to  the  Premier." 

Mr.  F.  Ayton  (Ipswich),  in  seconding,  said  his  town  was  greatly  in- 
terested in  this  question.  He  felt  that  the  rates  of  insurance  on  the  East 
Coast  were  much  too  heavy,  and  that  tlie  risk  shoiUd  be  distributed  all 
over  the  coimtry. 

Covmcillor  Cbowthkr  (Sheffield)  supported  the  resolutions.  Some 
parts  of  the  country  were  in  more  danger  from  air  invasions  than  others, 
and  perhaps  ought  to  take  their  own  risks,  but  they  had  to  bear  in  mind 
that  these  particular  districts  were  engaged  in  work  of  national  benefit. 
Such  places  as  Birmingham,  Sheffield  and  other  towns  were  producing 
mxmitions  of  war  to  be  used  tor  the  national  good,  and,  as  a  matter  of 
justice  any  danger  they  might  be  bringing  upon  themselves  in  so  doing 
should  be  a  national  charge. 

Aid.  Smith  (Liverpool)  thought  the  country's  burden  was  already 
heavy  enough  without  adding  to  it.  Men  who  were  making  nnmitions 
were  also  making  profits,  and  the  proper  course  was  not  to  take  such  a 
sweeping  resolution,  which  might  under  great  activity  by  the  enemy 
cause  huge  claims.  It  wouUl  be  more  convenient  if  those  desiring  to  be 
insured  were  insured  by  the  (iovernment  at  a  nominal  or  reasonable  rate. 
The  Government  certainly  ought  to  t  ako  the  matter  in  hand,  but  only  on  a 
definite  insurance  basis  for  a  definite  aiinnint  subject  to  a  definite  premium. 

Councillor  Barc.k  said  he  noticcil  that  the  other  day  the  Prime 
Minister,  in  reply  to  a  (puslion,  stated  that  the  Government  were  taking 
responsibility  for  meeting  lo.ss  sustained.  He  did  not  agree  with  the  last 
speaker  that  they  slionld  ilitTerentiate  as  between  different  jiarts  of  the 
country.  They  were  united  as  a  nation,  and  as  a  nation  ought  to  meet 
the  loss  sustained  by  individuals. 

The  resolutions  having  been  carried. 

Bailie  Smith  (Glasgow),  on  the  subject  of  coal  supplies,  said  he  repre- 
sented the  Association  in  this  mattt-r  as  a  member  of  the  deputation        ^ 
formed  at  a  inceting  held  there  a  few  weeks  ago.     They  had  had  an 
interview  with  the  Government  conimittce  controlling  tlie  export  of  coal, 
which  had  the  whole  matter  at  its  liimers'  ends,  and  the  .\ssoeiation  could 
trust  the  I  iovernment  to  keep  a  tight  grip  of  the  quest  imi  of  allowing  coal 
to  go  out  of  the  country  to  quest  innaliK'  neutrals.     La.sl  week  the  members 
of  the  deputation, had  met  2(10  M.  I'.'s     .\good  impression  was  made. and 
some  of  tiieni  had  Ix-en  called  up  again  on  Tuesday  to  attend  under  the 
same  conditions.      A  committee   of    12   was   formed.  11  M.P.'sandlli 
head    of    their   own    deputation.    Sir   Corln-tt    Woodall.       That   cit 
mittee  had  since  met,  and  it  was  hoixd  that  they  woulil  nqiort  in  a  \\<  ■  ' 
to  the  Goveriiinent  and  give  .some  recoinmendatiims  as  to  action.     In  < 
nimity  was  expressed  on  two  points,  the  necessity  of  getting  the  miin 
to  work  at  least  full   time,  and  the  necessity  to  control  prices,     it  w.. 
admitted  that  there  was  avoidable  absinteeisin  on  the  part  of  the  miners, 
who  were  not  working  full  time.     No  suggest  ion  of  compulsion  could  Ix- 
made,  but  it  was  jnit  to  the  memlMrs  that  ininers  might  li<>  (M'lsuaded to 
work  at  least  full  time,  so  that  tliere  shcuiUl  Ix'  enough  coal  to  supply  our 
own  deiiuuids  and  those  of  our  .Mlics.    In  regard  to  the  second  point. 
Sir  A,  Markham,  who  was  himself  a  olliery  owner,  tojdtlie  M.P.'sthat  a 
fictitious  and  unreasonable  price  was  liciiig  <'harged  by  colliery  owners, 
and  recommended  the  Government  to  form  some  organisation  thatwould 
control  and  fix  the  price  for  each  distri<t  baseil  on  the  price  of  coal  a  year 
ago  plus  the  extra  cost,  and  not  to  allow  any  speeulative  or  ficlitioua 
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prices  to  be  charged.  He  (Bailie  Smith)  emphasised  the  importance  of 
members  using  all  the  influence  they  could  with  their  local  M.P.'s  to  sup- 
port the  committee. 

Councillor  Dymoxd  (Hereford)  propo.sed  a  vote  of  thanks  to  the  acting 
president,  Mr.  Cramb.  who  had  performed  his  duties  in  a  manner  which 
cr>ni)nended  itself  to  all,  in  being  audible,  businesslike  and  brief.  Un- 
fortvniatelv,  they  only  met  Mr.  Cramb  in  a  sternly  business  way  this 
year,  but,  having  been  elected  president  for  the  ensuing  year,  he  hoped 
the  Convention  then  would  not  be  confined  to  business,  but  would  give 
the  President  an  opportunity  to  shine  on  the  social  side  in  the  same  way 
as  he  had  this  time  shone  on  the  business  side. 

Aid.  B.ARGE  proposed  a  vote  of  thanks  to  the  hon.  officers,  specially 
coupling  the  name  of  Mr.  Faraday  Proctor,  the  hon.  .secretary.  During 
the  past  year  the  officers  must  have  had  much  e.xtra  and  much  unfore- 
seen work  to  do,  and  they  had  proved  themselves  most  efficient. 

A  vote  of  thanks  to  the  President  and  Council  of  the  Institution  of 
Electrical  Engineers  for  allowing  the  meetings  to  be  held  at  the  Institu- 
tion brought  the  j)roceedings  to  a  close. 


CONTROL  APPARATUS  FOR  STEEL  MILL  AUXILIARY 
ROLLS. 


The  nianuiactine  of  steel  being  essentially  a  series  of  proccsseL;. 
immunity  from  defects  in  design  of  the  machii^ery  u.sed  far  any  stage 
in  the  process,  however  relatively  insignificant  its  function,  is  of 
vital  importance.  In  no  branch  of  the  mchistry  have  greater  im- 
provements been  made  during  recent  years  to'  produce  absolute 
reliability,  simplicity  and  greater  output  than  in  the  electrical  equi])- 
ments  for  controlling  the  reversible  motors  driving  the  live  rolls. 


Yic.  1,— B.T,-H.  C'oxT.vcToR  with  Hhvut  Operating  Con,  fitted 
WITH  Mechanically  Interlocked  Accelerating  Relay, 

Control  apparatus  for  this  service  is  subjected  to  the  most  severe 
conditions  to  which  electrical  apparatus  has  been  applied  for  com- 
mercial purposes,  as  the  motors  driving  the  rolls  have  to  be  started, 
checked,  started  again  or  reversed  as  often  as  20  to  ;i(l  times  a  minute 
throughout  a  day  of  20  hours.  The  controlling  device  originally 
used  was  the  well-known  hand  operated  dial  type  adopted  for  other 
industries,  consisting  of  contacts  for  reversing  the  armature  con- 
nections, and  introducing  or  cutting  out  resistance  in  scries  with 
the  motor  armature  for  starting  and  reversing  the  main  armature 
current  passing  through  these  contacts.  The  earliest  forms,  as  foi 
other  industries,  consisted  of  fixed  contacts  mounted  in  one  plane 
on  slate  or  other  insulating  material,  over  which  were  moved  con- 
tacts mounted  on  or  geared  to  the  operating  lever.  These  dial-ty|>e 
controllers  were  at  one  time  superseded  by  the  well-known  drum- 
tyi)e  controller  as  used  for  Iramears,  The  magnetic  blow-out  can  be 
more  conveniently  applied  to  this  form  of  controller,  whiehjias  the 
additional  advantage  that  the  wear  caused  by  arcing  on  the  moving 
contacts  ia  less,  due  to  the  fact  that  a  diiTereiit  contact  is  used  for 


each  division  of  resistance,  whereas  in  the  dial  type  the  same  moving 
contact  is  subjected  to  the  arcing  of  each  resistance  step, 

A  drum  tj'pe  of  controller,  however,  becomes  very  massive  whetf 
sufficient  coitrol  points  are  used  to  limit  the  current  which  flows- 
on  the  first  notch  to  a  low  value,  and  the  moving  parts  become  so 
heavy  as  to  e.iuse  fatigue  to  the  operator,  Tor  this  reason  the  dial 
type,  which  in  its  later  forms  was  a  sound  mechanical  structure,  was 
in  many  cases  preferred  to  the  drum  tyjie. 

The  usual  practice,  adopted  when  starting  a  motor,  of  delaying 
movement  of  co  itroller  handle  from  step  to  step  until  the  motor  has 
accelerated  and  the  current  decreased  to  approximately  its  steady 
value,  cannot  be  observed  in  this  service,  where  the  operator's  whole 
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Fig.  2. — Connections  of  B.T.-H.  Control  Panel  (A.C.)  for  use 
WITH  Reversible  Series  Motor  DRmso  Live  Roles. 

attention  must  be  applied  to  the  bil  et  bemg  rolled,  and  not  to  the 
protection  of  the  motor  or  gears.  >ome  form  of  automatic  protec- 
tion is,  therefore,  necessary,  and  thLs  must  be  applied  so  as  not  to 
delay  notching  an  instant  after  the  current  has  decreased  to  the 
required  limit  for  cutting  out  tlie  next  step^of  resistance.  For  this 
reason  dashpot  control  is  not  suitable. 

These  considerations  lead  to  the  conclusion  that  the  best  solutioa 
of  the  problem  is  obtained  by  the  use  of  a  manually-operated  master 
controller  and  electrically-operated  contactor  switches,  the  eon- 
factors  closing  partly  imder  the  influence  of  the  master  controller 
and  partly  of  the  main  current.  As  the  cycle  of  operations  is  vary- 
ing all  the  time  it  is  impossible  to  apply  a  device  tor  producing 
entirely  automatically  the  recjuired  results,  and  the  human  clement 
must  necessarily  be  introduced. 


Fig.  3. — B.T.-H,  Master  Controller  wnii  CnVKii  KK.Movi;m 

This  form  of  controlling  device  is  now  being  generally  ado|)ted  for 
the  control  of  auxiliary  rolls.  Such  a  system  to  1k'  satisfactory  for 
use  in  a  steel  works  must  be  free  from  the  ma.ss  of  snmll  wiring  and 
auxiliary  cfmtacts  usually  a.ssociated  with  the  earliest  forms  of 
autonnitie  devices.  A  contactor  having  the  necessary  rugged  char- 
acteristics and  simplicity  of  construction  for  the  .service,  is  found  in 
the  type  universally  adopted  for  railway  service,  which  has  solid 
main  contacts  pressed  together  by  strong  spiral  springs,  Fig.  1 
shows  the  type  in  question  for  direct-current  circuits  which  has  very 
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few  parts,  all  parts  being  easUy  accessible  for  inspection,  cleaning  and 
renewals. 

The  method  of  making  the  current  limit  relay  part  of  the  contactor, 
adopted  bv  the  British  Thomson-Houston  Co..  of  Rugby,  who  were 
the  first  to  introduce  contactor  systems  for  the  co:-.trol  of  live  roller 
gear  in  this  country,  enables  a  very  simple  wiring  sy.-<tem  to  be 
adopted,  as  shown  in  Fig.  2.  which  is  a  typical  diagram  for  live  roll 
service.  Referring-  to  the  diagram,  contactors  1  and  2  are  mecha- 
nically interlocked,  so  that  they  cannot  be  closed  together :  so  also 
are'contactors  3  and  4.  Each  current  limit  relay  consists  of  a  main 
coil  and  iron  plunger,  the  plunger  carrying  a  contact  disc  which 
l)ridges  two  contact  posts  when  in  its  lower  position.  The  plunger 
is  held  mechanically  in  its  upper  position  by  the  ino\'ing  arm  of  the 
contactor  when  the  contactor  is  open,  as  shown  in  the  photograph. 
When  the  contactor  closes  the  plungei:  is  mechanically  released,  and 
is  only  held  in  the  upper  position  by  the  magnetic  effect  of  the  main 
current.     When  the  mam  current  has  decreased  to  a  predetermined 


heavy  currents,  due  to  the  fact  that  the  current  is  controlled  within 
limits  by  the  relays.  The  quantity  of  steel  rolled  in  a  given  time  is 
increased,  as  the  operator  can  move  the  controller  handle  as  rapidly 
as  he  likes  without  fear  of  breaking  pinions  or  shafts,  the  motoi  being 
automatically  accelerated  or  reversed  in  the  shortest  safe  time. 
Another  important  feature  is  that  these  small  master  controllers  can 
be  used  by  the  operator  without  fatigue. 

Fig.  4  shows  a  typical  contactor  panel  for  alternating-current 
circuits  as  made  by  the  B.T.-H.  Co. 

Fig.  5  shows  a  control  equipment  for  direct  current  circuits  for  which 
another  form  of  current  limit  relay  iuised,  the  control  system  being 
otherwise  the  same  a?  described  above.  The  relays  in  this  case  are 
small  series-contactors,  the  main  contacts  of  which  are  in  the  control 
circuit,  the  operating  coUs  being  in  the  main  circuit.  These  series- 
contactor  relays,  which  are  shown  in  Fig.  6,  are  a  B.T.-H.  Co.  patent. 
They  have  the  property  that  they  can  be  adjusted  so  that  the  con- 
tacts will  remain  in  the  open  position  if  a  current  of  more  than  a 


15.T.-H.  Contactor  Panel. 


value  due  to  the  speeding  up  of  the  armature,  the  plunger  falls  to  its 
lowest  position,  thus  closing  the  operating  coil  circuit  of  the  next 
resiHtanee  contactor,  which  closes,  causmg  the  main  current  to  in- 
creaiie  and  accelerate  the  motor.  This  is  repeated  for  each  resistance 
Btep. 

The  type  of  master  controller  as  used  by  the  B.T.-H.  Co.  is  as 
shown  in  Fig.  3.  This  has  three  control  pomts— both  forward  and  re- 
verse. The  first  ])oint  closes  the  armature  circuit  through  a  very 
high  resistance.  This  serves  as  a  check  point  when  the  controller 
handle  is  thrown  from  forward  to  revcr.se.  The  second  ])oint  corre- 
sponds  to  slow  running  of  the  motor,  and  is  used  for  turning  the 
billet.  When  the  controller  is  on  the  third  step  the  rest  of  the 
resistanc*  contactors  notch  up  automatically  under  the  inlluence  of 
the  current  limit  relays. 

The  great  advantages  obtained  with  the  contactor  cqui])mcnt8 
over  the  hand-operated  main  controller  equipments  have  been  as 
follows  :  The  wiar  on  the  motor,  shaft  and  pinions,  and  the  conse- 
qui^nl  repairs  arc  pcally  reduced,  due  to  the  fad  that  the  current 
limit  relayrt  pri'Vcnl  these  ])Hrts  being  subjected  to  excessive  stres.ses. 
The  contactors  having  a  qui(^k  make-and-break  action,  and  hcitig 
tiltcil  with  se|iaral<'  lilow-out  devices,  are  more  suitable  for  con- 
IriiUiiig  heavy  ciMrrnls  without  excessive  wear  than  are  ordinary 
roiilrollerH,  anfl  although  belt^T  able  to  deal  with  heavy  currents 
than  the  hi\n<\-opcratcd  controller  they  are  not  subjected  to  such 
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Fig.  5.— Connections  of  B.T.-H.  Control  Panel  (D.C.)  for  rsE 
WITH  Reversible  Series  Motors  DRmsc.  Live  Rolls. 

desired  value  be  switched  through  the  operating  coil,  and  will  close 
automatically  when  the  current  has  decreased  to  a  desiied  value. 

In  Fig.  5  the  main  contactors  which  are  operated  by  shimt-wound 
coils  are  marked  1 — 9  inclusive.  The  contacts  of  the  relays  are 
marked  A,  the  maul  coils  of  the  relays  being  shown  immediately 
below  the  contacts,  A  main  contactor  in  closing  to  short-circuit 
one  of  the  divisions  of  the  starting  resistance  completes  a  circuit 


Fio.  6. — B.T.-H.  Series  Contactor. 

tliriuigli  the  ojierating  coil  of  the  relay  controlling  tlie  contactor 
next  to  close  in  the  sequence.  The  instantaneous  incrca-se  In  the 
line  current  caused  by  short-circuiting  a  division  of  the  starling 
resistance  causes  the  relay  contacts  to  remain  open  until  the  motor 
has  accelerated  and  the  liiu'  cm  rent  has  dccrea.sed  to  a  safe  value. 
The  relay  then  closes.  comi)leting  the  circuit  to  the  o])crating  coil  of 
a  niain  contactor  which  then  cIo.soh.  The  main  contactor  in  dosing 
energises  the  coil  of  thi'  next  relay,  and  so  on.  We  understand  tlia' 
the  control  system  shown  in  Fii;.  5  is  being  sviccc.ssfully  used  for 
rolling  mill  .service. 
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ENGINEERING  PLANT  AT  THE  REGENT  PALACE  HOTEL 


The  Regent  Palace  Hotel,  Lon  'on  is  said  to  be  the  largest  hotel 
in  Europe  ;  and  in  accommodating  some  1 ,500  resident  visitors,  in 
addition  to  a  large  restaurant  business,  it  would  certainly  ajDpear  to 
have  considerable  justification  for  the  claim.  The  engineering  plant 
also  presents  several  unique  features  in  addition  to  the  large  scale  on 
which  it  is  designed.  Few  outside  those  interested  in  hotel  equip- 
ment realise  the  extensive  nature  and  completeness  of  the  electrical 
heating  and  ventilating  systems  in  an  establishment  of  this  kind. 
The  Regent  Palace  Hotel  has  been  aptly  compared  with  a  battleship 
in  the  efficiency  and  up-to-dateness  of  the  engineering  plant.  In 
effect  it  is  largely  a  moHel  upon  which  new  and  equally  immense 
buildings  to  b?  erected  in  the  future  will  be  designed. 

The  heating,  ventilating  and  general  engineering  plant  was  de- 
signed by  and  installed  under  the  dii'ection  of  Jlr.  A.  H.  Barker,  B..A., 
B.Sc.  Wh.Sc.  consulting  engineer  and  professor  in  heating  a!id 
ventilating  engireering  at  the  London  University.  The  electrical 
equipment,  lighting  and  powjr,  wiring,  &c..  was  carried  out  by  the 
company  s  own  staff,  under  the  direction  of  the  chief  electrical 
engineer.  Mr.  Cushion.  To  the  directors  of  theStrana  Hotel  (Ltd.). 
and  these  two  gentlemen  we  are  indebted  for  particulars  of  the  plant, 
and  an  opportunity  of  inspecting  same. 

The  heating,  ventilating  and  hot  water  supply  work  was  executed 
by  Messrs.  J.  .Jeffreys  &  Co.  (Ltd.)  There  are  in  all  some  300  miles 
cf  pipes  in  the  building  and  15  miles  of  air  ducts.  The  warming  is 
effected  partly  by  hot  water  radiators,  partly  by  vacuum  steam,  and 
partly  by  electric  fires.  The  whole  of  the  reception  rooms  on  the 
basement,  mezzanine  and  gromid  floor  are  supplied  with  low-pressure 
hot-water  radiators  from  duplicate  steam  heaters  fixed  in  the  sub- 
basement.  The  circulation  is  by  natural  gravity  accelerated  when 
necescary  by  clcctrically-driven  pumps.  The  arrar.gement  is  .'.uih 
that  the  temperature  of  the  water  circulating  to  each  of  the  principal 
reception  rooms  is  under  independent  control.  The  1,028  bedrooms 
are  warmed  by  electric  fires,  and  the  bedroom  corridors  by  radiators 
on  the  vacuum -steam  principle.  Each  corridor  is  imder  separate 
control,  and  the  whole  service  is  operated 
from  the  sub-basement.  The  general  arrange- 
ment is  shown  in  Fig.  1. 

The  ventilation  of  the  principal  reception 
rooms  is  on  what  is  known  as  the  "  balanced 
system,"  Fresh  cooled  air  is  supplied  by 
two  large  general  fans.  Each  principal  room 
has  its  o\^^\  indejicndcnt  extract  fan.  Fresh 
air  is  thus  forced  ia  wliile  vitiated  air  is  simu] 
taneously  witlidrawn  from  the  room  in  any 
desired  quantity.  This  desirable  but  elaborate 
system  is  adopted  to  avoid  the  production 


required.  In  cold  weather  it  is  suitably  tempered  by  passing  over 
a  battery  of  warm  pipes.  From  the  air  washer  it  is  led  through  two 
centrifugid  fans,  and  driven  through  undergroimd  duets  to  aU  parts 
of  the  building.  The  ducts  are  so  arranged  that  either  Ian  can  be 
employed  for  the  supply  to  the  whole  building,  thus  minimising  the 
ri  ;k  of  heated  air.  There  are  two  ducts  for  each  room,  one  for  warm 
and  the  ether  for  cold  air.     Warmed  or  cooled  air  can  Ve  admitted 
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Fio.  i. — Plan  os  VENTiLATrNC  Tbunks  in  B.\skmi;nt. 


draughts.  For  ventilation  of  the  main  reception  rooms  fresh  air  is 
admitted  into  a  large  settling  chamber.  In  it  all  th^  heavier  dust 
and  other  impurities  are  allowed  to  settle.  Tlx^  air  next  pa-sses 
througli  one  of  the  largest  air  washers  in  the  worlil,  where  it  is  thor- 
oughly cleansed  of  dust  and  other  impurities,  ciiole<l  and  humidilied. 
In  the  hot  days  of  Kunimer  provision  is  made  for  cooling  the  air 
through  a  considerable  range  by  refrigerator,  ci  Id  water,  or  ice,  as 


Fig.  2. — -View  of  Ventil.4Ting  Trunk,  showing  Dampers. 

in  any  proportion  to  any  of  the  principal  rooms  independently  of  one 
another,  so  that  one  room  can  be  supplied  with  cold  aii'  and  an  ad- 
jacent one  simultaneously  with  warm  air. 

The  kitchen  is  of  unusual  height  and  size,  and  fitted  with  probably 
as  fine  a  cooking  plant  as  is  to  be  found  anywhere  in  the  world. 

Steam,  gas,  electricity  and 
coal  fuel  are  all  employed. 
The  whole  of  the  ceiling  is 
false,  with  a  ventilating 
space  over  the  entire  area. 
It  is  perforated  by  innu- 
merable holes  east  in  re- 
movable panels,  so  that 
the  entire  ceiling  can  be 
periodically  taken  down 
for  cleaning. 

From  this  false  ceiling- 
space  the  air  is  drawn 
along  a  large  duct  to  a 
fan,  similar  to  those  em- 
loyed  in  the  ventilation 
of  a  mine,  fixed  on  the 
mezzanine  floor.  This  fan 
is  of  sufficient  |)ower  to 
change  the  whole  of  the 
air  in  the  kitchen  and  sur- 
rounding rooms  every  I.V 
minutes.  The  air  is  de- 
li\(Mcd  into  a  large  duct 
which  conducts  it  t() 
the  extreme  top  of  the 
building.  The  smell  of 
cooking  is  thus  entirely 
avoided., 

A  special  feature  is  a 
iirge  room  for  airing  all 
the  Unon  used  in  the 
hotel.  This  is  fed  by  a 
continuous  stream  of 
warm  fresh  air  su|)plicd 
by  a  fan,  driven  by 
a  5  11,1'.  motor  and  steam 
heater,  so  that  all  the 
linen  required  throughoit 
the  building  is  thoroughly  aired  before  being  used.  Kach  becl- 
room  is  8ei>arately  ventilated  by  a  trunk  carrying  vitiated  air 
to  the  top  of  the  building.  Fresh  air  is  introduced  at  the  will 
of  the  occu]iant  cither  fre  m  the  warmed  corridor  oi  from  the 
adjacent  ttrea,s.  The  lavatories,  baths  and  w.c.'s  tlwonghont  the 
building  an^  similarly  ventilated  by  extract  fans,  wliicli  withdraw 
the  air  to  the  roof. 
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As  everv  bedroom  has  its  own  hot  water  supply  tap,  and  as  there 
is'moiethan  Hberil  bath  accommoclation.  the  provision  of  hot  vat^r 
was  one  of  the  mo  ;t  difficult  problems  in  the  entire  instal  ation.  The 
supply  to  the  hotel,  and  to  every  bedroom  in  it.  is  furnished  by  tlu-ee 
yen  large  "  calorifiers.-  or  steam  heaters,  fixed  in  the  sub-basement 
heater  room,  adjacent  to  the  main  boUers.  The  temperatur  •  of  the 
water  is  automatically  controlled  by  electrical  ^f  ^"f-  ,  There  are 
also  two  large  storage  cylinders  fixed  on  the  roof,  hoklmg  20.000 
gallons  of  hot  water.     The  hot  water  is  circulated  to  the  taps  by 


can  be  effected  without  a  workman  being  seen.  All  this  immense 
mass  of  pipes  is  fixed  in  the  sub-basement  and  in'concealed  vertical 
ducts  and  under  floors.  The  visitor  does  not  see  any  one  of^the  300 
miles  of  pipe  which  minister  to  his  comfort  and  convenience 

The  pneumatic  despatch  serWce  consists  of  two  sizes  of  tubing- 
Si  m.  outside  diameter  and  1^  in.  In  the  mstallation  there  are  over 
4  000  ft.  of  tubing,  1,000  connecting  sleeves,  and  175  bends.  The 
carriers  are  drawn  through  the  tube  by  suction,  which  is  maintained 
by  means  of  a  blower  driven  by  a  6  h.p.  motor. 

Some  idea  of  the  extensiveness  of  the  lighting  and  power  installa- 
tion may  bo  uauaed  bv  reference  to  a  few  figures.     There  are  1,02S 


natural  gravity,  accelerated,  when  necessary,  by  a  pump.  It  is  thus 
led  to  every  bedroom  and  to  the  innumerable  sinks,  lavatories  and 
baths  fixedin  every  part  of  the  building. 

Control— The  method  by  which  the  whole  of  this  huge  plant^is 
brought  under  the  controlof  a  single  man  is  one  of  the  features'of 
the  plant.  In  the  heart  of  the  building  Ls  situated  the  '"  control 
room,"  or  engineer's  office.  Here  are  fixed  electrical  instruments 
enablmg  the  engineer  in  charge  to  determine,  without  leaving  his 
seat,  what  is  the  temperature  at  any  one  of  about  2.50  points  in  all 
l)arts  of  the  building.  Any  five  of  these  points  can  be  simultaneously 
connected  at  will  to  a  multiplex  .self-recording  instrument  enabling 
a  simultaneous  permanent  record  of  temperature  changes  at  all  these 


Fig.  5. — Switch  Room  Xu.  1. 

bedrooms,  any  one  of  which  is  arranged  to  be  provided  with  a  U  kw. 
Belling  fire.  The  total  amount  of  cable  used  is  over  180  miles  run  in 
upwards  of  300,000  ft.  of  screwed  conduit.  There  are  also 'a  large 
number  of  electric  motors  for  driving  fans,  &c.,  in  addition  to  those 
required  for  the  32  lifts  in  the  building. 

The  whole  of  the  current  is  supplied  at  220  volts  by  the  St.  James  s 
and  Pall  Mall  Supply  Co.  (Ltd.),  m  Carnaby-street  close  by  the  hotel.. 
Two  0-8  sq.  ill.  cables  are  run  directly  and  independently  into  the 
building  from  the  Carnaby-street  sub-station  for  the  heating  circuit, 
and  the  other  main  cables  are  proportionately  large.  They  are  taken- 
into  two  sejiarate  switchrooras  through  the  company's  maui  switch 
fuse  and  a  circuit  breaker.      Ther;-  systems  are  pro\-ided.  for  general 


Fi(i.  4. — The  Calobiwkks. 

p.Miii^  to  lie  obtained.  Here  arc  also  fixed  instruments  for  measuring 
ihe  volume  of  air  being  BUi>plied  at  any  time  to  each  of  the  reception 
rnoiriH  and  itH  teinperature.  The  room  also  contains  indicators 
AbciwinK  the  wiitiT  level  in  eacli  one  of  the  Hi  large  water  tanks  fixed 
in  all  partH  of  the  liuiltliiig,  tlii^  boiler  ]>reHHure.  the  tcmperalurc  of 
llw  hot  water  Mupply.  and  the  i>roiiortion  of  CO.,  in  tlic  flue  ga.scs  in 
till-  iliimiH-y.  ThiiH  the  I'ngiiU'cr  in  charge  has  a  complele  view  of 
iln-  uiirkiim  of  tin-  cnliri-  plant,  lie  in  in  Iclephonie  eomnUMiication 
i>iil.  Ml  ■„.,.»  1,1  III.    I... .1,1.,,,.       'I'l,.-  ,,|.,.,1   ,-V,.  ,|,..i, -,,.■.!  ilinl  r.-|.Mii'^ 


Ik 
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li.'htin"  ■■  police  "  or  "  council  "  lighting,  and  for  the  general  po«cr 
se^rvicc"'  Each  has  a  capacity  of  .-UK)  anijien-s,  making  the  total 
capacity,  apart  from  the  special  servic<>  to  the  electric  fires,  of  1,800 
amperes.  It  may  be  mentioned  that  the  "police  or  "  eoV"e'l 
service  is  a  separate  service  required  by  the  regulations  in  alljiublic 
buildings  oi  tWs  kind.  ,      ■        ,         , 

The  main  service  is  taken  into  three  main  distribution  boards; 
from  these  are  taken  cables  which  serve  each  floor  ind.'pendently. 
JA-.rv  floor  is  also  seimralely  metered  and  protected  by  enclosed 
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cartridge  fuses  of  G.E.C.  make.  The  distribution  board  controlling 
the  heating  circuits  Ls  in  a  sejjarate  chamber  in  the  sub-baseraent,  and 
consists  of  60  separate  D.P.  fuses  and  switches  and  is  over  30  ft.  long. 
From  this  board  are  taken  56  pairs  of  191(3  cables  to  the  various 
floors,  and  on  each  floor  there  are  six  sub-distribution  boards.  The 
sizes  of  the  cables  and  feeders  are  designed  to  allow  the  whole  of  tlie 
heaters  to  be  turned  on  at  one  time. 

The  most  important  section  of  the  power  is  that  required  for 
driving  the  ventilating  fans  and  lifts,  which  systems  are  described 
above.  The  electric  motor  nevertheless  plays  an  important  part  in 
the  kitchen  equipment.  &c.  :    for  example,  there  is  a  -t  H.P.   motoi' 


Fir:.   7. — TliSTRiBVTiox  BoARn. 

driving  a  ''  Hall  '"  refrigerator,  an  ice-making  machine,  an  almond 
crusher  and  a  '"  whisk."  The  latter  is  provided  with  an  ingenious 
form  of  friction  drive,  which  enables  the  speed  to  be  adjusted  within 
very  narrow  limits.  In  the  French  bakery  there  is  a  2  H.P.  motor- 
driven  bacon  cutter  and  a  mincing  maehuie.  The  refrigerating 
plant  for  the  cold  storage  rooms  is  driven  by  an  18h.p.  motor  with  a 
brine  circulating  pump  driven  by  a  2Jh.p.  motor.  There  are  also 
a  large  number  of  buffing  machines  for  boot  cleaning,  driven  elec- 
trically. The  vacuum  cleaning  plant,  which  feeds  four  points  on 
each  floor,  is  operated  by  an  8  H.p.  motor. 

For  the  lighting  of  the  building  some  6,000  Osram  lamps  have 
Iwen  installed,  and  the  wirinsr  has  been  laid  out  in  two  svstems  lo 


In,     s.      Mot., IIS  nr  Shi-.\i.  i.   I.ii  i-. 

'oniply  with  llie  L.C.C.  regulations.  The  required  i  u  nlier  of  l.iinps 
in  all  the  public  portions  of  the  hotel  arc  supplied  from  what  is  known 
as  the  "  council  main."  which  feeds  two  |Tine;pal  distribution  boiirds. 
There  are  al.so  two  general  lighting  boards,  froiu  which  a  supply  is 
Kiven  to  the  rest  of  the  lamiw  in  the  building.  Convenient  control 
for  all  the  bedroom  lights  is  provided — a  fact  which  will  add  mate- 
rially lo  the  comfort  of  hotel  guests.  ICaeh  room  is  provided  with 
two  lamps,  eithiT  of  w  liieh  is  controlled  from  a  three-point  switch  at 
the  bedside.     A  certain  nunil  er  of  ero.ss  and  corner  corridor  lights 


are  supplied  from  the  alternate  one  of  the  two  distmct  systems  into 
which  the  lighting  supply  is  divided.  In  this  simple  manner  the 
important  lights  in  corridors  are  rendered  independent  of  the  same 
general  circuit  which  supplies  bedi-ooms  immediatelv  adjoining  those 
corridors.  These  special  corridor  lights  are  controlled  by  master 
switches  at  central  points.  The  general  scheme  of  illumination  is 
on  the  semi-du'ect  system,  and  for  this  purpose  a  variety  of  designs 
of  fittings  by  the  Bromsgrove  GuUd  have  been  installed.  In  the 
dome  of  the  Rotimda  Court  a  novel  plan  has  been  adopted  of  mtro- 
ducing  opal  bulls-eyes  into  the  risers  which  support  the  glazing  of 
the  dome.  Behmd  each  opal  is  a  .30-watt  lamp.  Aromid  the  dome 
cornice  is  a  ring  of  lamps,  which  are  concealed  from  view  at  the  floor 
level,  but  which  throw  a  considerable  volume  of  light  upwards  into 
the  dome. 

Wiring. — The  whole  of  the  wuing  is  carried  out  m  screwed  steel 
"  Geekoduct  "  conduit,  with  brass  imions.  which  are  designed  to 
secure  lastmg  mechanical  and  electrical  continuity  throughout  the 
system.  Throughout  the  whole  scheme  a  special  water-tight  junction 
box  has  been  used  at  frequent  intervals.  This,  together  with  the 
conduit  layout,  jierniits  of  the  withdrawal  of  any  length  of  wire  or 
cable  without  any  disturbance  of  the  permanent  structure,  decora- 
tions of  the  building,  the  plaster  or  cement  in  which  the  conduit  is 
iiiu'ied. 

There  are  five  electric  passenger  lifts,  each  constructed  to  carry  a 
load  of  15  cwt.  at  a  speed  of  300  ft.  per  minute,  the  height  of  travel 
varying  from  85  ft.  to  122  ft.  3  in. — this  lift  travelling  from  the  base- 
ment to  the  roof.  The  cages  are  fitted  with  Waygood-Otis  safety 
apparatus,  designed  to  arrest  the  descent  of  the  cage  in  case  of  failm-e 
of  the  suspension  ropes.     The  winduig  machines  are  of  the  firm's 


KlO.    'J. Kl.ECTHU'     UlHIT    (i, KAN  lilts. 

latest  pattern,  with  powerful  motors  coupled  to  machine-cut  worm 
atid  wheel  winduig  gear  of  highest  efficiency,  and  designed  for  smooth 
ru.niing.  Each  lift  is  controlled  by  a  pilot  switch  in  the  cage,  operated 
by  a  rcmovalile  handle  actuating  the  maui  controller,  which  is 
specially  designed  to  secure  smooth  and  gradual  starting  and  stop- 
ping, this,  of  course,  being  an  essential  feature  in  electric  lifts  ruiining 
at  high  speeds. 

In  connection  with  the  passenger  lifts,  a  signalling  arrangement  is 
em|)loye(l.  which  is  the  latest  device  for  this  purpose.  In  each  cage 
is  lilted  a  fliushlight  annunciator  signal  fixture.  When  a  passenger 
wishes  to  call  a  lift  \w  pushes  the  button  on  the  enclosure  and  this 
illuminates  in  each  cage  a  miniature  lampreprcsenting  that  particular 
Hour,  and  also  o])crates  a  small  buzzer  to  call  the  attcniion  of  the 
ci]ieiator  to  the  signal.  The  first  cage  arriving  at  the  floor  from  which 
the  signal  is  given  will  stop  and  pick  up  the  pa.ssengcr.  and  upon 
leaving  the  floor  will  autonuitically  exlinguish  the  signal  Uunps  in  all 
cages.  The  uulicator  in  each  cage  shows  to  the  operator  the  direc- 
tion in  which  the  passer  gjr  wishes  to  travel  as  well  as  the  floor  on 
which  he  is  standing. 

There  is  also  an  electric  luggage  lift  carrying  a  load  of  l.")cwt.  at 
a  speed  of  .■ft)"  ft.  Jier  minute,  and  two  electric  goods  lifts  of  the  same 
duly  which  travel  from  the  basement  lo  the  ninth  floor.  In  all  there 
are  32  lifts,  including  service  and  rcstaiiranl  lifts. 

.Mr.  A.  II.  Barker,  the  consulting  engineer  for  heating  and  ventilat- 
ing, took  the  chair  at  the  luncheon  given  to  the  technical  ])reHS  on  the 
14th  insf..  luid  among  those  jircscnt  were  Prof.  Coker  and  Prof. 
.Simpson.     Jlr.  Barker  explained  that  many  conflicting  conditions 
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had  to  be  taken  into  account.  In  working  out  a  scheme  for  a  building 
of  this  kind  extreme  flexibility  was  essential.  Xot  only  was  it 
necessary  to  control  the  temperature  but  also  to  control  the  flow  of 
air  in  any  one  room,  which  control  was  obtained  by  maintaining  any 
desired  air  pressure  in  any  part  of  the  hotel.  For  example,  it  was 
necessary  to  have  a  higher  pressme  in  the  grill  room  than  in  the 
adjacent  kitchen.  Both  volume  and  pressure  ought,  therefore,  to 
be  taken  into  accoimt.  Further,  it  was  necessary  to  control  the 
humidity,  and  to  ensure  complete  freedom  from  breakdown.  The 
air  was  absolutely  clean  owing  to  tlie  treatment  that  it  received, 
dust  coimters  failing  to  reveal  the  presence  of  any  dust,  and  all  parts 
of  the  air  flues  could  be  easily  reached  for  cleaning  by  hand.  The 
air  for  the  boilers  is  pre-heated  by  passing  through  a  duct  in  the  maia 
flue  and  thereby  about  40  tons  of  coal  is  saved  per  annum  out  of  1 .2.^0. 


NEW  RESEARCHES  ON  THE  DmiGIBn^ITY  OF 
ELECTRIC  WAVES.* 

liV  PRdK.  Al.KXAXDER  ARTOM. 

From  the  very  beginning  of  wireless  telegraphy  I  set  myself  the 
•isk  of  studying  some  problems  the  resolution  of  which  might  the 
liettcr  assure  the  coiitintiity  and  independence  of  fimctioning  of 
wireless  stations.  I  interested  myself  chiefly  in  the  raamier  of 
directing  electric  waves,  this  being,  in  my  Wew,  one  of  the  most  im- 
])ortant  properties  for  enabling  radiotelegraphic  commtmications 
between  various  stations  to  be  accomplished  without  reciprocal  dis- 
turbance. I  proposed  various  methods  for  obtaining  the  dirigi- 
bility  of  electric  waves,  methods  on  which  I  experimented,  with 
results  in  perfect  accordance  with  my  previous  theoretical  concep- 
tions, with  the  help  of  the  Italian  Royal  Xavy,  as  I  have  explained  in 
previous  notes.! 

In  the  note  of  June  17,  lOOli,  I  emphasised  the  great  importance, 
from  the  view  of  the  dirigibility  of  electric  waves,  of  the  form  of 
aerials,  of  their  relative  position  and  of  their  situation  with  re.spect 
to  the  earth. 


1-iG.  1. 

The  object  of  the  present  note  is  to  describe  some  sim]ilc  but  ini- 
jjortant  forms  of  dirigible  radiotelegraphic  aerials  w-hich  I  ha\e 
devised  and  experimented  on  between  stations  placed  so  far  apart 
ii.s  hundreds  of  kilometres. 

The  .shapes  of  the?  radiotelegraphic  aerials  which  I  have  devisjd 
n-  in  general  ci»ni])Oscd  of  two  or  more  inclined  conductors,  sym- 
ni-lrically  placed  in  regard  to  a  vertical  plane,  or  of  oscillating  cir- 
'  nits  of  suitable  shajies. 

I.  A  .simple  form  of  radiotelegraphic  aerial  is  that  of  Fig.  1,  con- 
sisting of  an  i.'ioscek's  triangle  open  at  the  summit.  This  I  thought  of 
lui  far  back  as  1898  and  employed  in  1 902.  When  the  two  branches  of 
the  aerial  are  fed  by  currents  of  opposite  phase  the  diagram  of  dirigi- 
bilily  of  the  electric  waves  radiated  is  that  shown  in  Fig.  2.  This 
i.s  a  particular  case  of  the  general  method  indicated  by  me  in  previous 
notes,  and  ba-ied  on  the  employment  of  two  electric  o.scillations  with 
displaced  phase.  The  tlicon-  of  my  method  ha.s  been  later  confirmed 
by  KcclcM,  l)y  fiarbii-sso  and  others.  The  curves  of  dirigibility  were 
later  also  determined  by  meaauring  the  intensity  of  the  radiation  in 
the  different  directions  by  a  Uuddell  thermo-galvanometer. 

These  curves,  as  we  see  in  l''ig.  2,  have  the  shape  of  two  ellipses 
with  common  tangent,  the  greater  axis  lying  in  the  plane  of  the  tri- 
angular aerial,  and  of  which  the  base  of  the  triangle  coincides  with  the 
coniMion  axis  of  the  two  ellijws.  In  other  words,  the  radiation  ex- 
fends  all  along  the  direction  of  the  plane  of  the  radiotelegraphic 
aerial,  on  thr  right  as  well  as  on  the  left.  In  the  direction  i)erpen- 
diculiir  to  the  plane  of  the  aerial  the  radiation  is  practically  nil. 
I  lni.H.  to  call  to  mind  a  practical  examide,  in  the  direction  of  the  plane 

•  Krom  the  "  Kemliconti  elcllii  R.  Accademia  dci  Lincci,"  1915 
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of  the  aerial  and  in  those  near  it  radiotelegrams  can  be  sent  to  a 
distance  of  400  or  more  kilometres  with  the  cost  of  energy  inferior  to 
that  employed  in  ordinary  radiotelegraphic  stations,  while  m  the 
direction  perpendicular  to  the  plane  of  the  aerial  and  in  that  com- 
prised in  a  fairly  wide  sector,  the  radiation  is  practically  nil,  even 
at  a  distance  of  1km.  The  same  tri:uigular  aerial  used  as  a  receiving 
aerial  (Fig.  3)  has  identical  projjerties  with  regard  to  the  reception 
of  wireless  telegrams. 

Such  an  aerial  receives  in  perfect  condition  the  radiotelegrams 
from  radiotelegraphic  stations  situated  in  the  direction  of  the  aerial 
and  in  those  adjacent  to  it.  This  happens  because  the  electric  waves 
which  come  from  those  directions  strike  the'aerials  in  successive 


Fig.  2. 

instants  of  time  and  generate  currents  dilTcring  in  phase,  whicb 
either  directly  or  by  induction  are  transmitted  to  the  apparatus 
detecting  the  electric  waves:  this  can  beof  the  crystal,  or  any  other, 
type.  The  electric  oscillations  coming  from  the  radiotelegraphie 
stations  .situated  near  the  plane  of  symmetiy,  perpendicular  to  the 
plane  of  the  aerial,  strike  the  two  branches  of  the  aerial  sensibly  at 
the  same  instant,  and  provoke  in  the  receiving  apparatus  ditfercntial 
effects — that  is  to  say,  opposing  currents — and  in  this  case  sensibly 
equal  and  of  the  same  phase.  In  other  words,  the  radiotelegrai)hic 
stations,  situated  in  the  positions  above  indicated,  have  no  influence 
on  the  receiving  apparatus. 

This  fact  is  of  considerable  jiractical  importance,  because,  thanks  to 
this  property,  radiotelegraphic  serWces  can  be  made  independent  of 
disturbances  from  stations  with  which  there  is  no  desire  to  com- 
nnmicate. 


2.  A  veiy  iiii|ioitaiil  i)ro))erty  of  this  shajic  of  dirigible  radio- 
telegrajihic  aerial  is  the  one  1  described  in  .lanuaiy,  1907,  and 
realised  with  complete- success  shortly  afterwards  at  the  stations  of 
the  Italian  Hoyal  Murine  on  the  coast  of  the  Adriatic. 

L<;t  us  imagine  as  revolving  round  the  vertical  axis  of  symmetry, 
one  of  the  two  rectangular  triangles  in  which  the  isosceles  triangle 
can  be  divided  by  tracing  the  altitude  of  the  triangle.  We  thus  have 
an  aerial  (Kig.  4)  consisting  of  the  liy|i(itciuise  and  of  a  cathetus  of 
two  rectangular  triangles. the  planes  of  which  form  a  dihedral  angle. 

I'y  varying  the  value  of  the  dihedral  angle  we  can  construct  a 
diagram  (I'^ig.  !>)  of  the  distribution  of  r.ullated  energy,  such  us  to 
satisfy  all  the  exigencies  of  practice.     Thus,  for  example,  by  dimin- 
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ishing  the  value  of  the  dihedral  angle  between  the  two  branches  of 
the  aerial  the  curve  of  direction  will  be  either  restricted  or  elongated. 
In  other  words,  it  is  possible,  as  experiments  have  proved,  for  radio- 
telegrams  to  arrive  exclusively  from  determined  regions,  avoiding  all 
possiliilily  of  being  intercepted  by  apparatus  situated  outside  the 
selected  zones. 

It  is  important  to  remember  at  this  point  what  I  pomted  out  as 
far  back  as  19(M — namely,  that  the  directive  properties  of  these 
ai-rials  can  be  made  even  more  perfect  by  making  several  couples  of 
such  aerials  work  together,  taking  into  accoimt  the  phases  of  the 
nscillatoiy  currents.  Tliey  c:xn  then  be  placed  either  on  the  same 
))lane  or  in  parallel  planes,  or  making  an  angle,  so  that  the  results  of 
their  separate  working  unite  in  the  required  directions. 


:).  1  have  also  experimented  with  another  dirigible  radiotelegi'aphic 
aerial  with  good  results,  so  as  to  secure  the  continuity  and  indepen- 
dence of  operation  of  radiotelegraphic  apparatus  from  the  injuiious 
effects  of  atmospheric  electricity  and  those  due  to  electric  oscillations 
radiated  from  stations  with  which  there  is  no  desire  to  commimicate. 
Such  a  radiotelegraphic  aerial  is  represented  m  Fig.  G.  In  this 
aerial  the  upper  extremities  of  the  triangle  of  Fig.  1  are  but  bent  back 
and  put  into  commiuiication  with  the  earth  by  means  of  two  con- 
ductors. The  receiving  apparatus  is  connected  by  means  of  an 
inductively  coupled  circuit  to  the  central  part  of  the  horizontal 
conductor. 

Like  the  aerial  of  Fig.  3,  it  makes  the  receiving  apparatus  sensi;  ive 
to  the  waves  which  arrive  from  the  stations  situated  near  the  ])lane 
of  the  aerial,  and  it  excludes  the  waves  coming  intin  the  stations 
Bituated  outside  the  plane  of  the  aerial. 


^  vi<«'4.y..irv„v< 


In  this  ca-se,  the  aerial,  instead  of  being  partially  closed,  consti- 
'  '"*''  a  circuit  that  is  wholly  metallic,  internipf  cd  only  by  conden.sci-s. 
I IH  action  as  a  receiving  aerial  is  due  to  the  Iv.M.I'.s  gcncratefl  by  the 
-anations  of  the  magnetic  flux  which  crosses  the  surface  {■losed  in 
'y  the  aerial.  An  aerial  of  this  form  lends  itself  well,  as  experi- 
ments of  several  years  have  jiroved,  to  the  diminution  to  a  marked 
extent  of  the  harmful  effects  of  atmospheric  electricity  on  the  re- 
'eiver.  It  in  also  singularly  well  atlapted  for  obtaining  sintony  with 
I'lcctric  waves  of  grr^at  length,  without  having  to  increase  the  8urface 
of  the  aerial  to  an  excessive  extent. 


In  my  dirigible  radiotelegraphic  stations,  when  wishing  to  trans- 
mit or  receive  wkeless  telegrams  from  different  directions  in  azi- 
muth, several  dirigible  aerials  are  placed  romid  a  single  mast  by 
which  they  are  supported.  Li  general  terms  the  dirigible  radio- 
telegraphic  stations  which  I  have  devised  assume  the  appearance  of  a 
large  cone  with  its  vertex  of  the  summit,  and  the  generating  lines 
consist  of  inclit-ed  wires  of  various  aerials  which  serve  to  operate  in 
various  directions. 

The  directive  and  selective  properties  of  the  dirigible  aerials  thin 
placed  can  be  utilised  by  using  the  aforesaid  aerials  independently  of 
one  another.  The  extremities  of  each  aerial  are  taken  to  suitab'e 
commutators  which  connect  them  as  desired  either  (o  the  generating 
circuits  or  to  receiving  circuits.  Li  the  dirigible  stations  above  d(° 
scribed  the  different  aerials  can  be  imited.  on  the  other  hand,  in  such 
a  way  as  to  utilise  the  effects  either  of  combination  or  of  inter- 
ference of  the  waves  radiated  or  received.  Li  both  these  methods  of 
utilising  the  directive  and  selective  projierties  of  these  aerials  we  can 
determine  with  precision  the  position  in  which  is  to  be  fouinl  the 
radiotelegraphic  station  transmitting  the  radiotelegrara. 


THE  BRIQUETTING  OF  METAL  WASTE.* 

I'.V    E.    F.    HIRSIII. 

In  order  to  utilise  most  efficiently  small  metal  waste,  such  as 
tuming.s,  filings,  &c.,  the  Eoiay  process  has  been  worked  out, 
according  to  which  the  waste  is  formed  into  briquettes  solely  by  the 
a])plication  of  high  pressiu-e,  i.e.,  without  the  use  of  any' binding 
material.  The  amoimt  of  compression  to  which  it  is  Gubjected  is 
substantially  as  follows:  11-5  kilos  of  bronze  turnings  in  a  loose 
condition  take  up  a  space  of  12  litres,  and  when  shaken  together 
i)  litres.  When  compressed  into  a  briquette,  however,  they  only 
occupy  a  .space  of  1-89  litres,  i.e..  their  volume  is  about  one-sixth  of 
what  it  was  originally.  Tlie  i^ain  advantage  of  such  briquetting  is 
that,  by  reason  of  the  smaller  surface  exposed  to  the  air  when  the 
metal  is  heated  to  melt  it  down,  the  loss  by  oxidation  is  generally 
leduced  to  one-half,  in  some  cases  it  is  reduced  considerably  more, 
e.g.,  in  one  test  the  loss  by  oxidation  with  loose  brass  wav.te  was 
19-2  per  cent.,  but  with  briquetted  waste  only  o-i  per  cent.  Another 
advantage  is  the  reduction  which  is  obtained  in  the  time  required  for 
melting.  Thus  for  charges  of  200  kilos  of  an  alloy  melted  m  the  same 
furnace,  the  solid  metal  charge  took  1  hour  10  min.  to  melt,  and  the 
briquette  .50  mm.  The  average  shortening  of  the  time  of  nielling  is 
:!(•  per  cent.  A  further  iwlvantage  of  the  bri<|uetting  is  a  consilcrable 
improvement  in  the  quality  of  the  metal,  i.e..  density  and  freedom 
f ii>m  blow  holes  and  pores. 

The  tensile  strength  of  bars  nuiCe  from  metal  ])roduceil  from 
briquetted  waste  wa-s  also  found  to  be  about  15  per  cent,  higher 
than  bars  made  from  metal  produced  from  loose  waste,  the  ex- 
tension being  increased  20  per  cent.  The  average  analysis  of  ihi 
waste  being  as  follows  : — 
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ri:e  following  results  were  obtained  in  tests  of  waste  from  drav.n 
l)iass  rod  : — 

Loose  waste.  Briquettes. 

Percentage  loss  by  oxidation )3-0  4-7 

or,  I.! 


Mean  value 

1'ime  required  for  melting  in  min. 


11-5 
83  0 


The  melts  were  made  in  ordinary  shaft  furnaces  with  natural 
draught,  and  heated  by  coke,  the  bra.ss  used  containing  about  40  \>it 
cent,  of  /.inc. 

The  results  obtauietl  with  aluminium  waste  were  as  follows  : — 

LooKo  waHlo.  Briquettes. 


Porcontago  loss  by  oxidation 

Time  required  for  melting  in  min. 


13-8 
500 


81 
350 


.Another  advantage  consists  in  that  tlic  loss  of  metal  by  dropping, 
which  amounts  to  about  2  per  cent,  with  loo.se  waste,  ii  avoided.  A 
further  advantage  is  that  very  uniform  alloj's  can  Ix!  produced  with  a 
suigle  melt,  that  is  to  say,  without  having  to  remelt  the  first  metal 
obluineil  in  order  to  render  it  of  imlform  coni|)osition. 

*  Ab.Mtract  f)f  nn  nrtiilc  in  the  "  KleUtroteclmischc  Zeifschrlft," 
Vol.  XXXV.,  pp.  1002  1001. 
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In  order  that  we  may  be  able  to  supply  the  newspaper  trade  eflectively 
and  meet  the  requirements  of  the  Post  OfSce,  we  are  sending  THB 
ELECTRICIAN  to  press  a  few  hours  earlier  every  week.  All  editorial 
and  news  matter  for  the  next  current  issue  of  THE  ELECTRICIAN 
must  reach  us  as  much  earlier  as  possible,but  not  later  than  WEDNES- 
DAY NOON,  and  advertisement  text  and  blocks  must  reach  the 
ofBces  as  much  earlier  as  possible,  but  not  later  than  TUESDAY 
EVENING,  during  the  continuance  of  the  War.  Advertisement! 
of  all  kinds  of  which  no  proofs  are  required  before  first  insertion 
can  be  accepted  up  to  FIRST  POST  THURSDAY  MORNING. 


THE  ELECTRIC  VEHICLE  POSITION. 

In  looking  at  the  development  of  the  electric  vehicle  at 
the  present  time  there  are  two  distinct  points  of  view  to  be 
taken  into  accoimt.  The  first  is  that  of  the  user,  the  second 
that  of  the  station  engineer.  The  jwint  of  view  of  the  user 
has  very  naturally  been  regarded  hitherto  as  the  most 
important,  it  Ijemg  essential  to  convince  a  certam  number 
of  users  that  the  electric  vehicle  is  commercially  prac- 
ticable before  any  serious  progress  can  be  made.  The  new 
movement  has  been  particularly  difficult  owing  to  the  fact 
that  it  has  been  necessary  to  live  down  the  prejudices  caused 
by  failures  of  many  years  ago.  We  have,  in  fact,  been 
paying  the  penalty  for  early  attemjrts. 

The  present  movement  began  to  take  active  shape  with 
the  appointment  of  the  Electric  Vehicle  Committee  by  the 
Incorporated  Mimicipal  Electrical  Association  two  years 
ago.  Since  then  much  progress  has  been  made.  .\n  initial 
difficulty  in  a  matter  of  this  kind  is  the  provision  of  definite 
costs  to  which  reference  can  be  made  without  any  question. 
These  are  now  becoming  rapidly  available.  From  the 
mteresting  report  on  the  subject  by  Mr.  F.  Ayton  to  the 
Incorporated  Municipal  Electrical  Association  it  now 
appears  that  an  electric  vehicle  of  the  type  of  the  lighl 
delivery  van,  or  its  equivalent,  requires  aboirt  0  o  unit  per 
mile,  including  battery  losses  ;  thiu*,  with  energy  at  Id.  per 
imit,  this  amounts  to  about  id.  per  mile.  Metisrs.  Liberty 
have  obtained  the  figure  of  0-4d.,  as  against  Ijd.  per  mile 
for  ])etrol.  Mr.  .-\.  ('.  Cr.wib  giv&s,  as  the  result  of  his 
experience  in  Croydon,  a  total  of  u-T^.'id.  per  mile,  including 
depreciation  and  other  charges,  and  assuming  a  mileage  of 
5,000  miles  per  annum.  There  is  a  great  deal  of  other 
valuable  information  in  this  report. 

Turning  to  the  other  ]K)int  of  view,  we  liiid  that  the, 
electrical  engineer  Ls  not  always  as  .sympathetic  as  he  should 
be  towards  innovations.  Certainly  it  should  not  be  more 
difiicult  to  convert  the  engineer  than  the  layman,  but  such 
is  often  the  case.  For  exami)le.  the  Electric  Vehicle  Com- 
mittee have  had  no  little  difficulty  to  obtain  a  reasonable 
tariff  (or  the  charL'ini.'  of  electric  vehicles  in  all  cases,  and 
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we  imderstand  that  some  stations  have  gone  so  far  as  to 
demand  a  minimmn  of  5s.  per  charge,  which  is  jxist  the  way 
to  stop  progress.  We  are  given  to  speaking  of  the  inertia 
of  Government  departments,  but  we  fear  that  inertia  is 
often  to  be  foimd  among  engmeers  in  matters  of  this  land, 
and  that  much  harm  may  be  done  thereby.  It  is  essential 
that  the  .station  engineer  should  look  well  into  the  future, 
and  see  if  it  is  not  desirable  for  him  to  cultivate  a  load 
which  may  be  worth  ha\Tng  a  few  years  hence.  There  is 
also  something  very  fitting  in  the  employment  of  some  form 
of  electric  vehicle  by  electricity  stations.  Further,  the  sta- 
tion enguieer  should  bear  in  mind  that  he  can  do  something 
towards  the  much  desired  lowermg  of  first  cost.  If  every 
station  in  this  coimtry  were  to  purchase  a  vehicle  this  would 
have  a  material  effect  m  obtaming  this  desirable  end, 
becaiLse  the  lowering  of  prices  can  only  be  obtained  by  manu- 
facturmg  vehicles  on  a  larger  scale. 

In  putting  forward  the  advantages  of  the  electric  vehicle 
it  is  well  to  bear  in  mind  the  direction  in  which  progress  is 
best  made.  It  is  better  not,  in  our  eirthusiasm,  to  regard 
the  electric  vehicle  as  bemg  an  all-rovmd  competitor  of  the 
petrol  car ;  both  types  have  their  spheres  of  usefulness. 
The  direction  in  which  the  electric  is  particularly  useful  at 
the  present  time  is  for  comparatively  low  speeds,  short 
haulages  and  commercial  vehicles.  It  will  be  much  the  best 
for  us  to  concentrate  our  efforts  on  those  lines  along  which 
the  electric  vehicle  can  be  developed  most  easily.  More- 
over, for  this  development  to  go  forward,  it  is  essential  that 
the  electrical  engineer  should  hiuLself  realise  that  he  has  a 
good  thing  in  it. 


REVIEWS. 


Copies  of  the  undennentioned  works  can  be  had  from  The  Electrician  Offices,  post 
free,  on  receipt  of  published  price,  adding  3d.  for  boolts  published  under  2s.  Add 
10  per  cent,  for  abroad  or  for  foreign  books.] 


Electric  Light  Fitting.  By  s.  C.  Batstone.  Pp.  xvi.  +  31". 
(London  :    Wliittaker  &  Co.)     .5s.  net. 

Mr.  Batstone  ha^  been  much  more  successful  than  most 
authors  of  books  on  electrical  installation  woik.  He  has 
managed  to  deal  witli  most  phases  of  his  subject,  and  at  the 
same  time  has  not  strayed  away  into  the  many  side  paths  of 
electrical  work  which  often  involve  so  much  description  that 
has  no  real  concern  with  lighting  work.  He  has  dealt  with  the 
subject,  too,  in  a  clear  fashion,  giving  each  section  a  fair  pro- 
portion of  attention  and  not  over-elaborating  greatly  any  one 
of  them.  If  anything,  too  much  space  is  given  to  a  series  of 
illustrations  of  ordinary  electrical  fittings  such  as  switches, 
tubing  boxeo  of  many  kinds,  casings  and  so  forth,  but  even  tliis 
is  almost  forgivable  on  account  of  these  illustrations  being 
specially  prepared,  and  not,  as  usual,  reprints  from  various 
makers'  catalogues.  The  risk  of  this  system  of  excessive 
illustration  is  that  the  reader  is  apt  to  think  that  all  types  have 
been  shown. 

Whilst  on  the  subject  of  illustrations,  mention  might  be 
made  of  Mr.  Batstone's  "  ornamental  "  fittings.  In  a  futin-e 
edition  his  own  illustrations  in  this  section  inight  with  ad- 
vantage be  abandoned  in  favour  of  a  few  from  a  first-class 
maker's  catalogue. 

Amore  serious  item  is  the  omission  of  all  but  the  very  briefest 
reference  to  the  various  systems  of  wiring  other  than  tubing, 
casing  and  clcated  work.  Henley's  wiring  systems,  twin  or 
concentric,  and  Stanno.s  wiring,  "are  described  very  briefly, 
whilst  C.T.S.  wiring'  is  not  even  mentioned.  Tliis  is  a  decided 
defect,  aa  these  systems  and  others  are  certainly  of  more  im- 
jiortance  than  Mr.  Batstone  would  imply  by  his  treatment  of 
them. 


Another  omission  that  the  practical  man  will  notice  is  the 
failure  to  deal  with  the  question  of  alternative  systems  of 
wiving  up  between  a  series  of  hghts  and  switches.  This  is 
certain!)'  a  difficult  subject  to  treat  in  a  book,  but  to  print  a 
few  isometric  sketches  of  one  such  series,  showing  alternative 
routes  for  the  wires  with  the  advantages  of  each  explained  in 
the  text,  should  not  form  an  in.ioluble  problem,  whilst  even  to- 
point  out  the  importance  of  the  matter  would  be  great  progress. 
The  diagrams  of  wiring  work  that  are  given  aie  very  clear  and, 
apart  fiom  this  omission,  are  very  valuable. 

The  chapter  dealing  with  private  plants  suffers  somewhat 
by  comparison.,  with  other .  ections.  It  contains  nnich  valuable- 
information,  but  has  tseveral  defscts.  For  example,  all  the 
d:agram.5  show  the  battery  cells  arranged  in  doitble  tier  (which 
should  never  be  done  unless  unavoidable)  ;  the  size  of  plant 
worked  out  on  pp.  306  and  307  is  decidedly  larger  than  neces- 
sary ;  and  the  scaJe  for  the  engine  rcom  plans  is  not  giverr. 

On  the  whole,  however,  the  book  is  certainly  one  to  be 
recommended,  though  the  40  pages  of  I.E.E.  wiring  rults 
scarcely  need  reprinting.  E.  H.  F. 

The  Spectroscopy  of  the  Extreme  Ultra- Violet.     By  Theodoke 

Lymax,  Ph.D.     (London  :   Longmans,  Green  &  Co.,  1914.)   Pp.  13.5. 
■5s.  net. 

This  book  forms  one  of  the  valuable  monographs  on  physics 
edited  -by  Sir  J.  J.  Thomson  and  Dr.  Horton.  The  ordinary 
ultra-violet  spectrum  hes  between  the  wave-lengths  /,4,000  and 
A2,000.  The  first  and  shorter  part  of  Prof.  Lyman's  mono- 
graph deals  with  this  region,  whilst  the  second  and  more  im- 
por-tant  portion  treats  of  the  "  Schumann  "  region — i.e., 
wave-lengths  shorter  than  7.2,000.  As  is  well-known,  Victor 
Schumann  was  the  first  to  carry  out  exterrsive  and  important 
investigations  in  this  part  of  the  .spectrum.  His  success  was 
due  to  the  substitution  of  fluorite  for  quartz,  the  construc- 
tion of  a  .special  "  vacuum  "  apparatus,  and  the  employment 
of  photogi'aphic  plates  nrade  with  emulsion  almost  free  from 
gelatine.  Prof.  liVman's  success  in  the  investigation  of  the 
Schumann  region  has  been  largely  due  to  the  substitution  of  a 
very  good  concave  grating  ruled  on  speculum  metal  for  the 
fluorite  pi'isnr  apparatus  employed  by  Schuntann.  This  has- 
necessitated  the  construction  of  a  new  form  of  vacuum  spectro- 
graph. The  pre.sent  work  contains  a  detailed  description  of 
this  special  apparatus,  ft  may  be  remarked  also  that  in  the 
first  part  a  short  accoimt  is  given  of  the  various  nrctliods  of 
photometry  in  the  ultra-violet.  After  dealing  with  the  ques- 
tion of  apparatus  the  author  gives  an  excellent  account  of  the 
absorption  and  emission  spectra  of  soUds  and  gases  in  the 
extreme  ultra-violet. 

The  Schumann  region  is  of  particular  importance  on  account 
of  the  intensity  of  the  photo-cherrtical,  photo-electric  and  ])hoto- 
abiotic  effects  produced  by  these  short  waves,  and  in  the  con- 
cluding chapter  a  short  account  of  present  knowledge  on  these 
very  interesting  and  important  subjects  is  given.  The  bac- 
tericidal action  of  the  "  Schumann  liijht  "  is  very  remarkable. 
All  motion  is  instantly  stopped,  and  the  l)odies  of  the  organi.sm» 
break  down  and  become  miscible  with  water.  This  fact  leads 
Prof.  Lyman  to  the  interesting  conclusion  that  interplanetary 
space  must  be  germ  free,  since  the  jets  of  burning  hydrogen 
issuing  from  tlie  sun  must  give  rise  to  streams  of  Sclumiarm 
radiation.  If  this  is  really  powerful  enough  to  protect  the 
])lanetary  s\'stein  from  invasion  by  living  organisms,  then  the 
doctrine  of  Pansperntia  nrust  fall  to  the  };round  as  a  plausible 
e.xplanation  of  the  origin  of  life  on  our  own  planet,  even  though 
such  great  authorities  as  Kelviir  and  Arrhenius  have  upheld  it. 

Tlie  monofiraph  concludes  with  tables  of  "  Schumann  " 
spectra,  a  bildiograjjliy  of  the  whole  subject,  a  list  of  Schu- 
mann's Papers,  and  an  account  of  the  proper  method  of  con- 
structing and  develo])in};  ])hotogni])liic  jdates  suitable  for  work 
in  the  extreme  ultra-violet.  Prof.  Lyman  point-s  out  the  im- 
portance of  brid}{in>;  the  gap  between  the  extreme  Schumann 
re^'ioii  at  aliout  /95'l  and  the  X-ray  region  occurrinR  at  about 
7.1.  and  refers  to  the  work  of  Deiuber  who  has  employed  for 
this  purpo.se  boiiibardini'iit  by  slow  moviiij;  j)hoto-electroiis. 

We  congratulate  Prof.  Lyman  on  the  important  and  valuable 
Wfirk  which  lie  has  carried  out  at  Hai  vard  University,  and  on  the 
excellent  monograph  which  he  has  jiroduced.  F.  (1.  I). 
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THE  THOMAS  TRANSMISSION  AS  APPLIED  TO  A 
200H.P.  LOCO-COACH. 

r — 

In  order  to  meet  certain  phases  of  railway  working  there  lias  been 
some  development  during  the  last  few  years  of  what  is  sometimes 
called  the  auto  railway  car.  This  form  of  car,  which  carries  its  own 
supply  of  power,  is  used  where  the  traffic  is  comparatively  slight,  and 
where  nevertheless  it  is  desired  to  maintain  a  reasonably  frequent 
service.  For  work  of  this  kind  steam  has  certain  disadvantages. 
The  internal-combustion  engine  is  ideal  from  certain  points  of  view, 
but  it  is  lacking  in  flexibility.  Accumulator  cars  have  been  used  for 
this  purpose,  more  particularly  on  the  German  railways,  but  they 
require  attention  according  to  a  definite  routine  and  their  radius  of 
action  is  limited.  On  the  other  hand,  the  petrol-electric  system 
gives  the  advantages  of  the  internal-combustion  system  as  well  as 
the  flexibility  of  the  electric  drive.  It  is  not  unlikely,  therefore,  that 
a  good  deal  of  progress  wUl  be  made  in  the  near  future  along  this 
particular  direction.  One  advantage  of  this  combined  system  is  that 
it  is  possible  to  provide  with  the  same  axle  weight,  which  is  often 
limited,  more  power  with  an  internal-combustion  locomotive  than 
•with  the  ordinary  steam  locomotive. 


already  been  described  fully  in  our  columns.*  The  engine  driving 
shaft  A  is  permanently  connected  to  the  casing  B  of  the  planetary 
gearing.  This  casing  carries  a  set  of  planet  wheels  on  two  spindles 
which  are  supported  in  roller  Iiearings  in  the  sides  of  the  casing. 
Each  spindle  has  rigidly  tixed  to  it  two  planet  wheels  of  differerit 
diameters,  and  these  in  turn  mesh  with  two  sun  wheels.  The  larger 
smi  wheel  drives  the  outside  axle  of  one  bogie  through  the  feee- 
wheeling  magnetic  clutch  E  and  the  driving  shaft  D.  The  final  drive 
to  the  axle  is  by  means  of  a  bevel  and  spiu-  reduction.  The  smaller 
sun  wheel  is  connected  direct  to  the  armature  of  the  first  electrical 
machine  C.  and  a  second  magnetic  clutch  F  is  provided  for  locking 
the  planetary  gearing. 

The  second  electrical  machine  G  is  located  on  the  opposite  side  of 
the  engine,  and  drives  the  outside  axle  of  the  second  bogie  by  means 
of  a  cardan  shaft  and  a  bevel  and  spur  reduction,  as  in  the  case  of 
the  first  bogie. 

In  order  to  start  the  engme.  the  clutch  E  is  disengaged  and  the 
clutch  F  engaged.  This  locks  the  gearing,  and  the  first  electrical 
machiiie  C  is  thus  locked  solid  with  the  engine,  so  that  when  the 
battery  provided  for  the  ])ur[)o.>e  is  connected  across  the  series 
machine  ('  the  engine  is  caused  to  rotate  and  starts  up. 

In  order  to  understand  the  action  of  the  gearing,  let  it  be  assumed 
that   both  clutches  are  disengaged.     When  the  engine  drives  the 


Fig.  1. — D1AGR.4M  OF  Arkangements  of  the  Thom.\s  Transmission  ox  200  H.r.  Loco-Coach. 


The  latest  example  of  the  petrol-electric  vehicle  is  one  made  by 
the  Thomas  Transmission  (Ltd.),  for  the  Xew  Zealand  Government 
railways.  The  chassis  of  this  electric  was  on  view  last  week  at  Bir- 
mingham and  in  what  follows  we  give  some  account  of  this  latest 
development. 

We  understand  the  vehicle  is  to  be  used  chiefly  for  suburban  work, 
as  the  residents  object  to  the  smoke  and  noise  of  the  steam  locomo- 
tive. The  conditions  of  service  as  specified  are  exceptionally  severe. 
The  coach  is  required  to  carry  passengers  and  haul  a  2.5  ton  trailer 
up  a  grade  of  1  in  40  at  15  miles  per  hour,  the  gross  load  being  lOmui 
lit)  tons.  The  maximum  speed  on  the  level  will  be  just  over  40  miles 
l)er  hour,  and  it  is  estimated  that  the  vehicle  will  haul  a  gross  load  of 
85  tons  up  the  1  in  40  grade  at  about  10  miles  per  hour.  The 
coach  alone  will  take  the  specified  grade  at  a  speed  of  28  miles  per 
hour. 

The  vehicle  shown  at  Birmingham  is  not  fitted  with  the  body,  as 
this  is  to  b?  manufactured  and  fitted  at  the  works  of  the  New  Zealand 
Govemmr^nt  Railways  in  \\'cllington.  It  in  believed  that  the  sealing 
capacity  of  the  vehick^  will  be  for  about  50  passengers.  In  ordinary 
.service  it  is  understood  that  the  vehicle  will  haul  two  25-ton  trailers 
each  earning  its  full  complement  of  passengers.  It  is  probable  that 
the  total  number  of  passengers  will  be  of  the  order  of  1.50. 

The  (|uestion  of  fuel  economy  is  a  matter  of  very  great  interest. 
In  the  case  of  this  first  coach  jietrol  fuel  is  to  be  used,  but  in  future 
caHes  it  is  very  jirobable  that  some  cheaf)er  form  of  fuel  will  be 
lulopted.  It  is  important  to  note  that  in  a  vehicle  of  this  type  the 
engine  in  only  actually  running  and  using  fuel  when  it  is  doing  useful 
work,  so  that  there  is  not  the  enormous  waste  of  fuel  which  it  met 
with  in  all  steiini  locomotives.  It  i.s  estimated  that  the  fuel  con- 
Bumplioii  will  be  of  the  order  of  200  ton-miles  j)er  gallon  of  petrol  on 
II  Rive  and  take  route,  and  there  is  no  reason  why  this  should  not  be 
iniproved  upon  in  actual  service. 

In  till'  ThoiMiis  system  of  transmission,  on  top  s])eed  all  the  power 
\H  Iran.smitted  direil  niechanically.  and  in  starting  and  climbing 
lipftvy  grades  part  of  the  power  is  Iriinsinilted  mechanically  and  part 
elect  ririilly.  Il  is  tliis  division  of  the  power  at  these  periods  and  the 
direct  drive  oji  top  speed  which  provides  the  great  flexibililv  and 
eflicii'iKy  of  the  Thomii.s  tninsmission  system. 

Ill  order  to  li.ftke  this  account  complete  we  would  here  refer  to 
l-ig.  I  which  hIio»„  the  Kynteni  diugrammnlienlly.     The  system  has 


Casing  B  a  differential  action  is  set  up  between  the  large  sim  wheel 
and  the  small  sun  wheel.  The  large  sun  wheel  tends  to  rotate  for- 
wards in  the  same  direction  as  the  engine  and  the  small  sun  wheel 
tends  to  rotate  backwards  in  the  opposite  direction  to  the  engine. 
If  the  clutch  E  is  engaged,  then  the  large  sun  wheel  will  be  held 
stationary  as  it  is  connected  direct  to  the  load,  and  as  the  small  sun 
wlieel  is  free,  it  will  rotate  backwards  at  about  the  same  si)eed  as  the 
engine  rotates  forwards.  If  current  is  taken  from  the  machine  C  the 
motion  of  the  small  sun  wheel  will  b?  retarded,  so  that  the  large  sun 
wheel,  i.e..  the  load,  must  begin  to  move.     By  manipulation  of  the 


Fio.  2. — Section  showing  Bogie  Suspension. 

iii-lil  of  the  machiiK'  ('  this  action  can  be  continued  until  the  small  sun 
wheel  is  practically  biiuighl  to  rest,  and  the  large  stin  wheel  canscl 
to  rotate  at  abou!  half  engine  speed. 

During  this  initial  iK!rio:l  the  ciurent  from  the  machine  ('  is  tu  i- 
mitlcd  to  the  second  iiuiehiiu-  (!.  which,  acting  as  a  motor.  driV<s  i  h' 
second  bogie  <-lectrically.  It  is  clear,  therefore,  that  (here  i  i 
mechanical  drive  to  the  first  bogie  and  an  electrical  drive  to  tlu' 
second  bogie. 

Till'  next  operation  is  gradually  to  increase  the  speed  of  the  large 
sun  wheel  until  it  roaches  the  engine  speed,  so  that  the  gearing  c.i  i 

•  The  Electbioian,  Vol.  LXVII.,  pp.  132  and  380.   Also  Vol.  LXX 11 1  . 

p  820. 


THE  ELECTRICIAN,  JUNE  25,  1915. 


439 


lie  locked  solid  by  means  of  the  clutch  F.  and  a  dkect  drive  obtained 
for  top  speed. 

This  speeding  up  of  the  large  sun  wheel  from  half  speed  to  top 
speed  is  obtained  by  changing  the  fmictions  of  the  two  electrical 
machines,  and  causing  G  to  act  as  a  generator  and  supply  current  to 
(■  as  a  motor,  driving  the  latter  in  the  same  direction  as  the  engine. 
'I'his  operation  is  a  gi-adual  one.  and  is  carried  out  by  manipulation 
of  the  held  of  the  machine  G.     When  the  sun  wheels  and  the  casing 


rod.     The  chief  advantage  of  this  particular  construction  lies  in  the 
decreased  length  of  the  engine. 

A  departure  from  the  usual  "  V  "  construction  has  been  made  in 
so  far  that  all  the  valves  are  located  on  the  outside  of  the  "'  V."  This 
has  the  advantage  of  greater  accessibility.  Special  care  has  been 
taken  to  provide  ample  water  space  round  the  cylinder  heads  and 
valves.  Two  separate  magnetos  are  pro\-ided,  one  for  each  set  of 
cylinders. 


Fig.  3.^200  H.p,  Pexkol  Loco-Coaoh  Chassis. 


have  reached  a  common  speed,  the  magnetic  clutch  F  is  engaged,  so 
that  the  electrical  transmission  is  cut  out  altogether  and  a  direct 
drive  obtained  from  the  engine  to  the  first  bogie. 

When  the  vehicle  is  travelling  on  top  speed,  the  two  electrical 
machines  C  and  G  are  inoperative  and  can  be  used  for  any  useful 
purpose.  It  is  convenient  to  use  them  at  this  stage  for  charging  the 
battery,  which  is  used  for  starting  up  the  engine  and  lighting  the 
vehicle.  It  must  be  pointed  out  that  this  battery  is  never  used  at 
any  time  for  assisting  in  the  propulsion  of  the  vehicle. 


Two  silencers  are  provided, one  for  eachrow  of  c_vlmder.4. and  these 
are  located  on  opposite  sides  of  the  engine  on  a  level  with  the  bjttom 
of  the  crank  case  between  the  engine  and  the  coach  frame. 

For  railway  work  it  is  imperative  that  the  vehicle  should  travel 
equally  well  in  either  direction,  and  for  this  reason  the  engine  must 
be  reversible.  The  reverse  gear  may  appear  complicated,  but  it  is 
perfectly  simple  in  its  action,  and  the  engme  can  be  stopped  and 
restarted  in  the  opposite  direction  in  a  few  seconds. 

In  order  to  decrease  the  height  of  the  engine,  the  cylinders  are 


SECTIONAL    PLAN. 

I"lO.  4    — SkvIMOSM.   I'l.VN    \M>    Kl.KVViruN   (IK   I.il    O  ('ii\rl[. 


PART  PLAN  OF  ROOF. 


The  particular  coach  just  completed  for  the  .New  Zcalan<l  Govern- 
ment Railways  is  fitted  with  a  200  H.p.  engine,  manufactured  by 
Mews.  .J.  Taylor  &  Sons  (Ltd.),  of  London. 

The  eight-cylinder  engine  is  of  the  "  V  '  tyiic— 7  in.  bore  by  8  in. 
stroke.  The  normal  Sfwed  is  900  revs.  p€-r  miii..  and  the  maximum 
s|Hcd  1,5(M)  revs.  ]icr  min.  0|)positc  cylinders  act  on  the  same  crank, 
H<)  that  one  of  each  jiair  is  provided  with  a  forked  connecting  rod 
which  has  bearings  on  the  outBidea  of  the  main  bras.«es  of  the  singie 


recessed  into  the  crank  case,  this  construction  having  the  advantage 
of  increased  strength  and  stiffness.  The  camshafts  are  fitted  with 
small  flywheels  to  provide  against  back  lash. 

Water-cooling  radiators  are  located  at  each  end  of  the  vehicle,  and 
provision  is  made  to  allow  ample  draught  of  air  through  both 
ra<Iiators  irresiM-ctive  of  the  direction  of  motion  of  the  vehicle.  In 
addition  to  the  water-cooling  radiators,  oil-cooling  radiators  arc  pro- 
vided, one  for  the  cooling  of  the  lubricating  oil  for  the  engine  and  one 
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for  cooling  the  oil  which  lubricates  the  planetary  gearing.  Circu- 
lation of  the  water  is  effected  by  means  of  two  centrifugal  pumps, 
and  the  lubricating  oil  by  means  of  ordinary  gear  pumps.  These 
pumps  are  all  driven  from  the  engine.  Owing  to  the  special  method 
of  reversing  this  engine,  the  only  member  that  reverses  its  direction 
of  rotation  is  the  crankshaft,  thereby  allowing  the  pumps  with  the 
magnetos  and  camshafts  to  rotate  always  in  the  one  direction. 

The  two  electrical  machines  are  totally  enclosed  and  only  weigh 
about  lo  cwt.  each. 

Special  attention  has  been  given  to  the  planetary  gears,  these  gears 
being  all  cut  double  helical  so  as  to  ensure  high  efficiency  and  quiet 
running.  Forced  lubrication  is  provided  for  these  gears,  the  oil 
being  kept  cool  by  means  of  an  oil  radiator.  The  chief  novelty  in 
connection  with  tlie  transmission  is  the  adoption  of  magnetic  clutches. 
These  are  exceedingly  simple  to  control  and  are  most  suitable  for  the 
large  power  being  dealt  with.  The  first  electrical  machine  forms  one 
complete  imit  with  the  planetary  gearmg  and  the  two  magnetic 
clutches.  The  second  electrical  machine  is  momited  independently 
of  the  prime  mover  and  transmission  unit  referred  to.  as  it  drives  the 
outside  axle  of  the  second  bogie  piu-ely  electrically.  Tubular  carden 
shafts  are  provided  for  the  drives  to  the  two  bogies  and  universal 
joints  are  so  interposed  that  perfect  uniform  angular  velocity  of  the 
driven  wheels  is  assured.  The  final  drive  to  the  axles  is  by  means  of 
bevel  and  spur  reductions. 

The  suspension  of  the  bogies  is  of  somewliat  novel  design,  as  seen 
in  Fig.  2  ;  it  aiuis  at  the  elimination  of  rolling  and  tends  to  give  eaner 
riding  of  the  vehicle  than  can  be  obtained  with  the  usual  design. 

Tlic  control  of  the  loco-coach  is  exceedingly  simple  and  can  be 
effected  from  either  end  of  the  vehicle.  The  main  controller  provides 
for  12  forward  speeds,  including  direct  drive  on  top.  The  reverse  for 
continuous  working  is  obtained  by  reversing  the  direction  of  rotation 
of  the  engine.     Two  reverse  notches  are  provided  in  the  controller 
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for  reversing  for  short  distances  when  shunting,  &c.,  the  power  being 
transmitted  purely  electrically.  Tliis  is  effected  by  coupling  up  No. 
1  machine  direct  to  the  engine  and  transmitting  the  power  electri- 
r'ally  therefrom  to  the  Xo.  2  machine,  which  is  permanently  coupled 
to  one  of  the  driving  axles. 

In  addition  to  the  main  controller  an  auxiliary  switch  is  provided, 
which  is  used  to  control  the  car  in  very  much  the  same  way  as  the 
clutch  ])edal  on  an  ordinary  touring  car. 

It  will  be  seen  from  the  diagram  that  there  are  two  magnetic 
clutches,  first,  the  free-wheeling  clutch,  which  is  engaged  for  all 
running  speeds,  and  second,  the  toi)-speed  clutch,  which  is  engaged 
only  for  the  direct  drive,  starting  the  engine  and  emergency  reverse. 
Both  these  clutches  can  be  disengaged  by  putting  this  auxiliary 
switch  in  the  "  off  "  position.  It  will  thus  be  seen  that  if  at  any 
time  the  tlriver  wishes  to  bring  the  vehicle  to  rest,  it  is  not  necessary 
to  move  the  main  controller,  the  act  of  freeing  the  engine  being 
obtained  by  moving  only  the  auxiliary  switch  lever. 

Westinghousc  brake  equipment  is  provided,  the  compressor  being 
direct  coupled  to  the  crankshaft  of  the  engine.  In  addition,  hand 
brakes  are  jirovidcd  for  emergenc^y  use. 

The  weight  of  the  complete  vehicle  exclusive  of  body  is  n])proxi- 
mately  18  tons,  of  which  the  engine  transmission  and  radiators  weigh 
about  7  tons. 

Fig.  .1  shows  one  of  the  transmission  imit8.  The  chassis  is  seen  in 
P'ig.  3  and  n  drawing  of  the  complete  coach  is  given  in  Fig.  4. 


Commonwealth  Edison  Company.  JJat a  on  the  equipment 
of  the  CiiiiiiiKinwealtli  Ktlisim  ('<iinj)aiiy,  Chicago,  .show  that  at 
tlif  lii-ninning  of  tlie  present  year  the  company  had  in  Bcivic* 
20,1  l'.i,233  <luct-ft.,  or  approximately  4,000  miles,  of  conduit. 
Tim  normal  raU-  of  increase  is  Irom  1,000,000  to  1,500,000  duct- 
ft.  per  year. 


A  dinner  of  the  Point  Five  Association  was  held  on  Thursday 
evening  last  under  the  chairmanship  of  Mr.  S.  E.  Fedden,  at  Tricity 
House,  London.  The  attendance  was  smaller  than  was  anticipated, 
having  regard  to  the  fact  that  the  dinner  was  held  on  one  of  the  days 
of  the  Convention  of  the  I.M.E.A.,  but  what  wa«  lacking  in  numbers 
was  made  up  in  the  animated  character  of  the  discussion,  ilr. 
Fedden.  in  giving  a  short  address  of  a  rather  uiformal  character, 
referrod  first  of  all  to  matters  connected  w  it"i  the  war.  He  remarked 
that  among  other  articles  whicli  were  badly  required  for  military 
purposes  he  would  like  to  mention  razors,  which  were  being  produced 
in  large  quantities  in  Sheffield,  but  not  in  a  sufficient  quantity  to 
meet  the  needs.  He  thercfare  asked  that  any  members  havins  old 
razors  which  they  no  longer  required  would  forward  them  to  the 
MisterCutler  of  Sheffield,  who  would  be  delighted  to  have  them  to- 
fill  up  the  gap.  With  regard  to  the  jirogress  of  the  undertaking  in 
Sheffield,  he  found  that  they  had  sufficient  applications  up  to  .lune 
to  give  them  as  large  a  winter  load  as  they  could  carrs'.  There  had 
also  been?  large  increase m output,  which  during  the  past  six  months 
had  amounted  to  29,000,000  units  as  compared  with  14,00(1.000  units 
of  the  previous  year.  The  chief  difficulty  he  was  experiencing  was 
that  of  delivery  of  j)lant  and  coal.  The  increase  in  the  price  of  coal 
so  far  amounted  to  7s.  on  lis.  6d.  in  the  reiiewal  of  their  contract. 
They  were  faced  with  large  extra  expenses,  amomiting  to  i'23,000 
for  the  coming  year  on  three  of  four  main  items.  With  regard  to 
electric  cooking  jilant,  Mr.  Fedden  made  a  few  criticisms.  He  felt 
that  the  3  kw.  stoves  which  were  coming  into  use  were  too  heavy, 
and  that  they  were  losing  tlie  desirable  feature  of  iiortability. 
Again,  coffee-making  urns  would  be  more  useful  if  they  were 
made  with  more  than  one  heat  so  that  they 
could  be  used  for  a  small  as  well  as  the 
full  quantity  of  coffee.  Further,  lie  had  ex- 
|iericnced  trouble  with  flexible  cord  for  electric 
X,  llat  irons,  and  he    felt    that   electric    hot-plates 

were  frequently  made  so  as  to  take  too  long  in 
heating  up. 

As  the  number  present  was  comparatively 
small,  Mr.  Fedden  proceeded  to  call  for 
remarks  from  each  in  turn,  members  and 
guests  alike.  In  the  discussion  that  ensued 
the  remarks  had  reference  cliiefly  to  the 
I.M.E.A.  discussion  that  had  been  held  that 
mornuig  on  the  Point  Five  tariff  on  the  one 
hand  and  to  certam  aspects  of  electric  cooking 
on  the  other. 
It  was  very  evident  by  the  remarks  of  several  speakers  that  in  their 
opinion  proper  advantage  had  not  been  taken  of  the  I.M.E.A.  dis- 
cussion. This  had  degenerated  largely  into  a  matter  of  details,  such 
as  how  to  fix  the  j  riniary  cliai'L'c.  rather  than  emphasising  the  great 
iin])ortance  of  the  general  ])riiici]ile  of  the  Pouit  Five  tariff.  The 
chairman  of  one  Electricity  Committee  was  particularly  emphatic 
on  the  way  in  which  an  excellent  opportunity  had  been  missed,  and 
more  than  one  speaker  seemed  to  feel  that  every  member  of  the 
Point  Fives  should  have  made  a  point  of  supporting  the  tariff  in  the 
I.M.E.A.  discussion.  Mr.  J.  H.  Bowden,  on  the  other  hand,  said 
that  the  authors  had  themselves  to  blame  for  the  character  of  the 
discussion,  as  they  bad  taken  so  much  trouble  to  riih  in  the  desira- 
bility of  the  ratcible  value  system.  Councillor  H.  K.  l?.\RCii:  (eliair- 
nian  of  the  Poplar  Committee)  spoke  with  enthusiasm  of  the  Point 
Five  tariff,  saying  that  he  would  undertake  to  do  more  work  in  a  day 
on  that  tariff  than  another  man  would  do  in  a  week  with  the  maxi- 
mum demand.  Councillor  Crowtiikr  expressed  the  view  that  the 
eleelrieal  engineer  did  not  have  proper  faith  in  the  electical  industry, 
or  he  would  jiusli  it  as  he  should. 

In  regard  to  |nirely  station  matters  Councillor  D.wis  (chairman  of 
the  llfonl  Kleetrieity  Committee)  remarked  that  some  engineers  may 
have  thought  that  the  Ilford  Council  had  climb -d  down  somewhat 
seriously  over  the  recent  action  by  the  local  gas  company.  Their 
rea.son  for  not  proceeding  with  the  light  was  simply  due  to  the  fact 
that  it  would  be  much  cheaiier  for  them  to  obtain  the  necessary 
[lowers  than  to  fight  a  case  wliich  might  have  to  go  to  the  House  of 
Lords.  Many  of  the  speakers  gave  particulars  of  the  progress  of 
their  un<lei takings.  Mr.  l?owi)i;>;  advised  members  not  to  increase 
their  prices  if  they  could  ])ossibly  avoid  it.  There  had  been  a  con- 
siderable advance  in  the  cost  at  Poplar,  but,  nevertheless.  thc,\-  had 
been  able  to  reduce  the  price  instead  of  advancing  it.  Mr.  W.  H. 
WooI)Iioi:kk  expressed  the  view  that  tlieri>  was  little  doubt  that  we 
were  in  for  a  coal  famine  ami  that  coal  would  be  higher  in  price  in  the 
future  than  in  the  |)ast.     Colliery  owners  at  the  present  time  were- 
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faced  with  losses  on  existing  contracts,  more  particularly  on  account 
of  the  war  bonus  which  had  come  into  operation.  They,  therefore, 
found  it  absolutely  necessary  to  advance  their  prices.  All  this 
•would  be  greatly  in  favour  of  public  electricity  supply.  Mr.  S.  T. 
Allen  said  he  had  purchased  25,000  tons  of  coke  dust  to  add  to 
his  small  coal  in  order  to  get  over  some  of  the  difficulty.  As  to  tariffs 
lie  made  iLse  of  both  the  rateable  value  and  the  kilowatt  basis,  as  ai 
Poplar,  so  that  he  obtained  all  the  advantages. 

A  good  deal  of  di^cus-^ion  turned  upon  the  value  of  the  radiant 
type  of  hotplate.  !\Ir.  Shaw  thought  that  there  was  no  need  for  sucli 
a  plate,  but  most  of  the  speakero  held  the  view  that  the  radiant  type 
had  come  to  stay.  This  view  was  taken  by  Mr.  Cooke,  Mr.  Britton, 
Jlr.  Hoadley,  Mr.  Bowden  and  Mr.  Allen.  The  last-named  had  found 
it  inost  satisfactory  and  also  cheaper  to  work. 


CORRESPONDENCE. 

THE  IRONMONGER  AND  ELECTRICAL  APPAEATUS. 

TO   THE    EDITOR   OF   THE    ELECTRICIAN. 

Sir  :  I  have  read  with  considerable  interest  your  very  able 
article  re  the  ironmonger  and  the  sale  of  electrical  apparatus. 
I  heartily  endorse  your  remarks.  Many  of  the  large  iron- 
mongery establishments  over  the  country  run  electrical 
departments,  and  we,  as  a  federation,  have  always  had  most 
pleasant  relationships  with  the  Electrical  Contractors'  Associa- 
tion, and  I  have  worked  on  many  occasions  with  their  secre- 
tary, Mr.  Leonard  G.  Tate. 

The  occasion  that  prompted  your  article  was  the  holding  of 
our  exhibition  in  Manchester  last  week.  "■  Crooking  by  elec- 
tricity "  has  come  to  stay,  and  one  of  the  principal  attractions 
at  our  exhibition  was  no  doubt  the  electrical  stove  and  grill 
exhibited  by  the  Falkirk  Iron  Co.  (Ltd.).  Some  other  firms 
exhibited  electrical  appliances,  but,  as  far  as  the  body  of 
manufacturers  who  make  electrical  apparatus  were  concerned, 
the  exhibition  was  practically  without  them.  This  was  occa- 
sioned through  the  selfish  policy  adopted  by  the  British  Elec- 
trical and  Allied  Manufacturers'  Association.  The  decision  of 
their  council — that  they  did  not  wish  their  members  to  exhibit 
— practically  amounted  to  a  boycott,  and  this  prevented  many 
sales  that  would  have  taken  place  in  an  exhibition  that  has 
been  highly  popular  and  successful  between  the  manufacturer 
of  electrical  apparatus  and  the  iionmonger  who  runs  an  elec- 
trical department. 

When  the  B.E.A.M.A.  held  their  exhibitions  in  London  and 
Manchester  ironmongers  from  all  parts  of  the  country  attended, 
and  placed  orders  with  the  exhibitors,  and  my  council  would 
have  been  the  last  to  have  acted  in  so  selfish  a  manner  as  to 
request  its  members  to  refrain  from  taking  any  part  in  their 
exhibition.s. 

Your  article  deals  with  the  matter  of  the  sale  of  electrical 
apparatus  in  a  broad  and  enlightened  way,  and  that  is  the 
spirit  which  should  animat<!  the  members  of  all  trade  organisa- 
tions, whose  objects  are  the  betterment  of  the  various  indus- 
tries they  repre.sent.  I  am  thankful  to  say  that  our  relation- 
ships with  other  trade  societies  are  of  the  most  cordial  nature, 
and  we  have  worked  together  i»x  the  general  good  of  all. 

Please  accept  my  thanks  for  the  capital  account  that  you 
have  also  given  of  our  exhibition,  and  the  .space  that  you  have 
devoted  to  the  various  exhibits. — I  am,  &c., 

R.  H.  S.MiTH,  F.R.G.S.,  F.C.S., 

General  Secretary, 
Ironmongers"  Federated  .Vssociation  (Incornoratcd). 

Slicfficld,  .Iiine  IS. 

THE  L.WVS  OF  INDUCTION. 

TO   THE   EDITOK  OF  THE   ELECTRrCIAN'. 

'*^>i'. :  In  his  article  under  the  above  title  in  your  issue  of 
June  llth,  Prof.  Blondcl  lias  revived  the  discu-ssion  of  the  best 
general  method  of  stating  the  laws  of  induction.  The  best 
general  method  must  evidently  be  that  which  meets  every 
known  case,  and  I  should  like  to  show  tliat  this  end  is 
obtained  if  the  law  Is  enunciated  thus  :  An  E.M.F.  is genrrni.,! 


in  a  closed  circuit  when  the  number  of  magnetic  lines,  which  cross 
the  latter,  is  cJiamjed. 

The  addition  suggested  by  Prof.  Blondel  does  not  appear  to  be 
necessary,  since  this  variation  in  the  flux  may  be  produced  in 
any  way  whatever;  either  (1)  by  varying  the  flux  passing 
through  a  fixed  coil,  or  (2)  by  rotating  the  coil  about  an  axis 
perpendicular  to  the  flu.Y,  the  flux  being  constant,  or  (3)  by 
moving  the  coil  in  a  plane  perpendicular  to  the  constant  flux 
(or  by  moving  the  constant  flux  in  a  plane  perpendicular  to 
the  fixed  coil),  or  (4)  by  moving  one  side  of  the  coil  through  the 
constant  flux.  Algebraically  expressed,  the  above  enunciation 
of  the  law  reads 

dt 

Taking  the  first  case,  which  is  that  of  the  single-phase  trans- 
former, suppose  the  flux  varies  sinusoidally,  so  that  o  =  0  sinf•)^ 
Then 

-.rfCD  sin  fo<        -^^ 

e=— N T =— NOoj  cos  cot. 

dt 

This  result  is  well  known. 

In  the  second  case,  if  the  coil  rotate  at  au  angular  velocity  o) 
in  a  constant  flu.x  CD,  the  flux  passing  through  the  coil  varies 
sinusoidally  and  equals  (D  sin  cot,  when  the  time  is  reckoned 
from  when  the  two  sides  of  the  coil  lie  in  the  same  direction  as 
the  flux,  i.e.,  when  the  flux  through  the  coil  is  zero. 

The  result  is  then  the  same  as  in  the  first  case. 


The  third  case  is  that  of  the  ordinary  direct-current  machine 
or  alternator.  This  is  also  well  known,  and  gives  the  sam<3 
residt  as  the  previous  two. 

The  fourth  case  is  that  of  the  homopolar  dynamo,  although  it 
has  been  stated  that  the  law  will  not  hold  for  this  machine. 
Consider  a  machine  of  this  kind  with  only  one  bar.  ►  In  Fig.  1, 
imagine  AB  and  CD  to  be  tho  rings  on  either  end  of  the 
machine  developed  out  flat.  Let  AC  and  BD  be  the  bar 
joining  them  and  EF  the  brushes  rubbing  on  the  rings  and 
connected  through  the  voltmeter.  The  constant  flux  has  a 
direction  perpendicular  to  the  plane  of  the  paper  all  over  the 
surface  ABDC.  As  EF  moves  along  from  AC  to  BD,  the  flux 
passing  through  the  coil  AEPC  increa.ses,  and  that  through 


BEFD  decreases.  Hence  an  E.M.F.  is  induced  which  produces 
currents  flowing  in  opposite  directions  in  tho  two  coils,  as  shown 
by  the  arrows. 

If  the  armature  rotate  at  a  constant  angular  velocity  w,  the 
flux  pa.ssing  through  coil  AEFC  at  any  time  ( is 


<p-<I> 


Hence  the  E.M.F.  is 


2;;i' 


dt  2 


M2 
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This  agrees  witli  the  well  known  formula 
e=Bd, 


B= 


(D 


Another  example  of  this  case  is  that  obtained  accidentally  in 
Prof.  Blondel's  experiments.  These  experiments  apj)ear  to  be 
based  on  a  fallacy,  although  I  am  inclined  to  think  the  trans- 
lation is  not  all  it  should  be.  The  flux  passing  through  the  N 
tiu-ns  is  (i),  and  not  N(I>.  the  flux  being  constant  whatever  the 

dt     ' 


number  of    tmns.     Hence  the  equation  is  not  e= 


Init  e=— N  V.  so  that  if  the  flux  is  constant,  the  E.M.F.  is 
dt 

zero  whatever  the  number  of  turns.     The  method  adopted, 

however,  of  fixing  the  end  of  the  coil  to  a  slip-ring  at  the  centre 

of  the  drum,  introduces  a  different  condition. 

Let  Fig.  2  represent  one  turn  on  the  drum,  one  end  of  which  is 

fi.xed  to  the  slip-ring  at  the  centre  and  the  other  end  is  being 

wound  off  to  the  second  drum.     This,  in  conjunction  with  the 

voltmeter  leads,  constitutes  a  coil.     The  flux,  however,  only 

passes  through  part  of  this,  viz.,  the  sector  ABCD  in  the  position 

shown.     It  is  clear  that  as  the  drum  revolves,   AB  finally 

coincides  with  AD,  when  no  flux  whatever  passes  through  the 

coil.     If  the  drum  rotates  with  a  constant  angular  velocity  w, 

then  the  flux  passing  through  the  coil  at  any  time  t  is 

^27t— cot 

^  271      ' 

and  therefore  the  E.M.F.  induced  is 

271 

Since,  however,  as  was  shown  above,  no  E.M.F.  is  induced 
in  a  complete  tiu'n,  any  number  of  complete  turns  may  be 
inserted  between  the  beginning  A  and  end  D  of  the  coil  in  Fig.  2, 
without  affecting  the  result.  Hence  Fig.  2  represents  simply 
the  apparatus  used  by  Prof.  Blondel. 

Taking  the  figures  given  by  Prof.  Blondel,  we  have  B=800 
gauss,  radius  of  drum  =10  cm.,  and  speed  =10  revs,  per 
second.    Hence 

a)=800  X:;iX  102=2-51  XlO»  Maxwell. 

w=10x27r=20;r  radians  per  second. 

,p,.    .                 2-5axl0«x207i:    „.,      ,„„,,„.. 
Iherelore       e= -,:: =2-ol  X 10"  C.G.S.  units 


or  lidfjdt,  for  now  we  have  rotation.  And  if  the  parallel  rails 
be  cm'ved  to  form  concentric  circles  with  the  slides  rotating, 
the  form  N  do'dt  becomes  convenient.  And  further,  if  the 
interior  rail  be  shrimJc  to  a  point  at  the  centre  of  the  outer 
circular  rail  and  the  slider  become  a  rotating  arm  (which  is  one 
of  Prof.  Blondel's  cases)  one  naturaUy  uses  N  d(fjdt.  And, 
finally,  the  rotating  disc  with  brush  contact  fixed  in  space  may 
replace  the  rotating  ann  and  movable  contact.  In  this  case 
also  the  convenient  form  is  N  dr^jdt.  But  in  all  these  cases 
there  is  surely  no  argument  in  favour  of  WTiting  N  dl<p/(ft  f or 
(fN/f/i.  except  that  of  convenience. — I  am,  &c., 
Porthcurnow,  Cornwall,  Jim,"  21.  Bexjamix  Davies. 


2si 


=0-0251  volt. 


This  agi-ees  with  the  figure  0-022  obtabed  on  t-st. 

The  conception  of  the  E.M.F.  being  induced  by  the  conductor 
cutting  the  flux  is,  however,  a  very  useful  one,  but  since  it 
fails  completely  in  the  case  of  the  single-phase  transformer,  it 
cannot  be  considered  general.  Moreover,  it  has  to  be  very 
carefully  used  when  dealing  with  short-pitch  coils. — I  am,  &c., 

Birmingham,  .luiu-  17  Kobt.  G.  Jakeman. 


TO   Tllli   EjUITOK   Ol'-   XUK   KJ-ECTRK'IAN. 

SiK  :  It  seems  to  me  that  Prof.  David  Bobertson  in  his  letter 
under  the  above  heading  in  your  issue  of  the  ]8th  has  drawn  a 
conclusion  that  is  somewhat  too  sweeping  from  the  experi- 
im-nta  of  Prof.  Blondel  on  the  E.M.F.  of  induction,  an  account 
of  which  was  given  on  p.  .Til. 

Surely,  ilNjdl,  not  N  dtfijdt,  ia  the  more  universal  form  for 
the  E.M.F.  To  write  N  d<fi/dt  is  simply  a  matter  of  con- 
venience in  certab  cases,  such  as  Prof.  Blondel's  rotating  arm 
Jind  disc  oxj)erimcnt  and  dynamo  action  generally,  but  it  is 
obviously  inapplicable  to  induction  coils  and  transformers. 

For  a  rectilinear  motirm  of  a  conductor  ])laced  across  and 
drawn  along  two  j)arallel  rails  in  a  magm^tic  field  one  must 
writ^^  Iho  more  fundamental  form  c-^dNjdl,  for  this  is  a  case 
Ml  \vhi<  h  -;,  i.s  >K!r(,. 

I''"it  it  the  rails  \»-  curved  and  the  moving  conductor  or 
miaer  lie  along  a  radiu«  ..f .  .irvHi,ire,ono  can  write  either  c/N/(/< 


"  THE  GYEOSCOPIC  COMPASS." 

TO   THE   EDITOR  OF   THE   ELECTRICIAN. 

Sir  :  So  important  is  this  matter  of  the  gyro-compass  that  I 
have  n.o  hesitS,tion  in  asking  you  to  allow  me  space  for  more 
than  a  mere  reply  to  Mr.  Longland's  letter  of  June  1  Ith. 

Sir  Percy  Scott  very  emphatically  stated  long  before  the  war 
that  the  submarine  was  a  thing  whose  importance  to  a  navv 
could  hardly  be  overestimated.  The  past  10  months  seem  to 
have  borne  out  this  statement  and  to  have  shown  that  to  the 
under-dog  (and.  fortunately,  Germany,  at  sea,  is  the  under-dog 
in  every  sense  of  the  word),  especiallj-  to  one  whose  ways  aj-e 
those  of  a  low-bred  mongrel,  the  submarine  gives  a  most  in- 
congruous advantage. 

In  a  recent  Paper  before  the  American  Institute  of  Electrical 
Engineers  (see  Ford,  "  The  G}T:oscope,"  "■  Proceedings " 
Am.  I.E.E.,  June  23,  1914:)  it  is  stated  that :  '"  In  submarines 
the  g\TO-com25ass  enables  an  accurate  course  to  be  laid  when 
running  submerged,  so  that  after  obtaining  the  bearing  of  the 
target  from  a  great  distance  the  submarine  may  approach, 
submerged,  to  within  a  short  distance  and  fire  its  torpedo 
accurately."  Tliis  is  accomplished  by  aid  of  the  Sperry 
gyro-comjiass,  an  instrument  of  the  peuduliun  type,  having, 
of  course,  the  usual  errors  of  latitude,  acceleration  and  velocity. 
The  Germans  with  their  Auschiitz  can  do  equally  well. 

Think  then,  of  the  enormous  advantage  we  might  obtain  over 
the  Germans  if  we  were  in  possession  of  a  compass  free  from  the 
usual  errors.  In  submarine  work  the  Germans  would  be  out- 
ranged and  outclassed. 

Tiie  Sea-Star  compass,  about  which  the  only  aTailable  in- 
formation is  contained  in  Mr.  E.  .K.  Scott"s  Pajier.  read  before 
the  Institute  of  Marine  Engineers  on  October  5,  l'J14,  is  the 
invention  of  Capt.  V.  H.  Kozic,  a  Serbian.  Nothing  could  be 
more  jjleasiug  or  appropriate  than  that  the  invention  of  a 
Serbian,  developed  by  British  designers,  should  be  successful 
in  destroying  the  enemy  in  his  own  under-woild. 

It  Ls,  tlierefore,  with  dLsppoiutmont  that  1  have  to  say  that, 
so  far  as  I  am  able  to  gather  from  tiic  information  available,  the 
Sea-Star  cannot  be  free  from  the  errors  of  latitude,  accelera-  | 
tiou  and  velocity  common  to  the  other  types.  I  state  this  I 
merely  as  my  opinion  arrived  at  by  the  sort  of  common-sense 
considerations  outlined  in  my  Paper  published  in  }oiir  issue  of 
May  1 1th.  I  maj-  be  mistaken,  and  should  be  most  liappy  to 
discover  that  I  am  mij*taken. 

Mr.  Longland  firmly  believes  that  on  the  point  of  latitude 
error  1  am  mistaken,  and  has  endeavoured  to  prove  to  me  that 
the  Sea-Star  is  free  from  such  error.  In  what  he  has  said  I 
fail  to  find  any  proof ;  still  worse,  I  fail  to  even  guess  whiit 
may  be  his  line  of  thought,  unless  I  nuiy  assume  that  the  coin 
j)a.ss  which  he  calls  the  Sea-Star  is  not  the  same  as  that  ilc 
scribed  in  Mr.  Scott's  Pa])cr.  The  gyro-compass  there  dc 
scribed  is  so  arranged  that,  in  principle,  the  least  tendency  to 
turn  about  the  horizontal  diametral  axis  causes  the  meridian 
motor  to  jirevent  such  turning,  i  neeil  only  refer  to  Fig.  25 
in  the  Paper,  in  which  tiie  contact  roller  and  segments  are 
shown.  In  the  normal  position  t  he  roller  is  .so  nearly  in  contact 
with  both  segments,  that  the  smallest  imaginable  movement  to 
left  or  right  will  cause  contact  to  be  made.  With  such  an 
arrangement  1  repeat  that  it  is  nonsense  to  say  the  gyroscope 
has   freedom  about  the    horizontal  diametral   a.\is.     Also   it 
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appears  to  me  that  the  sensitive  fork  arrangement  suggested 
in  my  letter  of  May  28th  is  the  same  in  principle  as  the  Sea- 
Star  shown  in  Mr.  Scott's  sketches. 

3Ir.  Longland  must  surely  have  in  mind  an  arrangement 
which  differs  fi'om  that  of  Mr.  Scott's  Paper  in  that  it  demands 
considerable  freedom  of  movement  of  the  contact  roller 
hctween  the  tivo  segments.  I  suppose  that,  in  any  case,  the 
endeavour  would  be — though  the  Paper  makes  no  definite 
statement  upon  the  point — to  make  motion  about  the  vertical 
axis,  due  to  the  meridian  motor,  as  nearly  dead-beat  as  pos- 
sible, so  that,  in  principle,  freedom  of  movement  over  the  seq- 
ments  would  be  prevented,  free  movement  about  the  horizontal 
diametral  axis  occurring  only  whilst  the  contact  roller  lay 
between  the  segments.  Possibly,  however,  Mr.  Longland's 
idea  of  the  Sea-Star  demands  that  the  motion  due  to  the 
meridian  motor  shall  not  be  dead-beat. 

Mr.  Scott's  Paper  deals  with  the  compass  only  too  briefly, 
and  make's  claims  which  he  himself  would  now  withdraw — 
the  claim,  for  instance,  of  freedom  from  acceleration  error. 
He  states  that  "  three  freedoms  are  provided,"  though  this 
seems  to  be  contradicted  by  his  description  and  sketches. 
Mr.  LoUgland  says  that  his  own  description  "  is  not  that  of  a 
gyroscope  having  three  degrees  of  freedom." 

What  I  have  just  said  surely  shows  th^.  the  nature  of  the 
compass  under  discussion  has  not  been  clearly  defined.  The 
statements  I  made  referred  to  my  own  understanding  of  Mr. 
Scott's  description.  Mr.  Longland"s  understanding  of  that 
description  seems  to  be  different  from  mine.  This,  I  trust, 
disposes  of  the  suggestion  that  I  was  accusing  Mr.  Longland 
either  of  ignorance  of  the  subject  or  of  an  attempt  to  mislead, 
than  which  nothing  indeed  could  have  been  further  from  my 
mind. 

Unfortunately,  any  difference  in  principle  between  Mr. 
Longland's  and  Mi.  Scott's  Sea-Star,  consisting  either  in 
freedom  between  contacts  or  in  non-deadbeatness  or  both, 
seems  to  me  to  do  nothing  towards  improving  matters  ;  all 
the  errors  named  will  still  be  present,  and  in  the  one  case  there 
will  be  in  addition  an  entirely  indefinite  error  due  to  the  un- 
avoidably indefinite  frictional  forces  set  up  by  the  means  of 
.susjjension  of  the  compass  whilst,  in  the  interval  between 
contacts,  it  has  three  degrees  of  freedom.  Perhaps  Mr.  Longland 
holds  that,  in  this  interval  the  apparatus  has  not  thi'ee  degrees 
of  freedom,  maintaining  that  the  meridian  motor  has  friction,  or 
locks  the  vertical  axis.  But  in  such  a  case,  movement  about 
the  vertical  axis  being  constrained  by  the  earth,  everyone 
knows  that  the  gyro  axle  would  move  out  of  the  horizontal,  even 
though  it  should  hajjpen  to  be  in  the  meridian  (except  at  the 
equator).  Thus  the  meridian  motor  would  come  into  action 
so  as  to  take  the  compa.ss  off  the  meridian.  Again,  if  Mr. 
Longland  demands  that  the  action  of  the  meridian  motor  shall 
be  not  deadbeat  it  follows  that  for  considerable  periods  of  time 
the  roller  will  be  upon  its  contacts  and  the  meridian  motor 
will  be  in  action.  But  when  this  is  the  case,  motion  about  the 
vertical  axis  is  constrained  not  alone  l:)y  the  motor  but  also  by 
the  earth,  and,  once  more,  the  comjiass  will  tend  to  remain  out 
of  the  horizontal  even  though  it  should  happen  to  be  in  the 
nieridian.  To  avoid  such  error  the  axis  with  reference  to 
which  the  motor  acts  should  be  not  vertical  but  perpendicular 
to  the  eartii's  axis  of  .spin.  To  set  the  axis  thus  would  demand 
a  knowledge  of  th(;  latitude. 

Mr.  Longland  defines  the  word  "  meridian,"  but  seems  to 
miss  my  point,  which  was  that  he  had  not  attempted  to  prove 
that  the  meridian  rather  tha/n  some  other  direction  was  the 
normal  goal  for  the  compass. 

It  puzzles  me  U>  know  what  can  have  been  the  object  of  Mr. 
l.<jnnland"s  "  confession  of  knowledge."  The  important  thing 
's  not  irliid  one  knows,  liut  hov:  one  knows.  How  does  Mr. 
liongland  know  that  "  every  time  the  gyrostat  axle  leaves  the 
Biendian,  contact  is  made  in  such  a  way  that  tlie  axle  swings 
into  the  mciidiun  again  "  '.  I  have  tried  to  show  why  I  think 
'lii'^  cannot  be  rigiit.  In  what  points  have  1  erred,  or  has  my 
iiejitment  been  incomplete  ?  Mr.  Longlan<l  .-lays  I  am  wrong 
when  I  write,  "  The  torque  due  to  the  meridian  motor  la  first 
to  left  and  then  to  right,  an  alteraatiag  torque  whose  average 


value  is  nil."  He  says,  "  Taken  separately  the  two  parts  of 
the  sentence  are  correct,  but  taken  together  they  are  incorrect." 
I  do  not  know  what  Mr.  Longland  means.  Apparently,  how- 
ever, the  point  is  that  the  action  of  the  meridian  motor  is  in 
some  way  affected  by  latitude.  How  is  it  affected  ?  But  first 
let  us  know  definitely  the  construction  of  the  compass  under 
consideration. 

If  the  Sea-Star,  as  described  by  Mr.  Scott,  were  good  I  feel 
sure  the  Germans  would  already  be  using  it.  If,  assuming  it  is 
at  fault,  anyone  knows  of  means  of  perfecting  it,  such  means 
should  be  kept  secret  fi'om  all  except  our  own  Government. 

I  should  greatly  regret  to  think  that  anyone  had  been 
deterred,  by  any  words  of  mine,  from  putting  forward  a  good 
thing,  for  I  am  well  aware  that  my  own  knowledge  of  the 
mathematics  of  the  gyroscope  is  very  .small. — I  am,  ftc, 

London,  June  14.  F.  M.  Denton. 


THE  HEAVISIDE  LAYER. 

TO   THE    EDITOR   OP  THE   ELECTRICIAK. 

Sir  :  I  have  read  the  interesting  article  by  Dr.  Fleming  in 
The  Electrician  of  the  11th  inst.,  and  note  that  he  seems  to 
consider  that  the  iom'sed  layer  necessary  is  due  to.  particles 
shot  out  of  the  sun.  As  a  possibiUty  I  would  accept  his  ex- 
planation, but  nothing  more  than  that.  Finally,  why  all 
experimental  work  on  wireless  telegraphy  shoidd  cease  because 
v/e  happen  to  be  at  war  with  Germany  almost  passes  one's 
comprehension.  One  would  imagine  that  this  is  the  verij  time 
to  push  experimental  work  of  this  kind  for  all  it  is  worth. — ■ 
I  am,  &c., 

Mill  Hill,  June  22.  W.  II.  F.  Murdoch. 


[We  regret  that  we  are  compelled   to  hold  over  some  corre- 
spondence.— Ed.  E.} 


A  BOARD  OF  EXPERIMENT 


Under  this  heading  several  farther  communications  have 
appeared  in  "  The  Times  "  and  the  "  Morning  Post  "  during 
the  past  week,  and  in  what  follows  we  give  the  substaoiGe  of 
some  of  these  letters  : — 

Prof.  Andrew  Gray,  writinj;  from  Gltusgow  Uaivecsity,  points  out  the 
difficulties  which  must  attend  "  the  mobilisation  of  all  the  incentive  force 
and  energy  of  the  country, "  and  expresses  a  doubt  whether  the  writers 
of  the  vaiiou.s  letters  to  "  The  Times  "  know  from  practical  experience 
how  many  serious  obstacles  there  are  at  present  in  thv.  way  of  bringing 
this  energy  to  bear.  He  points  out  how  difficult  it  is  for  the  inventor, 
even  supposing  he  has  tlio  necessary  funds  at  command,  to  obtain  access 
to  an  engineering  establishment  or  to  a  workslio])  of  any  kintl  ei|uipped 
with  machine  tools.  The  reply  received  by  the  inventor  at  the  jiresent 
time  is  that  he  must  wait  until  the  war  is  over  before  those  who  are  in  a 
position  to  afford  him  the  necessary  facilities  of  manufacture  can  enter- 
tain his  proposals.  Prof.  Gray  is  of  opinion  that  something  like  a  new 
department  would  have  to  bo  created.  • 

Sir  H.  Truman  Wood  has  also  contributed  to  the  subject. 

Jlr.  Charles  Bright,  discussing  Prof.  Gray's  letter,  suggests  "  the  imme- 
diate establishment  of  an  effective  clearing  house  to  wliich  all  offers  for 
State  service  of  any  kind  should  be  made,  those  in  charge  of  sucli  clearing 
house  being  in  a  position  t(j  decide  in  what  channel  individual  offers  could 
be  mo.st  usefully  direoted — if  at  all." 

It  will  be  rcmrmbcred  that  this  correspondence  in  "The  Times" 
originut<'(l  with  a  letter  from  Mr.  H.  CI.  Wells,  who  to  Tuesday's  issue  of 
our  contemporary  contributed  a  further  letter  on  the  subject,  reviewing 
the  correspondences  that  has  followed  his  original  communication.  It 
will  1k'  seen  that  he  practically  endorses  Mr.  Charles  Hright's  suggestion. 
.Mr.  Wells  pointsmit  that  'the  present  trend  of  things  seems  to  be  towards 
a  committee  or  committees  of  distinguished  men,"  and  he  expresses  a 
iloubt  whether  this  would  Iw  the  most  suitable  instrument  for  rapidly 
taking  up,  examining,  testing  and  rejecting  or  developing  new  ideas. 
Promptitude  anil  a  single  purpo.se  niv  what  is  needed  (says  Mr.  Wells) 
in  a  case  of  this  kind,  and  for  this  purpose  "  a  more  concentrated  direc- 
tion, possibly  even  a  single  person,  supported  by  a  |)roper  organ isalioTi, 
woulil  l)e  far  better — someone  possessing  the  catholic  iniderstiiiiding  of 
.Mr.  Halfour  and  sonietliliig  of  the  i)ush  of  Mr.  I.,loyd  George."  .Mr. 
Wells  illustrates  his  argument  as  follows  : — 

"  Essentially  I  see  it  as  a  small  department,  collateral  rather  than 
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Bubordinate  to  the  War  Office  and  Admiralty.  .  .  .  The  business 
of  the  bureau  will  be  essentially  to  stand  between  these  great  adminis- 
trative departments  and  the  iiood  of  crude  and  imperfect  suggestions 
that  beats  upon  them  so  distractingly  and  unavailingly  ;  it  will  examine, 
test  and  develop  these,  and  present  such  as  are  fouml  suitable  in  a  finished 
form  residy  for  use  to  the  fighting  department.'  The  bureau  would,  I 
think,  do  its  work  best  if  it  were  a  responsible  official  bureau,  because 
then  it  would  have  comparatively  free  access  to  official  information  :  it 
would  know  more  exactly  what  was  being  done  and  what  needed  to  be 
done.  Its  directorate  could  be  under  military  discipline  as  regards 
imparting  and  discussing  its  secrets.  That,  however,  is  the  ideal  state 
of  affairs.  It  would  be  quite  possible  for  it  to  do  a  very  considerable 
amount  of  useful  and  helpful  work  as  a  semi-official  or  even  a  merely 
sanctioned  volunteer  body,  and  that  is  the  form  in  which  I  am  making 
this  present  suggestion. 

"  The  organisation  of  this  bureau  would  consist  first  of  an  index  (with 
a  suitable  system  of  cross  references)  of  all  the  men  and  women  with 
special  scientific  and  technical  knowledge  and  ability  available,  who 
could  be  called  upon  for  advice,  help  and  work  upon  the  problems  which 
would  be  its  essential  business.  This  index  could  lie  compiled  very 
rapidly  with  the  help  and  advice  of  the  proprietors  and  editor  of  "'  Nature" 
and  of  the  various  leading  technical  journals,  supplemented  by  the  secre- 
taries of  our  numerous  scientific  and  technical  societies.  If  the  people 
on  this  list  could  be  more  or  less  officially  embodied  as  a  scientific  force, 
as  a  corps  or  service,  so  much  the  better.  Secondly,  the  bureau  would 
maintain  a  list  of  laboratories,  institutions  and  places  free  for  experi- 
mental work.  Under  the  education  department  alone  at  the  present 
time  there  must  be  very  considerable  resources  for  investigation  and 
experiment  which  are  not  being  utilised  for  our  national  needs,  and  there 
are  also  numerous  private  laboratories.  Thirdly,  the  bureau  would  need 
funds.  These  funds  would  be  under  the  control  of  a  small  special  com- 
mittee which  would  sanction  the  directorate's  appropriations.  This 
much  would  constitute  .the  working  body  of  the  bureau;  its  head  and 
intelligence  would  be  the  director's  office,  or  rather  the  directorial  cranium 
into  which  would  come  from  the  one  hand  a  confused  tumult  of  proposals 
and  inventions  from  outside,  and  from  the  War  Office  and  Admiralty  an 
occasional  inquiry  or  demand  arising  out  of  the  experience  and  neces- 
sities of  the  war.  Its  business  would  be  to  convey  the  digested  residuum 
of  the  former  to  the  fighting  departments,  and,  under  suitable  precau- 
tions, to  see  to  the  requisitions  of  the  latter.  The  bureau,  acting  through 
the  directors  office,  would  be  essentially  a  clearing  house  of  ideas.  It 
would  weed  out  the  absurd  and  impossible — probably  99  per  cent,  of  the 
matter  sent  in — it  would  sort  out  and  set  aside  for  development  the 
under-developed  but  intelligent  suggestions  ;  from  its  inde.x  it  would 
develop  a  galaxy  of  capable  and  willing  consultants  to  whom  these 
suggestions,  or  questions  arising  out  of  these  suggestions,  would  be  sub- 
mitted and  promptly  attended  to,  and  it  would  in  suitable  cases  provide 
funds  and,  either  immediately  o  '  :-.iediately,  direct  trials  and  experiments. 
The  beginnings  of  such  a  bureau  might  be  made  to-day  ;  it  might  be  at 
work  within  a  week  ;  it  might  be  producing  effects  at  the  front  within 
a  month  or  six  weeks  of  the  present  date." 

In  "The  Times"  of  yesterday  (Thursday) Prof .  Patrick  Geddes  writes 
in  cordial  approval  of  Mr.  Wells's  proposed  bureau. 

Mr.  Tf.nnant,  in  replying  to  a  question  in  the  House  of  Commons  last 
Wednesday,  stated  that  practically  all  the  laboratories  in  the  country 
had  been  jjlaced  at  the  disposal  of  the  War  Office.  There  was  a  large 
chemical  staff  of  highly  qualified  men.  The  War  Office  had  received 
great  lx>nefit  from  advice  given  by  the  Royal  Society,  the  National 
Physical  Laboratory,  the  universities  and  other  bodies,  and  he  desired  to 
express  the  thanks  of  the  Army  Council  for  the  assistance  that  had  been 
given. 


EDUCATIONAL  NOTES. 


University 'Of  Manchester.— In  the  Faculty  of  Science  complolc 
conris  of  ft  !(ly  (extending  over  three  years)  arc  arranged  for  the 
University  JJegnes  in  (-ivil,  mechanical  and  electrical  engineering. 
Ciood  facilities  arc  provided  for  laboratory  and  research  work  :  the 
civil  and  mechanical  engineering  laboratories  have  recently  been 
C(|uip|;cd  with  new  pliinl  and  apparatus,  and  the  electrical  engineering 
laboratory  is  l.ouscd  in  a  new  building.  Particulars  of  cour.-ieseau  lie 
obtained  from  tho  Kcgistrar.     The  new  .session  eoinmences  on  Oct.  7. 

Particulars  of  tho  lecture  and  laboratory  courses  in  physics,  pre- 
paring for  both  the  ordinary  and  honours  degrees,  will  bo  forward(^d 
on  application  to  tho  Rogistrtir.  Prof.  Sir  E.  Rutherford  will  meet 
intending  studonts  on  Thursday,  Oct.  7,  at  10:30  a.m. 

Manchester  Municipal  School  of  Technology.— The  1915  session 
will  open  on  Oit.  o,  and  nialrieulation  and  entrance  examinations 
will  1m'  held  in  .lulyan<l  .Se[>lenil)(r.  ('omplele  courses  of  iastrtiction 
are  provided  in  mrchaiiieal,  electrical  and  sanitary  engineering, 
c;lMmicaI  and  textile  itiduHlries,  architecture,  &c.  Prospectuses, 
Riving  complete  particulars  of  the  courses  leading  to  the  Manchester 
l'niv<r>.ity  ilegrees  in  the  faculty  of  technology  can  bo  obtained  free 
on  application. 


NEW  BOOK  AND  NEW  EDITIONS. 

ICopiesof  the  r.ew  books  mentioned  bebw  can  be  obtained  post  U:^  from  The  Elec- 
trician Offices  on  payment  oi  theprices  indicated  in  parentheses.  Where  an  asterisk  is 
added  t3  the  number  20  days  will  elapse  betore  lxx>k3  are  supplied.  It  is  only  necessary 
to  specify  the  number  when  sending  remittance.] 

492.  "  Design  of  Steam  Boilers  and  Pressure  Vessels."  By  Haven 
and  Swett.      12s.  Cd.  net. 

493.  -Heat:   Treatment  of  Steel."     IDs.  6d.  net  (10s.  9d.) 

494.  '■  Electrical  Instruments  in  Theory  and  Practice."  By  lIiu:doch 
and  Oschwald.     lOs.  6d.  net  (10s.  9d.) 

495.  ■■  Textbook  of  Elementary  Chemistry."  By  Perkin  and  Jaggers. 
3s.  net  (3s.  3d.) 

496.  "  Railroad  Finance  and  Organisation."  By  W.  Z.  Ripley.  14s. 
net. 

497  "  Text  Book  of  General  Physics  for  College  Students."  By  J.  A. 
CuUer.     7s.  6d.  net  (7s.  9d.). 

498.  "  Atmospheric  Electricity  :  Potential  Gradient  at  Kew  from 
1892-1912."     By  C.  Chree.     2s.  net  (2s.  3d.). 

499.  "  Transmission  of  Electric  Waves  Over  the  Surface  of  the  Earth." 
By  A.  E.  H.  Love.     Is.  6d.  net.  (Is.  9d.). 

500.  '"  First  Principles  of  Production  :  A  Study  of  First  Principles  in 
the  Relation  of  Science  to  Industry."  By  J.  H.  Taylor  Peddle.  5s. 
net  (.5s.  3d.). 

501.  "  Design  of  Steam  Boilers  and  Pressure  Vesssls."  By  Henva 
and  Swett.     12s.  6d.  net. 

502.  "  Electrical  Instruments  in  Theory  and  Practice."  By  Murdoch 
and  Oschwald.      10s.  6d.  net. 

503.  "  Single  Phasa  Electric  Railways."     By  E.  Austin.   21s.  net. 

504.  '■  Railroad  Accounting."     By  W.  E.  Hooper.     7s.  6d.  net.  (7s.  9d.) 

505.  "  Practical  Physical  Chemistry."  By  J.  B.  Firth.  2s.  6d.  net 
(2s.  9d.). 

50!).  "  Advanced  Theory  of  Electricity  in  Magnetism."  By  Franklin 
andJIacnutt.     8s.  Od.  net  (8s.  lOd.). 

507.  '  Elementary  Experimental  Statics."  By  I.  P.  Hart.  2s.  6d. 
net  (2s.  9d.). 

50S.  "  Steam    Boilers    and    Combustion."     By    J.    Batey.     4s.    net       y 
(4s.  4d.). 

509.  ■■  Elcnientarj"  Chemical  Microscopy."  By  E.  M.  Chamot. 
12s.  (id.  net. 

510.  "  Constant  Voltage  Transmission."  By  H.  B.  Dwight.  53.  Gd. 
net  (5s.  lOd.). 

511.  "  Structural  Engineering."     By  J.  E.  Kirkham.     253.net. 

512.  "  Materials  of  Construction."     By  A.  P.  Mills.     19s.net. 

513.  "  SiJira!  and  Worm  (iearing."     10s.  Gd.  (lOs.  9d.). 

514.  ■"  Single-phase  Electric  Railways."     By  E.  Austin.     21s.  net. 

515.  "  The  Mechanics  of  Electricity."  By  F.  J.  B.  Cordeiro.  5s.  6d. 
net  (5s.  lOd.) 

51G.  '■  Continuous  Current  Electrical  Engineering."  By  W.  T. 
Maccall.     10s.  Gd.  net. 

517.  "  Simple  Methods  of  Radiographic  Localisation."  ByT.  Rankine 
l.s.  net  (Is.  2d.) 

518.  ■■  T  hermo-magnetic  Study  of  the  Eutectoid  Transition  Point  of 
Carbon  Steels."     By  Smith  and  Guild.     2s.  net  (2s.  2d.) 

519.  ■'  Electricity  for  the  Farm."  By  F.  I.  Anderson.  5s.  01.  m-t 
(5s.  9d.) 

520.  ■■  X-Rays  :  How  to  Produce  and  Interpret  Them."  By  H. 
Mowat.      8s.  6d".  net  (8s.  9d.) 

521.  "  Romance  of  Electricity."     By  V.  E.  Johnson.     3s.  6d.  (3s.  8d.) 

522.  "  Romance  of  Modern  Inventions."  By  V.  E.  Johnson.  3s.  6d. 
(3s.  Sd.) 

523.  ••  Romance  of  Engineering."     By  G.  D.  Knox.   3s.  6d.  (3s.  Sd.). 

524.  Science  and  Technology,  Examinations  in  (Board  of  Education). 
9d.  (lid.) 

525.  Logarithms  for  Business  Purposes.  By  T.  J.  Millar,  l.s.  net  (Is.  2d.) 
52tl.  Patents,  Designs  and  Trade  Marks  Report,  1914.     'l\A.  (4d.) 

527.  Post  Office  Telegraphs  and  Tolophonos  Account  for  191314. 
3d.  (4d,) 

528.  "  Inskip's  Tables,  Squares  and  Logarithms."    15s.  net. 

529.  Board  of  Trade  Report  on  Bills  of  Prov.  Orders,  Session  1915, 
relating  to  Railways,  Tramways,  Rail-less  Electric  Traction,  Electricity 
Supjily,  Gas  and  Water  Canals,  Harbours,  &c.     3Jd.  (5d.) 

53o".  Handbook  of  London  Trades  (Gas  and  Electricity  Supply  Trades). 
2d.  (3d.) 

5;!1.   •■  Mechanical  Drawing."     By  J.  Husband.     3s.  net  (3s.  4d.) 

532.  "  A  Treatise  on  Hand  Lettering  for  Engineers."  By  VV.  J. 
Liiichain.     7.s.  Gd.  net  (7s.  9d.). 

533.  "  Surface  Tension  and  Surface  Energy  and  their  Influence  on 
Chemical  Phenomena."     By  Willows  and  llatseliek.     2s.  (id.  net  (2s.  !)d. ) 

534.  "  .Mechanical  Engineers'  Pocki't  Book  of  Tables.  Formula?,  Rules 
and  Data."'     By  D.  K.  Clark.     IGth  edition.     4s.  Gd.  net  (48.  lOd.). 

53.'i.  "  A  School  Arithmetic,  including  Logarithms  and  Mensuration." 
Bv  A.  C.  Jtmes.     Parts  I.  to  111..  Is.  Cxi.  (\».  9d.)  each. 

'5;!G.  '•  .Micrometers,  Slide  Gauges  and  CaliiHTs."'  By  A.  W.  Marshall. 
Gd.  net  (Sd.) 

537.  ■■  Telegraph  Engineering  :  A  Manual  for  Practising  Telegraiih 
Engineers  and  Engineering  Students."  By  E.  Hnusmaiui,  E.E.,  D.Sc. 
14.S.  net. 

038.  "  Theory  of  Measurements  :  A  Maniuil  for  Physics  Students. 
By  J.  S.  Stevens.     Gs,  net. 

539.  Hawkins' EleclrieaKiuides.  In  10  \'ols.  Each  4s.  Gd.  (4s.  9d.). 
(Vols.  IX.  and  X.  in  preparation.) 


THE  ELECTRICIAN,  JUNE  25,  1915. 


415 


fitm 

COMMERCIAL^lNDUSTEIAL  SECTION. 


CONTENTS. 


Mb.  Wordinoha5i's  "  Op- 
timism " 445 

Imports  and  Exports  of  Elec- 
trical Manufactures    446 

Legal  Intelligencb  446 

P.IBLIAMKNTABY    IntELLK^ENCE    448 

Bankruptcies,     Liquidations, 

&c 448 

Electricity  Supply 448 

The  Round  Table  87 

The  "  Point  Fives  "    87 

A  New- Tumbler  Switch.  Illu.'*.  88 
Glasgow    Smoke    Abatement 

Exhibition     88 

A  Modern  Electrically  Driven 

and  Lighted  Shoe  Factor)-. 

Illustrated    89 

"  Witton  "       Ironclad      H.T. 

Switchgear.  Illustrated  . .  92 
British   Made  Electric  Lamp 

Caps.     Illustrated 92 

Electric  Vehicle  Progress 
Supplement — No.  17 

A  New  Electric  .\mbulance. 
lUustiated    1* 


The  Electric  Stevedore.     By 
A.  Jackson  Marshall.    Illus.     2* 

The  Electric  Wheel-Chair 3* 

Hauling-In  Cable.  Illustrated     4* 
The  "  Ironclad-Exide  "  Accu- 

mulatorfor  Electric  Vehicles    4* 
Parade  of  Electric  Vehicles  on 
the  Victoria  Embankment, 

June  17th,  1915  5* 

Electric    Vehicles    and    their 
Control.     Illustrated 6* 


Traction  Notes   449 

Lighting,  Power  and  Heating 

Notes  449 

Empire  Notes 450 

Foreign  Notes 460 

Miscellaneous  Notes 450 

Tenders  Invited 450 

Tenders  Received  &  Accepted  451 

Municipal  Accounts   453 

Companies'     Meetings      and 

Reports 453 

New  Companies,  &c 455 

City  Notes    455 

Electrical    Companies'   Share 

List 455 


MR.  WORDINGHAM'S  "OPTIMISM." 

The  mechanism  with  whicli  Nature  has  jnovidocl  mankind 
for  the  purpose  of  the  interchange  of  ideas  is  so  complex  that 
it  needs  to  be  used  with  the  utmost  care.  As  between  one 
individual  and  another  its  functions  may  be  e.xerctsed  freely, 
but  as  between  one  individual  and  many  others,  as  m  the 
act  of  public  speaking,  they  should  be  employed  with 
some  caution.  In  other  words,  it  Ls  highly  desirable  to 
avoid  giving  utterance  in  public  to  what  '"  Punch  "  has  so 
aptly  illustrated  and  emphasised  for  many  years  as  the 
"  things  best  left  unsaid."  This  advice  applies  particvdarly 
to  engiueeiing  matters.  We  should  not  dream  of  accu-sing 
Mr.WoRDTNGHAMof  not  reading  "  Punch,"  but  from  his  very 
latest  utterance  we  should  imagine  that  he  does  not  look 
to  that  national  organ  of  wit  anil  liuinonr  \(>  jioint  'iinornl. 

We  yield  to  none  in  our  respect  for  Mr.  VVoKUiNcai.VM 
as  an  electrical  engineer,  and  although  he  no  longer 
adorns  the  ranks  of  municipal  servants,  the  esteem  in  which 
he  is  held  by  the  l.M.E.A.  is  reflected  in  his  position  as  an 
honorary  member  of  that  body,  cf  which,  by  the  way,  he 
was  in  the  early  days  one  of  its  most  progressive  presidents. 
By  virtue  of  this  fact,  and  his  services  on  the  Engineering 
f^tandards  Committee,  Mr.  Wordingham  attends  the 
iiiinual  convention  of  the  I.M.P^.A.,  and  frequently  con- 
tributes to  the  discussions. 

As  to  what  should  be  said  and  what  should  he  lef,  unsaid 
's,  of  (louVsfc,  a  matter  of  personal  opiiiioji.     Au  individuul 


may  feel  that  his  brother  engineers  are  foUowing  a  policy 
which  is  altogether  wrong.  Is  he,  then,  to  say  nothuig  ? 
Obviously  not.  There  is  such  a  thing  as  the  unreasonhig 
trend  of  fashion,  and  this  is  fovmd,  we  regret  to  say,  in 
engineering  as  in  less  serious  walks  of  life.  If  the  engineer  is 
to  follow  the  crowd,  then  serious  criticism  comes  to  an  end, 
and  solid  progress  must  suffer,  for  it  is  an  undoitbted  fact 
that  progress  flourishes  best  under  the  stimulus  of  criticism. 
To  come  to  the  point  of  our  grurnble,  Mr.  Wordingham 
threw  cold  water  on  the  electric  vehicle  movement  because 
many  years  ago  accumulator  tramways  proved  a  failure. 
This  reasoning,  however,  is  very  far  frorr^  being  sound. 
Such  an  argument  ignores  entirely  the  progress  tliat  has 
been  made  during  the  interval.  Time  after  time,  innovations 
have  met  with  failure  at  the  start  and  with  success  at  the 
finish.  Take,  for  example,  the  petrol  onuiibns,  which  was 
initially  a  hopeless  failure.  It  may,  no  doubt,  be  more 
difficult  to  realise  that  progress  has  been  made  in  «lectric 
accumidators  to  the  extent  which  has  been  the  case,  because 
this  jirogress  has  been  more  in  detail  than  in  fundanrentals. 
That,  however,  is  no  reason  for  ignormg  it.  At  the  present 
time  we  have  not  merely  got  cells  which  are  very  much 
stronger  than  they  were  years  ago,  but  also  new  types  of  cells. 
Moreover,  we  have  gone  very  much  further  than  in  years 
gone  by,  for  results  of  cost  are  obtainable,  not  merely  in 
America  but  in  this  country.  AU  this  must  surely  be  taken 
into  account,  and,  therefore,  we  would  ask  Mr.  Wording- 
ham  not  to  cause  discouragement  in  a  field  full  of  promise  hv 
merelv  taking  account  of  ancient  failures. 


Snow  Sweeping  in  New  York.  For  the  purposes  of  sweeping 
snow  froiu  New  Yoi'k  streets  a  new  form  of  sweeper,  with  a 
11  ft.  rotary  broom,  which  is  mounted  on  a  special  train 
cha.s.si3,  has  been  introduced,  and  was  descrilx'd  in  a  recent 
number  of  the  "  Electric  Railway  Jouiiial."  Tiie  sweeper 
car  cotisisls  of  two  ciibs  niounfcd  on  stiindard  tnirks  and  c<ni- 
nect<;d  I'V  opcu  lij'idging,  (lie  lowest  puit  of  which  is  froui  1  ft. 
to  5  ft.  from  the  ground.  Under  this  central  portion  and 
hinged  at  one  end  is  a  rotary  broom,  which  can  be  swung  out 
on  cither  side  to  a  distance  of  12  ft.  from  the  rail.  When  in 
transit  the  broom  can  bn  swun;;  in  with  its  axis  |>arallel  to  the 
axis  of  the  car.  The  broom  is  swung  round  through  worm 
gearing  by  means  of  a  .5  h.p.  motor,  and  is  rotated  by  a  3.5  h.p. 
motor  mounted  on  the  axis  <i[  th<i  broom  at.  I  lie  inner  end. 
The  action  of  the  broom  is  controlled  liy  a  man  stationed  in  the 
forward  cab,  who  can  swing  the  broom  in  ami  out  to  pass 
vehicles,  and  can  vary  the  broom  -speed  and  pressure  on  the 
road  as  desiicd.  Another  man  is  stationed  in  tlm  car  to  drive 
the  sweeper,  and  a  nieclianic  is  also  always  carried  (ui  hoard. 
The  broom  can  also  be  carried  to  the  opposite  end  of  thi-  bridge 
HS  n'(|uired. 
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IMPORTS  AND  EXPORTS  OF  ELECTRICAL 
MANUFACTURES. 

For  the  week  June  14,  1915,  to  June  19,  1915. 


In  view  of  the  increased  interest  which  is  being  taken  in  the  subject  of 
the  importation  into  and  the  exportation  of  Electrical  Manufactures 
from  the  United  Kingdom,  we  resume  our  weekly  lists.  (See  also  note 
at  foot  of  Exports.) 

IMPORTS. 

Bristol.— U.S.A.:  Unenumerated.  12pkg5. 

FoLKESTOKE. — France  :  Elec.  carbons.  4  pkgs. 

Hull. — 5ttVi/e«.- Telephone  material,  14 pkgs. ;  Denmark:  Electrodes.  27  pkgs. ;  elec. 
machinery,  24  pkgs. 

London.— £/.5./).  .•  Elec.  machinery.  £363  ;  elec.  lamps.  £877 ;  elec.  carbons.  £85 ; 
telephone  materials.  £224:  unenumerated.  £125.  Switzerland:  Elec.  carbons.  £300: 
unenumerated.£23.  Spain:  Lamp  parts.  £75.  Wocway  .•  Telegraph  poles.  3.932  pkgs. 
Holland:  Elec  lamps.  £820—154  pkgs.:  elec.  machinery.  £446;  lamp  parts.  £6; 
unenumerated.  £81.  Sweden:  Elec.  machinery.  £552  :  telephone  apparatus,  83  pkgs. : 
elec.  lamps.  £235  :  lamp  parts.  £152.  France  :  Elec.  carbons,  £857  :  lamp  parts.  £730  ; 
elec.  lamps,  £55:  unenumerated,  £200.  Itah :  Elec.  wire  and  cable,  £1,190;  elec. 
machinery,  £1.931.    Canada:  Wire  and  cable.  £2.250  ;  unenumerated,  £140. 

Southampton. — France :  Unenumerated,  43  pkgs. 

EXPORTS. 

To  Australasia. — Auckland:  Unenumerated.  £39.  Melbourne:  Elec.  machinery 
£2.360:  wire  and  cable.  £2.500  ;  elec.  glow  lamos.  £170  ;  unenumerated.  £593.  Sydney: 
Elec.  machinery.  £177:  wire  and  cable.  £10  ;  telegraph  material.  £55  :  unenumerated. 
£1.252.  Wellington:  Wire  and  cable,  £400;  unenumerated.  £83.  Brisbane:  Elec. 
machinery.  £231  :  unenumerated.  £73.  Dunedin  :  Unenumerated,  £74.  Christchurch  : 
Elec.  machinery,  £123:  unenumerated,  £156.  Perth:  Wire  and  cable,  £39 ;  unenu- 
merated, £478.  Hobart:  Unenumerated,  £70.  Lyttelton :  Elec.  machinery,  £38;  un- 
enumerated, £239.    Fremantle:  Elec.  machinery.  £15;   unenumerated.  £74. 

Africa.— Durban  :  Machinery.  £2,277  ;  wire  and  cable.  £2.535  :  unenumerated.  £2.077. 
/'orfHiiairfA.-  Wire  and  cable,  £80;  unenumerated,  £539.  Cape  Town:  Elec.  machiner. 
£125;  unenumerated,  £246.  East  London:  Wire  and  cable,  £5;  unenumerated,  £43. 
Zamibar:  Unenumerated,  £95.  Delagoa:  Elec.  machinery.  £42.  Kilindini :  Elec. 
machinery,  £118  :  unenumerated,  £195. 

Egypt. — Port  Sudan  :  Elec.  machinery.  £21.    Alexandria  :  Elec.  machinery,  £37. 

RvssiA.-Petroirad  :  Wire  and  cable.  £1.035:  unenumerated.  £178. 

Spain. — Semite:  Unenumerated, £70.  Santander :  Elec. machinery. £37.  Cartagena 
Unenumerated,  £29. 

Portugal.— Opor/o .•  Unenumerated.  £67. 

South  and  Central  America. — Buenos  Ayres:  Wire  and  cable,  £1,130;  elec. 
machinery.  £215:  unenumerated.  £802.  Afo«to/rfeo.-- Wire  and  cable.  £50 ;  unenu- 
merated, £20.  Pernambuco '.  Unenumerated.  £359.  Rio  de  Janerio:  Unenumerated. 
£79.  Rosario:  Wire  and  cable.  £260  :  unenumerated.  £11.  Santos:  Unenumerated. 
£259.    Santa  Fe :  Elec.  machinery,  £325. 

HoLLAttD.— Amsterdam  :  Wire  and  cable.  £3.190  :  wireless  telegraph  material,  £330  : 
unenumerated.  £107.    Rotterdam:  Wire  and  cable,  £74 ;  unenumerated,  £81. 

U.S.A.— New  York:  Unenumerated.  £91. 

Japan. —  Yokohama:  Unenumerated.  £959. 

Chwa.— Hongkong :  Unenumerated,  £11.    Shanghai:  Unenumerated,  £138. 

India.  Ceylon,  Indc/-China  and  Straits  Settlements. — Bombay:  Wire  and  cable 
£163;  elec.  machinery.  £2.053  ;  unenumerated.  £881.  Calcutta:  Wire  and  cable.  £296  ; 
unenumerated,  £72.  Colombo:  Wire  and  cable.  £288  :  elec.  machinery.  £38 ;  unenu- 
merated. £46.  Madras:  Elec.  machinery,  £56  :  wire  and  cable,  £134  ;  unenumerated. 
£205.  Singapore:  Unenumerated,  £72.  Penang:  Telegraph  material,  £16.  Port 
Swettenham :   Unenumerated.  £39. 

Java.— Souraha^a  :  Wire  and  cable.  £553  :  unenumerated.  £41. 

Canada.— Toronto .-  Unenumerated,  £24.  Montreal:  Unenumerated.  £25.  St  John 
N.B. :  Unenumerated.  £24. 

Frmiqb.— Boulogne :  Unenumerated.  £26.  Paris:  Elec.  machinery,  £767  ;  unenu- 
merated,£28.  Dunkirk:  Unenumerated. £149.  Havre:  Elec. machinery, £130.  Calais- 
Wire  and  cable.  £2.070.    Nantes:  Unenumerated,  £500.    Dieppe:  Elec.  machinery,  £40  ■ 


numerated,  £236.    Salonica:    Un- 


unenumerated.  £77. 

Greece  .—^(>arK3 .-    Elec.  machinery,  £96; 
enumerated.  £375. 

Malta  :  Unenumerated .  £25. 

Morocco. — Tangier^.:  i><.-v~,n-ot«.j  £19 

Balikpapan  :  Uner';- ■  -   •■  -   -:~^ 

Bbhkoeleh  :  Elec 

FOREIGN  GOODS  (duty  paid  and  free). 
Durban:    Unenumerated,  £56.    Amsterdam:    Unenumerated,  £252.    Bankok:    Un- 
enumerated, £29.    Barcelona:    Unenumerated,  £55.    Bombay:    Unenumerated.  £92. 
East  London:    Unenumerated,  £215.    Melbourne:    Unenumerated,  £17.    Paris:    Un- 
enumerated. £18. 

FOREIGN  FREE  GOODS,  entered  in  transition  through  Bills  of  Lading. 
Alexandria:  Unenumerated,  £126. 

Note. — The  large  number  of  items  in  these  official  returns  under  the 
misleading  heading  "  unenumerated  "  relate  to  what  is  described  as 
"electrical  goods  "  and  "  electrical  materials." 


LEGAL  INTELLIGENCE. 

Osram  Lamp  Works  iLtd.i  v.  Pope's  Electric  Lamp  Co.  (Ltd.) 

1)11  Tu.Mlay  .Mr.  .lu.stice  .loyci-  coniniinced  the  hearing  of  tills  actiim 
for  an  injunction  to  restrain  ricfeiidants  from  an  nlleged  infriiiycnunt  of 
plamtiffH' letters  patinl  2:t,S!»9  of  1904,  for  damages  and  for  llic  d.-liviiy 
up  of  articles  or  Ihings  made  in  infringement  of  the  said  letters  patent. 
Defendants  denied  infringement,  and  alleged  that  there  was  no  subject 
matter  for  plaintiffs'  patent  and  a  lack  of  novelty. 

Mr.  A.  .1.  Walter,  K.C,  .Mr.  H,  A.  Colefax.  K,'C.,  Mr.  .J.  Hunter  firay 
and  Mr  Kenge  (instructed  by  Messrs.  Bristowe,  Cooke  and  Carpmnci) 
appeared  for  the  plaintiffs,  Mr,  T,  Terrell,  K,C.,  Mr.  T,  R.  Hugh.s.  K.C, 
and  Mr.  K.  XilshII  f'lnrk.'  (instructed  by  Messrs,  Kavencrof I,  Wood- 
""«     w     ■'  "I'l""^^-''  '<"•  <l<fendant». 

Mr.  VV,u.TKR,  in  ojK-niiig  for  i)laintifTs.  said  that  the  action  related  to 
ineamlescent  electric  lamps,  and  more  particularly  to  the  filament  in  such 
amps  AJUt  lies,  ril.ing  the  (.nicess  of  nianufaduring  the  lamp  bulbs, 
,-i"  "!"  "'  '""■'■^'  '•'"•"O-  "f  inean.UseenI  el.'clrie  lamp  iilainenls.  At 
aLd  r«r^"'""  *'"■  «'•""••?"'  «•-■"'  ''«">.  >'>'t  "liey  were  a  .lismnl  failure. 
•uid  carbon  w«h  next  Iri.-.l,     A  carbon  lamp  consume.l  about  4  watts  of 


electricity  per  candle-power  per  hour.     With  the  modern  invention  with 
which  the  case  was  concerned  the  consumption  was  brought  down  to 
1  watt  per  candle-power  per  hour.     Many  people,  therefore,  set  them- 
selves to   find  something  other  th.iii  carbon  which  could  be   used  in 
electric  lamps,  and  amongst  these  was  Dr.  Welsbach,  who  invented  the 
incandescent  gas  lamp,  and  at  one   time   it   seemed  that   his   Osmium 
lamp  would  afford  a  solution  of  the  problem.     Dr.  Welsbaoh  discovered 
that  if  osmium  and  carbon  were  mi.\ed,anda  filament  of  the  compound 
heated  in  an  atmosphere  of  steam  and  hydrogen,  the  steam  would  com- 
bine with  the  carbon,  and  althouirh  osmium  was  greedy  in  its  combina- 
tion with  oxygen,  the  presence  of  the  hydrogen  would  prevent  the  oxygen 
acting  upon  the  osmium.     Greater  heat  was  afterwards  applied  to  con- 
solidate  the   osmium.     There   were   alternative  processes   described   in 
Welsbach's  specification,  and  the  inventor  also  claimed  that  filaments 
could  be  made  of  rodium  and  rutlienium,  metals  of  tlie  platinum  type, 
with   the  exception  of  the  \  alloys   of   osmium.      The  latter  could   not 
stand  so  high  a  temperature  as  would  enable  them  to  compete  with 
osmium.     The  next  step  in  order  of  date  was  the  use  of  a  metal  called 
tantalum.     That  was  a  metal  which  could  be  drawn  as  wire,  and  was 
to-day  in  use.     Later  there  was  a  suggestion  by  Siemens  &  Halske  that 
molybdenum,  thorium,  titanium,  tungsten  and  zirconium  could  be  used 
as  drawn  wires.     That  was  mainly  important  because  of  the  mention  of 
ttmgsten.     By  amendment  in  1913  all  but  tungsten  were  cut  out  ;    but 
the  specification  related  to  drawn  wire,  and  nobody  could  do  the  pro- 
cesses descriljed  until  many  years  after  that  specification  was  published. 
The  next  specification  was  by  Giilcher,  who   re-.;uggestcd   the    use  of 
iridium,  which  had  been  suggested  by  Welsbach  ;    but  he  did  it.  not  by 
means  of  any  protective  gas,  but  in  the  open  air.     Just  and  Hannaman, 
who  were  the  patentees  of  plaintiffs"  patent,  fhen  published  a  specifica- 
tion which  related  to  a  suggested  process  of  manufacturing  tungsten 
filaments  by  taking  certain  oxychloridcs  and  forming  tunstcn  filaments 
by  depositing  on  carbon  tungsten  or  oxychlorides.     There  were  also  a 
specification  by  Bottome  for  compound  carbon  and  tungsten,  and  two 
specifications  by  Lodyguine,  which  suggested  the  deposit  on  a  core  of 
platinum  of  tungsten  and  certain  oxycldorides.     That  was  the  state  of 
the  art  when  Just  and  Hannaman  made  t  lie  invention  described  in  t  he  1 904 
specification  23,899.     That  was  a  i)atent  for  manufacturing   a   tungsten 
filament,  and  these  patentees  discovered  that  tungsten,  though  not  of 
the  platinum  group,  if  taken  in  metal  form  or  in  the  form  of  its  oxides  or 
sulphides,  mixed  with  an  agglutinant  and  formed  into  a  thread,  and 
carbonise<l  so  as  to  form  a  filament  of  tungsten  and  carbon,  could  be 
protected  by  an  atmosphere  of  hydrogen  in  the  further  process  of  burning 
out  tlie  carbon.     Dr.  Welsbach  had  discovered  that  that  was  the  case 
with  osmium  and  the  metals  of  the  platinum  group.     Those  inventors 
discovered  that  it  was  also  the  case  with  tungsten,  and  that  you  could 
btim  out  the  carbon  by  means  of  oxygen  in  steam  without  injury  to  the 
metal,  which  would  be  protected  by  the  hydrogen.     In  a  previous  action 
by  the  Osram  Company  against  the  "  Z  "  Electric  Lamp  Mfg.  Co.,  that 
patent  had  Ix'cn  considered  by  Jlr.  .Justice  Warrington.     In  that  action 
practically  every  one  of  the  objections  taken  to  plaintiffs'  patent  in  that 
action  were  taken  and  overruled.     It  was  suggested  in  the  action  against 
the  '■  Z  "  Company,  and  it  was  now  again  suggested,  that   there  was  no 
subject    matter   in   discovering   that   tungsten   could   be   ])rotected   by 
hydrogen  from  the  action  of  oxygen.     Mr.  Justice  Warrington  held  that 
there  was  invention  in  it,  and  that  there  was  nothing  in  chemistry  which 
would  have  taught  a  ptirson  that  iH'cause  osmium  and  the  metals  of  the 
platiiuim  group  would  be  so  ])rotected  that  the  metal  tungsten  could  also 
be  protected  by  hydrogen.     As  Sir  .lames  Dewar  once  said,  '"  There  is 
no  prevision  in  chemistry,"  and,  in  fact,  titanium,  zirconium  and  thorium 
did  not  react  in  that  way.     According  to  defendants"  case,  Welsbach, 
when  he  made  his  invention,  thougli  he  was  in  fact  treating  osmium  and 
the  metals  of  the  platinum  group,  must  have  known  that  tmigsten,  a 
metal   otherivise    pos.sessing   desirable   qualities,    would   l)e   susceptible 
to  the  same  treatment.     But  until  that  specification  no  one  ever  sug- 
gested that  that  was  the  fact.   That  .specificatiim  formed  the  ba.<iis  for  the 
manufacture  of  tungst<'n  filaments  in  this  country,  and  tungsten  had  sub- 
stantially rci)laced  carbon  filaments  for  commercial  lighting.     There  had 
been  a  sul)seiiuent  development,  and  means  had  now  Ik'cii  found  forthe 
working  of  tungsten,  but  that  patent  had  not  yet  Ix'cn  In-fore  the  Courts, 
Defendants   operated    by     two    methods;    they   used   a   carbonaceous 
bimliiig  material,  and  they  took  as  their  raw  material  a  mixture  of  finely 
dl\  iilrd  tungsten  and  a  small  (|uanlity  of  one  of  the  oxides  of  ttingslin 
Tli(i-i-  were  the  metals  referred  to  in  the  specification.     They  mixed  timt 
metal  with  an  organic  binding  material  and  they  madi'  threads  by  a 
process  of  squirting,  thus  tliey  obtained  a  thread  o'f  tungsten  material 
bound  together  with  carbon.     Those  filaments  were  ilried  so  as  to  have 
some  sort  of  form  and  then  there  were  two  allcrnallves  in  the  first  process. 
They  had  furnaces  of  iridium,  down  the  walls  of  which  an  I'leetrie  current 
flowed  so  as  to  heat  it  at  the  top  to  a  t<m|)eraluie  of  about  9,WC.    I.«wer 
down  the  teini»rature  was  lower,  and  the  bottom  was  cooled  by  a  water 
jacket.     The  furnace  was  eonnecle<l  at  the  top  by  a  pipe  to  a  source  of 
hydrogen  ;    that  was  to  say,  hydrogen  was  forced  into  the  interior  of  the 
furnace  and  hydrogen  was  also  brought  round  the  furnace  to  prevent  the 
])o.ssiblIily   of   anything   but    hydrogen   getting   inside.     The   filaments 
which  had  been  squirted  and  dried  were  put  upon  n  holder  from  which 
they  hung  and  pa.ssed  very  gradually  from  the  Ixittom  of  the  furnace  into 
gradually  increasing  heal".      When   they  got  to  the  lop  they  remained 
there  a  certain  time  and  then  passed  ilown  again  into  the  cooled  part, 
from  which  they  could  Ik-  taken  out.     They  were,  therefore,  in  an  atmo 
sphere  of  hydrogen  Ix'ing  first  carboniseil  in  the  lower  and  cooler  (lortiuiis 
of  the  furimee.     When  they  got  to  the  higher  portions. what  happened 
was  that  tho  hydrogen  acted  on  the  oxygen  of  the  tungsten  oxide,  steam 


THE  ELECTRICIAN,  JUNE  25,  1915. 


447 


was  formed,  and  the  oxygen  in  the  steam  burned  out  the  carbon  pre- 
cisely as  indicated  in  the  specification.  That  same  process  appeared  to 
he  carried  out  partly,  not  in  an  iridium  furnace  but  in  a  porcelain  furnace 
which  was  heated  electrically  to  a  temperature  of  950^X'.  The  chemistry 
of  the  ojjeration  which  took  place  in  the  porcelain  furnace  was  precisely 
the  same  as  in  the  other.  By  whichever  method  was  adopted  the  makers 
had  now  got  rid  of  some  of  their  oxygen,  and  t  hej-  wanted  to  get  out  more 
carbon,  and  they  wanted  to  make  more  steam.  After  the  cooled  fila- 
ments were  removed  from  the  furnace  the\'  were,  therefore,  heated  in  an 
oven  exposed  to  the  air  to  a  temperature  of  about  220  deg.  By  that 
means,  as  every  chemist  would  know,  some  tungsten  was  oxidised  and  a 
liftte  more  oxide  of  tungsten.  Then  the  filaments  were  passed  into 
another  iridium  furnace  with  which  hydrogen  was  entering  at  the  top. 
At  the  top  of  that  furnace  the  maximum  heat  was  1,850°C.  As  in  the 
previous  case  the  furnace  was  cooled  at  the  bottom  and  the  filaments 
were  gradually  raised  through  the  increasing  heat,  and  in  the  same  way 
vapour  was  formed.  The  operation  was,  therefore,  also  carried  out  in 
an  atmosphere  of  steam  and  hydrogen  and  the  carbon  was  oxidised  while 
the  tungsten  was  protected.  Electricity  played  no  jjart  in  the  process 
other  than  heating,  and  it  was  much  the  same  as  it  current  had  been  run 
through  the-filaments  themselves  in  a  prepared  atmosphere  in  the  manner 
described  in  .Just  and  Hannaman's  specification. 

His  Lordship  :  The  question  is  whether  the  process  by  which  they 
make  their  lamps  is  an  infringement  of  your  process. 

Mr.  Walter  :  Whether  the  filaments  are  made  in  substantially  the 
manner  described  and  whether  the  process  of  treatment  is  the  same. 
Proceeding,  Counsel  said  the  second  of  the  two  processes  to  which  he  had 
referred  was  carried  out  by  means  of  a  quartz  or  silica  tube  about  2  ft.  (5  in. 
long  and  about  2  in.  in  diameter.  These  were  sealed  at  one  end  and  were 
filled  at  the  other  end  with  a  cover  by  which  they  could  be  connected 
with  an  exhaust  pump.  The  filaments  were  put  on  to  a  holder  and  put 
inside  the  tube.  The  vessel  was  then  closed  up  anti  the  air  pump  put  to 
work,  and  the  quartz  tube  was  jjut  into  an  electrical  furnace  heated  up 
to  floO'C. ,  the  exhaust  pump  working  continuously.  Hydrogen  with 
steam  of  carbonic  oxide  were  the  gases  that  came  out  of  the  tube,  so  that 
process  was  essentially  the  same  as  the  others.  The  tube  was  taken  out 
of  the  furnace  in  due  course  and  allowed  to  cool.  When  cool  it  was  put 
into  an  exposed  oven  heated  up  to  220  deg.  More  tungsten  oxide  having 
been  formed  in  that  waj'  the  filament  was  again  put  into  the  quartz  tube 
and  the  dose  was  repeated  in  a  final  furnace  heated  up  to  1,850  deg.  Thus 
the  one  method  of  treating  the  filaments  was  carried  out  in  a  vacuum, 
the  other  in  a  stream  of  hydrogen,  but  in  both  the  atmosphere  was  that 
described  in  the  plaintiffs'  specification. 

Dr.  F.  W.  P.4.SSMORE,  consulting  chemist,  then  gave  evidence  in  support 
of  plaintiffs'  case. 
The  hearing  had  not  concluded  when  we  went  to  press. 


Tramcar  Conductor  Licences. 


At  Kingston-on-Thames  recently  Albert  C.  Godwin  was  summoned 
for  acting  as  the  conductor  of  a  tramcar  without  having  been  licensed, 
and  Mr. Arthur  L.Barber,  secretary  pf  the  London  L'nited  Tramways  (Ltd.), 
was  summoned  for  suffering  him  to  act  in  that  capacity  without  a  licence. 

Evidence  was  given  that  defendant  Godwin  acted  as  a  conductor  on 
Whit  Monday,  but  when  asked  for  his  licence  he  said  he  had  applied  to 
Scotland  Yard  and  was  waiting  for  it. 

For  the  company  it  was  said  Godwin  waa  only  a  week-end  conductor, 
and  was  employed  to  make  up  the  shortage  caused  by  empl()y<5s  who  had 
joined  H.M.  Forces.  About  3.")  per  cent,  of  the  employes  had  left  owing 
to  the  war  and  the  company  had  experienced  the  greatest  difficulty  in 
making  up  the  shortage.  Scotland  Yard  would  not  allow  women  to  act 
as  conductors.  It  was  urged  that  the  employment  of  (iodwin  was  un- 
ftyoidable,  and  the  Bench  took  this  view,  and  dismissed  both  summonse.^. 


Geo.  Brown  v.  Lambeth  Borough  Council. 

At  the  Lamlx-th  (London)  County  Court  on  Friday,  .Judge  Parry 
delivered  a  considereil  judgment  in  this  action  by  plaintifT,  a  ta.xi-cab 
proprietor,  for  the  reco\ery  of  damages  for  injury  to  a  cab.  The  case 
was  reported  in  our  issue  for  May  21  (p.  253). 

In  giving  judgment,  his  Honour  said  that  ])laintiff.  while  driving  a 
taxi-cab  at  1 1  p.m.  on  .Jan.  6  last  came  into  collision  with  a  refuge  in  the 
middle  of  the  road,  knocking  down  one  of  its  cast-iron  guards  and  damag- 
ing an  arc  lamp  standard.  Plaintiff  alleged  that  the  occurrence  was 
due  to  defendants'  negligence  in  not  lighting  the,  refuge.  Usually  the 
refuge  was  lighted  by  an  arc  lamp,  which  on  the  dat<^  (under  j)olice 
regulations)  had  been  considerably  darki'ned.  At  the  moment  of  the 
accident  plaintiff  said  that  the  arc  lamp  was  not  alight.  He  was  the  only 
witne!.s  to  this,  but  he  saw  no  reason  to  disbelieve  hini.  He  thought 
I'laiiitiff  was  going  at  a  far  greater  speed  than  8  miles  an  hour,  but  he  did 
""t  think  he  was  going  at  an  unrea.sonable  speed.  Thi^  arc  lamp  was 
lighted  and  controlled  by  the  local  electric  lighting  company,  acting  for 
defendants.  The  company's  servants  found  the  arc  lamp  alight  at 
6:30  on  the  afternoon  of  .Jan.  <i,  and  again  at  1 1  o'clock  rm  the  morning 
of  Jan.  7.  EvideiK;  •  was  given  as  to  the  type  of  lamp  and  the  mechanism 
hy  which  it  was  iiglited  and  extinguished,  but  no  effort  was  made  to  show 
that  it  was  of  inferior  construction  or  in  any  way  faulty.  After  the 
accident  a  police  officer  came  up  and  noticed  that  the  light  was  out,  l)Ut 
his  evidenct!  wa.s  consistent  with  defendants'  contention  that  the  collision 
extinguished  the  lamj).  There  wa»  no  evidence  to  shr)W  how  the  lamp 
came  to  Jx;  extinguished  or  how  long  it  had  l>een  extinguished,  nor  was 


there  any  evidence  of  negligence  on  behalf  of  the  servants  of  defendants 
of  the  electric  lighting  company  in  superintendence,  management  or 
control  of  the  lamp.  'The  general  lighting  of  tlie  place  was  adequate  and 
reasonable,  having  regard  to  the  police  requirements  The  fact  that  the 
arc  lamjv  was  not  alight  undoubtedly  contributed  to  the  accident,  as  did 
the  speed  at  which  plaintiff  was  driving  ;  so  too,  did  the  general  darkening 
of  the  surrounding  lamps  under  the  Order  in  Council.  He  found  that  the 
lamp  was  out  at  the  moment  of  the  accident,  that  the  lamp  being  out  was 
not  due  to  any  negligence  of  defendants  or  their  servants,  and  there  was 
no  evidence  to  show  how  it  came  about  that  the  lamp  was  temporarily 
extinguished.  The  action  here  was  foimded  on  negligence.  There  was 
no  evidence  of  any  negligence,  and  therefore  he  gave  judgment  for  defen- 
dants, with  costs. 

Mr.  Levee  (for  plaintiff)  gave  notice  of  appeal,  and  .Judge  Parry  said 
he  should  be  very-  pleased  to  hear  that  the  appeal  was  successful. 


Alien  Enemy  Patent. 

At  the  Patent  Office  on  Monday  tlie  (.'omptroller  of  l^atcnts  (Mr. 
W.  Temple  Franks,  C.B.),  and  Sir  C.  N.  Dalton  heard  an  application  by 
Messrs.  Calder,  Dixon  &  Co.,  of  Middlesbrough,  for  a  licence  to  use  a 
German  patent  for  treating  timber  by  the  Ruping  process.  Some  weeks 
ago  a  similar  application  was  made  by  Messrs.  Hall  Bros.,  of  Newcastle. 
It  was  now  stated  that  the  Board  of  'Trade  had  intimated  their  readiness 
to  grant  a  licence  to  Messrs.  Hall  in  respect  of  Post  OflSce  work  only,  the 
process  being  useful  in  the  preparation  of  telegraph  poles. 

In  support  of  the  present  application,  it  was  urged  by  Mr.  A.  M. 
Clrristie,  of  Calder,  Dixon  &  Co.,  that,  in  addition  to  the  Government 
demand  for  telegraph  poles,  there  was  a  demand  for  the  Rupinised  timber 
in  the  collieries  and  the  ironstone  mines  of  Northumberland  and  Durham. 

The  application  was  opposed  by  Mr.  R.  Gregory,  on  behalf  of  a  number 
of  firms,  including  Messrs.  R.  Wade,  Sons  &  Co.,  Burt  Bros.  &.  Haywood, 
Messrs.  Armstrong  &  Addison  and  Hall  Bros.  Before  the  war,  it  was 
stated  that  Messrs.  Wade  &  Sons  received  I'om  the  German  owners  of 
the  patent  a  general  licence,  and  sub-licences  were  granted  to  a  number 
of  other  English  firms.  Mr.  Gregory  submitted  that  it  would  be  unfair 
that  after  those  licensees  had  introduced  the  process  into  the  country 
the  applicants  should  take  advantage  of  exceptional  legislation  in  war 
time  to  capture  the  trade.  If  there  was  evidence  of  a  demand  he  should 
not  oppose  a  licence  for  all  Government  purposes. 

The  Comptroller-General  of  Patents  (Mr.  Temple  Franks)  observed 
that  if  the  war  were  really  going  to  last  threee  years  timber  might  be 
required  in  the  construction  of  railways,  and  there  would  be  no  harm  in 
granting  a  licence  for  all  Government  purposes. 

Mr.  Gregory  asked  the  Comptroller  to  defer  a  decision  on  that  matter 
for  the  present,  seeing  that  there  were  so  many  interests  involved. 

The  application  will  be  reported  upon  in  due  course. 


Fraudulent  Coisumpt.oi  o;  Electricity. 

At  Tunbridge  Wells  Police  Court  on  Monday,  Harry  Arthur  Stonham 
was  summoned  for  fraudently  consuming  electricity  of  the  value  of  Id., 
the  property  of  the  Corporation,  between  May  29  and  June  1 2. 

The  Town  Clerk  (Mr.  W.  C.  Cripp.s),  who  prosecuted,  said  that  the 
Cor])oration  charged  Id.  per  unit  for  electrical  energy  supplied  for  power 
and  4id.  per  unit  for  lighting.  The  charge  against  defendant  was  that 
he  hail  certain  lamfjs  connectc^d  to  the  ])ower  circuit,  thereby  getting 
lighting  energy  at  the  jjower  rate. 

Mr.  ('h.\s.  .John  R.vncer, a  Corporation  collector, who  said  defendant 
was  a  wiring  contractor,  gave  evidence  as  to  the  quantity  of  electricity 
supplied  to  defendant. 

Mr.  Jou.N  W.  B.  K.vDFORD,  mains  engineer  of  I  lie  ■  C'irpnr.it  ion  electricity 
department,  stated  that  cm  May  29  he  inspecli  il  .L  I. mlant's  electrical 
installation.  There  were  two  meters  on  the  |.ivriii-r^.  niic  fur  lighting 
and  one  for  power,  and  each  was  connected  willi  its  own  circuit.  Some 
of  the  lam|)s  used  for  lighting  were  connected  with  the  power  circuit,  viz., 
one  (iO-watt  lamp  in  the  office,  one  plug  supplying  three  lamps  in  the 
workshop,  three  .55-watt  lamjis  in  the  billiards  room,  one  30-watt  lamp  in 
the  fitting  and  show  room  and  a  five-way  plug  lighting  the  fittings  in  the 
show  room.  Witness  cut  off  the  lighting  current  so  that  no  current 
could  pass  through  the  lighting  meter.  The  nine  lamps  mentioned,  how- 
ever, remained  lighted.     There  were  six  lamps  on  the  lighting  circuit. 

Mr.  .John  E.  Pownai.l.  a.ssi.stant  electrical  engineer,  who  visited  de- 
fendant's premises  on  May  29,  gave  similar  evidence.  -On  .June  12  ho 
again  visited  the  filacc  with  Mr.  R.  N.  Torpy,  borough  electrical  engineer. 

.Mr.  Keu.  Nokman  Torpv,  borough  electrical  engineer,  said  he  visited 
the  premises  on  June  12  with  Mr.  Pownall  and  corroborated  tho  evidence 
given  by  that  witness.  The  plug  to  the  lamp  in  the  office  was  not 
eonneeled  with  a  plug  outside  the  office  door. 

Mr.  R.  Vai'ohan  Gowkr  (for  defendant)  submitted  that  no  ciuse  had 
I)een  made  out,  inasmuch  as  there  was  no  legal  ol)ligation  upon  a  cimsumer 
to  use  the  electricity  which  was  supjilied  to  him  for  a  specific  jiurpose. 
He  olitained  the  current  legally,  and  if  he  used  it  in  contravention  of  hi.s 
agreement  with  the  Corporation  that  body  had  their  civil  remedy. 

Mr.  CiiiPP.s  contende.1  that  sec.  23  of  the  Electric  Lighting  Act,  1882, 
made  it  clear  that  in  the  circumstances  the  current  was  fraudulently  con- 
sumed.    The  current  was  su|)plied  through  twometirs  for  two  purjioses. 

The  JusticcH  disallowed  the  objection,  and  defendant  pleaded  not  guilty. 

Mr.  Gowkr  said  .Mr.  Stonham  was  a  man  who  had  taken  a  prominoni 
part  in  the  civil  and  n'ligious  life  of  the  town.  He  admitted  that  the  lamp 
in  the  office  was  t<'mi)orarily  connected  to  tho  power  circuit,  but  it  would 
not  have  used  more  than  Hi  or  17  units,  whereas  Mr.  Stonham  was  en- 


448 


THE  ELECTRICIAN,  JUNE  25,  1915. 


titled  to  use  up  to  22  units  at  the  minimum  lighting  charge.  The 
Corporation  had  thus  not  been  robhtil  of  Id. 

Defesdakt  said  there  were  two  plugs  in  his  showroom,  wired  direct 
to  the  power  and  lighting  circuit?  and  marked  "  heat  "'  and  "  light  "'  to 
avoid  mistake.  On  May  29  he  and  his  brother  played  billiaril^  in  the 
billiards  room,  and  on  their  leaving  the  room  the  plug  fell  out.  Witness 
replaced  it  in  the  dark  into  the  first  hole  he  could  feel.  With  regard  to 
the  lamp  in  the  office,  it  fell  down  last  December,  and  he  told  the  boy  to 
put  it  up  and  connect  it  to  the  nearest  point.  The  boy  connected  it  to 
the  power,  and  witness  had  not  had  time  to  alter  it.  The  three  lamps 
in  the  workroom  were  used  solely  for  testing  lamps  and  showing  appUances. 
and  he  had  never  kno^vn  them  u.sed  for  lighting.  The  power  connection 
to  the  billiards  room  had  been  made  when  he  had  a  big  scheme  of  illu- 
mination for  cricket  week,  when  he  was  compelled  to  use  extra  current, 
but  current  had  not  been  used  for  lighting  since ;  he  could  not  explain 
why  the  billiards  room  lamps  were  connected  to  the  power  circuit  when 
the  inspector  called. 

After  evidence  of  good  character,  the  Chairman  said  the  Bench  con- 
sidered the  case  proved,  and  defendant  would  be  fined  £3. 


Be  Buenos  Aires  Port  &  City  Tramways  Co,  (Ltd.)— Last 

week  Mr.  Justice  Eve  appointed  a  receiver,  with  pov.er  to  act  at  once. 


PARLIAMENTARY  INTELLIGENCE. 


PLYMOUTH   CORPORATION    BILL. 

In  the  House  of  Lf)rds  on  the  llitli  inst.  the  Plymouth  Corporation  Bill 
came  on  for  tliird  reading. 

The  Earl  of  Donoughmore  said  the  Bill  contained  two  clauses  not  in 
accordance  with  the  model  bill.  One  clause  related  to  gas  fittings  and  the 
other  dealt  with  electric  fittings.  He  had  received  letters  from  several 
of  their  lordships  intimating  that  they  desired  to  move  the  rejection  of 
the  Bill  on  second  reading  on  that  account.  He,  however,  appealed  to 
them  to  allow  the  Bill  to  go  to  Committee,  and  they  were  good  enough 
to  consent.  The  Committee  passed  both  clauses,  but  subsequent ly 
negotiations  took  place  between  all  the  parties,  and  the  result  had  been 
a  settlement  on  the  following  lines  :  The  promoters  agreed  to  withdraw 
the  electric  fittings  clause  and  substitute  for  it  the  model  clause.  The 
gas  fittings  clause  was  not  in  the  model  form,  and  the  Corporation  would  Iw 
allowed  to  trade  in  gas  fittings  on  the  same  lines  as  the  old  Devonport 
Corporation  had  been  allowed  to  trade.  On  the  faith  of  a  clause  in  the 
old  Devonport  Corpr>ration  Bill,  the  old  Devonport  Corporation  had 
spent  £70,000  in  building  up  their  business  under  a  Parliamentary  title, 
and  he  thought  it  would  be  unreasonable  if  the  expenditure  made  on 
cai>ital  account  on  a  Parliamentary  title  should  be  wasted  through  any 
action  of  their  lordships.  For  that  reason  he  recommended  that  that 
compromise  of  both  parties  should  be  ratified. 

The  Bill  wa«  then  read  a  third  time  without  opposition. 

SPENNYMOOR  &  TUDHOE  GAS  BILL. 

Tlic  (  onimittic  of  the  House  of  Commons  on  I'nopposed  Hdls  con- 
sidered this  Bill  last  week. 

Mr.  Ckipi's,  Parliamentary  agent,  stated  that  there  had  Iwen  a  con- 
siderable development  in  the  eiimpany's  district,  and  it  had  become 
necessary  to  a.sk  Parliament  to  sanction  the  raising  of  additional  capital, 
&C.  The  first  point  aro.se  on  clause  3.3,  which  enabled  the  company  to 
let  <)n  hire  dynamos,  stoves,  &c..  The  Board  of  Trade  objected  to  the 
inclusion  of  dynamos,  on  the  ground  (he  suppo.sed)  that  the  hiring  of 
djnamos  should  be  left  in  the  hands  of  electrical  undertakers.  That 
power  had  Ucn  allowed  (o  gas  companies  in  a  considerable  numlK-r  of 
cases,  and  had  JM-en  found  very  u.scful.  A  gas  company  could  get  more 
custom  if  they  could  go  to  a  man  and  say  they  wpuld  give  him  the  whole 
of  the  plant  he  required  for  his  electrit-ity  supply  scheme.  The  dynamo 
was  to  U'  worked  by  a  gns  engine,  and  formed  i)art  of  a  combined  plant . 

The  ScKAKK.liS  CtHNsKi.  :  The  question  is  whether  you  ought  to  Ix- 
able  to  deal  in  anything  except  I  Imt  which  is  ucces.sary  for  thi'consump- 
t  ion  of  the  gas  which  yuu  provide  to  t  he  consumer.  I  do  not  see  where  we 
are  to  get  to  if  we  sjo  Uyond  that.      If  a  dynamo,  why  not  a  steam  saw  '! 

.Mr.  Ciiin'.-iNaid  that  the-  pu«,i  had  been"  granted  iii  u  number  of  eue>. 
iiu'luilliig  the  Soulh  ^ulnnlian  Cat,  •'<>.  in  )!)I2. 

The  elau.se  was  evi'iitUHlly  allowed. 


London  Electric  Bailways  Facilities  Bill,— The  promoters  have 

"-■"     '  '  •  ""'  II  1  'hi-  Bill  by  ddelinj.'  all  powers  dealing  with  interchange 

'  '  •  leby  limiting  the  measure  to  the  pooling  of  the  receipts 

'  •  I'od  also  to  insert  a  clau.se  making  it  clear  that  no 

IimII  I»-  I  oiifirred  <in  the  Umdon  t;eneral  Omnibus  Co. 

'  '    of  the  London  County  Council  also  re- 

.  lunendnients  to  secure  that  the  Act  shall 

"  and  that  agreement*  made  under  it  shall 

'"       'I     ■  ■■■■""    'i'l" 1 '  I  1  he  !,.('.(  .and  the  Board  of  Trade. 

Botherham  Corporation  BilL     I'he  U.cal  I^gialation  Committee 

"t  tl,.    n,,„„.  „f  f.,>mnoii„  has  pawed  lhi.s   Bill,  which  confers  further 
!«,».  r..  II,  r.  f.  nil..   I,,  |  heir  tramway  and  cleclrieily  niidertakingn.  &e. 
tJ^rtT*"!**";* ^   Orderi|.-lo  the   Hn„«.  of  Con.m,.nK  on   Monday  the 
■"^    "      '■'-' '■-"."n«l    ti,d.,    (No     n,    hill    (W..lh.on.We«rne. 


Boltou-on-Deame,  and  Thurnscpe)  was  eonsidered  on  report  and  prde^d 
for  third  reading. 

The  Bill  to  confirm  the  Clifden  and  Enniscorthy  provisional  orders  has 
been  read  a  second  time  in  the  House  of  Lords. 


BANKRUPTCIES,  LIQUIDATIONS,  &c. 

Trevor  Ducsbury,  eiiginaer,  ek-ulrieity  depiirimcut,  Sutton  Cold- 
field,  has  been  adjudicated  bankrupt.  The  first  meeting  of  creditors 
\vill  take  place  at  191,  Corporation-street,  Birmingham,  on  June  30, 
and  the  public  examination  at  the  Court  House,  Corporation-street, 
Birmingham,  on  Jtdy  22. 

A  meeting  of  creditors  of  Pintsch's  Electric  Mfg.  Co.  (Ltd.)  will 
take  place  at  Friar's  House,  Xew  Broad-street,  London,  E.C.,  on 
June  29. 


iiiiiiiiiiii: 

ELECTRICITY  SUPPLY. 


EXTENSIONS. 

London  County  Council. — On  Tuesday,  on  the  riconnnendation 
of  the  Finance  Committee,  sanction  was  given  to  Hackney  Council 
to  borrow  £3,031,  repaj-able  within  12  years  on  the  annuity  system, 
in  respect  of  the  amovmt  spent  up  to  March  31  last  for  house  services. 
Sanction  was  also  given  to  the  Stepney  Council  to  borrow  £16,278 
for  its  electricity  undertaking.  In  both  cases  the  sanction  of  the 
Treasury  has  been  obtained. 

Marylebone  (London). — The  Coiincil  rceen;ly  decided  to  apply  to 
the  L.C.C.  to  authorise  a  loan  of  £5,4.50  for  the  electricity 
undertaking. 

Reigate. — An  inquiry  was  held  here  on  Monday  into  the  applica- 
tion of  the  Coimcil  for  permission  to  borrow  £1,000  for  the  electricity, 
undertaking. 

Rochdale. — Application  has  been  made  to  the  L.  G.  Board  for 
permission  to  borrow  £4,400  for  electric  supply  mains. 

Salford. — Last  week  the  Corporation  decided  to  purchase  an 
additional  .'J.OOO-kw.  turbo-alternator  for  the  Frederick-road  generat- 
ing station  at  an  estimated  cost  of  £10,200  in  order  to  meet  existing 
and  future  requirements  for  electrical  energy,  and  particidarly  thi'. 
pressing  needs  of  many  large  firms  who  need  power  to  carry  out  war 
contracts. 

In  the  rejiort  of  the  Electricity  Committee  it  was  stated  that  similar 
plant  was  ordered  from  a  Rugby  firm  in  OetoK^r  last,  but  could  uot  bi- 
delivered  for  many  months  owing  to  the  calls  made  on  the  firm  by  the 
War  Office.  Th<^  present  purchase  was  recommended  nn  grotuids  of 
economy  and  efficiency  and  in  view  of  the  importance  of  the  supply  of 
po%ver  to  manufacturers  and  others  engaged  in  OoverumenI  work. 

The  Chairman  of  the  Committee  (Councillor  (i.  Billington)  explained 
that  it  was  a  matter  of  extreme  urgency,  because  unless  the  plant  wen- 
obtained,  the  Committee  couKl  not  guarantee  a  sufficient  supply  of 
current  to  their  customers  next  winter  without  going  to  a  local  power 
compaii\-.  In  Salford  there  were  close  on  oO  large  manufacturmg  firms 
working  almost  wholly  on  (lovernment  contracts,  and  recently  an  urgent 
request  for  a  very  large  supply  of  emrenl  had  been  made  by  one  of  them. 
The  type  of  plant  propo.sed  had  already  proved  itself  a  st^cccss,  as  a 
similar  set  in  the  Frederiek-road  station  had  not  been  shut  down  for  a 
singh^  ilay  since  it  was  installetl  and  had  saved  the  Committee  over  £1,(XK) 
a  month  in  coal  alone. 

The  Council  then  resolved  itself  into  a  (ieneral  Purposes  Committee 
to  consider  the  purcha.se  of  other  electrical  plant  at  £4,277.  and  at  a  special 
in.iliM.'  yesterday  (Thursday)  the  Council  authorised  an  ajiplication  lu 
I  III   I.  ( ;.  I'.. .aid  for  sanction  (o  borrow  money  for  the  lurlni-alleriialor,  \c. 

Stepney  (London).  The  Treasury  hai  given  ils  consent  to  th. 
borrowing  of  £15,<K)0  by  the  Council  for  extensions  of  the  elcc.r.' 
supply  mains. 

Torquay. — The  L.O.  Boaid  have  given  institictions  that  the  w..; ;, 
on  the  extension  of  th  ■  Corporation  electticity  works  is  to  be  stopp.  I 

The  scheme  involved  the  expenditure  of  £l<),tK10  for  new  machinery 
and  alteration  of  existing  buildings.  \c.  Of  the  amount  £I2,00U  was  for 
maehineiy,  and  orders  had  h<>cii  given  anil  niueli  of  the  plant  completed, 
but  arrangements  have  now  been  made  which  will  lie  satisfactory  to  the 
eontraetiiis  and  the  Corporation  alike. 

Willesden.     The    Kleelricily   Coiiiinittee   |iro[K>.scs   to  extend   lli 
main  in  order  to  supply  the  Pieltiic  Paloce  at  Slonebridge,  provid.il 
the  owiuMs  agree  to  advance  £2r>(l  towards  the  east,  such  sum  to  be 
repaid  by  ineaiiM  of  dediietions  from  tho  accounts  for  current  at  th« 
rule  ol  id.  per  unit  iionsunu  il. 
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GENERAL. 

Battersea  (London). — A  special  meetintr  of  tho  Council  is  to  be  held 
til  rlciil  with  the  suggestion  of  the  Electricity  Committee  that  it  is 
flc>ir  tble  that  the  resolution  passed  by  th<'  Council  in  September  last 
(with  reference  to  officers  and  employees  joining' H.M.  Forces) should 
be  modified  so  as  to  provide  that  it  shall  not  apply,  in  future,  to  any 
officer  or  employee  in  the  Electricity  Department  (who  are,  in  eifect, 
already  on  war  work),  unless  the  permission  of  the  Electrical  Engineer 
is  obtained  before  enlistments 

Obiter. — On  Weflnesday  the  Council  adopted  a  recommendation 
of  the  Electricity  Committee  to  raise  the  crest  of  the  weir  by  l2  in., 
subject  to  the  consent  of  the  Board  of  Trade. 

Hucknall. — As  the  Sherwood  Colliery  Co.  propose  tO  e.xtencl  the 
electric  generating  plant  at  their  Hucknall  pits,  the  company  offer 
to  supply  the  Council  with  electricity  in  bulk  for  public  or  private 
purposes.  It  was  not,  however,  proposed  to  carry  out  the  ncheme 
tmtil  after  the  termination  of  the  war.  The  members  viewed  the 
proposal  favourably,  and  it  is  probable  that  an  arrangeinent  will  be 
made  with  the  company. 

Mansfield.— Owing  to  the  increased  cost  of  coal  the  charge  for 
electric  current  has  beefl  increased  by  10  per  cent. 

Marylebone  (London).— The  General  Pmposes  (tommitfcc,  re- 
porting on  a  recommendation  of  the  Electric  Supply  Gtommiltce  as 
to  the  granting  of  a  .special  war  allowance  to  employees  in  order  to 
meet  the  increased  cost  of  living,  state  that  they  think  that  it  is  not 
expedient  that  any  war  allowance  should  be  granted  to  employees 
to  meet  circuimtances  occasioned  by  the  war  without  extra  services 
having  be?n  rendered.  *• 

Middlesbrough. — At  the  la?t  meeting  of  the  Corporation  the  chair- 
man of  the  Electricity  Committee  (Councillor  Calvert)  announced 
that  ];roeres.';  had  been  made  with  the  negotiations  for  the  supply  of 
electric  current  to  certain  firms  engaged  Upon  the  manufacttire  of 
munitions  of  war. 

He  also  stated  that  at  one  works  it  was  propoacd  to  instal  an  electric 
furnace.  That  was  quite  a  new  thing  in  the  di.stri(;t,  and  whilst  it  was 
being  put  down  solely  for  the  manufaeture  of  war  munitions,  it  v/as  not 
at  all  improbable  that  it  would  remain  in  operation  after  the  war  and  Ix; 
a  continued  .source  of  revenue, 

A  petition  was  received  from  12  ratepayers  asking  for  the  extension 
of  the  electric  supply  mains  to  North  Ormesby,  but  the  Committee  were 
unable  to  accede  to  the  request,  the  ('hairman  pointing  out  that  they  had 
applied  to  the  L.G.  Board  for  power  to  borrow  the  money  to  lay  the 
mains,  but  had  been  refused. 

Oldham. — The  Electricity  Committee  have  decided  to  increase  the 
price  of  electric  Current  by  a  Jd.  per  unit  for  lighting  and  by  5  per 
cent,  for  [Mjw^r.  cooking  and  heating.  The  committee  state  that  th- 
high  price  of  co;;!  has  already  cost  the  department  about  £.5,00(>. 

Poplar  (London). — The  Finance  Committee  has  adopted  the  [iro- 
posala  of  the  FJectricity  Committee  for  the  allocation  of  tho  surplus 
profits  of  the  undertaking  for  the  past  12  months. 

By  the  adoption  of  the  proposal,  the  balance  in  hand  will  be  as  follows  : 
Net  surplus  for  the  year,  £l4.74i),  less  allocation  in  respi^ct  of  first 
charges,  H.H2'.i :  superannuation  and  |iension  funds.  £1.352:  general 
fund;  O,;V)0:  and  grant  to  staff,  £1,000,  leaving  £+.07.3.  From  this 
has  to  be  deducted  the  value  of  machinery  displaced  during  the  year, 
less  repayments  on  account  of  same  and  residual  value  of  plant  (£l,.56,5), 
and  amount  to  be  written  off  after  disposal  of  batteries  of  North  and 
South  substations  (£I,t)05),  leaving  £002  to  be  carried  forward  and  ear- 
marked against  the  disposal  of  Xo.  4  generating  sot,  which  will  have  to  In; 
dealt  with  during  the  current  year. 

RadciifTe  (lanes).  The  price  of  electric  current  for  lighting  has 
l."  en  incre:iscd  by  10  p<  r  cent.,  and  for  power  by  id  pev  cent. 

Southport. — Tlic  CorjioratiOn  have  decided  to  make  attafigenienta 
for  ( he  reading  of  electiicity,  gas  and  water  meters  by  the  game  borly 
of  inspectors. 

At  the  recent  meeting  of  the  Corporation  a  subcommittee  of  the  t!as 
and  Klectricity  Committet^s  which  was  appointed  to  consider  whether 
Some  arrangement  could  not  lie  made  whereby  the  saure  ins|icctoTs  should 
inspect  the  gas  and  electricity  meters,  reported  llint  it  wa«  feasible  to 
make  arrangements  for  having  the  gas  and  electri'ity  meters  re«<l  by  the 
Ramc  insix^etor.  that  they  had  (lis|X'nHed  with  the  services  of  two  in- 
spectors, and  had  instruclcil  the  Brirough  Tnasurer  and  tin*  electrical 
and  gas  engineers  to  formulate  u  scheme  for  the  revision  of  the  duties  of 
inspectors,  and  they  also  recommended  that  u  eonmiunication  be  sent 
■  to  the  Wafer  Hoard  "sufgestinK  the  desirability  of  having  the  *Bter  niclerrt 
read  by  the  same  inspt^ctor  as  the  gas  and  electrical  nie(er». 

Swansea.— The  annual  report  of  the  electric  supF'lv  department  has 
recentlv  l.fcn  Lssued.and  shows  a  net  profit  of  Jtl.TSti, against  £:{,:il:) 
in  IDUi.  14. 
.  The  borough  electrical  engineer  (Mr.  .T.  \V.  l'.urr)  recommemls  tho 
loaning  to  consumers  of  a  few  samples  of  eleetrie  heaters  and  cixjkerM, 
and  also  the  development  of  the  080  of  clcCtrlc  TchiHcs, for  t^•Meh  there 


appears  to  be  a  good  field  In  Swanseas  for  private  and  commercial  pur- 
poses. 

Taunton. — There  wiU  be  a  deficit  of  abbiit  £.500  on  the  past  year's 
working  of  the  electricity  tindfcrtaking,  and  in  view  of  the  increased 
cost  of  coal,  &c.,  the  charge  for  electric  current  for  lighting  will  be 
increased  by  10  per  cent,  from  July  1. 

Wednesbury. — The  Council  have  notified  that,  owmg  to  the 
increased  cost  of  Mond  gas,  the  price  of  electric  current  wUl  be 
advanced  by  T^  per  cent,  froni  1st  prOx.  Sotne  time  slgo  the  charge 
for  current  was  increased  by  13  per  cent. 

TitACTION  NOTES. 

Bristol. — The  Tramways  (Jj.tion  Committee  has  Opened  negotia- 
tions with  the  Bristol  Tramways  &  Carriage  Co.  in  reaard  to  the 
Corporation's  option  to  purchase  the  company's  tramway  undertaking. 

The  company  has  been  asked  to  state,  iti  the  evertt  of  the  Cor])oratioi) 
not  deciding  to.  purchase  the  undertaking,  What  iiiereased  facilities  for 
cheaj)  travelling  it  is  prepared  to  give  aha  what  wayleave  rental,  ^c.,  it 
would  be  prepared  to  pay. 

Darwen. — .Some  new  tranicars  have  recently  been  pnt  into  a|H'ra- 
( ion  by  t  he  tramways  department  and  have  givcm  satiefaetory  rcfliUtS. 
The  bodies  were  made  by  the  United  Electric CarC'o.  and  the  motdSs 
by  Messrs.  Dick.Ketr  &  Co.,  of  I'feston. 

East  Ham. — The  Board  of  Trade  has  agreed  to  allow  increased 
speed  rates  on  various  sections  of  the  tramways. 

Greenock. — At  the  last  meeting  of  the  Corpolation  it  was  stated 
that  it  had  been  agreed  to  allow  tramway  car  trailfers  early  in  the 
mornmg,  at  meal  hours  and  in  the  evening  while  men  were  coming 
from  their  work. 

In  regard  to  the  renewal  of  the  main  thoroughfare  from  West  Burn  to 
Rue  End-street  the  Tramways  Company  has  agreed  to  pay  about  £2,:J00, 
and  the  cost  to  the  Corporation  will  be  about  £.5.000  to  have  the  thorough- 
fare paved.  Tlie  outlay  would  be  too  irreat  to  take  out  of  revenue  in  one 
year,  and  a  scheme  will  be  submitted  to  the  company  to  enftblc  them  to 
carry  <m  the  work  without  hindrance  from  the  Scottish  office. 

Women  Conductors.— Cardiff,  Hull,  Portsmouth  and  Sheffield 
Corporations  have  decided,  owing  to  the  shortage  of  male  labmii",  to 
engage  women  trnmcar  conductors. 

The  men  employed  by  the  South  >Sta£Eordshiro  Tramway  Co.,  the  Bir- 
mingham fc  District  J'ower  <fe  Traction  Co.  and  the  Birmingham  & 
Midland  Motor  Onmibus  Co.  refused  to  work  if  Women  wore  engaged,  and 
the  companies  recently  applied  to  the  Birmingham  Watch  Conmiittee 
to  license  youths  between  (7  and  21  years  of  age.  The  Watch  Com- 
mittee did  not  thiiik  the  companies  shmild  be  allowed  to  engage  youths 
over  18,  anfl  instructed  the  chief  constable  to  issue  Ucences  only  to  youths 
between  school  nuf  u\,  to  IS  vears. 

LIGHTING.  POWER  &  HEATING  NOTES. 

Arbroath. — The  Coimcil  have  agreed  to  allow  the  present  contract 
with  the  local  electric  lighting  company  to  run  out.  and  no  contract 
for  eleetiic  or  gas  lighting  will  be  made  until  tho  present  lighting 
restrictions  are  withdrawn. 

Broadstairs.—  The  ( 'ouncil  r^re  considering  the  question  of  adopting 
elicfrie  litdit  in  the  remaining  streets  of  the  district. 

Dock  Elevators.— The  Mersey  Docks  &  Harbour  Board  hove 
decided  to  provide  two  modern  belt  electric  discharging  elevators 
at  the  went  block  of  the  Waterloo  grain  warehouses,  Jit  a  cost  of 
£H,7.50.  The  new  elevators  will  increase  the  handling  ca]jacity  frohi 
70  lo  I  !»0  tons  per  hour  and  will  effect  a  saving  of  £I,0(X)  ii  year. 

Dublin.  On  Monday  the  Corporation  adopted  a  rccoiunieiulation 
of  the  Electric  Lighting  CommiUe(!  to  increase  by  a  hi.  per  unit 
electric  current  for  lighting,  and  by  |d.  per  unit  for  power. 

East  Ham.— ln.sfrifctions  have  been  given  for  the  whole  of  the 
lighting  of  the  side  streets  to  h('  suspended  for  the  present,  and  for 
all  lights  in  fh<'  main  roads  to  be  extinguished  by  midnight.  The 
Town  Clerk  his  been  directcfl  to  cOmmnnicate  with  West  Ham, 
Ilford,  Harking  and  Waiisfead  Councils  and  to  ask  them  to  lake 
similar  aeli'>n. 

Electricity  in  Mining.-  The  report  of  the  Kbbw  Vale  .Steel.  Iron 
&  (  oal  ( 'i>.  for  I  he  year  endi'fl  March  'M  states  that  the  electrification 
of  No.  r>  pit,  lObbw  Vale,  has  been  amply  justifiM,  the  output  having 
increased  and  e.xpen.ses  having  diminished. 

Kensington  (London).  The  Borough  Kngineer  has repOTtcd that 
the  Mulmlitulion  of  J-watt  lamps  for  the  street  arc  lamps  ha-s  been 
eoMipleteil.  i'nri  I  1 2  of  the  latter  are  lo  he  disposed  of. 

Portstewart  (Ireland).  The  Town  ('ominiH.siomrs  have  decided  to 
proceed  Willi  till'  .leolrie  lighting  of  the  town,  and  a  limit  of  lOd.  in 
(h.  t  to  Ml.  ii  lb.-  rx|)  rises  has  bi-eii  NiiL'i'eHied  for  this  year's  estimate. 
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EMPIRE  NOTES. 


Australasia. —Tlii-  "  Auslrali.ni  .Mining  Sianil.ircl  "  says  Shrp- 
partoa  (Victoria)  Urban  Waterworks  Trust  has  decided  to  employ 
an  engineer  to  report  on  the  scheme  to  adopt  electric  pumps  for 
pumping  the  town  water. 

Xorthcote  (Victoria)  Council  has  withdrawn  its  opposition  to  the  pro- 
posed electric  tramway  from  the  terminus  of  the  cable  tramway  in 
Fitzroy,  across  the  Merri  Creek  over  a  new  bridge  along  St.  George's- 
road,  Northcote,  to  Preston  boundary  at  Dundas-street,  and  then 
branch  east  and  west  through  Preston.  The  cost  of  the  hne  will  be  borne 
by  Fitzroy  Council  (£27,000),  Preston  Ooimcil  (£23,000)  and  Northcote 
Council  (£1.5,000). 

It  is  stated  that  owing  to  the  stringency  of  the  State  exchequer,  the 
construction  of  the  electric  tramways  planned  by  the  Tramways  Trust  for 
Port  Adelaide  is  at  a  standstill.  About  3  i  miles  of  the  most  costly  portion 
of  the  system  have  been  completed  by  the  contractors  (Messrs.  Burt  & 
Timms),  leaving  nearly  6  miles,  which  will  probably  cost  £30,000.  The 
failure  of  Port  Adelaide  Council  to  undertake  tlio  reclamation  of  waste 
lands  at  Glanville  is  also  said  to  be  delaying  the  scheme. 

"  Tenders  "  (llelbourne  and  Sydney)  says  Mt.  Gambier  (S.  Australia) 
Council  has  decided  to  apply  for  an  Order  in  Council  and  to  appoint  a 
supervising  engineer  in  connection  with  an  electricity  sUpply  scheme  to 
be  carried  out  by  a  company  floated  by  Bridges  Ltd.   • 

Electricity  in  Indian  Collieries. — It  is  .-nnounccd  that  the  Indian 
Government  is  contcmiilating  the  introduction  of  rules  for  the  more 
.systematic  inspection  of  cleclrical  iiLstaUr.tions  in  the  various  mines 
in  the  country. 

FOREIGN  NOTES. 

Greece. — A  consular  rcjiort  from  Piranis  for  1914  says  imports  of 
electrotechnical  appliances,  elcclric  conduction  apparatus  in  boxes, 
motors,  dj-namos,  switch  and  contact  devices,  moimted  fuses,  &c., 
electric  fittings  and  lamps,  h.t.  cable  and  transmission  lines,  and 
electrolytic  copper  from  Austria-Hungary  were  valued  at  more  than 
twice  the  amount  of  goods  of  the  same  class  received  from  the  United 
Kingdom. 

Russia. — It  is  announced  that  the  Council  of  Mmisters  has  decided 
that  the  management  of  the  Pctrograd  Electric  Light  Co  ,  which  was 
founded  m  1886  and  worked  with  (5erman  capital,  shall  be  taken  over 
by  the  Government.  A  similar  decision  has  been  taken  with  regard 
to  the  Electro  IVredatcha  Co.,  of  Moscow. 

MISCELLANEOUS  NOTES. 

^  Arc  Lamps  for  Sale.  Thr  ( ■uuncil  of  the  Ko\al  Borough  of  Ken- 
sington invite  tenders  for  the  j)urchase  and  removal  from  their  depot, 
Warwick-road,  London,  W.,  of  112  arc  lamps.  Quotations  must  be 
delivered  at  the  offices  of  the  Town  Clerk,  Town  Hall,  Kensington,  by 
noon  .July  1 2.      St-eal.tu  (tdvcrtisemenl. 

Miners'  Safety  Lamps  approved  by  the  Home  Secretary.— On 
June  15  the  Home  Secretary  made  an  order  approving  for  use  in  all 
mines  to  which  the  Coal  Mines  Act,  1911,  applies,  Messrs.  Patterson 
&  (.'o.'s  srfety  lamp  type  B8,  the  Rutter  miners'  electric  safety  lamj) 
and  the  01(lli:;ni  emergc'ucy  electri<!  lamp  type  Xo.  2  (bull's-eye). 


Technical  Students  and  the  War.— At  the  meetmg  of  the  Man- 
ihestiT  Kiliir.itiou  (.'oiniuittce  on  Monday  the  chairman  (Sir  Thos. 
."^liann)  announced  that  ilessrs.  Alfred  Herbert  (Ltd.),  of  Coventry', 
had  lent  to  the  School  of  Technology  a  Ko.  3  combination  turret 
lathe,  which  had  just  been  completed  under  the  firm's  latest 
designs. 

He  said  that  the  price  of  the  machine,  with  the  accompanying  tools, 
was  £878.  9s.  The  School  of  Teclmology,  by  placing  at  the  disposal  of 
the  War  Office  the  expert  knowledge  of  its  professors  and  lecturers,  had 
been  rendering  valuable  service  in  tln'  pniduotinn  nf  war  material.  An 
opportunity  had  arisen  for  assisting  tlu-  Ideal  .Munitions  Committee,  and 
j)erraission  had  been  given  for  that  committee  to  have  its  headquarters 
at  the  school.  In  addition,  the  school  had  undertaken  the  work  of 
registering  the  names  of  persons  who  were  willing  to  offer  their  services 
in  producing  war  material.  In  order  to  assist  such  persons  to  obtain 
some  workshop  training  before  they  entered  the  works,  the  School  of 
Technology  had  arranged  a  number  of  special  classes.  The  committee 
accepted  the  gift  and  tendered  its  thanks  to  Messrs.  Herbert  for  their 
valuable  gift. 

The  principal  of  the  Municipal  School  of  Technology  (Mr.  Maxwell 
G.\KNETT)  said  that  the  men  who  had  gone  to  help  the  War  Office  and 
Admiralty  was  by  far  the  most  valuable  gift  the  school  could  give. 
9(57  of  their  men  had  either  received  commissions  or  had  enlisted,  and  a 
great  number  of  them  were  men  who  would  have  been  attending  the 
school  had  they  not  b2cn  fighting  instead.  Of  187  university  students 
104  had  received  commissions,  anil  83  had  enlisted  in  the  ranks.  Of  the 
967,  13  had  already  been  killed.  Perhaps  the  most  important  depart- 
ment in  which  the  school  was  helping  was  in  that  of  research.  Prof. 
Miles  Walker,  head  of  the  electrical  engineering  department,  had  designed 
all  the  motors  that  were  being  put  into  submarines  at  the  present  time. 
He  thought  that  was  "  a  very  great  feather  m  the  cap  of  the  School  of 
Technology."  Then  Prof.  Field  (of  the  mechanical  engineering  depart- 
ment) had  done  some  valuable  work  in  comiection  with  the  wireless 
installation  of  aeroplanes  :  and  Prof.  Knecht  (of  the  department  of 
chemistry)  had  done  valuable  work  in  regard  to  explosives.  Prof.  Fox 
(of  the  textile  industries  department)  had  engaged  in  research  tests  on 
textile  fabrics  for  aeroplanes  and  airships.  Mr.  Gamble,  representing 
the  photographic  and  printing  crafts,  and  now  a  lieutenant  in  the  Royal 
Naval  Volunteer  Reserve,  was  organising  the  photographic  work  for  one  of 
the  Government  services.  The  number  of  tests  had  increased  very  much 
this  year.  Nearly  every  month  the  sum  received  for  tests  showed  an 
advance  of  between  50  and  100  per  cent.  There  were  otlier  indications 
that  the  school's  testing  work  would  go  on  increasing. 

Trading  with  the  Enemy.— The  Board  of  Trade  have  recently 
issued  a  further  notice  to  manufacturers  and  exporters,  emphasising 
the  need  for  scrupulous  care  in  the  transaction  of  foreign  busines.s. 

It  is  poiiiUd  out  tliat  tlir  (iovirniuriit's  reprisals  policy  is  directed  to 
su])]!!!--  ill  .  in  in\  tia.lr.  win  111.  r  iiii|K.rl  or  export.  The  main  diffi- 
culty III  iii:il.iiiu  (Ins  |>(iliry  1  lim .iii^lil\  rtfcctive  arises  from  the  fact  that 
som<'  traders  in  some  neutral  countries  are  making  themselves  agents 
for  the  KU|iply  of  goods  to  enemy  countries.  British  firms  engaged  in 
foreign  trade,  therefore,  must  have  regard  to  these  circumstances  and 
survey  with  great  caution  every  opening  for  business  which  is  offered 
them  by  neutral  imi)orters  or  exporters.  Especial  care  should  be  taken 
in  o]ienin<,'  new  accounts  in  neutral  countries,  and  in  relation  to  any 
orders  or  ini|uiries  of  an  abnormal  character.  In  case  of  doul)t  as  to  the 
bona  fides  of  particular  consignees  business  should  be  susjieuded  jiending 
reference  to  the  Board  of  Trade.  It  is  inadvisable  that  any  new  accounts 
should  be  opened  by  any  British  traihT  in  neutral  coimtrics  during  the 
war  without  the  fullest  iiuiuiries  as  to  the  character  of  the  business. 


TENDERS    INVITED. 


Motor  Converter  and  Transformer. 

Edlnbirhh  Corporation  invite  tondera  for  the  supply  and 
f-rcction  of  One  1 ,000  Uw.  Motor  Converter  and  Transformer. 
Copies  of  spocificotion,  forms  of  lender,  &c.,  from  the  engineer, 
.Mr.  V.  A.  .Newington,  i)«war-place,  Edinburgh.  Sp.  citK  alioii. 
general  conditions  and  drawing  can  be  seen  at,  but  no!  obtained 
from,  the  ofIic<^  of  th(!  consulting  engineer.  Sir  A.  B.  W.  Kennedv, 
17,  Victoria-si  reel,  Westminster,  Ixnuhm,  S.W.  Tenders. 
uddreKHod  to  the  town  clerk,  Sir  Thomas  Hunter,  W.S..  City 
cliambcrH,  I'xiinburgh,  by  10  a.m.  .Monday,  July  12.  .S'cc  also  a'v 
ttdvcrlutmenl. 

Electricity  Meters. 

T.-nd.  rs  are  invited  for  the  HUiiply  of  n.c.  and  (I.e.  Meters 
nn.l  iM.d.  Indieiiton:  to  the  City  of  Mei.iiocknk.  Copies  of 
Mjier  ilieali.m.  &e..  from  the  agents  for  the  (%  Cbimcll,  Messrs. 
>le  l«T.i.tl,,  MeKaeharn  &  Co.  I'ropv.  (Ltd.),  BilliU>r  Sf|uare- 
i.M.l.lmKM.  I>,n.l.,n.  K.C..  I.,  whom  lendoFH  muHt  bo  sent  by  noon 
July  27.     Htt  (in  advtrlUemtnt. 


Wiring  and  Fittings. 

The  W.vLs.M.i,  aiul  Wkst  Bkomwhii  Unions  Joint  Coiumittec 
require  tenders  by  4  p.m.  .luly  5  for  the  Electric  Lighting  of  new 
buildings  in  Great  Barr  Park.  Specifications  from  the  (.'lerk 
to  the  Committee.  22.  l>onibanlstreet.  West  Bromwich. 

The  .MuTRoi-oLiTAN  .Asvi.i  MS  MdAiio  require  tenders  by 
2:30  p.m.  June  .30  for  the  Electric  Lighting  of  bloeivs  3  and  11 
and  isolation  blocks  19  and  20  at  the  Grove  Fever  Hospital, 
Tooting  Graveney,  Ijondon,  S.W.  Specilications  from  tho 
Board's  oflices,  Embanknient,  E.C. 

Walsat.i.  and  Wt:sT  liuoMWicn  Unions'  .louit  Committee 
require  tenders  by  4  p.ii\.  .Inly  o  for  Electric  Lighting,  Heating, 
Ac.,  in  new  buildings  in  Great  Uarr  i'ark.  Speei(iiuition.s,  &c., 
from  tiic  Clerk,  22.  l/imbard  street.  West   Bromwich. 

Tenders  are  recjuircd  for  Electric  Lighting  .it  IUti.ky  ('AltK 
Church.  SpeclHcations  from  Dr.  ^Va^l.  IliLiblniry.  Ualley 
Carr.  to  whom  tenders  by  Jul.V  '. 

MANt'llKSTKR  Sanitary  Cominittee  reqinre  tenders  by  9a.m. 
Jtnie  28  for  additional  ICIeclri(  Lighting  I'laiit.  i^-e..  for  Baguley 
t:>nnatoriuin.     >Spoeitieations  from  the  City  .Architect. 
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Electrical  and  General  Stores. 

Salfobd  Corporation  want  tenders  by  noon  June  28  for 
supply  of  Cables,  Cable  Accessories,  Conduits,  Pipes,  Troughing, 
ra.d.  indicators.  Carbon  Brushes,  Tools,  Oils,  &c.  Specifications 
from  the  Electrical  Engineer,  Frederick-road,  Pendleton. 

Tenders  are  wanted  by  June  29  for  12  months'  supply  of 
Electrical  Appliances,  Rubber  Goods,  Packing,  Oils,  &c. ,  to  Devon 
County  Asylum,  Exmixstek.     Forms  of  tender  from  the  Clerk. 

ToxTETii  Pahk  Guardians  require  tenders  by  June  26  for  three 
months"  supply  of  Electrical  Supplies,  Ironmongery,  Oils  and 
Colours,  &c.  Forms  of  tender  from  the  Clerk,  15,  High  Park- 
street,  Liverpool. 

Turbo-Alternators,  Motor  Generators,  Trarsforniers,  Boilers,  &c. 

Halifax  Tramways  and  P^lectricity  Committee  require 
tenders  by  noon  July  1  for  .5,000  kw.  Turbo-alternator,  with 
Condenser,  two  Natural  Draft  Chimney-type  Cooling  Towers, 
and  Water-tube  Boiler,  Superheater  and  Mechanical  Stokers. 
Forms  of  tender  from  the  Borough  Electrical  Engineer. 

Erith  Urban  Council  require  tenders  by  noon  July  5  for 
supply  and  erection  of  Water-tube  Boiler,  with  Superheater, 
Economiser,  Automatic  Stoker,  &c.,  2,000 kw.  Turbo-alternator, 
Condensing  Plant,  and  Switchgear.  Specifications  from  the 
Engineer   and   Manager  of   the  Electricity  De])artment. 

Sydney  (X.  S.  W.)  Council  require  tenders  by  3  p.m.  July  19, 
for  supply  and  erection  of  a  12.000  kw.  turbo-alternator.  Specifi- 
cation from  the  Electric  Light  Department,  Town  Hall,  Sydney. 

The  New  South  Wales  Government  Railways  and  Tram- 
ways Department  require  tenders  by  noon  July  21  for  supply 
of  a  250  k.T.a.  Direct-coupled  Turbo-generator.  Specifications 
from  the  ElectricalEngineer,  61,  Hunter-street,  Sj'dney,  N.S.W. 

Tenders  are  invited  for  the  supply  and  deliverj-  in  IVLelbourne 
of  one  1,000-kw.  direct-current  Cienerator  with  Field  Regulator 
and  accessories,  one  Liquid  Starter  with  accessories,  together 
with  one  spare  set  of  Carbon  Brushes  and  one  spare  Field  Coil 
for  generator.  Tender  forms  &o. ,  from  the  agents  for  City  Council 
(Messrs.  McIlwTaith,  McEacharn  &  Co.  Pjjty.,  Ltd.),  BiUiter- 
square-bldgs.,  London  E.C.  Tenders  to  Chaunian  of  Electric 
Supply  Committee,  Town  Hal!,  Melbourne,  by  10  a.m.  Aug.  11. 

Tenders  are  required  by  noon  July  1-1  for  the  supply  of  two 
Three-phase  Oil-cooled  Transformers  (75  kva.  each)  for  the  New 
South  W.4.les  Government  Railway's  Dept.  Specification 
(No.  46-1)  from  the  Electrical  Engineer,  61,  H\mtci'-street, 
Sydney. 

Telephone  and  Telegraph  Material,  Wire,  Instruments,  &c. 

The  Depvitv  Postmaster-General,  Perth  (W.A.)  will  receive 
lenders  until  3  p.m.  Julv  7. for  31,000  Porcelain  (or  Stoneware) 
Insulatois  (schedule  432  W.A.)  for  thj  Australian  Common- 
wealth, Postmaster-General's  Depaitment.  Sample  may  b  ■ 
s -en  at  the  offices  of  the  High  Cjmmi.ssijn  r  for  the  C)ii  m-jn- 
weait',1,  72.  Vict-ria  Street,  Lirdon,  S  W. 

The  Deputy  Postmaster-CJeneral,  Perth  (W.  Australia) 
rcquu-es  tenders  by  3  p.m.  July  21  for  40  Trembling  Bells,  3  lb. 
Gran.  Carbon,  1,000  Earth' aips,  33,000  Fu.ses  in  tubes  and  6 
Galvanometers  (Schedule  423  W.A.)  for  the  Australian 
Commonwealth  Postmaster-General's  Department.  Specifica- 
tion, &c.,  from  the  Deputy  Postmastcr-Gen<'ral. 

The  De])uty  Postmaster-Cieneral,  Adelaide,  will  rec:civc  tenders 
until  2  p.m.  July  14  for  the  supply  of  Galvaiu.sed  Iron  Wire  to 
the  Australian  Commonwealth,  PostnuisterGencrars  De- 
partment. Specifications,  &o.,  may  be  obtained  at  the  Common- 
wealth Offices,  72.  Victoria-street,  London.  S.W. 

The  Deputy  Postmaster-General,  Sydney  (N.S.W. ),  will 
receive  tenders  until  2:30  p.m.  July  1  for  100  tons  of  g.i.  Wire 
for  the  Au.stralian  Commonwealth  Postmitster-General's 
Department.  Specification  from  the  Deputy  Postmaster- 
General. 

Telephone  Exchanges. 

Till  1)11. i:c  tiir-General  of  Telegraphs,  Madrid,  requires 
tcndirs  liy  noon  on  the  dates  mentioned  for  the  construction 
and  working  for  20  years  of  a  Central  Telephone  Exchange  at 
each  of  the  following  towns  :  Haro,  Province  of  Logroflo  (.luno 
26);  Tudela,  Province  of  Pamijlona  (June  27) ;  Baza,  Pro\incc 
of  Granada  (.lune  28)  ;  and  Vinaroz,  (^ro\inc(!  of  Castell6n 
(June  28).  The  '•  Madrid  Gaz<;ttc  "  of  May  25  and  2«,eontain- 
in';  I  :irl  iculur!-,  may  be  .seen  at  73,  Baslnghall  si  reel ,  I^ondon,  E.C. 

Fuses  and  Fuse  Boxes. 

Sydney  (N.S.W.)  Council  want  fenders  by  3  p.m.  July  19 
for  l''u.ses  and  l''use  Bo.xes  (contract  397).  Specification  froiu  the 
City  Electrical  F.nglncer. 


Tramway  Construction. 

The  Director-General  of  Public  Works,  Madrid,  will 
receive  tenders  until  nooa  July  31  for  the  construction  and  working 
(for  60  yeai's)  of  an  Electric  Tramway  between  Mongat  and 
Tiana,  Province  of  Barcelona.  The  minimum  rolling  stock 
required  to  commence  working  is  three  motor  tramcars.  An 
option  on  the  concession  is  held  bv  Don  Juan  Gari. 

The  Director- General  of  Public  Works,  Madrid,  requires 
tenders  by  noon  Aug.  3  for  the  construction  and  working  of  an 
Electric  Tramway  between  Densto  and  Ibarrecolanda 
(Province  of  Viscaya),  Spain.  An  option  on  tlic  concession  is 
held  by  the  Cia  Vizcaina  de  Electricidad. 

I 


i  TENDERS  RECEIVED  AND  ACCEPTED.  | 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 

Edinburgh. — Last  week  the  Corporation  confirmed  the  recom- 
mendation of  the  Electric  Lighting  Committee  to  accept  the  tender 
of  the  Stirling  Boiler  Co.  (at  £32,286)  for  water-tube  boilers  for  the 
new  power  station  at  Portobello. 

Rugby. — The  Council  have  placed  an  order  with  thi'  Macintosh 
Cable  Co.  for  the  supply  of  cable,  and  with  the  British  Thomson- 
Houston  Co.  for  a  transformer  control  panel. 

School  Lighting. — West  Ham  Education  Committee  have 
accepted  the  tender  of  J.  T.  Halsey  (at  £163)  for  wirmg  the  Knox- 
road  special  school.  There  were  eight  tenders,  varying  £288  to  £163. 
Wolverhampton. — The  Corporation  have  accepted  the  tender 
of  Ferranti  Limited  for  the  supply  of  two  sets  of  c.h.t.  switchgear 
at  £438. 

Luton. — The  Electricity  Committee  recommend  the  acceptance 
of  the  tender  of  the  Brush  Co.  for  a  3,000/3,700  kw.  Ljungstrom 
turbine  at  £11,175. 

Electric  Radiators. — The  tender  of  the  Alpha  Mfg.  Co.  (at 
£32)  has  been  accepted  by  the  Metropolitan  Asylums  Board  for  in- 
stiiUing  electric  radiators  at  the  head  office  of  the  Board. 

Stepney  (London). — The  Electricity  Committee  recommends  the 
acceptance  of  the  tender  of  W.  Badger  (at  £61.  10s.)  to  supply  1-in. 
piping  valves,  &c. 

Owing  to  the  high  prices  quoted  no  tenders  for  the  supply  of  coal  have 
been  accepted,  and  purchases  will  continue  to  bo  made  in  the  open 
market. 

Cablisle. — The  Corporation  have  renewed  for  10  years  the  agree- 
ment with  the  Tudor  Accumulator  Co.  for  the  maintenance  of  the 
lighting  battery,  at  £55  per  annum. 

West  Ham. — The  Education  Committee  hr,3  accepted  the  tender 
of  J.  T.  Halsey  (at  £163)  to  carry  out  the  electric  lighting  work  at  the 
Knox-road  special  school. 

Bourton-on-the-Watbr. — Last  week  the  Parish  Council  agreed 
to  accept  the  tender  of  the  local  electric  lighting  company  for  the 
public  lighting. 

Hull. — The  Education  Committee  have  accepted  the  tender  of 
T.  W.  Vaughan  &  Co.,  at  £1,009,  for  wirmg  and  fittings  for  the  new 
girls'  secondary  school. 

Barnet. — The  Guardians  have  accepted  the  tender  of  Baxi^r  & 
Cr.unter,  at  £35,  for  wiring  the  infants'  nursery. 

Milton. — W.  N.  Walters  has  secured  the  contract  for  the  electric 
lighting  of  the  new  girls'  hostel. 

Watford. — The  Guardians  have  accepted  the  lender  of  !•'.  Brook 
(Ltd.),  at  £28.  14s.,  for  the  supply  of  an  electric  motor. 

Sydney  (N.S.W.) — The  City  Council  have  accepted  the  following 
tenders  :-- 

Peters  Bros.,  pole  erecting  waggon  £207  ;  Australian  Qencial  Electric 
(.'o.  Nitro  incandescent  lamps,  £481.  5s.  ;  steel  lamp  fittings  for  nitrogen 
lamps,  £1,543.  10s.,  and  transformer  testing  apparatus,  £269.  5s.  ;  W.  G. 
Wat.son  &  Co.,  insulator  pins,  £64. 

RiciiMONiJ  (Victorla). — Mr.  T.  K.  Steanes  (agent  for  Messrs. 
Heeiian  &  Froude)  has  secured  the  contract  for  the  installation  of  a 
refuse  destructor  for  the  Miuiicipality,  at  £10,217. 

HawtiiohN  (Vi(T(jRLv).^Hawtliorn  (Victoria)  Tiamway  Tiust 
have  placed  t  he  following  contracts  in  connection  with  the  Melbourne- 
Burwood  electric  tramway: — 

Horrfieks,  Roxburgh  Pty.  (representing  Hadficld's  Steel  Works), 
wheels  and  n.xles,  £89!);  Noycs  Hroc.  (representing  J.  (',.  Brill  Co.), 
trucks,  £1  ,(1(M» ;  IJuncan  &  Frasi-r,  car  bodies,  £12,8(10  ;  British  Insulated 
*  Helsby,  overhead  materinl,  £4,009;  Sands  Hill  Mfg.  <Jo.,  overhead 
MiaterinI,  £423  ;  llorrocks,  Roxburgh  Pty.,  special  work,  £2,330  ;  Aus- 
tralian (iencral  ICIectrio  Co.,  motor  equipment  and  brakes,  £3,638  ;  and 
British  WcstinKhousc  Co.,  ditto,  £5,135;  Geo.  Willis  &  Co.,  steel  poles, 
£5,252.     The  car  bodies  are  to  Ije  built  of  Australian  woods,  and  in  all  its 
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contracts  the  Trust  is  giving  preference,  wherever  ijossible,  to  Australian 
materials. 

Government  Contracts. — The  following  tenders  were  accepted  by 
the  British  Government  Departments  during  Slay  : — 

TTar  Office. ^^V.  R.  Butt  &  Co.,  Xray  apparatus  :  Brown,  Boveri  &  Co., 
blowers  for  converters  :  Accumulator  Iradustries  and  Houghton-Butcher 
ilfg.,  Co.,  battery  lxi.\es  :  Bayliss,  Jones  &  Bayliss.  BuUers.  Ltd..  Ed. 
Deane  &  Beal.  Johnson  &  PhiUips.  S.  Lfwis  &  Co.,  Fras.  Morton  &  Co.. 
and  Siemens  Bros.  &  Co.,  insulator  brackets  ;  British  Insulated  4  Helsby 
Cables,  Callcuders  Cable  &  Construction  Co.,  Connolly  Bros.,  Craigpark 
Electric  Cable  Co.,  I.  Frankcnburg  &  Sons,  General  Electric  Co.,  W.  T. 
Glover  &  Co  .  W.  T.  Henley's  Telegraph  Works  Co.,  Hooper's  Tejegraph 
&  India  Rubber  Works.  India  Rubber.  Gutta  Percha  &  Telegraph  Works 
Co.,  Liveqjool  Electric  Cable  Co..  Chas.  Macintosh  &  Co..  Ransomes. 
Sims  &  Jefferies,  Shro])shire  Iron  Co.,  SipHiens  Bros.  &  Co.,  Union  Cable 
Co.,  Ward  &  Goldstoue.  Western  Electric  t'o.  and  Yorkshire  Cable  Co., 
electric  cable  and  wire  :  Siemens  Bros.  4  Co.,  psrts  of  electric  cells  ; 
Automatic  Telephone  Mfg.,  Co..  India  Rubber.  Gutta  Percha  &  Telegraph 
Works  Co.  and  Telegraph  Condenser  Co.,  condensers  ;  Albion  Clay  Co., 
conduits  ;  British  Insulated  &  Helsby  Cables,  London  Electric  Wire  Co.  & 
Smiths.  Siemens  Bros.  &  Co.  and  Western  Electric  Co.,  teleplione  cords  ; 
Kartrot  Engineering  Co.  and  Park  Royal  Engineering  Works,  distribution 
boards  :  British  Rublier  &  Kamptulicon  Co.,  New  Eocles  Rubber  Works 
and  Peel-Conner  Telephone  Works,  rod  and  sheet  ebonite  ;  Robey  &  Co., 
oil  engine  and  dynanu) :  Arniorduct  Mfg.  Co.,  Barton  &  Sons.  Credenda 
Conduits  Co.,  iiureka  Conduits  &  Fittings  Co.,  General  Electric  Co., 
Perfccta  Seamle.s.s  fSteel  Tulx-  *  Conduit  Co.  and  Simplex  Conduits, 
electric  light  fittinus  ;  Edison  &  Swan  United  Elee.  Light  Co..  A.  Kershaw 
&  Sons,  Record  Electrical  Co.  and  Walters  Electrical  Mfg.  Co..  galvano- 
meters ;  Edison  &  Swan  United  EIcc.  Liglit  Co.  and  Pope's  Elec.  Lamp 
Co.,  electric  lamps  ;  C.L.A.M.  Mfg.  Co.  and  Sperryn  &  Co.,  electric^] 
instrument  terminals  ;  CaUenders  Cable  &  Construction  Co.,  electric, 
cables,  Hhyl,  Oswestry,  Cannock  and  Mansfield :  V.  G.  iliddletou, 
electric  wiring  Salisbury,  Rhyl,  Oswestry,  Cannock  and  Mansfield,  and 
electric  liaht  and  power  installation.  South  Farnborough  ;  Electrical 
Contracts  &  Maintenance  Co.,  electrical  work.  Swanage  Camp. 

India  Office. — C.  Macintosh  &  Co.  and  Siemens  Bros.  &  Co.,  cable  ; 
Siemens  Bros  &  Co. ,  cells  ;  General  Electric  Co.  and  British  L.  il.  Ericsson 
Mfg.  Co.,  telephones  ;  Marconi's  Wireless  Telegraph  Co.,  parts  of  Wireless 
telegraph  apparatus. 

H.ii.  Office  of  ]VorU—T.  Clarke  &  f!o.,  wiring  of  Public  Trustee  Office. 

PfMl  Office. — Automatic  Telephone  Mfg.  Co..  telephone  apparatus  and 
extensitm  of  exchange  equipment,  Newjiort,  Mon  ;  India  Rublxjr,  Gutta 
Percha  *  Telegraph  AVorks  Co.,  telejihone  ajiparatus  ;  Western  Electri<' 
Co.,  telei)lione  apparatus  and  extension  of  exchange  equipment,  Edg- 
baston.  Finchlcy  and  Belfast ;  Creed.  Bille  &  Co..  telegraph  apparatus  ; 
CaUcnder's  Cable  8:  Construction  Co.  and  W.  T.  Glover  &  Co..  telephone 
cable  :  Siemens  Bros.  &  Co.,  telephone  cable  and  pulley  weights  :  General 
Electric  Co.,  telephone  lamps ;  BuUers  Ltd.,  insulator  spindles  ;  T. 
Bolton  &  Sorw  and  F.  Smith  &  Co.,  bronze  wire ;  British  Insidated  & 
Helstiy  Cables  and  Connolly  Bros.,  insulated  bronze  wire. 

Post  Office  Lamps. — The  G.P.O.  has  accepted  the  tender  for  a 
six  inonllis  supply  of  "Royal  Ediswan  "  (Tungsten)  drawn  wire 
liini|.s. 


PATENT   RECORD. 


SPECIFICATIONS  PUBLISHED. 

Tht  tollowing  abrlrad  from  some  ol  Ihe  specificalions  recently  pubHsheil  have  bftn 
tpecialiy  cotnpiUd  by  Messrs.  Mewburn,  Ellis  &  Pryor,  Chartered  Patent  Agents, 
lb  and  72,  Chancery-law.  London,  W.C. 

Whenever  the  dale  applied  tor  diSers  trom  the  dale  on  which  the  application  was  lodged 
at  Ihe  Patent  Office  Ihe  /ormtr  is  given  in  brackets  alter  tht  litlt. 

1914   SfEClFICATIONS. 

v.-icuized  detectors  for  radiant  energy,  and  method  of 

letectors.  particularly  of  the  so-called  "Adion" 
:.f|  potential  gradient  chanRinE  means,  and  means 


&  Clough.    Protective  devices  for  allemating 


8„%S  Hf 


Cn 


1^  I.    ^.J..  ,1  «M>'-;i',  i>.       iii:.iil  .-.i:.>:  Uf.-VICCS  for 

Electric  circuit  breakers  ^nd  twitches. 

-'■'■.-^f7:\:.  Tor  r-.ilv/.iy:. 
""  F    "'        '    '        ■    ,).    Protoclivo  devices 

iljly  ft  volLices,  com- 
i  vjliie  than  the  other. 

■  •    ■;   '■'"•  1 1!  :.T    urrt-nt  rentiers  theotlicr 

'lectrlc  Hghting  systems  cn  metor  cars. 

■   St  White     C-rrc.tion  Iuac  junction  boxes 


'..tem 
park 
Mine 


1 1 ,934  MANDERi.    Method  and  means  of  producing  oscillatory  currents  of  electricity  of 
small  decrement  and  close  wave- trains,  frpm  alternating  and  continuous  currents 
of  electricity. 
11,950  Hanrict.    FVccess  for  the  treatment  of  ores  and  solid  sslts  by  electro-chemical 

re4uctbn.    <22/5/l31. 
11,987  Genders  &  Genders,    glectricsl  apparatus  for  automatically  locking  railway 

carriage  doors  while  the  train  is  in  motion. 
12,047  B.T.-H.  Co.    (G.E.Ce.  of  America.)    Self-propelled  vehicles. 
12.350  Ford.    Magnetos' and  the  like.    (Addition  to  15.636, 13.) 

12,386  Bkitisk  Insulated  &  Helsby  Cables  &  Wilson.    Electric  meters.    (Cognate 
application,  15.615,'14.) 
An  electricity  meter  with  means  for  regulating  the  speed  of  the  rotor,  a  ring  or 
rings,  or  coil  or  coils,  surrounding  the  iron  body  between  the  poles  of  the  shunt 
magnet,  and  adapted  to  be  moved  by  means  of  micrometer  or  like  device  in  one 
direction  or  the  other,  so  that  the  ring  or  rings,  or  coil  or  coils,  when  so  moved,  act  upon 
and  influence  the  rotor  or  disc. 
12,551  Berry.     Electrical  heating  apparatus. 
12.599  Simplex  Conduits  &  Waterhouse.    Fittings  for  metallic  conduit  systems  for 

housing  electrical  conductors. 
12.885  Theedam.    Electrical  signals  in  mines  and  collieries. 
12.906  Wharkam.    Lamp-locking'  and   anti-vibrator  device  to  incandescent  electric 

lamp-holders  of  the  bayonet  sqcket  type. 
13.095  Thomas  &  Stott,    Galvanic  batteries. 
13,374  Lenz.     High-frequency   current  rectifier   for   rectifying   high-frequency   wave 

impulse  in  a  wireless  receiving  circuit. 
15,356  HiGHFiELD  Sc  DuDDELL,    Elfictric  inductance  coils  for  the  protection  of  electrical 
machines  and  circuits. 
A  graded  inductive  coil  for  the  protection  of  electrical  machines  and  circuits  against 
surges  and  oscillations  in  which  the  condenser  action  between  adjacent  turns  is 
smaller  at  one  end  of  the  coil  than  the  other,  and  gradually  increases  from  end  to  end. 
the  end  with  the  smaller  condenser  action  being  connected  to  the  line  or  cable,  and  the 
other  end  to  the  machine  or  circuit  to  be  protected. 
15,681  Pierce.    Apparatus  for  receiving  or  re-laying  electric  signals.    15  8,13,} 
15,868  B,t,-H,  Co.    (G.E.  Co,  of  America.)    Electric  meters  of  the  induction  type. 

An  induction  electric  motor  meter  having  a  friction  compensating  plate  of  con- 
ducting material  adjustably  secured  to  a  fixed  part  of  the  meter,  and  a  phase  lagging 
plate  of  conducting  material  adjustably  mounted  in  an  aperture  on  the  friction 
compensating  plate. 
16.612  Sence.     Electric  hair  brushes. 
16,833  LiCHTENFELD  BuROLAR  ALARM  Co.  &  LITCHFIELD.    Control  gear  for  electric 

burglar  alarms. 
17.004  Western  Electric  Co.    (Woodward,  acting  for  Western  Electric  Co.)   Machi.-.e 

switching  telephone  systems, 
17,811  Benitez.    System  for  the  generation  of  electric  currents. 
1 8il92  Coles.     Electric  accumulators  or  secondary  batteries, 
18.143  .Railing  &  Taylor.     Electrical  conduit  systems. 

21 .488  MiDGi.EY  &  Vandervell.    Automatic  cur-outs  for  electrical  installations. 
21,804  Thompson.    Teleohone  call  registering  devices. 
22.435  Barnl'm  &  Date.     Electric  switches.    (13/11/13). 
22,915  Miller  &  Miller.     Electrically-heated  shaving  pots. 
1915  Specifications. 
823  Savoye.    Automatic  switching  apparatus  for  electrically  illuminated  signs  and 
the  like.     (20/1  14). 
3.672  Vandervell.     Electric  cigar  or  cigarette  lighters. 
5,848  Zimmerman.    Commutators  for  dynamo-electric  machines.    (I7,'4/14.) 


APPLICATIONS  FOR  PATENTS 

Note. — The  undermentioned  Applications  (except  those  marked  t)  are  not  open  to 
public  inspection  unlit  after  acceptance  ol  Complete  Specificalions.  Thosi  marked  '  are 
open  to  inspection  1 2  months  after  the  dale  attached  to  them ,  (I  they  haue  not  been  published 
preuiously  in  the  ordinary  course.  Names  within  parentheses  are  those  of  communicators 
of  inventions.  When  complete  Specification  accompanies  application  an  asterisk  is  affixed. 

May  17,  1915. 
7,358  Ges.  fur  Drahtldsp  Telecraphie  m,b,H.    Receiving  arrangement  for  wireless 
telegraphy.    (Addition  to  5,342  !5,    30  5/14,  Germany.)* 

7.366  Daimler  Co.,  LAHCHESTER&MiiLicAr:.    Electrical  transmission  for  automobile 

vehicles. 

7.367  B,T.-H.  Co,    (G.E,  Co,.  U.S.)    Wireless  signalling  systems. 

7.373  Naai.:loo2e  Vennootschap  de  Nederlandschb    Thermo-Telephoon  Maa.t- 

scH.^ppij.    Sound  receiver  for  thermic  telephones.    (16,'4/15,  Ciermany.)* 

7.374  MiLTrN.     Electric  generators.    (15,'5/14,  U,S.)* 

7,389  Bevah  it  BevAN.    Variable  gearing  for  the  transmission  of  cower.    (18/5/14, 
Australia).* 

May  18.  1915. 
7.433  McKiNNON.     Electric  air-heater. 
7.457  CoLK.     Electricaldlstributingsystem.* 
7,467  Hamilton,  Wall&  Fersanti  (Ltd.).    Current-limiting  devices. 

May  19,  1915. 
7,481   Wall.     Method  of  actuating  an  electric  bell  without  sparking, 
7,4^3  Kauinc,  &Ide,    Electric  soldering  Irons. 
7,498  Scott.     Electricconductor railanchorclip. 
7,510  Sturge.    Adjustably  suspending  electric  and   other  lamps,   electroliers,   gas 

pendants  and  other  articles,* 
7,517  Enefer.    Electrically-operated  railway  signals. 
7,546  Smith.    Electric  accumulators  or  storage  batteries  for  use  in  electric  battery 

lamps. 

May  20,  1915. 
7.SS4  Railing.  Garrard  &  Searlb.    Combined  electric  switches  and  plugs. 
7,574  Caden EL,     Electrical  switches.    (Addition  to  7,151/15.)* 
7,579  ^EURTLEY.    Telegraphy. 

7,597  GpwpER-CoLES,    Manufacture  of  metallic  wire  and  strip. 
7,W7  RossELLi.    Armouring  for  simple-core  electric  cables  for  alternating  currents.* 


Brinpley.    Conti 

BfOIHKOYuStCAl 

likr  IrM  electric  v. 
W.  R, SvkesIntk 

JASSAKALLA.      Ell 


May  21.  1915. 


fi  Construction  Cc.     Junctiuii  boxes  and  tl.i 


iinpa 


7,675 
7.680 
7,684 
7,685 
7,704 

7,722 
7,723 
7,726 
7,728 
7,754 
7,757 


Kay  22,  1915, 
(23,'5,'14.  U.S.)* 
Points  or  iivMtchesfor  tramways.  railw,Tv5  and  the  like. 


Smith,     Electric  cables. 
Allen  ii  Co.  fc  Pigott. 
HowAKTH.    Railway  signalling  and 
Knight  &  Fostbr.    Sparking  plui;  for  internal-combuslion  engines. 
Rblay  Automatic Tslbphohb Co.  Si  Bvqravb.    Telephonejyslems.* 
M.iy  2o,  1915, 

'  ctrical  transmitter  or  receiver  diaphiacms 
device. 


Pammeht.     Elec'r 
Hailwood.     Min^' 
Thomac  &THnM\-       ; 
Gbraghty.     Process  o: 

KETTI;kINC  .tCllRYST. 

(2!  'vM.lI.S.) 
7,758  Ketthkinc&Chryst,    Electricstirtlng  systems  for  InternAl-eombu'tionenri'r 

(16  7^14,  US  )• 
7,775  C.  D.  pKTijKS  ttCo.  Si  RoRUTS.    Military  and  naval  flashlight  signalling  apt 


tances. 
.'.n.iapi.r.tusforsantlhig rails,    (19/6/14, US.)*    • 
Electricslartingsystcmsforlnternal-combus'.lonen'; 


rat'j 


(Bethle'r.em  Steel  C?.,  U,S,)    VarUble  sjesi  irijismiision  devices.* 
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FINANCIAL    MATTERS. 


MUNICIPAL  ACCOUNTS. 


Blackpool. — The  aciounts  uf  the  ek'Cirii-  sujiply  depailmeijt  for 
the  VLiir  ended  March  31  show  gross  capital  ixpenditiuf  £245,870 
(increase  t22.50H),  of  whicli  £22,450  has  been  repaid.  The  sinking 
fund  amoiintsto  £89,331,  and  the  reserve  to  £10,725. 

Revenue  was  £47.326  (compared  with  £44,997  in  191314),  and  working 
expcn-ses  were  £24,06(i  (£23,i)62).  leaviiig  gross  profit  £23,260  (£21,435). 
Capital  charges  ivere  £14,761  (£13,972),  and  net  profit  wa«  £8,499 
(£7,463),  of  which  £3,499  (£3,463)  has  heeji  placed  to  reserve  and  £.5,000 
(£3,000)  dpvoted  to  relief  of  rates.  Units  generated  were  5,842,433 
(5,410,377),  of  which  4,634,186  were  sold,  and  ti6,549  supplied  free  for 
town's  "■  ilhiniinations,"  trades  exhibition,  military  club-rooms,  &c. 

Bolton. — The  capital  expenditure  of  the  electricity  department  at 
March  31  was  £533,887  (increase  £78,911),  of  which  £179,931  has  been 
redeemed. 

Revenue  was  £76,.>46  (again.st  £78,333  in  in.  \  in  m  ,ir)  and  working 
expenses  were  £46,629  (£48,031),  leaving  .i2;i.''r.  .•  ;  ■,.;  i2)  gioss  profit. 
After  providing  for  capital  charges  and  de)iii  .  in:  n  vl;7.773  (£25,808) 
and  allowances  to  employes  on  military  serviie  iiU2  and  payments 
for  sub-stations  battery,  mains  outside  borough,  new  meters,  &e..  £2,072 
(£2.416).  the  surplus  was  £145  (£2,385).  Fuel  cost  0-33.5d.  (compared 
with  0-364d.)  per  unit,  works  cost  were  0-524d.  (0-537d.),  total  working 
ex|)enses  OiU.'id.  (0-651d.)  and  total  costs,  including  capital  charges, 
depreciation  and  other  charges  l-137d.  (l-103d.).  Average  price  obtained 
v.as  Mid.  (113d.).  Units' generated  were  17.670.110  (16,895,590)  and 
^o\a  13,688,272  (13,727,81H).  Total  maximum  demand  was  5„5.")7  kw. 
(6.467  kw.).  Motors  installed  are  l.-MO  (1,444),  the  aggregate  H.p.  being 
16.641  (15,279). 

Coventry. — The  accounts  of  the  electricity  department  for  the  year 
ended  March  31  show  gross  capital  expenditure  £384,279  (increase 
£17,036),  of  which  £17,Of)3  has  been  repaid. 

Revenue  was  £77,913  (compared  Avitb  £71,208  in  previous  year),  and 
working  and  general  expenses  v/ere  £33,142  (£28,375),  leaving  gross  profit 
£44.771  (£42,832).  After  jirovlding  for  capital  and  other  charges,  in- 
rluding  the  |)lacin<;  of  tl.i,2.50  to  reserve  (compared  with  £ll.(i()0).  a 
balance  of  £23.148"(£2l,943),  of  which  £22,830  is  the  net  profit  for  the 
\ca.T,  is  carried  forv.ard.  Units  generated  were  22,899,550  (18.S42.2S(j) 
and  sold  20,249,018  (16,508,338).  Total  maximum  demand  was  10,584kw. 
(92,240  kw.).  Works  costs  were  0-351d.  per  unit,  capital  charges  ()-260d. 
and  special  charges  (repairs  to  motors,  works  and  goods  for  consumers , 
|iurchase  of  motors  and  meters,  exhibition  expenses,  filter  sets,  &c. ) 
il-038d..  and  attending  pubUc  lamps  0O03d.  ;  total  0-652d.  Average 
])rice  obtaineil  was  0'88d. 

Loughborough. — The  accounts  of  the  elecfripity  department  for 
(he  year  <-nded  March  31  show  gross  capital  expenditure  £45,2(5.5 
(imre.ise  £7,()8(i). 

Revenue  was  £6,503  (compared  with  £!i,018  in  1913-4),  working  and 
general  expenses  were  £3,51! (£3,2.58),  leaving  gross  profit  £2,992  (£2,^59). 
After  providing  for  interest,  sinking  fund.  Sic,  the  net  balance  was  £104 
(£392).  Works  costs  were  0-,523d.  (0-.591d.)  and  total  costs  (exeejit 
capital  charges)  0-836d.  (0-944d.).  Units  sold  were  929.051  (779.(i()0). 
Total  connections  were  equal  to  l,.105kw.  (1,245  kw.).  Ma.ximnm  load 
on  h^eders  was  .559  kw.  (539  kw.).  Motors  connected  aggregate  940 
(Seijii.H.p. 

Lowestoft. —TIk-  accounts  of  the  electricity  supply  department  fcr 
th(!  year  ended  Sept.  30,  1914,  show  capital  expendituje  ilOl.titiO 
(Increase  £1.034),  of  which  £30,401  has  been  repaid  or  placed  to 
sinkin'.;  fund. 

Revenui-  was  £17,982  (compared  with  £16,976),  working  exiwnses  were 
£9,330  (£9.268),  leaving  gross  ])ro(it  £8,653  (£7.708).  .Sinking  fund  and 
intcresi  elmr-es  re(|Uirecri:7.»>4(i,  leaving  net  priifi(  £1,6(17  (£171).  I'nils 
genemled  were  1 ,61 7,2(l!t and soM  1 ,346,471.  Total  maximum  supply  de- 
nianili'd  wa.;  9.j()  kw.  125  newconsumer;.  were  connec(ed.  The  amount 
lOMt  during  t  he  Septeuitier  quarter  owing  to  the  war  is  estimated  at  £3(Xt. 

Leeds.  -The  accounts  of  the  electricity  department  for  the  year 
ended  .Man  h  31  show  total  capital  expenditure  £1,381,, 413,  but  the 
net  fivl.t  is  £927,fi7,5. 

Revenue  v.'a«  £700,021  (eompareil  with  £144  925  in  previous  year)  and 
working  e.\i)unseH  were  £66  415  (£o3,()18),  leaving  •^i««  profit  £103,606 
(£9I.1I0«).  Interest  and  income  tax  reipiired  £34.35»i  (£29,878)  and 
redemption  fund  £45,024  (£40,731).  £12,054  (£6.983)  was  contributed 
out  of  revenue  for  capital  expenditure,  and  the  net  surplus,  £12,171 
(£14,315).  has  \m-u  eanied  t(p  relief  of  consolidated  rate.  The  receipts 
included  private  lighting  t77.H  l.".  (£70,303),  street  liu'lil  ing  £2.827  (£3,.">.30), 
piiwer  and  heating  £74,302,  of  which  £1,7.16  was  for  lu-uting  (ouniirst 
£••.5,017).  traction  £14,543  (£6,0'>4)  and  residential  bulk  supplies  £218 
'nil).     Average  price  obtained   wae  O-lUd.   (Il2d.)  per  unit,  coal  enst 

I9d.  (019d.)  per  unit  eold,  i/.al  working'  •xjmsdsc-j  vcre  0-38d.  (012a.) 


Ill 

and  capital  charges  and  contribution  to  capital  expenditra-e  made  total 
expenses  0-88d.  (1-Old.).     Units  sold  were  43,145,978  (31,011.268). 

The  manager  (Mr.  C.  N.  Hefford)  states  in  his  report  the  increase  in 
units  sold  was  39' 1  per  cent.,  but  the  reduction  in  average  price  caused 
the  growth  of  revenue  to  be  only  17-3  per  cent.  The  increase  in  sales  for 
private  lighting  is  unprecedentedly  large,  the  units  having  increased 
11- 1  per  cent,  and  the  income  107  per  cent.  The  effect  of  the  use  of 
more  economical  lamps,  aided  by  a  reduction  in  price  of  current,  is  that 
income  for  current  for  private  lighting  is  £3,065  lower  than  in  1907-8,  while 
tjie  immber  of  that  class  of  consumers  has  increased  from  6. .504  to 
10,759.  Horse-power  of  motors  eomiected  increased  by  15-9  per  cent, 
and  heating  apparatus  b\'  54-7  per  cent.  The  supplj'  for  traction  has 
increased  by  1591  per  cent.  The  new  alternative  tariff  for  current  for 
private  consumers  for  lighting,  heating  or  any  other  purpose  was  intro- 
duced on  .Jan.  1.  Under  that  tariff  a  fixed  charge  based  on  the  rateable 
value  of  the  consumers'  premises  is  made,  ami  an  additional  eharge  of 
id.  per  unit.  Up  to  March  31  11)5  consiuin  i-  ,  I,  .  ;,  ,1  t..  I,  ■  ,  In-  j,  d  on 
that  tariff  and  100  more  have  adopted  it  a~  In  ini  Aiml  I,  i  p  |, .  Mueli  31 
£793  was  paid  in  allowances  to  dependents  ,,f  cmpluyees  uii  military 
service,  of  whom  there  were  72.  The  actual  profit  for  the  year  was 
£24,224  (increase  £2,926).  Maximum  load  was  16,460  kw.  (increase 
2,580  kw.).  The  capacity  of  the  plant  has  been  increased  by  adding 
a  7, ,500  kw.  tm-bo-generator,  but  reduced  by  discarding  3,840  kw.  of 
obsolete  machinery,  the  total  capacity  now  being  26,600  kw.  Applica- 
tions on  Iwhalf  of  the  dejiartment  for  loans  amounting  to  £218.504  were 
before  (he  L.G.  Board  at  March  31,  and  a  large  proportion  of  the  sum 
has  since  been  sanctioned.  The  total  number  of  consumers  is  14,121 
(12,133),  and  of  (equivalent)  35  watt  lamps  connected  (exclusive  of 
traction)  1, 192,1)07  (1,039,97.5). 

Luton. — The  accounts  of  the  electricity  department  for  the  year 
ended  March  31  show  gross  capital  £129",325,  and  £102,037  is  "out- 
standing, of  which  £15.190  Ls  in  the  sinking  fund. 

Revenue  was  £32,822  (compared  with  £27.361  in  previous  year)  and 
working  expenses  were  £19,048  (£15,()93),  leaving  gro.ss  profit  £13,773 
(£11,668).  Loan  and  other  ohargesr  equired  £9,343  (£6,875),  and  net 
profit  was  £4,430  (£4,793).  The  total  maximum  supply  demanded  was 
3,189  kw.  (2,.521  kw.).  Jlotors  connected  are  equal  to  5,996  H.p. 
(.5,21)5  n.P.)  and  heating  connections  1.465  kw.  (1,058  kw.).  Units 
generated  were  9,399,7.50  (7,308,191)  and  sold  8,380,731  (6,200,097). 

Sunderland. — The  tramways  department's  accounts  for  the  yc;;r 
to  Miireli  31  show  gross  capital  cxpenditui'c  £306,76(i,  of  which 
£132,21)5  has  been  re- paid. 

Revenue  was  £75,880,  working  expenses  were  £41,549.  Interest 
required  £6,464  and  repayment  of  capital  £10,374,  leaving  net  balance 
£17,493,  of  which  £1.273  has  been  contributed  for  capital  work,  £1,218 
])aid  as  inconu:  tax,  £9,602  placed  to  reserve  fimd,  and  £5,000  ( =0-807d. 
per  car-mile,  against  0-798d.  in  previous  .year)  devoted  to  relief  of  rates. 
Average  traffic  revenue  |)er  car-mile  was  12- Id.  (I  l-9d.),  and  working  ex- 
penses (incluililig  i>ower)  wi-re  6-7d.  (6-8d,)  and  average  fare  was 0-68d.  per 
mile.  Pasiiengers  carried  were  18,619,364  (against  18,475,671),  car-miles 
run  1,486,201  ( 1.. 504,3.56),  and  units  used  l,8()2,694  =  (l-2l  per  car-mile), 

Mr.  A.  R.  Dayson,  general  manager  and  engineer,  says  in  his  report, 
the  track  has  been  on  the  whole  well  maintained  during  the  year.  225 
joints  have  been  filled  by  the  oxy-acotylenc  jjrocess,  and  a  new  electric 
weldinir  ])lant  has  been  put  into  use,  with  which  worm  joints  can  be  filled 
at  in\ieh  less  cost  than  by  the  oxy-acetylene  i)roeess.  and  the  rail  itself 
can  be  welded  electrically  where  necessary.  Of  the  regular  staff,  53  men 
are  serving  in  H.M.  Forces. 


COMPANIES'  MEETINGS  AND  REPORTS. 


Globe  Teleuraph  &  Trust  Co.  (Ltd.) 

Tbe  H'nd  .mlinaiy  gelieial  iiieedng  wa,;  helil  cm  Tuciday  under  the 
presidency  of  Sir  .John  Wolfe  B.vkkv.  K.C.  B.,  who  said  :  The  share- 
holders will  have  observed  from  the  report  that  certain  changes  had 
taken  place  in  some  of  our  investments.  Some  of  our  larger  holdings 
have,  as  in  past  years,  been  somewhat  reduc'd,  while  the  smaller  ones 
have  been  correspondingly  increased.  This  is  in  pursuance  of  the  settled 
policy  of  the  directors  to  carry  out  any  changes  when  it  Is  deemed  for 
the  lii'iieftt  of  th(!  company  to  do  so  ;  anri,  by  this  means,  our  variouH 
holdings  are  more  nearly  equalised  and  cmr  capital  more!  eveidy  dis- 
tributed. .Meantime.  I  iiiuy  say  that  our  total  receipts  for  the  12  months 
ended  Slay  31  last,  after  deducting  the  usual  working  expenses,  amounted 
to  1209,164,  as  a«ninst  £200,773  in  I  hi-  preeedinK  year,  or  a  dt'creasi'  of 
£tM)9.  and  makes,  with  I  be  balance  carrieil  forwaril  from  the  pre(K',ding  year, 
a  total  of  £2H4,«H8.  We  have  already  distribiiteil  to  lujr  preference  share- 
holders three  quarterly  fixeil  interim  dividenils  of  3s.  |HT  Hhare,  Ichh 
inuuniv  lax,  and  thruo  (|uart«irly  iiileriin  dividends  of  2s.  per  shuro  not 
to  our  ordinary  bhan.'holdcrs.     These  tojjclhet  have  absorbed  £129,122, 
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and  your  directors  now  recommend  a  final  dividend  of  3s.  per  share,  less 
income  tax,  on  the  preference  shares,  making  6  per  cent  for  the  year, 
less  income  tax,  and  of  6s.  per  share  net  on  the  ordinary  shares,  making, 
with  previous  distributions,  a  total  dividend  on  those  shares  of  6  per  cent, 
net.  These  final  distributions  will  absorb  £78,111,  and  leave  a  balance 
of  £27,655  to  be  carried  forward.  The  decrease  of  £609  is  accounted  for 
in  two  ways.  It  is  partly  due  to  the  increased  income  tax,  which  has 
been  deducted  from  some  of  cm-  dividends,  and  partly  to  the  fact,  as 
stated  in  the  report,  that  some  of  the  2>roceeds  resulting  from  the  paying 
off  of  the  Submarine  Cable  Tiust  certificates  have  not  yet  been  reinvested. 
The  net  result  of  the  year's  working  is  that  we  are  continuing  to  pay 
6  per  cent,  to  our  ordinary  shareholders,  and  carrying  forward  a  balance 
of  £27,655,  compared  with  £25,723  at  this  time  last  year,  or  an  increase 
of  £1,932.  AA'ith regard  to  the  present  market  value  of  the  securities  we 
hold,  taking  the  lowest  present  market  price,  shows  a  surplus  over  the 
original  capital  of  £220,575. 

With  regard  to  the  auditors  for  1915.  Mr.  John  Newton,  who  is  in  his 
82nd  year,  has  been  connected  with  these  companies  for  considerably 
over  40  years,  and  has  been  auditor  for  this  company  since  1898.  Some 
three  years  ago  he  underwent  a  very  serious  operation,  and  has  never 
fully  recovered.  Although,  owing  to  his  present  enfeebled  state  of 
health,  he  does  not  feel  equal  to  offering  himself  for  re-election  as  auditor, 
the  directors,  being  reluctant  to  part  with  such  an  old  friend,  have  made 
arrangements  whereby  his  association  with  the  company  will  not  be 
entirely  severed.  Meantime  Messrs.  Deloitte.  Plender,  Griffiths  &  (^o. 
will  represent  the  shareholders  as  auditors  to  the  company.  I  now  move 
the  adoption  of  the  report  and  accounts. 

This  was  seconded  by  Sir  J.ame.s  Pender  and  carried  unanimously. 

Sir  James  Pender  was  re-elected  a  director,  and,  on  the  motion  of  Mr. 
J.  T.  Maitland  (a  shareholder),  seconded  by  Mr.  F.  0.  Stevens,  and  carried 
unanimously,  Messrs.  Deloitte,  Plender,  Griffiths  &  Co.  were  unani- 
mously appointed  auditors  to  the  company.  A  vote  of  thanks  to  the 
chairman,  directors,  secretary  and  staff  of  the  company  terminated  tlie 
proceedings. 

AtDMINIUM  CORPN.  (LTD.)— The  net  profit  for  1914  was  £7,812  and 
£120  was  brought  forward.  It  is  proposed  to  write  £4,646  off  plant,  &c., 
and  to  carrj'  forward  the  surplus  of  £3,286.  With  a  view  to  providing 
capital  to  extend  the  water-power.  &e.,  the  first  mortgage  debenture 
stock  has  been  increa.sed  from  £50,000  to  £150,000.  The  chairman  (Mr. 
K.  M.  Clark)  said  that  if  they  were  to  bring  the  company  to  a  really  suc- 
cessful ijosition  the  out])ut  of  metal  should  be  increased,  and  that  could 
only  be  done  by  additions  to  their  water-power.  They  had  remedied  the 
difficulties  in  connection  with  the  carbon  works  by  removing  them  from 
Wallsend  to  Dolgarrog.  I^ast  year  he  told  them  that  work  had  been 
commenced  upon  the  tunnel  to  bring  the  Dulyn  water  into  the  Eigiau 
lake,  but  they  regrette<l  that  the  failure  of  the  contractor  to  carry  out 
his  contract  had  deprived  them  of  the  benefit  fmni  tlial  water  during  the 
])rcsent  year.  In  order  to  provide  another  dam  ami  a  -i  rmid  pipe  line 
dcl)cnturcs  had  been  created.  From  the  gmss  |>ioiii  ilnre  had  to  be 
deducted  debenture  interest  and  interest  on  loans  (t4.!S43),  and  legal 
cxpen.ses,  directors'  fees,  &c.,  together  amounting  to  £6,088.  A  very 
large  proportion  of  the  company's  output  was  prior  to  the  war  sold  to 
Germany,  and  they  would  understand  that  a  jiosition  of  very  considerable 
difficulty  was  created  in  August  last,  hut  he  was  glad  to  say  by  careful 
handling  the  crisis  was  tided  over.  Tlie  demanrl  for  aluminium  con- 
tinued to  increase,  and  he  was  .Malisfii-d  that  tlun-  was  ani)ile  scope  for 
the  uses  of  the  metal  to  be  develupcd  sulticiiiitly  to  ciiiisiime  the  output. 
They  had  had  great  labour  and  other  (lilficullics  to  eniitend  with,  and  in 
all  the  eircurnstanec-i  thcr  diii-itois  coiisidered  it  wise  to  transfer 
£4.64.-),    IHs.    4d.   to  drorcciatioM   and   to  cany   forward  £3,286. 

BIRMINGHAM  DISTRICT  POWER  &  TRACTION  CO. (LTD.)— Mr.  C.  S.  B 
Hilton,  who  presided  at  the  meet  in;;  on  Mondav.  said  lliat  the  Shropshire, 
Worcestershire  &  Staffordshire  Kleetric  Power  Co.  had  obtained  tlie 
sanction  of  the  Treasury  to  raise  further  cajiital  to  the  extent  of  £l.-)0,000, 
either  in  debentures  or  preference  shares,  and  negotiations,  in  which  the 
company  was  taking  part  as  the  largest  shareholder,  were  in  hand.  Tliat 
would  relieve  the  company  from  tlie  necessity  of  making  further  loans  to 
the  Shropshire  C^ompany.  The  total  revenue  from  investments  was 
p_8,18.''>.  compared  with  £30,849  in  1913.  That  represented  a  return  of 
3-7 1  per  cent,  on  I  he  cost  of  their  investments,  against  3-05  per  cent.  The 
war  had  affected  certiiin  of  the  companies  in  which  they  were  interested. 
Hirminghnm  Corporation  had  increased  all  fares  inside  its  boundaries 
and  where  running  p<iwerH  existed  between  the  company  (or  any  of  its 
allied  eoinpnniiH)  and  the  Corporation  certain  difficulties  threatened  to 
arise,  but  by  a  jmlieioiiH  rearrangement  of  stages  they  had  been  overeomi'. 
OREENWOOD  b  BATLEY  (LTD. )^— For  the  year  ended  March  31  the 
profit  (aft<T  providing  for  debeiit  ure  interest ,  expenses  of  manaeemcnt  and 
doubtful  debts)  was  £68.395.  ."js.  lid.,  and  with  balance  (£.1,824.  15s.  9d.) 
from  1914  the  total  was  £73,220.  Is.  8d.  The  directors  have  appro- 
priat<(l  £28.01)0  for  flei>recialion  and  £10.000  for  reserve,  and  they 
n-enmmend  Ihat  diviflends  for  the  year  Ik-  declared  at  the  rate  of  7  imt 
cent,  per  annum  on  the  cumulative  [ircfcrenee  share  capital  and  of  12.{ 
IKTcint.jHT  annum  on  the  ordinary  share  capital,  absorbing  £28,802.4s  9d" 
and  having  £6.417.  His.  lid.  to  be  carried  forward.  Major-Clen.  K. 
Miekl.  m  an<l  T.i.iit.fol  H„|ph  \iviaii  have  resigned,  and  Colonel  O.  C. 
Annntroni.'.  I(S.(».,  1i„m  l,,,.,,  elected  to  succeed  General  Mieklem  as 
d  Major  II.  A.  Mickmi.  D.S.O..  in  place  of  Col.  Vivii 
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IMPERIAL  TRAMWAYS  CO.  (LTD.)  Th,.  gross  receipts  of  the  Middles. 
i-'«-l"r!il;  •'?.'•"■'*'.""  '•  ''I'ornal.y  Klerlrir  TraniwavH  for  1!II4  were 
'l2Vr  l^■  .,i'  ""?'""'-  *:""•■■'**«•  •'•"•  Kl'l-  in  H»i3.  an  inen-ase  of 
-..*(ii.     IN..    .1,1    :     Die    p«Ms<'ni'er»    carried    were    12,261.624,    against 


12,006,616,  and  net  profit  was  £17,604.  Os.  4d.,  against  £17.824.  9s.  4d. 
The  services  of  cars  and  'buses  have  been  maintained,  but  naturally  not 
without  difficulty,  oiving  to  the  war  conditions  prevailing  on  the  north- 
east coast  and  to  tlie  fact  that  one-third  of  the  staff  have  joined  His 
Majesty's  Forces.  The  company  holds  122,230  5  per  cent,  cumulative 
preference  and  112,451  ordinary  shares  of  £1  each  in  tlie  London  & 
Suburban  Traction  Co.,  and  it  has  received  the  full  dividend  for  the  year 
on  the  preference  shares  and  a  dividend  on  the  ordinary  shares  at  rate 
of  1  per  cent,  per  annum  for  the  half-year  to  .lune  30,  1914.  The  year's 
net  revenue  account  shows  a  balance  of  £31,231.  12s.,  and  after  payment 
of  year's  interest  on  debenture  stock  and  interim  dividend  on  the  pre- 
ference shares  for  half-year  to  June  30  (£18,084.  7s.  6d.)  it  is  proposed  to 
pay  a  final  dividend  at  6  per  cent,  per  annum  on  the  preference  capital 
and  at  4  per  cent,  for  the  year  on  the  ordinary  capital,  carrving  forward 
£313.  17s.  liid. 

MADRAS  ELECTRIC  SUPPLY  CORPN.  (LTD.)— The  number  of  units  sold 
during  1014  was  4,703,849.  an  increase  of  149,966.  The  gross  revenue 
was  £46,177.  against  £41,175.  The  revenue  account  shows  a  surplus  of 
£315,  against  a  deficiency  last  year  of  £5,309.  The  net  result  of  the  years 
working,  after  providing  for  debenture  and  loan  interest  and  the  cost  of 
redeeming  £4.200  debentures  under  the  sinking  fund,  shows  a  loss  of 
£11.710,  which  has  been  carried  to  suspense  account.  The  result  of  the 
working  of  the  tranways  showed,  after  providing  for  debenture  interest 
and  transferring  £7,000  to  depreciation  and  renewal  fund,  an  available 
balance  (including  amount  brought  ft>rward)  of  £12,621,  compared  with 
£12.553  fro  the  previous  year.  A  dividend  of  5  jier  cent,  was  ]iaid  on  tlie 
ordinary  sliares  and  £3,258  was  carried  forward. 

MANILA  ELECTRIC  RAILROAD  &  LIGHTING  CORPN.  (LTD.)— Gross 
earnings  for  1914  were  81,602,001,  decrease  of  .S96.592  compared  with 
1913  ;  operating  expenses  and  taxes  increased  827.628.  while  net  earn- 
ings from  operation  were  S783.586,  decrease  of  $124,220  (13-68  percent.). 
Interest  charges  were  8277,716  and  sinking  fund  requirements  were 
828,250,  leaving  surplus  earnings  of  §477,619.  The  annual  appropria- 
tion for  replacement  and  renewal  fund  was  880,000,  and  available  surplus 
was  8397,619.  Four  dividends  of  1 J  per  cent.  (7  per  cent,  for  the  year), 
aggregating  S350.000  have  been  paid,  leaving  $47,619,  which  has  been 
transferred  to  surplus  account,  making  the  total  accumulated  surplus 
(with  reserve)  81,691,092,  increase  .891,964  The  electric  supply  depart- 
ment earnings  only  fell  behind  a  little  over  $9,000,  the  balance  of  the 
shrinkage  being  caused  by  the  closing  down  of  the  trucking  department. 

A  clivideiid  of  1\  per  cent,  has  been  declared  for  the  quarter  ending 
June  30. 

PEEL-CONNER  TELEPHONE  WORKS  (LTD.)— At  the  recent  meeting  it 
was  reported  that  the  net  profit  for  the  year  ended  March  31  was 
£21,542.  10s.  4d..  out  of  which  £5,000  was  jilaced  to  reserve  for  depre- 
ciation and  £4,000  to  general  reserve,  leaving  £12.542.  10s.  4d..  and  with 
amount  brought  forward  (£4.658.  13s.)  the  balance  available  was 
£17,201.  3s.  4d.  An  interim  dividend  paid  on  the  preference  shares  in 
November  absorbed  £2,500,  and  the  directors  recommended  payment  of 
the  balance  dividend  on  the  preference  shares  (£2,500)  and  of  2s.  per 
share  on  the  ordinary  shares  (£8,000),  leaving  to  Ix;  carried  forward 
£4,201.  3s.  4d.  The  directors  reported  that  they  were  satisfied  with  the 
result,  mori-  especially  as  during  the  pa.st  year  tlie  flow  of  contracts  had 
been  irregular.  The  outlook  was  more  satisfactory  for  the  present  year, 
as  a  number  of  orders  had  already  been  received  which  promised  a  more 
continuous  and  full  output  for  the  factory. 

TUBES  (LTD.)— The  trading  profit  for  the  year  ended  April  30.  includ- 
ing interest  and  dividend  on  investment,  and  after  providing  for  direc- 
tors' fees,  depreciation,  maintenance.  &c..  was  £28.496.  and  with  £12,481 
brought  forward  tlie  total  was  £40.978.  out  of  which  the  directors  have 
transferred  tl."i.lllH)  to  reserve,  and  they  recommend  a  dividend  of  2s. 
]n-r  sliare  .iiid  .-i  Imnus  of  6d.  )ier  share,  leaving  £13.478  to  carry  forward. 

WAYGOODOTIS  LIMITED  -The  directors'  report  states  that  the  profit 
for  the  year  ended  March  31  (including  £6.156  brought  forward)  amounted 
to  £19,972.  Depreciation  absorbed  £3.li21,  directors'  fees  £5,512, 
dividend  on  preference  shares  £8.987.  and  national  service  grants  to 
dependents  of  emploves  £1.901,  making  a  total  of  C20,l  1 1.  whieli  leaves  a 
debit  lialaiK-e  of  £139. 

J.  G.  WHITE  &  CO.  (LTD.)  -Tlie  ilireetors'  report  states  that  the  effect 
of  the  war  on  tlu-  business  of  tlie  eonipaiiy  has  Ix-en  \ei-y  serious.  Work 
in  progress  lias  had  to  be  reduced  or  entirely  siis|)endcd,  and  no  new  con- 
t  rails  are  likely  to  lie  obtainable  under  present  adverse  conditions. 
Colli  (tions  of  accounts  have  in  some  eases  been  delayed.  Financial 
husLiiess.  from  which  the  company  had  made  considerable  profits  in  the 
]iast,  has  also  stopiHKl.  The  directors  have  made  drastic  reductions  in 
expenses.  Under  the  circumstances  the  ])i-ofit  earned  of  £19,772  is  not 
unsatisfactory.  Investments  have  not  been  revalued,  their  valuation 
having  been  on  so  con.servative  a  ba.sis  that,  even  with  the  heavy  depre- 
ciation in  all  securities  during  tlie  year,  their  book  value  is  believed  to 
lie  Ik'Iow  their  intrinsic 'value.  They  are.  however,  not  n-adily  market- 
able at  present,  and  the  company's  a.ssets  are  thus  less  licpiid  than  is 
ilesirable.  The  ea,sh  balance  is  not  far  above  the  amount  required  for 
working  capital.  The  directors,  therefore,  in  spile  of  the  larce  reserves 
aeeumulateil.  did  not  feel  justified  in  paying  an  interini  dividend  in 
.lanuary,  and  are  now  unable  to  recommend  a  ilividend  above  the  rate 
of  6  per  eint.  on  both  elas.ses  of  shares.  The  balance  to  etvdit  of  profit 
and  loss,  after  bringing  in  £21,786  from  previous  necoiinl,  is  £41,559. 
The  directors  reeoinmend  payiiieiil  of  dividends  of  6  \tor  cent,  (less  tax) 
on  the  cumulative  prr-feri-nee  shares  (£9.IM)0)  and  on  the  ordinarv  shares 
for  the  year  to  Feb.  28  (£3.000).  Iniviiig  to  Ik-  carried  forward  £2il.55n. 
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NEW  COMPANIES,  MORTGAGES  AND 
CHARGES,   &c. 

NEW  COMPANIES. 

BARE4CL0UGH  BROTHERS  (LTD.)  (140,589).— Reg.  June  g,  capital 
£3.000  in  £1  shares,  to  take  over  the  business  of  electrical  engineers 
recently  carried  on  by  Reside  &.  CIo.  (Ltd.),  at  Brighouse  and  elsewhere, 
to  cany  on  the  same  and  the  business  of  mechanical  and  motor  engineers, 
millwrights,  tool  makers,  &c.,  and  to  adopt  an  agreement  with  W.  H. 
Sayers.  Private  company.  First  directors  are  \\.  Barraelough  and 
F.  Barraclough. 

BOTTEV ANT  ELECTRIC  CO.  (LTD.)  (4,2.52).— Reg.  in  Dubhn  .June  11, 
capital  £800  in  £1  shares,  to  carry  on  at  Buttevant  and  elsewhere  the 
business  of  an  electric  Ught  and  power  company.  Private  company. 
First  directors  are  C.  O.  Crofts,  S.  E.  Crofts  and  S.  Nolan.  Reg.  oiBce  : 
Buttevant.  Co.  Cork. 

OALVO  BOX  CO.  (LTD.)  (140,634)— Reg.  .Tune  11,  capital  £1,600  in 
£1  shares,  to  carr\-  on  the  business  of  manufacturers  of  and  dealers  in 
all  kinds  of  bo.xes  and  receptacles  for  carriage  or  storage  of  goods,  elec- 
tricians, dealers  in  electricity,  engineers,  ito.  Private  company.  First 
directors  are  .1.  L.  Hanraan  and  L.  Harrison.  Reg.  office  :  Station-road, 
Cohvall.  Herefordshire. 

H.  GARSTANG  (LTD.)  (14O,.5S0).— Reg.  June  7,  capital  £2,000  in  £1 
shares,  to  take  over  the  business  of  an  electrical  and  motor  engineer, 
carried  on  by  H.  Garstang  at  Blackburn.  Private  company.  First 
directors  are  H.  Garstang  and  Mrs.  M.  E.  Garstang  (both  permanent). 
Reg.  office  :  Mincing-lane,  Blackburn. 

LOUDON  TELEPHONE  (NEW  SYSTEM)  CO.  (LTD.)  (94,15)— Reg.  in 
Edinburgh  on  .June  14.  capital  £10  000  in  £1  shares,  to  carry  on  the 
business  of  making,  selling,  erecting,  maintaining  and  working  private 
telephones  or  telegraphs,  whether  electrical  or  otherwise.  Private 
company.  First  directors  are  C.  Cochran,  F.  T.  Jackson.  .1.  Levy,  R. 
Logan  and  .1.  Macilahon.     Reg.  office  :   55,  West  Regent-street,  Glasgow. 

NORTH  BRITISH  ELECTRICAL  CO.  (LTD.)  (9,414)— Reg.  in  Edinburgh 
on  .June  12,  capital  £3,000  in  £1  shares,  to  carry  on  the  business  indicated 
by  the  title  and  to  adopt  an  agreement  with  Geo.  Robertson  and  ,Jas. 
Robertson  and  .loseph  B.  Tannahill.  Private  company.  First  directors 
are  G.  Robertson,  J.  Robertson  and  ,J.  B.  Tannaliill.  Reg,  office  ;  15, 
New  Sneddon. street.  Paisley. 

MORTGAGES  AND  CHARGES. 

BRiriSH  BATTERY  CO..  (LTD.)— Second  mortgage  dated  ,Tune  7,  1915, 
to  secure  £300.  charged  on  all  company's  assets,  present  and  future. 
Holders,  A.  H.  Hose  and  T.  A.  Rose. 

T.  JACKSON,  SONS  &  CO.  (LTD.) — Detenture,  and  as  collateral  security 
thereto,  a  mortgage,  both  dated  May  21,  1915,  to  secure  £1,000,  charged 
iin  certain  lands  and  premises  at  Bexley  Heath  and  Northumberland 
Heath,  Kent,  and  company's  otlier  as.sets.     Holder  :   0.  O.  Dale. 

OZONAIR  LIMITED.— Debenture  dated  June  5,  1915,  to  secure  £4  000, 
charged  on  the  company's  undertaking  and  property,  present  and  future. 
Holders  :    British  Electric  Traction  Co. 


CITY  NOTES. 


MEMORANDA  (June  24). — Bank  rate  5  per  cent,  (since  Aug.  8,  1914. 
Consols  05  ,'„.  Consols  Pay  Day  July  1.  Stocks  and  Shares  Ticket 
Days  July  13  and  28.     Pay  Days  .July  14  and  29.     Price  of  silver,  23;d. 

BULUWAYO  WATERWORKS  CO.  (LTD.) — At  a  recent  meeting  of 
the  first  m(jrtga'.re  debentvwc  stockholders  a  resolution  was  pa.ssed 
modifying  the  rights  of  the  stocUliold.rs  against  the  company.  It  was 
stated  that  the  electric  suppK  di  pHii  mm  iit  continued  satisfactory,  the 
profit  for  last  year  Ijcing  sliglilly  liigli.  i  than  in  1913.  The  war  had 
affected  till-  ri'veriui-  to  sonic  ixOnl.  Iml  prospects  for  the  current  year 
were  consi.ler.'d  .'is  L'ood  as  tliosc  for  I'.ll  I. 

CALCUTTA  ELECTRIC  SUPPLY  CORPN,  (LTD.)— The  number  of  units 
sold  to  consumers  during  the  five  weeks  ended  Ai)ril  30,  1915,  amounted 
to  2,17,6193  compared  with  1,713,988  units  in  the  corresponding  five 
weeks  of  1914. 

EASTERN  TELEGRAPH  CO.  (LTD.)— This  company  announce  the  pay- 
ment on  tlir  l.'illi  |>ro\.  of  di\irlciiil  at  rate  of  3i  per  cent,  per  annum 
(less  ta.N)  on  the  |)nfi  lenec  slock  for  the  quarter  c'nding  30th  inst.,  and  a 
first  ((uartcrly  inlcrim  dividend  of  li  per  cent,  on  the  ordinary  stock 
(tax  free),  in  ris|»cl  of  profits  for  the  year  ending  Dec.  31,  1915.  The 
transfer  hooks  t,f  ilu-  ordinary  stock  \vill  be  closed  from  July  7  to  14 
inclusi\-e. 

EASTERN  EXTENSION  AUSTRALASIA  &  CHINA  TELEGRAPH  CO.  (LTD.) 
The  directors  havi:  declared  an  interim  dividend  for Jjij-  <|uart<-r  ended 
March  31  last  of  2h,  (id.  (x-r  share  (tax  free),  payable  on  .fiily  15  next.  The 
•hare  register  will  \k-  closed  from  the  7th  to  the  14th  pro.v.,  inclusive. 

MONTREAL  LIGHT  HEAT  &  POWER  CO.  (LTD.)— The  directors  have 
declared  a  dividend  of  21  per  cent,  on  the  stock  for  the  ciuarlor  to  July  31. 


NAIROBI  ELECTRIC  POWER  &  LIGHTING  CO.  (LTD,)— It  is  announced 
that  in  consequence  of  the  present  irregularity  and  delays  of  mails  from 
Nairobi,  it  will  not  be  possible  to  present  the  accounts  for  1914  to  the 
annual  meeting  until  a  later  date  than  last  year.  The  Nairobi  accounts 
are  to  hand,  but  certain  other  matter  necessary  has  not  yet  arrived. 
The  directors  declared  a  final  interim  dividend  of  4  per  cent,  for  the  year 
on   both  preference  and  ordiniiry  shares,  making  10  per  cent. 

RADIO-TELEGRAPHIC  FINANCE.— The  "  Financial  News  "  of  June  15 
contained  the  following  : — 

We  recorded,  on  June  2,  the  registration  of  the  Poulsen  Wireless  Telegraph  Co.  (Ltd.) 
by  Steadman.  Van  Praagh  &  Gaylor,  solicitors.  The  company  has  a  nominal  capital  of 
£450.000  in  £1  shares,  and  will  adopt  an  agreement  with  the  British  and  Overseas  Engineer- 
ing Syndicate  (Ltd.).  The  first  directors  (to  number  not  less  than  two  nor  more  than  six) 
are:  Sir  Leigh  Hoslcyns.  Bart,  Cotefield,  Banbury,  Oxon  ;  A.  Davidson.  23.  Upper 
Thames-street.  E.G.;  S.  F.  St.  J.  Steadman.  4,  Suffolk-street,  Pall  Mall  East.  S.W. 
(solicitor  to  Mr.  Godfrey  Isaacs) ;  L.  S.  Robertson,  28,  Victoria-street.  S.W.  ;  V.  Gandil. 
1 1 ,  Park-lane,  W.  (all  London ) ;  and  C.  Hage,  Stockholmsgade.  43,  Copenhagen,  Denmark. 
In  view  of  the  presence  of  the  company's  own  solicitor  on  the  board,  the  following  article 
hasauniqueinterest.  Weitalicisecertain  provisionswhich  aresosweepingthattheywould 
practically  deprive  shareholders  of  any  recourse  whatever  against  the  board  if  a  case  arose 
where  the  interest  of  the  directors  could  be  shown  to  have  conflicted  with,  and  over- 
ridden, their  duty : — 

"  (92)  No  director  shall  be  disqualified  by  his  office  from  contracting  with  the  company, 
either  as  vendor,  purchaser,  or  otherwise,  nor  shall  any  such  contract,  or  any  contract  or 
arrangement  entered  into  by  or  on  behalf  of  the  company  in  which  any  director  shall  be 
in  any  way  interested,  be  avoided,  nor  shall  any  director  so  contracting,  or  being  so 
interested,  be  liable  to  account  to  thecompany  for  any  profit  realised  by  any  such  contract 
or  arrangement  by  reason  of  such  director  holding  that  office,  or  of  the  fiduciary  relation 
thereby  established  :but  it  is  declared  that  the  nature  of  his  interest  must  be  disclosed 
by  him  at  the  meetingof  the  board  at  which  the  contractor  arrangement  is  determined  on 
if  his  interest  then  exist,  or  in  any  other  case  at  the  first  meeting  of  the  board  after  the 
acquisition  of  his  interest.  Any  director  may  as  a  director  vote  in  respect  of  any  contract  or 
arrangement  in  which  he  is  so  interested  as  aforesaid,  and  if  he  do  so  vote  his  vote  shall  be 
counted.  Without  prejudice  ti  the  generality  of  the  foregoing  provisions  of  this  article  it 
is  declared  that  a  director  may  be  also  the  solicitor  to  the  company,  or  a  member  of  the  firm 
who  are  solicitors  to  the  company,  and  any  director  bein^  such  solicitor  or  a  member  of  such 
firm  Shalt  not  thereby  vacate  oijice,  or  be  in  any  way  disqualified  as  a  director,  or  precluded  iro  n 
voting  as  a  director  on  any  Question  relating  to  the  conduct  by  him  or  his  firm  of  any  legal 
business  for  the  company.  Or  the  remuneration  ior  such  business :  and  any  such  director  shall 
be  entitled  to  receive  or  participate  in  his  or  his  firm's  remuneration  from  thecompany  for 
professional  services  rendered,  as  well  as  to  receive  his  remuneration  as  a  director.  A 
general  notice  that  a  director  is  a  member  of  any  specified  firm  or  company,  and  is  to  be 
regarded  as  interested  in  any  subsequent  transaction  with  such  firm  or  company  shall  be  a 
sufficient  disclosure  under  this  clause,  and  after  such  general  notice  it  shall  not  be  necessary 
to  give  any  special  notice  relating  to  any  particular  transaction  with  such  firm  or  com- 
pany." 

SH  A  WINIGAN  WATER  &  POWER  CO.— The  directors  announce  a  dividend 
of  U  ]>i-r  cent,  on  tlir  Conunon  stock  for  the  quarter  ending  June  30. 

WINNIPEG  ELECTRIC  RAILWAY  CO.  (LTD.)— A  quarterly  dividend  of  21 
I  e;  CI  lit.  has  been  declared  for  the  quarter  ended  June  30. 


ELECTRICAL  COMPANIES'  SHARE   LIST. 

What  were  known  as  "  official  quotations  "  are  not  now  issued,  bu 
we  give  below  the  latest  prices  at  which  actual  transactions  took  place 
on  oc  before  Wednesday,  Jtine  23.    The  greatest  care  is  taken  in  compiling 
these  figures,   but  the  difficulty  of  verification  is  now  much  increased. 
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Wed. 
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10  7% 
10'  4i% 
10'    6% 


St  I  4% 
Si  2/3 
51  5% 
10'  9% 
lOJ  6/0 
St.  I  5% 
10;  7% 


Electricity  Supply. 

Bournemouth  &  Poole  E.lI  Ord 

Do.    4J%  C  urn.  Pref 

Do.    6%  Cum.  2nd  Pref 

Brompton  &  Kensington  Ord 

Central  Elec.  Supp.  G.  Deb.  St 

Charing  Cross  West  End  &  City  Debs... 

Do.    4J%  Pref 

Do.     Ord 

City  of  London  Elec.  Lt.  Ord 

Do.    6%  Pref 

Do.    S%  Deb.  St 

Cxjunty  of  London  Ord 

Do.     6%  Pref 

Do.    2nd  Deb 

Edmundson's  Elec.  Supp.  4J%  Debs.., 
Kensington  and  Knightsbridge  Ord.  . . 

Do.     Deb.  St 

London  Elec.  Supp.  6%  Pref 

Do.     4%  Mort.  Debi! 

Metropolitan  E.  Supp.  Ord 

Do.     1st  Mort.  Deb 

Midland  Elec.  Corpn..lr,t  Kort.  Deb.  St 
Newcastle  &  Dist.  E.L.  5%  2r,d  Dbs  . . 
Newcastle- ■on-TyneE.S.5%2dMt.Db.St. 
North  Metropolitan  E.  P.  Supp.  6%  Fret 
South  London  E.S.  1st  Mort.  Debs.    . . 

Urban  Elec.  Supp  4J%  Db.  St 

Waste  Heat  &  Gas  Elec.  Gen.  Stations.. 
Westmin.-.ter  E.S.  Cxirp.  Ord 

Do.    4J%  Cum.  Pref 

Electric  Railways  &  Tramways. 

British  Elec.  Traction  5%  Debs 

Do.     6%  Cum.  Pref 

Central  London  Guar.  Assented  Ord.  .. 

Do.  do.  Assented  Def.  Ord.  .. 
City  &  S.  London  Deb 

Do.     Pref.  1896    

Lanarkshire  Tramways 

London  Electric  Ry.  Ord 

Do.    4%  Pref 

Do.    4%  Debs 

Metropolit.in  Ry.  Con.  Ord 

Do.    34%  Pref 

Do.    3l%  Convertible  Pref 

Do.    3t%  A  Debs 

Do.    34%  Debs 

Metropolitan  DIst  Ry.  Ord 

Do.    4%  Prior  Lien    
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aA 
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4 
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no 

lU 
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0 

4  10 

11 
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10 
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11 

4  12 

9 
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6 
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2 
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0 
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3 

4  II 

II 

S  13 

7 

1  4  15 

3 
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26i( 
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4  14  I 
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4  10  b 
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Feb   Aug 
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Feb,  Aug 
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Jan,  Jly. 
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Feb,  Aug 
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ELECTRICAL  COMPANIES'  SHARE   UST. —Gontinued. 


Last 
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eeND 
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PER  CSNT, 

Yielded. 


S».  t  41% 
St  6% 
St  4% 
St  4% 
St    4% 


Eltetric  Railways  and  Tramways  i—cont. 
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6% 
6% 
4i%, 

6% 

1/9? 
I/O 

5% 
7;d. 
15% 
3/0 
6% 
7»% 


5  iV% 

5;  2/b 
1;15" 


116?^ 

1  6% 
1  7% 
St  4*i 
10  6% 
51  20<;i 
.5:  2/3 
St  I  4J% 

10'  s-;; 


Metropoliiar  Dist.  Ry.  4i%Fi! 

Do.     6%  Perp.  Debs 

Do.    4%  Debs 

Do.     4%  Debs.  (1903-5) 

Do.    4%  Guar.  Stock 

Underground  E.  Rys.  of  London  Shares. 

Do.     AOrd 

Do.    6%lnc.Debs ■ 

Do.    6%  Inc.  Bds.,  with  Coup.  IS 

Do.    4i%Bds 

Yorkshire  W.  Riding  Ord 

Do      -     ■ 


10  5% 
IX    4% 

12;  36/0 
100!  40-^ 

i;  7t% 


St 
IC 

10'  lo/b 

5  5;o 

"  '1% 

St  - 

St 
St. 

St 


Electric  Manufacturing,  &C. 

Babccck  &  V/ilcox  Ord | 

Brit  Aluminium  Ord i 

Do.    Prior  Lien  Debs 

Do.    5%Pref. 

Brit.  Insulated  &  Helsby  Ord 

Do.    6%  Cum.  Pref 

British  L.M.Ericsiion  Mfg.Cm.6%  Pref. 
Brit  Westinghouse  Pref 

Do.    6%  Prior  Lien  Debs 

Do.    4%  Mort.  Deb.  St 

Callender's  Cable,  &c.,  Co.  Ord 

Do.    5%  Pref 

Castner  Kellner 

Dicit,  Kerr  &  Co.  6%  Pref. 

Edison  &  Swan  U.Elec.Lt.  A.  £3  pd 

Elec.  Construction  Ord 

Do.    7<>i  Cum.  Pref 

Do.  4%  Debs 

Genera!  Electric  6%  Pref 

W.  T.  Henley's  Telegh.  Wks.  Co.  Ord. . 

Do.      41%  Cum.  Pref 

Do.     4{%Db 

India  Rubber,  G.  P.  &c.,  Ord 

Do.  Pr. 
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Debs 

Te'.egh.  Con.  &  Main.  On. 
Do.    41%  Debs.    ... 

VickersOrd 

Do.    5%  Pref 

Do.    1st  Debs 

Do.    4i%2ndDebs 101; 

Telegraphs.  i 

Amazon  Telegh.  Co.  5%  Debs 95 

Anglo  American  6%  Pref.  Ord 105 

Do.    Def.  Ord 22; 

Commercial  Cable  4%  Debs 80, 

Cuba  Submarine  Ord |  | 

Do.     10%  Pref i        l? 

Direct  Spanish  10%  Pref 

Direct  United  States 

65/0'  Eastern  Tel.  Co.  Ord 

17/6  1     Do.    31%Pref 

4%       Do.    4%  Debs 

4%      Eastern  Extension  TeL  Co.,  4%  Debs. 

7%       Do.    Ord 

10.  22%|  Gt.  Northern  Tel.  Co.  withCoup.  7  . . 
25  13%  I   Indo-European  xd  and  bonus  —  .. 

"  "  "      Marconi's  Wireless  Tel.  Co 

Do.    7%Pref 

West  India  &  Panama  Ord 

1st  Pref, 


I'  2/0 

10    9d.   1 
10    6% 


6  14  10    Fb,My,Aug.N 


12* 


10    3/0  I  Western  Telegh.  Co. 


St  1  4% 

••  4J% 

..    $2 

..I  5% 
1|  7ld. 
-.1  4i% 
ll  10% 
St  4% 
St  1  4t% 


4%  Deb.  St, 
Western  Union  50  yr,  Bds 

Telephones. 

American  Telephn.  &  Telgh.  $100  Cap. 

Cuban  Telephn.  Co.  5%  Bds 

Monte  Video  Telephn.  Ord   

Ne-«  York  Telephone  4J%  Bds 

Oriental  Telephone  Ord 

Do.     Db.  St 

Telephn,  Co.  of  E?ypt  Db.  St 

United  River  Plate  Ord 

Do.    5%  Cum,  Pref 

Do.     Deb.  Stk 

Financial  and  Investment. 

Glolxfrelegh.  &  Trust 

Do.    6%  Pf. 


Mackay  Companies' Common  . 

I     Do,     $100  Pref    

Submarine  Cable  Trust  Certs.. 


4  14 

8 

S  12 

() 

ft  19 

H 

h    I) 

4 

0  1.1 

1 

,0  13 

4 

8  13 

11 

METAI.  PRICES. 

Messrs.  J.  B,  Gamham  &  Sons,  132,  Upper  Thames-street,  London.  E.C.,  quote  under 
date  June  33,  the  following  as  the  present  bssis  prices  of 


Nbw  Mbtals. 
Solid  Drawn  Brass  Tubes. . , 
Solid  Drawn  Copper  Tubes  . 
Brazed  Copper  "Tubea   ...... 

Brazed  Brass  Tubes , , 

Brass  Wire „, 

Copper  Wire  ».,.», 

Rolled  Brass  ....i. 

Brass  Sheets  „  _ .. . 


per  lb, 
14H, 

14td. 
UH. 

16d. 
14VJ 
Hjd, 
14H 

15d. 


AnftiflonT  -...*«•.• 

English  Lead...... 


per  ton. 
.„  £125  0  C 
...     £25    5    C 


per  ton. 
Copper  Sbeeb  _^..a»i^E110  0  0 
Spelter £115    0    0 


Old  Mbtals,  per  ton. 

Clean  Scrap  Copper  ......_  £75  10  ( 

Braziery  Copper  Scrap •  £70    0  C 

Clean  Scrap  Brass £56    0  ( 

Old  Lead    £21    0  ( 

Old  Zinc £68    0  ( 

Hollow  Pewter £120    0  ( 

Black  Pewter £85    0  ( 

Gun  MeUl £63    0  ( 


Mr,  A.  Joseph.  Earl-etreet,  London-road,  SDuthwark.  London,  S.E.,  quotes  under  date 
June  22,  the  following  prices  of  Scrap  Mbtals  : — 
per  ton 
....    £66 


per  ton. 

Old  Lead £20    0    0 

Tea  Lead £18    0    0 

Hollow  Pewter £120    0    0 

Snaped  Black  Pewter £85    0    0 


Aluminium  Cuttings 

Clean  Mixed  Brass    ..,..«»    £60 

Clean  Copper £72 

Braziery  Copper ,,.    £66 

Gun  Metal £65 

Mr.  Joseph  can  supply  solder  at  the  fcilbwing  prices  per  ton  :  Plumber's  Solder  (in  bar 
■  strip).  £75:  C^ommerdal  Tinman's  Solder,  £95;  Blowpipe  Solder,  £105. 


ELECTRIC  TRAMWAY  &  RAILWAY  TRAFHC  RECEIPTS. 


125i 


St 
St 
St 

5% 

5' 

2/9 

5, 

2ri 

100 

lit 

100 

5 
5 

«,]i; 

St :  4j% 

5 
100 

^ 

Colonial  and  Foreign  Railways,  Tramways',  &c. 

Anglo  Argentine  Trams.  5%  Debs S6          5  16 

Do.    4t%  Debs 66           5    4 

Do.    4%  Debs i  8t        i  4  15 

Do.     5(7,  1st  Pref 1  4,^     I  6    3 

Do.    5J%  2nd  Pref i  3' 

Br.izili.in  Traction  Ord I  50j 

Do.    6%  Pref [  90 

Brbb.incTramsOrd i  7] 

Do,    .0%  Cum,  Pref !  4i 

Brlti,-.h  Columbia  4J%  Con.  Debs 75 

Calcutt-.  Ei-  .  T  ,r:  .  Ord 6 


Mad: 
Man,'. 
Mexir 


Montreal  Street  Ry.  41%  Debs.  (1922). . 
Rio  do  J.inelroTram,  L.  &  P.  SO  yr.  Bds 
Toronto  R-iilway  Co.  4i%  Bds  . 


lOOi 


Colonial  and  Foreign  Electric  Supply,  ti;e. 


Adelaide  Elec.  Supply  6%  Pref 


1031 

lol 

9:11 
I02J 
101 
105 


*  1:1  dividend  or  In  ll 


5  13 

4  16    7 

6  14    3 
6  19  10 


Aberdeen  CorporaUon  •  •  • 

Anglo- Argentine 

Ashton-under-Lyne . . . .  ^ . 

Ayr  Corporation 

Bath  Electric  Trams,  Ltd 
Birkenhead  Corporation. . 
t  Birmingham  Corporation. 
Blackburn  Corporation  . . 
Blackpool  CDrporation  .. 
Blackpool  and  Fleetwood 

Bolton  Corporation 

Bournemouth.,..  I Tr^J^ 

Bradft  ra  Corporation  . . 
Brighton  Corporation  . . 

Bristol  Trams  {^„^™^, 
Burmah  E,  Trams  &  Ltg, 
Burnley txjrporation   ... 

Burton  Ck>rporation 

Bury  Corporation 

Calcutta  Tramways  Co.  . 
Camborne-Redruth   .... 

Cardiff  Corporation 

Cork  Electric  Trams  Co. . 
Coventry  Corporation  . 
Croydon  Corporation  . . . 

Derby  Corporation 

Dove  r  Corporation 

Dublin  &  Lucan  Railway 

Dublin  United 

Dundee  Corporation  .... 

East  Ham  Council 

Exeter  Corporation 

Glasgow  Corporation .... 

GIossopTrams 

Gloucester  Corpn 

u  ,-,     ^  /Trams 

HalifaxCorpn.  ••-j^Buses 
Hastings  Elec.  Trams  Co.. 

Huddersfield  Corpn 

Hull  Corporation 

Uford  District  Council. . . 
Ilkeston  Corporation .... 
Ipswich  Corporation  .... 

IsleofThanetCo 

Kilmarnock  Corporation . 
Lanarkshire  Trams  Co.  .. 

Lancashire  United   

Leeds  Corporation  

Leicester  Corporation  .... 

Leith  Corporation  

Lincoln  Cor;ioration 

Liverpool  GorporatloA  . . 
Llandudno&CoiwynBayR 
London  County  Council  .. 
Lowestolt Corporation  ... 
M  aidstone  Corporation. . . 
ManchestcrCorpotation  .. 

hielson  Corporation 

Newcastk--on-Tyno  Corpn 

Newport  (Mon.)  Corpn 

Northampton  Corporation 
Nottingham  Corporation 

Oldham  Corporation 

Portsmouth  Corporation . 
Preston  Corporation  .... 

Rochdulc 

Rotherham  Corporation  . . 

Salford  Corporation 

(Sheffield  Corporation 

Southampton  Corpn 

Gouthcn.l  Corporation.  • . . 

South  Shi'-iJs    

St'lyb'dgc,Hyde,S«:.,JtB, 
Sunderland  Corporation  . . 
Sunderland  District  . . .  • 
Swindon  Corporation  .... 

Tyneslde  Tram  Co 

Walla.scy  Corporation  .... 

WalsallOirporation 

V/,,li|,    ■  ,    •,   ,.,■ 

v..  ,.tlon.. 


1,401 

1,371 
l,i02 

648 
2.825 
2,042 
37 
6,524 
1,130 
4,8^8 
5,006 
r4,156 
1.528 

282 

1.390 

r64,209 

210 
2,825 

571 

954 
1.966 
1,030 

'i90 

,     6,643 

1.398 

i;351 


1.010 

2,674 

2.960 

673 


4.324 

+ 

235,237 

1,798 

- 

15,607 

+ 

15,730 

_ 

14,197 

— 

10,925 

— 

30,643 

— 

23,382 

-1- 

240 

-1- 

76,809 

+ 

12.145 

109,894 

_ 

110.385 

-1- 

1,892 
9,188 
3.111 


774 

3.717 

2.402 

2,631 

139 

1,771 

1,143 

5.402 

8,767 

1,525 

737 

799 

845 

1,501 

578 

214 

660 

:,347 

755 

1.003 

461 

3.213 

1. 553 

1,077 

i.tyjs 


241 


33,153 
3,303 
16.245 
1,583,881 
3,076 
28,094 
11,515 
11,201 
19.067 
12.087 

3',401 

143,127 

6,155 

15,229 

4,292 

62,936 

2.935 

3,651 

24,993 

557 

19,888 

31,394 

35,394 

7,518 

1,407 

5,719 

11,993 

837 

39,484 
103,MI 
71,660 
3,979 
1,600 
314.853 

396.954 


71,090 

9,583 

8,5tO 

40,570 

29,148 

26.898 

10,475 

20,218 

12,236 

61,749 

106,732 

15,918 

9.062 

8.085 

8,799 

16.928 

18.042 

2,182 

12,706 

14,523 

16.974 

10,568 

4,971 

34.812 

17,102 

12,143 

58.435 


3,476 

2.014 

3,589 

129 

14 

1,316 

720 

1,563 

21.909 

-  r43,409 

-  1,574 

266 

495 

r87,836 

-  113 
2,663 

167 
996 


956 
3,066 
1,252 
1,531 


^82 
4.S61 
1,045 


-    46,987 


1,623 
485 
609 

"232 

681 

1,016 

509 

7,347 

674 

3.IS 

? 

7! 

46! 

I.lSi 

19i 

4S 

'     7* 

l,4« 


'  Partly  elacti 

J  Minus  2  days.  '       IMIniuSdav  II  Plus  3  dajn 

**  Compared  with  one  week  more  last  year. 
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Alternating  Current  Cable  Telegraphy. 

Ix  his  Paper  read  before  the  Physical  Society  last  week, 
of  which  we  give  an  abstract  m  our  present  issue,  Lieut. -Col. 
Squier  attacks  the  problem  of  improved  cable  signalling  in 
a  new  manner.     He  regards  the  cable  as  a  power  Une  along 
•which    energy    from    a     smgle-phase     alternatmg-current 
generator  of  low  frequency  is  conveyed  to  the  receiving  end, 
where  the  recorder  is  classed  as  a  form  of  alternating-current 
moior.     The   question   which   he  asks   himself  is  :    What 
minimiun  departiire  from  this  ideally  simple  arrangement 
18  unavoidable  if  it  is  to  be  rendered  capable  of  transmitting 
telegraphic  signals  ?     The  solution   adopted   is   to   com- 
municate a  dot  by  an  increase  in  the  amplitude  of  a  semi- 
cycle,  and  a  dash  by  a  still  further  hicrease.     To  attain  this 
object  a  resistance  is  put  in  series  with  the  sendiiig-end 
transformer,  part  of  which,  by  the  action  of  the  automatic 
■iismitter,  is  short-circuited  for  a  dot,  and  the  whole  of 
irh  is  short-circuited  for  a  dash.     Micrometer  adjust- 
■!its  ensure  that  the  changes  at  the  sending  end  take  place 
lorrect  phase.     At  the  receiving  end  the  usual  pattern  of 
Muirhead  gold-wire  relay  is  ingeniously  modified.  Normally 
lie  akernating  current  on  reception  is  just  too  weak  to 
•uate  the  relay,  and  a  space  is  the  result,  but  the  increased 
I  rent  of  a  dot  makes  contact,  and  the  still  greater  current 
a  dash  causes  the  gold  wire  to  move  out  still  further,  and 
'"-e  a   second    contact.     A   local    circuit    is    completed 
lirough  these  contacts,  and  a  specially  light  printer  auto- 
iiaticaily  records  the  message  on  the  receiving  tape.     In 
'ider  that  as  nearly  as  possible  an  uninternipted  alternating 


current  may  be  obtained,  the  adjiLstments  at  both  ends  are 
made  in  such  a  way  that  the  amplitude  of  the  space  current 
is  as  great  as  possible,  and  the  amplitudes  of  dot  and  of 
dash  diSer  from  it  by  as  little  as  possible.  On  the  dehcacy 
of  these  adjustments  and  the  accuracy  with  which  they  can 
be  mamtained  in  practice  the  success  of  the  system  will 
depend. 

Such  a  great  departure  from  existmg  methods  has 
naturally  many  points  of  mterest,  a  thorough  discussion  of 
which  would  require  much  study.  It  wiU  suffice  to  draw 
attention  to  two  important  aspects.  In  the  fir.'^t  place  the 
system  incidentally  secures  all  the  advantages  that  were 
mtended  ui  the  use  of  inverse  currents  as  apphed  by  the 
late  Mr.  Gott.  Agam,  m  employuig  a  smoothly  varymg 
E.M.F.  the  best  conditions  for  adjustment  of  the  duplex 
balance  are  secured.  Hitherto  the  great  difficulty  hi  brmg- 
ing  the  artificial  cable  to  equality  with  the  real  cable  has 
been  the  necessity  of  performing  all  adjustments  by  trial 
and  error.  The  use  of  a  single-phase  alternatmg  current 
enables  currents  and  voltages  to  be  measured  with  great 
ease  m  all  parts  of  the  bridge.  In  case  it  should  be  thought 
that  the  received  signals  will  suffer  by  roiuidiiig-of!  the 
corners  of  the  sent  signals,  it  may  be  pomted  out  that  m  a 
long  cable  these  corners  are  ine\dtably  lost  by  the  processes 
of  attenuation  and  distortion.  It  is  tc  be  hoped  that  a 
system  apparently  po.ssessing  such  great  advantages  may  be 
given  a  thorough  trial  hi  order  that  it  may  have  an 
opportunity  of  undergomg  whatever  modifications  may  be 
needed,  if  anv,  for  successful  working. 


London  County  Council  Tramways. 

Fko.m  the  suininarv  of  the  accounts  of  the  L.C'.C.  tram- 
ways, which  we  give  hi  another  column,  it  will  be  seen  that 
the  financial  position  of  the  undertakhig  is  still  imsatisfac- 
tory.  At  the  same  time  it  must  be  remembered  that  the 
greater  part  of  the  year  under  review  has  been  worked  luider 
conditions  which  are  entirely  abnormal.  It  is,  therefore, 
quite  impossible  to  compare  ui  a  satisfactory  way  the  results 
now  given  with  those  of  previous  years.  Briefly,  after 
paxang  working  expenses  and  capital  charges,  there  is  a 
deficit  of  £3.'i,172  on  the  year's  working.  This  figure  was 
obtauied  without,  of  course,  providing  any  sum  for  the 
purpose  of  renewals,  and  it  is  necessary  to  meet  the  deficit 
by  drawhig  upon  the  general  reserve  fiuid,  which  is  thus 
reduced  to  £103,050.  We  are  glad  to  note  that  the  receipts 
per  car-mile  have  mcreascd  from  'J-21d.  to  !J-77d.  per  car- 
mile.     On   the  other  hand,   the  workmg  expenses   have 
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increased  from  6-50d.  to  6-71d.  These  figures,  however, 
show  a  net  increase  of  a  satisfactory  kind.  The  number  of 
passengers  carried  has  increased  by  some  26i  miUions.  Part 
of  this  increase  is,  no  doubt,  due  to  the  fact  that  the  motor 
omnibus  serxace  has  been  very  considerably  curtailed  since 
the  war  began,  for  the  reason  that  these  vehicles  have 
been  required  to  a  large  extent  for  war  purposes.  The 
financial  results  are  further  complicated  by  the  fact  that 
the  working  expenses  include  allowances  to  employes  ser\Tng 
with  the  forces,  this  sum  amounting  to  £42,209.  Lookmg 
forward  to  the  current  financial  j'ear,  the  position  is  dis- 
tinctly uncertain,  and  although  the  Committee  had  esti- 
mated under  normal  workmg  a  surplus  of  £39,386  it  would 
seem  that  this  will  be  more  than  wiped  out  by  the  loss  due 
to  the  recent  strike,  which  is  Likely  to  amomat  to  something 
like  £100,000.  In  due  time,  no  doubt,  matters  will  right 
themselves  to  a  considerable  extent  owmg  to  the  diminishing 
capital  charges  as  the  loans  are  repaid,  but  for  the  next  few 
years  it  will  be  necessary  to  look  for  other  expedients  ^ 
notably  an  increase  in  traffic.  Much  can  yet  be  done  by 
improving  faciUties,  by  Imkiiig  up  certain  parts,  and  by  the 
more  extended  use  of  transfer  tickets.  Now  that  the  whole 
of  the  systejn  has  at  length  been  electrified  there  is  no  reason 
why  the  service,  from  the  passengers'  pomt  of  view,  should 
not  be  brought  to  a  maximum  of  efficiency. 


The  Municipal  Wiring  Clause. 

From  the  report  of  the  proceeduigs  on  the  third  reading 
of  the  Plymouth  Corporation  Bill  in  the  House  of  Lords 
recently  it  is  evident  that  that  branch  of  the  Legislature 
will  not  allow  any  deviation  from  the  standard  form  of  the 
wiring  and  motor  hiring  clause  in  the  Model  Bill.  The 
present  form  of  the  clause  permits  wiring  work  and  motor 
hiring  by  municipal  electricity  departments,  but  only 
through  electrical  contractors,  and  though  we  are  not  advo- 
cates of  indiscriminate  mimicipal  trading,  we  think  that 
the  pecuUar  circumstances  of  the  Plymouth  case  justified  a 
departure  from  the  usual  practice.  The  borough  of  Ply- 
mouth now  comprises  Plymouth,  Devonport  and  Stonehouse, 
and  the  present  Bill  aimed  at  consolidating  and  miifying 
the  electricity  supply  and  gas  powers  of  the  Corporation. 
It  appears  that  the  old  Devonport  Corporation  possessed 
full  wiring  powers  for  many  years,  and  the  Bill  pi-oposeil  to 
extend  these  to  the  whole  of  the  new  borough.  Naturally 
the  local  wiring  contractors  opposed  this  portion  of  the  Bill. 
but  after  hearing  evidence,  the  Select  Committee  of  the 
House  of  Lords  allowed  the  clause.  The  contractors  con- 
tinued their  opposition,  and  it  was  announced  in  the  House 
last  week  that  as  a  result  of  negotiations  between  the  parties 
a  settlement  had  been  made.  The  promoters  had  agreed 
to  withdraw  the  electric  fittings  ciaiuse  and  substitute  for  it 
the  model  clause.  The  gas  fittings  clause  was  not  in  the 
model  form,  and  the  Corporation  would  be  allowed  to 
t  lade  in  gas  fittbigs  on  the  same  Ui\ea  as  the  old  Devonport 
<'()qx)ralion  had  been  allowed  to  trade.  On  the  faith  of  a 
clau.sc  in  the  old  Devonport  Corporation  Bill,  the  old  Devon- 
IM.rt  ('or{M)ration  had  spent  £70,(100  in  building  up  their 
l.wini-xn  under  a  I'liriianicntary  title,  and  it  was  thought 
uiireanonable  forexjH-nditure  niudo  on  the  faith  of  a  Pailia- 
n..-i.tary  tit l,; to  l,«  wiust.,!  tluounh  any  action  of  their  lord- 


ships. The  compromise  was  ratified  and  the  Bill  was  then 
read  a  third  time.  The  net  result  appears  to  be  a  restriction 
of  powers  m  so  far  as  the  Devonport  part  of  the  borough  is 
concerned,  but  in  all  probability  the  capital  so  affected  is 
small  so  far  as  electrical  work  is  concerned.  The  moral  of 
all  such  difficulties  is,of  course,  that  the  sooner  the  position 
isde&iedonce  for  all  by  the  LM.E.A.  Bill  the  better,  but 
such  legislation  is  obviously  out  of  the  question  at  the 
moment. 

New  Standard  Measure.^On  Jime  25th  H.il.  the  King 
ordered  that  a  new  denomination  of  standard  measure  of  length 
of  1|  or  1-25  metres  shall  be  a  Board  of  Trade  standard  as  if  it 
were  mentioned  in  the  second  schedule  of  the  Weights  and 
Measures  Act  of  1878. 

Control   Apparatus    for    Steel   Mill   Auxiliary   Rolls. — 

Erratum. — We  regret  tliat  in  the  article  in  our  last  issue  on 
this  subject  the  contactor  panel  shown  in  Fig.  -t  was  stated  to 
be  for  alternating  current,  whereas  it  is  for  controlling  con- 
tinuous-current motors.     Also  the  block  of  Fig.  1  is  inverted. 

City  &  South  Xondon  Railway. — It  appears  probable  that 
the  consolidation  of  interests  among  the  London  Underground 
Railways  will  result  in  the  supersession  of  the  three-wire  system 
of  distribution  on  the  City  &  South  London  Railway  in  favour 
of  the  usual  three-phase  high-tension  transmission  from  the 
central  station,  with  conversion  at  sub-stations  to  direct 
current.  This  line  is  the  only  example  of  the  application  of 
the  three-wire  system  to  electric  traction  in  this  country. 

United  States  Steamship  Lighting. — As  from  July  1  the 
new  rule  of  the  United  States  Steamship  Inspection  Service, 
requiring  an  axixiliary  lighting  system  on  steamers  under  its 
supervision,  will  apply.  The  rule  applies  to  all  steamers 
subject  to  the  regulation  of  the  service  and  carrying  passengers. 
When  such  are  lighted  by  electricity  and  the  dynamos  are 
located  belo\v  the  deep  loadline,  they  shall  have  on  board  an 
au.xiliary  fighting  system  located  above  the  deep  loadiine 
sufficient  to  fight  the  steamer  to  enable  passengers  and  crew 
to  fuid  their  way  to  the  exits.  The  system  shall  be  ready  for 
use  in  case  of  emergency  such  as  failure  of  the  main  lighting 
system. 

Scheme  for  Training  Munition  Workers  at  King's  College, 
London. — The  engineering  tlepartment  of  Iviiig's  College, 
London,  is  organising  a  scheme  for  training  unskilled  and  semi- 
skiUed  men  in  the  use  of  tools,  so  as  to  fit  them  for  work  at  the 
numition  factories.  The  \vork  is  to  begin  at  once,  and  will 
proceed  throughout  the  summer  vacation,  and,  if  the  need  is 
still  great,  will  be  continued  during  the  winter.  The  Industrial 
Reserve,  227,  Strand,  is  helping  the  college  both  in  the  supply 
of  men  who  can  be  usefully  trained  for  such  work,  and  in  finding 
places  for  them  in  factories  when  trained.  The  work  will  be 
done  in  two  shifts  from  9  to  12;30  and  1:30  to  5  p.m.,  Monday 
to  Friday  inclusive,  so  that  -JO  men  can  bo  taken  each  day.  The 
average  course  is  expected  to  last  for  three  or  four  weeks, 
though  this  will  naturally  depeiut  on  the  previous  training  and 
progress  of  the  student.  The  ice  charged  will  bo  only  the 
nominal  one  of  2s.  6d.  per  week,  which  will  only  go  a  small  way 
towards  defraying  the  running  expenses  of  the  scheme.  A  sum 
of  £l5tl  has  already  been  coiUril)utod  by  a  subscriber  to  the 
Inihistrial  Reservit,  aud  it  is  Imped  that  further  contributions 
will  follow.  There  is  no  doubt  that  such  a  scheme,  which  has 
aheady  been  initiated  at  Sheffield,  Buniingham  and  Manchcsi .  r, 
will  bo  of  the  utmo.st  use  in  makmg  available  for  the  pulilic 
service  a  great  amount  of  willing  help  which  is  at  the  present 
moment  unfocussed  and  untrained.  The  college  and  tho 
Industrial  Reserve  are  already  in  touch  with  firms  mauufac- 
turing  mimitions,  and  there  sJiould  be  no  difficulty  in  llndiug 
places  for  sufficiently  qualilicd  men.  This  s(^hcmo,  as  well  as 
the  advanced  testing  work  which  the  department  will  be  abio 
to  do  for  the  Ministry  of  Munitions,  will  bo  under  the  direction 
of  Prof.  A.  H.  Janicson.  huiuiries  and  apphcations  should  bo 
uuide  to  the  Secretary,  Kings  (.'oUege,  Strand,  W.C. 
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Current  Topics. 

Subjects  of  current  interest  dealt  with  in  tlus  issue  include 
the  following : — 

Mr.  G.  H.  Eardley-Wilmot  describes  in  an  article  the  practical 
use  and  construction  of  the  Circle  Diagram  (p.  476). 

ilr.  Donald  S.  Munro  contributes  an  article  on  "  The  C.T.S.I. 
Concentric  System  of  Wiring  "  (p.  478). 

Last  week  Lieut. -Col.  G.  O.  Squier  read  an  important  Paper  before 
the  Physical  Society,  describing  the  use  of  low-frequency,  unbroken, 
ahernating  currents  in  submarhie  cable  telegraphy  (p.  466). 

We  give  an  abstract  of  the  annual  report  of  the  Director  of  the 
National  Physical  Laboratory  for  the  year  1914-15  (p.  463). 

We  publish  a  Paper  on  "  Radio  Frequency  Changers,"  by  Mr. 
Alfred  X.  Goldsmith  (p.  461). 

Our  leading  article  deals  with  the  Enlistment  of  Labour  (p.  474). 

We  describe  the  electrification  of  the  main  line  of  the  Korfolk  and 
Western  Railway  of  America  (p.  469). 

Companies'  Meetings  and  Reports. — Meetings  of  the  British  Electric 
Traction  Co.,  Credenda  Conduits  Co.,  Rangoon  Electric  Tramway 
&  Supply  Co.,  Waygood-Otis  and  J.  G.  White  &  Co.  are  reported,  and 
the  dirfectors'  reports  abstracted  include  those  of  the  Bombay 
Electric  Supply  &  Tramways  Co.,  Compagnie  Francaise  Thomson- 
Houston,  CVompton  &  Co.,  Edmundson'a  Electricity  Corpn.,  Mar- 
coni's International  Marine  Communication  Co.  and  South  Brazilian 
Railways  Co.  (pp.  494-495). 

Legal. — The  hearing  of  the  action  brought  by  Osram  Lamp  Works 
(Ltd.)  against  Pope's  Electric  Lamp  Co.,  for  an  injunction  in  regard 
to  alleged  infringement  of  patent  and  for  damages,  «S:c.,  is  reported 
(pp.  483-484). 

OBITUARY. 


Chakles  Eenest  Paolo  della  Diana  Spaonolettl — With  great 
regret  we  record  the  death  of  Mr.  C.  E.  P.  Spagnoletti,  one  of  the 
best  known  pioneers  in  the  electrical  industry.  Mr.  Spagnoletti  was 
liorn  at  Brompton,  London,  on  July  12,  1832,  and  died  at  Hamji- 
stead,  London,  on  the  28th  ult.  Educated  at  Blemmell  'House, 
Brompton,  in  1846  he  entered  the  National  Debt  Office  for  a  short 
time,  until  he  secured  an  appointment  under  Mr.  Alex.  Bain,  the 
inventor  of  the  chemical  printing  telegraph,  with  whom  he  worked 
and  assisted  in  carrying  out  many  early  experiments  in  the  develop- 
ment of  his  system.  When  the  Electric  Telegraph  Company  opened 
their  central  station  at  Founders-court,  Lothbury,  m  January, 
1847,  he  entered  that  company's  service,  representing  them  in 
several  towns  in  England  until  1885,  when  he  became  chief  of 
the  telegraph  department  of  the  Great  Western  Railway  Co. 
ilr.  Spagnoletti  at  once  began  to  organise  a  system,  and  drc«- 
up  a  book  of  rules  and  special  codes  to  meet  the  requiremcnls 
of  railway  working,  which  laid  the  foundation  of  the  regula- 
tions now  in  general  ase,  thus  earning  the  title  of  "  Father  of  Rail- 
way Telegraphy."  In  order  to  meet  the  requirements  of  an  antici- 
pated heavy  traffic  due  to  the  openina  of  the  Metropolitan  Railway 
in  1865,  he  brought  out  his  disc  block  instrument  for  controlling  the 
traffic  of  the  line,  and  snlist-cjuently  he  inlroduci'd  various  improve- 
ments in  railway  signalling,  including  an  instrument  to  indicate  to 
signalmen  the  position  of  the  semaphore  arm  when  from  any  cause 
it  was  out  of  sight  of  the  signalman,  and  an  apparatus  for  show- 
ing whether  the  signal  lamp  was  "  in  "  or  "  out  "  at  such  signals. 
Mr.  Spagnolettialso  patented  many  improvements  in  this  line  of  work, 
such  as  electrical  signals,  electrical  a]>])liances  for  working  railway 
drawbridges  over  rivers  and  docks,  lock  and  block  instruments 
of  various  kinds,  a  system  for  electrically  locking  the  sigiud  and 
point  levers,  and  for  controlling  imnu'diate  sidings,  drawbridges,  &e., 
a  fire  alarm  system  for  towns  and  for  large  establishments,  electric 
bells,  electric  tell-tale  clocks,  &c.  In  1873  he  brought  out  a  polarised 
and  other  relays,  and  ui  1881  he  patented  a  dynamo  electric  machine 
and  a  system  of  commimication  between  passengers  and  guards,  an 
electric  motor  and  an  arrangement  for  protecting  trains  in  station 
yards  while  shunting  and  standing  on  the  wrong  lines;  and  also  a 
system  for  electric  railways  for  controlling  approiiching  trains  from 
the  signalmen's  cabin  at  the  station  in  advance  in  connection  with 
the  electric  locking  of  signals,  so  that  the  current  is  cut  off  from  the 
charging  rail  or  conductor  if  the  signals  are  put  to  danger  to  stop  a 
train,  or,  in  case  of  emergency,  the  signalman  can,  if  it  is  necessary, 
stoi)  an  apjiroachuig  train  by  depriving  it  of  its  power  of  motion. 
In  1889  Mr.  Spagnoletti  was  appointed  consulting  electrical  engineer 
for  the  City  &  South  London  Railway  (the  first  -Nctric  railway  in 
this  country),  and  advised  as  to  the  mode  of  working  the  line  and  in 
drawing  uj)  the  sjiecilication  for  the  mechanical  and  electrical  plant. 
Mr.  Spagnoletti  was  President  of  the  Society  of  Telegraph  Engineers 


and  Electricians  in  1885.  He  was  a  member  of  the  Institution  of 
Civil  Engineers,  the  Society  of  Arts,  the  Physical  Society,  &c.  He 
was  a  juror  of  the  Paris  Exhibition  in  1878  for  the  electrical  depart- 
ment, and  member  of  the  Congress  and  exhibitor  at  the  Electrical 
Exhibition  of  Paris,  1881,  and  received  a  silver  medal  ;  juror  and 
exhibitor  at  the  Crystal  Palace,  1882  ;  on  the  General  Committee 
and  juror  of  the  Electric  Lighting  Department  of  the  International 
Health  Exhibition  of  1884,  and  the  InventiotLs  Exhibition,  1886  ; 
and  on  the  London,  General  and  Executive  Committees  of  the 
Chicago  Exhibition,  1893.  He  Avas  for  37  years  chief  electrician  and 
telegraph  engineer  of  the  Great  Western  Railway,  and  was  subse- 
quently consult mg  electrical  engineer  to  that  comjjany.  On  his 
retirement  from  the  Great  Western  Railway  in  1892  he  became 
managing  director  of  the  Phonopore  Co.  He  developed  on  the  Phono- 
pore  system  a  new  telephone,  which  could  be  worked  on  telegraph 
wires  simultaneously  with  the  telegraph,  and  subsequently  brought 
out  a  new  and  most  sensitive  relay.  For  some  time  he  acted  as 
considting  electrical  engineer  to  the  London  Electric  Omnilnis  Co. 

The  funeral  will  take  place  to-day  at  West  Hamp stead  Cemetery, 
at  4  p.m. 

Killed  in  Action. — We  regret  to  learn  that  J/c.  .4.  P.  Fmtherston- 
ha  ugh.  who  has  been  14J-  years  on  the  staff  of  the  Comity  of  London 
Electric  Supply  Co.,  has  been  killed  in  action.  Mr.  Featherstonhaugh 
had  served  in  the  London  Rifle  Brigade  since  November,  1908,  and 
held  the  rank  of  sergeant. 

Mr.  G.  Boast,  in  the  service  of  the  Coxmty  of  London  Electric 
Supply  Co.,  was  kUled  in  action  while  serving  with  the  23rd  County 
of  London  Regiment. 

Mr.  P.  O.  M.  Brown,  also  in  the  service  of  the  County  of  London 
Electric  Supply  Co.,  was  killed  in  action  while  serving  with  the 
London  Rifle  Brigade. 

Private  George  Robinson,  of  the  Liverpool  Scottish,  who  was  killed 
in  action  on  the  16th  ult.,  was  30  years  of  age,  and  an  electrical 
engineer  with  Messrs.  Dick,  Kerr  &  Co..  of  Preston. 

Lietit.  A.  Gitnn. — Lieut.  Arthur  Gunn,  son  of  !Mr.  Thomas  Gimn 
(Thomas  Guim  (Ltd.),  electrical  engineers,  &c.),  has  been  killed  m 
action. 

PERSONAL. 


It  was  reported  to  Nuneaton  Council  last  week  that  the  electrical 
engineer,  Mr.  S.  Cameron  Gibson,  had  accepted  a  comrawsion  as 
Lieut.  Commander,  R.N.V.R.  The  Council  granted  Mr.  Gibson  an 
allowance  of  £200  per  annum  during  his  absence  on  duty-. 

Capt.  A.  B.  Layton,  of  the  4th  South  LancashirAs,  electrical 
engineer  and  departmental  manager  at  Messrs.  J.  Crosfield  &  Sons, 
has  been  slight Iv  wounded.  ► 


APPOINTMENTS  VACANT  AND  FILLED. 


The  Municipal  Council  of  Sydney  (N.S.W.)  invite  applications  for 
the  position  of  deputy  general  manager  of  the  electricity  supply 
department.  Applicants  must  have  had  thorough  training  as  an 
engineer,  experience  in  design  and  operation  of  large  electric  supply 
systems,  of  distribution  of  c.li.t.  current  over  large  areas,  &c.  Salary 
£650,  rising  to  £700  per  annum.  Applications  to  the  town  clerk 
(Mr.  Thos.  H.  Nesbitt),  Town  Hall,  Sydney,  N.S.W.,  by  Sept.  13. 
.S'ee  also  an  advertisement. 

A  fitter  is  required  to  take  charge  (under  superintendent)  of  j>ower- 
house  plant  and  to  attend  to  maintenance  and  repairs,  (i'ee  also  an 
advertisement. 

A  mains  tester  is  required  for  H.M.  Dockyard,  Devonport.  Wages 
45s.  per  week  of  48  hours,  with  war  bonus  of  3s.  Applications  to 
the  Electrical  Engineer,  H.M.  Dockyard  (North),  Devonport. 

A  jirime  cost  clerk  is  required  for  electricity  supply  works  during 
the  jjeriod  of  the  war.     See  advertisement. 

Leek  Urban  Council  require  a  chief  assistant  electrical  engineer. 
Commencing  salary  £120.     Ai)plieationH  to  the  Clerk  by  .July  12. 

Leicestershire  Education  Committee  require  a  principal  of  the 
Loughborough  Technical  Institute  and  Inspector  of  County  Evening 
Schools.  Salary  £.300,  rising  to  £400  per  annum.  A])plications  to 
Director  of  Education,  33,  Bowling  Green-street,  Leicester,  by  July  5. 

Mr.  Geo.  Marshal]  Harriss,  chief  electrical  engineer,  has  been 
jipijoinled  general  numager  of  the  Dublin  United  Tramways  Co.; 
.Mr.  Tannan  has  been  prcmiolecl  to  the  position  of  chief  electrical 
engineer;  Mr.  .Mllugli,  chief  aicoiuilant,  has  been  appointed 
secretary;   and  }lr.  Rat  libone  chief  accountant  of  the  company. 

Mr.  G.  F.  Goodchild,  M.A.,  B.Sc,  principal  of  Wandsworth 
Technical  Institute,  has  been  ap])ointed  registrar  of  the  Council  for 
External  Students  of  the  University  of  London. 
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Jlr.  V.  S.  Goulcling,  assistant  shift  engineer  at  Battersea  (London), 
has  resigned,  and  out  of  39  applicants  for  the  vacancy  Mr.  C.  E. 
Acock,  of  Rochester,  has  been  appointed. 

jMt.  a.  C.  Bertoli,  electrical  engineer  to  Swan  Hill  (Victoria)  Shire 
Council,  has  been  appointed  to  a  similar  position  at  Rochester 
{Victoria).     He  is  succeeded  at  Swan  HiO  by  Mr.  W.  W.  Auslebrook. 


INSTITUTIONS  AND  SOCIETIES. 


Nottingham  Society  of  Engineers.— This  Society  is  meeting  the 
local  Munition.'*  Committee  to  consider  in  what  way  they  may  be 
able  to  give  assistance  to  the  Committee. 

Society  of  Engineers.— On  Jime  17  members  of  the  Society  of 
Eneincers  (Incorpora-ed)  and  their  friends  visited  the  works  of  the 
Ed^on  &  Swan  Electric  Light  Co.,  at  Ponders  End,  and  inspected  the 
manufacture  of  metal  filament  lamps.  The  filament  is  now  made 
principally  from  jiure  tungsten  drawn  wire.  Tmigsten  was,  at  one 
time,  only  procurable  abroad,  but  can  now  be  prepared  from  a  tung- 
sten concentrate  obtainable  in  Cornwall,  which  enables  the  Ediswan 
Company  to  be  absohitely  independent  of  imported  raw  material. 
Briefly  the  tungsten  in  a  powdered  state  is  compressed  under  great 
hydraulic  pressure  into  thin  rectangular  bars,  which  are  kept  at  a 
very  high  temperature  in  a  hydrogen  flame,  so  that  all  impurities  are 
removed.  Then  after  electrical  treatment,  which  makes  the  bars 
more  solid,  the  material  is  ready  for  beatmg  or  swaging,  which  i.s 
carried  out  under  great  heat,  and  the  finished  article  is  a  long  thin  rod 
of  tungsten,  which  Ls  gradually  "  drawn"  down  to  the  thread-like 
wire  seen  in  lamps.  After  the  delicate  process  of  assemblmg  glass 
foot,  stem,  leading  in  wires,  and  supportijig  spiders  (or  arms)  is  com- 
pleted and  these  form  one  piece,  the  filament  Ls  wound  on  the  sup- 
porting spiders.  In  bulb  lamps  the  upper  supports  for  the  filaments 
are  of  strong  and  rieid  nickel  wire  ;  the  louver  ones  are  of  molyb- 
denum, which  is  thinner  and  mere  elastic. 

Employment  of  Disabled  Sailors  and  Soldiers.— Referring  to  the 
note  on  tliis  subject  whicli  apyieared  in  our  last  issue  we  are  asked  by 
the  Council  of  the  Institution  of  Electrical  Engineers  to  .state  that 
the  Committee  which  deals  with  the  question  of  the  employment  of 
these  men  is  The  Association  for  the  Employment  of  Ex-Soldiers, 
119,  Victoria-street,  Westminster,  London,  S.W.,  to  whom  all 
applications  for  further  information  and  lists  of  the  local  branches 
of  the  As.sociation  should  be  addressed.  Many  of  the  men  could  no 
■doubt,  after  some  training,  do  useful  work  as  switchboard  attendants. 
Attention  is  also  drawn  to  the  Rejiort  of  the  Local  Government  Board 
Committee  ujion  the  provision  of  emplojanent  for  sailors  and 
soldiers  disabled  in  tlie  war,  copies  of  which  can  be  obtained  from  any 
bookseller,  at  the  jirice  of  1  Jil.  each. 

Diesel  Engine  Users'  Association.— At  the  June  meeting  of  ilie 
Diesel  Encine  Users'  Association  the  question  of  a  suitable  pJlow- 
ancc  for  depreciation  of  Diesel  engine  plant  in  comiection  with  in- 
■come  tax  assessment  was  considered.        It  was  generally  feU  that 
the  present  ))ractice  of  allowing  only  .5  per  cent,  for  dejjreciation,  and 
that  only  on  tlie  diminishing  capital  value,  was  quite  insufficient 
for  the  purpose.     A  somewhat  larger  percentage  had  reoentlj'  bet'ii 
offered  in  the  case  of  the  Diesel  engine  plant  of  an  electrical  under- 
taking, but  the  increase  offered  was  only  small,  and  it  was  tliouglit 
that  if  Diesel  engine  users  generally  would  take  some  action  in  the 
matter,  and  jirolest  against  the  inatlequacy  of  the  pr<\sent  allowance 
the  income  ta.\  authorities  might  lie  persuaded  that  a  more  liberal 
treatment  in  this  respect  was  only  just  and  reasonable.     Mr.  Artlnii- 
D.  Bird,  of  Messrs.  Humplireys-Davies  &  Co.,  who  liad  bwn  invited 
to  attend  the  diseu.ssion,  referred  to  s.'c.   12  of  the  Custonts  and 
Inland  Revenue  Act,  1878,  which  enacts  that  a  "  just  and  reason- 
able allowance  should  be  granted  as  representing  the  diminislied 
value  l)y  reason  of  wear  and  tear  during  the  J'ear,  of  any  machinery 
or  plant  used  for  the  purj>o.se  of  the  concern."     The  two  (irincipuj 
quest  ions,  tlierefore,  for  consideration  were  :   ( 1 )  AVhat  was  wear  and 
tear  ?    and  (2)  What  constituted  a  just  and  reasonable  allowance  ? 
With  regard  to  the  first  question,  the  legal  allowance  was  limited  to 
the  ]iliysical  deterioration  of  iiuichinery  and  jilant  in  use,  and  no 
deduction  for  any  loss  arising  from  obsolescence  was  Icgfdiy  claim- 
able.    J'or  this  reason,  among  others,  it  was  important   that  the 
annual  allowance  for  depreciation  should  be  fair  and  ample,  and  that 
reliance  should  i>ot  !«•  placed  (m  a  claim  for  I  he  diflereiu'c  between  scrap 
value  and  the  original  value  at  th<-  end  of  the  life  of  the  i)lant.     In 
Hujiport  of  this  point,  he  mentioned  the  decision  in  the  appeal  of  the 
I/>nilon  County  Coumul  TnniiH  v.  Edwards,  in  which  it  was  held  that 
the  unexhausted  value  of  tin-  Ixiiidon  County  Council  tram.",  track, 
&<•.,  wliicli  liiid  been  reiilne.ed  by  electric  traction,  was  not  an  admis- 
sible deihieiioii  in  arriving  at  the  ta.\al>le  profits.     He  quoted  other 
mutaneM  Miowinn  fho  desirability  of  obtaining  annually  HUch  allow- 
J»ncei.  (or  w.ar  and  t, ar  oa  were  "  jUHt  an<l  reasonable."  and  not 


reljang  upon  an  ultimate  allowance  of  anj-  unexhausted  balance  of 
value.  jNIr.  Bird  referred  to  the  case  of  a  companj-  generating  cur- 
rent, subsequently  ceasing  to  do  so,  and  purchasing  its  supply  else- 
where ;  alsOjto  the  case  of  new  plant  being  installed  upon  a  larger 
site.  In  these  cases  the  losses  arose  from  causes  other  than  t!ie 
obsolescence  of  plant  ;  in  the  first  case  there  was  a  change  of  business, 
and  in  the  second  case  the  jilant  had  become  useless  due  to  the 
original  site  having  become  too  small.  It  was  also  pointed  out  that 
any  allowance  other  than  an  amiual  deduction  for  wear  and  tear  was 
a  concession  by  the  Board  of  Inland  Revenue,  and  had  no  statutory 
force  ;  further,  that  it  was  conditional  upon  the  replacement  of  the 
obsolete  plant.  Jlr.  Bird  also  refentd  to  the  method  adopted  by  the 
Inland  Revenue  authorities  in  granting  allowances  for  wear  and  tear, 
viz..  upon  the  reducing  balances,  of  value,  and  he  poin:ed  out  that 
\shere  an  allowance  was  limited  to  5  per  cent,  per  annum  on  the 
diminishing  value,  a  residual  or  scrap  value  of  4  per  cent,  was  only 
reached  after  about  60  years.  An  allowance  at  the  rate  of  10  per 
cent,  per  annum  reduced  the  capital  figiu-e  to  about  i  per  cent,  after 
30  years.  At  the  time  the  arrangement  was  come  to  for  grant mg 
allowances  for  depreciation  in  respect  of  machinery  and  plant  at 
electricity  generatmg  stations,  the  Diesel  engine  was  practically  im- 
known  for  central  station  work,  and  it  coiUd,  therefore,  not  be  urged 
that  such  an  arranged  allowance  covered  depreciation  of  that  par- 
ticular class  of  plant  ;  further,  any  such  arrangement  could  not  be 
considered  to  be  binding  for  all  time.  As  a  matter  of  law,  the  Com- 
missioners of  Taxes  were  the  tribunal  who  determined  the  allow- 
ances to  be  made,  and  they  were  empowered  to  vary  them  annually 
if  the  circmnstances  warranted  it.  Mr.  Bird  also  made  a  compari- 
son between  the  allowances  granted  to  gas  companies  imder  the 
scheme  entered  into  with  the  Inland  Revenue  authorities,  from  which 
it  appeared  that  they  had  obtam^d  various  concessions  that  were 
not  accorded  to  electricity  generating  undertakings.  After  some 
discussion  the  question  was  adjourned  for  further  consideration. 

Tramways  and  Light  Railways  Association.— The  18th  ordinary 
general  meeting  will  be  held  at  the  Iiisiitution  of  Civil  Engineers, 
Great  George-street,  ^^'est minster,  S.W.,  on  Friday,  the  16th  inst., 
at  10:30  a.m.  The  seventh  Annual  Congress  will  also  be  held  on 
the  same  days,  when  the  following  .Pa])ers  will  be  read  :  "  Glimpses 
into  the  Obvious,"  by  Mr.  A.  V.  Mason  ;  "  Tramways  During 
War  Time,"  by  Mr.  J.  W.  Dugdale  ;  and  "  Electric  Battery  Vehicles 
as  Adjuncts  to  Tramways."  by  Mr.  W.  H.  L.  ^Va'son. 


EDUCATIONAL  NOTES. 


University  College  (University  of  London). — Two  h^ating  student- 
ships, tenable  in  the  Eaculty  of  Engineering  (each  of  the  value  of  £50 
a  year,  together  with  £11.  lis.,  being  aniomit  of  college  fees)  maybe 
awarded  in  July  bythelnsf  itutionof  Heating  and  Vent  ilat  mg  Engin- 
eermg.    Particulars  from  the  Secretary,  Gower-street,  London,  W.C. 

University  of  Manchester. — In  the  Eaculty  of  Science  complete 
courses  of  study  (extending  over  three  years)  are  arranged  for  the 
University  Degrees  ui  civil,  mechanical  and  electrical  engineering. 
Ciood  facilities  are  provided  for  laboratory  and  research  work,  and 
the  electrical  engineering  laboratory  is  housed  in  a  new  Iniilding. 
Complete  theoretical  and  practical  training  is  given  to  students 
preparing  f  ir  the  l.igher  positions  in  the  i  lectrical  engineering  pro- 
fession. Particulars  of  the  courses  can  Ik- obtained  from  t ho  Registrar. 
Till-  new  session  conuucnccs  on  Out.  7. 

Manchester  Municipal  School  of  Technology. — The  1915  session 
will  open  on  Oct.  5,  and  matriculation  and  entrance  examuiatioiiB 
will  be  held  in  July  and  September.  Ccim])lete  courses  of  uistruction 
arc  provided  m  mechanical,  electrical  and. sanitary  engineering, 
chemical  and  textile  industries,  architecture,  &c.  l^ospectuscs, 
giving  comjiletc  jiarticulars  of  the  courses  leading  to  the  Manchester 
University  degrees  in  the  facidty  of  technology  can  bo  obtained  free 
on  ajiplication. 

Aberdeen  University. — The  late  Mr.  \\m.  Jackson,  of  Aberdeen, 
after  givhig  various  legacies  for  charitable  pur])Oses,  has  left  tln' 
residue  of  his  estate  (subject  to  Jlrs.  .laoltson's  life-rent)  upon  trust. 
to  apply  one-half  of  it  in  establisliing  or  assisting  hi  e  .tablisliing  in 
coimcolion  with  t  ho  I'niversily  of  Ahcrdeen,  a  chair  of  engineering. 


ARRANGEMENTS  FOR  THE  WEEK. 

ENGINEERING  INSTITUTIONS    VOL  JNTEER  TRAINING  CORPS. 
OHiccr  Commanding,  Lieiil.-Ci)l.  C.  R.  Clay,  V.D. 
The  follciwing  orders  have  In-en  issucil  for  the  week  ending  July  lotli  : 
On  Miinilays.Wcilnosdays  and   I'rldays,  DiilU  at  (isiOp.m.  and  7:30 p. mi 
Technical  instruction  will  be  given  by  instructors  of  the  London 
Elect licftl  lOnginccrs  for  iine  hour,  and  .squad  and  iiliitcuin  instruction 
for  one  liour  on  Monday  and  Wcihu'sday.     On  Friday  company  and 
squad  drill. 
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RADIO  FREQUENCY  CHANGERS.* 

BY   ALFRED    N.    GOI.DSjriTH. 

Summary. — The  author  deals  with  the  various  frequency  changers  that 
have  been  proposed  for  use  in  radiotelegraphic  stations,  including  the 
static  method,  the  Goklschniidt  alternator,  and  methods  dependent  upon 
the  arc  electrolytic  rectifier  and  transformers. 

The  first  method  we  shall  consider  is  dependent  on  electrostatio 
induction  and  involves  the  use  of  moving  parts.  It  was  first  de- 
scribed by  Petersen,  t  The  principle  of  the  machine  is  illustrated  in 
Fig.  1-  As  will  be  seen,  the  terminals  of  a  battery  are  connected  to 
the  plates  of  the  condenser  C.  The  capacitj'  of  the  condenser  C  may 
be  cyclically  varied  ;  either  by  altering  the  separation  of  its  plates 
or  bv  altering  the  dielectric  constant  of  the  medium  between  them. 


If  either  of  these  expedients  is  adopted,  current  will  flow  into  the 
condenser  and  out  of  it  cyclically,  and  by  appropriate  means  alter- 
nating-current energy  can  be  obtained  from  the  arrangement.  It 
involves  a  simple  tyjje  of  transformation  of  mechanical  energy  into 
alternating  electric  energy.  The  type  of  machine  just  described 
jiroduccs  the  fmidamental  frequency  which  is  increased  by  the 
method  sho\vn  in  Fig.  2.  We  have  a  high  voltage  source,  e.g.,  a 
storage  battery  of  many  cells.  Its  terminals  are  connected  through 
large  inductances  to  the  field  plates  of  generator  I.  Withm  the 
strong  electric  field  thus  produced,  two  sets  of  insulated  plates  rotate. 
Alternating  differences  of  potential  appear  at  the  terminals  of  the 
rotating  armature  plates.  By  properly  constructing  the  machine, 
with  due  regard  to  the  necessary  limits  of  tensile  strength  of  tlie 
materials  used,  it  may  be  possible  to  secure  a  fundamental  fretiuency 
of  15,000  cycles  per  second.  The  terminals  of  the  armature  of 
generator  I  are  connected  through  the  carefully  adjusted  indtictance 
L,  with  the  field  plates  of  the  second  machine,  which  is  a  frequency 
changer.  The  inductance  Lj  is  so  chosen  that  the  circuit  in  which 
it  is  placed  is  resonant  to  the  frequency  n  ^  ai  generator  I ;  which  may 
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lie,  say,  15,000.  In  the  electric  field  of  machine  II  (tlie  first  frequency 
change! )  there  rotate  the  armature  plates,  and  their  speed  of  rotation 
is  chosen  .so  that  they  revoKe  8ynchroiiou.sIy  with  the  electric  field 
in  which  they  move.  1'liere  will  then  apjjcar  at  theii'  terminals  an 
alternating  ])otenlial  of  freiiueticy  2h,.  The  reu.son  for  this  in  the 
following. 

Physically  thi  i  corresponds  to  the  fact  that  the  alternating  electrio 
field  which  Is  due  to  the  field  j.  fates  may  be  regarded  a.H  the  sum  of 
two  rotating  electric  fields,  revolvirg  synchronously  in  op))OBite 
directions.     If  now  the  armature  also  rotated  rvi  clironously,  it  will 


*  Paper  read  before  the  Institute  of  Radio   Kii 
somewhat  abbreviated. 

t  Petersen,  German  Patent  No.  2,578. 
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be  Stationary  relative  to  one  of  the  rotatmg  component  fields  and 
will  rotate  with  twice  synchronous  speed  relative  to  the  other  com- 
ponent rotating  field.  The  first  of  these  rotating  fields  will  therefore 
IJTodiice  in  the  armature  no  alternating  P.D.,  whereas  the  second  will 
])roduce  an  alternating  P.D.  of  twice  the  fundamental  frequency. 
This  ])rinciple  should  be  remembered,  since  it  is  also  extensively 
ajiplied  in  radio  frequencj-  changers  dependent  on  electromagnetic 
induction.  As  an  example  of  an  important  machine  wherein  this 
method  of  frequency  doubling  is  employed,  the  Goldschmidt  alter- 
nator may  be  mentioned. 

Still  considering  rotary  machinery  we  pass  to  those  frequency 
changers  based  on  electromagnetic  mduction.  One  of  the  simplest 
of  these  is  that  one  worked  out  independently  by  E.  Arnold  and 
D.  Korda  in  1893.     The  circuit  diagram  is  shown  in  Fig.  3.     In  this 
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Fig.  3. 

diagram  X  and  Y  are  two  field  coils  through  which  a  suigle  pliase 
alternating  current  passes.  As  a  matter  of  practical  construction 
a  great  number  of  aiTangements  of  such  a  field  can  be  employed  ; 
for  example,  a  Gramme  ring  coimiectecl  to  the  alternator  at  two 
opposite  points  of  its  circumference.  There  will  be  ]iroduoed,  then, 
between  the  cods  X  and  Y  a  stationary  alternating  field.  The  two 
coils  A  B  and  C  D,  which  are  mutually  perpendicular,  rotate  in  this 
field.  In  the  figure  each  of  these  coils  is  shown  as  short-circuited, 
but  instead  their  ternunals  may  be  connected  to  a  slip-iing.  If  now 
the  two  coils  mentioned  rotate  at  sjiichronous  speed,  it  can  be  showii 
that  there  will  be  mdnced  in  each  of  them,  E.M.F.s  of  double  fre- 
quency.    The  proof  of  this  is  quite  similar  to  that  already  given  for 


the  case  of  the  electrostatic  generator.  Two  alternating  currents 
c.itfcring  ii\  phase  by  OOdeg.  can  be  obtained  from  tiie  two  rotating 
coils,  and  the  magnitude  of  these  currents  can  bo  bi'ought  to  a  niaxi- 
Muini  by  appropriate  tuning  through  in.serted  condensers  in  the 
circuits  connect cd  to  the  rotating  coils.  It  can  bo  shown  further 
that  the  sum  of  the  torqut's  for  an  eriliro  revolution  is  zero  if  the  coils 
are  rotating  in  ])hase  with  the  field  of  the  field  magnets. 

If  wo  desi'v.  ir,  draw  energy  from  this  device,  that  is,  to  use  it  as  a 
generator,  the  rotating  coils  must  lead  tlio  field  of  the  coils  X  and  Y. 
The  process  of  frequency  doubling  herein  descrihctl  may  bo  carried 
through  any  ninnber  of  stnges. 

The  arrung(!ment  descriljed  may  lie  modified,  as  Korda  has  shown, 
by  using  stationary  urmatm-e  coils  and  rotating  fiel<l  coils.     A  number 


462 


THE  ELECTRICIAN,  JULY  2,  1915. 


of  ingenious  modifications  of  this  method  are  possible  whereby  direct- 
cmrrent  field  rotation  can  be  employed  and  also  two  phase  alternating- 
currtnt  excitation.  In  this  latter  case,  it  is  possible  to  produce 
currents  of  double  frequency  but  of  cyclically  varying  amplitude  ; 
and  such  a  method  may  well  be  applicable  for  tone  production  in 
radio  frequency  generators.  Korda  has  worked  out  a  very  ingenious 
method  whereby  the  frequency  of  an  alternating  cm-rent  may  be 
directly  tripled.  In  Fig.  4  is  shown  the  arrangement  previously 
described  ^-ith  an  additional  coil  E  F.  The  field  of  the  two  coils  A  B 
and  C  D  compound  to  a  single  field  having  an  angiilar  velocity  of 
rotation  which  is  twice  that  of  the  coUs  ;  that  is,  twice  sj-nchronous 
speed.  If  now  this  field  were  to  rotate  in  the  same  direction  as  the 
coils  rotate,  its  absolute  angular  velocity  m  space  would  be  three 
times  synchronous  speed,  and  if  this  could  be  accomplished,  there 
would  be  induced  by  it,  in  the  stationary  coU  E  F,  a  current  of  three 
times  the  fundamental  frequency.  Unfortunately,  in  the  arrange- 
ment shown,  the  field  of  the  rotating  coil  rotates  in  th,3  opposite 
direction  to  the  coils,  and,  therefore,  induces  in  the  stationary  coU 
E  F  a  current  of  the  fundamental  frequency.  In  order  to  cause  this 
rotating  field  to  have  thi;  same  direction  of  rotation  as  the  coils 
themselves  it  is  necessary  to  displace  the  alternating  current  in  one 
of  these  coils  by  180  deg.  in  phase.  This  can  be  done  readily  enough 
in  the  arrangement  shown  in  Fig.  5.  Coils  2  and  4,  which  aro  mounted 
parallel  to  each  other  on  the  same  shaft,  are  wound  in  the  same 
direction  and  connected  as  sho\ni.  Coils  1  and  3  are  momited 
parallel  to  each  other  on  the  same  shaft,  wound  in  opposite  directions. 
and  then  connected.  Coils  1  and  2  correspond  respectively  to  coils 
A  B  and  C  D  of  Fig.  4.  It  will  be  seen  that  inasmuch  as  the  current 
in  coil  3  has  been  displaced  180  deg.  through  the  use  of  the  reversing 
connection,  the  field  coils  3  and  4  combined  will  rotate  at  tmce 
synchronous  speed  relative  to  these  coils  and  in  the  same  direction 
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as  that  of  their  rotation.  There  will  therefore  be  induced  in  coils 
5  and  6  a  current  of  triple  frequencj'.  The  device  described  is  direct  ly 
applicaljle  to  multipolar  machines  and  it  is  easily  .seen  that  a  ra])id 
mulLiplicalion  of  frequency  can  be  produced  by  its  use.  It  is  further 
advantageous  in  that  no  brushes  or  slip-rings  are  employed. 

A  further  method  based  on  electromagnetic  induction  and  em- 
ploying moving  parts  was  described  by  Cohen  in  the  "  Eeotrical 
World  "  in  1908.  It  was  proposed  to  place  a  number  of  alternating- 
cuncnt  generators  on  the  same  shaft,  as  shown  in  Fig.  6.  The  field 
of  the  first  generator  was  excited  bj'  direct  current.  The  armature 
of  cueh  generator  was  connected  through  an  appropriate  tuning 
conden.ser  to  the  field  magnets  of  tlu;  next.  The  device  shown  is 
p<rficlly  analogous  to  Petersen's  method  previously  cU  cribed.  As 
in  that  former  ease,  there  will  be  a  doubling  of  frequency  in  each 
step.  The  alternators  used  in  any  process  of  this  sort  must  be  jiar- 
ticularly  adapted  to  their  purpose.  A  minimum  of  iron  should  be 
nwd,  i)articularly  when  workmg  nt  the  higher  frequencies.  Such 
iron  as  ia  used  should  have  a  small  hysteresis  con.stant  and  should  be 
very  finely  laminated.  It  may  furtlier  be  .stated  that  llio.  iirmature 
reiulion  in  each  of  the  frequency  changers  will  recpiire  correction  of 
the  values  of  tlio  tuning  condenser  of  (ho  fi.ld  magnet  circuit  of  tha; 
frequency  changer,  this  correction  being  different  for  each  different 
output.  The  varying  )T«Tnirability  of  the  iron  coils  employed  will 
iiitrodu.e  a  certain  error  in  the  liming,  and  somewhat  diminish  tlie 
overidl  ininiency.  It  remained  for  ])r.  J{.  Goldsohmiilt  to  work  out 
lh<-  in.tlind  doHerilM'd  in  German  patent  No.  208,200,  wherein  all  the 
•liui..  ..  of  fre<|uiinies  iH-rfornuil  by  separate  machines  m  the 
pKv  louH  incllKMl  l«ke  plae,,  in  a  Hingle.  miiehine.* 

•  For  di-wription me  liir.  Klei TiiiriAN.  Vol.  L.\ .\t.,  pp.  219, 707,  llKU. 


In  1913,  Leon  Bouthillon  described  an  ingenious  type  of  generator, 
intermediate  in  type  between  a  rotary  converter  and  an  alternator.* 

\Ye  pass  now  to  frequency  transformers  without  moving  parts. 
In  the  following  we  shall  consider  only  such  methods  as  deliver 
appreciable  amounts  of  energy  at  a  reasonable  efficiency.  The  first 
we  shail  consider  is  the  method  described  by  Kruh  (in  American 
patent  No.  787,193  of  1905).  Th  somewhat  complicated  wiring 
diagram  of  the  complete  arrangement  is  shown  m  Fig.  7.  At  the 
bottom  of  the  figure  is  the  mercury  arc  rectifier  on  which  the  whole 
arrangement  is  dependent.  It  has  two  anodes  c  and  d,  one  cathode 
K,  and  two  auxiliary  anodes  for  starting  the  arc.  To  ignite  the  arc 
the  rectitier  is  tipped  in  one  dii-ectic^n  or  the  other,  while  the  auxiliarj' 
lighting  circuits  are  closed  through  the  switches  o,  I.     So  soon  as  the 
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current  flow  is  establkhed,  the  swit<hcs  are  ojiened,  automatically 
or  otherwise,  and  the  normal  operation  of  the  arc  between  K  and  c,  (/ 
begins.  The  two  coils  c  g  and  i  /  are  th3  halves  of  the  secondary  of 
a  transformer,  the  primarj-  u  of  which  is  supplied  with  a  current  of 
the  fundamental  frequency  h.  The  four  coils  (/,  ^,  /"  and  )(,  are 
inductances,  the  comiecting  points  of  which  are  jomed  through  the 
small  rcsistaxice  E.  Between  the  points  g  and  /)  can  bo  drawn  a 
current  of  double  frequency.  The  explanation  of  the  phenomena 
follows.  If,  at  any  given  time  e  is  the  ))ositive  end  of  the  secondary 
of  the  transformer,  current  will  flow  through  the  anode  r  to  the 
cathode  K  and  thence  to  the  ))oint  //  where  the  current  will  pass 
through  two  alternative  patlis.     One  of  these  paths  is  to  the  double- 
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frequency  circuit  and  the  renuiming  portion  of  llic  inricnt,  after 
l)assing  thro\i'.ili  llu'  inductance  </,  assbls  in  magnetising  the  coii'  nf 
the  trau.sformir.  Theic  is  also  stored  in  the  core  of  the  induct  an.  ■ 
(/  a  cerium  amount  of  energy,  and  t  liU  energy  storage  continues  uni  il 
the  i)eak  of  the  ))osilive  path  uf  the  alternating-current  wave  i.s 
reached.  Thereafter,  in  accordaiuie  with  l>en/,'s  law  the  coil  7  lends 
to  keep  the  current  flowing  in  the  positive  diif  etion.  This  di.schargc 
*  Sec  The  Eleotbk-ian,  Vol.  LXXIJ.,  pp.  581,  783. 
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current  of  the  choke  coil  q  also  has  the  choice  of  two  paths.  It  may 
pass  to  the  cathode  K  by  means  of  the  anode  '1  and  thence  return  to 
the  point  p  through  the  circuit  /.  Another  portion  thereof  will  flow 
through  the  section  /  7  of  the  transformer  secondary  into  the  double 
frequency  circuit  and  thence  back  to  p. 

It  is  to  be  noted  that  while  the  current  amplitude  was  increasing, 
the  current  flow  in  the  double-frequency  circuit  was  awati  from  p, 
but  that  diu'ing  the  second  half  of  the  positive  portion  of  the  alter- 
nating current  wave  (that  Ls,  during  the  decrease  of  ciu:rent  ampli- 
tude) the  direction  of  ciurent  flow  in  the  double-frequency  circuit 
was  toward  the  point  /. .  Evidently  then,  during  a  half  cycle  of  the 
primary  current  there  is  produced  in  the  double-frequency  circuit  a 
complete  cycle  of  current  changes.  It  is  evident,  therefore,  that  the 
device  is  a  frequency  changer.  The  function  of  the  extra  choke  coils 
m  and  n  is  easily  tmderstood.  The  losses  in  the  core  of  the  inductance 
q  during  the  time  that  its  core  is  being  magnetised  are  necessarOy 
greater  than  during  the  time  of  its  de-magnetlsation.  A  disymmetry 
in  the  double-frequency  current  is  minimised  by  the  use  of  the  extra 
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mductances  in  and  n  and  the  resistance  R.  The  current  through  the 
mductances  s  and  q  U  thereby  made  larger  than  the  arc  current.  The 
resistance  R  also  prevents  the  arc  current  passing  into  the  double- 
frL-q\iency  circuit  through  the  conductors  1  and  z  and  then  through  /. 
A  nearly  uniform  alternating  double-frequency  current  is  thus  pro- 
(iui-ed.  Inasmuch  as  it  has  besn  shown  that  mercury  arc  rectifiers 
can  be  operated  at  a  good  efficiency  even  at  radio  frequencies,  it 
w  ould  seem  that  the  method  of  Kruh  might  be  applicable  in  radio 
work. 

We  pass  to  the  methods  of  frequency  change  involving  the  use  of 
tin-  electrolytic  cell  rectifiers.  If  we  studj-  th^  behaviour  of  an  elec- 
trolytic cell  employing  a  solution  of  alum  as  the  electrolyte  and 
carbon  and  aluminium  a.s  the  electrodes,  we  discover  that  it  permits 
the  ]«issage  through  it  of  current  only  in  one  direction,  namely,  from 
the  aluminium  to  the  carbon.  In  Fig.  8  is  shown  an  application  of 
such  a  cell  to  a  frequency  changer.  V  and  V,  are  two  such  elec- 
trolytic wlls  ;   and  S,  and  S^  are  the  prinuirie.;  of  two  transformers 


of  which  S'  and  S"  are  tiie  secondaries.     It  will  be  noticed   that  V 

and  V|   are  connected  with  opposite  polarity  in  their  respective 

lid  that  in  consequence  current  can  flow  through  S,  only 

•  I  tion  and  through  So  in  the  opposite  direction.     Further- 

1  S,  is  wound  in  the  ojjposite  direction  to  coil  S^.     On  the 

1  liaiiJ,  ,S'  and  S"  are  wound  in  the  same  direction.     In  Fig.  9, 

ve  n  shows  the  current  passing  through  S  ,  and  the  consequent 

'-'netic  flux  through  the  corresponding  transformer  core.     Curve 

'lows  similarly  the  induction  in  the  core  of  the  second  transformer. 

"•   total   mairnetic   induction   for   both   trunsfonmrs  is  shown  in 

'  vc  c.     It  will  be  seen  that  during  the  time  of  a  singi  >  alternation 

'he  supply  current  there  are  two  maxima  and  two  iiiimima  of  the 

'-'netic  induction  in  the  transformer  cores.     It  is  therefore  clear 


that  there  wiU  be  produced  m  the  circuit  contaming  the  two  second- 
aries a  current  of  double  frequency  although  the  wave-form  of  this 
current  will  be  noticeably  distorted  hi  view  of  the  non-sinusoidal 
character  of  the  magnetic  induction. 

If  it  ij  desired  to  draw  any  appreciable  amoimt  of  energy  from  the 
frequency  changer,  the  inductance  L  and  the  capacity  (J  are  con- 
nected in  series  with  the  two  secondaries,  thereby  brmging  that 
circuit  to  resonance  with  the  double  frequency.  Zenneck  has  done 
a  considerable  amoimt  of  valuable  work  along  these  lines  and  has 
found  these  cells  to  be  usable  at  radio  frequencies.  However,  the 
passage  through  them  of  considerable  energy  is  attended  with  certain 
difficulties  based  on  excessive  heating  and  deterioration  of  the  elec- 
trodes. Usmg  a  cell  havmg  lead  and  aluminium  electrodes  in  a  5  per 
cent,  solution  of  ammonium  phosphate,  Zemieck  has  demonstrated 
the  production  of  the  double  frequency  in  an  admirably  clear  way  by 
the  Lissajous  figures.  A  Braun  tube  oscillograph  was  employed. 
Near  the  cathode  stream  were  placed  two  mutually  perpendicular 
coils,  one  of  which  was  connected  to  the  primary  cu'cuit  of  the 
frequency  trarLsformer  and  the  other  to  the  secondary  circuit  thereof. 
The  familiar  Lissajous  "  figure  of  eight,"  which  signifies  a  ratio  of 
frequencies  of  two  to  one,  uumediately  appeared  on  the  screen 
(Fig.  9). 

(To  be  concluded.) 
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(Co))cliided  front  p.  423) 

In  our  last  issue  we  gave  extracts  from  the  annual  report  of 
the  Executive  Committee.  The  following  extracts  are  taken 
from  the  I'eport  of  the  Director  for  the  year  ended  March  31, 
1915  :— 

Physics  Dbfaetment. — I.  Electeicity. 

Absolute  Meamirement  of  Resistance. — In  .July  Dr.  Giebe  and  Dr. 
Schultze,  of  the  Reiohsanstalt,  paid  a  visit  to  the  Laboratory,  the  former's 
visit  extending  over  about  three  weeks.  Dr.  Giebe  had  been  occupied  at 
the  Reichsanstalt  in  the  absolute  measurement  of  resistance,  and  he 
brought  with  him  a  resistance  coU,  the  absolute  value  of  which  iie  had 
measured.  The  coil  was  compared  with  the  N.P.L.  wire  standards  of 
resistance,  and  its  absolute  value  directly  determined  with  the  Lorenz 
apparatus.  From  the  results  we  have  :  One  international  ohra=  1-O00o2 
ohms  (10"  C.G.S.  units),  a  result  identical  with  that  obtamed  with  the 
apparatus  in  I9I.3. 

Wire  Resistance  Standards. — As  usual,  the  wire  resistance  standards 
of  the  Laboratory  have  been  kept  under  close  observation.  With  regard 
to  the  main  hermetically  sealed  standards  the  changes  in  resistance 
during  the  year  do  not  amoimt  to  1  part  in  100,000,  except  in  the  case  of  a 
10,000-ofara  coil.  The  main  low  resistance  standards  are  not  hermetically 
sealed,  and  these  show  much  greater  variations.  Other  hermetically 
sealed  coils  of  manganin  of  nominal  resistance  1  ohm  also  show  marked 
changes  in  resistance  ;  these  coils  were  made  in  1908,  and  the  changes  in 
them  ajipear  to  be  due  to  structural  change  in  the  manganin. 

Standard  Crll.i. — The  investigation  of  the  Weston  normal  cell  has  been 
completed  during  the  year,  and  the  results  are  being  prepared  for  )>ublira- 
tion.  In  view  of  the  fact  that  at  the  |)resent  time  a  large  number  of 
Weston  cells,  valued  at  several  thousands  of  jiounds,  are  in  regidar  use,  it 
was  essential  lo  ascertain  the  cause  of  the  slight  irregularities  which  are 
known,  in  many  cases,  to  exist.  It  was  pointed  out  in  last  year's  report 
that  the  mere  hydrolysis  of  mercurous  sulphate  does  not  alTord  a  com))lete 
explanation  of  the  changes  commonly  observed,  and  that  there  was  evi- 
dence of  another  disturbing  agency.  The  result  of  la.st  year's  work  indi- 
cates that  complex  ions  exist,  not  only  in  solutions  of  cadmium  sulphate, 
but  also  in  solutions  containing  mercurous  sulphate  and  cadmium  sul- 
phate. In  the  latter  case  it  appears  probable  that  a  molecule  of  HgjSO, 
attaches  itself  to  an  ion  of  SO,.  One  great  difficulty  in  the  work  was  the 
correct  estimation  of  the  acidity  of  many  of  the  solutions.  An  acidity  of 
I  part  in  10,000  has  in  many  instances  a  marked  (tliii\igh  usually  tem- 
porary) etTect  on  the  concentration  of  the  mercury  ions,  and  in  conse- 
(|uence  the  preparation  of  neutral  solutions  was  essential,  A  siunnuiry 
of  the  experiments  made  is  gi%'en  below  : — 

1  The  solubility  of  cadmium  sulplialc  in  water  at  various  tempera- 
tures. 

2.  The  conductivities  at  20°('.  of  cadmium  sulphate  solutions  of  various 
concentrations.  The  results  are  of  c(uisiderab!e  interest,  the  conduc- 
tivity l)eint!  a  maximum  when  llw  (roncentralion  is  about  00  per  cent,  of 
that  corres|Kmdini»  with  a  saturated  Mohition.  A  saturated  solution  has 
the  sanu'  rnnduclivity  as  asohidon  of  about  0-27  times  the  concent  ration, 
ond  on  miviiiK  e(|ual  volumes  of  t  hesc  solut  ions  the  mixture  has  a  conduc. 
tivity  gre»t(rr  than  (hat  of  either  of  the  ori)(iual  solutions.  A  modified 
Stroud  bridge  was  usifd  for  I  hese  meaHiirenients. 

.3.  The  K.M.  I''.s  of  concentration  cells,  one  limb  containing  a  saturated 
solution  of  eatlmium  sulphate  ond  the  other  a  weaker  solution  of  the 
same  salt.     Kleclrodes  of  caflmium  amalgam  were  employed. 

4.  The  K.M.F.s  of  cells  with  solutions  nmilar  to  those  in  (3),  except 
that  mercurous  sulphate  wax  present  in  excess.  Mercury  electrodes  were 
used. 
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-5.  The  solubility  of  mereuroiis  sulphate  in  water  and  acid  solutions,  the 
noltnality  of  the  acid  varying  from  0005  X  to  10  N. 

6.  The  solubility  of  mercurous  sulphate  in  cadmium  sulphate  solutions 
of  rarying  concentrations  :  (a)  In  the  absence  of  acid  ;  (6)  in  the  presence 
of  acid. 

7.  The  change  in  the  E.M.F.  of  a  Weston  normal  cell  when  the  acidity 
of  the  solution  is  varied  (a)  in  the  positive  limb  ;  (b)  in  the  negative  Umb  ; 
and  (c)  throughout  the  cell.  It  is  of  interest  to  note  that  when  the  solu- 
tion in  the  positive  limb  is  made  up  with  normal  sulphuiric  acid  (1  part  of 
acid  to  48  of  water)  the  E.5I.F.  is  dinrinished  by  001030  volt :  that  when 
the  solution  of  the  negative  Umb  alone  contain.s  this  quantity  of  acid 
the  E.  JI.F.  is  increased  by  000965  volt ;  and  when  the  whole  of  the  solu- 
tion in  a  cell  is  made  up  from  normal  acid  saturated  with  cadmium  sul- 
phate the  E.M.F.  is  diminished  by  000065  volt. 

8.  The  extent  of  hydrolysis  of  mercurous  sulphate  in  water  and  in 
cadmium  sulphate  solutions  of  varying  concentration. 

In  addition,  a  very  large  number  of  cells  have  been  constructed  with 
materials,  some  normal,  some  hydiolysed,  some  acid.  Observations  on 
these  cells  have  been  regularly  made.  A  review  of  the  results  obtained 
indicates  that  a  cell  will  decrease  in  E.M.F.  if  the  depolariser  is  partly 
hydrolysed,  the  rate  of  change  depending  on  the  extent  of  hydrolysis  in 
the  layer  of  salt  next  to  the  mercury  surface.  The  formation  of  complex 
ions  leads  to  an  increase  of  E.M.F. ,  but  the  mercury  ion  concentration 
diminishes  somewhat  rapidlj'  in  the  presence  of  a  large  surface  of  mer- 
cury. A  cell  containing  a  small  quantity  of  free  acid  with  a  gre)-  de- 
polariser (the  grey  colour  being  due  to  the  presence  of  minute  globules 
of  m  crcury)  appears  to  be  the  most  constant  form  of  cell. 

Internalional  Comparisons  of  Standards. — Apart  from  the  comparison 
of  the  Ecichsanstalt  coU  with  the  N.P.L.  ri -i     i  '     '      In  re  has 

been  no  international  comparison  of  wire   i  during 

the  year.     In  Japan,  the  five  mercury  resi,~;  i  i  ;■    at  the 

N.P.L.  for  the  Elcctroteelmical  Laboratorj'  at  luki^i  ha  v.-  tn-vn  compared 
with  five  mercury  resistance  tubes,  the  whole  of  the  constants  of  which 
have  been  determined  in  Tokio.  The  mean  difference  between  the  N.P.  L. 
resistance  tuljes  and  those  of  Japan  is  8  parts  in  1,000,000.  This  agree- 
ment is  most  satisfactory. 

During  the  year  four  Weston  cells  were  brought  to  Tcddinjton  from 
the  Bureau  of" Weights  and  Measures  at  Petr.r-ial      T  i  E.M.F. 

of  these  agreed  with  the  mean  E.M.F.  of  the  X  I M ,  within 

1  part  in  100,000,  but  twoof  thecellsshowcd  >liulit  i.  '   .  ts.     A 

few  N.P.L.  cells  have  been  forwarded  to  Petrograii,  \\  u  hm ji'>u  ami 
Tokio  for  comparison  with  standard  cells  at  these  places,  Km  t  In  n  -ults 
are  not  yet  to  hand.  Comparisons  with  three  cells  from  tin-  I'.. .aid  uf 
Trade  have  also  been  made,  the  agreement  betwcn  tlv>i-  and  the  X.F.L. 
standard  cells  Ijeing  within  15  microvolts.  \"irv  -liulit  hysteresis  effects 
were  observed  in  these  cells,  which  were  made  at  th.   X.I'. L.  in  1911. 

ifagnelomeler. — The  new  magnetometer,  towards  the  cost  of  which 
Prof.  Schuster  generously  gave  £100,  is  practically  complete. 

Matjneiographs. — The  magnetographs  for  measuring  the  changes  in 
H  and  D  are  described  in  the  "Proceedings"  of  the  Physical  Society 
for  August,  1914.  The  horizontal  instensity  instrument  proved  to  be 
so  sensitive  to  sudden  small  changes  in  H  that  an  investigation, 
theoretical  and  experimental,  was  made  of  the  instrument.  The  result 
wa-s  verv'  gratifj'ing,  and  clearly  showed  that  changes  as  small  as  0-l7 
(one-millionth  of  the  C.G.S.  unit  of  magnetic  intensity),  lasting  for  one 
second,  could  not  only  be  detected  but  evaluated. 

In  connection  with  the  electrification  of  the  London  &  South-Western 
Railway,  an  arrangement  was  made  with  the  company  to  measure  the 
variations  in  H  and  D  on  certain  daj's  during  a  ])eriod  of  six  months. 
During  this  ()oriod  51  one-hour  records  of  the  changes  in  H  and  51  one- 
hour  records  of  the  changes  in  D  were  made.  In  addition,  eight  records, 
each  showing  the  variations  in  H  over  a  jicriod  of  approximately  24  hours, 
were  ma<le  ;  each  of  these  latter  records  is  over  30  ft.  in  length.  The 
records  show  that  the  suddm  changes  in  H  due  to  earth  currents  pro- 
duced by  the  local  electric  tramway  system  are  in  general  of  the  order  of 
3-/.  The  midden  variations  in  the  declination  are  of  the  order  of  2'. 
There  apjwars  to  be  no  particular  connection  between  the  state  of  the 
surface  of  the  ground — i.e.,  whether  wet  or  dry — and  the  magnitude  of 
the  disturbances. 

fii'liirlrincc  MnamremmU. — An  inductoracter  with  a  wide  range  of  self- 
iiidiiclance  has  Ixjcn  constructed.  Its  highest  range  is  from  0-7  up  to  6 
niiliihinries,  but  by  putting  all  the  four  coils  in  parallel  a  range  of  45  to 
3W>  mierohinries  is  obtained.  As  the  in.strunicnt  is  intended  mainly  for 
high-freqiu-ticy  work,  the  coils  are  fiat  and  only  two  wires  in  thickness. 
The  distributed  capacity,oven  for  the  minimum  inductance,  is  not  exces- 
»ive. 

A  series  of  ex))criments  were  made  in  collaboration  with  the  Phy- 
dikali.scIi-Teehnische  Reichsanstalt.  Two  standard  self-inductance  coils 
Ml  n.   I.riiiight  over  from  Charlottenburg  by  Dr.  Cicbe,  and  numerous 

■  ■ii|iiiii?ion8  wen-  made  between  these  and  the  secfmdary  standard  of 

■  '     i!  in  In.  I,,,,'.  ,,f  iIm- Laboratory.     The  coils  (A56()  anil  No.  683,55'.l) 

'10  and  .'iO  millilienries  rcs(K;ctively.     They  con- 

1  wiri'  wound  in  many  layers  .on  marble  bohbins, 

1  imraflin  wax  after  winding.     Their  temperature 

11  in.liiflanr.)  were  r.spcclively  of  the  order  of   — IH 

11  l.CHlO,(MM)  )HT  cliynr  C'.,  nn<l  h.Miee  the  presence  of  the 

liierd  Hniiii'  uncerliiiiity.  particularly  as  the  weather  was 

iig  the  leslH,  till'  room  teniperalnrc  on  one  occasion  being 

■   ''oilii.  our  miiliinl  iiiduetnuieler  L  189.  was  compared  (at 
"ii.l-ri.iiirr)  with   llii-   iimrl.j.-  laleiilate.l   stanrinrd,    L   191.   using 


alternating  current  of  100  f^-  per  second.  The  result  was  in  agreement 
with  former  comparisons  to  within  1  part  in  100,000.  The  P.T.R.  coils 
were  then  compared  agamst  the  inductometer,  usms  (a)  an  equal  arm 
bridge  for  the  lower,  and  (6)  a  5  :  1  ratio  for  the  higher  coil.  Bridge  (o) 
is,  from  its  nature,  more  accurate  tlian  (6),  as  the  nearly  equal  ratio  arms 
can  be  interchanged  to  eliminate  residual  inductances  and  other  inequali- 
ties. On  the  other  hand,  the  inductonieter  reading  in  (a)  was  only  about 
5,000-0,  while  in  (6)  it  was  10,000-0  :  thus  the  aceuracv  of  reading  was  of 
the  order  of  1  in  50,000,  and  in  1  in  100,000  in  the  two" cases  respectively. 
The  temperature  coefficient  of  the  inductometer  is  about  + 10  in  1,000,000 
per  degree  C.  As  a  very  sensitive  \ibration  galvanometer  of  low  resist- 
ance was  used,  the  sensitivity  was  greater  than  the  aceuracv  of  reading 
the  scale,  a  difference  of  1  in  1 ,000,i_K)0  giving  an  appreciable  defiection. 
The  frequency  was  in  all  cases  100  a.  per  second,  and  the  cun-ents  carried 
by  the  cods  (a)  0-1  ampere  and  (lA  0-06  ampere  respectively.  A  number 
of  observations  were  made  on  each  coil  at  various  temperatures  ranging 
from  16°C.  to  22°C.  The  coil  of  higher  inductance  gave  results  which 
were  consistent  among  themselves  :  those  obtained  from  the  lower  coil 
were  slightly  variable,  but  the  exiierimcnts  were  insufficient  to  locate 
the  cause.  No  variability  or  imcertainty  could  be  detected  in  the 
inductometer.  " 

Standard  Mutual  Inductance. — The  dimensions  of  the  primary  standard 
of  mutual  inductance  (L  191)  were  aU  carefully  re-measured  by  Mr. 
Attwell  in  the  Metrology  Division,  using  the  new  mea.suring  machines. 
The  measurements  were  much  more  elaborate  than  the  original  ones  made 
in  1908,  and  the  probable  accuracy  is  much  greater.  In  order  to  allow 
the  new  measiuements  to  be  made,  the  paraffin  wax  which  covered  the 
windings  was  removed  by  repeated  washing  in  petrol.  The  mutual 
inductance  was  very  carefully  measured  against  the  secondary  standard 
(inductometer)  before  the  removal  of  the  wax,  and  these  measiu-ements 
were  repeated  afterwards.  To  keep  a  check  on  the  inductometer.  at  the 
same  times  tests  were  made  on  a  very  invariable  pair  of  coils  wound  on 
one  marble  bobbin  immersed  in  paraffin  oU.  The  windings  were  of 
copper  and  aluminium  wire,  and  the  temperature  coefficient  of  their 
mutual  inductance  was  small  and  definite  (about  7  in  1,000,000  per 
degree  C).  These  check  tests  showed  that  the  inductometer  behaved 
consistently.  The  primary  standard  showed  a  decrease  of  about  5  parts 
in  100,000  due  to  the  removal  of  the  |)araffin.  The  measurements  of  the 
geometrical  dimensions  are  fully  discussed  m  the  Report  of  the  Metrology 
Division  (p.  84).  The  value  now  found  for  the  mean  diameter  is  about 
5  parts  in  100,000  greater  than  that  fomid  in  1908  ;  while  the  axial 
lengths  are  about  1  in  10.000  greater. 

The  calculations  were  repeated  (by  two  methods)  and  included  correc- 
tions for  the  conicality  and  for  small  periodic  variation  in  the  pitch.  The 
apparent  changes  in  the  diameter  and  the  axial  length  so  compensate 
one  another  that  the  final  value  for  the  m\itual  inductance  is  lO-OH?, 
millihenry,  which  isalmost  ideuticarwith  the  oldValue  (lO-OKSs). 

Mrasiirement  of  Large  IIhih-Fre<iiirnrii  Curre.nl.'>. — It  is  compara- 
tively easy  to  measure  small  currents  (up  to  0-1  or  0-2  ampere)  at  the  higli 
frequencies  such  as  are  used  in  wireless  telegraphy.  With  currents  of 
1  to  10  ami^eres  and  upwards  there  is  much  more  dithculty.  Several  methods 
of  measuring  such  currents  were  investigated.  As  an  intermediary  instru- 
ment of  comparison  a  thermopile  with  a  separate  heater  of  thin  wire  was 
immersed  in  paraffin  oil,  and  tliis  allowed  the  range  of  measurement  to  be 
extended  with  safety  to  5  amjjcres.  The  >ise  of  air  core  current  trans- 
formers, suggested  several  years  ago  by  Mr.  T.  L.  Eckersley,  was  found 
to  give  very  accurate  results  up  to  frequencies  as  high  as  2,000,00ti  -u 
per  second  (X=150m.)  when  the  damping  of  the  oscillations  is  not  exces- 
sive. Under  the  same  conditions  it  was  also  found  that  small  iron-cored 
transformers  gave  excellent  results,  the  ratio  of  transformation  being 
practically  equal  to  the  inverse  ratio  of  the  turns,  when  the  thenn.il 
ammeter  in  the  secondary  circuit  has  reasonably  low  resistance.  Curn  i  ' 
transformers  of  this  kind  are  quite  suitable  for  very  large  high-frcqucin 
currents. 

Magnet  Steel. — Progress  has  been  made  with  the  research  on  magnet 
steel  which  is  being  carried  out  for  the  Institution  of  Electrical  Engineers. 
Test  pieces  have  been  tiirned  from  all  the  samples  received,  and  complete 
chemical  analyses  have  also  been  made.  For  the  determination  of  the 
thermal  magnetic  change  points,  a  special  furnace  has  been  set  up  with 
independent  heating  and  magnetising  coils.  The  magnetic  condition  of 
the  rod  is  determined  by  means  of  a  search  coil  (protected  by  a  wain 
jacket)  connected  to  a  ballistic  galvanometer.  The  research  is  still  m 
progress. 

ELECTROTEOHinCS.  ^ 

I'nlt  nf  Light. — The  new  realisation  of  the  pentane  unit  of  light    m 
electric  sub-standards  is  now  complete,  and  the  results  are  included  in   i 
Pap<'r  which  was  read  in  March  before  the  Physical  Society.     The  elm  I 
points  of  interest  in  this  are  the  agreement  of  the  miit  so  obtained  \(  h  h 
the  original  N.P.L.  unit  of  candle-powor  to  within  less  than  01  iier  cci  i 
and  the  information  allorded  as  to  the  corrections  to  the  lamp  for  i\l  m 
spheric  clianges.     An  analysis  of  the  results  has  shown  that  the  chan 
of   candle-power   which   are   iisiially   ascrilx'd   to   the   humidity  of   ili- 
atnuisphere  may  in  part  lx>  dui'  tn  changes  of  temperature.     As.  howi  \  ■  i 
in  practical  use  changes  of  otmospln-rio  humidity  (nvea.sured  voliimi m 
cally)  are  largely  caused  by  changes  of  temperature,  the  tisual  method  .■! 
analysing  the  results  docs  not  readily  permit  tho  two  elTeets  to  be  dif 
ferentiated. 

The  work  on  sets  of  higher  cniciency  lamps,  mentioned  in  piTvi""- 
reports,  hn,s  now  been  completed  u]i  to  the  set  running  at  1-5  watts  p.  i 
candle.  Tho  results  of  lhe.«c  cascade  determinations  have  been  annl\s''l. 
and  show  a  iirobable  error  of  about  0-25  [kt  cent,  for  the  value  of  the  null 


THE  ELECTRICIAN,  JULY  2,  1915. 


465 


held  in  lamps  which  work  at  1  -5  watts  per  candle.  The  direct  comparison 
li.tween  the  fundamental  set  and  that  running  at  ]•")  watts  per  candle 
JIM-  the  same  result  as  that  by  the  cascade  met  hod  within  the  error  of  the 
.  piTiniont.  All  these  determinations  wore  made  with  the  Lummer- 
Ui.ulhun  photometer  head.  Attempts  to  make  tlic  same  determination 
M  itii  a  flicker  photometer  did  not  yield  results  of  an  accuracy  com|)arable 
«ith  that  obtained  with  the  Liimmer-Brodhun  pliotometur  head,  and 
were  not,  therefore.  |iroc(  irlid  with. 

All  the  sets  of  suli  MamlinK  (si.\  in  number)  are  now  defined  by  the 
temperature  at  win- li  tlnii  I i laments  operate.  The  group  of  lamps 
having  light  of  tlic  r-ame  tul.mr  as  that  from  the  pentann  lamp  operates 
at  l.filOC"..  whilst  that  rvmning  at  1-5  watts  per  candle  (approximately) 
has  an  operatin.;  temperature  of  2,;iOO°C.  Experiments  are  now  in  hand 
to  continue  tlie  seriis  by  means  of  gas-filled  standard  lamps,  up  to  an 
ftiicienc)-  of  O'ti  watts  jicr  candle. 

The  expel iniriital  work  in  this  connection  indicates  khat  if  in  optical 
pyrometers  ident  ity  of  colour  were  made  the  criterion,  instead  of  equality 
in  the  amount  of  light  Hux  radiated  from  unit  area,  the  black  body  tcm- 
IK'raturc  so  determined  would,  in  some  cases  at  least,  be  mucli  more  nearly 
the  true  temperature  than  in  determinations  made  In'  existing  means. 
The  method  is  shown  to  be  correct  for  melting  ])latinum  radiating  in  the. 
open,  which  departs  greatly  from  the  black  body  condition.  Tlie  work 
has  led  to  the  formulation  of  the  following  expressions  connecting  the 
lumens  per  watt  of  carbon  and  tungsten  lamps  and  the  temperature  of 
their  filaments  : — 

Log,„L/W  =  21-51  -4-58  log,„  T-18.5  Iog,„  (1  +1.55 /T) 
Logi(,L/W=23-3l2-5-l    logmT-lSo  log,„  (1  +  Ii5.5/T). 

Experiments  were  made  at  the  same  time  to  determine  the  colour  of 
lii'ht  from  molten  platinum,  as  bearing  on  the  u.sefulness  of  the  V;olle 
-tandard  of  light  for  practical  photometry.  The  colour  of  light  from 
molten  platinum  was  found  to  be  identical  with  that  from  a  carbon 
filament  glow  lamp  operating  at  4'75  watts  per  mean  spherical  candle, 
corresponding  with  about  3-8  watts  per  mean  horizontal  candle. 

Measurements  and  investigations,  &c.,  in  connection  with  the  Home 
Office  Committee  on  Factory  Lighting  have  again  occujiied  much  of 
the  time  and  attention  of  the  department. 

Kkctrutechnicf. — Two  new  water-tube  resistances  of  0-001  ohm  to  carry 
normally  2,000  amperes  with  an  overload  to  3,000  amperes  have  been 
eomjjletcd  and  taken  into  regular  u.se  during  the  year  ;  also  a  set  of  three 
1)114  ohm  tubes  for  500  amperes.  The.se  complete  the  standard  resistances 
T'-(niired  at  present  for  large  currents,  and  it  will  be  of  little  use  extending 
t  he  range  and  building  resistances  for  6,000  amperes  unt  il  the  transformer 
ra]")acity  for  obtainmg  large  currents  has  been  increased.  Some  useful 
r(-sistances  have  also  been  made  up  for  currents  up  to  25  amperes,  con- 
^i^ting  of  resistance  wire  wound  on  frames,  with  air  cooling.  The  wire 
ilk  covered  and  again  silk  wound  into  parallel  twin  wires,  so  rendering 
inductance   as  low  as  possible.     Each   wire  is  arranged   to  carry 

'  ampere,  dropping  2  volts  across  the  terminals.  As  many  of  these 
I'  tiL-'ths  as  necessary  are  put  in  parallel  to  make  up  a  resistance  of  the 
r(i|iiired  magnitude.  They  will  replace  the  resistances  which  have  been 
used  hitherto  for  smaller  currents,  and  which  consisted  of  a  network  of 
some  20  exceedingly  fine  bare  manganin  wires  in  parallel  stretched 
Jietween  terminals  and  immersed  in  oil.  The  large  cooling  surface  and 
low  inductance  of  these  left  nothing  to  be  desired,  but  with  the  very  fine 
wire  transmitting  heat  rapidly  to  the  oil  sufficient  constancy  could  not  be 
"litained.  although  every  effort  was  made  to  protect  tile  alloy  with 
xainish.  A  gradual  change  has  been  taking  place  in  the  resistance 
values  for  several  years,  and  It  has,  therefore,  been  decided  to  discard 
them  for  use  in  routine  work,  where  the  application  of  corrections  is  to  be 
avoided  wherever  possible. 

The  new  three-phase  switch  for  operating  the  electrostatic  wattmeter 
on  three-phase  circuits  uji  to  20,000  volts  has  been  in  use  thro\ighout  the 
year,  and  three.])liase  meters  have  been  tested  for  accuracy  with  both 
their  current  and  potential  transformers.  This  rejiresents  a  considerable 
step  forward  in  asR\iring  the  highest  possible  overall  accuracy  of  meters 
for  large  powers,  and  has  also  helped  to  accelerate  the  operation  of  testing 
them. 

At  present,  for  lack  of  suitable  dividing  resistances,  it  has  not  been 
pfissible  to  use  this  switch  on  circuits  above  (),600  volts.  Nor,  in  fact, 
have  singlc-pha.se  tests  to  the  best  accuracy  been  possible  above  11,000 
volts.  For  this  rea."on  resistances  have  now  I)een  put  on  order  to  in- 
erease  the  range  of  the  highest  i)recision  tests  up  to  abcuit  40,000  volts, 

I  at  the  same  time  to  permit  three-phase  meters  to  be  tested  with  their 
I'  ntial  transformers  up  to  Il.tXK)  volts. 

A  number  of  tests  have  Ixeii  made  on  the  smaller  sized  Rwitches  fo 

ilc-lerminc  their  rating.     The  principle  followed  in  carrying  out  these 

tests  is  to  a.scertain  the  current  a  switch  just  fails  to  break  at  different 

voltages,  and   also  the   current    which   produces  a   "  flare  "   on   break. 

^'iirves  can  then  Ix-  drawn  connecting  voltage  anil  maximum  current. 

I'll  curves  show  that  a  .W  per  cent,  incrca.se  of  voltage  Is  much  more 

"ting  than  a  .50  \nT  cent,  increase  of  current.      In  breaking  a  circuit 

'h  constantly  increasing  currents  a  point  is  reached  when  the  arc  is 

'WTi  out  far  enough  to  briflge  the  contacts.      As  a  rule,  when  this  point 

"■ache<l.  there  is  a  marked  in<Tea.He  in  the  tendency  to  flare — the  arc 

"mes  more  the  character  of  a  Hame,  and  lasts  for  a  longer  iKrrioil.     It 

II  continue  to  break  the  circuit ,  however,  Ix-yond  this  point  :    but  in 
'dilepole  enclosed  switches  the  presence  of  a  flaming  arc  on  breaking 

-  a  source  of  danger,  since  short-circuits  often  occur  through  the  agency 
"'  'his  flame  :  generally,  therefore,  the  point  of  flaring  nmrks  the  maxi- 
iiiuiii  possible  breaking  current  for  such  switches. 

/Iialliig  of  Buried  f'«W«s.— This  research,  in  spile  of  the  large  increase 
111  the  teat  work  and  the  doorcase  in  the  staff,  has  made  go*xl  progress 


during  the  year.  The  experimental  work  was  commenced  at  Bristol,  a 
series  of  tests  extending  over  a  jjeriod  of  three  weeks  being  carried  out 
on  a  number  of  caliles,  of  size  ranging  from  0-1  sq.  in.  to  0-3  S(|.  in.,  laid 
direct  in  the  ground.  The  supply  was  alternating  current,  and  on  one 
of  the  larger  cables  tests  were  made  with  frequencies  of  50  and  !)3  cycles 
per  second. 

For  the  measurement  of  the  resistance  of  the  conductor  a  double  bridge 
method  was  used,  a  small  continuous  current  being  sujierimposed  on  the 
alternating  current  by  means  of  an  accumulator  connected  in  .scries  with 
the  .secondary  winding  of  the  transformer.  This  method  ])roved  to  be 
quite  satisfactory,  allowing  of  mean  observations  being  taken,  with  the 
portalde  apparatus  used,  to  an  accuracy  of  0-1  per  cent. 

Other  tests  were  made  at  St.  Marylebone  with  some  2  sq.  in.  machine 
feeder  cables  when  carrying  their  normal  load  of  from  2,000  to  2.400 
amperes,  and  at  Wolverhampton  with  two  cables,  one  laid  solid  in 
bitumen  and  the  other  drawn  into  a  duct. 

Heiit. — At  the  fifth  general  conference  of  weights  and  measures,  held  at 
Paris,  (!)ctober,  1913,  ceitain  resolutions  were  adopted,  as  the  result  of 
which  the  National  Physical  Laboratory  adopted  as  its  fundamental 
scale  of  temperature  the  Centigrade  thermodynamic  scale.  In  (n'der  to 
realise  this  scale  conveniently  with  the  highest  accuracy  the  hydrogen 
thei'mometer  is  used  between  0  deg.  and  100  dcg.  The  platinum  thermo- 
meter is  used  for  other  temperatures.  The  temperature  T  on  the  inter- 
national scale  is  deduced  from  the  resistance  of  the  platinum  thermometer 
by  the  formula 


T-(,„= 


where  (j,t=  100  X  (R  — R„)/(R,„o-R(,),  and  R.R,  and  Rjj„  are  the  observed 
resistances  of  the  thermometer  at  temperatures  T,  0  and  100  deg.  respec- 
tively. The  platinum  of  which  the  thermometer  is  made  shall  be  of  such 
degree  of  purity  that  the  value  of  5  in  this  equation  shall  not  be  greater 
than  1-52  and  Rj|,j/R„  shall  not  be  less  than  1-380. 

One  of  the  features  of  the  work  on  resistance  thermometry  during  the 
year  has  been  the  installation  of  an  equipment  for  use  with  platinum 
thermometers  with  potential  leads.  This  type  of  thermometer  has  .some 
advantages  over  the  usual  compensated  Callender  type,  when  emiiloj'ed 
at  fi.xed  temperatures,  which  can  be  maintained  sufficiently  steady  to 
allow  the  necessarj'  commutations  to  be  made,  since  under  these  con- 
ditions the  resistance  of  the  leads  is  totally  eliminated.  A  sUuly  is  in 
progress  concerning  the  influence  of  constructional  details  on  the  indica- 
tions of  thermometers  of  various  types. 

The  Laboratory  has  re)ieatedly  been  asked  to  determine  coefficients  of 
expansion  of  metals  and  alloys  up  to  high  temperatures.  For  this  purpose 
a  simple  apparatus  (shown  in  detail  in  the  Report)  was  devised  last 
year  by  Dr.  Harker  for  use  up  to  a  maximum  temperature  of  about 
800  deg.  with  specimens  consisting  of  metal  rods  uj)  to  15  mm.  diameter 
and  50  cm.  long.  It  consists  of  a  closed  quartz  tube  about  84  em.  long, 
with  re-entrant  lower  end.  The  specimen  to  be  tested,  of  total  length 
50  cm.,  is  turned  down  at  each  ctul  for  20  mm.  and  carries  grajihite  collars 
clo.sely  fitting  the  narrower  |iortions.  A  second  quartz  tube  with  closetl 
ends  rests  on  the  up[)er  end  of  the  specimen  and  slides  freely  in  the  laiger 
tube.  Mcasinemcnts  are  made  by  a  micrometer  at  one  end,  i«\d  vapour 
baths  are  used  for  heating.  The  apparatus  was  used  during  the  year  for 
the  determination  of  the  ex|)ansion  of  some  bars  made  of  alloys  used  by 
a  firm  manufacturing  boiler  fittings.  The  results  obtained  for  these 
materials  showed  ill  each  case  that  the  coefficient  of  expansion  over  the 
range  0°C. — 500''C.  is  very  apiireciablv  greater  than  the  value  between 
0"C.  and  .50"C!. 

The  British  Portland  Cement  Co.  submitted  to  the  Laboratory  some 
considerations  relating  to  the  thermal  balance-sheet  of  cement  kilns, 
and  the  work  involved  a  certain  amount  of  investigation  as  to  the  general 
question  of  the  loss  of  heat  from  hot  surfaces  and  its  prevention  by 
thermal  insulators  or  other  means. 

One  of  the  first  points  to  be  investigated  was  the  variation  of  heat  loss 
with  character  and  colour  of  a  surface.  The  effect  of  various  paints  and 
other  coatings  on  the  total  emissivity  was  first  investigated,  particularly 
with  a  view  to  the  possibility  of  diminishing  a|)prcciably  by  some  sulli- 
eiently  cheap  jirocess  the  radiation  from  a  surface  whose  emissivity  was 
nearly  that  of  a  black  body.  As  all  methods  of  imparling  to  the  metal 
a  smooth  and  bright  reflecting  surface  were  impracticable  by  rea-son  of 
cost,  a  study  was  ma<le  of  the  different  processes  for  metallising  the 
surface  by  ap)ilieatioii  of  metallic  paint  or  by  the  new  spray ']irocess. 

As  instances  of  the  nature  of  the  results  obtained,  may  Ix;  mentioned 
first,  that  over  the  range  of  temperatures  met  with  in  steam  engineering 
the  true  radiation  loss,  this  fraction  di'pen<lent  on  the  nature  of  the  sur- 
face, is  approximately  half  the  total  loss  in  pipes  of  ordinary  iron  under 
the  usual  conditions,  and,  sccoixUy,  that  the  true  radiation  from  an  iron 
surface  may  be  diminished  to  one-half  of  its  normal  amount  by  suitable 
application  of  a  coating  of  aluminium  paint,  and  even  to  a  less  finelioii 
by  the  iiH-lal  spray  process.  These  conclusions  have  an  important 
application  to  engineering  problems.  Thus,  for  example.  th(^  u.seful 
rafliant  heat  reaching  the  eentn-  of  a  room  from  radiators  rounil  tin- 
walls  is  diminished  to  one  half  of  its  proper  value  by  the  addition  of 
the  customary  coaling  of  nhiminiuin  paint  —i.e.  the  "  efficiency  "  of  the 
radiator  as  an  emitter  of  radiant  hent  is  reduced  to  one-half. 

On  the  other  hand,  the  application  of  metallic  paint  li>  the  unlaggeil 
portions  of  hot  surfaces,  such  as  the  Ixiiler  fronts  in  the  stokehole  of  a 
battleship,  should  materially  increa,se  tin-  comfort  of  the  stokers  working 
in  confined  spaces,  since  it  would  iliminish  to  half  value  the  true  radiation, 
which  is  uninniiencerl  by  any  amount  of  artificial  ventilation. 

Thrrmiil  Coiulnctirilii  nf  [Irfrartori/  MiilmaU. — An  investigation  was 
carried  out  on  the  tliennal  conductivity  of  some  firebricks  and  of  some 
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special  heat  insulating  bricks  made  of  cUatomaceous  earth.  The  ex- 
jieriment.s  were  made  on  large  slabs  12  in.  long  by  9  in.  wide,  and  varj-ing 
in  thickncs.s  from  1  in.  to  3  in.  Experiments  over  different  ranges  \ip  to 
a  maxinnun  temperature  of  1,000°C.  showed  that  with  some  materials 
there  is  a  large  increase  in  the  conductivity  with  temperature,  and  that, 
therefore,  if  values  of  the  conductivity  determined  at^low  ranges  are 
extrapolated  to  high  tem|x>ratures  the  rcsidts  obtained'may  be  greatly 
in  error.  As  refractories  are  used  in  the  industries  at  temperatures  up 
to  l,600°r.  or  l.SOO'C,  it  is  desirable  that  direct  determinations  of 
their' thermal  conductivity  should  be  made  at  much  higher  temperatures 
than  has  hitherto  Ix'cn  the  practice. 


ON  AN  UNBROKEN  ALTERNATING  CURRENT  FOR 
CABLE  TELEGRAPHY.* 

BY  LIErT.-COLOXKL  O.   O.  .SQriER,  PH.D. 

Summari/.—Thc  author  describes  a  .system  of  submaline  cable  tele- 
graphy in  which  a  low  frequency  (4  to  10  cycles)  sine  current  is  allowed 
to  flow  continuously  through  the  cable.  The  signals  are  made  by  varying 
the  amplitude,  the  variation  in  the  imjx-dance  being  made  at  the  moment 
when  the  current  is  zero,  with  the  result  that  the  pure  sine  character  of 
the  wave  is  maintained. 


The  object  of  this  Paper  is  to  propose  a  new  angle  of  view  in  thc 
mcthod  of  transmission  of  signals  in  the  submarine  telegraph  cable, 
and  to  describe  some  apparatus  for  operaUng  on  the  general  prin- 
ciples involved.  E.xperiments  have  been  conducted  during  the  past 
two  years  at  the  work  of  Messrs.  Miiirhead  &  Co.  (Ltd.)  with  a  view 
of  determining  the  practical  application  of  the  sine-wave  tj^pe  of 
E.JI.F.  for  cable  signalling.  The  results  thus  far  obtained  have  only 
been  made  ])ossible  through  the  wide  range  of  experience  and  practice 
wliich  this  distinguished  firm  of  cable  engineers  have  been  able  to 
bring  to  bear  on  the  subject,  and  they  have  taken  a  leading  part 
throughout  the  experiments  carried  out. 

An  Oce.vs  C.\BLE  Considered  as  a  Power  Line. 
If  an  engineer  were  required  to  design  a  system  for  operating  an 
( Icctric  motor  through  an  Atlantic  cable,  no  form  of  generator  could 


I.',,;.  1. SiMII.KX  CinrflT  FOR  OcEAN   CaBLE  CONSIDERED  AS  A  I'OWER 

Line. 

lie  priipiisnl  ill  infMiii  other  than  a  single-phase  alternating  current 
of  the  sine.wave  type.  This  form,  we  know,  will  deliver  power  at 
the  receiving  end  of  the  cable  more  efficiently  than  any  other  shape 
of  wave.  I'urlhermore.  during  the  operation  of  such  a  motor,  the 
generator  would  be  allowed  to  rim  sniootlily  and  regtilarly,  and,  in 
])artieiilar.  the  generator  circuit  would  never  be  metallically  opened 
or  closed  during  operation. 

Since  improvement  of  the  duplex-bridge  balance  is  really  at  present 
a  inoit  important  desideratum,  experiments  wore  made  using  the 
.Muirhead  artificial  cuble  to  compare  the  jjresent  forms  of  batter; 
IriiriHinlttcrs  with  various  modifications  of  the  sine  wave  of  E.M.F. 

In  the  lust  analysis  it  was  always  the  ojienijig  and  closing  of  the 

liiHismitter  circuit  which  produced  the  final  kick  or  "jar'"  in  thr 

balance.     This  is  not  Kurj)rising  when  we  remember  that,  from  a- 

ileclrieal  utandpoint.  few  things  can  be  done  to  a  circuit  more  severe 

t  han  to  suddenly  introduce  an  infinite  resistance  into  it.     It  was  onl;. 

after  many  variations  of  the  simple  alternating  current   had  been 

tried  in  the  cour.'<c  of  experiments  to  perfect  the  duplex. balance  of 

the  bridirc   thnt   the  fiiiidnmental  principle  of  never  breaking  the 

iinpre.sscd. 

i  the  power  ])lant,  it  may  be  remarked 

I  of  cable  recorder,  amplifier  or  relay  is 

•     •!  M  •    I' iiiiig-current  motor.     lt«  fiekl  nuignot.s.  arma- 

'""      '  '      "I  I' uiitcr  K.M.F.  of  damping  are  subjec^t  to  the  same 

I  i.    jiiuuii  (nr  power  punioses.      Ix-t  us  n.sHume.  therefore. 

,  '■int.  the  stiindard  ly|>c  of  eireuil  for  0|>eratiiig  a  cable 
■ver  plnnt  iis  the  idoid  solution  of  the  7>rol)lein,  and  thei\ 
•  Alwlrn.-t  1,1  ,t  f„|„r  t.  n.l  \,rh,u-  the  I'liygioivl  Sooicty. 


determine  by  experiment  how  near  this  solution  may  be  retained  in 
practice  for  the  purpose  of  transmitting  cable  signals  according  to 
the  present  alphabet.  In  this  plan  it  will  be  the  continued  experi- 
mental purpose  to  determine  the  minimum  possible  variations  in 
such  a  system  to  enable  the  alternating  current  received  to  be  inter- 
preted mto  dots,  dashes  and  spacc.^. 

A  siphon  recorder  placed  in  the  recei^•ing  end  of  such  a  cable  plant 
would  trace  on  the  recording  slip  an  imiuterrupted  suie-wave  of 
current  which  may  be  considered  r.s  the  theorefically  perfect  form  of 
siphon  record  always  to  be  ainie'l  :it.  althniujli  never  to  be  aotually 
attained  in  practicd  telegraph\ . 


Fic.  2.— Duplex  CiRCtJiT  foe  Ocean  Cable  considered  as  a  Power 
Line. 

In  Fig.  1,  D  represents  a  single-phase  alternating-current  dj-namo, 
Pt  and  R'  are  resistances  and  M'  is  a  motor  to  be  operated. 

Since  a  circuit  comprising  an  ocean  cable  is  largely  overloaded  with 
capacity,  and  already  includes  a  large  ohmic  resistance,  it  will  be  in 
the  direction  of  increasing  the  resultant  harmonic  current  flowing  in 
such  a  circuit,  to  insert  in  the  sending  end  of  the  cable  a  variable 
mductance,  Li-  For  symmetry,  L'  is  a  variable  inductance  similar 
to  L,.  T  and  T'  are  iron-cored  transformers  or  auto-transformers, 
the  coils  of  which  are  of  low  resistance,  and  connected  directly  to 
earth  at  E  and  E'.  The  circuits  in  Fig.  1  are  closed  circuits  through- 
out. 

4  Signals  •  Avcra&l  Let 
TL  ■   Dynamo  Freo, 


.■>o 


bO 


X 


\10 


IbO 


LCTTCRl      PLR     MiNUTt  TRAf<3MITTtO 

Fii!.  li.— Si'KEU  ofCableJSicnallino  is  Letters  feu  Mini'te  in  Terms 
or  the  Frequency  of  the  Alternator. 

For  du])lex  workuig  Fig.  1  beennies  Fig.  2,  in  which  L,,  L.^,  L,.  L4 
are  the  inductance  arms  of  the  bridge,  and  lli<-  motors  M  and  AI'  aro 
insertc<l  in  the  usual  manner  for  cable  working  ;  \l  and  A/'  are  tho 
artificial  lines. 

It  now  remains  to  inquire  as  to  what  modifications  nuist  be  ma  1.- 
Ill  thi-  lyjucal  diiiilex  ])Ower  circuit  in  Fig.  2  to  enable  tin-  niotor 
neonler's  to  indicate  the  elements  of  the  cable  alpliabet.  Theso 
elements  are  three  in  number,  and  only  three-  I'.f..  the  dot.  the  dash 
and  the  Bi)ace— and  each  of  tlicm  is  equally  imiioilanl    in   mt'  1 
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preting  the  record,  and  for  this  reason  they  will  each  be  considered 
in  the  general  sense  as  signal  imits,  rather  than  the  usual  way  of 
regardmg  only  the  dots  and  dashes  as  the  signals,  and  not  the  spaces. 

it  is  also  usual  to  speak  of  cable  speeds  in  terms  of  standard  letters 
per  minute  transmitted  ;  but  for  oiu'  present  purposes  it  -nill  be  more 
convenient  to  convert  this  speed  into  terms  of  the  fi'equency  of  the 
dynamo.  The  graph  (Fig.  3)  exhibits  the  linear  relation  between  «. 
the  frequency  of  the  dynamo,  and  letters  per  mmute  transmitted, 
based  on  the  assumption  that  the  average  cable  letter,  with  its  space, 
requires  four  imits  of  alphabet  time. 

Careful  experiments  on  an  Atlantic  cable  confirm  the  theory  of  the 
subject — that,  no  matter  what  the  shape  of  the  alternating  current 
transmitted,  approximate  sine  waves  are  receiv(!d  at  tlie  distant  end 


I'tr..  4. — CuRP.EXT  Waves  for  Tbansbutttng  the  Letters  a,  b,c  and  d 
BY  THE  Alternating  Current. 

of  tlie  cable.  Battery  reversals  produce  just  as  accurate  sine-wave 
-iL'iials  on  the  receiving  recorder  as  does  the  alternator  itself.  In 
Ml  liir  words,  it  is  the  fundamental  term  of  the  Fourier  analysis  wliich 
IS  alone  concerned  in  making  the  record  at  the  receivmg  end  of  the 
cahle. 

I'-iiiice,  therefore,  both  theory  and  experiment  show  that  a  sine 
form  of  wave  is  the  only  one  which  can  pass  through  the  cable  without 
changing  its  characteristic  shape,  it  should  be  an  advantage  to  so 
alter  the  typical  power  circuit  m  Fig.  2  as  to  prcsi-ive  tlic  sine  r-harac- 
teristic  as  far  as  possible. 


mental  frequency  of  the  current  will  not  be  changed,  and  the  sine 
characteristic  of  the  wave  will  be  very  approxunately  maintained. 
Varying  the  impedance  of  the  primarj'  circuit  will  change  the  ampli- 
tude of  the  individual  alternations  of  the  current. 

Dots,  dashes  and  spaces  are  each  transmitted  by  impiilses  of  either 
sign,  differing  from  each  other  only  in  amplitude.  Fig.  4  shows 
diagrammatieally  the  form  of  current  waves  transmitted  for  the 
letters  a.  b.  c  and  d  with  the  accompanying  spaces  required. 

Although  an  alternating  ciu'rent  operated  upon  as  above  outlined 
could  be  read  directly  from  a  standard  siphon  record,  j'ct  it  would 
be  considered  an  advantage  if  the  final  received  record  could  be 
printed  in  Morse  characters  on  the  usual  receiver  slip.  To  accom- 
plish this  it  wUl  be  necessary  to  provide  an  apparatus  which  oyiii^ilis 
solely  by  the  amplitude  of  the  cmrent  waves  received,  anil  nm  l>y 
their  sign.  Furthermore,  since  the  impidses  transmitted  and  re- 
ceived for  the  spaces  are  not  requu-ed  on  the  printed  slip,  the  appa- 
ratus should  be  capable  of  sorting  out  and  omitting  these  parts  of 
the  record  automatically. 

Description  of  Circuit.?  Used. 

Fig.  .5  sliows  diagrammatieally  one  form  of  circuit  arraui^nminl 
based  on  the  above  principles  for  transmitting  and  receivuig  me^-.ims. 
The  usual  transmitting  condensers  are  shown  in  the  arms  of  the  ilu]  ilev 
bridge,  instead  of  the  inductances  Lj,  Lj,  L3,  Lj.  The  ordinary 
transmitting  tape  is  caused  to  move  synchi-onously  with  the  gene- 
rator by  being  geared  dii'ectly  to  its  armature  shaft.  The  perfora- 
tions in  tlie  tape  are  of  such  a  size  that  the  tape  advances  a  distance 
corresponding  to  one  semi-cycle  of  the  alternator  for  each  individual 
perforation. 

Since  in  a  cii'cuit  comprising  an  ocean  cabIe,on  which  is  impressed 
an  alternating  E.M.F.  the  current  leads  the  E.M.F.  by  an  angle 
which  in  an  mfinite  cable  is  constant  at  4.5  deg.,  it  is  necessary  to 
provide  in  the  transmitter,  mechanism  for  moving  the  tape  carriage 
longitudinally  relative  to  the  perforations  in  the  tape.  A  micro- 
meter screw  is  provided  for  this  purpose,  and  by  its  use  the  current 
can  be  operated  upon  accurately  at  any  angle  of  its  phase,  and  in 
practice  it  is  so  adjusted  tliat  the  impedance  of  the  jirimary  cii'oiit 
will  he  changed  at  the  mstants  of  zero  pliase  of  the  curi-ent.  Since 
also  the  angle  by  which  the  current  leads  the  K.M. F.  is  dependent 
u])on  the  resistance  of  tlic  ))rimary  circuit,  there  is  also  ])rovided  in 


Vm.  ,5._o.NK  Form  of  Diplex  Circuit  Akrangb.ment  fob  TuANssaTiTiNo  and  KECisrviNO  Mbs8A(ie.s  by  the  Alteh.natisg  Cuukeni 


I  liiB  canjte  done  in  a  sim])le  manner  by  ojicrating  upon  the  primary 

ir'iiit  of   the   transmitter  containing  the  generiilor.   to  alter  the 

"M'edancc  of  the  circuit  in  synchronLsm  with  the  generator  itself. 

problem   is   the   more   simple  from   the   practical  standpoiiit; 

I  use  we  are  dealing  with  frequencicH  from  about  -t  to  10  eyclcH 

t  -"ecoiid.  and.  therefor(^  it  is  eaHy  to  o])erate  with  great  accuracy 

"  this  ]irimary  current  at  any  angle  of  phase.     If  the  chiuigo  of 

iifiedance  of  the  primary  cinaiit  always  takes  pla<!e  at  the  inHtanto 

'h  n  the  current  flowing  in  the  circuit  ia  naturally  zero,  the  funda- 


addition  an  adjimlnienl  of^lhe  transmitter  for  (he  very  slight  dilfer- 
cnce  of  ])ha»e  for  the  dot  and -dash  coTiditions.  so  that  in  otl'ect  all 
ojH'ralioiis  on  (he  primary  (nu'rent,  whether  for  a  dot.  da.sh  or  space, 
are  adjusted  (o  (ake  ]>lace  a(  (he  zero  p(>in(  of  current. 

The  general  0])era(ion  of  (he  (ransmitter  mechanism  is  as  follows  : 
When  no  holes  are  jierforaled  in  the  tape  I.  the  whole  resistance  II  is 
in  the  ])rimary  circuit  and  an  al(crna(ing  curren(.  is,  transmitted, 
which  eorreH])on(lH  (o  sjiaces  between  Iet(<!rs  ami  worrls,  and  wlum  a 
jierforadon  in  the  tape  is  on  the  dot  side,  jiart  of  IhLs  resistance  K  It 
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short-circuited,  and  when  a  dash  perforation  occurs,  all  of  this 
resistance  is  short-circuited.  The  relative  values  of  these  resistances 
being  adjustable,  the  amplitude  of  the  individual  alternations  are 
under  complete  control  by  the  ordinary  transmitting  tape. 

Li  the  figure  is  shown  diagrammatically  the  arrangement  for 
causing  a  dash  impulse  to  be  sent  by  the  transmitter  by  short-cir- 
cuiting the  whole  of  the  resistance  R  for  a  time  corresponding  to  one 
semi-cycle  of  the  alternator  :  r  is  an  ordinary  relay,  k  is  an  electro- 
magnet which  ojieratcs  at  the  end  of  each  signal  or  group  of  signals. 
The  line  /  leads  to  an  exactly  similar  arrangement  which  is  provided 
for  the  dot  impulse  by  which  a  certain  proportion  of  the  resistance 
R  is  short-circuited.  In  practice  these  two  arrangements  are  side  by 
side,  and  in  the  figure  the  dot  arrangement  would  be  immediately 
behind  the  one  shown  for  the  dash. 

One  practical  arrangement  for  receiving  the  signals  on  a  Morse 
printer  is  shown  diagrammatically  in  the  lower  part  of  the  figure. 

F  is  an  adaptation  of  the  well-known  Muirhead  gold-wire  cable 
relay,  in  which  /'  is  the  gold  wire  which  oscillates  between  the  plati- 
num contact  posts  f.  p.  about  a  fixed  point  at  F.  A  second  paii-  of 
posts  /^  /=  is  provided,  and  each  of  these  pairs  has  an  adjustment  for 
altering  their  distance  apart  and  also  for  moving  them  longitudinally 
along  the  gold  wire  and  relatively  to  each  other.  Instead  of  lieing 
separate  contacts,  as  in  the  usual  case  with  thi.-,  relay,  each  of  the 
pairs  are  electrically  connected  as  shown.  F'  is  a  local  wire  relay  of 
similar  principle,  and  /  is  its  moving  part  which  in  its  oscillations 
makes  contact  with  the  posts  /^,  /*  adjustable  as  above  ;  h  and  h'  are 
electromagnets  for  operating  the  dot  and  dash  arms  of  the  printer  : 
g  and  g'  are  two  arms  pivoted  at  their  outer  ends,  adapted  to  make  a 
siphon  record  at  their  free  ends  in  the  centre  upon  the  moving  tape 
shown  beneath.  The  arm  g'  is  forked  to  record  two  ink  marks  on 
the  tape  symmetrically  on  either  side  of  the  central  mark  made  by 
the  arm  g.  and  in  line  with  it  across  the  tape,  so  that  both  arms  can 
make  a  record  simultareously  on  the  tape  for  a  dash. 

The  incoming  alteniatmg  current  thus  causes  the  gold  wire  /'  to 
oscillate  back  and  forth  with  different  amplitudes  depending  u,  on 
whether  dots,  dashes  or  spaces  are  bemg  received,  and  the  posts  f'-.  /- 
are  adjusted  so  that  the  space  amplitude  just  does  not  make  contact. 
but  does  make  contact  for  a  dot  amplitude  of  either  sign.  In  like 
manner  the  posts  /•'',  /•''  are  adjusted  so  as  just  not  to  record  a  dot 
impulse,  but  to  make  contact  for  the  larger  amplitude  of  a  dash  of 
either  sign.  It  is  seen  that  both  a  dot  and  a  dash  contact  are  made 
whenever  a  d;i.«h  amplitude  is  received.  The  flexible  gold  wire  /'  in 
its  motions  about  F  first  strikes  the  jmsts  /-.  /-.  and  there  is  a  bendmg 
or  wra])ping  effect  produced  in  the  wire,  which  for  the  stronger  dash 
impulses  causes  contacts  with  f,  f  also.  The  relay  F'  operates 
similarly  through  a  moving  arm.  making  contact  with  the  posts  /^,  /* 
separately  or  both  together,  depending  upon  the  amplitude  of  its 
swing. 

The  printer  itself  becomes  an  apparatus  of  marked  simplicity,  and 
is  nothing  more  than  two  small  siphons  adai)ted  to  mark  on  the  slij) 
in  the  usual  manner. 

One  of  the  chief  attractions  in  the  use  of  an  unbroken  alternating 
current  for  operating  the  cable  is  the  fact  that  for  the  first  time  we 
arc  enal)led  to  measure  the  constants  of  the  different  elements  of  the 
bridge  and  cable  circuits  employed  imder  actual  signalling  con- 
dition.s.  .Since  one  particular  frequency  is  vised  and  the  current  is 
never  broken,  it  is  necessary  and  sufficient  to  use  the  ordinary  com- 
mercial hot-wire  ammeters  and  voltmeters  which  are  now  available 
over  suitable  ranges. 

A  c'aU-ulalion  is  given  of  the  current  (sme  wave)  through  a  definite 
cable.  The  transmitting  impedance  is  most  sensitive  to  change  of 
frequency  at  the  lower  frequencies,  and  by  increasing  the  s])ecd  from 
Ti^=4,  or  J 20  letters  per  minute,  to  w  =  9,  or  270  letters  i)er  minute, 
the  cable  impedance  is  decreased  in  the  ratio  of  :i  to  2.  and  the  current 
(•orreH()ondingly  incren.scd.  The  same  values  of  imj)edance  and 
.  urrenl  rlediueil  above  apply  to  the  equivalent  artificial  line,  which  is 
iMiule  to  balance  as  far  as  po.ssible  the  r(^al  cable. 

By  in.'«-rting  a  hot-wire  ammeter  in  the  cable  itself  beyond  the 
bridge,  and  also  coniieoling  the  trjinsmittirig  end  of  the'cable  to 
earth,  through  a  suitable  voltmeter  (preferably  an  electrostatic 
niHlrumcnt.  to  prevent  any  disturbance  of  the  bridge  l)alance).  we 
have  the  means  at  hand  for  determining  the  best  transmitting  coii- 
d.tionH  for  any  particular  cable  and  frequency  of  sipnalling.  Herc- 
I'.fiirc  the  value  of  the  transmitting  condensers  in  the  duplex  arms 
••(  til.-  l.nil(ii.  hiive  been  more  or  less  arbitrarily  assigned  bv  certain 
prii.tir..!  rul.'H  obtained  by  an  expert  study  of  liic  signals  themselves. 
Il«r.-  Ii.,wevrr.  we  may  approach  the  jvrohlcm  more  scientifically  by 
HO  luljUHting  the  vnlucH  of  the  condensers  or  induetnnres.  or  both  ill 
the  l.fKlKe  br..n.Oie«  iw  to  prmhice  a  maximum  realing  of  the  hot- 
^r  '''''•"■:'"\'"  '•"■  '•"'•>'•  i"^<lf  f'-r  any  particular  voltage  assigne.l. 
I1«-  .r.U.r.nn  for  In-Ht  lr»„HmitlinK  con.liti.ms  alone  would  be  that 
',„„„„„„„„  ,„,p,.,,„,„.,.  ^,,„„,,,   ,,^.  _^  ,„i„i„„„,,    _^_.  ,,_^, 


flowing  into  the  cable  as  meastu-ed  by  a  hot-wire  ammeter  should  bs 
a  maximum  for  any  particular  signalling  frequency. 

Submarine  cables  are  at  present  operated  by  primary  batteries 
aiving  an  open -circuit  voltage  of  from  50  to  SO.  The  main  reason 
for  this  is.  of  coMse,  the  constant  fear  of  subjecting  the  cable  itself 
to  undue  electrical  strain,  particularly  in  the  deep  sea  portion,  where 
repair  is  difRcidt  and  expensive.  This  is  not  the  only  reason,  how- 
ever, although  it  is  the  principal  one. 

The  direct  influence  which  increase  of  voltage  of  the  alternating 
current  jjroduces  on  the  amplitude  of  the  record  received  as  the  fre- 
quency changes  is  shown  ui  the  graph  (Fig.  (i).  These  data  were 
obtained  over  a  submarme  cable  from  Xew  York  t'ity  to  Canso,  Nova 
Scotia,  of  R=  13,700  ohms,  C=2314  mfd..  length  =  880-6  nauts. 
The  cable  was  used  at  the  transmitting  end  simplex,  without  con- 
densers, and  at  the  receiving  end  the  ordinary  duplex  arrangements 
were  employed  with  50  nif.  condensers,  and  the  cable  recorder  was 
adjusted  once  for  aU.  and  remained  imchanged  throughout  the 
experiments.  The  receiving  arrangements  were  not  ]iarticularly 
jcnsitive.  and  the  recorder  was  not  ica<ljustcd  as  the  frequency  was 
i  icreased.  It  will  be  observed  that,  within  the  limits  of  these  experi- 
ments, the  amplitude  of  the  excursions  of  the  siphon  increased  with 
the  voltage  for  any  particular  frequency  of  the  dynamo,  and  as  tlie 
frequency  was  increased,  the  voltage  remaining  constant,  the  double 
amplitude  of  the  siphon  record  giaduiilly  decresiscd.     Theoretically, 
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CH.\NnE  IN  FrEQUKNCV,  VoLTAliE  CONST.VNT. 

these  lines  are  curved  lines,  but  for  observations  up  to  30  volts,  with 
but  one  adjustment  of  the  recorder,  the  right  lines  in  this  figure  best 
re])resent  the  actual  ob  ervations  at  each  voltage. 

It  is  seen  that  these  lines  converge  towards  a  common  vanishing 
point  at  somewhere  about  h  =  7.  which  means  that,  with  the  liniiteil 
sensibility  of  the  particular  recorder  used  (which  uuiy  be  consklercil 
as  an  ammeter  if  properly  calibrated),  we  cannot  cx))cct  by  any 
inciea.sc  of  voltage  to  -signal  faster  than  about  h  =  7  with  this  par 
ticular  cable.  Tiider  present  conditiims  this  figure  would  be  con 
siiicrably  higher. 

Calculi. ted  figures  are  given  showing  the  voltage  stress  on  a  eabji-. 
With  a  battery  it  is  possible  to  subject  every  centimetre  of  the  cable 
to  the  full  voltage  stress  of  the  battery,  as  oectirs  whenever  the  usn.il 
insulation  resistance  test  of  the  ca))le  is  made,  or  in  ciuso  the  trans 
mitting  condenser  shouki  be  accidentally  short-circuiteil.  With  the 
altcrnatirg-current  dyniuno.  however,  it  is  imiaissible  either  by  acci 
dent  or  by  design  to  ])ro(luce  in  I  hi'  cable  in  the  deep  sea  |)ortion  any 
voltage,  even  momentarily.  <u'  moro  than  a  small  fraction  of  the 
voltage  u.scd  at  the  transmitting  end. 

In  a  long  cable  there  is  no  iciulive  influence  upon  an  ammeter  oi' 
Millmclcr  placed  in  any  circuit  at  the  transmitting  cud  due  to  any 
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variation  in  the  form  of  apparatus  inserted  at  the  receiving  end  of 
the  cable.  Opening  and  closing  the  cable  circuit  produces  no  per- 
ceptible indication.  The  energy  of  the  waves  may  be  considered  as 
leaving  the  transmitting  end  of  the  cable  along  the  conductor  path 
never  to  return. 

We  are,  therefore,  at  liberty  to  consider  the  electrical  conditions 
for  best  recei\-ing.  separately  and  independently  of  the  conditions 
for  sending,  and  then  inquue  how  far  these  two  sets  of  conditions  can 
be  made  to  harmonise  with  each  other. 

The  alternator  has  been  designed  for  the  particular  purpose  of 
operating  a  cable,  and  possesses  some  novel  features.  Since  we  cannot 
reduce  the  number  of  poles  to  less  than  two.  we  must  rely  on  a  high 
magnetomotive  force,  and  a  minimum  clearance  for  the  armature  to 
{)roduce.  at  such  low  frecjuencies  (-t  to  10  cycles),  the  voltage  required 
(100  volts  or  more).  In  addition,  it  is  especially  desii'able  to  generate 
an  accurate  sine  wave  of  E.M.F.  These  objects  have  been  satis- 
factorily obtained  in  the  design  of  the  machine  used  in  these  experi- 
ments. The  resistance  of  each  of  the  field  coils  is  nearly  1.000  ohms, 
and  the  inductance  of  the  armature  largely  controls  the  current  in 
the  armature  circuit,  so  that  the  machine  can  be  short-circuited  at 
full  voltage  without  harm. 

In  starting  and  stopping  the  dynamo  no  form  of  switch  is  used, 
but.  instead,  the  motor  which  operates  the  dynamo,  starting  from 
rest,  gradually  builds  up  the  E.M.F,  from  zero,  which  gradually  dies 
down  to  zero  at  stopping.  In  this  manner  there  is  never  any  possi- 
bility of  a  "  break  "  in  any  metallic  circuit  connected  with  the  trans- 
mitting apparatus. 

Since  the  djTiamo  transmitter  comprises  the  power  plant  for  an 
ocean  cable,  it  mu.st.  therefore,  take  its  place  on  the  instrument  cable, 
where  the  transmitter  is  directly  geared  to  it.  The  armature  is 
mounted  on  ball  bearings,  and  rmis  with  remarka!}Ie  silence  and 
smoothness  imder  load. 


THE  NORFOLK  &  WESTERN  RAILWAY  (U.S.A.). 

The  "  Electric  Railway  Journal "  gives  a  description  of  the 
electrification  of  the  main  line  of  the  Norfolk  and  Western  Railway 
from  Bluefield  to  Vivian,  which  is  about  30  miles.  On  this  portion 
of  the  line  the  gradients  are  very  heavy,  and  60  per  cent,  of  the  line 
is  on  curves.  The  traffic  consists  mainly  of  the  haulage  of  coal  from 
the  mines  to  the  classification  yard  at  Bluefield,  which  is  very  suit- 
able for  electric  traction  in  that  trains  can  be  sent  at  miiform  intervals, 
giving  an  even  load  on  the  system,  Not  only  does  electricity  make 
for  efficiency  over  the  hea\-y  grades,  but  less  time  is  required  to  handle 
the  trairf,  and  the  delays  caused  by  taking  in  coal  and  water  are 
avoided.  Also  the  up-grade  speed  in  the  Elkhorn  tunnel  had  to  be 
reduced  when  working  by  steam  to  ensure  adequate  ventilation. 

Where  two  heavy  JNIallet  engines  were  used  to  haul  a  train  over  the 
whole  division,  with  one  extra  as  a  pusher  on  the  steep  grades,  only 
ore  electric  locomotive  is  now  necessary  with  another  behind  on  the 
gradients.  Also  approximately  twice  the  speed  is  obtained.  The 
power  plant  is  sufficient  to  send  20  loaded  freight  trains  eastward 
<iver  the  division  each  day  ;  but  at  present  the  daily  total  is  about 
12,  while  electric  engines  also  assist  the  through  passenger  and  goods 
trains  on  the  heavy  gradients. 

The  srlieme  was  planned  by  Jlessr.s.  Gibbs  &  Hill,  engineers  for  the 
i;iil\v;iy  loiiipany.  and  all  construction,  excepting  the  ])ower  house 
and  rejiair  shop,  and  some  of  the  power-station  equipment,  was 
carried  out  by  a  specially  organised  railroad  force  midor  the  super- 
vision of  the  engineers. 

Probably  the  most  interesting  of  the  many  striking  features  of  the 
installation  is  the  Baldwin-Westinghouse,  single-phase-threc-i)hase 
locomotive.  The  traffic  on  the  electric  zone  is  handled  by  12  of  these 
machines,  each  consisting  of  two  13.5-ton  units  or  halves  so  that  the 
lotal  locomotive  weight  is  270  tons. 

In  the  case  of  the  Norfolk  &  Western  electrification  the  train 
weights  are  so  great  that  it  is  obviously  necessary  to  have  part  of  the 
motive  i)ower  at  the  rear  in  order  to  avoid  excessive  strain  on  the 
<lraft  rigging  of  the  cars.  However,  the  trains  are  of  such  great 
length  that  there  is  diflieulty  in  signalling  from  the  locomotive  at  the 
head  end  of  the  train  to  the  one  at  the  rear,  and  thus  the  locomotives 
«re  subject  to  treatment  which  would  !«■  considered  ini|)OKsible  in 
ordinary  service.  For  examjile,  it  is  not  unusual  for  the  rear 
locomotive  to  receive  a  signal  to  go  ahead  one  full  minute  or  even 
more  before  the  head  locomotive  has  come  into  action.  In  comkc- 
qiience,  the  rear  locomotive  will  stand  still  during  this  period, 
although  it  is  exerting  full  tractive  effort  in  an  endeavour  to  star!  the 
train.  This  condition  arises  most  frequently  when  the  rail  is  wet  and 
permits  slipping  the  drivers,  or  when  the  air  brakes  do  not  release 
promptly.     Under  such  eircurastanccs,  the  triiin  must  frequently  Ix- 


allowed  to  drop  back  a  little  and  the  attempt  to  start  must  be 
repeated.  Also  when  a  train  on  an  up  grade  comes  to  a  slop  the  head 
engine  will  shut  off  jjower  and  will  apply  the  brakes  while  the  rear 
engine  keeps  pushing  the  train  mitil  its  tractive  eft'ort  is  exceeded 
by  the  bunching  of  the  front  cars. 

Ordinarily,  these  requirements  would  involve  exceedingly  careful 
handling,  but  the  locomotives  have  been  designed  especially  to  meet 
these  severe  conditions  so  that  their  manipulation  does  not  e\en 
mvolve  especial  attention.  The  rugged  construction  of  the  three- 
phase  induction  motor,  with  its  freedom  from  commutator  troubles, 
together  with  the  liquid  rheostat  that  is  installed  on  the  locomotive, 
is  of  the  greatest  importance  in  meeting  these  conditions.  The 
rheostat  not  only  gives  the  smoothest  possible  gradation  of  tractive 
effort,  but  the  latent  heat  of  the  steam  that  is  generated  within  it 
m  U<es  possible  the  dissipation  of  an  extraordmarily  large  amount  of 
heat  without  difficulty.  It  may  be  said  also  that  the  inherent 
characteristics  of  the  induction  motor  enable  the  locomotives  auto- 
matically to  hold  the  train  at  a  constant  speed  without  the  use  of 
brakes  on  descending  grades  by  regenerating  and  returning  power  to 
the  Ime.  This  is  accomplished  without  additional  or  complicated 
apparatus.  Conditions  are  such  that  full  advantage  of  this  form  of 
braking  can  be  secured,  in  that  the  trains  are  very  heavy,  the  gra:'es 
are  .severe,  and  the  speed  relatively  high.  In  actual  service  the 
performance  of  this  feature  of  the  installation  has  proved  to  be  highly 
satisfactory,  the  heaviest  train  being  handled  down  the  momitain 
grade  by  a  single  locomotive  at  a  uniform  speed  of  about  15  miles  per 
hour  with  the  air  brakes  held  in  reserve  to  brmg  the  tram  to  a  stand- 
still when  desired. 

Features  of  the  Loco.motives. 

Each  unit  or  half  locomotive  has  two  main  trucks  connected  by  a 
Mallet-type  hinge,  and  each  main  truck  has  two  dri\Tng  axles  in 
eluded  iji  a  rigid  wheel  base  with  a  radial,  two-wheel,  leading  truck. 
The  buffing  and  pulling  strains  are  transmitted  through  the  main 
truck  frame  and  through  a  twin  draft  rigging  moimted  on  the  main 
truck  at  each  end  of  the  unit.  The  cab  is  of  the  box  type,  and  is 
sup})orted  on  the  main  truck  entirely  by  spring  cushion  friction 
plates,  and  there  is  no  weight  on  the  centre  pms,  which  serve  only  to 
maintain  the  cab  m  its  proper  position  on  the  truck.  An  engineer's 
compartment  is  provided  at  one  end  of  each  miit.  the  two  units  being 
so  coupled  as  to  provide  for  operation  from  either  end  of  the  loco- 
motive.    Fig.  1  is  an  illustration  S{  the  locomotive. 

Each  locomotive  has  eight  pairs  of  drivers  connected  in  pairs  by 
side  rods  to  a  jack  shaft  between  the  two  wheels.  Each  jack  shaft 
is  driven  by  two  motors  geared  to  it  so  that  the  locomotive  has  eight 
traction  motors.  These  are  of  the  three-phase  induction  type  with 
wound  secondaries  and  with  field-windmgs  arranged ^for  four-pole 
and  for  eight-pole  operation.  They  are  ventilated  by  forced  draught, 
the  air  being  sujjplicd  from  the  mam  ventilating  duct  which  also 
delivers  cooling  air  to  the  phase  converter  and  to  the  cooling  towers 
for  the  liquid  rheostat.  The  arrangement  of  the  motors  is  shown  in 
Fig.  2. 

I'rovision  is  nuide  for  two  running  speeds,  res]:ectively  14  and 
28  miles  per  hour.  When  the  locomotive  is  starting,  resistance  is 
inserted  in  the  secondary  circuit  of  the  motors  by  means  of  the 
liquid  rheostat,  the  amoimt  of  resistance  being  varied  by  hand  at  the 
controller.  For  the  14-miles-per-hour  speed  all  motors  are  connected 
in  parallel,  and  the  ciL'lii-pole  combination  is  set  up  for  each  one. 
For  the  28-miles  |i(  i  Ihmh  ^peed  the  motors  are  also  connected  in 
parallel,  but  four  of  tin-  ]iiAv>  iif  each  motor  are  cut  out.  thus  doubling 
the  synchronous  speed.  The  locomotives  arc  equipped  with  the  unit- 
switch  tyi)e  of  control,  and  are  arranged  for  the  simultaneous 
o))eration  of  the  two  imits  from  the  control  end  of  either  one. 

The  single-phase  current  collected  from  the  11,000-voIt  line  by  the 
I)antograpli  is  fed  through  an  oil-type  circuit  breaker  to  the  nuiin 
transformer.  The  i)ha.se-convertcr,  which  changes  the  single-])ha,se 
current  to  the  three-phase  form,  is  connected  to  the  low-tension  side 
of  this  transformer,  and  it  o])eratcs  constantly  wlien  the  engine  is  in 
service.  I'o  the  exietuled  shaft  of  the  converter  are  coupled  a 
ventilating  blower  for  the  motors  and  tran.sformers  and  an  air- 
compressor  for  the  train  brakes,  the  latter  being  connected  tluough  a 
clutch. 

The  phase  converter  is  a  single-phase  induction  motor  with  a 
short-circuited  squirrel-cage  rotor  or  secondary,  and  with  two 
primar>'  windings  on  the  stator.  One  of  lhe.se  windings  is  connected 
across  the  .secondary  of  a  transformer,  and  when  the  rotor  is  rimning 
there  is  generated  in  the  .He<()ud  winding  an  K..M.I'".  of  !(0  deg.  phase 
displaeenu'nl  from  that  of  the  secondary  of  the  stationary  trans- 
former. This  <leviee  is  quite  new  for  railway  work,  and  a  brief 
explanation  of  the  [irinciplc  will  bo  of  interest.  Suppose  a  two- 
pha.Hi'  induction  motor  to  be  run  by  current  in  one  phase  only.  There 
will  then  he  two  secondarv  currents  in  the  rotor,  one  dui;  to  trans- 
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former  action  and  another,  displaced  90  deg.  from  this,  due  to  the 
cutting  of  the  single-phase  field  by  the  rotor  bars.  These  combine 
to  produce  a  rotating  magnetic  field,  and  it  is  this  field  that  generates 
in  the  second  phase  an  E.M.F.  in  quadrature  with  that  in  the  tirst. 
The  diagram  (Fig.  3)  shows  how  this  second  phase  has  one  end 
connected  to  the  centre  of  the  transformer  secondary,  and  another  to 
one  terminal  of  the  motor,  the  other  two  terminals  being  connected  to 
the  extremities  of  the  transformer  winding.  Thus  a  T-connection  is 
used  to  produce  three-phase  from  two-phase  current,  a  large  part  of 
the  motor  current  coming  direct  from  the  main  transformer.  This 
avoids  an  over  large  phase  converter. 


and  this  is  raised  or  lowered  by  an  operating  mechanism.  There  is 
also  a  motor-driven  centrifugal  circulating  pump  by  which  the  liquid 
is  continuously  circulated  to  prevent  excessive  heating.  This 
forces  the  liquid  up  through  the  bottom  of  the  tank  and  over  the  top 
of  the  hollow  plunger  when  the  plunger  is  raised,  and  back  through 
the  inside  of  the  plunger  to  the  storage  reservoir. 

When  the  liquid  is  raised  so  as  to  submerge  the  lower  ends  of  the 
plates,  current  may  flow  between  the  motor-connected  plates  and  the 
adjacent  groimd-connected  plates,  the  cucuit  between  the  three 
phases  of  the  motor  being  thus  established.  The  higher  the  liquid 
rises  on  the  plates  the  lower  the  resistance  becomes.     When  the 
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For  starting  the  rotor  a  single-phase,  series,  commutator-type 
motor  is  mounted  directly  on  the  converter  shaft.  The  converter  is 
forced  ventilated.  ha\Tng  a  connection  at  its  centre  to  the  main 
ventilating  air  duct  of  the  miit. 

Two  pantographs  are  moimted  on  the  roof  of  each  haU-locomotive. 
Thesj  are  tmique  in  that  they  have  been  arranged  to  be  fitted,  if 
neces.sary.  with  end  horns  which  will  automatically  fold  in  when  the 
pantograph  is  lowered  by  the  tunnel  trolley  wire,  and  in  this  way  the 
imu-sually  wide  sliding  surface  will  accommodate  itself  to  the 
restricted  tunnel  clearances. 
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nrc  four  liquid  rheostats  on  each  half-Iocomotive,  one  for 
.<ir.  ThcKc  nreojM-ratcil  in  pnir.^.  each  pair  having  in  common 
ij{.r  reservoir  and  cniiling  tower,  one  circulating  pump  and  one 
i«  nii-chaniMm.  The  oKscntial  elements  of  each  rheostat 
a  cnHt  iron  tank.  In  which  are  momited  electrodes  consisting 
in  in.tHl  pIntOH  ronneclod  to  ground.  A  hollow  plunger  is 
...  .)... .  ,.„trc  of  the  Unk  (or  regulating  the  height  of  the  liquid, 


plates  are  entirely  submerged,  the  liquid  going  all  the  way  up.  the 
resistance  is  reduced  to  the  minimum. 

To  keep  the  temperature  of  the  circulating  liquid  as  low  as  possible, 
a  portion  is  by-passed  through  a  cooling  tower  containing  a  series  of 
trays  so  arranged  that  the  liquid  will  flow  over  them  in  a  thin  sheet 
and  be  cooled  by  air  from  the  main  ventilating  duct  to  which  the 
towers  are  connected. 

This  main  ventilating  duct  is  supplied  by  a  36  in.  Sirocco  fan 
momited  on  the  shaft  of  tlie  pha.se  converter.  It  is  built  into  the  cab 
floor  mider  the  deck,  anti  rims  Iengthwi.se  through  the  cab.  being 
arranged  with  oijcnings  at  various  points  where  connections  are 
made  to  the  traction  motors,  converters,  cooling  towers,  &c.  The 
general  arrangement  can  be  seen  in  the  longitudinal  section  and 
plan  (Figs.  4  and  5). 

Tile  locomotive  has  an  overall  length  of  105ft.  Sin.  and  a  total 
weight  of  270  tons.  The  driving  wheels  are  62  in.  in  diameter.  The 
highest  recorded  draw  bar  pull  is  180,000  lb. 

Power  Station. 

riie  power  station  at  Bluestonc  that  supplies  power  to  the  loco- 
iiKitives  is  of  the  usual  type,  using  steam  boilers  and  turbines  for  the 
|iriiiu>  movers. 

It  is  equipped  with  10  Babcock  &  Wilcox  Stirlmgtype  boilers,  each 
liaving  6.772  sq,  ft.  of  heating  siiiface.  These  oix-rate  at  2001b. 
>t(;un  pressure  with  l.'iO  deg.  suiicilieat.  The  main  tmits  are  three 
Id.iKlO-kw.  Westinghousc  doublellow  reaction  turbines  oi)erating 
at  I.oOO  revs,  jier  min.,  and  provision  has  l>een  made  for  the  future 
installation  of  a  fourth  miit.  The  generators  are  designed  for 
I  I.IHM)  volts  and  2i)cyclc  current  with  a  24-hour  rating  of  lO.IMtO  kw, 
.\  livi-minute  overload  capacity  of  2.")  |)er  cent,  is  provided,  the  ratings 
licing  based  on  80  per  cent,  power  factor.     The  tiekis  are  of  the  two- 


|>(ile  revolving  tyi>e  designed  to  operate  imder  a  temi)erature 
6(t  ('..  but  the; 
without  injury 


tilt  ('..  but  they  are  capable  of  witlistanding  a  temperature 
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The  generator  armatures  are  designed  to  witlistand  a  tcnifH^raturo 
of  00'  (".  and  arc  wound  for  three-jihase  current.  Thermo-couples  are 
emiH'dded  in  the  armatures,  and  these  furnish  continuous  lempfrature 
records.  Separat<'  exiitation  is  provided  by  two  steam-driven  units 
and  one  motor-driven  luiil,  voltage  regiUatiou  being  effected  by  a 
Tirrill  regulator. 
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Switching  arrangements  are  provided  in  the  usual  operating 
galleries.  The  main  1 1.000-volt  "bus  is  seetionalised,  and  thjee-phase 
power  for  auxiliary  purposes  is  taken  from  it.  Xo  brick  or  concrete 
bus  compartments  are  used,  the  bus  being  of  copper  tube  carried  on 
insulators  moimted  on  a  pipe  frame  work.  Copper  tubing  and  bare 
•wire  are  used  wherever  possible,  insulated  wire  being  installed  only 
where  conductors  are  carried  in  conduit,  the  Fibre  Conduit  Com- 
party's  product  being  largely  used  for  this  piu-pose.  The  generator 
voltage  of  11,000  for  one  of  the  phases  is  raised  to  44,000  by  step-up 
transformers,  the  44.000-volt  "bus  being  seetionalised,  and  two  high- 
tension  feeders  are  taken  from  each  side  of  this  for  feeding  the  sub- 
stations. 

Excess  regenerated  power  from  locomotives  on  down  grades  that  is 
returned  to  the  power  house  passes  through  the  ll;000-volt  "bus 
through  the  various  transformers  back  to  the  generators  if  the 
generators  are  rmming  mider  veiy  light  loads.  If  no  other  load 
should  l)e  provided  the  regenerated  power  would  reverse  the 
generators  and  ojjerate  them  as  motors,  and  to  prevent  this  a  loading 
device,  consisting  of  electrodes  immersed  in  the  intake  canal,  is 
provided,  this  being  controlled  by  suitable  switches. 

The  operation  of  the  switches  is  made  automatic  by  means  of  a 
group  of  relays  and  magnetic  switches,  current  transformers,  &c.,  so 
connected  as"  to  give  the  following  resiUts  :  When  the  amount  of 
excess  regenerated  power  reaches,  say,  300  k.v.a.,  the  closing  relays 
throw  in  one  water  rheostat  on  the  11,000- volt  "bus.  As  soon  as  the 
regenerated  power  exceeds  the  capacity  of  one  water  rheostat  by 
300  k.v.a.  another  closing  relay  tlu'ows  in  the  second  water  rheostat 
on  the  1 1.000-volt  bus.  The  difference  between  the  amoimt  of 
excess  regenerated  power  and  the  capacity  of  the  water  rheostats  in 
service  is  made  up  by  the  generator. 

When  the  excess  regenerated  power  has  become  reduced  to  zero 
■with  one  rheostat  in  service  and  all  of  the  rheostat  load  is  supplied  by 
the  generators,  one  of  the  tripping  relays  trips  the  circuit  breakers 
•and  this  cuts  the  rheostat  off  from  the  11,000- volt  "bus.  With 
two  rheostats  in  service  when  the  excess  regenerated  power  drops  to 
2,000  k.v.a.  one  of  the  relays  opens  the  breaker  which  was  closed  first 
and  cuts  one  rheostat  out  of  service,  the  other  rheostat  remaining  in 
Tinfil  the  excess  regenerated  power  drops  to  zero,  when  this,  too,  is 
cut  out  of  service. 

The  water  rheostats  are  located  outside  of  the  transformer  house  at 
the  power  station.  Each  consists  of  a  steel  cone  carrying  a  lead  from 
the  circuit  breakers  and  a  li-in.  iron  plate  located  at  the  bottom  of  the 
intake  canal  and  grounded  to  a  cojjper  plate  embedded  in  tlie  earth 
outside  of  the  canal.  The  power-dissipating  capacity  is  adjusted  by 
-varying  the  distance  between  the  cone  and  the  iron  plate. 

High-tension  power  is  transmitted  at  44.000  volts,  25  cycles,  single 
phase.  The  wires  are  carried  on  catenary  supports  except  in  the 
tunnels,  where  the  line  goes  above  groxmd  over  the  summit.  Tliere 
are  two  single-pha.se  lines,  each  of  which  consists  of  four  Xo.  00, 
seven-strand,  hard-drawn  copper  wire.  A  §-in.  steel  groimd  wue  is 
carried  on  the  poles  for  the  length  of  the  line. 

The  high-tension  insulators  are  of  the  foiu--petticoat,  pin  type,  with 
a  maximum  diameter  of  12  in.,  and  these  are  tested  at  165,000  volts 
and  at  120.000  volts  respectively  for  dry  and  wet  flashover. 

All  power  for  trains  is  obtained  from  transformers  which  step-down 
the  voltage  from  44.000  volts  to  11.000  volts.  These  are  located  at 
live  points  on  the  line  and  arc  housed  in  suitable  buildings  except  at 
West  Vivian,  where  the  apparatus  is  only  temporary  and  of  the  out- 
door type  and  unhou.scd. 

Xo  attendants  are  required  in  the  substations  because  the  oil 
circuit  breakers  are  remotely  controlled  from  adjacent  signal  towers 
or  passenger  stations  or  from  yard  masters'  offices. 

The  total  capacity  of  all  substations  is  28,000  k,v.a.  All  of  the 
tnm.'rformer  units  are  of  the  Westinghouse,  .single-phase,  oil-iusulatcd, 
waterproof  type,  the  water  for  cooling  being  taken  from  the  com- 
pany's ])ipe  line. 

Jn  tiie  dLstribution  system  no  supplementary  feeders  are  required 
rtH't'hc  power  supply  is  effected  entirely  by  means  of  the  contact  lines. 
For  sujiporting  these  two  distinct  types  of  structures  are  used.  The 
one  on  the  main  line  has  wires  suspended  from  overhead  beams,  and 
the  other,  which  is  used  only  in  the  yards,  has  an  overhead  cross 
catenary  cable  to  support  the  longitudinal  catenary  wires  for  the 
flcvrral  tracks. 

Tlic  catenary  supporting  structures  are  about  .'5(K>  ft.  apart  on 
iangtiit  track  and  somewhat  closer  on  curves. 

Ueinlorced  concrete  foundations  arc  used  in  all  cases  and  a  proper 
gr(>un<l  plate  in  set  in  coke  underneath  one  of  the  two  foundations  for 
each  Ktnicturc. 

In  the  yards  the  catenaiy-canyiiig  structure  consists  of  two  or  more 
high  Hlruit  iinil'Htoel  posts  eit  her  gtiyed  or  wlf-su|)|)ort  ing.from  t  hcto])S 
M>f  wbifh  a  croim-ctitcnaiy  cable  of  extra-hiKhtcMsidn,  galvanised,  steel 
KLTAnd  m  run  imtosh  the  triuks  to  «ii|i|i(>rl  the  liiiiKil  udiiuU  ciili'iiarics. 


The  catenary  system  is  designed  to  hold  a  Xo.  000  grooved,  phono- 
electric  contact  wire  at  a  uniform  height  of  24  ft.  above  the  top  of  the 
rails  in  such  a  location  that  it  will  not  vary  horizontally  more  than 
12  in.  from  the  centre  of  the  track,  allowing  for  super-elevation. 
Above  the  contact  wire  is  a  horizontal  auxiliary  messenger  wire,  and 
above  this  is  the  main  messenger  wue  that  supports  both  of  the  other 
wires.  In  this  section  of  the  comitiy  the  temperatiu'e  ranges  from 
about  110' F.  to  minus  lO'F..  and  this  changes  the  stresses  in  the 
wires  from  almost  zero  to  approximately  the  elastic  limit. 

Spaced  at  30  ft.  mtervals  along  the  messenger  wire  are  bent- 
strap  clips  which  hold  the  hanger  straps.  To  the  bottom  of  each 
hanger  is  bolted  a  pair  of  malleable  iion  trolley  clips  which,  however, 
on  tangent  track  do  not  grip  the  contact  wire,  but  hold  only  the 
auxiliary  messenger  wii'e.  This  auxiliary  messenger  wiie  is  a  Xo.  0 
roimd  copper  or  steel  wire,  depending  on  whether  the  load  conditions 
require  the  added  carrymg  capacity  of  copper  over  steel.  The 
various  wires  required  for  the  overhead  construction  were  furnished 
by  the  Bridgeport  Brass  Co.,  the  Standard  Undergroimd  Cable 
Co..  and  the  .lolm  Roeblings  Sons  Co. 

From  the  auxiliary  messenger  wire  the  Xo.  000  grooved  contact 
wire  is  supported  by  a  pair  of  clips  bolted  together  and  spaced  15  ft. 
apart.  These  are  so  spaced,  however,  that  they  are  equi-distant 
from  the  hangers  holduig  up  the  auxiliary  messenger  wire,  and  the 
result  is  an  extremely  flexible  and  smooth-rmming  trolley. 

Steady  strands  are  used  on  long  tangent  stretches,  seetionalised 
between  tracks  by  an  impregnated,  wood-stick  insulator  4  ft.  long. 

At  the  section  breaks  which  are  jirovided  to  permit  isolation  of 
parts  of  the  line  for  repairs,  but  which  are  normally  connected  tlu-ough 
electrically,  specially-designed  disconnecting  switches  are  mounted 
on  top  of  the  wood  insulators.  These  can  be  opened  or  closed  by 
mear.s  of  a  long  impregnated  wooden  switch-stick. 

At  certam  locations  the  catenary  system  is  anchored  longitudinally, 
or  dead-ended,  by  being  solidly  attached  to  the  cross  girders  of  special 
struct  lira  1  bridges  provided  to  limit  the  zone  of  trouble  should  a  wreck 
cir  iintnii^ren  accident  break  a  messenger  wire.  The  normal 
iiHv-cngir-wire  support  at  the  bottom^  of  the  strings  cf  insulators  is 
so  designed  that  in  general  the  messenger  wire  will  slip  through. 
Hence,  should  a  messenger  break  between  anchors  it  is  expected 
that  it  will  slip  through  several  supjjorts  adjacent  to  the  break 
and  distribute  the  abnormal  strain  over  "several  bridges  instead 
of  concentrating  the  load  on  the  structures  at  either  side  of  the 
break. 

t)n  curved  tracks  the  hangers  from  the  messenger  wire  are  15  ft. 
apart  and  the  clips  at  the  bottom  hold  both  the  auxiliary  messenger 
and  the  contact  wire.  This  is  essential  to  keep  the  contact  wire  and 
the  auxiliary  messenger  wire  in  a  vertical  plane.  The  holding  of 
both  wires  by  the  same  clij)  at  the  end  of  the  hanger,  however,  does 
not  residt  in  hard  spots  in  the  trolleys,  Smce  all  such  hangers  lie 
on  angles  to  the  horizontal,  the  whole  system  is  sufficiently  free  to 
move  vertically  under  a  slight  u])ward  pressure  of  the  pantograph, 
and  this  a.ssures  smooth  riding. 

To  avoid  an  uneconomically  close  spacing  of  structures  on  sharj> 
curves  pull-out  poles  are  used  in  some  cases  between  bridges. 

In  the  yards  the  catenary  system  is.  of  coiu-sc.  very  similar  to  that 
on  the  main  line  except  that  only  two  of  the  suspension -tyiie  insulators 
are  used  between  live  wires  and  grouniled  stnicttues.  The  auxiliary 
messenger  wire  is  omitted,  and  the  clips  at  the  ends  of  the  hanger 
stra^is  hold  the  contact  wire  in  tangent  as  well  as  in  ciu-ve  construction. 
This,  (if  c(mrs<\  makes  the  contact  wire  in  tangent  yard  construction 
less  Ucxiblc  than  where  the  auxiliary  messenger  is  useil,  but  it  gives 
quite  satisfactory  results  when  the  spceo  is  low. 

In  the  Elkhorn  tunnel  special  catenary  constniitiiin  was  neci-ssary. 
and  after  exix-rimcnts  in  a  sampli-  metal  lineil  tnimel  where  high 
voltages  were  submitted  to  the  sinoUi'  and  steam  from  a  locomotive, 
the  arrangement  finally  ado[)tcd  was  to  have  a  supjiorthig  structure 
every  7;")  ft.,  the  structure  consistini;  of  two  cast-iron  brackets  on  each 
side  of  the  tunnel  held  to  the  brick  lining  by  large  bronze  expansioit 
bolts.  Each  bracket  carries  a  44.0(((l  volt,  transmi.ssion-lino  insula- 
tor, Su])portcd  by  the  i)air  of  instilatois  on  each  side  of  the  tunnel  is 
a  2-in.  brass  pi])e  parallel  to  the  tracks,  aiid  momited  on  this  piece  of 
pi|)e  is  another  line  insulator  uj)on  which  rests  a  cross  pipe  that  is 
bent  to  follow  the  arch  of  the  tunnel.  The  cross  pipe  is  used  as  a 
stqiport  for  the  bronze  me.sscnL'cr  wire.  -•Ml  line  catenary  parts 
have,  tlicrcfoic.  double  insnialiou  to  urouiul.  Notwithstanding  the 
necessarily  limited  clearance,  the  oM-rln-ad  const  miction  in  this  tmuiel 
stood  a  test  of  three  times  the  nonnal  Iiolley  voltage. 

A  special  type  of  track  bond  had  been  designed  for  this  installation, 
the  construction  permitting  it  to  be  installed  by  removing  only  one 
bolt  in  the  fishplate.  These  track  bonds,  together  with  the  imped- 
ance boi\ds  instidlcil  for  the  signal  .system,  were  furnished  by  the  Ohio 
Bra.ss  Co..  the  Klectrio  Service  Sniiplies  Co.  and  the  .American  Steel 
cl;  Wire  ( 'ornjiany. 
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To  pro^ade  against  the  eti'ect  of  iBduction  in  telegi-aph  wires  it  was 
deoiiled  to  plac?  the  transformer  sub-stations  somewhat  closer 
to"ether  tlian  would  have  been  required  by  considerations  of  voltage 
leaulation  and  losses  and  to  place  the  end  sub-stations  near  the  ends 
of  the  line.  This  has  resulted  in  feeding  each  important  or  long 
section  of  trolley  from  both  ends,  and  in  consequence  the  current 
fed  to  the  trains  in  a  section  between  sub-stations  goes  in  both 
directions  in  the  trolley  and  track  cu'cuits,  the  mduced  voltage  in 
parallel  telephone  and  telegraph  lines  being  thus  largely  localised  and 
neutralised.  In  addition,  however,  in  order  to  provide  for  such 
disturbances  when  one  sub-station  might  be  (  ut  of  service,  as  well  as 
for  the  excessively  high  cmrents  which  occiu-  in  cases  of  short  circuits 
and  grounds,  it  was  decided  to  install  the  so-called  "  track-trans- 
formers," or  boosters,  in  both  trolley  and  track  circuits  at  intervals 
of  about  1  mile. 

The  track  transformers  are  series  transformers  having  the  primary 
windings  connected  in  series  with  the  trolley  and  the  secondary 
connected  in  series  with  the  tracks  at  the  middle  points  of  the 
impedance  bonds  which  are  required  at  each  signal  location.  These 
booster  transformers  are  moimted  on  signal  bridges,  the  track 
connections  being  carefully  worked  out  so  as  not  to  interfere  with  the 
functioning  of  the  signals.  They  cause  the  return  current,  of  which  a 
considerable  amoimt  would  ordinarily  leak  through  the  groimd.  to 
flow  in  the  track  rails  so  that  it  is  kept  at  a  fixed  distaice  from  the 
trolley  wire  and  the  telephone  and  telegraph  wires.  The  rails  and 
the  trolley  wire  occupy  approximately  symmetrical  positions  with 
relation  to  the  telephone  and  telegraph  circuits,  and  as  the  current  is 
flowing  in  opposite  directions  in  trolley  and  in  track  the  effect  is 
largely  to  neutralise  the  exterior  inductive  effect. 

There  are  two  sets  of  coils  wound  on  the  core  of  each  transformer, 
one  for  the  eastbound  and  the  other  for  the  westbomid  track.  Hence 
only  one  transformer  is  required  at  each  point.  Since  this  arrange- 
ment has  been  in  service  it  has  been  found  that  the  telephone  and 
telegraph  se^^^ce  is  not  interferred  with  in  any  way  by  the  operation 
of  the  electric  trains. 

A  great  deal  of  attention  has  been  given  to  the  prcvisio  lof  adequate 
facilities  for  the  inspection  and  maintenance  of  all  parts  of  the  in- 
stallation. The  natural  headquarters  of  the  electric  zone  is  at 
Bluestone,  where  the  power  house  was  necessarily  located  on  accoimt 
of  the  water  supply,  and  it  was  decided  to  locate  the  inspection 
Ijuilding  and  machine  shop  for  maintenance  of  electric  locomotives 
at  that  jjoint.  The  line  maintenance  force  is  also  located  at  Blue- 
stone,  and  is  in  constant  touch  with  all  parts  of  the  electrified  section 
by  means  of  a  patrol  telephone  line  having  telephones  placed  at  signal 
bridges  in  addition  to  the  usual  telephone  facilities.  Thus  the 
general  foreman  and  the  foremen  of  all  departments  of  the  electrical 
maintenance  work  are  located  at  one  central  point  and  provided  with 
means  by  which  constant  connection  is  maintained  with  all  jioints. 
including  train  despatchers,  yard  masters,  and  the  superintendent 
and  other  division  heads. 

The  locomotive  inspection  building  is  designed  primarily  for  the 
electric  locomotives,  but  the  machine  shop  provided  in  connection 
therewith  also  serves  the  power  plant,  and  thus  the  necessity  of 
installing  machine  shop  facilities  in  the  power  station  is  avoided. 

A  brick  building  at  Bluestone,  formerly  used  as  a  jiumping  station 
for  locomotive  water  su))ply,  is  used  as  heiulcjuartcrs  for  the  line 
inspection  and  maintenance  force.  On  a  near-liy  siding  is  stationed 
an  emergency  repair  train,  consisting  of  a  tower  car,  tool  car  and  flat 
car,  which  is  constantly  held  in  readiness  for  heavy  emergency 
repairs. 

Wherever  possible  repairs  are  made  from  the  overhead  bridges  or 
from  ladders.  In  order  to  avoid  interruption  to  electric  service  to 
the  greatest  extent  possible,  specially  treated  and  imjiregnated  wooden 
Imlders  are  provided  and  these  can  be  used  for  light  repairs  to  trolley 
fingers,  clips,  and  other  details  on  the  11,000-volt  catenary  sy.stem 
while  it  is  alive. 

The  patrol  telephone  line  is  installed  over  the  entire  length  of  the 
electrified  section  and  it  has  telephones  in  locked  boxes  at  certain 
signal  bridges  spaced  about  1  mile  apart.  This  patrol  line  is  con- 
nected vvilh  the  power  house  and  it  is  valuable  for  use  in  reporting 
either  line  or  locomotive  troubles. 

Through  the  telei)hone  operator  located  at  the  |)ower  house 
comnnmication  can  be  established  with  the  train  despatchcr  and  oilier 
officials.  The  ))Ower  director  is  located  at  the  switchboaril  in  llic 
power  Ktalion,  and  he  is  also  in  constant  tele|)hone  commuiiicalio:) 
with  the  signal  power  operators,  passenger  station  agents,  yard 
masters,  and  others  who  are  responsible  for  manipulation  of  switches 
in  the  sub-stations  or  along  the  line.  By  means  of  these  facilities 
power  can  be  switched  off  or  on  quickly  whenever  necessary,  or  the 
line  may  \ie  sectioned  and  service  restored  in  part  after  inter- 
ruptions. 


THE  WmDING  OF  FLAT  RINGS.* 

BY   H.    CHIREIX. 

We  shall  suppose  in  the  following  discussion  that  the  flat  rings 
have  a  rectangular  section,  that  there  is  only  one  layer  of  winding, 
and  that  the  permeability  of  the  medium  is  unity.  The  formula} 
can  easily  be  modified  for  cases  where  the  conditions  are  different. 
Let  us  take  a  flat  ring  of  external  diameter  D,  of  internal  diameter  d, 
and  of  height  h.  Let  us  call  its  self-induction  L,  and  the  number  of 
turns  /(,     The  flux  then  is  given  by  the  equation 

^=  (\wir, 

2 

where  i  is  the  current,  and  H  is  the  magnetic  field  given  by  the 
equation  2nlix = iTriii. 

D 

Therefore  we  get  — =  /    2bni-  ' 

n       Id  X 


L=26«-  loge 


D 


Let  us  now  suppose  that  we  get  a  flat  ring  by  winding  »]  turns  per 
imit  length  on  the  mside  face.     Then?ii  =  ~,  ~  '   '~'' 

and  the  self-induction  is  given  by  the  equation 

D\ 


L=;2i7r-"i-(  d-  loge 

This  quantity  passes  through  a  maximum  for  a  certain  value  of  the- 
ratio  D/rf.  By  differentiating,  we  find  that  this  maximum  occurs 
when  rf=0-bD,  The  self-mduction  of  the  ring  in  this  case  is  given 
by  the  equation  L=6«-. 

It  is  now  possible  to  consider  the  case  where  there  is  a  second 
concentric  ring  inside  the  first ;  this  arrangement  is  quite  simple  in 
as  far  as  the  calculations  are  concerned.  In  order  to  obtain  the 
maximum  self-induction,  we  will  suppose  the  internal  diameter  of 
the  second  ring  to  be  0-6  times  that  of  the  first.  It  then  becomes 
necessary  to  find  the  new  value  of  D/rf  so  as  to  get  the  maximum  self- 
induction  for  the  whole. 

/  D  \ 

We  therefore  have  1.= n'hi  ^'^b{2d-  log,  -  -I-0-36  d--\ 

/  1  .  2  D\ 

or  L=7r-«i-/j(  2(i- log,    — - — 1. 

In  order  (o  make  this  a  maximum,  we  have 

1.2D 

2  log. =1,     (i  =  0-72D. 

d 

The  induction  is  given,  as  before,  by  the  eqviations 

L=jr-ni^d-6 
L=6n- ; 

but  in  this  case,  d  and  ii  have  higher  \aluc^.  The  new  inductance- 
is  to  the  old  in  the  ratio  of  1-44  to  I,  and  the  internal  diameters  of 
the  rings  are  respectively  0-72D,  and  0-4;!I).  In  a  similar  manner  it 
is  po.ssible  to  con.^ider  the  case  of  three  concentric  rings.  By  similar 
calculations  it  can  be  shown  that  f/  =  0-78,'jD  for  the  maximum  self- 
induction  in  this  case.  The  respective  internal  diameters  of  the 
rings  are  then  0-78") I),  O-.WD,  and  0-3:i.5D.  The  total  .self-induction 
is  then  1-7  times  that  of  a  single  ring.  In  the  ease  of  four  rings,  the 
diameters  are  0-82.")I),  0-(i.5D,  ()-4(iD  and  ()-27r)D  ;  the  self-induction 
being  l-'J  times  that  of  a  single  ring.  For  five  rings,  the  intemaJ 
diameters  are  0-85D,  0-71),  0-.55D,  0  .3!)0  and  0-2:JD. 

L<'t  us  take  a  numerical  example,  and  suppose  n  to  be  20(),  6  to  be 
10  cm.,  and  the  sclfiuduction  to  be  (»-0((04  henry.  U-t  us  suppose 
that  ll>  turns  of  wire  can  be  wound  in  a  centimetre,  and  let  UB  have 
live  concentric  ring.s.  Thus  the  internal  diameters  will  be  (14,  52-5, 
41-.'i,  2it-.'>  and  17-4  mm.  respectively.  We  thus  have  a  variable  self- 
induction,  capable  of  having  live  values,  and  woimd  very  compactly  ; 
any  portion  not  utilised  is  without  effect  on  the  rest,  and  it  is  entirely 
free  from  any  external  influence. 

•  Abstract  of  an  article  in  "  La  Lumicro  Elcctriquc." 


474 


THE  ELECTRICIAN,  JULY  2,  19L5. 


®tJc  §recfrictan. 

The  Oldest  Weekly  Electrical  Jovrnal  (established  weekly  1861—1878). 
Published  every  Friday.  Price  Sixpence  ;  Post  Free.  Sixpence-Halfpenny. 

Editorial,  Publishing  and  Printing  Offices, 
1,  2  &  3,  SALISBURY  COURT,  FLEET  ST.,  LONDON,  ENGLAND. 
Phone  :  City  4698  &  4699,     Tels.  :  Electeicias  Newspapeb  Losdos. 

AU  Letters  relating  to  Subscriptions,  Advertisements  and  other  business 
matters  to  be  addressed  Publisher,  "  The  Electrician,"  Salisbury- 
court,  Fleet-st.,  London.   Cheques  and  P.O.s  to  be  crossed  "  Coutts  dk  Co." 

All  Editorial  communications  to  be  addressed  to  The  Editor.  Letters 
for  insertion  in  "  The  Electrician,"  or  containing  ijuestions,  to  be 
accompanied  by  name  and  address  of  the  tcriter  as  evidence  of  good  faith. 
A'o  notice  is  taken  of  anonymous  communications. 

The  Electrician"  offers  (xceptional  advantages  to  Advertisers a.nd  has  an 
influential  circulation  all  over  the  World.    This  statement  is  guaranteed. 

Advertisement  Rates,  d:c.,  forwarded  on  appUration  to  the  Publisher. 

Trade  Advertisements  intended  for  the  current  issue  must  reach  the 
Office  at  latest  by  Wednesday.  Renewals  of  expiring  Advertisements, 
alterations  to  standing  Advertisements  and  Wrapper  Advertisements  by 
Tuesday  evening. 

Contracts  and  other  Official  Annoitncements,  Auctions,  Appoint- 
ments Vacant  and  Wanted,  and  all  kinds  of  Small  Advertise- 
ments are  accepted  up  to  12.30  P.M.  THURSDAY.  It  is  requested  that 
these  be  sent  in,  whenever  possible,  not  later  than  Wednesday. 


The  Rates  for  Subscription  to  "  The  Electrician  "  are  as  under  : — 

TEAR.  half-tear.       QUARTER. 

Cnited  Kingdom  ...  263.  Od.     ...     13s.  6d.     ...     7s.  Od.'^   Post  free, 

Canada  293.  Od.     ...      ISs.  Od.     ...     Is.  6d.  i-  payable 

Postal  Union 303.  Od.     ...     16s.  Od.     ...     8s.  Od.  J  in  advance 

(This  charge  includes  all  the  numerous  Supplements.) 

Seu!  volumes  of  "  The  Electrician  "  commence  in  April  and  October. 

Vols.  I.  to  LXXrV.  can  now  be  supplied.     Price  on  application. 

"THE  ELECTRICIAN"  SERIES  OF 

Standard  Electrical  Books 

can  be  obtained  of  all  Booksellers  at  Home,  in  the  Colonies,  and  Abroad. 

"  The  Electrician  "  Electrical  Trades'  Directory  and  Handbook.  Published 
annually  in  February,  corrected  to  mid-February.  1915.  Established  1882.  Avery 
valuable  advertising  medium,  covering  the  entire  Industry.  Sut)scription  price 
which  is  received  in  advance  up  to  Jan.  31st  in  each  year  for  the  next  following 
edition)  10s.  6d.  nett,  postage  (U.K.)  9d.  extra.  Price,  after  Jan.  31st,15s.  nett,  postage 
(U  K.)  9d.  extra.  After  Oct.  30th  in  any  year  the  price  is  reduced  to  10s.  M  nett 
PostageofallcopiestoContinentof  Europe,  Is.  8d  ;  Canada  and  India,  2s. ;  Austra- 
lasia and  South  Africa,  3s. ;  United  States  of  America  and  other  Countries,  2s.  6d. 

WiRBLBss  Telegraphy  and  Telephony.  Handbook  of  Formube,  Data  and  Informa- 
tion.    By  W.  H.  Eccles,  D  Sc.     In  Preparation. 

Theory  of  the  Submarine  Telegraph  Cable.  By  H.  W.  Malcolm,  D  Sc.  In  Pre- 
paration. 

£lectric  Switch  and  Controlling  Gear.     By  Dr.  C.  C.  Garrard.     In  Preparation. 

■Pkimarv  Batteries  :  Their  Construction  and  Manufacture.  By  W.  R.  Cooper. 
Price  10s.  6d.  nett.    New  Edition  in  Preparation. 

The  Localisation  of  Faults  in  Electric  Light  Mains.  By  F.  C.  Raphael  New 
Edition  Preparing. 

The  Manufacture  of  Electric  Light  Carbons.  New  and  Enlarged  Edition  now 
ready.    Bound  cloth.  2s.  6d.  nett.  post  free  2s.  9d. 

The  Mechanical  Design  and  Construction  of  Geheratoss.  By  R.  Livingstone. 
9s.  nett,  post  free  9s.  4d. 

The  Principles  of  Automatic  Telephony.     By  W.  Atkins.    2s.  nett,  post  free  2s.  2d. 

Elementary  Theory  of  Alternate-Current  Working.  By  Capt  G.  L.  Hall,  R.E. 
35.  6d.  nett. 

El«ctro>4ac»btic  Theory.  By  Oliver  Heaviside.  Vol  1.  Price  12s.  6d.  Vol  II. 
Price  125  6d.     Vol  III.    21s.  nett. 

STtjDiEs  IN  Light  Production.     By  R.  A.  Houstoun,  M.A.,  D.Sc..  Ph.D.     5s.  nett 

Common  Battery  Telephony  Simplified.     By  W.  Atkins.    3s.  nett ,  postage  3d. 

Electrical  Engineering  for  Mechanical  and  Mining  Engineers.  By  H.  J.  & 
Heather.  M.:E.E.    95.  nett. 

Electric  Cranes  :  Their  Design.  Construction  and  Application.  By  H.  H. 
Broughton,  M.I.E.E.     Price2Ss.  nett,  postage  9d.  (abroad.  Is.  Bd.) 

Electrical  Testing  i-or  Telegraph  Engineers.  By  J.  Elton  Young.  Price  l(Js.  6d. 
r.etl.  r'^rtlrocll: 

Students'  Cjk.h  to  Sijbuari»(e  Cable  Testing.  By  H.  K.  C.  Fisher  and  J.  C.  H. 
Daiby.     Price  7:.  od  nett 

Amattsur  W1PKLES.T  1  ELEORArH  DESIGNS.  By  "  Alfrec."  Very  fully  Illustrated.  Price 
23.  fed.  neU,  postage  2d. 

The  Mechanical  Design  a«o  Construction  of  Commutators.     By  R.  Livingstone. 


Pi:oh:. 
H'  TjRY  AND  Testing  Room.     Very  fully  illustrated 

'■l.nett.     Vol.  II..  14s.  nett 
•-'  •  From  the  German  of  Paul  Hogner.  translated 

•  free  6s.  e>d. 
=■-  :    TiiKiK  Custructioh  and  Manufacture.    By  E.  J.  Wade. 

Ti'  yy  Mrs.  Ayrton.  M.l.E.E.     PriceI2s.6d.net;. 

•  •"'  '■i"  CiivuMTi  fi  AM.-j  Service  Regulations.    (Lisbon  Revi- 

_  12  Amendments  to  same.  Price  8d.  nett 

f^"'  'Berlin.  19031.    8s.  6d.  nett. 

'"^  .iTioN    and    Service      Regulations 

i'-oceodlngs.     Price  ISs.  nett. 
'■'''  vH-iri'N  AND  Service  Regulations  (London 

'.  free  5r.  6d. 
'  "'■  K  1"  Theory  and  Prac-hcb.     By  Prof.  J.  A. 

.1.  I.,   125.  6d.  post  free,  abroad  13s.    Vol.   II., 

*•■  li/H.  M.  Sayers.     Price  2s.  6d.  rett 

■''•.•^- Ei-ECniic  Tramway.  AND  Similar  Undertakings. 
Price  23,  6d.  ne't 

r<tr\>tn  irrti,  r  -.    f  i:.i   :i.t ,  |  ••  j„,  Electwciai.  ••  Series  of  Books  app«ar  (ach  weak. 

^^plJUf  A*Jfn^nta^E*V^JP^.^  "^."i'JJ'r  C""'  S"""^'  *""  P-'^BT  Book 
S2..'.Jnri«^,?.°lL!  1^1:^1  ^*^^  P"'",  "^  Pf»""tlon..  in  sheet  form, 
iwit  ir..  M  <!lS,?r  'J"  .L"'^*'..'"  «"»"'0P»  lor  the  pocket  Sheets:  4d.  each, 
S^W  ,  t«M,4l  •'^  '^  =  *■■  ••«*'  »«"  '•■"*  Po<*"  Book.,  complete  In  mvelopS: 


"  THE  ELECTRICIAN  "  TABLES  OF  ELECTRICITY  SUPPLY. 

These  important  Tables  and  Data  relating  to  Electricity  Supply  in  the 
United  Kingdom  In  1915  iwhich  have  been  published  annually  since  1887) 
are  now  obtainable,  price  2s.  6d.  net.,  post  free  2s.  9d. 

The  Tables  of  Colonial  (and  certain  Foreign)  Electricity  Supply,  Power 
and  Traction  Stations  are  also  obtainable,  price  2s.  6d.  net.,  post  free  2s.  9d 

The  two  sets  of  Tables  are  supplied,  price  4s.  6d.  net.,  post  free  4s.  lOd. 

Vol.  LXXIV.  of  "Thb  Electrician."  Bound  in  Publisher's  covers. 
Price  178.  6d.     Postage  U.K.  Is.  extra,  abroad  2s.  6d. 

Cases  for  binding  Vol.  LXXIV.,  price  2a.;  post  free,  2s.  3d. 


SPECIAL  NOTICE. 


In  order  that  we  may  be  able  to  supply  the  newspaper  trade  eflectlTely 
and  meet  the  requirements  of  the  Post  Office,  we  are  sending  THH 
ELECTRICIAN  to  press  a  few  hours  earlier  every  week.  All  editorial 
and  news  matter  for  the  next  current  issue  of  THE  ELECTRICIAli 
must  reach  us  as  much  earlier  as  possible,but  not  later  than  WEDNES- 
DAY NOON,  and  advertisement  text  and  blocks  must  reach  the 
offices  as  much  earlier  as  possible,  but  not  later  than  TUESDAY 
EVENING,  during  the  continuance  of  the  War.  Advertisement! 
of  all  kinds  of  which  no  proofs  are  required  before  Qrst  insertion 
can  be  accepted  up  to  FIRST  POST  THURSDAY  MORNING. 


THE  ENLISTMENT  OF  LABOUR. 

We  are  sure  that  all  who  realise  that  this  coimtry  is  at 
present  engaged  in  a  life  and  death  struggle  will  welcome 
the  steps  that  the  Government  is  now  takmg  to  enlist 
labour,  so  that  the  output  of  munitions  of  war  shall  be  suffi- 
cient to  meet  the  needs  of  ourselves  and  our  Allies.  The 
present  struggle  demands  sacrifices  of  a  kind  to  which  we 
are  miaccustomed,  but  we  must  be  prepared  to  make  them, 
and  to  make  them  cheerfulh*.  For  the  moment  these 
sacrifices  are  to  be  made  vohmtarily.  and,  in  our  opuiion, 
this  has  the  advantage  that  voluni:ary  work  is  always 
better  than  that  which  is  compulsory.  We  therefore 
trust  sincerely  that  the  effort  which  is  being  made  to  obtain 
the  required  services  by  voluntary  means  will  be  successful. 

The  position  has  now  been  rendered  clear  by  the  publica- 
tion of  the  Mimitions  Bill.  This  mea.sure  seeks  to  overcome 
certam  obstacles  which  hitherto  have  proved  hisurmount- 
able.  One  of  the  principal  difficulties  has  been  the  lin'ila- 
tion  of  output  by  means  of  Trade  Union  rules.  Whatever 
opinions  may  be  held  about  such  rules,  it  must  be  admitted 
that  the  present  moment  is  far  ;oo  serious  for  them  to  be 
allowed  to  endanger  the  safety  of  this  country.  On  the 
other  hand,  we  quite  sympathise  with  the  feeling.s  of  the 
workman  who  is  unwilling  to  e.xert  luuisual  efforts  merely 
to  enrich  hi.^  employer.  We  have  always  been  in  favour 
of  the  limitation  of  profits  during  a  time  like  the  present, 
because,  in  our  opinion,  largo  profits  should  not  be  made 
through  sacrifices  of  the  cominunity,  and  w'c  are  glad  to  See 
that  the  Government  is  adopt  ing  a  step  of  this  kind.  Never- 
theless, it  will  be  necessary  to  take  a  broad  view  of  what 
profits  really  mean  ;  they  are  often  misunderstood.  In 
order  to  increase  his  output  largely,  a  manufacturer  may 
find  it  necessary  to  put  down  a  considerable  amount  o!  new 
plant  which  may  be  of  little  use  to  him  after  the  end  of  tlir 
war.  It  is  necessary  then  that  hi^  i)rofits  should  enable  him  tn 
wipe  off  tliis  capital  expenditure  as  well  as  to  provide  a  fair 
dividend  on  the  rest  of  his  capital.  In  some  case.*!  the  figure 
of  profit  so  iihtaiiicil  might  seem  to  be  high,  Imt  in  reality 
it  is  nothing  more  than  is  reasonable.  The  basis  on  which 
profits  are  'o  be  allowed,  according  to  the  Bill,  seems  rather 
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too  rigid,  but  we  gather  that  there  will  be  a  certain  elasticity 
which  we  hope  will  meet  the  conditions  to  which  we  have 
referred. 

Ha\iiig  secured  the  limitation  of  profits  there  is  no 
reason  whv  the  Trade  Unions  should  not  relax  their  rules, 
pro\-ided  always  that  their  position  is  not  prejudiced  when 
normal  conditions  return.  We  are  glad  to  see  that  the 
unions  have  realised  the  position.  The  only  rules  that 
mav  now  give  rise  to  trouble  are  those  to  which  Mr.  Lloyd 
Geokge  refers  as  bemg  '"  unwritten."  We  hope  that  all 
such  rules,  whether  written  or  unwritten,  will  be  relaxed 
loyally  by  the  workmen  at  the  present  time  of  national 
necessity. 

We  believe  that  the  increase  in  output  due  to  relaxation 

of  ndes  is  really  more  important  than  the  provision  of 

addhionallabour,  although  this  also  niay  be  very  necessary. 

jj-  We  trust,  however,  that  the  method  now  being  followed  by 

'.the  Government  will  not  lead  to  serious  dislocation  in  cer- 

■  tain  directions.     As  far  as  we  can  judge  there  seems  to  be 

no  discrimination  as  to  where  the  industrial  volunteer  is  at 

present   working,   yet   it   Ls   most   important  that   certain 

branches  of  mdustry,  among  which  must  be  included  the 

public  utilities  in  all  their  forms,  should  not  be  disorganised 

beyond  a  certain   point.     Undoubtedly,  the  mantifacture 

of  munitions  must  come  first,  bvtt  some  regard  must  be  paid 

to  the  maintenance  of  our  exports,  and  to  the  resumption  of 

our  home  mdustries  later  on  with  a  minimum  of  loss. 

There  seems  to  be  a  tendency  for  the  layman  to  speak  as 
if  munitions  can  be  turned  out  quite  easily  from  any  works, 
however  small,  and  of  whatever  character.  We  need 
Miicely  say  that  this  is  certainly  not  the  case.  Some  of 
the  work  that  is  required  is  of  the  highest  accuracy.  It  is 
ly  no  means  every  engmeering  works  that  is  capable  of 
.turning  out  this  class  of  work,  and  if  it  is  scattered  over 
numerous  small  factories  there  is  the  further  difficulty  of 
I  inspection.  It  appears  to  us  that  the  Government  would  be 
better  advised  in  many  cases  to  commandeer  j)lant  from  the 
smaller  works  and  to  collect  it  together  into  one  large  works 
which  might  veiy  well  be  temporary  hi  its  construction  ; 
the  effect  would  be  to  centralise  production  in  larger  works, 
and  thi's  to  have  it  carried  out  far  more  efficiently  than  is 
possible  by  means  of  numerotts  small  works  in  a  large  area, 
such  as  London.  By  so  doing  it  appears  to  us  that  there 
would  be  greater  efficiency  all  round  ;  and  efficiency  means 
not  merely  lower  cost  but  less  time,  which  is  quite  as  vital. 


REVIEWS. 

Cm\a  of  the  undtrtnentloned  works  can  be  had  from  The  Electrician  Offices,  post 
'     free,  on  receipt  of  published  price,  adding  3d.  for  books  published  under  25.     Add 
10  per  cent  for  abroad  or  for  foreign  books.] 


'1    Small  Power  Wireless  Installations.    By   M.vcrke   Cihi.d, 

I'l.    I--".-      (l."n(l,,Ti:    I'.  .Ma.-.|i;ill  &  Co.)      Is.  net. 

|;   The  Elementary   Principles   of  Wireless   Telegraphy.    H.v 

K.   1).    I'.wcw.      Pp.  viii.-r  lliO.      (U)ndoii  :    Tlio    .Marconi    Press 

•Agt-ncy.)      1^.  net. 

I    \Mrelcss  telegraph)-  is  jiccuiiar  amongst  what  may  be  called 

I'-  liobby-ridden  arts  in  tiiat,  while  its  true  thc<iry  and  its 

'  ^f  practice  are  especially  diiliciilt  of  attainment,  some  sort 

'  iisuita  reward  the  amateur  equipped  with  only  the  crudest 

Iiaratusandthe  va<iuest  nf)tion  of  "how  it  works."     To  get 

■  hest  is  very  hard  ;    to  be  ""  in  daily  comumnication  with 


the  Eiffel  Tower  and  other  st^ations  "  is  extraordinarily  easy, 
requiring  only  a  modicum  of  apparatus  and  the  licence  of  His 
Majesty's  most  tolerant  Postmaster-General.  Thus  it  is  that 
in  this  country  there  is  a  large  body  of  ^vireless  experimenters, 
nominally  students  of  a  subject  demanding  the  closest  study 
and  the  ablest  teacliing,  who  are  in  fact  burning  enthusiasts, 
but  who  are  ignorant  to  a  degree.  These  foim  a  voracious 
public  for  any  popularly  written  and  low-priced  treatise 
purporting  to  explain  in  inteUigible  terms  the  mysteries  of 
wireless. 

1.  The  former  of  the  two  works  under  review  may  well  be 
a  tempting  little  volume  to  the  amateur  of  the  schoolboy  class. 
It  contains  12  chapters  with  titles  which  are  sure  to  attract 
the  novice  who  has  already  run  against  difficulties.  He  has 
heard  conflicting  opinions  as  to  the  nature  and  value  of 
resonance  :  Chapter  IV.,  on  '"  Tuning  or  Resonance,"'  should 
clear  his  confusion.  He  has  serious  doubts  as  to  his  earth 
connection  :  then  he  must  read  Chapter  XII.,  on  "  Aerials  and 
Earths."  Or  he  has  tried  in  vain  to  construct  a  point  for  an 
electrolytic  detector  :  Chapter  VII.,  on  "  The  Electrolytic  and 
other  Receivers,"  is  there  to  help  him.  Moreover,  the 
book  is  well  printed  on  good  paper  and  the  diagrams  are 
numerous. 

Unfortunately,  the  schoolboy  we  have  imagined  is  just  the 
person  who  requires  sound  instruction  if  he  is  to  attain  to  those 
fundamental  ideas  which  alone  can  guide  him  through  the  maze 
of  weird  phenomena  he  will  encounter,  if  his  interest  and  his 
pocket  money  hold  out.  And  this  book  is  not  one  which  could 
lead  anyone  to  clear  thinking.  The  author  appears  neither 
to  have  himself  the  requisite  understanding  of  the  point  he 
wishes  to  make,  nor  has  he  the  ability  to  put  it  into  plain 
English.  The  wording  is  painfully  loose  and  even  ungram- 
matical.  "  Radio-telegraphy  is  the  art  of  projecting  through 
space  waves  of  ether  of  predetermined  duration  "  (p.  1)  is  an 
introductory  definition.  "  Each  wave  train  radiated  from  an 
aerial  represents  a  very  large  amount  of  energy  in  proportion 
to  the  amount  used  for  its  production  "  (p.  46).  '"  As  to  how 
far  the  loosening  can  be  carried  out  will  depend  on  the  trans- 
mitting station,  which,  if  well  tuned,  will  cause  an  increase  in 
strength  when  the  receiving  circuits  are  loosely  coupled  than 
when  tight  "  (p.  66).  A  wise  father  would  remove  a  book 
containing  many  such  sentences  as  these  from  the  [.lands  of 
his  son. 

There  is  no  indication  that  the  author  has  given  any  thought 
to  the  order  of  treatment  of  his  subjects.  Chapters  I.  and  III. 
deal  with  transmitting  apparatus.  II.  and  VI.  with  receiving 
apparatus,  while  IV.  and  V.  deal  with  ""  tuning  or  resonance  " 
and  '■  coupling."  In  Chapter  IX.,  entitled  '"  Tuning,"  one 
might  expect  a  postscript  to  Chapter  IV.  on  "  Tuning  or  Re- 
sonance "  ;  the  practical  construction  of  tuning  apparatus  is, 
however,  the  actual  subject. 

If  the  author  were  less  vague  it  is  likely  that  he  would  be 
more  inaccursjtc.  There  are,  nevertheless,  several  rather 
palpable  errora.  The  capacity  of  a  typical  antenna  is  given 
on  p.  13  as  of  the  order  of  x„,'„„  mfd.,  and  is  referred  to  later 
(p.  24)  as  ,!,(,.  On  p.  18  it  is  implied  that  the  specific  gravity 
of  condenser  oil  is  Ij  ;  2  would  be  nearer  the  fact.  The 
authrir  is  surely  mistaken  in  asserting  (p.  68)  that  -'  without 
doubt  the  Marconi  nickel-silver  coherer  is  by  far  the  most 
si'usitive  detector  devised."  .  The  electrolytic  receiver  whose 
connections  are  shown  in  Fig.  23  would  not  work,  the  dectector 
being  short-circuited  for  high-ficciuency  currents.  The  same 
mistake  is  made  with- a  carborundum  detector  in  Eifj.  27. 

On  p.  72  is  a  rough  tabular  statenuMit  of  the  relative  pro- 
perties of  a  number  of  detectors.  There  are  colunms  for 
"■  sensitiveness,"  "  reliability,"  and  "  how  affected  by  trans- 
mitter." The  table  is  likely  to  he  helpful,  and  we  do  not 
remember  to  have  .seen  a  similar  collected  statement  elsewhere. 

2.  The  second  book  under  notiri^  is  addressed  to  a  similar 
class  of  reader.  The  author  states  in  his  |)ieface  that  '"  It  has 
been,  his  aim  to  make  the  subject  intelligible  to  persons  who 
do  not  ]>os.se.ss  much  technical  knowledge-,  and  to  be  at  the  same 
time  brii'f  and  accurate."  He  has  in  the  main  been  successful. 
Words  are  carefulh'  chosen,  and  statements  are  at  once  concise 
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and  accurate.  The  book  may  be  read  by  a  student  who  is 
too  far  advanced  to  learn  much  from  this  elementary  treatise, 
■with  a  distinct  intellectual  appreciation  of  the  way  in  which 
the  author  handles  his  subject.  The  writer  is  conscious  all  the 
while  that  he  is  writing  down  to  his  readers'  level,  but  just 
because  he  is  capable  of  offering  stronger  meat  his  food  for 
babes  is  healthy  and  nourishing. 

The  first  30  pages  are  devoted  to  an  introduction  to  the 
science  of  electricity  in  general.  The  treatment  is  so  ex- 
tremely condensed  that  we  doubt  whether  any  useful  purpose 
is  served,  and  it  is  here,  perhaps,  that  the  author  is  at  liis 
weakest.  There  are  several  inacciu'acies,  and  the  analogy 
between  a  condenser,  which  in  the  normal  condition  holds 
no  charge,  and  a  football  bladder,  which  "  will  normally  hold 
a  definite  quantity  of  water,''  is  not  of  the  best. 

In  the  next  30  pages  the  principles  of  wave  motion  are 
outlined  with  reference,  first,  to  mechanical  and  then  to 
electrical  systems.  The  various  forms  of  ether  waves,  from 
'■  X  "-rays  of  2-5  milhonths  of  an  inch  to  "  electric  "'  rays  of 
30,000  ft.  in  wave-length  are  mentioned.  On  p.  74  a  diversion 
is  made  from  the  discussion  of  principles  and  methods,  and  the 
construction  of  an  induction  coil  is  described.  This  seems  to 
be  a  httle  out  of  place,  but  the  author  perhaps  thought  it  well 
to  clarify  the  reader's  ideas  by  telling  him  without  further 
delay  how  the  sparking  voltages  of  which  he  has  been  hearing 
may  be  obtained.  In  describing  the  function  of  the  condenser 
across  the  hammer  break,  the  not  uncommon  mistake  is  made 
of  supposing  the  energy  stored  in  the  condenser  after  the  break 
to  be  utihsed  in  the  coil  at  the  next  make. 

The  difficult  subject  of  couphng  between  circuits  is  next 
discussed.  Pages  97  to  144  consist  mainly  of  various  items  of 
apjjaratus,  accompanied  by  instructive  references  to  the  theory 
of  their  operation.  A  page  on  the  pioper  windings  for  tele- 
phone receivers  is  particularly  instructive,  and  the  rectifying 
property  of  the  carborundum-steel  detector  is  rather  fully  and 
admirably  analysed.  The  last  few  pages  deal  with  aerials,  and 
should  be  very  illuminating  to  many  readers. 

A  detailed  alphabetic  index  is  pro\'ided,  but  there  is  no  table 
of  contents  or  list  of  chapters.  It  is,  perhaps,  a  pity  that  the 
main  divisions  of  the  book  have  not  been  scheduled.  A  table 
of  contents  is  always  desirable  to  aid  one  in  getting  a  grasp  of 
a  book,  and  its  preparation  here  would,  we  venture  to  think, 
incite  the  author  somewhat  to  rearrange  the  order  of  his  matter. 
A  minor  criticism  in  a  book  of  this  size  is  that,  in  effect,  Maiconi 
apparatus  alone  is  considered.  L.  B.  T. 


PRACTICAL  CONSTRUCTION  OF  THE  CIRCLE  DIAGRAM. 

I'.Y  (!.  n.  K.VRDLEY-WILIIOT. 

Suiiitiianj. — In  this  article  the  practical  construction  and  use  of  the 
circle  diagram  is  given,  as  distinct  from  the  more  theoretical  treatment 
often  found  in  text-books. 

The' circle  diagram  is  of  sucli  great  value,  not  only  to  the 
purely  technical  engineer,  but  also  to  the  practical  man.  that 
a  few  notes  on  the  construction  thereof  will,  no  doubt,  be  of  use 
to  those  who  are  not  intimately  familiar  with  this  method  of 
calculating  the  data  of  various  motors.  It  is  generally  recog- 
nised that  the  proof  of  the  circle  diagram  is  not  altogether 
satisfactory,  although  the  results  obtained  are  sufficient  Iv 
accurate  for  all  practical  purpo.ses,  and  it  is  undoubtedly  useful 
to  be  able  to  construct  the  diagram  even  though  the  })roof  is 
not  known.  1  have  avoided  going  into  the  technical  ])r(,of, 
and  liave  restricted  these  notes  to  the  geonielriciil  construction 
of  the  diagram,  and  the  method  of  calculating  the  data  of  the 
motor  from  the  circles  thus  obtained.  On  this  accotint  it  will 
be  necessary  for  the  reader  who  is  not  familiar  with  the  ])r(>(if 
of  this  construction  to  take  certain  statements  which  follow  as 
facts,  the  object  being  simply  to  explain  the  construction  in 
Buch  a  Way  that  any  non-technical  reader  may  be  able  td  ihc 
the  diagram  to  his  advantage. 

To  construct  the  lleyland  circle;  we  require  first  to  determine 
the  position  of  tiireu  points.     These  arc  usually  readily  ob- 


tained, as  we  know,  or,  at  any  rate,  can  measme  without  any 
difficulty,  the  values  of  the  current  under  the  following  condi- 
tions : — 

1.  Full-load 

2.  No-load. 

3.  Short-circuit. 

Having  obtained  these  values  of  the  cm-rent,  and  also  the 
power-factors  under  these  conditions,  we  can  proceed  to  con- 
struct the  diagram  as  follows  : — 

Input  Circle  .4xd  Power  F.\ctor. 

Take  a  horizontal  axis  OX  aud  a  vertical  axis  OY  as  a  base 
for  construction  (see  Fig.  1).  Now,  fi-om  0  draw  OP  equal  to 
the  no-load  or  magnetising  current  (to  any  scale  preferred),  so 
that  the  cosine  of  the  angle  YOP  is  equal  to  the  power-factor 
at  no-load.  To  the  same  scale  set  oil  OS  and  OK  to  represent 
the  full-load  and  short-circuit  currents  respectivelv,  so  that 
the  angles  they  make  with  the  axis  OY  give  the  power  factors 
under  the  respective  conditions.  Thus,  we  have  three  points 
on  the  circle — namely,  P,  S  and  K — ^and  the  circle  drawn 
through  these  points  is  the  input  circle. 

From  this  circle  we  may  calculate  the  power-factor  at  all 
loads,  and  to  make  tliis  as  simple  as  possible  it  is  advisable  to 
adopt  a  ftu'ther  construction  in  order  that  the  values  of  the 
power-factor  may  be  read  direct  from  the  diagram  without 
having  to  refer  to  tables. 

Along  the  vertical  axis  OY  cut  of!  any  length  OY  and  divide 
this  into  100  equal  parts.     With  centre  0  aud  radius  OY  de- 
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scribe  a  quadi-ant.  Now,  the  jiower-factor  at  any  load  is  given 
by  the  ordinate  of  the  point  of  intersection  of  the  current 
vector  with  the  quadrant.  For  instance,  at  full-load  the 
stator  ciuxent  vector  is  OS,  which,  if  produced,  cuts  the 
(juadrant  in  .s.  Drawing  a  perpendicular  from  S  on  to  OY,  we 
find  tJiat  the  power-factor  at  full-load  is  about  0-89.  Simi- 
larly, the  powor-factor  of  the  short-circuit  current  is  given  by 
the  ordinate  of  the  point  h,  where  the  vector  OK  cuts  the 
quadrant — i.e.,  about  0-40.  Of  course,  these  two  particular 
values  were  origiiuilly  known,  and  they  are  only  mentioned, 
here  to  explain  the  nu'tliod.  aud  so  as  to  avoid  drawing  more' 
lines  on  the  diagram  (iian  iiiH'cssary. 

Since  llu'  jioint  S  is  the  end  of  the  full-load  current  vector, 
the  perpendicular  S.VI  on  the  a.xis  OX  represents  the  input  of 
the  motor,  and  thus  the  value  of  the  stator  current  and  pnwor 
factor  niav  be  obtained  at  any  input  load.  As  for  example,  at 
the  load  iMT  the  current  is  given  by  OS',  S'  Iwing  the  |Hinit 
where  the  horizontal  through  T  cuts  the  circle.  Producing 
()S'  to  cut  the  quadrant  in  x'  we  find  that  the  power-factor  is 
about  (>-77r). 

Before  passing  on  it  will  be  well  to  note  that   the  line  PS" 
represents  to  a  certain  scale  (which  is  not  necessarily  the  same 
as  that  to  which  OS  is  drawn)  the  rotor  current  at  full  load,  and 
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since  the  value,  of  this  is  probably  known,  it  is  clear  that  at 
other  loads  the  rotor  current  may  easily  be  calculated.  At  the 
load  MT  the  rotor  current  is  PS',  thus  we  have 

PS  :  PS'  :  :  rotor  current  at  MS  :  rotor  current  at  MT, 
or  the  rotor  current  at  the  load  MT 

full-load  rotor  cm-rent        ,, 
= pg  xPb. 

Output  Circle  and  Efficiency. 

So  far  we  have  considered  only  the  input  of  the  motor,  but 
since  the  efficiency  of  the  motor  is  the  relation  between  input 
and  output,  we  must  find  some  way  of  obtaining  this  relation 
on  the  diagram.  This  is  done  by  means  of  another  circle  which 
may  be  called  the  output  circle.  This  circle  is  obtained  by 
joining  KX,  and  drawing  from  X  a  line  XB  perpendicular  to 
KX,  cutting  the  horizontal  through  A  in  B.  With  centre  B 
and  radius  BX  draw  the  circle  CLX. 

Now,  if  we  join  SX  and  drop  a  perpendicular  LN  from  the 
]  II  lint  L,  where  SX  intersects  the  output  circle,  on  to  the  hori- 
zontal through  P,  LN  represents  the  output  of  the  motor. 
Since  SM  represents  the  input  and  LN  the  output  of  the  motor 
at  full-load,  we  have 

LN 
Full-load  efficiency=Q^xlOO  per  cent. 

When  considering  the  power-factor  above  we  were  working 
from  the  input  load,  but  it  is  usually  required  to  find  the  power 
factor  at  a  given  output  of  the  motor.  We  have  seen  that  LN 
represents  the  output  of  the  motor  at  full  load,  and  that  the 


Sup. 

The  simplest  way  to  obtain  the  slip  from  the  diagram  is  to 
complete  the  input  circle  as  shown  in  Fig.  2.  As  before,  we 
have  OP,  OS  and  OK,  representing  the  no-load,  full-load  and 
short-circuit  currents  resjiectively. 

From  K  drop  the  perpendicular  KL  on  the  axis  OX.  Bisect 
KL  in  N,  join  ON  and  produce  to  cut  the  circle  in  M.  Take 
any  piont  D  on  the  lower  half  of  the  circle,  join  CD,  MD  and 
KD.  From  any  point  A  on  CD  draw  a  line  AB  parallel  to  MD 
to  cut  KD  in  B.     This  line  gives  the  slip  at  the  various  loads. 

Since  at  no-load  the  slip  is  0  per  cent,  and  at  short-circuit 

current  the  motor  is  standing  still,  or,  in  other  words,  the  slip 

is  100  per  cent.,  it  is  clear  that  the  points  A  and  B  represent 

these  two  values.     To  obtain  the  slip  at  other  loads,  say,  at  S 

and  S',  join  SD  and  S'D,  then  the  slips  are   represented  by 

relation   between   AG   and   AH  respectively    and   AB.     For 

instance,  at  the  load  S, 

,„.       AG  X 100 

blip  =  —  ~ —  per  cent. 

Let  us  now  take  a  concrete  example  of,  say,  a  320  b.h.p. 
three-phase  .500-volt  .50-cycle  motor,  the  particulars  of  which 
are  as  follows  : — 

Full-load  cm-rent  =333  amperes. 

Full-load  power-factor        =0-92. 
No-load  current  =75  amperes. 

No-load  power-factor  =0-13. 

Short-circuit  current  =1,840  amperes. 

Short-circuit  power-factor  =0-29. 


line  joining  XL,  if  produced  to  cut  the  input  circle  in  S,  gives 
the  stator  current  OS.  Similarly  for  any  other  load.  Take  for 
instance  the  load  corresponding  to  RN.  Join  XR  and  produce 
to  cut  the  input  circle  at  S'.  This  gives  the  current  vector  OS' 
from  which  the  power-factor  may  be 'obtained  as  before.  The 
perpendicular  from  S'  on  SM  gives  MT  as  the  input  at  that 

NR  X 100 


load,  and  we  have  the  efficiency  at  load  NR  = 


MT 


per  cent. 


Thus,  we  can  now  calculate  the  power-factor  and  efficiency 
fioiu  the  diagram  at  any  output  or  input  load. 

Torque  Circle. 

From  C  draw  CV  to  cut  KX  in  V,  so  that  CV  represents  to 

de  the  drop  in  the  stator  winding  with  locked  rotor.     Now, 

'I  OX  is  taken  to  represent  to  scale  the  stator  voltage,  KV  and 

^  X  are  proportional  to  and  represent  to  the  same  scale  as  OX 

'"•  oiiniic  drop  in  stator  and  rotor  respectively.     Through  C, 

Hid  X  draw  the  circle  CVX.     This  is  the  torque  circle.     At 

output  load  LN  when  the  stator  current  is  OS  the  torque 

I'-vcloped  is  given  by  dropping  a  perpendicular  HF  on  OX  from 

'li<^  point  H,  where  SX  cuts  the  torque  cii-cle,  and  similarly  at 

'•lier  loads. 


The  above  particulars  will  enable  us  to  obtain  the  input  and 
output  circles,  and  the  complete  diagram  is  shown  in  Fig.  3. 
The  power-factor  quadrant  should  be  drawn  first,  as  then  tliere 
is  no  need  to  measure  out  the  angles  for  the  various  cui-rent 
vectors.     In  the  diagram  we  have, 

OP  =  no-load  current  =      75  amperes. 

08  =  full-load  current         =    333         „ 
OK  =  short-circuit  current  =  1,840         „ 

These  are  drawn  to  scale,  1cm.  representing  100  amperes. 
Now,  we  kn(jw  that  i^N  represents  tlie  full-load  output 
=  320  B.H.P.,  and,  measuruig  LX,  we  find  that  it  is  equal  to 
28  mm.,  .so  that  we  know  the  scale  of  the  input  and  output 
line.s— i.e.,  28  mm.  =320  ii.ii.p.  Thus,  we  have  SM  =  full-load 
input,  S.M  =  31  mm. -.3.50  ii.Ji.i-.,  and  tlie  full-load  efficiency  is 
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thus  904  per  cent.    The  slip  at  full-load  is  given  by  -^  X 100 

per  cent.     Measuring  AB,  we  find  that  it  is  equal  to  95  mm. 

and  AH  =  3  mm.,  so  that  the  slip=     ^         per  cent.  =  316  per 

cent.  All  the  full-load  values  are  marked  by  the  figure  2.  the 
other  figures  representing  anv  points  on  the  circle.  The  pull- 
out  load  would  be  the  point  V  between  4  and  5,  and  the  values 
above  this  are  unstable.  If  the  construction  is  repeated  for 
each  of  these  points  as  shown,  we  can  tabulate  the  results,  and 
if  required  plot  curves  to  represent  the  power-factor,  efii- 
ciency  and  slip.  The  following  table  gives  approximately  the 
results  obtained  from  Fig.  3  in  the  present  instance. 


Load 

B.H.P. 

B.H.P. 

Efficiency. 

Cos0. 

SUp. 

input. 

output. 

Per  cent. 

Per  cent. 

1 

171 

154 

900 

0-86 

1-45 

•2 

.'!.-)4 

320 

90-4 

0-92 

316 

3 

71.-> 

til  3 

85-6 

0-89 

6-32 

4 

923 

755 

77-6 

0-8 

12-2 

V 

1.018 

767 

75-4 

0-77 

13-3 

a 

1,062 

715 

67-2 

0-68 

14-2 

« 

950 

435 

460 

0-5 

35-8 

These  results  are  plotted  in  Fig.  4,  and  we  now  have  ctrrves 
for  the  three  chief  characteristics  of  the  motor,  efficiency, 
power-factor  and  slip. 
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remain  assuredly  free  from  such  chance  contacts.  Metal  sheathed 
cables,  and  also  concentric  cables  with  uninsulated  external  con- 
ductors, share  these  disadvantages,  and,  notwithstanding  their 
undoubted  merit,  have  certain  minor  disadvantages  peculiar  to 
themselves. 

2.  Another  point  considered  in  designing:  the  C.T.S.I.  concentric 
.system  is  that,  in  modern  methods  of  electrical  supply,  one  con- 
ductor, such  as  the  mid-wire  of  a  three-^^■ire  direct-current  system, 
is  usually  at  approximately  earth  potential.  For  this  reason  the 
chief  insulation  should  be  concentrated  upon  the  live  wire  or  wires  ; 
but  the  use  of  iminsulated  ""  return  "  conductors  is  commonly  for- 
bidden for  several  good  reasons.  Such  bare  conductors  would 
po.sse5s  to  a  certain  extent  the  disadvantages  described  above  in  1. 
The  small  differences  of  potential  due  to  fall  of  voltage  along  the 
various  outer  conductors  also  might  suffice  to  produce  harmful  stray 
currents.  Xor  must  we  forget  the  temporary  conditions  set  up  by 
short-circuits,  and  perhaps  by  interrupted  return  conductors  or  earth 
connections.  Some  insulation  of  the  outer  of  concentric  cables  for 
indoor  wiring  is  therefore  necessary.  It  must  be  reliable,  but  it 
need  not  be  high  so  long  as  it  can  withstand  for  a  time  such  accidental 
di  lectric  stresses. 

3.  The  form  of  the  cable  must  lend  itself  to  safe  and  rapid  adapta- 
tion, not  only  to  special  appliances,  but  to  the  electrical  fitments 
in  common  use. 

4.  The  whole  should  be  durable  and  provide  reasonably  adequate 
protection  against  aU  adverse  conditions  Ukely  to  be  met  with  diu-ing 
and  after  installation. 

To  seciu'e  these  advantages  and  obviate  those  dangers,  as  well 
as  the  deteriorating  influence  of  moisture  and  rust  in 
conduits,  the  new  form  of  cable  has  been  constructed  as 
described  below.  The  system  may  be  used  with  single-pole 
.switches  and  fuses,  but  is  designed  for  use  in  towns  where  it 
is  the  practice  to  employ  doubIe-])ole  main  switches  and 
double-pole  branch  fuses  on  each  circuit. 

C  A  B 
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The  above  notes  only  touch  on  the  main  construction  of  the 
diagram,  the  subject  being  far  too  comprehensive  to  go  into  in 
detail  in  a  short  article  such  as  this,  but  it  will  no  doubt  serve 
as  a  guide  to  those  readers  who  are  not  calleil  upon  to  calculate 
these  data  often,  and  may,  therefore,  not  be  familiar  with  the 
use  of  the  diagram. 


THE  C.T.S.I.  CONCENTRIC  SYSTEM  OF  WIRING. 

BY    DONALD    .SMEATOX    -MVNRO. 

The  changing  conditions  of  labour  and  certain  troubles  incidental 
to  methods  of  wiring  now  in  common  itse  have  led  to  the  introduction 
of  a  method  of  wiring  in  which  the  conductors  are  arranged  concen- 
trically. It  differs,  however,  from  familiar  concentric  cables,  as  used 
for  indoor  wiring,  in  that  the  spiral  external  conductor  is  both 
initulated  and  protected  by  a  special  covering.  The  facts  which  have 
led  to  the  introduction  of  this  method  are  : — 

1.  The  troubles  which  have  arisen  by  the  use  of  conductive 
metallic  conduit«.  These  troubles  are  not  merely  those  due  to  faint 
leakage  into  the  protective  metal  and  thence  to  chance  earths. 
with  con«cf|uenl  electrolytic  corro.sion.  Corrosion  is  reduced,  but 
not  aboli.shed,  by  the  formal  earthing  of  the  conduit  at  a  definite 
IK>int.  The  chief  source  of  danger  ari.scs  from  the  electrical  con- 
tinuity of  the  metal  conduits — the  very  cpuvlity  relied  upon  to  make 
Iheni  Hufe.  The  moment  that  a  serious  fault  occurs  the  wliolc  con- 
duit HV.stem  is  live.  The  |irevniling  idea  is  that  the  leakage  current 
tlowH  ftlonu  the  conduit  to  the  projier  earth  bond,  and  that  the  in- 
rreft!.eil  (low  in  the  faulty  cable  will  melt  the  fu.se.  Usually,  though 
not  invariably,  it  docH  so.  Hut  the  proce.ss.  thouyli  <|ui"ck,  takes 
ttpiirrciftl.le  time.  iJuring  this  time  part  of  the  eurreni  finds  oilier 
patliH  to  earth,  by  chance  contact-!  with  go*,  or  water  pipes  or  by 
•trmlural  mctol  work.     In  practice,  metal  conduits  cannot  be  or 


.\  branch  circuit  cable,  for  example,  consists  generally  of  a  3  22 
S.W.G.  tiimed  copper  core.  This  is  highly  msulated  with  pure  and 
vulcanised  rubber  to  the  C.M..\.  specification,  and  is  then  lapjicd 
with  tape.  The  iimer  core  just  described  forms  the  vital  wire  of  the 
circuit. 

Lapped  round  the  foregoing  is  the  external  conductor.  It  con- 
sists of  3f)  separate  wires  of  tinned  copper  of  Xo.  30  S.W.tJ.  These 
are  laid  side  by  side  to  form  a  ribbon.  They  are  so  laid  that  side 
contact  is  maintained  generally.  The  effect  of  this  side  contact 
Ijctwccn  the  tinned  surfaces,  and  of  the  long  "  lay  "'  of  the  31)  strands, 
reduces  to  a  minimum  the  inductive  effects  and  the  fall  of  [wtential. 
This  long  lapping  is  also  of  much  advantage  to  the  wireman  by  pre- 
senting the  outer  conductor  in  a  form  sufficient,  safe  and  convenient 
for  joints  and  for  connections  to  fitments  of  standard  type.  It  al.so 
jiermits  soldered  joints  to  l.c  made  at  a  safe  distance  from  the 
important  rubber  insulation  :  or  soldered  joints  may  be  omitted  and 
terminals  may  be  employed  instead.  .A  briiided  conductor  or  a  short 
lapped  conductor,  however  excellent  for  spciilic  purpo.ses,  woidd  not 
alTord  these  conveniences  of  manipulation,  and  therefore  are  exdudet 
from  tho  system. 

The   external   copper   conductor   described   affords   a   degree   o 
armouring  protection  to  the  interior  insulation.     It  is  connected  U. 
the  ■'  neutral  "  supply  wire,  ami  is  not  normally  interrupted  at  thtl] 
branch  switches.      Doubh'-polc  fu.ses  control  the  circuit. 

The  outer  conductor  is  insulated,  ])rcferal>ly.  with  a  layer  of  im 
pregnated  tape.  Such  insulation  woulil  be  very  slight  and  ticetilli 
if  used,  siiy.  in  steel  conduit.  Hut  kept  dry  by  the  outer  coating  t 
be  described,  it  gives,  if  projierly  treated  at  the  cut  ends,  a  fair  degn 
of  permanent  insulation.  Kurther  insulation,  aa  by  pure  rubbe 
lap)iiug,  may  be  added  where  desired,  but  of  course,  at  some  add 
tional  cost. 

(>v<-r  the  tape  the  protection  is  ciuiiplilcil  by  a  substantial  layt 
of  cab-tyre  sheathing.  This  form  of  sheathing  has  been^hitherto  p> 
upon  the  market  solely  as  a  highly  efficient  mechanical  protcilio 
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for  cables  otherwise  completely  insulated.  In  durability  and  in 
resistance  to  nearly  all  the  enemies  of  cables  the  material  is  of  unique 
effectiveness.  But  its  i:isulating  properties  also  are  not  to  bs  de- 
spised. Used  over  tape  or  orher  forms  of  insulation  described,  the 
combination  gives  ample  insulation  to  a  neutral  wire  normally  at  or 
near  to  earth  potential,  and  i ;  of  sufficient  dielectric  strength  to  with- 
stand all  probable  incidental  pressures.  ]n  ordinary  buildings  no 
further  conduit  is  needed. 

Figs.  lA,  1«,  and  la'  indicates  how  the  cable  is  dealt  with  at 
switches.  A  piece  of  the  outer  cover  for  a  length  of,  say,  2  in.,  is 
removed.  The  tape  surrou-iding  the  external  strands  is  then  un- 
wound (lA).  The  cable  is  held  on  both  sides  of  the  opening  and  is 
given  a  slight  twist  in  the  opposite  direction  to  which  the  wires  are 
wound.  The  strsmds  will  then  open  out  like  a  cage  (lo).  and  the 
interior  insulated  wire  can  be  cut  through  the  centre.  The  two  cut 
ends  are  next  prepared  for  entering  the  switch  terminals.     If  the 


cable  now  receives  several  turns,  the  external  strands  will  twist  into 
a  neat  and  compact  copper  rope  (la'),  which  may  in  certain  circum- 
stances be  lapped  with  an  insulation  of  pure  rubber  tape. 

Figs.  IB,  16  and  16'  show  how  the  cable  is  treated  at  lighting 
points.  A  short  length  of  sheathing  is  removed  (IB).  The  external 
strands  are  unwound  and  twisted  into  a  rope  (16).  It  is  not  always 
necessary  to  insulate  this  external  connection,  as  in  most  cases  it  can 
be  bent  sharply  at  right  angles  through  its  proper  hole  in  block  or 
ceiling  rose  and  secured  directly  into  its  tenninal.  The  interior 
insulated  wire  passes  on  and  then  bends  sharply  down  into  its  own 
hole  in  block  and  terminal  (16'). 

The  preparation  of  the  ends  for  a  junction  is  similar  to  the  last 
description.     The  inner  and   the  exterior  cables  may  be  bent   in 


l")site  directions  at  the  point  where  they  leave  the  sheathing 

'!-'•  Ic).     Two  or  three  branches  similarly  prepared  are  butted  up 

inst  these.     The  external  cables  arc  then  all  twisted  together  on 

^idc  and  the  inner  cables  are  twisted  together  on  the  other  side. 

joints  may  be  soldered  or  simply  held  in  tinned  clamp  terminals 

'•     It  is  not  necessary  to  have  any  special  fittings  for  the  sy.-ftem. 

■i'lary  shallow  recessed  teak  blocks  properly  grooved  to  lit  the 

'■''■  are  used  for  everyday  installation  conditions  at   lights  and 

Itches.     It  is  recommended  that  a  disc  of  thin  rubber  insertion 

inteq)osed  between  block  and  wall  on  ceiling.     This  keeps  out 

I'lp  and  dust.     These  are  shown  in  Fig.  2.     f^imilar  blocks  may 


serve  for  joints  if  the  latter  are  first  insulated.  But  joint  boxes  of 
the  type  in  Fig.  3  are  more  serviceable  and  ornamental  and  they 
s 'rve  better  to  take  any  stress  which  may  be  put  on  them.  If  the 
two  surfaces  are  coated  with  shellac  before  joining  then  protection 
from  damp  is  assured. 

When  an  ordinary'  teak  fuse-box  is  used  grooves  are  cut  in  back 
edge  of  frame  to  admit  cables.  It  is  good  practice  to  have  a  thin 
sheet  of  asbestos  slats  the  exact  external  size  of  box  to  protect  the 
wires  from  wall.  The  cable  at  fuses  is  treated  in  a  similar  manner 
as  at  Lights,  only,  of  course,  the  sheathing  is  stripped  further  back  to 
suit  the  considerable  distance  between  positive  and  negative  fuses. 

When  the  conditions  are  very  severe  then  malleable  cast  boxes  of 
the  well-lcnown  universal  pattern  may  be  used.  The  cables  enter 
these  through  screwed  glands.  The  boxes  have  insulated  linings, 
and  are  fumlly  tilled  uj)  solid  with  bitumen  corapomid.  The  sj'stem 
is  then  more  watertight  than  any  lead-covered  system  would  be,  and 
the  result  is  attained  without  trouble  and  without  the  harmful 
heating  which  lead  sweating  requires. 

At  switch  and  fitting  points  the  boxes  have  fibre  discs  to  which 
these  attachments  are  screwed.  Fig.  4  gives  some  examples  of  this 
method.     A  tyjiical  circuit  is  sketched  in  Fig.  5. 


It  should  be  particularlj'  noted  that  the  utmost  economy  and  the 
greatest  neatness  are  attained  when  the  cables  are  passed  through  the 
switch  block — or  box — before  continuing  on  to  the  lamp.  This  is 
different  to  the  usual  method  employed  in  the  ordinary  systems 
where  the  switch  feed  is  taken  from  a  box  on  the  way  to  the  lamp, 
and  the  switch  return  passes  through  the  same  box  and  then  oa  to  the 
light. 

It  will  be  found  advantageous  to  run  the  system  beneath  floors. 
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oralongskirting,  on  the  flat  to  be  lighted  and  to  feed  upwards  through 
the  switches.  This  has  the  additional  merit  in  buildings  of  the  tene- 
ment type  that  an  installation  may  I)c  confined  to  tlie  one  house,  and 
(Iocs  not  encroai'h  beneath  the  floor  of  the  flat  above. 

The  cable  is  also  manufactured  witli  more  than  one  interior  insu- 
lated wire.  For  simplicity  of  |)arts,  however,  most  erectors  will 
[ircfcr  to  utilise  the  single-core  tyiie  wherever  possible.  Thus, 
where  two  switches  are  mounted  on  one  block  to  control,  say,  a  live- 
light  fitting,  two  cr)mpletc  separate  concentric  cables  will  be  led  from 
the  switches  to  the  fitting.  The  external  wire  of  one  cable  will  be 
the  lamp  return.     The  two  internal  wires  will  feed  the  lamps,  and  tlio 
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external  wires  of  the  second  cable  will  serve  simply  as  a  mechanical 
protector  for  its  core. 

Suppose  that  a  third  switch  was  desired  then  it  is  better  to  ni  ^  a 
third  cable  rather  than  utilise  the  external  of  the  second  cable.  The 
reason  being,  of  course,  that  switchto-Iamp  wir^s  are  always  at  the 
higher  potential  from  earth  imless  the  switches  are  in  "  off  ""  position. 

On  test,  a  mile  of  the  above  cable  has  an  insulation  resistance  of 
1,700  megohms  between  the  two  conductors  and  52  megohms  per 
mile  is  obtained  between  the  external  conductor  and  '"  earth."' 

The  construction  of  the  cable  is  the  essential  feature  of  the  new 
wiring  system.  It  will  be  noted  that  the  important  wire  has  the 
Mghest  insulation  and,  in  addition,  it  is  double  armoured  by  copper 
and  cab-tyre  sheathing.  The  neutral  conductor,  owing  to  the 
number  and  size  of  its  strands  and  the  method  of  its  application, 
has  an  ohmic  resistance  approximately  half  that  of  the  '"  live  "  wire. 
There  is  some  virtue  in  this  for  reducing  fall  of  potential  and  heating. 
It  being  the  return  wire  has  most  current  to  carry,  as  it  serves 
more  lamps  than  the  individual  switch  wires,  on  the  majorit,.-  of 
circuits. 

This  composite  circuit  cable,  whilst  almost  ideally  protected,  has  a 
diameter  of  only  ^  in,,  so  it  is  easily  concealed  and  neat  when  it  is 
visible.  Its  circular  form  is  much  more  easily  adapted  to  glands  and 
the  like  than  the  elliptic  cables  now  common.  The  system  involves 
the  very  minimum  of  labour  costs  in  erection. 

Owing  to  the  structure  of  the  cable  it  is  difficult  to  injure  or  pene- 
trate, but  should  this  be  accomplished,  say,  by  a  sharp  nail,  then  the 
live  wire  cannot  be  reached  without  making  contact  with  the  neutral, 
so  a  clear  indication  is  given  by  the  fuse  blowi'ig.  In  twin-wire 
systems  such  an  accident  frequently  results  ia  a  partial  and,  there- 
fore, more  dangerous  short-circuit. 


PHYSICAL  SOdETY. 


At  the  meeting  held  on  June  11th,  at  the  Imperial  College  of 
Science,  Dr.  A.  Russell,  M.A.,  Vice-President,  in  the  Chair,  a 
Paper  on 

"The  Coefficient  of  Expansion  of  Sodium," 

by  E.  A.  Griffiths  and  E.  Griffiths,  M.Sc,  was  read  by  the  latttr. 

The  thermal  expansion  and  increase  in  volume  on  liquefaction  of 
sodium  were  determined  by  a  method  based  on  the  following  prin- 
ciple : — 

The  difference  in  expansion  of  a  volume  of  sodium  and  an  equal 
volume  of  glass  (or  quartz)  was  measured  by  differential  weighing 
under  oil  at  various  temperatures. 

A  volume  of  about  250  c.cs.  of  sodium  was  suspended  from  one  arm 
of  a  short  beam  balance  and  a  weighed  glijss  bulb  of  equal  displace- 
ment from  the  other  arm. 

The  experiments  show  that  sodium  expands  quite  uniformly  with 
the  temperature  up  to  its  melting  point. 

The  value  0-000226  was  deduced  for  the  coefficient  of  expansion. 
In  changing  from  the  solid  to  the  liquid  state,  an  increaTeof  2-57  per 
cent,  occurs  in  the  volume. 

Mr.  F.  E.  Smith  expressed  his  admiration  for  the  method  employed  and 
for  the  order  of  accuracy  with  which  the  observations  appeared  to  have 
been  made.  Would  it  have  l)ceii  jiossihle  to  obtain  sufficient  accuracy 
with  the  sodium  in  an  ordinary  ililatomcter,  the  remainder  of  which  con- 
tained oil,  an  was  often  done  in  the  case  of  other  metals  ? 

Mr.  A.  C'AMrBELL  asked  if  there  had  been  no  trouble  from  convection 
in  the  oil  at  the  higher  temperatures.  Had  the  authors  noticed  an}' 
hysteresis  eticct  in  the  expansion  of  the  glass  globe  such  as  the  behaviour 
of  a  thermonieter  bulb  would  lead  one  to  expect  ? 

Dr.  C.  C'uBEE  stated  that  the  two  curves  which  Mr.  Griffiths  had  drawn 
on  tho  board  repre»intin<;  the  tlieoretical  and  experimental  results  were 
very  similar  in  form,  which  might  indicate  that  the  theory  had  something 
in  its  favour.  Had  the  cocflicicnt  of  elasticity  been  determined  for  the 
actual  sjiecimcn  used,  or  were  general  results  a,ss\inied  ?  He  believed  that 
tlie  elasticity  varied  considerably  in  ditTerent  specimens. 

Mr.  .1.  Guil.o  a.sked  what  precautions  had  been  found  necessary  to 
avoid  difficulties  due  to  the  verj*  uncertain  capillary  effects  where  the 
su.s[)enHions  enl<T  the  oil.  Was  the  comix'iisating  bulb  evacuated  ?  If 
it  contained  air  at  atmospheric  pressure  when  cold,  the  pressure  would 
increa.se  by  about  a  third  of  an  atmosphere  at  100°C.,  which  would  pro- 
duce an  appreciable  alteration  in  the  volume  of  the  compensator.  The 
neglect  of  a  correction  for  this  pressure  effect  would  be  to  give  less  than 
the  true  value  for  the  expansion  of  the  sodium.  He  had  not  had  time  to 
sie  wheth'T  this  would  diminish  or  increase  the  discrepancy  Iwtween  the 
olwerved  and  thcdritical  values  of  Cr,  but  it  seemed  advisable  in  future 
work  either  t<j  evacuate  the  eiiinpcnsator,  or  to  determine  its  total 
rxpansit>n  from  nil  ca>isi-s  liy  a  blank  ex|X'rinient. 

Mr.  a.  I).  riiAi.MKiiM  iwked  if  a  rheck  wa.s  made  to  see  if  the  volume  of 
the  Jmlb  wrm  the  name  liefore  nnfl  ttft«>r  the  exiH-riments.  Had  the  authors 
tried  if  Linilcmann'a  formula  would  agree  with  their  results)  ? 


Mr.  Griffiths,  in  reply,  said  that  in  the  dilatometer  method  the 
difference  in  expansion  of  sodium  and  oil  would  be  mea-sured.  The 
coefficient  of  expansion  of  oil  is  about  10  times  that  of  a  metal,  and  would 
have  to  Ije  determined  with  considerable  accuracy.  The  method  de- 
scribed was  intended  to  measure  the  expansion  relati^e  to  that  of  fused 
quartz,  of  which  the  coefficient  is  about  I '200  that  of  a  metal  and  is 
accurately  known.  The  expansion  of  the  oil  onlv  affects  the  ratio  of  the 
densities  at  the  two  temperatures.  The  effect  of  convection  was  greatly 
reduced  by  the  sj-mmetrical  disposition  and  closeness  of  the  bulbs.  No 
secular  changes  were  found,  the  results  obtained  before  and  after  heating 
to  the  higher  temperatures  agieeing  [see  Table  I.  and  Fig.  2).  With 
quartz  bulbs  no  secular  effects  would  be  possible.  The'formulse  of 
Einstein  and  Debye  were  able  to  represent  the  general  form  of  the  atomic 
heat-temperature  curve,  but  systematic  divergencies  from  the  experi- 
mental results  occur  and  the  theories  fail  to  account  for  the  abnormal 
increase  near  the  melting  point.  Xernst  and  Lindemann's  formulaj  gave 
a  curve  very  similar  to  Debves  {see  -  Phil.  Trans."  R.S.,  A.,  Vol.  214, 
page  34S,  1914),  He  had  a,ssumed  Richards"  value  for  the  elasticitv. 
The  suspensions  were  of  fine  tinned  steel  wire.  As  the  oil  wetted  the 
surface  the  capillary  effect  would  probably  be  constant,  and  the  same  for 
both  wires.  The  compensator  was  heated  to  about  200=C.  when  sealing 
off  and.  being  stout  walled,  would  be  little  affected  by  the  changes  of 
pressure  of  the  residual  an-  when  h?ated.  The  expansion  of  the  com- 
pensator was  checked  by  weighing  it  alone  in  water  at  different  tem- 
peratures. 

A  Pa;!er,  entitled 

"Notes  on  the  Calculation  of  Thin  Objectives," 
was  read  by  Mr.  T.  Sjhth,  B,A. 

Lens  systems  which  are  symmetrical  about  an  axis  have  in  general 
six  degrees  of  freedom  for  first  order  aberrations.  Thin  systems  have 
only  three  degrees  of  freedom,  and  in  consequence  of  the  limited 
range  of  glasses  only  two  degrees  of  freedom  are  jjiactically  available. 
In  achromatic  combinations  of  two  lenses  these  two  degrees  of 
freedom  are  controlled  by  the  general  shape  as  distinct  from  the 
total  power  of  each  lens.  In  general  when  two  given  conditions  are 
satisfied  the  curvatures  of  the  inner  surfaces  are  not  equal,  so  that  a 
cemented  combination  of  two  lenses  is  not  possible.  Owing  to  the 
increased  light  transmittmg  powers  it  is  often  necessary  to  have  only 
two  glass  air  surfaces,  and  tluis  more  than  two  component  lenses  are 
necessary.  The  effect  of  bending  any  tliin  system  as  a  whole  by 
increasing  the  curvature  of  each  surface  by  the  same  amount  is 
investigated,  and  it  is  shown  that  with  two  given  kinds  of  glass  a 
triple  cemented  lens  can  be  formed  satisfyuig  two  arbitrary  aberra- 
tion conditions.  The  ])roblem  reduces  to  the  solution  of  quadratic 
equations,  and  in  general  there  are  four  solutions.  Illustrations  are 
given  of  astronomical  objectives  of  both  double  imcemented  and 
triple  cemented  forms,  and  the  glasses  are  determined  for  which  a 
doublet  can  be  cemented. 

Mr.  S.  D.  Cr.\lmeks  cxpres.sed  his  appreciation  of  the  Paper.  One 
could  get  a  rapid  survey  from  it  of  the  results  which  were  possible.  The 
special  problem  of  a  lens  corrected  for  spherical  aberration  and  coma  had 
been  discussed  by  Harting  and  also  by  Von  Hnegh.  The  latter  had 
solved  the  problem  on  lines  which  seemed  to  him  rather  simpler  to  use. 
He  did  not  quite  agree  with  the  author's  statement  that  the  use  of 
phosphate  cro^vns  had  Ix^en  entirely  discontinued.  Glasses  very  like 
these  have  been  used  fairly  fre(|uently, especially  by  Continental  makers. 
There  were  csises  where  in  conipnting  a  lens  it  was  not  desired  to  achro- 
matise  completely  ;  where,  for  c.xami)le,  after  correcting  for  spherical 
aberration  and  coma,  some  residual  chromatic  al>enation  was  desirable 
to  neutralise  the  chromatic  alHrraticm  of  the  prisms  in  binooUars. 

Mr.  A.  C.\.MrBELL  asked  if  tlie  small  thickness  of  the  cement  used  in 
cemented  lenses  made  an  appreciable  ditlcrencc,  and  if  its  refractive 
properties  entered  into  the  cakidations.  What  was  the  range  of  re- 
fractive index  available  in  tlie  luddern  optical  gla.s.scs  ? 

The  .\rTHOR,  ui  reply,  was  siuprised  to  hear  that  phosphate  glasses 
were  still  employed  in  any  case  in  which  they  could  possibly  be  avoided. 
The  cement  used  was  always  Canada  balsam  and  was  entirely  neglected 
in  all  computations.  .\  range  uf  refractive  index  of  1-47  to  1-79  was 
available,  but  the  extreme  values  were  rarely  used,  1-49  to  about  l-Ci  or 
so  Ijeing  the  range  usually  utilised. 

A  Paper 

"On  Tracing  Rays  Through  an  Optical  System  " 

was  read  by  .Mr.  T.  Smith.  B..V. 

Trigonometrical  fornuda'  have  been  used  for  tracing  rays  not  lying 
entirely  in  one  plane  through  o|)tieal  systems,  as  these  can  readily  be 
arranged  in  a  form  suitable  for  logarithmic  calculation.  When  a 
calculating  machine  is  avaiialile  such  computations  eiui  be  carried 
out  more  ex])editiously  by  using  algebraic  formula'  given  in  the 
Paper;  in  form  these  exactly  corresjtojid  with  the  expressions  for 
paraxial  rays,  and  a  ciunparison  of  the  numerical  result  ai)pear« 
likely  to  suggest  what  alterations  should  be  made  when  a  general  raj' 
ihies  not  behave  an  desired.  It  is  pointed  out  that  if  the  two  pointfii 
in  which  n  general  ray  meets  an  axial  plane  are  defined  as  conjugate 
points,  all  pairs  of  conjugate  points  on  a  ray  are  connected  by  th{ 
same  relations  as  hold  for  object  and  image  points  for  paraxial  rays 
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and  the  theory  for  paraxial  rays  can  be  extended  to  rays  ill  general 
by  placing  a  suitable  interpretation  on  magnitication,  Ac.  The 
definition  of  conjugate  points  can  be  extended  to  include  rays  lying 
in  axial  planes,  in  wliicli  case  the  one  point  marks  the  iiitersection  of 
the  rav  with  the  radial  focal  line  formed  bj-  rays  passing  through  its 
conjugate. 

Mr.  S.  D.  Chalmers  was  particularly  interested  in  the  method  of 
tracing  rays  through  a  system.  The  relationslu))s.  between  the  various 
quantities  involved  was  of  considerable  interest.  The  author's  methods 
of  treatment  seem  to  present  many  possibilities  in  addition  to  the  cases 
actually  quoted.  By  extending  them  lie  may  simpUfy  very  considerably 
many  important  computations.  Some  time  ago  he  had  uifed  somewhat 
similar  methods  to  express  the  image  position  of  an  object  in  terms  of 
the  separations  of  the  surfaces  and  the  height  of  the  intercepts  of  a 
standard  ray  on  the  different  surfaces.        '-     '■'■'',- 

Mr.  T.  SjiiTH.  in  reply,  agreed  that  if  one  had  time  to  go  into  all  the 
eases  which  might  arise  many  interesting  and  useful  results  would  follow. 
It  was  easy  from  the  fornuil;c  he  had  quoted  to  obtain  an  idea  of  what 
other  general  relations  are  likely  to  exist  in  an  optical  system,  and  to 
extend  tlie  meaning  to  be  attributed  to  various  conditions,  such,  for 
example,  as  tlie  sine  condition  of  .^bbc^.  He  hoped  to  treat  more  fully  of 
these  matters  later. 

A  Paper  on 

"The  Accuracy  or  the  Lens  and  Drop  Method  of  Measuring 
Refractive  Index  " 
by  ilr.  H.  Redslvyne  Xettleton,  B.Sc,  was  taken  as  read  in  the 
iijpnce  of  the  author. 

ilie  Paper  descibec  a  simple  arrangement  for  compatuig  on  an 

i<  al  bench  the  refractive  indices  of  liquids  for  inonocliromatic 
light  by  the  lecs  and  drop  method.  The  accuracy  and  sensibility  of 
the  method  are  discussed,  special  stress  bemg  laid  on  the  choice  of 
lenses  and  on  the  manner  of  correcting  for  the  thickness  of  lens  uued. 
Attention  is  drawn  to  the  accuracy  obtainable  in' measuring  a  small 
radius  of  curvature  of  a  lens  face  in  terms  of  the  well-known  refrac- 
tive index  of  water,  and  in  measuring  the  refractive  mdex  of  the 
glass  of  a  lens. 


CORRESPONDENCE. 


THE  LAWS  OF  INDUCTION. 

TO  THE  EDITOR  OF  THE  ELECTRICIAN. 

Sir  :    The  subject  of  "  Tlie  Laws  of  Induction  "  is  of  par- 
tirnlai-  interest  to  me,  aS;  some  years  back,  I  devised  certain 


models  in  tlie  endeavour  to  determine  the  correct  method  of 

expressing  the.sc  laws.    At  first  my  experiments  tended  towards 

'■  the  rejection  of  the  statement  that  the  E.M.F.  is  due  to  the 

I  iittijii;  of  the  man;netic  hues.     In  fact  the  results  .s<>enicd  .so 

"Hf  lusive  that  I  wrote  up  a  lengthy  Pajicr  and  .submitted  it  to 

'  liisii  authority,  who  strongly  advised  publication.     However, 

further  test  caused  all  my  previous  deductions  to  tali  to  the 

-round,  and  at  the  same  time  convinced  mc  that,  in  the  case 

of  a  closed  circuit,  both  statements  of  the  law  are  in  every  aise 

true,  i.e.,  if  correctly  conmlere'l,  both  the  rate  of  ('hange  of  flux 

♦licory,  and  that  of  the  cutting  of  magnetic  lines  will  give 

I'lentical  result«. 

A  brief  description  of  one  of  my  models  may  be  of  interest. 
Tlie  model  was  of  the  double  armature  Lomopolar  type  shown 
ill  tho  accompanying  diagram.  The  stator  rings  were  nmg- 
iietised  by  coils  woLind  on  the  four  stator  yoke  pieces— the  coils 


all  carrying  current  in  the  same  direction.  The  essential  parts 
of  the  rotor  consisted  of  the  two  armature  ring.s^  joined  by  four 
yofc  pieces.  The  magnetic  hues  entering  the  rotor  rings  at  its 
outer  periphery  are  led  out  by  means  of  the  yokes,  there  being 
no  magnetic  field  in  the  space  on  the  inner  side  of  the  ricg-s,  and 
the  flux  distribution  in  the  rotor  ring  being  constant  and  inde- 
pendent of  its  rotation.  This  was  qiute  confirmed  experi- 
mentally with  the  rotor  at  rest,  and  in  addition,  the  flux  density 
in  the  air-gap  was  found  to  be  constant. 

A  coil  was  wound  ring  fashion  upon  the  portion  of  the  rotor 
rings  between  the  yoke  pieces.  It  would  appear  that  the  case 
corresponds  to  that  of  an  ordinary  ring  winding  of  a  continuous- 
current  macliine  in  so  far  as  the  outer  conductoi's  onJjj  cut  the 
lines  of  magnetic  force.  On  the  other  liand.  the  rate  of  cutting 
of  the  lines  by  the  outel'  conductor  is  constant,  and  the  flu.x 
embraced  by  the  winding  is  quite  constant. 

The  two  formulfc  then  seemed  to  be  at  variance  for  this 
machine,  which,  on  being  tested,  gave  the  expected  result,  no 
E.M.F.  being  set  up  in  the  ring  winding. 

The  explanation  of  the  apparent  discrepancy  was  found  by 
measiuing  the  E.M.F.  -tet  up  in  a  sin(jie  conductor  lAaccd  on  (he 
inner  side  of  the  rotor  ring  ;  instead  of  being  zero,  an  E.M.V. 
equal  and  opposite  to  that  set  up  in  a  conductor  on  the  outer  peri- 
phery was  estahlished,  in  spite  of  the  fact  that  with  the  model 
at  rest  no  field  could  be  detected  on  the  inner  side  of  the  ring. 

A  careful  consideration  of  the  facts  led  to  the  conclusion  that 
the  case  is  aualagous  to  that  of  a  slotted  armature,  where, 
although  there  is  no  appreciable  field  in  the  slots  when  the 
machine  is  at  rest,  the  lines  of  force  cross  the  slot  laterally 
during  its  rotation  in  order  to  conserve  their  identity  %\'ith  their 
remaining  portions  in  the  poles,  &c. 

in  every  known  case  correct  vesu)t.s  can  at  once  be  obtained 

from  the  formula  :  e= -. —  ;  in  addition  a  proper  considera- 
tion of  the  passage  of  the  lines  of  force  transversely  across  the 
conductors  will  also  give  coiTect  I'esults,  although  in  some  cases 
— as  in  transformers— the  cutting,  although  present.  Is  not  so 
obviously  apparent  as  in  other?.  It  is  impossible  to  conceive 
of  any  change  in  the  number  of  magnetic  lines  embraced  by  a 
circuit  without  a  corresponding  passage  of  magnetic  lijies 
taking  place  across  the"  conductors  forming  the  circuit,  no 
matter  whether  the  change  is  due  to  motion  as  in  the  case  of  a 
dynamo,  or  to  alternating  cuirents  as  in  the  cas<',  ot  a  trans- 
fonnor.  A  correct  conception  of  the  growth  and  disappearance 
of  a.  magnetic  field  is  all  that  i.s  iieces.sary  to  make  it  apparent 
that,  even  in  the  case  of  the  static  transformer,  cutting  of 
lines  of  force  by  a  circuit  always  accompanies  any  change  in 
the  magnetic  field  embra'ced  by  the  circuit,  and  will  prevent  it 
fi-om  Ix'ing  concluded — as  your  correspondent  Mi.  J.  G.  Jake- 
man  concludes — that  the  ''  cutting  of  lines  of  force  theory  " 
completely  fails  in  the  Ciise  of  a  singL'-pliase  transformer.  It 
is  to  be  regretted  tliat  our  teachers  aiul  text-books  in  general 
do  not  make  a  bett«l-  attempt  at  dealing  with  this  very  im- 
portant branch  of  the  subject  of  eleotro-magnet-iam. 

Your  correspondent,  Mr.  13.  Davics,  ajipears  to  be  con- 
fusing symbols.  I  fancy  that  he  is  using  N  foi'  the  luunlx-r  of 
magnetic  lines  instvad  of  the*!'  of  j'rof.  llobertson,  and  that  lie 
has  not  read  cori-ectly  the  lattcr's  formula.  In  short  it  appears 
to  me  that  he  is  pursuing  a  vaiu  shadow. — I  am,  &c., 

Leicester,  June  25.  A.  K.  Clayton. 

TO  THE  EDITOR  OF  THE  ELECTRICIAN. 

Sir  :  It  is  not  at  all  obvious  what  meaning  Mr.  Davics 
attaches  to  the  symbols  employed  in  his  letter  on  page  442  of 
your  current  issue.  Apparently  either  he  or  the  printer  has 
made  a  slip  and  written  d'^jdl  where  d{'Sffi)jdl  was  intended. 
But  even  then  we  have  the  difficulty  that  his  o  stands  for  some- 
thing which,  according  t)  his  statements,  is  zero  for  the  ca.se  of 
a  wire  moving  sidcwise  across  a  uniform  field,  which  is  certainly 
not  tru.;  of  the  iiuantity  r.xpr.jsstd  by  the  same  symbol  in  the 
original  article  <  r  in  my  pruviou.s  letter.  His  mention  of 
■'  rotation  "  in  connection  with  one  of  his  cases  points  to  the 
po.ssibijit.y  of  there  being  .some  confusion  between  "  turns  "of 
wiie  (convolutions)  and  "  turns  "  of  a  siiaft  (revolutions). 
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In  my  letter  I  did  not  draw  any  conclusion  whatever  from 
Prof.  Blondel's  experiments,  but  I  did  draw  one  from  the  law 
of  conservation  of  energy,  and  I  pointed  out  that  Prof.  Blonde! 
had  given  an  experimental  verification  of  that  conclusion.  The 
experimental  evidence  should  be  of  especial  value  to  those  who 
do  not  accept  the  well-established  principle  of  the  conservation 
of  energy,  or  who  are  unable  to  follow  the  simple  reasoning  by 
which  the  law  of  induction  can  be  deduced  from  it. 

Your  other  correspondent,  Mx.  Jakeman,  in  his  letter  on 
page  411,  discusses  the  best  verbal  statement  of  Farada^-'s 
principle.  (Incidentally,  he  also  applies  N(?<p/rf?  with  perfect 
ease  to  a  case  to  which,  in  Mr.  Davies'  mind,  it  is  "  obviously 
inapplicable.")  I  have  found  it  best  to  standardise  two  forms 
for  use  in  different  cases.     These  are  : — 

Local  Form. — When  a  body  cuts  across  a  magnetic  field,  an 
E.M.F.  is  induced  in  it  proportional  to  the  rate  of  cutting  flux 
and  in  the  way  of  a  current  opposing  the  relative  motion. 

Total  Form. — When  the  flux  through  a  circuit  is  changing, 
an  E.M.F.  is  induced  in  it  proportional  to  the  rate  of  change 
and  in  the  way  of  a  cirrrent  opposing  the  change. 

Notice  that  neither  form  is  restricted  to  conductors  ;  they 
apply  also  to  insulators,  in  which  the  induced  E.M.F.'s  produce 
dielectric  strain,  causing  sufficient  dielectric  E.M.F.  to  balance 
that  induced.  The  second  form,  whicli  Mr.  Jakeman  prefers 
and  states  in  somewhat  diSerent  language,  can  be  readilv 
deduced  from  the  first,  but  the  converse  is  more  difficult  owing 
to  the  fact  that  there  may  be  induced  E.M.F. 's  in  differont 
parts  of  a  circuit  and  yet  no  resultant  E.M.F. 

The  first  form  is  the  more  convenient  when  dealing  with  the 
E.M.F. 's  in  parts  of  a  circuit,  such  as  indivddual  armature  bars, 
homopolar  induction,  and  so  on  (in  fact  most,  but  not  all,  ca.ses 
of  motion  E.M.F.),  while  the  second  is  better  when  considering 
th(!  total  E.M.F.  in  a  coil  or  closed  circuit,  such  as  in  a  trans- 
former or  induction  coil  (inductance  E.M.F.'s  and  a  few  cases 
of  motion  E.M.K.).  Tliu.s.  if  a  clo.sed  loo])  be  moved  parallel  to 
itself  and  in  its  own  |)lane,  across  a  magnetic  field,  the  local 
form  shows  at  once  that  E.M.F.'s  will  be  induced  in  the  sides 
of  the  loop,  while  the  total  form  shows  at  the  same  time  that 
the  resultant  E.M.F.  round  the  loop  will  be  zero  if  the  field  be 
uniform.  The  latter  iact  is  easily  enough  deduced  from  the 
former,  but  the  presence  of  the  individual  E.M.F.'s  with  the 
consequent  differences  of  potential  between  one  part  of  the 
loop  and  another,  is  certainly  not  a  consequence  of  the  absence 
of  a  resultant  E.M.F.  Knowing  the  components,  the  resultant 
follows  ;  but  knowing  only  the  resultant,  tlie  way  in  which  it 
is  built  up  is  indefinite. — I  am,  &c., 

Bristol,  June  26.  David  RonERT.soN. 

TEANSIENT  PHENOMENA  IN  A  CIRCUIT  OF  CAPACITY 
AND  INDUCTANCE  IN  PARALLEL. 

TO   THE   EDITOR   OF   THE    ELECTRICIAN. 

Sir  :  In  the  Paper  entitled  "  Apparatus  for  Protection  of 
Electrical  Machinery  against  Abnormal  Electrical  Conditions," 
by  Dr.  C.  ('.  Garrard,  the  author  covers  such  a  broad  field  that 
it  is  obviously  impossible  for  him  to  dwell  at  length  upon  any 
particular  conditions  which  he  has  brought  up.  For  this 
reason  it  .seems  that  a  short  discussion  on  one  of  his  sub-to],ics 
of  "  Making  and  Breaking  a  Circuit  containing  both  Self- 
induction  and  Capacity  "  may  be  of  interest  to  your  readeis. 

In  particular,  let  us  .study  the  transient  phenomena  which 
occur  in  a  parallel  circuit  of  inductance  and  capacity  where  the 
values  of  these  arc  such  that  at  some  definite  frequency  of  the 
impressed  voltage  the  reactance  and  capacity  in  ohms  aie 

equivalent,  or  such  that  27r/L— „    ,,„  and  wc    find    a  very 

27r/C 
peculiar  plienomenon. 

If  11  switch  be  clo.sed  upon  this  circuit  from  a  source  of 
constant,  potential  (A.C.),  the  e(|Uiition  of  the  current  iiiav  lie 
prov«'(l  to  1k! 

'      .A  2  .sin  v)l  COM  y— T,  £~cu''~'''  cos  (f-y,  \-y) 


sin  (to/ 


,-..]. . 


Wliere     I=total  instantaneous  current  at  time  t. 

E=impressed  voltage. 
co=2.t/. 

L=inductance  in  lienrys. 
C=capacitv  in  farads. 

R=resistance  of  either  branch. 
/i=time  of  closing  switch  referred  to  E.M.F.  wave. 
i=time  for  which  current  I  is  desired. 
X 

Z=total  impedance  of  circuit. 

For  the  maximum  value  of  current  the  switch  is  closed  at 

the  time  <=0  ;  substituting,  we  have  when  t^=Q 

T     E  r     .  X  _J_'  -'''f    .      I 

1  =  -^     2  sm  cj<  cos  J' —  |j£  CK    cos  y-\-F.    u  siny  I. 

If  we  plot  the  transient  curve  of  cui-ient  for  various  values 
of  t  when  the  switch  has  be  m  closed  upon  the  above  circuit  at 
the  Zero  point  of  the  E.M.F.  wave,  or  where  <i=0,  we  find  the 
current  rising  instantaneously  to  a  value  several  times  normal 
and  d>nng  down  to  normal  in  a  period  of  from  1  to  10,  or 
possibly  even  20,  cj'cles,  depending  upon  the  amount  of  resis- 
tance in  the  circuit. 


'Max.i  =  8"7amps. 


Line  Current. 


*Pt  of  Closing  Switch, 


D.C. Current  =  6'7amp3. 


Fir..  1. — OsriLLOGKAM  IN  C.\SE  OF  Air  Core. 

From  this  we  see  that,  theoretically,  if  we  had  a  parallel 
tuned  circuit  of  inductance  and  capacity  only  (no  resistance), 
we  would,  on  closing  the  circuit  on  tli"  zero  point  of  the  E.M.F. 
wave,  obtain  an  unidirectional  pulsating  current  from  an 
alternating-current  source. 

To  obtain  a  check  under  actual  conditions,  a  circuit  was 
constructed  keeping  the  resistance  as  low  as  was  feasible  with 
ordinary  apparatus,  and  a  special  switch  attached  to  a  four- 
pole  110- volt  alternator  running  at  the  critical  frequency  of 
50  ru,  such  that  it  could  be  closed  at  any  desired  point  of  the 
Vj.M.Y.  wave. 

By  means  of  an  oscillograph  set  to  operate  just  at  the  |)oint 
of  closing  the  switch,  it  was  possible  to  obtain  oscillograms 
of  the  transient  current  wave  under  N-arious  conditions.  It 
was  found,  as  expected,  that  wiien  the  switch  was  closed  at  the 


^MDX.i„=6'5amps 


DC.Calibration  Current  • 
6-3  amperes. 

Tui.  2. OscnxooitAM  is  Cash  of  Ikon  Core. 

maximum  ]K)int  of  the  E.M.F.  wave  the  cm  rent  wave  is  normal 
fiom  the  beginning  and  is  maximum  when  the  switch  is  clo.sed 
at  the  zero  point  of  .the  E.M.F.  wave. 

Oscillogram  No.  1  shows  this  ma.ximiim  condition  very 
clearlv,  and,  owing  to  the  com])aiatively  high  resistance,  the 
transient  is  dam|)e(l  in  two  (Vcles. 

O.scillogiam  No.  2  shows  "similar  conditions,  but  with  an 
iron-coied  reaclance  instc;iil  of  the  air  core,  as  in  the  first 
instance. 

The  theoretical  solution  of  the  case  with  iron  in  the  reactance 
•  ■irriiit  is  more  diflficuit  than  the  case  given,  but  may  easily 
l)c  worked  out  bv  the  incroiiunt  nu'tiiod.   -I  am,  &c., 

London,  June '15.  O.  E.  GrigsBY,  M.Sc. 
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LEGAL  INTELLIGENCE. 


Osram  Lamp  Works  (Ltd.)  v.  Pope's  Electric  Lamp  Co.  (Ltd.) 

The  hearing  of  this  case  has  been  continued  by  ilr.  Justice  Joj-ce. 
Dr.  Francis  Wm.  Passmork.  consulting  chemist,  said  that  for  the 
purposes  of  the  case  he  liad  studied  the  specification  sued  upon  and  the 
prior  documents  which  were  urged  against  its  vaUdity  ;  on  several  occa- 
sions he  had  attended  when  the  defendants  afforded  inspection  of  their 
process,  and  he  liad  also  carried  out  a  large  series  of  experiments.  Fol- 
lowing out  the  invention  described  in  tJie  specification  it  was  true  that 
one  got  filaments  of  pure  tungsten,  or  substantially  so,  which  did  not 
possess  the  defects  mentioned  in  respect  of  those  where  tungsten  had  been 
applied  as  a  coating.  Having  regard  to  the  state  of  the  art,  in  his  view 
no  further  direction  was  necessary  for  a  filament  maker  to  carry  out  that 
stage  of  the  manufacture  of  the  filament.  Prior  to  tlie  date  of  that  patent 
there  had  been  processes  in  which  filaments  were  squirted  from  a  paste. 
For  the  manufacture  of  artificial  silk  from  nitrocellulose,  collodion  or 
cellulose  in  chloride  of  zinc  or  a  cupreous  ammonia  solution  of  cellulose, 
all  those  were' employed  for  the  manufacture  of  articles  of  silk,  and,  of 
course,  some  of  them  for  the  maimfaeture  of  carbon  filaments.  All  of 
those,  as  applied  to  the  carbon  filaments,  would  be  what  were  called  the 
sdft  |iasti'  |>r(>(  iss.  So  far  as  the  carbonisation  was  concerned  it  was  the 
nsiilt  sii]i|i|y  "i  heating.  He  found  no  difficulty  or  insufficiency  in  the 
fnlliiw  iii^  ilcM  ri|ition  of  the  process  :  "  First  of  all  the  carbon  which  has 
on  ly  served  as  a  binding  medium  is  removed  by  subjecting  the  filaments 
til  the  passage  of  a  current  in  an  atmosphere  of  steam  and  hj'drogen,  and 
tluis  raising  it  to  a  high  temperature.  By  this  process  the  carbon  is 
completely  oxidised  so  as  to  form  carbonic  oxide  and  a  filament  of  tungsten 
is  left.  These  filaments  are  then  rendered  uniform  in  a  manner  similar 
to  that  employed  in  the  treatment  of  the  usual  carbon  filaments  by  sub- 
mitting them  to  the  action  of  current  in  an  atmosphere  of  volatile  tungsten 
compounds  in  the  presence  of  a  large  quantity  of  liydrogen  whereby  the 
tungsten  deposited  equalises  the  filaments."  As  a  matter  of  fact  it  had 
been  found  that  the  process  could  be  so  successfully  carried  out  that  the 
stage  of  making  the  filaments  uniform  could  be  dispensed  with  if  the  paste 
was  uniform  and  the  dies  were  well  cut  and  the  mechanical  details  had 
been  perfected  by  experience.  Then  there  was  no  need  to  equalise,  they 
were  already  uniform.  Assuming  that  the  object  to  be  attained  was  a 
filament  of  pure  tungsten,  in  none  of  the  documents  pleaded  against  the 
patent  did  he  find  disclosed  the  idea  of  using  a  filament  of  inu'e  tvmgsten, 
except  in  the  case  of  drawn  wire.  That  one  was  No.  211.277  of  li)()4,  the 
patent  granted  to  Abel  on  a  communication  from  .Siemens  iV  Halske.  There 
was  another  German  patent  of  .hist  and  Hanaman.  Imt  he  ilid  not  know 
whether  it  had  been  published.  He  should  say  that  .Just  and  Hanaman's 
invention  was  an  "epoch  making"  one.  He  had  ntn-er  lieard  of  any 
filament  that  could  give  the  same  candle-power  for  the  consumption  of 
electrical  energy  as  that  in  Just  and  Hanaman's  jiatcnt,  and  so  far  as 
he  knew  no  method  had  been  disclosed  by  which  one  could  obtain  such 
a  filament.  He  was  not  aware  that  any  means  were  known  at  the  date  of 
.Tust  and  Hanaman's  specification  by  which  one  could  obtain  a  drawn 
wire  filament,  and  by  the  means  Abel  suggested  he  did  not  think  it  could 
be  obtained  now.  You  could  make  a  tungsten  filament  as  a  result  of  the 
suggestion  of  Just  and  Hanaman  in  their  (iernian  specification  No. 
l.')4,262,  but  it  was  not  pure  ;  at  any  rate  he  had  not  bei-n  ablc^  to  make 
it  pure.  At  the  date  it  was  known,  of  course,  that  steam  and  hydrogen 
would  remove  carbon,  but  whether  or  not  it  woiUd  leave  tlie  tungsten 
filament  intact  no  one  knew.  Wclsbach's  speeitieation  1,"):!")  of  1898 
referred  entirely  to  osmium  or  a  metal  of  (he  ]ilatinum  group.  Although 
\\  elsliaehsairl  that  one  could  deal  with  osmium  liy  gettuigrid  of  the  carbon 
by  oxidation  and  at  the  same  time  retaining  the  osmium,  the  publication 
of  that  wo\d<l  not  tell  one  anything  as  to  what  was  possible  with  tungsten. 
Supposing  tungsten  in  the  finely  divided  state  in  those  filaments,  although 
mixed  with  a  binding  medium,  it  would  be  easily  oxidisable.  ('arbide  of 
tungsten  was  a  very  stable  body ;  at  any  rate,  it  was  thought  so  in  1904. 
So  far  as  one  could  assume  anything  in  chemistry,  to  remove  the  carbon 
from  tungsten  one  wo\dd  have  to  oxidise  more  energetically  in  the  case 
"f  tungsten  and  carlxm  than  in  that  of  an  osmium  and  carbon  ^nixture. 
\\  •  Ubach'sspeeifieation  would  have  told  anyone  in  1904of  the  possibility 
'I  making  a  built-up  filament  by  thejustand  Hanaman  process,  and  he  did 
in>i  think  any  assistance  could  have  been  got  from  the  specification  of 
'■iikher.  The  latter  related  mainly  to  iridium  which  Giileher  jiroposcd  to 
Hinter.  Bottome  dealt  with  tungsten,  but  his  object  was  merely  to  pro- 
duce carbon  filament  -ti. n-i  liincd  by  tungsten,  and  there  was  no  sug- 
gestion in  Bottom. ■  .  -|..  i  ih  ii  i..ri  of  a  paste  of  tungsten  or  a  con/\)Oimtl 
ol  tungsten  and  a  KhmIiiij  jimI'  rial  from  which  the  carbon  could  be  sub- 
•equently  eliiniiiatcd  and  tlie  tungsten  retained.  Similarly  the  two 
IxMlyguine  s|.i  .  ilieations  related  not  to  a  paste  |)roce.ss  but  to  claims  of 
»  b<Mly  ( ciii.iiiiini;  a  fillet  without  any  process  for  getting  rid  of  the  fillet. 
He  did  not  find  any  help  from  that"leading  him  to  a  built-up  tungsten 
JiUment,  except  built  up  in  that  fashion  of  filling  it  up  round  the  lillet. 
'raking  the  s))ecification  of  .(u.«t  and  Hanaman  he  found  sufficient 
directions  to  enable  him  to  put  the  invention  into  |uaelice.  Witness 
naid  in  regard  lo  defentlants'  two  processes,  he  belii'ved  there  wa-s  a 
J^tinction,  but  he  could  not  sco  wliat  ma<Io  them  usf;  one  or  the  other. 
The  one  which  was  shown  to  him  first  was  the  one  in  which  the  stream  of 
hydrogen  was  used  and  the  other  was  mentioned  more  by  way  of  an 
aHcmative  process. 

His  LoRDsnir  :  I  apprehend  the  great<'st  jio-ssible  difficulty  aa  to 
whether  the  process  which  defendants  are  operating  is  the  pnt«'nted 
process.     The  other  questions  aa  to  the  validity  of  the  patent  and  so  on 


one  can  understand,  but  I  suppose  defendants  are  going  to  say  it  is  not 
the  process  patented. 

Mr.  CoLEFAX  :  Presumably. 

His  Lordship  :  Your  witnesses  will  have  to  explain  this  to  me  clearly. 
It  is  an  issue  I  don't  look  forward  to  with  any  pleasure. 

Mr.  Terrell  :  It  seemed  to  me  that  for  the  purpose  of  enabling  your 
Lordship  to  deal  with  this  particular  issue  it  would  ba  desirable  that  you 
should  see  the  process  at  work. 

His  Lordship  :  I  don't  think  I  am  going  to  do  that.  In  these  cases  I 
bear  in  mind  that  I  am  not  bound  to  be  an  expert.  I  have  no  doubt 
scientific  witnesses  will  be  called  and  I  shall  have  to  do  the  best  1  can. 

Dr.  Passmore  proceeded  to  describe  defendants'  processes.  He  said  that 
in  the  vacuum  process,  filaments  were,  after  the  first  f  urnacing  up  to 
950  deg.,  put  into  an  exposed  oven  heated  up  to  220  degs.  In  the  next 
stage  tile  filaments  were  transferred  to  the  furnace  and  the  first  operation 
repeated.  Finalh',  the  filaments  were  transferred  to  a  platinum-iridium 
furnace  in  which  a  stream  of  hydrogen  pas.sed  down,  and  which  was 
heated  to  1,850  degs.  Analyses  of  samples  taken  at  defendants"  works 
were  produced  by  witness.  From  one  of  these  it  appeared  that  a  fila- 
ment, after  squirting  and  drying,  contained  2-32  per  cent,  carbon  and 
93-04  per  cent,  timgsten.  The  balance  was  made  up  of  oxygen,  hydrogen 
and  nitrogen.  At  that  stage  he  said  that  carbonisation  had  not  com- 
menced. In  another  sample  analysed  witness  said  the  records  showed 
that  the  carbon  had  dropped  to  0-013  jier  cent,  and  the  tungsten  had 
risen  to  99-95  per  cent,  after  lieating  to  1,850  deg.  At  the  very  last  stage 
the  tungsten  was  brought  up  practically  to  100  per  cent. 

Cross-examined  by  Mr.  Terrell,  Witness  said  he  thought  a  pure 
tungsten  filament  could  be  made  without  using  the  process  specified  in 
the  patent^ — i.e.,  by  using  a  binder  and  not  using  the  process.  In  1004 
metal  filaments  had  not  been  very  successful  r..iiiiiiri'i,illy,  Imt  ]n-  slinuld 
.saytherewasausualprocessformakingmei.il  liLum  nt  ..  Ii  uassinni' 
thing  more  than  an  experimental  process,  h.  >  ,iu>i-  lir  m  ;h1  of  tit.ulimcs 
being  obtainable  for  making  pastes  for  metal  lilainenls.  There  was, 
therefore,  a  usual  practice  of  making  filaments  for  lamps  at  the  date  of 
the  patent  other  than  the  process  for  making  carbon  filaments.  From 
the  literature  on  the  subject  it  was  quite  evident  there  must  have  been. 
He  should  think  there  was  a  furnace  known  in  which  one  could  raise  a 
filament  to  a  temperature  of  1 .850  deg. ,  at  the  same  t  ime  keeping  it  in  a 
gas  such  as  hydrogen.  There  would  have  been  no  difficulty  in  con- 
structing one  if  necessary.  He  knew  that  the  specification  of  .Just  and 
Hanaman  prescribed  heating  by  an  electric  current,  and  he  knew  per- 
fectly well  that  the  heating  adopted  by  defendants  was  in  a  furnace  at 
which  a  temperature  of  1,850  deg.  was  reached  in  an  atmosphere  of 
hydrogen.  It  never  oeeurrefl  to  him  that  there  was  any  distinction 
between  heating  in  a  fiuiiaic  up  In  ]  S~'i'  'l'-^..  iIk-  furnace  being  warmed 
by  electric  current,  ami  in  t  hr  .>t  Ih'T  ra -■  l  In'  hlainriit. 

Mr.  Terrell,  K.C.  said  dial  somi'  pari  nf  tin-  process  had  been  desired 
to  be  kept  secret ;  but  keeping  that  secret  would,  he  found,  hamper  him 
in  his  cross-examination,  and,  as  the  importance  of  keeping  it  secret  had 
gone,  he  would  abandon  the  idea  of  trying  to  do  so.  The  binder 
used  by  defendants  was  eom))osed  of  20  parts  of  binding  material  and 
100  parts  of  metallic  tungsten. 

Witness  said  that  v/as  only  right  in  respect  of  som?  filaments  :  for 
the  others  it  was  30  grammes  of  tungsten  to  6  grammes  of  binder.  There 
was  a  difference  in  the  proportion  :  in  one  case  it  was  4  to  1  and  in  the 
othf.r  5  to  1.  It  was  always  4  to  1  for  thin  filaments  and  5  to  1  for  1  hieke  r 
filaments.  As  to  the  comjiosition  of  the  binder,  what  he  had  was  : 
"Mix  243  grammesofamylacetateand  .'{0  gra  unesof ca.storoil:  dissnlve 
therein  30  grammes  of  camphor,  then  .add  50  grammes  nitro  cellulose  ■ 
heat  up  to  130°('.  in  an  oil  bath  for  about  half  an  hour,  filter  through 
aslieslos."  In  defendants'  jirocess  they  did  not  denitrate  in  the  size  of 
filament  he  saw.  Denitration  was  not  common  in  the  very  thin  filamenls 
and  not  necessary.  He  was  not  sure  whether  the  50  grammes  of  nitro- 
cellulose would  leave  any  carbon  residue  ;  he  thought  it  would,  but  it 
depended  on  the  degree  of  nitration.  He  thought  it  very  likely  that  the 
243  grammes  of  airiyl  acetate  would  leave  carbon  if  heated  under  the 
conditions  in  which  that  got  heated.  The  camphor  would  leave  no  carbon, 
but  he  thought  the  ca-stor  oil  would.  By  heating  the  castor  oil  alone  it 
might  leav<^  no  carbonaceous  matter  at  all.  Under  that  process  of 
manufacturing  the  filaments  the  castor  oil  would  leave  a  carbonaceous 
residue,  but  he  could  only  answer  the  question  by  giving  an  analysis  of 
the  carbonised  filaments.  Whether  that  came  from  the  castor  oil  or 
from  the  nitro-eellulose  or  what  not  he  could  not  say,  but  it  came  from 
the  binding  agent  as  a  whole,  or  from  what  might  lie  present  in  the 
tungsten.  In  1898  Welsbach,  in  his  osmium  siiecificatiou,  told  how  they 
could  proiluee  a  filament  which  would  bring  about  effieienry  by  rea,son  of 
its  lieing  able  to  .stand  a  very  high  temperature.  After  describing  Wcls- 
bach's sccimd  method,  wilmrss  was  asked  if  one  read  "  metal  tungsten  " 
wherever  the  word  osmium  occurred  was  there  any  difference  in  the  pro- 
cess descrilK-d  in  Welsbach  and  tlu^  jirocess  dcscrilwd  in  tlu^  specification 
sued  upon.  In  reply,  witness  said  there  wnro  two  (iroccsses  dealt  with 
there,  one  with  steam  ami  hydrogen,  and  that  woulil  work.  He  should 
certainly  think  that  all  those  atmospheres  mentione<l  by  Welsbach  for 
osmium  would  not  also  work  equally  well  for  lung.stcn.  It  mighl  be  that 
they  did  so,  but  reading  that  spei-ifieation  would  not  convey  to  his  mind 
that  they  di<l,  Ix-cause  his  (^\perle^e(^  had  Iwen  that,  even  with  a  small 
amount  of  hydrocarbon,  if  tungsten  were  heat<'d  in  an  atmosphere  of 
that  kind,  there  was  carbon  deposited.  It  might  be  that  you  might 
disi-over  some  conditions  under  which  it  would  work. 

-Mr.  Teuukll  read  a  [lortion  of  Mr.  .Justice  Warrington's  judgment  in 
the  "  52  "  Company's  caxe, in  which  Iho  judge  said  that  Wclsbach's  pro- 
cess of  decarbonising  in  steam  and  hydrogen  had  been  tried  by  Dr. 
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Licbman  upon  oranlum,  which  was  In  the  same  group  as  tungsten,  but 
without  success.  "  What  is  the  reason  that  uranium  will  not  succeed 
in  this  process  described  by  Wclshach  ?  " 

Witness  :  I  presume  it  oxidises.  He  had  tried  several  metals  of  the 
tungsten  group — tantalum,  titanium,  zirconium  and  thorium — and  all  of 
those  failed  in  the  ])rocess  of  removing  carbon  in  an  atmosphere  of  steaivi 
and  hydrogen.  He  did  not  know  until  he  tried  it  that  those  four  metals 
would  not  produce  a  coherent  metal,  and  he  did  not  think  that  Dr.  Lieb- 
man,  who  was  with  him  at  the  time,  knew  it.  It  was  a  matter  of  text- 
book knowledge  in  lfl04  that  tungsten  was  reduced^  from  oxide  by 
hydrogen.  In  1904  everyone  wotdd  not  know  perfectly  well  that  the 
Welsbach  process,  so  far  as  the  steam  and  hydrogen  part  of  it  were  con- 
cerned, would  work.  He  would  want  to  kflow  what  oxide  was  produced, 
at  what  tem[HTatures,  V.  here  reductioncommeneed.wlierc  oxidation  com- 
menced, before  he  could  form  any  idea,  and  all  that  would  not  have  been 
told  by  the  common  knowledge  of  the  day.  He  did  not  know  that  the 
.Siemens  &  Halske  sjK^cification  of  1904  suggested  tungsten  as  one  of  the 
metals  for  filaments  made  with  the  u>.e  of  agglutinants.  It  might  have 
been  suggested  that  tungsten  •nould  make  a  very  good  filament,  but 
the  question  was  how.  The  defendants'  fdaments  were  made  by 
grinding  together  metallic  tung.sten  and  a  binding  material ;  that  binding 
material  when  it  wa.s  destroyed  by  heat  left  a  substantial  quantity  of 
carbon  in  the  form  of  coke.  The  common  process  of  making  gas  was 
similar  to  what  hap])ened,  except  that  in  the  present  case  one  had  a 
large  quantity  of  mineral  present  as  well :  it  was  like  taking  coal  with  a 
large  quantity  of  slate  mixed  with  it.  What  was  left  behind  was  coke 
with  the  metal  (in  a  finely  ])owdered  state)  mixed  with  it  and  held  together 
by  it.     That  v. as  plaintiffs'  case. 

Jlr.  Terbei.i.  having  stated  that  defendants'  case  was  that  the  quan- 
tity of  what  had  been  called  binding  material  used  was  so  small  that  the 
residue  of  coke  was  not  sufBeient  to  bind  the  particles  together,  witness 
said  plaintiffs'  specification  pointed  out  that  to  get  rid  of  the  carbon  and 
at  the  same  time  not  to  convert  the  metal  (which  one  wanted  to  keep  as 
metal)  into  oxide  one  used  a  mixture  of  steam  and  hydrogen.  He 
said  that  the  defendants  had  got  a  filament  which  contained  carbon. 
They  put  the  filament  in  a  flowing  stream  of  hot  hydrogen,  and  the 
hydrogen  defendants  used  was  free  from  vapour  when  it  came  in  at  the 
top  Ix'fore  it  reached  the  filament,  but  he  said  in  that  filament  there  were 
left  the  products  of  the  stuff  that  was  used  for  binding  and  at'  the  high 
temperature  at  which  the  filament  was  some  of  the  product  was 
discharged  from  the  filaments,  but  of  the  ))roduct  which  was  discharged 
j)art  was  water  vapour.  PlaintitTs'  ca.se  was  that  that  hydrogen,  although 
it  was  perfectly  drj'  when  it  came  in,  formed  water  vapour,  and  the 
water  vapour  acted  in  the  way  of  plaintiffs'  specification,  t'or  the 
defendants'  it  was  said  that  when  carbide  of  tungsten  was  made  red 
hot  in  contact  with  the  oxide  of  tungsten  the  reaction  that  took  place  was 
that  the  carbon  from  the  carbide  combined  with  the  o.<!ygen  of  the  oxide 
and  produced  carlionic  acid  or  carbonic  oxide.  Carbonic  acid  or  car- 
bonic oxide  was  the  result  of  both  what  plaintiffs  and  defendants  said 
happened,  but  plaintiffs'  case  was  the  formati<m  of  a  vapour  first  and  the 
vapour  acting  ui)on  the  carbon.  Defendants'  case  was  that  there  was  no 
formation  of  vapour,  but  the  carbon  acted  upOn  the  oxide  directly  and 
formed  carbonic  oxide.  Witness  said  moisture  was  given  off,  and  it  acted  on 
the  carbon,  but  plaintiffs  did  not  say  the  whole  of  the  moisture  came  from 
the  destructivcdistillation;  it  was  present  in  the  tube;  it  probably  came 
from  the  walls  of  the  tube.  They  started  with  the  atmosphere  of  the 
works,  and  the  tube  was  full  of  air  which  v. as  laden  with  moisture.  They 
pum|i<d  the  greater  part  of  that  air  out.  and  they  pumped  the  greater 
part  of  the  moisture  out,  but  they  still  had  some  left  in.  They  did  not 
prove  that  cx|]erimentally.  The  invention  in  .lust  and  Hanaman's 
(lerman  six^ciHcation  1.54. 2<i2  was  the  same  as  that  which  was  in  the 
struek-out  part  of  plaint  ills'  siKcifieatioii.  That  invention  was  one  of 
forming  the  filament  which  was  not  a  tube  or  a  mere  covering,  but  was  a 
substantial  filament  similartothe  filaments  made  under  plaintiffs'  other 
invention.  It  was  a  jirocess  for  netting  the  carbon  out  chemically. 
According  to  the  equation,  carbon  was  <!onverted  into  carbonic  oxide. 
Of  cfiurse,  he  did  not  admit  that  it  took  ])laee,  but  it  might  be  that  some 
carbon  was  removed.  As  to  Bottome's  specification,  witness  said 
Uottonie  dirl  not  give  one  any  proportions  or  anything  like  that,  but  he 
told  oni-  the  result  was  a  carbon  filament  strengtheni^d  with  tungsten  ; 
that  vnn  what  he  put,  and,  therefore,  one  now  used  quantities  which 
removed  all  the  carbon.  Bottome  had  no  idea  that  all  the  carbon 
kIiouM  lie  removed  :  appan^nlly  he  would  remove  .some  of  it.  If  he 
removed  it  nil  he  would  have  to  re|K'al  it  several  limes  as  to  the  soakiitg 
and  drying'.  If  he  workeil  the  process  in  accordance  with  what  he  knew 
now  it  mi(!ht  i»:  that  he  wotdd  gel  a  tiuigsten  filament,  but  not  ns 
Botlome  told  him,  because  he  lold  him  to  work  under  the  conditions  in 
which  he  woidd  jjet  a  carbon  anil  tiuiKslen  filament.  He  had  tried  to 
put  himself  back  to  (hat  time,  and  he  should  say.  knowing  the  quality 
of  tun)/t<len  metal  and  that  it  was  not  a  ductile  but  a  very  refractory 
milal,  Ihul  if  n  (M^rson  kept  ))Utting  tungsten  in  and  taking  carbon 
'■lit  one  would  not  get  a  filament  of  any  practical  u.se — there 
.  I'uld  Ik?  nothing  to  kee)!  it  together.  Kxcejit  that  the  result  of 
i'.fl'Tii.  Mil-  a  filament  composed  (larlly  of  carbon  nnri  partly  of  tung- 
nodillerence  in  the  process  used  by  Hottome  and  the  pro- 
'IK'cifieat  ion  as  regards  decarlHinisation.  One  starleil  off 
r.  .4.  but  apart  from  (hat  there  wn,s  no  difference,  (^o  far 
I'M  "I  «lenin  upon  tlii'  lurbon  in  the  presence  of  tungsten  being 
■I  by  1111  ntmosphtTe  o(  hydroueii  it  was  the  same.  Uidyunine 
ill  the  ri  ,io,r,K  why  a  metal  filament  was  a  desirnble  thing.  He 
■  •■  'li"liTie\ii-loiii;  metals  (hat  would  form  a  filament 

'  H'.l.  will'  li  III'  did  not  aci'Cpt  nj<  correct.      He  ilid 

' ■■  "I"' iHe.it  ioiiH  K»ve  one  enouuh  information. 

■  ""'  cunclmled  when  we  went  U>  prciw. 


Workmen's  Compensation. 

At  Bow  County  Court  recently  (before  .Judge  Smyly,  K.C.,  and  a 
jury),  Arthur  E.  Attwell,  engineer  <  titter,  claimed  an  award  of  compen- 
sation against  the  AVcst  Ham  Cori'Miation  electricity  department. 

Applicant  was,  said  his  counsel!  \lj-.  C.  T.  Williams),  engaged  in  clean- 
ing out  transformer  sub-stations.  Tlie  electricity  was  generated  at  the 
main  station  at  a  pressure  of  (i.noO  volts,  and  at  the  transforner  sub- 
stations the  pressure  was  rediiciil  to  200  volts.  Defendants  had  to 
regulate  the  working  of  those  trar.sfonner  stations  in  accordance  with  the 
regulations  of  the  Home  OfKce  ami  to  safeguard  those  dangerous  places, 
so  that  no  accident  could  occur.  .Viijilicant  was  a  workman  and  not  an 
expert  electrician.  On  April  C.  I'.IU.  applicant  was  dusting  the  main 
incoming  cable  when  he  received  a  slunk  and  was  rendered  unconscious. 

Applicant  gave  evidence  and  saiii  bis  hand  was  shockingly  burned  and 
charred.  In  his  opinion  there  was  a  defect  in  the  insulation.  He  was 
jiaid  full  wages,  37s.  6d.  a  week  for  I't  weeks,  and  then  it  was  suggested 
that  he  should  do  light  work.  He  did  do  a  little  walking  round  with  the 
men,  but  was  unable  to  do  any  of  his  former  work,  and  his  money  was 
stojjped.  He  was  asking  for  an  award  of  half  wages.  He  was  31  years  of 
age,  and  had  no  technical  knowledge  of  electricity.  The  transformer 
chamber  was  5  ft.  square,  with  a  barrier  to  keep  one  away  from  high- 
tension  switches.  When  the  accident  happened  he  was  dusting  the  porce- 
lain where  the  main  cable  was  comtected  with  the  transformer.  His 
left  hand  became  like  a  piece  of  bad  meat.  He  now  suffered  with  suffo- 
cating pains  in  the  chest.  After  the  accident  he  was  asked  to  say  that  he 
was  burnt  by  the  lead  that  enclosed  tlie  wire  and  not  the  porcelain,  as  if 
he  said  jjorcelain  there  would  have  to  be  a  (Jovernment  inquiry.  He  had 
never  been  supplied  with  rubber  gloves  to  work  with,  lie  never  saw  a 
notice  stating  that  a  high-tension  swilchgear  might  not  be  touched  imless 
one  wore  rubber  gloves  or  stood  on  the  insulating  .stool  or  mat.  Copies 
of  time  sheets  were  put  in  to  show  that  tlie  man  had  been  used  to  high- 
pressure  work,  but  he  said  somebmly  was  always  with  him.  Other  sheets 
suggested  that  he  had  been  workingsince  the  accident,  but  he  denied  this, 
and  said  he  only  walked  round  with  the  men, making  out  the  time  sheets. 

The  defence  was  that  the  man  had  never  really  been  "■  shocked,"  only 
burned,  and  was  capable  of  working.  A  mass  of  medical  evidence  was 
called  to  that  effect,  and  the  hearing  was  adjourned. 
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TRADING  WITH  ENEMY  FIRMS. 

Our  attention  has  been  called  by  a  coiie.spondent  to  the 
foUowmg  clause  which  the  Birmingham  Corporation  elec- 
tricity department  has  introduced  into  all  orders  issued  by 
them  :  "  A  ccndition  of  this  order  is  that  the  goods  supplied 
have  not  been    manufactured    in    Germany  or  Austria." 
We  understand  that  this  matter  would,  had  there  been 
sufficient  time  for  the  purpose,  have  been  discussed  at  the 
recent  annual  Convention  of  the  Incor^x)  rated  Municipal  Elec- 
trical Association.    It  is  regrettable  that  it  could  not  have 
been  brought  forward,  because  we  gather  that  many  promi- 
nent borough  electrical  engineers  hold  strong  views  on  the 
subject,  and  many  others  who  have  not  hitherto  expre.ssed 
themselves  would  have  welcomed  the  opportimity  of  doing 
so.     The  progress  of  the  war  and  the  international  situation 
at  the  present  time  in  regard  to  trading  in  general  have,  if 
anything,  thrown   into   greater  promhience  the  need   for 
extreme  caution  in  dealing  with  firms  whose  associations, 
directly  or  indirectly,  with  the  manufacturing  clement  arc 
liable  lo  give  rise  to  the  least  suspicion.     We  have  not  taken 
the  opportunity  of  analysing  the  statistics  relating  to  the 
direct  connection  between  enemy  firms  and  the  principal 
manufacturing  industries  in  this  coimtry,  so  that  we  are  not 
able  definitely  to  state  what  proportion  of  the  whole  the 
electrical  uidustry  in  this  coimtry  represented  at  the  out- 
break of  the  war.     We  believe,  however,  that  this  figure 
must  be  fairly  high,  becaiLse  electrical  science  and  practice 
play  so  important  a  part,  not  only  in  the  productive  indus- 


tries of  the  coimtry,'  but  also  m  the  art  and  practice  of  war. 
We  realise  that  every  possible  step  has  been  taken  by  the 
Government  to  stop  tradmg  with  Germany  and  Austria  by 
way  of  such  neutral  coiuitries  as  afford  access  to  the  Central 
Empires.  But  the  sly  ways  of  commerce  are  many  and 
devious.  Doubtless  the  Birmmgham  Corporation  electricity 
department  had  this  fact  ui  mind  when  it  decided  to  make 
the  above  stipulation  a  condition  of  any  orders  which  it 
might  issue.  We  can  but  feel  that  this  stipulation  is  in 
every  way  justifiable,  and  we  thmk  that  central  station 
engineers  having  charge,  not  only  of  municipal  but  company 
undertakings,  should  make  any  business  placed  by  them 
contmgent  upon  a  similar  condition.  If  the  British  manu- 
facturer is  to  be  encouraged  at  all,  now  is  the  time  to  do  it, 
when  there  are  many  firms  who  are  in  a  position  to  do 
business  outside  the  range  of  the  Government  work  for 
which  they  may  have  contracted.  It  virtually  amounts  to 
this,  that  trading  firms  and  mdividuals  must  break  them- 
selves of  their  former  habit  of  turning  to  the  Continent  for 
something  which  the  home  manufacturer  was  either  un- 
willmg,  or  at  the  moment  imable,  to  produce.  The  example 
set  by  the  Birmingham  Corporation  will,  we  hope, ►encourage 
the  newer  fashion  of  trading  with  the  home  rather  than  with 
the  enemy  manufacturer.  After  so  many  years  of  deprecia- 
tion of  British  electrical  engineering  work  it  may  be  a  little 
difficult  to  acquire  this  fashion,  but  we  think  no  effort  should 
be  spared  to  put  a  check  upon  any  form  of  dealing  with 
enemy  countries.  So  far  as  neutrals  are  concerned,  the 
contributions  of  Swedish,  Danish  and  Swiss  mechanical  and 
electrical  engineers  to  the  advancement  of  our  knowledge 
in  the  many  problems  with  which  the  industry  has  to  deal 
are  of  so  great  importance  that  we  can  only  hope  the  march 
of  events  will  relieve  these  countries  of  any  responsibility 
in  taking  an  active  part  in  the  war.  Much  of  their  ex- 
perience of  the  heavier  classes  of  electrical  machinery  and 
electro-chemical  industries  is  of  a  imique  character,  and, 
provided  always  they  are  able  to  show,  as  many  of  them  have 
done,  that  they  are  entirely  unconnected  financially  and 
technically  with  enemy  individuals  or  lirnis,  it  is  in  every 
way  desirable  that  this  experience  should  be  at  our  dis- 
posal, more  particularly  for  use  in  our  Colonies  and  depen- 
dencies. In  view  of  the  fact  that  the  subject  was  left  undis- 
cussed at  the  Convention,  and  that  wc  have  been  asked  to 
broach  it  in  our  columns,  we  shall  welcome  for  publication 
any  communications  from  our  readers  puttijig  forward  their 
views. 
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DiPdRTS  AND  EXPORTS  OF  ELECTRICAL 

MANUFACTURES. 

For  the  week  June  il,  1915,  to  June  20,  1915. 


In  view  of  the  increased  interest  which  is  being  taken  in  the  subject  of 
the  importation  into  and  the  exportation  of  Electrical  Manufactures 
from  the  United  Kingdom,  we  resume  our  weekly  lists.  (See  also  note 
at  foot  of  Exports.) 

IMPORTS. 

Folkestone.— /raflcc .-  Elec.  motors,  4  pkgs.;  eleo.  meters.  Spkgs.;  unenumerated,  9 
pkKs. 

Hull. — £ie»mari.-  Carbon  electrodes, 32 pkgs.     U.S.A.:  Unermmerated,6  pkgs. 

Liverpool.— /TflBCC-  Carbon  candles.  11  pkgs.     U.S.A.:  Unenumerated.  52  pkgs. 

London.- f/.5./5.  .■  Elec.  machinery.  £3.599;  elec.  lamps.  £673:  elec.  carbons,  £604 ; 
unenumerated,  £818— 139  pkgs.  Switzerland:  Elec.  machinery,  £247.  Holland:  Elec. 
lamps,  £4.412— 9  pkgs. :  glow  lamps,  £32 :  unenumerated,  £15.  Sweden:  Elec.  ma- 
chinery, £705;  telephone  apparatus.  £669 ;  lamp  parts,  £106;  unenumerated,  £18. 
France:  Elec.  carbons,  £366 :  lamp  parts,  £38;  unenumerated,  £179,  Canada:  Elec. 
carbons,  £16;  elec.  machinery.  £176. 

Southampton.— /=/<?««.•  Unenumerated.  38  pkgs. 

EXPORTS. 

To  Australasia. — Auckland:  Unenumerated.  £.55.  Melbourne:  Elec.  machinery. 
£460;  wire  and  cable.  £3.338 ;  unenumerated,  £3.254.  Sydney:  Elec.  machinery,  £2.017: 
wire  and  cable.  £2.091  ;  unenumerated,  £1,916.  Wellington:  Elec.  machinery.  £167: 
unenumerated.  £576.  Brisbane:  Elec.  machinery.  £28;  wire  and  cable.  £2.398;  un- 
enumerated, £669.  Dunedin :  VJire  and  cable.  £85.  Christchurch :  Unenumerated. 
£173.  Perth:  Wire  and  cable.  £234:  eiec.  machinery.  £88:  unenumerated,  £ll3. 
New  Plymouth:  Unenumerated,  £32.  Nelson:  Unenumerated.  £19.  iyrtdto."!  ■  Unenu- 
merated. £180.  Fremantle:  Wife  and  cable.  £18.  Adelaide:  Elec.  machinery.  £46. 
Bundaierj.- Wire  and  cable,  £57.  Cairns:  Wire  and  cable.  £75.  Launceston:  Unenu- 
merated. £21. 

Africa. — Durban:  wire  and  cable.  £40 — 255  pkgs. ;  elec.  machinery.  £64  ;  unenumer- 
ated,£474.  Port  Elizabeth :  Elec.  machinery.  £112 ;  unenumerated,  £843.  Cape  Town  : 
Elec.  machinery.  £1,009;  wire  and  cable.  £51 ;  wireless  telegraph  material.  £275  ;  unenu- 
merated, £124.  East  London:  Wire  and  cable.  £19;  elec.  machinery,  £297  ;  telegraph 
material,  £19;  unenumerated.  £586.  Beira:  Unenumerated,  £17.  Lobiio:  Telegraph 
material.  £28.     Mauritius:  Unenumerated,  £51.     A/aii«/»-a.-  Telegraph  material.  £86. 

Egypt. — Port  Sudan:  Telegraph  material,  £15.  Alexandria:  Unenumerated, £177. 
Port  Said:  Wire  and  cable,  £326. 

Aden.— Wire  and  cable.  £99 ;  unenumerated,  £25. 

Russia.— Petrograd :  Wire  and  cable,  £520;  unenumerated,  £82.  Archangel:  Unenu- 
merated, £279. 

Spain. — Huelua:  Unenumerated, £19.      Bilbao:  Unenumerated.  £150. 

PoftfuoAL. — Lisbon:   Unenumerated.  £242. 

South  and  Central  America.— Si<««os  Ayres :  Wire  and  cable,  £5.645 ;  elec. 
machinery.  £136;  unenumerated.  £592.  Montevideo:  Unenumerated.  £55.  Rio  de 
Janerio:  Unenumerated,  £14.  Rosario :  Wire  and  cable,  £166.  Santos,'  Unenumer- 
ated, £97.    Saiianilla:  Unenumerated,  £166.    Talcahuano:  Unenumerated,  £122. 

Fiji.— Unenumerated.  £8. 

HoVLf.itt>.— Amsterdam  :  Wire  and  cable.  £1,384  ;   unenumerated,  £68. 

SviBDEH.— Stockholm:  Wire  and  cable,  £51. 

Denmark. — Korsor:  Telegraph  cable.  £10,000.     Copenhagen:  Unenumerated,  £182. 

NORiiAW.—Cbi'istiana:  Wire  and  cable,  £4,640;  unenumerated .  £88, 

iAPMi.— Yokohama  :  Unenumerated,  £234.    Kobe:  Ufienumerated,  £260. 

China.— «ony*3»s.-  Unenumerated,  £199.  Shanghai:  Unenumerated, £32.  Tientsin: 
Unenumerated,  £172. 

India,  Ceylon.  Indo-China  and  Straits  Settlements. — Bombay:  Wire  and  cable. 
£807:  elec.  machinery,  £75 ;  unenumerated,  £848.  Calcutta:  Wire  and  cable,  £1,287  ; 
unenumerated,  £735.  Co/omio.- Unenumerated.  £21.  Madras:  Wire  and  cable,  £42 ; 
unenumerated.  £200.  Singapore:  Telegraph  material.  £32;  unenumerated,  £510. 
/TiYiWin/.-  Telegraph  material,  £147;  unenumerated,  £138.  A'aj-acA/.-  Unenumerated. 
£161.    Oa/ny.-  Unenumerated,  £201. 

Cana-a. — Toronto:  Unenumerated,  £23.  Montreal:  Elec. machinery,  £392 ;  unenu- 
m..;r;.-ei.  £50. 

Fy.A.:tcE.—Boulog>:e:  Unenumerated,  £30.  Paris:  Unenumerated.  £258.  Dieppe: 
ElcT.  m-ichinery, £49;  unenumerated,  £139.    Rouen:  Unenumerated, £114. 

FOREIGN  GOODS  (duty  paid  and  free). 

Diiriar :  Ur;cnurnorr,teJ.  £154.  Anto/agasta :  Unenumerated,  £48.  Archangel: 
U  1.     Buenos  Ayres:    Unenumerated.    £382.     Cap«  Tomw.-  Unonu- 

"  ,  •■:   Unenumer.ited.    £465.     Cclhenburgh:    Unenumerated.   £106. 

•''  >teJ,  £27.      Malta:    Unenumerated,  £32.     Sydney:  Unenumer- 

■,  ■  Unenumerated,  £43. 
.  .11  I- REE  GOODS,  entered  in  transit  through  Bills  of  Lading. 
Unenumerated,   £23.      Mclbr,urne:  Unenumerated,  £112.     Sydney:  Un- 
l33.    Wellington:  Unenumerated, £204. 
IN  TRANSIT. 
Elec-  lamps,  £250. 

.N'riTr  -Tlie  large  number  of  items  in  these  official  returns  under  the 
mi  l<-,c(ling  heading  "unenumerated"  relate  to  wh.ii  is  dp-icrilied  iifs 
'■  (■Icctrioal  goods  "  and  "  electrical  materials." 


LEGAL  INTELLIGENCE. 

(Cunrla.l.^l  fr„„i  /,.  4,S1). 

Ellis  de  Vesian  v.  InsUtution  of  Civil  Engineen. 

Jlr.  .Juotiee  Xevilk-  recently  heard  a  motion  by  pliiinlifl  to  rcbtrain 
•i'kndant*  from  interfering  with  plaintiff's  right^J  a.s  a,  member  of  the 
rn-.titiition  or  with  hi.i  enjoyment  of  the  u.sc  and  benefit  of  thi'  Institution 
mid  from  acting  upon  or  enforciiiK  a  roHolution  of  thi-  Council  of  Mic 
III  III  nl ion  purporting  to  expel  him  fioni  membership  and  from  omitting' 

I 'I'l'   'roni  Ibu  list  of  itH  memlier.'i.and  from  announcing  that  lie  had 

I"  I  11  •     iKllrd  from  or  had  oca.wd  to  lie  a  member  of  the  Institution. 

I;  .  1 1  .  ](i  of  sec.  III.  of  Hie  fnstitutiim's  by-laws  and  regulations 
•'     '  iipowered  (by  a  majority  of  two-thirds  of  those  piesonl 

"'  •  r*"!  any  memlwr  convicted  by  a  competent  tribunal  of 

'"  ''  in  lb'-  opinion  of  the  foiinril  rendered  bini  unfit  to  be 

"  "  '  "  '■■  '  rr'.\i-ion  was  also  made  to  i-nabl<^  the  f'oiiiuil  to  mak<'  such 
m.|Uii y  f.i  they  dnenu'd  Adei|iinte  and  to  exptil  a  mernb.  r  found  guilty  of 
(h~.'  I  f.l  .  ■.h.liiel.  Section  I V.  of  the  by  laws  contained  the  legulations 
;'"i  I  ■oiidiirt  which  every  meniU-r  was  hound  to  observe, 

iniseondiiet  while  arllng  in  a  tidiiciniy  innnner  willi 
'■  '''f   piohibiliim  of  trade  coniniii.»|onH  and  di.seounfs  in 


connection  with  any  work,  &c.  Plaintiff,  a  civil  engineer,  became  a  member 
of  the  Institution  in  1891.  At  that  time  he  was  employed  professionally 
by  a  Jlr.  Mouehel,  the  sole  agent  iu  the  United  Kingdom  for  Hennebique's 
ferroconcrete  system.  In  1907  ilr.  Mouchel's  business  was  turned  into 
a  company  under  the  name  of  L.  G.  Mouehel  &  Partners  (Ltd.).  and 
plaintifl  became  a  director  of  the  company.  On  June  27,  1914,  plaintiff 
received  a  letter  from  the  Council  of  the  Institution  stating  that  they  had 
under  consideration  certain  allegations  of  the  following  actions  oil  the 
part  of  firms  holding  themselves  out  to  act  in  a  professional  and  consul- 
tative capacity  in  connection  with  engineering  works  :  (I)  The  issue  of 
Press  advertisements  and  circulars  c<uitaining  offers  to  render  engineering 
services  ;  (2)  proposals  of  guarantees  to  secure  the  execution  of  designs 
on  certain  estimates;  and  (:J)  receipt  of  remuneration  or  emoluments 
from  contractors.  The  Council  added  that  they  liad  decided  that  such 
proceedings  on  the  part  of  individuals  or  firms  acting  in  an  advisory  or 
consultative  capacity  as  professional  engineers  were  at  variance  with  the 
rules  of  tile  Institution  as  to  professional  conduct,  and  that  some  of  the 
allegations  affected  the  firm  of  L.  (!.  Mouehel  &  Partner.s. 

I'l.M.s'TiKF  denied  that  he  or  his  eompan}-  had  broken  any  of  the  rulc^ 
of  the  Institution  and  a  long  correspondence  ensued  between  the  Council 
and  plaintiff  and  his  legal  advisers,  and  ultimately  on  April  22,  191">.  the 
( 'ouncil  wrote  the  plaintiff  that  at  a  special  meeting  held  on  A]>ril  13, 191d. 
they  had.  after  consideration  of  the  advertisement  on  p.  34  of  the  issue  of 
a  journal  called  "  Ferro  Concrete,'"  for  Aug..  lOU.  found  that  he  had  not 
discharged  the  onus  of  showing  that  he  did  not  know  or  approve  of  the 
advertisement,  and  that  he  had.  therefore,  been  guilty  of  a  breach  of  the 
regulations  in  sec.  IV.  of  the  by  laws  ;  and  that  they  (the  Council),  acting 
under  the  powers  conferred  ii)Min  them  by  the  by-laws  and  regtilatjons, 
had  ordered  his  name  to  1h'  era-^ed  from  the  register,  and  had  declared  him 
to  be  no  longer  a  member  of  tlie  Institution.  Plaintiff  began  ain  action 
and  now  moved  for  an  interim  injunction  fiending  the  trial. 

Mr.  .Tusfice  Neville  said  he  eould  not  say  what  the  trial  of  the  action 
might  disclose,  but.  oh  tln'  evidence  before  him  he  thoiiglit  there  had  not 
been  an  infringement  of  natural  justice.  It  seemed  to  him  that  plaintiff 
had  an  opportunity  of  meeting  the  ca.se  against  him  and  was  ably  advised 
throughout,  and  he  did  not  seem  anxious  to  give  more  information  than 
be  did.  All  he  had  then  to  consider  is  whether  there  was  an  irregularity 
in  the  judicial  proceedings  of  the  Council,  and  he  did  not  think  there  was. 


BUSINESS  NOTICES. 

Patent  Development.  TIh  inoprietuis  of  pat.nt  .Xo.  13,i)!)l  of 
lilKl,  relating  to  "  Method  of  and  means  for  eoutrolling  from  a  dis- 
tance electric  apparatus,  and  esjieeially  telegraph  apparatirs  and  the 
like,"  desire  to  dispose  of  the  patenti  or  to  grant  licences  tliereunder. 
Applications  to  Messrs.  Cruilishank  &  Fairweather  (Ltd.),  (i5-<i(i, 
Chaneerv-htnc,  London,  W.C. 

Increase  of  Prices.— The  Bastian  Meter  Co.  state  that,  owing  to 
the  very  gre:it  increase  in  the  cost  of  raw  material  and  hiboiir,  they 
are  c<)iii|;elled  to  advance  their  jiriees  liv  2(1  fier  cent,  on  :sll  orders 
received  ,ifter  .Inly  I. 

BANKRUPTCIES,  LIQUIDATIONS,  &c. 

f'laim.s  against  the  l''elgate  Inst idliit ion  Co.  (Ltd.)  are  to  be  seii' 
by  Aug.  5  to  Mr.  A.  G.  West.  .51.  Market-jilaee.  Heading. 

Claims  against  Jas.  \\'in.  and  Tom  A\'.  Tattersall,  el«?trical  engi- 
neers, Kimberley-road,  Willesdcii-lane,  London.  N.W.,  are  to  be 
sent  by  JiQv  10  to  Mi.  E.  S.  Grey,  Bankruptcy-bnlldings,  London. 

W.C.  '      ■ 


ELECTRICITY  SUPPLY. 


EXTENSIONS. 

Bristol. —  .\n  inquiry  was  In  Id  mii  Tuesday  into  the  ap|iIiealioii  i  I 
the  Curpuratlon  for  sanction  U<  liurrow  £27.2!),")  for  the  elect rieil  v 
undertaking. 

It  was  stated  that  £20,949  wa^rci|uired (or the  purchase  of  a  0,000  kw, 
turbo-altciaator  with  the  necessary  steam  piping,  switchgear,  &e.,  the 
bahince  being  rc(|Uired  to  cover  exciss  ex|M"iiditnre, 

The  Town  Clerk,  the  city  electrical  engineer  (Mr.  H.  Faraday  I'roetoi  I 
and  the  chairman  of  the  Eleetiieity  Committee  (Aid.  Pearson)  gave 
evidence  in  support  of  the  application. 

Mr.  ft.  l''.\rt.\l>AV  Prootok  .said  the  most  important  point  was  the 
i)ueKt  ion  of  the  i>resent  and  prospect  ive  load  and  the  eafmcity  of  the  plain 
The  power  supply  and  lighting  supply  were  distinct.  In  the  lB,st  few  days 
applications  for  ek'Ctrical  energy  had  been  maile  from  munition  factories. 
In  case  of  the  breakdown  of  a  siiiL'le  machine  of  large  capacity,  the  load 
would  I)c  in  excess  of  the  remaining  plant  eapaeily.  lie  gave  teihnii  il 
particulars  of  the  plant  which  it  wnit  proposed  to  iici|iiiri'.  In  refily  i 
.Mr.  Kol.b  (for  the  Kalepayi  is'j.Association)  he  saiil  theldemands  for  ile 
tricity  were  bona  lide  and  nol  estimates  (le  could  realise  that  the  lai' 
of  iirogress  going  lo  lake  place  would  lie  pn  nler  than  in  the  pant.  He  did 
not  sii|ipo-.e.  tnkinii  into  aceoiinl  the  war  and  the  hii;li  prices  of  mnlerial- 


THE  ELECTRICIAN,  JULY  2,  1915. 


487 


tliey  could  manage  to  do  without  what  was  applied  for.     The  most  profit 
V.  as  not  made  from  lighting,  hut  from  power. 

The  Town'  Clerk  pointed  out  that  they  must  be  prepared  to  give  a 
iiiurli  hiracr  isupply  for  the  making  of  munitions. 

Coventry. — The  Corporation  decided  on  Tuesday  to  a  site  for  a 
snl>-<tation  in  Park  Side. 

It  was  reported  tliat  tliere  was  a  not  profit  of  £102  on  the  past  year's 
w '  i!  kiujiof  the  traniw,iy.s,janil  itjwasMeeided  to  carry  this  amount  forward. 
Darlington. — An  inquiry  wa'^  lukl  here  last  week  into  the  appli- 
cation of  the  Corporation  for  sanction  to  borrow  £34,950  for  a(l<!i- 
tional  jjencfating  plant  at  the  electricity  works. 

The  town  clerk  (Mr.  H.  C.  .Steaven.son)  exi)lained  that  hiit  for  the 
exceptional  circumstances  the  Corporation  would  not  have  entertained 
the  idea  of  such  expenditure.  Thej'  were  supplying  electrical  energy  to 
numerous  works  which  were  engaged  on  Government  work,  and  in 
January  last,  in  consequence  of  the  ])robable  large  increasetl  demand 
upon  tiieir  works,  lie  ^vrote  to  the  L.G.  Board,  pointing  out  tliat  the 
Council  considered  it  necessarj'  to  prepare  estimates  at  once  and  obtain 
tenders  for  the  additional  plant  required.  The  position  the  Corporation 
had  to  face  was  the  probable  requirements  of  all  the  works  and  what 
machinery  wa.=!  most  likely  to  be  useful  and  economical  after  the  war,  and 
they  were  advised  that  a  3.000  kw.  set  was  the  best,  and  they  made  their 
estimates  on  that  basis.  The  present  maximum  capacity  of  the  whole 
plant  was  about  3,500  kw..  and  it  was  estimated  that  the  maximum  load 
in  the  coming  winter  would  be  about  3,600  kw.  The  maximum  output 
It  present  with  the  largest  set  disabled  was  2,400  kw.,  so  that  it  would  be 
impossible  without  additional  plant  to  supply  the  pro.spective  demand  if 
one  of  the  sets  was  disabled  as  had  happened  recently. 

Mr.  A.  C.  St.imer,  assistant  mechanical  engineer  to  the  North-Eastern 
Railway  Co.,  said  that  about  half  the  machinery  at  North-road,  as  dis- 
tinct from  Stooperdale,  was  steam  driven,  and  they  intended  to  substitute 
for  it  electric  power.  They  would  require  at  least  1,100  kw.  to  1,200  kw.. 
and  they  were  anxious  to  secure  the  supply  as  soon  as  possible.  Their 
generating  plant  was  working  up  to  its  maximum  capacity  and  if  they 
took  on  more  work  and  had  to  put  down  inore  tools  and  machinery  they 
had  no  power  to  work  it  with. 

Technical  evidence  was  given  by  Mr.  .J.  R.  P.  Lunn,  electrical  engineer, 
and  the  inquiry  closed. 

Lutoh. — The  electrical  engineer  (Mr.  W.  H.  Cooke)  has  reported 
that  the  expenditure  on  the  recently  completed  extensions  of 
generating  plant  and  buildings  will  probably  exceed  the  loan  sanc- 
tioned by  about  £1.800. 

The  excess  expenditure  is  chiefly  attributable  to  the  increased  cost  of 

materials,  and  a  sum  of  about  £600,  although  it  is  capital  expenditure, 

not  be  included  in  a  loan.     The  Electricity  Committee  has  deferred 

ijuestion  of  applying  for  sanction  to  borrow  imtil  the  precise  figures 

ascertained. 

The  committee  has  decided  to  Increase  the  amount  paid  to  the  Cor- 

l'oi;ition  for  the  services  reirdercd  by  the  variotis  departments  to  the 

luiilcrtaking  from  £63  to  £200  per  annum  as  from  April  1  last. 

Manchester. — The  L.G.  Board  have  authorised  the  Corporation 
til  borrow  £432,470  for  the  trectidn  of  a  new  generating  station  at 
Barton. 

The  Corporation  asked  for  leavp  to  borrow  £.543,000,  but  at  the  local 
inquiry  the  dejiuty  town  clerk  (Mr.  P.  M.  H<!ath)  aimounced  that  they 
Avere  willing  to  limit  the  loan  to  £432,470,  leaving  the  balance  to  be  dealt 
with  at  a  later  date.  The  sanction  only  relates  to  the  complet  ion  of  the 
first  setion  of  the  new  station.  Many  large  engineering  firms,  who  are 
lengaged  in  the  manufacture  of  the  munitions  of  war,  are  dependent  on 
Ithe  Corporation  for  electrical  current  and  energy,  and  no  doubt  this  fact 
[influenced  the  L.G.  Board  in  sanctioning  the  scheme. 

Northampton. — Last  week  J!r.   A.  P.  Trotter,  electrical  adviser 

to  the  Bo.ird  of  Trade,  held  an  inquirj'  into  certain  objections  to  the 

proposal  of  the   Xorthamfiton  Electric  Light  &  Power  Co.  to  erect 

a  ni-\v  generating  station  in  the  parish  of  Hardingstone.  just  outside 

the  borough  hoiiiidarv. 

fc     Aid.  F.  H.  TiiDKNTDN,  chairman  of  the  company,  explainei!  the  pro- 

■posals,  and  produced  plans,  &c.     He  said  the  machinery  and  generating 

K)lan<  the  company  pmi^sed  to  iustal  v/ould  be  of  the  very  latest  tyjie 

Vri,  ' 


■ilera 


id  furnaces  woulil  hesoeonslructcd  that  I  hey  would  consume 

till  n-  own  smoke.     It  had  U'l^ome  imperative  that  an  e.sleiision  sliould 

I'     made.     The  output  of  thr-  company  had  increased  by  30  per  cent. 

Ill-  last  few  years,  and  sincff  the  war  broke  out  80  per  cent,  of  the 

lilt  had  been  used  for  pov.er. 

Ml.  Ti'.oTTER  said  he  had  before  him  a  number  of  objections,  some  of 

jbieli  dealt  with  the  interfeience  with  the  local  scenery.      No  one  would 

1f^  more  sorry  than  he  to  spoil  the  beauty  of  a  piece  of  country,  but, 

iinf.iriiir  iiily,  the  Act  of  Parlianu-nt  did  not  take  count  of  that. 

■  Ct.ERK  said  the  main  objection  on  the  part  of  the  Council 
(•hief  works  of  the  company  would  be  removed  outside  the 
iindary.  He  asked  the  company's  re[)resentatives  whether 
I '  if  the  wprks  v/ould  not  affect  the  rateable  value  of  the  existing 
1  he  liorough. 

niny's  .solicitor  (Mr.  Bkownk)  said  the  qucslicni  of  rateable 

nut  arise.     The  Corjioration  raighl   find  the  removal  of  the 

1  lie  extension  of  the  company's  mains  would  pay  them. 

""       1      ri;n;oK  said  the  question  of  rateable  value  could  not  lie  gone 

'III'-'.     Till   real  object  of  an  inquiry  wan  to  hear  object  ioiii;  on  the  grouml 

of  Dai«ance  likely  to  be.  created  by  the  proposed  work.?. 


Mr.  W.  A.  W.^LKER  (a  shareholder  in  the  company)  and  others  objected 
on  the  ground  that  the  chimneys  of  the  proposed  building  would  not  bo 
high  enough  to  carry  away  what  smoke  there  might  be. 

Nuneaton. — Mains  are  to  be  extended  in  two  tlioroughfares  at  a 
cost  of  £130. 

St.  Pancras. — The  L.C.C.  recently  asked  the  Borough  Council  to 
coiLsider  the  possibility  of  postponing  the  installation  of  four  luw 
boilers  iit  Kiivj's-road  station. 

The  Kill  ini  II-  r,,mmittee  has  reported  that  tin-  Hi.n.ii'jli  Ciumeilare 
eommitli  il  l.\  i  liiii  net  to  the  totalexpenditure  (t2L'..i:!lil.  Iliai  Iwoof  the 
boilers  an  ii|i|)riinrliing  completion,  and  the  coiitrailni  s  liaM-  asked  for 
payment  in  respect  thereof.  However,  they  suggest  that  the  con- 
tractors should  be  communicated  with  to  see  if  an\-thing  can  be  arranged 
with  them  to  postpone  for  the  present  the  completion  of  the  other  two 
boilers. 

The  committee  is  of  opinion  that,  in  view  of  the  exceptional  conditions 
prevailing,  the  Council  should  increase  the  charges  for  current  by  10  per 
cent.     Mains  are  to  be  extended  in  two  streets  at  a  cost  of  £151. 

Salforii. — At  a  special  meeting  of  the  Council  last  week  the  pro- 
posal to  purchase  and  erect  a  new  5,000  kw.  Westinghouse  turbo- 
alternator  at  tlic  electricity  works  was  confirmed,  but  the  purchase 
price  (£19,225)  is  to  come  out  of  the  depreciation  fund. 

Some  members  of  the  Council  opposed  this  course  and  thought  the 
money  should  be  raised  on  loan,  but  it  was  decided  by  28  votes  to  nine  to 
find  the  money  as  stated. 

Southwark  (London). — Mains  are  to  be  extended  to  the  worlds  of 
the  Atlas  .loinery  Co.  (who  intend  to  install  two  additional j^35  H. P. 
motors)  at  a  cost  of  £130. 

Stepney  (London). — On  Tuesday  the  London  County  Council 
sanctioned  a  loan  of  £24,000  for  extensioas  of  the  electricity  supply 
department. 

Wolverhampton. — Last  week  the  Electricity  Committee  was 
authorised  to  purchase  two  automatic  stokers  for  the  electricity 
works  at  a  cost  of  £000. 

GENERAL. 

Aberdare. — The  Council  have  derided  to  ailo]il  electric  lighting 
for  the  (Council's  tenement  houses  at  .\bernaiit.  The  cost  of  wijiiig 
and  fitting  each  tenement  will  be  about  £3,  and  the  electric  current 
will  be  supjilied  at  (id.  each  per  week. 

Bromley  (Kent). — The  charge  for  elect rie  current  has  been  in- 
creased by  10  per  cent,  for  all  purposes. 

Castletownbere  (CO.  Cork).-  An  inquiry  was  recently  held  here  into 
the  applieatiuii  of  the  Rural  Council  for  urban  powers  to  eiuible  them 
to  carry  out  an  electric  lighting  scheme  for  the  town. 

Dumbarton. — Last  week  the  Dean  of  Guild  Court  granted  permis- 
sion to  Messrs.  Babcoek  &  Wilcox  to  erect  an  electric  sub-station  at 
Dumbruck  works. 

Ep30m. — The  Council  ha.?  adopted  the  following  alternative  scale  of 
charges  for  current  : — 

Cp  to  l,800imits  ])erannum5.Ul.  per  unit,  from  1, 800 to 3,000 4d.,  from 
3.000  to  6,000  3id.,  from  6,000  to  0,000  3d.,  from  9,000  to  12,000  1.U1., 
and  over  12,b00'units  3d.  per  unit.  The  present  price  to  ordinary  con- 
sumers is  ojd.  per  unit. 

Hornsey. — In  accordance  with  the  terms  of  the  Order  of  1912 
arrangements  have  been  made  for  the  Tottenham  District  Light, 
Heat  &  Power  Co.  to  take  over  the  sujiplymg  of  electricity  to  St. 
Andrew's  Church  and  other  premises  iu  Alexandra  Park-road, 
Wood  Green. 

The  L.G.  Board  have  sanctioned  the  raisuig  of  an  additional  f2;00ll 
for  the  extension  of  mains.  This  is  a  part  of  £6,000  loan  to  which  they 
gave  assent  before  tlie  war  broke  out. 

Kingston-on-Thames.— Last  week  the  Lighting  ("ommittee  reported 
tliat  Jlr.  P.  C.  .Siini>son,  cfiief  a.s.sistant  to  (he  (jorou>;h  cloctiical 
envinctr,  had  left  the  employ  of  the  (!oriHir,.ti()ii  on  .Xjiril  17,  ami 
since  that  time  his  duties  had  been  carried  out  by  Mr.  T.  A.  Kingham, 
second  assistant.  .  <^ 

On  the  recommendation  of  the  Works  sub-cominittee,  the  Lighting 
Comiuittee  decided  to  appoint  Mr.  Khighain  chief  assistant  and  super- 
intendent of  nuiins  at  £3  a  week,  to  be  increaseil  to  £3.  10s.  per  week  on 
No.v.  I  next  and  to  £4  per  week  on  Nov.  1.  I'.llli.  There  was  a  long 
debute  upon  the  ijUesfion  and  ultimatily  an  amendment  by  Councillor 
Wyeth  to  poslponi'  the  matter  until  after  they  had  received  the  annual 
engineer's  report  aixl  the  annual  financial  statement  was  carried. 

Luton,  -  The  Kleclriiily  Committc'e  has  rediieed  tlii'  charge  of  2<I. 
per  unit  for  current  supplied  for  street  lighting  to  I  Jd.  (the  charges 
for  renewing  i:iirl)on»  and  cleaning  and  repau-iiig  lamps  to  be  eon- 
tinin'd  as  heretofore)  and  to  fix  the  charR(\s  for  current  supplied  for 
lighting  imbllo  bullduigs  (at  the  option  of  each  conimittco  concermid) 
at  .3d.  flat  per  unit  (us  at  present),  or  at  the  maximum  demand  rate 
paid  by  other  similar  consumers,  with  a  rebate  of  10  per  cent 
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Market  Weighfon  (Yorks). — Tht  Rural  Council  have  made  r:i 
arrangement  witli  Mr.  C.  H.  Best  for  establishing  electric  supply 
works  in  the  district. 

Rochdale. — The  price  of  electric  current  for  lighting  has  been 
increased  by  10  pur  cent,  and  for  poiyer  by  15  per  cent. 

St.  Pancras  (London). — Owing  to  the  advisability  of  having  a 
recognised  deputy  electrical  engineer  in  control  of  the  electricity 
works  in  the  absence  of  the  chief  electrical  engine?r,  it  is  proposed  to 
alter  the  title  of  Mr.  .J.  T.  Baron,  resident  and  supervising  engineer, 
to  tha*  of  deputy  electrical  engineer  (resident),  such  alteration  to  bo 
made  without  any  incroa"c  of  salr.ry. 

Scarborough. — The  local  electric  supply  company  has  increased 
the  chr.rges  for  electric  current  by  10  per  cent. 

Wharfedale  (Yorks).— Rawdon  Urban  Coimcil  have  decided  not  to 
join  with  the  neighbouring  local  authorities  in  the  proposed  scheme 
for  supphnng  electricity  in  the  Wharfedale  district. 

Wrexham. — Tko  Corporation  have  placed  the  electricity  works  at 
the  disjofal  of  tl.i-  loral  .Munitions  Coniinittee. 

LIGHTING,  POWER  &  HEATING  NOTES. 

Electric  Cooking  in  a  Colliery. — In  a  coal  mine  of  the  United  States 
Coal  &  Coke  Co..  rt  ^McDowell  (W.  Virginia),  there  is  a  restaiu-ant  for 
the  miners  in  which  all  the  cooking,  coifee  making,  &c.,  is  performed 
electrically.  Tlic  restaurant  is  200  ft.  under  ground  and  •125  ft.  from 
the  mouth  of  the  ])it. 

Electric  Power  in  Collieries. — The  Blackwell  Colliery  Co.  have 
decided  to  [)ut  down  two  750  kw.  mixed  pressure  turbo-generators 
at  their  "'A'"  Winning  Colliery. 

The  exhaust  steam  from  the  two  winding  engines  and  fan  engine  will  be 
supplied  to  the  turbines,  and  the  existing  underground  haulage  will  be 
extended  by  the  addition  of  new  haulage  gears,  while  the  steam  haul- 
ages will  be  converted  to  the  electric  drive,  thus  taking  all  steam  from  the 
shaft.  The  company  also  propose  to  add  a  400  kw.  compound  engine 
and  generator  to  the  plant  at  their  Sutton  Colliery,  and  a  new  fan 
to  Ire  direet-coupled  to  an  enclosed  self-lubricating  engine.  The  wliole 
of  the  work  will  be  carried  out  to  the  specification  and  under  the  direc- 
tion of  the  consulting  engineers,  Messrs.  W.  C.  &  K.  A.  Mountain. 

Electricity  in  Mining.— The  directors'  report  of  the  Mount  Lycll 
Mining  &  Railway  Co.  for  the  half-year  ended  March  31  states  tha' 
tlie  Lake  Margaret  hydro-electric  scheme  wa?  completed  and  jjut  into 
commi.ssion  in  Xovember  last,  and  that  was  the  main  factor  in  the 
retluetion  of  their  costs.  The  effect  of  the  economies  resulting  from 
the  scheme  should  be  more  fully  reflected  in  the  current  half-year. 
The  scheme  had  already  jastitied  itself,  the  expenditiu-e  to  da'e. 
bein;.'  HM.'.i'i'.i.  including  the  co.st  of  the  new  blower  plant. 

Kilkeel  (Ireland).— The  Rural  Council  have  decided  to  obtaui 
urban  ]io\vers  to  enable  them  to  adopt  public  electric  lighting. 

Poor  Law  Institution  Lighting.-  Barnct  Guardians  have  referred 
to  a  small  cninmitt(<-  (with  power  to  consult  an  electrical  engineer) 
the  question  of  the  present  plant.and  the  possibility  of  its  expansion, 
and  as  to  whethtr  it  wculd  n(t  be  btt'.cr  It  l:ike  the  whf  le  lupplv 
from  an  ont-iile  sc  urce. 

School  Lighting.-  (Jillingham  Education  (  uniiiiiltee  rccoiiiinend 
(he  Council  to  ailopt  electric  lighting  for  the  non-provided  schools, 
the  Council  bearing  the  cost  of  the  wiring,  &c.,  and  charging  the 
Committee  a  sum  to  cover  the  cost  of  e\irient.  hire  of  Kttings  and 
installation. 

TRACTION  NOTES. 

Edinburgh.  -An  electric-driven  lorry  Mas  rceenlly  built  for  the 
Elfclrie  Ligliling  Committee  by  Edison  .Accumulators  (Ltd.).  at  n 
cost  of  £(i;(.5. 

The  lorry  has  a  carrying  cniiacitv  of  30cwt.  With  a  full  charge  (he 
lorry  ih  capable  of  travelling  40  miles  and  .'iO  miles  with  a  half-load.  The 
siK'cd  giiaranlccd  i.s  1 1  mile.s  on  the  level.  Witli  electrical  energy  at  Id. 
IHT  imit  the  cost  p(^r  mile  will  not  exceed  7-lOd.  on  fairly  level  roads  with 
a  good  surface. 

Tin;  committee  have  ngroeil  to  supply  olectricity  for  chargHng  lorries. 
A-e.,  at  Ifl.  per  unit,  and  have  made  ariangcments  not  only  for  charging 
but  for  storuig  lorries  nl  M'Donald-ioad  station. 

L.C.C.  Tramways.— For  the  year  ended  March  .11  there  was  a  deficit 
of  i;:j;!,172  on  the  tramway  undertaking  of  the  London  Countv 
Council,  after  providing  for  debt  red-mption  (i;405,(J05)  and  other 
.barges,  and  this  sum  is  provided  out  of  the  general  reserve  fund. 
The  neo  ,unti  were  presented  to  and  a  opted  by  tho  (  ounty  C  unc  1 
CI  1  Tuesday. 

The  yenrs  income  was  £2..31ll).847.  working  expenses  were  f  1.700,.'i71, 
lenvniK  i:«0II,27(l.  but  debt  nnd  other  charges  rccpiircd  £7:i2.44S.  After 
inielinK  llie  delici.i„.y  ||„.  renerve  fund  will  amount  (i.  £l(i:i.Or.().  'Phe 
loliil  ..|>eriiliii[:  ex|KiiHes  f.,r  eleelrie  traction  were  i;i.(ll2.():M  (excln.liiie 
"".u"7rJr  ?"",»"'"•'■•'  "'  J:I2.201)).  or  (1-1.1.  ft  ..ar.mil..  run  (cmpared 
*  «/«d;  ">  lHl.3-14):  ineludiuK  war  s,Tvice  nll..w«nceH  (OlS.l.  per 
c.r.mil.).  the  rxpon«<-»  «,.„■  (iSD.I.  a  cnr.mile.     The  total  receipts  in 


respect  of  electric  traction  were  £2,389,046,  or  9-77d.  per  car -mile,  com- 
pared with  9-21d.  ;  from  hnes  operated  by  horse  traction  the  receipts 
were  £10,800.  lis.  9d.,  or  9-51d.  a  car-mile^  compared  with  815d.  The 
total  number  of  passengers  carried  was  550,497.993.  against  522.952.(540. 
This  figure  is,  however,  not  altogether  comparable  with  that  for  1914-15, 
as  in  1913-14  a  pa.ssenger  purchasing  a  transfer  ticket  was  usually  in 
effect  counted  as  two,  owing  to  the  fact  that  two  tickets  (one  on  each 
car)  were  issued  to  him.  During  the  last  four  months  of  the  past  year 
the  use  of  apparatus  obtained  for  canceUing  tickets  obviated  the  necessity 
of  issuing  exchange  tickets.  The  capital  expenditure  at  March  31  was 
£13.315.723.  of  which  £287,604  represents  expenditure  during  the  past 
year.  The  total  debt  incurred  to  that  date  was  £13.744.806,  but  the  net 
debt  (debt  outstanding  less  sinking  fund  and  less  £122.216  in  respect  of 
value  of  surplus  land)  was  £9.836,187.  The  remaining  horse  tramcars 
having  been  withdrawn,  the  .system  in  operation  now  consists  entirely 
of  electric  tramways.  The  horse  lines  will  be  electrified  as  soon  as  cir- 
cumstances permit.  The  sum  paid  as  rates  on  the  permanent  way 
amounted  in  1914-15  to  £87,827.  18s.  lid.,  and  represented  an  average 
relief  to  the  rates  of  Ixjudon  as  a  whole  of  nearly  id.  in  the  £.  or  over  id. 
in  the  £  in  regard  to  those  metropoUtan  boroughs  in  which  tramways  were 
operated.  It  was  estimated  by  the  Councils  officers  that  the  annual 
saving  to  the  road  authorities  in  consequence  of  the  obligation  of  the 
Council  to  maintain  the  paving  along  the  tramway  routes  amounts  on  the 
jiresent  mileage  to  about  £134,400.  The  expenditure  incurred  by  the 
Council  in  respect  of  the  maintenance  of  the  tramway  tracks  during 
1914-15  was  0-411d.  a  car-mile. 

The  Highways  Committee  refer  to  the  steps  taken  to  improve  the 
financial  position  of  the  tramway  undertaking,  and  they  state  that  they 
attach  great  importance  to  consolidation  and  linking  up  of  the  present 
tramways,  a  matter  which  has  been  in  abeyance  for  the  present.  The 
conditions  under  which  the  un.lertaking  has  been  worked  since  the  out- 
break of  war  have  been  abnormal,  producing  results  not  fairly  com- 
parable with  results  under  normal  conditions.  During  the  first  four 
months  of  the  financial  year  the  tramways  were  worked  under  normal 
conditions,  the  results  bcin:;  satisfactory.  The  receipts  from  April  I 
to  Aug.  5,  1914  (the  day  after  tlu'  declaration  of  war),  were  about  5i  per 
cent,  more  than  the  receipts  for  tlic  corresponding  period  of  1913,  clearly 
showing  that  an  upward  tendency  had  set  in,  and  that  the  efforts  made 
to  improve  the  position  of  the  undertaking  were  being  attended  with 
success. 

Southampton. — The  Council  has  adopted  the  suggestion  of  tho 
tramways  manager  (Mr.  W.  T.  Robson)  for  the  institution  of  a  merit 
badce  system  for  motormen. 

Tottenham. — The  Urban  Council  are  negotiating  with  the  Mctro- 
|iolitan  Electric  Tramways  (Ltd.)  as  to  the  repair  and  maintenance 
of  the  tramway  tracks  in  Tottenham  under  the  jurisdiction  of  tho 
Company. 

TELEGRAPH  AND  TELEPHONE   NOTES. 

Radiotelegraph  Note.—  It  i>  aimounced  from  W.Lsliingtou  that 
Messrs.  Lansing,  Daniels  &.  Kedetild,  Secretaries  of  State  (Na^'y 
DeiJarlmcnt  and  the  Department  of  Commerce),  have  held  a  con- 
ference on  the  working  of  the  radio  stations  in  the  United  States,  and 
tluat  it  has  been  .leeide.l  by  the  Government  to  keep  a  .stricter  watch 
upon  messages  rcei'i\-ed  and  .sent  by  wireless  telegrajjliy.  It  is  rc- 
li.utcd  that  the  Germans  are  violating  the  neutrality  of  the  coimtry 
l)y  sending  information  and  war  orders  over  their  system,  which 
conu'S  in  at  Sayville,  Long  Island.  This  big  Tolefunken  station  has 
recently  been  changed  from  35  kw.  to  lt)Okw.,  and  thrive  .5fK)  ft. 
towers  have  been  placed  in  jmsition,  making  the  Sayville  one  of  the 
most  powerful  transatlantic  stations.  The  extended  jilant  has  boon 
duly  licensed  and  all  messages  arc  presunuvbly  under  the  supervision 
of  the  U.S.  CJovernment  Department,  but  it  is  said  to  have  become 
iviilent  I  lure  ar  ■  lcak:iL'es  nerrssitating  more  careful  supervision. 

Scottish  Trunk  Telephone  Service. — A  meeting  was  held  last  week 
of  the  (.'lasgow  Committ..'  appointed  to  advise  the  Postmaster- 
(iener.ilontlu'telephoiK'.'inil  telegraph  service,  when  statistics  relating 
to  till-  (;lasgou.  Scotland  Sllutll-^\■est  and  Scotland  North-West 
(list rids  were  submitted. 

At  the  iirevious  meeting  the  Cunnnittce  had  imder  consideration  the 
.|uestion  of  the  interruption  ..f  the  telephone  trunk  service  caused  by 
storms,  and  they  reprcscntcil  In  the  Postmaster-General  that  at  least  a 
portion  of  the  wires  on  all  tin-  principal  trunk  routes  should  be  placed 
underground.  A  letter  frnm  I  lie  I'ostmaster. General  was  now  submitted, 
to  the  effect  that  he  recognisi  il  the  desirability  of  laying  underground 
cables  on  the  most  important  trunk  routes,  and  that  further  works  of 
that  kind  w.iuld  Ix-  undertaken  as  opportunity  alTorded.  In  September 
it  was  annoiuiee.l  that  adililiniial  undergrnun.l  caliles  were  Ix'ing  laid 
from  Glasgow  t.)  Kdinhurt;h  and  (Jlasg.iw  to  I'aisl.y.  and  als.)  Ix'twccO 
(Jlasfjow  anil  C.mtbri.lg.'.  .Virdrie,  Motherwell.  Hamilton.  Wishaw  and  . 
Kibnnrnock.  anil  that  eal.les  to  other  towns  would  be  laid  as  soon  aB  < 
suitable  opp.irtunity  arose;  also  that  when  tho.s.'  arrangements  WOW  | 
c.Mupl.M.il  thi-  telepiion.'  service  bet  wen  GlasR.iw  and  the  ililTerens  towns  ' 
w.udil  ]«•  as  rapi.l  as  llii'  li  l.pli.ine  servi.-.s  iM'twceii  .'xchangcs  in  onejmil 
th.'  sanu'  area.  'I'lie  Comniitt.c  also  consi.lered  a  further  letter  from  llu' 
I'ostmaster-tJeni'ral.  in  which  he  stated  that  the  time  wa«  approaching 
when  he  could  carry  out   arrangements  whereby  nn  accelerated  trunk 
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service  would  be  given  between  Glasgow  and  Paislej'  telephone  areas, 
and  that  he  hoped  to  be  soon  in  a  position  to  accelerate  the  service 
between  Glasgow  and  Edinburgh. 


EMPIRE  NOTES. 


Australasia. — "  Tenders  "'  (Melbounio  ;',nd  Sydney)  says  Subiaco 
(\V.  Australia)  Council  has  asked  Perth  Council  if  the  latter  will  he 
I  reparcd  to  supply  electrical  energy  in  bulk  for  lighting  in  Xedlands, 
and,  if  so,  on  what  terms. 

A  statement  was  submitted  to  Nunawading  (Victoria)  Council  recently 
showing  that  the  electric  light  plant,  although  it  has  only  been  in  opera- 
tion eiglit  months,  has  336  private  consumers,  and  that  the  receipts 
amount  to  £676,  and  the  expenditure  to  £431. 

A  company  is  being  formed  in  Melbourne  to  take  over  the  plant  of  the 
Toora  (Victoria)  Electric  Light  &  Power  Supply  Co..  and  to  extend  the 
mains  to  Foster.  It  is  proposed  to  utilise  the  Franklin  River  Falls,  in 
heu  of  the  present  gas-suction  plant. 

An  Order  in  Council  has  been  issued  by  the  Queensland  executive, 
authorising  Barcaldinc  (Queensland)  Council  to  supply  electricity  to  the 
town. 

The  ratepayers  of  Albany  (W.  AustraUa)  have  considered  the  question 
of  constructing  electric  tramways.  Mr.  H.  Stirling  offered,  in  consi- 
deration for  a  40  years'  concession,  to  lay  tramlines  from  the  deep  water 
jetty  along  Brunswick-road  and  Stirling-avenue  and  along  .Middleton- 
road  to  Jliddleton  Beach.  The  Council  have  promised  their  support  but 
ask  for  a  concrete  proposal.  The  ratepayers  have  also  asked  the  Covmcil 
to  consider  the  matter  further  and  to  send  Mr.  Stirhng  tentative  condi- 
tions on  which  a  concession  would  be  granted. 

Sir  John  McCall,  Agent-General,  having  suggested  that  the  Tasmanian 
Government  should  place  orders  for  Government  requirements  direct 
with  the  manufacturers,  representatives  in  Australia  of  overseas  firms 
have  expressed  the  opinion  that  such  a  scheme  would  be  unworkable  and 
be  subversive  of  the  best  interests  of  the  Government  and  those  in  whose 
charge  is  placed  the  supply  of  I'equirements.  Mr.  L.  C.  Hinwood, 
president  of  the  Electrical  Traders"  and  Contractors'  Association  of 
Victoria  (writing  to  the  "Commonwealth  Engineer"),  says  Sir  John 
overlooks  many  important  features  which  are  well  known  to  business 
men  and  their  clients.  The  man  who  purcha.ses  machinery  in  London 
liiiys  at  a  better  price  than  in  .Australia,  because  he  takes  all  the  risks, 
wliereas  when  the  purchase  is  made  in  Australia  the  Australian  repre- 
sentative takes  the  risks.  If  a  machine  is  purcha.sed  in  Tjondon  the 
customer  does  not  know  how  much  it  will  cost  him  to  land  it.  and  when 
the  machine  is  put  into  service  troubles  may  develop,  and  Ik?  finds  that 
there  is  no  one  to  whom  he  can  turn  to  get  over  tiiose  troubles.  If  he 
purchases  his  requirements  through  the  Australian  representatives  they 
stand  behind  machinery  which  they  have  supplied,  and  their  expert 
advice  is  available. 

In  some  cases  machinery  has  been  ordered  direct  which  has  been 
unsuitable  and  unworkable.  Mr.  Hinwood  asks  whether  Sir  John  sug- 
gests that  Australian  traders  should  retire  altogether  from  the  field,  and 
all  purchases  be  made  direct  in  London,  or  does  he  propose  that  Austra- 
lian traders  should  engage  expert  men  at  good  salaries  and  maintain 
staffs  simply  to  take  care  of  the  emergency  coiuliti<iiis  of  people  who, 
whenever  they  can  do  so,  place  their  orders  direct  with  the  factories  ? 

.Mr.  G.  L.  .Just,  the  Edison  &  Swan  Co.'s  manager  at  .\Ielbf>urne,  says 
all  the  best  British  electrical  manufacturers  are  represented  in  Australia 
by  branch  houses,  and  they  are  able  to  quote  the  same  terms  as  the 
I.,ondon  offices.  Sir  John  McCall  referred  in  a  recent  re])ort  to  machinery 
on  which  £137  was  saved  by  buying  in  London,  but  past  experience  goes 
to  show  that  in  the  majority  of  ca-ses  the  conditions  of  purchase  in 
London  are  distinctly  in  favour  of  the  supiilier,  as  against  the  conditions 
for  local  purchase  in  .Australia.  Generally  speaking,  payment  is  made 
I'V  Tasmanian  ehei)ne  for  local  purchases,  whereas  when  purchasing  in 
l/jiidon  payments  are  generally  made  cash  against  documents  in  I^ondon, 
making  a  differenci'  of  about  three  months  in  the  terms  asked  for  by  the 
IMirchaser,  and  practically  abandoning  all  hope  of  claim  should  there  be 
my  material  supplied  not  in  accordance  with  the  specification.  Primage 
I  harges  were  mentioned  by  Sir  John,  but  he  did  not  make  it  clear  that 
I'livate  firms  also  received  a  rebate  of  10  ])er  cent. 

The  proposal  to  create  in  New  Zealand  a  Board  of  Trade  and  Indus- 
tries, which  would  be  investigatory  and  advisory,  would  be  always  at 
work  in  the  four  centres  simultaneously,  and  would  have  a  permamcnt 
head  so  as  to  ensure  continuity  though  (iovcrnments  may  ehangi-,  Is 
favouri-d  by  the  Prinio  Minister  "(.Mr.  Massey).  The  Board  would  consist 
"I  4()  menrbers.  24  of  whom  would  constitute  various  committees,  while 
1'-  would  form  a  central  committee,  but  Mr.  Mas.sey  thinks  the  numbers 
''">Uri!e,  and  a  small  representative  committw  recently  waited  U|Kjn  him 
'o  (lintuss  the  matter. 

When  the  \'lctorian  Railways  fV)mmisslnners  consented  to  the  pro- 
l""«d  extensions  of  the  Melbourne  northern  tramway  service  through 
Hrun.Hwick  to  Coburg,  they  did  so  on  the  condition  that  the  Trust  under- 
«"(jk  not  to  enter  into  any  arranucment  with  the  .Melbourne  Tramway  & 
'•mnihus  Co.  In  regard  to  the  conveyance  of  pa.ssengers  over  the  Trust's 
electric  lines  and  thf  coiupanv's  cable  lines,  and  not  to  run  it«  cars  over 
any  of  tho  lines  eontrollcil  by  the  company.  Thi'  Conimisnioncrs  have 
now  withdrawn  the  conilitlons. 


British  North  Borneo.— In  a  report  by  the  Director  of  Public 
Works  (Mr.  O.  X.  .Anderson)  it  is  stated  that  the  electric  lighting 
of  Kuala  Lumpur  continues  to  give  satisfaction,  and  a  tender  has 
been  accepted  for  an  electric  lighting  scheme  for  iSeremban. 

India. — "  Indian  Industries  and  Power "  says  the  Lawrence 
Asylum  authorities  are  not  favourably  disposed  to\vf,rds  the  utilisa- 
tion of  St.  Lawrence  Lake  in  generating  electrical  energy  for  the 
lii-'hting  of  Ooticamund.  It  is  reported  that  the  Kalhutty  Falls  have 
1)<  .  n  investigated,  are  like'y  to  prove  more  suitable,  and  in  all  pro- 
l):iliility  power  will  be  generated  therr. 

The  "  Indian  Engineer "  says  there  have  been  many  complaints 
regarding  the  electric  lighting  in  Bangalore,  but  this  is  to  be  rectified  by 
July  16,  when  plant  which  has  been  in  u.se  for  12  years  at  Sivasamudram 
is  to  be  replaced  by  modern  machinery.  Mr.  H.  P.  Gibbs  (formerly 
chief  electrical  engineer  to  the  Mysore  Government)  is  consulting  engineer. 

The  position  of  electrical  engineer  to  the  Punjab  Government  has  been 
recently  created.  The  holder  of  the  position  will  advise  the  Government 
in  all  electrical  matters  and  will  have  charge  of  the  staff  on  electrical  work 
under  the  buildings  and  roads  branch.  Unless  otherwise  ordered  by  the 
Local  Government,  he  wiU  rank  as  an  executive  engineer.  Public  Works 
Department,  in  charge  of  a  division,  and  he  will  be  empowered  to  accept 
tenders  for  works  up  to  K,..-,,(KHI  (ah,,ut  £333). 


FOREIGN  NOTES. 

Algeria.— The  chamber  of  Coinnierec  of  .Algiers  ha;  been  autho- 
rised to  lend  a  sum  of  £2,97()  to  the  Governnient-Go.ner.il  of  Algiers  for 
the  provision  of  a  telephone  system  betwccii  Warnier.  Malakoff, 
Massena,  Lamartine,  Beni-Indel  and  Bou-Caid. 

Berlin. — It  is  reported  that  the  Municipal  Council  propose  to  issue 
a  loan  of  £14.430,000  for  the  purch?,se  of  the  Berlin  elccirioity  works 
and  for  constructing  a  nev.'  subway. 

China. — The  British  Consul-General  at  Yunnan-fu,  reporting  on 
the  trade  of  Menglsu  for  1 91 4  says  : — 

The  great  drawback  to  British  trade  in  the  Province  of  Menctsu  has 
been  the  lack  of  any  British  firm  to  represent  United  Kin>.'diun  manufac- 
turers, but  there  is  a  good  prospect  of  this  deficiency  beiuK  remedied  in 
the  near  future.  The  two  German  firms  which  have  supplied  local  buyers 
with  machinery.  &c.,  can  nfiw  obtain  no  further  supplies,  and  the  Chinese 
would  welcome  the  establishment  of  a  British  firm  in  Mengtsu.  There 
are  inquiries  for  pumps,  electric  light  machinery,  locomotives  and  trucks 
for  tho  Pishihchai  Railway,  &c.  Contracts  must  be  made  c.i.f.  at  Hai- 
phong, and  it  may  be  necesasry  to  assist  in  the  erection  of  the  machinery 
and  to  arrange  the  question  of  exchange.  The  representative  of  the 
machinery  department  of  a  Hong  Kimg  firm  Is  now  In  the  province 
looking  Into  these  matters,  and  there  is  a  good  prospect  of  some  of  the 
in(|uiries  resulting  in  the  placing  of  orders  with  ITnited  Kingdom  manu- 
facturers. 

The  British  Consul  at  Dairon  says  tho  purchases  by  the  South  Man- 
churlan  Railway  Co.  in  1914  included  electrical  apparatifs  from  the 
United  Kingdom  value  £601  (compared  with  £7,132  in  1913),  from 
U.S.A.  £65.5  (£280).  Germanv  £32.417  (£14.139)  :  and  machinery.  U.K. 
£lo,270  (£43,^94).  U.S.A.  i;7,.19()  (£12,302).  Germany  £l4,r)15  (£45",354). 

Electric  Cooking  Progress  in  America. — It  would  appear  from  a 
short  article  in  the  "  Eloctrijr.l  World  "  that  clcclric  cooking  is 
mp.king  ranid  [Togress  in  the  United  States. 

In  tho  district  supplied  by  the  Puget  Sound  Traction,  Light  &.  Power 
Co.  (Seattle.  Wash.),  over  500  electric  ranges  of  one  make,  in  addition  to 
a  number  of  ranges  made  by  other  manufacturers,  were  installed  last  year. 
The  majority  of  the  users  of  electric  ranges  belong  to  the  middle  class, 
but  some  wealthy  consumers  use  electricity  exclusively  for  cooking. 

Venezuela.— The  Puerto  Cabcllo  &  Valencia  Electric  Railway  Co. 
recently  .'ccured  a  99  years'  concession  for  constructing  an  aci'ial 
cable  Irannvay  from  Valencia  to  Nirgua,  about  37  miles. 

For  the  first  6^  miles  from  Valencia  the  line  will  be  operated  elec- 
trically, and  electric  current  will  be  suiiplied  from  the  electricity  works 
In  Valencia,  but  oil,  gas  or  steam  power  will  he  employed  on  llie  re- 
mainder of  the  tramway. 


MISCELLANEOUS  NOTES. 

Competition   with   Germany   and   Austria  Hungary.— The   Com- 

mcrei;:!  Iril.lligetK  e  l;ninili  of  llic-  Hn.inl  of  Trade  have  issued  lists 
21)  and  27  of :  rliclis  inquired  for  and  of  which  the  sjurces  of  supply 
or  niarkcls  have  been  interfen^d  with  by  the;  war. 

The  aitieles  wanted  inchule  permanent  magnets,  wood  or  ebonite 
separatois  for  ];oilable  batteries,  clocks  for  electrical  signH,  commercial 
tungsten  powder,  &c.  Hrilish  firms  should  communicate  with  the 
Director,  73,  Hnsingliidl-M(M cl,  Lnndcin,  E.C. 

Heroic  Conduct  Rewarded.     Last  week  the.  Lord  Mayor  of  Bir- 

niitigh:  III.  on  Ij -lirlf  of  the  Society  for  the  Protection  of  Life  from 
Kiri'.  I  le.-entcd  to  Kdward  Maedonald,  an  employe  of  the  electric 
supply  department,  a  silver  medal  and  a  gratuity  of  live  guineas, 
;.!hI  to  P<)li(M'-(^onstal)le  Morgan  a  bron/.i;  nu'dal  and  three  guinea'4. 
.■\l<l.  How\Tr:ri  ex|ilaine<l  that  Mac(lonald  and  Morgan  acted  In  a  bravo 
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and  noble  manner  in  attempting  to  rescue  a  workman  engaged  at  the 
Alma-street  power  station,  who,  in  an  awkward  and  almost  inaccessible 
plact;,  had  by  some  means  touched  a  '"  live  "  wire  and  formed  a  short 
circuit,  which  produced  a  fusion  of  the  wires  and  covered  him  with  flames, 
burning  him  terribly.  While  JIacdonald  was  making  efforts  to  get  out 
his  fellow  workman  Police-constable  Morgan  arrived,  and  after  a  lot  of 
trouble,  and  in  spite  of  the  fumes  and  flames  and  the  cramped  position, 
the  man  was  rescued. 

Inquests. — The  adjourned  inquest  on  the  lad  Thomas  Lewis,  who 
was  killed  on  the  18th  ult.  at  the  Redheagh  Steel  &  Iron  Co.'s  works, 
Gateshead,  was  resumed  last  week. 

Evidence  was  given  that  deceased  had  worked  there  fof  about  sis 
months.  On  .June  IS  he  and  another  lad  went  to  work  at  R  p.m.  on  the 
night  shift.  They  had  been  told  that  the  lights  might  be  put  out  in  a 
certain  event.  At  11:40  p.m.,  during  a  rest  interval,  the  two  strolled 
through  the  works,  and  deceased  put  his  hand  on  a  pole  from  which  an 
electric  lamp  was  hanging  and  tried  to  touch  the  electric  wire.  The  lad 
fell  back,  and  his  companion  said  that  when  he  touched  him  he  received 
an  electrical  shock.  Efforts  were  made  to  get  him  off  the  wire,  and  when 
assistance  arri\ed  Lewis  was  apparently  dead. 

RjCH-AKD  Stamp,  a  furnace  man  at  the  works,  said  there  was  a  lowering 
^Tire  attached  to  the  hanging  electric  lamp.  The  lamp  was  not  alight  at 
the  time  of  the  occurrence.  Witness  saw  Lewis  holding  the  lamp  wire 
with  both  hands,  and  he  made  several  attempts  to  free  him  from  the  wire, 
and  received  a  severe  shock.  He  succeeded  in  freeing  him  eventually, 
and  witness  was  so  badly  shaken  that  he  had  to  go  home. 

Another  witness  said  the  lamp  was  alight  at  11:45  p.m..  but  when  his 
attention  was  called  to  Lewis  the  lamp  was  out.  He  had  had  to  warn 
the  lads  against  shouting  "  Lights  out."  The  wires  were  properly 
insulated.     The  lamp  had  gone  out  through  the  carbon  sticking. 

ilr.  Thos.  R.  Parry,  electrical  engineer  of  the  County  of  Durham 
Electric  Supply  Co..  said  there  was  evidently  a  fault  in  the  insulation  of 
the  lamp,  which  caused  the  casing  to  be  alive.  He  suggested  that  the 
suspension  wire  Ijecame  aUve  through  coming  into  contact  with  the 
shade  of  the  lamp,  and  that  could  only  be  done  by  pulling  the  lamp  up 
by  the  suspension  wire. 

The  jury  found  that  the  boy  had  been  "  Accidentally  killed  by  impro- 
j)erly  taking  hold  of  a  lamp  suspension  wire,  which  had  by  some  unac- 
countable means  become  charged  with  electricity."' 

At  Manchester  last  week  an  inquest  was  held  on  a  fitter  named 
Marshall,  who  died  while  being  taken  to  Ancoats  Hospital  on  the 
19fh  ult. 

Evidence  was  given  that  while  deceased  was  attending  to  an  electric 
starter  at  the  works  of  Messrs.  J.  &  W.  Bellhouse.  of  Miles  Platting,  the 
electric  current  was  switched  on.  and  he  was  fatally  injured. 

Robert  Ln.LEY.  a  wood  machinist,  stated  that  when  he  had  done  his 
work  deceased  and  he  went  to  the  suli-station  at  the  works  to  s\vitch  off 
the  current,  and  about  two  minutes  later  he  switched  it  on  again  at  the 
request  of  the  head  horsckccfK-r.  Afterwards  he  found  Marshall  by  the 
starter  with  very  little  life  in  liim.  Although  the  cover  of  the  switch  hatl 
not  been  replaced,  witness  did  not  know  Marshall  was  going  back.  It 
was  suggested  that  Marshall  was  about  to  replace  the  cover  when  he 
noticed  something  which  needed  attention,  and,  assuming  that  the 
current  was  still  off,  touched  a  '"  live  "'  portion  Of  the  mechanism. 

Mr.  H.  Sf.ai,.  H.M.  Inspector  of  Factories,  .said  the  requirements  of  the 
Factorv  .Acts  were  carried  out.  and  the  jurv  returned  a  verdict  of  acci- 
dental death. 

Trading  with  the  Enemy.— On  June  25  H.M.  tlie  King  issued  a 
Proclamation  that  the  ProclHmation.s  in  force  relating  to  trading 
with  th<'  enemy  shall,  as  from  July  26,  apply  to  any  person  or  body 
of  persoas  of  enemy  nationality  residing  or  trading  in  China,  Siam, 
Persia,  or  Morocco. 


I  Prohibition  of  Exports.— On  June  25  H.M.  the  King  issued  a  Pro- 
clamation that  the  export  of  "  all  articlas  "  to  the  Netherlands  is 
prohibited,  uidess  such  articles  are  consigned  to  the  Netherlands 
Oversea  Trust  (or,  in  the  case  of  any  prohibited  or  restricted  goods 
which  £re  authorised  by  licence  to  be  exported,  the  person  named 
in  the  licence  as  consignee). 

Imports.--The  following  are  official  values  of  electiical  machinery, 
material  and  apparatus  imported  into  this  coiuitiy  (a)  during  May, 
1915,  and  (6)  the  aggregate  figures  from  Jan.  1  to  May  31,  ^^-ith  the  in- 
creases or  decreases  compared  with  the  corresponding  periods  of  1914 : 
Electrical  machinery,  (a)  £181.230  (including  generators  and  motors 
other  than  for  aeroplanes,  motor  cars  and  cycle's,  ^£39,673,  and  electrical 
machinery  mienumerated,  £141,557)  (increase  £17,323),  (6)  £770,694 
(including  generators  and  motors  other  than  for  aeroplanes,  motor  cars 
and  cycles.  £126,728,  and  electrical  machinery  unenumerated.  £643,966) 
(increase  £70,252) ;  telegraph  and  telephone  cables  other  than  sub- 
marine, (rt)  £3,516  (decrease  £1,053).  (h)  £12.525  (decrease  £18,301) ;  tele- 
graph and  telephone  apparatus,  (a)  £12,125  (decrease  £12,010).  (6)  £30,486 
(decrease  £78,967) ;  other  electrical  wires  and  cables,  rublwr  insulated, 
(a)  £11,024  (decrease  £19,140),  (ft)  £40.716  (decrease  £11,314) ;  with  other 
insulations,  (a)  £949  (decrease  £.5,829)  (h)  £107.502  (decrease  £28,099)  ; 
carbons,  (a)  £7,490  (decrease  £7,696),  (h)  £43,066  (decrease  £31,522)  ; 
glow  lamps,  (n)  £9,614  (decrease  £.547),  (b)  £.53,446  (decrease  £19,273)  ; 
arc  lamps  and  electric  searehhghts,  (n)  £290  (decrease  £249)»(ft)  £1,153 
(decrease  £13) ;  parts  of  arc  lamps  and  searchlights  (other  than  car- 
bons), (a)  nil  (decrease  £382),  (ft)  £1.153  (decrease  £.395) ;  (irimary  and 
secondary  batteries,  (a)  £11,202  (increase  £3,631),  (6)  £54.271  (increase 
£16,060)  •  meters  and  measuring;  instruments.*  (o)  £2,988.  (ft)  £10,992  ; 
switchboards,*  (a)  £183,  (A)  £.'i,14(i:  electrical  goods  and  apparatus 
ueneuraerated,  (a)  £20,244.  (ft)  £75,008.  Total  of  electrical  goods  and 
apparatus  other  than  machinerv  and  uninsulated  wire,  (a)  £87,588 
(decrease  £39,269),  (ft)  £371,300  (decrease  £308,944). 

Exports. — The  exports  of  electrical  machinery,  material,  &c.,  (a) 
during  May,  1915,  and  (6)  from  Jan.  1  to  May  31,  with  the  increase 
or  decreases  compared  with  the  corresponding  periods  of  1914,  were 
as  follows  : —  . 

Electrical  machinery,  (a)  £150,656  (including  railway  and  tramway 
motors,  £15,001,  generators  and  motors  other  than  for  aero|>Iane9.  motor 
cars  and  cycles  £78,748  and  electrical  machinery  unenumerated,  £56,907) 
(decrease  £65,961),  (6)  £593,008  (including  railway  and  tramway 
motors  £70,.507,  generators  and  motors  other  than  for  aeroplanes, 
motor  cars  and  cycles,  £260.804,  and  electrical  uiaeliinerv  unenumerated, 
£261,697)  (decrease  £541,048):  telegiaph  and  telephone  cables,  sub- 
marine, (a)  £3,379  (decrease  £134,386),  (ft)  £14!t.654  (decrease  £89,076) ; 
other  than  submarine,  (a)  £45.531  (increase  £8.657).  (ft)  £184,265  (in- 
crease £20,855) ;  telegraph  and  telephone  apparatus,  («)  £17,760  (de- 
crea.se  £0,656),  (6)  £87,141  (decrease  £.39..501):  other  electrical  wires 
and  cables,  rubber  insulated,  (a)  £28.105  (decrease  £4.762).  (ft)  £117.083 
(decrca.se  £40.870) ;  with  other  insulation,  (n)  £37.395  (decrea.se  £8,549), 
(6)  £158,060  (decrease  £37,757);  carbons,  (a)  £803  (inerea.se  £121),  (6) 
£2,5.39  (decrease  £1,601) ;  glow  Iami)s,  («)  £10..558  (decrease  £1,407),  (6) 
£54,408  (decrease  £2.594) ;  arc  lamps  and  searchlights,  (n)  £354  (decrease 
£1.007),  (ft)  £1.696  (decrease  £5,047) :  parts  of  are  lamps  and  searchlights 
(other  than  carbons),  (a)  £3,.5.50  (increase  £1.861).  (ft)  £7.517  (decrease 
£8,449) :  primary  and  secondary  batteries,  (n)  £13.952  (decrease  £5,431), 
(A)  £82,443  (increase  £4.628)  :  meters  and  measuring  implements,*  (a) 
£14,8.5.5,  (ft)  £64.385:  transformers,*  (a)  £2.714,  (ft)"  £22.246  ;  switch- 
boards,* (o)  £6,190.  (6)  £22.630  :  electrical  goods  and  apparatus  unenu- 
nuTatcd.  (a)  £48,414  (decrejuse  £22.468).  (ft)  £239.125  (decrease  £149,606). 
Total  of  electrical  goods  and  apparatus,  other  than  nuichinery  and 
uninsulated  wire,  (a)  £233,560  (decrease  £153,268),  (ft)  £1.193,192  (de- 
crease £239,757). 

•  Not  enumerated  separately  in  prc\-ious  years. 


TENDERS    INVITED. 


■i 


Turbo  Alternator  and  Condenser. 

The  Kleetri'  ily  Coniruittei-of  II II. i.  Corporation  invite  tenders 
for  the  supply,  erection  aiul  .setting  to  work  o(  one  5,000  kw. 
Turbo-alKrnator,  with  Kxeiter,  and  one  Condenser  Outfit. 
Forms  of  tender  and  specification  from  the  city  treasurer,  .Mr. 
T.  O.  Milner.  Tenders,  addressed  to  the  chairman  of  the 
Eiectrieily  Committee,  Oiiildhall.  Hull.  I.y  first  post  Thursday, 
Jiih-  22.  .See  aho  an  mlvcrlUemeiit. 
Carbons. 

The  Weetriciiy  Supjily  Comniitl...  c,t  I>m:ii.s  (.uponilion 
mvite  lenders  for  tl».  supi.ly  of  v.iriou.M  tV|x-H  of  CarbonB.  Par- 
tieulnn.  ami  formn  of  tender  from  the  city  KIcctrieul  Engineer. 
nn.l  tenderR  to  the  .Imirman  of  the  Cnmndttee.  Lord  Fxlwnr.l- 
•ircct.  OubliD,  by  uoon  July  1 2.     Hec  alto  an  adittliseineul. 


Turbo-Alternators,  Motor  Generators,  Transformers,  Boilers.  &c. 

I'.iiiMUH'^M  ('.u|>oiMti..n  invit"  t<iuU-rs  for  the  sn|)ply  and 
erection  of  One  I.OtRlku.  Motor  Converter  and  Transformer. 
Copies  of  specification,  forms  of  tender,  &c..  from  the  engineer, 
Mr.  F.  A.  Newinglon,  Diwar-plnce,  Edinlmrgh.  Specification, 
general  conditions  an<l  tlr:iwing  can  be  seen  at.  but  not  obtained 
from,  the  office  of  the  eimsultiiig  engineer.  Sir  A.  B.  W.  Kennedy, 
17,  Victoria-street,  Westminster,  l^ndoii,  S.W.  Tenders, 
iiddres.sed  to  the  town  elerk,  Sir  Thomas  Hunter,  W.S.,  City 
chambers,  l^linburgh.  by  10  a.m.  Monday,  July  12. 

Khith  rrban  Counril  reipiire  tenders  by  lunm  July  5  for 
supply  and  en-ction  of  Walertnbe  lloiler,  with  Suinrheater, 
KconomLser,  Automatic  Stoker,  &c.,2.(K)0k«.  Turbo-alternator, 
Condensing  Plaid,  and  Switcligear.  Specifi<:ations  from  tbb 
Eiigiuctr  and  Manager  of  the  Electricity  Department. 
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Turbo-Alternators,  Motor  Generators,  Transformers,  BoUers,  &c. 

Sydney  (N.  S.  W.)  Council  require  tenders  by  3  p.m.  July  19, 
for  supply  and  erection  of  a  1 2,000  kw.  turlio-alternator.  Specifi- 
cation from  the  Electric  Light  Department,  Town  Hall,  S3dney. 
Tenders  are  invited  for  the  supply  and  dolircry  in  Melboubne 
of  one  l,00O-k\v.  direct-current  Generator  with  Field  Retjuiator 
and  accessories,  one  Liquid  Starter  with  accessories,  &c. 
Tender  forms.  &c.,  from  the  agents  for  City  C'ouncU  (Messr.s. 
McDwraith,  McEacharn  &  Co.  Ppty.,  Ltd.),  Billiter-square- 
bldgs.,  London  E.C.  Tenders  to  Chairman  of  Electric  Supply 
Committee,  Town  Hall,  Melboirme,  by  10  a.m.  Aug.  11. 

Tenders  are  required  by  noon  July  14  for  the  supply  of  two 
Three-phase  Oil-cooled  Transformers  (75  kva.  each),  and  by 
July  21  for  a  2j0  k.v.a.  Tiu^bo-generator,  for  the  Xew  South 
Wales  Goverxjiext  Railways  Dept.  Specifications  from 
the  Electrical  Engineer,  61,  Himter-street,  Sydney, 
Wiring  and  Fittings.  p 

The  AV'alsall  and  We.st  Beomwich  Unions  Joint  Committee 
require  tonder.s  by  4  p.m.  .July  5  for  the  Electric  Lighting  of  new 
buildings  in  Great  Barr  Park.     Specifications  from  the  Clerk 
to  the  Committee,  22,  Lombard-street,  West  Bromwich. 
Telephone  and  Telegraph  Material,  Wire,  Instruments,  &c. 

The  Dcputv  Postma.ster-General,  Perth  (W. A.)  will  receive 
tenders  until  3  p.m.  July  7  f  jr  31,000  Porcelain  (or  Stoneware) 
In.sulitois  (schedule  432  W.A.)  far  th-3  Australian  Common- 
wealth, Postma-ster^General's  Department.  Simple  may  b_- 
seen  at  the  officss  of  the  High  Commissioner  for  the  Cjmmon- 
wealth,  72,  Victnrla  Street,  Lirdon,  S  W. 

The  Deputy  Postmaster-General,  Perth  (W.  Australia) 
requu'es  tenders  by  3  p.m.  July  21  for  40  Trembling  Bells,  3  lb. 
Gran.  Carbon,  1,000  Earth  Clips,  33,000  Fuses  in  tubes  and  6 
Galvanometers  (Schedule  423  W.A.)  for  the  Austbalian 
Commonwealth  Postmaster-Generars  Department.  Specifica- 
tion, &c.,  from  the  Deputy  Postmaster-General. 

The  Deputy  Postmaster-General,  Adelaide,  will  receive  tenders 
until  2  p.m.  July  14  for  the  supply  of  Galvanised  Iron  Wire  to 
the  AuSTKALLiN  COMMONWEALTH,  Postmastor-General's  De- 
partment. Specifications,  &c.,  may  be  obtained  at  the  Common- 
wealth Offices,  72,  Victoria-street,  London,  S.W. 

The  Deputy  Po.stmaster-General,  Perth  (W.  Australia), 
requires  tenders  by  3  p.m.,  Aug.  11,  for  Telegraph  Instruments 
and  parts  (Lightning  Arresters  and  Mica  Discs,  Resi.stance 
Boxes,  Condensers,  Galvanometers,  Pandographs,  Morse 
Sounders  and  Switches  (schedule  2io.  422  W.A.)  for  the  An.s- 
tralian  Commonwealth,  Postmaster-General's  Dept.  Sp<'ci- 
Hcations  from  the  Commonwealth  Offices,  72,  Victoria-street, 
London,  S.W. 

The  I)e[)uty  Postmaster-Cieiieral,  Adelaide  (S.  .Australia), 
requires  tenders  by  2  p.m.  Aug.  18  foi  4,850  y<ls.  Silk  and 
Cotton  Insulated  Switchboard  Cable,  fi.KiOyds.  L>ad-covercd 
Pajier-insulated  Cable  (schedule  387)  and  3))8(l  yds.  Silk  and 
Cotton-Insulated  Switchboard  Cable  and  2.50  yds.  Three-eon- 
rluetor  Corrl  (schedule  388)  for  the  AuSTRALUN  COMMONWEALTH 
I'lisliii.i-li  r  (ieneraPs  Dept.  Speeifieations  from  the  Common- 
V,  ,-ali  li  ( illin  s,  72,  Vietoria-street,  London,  S.W. 
Fuses  and  Fuse  Boxes. 

Sydney  (N.S.W.)  Council  want  tenders  by  3  p.m.  July  19 
for  Fuses  and  Fust;  Boxes  (contract  397).     Specification  from  the 
City  Electrical  lOnginccr. 
Tramway  Construction. 

The    Duu.(  TOK-fjENEBAL    OF    PUBLIC    WOBKS,    SlADRir).    will 

receive  tenders  until  noon  .July  31  for  the  construction  and  working 
(for  CO  years)  of  an  Electric  Tramway  between  .Mongat  and 
Tiana,  Province  of  Barcelona.  The  minimum  rolling  stock 
requiretl  to  commence  working  is  three  motor  tramcars.  An 
option  on  the  concession  is  held  by  Don  .Juan  Gari. 

The  Direotor-(!eneral  of  Public  Works,  Madrid,  requires 
tenders  by  noon  Aug.  3  for  the  const  ruction  and  working  of  iin 
Electric  Tramway  between"  Densto  and  Ibarkecolanda 
(Province  of  A'iscaya),  Spain.  An  option  on  the  concession  is 
held  by  the  (ia  Vizeaiiia  de  Klectricidad. 

Meters  and  Maximum  Demand  Indicators. 

Tenders  are  invited  for  the  supply  of  a.c.  and  d.c.  Meters 
and  ni.fl.  Indicators  to  the  ('ity  of  Melbourne.  Copies  of 
K]xiilication,  &e.,  from  the  ag<j)t.s  for  tlie  City  Council,  Messrs. 
Mcll«raith,  McEacharn  &  Co.  Propy.  (Ltd.),  Billit<r  Square- 
buildings,  London,  E.G.,  to  whom  tenders  by  noun  July  27. 

Syiiney  Mun|(-i|)al  Council  reipiire  tenders  by  •''>  Ii.m.  -luly  19 
for  supply  of  Electric  Meters  and  Maximinu  Deinand  Indicators. 
!S|ieciHcaiion»  from  the  City  Ehrctrical  Engineer.  (The  Council 
will  grant  I0|xjreenl.  preference  on  British  made  goods  and  .Iper 
cent,  jirefeience  ou  those  of  the  allied  countries  during  wor.) 


Armature  Winding  Machines,  Instruments,  Converter,  Cables,  &C' 

The  Victorian  Railway  Comjiessioners,  Spencer-street, 
Melljourne,  require  tenders  by  11  a.m.  .Jidy  14  for  supply  of  two 
Armature  Winding  Machmes  ;  and  Voltmeters,  Amperemeters 
and  Wattmeters.  Specifications,  &c.,  from  Commissioners'Offices. 

Lacnceston  (Tasmania)  Council  want  tenders  by  4  p.m., 
July  26,  for  converter,  switchgear,  underground  feeder  cable, 
&c.     Specifications,  &c.,  from  the  City  Electrical  Engineer. 

Electric  Light  Wire. 

The  Vi(  TORiAN  Railway  Commissioners  require  tenders  by 
11  a.m.  Aug.  11  for  supply  of  100  tons  c.i.  Scrap  (contract 
Xo  2S,924),"20  miles  v.r.  Electric  Light  Wire  (No.  28,92S),  and 
270  lengths  of  Seandess  Copper  Tubes  (Xo.  28,936).  Specifica- 
tions from  the  Commissioners,  Spencer-street,  Melbourne. 

H.T.  Links. 

.Iohannesburg  Council  require  tenders  by  noon  Aug.  3  for 
200  h.t.  Links  for  power  station  (contract  998),  Specification.s 
from  the  Controller  of  Stores,  Mimicipal  Offices,  Plein-square. 

.Idhaniv":  Imri'. 


1  TENDERS  RECEIVED  AND  ACCEPTED,  g 

lilllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllli^ 

SAi.Fnuii.  The  ('oi|iura,iiiii  icci'iuly  arceiJled  the  tender  u( 
W.  T.  Glover  &  Co.  for  the  supply  and  laying  of  a  high-tension  cable 
from  the  Frederick-road  electricity  station  to  the  works  of  the 
Broughton  Copper  Co.  at  £1.457. 

Luton. — The  Corporation  is  recommended  to  accept  the  following 
tenders  : — 

British  Thomson -Houston  Co.,  two  .500  kw.  converters,  £2,250 ; 
British  Insulated  &  Helsby  Cables,  about  5,600  yds.  of  0-15  sq.  in.  h.t. 
cable,  at  £990  per  mile.  The  acceptance  of  the  tenders  is  subject  to  the 
L.G.  Board  sanctioning  the  requisite  loan. 

XuNEATON. — The  following  tenders  have  been  accepted  by  the. 
Council  for  supplies  for  the  electricity  department : — 

W.  Lucy  &  Co.,  house  service  cut-outs,  10  and  25  amperes,  .5s.  8d.  per 
set,  50  amperes,  9s,  per  set ;  and  street  lighting  brackets  l(js.  9d.  and  15s. 
each.  Nuneaton  Engineering  Co.,  joint  bo.xes,  small  size  4s.  (id:  eacli, 
large  size  5s.  each. 

School  Liohtino. — The  following  tenders  have  been  received  by 
the  London  Ed\ieafion  Comndttee  for  wiring  in  two  schoob  : — 

Counii/  Secoitilin/  Srhonl  (S.  Hdchiri/). — Alpha  Mfg,  Co.  (aecc-plM). 
£.562.  Is.  :  A.  Hawkins  iV  Sous.  i;.5(;4  ;  (!.  Weston  &  Son.s,  £697.  8s.  6d.  ; 
Titan  Lift  Co..  t74(i. 

SiblmnMnet  {l.4ingtcm).—T.  W.  Vaughau  &  Co.  (1914)  (accepted). 
£306.  4s.  ;  A.  Hawkins  &  Sons,  £383  ;  Alpha  Mfg.  Co.,  £391.  4s.  ;  T.  H. 
Smerdon,  £417.  19s.;  Albion  Electrical  Co..  £420;  Titan  Lift  Co., 
£431.  10s.  ;   G.  Weston  &  Sons,  £431,  l!)s,  ;   Temple  Bros.,  £445. 

London  County  Council. — The  following  contracts  have  been 
accepted  for  the  supply  of  articles  to  the  asylums  : — 

A.  F.  Goodwin  &  Co.,, electrical  sundries,  £111.  8s.  lOd.;  Pope's 
Electric  Lamp  Co..  electric  lamps,  £201.   16s. 

f)rders  for  eleelrienl  sundries  have  also  been  placed  with  the  General 
Electric  Co..  Veiitys  (Ltd.),  Cox-Walkers  (Ltd.),  Geo.  JIaclellan  &  Co., 
and  Falk,  Stadelmanu  &  Co. 

Westminster. — The  Guardians  are  recommended  to  continue,  for 
12  months  further,  the  agreement  with  the  Dowsuig  Radiant  Hea! 
Co.  for  the  hire  of  the  radiant  heat  plant,  at  £12.  12s.  per  annum. 

fir.DiiAM. — The  Education  Committee  have  accepted  the  offer  of 
the  Electricitv  Committee  to  wire  the  Higginshaw  mixed  sciiool  at 
£200. 

Commonwealth  ContractS-.^-The  following  tenders  have  been  ac- 
cepted by  the  .Australian  (iovernment  Departments  : — 

PoslmfiMfrflfncmVi  Drpl.,  Adelaide.. — F.  Kanematsu,  in.sulators 
£.58.  2s.  lOd.  :  B.  .(ohnson,  Clapham  &  Morris,  g.i.  wire  £.574.  8s.  6(}., 
Cotton,  rainier  A-  Treston  £121,  17s.  (ill.  :  Western  Electric  Co.,  cord 
£5.  Us.  7(1.,  sleeves  £17.  Ills.  Hil..  fuses  £12.  lOs.,  keys  £27.  1.5s.,  plug.; 
£4  Itis  ;  .).  Uartrani  k  Co..  receivers  £10,  telephone  meters  £113.  15n.  ; 
Edi-on  &  Swan  United  Elec.  Light  Co..  steel  conduit  £28.  fiis.  .3d,  ;  India 
P.ubher,  (iulta  Percha  &  Tdegraph  Works  Co..  binders  £61.  17s.  M.. 
lajres  £.53.  \i».  M.  ;  W.  0.  Watson  &  Co.,  steol  conduits  £39.  Us.  7}d. 

PnaltiimlcrGencnd' f  Dipt..  Brisbane. —Westarn  Electric  Co.,  coils  foi- 
use  with  Eeston  type  nillliameter.  £7.  10s.  ;  Haes  &  Eggcrs,  coils  (Nalder 
Bros,  type),  £15. 

I'iinliiiiniUr-drneral's  iJepl.,  MillHtiirne. — .Johns  &  Waygood.  steel 
iK'ams  (for  usi-  as  poles),  £5,182.  10s. 

Pi,nlma.''l<r-({inrral'.i  Jhiit.,  /'(r>/(.— Western  Electric  Co.,  cords, 
£l(i.  13s.  4d.  ;  .1.  liurtruMi  &  Son.  protectors  £659.  8s.,  terminal  strips 
£.56.  (is,  Sd.,  heal  coils  £4.  3s.  4d.,  fuses'£l2.  10s.,  carbon  blocks  £4.  3a.  4d., 
test  ins  shrKM  £(9. 

Viclorian  liaibmiji. — A.  Koyrollc  &  Co.,  track  feed  ho.ics,  with  trans- 
formers, *c.,  £15,.512  ;  Chamherfi,  Scott'  &  Co.,  electrically-operated  car 
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shed  cranes  £4,480  ;  British  Insulated  &  Helsbv  Cables,  track  bonds, 
£7,085.  7s.  2d.  :  Australian  General  Electric  Co.,  railway  motors  and  con- 
trol gear  for  State  coal  mine,  at  rates  ;  Richard  Johnson  &■  Nephew, 
galvanised  telegraph  wire,  £15.  73.  6d.  per  ton  ;  Gray  Bros.,  steel  masts, 
at  rates. 

ir.  Australia  Guvcrnment  Tender  Board. — Elder,  Shenton  &  Co., 
electric  generator,  £356. 

Metropolitan  Board  of  Water  Supply,  <fcc.,  Sydney. — ^W.  G.  Watson 
&  Co.  (recommended),  electric  conduits  at  rates  ;  Lawrence  &  Hanson, 
electrical  sundries  to  June,  1916  ;  W.  T.  Henleys  Telegraph  Works  Co., 
electric  wires  and  cables  ;  ,Tohn  Keep  &  Son,  engineers'  sundries. 

Argentine  Government  Contracts. — The  Direccion  General  de  Obra~, 
Hiclr.'.ulii-us  lia-  ]iiirrh;i-e(l  frnm  J.  anhaBm  &  Son  a  motor  generator 
for  the  c-loctric  Iii;ht  Miiijily  on  tho  steamer325  B.  at  $1,437.50  m/n. 
(about  £124). 

The  tender  of  Siemens,  Schuckert  &  Co.  for  electric  lighting,  heating 
and  power  installation  work  at  the  National  Central  College,  at  825,388.62 
m/n.  (about  £2,208),  has  also  been  accepted  by  the  Direccion  General 
de  Arquitectura. 


PATENT   RECORD. 


SPECIFICATIONS  PUBLISHED. 

Tht  toilowing  ab^rad  trom  some  ot  the  specifications  recently  published  have  been 
specially  compiled  by  Messrs.  Mewburn,  Ellis  &  Pryor,  Chartered  Patent  Agents, 
70  and  72,  Chancery-lane.  London,  W.C. 

Whenever  the  date  applied  tor  differs  from  the  date  on  which  the  application  was  lodged 
at  the  Patent  Office  the  former  is  given  in  brackets  alter  tht  title. 
1914  Specifications. 
9.822  Aktieselskabet  Elektrisk-Bureau.    Automatic  telephone  systems.  (22'4/13.) 
12.364  Pedersen.     Receivers  for  wireless  telegraphy  and  telephony  for  diminishing  of 
atmospheric  influences  on  such  receivers. 
An  aerial  for  wireless  telegraphy  and  telephony,  including  one  or  more  firmlv 
coupled  circuits  and  a  receiving  circuit  coupled  to  same,  in  which  the  division  of 
amplitude  of  the  free  oscillations  produced  by  sudden  alterations  of  the  electric  con- 
ditions of  the  antenna  (impulses)  is  such  that  only  a  small  part  of  the  joint  total 
energy  of  impulses  can  through  resonance  act  on  the  receiver. 
12.720  Marquise  DEs  Ligneris.     Light,  high-power  electric  accumulator. 
12.867  Bastian.     Electrical  resistances.     (Cognate  application.  22.872/14.) 
12.926  Hamilton  &  Ferrahti  Limited.     Mercury  motor  meters. 
13,147  B.T.-H.  Co.    (G.E    Co.)    Series  parallel  control  systems  for  electric  motors. 
A  system  of  series,  series  parallel,  parallel  control  for  electric  motors  grouped  in  a 
plurality  of  pairs,  in  which  the  motors  of  each  pair  are  permanently  connected  to- 
gether, without  any  motor  being  open  circuited  on  any  control  point. 
13.159  CoMPAONiE    DE    l'Industrie    Electrique    et    Mecanique.    Dynamo-electric 
machines.    (30  5  13.1 

13.247  Marconi's  Wireless  Telegraph  Co.  &  Round.    Vacuous  tubes  used  as  mag- 

nifiers and  producers  of  continuous  electrical  oscillations. 
A  vacuous  tube  containing  a  hot  cathode  and  an  anode  and  having  a  constricted 
portion,  a  metallic  coating  round  the  constricted  portion,  an  electromagnet  adjacent 
thereto,  and  a  generator  connected  to  the  filament  and  to  the  coating. 

13.248  Marconi's  Wireless  Telegraph  Co.  &  Round.    Production  of  continuous 

electrical  oscillations  and  the  utilisation  thereof  for  wireless  telegraphy  and 
telephony. 
Improvements  in  the  production  of  continuous  electrical  oscillations  by  means  of  a 
unilateral  valve  or  vacuous  tube  containing  a  hot  filament,  a  screen  or  grid  and  an 
anode,  the  circuits  containing  the  litter  being  so  arranged  that  they  interact  on  one 
another. 
13,362  HULTKAN.    Telephone  exchanges.     (2/6/13.) 

14.557  Brogoer.     Electrical  measuring  instrument  of  the  moving-ccil  type. 
15,082  Goldschmidt.    Mechanical  selector  for  electromagnetic  waves  applicable  to 
wireless  telegraphic  receiving  apparatus.    (2/5/14.    Addition  to  14.595/14.) 
A  system  of  selection  for  electromagnetic  waves  in  which  mechanical,  electrical. 
mapiclio.  el'.xtrcm.ignttic,  cr  other  regulators  are  employed  at  the  transmitting 


as  well  as  at  the  receiving  station,  to  ensure  at  the  former  a  regular  and  uniform 
succession  of  trains  of  waves  and  at  the  latter  to  cause  the  receiver  to  come  into 
operation  only  during  the  time  of  transmission  of  such  trains. 
16,130  PiEPER  &  PiEPER.    Automatic  electric  switching  mechanism  for  controlling 

fluid  com.pressors.     (7'2/14.) 
17,686  Walker.    Compound  for  making  watertight  the  joints  of  covers  of  boxes  for 
underground  electric  mains  and  distributors,  and  similar  joints  of  boxes  fixed 
in  exposed  positions. 
18.713  Fuller.  Fuller  &  Fuller.     Electric  batteries. 
21.538  Wiley.     Printing  telegraphs. 
22,879  Bellini.    Apparatus  for  directed  wireless  telegraphy  and  telephony.  (24/6/14.) 

Apparatus  for  directed  wireless  telegraphy  and  telephony  which  allows,  in  regard 
to  transmission,  of  controlling  the  direction  of  maximum  projection  of  electromag- 
netic waves  without  turning  the  antennae,  and  in  regard  to  reception  of  making 
adjustment  for  reception  from  selected  directions  and  ascertaining  the  direction  of 
the  transmitting  station,  also  without  moving  the  antenna;, 
23,070  Renault.  Starting  devices  for  motors.  (27/11  13.) 
23,359  Peters.     Electric  reactance  coils.    (5/2/14.) 

1915  Specificatiohs. 
1,328  Lucas  &  Edwards.     Electric  switches. 
1.870  Farnsworth.     Vapour  electric  rectifier  systems.     (5/2/14.) 
2.728  Highfield.    Electric  smelting  furnaces  and  the  like.    (Divided  application  on 

4,937/14.    Feb.  25.) 
6,476  Marconi's  Wireless  Telegraph  Co.  &  Round.    Cathodes  of  vacuous  tubes 

suitable  for  use  in  wireless  telegraphy.    (Application  on  13.247;  14.'    Cathodes 

of  vacuous  tubes  suitable  for  use  in  wireless  telegraphy.     (Application   on 

13,247/14.     May  29.) 


APPLICATIONS  FOR  PATENTS 

Note. — The  undermentioned  Applications  (except  those  marked  t)  are  not  open  to 
public  inspection  unlit  after  acceptance  of  Complete  Specifications.  Those  marked  •  are 
open  to  inspection  12  months  after  the  date  attached  to  them,  if  they  have  not  been  published 
previously  in  the  ordinary  course.  Names  within  parentheses  are  those  of  communicators 
of  inventions.  When  complete  Specification  accompanies  application  an  asterisk  is  affixed. 

May  26,  1915. 
7.796  Re:d.     Cable  drums  for  field  telephones  an.-i  telegraphs. 
7.805  Jandus  Arc  Lamp  &  Electric  Co.  &  Murr-*iy.    Lamps  for  signalling. 
7.811  Allen.    Train-stopping  device.* 

7.826  Ferranti  &  Ferranti  (Ltd.).     Electrical  transformers. 

7.827  Ferranti.  Roothaan  &  Ferranti  (Ltd.).     Electrical  transformers.* 

7,329  Nishimcto.    Manufacturing  metallic  filaments  for  incandescent  electric  lamps  and 
for  other  purposes.* 

May  27,  1915. 
Sparking-plugs. 

Sparking-plugs  for  internal  combustion  engines. 
(Siemens  &  Halske  Atk.-Os.,  Germany.)    Rbntgen  or  X-ray  appa- 


{Siemens  &  Halske  Akt  -Os..  Germany.)    Rontgen  tube  apparatus.* 


7.946 
7,953 
7,963 
7,964 


7,979 
7,987 
8,004 
8,020 


Miller. 
Burton. 
>  Burdon, 

ratus.* 
Burdon, 

May  28.  1915. 
Siemens-Schuckertwerke    G.m.b.H.    Short-circuiting    devices    for    dynamo 

electric  machinery  and  other  electric  apparatus.     (30/5/14,  Germany.)* 
RuTLEY  &  RuTLEY.    Portable  or  field  telegraphs. 
Roberts.     Wireless  telegraphy. 
TuRRi.    Telephone  instruments.    (1/6/14.  Australia.)* 
Deutsche   Gasluhlicht   Akt.-Ges   (Auerge?),     Electric  cooking   apparatus. 

(12/12/14.  (Germany.)* 

May  29.  191.5, 
Berry  &  Markhak.    Protected  or  armour-clad  electric  switches. 
B.T.-H.  Co.    (G.E.  Co.,  U.S.)    Rotary  converters. 

MacFarland  &  Shoemaker.     Insulating  material  and  method  of  producing  same. 
Bachelet.    Electro-magnetic  shuttle  driving  apparatus  for  looms  for  weaving. 


May  31.  1915. 
8.012  Forrester.    (Piersen  Telegraph  Transmitter  Co..  U.S.)    Transmitter.* 
8.019  Steel,  Peech  &  Tozer  &  Bowen.    Construction  of  electromagnetr. 
8.028  West.    Electrical  measuring  instruments.* 
8,041  Simmonds  &  Mathews.     Electrical  targets. 
8,047  Bosch.    Switches  for  lighting  installations.    (9/6/14,  Germany.)* 
8,052  Lund.     Magnetic  sundial.* 

8.060  Cadenel.     Electromagnetic  locking  devices.    (Divided  application  en  1 
10/6/13,  France.)* 


FINANCIAL    MATTERS. 


MUNICIPAL  ACCOUNTS. 


Glasgow. — Aa  stated  in  a  brief  i-,bs(r;;c(  in  our  issue  of  .June  18,  llic 
net  biilanee  on  the  working  of  the  Corporation  I  r.imways  for  the  y-.-iv: 
••nded  May  31  was  £12,951,  and  this  his  been  handed  over  to"  thc 
CoiiiMion  flood  Kiind. 

The  tolal  capital  ex]«:n(liture  m  £3,7.'il,708,  (^f  which  £1,282,275  has 
1«,-CM  rcilceriird.  The  general  revenue  fund  amounLs  to  £32,23tt,  and 
depreeiiiliiin  mid  iHTMiHiient  way  reiiewid.s  fund  I..  £2,294.305.  Average 
lotfti  r.'veiiue  pi-r  car-mile  was  l()(i74d.  (conipaieil  with  lO^.'illd.  in  I'.)I3- 
14)  iiiifl  working  e.xjwnseK  (iiicludintr  total  power  works  cost  and  per- 
manent way  renewalK)  were  R-478d  (S()32d.).  Average  fare  charged  ix-r 
mile  was  0-44d.  Passengers  carried  were  336,260,7.58  (336,6.''>4,624), 
car-milcB  run  24,214.400  (24,403.482)  and  units  used  for  traction  anil 
car  lighting  33,848.(147  (33,68.'>,.570).  I'ayments  in  connection  willi  the 
war  amounted  to  t.ll.sn,  including  allowances  Id  dependeiils  (£3!),737), 
car  tokenH  to  soMierp,  Ac.  (£6,231),  war  bonus  to  employe,^;  (trj,Of)li).  *c. 

In  Bubmitting  the  acTotints  to  t he f 'orimration  on  TJuirsday la.sl  Mnilie 
KiiiKi..\sn  said  IhnI  was  the  first  time  there  had  Iwen  a  deerca,Me  in 
revenue  (nearly  £8,(M)0),  bill  in  view  of  the  abnormal  times  he  thought  IIh^ 
Council  would  agree  Ihal  the  posili.m  was  satisfactory.  The  Committee 
bad  niireed  to  put  lo.lepreriaiinn  £40,000  less  than  in  foiiii.T  venrs,ns  Ihev 
hn.l  an  in.reaB,.  „f  j;.-,|.(HM.  in  ,..x,»-.»lil,ire  of  a  naliire  thai  bail  never  had 
U.  1h.  faced  tH^fore  2,:i30  .■iiiploy'-s  had  joine.l  the  King's  forces,  and  he 
«».  .orrv  ...  ,ay  that  32  had  fallen  in  action      Tliev  bad  decided  to  sus- 


pciid  extensiim  worU  mil  11  nfliT  ijii-  war,  as  lliey  were  of  opiniim  ih.lt 
V.  hell  |ieace  was  restored  that  v.orl;  would  give  considerable  einployinent 
to  men  when  work  would  be  .seniee.  The  Council  decided  at  the  Ix'gin- 
ning  of  the  year  to  carry  their  own  third  party  risks,  and  the  amount 
expended  by  the  department  in  compensation,  law  expenses,  salaries, 
&c..  amounted  to  £13,12!).  The  Corporation  agreed  to  take  up  £31,(XM1, 
Ixung  the  amount  that  they  wmild  liave  had  to  pay  if  they  had  insured. 
There  were  oiitHtandiiig  claims,  but  the  Committee  believed  that  when 
these  had  luiii  nut  a  eonsidenilije  sum  would  have  been  saved. 

The  .■leeo.inls  were  adopted. 

Hampstead  (London).  -Tiie  eapili-.!  e.\|.eiuled  by  the  eleetrieiiy  , 
depart iiiiiit  at  Miiieh  31  was  £473,209  (incrccc  £8,810),  cf  which  J 
£212,053  is  outstanding. 

Net  income  was  £60,724  (deeiease  £2,163),  and  working  and  general 
expen.ses  were  £38,088.  gross  profit  was  £32.it55  and  net  surplus  (aft.^r 
providing  for  interest  and  repnyment  of  debt)  £2,767  (£6,258),  Average 
price  obtained  was  2-8Sd.  {2!IMcl  )  )x?r  unit  ami  tolal  costs  (exclusi%e  of 
capital  charges)  were  l-5!)il.  (Il3d.),  Units  generated  were  6,884,959, 
(7,018.489)  and  sold  5,5,%ll,07S  (5.872,3l)H).  Maximum  load  was. 
3.184  kw.  (3.fi73  kw.).  ('onsuiiiers  and  eipiivalent  30.watt  lamps  con- 
nected are  .S,3S4  (8,121)  and  125.027  (404,767)  res|>eetively. 

In  his  report  the  engiiieir  niiil  manager  (Mr.  W.  Wyld)  says  the  war 
lias  had  a  serious  elleet  on  llii>  year's  working.  I'lTvious  to  the  war 
eoiitiaels  had  been  entered  iiilo  with  Kra-ser  fi  Chalniers  for  a  I  ,."itM)  kw. 
turbo-alternator  and  with  .Minlees  Watson  Co.  for  a  condenser,  pipe- 
work, &c.,  and  it  is  expected  the  plant  will  be  erected  this  summer. 
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Motors  connected  arc  251  (1,277  h.p.),  increase  35  (104  h.p.);  heater^ 
hired  out  are  200  (compared  with  101),  cookers  55  (24),  miscellaneous 
(fans,  &c.).  28  (9).  Thirty-nine  members  of  the  staff  (25-49  per  cent.) 
are  serving  in  the  miUtary  forces. 

Hereford. — The  accounts  of  the  electricity  dci;r.vtment  for  the  year 
ended  Mti'ch  25  show  capital  expenditure  £59,220  (increase  £2,470), 
of  which  £23,442  has  been  reptild. 

Total  revenue  was  £8,215  (compared  with  £7,249  in  1913-4),  working 
expenses  were  £4.tilO  (£3.608),  leaving  gross  profit  £3,605  (£3.641). 
Interest  required  £1.186  (£1,149),  and  sinking  fund  £2.478  (£2,387),  the 
net  deficit  being  £59  (compared  with  £105  profit).  Maximum  load  was 
585  kw.  (513  kw.),  and  load  factor  25-44  (18-29  per  cent.  Generating 
costs  were  0-651d.  (0-771d.),  rates  and  taxes  0-053d.  (0-066d.),  manage- 
ment and  establishment  eharg.-s  0-142a.  (0-178d.),  interest  0-218d. 
(0-324d,)  andrepavment  of  loans  ii  (."iiM  iii  i;7:!d.).  Units  generated  were 
1,450,230  (1,126,320)  and  sold  l.:;n:;.siin  ,s,.n,(iU). 

The  city  electrical  cnginci>r  ( M  r,  W.  F.  Kl  ir),  in  his  report,  states  there 
has  been  a  loss  of  £300  in  lijluinj  n  '. . nue  during  the  first  eitrht  months  of 
the  war.  The  cost  of  a  rdinlcn-rr  (t:275)  and  for  alterations  of  plant 
(£22.5)  have  been  charged  tc  n  \riiiir.  f'cist  of  coal  .iiid  cMrl.iL'  ■  increased 
from  £1,441  to£2,240,andasalo\M  I  ^radi-  .'iih^  ihv,  w-.A  mm  .cnsi(|ueiice 
ofinerca.se  of  coal  prices,  the  coal  ii>.  J  piT  iinii  "M  i-  h  us;  ||,  (.,  |il9  lb.). 
The  generating  costs  have  reachcil  the  bj^cst  |ju>Mlik  li;;uii  v.  illi  the  class 
of  plant  in.slalled,  and  until  the  scheme  .adopted  by  the  Electricity  Com- 
mittee of  iaistalling  turbine  generating  plant  so  as  to  reduce  steam  con- 
sumption is  carried  out,  no  further  economy  can  be  effected. 

Pcplar  (London). — The  accounts  of  the  electricity  dopr-rtmeiit  for 
the  yi;:r  ended  March  31  show  aggregate  capital  expenditur'" 
£431,753  (incref^e  £1^0,042).     Loans  outstanding  amount  to  £315,048. 

Income  v.-as  £74.177  (against  £68,609  in  1913-14).  total  cost  of  pro- 
duction was  £35,954  (£38,5.34),  and  gross  profit  £37.485  (£29,113),  net 
revenue  charges  were  £22,962  (£21.359).  and  v,  itii  pmlit  from  sales 
department,  &c.,  the  surplus  was  £14.749  (t:s,(i|(i).  I  Hii .  generated  and 
purchased  were  20.768,512  (20,642.41)7)  and  sold  li;,s'.i!)..-)4S  (16,716,705). 
Total  maximum  demand  was  7.2,TO  kw.  (7,450  kv.-.). 

The  engineer  and  manager  (Mr.  .1.  H.  Bowden)  says  in  his  report  net 
increase  of  revenue  from  sale  of  current  increased  £5,791,  and  working 
expenses  decreased  £2,580.  The  agreement  entered  into  between  Poplar 
and  Stepney  Councils  obviates  the  necessity  for  further  extensions  until 
the  maximum  demand  on  the  Poplar  undertaking  reaches  10,000  kw. 
This  provision  will  allow  for  an  output  of  25,000,000  per  annum,  which 
will  probably  answer  all  demands  until  the  v/inter  of  1917.  Gross 
profit  showed  an  increase  of  £8,371.  16s.  lid.,  or  28-8  per  cent.  The 
output  was  172,843  units  more  than  in  the  preceding  year  and  the  average 
price  obtained  0-072d.  per  unit  more.  The  supply  to  Stepney  v.-as 
1,325,517  units  less  than  in  previous  year  and  public  lighting  was  reduceil 
332,982  units,  therefore,  the  private  supply  increased  by  1.831.342  unit.s. 
In  the  previous  record  year  the  average  ])rice  of  coal  delix-cred  to  bunkers 
was  14s.  2d.  per  ton,  but  last  vear  the  jiriri^  was  12s.  5.UI-.  equal  to  a 

saving  of  £2.029.  3s.  7d.  on  a  eoiixnrii|ii  i f  23,576J  tons.     The  better 

efficiency  of  the  new  boilers,  eeoii'imi,  ^  .  IF  i  led  in  the  boiler  house  and 
engine  room,  the  reciprocal  supply  mtli  Slrj>iiey  and  the  close  attention 
of  the  generating  staff,  all  combined  to  effect  a  .saving  of  2.000  tons  of 
coal  conijjared  with  the  previous  year,  equal  to  £1.246.  I'eciprocal 
supply  with  Stepney  was  the  dominating  factor  in  the  improvement  of 
the  efficiency  of  the  system  from  80-98  per  cent,  to  81-37  per  cent,  by 
saving  works'  units  when  shut  dovr-n.  Working  costs  were  reduced  from 
0-.55d.  to  0-5Id.  per  unit,  the  record  for  the  Metropolitan  area.  Average 
price  obtained  (1043d.  per  unit)  is  also  a  record,  and  it  the  supply  to 
Ste]mey  is  deducted,  the  resultant  figure  for  energy  sold  in  the  Po])lar 
area  (viz.,  1-lld.)  is  still  a  record  to  date.  The  amount  of  capital  em- 
ployed per  kilowatt  of  plant  installed  (£30-4)  is  stated  to  be  about  the 
lowest  in  the  country.  The  outimt  is  the  l.-irgest  yet  |)ublished  in  con- 
nection with  any  Metropolitan  municijjal  und(-rtaking.  v.ith  the  except  ion 
of  .Marylebone  (where  the  output  reached  17.038.516  units  last  year). 
The  load-factor  (26-01  per  cent.)  is  well  up  to  the  average.  The  average 
price  obtained  by  (n)  London  companies  was  2-26d..  by  ('»)  London  local 
authorities  l-71d.,  and  by  (r)  Poplar  l-04d.  ;  working  expense,  v.'cre  (o) 
l-14d.,  (fc)  0-86(1.,  (r)  0-.5ld.  l^oad-factor  was  (a)  20-<l9  iier  cent.,  (b) 
2111  per  cent.,  (r)  26-61  per  C(mt.  Showrooms  and  commc-reial  ofllees 
were  o])ened  in  .fuly,  1911.  This  departure  has  ])roved  an  uiujualified 
success  in  res]iect  of  propagation  of  business.  At  no  time  in  the  history 
of  the  undertaking  has  the  infiux  of  ncv/  business  been  greater  than  at 
present.  In  addition  to  the  increa.sed  sale  of  current  the  net  profit 
resulting  from  the  sale  of  lamps  and  litlinus  was  £189.  10s.  !)d.  The 
amount  of  sales  wa.s  15j  per  cent,  greater  than  in  the  pn-viouH  year. 

Superannuation  and  pensions'  funds  were  commenced  on  .lau.  1, 1912. 

•'    actuary  ajipointed   by  the  Council  to  rertify  the  amount  of  the 

I  itnary  annu.-kl  contribution  arrived  at  a  basis  of  I  l-fl4  per  cent,  of  the 

'al  salaries  of  officers  and  7-62  per  cent,  of  the  wages  of  servants.      Ho 

hnitted  that  the  true  actuarial  valuation  as  far  as  the  electricity  dcpart- 
' '  nt  V.  a:.  ( oncerned  should  be  n-.'i4  per  cent,  on  salaries  and  B-96  on  wages, 
but  as  the  Act  stipulated  that  tli(-  electricity  department  should  l«ar  an 
equal  piriportion  to  the  general  det)artment',  the  true  basis  for  (he  latter 
W««  reduced  from  1 1-42  per  cent,  on  .salaries  and  7-74  jx-r  cent,  on  wages 
V  the  eonalising  figuii-s  quoted.  The  actual  amounts  due  to  llie  funds 
by  the  di-partment  for  1912.  1913  and  1914  were  £876.  4h.  (kl., 
£fl31.  (Is.  9.1.  and  £925  13s.  lid.  re..peetively.  'I'lial  tin-  liu'ure  did  not 
increase  last  year  was  due  lo  the  fact  that  a  number  of  inen  left  the  si-r- 
vice  and  that  their  places  had  not  yet  been  filled.  .Mr.  Bowden  is 
making  a  recommendation  to  the  Council  in  respect  of  these  which  will 


increase  the  annual  contribution  considerably.  He  is  of  opinion  that 
£500  is  an  ample  contribution  to  cover  all  claims  likely  to  be  made  on  the 
funds  bj-  servants  in  the  electricity  department,  and  he  has  hitherto 
charged  this  amount  in  the  revenue  accounts.  He  is  advised  that  it  is 
impossible  to  avoid  payment  of  the  amount  fixed  by  the  actuary  without 
an  amendment  to  the  Act.  He,  therefore,  proposes  to  take  from  the 
appropriation  account  all  balances  over  £.500  and  shov/  in  future  annual 
reports  the  condition  of  the  funds  from  electricity  contributions  (i.)  on 
the  basis  of  £500  primary  annual  contributions  and  (ii.)  on  the  actuarial 
basis,  so  that  at  the  next  quinrpiennial  valuation  of  the  funds  it  may  be 
possible  to  obtain  a  substantial  modification  of  the  present  actuarial 
basis. 

Swansea. — The  accounts  of  the  elcclrical  undertaking  for  the  yer/.- 
ended  March  31.  show  total  capital  expenditure  £228,480  (increase 
£23,318),  of  which  £54,144  is  paid  of?  or  in  sinking  fund.  The 
balance  of  the  reserve  fund  is  £8,996. 

Kevenue  wa.s  £33,246  (against  £32,973  in  1913-14).  working  ex- 
penses were  £18,915  (£18,.549),  and  gross  profit  was  £14,331  (£14,424). 
Loan  charges  were  £12,.545  (£11,111),  leaving  net  profit  £1,786  (£3,313). 
Units  generated  were  4,001,788  (3.700.333)  and  .sold  3,401,961 
(3,440,350).  .  Total  maximum  demand  was  2,199  kw.  (2,115  kw.). 
Average  price  obtained  was  2-28d.  (2-23d.)  per  unit,  working  expenses 
were  l-33d.  (I-29d.)  and  capital  charges  0-88d.  (0-77d.). 

In  his  report  Mr.  .T.  W.  Burr  (borough  electriqal  engineer)  states  that 
the  lighting  units  increased  113,116,  but  power  units  decreased  by 
18,088,  although  there  was  an  increase  of  14,940  prior  to  the  war.  Trac- 
tion units  also  decreased  102,006.  Station  load-factor  v,-as  20-8  per  cent. 
Mr.  Burr  recommends  t'ne  opening  of  a  showroom  for  electrical  appa- 
ratus in  charge  of  an  engineer,  the  loaning  of  heating  and  mnkiii'.'  apjia- 
ratus  and  the  encouragement  of  the  use  of  electric  mIh  ir,.  wlii.li  \',>,ii|.l 
develop  an  off-peak  load.  The  supply  of  electrieii  \  l,>  i  In  1 1  |,  n  i  nn  nt 
to  the  English  Oown  Spelter  Works  (the  agreement  lur  uhicli  is  loiii- 
pleted)  will  displace  a  large  suction  gas  plant,  and  Jlr.  Burr  thinks  this 
should  induce  other  large  power  consumers  to  inquire  into  the  cost  of  the 
Cor])orat ion's  supply  of  power  compared  with  tliat  of  privati'  plants. 
Mr.  Burr  recommends  that  a  minimum  charge  of  30:.  |,  ;  jnininii  \<'-  jnadi- 
to  every  consumer.  In  April.  1914.  two  new  (lii''  [.I;  i  r  .ill,  rnal  ms 
were  put  on  the  load  :  each  gener.ator  is  capable  ui  su|p|ilvini;  sulliiient 
energy  to  light  .50,000  30-v/att  lamps  under  normal  conditions,  or  75,000 
in  case  of  emergenc}-.  The  three-phase  current  is  transformed  by  rotary 
converters  to  direct  current.  Six  rotary  converters  have  been  ordered. 
Three  of  these  are  erected  at  the  generating  station,  two  at  Uplands 
sub-station,  and  it  is  proposed  to  erect  the  remaining  one  at  the  ilust 
destructor  sub-station.  It  will  be  probably  necessary  to  duplicate  a 
portion  of  the  auxiliary  plant  during  the  coming  year.  This  particu- 
larly refers  to  the  forced  draught  fan  for  the  water-tube  boilers.  It  may 
also  be  necessary  to  re-arrange  some  of  the  steam  and  water-circulating 
pipework. 

The  capital  expenditure  on  the  tramway  undertaking  amounts  to 
£118,930.  of  which  £18,389  is  paid  off  or  in  sinking  fund.  Revenue  was 
£7,791  (£7,655),  and  loan  charges,  &c.,  auKmnted  to  £5,929  (£5,707), 
leaving  a  surplus  for  the  year  of  £1,862  (£1,946). 

Tunbridge  Wells. — The  annual  report  of  the  electricity  depart  nient 
shows  a  total  income  of  £18,613,  an  increase  of  exactly  £2,000  over 
the  previous  year. 

The  units  sold  for  private  purposes  increased  by  23  per  cent.  The 
capital  expended  on  the  undertaking  amounts  to  a  little  over  £100.000, 
whilst  the  liability  is  under  .£30,000.  The  gross  jirofit  increased  from 
8-9  to  9-8  per  cent.,  and  the  net  profit  increased  from  £2,165  to  £3,167. 
The  total  increase  of  units  sold  was  £208,000. 

Walsall. — The  accounts  of  the  eleclricily  department  for  the  yc.r 
ended  March  31  were  adopted  by  the  Corporation  last  week.  The 
gros.s  capital  expenditure  is  £170.7.32  (increase  £8.741),  of  v.liieh 
£1 21 ,472  i.s  outstanding. 

Revenue  was  £25,,879  (against  £29.877  in  15  months  ended  March,  1914 
(the  date  of  closing  the  accounts  having  been  changed  from  Dee.  lo  March). 
working  costs  were  £14,293  (£18,613).  interest  required  £4.38!  (£5.293) 
ami  sinking  fund  £5.820  (£5,045),  leaving  net  iirofit  £1.385  (i;9-2(l).  Cost 
per  unit  sold  was  l-07d.  (l-30d.)or  l-83d.  (2-02d.)  including  capital  charges. 
Average  price  obtained  v.-as  l-93d.  (208d.).  Total  maximum  demand 
was  l,"712kw.  (1,365  kw.).  Units  generated  were  4,.543,023  (4,537,471) 
and  sold  3.22t).987  (3,452,.53n. 

The  tramway  capital  expenditure  w.as  £182.92(;.  of  which  £34,056  has 
Ix'cn  n^paiil,  while  the  sinking  fund  amounts  to  £33,81)0.  Revenue  was 
£.34.089,  and  working  expen.ses  were  £21.821.  Interest  required  £4.962 
and  sinking  fund  £3,975,  leaving  £2.479  net,  of  which  the  committee 
propo.se  to  devote  1 2, (MX)  to  relief  of  rates.  Average  total  revenue  per  car. 
mile  was  1 1  ■3.53d.  (compared  with  1  l-234d.),aiul  working  expenses,  includ- 
ing power,  were  7-267d.  (7-209d.).  Average  fare  chargerl  p-r  mil  •  wa^; 
0-79d.  1'a.sscngerH  carried  were  6,7.52,727,  car-miles  run  720,631.  and 
units  u.sed  838,r.4!l. 

West  Hartlepool.  -.\t  March  31  Ih.-  total  capital  cxpenditir.v  of 
lh(^  tramways  department  was  £81,732  (inereai^e  £9,.52i)). 

Kevenuo  was  £19,506  (compared  with  £17,613  in  previous  year), 
working  i'XiKn.s<-s  w.n-  £1 1, .574  (£1 1,631;.  leaving  £7.931  (£5,979).  After 
meelim;  capital  and  other  charges  the  net  profit  wa.1  £3.0IS  (£1.663). 
which  lias  h<.-en  placed  to  reserve.  Average  total  revenue  per  car-mile 
was  0-77d.  and  v/orking  expenses  (including  pov.-cr)  v/cre  5-80d.     Pas- 
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sengers  carried  were  4.261,917  (3,678,116),  car-miles  run  479,382  (476,327) 
and  units  used  680,972. 

In  the  report  of  the  genor<al  manager  (Mr.  Chas.  Burgess)  it  is  stated 
that  parcel  department  profit  wa.s  £192  (decrease  £11),  and  parcels  carried 
were  44,602  (decrease  4.160).  More  miles  have  been  run,  while  power 
e.vpcnses  have  been  reduced  by  £452.  Twenty-four  employes  (26  per 
cent,  of  the  staff)  are  serving  with  the  militarj'  forces. 

Yarmouth. — On  the  elcclrioity  department  at  March  31  the  gross 
capital  expenditure  was  £125,919  (increase  £6,809),  of  which  £87,894 
is  outstanding.     The  balance  of  sinking  fund  is  £24,.553. 

Revenue  was  £23.401  (compared  with  £26,680  in  prerious  year)  and 
working  ex]M>nsps,  including  depreciation,  were  £14,282  (£17,922).  In- 
terest, sinking  fmul  and  income  tax  required  £8,085  (£7,402),  and  dis- 
counts, bad  debts,  &c.,  £601  (£790),  leaving  net  profit  £433  (£466).  Units 
generated  were  2,22,5,002  and  sold  1,860,501.  Total  maximum  supply 
demanded  v."as  1 ,406  kw. 


COMPANIES'  MEETINGS  AND  REPORTS. 


BOMBAY  ELECTRIC  SUPPLY  &  TRAMWAYS  CO.  (LTD.J— The  total 
revenue  for  1914  (iiichiding  amount  received  froiu  sale  of  current  to  tram- 
ways) was  £302,.")()!).  an  incrca.'^e  of  £26,101  over  that  of  1913.  The  ex- 
penditure was  £144.987,  an  increase  of  £14.091.  and  net  jjrofit  was 
£157,582,  an  increa.se  of  £12,010.  After  deducting  interest  on  loans  and 
debenture  debt,  carrying  to  sinking  fimd  account  £6.732,  and  depreciation 
fund  £27,000.  jiroxiding  for  redemption  of  second  debentures  and  contri- 
bution to  officers'  and  employes'  provident  fimd,  the  balance  is  £75,972, 
making  with  amount  brought  forward  (£4.349)  an  available  total  of 
£80,322.  The  directors  recommend  pajTiicnt  of  dividend  on  the  6  per 
cent,  cumulative  ))reference  shares  to  Dec.  31,  1914,  and  a  dividend  on 
the  ordinarj-  shares  at  rate  of  6  per  cent,  per  annmu  (tax  free)  leaving 
to  be  carried  forward  £8.326.  The  gro.^s  tiaiin..n  -  receipts  were  £169,884. 
compared  with  £170,672;  the  working  ,  xp.u-.v  m-ve  £85,297,  against 
£81,123,  leaving  £84,.'587,  ccmipared  v.ith  is'.i,."i4s.  The  progress  of  the 
electric  supply  branch  continues  satisfactoiy,  the  net  revenue  increase 
of  £17,700  having  considerably  more  than  wiped  out  the  decline  in  net 
earnings  from  the  traction  branch. 

BRITISH  ELECTRIC  TRACTION  CO.  (LTD.)— At  the  meeting  last  week 
the  cliainiian  (Mr.  Eniili-  l!areki).  jn  moving  the  adoption  of  the  report, 
said  that  they  were  jiayini;  the  same  dividends  on  the  preference  stocks 
as  in  the  previous  year,  and  they  |)laced  to  reserve  and  carried  forward 
£82,.589,  compared  with  £73,615.'  The  first  half  of  the  year  gave  promise 
of  better  results,  but  the  outbreak  of  war  altered  that  promise,  as  it  had 
altered  everything.  The  war  had  affected  not  only  the  volume  and  net 
imjfits  of  the  business  in  the  various  departments;  rpiestions  afleeting 
b(jth  ea))ital  and  lab(jur  had  been  placed  on  entirely  new  planes  and  the 
war  conditions  ha<i  ui)rooted  many  of  their  former  theories  and  had  upset 
their  normal  business  practice.  The  a.ssociated  companies  had  encour- 
ageil  their  employees  to  enlist  and  altogether  about  2.500  (about  20  per 
cent,  of  the  total  number)  were  now  serving  in  His  Majesty's  forces.  Of 
their  head  office  staff  about  60  young  men,  including  several  of  their 
secretaries,  had  gone  to  the  front.  Innnediately  on  the  outbreak  of  war 
the  directors  inaugurated  a  mutual  aid  fund"  for  providing  financial 
assistance  to  the  dependents  of  employees  v,ho  joined  the  forces.  The 
(lireclors  had  gianled  either  increased  rates  of  pay  or  bonuses  in  luldilion 
to  wages  for  the  period  of  the  war  or  so  long  .-is"  the  high  cost  of  living 
ronlinned.  lie  felt  sure  that  v.hen  the  war  was  eoiu:luded  local  .authori- 
ties ami  others  who  had  eleclrical  contracts  to  ])lace  would  not  again  be 
HO  unwise  a.s  1 1)  place  I  hem  in  ( lermany.  for  the  sake  of  a  slight  advantage 
in  price.  Therefore,  despite  present  and  future  anxieties,  he  looked 
forward  v/ith  confidence  to  the  companies  being  able  to  maintain  the 
position  they  had  attained  and  the  progress  they  were  making.  Referring 
to  the  scheme  for  the  reduction  and  rcarrangeinent  of  capital,  he  stated 
that  the  rei)lies  received  by  the  directors  showed  that  the  majority  of  the 
stockholders  considered  the  scheme  fair  and  e(|iiitable  to  all  cla.sses.  but 
n«  a  result  of  discussiions  the  directors  suggested  that  a  few  small  modi- 
fications should  be  made.  At  present  all  stocks  behind  the  debentures 
ranked  eipially  as  regartled  capital.  The  total  capital  was  £2.947.380. 
))esides  £26r).37l  income  certificates.  The  net  effect  of  the  proposal  was 
to  write  down  the  capital  by  £908.372  and  to  divide  the  capital  into  two 
clasws  only— namely,  6  jicr  rent,  cumulative  participating  prefen'ucc 
stock  (with  priority  as  to  capital)  and  ordinary  stock,  ranking  after  the 
prefereme  ^toel^  as  to  capital  ami  .lividciHls.  Aft-er  giving  details  of  the 
M  li'  111.-  h.  -airl  that  :  |k  .ial  meitiiius  would  he  held  to  consider  it. 


COMPAONIE   FKANCAISE  THOMSON  HOUSTON.-  The  gross  profit   for 
914   wa^  7.574.4.-.2fr.,  a  decrease  of  636.180  fr.  compared  with   1913. 


A  tier  paying  expt'n.ses  and  interest  charges,  the  net  profit  was  4,.549.279  fr  , 
(I  dec  nnse  of  8<t4.S33fr.  \'arious  appropriations  were  made— including 
(  Wi.iiSH  fr.  for  roMts  of  experiments  and  patents  (including  patents  for 
a"i.„n„tir-  telephones  anil  law  co.sts).  .304.921  fr.  war  account.  .385.(MK)fr. 
•  I'  |M.  <  iiiijon  of  plant,  material  aiul  tools— ammmting  lo  I..5t9.l3(i  fr,, 
at,  Miyrav  ,,f  .-,:i!l.407  fr.  Krom  the  balance  (3,19.5,848  fr.)  a  dividend 
'■',.:".  .  "  .  .'■•  '"'"'•'  ""'  "•"•"•"••y  interest  of  5  per  cent.,  has  ab.sorhed 
.i.lH.O.iHMMr..  leavmg  ln.5,84S  fr,  to  he  carried  forward.  The  <lire<tors 
IU..I  ronlmne.l  il,,-  pohey  of  .Ntending  I  he  plants,  and  they  had  .leeiiiedto 

'■    ""'  '""'I'  '"'l"r,v.     All  fa.l,.rie«  ,.v,.ept  eni^  had  been  kept  going, 

Mnd^Mtf  fn  ^""""'^  ."O-  <I-™,)  The  profit,  f.u-  (he  v.-ar  end.-d 
anoUi'ta  7-  l':','^"''''.«  '•"•  .■■'•l'""'«-  <lepreeiation.  dir-'ctors'  f,.es.  \c., 
an.ottnt.  to  l„.U,.  which,  with  ilU  brought  forward,  m«kct  £5,862! 


The  directors  have  written  £1,000  off  goodwill  account,  and  they  recom- 
mend a  dividend  at  rate  of  8  per  cent,  per  annum  on  the  ordinary  shares 
for  the  year,  carrying  forward  £862. 

At  the  meeting  last  week  the  chairman  (Mr.  P.  Schloss)  said  that  one 
of  the  directors.  Mr.  .John  Chamberlain;  who  had  offered  his  services  to 
his  country  early  in  the  w-ar,  went  to  the  front  and  was  wounded  :  but, 
as  they  could  see,  he  had  made  a  splendid  recovery.  He  woiild  shortly 
rejoin  the  forces  for  active  service,  and  they  wished  him  good  fortune  and 
a  safe  return.  Soon  after  the  commencement  of  the  war  the  company 
naturally  felt  a  falling  off  of  orders  for  the  home  and  export  trade.  They 
were  fortunate  later  on  to  receive  a  good  many  orders,  especially  in 
connection  with  the  War  Office  requii^ments.  The  result  was  that  the 
year  showed  a  profit  slightly  greater  than  that  of  the  previous  year. 
Though  the  future  was  uncertain,  the  returns  for  the  first  two  months 
of  the  current  year  were  very  satisfactorj',  and  many  orders  were  to  hand 
which  would  ensure  good  business  for  the  next  two  or  tliree  months. 

CROMPTON  &  CO.  (LTD.) — ^The  directors'  report  for  the  year  ended 
March  31  states  that  the  reorganisation  of  the  company's  business  and 
management  continues  to  show  beneficial  results,  and,  with  economies 
in  manufacture,  accounts  for  the  improvement  in  the  year's  working. 
The  gross  jirofit  for  the  year  is  £57,91 1.  5s.  4d.  After  deductii\g  general 
charges,  de|ireciatiou,  interest  on  debentures  aiul  other  items,  there 
remains,  with  sum  broxight  forward  from  previoiis  year,  an  available 
balance  of  £28.648.  18s.  4d.  The  directors  nconnnend  that  £(i,.50O  be 
placed  to  general  reserve  fund,  £3,500  to  sjiecial  dejjreciation  account, 
and  that  £1.608.  Is.  3d.  be  written  olT  jireliminary  exj)enses,  and  after 
]iaying  the  dividend  on  the  7  per  cent,  preference  shares  (£9,349.  10s.  9d.), 
the  balance  to  be  carried  forward  is  £7.691.  The  works  continue  to  be 
fidly  einploycM!.  preference  in  all  eases  being  given  to  Government  orders. 

EDMUNDSONS  ELECTRICITY  CORPN.  (LTD.)— The  net  pr..fit,  after  pro- 
vidini;  fnr  administration  exiicnscs  and  for  mortgage  and  delienture  stock 
interest  and  redemption,  aiiiounis  to  £23.240.  7s.  4d.  -Vftcr  adding 
balance  brought  forward  (£2.125.  Is,  lid,)  and  deducting  the  interim 
half-yearly  dividend  paid  in  .lanuaiy  last  on  the  cumulative  prefeix-nce 
shares,  there  remains  £19.3t'>5,  12s,  3d.  The  directors  recommend  that 
£10.000  be  carried  to  reserve,  anil  after  payment  of  the  final  half-yearl\- 
di\ndend  on  the  cumulative  preference  shares  (£6.1100)  a  balance  of 
£3.3(i5,  12s,  3d.  remains  to  be  eairied  forward. 

MARCONI  INTERNATIONAL  MARINE  COMMUNICATION  CO.  (LTD.)— The 
net  i.n.tit  for  HI14  amount-  to  t55.6(;.S.  Is,  Id.,  after  deducting 
£28.01)0.  8s.  lOd.  for  dcjireciation  and  debenture  interest,  compared  with 
a  net  profit  of  £37.029.  5s.  7d.  for  1913.  The  revenue  from  ships:  tele- 
grams, subsidies.  &c.,  was  £175.021.  Is.  lOd,,  a  substantial  increase  over 
the  amount  of  £14l>.316.  ISs.  I  Id.  for  1913.  The  number  of  telegraph 
stations  owned  and  worked  as  pidilic  telegraph  stations  on  the  high  seas 
increased  from  788  at  the  end  of  1913  to  905  at  the  end  of  1914.  The 
increase  would  have  been  more  satisfactory  had  normal  conditions  pre- 
vailed, and  during  the  current  year  further  progress  is  being  made,  the 
ninnber  of  steamers  fitted  to  June  19  having  increased  to  970.  There  aiv 
now  over  2.000  ships,  exclusive  of  shii)s  of  war,  fitted  with  Marconi 
t(  legraph  stations,  and  for  the  most  iJart  workeil  under  the  direction  of 
this  company  aiul  its  associated  companies.  The  .»Vmalgamated  Wireless 
(Australasia)  (Ltd.),  in  which  the  company  is  intere.steil,  has  paid  a 
dividend  of  4  i)er  cent,  in  resix'ct  of  the  jieriod  to  .luiU'  30.  1914,  and  an 
interim  dividend  of  2J  per  cent,  in  respect  of  the  half-year  ending  Dee.  3 1 . 
1914,  The  amount  to  credit  of  luotit  and  loss  account  now  .stands  at 
£li4,855.  14s.  lid,,  including  £6.01)7.  13s.  lOd.  carried  huward.  Th.- 
directors  have  pleasure  in  recommending  )>aymenl  of  a  (inal  divideiul  for 
the  year  of  5  per  cent.,  which,  with  the  interim  dividend  of  .5  )>er  cent, 
paid  in  February  last,  will  make  10  per  cent,  for  t  he  year.  The  comimny 
lias  sustained  .some  loss  in  conseciuenee  of  the  attacks  u)ion  the  mercantile 
fleet  by  enemy  submarines,  for  which  it  is  contiMuplated  compensation 
will  be  received.  However,  the  directors  think  it  desirable  that  £10,000, 
a  sum  far  in  excess  of  all  losses  to  date,  should,  in  the  meantime,  be  placed 
to  the  credit  of  a  sjiecial  reserve  account,  and  having  regard  to  the  ))re- 
vailing  circumstances  and  the  desirability  of  their  holding  a  strong 
financial  position,  with  ample  cash  resources  to  provide  f<u'  the  continuous 
increase  of  telegraph  installations  on  board  ships,  it  is  deemed  prudent 
to  carry  forward  £20,747.  6s.  lid.,  after  allocating  £3,.500  (o  the  repay- 
ment of  debenture  aeeoimt, 

RANGOON  ELECTRIC  TRAMWAY  &  SUPPLY  CO.  (LTD.)— At  the  meeting 
last  HI  eli  llie  chaiinian  (."sir  I'.  W  .  11,  l-'iyer)  ,said  that  they  weiij  paying 
a  dividend  at  the  rate  of  3  per  eiiu,  and  carrying  forward  £2.766.  Up  In 
.Inly  31.  1914.  the  tramway  n'cei]its  showed  a  considerable  ineivase  over 
tin'  corresponding  mouths  of  l'.l|3.  the  increa.se  being  a|iproximately 
Ks.20.000.  and  had  conditions  Tcniaiued  nonual.  they  uoidd  have  had  a 
record  year.  As  it  wa.s,  they  ended  up  with  a  decrease  on  the  tramway 
receipts  of  Rs.40,000.  The  pii\ntc  lighting  Tind  power  department 
showed  an  increase  in  receipts  of  Mi  per  cent.  The  working  ccpen.  e 
exhibited  a  small  increase,  which  was  unfortunately  likoly  lo  advance 
considerably  in  futine  owing  lo  the  increased  cost  of  coal  and  other  si on'  , 
Negotiations  were  proceeding  between  the  municipality  and  the  company 
for  an  increased  ainoimt  of  lighting  and  a  revision  of  the  existing  arrange- ' 
ments,  'J^ 

SOUTH  BRAZILIAN  RAILWAYS  CO.  (LTD.)  The  ivport  for  the  year  ,| 
.  nded  March  31  states  thai  -mi.<-  April  1.  191.3.  the  company  has  been; 
operating  I  he  Tram »  ays  I.ejiil  ,^-  Tower  of  Curityba  for  its  own  account. 
The  restdls  of  the  ])ast  year  have  been  inlbienced  by  the  seri>ms  politir.d 
economi<al  ami  financial  crisis  in  Ura/il,  The  gross  earninijs  o(  ilh 
Iramwavs  were  £28,0.56.  ami  "f  the  light  and  powi'r  depart nu'iil  t47.XMii. 
total  £7.5.953:  oix'ialing  expenses  £.53.512.  li'aviui:  £22.440,  Inter,  i 
on  debentures  and  Ibans  and  j:Pneral  expanses  in  Europe  ab8orl>ed'£5l.>>9t , 
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h  .1  vine  a  deficit  of  £29,454.  The  board  has  been  compelled  to  ask  for  an 
I  Mcnsion  of  the  loans  outstanding  at  the  close  of  the  year  and  have  also 
li.iil  t'l  contract  new  loans  in  order  to  meet  liabilities.  The  demand  for 
1  i.rtric  liaht  and  power  is  increasing. 

WAYdOOD-OTIS  (LTD.) — At  the  meeting  on  Jlonday  the  chairman 
(Mr.  Hv.  C.  C.  Walker)  said  that  hitherto  they  had  been  able  consis- 
iriitlv  to  pay  a  dividend  on  the  preference  and  ordinary  shares,  but  this 
\far'thev  were  not  able  to  recommend  an  ordinary  dividend.  At  the 
meeting  Ijusiness  was  still  suffering  from  the  building  trade  strike,  but  the 
directors  were  anticipating  that  there  would  be  a  revival  in  building  which 
would  result  in  further  busuiess  for  the  comjiany.  Tl)e  circumstances 
ha<I,  however,  been  entirely  changed  by  the  war.  300  of  their  men  had 
joined  H.M.  forces.  On  the  declaration  of  war  they  offered  to  place 
their  factories  at  the  disposal  of  the  Government,  and  during  the  last  few- 
months  they  had  been  doing  an  increasing  amount  of  work,  and  would 
probably  be  doing  much  more  in  future.  They  had  secured  some  im- 
portant contracts.  The  company's  departments  under  the  new  condi- 
tions were  working  harmoniously  together,  and  they  might  look  forward 
with  confidence  to  the  future. 

J.  G.  WHITE  &  CO.  (LTD. ) — Mr.  J.  Beaver  White,  -who  presided  at 
the  meeting  on  Tuesday,  said  the  effect  of  the  war  had  been  very  serious, 
but  considering  the  character  of  their  business,  and  being  largely  depen- 
dent for  additional  contracts  on  the  development  of  new  enterprises, 
they  were  to  be  congratulated  on  being  able  to  meet  mider  as  favourable 
conditions  ^s  were  shown  by  the  accounts.  Economies  had  been  effected, 
the  expenses  showing  a  great  reduction.     The  directors  believed  that  the 


business  of  the  current 
stantial  profit.  It  was  d 
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NEW   COMPANIES,   MORTGAGES  AND 
CHARGES,   &c. 


NEW   COMPANIES. 

ELECTRIC  LAMP  REPAIRS  CO.  (LTD.)  ( 140.710).— Reg.  June  22,  capital 
£.5,000  in  £1  shares,  tfi  cairy  nn  tlie  business  of  collectors  and  repairers  of 
electric  lamps  with  Iwoken  filaments  or  blackened  bulbs,  manufacturers 
of  and  dealers  in  electric  fittings  and  globes,  &c.,  and  to  adopt  an  agree- 
ment with  Refilmcnts  (Ltd.).  Private  company.  First  directors  are 
H.  Lintott  (chairman).  (I.  0.  Barras  and  E.  G.  K.  Calder  (joint  man.  dirs). 

LONDON  GLASS  WORKS  (LTD.)  ( 140,783).— Reg.  .June  25,  capital 
i'30.000  in  £1  shares  (29,000  ]jreference),  to  carry  on  the  business  of  glass 
manufacturers,  manufacturers  of  and  dealers  in  glassware,  lamp  and 
I  lietric  light  globes  and  bulbs,  &e.  Private  company.  C.  Brooks  is 
I  ■  ■iiianent  governing  director,  with  power  to  appoint  other  directors. 
l:    j^  office  :   70  &  7).  fliiswell.. street,  E.C. 

LOWA  ENGINEERING  CO.  (LTD.)  (140,720).— Reg.  .June  19.  capital 
£l..)00  in  1,000  participating  ])referenee  shares  of  £1  each  and  10,000 
ordinary  shares  of  Is.  each,  to  cany  on  the  btisiness  of  electrical,  mech- 
anical, hydraulic  and  general  engineers  and  contractors,  steel  converters, 

lipcrsmiths,  metal  workers,  manufacturers  of  theatrical  and  general 
_■  effects  and  scenery,  fans,  lamps,  &c.  Private  company.  Reg. 
:   74,  Vau.xhall  Bridge-road,  S.W. 

WATSON  &  SONS  (ELECTRO-MEDICAL)  (LTD.)  (140,765).— R<-g.  .June 
:;:;.  I  a|iit.ii  t'L'-'i  iiiHiin  £1  shares  (7,11(10  |irefiivn(;e),  to  take  over  the  electro- 
niiili.ai  liusiiicssis  carried  on  liy  W.  Watson  A  Sons  and  by  L.  H.  Miller. 
Private  company.  Kirst  directors  are  ('.  H.  Watson  and  F.  W.  W.  Baker 
'(both  permanent).     Keg.  office  :   196,  Great  i^ortland-street,  W. 

MORTGAGES  AND  CHARGES. 

BRILLIANT  ARC  LAMP  &  ENGINEERING  CO.  (LTD.)— Particulars  of 
£3.000  debentuics,  cnaleil  .luiir  Is.  Ilil.j.  have  liem  filed,  whole  amount 
Iieing  now  issued.  Property  charged  :  (,'omi)anj''s  undertaking  and 
]iro|ierty,  present  and  future.     No  trustees. 

.Memorandum  of  .satisfaction  in  full  on  .June  18,  191.5,  of  debentures 
dated  Dec,  11.  1914,  and  Nov.  17,  1913,  securing  £100  and  £300  resi)ec- 
tivi-ly,  has  also  been  notified. 

Si'cond    debenture  dated  .Tune  23,   1915,  to  secure.  £90,  charged  on 

panv's  iiiidcilakiMi,'  and   property,   present   and   future,     Holders: 

I     (-..Ik-h    anil    .\1.    NordwaM. 

iJARLEON  ELECTRICAL  CO.  (LTD.)— Mortgage  dated  .Juno  8,   1915,  to 

"11  lire  £1,.50(|,  (  hart'cd  on  leasehold  premises  formerly  ))art  of  Lonesome 

'arm,  Norbuiy,  comprising  factory  and  workshops.     Holders  :    Bonc- 

*'irt  Surface  ('otistnution  (Ltd.) 

tJEFRIES  &  GOLDMAN  (LTD.)  -Particulars  of  £200  debi'nttires,  erottt<Ml 
111,  l!il."i,  li;ui-  bi  I  11  filed,  whole  amount  l«-ing  now  issued.   i'ro(»crtv 
'111  :   <  iiniiiany  s  undertaking  and  property,  present  and  future.     No 
'  riiatc(s. 

lONDON   ELECTRICAL   TRADING   CO.  (LTD.)— Particulars    of   £2,000 
ditj.titnn  s.  rnatrMl  .March  111,  191.5,  have  been  filed,  amount  of  present 
■     lieiriL'    fjlill.      l'ro|ierty    charged  :     Company's   undertaking   anri 
'  rty,  present  and  future.      No  tnisfocs. 

ORTH-EASTERN  ELECTRIC  SMELTING  CO.  (LTD.)— Memorandum  of 
facli-iM  in  full  on  A|iri!  20.  1915,  of  debentures,  dated  Nov.,  13,  1U14, 
'ling  £4,500,  has  Ix'cn  filed. 


RECEIVERSHIPS. 

ABERDARE  ELECTRICAL  CO.  (LTD.)— Notice  of  appointment  of  T.  D. 
Williams,  10.  Cannon-street.  AberJare,  as  receiver  on  .June  18,  1915, 
under  powers  contained  in  debenture  dated  Oct.  20,  1915,  has  been  filed. 

COAST  DEVELOPMENT  CORPN.  (LTD.)— Notice  of  appointment  of  A.  F. 
Whinney.  4b,  Frederick's-place.  Old  Jewry,  E.G.,  as  receiver  and  manager 
of  part  of  company's  property  (by  order  of  Court  dated  June  18,  1915), 
has  been  filed, 

TOWNMEAD  ACCESSORIES  (LTD.)— Notice  of  appointment  of  A.  A. 
Yeatnian.  2.  ( 'iilenian-strect,  E.C,  as  receiver  or  manager  on  .June  18, 
1915.  under  ]iiiwers  cnntained  in  debenture  dated  Aug.  29, 1913.  has  been 
filed. 


CITY  NOTES. 


MEMORANDA  (June  30). — Bank  rate  5  per  cent,  (since  Aug.  8,  1914. 
Consols  65^.  Consols  Pay  Day  Aug.  5.  Stocks  and  Shares  Ticket 
Days  July  13  and  28.     Pay  Days  July  14  and  29.     Price  of  silver,  22^(1. 

BARCELONA  TRACTION,  LIGHT  &  POWER  CO.  (LTD.)— Mr.  E.  R. 
Peacock  has  been  appointed  president  of  the  company  in  succession  to 
the  late  Dr.  F.  S.  Pearson. 

CHADBURN'S  (SHIP)  TELEGRAPH  CO.  (LTD.)— The  directors  have 
declared  a  divi<lend  on  the  ordinary  shares  at  the  rate  of  10  per  cent,  per 
annum  for  the  half-year  to  Match  31,  making,  with  the  interim  dividend 
of  Ij  per  cent,  per  annum,  a  distribution  of  S  per  cent,  for  the  year. 

COMPANIES  TO  BE  STRUCK  OFF  THE  REGISTER.— The  foUowing  will  be 
struck  off  the  register  of  Joint  Stock  Companies  unless  cause  to  the 
contrary  is  shown  before  Sept.  29  : — 

British  Automatic  Telephone  Synd.,  Briti-sh  Macrnetn  Co..  Circuitous 
P,,«ir  Ck.  Cini-nlidated  Electric  Works  &  A|i|i!i:nM  -.  ('..nveyors, 
(Jainlili-^'  I'aiiiit  Telephone  Recorder  Co.  (Cuni  im  ni  il  i.  Ilaywards 
Hratli  I'.li  I  1 1  if  .Supply  Co.,  Magnetic  Separator.  I'ai  ili^  KailintilcLiraph 
Syinl..  I'll  iiiirr  Electric  Control,  Radio  &  i:i.ilrir  I'.. hit  Til.  S|.ira, 
'rnrliiiii'  S\  ml..  Sunturbo  Engineering  Co..  Ti  ainw.ix  -  (  niKt  niri  imi  S\ ml.' 
TungsUii'.Mrtal  Co.,  United  Eleotncal  ConstrULliuu  Synd.  '         > 

ORIENTAL  TELEPHONE  &  ELECTRIC  CO.  (LTD.)— A  bonus  of  2s.  8d. 
per  sluire  will  be  paid  on  the  ordinaary  shares. 


ELECTRICAL  COMPANIES'  SHARE   LIST. 

What  were  known  as  "  official  quotations  "  are  not  now  issued,  but 
we  give  below  the  latest  prices  at  which  actual  transactions  took  place 
on  or  before  Wednesday,  .Juno  30.  The  greatest  care  is  taken  in  compiling 
these  fisures     but   the  difficulty  of  verification  is  now  much  increased. 

S    DBND  June  30,    Yielded. 


'  K4 


Electricity  Supply. 

Bournemouth  &  Pcole  E.L.  Ord 

Do.    4J%  CiJm.  Pref 

Do.     6%  Cum.  2nd  Pref 

Brompton  &  Kensington  Ord 

Central  Elec.  Supp.  G.  Deb.  St 

Cfiaring  Cross  West  End  St,  City  Debs... 

Do.    4i%Pref 

Do.     Ord 

City  of  I-ondon  Elec.  Lt.  Ord 

Do.    6%  Pref 

Do.    5'%  Deb.  St 

County  of  London  Or,i 

Do.    6%  Pref 

Do.    2nd  Deb 

Edmundson's  Elec.  Supp.  4t%  Debs... 
Kensington  and  KnigtitsbridgeOrd.  .. 

Do.    Deb.  St 

London  Elec.  Supp.  6%  Pref. 

Do.     4%  Mort.  Debs 

Metropolitan  E.  Supp.  Ord 

Do.     1st  Mort.  Deb 

Midland  Elec.  Corpn.,lst  Mort.  Deb.  St 
Newcastle  &.  Dist.  E.L.  6%  2nd  Dbs  . . 
Newcastle- ■on-TyneE.S.5%2dMt.Db.St. 
Nortti  Metropolitan  E.  P.  Supp.  6%  Pref 
South  London  E.S.  1st  Mort.  Debs.    . 

Urban  Elec.  Supp  4J%  Db.  St 

Waste  Heat  &Gas  Elec.  Gen.  Stations 
Westminster  E.S.  Corp.  Ord 

Do.    4  J%  Cum.  Prof 

Electric  Railways  &  Tramways, 

British  Elec.  Traction  5%  Debs 

Do.    b%  Cum.  Pref 

Central  London  Guar.  Assented  Ord.  . 

Do.  do.  Assented  Def.  Ord.  . 
City  it  S.  London  Deb 

Do,     Pref.  1896    

Lanarkshire  Tramways 

London  Electric  Ry.  Ord 

Do.    4%  Pref 

Do.    *%  Dobs 

Metropolitan  Ry.  Con.  Ord 

Do.    34%  Pref 

Do.    3j%  Convertible  Pref 


101' 
3A 


13(i 
12} 
110 


£    s.  d. 


6     0     2 
4    8    5 


Mar,  Sept 
Feb,  Aug 
Fob  Aug 
Mar,  Sept 


4    8    S  I     Jan,  July 


5  10-  10 

6  5    0 


86 

4  13    0 

5.', 

5  19    3 

86* 

4  U   II 

3.'i 

5  13    7 

94*' 

4  15    3 

99 

5     1    0 

981 

6    1  10 

lA        S  II     7 


6  S 
8  4 
5    7 

5  4 

4  15 

6  5 

5  17  : 
5    0 


621 
85 
2.'-.l 


J  Debs. 

Metropofttar.  Oist  Ry.  Ord., 
4%  Prior  Lien    


4  14 
4  19 
4  10 
4  14 
4  4 
4    4 


Aug,  Feb 
Feb,  Aug 
Mar,  Jly 
Jun.Dec 
Mar.  Sept 
Feb,  Aug 
My,  Nov 

July 
Feb,  Aug 
Jan,  Jly 

Jan,  Jly 
Mar,  Aug, 

Jan,  Jiy 

Jan.  Jly 
Mar,  Sept 
Mar.  Sept 

Apl.  Oct 

Jan,  Jly. 
Apl,  Oct 

Mar,  Aug 
Mar,  Sepi 

Jan,  Jly. 

Apl,  Oct 
Feb,  Aug 


May.  Nov 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Mar.  Sept 
Jan,  Jly. 
Fob,  Aug 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Jan,  July 
Feb.  Aug 
May,  Not 


tEz  dlrldmd  or  loternti 
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ELECTRICAL  COMPANIES'   SHARE   \.IST.— Continued. 


K  '  Last  \ 

t/l    DSHD 


St.  ;  4!% 
St  b'/o 
St  4% 
St  1  4% 
St     4% 


'Ml 

1    1/0 
100   5% 
1    7.<i., 


PrlM, 

Wed.. 

June  30, 


Rate 

PER  CBNT, 

Yielded. 


Electric  Railways  and  Tramways 

4!%    Metropolitan  Dist.  R/.  4J%  First  Pref 

Do.     6%  Perp.  Debs 

Do.    4%  Debs ■ 

Do.    4%  Debs.  (1903-5) 

Do.    4%  Guar.  Stock oV; "  * " 

Underground  E.  Rys.  of  London  Shares 

Do.    AOrd 

Do.    6%lnc.Debs ■•■•• 

Do.    6%  Inc.  3Js.,  with  coup.  15. . . 

Do.    4i%Bds........ I 

Yorkshire  W.  Ridmg  Ord 1 

Do.     Pref • 

Electric  Manufacturing,  &c. 

Babcock  &  Wilcox  Ord ' 

Brit  Aluminium  Ord 

Do.    Prior  Lien  Debs 

Do.    6%  Pref ..•■ 

Brit.  Insulated  &  Helsby  Ord 

Do.    6%  Cum.  Pref V/'o' 't 

British  L.M.Ericssion  Mfg.Cm.6%  Prei. 
Brit  Westinghouse  Pref 

Do.    6%  Prior  Lien  Debs 

Do.    4%  Mort  Deb.  St 

Callender'sCable,  &c.,  Co.  Ord 

Do.    5%  Pref 

Castner  Kellner 

Dick,  Kerr  &  Co.  6%  Pref.  ...  .••.•• 
Elison  &  Swan  U.Elec.Lt  A.  £3  pd. . . . 
Elec.  Construction  Ord 

Do.    7»o  Cum.  Pref 

Do.  4%  Debs 

General  Electric  6%  Pref.  •  •  ■  ■  •  •.• 


— cont. 
73k 


4  12  B 
4  10  8 
4  11     7 


751 

lA 

* 

107J 


i 

4&t 

28 

1.'. 

97iV 


1  6% 

2  7J% 
100  6% 
St.  ■  4% 

5:  15% 
5  2/6 
1  15% 
.16% 

!!'! 

St  I  4*/o 
lOi  6% 


5  20%    W.  T.  Henley's  Telegh.  Wks.  Co.- Ord. 


2/3 
4J%' 


10  5% 
10  5% 
100 


Indi 


4J%  Cum.  Pref. 

4i%Db 

Rubber,  G.  P.  &c.,  Ord. 


Do.  Pref. 


St.'  4% 
100   4i% 


4%  Debs 

12  36/0  !  Telegh.  Con.  &  Main.  Co. 

""      '  Do.    4i%Debs 

VickersOrd 

Do.    5%  Pref 

Do.    1st  Debs 

Do.    4|%  2nd  Debs 

Telegraphs. 

■  ""    0-/0  I  Amazon  Telegh.  Co  S<;i  Debs 90 

St  ,30/0    Anglo  American  6%  Pref.  Ord i";'i 

St    30/0  1     Do.    Def.  Ord 

St     4%  I  Commercial  Cable  4%  Debs 

Cuba  Submarine  Ord °f 

T-i^       ino.i  Prftf I  1^* 


SJt 
i 


'tt 


6  13     4 
6  14  10 

4  15    5 

5  12  11 


98 


l?i 


22t 
75St 


Feb,  Aug 
Jan,  July 
Jan,  July 
Jan,  July 
Mar,  Sept 


Mar,  Sept 
Mar,  Sept 
Jan,  July 
March 
Jan,  Jly 

Apl.  Oct 

Mar 
Jan,  July. 
Jan.  July 
Aug,  Feb 
Jan,  July 
Mar,  Sep 

Aoni 
Apl, Oct 
Jan,  July 
Jan.  July 
Feb,  Aug 
May,  Nov 

Sept 
Feb.  Aug 

May 
Jan,  July 
Jan,  July 
Jun.  Dec 
Feb,  Aug 

Jun,  Deo 
Feb,  Aug 
Apl.  Oct 

Apl,  Oct 
Mar,  July 
i  Jan,  Jly 
May,  Aug 
May,  Aug 
Jun.  Deo 

Jan,  Dec 


HETAL  PRICES. 

Messrs.  J.  B.  Gamhim  &  Sons,  132,  Upper  Thames-street,  London,  E.C.,  quote  under 
date  June  30,  the  following  as  the  present  basis  prices  of 
New  Metals.  per  lb. 


Solid  Drawn  Brass  Tubes. 
Solid  Drawn  Copper  Tubes  . 

Brazed  Copper  Tubes    

Brazed  Brass  Tubes 

Brass  Wire 

Copper  Wire 

Rolled  Brass 

Brass  Sheets  »  » .. . 


Hid. 
...  Uid. 
.™  Utd. 
.„  loj. 
.„  14}d 
...  1+td. 
._  Htd. 
15d. 


per  ton.^ 
Antimony  «  — •  — .^"r*.*  £122 
Englbh  L«ad..-.-. 


..     £25 


Old  MbtalJi  per  ton. 

Clean  Scrap  Copper -  £76  0  0 

Braziery  Copoer  Scrap £71  0  0 

Clean  Scrap  Brass £59  0  0 

Old  Lead    £22  0  0 

Old  Zinc EfeS  0  0 

HollowPewter £120  0  0 

Black  Pewter -  £35  0  0 

GunMetal....- £6*  0  0 


per  ton. 

Copper  Sheoti _„„~£1I0    0    0 

Spelter £105    0    0 

Mr.  A.  Joseph.  Earl-street,  London-road.  Southwark,  London,  SE.,  quotM  under  dats 

June  29,  the  following  prices  o(  Scrap  Metals  : — 

per  ton.  P'''  t°"-. 

Aluminium  Cuttings    £66    0    0     Old  Lead £20  10    0 

Clean  Mixed  Brass    -.    €62    0    0     TeaLead.... rfo?    n    n 

Clean  Copper £72    0    0     HollowPewter.... £123    0    0 

Braziery  Copper £66    0    0     Shaped  Black  Pewter £85    0    0 

GunMetal £66    0    0 

Mr  Joseph  can  supply  solder  at  the  following  prices  per  ton  :  Plumber's  Solde-  (in  bar 

or  strip).  £75;  Commercial  Tinman's  Solder,  £95  :  Blowpipe  Solder,  «105. 


ELECTRIC  TRAMWAY  &  RAILWAY  TRAFFIC  RECEIPTS. 


Amount 


4  n    0 

1     Jan,  July 

5  16  10  Ipb.My.Aug.N 

6  14  10    Fb.My.Aug.N 
-     ■      -    '    Ja.Ap.Jly.O 

May,  Nov. 


10    10/0 


10%  Pref. 
Direct  Spanish  10%  Pref. 

4%      Direct  United  States 

65/01  Eastern  Tel.  Co.  Ord.     . . 


St 

4% 

10 
10 

'A 

25 

13% 

I 

2/0 

1 

1/45 

10 

9d, 

10 

6% 

10 

3(0 

St 

4% 

•■ 

4J% 

. 

$2 

..:  5% 

1    7(d 

4»'i 

St   4j';'< 

5    8% 

s;  5% 
St  4"/, 


101   6% 


100   6% 


31%  Pref, 

Do.    4%  Debs ■„',';C  'v"  ■ 

Eastern  Extension  Tel.  Co.,  4%  Debs 

Do.    Ord .■■•••••••_•••" 

Gt  NorthemTel.  Co.  withCoup.  7  .... 

Indo-European  xd  and  bonus  — 

Marconi's  Wireless  Tel.  O 

Do.     7%  Pref 

West  India  &  Panama  Ord 

Do.     1st  Pref 

Western  Telegh.  Co 

Do.    4%  Deb.  St 

Western  Union  50  yr.  BJs 

Telephones. 

American  Telephn.  &  Telgh.  $100  Cap. 

Cuban  Telephn.  Co.  5%  Bds 

Mon  te  Video  Telephn .  Ord   

Ne-«  York  Telephone  4J%  Bds 

Oriental  Telephone  Ord.  (ex  bonus)    . 

Do.     Db.  St 

Telephn.  Co.  of  Egypt  Db.  St 

United  River  Plate  Ord 

Do.    5%  Cum.  Pref 

1    Do.    Deb.  Stk 

I      Financial  and  Investment. 

I  GlobeTelegh.  &  Trust 

Do.     6%Pf 

Mackay  Companies' Common 

Do      $100  Pref    

Submarine  Cable  Trust  Certs, 


5  13    6 

6  9    0 
6  13    4 


4  14  8 

5  16  8 

6  19  8 
I  6    0  4 

li   17  0 

10  1.'  7 

8  13  11 


Ja.Ap.Jly.O 
Ja.My.Jly.O 
Ja.My.Jly.O 
May.  Nov 
Feb,  Aug 
Ja.Ao.Jly.O 
Ja.My,  Jly 
Mayj  Nov 
April 
July 


Ma 


.  Nov 


86Jt 
B6t 
5tt 


105;  ♦ 


St 


Colonial  and  Foreign  Railways,  Tramways ,  &c. 

5%  ,  Anglo  Argentine  Trams.  5%  Debs. 

4%    -      -■-' 


4%  ; 

5   2/9 

5   2/9 

100    $11 

100    $lj 

5  8% 


Do.     5j%2nd  Pref 

Brazilian  Traction  Ord 

Do.    6%  Pref 

Brisbane  Trams  Ord 

Do.    5%  Cum.  Pref 

British  Columbia  4i%  Con.  Debs 1 

CalcutU  Elec  Trams.  Ord 1 

Havana  Else.  Ry.  5%  Bds 

Madras  Elec.  Trams  6%  Cum.  Pref.   . . 

100   5%     ManaosTrams5%Debs 

Mexico  Trams  Common  St  

Do,    5%  Bds    1 

Montreal  Street  Ry.  4J%  Debs.  (1922). .; 
100,  5%'  Rio  de  Janeiro  Tram,  L.&  P.  Myr.  Bds 
100   44%   Toronto  Railway  Co.  4J%  Bds  . 


St  4i% 
5  91% 
..    5% 


St' I  *(% 
100   sK 


4it 

3ttt 
49i 
86i 

7f. 

*,i 
75 


May,  Nov 

Mr.Jly.O.Dec 

Jun,  Dec 

May.  Nov. 

I    Ja.Ap,Jn.O 
Jan,    Jly 

Nov. 
May,  Nov 
I  Apl,  Oct 
Jan.  July 
Jan.  July 
Apl,  Oct 
Jan,  July 
Jan,  July 

Sp.DcMr.Jn 
Sp.Dc.Mr.Jn 
Ja.Apl.Jly.O 
Ja.Ap.jiy.C 
Apl,  Oct 

Jun.  Dec 

Jan.  July 

Jan,  July 

Jan,  July 

Jan,  July 

Fb,M,A,ig.N 

Ja.Apl.Jly.O 

May 

May,  Nov 


Aberdeen  Corporation  ... 

Anglo-Argentine 

Ashton-under-Lyne 

Ayr  Corporation 

Bath  Electric  Trams.  Ltd 
Birkenhead  Corporation., 
t  Birmingham  Corporation. 

Blackburn  corporation  .. 

Blackpool  Corporation  . . 

Blackpool  and  Flejtwood 

Bolton  corporation 

.,         ( Trams 

Bournemouth  —  ^^  Buses 

Bradfc  r i  corporation  .... 

Brighton  Corporation 

_..,...  /Trams.. 

Bristol  Trams  |gu5ej  gjc 

Burmah  E.  Trams  &  Ltg 
Burnley  corporation    ... 

Burton  corporation 

Bury  corporation 

Calcutta  Tramways  Co.  . 
Camborne-Redruth  .... 
Cardiff  corporation  ..... 
Cork  Electric  Trams  CO.. 
Coventry  corporation  . 
Croydon  Corporation  . .  • 
•Derby  Corporation 

Dover  Corporation 

Duhlin  &  Lucan  Railway 

Dublin  United 

Dundee  Corporation  .... 

East  Ham  Council 

Exeter  corporation 

Glasgow  corporation 

Glossop  Trams 

Gloucester  COrpn 

Halifax  COrpn 


Colonial  and  Foreign  Electric  Supply,  &  c 


5]  3/0  Adelaide  Elec.  Supply  6%  Pre!., 

it,  5';;,       \j  .    :■■■„  Ucb;. 

ID  •  ,;.  fcT6%Prel.. 

5  ■  .  Corp.  Ord   . . . 


till  dividend  or  Intareet 


bi't 

6  17    6 

Mar,  Sep 

88i 

5  13    3 

Feb.  Aug 

V 

6    0    0 

69 

7    4  11 

Jan,  July 

341 

Fb.M,Au?.N, 

57 

B  15    S 

Mar,  Sep 

100) 

497 

Feb,  Aug 

77 

6  10    1 

Jun.  Dec 

951 

4  14    3 

Feb.  Aug 

ppiy.  & 

C. 

5,', 

5  13    7 

Mar.  Sept 

lOJt 

4  16    7 

Jun, Dec 

lOJ 

5  14    3 

6ll< 

6  19  10 

May,  Nov 

"tji 

5    1     3 

Mar,  Sept 

9li 

7  12    2 

Ja,Apl,Jly,0 

102i 

4  17    7 

June,  Dec 

101 

4  19    0 

Apl,  0:t 

102 

4  18    0 

Jan.  July 

125lt 

4  15    7 

Ja.Apl.Jly.O 
Jan,  July 

100 

4  10    0 

B7i 
"5 

6    2    S 

May,  Nov 
Jan,  July 
Jan.  July 

88 

6    5    0 

r  Trams 
•"\^  Buses 
Hastings  Elec.  Trams  U).. 

HuddersSeld  Corpn 

Hull  Corporation  .••,-,••■■ 

lllord  District  council 

Ilkeston  corporation 

Ipswich  corporation  . 

IsleolThanetCo........ 

Kilmarnock  corporation . 
Lanarkshire  Trams  CO.  . 

Lancashire  United   

Leeds  corporation  

Leicester  Corporation  ... 

Leith  Corporation  

Lincoln  Corporatioti 

Liverpool  corporation    . 

Llandudno&COlwynBayR 

London  COunty  COuncil 

Lowestoft  corporation  ... 

M  aidstone  corporation . . . 

BlancnesterCOrporaUon  . . 

Nelson  corporation 

Newcastle-on-Tyne  COrpn, 

Nfw[xiitiMoii.)Curpn.... 

N  ,  ;  :   ;     ■'  nwration 

•  r.ttion 


Rotherham  tOi  poradon 
Saliord  Corporation . . . . 
tSheliifld  corporation 


1,832 

49.296 

482 

407 

l',385 
13.273 
1,352 
1,ZI4 


34 

r,i2i 

4.746 

5.056 

r4,224 

1,498 


27  1,358 
26  I  r57,277 
26  I  155 
2.701 

55? 

940 


6,76'i 

1  367 

1,35) 

386 

21.999 

129 

347 

2,348 

49  I 


hS 

13 

IV,'/. 

13 

29 

13 

S74 

12 

233 

25 

152 

12 

9 

12 

^H 

13^ 

16 

2i 

I        6.156 

11,284,533 

5,853 

I        2,206 

16.991 
163,375 
17,082 
15,410 
11,605 


-    Rb39       25 


1.0 10 
2.640 

-         69 
+       283 

2.920 

-    1,303 

675 

+        58 

606 

+ 

74 

433 

581 

177 

+ 

6 

2,109 

+ 

134 

1,830 

+ 

127 

8.878 

+ 

3.176 

+ 

148 

796 

+ 

13 

132 

7 

335 

_ 

40 

44.012 

+ 

175 

205 

_ 

11 

18,317 

+ 

185 

— 

37 

6,564 

+ 

2.103 
6 

Southampton  COrpn.  .. 
nouthend  Corporation. 

South  ShieUls    

£)t'lyb'dgc,Hyde,&c,Jt  B. 
Sunderland  Corporation  . 
Sunderland  District     . . 
Swindon  corporation  .. 
Tyneside  Tram  CO 

Wallasey  corporation  . . 

WalsallCorporatlon  ... 

Walthamr.tow 

Warrrngton  corporation . 

Wrst  Ham  corporation. 

Wif,.in  Corporation    . . 

Wolverhampton  UJrpn.. 

Yorkshlrt.W.R.  Trams  . 


779 
3,783 
2,338 


1,677 
1,139 
5.397 
8,680 
1,478 
728 


1,505 
538 
206 
808 

1,283 
765 

1,011 

3.183 
1.528 
1,085 

1.567 


13,265 
114,640 
115,441 

34.651 

17.603 
r1,651.153 

3.373 
I  33.57.; 
I  12.074 
12,141 
21,047 
13,133 
3,742 

149.892 

7.522 

16.532 

4,678 

84.935 

3,0M 

3,997 

27,339 

606 

20,898 

34,034 

38,315 

8,194 

1,515 

6.326 

12.426 

1.014 

46.162 

41.317 

112.419 

74.836 

4.774 

1.732 


2.644 
225.925 

2,231 
77.654 
10,431 

9.338 
44,354 
31.486 


526 
2,010 

842 
4.033 
2.248 

23 


1.034 

1.579 

22,180 

I—  R44.048 

-      1.705 


+     6,939 


1.026 
3.349 
2,555 
1.593 


21.895 
13,376 
67,146 
115.412 
17.397 
9,790 
B.974 

18.433 
18.631 
2.388 
13.515 
15.806 
17.739 
11,574 

37.995 


-1-          146 
69 

-1-         837 
-    46,812 

88 

+        279 

350 

+     8.262 

-  279 
+      1.8j7 
+          32 

-  679 

+       '771 
4.      I.l4t 

494 

8.2S1 


+     2.53 


+     2.2CI 


(a)  These  comparisons  are  with  the  corresponding  period  ast  year.         Parll 
ru>d"dcsomnlhu.ii.%c  J  Minus  2  day..  "^'T  '  "*•?  ,    J, 

I  lociuu     01  ,.  Compared  with  one  week  more  last  jear. 
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Automatic  Control. 

1  )rRiXG  the  Se.ssioii  a  number  of  Papers  dealing  with  the 
siiliject  of  motor  control  have  been  read,  and  numeroiLS 
dei^triptions  ha^ve  been  given  of  automatic  systems  of  con- 
trol.    In  this  coimtry  the  magnet-switch  system  of  control 
has  not  been  developed  to  the  same  extent  as  in  America. 
In  a  Paper  on,"  The  Power  Supply  of  the  Central  Mining- 
Rand  Mines  Group,"  read  before  the  Institution  of  Electrical 
gineers  earlier  in  the  year,  Mr.  J.  H.  RiDKR  related  that, 
ith  a  view  to  obtaining  competitive  arrangements,  he  sent 
particulars  of  this  sy.stem  of  control  to  a  British  firm,  and 
after  waiting  nearly  five  months  for  a  reply  other  than  an 
)0\vledgment  to  be  received,  the  information  sent  him 
entirely  useless.     We  are  at  a  loss  to  understand  the 
"11    for   such    apathy.     To    all   electrical   engineers    it 
■ly  must  beapparent  that,  sooner  or  later,  in  industrial 
"ol  the  hand-operated  starter  mast  inevitably  give  way 
'lie  automatic  starter.     We  do  not  belittle  the  many 
'iiious   appliances   used   as   adjimcts   to   the  ordinary 
"er,  but  from  every  point  of  view  a  press-the-button-to- 
1 1  argument  appeals  more  strongly  to  lis  than  an  injimc- 
'1  to  wait  on   il,,'   fnvt   r,.,t.)i   till  tlip  niotiir  starts.      We 


regard  the  instructions  to  start  slowly  in  much  the  same 
light  as  the  mischievous  boy,  and  we  are  certain  that  in  the 
long  run  it  is  to  the  manufacturers'  best  interests  to  relieve 
the  operator  of  these  responsibilities.  Automatic  starting 
is  not  a  new  idea.  It  has  long  been  the  standard  practice 
in  electric  traction  and  in  lift  work.  Without  such  control 
it  is  probable  that  heavy  electric  traction  would  have  made 
little  or  no  progress.  The  experience  gamed  m  the  design, 
construction  and  operation  of  controllers  for  the  two 
classes  of  service  just  named  has  enabled  manufacturers  to 
standardise  automatic  and  semi-automatic  control  gear  for 
practically  every  purpose.  Although  both  design  and  con- 
struction are  such  as  to  enable  the  manufacturer  to  guarantee 
proper  performance  irrespective  of  the  skill  of  the  operator, 
it  Is  not  these  things  which  impre.'^s  us  so  much  as  the 
scientific  manner  in  which  the  problem  of  automatic  control 
has  been  attacked.  Industrial  starters  which  depend  for 
their  action  on  the  skill  of  the  operator,  be  this  never  so 
little,  are  defective  in  design.  Manufacturers  and  their 
agents  dub  their  machines  "  fool-proof  "  when  such  machines 
are  less  defective  in  a  certaui  respect  than  those  made  by 
their  competitors.  We  feel  that  this  is  not  a  strong  selling 
pouit,  and  we  are  certain  that  such  fiip])ancy  adds  nothing 
to  the  dignity  of  the  profession. 


The  Northumberland  Clause. 

Attempts  are  made  from  time  to  time  by  gas  companies 
to  have  the  above  Clause  mserted  in  Promional  Orders 
and  BilLs  relating  to  electricity  supply.  The  latest  attempt 
has  reference  to  the  Order  empovvermg  the  Corporation  of 
Southampton  to  supply  in  certain  districts  bej'ond  their 
present  area.  The.  object  of  the  Northumberland  Clause 
is  to  prevent  an  undertaking  from  coming  seriously  ujwn 
the  rates,  and  the  method  by  which  this  end  is  sought  to  be 
attained  is  by  providuig  that  at  intervals  of  a  certain 
numlier  of  years — say,  three  years — the  position  is  to  be 
coiLsidered,  and  if  the  undertaking  is  not  paying  its  way  the 
prices  are  to  l)e  raised  in  order  to  supply^the  needful  jirofit. 
iVs  regards  the  application  of  such  a  clause  to  an  existing 
undertaking,  we  think  that  the  general^view  must  be  that 
tiiis  should  be  tjuite  unnecessary.  In  a  going  concern  the 
general  policy  of  the  management  should^bc  such  as  to 
ensure  profitable  working,  and  if  this  profitable  working 
does  not  arise  in  the  ordinary  course  of  things  it  is  not  likely 
to  be  ])rf;vided  by  any  such  clause.  In^the  case  of  new 
undertakings  there  may  be  some  excuse  for  the  idea  that 
the    iPii'iciiilfs    uiidcrlviim    the    Xorthuinberland    Claase 
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should  be  enforced.  It  is  very  natural,  if  a  profit  is  not 
being  obtained,  for  a  timid  management  to  seek  the  remedy 
of  raising  prices.  It  does  not  by  any  means  follow,  how- 
ever, that  this  remedy  will  give  the  desired  result.  If  prices 
are  raised,  an  almost  ine%'itable  effect  is  the  curtailment  of 
sale.s,  and  it  may  well  happen  that  the  fuial  result  will  be 
imsatisfactory.  Xot  only  may  it  happen  that  the  increase 
in  revenue  through  higher  prices  will  not  be  sufficient  to 
compensate  the  decrease  in  sales,  but  there  is  every  hkeli- 
hood  that  the  gro^vth  of  the  business  will  J)e  seriously 
menaced.  It  is  tliis  fact  more  particidarly  which  is  often 
forgotten.  We  are  afraid  that  in  these  cases  the  Board  of 
Trade  is  too  ready  to  listen  to  the  argument  of  gas  com- 
panies who  very  naturally  desire  to  see  the  clause  included 
in  all  provisional  electric  hghtmg  orders.  At  all  events,  it 
was  amiounccd  during  the  proceedings  in  the  Southampton 
order  that  the  East  Grinstead  and  Connah's  Quay  orders 
had  also  been  burdened  with  the  clause.  The  initial  period 
laid  down  by  the  clause  is  not  sufficiently  long  to  enable 
the  owners  of  small  municipal  electricity  works  to  put  the 
undertaking  on  a  paying  basis,  but  in  our  view  the  most 
objectionable  feature  is  that  it  checks  the  development  of  a 
power  load.  Most  modern  factories  use  the  electric  drive, 
but  before  entering  into  an  agreement  for  the  supply  of 
electrical  energy  manufacturers  must  be  assured  of  a  cheap 
supply  for  a  number  of  years.  Power  agreements  are 
frequently  for  five,  seven,  or  even  ten  years,  but  how  can 
undertakers  burdened  with  the  Northumberland  Clause 
entertain  agreements  of  this  sort  ? 


The  Small  Central  Station. 

The  really  small  central  station  bristles  with  problems  of 
ail  lands,  because  we  are  faced  with  the  necessity  of  pro- 
vidmg  a  supply  with  the  minimum  possible  amoiuit  of 
capital  and  the  lowest  possible  rimning  costs,  and  this  with 
plant  which  is  expensive  per  kilowatt  and  must  be  compara- 
tively inefficient  as  compared  with  that  which  is  used  in 
large  stations.  Yet  there  are  any  number  of  small  to\«is 
or  large  villages  with  a  few  thousand  inhabitants  in  which 
the  advantages  of  electricity  supply  are  desired.  The 
position  is  rendered  much  more  difficult  in  this  coimtry  than 
on  the  Continent,  where  it  is  realised  that  it  is  better  to  have 
a  supply  merely  during  the  hours  of  darkness  than  to  render 
a  supply  impracticable  by  insisting  on  a  24  hour  supply  per 
day.  If  we  could  only  bruig  ourselves  to  adopt  the  more 
elastic  methods,  both  of  control  and  of  equipment,  which 
i.s  permitted  in  other  countries,  electrical  methods  would 
certainly  receive  an  impetus  in  Great  Britain.  In  this 
connection  we  reproduce  a  Paper  in  abstract  by  Prof.  H. 
BoHLE  on  the  "  Unpply  of  Electricity  for  Small  Towns  in 
South  Africa."  The  figures  which  Prof.  Bohle  puts  for- 
ward will  lie  generally  familiar  to  our  readers,  but  we  may 
call  attention  to  the  special  devices  whicli  he  has  used  in 
order  to  avoid  the  use  of  pilot  wires. 


FR(i.m  the  point  of  view  of  ultiinate  financial  success  it  is 
eH-Hcntifil  tliiit  the  mpitnl  expenditure  in  such  cases  should 
be  rut  down  to  the  irreducible  minimum  ;  othenvise  the 
capital  ,harK...M  l.i-.'otn.- mkI,  a  predoniin.int  factor  thai  it  is 


difficult  to  put  the  undertaking  upon  a  profit-makuig  basis. 
In  such  cases  the  chance  of  bemg  able  to  produce  any  large 
number  of  vmits  per  amuim  per  kilowatt  uistalled  is  some- 
what remote,  and  it  is  a  difficult  matter  to  find  consumers 
who  will  really  lead  to  a  good  load  factor.  In  some  cases 
the  situation  is  more  fortunate,  and  we  have  seen  load 
curves  of  small  stations,  more  particularly  m  America, 
which  would  make  the  engineers  of  a  purely  lightmg  plant 
m  this  country  quite  envious.  Doubtless  more  can  be  dene 
at  the  present  day  than  formerly  to  improve  matters  by 
mducing  consiuners  to  use  such  de\ices  as  electric  flat  irons, 
which  are  not  out  of  the  question  e\en  on  a  somewhat  high 
tariff  ;  and  we  also  think  that  much  more  might  be  done  to 
encourage  consmuers  bj-  means  of  contract  tariff's,  as  is  very 
usual  on  the  Contment.  Li  conclusion  we  would  express 
the  view  that  every  small  station  of  tliis  kind  should  be  put 
down  with  the  idtimate  idea  in  mind  that  a  bidk  supply  will 
be  available  sooner  or  later,  and  that  provision  should  be 
made  in  the  designs  so  that  such  a  supply  can  be  utilised 
when  the  time  comes — to  which  we  all  look  forward — when 
a  bulk  supply  will  be  available  m  most  parts  of  these  islands. 


Engineering  Development  in  China- 

We  do  not  think  it  is  sufficiently  realised  at  the  present 
time  what  an  enormous  openijig  there  should  be  in  engineer- 
ing development  m  China  ui  the  near  future.     For  this 
reason  we  are  glad  to  see  that  Mr.  Dennison  has  been 
emphasising  the  matter  before  the  Leeds  Chamber  of  Com- 
merce.    There  is  no  question  that  there  are  vast  poten- 
tialities in  Chma ;  the  nation  has  been  gradually  awaken- 
iiig  during  the  last  few  years  to  the  desirability  of  utilising 
its  resources,  or  at  least  allowing  other  nations  to  develop 
these  resources  without  regardmgsuch  individuals  as  foreign 
dexdls  to  be  excluded  at  all  cost.     It  must  be  rememberetl 
that  this  large  country  is  not  simply  one  that  is  half  devel- 
oped from  the  enguieering  pomt  of  view,  or  one  m  which 
mistakes  of  an  engineering  character  have  to  be  rectified  or 
accepted  because  they  cannot  be  put  right.     It  is  fortunately 
a  case  of  starthig  with  a  clean  slate  in  a  country  which  nuist 
inevitably  develop  to  a  large  extent  before  so  very  many 
years  have  passed.     From  every  point  of  view,  therefore, 
our  financiers  and  our  enguieers  should  keep  their  eyes  open 
to  these  possibilities,  and  the  Government  should  give  ever) 
assistance  with  the  consular  service.     Somethuig  has  beer 
done  by  the  British  Engineers  Association,  but  apart  fron 
directing  a  pohcy  it  is  necessary  that  manufacturers  shouli 
be  prepared  to  handle  schemes  actively.     It  is  impossible  fc 
one  firm  to  do  all  that  is  necessary,  but  there  is  a  good  doa 
to  be  said  in  favourof  the  idea  put  forward  by  Mr.  Denniso: 
that  a  munber  of  firms  should  combine  so  as  to  carry  ou 
the  many  schemes  that  woiUd  be  required.      Here  nf;:vir 
however,  it  is  a  case  of  combination  for  mutual  bcncfii 
which  idea  seems  to  be  so  distasteful  to  the  British  niiui 
111  individual  effort  and  poor  returns. 


Royal  Listitution.     At  a  j;ciicnil  mcciMif?  of  the  nicmber;' 
hclil  1.11  the  .")lh  inst,,  the  niiinuncrs  reported  that  thev  ha  j 
n-clocied   Sir   .James    Dewar,    M.A.,    iJ.Sc,    LL.l).,    F.H..* 
Kullcrian  professor  of  chemistry,  for  a  period  of  three  ycais. 
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The  Inventions  Board. — Admiral  of  the  Fleet  Lord  Fisher 
of  Kilverstoue,  G.C.B.,  O.M.,  G.C.V.O.,  LL.D.,  has  been 
appointed  Chairman  of  the  Inventions  Board  which  is  being 
established  to  assist  the  Admiralty  in  co-ordinating  and 
encouraaing  scientific  effort  in  its  relation  to  tlie  recjuirements 
of  the  Naval  Service. 

International  Engineering  Congress,  1915. — A  small 
booklet  outlining  the  arrangements  that  have  been  made  for 
holding  this  Congress  at  San  Francisco  in  September  has  been 
issued  and  obtainable  on  application  to  Mr.  W.  A.  Cattell, 
secretary.  International  Engineering  Congress,  417,  Foxcroft- 
building.  San  Francisco. 

The  Late  Mr.  Spagnoletti. — At  the  funeral  of  the  late  Mi-. 
C.  E.  Spagnoletti,  honorary  member  and  past-president  of  the 
Institution  of  Electrical  Engineers,  which  took  place  at  West 
Hampstead  Cemetery  last  Friday,  Sir  William  Crookes  (presi- 
dent of  the  Royal  Society)  was  present,  and  the  Institution  was 
represented  bv  Sir  John  Snell  (president).  Prof.  Carev  Foster, 
F.R.S.,  Dr.  S."P.  Thompson,  F.R.S.,  Mr.  J.  E.  Ivingsbmy,  Mr. 
Roger  T.  Smith,  ilr.  H,  Hirst  and  Mr.  P.  F.  Rowell  (.seci-otary). 

Gyro-Compass  in  the  American  Navy. — According  to  the 
■ "  Scientific  American,"  gyro-compasses  have  now  been  in- 
stalled on  20  battleships,  one  armoured  cruiser  and  15  submar- 
ines of  the  United  States  Navy,  and  it  has  recently  been  decided 
to  instal  master  compasses  in  duplicate  on  all  battleships  of 
the  '■  Delaware  "  and  later  classes.  Special  attention  is  being 
paid  to  the  instructions  of  officers  and  men  in  the  care  and  use 
of  these  compasses  by  sending  them  for  a  month's  instruction 
at  the  New  York  Navy  Yard  or  at  the  works  where  the  com- 
passes are  made.  The  Bureau  of  Navigation  also  maintains 
with  the  Atlantic  fleet  two  chief  gunners  who  have  been  specially 
trained  as  gyro-compass  experts,  their  duty  being  to  inspect 
and  adjust  the  compasses  and  give  instructions  in  their  use. 

Standardisation  of  B.A.  Screws. — The  standardisation  of 
B.A.  screws,  taps  and  dies,  and  gauges,  has  been  before  the 
Small  Screws  Sub-Committee  of  the  Engineering  Standards 
Committee  for  some  time,  and  though,  on  account  mainly  of  the 
difficulty  of  finding  satisfactory  methods  for  the  standardisation 
of  the  small  screws  and  gauges,  no  definite  decisions  have  been 
taken,  yet  certain  provisional  conclusions  have  been  reached 
which  have  enabled  the  National  Physical  Laboratory  to  issue 
a  tentative  list  of  dimensions  which  there  is  reason  to  believe 
may,  at  the  present  juncture,  be  of  service  to  persons  using  the 
screws  and  may  as.sist  in  obtaining  interchangeable  work.  The 
Laboratory  is  prepared,  pending  an  authoritati\e  decision  on 
the  matter,  to  certify  screws,  &c.,  which  fall  within  the  limits 
suggested. 

Electrolytic  Disinfecting  Fluid  at  Poplar. — The  demand  for 
the  electrolytically  iiiaimfactured  disinfecting  fluid   made  by 
the  Borough  Council  of  Pojjlar  has  been  steadily  growing  since 
the    plant   was    installed   nine   years   ago.   necessitating   the 
opening  of  six  additional  distributing  depots.     Several  im- 
provements have  been  introduced,  notably  in  connection  with 
the  prevention  of  "  creeping  "  from  the  electrodes  of  one  cell 
to  tlio.se  of  another.     This  is  caused  by  the  presence  of  metal  in 
the  .slate  of  the  cells,  and  it  sometimes  used  to  lead  to  erosion 
and  eventually  to  a  dead  short-circuit.     The  present  cells  are 
of  cartlii'iiware,  tliough  several  firms  of  potters  declined  to 
undertake  their  manufacture,  saying  that  the  baking  would  be 
a  failure.     Finally  they  were  made  by  a  firm  in  the  Borough, 
under  the  siipervi.sion  of  the  medical  officer  of  health,  and  they 
t  arc  found  to  be  .satisfactory  if  propcily  glazed.     If  the  glazing 
is  defective,  the  fluid  may  soak  in  and  still  cause  erosion  even 
'  "I  'Jirthenware.     The  latest  typ<!  of  double  cell,  however,  is 
1  of  slate,  and  of  such  a  form  as  to  prevent  creeping 
'ly.     The  succes.s  of  the  work  has  been  so  much  appre- 
:  '  iiled  that  jdants  have  now  been  supplied  to  Guernsey,  Gates- 
I  head,  Finland.  Buenos  Ayres  and  Rangoon,  while  at  Ports- 
1  month  it  is  inten<led  to  inaniifaftiire  the  fluid  from  .sea  water. 
Influence  of  Gases    on  the  Emission  of  Electrons  and 
Ions   from    Hot    Metals. -A  Paper  dealing  uilh  this  .subject 
lead  recently  before  the   lioyal  Society  by  Prof.  0.   \V. 
nelson.     Ah   is    well   known,   the   tliennionif   saturation 


current  i  is  expressed  accurately  and  quite  generally  over  wide 
ranges  of  temperature  by  the  equation,  i=ATie~''/^.  In  the 
case  of  metals,  in  particular,  the  equation  is  satisfied  when  the 
metals  ai'e  contaminated  bv  the  presence  of  a  gaseous  atmos- 
phere, as  well  as  when  the  sm'faces  of  the  piu'e  metals  are 
tested.  In  general,  however,  the  effect  of  the  contaminating 
gas  is  to  cause  large  changes  in  the  values  of  the  constants  A 
and  b.  The  changes  which  are  thus  brought  about  in  these 
constants  are  considered  in  the  present  Paper.  So  far  as  it  may 
be  considered  reliable,  the  available  evidence  shows  that  A 
and  b  for  a  given  metal  always  change  together  in  such  a  way 
that  the  change  in  log  A  is  proportional  to  the  change  in  b. 
This  linear  relation  is  very  closely  satisfied  by  the  results  of 
aU  Langmuir's  observations  with  tungsten,  for  which  substance 
different  gases  change  A  by  as  large  a  factor  as  10^".  A 
similar  relation,  with  an  almost  ecjual  coefficient  of  proportion- 
ality, is  required  by  the  best  observations  on  the  negative 
emission  from  platinum.  In  the  case  of  tungsten,  contaminants 
cause  an  increase  in  A  and  b,  whereas  with  platinum  a  diminu- 
tion occurs.  All  the  known  data  jjoint  to  the  existence  of  a 
similar  law  governing  the  steady  emission  of  positive  ions  from 
platinum.  By  applying  thermodynamic  considerations  to  the 
emission  of  electrons  from  contaminated  surfaces,  it  is  shown 
to  follow  from  the  linear  relation  between  log  A  and  b,  that  the 
contact  potential  difference  between  the  pure  and  the  con- 
taminated metal  is  of  the  form  a„(l — aT),  where  the  constant 
a„  has  opposite  signs  for  tungsten  and  platinum,  and  a  has 
approximately  the  same  value  for  both  metals.  T  is  the 
absolute  temperature. 

City  and  Guilds  of  London  Institute. — The  report  of  the 
Council  for  the  year  li)l-i  states  that  the  entry  of  students  and 
candidates  for  the  session  ended  July,  1914,  was  well  main- 
tained and  in  some  dii-ections  the  increase  of  previous  years 
was  continued. 

At  the  City  and  Guilds  Engineering  College  there  were  411  students 
taking  the  regular  course,  against  429  in  the  previous  session,  the  decrease 
being  due  to  the  transfer  of  the  chemical  department  to  the  Royal 
College  of  Science  ;  at  the  Technical  College,  Finsbury,  there  were  194 
regular  day  students  against  177  in  the  previous  session,  and  140  in  the 
1912  session.  The  number  of  Papers  .submitted  by  candidates  at  the 
examinations  of  the  department  of  technology  held  througliout  tlie 
Kingdom  increa.sed  from  21,878  to  23,119.  The  war  has  had  a  marked 
effect  upon  the  entries  for  the  current  session  and  both  day  and  evening 
classes  in  all  subjects — science,  technology  and  applied  art.  The  total 
students  in  March  last  were  405,  against  60.")  for  191314,  the  main 
decrease  Iwing  in  the  second  and  third  year  students.  There  are 
633  members  of  the  staff  and  past  and  present  students  of  the  City  and 
Guild's  Engineering  College  in  His  Majesty's  Forces,  the  imraber  for  the 
City  and  Guilds  Technical  College.  Finsbury,  being  206. 

In  the  repoit  of  the  Chairman  of  the  Council  (Sir  J.  Wolfe-Barry)  it  is 
stated  that  the  College  piofcssors  ha\e  Keen  consulted  more  or  less 
informally  on  several  engineering  prolilrms  nl  imlilary  importance  which 
have  arisen — in  one  case  a  class  lor  ailviuir.  il  wm  I,  in  structural  engineer- 
ing was  suspended  at  short  notice  to  rii:il.l.  i  h.  l.rUirer  to  carry  out  an 
urgent  piece  of  work  in  the  West  nf  Knulund  for  the  miblary  authorities. 
Prof.  Meldola  has  rendere<l  valuaMc-  serviirs  in  ((iniiection  with  the 
proposal  to  establish  on  an  adeipiate  fixiting  the  IJritish  dye  manu- 
facturing industry.  The  Council  urge  on  the  members  of  the  Institute 
and  the  (.'orporation  and  all  Livery  Companies  the  importance  of  carrying 
on  and  maintaining  in  the  highest  state  of  elliciency  the  work  which  the 
Insliiiiir  W.I-  established  to  conduct,  especially  at  a  time  when  new 
iiidn-i  rill  |in.lil.ms  are  constantly  arising  which  rcfiuire  the  aid  of  highly 
trainiil  -■  iiiil  ilie  workers. 

In  the  report  of  the  IJelegacy  of  the  City  and  (guilds  Engineering 
College;  it  is  stated  that  the  College  was  attended  during  the  session  by 
.'532  .students,  compared  with  570  in  1912-13  and  589  in  101112,  Progress 
is  being  maile  towards  the  |)rovision  of  the  equipment  and  in  the  re- 
distril)ulion  of  the  work  of  the  old  civil  engineering  de])artment,  now 
reconstituted  into  two  .separate  departments — mec!iani(;al  engineering 
and  motive  iiower,  and  civil  engineering  and  surveying.  The  diploma 
of  Associate  of  the  City  and  Guilds  Institute  was  awarded  to  82  matricu- 
lated third-year  students  against  84  in  the  previous  year.  The  Siemens 
Memorial  Medal  and  premium  for  the  students  of  greatest  merit  in 
electrical  engineering  was  awarded  to  Mr.  S.  Neville,  the  IJramwell 
Medal  in  civil  and  mechanical  engineering  to  Mr.  .).  IJ.  Faber,  and  the 
Henrici  .Medal  in  Mathematics  to  .Mr.  A.  G.  Tapsti^r.  Last  year  33 
students  of  the  College  obtained  the  degree  of  H.Sc.  (lOng.)  in  the 
rniversity  of  London.  18  in  Honours.  The  students  at  the  Technical 
College,  Finsbury,  numbered  1.52  against  194  in  1913-14.  At  the  elo.se 
of  the  session  certiHeales  w(;re  awarded  to  01  students  against  57  in  the 
[ireviouH  year  ;  two  in  civil  engineering,  30  in  mechanical  engineering,  21 
in  electrical  engineering  and  8  in  chemistry.  The  evening  department 
of  the  College  was  attended  by  170  students,  compared  with  221  in  the 
previous  session. 
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Current  Topics. 

Subjects  of  current  interest  dealt  with  in  this  issue  include 
the  following : — 

Dr.  C.  C.  Garrard,  in  an  article,  deals  with  apparatus  for  protecting 
electrical  machinery  against  abnormal  electrical  conditions  (p.  506). 

Jlr.  R.  Bossom  contributes  some  "  Notes  on  the  Uses  of  Mercmy 
Type  Electrolytic  ileters  ""  (p.  516). 

A  Paper  was  recently  read  by  "Six.  A.  L.  Tackley.  before  the 
Institution  of  Electrical  Engineers,  on  "•  The  Mathematical  Relatiou- 
sliip  between  Flux  and  Magnetising-C'urrent  Waves  at  High  Flux 
Densities."'     We  reproduce  this  Paper  in  part  (p.  511). 

We  also  give  an  abstract  of  a  Paper  on  "  The  Supply  of  Electricity 
for  Small  South  African  Towns."  by  Prof.  H.  Bolile  (p.  .501). 

At  the  annual  general  meeting  of  the  British  Science  GuUd.  Su- 
WiUiam  Ramsay  delivered  an  address  on  the  "  National  Organisa- 
tion of  Science  "  (p.  521).  We  deal  -with  this  subject  in  our  leadmg 
article  (p.  514). 

Legal. — The  hearing  of  the  Osram  Lamp  Works'  action  against 
Pope's  Electric  Lamp  Co.  has  been  continued  during  the  past  week, 
and  is  rejiortcd  on  ]).  524. 

Parliamentary. — The  proceedings  of  the  Parliamentary  Committees 
who  have  considered  the  Southampton  Corporation  Provisional  Order 
and  the  Stalybridge.  Hyde.  Mossley  and  Dukinfield  Tramways  and 
Electricity  Boards  Bill  are  reported  on  p.  525. 

Companies'  Meetings  and  Reports. — Meetings  of  Crompton  &  Co., 
Greenwood  &  Batley  and  the  Singapore  Elec.  Tramways  are  re- 
ported :  and  the  directors'  reports  abstracted  include  those  of  the 
Caije  Tow7i  Consolidated  Tramways  and  Land  Co.,  Chili  Telephone 
(•„   ,,,,1  (iM-i-vA  Electric  Co.  (pp.  531-.532). 


OBITUARY. 


Killed  ix  Actios. — We  regret  to  record  the  death  of  Major  H.  H. 
Chapman,  of  the  10th  Battalion  Dm-ham  Light  Lifantry,  who  has 
been  killed  in  action  in  France.  Deceased  was  the  eldest  son  of  the 
late  Capt.  Abel  H.  Chaijman,  formerly  19th  Hussars,  and  chairman- 
director  of  Messrs.  Clarke,  Chajunan  &  Co.'s  works,  Ciatesliead-on- 
Tyn<\  Major  Chapman  was  etlucated  at  Uppingham;  he  entered 
the  company's  works  m  1891  and  became  director  in  1893.  He  was 
keenly  interested  in  a  volunteer  corps  of  the  1st  Durham  Royal 
Engineers  raided  in  the  works,  of  which  he  became  Major,  and  re- 
signed with  that  rank.  He  was  a  member  of  the  Xorth-East  Coast 
Institution  of  Engineers,  also  a  member  of  the  Institution  of  Xaval 
■  Architects  and  Jlarine  Engineers.  On  tlie  outbreak  of  the  war  he 
volunteered  his  services,  uliich  were  accepted;  he  was  ai>pointed 
Major  of  the  10th  Battalion  Durham  Light  Infantry  Force,  which 
went  out  to  France  in  May,  and  he  was  killed  in  action  on  June  27. 
He  leaves  a  widow  and  three  daughters. 

We  also  rtgret  to  record  the  death  of  Lieid.  H.  B.  Phillimore, 
A.M.LC.E.,  8th  Argyll  anl  Sutherland  Highlanders  (T.F.),  who  died 
on  the  15th  Jime  of  wounds  received  in  action  in  Frame. 


PERSONAL. 


Mr.  .J.  .She))herd.  w))0  for  the  past  13  years  has  been  witli  the 
London  Coimly  Council  Tramways  Deiiartment,  mid  for  eight  years 
was  chief  assistant  electrical  engineer  to  the  Council,  is  terminating 
his  engagement  so  as  to  practice  as  a  consulting  engineer  with  Jlr. 
T.  S.  Watney,  under  the  style  of  Shepherd  &  Watney,  at  32,  33  aid 
34,  Greek-street  Chambers,  Park  Row,  Leeds. 


APPOINTMENTS  VACANT  AND  FILLED. 


The  Municipal  Council  of  Sydney  (X.S.W.)  invite  applications  fur 
the  position  of  deputy  general  manager  of  the  electricity  supply 
depurlinent.  Applicants  must  have  hod  thorough  training  as  an 
iiiL'inecT,  I'Xperienee  in  design  and  operation  of  large  electric  supply 
.-y.!  riiiv,  of  disl  ribul  ion  of  e.h.t.  current  over  large  areas,  &c.  .Salary 
tii.'i<i.  lihiiiL'  lo  £700  per  annum.  .■\]>plieations  to  the  town  clerU 
'Ml  II...  II.  \,  l.iiii.  Town  Hall,  Sydney,  X.S.W.,  by  Sept.  I."!. 
''. 
riis  are  re(|uired  in  Birmingham  Corporalio-i 

•' M'l'ly  il' |.-.iliii(iit  for  llie  jHTlod  of  the  war.      Experience 

uiil.  [..■.iiy  iiiiivirlers  iiiid  Hloingi-  liallci  ies  es,sential.  Applications 
'■■  'I..  .■•  .1..  III... I  .-nt;;!  ,,i  niid  manager.  ."Mr.  R.  .A.  Cliullocli.  14, 
' '  "'lierli«emeiil. 


.An  experienced  man  with  good  commercial  and  technical  laiow- 
ledge  is  required  to  take  charge  of  electrical  uistrument  department 
in  Glasgow.     See  a^veriisernenl. 

An  advertiser  requires  an  electrician  to  supervise  the  carrying  out 
of  contracts  for  lightmg,  telephones,  &c..  on  an  estate  near  London. 

A  resident  engmeer  is  required  to  take  charge  of  pumps,  electric 
lighting,  &c.,  at  Bucks  County  Asylum.  Commencing  salary  £165 
(less  £45  for  house,  &c. ).  Applications  to  the  Clerk  of  the  AsyUuus 
Committee,  Aylesburj",  by  noon  Julj'  17. 

Leek  Urban  Coimcil  require  a  chief  assistant  electrical  engineer. 
Commencing  salary  £120.     Applications  to  the  Clerk  by  Jvdy  12. 

Jlr.  S.  C.  Laws,  of  Loughborough  Teclinical  Institute,  has  been 
appointed  Principal  of  the  Wigan  Mming  and  Technical  College. 

Mr.  R.  H.  Balfour  has  been  appointed  chief  engineer  of  the  Mon- 
treal Electrical  Commission. 


INSTITUTIONS  AND  SOCIETIES. 


Society  of  Arts. — This  Society  has  airanged  for  Prof.  Vivian  1!. 
Lewes  to  give  three  special  lectures  on  "  Modern  Munitions  of  War  " 
at  4:30  p.m.  on  Wednesday  afternoons,  .Jidy  7th,  14th  and  21st.  The 
first  lecttwe  will  deal  with  "  Gims  and  PropeUauts,"  the  second  with 
■'  Alines,  Shells  and  High  Explosives,"  and  the  third  with  "  Poison 
Gases  and  Incendiary  Bombs."  The  lectures  will  be  open  to  all 
Fellows  of  the  Society,  who  can  admit  their  friends  personally,  or  by 
the  usual  tickets.  Tickets  will  also  be  issued  gratuitously  lo  any 
persons  mterested  m  the  subject  who  may  apply  to  the  secretary. 


EDUCATIONAL  NOTES. 


University  of  Manchester. — In  the  faculty  of  science  complete 
courses  of  study,  extending  over  three  yeare,  are  arranged  for  the 
university  degrees  in  civU,  mechanical  and  electrical  enguieei'ing. 
There  are  good  facilities  for  Research  and  practical  work.  The  (■i\'il 
and  mechanical  engineering  laboratories  have  been  recently  equipped 
with  new  plant  and  apparatus.  The  electrical  engineermg  laboratojry 
Ls  lioused  in  a  new  luiildinir.     The  session  commences  on  October  7  th. 

Manchester  Municipal  School  of  Technology.— The  1915  session 
will  open  on  Oct.  5,  and  matriculation  and  entrance  examinaticms 
will  be  held  in  JiUy  and  September.  Complete  courses  of  instruct!  or 
are  provided  in  mechanical,  electrical  and  sanitary  engineeriifig 
chemical  and  textile  industries,  architecture,  &c.  Prospectuses 
giving  complete  particulars  of  tlie  courses  leading  to  the  Manches'te 
University  degrees  m  the  faculty  of  technology  can  be  obtained  fre. 
on  application. 

University  of  London,  University  College.— The  following  award 
have  be<Mi  made  in  the  Fuculiv  of  Engineeruig  : — 

Archibald  P.  Head  Medal  and  Prize  :  B.  C.  Drummond.  Studentst'n 
in  Heating  and  Ventilating  Engineering  :   G.  F.  Mitchell. 

Engineering  Diplorias. — E.  E.  Barnard.  J.  R.  D.  Bushell,  P.  L.  Capp 
T.  C.  Chua,  H.Foad,  G.  K.  Pillai  and  !>.  L.  Wong,  Civil  and  ilimicipal 
P.  W.  Baker.  H.  N.  Charles  and  B.  C.  Dmnnmoud.  Meehauical.  Xi 
Capper  and  Mr.  Diunnnond  secured  their  diplomas  with  distinction. 

Bradford  Technical  College.-  At  this  college  there  are  diploid 
courses  in  civil,  nuchanical  and  electrical  engineering,  power  gener/ 
t  ion  and  t  ransmission,  &c.  Full  courses  are  also  offered  in  all  branc'h 
of  the  textile  industries,  including  dyeuig.  There  are  well-cquip) .w 
laboratories  and  good  facilities  for  practical  and  research  work.  ,T 
terms  connnence  September,  January  and  April.  Prospectus 
giving  full  particidai's  of  courses,  &c.,  will  be  sent  post  free  V 
ajiplicaf  ion.  } 

ARRANGEMENTS  FOR  THE  WEEK. 


FRIDAY,  July  16  th. 

Tka.mw.ws  and  l.HiUT  Railways  Association. 
10:30  a.m.     Annual  Cungre.'is  at  the  Institution  of  Civil  Engine<f| 
Great  tieorge-stivrl.  Westminster.     Agenda:    Annunl  Ceiie 
Meeting   and    Papers   on    "Glimpses   into   the   Obvious," 
A.   V.     Mason,    on     "  Tramways     During    War    Time." 
.1.  W.  Bugdnle  ;  and  nn  "  Electric  Hatterj-  Vehicles  as  Adjun<| 
lu  Trimiwuvs."  bv  W.  H.  L.  Watsi.n. 


ENGINEERING  INSTITUTIONS    VOLUNTEER   TRAINING  CORPS. 
Officer  Commanding,  Lieut. -Col.  C.  B.  Clay,  \'.D. 
The  following  orders  hiiM'  been  issued  for  the  week  ending  July  I'tWl 
On  Mondays. Wednesdays  and  Fridays,  Drills  nt  0:30 p.m.  and  7:30|t' 
Teclinical  instruction  will  be  given  by  instructors  of  the   IjOII' 
Klcclrical  I'^ngineers  for  one  honr  on  Monday  and  Friday,  and  sqi 
and  platoon  instrncti.ni  for  one  hour  on  Wednesday.     On   Fri.  >  . 
company  and  squiid  drill. 
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THE   SUPPLY    OF   ELECTRICITY  FOR  SMALL  SOUTH 
AFRICAN  TOWNS.* 

BY  H.   BOHLE. 

Sutnmanj. — The-  author  discusses  in  a  general  way  the  question  of 
■  l.ctricity  supply  for  small  towns  in  South  Africa,  t;oing  on  to  the  con- 
-uleration  of  the  choice  of  system,  plant,  network,  &c.  Special  attention 
is  oiren  to  the  measurement  of  feeder  voltage,  switching  of  street  lamps 
and  method  of  chargizig.  In  conclusion,  the  author  gives  particulars  of  a 
typical  undertaking  at  Stellenbosch. 

General  Considerations. — During  the  last  12  months  considerable 
activity  has  been  witnessed  throughout  the  Union  as  regards  the 
supply  of  electricity  for  small  commmiities.  A  large  number  of 
small  towns  and  even  villages  have  either  work  of  this  nature  in  hand 
.>r  have  carried  it  out  already,  or  are  contemplating  it.  The  coudi- 
•ions  of  supply  are,  of  course,  entirely  different  from  those  in  Europe. 
I  tm-  comitrv-  towns  and  viUages  are  very  small  and  the  distances 
:  n-tween  them  verj-  great.  It  is,  therefore,  impossible  for  one  power 
ration  to  supply  a  number  of  commimities  except  in  isolated  cases, 
nd  each  mimicipality  must  build  a  station  of  its  own.  Such  supply 
:ndei-takings  will,  therefore,  alwaj'S  be  small,  seeing  that  practically 
'1  town-  has  a  population  exceeding  7,000  inhabitants,  and  many 
a-dly  more  than  2,000.  The  size  of  the  plant  is  consequently  also 
!  iiited  and  wiU  scarcely  exceed  200  kw.  It  n\ust  be  added  that  little 
"1  mufacturing  goes  on  in  any  of  these  towns,  which  would  necessi- 
tate the  installing  of  many  motors.  I  doubt  wlictlier  for  agricul- 
tural purposes  electric  power  will  ever  be  used  to  any  extent,  since 
most  farms  are  at  considerable  distances  from  the  towns,  and  the 
little  power  rec{uiiecl  would  not  justify  the  transmission  over  long 
lines.  Power  is  chiefly  wanted  for  lightmg  purjioses,  with  a  little  for 
rooking  and  heating.  It  is  certain  that  for  the  latter  purpose  the 
wants  will  materially  increase  in  the  future,  especially  if  current  can 
be  suppbed  at  a  reasonable  cost.  We  must  also  remember  that  our 
tiark  days  are  few  in  number,  and  may  be  considered  non-existing, 
V  hile  the  daj-light  even  in  winter  lasts  tiU  nearly  six  o'clock  and  in 
summer  till  eight  and  longer.  Moreover,  people  in  this  part  of  the 
world  go  to  bed  early,  and  after  11  o'clock  little  light  is  wanted,  even 
ill  the  streets.  Then  we  must  remember  our  bright  moonlight 
nights,  when  artificial  street  lighting  is  unnecessary.  Adding  to 
this  the  high  price  of  fuel,  whatever  its  nature  may  be,  which  m 
-I'lne  cases  has  even  to  be  carted  for  miles  after  it  leaves  the  railway 
■:.ition,  it  will  be  obvious  that  in  this  coimtry  electricity  cannot  be 
"Id  at  European  figures.  Fortmiately,  this  disadvantage  is  largely 
iimterbalanced  bj'  the  greater  buying  capacity  of  tlie  South  African, 
one  person  being  about  ecjual  to  two  Europeans. 

Choice  of  System. — The  chief-  consideration  with  regard  to  the 
choice  of  system  is  that  the  total  annual  costs  must  be  a  minimum. 
The  cost  of  e(iuipment  should  be  kept  as  low  as  possible,  but  it  must 
be  remembered  that  the  cheapest  plant  is  not  always  the  most 
■ '  iinomical.  To  keep  dowTi  the  nmnmg  costs  the  work  of  the  day  is 
-ually  carried  out  in  one  shift,  which,  of  cour.se,  necessitates  the 
mployment  of  a  secondarj'  battery  and  settles  the  tj^ie  of  plant, 
Avhich  must  be  of  the  direct-current  class.  For  very  small  towns 
t  he  author  advocates  the  use  of  a  220-volt  two-wire  system,  but  for 
the  majority  of  South  African  towTis  the  three-wire  440-volt  system 
is  superior.  The  author  then  goes  on  to  comment  on  the  choice  of 
the  ])r;me  mover,  and  gives  the  principal  eharacterlst'cs  of  steam, 
suction  gas,  oil,  jietrol,  Diesel  and  semi-Diesel  plants.  In  each  case 
the  ap])hcability  of  the.se  various  types  to  South  African  conditions 
is  discussed  and  the  author  also  compares  the  various  types  in  a 
i-'eneral  way. 

As  regards  the  capital  costs  of  prime  movers  there  is  little  to 
choose.  For  a  plant  consisfng  of  two  60  h.p.  sets  the  difference  in 
prices  for  steam,  suction  gas  and  Diesel  engine  jjlants  is  negligible. 
The  slightly  lower  price  for  the  suction  gas  j)lant  was  more  thau 
comjiensated  by  the  increased  cost  of  the  building.  In  fuel  con- 
.■>um])t!<)n  the  suction  gas  plant  is  cheaper  than  a  Diesel  engine 
installation,  wherever  a  town  lies  on  or  near  the  railway.  Where 
fUil  has  to  be  carried  over  considerable  distances  the  Diesel  engine 

iwill  usually  be  given  preference.     For  oil  engines  no  labour  is  re- 
k     quired  for  stoking  puri)Oses,  so  that  the  wage  bill  will  be  lower.     The 
actual   (  hoice  is  dej)endent  on  individual  circumslance.s,  and  no 
epniral  ride  can  be  laid  down. 
'ooliiHj  Wilier. — The  question  of  supplying  water  for  cooling  jiur- 
"es  or  for  feeding  steam  boilei-s  is  an  important  one  in  a  good 
,,         'V  South  .-Vfrican  places,  and  deserves  specitil  notice.     Water  is 
'■  '1  may  cost  more  than  .5s.  jier  I.(KM1  j/alloiis.     In  such  cui«!m 

■' 111  of  cooling  gas  or  oil  engi'ies  is  of  t'l''''  iinportanee,  and  1 
-^tttract  of  a  Pajxir  read  before  the  Caiic  Town  Section  of   the 
oonth  .4hican  Institute  of  Electrical  Engineers. 


have  given  the  principal  methods  which  are  in  vogue  at  the  presei.t 
day.  Where  water  is  dear  a  method  whereby  the  water  is  cooled  by 
a  motor-driven  blower  forcing  air  through  a  gilled  tuba  radiator  is 
suitable.  For  a  25  kw.  gasolene  set  the  outptit  of  the  motor  has  to  be 
about  2i  kw.,  whereby  the  efficiency  of  the  whole  plant  is,  of  course, 
reduced.  The  quantity  of  water  used  is  very  small,  the  evaporation 
being  negligible.  A  modification  of  this  system,  where  a  cooling 
tower  with  an  expansion  tank  at  the  top  is  used,  the  heat  being 
radiated  from  a  large  number  of  turns  of  loops  of  iron  pipe,  aroiuid 
which  the  air  is  allowed  to  circiUate,  and  through  which  the  water  is 
propelled  by  a  pump,  can  also  bs  used.  If  water  is  cheap  connec- 
tion to  the  water  mains  can  be  made. 

Generating  Plant. — In  considering  the  generating  plant  the  author 
advocates  direct  coupling  of  the  generator  to  the  engme.  For 
three-wire  networks  balancers  are  necessarj^  These  may  be  of  the 
rotaiy  or  of  the  static  type.  The  latter  are  cheaper  and  less  liable  to 
get  out  of  order,  and  as  they  can  accommodate  up  to  15  per  cent,  out 
of  balance  currents,  they  wiU  in  most  cases  suffice.  A  large  part  of 
the  load  will  consist  of  street  lighting,  and  this  can  always  be 
balanced.  Some  out  of  balance  may  be  neutralised  by  controlling 
the  station  lighting  from  a  two-way  switch,  whereby  the  light  may 
be  switched  o:i  to  either  side  of  the  network.  Witha  storage  batteiy 
the  voltages  on  the  two  sides  of  the  network  may  be  adjusted  as 
desu'ed.  As  in  such  cases  the  cells  may  be  unevenly  discharged, 
provision  must  be  made  to  charge  them  unevenly.  The  battery 
must  be  large  enough  to  avoid  a  day  shift,  except  where  the  day 
load  is  considerable.  There  is  no  doubt  that  the  battery  is  very 
often  chosen  too  small  on  accoimt  of  its  large  initial  cost.  The  celts 
are  then  frecjuently  overloaded,  the  plates  buckle,  and  the  battery 
lasts  a  few  years  only.  The  saving  is  then  doubly  lost.  The  battery 
is  the  weak  spot  in  a  central  station  in  this  comitiy,  as  the  staff  in 
coimtiy  stations  is  usually  small  and  often  inexperienced.  This 
means  that  the  battery  is  neglected  ;  it  is  frequently  placed  in  an 
out-of-the-way  corner  in  half  darkness.  The  battery  room  shouki 
always  be  well  lighted  when  required  and  thoroughly  ventilated.  It 
shoidd  be  large  enough  to  allow  the  ceUs  to  be  properly  spaced. 

With  regard  to  reserve  plant,  a  safe  rule,  when  installing  new 
power-house  equipment,  is  to  double  the  actual  plant  required  and 
to  leave  room  for  future  extensions.  The  chief  consideration  in  the 
choice  of  a  switchboard  is  that  the  control  should  be  simple  and 
effecti\e.  It  should  be  possible  to  see  what  each  machine  is  domg, 
the  power  entering  and  leaving  the  batteiy,  and  the  total  output  of 
the  station  should  also  be  recorded.  The  pressure  at  the  feeding 
points  should  also  be  indicated  so  that  it  can  be  kept  at  its  correct 
voltage.  Care  must  also  be  taken  for  accidental  short  circuits  at 
night  when  no  attendant  is  present.  Protection  must  also  be  given 
to  the  batteiy,  so  that  imder  no  circumstances  can  it  be  fully  dis- 
charged. Some  observations  are  made  with  regard  to  the  station 
buildings,  and  a  few  general  considerations  for  various  types  of 
stations  are  given. 

Network. — A  good  deal  of  labour,  a  large  number  of  cross  arms  and 
insulators  may  be  saved  by  a  judicious  arrangement  of  the  network 
and  especially  of  the  feeders.  The  smaller  the  number  of  feeders  the 
shorter  and  lighter  may  also  be  the  poles.  This  is  of  considerable 
importance  where  the  material  has  to  bo  carted  over  long  distances 
after  the  railway  line  is  left,  and  even  where  a  station  lies  on  the 
line,  the  freight  to  inland  towns  is  considerable.  The  choice  of  poles 
is  then  also  of  importance.  The  hghtest  jioles  for  a  given  tensile 
strength  are  those  of  w^eldless  steel.  Lap  welded  jioles  with  cast-iron 
base  tubes  weigh  at  least  half -as  much  again.  Steel  poles  are, 
however,  not  suitable  at  every  place,  especially  near  the  sea,  owing 
to  liability  to  corro.sion.  For  light  steel  poles  a  distance  of  40  yds. 
between  poles  is  convenient,  which  means  that  a  lamp  is  ])lacetl  on 
every  scconri  or  third  jiole  respectively.  Even  for  a  low-])ressure 
distribution  everj'  ])ole  must  be  properly  earthed  according  to  the 
ordinance.  This  is  usually  done  by  connecting  all  polim  together  by 
means  of  a  wire  and  earthing  a  number  of  poles  thoroughly.  This  is 
atlvisable,  as  in  this  coimtry  a  polo  with  a  base  plate  does  not  always 
form  a  goo  1  earth,  except  where  the  sluits  carry  water.  It  may 
then  happen  that  there  is  a  leak  pressure  of  70  to  80  volts  between 
the  point  of  contact  on  the  pole  and  the  earth  on  which  the  iiersn  i 
is  standing,  a  pres.sure  which  in  some  cases  has  proved  fatal. 

Feeders. — The  greater  we  make  the  nunib'r  of  feeders  the  better 
is  the  distribution  of  the  voltage,  but  the  more  expensive  will  be  tin, 
installation.  The  smaller  we  make  the  number  of  wires  to  be  carried 
by  a  single  pole,  the  shorter  the  latter  may  be.  In  this  country  no 
wires  must  be  lower  tha'i  18  ft.  above  gronnrl  at  any  point,  a?id  wdier.- 
they  cross  the  streets,  the  height  is  2.'i  f t.  This  mea-is  that  tin- 
shortest  iKiles  MUiKl  U'  at  least  2.5  ft.  long,  and  at  street  corners  30  fi. 
Where  a  iiumtx-r  of  feerlers  are  carried  as  well  as  the  consumers  ne' 
work  and  the  street  lighting,  even  .'iOff.  poles  are  not  long  enougb. 
But  the  price  of  a  pole  increases  very  rapidly  with  the  length,  so  that 
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the  question  of  the  number  of  feeders  is  important  even  from  tliis 
standpoint.  To  make  this  number  small,  we  may  combine  con- 
sumers and  street  lighting  feeders,  meter  the  street  lighting  on  the 
poles  or  in  feeder  pillars,  and  provide  special  snatching  arrangements 
for  the  street  Ugbting.  The  copper  of  the  feeders  may  then  be  used 
to  the  fullest  extent,  as  it  is  not  necessary  to  make  the  cross  section 
of  the  combined  feeder  equal  to  the  sum  of  the  cross  section  of  the 
two  separate  ones.  During  periods  of  maximum  load  the  pressure 
may  easily  be  raised  at  the  station  to  account  for  the  drop. 

Feeding  Points. — For  good  regulation  a  knowledge  of  the  voltage 
between  the  mains  at  the  feeding  points  is  essential.  These  voltages 
can  easily  be  measured  by  installing  a  pilot  wire  from  the  station  to 
each  feeding  point,  this  wire  being  joined  at  the  station  end  to  a 
voltmeter,  tlie  second  terminal  of  which  is  comiected  to  the  middle 
^\Tre.  For  four  .sets  of  feeders  this  means  eight  pilot  wires,  a  large 
number  of  cro.ss-arms,  insulators  and  considerable  expenditiu-e  for 
labour.  The  pilot  wires  may  be  totally  discarded  by  employing  the 
method  shown  in  Fig.  I.  '  . 


may  then  be  used,  whereby  the  average  drop  to  aU  feeding  pointsVis 
reg^tered,  or  ^^^th  a  three  coil  instrument,  the  average  voltage  of  M 
feedmg  pomts.  This  method  does  away  with  a  number  of  instruV 
raents  and  is  m  most  cases  sufficient  for  effective  control  \ 

The  tjo  or  three  coil  voltmeter  has  in  practice  hardly  been\ 
employed.     The  shmits  required  absorb  considerable  power,  as  soft  \ 
iron  core  instruments  are  not  very  sensitive.     Permanent  magnet    \ 
movmg  CDil  mstruments  were  unsuitable,  as  it  was  almost  impossible     \ 

Shunts  \ 

rWW^ +  Feeder-3 


.  G.  Rasch*  showed  that  it  is  possible  to  measure  with  the  help  ni 
certain  suitable  resistances,  dependent  on  the  circuit  on  which  thev 
are  employed,  the  voltage  at  the  end  of  the  feeders  by  means  of  a 
single  voltmeter,  properly  calibrated.  A  simplification  of  tliis 
method  obtained  by  using  a  voltmeter  with  two  cods  is  seen  in  Fig.  1. 
The  instrument,  however,  reads  only  the  drop,  so  that  a  sUght 
mental  subtraction  has  to  take  place  to  get  the  reading  at  the  feeding 
points,  imlcss  a  third  coil  is  used,  as  is  indicated  in  the  same  figure. 
Care  must  of  course  be  exercised  in  the  insulation  of  these  coils, 
since  the  one-sided  network  pressure  reigns  between  them.  Trouble 
would  be  e.xiierienced  with  moring  coil  instruments,  but  little  with 
moving  needle  types.  For  safety,  a  fuse  might  be  inserted  in  each 
circuit.     This  is  on  the  assumption  that  each  set  of  feeders  has  a 


Fig.  3. 

to  insulate  the  coils  projierly.  This  difficulty  has  been  overcome  by 
the  consti-uction  of  a  doulile  instrument,  as  shown  in  Fig.  2,  the 
connections  being  according  to  Fig.  3.     There  is  now  no  d'iuiger  of 

short  circuits. 


Fio.  2.— View  of  Vom-meter  fou  mkasuuinc,  Fkkdkk  V'oltage. 

middle  wire  of  iU  own.  To  keep  expenses  for  labour  down  il  i 
iioHsible  to  combine  all  middle  wires  to  a  single  one.  This  will  be  t  he 
cn.sc  if  thf  station  lies  iit  u  corner  of  the  area  to  be  supitlied.  Usuallv. 
It.  will  be  «n(li<ii.Mt  to  know  the  "  average  voltage  "  of  all  fcedii'i" 
pointH.  .since  we  can  regulate  only  the  voltag.,  for  all  feeders  at  the 
Mation,  unleHH  we  imt  regulating  reslNtanccH  into  the  feeders  a  pro- 
cedur..  rarely  t„  [,,.  r,.<.on,M,eMrh..l.  If  the  drop  to  the  feeding  points 
vancH  ro„H„leral,ly  for  dillerent  f.-eders.  we  nu.st  adrl  f.-.^lers  or 
Mih  h..-,l..p..  t„  ■.■■.■tn.l..Me^tJHMiiievcn  distribution.  Another  r.ietho  i 
*  •■'■■  •  "  IvT.Z.,"  IIHHI.  ,,.  son. 


^ach  outer  wire  cnts.  on  ttro + 
and  two  -smtches,  irhilsl  the 
centre  wire  trips  all  Ssmtcftes 
'Feeders+o- 
<^  Tumbler  switches  fbr  dis- 
connecting feeders  from 
pilots  when  required. 


The  iniiMlici-  ol  pilot  wires  may  be  coMsiilcrahly  reduced  if  the 
average  voltage  o:ily  is  n'<|uiicd.  Such  a  tiki  ho. 1  is  illustrated  in 
Kig.  4,  which  is  selfexiilaiiatory.  Tcniperature  changes  are  now 
registered  and  the  pilot  wires  nuiy  be  used  to  switch  olT  the  street 
lamp.s.  In  the  figure  the  lamps  are  so  arranged  that  one-half  of  the 
street  lami)s  may  be  switched  off  at  a  dilTerent  time  from  the  otluc 
half. 

Switching  of  Street  Lninjin. — When  consunu'rs  and  street  liis'htiug 
feeders  are  combined,  special  switching  arrangeuu-nta  aiv  w.iuted  for 
the  puliiic  lighting.     Fig.  4  shows  how  this  is  doiie  wluii  Ilirce  I'ilol 
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wires  are  installed.  Where  there  are  none,  time  switches  are  usually 
J  installed,  in  which  a  clock  switches  in  and  out  the  lamps  at  pre- 
r  determined  times.  As  feeder  piUars  have  to  be  erected  for  the 
meters  registering  the  con.suraption  of  street  lamps,  the  time  switches 
may  be  placed  into  the  same  pillars.  Reliable  time  switches  can  be 
obtained  for  a  sum  of  £4  to  £7,  so  that  their  installation  is  not  a  costly 
affair.  The  switching  in  and  out  of  street  lamjjs  may  also  be  accom- 
plished with  relays,  which  are  energised  by  an  alternate  current 
temporarily  superposed  upon  the  network  current.  It  is  question- 
able whether  in  South  Africa  such  relays  are  an  advantage  over  the 
time  switches,  because  the  expenditure  of  a  small  alternating- 
current  generator  set  for  superposing  cmrervts  upon  the  direct  cur- 
rent and  of  the  relays  will  go  a  long  way  towards  buying  the  time 
switches,  and,  as  the  switches  have  to  be  set  once  a  month  only,  the 
advantage  of  selective  relays  disappears. 

Methods  of  Charginq. — The  prices  to  be  charged  for  electric  current 
have  to  be  so  adjustetl  that  the  imdertaking  becomes  a  financially 
■<()und  one.  To  obtain  the  necessary  consumers  these  prices  must 
not  be  too  high,  otherwise  the  people  wiU  stick  to  their  oil  lamps. 
Ilie  greater. convenience  of  electric  Hght  is,  therefore,  not  the  only 
quality  which  will  make  it  attractive,  but  the  price  must  compare 
favourably  with  that  of  oil.  On  tlie  whole,  one  may  say  that  even 
;  in  this  country,  where  people  have  a  greater  buying  capacity  than 
V  in  Europe,  a  scheme  of  electric  lighting  is  hardly  justifiable 
'  commercially  if  the  price  per  unit  exceeds  la.  Sup|)osing,  however, 
that  a  scheme  has  a  fair  promise  of  financial  soundness  and  is  being 
carried  out,  the  people  have  to  be  persuaded  to  commence  the  wiring 
of  their  houses.  It  is  not  enough  to  tell  them  that  the  municipaUty 
has  decided  to  instal  electrical  plant  for  the  supply  of  current  and 
that  the  price  per  unit  will  be  so  much,  whereby  a  50  candle  electric 
lump  does  not  cost  any  more  to  bum  than  a  similar  oil  lamp  at  the 
high  price  of  oil  m  this  comitry,  the  people  want  to  know  exactly 
liow  much  it  will  cost  to  wire  their  houses.  The  following  were  the 
figures  which  we  were  able  to  obtain  for  Stellenbosch  : — 

£1   1.5s.  Od.  per  point  for  one  point  installed. 

£1     7s.  6d.     „       „      for  two  points  installed. 

£1     5s.  Od.     „       „      for  three  or  four  points  instalfi-if. 

£1     Is.  Od.     ,,       „      for  five  to  nine  points  installed. 

£1     Os.  Od.     „       „      for  10  to  19  points  instaifed. 

£0  18s.  Od.     „       ,,      for  20  and  more  points  instafled. 

These  prices  include  simplex  tubing,  main  switch  and  distribution 
board,  2,500  megohm  CM.A.-grade  wires  and  cables,  switches, 
simple  pendant,  opal  shades  and  the  lamp  bulb.  It  is  the  imiversal 
practice  in  this  country  to  instal  a  meter  ui  each  house  and  charge 
according  to  the  miits  used.  For  day  load  often  half  the  night  price 
is  charged,  and  for  motive  purposes  a  special  flat  rate.  This  method 
>  is  on  the  whole  fair,  and,  as  meters  are  cheap  nowadays,  the  outlay 
for  the  municipality  is  not  very  great  and  may  be  regained  by  a  meter 
rent.  From  the  example  given  it  will,  however,  he  scon  that  the 
expenditure  as  far  as  the  outlay  for  fuel  is  conccnu'ii,  ainomits  to 
about  10  i)er  cent.  only.  Under  these  circumstances,  I  do  not  know 
whether  a  fixed  cfiarge  for  a  given  house,  in  the  form  of  a  rate,  would 
not  be  better.  This  would,  of  course,  lead  to  a  certabi  waste,  but  it 
would  certainly  popularise  the  use  of  the  cmxent :  the  ])eople  would 
know  what  they  would  have  to  pay  at  the  end  of  the  month,  and  the 
municipality  would  be  sure  of  a  certain  income,  and  could  regulate 
the  price  of  the  current  accordingly.  Even  su])])Osing  that  50  |)cr 
cent,  of  tlie  light  were  wasted,  it  would  mean  oidy  another  £100  in 
the  example  quoted  and  save  the  salarj'  of  tlu;  meter  reader.  The 
meters  might  even  be  installed  for  such  a  system,  and  the  rate  coidd 
include  current  U|)  to  a  certain  maximum,  after  wliich  extra  ])ayment 
must  be  matle.  Two-rate  and  fiat-rate  meters  wouhl  ttien  be  largely 
superfluous,  and  the  meters  installed  need  not  be  read  iiiore  than 

\ twice  or  three  times  a  year. 
Example. — As  an  example,  I  intend  to  give  you  jjarticidars  of  the 
electric  ligliting  scheme  for  Stellenbosch,  a  town  of  about  0,.500  in- 
habitants. Diesel  and  suction  gas  plants  were  considered,  but  tlie 
position  of  the  cho.sen  site  nnule  Diesel  engines  essential  in  order  to 
avoid  smoke  and  smell. 

It  will  be  noticed  that  for  this  size  of  plant  there  is  little  1(j  clioose 

between  Diesel  oil  engines  and  suction  gas  pliuits  as  far  a-s  the  price  is 

I     eoncernwl,  the  difference  being  in  favour  of  the   Diesel  engine  («ee 

I     following  table).     It  is  thus  simjily  a  matter  of  running  costs,  where 

[      other  considerations,  such  a-s  smoke  and  smell,  do  not  matter. 

I         Ererlioii   of  PUint. — Various   constructional  diiliculties  were  en- 

'  "iintered  during  erection.     The  whole  of  Stellenbosch  must  have 

'"  'U  a  lake  at  one  time.     The  ground  throughout  the  towni  consists 

■'  -^  layer  of  fertile  .soil,  followed  by  one  of  cobbles  about  lift,  to 

'I.  dee]),  after  which  a  sump  of  wet  clay  is  encountered.     The 

"•on  site  had  to  1«-  drained   by  digging  an  8  ft.  deep  trench  all 

'  '""d.     (,'onsiderablc  troulili-    was  experienced  <luring  the  erection 


Diesel  Engine  Plant. 

Brick  building  complete  in  every  respect,  including 

office  furniture,  underground  tank,  lavatories...      £1,204     9     6 

Two  60  B.H.p.  engines,  including  2,000-galIon  tank 
for  storing  oil,  erection  and  foundations,  indicator 
outfit 1,870     0     0 

Complete  generating  plant  as  per  figure  15,  including 

[.'.  Tudor  battery  of  216  ampere-hours  (3  hours 
•    discharge),     testing     instruments,     workshop, 

^Li.  motor-driven  lathe 1,910  10     0 

£4.984  19  6 

Network  complete  (including  200  house  connections)*      4,377  0  0 
100  Meters  and  380  Corporation  fuses,  &c,,  including 

spares  and  tools 319  5  0 

£9,681  4  6 
In  this  sum  £265  are  included  which  must  be  paid  by 
the  consumers  for  being  joined  up.  The  Munici- 
pality thus  has  to  find — reckoning  about  £200  for 
emergencies  and  a  small  sura  for  advertising, 
and  adding  the  consulting  engineers'  fee — a 
total  amount,  to  be  borrowed,  of £10,000     0     0 

Suction  Gas  Plant. 

Building  complete  with  office  furniture £1,400     0     0 

Two  complete  60  H.p.  generating  gas  plants,  includ- 
ing two  60  H.  p.  engines,  erection,  foundations...        1,730     0     0 
Generating  Plant  (as  before) 1,910  10     0 

£5,040  10     0 

Network 4,377     0     0 

Meters,  &c 319     5     0 

£9,736  15     0 
*  Half  to  be  paid  by  consumer. 


of  the  network.  Nearly  all  of  Stellenbosch  streets  are  planted  with 
oaks,  and  an  imdergromid  system  would  have  been  preferable. 
Unfortmiately,  the  money  was  not  sufficient,  except  in  one  street, 
where  the  oaks  were  too  low  to  keep  below  them  and  too  high 
to  go  above.  The  system  has  now  been  nmning  for  seven  months, 
and  sufficient  indication  can  be  givi-n  wlntlur  the  scheme  is  a  com- 
mercial success.  To  ])ay  all  exjn  ii^.~.  In  ullnw  for  depreciation  and 
smking  fimd  (30  years),  the  annual  iprnm,'  lias  just  to  exceed  £1,900. 
The  units  sold  durmg  the  first  seven  months  were  38,903,  bringing 
in  an  income  of  £1,205.  8s.  5d.  This  is  in  excess  of  the  estimate  of 
income  and  of  expenditure,  and  must  be  considered  highly  satis- 
factory. There  are  few  stations  which  pay  the  first  year.  The 
number  of  consumers  is  234,  a  number  of  whom  have  been  con- 
nected during  the  seven  months'  working.  Applications  are  still 
coming  in,  and  the  mmiicipality  will  be  able  to  reduce  the  price  fiu' 
cun'ent  before  long.  The  number  of  Icilowatts  connected  is  118,  the 
cost  of  fuel  per  kilowatt-hour  sold  l-18d.,  for  lubricating^ oil,  waste. 
&c.,  0-30  I.  These  figures  compare  favourably  with  those  of  other 
stations  of  sinular  size  in  this  comitry.  Fuel  oil  is  dear,  and  may  be 
reckoned  at  il.UI.  per  gallon. 


THE  ELECTRIC  VEfflCLE  AND  THE  CENTRAL  STATION. 

iiv  .1.  V.  cii.cHRi.sT  {preMideiit)  and  A.  J.  mars)iall  {serniuii/). 
(Electric  Vehicle  Association  of  America.) 

Introductory. 

Investigation  .seems  to  warrant  the  statement  that  only  a  com- 
paratively few  central  stations  appreciate  the  trememlous  op])ortu- 
nities  attending  the  further  developnu-nts  of  the  electric  vehicle,  and 
it  is  only  a  few  that  have  cfTcctively  co-0])eialed  and  plated  their 
organisations  ])roi)erly  behind  tlii'  exploitation  of  the  (deitric  vehicle. 
The  iirineipal  way  in  which  the  central  .station  can  help  to  develoji 
the  electric  vehicle  is  by  using  them.  Central  stations  have  iiso  for 
both  the  passenger  and  commercial  types  of  vehicle.  One  of  the 
great  obstacles  encountered  in  the  gei-eral  use  of  the  pass(^nge^ 
vehicle  by  central  stations  is  the  "joy-riding'"  elenuMit  on  the  |mrt 
of  members  of  the  staff.  In  certain  eases  this  per.sonal  factor  resultf 
in  the  ])urc.ha.Me  of  a  petrol  ear  where  the  work  of  the  station  can  be 
equally  well  done  by  the  use  of  an  electric.  This,  of  course,  only 
applies  to  such  com-h  where  the  stall  are  allowed  the  use  of  the  car 
for  private  jmrposeH. 

Central  stations  should  support  the  efforts  of  the  eh^ctric  vehicle 
salesmen  in  every  ])0Ksible  manner,  if  for  no  other  reason  than  that 
such  sale.;nien  are  endeavouring  to  introduce  large  and  i)rolilal)l(' 
current  I'onsuming  devices.  I'Vir  this  it  is  essential  that  central 
stations  should  I'h'clrify  their  own  I'rilire  transportal  inn  er|ui|ijui'iit 
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Table  L — General  Operating  Cost — Electric  Vehicles. 
Based  upon  figures  which  are  as  nearly  representative  as  possible  with  the  varying  equipments  on  the  market  at  present. 


Capacity. 
*  Assumed  price. 


700  lb. 
$1,500. 


1,000  lb. 
82,200. 


2,000  lb. 
$2,800. 


3,000  lb. 
$3,000. 


4.000  lb.       I     7,000  lb. 
$3,400.       (       84,000. 


10,000  lb. 
84,500. 


Fixed  Charges — 

Interest  at  6  per  cent 

Depreciation  at  10  per  cent. 
Fire  insurance  at  1  per  cent. 
Liability  insurance  


ilaintenance — 

Battery  upkeep    

Tyre  upkeep 

Mechanical  part.s  upkeep 

Garagiiig — - 

Electric  power  

Storage  and  washing  

Garage  labour  


890 
150 
15 
100 


170 
119 
50 


$355 


339 


SI  32 
220 
22 
100 
8474 


180 
1.50 
60 


8168 
280 
28 
100 


200 

212 

80 


396 


8542 


492 


8180 

300 

30 

100 


S610 


120  ,  140  170  240 

180  180  '  180  180 

100  120  160  I  180 

400  '  440   510  '     


Annual  operating  cost 
Daily  cost  (312  days)  . 
Drivers  per  day   


Total  daily  cost 


81,094 
83.51 
2.00 


81,310 
$4.20 
2.00 


81,544 
84.85 
2.50 


$1,765 
85.66 
2.50 


85.51 


86.20 


$7.35 


$8.16 


$204 

340 

34 

100 


2S5 
301) 
100 


300 
180 
200 


8240 
400 
40 
100 


365 
340 
125 


360 
180 
250 


8270 
4.50 
45 
100 


8865 


415 
575 
150 


1,140 


400 
180 
300 


82,049 
86.  .57 

2.50 


82,500 
88.01 
3.00 


$2,885 
89.25 
3.00 


89.07 


811.01 


812.25 


*  This  assumed  price  includes  complete  vehicle  with  the  average  type  of  body.     Increase  or  decrease  in  these  prices  (if  not  radical)  will  not 
seriously  alter  the  operation  charges.     ($l=4s.  2d.)      [There  appear  to  be  some  errors  in  this  Table,  the  figures  not  checking. — Ed.  £?.] 


with  the  least  possible  delay,  and,  in  addition,  that  they  should 
advocate  and  promote  in  every  way  possible  tlie  use  of  electric 
yeliicles.  In  this  respect  it  is  a  fact  that  a  great  number  of  central 
station  employes  are  ignorant  of  the  merits  and  capabilities  of  the 
electric  vehicle.  Every  central  station  representative  should  be 
taught  to  appreciate  the  advantages  and  superiority  of  the  electric 
Witliin  10  years  the  gi'eat  majority  of  all  transportation,  at  least  in 
cities  and  their  suburbs,  will  be  driven  by  means  of  mechanical 
power,  and  it  is  for  the  central  station  to  determine  whether  a  large 
I)ercentage  of  this  shall  be  electric.  If  prompt  and  vigorous  co- 
oijerative  action  on  the  part  of  the  central  station  is  not  immediately 
forthcoming  the  petrol  car  will  permanently  reign  supreme,  and  all 
chance  of  the  electric  vehicle  being  adopted  on  a  proper  scale  will  be 
lost.  Too  much  stress  cannot  be  laid  on  this  important  fact,  and  it 
demands  the  very  serious  consideration  from  the  entire  central 
station  industry. 

The  second  section  of  the  Paper  is  devoted  entirely  to  illustrations 
of  electric  vehicles  in  use  in  a  vaiiety  of  different  capacities. 

Some  D.at.\  on  the  Ccst  of  Operating  Electric  Vehicles 
.vND  Notes  on  G.-iragino. 
The  iwlvantages  which  the  electric  vehicle  can  claim  for  the  trans- 
l)ortation  of  merchai.dise  are  dealt  with  in  detail.  One  ]x;ouliarity 
of  the  electric  vehicle  which  is  emphasLsed  is  that  the  consumjition  of 
energy,  tyres,  gears  and  battery  material  is  in  direct  pro])ortion  to  the 
work  ])erfornied,  and  that  ])criodical  renewal  of  sucli  consumed 
niaterial  in  as  much  an  essential  jiart  of  the  service  rendered  as  is  the 
renewal  of  horseshoes,  wheel  tyres,  feed,   blankets  or  any  other 


similar  material  requiiing  constant  renewal  with  horse  maintenance. 
This  periodical  renewal  of  consumed  material  lias  been  regarded  bv 
tho.se  miaccustonied  to  analysis,  as  the  gradual  breakdown  or  depre- 
ciation of  the  entire  machine,  whereas  the  machine  proper  midergoes 
very  slight  wear,  the  annual  depreciation  being  .somewhere  between 
5  and  10  per  cent. 

The  principal  lines  upon  which  central  station  men  can  most 
rationally  aid  in  the  introduction  of  electric  vehicles  will  be  :  To 
bring  home  to  the  hor.se  vehicle  user  the  very  high  cost  which  he  pays 
for  animal  tran.sportation.  independent  of  the  prevailing  prices  at 
which  horses,  feed  and  other  reciuii'ed  materials  may  be  piurchased. 
Li  other  words,  horse  transportation  costs  very  much  more  for  tlic 
performance  of  any  particular  work  than  the  owner  of  horse  equi]i- 
ment  usually  appreciates.  To  analyse  the  performance  of  tlie  worJ^ 
at  present  done  by  horse  vehicles  so  thoroughly  that  suitable  mi«hines 
may  be  consistently  recommended  in  any  particular  cj>se.  To  bring 
out  for  consideration  all  the  advantages  which  machine  oiK^ratiou 
carries  with  it  in  regard  to  precision,  regularity  and  reliability.  In 
outlining  the  subject  to  avoid  as  much  as  possible  diverting  the  pros- 
pective machine  user's  atteivtion  from  the  real  issues  to  the  relatively 
unimportant  details  of  mechanical  equipment.  To  deal  with  liim 
in  terms  which  will  enalile  him  to  arrive  at  a  true  economic  Aalue  of 
raaehine  installation,  either  as  to  serviceability  or  as  a  time  or  labom- 
saver.  To  avoid  undertakings  of  a  doubtful  or  experimental  nature 
with  regard  to  the  machine's  ability.  To  induce  the  prcsjiective 
user  to  regard  the  jnojeet  in  the  same  maimer  as  he  would  the  instal- 
lation of  a  ])ower  plant  for  other  purpo.ses.  To  render  such  assist- 
ance dining  the  })reliminary  period  of  use  as  will  i)revent  the  mis- 
ap])lication  or  abuse  of  machines. 


Report  of  Operation  of  The  Electric  Vehicles  of  The  United 


I'.ated  eaimoily  of  vehicle  in  lbs 

Iiivesliiicnt  jier  vehicle 

United  Company's  nunilxir  of  vehicle... 

fMakc  ! 

IX-scription  of  battery  <  Type 

l.Numbcr  of  cells.... 

Miles  trnvelkd 

Kilmviittli'iiirH  consumed  

Mllowatt-hourH  per  mile  travelled 

Miles  travelled  [lor  day 

Kiluwatl-honrH  consumed  jier  day 

0|M;ruljng  chargcH — ■ 

l.iu  bricantH 

Electricity  at  4  c.  per  kiluwatt-hour. 

Balterj'  Kenc^wulH  (includes  lal)our) 

Tyre  rcnewnlH ^ 

RepaifH    /'/"P" J«8«l 

\l>ab<Mir  34.28 

...      '"'"f'K -M-HH 

•ixe,  eharKc„:  Oaroging,  &o 2,63309 

MviThend  chargcg 1  101.25 

Total  c-xfH'nM!  [mt  day  opcratt'd '.' '.'.'.'.'.'.'.'.'.'.\  '     5-10 

TotaloxpoHNv  |icr  mile  travelled 0-27i 


700 

1,731-75 

14 

Edison 

A-4 

45 

16,733 
12,946 
0-724 
18-53 
14-32 

7-34 

517-84 

7-25 

4()-.50 


700 
1,4,56-75 
15 
Exido 
Iron-clad 
44 
17,938 
7,202 
0-401 
20-20 
8-11 

6-08 

288-08 

352-34 

140-90 

69-44 

17-25 

14-75 

2,597-20 

1,0:J717 

5-10 

0-262 


1,000 

2,20000 

2 

Exido 

Hycap 

44 

13,749 
8,114 
0-590 
13-20 
7-80 

9-53 

324-56 

785-40 

95-14 

347-79 

86-84 

44-20 

3,15683 

1,592-55 

6-19 

0-469 


1,000 

2,20000 

3 

E.xide 

Hycap 

44 

11.524 
6,282 
0-54.' 
10-92 
5-95 

8-43 

251-28 

5I9-(K) 

98-71 

98-82 

3004 

3,192-83 

1,581-35 

6-48 

0-501 


1,0(H) 

2,200-00 

8 

Exidc 

Hvcap 

44 

15,651 
7,423 
0-475 
14-92 
7-08 

9-43 

296-92 

(i83-20 

237-03 

91-91 

47-39 

3,174-83 

1,590-75 

5-86 

0-392 


1 .000 

2,200-00 

9 

Exidc 

Iron-clad 

44 

21,388 

9  918 

0-465 

20-60 

9-55 


396 

630 

76 

269- 

106- 

24- 

3,151 

l,6tH) 

«- 

0- 


1,000 

2,170-00 

22 

Exide 

Hycap 

44 

6,550 
3,324 
0-506 
16-08 
8-15 


50 

72 

19 

94 

74 

-53  I 

■27 

-33  jl 

■75 

04 

293 


1,0(R) 
3,0W>0ll 

23 

Edison 

A-fi 

60 
10.7<>7 

9,610 

0-891 
26-40 
23-56 

0-51 

384-40 

1-77 

58-24 
126.52 
48-91 


,2,30-61 
725-15 
6-32 
0-239 


),000 
2,850-00 

24 
Edison 

A-6 

60 

9,525 
8,625 
0-906 

25-90 

23-45 

5-74 

345-00 

1-45 

109-07 

55-12 

30-76 

1,136-36 

705-29 

6-50 

0-26> 


2,000 
3,4t)5-00 

6 

Edison 

A-6 

60 

12,632 

12,.570 

0-994 
10-72 
10-68 

10-84 

502-80 

H-lii 

95:fi 
1341:; 

49-!l7 

4,317-35  i 
2,2.37-7:t 
0-10  I 
0-57.'^i 
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One  of  the  greatest  incentives  to  the  favourable  consideration  of 
electric  vehicle  employment  will  be  to  diiect  attention  to  the  present 
stabUitv  of  its  equipment  as  compared  with  that  of  any  other  type  of 
motor  vehicle.  The  electric  macliine  has  been  evolved  mider  the 
most  riforous  and  exacting  service  diu'ing  the  past  15  years,  and,  as  a 
successful  device  in  quantity  installation  for  commercial  purposes, 
hafl  commanded  the  endorsement  and  investment  of  the  merchant 
community  to  a  greater  extent  than  any  other  kind  of  motor  vehicle. 

Large  installations  of  such  vehicles  in  all  the  jiriiicijial  cities  of  the 
country  and  their  economical  operation  have  mstilled  such  con- 
fidence in  those  conversant  with  these  capabilities  as  to  put  the  elec- 
tric vehicle  in  the  class  with  all  other  staple  industrial  apparatus. 
Seine  of  the  miderlying  considerations  which  have  developed  this 
confidence  are  as  follows  :  They  are  made  up  of  the  least  number  of 
moving  parts  of  any  type  of  motor  vehicle,  SM  designed  and  applied  as 
to  be  practically  fool-proof.  Their  performance  is  so  predetermined 
tiat  the  operator  has  little  to  do  but  apply  jiower  and  steer  the 
machine.  The  working  equipment  has  been  so  standardised  that 
the  renewable  wearing  parts  are  readily  replaceable  at  low  cost. 
Wherever  thej-  have  been  installed  withm  the  field  of  rational  appli- 
r, It  inn  they  have  not  only  remained,  but  by  the  influence  of  their 
economy  have  forced  an  increase  in  their  number. 

There  has  been  considerable  demand  for  reliable  uiformation  on 
the  cost  of  operating  electric  vehicles  and  as  is  well  miderstood,  the 
peculiarities  of  the  service  in  each  particular  mstance  may  seriously 
influence  the  cost,  hence,  data  procured  from  specific  cases  may  not 
be  applicable  elsewhere.  It  has,  therefore,  been  considered  desirable 
to  work  up  a  table  covering  the  various  sizes  of  machines,  in  which 
costs  would  be  based  upon  actual  operating  experience  covering  a 
great  variety  of  installations  in  normal  city  service.  Table  I.  is, 
therefore,  intended  to  give  a  fair  illustration  of  the  cost  of  operating 
electric  vehicles  imder  normal  conditions  where  the  machine  service 
does  not  exceed  the  capacity  of  one  battery  jier  day.  The  figrues 
given  in  Table  I.  may  be  reduced  in  many  cases  where  sj)ecial  care  is 
exercised  m  supervising  the  equipment  and  the  service  rendered,  and 
it  naturally  follows  that  there  will  be  other  cases  where  the  severity 
of  service  or  operating  condition  will  necessarily  increase  these 
figures.  They  are  intended  to  indicate  those  likely  to  exist  in  the 
majority  of  city  installations.  For  particular  or  individual  ca-ses 
other  figures  can,  of  course,  be  substituted  for  those  in  the  table. 

Depreciation  of  10  per  cent,  should  provide  one  (■i>ni]ilete  equip- 
ment renewal  m  10  years,  which  is  not  figured  in  inaiiitenance.  As 
depreciation  giiid ually  reduces  the  investment,  a  :i  \wr  cent,  rate  of 
interest  may  be  considered  more  equitable.  With  an  alkaline  battery 
equipment  investment  and  interest  will  be  higher,  depreciation  and 
maintenance  lower,  and  power  consumption  higher  than  sliown  in  the 
table.  However,  over  any  extended  period  the  resnltaut  operating 
cost  will  not  differ  radically  from  that  given  in  the  table.  Table  II., 
which  is  given  in  a  slightly  abbreviated  form,  is  taken  irmn  a  P&pev 
by  Wr.  II.  B.  Grove,  of  the  I'nited  Electric  Light  &  Power  Co.  It 
might  be  jjointed  out  that  the  vehicles  referred  to  arc  operated  on 
Manhattan  Island,  portions  of  which  are  extremely  hilly,  a  grade  of 
several  of  the  streets  being  as  high  as  12  per  cent.  The  United  Com- 
pany maintains  two  garages  for  the  care  of  its  vehicles,  one  in  the 
northern  and  the  other  in  the  southern  part  of  the  city.  Tiie  main 
garage,  at  which  most  of  the  veliicles  are  cared  for  is  apjiroximately 
nine  miles  from  the  extreme  southern  end  of  Manhattan  Island  and 
three  miles  from  the  northern  end.     It  occupies  three  floors,  with  a 


total  of  approximately  10,000  sq.  ft.  devoted  exclusively  to  garage 
pm'poses.  In  the  building  is  a  room  25  ft.  by  20  ft.,  wliich  was 
especially  designed  and  equipped  for  all  kinds  of  battery  work.  The 
floor  is  acid  proof  and  the  room  is  generously  supplied  with  basins, 
water  taps  and  drainage  facilities.  An  expert  battery  man  is  in 
charge  of  all  the  work  done.  The  garage  is  also  equipped  with  an 
automobile  lift  having  a  capacity  of  15,000  lb.,  used  to  convey  the 
vehicles  to  the  different  floors.  Thirty-six  chargmg  outlets  are  dis- 
tributed throughout  the  three  floors,  each  contaming  a  separate 
wattmeter.  The  charging  current  is  supplied  from  two  125  kw. 
motor-generator  sets  (motor,  two-phase  1,900-volt  46-ampere  900 
revs,  per  min.  ;  generator,  125-vclt  1,000-ampere  900  revs,  per  min.) 
which  are  placed  in  an  adjoining  sub-station  of  the  company.  One 
set  is  sufficient  to  meet  the  demands  of  the  garage.  The  charging 
current  is  controlled  from  a  switchboard  10  ft.  long  and  8  ft.  high  on  a 
mezzanine  of  the  first  floor.  The  smaller  or  auxiUary  garage,  ap- 
proximately six  miles  south  of  the  main  garage,  comprises  one  floor 
only,  the  apjjroximate  dimensions  being  45  ft.  by  95  ft.  The  charg- 
ing current  is  supijlied  from  a  12o-kw.  motor-generator  set  (motor, 
two-phase  1,900-volt  4()-ampere  900  revs,  per  min.  ;  generator, 
125-volt  1,000  ampere  900  revs,  per  min.)  located  on  the  premises. 
All  vehicles  upon  being  returned  to  the  garage  after  a  day's  opera- 
tion are,  regardless  of  their  condition,  thoroughly  washed,  lubricated 
and  polished.  An  inspection  is  made  of  each  vehicle  and  mmor 
mechanical  repairs  made  if  needed.  This  inspection  frequently 
reveals  slight  defect.?  which  can  be  repaired  dm-ing  the  night,  thus 
retmnmg  the  vehicle  to  service  the  following  day.  If,  however,  tlu; 
necessary  repair  is  of  such  a  nature  that  it  cannot  be  completed 
during  the  night  by  the  inspection  force,  the  vehicle  is  turned  over 
to  the  repau-  department  of  the  company,  which  keeps  it  mitil  it  is 
restored  to  fust  class  operating  condition.  The  batteries  aje  ex- 
amined each  night,  new  parts,  solution  or  water  being  added  where 
necessary.  They  are  then  charged,  after  which  the  vehicles '  are 
ready  for  the  next  day's  operation. 

During  the  operation  of  chargmg  the  batteries,  a  record  of  the 
current  and  voltage  employed  for  the  battery  of  each  vehicle  is  made 
by  the  garage  man  on  a  card.  Any  repairs  made  on  the  battery  or 
vehicle  are  noted  on  the  card,  hours  of  labour,  quantity  of  material 
and  the  name  of  the  workman  bemg  tabulated. 

The  card  is  then  placed  in  the  vehicle  in  a  specially  provitlcd 
holder,  and  at  the  end  of  the  following  day's  operation  the  driver 
notes  thereon  the  number  of  miles  travelled  during  the  day,  together 
with  any  remarks  he  may  deem  necessary  regardmg  the  operation. 
The  cartl  is  then  delivered  to  the  head  of  tlie  battery  dej)artment, 
who  inspects  the  record  of  the  chargmg.  If,  in  his  ojiinion,  the  bat- 
tery was  not  charged  properly,  he  apprises  the  person  who  did  the 
work  of  the  error  made  and  intructs  him  as  to  the  proper  method. 
The  head  of  the  battery  department  then  forwards  the  card  to  the 
paiaL'i-  .^ii|iii  iiilrndent,  after  noting  thereon  any  remarlca  lie  con- 
sidri  I  .  .  '-  iiy  regarding  the  charging  of  the  battery.  The  garage 
su|i(  I  niiriidciii  at  the  end  of  each  month  summarises  the  uiformation 
which  has  been  collected  daily  on  the  cards,  fills  out  a  monthly  re])ort 


Remarks  in  regard  to  the  Table  beloiv. — .Amortisation  :  10  per  cent,  on 
original  cost  of  vehicle,  battery  and  tyics.  Interest  on  the  investment : 
6  per  cent,  per  annum  on  one-half  original  cost  of  vehicle,  battery  and 
tyres.  Driver  :  The  following  schedule  is  used : — TOO  lb.  and  1,600  lb. 
vehicle  S2-00  per  day,  2,000  lb.  and  4,000  lb.  vehicle  S2-50  per  day,  7,000  lb. 
and  10,000  lb.  vehicle  $.300  per  day.     AU  costs  are  given  in  dollars. 


I  Electric  Light  &  Power  Company,  New  York  City. 
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sheet  for  each  vehicle  and  sends  it  to  tlie  purchasing  department. 
Any  mechanical  repairs  are  entered  on  the  monthly  report  sheet  in 
detail,  all  material  and  labour  being  noted.  Tlie  cost  of  each  item 
noted  on  the  monthly  rejiort  sheets  is  placed  opposite  that  item  by 
the  purchasing  department,  and  the  sheets  are  then  forwarded  to  tlie 
engineering  department,  where  they  are  further  summarised,  tlie 
items  being  finally  classified  and  filed.  At  the  end  of  each  year  the 
information  that  has  been  entered  is  supplemented  by  such  operating 
costs  as  amortisation,  interests  on  the  investment,  administration. 
&c.,  and  a  report  is  prepared  by  the  engineering  department  similar 
in  appearance  to  the  one  contained  in  tliis  Paper,  showing  in  detail 
the  complete  performance  of  each  individual  vehicle. 
(To  be  concluded.) 


APPARATUS  FOR  PROTECTING  ELECTRICAL  MA- 
CHINERY AGAINST  ABNORMAL  ELECTRICAL 
CONDITIONS.* 

BY   C.   C.    GARRARD. 

(Continued  from  p.  425.) 

Summary. — ^The  author  deals  first  with  the  conditions  which  give  rise 
to  abnormal  electrical  conditions  of  a  transient  type,  such  as  those  due  to 
switchin;;,  arcs  and  sparks.  Methods  of  suppressing  arcs  to  earth  are 
described.  The  author  then  passes  on  to  pressure  rises  between  the 
turns  of  electrical  windings,  and  those  due  to  causes  exterior  to  the 
system,  such  as  Ughtning.  Various  protective  devices  are  described, 
such  as  water  jet  earthing  resistances,  the  Moscicki  and  other  condensers, 
Giles'  valve  and  the  more  ordinary  Ughtning  arresters.  In  conclusion  the 
question  of  earth  plates  is  considered. 


LOCALISED  PRESSURE  RLSES  BETWEEN  THE  TURXS 
OF  ELECTRICAL  MACHINERY. 
Probably  the  most  frequent  pressure  rises  to  be  met  with, 
and  those  whicb  cause  tlie  most  harm  are  bigb-frequency 
pbenomena.  In  fact,  Steinmetz  ("  Trans."  Am.I.E.E.,  Vol. 
XXX.,  1911,  p.  1853)  states  that  in  bigb-voltage  systems  bigli 
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High  Tension  Coil 

Fio.  9. — Strain  on  Insulatiok  of  end  turns  when  coNNECTrNo 
Transformer  to  line. 

frequency  is  an  ever-present  pbeuomenon,  as  much  as  the 
waves  are  ever-present  in  tbe  ocean.  These  high-frequency 
oscillations,  however,  are  generally  oiily  of  moderate  voltage 
and  will  not  discharge  across  spark-gap  arresters.  Their  danger 
consists  in  piling  up  the  voltage  in  tbe  end-turns  of  machinery, 
with  consequent  eventual  sbort-circuitmg  of  tbe  windings. 
P.  11.  Thoma-s  (■'  Trans."  Am.I.E.E.,  Vol.  XIX.,  1902,  p.  189) 
lias  given  a  very  clear  picture  of  this  action  as  follows  : — 

Fig.  9  represents  a  portion  of  a  transformer  winding.  Tbe 
numbers  in  the  circles  (which  represent  windings)  indicate  tbe 
ordtir  in  which  the  current  imsses  through  tlie  turns  of  tbe 
windings.  Now  the  high-tension  winding  lying  adjacent  to 
tlie  low-tcmsion  winding  and  to  the  core  has  a  certain  amoiuit 
of  electrostatic  capacity  relative  thereto.  This  is  represented 
in  the  figure  by  the  small  condensers  n,  h,  c,  he.  Now  directly 
the  switch  S  is  closed  the  terminal  turn  (I)  a,ssunies  the  voltage 
of  the  line  ;  the  remainder  of  the  tiansformer  winding,  how- 
ever, does  not  instantly  as.sumc  the  same  voltage.  In  order 
that  it  should  do  ho  the  necessjirj'  current  to  charge  the  con- 
deiiwrH  It,  b,  c,  &v.,  must  flow  in.  In  order  that  this  current 
may  paHs  tiiroiigh  the  inductance  of  the  winding  a  very  short 
but  uppreciuhle  time  is  required.  It  will  thus  bo  seen  that 
•  Copyright.     All  rights  rosorvod. 


during  this  short  period  tbe  whole  of  tbe  line  voltage  is  im- 
pressed across  a  larger  or  less  number  of  the  terminal  windings. 
A  worse  result  happens  if  both  poles  of  tbe  switch  do  not  cCe 
simidtaneously,  as  it  may  happen  that  before  the  second  pde 
closes  tbe  whole  of  tbe  winduig  has  assumed  tbe  voltage  of  t^ 
one  line  so  that  there  is  a  sudden  transition  at  tbe  other  end  ol 
tbe  winding  fi-om  tbe  voltage  of  tbe  one  pole  to  that  of  tbe  otber!\ 
Generally,  in  tbe  case  of  ordinary  switching,  this  phenomenon 
is  without  evil  effect.  Tbe  conditions  goverumg  the  sensitive- 
ness of  machines  to  such  effects  are  dealt  with  below.  Tbe 
trouble,  however,  is  very  greatly  aggravated  when  we  deal 
with  bigb-frequency  oscillations  and  travellmg  electric  weaves 
of  steep  wave  front.  With  these  the  strain  on  the  insulation 
between  turns  is  very  much  greater.  Thus  although  tbe 
voltage  of  the  high-frequency  cim-ent  or  travelling  wave  may 
not  be  sufficient  to  jimip  across  the  arrester  gap,  it  may  yet  be 
enough  to  cause  a  breakdown  between  windings. 

Tbe  fact  that  with  higli-fi-equency  oscillations  very  severe 
strains  can  be  put  across  very  few  turns  of  an  inductive  winding 
can  be  appreciated  by  a  simple  calculation.  Let  us  assume  a 
choke  coil  ha-sTng  an  inductance  of  0-03  milUbenry.  Such  a 
choke  coil  would  be  formed  by  an  ironless  coil  of  about  33  tiu-ns 
and  6  in.  diameter. 

Tbe  inductive  volt  di'op  across  this,  with  a  ciu-rent  of  50 
amperes  through  it  at  a  periodicity  of  50,  is 

2x7rx50x-— x50  =  0-47  volts. 
10" 

If,  however,  the  frequency  of  the  cmrent  be  2,000,000  per 
second,  then  tbe  volt  drop  across  this  choke  coil  would  be 
19,000  volts.  This  illustrates  the  great  sti'ains  which  higb- 
fr-equeucy  currents  cause  on  tbe  end  tm-ns  of  windings.  That 
this  is  not  a  fanciful  calculation  is  shown  bv  Faccioli's  experi- 
ments ("Trans."  Am.I.E.E.,  Vol.  XXX!,  1911,  p.  1840). 
Durmg  ordinary  switching  operations  Faccioli  found  that  tbe 
momentary  voltage  across  such  a  choke  coil  was  sufficient  to 
jump  across  an  IJ  in.  spark  gap  which  represents  a  voltage  of 
upwards  of  20,000  volts.  It  is  of  interest  to  note  that  Stein- 
metz in  tbe  discussion  on  Faccioli's  Paper  states  that  on  the  • 
system  in  question,  durmg  ordinary  switching  operat'oO^s, 
there  are  frequencies  of  oscillations  moving  around  the  svstem. 
of  from  20  to  2,000,000  cycles  per  second. 

Degree  of  Sensitiveness  of  Electi'ical  Machinery  as  Regards 
Pressure  Rises. — The  view  has  been  put  forward  bv  Feli.\  Finckh 
(see"E.T.Z.,"  1913,  Vol.  XXXI  V.,p.  1450)  that  while  a  good  many 
of  the  breakdowns  which  ha\'e  been  ascribed  in  recent  years  to 
pressiu'e  rises  have  been  really  caused  by  other  accidental 
occurrences,  nevertheless  tbe  undoubted  increase  of  failures 
due  to  pressiure  rises  has  been  by  reason  of  the  greater  "  sen- 
.sitiveuess  "  to  .such  rises  of  modern  nuicbinery  as  compared 
with  earlier  types.  The  pressme  rises  we  are  here  concerned 
with  are  those  existing  between  turns,  cliiotly  between  the  turns 
nearest  the  terminals  of  tbe  winduigs.  The  degree  of  seiisi 
tiveness  of  a  machine  to  jnessure  rise  is  determined  by  the 
relation  between  the  distance  separating  such  turns  (i.e.,  metal 
to  metal)  and  tbe  normal  voltage  induced  under  working  con- 
cbtions  per  turn  in  the  win<liug.  If  the  distance  between  turn 
of  the  winding  be  snwU,  tiieii  a  relatively  slight  pressure  rise 
between  tm-ns  will  cause  a  spark  to  jump  across  and  momen- 
tarily short-circuit  the  turn  or  turns  concerned.  If  the  normal 
induced  voltage  jier  turn  is  not  sufficient  to  follow  up  tbe  spark 
and  cause  a  short-circuit,  the  spark  is  extiiiguisjied  without  any 
ihuuage.  If,  on  tbe  other  band,  this  induced  voltage  is  large 
enough  to  follow  up  the  spark,  then  a  burn  out  of  the  windingi 
takes  place.  It  is  thus  possible  to  arrive  at  a  figure  of  mcritj 
for  any  particular  winding  which  would  be  a  measm-e  of  itt 
'■  sensitiveness  "  in  this  connection.  It  is  obvious  that,  pro- 
videil  precautions  be  not.  taken,  improvements  in  design  wliid 
generally  take  the  form  of  a  decrease  in  overall  dimensions  fo' 
a  given  jierformance,  tend  to  mciease  such  sensitiveness,  ajc, 
it  is  to  this  that  Fiuckh  pul.s  do^vu  the  relatively  increase' 
number  of  breakdowns,  due  to  real  pressure  rises,  which  h*Vi 
taken  place  in  recent  years.  It  may  be  mentioned  here  that 
as  these  dangerous  pressure  rises  occur  almost  e.\<lusively  i' 
the  terminal  tm-ns  antl  layers,  an  ;uii(i<lal  decrease  of  tliei 
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sensitiveness  is  nowadays  often  arranged  for  by  increasing  the 
insulation  and  distance  between  turns  and  layers  of  the 
■windings  nearest  the  terminals. 

It  follows  from  these  considerations  that,  in  the  first  place, 

considerable  caution  should  be  exeicised  in  assuming  that  any 

particular  trouble  that  may  be  experienced  is  due  to  pressure 

rises,  and  that  before  coming  to  such  a  conclusion  a  thorough 

gxamination  of  all  the  circumstances  of  the  case  should  be 

made.    Secondly,  information  of  the  '"sensitiveness"  of  the 

machinery  to  pressure  rises,  in  the  above-mentioned  sense, 

should  be  obtained,  as  naturally,  if  a  transformer  or  generator 

be  over -sensitive,  it  may  not  be  possible  to  safeguard  it  by  the 

installation  of  any  kind  of  protective  gear  whatsoever.     It 

also  follows  that  the  most  common  form  of  pressure  rise  which 

Jas  to   be   guarded  against  is  the  localised  rise  between  the 

*nd  turns  of  windings.     Such  rises  may  not  be  large  as  com- 

/pared  with  the  normal  working  voltage  of  the  system,  although 

f  verv  large  indeed  as  compared  with  the  normal  voltage  between 

k  turns.     A  spark-gap,    therefore,   would  offer  no   protection, 

I  and  some  other  form  of  safeguard  must  be  used. 

I      It  may  be  added  that,  although  these  localised  pressure  rises 

between  turns  generally  occur  near  the  terminals,  they  may 

also  take  place,  but  to  a  lesser  extent,  within  the  windings  at 

points  where  the  value  of  the  self  or  mutual  induction  per  turn 

of  the  winding  changes. 

PRESSURE  RISES  DUE  TO  CAUSES  EXTERIOR  TO 
THE  SYSTEiM. 
The  phenomena  which  coms  rmder  this  heading  are  among 
khe  most  elusive  and,  ai  yet,  leist  understood  in  the  whole 
lomain  of  electrical  science.  They  owe  their  origin  to  the 
^aried  electrical  conditions  of  the  atmosphere,  and  therefore, 
a  rule,  are  only  present  in  apparatus  connected  to  overhead 
The  following  classification  of  the  different  phenomena 
may  be  made. 

Direct  Lightning  Stroke. — A  direct  lightnmg  stroke  may  vary 
in  inten.sity  between  very  wide  limits.  In  the  worst  cases  no 
system  as  yet  known  will  afford  adequate  protection  and  pre- 
vent a  breakdown  of  tlie  line  or  a  "  spill  over  "  of  an  insulator. 
Fortunately,  such  severe  strokes,  besides  being  very  infre- 
quent, are  extremely  localised  in  their  effects,  and  rarely 
extend  far  enough  to  reach  the  machinery  in  the  stations 
coimected  to  the  lines.  Less  severe  side  strokes  are  of  much 
more  frequent  occurrence,  and  these  can  be  dealt  with  more 
or  less  satisfactorily  by  known  appliances.  No  doubt  the 
best  safeguard  is  a  well-earthed  wire  carried  on  the  poles  of 
the  line  above  the  conductors. 

Another  scheme  which  affords  some  protection  against 
severe  direct  strokes  is  a  horn  lightning  arrester  without  any 
series  resistance,  this  latter  being  replaced  by  a  fu.se  connected 
between  the  earthed  horn  and  earth. 

Direct  strokes  have  been  divided  into  two  classes — viz., 
'  A  "  flashes  and  '"  B  "  flashes.  The  first  take  place  when 
duud  gradually  acquires  an  increasing  charge  relative 
io  earth  until  the  difference  of  potential  is  high  enough  to 
ause  a  discharge  to  earth.  The  second  kind  of  flash  is  a  more 
langerous  one,  and  is  the  result  primarily  of  a  discharge 
"  '  g  place  between  two  clouds.  The  result  of  the  discharge 
leave  another  chjud  with  a  high  potential  charge  which 
been  previously  held  by  the  charge  of  one  of  the  two 
louds  which  have  discharged  together.  This  suddenly 
leased  charge  goes  to  earth  with  such  suddenness  and  violence 
'  it  may  pass  quite  near  to  a  well-designed  lightning  con- 
I'lr  and  shatter  a  brick  ciiimney.  It  may  go  straight  to 
!i.  wliile  there  are  trees  and  people  dotted  all  around.  It 
avoid  striking  tlie  flat  land  even,  and  go  straight  to  the 
■m  of  a  quarry  or  a  sand  pit.  It  may  depart,  as  photo- 
!'hic  ob.servation  has  shown,  from  a  fairly  straight  cour.se 
dart  aside  to  a  falling  rain  drop,  then  back  to  another  rain- 
l'.  in  apparent  contradiction  of  the  law  that  electricity 
'  'V  the  line  of  least  resistance.  Similarly,  it  may  leave  its 
I'sfc  course  to  strike  an  insulated  metal  obji^ct,  apparently 
liinoraxice  of  the  fact  that  the  metal  does  not  present  a  path 
'■arth. 
\.s  regards  side  strokes,  it  is  considered  almost  certain  that 
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these  are  of  the  B  variety.  It  will  be  quite  evident  that 
severe  B  strokes  will  be  very  difficult  to  be  dealt  with  by  any 
form  of  lightning  arrester.  An  A  stroke  is  generally  preceded 
by  a  brush  discharge,  which  tends  to  relieve  the  electric  stress, 
and  if  the  lightning  discharge  eventually  takes  place  it  will  be 
at  the  location  of  the  previous  brush  discharge.  The  B  strokes 
are  analogous  to  travelling  electric  waves  in  a  line  with  ex- 
tremely steep  wave  fronts.  To  sum  up,  direct  strokes  can  only 
be  dealt  with  when  they  are  not  severe,  and  there  exists  to-day 
no  apparatus  which  is  really  effective  against  the  more  severe 
strokes  of  this  character. 

Iniuceil  Ciiarges  ani  Discharges  due  to  Lightning. — 
Lightning  phenomena  being  due  to  the  existence  or  motion 
of  large  quantities  of  electricity,  it  is  natural  that  all  neigh- 
bouring metallic  conductors  should  be  affected  by  electro.static 
or  electromagnetic  induction.  When  the  conductor  is  insulated 
from  earth,  such  as  a  transmission  line,  we  get  the  secondary 
lightning  effects  which  are  so  much  more  numerous  than  the 
direct  strokes,  and  with  which  existing  protective  gear  can  deal 
in  a  more  or  less  effective  manner. 

Lightning  Effects  due  to  Static  Induction. — If  a  charged 
cloud  comes  near  to  a  transmission  line,  an  electric  charge 
of  opposite  polarity  is  induced  in  the  conductor  in  the  neigh- 
bourhood of  the  cloud.  The  charge  of  like  sign  to  that  in 
the  cloud  is  driven  away  along  the  line,  and  either  leaks  to 
earth  or  banks  up  at  the  insulated  ends  of  the  line.  This 
is  represented  by  the  Fig.  10  (see  Cajjart,  "  Protection  des 
Reseaux  et  Installations  contre  les  Surtensions,"  p.  13). 
Should  now  the  cloud  become  discharged  the  line  wires  are 
left  liighly  charged,  and  the  charge  travels  off  in  both  directions 
in  the  form  of  a  travelling  wave. 
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Fic.  10. — Induced  Charqe  in  a  Tr.\nsmission  Line  due  to  a  Cloud. 

Lightning    Effects  due  to  Electromagnetic  Inducj;ion. — 

It  is  natural  that  a  lightning  discharge  which  may  be  of  the 
order  of  10,000  amperes  (see  Steinmetz,  "  Theory  and  Calcula- 
tion of  Transient  Electric  Phenomena  and  Oscillations,"  1908), 
will  induce  currents  in  neighbouring  lines.  These  may  have  a 
frequency  of  1,000,000  a  second,  and  of  course  can  be  the  cause 
of  considerable  trouble.  Besides  the  very  high  frequency 
discharges,  low  frequency  ones  sometimes  occur,  or  even 
aperiodic  discharges,  i.e.,  discharges  which  do  not  reverse  in 
direction.  A  number  of  such  discharges  can  follow  one 
another  rapidly  along  a  line,  and  can  be  of  very  abrupt  wave 
front,  and  in  consequence  extremely  destructive  when  they 
strike  against  the  winding  of  an  electrical  machine.  In  fact 
the  effect  of  a  lightning  flash  may  be  likened  to  a  tank  of  water 
situated  at  a  great  height  over  another  tank,  and  which  has  its 
bottom  sudd(!nly  knocked  out  so  that  its  contents  drop  into  the 
water  contained  in  the  lower  tank.  This  is,  of  course,  a  very 
imperfect  simile,  but  will  give  one  an  idea  of  the  extreme 
electrical  confu.sion  which  occurs  in  installatiims  subject  to 
these  atmospheric  disturbances. 

Static  Charges.  —  Overhead  lines,  and  apparatus  con- 
nected tliiTctii.  are  apt  to  assume,  under  certain  conditions, 
considerable  static  charges.  The  electricity  forming  the 
charge  is  not  moving  but  still,  and  the  line  becomes  charged 
analogously  to  a  conductcjr  connected  to  a  Wilmsliurst 
machine.  The  causes  of  this  accumulation  of  electricity 
are  various.  For  example,  clouds,  dust  or  dry  snow  blowing 
pa.st  a  lino  may  gradually  cliarge  it.  Another  cause  is  the 
variation  in  level  of  the  country  over  which  the  line  ])asscs. 
It  is  well  known  that  the  electrical  state  of  the  atmosphere  is 
different  on  mountains  than  in  the  valleys.  An  insulated 
conductor  going  between  the  two  will  tend  to  equalise  such 
differences,  and  will  become  charged  highly  relatively  to  earth 
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at  one  portion  of  its  length.  Whatever  be  the  cause,  however, 
the  accumulation  goes  on  until  the  voltage  above  earth  is 
sufficiently  high  to  cause  a  sparking  across  and  perhaps  break- 
down of  insulation  to  occur.  It  is  obvious  that  the  only  way  to 
guard  against  such  trouble  is  to  remove  the  accumulated 
electricity  from  the  line  as  fast  as  it  arrives.  This  can  be  done 
by  arranging  a  leak  to  earth.  If  the  neutral  point  of  the  system 
be  connected  to  earth  it  is  clear  that  this  will  provide  a  path  for 
such  static  charges  to  dissipate  themselves.  If  the  system  be 
an  insulated  one,  however,  an  excellent  safeguard  is  to  connect 
the  lines  to  earth  either  through  a  high  self  induction  or  a  liigh 
non-inductive  resist-ance.  In  both  cases  the  amoimt  of  working 
current  which  leaks  can  be  kept  within  very  small  dimensions, 
but  the  accumulation  of  static  charges  is  efiectively  prevented. 
Travelling  Electric  Waves  of  Steep  Wave  Front. — If  an 
overhead  line  becomes  charged  by.  for  example,  electrostatic 
induction  from  a  charged  cloud,  or  other  means,  and  this 
charge  suddenly  becomes  released  as  a  result  of  a  lightning 
discharge,  a  quantity  of  electricity  suddenly  moves  along  the 
line  with  the  velocity  of  light  in  the  form  of  a  travelling  wave. 
Although  the  voltage  of  this  travelling  wave  may  not  be 
high,  nor  yet  of  an  oscillating  character,  yet  by  reason  of  the 
abruptness  or  steepness  of  its  front  it  may  do  damage  to  any 
electrical  machine  it  may  impinge  against,  by  causing  a  short 
circuit  across  the  end  windings.  By  steepness  of  fi'ont  is 
meant  that  at  a  point  (6)  in  the  line  the  voltage  due  to  the 
travelling  wave  is  zero,  while  at  a  point  (c)  a  short  distance 
away  from  (b),  the  voltage  of  the  wave  is  a  maximum.  The 
wave  travels  in  the  direction  (c)  to  (6),  and  if  the  distance  6  c  is 
short  it  very  quickly  raises  6  to  the  maximum  wave  voltage, 
exactly  as  if  an  alternating  current  voltage  of  high  frequency 
were  supplied  to  the  point  b.     Fig.  11  illustrates  this.     This 
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Fig.  11. — Diagrammatic  represest.\tios  of  a  Travelling  Electric 
Wave  rs  a>'  Overhead  Conductor. 

represents  a  transmission  line  on  poles,  and  the  distance  over 
which  the  travelling  wave  stretches  is  b  b'.  The  wave,  of 
course,  moves  in  both  directions  gradually  decreasing  in  voltage 
as  it  spreads  itself  over  the  length  of  the  line.  If  we  know  the 
distance  cb  it  is  easy  to  calculate  the  fiequency  this  would 
correspond  to.  P.  H.  Thomas  ("  Trans."  Am.I.E.E.,  li)08.  Vol. 
XXVII.,  p.  771)  finds  that  this  di.stance,  with  waves  due  to 
lightning  disturbances,  may  be  1,000  ft.  Taking  this  figure  bv 
way  of  illu.stration,  then  the  time  required  for  the  maximum  of 

the  wave  to  travel  from  c  to  6  would  be  ,„„  „  ' — r-rrr^  seconds 
I  186,000x5,280 

=  QQo  fif^n  seconds.     If  the  rise  of  voltage  at  b  due  to  the 

impinging  of  the  wave  be  regarded  as  the  first  quarter  of  an 
alternating  wave  this  would  coircspond  to  a  frequpncy  of 
24-5. oOO  per  second.  Let  us  assume  that  the  maximum  voltage 
of  the  wave  is  20,000  volts.  R.  P.  Jackson  ("  Trans."  Am.I.E.E., 
1906, Vol.  XXV.,  p.  891)shows  that  the  current  which  would  flow 
due  to  tlie  wave  would  be  about  50  amperes.  If  this  current 
then  passes  through  the  choke  coil,  mentioned  on  i)age  506, 
having  an  inductance  of  003  millihenry,  then  the  momentary 
volt  drop  across  the  coil  would  be  2,300  volts.  It  will  thus  be 
.-seen  that  the  inductance  of  one  or  two  turns  of  a  transformer 
winding  is  sufficient  to  cau.se  large  enough  voltages  to  exist 
botw('en  the  turns,  to  result  in  breakdown  between  turns.  This 
calculation,  of  course,  is  not  a  rigidly  correct  one,  as  it  is  based 
upon  the  properties  of  alternating  currents,  while  in  tiie  actual 
ta.se  We  nuiy  have  no  true  alternation.  Nevertiiele.ss  it  is 
Kufliciently  accurate  to  illustrat*  what  is  an  undoubted  physical 
fact,  that  the  steepness  of  wave  front  of  an  advancing  electric 
wave  is  of  the  highest  importance  in  determining  the  destruc- 
tive elTi'ct  of  tiiat  wave  on  the  winding  of  an  elrctric  machine 
(•..iiiircted  to  the  line,  quite  apart  from  the  actual  voltage  of  the 
triivcjling  wave. 

{To  be  continual.) 


RADIO  FREQUENCY  CHANGERS.* 

BY   ALFRED    N.    GOLDSMITH. 

(Concluded  from  p.  463.) 

Summary. — The  author  deals  with  the  various  frequency  changers  thati 
have  been  proposed  for  use  in  radiotelegraphic  stations,  including  the 
static  method,  the  Goldsehmidt  alternator,  and  methods  dependent  upon 
the  arc  electrolj^ic  rectifier  and  transformers. 


Continuing  the  consideration  of  frequency  changes  without 
moving  parts,  we  come  to  a  method  for  tripling  the  frequency 
directly  by  taking  advantage  of  certam  eliaract  ristics  of  an  ordinary 
alternating  ciu-r?nt  arc.  It  is  well  knowii  that  the  potential  difference 
at  the  terminals  of  an  alternating  current  arc  may  have  the  form 
shown   in   Fig.    10.     So  greatly  deformed   a   wave  form  natiu-allv 


Fig.  10. 

suggests  the  existence  of  strong  upper  harmonic?.  It  is  in  fact  founil 
that  if  we  decompose  this  curve  into  component  waves  of  the  ftmda- 
meiital  and  other  frequencies,  the  third  harmonic  is  very  prominent. 
In  Fig.  1 1,  curve  a  represents  fairly  accurately  the  potential  difference 
at  the  terminals  of  the  arc.  Curve  h  shows  one  of  its  components  ; 
namely,  that  of  the  fundamental  frequency.     Curve  c  shows  the- 
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component  of  triple  ficquciuy  ;  in  fact,  curve  n  is  merely  the  sum  of 
curves  /;  and  c.  A  circuit  arrangement  which  can  be  employed  to 
advantage  under  these  conditions  is  given  in  Fig.  12.  The  circuit 
LC  Ls  tuiu'd  to  the  triple  frequency,  and  the  inductances  V)  prevent 
to  a  certain  extent  the  triple  frequency  current  from  getting  bai:k  to 
the  alternator.     The  arrangement  shown  further  permits  obtaining 


Fig.   12. 

tlio  liftli,  sevcnlh.  ninth  and  so  on,  frequencies,  provided  the  circuit 
!>('  Ls  tuned  to  the  tii)propriatc  frequency.  In  fact,  Kuko|)  and 
Zcnncck  have  done  considerable  work  for  tlie  case  where  t  lie  frequency 
of  the  circuit  LC  was  :!(X1  limes  the  fundamental  frequency.  For 
details  of  this  investigation,  the  reader  i.s  referred  to  their  article 
"  Annalcn  der  Pliysik."  l',»H,  \<.l.  XLIV.,  page  '.)7. 


•  I'ftixT  read  l>eforo  the  Inslituto  of  Radio  Knginoors,  New  Yorkyf 
somewhat  abbreviated. 
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We  consider  bow  the  extremely  important  cases  wherein  stationary 
tfreqiiency  changers  are  employed,  their  operation  being  dependeat 
on  eloctroraagnetic  induction  and  the  peculiar  properties  of  iron. 
In  Fi;:.  13  is  shown  a  typical  B-H  (magnetisina  foTco-induction)  curve 
for  iron.  Let  b5  suppose  that  the  magnetisation  of  the  iron  has 
been  brought  to  the  point  x.  If  now,  by  ir»eans  of  a  superposed 
alternating  magnetising  force,  equal  increments  and  decrements  be 
added  to  the  niaenetising  force,  the  magnetic  induction  will  inCTease 
■  during  the  positive  half  of  the  cycle  by  the  small  amount  e  f.  On  the 
other  hand,  during  the  negative  half  of  the  cycle,  the  induction  vrHl 
iliniinLsh  by  the  considerably  larger  amount  .rd.  The  explanation  of 
this  phenomena  is  to  be  found  in  the  well  knowii  magnetic  satur,.tion 
qualities  of  iron.  In  other  words,  a  marked  deformation  from  a 
aimisoidal  variation  of  magnetic  induction  wUi  occur  when  nearly 
saturated  iron  cores  are  employed.  Such  a  deformation  alway.s 
'Jeads  to  the  production  of  upper  harmonics,  and  it  is  upon  this 
.principle  that  ithe  entire  series  of  frequemcy  changers  emjJoying  iron 
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is  based.  A  mtxlification  of  the  method  ju.st  mentioned,  and  one  of  a 
highly  ingenious  sort,  ha.s  been  devised  by  Dr.  R.  Goldschmidt.  It 
■will  be  remembered  that  Rutherford  first  showed  that  remanent 
raa^etism  in  iron  could  be  destroyed  by  an  alternating  current 
lield  of  high  frequencj-.  Furthermore,  the  hysteresis  loop  of  iron  for 
a  magnetic  cycle  is  much  diminished  in  area  if  the  iron  Ls  at  the  same 
time  placed  in  a  weak  high  fr.,quency  field.  Consequently  it  follows 
that  if  a  p:e:e  of  iron  be  magnetised  longitudinally  by  a  direct  current 
field  and  transverfplj^  by  an  alternating  current  field,  any  slow 
variations  in  the  direct  current  field  will  show  only  small  hysteresis 
effect  A  rough  jAysical  explanation  of  this  phenomena  is  given  by 
the  consideration  that  the  transverse  magnetisation  keeps  the 
elenK-ntary  magnets  of  the  iron  in  a  mobile  condition  and  thereby 
permits  ihi  longitudinal  field  to  control  them  accurately  and  instan- 
taneously. Ths  largo  "  static  friction  "  between  them  Ls  replaced 
by  a  much  smaller  "  dynamic  friction."     Furthermore,  if  a  direct 
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Isorrent  transverse  field  be  employed,  the  effective  permeability  of 

I  he  iron  for  the  longitudinal  niagnetwation  will  be  diminished,  and 

I  hebystcrisis  loop  therefore  will  be  changed  in  slope.     We  have  here 

he  interi-slint;  situation  that  two  mutually  per[:endicular  coils  may 

"t  on  each  other  through  the  influence  of  the  medium  between 

111,  and  in  spite  of  their  apparent  zero  mutual  inductance. 

I  he  arrangement  used  by  Goldschmidt  is  given  in  Fig.  14.     The 

II  tube  r  is  magnetised  longitudinally  (axially)  by  means  of  the 
'I  "  and  is  magnetised  transversely  by  means  of  the  coil  b.  If  tlu- 
".■itudinal  magnetisation  is  produced  by  dirrct  lurrfiit  and  the 

Inverse  magnetisation  by  alternating  current,  both  the  jHwitive 
'  the  negative  maxima  of  the  alternating  lriin.sver.se  Held  will 


cause  minima  in  the  strength  of  the  longitudinal  field.  These 
variations  in  the  longitudinal  field  have,  therefore,  a  frequency  which 
is  twice  that  of  the  alternating  current  supplied  to  the  transverse  field. 
If  now  w-e  connect  across  the  terminals  of  coU  a  a  condenser,  whereby 
coil  a  and  the  condenser  arc  resonant  to  the  double  frequency,  and  if 
we  simultaneously  place  large  choke  coils  in  the  direct  cuiTent  supply 
lines  to  the  coU  a  to  prevent  alternating  cirrrent  getting  back  to  the 
direct  current  source,  we  shaU  be  able  to  draw  considerable  amounta 
of  double  frequency  energy  from  the  terminals  of  coil  a.  By  a 
further  artifice  we  may  carry  the  process  of  frequency  transformation 
forward  any  desired  number  of  steps."  If  we  have  a  direct  current 
as  well  as  an  alternating  current  flowing  in  the  transverse  magnetising 
coU  h,  the  double  frequency  current  in  coil  a  will  produce  a  quadruple 
frequency  current  in  coil  b.  The  next  step  t\t11  give  us  a  current  of 
eight  times  the  fundamental  frequency  in  coU  a,  and  the  process  may 


Fig.  15. 

be  continued  through  any  desired  number  of  steps.  Any  of  the 
upper  friqueneies  may  be  brought  to  resonance  and  energy  absorbed 
at  that  frequency  by  appropriate  tuning.  The  limitations  of  the 
jjrocess  as  to  energy  output  are  based  on  the  small  amount  of  iron 
which  is  available  in  any  arrangement  of  this  sort  and  the  consequent 
over-loading  thereof. 

The  method  next  described  was  shown  by  Epstein  in  1902  (German 
patent  149,701),  and  has  since  been  worked  out  and  amplified  in 
detaU  by  Joly  in  1910,  and  by  Vallauri  in  1911.  The  circuit  arrange- 
ment employed  is  shown  in  Fig.  15.  As  will  be  seen,  an  alternating 
current  source  A  sends  its  current  through  the  primary  P,,  1\,  of  two 


Time 
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transformers.  These  primaries  may  be  either  connected  in  series  or 
in  parallel.  They  are  wouiul  op[K).sitely.  A  direct  current  source  B 
supplies  two  auxiliary  coils  M,,  AL,  which  coils  are  wound  on  tho 
transformer  cores.  These  direct  current  coils  are  also  wouiul 
opixwitely.  The  secondaries  of  the  transfornuTs  S,  S^  are  wouml 
in  the  same  direction  and  (connected  a.s  shown.  The  opcratii>n  of 
tills  device  is  as  follows  :  Tlu?  direct  current  magnetisa  ion  of  each 
of  the  transformer  cores  is  such  that  it  is  working  at  tho  knc^o  of  the 
magnetisation  curve.  If  we  consider  Fig.  16,  curve  a,  we  shall  havo 
a  representation  of  the  varying  magnetic  flux  or  induction  in  one  of 
the  transformers.  The  tine  horizontal  line  represents  the  constant 
direct  current  irduction    tho  full  line  represents  the  resulting  in- 
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•duetion.  It  will  be  seen  that  when  the  positive  half  of  the  alternating 
■eiurent  cycle  is  taking  place,  there  is  onlj'  a  small  increase  in  the 
magnetic  induction,  whereas  when  the  negative  half  cycle  is  taking 
place,  there  is  a  large  diminution  in  the  induction.  It  wUl  be  noticed 
that  the  direct  current  coils  and  the  alternating  eiu-rent  coils  on  the 
two  transformers  are  wound  so  that  during  the  positive  half  cycle 
they  assist  each  other  on  one  transformer  and  oppose  each  other 
on  the  other.  From  this  it  follows  that  the  induction  in  the  second 
transformer  is  given  by  cmve  b,  which  lags  practically  180  degrees 
behind  curve  u.  The  resulting  total  induction  is  given  by  cittve  c, 
and  is  seen  to  have  a  double  frequency.  In  Fig.  17,  oscilligrams  cf 
the  phenomena  mentioned  are  shown.  The  voltage  at  the  terminals 
at  one  of  the  transformers  is  given  byEj ;  that  at  the  terminals  of 
the  other  transformer  bv  E„  and  there  is  also  shown  the  resultant 


Fig.  17. 

voltage,  namely  Ej — E.,.  This  latter  is  seen  to  be  of  double  frequenoj-. 
A  simplified  modification  of  the  circuits  has  been  given  by  VallaurL* 
Joly  has  described  a  method  for  directly  tripling  the  frequency, 
using  iron  core  transformers.  It  depends  upon  the  following 
principles.  If  we  send  an  alternating  current  tlirough  the  primary  of 
a  transformer,  and  arrange  that  at  the  maximum  current  point  of  the 
cycle  the  iron  core  shall  still  be  working  far  below  saturation,  the 
induction  curve  will  be  a  peaked  curve  such  as  is  shown  in  curve  c  of 
Fig.  18.  On  the  other  hand  if  we  work  the  iron  at  saturation  value 
for  the  maximum  current  point  of  the  cycle,  we  shall  obtain  a  very 
flat-toi)f)ed  induction  curve  as  shown  by  curve  b  of  the  same  figure. 
If  two  such  ijriraaries,  of  the  classes  mentioned,  are  connected  in 
series  in  opposite  directions  on  two  transformers,  as  shown  by  S,  S^ 
of  Fig.  19,  the  resulting  secondary  E.M.F.  w  ill  be  of  triple  frequency. 
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Thii)  is  clearly  seen  from  curve  d  in  Fig.  18,  which  curve  represents  the 
difference  of  the  two  induction  curves  in  the  separate  transformers. 
Il  will  lie  noted  that  the  secondaries,  S'  and  S",  arc  wound  with 
appro|>ri/ite  number.K  of  tum.s,  «o  as  to  comiiensate  for  the  inequalities 
in  the  nuinb<r  <if  turiiH  of  iS,  and  S  .  Furthermore  the  secondary 
'  ircuit  irt  carefully  tutwd  lo  the  liiple  frequency.  Needless  to  say  a 
very  rapid  multiplicalitm  of  fre<|uency  can  bo  obtained  by  this 
method.  For  example,  the  fretjucncy  can  lie  raiHcd  81  times  in  onlv 
tfour  Ht«|m.     In  the  foregoing,  tho  author  hiw  utilised  among  many 

•  .Set  Tub  Klectkkian,  Vol.  I.XVIII,,  p.  382.— El).  E. 


other  sources,  discussions  on  the  subject  of  radio  frequency  generation 
and  multiplication  by  Prof.  B.  Glatzel  and  Dr.  F.  Kock. 

It  is  our  belief  that  the  most  fruitful  results  in  the  field  of  radio- 
telephony  may  well  be  obtainable  by  the  use  of  one  or  the  other  of  the 
frequency  changers  wfdch  have  be.>n  herein  described.  One  of  the 
difficulties  in  practical  long  distance  radio-telephony,  and  it  is  a  very 
serious  difficulty,  is  the  control  or  modulation  to  speech  form  of  the 
outgoing  energy  by  an  ordinary  microphone  transmitter.  Up  to  the 
present  time,  it  has  not  been  possible  to  replace  the  ordinary  trans- 
mitter by  any  simple  and  at  the  same  time  reliable  device.  We  are 
therefore  driven  to  use  some  method  of  trigger  control  whereby 
smaU  changes  in  the  resistance  of  the  microphone  transmitter,  such 
as  are  caused  by  speech,  wiU  produce  proportioriate  but  highly 
magnifi  d  changes  in  the  amount  of  radiated  energy.  The  various 
frequency  changers  described  lend  themselves  admirablj'  to  different 
forms  of  trigger  control  of  output.  For  example,  many  of  them  are 
very  sensitive  to  a  small  change  in  tuning  in  one  of  the  intermediate 


Fig.   10. 

steps.  If,  therefore,  we  shimt  one  of  the  tmiing  condensers  in  the 
iron  core  type  of  frequency  changer  by  either  one  or  more  micro- 
phones, we  are  given  a  ready  means  of  controlling  the  output  to  a 
certain  extent.  Still  another  possibility  is  given  in  some  of  these 
types  of  transformers  just  described  if  we  caizse  the_  microphone  to 
vary  the  direct  cmrent  magnetisation  which  brings  the  iron  cores  to 
tlie  saturation  point.  Since  the  proper  operation  of  the  Joly 
frequency  transformer  is  largely  dependent  on  an  accurate  adjust- 
ment of  the  core  magnetisation,  it  is  clear  that  microphone  control 
thereof  should  be  successful  in  practice.  The  Telefimkcu  Company, 
which  has  widely  experimented  with  the  Joly  transformer,  has 
attained  considerable;  success  in  radio-telephony  by  some  of  the  above 
moans. 

It  seems  to  tha  wTiter  that  the  apparent  trend  of  high  power  radio 
design  is  in  the  direction  of  the  moderately  high  or  even  radio 
frequency  alternator,  employed  in  conjunction  with  one  or  more  of  the 
frequency  changers.  So  fiu-  as  radio-telephony  is  concerned,  this 
direction  of  development  should  be  highly  favourable  to  success. 


THE  USE  OF    ELECTRIC  MACHINES  FOR  THE  SOLU- 
TION OF  EQUATIONS  OF  ANY  DEGREE.* 

r.\    I.    IIETUENOD. 

Uilfcrent  types  of  machine  have  been  ])roi)o.-ied  for  the  solution  of 
equations  :  there  is  tlie  balance  due  to  Beraixl,  and  improved  by 
Liilaune,  and  there  is  also  the  ingenious  machine  of  .M.  C!.  Me.slin. 
which  is  based  on  tlie  principle  of  Arcliinu>des.  The  principle,  which 
tlie  author  proj)oses,  has  not  yet  been  published,  tiiough  it  has  been 
discussed  with  various  persons  who  were  thought  to  be  likely  to  be 
inteiested  in  the  matter.  It  is  hoped  fliat  these  lines  may  meet  the 
eye  of  someone  who  may  be  disposed  to  put  the  matter  to  a  practical 
test. 

U  we  consider  a  continuous-current  magneto,  it  is  known  that  tho 
E.M.F.,  which  it  develops,  is  directly  proportiimal  to  the  speed  of 
rotation,  which  we  will  call  .i,  always  provided  the  construction  of  the 
macliinc  is  suitable.  A  magneto  similar  to  that  used  in  the  OK 
current  meters  would  be  suitable.  The  same  is  true  of  the  curiciil 
sent  by  the  machine  into  a  circuit  of  constant  resistance,  if  I  Ins 
current  is  sufficiently  weak  not  to  cause  any  distortion  of  the  licld 
by  its  reactive  elfcct.  Ix-t  us  suppose  that  the  whole  or  a  portion  of 
this  current  is  used  to  excite  tho  inductor  of  a  .second  machine  ;  thii 
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machine  should  be  free  from  iron,  and  similar  to  the  motor  used  in 
the  Thomson  meters  ;  in  any  case,  if  the  design  is  suitable,  this 
second  machine  'nill  produce  an  E.3I.F.  proportional  to  x-,  and  the 
current  discharged  into  a  circuit  of  constant  resistance  will  be 
similarly  proportional  to  x-.  This  latter  current  can  be  used  to  excite 
a  third  machine,  which  will  produce  a  current  propoi-tional  to  x^,  and 
if  n  machines  are  connected  in  cascade,  the  tirst  being,  as  aforesaid, 
a  continuous-current  magneto,  we  shall  get  a  series  of  currents  pro- 
portional to  .r,  X-,  x^, ....)".  Let  us  add  to  this  system  a  constant 
current  k,  supplied  from  an  accumulator  or  battery.  We  can  then 
.suppose  a  galvanometer,  submitted  to  the  action  of  these  n  +  1 
currents,  and  let  its  needle  point  to  zero  when  the  algebraic  sum  of 
the  ampere-turns  of  the.se  n  +  1  currents  is  zero.  If  such  a  state  of 
equilibrium  is  attained,  we  have  then  a  relation  of  the  form 

0=f(x)=k  +  k-iX  +  lc^v-  +  k^r^+  .  .  .  +  k„xn, 
which  expresses    mathematically    the    conditions    of    equilibiium, 
the  constants  being  dependent  on  the  construction  of  the  machines 
and  on  the  different  circuits. 

If  we  translate  the  equation  into  ordinaiy  language,  we  may  say 
t  if  we  start  from  rest  and  gradually  increase  the  speed  of  the 
ihines,  the  galvanometric  system  will  reach  a  state  of  equilibrium 
•  ly  time  that  the  speed  x  reaches  a  value  equal  to  one  of  the  roots 
he  equation.     In  order  to  solve  an  equation  of  the  type 

1  ;  .  nece-ssaiy  to  choose  the  coefficients  fcj,  k.^,  k^,  .  .  .  kuSO  that  one 
can  make  the  roots  of  the  equation  the  same  as  that  of  the  system  of 
machines,  so  to  s])eak.  The  problem  is,  therefore,  solved  theoreti- 
cally, seeing  that  it  only  consists  in  measuring  x  each  time  that  the 
galvanometer  shows  a  state  of  eqnilibrium  ;  the  negative  roots  are 
evidently  obtained  by  reversing  the  direction  of  rotation.  It  will 
naturally  be  an  advantage  so  to  transform  the  proposed  equation 
that  its  roots  do  not  exceed  certain  numerical  values,  fixed  by  the 
machines.  From  the  practical  pomt  of  vi6w,  the  main  difficulty 
■  insists  in  devising  a  method  for  conveniently  adjusting  the  con- 
■'  ints  of  the  different  circuits  in  such  a  way  that  the  equation  which 
^i\cs  the  condition  of  equilibrium  for  the  galvanometer  shall  be 
iilentical  with  the  one  which  it  is  proposed  to  solve.  However,  this 
nintter  ought  not  to  present  insuperable  difficulties. 


MATHEMATICAL  RELATIONSHIP  BETWEEN  FLUX  AND 
MAGNETISING-CURRENT  WAVES  AT  HIGH  FLUX 
DENSITIES.* 

BY    A.    L.    TACKLEY,    B.SC. 

This  Paper  origmated  in  an  attempt  to  deduce  mathematically  the 
constant  experimental  result  obtained  by  Mr.  J.  S.  Nicholson,  B.Sc, 
for  the  shape  of  the  magnet  ismg  current  wave  required  to  produce 
an  alternating  sine  wave  of  flux  attaining  high  flux  densitie8.t 
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Fio.  1.— Static  Hy.stebesis  Loop  and  B-H  Curve.     Also  Waves 
OF  Flux  and  Magnetising  Ccrbest. 

.\s  an  introduction  to  the  mathematical  treatment  of  this  subject, 
it  is  desirable  to  consider  the  relation  between  flux  and  magnetising 
'irrcnt  waves  at  normal  flux  densities. 

In  Fig.  I  the  magnetising  current  wave  required  in  order  to  prorluce 
'  »inc  wave  of  flux  in  a  given  magnetic  circuit  has  b^-en  obtained 
graphically  from  the  corresiwnding  static  hysteresis  loop.  This 
'on.ttruction  could  have  been  carried  out  in  two  .stages  :  firHt  by 
H-placing  the  loop  by  the  dotted  line  which  bisects  its  horizontal 
» idth— thi8  gives  the  current  wave  a— and  then  correcting  this  wave 

'  Part  of  a  Paper  read  before  the  Institution  of  Electrical  Engincern. 

t  J.  S.  Nicholson,  "  The  .Magnetisation  of  Iron  at  lli«h  Flux  OcnHity 

"ilh  Alternating  Currents."     -  .Journal  "  J.E.E.,  Vol.  1,111.,  p.  248,  lUI.-j. 


to  allow  for  the  width  of  the  loop.  Wave  b  is  the  difference  between 
current  wave  a  and  the  total  magnetising  current  wave,  and  it  could 
also  have  been  deduced  directly  from  the  hysteresis  loop. 

Xow,  harmonic  analysis  of  thi?  static  magnetising  current  wave 
gives 

Oisin  5— a3sin  S^  +  assin  ofl— &C.1  ,,> 

+  biCosd—h3Cos2e  +  bsCos5d—&c.f  •  •  •  ■  ^  > 
By  considerationsof  symmetrj^,  the  sum  of  the  sine  terras  of  equation 
(1)  gives  wave  a,  the  maximum  value  of  which,  I^t.  is  given  by  a, 
-+-  «3  +  »5  +  &c.  ;  the  sum  of  the  cosine  terms  gives  wave  b.  and  owing 
to  the  convergency  of  this  series  and  the  signs  of  the  terms,  the 
maximum  width  of  the  hysteresis  loop  is  of  the  order  of  magnitude 
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Fig.  2. — Analysis  of  B-H  Curve.     Log  B  plotted  against  Loq  H. 

26,.  One  other  line  is  sho\vn  in  Fig.  1  within  each  half  of  the 
hysteresis  loop — namely,  the  B-H  curve  as  obtained  by  the  method 
of  reversals  with  a  ballistic  galvanometer.  ■'- 

Xow,  if  the  magnetisation  reaches  high  flux  densities,  the  width  of 
the  loop  becomes  so  small  compared  with  the  maximum  value  of  the 
magnetising  current  that  its  influence  on  the  shape  of  the  magi'etising 
current  wave  becomes  negligible.  The  latter  may,  therefore,  be 
derived  directly  from  the  line  bisecting  the  loop,  and  its  a»alysis  will 
yield  only  sine  terms,  gi\Tng 

o,  sin  0— flasin  35-)-a5sin  55— &c.  .  .►  .  .  (2) 
Also,  since  the  width  of  the  loop  is  negligible,  this  bisecting  line  may 
be  replaced  by  the  corresponding  B-H  curves,  since  both  are  con- 
tained within  the  looji. 

Values   of  H  for  curve  c 
100        zoo         300^        400 
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Values   of    H  for  curve  a 
Fio.  3. — Experimental  and  Calgulathd  B-H  Curves. 

Proceeding  to  the  B-H  curve  for  the  "  stalloy  "  iron  used  in  Jlr. 
Nicholson's  cxitcrimeiits.  Fig.  2  shows  the  corresponding  jog  K,  log  H 
curve.  The  equation  to  the  straight-line  i)Ortion  of  this  graph  is 
given  hy 

log  8=4037  +  01  log  H, 


,,hat  B-IO..M«,H',orH  =  (,J,,^j" 


(3) 
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The  accuracy  of  these  equations  when  applied  to  the  B-H  curve  has 
been  checked  in  Fig.  3,  from  which  it  will  be  seen  that  the  calculated 
curve  would  practically  coincide  with  one  drawn  from  experimental 
data  at  high  flux  densities.  For  low  values  of  B  the  curve,  although 
not  accurately  representing  the  B-H  curve,  would  lie  witliin  the 
hysteresis  loop  for  the  high  flux  density  conditions  considered  above. 
For  the  present  purpose  equation  (3)  will,  therefore,  be  used  instead 
of  the  B-H  curve.     It  is  written  more  generally  in  equation  (4). 

B=Kil''',orI=K,Bi«      f (4) 

Consider,  now,  an  electric  circuit  consisting  of  a  single-phase 
alternator  maintaining  a  sine  wave  of  voltage  of  normal  frequency  / 
■when  c-onnected  to  the  magnetising  winding  of  a  laminated  uon 
magnetic  circuit.  Assume  the  total  resistance  of  the  circuit  (in- 
■cluding  the  resistance  of  the  alternator)  is  negligible,  and  that,  the 
iron  being  worked  to  high  flux  densities,  it  is  possible  to  neglect  the 
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Fig.  4. 
U')  !/=si""'C;  (i)  2^=sin"'^. 

influoice  of  hysteresis  on  the  shape  of  the  magnetising  current  wave. 
Then  if  the  influence  of  eddy  currents  may  also  be  neglected,  there  are 
two  limiting  cases  which  may  be  considered  mathematically— 
namely,  the  effect  of  producing  (1)  a  sine  wave  of  magnetising  current 
in  the  electric  circuit,  or  (2)  a  .sine  wave  of  magnetic  flux  in  the  iron 
circuit. 

_jCase  1.— Let  i=Ij,sin5  be  the  magnetising  oirrent,  where  6 
=  a'.,  l=Ume  and  a)  =  27r/.  Then,  by  equation  (4).  the  curve  of  flu.\ 
density  B  produced  by  this  current  is  given  by 

B=  +K,  Ij,' '  sm  '  5  for  values  of  6  between  0  and  n.  and 

^=  "^1  Im"'  sill  '" 6  for  values  of  d  between  w  and  27r    .     .     (:jj 

Owing  to  similarity,  only  one-half  period  need  be  considered,  so, 

substituting  Bj,  for  K,T„'",  equation  (5)  becomes 
B  =  Bj,  sin  "6, 

and  since  the  flux  <I.  =  BA,  where  A=area  of  the  iron  circuit,  the 


curve  of  flux  is  giv(  n  bv 


'I'-<I>„ 


sin  '"0 


(li) 


The  curve  represented  by  equati.,:.  ((i)  has  been  ,.Iottcd  in  Fig.  4, 

^^n^  ,"•      nV"  ""["' ';'  ""''••^'•^"  ""^  ''"''^'  "f  Ihis  flux,  the  anafvsis 
of  equation  ((,)  may  he  obtained  from  J-'ig,  o  by  noting  the  amplitudes 

of  the  fuiKlam.-ntal  and  harmonics  for  n=  ~,  giving 
*=*u  (I -22  sin  fl-f  0-36  sin  S6  +  0-2]  sin  US 

=  <I>,.(Hm  tf-t  0-30;(in:ifl-H0-17Min  r>0 

-f010.sin  ~0  +  &(:)  ^ 
vrhere  *,  (the  nmj.Iitu.le  of  the  fundamental  wave)=  1  22  <!)„ 
<7)-  namefv  '''  ""'"''"''  ''•''  *'""  ""^  "  "^^''''''''^  ''""'  '-'"'""i-- 

*"'  =  —  K(K  (com  e  +  ay  (1-3  eoH  35 

--E,r(coafl-t-0!K»co.<3fl  I"        •     •     (S) 

+  083  cog  M  +  ().7()  co.H  7fl  +  \.c 

of   ,|H.  m«g,K.|,„„„  w,„.|i„K.  ,1„.  „„,,,,|y  fr,.,,,H.ney 


and  the  maximum  value  Op,  of  the  fundamental  term  of  the  flux 
wave  interlinked  with  the  winding. 

Consideration  of  this  induced  voltage  wave  shows  it  to  be  unstable, 
smce  only  the  fmidamental  wave  is  balanced  by  the  voltage  gene- 
rated by  the  alternator.  The  harmonic  voltages  would,  therefore, 
tend  to  produce  currents  in  the  electric  circuit  which,  if  allowetl  to 
flow,  would  distort  the  magnetising  ctu-rent  and  flux  waves.  One 
method  of  approximately  avoiding  tliis  distortion  and  so  maintaining 
the  conditions  assumed  would  be  to  include  pure  inductance  and 
capacity  in  the  electric  cu-cuit  tmied  for  resonance  of  the  complete 
circuit  at  the  fimdamental  frequency.  Theoretically,  the  inductance 
could  be  made  as  large  and  the  capacity  as  correspondingly  small  as 
requii-ed. 

It  is  now  possible  to  consider  for  this  circuit,  at  present  wattless, 
the  accm-acy  of  the  assumptions  made  with  regard  to  hysteresis  and 
eddj'  currents.  Since  hysteresis  is  practioaUy  mdependent  of  the 
rate  of  change  of  flux  with  time,  the  flux  wave  [equation  (6)]  gives 
the  same  hysteresis  loop  for  a  given  value  of  Oj,  as  that  pre\  iously 
considered  for  a  static  sine  wave  of  flux.  It  follows  that  the  influence 
of  hysteresis  may  also  be-ncglected  for  the  present  flux  wave.  With 
regard  to  eddy  cmrents,  it  is  necessary  to  consider  the  magnetic 
screenmg  action  of  these  currents  on  the  laminations  and  also  their 
ohmic  loss.  Xow,  their  instantaneous  magnitude  deiiends  on  the 
time  rate  of  change  of  the  flux,  while  their  magnetic  action  depends 
on  theii'  magnitude  and  phase,  and  on  the  permeability  and  thickness 
of  the  iron  lammations.  Also,  the  permeability  of  the  iron  varies, 
not  only  owing  to  the  alternating  values  of  the  total  flux,  but  also 
to  its  non-miiform  distribution  m  the  laminations.  For  noniud 
thickness  of  plates,  it  follows  that  the  distortion  of  the  curve  reprc- 


FiG.  5. — Harmonic  Analysis  to  the  Seventh  Hap.jioxic  of  v  = 
±  sin"  0. 
t)=iijl.  (=time  :    u=2'r/'.     y  is  positive  for  ff=^-0  to  jr,  and  negative  for 
e  =  x  to  27r. 

s'^ntcd  by  equation  (0)  will  only  be  appreciable  for  the  steep  jiorf  ions 
of  the  flux  wave,  the  maximum  value  of  which  'I'j,.  will  remain 
practically  unchanged.  It  is  interesting  to  notice  that  the  analysis 
of  the  resultant  flux  wave  must  also  contain  the  term  '1*^  sin  0  un- 
ciiaugod.  since  the  magnitude  and  phase  of  tlie  latter  are  determined 
by  the  applied  voltage  wave.  The  eddy  currents  can,  therefore,  only 
modify  the  harmonic  terms  of  ((iimtion  (7).  and  the  resultant  flux 
ivave  will  be  of  the  form 

1>  =  <I>K  sin  d  +  <I)3  sin  3  (S-(i,)-h^l\  sir..  {d-(i,,)  +  &c.     .     (!)) 

The  current  wave  will  now  include  a  fundainental  term  tending  to 
neutralise  the  magnetic  efl'ect  of  the  fimdame.ital  eddy  cmrents.  a:i(l 
also  a  fundamental  cosine  term  in  ])hase  with  the  applied  voltage  In 
su()ply  the  total  eddy  current  olnnic  loss.  The  magnitude  of  tliis  loss 
depends  on  the  square  of  the  form  fn-.^tor  of  the  resultant  iiuluccd 
voltage  wave. 

The  case  consilercd  above  readily  leads  to  Case  2,  that  of  a  ^ine 
wave  of  flux  in  the  iron.  Thus,  suppose  no  resonance  device  to  lie 
inserted  in  the  electrical  circuit  which,  in  contra.st  to  the  eddy- 
(inienl  paths  in  the  iron,  now  po.^se.saes  by  assumption  only  indiii- 
tance,  then  the  flux  will  produce  harmonic  currents  in  the  winding, 
lagging  n-/2  behind  the  harmonic  voltages  prolucing  them.  The 
direction  and  ]ilmse  of  these  currents  cauet  them  to  oiqiose  and 
reduce  the  harmonic  fluxes,  which  will  result  in  (he  llux  wave  tending 
towards  a  sine  wave.  This  action  is,  liowever.  limited  by  the  uiduc- 
tiuuc  of  the  com])lele  circuit  to  the  harmoiilc  cm-rents  :  but  if  those 
currents  can  he  as^iisted  to  reach  their  full  values  the  flux  wave  will 
become  a  sine  wave.     This  case  will  lie  now  considered. 

This  case  i^eonsidcred  by  the  iiuthor  in  dclnil  in  the  original  I'ajH  r. 
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At  the  Meeting  held  on  June  25th.  at  the  Imperial  Cjllege  of 
Science,  Dr.  A.  Ru.ssell,  M.A.,  Vice-President,  in  the  Chair,  a  Paper 
entitled 

"  Conduction  of  Electricity  througli  Metals," 

was  read  by  tlie  President,  Sir  J.  J.  Thomson,  O.M.,  F.R.S. 

The  di-scovery  by  Kamerlingh  Onnes  that  at  the  temperature  of 
liquid  helium  some  metals  can  exist  in  a  state  in  which  their  speoitic 
resistance  is  less  than  one  himdred  thousand  millionth  part  of  that 
at  0°C.,  appears  to  necessitate  the  abandonment  of  the  ordinary 
theory  of  metallic  conduction,  as  the  experimental  conditions  pro- 
hibit the  explanation  of  the  phenomenon  by  an  abnormal  increase, 
either  in  the  number  or  mean  free  path  of  the  free  electrons.  The 
•effects  observed  by  Kamerlmgh  Onnes  may.  however,  be  accounted 
for  by  a  theory  of  metallic  conduction  previously  given  by  the 
author  m  "'  The  Corpuscular  Theory  of  Matter.''  On  this  theory  the 
atoms  of  some  substances , contain  electrical  doublets — i.e.,  pairs  of 
equal  and  oiipnsitc  olortrical  charges  at  a  small  distance  apart.  The 
effect  of  an  .uinlinl  M.^I.F.  Ls  to  alter  the  heterogeneous  distribution 
of  the  axes  ..I  t  In  ,,■  doublets  by  bringing  them  mto  partial  alignment 
with  the  Held,  'i'lie  influences  preventing  complete  alignment  are 
considered,  and  it  is  shown  that  if  M  is  the  moment  of  a  doublet,  N 
the  number  per  unit  volume,  iv  the  average  kinetic  energy  of  the 
molecules  {=B.d,  except  at  very  low  temperatures)  and  I  is  the  resul- 
tant of  the  molecular  moments  in  the  direction  of  X  the  electric  force 
■on  the  doublets,  then 

I=N]M/(XM/ic)  =  NM/(.») (1) 

in  which  /{.(■)=0  when  .v=0.  and  /(.r)=  oo  when  .)■  is  mtinite. 

X  is  made  up  of  the  apjjlied  electric  field  X,  plus  an  internal  field 
due  to  the  polarised  doublets,  the  latter  of  which  is  assumed  to  be 
proportional  to  I.     Hence,  X=X(|-f  H,  and  .r=M(X|,-f  H)/h,',  or 


I=iw/Mfc-X„/il-. 


(2) 

For  any  value  of  Xo  the  value  of  I  can  be  fomid  from  the  intercept 
of  the  straight  line  (2)  with  the  curve  (1).  The  effects  due  to  any 
value  of  I  will  be  the  same  as  if  I  doublets  per  miit  volume  pointed 
in  the  direction  of  tlie  field,  the  axes  of  the  rest  being  imiformly  dis- 
tributed in  all  directions,  and  the  substance  may  be  ])i<'tured  as 
<  (intaintng  a  number  of  ehams  of  polarised  atoms  whose  doublets 
;ill  point  in  the  direction  of  the  field.  The  electrons  in  tlie  ati)n\s  will 
I"-  acted  on  by  forces  due  to  the  neighbouring  ])olari«ed  atoms,  and 
till'  theory  suppo.ses  that  in  conductors  the  eleelrons  arc  easily 
abstracted  by  these  forces  from  the  atoms  to  which  they  are  attached, 
and  pass,  imder  their  influence,  from  atom  to  atom  romid  the  polar- 
ised chain.  If  p  electrons  pass  along  each  chain  per  second,  and  if 
there  are  u  chains  per  square  centimetre  perpendicular  to  the  field, 
the  current  density  i=epn,  where  e  is  the  electronic  charge.  It  is 
shown  that  p  is  independent  of  X^.  and  so  the  ratio  of  i  to  X,  will 
follow  the  same  laws  as  that  of  I  to  X,,. 

When  w/Mk  is  large,  as  at  ordinaiy  temperatures,  the  slope  of 
(2)  will  be  steep  and  will  intersect  (1)  near  the  origin  where  it 
a])proxiraates  to  a  straight  line.  In  these  circumstances  it  is  shown 
that  Olmi's  law  holds.  As  the  temperature  falls  the  slope  of  (2) 
also  decreases,  and  may  ultimately  become  less  tlian  that  of  the 
tangent  at  the  origin  of  (1).  In  this  case,  if  we  start  with  an  external 
field  producing  a  polarisation.  I.  and  gradually  reduce  the  field  to 
zero,  the  point  of  mtersection  of  (1)  and  (2)  moves  along  I  be  former. 
but  still  gives  a  finite  value  of  I.  when  (1)  passes  tlirough  the  origin  - 
i.e..  when  X„=(l — and  a  current  continues  to  flow  in  the  absence  of 
an  applied  K.M.F.  as  ob.scrved  in  one  of  Kamerlingh  Onnes'  exjieri- 
ments. 

On  this  view,  therefore,  the  function  of  the  ap|)licd  field  is  to  pro- 
duce the  alignment  of  the  doublets  ;  the  actual  transference  of  elec- 
tricity is  effected  by  the  large  inter-atomic  forces  brought  into  being 
by  the  polarisation  of  the  doublets.  Thus,  if  the  j)olarisation  re- 
mains on  withdrawing  the  a])plied  E.M.F.  the  current  will  also 
ninam. 

In  addition  to  the  disturbing  effects  on  the  chains  due  to  thermal 

II' Tgy.  there  may  be  mutually  directive  action  bctwc(^n  different 

iims  such  as  gives  rLse  to  crystallisation.     The  effect  of  this  is  con- 

lired.  and  it  is  shown  that  if  this  factor  is  largo  the  metal  cannot 

I '  ome  superconducting. 

f'rof.  S.  P.  Tuo.Mi'Sox,  in  i)roposing  a  vote  of  thanks  to  the  I'resident 

I  liis  I'apcr,  8ai<l  there  were  one  or  two  )ioint8  wliich  he  hiid  not  quite 

'I'tpcd  in  the  course  of  the  kcluro,  and  which  he  would  like  to  have 

I'-arcd  up.     We  were  asked  to  a.ssumc  a  ring  of  polarised  aloiiis  with 

Ii'witive  and  negative  sides  jiroducing  an  electric  force  which  caused  the 

•  rnngfcrencc  of  electrons  from  one  atom  to  the  next  and  .so  on  round  the 


circuit,  this  transference  constituting  the  electric  current.  Although 
the  responsible  factor  in  the  transference  of  the  electrons  was  the  internal 
force,  ail  external  force  was  necessary  to  produce  this,  and  he  did  not  see 
why.  on  withdrawing  the  appUed  field,  the  process  should  go  on  itistead  of 
stopping  after  one,  or,  at  most  a  few,  transfers  had  taken  place.  Were 
there  any  physical  grounds  for  supposing  that  the  forces  of  restitution 
were  greater  in  the  case  of  mixed  crystals  than  in  homogeneous  ones  ? 
Lastly,  he  did  not  see  the,  physical  necessity  of  introducing  the  quantity 
d.  Could  the  total  force  of  restitution  from  all  causes  not  have  been 
included  in  a  single  symbol  ? 

The  President,  replying  to  the  points  raised  by  Prof.  Thompson,  said 
that  the  energy  was  not  spent  in  the  movements  of  the  electrons,  but  in 
creating  the  initial  polarisation  and  if,  in  any  circumstances,  this  could  be 
maintained,  the  current  would  go  on  without  any  loss  of  energy,  except  a 
little  by  radiation.  The  formation  of  mixed  crystals  of  A  and  B  was  due 
to  the  force  between  a  molecule  of  A  and  one  of  B  being  greater  than  that 
between  two  of  A  or  two  of  B.  Hence,  the  force  of  restitution  called  into 
plaj-  on  displacing  a  molecule  will  be  greater  in  the  case  of  the  mixture 
than  in  that  of  the  pure  metals.  He  had  thought  it  better  to  denote  the 
force  of  restitution  due  to  the  directive  action  of  neighbouring  mole- 
cules, which  did  not  depend  much  on  temperature,  by  a  separate  symbol 
d,  and  keep  it  clear  from  the  restoring  couple  due  to  the  gyrostatic  action 
which  did  depend  on  the  thermal  conditions. 

A  Paper 

"On  an  Unbroken  Alternating  Current  for  Cable  Telegraphy," 

was  read  by  Lieut. -Col.  G.  O.  Squiee,  Ph.D. 

1.  The  Paper  proposes  a  new  angle  of  view  in  the  method  of  trans- 
mission of  signals  in  the  submarine  telegraph  cable,  and  describes 
some  apparatus  for  operating  on  the  general  principles  involved. 

2.  An  ocean  cable  is  considered  as  a  power  line,  and  startmg  with 
the  standard  form  of  circuit  which  would  be  used  in  case  it  were 
requu'ed  to  operate  an  electric  motor  through  an  ocean  cable,  experi- 
ments are  described  to  determine  the  mmimum  possible  variations 
required  m  such  a  circuit  to  permit  the  alternating  ciu-rent  received 
to  be  interpreted  in  dots,  dashes,  and  spaces  of  the  present  alphabet. 
The  iminterrupted  alternatmg  current  used  in  transmission  is  operated 
on  synchronously  by  the  ordinary  transmitting  tape,  so  as  to  alter 
the  impedance  of  the  transmitting  circuit  at  the  instants  when  the 
current  is  naturally  zero.  Dots,  dashes  and  spaces  are  each  sent  by 
semi-waves  of  either  sign,  but  of  different  amplitudes.  The  alter- 
nating current  received  may  be  read  directly  from  the  record  made  by 
a  syphon  recorder,  or  this  current  may  be  employed  to  operate  a 
syphon  Morse  printer,  by  means  of  an  adaptation  of  Muirhcad's 
gold-wire  relay,  or  a  Heurtlcy  magnifier  and  a  local  wire  relay. 

3.  The  voltage  stress  abng  an  Atlantic  cable  when  an  al  criiator  is 
employed  is  shown,  and  the  transmitting  impedance  of  such  a  cable 
is  computed  as  the  frequency  varies. 

4.  A  spec^ial  form  of  cable  dynamo  to  operci'e  at  frequencies  from 
4  to  10  was  used  in  the  experiments  described. 

5.  The  fundamental  prmciple  is  devebpcd  of  never  metalic:  lly 
"breaking"  the  transmitter  circuit,  which  periuils  of  greater  accu- 
racy in  balancing  the  duplex  bridge. 

Mr.  W.  DuDDELL  said  the  author  and  Dr.  Crehore  some  20  years  ago 
were  trying  to  get  rid  of  the  square  corners  of  the  waves  due  to  the; 
upper  harmonics.  The  difficulties  now  appeared  to  have  been  entirely 
surmoimted.  As  pointed  out  in  the  Paper,  if  the  current  be  broken  the 
harmonics  are  again  introduced,  and  he  thought  the  method  of  avoiding 
this  by  exact  synchronism  of  the  transmitter  and  generator  very  in- 
genious. 

Prof.  S.  P.  Tho.mpson  thought  the  great  merit  of  th(^  method  of  working 
was  that  it  reduced  everythiiif.'  to  the  sine  cm-ve.  AuytbiuK  else  than  a 
sine  curve  was  h'ss  economical  financially  and  electrically.  He  admired  the 
author's  method  of  obtaining  synchronism,  and  of  making  the  alterations 
in  amplitude  exactly  at  the  zero  ])oints. 

Mr.  A.  Camtdkll  said  tliat  fieipiencies  of  4  to  10  seemed  to  be  usually 
employed.  What  were  the  limits  of  frequency  practically  possible  on  aii 
Atlantic  cable,  for  exami)le  ?  Was  the  limit  .set  by  the 'facility  with 
which  the  signals  could  be  read  by  the  o|)eralor  ? 

Dr.  H.  W.  Mauoi.m  thought  that  by  adopting  the  principle  of  never 
breaking  the  circuit  the  author  was  working  on  the  rijjht  lines.  The 
distortion  in  a  long  cable  was  so  great  that  the  waveform  of  the  signal 
received  depended  very  little  on  the  form  transmitted,  and  so  the  wave- 
form could  1h'  chosen  to  produce  the  least  disturbance  at  the  transmitting 
end.  For  this  the  use  of  a  .series  inductance  was  helpful.  Another 
method  was  to  use  a  commutator  to  shut  off  the  recorder  while  the  battery 
circuit  wa.s  made  or  broken. 

I'rof.  (!.  W.  ().  HoWK  asked  why  the  amplitude  of  the  current  which 
passed  between  signals  could  not  he  nuide  zero.  Was  it  an  instrumental 
diffieulty  or  wa.s  there  a  theoretical  advantage  in  having  it  large. 

The  Ai'TMon,  in  reply,  said  it  was  di'sirable  to  have  the  amplituih- 
large  between  signals,  so  as  to  depart  as  little  as  wa.s  j)raetieal>le  from  its 
ideal  sine  wave.  .Moreover,  the  energy  was  utilised  to  fec-d  the  ta|K'. 
With  regard  to  frequency,  10  was  very  high  from  a  cable  Htandpnint, 
l)\it  he  was  hopeful  that  when  the  physicist  had  attcntled  to  the  problem 
of  the  ree<-ivinK  instrument  much  higher  frequencies,  say,  within  the 
aural  limit,  would  be  possible. 
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SPECIAL  NOTICE. 


In  order  that  we  may  be  able  to  supply  the  newspaper  trade  eSectlfeiy 
and  meet  the  requirements  of  the  Post  Office,  we  are  sending  THB 
ELECTRICIAN  to  press  a  few  hours  earlier  every  week.  All  editorial 
and  news  matter  for  the  next  current  issue  of  THE  ELECTRICIAll 
must  reach  us  as  much  earlier  as  possible,but  not  later  than  WEDNES- 
DAY NOON,  and  advertisement  text  and  blocks  must  reach  the 
offices  as  much  earlier  as  possible,  but  not  later  than  TUESDAY 
EVENING,  during  the  continuance  of  the  War.  Advertisementi 
of  all  kinds  of  which  no  proofs  are  required  before  first  insertion 
can  be  accepted  up  to  FIRST  POST  THURSDAY  MORNING. 


THE  NATIONAL  ORGANISATION  OF 
SCIENCE. 

At  tlie  annual  general  meeting  of  the  British  Science 
Guild  last  week  Sir  William  R.\M5!ay  delivered  an  addrets 
on  the  National  Organisation  of  Science.  This  is  a  subject 
which  would  be  important  at  any  time,  but  it  is  of  more 
than  usual  importance  at  the  present  moment,  because  the 
methods  of  war  consist  largely  of  applied  science,  and  the 
question  with  which  we  are  faced  is — Are  we  making  the 
most  of  the  scientific  re.sources  of  this  coimtrv  for  the  ])iose- 
cution  of  the  war  to  a  successful  conclusion  ? 

The  tendency  in  times  of  peace  is  to  disregard  science, 
taking  this  term  in  its  broadest  sense.  More  than  half  a 
century  ago  it  was  pomted  out  that  whereas  other  countries 
send  over  men  to  Great  Britain  to  study  our  methods  and 
conditions,  we  do  not  take  the  same  trouble  to  discover  what 
is  done  by  other  nations.  The  tendency  has  been  towards 
self-satisfaction,  which  becomes  a  national  danger.  This 
attitude  has  now  been  somewhat  rudely  shaken,  and  it  is 
to  be  hoped  that  the  ultimate  result  will  be  all  to  tlie  good. 

For  the  moment,  however,  the  question  before  us  is  the 
application  of  science  to  warfare  in  particular,  and  in  ap- 
proaching this  subject  imdcr  present  conditions  we  think 
it  must  be  realised  that  the  War  Office  and  the  Admiralty 
are  necessariiv  labouruig  under  extreme  pressure  of  mili- 
tary and  naval  work.  It  is,  therefore,  difficult,  if  not 
impo.ssible,  for  them  to  organise  scientific  work,  more 
particularly  if  this  does  not  appeal  to  them  as  having  an 
immediate  application.  'I'hat,  however,  is  no  reason  why 
scientific  societies  should  not  take  some  action  in  organisinu 
themselves.  From  a  reply  to  a  question  askwl  in  Tailia 
mcnt  by  Sir  Philip  Macjms  last  week,  it  is  evident  that 
Mr.  Lloyd  (iEOnoK  does  appreciate  the  possibilities  of  an 
organised  scientific  effort.  .\t  tive  same  time,  it  is  well  t  fiai 
the  difficulties  should  be  realisinl.     In  inanv  matters  itgi. 


THE  ELECTRICIAN,  JULY  9,  1915. 


515 


essential  that  secrecy  should  be  preserved,  and  for  this 
reason  Government  departments  very  naturally  prefer  to 
deal  with  individuals  or  with  very  small  committees  rather 
than  with  large  bodies.  Further,  it  is  highly  desirable 
not  to  have  duplication  of  work,  or  the  covering  of  the  same 
ground  by  a  nimiber  of  individuals  without  one  section 
knowing  what  another  section  is  doing.  On  the  other  hand, 
it  should  be  comparatively  easy  for  societies  to  act  as  a 
source  of  information,  and  to  carry  out  certam  work  which 
is  known  to  be  wanted.  In  this  connection  the  broadest 
possible  view  should  be  taken,  for  a  certain  work  may  be 
required  for  oiir  mdustries  imder  present  conditions,  and 
may  be  as  important  for  the  coimtry  generally  as  work 
more  directly  connected  with  warfare.  A  very  good 
example  of  this  class  of  work  is  that  which  has  been  recently 
carried  out  by  the  Institute  of  Chemistry  in  providmg 
formulae  for  certam  classes  of  glass  which  had  hitherto  been 
imported  mto  this  coimtry.  There  must  be  a  great  deal  of 
wurk  to  be  done  of  this  kuid,  but  we  doubt  if  the  position  is 
sufficiently  realised.  The  want  is  there  and  the  workers  are 
there,  but  what  is  necessary  is  to  brmg  them  together  so  as 
to  obtain  a  useful  result.  The  suggestion  made  by  Sir 
William  Ramsay  is  that  a  central  scientific  organisation 
sliould  be  formed  and  that  Government  departments  should 
be  compelled  to  apply  to  this  body  for  information.  It  is 
common  kirowledge  that  Government  departments  have  no 
love  for  seeking  information  from  outside  sources  ;  hence 
Sir  William's  desire  for  compulsion. 

At  the  moment  there  are  certain  small  committees  which 
have  been  formed  by  various  members  of  the  Government, 
but  their  membership  has  not  been  annoimced,  and  their 
existence  has  somewhat  deterred  scientific  men  from 
organising  themselves,  as  those  who  are  serving  on  these 
committees  have  felt  that  they  might  be  guilty  of  a  breach 
of  trust  m  taking  part  in  any  such  organisation.  Sir 
William  is  anxious  to  have  a  broad  scheme  embracing  all 
the  scientific  and  engmeering  societies,  and  that  the  Royal 
Society  should  act  as  a  sort  of  intermediary  between  the 
Government  and  the  societies.  In  this  connection  it  may 
be  mentioned  that  the  Chemical  Society  has  already  done  a 
good  deal  in  organising  its  members  into  a  number  of  sec- 
tions, some  of  which  are  practically  delegated  to  certain 
other  specialised  societies.  In  broad  outline  this  seems  to 
be  the  proper  direction  in  which  to  work. 

Perhaps  the  most  disquieting  feature  of  all  tliese  move- 
ments is  the  national  characteristic  of  slowness  to  take 
action.  In  comparison,  we  have  the  fact  that  so  far  back  as 
AugiLst  4th  last  (that  is,  inmiediately  following  the  outbreak 
of  war),  the  Academic  des  Sciences  offered  all  its  resources 
to  the  French  Government,  and  formed  a  number  of  com- 
missions whicli  have  since  been  carrying  out  valuable  work. 
1  Tn  this  country  it  has  taken  us  10  months  to  tiiink  about 
■  ii;ig  something  of  the  same  kind.  In  conclusion,  we  would 
iiiphasise  the  fact  that  it  is  not  merely  the  conditions  of 
\var,  but  the  conditions  ux  peace  that  we  have  to  consider. 
It  \a  essential  to  look  forward  and  to  spare  no  effort  in 
I'l'ttiiig  our  industries  into  a  satisfactory  position,  so  that 
'liey  will  be  able  to  meet  the  stress  of  competition  in  the 
icar  future.  This  can  largely  be  accomplished  by  a  suitable 
■o-operation  between  science  and  industry. 
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Modern  Illuminants  atid  Illuminating  Engineering.  By  L.  Gaster 

and   J.    S.    Bow.     (London  :     Whittaker    &    Co.)     Pp.    xiv.-|-462. 
12s.  6d.  net. 

Manv  books  have  been  written  during  the  last  few  years  on 
lighting,  illumination  and  its  allied  subjects.  Each  has  dealt 
with  some  specific  aspect,  which,  as  a  rule,  has  been  developed 
with  as  much  detail  as  the  exclusion  of  the  use  of  mathematics 
will  permit.  The  book  at  present  under  review  differs  from 
others  on  the  same  subject  in  that  it  surveys  the  whole  realm 
.of  illuminating  engineering,  including  many  of  its  more  physical 
and  physiological  aspects  ;  but  the  authors  have  successfully 
resisted  the  temptation  to  enter  into  very  much  detail  in  any 
section  of  it.  To  make  up  for  what  would  otherwise  be  a 
defect,  many  references  are  given  throughout  the  volume  to 
Papers  and  books,  which  may  be  referred  to  when  more  detailed 
information  is  required.  Such  a  plan  as  this,  well  and  metho- 
dically carried  out,  has  the  effect  of  converting  what  in  any 
case  is  a  most  interesting  survey  of  the  subject  into  a  book  of 
no  little  value  for  referencj  purposes. 

Complete  as  the  references  already  are,  in  a  futmv  edilion 
one  hopes  that  they  will  be  still  further  extended.  With  the 
unrivalled  accjuaintance  which  the  authors  have  with  cuviv-nt 
literature,  there  is  no  reason  why  their  book  should  not  form 
a  complete  bibliography  of  the  subject,  which  would  con- 
stitute it  an  unrivalled  reference  work  for  all  time. 

Those  who  are  familiar,  as  the  present  writer  is,  with  the 
labours  of  the  authors  in  connection  with  the  work  of  the 
Illumination  Engineering  Society,  will  expect  great  things 
from  this  book,  and  they  will  not  be  di.sappointed.  1£  a 
criticism  may  be  offered,  it  is  that  the  references  to  the  vaviotis 
authorities  and  investigators,  which  now  appear  in  tlte  text, 
might  with  advantage  be  consigned  to  footnotes.  In  their 
anxiety  to  give  proper  crjdit  to  all  who  have  done  oiiginal 
work,  the  text  has  in  parts  become  overloaded  with  peisonal 
references.  Furthermore,  parts  of  the  book  may  give  the 
impression  to  some  of  being  too  much  in  the  nature  of  a  resume 
of  other  people's  opinions,  and  the  reader  would  like  to  know 
more  often  what  the  authors  themselves  think  and  recommend. 

The  book  with  its  160  pages  may  be  divided  into  three 
sections.  The  first,  extending  to  Chapter  IV.,  after  giving  an 
historical  resume  of  the  subject,  deals  with  the  different  systems 
of  lighting  used  at  the  present  day  from  an  engineering  ])oint 
of  view.  The  second  section  (Chapters  V.,  VI.  and  Vll.) 
treats  of  the  more  physical  and  physiological  aspects  of  the 
subject,  including  the  measurement  of  illumination,  whilst 
the  last  three  chapters. are  concerned  with  the  design  of  lighting 
installations  from  the  point  of  view  of  the  illuminating  enf^ineer. 
Each  of  these  sections  will  app.?al  in  turn  to  different  readers, 
but  none  are  so  specialised  as  to  lack  interest  for  all.  Turning 
to  the  individual  chapters.  Chapter  I.,  on  the  history  of  the 
subject,  is  remarkable  as  showing  the  great  impetus  which 
has  been  given  to  the  development  of  good  lighting  along 
scientific  lines  by  the  advent  of  illuminating  engineering 
.societies  in  different  countries.  Chapter  II.  deals  with  gas 
lighting  from  a  practical  standpoint  and  all  the  accessory 
questions  connected  with  it,  such  as  the  composition  and 
testing  of  mantles,  remote  control  and  automatic  ignition,  &c. 
In  ('hapter  III.  all  types  of  elertric  lamps  are  described  in  a 
way  which  will  be  acceptable  to  those  who  have  not  a  profound 
electrical  knowledge,  but  yet  desire  to  Iw  informed  regarding 
the  outstanding  features  of  the  various  lanq)s  dealt  with. 
Unfortunately,  the  mcst  important  development  of  all,  the 
ga.s-filled  tunt'sten  lamp  has  appeared  too  recently  to  receive 
any  but  a  brief  ])assing  mention. 

Chapter  IV.  deals  in  the  same  way  with  other  illuminants, 
such  as  oil,  petrol,  air  gas  and  acetylene. 

The  next  two  chapters,  entitled  "  Illumination  and  the  Eye  " 
and  "  Colour  and  the  Eye,"  are  most  valuable  and  well  r,'|)ay 
careful  i)erusal.  They  may  bo  said  to  contain  tho.sc  facts  in 
the  physics  and  ijhysiology  of  vision  which  should  bo  within 


516 


THE  ELECTRICIAN,  JULY  9,  1915. 


the  knowledge  of  everyone  who  desires  to  have  an  intelligent 
appreciation  of  the  principles  imdeilving  our  power  to  see. 

The  following  chapter  is  on  the  measurement  of  light,  and 
is  accuiate  and  well  worked  out.  Considering,  however,  that 
they  are  undoubted  authorities  on  this  branch  of  the  subject, 
the  attitude  of  the  authors  is  .somewhat  neutral,  and  the  reader 
will  find  more  information  than  guidance.  In  this  section  of 
the  book,  which  deals  with  the  physics  of  the  subject,  the 
absence  of  a  chapter  on  radiation  is  a  defect  which  one  hopes 
will  be  corrected  in  a  future  edition.  It  is  to  be  feared  that 
there  is  much  general  ignorance  of  the  principles  of  radiation, 
and  yet  they  are  most  intimately  bound  up  with  the  physical 
production  of  light. 

The  final  thre,;  chapters  on  the  design  of  internal  and  exterior 
lighting  in.stallations  leave  little  to  be  desired,  and  contain 
many  valuable  hints  and  maxims,  together  with  not  a  little 
useful  advice.  Until  now  every  man  has  felt  himself  com- 
petent to  arrange  the  details  of  a  lighting  installation,  and  the 
result  has  often  been  waste,  discomfort  and  ugliness.  A  little 
attention  to  these  concluding  chapters  can  hardly  fail  to  con- 
vince the  amateur  that  there  are  both  good  and  bad  ways  of 
lighting,  and  the  latter  are  at  present  much  more  usually 
met  with  than  the  former.  It  is  to  be  hoped  that  this  excellent 
book  will  do  much  to  promote  what  its  authors  have  laboured 
for  for  so  many  j'ears — the  following  of  scientific  principles 
in  the  installation  and  use  of  artificial  light.  The  book  is 
excellently  illustrated,  and  the  exceptionally  matt  paper  used 
adds  to  the  comfort  of  leading,  and  does  not  appear  to  interfere 
in  any  way  with  the  leproduction  of  the  many  splendid 
half-tone  illustrations 


NOTES  ON  THE  USES  OF  MERCURY  TYPE  ELECTRO- 
LYTIC METERS. 

BY   R.   BOSSOJI. 

Summary. — The  author  refers  to  the  ease  with  which  electrolytic  meters 
can  be  used  for  checking  others  in  silu  and  their  advantages  in  certain 
kinds  of  work,  such  as  the  testing  of  primary  cells  for  ampere-hour  output. 
Some  notes  are  given  on  the  testing  of  such  meters  in  quantities. 


The  mercury  electrolytic  meter  is  now  so  largely  used  that 
these  notes  concerning  them  need  no  apology.  Their  great 
accuracy  at  all  loads,  their  ability  to  register  very  small  currents 
and  the  fact  that  their  upkeep  is  practically  nil,  are  features 
which  cannot  be  ignored,  and,  at  the  present  time,  when  meter 
room  staffs  are  depleted  owing  to  so  large  a  number  of  men 
joining  thi  fighting  forces  of  our  country,  the  electrolytic  meter, 
which  is  so  easily  read  and  requires  no  periodic  overhauling  to 
keep  it  in  order,  presents  great  advantages  to  the  supply 
engineer. 

Testing  in  Situ. — Instead  of  removing  the  meter  for  testing 
purposes,  after  say,  three  years,  it  is  much  more  convenient  to 
connect  in  series  with  it  one  of  the  "  miniature  "  type  which  has 
been  previously  checked  in  the  test  room.  Simultaneous 
readings  are  taken  of  both  meters  when  the  check  meter  is 
iastalled,  and  at  convenient  intervals,  until  sufficient  registra- 
tion of  units  has  taken  place  to  enable  the  accuracy  of  the  older 
meter  to  be  checked,  when  the  "  miniature  "  meter  may  be 
removed.  This  method  is  much  better  than  removing  the 
original  meter,  as  the  customer  is  able  to  .see  the  whole  thing 
for  hiin.sclf  (and  a  satisfied  customer  is  the  best  form  of  adver- 
tisement), whcrca.1  if  the  meter  is  removed  the  customer  feels 
that  he  has  no  check  on  what  is  being  done  and  concludes  that 
he  is  at  the  mercy  of  the  supply  authority.  Of  course,  motor- 
type  meters  can  be  tested  on  the  customer's  premises  by 
similar  means,  but  there  arc  several  drawbacks. 

(«)  'J'hey  must  l>o  tested  at  "  low  "  and  "  full  "  loads  to 
obtain  the  noces.sary  information  as  to  their  actual  condition, 
ns  owing  to  starting  troubles  they  may  be  considerably  in- 

H...nriit4-  lit   the  lowest  loads.     This  necessitates  the  use  of 

porliilih^  lestinR  ai)paratuM. 

('-)  <'lKTkin(i  in  situ  with  a  iMirlable  load  and  uiijiaratus  needs 


two  men — the  inspector  and  a  labourer  with  the  truck  or  van 
to  move  the  apparatus  from  place  to  place. 

(c)  The  men  are  on  the  premises  some  considerable  time, 
which  is  rather  a  nuisance  to  the  customer,  who  may  not  have 
a  lot  of  faith  in  the  result  if  tmsatisfactory. 

(d)  The  customer  must  be  assiu-ed  that  the  testing  current 
is  not  charged  in  his  bill. 

(e)  The  whole  thing  is  a  mystery  to  him  and  he  naturally  has 
not  the  same  confidence  as  he  would  have  if  he  coidd  s<  e  at  a 
glance  how  things  were  going. 

(/)  The  cost  of  current,  time  and  labour  of  this  method  is 
considerable  and  not  to  be  compared  with  the  cost  of  tempor- 
arily instalhng  a  check  meter  weighing  about  3  lb.  which  can 
be  put  in  one's  pocket.  Further,  electrical  energy  is  to  have 
such  a  large  domestic  use  in  the  reasonably  near  future,  that 
everything  should  be  done  to  simplify  matters  to  the  customer, 
as  by  such  means  new  business  is  much  more  readily  obtained. 

Disputed  Accounts. — In  order  to  obviate  trouble  with  an 
occasional  awkward  customer,  who  tries  to  dispute  his  account 
after  the  meter  has  been  res.t,  it  is  a  good  plan  to  instal  a 
check  meter  at  the  commencement  of  the  last  period  before 
the  meter  is  to  be  reset.  At  the  end  of  the  period  only  the 
customer's  meter  is  reset  and  the  other  meter  continues  the 
reading.  Then,  should  there  be  any  question  as  to  the  amount 
registered,  as  charged  in  the  account,  the  check  meter  remains 
as  a  record  which  is  easily  consulted.  After  the  occasion  for 
its  use  has  passed  it  can  be  removed. 

Consider  the  case  of  a  cu.^itomer  with  the  equivalent  of,  say, 
16  20-watt  lamps.  These  will  take  about  0-09  ampere  each, 
giving  a  total  of  1-4-f  amperes  at,  say,  230  volts  =330  watts=: 
0-33  units  per  hour  when  they  are  all  on  at  once.  Such  a 
customer  might  consume  about  0-5  unit  per  day  on  the  average, 
which  amounts  to  183  units  per  j'ear.  The  heaviest  quarter 
of  the  year  would  not  amount  to  100  units  and  so  a  "  miniature" 
meter  having  a  capacity  of  200  tmits  is  a  suitable  size  for  a 
check  meter.  With  a  dozen  small  meters  used  in  this  way  any 
ti-ouble  with  customers  after  resetting  the  meter  soon  disap- 
pears, as  the  meter  usually  fitted  to  such  an  installation  would 
register  at  least  1,100  units  and  would- only  require  resetting 
once  in  five  years. 

Testing  in  Quantities. — The  best  and  most  direct  way  of 
testing  these  meters  in  quantities  at  a  time  is  to  connect  a 
carefully  standardised  meter  of  the  same  type,  in  series  with 
those  to  be  tested.  Current  is  then  passed  through  the  circuit 
until,  say,  40  units  are  registered,  and  the  readings  of  those 
under  test  arc  compared  with  the  standard  meter.  The  size 
most  used  is  of  10  amperes  capacity  and  taking  the  pressure  as 
200  volts  we  have  10  amperes  at  200  volts=2  units  per  hour, 
therefore,  if  a  batch  of  meters  are  started  off  at  10  a.m.  on  one 
day.  they  will  be  ready  to  read  by  about  10  a.m.  the  next  day. 
Or  if  started  at  5  p.m.  they  will  have  registered  32  units  by 

9  a.m.  the  next  day,  thus  causing  the  minimum  delay  in  testing. 
This  method  is  very  simple  and  gives  very  reliable  results.  The 
best  form  of  standard  is  the  ''  laboratory  "  type,  which  has  a 
very  open  scale  and  with  which  the  makera  are  always  prepared 
to  supply  a  Board  of  Trade  certificate — the  meter  then  becomes 
a  real  standard.  If  there  are  not  many  meters  to  be  tested  it 
is  economical  to  furnish  the  current  from  accumulators  giving 
the  required  voltage  instead  of  using  the  mains.  It  does  not 
matter  if  the  cnlls  have  to  be  recharged  during  the  test,  the 
current  not  needing  to  be  on  continuously. 

When'  the  number  of  units  registered  is  small,  say,  between 

10  and  20,  it  is  not  easy  to  read  correctly  to  within  1  per  cent, 
a  scale  where  1  unit=about  1  mm.  In  such  cases  the  writer's 
method  may  be  of  interest.  An  ordinary  mercury-type  motor 
meter  has  its  gearing  altered  so  that  the  dials  rcael  "  revolutions 
of  the  armature  spindle  "  instead  of  Board  of  Trade  units.  The 
gear  wheels  right  back  to  the  armature  spindle  are  also  altered 
and  figured  to  agree,  .so  that  the  reading  is  <()utinuous  from  the 
highest  front  dial  to  the  first  wheel  engaging  willi  tlie  armature 
spindle.  In  the  average  meter  there  are  tour  front  dials  and 
three  gear  wheels  between  the  lowest  front  dial  and  the  arma- 
ture spindle,  thus  enabling  a  seven-figure  reading  to  bo  taken 
very    accurately.     Now    assume    the    armature    to    make     10 


THE  ELECTRICIAN,  JULY  9,  1915. 


517 


revolutions  per  ampere  per  minute  and  a  supply  voltage  of  200, 
the  test  being  run  at  5  amperes  tn  reuister  1  unit  per  hour.  The 
meter  armature  will  make  10>  5  ■  6(.)=.3,0OO  revolutions  per 
hour=60,000  revolutions  for  20  units.  The  meter  constant 
for  that  particular  load  is  very  carefully  determined  by  running 
it  continuously  and  taking  half-hourly  readings  with  the  aid  of 
a  potentiometer.  It  is  also  tested  with  currents  10  per  cent, 
above  and  below  5  amperes  to  see  that  the  constant  is  steady. 
The  constant  should  be  known  to  ons-tenth  of  1  per  cent.  The 
writer  uses  a  batch  of  three  motor-type  meters  adjusted  in  this 
manner  connected  in  series  with  the  electrolytic  meters  under 
test.  All  the  dials  are  read  at  the  beginning  and  end  of  the 
test  and  the  number  of  revolutions  divided  by  the  meter  con- 
stant gives  the  number  of  ampere-minutes,  from  which  the 
number  of  Board  of  Trade  units  corresponding  to  the  voltage 
of  supply  is  easily  found.  The  electrolytic  meters  are  then 
compared  with  this  reading  with  much  better  results  than  are 
obtained  by-  reading  the  units  directly  off  the  standai'd  electro- 
lytic meter  when  only  a  few  units  have  been  registered. 
Another  method  is  to  use  a  copper  voltameter,  but  the  mess, 
trouble  and  liability  to  errore  due  to  lumpy  and  loose  deposits 
which  sometimes  drop  off  in  small  pieces  dm'ing  drying  and 
weighing,  led  to  the  above  method  being  tried,  with  a  great 
improvement  in  accuracy,  rehabihty  and  saving  of  time. 

Miscellaneous  Uses. — When  one  gets  used  to  the  advantages 
of  mercury  electrolytic  meters,  particularly  in  the  direction  of 
accuracy  at  all  loads,  freedom  from  breakdown,  and  especially 
the  ease  of  reading,  various  other  uses  suggest  themselves.  For 
instance,  it  was  desired  to  test  the  performance  of  different 
makes  of  dry  cells  when  working  intermittent  contact  apparatus 
in  which  the  dm-ation  and  frequency  of  contact  depended  some- 
what on  the  condition  of  the  cells.  After  trying  various  tests 
to  show  the  ampere  hours  taken  from  the  cells,  mercury  elec- 
trolytic meters  were  used.  A  number  of  the  "'  miniature  " 
type  were  ordered  with  "  ampere-hour  "  scales  and  suitable 
shunts  so  that  the  scale  should  be  as  open  as  possible,  and  one 
was  connected  in  series  with  each  separate  test  consisting  of  an 
intermittent  contact  apjjaratus,  ampere-hour  meter  and  the 
dry  cell  under  test.  The  scales  of  all  the  meters  were  similar 
and  the  height  of  the  deposited  mercury  was  an  obvious  record 
of  the  cells'  performance. 

When  scaled  in  ampere-hom's  they  are  also  very  handy  to 
connect  in  series  with  motor  car  accumidators  brought  in  to  be 
recharged.  The  input  can  be  seen  at  a  glance  and  their  use 
does  away  with  all  uncertainty.  The  whole  lot  of  various  sizes 
and  types,  each  with  its  own  meter  can  be  connected  in  series 
with  a  regulating  switch  and  resistance,  ammeter,  &c.,  and  as 
each  size  of  battery  gets  fuUy  charged  it  can  be  cut  out,  the 
meters  of  each  lot  showing  their  total  input.  Thus  the  cost  of 
charging  each  diffeient  capacity  is  easily  arrived  at  and  the  use 
of  these  meters  render's  obsolete  such  methods  as  charging  so 
much  per  pound  weight  of  cell  1  Another  advantage  is  that 
after  each  run  the  meter  can  be  reset,  thus  enabling  each  run 
to  start  from  zero  on  the  scale — there  is  no  back  reading  to  take 
into  account. 


THE   VAPORISATION    OF    CARBON    AND    THE    PRO. 
DUCTION  OF  THE  SOLAR  TEMPERATURE.* 


The  questions  which  tlie  author  sought  to  answer  were  :    Does  the 
positive  crater  have  a  constant  normal  teniiKi-.itiiro  ?     Is  the  tem- 
perature of  tlie  negative  crater  uiicier  all  ciii  umstaiiceH  lower  ?  and 
Wliat  is  the  true  temiicrature  of  the  positive  <iiit<r  V     For  measuring 
'111-  tonifx-rature  of  the  crater  he  used  his  interference  photometer 
"  "  Verh.  (1.  Dcut.sch.  Phys.  Oes.,  Vol.  III.  (lUOl),  l)p.   lUI-147), 
111-  ]ihotomctric  criterion  in  which  is  the  disai)])earance  of  intcrfer- 
"11   lands  when  the  object  viewed  has  wholly  or  in  any  uingle  part 
'Ik   ..inu;  brilliancy  as  the  source  with  which  it  in  compared.     To 
'  '"iverl  this  info  a  pyrometer,  it  only  needs  to  be  calibrated  against 


*  From  a  review  by  Dr.  H.  Lu.x  of  a  book  with  the  above  title,  by  Dr. 
l.ummer,  published  by  Vicweg  &  Sohn,  Brunswick.     Price  5  .\I.     The 
Elektrotechnische  Zeitschrift,"  Jahr.  35,  pp.  llltilHS. 


a  black  body.  Dr.  Lummer  fir.st  fomid  that  the  glowing  arc  lamp 
carbon  radiates  like  a  grey  body,  and  after  determining  the  true 
temperatures  of  carbon  filament  incandescent  lamps,  which  also 
radiate  like  a  grey  body,  he  used  a  carbon  filament  lamp  as  a  standard 
to  measure  the  black  temperatures  of  arc  lamp  carbons,  assuming 
that  the  radiation  of  arc  lamp  carbon  and  that  of  the  carbon  filament 
of  an  incandescent  lamp  have  the  same  properties.  The  temperatirre 
determinations  were  based  on  the  Lumraer-Kurlbaum  equation 
H,/H2=:  (Tj/Tj)^,  where  Hj  and  H,  are  the  intrinsic  brilliancies  at  the 
ab.^olute  temperatures  Tj  and  To  respectively.  In  the  present 
experiments,  which  extend  up  to  incandescent  lamp  temperatures 
of  2.900°C.,  it  was  foimd  that  the  coefficient  '  ajiiucMrliis  asympto- 
tically the  value  8-5,  and  this  value  is  frnplnyid  n  r,i|,  niating  the 
tenqieratiu'es  above  2,900°C.  The  carlions  nsr-il  fur  thr  I'xiieriments 
were  s])ecially  made  of  the  purest  material  by  the  Plania  Works  and 
only  contained  an  average  of  0-07  per  cent,  of  ash.  The  tempera- 
tures were  measured  at  intervals  between  the  pressures  of  0-1  to  2(i 
atmospheres,  in  order  to  determine  the  relation  between  the  tem- 
perature of  the  crater  and  preosiu-e.     The  results  are  as  follow.) : — 


Pressure  in 
atmospheres. 


I  Intrinsic  brilliancy  taking  the  j 
I  normally  burning  lamp  as  unity. 


Absolute 
temperature. 


10 

0-99 

0-975 

0-955 

0-925 

0-885 

0-835 

0-72 

0-70 

0-59 


4,200 
4,195 
4,185 
4.175 
4,lfi0 
4,145 
4,110 
4,070 
4,025 
3,940 


The  following  values  for  higher  pressures  are  given  provisionally 
as  Ijeing  the  best  obtainable  at  present : — 


Pressure  in 

j   Intrinsic  brilliancy  taking  the 

Absolute 

atmospheres. 

normally  burning  lamp  as  unity. 

temperature. 

1 

1-0 

4,200 

2 

2-5 

4,690 

4 

4-4 

5,000 

(> 

6-0 

5,190 

8 

7-8 

5.3.50 

10 

9-5 

5,470 

12 

11-0 

5.560 

14 

12-7 

5,050 

l(i 

14-2                          ' 

5,740 

18 

15-6 

5,800 

20 

16-8 

5,840 

22 

18-0                        j 

5.890 

The  most  recent  observations  give  at  only  22  atmospheres  a  bril- 
liancy 23  times  the  normal, and  a  tcmiicraturc  of  (i.OOOdcg.  absolute. 
It  will  thus  be  seen  that  the  solar  tini)ii  ratun-.  which  has  lurn  esti- 
mated at  5,!«»0deg.  absolute,  if  the  sun  nuliatcs  as  a  black  bcily.  has 
been  reached. 

The  luicertainty  in  the  tcm)icraturc  determinations  at  super- 
normal pressures  is  mainly  due  to  the  fact  that,  when  using  pure 
carbon,  no  true  arc  forms  when  the  pressure  rises  above  1  atmosphere, 
and  also  to  the  fact  that  it  is  very  difficult  to  keep  the  arc  stationary. 
Dr.  Lummer  describes  the  normal  arc  as  follows  : — 

"  In  order  that  the  arc  shall  produce  its  gieatest  heating  effect  at 
the  ijositive  crater,  in  my  opinion,  the  whole  lunetic  energy  of  the 
electrons  coming  at  a  high  velocity  from  the  negative  crater  must 
come  fully  uito  jilay.  If  the  momentum  of  the  electrons  is  reduced 
by  any  impetliment,  the  arc  no  longer  exerts  its  maximum  heating 
cllcct,  it  is  then  no  longer  a  normal  arc." 

If  is  only  possible  by  moans  of  carbons  impregnated  with  salts  to 
obtain  a  true  arc  at  sii))eniormal  pressures.  Liformation  as  to  the 
nature  of  the  salts  luid  details  of  the  exi)crimcnts  are  given  in  the 
book.  Further  investigation  is  also  required  in  order  to  determine 
whether  the  salted  carbons  radiate  as  grey  bodies  or  whether  they 
ra<liate  s<'leetivcly. 

The  temiieraturo  of  the  negative  crater  is  several  liundred  degrees 
lower  than  that  of  the  positive.  If,  however,  the  negative  (tarbon  bo 
m.ulc  very  thin,  so  that  it  becomes  white  hot  over  it.s  whole  length, 
and  at  the  sauK^  time  the  arc  be  made  so  .short  that  the  high  tem- 
perature of  the  positive  crater  ])revcnts  any  considerable  riwliation 
of  heat  from  the  negative  crater,  the  negative  crater  can  be  brought 
to  the  Slime  temjicrature  as  the  positive. 

The  following  peculiar  ])hcnonienon  occurs  most  readily  at  the 
<-riti<-al  jiressurc  of  0-5  atniosi)here  and  with  a  current  which  is  less 
than  till-  iioniial,  liiil  docs  not  much  differ  therefrom.      Dr.  Liiniiner 
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also  produced  it  at  pressures  between  0-5  and  2  atmospheres.     It  is 
as  follows  : — 

From  a  dark  background  having  angular  boundaries  so  as  to  give 
it  a  network  appearance,  there  stand  out  bright  particles  which  like- 
wise have  angidar  boundaries  and  move  in  the  liquid,  like  fish.  These 
particles  appear  to  come  out  cf  one  mesh  or  cell  of  the  netlike  back- 
ground, which  Dr.  Limmer  terms  a  honeycomb  (Waben),  pass  rapidly 
into  another  cell,  fix  themselves  there,  first  become  darker  in  the 
middle  and  finally  disappear  entu-ely  in  the  cell.  He  considers  that 
they  are  graphite  crystals  produced  by  the  melting  of  the  carbon. 


CORRESPONDENCE. 

THE  USE  OF  THE  ELECTROSCOPE  FOR  HIGH 
VOLTAGES. 

TO  THE  EMTOR  OF  THE  ELECTRICIAN. 

Sir  :  In  a  recent  issue  you  describe  tlie  high-potential 
electroscope  de^^sed  by  Prof.  Fleming.  It  may  interest  some 
readers  to  know  of  a  method  of  utilismg  an  ordinary  gold-leaf 
electroscope  in  demonstrations  involving  high  static  potentials. 
Let  a  conductor  A  be  charged  to  the  required  higii  potential, 
say,  of  positive  sign  ;  then  let  an  insulated  conductor  B  con- 
nected by  a  wire  to  the  electroscope  be  brought  near.  As  B 
approaches  A  the  potential  of  B  rises,  its  value  being,  of  course, 
measured  by  the  deflection  of  the  leaf  (or  leaves)  of  the  attached 
electroscope.  For  given  relative  positions  of  A  and  B  the 
potential  of  B  is  a  constant  fraction  of  the  potential  of  A  ;  the 
readings  of  the  deflections  oi  the  leaf  are  thus  a  measure  of  the 
corresponding  potentials  of  A,  and  can  be  determined  if 
desirable  in  actual  volts  by  the  ordinaiy  process  of  calibration. 
The  potential  of  A  is  thiis  •'  stepped  down  "  in  any  suitable 
proportion. 

As  an  example  of  application  the  discharging  action  of  points 
can  thus  be  readily  studied.  An  earthed  needle-point  will  not 
discharge  a  conductor  at  a  potential  so  low  that  it  may  be 
connected  directly  to  a  gold-leaf  electroscope.  When  the 
point  of  the  needle  is  brought  towaids  a  polished  conducting 
spheie  charged  to  a  potential  of,  say,  50,U00  volts,  discharge 
occuis  where  the  point  is  inches  away.  It  is  interesting  to 
examine  the  efiect  of  coating  the  point  with  a  dielectric,  say 
paraffin  wax.  The  high  dielectric  strength  of  the  wax  is  easily 
demonstrated.  A  small  bead  of  wax  surrounding  the  point  is 
sufficient  to  arrest  its  discharging  power,  especially  if  tha  wax 
be  allowed  to  get  quite  cold  fast.  If  a  smooth  eaithed  metal 
sphere,  say,  },  in  in  diametei,  is  very  thinly  coated  with  paraffin 
wax,  then  on  bringing  it  near  the  charged  conductor  a  spark 
passes  which  pierces  the  wax  and  causes  complete  discharge  of 
the  conductor.  But  with  a  somewhat  thicker  coating  of  wax 
it  is  seen  that  though  sparks  pass  to  the  ball  the  conductor  is 
by  no  means  completely  discharged.  It  is  the  air  that  has 
broken  down  and  not  the  paraffin  ;  testing  by  the  electroscope 
shows  the  surface  of  the  wax  to  be  highly  charged. — I  am,  &c., 
London,  Julv  5.  D.  Owen. 


THE  GYROSCOPIC  COMPASS. 

TO   THE   EDITOR   OF  THE   ELECTRICIAN. 

Sir  :  Gyro-compasses  are  at  present  so  important  that  I  ask 
you  to  permit  me  to  write  again  concerning  the  Sea-Star  com- 
pass. 1  am  driven  to  ask  this  permission  becau.se  Mr.  Denton 
ciaini.H  to  have  discovered  that  my  description  given  on 
May  2ytli  differs  from  that  given  by  Mr.  Kilburn  Scott  in  the 
Paper  in  wliidi  the  construction  of  the  compass  was  originally 
liubli.shed.  Mr.  Uenton  also  claims  that  the  Sea-Star  as  first 
de.frribed  has  no  degree  of  freedom  about  the  horizontal 
diametral  axis.  I  shall  endeavour  to  show  that  there  is  no 
evidence  for  cithei  of  these  claims. 

A  gyro  wheel  has  three  degrees  of  freedom  when  it  can 
rotate  uruestrainedly  about  three  axes  wliich  intx;r.sect  at  its 
manH-centrc.  H  from  the  Sea-Star  compass  the  meridian 
inolor  and  the  (jeur  wheel;*,  which  roiniect  it  to  the  vertical 
nxi.K,  tie  rcniovi-d,  that  which  is  left  ta  a  gyroscope  having  three 
ilegrccB  of  freedom  :    Iml  the  ineriiliaii  innlDr.  Inijcther  with  the 


gear  wheels,  are  essential  parts  of  the  Sea-Star,  and  when  these 
are  in  place  the  freedom  about  the  vertical  axis  disappears,  for 
the  g}Toscope  cannot  turn  unrestrainedly  about  this  axis. 
Indeed,  it  is  only  when  the  meridian  motor  is  running  that  any 
effective  motion  can  take  place  about  the  vertical  axis.  This 
is  a  brief  description  of  that  part  of  the  Sea -Star  concerning 
which,  according  to  Mr.  Denton,  ^h.  Kilburn  Scott  and  I  do 
not  agree.  Mr.  Denton  writes  as  follows  :  "  He  (Mr.  Scott) 
states  that  "  three  freedoms  are  provided,'  though  this  seems 
to  be  contradicted  by  liis  description  and  sketches.  Mr. 
Longland  says  that  liis  own  description  '  is  not  that  of  a  g\T;o- 
scope  having  three  degrees  of  freedom.'  "  Mr.  Kilburn  Scott 
is  correct  when  he  states  that  three  degrees  of  freedom  are 
provided  ;  his  description  goes  on  to  show,  as  has  been  done 
above,  that  the  freedom  about  the  vertical  axis  disappears, 
although  the  possibility  of  rotation  about  that  axis  does  not. 
X'nder  the  heading  "  Method  of  Working  "  he  writes  :  "  The 
action,  therefore,  is  simply  that  the  movements  of  the  gyro- 
wheel  about  a  vertical  axis  are  constrained  ones."  From  this 
it  will  be  seen  that  Mr.  Kilburn  Scott  does  not  contradict  his 
own  statement,  but  simply  states  that,  although  three  degrees 
of  freedom  aiv  provided,  two  only  are  used.  In  other  words, 
the  Sea-Star  is  not  a  gyroscope  having  three  degrees  of  free- 
dom ;  but  this  is  also  my  statement  about  the  compass. 
Indeed,  except  that  my  description  of  the  Sea-Star  is  briefer 
than  Mr.  Kilburn  Scott's,  there  is  no  difference  between  these 
descriptions. 

To  complete  the  brief  description  given  above  of  the  Sea- 
Star  the  method  of  starting  the  meridian  motor  must  be  added. 
It  is  as  follows  :  A  pendulum  hangs  from  the  horizontal 
diametral  axle  of  the  gyroseojje,  being  free  to  swing  about  that 
axle.  The  jiendulum  carries  two  strips  of  metal  insulated  from 
one  another,  and  with  a  narrow  gap  between  them.  A  roller 
is  indirectly  attached  to  the  gyro  wheel  in  such  a  way  that  it 
shares  the  motion  of  the  gyro  wheel  about  the  horizontal 
diametral  axis.  If  the  pendulum  be  vertical  and  the  axle  of 
the  gyro  wheel  hoiizontal,  the  roller  is  in  the  gap  between  the 
strips  of  metal  ;  if  the  pendulum  remain  vertical,  but  the  axle 
of  the  gyro  wheel  turn  out  of  the  horizontal,  then  contact  vfiil 
take  place  with  one  or  the  other  of  the  strips  of  metal.  The 
contact  with  either  strip  closes  the  circuit  of  the  meridian 
motor  ;  with  one  the  rotation  about  the  vertical  axis  is  clock- 
wise, and  with  the  other  anti-clockwise.  The  width  of  the  gap 
depends  upon  the  design  of  the  compass.  For  obvious  reasons, 
it  would  be  made  as  narrow  as  would  be  consistent  with  the 
propel'  working  of  the  compass.  I  fail  to  discover  anything 
that  I  have  written  which  would  support  Mr.  Denton's  state- 
ment that  the  compass  described  by  me  "  demands  consider- 
able freedom  of  movement  of  the  contact  roller  bttween  the 
two  .segments." 

Referring  to  Mr.  Kilburn  Scott's  Paper,  Mr.  Denton  writes  : 
'"  The  gyio-compass  there  described  is  so  arranged  that,  in 
principle,  the  least  tendency  to  turn  about  the  horizontal 
diametral  axis  causes  the  meridian  motor  to  prevent  such 
turning."  It  has  been  shown  that  the  meridian  motor  causes 
the  freedom  about  the  vertical  axis  to  disapi)ear,  but  evidently 
it  does  not  disturb  the  freedom  about  the  horizontal  diametral 
axis,  so  that  if  the  motor  be  rotated  by  hand  the  rotation  of 
the  gyro  wheel  caused  by  the  motor  about  the  vertical  axis 
sets  11])  an  accelerated  precessional  rotation  abt)Ut  the  hori- 
/.iiiitul  diametral  axis.  When  the  current  is  supplied  to  the 
motor  the  behaviour  of  the  gyroseojie  is  somewhat  different, 
for  if  the  roller  is  in  contact  with  one  of  the  strips  the  direction 
of  the  current  is  such  that  the  precessional  motion  set  up  by 
the  motor  (lauses  the  roller  to  move  across  the  ga])  to  the  other 
strip.  On  contact  being  made  with  this  strip  the  motor  is 
revcr.sed,  and  the  precessional  motion  also.  Thus,  preces- 
sional motion  can  only  take  place  across  the  gap  (this  is  not 
strictly  correct,  for  there  must  be  a  slight  precessional  move- 
ment along  the  strips).  Hence,  if  the  meridian  motor  is  to 
turn  the  gvroscopc  about  the  vertical  a.\is,  there  must  be  a 
certain  amount  of  movement  about  the  horizontal  diametral 
axis.  This,  however,  must  be  as  small  as  possible.  To  make 
the  ga])  so  narrow  that  there  can  be  no  appreciable  movement 
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about  tlie  liorizontal  diametral  axis  is  like  setting  the  valve 
of  a  steam  engine  so  that  it  will  not  admit  steam  and  then 
triiunphantly  declaring  the  engine  will  )iot  work,  or  it  is  like 
t'sini'a  man's  legs  togther  and  then  jeering  at  him  because  he 
cannot  run.  Yet  this  is  what  Mr.  Denton  .states  is  his  "  under- 
standing of  Mr.  Scott's  description."  In  support  of  this  he 
refers  to.  Fig-  25  of  Mi-.  Scott's  Paper.  This  figure  shows  in 
dia^rapnatic  forni  two  views  of  the  Sea-Star."  That  these 
views'are  only  diagi-ams  can  cleaily  be  seen  by  anyone  who 
can  Uhderstand  a  drawing  ;  but,  even  if  they  were  drawn  to 
scale  their  size  is  of  necessity  so  small  that  no  accurate  infor- 
matpn  can  be  obtained  as  to  the  extent,  of  any  clearances. 
Th/ left-hand  view,  to  which  Mr.  Denton  evidently  refers, 
shf^'s  the  roller  in  contact  with  both  strips,  a  state  of  things 
wjlich  would  prevent  the  meridian  motor  working.  Its  title 
jrf"  Normal  horizontal  position  with  contact  roller  between 
jc'ttments.  Meridian  motor  standing."  One  of  the  notes 
iring  to  this  view  states  that  the  axle  »i  the  gyro  wheel  is 
izuntal  :  but  a  note  referring  to  the  other  view  states  that 
■:  r  axle  of  the  gyro  wheel  is  out  of  the  horizontal ;  while  still 
another  note  states  that  the  fin  (or  pendulum)  hangs  vertically. 
Fnr  this  to  be  the  case  the  gyro  wheel  must  have  turned  about 
the  horizontal  diametral  axis.  The  title  of  this  view  confirms 
tins,  for  it  is  as  follows  :  ''  Tilted  position  of  gyro  wheel  with 
contact  roller  on  left-hand  segment.  Meridian  motor  running." 
This,  then,  is  the  evidence  advanced  by  Mr.  Denton  in  ])roof 
of  his  statement  that  the  Sea-Star  as  described  by  Mr.  Kilbm'n 
Scott  is  dead-l)eat.  The  text  of  Mr  Scott's  Paper  gives  no 
support  to  Mr.  Denton's  contention,  as  the  following  quotation 
■will  show  :  "  Clearly,  therefore,  a  couple  is  set  up,  and  as  the 
|gyro  wheel  cannot  go  one  way  it  goes  another — that  is  to  say, 
ithe  axle  tilts  in  a  vertical  plane.  In  thus  tilting  it  brings  the 
contact  roller  on  to  one  of  the  segments."'  If  this  does  not  mean 
tliat  there  is  some  movement  about  the  horizontal  diametral 
-  it  means  nothing.  Here  once  more  Mr.  Scott  and  myself 
in  agreement.  Indeed,  it  would  seem  tbat  there  is  not 
■  :iiiy  difference  in  principle  between  Mr.  Lougland's  and  Mr. 
>^'  ott's  Sea-Star,"  but  that  there  is  a  great  diffcrenco  between 
tile  Sea-Star  as  described  by  Mr.  Scott  and  Mr.  Denton's 
understanding  of  that  description.  It  is  "Sir.  Denton  who  has, 
and  not  I  who  have,  invented  a  pseudo  Sea-Star. 

I  regret  that  1  cannot  understand  the  new  arguments 
advanced  to  show  that  the  Sea-Star  has  a  latitude  error,  and 
that  I  cannot  agree  that  the  Sea-Star  has  all  tin;  errors  common 
to  the  other  tyj)es  of  gyio-coni])asses.  However,  seeing  that 
Sir.  Denton  has  confounded  the  Sea-Star  with  a  gyroscope 
whose  freedom  about  its  horizontal  diametral  axis  is  sup- 
pressed, it  is  just  possible — although,  of  course,  it  docs  not 
follow — that  he  is  wrong  when  ho  advances  these  propo- 
sitions —I  am,  &c., 
London,  July  G.  Walter  Lonoland. 

ALTEENATlJsG-CURRKNT  CABLE  TELEGEAPHY. 

TO   THE   EDITOK  OF  THE   EI.ECTrIcIAN. 

^ik  :    The   abstract— published   in   The   Electrician  of 

2nd— of  Lieut.-Col.  Squicr's  Paper  "On  an  Unbroken 

Mating  Current  for  Cable  Telegiaphy  "  must  be  mcst 

■'■'I'  lime  to  those  of  your  readers  who,  like  myself,  had  not;  the 

■I'lv.uitage  of  hearing  the  Paper  read. 

Tlie  Paper  itself,  from  which  I  have  learnt  much,  is  of  special 
iiterest  to  me  in  view  of  my  own  work  in  this  directiotf,  the 
nain  features  of  which  I  will — with  j'our  permission,  Sir — here 
[lescribe. 

^ait  from  two  forms  of  electromagnetic  transmitter 
fied  by  me'*  for  tlie  transmission  of  two-power  alternating 
bent  inipul.ses  as  advocated  by  the  late  Mr.  Gott,t  I  have 
Frfi'l  iiiV  attention  mainly  to  two  problems. 

Iiow  to  cause  two-jiower  alternating-current  signals 

tered  in  the  usual  familiar  siplion-recorder  code. 

how    automatically    to    re-transmit    two-power 

'  currents  from  one  cable  into  another.     

;i""iiutions  of  E.  K.-B.'h  Briti.sh  Patent  No.  8,35^  lljl^  th^ 
'  "jcilgnow  owned  bv  acahle  fonijiany.  "' 

■tfs  British  Patent"  Xo.  22,304,  1912. 


Not  only  has  reclification  proved  feasible  in  the  sense  of 
perfect  siphon-recorder  signals  being  produced  from  received 
two-power  alternating  currents,  but  automatic  re-transmission 
of  these  same  impulses  has  become  a  simple  matter. 

Although,  in  all  my  work,  the  cable  receiver  controlling  the 
rectifier  has  been  an  Orling  jet  relay,  my  system  of  rectification* 
is  equally  adaptable  to  the  gold-wiie  relay  of  Muirhead. 

It  is  interesting  to  observe  that  the  recording  method  shown 
by  Lieut.-Col.  Squier  develops  on  lines  parallel  to  my  own, 
but  I  go  a  step  further,  as  shown  by  the  accompanying  signal 
records  and  diagrams. 


The  rectifier  consists  of  four  simple  co-related  electro- 
magnetic relays,  namely  Sj,  83.  S.,,  Sj  (in  Fig.  6).  • 

Si  and  S2  are  comparable  with  h  h'  in  Col.  Squier's  Fig.  5,  as 
shown  on  page  467  of  The  Electriciax  of  .July  2,  the  main 
difference  being  that  Sj,  S2  are  controlled  by  an  (_)rling  jet 
instead  of  by  a  Muirhead  gold  wire. 

A  weak  dot  alternation  works  Sj,  whereas  a  stronger  dash 
alternation  actuates — with  practical  simultaneity— S^  and  Sj, 
as  in  the  case  of  Col.  Squier's  h  and  /^'. 

Fig.  1  shows  what  the  record  would  be  like,  were  the 
armatures  of  Sj  and  Sj  to  carry  recording  siphons,  and  alter- 


Fic.   2. 

nations  were  to  be  received  as  shown  in  Col.  Squier's  Fig.  4 
(Fig.  2  herewith). 

P'ig.  3  shows  the  same  signals  as  lecorded  by  Col.  Squier,  the 
beautifully  symmetrical  appearanc3  being  got  by  the  pretty 
mechanical  device  described  in  his  Paper. 

But  one  need  not  rest  satisfied  with  these  dot  marks  when  it 
is  easy  to  obtain  the  customary  recorder-code  signals  preferred 
by  all  cable  men. 

As  will  be  seen  in  Fig.  6,  Sj  worked  by  a  dot  {i.e.,  a  weak 
imjiulse)  in  its  turn  actuates  S3,  but  it  does  this  through  the 
armature  of  Sj,  which  is  included  in  this  particular  local  circuit. 

It  has  been  seen  that  a  dash  signal  (or  strongti  impulse) 
causes  Si  and  S.2  to  work  simultaneously.     S^  works  Si,  but,  in 


Fi(i.  :i. 


S.,.  thus 


doing    so,    breaks    the    local    ciicuit    S|     .     . 
preventing  S3  from  being  affected  by  a  dmh. 

It  comes  to  this,  then  :    Weaker  dot  signals  actuate  S3,  an<l 
stronger  or  dash  signals  affect  S,i. 

The  arniature  leVeis  of  "SaandS,,  theietoij,  constitute  two 
independent  keys  availabl.,  as  a  common  reversing  ke\',  to 
aetuute  a  locaf  iccorder,  thus  producing  the  signals  as  shown  in 
Fig.  4  («2,  I'i,  c.i).  Or,  again,  S3,  fi,  may  b ;  used  as  contact 
keys  ior  th..  Automatic  re-trajismi.ssion  into  a  second,  cable,  of 
'~~      '~*  eH.-B.^  British  Patent  No.  27,225,  1913. 
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common  reversals,  or  of  two-power  alternating  currents,  as 
desired,  all  the  time,  by  means  of  extra  contacts,  as  in  Fig.  6, 
ietaining  a  siphon-rocorder  register  at  thj  ;epeating  station. 

Fig.  i  shows  comparative  records  of  actual  two -power 
alternating  signals,  first  of  all  as  received,  from  an  artificial 
line  (aj,  ftj,  Cj)  and  secondly  as  received  and  simultaneously 
rectified  on  a  local  siphon-recorder  (a^,  h.,,  c.^. 

All  these  signals  were  '"  sent  "  by  the  transmitter  shown  in 
Fig.  5,  designed  by  the  writer  to  transmit  Gott  t  wo-power 
alternating  currents. 


^.y 


said  impulses  being  weak  or  strong  according  as  dot  or  dd/di 
key  is  pressed.  ^  ^^ 

Fig,  6  is  comprehensive,  inasmuch  as  it  shows  a  triple  seriea 
of  operations,  \ 

1.  Reception— on  an  Orling  jet  relay— of  Gott  two-power   \ 
alternating  cuiTents  from  cable  C^,         "  \ 

2.  The  writer's  conversion  of  these  alternatmg  currents  into 
a  rectified  register  of  recorder-code  signals  on  the  local  instru- 
ment LR, 

3.  The  \vrit€r"s  automatic  re-transmission,  into  cable  C^,  of 
fresh  Gott  two-power  alternating  currents  (usine,  in  this 
particular  instance,  Gott's  cable-discharge  method  of  obtain- 
ing battery  reversals  and  consequent  alternating-current 
transmission,)* 


• 


N/'  V  v^'    > 
Fio,  4, 


Sj  K;  E;  K, 


TK  is  a  twin  key  for  recorder  code, 

PC  is  a  pole-changer*  which  always  responds  which  ever  key 
(TK)  is  pressed, 

IS  is  an  increment  switch  which  brings  the  higher  battel  y- 
powcr  into  play  whenever  the  dash  key  is  pressed. 


Mil 


HI 


HI 


HI 


M 


6.-6  o  p  o  o  6,^0  Q  6 


qp  q^ 


^pjf-l -:::::":::::::t^  f 


T      T 

DOTS.  DASHK 


I'la    6, 

In  Hhort,  the  dot  key  works  PC  ;  the  dash  key  works  PC4-IS, 

Cl\,  CK  are  ordinary  eloctrn-ningnctic  cabL-  keys,  eadikcv 

working'  nlternat<;ly   under   the   control   of  the   poL-cluuige'r 

I    ,  tli.Tcby  Hending  to  line  +  and  -  impulses  alternately,  the 

•  SuKt.,..i..,|  by  a  ■l,.vio«  t,r  Mr.  Axel  OrlinR  .IcsorilH^d  by  Allx-rt.  Tiirimiu 

K.I.I.  Mr"  l-',,r?' )""""*   '■■■"' ''1"''»  •''•'•  **'"'<'»  Electrifiurs."     (V.  NnUfl, 


If,  in  one  small,  though  highly  important  feature  at  the 
receiving  end  of  the  line,  I  shall  be  found  to  have  contiibutcd 
a  good  idea  as  apex  to  thv.  scheme  of  unbroken  alternating- 
current  reception  devised  by  Lieut, -Col,  Squier  amid  the  help- 
ful surroundings  of  Messrs,  MuLrbeads'  laboratories,  I, may  be 
ju-stified  in  having  encroached  to  this  extent.  Sir,  on  your 
valuable  space, — I  am,  &c,, 

London,  July  5,  Edward  11aymon"I)-B.\rker, 

THE  LAWS  OF  INDUCTION, 

TO  THK  EDITOR  OV  TUK  ELECTRICIAN. 

Sir  :  Just  a  word  to  explain  that  "  %'ain  shadow  "  that 
inadvertently  crossed  your  pages  on  Juno  25th,  concerning 
Prof,  Blondel's  experiment  on  the  induced  E,M,F, 

i'rof,  Robertson  i,*;,  of  course,  quite  right  as  to  the  meaning 
iiiteiidcd  to  be  conveyed  by  the  symbols  I  used  in  my  letter. 

In  reading  the  Blonilel  exjieriment  very  hujTiedly  I  made  i 
mental  note  of  liis  results.  But  later,  on  the  appearance  of 
I'rof,  Robertson's  letter,  1  lost  sight  of  Blondcrs  symbols. 
^^'ll(  n  I  scribbled  my  noti'  to  you,  Sir,  I  .stupidly  assumed  that 
I'lof.  Robertson's  N  was  intended  for  tlie  fiux  and  dO/dl  an 
angular  velocity.  J  did  not  quarrel  with  the  rest  of  his  letter.i 
1  heartily  apologise  tor  this  confu.iion  of  symbols.  J 

I  was  interested  in  the  Blondel  experiment,  for  I  was  mysell 
l.'j  years  ago  on  an  experiment  relating  to  it,  and  all  I  wislieT 
to  convey  in  my  letter  was  the  sinq)le  argument  that  (/<!'  dl 
was  ])referable  to  <1)  dO'il/  as  a  fundamental  form  common  to 
nil  practical  cases  of  indmed  E,M,F.s.  <1)  Ixung  the  iiux  and 
dOjdt  the  angular  velority.  The  same  argument  has  been  deait 
with  more  fully  in  .Mr,  .laKeman's  letter.  ' 

Blondel's  experiment  ean  be  pei'foinied  in  other  ways,  i!^ 
elastic  metallic  iielix  of  n  turns  in  a  uniform  field  with  axis 

*  Kig,  15  ftnd  ]'"ig,  6  ftrc  taken  from  an  cxlensive  serii's  of  (Ii8(tr«<li» 
arranged  by  the  writer  in  connection  wjlli  a  work  on  "  .MtornatniK' 
Ciirrent  Cable  Telegraphy  "  lie  luis  in  course  of  preparation  for  tlie  I'riw 
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parallel  to  the  lines  would  give  the  Blondel  result  if  suddenly 
opened  and  closed.  It  is  a  coil  whose  turns  can  be  changed 
from  n  to  1. 

The  erperiment  could  also  be  made  br  using  two  or  more 
motionless  coils  in  a  field  ;  the  coils  to  be  provided  with  means 
of  connecting  them  in  series  or  iu  parallel.  No  one  would 
dream  that  any  observable  phenomenon  would  result  from  such 
operations  ;  but  they  are  precisely  similar  in  character  to  that 
of  Blondel  and  prove  the  same  thing,  viz.,  no  work  done,  no 
E.M.F.  induced.  These  forms  of  the  experiment  tend  to 
render  the  whole  quest  a  feeble  thing,  liut  in  the  absence  of 
knowledge  of  the  law  of  conservation  of  energy  I'm  not  siu'e 
that  anyone  could  predict  exactly  what  the  effect  of  varying 
J?  would  be. — I  am,  &c., 

Enfield,  July  6.  Benjamin  Davies. 


TRANSIENT  PHENOMENA  IN  A  CIRCUIT  OF  CAPACITY 
AND  INDUCTANCE  IN  PARALLEL. 

TO   THE   EDITOR   OF  THE   ELECTRICIAN. 

Sir  :  In  a  letter  by  Mr.  0.  E.  Grigsby  appearing  in  last 
Week's  issue  of  The  Electrician  the  following  statement 
occurs  :  "  .  .  .  if  we  had  a  parallel  tuned  circuit  of  induc- 
tance and  capacity  only  (no  resistance),  we  would,  on  closing 
the  circuit  on  the  zero  point  of  the  E.M.F.  wave,  obtain  an 
unidirectional  pulsating  current  from  an  alternating-current 
source."  This  statement  is  not  quite  correct.  Assuming  a 
sinusoidal  wave  of  applied  P.D.  the  current  drawn  from  the 
alternating  cui'rent  source  under  the  conditions  postulated, 
would  be  not  only  unidirectional,  but  also  of  constant  magni- 
tude— that  is  to  say,  it  would  be  a  true  continuous  current. 
This  result  appears  by  putting  the  value  of  the  resistance  R 
equal  to  zero  in  the  equation  given  by  Mr.  Grigsby. 

A  somewhat  simpler  way  of  arriving  at  this  (nirious  result  is 

as  follows  :    If  a  P.D.  c=E  sin  cot  be  applied  to  the  terminals 

of  an  inductive  circuit  of  which  the  coefficieut  of  self-induction 

is  L  henrys  and  the  resistance  zero,  and  if  the  circuit  be  closed 

at  the  instant  at  wluch  e=o,  it  is  well  known  that  the  current 

E 
will  be  represented  by  the  expression  ?';=      (1— cos  w/),  that 

(oil 

is  to  say,  the  current  will  be  unidii actional  and  pulsating 

If  the  P.D.  e=E  sin  o}t  be  applied  to  the  terminals  of  a  con- 
denser of  which  the  capacity  is  C  farads  and  the  resistance  zero, 
and  if  the  circuit  be  closed  at  the  instant  at  which  e=o,  the 
current  in  the  condenser  will  be  4=Ef/jC  cos  cot.  (In  the 
resistanceless  condenser  the  current  will  innnediatcly  attain 
its  normal  value  and  there  will  be  no  transient  component.) 

If  the  condenser  and  inductive  coil  be  arranged  in  parallel 
and  the  P.D.  e=E  sin  cot  be  applied  to  the  terminals,  and  if  the 
circuit  be  closed  at  the  instant  at  which  e=  o,  the  current  drawn 

from    the   alternating-current   source    will    be         (1— coswO 

-fEwC  cos  ojt.  If  the  condenser  and  inductive  coil  are  in 
resonance — i.e.,  ]/wL=(yC,  the  current  from  the  mains  will 
have  the  constant  value  E/wL. — I  am,  &c., 

Birmingham,  July  5.  T.  F.  Wall.     . 


V 


NEW  RESEARCHES  ON  THE  DIRIGIBILITY  OF 
ELECTRIC  WAVES. 

TO   THE   EDITOR  OF  THE   ELECTRICIAN. 


^iR :   Allow  mo  to  make  a  remark  on  Prof.  Artom's  article, 

lishcd  in  your  issue  of  June  25th,  under  the  above  title. 

second  paragraph  of  this  article  refers  to  a  particular  kind 

!   of  directive  aerial  which,  according  to  Prof.  .Vrtom.  can  give 

^ry  different  shapes  of  diagrams,  depending  upon  the  angles 

I   that  one  of  the  branches  of  the  aerial  would  ideally  describe 

'    Wound  a  vertical  axis.     The  aerial  is  shown  in  Fig.  i  and  tlie 

■■'"'•Ked  diagram  in  Fig.  .5. 

I  rom  the  theory  and  from  my  personal   e.xporimcnts,  it 

iws  that  the  diagram  of  the  aerial  of  Fig.  i  is  that  of  Fig.  2. 

"s  is  natural,  as  this  aerial  does  not  differ  from  the  aerials 

'  Figa.  1  and  3,  except  in  the  point  that  its  plane,  instead  of 


being  vertical,  is  inclined  to  the  vertical ;    and  this  condition 
cannot  modify  the  form  of  the  diagram. 

Moreover,  let  us  admit  for  a  moment  that  the  diagram  of  the 
aerial  of  Fig.  4  is  that  shown  in  Fig.  5.  How  could  we  explain 
then  that  the  shape  of  the  diagram  could  change  according  to 
an  ideal  rotation  of  half  the  aerials  of  Figs.  1  and  3  aroimd  their 
vertical  axis,  which  operation  always  gives  as  the  result  an 
aerial  of  the  shape  of  Fig.  4  ? 

Prof.  Ai-tom  affirms  that  his  experiments  confirmed  the 
alleged  properties  of  the  aerial  of  Fig.  4.  This  is  anothei  point 
which  it  is  difficult  to  explain. — I  am,  &c., 

Enghien-les-Bains,  June  29.  E.  Bellini, 

D.Sc,  Electrical  Engineer. 


REPORT  OF  THE  BRITISH  SCIENCE  GUILD. 


The  Ninth  :Viinual  Report  of  the  Executive  Committee  of  the 
British  Science  Guild  was  presented  to  the  members  at  the 
general  meeting  held  on  Thursday,  the  1st  inst.  The  chair  was 
taken  by  Sir  William  Mather,  P.O.,  and  the  adoption  of  the 
report  was  moved  by  Sir  Boverton  Redwood,  v.'ho  gave  a  precis 
of  its  contents. 

Ill  the  report  it  is  mentioned  that  though  the  secretary  has  been  serving 
his  country  at  the  front,  and  other  difficulties  have  been  caused  by 
tlie  War,  the  Society  has  continued  to  do  u.se£ul  work.  The  present  mem- 
bership is  758,  besides  which  the  South  Australian  Branch  has  210 
members  and  the  Canadian  Branch  61. 

The  Report  severely  criticises  the  National  Dye  Scheme,  pointing  out 
that  not  a  single  chemist  is  on  the  board  of  directors  of  British  Dyes 
(Ltd.),  so  that  the  company  is  not  very  well  quaUfied  to  compete  with  the 
highly  organised  coal-tar  colour  industry  of  Gerni-'iy.  The  appoint- 
ment of  various  Royal  Commissions,  Department..!  and  other  Com- 
mittees, by  the  Government  is  welcomed,  however,  the  Royal  Com- 
mission on  the  Sugar  Supply  and  the  Committee  on  the  Supply  of  Drugs 
being  mentioned  in  this  connection. 

No  information  has  been  available  to  the  Executive  Committee  as  to 
the  appointment  by  the  War  Office  or  the  Foreign  Office  of  any  Com- 
mittees on  scientific  matters,  and  with  regard  to  those  ajipointed  by  the 
Admiralty  no  information  can  be  published. 

An  account  is  given  of  the  appointment  by  other  Government  Depart  - 
meiits  of  coaimittees  to  inquire  into  various  scientific  subject?. 

With  regard  to  the  work  of  the  Guild  itself  the  Agricultural  Com- 
mittee has  been  considering  the  question  of  facilities  for  veterinary 
research,  and  now  a  special  committee  has  been  appointed  to  deal  with 
this  subject.  The  Conservation  of  National  Sources  of  Energy  Committee 
hopes  to  report  in  due  course  on  the  utilisation  of  peat,  and  on  tide  and 
wave  energy. 

A  Science  and  State  Committee  has  been  formed  specially  to  consider 
the  adequate  financial  support  of  scientific  workers,  and  tliis  has  obtained 
from  the  jirincipal  Government  Departments  and  i)ublic  bodies  informa- 
tion ccraccrning  the  remuneration  of  scientific  workers  .serving  on  Royal 
Commissions  or  other  Public  Committees  or  as  expert  advisers  and 
witnesses  in  Government  inquiries.  The  Committee  drafted  a  general 
letter  asking  the  authorities  in  question  to  recognise  the  principle  that  no 
expert  advice  bo  taken  without  the  payment  of  a  fee  in  addition  t(p 
expenses.  This  letter  was  issued  by  the  Executive  Committee  with  thi- 
signature  of  the  President. 

The  Synchronisation  of  Clocks  Committee  has  made  inquiries  into  the 
non-participation  of  the  British  Government  in  the  International  Wireless 
Time  Service,  from  which  it  apjnars  tliat  at  the  Paris  Conference  in  1912 
the  liriti.sh  delegates  recomnii-riilicl  the  istablisliment  of  wireless  stations 
in  certain  parts  of  tho  British  lOinpin',  which  would  in  their  opinion, 
greatly  ivssist  the  scheme.  The  Ccjmmittee,  however,  is  awaiting  the 
publication  of  the  Report  of  the  1913  Conference. 

Tlu^  Technical  Optics  Committee  had  been  inquiring  into- tho  facilities 
for  training  in  tecluiical  optics,  which  they  found  to  lie  very  inadequati' 
for  the  needs  of  the  industry  ;  but  the  outbreak  of  war  caused  them  to 
leave  this  subject  to  discuss  the  possibilities  of  inereasin',;  the  manufacture 
of  optical  gla.ss  in  this  country.  Tho  British  Science  Guild  was  asked  to 
help  the  Hoard  of  Trade  in  this  inquiry,  and  the  Report  issued  was  sent 
to  this  department  a.s  well  as  to  members  of  the  Optical  Convention  and 
other  societies  and  public  bodies.  The  Technical  Optics  Coniinitteo  is 
also  helping  in  tho  co-operation  of  British  makers  of  microscopes  now  thai 
the  German  supply  ha-s  ei^ased  ;  and  the  Kdueation  and  Teehnical 
Kducation.toinl  ( 'ommittee  have  lx.'en  endeavouring  to  forward  the  Uritisli 
nianufacluro  of  glass  and  porcelain  scientific  apparatus  of  all  kinds. 

After  tho  repoit  had  been  adopted,  and  the  Executive  ('om- 
mittee, with  tho  Lord  Mayor  as  Vi(U!-President,  had  been 
clect<!d,  an  address  was  given  by  Sir  William  Ramsay  on  "  The 
National  Organisation  of  Science.''  We  refer  to  this  address 
in  our  leading  article. 
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SPECIFICATIONS  PUBLISHED. 

Tht  following  ab^ad  from  some  ot  the  sptcifications  recently  published  have  been 
sfxttatty  compiled  by  Messrs.  Mewbusn,  Ellis  &  Pryor,  Chartered  Patent  Agents, 
TO  and  72,  Chancery-lane,  London,  W.C. 

Whenever  the  date  applied  tor  differs  from  the  date  on  which  the  application  was  lodged 
at  the  Patent  Office  the  former  isgiuen  in  brackets  otter  the-tiOe. 

1913  SpECinCATlONS. 

18.357  MoLLER.  Method  of  and  apparatus,  for  se'parating  suspended  particles  from 
gaseousbodiesbymeanf  of  fcigh-Ter;icn  ekctrijiry.    (ia/8'li)  ■  :         .- 

19,518  Siemens  &  Halske.    (Siemens  i    -  ■:--:,:•    Circuit  arrangements  for 

automatfcand semi-automatic t!  ,  ^28/8/12.) 

19.732  MoLLER.    Process  and  apparatu.'  narating  sus  pended  bodies 

from  electrically. nori-conductince  .  ruids.    (31/8/12.) 

1914  Specificat:c:;s. 
3,701  OwNBEY.    Rotary  electric  switches. 

4,237  Elektrizitats  Akt.-Ges.   Hydrawerk.    Operation  of  low-pressure  electrical 
installations  from  high-pressure  circuits.    (19/2/13.) 
Consists  in  use  of  two  storage  batteries,  and  by  means  of  the  second  battery  energy 
can  be  transferred  from  the  high  pressure  to  the  low  pressure  circuit  without  the  two 
circuits  having  at  any  time  to  be  in  direct  electrical  connection  with  eachother. 
5.040  Varley.    "Electric  ignition  apparatus  for  internal-combustion  engines. 
5.240  WiTTHiN.    Means  for  attaching  insulatorsior  electric  wh-es.    (1/3/13.) 
5,345  McuL.    ( Korting  &  Mathiesen  Akt.-Ges.)    Reflector  for  arc  lamps. 
5.467  Allcemeine  Elektricitats-Ges.    Electric  switch  arrangement  for  a  plurality  of 
conductors,  machines  or  apparatus  to  be  connected  v/ith  the  same  'bus  bar  and 
adapted  to  be  switched  in  and  out  employing  a  common  safety  resistance. 
(4/3/13.) 
A  switching  arrangement  in  which  asingle  safety  resistance  is  utilised  in  connection 
with  a  plurality  of  conductors,  machines  or  apparatus,  and  in  which  the  au.xili.iry 
switches  controlling  the  resistance  circuit  and  the  respective  main  switches  are 
positively  connected  or  operated  separately  under  control  in  such  amanner  that  in 
switchingon  or  off  a  conductor  or  the  like  the  severalswitching  operations  follow  each 
other  in  definite  order  ;  the  safety  resistance  being  also  utilised  for  automatic  switch 
ing  off  in  the  case  of  an  excess  current  or  a  short-circuit. 
5,841  Siemens  Bros'  &  Co.    (Siemens  &  Halske  Akt.-Os.).    Circuit  arrangements  for 

semi-automatic  telephone  systems. 
6.182  Jamssen.     Electric-current  collectors. 

6.341  Siemens  ScHUCKERTvfERKE  Ges.     Electricity  meters.    (12/3/13.) 
6.520  Siemens  Bros.  &  Co.  &  Ferreiea.    Means  for  electrically,  operating  railway  or 

other  signals. 
7.746  Fox.    Combined  dynamo-ckctric  generator  and  electric  motor. 

8.683  Electric  Utility  Co.  &  Long.    Method  of  repairing  electric  incandescent  lamps. 

8.684  Electric  Utility  Co.  &  Long.    Manufactureof  incandescent  electric  lamps. 
ia930  Howard.     Electrical  liquid  heater.    (11/7/14.) 

11.097  Williams.    Electric  burglar-atarm  systems. 

1 1,156  WooLLiscRorr  &  H.  T.  Boothroyd  (Ltd.).    Connecting  arrangements  for  electric 

circuits. 
12.059  Adaks.     Incandescent  eelctric  lampholders.    (14/11/14.) 
13,022  Kettering  &  Chryst.    Dynamo-electric  machines,  particularly  applicable  for 

engine-starting  systems.    (14/7/13.) 
13,057  Kettering  &  Ckryst.    Dyiumo-ekctric  machines,  particularly  applicable  for 

engine-starting  systems.    (13/9/13.    Addition  to  13X122/14.) 
13,076  British    Thomson-Houston    Co.    (General    Electric    Co.)    Manufacture    of 

■tungsten. 
13,173  Relay  Automatic  TELErHOHS  Co.  (formerly  known  as  Betulander  Automatic 

Telephone  Co.,  Bryant  it.  Ward.)    Automatic  telephone  exchange  connexions. 

13.231  British  THOiisoN-HouSTOH'Co.    (General  Electric  Co.)    Systems  of  control  for 

electric  motors. 
Means  for  controlling  a  plurality  of  pairs  of  electric  motors  comprising  series 
contactors  responding  to  a  weakened  current  only,  shunt  contactors,  resistances 
adapted  to  be  short-circuited  bysaid  series  contactors,  and  interlocksso  arranged  and 
Interconnected  thatall  the  necessary  circuit  changes  for  successively  passing  to 
scries,  series  parallel  and  parallel  connection  are  established  by  means  of  a  controller 
having  three  working  positions  only. 

13.232  British  Thomsoh-Houstdk  Co.    (General  Electric  Co.)    Liquid  rheostats. 

A  liquid  rTioostat  for  electric  circuits  comprising  main  and  auxiliary  electrodes 

arranged  to  be  successively  immersed  in  a  liquid,  the  auxiliary  electrodes  being 

normally  disconnected  from  the  circuit  and  arranged  to  be  automatically  connected 

in  circuit  independently  of  thoir  immersion. 

13,310  Burrows.    System  of  electric  signals  for  main  and  tail  haulage  in  mines  and  like 

places. 
13,410  Conker  &  Robinson,    Telephone  systems. 

13,549  British  Thomson-Houston  Ck).  (Ccnerai  Electric  Co.)  Manufacture  of  metal  wire. 
13.709^  Ayres.    Starting-apparatus   for    alternafing-current   motors   of    the   slip-ring 
induction  type. 
Comprises  mesh  connected  resistances  for  the  rotor  phase  windings,  and  a  controller 
or  switching  device  adapted  to  successively  short  circuit  portions  of  the  resistance 
in  each  of  two  of  the  phases  alternately,  no  portion  of  the  resistance  in  the  third  phase 
being  short  circuited. 
13.715  Cadehel.     Electro-magnetic  locking-devices.    (10/6/13.) 

13,854  Thornblad,  Warfvthce  &  Weriier.    Means  for  telephonic  communication 
between  moving  trains  and  railway  stations  or  other  stationary  places.    (Gon- 
ventton  date  not  granted). 
14,022  Siekehs-Schuckert  Werke  Ces.    Cooling  of  electric  portable  drilling  machines. 

119/6/13.) 
14,024  O'DoHHELL  &  Glenn.     Railway  signalling. 
14,030  Berry,     Electric  transformers. 

14.043  Sc  ,t:.     Arn:.-J:i:.  of  ayr.amo  electrical  machines,  and  the  like. 

14.044  A  .Method  of  insulating  coils  of  f^at  conductors 

14.156  '..  nal-combustlon  engines. 

14,22S*  ii  I  General  Electric  Co.)    Shaping  filaments  lor 

14.415  Jeitcott.     D/n,-imc-el<ctric  machines. 

14,461  HakleetCie.    Controlling  movement  at  a  distance.    (16/6/13.) 

14.733  D'::-MKK       If'     ■■i::v.it';h.-:;. 

14,97^  '. 

r,  ritlon  of  which  the  current 

p.,  -pendent  of  the  said  olectro- 

ni  .  •■■d  electromagnetic  device  is 

cr '  .'J  I  th"  d'j.'.r.M  t;i  ;:iiion  of  all  except  the  bat  ot  the 

■  i'-devlco5  for  Intornal-combuJllon  engines,    (12/7/13 
li'HMiii,     Elcitric  heaters. 


15,464 
17.345 
17.732 
18,677 


which  each  signal,  whether  a  dot  or 

l.uiiy  and  terminated' by  a  current 

iiir.ntlon  and  the  dots 

the  transmission  of 

longer  In  the  trans- 


19,598  Hit 
20,671  Cohhe: 
24.046  Chell. 

.  ....   --.  liCIPlCATIONS. 

1,600  Lea.    EkCiii. couplmi^. 

3fl03  MiDGLBY  b  Vahdbrvbll,    Electric  switches  for  motor-car  and  like  horns. 


APPLICATIONS  FOB  PATENTS 

Note.— 7"*«  undermentioned  Applications  {except  those  marKed  t)  are  not  open  to  ^ 
public  inspection  until  after  acceptance  ot  Complete  Specifications.    Those  marked  'are    \ 
open  to  inspection  12  months  after  the  date  attached  to  them,  it  they  have  not-been  published     \ 
prc.'iously  in  the  ordinary  course.    Uames  within  parentheses  are  those  ot  communicators 
ot  inventions.  When  complete  SpeciUcation  accompanies  application  an  asterisk  is  agivii. 
June  1.  1915.  ■     ■         '    ..     '  -■■- 

8.074  Beattie,     Electric  meters  of  the  reflecting  type  having  negligible  control. 
8.090  Brooke.    Apparatus  (portable)  for  field  and  army  use— combined  telephonic  and 
■telegraphic.  "  ■  -  - 

8.099  Taffinder.     Electric  light  adjuster. 

8.100  Ouain.     Electric  radiators. 

8, 106  Berry.    Alternating  electric  transformer  protective  arrange.tnents. 

ai07  British  Electric  Transformer  Co.  &  McWilliam.    Oil-cooled  transformers. 

June  2.  1915.  '  -.     .        '. 

8.134  Shaxey.    Localisation  of  foreign  bodies  by  means  of  Rontgen  rays. 
8.163  Sclater.    Connectors  for  electrical  signalling  wires  and  cables. 
8.169  B.T.-H.  Co.     (G.E.  (3o.,  U.S;)     Electiic  hoisting'equipmenf. 
8.173  British  Westincwouse  Electric  &  Mfo.  Cc.    Vapour  rectifiers.    (11/7/14, 


June  3.  1915. 
8,227  Heys.    (Neuland  Magnets,  Ltd.,  U.S.)     Electrical  generators.* 
8.238  Sharman.    Discontinuous  wire  telegraph  svstem. 
8,245  B.T.-H.  Co.    IC.E.  Co..  U.S)    Electric  welding  and  apparatus  therefor. 
8,268  Dalen.    Multiple  diaphragms.* 
8,272  AllgeiiieiiSe  Elektricitats-Ges.    Arc  lamp  with  electrodes  of  highly  refractory 

metals,  tungsten  in  particuiar.    (3,'6/14,  Ormany.)* 
June  4.  1915. 
8.294  Dyson.    Fittings  for  conduits  for  electric  wiring  and  the  like. 
8,303  McRae  &  Russell.    Insulation  division  piece  or  partition  for  a  controller  arc 

deflector,  circuit-breaker  and  tlie  like.* 
8.305  Walker.    Separating  metals  by  electrolysis. 

8.318  Murray.    Mechanism  for  operating  electrically-worked  tramway  and  railway 

■  track  points. 

8.319  Boothroyd  &  Callender's  Cable  &  CoiisTRUcrioti  Co.  Electric  wiring  systems. 
8.32 1  SuETER,  Groves  &  Binyon.  Apparatus  for  use  in  wireless  telegraphy  and  the  like. 
8.326  B.T.-H.  Co.    (G.E.  Co.,  U.S.)    Electric  welding  and  apparatus  therefor. 

a327  B.T.-H.  Co.    (G.E  Ck).,  U.S.)    Gkimposite  metal  bodies. 

8.332  MiDGLEY  &  VAHDfeRvELL.    Holders  fbr  electric  incandescent  lamps.* 

8.333  Kremekezky.    Electric  heating  devices.    (9/5/14.  Austria.)* 

8.334  Breslauer.    Dynamo-electric  driving   mechanism^   of  the    unipolar  system. 

(4/6/14,  Germany.)*. 

June  5.  1915. 

8,358  North.    Field  telephone  and  telegraph  apparatus. 

8.367  PooKON.    Sparking  plugs.    (Addition  to  6.593/15.    16/6/14,  France.)* 

8,376  Turner.    Safety  device  for  use  with  electrically-driven  vehicles.    (24/10/14, 
U.S.)* 

June  7,  1915. 

8.409  Stephens.    Electric  alarm. 

8,412  BuRDON.    (Slemens-Schuckertwerke   C.m.b.H.,   (Germany.)    Electrical   safety- 
fuse  devices.  '       •'  '       '    ' 

8,417  Maschinbnfabrik  Oerlikon.    Casing  for  the  stators  of  electrical  machines. 
(30/6/14,  Switzerland.)* 
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[Copies  of  the  undermentioned  works  can  be  had  from  The  Electrician  Offices-.  Pp'J 
free  (unless  otherwise  stated),  on  receipt  of  published  price,  adding  3d.  for  books  published 
under  2s.  and  5  per  cent,  for  books  published  net  Add  10  per  ceiit.  for  abroad  or  fat 
foreign  books.l 

■•  Dii'U'otric  I'hcnomcna  iii  W^h  Voltage  Engmeering."'  By  F.  W. 
I'tok,  jun.     (London  :  Hill  Publislnng  Co.)     Pp.  xv.  +265.     ) 2s.  Cd.  net. 

•' Tramway  Track  Coilstnul ion  aiid  JIaintenanco."  By  R.  Bicker- 
statfcHolt.  '(I.6ndou:  "  Tram  way  and  Rail-way  World.")  Pp.  xv.-f249 
10s.  6(1 

"  Heart,"  edited  by  Thomas  Lewis,  M.D.  (London  :  Shaw  &  Sons.) 
Vol.  VL,  IJo.  L  "  ?p'.  K(4.     Ss.  tid. 

"Alternating  Current  AVork."'  By  W.  Pcrrcn  Mayeock.  (London: 
WhittakcritCo.)     Pp.'xxiu.  +  41,\     O.s.  lict. 

"Transactions"'  of  the  N.  East  Coast  Institution  of  Engineers  and 
Sliiiibuilders.     Edited  by  K.  W.  Fiaser  Smith.     (NewcaStle-on-Tync 
The  Institution),     Vol.  X.X.Kl,.  Part  3,     5s. 

"  .Journal  ■'  of  the  Institution  of  Rloctrical  Enghierrs.  Edited  by 
P.  I''.  Howell.     (London  :   K.  k  !•'.  N.  Spon).     Vol.  5:5.  N(,i.  250.     Us.  lid. 

"  Arithmetic  of  AHernalinu  Currents."  By  E.  H.  ('rapper.  (London  ; 
Whittaker  &  Co.)    Pp.  vii.  -i-2(l8.     2s.  (id.  net. 

"  Proceedings"  of  the  Roval  Soeietv.  (London  :  Harrison  &  Sons). 
Series  A.     Vol.  9L  No.  A  031.     2s.  (id." 

"  Proceedings  "  of  the  Cambridge  Philosophical  Society.  (Cambridge  : 
University  Press).    VoL  j:\'  1 1 1 .,  I'art  3.     2s.  (id.  net . 

"Science  Abstractfi."  The  Iii>litution  of  'Electrical  Engineers 
(London:  E.  &  F.  N.  Spon).  No.  210,  Vol.  18.  Part  0.  Section  .X.  : 
I'liysies,    Section  B.:  EleotrienlKiiL'iiiecring.     Is.  Od. 

"  Alignment  Charts."  Bv  Kwart  S.  .\ndrewH.  (London  :  Chuiunaii 
&  Hall.)     Pp.  iv.-t-32.     Is,  iW.  ii.l. 

"  Recherehcs  Hur  la  Cnmiinilalion."  By  .T,  llczelmaii,  (Brussels: 
Elablissements  Binile  Bruylaiil  )     I'p.  36.     1  fr. 

"  Journal  "  of  the  United  SI  ates  .\rtillory.  (Virginia :  Coast  ArliUorj 
School  Press,)     Vol.  XLUI..  No.  :!.     Pp.126.     SO.or. 

".loiirnar'  of  the  "Wasliiiiiiinu  Academy  of  Scieneed.  (Baltimore 
The  Waverly  Press).     Vol,  V..  No.  12.     S0.50. 

"Proceedings"  of  the  Ann  ri.  an  Instittition  of  Eleclrioal  Engineers 
(New  York:  American  Instilnlc  c,f  Klec.  Engineers).  Vol.  XXXIV, 
Nos.«and7.     $1.00  each. 

"The  Physioftl  Kovlew."  (l,.inea,stcr  (Pa):  American  Physioa 
Koiiety.)     Vol.  v.,  Sectind  wrii .-.     No.  6.     $0.60. 

"  Mitteilungen  der  PliyNiknlischen  Uesellschaft  Zurich."  (Zurich 
Bruck  von  Gebr.  Lcemann  *  Co.)     No.  17.     Pp.  3!.\iv  (-80. 
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HALF-WATT  LAMP  DEVELOPMENT. 

Tlii^  announcements  made  by  a  niimbei'  of  lamp  nianu- 
factiiiers  regarding  the  new  sizes  and  prices  of  half-watt 
anqis  will,  doubtless,  have  excited  considerable  hiterest 
imoiigst  our  trade  and  installation  readers.  This  pattern 
»{  lamp  has  been  on  the  market  but  little  more  than  ]8 
■nonths.  During  that  period  it  has  been  applieil  in  those 
lelds  of  practical  ilhuiimation  which  require  a  lighting  unit 
)f  high  candle-power,  and  of  simple  construction.  Judging 
ly  the  records  of  progress  with  this  type  of  lamp,  which 
lave  been  furnished  by  lamp  manufacturers  and  contractors 
TOm  time  to  time,  we  gather  that  many  of  the  older  types  of 
irc  Uunp,  particularly  those  of  the  open  type,  have  been 
lisplaced  by  half-watts  with  highly  satisfactory  results. 
We  anticipated  at  the  time  of  the  introduction  of  the  half- 
.vatt  lamp  that  by  patient  research  and  experiment,  lamp 
Tianufacturers  would  gradually  reduce  the  size  of  the  half- 
ivatt  unit  so  as  to  bring  it  mto  competition  with  the  higher 
andle-power  lamps  previously  made  m  what  was  commonly 
known  as  the  ''  one-watt  "  type.  Slowly,  but  surely,  this 
antifipation  is  being  realised,  and  in  the  announcements 
which  the  lamp  makers  are  now  sending  out  to  the  trade  it 
IS  evident  that  they  are  within   reasonable   reach  of  a 

mestic  size  of  this  highly  efficient  form  of  lighting  unit. 

t  will  be  observed  from  the  particulars  which  we  publish 
ur  supplement  pages  this  week,  that  the  half-watt  lamp 
•■^now  available  in  the  h)w  voltage  ranges  in  sizes  as  low  as 
J 5  watts.  This  rather  suggests  that  in  towns  where  an 
iiltemating-current  supply  is  available,  an<l  in  installations 
i"  which  the  '25- volt  transformer  is  still  in  ilhc,  half-watt 
lamps  of  a  liighty  economical  pattern  may  be  advantageoasly 
'■mployed    bv  the  coPRumer.     It  is   trtie  that  the  initial 


cost  of  the  lamps  is  still  high,  but  the  economy  in  energy 
consumption  is  such  that  it  will  justify  their  use  where 
lUiits  of  30  c.p.  and  upwards  are  required.  We  realise  that 
such  a  step  would  be  somewhat  in  the  nature  of  a  temporary 
expedient,  but  the  case  would  be  almost  an  exact  parallel 
with  that  which  obtiuied  at  the  time  of  the  introduction 
of  the  metal  filament  lam])  some  10  years  ago. 

The  25-volt  half-watt  lamp  also  presents  jxissibilities  to 
the  railway  companies  for  effecting  considerable  economy 
in  the  lighting  of  trains.  Train  lightmg  dpiamos  arc  at 
present  operated  at  this  voltage,  and  with  an  early  prospect 
of  the  introduction  of  electric  cooking  in  the  buffet  cars, 
those  railway  companies  which  have  persistently  developed 
electric  lighting,  at  any  rate  on  their  main  lines,  will  probably 
welcome  the  introduction  of  the  size  of  lightmg  unit  which 
should  reflect  favourably  on  the  coal  consumption  per 
train-mile,  so  far  as  the  locomotive  is  concerned  for  lighting 
purposes.  <- 

For  the  time  being  the  100-  to  ]:i4)-V()lt  range  of  lamps 
is  of  considerable  interest,  particularly  as  the  lowest  size 
lamp  is  now  brought  down  to  the  fiO-watt  limit.  A  lam]) 
giving  over  100  c.p.  with  so  low  an  energy  consumption  will, 
we  feel  sure,  be  welcomed  by  installation  contractors  who 
will  have  numerous  opportimities  of  introducing  dectric 
lighting  with  direct  or  semi-indirect  light  fittings  for  the 
interior  of  commercial  and  mdustrial  establishments 
Much  the  same  may  be  said  of  the  100-  to  1.50-watt  size  of 
lamps  which  are  offered  for  200-  to  260-volt  circuits.  It  is 
not  unusual  for  advantage  to  be  taken  of  the  fact  that  lamps 
of  the  lower  voltage  can  be  run  in  series  on  200-  to  2f)0-volt 
circuits,  even  though  this  is  in  the  nature  of  a  tenq)orary 
expedient.  The  light  iLser  is  able  to  make  ase  of  economical 
light  imits  which  are  available  at  a  low  initial  price,  and 
which  furnish  a  high  degree  of  illumuiation  at  a  com- 
paratively moderate  cost.  In  the  literature  which  various 
lamp  makers  are  distributing,  putting  forward  the  merits 
of  these  lamps,  it  is  apparent  that  fuiality  has  not'yet  been 
reached,  but,  for  the  time  being,  the  installation  trade  may 
feel  a  considerable  gratification  in  the  fact  that  they  ai'e 
offered  high  efficiency  electric  lamps  at  reduced  prices. 


Gift  to  Oxford  University.-  According  to  "  The  Times," 
Mr.  •'.  ^\  .  J)ys(iii  l'i;miis  lias  offered  to  jircsent  the  sum  of 
£25,<i(iu  foj-  tlic  furlhiranci.'  of  instriutioii  and  research  in 
flicniistry  at  the  University  of  Oxford  Tliis  sum  is  in  addition 
to  £5,(ifJ<i  which  he.  gave  two  years  ago  to  assist  the  erection  o!  a 
ne,w  chemical  laboratory. 
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IMPORTS  AND  EXPORTS  OF  ELECTRICAL 
MANUFACTURES. 

Tor  lU  u-ceh  June  28,  1915,  to  July  3,  1913. 


In  Ticw  of  the  increased  interest  which  is  being  taken  in  ^e  subject  of 
the  importation  into  and  the  exportation  of  Eleotticw  Malinfactnres 
from  the  United  Kingdom,  we  resume  our  weekly  lists.  (See  dko  note 
at  foot  of  Exports.) 

Bristol.— £/.5.>l.  .•  Unenumerated.  11  pkgs. 

Folkestone.— /=/a«e  .•  Elec.  glow  lajnps.  £451 ;  elec.  carbons.  13  pte. 

Grimsby.— /v-a/Ks.-  Unenumerated.  S  pkgs.    Nayway:  Elecirode:;,  36  pkgs. 

London — U  S.A. ;  Elec.  macb^ery,  £2.929;  elec.  lamps,  £1,272;  elec.  carbons. 
£1.578:  unenumerated.  £2.093-237  pkgs.  Switzerland:  Elec. carbons.  £370.  Holland: 
Elec.  lamps,  £2.693 ;  lamp  parts.  £229;  unenumerated,  £52.  Swerfew  .■  Elec.  machinerv-, 
£784;  telephone  maierials.  £235;  lamp  parts.  £167.  France:  Elec.  carbons,  £836; 
lamp  parts,  £70.  Denmark:  Dry  cells.  33  pkgs.;  unenumerated,  £101.  Norway: 
Telephono  material.  £42.    Spain :  Lamp  parts.  £^4 :  unenurherated,  £1,510. 

Southampton. — France  :  Accumulator  boxes,  40  pkgs. 

EXPORTS. 

To  lw^^?.^\J^l^..— Auckland :  Wire  and  cable.  £55;  unenumerated,  £120.  Mel- 
bourne: Elec.  machinery,  £46;  wire  and  cable,  £2.073  :  unenumerated.  £901.  Sydney: 
Wire  and  cable.  £152;  unenumerated.  £1.098.  Wellington:  Wire  and  cable.  £1.719: 
unenumerated.  £594.  Brisbane:  Elec.  machinery.  £203;  unenumerated.  £11 9. 
Dunedin  :  Unenumerated.  £31.  Chriskhurch:  Unenumerated.  £48.  Perth:  Unenu- 
merated. £91-  New  Plymouth:  Unenumerated.  £32.  Lyitelton :  Unenumerated.  £158. 
Fremanle:  Wire  and  cable.  £82;  unenumerated.£l.065.  Adelaide:  Elec.  machinery, 
£130;  unenumerated.  £115.  SKwrfafe'-S  ••  Unenumerated.  £24.  Cairnx:  Unennmerated. 
£181.  Ceelong:  Elec.  motors,  £l44.  Paiea:  Unenumerated.  £41.  Maryborough: 
Telegraph  material.  £464.    To»«si'(7/c.'  Wire  and  cable,  £130. 

Africa.— Durban:  Wire  and  cable,  £319;  elec.  machinery.  £523;  unenumerated. 
£593.  Port  Elizabeth:  Wire  and  cable,  £290;  unenumerated,  £119.  Cape 
Town  :  Eke.  machinery.  £3S5 ;  unenumerated.  £535.  East  London:  Unenumerated. 
£275.  B<;>a.- Elec  machinery,  £42.  A/aan/ms.-  Elec.  machinery,  £74;  wiraand  cable, 
£12;  unenumerated,  £361.  Madeira:  Telegraph  material,  £112.  Delatoa  Bay:  Elec. 
machinery.  £392  :  unenumerated.  £18.    St.  Helena:  Unenumerated.  £88. 

Egypt.— /IdM.-  Elec.  machinery.  £27,    Port  Said:  Unenumerated,  £11. 

Malta.— Wire  and  cable.  £6.031 :  unenumerated.  £24. 

Russia. — Petrograd  :  Unenumerated.  £80. 

Spain. — Gibraltar:  Unenumerated.  £52. 

Portugal.— i/ston  .•  Telegraph  material.  £97;  unenijmerated,  £93. 

South  and  Central  America.— Baenos  Ayres:  Wire  and  cable,  £1,876:  elec. 
machinery.  £101;  imenumerated.  £1.893.  Rio  de  Janerio:  Unenumerated.  £678. 
Demerara:  Unenumerated,  £120.  Batauia:  Wire  and  cable.  £88;  unenumerated.  £123. 
CuayojUil:  Unenumerated,  £141.  Colon:  Unenumerated.  £58.  Vera  Cruz:  Elec. 
cable,  £71. 

Fiji.- Unenumerated.  £14. 

Holland.-  Amsterdam:  Wire  and  cable.  £1,308;  unenumerated,  £100.  Rotterd-im : 
Wire  and  cable,  £470 ;  unenumerated,  £41 . 

West  Indies. — Jamaica:  Elec.  machinery.  £100. 

\^^i.v.— Naples:  Unenumerated.  £19.    Genoa:  Unenumerated.  £21. 

J/iFAN.—Yokohama :  Unenumerated.  £4!.    Kobe:  Unenumerated.  £280. 

CwnK- Hongkong :  Elec.  machinery,  £298;  unenumerated,  £91.  Shanghai:  Elec. 
machinery.  £423. 

India.  Ceyloh.  Indo-Chiha  and  Straits  Settlements.— BoBiiay .■  Wire  and  cable. 
£150;  elec.  machinery,  £302  ;  unenumerated,  £257.  Calcutta:  Wire  and  cable.  £413  ; 
unenumerated.  £925.  Colombo:  Elec.machinery.£31  ;  unenum.erated,  £35.  Madras: 
wire  and  cable;  £14;  elec.  machinery.  £40:  unenumerated,  £429.  Singapore:  Elec. 
machinery.  £140;  unenumerated,  £369.  Kilindini':  Wire  and  cable,  £26.  Karachi: 
Elec.  machinery.  £140;  unenurnerated.  £171.  Sourabaya:  Wire  and  cable.  £473: 
unenumerated,  £22.  Bangkok:  Wire  and  cable,  £298.  Penang:  Wire  and  cable.  £58 ; 
unenumerated.  £22. 

Canada.— ToroMto.-  Unenumerated,  £15.  A/o«(«a;.-  Unenumerated,  £76.  Halifax: 
Submarine  cable,  £600.    SI.  John's:  Unenumerated.  £62. 

France.— /'am .•  Elec.  machinery,  £40;  unenumerated,  £217.  Dieppe:  Elec. 
machinery,  £90;  unenumerated,  £208.  Ha/re:  Unenumerated,  £50.  Calais:  Tele- 
graph material.  £77.    St.  Nazaire:  Elec.  machinery,  £19. 

Greece. — Piraeus:  Unenumerated,  £31. 

U.S.A..— New  York:  Unenumerated.  £63. 

Balik  Papon:  Unenumerated,  £25, 

Foreign  CtObOS  (duty  paid  and  free). 

Durban:  Unenumerated.    £60.     Calcutta:  Unqnumoratpd,    £176.       East    London: 

Unenumerated,    £215.     Cape   Town:  Unenumerated.  £23.     Dieppe:  Unenumerated. 

£192.     Petrograd:  Uniinumerated.    £20.     Hongkong:   Unenumerated,  £56.     Sydney: 

Unenumerated.  £80.    Afarfraj.-  Unenumerated,  £19. 

FOREIGN  FREE  GOODS,  entered  in  transit  9n  through  Bills  of  Lading. 
Brisbane:    Telenhono  app.iratus,    £60.      Melbourne:    Telephono   apparatus,  £158. 
Wellii'.glon:  Telephono  apparatus.  £28. 

Note. — The  large  number  of  itenvs  in  these  official  returns  under  the 
mJHleadinc  heading  "  unenumerated  "  relate  to  what  is  described  as 
"  electrical  good^i  "  and  "  electrical  materials." 


LEGAL  INTELLIGENCE. 


Osram  Lamp  Works  (Ltd.)  v.  Pope's  Eloetrlc  Lamp   Co.  (Ltd.) 

'I  111-  li'  uiiiiK  of  Ihi.s  a'ti""  lias  bi<;ii  continued  bv  Jtr.  .lll^.tice  .Itiycc. 

Sir  .\.\H.  Dkwak.  I'",K.S.,  gave  evidonco  and  said  he  had  nothing  to  atld 
to  Dr.  raxMmorr'H  (UwTi|,lion  of  ilefcmUnt's  process.  Having  wen  the 
liriMCMH  mill  having  earricil  mi)  .•.\jwriincnts  on  that  prncr.s.';  he  .said  (hat 
carbon  wn^  removed  chemically  ;  Die  only  chemical  compouiidacould  be 
Homc  oxifUied  form  of  carbon,  r'nnrisol  said  it  was  siiftginled  that  in 
(l-fcndnnts  piwoMH.  in  the  firfit  stnirc  of  heftling  to  dWT.,  the  carbi.ii 
.nl.n-.  i,ii„  cMibinatim  wilh  Ihr  liin^stcn  to  form  carbide  of  t.intfslen 
BM.J  n.'<l,.-,l  Hhitli.r  siii-h  a  foniiali.in  of  carbide  of  Kingstcn  would  be 
in  accord  with  what  wn.M  known  wilh  h<ferehce  to  the  nature  of  carbide 
v.,  .'"«""•  *'*1'''"-  '"'''''■''  "•►♦^""ly  »"<•  I  W»$  wt-ll  ncnu„ihtcd  wit» 
I  rot.  .MoiMan,  who  w«k  the  firM  to  produce  carbide  of  hiilgsten   hut  that 


was  produced  in  the  electrical  furnace,  the  teiupeiature  being  at  2,000  deg. 
There  he  got  a  definite  molecule  compound  of  two  atoms  of  wolfram  or 
tungsten,  and  one  of  carbon,  but  any  form  of  so-called  tungsten  contain- 
ing carbon  was  alway.s  produced  at  the  highest  temperature  of  eacK 
furnace  where  the  tu^igsteii  was  reduced  directly  with  carbon  or  coke,  and 
therefore  under  conditions  where  you  have  a  very  high  temperature.  He 
said  it  was  qiute  impossible  that  at  a  temperatu'ip  of  fiSOC.  any  carbi<k' 
of  tungsten  could  be  formed  by  tlie  interaction  of  carbon  and  tungsteii 
ftr  carbide  and  tungsten.  From  knowledge  of  tungsten  compoulids  he 
said  all  those  carbides  that  had  been  revealed  Wei-e  high  teritperature 
electric  furnace  products. 

Dr.  (iTTo  tlBERL.vNDEE  Said  that  he  hat!  been  approached  by  Mr. 
Hirst,  chairmati  of  the  (ieneral  Ek-ctric  Co.  (sole  selling  agents  imder  the 
.lust  &  Hanaman  patent)  with  a  view  to  making  enquiries  to  enable  them 
to  make  filaments  similar  to  the  filaments  in  the  Osram  lamps.  At  that 
time  the  General  Electric  t'o.  had  no  interest  in  the  .hi.st  &  Hanaman 
specificaf  ion.  In  1907  he  put  the  .lust  &  Hanaman  specification  into  prac- 
tice and  made  filaments  from  it .  It  was  not  necessary  to  submit  them  to 
any  equalising  process  because  they  were  sufficiently  uniform  when  made. 

Jlr.  Hrc;UES,  in  opening  the  defence,  said  there  was  nothing  novel  in 
the  mi.xture  of  a  finely  divided  nietal  with  an  organic  binding  material 
when  .Just  and  Hanaman  published  their  specification  in  1004.  That 
idea  was  quite  well  known  in  connection  with  osmium  filaments.  Of  the 
mixture  of  tun^ten  and  binding  material  .fust  and  Hanaman  said  tli;ii 
filaments  were  to  be  formed  '  in  the  usual  manner."  In  defendants 
view  the  usual  manner  in  MH14  was  what  was  called  by  way  of  distinctimi 
the  "soft  paste  "'process,  a  process  bywhich  a  relatively  small  quantity  of 
metal  mixed  with  a  relatively  large  qtiantity  of  binder  was  squirted 
through  a  die  at  a  pressure  of  a  few  pounds  to  the  square  inch.  Tlie 
process  by  which  a  paste  so  hard  that  it  was  to  the  touch  almost  like 
metal  was  squirted  tlirough  a  die  of  less  than  1 /250th  in.  at  a  prcs.sure  nf 
20  tons  to  the  .square  inch  was  subse(|iient  to  1004.  Again,  for  thp  piv 
pose  of  carbonising  the  filament  .hist  and  Hanaman  prescribed  that 
ek'ctric  current  shoukl  be  passed  througli  it.  That  Vpas  an  es-scntial  part 
of  the  specification.  In  fact,  the  only  way  of  heating  the  filament  for 
that  purpose  known  at  that  time  was  by  the  passage  of  current  througli 
it.  It  was  said  oh  behalf  of  the  plaintiffs  that  the  only  object  of  passing 
the  current  through  the  filament  was  to  raise  it  to  a  high  tem^ieratiirc. 
But  the  language  of  the  specification  woiUd  indicate  that  it  must  be  done 
in  that  way.  At  any  rate  no  one  could  tcH  in  11)04.  and  he  doubted  if 
anyone  could  tell  now,  whether  the  results  of  passing  a  current  of  elec- 
tricity through  the  filament  and  the  results  of  external  heating  would  be 
t  he  same.  It  was  ojtvious  that  the  results  might  be  totally  different.  The 
patentee  had  said  do  it  by  th<^  passage  of  current.  If  he  knew  at  that 
lime  it  could  be  done  in  another  way  he  was  bound  to  say  so.  If  he  did 
not  ktujw  and  a  new  juocess  liad  arisen  since  theii  it  was  not  within  the 
patent.  If  the  patentee  knew  that  that  process  could  be  carried  out  by 
external  heating  he  had  carefully  excluded  it  from  the  patent.  At  an^ 
rate  he  knew  that  if  Ae  claimed  that  it  lould  be  done  by  cxtcriial  Ix^ting 
and  it  turned  ont  tliat  it  could  not  the  validity  of  the  patent  would  be 
jeopardised.  Moreover,  the  pa.ssage  of  current  through  the  filament  was 
essential  to  tlur  equalising  process,  necessary  when  ilealing  with  the  soft 
paste  filariients  of  1904  but  unnecessary  when  dealing  with  the  harder 
filaments  it  was  now  possible  to  turn  out.  Such  as  it  was  the  pati-ntce 
had  obtaiiicd  the  advantage  of  limiting  the  jiatent.  With  that  he  must 
also  take  the  disadvantages.  Defendants  did  not  u.se  the  passage  of 
current  through  the  filaments  at  all.  The  filaments  were  taken  in  bundh 
of  some  hundreds  at  a  time  and  heated  in  a  furnace  which  was 
electrically  heated,  but  that  was  a  meiv  method  of  getting  the  heat 
and  was  immaterial.  Defendants  used  a  furnace  lieat  instead  of 
the  direct  current;  the  diffei-ence  wa.s  enormous,  and  in  truth  the 
I  wo  systems  were  hardly  capable  of  being  compared.  On  that 
point  lie  submitted  there  was  ek'arly  no  infringement.  The  iie\l 
point  was  the  atmosphere  in  which  the  removal  of  the  ca,rbonisi  ' 
biniU'r  was  to  Iw  carried  out.  On  that  jioint  .lust  and  Hanamai 
were  clear.  According  to  the  specification  sued  upon  that  wa< 
to  be  done  in  an  atmosphere  of  hydrogen  and  water  vapour  introduced  for 
the  purpose.  I'laintilTs  now  .said'  it  did  not  mean  that  at  .all :  but  that  if 
hydrogen  were  introduccil  and  if  in  (lie  process  water  wivs  formed  that 
was  using  an  atmosphere  of  steam  and  hydrogen.  In  his  submission  thai 
was  an  entirely  extravagant  propositiiui.  .According  to  that  specilica 
lion  at  any  rate  no  one  could  doubt  that  steam  was  meant  to  be  Intro 
iliiicd.  If  plaintillV  view  were  right  and  sufficient  moisture  were  ncccs. 
:arily  generated  in  the  process  why  was  steam  mentioned  at  all  V  It 
would  have  been  sufficient  to  say  :  Do  it  in  an  atmosphere  of  hydrogen 
which  in  the  course  of  the  process  will  produce  water  and  that  will  per 
fonii  (he  ])roccss  of  oxidation.  I'.iil  the  specification  did  not  say  that. 
N"oi  if  the  7,  case  .showed  anything,  had  it;  been  the  view  of  plaintiffs 
liilliiitoy  Presumably  the  writ  was  issued  witlioiil  knowing  how  de 
leiiihiiits'  fi?tnncnts  were  made.  But  by  ius|iec(ion  gninted  in  Aug..  191  t. 
phiintiffs  discovered  (1)  That  il.feiidaiits  did  lu.t  produce  Iheir  result  by 
the  passage  of  an  eU-ctric  current  through  the  filaments  but  by  external 
hialiiig.  (2)  that  (lie  hydrogiti  defendants  used  was  dry  and  therefore 
pluin(i7Ts"  prccoiKreivcd  "ideas  were  knocked  on  (he head  at  once,  Ci)  (hat 
the  defeiidanis  iiad  an  aKeriialive  process  which  was  carried  oiil  in  r 
vacuum.  Thiit  riiu.st  also  have  been  a  great  surprise  to  theni.  In  faol 
(hey  found  tliifl  the  production  was  carried  out  without  any  of  the  thiui 
on  whieh  phiiiitilts  haii  n-lieil  ( liioiigliout  as  constituting  Ihe  invcntio 
Thereupon  they  set  oboiil  (o  evolve  a  new  theory  which  was  i\ow  enui 
cialcd  as  (he  production  of  some  water  in  the  process.  How  tliat  co 
be  described  lis  (lie  lisc  of  Art  atnlosp^^rc  of  stcitn  artd  hydrogen  fie  tail 
to  RCiv,     .Moreover,  the  hydrogen  defendnnis  iis^d  was  not  only  dry  bill 
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it  was  used  in  a  rapid  atreaiH  which  immediately  removed  whatever 
products  were  formed  in  the  process.  So  that  instead  of  using  water 
vapour,  if  in  fact  it  were  produced,  that  water  vapour  was  being  carried 
away  as  rapidly  as  possiljle.  It  was  not  wanted  for  the  alleged  reaction. 
What  defendants  said  happened  was  this.  There  was  some  oxygen  in  the 
filament  in  the  form  of  o.vide  of  tungsten  and  that  combined  direct  with 
the  carbon  or  carbide  and  passed  off  in  the  form  of  carbonic  oxide.  Doubt- 
less it  was  diffichlt  to  .say  with  any  certainly  what  really  happened. 
Scientists  api)eared  to  differ  considerably.  But  as  the  onus  was  oh 
plaint ilTs  it  might  not  be  necessary  to  decide  that  point  absolutely. 
Plaintiffs'  tlieriry  tliat  in  the  vacuum  process  hydrogen  and  water  were 
produofd  ahliough  the  process  was  eoipmeneed  with  either  steam  or 
hydrogen  was  more  extravagant  still.  But  whether  they  were  right  or 
wrong  one  cardinal  fact  remained.  The  process  was  not  carried  out  in 
an  atmosphere  of  steam  and  hydrogen  but  in  a  vacuum,  "therefore,  in 
the  process  of  carbonisation,  to  be  performed  by  direct  currerit  according 
to  Just  and  Hanaman.  there  was  no  infringement  by  defendants  ;  and 
in  the  remnval  of  the  carbon  there  was  no  hifringement.  The  third 
essential  in  the  ]jrocess  described  by  Just  and  Hananian  was  the  equalis- 
ing process  which  modern  developments  had  rendered  imnecessary  ;  and 
in  that  respect  also  there  had  been  no  infruigement.  On  the  issues  of 
anticipation  and  want  of  subject  matter,  it  was  clear  that  the  idea  of 
using  tungsten  for  electric  lamp  filaments  was  not  new  at  the  date  of  the 
specification.  It  was  mentioned  in  Just  arid  Hanaman's  own  Germaii 
specification  as  nothing  new.  It  was  also  referred  to  by  Bottome,  by 
Lodyguine,  and  in  Siemens  &  Halske.  The  only  pohit  was  how  it  was 
to  be  used,  The  process  of  liuilding  up  a  filament  by  faking  metals  or 
carbon  and  mixing  tliera  with  an  agglutinant  and  squirting  the  mixture 
through  an  orifice  and  burning  away  the  binder  was  also  well  known.  In 
fact  it  was  dcscriljed  by  Welsbach  in  1898  with  reference  to  osmium  and 
other  metals  of  tlie  platinum  group.  It  was  also  w-ell  known  that  tungsten 
was  a  most  suitable  metal  for  filarnents  and  perhaps  the  most  suitable. 
All  Just  and  Hanaman  <lid  was  to  say  :  Try  a  known  process  suitable  to 
some  metals  on  other  metals,  or  rather,  another  metal  which  is  the  most 
suitable  for  the  pur]>ose  for  which  you  want  it.  There  was  very  little 
invention,  if  any,  in  that. 

His  LoKDSnip  :  There  was  no  reason  to  suppose  it  would  not  work. 
Mr.  Hi'OHES  :  Apparently  not  and  when  it  was  applied  it  was  found  it 
would  work.  Proceeding,  C'ounsel  said  that  everything  else  in  the 
specification  was  known.  The  only  thing  whicli  could  possibly  be  de- 
scribed as  novel  was  the  direction  :  Try  tinigsteii.  Xo  one  had  thought 
it  worth  while  to  put  "  try  tungsten  "  into  a  specificaticm,  possibly 
because  most  people  thought  there  was  no  subject  matter  in  it.  Besides 
this  s|)ecifieation  did  not  contain  a  satisfactory  method  of  carrying  out 
t  ho  process. 

The  case  was  not  concluded  when  we  went  to  press. 


New  Phonopore  Co.  v.  Electrical  Supplies  Co. 

Before  Jud.g<:  Woodfall.  in  thi^  Westminster  County  Court  im  Tuesday, 
plaintiffs  sought  to  recover  £9')  damages  for  the  detention  of  a  port- 
able telephone. 

Mr.  KixosBURY  (for  plaintiffs) '  said  his  clients  manufactured  (among 
other  things)  portable  telephones  for  use  by  armies  in  the  field-  At  the 
Ixginning  of  tlie  year  they  were  in  treaty  for  tlu^  supply  (tbrough  an 
agent  in  FVance)  of  a  new  form  of  telephone  tliey  had  invented,  and  a 
sample  of  the  invention  had  fjecn  handed  to  couriers  awaiting  the  neces- 
sary permit  for  its  being  introduced  across  the  ('hannel.  On  Feb.  2(i 
the  plaintiffs  were  rung  up  by  defendants,  asking  if  they  had  a  good  field 
tidephone  for  sale,  and  saying  they  covdd  execute  large  orders.  .Mr. 
Isaac,  managing  director  of  plaintiff  com[)any,  arranged  to  get  a  sample 
from  the  couriers,  and  on  its  being  forwardi'd  he  had  an  interview  on  the 
I'lcphone  with  .Mr.  Jloilin,  one  of  the  directors  of  defindant  company,  in 
which  he  stipulated  that  the  telephone  must  be  returned  the  following 
day.  That  was  not  done,  and  in  conseiiuence  |)laintiffs  suffered  con- 
iderable  loss  through  failing  to  obtain  orders. 

Mr.  Is. VAC  gave  evidence  in  su))pnrt  of  comisel's  o]K'ninp.  and  in  cross- 
■  .amination  denied  that  Mr.  Koden  informed  him  that  the  sample 
ii  lephone  had  l)c>en  sent  to  France  for  approval  by  the  French  OnVern- 
riient.  and  that  it  could  not  Ik-  returned  for  a  week. 

l'"or  the  defence.  Mr.  Rodkn  denied  that  he  i)romi.sed  to  return  the  sam|)Ie 
1e|pphone  on  the  following  day.  On  the  contrary,  he  said  lie  though!  a 
week  would  l>e  the  shortest  (X'riod  in  which  it,  could  Ix^  retunK^l. 

His  Ho.Sdi'K  said  he  must  find  for  plaintiffs,  tht>ugh  it  was  a  difficult 
ease  to  rlecide.  It  was  unfortunate  that  in  regard  lo  eomniercial  trans- 
actions nowadays  so  inueh  was  done  over  the  telephone  without  any 
record  Ijcing  kept.  The  sample  telephone  had  been  rc^turneil  to  plain- 
1 1fTs  by  tlcfendants,  and,  tliat  being  so,  he  thought  the  justice  oi  the  ca.sc 

■uld  b(-  met  by  giving  judgment  for  plain!  iffs  for  tOs.  and  coxtfl. 


PARLIAMENTARY  INTELLIGENCE. 


Dundee  Tramway  Arbitration. 

Thi  P,oarrl  <jf  Trade  arbitrator  (Mr.  VV.  A.  Cartel.  C.E.)  has  issued  his 
■laid  ill  th£'  proceedings  for  taking  over  a  small  section  of  the  Dundee, 

'  I'liiiiliiv  Kerry  &  histriet  Tramway  C'o.'s  lines.  I'hc  amfiunl  of  his 
'  'f'l  '-  »J0.2.'>.'),  and  it  isisllinnted  that  the  ex|H-n.ses  also  payable  bv  I  hi' 

'  '  'I iir,n  will  leueh  t2.(i<lft      the  details  of  the  award  are  as  follows  : 

I'nir    ,,.   line.    t",,,'j27  ;    making  of  roailway,  £1.S|.5;    overhead  equju. 

i^nl ,  tii  m  ;  Parliamcnlary  nxpunuc)),  tl'tO  ;  eosi  of  raising  capital.  £.">22. 

Toe  company  claimed  £li,.TO0. 


EMPLOYEES  OF  ELECTRICITY  SUPPLY  WORKS  AND  WAR 
BADGES. 

In  the  House  of  Commons  cm  Friday,  >Ir.  Touche  asked  the  Under- 
Secretary  of  State  for  War  whether  he  wa-S  aware  that  the  manager  of  t  he 
Heston  aiid  Isleworth  Electricity  Works,  iii  response  to  an  application  for 
war  badges  for  certain  skilled  enlployees  on  his  staff,  made  on  .June  4,  and 
containing  names  of  firms  engaged  on  CJovernment  work  to  which  power 
was  being  supplied  by  bis  works,  was  informed  that  the  issue  of  official 
badges  could  not  be  authorised  on  the  ground  that  no  power  was  bein,g 
supplied  to  any  factory  mantifacturiiig  munitions  of  war  ;  that  his  ap  plica- 
tion was  made  as  the  result  of  a  communication  from  the  War  Office  to 
the  Secretary  of  the  Associated  Municipal  Electrical  Engineers  (Greater 
London),  iii  which  it  was  stated  that  a  system  had  been  instituted  by 
which  badges  for  skilled  employees  of  suitable  age  and  wilhngtoenUstif 
callei.t  upon  to  do  so  could  be  obtained  on  application  to  the  War  Office  ; 
and  that  the  application  of  the  system  was  suggested  by  the  militarj' 
authorities  as  a  means  of  retaining  their  skilled  employees  ;  was  he  aware 
that  tlie  attitude  of  tlie  War  Office  towards  appUcations  for  badges  did 
not  seem  in  accord  with  the  official  statement  to  the  effect  that  several 
electrical  companies  had  been  offered  such  badges  for  issue  to  men  of 
recruitable  age  who  would  be  willing  to  enlist  in  the  eveiit  of  an  emergency; 
would  he  say  why  there  was  this  inequality  of  treatment  in  regard  to 
the  issue  of  badges  to  skilled  employees  of  electrical  services  ;  and,  if  if; 
represented  a  chan.ae  of  attitude,  would  he  consider  the  adWsability  of  its 
modifiea,tion,  with  a  view  to  granting  badges  to  the  skilled  employees 
of  the  Heston  and  Isleworth  Electricity  Works,  and  to  the  employees  of 
other  companies  similarly  situated. 

Mr.  H.  W.  EoliSTKR  :  There  has.  as  yet,  been  no  change  in  the  pro- 
cedure as  regards  the  issue  of  badges  to  employees  at  electricity  power 
stations.  The  position  is  as  stated  in  the  first  part  of  the  question  of  the 
hon.  member,  but  the  power  stations  rflust  be  supplyilig  power  for  the 
mainifacture  of  munitions  of  tvar. 

On  Monday  Mr.  Touche  asked  why  the  issue  of  war  badges  to  employes 
at  electric  power  stations  was  limited  to  stations  supplying  power  fOr  the 
manufacture  of  munit  ions  of  war  and  was  refused  to  other  power  stations, 
although  many  of  them  were  supplying  power  to  private  firms  engaged  on 
Government  work,  and.  even  when  not  doing  so,  have  been  asked  by  the 
military  authorities  to  prevent  skilled  employes  from  enlisting,  so  as  to 
])i'eserve  the  eltieiency  of  electric  services  ;  was  it  now  desired  to  preserve 
elliciency  only  in  ca.ses  where  the  station  supply  ])ower  for  the  manufac- 
ture of  munitions  or  was  it  the  wish  of  the  Government  to  have  ,ill  power 
stations  sufficiently  maimed  :  why  the  military  authorities  asked  them  to 
retain  their  skilled  meii  while  refusing  to  issue  badges  to  make  it  easicir  for 
them  to  do  so,  even  where  the  men  were  willing  to  give  an  undertaking  to 
enlist  if  called  upon  :  and  was  any  change  in  this  procedure  contemplated. 

Mr.  p'oRSTEB  said  he  had  nothing  to  add  to  the  answcu'  he  ga\'e  last 
week,  except  that  Under  the  new  Munitions  of  War  Act  the  making  of 
regulations  with  regard  to  the  issue  of  war  badges  to  persons  engaged  on 
munitions  or  other  *ar  Work  had  now  been  transferred  to  the  Ministry  of 
Munitions. 

SOUTHAMPTON  PROVISIONAL  ORDER: 

A  Committee  of  tlie  House  of  { 'oniinons  recent  ly  eonsidrred  the  Electric 
Lighting  Provisional  Orders  (No.  .S)  hill,  which  confirms  the  East  CJrin- 
stead,  Connah's  Quay  and  Southampton  Provisional  Orders.  Tho 
latter  order  authorises  Southampton  (Corporation  to  supply  electric 
current  in  the  parish  of  Bitterne,  &c.  The  Southampton  (Jaslight  &  Coke 
Co.  had  asked  the  Board  of  Trade  to  insert  the  "  Northumberland 
clause  "  in  the  order,  but  tlii^  Hoarfl  declined  to  <Io  so,  and  the  company 
therefore  petitioned  against  the  Bill. 

l''or  the  Corporation,  Mr.  Vksey  Kvox,  K.C,  pointed  out  that  tho 
Corjioration  already  had  powers  to  supply  electricity  in  two  parishes 
outside  the  borough  area — viz.,  North  and  South  Stoneham,  in  the  area 
of  the  South  Stoneham  Rural  District  Council,  as  was  the  parish  of 
Bitterne,  to  which  it  was  pro|)osed  to  further  extend  the  supply.  The 
only  opposition  was  from  thi'  gas  company.  Although  Bitterne  was  a 
small  place,  electricity  supply  was  rei|uiied  there,  and  it  would  ))rodiice 
a  return  upon  the  small  capital  expeniliture  required  to  jirovide  the 
supply.  The  ol)ject  was  to  secure  the  inclusion  in  the  order  of 
the  •■  Norlluimlierland  clause,"  which  would  require  tho  undertakers 
to  ntvise  their  charges  every  three  years,  not  inerHy  as  regarded 
the  supply  in  that  small  parish  of  Bittcune,  but  throughout  their 
area.  The  clause  had  licen  inserted  in  the  Eaat  (irinsteiKl  and 
('onnah's  t^uay  Orders,  and  required  the  undertakers  on  tho  expiration 
of  every  third  complete  financial  year  after  the  eommencement  of  the 
supply  of  electrical  energy  umler  the  order,  and  on  the  expiration  of 
each  third  succeeding  year,  lo  recouHider  and  (if  nece.s.saiy)  revise  and 
thereafter  maintain  the  scales  of  prices  charged  for  electrical  energy  under 
the  order  so  that  .so  far  o-s  is  reasonably  practicable  no  contribution  from 
the  rales  of  Ihc^  urban  district  will  be  required  for  the  purpose  of  defraying 
the  future  expenses  of  the  said  undertaking  during  the  next  three  years. 
Provided,  nevertheles.s,  that  (n)  the  prices  to  be  charged  shall  not  exceed 
the  maximum  prices  which  may  be  charged  under  the  order  ;  (A)  t  he  acnles 
of  prices  so  reconsidered  and  revisi'd  may  1>:  from  time  to  tiniir  in  like 
Planner  reeonsidereil  and  ri'vised  liy  Hie  undertakers.  Counsel  argued 
that  to  put  that  clause  in  the  Southampton  order  would  be  to  prevent  tho 
Cprporati'in  from  making  long  contracts  ftrr  the  Miipply  of  power— a  groat 
point  for  tlie  g«^  company,  with  whom  they  were  c*mpotilor»,  and  who 
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wished  to  prerent  them  from  getting  any  large  new  business.  When  the 
Corporation  applied  for  a  previous  order  in  1908  the  gas  company  peti- 
tioned for  the  apphcation  to  it  of  the  "  Northumberland  clause,"  but  after 
correspondence  between  their  solicitors  and  the  Corporation  they  said 
that,  on  the  explanations  as  to  the  financial  position  of  the  electricity 
(indertaking.  showing  that  it  was  unlikely  that  it  would  become  a  charge 
on  the  rates,  they  would  withdraw  their  objection,  it  not  being  their 
intention  to  act  in  any  way  hostile  to  tlie  municipahty  or  disturb  the 
harmonious  relationship  Ix-tween  the  company  and  the  Corporation.  The 
Corporation  liad  obtained  what  were  known  as  "  fringe  orders,"  enabling 
them  to  sui)ply  houses  just  beyond  their  borders,  but  not  applying  to 
more  than  six  hou.ses.  One  of  those  ''  fringe  orders  "  operated  in  the  case 
of  Bittonio  Grove.  There  was  a  further  demand  for  electricity  in  the 
parish  of  Bitteme,  notably  in  the  case  of  the  Garden  Suburb,  where  there 
were  some  ver\'  attractive  houses,  some  of  which  had  been  actually  wired 
in  readiness  for  the  supply.  To  link  up  that  area  with  the  Corporation 
mains  would  not  cost  more  than  £400.  It  was  quite  a  small  matter,  and 
to  imagine  that  the  gas  company  would  be  injuriously  affected  by  it  was 
ridiculous.  Since  1908  the  Corporation  had  so  developed  their  under- 
taking that  they  had  become  formidable  competitors,  and  the  company 
wanted  to  hanqwr  competitors  in  power  supply — that  was  the  whole 
origin  of  their  opposition.  In  1908  the  Corporation  sold  2,892,000  units  ; 
in  1914  7,1(>4,000.  It  was  because  the  Corporation  were  able  to  provide 
a  very  chea))  electricity  supply  that  the  company  came  to  Parliament  to 
ask  for  the  clause.  There  was  no  justification  for  their  application  on  the 
score  of  the  financial  position  of  the  undertaking,  for  in  the  six  years  that 
hatl  elapsed  since  the  companj-  first  asked  for  the  clause  the  combined 
surpluses  on  the  undertaking  had  amounted  to  £27,000,  in  spite  of  the 
high  prices  of  coal  in  recent  times  and  the  reduction  of  charges  for  elec- 
tricity. The  Corporation's  main  object  was  to  supply  electricity  at  a 
cheap  price  rather  than  to  make  large  profits  for  tlie  relief  of  t)ie  rates. 
So  low  were  the  charges  for  heating  and  lighting  that  there  had  been  a 
great  controversy  in  the  Council  as  to  whether  they  were  actually  re- 
munerative. The  low  charges  for  electric  power  had  been  an  inducement 
to  Messrs.  Pirelli  to  erect  large  works  on  re-claimed  land  belonging  to 
the  Corporation  on  the  western  shore,  and  it  was  hoped  by  degrees  to 
attract  otlicr  manufacturers.  At  present  Southampton  was  almost 
entirely  de]x;ndent  upon  the  docks,  and  it  wa-s  not  a  healthy  thing  for 
any  town  to  have  to  dejjend  so  much  upon  a  single  industry.  Without 
cheap  facilities  for  obtaining  power  it  was  impossible  to  get  big  manufac- 
tories established  so  far  from  the  coalfields. 

Sir  John  Sseli-  .sail  that  Bitteme  was  a  parish  in  which  there  was 
scope  for  the  extensiou  of  the  Corporation's  electricity  supply  at  a 
remunerative  rate.  At  first  there  had  been  a  loss  on  the  extension  to 
North  and  South  Stoneham,  but  that  was  not  so  now.  As  to  the  "  North- 
umberland clause."  he  was  recently  called  in  by  a  gas  company  to  advise 
as  to  the  enforcement  of  its  provisions  in  the  ca.se  of  a  local  authority 
whicli  wa.s  not  making  its  electrical  undertaking  pay.  and  he  had  to 
advise  that  tlie  position  of  the  uiulertaking  would  be  worse  if  the  prices 
were  raise<l.  He  had  come  to  the  conclusion  that  the  clause  could  not 
1h-  applied  in  ])ractice.  Anything  which  hatnpered  the  making  of  long- 
term  contracts  was  a  great  impediment  to  the  ])rosperity  of  an  under- 
taking. The  Southampton  Corporation  electricity  department  was 
extremely  well  managed,  and  its  position  was  most  sound  ;  there  was, 
therefore,  no  just  cause  for  the  insertion  of  this  clause,  wliich  would  be 
inimical  to  its  development. 

After  hearing  Mr.  Paddon  for  the  company,  the  Committee  refused  to 
insert  the  clau.'^e. 

STALYERIDGE,  HYDE,&c.,  TRAMWAYS  &  ELECTRICITY  BILL. 

La.-.t  week  a  Select  Commitlei-  of  Ihe  House  of  Commons  ciunmcnecd 
the  considiralion  i.f  the  Bill  to  authorise  the  Stalybridge,  Hyde.  Mo.ssley 
and  Jiukinfield  .Joint  Tramways  and  Klectrieity  Board  to  construct  addi- 
tional tramways,  to  extend  thiMi-  area  for  the  supply  of  electricity.  &c. 

Mr.  B.xi.FoiR  BitowNE,  K.C.,  for  the  promoters,  explained  that  the 
.loint  Hoard  was  composed  of  24  mcml«^rs.  giving  six  represenlatives  to 
cacli  district.  The  only  opponents  were  Dukinfield  Corporation,  and  they 
had  really  no  right  to  appear  against  it,  because  they  were  |)art  of  tlie  pro- 
moters of  the  Bill  by  their  representatives  on  the  .Joint  Board.  It  had 
Ixien  jirovidcd  that  in  the  event  of  any  difference  of  ojjinion  between  the 
Joint  Board  and  one  of  the  constituent  authorities  it  should  be  decided 
by  arbitration,  but  that  had  not  been  accepted.  The  opposition  of 
Dukinfield  was  on  account  r)f  the  fact  that  Stalybridge  hail  been  decided 
upon  as  the  place  where  the  generating  station  should  Iw  erected.  In 
order  lo  make  the  tramways  a  success  it  was  necessary  to  ])rovido  other 
lines  to  bring  in  the  iiopulations  outside,  and  the  new  routes  that  were 
proposed  would  Ix-  feeders  to  the  existing  system.  The  promoters  asked 
for  powers  to  bt.rrow  £42.00(). 

-Mr.  WKt)nKitiiui(N,  K.C.  (for  Dukinfield  Corporation)  argued  that  the 
present  tramway  undertaking  would  U'  a  disastrous  one.  and  that  the 
.loint  Hoard  wanted  to  speculate  with  the  ratepayers'  money  without 
conKulting  them. 

.Mr.  S.  Sku.on,  con.sulting  engineer,  gave  evidence,  and  said  the  exist- 
ing KyHlem  could  not  Ix-  made  a  success.  He  thought  the  loss  on  it  could 
U-  re.liiced  by  the  Bill  from  £;(,(I(M)  to  UMX). 

Similar  evidence  was  giv.  ii  by  Mr.  .1.  M.  McKlrov.  manager  of  the 
Mnnehnstcr  ('orp.irali(.n  tramways;  Mr.  .1.  B.  Hamilton,  manager  of 
l/i-fls  trnmwny«  ;  Mr.  It.  HInikmore,  engineerin-eliarge  at  Stalvbridge  : 
mill  by  Mr.  S.  I,.  IViirce.  chief  electrical  engineer  lo  Manchester  (,'or- 
|M.rnti..n. 

Mr.  Weilderbiirn,  K.C.  opened  the  ease  for  Dukinfield  Council,  who 
<.I.I.<.«f.<l  iiir  -.homo  of  extrnaions  put  forward  by  the  Board,     lb-  urged 


that  the  new  tramways  won  Id  not  pay,  and  that  there  was  no  urgency  for 
the  electricity  supply  extensions. 

Local  evidence  was  given  in  opposition,  and  the  Committee  unanimously 
decided  to  aUow  the  Bill  to  proceed.  The  clauses  were  adjusted  on 
Wednesday,  and  the  Bill  was  ordered  to  be  reported  for  third  reading. 

Eoyal  Assent. — On  .Tune  24  the  Royal  Assent  was  read  to  the  follow. 
Acts  of  Parliament  :  Orm.skirk  Gas  and  Electricity,  Metropolitan  District 
Railway,  Bristol  Tramways,  Halifax  Corporation,  Sheffield  Corporation 
(Tramways). 

On  July  C  the  Royal  Assent  was  read  to  the  following  Acts  of  Parlia- 
ment  :  Munitions  of  War.  Electric  Lighting  Orders  Confirmation  (No.  1), 
Tramway-  i  irder-^  Cnntirination. 

London  Electric  Railway  Companies'  Facilities  Bill.— In  the 

House  of  Commons  on  ilonday  this  Bill  was  read  a  second  time. 

Subsequently  the  Bill  came  before  a  Select  Committee  of  the  House  of 
Commons,  the  only  opponents  lK>ing  the  Ixmdon  County  Council  who 
asked  (1)  that  the  agreements  under  the  Bill  should  he  submitted  to  the 
Board  of  Trade,  and  that  the  Council  should  have  a  right  to  be  heard  on 
them  :  (2)  that  a  special  form  of  accounts  should  be  settled  with  particular 
reference  to  the  Omnibus  Company  and  its  contributions  to  the  common 
fund  ;  (3)  that  there  should  be  a  time  limit  for  the  operation  of  the  Bill. 
The  Committee,  however,  refused  to  insert  these  provisions,  and  the 
Bill  was  i.assed. 

South  Shields  Corporation  Bill.— On  Tuesday  the  Local  Legisla- 
tion Committee  of  the  House  of  Commons  passed  this  Bill,  which  confers 
additional  powers  for  the  tramway  and  electric  supply  undertakings,  ic. 
The  Bill  has  already  been  passed  by  the  House  of  Lords. 


BUSINESS  NOTICES. 

At  a  iriceting  on  June  2il  the  resolution  to  wiiiil  up  volunta.'ily  the 
Elcclric  Power  Storage  Co.  (Ltd.),  for  the  juirpose  of  amalgi-.mation 
with  Pritchetts  &  Gold  (Ltd.),  was  confirmed.  The  title  of  the  com- 
bined undertaking  is  Pritchett  &  (iold  &  Electrical  Power  Storage 
Co.  (Ltd.)  Mr.  G.  E.  B.  Pritchett  will  be  chairman  and  Mr.  James 
Gray  deputy-chairman  of  the  new  conipany.  The  other  direotors 
will  be  :  Sir  James  Pender,  and  Messrs.  A.  G.  Gold,  F,  C,  Graham 
Menzies.  T.  W.  Pritchett,  C.  R.  D.  PriK^hett  and  David  Willock. 
Messrs.  G.  E.  B.,  T.  W.,  and  0.  K.  D.  Pritchett  will  continue  to  act 
as  managing  directors.  Particulars  of  the  amalgamation  were  given 
in  our  issue  of  June  11  (p.  .370). 

The  \Vostniinstcr  Tool  &  Electric  Co.,  Suffolk  House,  Laurence 
Pountni'v  Hill,  London,  E.C.,  inform  us  that  tliev  have  discontinued 
the  use  of  the  n.amc  '"  Vulcan  "  in  connection  with  their  electric  tools. 
In  future  these  portable  electric  drills,  blowers  and  lifting  majncts 
will  be  known  by  the  registered  trade  mark  '"  \Vestool." 

The  partnership  between  .'\rtliur  A.  Kay,  Geo.  H.  S.  Oara-r  and 
Chas.  E.  Carter  (trading  as  Kay  &  Co.),  electrical  and  moehanical 
engineer;.  Eceleslield  Works,  Eccrlslield,  Yorks,  lias  been  dissolved. 
Debt.-;  Iiy  Mr.  Kay.  who  continues  as  Kay  &  Co. 

Patent  Development. — The  proprietors  of  patent  No.  13,991  of 
1910,  relating  to  "'  Method  of  and  means  for  controlling  from  a  dis- 
tance electric  apparatus,  and  especially  telegraph  apiiaratns  and  the 
like,  "  desire  to  disjwse  of  the  patent  or  to  grant  licences  thereunder. 
.Vpplieations  to  Messrs.  Cruikshank  &  I'^airweather  (Ltd.),  l)5-(>0. 
Chancery-lane,  London,  W.C. 

Annual  Holidays.-  The  works  and  otliees  of  the  Falkirk  Iron  Co. 
an-  .losid  frniii  the  2iul  lo  the  12th  iiist.  inclusive,  but  :v  sin.all  stiiti 
will  iiiiniiii  OH  ihilv  to  attend  to  iirgrnt  orders. 


II 

ELECTRICITY  SUPPLY. 


II 

EXTENSIONS. 

Barking. — The  L.G.  Board  Iwue  given  their  decision  <u\  the 
Council's  recent  appliention  for  sanction  to  borrow  £18,000  for  the 
electric  supply  undertaking. 

The  Board  slated  that  as  regarded  tho  excess  expenditure  on  the 
undertaking,  amounting  to  £1.728,  they  had  decided  to  sanction  loans  of 
£l,:i70  in  rcsiH^ct  of  mains  and  services,  and  £1 17  in  respect  of  an  alternator 
and  transformers  and  of  certain  loan  costs.  The  Board  were  not  prepared, 
however,  to  sanction  loans  in  respect  of  the  items  of  £204.  3s.  lid.  for 
exix'nditurc  in  connection  with  the  iiliaiidoncil  extension  scheme  of  1911, 
or  of  £20.  lijs.  Id.  for  miscellaneous  I  \pcnscs.  The  small  item  of  £10.8s.r)d. 
excess  on  meters  should  also  1h>  defrayed  out  of  income.  As  regards  the 
proposed  additional  jilant  niul  woil.s  the  Board  wi're  advised  that  the 
proposals,  while  generally  salisfailmy.  should  in  existing  circumstances 
Im'  somewhat  reduced  and  nvisiil.  In  particular,  the  Hoard  were 
ttdvi.sed  that  the  following  reduetiuns  and  omissions  should  be  made  : 

J'hinI  (111,1  y(«iWiii(7J«.— New  pinup,  omit.  £l>0  :  recorders,  omit,  £91  : 
one  cliiiiii  grate  stoker  instead  of  Iwii,  saving  £l"i0;  one  .sup-rheater 
instead  of  two,  saving  £130  ■;  Icihution  in  Ixiiler  brickwork,  £HM)  ;  ciauo 
(£80).  ring  main.  &c.  (£27.5).  superhealor  (£140).  cooling  tower  (£1.000), 
tools  (£100).  air  filter,  *c.,  (£212)  to  Iv  omitted,  or  a  total  of  £2,338. 
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Mains  and  Services,  <fc. — Feeder  to  Longbridgeroad  Estate,  oniit, 
£1,126  ;  terminate  Creeksmouth  cable  at  Damiiers  Dock,  saving  £800  ; 
prospective  expenditure  during  next  three  years,  omit,  £1,000  ;  total, 
£2.926.    Proportion  of  items  for  loan  costs,  clerk  of  works'  salary,  £71. 

With  regard  to  the  remainder  of  the  proposed  works  the  Board  would 
defer  their  further  consideration  until  they  had  before  them  revised 
estimates  based  upon  accepted  tenders  for  the  works  and  plant  now 
contemplated. 

The  Council  are  advertising  for  tenders  for  the  plant,  &c.,  under  the 
revised  scheme. 

Erith. — The  CouncU  recently  approved  r.  scheme  for  the  extension 
of  till'  electricity  generating  station  at  an  estimated  cost  of  £15,.300. 
Tendi  rs  are  being  invited  for  a.  2,000  kw.  turbo-alternator,  boiler,  &c. 

Maidstone. — The  Council  has  been  authorised  to  borrow  £4,800  for 
new  plant  for  the  electricity  works. 

The  sum  sanctioned  represents  the  estimated  cost  of  the  plant,  less 
£2.150  received  from  the  sale  of  three  small  generating  sets,  and  £500  to  be 
transferred  from  revenue. 

The  contract  of  the  Brush  Electrical  Kngineering  Co.  for  the  new 
generating  set  will  be  increased  by  £22  owing  to  the  rise  in  prices  of 
material  caused  by  the  war. 

Manchester. — On  Wednesday  the  Electricity  C'ommittie  repor.cd 
that  fhey  had  obtained  the  sanction  from  the  L.G.  Board  to  borrow 
£424,220  for  establishing  an  electricity  gener;',tuig  station  at  Barton. 

Of  the  sum  sanctioned  £121,770  is  repayable  in  30  years,  £49,500  in  20 
yeiirs.  t:]2i;.S."10  in  17  years,  £105,780  in  15  years,  £1.5,480  in  10  years,  and 
£4,S-HI  in  iijlit  years. 

Sutton  Coldfield. — Last  week  the  new  refuse  destructor,  adjoining 
the  electricity  works  in  Ryland-road,  was  opened  by  the  Chairman  of 
the  Health  Committee,  Mr.  G.  F.  Pearson. 

Woolwich. — The  Borough  Council  have  appealed  to  the  L.G. 
Board  against  the  decision  of  the  London  County  Council  not  to 
sanction  a  loan  of  £2,172  required  for  laying  electric  supply  maiiw  to 
and  for  wiring  certain  of  the  Wellhall-road  Government  houses. 

GENERAL. 

Batley. — The  charge  for  electric  current  for  lighting  has  been 
increased  by  7^  per  cent.,  and  for  power  15  per  cent. 

Belfast. — The  cost  of  electric  current  has  been  increased  by  Jd. 
per  unit  for  lighting  and  -Jd.  per  unit  for  power. 

Croydon. — The  borough  elcclrier.l  engineer  (Mr.  A.  C.  Cramb)  has 
been  nominated  by  the  Boird  of  Management  of  the  Metropolitan 
Munitions  Committee  to  ecrvc  as  honorary  district  manager  of  the 
Croydon  area. 

Darwen. — The  Electricity  Committee  has  decided  to  endorse  the 
following  clause  on  all  statemcn's  of  accounts  for  the  electricity 
department  : — 

The  Corporation  will  not  supply  or  fix  internal  fittings  (except  meter 
and  main  fuse)  on  consumer's  premises,  and  at  the  meter  their  responsi- 
bihty  ends.  The  responsibility  for  all  wiring,  fittings  and  apparatus  on 
the  consumer's  side  of  the  Corporation  main  fuse,  whether  tested  or  not 
by  the  Corporation,  rests  solely  with  him. 

Edinburgh. — At  a  meeting  of  the  Eleclric  Lighting  Committee 
last  week  the  engineer  and  manager  (Air.  F.  A.  Xcwington)  reporled 
that  the  staff  for  general  work  could  not  be  reduced  further.  The 
only  work  that  could  be  delayed  was  the  laying  of  new  mains,  but  he 
did  not  think  it  would  b*;  advisable  to  refuse  to  connect  new  con- 
sumers, as  that  would  tend  to  check  the  development  of  the  under- 
taking. 

Finchley. — Last  week  the  Council  adopted  the  recommendation  of 
ttie  KIcctricity  (^mmittec  to  increase  the  price  of  current  for  private 
lighting  and  street  lighting  by  10  percent. 

The  Chairman  of  the  Committee  (.\Ir.  Boggon),  in  moving  the  adoption 
of  the  recommendation,  pointed  out  that  as  an  outcome  of  the  increased 
cost  of  generating  and  distributing  owing  to  various  causes  due  to  the 
war.  the  Committee  estimateil  that  next  year  they  would  have  a  deficit 
of  £2.<M)0,  and  only  about  £l.:i00  to  mcet'it  with.  They  had,  therefore, 
iliiidici  to  increase  the  price  of  current. 

Gloucester. — At  the  meeting  of  the  City  Council  Itust  week  the 
Elect  ricity  &  Light  Railways  Committee  repfirled  further  on  the 
negotiations  with  the  Gloucester  Railway  (Carriage  &  Waggon  Co.  as 
to  the  supply  of  eleclric  current  for  power. 

The  company  pro|>oscs  to  instal  in  the  first  part  of  its  Madioazo  exten- 
sion 3.">0  ii.r.  of  motors  anil  on  the  completion  of  this  extension  they 
will  have  8()(J  H.Ij.  inHtalled.  The  company  are  to  enter  into  an  agree- 
ment to  take  the  whole  of  the  supply  of  electricity  for  thai  portion  of 
their  works  from  the  Corporation  for  10  years,  the  supply  in  the  first 
instanci^  to  be  at  the  ordinary  rates  on  tlii'  UMderslaiiding  that  when  the 
larger  scheme  comes  into  Ix'jng  an  equitable  arnmuenienl  will  lie  made 
between  the  parties.  The  Council  have  deciddl  to  make  arrangements 
for  laying  the  ncccs-sary  cables,  &c.,  and  to  give  a  supply  to  Messrs. 
J.  M.  Collett  &  Co.  for  special  purposes  for  at  least  throe  years. 

Marylebone  (London).— The  Council  have  authorised  the  general 
manaser  of  the  electric  supply  department  (.Mr.  A.  H.  Soabrook)  to 


aot  as  chairman  of  r.n  oper.',tin,.;  sub-committee  on  munitions  of  war. 
and  also  to  act  as  district  superrisor  of  various  works  in  the  district 
of  London.  Mr.  Seabrook  proposes  to  give  practically  all  hLs  time 
to  the  work,  but  he  wUl  remain  in  touch  with  his  present  duties  and 
wiU  be  within  easy  reach. 

Nottingham. — Owing  to  the  advance  in  the  jirice  of  coal  and  otliei- 
commodities  the  Corporation  decided  on  Monday  to  increase  the  prii . 
to  be  charged  for  all  electric  current  by  12J  per  cent. 

Choreditch  (London). — The  Borough  Council  have  been  authorised 
by  the  London  Coimty  Council  to  borrow  £500  for  the  purchase  of 
204  electricity  meters,  provided  the  meters  are  only  obtained  for 
consumers  engaged  on  war  w'ork. 

Twickenham. — The  Council  have  authorised  the  Twickenham  and 
Teddington  Electric  Supply  Co.  to  commence  laying  a  supply  cable 
to  the  Pelabon  Worlcs  (which  are  engaged  on  munitions  of  war)  before 
the  expin^tion  of  the  statutory  notice. 

West  Bromwich. — The  Electricity  Committee  recommends  ::u 
agreement  beitig  entered  into  with  the  Wellington  Tube  Co.  for  ,i 
minimum  quantity  of  80,000  units  of  electric  cuiTcnt  per  annum  f'U- 
five  5'ear.s. 

Wrexham. — The  Rural  Comicil  have  notified  the  Corporation  that 
they  do  not  object  to  the  parishes  of  Acton,  Brougliton  and  Stansty 
being  included  in  a  provisional  electric  lighting  order  to  be  applied 
for  by  the  Corporation. 

LIGHTING,  POWER  &  HEATING  NOTES. 

Electric  Signalling  in  Mines.  -Vt  the  recent  meciing  of  tb.c'  Lake 
View  &  Star,  Ltd.,  the  Chairman  (Mr.  F.  A.  Govctt)  said  that  during 
the  yeai  they  had  made  various  additions  to  their  plant  and  mine 
equipment,  but  instead  of  chargmg  the  items  to  c;-,ni(al,  they  had 
charged  the  entu'e  cost  out  to  working  expenses.  The  heaviest 
item  completed  during  the  year  was  the  electric  bell  .^ignpJling  under 
ground,  which  had  been  installed  from  the  surface  down  to  2,100  ft. 
level.  That  system  was  working  very  satisfactorily,  and  they 
proposed  installing  the  same  system  on  the  Star  as  soon  a^  opportunil  y 
permitted. 

Hendon. — The  Hendon  Electric  Supply  Cb.  (L'd.)  havo  ju  t 
finished  a  series  of  five  demonstrations  on  elecLrij  coalcing  at  St. 
.-MliTis  Hall,  CJolders  Green. 

Admission  was  by  cards  issued  by  the  company,  the  district  being 
taken  in  sections  and  roughly  according  to  rental  value.  The  lines 
adopted  were  somewhat  novel,  the  hall  being  invitingly  laid  out  with 
small  tables  provided  with  electric  kettles,  teaball  teapots  and  toasters, 
at  which  during  the  interval  the  guests  made  their  own  tea.  Various 
useful  domestic  appliances  wore  also  displayed  on  the  tables  for  inspec- 
tion, and  as  the  guests  arrived  the  use  of  them  was  explained  by  the  com- 
pany's staff  in  attendance.  Floral  decorations  were  plentifully  used,  and 
the  effect  was  most  attractive. 

Mrs.  Unvis,  F.C.A.  and  gold  medallist,  gave  mo.st  interesting  practical 
cookery  lectures,  and  explained  the  use  of  the  various  cookers  in  opera- 
tion, and  also  prepared  the  bread,  cakes,  pa-stries.  itc,  for  afternoon  tea. 
Mrs.  Maud  Lancaster  (authoress  of  "  Electricity  in  the  Service  of  the 
Home  ")  ably  explained  the  use  of  various  domestic  electrical  apparatus, 
and  lectured  on  tlie  economy,  cleanliness  and  comfort  of  an  electric  home. 

The  whole  was  very  coni])letely  organised  by  the  enghieer  and  manager 
(ilr.  B.  (I.  Drummond),  and  the  cookers  used  were  made  and  suppUed  by 
the  fieneral  Eluctric  Co.,  the  Brompton  &  Kensington  Accessories  Co., 
Messrs.  Fcrrauti  (Ltd.)  and  tin-  Ha-tiiin  Co. 

TRACTION  NOTES. 

Hull. — A  special  committee,  which  hius  been  inquiring  into  tlio 
working  <  f  the  various  trading  departments  of  the  Corporation,  ha;i 
recently  issui  d  a  report. 

The  committee  is  of  opinion  that  the  present  system  of  dual  control 
of  the  tramways  department  is  not  conducive  to  the  best  interests  of  the 
undertaking.  The  actual  effect  of  the  traffic  and  engineering  sides  being 
under  .separate  management  is  that  the  indiviilual  wlio  is  responsible  for 
the  cost  of  upkeep,  current  eoiLsuniption  and  all  engineering  co.sts  bos  no 
control  over  the  six'ed  at  whii'h  the  cars  run,  the  loads  they  cany,  or  the 
men  who  drive  them.  As  the  result  of  visits  to  various  (hpots  the 
Comniitlec'  came  to  the  coiielusion  that  overloading  the  ears  is  leading  to 
iiicrea.s(Ml  exfwnditurc  in  repairs.  Probably  it  is  erne  result  of  divided 
control  that,  although  the  cars  are  metered  for  current  consumption,  no 
system  of  rewards  or  penalties  for  econoMii<^al  or  excessive  consumption  is 
in  oiK-ration.  At  the  Liverpool-street  depot  there  wa.s  a  workshop 
employing  men  (joiners  and  painliTs)  who  were  engaged  on  tramway 
work,  but  who  were  not  under  the'  control  of  any  official  of  thc^  Tramways 
C'iiMimitt<'i! ;  they  were  employed  by  another  committee  who  were  not 
respoiisilili!  for  tramway  costs.  11  is  recommended  that  the  Tramwaj's 
Conmiittee  Ix;  requested  to  prepare  and  submit  to  Iho  Council  a  schemo 
for  the  unification  of  control  under  a  general  manager;  who  shall  bo 
responsible  for  the  whole  undertaking,  and  shall  have  control  over  all  men 
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engaged  in  tramwaj'  work.  In  ijiakiijg  tbp  recommendation  the  cop|- 
mittee  desires  it  to  be  understood  tljat  it  has  no  intention  of  suggesjcing 
that  the  present  officials  in  charge  of  the  trarayays  are  not  doing  their 
best  under  existing  conditions. 

London  County  Council. — On  Tuesday  it  >vas  agreed  that  the  appli- 
cations of  inotonnen  and  conductors  in  the  tramways  department 
for  alterations  in  their  conditions  of  labour  relating  to  rates  of  wages, 
additional  pa_>-nient  to  drivers  of  trailer  cars,  rate  of  pi^y  for  oyertinie, 
hours  of  labour  on  Bank  holidays  and  Sundays,  annual  holidays, 
&c.,  be  referred  to  the  Trathc  ('ouciliation  Board. 

Traffic  Compelilion. — In  reply  to  questions  as  to  redundant  services 
in  connection  \vith  tramways  and  omnibuses,  the  chairman  of  the  High- 
ways Committee  rejihed  that  the  time  ir.as  copiiijg  fhuq  the  committee 
would  have  to  consider  what  steps  could  he  taken  to  avoid  >rastage  both 
of  money  and  labour  ui  connection  with  street  services  for  passenger 
tralhc. 

L.C.C.  Tramways.— At  the  nieetiug  of  the  jL'ity  of  Loijdop  Corpo- 
ration it  «as  agreed  to  give  the  Jjondon  County  Council  permission 
to  la\-  a  third  line  of  tramways  over  Blaokfriars  Bridge. 

Maidstone. — The  salary  of  the  tramwaj-s  manager  (Mr.  A.  T. 
Lambert)  has  been  increased  bj'  £25  per  annum. 

Plymouth.— The  Board  of  Trade  have  sanctioned  a  loan  of  £5,000 
for  the  purchase  of  six  new  ti^mcars,  but  subject  to  the  consent  of 
the  Treasury  bein^  obtained  before  any  portion  of  the  money  i? 
raised  by  the  tsue  of  stock,  bonds  or  bills. 

Women  Tramcar  Conductors. — Hull  and  Belfast  Corporations  have 
decided  to  employ  women  tramcar  conductors. 

At  Hull  there  was  some  oppqsitjon  fp  the  proposal  0(j  inejiipal  grounds 
but  it  was  aj)proved  by  a  large  majority  and  10  women  have  already 
started  work  on  the  Spring  Bank  route.  They  wjlj  hp  Qf>  slwty  fPF  52 i 
hours  per  week  at  a  wage  of  27s. 

TELEGRAPH  AND  TELEPHONE  NOTES, 

Telegraph  and  Telephone  Journal.— Ui-  have  received  fiom  tlic 
Vostmaster-General,  O.H-M.is.,  the  "  Telegraph  and  Telephone 
.Journal  "  for  July,  which  announces  that  a  new  scale  of  telephone 
charge  has  been  introduced  (as  from  July  1 )  in  New  Vork.  The  most 
notable  changes  are  as  follows  : — 

Direct  Lines. — Manhattan  and  The  Bronx  (the  business  (Jistrjcts  of 
Xcw  York).  The  old  rates  ran  from  an  annual  charge  of  £10  for  (iOO  calls, 
£11.  17s.  6d.  for  800  calls,  and  so  on  up  to  £47.  10s.  for  5,700  calls.  The 
new  rates  run  from  £8.  6s.  8d.  for  800  calls  up  to  £36.  5s.  for  4,800  calls. 
Above  this  number  additional  calls  may  be  iHuchased  in  blocks  of  .300  at 
IJd.  each.  Under  the  new  rates,  therefore.  3,700  calls  would  cost 
£40.  18s.  9d.,  a  difference  of  £6.  1  Is.  3d.,  as  compared  ^yith  the  old  rates. 
An  auxihary  line  in  future  will  cost  £5.  12s.  (id.  instead  of  £6.  .5s.  as  for- 
merly. Charges  for  excess  calls  above  2.400  will  be  2d.  instead  of  2JcJ-, 
and  above  S.WKi  1  Id.  instead  of  2d. 

Under  the  old  rates  llanhattan  anrl  The  Bronx  werp  divided  into  three 
districts,  and  calls  lietween  districts  1  and  3  cost  5d.  each.  Now  the  fee 
for  a  local  call  covers  all  calls  in  tliose  districts. 

Tuo-Parlij  IJnen. — These  are  now  confined  to  residenofis  only,  and  are 
not  available  in  jtart  of  The  Bronx.  The  minimum  charge  is  now  £7.  10s. 
for  720  calls  instead  of  £8.  15s.  for  600  calls. 

Four- I'arli/  Lima. — These  were  formerly  available  in  a  few  places 
only  ;  they  now  apply  to  part  of  Manhattan,  lyjwer  Bronx  and  Brooklyn. 
They  ai)ply  to  residences  only.  New  rate  £0.  58.  for  GOO  calls  instead  of 
£7.  10s.  as  formerly. 

It  is  note^torthy  that  the  charges  for  party  lino  mprvice,  oxoopt  for  the 
minimum  numlx;r  <pf  calls,  are  precisely  the  samo  at)  for  diroot  line  service. 

A  matter  that  will  interest  the  public  generally  is  !»  contribution 
hy  Agnes  .\.  Aylott,  entitled  -  Wrong  Number  Trouble."  There  is, 
howivir.   notliiuL'   partiiularly  satisfying  to  the  worried  teleiihone 

.-^ul  .-^lil.rr  ill  .Mi,~-  .\\I,)||\-,  MIL'L.'1'Stiun.-. 


EMPIRE  NOTES. 


Australasia. 

Iioiiiliii;^  ll 


r.iiil.  I.  "    (.McIImmuiii-    .Hid    Ssdilry)    ^.l>  -    Ml.    .1 
liMi-d  Kiiigiiroy  (Queen.sland)  fShire.  Council  that  lie  is 


itpplying  for  an  Drdcrin-council  to  siipjily  electric  light  to  the  town 
area,  'J'h.!  Council  has  postponed  eonskUiation  of  the  matter  in 
onler  to  obtain  more  iuforuiat ion. 

Canada. -'The  eleetrilicration  of  the  Hwlnon  Bay  RtkiJwfty  ia  being 
<li  .  11    (  H  by  civil  and  railway  enutinecrs  in  New  iMnnitoba. 

I  !■  \  I  I  waterfalls  of  tlu-  Nelson  and  (Irass  rivers  arc  both  avaiiabks 
'"  111.  i.iilway  at  diflcrciit  points.  The  e«tiinated  aocessiblo  water- 
l".w.  r  1,1,  t  lie  Nelson  river  is  (i.WKt.OOO  u.r.  and  Grass  rivor.  by  4  sorlus  of 
lalfi  with  an  approximate  hcstd  of  aili  ft.,  is  cx|)eotod  to  produce  one 
f|unrtcr  of  the  power  of  the  Nelson. 

South  Alrica.     MeK^rw.  Carters  have  recently  oomplotccl  for  Durljaii 
'.r,„„a,  „„,  „  1,,^,  ,|,„y  „,„j,„  j„  1,^.  j^^.  ^.^^  j,]p(,jji„  „,mQ^  ambulance 
III  ."soinii  ,\lrica. 


'  cli(w.w  o(  il,c  m„lor  ainbulunoo  in  Idonlical  with  tliat 


now  in  use 


in  the  City  of  Jx)(jdop  ijjjd  is  fitte4  >iith  a  Greenwood  &  Batjey  Sh.p. 
electric  njotor,  a  battery  of  Tu4or  accunnjlafors  and  a  si5:-sp.eiB4  con- 
troller. The  road  wheels  are  of  the  Rudgc-^'Riitwcirtli  detachable  ffife 
tjfpe,  a  spare  \5hcel  being  carried  on  the  oli  side.  The  ambui^ope  is 
intended  for  general  use  in  Diirbaii  and  has  accommodation  for  two 
injured  persons. 

FOREIGN  NOTES. 

Argentina. — The  boanf  of  tlie  Compaiiia  Telegratico-TelefDHiea 
del  rlata  state  in  their  report  for  the  year  ended  I>ec.  31  that  the 
year  Mas  unfa\ourable  for  biisiness,  particularly  durjng  its  second 
half,  aa  the  >yar  ciose4  tp  the  company  an  iniportapt  source  of  reyemje 
by  iiiterriipting  telegr^^phic  coinniunication  with  Germany  and 
Aiistriii-  The  receipts  were  not  sufficient  to  me^et  c^ppnstss,  the 
deficit  bemg  $41,692.67  m/n. 

The  ."Review  of  the  Riyer  Plate  "  sa\s  the  repre.sentative  of  the 
.Socieda<|  }i)!cctrica  del  Norte  has  presented  a  Note  to  the  troyerniaent  of 
the  Province  of  Tucuman  asking  for  the  amendment  of  a  l^^y  sanctioned 
in  1914. 

The  company  has  m  the  Jluiiicipahty  of  Tiu-uman  about  400  con- 
sumers of  electrical  energy  who  are  in  arrears  with  their  paj-meiils.  It  is 
impossible  under  existing  conditions  to  pniccrtl  against  more  than  10 
parties  in  one  month,  and  the  company  wish  this  limitation  removed. 

Argentine  imports  in  tlie  first  ijuarler  of  the  current  year  included 
electrical  goods  valued  at  88(i3.380  (ilecrease  §1.1)93,499  compared  with 
tlie  corresponding  (piarter  of  1914),  ami  under  ■  lucomotiop  "  the  imports 
were  §1,1592,831  (decrease  $8,019,203). 

Cuba. — The  foUowmg  persons  have  been  granted  permission  to 
instal  electric  power  and  lighting  plant  in  Cuba :  Senor  A.  X.  Mar- 
tinez (at  Jatibonioo),  Senor  J.  I.  Lasarte  (at  San  Diego  del  Valle)  and 
Senov  P.  Arredondo  (at  Moron). 

Spain. — Permission  has  been  granted  to  Senores  D.  Uanuel  and 
D.  L.  L.  Leguizaman  to  utilise  12,000  litres  per  second  of  the  water 
of  the  river  Nervisir  for  tlie  generation  of  electrical  energy  for  use  on 
the  mineral  properties  of  the  Echevarri  district. 

Venezuela. — The  Ministerio  ile  Fomenlo  has  granted  permission 
to  Dr.  J.  A.  Tagliaferro  to  construct  a  telejilione  line  9  miles  in  length 
ill  llic  district  of  .Sucre  (State  of  Trujillo)  and  to  the  Venezuela  Sugar 
Co.  to  construct  two  telephone  lities  (about  10  miles  in  all)  in  the 
district  of  Bobures  (State  of  Zulia). 

Senor  H.  Tamayo,  of  Tocuyo,  and  Senor  T.  L.  Landi  have  been 
HUthoiised  to  construct  telephone  lines  of  about  28  mik'S  ^nd  about 
12^  miles  in  length,  respectively,  in  the  Tocuyo  district  (State  of  Lara), 

MISCELLANEOUS  NOTES. 

AnglP'CJjinesg  Tr4de.— -^t  the  last  nieeling  of  the  Council  of  l-eeiLs 
Chamber  of  Commerce  Mf.  Dennison  delivered  an  tiddress  on  the 
subject  of  Anglo-Chuiese  trade,  especially  in  regard  to  engineering. 

Ulr.  Dennison  said  a  achcrac  w'as  being  put  forward  on  the  samo  line.5 
as  the  iViiglO'^il'erian  scheme  hiuuclicd  .-^iime  years  ago,  wliieli  had  been 
successful.  What  >vas  wanted  was  a  iuml)inatu)n  of  ei^jinecrs  ^ble  to 
undertake!  any  proposition  that  came  along  even  from  the  rcinote  in- 
terior of  China.  It  must  be  remeiiibered  that  China  was  one  of  the 
richest  countries  and  it  was  the  least  exploited.  The  Cennans  ha4  ex- 
liloited  local  magnates  and  officials,  aiul  had  turned  out  the  propositions 
thej-  took  up  to  the  local  people  as  paying  concerns.  The  new  scheme 
was  to  take  up  such  work,  and  he  asked  the  Leeds  Chamber  to  recommend 
the  scheme  to  the  engineoruig  trade  of  Leeds.  There  were  a  thousand 
and  one  things  to  bo  done  iu  China  only  awaiting  responsible  people  to 
come  along  and  un4crtako  the  work.  It  was  a  scheme  that  needed  a 
great  deal  of  arranging,  and  Mr.  Dennison  urged  that  in  spite  of  the  pro- 
occupations  of  war  work  the  engineering  trades  of  the  country  should  be- 
gin to  tackle  the  problem  of  capturing  tlic  tierraan  trade  in  China.  Pro- 
))erly  organised,  it  was  simply  a  (puslinn  of  gohig  in  to  win.  No  single 
tirin  could  exploit  China,  but  a  cimibination  of  firms  could  do  a  groat 
ileal,  and  provide  work  for  all  the  men  who  would  be  rcleasetl  from  the 
-Vriiiy  after  the  war. 

It  was  decided  to  procm-0  a  8"pp'y  "1  pios|)eetuse3  of  the  scheme  for 
distriijiitiiin  amongst  engineering  members  and  to  further  consider  the 
iiiiitlir  at  a  later  luecting. 

Customs  Decisions.-  .Amongst  articles  which  arc  transferred  from 
the  free  list  and  made  dutiable  at  the  rate  of  10  per  cent,  ml  val. 
under  the  Newfoundland  lm|)oit  'i'lirilF  is  material  for  installiiig 
wireless  telegraphy  on  shiiw  engaged  in  the  trade  and  tisheries  of  (ho 
Cohmy. 

An  (li'dinance  has  ]xen  issued  aiiiciiding  the  Import  Tarilt  of  {he 
Kast  Africa  I'rotectorato  by  providing  fur  the  free  importation  of  olooVric 
cable  or  wile,  the  |)ostB  for  canying  tin-  same  and  all  otlier  material 
rcipiiicd  for  the  purpose  of  geiieratlii'.;.  storing  or  distributing  electric 
energy,  whether  for  power  or  lighlini:.  im  proof  to  the  Chief  oftjUstoms 
that  such  articUs  and  materials  have  Ix'eii  imported  solely  for  such 
purposes.  Such  exemption  Is  not  to  include  lamps  and  their  fillings  or 
material,  other  than  induDtrial  macliuHiy,  required  for  the  purpose  of 
using  electric  energy.  The  alH)ve  iteiii  leplaees  in  the  free  list  the  iUim 
"  appanitUH  and  appliance!*  used  in  (■.■iiin'cliem  with  the  generating  and 
storing  of  electricity,  but  not  inohidiiig  eli'ctric  cable  <ir  wire  or  the  parts 
hir  carrying  the  same,  ond  not  including  lamp  posts  or  lamjis  or  their 
fittings. " 
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filectfO  Hafindriic  Sdciefy. — ftie  annual  general  meeting  oi  this 
society  wUl  be  held  on  AWclnesday  next,  July  14,  at  4.30  p.m,,  at 
the  Institution  of  Electrical  Engineers,  Victoria  Embankment, 
London,  W.C.,  to  receive  the  statement  of  account  for  the  29th 
season,  to  elect  officers  for  the  30th  season,  and  to  trafisact  th^ 
ordinary  general  business  of  the  Society.  The  Committee  are  asked 
to  meet  at  4  p.m. 

During  the  past  ^fesisoH  55  rie#  members  ■Were  elected,  fliite  iriferabers 
were  lost  by  death.  .^2  resigned  arid  26  were  rem6+ed  frorri  the  Register 
for  non-compliance  with  Rule  II.  There  are  now  632  ftaities  on  the 
register.  The  accounts  show  receipts  amounting  to  £300.  t7s.  8d.,  of 
which  £331.  Id's.  Etd.  k  from  sirf)Sefiptiohs,  £13.  Ifls.  from  enfrartce  feen 


ahd  £3§.  Ws.  5d.  hfftilght  {(jtmiA.  There  is  a  balance  at  bank  aivd  in 
fesiid  of  £19.  7s.,  a'ncl  stihscriptioiis  due  are  estimated  to  be  worth  £20. 
The  mtpUs  issktS  diboUhi  tO  £31.  Us.  ed. 

Mm  §njjjriie§.— The  "  .hxsitiiii  of  the  Swedish  Chamber  of  Coin- 
merce  in  London  "  reprints  a  partial  list  of  the  u.ses  of  mica  in  the 
eiectt'icrtl  indnsfry  gtten  bv  Mr.  Howells  Frechette  iri  a  Canadian 
tJeparfnient  of  Min'es  report,  atid  a  stsitemient  that  the  approximate 
prices  of  Canadian  sheet  mica  are  :  I  in.  by  1  in.,  7c.  per  lb.  ;  5  in. 
b;^  8  in.,  S2  per  lb.  It  is  also  stated  that  members  of  the  Chamber 
aff  ih  a  postfioti  to  offfr  Sw  edish  raw  mica  in  sheets,  and  that  further 
particulars  are  obtainable  from  the  .secretary  (Ref.  A  S9,)  l.T). 


TENDERS    INVITED. 


Telephone  and  telegraph  M ateriai^  Wire,  Instruments,  &c. 

The  Ut'pnly  Posfftiasfer-Oentral.  Adelaide  (South  Anstfa'ha) 
will  receive  teAdets  uftfit  2  p.m.  Aug.  Is  fot  i^atteify  Mat&Ha( 
(scheciole  38.5).  Magheto  a*(l  Tfeiti'Mirig  Bells  (s<-hedtiie  3Sf))' : 
atid  itfifiJ  2  p.trt.  Aug.  2f5  for  Aiiirneter.  Lightning  Arresters. 
Testing  Set,  Resistances,  't^olt meters.  &c.  (schedule  383)r,  aticl 
Dry  Cells,  Earth  Clips,  Switches,  Telephones,  &c,  (schedule 
389),  for  the  Austbalias  CoMjio'SWfi.^LTH  PostniVfsfe/-<  General's 
Uept.  Tendef  fo'rms,  specifJciitiolis,  &c..  front  the  Conwrioii- 
wealth  Offices,  72,  Victoria-street,  London,  S,W.  Further  par- 
ticulars are  given  in  an  advertisimiflt. 

The  Deputy  Postmaster-GtU'etaJ,  Perth  (W,  Itisttaiia) 
requu'os  tenders  by  3  p.m.  Julv  21  for  40  Trembling  Bells,  3  lb. 
Oran.  Carbon,  LOW)  Earth  t  liris,  33,000  Fttses  in  tubes  a'tic!  « 
Gah-anometers  (Sche:hili'  423  W.A  )  and  until  3  p.m.,  Aug.  11, 
for  Telegraph  Instruments  anrf  parts  (Lightning  Arresters  aro^ 
Jtica  Discs.  Resistance  Boxes,  Condensers,  Oalvanometers, Motse 
Soundei's  and  Switches  (Schcchjle  No,  422  W.A.)  for  tiic  Ads- 
TRALiAS  CoMMO'NT\'E.\LTff,  f'ostmatefeT-Onerafs  D^pt.  Spfci- 
frcatrons  from  th<^  (^onimoHweaiMh  Offices,  72,  V'ietoria-sfi'cf't.- 
London,  S.W. 

The  Depnty  Posttoalster-Cfcilierajf,  Acfclalide,  wjfl  receive  tender.'! 
until  2  p.m.  .^ufy  i4  iat  the  sttpply  of  Gafvaniseti  iron 
Wire,  and  untif  2  p.m.  AiTg.  Is  for  4,8.50'  ycls.  Silk  anrf 
Cottoii  Insulated  Switchhoa^rcl  Cable,  f),160'vds.  Leald-coveretf 
Paipei'-msniafed  C.ibfc  (scheckA  :i87)  and  S'oSOyds.  Silk  &ti<i 
Coffon-insHlated  Switchboard  Cable  and  2.=)tt  y(fs.  ThYCe-cott- 
ducfor  Cofd  (schedule  3SS)  foi"  the  .-Vt-.'^TnAr.tAN  CoMroxVfEjCtTrt 
Postmasfer-Gerteral's  Depf.  Spfecffications  iiata  (fee  Common- 
wealth Offices,  72,  Victoi'ia-sfi'eef,  Lohd'on,  S.W, 

Turbo-Alternators,  Motor  Generators,  Boilers,  &c. 

Bakkini:  l'ri)aii  Council  require  tendei's  by  7  p.m.  .fiily  Ifi 
for  siippfy  and  erc^ction  of  I'.OOO'kw.  Turbo-afterriafor,  Cool'ing 
Tower,  Chain-gr^ite  Stoke,  teonomiser.  ftotary  Converter.- 
Switchgear,  h.t.  .Afaift,  &c.  Specification,  &c.,  from  fhc  Axstin" 
Engineer  and  iWanager,  ellectWcity  *ol'ks.  Barking, 

The  Electricity  Committee  of  Hull  Corporation  invite  ^H&f^fi^ 
for  the  supply,  erection  artVl  setting  to  work  of  One  .O^Wlflkw. 
Turbo-all ernal or,  with  Kxciter,  and  one  Condenser  Outfit'. 
Forms  of  tenvlier  atid  .-•luecifita'tiTOVi'  from  the  city  t'reitsui'er,  Mr. 
T.  C.  ATilner.  and  fenders,  to  the  efeairrtlart  of  ffec  ftfecfricitv 
ComiYiitfee,  <;iWfdha11',  IfulT,  by  fitsf,  (Wst  thurstfey,  .tuly  ii.  ' 

KnTNBiTRdH  Corporafioh  invito  temH^ra  for  the  supply  and' 
irectiort  of  Oho  l.OfiOkw.  iMotor  Converter  anff  Transformer. 
Specilieation,  &r.,  fi'om  the  engineer,  Mr.  F.  .\.  Xewingtori. 
Sperilieatif in,  general  conflif ions  anff  ifraWing  cart'  \ic  seen'  a(',  Pint 
not  obtained  ft6W,  the  0#cc  of  the  consulting  engineer,  Sir  A.  I*!. 
W.  Kennedy,  17,  Vicfofia-sfreet,  tond'on,  S.W.  Tthders  to  f hi> 
town  cl'erk  (Sir  Tliom'a.<5  Hitntoi,  <"^.S.),  C'liy  chambers,  fidk- 
burgh,  by  10  a.m.  ./ulyli 

Syd-ney  (X.  S.  W.)  Council  ref|iiire  tenders  by  3  p.m.  July  10, 
^  for  supply  and  erection  of  .i  1 2.000  kw.  turbo-alternator.  Specifi- 
cation from  tho  Electric  Liglif  Department,  Toun  Hatt,  Sj-dney. 

Tenders  arc  invited  for  the  »i>-|>ply  and  delivery  in  MutnouR^E 
of  one  I.OfJO-kw.  direcf-cnrrertt  Generator  w  il'h  Fielitl  Regulator 
and  aecessorieR,  one  Liqiiid  Starter  with  accessories,  &c. 
Tender  forms,  &o.,  from  the  agents  for  Ciry  Couneif  (Mrwrfn. 
My-Hwraifh,  MeKajcharn  &  Co.  fpty.,  Lid.),  Bifliter-sCiuare- 
bld'gB.,  iondbn  £.(".  Tenders  to  Chairman  o^  Electric  $ui)pry 
Committee,  town  Hall,  .Arelbourne,  by  10  a.m.  Aug.  IT. 


Carbons. 

The  Electricity  Supply  Committee  of  Dublin  Corporation 
invite  tenders  for  the  supply  of  various  types  of  Carbons.  Par- 
ticulars and  forms  of  tender  from  the  city  Electrical  Engineer, 
and  tenders  to  the  chairman  of  the  Committee,  Lord  Edward- 
street.  Dubfirt;  t^  tiO'oti  Jrily  12.  See  also  an  advertisement. 
ftlachinerS  O'ffe. 

H  t'l  L  Corporat  ion  want  t  cnders  by  first  post  July  22  for  supply 
of  Machinery  O'ilS  fo-T  (heir  electricity  departmehf.     i'otms  Of 
tender  from  the  acting  City  Electrical  Engineer. 
Wftlftg  aftd  f  httrigs. 

FrjlxBfRCiri  f'ofpftraifion  require  tenders  by  July  14  for  aii 
Electric  Lighting  Installation  for  the  public  workhouse,  ilcLcod- 

sfrcef,-  ft(Wi'bw^h'.    &f)ec}ffeafio*(s  h&ih  f-he  En'gWd^er,  D'e\*iir- 

place,  Edinburgh, 
Fuses  and  Fuse  B6X6S. 

Sydney  (X.S.W.)  Council  ■want  tenders  by  3  p.m.  July  19 
for  Fuses  .-ind  Fuse  Boxes  (contract  397).     Specification  from  the 
City  KIiTiri.'Ml  EnL'iiirer. 
Meters  and  Maximum  Demand  Indicators. 

Tenders  .arc  invited  for  the  su7)ply  of  a.e.  artd  d.c.  Meters 
and  tti.A.  indica'fors  to'  the  City  of  SlELBotiftNE.  Copies  of 
specificati^'lrt,  Stc.  ffoiii  the  ag<'nts  for  the  City  Council,  M<'ssrs. 
Mcfhvraifh,  McEachalrn  &.  C...  I'r..|.\-.  (Ltd.),  felliter  SqiVa-re- 
bttlldings,  LoridOW,  R.C.,  to  whf.ni  IcihIiis  by  no6n  Jti'Iy  27. 

SvDXE'i'  Sfunicipaf  Council  r<(|uii-i'  trnd.rs  by  3  p'.in.  Jiily  19 
for  supply  of  Klci-tric  .Mctevsaud  .Maximum  Demand  Indicators. 
Specifications  froiii  the  City  Electrical  Engineer.  (The  Council 
VriK  grant  ff)'  per  cent,  preference  on  British  ina'de  gOoduaPd  5  per 
cent,  preference  Ort  fhose  o^  the  allferf  COniifries  chi'rirtg  war.) 
tifattfwaiy  GohstrftclfoTrf. 

The  Dtrector-Gen'Eral  of  PuBLrc  ^^''o'RKs,  Madrid,  will 
receive  teri'ders  unt'iTnooh  JMy  31  for  the  conBtrnctioiiand  working 
(for  fiO'  years)  of  art"  Electric  Tramway  between  Mongat  and 
Tiana,  ProviVice  of  Barcefotia.,  The  miyiiitViini  rOliing  stock 
req'iiired'  (a  commetice  workii^g  te  thtee  niofor  tramcars.  Au 
option  on  the  concession  is  held  by  Don'  Juan  (iari. 

'tho  teectioi'- General  of  Pu^jffc  Worf«,  itfaclrfd,  tequirca 
tenders  by  noOrt  Aug,  3  for  the  construction  and  working  of  an 
Eliectric  "tramway  between  f)ENSTo  and  Ib.vRrecolanda 
(ProyfTiei^  of  Viseaya),  Spain.  .Art  option  on  the  concession  is 
held  by  the  Cia  Vizcaina  di'  Klei'tri''id'ad. 
Armature  Winding  Machines,  Instriimenfs,  Convei'ter,  Cables,  &c. 

The  Vjf'T(iRl.<N  KArt.WAY  CiiMMissroN'P.Rs,  Spencer-street, 
MelbortTne,  rerpiire  tenders  by  H  a.m.  .Ally  14  for  sujjply  of  two 
ArnuitiVr*^  Winding  Machines  :  and  Voltmeters,  A'mjjercmeters 
and  Waivmeters.  Specification^,  itc.,  from  Conimissioners'OHices. 

t,A\  S(f.s-i\'}'i   (Tasrtla'rti'a)  Ccmnril   want   I'eitdei's   by  4  p.m., 
July  2i*r,  for  converter,  switcligeav,  urt'dergroi'irtd  feeder  table, 
&c.     SpecilTcationSf,  &c.,  fiOtii  th'O  Cffy  jtl'eetriCa't  firtgiWoer. 
EWctric  Light  Wire,  &c.  (Bf 

The  \'if  TORIAN  Raii.way  CoMT»nsRTO>JER.'^  require  Certders  by 
II  a.m.  -Xug.  II  for  srt'pply  of  100  tons  c.i'.  Scrap  (Contract 
Xo  38,034),  20  miles  v.r.  Eleclric  Light  Wire  (Xo.  28,02.5).  artd 
27lt  lengths  of  S^'amless-  Copper  TulJe.i  (Xo.  28,0;{(i).  SpiHjifiea- 
tiorts  from  lh(^  Commissioners,  Spencer-street,  Helbourne. 
FiMr  Abrms. 

|{ANVif>t)N'  (Burrtni)  JTiinieipalfty  roquih;  lender.s  by  Ati^.  it 
for  the  irtmalhil'ibn  of  a  sysCem  of  Fire  Alariliii  for  the  town'  of 
Ikatigoon.  Sijccint^atiort,  &e.,  from  JVfOssrd,  O^lvy,  Gillart(ror.s 
it  C(j.,  67,  CorrthilV,  Londoii,  ft.O. 
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g  TENDERS  RECEIVED  AND  ACCEPTED.  M 

yiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 

Loxuois"  CousTY  Council. — For  wiring  the  County  Secondary 
School  zt  Hackney,  the  tender  of  the  Alpha  Mfg.'  Co.  (at  £562)  has 
been  r.cceplccL 

Eastbourne. — The  Co-mcLl  have  accepted  the  tender  of  the 
Stanton  Ironworks  Co.  for  the  supply  of  160  ft.  of  14  in.  c.i,  circu- 
lating water  piping  and  valves  at  £226. 

Belfast. — The  Guardians  have  accepted  the  tender  of  R.  Patter- 
son &  Co.  for  wiring  the  offices,  board  room,  &c..  at  £488. 

AA'iNCHESTEK. — Fcrr.^nti  (Ltd.)  have  been  awarded  the  contrac:^ 
for  the  supply  of  prepaj-ment  electricity  meters  to  the  Corporation 
for  the  year  ending  May  31,  1916. 

West  BKOMWlcn. — The  Eleciricity  Committee  recommends  the 
acceptance  of  the  tenders  of  the  British  Insulated  &  Helsby  Cables 
for  c.h.t.  mains  end  swilchgear  extensions  ;  and  that  of  Ferranti 
(Ltd.)  fct  the  extra  high-tension  cubicle  in  eomiection  with  the 
additional  supply  of  current  to  J.  Brookhouse  &  Co. 

Melbourne  (Victorl\). — The  CoimcU  have  accepted  the  follow- 
ing  tenders  : — 

Australian  General  Electric  Co.,  3,000  metal  filament  lamps,  £125 ; 
VV.  T.  Henley's  Telegraph  Works  Co.,  trifurcating  boxes,  £43.   16s. ; 


British  Westinghouse  Co.,  oil  switches,  £459.  4s. ;  Noyes  Bros.,  isolating 
switches,  £66. 

Fabkoil  PrsriojJS.— The  British  Thomson-Houston  Co.,  of  Rugby, 
have  received  an  order  (through  B.  &  S.  Masaey,  of  Manchester)  for 
9.3  special  Fabroil  pinions  for  power  hammers  for  the  French  Govern- 
ment to  be  u;ed  in  a  French  numition  works. 

Fabroil  pinions  are  very  satisfactory  in  operation,  being  silent,  strong 
and  durable,  and  reducing  vibration  to  the  lowest  limits.  We  learn 
that  the  Fabroil  pinion  department  of  the  B.T.-H.  Co.  is  at  present 
occupied  with  over  75  per  cent,  of  Government  work  directly,  and  95 
per  cent,  directly  and  indirectly. 

New  Zealand  Government  Contracts.— The  following  tenders  have 

been  aetcjitfcl  by  tlu-  X.Z.  Public  Stores  Tender  Board  : — 

Bul/bcr-insululcd  Ticin-tivistcd  Wire— P.  R.  BailUe  &  Co.,  60  miles. 

£758.  15s. 

Air-space  Lead-covered  Cable. — Lawrence   &.   Hanson,   3   miles  £312, 

5  miles  £1,168.  6  miles  £1.134  ;  TurnbuU  &  Jones,  7  miles  £1,694,  9  miles 
£11.790:  P.  R.  Baillie  &  Co.,  i  mile  £173,  U-  mUes  £623.  5s..  7  mUes 
£5.516.  14s.  6d..  {  mile  £115.  10s..  2  miles  £1,18"2,  i  mile  £515  :  Richard- 
son, McCabf  &  Co.,  6  miles  £6.493.  4s.  6d. :  A.  D.  Rilev  &  Co.,  6  miles 
£7,042.  7s.  6d..  6}  mUes £8,125,  7  miles£10,641. 15s.,  1,320  yds.£263.1s.3d. 

Switchboard  Cable.— ¥.  R.  BaiUie  &  Co.,  i  mile  £263.  15s. ;   A.  D.  RUey 

6  Co..  1  mile  £1.335  ;  TurnbuU  &  Jones.  1  mile  £2,617. 

The  following  tenders  have  also  been  accepted :  B.  L.  Domie,  1,000  bells, 
£316.  13s.  4d.  :  Lawrence  &  Hanson,  35.000  vds.  jumper  wire  £1,34. 15s.  ; 
Canterbury  Engineering  Co.,  6.000.000  lead  seals,  £1,739  ;  P.  R.  Baillie 
&  Co.,  5  tons  bronze  wire,  £597.  Os.  lOd.,  100,000  insulator  cups,  in- 
cluding bolts,  £3,174.  lis.  8d.,  and  1,000,000  insulator  bolts,  including 
cups,  £3,174.  lis.  8d. 


FINANCIAL    MATTERS. 


MUNICIPAL  ACCOUNTS. 


Barnstaple. — The  s-.ccounts  of  the  ek^lricity  supply  department  for 
tlie  year  ended  March  31  show  total  capital  expenditure  £34,275, 
of  wliich  £21,125  is  outstanding. 

Income  was  £5,232  (against  £5,770  in  previous  year),  working  expenses 
were  £3.199  (£3,509),  lea\'ing  gross  £2,033  (£2,201).  Interest  required 
£855  (£903)  and  instalments  of  loans  £1,285  (£1,244)  and  revenue  con- 
tribution to  capital  £282  (£509)  and,  of  the  deiiciency,  £404  is  to  bo  met 
from  local  rate,  and  £389  carried  forward.  Units  generated  were  426,361 
(370,000)  and  sold  370,060  (364,225).  Total  maximum  supply  demanded 
was  248  kw.  (264-5  kw.). 

Brighton. — The  report  and  accounts  of  the  tramways  department 
f  jr  the  year  to  March  31  were  adopted  by  the  Corporation  last  week. 

The  expenditure  on  cajiital  account  amounts  to  £280,392  (increase 
£1,925),  and  the  total  amo\mt  provided  for  redemption  of  loans  is 
£09,124.  Revenue  was  £56,526  (com])ared  with  £56,838  in  previous 
vear),  working  expenses  were  £41,148  (£42,440)  and  war  allowances 
absorbed  £1,830,  leaving  gross  profit  £13,541  (£14,398).  Interest 
reriuire.l  £7,6(>1  (£7,895),  and  sinking  fund  £5,917  (£5,783),  leaving  an 
unappiopriated  Ijalancu  of  £18  (£842).  Passengers  carried  were 
11.837.828  (11,839.51.5),  car-miles  rim  1,108,352  (1,156,-584)  and  units 
used  I,(i7(>,770  (l,722,i548).  i 

The  iMigincer  and  manager  (Mr.  Win.  Marsh)  says  in  his  report  tlie 
surplus  would  have  been  about  £2,.500,  but  for  the  war,  dependents' 
idlowanccH  and  capital  charges  on  cost  of  Rail-less  Tractif)n  Acts.  A 
profit  of  £47  wa-s  made  on  the  parcel  traffic,  compared  with  a  slight  loss 
in  1913-14,  the  revenue  iK-ing  £1,50,  parcels  carried  being  25,.585  (against 
15,841)  In  eight  months  £1,837  was  paid  to  dependents  of  employes 
on  military  service.  By  March  31114  men  had  been  called  up  or  enlisted 
(42  ]KT  cent,  of  the  total  numVxr  emjiloyed).  Income  ))er  <ar-mile  was 
l2-21d.  (ll-7'.hl.),  and  working  expenses  were  891d.  (8-8(ld.)  (ilns  0-398d. 
fur  war  allowances.  'I'lie  cost  of  maintaining  the  cars  was  i;.il(7.  13s.  8d. 
less  than  in  1913-14.  Fxperience  shows  that  the  usefid  life  of  the  greater 
part  of  the  woodwork  of  I  hi^  ears  is  only  about  10  years.  ( )idy  a  few  of  the 
old  tip-up  seats  on  the  top  decks  of  the  cars  remain,  and  these  are  being 
Hcrappeil  )lh  quickly  a.s  the  opportunity  occurs.  The  tlireo  new  cars 
built  on  the  tramway  premises  in  the  spring  are  HUi)erior  to  any  of  the 
older  type,  the  motors  are  more  powerful  and  the  cost  of  nuiintaining  the 
erpiipinent  is  likely  to  be  less.  The  increase  in  cost  of  materials  caused 
by  t  he  war  hns  been  more  severely  felt  in  eomiection  wit h  tlic  maintenance 

■  pf  t  he  rolling  stock  than  in  any  other  branch. 

Burnley.-  The  tramway  aceounts  for  the  year  ended  March  31 
b'.u  total  capital  expenflitun-  £232,.580  (incroase  £79),  of  wliieli 
',T:;.ii(i4  lia;.  In-en  repaiil,  while  the  reserve  fund  amounts  to  £2fi.li'.M. 

I'."'veriii.>  wns  £78,.|(i7  (£88,31l'>).  and  working  expenses  were  £.".."■. s:)l 
li;<.3,(»3l),  IntereHt  required  0(.797  (£6.939)  and  sinking  fimd  iS,2Hl 
^i'.^■2H).  iKl  liiilnn.e  ^m,^^  t.5.ll(ill  (£10,7(10),  .if  which  £l,(i«4  is  to  lie 

■  {•■viiUmI     u,     relief     n{     rates.      Pussengi'rs     curried     wore     15,8('>7,6!)9 
(n.(m8,H34)  and  car-miles  nm   1,644,712  (1,754,811).     Traffic  receipts 


were   ll-42d.   (!l>04d.)  per  car-niile,  and  working  expenses  were  S-15il. 
(S-62d.). 

Inthereport.  of  Mr.  H.  Mozley  (general  manager)  it  is  stated  thatabout 
50  per  cent,  of  the  normal  stalf  are  serving  with  H.M.  Forces,  and  the 
amount  of  the  allowances  to  March  31  was  £2,48,3.  3s.  Id.  Car  meters 
have  been  purchased  to  check  consumption  of  energy,  and  the  first  results 
set  out  in  a  table.  The  average  ditference  in  the  consumption  of  energy 
per  car-milo  between  regular  and  check  drivers  was  fo\Mid  to  bo  0'13 
units  on  20  cars  on  the  main  Une  and  the  Uarli'syke-Hosogrove  branches 
and  0-9  unit  on  four  cars  on  the  Manchestei-roud  Townelly  branches. 
The  mileage  per  annum  of  one  car  is  about  3.5,(!00,  therefore,  at  012  unit 
JIT  mile  the  total  units  are  4,200  which  (at  115d.  per  unit)  equals 
£2(1.  3s.,  or,  on  the  full  service,  about  £1,000  ])er  annum.  In  his  last 
report  Mr.  Mozley  stated  iron  axles  were  being  tried  aiul  that  they  were 
so  far  satisfactory,  but  further  experience  has  shown  that  their  life  is 
aft(  r  all  too  short,  and  steel  axles  are  again  being  purchased. 

Canterbury. — Tlie  capital  expended  on  the  eleclricity  dcpartmen 
at  March  31  was  £73,338  (increase  £1.482),  of  wliieh  £29".474  ha^,  been 
re]  c.id.  There  is  also  £7,718of  una])plied  sinking  fund, and  revenue 
contriliutions  to  ca|iital  amount  to  £7.718. 

Revenue  was  £12.ti."i.'!  (compared  witli  £1 1,151  in  previous  year),  work- 
iiif;  expenses  w<Te  £(1.136  (£5,735),  leaving  gross  profit  £.5,918  (£5,416). 
Inlcnst  ri  quired  £1,228  (£1,298)  and  loan  i-epavment  and  sinking  fund 
£2.113(1  (£2,585),  the  net  profit  lieing  £1,891  (£l,43(i).  Units  generateil 
wiic  I.(lll,!l22  and  sold  872,322.  Total  maximinn  sn|)ply  demanded 
«as.-.S5kw. 

Chester.  -The  accounts  of  the  liydroelectrie  wer'.is  for  the  year 
191  115  have  l)een  i.ssued. 

During  the  12  months  1,459,.5(K)  units  were  generated,  of  which  15,679 
were  used  for  |)innping  the  sewage,  l,t)5!l  for  lighting  the  works,  ti3,232 
by  ixcilation  and  feeder  boo.ster,  117,2t)9  in  the  distribution  cables  and 
1.2(11.721  sold  to  consumers.  The  cost  of  o]K>rating  the  works  is  as 
follows  :  Oil  and  stores,  £39.  8s.  .5d. :  wages,  £249.  4s.  4d. ;  n-pairs  anil 
maintenance,  £21.  10s.  7d. ;  rent,  £100:  rates,  £135.  14s.  7d. :  in- 
surance, £1.  .5s.  6(1. ;  and  part  of  general  establishment  charges,  f  UK) : 
a  total  of  £647.  3s.  5d.=0-123d.  per  unit  sold.  The  capital  charges  were 
£944.  15s.  Id.,  interest  on  loans  £460.  12s.,  and  sinking  fund  charges 
£484.  3s.  Id.,  or  0179d.  jH'r  unit  sold.  The  total  expenditure 
(£1..5!tl.  18s.  6d.)  wa,s,  therefore.  o:!02d.  ]H>r  unit  sold.  By  taking  the 
iTU'ome  at  Id.  per  unit  sold,  as  in  the  original  estimates,  the  imdcrtaking 
shows  11  snrphis  of  £3,(>65.  4s.  1  Id.  oi\  the  year's  working. 

Colchester.  The  accounts  of  the  tramways  departnu-ut  for  lie 
year  to  .March  ."(1  show  capital  expi'iuliture  £69,472  (Ine.roa  e  £71), 
of  whi<h  £21,195  has  been  redeeniiMl. 

Uevenui'  was  £13.822  (against  £10.!H)6  in  1913-4),  working  expeiiNCS 
wcTc  £!l.5T0  (£8,812).  and  after  providing  for  interest  £!,98ti  (£2.081), 
inslalnii'iit  of  loans  £2,496  (£2,40(1),  and  allowance  to  wives  ami  depen- 
dents £172,  the  net  delicit  was  £102  (L'2.333).  Average  total  revenue  )M>r 
ear-niih'  was  ;(063d.  (8'107d.),  ami  working  oxixuiscs,  including;  power, 
were  6-898d,  ((i-51.5d.) :  average  fare  per  mile  wius  0'96d.  Tickets  issued 
were  2,434,786,  including  458,656  returns  (against  1,757,794,  including 
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380,994  returns),  car-miles  ran  332,963  (324,622),  units  used  445,214 
(410.555). 

ilr.  R.  C.  Bullough  (general  manager  and  engineer)  reports  that  the 
large  increase  in  revenue  was  due  to  the  extraordinary  number  of  troops 
in  the  town.  Within  two  months  of  the  declaration  of  war  60  per  cent, 
of  the  outside  staff  cnhstcd.  and  difficulty  was  experienced  in  replacing 
tlicni,  the  ilifficulty  at  present  being  more  acute.  New  motormen  and 
conductors  have  been  trained,  and  after  working  a  few  weeks  have  left 
to  enlist  or  take  tip  other  work  at  better  wages,  and  no  doubt  the  question 
of  employing  woznen  as  conductors  will  have  to  be  considered. 

The  gross  capital  of  tlie  electricity  undertaking  is  £89,814,  of  which 
£34,946  has  been  redeemed.  The  past  year's  income  was  £18,111  (in- 
crease of  £301  over  1913-14),  and  total  expenditure  was  £17.293,  leaving 
a  surplus  of  £813  (against  £050).     Units  sold  were  1,658,.596  (1,623,526). 

Heywood. — The  accounts  of  the  electricity  dopartmcnt  for  the  year 
(ndcd  March  31  show  total  capital  expenditure  £;}6,281  (increase 
£723),  of  which  £14,187  is  redeemed  or  in  sinking  fund. 

Revenue  was  £7,122  (compared  with  £6,426  in  previous  year),  working 
expenses  were  £5,400,  leaving  £1,705  gross  profit.  After  providing  for 
capital  charges,  the  net  deficit  was  £927. 

Mr.  R.  B.  Le'ach  (borough  electrical  engineer)  states  in  his  report 
th  ■  L.O.  Board  have  sanctioned  the  borrowing  of  £6.355  for  the  bulk 
s\i|i|ily  scheme,  making  a  total  of  £42,655  .sanctioned.  Average  price 
iil.iaiTied  was  l-.33d.  per  unit  (l-32d.).  and  total  costs,  including  capital 
rli  ,1  -IS  (0-.50d.).  were  l-57d.  Coal  costs  0-5Id.  (0-03d.).  Total  working 
i.^-'-  were  l-07d.  (l-22d.),  and  coal  used  per  unit  was  6-25  lb.  (8-45  lb.). 

(  apital  expenditure  on  the  tramways  is  £68,099  (increase  £172),  of 
which  £16,962  has  been  repaid.  Revenue  was  £1 1.626  (£11.839).  working 
expenses  were  £7.936  (£7,068).  leaving  £3,681  (£4,771)  gross  profit,  and 
after  providing  for  capital  charges  the  net  deficit  was  £1,042  (compared 
with  a  profit  of  £85).  Passengers  carried  were  2.268,.331  (2,322,007), 
car-miles  run  269,088  (269,426),  and  units  used  376,726  (426,792)  = 
1-40  (1-58)  per  car-mile. 

Kirkcaldy. — The  capitaJ  expenditure  on  the  electric  light  depart- 
ment at  May  15  was  £80,891  (increase  £2,047),  of  which  £19,820  has 
been  repaid. 

Past  year's  revenue  was  £12,296  (against  £12.852  in  1913-14),  working 
and  general  expenses  were  £7,430  (£8,600).  leaving  gross  profit  £4,866 
(£4.251).  Interest  required  £2.158  (£2,313),  and"  redemption  £2.176 
(£2.112),  the  net  profit  being  £532  (against  a  deficit  of  £174.  Coal  cost 
0-320d.  per  unit  sold,  and  total  costs  (other  than  capital  charges)  were 
0-911d.  (l-1013d.),  0-948d.  (1055d.).  Units  sold  were  1,880,193 
(1.955.868). 

Capital  expenditure  on  tlie  tramways  is  £97.869  (increase  £1,120),  of 
which  £21,402  has  been  repaid.  Revenue  was  £16,977  (£17.949).  work- 
ing expenses  were  £11,451  (£11.454),  leaving  grass  profit  £5,526  (£6,495). 
Interest  required  £2.630  (£2,779),  redemption  £2,521  (£2,466)  and 
depreciation  £409  (£409),  leaving  net  profit  £33  (£841).  Average  total 
revenue  per  car-mile  was  908.">d.  (9'162d.),  and  working  expenses,  in- 
cluding power,  were  6128d.  (5-84d.).  Pas.sengers  carried  were 
.'5,492.120  (5,781,895)  and  car-miles  run  448,469  (470,162).  Units  used 
per  car-mile  were  l-558d.  (l-573d.). 

Oldham. — The  accounts  of  the  cleclricity  supply  depr-rinient  for 
the  yer.r  ended  March  25  show  total  capital  expenditure  £356,998 
(incrWo  £21,745)  of  which  £213,225  is  outstanding. 

Revenue  was  £52.293  (compared  with  £49.472  in  previous  year),  and 
total  costs  were  £27,006  (£26.398).  leaving  gro.ss  profit  £25.287"( £23,074). 
Interest  required  £11,366  (£10,627)  and  sinking  fund  £9,337  (£9,237) 
and  exix>nditure  on  meters  was  £1,034  (£1,215),  the  net  profit  being 
£3,5.50  (£1,995).  Fuel  cost  0-347d.  {0-423d.)  i)er  unit,  and  total  revenue 
costs  were  0-812d.  (0-898d.)  .Maximum  load  was  4..-)91  kw.  (3.854  kw.) 
and  load  factor  19-85  per  cent.  (2091  per  cent.).  Units  sold  were  7.985,8.59 
(7.058.801).  There  were  2,564  consumers  on  March  25  (increase  297),  and 
the  numlier  of  (equivalent)  .32  watt  lamps  connected  was  342,254  (increase 
55,832).  The  total  length  of  l.t.  distributing  mains  laid  was  78,274  yd. 
and  of  e.h.t.  feeders  11.6.50  yd.  , 

The  report  of  the  joint  engineers  and  manaL'crs,  Mr.  F.  L.  Ogden  and 
Mr.  \V.Chaiiil)erIaiii.  says  I  lie  2,1100  kw.Howden  Siemens  turbo-alternator 
was  completed  and  jiiit  in  coniiiiission  on  Sept.  2.  The  new  e.h.t.  switch 
room  and  switchboard  were  eoinpleted  early  in  the  financial  year.  Seven 
coiisumer-sub-stations  have  been  erected  on  manufacturers'  premises. 
Sanction  was  given  on  IJec.  24  last  to  borrow  £40.000.  having  been  made 
for  adilitional  plant  at  Orecnhill  Works,  and  tenders  have  l)een  accepted 
for  two  3.000-kw.  British  Wcstinghouse  turbo-generators  ;  tluee  Babcock 
water  tube  boilers  with  chain  grate  stokers,  ifoundations  and  pipework, 
feed  pumps.  Green's  economisers  and  induced  draught  plant ;  two  water- 
cooling  towers  ;  an  extension  to  the  Kcrranti  e.h.t.  switchboard  ;  and 
new  battery  house  and  battery. 

.Reigatc.     'I'he  accounts  of  the  electricity  inulerlakiiiK  for  the  ywir 
ided  .Miir  h  3lsl  weio  adopted  by  the  Council  last  week. 
■  ^lie  Cliiiirman  of  the  Lighting  Committee  (Mr.  .J.  Priest)  stated  that 

11.  I  profit  wa.s  £2nii  and  exceeded  the  estimate  by  £85.      Had  it  not 
fir  the  i(-<tri<ted  lighting.  &c..  flue  to  the  war  which  had  lost  them 

I  t3.".lj  in  revenue,  the  profit  would  have  been  substantially  greater. 
An;  lighting  had  suffered  severily,  and  their  output  was  37  (ler  ci-nl. 
lew  than  in  I9I3I4  ;  heating  and  power  hud  in(reus.-d  by  .'12  [kt  WMit.. 
"nd  the  total  output  increased  by  more  than  21.000  units,  thus  justifying 
'he  action  taken  in  oBering  reduced  rates  for  power,  ic.  The  engineer 
»M  experimenting  with  a  cheaper  grade  of  coal  for  banking  up  the  fires 


during  the  period  the  steam  plant  was  not  actually  running,  which  would 
(he  hoped)  enable  them  to  effect  economies. 

Stoke-on-Trent.— The  accounts  of  the  Electricity  Supply  Com- 
mittee were  submitted  to  the  Corporation  li'.st  week. 

The  cliairman  of  the  committee  (Aid.  Leese)  said  the  L.G.  Board  had 
granted  a  loan  which  would  pay  the  ott  overdraft  at  the  bank,  so  far  as 
capital  account  was  concerned,  and  allow  a  small  sum  to  go  on  makmg 
small  extensions.  For  further  extensions  of  an  extensive  character  they 
would  have  to  apply  to  the  Board  again.  They  would  also  notice  that 
the  committee  were"asking  the  Council  to  increase  the  price  of  electricity 
by  a  fm-ther  10  per  cent.  The  committee  reluctantly  had  to  come  to 
that  decision,  but  when  they  came  to  make  their  coal  contracts  they 
found  thev  would  have  to  pav  this  year  about  £0.000  more  for  coal.&c,  than 
thev  liad  Vaid  in  the  previous  year.  They  were  paying  an  additional  os. 
per" ton.  and  thev  used  20.000  tons  per  annum.  Besides  that,  they  were 
payinc/  £400  war  allowances,  and  £300  bonuses  to  men  of  the  department 
in  "his  Majesty's  Forces.  They  estimated  that  £8,000  would  be  required 
to  meet  these"  increased  charges,  and  they  estimated  that  the  20  per  cent, 
increase  on  the  price  of  electricity  would  bring  in  £7.000.  so  that  they 
would  require  economies  to  the  extent  of  £1,000  to  preserve  the  financial 
position  they  were  in  at  present.  The  first  10  per  cent,  increase  in  the 
charge  for  current  came  into  force  on  the  next  reading  next  quarter,  but 
the  second  could  not  come  into  force  until  the  September  quarter.  The 
accounts  had  been  supplied  to  every  member  of  the  Council.  There 
were  one  or  two  items  he  would  like  to  mention.  The  total  revenue  was 
£55.159.  and  the  total  works  expenditure  was  £32,418  :  the  gros.s  profit 
being  £22,741.  Loans  repaid  and  interest  required  £21,565,  and  after 
paying  £1.076  for  meters— he  would  like  to  point  out  that  in  the  old  days 
at"HaTiley  that  was  paid  out  of  the  depreciation  fund— and  £29  for  the 
removal  'of  a  spoil  heap  at  Hanley,  the  net  profit  was  about  £71  The 
total  capital  expenditure  on  the  five  works  amounted  to  £336,704,  but  the 
outstanding  liabiUty  was  only  £217,504.  In  connection  with  the  genera- 
tion of  electricity  at  the  new  works,  the  Council  would  recoUect  that  when 
the  committee  asked  for  sanction  to  the  scheme  a  statement  was  made 
that  for  the  first  year  of  working  the  new  power-house  they  would  be 
able  to  pay  their  way,  and  it  was  further  stated  that  in  the  next  two  years 
they  would  be  able  "to  pay  off  the  loss  which  occurred  in  the  first,  an  in- 
complete, year.  Up  to  the  end  of  March  they  had  worked  it  nine  months 
and  two  w"eeks.  and  thev  had  been  able  to  present  accounts  on  the  right 
side.  If  they  had  had  the  same  increase  this  year  in  the  number  of  units 
sold  as  in  the  previous  year,  they  would  have  had,  instead  of  £71,  a  profit 
of  just  under  £6,000.  If  they  went  on  at  the  same  rate  as  at  present, 
they  would  show  a  substantial  profit  at  the  end  of  next  year.  Last  year  - 
the"y  generated  nearly  9,000,000  units  of  electricity,  and  this  year  they 
had  generated  more  than  10.500.000  units,  and  they  had  generated  these 
extra  units  with  a  reduction  of  coal  of  over  4.000  tons,  or  a  saving  of 
£2,800.  The  total  units  sold  was  7.432,910,  and  the  gross  revenue  was 
£55,117,  against  £52,561  in  the  previous  year.  The  total  expeirses  were 
£58,723  in  1913-14,  and  only  £55.04(1  during  the  past  year,  or  a  ieducti<)n 
of  more  than  £3,li()0.  Thei"r  net  prolit  was  £7 1 .  against  a  loss  of  £6. 162  in 
the  previous  year.  He  would  point  out  that  they  had  not  attained  that 
position  by  heavy  charges  for  power  and  light,  for  their  charges  to  manu- 
facturers who  desired  pow<:r  were  on  just  the  same  terms  as  in  all  the  big 
centres  of  the  country.  He  thought  they  would  agree  that  that  was  a 
satisfactory  statement. 

The  minutes  were  approved  after  a  brief  discussion. 

Yarmouth.— The  tramway  aceounls  for  the  year  ended  Jlr.rch  31 
show  capital  expenditure  £126,453  (increase  £90),  of  which  £1  Ki.loO 
h  outstanding. 

Revenue  was  £22,367  (compared  with  £26,240  in  iwevious  year),  and 
working  expenses  were  £16,660  (£17,t)08).  Interest  required  £4,158 
(£4,065),  and  sinking  fund  £2,883  (£2.821)),  and  the  net  result  was  a  deficit 
of  £1,294  (against  a  profit  of  £1,816).  Average  totnl  revenue  jier  car- 
mile  was  7-927d.  (8-738d.),  and  working  expenses,  in.  Imlin-  |..i_».  r.  were 
5-!H).5d.  (5-8t)4d.).  Passengers  carried  were  4,236.l-'l  i  I.'i:'.o,,l'S).  ear- 
miles  run  t)77,153  (720,702),  and  units  used  708,7,jo  ^7.jS,::'.lll)- 1-016 
(1-052)  per  car-mile. 


COMPANIES'  MEETINGS  AND  REPORTS. 

^ 

CAPE  TOWK  CONSOLIDATED  TRAMWAYS  AND  LAND  CO.  (LTD.)— The 
report  for  11)14  >tates  that  there  is  a  debit  balance  for  the  year  of 
£1.894.  6s.  9d.  The  operation  of  the  Camps  Bay  tramways  during  the 
year  resulted  in  a  profit  of  £1 ,521 .  5s.  Id.,  against  a  profit  of  £1,599. 23. 3d. 
in  1  !I13.     The  number  of  passengers  carried  shows  a  decrease  of  7,052. 

CHILI  TELEPHONE  CO.  (LTD.) — The  directors'  reiwrt  for  the  year 
ended  .March  31  states  that  the  aggregate  number  of  subsciilK-rs  at  all 
centres  at  t\w  end  of  the  year  was  13,095,  compared  with  13,975  at  the 
iK-ginning,  a  decrease  of  880,  The  gross  rovonue  in  Chili  from  all  sources 
was  S3.163..530.  against  .$3.1.57,003  in  1913-14.  The  expenditure  in 
Chili  was  $1,647,933.  against  81.620,821.  The  net  income  in  Chili  from 
all  sources  was  $I,515,.597.  against  S 1 .536, 1 82.  a  ilecreaso  of  $20,585. 
The  average  rate  of  exeliango  for  the  year  was  «-46d..  compared  with 
!l-6fKl.  Convertefl  into  sterling  at  these  rates,  the  figures  given  are 
£53  424  against  £61.4.54  in  191314.  The  balanci^  to  credit  of  revenue 
account,  including  £3.9.56  brought,  is  £51,921.  of  which  Ci.Hm  has  In-en 
exiiendcd  on  replacements,  &c.,  of  plant.  An  interim  dividend  of  38.  per 
share  (tax  free)  waa  paid  in  January  last,  and  aft«r  carrying  £12,344  to 


532 


THE  ELECTRICIAN,  JULY  9,  1915. 


general  reserve  and  setting  aside  £5.000  as  a  special  reserve  against  loss 
on  investments,  the  directors  now  recommend  a  final  dividend  of  5s.  per 
share  (tax  free),  leaving  £4.339  to  be  carried  forward. 

CROMPTON  &  CO.  (LTD.) — At  the  meeting  on  Monday  the  chairman 
(Mr.  Carletfin  F.  TufneU)  said  he  thought  the  shareholders  would  agree 
that  the  figores  laid  before  them  were  satisfactory,  and  but  for  the  war 
the  results  would  have  been  even  better.  The  net  profit  for  the  year  was 
£26,4.59,  compared  with  £13,550  for  the  previous  year,  and,  with  the 
amonnt  brought  forward,  the  available  total  was  £28,648.  The  ditectors 
proposed  to  place  ffi,500  to  general  reserve  (against  £2,500  last  year), 
£3,500  to  a  special  depreciation  account,  to  write  £1,608  off  preliminary 
expenses,  and  to  declare  the  full  7  per  cent,  on  the  preference  shares, 
carrying  forward  £7,691,  against  £2,189.  So  far  as  the  current  year  was 
conccrnefl,  he  said  that  indications  w.ere  favourable,  and,  providing 
nothing  onforesecn  occurred  to  intereferc  with  their  worliing,  the  directors 
were  lof>king  forward  to  a  successful  year.  They  had  a  very  large  amount 
of  work  in  hand  for  the  Government,  to  whose  requirements  everything 
at  Chehnsford  was  subortbnated.  The  board  were  making  suitable 
allowances  to  the  dependents  of  those  employees  who  had  joined  the 
colotrrs.  Wages  generally  had  been  raised,  and  to  the  junior  staff  a  bonus 
was  being  paid  in  view  of  the  increased  cost  of  Kving. 

GENEKili  ELECTRIC  CO.  (LTD.) — The  report  of  the  (ttrectoft  states 
that  the  net  trading  profits  and  income  from  investments,  &c„  for  the 
year  ended  Marcli  31  amotmt  to  £164.877.  10s.  4d..  and  with  balance 
Wooght  forward  (£36.739.  16s.  lid.)  the  total  available  profit  Was 
£201.617.  7s.  .3d.  Deducting  debenture  interest  (£8.000),  depreciation 
and  provision  for  removal  expenses  (£18.855)  and  dividend  on  the  pre- 
ference shares  at  the  rate  of  6per  cent,  for  the  year  (£3S.68l),  the  available 
balance  is  £136.081.  7s.  3d.  The  directors  recommend  the  following 
appropriations  :  Fro-o^ision  for  wtaftaging  directors'  and  employes"  bomis 
(£9.934.  3s.).  balance  of  expenses  of  new  issTie  of  capital  (£13.821.  lis.  3d.), 
dividend  on  ordinary  shares  at  rate  of  10  per  cent,  for  the  vear 
(£48.  (42. 9*!.  2<i:).  to  reserve  accoimt  (£20.000),  war  grants  (£7,481  .l4s.4d.), 
leaving  to  be  carried  forward  £36,701.  9s.  6d. 

In  the  report  of  the  chairman  (Mr.  H.  Hrr.st)  it  is  stated  that  the  war 
has  interfered  with  the  company's  plans  for  extension,  bnt  so  far  has  not 
affected  the  volume  of  business,  as  the  great  increa,se  in  orders  from 
(Jovernment  departments  and  (rovernment  contractors  has  fully  coto- 
yjensated  for  the  decrease  in  general  business.  Althotigh  the  great 
majority  of  the  company's  prortucts  are  essential  for  war  pTfirposes,  the 
onfkiok  for  the  coming  year  is  one  of  some  imcertainty  owing  to  the 
absence  with  H.M.  Forces  of  nearly  1,000  of  the  company's  most  skilled 
staff  and  woikpcfiple.  ami  owing  to  the  unsettled  .state  of  the  labour  and 
row  material  markets.  Kxtcnsions  at  the  Wit  ton  works  are  being  carried 
out  for  the  purpose  of  gif  ing  more  assistance  in  the  supply  of  munitions 
and  other  war  materials.  The  firefli-General  Cable  Works  at  Southamp- 
ton have  been  compfetefl  ckn-ing  the  year,  and  have  .started  manttfac- 
t  nring.  The  .steelwork  <>t  t  he  KingsWay  buildmg  is  erected,  brrt  (he  Ixiard 
have  ftecidefl  to  defer  completion  of  the  building  to  a  more  srtitaible  time. 

GREENWOOD  &  BATLET(LTD.)  -.At  the  meeting  last  week  the  Chairman 
(f'ol.  ().  ('.  .\nn-;ln.n>_')  said  thai  tlicir  main  and  legitimate  business  had 
hitherto  liccii  con  lined  lo  that  of  engineers  and  machine  makers.  Shortly 
after  the  outbreak  of  war  the  directors  were  pressed  by  the  Government 
to  ilevote  greater  attention  to  (he  production  of  small  arms  ammimition 
and  to  the  machine-making  and  engineering  si(hi.  to  supply  a  considerable 
amount  of  ])lant  required  hv  Oovernment  or  other  firms  holding  Govern- 
ment contracts.  As  time  went  on  the  Government  dcmantls  steadily 
inrrea.sed,  until  at  present  every  suitable  machine  and  every  available 
man  was  employed  on  machines  and  tools  directly  or  inclirectly  for 
Government  work.  The  hithierto  small  ammunition  factory  had  grown 
into  ai  big  one,  and  the  output  Would  shortly  be  1,000  \kt  cent,  greater 
thwn  (he  atverawe  output  liefore  the  wair.  They  were  forced  to  abandon 
their  ordinary  business,  and  to  r»fuse  all  invitations  to  rjuote  for  machines, 
lie  rcffwired  by  firms  unconnected  with  Government  Work,  The 
directors  glaifHy  and  r«ai<lrly  imdertook  those  responsibilities,  but.  at  the 
same  time  there  v/as  no  doubt  that  that  obligatory  diversion  of  their 
trade  from  one  channel  to  another  would  affect  their  legitimate  business 
more  or  less  prejudicially  at  the  conclusion  of  hostilities.  The  financial 
position  of  the  eiun]>any  was  a  very  strong  one,  and  Ibe  orders  f>n  hand 
were  likely  lo  keep  them  all  fully  employed  for  a  considerable  time. 

SINGAPORE  ELECTRIC  TRAMWAYS(LTD.)— At  the  mectingon  Tuesday, 
tlR(  hairmaii.Siip'ianIt  A.  Swe((vi,hain,r;.G.M.G.)saidthat  the  pa-stvear's 
tralllcn-cei|,ls  were  tlili.'.l.-iS.and  showed  a  deerea.se  of  £5.529 conii.anM'l  with 
llieiMTviousyear.  They  rarried  H.921.f»)0  p!(s.sengrrs.agaici  I  ii.oTi  ixin 
The  exfieubcs  of  flic  tramway  represented  .'i6  percent,  of  i. . ,  i|.i  i,  un  i 
.50-9  per  eenf.j  and  the  totaf  Singapore  expenses  were  rA'.i  per  cent,  of 
the  .Sinsspore  revenue  ( lO^.?-  per  cent.),  f'l^tif  the  outbreak  of  the  war 
I  he  trartie  feccipfs  compared  fayoiwabfv  wiflV  the  corresponding  period  of 
1913.  bnf  the  five  Months  to  (he  envl  of  ffrcenilW  shwved  a.  dlfterense.  of 
1 9  p<'r  cent,  Kor  the  thri«e  mrtnf Iw  ended  .March.  191.'i-.  it  Was  fS  |»er  cent. 
and  tlie  fruNSes  for  .-Vpril  »nd  ^t!t^f  hod  recoverefl  considerahly-,  the  de- 
creawe  V^ing  only  'r  per  ceiMi,  The  .laile  of  electric  energy  h«<l  continued 
to  increase,  the  receipts  froivi  that  soirrce  JVitijt  iSOO' greater  1  han  In  1913. 
The  dirertora  hiiH.  been  arh'ised  tthat  the  s%sHenv  on  which  the  ti'wmway 
Ir.tek  was  oi i^^inirlly  laid  ««e  ikroving  inR<le()U(»(e.  ntnd  showed  defects 
ihar  .a  Mo, I  for  r.  mwal  and  ehnmge  to  a  different  system  of  foimdwtlon  for 
111.-  Ira.  1-.  'I  i  .  ,.,,\u  „|h,,  hwrl  worn  to  such  an  r'.xfent  that  it  would  he 
iii'-^-aTv  to  r'-|,|aei.  ilirm  in  a  far  shorter  lime  than  might  leiwonably 
liiive  lioi-n  cxifK-elid.  The  g(.nera.|  manager  had  come  to  the  conclnsion 
th«t  thrjel«yin«(  of  thn  track  mtfl  replaeemi^nt  of  the  raiilB  mimt  ho  carried 
out  Within  the  nr-xt  «vrt  years.     When  th.tt  work  «;«  completed  thev 


were  advised  that  the  life  of  the  track  aftd  rails  might  be  estimated  at 
about  40  and  16i  years  respectively.  They  had  considered  it  necessary 
not  only  to  place  to  depreciation  a  larger  sum  anmially.  but  they  had 
decided  to  create  a  special  reserve  to  meet  these  charges,  and  to  take 
£7,000  from  the  available  balance  brought  forward,  and  to  place  it  to 
depreciation  reserve.  One  result  of  the  renewal  of  the  track  and  rails 
would  l>e  a  reduction  in  the  power  and  maintenance  expenses.  They 
hoped  that  the  Mtmtcipal  Commissioners  Would  sec  their  Way  to  lay  their 
mains  in  the  residential  district  of  Tanglin,  and  so  commence  to  fake  from 
the  company  a  supply  of  energy  for  lighting  that  district.  TWo  of  the 
Diesel  engiiies  Which  they  had  shipped  Were  designed  specially  to  deal 
with  that  demand,  bnt  nntil  the  Tanglin  stlpply  had  coftinieticed  the 
expenditure  Would  not  be  reftilinetative. 


NEW   COMPANIES,  STATUTORY    RETURNS, 
MORTGAGES  AND    CHARGES,   &c. 

NEW  COMPANIES. 

BACfiELET  FRENCH  StND.  (LTD.)  040.823).— Reg.  June  30,  capital 
f  .50,0(>0  in  £1  shares,  to  adopt  an  agreement  with  If.  C.  BaiTCtt,  to  acquire 
atid  turn  to'  account  patents,  licenses  and  rights,  to  carry  on  the  business 
of  manufacturers  of  and  dealers  in  any  articles  capable  of  being  manu- 
factured thereunder  and  that  of  founders,  metal  workers,  electricians, 
electrical,  mechanical  and  generalengincers, generators  of  electricity,  &c. 
Private  company.  First  directors  (to  number  not  less  than  two  nor  more 
than  icven)  are  C.  Vane  (chairman).  V\'.  If.  G.  Barrett.  I).  R.  CroWther, 
T.  B.  Burnham.  A.  Dent  and  E.  Aldeiton.     Reg.  office  :  166,  Riccadiily,  W. 

CAHIRCIVEEH  BLECTRIC  LIGHT  &  POWER  CO.  (LTD.)  (4,259).— R*g. 
in  Dublin  on  Jime  29,  capital  £1,800  in  £1  shares,  to  carry  on  St.  Cahir- 
civeeu  (Co.  Kerry)  the  business  of  an  electric  light  supply  company. 
First  directors  stre  T.  B.  Motley,  J.  Brentian,  T.  C.  t'ltzgersld,  M.  J, 
Healey,  P.  J.  Kestdoft  and  fi.  L,  Cantwell.  Reg.  office  :  Power  House, 
C.ahirciveen, 

3.  f.  k  C.  BAItRft  (Itto.)  (140,74.5).— Keg.  .ttifle  212!,  capital  £16,000' 
in  13,000  ciimulati^c  preference  shares  of  £1  ertch  and  254,000  ordinary 
shares  of  2s.  6d.  each,  to  take  over  the  business  of  timl^r  merchants, 
impr)rfers  and  exporters,  builders,  *c.,  eattried  on  its  ,1.  ¥.  &.  G.  Harfis. 
First  (fftcetors  :  P.  T..  Sfott,  H.  G.  I^ntnKSfi  and  W.  (foff.  l^g,  office  : 
58.  Wilson-street,  K.C. 

NEW  QUEBEC  GRAPHITE  CO.  (LTD.)  (140,819).— Reg.  June  29,  capital 
£7,00t)  in  £1  shares,  to  take  over  certain  graphite  properties  in  the 
Province  of  (^ueljcc,  Canada,  to  carry  on  the  business  of  miners,  pro- 
spectors, owners,  lessors  or  nranrtgers  of  graphite  and  other  mines,  &c. 
Private  company.     Reg.  office  :   8,  Old  .lewry,  E.C. 

SILUMINITE  INS0LATOR  CO.  (LTD.)  ( 140,80^1).— Reg.  June  28.  capital 
£1,500  in  £l  shares,  to  acquire  and  turn  to  account  any  invention  relating 
to  the  manufacture,  production,  treatment,  application  an<l  use  of 
electric  insulating  materials  of  all  kinds,  Stc,  and  to  adopt  an  agreement 
witli  \V.  K.  W,  llicliards.      Private  company. 

WHOLESALE  ELECTRICAL  CO.  (LTD.)  (140,845).— Reg.  July  1,  capital 

£2.(1(10  in  £1  shares  ( I.OOO  iircfcncdi.  lo  take  <ner  the  business  of  manu- 
facturers of  and  dealers  in  eleefrieal  sup|)lies  carried  on  as  the  Wholesale 
Electrical  Co.  and  to  adopt  an  agreement  With  T.  W.  Greaves.  Private 
compan-y.  First  direetors  ai'e  t.  W.  (}reaves  and  F.  W.  Svans  (both 
permanent).  E.  M.  Beynes  may  retain  office  as  secretary  while  holding 
200' shares. 

STATUTORY    RETURNS. 

ATLAS  CARBON  &  BATTERY  CO.  I  LTD.)  (  apitalaitUcc.  29',  19l4,  was 
£2.(MKI  in  d  shares.  iVIl  shares  taken  up.  f.S  paid.  £1,992  cortsidcrcd 
as  paid.     .Mortgages  and  charges  :  £.3,0(tt>. 

BASTIAN  METER  CO.(LT».)-fn  return  to  March  Hcal)«af  is £2t).23o.l0!5. 
in  .3.000  ])reference  shares  of  £1  eaeh  and  6S,9.f2f  ordinary  shares  of  5s. 
each.  lH.tltl  prefereiiCe  and  ;19,673  ordinary  shai'es  talbnl  tip.  5s.  per 
share  earned  irp  on  1.272  ordinary  and  £[  per  share  on  2',0'tl  preference. 
£3,(I.S2.  Ids.  paid.  fs.S.Mi  i  onM,i;r,  ,|  as  paid  on  35,400'  ordinal'  shares. 
Movl ..'ages  and  rhar-i's  :    £l.l.'>(i. 

BRITISH  ELECTRIC  TRANSFORMER  CO.  (Lt6.)— According  to  return 
I..  Ajiiil  L'  .  iialal  i^  CJtirMKKi  in  i\  shares  (lO(MH)O  preference).  til,9.S8 
I'l.  f.'i'.  II..     III. I   s,"..l:is  onlinaiy  shares   lak«-ii   ii|).      tl    l)er  share  called 

ii| ■>■-', Tilt  pieteniiee  and  9,."r_'ll  onhuai'y  shares,  and  7s.  fid.  per  share 

14  ordinary.  £62',2tlS.  Ss.  paid  thereon.  £15.  12s.  6d.  paid  on  25  shares 
forfeited.  £85,(7S  conf^idered  as  paid  on  tfio  remainder.  Xforfgages  and 
charges  :    Jlil. 

BRITISH  INSULATED  &  HEL8BY  CABLES  (LTD.)— Tlie  return  to 
April  5  gives  capital  as  £1,000, ihiii  i,,  lOO.IXlO  prefei'ence  and  100.000 
ordinary  shares  of  £5  each.  .\li  shari'S  taken  up.  £5  per  share  called 
up  on  74.470  preference  amd  4<l.l^l^.">  ordinary.  £572,675  |)aid.  £427.325 
consideriul  a«  prtid  on  25.,'Vt<>  preference  and  .'>9.9:?r)  Ot'dinacv.  MorlgBges 
and  charges  :    £700,(»l«». 

BROMPTON  tB  KENSINGTON  ELECTRrClTY  SUPPLY  CO.  (LTD.)— The 
cn|iil  d  111  return  to  .\prii  I  is  t.lOH.iKill  in  C5  sliaivs  (20.(XtO  pivferenee). 

(1,1)117   |in-ference  and  33,993  or.l ry  shares  taken  up.     Vt  per  sharts 

called  up  on  6,007  preference  iinrl  32.993  ordinary  shares.  tl'.tTi.OIK)  paid. 
£5,U0f»  conniHtrcd  as  paid  on  l.fK^  ordSntfry' shares.  .M'orfga'ges  an* 
charges  ;   Xi|. 
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CHELSEA  ELECTRICITY  SUPPLY  CO.  (LTD.)— According  to  retur  n  to 
March  2.5,  capital  id  t;400.oi.iii  in  74,000  ordinaiy  and  6,000  preference 
shares  of  £o  cacli.  40.43(1  in\liiini y  and  6,000  prcfi.Tcnce  shares  taken  up. 
£5  per  share  called  up  on  37,770  ordinary  and  6,000  preference;  £218,850 
paid;  £58.330  considered  as  paid  on  11,666  ordinary.  Mortgages  and 
charges,  £175,000  debenture  stock. 

COUNTY  OF  LONDON  ELECTRIC  SUPPLY  CO.  (LTD.)— According  to 
roturu  to  Marcli  211  capital  is  l.OHO.OUO  in  sii.OOO  preference  and  80,0000 
ordinary  shares  of  £10  eaoli.  i)5.o0i)  jir.  fcrence  and  65,000  ordinary 
shares  talcrimi..  tl.:>iiO.MlJL»  pud.  Mortgaj-^s  and  charges  :  £1,000,000. 
EASTERN  &  SOUTH  AFRICAN  TELEGRAPH  CO.  (LTD. )— In  return  to 
May  21)  capital  i^  iCOU.ODO  in  £10  sliaivs.  All  .shares  taken  up.  £600,000 
Daid.      Mortgages  and  charges  :    Xil. 

'  JIETROPOLITAN  ELECTRIC  SUPPLY  CO.  (LTD.)— The  capital  in  return 
to  March  30  is  £1,500,000  in  2'J0,000  ordinary  and  100,(300  preference 
shares  of  £5  each.  300,000  ordinary  and  76,121  preference  shares  taken 
up.  £5  per  share  called  up  on  195,036  ordinaiy  and  76,121  preference. 
£I.3ti0.2S5  paid.  £20,320  considered  as  paid  on  4.064  ordinary.  Mort- 
;,i-cs  and  charges  :   £628,000. 

'  NORTHAMPTON  ELECTRIC  LlCfST  «  POWER  CO.  (LTD.)— According  to 
nil  to  Marcli  11,  capital  is  £150.000  in  10  "A"  and  149,990  "B" 
1.3  of  £1  each.  10  "A,"  78,500  '  B  "  ordinary  and  31,490  "B" 
i-renee  shares  taken  up;  £110,000  paid.  Mortgages  and  charges, 
-.165. 

.  ORTHWOOD  ELECTRIC  LIGHT  &  POWER  CO.  (LTD. )— In  return  to  March 

apital  is  £30,000  in  £1  shares  (15,000   jireference)   12.507  ordinary 

!  6,880  preference  shares  taken  up.     £1  per  share  called  up  on  8,282 

nary  and  6,880  preference  share.s.     15,162  paid.     £4,225  considered 

paid  on  4,225  ordinary  shares.     Mortgages  and  charges  :   £4,625. 

OLDHAM,  ASHTON  &  HYDE   ELECTRIC  TRAMWAY  ( LTD. ) —.According 

to  return  in  April  5  capital  is  iliiii.iiDii  in  tl  nIiuI'  <  i.'iii.niH)  preference). 

All  shares  taken  up.     £100,nuo  paid.     .Mortgages  and  rl.ar^es  :   £47,000. 

OXFORD  ELECTRIC  Cp.  (LTD.)— In   return   to   JIarch    19,   capital   is 

£17.'),0(io  in  £5  shares  (15,000  preference).     20.000  ordinary  and  11,000 

pre.  ferciice  shares  taken  up.     £5  per  share  called  up  on  13,?00  ordinary 

and   10,000  preference  and  £1   per  share  on   1,000  preference  shares. 

£118,550  paid  (including  £1,550  paid  on  310  ordinary  shares  forfeited). 

£34,000  considered  as  paid  on  6,800  or4inary  shares.     Mortgages  and 

charges  :  £.5<J,000. 

SIMPLEX  CONDUITS  (LTD.)— The  capital  in  return  to  March  23  is 
£100,000  in  10,000  preference  shares  of  £5  each  and  50,000  ordinary 
shares  of  £1  each.  10,000  preference  and  40,000  ordinary  shares  taken 
np.  £5  per  share  called  up  on  the  preference.  £50,000  paid.  £40,000 
considered  as  paid  on  the  ordinary.     Mortgages  and  charges  :  Nil. 

MORTGAGES  AND  CHABGES. 

;;RITISH  SHERARDISERS  (LTD.)— Debenture  dated  .fune  10,   1915,  to 
I'-  £600,  charged  im  ciirii|:)iiny's  property,  pres.ent  and  future,  in- 
iing  uncalled  capital.     Holder:   W.  J.  Halsey. 
CARVILLE  SITE   &  POWER  CO.  (LTD.)— Issue  ou  .June   18,   1915.   of 
£10,000  dulx-ntures,  pari  of  series  of  wliich  particulars  have  been  filed. 

GENERAL  CABLE  MFG.  CO.  (LTD. )— Debenture  dated  .June  24,  1915 
to  secure  £1.000,  charged  on  company's  undertaking  and  property, 
present  and  future.     Holders  :  Aubert,  Grenier  &  Co. 

RECEIVERSHIPS. 
BUBNOS  AIRES  PORT&  CITY  TRAMWAYS  (LTD.).— Xotice  of  Hppoint- 
meiit  of  Sir  Wni.  I'lendcr.  ."i.  l.niid.in  Wall-liuildings,  E.C.  as  receiver  and 
mana,Lier  by  ord.-r  of  Conit  dated  .lui,.-  Is.  1915,  ha.s  been  tiled. 

NORTH  EASTERN  ELECTRIC  SMELTING  CO.  (LTD.)  (118,843).—!!:.  H. 
Clogg,  107,  Wool  Exchange,  E.C,  ceased  to  act  as  receiver  or  manager 
on  April  21,  1915. 


CITY  NOTES. 


MEMORANDA  (July  ').— Bank  rate  5  per  cent,  (since  Aug.  8,  1914. 
ODn.soIs  65.  Consols  Pay  Day  Aug.  n.  Stocka  and  Shares  Ticket 
D»ys  .July  13  and  28.     Pay  Days  .July  14  and  29.  Price  of  silver,  22  [J d. 

\LCUTTA  ELECTRIC  SUPPLY    CORPN.  (LTD.)— The  number  of  units, 

1'.  eoiisiiMier.,  diirinu  Hie  foiii   \\';Uh  ended  May  28  were   1,9IU,829 
.red  with  I,I25..V.)3  iiiiils  in  I  lie  loricspoiirljng  four  weeks  of  1914. 
STERN  EXTENSION  AUSTRALASIA  &  CHINA  TELEGRAPH  00.  (LTD.) 
.ieiv,,t  on  this  eompany'.'i  4  per  ei'nt.  iijorlgai;e  debenture  stock  for 
ilfyear  (-nding  .July  31, due  on  Iho  lut  pro.v.,  will  Ije  paid  by  warrant 
'••"■i.  .(  ne.\t.     'j'hc  4  per  cent,  mortgage  deijcnture  stock  re^jistcr  will 
wd  from  the  28tb  to  the  3Ut  iiwt.,  inclusive. 
SOOAR  ALLEN   &   CO.    (LTD.)— The   directors  recommend  a  divideml 
*"»tlie  oi.lnmiy  shares  of  10  jier  cent,  per  annum  and  a  bonus  of  2J  |)er 
">nt.for  tlie  yeariiided  March. 

•iECTRICAL  &  INDUSTRIAL  INVESTMENT  CO.  (LTD.  tc  REDUOBD.)  — 
'I.v  'I  Mr.  .Iiistiee  ^'outiger  will  hear  a  petition  to  eoiilirin  a  resolution 
'iiie  (lie  capital  of  this  enrn|pany  from  £100,00(1  to  £200.000. 
'EOTRICAL  FINANCE.— In  the  "  Investors' Guardian  '  for  .July  3.  the 
111  I  ".-It  ion  (as  di.selosed  by  the  diitectors'  report  and  account*)  of 
hI  le.i.ljng  cleetrieal  iindertakini/s  of  thi^i  eoiintrv  is  discusstid   by 


writers  expert  in  the  dissection  and  criticism  of  directors'  financial  state- 
ments.    The  companies  which  come  under  review  are  : — 

(1)  Marconi's  International  Marine  Communication  Co.,  Ltd. 

(2)  General  Electric  Co.,  Ltd. 

(3)  Consolidated  Electrical  Co.,  Ltd. 
H)  Crompton  &  Co.,  Ltd. 

(5)  J.  G.  White  &  Co.,  Ltd. 
The  "  Investors'  Guardian "  is  an  old-established  publication  which 
makes  a  special  feature  of  dealing  fully  and  critically  week  by  week  with 
the  financial  results  of  Joint-stock  undertakings.  Tlie  excellent  field  of 
investment  which,  in  normal  times,  the  electrical  joint-stock  companies 
offer  makes  such  ample  reviews  of  their  financial  position  a  useful  guide 
to  investors. 

KAMINISTIQUIA  POWER  CO.  (LTD.)— The  directors  have  declared  a 
dividend  of  I .!  per  cent,  on  the  common  stock  for  tlie  quarter  ending 
July  31. 

NEWCASTLE-ON-TYNB  ELECTRIC  SUPPLY  CO.  (LTP.)— The  directors 
have  dceideil  to  pay  an  interim  dividend  of  2.1  ])er  cent,  on  the  ))referenco 
shares,  but  the  nuestion  of  an  interim  diviiLnd  on  the  ordinary  share 
capital  has  been  |)ostponed. 

RAILWAYS  AND  THE  NEW  WAR  LOAN.— The  Great  Central  and  Great 
Western  P>ailvvay  Companies  have  made  arrangements  to  facilitate  sub- 
scriptions by  their  employees  to  the  new  4i  per  cent.  War  Loan,  and 
thus  enable  the  smallest  investor  to  acquire  this  excellent  (jovernment 
Stock  upon  the  same  terms  as  the  capitalist.  Upon  the  subscriptions 
reaching  £5,  or  multiples  of  £5  the  sum  can  Ije  converted  into  War  Loan 
Stock,  and  the  neees.sary  stock  certificate  will  tluni  lie  isisued.  This 
effort  on  the  part  of  these  two  leading  Railway  Companies  to  encourage 
thrift,  and  directly  benefit  the  Country  is  very  commendable,  csiiccially 
when  it  is  borne  in  mind  the  number  of  trained  men  who  have  already 
been  released  for  active  service. 

ST.  JAMES'  6  PALL  BJALL  ELECTRIC  LIGHT  CO.  (LTp.)— An  interim 
dividend  at  the  rate  of  7  per  cent,  jier  annum  on  both  preference  and 
ordinary  shares  has  been  declared  for  the  half-year  ended  June  30,  pay- 
able Aug.  7.  The  transfer  books  will  be  closed  from  Julj'  24  to  Aug.  6 
inclusive. 

SOUTH  AMERICAN  LIGHT  &  POWER  CO.  (LTD.)— The  directors  recom- 
mend a  dividend  of  5  per  cent,  (less  tax|  for  the  past  year,  after  writing 
off  £1..')(J0  (or  debenture  issii.-  expenses  and  eanying  forward  £398. 

TELEGRAPH  CONSTRUCTION  &  MAINTENANCE  CO.(LTD.)— The  directors 
have  declared  the  usual  interim  dividend  of  12^.  per  share  or  5  per  cent, 
per  annum.  The  transfer  books  of  the  company  are  closed  from  the  5th 
to  the  15th  inst.  inclusive. 


ELECTRICAL  COMPANIES'  SHARE   LIST. 

What  were  known  as  "  official  quotations  "  are  not  now  issued,  but 
we  give  below  the  latest  prices  at  which  actual  transactions  took  place 
on  ot  before  Wednesday,  .July  7.  The  greatest  care  is  taken  in  compiling 
these  figures,   but  the  difficulty  of  verification  is  now  much  increased. 

ji   Last  i       Prict,  Ratb  rx. 

llDivr-  NAME.  |       Wrt!       percent      Dividend 

(3   DEND  1      July  7.     Yielded.         ""*• 


Electricity  Supply. 

Bournemouth  &  Pcole  E.L.  Ord 

Do.    4J%C'jm.  Pref 

10     6%     Do.    6%  Cum.  2nd  Pref 

5    10%    Brampton  &  Kensington  Ord 

St.    4%     Central  Elec.  Supp.  G.  Deb.  St 

St  i  4%     Charing  Cross  West  End  &  City  Debs... 

5l  2/3       Do.    4i%Pref. 

5  5%       Do.    Ord 

10   9%  '  City  of  London  Elec.  Lt  Ord 

10   6/0  1    Do.    6%  Pref 12» 

St.  I  5%       Do.    5%  Deb. St I        llOt 

10   7%     County  of  London  Ord 

10   6%        Do.    6%Prof 

St.    4k%|      Do.    2nd  Deb 

St.    41%    Edmundson's  Elec  Supp.  4J%  Debs.., 
Kensington  and  Knightsbrldge  Ord.  . . 

Do.    Deb.  St  

London  Elec.  Supp.  6%  Pref 

Do.     4%  Mort.  Debs 

Metropolitan  E.  Supp.  Ord 

Do.     l3t  Nlort.  Deb 

Midland  Elec.  Corpn..l5t  Mort.  Deb.  St 

. .    b%     Newcastle  &  Dist.  E.L.  6%  2nd  Dbs  . . 

St     5%     Newcastle- 'on-TyneE.S.5%2dMtDb.Sl. 

11  6%     North  Metropolitan  E.  P.  Supp.  6%  Pref 

St    5%  ,'  South  l-ondon  E.&  1st  Mort.  Debs.    . 

St  41%  I  Urban  Elec.  Supp  41%  Db.  St    

1    5%     WatloHeit&CasElec.Gon. Stations. 

5  9%     Westminster  E.S.  Corp.  Ord 

5i  41%      Do.    41';;,  Cum.  Pref ., 

I         Electric  Railways  &  Tramways. 

St  I  5%     British  Ele:.  Tr.ictlon  5%  Debs , 

St  i    6%      Do.     6%  Cum.  Pref 

St.    4%  Central  London  Guar.  Assented  Ord.  . . 

St  !  4%  Do.        do.        Assented  Def.  Ord.  .. 

St.    4%     City  &  S.  London  Deb 

St,  5%  Do.    Pref.  18%    .... 

10   5|%!  Lanarluhlre  Tramways 


91i 
91J 
101 

J* 
1311 


II 
97 
801 

7i 
86 

5>'t 
861 

94A 
99t 
981 
100 

,lt 
851 

T 

791 
70 
73 
76^ 
84 


£  9.  d. 
7  2  8 
4  15    8 


4     8    5 

4  15  10 

I  S  10  10 

6    5  0 

6    9  1 

!  4  17  0 

4  10  1 1 
6    7  3 

5  9  1 

4  12  9 

5  13  3 

6  4  2 
4  13  0 

I  5  19  3 

4  11  II 

I  S  13  7 

4  IS  3 

I  5    1  0 

6    1  10 


7  12  9 
6  8  6 
4  19    8 


London  Electric  Ry.  Ord., 
Do.      '■  ~ 


J  Debs 

Motropolltin  Ry.  Con.  Ord 

Do.    31%  Prcl 

Do.    31%  Convertible  Pitl. 

Do.    31%  A  Debs 

Do.     3}%  Debs 

Meb^poMtat.  DIst  Ry.  Ord... 

Do.    4%  Prior  Lion    


?5/ 


4  IS 
'  6    5 

5  17 

5  0 

6  7 
4  14 
4  19 
4  10 
4  14 
4    4 


Mar,  Sept 
Feb,  Aug 
Fob  Aug 
Mar,  Sept 

Jan,  July 

Aug,  Feb 
Fob,  Aug 
Mar,  Jly 
Jun,  Dec 
Mar.  Sept 
Feb,  Aug 
My,  Nov 

July 
Fob.  Aug 
Jan,  Jly 

Jan.Vly 
Mar,  Aug. 
Jan,  hy 

Jan,  Jly 
Mar,  Sept 
Mar.  Sept 

Apl,  Oct 

Jan,  Jly. 
Apl,  Oct 

Mar,  Aug 
Mar,  Sept 

Jan,  Jly, 

Apl,  Oct 
Feb,  Aug 


May.  Not 
Feb.  Aug 
Feb,  Aug 
Jan.  July 
Mar.  Sept 
Jan,  Jly. 
Feb,  Aug 
Fob,  Aug 
Feb,  Aug 
Jan,  July 
Jan,  July 
Feb,  Aug 
May.  Not 
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ELECTRICAL  COMPANIES'   SHARE   USV^-Oontinued. 


PriM, 
Wed, 
July  7. 


1      Ratb 

'  PER  CBHT. 

Yielded. 


Electric  Railways  and  Tramways 


St. 

4% 

1/0      .. 

St.    6%  i 

..    6%  1 

••    ♦*% 

5  6% 

1  1/93 

1    1/0  i 

100   5% 

1 7;<i- 

5!  15% 

Ji  3/0 

1    6% 

,2  7t% 

100.  6% 

St.J  4% 

f  15% 

5;  2/6 

115% 

1    6% 

5 

1 

6% 

St 

il 

10;  6% 

5  20% 

S,  2/3 

St    41% 

10 1  5% 

101  5% 

lOo'   4«^ 

12  36A) 

lOOi  4% 

71% 

1;  6d. 

St    4% 

100   Ai\ 

lOo'  5% 

St  1  30/0 

St    30/0 

St    4% 

10    5% 

10    10/C 

5    5/0 

IC 

4% 

cont. 

Men-opolitar.  D'st.  Ry.  4!%  First  Pref  70 

Do.    6%  Perp.  Debs 12|f 

Do.    4%  Debs °5i 

Do.     4%  Debs.  (1903-5) 87i 

Do.    4%Guar.Stock '•'i 

Underground  E.  Rys.  of  London  Shares.  1  A 

Do.    AOrd ft 

Do.     6%Inc.Deb5 107t 

Do.    6%  Inc.  Bds.,  with  coup.  15 

Do.    41%  Bds 

Yorkshire  W.  Riding  Ord 


4  12  8 
4  10  8 
4  II     7 


Do.     Pre 

Electric  Manufacturing,  &c. 

Babcock  &  Wilcox  Ord ••  • 

Brit  Aluminium  Ord 

Do.    Prior  Lien  Debs 

Do.    6%  Pref 

Brit.  Insulated  StHelsby  Ord 

Do.    6%  Cum.  Pref • 

British  L.M  .Ericssion  M  fg.  Cm.6%  Pref. 
Brit.  Westinghouse  Pref 

Do.    6%  Prior  Lien  Debs 

Do.    4%MortDeb.  St 

Callender's  Cable,  &c.,Co.  Ord 

Do.    5%  Pref 

Castner  Kellner 

Dick,  Kerr  &  Co.  6%  Pref 

Edison  &  Swan  U.Elec.Lt  A.  £3  pd 

Elec  Construction  Ord 

Do.    7%  Cum.  Pref 

Do.  4%  Debs 

General  Electric  6%  Pref ....-• 

W.  T.  Henley's  Telegh.  Wks.  Go.  Ord. . 

Do.     4i%  Cum.  Pref 

Do.     4i%  Db 

India  Rubber,  G.  P.  &c,  Ord : .  ■ 

Do.  Pref. 


96t 

i 

4  fit 

2i 

1* 

931 1 

i 
lU 

lA 

i-B 

lOOi 

73 

11 
5t 


69i 

9li1 
14i 

4i 


98 


,j  Debs 

Telegh.  Con.  &  Main.  Co 

Do.    4J%Debs 

Vickers  Ord 

Do.     5%  Pref 

Do.     1st  Debs 

Do.    4i%  2nd  Debs 

Telegraphs. 

Amazon  Telegh.  Co.  5%  Debs. 
Anglo  American  6%  Pref.  Ord. 

Do.    Def.  Ord 

Commercial  Cable  4%  Debs. . . 

Cuba  Submarine  Ord 

Do.     10%  Pref 

Direct  Spanish  10%  Pref 

..„  I  Direct  United  States 

St     65/0    Eastern  Tel.  Co.  Ord '       123 

St   17/6  I     Do.    3J%Pref i         71 

St     4%  1     Do.    4%Debs 80 

St  I  4%  !  Eastern  Extension  Tel.  Co.,  4%  Debs...         84 

lOi  7%       Do.    Ord 

10   22%'  Gt.  Northern  Tel.  Co.  Ex  Coup.  7 
25  13%  ;    Indo-European  xd  and  bonus 


,,  2/3 
.i  "** 
10    iJd. 

!9  6% 

3/0 
4% 
4i% 

$2 
5% 


St 


Marconi's  Wireless  Tel.  Co, 
Do.    7%  Pref 

West  India  &  Panama  Ord 

Do.     1st  Pref 

Waslem  Telegh.  Co 

Do.    4%  Deb.  St 

Western  Un  ion  50  yr .  Bds. 

Telephones. 

American  Telephn.  &  Telgh.  $100  Cap. 

Cuban  Telephn.  Co.  5%  Bds 

Monte  Video  Telephn.  Ord   

4}%    Ne-«  York  Telephone  41%  Bds 

10%    Oriental  Telephone  Ord.  (ex  bonus)    ., 

4%       Do.    Db.  St - 

4J%.  Telephn.  Co.  of  Egypt  Db.  St 

United  River  Plate  Ord 

Do.    5%  Cum.  Pref 

Do.    Deb.  Stk. 

Financial  and  Investment. 

10]  6%  I  ClobeTelegh.  &Trust 

lO!  eo^       Do.    6%  Pf 

00^  5%  I  Mackay  (Companies' Common 

..I  4%  I     Do.     SlOOPref    

00|  6%  I  Submarine  Cible  Trust  Certs 

Colonial  and  Foreign  Railways,  Tramways 

AneloArpentine  Trams.  5%  Debs 1 

Do.     41%  Oebj 1 

Do.     4%  Debs 

Do.    51%  htPref 

Do.    5j%  2nd  Pref 

Brazilian  Traction  Ord 

Do.    6%  Pref I 

Brisbane  Trams  Ord 

Do.    5%Cum.  Pref 1 

St    41%    British  Columbia  41%  Con.  Debs ! 

5  9»  %    Calcutta  Elec  Trams.  Ord \ 

Havana  Elec  Ry.  5%  Bds 

M.idra3  El»:.  Trams  6%  Cum.  Pref.   . .  | 

Manaos  Trams  5%  Debs 

Mexico  Trams  Common  St  

Do,    5%  Bds    

Montreal  Street  Ry.  4|%  Debs.  (1922) . . 
Rio  de  Janeiro  Tram,  L.  iP.  50  yr.  Bds 
Toronto  Railway  Co.  4J%  ais 


St 


5% 

41% 


991 

95t 
101 

2H 

72it 
8H 

15i 
7i 
6i 


5  12     1 

8     4     5 

4  13    9 

6  116 

5  17    I 

4  14    9 

5    8    3 

6  15    2 

6  14  !0 

4  15    5 

5  12  11 

8     5    6 

5  19    8 

5    9    4 

6  16    4 

5    0    0 

5    3    3 

10  13    4 

9    2  10 

7    0    0 

S  15    4 

1 

5  17    2 

7    0    4 

5    0    0 

4  M  10 

t 

5  17    3 

5  15  11 

4     1     8 

7    8  10 

5  18  10 

6  19  6 
5  10  9 
5  13     6 


4  14 

5  19 

6  12 


Hi 


St.  5% 
St.  4i% 
St!  4% 
5i  2/9 
5  2/9 
100,  $1| 

loo;  ill 

5  Ilk 

41°/ 

3    6% 
100|  5% 


100 


S: 


81 

I2At 
83t 
9SJ 

1261t 


943 

It* 
86Jt 
88t 

5i 

4. it 
90t 

9«t 
llAt 


1251 


E2!t 

781t     1 
4it 
31it 

51 

87  J 


881 


34i 
57 
lOOi 

761 
95t 


6  12    5 

4  15     1 

5  3  11 


5  14 
4  15 
,  &C. 


U  15 
6  16 
5  14 
5    2 

5  13 

6  17 
5  13 


■BTAI  PRICES. 

Messrs.  J  B.  Gamham  i  Sons,  132,  Upper  Thames-street,  London,  E.C.,  quote  under 
date  Ju'y  7,  the  following  as  the  present  basis  prices  of 
New  Metals,  per  lb. 


Colonial  and  Foreign  Electric  Supply,  &c. 


5!  3/0  1  AdBUIHii  Elec.  Supply  (.;„  Pref.. 

it '  .V';.       I,       ',■;,  oo'M 

13  i     ."..  li.  T  6%  Pref. 

5  ■  a  Corp.  Ord  . . 


jL^I  5»%      I  . 


"1 


7  12 
4  17 
4  18 
4  18 


Ibi  dlTldend  or  Intaraet 


Feb,  Aug 
Jan,  July 
Jan,  July 
Jan,  July 
Mar,  Sept 


Mar.  Sept 
Mar,  Sept 
Jan,  July 
March 
Jan,  Jly 

Apl.  Oct 

Mar 
Jan,  July. 
Jan.  July 
Aug,  Feb 
Jan,  July 
Mar,  Sep 

April 
Apl,  Oct 
Jan,  July 
Jan,  July 
Feb,  Aug 
May,  Nov 

Sept 
Feb.  Aug 

May 
Jan,  July 
Jan,  July 
Jun,  Dec 
Feb,  Aug 

Jun,  Dec 
Feb,  Aug 
Apl,  Oct 
Apl.  Oct 
Mar,  July 
Jan,  Jly 
May,  Aug 
May,  Aug 
Jun,  Dec 
Jan,  Dec 

Jan,  July 
Fb,My,Aug.N 
Fb.My.Aug.N 
Ja.Ap.Jly.O 
May,  Nov. 


Ja,Ap,Jly.O 
Ja.My.Jly.O 
Ja.My.Jiy.O 

May,  Nov 

Feb,  Aug 
Ja,  Ad.JW.O 
Ja,  My,  Jly 

Mayj  Njv 
April 
July 

May.  Nov 

May,  Nov 
Mr.Jly,O.Dec 

Jun,  Dec 

May,  Nov. 

Ja.Ap.Jn.O 

Jan,    Jly 

Nov. 
May,  Nov 

Aol,  Oct 

Jan,  July 

Jan,  July 

Apl,  Oct 

Jan,  July 

Jan,  July 

Sp.Dc.Mr.Jn 
Sp.Dc.Mr.Jn 
Ja.Apl.Jly.O 
Ja,Ap,jiy,C 
Apl,  Oct 

Jun,  Dec 

Jan,  July 

Jan,  July 

Jan,  July 

Jan,  July 

Fb,M,Aug,N 

Ja,Apl,Jly.O 

May 

May,  Nov 

Mar,  Sep 
Feb,  Aug 

Jan,  July 
Fb,M,Au(!-.N, 
Mar.  Sep 
Feb,  Aug 
Jun,  Dec 
Feb,  Aug 

Mar.  Sept 
Jun,  Dec 

May,  Nov 
Mar,  S<!pt 
Ja,Apl,Jly,0 
June.  Dec 
Apl.  Oct 
Jan,  July 
Ja.Apl.Jly.O 
Jan,  July 
May,  Nov 
Jan,  July 
Jan.  July 


Solid  Drawn  Brass  Tubes. 

Solid  Drawn  (xjpper  Tubes  ....« 

Brazed  Ckjpper  Tubes   _ 

Brazed  Brass  Tubes .„ 

Brass  Wire _ 

Copper  Wire  .__ 

Rolled  Brass 
Brass  Sheets 


14}d. 
14td. 

~  16d. 

_  UM 

-_  Hid. 

..._...._  Htd. 


per  ton. 
Aotbnonr  .,-  —  —  -»....  £122  0  0 
English  Lead... .^ .„_     £25    5    0 

Old  MbtaUi  per  ton . 

Clean  Scrap  Copper _  £76  0  0 

Braziery  C>)pper  Scrap •  £71  0  0 

Clean  Scrap  Brass £59  0  0 

Old  Lead    £22  0  0 

Old  Zinc ,  £65  0  0 

Hollow  Pewter £120  0  0 

Black  Pewter £85  0  0 

Gun  Metal ....  _ £64  0  0 


per  ton. 
tapper  Sheets  _„_..„_  £110  0  0 
Spelter £105    0    0 

Mr.  A.  Joseph,  Earl-street,  London-road,  Southwark.  London.  SB.,  quotes  under  date 
J.;!/  6,  the  following  prices  of  Scrap  Metals; — 
per  ton. 

Aluminium  Cuttings    £66    0    ( 

Clean  Mixed  Brass    ._    €58 


Clean  Copper £68    0 

Braziery  Chopper £62    0 

Gun  Metal £62     0 


per  ton. 

Old  Lead £20  10    ( 

Tea  Lead £18  10    ( 

Hollow  Pewter £120    0    C 

Shaped  Black  Pewter £85    0    C 


ELECTRIC  TRAMWAY  &  RAILWAY  TRAFFIC  RECEIPTS. 


Inc.  or  dec.  moo»»oatb.  _ 

1        (a)         No.  of  I   Amount  I'nc.ordec 
I  Iweeks.l  A^no™*  |        (a) 


Aberdeen (>}rporatloB  ... 

Anglo-Argentine 

Ashton-under-Lyne 

Ayr  (Corporation 

Bath  Electric  Trams,  Ltd 
Birkenhead  Cxsrporation . . 
t  Birmingham  Corporation. 
Blackburn  Corporation  . . 
Blackpool  Corporation  . . 
Blackpool  and  Fleetwood 

Bolton  (Orporation 

„  ,,  ( Trams 

Bournemouth....-^  Buses 

Bradf<  ra  Ckirporation  .... 
Brighton  Corporation 

Bristol  Trams  {g'ljest&c. 
Burmah  E.  Trams  &  Ltg. 
Burnley  Cxirporation    .... 

Burton  (Corporation 

Bury  (Corporation 

Calcutta  "Tramways  (Co.  .. 

Camborne-Redruth   

Cardiff  (Corporation 

Cork  Electric  Trams  (Co. . . 
Coventry  (Corporation     . . 

Croydon  (Corporation 

•Derby  (Corporation 

Dover  (Corporation 

Dublin  &  Lucan  Railway  . 
Dubhn  United 

Dundee  (Corporation 

East  Ham  Council 

Exeter  (Corporation 

Glasgow  (Corporation 

Glossop  Trams 

Gloucester  (Corpn 

,,  ...     ,,  /Trams 

Halifax  Corpn.  ••■[Buses 

Hastings  Elec.  Trams  L.O. 

HuddersSeld  Corpn 

Hull  Corporation 

lIloidDistrict  Council... 

Ilkeston  Corporation 

Ipswich  (Corporation  .... 

IsleofThanettCo 

Kilmarnock  (Corporation . 

Lanarkshire  Trams  (Co.  . 

Lancashire  United   

Leeds  (Corporation   

Leicester  (Corporation 

Leith  (Corporation  

Lincoln  (Corporation 

Liverpool  Corporation    . . 

UandudnoSiColwynBayR 

London  C>3unty  (Council  .. 

Low«tott Corporation  ... 

M  .111:  tine  (Corporation. . . 

ManctitsterCorpoiatlon  .. 

Nelson  (CorporaUon 

Newcastle-on-Tyne  (Corpn 
Newport  (Mon.)  (Corpn — 
Northampton  (Corporation 
Nottingham  Corporation 

Oldham  (Corporation 

Portsmouth  (Corporation . 
Preston  (Corporation  .... 


June    30 
July       1 


June 
July 


June     30 


June  25 

July  3 

June'  30 

July  2 

June  30 

July  3 


June    30 
July      3 


June  2b 

July  2 

Juno  23 

July  I 


1,733 

48,158 

486 

414 

1,452 

1,319 
2,190 
1,236 
2,955 
1,922 
31 
6,381 
1,201 
4,945 
5.426 
r4,037 
1,758 


962 
1.987 
1,107 

'317 

6,834 
1.379 
1,326 
389 
22,566 
134 


1.024 

2,76J 

3.048 

702 


179 
2,009 
2,041 
9,253 
3.238 

BOb 

136 
13,776 

416 
41,897 


idalo 


Rothcrham  CorporaUon  . . 

SaKord  (Corporation 

tShcrtield  (Corporation 

Southampton  (Corpn 

l>outhend  (Corporation .... 

Sjutli  Shields   

at'lybdgo.Hyde.Sic.Jt  B. 
Sunderland  (Corporation  . . 

Sunderland  District     

Swindon  (CorporaUon  .... 

Tyncsldo  Tram  Co 

Wallasey  (Corporation  .... 

WalsallCCorporaUon  

V;..lth..ni.,tow 

Warrington  Corporation . . 

West  Ham  (CorporaUon. . . 

Wigan  Coriwration     .... 

Wolverhampton  oorpn... 

Yorkshire  W.R.  Trams  . . . 


4 

£ 
7,908 

26 

,332,691      - 

14 

6,791      - 

7 

2,620     - 

14 

18,443 

14 

18,401 

13 

17,601 

2b 

12,842 

14 

36,338 

13 

27,280 

13 

305 

13 

83,190 

14? 

14,467 

26 

119,585 

26 

120,868 

14 

36,409 

14? 

19,007 

2b 

Rl,717.806 

26 

3,522 

870 
4.778 
2,713 
3,48C 

-  274 
U 

1,5« 
1.21', 
1,84; 
22,32: 
r45,8» 

-  1,71' 

-  "621 


July 
June 
July 
Juno 
July 


June 
July 


177      -         27 
6,412  I   +    1,182  I 

'825 
4.581 
2,236 


977 
1,772 
il,l26 
5.332 
8,655 
1,473 
737 
884 


196 

828 

".,392 

781 

950 

469 

3,080 

1,552 

1.090 

1.S42 


12,633 
13,102 
23,034 
14,240 

3',718 
156,726 

8.902 
17.908 

5,067 
107.500 


29.625 

660 

21.922 

36,788 

41,3t3 

8.896 

1,681 

6,965 

12,900 

1,192 

48,171 

43,375 

121,670 

78,075 

5.580 

1  868 

328,629 

8,065 

485.863 

6,560 

2,878 

244,724 

2,408 

84,066 

10,163 
48,936 
33,723 

12',395 
23,668 
14,502 
72,480 
124,067 
18,870 
10,528 
9,858 

19,993 
19,235 

2,584 
14,343 
17.199 
18,520 
12.544 

5.888 
41,075 
20,182 
14,318 
41.544 


+ 
t4 


(a)  These  comparisons  are  with  the  corraspondlng  period  last  year.      *  Part 

t  Includes omnlhiuM.  *<:.  J  Minus  2  days.  |Mlnu»3de»»'  III 

1  Plus  2  days.        ••  (Comparsd  with  one  weok  more  last  year. 
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:n  o  T  E  s. 


"he  Testing  of  Electrical  Porcelain. 

To  the  testing  of   electiical   porcelain    every  attention 

last  be  given  by  tho.se  responsible  for  the  design,  construc- 

ion   and   maintenance  of  extra-high-tension   transnlission 

nes.     The  revenue  of  a  power  supplv  company  depends 

pon  continuity  of  supply,  and  the  latter  is  determined  by 

le  proper  performance  oi  the  line.     A  breakdown  of  the 

ne  is  generally  a  much  more  serious  matter  than  the 

liluic  of  a  generator,  and  as  a  rule  it  is  more  difficult  to 

rotcct  the  transmission  line  than  other  parts  of  the  system. 

order  to  minimise  the  risk  of  breakdo\VTi,  it  is  necessary 

test  the  insulators  under  the  same  conditions  which  cause 

liein  to  fail  in  actual  operation,  and  to  test  them  in  position 

i<l<T  these  conditions  at  regidar  intervals.     In  this  way, 

,id   in  no   other,   Ls  it   possible  to   determine    the  initial 

cto  r-of -safety,    and    to    maintain    the    facto  r-of -safety. 

is  the  common    e.xperiejice    of    engineers   in   charge  of 

!tea-high-tension  lines  to  find  that  when  insulators  have 

'lissed  the  castomarv  tests  the  only  breakdowns  due  to 

ical  causes  are  traceablf  to  high-frequency  discharges. 

'•  discharges  are  due  to  lightning,  or  to  the  abnormal 

'lit ions  brought  about  by  the  opening  and  closing  of 


circuit  breakers,  the  blowmg  of  fuses,  or  other  causes.  In 
the  case  of  lightning,  the  only  limit  to  the  rise  of  potential 
is  that  which  causes  a  discharge  to  earth,  and  in  the  case  of 
switching,  the  voltage  on  the  Ihie  nearly  always  reaches 
double  value.  •  With  partial  resonance  the  potential  may 
rise  to  a  considerably  higher  value. 


Impact  m  mechanical  and  structural  engineering  is  a 
fairly  close  analog}-,  and  research  on  the  subject  has  been 
practically  contmuous  for  nearly  half-a-century.  As  a 
result,  less  importance  is  now  attached  to  the  static  breaking 
strength  of  a  material  than  to  the  behaviour  of  the  material 
imder  suddenly  applied  and  rapidly  vaiying  loads,  and 
various  methods  of  impact  testing  have  been  proposed.  On 
another  page  of  this  issue  we  publish  an  abstract  of  an 
informative  article,  by  Messrs.  Chernyshoff  and  But.max, 
m  which  the  different  methods  of  testing  electrical  porcelaui 
are  compared.  Several  of  the  methods  dealt  with  by  the 
authors  have  already  been  fully  discussed  by  Imlay  and 
Thomas,  by  Creighton  and  others.  To  duplicate  as  nearly 
as  possible  the  effects  of  a  lightning  stroke  Imlay  and  Tho.mas 
were  led  to  try  a  high-frequency  impulse  test.  This  work 
was  followed  by  that  of  Creighton,  who  called  attention  to 
the  availability  of  the  Tesla  coil  for  the  high-frequency 
testing  of  insulators.  Chernyshoff  and  Butman  claim 
tliat  the  direct-current  single-impact  method  which  they 
have  developed  resembles  more  closely  than  au}^  of  the 
other  methods  the  effects  of  a  lightning  stroke.  It  is 
important  to  distinguish  between  the  results  obtained 
by  high-frequency  wave  trains,  such  as  those  generated  by 
an  oscillator,  and  continuous  high-frequency,  as  generated 
by  a  200,000-cycle  alternator.  In  practice  there  is  no 
kno^vn  strain  on  msulators  corresponduig  to  those  induced 
by  continuous  high-frequenc}',  and,  as  pouited  out  by 
Creighton,  there  is  no  reason  for  using  the  high-frequency 
alternator  in  a  standard  test,  mtich  less  so  in  fact  than 
using  low  frcque.icy  as  a  standard  test  for  msulators. 


Electric  Heating  Elements. 

Ix  the  constiiiciinii  of  i-lcments  for  electric  heating  the 
tendency  has  been  to  increase  the  temperature  of  the  wire 
that  is  vLsed,  partly  because  it  is  necessary  to  get  the  element 
into  a  comparatively  confbicd  space  in  many  cases,  and 
partly  because  it  is  desirable  to  use  the  ratliaut  form  of  heat. 
From  every  point  of  view  it  would  be  preferable  to  riui  the 
resistance  wires  at  a  considerably  higher  temperature  than 
is  commonly  employed  even  now,  were  it  not  for  the  diffi- 
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culty  introduced  by  the  gradual  oxidation  of  the  wire. 
This  remark  appUes,  of  course,  only  to  those  cases  iu  which 
the  wire  is  exposed  to  the  atmosphere,  but  more  often  than 
not  this  is  the  case.  An  attempt  to  overcome  this  difficulty 
is  described  bv  Mr.  C.  P.  Ranoolph  in  a  recent  issue  of  the 
'■  General  Electric  Review."  We  give  the  substance  of  his 
article  in  another  column  of  our  present  i.«sue.  This  new 
Uye  of  wire,  which  has  been  developed  by  the  General 
Electric  Co.  of  America,  is  encased  in  a  thin  steel  tube,  and 
the  space  between  the  resistance  wire  and  the  inside  of  the 
tube  is  filled  with  a  special  heat  resistmg  material,  which 
is  packed  in  so  that  it  is  very  hard  ;  consequently,  the  wire 
can  be  rim  at  a  high  temperature  and  is  not  affected  by  the 
atmosphere. 

From  the  point  of  view  of  mechanical  construction  and 
protection,  such  a  method  has  ob^aous  advantages,  but  !■; 
is  clear  that  the  steel  sheath  must  be  at  a  temperature  very 
much  lower  than  that  of  the  wire,  and  that,  if  unprotected 
steel  were  at  a  radiant  temperature,  oxidation  would  set  in  ; 
for  this  reason  the  surface  is  protected  by  a  coating  of 
ahuuuiium  steel  aUoy  if  the  temperature  is  to  be  above 
400°C.  From  the  point  of  view  of  the  ordinarj-  black 
hotplate,  the  construction  that  is  here  outlined  may  be 
a  considerable  advance,  as  it  is  robust,  and  the  wire  can 
simply  be  embedded  by  pourmg  cast-iron  upon  it  when 
suitably  made  up.  On  the  other  hand,  most  of  the  applica- 
tions of  electric  heating  tend  to  be  of  the  radiant  type. 
Even  in  the  case  of  the  liotplate  there  are  many  engineers 
who  consider  that  the  radiant  type  will  displace  the  black 
type  before  so  very  long.  In  the  case  of  ovens,  opinion  is 
probably  in  favour  of  the  radiant  type  of  element  rather 
than  the  black  t^-pe.  Also  in  grills  this  type  is  generally 
used,  and  in  electric  fires  it  becomes  almost  imperative. 
Moreover,  the  new  style  of  wire  is  necessarily  more  bulky, 
and  although  this  may  not  present  a  difficulty  in  the  case 
of  110  volts,  which  is  the  pressure  more  or  less  general  in 
.\merica,  the  thickness  of  the  wire  is  a  matter  of  much 
greater  importance  when  we  have  to  deal  with  pressures 
up  to  200  and  250  volts.  Consequently,  although  we  think 
there  may  be  a  distinct  future  for  this  pailicular  wire  in 
certain  limited  directions,  we  hold  the  view  that  what  is 
required  still  more  is  an  alloy  which  will  not  oxidise  when 
riuining  at  a  bright  red  heat. 


Electricity  in  Farming. 

In  \\\\s  ((iiiutiy  tlii'ie  is  often  a  great  lack  of  elasticity  in 
the  way  in  which  tilings  may  be  done,  the  object  being  no 
doubt  to  preserve  the  riglits  of  corporations  and  individuals 
by  means  of  restrictive  clauses  in  regulations  and  Acts  of 
Parliament.  In  the  United  States  it  is  otherwise,  and  thus 
the  "  Electrical  World  "  is  able  to  give  an  interesting  iii- 
.stance  of  how  four  farmers  within  four  nules  of  the  small 
town  of  f 'andy,  in  Minnesota,  combined  to  obtain  a  supply  of 
electrical  energy  for  lighting  and  power.  It  seem.s  to  Inive 
been  merely  necessary  to  come  to  some  sort  of  understanding 
with  the  supply  comi)aiiy,  the  Citizens'  Light,  Heat  &  Power 
Co.,  ill  order  to  obtain  what  was  required.  Part  of  tlie 
C'oniijany'.H  trBnuinission  is  at  \:\:H»)  volts  and  pjirt  at  2..'500 


vohs.  The  desired  service  was  obtained  by  runnmg  a  four- 
mile  hue,  costing  approximately  £80  each.  Copper-clad 
wire  is  used  for  the  hne,  and  this  is  strung  on  30  ft.  jxiles 
spaced  40  to  the  mile.  The  farmers  each  agreed  to  pay  the 
supply  company  £7.  5s.  per  annum  for  the  service,  plus 
£1.  IGs.  per  month  per  rated  horse-power  of  the  motors  and 
a  further  6|d.  per  unit.  The  average  energv  bill  per  con- 
sumer per  month  is  £1.  6s.  Suuplicity  is  one  of  the  features, 
for  each  farmer  reads  his  own  meter  and  reports  to  the 
company  bj'  post-card,  but  an  inspector  checks  the  meter 
readings  and  inspects  the  line  at  irregular  intervals.  There 
is  no  doubt  something  to  be  said  in  favour  of  hard  and  fast 
rules,  but,  on  the  other  hand,  we  probably  lose  quite  a 
considerable  amomit  of  business  in  this  comitry  through 
not  adopting  a  more  flexible  attitude  at  times. 


Telephonic  Carbon  Contacts. 

Mr.  a.  L.  Cl.\rke  has  made  some  interesting  observations, 
the  most  important  of  which  we  reproduce  in  another 
column,  on  the  resistance  of  carbon  contacts  in  the  solid 
back  transmitter.  Mr.  Cl.\rke  has  dealt  with  steady 
electric  pressures  as  distinct  from  currents  of  telephonic 
frequency,  and  he  finds  that  when  a  pressure  is  applied  the 
resistance  always  rises  first,  in  some  cases  as  much  as  100 
per  cent.,  and  then  usually  falls,  but  more  sloAvly.  The 
general  tendency  is  for  an  increase  in  current  to  be  met 
by  an  mcrease  in  resistance  which  proceeds  to  cut  downi  the 
current ;  similarly  a  decrease  ui  current  causes  a  dimmution 
of  resistance.  On  the  other  hand,  if  the  transmitter  is 
filled  with  oxygen  instead  of  air  the  resistance  first  falls  and 
then  rises.  We  doubt  whether  these  phenomena,  which  are 
doubtless  due  to  a  large  extent  to  the  heating  of  the  contacts 
and  possibly  to  oxidation,  play  an  important  f>art  ui  actual 
telephonic  transnrission,  because  changes  under  speech 
conditions  vary  so  rapidly.  It  may  also  very  well  be  that 
all  these  matters  are  thoroughly  luiderstood  by  those 
organisations,  somewhat  limited  in  number,  which  are 
concerned  with  the  telephone  in  all  its  branches  ;  but  even 
so,  the  investigation  of  these  phenomena  on  fundamental 
lines  is  an  advantage  to  those  who  wish  to  understand  what 
really  takes  place,  and  who  may  be  seeking  to  increase  the 
range  of  the  present  transniitters  and  receivers. 


German-American  Radio  Stations.  Since  the  J'^indon  cable 
was  cut  the  I'luted  States  iiavc  been  relying  on  radio-tele- 
liiajihy  for  most  of  thcii'  tolcuiaphic  intorcourse  with  Germany, 
'i'hc  system  between  Naucu  and  Sayville,  and  that  from 
lbuuiv(M-  to  Tiickerton,  have  worked  successfully  both  by  day 
anil  night  until  about  six  weeks  ago,  .sine*  when  the  warmer 
weather  has  giviMi  rise  to  so  iiiiich  "  .static  "  interh'reiice  that 
messages  cannot  be  received  for  most  of  the  ])eii<>d  of  dayliiilit. 
Though  writers  in  the  dsiily  )iiess  declare  that  the  atniosiilierics, 
being  due  to  the  aurora  hurealis,  will  ])ass  off  in  a  few  woek^ 
experts  say  that  such  cdiulitions  are  normaf  for  the  suiiimofc 
and  that,  con.se(|ueiitly.  uiiiiiti'rruiitcil  cnmniiinication  will  not 
lie  regained  till  the  aiituinn.  This  is  giving  .some  concern  to 
Americans,  who  wish  for  (ieniiaii  War  Office  reports  iliivrt 
from  their  source,  instead  of  through  the  hands  of  the  Uriiisli 
censor;  and  efforts  are  ))oiiig  made  to  render  the  reiciviiiv 
iijijiaratus  at  Tuckcrton  and  Sayville  less  sensitive  to  aline 
s|>lieiic  interference. 
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United  States  Navy  Liventions  Board.— It  is  announced 
that  Ml-.  T.  Alva  Edison  has  accepted  a  seat  on  the  Inventions 
Board  oiuanised  by  the  Secretary  of  tlie  United  States  Navy. 

Royal  Engineers  (T.F.)— The  following  appointments 
liave  been  made  : — 
London  Electrical  Engineers  :  Thos.  C.  ilann  to  be  Second-Lieutenant. 
Tyne  Electrical  Engineers  :  Noel  G.  Hollebone  to  be  Second-Lieutenant. 
Tj-ne  Electrical  Engineers  :  Major  E.  Robinson  to  be  temporary 
yLieutenant-Colonel. 

Coal  Supplies.— The  text  of  the  Bill  limiting  the  price  oi  coal 

las  now  been  published.     It  is  proposed  to  limit  the  increase 

th.j  price  of  coal  at  the  pit's  mouth  to  Is.  per  ton  beyond  the 

nice  at  corresponding  times  of  3-ear  before  the  outbreak  of 

[war.     The  comparative  year  ends  with  June  30.  191-1.     The 

Board  of  Trade  is  to  have  [lower  to  \-ar\-  this  advance. 

West  of  England  Industrial  Reserve.— The  University  of 
Bjistol  is  now  following  the  e.xample  of  others  in  co-operating 
with  the  local  Munitions  Committee  to  swell  the  ranks  of  the 
Industrial  Reserve.  The  faculty  of  engineering  is  opening  a 
register  of  the  names  of  all  who  are  willing  to  devote  the  whole 
or  part  of  their  time  to  such  service,  and  is  also  providing  classes 
in  the  workshops  of  the  college  for  instruction  in  the  work. 
Information  can  be  obtained  from  the  Registrai",  Merchant 
Venturers'  Technical  College,  Bristol. 

Organised  Research  by  British  Dyes  (Ltd.) — The  board 
of  directors  of  British  Dyes  (Ltd.)  are  establishing  a  research 
department,  and  have  invited  Dr.  G.  T.  Morgan,  F.R.S.,  to 
become  the  head  of  the  department.  They  have  resolved  to 
appoint  a  Technical  Committee,  which  will  consist  of  the 
following : — 

Dr.  M.  0.  Forster,  F.R.S.  (chairman).  Dr.  G.  T.  Morgan,  F.R.S.,  Dr. 
J.  ('.  Cain  and  Jlr.  J.  Turner. 

They  have  also  resolved  to  appoint  an  Advisory  Council, 
under  the  chairmanship  of  Prof.  Meldola,  F.R.S. ,  and  the 
following  professors  have  been  invited  to  join  the  Council  : — 

J.  N.  Colhe,  F.R.S.  (London),  A.  W.  Crossley,  F.R.S.  (London),  Percy 
F.  Frankland,  F.R.S.  (Birmingham),  A.  G.  Green,  F.R.S.  (Leeds).  G.  G. 
Henderson,  L.Sc.  (Glasgow),  J.  T.  Hewitt  F.R.S.  (T.oiul(.n)  F.  S.  Kipping 
F.R.S.  (Nottingham),  A.  Lapworth,  F.R.S.  1  .M.m-  I,,  -li-ri,  A.  G.  Perkin, 
F.R.S.  (Leeds),  W.  H.  Perkin.  F.R.S.  KIxImpI.  w  .|.  Pope,  F.R.S. 
(Cambridge),  J.  F.  Thorpe,  F.R.S.  (South  Kin-ir,,toi,),  W.  p.  Wynne, 
F.R.S.  (Sheffield). 

Prof.  Silvanus  P.  Thompson,. in  a  letter  to  ""The  Times" 
calls  attention  to  the  fact  that  Proi.  Meldola  has  for  30  years 
been  the  head  of  the  chemical  department  at  the  Technical 
College,  Finsbury,  and  that  Dr.  Morgan,  Prof.  Pope  and  Dr. 
Forster  we'e  all  ti-ained  at  Kiiisbury  by  Piof.  AFclilola. 

Protective  Action  of  Condensers  and  Choking  Coils. — In  a 

letter  in  the  "  Elektrotechnische  Zeitschrift,"  Dr.  G.  Benischke 
expresses  the  opinion  that  condensers  are  not  capaljle  of  pro- 
tecting the  windings  of  transformers,  &c.,  against  excess  pres- 
sure, for  the  reason  that  the  condenser  only  reflects  a  part  of  a 
wave  with  a  too-steep  front,  whereas  a  choking  coil  with  an  iron 
core  flattens  the  front  of  the  part  of  the  wave  passing  thi-ough 
it,  in  addition  to  reflecting  the  other  part  of  the  wave.  He  further 
objects  to  the  use  of  condensers  on  the  ground  that  a  con- 
denser, in  combination  with  the  .self-induction  of  the  apparatus 
to  be  protected,  forms  an  oscillating  circuit,  in  which  oscillatory 
currents  of  high  pressure  are  hable  to  be  set  up.  He  does  not 
consider  choking  coils  without  iron  to  be  any  more  efficient 
than  condensers,  since  the  self-induction  per  unit  length  is  too 
small  to  produce  sufficient  reflection  of  the  pressure  wave. 
He  considers  that,  in  installations  working  in  the  neighbour- 
hood of  100,000  volts  and  over,  the  conductors  should  be  pro- 
tected by  coarse  and  fine  spark-gap  protectors  with  satisfactory 
damping  n^sistances  (or  water-jet  earths  or  other  resistances 
88  a  fine  grade  protection)  and  choking  coils  with  iron  cores. 
Mid  in  all  cases  an  earthed  guard  wire  should  be  arranged  above 
be  conductor.  Jf  it  be  f(juiid  that  the  wave  is  reflected  too 
ferongly,  the  other  end  of  t  1h'  conductor  should  have  a  choking 
bil  if  there  be  any  apparalii-  liable  to  be  injiiied  by  it  there. 

[Fixation    of   Atmospheric   Nitrogen.— In  a  recent  Paper 

Wore  the  Americiui   Institute  of  Electrical  Engineers,   Mr. 

I>.  L.  Summers  deals  very  fully  with  the  problem  of  the  com- 


mercial fixation  of  nitrogen.  The  author  discusses  the  sources 
of  supply  of  nitrogen  products  and  the  form  in  which  the 
nitrogen  is  actually  required.  The  vast  natural  deposits  of 
sodium  nitrate  place  a  very  definite  limit  on  the  cost  of  pro- 
duction of  any  artificial  nitrogen  compound.  There  are  also 
certain  theoretical  limitations  to  the  fixation  of  nitrogen  im- 
posed by  the  laws  of  physical  chemistry,  and  these  must  be 
taken  into  consideration  in  reviewing  the  subject.  There  are 
three  processes,  which  have  been  applied  on  a  commercial  scale, 
for  preparing  directly  nitric  acid  from  atmospheric  nitrogen — 
namely,  the  Birckland-Eyde,  the  Schonherr  and  the  Pauling ;  and 
the  author  describes  the  outstanding  features  of  each  of  these. 
The  processes  have  a  very  low  efficiency,  due  to  the  fact  that 
they  utilised  thermal  energy  only.  Combinations  of  chemical 
and  electrical  methods  promise  better  restdts.  The  Serpek 
and  the  Haber  processes  possess  considerable  interest.  In  the 
Serpek  process  a  revolving  barrel  furnace  of  the  resistance 
type  is  used,  the  resistance  being  in  the  form  of  a  squirrel-cage, 
whicli  continually  agitates  the  material  as  it  passes  through. 
Bauxite  and  coal  are  fed  from  a  producer  t\"pe  furnace  into  the 
electric  furnace,  and  the  sensible  heat  is  thus  utilised  to  heat 
the  material  as  it  travels  to  the  electric  furnace.  The  product 
is  discharged  as  aluminium  nitride  with  a  content  of  26  to  34 
per  cent,  nitrogen.  The  reaction  was  represented  bv  the 
equation  AL03+3C+N2=2A1N+3C0.  The  Haber  "  cata- 
lytic process  for  the  synthesis  of  ammonia  directly  from  its 
components  depends,  of  course,  upon  there  being  a  supply  of 
these  elements  available  at  a  low  price.  The  success  of  the 
Haber  furnace  is  principally  due  to  the  ingenuity  of  its  con- 
struction and  the  use  of  uranium  as  a  catalyser.  The  process 
is  carried  out  at  a  pressure  of  200  atmospheres  and  a  tem- 
perature of  500°C.  in  retorts  which  are  heated  internally  by 
electric  resistors.  In  conclusion,  the  author  takes  the  view 
that  the  future  of  nitrogen  fixation  is  full  of  promise  under 
proper  conditions. 


Current  Topics, 

Subjects  of  current  interest  dealt  with  in  this  issue  include 
the  following : — 

Dr.  C.  C.  Garrard  deals  further  with  aj^jaratus  for  protecting 
electrical  machinery  against  abnormal  electrical  conditions  (p.  5-42). 

Mr.  Kenclin  Edgcumbc  contributes  an  article  on  the  predetermina- 
tion of  the  residual  flu.x  in  magnets  (p.  546). 

We  conclude  an  article  on  '"  The  Electric  Vehicle  and  lln'  Central 
Station,"  by  Messrs.  J.  F.  Gilclirist  and  A.  J.  Marshall  (p.  5.'59). 

Abstracts  are  given  of  Papers  on  electrical  precipitation,  recently 
read  by  Mr.  F.  G.  Cottrell  and  Mr.  A.  F.  Nesbit  before  the  American 
lastitute  of  Electrical  Engineers  (pp.  544  and  545).  Our  leading 
ar.icle  also  deals  with  this  subject  (p.  552). 

We  give  an  abstract  of  an  article  on  tlie  testing  of  porcelain,  by 
Dr.  A.  Chernyshoff  and  Mr.  C.  A.  Butman,  appearing  recently  in  the 
""  Electrical  Journal  "  (p.  554). 

We  publish  a  description  of  a  new  form  of  resistance  thermom'-tcr, 
by  Mr.  S.  Leroy  Brown  (p.  ,549). 

An  account  is  given  of  investigations  by  Mr.  A.  L.  C'larke  into  the 
resistance  of  carbon  contacts  in  the  solid  back  transmitter  (p.  557). 

Cotiifianiex  Meetings,  <t-c. — Meetings  of  the  Chili  Telci)hone  Co., 
General  Electric  Co.  and  Marconi's  International  Marine  Com- 
munication Co.  are  reported,  and  an  abstract  is  given  of  the  sehenie 
for  the  rearrangement  of  the  capital  of  the  Hrilish  Electric 
Traction  Co.  (pp.  .568-569). 


OBITUARY. 


K11-I.ED  IN  .ViTlo.N.  W'c  ri-^rrcl  lo  record  the  death  of  S<'c(miiI- 
Licutenivnl  Theodore  E.  Williams,  who  was  killed  at  ^'jircs  im  the  Isl 
inst.  1'he  deceased  odiccr  was  for  si.x  yearn  oil  the  slalf  of  the 
Hendon  Kleclri<:  Supply  Co.  at  Golders  Grcin  :  he  was  the  youngest 
son  of  the  Hi-v.  E.  Willianis,  M.A.,  \'i(-ar(>f  lluMts]iill,  Somersetshire, 
and  received  liLs  commission  in  the  1st  Somerset  Liglit  Infantry  only 
a  few  weeks  since.  He  was  originally  attached  to  the  Artists'  Rifles, 
members  of  whicli  liave  done  y<-oman  service  m  France. 
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We  also  regret  to  record  the  death  of  Lieut.  W.  J.  C.  Budd,  of  the 
2nd  Battalion  South  Wales  Borderers,  who  was  killed  in  action  on 
June  28  last  near  Achi  Baba,  in  the  Dardanelles.  Deceased  was 
chief  clerk  of  the  Shanghai  Municipal  Council  electricity  works.  At 
the  outbreak  of  war  he  volunteered  and  was  granted  a  comnussion 
in  Shanghai  on  Dec.  1-1. 


PERSONAL. 


The  latest  officer  recruit  from  the  General  Electric  Co.'s  staff  is 
Sub-Lieut.  A.  K.  Courtenay,  late  acting  manager  of  the  pub- 
lication department.  He  was  gazetted  on  May  20th  sub-lieutenant 
in  the  Royal  Xaval  Air  Service,  Armoured  Car  Aeroplane  Support 
(Royal  Xaval  Volunteer  Reserve),  and  is  now  undergoing  a  course 
of  gumierv. 


APPOINTMENTS  VACANT  AND  FILLED. 


An  energetic  man  is  wanted  to  act  as  works  manager  to  company 
manufacturing  dry  batteries.     See  advertisement. 

The  Municipal  Council  of  Sydney  (N.S.W.)  invite  applications  for 
the  jjosition  of  deputy  general  manager  of  the  electricity  supply 
department.  Applicants  must  have  had  thorough  training  as  an 
engineer,  experience  in  design  and  operation  of  large  electric  supply 
systems,  of  distribution  of  c.h.t.  current  over  large  areas,  &c.  Salary 
£050,  rising  to  £700  per  annum.  Applications  to  the  to^^Ti  clerk 
(>Ir.  Thos.  H.  Xcsbitt),  Town  Hall,  Sydney,  N.S.W.,  by  Sept.  13. 

An  experienced  man  with  good  commercial  and  technical  know- 
ledge is  required  to  take  charge  of  electrical  instrument  department 
in  Glasgow. 

A  resident  engineer  is  required  to  take  charge  of  pumps,  electrii- 
lighting,  &c.,  at  Bucks  County  Asylum.  Commencing  salary  £1(55 
(less  £4.5  for  hou.se,  &c. ).  Applications  to  the  Clerk  of  the  As3-lums 
Committee,  Aylesbury,  by  noon  July  17. 

West  Hartlepool  Electricity  Committee  received  92  applications 
for  the  position  of  borough  elec'.rical  engineer,  in  succession  to  tlv 
late  Mr.  W.  H.  Friedei:ichs,  and  the  following  were  selected  for 
interview  : — 

Messrs.  D.  H.  Davics,  assistant  electrical  engineer,  Stockton-on-Tees  ; 
R.  B.  (jranger,  chief  assistant  and  deputy  electrical  engineer.  Paisley  : 
.1.  W.  Spark,  electrical  engineer  and  manager.  I'lymouth  ;  Ernest  Stubl)s. 
chief  assistant  electrical  engineer,  Wolverhampton  ;  J.  H.  Thompson, 
chief  assistant  and  deputy  city  electrical  engineer.  Carlisle  ;  A.  E.  Wilson. 
deputy  city  electrical  engineer,  Bri.stol ;  and  S.  R.  Windle,  chief  assistant 
electrical  engineer,  Sunderland.  The  (^ommittee  ultimately  selected 
Mr.  J.  W.  Spark,  M.I.E.E..  of  the  Devoni)ort  station  of  Plymouth 
Coqioration.  and  the  Coimcil  have  now  confirmed  the  ajipointment. 
The    commencing  salary  is  £400  per  annum. 

^Ir.  E.  E.  Stockens,  district  manager  of  the  Post  Office  telephones 
for  .Aberdeen  and  the  Xorth  of  Scotland,  has  been  promoted  to  be 
district  manager  for  Blackburn  and  Bolton.  Mr.  J.  T.  Whitelaw,  of 
Lincoln,  succeeds  Mr.  Stockens. 


INSTITUTIONS  AND  SOCIETIES. 


Tramways  and  Light  Railways  Association.— in  the  "  Journal  "  of 
this  Association  fur  .hnie  are  given  partiiulurs  of  the  evidence  given 
before  the  Expert  ('omii\ittee  of  the  Local  Government  Hoard  on  tin- 
(•<msl ruction  and  ii.se  of  road  locomotives,  &e.  .-X  memorandum  on 
the  Kubject  was  .sent  in,  and  afterwards,  on  June  2n(l,  a  deputation 
attended  at  the  Lcjcal  Government  Board  offices,  consisting  of  Mr. 
E.  H.  Edwardes  and  Mr.  T.  B.  Gooflyer,  general  managers  of  the 
LancaHhire  Tramways  Co.  and  the  Croydon  Corporation  Tramways 
respectively.  A  more  detailed  grailuation  of  (he  iKTUiissible  speeds 
of  heavy  vehicles  in  respect  of  Iheir  weight  was  recomnu-nded,  as 
well  iw  the  restriction  of  the  tuimber  of  trailers  to  at  least  Ihree,  and 
the  w  idth  of  load.s  to  7  ft.  (i  in.  In  the  memorandum  it  is  staled  that 
fhunage  to  roiids  woidd  be  greatly  decreased  by  the  (lompuLsory  use 
■  if  resilient  tyns  by  the  vehicles  that  are  allowed  under  the  Heavy 
Motor  Car  Order  of  1(104  to  travel  at  over  5  miles  per  hour  ;  and  in 
thi'  slower  elasM  if  Hueh  tyres  are  impracticable  only  woo<len  slwalhed 
lyr<'«  should  be  used  The  deputation  gave  many  instances  of 
daninge  to  tramway  traeks.  details  of  whi<'h  had  bein  suiiiilled  lp\ 
inenibi  r«  of  the  Asmieiatiim. 


EDUCATIONAL  NOTES. 


University  of  Manchester. — Tlie  new  session  commences  on  Oct.  7. 
In  the  Faculty  of  Science  complete  theoretical  and  prao:ical  training 
is  given  to  students  preparing  for  the  higher  posi.ions  in  the  elec- 
trical engineering  ]iroftssion.  At  the  end  of  a  three  years'  course 
students  may  obtam  either  the  ordinary  or  an  honours  degree  of 
B.Sc.  in  electrical  engmeering.  There  is  also  a  special  course  ex- 
tending over  three  years  in  prejjaration  for  the  certificate  in  electrical 
engineering.  The  John  Hopkinson  laboratories  have  been  recently 
extended,  and  the  equipment  added  to.  The  laboratories  are  fitted 
up  with  modern  electrical  machinery  and  testing  appliances,  and 
excellent  facilities  are  given  for  edcua'  ional  and  research  work. 

City  &  Guilds  Technical  College,  Finsbury. — The  day  courses  at  this 
college  are  adapted  to  the  needs  of  various  students,  uicluding  pupils 
from  secondary  schools  above  the  age  of  1.5  who  desire  to  receive 
a  practical  and  scientific  training,  and  young  men  who,  having  pre- 
viously served  a  pupilage  or  apprenticeship,  desire  to  go  tlu-ough  a 
more  .systematic  training.  The  laboratories  and  workshops  are 
equipped  for  instructional  purposes,  and  include  engineering  and 
hydraulic  laboratories,  drawing  offices,  mechanics,  physics,  electrical 
and  magnetic  laboratories,  dynamo  and  generating  rooms,  chemical 
laboratories.  &c.  Programmes  may  be  obtametl  from  the  Registrar 
of  tlie  College. 

Bradford  Technical  College.— .At  this  college  there  are  diploma 
courses  in  civil,  mechanical  and  electrical  engineeruig,  power  genera- 
tion and  transmission,  &c.  FuU  courses  are  also  offered  in  all  branches 
of  the  textile  industries,  including  dyeing.  There  are  well-equipped 
laboratories  and  good  facilities  for  jiractical  and  research  work.  The 
terms  commence  September,  .Jaiuiary  and  April.  Prosjjectuses. 
giving  fidl  particidars  of  courses.  &c.,  will  be  sent  po.st  free  on 
application. 

ARRANGEMENTS  FOR  THE  WEEK. 


FRIDAY,  July  16tli  (to-day). 

Tramways  asd  Light  RAitWAys  Associatiox. 
10:30  a.m.  Aimual  Congress  at  the  Institution  of  Civil  Engineers, 
Great  George-street.  Westminster.  Agenda  :  Annual  General 
Jleeting  and  Papers  on  ''  GUmpscs  into  the  Obvious."  by 
A.  V.  Mason,  on  "  Tramways  During  War  Time,"  by 
J.  W.  Dugdale  ;  and  on  "  Electric  Battery  Vehioles  as  Adjuncts 
to  Tramwavs,"  by  W.  H.  L.  Watson. 


ENGINEERING  INSTITUTIONS    VOLDNTEER   TRAINING  CORPS. 

Ofiicer  Commanding.  Lieut. -Col.  C.  B.  Clay.  V.D. 
The  following  orders  have  tieen  issued  for  the  weeking  ending  24th 
July,  1915  :— 
Monday,  6:30  and  7:30  :  No.  1  Platoon.  Technical  Instruction  and  Squad 

Drill ;    No.  3  Squad,   Squad  Drill  without   arms  ;    No.  4  Scpiad. 

Squad  Drill  with  arms. 
Wednesday.  6:30  and  7:30  :    Platoon  and  Company  Drill, 
b'riday.  6:30  and  7:30  :   No.  1  Platoon,  Technical  Instruction  and  Squad 

Drill ;    No.  3  Squad,  Squad  Drill  with  arms  -^  No.  4  Squad,  Squad 

Drill  without  arms. 
Mimition  Work  :    Owing  to  shortage  of  material,  it  has  l>ecn  impossible 

to  arrange  work  for  Saturday.  .]\\\y  17. 
Camp  at  Thames  Ditton  :    The  Architects  will  welcome  any  Member  of 

the  E.I.V.T.C.  who  wishes  to  spend  the  week-end  in  Camp.     Names 

must  be  given  to  the   undersigned  by  Wednesday  morning,  and 

members  going  to  camp  must  take  with  them  blankets,  knife,  fork. 

spiHin.  cnp  and  soiip  plate  :    expenses  about  7s.  6d. 


THE   NATIONAL  RELIEF  FUND. 

(Treasurer,  H.H.U.  The  Prince  of  Wales.) 

This  great  National  Fund,  for  tlie  relief  of  those  amongst  the  needier 
classes  who  are  widowed,  orphaned  and  otherwise  alfeiteil  by  the  fighting 
in  which  our  troops  and  ships  are  now  taking  part,  urgently  seeks  contri- 
butions however  small.  Those  can  bo  sent  with  the  following  note, 
which  can  be  cut  out,  tilled  in,  put  in  an  cnvelo|io  and  sent  unstamped, 
addressed  H.B.H.  TIk;  Prince  of  Wales,  Buckingham  Palace,  Liondon. 


Dale 

/  ctichsc  £ 


s.  (/.  Inimnl  llie  I'rincc  of  H'o/ea 

NATIONAL   RELIEF   FUND. 


Nainr 
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THE  ELECTRIC  VEHICLE  AND  THE  CENTRAL  STATION. 

BY  J.  F.  GILCHRIST  (pre.fi dent)  and  a.  j.  .Marshall  (secretary). 
(Electric  Vehicle  Association  of  America.) 

{Conclvded  from  p.  500.) 

V.ixuE  OF  THE  Electric  Vehicle  Charging  Load. 
No  other  load  that  the  central  station  can  secure  is  so  essentially 
off-peak  in  character  as  an  electric  vehicle  battery-charging  load. 
When  the  electric  vehicle  first  made  its  appearance  central  station 
jnen  were  quick  to  perceive  how  much  they  would  benefit  by  the 
^development  of  the  electric  vehicle  mdustry.  With  an  excess  of 
enthusiasm,  many  of  them  and  their  friends  invested  in  electric 
'vehicles,  while  the  whole  combination  of  motors,  vehicles  and 
•batteries  was  still  in  an  experimental  state  and  at  a  time  when  there 
was  no  one  to  show  them  how  to  operate  the  vehicles,  even  if  the 
vehicles  themselves  had  been  sufficiently  developed.  Before  the 
reputation  of  the  electric  vehicle  had  time  to  recover  from  the  effect 
of  these  early  failures,  the  prtrol  car  made  its  apj)earance,  and  soon 
gained  public  favour.  After  years  of  experience,  however,  in  opera- 
tingdifferent  kinds' of  vehicles,  those  who  are  best  qualified  to  form  an 
opinion  of  their  relative  merits  are  now  strongly  in  favour  of  the 
"electric,"  more  especially  for  use  in  city  streets.  We  now  know 
from  actual  experience  that  electric  vehicles  are  capable  of  doing 
good  work  even  imder  conditions  not  particularly  favourable  to  the 
use  of  electricity,  and  also  that  conditions  in  none  of  our  cities  are 
yet  as  favourable  as  they  should  be  to  allow  electric  vehicles  to  be 
used  to  the  best  advantage.  There  is  need  of  better  garaging  facili- 
ties, and  there  is  need  of  more  men  who  know  how  to  operate  electric 
vehicles  properly. 
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Fig.  1. — Lo.vD  Dligeam  Vehicle  Battery  fuARGisc. 

The  central  stations  should  not  hesitate  to  make  a  reasonable 
outlay  to  improve  conditions  for  the  electric  veliicle,  as  the  mc  ney  so 
spent  is  sure  to  return  in  the  form  of  a  valuable  off-peak  load.  Some 
of  us  have  been  inclined  to  defer  takmg  action  in  this  matter  while 
waiting  for  a  fool-proof  vehirle  to  make  its  appearance,  thereby 
depriving  ourselves  of  the  most  valuable  class  of  business  that  a 
central  station  can  obtain,  and  the  public  of  the  Iwnefits  to  be 
derived  from  the  use  of  the  least  objectionaljle  type  of  vehicle  that 
has  been  produced  up  to  this  time.  Already  some  of  our  central 
stations  have  a  large  income  from  power  sujjplied  from  electric 
vehicle  charging.  The  battery-charging  load  curve  of  one  of  these 
Vi  shown  in  Fig.  1.  From  this  curve  it  will  be  seen  that  during  the 
small  hours  after  miilnight,  over  (1 000  kw.  arc  used  for  charging 
hicle  batteries.  This  load  is  entirely  off-peak,  and  would  be  prac- 
tii  lily  constant  for  every  month  in  the  year  if  ir  were  not  for  the  fact 
th  ii  it  is  constantly  gettmg  larger.  We  may  have  a  better  idea  of 
the  irjiportance  of  this  load  if  we  stop  to  think  that  the  combined 
liglit  power  and  railway  load  of  many  of  our  cities,  even  those  of 
considerable  size,  does  not  amount  to  much  over  0,000  kw. 

.\  load  diagram  from  a  large  central  .station  shows  that  from  six 

;l<ick  in  the  afternoon,  when'  the  curve  commences  to  have  the 

pearance  of  a  toboggan  slide,  until  two  o'clock  in  the  morning,  the 

{ineersat  the  central  statif)ii  are  kept  busy  shutting  down  dynamos 

"  banking  fires.     During  this  time  and  until  live  o'clock,  energy, 

presenting  in  some  cases  hundreds  of  tons  of  coal.  eseapcH  in  the 

of  heat  from  the  boilers  standing  idle  with  banked  fires.     The 

rorgencrating  equipment  is  not  only  idle  but  iu  costing  money 

while  idle  to  keej)  it  in  readiness  lor  use  when  needed.      In  addition, 

"■•wn  the  (;>iiamos  are  again  started  energy  is  lost   in  putting  the 

'ineiy  up  to  speed  and  creating  a  magnetic  field.      It  is  evident 

'  I'irc  that  any  kind  of  busimss  that  helps  to  fill  up  the  valley  of 

■  'id  curve  isdesirable  for  seMial  rea.sons.     How  much  the  electric 


vehicle  charging  load  helped  in  one  instance  to  fill  up  this  valley  is 
sho-vvn  in  the  crossed  line  part  of  the  diagram  in  Fig.  2,  while  the  part 
marked  with  cross  hatching  represents  the  estimated  load  that  will 
result  when  all  the  electric  vehicle  charging  load  that  is  now  in  sight 
has  been  secured.  Curves  in  Fig.  3  ai'e  presented  of  a  passenger 
vehicle  garage,  where  about  125  vehicles  are  charged. 

A  study  of  the  distribution  of  the  electric  commercial  vehicles  in 
this  coimtry  will  show  that  in  the  great  majority  of  cases  the  trucks 
are  operated  in  fleets  of  comparatively  large  size.  From  data 
gathered  in  one  of  our  large  cities  it  is  shown  that  of  the  total  haulage 
done  in  the  city,  45  per  cent,  was  for  small  establishments.  One  of 
the  facts  which  has  held  back  development  for  this  class  of  business 
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Fig.  2. — Load  Diagram  Central  Station  Co.  Present  and 

Prospectu'e  Vehicle  Battery-  Charging. 

A=  Estimated  load  to  displace  90.000  horses,  6  kw.-hour  oer  horse,  1  kw.  max.  per  horse. 
B  =  Estimated  load  for  20.000  trucks  and  15,000  pleasure  cars. 

is  that  the  small  user  cannot  afford  to  hire  competent  men  to  take 
care  of  the  batteries.  To  meet  this  situation  a  considerable  amount 
of  attention  has  been  given  of  late  to  the  development  of  a  battery- 
maintenance  system  whereby  the  owners  can  buy  trucks  without 
l)atti  lies,  and  so  be  relieved  of  all  responsibility  in  the  matter  of 
l>attcry  mamtenance.  The  plans  thus  far  considered  mclude  the 
furnishing  of  such  battery  service  by  outside  parties,  customers  to  be 
charged  a  fixed  price  per  month  per  truck,  depending  uj)on  the  size 
of  the  truck,  plus  a  mileage  charge.  There  is  no  doubt  at  all  that  the 
adoption  of  some  such  system  will  be  necessary  in  order  to  cover  the 
field  occupied  by  the  small  user.  The  most  "practicable  way  would 
be  to  operate  ui  conjimction  with  some  large  public  garage.  By 
this  plan  the  overhead  expenses  would  be  borne  in  part  by  the  garage. 
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and  then,  loo.  the  labcnn-  required  for  exchange  of  batteries  could, 
during  the  balance  of  the  day,  be  used  to  advantage  in  general  garage 
work. 

Kklative  Imi'ortanck  of  Ki.EfTRic  Vehicle  f!nAi«iixcj    as  Com- 

I'AKEI)   WITH   OTHER  CLASSES   OV   CENTRAL  iSTAnON    BUSINESS. 

To-day,  however,  there  is  such  a  variety  of  electrical  devices  and 
so  many  branches  cf  central  Htntion  businosa  that  need  attention, 
that  it  becomes  interesting  to  analyse  the  relative  imi)Ortanee  of  the 
more  prominent  cla.s.He»,  and  to  show  why  oiu'  class  differs  from 
another  cla.ss  in  character  and  in  iin|)ortan<c.  It  was  the  long-hour 
iiusiness  which  first  attracted  central  stations  to  the  industrial  motor 
loml.  It  was  long-hour  business  which  led  to  such  effective  orga- 
ni/(ation  among  the  central  stations  in  conncctinn  with  power  liureaus 
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and  industrial  motor  salesmen.  It  is  now  a  rare  occurrence  to  ^^sit  a 
light  and  power  company  that  has  not  vigorously  promoted  the  motor 
business. 

The  National  Electric  Light  Association  has  recently  (about  1913) 
sent  out  some  very  interesting  data  relating  to  114  motor  installa- 
tions. It  is  interesting  to  note  that  out  of  the  44  installations, 
the  29  which  show  load-factor  indicate  that  it  is  not  over  10  ]»r 
cent.  Thus  we  see  tliat  it  is  not  over  three  hours  per  day 
that  the  29  installations  are  in  service.  It  is  common  knowledge 
that  electric  vehicles  are  on  charge  six  to  eight  hours  each 
and  every  night,  and  siu'ely  we  are  warranted  in  claiming  a  marked 
advantage  for  the  electric  vehicle  on  accoimt  of  such  long-hour 
business.  The  load-factor  up  to  30  to  3.5  per  cent,  is  uniform. 
It  does  not  varj-  with  the  size  of  the  vehicle  nor  with  the  number  of 
batteries  on  charge,  except,  as  has  been  forcibly  brought  out,  that  in 
a  garage  of  large  size  one-half  of  the  installation  can  be  charged  the 
fore  part  of  the  ni^;ht  and  the  balance  the  latter  part.  By  this  prac- 
tice the  centra  nation  secmes  a  12  to  16-hour  load  of  uniform 
character.  Next  your  attention  is  drawn  to  the  low  demand  of  the 
electric  vehicle.  For  the  same  amotmt  of  plant  equipment  needed  to 
operate  it,  the  electric  vehicle  has  Si  times  the  earning  capacity  of  the 
electric  flat-iron.  While  it  takes  86  irons  to  equal  the  armual  income 
from  one  2-ton  electric  commercial  vehicle  the  irons  demand  51-6  kw., 
against  6  kw.  for  tlie  truck.  Again.  50  electric  trucks  would  produce 
the  same  annual  income  that  is  derived  from  1,350  houses.  The 
time  will  come  when  house  lighting,  cooking  and  baking,  and  in- 
numerable electrical  fields  will  be  thrown  open  for  active  exploitation, 
but  to-day  the  path  of  least  resistance  leads  to  the  electric  veliicle 
class  of  bu.siness,  and  of  all  branches  with  which  the  central  stations 
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Fig.  4. — Curves  showino  Comp.\risox  of  the  United  Co.'s  Opera- 
ting Costs  per  Day,  with  "  General  Averaoe  Operating  Costs." 
Estimated  by  the  Electric  Vehicle  Association  or  America. 

A= Estimated  general  average  operating  costs  (Electric  Vehicle  Associatien). 
B=-The  United  Electric  Light  &  Power  Co.  (maximum). 
C=The  United  Electric  Light  &  Power  Co.  (minimum). 

deals  there  is  no  other  of  e(|ual  importance.  It  needs  more  atten- 
tion, however,  from  the  sales  manager  of  the  central  station.  It  is  a 
selling  proposition.  Current  in  abundance  is  available.  Along 
with  it,  electric  vehicles  arc  thoroughly  developed  and  successful  as  a 
commercial  product.  What  the  business  needs  is  the  benelit  of  the 
sales  manager's  experience,  his  judgment,  his  approval,  his  influence 
with  the  ]iub!ic,  his  influence  with  his  own  organisation.  \\'herever 
thi.s  jiolicy  prevails,  there  wc  may  look  for  progress.  -Attention  at 
this  time  might  be  directed  to  Mr.  Edison's  ])ro])hecy  made  in  1910 
that  "  in  I.T  years  more  electricity  will  bf  sold  for  electric  vehicles 
than  for  lighting.  "  Someone  has  estimated  that  the  present  annual 
(mt|>iit  (1913)  for  electric  lighting  plants  of  this  country  is  about 
12,0(KJ,000,()00kw.-hour8.  With  the  iiroiihecy  realised,  and  at  a 
4-ceiit  riite,  it  will  mean  an  additional  irconio  of  £96,000,000  to  the 
central  station  industrj'. 

Fig''.  4,  5  and  <>  Bho'.v  tin-  results  (  btaintd  by  the  United  Electric 
L'ght  and  Power  Co.  in  variou<  classes  of  service. 

PossiiiLK  Elkcthic  Vehkle  jMarkkt  and  Incomk  to  Central 
Stations  in  Compakative  Small  Cities. 

A  com])rehenHlv(!  analysis  of  the  status  of  the  electric  )ia.s.senger 
vehicli-  iiiduHtry  in  its  relation  to  the  smaller  eitie.i  amply  refutes  the 
Bidteim-iit  lliiit  <itdy  in  the  larger  eonwuiuiitic'S  does  llic  electric 
velii.li-  find  ils  lield  of  ap|.lieiili(m.  in  fact.  Iher.'  are  but  72  cities  in 
the  United  Suiti-H  whose  population  exceeds  To.lMMt,  and  of  these  only 
five  have  over  (XMJ.OOO  injiabitants,  while  a  comparison  I)etween  two 


cities,  where  the  vehicle  development  has  extended  over  a  period 
sufficiently  long  to  establish  these  machines,  shows  that  the  ratio  of 
electric  passenger  vehicles  used  to  the  population  is  materially  greater 
in  the  smaller  community.  In  Chicago,  with  a  population  of  approxi- 
matelj-  2,200,000,  there  exists  one  machine  for  eveiy  750  inhabitants, 
whUe  m  Cleveland,  with  but  25  jier  cent,  of  that  jiopulation  there  is 
one  machine  for  every  340  inhabitants.  One  explanation  for  this 
condition  is  that  m  the  larger  city  apartment  house  dwellers  pre- 
dominate, who  tlirough  force  of  circumstances  must  depend  upon 
])ublic  garages  for  the  care  of  their  machines,  wliile  in  the  smaller 
cities  priviite  garaging  is  more  generally  possible.  As  a  matter  of 
fact,  the  real  business  in  the  electric  passenger  veliicle  is  to  be  foimd 
among  that  class  of  buyers  with  wliom  depreciation  and  economy  of 
operation  are  important  considerations,  and  it  is  just  that  difference 
between  public  garage  charges  and  the  expense  of  maintaining  a. 
car  "on  the  premises"  which  deters  a  majority  from  purchasing. 
The  value  of  an  electric  passenger  vehicle  to  the  central  station  from: 
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Fig.  5. — Average  Miles  Travelled  per  Day  Operated. 


the  ]ioint  of  revenue  equals  that  of  an  average  residence  ;  £20  jier 
year  per  machine  is  a  fair  estimate  of  the  amount  of  money  to  be 
tlcri\ed  from  this  class  of  business,  while  the  load  is  particidarly 
valuable  as  being  of  an  off-peak  character  and  requiring  no  additional 
investment  for  power-house  equii)ment  and  line  extensions. 

Electric  Comjiicrcial  V'ehicle. 
It  may  be  stated  broadly  tliat  the  field  of  ajiplication  for  the 
electric  commercial  vehicle  is  Ihe  .■.irince  wherein  liorses  are  notv  em- 
/iloi/etl.  Naturally,  a  large  ^■olunH■  of  business  in  this  direction  is  to 
be  obtained  from  the  largest  cities.  However,  in  commimities'of 
from  200,000  to  300,000  inhabitants  the  possible  vehicle  market  is 
considerably  greater  than  is  gencially  realised,  jiarticularly  as  the 
development  of  low-priced  mailiincs  designed  to  replace  the  single- 
liDisc  unit  is  opening  up  an  extiiisivc  market  among  those  who  may 
be  classed  as  doing  "  a  neighbotnlidod  business."  As  indicating  the 
possible  market  in  small  cities,  a  tabulation  has  been  taken  from  the 
census  of  two  cities  of  a])i)roxiri)alcly  350,0(X1  and  260.000^inhabi- 
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tants.      Ill  compiling  this  census  Miiall  tradesmen  and  l)Usine.ss  lloll.sc^ 
of  low  commercial  rating  whose  horse-vehicle  equipment  was  imi 
siitHcient    to   waiTant   its  replacnnent   by  electric   miichincs   Wci 
eliiiiimitcd,  so  that  the  census   iiiny  be  taken  as  a  fair  indicatinn  ■ 
the  probable  mnrUel  in  communities  of  the  above  sizes.     For  tii- 
first  town  1,097  vehicles  would  bi'  required  by  153  firms,  the  ratio  ei 


THE  ELECTRICIAN,  JULY  16,  1915. 


541 


Table  III. — Current  Con-sumption  Characteristics  for  Power  Wagons. 

Capacity  of  vehicle  (in  pounds)     700     ...           1.000      ...           2,000      ...           4,000      ...  7,000 

Kilowatt  capacity  input*   11.3       ...           151        ...            17-7       ...            23-7       ...  30-5 

Annual  kilowatt-hour  input  (312  days)...           3,526      ...           4,711      ...           5.522      ...           7,394     ...  9.516 

Annualincomeat3centsperkw.-hour....       -8105-78     ...        S141.33      ...        S165.66      ...        S221.82     ...  S28.5.4S 

Horsepower  connected 4-4       ...              4-4       ...              .^-S        ...             5-3        ...  7-2 

Income  per  horse-power  of  connected  load         $24.00     ...         S32.00     ...         831.30     ...         $41.90     ...  $39.70     ... 

Average  kilowatt-hour  input  for  all  sizes  of  %'ehicles,  6,963.  Average  annual  income  for  all  sizes  of  vehicles,  $208. 

*  Based  on  standard  lead  battery  equipment. 


10,000 

3o-6 

11,107 

$333.21 

7-2 

$46.30 


ihicles  to  population  being  1  to  319.  In  the  second,  or  smaller 
iwn,  137  firms  would  require  911  vehicles,  and  the  ratio  of  vehicles 
population  would  be  1  to  2S."). 

Considering  (he  cities  for  which  this  census  was  compiled,  the  value 
)f  the  power  vehicle  load  based  on  the  average  current  consumption 
for  all  sizes  of  vehicles  would  be  as  follows  : — 

_       ,  ..         .  Kilowatt-hour  Income  at  3  cents, 

i'opulation.  cr.nsumption.  per  kUowatt-hour. 

260,000  li.343.293  8190,298.79 

350,000         7,638,411  229,152.33 

Id  Table  TIT.  are  show'n  the  kilowatt-hour  consumption  for  the 
various  sizes  of  commercial  vehicles,  connected  load  and  income  per 
horse-power  of  connected  load,  which  latter  it  will  be  observed,  com- 
pares very  favourably  with  other  branches  of  power  business. 

Solicitation — Electric  Vehicle  Bureaus. 
The  central  station  can  help  promote  the  sale  and  use  of  electric 
vehicles  in  a  number  of  ways.  If  the  field  justifies  it  an  experienced 
man  can  be  secured  to  conduct  an  aggressive  camjiaign,  but  in  a 
small  city,  at  least  to  start  w-ith,  the  work  could  be  delegated  to  the 
most  logical  member  of  the  staff,  and  he  could  devote  certain  days  or 
parts  thereof  to  the  work,  mitil  results  or  the  outlook  warrant  the 
"giving  of  more  time.  When  the  electric  vehicle  representative  pos- 
sesses some  general  knowledge  as  to  the  application  of  "  Electrics," 
he  should  approach  prospects  much  in  the  same  manner  as  if  he  were 
enrleavouring  to  get  a  man  interested  in  a  sign,  or  any  other  power- 
consuming  device.  If,  in  the  judgment  of  the  representative,  the 
prospect  could  u.se  electric  vehicles,  and  could  in  some  way  finance 
their  purchase,  the  representative  could  communicate  with  one  or 
more  manufacturers  (many  central  stations  issue  such  "  leads " 
simultaneously  to  all  manufacturers)  who  would  arrange  for  one  of 
their  salesmen  or  engineers  to  call.  Upon  the  arrival  of  the  manu- 
facturer's salesman,  the  central  station  representative  would  intro- 
duce him  and  stand  by  ))re])areil  to  render  any  assistance  that  might 
be  rec|uired.  By  carefully  ncjting  the  methods  cmj)loyed  by  the 
manufacturer's  salesman,  the  central  station  reiiresentative  will  find 
his  stock  of  information  liberally  increased.  In  the  event  that  the 
central  station  .sells  electric  vehicles  directly,  the  representative 
selected  should  spend  at  least  a  week  or  two  at  the  manufacturer's 
yilant.  Even  then  he  should  unhesitatingly  call  for  help  if  the  prob- 
lem appears  too  difficult  for  him  to  .solve.  As  indicating  methods 
which  cential  .stations  might  ornploy  in  a  development  of  this  nature, 
sxtracts  are  given  below  of  rcjiorts  from  the  Commonwealth  Edison 
Co.  (Chicago)  and  the  New  York  Edison  Company. 

Report  or  the  Commonwealth  Ehison  Co.mpaxv. 

Tlic  company  has  always  looked  with  great  favour  on  the  electric 

\'ehicle  as  a  very  valuable  field  for  central  station  .service  anti  has 

•ndeavoured  to  build  up  this  class  of  business.     The  work  Iwing 

lone  by  it  may  be  classified    imder  the  following   general    heads  : 

leneral  publicity  ;   favourable  rates  for  electricity  for  charging  bat- 

•'      :    personal  services  of  specialists  available  to  users  of  electric 

s;    inspection  of  garages  and  equipiuent  ;    maintenance  of 

_  iicy  charging  and  boo.sting  stations. 

<:t:iir(il  /^)(Wi'ri'/y.— This  work  ha.s  been  conducted  by  s|iecial  inser- 

ions  in  trade  jiajiers  and  journals,  bill-board  advertising,  issue  of 

XKiklets,  pamphlets  and  folders,  i&c,  cinematograph  film.s  of  vehicles 

n  operation  and  nujtograph  signs. 

yiironmhle    /{ale.H   for    Eleclririly. — We    have   procecdecl    on    the 

ry  that  the  Im'sI  interests  of  the  electric  vehii-le  can  be  served  by 

raguig  the  building  up  of  large  garages  which  can  afford  to 

the  competent  hcl))  required.     AVe,  therefore,  worked  out  an 

ak    schi-dule    a|>plying   to    installations    having   a    maximum 

id  of  .")(•  kw.  or  above,  which  brings  the  r.ite  for  electricity  u-sed 

.larger  garages,  handlirg  from  7.t  to  150  cars  each,  down  (o 

0-87.5(1.  to  1(1.  per  kilowatt -hour.     This  has  en.^|)led  uh  to  take 

practically  all   vehicle  charging  busine.ss  in  Chicago,  as  evi- 

:1  by  the  fact  that  over  S.")  per  cent,  of  all  charging  in  the  city  it 

'oni  our  circuits.     We  ho|)e  to  sign  contracts  with  the  rcmiiin- 

■ragcs  Ixffore  the  end  of  thi'  year. 


Personal  Services  of  Specialists. — A  special  staff  is  employed  to 
visit  and  inspect  the  large  garages  and  to  give  advice  to  vehicle  users 
as  required. 

Maintenance  of  Emergenci/  Cliarginrj  and  Boosting  Stations. — We 
have  equipped  21  of  om-  sub-stations  with  apparatus  for  this  work. 
This  equipment  generaily  consists  of  mercury  arc  rectifiers,  but  in  a 
number  of  the  outlying  districts,  in  widely  separated  parts  of  the 
city,  we  have  installed  motor-generator  sets  of  ample  capacity  to  give 
200-ampere  boosting  charges  to  electric  trucks.  In  the  way  of  futm-e 
activity,  a  number  of  plans  have  been  suggested  for  adoption  by 
central  station  companies.  One  is  that  of  co-operative  advertising 
whereby  vehicle  agencies  and  the  central  station  combine  in  the 
various  localities  to  carry  on  an  advertising  campaign.  The  object 
would  be  to  strongly  emphasise  the  many  advantages  of  the  electric 
vehicle  instead  of  dwelling  on  special  featiu'es  of  the  various  cars,  as 
is  now  the  case  where  each  vehicle  manufacturer  does  his  own  adver- 
tising. However,  before  any  extensive  camjjaign  is  entered  into  for 
the  sale  of  commercial  trucks  to  small  users,  much  better  garaguig 
facilities  than  now  exist  must  be  provided.  This  in  our  opinion  is 
very  essential,  and  we  believe  it  will  be  a  serious  mistake  to  stimulate 
the  sale  of  trucks  to  individuals  mitil  means  are  provided  for  taldng 
care  of  them  properly. 

Report  of  the  New  York  Edisos  Company. 

Four  years  ago  the  New  York  Edison  Company  established  its 
automobile  bm'eau,  and  the  man  placed  in  charge  was  instructed  that 
his  duty  was  to  co-operate  in  every  w'ay  possible  with  the  electric 
vehicle  manufactmers  who  w-ere  selling  in  New  York  territory. 

After  the  bureau  became  acquainted  with  all  local  electric  vehicle 
selling  agencies,  a  list  of  electric  vehicle  owners  and  also  a  list  of 
customers  taldng  ser\'ice  from  the  company  for  charging  piuposes 
were  obtained.  Calls  were  then  made  on  all  persons  whose  names 
appeared  on  either  list,  and  a  permanent  record  established.  This 
record  is  kept  on  cards  which  show  the  name  of  the  owner  of  the  car 
and  his  address,  the  make  of  the  car,  where  it  is  garaged  and  the 
.source  of  the  charging  current,  whether  Edison  .service  or  a  private 
plant.  •■ 

The  list  of  vehicle  owners  is  kept  up-to-date  by  daily  reports. 
The  bmeau  aims  to  keep  in  touch  with  the  operation  of  every 
"  Electric  "  in  the  city  and  wherever  possible,  i)crforraance  and  cost 
data  are  obtained.  A  call  is  made  at  least  once  annually  on  every 
user  in  the  city.  The  next  very  important  step  was  the  establish- 
ment by  the  company  of  22  outlet  charging  stations  througliout  the 
city.  The  network  of  emergency  charging  stations  covers  the  city 
very  completely,  and  it  never  happens  that  a  \i  hii  li-  wanting  a  boost 
Is  too  great  a  distance  from  the  supply  of  cliaru'ii'L'  rm  rmt.  A  book- 
let containing  a  list  of  all  garages  and  ch.u^iii;.'  staiidus  within  a 
radhis  of  100  mile.s  of  Xew  York  City  is  published  aimually  by  the 
companj-.  Electric  vehicle  and  storage  battery  manufacturers  are 
lulvised  that  they  may  have  as  many  copies  as  they  may  want  for 
their  own  mailing  lists  or  for  their  showrooms. 

If  the  electric  vehicle  jiurcha.ser  will  permit  the  bureau  will  direct 
the  installation  of  the  necessary  garage  apparatus  and  give  atlvice 
as  to  proper  maintenance  of  the  vehicle.  If  the  purchaser  does  not 
wish  to  care  for  the  car  himself  he  is  su])i)lied  with  a  list  of  garages 
where  satisfactory  service  may  be  obtained.  In  this  nuuuu^r  the 
service  of  the  bureau  is  two-fold  ;  first,  by  arranging  garaging  facili- 
ties for  the  new  car,  and,  secondly,  by  increasing  the  business  of  the 
garage  man  who  is  trying  to  earn  a  lower  rate.  Another  duty  of  the 
bureau  is  to  seh^ct  and  maintain  a  list  of  Xew  York  business  houses 
now  using  hor.se-drawn  vehicles,  but  whose  volume  of  business 
lijuidled  seems  to  warrant  the  ado]>tion  of  a  more  cconomic^al  mode 
of  transfer.  This  list  is  circularised  at  intervals,  and  attention  is 
drawn  to  the  advantages  to  I)e  derived  from  the  use  of  electric  trucks, 
A  reply  to  Diu'  of  the  letters  being  recelveil,  a  ropreseulativc  imme- 
diately (^alls  and  determines  the  requirements  of  the  ca.se,  submitting 
performance  flata  and  figures  on  cost  of  operation  and  nuiintenanco. 
The  company  spends  a  gowl  part  of  its  advertising  ai>propriatiun  on 
ele(-tric  vehicle  publicity.  It  is  interesting  to  note  that  two  years 
ago  there  were  but  eight  or  nine  nuuiufacturers  reiuescntcd  in  New 
York,  while  at  the  iirosenl  writing  there  are  21  agencies  or  brauches. 
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APPARATUS  FOR  PROTECTING  ELECTRICAL  MA- 
CHINERY AGAINST  ABNORMAL  ELECTRICAL 
CONDITIONS.* 

BY    C.   C.    GAKRARD. 

(Continned  from  p.  508.) 

Summary. — The  author  deals  first  with  the  conditions  which  give  rise 
to  abnormal  electrical  conditions  of  a  transient  type,  such  as  those  due  to 
switching,  arcs  and  sparks.  Methods  of  suppressing  arcs  to  earth  are 
described.  The  author  then  passes  on  to  pressure  rises  between  the 
turns  of  electrical  windings,  and  those  due  to  causes  exterior  to  the 
system,  such  as  lightning.  Various  protective  devices  are  described, 
such  as  water  jet  earthing  resistances,  the  Moscicki  and  other  condensers, 
Giles'  valve  and  the  more  ordinary  hghtning  arresters.  In  conclusion  the 
question  of  earth  plates  is  considered. 

WATER  JET  EARTHING  RESISTANCES. 
As  mentioued  on  p.  508,  an  efficient  means  of  relieving  over- 
head transmission  lines  of  dangerous  charges  of  static  elec- 
tricity is  to  provide  a  leakage  path  to  earth  from  each  con- 
ductor. Where  a  plentiful  supply  of  water  is  available,  as  in 
water-power  stations,  this  can  be  done  very  conveniently  by 
means  of  jets  of  water  issuing  from  earthed  nozzles  and  im- 
pinging upon  metallic  inverted  cups  which  are  in  direct  con- 


FiG.  12, Water  .Jet  Earthing  Resistance,  Three-phase,  18,000  volts 


preventative  of  static  charges  is  to  earth  the  neutral  point  of 
the  high  voltage  system.     It  is.  however,  not  always  possible    I 
to  do  this.  \ 

Earthing  Choke  Coils. — For  laige  systems,  where  it  is  neces- 
sary to  provide  means  to  dissipate  static  charges,  the  water  jet 
has  often  too  Itigh  a  resistance,  and  the  earthing  choking  coil 
has  to  be  resorted  to.  Thi.s  consists  of  a  highlv-insidated 
^vinding  wound  on  an  iron  core  and  connected  either  between 
line  and  earth  or  between  the  neutral  point  and  earth.  With 
the  water  jet  or  other  non-inductive  leak  the  only  thing  that 
prevents  useful  ciu-rent  leaking  to  earth  is  the  ohmic  resis- 
tance. In  order  to  keep  this  waste  as  small  as  possible,  the 
resistance  must  be  large,  which  is  the  direct  contrary  to  what 
is  required  for  a  rapid  dissipation  of  static  electricity.  It  must 
be  remembered  that  the  current  which  passes  due  to  this  dis- 
sipation of  static  electricity  is  a  continuous  one.  With  the 
choke  coil,  on  the  other  hand,  leakage  of  useful  current  is 
limited  by  the  inductance  of  the  coil,  and  the  ohmic  resistance 
may  be  kept  as  low  as  the  design  allows.  This  is  an  advantage 
in  favour  of  the  choking  coil.  The  losses  in  the  latter  ari;  the 
iron  loss  and  the  copper  loss  due  to  the  magnetising  current 
of  the  choker.  If  the  choking  coil  be  connected  to  the  neutral 
point,  the  losses  in  the  choker  in  the  ordinary  way  wiU  be  very 
little,  as  the  neutral  point  is  generally  at  or  near  earth  poten- 
tial. Nevertheless,  the  coil  nuist  be  suitable  for  working  with 
on'  line  earthed,  mider  which  circumstances  the  coil  will  have 
a  voltage  impressed  acro.ss  it  equal  to  the  voltage  between 
phases  divided  by  V3.  If  connected  between  one  line  and 
earth,  then  the  normal  pressure  across  the  coil,  if  the  system 
is  one  of  any  considerable  size  will  be  equal  to  the  voltage 
between  phases  divided  by  \  '^  J; 
it  must  be  capable,  however, 
of  standing  up  to  the  full 
voltage  between  phases  which 
it  would  have  to  bear  if  one 
of  the  other  phases  became 
earthed.  The  efficiency  of 
the  coil  for  its  purpose  is 
inversely  proportional  to  the 
ohmic  resistance  of  the  wind- 
ing ;  this  value  should,  there- 
fore, always  hi  asked  for  by 
the  purchaser.  In  addition, 
the  total  loss3s  in  the  coil 
should  b.'  specified  when  a 
voltage  equal  to  the  voltage 
between  phases  divided  by 
v'S  is  applied  acrosss  its  ter- 
minals. The  detail  design  of 
the  coil  is,  of  course,  verv 
similar  to  that  of  an  ordi- 
narv  transformer  of  the  sanu 


nect.Kiii  uith  the  lines.  An  earthing  resistance  constructed  on 
this  plan  is  illustrated  in  Fig.  12.  It  will  be  noticed  that  the 
three  cocks  controlling  the  flow  of  water  are  connected  together 
so  that  the  size  of  the  jet  on  each  phase  is  the  .same.  AdjiLst- 
ments  are  provided  so  that  the  length  of  the  jets  may  be  chosen 
U)  suit  the  local  conditions.  It  is  advisable  to  in.stal  an 
ammeter  in  series  with  one  of  the  pha.ses  to  check  the  waste  of 
cuiTcnt  which  necessarily  always  goes  on  with  such  an  appa- 
ratus. This  is  shown  in  Fig.  12.  The  hook  just  below  the 
ammeter  operates  a  short-circuiting  link,  as  the  instrument  is 
normally  short-circuited,  and  is  only  thrown  into  circuit  when 
it  is  desired  to  make  a  measurement  of  the  leakage  current.  A 
.suitable  leakage  current  on  a  10,000-volt  .system  would  Ix; 
04  amperes,  corresponding  to  a  continuous  waste  of  6,!)20 
watt.s.  The  resistance  between  each  phase  and  earth  would 
be,  under  these  circumstances,  14,4.50  ohms.  It  is  obvious 
that  such  a  high  resistance  may  prevent  the  rapid  enough  dis- 
sipation of  <|uickly  formed  static  charge  of  consiflerabU'  aiuotmt. 
For  lHrj;f  .systcm.s,  thcrefurc,  water  jet  earthing  resistances  are 
not  HO  good  lis  earthing  clinking  coils.  Of  cour.se,  the  very  best 
*  Copyright.     All  rights  reserrod. 


j  voltage.     It  is  desirable  that  the  insulation  of  the  high  voltagt 
I  end  turns  .should  be  specially  reinforced. 

rSE  OF  CONDENSERS  FOR  PROTECTION 

I  ru  Hl'OSES. 

The   faculty   that  an   electrostatic    conden.ser  possesses  o 

I  offering  a  relatively  hv  passage  to  current*  of  high  frequenc; 
while  presenting  a  "high  resistance  in  the  path  of  a  current  o 
normal  periodicity,  has  caused  its  use  as  a  protective  devic 

I  against  lightning  and  other  ])iessm-e  rises  to  be  often  suggested 

!  Thus,  Percv  H.  Thomas  {s,r  ■  Trans.."  Am.I.E.E.,  Vol.  XI \ 
11)02,  pp.  213-264)  used  a  cmidenser  combined  with  a  chok.  oi 
in  his  so-called  "  .static  iiilrrvupter."  This  apparatus  con >iste 
of  an  ironless  choke  coil  connected  in  .series  with  the  line,  and 
condenser  connected  between  the  junction  between  tlie  chol 
coil  and  the  apparatus  to  he  protected  and  earth.  Both  chok 
coil  and  condenser  were  conlainea  in  a  tank  filled  with  oil.  an 
it  will  be  s*n  that,  contiaiy  to  present-day  practice,  the  coi 
denser  was  connected  on  the  apparatus,  instead  of  the  In 
side  of  the  choke  coil.  'I'he  condensers  ii.sod  seldom  e.vceedi 
,a  few  lumdrcdths  of  a   nunofarad.     The  static  internipte 
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probably  on  account  of  difficulties  in  the  construction  of  the 
condenser,  never  came  very  much  into  use  ;  American  practice 
soon  after  its  iutroductiuu  inclined'  strongly  to  the  electro- 
Ivtic  type  fif  arrester. 

Current  Passed  through  a  Condenser  if  the  Discharge  be 
of  High  Frequency.— If  .m  alternating  current  of  voltage  E 
volts  and  of  frequency  /  periods  per  second  be  applied  to  a  con- 
denser of  capacity  C  microfarads,  then  the  cmrent  which  will 
pass  through  the  condenser  will  be 
2.-7/('V' 


1  = 


lO'i 


amperes. 


Let  us  assume  a  system  operating  at  20,000  volts,  50  period- 
three-phase,  having  protecting  condensers  installed  between 
each  phase  and  earth  of  O-O.^  mfds.  Assuming  the  earth  con- 
nections ^vere.of  negligible  impedance,  the  current  normally 
flowing  through  each  condenser  would  be  0-18  amperes,  each 
condenser  having  an  apparent  resistance  to  tiie  path  of  the 
50  period  current  of  63,500  ohms.  If,  now ,  the  fi-equency  of 
the  cfccharge  be,  say,  3,000  cycles  per  second  (due,  for  example, 
to  a  surge  in  the  transmission  line),  this  apparent  resistance 
I  would  be  reduced  to  1,058  ohms,  which  would  still  be  too  high 
r  to  allow  any  large  quantity  of  energy  to  pass  quickly  through 
to  earth.  If,  on  the  other  hand,  the  periodicity  of  the  dis- 
charge were  of  the  order  of  100,000  per  second,  as  would  be 
the  minimum  in  the  case  of  atmospheric  discharges,  the 
apparent  resistance  of  the  condenser  battery  comes  down  to 
32  ohms,  and  will,  therefore,  pass  large  quantities  of  electricity 
to  earth  at  a  comparatively  low  voltage.  From  these  con- 
siderations it  will  be  seen  that  the  connection  point  to  the  line 
of  the  condenser  battery  is  a  point  of  nearly  zero  potential  for 
very  high  fi-equency  dischai\L,'es.  It  is  almost  the  same,  as  far 
as  these  very  high  frequency  discharges  are  concerned,  as  if 
till'  line  were  connected  to  earth  at  this  pomt.  It  is  this  pro- 
pcitv  of  the  condenser  of  presenting  a  very  small  obstacle  in 
the  path  of  the  very  high  frequency  current,  while  allowing 
practically  no  current  to  pass  at  normal  fi'equency.  which  makes 
it  so  valuable  as  a  protective  device  against  atmo.spheric  dis- 
charges. On  the  other  hand,  it  is  of  very  little  service  as  a 
otection  against  line  surges  (of  the  order  of  3,000  periods  per 
ond).  To  protect  against  these  some  form  of  spark-gap  is 
icessary.  As  shown  on  p.  508,  however,  many  forms  of  elec- 
ical  disturbance,  such  as  travelling  waves,  have  the  charac- 
istics  of  very  high  frequency  currents,  and  their  evil  eSects 
guarded  against  efficiently  by  means  of  condensers. 
The  Moscicki  Condenser. 
The  Moscicki  condenser  (British  patent  1,308/1901)  is  illus- 
trated in  Fig.  13.  It  consists  of  a  glass  tube,  A,  coated  on  the 
inside  and  outside  with  chemically  deposited  silver,  which  is 
.iftri  wards  electroplated.  This  method  of  forming  the  coating 
liviates  any  danger  of  air  bubbles  being  enclosed  between  the 
coutiug  and  the  glass,  wliich  would  be  a  .source  of  danger.  The 
thickness  of  the  glass  tube  is  kept  as  small  as  possible  in  order 
to  get  a  high  capacity.  It  is  found  that  the  most  likely  places 
for  a  breakdown  of  the  dielectric  to  occur  is  at  the  edges  of 
the  coatings.  This  is  due  to  the  concentration  of  the  elec- 
c  stress  at  this  spot.  To  guard  against  this  danger  the  glass 
[bes  are  tliicken(^d  at  the  upper  end,  and  thus  po.s.ses3  a 
t  resistance  to  puncture  at  this  dangerous  region.  In 
order  to  obviate  surface  discharges  taking  place  from  the  edges 
"f  the  coating,  the  neck  of  the  condenser  is  fixed  inside  a  por- 
celain insulator,  and  the  whole  space  filled  with  insulating 
J  Vynpound,  .so  that  the  edge  of  the  coating  is  buried  in  the  same. 
^  ■'\  condenser  proper  is  mounted  in  the  outer  metallic  tube  H, 
*neVnnular  space  between  the  two  being  filled  with  a  h)W 
I  freezhg  point  mixture  of  water  and  glycerine.  I3y  this  means 
local  heating  is  avoided.  Moscicki  condensers  can  be  con- 
''tructed  to  withstand  peak  voltages  of  60,000  volts,  and  a  singh- 
■ubuiar  condenser  3  in.  in  diameter  (over  all)  and  •[  ft.  i»  in. 
'"H  (over  all)  will  have  a  caj.acity  of  about  0-005  mfds. 
.  'tis  claimed  that  in  spite  of  the  use  of  gla.ss  as  dielectric  that 
"'•icki  condeii.sers  are  very  robust  and  strong  articles. 
•iiiilly,  from  an  electrical  point  of  view,  nothing  better  than 
^  for  making  a  iiigli-voltage  condenser  could  be  used.     It 


may  be  Mentioned  that  the  glass  tube  is  elastically  supported 
inside  the  outer  metallic  tube  by  means  of  a  rubber  sleeve.  The 
outside  coatings  of  the  condenser  tube  end  just  by  this  rubber 
sleeve,  but  are  continued  over  the  rubber  by  means  of  graphite 
paint,  thus  ensuring  metallic  continuity  between  the  silver 
coating  of  the  glass  tube  and  the  outer  metal  tube.     The  inside 


Fig.  13. — Cross-section  of 
Moscicki  Condenser. 


Flo.   1-4. — Batteky  of  Mosl'icKi 
Condensers. 


silver  coating  of  the  condenser  tube  extcnd.s  practically  right 
up  to  the  end  of  the  tube. 

The  tubes  are  assembled  in  metallic  fi'ames  in  the  form  of 
batteries,  a  sufficient  number  being  connected  in  parallel  to 
give  the  requisite  capacity. 

An  illustration  of  a  complete  battery  is  shown  in  Fig.  M. 

The  Meirowshj  Condenser. 
The  Meirowsky  condenser  (see  Fig.  15)  as  made  for  protective 
purposes  is  somewhat  similar  in  external 
_  jjpearance  to  the  "Moscicki"  condenser. 

~  fc  I   I  .\s  dielectric,  a  fibrous  material  known  as 

.  ■  i    I  '■  pertinax"  is  u.sed,  the  condenser  plates 

I  aili  j  being  of  tinfoil  pressed  into  the  pertinax. 

I  III  '''''°    f'li'Pf    advantage    claimed    for    the 

I  Bill  I  .Meirowsky  type  is  that  it  is  unbreakable. 

J  ■IILi  On   iii^   (ilhur   hand,  the  dielectric  lo.sses 

are  higher  than  with  the  glass  tube  typo, 
and,  of  cour.se,  the  chief  point  of  the 
Moscicki  patent — viz.,  the  thickening  of 
the  dielectric  at  the  edges  of  the  coating — 
is  absent.  It  may  be  added  that  "  per- 
tinax "  consists  of  paper  treated  with 
"'  Uakelite"  insulation. 

Switches  for  Disconnecting  Con- 
denser Batteries.  If  un  (udinary  air- 
break  switch  be  used  lux  connecting  and 
disconnecting  condenser  batteries,  the  condition  may  arise  of 
an  arc  in  air  existing  in  series  with  the  iiigh  capacity.     This  is 


Fio.  I").     Battkiiv 
l)V  Mkiuowsky 
Condensers. 
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apt  to  be  a  source  of  dangeroiLS  pressure  rises.  An  oil  dis- 
connecting switch  could  be  used  with  safety,  but  this  would  be 
expensive.  A  simple  and  cheap  method  is  to  connect  the 
condenser  through  a  high  resistance,  gradually  short-circuiting 
same  wfien  closing,  and  gradually  introducing  same  into  circuit 
when  opening.  Such  a  resistance  is  formed  convenienth'  by  a 
mixture  of  distilled  water  20  per  cent.,fand  chemically  pure 
glycerine  80  per  cent.,  contained  in  a  glass  tube.  Such  a 
resistance  charging  switch  as  used  with  batteries  of  Moscicki 
condensers  is  illustrated  in  Fig.5.  Ifi  and  17.  These  switches  are 
only  necessary  for  voltages  above  8,000  volts.  It  will  be  seen  the 


Fig;  16. — Switch  fob  obaduaixy  CHAKorsG 
Moscicki  Condensers  Ijjdook  type. 


Fig.  17.— Chakoing  Switch 

FOR  Moscicki  Condensers. 

Outdoor  Pattern. 


arrangement  consists  of  two  porcelain  insulators.  The  lower 
one  carries  the  one  terminal  and  the  tube  of  glycerine  solution, 
and  the  upper  one  the  movable  electrode  which  is  raised  and 
lowered  by  means  of  a  string  or  similar  method. 

{To  be  continued.) 


ELECTRICAL  PRECIPITATION.* 

BY    K.    (!.    COTTREI.I. 

Summary. — The  author  gives  a  review  of  the  dc^vclopment  of  tlie  w oik 
on  electrical  jirccipitation  and  outlines  its  future  progress. 


The  earlie.st  reference  to  tlic  a]jj)licat ion  of  electrical  force.s  l<i 
)ircei|iitation  is  that  of  Hohifeld  in  1824,  who  wa.s  tlie  first  to  point 
•Iflinilely  lo  (he  ])henomena  as  a  practical  matter.  Nothing  further 
happened  iinlii  18.10,  when  C.  F.  Ouitard  mentioned  a  similar 
phenomenon  h  liieh  he  observed  inde|)en(lently  on  tobacco  smoke  in  :i 
hot  lie.  Jieyond  a  few  refenTices,  no  further  notice  .seems  to  have 
lieeti  taken  of  the  subject  till  1884,  when  there  is  a  record  of  a  patent 
issued  in  England  to  A.  L.  Walker,  superintendent  of  a  large  lead 
works,  who  obtained  a  ])atent  dated  August  9,  1884.  There  is  also  u 
record  of  a  Ceiinan  jiatent  dated  October  2,  1884,  i.ssued  to  Dr.  Carl 
Mo«'Iler.  Walker's  work  seems  to  have  been  based  on  some  experi- 
ments and  observations  made  by  Oliver  Lodge  about  that  time, 
although  no  deljnite  record  of  them  ajjpears  excH-jit  in  a  Vajier  read 
before  the  Hoyal  Institution  in  May,  188(i.  Following  I^odge's  work, 
Ihi-re  was  an  installation  put  in  at  the  J)ee  Hank  Lead  Works,  for 
which  current  wa«  furnished  by  two  Wimshurst's  machines.  Oft.  i" 
diamt-lcr.     The  current  wa«  carried  to  pointed  rods  with  barbed  <nils 

•  Alwtnicl  r.f  n  l',i|,.T  M-u.l  lKf.,re  the  Anieriejin  Institutes  of  F.l.drical 
r.fi^iniS'ni. 


placed  in  the  flues  of  the  lead  smelter.  Xothijig  fiuther  is  heard  of 
tills  iastallation,  and  it  is  evident  that  it  proved  entiiely  impracticable 
to  maintain  in  continuous  operation. 

About  1905  experiments  «eie  undertaken,  on  the  clearing  of 
fumes  from  acid  works  in  California,  by  the  Um\ersity  of  California 
to  determine  the  practicability  of  these  general  methods,  using  more 
modern  apparatus,  or  substituting  the  modern  liigh-tension  trans- 
former with  the  auxiliary  ajiparatus  necessary,  for  the  friction 
machine,  and  working  out  a  iiime  efficient  system  of  electrical 
distribution.  Out  of  that  grew  some  interesting  laboratory  experi- 
ments which  looked  promising,  ami  these  attracted  the  attention  of 
some  of  the  local  mauufacturini;  loncerns  who  were  willing  to  carrv 
the  work  further.  It  was  very  soon  found  that  the  work  would  have 
to  be  put  on  a  more  stable  ba.sis  tlian  it  was  possible  for  the  author 
and  others  to  do  at  the  University,  as  members  of  the  staff,  and 
carry  the  thuig  to  a  practical  issue. 

That  led  eventually  to  the  organisation  of  the  present  institution 
which  is  handling  the  work.  It  w  as  realised  that  it  would  be  difficult 
for  the  University  itself  to  midirtake  this  work,  and  t'liere  w;i.s  a 
distinct  prejudice  against  purely  commercialising  the  niatier  in  tlie 
hands  of  any  one  commercial  organisation.  A  scheme  was  worked 
out  to  develop  the  patents  under  the  guidance  and  backing  of  local 
capital,  with  the  understanding  that  when  the  money  mvested  had 
been  retivrned,  and  a  reasonalile  profit  secured,  that  the  pater.ts 
sliould  no  over  to  some  holding  i  'i^anisation  to  be  used  for  the  beiietit 
(if  sciiiitilie  researili.  It  wa-.  .  x]  roted  then  that  that  organisation 
would  1  e  t lie  University-  of  ( 'alif^  miia.  but  as  the  work  developed  it  took 
more  time  and  money  than  uus  anticipated,  and  had  spread  over 
such  a  large  territory  that  it  seemed  impracticable  to  administer 
it  from  a  single  institution.  Tliis  would  also  tend  towards  the  com- 
mercialising of  educational  laboratories.  After  coniderable  search 
for  the  best  means  of  carrying  this  out,  the  patents  were  turned  over 
to  the  Smithsonian  Institution,  and  by  it  transferred  to  a  corporation 
whirh  was  fornKcl  under  its  auspices — its  guidance  at  lejust — called 
the  iieseareh  Corjioratiou,  organL-^ed  as  a  business  organisation  with 
directors  and  a  charter,  to  conduct  the  business  of  the  research  work, 
and  to  turnover  the  property  to  the  Smithsonian  Listitution  and  other 
national  institutions. 

Simultaneously  with  this  development  in  the  East  there  came  a 
development  in  the  West.  At  tlie  universities  of  Kansas  and  Pitts- 
liurgh,  under  the  direction  of  I'lof.  R.  K.  Duncan,  the  work  dealt 
more  particularly  with  lilack  smoke,  which  was  the  specific  probleJn 
in  the  city  of  Pittsliurgh.  This  work  wjis  financed  by  Mr.  K-  B, 
.Mellon,  of  Pittsburgh,  and  out  of  it  grew  the  Mellon"  Institute  of 
Industrial  Research  and  School  of  Specific  Industries.  The  work  of 
the  Mellon  Institute  not  onl.\  covered  electrical  }>recii)itation  but 
other  fields.  The  electrical  preci|iitation,  however,  formed  a  promi- 
nent jiart  of  this  work,  and  co-operation  in  this  direction  between  the 
two  institutions  has  come  about  to  the  advantage  of  each.  What 
has  been  actually  done  by  tliese  institutions  is  told  ui  other  Paper 
but  as  to  how  far  tliis  work  will  go  beyond  its  present  state  is  an 
interesting  problem.  ' 

In  Lodge's  origmal  plans  there  were  two  distinctly  separate  con- 
cept ions,  two  separate  lines  of  attack,  one  wa.s  directed  at  the  |irecipi 
tat  ion  or  collection  of  industrial  fumes  and  smoke,  house  smoke  anc 
\(ilat ile  matter,  or  at  least  man-made  fumes.  The  other  w iis  dir 
to  tlie  (|uestion  of  fog  precipitation  in  the  o|)en,  the  clearing  of  route 
for  navigation,  tlie  clearing  up,  particularly  (as  the  idea  existed 
Lodge's  mind)  of  the  fogs  of  London.  That,  hi  one  sense,  looks  like, 
greater  task,  like  a  more  hopeless  task,  than  those  we  have  uiidei 
taken.  In  another  sense,  perhaps  it  is  in  some  ways  the  easier  of  tb 
t«o.  The  commercial  devclo])ments  of  fume  ])rccipitation  wei 
matters  in  connection  with  wliirh  direct  financial  siijiport  could  1 
got  from  individual  firms.  Imi  the  clearing  of  fog  in  the  open  is 
thing  in  which  it  will  be  harder  lo  interest  business  interests.  It  i: 
matterof  public  interest,  and  it  was  felt  that  it  wa.s  best  at  tacked  aft 
the  other  work  had  been  established.  Also  it  is  a  matter  which  w 
require  probably  more  powerful  apparatus,  and  the  small  iiistallat  io 
that  have  grown  up  to  the  present  time  have  been  a  foreriiniu'i 
that. 

The  po.ssibilities  of  experiments  in  this  direction  are  growing  ri/T 
along  among  the  shipping  and  other  interests,  to  whom  the  f< 
cpiestion  is  a  vital  one,  and  it  is  entirely  probable  that  w  ithin  th<  ne 
few  months  a  direct  start  may  be  made  in  exp<'riments  along  tl 
line.  Lodge  liius  carried  out  some  very  startling  experiments  in  tl 
direction  already.  On  the  top  of  the  bniUliiig  in  bis  old  head(|uart' 
at  the  Physics  Laboratory  at  Liverpool,  before  he  left  there  to  go 
Hiniiingham,  h"  erected  a  mast,  practically  a  Hagpole,  carried  a  w 
up  lliat  to  thi-  top.  and  ehaig<-d  that  simply  from  a  scries  of  In 
electrostatic  nuichines  available  at  the  laboratory,  and  wius  al'lc' 
loadnallv  dissipate  the  fog  for  several  hundred  feel  aronndtbew  ■■ 
This,  at  ieiusi,  represents  what  may  be  iioind  for.     The  line  of  all  « 
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taken  up  would  probably  be  somewhat  different  from  that.  The 
method  woiild  probably  lie  more  iu  finding  a  means  of  carrying  an 
electrode  system,  slightly  modified,  but  in  general  not  so  different 
from  those  at  present  in  use  in  the  Hue  sj'stems,  in  front  of  the  vessel 
that  was  to  be  protected  from  fog  dangers.  Aerial  problems  are 
coming  fairly  and  distinctly  in  the  field  of  tlie  engineer,  and  in  talking 
with  a<'ronautic  ])eople  they  do  not  see  why  there  should  be  any 
finc'stion  of  carrying  at  a  couple  of  boat  lengths  ahead  of  the  vessel, 
from  tach  .side,  an  apjaraius,  such  as  the  electrcde  system.  By 
ri.nnecting  that  to  high-tension  apparatus,  such  as  you  will  see 
ojierating  here,  on  shipboard  through  the  cable  that  is  supjiortmg 
tliis  motor,  you  would  have  a  broom,  so  to  speak,  sweepuig  a  path 
clear  in  fi-ont  of  that  ves.sel.  that  would  give  you  room  enough  to  stop 
if  vou  were  about  to  run  int<i  anything.  If  you  wreck  the  helicopter, 
I  liat  does  not  amount  to  much,  and  that  can  be  deflected  in  a  shorter 
1  iiae  than  that  in  which  you  can  stop  a  large  vessel.  This  is  offered 
))urely  as  a  stiggestion  as  to  the  line  of  work  that  may  be  taken  up, 
ijut  it  is  not  half  as  big  a  jump  into  the  dark  as  it  would,  perhaps, 
seem  at  first  sight.  Some  of  the  steamship  people  iu  New  York  have 
indicated  then-  willingness  to  go  forward  with  the  work  and  supply  the 
necessary  means  to  carry  on  preliminary  tests  to  see  what  may  be 
don«  in  the  matter,  and  it  is  hoped  some  such  development  may  take 
place  in  the  near  future. 


V 


THE    THEORETICAL    AND    EXPERIMENTAL    CON- 
SIDERATION OF  ELECTRICAL  PRECIPITATION.* 

\:\    A.    F.    NESBIT. 

Summary. — Laboratory  apparatus  for  electrical  precipitation  is  de- 
scribed and  a  practical  precipitator,  designed  by  the  author  and  Dr. 
Strong,  is  illustrated.     Details  of  its  working  are  givcu. 


Consideration  is  first  of  all  given  to  the  phenomena  of  ionisation 
and  the  laws  of  electrically  charged  bodies  upon  which  the  theory  of 
electrical  precipitation  of  sus])ended  matter  in  gases  is  based.  The 
author  then  outlines  the  general  theory  of  electrical  precipitation. 


To  Suction  Fan— 


^r 


Pipe  or         ^ 
Glass  Cylinder—* 


^^_  Pip?  or 

p/eferjbV 
a  Glass  Cylinder 


1     -       -f 


'r>  !,■<*  " 


llcieiirrli.    Work 


Kio.  2. 
Some   idea   of   the 


i,r-iKiiri,i  ty  iiTK  on  Klec.trUal  Preciititalioti. — .'^ome  mea  oi  rne 
pliiXjomena  aftcnduig  the  ))recipitation  of  suH])ended  particles  in 
gaiies  hy  the  electrical  process  wa.s  obtained  by  means  of  K])ccirtl 
apparatus  a-s  shown  by  Figs.  I  and  2.  The  glass  cylinder.  Fig.  I, 
""Ui.  ihside  diameter,  complclely  enclosing  Ihi^  J  in.  wire-mesh 
cylinder;")  in.  in  diametei,  was  scraled  to  the  lower  gliusrt  jar  and  also 
■O  the  ni'tvr  class  i.ar  or  iiini-  liadine  1o  (hr-  snclion  fan.     There  was 
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thus  eliminated  any  possibility  of  an  m-draught  of  air  through  the 
wire  mesh  cylinder  which  constituted  the  grounded  electrode.  The 
wire  c  m  Figs.  1  and  2  rejiresents  Ihr  ^iclivc  clcotriuli-  of  the  system, 
and  was  placed  axiallywithui  the  wivi'iiicsli  i  >  I i i m I r r.  1  icing  supported 
at  either  end  by  means  of  heavy  \\;ill.'<l  gl.i,-s  tulns  ,liL  Connection 
to  the  high-voltage  electrical  circuit  was  made  through  the  upper 
glass  tube  d. 

In  tlie  experiments  to  be  described,  all  cylmdrical  parts  of  the 
apparatus  were  of  glass,  except  the  wire-mesh  cylmder  and  the  cross 
A  of  stove  pipe  ui  Fig.  2.  Ample  insulation  was  thus  provided 
against  any  leakage  of  electricity  from  the  active  electrode  c  to  any 
part  of  the  apparatus,  except  corona  discharge  between  the  wu-e  c 
and  the  grounded  wire-mesh  cylmder.  The  electrical  circuit  consisted 
of  a  liigh-voltage  transformer  capable  of  stepping  up  from  220  volts 
to  as  high  as  80,000.  The  high-voltage  side  of  this  transformer  was 
connected  through  a  mechanical  rectifier  of  the  Lempe  type,  and  one 
side  of  the  circuit  wa.s  taken  to  the  upper  end  of  the  active  electrode 
c,',the  other  side  going  to  ground.  A  potential  of  about  30,000  volts 
was  needed  to  get  a  strong  negative  corona  discharge  from  the  wire 
c  towards  the  wire  gauze. 

Referrmg  now  to  Fig.  1,  very  fine  pieces  of  thin  tissue  paper,  tin 
foU  and  gold  leaf,  fine  shreds  of  silk  fibre  and  other  light  substances 
were  placed  on  the  wire  gauze  disc.  Every  precaution  was  taken  to 
insure  that  these  particles  of  paper,  &c.,  were  free  from  any  elec- 
trical charges,  the  disc  bemg  first  connected  to  a  delicate  gold  leaf 
electroscope,  which  gave  no  mdication  of  charges,  and  then  earthed. 
When  the  electrical  circuit  was  open,  and  a  gentle  suction  applied 
by  means  of  a  fan  connected  to  tlie  top  of  the  apparatus,  the  light 
pieces  of  paper,  tin  foU,  &c.,  were  lifted  off  the  wire  gauze  disc,  and 
floated  lazily  along  through  the  wire  gauze  cylinder  without  any 
defhiite  or  prescribed  course.  Some  of  these  particles  jostled  against 
their  companions  and  aimlessly  wandered  along  with  the  gentle 
current  of  air. 

Upon  closing  the  electrical  circuit,  however,  the  particles  almost 
invariably  flocked  very  quickly  toward  the  wire  r-,  only  to  be  hurled, 
as  it  were,  away  from  it  an  instant  later  and  .start  on  their  journey 
toward  the  wire-mesh  cylinder,  where  the  electric  field  was  very 
much  less  intense.  When  such  particles  have  once  reached  the 
earthed  electrode,  they  sink  more  or  less  aimlessly  down  the  mner 
wall  of  this  electrode. 

In  Fig.  2  the  glass  cylinder  surroimding  the  wire  gauze  cylijider 
of  Fig.  1  was  removed,  and  simultaneously  with  the  application  of  a 
strong  suction  action  at  the  top  of  the  apparatus,  a  current  of  air 
laden  with  finely  suspended  particles  was  forced  into  the  left  end  of 
the  cross  pipe  A,  as  indicated  by  the  arrow.  The  slight  in-draught 
of  air  through  the  wire  mesh  prevents  any  apiircriil.lr  p.issaL'c  n|  iln- 
suspended  particles  out  through  the  mesh.  Upon  i  In-mu'  iln-  m.  mm 
a  change  cpiicldy  took  place.  The  particles,  w-hiih  in  fig.  LMiail  luin 
movmg  aimlessly  along  with  the  gaseous  stream,  were  now  acteil 
upon  by  the  electrical  forces,  so  that  they  were  hurled  bodily  out 
through  the  wire  mesh  with  considerable  velocity,  and  to  a  distance 
of  several  feet.  , 

Lastly,  takuig  the  case  where  the  fi  in.  glass  cylinder  encloses  the 
wire-mesh  lylinder  m  the  maimer di'scribcd  in  connection  with  Fig.  1, 
on  r-losing  the  circuit  the  space  between  the  wire-mesh  cylinder  and 
the  enclosuig  glass  cyluider  .soon  became  filled  with  the  particles 
which  have  ex])erienced  a  motion  rarlially  out  from  the  wire  e.  under 
the  action  of  the  electrical  field. 

Precipitation  of  Smoke,  Cement  Dust,  Alumina  Du,il,  .-f.vAe.s-,  A-c. — 
In  the  nonconducting  type  of  particles  or  at  least  those  only  slightly 
conducting,  is  included  a  large  number,  of  which  these  are  j)romuient 
exam])Ies.  In  the  ijrcsence  of  intense  electric  fields,  and  aiiart  from 
[lossible  initial  ionisation  due  to  high  temi)eraturcs  of  the  gases,  or 
chemical  action  taking  place  at  high  fenii>eratures,  the  ionisation, 
which  takes  ])lace  between  the  electrodes  due  to  electronic  and  ionic 
streams,  woidd  sweep  the  ])articles  to  that  jiart  of  the  field  which  is 
the  weakest,  or  strongest,  deiiending  upon  their  specific  inductive 
ea))acitances.  This  weakest  part  of  the  field  is  located  at  that 
I'lectrode  which  has  the  larger  surface,  su<>h  as  is  the  case  of  a  cylin- 
drical pipe  within  which  is  ]>l.i(ed  coaxially  a  wire  of  small  diameter, 
h'or  a  given  length  of  such  a  iylin<lricnl  i)ipc,  the  susjiendcd  chargi'd 
mall<>r  in  the  ga.seous  stream  which  is  nuidc  to  i)ass  thrmigh  the  pijic. 
in  order  to  reach  the  inner  wall  of  the  iiijH;  hefon^  it  i)asses  out  of  the 
electric  field  between  the  wire  and  pipe,  must  nu)ve  with  such  ii 
velocity  lengthwise  of  tlie  jiipe  as  will  allow  it  to  move  in  the  sanw 
time  a  maximum  distance  equal  to  the  radius  of  the  jiipc.  Under 
ihcHC  conditions,  heavy  aggregates,  which  move  more  slowly  than 
liner  ones,  require  a  longer  pipe  of  the  same  diameter  for  the  same 
|)ipe  velocities. 

A  |)reeipitator  lia.sed  on  these  prinei|>les  was  designed  by  J)r. 
Strong  and  the  writer,  and  Figs.  :!  anil  4  give  the  general  apiiearance 
of  the  to])  of  tlic  outfit,  when  (KM)  (aihie  ft,  of  coal  smoke  was  moving 
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through  it,  at  a  velocity  of  about  5  ft.  per  second.  Two  circular 
groups  of  eight  and  17  pipes  respectively,  each  pipe  4  ft.  long,  and 
5  in.  in  diameter,  are  firmly  jointed  to  two  end  headers,  to  which  the 
tine  wires  are  attached,  to  keep  them  in  rigid  position. 

While  it  is  miderstoofl  tliat  ionic  streams  may  be  produced  in 
varying  degrees  of  intensity  by  pomt.  brush  and  corona  discharges, 
it  is  with  the  last-named  type  of  discharge  that  this  precipitator 
operates.  Comparing  the  cleaning  action  of  the  positive  and 
negative  corona  discharges  with  that  due  to  an  alternating  corona, 
the  following  values  give  an  idea  of  the  relative  efficiencies  of  the 
three  kinds  of  discharges  : 

1.  The  alternating  corona  precipitates  about  50  per  cent,  of  the 
suspended  matter. 

2.  The  j)Ositive  corona  precipitates  about  70  to  80  per  cent,  of  the 
suspended  matter. 

3.  The  negative  corona  i)recipitates  about  95  to  98  per  cent,  of  the 
suspended  matter. 

The  imfitness  of  the  alternating-current  corona  discharges  arises 
from  the  fact  that  the  reversal  of  the  polarity  of  the  active  electrode, 


l'"lG.    ^. — I'EECiriTATOE  OUT  OF   ACTION. 

at  which  the  (icld  is  very  intense,  results  in  a  greater  or  less  rever,sal 
of  tlie  direction  of  motion  of  the  electrons  and  ions  which  are  already 
on  their  journey  towa7'd  the  walls  of  the  pipes.  By  this  action  many 
of  the  ions  are  more  or  less  partially  pidled  back  into  the  central 
region  of  the  pipe,  and  before  they  ever  reach  the  walls  or  an  equiva- 
lent distance  from  the  wire,  the  smoke  or  dust  particles  thus  charged 
may  have  been  carried  out  of  the  jiipc  and  thus  do  not  suffer  pre 
cipitation.  With  hot  air  passing  through  the  precipitator,  and  with 
a  negative  corona  the  breakdown  voltage  is  somewhere  near  32,000. 


Flo.  4. — I'rtKciriTAToii  in  action. 

for  colli  iiir  the  xoKage  wn.s  slightly  greater.  With  a  positive  corona 
I  he  vollage  was  lower  with  both  hoi  and  cold  air.  Very  little  ditfer- 
<mc  ill  III,.  vnlliigcH,  from  those  given  for  cold  air,  were  detected  in 
the  lis,.  „f  ,.„|,|  Hinoke.  With  Hiiiokc  so  hoi  that  lar  trickles  dow.i 
the  central  wire  or  motive  electrode,  and  hIho  down  the  pipe  walls, 
ho  voltage  Imd  I.,  be  deifaxed  from  :i:i.(M10  to  about  28.000,  in  order 
to  provent   violent  dinriipUve   dlHchargcH.     I'nless   there   is   much 


moisture  present,  or  the  ingredients  in  the  gaseous  streams  are  sticky 
in  nature  due  to  their  high  tempcratuiv.  there  will  be  but  little  deposit 
on  the  electrodes.  In  any  event,  suih  a  deposit  suffers  a  tendency 
to  be  dislodged  due  to  the  slight  vibration  of  the  wire  or  the  occur- 
rence of  a  disruptive  discharge  of  short  duration.  This  variation  in 
voltage  must  be  brought  about  by  a  hand  or  automatic  regulation 
in  a  very  short  time  in  order  to  avoid  the  establishment  of  an  arc. 
If  the  impressed  voltage  is  not  too  n<Mr  the  breakdown  value,  a  dis- 
ruptive discharge  may  continue  for  several  seconds  and  then  break, 
giving  way  agam  to  the  silent  discharge.  ■  The  presence  of  fine  points 
or  irregidarities  on  the  inner  walls  of  the  pipes  tends  slightly  to 
localise  the  discharge.  Fine  points  due  to  hardened  deposits,  kinks 
in  the  wire,  or  rough  .spots  on  its  surface  very  materially  localises  the 
discharge  from  the  active  elcotrodc  :  and  even  though  there  may  be 
many  such  local  discharges,  the  denning  action  of  such  discharges 
is  much  below  that  of  the  perfect  l>-  imiform  field  about  a  smooth 
wire  although  it  may  have  considerable  deposit  on  it. 

Smoke,  or  other  suspended  parti<les  contained  in  the  gaseous 
streams  passes  with  considerable  freedom  from  being  precipitated 
tlu-ough  the  positive  corona,  the  altcrnatmg  corona,  or  the  localised 
type  of  discharge.  With  the  cylindrical  pij)e  type  of  precipitator 
described,  about  the  same  efticieiuy  of  cleaning  was  obtained  for  a 
number  of  materials,  sucli,  as  ashes,  alumina  and  cement  dusts,  fiij? 
powdered  clay,  sand,  and  hot  and  cold  smoke. 

APPL1C.\TI0NS    OF   ELECTRICiiL   PRECIPITATION. 

A  study  of  electrical  precipitation  iirocesses  and  apparatus,  applied 
to  the  cleaning  of  producer  ai'd  blast  furnace  gases,  is  a  field  in  itself 
of  immense  value  to  all  hiterested  in  the  steel  industry.  We  must 
admit  that  proper  methods  of  firuig  furnaces  whether  in  power  plants, 
mills,  factories,  or  our  homes,  and  cither  by  hiuid  or  mechanical 
devices,  will  do  a  great  deal  to  eliminate  a  large  amount  of  our 
inexcusable  smoke  nuisance.  However,  there  are  many  uistanees 
where,  through  limitations  of  furnace  room  space,  equi})ment,  &c., 
the  furnace,  fired  by  hand  or  by  a  stoker,  is  called  upon  to  do  a  duly 
two  or  three  times  its  normal  rating.  Under  such  conditions  an 
electrical  precipitation  outfit  might  l)e  of  service  either  continually 
or  at  intervals,  because  it  will  precipitnte  the  ash  as  well  as  the  carbon 
particles.  The  mechanical  stoker,  when  properly  used,  eliminates 
very  largely  the  carbon  constituents  of  smoke  by  providing  condi- 
tions of  more  perfect  combustion,  but  it  gives  no  aid  in  eliminating 
the  discharge  of  ashes  from  the  stacl^  of  our  mills  and  factories.  Or 
the  chinmeys  of  our  homes.  This  item  is  one  greatly  in  favour  of 
the  electrical  precipitating  procc  sms  when  cleanliness  as  well  as 
recovery  of  finely  divided  particles  is  the  issue. 


PREDETERMINATION  OF  THE  RESIDUAL  FLUX  IN 

MAGNETS. 

BY  KENELM  EDGCUJIBE,  M.INST.C.E. 

The  importance  of  the  magnet,  whether  periiiauent  d 
electromagnetic,  in  the  construction  of  electrical  measuring 
and  controlling  apparatus  is  so  great  that  it  is  curious  how  little 
has  been  published  on  the  subject  of  its  design.  Nearly  three 
years  ago  Prof.  S.  P.  Thompsmt  delivered  a  most  instructive 
address  on  the  subject  of  permanent  magnets,*  in  wliich  the 
choice  and  treatment  of  the  steel  for  this  particular  purpose  was 
very  fully  dealt  with.  Nevertheless,  the  ap]ilication  of  the 
principles  involved  in  the  design  of  magnets  for  use  with 
instruments  and  the  like  docs  not  seem  to  be  so  fully  under- 
stood as  should  l)e  the  case. 

The  work  wiiicli  lias  been  done  in  connection  with  the  mag- 
netic circuits  of  generators  anil  motors  is  of  little  use  in  tiiis 
connection,  since  the  fundanuntal  lequirenient  in  that  case  is 
maximum  flux  compatible  with  moderate  weight,  whereas  for- 
instrument  magnets  it  is  tlie  value  of  the  hysteresis  which  s 
the  determining  factor,  a  maximum  being  required  for  per- 
manent magnets  and  a  mininnuu  for  electromagnets. 

Dealing  first  witii  the  ele(  t lomagnct,  curve  1,  Fig.  1,  lopre- 
sonts,  to  an  exaggerated  scale,  the  B/H  curve  for  a  closed  ring 
of  soft  iron.  The  ordiiuites  uivo  the  mHsiniitic  density  in  the 
iron,  and  the  abscissa)  the  eniresponding  magnetising  force 
per  centimetre  length  of  path,  both  quantities  being  expressed 
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in  C.G.S.  units.*    Cui-ve  II.  is  a  similar  curve  for  an  air-gap,  in 

B 

which  case  the  permeabilitv  is  unity  at  all  densities  {i.e.,  -^1=1), 

xl 

BO  that  the  "  curve  "  is  a  straight  line  at  an  angle  of  45  deg. 

If  the  magnetic  circuit,  instead  of  being  entirely  of  iron 
(curve  I.),  or  entirely  of  air  (curve  II.),  consists  partly  of  each, 
the  total  magnetising  force  will,  clearly,  be  the  sum  of  those 
required  for  the  iron  and  air  paths  respectively.  On  the 
assumption  that  the  length  of  these  two  portions  is  the  same, 
the  B/H  curve  will  be  as  shown  in  curve  III.,  in  which  each  point 
(such  as  b')  is  obtained  b\'  setting  off  from  curve  II.  a  hori- 
zontal distance  equal  to  that  of  the  corresponding  point  (6)  from 
the  vertical  line ;  that  is  to  say,  the  total  magnetising  force 
for  a  density  b'  is  0/;,=0/i/+0^a. 

When  applying  this  construction  to  an  actual  case,  it  must 
be  borne  m  niind  that : — 

1.  It  IS  assumed  that  the  lengths  of  iron  and  air  paths  are 
equal,  so  that  OA,  is  the  magnetising  force  for  each  2  cm.  of 
combined  path  {i.e.,  1  cm.  of  iron,  together  with  1  cm.  of  air). 

2.  The  cxoss-sectional  areas  of  the  two  paths  are  assumed  to 
be  the  same,  so  that  the  flu.x  densities  in  air  and  iron  are  the 
same. 

3.  The  scale  chosen  for  B  must  be  the  same  as  that  chosen 
for  H. 


'ii  practice  these  assiiniptions  are  seldom  applicable,  and 
following  corrections  aje  necessary,  B  having  reference, 
aighout,  to  the  flux  density  in  the  iron  circuit  :  — 
!  If  the  length  of  air  path,  instead  of  being  equal  to  that  of 
iron,  is  l/l  of  it,  then  the  magnetising  foi'ce  required  for  the 
vill  be  Ohall,  so  that : — 

length  of  air  path 

tan  a=-, r; — t—. '  — ,  ■ 

length  01   iron  path 

2.  iSiijiilarly,  if  the  cross-sectional  area  of  the  air  path  differs 
from  that  of  the  iron,  then  : — 


tan  a= 


length  of  air  path      sectional  area  of  iron  path 
length  of  iron  path     sectional  area  of  air  .path 


iilreacjy  stated  the  magnetic  flux  density  obtained  in  this 
from  curve  III.  is  that  in  the  iron.  To  obtain  the  density 
!!•  air,  the  value  of  B  for  the  iron  must  be  multiplied  by  the 

sectional  area  of  iron 
sectional  area  of  air  ' 
3.  If  the  scales  chosen  for  B  and  H  differ,  so  that  equal  divi- 
^ns  on  the  sectional  paper  used  represent  a  flux  density  of  b 
'^a  magnetising  force  of  h,  then,  finally,  we  get 

length  of  air  path      sectional  area  of  iron  path     ;6 
'■iigthof  iron  path  ^  sectional  area  of  air  path      h 
ly,  from  a  knowledge  6i  the  B/H  curve  of  the  par- 
il.ir  quality  of  iron  used  and  the  dimensionH  of  the  iron  and 
paths,  it  is  easy  to  draw  the  corresponding  B/H  curve  for 

"'  '  ';.S.  unit  of  magnotiHing  force  (H)  corrc"prituJ»,  within  I  per 
'  ''"  one  ampere-turn  for  each  tin.  lenj/tli  ">f  magnetic  path 
I"   'I,     I  2.57  cm.). 


any  simple  magnetic  circuit,  and  from  it  to  determine  the 
magnetising  force  {e.g.,  in  ampere-turns)  necessary  to  produce 
the  desired  flux  density  in  the  iron,  neglecting  leakage. 

For  our  pi'esent  purpose,  however,  namely,  the  design  of  an 
electro-magnet  for  a  measuring  instrument,  such,  for  example, 
as  an  iron-cored  moving-coil  wattmeter,  it  is  the  hysteresis 
which  concerns  us  most,  and  a  precisely  similar  construction 
can  be  apphed  to  the  hysteresis  loop.  Curve  I.  in  Fig.  2  repre- 
sents such  a  loop  for  an  iron  ring,  plotted  to  an  exaggerated 
scale.  Curve  II.,  as  before,  is  the  B/H  curve  for  an  air-gap, 
and  since  air  exhibits  no  hysteresis,  this  curve  may  be 
regarded  as  the  corresponding  hysteresis  loop  for  air.  Next, 
that  for  the  entire  magnetic  circuit  (curve  III.)  is  obtained  from 
curves  I.  and  II.  in  the  way  already  described  ;  points  on  that 
part  of  curve  I.  which  lies  to  the  right  of  the  vertical  line  being 
set  off  to  the  right  of  curve  II.,  and  vice  versa.  The  slope  ot 
curve  II.  is  obtained  as  before,  namely,  by  making 

length  of  air  path      sectional  area  of  iron  path     & 
length  of  iron  path      sectional  area  of  air  path      A 

The  residual  flux  density  for  a'complete  iron  ring  is  shown 
by  the  point  (&)  at  which  the  descending  branch  of  loop  I.  cuts 
the  vertical,  and  in  the  case  of  the  combined  iron-air  circuit 
this  residual  magnetic  density  is  reduced  to  b^ — namely,  the 
point  at  which  loop  III.  cuts  the  vertical.  This  point  can  be 
determined  from  the  hysteresis  curve  (I.)  without  the  necessity 
of  plotting  curve  III.  at  all.  If  a  straight  line,  OP  (Fig.  2)  be 
drawn  to  the  left  at  an  angle  a,  with  the  vertical,  it  is  easy  to 
show  that  the  point  p,  at  which  it  cuts  the  descending  curve  of 


Kii;.  2. 

the  hysteresis  loop  corresponds  to  the  point  b^,  and  represents 
the  residual  density  in  the  iron. 

In  any  given  magnetic  circuit,  therefore,  if  the  respective 
dimension.,  of  the  iron  core  and  air-gap  are  known  and  also  the 
shape  of  the  hysteresis  curve,  the  residual  magnetic  density  to 
be  expected  can  readily  be  dett-rmined.  An  ins])ecti'on  of 
Fig.  2,  moreover,  shows  how  effective  is  the  introduc'tion  of  an 
air-gap  in  reducing  the  hysteresi.-5  error  in  an  instrument,  such 
as  a  direct-current  wattmeter,  the  accuracy  of  which  depends 
upon  the  absence  of  hysteresis.  It  may  be  mentioned 
that,  even  if  the  actual  hysteresis  curve  is  not  available, 
it  can  safely  be  assumed  that  if  the  ampere-turns  I'equiied  Un 
the  iron  (li,)  are  1/n  of  the  total  ampere-turns  {hi),  then  &,  will 
V)e  not  more  than  bjn  and  will,  probably,  be  less.  Fig.  1, 
again,  shows  that  the  longer  the  air-gap  the  more  nearly  does 
the  B/H  cui-ve  approach  to  a  straight  line  ;  the  flux.'thorefon^ 
becomes  proportional  to  the  magnetising  force,  which  is 
another  essential  in  the  magnetic  circuit  of  a  wattmeter. 

Turning,  now,  to  the  other  extreme — namely,  the  permanent 
magnet — Fig.  3  represents  the  descending  branch  of  tin- 
hystcre.us  loop  of  a  hardened  steel  ring.  The  coercive  force  is 
represented  by  0/;,,  and  the  residual  magnetic  density  by  0/). 
If  an  air-gap  is  iiitrodueed  into  the  circuit,  the  line  OP  can  be 
drawn  such  that,  as  before  : — 

length  of  air  path     sectional  area  of  iron  path    b 

tana=,     Zu     c  ^  ^.I'X       7       i    "      r    •       i-i-Xr- 

length  of  iron  path     sectional  area  of  air  path     A 

Then,  applying  the  same  reasoning  as  in  the  case  of  "the  soft 
iron  circuit  and  assuming  the  scales  chosen  for  B  and  H  to  be 
the  same,  the  renuiiient  flux  will  be  reduced  from  h  to  6j.  It 
will   bo  noticed   that  tin;  largei'  the  luigle  «,   the  more  the 


u 
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■remanent  flux  density  is  reduced.  In  fact,  tan  a  is  often 
spoken  of  as  the  "  coefficient  of  self-demagnetisation,"  and, 
although  not  then  so  readily  calculated,  can  be  applied  to  bar 
•magnets  as  well  as  to  the  horse-shoe  magnets  now  under  con- 
sideration. 

As  is  well  knowT:,  the  i-emanent  magnetisation,  whether  it 
be  h  or  b^,  is  unstable,  and  liable  to  be  reduced  either  by 
mechanical,  thermal  or  magnetic  influences.  It  is  iLsual. 
therefore,  artificially  to  "  age  "  magnets  which  are  intended  to 
retain  their  strength  and,  either  by  repeated  blows,  submission 
to  a  comparatively  high  temperature  or  to  demagnetisation 
by  an  alternating  current,  to  reduce  the  remanent  magnetic 
density  to  a  lower  value,  say,  6._,.  In  practice,  h.^  is  usually 
about  SO  per  cent,  of  6j^. 

A  convenient,  although  possibly  somewhat  xmorthodox, 
way  of  looking  at  the  matter  is  to  assume  that  a  permanent 
magnet  is  the  seat  of  a  magnetising  or  magneto-motive  force 
of  its  own,  equal  to  Oh^.  If  the  magnetic  density  in  the  iron 
and  in  the  air-gap  is  h,,  in  each  case,  the  magnetising  force 
per  centimetre  required  for  the  latter  will  be  OAo'  leaving  h^  h,, 
still  available  for  the  steel.  Of  tliis,  only  h-^  /%  is  essential  for 
maintaining  a  density  &,  in  the  steel,  so  that  the  remainder — 
namely,  h^  h,,  forms  a  protection  against  further  demagnet- 
isation. It  is  evident  that  the  lower  &2>  the  greater  does  /^^  h, 
become,  and  the  less  hable  is  the  magnet  to  be  demagnetised. 

Eeverting,  now,  to  the  determination  of  the  remanent  mag- 
netic density  (ftj)  from  the  hysteresis  loop,  by  the  method 
shown  in  Fig.  3,  an  actual  example  may  be  of  interest.     Fig.  4 


represents,  to  scale,  a  portion  of  the  B/H  curve  of  a  fairly  good 
sample  of  hardened  magnet  steel,  the  scale  chosen  being  such 
that  a  B  of  ICKJ  correspond.^  to  an  H  of  1. 

In  a  recent  Paper,  Messrs.  Fitch  and  Iluber  *  give  particu- 
lars of  the  magnetic  circuits  of  a  number  of  moving-coil 
instruments.  Taking  a  typical  case  from  this  Paper,  one  of 
them  had  a  total  length  of  air-gap  of  1-73  mm.  and  a  magnet 
length  of  224  mm.  The  .sectional  areas  were  910  sq.  mm.  and 
390 sq.  nun.  respectively.     In  this  case,  then: — 

In  order  to  apply  this  value  to  Fig.  4,  it  mu.st  be  nmltiplied  by 
the  scale  ratio,  namely,  100,  so  that  we  have  : 
tan  a=0-33. 

In  Fig.  '1,  a  line  has  been  drawn  at  this  angle,  and  is  seen  to 
■cut  the  curve  at  the  point  B=8,800,  showing  that  with  this 
particular  brand  of  steel  a  magnetic  circuit  of  these  dimensions 
might  have  a  remanent  flux  density  of  8,800  lines  per  square 
contimetre.  This  would  in  practice,  probably,  be  reduced  by 
some  25  per  cent,  through  "  ageing,"  &v...  .so  that  the  net 
remanent  iUix  density  would  be  about  O.GOD.  As  a  matter  of 
fact,  the  (len.sity  found  i)y  Messrs.  Fitch  and  Huher  in  this 
porticulur  instrument  was  6,500,  so  that  the  agrec'inent  i.s 
■  clo.Ho. 

It  .must  be  admitted,  liowcver,  that  such  a  restilt  is  largely 
:ttcr.ijlc;ntal,  siiico  neither  the  nature  of  the  Hteel,  the  heat  treat- 

•  ■'  HiilMin  ••  of  liiiriii.iuf  Sliiiirlnr<lH(\ViiMt)iii«ton,  U.S.A.),  Vi.l.  VII., 
no.  ilVl. 


ment  received,  the  degree  of  magnetisation  given  to  it,  the 
amount  of  "  ageing,"  nor  the  leakage  coefficient  ij  known.  It 
is  sufiScient,  however,  to  indicate  that  when  the  hysteresis 
curve  is  given  it  is  a  comparatively  easy  matter  to  predeter- 
mine the  flux  density  in  the  way  described. 

In  a  number  of  cases  the  actual  shape  of  the  hysteresis  curve 
is  not  known,  but  only  the  maanetic  constants  for  the  steel, 
namely,  the  remanent  magnetic  density  (B,.)  and  the  coercive 
force   (He).     A  rough  approximation  can    i)e  made  in  such 


cases  on  the  assumption  tliar  the  descending  portion  of  *A6 
curve  {see  Fig.  4)  has  the  form  of  an  ellipse,  the  axes  of  w^Wch  are 
OB  and  OH.  If  this  is  the  case,  by  choosing  such  a  scale  for 
B  and  H  that  Br=H(.,  the  curve  becomes  a  circle  (see  Fig.  5) 
and  the  length  Op  is  the  same  for  all  values  of  tan  a. 
After  calculating  tan  a  as  before,  put  : 

A;=tanaX£jr. 

Let  B  be  the  flux  density.  wJiich  is  to  be  determined,  and  H  be 


I  lie  corresponding  magnet  imiil!  force.     Then,  under  the  ccudj 
lions  assumed  : — 

H/15     k;  or  H    .lU:; 
hut  B"-l-ll-^Br-. 

Iheretore.  B«  +  (BAf  ^B,-. 

so  that  B-     ,    ',-,  or  B 


B. 


.Applying  this  to  the  instiunient  cited  above  as  taken  fro 
Messrs.  Fitch  and  Hubor's  I'apor,  and  assuming  the  magnet 
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be  constructed  of  the  steel,  of  Fig.  4,  and  for  which  it  will  be 
seen  that  B;.=l,070  and  H^=70,  we  have  : — 

A=0-0033X^'!?;^=0-505,  or  /u2=0-254 ; 


therefore 


1,070 


1,070 
''  1-12  "^ 


=9.550. 


^1+0-254 

Allowing  25  per  cent.  loss,  as  befor'e,  B  becomes  7,170,  and  it 
will  be  remembered  that  the  figure  obtained  direct  from  the 
curve  was  6,600,  while  the  measured  value  was  6,500,  so  that 
the  discrepancy  is  not  large. 

In  many  cases  it  is  the  eSect  on  the  flux  of  a  change  iit  the 
dimensions  of  the  magnet  or  the  air-gap  which  is  required  ;  in 
fact,  this  is  usually  of  greater  iinportance  than  the  determina- 
tion of  the  absolute  flux  density.  In  this  case  the  assumption 
made  above  of  a  hysteresis  curve  corresponding  to  part  of  an 
ellipse  can  be  made  with  still  greater  assurance,  since  the 
change  of  angle  is  comparatively  small. 

Let  tan  a  and  k  be  calculated,  as  before,  from  the  existing 
dimensions  of  magnet  and  air-gap  (kj)  and  ako  for  the  proposed 
dimensions  {ko).  then  : — 

As  a  concrete  example,  the  effect  of  doubling  the  air-gap  in 
the  case  of  the  same  moving-coil  instrument  may  be  con- 
sidered.    In  this  case  we  have  : — 


b3  ground  away  on  an  emery  wheel  and  the  bare  solid  oxide  obtained. 
The  results  .show  that  a  resistance  thermometer  can  be  made  with 
a  metalUc  0-\i :le  as  the  element  which  will  withstand  very  rough  heat 
treatment  and  any  reasonable  mechanical  treatment,  and  stUl  retain 
the  same  electrical  resistance  at  a  particular  temperature.  Several 
months'  use  of  such  a  thermometer  with  iron  oxide  as  the  element 
showed  that  many  reheatings  to  temperatures  ranging  from  100°C. 
to  500' C.  failed  to  cause  any  measurable  change  in  its  resistance.  The 
principal  tlifiiculty  in  the  resistance  measurements  is  caused  by  poor 
and  variable  contact  resistance  where  the  metal  leads  are  connected 
to  the  oxile.  Satisfactorj'  connections  were  made  by  clamping  two 
pairs  of  leads  against  the  ends  of  the  oxide  element,  and  the  poten- 
tiometer method  of  measuring  its  resistance  was  used  connected  as 
indicated  in  Fig.l.     The  variable  contact  resistance  between  the 

To   Potentiometep 


A'i=0-505,  or  Z;i2=o-254, 
A;2=0-505x2=l-01,  or  A-^ 

B, 


=  1-02; 


B  /  ''■02 

therefore,  b^^V  1^254=  ^-^^^ 

Bj  was  found  to  be  6,.500,  so  that  Bj  would  become  5,120. 
That  is  to  say,  doubUng  the  length  of  air-gap  has  only  reduced 
the  flux  by  about  20  per  cent.,  showing  that  apart  from  ques- 
tions of  damping,  weight  on  pivots,  &c.,  this  particular  instru- 
ment could  be  considerably  improved  by  employing  a  longer 
air-gap  and  winding  more  turns  on  the  moving  coil.  However, 
a  discussion  of  these  questions  would  be  beyond  the  scope  of 
the  present  article,  the  object  of  which  is  only  to  show  how  the 
principles  outlined  can  be  applied  to  concrete  cases. 


A  NEW  FORM  OF  RESISTANCE  THERMOMETER.* 

I'.V    ^.     I.KRdV     liKOW  N. 

inmary. — The  oxides  of  certain  metals,  when  melted  and  moulded 
1  lids,  have  a  very  large  variation  of  resistance  with  the  temperature. 

iiic  author  describes  thermometers  made  from  those  rods  and  gives  the 

results  obtained. 


he  metallic  oxides  are  generally  considcicd  to  be  non-conductors 
of  an  electric  current.  At  room  temperature  or  lower  they  are  very 
poor  conductors,  but  at  higher  temperatures  most  oxides  can  be  con- 
sidered as  conductors.  Mr.  A.  .\.  Somervillef  has  shown  that  a  speci- 
men of  copper,  iron  or  zinc  oxide  may  reduce  its  resistance  from  .several 
million  ohms  at  room  temjjcralure  to  a  few  hundred  ohms  at  1,000°C. 
The  determination  of  the  r(  distance  of  a  powdered  specimen  or  a  solid 
form  which  has  been  obtained  by  baking  the  powdered  specimen, 
must  necessarily  give  results  which  are  only  apjilicable  to  the  particu- 
lar sample  uikNt  test,  since  much  nuist  depend  on  the  comi)actness 
obtained  in  each  ease.  The  object  of  this  I'aper  is  to  give  the  results 
f>f  the  determination  of  the  resistance  of  oxides  which  have  been 

^ melted  and  moidded  into  solid  rods,  and  to  show  the  application  of 
their  resistance-variation  with  temperature  as  rcstitance  therino- 
mMers. 
Solid  rods  were  obtained  by  tilling  porcelain  tubes  with  powdered 
■lid  forms  of  the  oxides  and  melting  the  oxide  by  placing  the  tubes 
iubul:ir  electric  furnace.  Hy  packing  a  jjorcelain  tube  which 
-  111.  or  15  in.  long  with  powilered  copper  oxide,  nudting  the  oxide 
illowing  it  to  cool  and  harden,  a  solid  rod  can  be  obtained  5  in. 
111.  long  and  ?  in.  in  diameter.  The  sample  can  be  used  enen.sed 
lie  porcelain,  wdiich  affords  .some  protection,  or  the  porcelain  may 

*  Abstract  of  an  article  in  tlie  '    I'hysical  Rfjview." 
t  "  .Metallurgical  and  Chemical  Kngincering,"  Vol.  X.,  No.  7,  p.  422, 
Illy.  1912. 


Fig.  1. 

oxide  and  the  exciting-current  leads  i->  thereby  eliminated  it  a  poten- 
tiometer balance  is  made  with  the  standard  resistance  immediately 
,if  ter  each  balance  is  obtained  with  the  oxide  element. 

The  solid  copper  oxide  elements,  with  which  the  following  data 
were  obtained,  were  formed  by  filling  a  porcelain  tube  with  cupric 
oxide  and  heating  to  about  1,400''C.  in  an  electric  furnace.  At  this 
temperature  the  CuO  reduces  to  Cu.jO.  The  melted  cuprous  oxide 
was  withdrawn  from  the  furnace  and  quickly  cooled.  Chemical 
analysis  of  the  solid  formed  showed  it  to  be  about  98'7  per  cent, 
cuprous  oxide.  If  cuprous  oxide  is  maintained  at  about  800°C'.,  it 
will  decompose  into  cupric  oxide  and  free  copper.  This  means  that 
the  upper  limit  of  the  cuprous  oxide  resistance  thermometer  is 
certainly  imder  800°C. 
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Thrt  solid  iron  oxide  elements  were  made  by  filling  a  jiorcelaiu  lube 
with  ferric  oxide,  heating  to  about  l,.5.50^C'.  and  then  allowing  to 
cool.  The  melting  of  thv  ferric  oxide  cau.scd  a  reduction  to  mag- 
netite (I'V-jOj),  and  therefore  the  solid  elements  which  were  used  as 
iron  oxide  resistance  elenients  are  solid  nuigiudite.  Chemical 
analysis  showed  the  solid  to  bo  magnetite.  Th(!  solid  lead  oxide 
waa  obtained  by  melting  tlu^  powdered  lead  oxide  in  an  electric 
furnace  in  the  same  manner  as  described  for  the  cop])er and  iron  oxide. 

•Short  elements  with  comparatively  large  cro.ss-sections  can  bo 
made  wdiich  have  only  a  modoratc  resistance  at  room  temperature, 
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and  small  heat  capacity.  Iron  oxide  iFeaOj)  and  cuprous  oxide 
(CUoO)  gave  the  most  satisfactory  results  (as  far  as  the  authors 
investigation  was  extended)  for  temperatures  ranging  from  a  few 
degrees  below  zero  to  400"C.  or  500°C.,  although  lead  oxide  (PbO) 
can  be  used  very  satisfactorily  between  100°C.  and  600°C.  The  lead 
oxide  is  more  brittle  than  either  iron  or  copper  oxide,  and,  therefore, 
is  easily  cracked  or  chipped.  The  extremely  high  resistance  of  lead 
oxide  at  room  temperatures  necessitates  a  very  thin  element  in  order 
that  its  resistance  be  not  prohibitive.  The  accompanj-ing  data  and 
curves  show  the  temperature  variation  of  resistance  for  the  three 
oxides  and  the  sensibility  of  an  iron  oxide  resistance  thermometer 
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at  several  tcmijeratiires.  The  sensibOity  at  a  particular  temperature 
is  expressed  as  the  change  in  resistance  per  degree  per  miit  of  resist- 
ance at  the  particular  temperature  ;  that  is,  the  sensibility  at  a 
particular  temperature  is  tl\e  slope  of  the  temperature-resistance 
curve  at  that  temperature,  divided  by  the  resistance  at  that  tem- 
perature. The  sensibility  of  these  thermometers  is  very  much 
higher  at  low  temperatures,  but  they  are  sufficiently  sensitive  at 
high  temperat\ires  to  warrant  their  use. 

OxiV/e  ResMance  Thermometer  No.  1. — The  resistance  element  of 
this  thermometer  consists  of  a  cylindrical  piece  of  cuprous  oxide 
(C'ujO)  encased  in  a  porcelain  tube  in  which  cupric  oxide  had  been 
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rni-lted.     The  length  of  the  element  is  0-0  em.  and  its  diameter  is 

0-8  cm.     The  resistance  measurements  for  (ill  the  data  in  this  Paper 

wi-re  nuule  with  a  WollI  potentiometer,  luid  coiuiections  were  made 

111  the  oxide  as  shown  in  Kig.  I.     I''(jr  all  temperatures  up  to  200 C, 

I  111.  n'MiHtance  thermometer  was  placed  in  a  uniforndy  heated  oil  bath 

'  ■    tem|ieralurcs  measured  willi  a  standardised  mercurial  ther- 

•  T.     The  higher  teiiiperature.'i  were  obtained   by  a  tubular 

I     fiinmce  and  mensiired  with  a  standardised  ]>latinum,  ])lati- 

iiiii  iridium  tlicrmocoiiple.     The  heavy  curves  in   Kig.  2  show  the 

ii-^iMiiincc  variation  with  tcinporatnrc  for  cuprous  oxide.     Tlie  scale 


on  the  right  margin  refers  to  the  curve  which  pertains  to  tempera- 
tures highei  than  100=C. 

Another  oxide  resistance  thermometer  (Xo.  21,  similar  to  No.  1, 
except  it  is  9-35  cm.  long,  has  a  temperature  resistance  curve  given 
bv  the  dotted  line  in  Fig.  2  if  the  scale  at  the  left  margin  is  multiplied 
by  100. 

Oxide  Besistance  Thermometer  Xo.  3. — The  element  of  this  thermo- 
meter consists  of  a  solid  piece  of  lead  oxide  (PbO)  which  is  0-7  cm. 
long  and  about  0-75  em.  in  diameter.  The  cross-section  is  not  quite 
uniform. 

The  curves  in  Fig.  3  show  the  resistance  variation  with  temperature 
for  lead  oxide.  The  scale  at  the  right  margin  refers  to  the  curve 
which  pertains  to  temperatures  higher  than  lOO^C. 

0.vide  Thermometer  Xo.i. — Tlie  resistance  element  of  this  thermo- 
meter consists  of  a  cylindrical  yicce  of  solid  magnetite  (Fe^Oj)  which 
was  obtamedby  melting  powdered  iron  oxide  (Fe.jOg).  The  length  of 
this  element  is  0-85  em.  and  its  diameter  is  0-65  cm.  The  resistance 
range  was  measured  from  —ST',  when  it  had  a  resistance  of  1,377 
ohms  to  365'^C.  when  it  was  only  18o°C.  Fig.  -t  shows  the  resistance 
variation  of  thermometer  Xo.  -1  on  an  enlarged  scale  at  room  tem- 
perature, near  zero,  and  near  100°C.  The  resistance  of  the  mag- 
netite between  10°C.  and  30  C.  can  be  expressed  in  terras  of  the 
resistance  at  20°C.  by 

Et  =  R  .„(  1  82- 0-0524/ -(- 0000570 
with  an  error  of  less  than  0-2  of  1  [)er  cent.,  where  /  is  the  temperature- 
of  the  oxide  in  degrees  centigrade.     If  the  resistance  of  an  iron  oxide- 
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thermometer  is  accurately  determined  at  a  kno\ni  temjierature 
which  is  near  20°C.,  an  luiknown  temperature  which  is  greater  than 
IOC.  and  less  than  30'"C.  can  be  determined  by  the  aid  of  the  above 
parabolic  equation  with  an  error  of  less  than  01"C.  The  sensibility 
of  a  magnetite  thermometer  aud  of  the  platinum  resistance  thermo- 
meter are  shoAwi  graphically  in  Fig.  5.  A  comparison  of  the  two 
curves  shows  that  the  magnetite  thermometer  is  about  10  times  as 
sensitive  as  the  platinum  thermometer  at  ice  temperature,  and  about 
eight  times  as  sensitive  at  room  temperatures. 


DO  THE  WAVES  OF  WIRELESS  TELEGRAPHY  AFFECll 
ORGA^fIC  LIFE?* 

Dr.  C.  Abel-Musgrave  has  ])ut  the  following  cpiestions  to  a  numli 
of  well-known  German  scientists  : — 

1.  Is  it  proved  that  electric  forces  are  able  to  affect  the  life  0| 
plants  and  animals  ? 

2.  Is  the  influence  injurious  or  beneficial  ? 
'A.  Is  it  possible  that  tlic  clcctilc  forces  produced  in  wireless  telel 

gra])hy  affect  organic  life  ?     .Ami  to  what  extent  ?     Does  any  prool 
of  such  elTects  exist  ? 

4.   Is  the  biological  effect  of  the  various  systems  different  ? 

.').  Would  it  be  desirable  from  biological  considerations  to  mak| 
international  regulations  contiolliug  wireless  comnnmications  ? 

(i.  Do  you  recommend  that  any  steps  shoidd  be  taken  to  protecl 
organic  life  against  such  induciucs  ? 

7.  \w  the  forces  menlioiu-d  in  para.  3  ciijiable  of  iiillueneing  tli 
weather  or  even  the  clinuite  '! 


•Abstractor  an  artiolo  in  the  " Elektrotochnischo  i^itschrift," 
XXXVI.,  pp.  7,  8. 
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S.  Can  these  forces  be  made  answerable  for  apparent  change  of  the 
climate  or  the  pleasantness  of  the  weather  during  recent  years  ? 

Question  1. — All  answered  tliis  in  the  afJirmative  so  far  as  it 
related  to  the  direct  application  of  electricity  to  organic  life.  Some 
exiieriments  made  with  four  kinds  of  crops  (strawberries,  carrots, 
cucumbers  and  radishes)  by  ilax  Friedmann  in  1907,  near  Vienna, 
gave  mostly  negative  results,  only  one  kind  of  cro|j — viz,,  carro'.s — 
showing  an  increased  rate  of  prowth  under  electric  influence.  Th? 
•electric  influence  (earth  currents  and  also  a  high-tension  electric 
field  actuig  through  the  surrounding  air)  was  only  applied  for  about 
two  hours  a  day. 

Question  2. — The  detrimental  or  beneficial  effect  of  the  electricity 
depends  on  the  magnitude  or  power  of  the  forces  acting. 

Question  3. — Profs.  E.  M.  Weber  (Rostock)  and  Bredig  (Karls- 
ruhe) answered  this  in  the  negative.  Prof.  H.  Boruttan  (Berlm- 
•Grunewald)  adding  that  even  the  operators  m  sending  stations  had 
not  experienced  anj'  noticeable  effects.  This  also  disposes  of 
questions  4,  5  and  6. 

As  regards  questions  7  and  8,  Prof.  R.  X.  Weber  stated  that, 
.although  certain  electric  stresses  were  capable  of  accelerating  an 
impending  rainfall,  yet  he  w<is  of  opinion  that  the  waves  used  in 
wireless  te'egraphy  would  have  no  such  effect. 

Wireless  is  thus  discharged  by  the  German  professors  without  a 
stain  on  its  character. 


ELECTRIC    HEATING  APPLIANCES.* 

BY    C.    P.    R.^XDOLPH. 

The  General  Electric  Company  (of  America)  has  developed  in  the 
last  few  years  an  entirely  new  method  of  constructing  electric  heating 
xinits.  Fig.  1  shows  the  construction  and  dimensions  of  a  typical 
tmit.  The  core,  or  electrical  resistor,  is  made  of  a  metal  or  alloy, 
chosen  according  to  the  resistivity  desired.  Air  cannot  penetrate 
the  walls,  of  the  sheathing,  so  the  ease  of  oxidation  of  the  core  is  not 
important.     The  operating  temperature  of  the  core  may  be  SOO'^C. 


varied  to  suit  the  requirements  of  each  heating  unit.  For  example, 
a  length  of  wire  for  a  large  bciler  may  have  a  terminal  1  in.  outside 
diameter,  the  core  where  it  enters  the  air  may  be  J-  in.  diameter  ;  the 
outside  dimension  on  AA.  Fig.  1.  may  be  ^  in.  ;  and  the  total  length 
15  ft.  Or.  a  imit  for  a  large  oven  may  have  a  terminal  |  in.  outside 
diameter,  the  core  in  the  terminal  may  be  A  in.  diameter,  the  out- 
side dimen.sion  on  AA  tW  in.,  and  the  length  25  ft. 

The  piece  of  sheathed  wire  is  formed  into  any  required  shape, 
either  op-n  or  closed.  In  she  "  open -coil "  unit  the  coils  are 
directly  exposed  to  the  air,  and  this  is  the  correct  design  for  ovens 
and  the  like,  where  it  is  important  that  most  of  the  heat  be  trans- 
mitted from  the  unit  by  convection  or  air  ckculatiou.  When  the 
operating  temperature  of  the  steel  sheath  is  above  400 C  the  imit 
and  frame  receive  a  coating  of  aluminium  steel  alloy  on  the  surface 
to  prevent  oxidation.  Except  at  the  terminals  there  are  no  porce- 
lains, mica  pieces,  or  other  insulators,  as  the  sheathed  wire  can  be 
supported  directly  on  metal.  The  construction  is  just  as  rugged  and 
simple  as  though  the  electrical  resistor  did  not  have  to  be  insulated. 

A  hot-plate  is  made  by  pouring  molten  cast-iron  diiectly  around  a 
coil  of  sheathed  wue.  As  a  result,  we  have  a  hot-plate  which  is  as 
atrong  and  rugged  as  the  old-time  stove-lid  ;  in  fact,  it  is  even  more 
rugged,  as  the  ca.?ting  irf  reinforced  with  the  wire,  it  does  not  warp  or 
crack. 

The  advantages  of  sheathed  wire  heating  units  over  other  con- 
structions may  be  summarised  as  follows  :  (1)  Xo  fragile  porcelain  or 
mica  is  requii-ed  to  insulate  the  hot  resister  from  ground.     Thi 


Fio.  1. — She.\thed  Wire. 

to  l.OUO  C.  The  in.sulation  is  a  heat  resisting  material,  sc  lightly 
packed  that  it  i;  as  hard  a.s  or. Unary  moulded  compounds.  Depending 
on  the  properties  de-jired  the  sheath  may  te  steel,  copper  or  other 
metal  or  alloy.  The  sheathed  wire  is  enlarged  at  the  ends  of  terminals 
80  that  the  core  is  cool  where  it  enter.'!  the  air,  although,  a.'»  mentioned 
above,  the  temperature  may  be  1,000°C'.  over  the  small  section. 
Fig.  2  is  a  photograph  of  sections  of  two  terminals.  In  the  small 
cross-section,  AA,  Fig.  1,  the  core  may  be  000(5  in.  diameter  or 
larger.     It  ia  evident  that  the  dimensions  of  the  sheathed  wire  can  be 


Fig.  2. — Cross  Section  oe  She.4Thed-\virb  Terminai.s. 

allows  a  simple,  rugged  construction  with  minimum  number  of  parts. 
(2)  The  open-coil  imit  is  insulated  and  the  operator  cannot  get  a 
shock.  (3)  The  resistor  caimot  be  displaced.  (4)  The  cere-tempera- 
ture is  detuiite,  depending  only  on  the  thermal  resistance  of  the 
electrical  insulation  in  the  wire  and  on  the  temperature  of  the 
sheath. 


GERMAN   EXPORTS  OF  ELECTROTECHNICAL  GOODS 


All  inlerosliiiu  UiIjIc  which  wc  reproduce  liclow.  was  published  in 
the  "  Elektrotechnische  Zcitschrift,"'  .lalugang  35,  p.  1)()7,  giving  the 
exports  of  electrotechnical  goods  to  the  Euro];ean  countries  at  war 
with  Germany  during  1912  and  1913  in  units  of  £50.  The  total 
export  of  elcctrotechnical  apparatus  in  1913  was  330,o(}8  million 
marks,  and  in  1912  272,621  million  marks.  1'ho  figures  for  Russia 
include  Finland,  to  which  elcctrotechnical  goock  to  the  value  of 
3,983  million  marks  were  sent  in  1913  and  3,332  in  1912.  Under 
the  heading  of  switchgcar  and  other  fittings,  the  figures  for  Belgium, 
France  and  Great  Britain  include  the  electrical  parls  of  internal 
combustion  engines  for  automobiles.  Also  the  figures  given  for  the 
export  of  carbons  include  carbons  for  non-electrical  purposes. 


Goods. 

Austro-Hungary. 

Belg 

urn. 

France. 

Gt.  Britain. 

Russia. 

Serbia. 

1913. 

1912. 

1913. 

1912. 

1913. 

1912. 

1913. 

1912. 

1913. 

1912. 

1913. 

1912. 

Dvnamos,     motors,      trans- 

formers, armatures,  &c.... 

4,952 

5,494 

4,484 

4,118 

2,994 

2,665 

4,852 

3,468 

8,530 

5,623 

31 

127 

Accumulators,  batteries,  &c. 

216 

320 

191 

170 

46, 

52 

184 

106 

85 

88 

•> 

Cables 

26 

347 

4,2.50 

3,357 

199 

76 

1,060 

1,122 

628 

754 

24 

56 

Arc  lamps,  projectors 

443 

172 

142 

198 

322 

.538 

480 

1 .2(>4 

775 

1 

:> 

Incande.sconcc    lamps 

4,532 

4,01 1 

2,377 

2,156 

2,624 

2,607 

4,4.58 

6,467 

8,810 

10,001 

45 

54 

Telegraphs,  telephones,  sig- 

nalling  ayiparatus,   safety 

devices  

1.021 

958 

1,110 

735 

723 

585 

1,870 

1,263 

2,078 

1.S93 

54 

18 

fiwitcliKcar  ami  other  fittings 

ti,009 

4,790 

4,656 

3,001 

7,600 

1,909 

9,7.52 

2,743 

9,720 

5,991 

20 

71 

registering  apparatus 

2.888 

3,221 

1,028 

028 

1,209 

791 

1,474 

905 

4,645 

3,546 

25 

60 

Insulated  wires 

266 

885 

208 
908 

1,718 
929 

1,431 
725 

299 
943 

179 
980 

6.160 
2,008 

4,!540 
1,813 

886 
656 

512 

4 

5 

•'arbons 

11 

TOTAI 

23.329 

22,663 

21,745 

17,510 

18,391 

1 IMO 

34.421 

24.381 

39,601 

31.792 
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I'erciiitage  of  whole  e.xport . 

706 
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6-42 
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The  Steam-Ehgine  Indicator  and  Indicator  Diagrams.  Edited  by  W.  Worby 
Beaumont,  M.I.C.E.,  M.I.M.E.,  &c.     Price  Ss.  nett 

AiTKEN's  Manual  of  the  Telephone.  By  W.  Aitken,  M.l.E.E.  Price  18s.  nett, 
postage  6d.  (abroad.  Is.  4d.) 

Electric  Mains  and  Distributing  Systems.  By  J.  R.  Dick,  B.Sc,  and  F.  Fernie, 
A.M.Inst.C.E.     Price  lOs.  6d.  nett,  postage  6d.  (abroad.  Is.) 

Wiremam's  Pocket  Book  and  Electrical  Contractor's  Handbook.  Compiled  by 
A.  W.  Robinson  an    W.  E.  Warrilow.     Price  Ss.  nett 

Livingstone's  Diagram  for  the  Easy  Calculation  of  Shaft  and  Beam  Deflections. 
By  R.  Livingstone.    23.  6d.  nett.     By  post  in  tube,  2s.  lOd. 

Electric  Traction  oh  Railv/ays.  By  Philip  Dawson,  M.I.C.E.,  M.l.E.E.,  ic.  Hand- 
somely  bound  :  fully  illustrated.  Price  2Ss.  nett,  postage  6d.  U.K.,  abroad,  1/6. 

Electric  Blastiho  Apparatus  and  Explosives  :  With  Special  Reference  to  Colliery 
Practice,     By  W.  Maurice.    Price  83. 6d.  nett 

The  Shot-Firer's  Guide  :  A  Practical  Manual  on  Blasting  and  the  Prevention  of  Blast- 
Inp.  Accidents  In  Mines,  Quarries,  &c.     By  W.  Maurice.    Price 3s.  6d.  nett 

Submarine  Cable  Laying  and  Repairing.     By  H.  D.  Wllkinaon.  M.l.E.E.     15s.  nett 

Furlhor  portloni  of  thU  lUt  of  "  The  Electrician  "  Series  of  Books  appear  each  week. 

ELECTRIC  SHOCK  PRECAUTIONS  (i«  Ha'hging  Card,  Sheet,  and  Pocket  Book 
hoRMi:  A  con;ple'o»et  of  Electric  Shock  Rules  and  Preciutlons.  In  sheet  form, 
aUoMa  h.npin(:carr|,alsD  (uldod  In  mvelopo  for  the  pocket  Sheets:  4d,  e.ich, 
^M    Ji,st  fl.^'"^  ^'  '""^''  '""''■"'•  ''°<='"'«  Books,  complete  In  envelope. 


"  THE  ELECTRICIAN  "  TABLES  OF  ELECTRICITY  SUPPLY. 

~These  important  Tables  and  Data  relating  to  Electricity  Supply  in  the 
United  Kingdom  in  1915  (which  have  been  published  annually  since  1887) 
are  now  obtainable,  price  2s.  6d.  net.,  post  free  2s.  9d. 
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SPECIAL  NOTICE. 


In  order  that  we  may  be  able  to  supply  the  newspaper  trade  effectively 
and  meet  the  requirements  ot  the  Post  Ofllce,  we  are  sending  THB 
ELECTRICIAN  to  press  a  few  hours  earlier  every  week.  All  editorial 
and  news  matter  for  the  next  current  issue  of  THE  ELECTBICIAIi 
must  reach  us  as  much  earlieras  possible.but  not  later  than  WEDNES- 
DAY NOON,  and  advertisement  text  and  blocks  must  reach  ths 
offices  as  much  earlier  as  possible,  but  not  later  than  TUESDAY 
EVENING,  during  the  continuance  of  the  War.  Advertisementi 
of  all  kinds  of  which  no  proofs  are  required  before  first  insertion 
can  be  accepted  up  to  FIRST  POST  THURSDAY  MORNING. 


ELECTRICAL  PRECIPITATION. 

By  slow  degrees  the  electrical  method  of  precipitating 
fumes,  dust  and  fog  is  assuming  a  commercial  value.  To 
those  who  have  followed  this  method  from  its  inception  it 
will,  perhaps,  seem  that  progress  might  have  been  somewhat 
less  slow  than  it  has  been,  for  it  is  now  many  years  smce  the 
matter  was  taken  up  by  Sir  Oliver  Lodge,  and  was  demon- 
strated on  a  considerable  scale  with  a  view  to  the  dissipation 
of  fog.  Lr  those  days  the  fog  {(robiem  doubtless  appeared 
to  be  more  important  than  any  other  ui  this  particular 
direction.  At  the  present  day.  however,  we  are  somewhat 
less  troubled  with  fog  than  was  the  ca,se  20  or  30  years  ago, 
probably  owing  to  the  greater  xentralisation  of  power  in  its 
generation.  Consequently,  except  at  sea,  the  occurrence 
of  fog  is  now  less  of  an  affliction.  On  the  other  hand,  the 
precipitation,  or  the  prevention  of  the  emission,  of  smoke 
from  factory  chinaneys  is  still  a  questioii  of  the  highest 
importance  from  the  point  of  view  of  public  health,  and 
therefore  it  is  well  worth  while  to  pay  attention  to  the 
hidividual  case  of  smoke  emission,  as  distmct  from  the 
general  case  of  the  dissipation  or  precipitation  of  smoke 
when  once  this  is  in  the  atmosphere.  From  this  point  of 
view  a  practical  method  becom&s  rather  a  question  of 
working  out  details  than  anything  else,  and  does  not  in- 
volve the  very  heavy  capital  expenditure  which  would  be 
necessitated  by  any  scheme  for  the  wholesale  dissipation  of 
fog.  Apart  from  this  cliange  from  the  somewhat  general 
to  the  particular  case,  it  must  be  remembered  that  the 
highest  success  can  only  be  acliieved  by  means  of  high- 
tension  continuous  currents,  and  the  rectification  of  alter- 
nating currents  for  sucii  a  purpose  has  only  been  satisfac- 
torily attahicd  during  comparatively  recent  years.  Quite 
recently  a  new  device  suitable  for  such  a  purpose  has  found 
its  way  into  the  liaiids  of  llie  experimenter — namely,  the- 
Kenotron,  which  is  due  to  the  patient  researches  of  Dr. 
Ij.wcMi'iu  and  others,  and  wjiich  was  recentiv  described  in 
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these  columns.     If  such  a  device  had  been  available  some 
years  ago,  progress  might  have  bee.i  more  rapid. 

During  the  last  few  years  the  problem  of  smoke  precipi- 
tation has  been  studied  energetically  at  several  of  the  uni- 
versities in  the  United  States,  and  as  a  result  ot  these 
investigations  apparatiLs  has  now  been  evolved  which 
appears  to  be  very  effective  for  the  purpose.  We  give  an 
account  of  some  of  these  developments  in  the  present  issue 
of  The  Electrician.  As  is  usually  the  case,  the  com- 
mercial device  has  been  evolved  by  considering  the  subject 
experimentally  m  the  simplest  form,  and  then  passing  on  to 
the  more  complicated  practical  case.  In  its  final  form  the 
apparatus  for  a  chimney  stack  consists  of  a  nimrber  of  pipes, 
4  ft.  long,  with  axial  electrodes,  placed  near  the  top  of  the 
stack,  so  that  the  electrified  smoke  particles  are  thrown 
against  the  pipe  walls.  Quite  a  number  of  applications  have 
been  made  at  important  works  in  the  United  States,  and  we 
do  not  think  there  is  much  doubt  that  the  method  is  worth 
serious  consideration  in  this  country. 

Perhaps  it  may  be  said  that  the  commercial  features  of 
the  development  are  even  more  interesting  than  the  tech- 
nical.    As  already  mentioned,  the  work  has  been  carried 
out   at  some  of  the  miiversities,  notably  California  and 
Pittsburg.     It  will  readily  be  imderstood  that  a  pomt  was 
soon   reached   when   the   question   of   finance   became   all 
important,  and  it  was  realised  that  it  would  be  difficult  for 
the  universities  to  complete  the  work  ;    yet  there  was  a 
distinct    prejudice    agamst    purely    commercialising    the 
matter.     Consequently  a  scheme  was  worked  out  to  de- 
velop the  patents  imder  the  guidance  and  backing  of  local 
capital,  with  the  understanding  that  when  the  money  in- 
vested had  been  returned  and  a  reasonable  profit  had  been 
secured,  the  patents  covering  the  method  would  be  handed 
over  to  some  organisation  to  be  used  for  the  benefit  of 
scientific    research.     The    Universitv    of    Calilorria    was 
largely  interested  in  the  matter,  but  as  the  work  went  on  it 
appeared  to  be  impracticable  to  administer  work  from  a 
single   institution,   and    it   naturally  tended   towards   the 
commercialising  of   educational  laboratories — a   very   \m- 
lesirable  result.     Finally,  the  patents  were  handed  over  to 
he    Smithsonian    Institution,    and    by  that  society  were 
ransferred  to   a  corporation,  formed   imder  its  auspices, 
•ailed   the   Research   Corporation.     This  Corporation   was 
irganlsed   on    business    lines    with. a    view   eventually   to 
landing  back  the  property  to  the  Smithsonian  Institution 
r  some  other  national  insliiution.     The  chief  difficulty  in 
his  method  seems  to  have  been  to  obtain  sufiicient  capital  ; 
onse(|uently,  the  progress  of  the  work  has  depended  to  n 
irge  extent  ujxm  the  orders  received  for  apparatus. 
We  think  those  concerned  with  this  particular  movement 
re  to  be  congratulated  on  the  way  in  which  they  have  been 
ble  to  carry  it  through.     It  is  by  no  means  easy  to  obtain 
apital  on  uncommercial  terms  for  carrying  out  researc!ie.>< 
f  the  kind  that  were  nece.ssary,  and  for  this  rea.son,  in  all 
'iihability,  the  work  would  never  have  been  carried  through 
I-  country.     On  the  other  hand,  we  are  not  ahogether 
'liat   the  idea  of  working  on  commercial  probien^s  for 
'I'  instead  of  for  commerce  is  one  that  i.s  likely  to  be 
-luctory  in  the  long  run.     Whether  the  profits  of  an 
I'Mtaking  are  to  go  to  the  benefit  of  scieiicc  or  to  be  paid 


as  dividends,  the  fact  remauis  that  a  considerable  anioimt 
of  capital  is  necessary  in  such  cases.  Generally  speakmg, 
human  nature  being  what  it  is,  such  capital  is  more  easily 
obtained  when  there  is  a  chance  of  a  fair  dividend  attached 
to  it.  than  where  the  final  result  is  to  be  moulded  b}^  ar 
ideal.  Moreover,  m  all  probability  commercial  conditions 
are  likely  to  give  a  more  efficient  result  hi  the  long  rmi.  Be 
this  as  it  may,  we  must  congiatulate  our  American  cousms 
m  carrying  through  this  development  on  Imes  which  would 
almost  certauilv  have  failed  in  this  comitrv. 


REVIEWS. 


[Copies  of  the  undermentioned  works  can  be  had  from  The  Electrician  Offices,  post 
free,  on  receipt  of  published  price,  adding  3d.  for  lx)oks  published  under  2s.  Add 
10  per  cent  for  abroad  or  for  foreign  books.] 


High  Power  Gas  Engines.  By  H.  Dubbel.  Translated  from  the 
German  by  F.  Weinreb.  (London  :  Constable  &  Co.,  Ltd.) 
Pp.  xii.-f-197.     18s'.  net. 

The  purpose  of  this  work  is  to  deal  with  the  theory,  prin- 
ciples of  operation  and  'most  important  constructional  features 
of  large  four-  and  two-cycle  gas  engines. 

The  reputation  of  Eughsh  makers  in  the  manufacture  of 
small  gas  engines  foi  industrial  purposes  is  second  to  none,  but 
it  has  to  be  admitted  that  gas  power  on  a  large  scale  owes  its 
position  to  the  enterprise  of  Continental  engineers. 

The  utihsation  of  the  energy  in  bla.st  furnace,  coke  oven, 
and  producer  gas  was  made  possible  by  the  success  which 
attended  the  attempts  towards  the  cleaning  and  purifviuc;  of 
these  gases,  and  in  the  great  improvements  whicli  have  been 
made  in  gas  producers.  These  are  not  dealt  with  in  the 
volume  under  consideration,  but  they  have  been  d,?termining 
factors  which  have  brought  the  gas  engine  into  rivalry  with  the 
steam  engine  for  large  power,  particularly  in  electrical  work. 
The  exigencies  of  cychcal  regularity  have  been  sabi.sfied  by  an 
increase  in  the  number  of  impulses,  using  double-acting  or 
multiple  cylinder  single-acting  types,  and  by  special  con- 
sideration of  the  methods  of  governing.  The  large  gas  engine 
has  become  a  .special  branch  of  engineering,  and,  as  stated  by 
the  author,  a  book  dealing  only  with  this  type  of  primrf  mover 
is  justified. 

On  looking  through  the  treatise  our  attention  is  immediately 
drawn  to  the  excellence  of  the  sectional  drawings,  photographs 
and  folding  plates,  and  wc  are  not  surprised  to  read  that  this 
was  the  main  reason  which  infliiemed  the  translator  in  wiiting 
an  English  copy. 

The  opening  chapter  is  tlevotad  tu  theory,  and  deals  with  the 
influences  of  compression  and  mixture  ratios  on  thermal 
efficiency.  \  comparison  between  the  standard  ideal  cycles 
shows  that  where  the  final  compression  pressm'e  is  limited  by 
the  possibility  of  pre-ignition  tlie  constant  volume  cycle  is  best 
as  regards  tlieiinal  efficiency. 

Much  attention  has  been  given  in  recent  years  to  the  specific 
heats  of  ga,s:s  which  are  known  to  increase  with  temperature. 
The  autiior  without  unduly  burdening  his  book  with  mathe- 
matical analysis,  based  en  results  which  have  not  received 
definite  confirmation,  proceeds  to  show  that  the  general  cITect 
of  this  increa.se  in  specific  heats  is  to  decrea.se  the  efficiency  of  the 
ideal  cycle,  and  to  increase  the  efficiency  of  the  practical  engine. 
Evidently,  in  the  latter  case,  what  is  referred  to  is  the  "  effi- 
ciency ratio,"  which  is  designated  in  the  treatise  as  "indicated 
efficiency,"  Considered  from  a  purely  theimodynamical  point 
of  view  it  would  a[)pear  that  high  ignition  velocities  with 
corresj)ondinj:ly  liit;li  tem[)eratures  of  combustion  arc  beneficial. 
In  ])|-actice  this  is  not  so,  since,  as  the  author  clearly  shows, 
lower  ignition  vlocitics  lead  to  a  decrease  in  cooling  water 
lo8,ses,  and  to  smoother  running,  and  a  comproniise  has  to  be 
effected  between  the  two  ios.ses,  loss  to  cooling  water  and 
redaction  of  diagram  area. 

Subsequent  cliafiters   in   the    book   deal    with    output  and 
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cylinder  dimensions,  governing,  and  valve  gears  for  four  and 
two-cycle  engines. 

Quality,  or  mixture,  governing  leads  to  constant  compression 
and,  as  regards  the  efficiency  of  the  cycle,  is  preferred  to 
quantity  governing.  To  keep  up  the  maximum  output  and  to 
provide  for  economical  working  at  the  lower  powers  a  com- 
bination of  the  two  systems  is  necessary.  Valve  gears  are 
dealt  with  very  exhaustively  in  the  next  three  chapters, 
including  an  analysis  of  the  motion  of  gears  worked  by  cams  and 
eccentrics.  Scavenging,  stratification  of  the  cbaige  and 
precautions  against  the  sticking  of  the  mixing  valve  receive 
complete  treatment  where  necessary. 

The  treatise  is  eminently  practical,  and  it  hardly  seems 
possible  to  do  justice  to  the  very  comprehensive  manner  in 
which  the  details  of  construction  are  explained  and  illustrated. 
Immense  difficulties  have  been  encountered  in'  the  design  of 
large  gas  engines  as  regards  distribution  of  metal,  cooling 
arrangements,  kc.  Considerable  depaitures  have  been  made 
from  older  designs,  with  a  view  to  simplification  without  any 
gi'eat  sacrifice  of  theoretical  advantages,  and  it  is  pleasing  to 
observe  that  this  development  has  been  due  to  the  influence  of 
British  designers. 

The  author  very  cleaily  points  out  the  manner  in  which  the 
newer  designs  differ  from  the  older,  and  several  chapters  are 
devoted  to  cylinders,  pistons,  valves,  stuffing  boxes  and 
general  design.  The  design  of  framings  is  most  interesting  as 
showing  the  attempts  by  various  makers  to  avoid  eccentric 
loadings,  and  hence  large  bending  stresses,  by  the  judicious 
use  of  tie  bolts  and  by  symmetry  of  construction. 

There  is  a  chapter  on  ignition,  and  the  concluding  chapters 
deal  with  flywheel  effect  (in  relation  to  speed  regulation  and 
oscillating  displacements),  starting  arrangements,  piping  and 
the  use  of  the  indicator  diagram  in  the  location  of  cylinder 
troubles. 

The  translator  repeats  the  assertion  that  the  success  of  the 
large  gas  engine  on  the  Continent  is  largely  due  to  the  free 
exchange  of  ideas  and  publication  of  opinions  and  designs,  and 
he  is  to  be  congratulated  on  having  obtained  from  British 
manufacturers  support  '"  exceeding  expectations,"  wWch  has 
enabled  him  to  expand  the  original  treatise  to  include  British 
practice.  E.  C.  M. 

Consumers'  Accounts   and  Meter  Department  Koutine.     By 

A.C.Glovf.r.      (London:    Ek-ctrical  Press.  Ltd.)      Pp.  49,  .5s.  int. 

This  book  is  a  collection  of  printed  sheets  suitable  for  an 
electricity  department  to  use  for  the  issuing  of  accounts  and 
specimen  pages  of  books  to  be  kept  by  the  mains  and  meter 
departments  for  the  use  of  the  general  office  in  the  issuing  of 
accounts  for  energy,  the  hiring  of  any  appai-atus  or  special 
charges.  There  is  a  short  description  ot  what  each  sheet  is 
for  at  the  top  of  the  sheet.  The  book  starts  very  abruptly, 
and  if  the  diagram  of  routine  had  been  at  the  beginning  of  the 
book  instead  of  the  end  it  would  have  made  the  scheme  much 
clearer.  The  leviewer  would  recommend  any  reader  to  start 
with  this  diagram  before  studying  the  different  sheets.  As  the 
author  is  recommending  the  adoption  of  a  system  of  books  for 
account  and  record  keeping  he  should  have  given  fuller  expla- 
nations and  made  matters  clearer,  so  that  a  reader  could  judge 
more  ea.sily  if  the  sy.stem  would  be  advisable  for  him  to  adopt. 
Another  fault  is  that  abbreviations  are  carried  to  such  an 
extent  that,  it  is  difficult  to  understand  what  is  meant.  A« 
an  example,  on  the  quaiterly  account  sheet  Form  IV.  there 

appears  the  following  : — "  H.P.  of  Fttgs.     No.  of  A/t " 

One  assumes  that  fittings  ai'e  referred  to  and  that  H.P.  .stands 
for  horse-power,  but.  what  it  is  all  about  would  ]iuzzle  the 
average  reader.  The.se  abbreviations  may  be  all  right  in  an 
office  where  the  system  is  in  use,  but  arc  not  advisable  in  a 
book  advocating  such  a  system. 

The  meter  reading  sheet.  Form  III.,  seems  to  contain  some 
good  ideas.  Many  supply  authorities,  liowever,  use  different 
coloured  sheets  or  caids  already  for  power,  lighting  or  heating 
supplies.  Entering  up  meter  readings  from  the  bottom  of  the 
page  instead  of  starting  from  the  top  is  certainly  novel.  The 
advantage  would  be  easier  subtracting,  as  the  meter  readiiii's 
grow  bigger  as  they  continue  being  written  upwards. 


Tt  is  difficrdt  for  anyone  to  criticise  any  particular  svstem  of 
account  keeping  without  an  actual  trial.  To  make  alterations 
in  a  given  system  of  book-keeping  may  be  costly,  and  one  needs 
to  be  cautious  before  deciding  the  matter.  Although  the 
system  advocated  may  be  first-rate,  it  has  the  disadvantage 
that  it  woidd  imdoubtedly  need  a  gcod  staff  of  clerks  to  keep  it 
going.  The  book  concludes  with  extracts  from  the  Electric 
Lighting  Acts  which  are  useful  for  reference.  W.  A.  T. 


A  COMPARISON  OF  DIFFERENT  METHODS  OF  TESTING 
ELECTRICAL  PORCELAIN.* 

BY  DR.  A.  CHERNYSHOFF  AND  C.  A.  B^T^H^-. 

In  order  to  make  a  comparison  between  all  present  methods  of 
'estiig  irsulators,  a  series  of  tests  wa.s  rmi  followii;g  a  method  out- 
lii'ed  by  Messrs.  Imlay  and  Thomas.  A  diagram  of  com:ec:ions 
for  this  test  is  shown  in  Fig.  1.  The  contact-maker  consisted  of  a 
lever  on  the  end  of  which  was  a  strip  of  copper  which  made  contact 
for  an  instant  with  a  fixed  strip,  wlien  the  lever  was  allowed  to  fall, 
vhus  completing  the  circuit  ;  in  this  way  the  contact  was  always  of 
the  same  duration.     A  choke  coil  limited  the  current  when  a  spark 
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Fig.  1. — BiAGRAM  of  Connections  fob  Imlay  and  TnoM.\s  Test. 

The  short  impulse  method. 

passed  through  the  gap,  and  a  resistance,  Rj,  regulated  the  amount 
of  energy  in  the  primary  of  the  300.000-volt  10  k.v.a.  transformer.  A 
sheet  of  asbestos,  Rj,  was  used  to  limit  the  energy  in  the  secondary  of 
the  transformer.  The  condensjer  consisted  of  a  suspended  iron 
plate  hurg  parallel  to  the  wall,  which  was  covered  witli  a  gromided 
wire  netting,^  The  diameter  of  the  spark-gap  spheres  was  almost 
8  in,,  and  the  voltage  across  the  gap  was  measured  by  short-circuit- 
ing R.,  and  thus  adjusting  the  spark-gap  so  that  a  spark  would  just 
occur  at  the  required  voltage  as  indicated  by  a  voltmeter  across  the 
primary  of  the  transformer.  To  avoid  corona  loss,  the  high-tension 
oonr.ections  were  made  with  |J  in,  brass  tubing,  and  the  edges  of  the 


Fig.  2. — Ui.scharoe  with  Imlaa- 
AND  Thomas  Continuous  Test 
with  the  voltage  near  flasu- 

OVEB. 


Fig.  .3. — Dischahge   with  Xoi.t- 
aqe  much  ix  excess  of    flash- 
OVER. 

6ome  of  the  discharge  clings  to  thesur(;ice, 
\  but  most  of  it  takes  the  shortest  path. 


condenser  i)Iate  were  curved  away  from  the  wall.  The  insulator  on, 
which  most  of  the  tests  were  niiule  was  siip])orted  on  a  grounded* 
iron  pin.  ' 

The  effect  of  tlic  coiulcns<'r  shunted  acro.s.s  tlic  spark-gap  is  to 

sii]>erim])0se  a  high-frefnicni  y  di^'charge  on  the  ordhtaiy  tiOcyclo 

discharge.     In  making  the  lest ,  ten  insulators  were  chosen  at  random, 

and  eacli  was  subjected  to  TiO  impulses  at  the  same  voltage.     The 

•  Abstract  of  an  article  in  the  "  Electric  Journal." 
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voltage  was  then  raised  by  steps  until  the  msulators  failed,  the  test 
being  made  in  air. 

A  continuous  series  of  impulses  was  obtaiiied  by  keeping  the  pri- 
mary circuit  closed.  The  condition  of  the  discharge  mider  these 
circumstances  is  shown  in  Figs.  2  and  .3.  An  oscillogram  of  the 
voltage  curve  of  the  primary  shows  no  flash-over  with  150,000  volts 
maximum,  although,  a  flash-over  is  obtained  at  this  voltage  with  60 
cycles.  An  ordinary  60-oycle  discharge  was  obtained  with  these 
same  connections  by  merely  short -cii-cuiting  the  spark-gap.  Fig.  4 
illustrates  the  character  of  the  discharge,  and  shows  that  the  dis- 
charge takes  the  shortest  air-path  to  gromid.  The  test  at  60  cycles 
was  first  made  in  air.  but  as  few  insulators  broke  down,  and  difficulty 
was  experienced  due  to  heating,  the  insulator  was  immersed  in  oil 
and  t  he  test  repeated. 


circuit  is  closed  ;  as  the  arm  is  moved  to  G  the  resistances  are  intro- 
duced imtil  the  circuit  is  broken  beyond  G.  When  the  black  end  of 
the  arm  is  at  B,  the  current  flows  from  B  through  the  resistances  r,. 
To.  r^.  &c.,  then  through  the  arm  itself  to  the  centre,  then  through 
an  ammeter  and  switch  to  the  primary  of  the  transformer,  thence 
through  the  other  side  of  the  switch  through  a  variable  resistance  to 
the  inner  ring.  The  brush  contact  E  touches  tlie  inner  ring,  which 
is  connected  to  the  outer  brush  F,  which  makes  contact  with  C. 
thus  completing  the  circuit.  When  the  black  end  of  the  arm  is  at  C 
the  current  is  reversed  through  the  transformer,  the  same  resistances, 
r^,  r„.  r^.  &c.,  being  introduced  in  the  circuit  before  the  circuit  is 
broken.  An  electromagnetic  coimting  device  is  placed  across  the 
resistances  rj  and  r^  in  series  with  a  lamp,  so  that  every  time  the 
current  is  made  it  operates.     When   the  rectifier  is  working  the 


Fig.  4. — Dischaege  with  60- 

Cycle  Voltage  greatly  in 

excess  of  flashover. 


Fig.  6. — Negative  Discharge 
OP  Direct-current  Hiqh- 

FREQCENCY  TeST.* 


Fig  7. — Positive  Dischargi 
OF  Direct-current  High- 

FREQUEXCY  TEST.f 


Fig.  8. — Positive  and  Negative 

Discharges  of  Direct-current 

High-frequency  Test.J 


The  Continuous-current  Single-impact  Method. — With  the  short- 
impulse  test  described  above,  a  train  of  waves  is  set  up  which  is  of 
indefuiite  length,  and  there  is  no  way  of  telling  how  many  impacts  are 
given  the  insulator.  Furthermore,  each  successive  train  of  waves 
may  be  different,  as  contact  may  be  made  at  different  values  of  the 
voltage.  Hence,  to  make  the  investigation  more  exact  and  to 
duplicate  more  closely  the  conditions  during  a  lightning  discharge, 
a  method  was  developed  whereby  only  one  impact  is  gi%'en  to  the 
insulator.  This  was  accomplished  by  using  diiect  current  on  the 
transformer.  Inasmuch  as  the  impact  at  the  making  of  the  circuit  is 
definite,  while  owing  to  the  arc  at  the  break  it  is  impossible  to  have  a 
steep  w.ivc  front, it  was  necessary  thai  the  imjiact  shouki  only  occur 
wlien  the  contact  was  made.  This  was  effected  by  slow  ly  cutting  down 
t  he  current  after  the  circuit  wa,s  closed  by  introducing  resistance  so  that 
no  spark  passed  between  the  terminals  of  the  series-gap  when  the 
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Fig.  5. — Diagram  of  Connections  for 

DiRECT-CUBKKNT  SiSOLE-LMPACT  TeST. 

llOv  D.C. 
current  was  interrupted.  Another  condition  which  must  be  fulfilled 
is  that  the  current  through  the  transformer  must  be  alternately 
reversed  in  order  that  the  core  will  remain  in  the  same  inngnetic 
state.  In  addition  to  the  foregoing  requirements  it  was  thought 
desirable  to  be  able  to  control  the  nature  of  the  im])act,  so  that  it 
should  always  be  positive  or  negative,  as  desired.  The.sc  conditions 
Were  all  fulfilled  by  the  rotating  device  shown  in  ]''ig,  5.  A  i)o.silive 
or  negative  impact  was  obtained  by  placing  a  rectifier  across  the 
])riniary  of  the  transformer.  Hence,  when  the  current  flowe<l  in 
one  direction  the  primary  was  jiractically  short-circuited  through  n 
series  resistance,  and  there  was  not  sufficient  flux  to  Jiiakc  an  impact, 
while  with  the  eunent  in  the  other  direction  the  flux  was  as  usual, 
and  an  impact  occurred.  By  reversing  the  conmctionsof  the  recti- 
fier the  impact  could  Ik^  made  ]po«itive  or  negative. 

The  operation  of  the  contact  maker  is  us  follows  :  Sup)iose  B  to 
be  positive.  When  the  black  ci  rl  of  the  arm  A  is  at  H  there  in  an 
open  circuit ;    as  the  arm  i>  ir.n\cd  to  B  contact  m  made  and  the 


number  of  impacts  wUl  be  one-half  the  number  shown  by  the  indi- 
cator. A  motor-drives  the  arm  of  the  contact  maker  at  such  a  rate 
that  when  the  rectifier  is  working  there  is  about  one  impact  per 
second.  The  rectifier  is  constantly  excited  by  applying  ^"about 
o  amperes  dueet  current  to  maintain  the  are.  Resistance  Ro  regu- 
lates the  amoimt  of  ciurent  flowing  through  the  branch  circuit,  Rj 
the  amoimt  of  direct  current  supplied  to  the  rectifier,  and  Rj  the 
amount  of  current  flo  wmg  through  the  contact  maker.  The  resistance 
R^  was  short-circuited  during  this  test. 

Whether  the  impulse  was  positive  or  negative  was  determined 
initially  as  follows  :  Sphere  2  of  the  series  gap  was  insukited  from 
giound,  a  s])ark  was  allowed  to  pass,  thus  charging  the  sphere.  The 
nature  of  the  charge  on  the  sphere  was  exammed  by  bringuig  up  a 
positively  charged  pith  ball,  and  with  a  given  connection  of  the  recti- 
fier the  charge  was  always  positiveor  negative,  as  the  case  might  be. 
Tests  were  made  by  the  dii-ect- 
eurrent  impact  method  to  see  if 
there  was  any  ditference  between 
the  effect  of  a  positive  or  negative 
inij)act  on  the  insulator.  The  cha- 
racter of  discharge  obtained  imder 
these  conditions  is  shown  in  Figs.  6 
to  8.  The  tost  was  also  designed 
to  investigate  the  fatigue  of  insu- 
lators with  positive  and  negative 
impulses,  in  particular  to  see  whether  it  took  a  fimaller  numl)er  of 
impacts  ti'  break  down  the  insulator  at  higher  voltages  and  whether 
there  was  a  ditlVrence  between  the  number  of  jjositive  and  negative 
impacts  required  at  those  voltage.s.  each  insulator  being  subjected  to 
2,000  iin])acls  imless  it  broke  down  with  a  less  nmnbcr.  'The  results 
of  these  tests  are  sunimarised  in  the  curves  given  in  Fig.  !).  Kach 
))oint  on  these  curves  represents  tlie  average  of  from  4  to  10  insula- 
tors, and  while  no  great  claim  is  made  for  accuracy  it  is  thought 
that  the  curves  represent  tyi)ical  conditions.  Further  tests  were 
made  to  determuie  the  relative  ease  <  f  flash-over  with  positive  and 
negative  charges  under  different  conditions. 

Uiijh-lrequcncy  Tesln. —  In  onler  to  com])aro  the  effect  of  a  higli- 
fre(|uency  sujK-rimposed  on  a  CO-cyele  wave,  a.s  obtain(Hl  in  the 
Imlay  and  Thomas  or  continuous-impulse  test,  with  high-frequency 
alone,  a  series  of  tests  was  miule  on  the  same  type  of  in.sulator.  witli 
Ijigh-frequency  obtained  by  means  of  a  Tesia  coil  with  the  connec- 
tions .11  slii.\iri   in    V\ii.   10.     The  coil  was  designed  to  stand  2.')0,(HK) 


Condenser 
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rath. 

.iiuing  the  discharge  to  b«  alternately  positive 
njs  to  the  surface,  the  othsr  half  takes  the 
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volts  between  the  primary  and  secondary  under  oil,  and  the  voltage 
was  regulated  by  varying  the  distance  between  the  zinc  plates.  The 
character  of  the  discharge  obtained  with  high  frequency  is  sho\^^l  in 
Figs.  11  and  12. 

Relation  of  the  Theory  of  lonifation  to  the  Test  Results. — The  time  of 
ionisation  plays  a  very  important  part  in  the  breakdown  strength  of 
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Fig.  9. — Compakisok  of  Breakdown  Strength  of  Porcelain  with 
Positive  and  Negative  Impulse. 

insulators.  It  had  previously  been  thought  that  it  was  possible  to 
design  an  insulator  so  that  it  would  flash-over  rather  than  pimctuate. 
However,  the  experiments  show  that  it  is  possible  to  have  a  break- 
down before  flash-over.  This  result  was  probably  due  to  poor 
character  of  porcelain,  although  the  samples  tested  were  of  average 


FiQ.  10. — Diagram  ob  Connections  for  testing  with  High 
Frequency  from  a  Tesla  Coil. 

strength.  A  very  important  result  is  that  it  is  possible  to  raise  the 
voltage  on  the  insulator  above  the  normal  CO-cycle  flash-over  value 
if  high-frequency  is  used.  The  results  indicate  that  with  a  frequency 
of  60  cycles,  no  matter  how  high  the  applied  voltage  is,  the  voltage 
or  the  insulator  is  never  much  above  the  ordinary  flash-over  value. 


Fia.  11. — IJISCIIAROE  FROM  TeSLA 
Con,   WITU    VOLTAGE  JUST    ABOVE 

FLASHOVEB. 

The  discharge  clings  to  the  surface.    Air 

not  ionised. 


I'^IG.  12. — DlSCIIAROK  FROM  'J'eSLA 

Coil  with  voltaqe  much  in  ex- 
cess 01'  flasuover. 
The  discharge  still  clings  to  the  surface. 


n«  the  InHulat or  i.H practically  sliort  (ircuilcd,  hcnitc  few  breakdowns 
occur.  This  It  clearly  shown  in  l''ig.  4,  where  the  discliargc  lakes  llie 
HhorlcHt  iiir  jinth.  However,  the  character  of  the  discluirgc  is  en 
lirely  different  at  high-frequency,  ns  it  clings  to  the  surface,  ami  llic 


voltage  on  the  insulator  can  be  raised  a  sufficient  amount  to  cause  a 
breakdo^vn.  The  reason  is  that  with  high  frequency  there  is  not 
sufficient  time  to  ionise  the  air.  so  that  the  discharge  flows  over  the 
surface  as  sho^s-n  in  Figs.  1 1  and  1 2.  The  higher  the  voltage  the  less  is 
the  time  for  ionisation,  and  the  greater  is  the  stress  on  the  insulator. 

Figs.  6  and  7  indicate  clearly  that  the  negative  potential  ionLses  the 
air  better  when  on  the  pm  than  when  on  the  histilator  head.  As  it  is 
difficult  to  ionise  the  air  with  the  negative  impulse  on  the  insidator 
head  and  thus  relieve  the  pressure,  it  is  possible  with  negative  im- 
pulses to  raise  the  voltage  above  the  flash-over  value  obtained  for 
positive  discharges.  The  explanation  of  this  is  similar  to  that  for 
the  discharge  between  a  point  anil  a  plane  ;  if  the  point  is  negative  a 
spark  win  pass  at  a  lower  voltage  than  if  it  is  positive.  The  Imlay 
and  Thomas  impulse  consists  in  part  of  60  cycles  and  in  part  of  high- 
frequency  discharges.  This  is  shown  in  Fig.  3,  where  part  of  the 
discharge  foUows  the  shortest  air  path  and  part  follows  the  smface. 
At  voltages  near  flash-overs  the  discharge  is  all  on  the  surface,  as 
shown  in  Fig.  2,  and  Fig.  8  sho^\s  the  alternative  jjositive  and  nega- 
tive discharge. 

Comparison  of  Different  Methods  of  Test. 

1.  The  dO-a/de  Test  is  fairly  satisfactory  below  the  flash-over  voltage, 
hjtill,  it  is  not  searching  enough,  as  quite  a  number  of  insulators  were 
found  which  had  been  tested  by  this  method  which  puiictmed  tlirough 
the  lower  part  of  the  lower  petticoat  when  tested  at  high  frequency  with  a 
slightly  greater  voltage.  It  would  seem  of  little  value  to  test  with  60 
cycles  under  oil,  as  the  stresses  are  applied  diffcrentl}'  than  in  air.  A 
test  in  oil  might  be  of  advantage  in  a  design  test  of  insulators  to  deter- 
mine the  dielectric  strength  of  the  material. 

2.  The  Contiimous-imptilse  Tr.sl  is  better  than  the  60-cycles  test.  a.s 
the  impulse  has  a  high  frequency  discharge  in  addition  to  the  60  cycles. 
This  method  could  be  easily  set  up  in  a  factory  by  simply  adding  a  large 
condenser  and  spark-gap  to  the  ordinary  equipment.  This  method  ha.s 
the  disadvantage  that  only  a  few  insulators  can  be  tested  at  one  time,  a.s  the 
capacity  of  the  condenser  must  be  much  larger  than  the  capacity  of  the 
insulator  tested.  Fig.  2  shows  tliat  with  this  test  near  the  flash-over 
value  the  discharge  clings  to  the  surface,  which  means  that  the  strain 
is  on  the  insulator.  Fig.  3  shows  the  form  of  discharge  at  a  much  higher 
voltage.  Here  it  is  shown  that  some  of  the  discharge  still  clings  to  the 
surface,  although  the  air  has  been  ionised  and  part  of  the  discharge  is 
passing  through  the  air.  It  has  been  proved  that  by  this  method  the 
voltage  of  the  insulator  can  be  increased  much  above  the  ordinary  flash- 
over  voltage  measured  at  60  cycles.  Hence,  this  is  a  much  better  test 
than  60  cycles  alone. 

3.  The  Imlay  and  Thomas  Imjmlse  Test  has  the  disadvantage  that  some 
mechanical  device  is  necessary  to  make  and  break  the  primary  current. 
A  difference  exists  between  the  short  impulse  and  continuous  test  in  that 
the  short  impulse  has  to  ionise  the  air  anew  each  time.  Hence,  as  strains 
are  set  up  and  puncture  sometimes  takes  place  before  there  is  time  to 
ionise  the  air,  the  short  impulse  is  probably  more  severe.  In  addition 
to  the  foregoing,  if  there  arc  any  surges  set  up  on  opening  or  closing  of  the 
circuit  these  also  will  make  the  tist  more  severe.  The  Imlay  and  Thomas 
test  as  at  present  set  up  has  the  disadvantage  that  the  circuit  of  the  pri- 
mary of  the  transformer  is  made  at  different  parts  of  the  cycle  of  the 
alternating-current  wave  and  with  the  core  at  different  states  of  mag- 
netisation. Hence,  the  nature  of  the  impulses  is  somewhat  indefinite. 
The  numlwr  of  insulators  which  can  be  tested  at  one  time  is  limited,  as 
with  all  the  other  hich-freipicncy  methods.  With  this  method  the 
number  of  impulses  in  a  wave  train  is  different  at  different  times. 

4.  The  Direct-current  Ivipnrl  Millunl  was  devised  to  overcome  the 
objections  to  the  Imlay  and  Tlionuis  method  and  to  make  the  test  more 
definite.  The  oscillograj)!!  curves  sliow  that  the  voltage  is  applied  very 
abrupt ly,   and  hence  reproduces  the  conditions  rf  a  lightning  stroke. 

Till- ilijiiL'i' can  also  be  made  positivi-  or  negative  as  occurs  in  Nature  in  a 
I  liniMlnslorni.  With  this  mctliuil  the  voltage  can  lie  applied  so  quickly 
thai  Ihric  will  not  be  suHicient  time  to  ionise  the  air  of  the  spark-gap. 
This  t>ccurr(^d  in  the  course  of  the  exi«;rimcnt9,  anil  it  was  found  neces- 
sary to  introduce  a  choke  coil  into  the  primary  of  tlie  transformer.  In 
this  way  the  steepness  of  the  wave  was  reduced  anil  the  time  for  ionisa- 
tion increa.seil,  causing  the  spark-gap  to  work,  liy  this  method  a 
voltage  may  be  impressed  on  the  insulator  in  excess  of  the  OO-cycle  flash- 
(jvcr  voltage,  and  by  means  of  the  oscillograph  and  comiter  it  is  possible] 
to  linil  out  the  number  of  impacts  iriven  the  insulator. 

.^>.  The  Tcsln  Coil  method  has  (he  advantage  of  portability  and  can  bej 
used  for  testing  insulators  on  the  poles.  The  severity  of  the  test  depends  1 
(■iL  the  coupling  of  the  Tesla  transformer. 

I'or  factory  use.  the  best  single  test  is  pndiably  the  direct-cmrentl 
impact  method.  If  this  method  is  to  be  tised,  10  impulses  could 
given  at  about  5  ))er  cent,  higher  voltage  than  the  flash-over  voltaga' 
at  (K)  cyiles.  It  would  seem  to  be  of  little  advantage  to  test  insu- 
lators below  tl\eir  flash-over  vollages.  If  the  Tesla  test  is  to  be  used 
Ihe  voltag<-  Hhoiihl  be  at  least  .">  per  cent,  higher  than  the  llash-ovor 
voltage  on  60  cycles.  It  is  mneh  better  to  lest  insidators  tor  a  brief 
lime  at  a  high  voltage  than  for  a  longer  time  at  a  lower  voltage.  Hy 
using  a  high  voltage  lest  one  is  sure  thai  the  insnlnlors  will  slanil  that 
\()llage,  al.so  there  is  an  economy  of  time. 
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CoNCLtrsioxs. 
Tl'.ese  tests  were  made  on  a  limited  number  cf  insidators,  and  while 
the  results  that  are  cf  a  lalxnatory  nature  are  entitled  to  considerable 
confidence,  it  would  require  the  testing  cf  a  much  greater  number  of 
insulators  to  determine  just  what  kind  or  method  of  test  would  be 
most  suitable  for  commercial  purposes.  The  test?  indicate  that  the 
following  conclusions  are  warranted  : — 

1.  By  means  of  high-frequency  it  is  possible  to  raise  the  voltage 
en  an  insulator  in  air  above  the  (50-cycle  flash-over  voltage. 

2.  Inasmuch  as  the  same  breakdown  voltage  was  obtained  with 
I  he  Tesla  coil,  the  Imlay  and  Thomas  test  and  60  cycles  mider  oil  it 
1^  concluded  that  the  frequency  of  itself  has  little  effect  on  the  break- 
ilown  strength.  The  effect  <>i  high-frequency  is  to  raise  the  voltage 
which  can  be  applied  to  the  insulator  in  air.  Hence,  the  breakdown 
is  clue  to  the  \'oltage.2)rimarily  and  not  the  frequency. 

3.  The  breakdown  of  porcelain  is  due  to  the  electrostatic  stress  and 
net  to  heating. 

i.  The  character  of  the  breakdown  at  high-frequency  and  60  cycles 
was  different. 

5.  It  would  seem  of  little  use  to  apply  a  high-frequency  test  of  any 
kind  tpinsulatorF  below  the  (>( (-cycle  flash-over  value. 

G.  Porcelain  appears  to  be  fatigued  by  the  a])])lication  of  potentials 
ibove  a  certain  unit  stress. 


RESISTANCE    OF    CARBON  CONTACTS  IN  THE  SOLID 
BACK  TRANSMITTER/' 

BY    A.    L.    CL.-VEK. 

That  the  resistance  of  ordinary  solid  back  telephone  transmitters 
varies  with  the  time  and  ap]jlied  E.M.F.  has  been  known  ever  since 
such  transmitters  have  been  used,  but  the  cause  of  these  variations 
as  well  as  their  astonishing  regularity  have  not  been  adequately 
discussed — at  least  not  to  the  knowledge  of  the  write]'.  They  are 
generally  regarded  as  of  a  more  or  less  erratic  and  im certain  character. 

The  essentials  of  a  transmitter  of  the  so-called  solid  back  type 
consist  of  a  cylindrical  brass  capsule,  having  one  end  closed  and  the 
other  open.     The  cylindrical  wall  is  covered  inside  with  a  thin  layer 
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of  in.sulating  material  (usually  paper),  and  the  bottom  i.s  covered 
with  ailiscof  carbon  securely  attached  to  the  brass  end  of  the  capsule. 
The  other  end  of  the  capsule  is  covered  with  a  second  carbon  disc, 
niounled  on  a  thiii  mica  plate  ami  held  in  place  by  a  bras.s  ring.  The 
f:.T>»ule  is  nearly  full  of  carbon  grains,  which  clo."ie  the  electrical 
(ir<uit  between  the  two  carbon  discs.  The  mica  mounted  disc  is 
lached  to  the  diaphragm  of  the  transmitter  and  vibrates  with  it, 
w'lien  it  is  acted  upon  by  soiuid  waves.  If  a  solid  back  transmitter 
gvliCne  front  tlisc  is  given  sufficient  elastic  freedom  of  motion,  is  placed 
ttl  an  «|i>ofri(;il  c  ircuit  where  the  1*.D.  betwe<>n  its  i)lateH  is  a  few  volts, 
phe  foll\)wmg  pliciioincna  arc  observed.  The  resistance  rises  at  first 
— in  none  cases  as  much  as  100  per  cent,  or  more—  and  then  falls  off 
more  slovly.  The  rai)i(lity  of  the  rise  in  the  earlier  part  of  the 
experimenl  as  well  as  the  amount  of  rise,  and  later,  the  ra])idity  of 
the  fall  in  resistance  depend  on  the  current  density  through  the 
apparatus,  bfcing  greater  for  large  currents  than  for  small.  Fig.  I 
shows  the  changes  in  resistance  with  time.     It  will  be  seen  that  the 

*  Abstract  of  an  article  in  the  "  Physical  Review." 


initial  value  of  the  resistance  is  largely  a  matter  of  accident,  de- 
pending on  the  arrangement  of  the  grains  and  the  pressure  with 
which  they  are  held  together.  The  time  is  given  in  seconds  and  the 
resistance  in  ohms.  This  is  true  for  all  the  curves  showing  time 
relations. 

The  ex)ilanation  of  the  phenomena  observed  above  is  as  follows  : 
In  the  upper  part  of  the  transmitter  the  current  passes  between 
points  in  loose  contact,  while  in  the  lower  part  the  contacts  are  tight. 
According  to  the  residts  of  previous  experiments  the  resistance  of 
the  contacts  in  the  upper  part  of  the  capsule  is  increased  when  the 
current  passes,  while  in  the  lower  part  there  is  very  little  change. 
Consequenth',  when  the  current  is  first  turned  on,  the  retiistance 
rises  ;  but  after  a  certain  time  the  heating  of  the  granules  causes 
increased  pressure  and  shifting  of  points  of  contact  which  reduces 
the  resistance  again.  No  doubt  a  part  of  this  later  decrease  is  due 
to  the  fact  that  the  temperature  coefficient  of  carbon  is  negative. 
Thus  we  have  two  causes  operating  together,  viz.,  the  increase  due 
to  the  loose  contact  effect  and  the  increase  of  pressure  due  to  expan- 
sion. _  The  former  predominates  at  first,  but  is  overtaken  by  the 
latter.  If  the  transmitter  be  jarred  during  the  observation,  the 
resistance  drops  back  to  nearly  its  initial  value  and  the  changes  in 
resistance  occur  over  again.  The  phenomena  have  an  additional 
complication  when  the  carbon  granules  are  enclosed  in  a  capsule  all 
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of  whose  walls  are  rigid.  This  rigidity  may  be  effected  by  clanijiing 
so  that  the  front  mica  disc  is  held  firmly,  or  this  disc  may  be  held 
with  wax.  In  this  case  the  points  of  contact  which  are  suddenly 
heated  by  the  current,  expand,  causing  an  increase  in  pressure 
between  the  grains,  giving  rise  to  a  rapid  decrease  in  resistance. 
This  initial  rise  is  soon  overtaken  by  the  increase  of  loose  contact 
resistance  which  in  turn  is  overtaken  by  the  expansion  due  to  the 
general  rise  in  temperature.  The  initial  decrease  in  resistance  which 
appears  when  the  ends  of  the  capsules  are  rigidly  held  is  seldom 
noticed  in  the  ordinary  use  of  the  transmitter,  because  the  elasticity 
of  the  mica  plate  holding  the  front  carbon  disc  does  not  allow  the 
pressure  to  increase  so  rapidly.  In  other  words,  in  the  ordinary  use 
of  the  transmitter,  the  loose  contact  resistance  increaseii  so  much 
more  rapidly  than  the  decrease  due  to  the  expansion  of  the  points, 
that  the  resistance  rises  instead  of  falls. 

Tlie  method  employed  in  the  measurement  of  the  resistance  was 
a  simple  ammeter-voltmeter  method,  with  dead-beat  instruments 
which  were  read  at  short  intervals.  The  transmitter  was  connected 
directly  to  a  storage  battery  .so  that  the  applied  E.M.F.  remained 
constant. 
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That  the  sudden  expansion  of  the  grains  mentioned  above  actually 
occurs  was  shown  by  the  following  ex]ieriment.  'I'he  capside  was 
rigidly  mounted  in  a  elami)  so  that  as  a  whole  it  was  immovable  and 
an  r)pti(al  lever  with  a  very  short  arm  was  attached  to  the  front  disc. 
The  ciiiTcnt  was  tunusl  on  and  the  expansion  noted  with  a  telescope 
and  scale.  The  system  wa.s  arranged  so  that  the  magnification  waa 
about  1,000.  Fig.  2  shows  the  expansion  with  the  time.  The 
ordinates  are  thousandths  of  millimeters.  It  will  be  notiiwl  that 
the  expansion  is  nuwt  ra])i<l  at  the  beginning  and  ajipears  soon  enough 
to  nuike  the  ex))lanation  of  the  initial  droj)  refeiTed  to  iireviously 
acceptable.  The  curves  vary  gr<-atly  according  to  the  rigidity  of 
the  carbon  disc  and  the  size  of  grains  used. 

That  the  explanation  of  the  initial  rise  in  resistance  in  the  curve 
of  I-'ig.  I  is  correit  was  shown  with  the  arrangement  shown  in  Fig.  3, 
consisting  of  a  hollow  brass  cylinder  with  a  carbon  disc  stuck  on  to 
the  hack  with  sealing  wax  insulating  it  from  the  brass.  The  front 
was  cov<Ted  with  the  ordinarj'  mica  moimted  disc.  A  stiff  copjicr 
wire,  P.  was  soldered  to  the  miildle  of  this  disc  to  convey  the  i  uriiiit 
and  small  win-s  i\I  and  N  soldered  to  its  top  and  bottom^     These  last 
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wires  were  connected  to  a  galvanometer  through  a  resistance  box. 
This  box  was  placed  in  the  circuit  to  control  the  deflection  of  the 
galvanometer.  Thus  the  galvanometer  may  be  used  to  measure  the 
P.D.  between  top  and  bottom  of  the  disc  to  which  they  are  connected. 
A  battery  and  ammeter  were  connected  to  P  and  Q.  It  will  be  seen 
from  the  diagram  of  connections  that  we  have  virtually  a  Wheat - 
stone  bridge  arrangement,  the  letters  abed  referring  to  the  various 
parts  of  the  net  representing  in  each  case  the  resistance  of  the  part 
on  which  the  letter  is  found.  If  a  constant  E.M.P.  be  applied 
between  P  and  Q,  and  I  represents  the  total  current  measured  by  the 
ammeter,  and  V  the  P.D.  between  the  top  and  bottom  of  the  fixed 
carbon  disc,  shown  by  the  galvanometer,  it  can  be  shown  that  an 
increase  in  the  value  of  b  causes  an  increase  in  I/V,  and  an  increase 
in  d  causes  a  decrease  in  the  value  of  I/V.  Fig.  4  shows  the  way  in 
which  I/V  changes  with  the  time.  It  wUl  be  noticed  that  I/V  in- 
creases to  a  maximum  and  then  diminishes.  The  initial  rise  in  the 
value  of  I/V  is  due  to  either  an  increase  in  6  or  a  decrease  in  d.  If 
due  to  the  latter  I  should  increase  also,  which  is  not  the  case.  So  the 
first  change  in  I/V  must  be  due  to  an  increase  in  6  or  the  loose  contact 
effect  in  the  upper  half  of  the  transmitter.  The  decline  in  I/V  after 
the  maximum  value  is  due  to  either  a  decrease  in  b  or  an  increase  in 
d,  if  due  to  the  former  it  is  caused  no  doubt  by  crowding  of  the  grains 
with  shifting,  thus  presenting  new  points  of  contact.  If  the  decrease 
in  I/V  is  due  to  an  increase  in  d,  it  is  caused  by  the  loose  contact 
effect  extending  into  the  lower  part  of  the  transmitter.  Probably 
the  latter  cause  operates  first  as  the  current  does  not  begin  to  rise 
vmtil  after  the  maximum  in  I/V.  The  inequality  of  a  and  r  are 
brought  out  in  the  two  ciu-ves  of  Pig.  4.  They  represent  the  value 
of  I/V  for  the  two  positions  of  the  transmitter. 

Two  curves  are  given  showing  the  effect  on  the  resistance  due  to 
changing  the  E.M.P.  from  2  to  4  volts  and  back  again.     From  these 


it  is  seen  that  an  uicrease  in  current  is  always  followed  by  an  increase 
in  resistance  and  a  decrease  in  current  by  decrease  in  resistance.  The 
leason  for  the  decrease  in  resistance  is  probably  due  to  the  shifting 
of  the  grains  with  the  falling  temperature.  It  has  been  proved 
beyond  all  question  that  a  very  slight  change  only  in  the  position  of 
contacts  on  the  grains  is  necessaiy  for  restoration  of  the  initial  con- 
ductivity after  the  loose  contact  effect  has  occurred.  The  recovery 
of  the  transmitter  after  a  run  was  also  investigated.  In  the  ca,se  of 
a  system  of  carbon  grains,  enclosed  in  a  capsule  with  rigid  walls  or 
in  an  Oi-dinarj-  transmitter  capsule  where  the  front  disc  is  clamped  or 
fastened  in  any  other  way,  the  resistance  rises  rapidly  at  first  and 
then  falls  off.  No  doubt  this  is  due  to  the  release  of  the  pressure  due 
to  contraction  attending  the  rapid  cooling  of  the  points  of  contact. 
If  the  ])res»ure  on  the  grains  be  increased  in  any  way,  such  as  by 
pressing  on  the  mica-mounted  disc,  the  resLslance  of  the  transmitter 
falls  but  quicldy  begins  to  rise  again  owing  to  the  increased  current. 
■Jf  tlie  ])rcssure  be  released,  the  resistance  always  rises  but  falls  again 
immediately. 

So  we  see  that  an  ordinary  solid  back  transmitter  as  commonly 
used  is  a  partially  conservative  system,  as  far  as  its  resistance  is 
concerned.  Anything  which  causes  an  increase  in  current  is  met  by 
an  increiuse  in  resistance  which  cuts  down  the  current ;  while  if  the 
cunent  be  decreased  in  any  way  the  resistance  decreases,  causing  an 
increase  of  the  current.  The  question  whether  or  not  the  changes 
in  resistance  which  ocr^ur  with  increase  or  decrease  of  pressure  on  the 
diaphragm  take  jilacc  quickly  enough  to  atVect  the  wave  form  when 
the  iranHiiiitter  is  uhckI  in  ordinary  telephony,  was  examined,  with 
the  result  that  exceiU  possibly  for  sounds  of  very  low  pitch  there  can 
be  little  or  no  distortion  due  to  the  kind  of  changes  ju.st  mentioned. 
TliiTo  vt  no  evidence  of  a  secular  change  in  resistance  when  tlie 


transmitter  is  used  continuously  over  a  long  interval  of  time.  On 
the  contrary,  an  experiment  carried  out  for  several  days  showed  no 
sure  change  in  resistance.  A  circuit  breaker  was  an-anged  to  make 
the  current  for  10  seconds  once  every  minute  and  at  the  end  of  48 
hours  the  resistance  curve  was  almost  identical  with  the  curve  at  the 
beginning  of  the  experiment. 

That  the  gas  in  which  the  transmitter  gi-ains  are  placed  exercises 
a  marked  effect  on  their  contact  resistance  is  shown  by  the  following 
experiment.  A  transmitter  capside  with  a  number  of  small  orifices 
in  the  brass  back  and  grooves  in  the  back  of  the  carbon  disc  to  allow 
circulation  of  the  gas,  was  placed  in  a  receiver  fiom  which  the  gas 
could  be  removed  by  pump.  \^'ith  air  in  the  receiver  the  resistance 
curves  were  those  of  Fig.  1.  (Also  see  curve  1,  Fig.  6.)  When  the  air 
was  pumped  out  the  curves  became  like  these  of  curve  2.  Fig.  6. 
When  the  air  is  removed  so  that  the  pressure  is  about  3  mm.  the  rise 
in  resistance  due  to  the  loose  contact  effect  is  very  small  and  the 
droop  in  the  curve  due  to  the  sudden  expansion  becomes  noticeable. 
As  soon  as  the  air  was  re-admitted  the  curve  went  back  to  the  curve  1 
class.  In  some  of  the  trials  tlie  apparatus  stood  for  several  hours 
before  measurements  were  taken  in  order  that  there  should  be  no 
doubt  that  the  air  pressure  inside  the  capsule  was  the  sar.ie  as  the 
pressure  in  the  receiver.  Fig.  .5  shows  the  relation  between  thq  resist- 
ance of  a  transmitter  and  the  air  pressure.  One  thing  that  should 
be  noticed  is  that  at  any  given  jiressure  the  resistance  is  decreased 
by  the  passage  of  current  which  indicates  that  the  escape  of  the  air 
is  facilitated  by  the  heat  generated  at  the  points  of  contact.  This 
effect  was  noticed  in  the  previous  experiments  on  carbon  resistance. 
The  effect  of  filling  the  receiver  with  oxygen  is  suggestive.  When 
the  transmitter  is  filled  with  oxygen  the  resistance  curve  rises  with 
much  greater  rapidity  and  much  higher  than  when  it  is  filled  with  air 
and  there  is  no  trace  of  the  drop  in  the  cui  ve  shown  in  curve  2,  Fig.  6. 
Here  the  resistance  increases  so  rapidly  that  the  inclination  is  much' 


sharper  than  with  air.  This  supports  the  suggestion  made  in  the 
previous  paper  that  the  rise  in  resistance,  in  part  at  least,  may  be 
due  to  actual  combustion  with  the  formation  of  an  ash  or  other 
material  of  permanently  high  resistance.  Curve  3,  Fig.  6  shows  the 
resistance  of  an  oxygen-tilled  transmitter.  These  experiments 
indicate  that  the  gas  at  points  of  contact  exercises  more  influence 
than  is  usually  believed. 

Thus  far  the  work  described  has  been  on  a  transmitter  which  is 
ke)it  jicrfectly  quiet.  The  ctlcct  of  a  soxmd  on  the  resistance  of  the 
transmitter  is  interesting.  -An  ordinary  central  station  instrument 
whose  capsule  is  exactly  like  those  employed  in  the  previous  exiicri- 
ments,  was  used.  This  was  suspended  on  spiral  spring  leading  wires 
so  that  it  was  free  from  jar.  'Die  soimd  was  produced  by  an  organ 
pipe  (256  vibrations)  near  the  mouth  piece  of  the  transmitter.  The 
phenomena  exhibited  by  this  instrument  differ  very  little  from  those 
already  described  with  a  (piict  transmitter,  except  that  the  changes 
in  resistance  are  much  less  as  mouUI  be  expected.  One  iiUeresliiig 
result  was  noted  which  shows  again  the  conservative  action  yt  th-j 
transmitter.  When  the  sound  is  tmiu-d  on.  the  resistance  of  tn» 
transmitter  is  increased,  due  no  doubt  to  the  loosening  etVeof  o'*^* 
vibration,  but  the  resistance  biL'ins  to  decrease  immediately.  Ji  *«• 
lip  of  the  i)ipc  is  covered  to  slop  the  sound,  but  to  leave  otl.er  con- 
ditions unchanged,  the  rcsi.iance  falls  immediately  but  :)rescnUy 
starts  to  rise  again.  The  results  of  the  foregoing  ex,.crm.ent3  m<^ 
cate  tliat  the  theor>'  of  the  acti.m  of  the  irausmitlcr  is  ii»t  complete 
and  that  more  than  area  of  contact  must  he  taken  iiil^  account  to 
explain  the  changes  m  resistance.  The  acti<m  of  the  givs  is  certainly 
of  importance.  A  further  study  of  the  effect  of  various  conditious 
discussed  above  on  the  wavelonu  has  b..i-u  Ik-uu  and  the  results  « i" 
be  ])ublishccl  in  a  future  paper. 
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CORRESPONDENCE. 

THE  LAWS  OF  INDUCTION. 

TO   THE   EDITOR   OP  THE   ELECTRICIAN 

(SiE  :  In  your  issue  of  June  11th,  p.  344,  you  published  an 
abstract  of  a  French  Academy  communication  by  Prof.  Blondel 
on  ■■  The  Laws  of  Induction."' 

In  my  opinion  hs  expeiiments  and  deductions  aie  very 
important,  and  should  be  brought  to  the  atteaition  of  all 
physicists,  teachers,  theorists,  book-wTiters  and  engineers  who 
are  in  any  way  concerned  with  teaching  or  applying  the  law 
of  the  induction  of  an  E.M.F.  in  a  circuit  by  magnetic  flux,  in 
view  of  the  fact  that  this  law,  as  originally  formulated  by 
Maxwell  and  copied  into  practically  every  text  book,  is  wrong 
if  stated,  as  is  usually  the  case,  as  a  universal  law.  This  is 
proved  by  the  readily  demonstrable  fact  tliat  in  certain  cases 
the  actual  results  are  the  exact  rever.se  of  wliat  they  should 
be  in  accordance  with  this  law,  as  it  is  usually  stated.  Hence 
the  law  should  either  be  clearly  stated  to  apply  only  to  certain 
definite  limited  conditions,  and  therefore  is  not  a  universal 
one,  or  it  must  be  corrected  or  reformulated  to  make  it  universal. 
Prof.  Blondel  now  confirms,  by  means  of  his  interesting 
experiments,  what  I  stated  in  a  Paper,*  quite  a  number  of 
years  ago,  the  publication  (if  which  aroused  the  ire  of  many 
professors,  book-writers  and  theorists  in  Europe  and  America, 
as  exemplified  in  their  numerous  communications  to  the 
technical  press  at  that  time.  Their  undisguisable  anger  was 
evidently  due  to  the  fact  that  I  had  said  in  eff.'ct :  "  Ask  the 
students  or  readers  for  who.'-p  instruction  your  teachings  or 
writings  are  re.^ponsible  whether  or  not  thei-e  would  l)c  induc- 
tion under  such  and  such  conditions  (describing  my  cx])crinient) 


and  you  will  find  that  their  leply  will  be  the  contraiy  to  what 
actually  takes  place."  They  could  not  deny  this,  and  they 
venled  their  ans/er  on  me,  as  though  1  had  been  lesponsilile  for 
the  laws  tliut  Nature  had  niade  !  Your  esteemed  journal  was 
one  of  the  few  which  at  lliat  time  u])hcl(l  prominently  and 
fearlessly  the  general  principle  that  our  statements  oi  the  larws 
of  Natuie  should  be  corrected  if  they  are  found  to  be  wrong. 
Some  of  your  contributors  also  expressed  .similar  views.  From 
my  experience,  England  is  ahead  ot  .\nierica  and  other  countries 
in  this  progressive  spirit,  and  in  showing  a  willingness  to  be 
coTrected  when  wrong. 

Briefly  stated,  my  simple  little  experiment,  which  is  ea.w 
to  repeat,  showed  that  an  electric  circuit  could  be  linked  and 
unlinked  with  a  magnetic  circuit  without  producing  the 
slightest  induction  of  an  E.M.F.,  the  electr'e  ciiruit  being,  of 
course,  closed  all  the  time.  In  other  words,  the  flux  enclo.sed 
by  a  jirrnianently  closed  dectiic  circuit  could  be  varied  at  will 
iind  1o  any  amount  without  producing  any  indiietiou.  It  is 
V  this  that  contradicts  Maxwell's  law. 

\  For  instance,  in  the  adjoining  figure  let  .M  be  a  magnet,  C  a 
Cftpper  block  clamped  immovably  between  its  poles,  G  a  gal- 
Wanometer  connected  in  the  electric  circuit  closed  through  the 
liblock  C  by  means  ot  the  bru.'-hes  BB.  The  magnetic  and  the 
Ijlectric  circuits  are  now  linked  completely  with  each  otliei. 
pf,  now,  the  brushes  are  rapidly  slid  along  the  edges  to  the 

*  '•  An  Imperfection  in  tho  llsiml  Statomenl  of  tin-  Fiin(lamcnt»l  Imw 
of  Elect roinapietic  Iniluction."'  "  TranHactioiis  "  of  .American  IhNlitutc 
of  Electrical  Engineors,  Vol.  -X.W'II.,  HMW,  i>.  i:MI.  Tin:  Ki.i'.ctuician. 
Vol.  LX.,  p.  n4fi.  Sit  aim  "  A  New  Factor  in  Induction  ;  tlic  '  Loop  '' 
V.  the  '  Cutting  LincH  of  Force  '  Laws."  "  Electrical  World,"  .March  14; 
1908. 


positions  B'B',  the  circuits  will  be  unlinked  completely,  and 
the  elect! ic  circuit  has  not  been  opened,  yet  there  will  have 
been  no  induction,  except,  perhaps,  from  some  slight  stray  flux. 
According  to  ^Maxwell's  law,  as  usually  stated,  there  should 
have  been  mduction.  The  electric  circuit  has  cut  the  flux,  but 
its  conductor  did  not. 

The  original  experiment  is,  perhaps,  too  well  known  now  to 
be  re-described  here.  The  conclussion  was  that,  to  produce 
induction,  the  material  of  the  conductor  itself  mn&t  cut  the  flux  ; 
it  is  not  sufficient  to  have  the  circuit  alone  do  so.  There  is, 
therefore,  a  marked  distinction  between  the  circuit  itself  and 
the  conductor  which  forms  it,  as  was  shown  very  ckarly  in  my 
experiment,  and  was  apparently  not  recognised  before. 

Prof.  Blondel's  interesting  experiments  now  confirm  this  in 
another  way.  His  results  could  have  been  correctly  and 
positively  predicted  fi-om  the  statements  in  my  Paper,  to 
which,  however,  he  makes  no  reference  whatsoever — at  laast, 
not  in  the  abstract  which  you  publish. 

In  his  experiment  No.  2,  which  is  the  important  one,  the 
electric  circuit  at  the  sliding  brush  is  in  efltect  as  though  the 
brush  were  replaced  by  an  imaginary  connecting  rod  (like  that 
of  a  steam  engine),  with  one  end  pivoted  to  the  end  of  the  wire 
and  the  other  end  sliding  over  a  plate  connected  to  the  gal- 
vanometer terminal  ;  hence,  for  every  revolution  of  the  coil, 
this  rod  (hence  the  cii'cuit)  would  cut  once  through  the  total 
flux.  An  E.M.F.  shoidd,  therefore,  have  been  induced  by 
unwinding  the  coil,  in  accordance  with  Maxwell's  law.  His 
suggesl-ed  explanation  that  the  failure  of  induction  may  have 
been  due  to  a  neutralising  efl;ect  of  "  two  different  paths  "  on 
each  other,  I  cannot  agree  with,  as  in  my  experiment,  whicli 
involved  the  same  general  piinciple,  there  was  only  one  path. 
The  correct  explanation,  in  my  opinion,  is  that  nowhere  in 
that  experiment  (No.  2)  is  any  flux  cut  by  the  conductor  itself 
(although  it  is  cut  by  the  theoretical  circiut). 

While  his  experiments  confirm  the  statements  in  my  mucli 
earlier  Paper,  and  wjiile  he  is  in  agreement  with  nie  in  con- 
cluding that  the  '"  cutting  of  lines  of  foice  "  is  the  more  correct 
and  more  reliable  way  of  explaining  induction,  yet  he  does  not 
point  out  the  impoitance  of  the  distinction  between  the  circuit 
and  its  conductor,  and  still  uses  the  word  "  circuit  "  several 
times  where  to  bt  correct  he  should  have  used  the  word  "  con- 
ductor "'  instead  (as  he  did  in  one  case).  I  am  here  referring 
to  vour  translation,  as  I  have  not  at  hand  now  the  original  in 
French.  As  he  does  not  refer  to  my  Paper,  it  is  not  apparent 
whether  he  intentionally  differs  with  me  or  whether  the  use 
ot  the  word  '"  circuit  "  was  inadvertence. 

-After  describing  my  experiment,  I  asked  Dr.  Steinmetz  to 
formulate  a  law  which  was  really  universal,  in  view  ot  this 
experiment  ;  this  will  be  found  in  his  disciussion  of  my  Paper. 
It  is,  presumably,  the  first  time  that  a  truly  universal  law  of 
induction  was  formulated. 

Important  new  departures  and  developments  ii>  the  science 
and  industry  of  electiicity  are  now  more  likely  to  be  found 
bv  leaving  the  beaten  tracks  than  by  following  them  ;  hence 
it  is  imp(n-tant  that  our  laws  of  Nature  should  be  stated  so  as 
to  be  univer.sal  if  possii)le,  in  order  that  they  will  apply  also  to 
hew  fields  and  applications  which  are  not  yjt  developed.  It 
would  be  rash  to  say  that  the  important  dis.inetion  above 
pointed  out  between  the  circuit  itself  and  its  conductor  mi'jlit 
not.  in  the  future  lead  to  some  imptntant  development,  even 
though  in  the  standaid  iMip^ir.itus  of  to-day  it  is  of  no  im- 
portance.   -1  am,  &c., 

Philadelphia,  June  ."in.  ('.\i;i,  IIkklnc. 

WIRELESS  TELEPHONY. 

TO   THE    EDtTOR  OF   THE    ELECTHICI.VX. 

Sir  :  If  your  readers  who  are  interested  in  tin;  article  appear- 
ing in  your  columns  of  June  i,  1915,  on  ""  Wireless  Telephony," 
bv  Mr.  H.  J.  Hound,  will  comiiari;  the  photograph  there  shown 
with  one  in  your  issue  ot  June  12,  I'.Hl,  they  will,  1  think,  noti^ 
a  striking  similarity  between  the  .so-called  "  .Marconi  wireless 
telephone  apparatus  "  and  the  oscillating  audion  as  a  source 
of  undamped  oscillations  for  wirehtss  telephone  transmitters 
which  was  there  described. 
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In  a  letter  in  The  Electrician,  July  21,  1914,  I  cited 
p.atents  and  early  development  work  on  this  invention. 

If  interested  further  in  the  remarkable  similarity  between 
recently  annoimccd  '"  innovations  "  by  that  company  and 
de'S'ices  described  in  patents  issued  to  me,  as  well  as  m  various 
prior  publications,  they  may  compare  the  '"  magnifying  valve  " 
just  described  by  Mr.  Round  and  tht  audion  amplifier  of  my 
U.S.  patent  841.387  of  1907,  and  with  its  later  commercial 
forms,  as  described  in  The  Electrician  of  November  12, 
1913  :  the  "  Proceedings  ''  of  the  Institute  of  Radio  Engineers, 
March,  1914  ;   the  "  E.T.Z."  of  June  18,  1914,  &c. 

The  "  great  improvement  utilising  a  principle  due  to  C.  S. 
Franklin,"  as  described  by  Mr.  Round,  is  one  form  of  oscillating 
audion  circuit,  similar  in  principle  to  the  ultraudion  circuits 
discovered  by  the  writer  as  early  as  1912,  publicly  demon- 
strated before  the  Washington  meeting  of  the  American 
Physics  Society  in  April,  1914,  and  recently  described  in  the 
"  Electrical  AVorld  "  of  February  20th,  and  elsewhere. 

Let  them,  furthermore,  compare  the  accompanying  photo- 
graph of  a  "  valve "  detector  recently  manufactured  and 
installed  by  the  American  Marconi  Company  in  the  Lacka- 
wanna Railroad  radio  .station  at  Hobokcn,  N.J.,  with  that 


of  any  giid-and-plate  audion  detector  bulb  made  since  190G, 
or  double  plate-and-grid  audion  made  since  1908. 

This,  and  all  other  types  of  '"  gas  relays  "  built  by  others, 
contains  that  sine  qua  non  of  all  .sensitive,  or  amplifving,  ion- 
operated  detectors,  the  '"  grid  "  or  intermediate  electrode, 
first  disclosed  and  broadlv claimed  in  mv  T-.S.  patent  879.532 
of  1907. 

The  plain  facts  are  that  (he  frank  iniitalion  by  one  of  the 
foremost  wireless  companies  of  vaiious  important  iMi])n>ve- 
ments  in  the  radio  art  ])reviously  inv(>nie(l  and  iutioduccd 
by  others  has  become  of  late  one  of  the  mo.st  striking  features 
of  the  modern  radio  "development'"  t>f  that  organisation.— 
I  am,  &c., 

New  York,  June  23.  Lee  de  Forest. 

THE  GYROSCOPIC  COMPASS. 

Tr)  THE  EDITOR  OK  THE  ELECTRICIAN. 

Sir  :  Mr.  Longland's  letter  of  July  9tli  puts  me  into  a  difficult 
position. 

Everyone  who  understands  the  elemcntarv  principles  of  the 
gjToscopc  and  the  pendulum  must  agret.  that  no  comhinalion  of 
tpiroscofeH  and  petiilithim.i  can  form  a  compuns  free  from  errors  of 
Ifililiiilc,  (ircrltrnlinii  ami  rrlncih/.  It  follows  tiicn,  that  unle.ss 
the  Soa-Star  involves,  in  ])rinciple,  something  more  than 
gjToscopes  and  ]k  lululums  it  cannot  bo  free  from  the  errors 
named. 

Now,  it  i.s  to  me  (piite  r>bvioii8  that  the  Sea-Star,  irrespective 
alU)gethiT    of    di-adb.Mitne.ss,    irn^versibility,    and   other    such 


details  consists,  in  principle,  of  nothing  more  than  a  gvroscope 
and  a  pendulum.  This  has  betn  obvious  to  m^  all  the  tinife, 
but  in  view  of  Mr.  Longlands  definite  anl  earnest  claim  that 
the  compass  was  free  from  latitude  error  I  could  but  try  to 
assume  that  his  idea  of  its  construction  made  the  compass 
involve,  in  principle,  something  more  than  g\Toscopes  and 
pendulums.  Mr.  Longland  now  insists  that  his  ideas  ara  in 
accordance,  on  all  points,  with  Mr.  Scott's  Paper  and  thus 
forces  me,  unless  he  can  point  out  some  new  principle  in  the 
Sea-Star,  to  one  of  two  painful  conclusions,  either  that  Mr. 
Longland  does  not  admit  the  truth  of  the  proposition  in  the 
second  paragraph  of  this  letter,  or  that  he  is  one  of  those  who, 
though  they  cannot  deny  that  the  solution  of  the  problem  before 
them  is,  on  first  principles,  impossible,  allow  their  sense  of  logic 
to  be  overcome  by  mere  mechanical  ingenuity. — I  am.  &c., 

London,  July  12.  F.  M.  Denton. 

[This  correspondence  is  now  closed  — Ed.  E.] 


CRACKED  AND  SEIZED  PISTONS  ON  DIESEL 
ENGINES.* 

BY  OEii.  K.  WINDELER. 

(Chief  Engineer  to  Messrs.  Mirrlees.  Biclcerton  &  Day,  Ltd.) 
In  dealing  with  the  internal -co-nbustion  engine  as  a  heat  motor  certain 
marked  differences  between  it  and  the  steam  engine  must  be  remembered. 
In  the  steam  engine  everything  is  done  to  keep  the  temperature  of  the 
ivlinder  liner,  pistons,  ports  and  surrounding  spaces  as  ne.arly  as  possible 
at  thi-  same  temperature  as  tliat  of  the  live  steam.  Ths  ca5e  is  quit? 
citlurwise  in  the  intemal-comliustion  engine.  In  a  well-designed  Diesel 
iiiginc  -to  per  cent,  of  the  heat  units  admitted  to  the  combustion  space  is 
aljsorbed  in  useful  work;  of  the  remainder,  25  per  cent,  passes  to  the 
exhaust  and  35  per  cent,  passes  aw  ay  to  the  circulating  water  and  is  lost 
in  radiation.  &c.  Consequently  very  special  means  have  to  be  adopted 
in  order  to  remove  a  considerable  amount  of  heat.  Any  defect  in  the 
water  circulation  is  liable  to  cause  local  overheating.  Investigations  by 
Jlessrs.  Mirrlees,  Bickerton  &  Day  have  shown  that  most  defects  that  had 
arisen  in  cylinder  covers  and  pistons  were  due  to  serious  deposits  of 
salts  in  the  water  spaces  and  that  such  deposits  were  not  formed  during 
times  of  working.  The  explanation  is  that  the  flow  of  water  is  generally 
stopped  when  the  engine  is  stopped  and  the  heat  remaining  in  the  walls 
of  the  cylinder  is  sufficient  to  cause  a  deposition  of  salts  to  take  place. 
Instructions  have  therefore  been  given — with  excellent  results — to  con- 
tinue the  flow  of  water  for  some  time  after  an  engine  has  ceasod  running. 
I  have  myself  personally  iiisp  rted  a  cylinder  cover  which  contained  a 
water  space  about  6  in.  deep  and  found  a  deposit  of  as  much  as  5  in.  thick 
in  the  water  space.  Naturally,  the  cover  had  cracke<l.  The  aforesaid 
suggestion  was  adopted  in  tliis  particular  station,  and  the  results  have 
been  very  satisfactory  indeed. 

In  an  internal-combustion  engine  without  a  water-cooled  piston,  the 
heat  units  that  have  been  absorbed  by  the  piston  crown  must,  out  of 
necessity,  be  dispersed  from  th-  crown  down  the  body  of  the  piston,  and 
passed  away  through  the  liner  to  the  water  si)ace  by  the  contact  that  the 
piston  forms  with  the  liner.  It  is  therefore  .necessary  to  study  carefully 
the  design  of  the  piston  head  to  olitain  the  best  results.  At  the  same  time 
the  piston  must  be  designed  in  s\i<l\  a  way  that  the  load  that  is  applied  to 
the  crown  shall  he  transmitted  to  the  crosshead  pin  which  attaches  to  the 
coimecting  rod,  without  causing  any  distortion  of  the  piston,  which  has 
to  maintain  its  roundness  to  enable  it  to  work  without  trouble  in  an 
accurately'  bored  cylinder. 

In  Fig.  1  is  shown  a  piston  with  the  usual  dished  top  and  which  ig 
supported  by  four  radial  ribs.  tw<i  ribs  being  carried  down  to  the  piston 
)iin  boss  so  as  to  form  a  more  or  le.ss  rigid  connect iiu\  between  the  piston 
crown  and  the  piston  i)in.  to  eimblo  the  forces  to  be  transmitted  direct 
with  the  mhiimum  amount  of  distortion.  It  will  1k^  iu)tcd  that  this  I 
piston  is  comparatively  thin  in  the  crown  and  in  the  body,  and  wlu'H 
titte<l  to  a  number  of  engines,  was  found  to  work  admirably  :  Init  idti- 
matcly  distortions  appeared  between  the  ribs,  and  it  was  deemed  advisabb 
to  modifv  the  design  to  that  sliown  on  Fig.  2,  in  which  six  radial  ribs  are| 
carried  well  down  the  bod.\'  of  t lie  |iiston  from  the  crown,  two  being  earriijd 
to  the  piston  ))in  boss,  with  a  thicker  rib  Iwhiiul  tlm  main  rib  to  assist  i| 
the  transmission  of  the  load.  The  piston  crown  was  made  slightp 
t  hiekcr.  aiul  generally  this  design  has  been  sat  isfactory.  / 

Figs.  1  and  2  refer  to  a  piston  12  in.  in  diameter  ;  Fig.  3  shows  a  pistfljl 
20  in.  diameter,  the  design  of  which  was  similar  to  the  12  in.,  but  thP 
piston  crown  was  supported  by  a  number  of  circular  ribs  project  ing  into 
the  interior  of  the  piston.  U.idial  ribs  were  also  carried  down  from  t^r 
crown  of  the  piston  to  the  pist.in  pin  boss.  This  piston  at  first  appeaiw 
to  be  ((uite  satisfactory,  but  it  was  noticoil  on  examining  a  number  Ol 
castings  which  had  Ix-en  mimaehined  that  slight  cracks  had  taken  plact  ! 
across  the  lips  of  these  ribs,  and  on  examination  it  was  fomid  these  crack 
had  iH'cn  .set  up  by  the  cooling  of  the  casting.  A  lunnber  of  such  easting 
were  broken  up  and  fomid  to  c(mtain   many  Haws.      It    was   therefor 


*  Abstract  of  a  contribution  to  a  discussion  at  a  meeting  of  the  Dicw 
ICngine  Users'  Association,  .lune.  1915. 
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decided  to  cast  the  piston  in  two  portions,  and  Fig.  4:  illustrates  the  type 
of  piston  which  is  now  generally  adopted  by  the  firm.  The  construction 
of  the  upper  portion  of  the  piston  is  secured  to  the  main  body  of  the  piston 
by  six  or  eight  square-necked  studs  ;  the  object  of  the  square-necked  stud 
which  fits  into  a  square  hole  in  the  body  of  the  piston,  is  to  ensure  that 
the  stud  itself  will  not  come  out  or  get  slack  when  the  engine  is  at  work. 

The  design  of  this  piston  top  is  somewhat  novel,  in  so  much  that  there 
are  no  ribs  embodied  in  the  design,  the  support  to  the  crown  of  the 
piston  top  being  obtained  by  throwing  out  a  conical  chamber,  which 
also  has  the  advantage  that  it  forms  another  lane  by  which  heat  units 
can  reach  the  body  of  the  ]iiston  for  transmission  to  the  water  spaces. 
The  internal  cone  formed  in  the  head  is  filk'd  %vith  asbestos  to  prevent  the 
heat  being  throwni  down  from  the  crown  of  the  piston  on  to  the  connecting 
rod  bearing.  This  design  has  several  advantages,  one  being  that  different 
qualities  of  material  may  be  used  for  the  upper  portion  of  the  piston  and 
the  lower  portion.  The  otlier  is,  that,  should  any  cracks  develop,  it  is 
a  comparatively  simple  and  inexpensive  matter  to  replace  the  top. 

Reverting  to  the  question  of  seizures  of  pistons,  we  have  formed  the 
opinion  that  almost  invariably  these  seizures  are  due  to  heating  of  the 
piston  pin  and  its  bearing,  antl  from  our  investigations  we  have  found 
that  such  seizures  take  place  almost  immediately  after  starting  up.  The 
opinion  we  have  formed  is  that,  when  an  engine  has  been  set  to  work  and 
shut  down,  the  heat  stored  in  the  piston  body  is  thrown  down  and  tends 
to  evaporate  the  oil  in  the  top-end  bearing,  with  the  result  that  when  the 
engine  starts  up  again,  this  particular  bearing  is  not  amply  supplied  with 
lubricating  oil,  and  seizures  take  place.  Again,  running  the  circulating 
water  through  the  engine  after  shutting  down  tends  to  minimise  this 
difficulty. 

In  our  enclosed  tj'pe  of  engines,  where  forced  lubrication  is, used,  this 
difficulty  is  to  a  large  extent  removed  by  the  fitting  of  a  hand  lubricating 
pump,  by  means  of  which  lubricating  oil  under  pressure  can  be  pumped 
to  all  the  bearings,  including  the  piston  pin  bearing,  whilst  the  engine  is 
lx;ing  barred  round  into  its  starting  position  before  being  started  up. 


LEGAL  INTELLIGENCE. 


0:ram  Lamp  Works  (Ltd.)  v.  Pope's  Electric  Lamp  Co.  (Ltd.) 

The  liearing  of  this  caso  has  been  continued  by  Mr.  Justice  Joyce. 

Mr.  Horatio  Ballaxtyxe  gave  evidence  for  defendants,  and  said  that 
in  1904  there  was  no  manufacture  in  this  country  of  incandescent  electric 
lamps  made  with  anything  but  carbon  filaments.  In  Vienna  an  osmium 
filament  lamp  was  made,  but  only  on  a  small  scale.  The  carbon  filaments 
were  made  by  the  soft  paste  process.  The  modern  hard  paste  process 
was  quite  different.  Tungsten,  in  a  very  fine  condition  of  subdivision, 
was  mixed  with  a  small  quantity  of  sticky  lubricating  substance.  It 
was  not  necessary  to  use  a  material  capable  of  making  a  filament  by 
itself.  That  mixture  of  metal  and  binder  was  rubbed  together  in  a  cup 
or  a  mortar  with  a  pestle,  and  when  the  mixing  seemed  to  bo  about  com- 
jilete  the  substance  was  placed  between  steam  rollers  for  the  opersTtion  of 
calendering.  It  was  then  rolled  up  and  put  into  the  chamber  of  a 
hydraulic  press  capable  of  exerting  a  very  high  pressure.  The  die 
through  which  the  material  was  pressed  consisted  of  a  diamond  finely 
perforated,  and  as  the  filament  was  pressed  through  the  die  by  the  press 
it  was  received  on  to  a  card.  By  this  time  the  filament  consisted  mainly 
of  metallic  tungsten,  which  adhered  together  because  of  the  pressure  to 
which  it  had  been  subjected  in  going  through  the  die.  The  organic 
material  with  which  the  tungsten  had  been  mixed  was  mainly  a  lubricant 
to  enable  the  (lowder  to  be  forced  through  the  die  in  the  form  of  a  filament. 
Having  got  the  filament  to  that  stage,  the  organic  substance  played  no 
more  useful  part  in  the  process.  He  did  not  consider  that  when  the 
filament  was  made  by  the  hard  paste  process  and  was  brought  to  a  high 
temperature  that  was  carbonisation.  The  proportion  of  carbon  in  tlie 
original  mixture  in  defendants'  process  prior  to  any  evaporation  of  the 
constituents  of  the  binder  amounted  to  about  12-29  parts  per  100  of 
tungsten  metal.     There  was.  Of  course,  no  carbon  as  such  present  in  tho 
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As  proof  of  our  contention  that  the  heating  of  this  bearing  is  generally 
the  cause  of  such  seizures,  1  nuiy  mention  that  the  abrasions  generall.y 
show  seizure  to  have  taken  place  at  four  points  of  the  circumference  of 
the  piston  and  liner,  and  if  careful  note  is  taken  of  the  position  of  these 
abrasions,  it  will  be  found  that  they  occur  at  the  point  where  the  .piston 
pin  bosses  join  on  to  tho  thinner  section  of  tho  body  of  the  piston.  At 
this  point  there  is  a  comparatively  sudden  reduction  in  the  section  of 
material,  allowing  one  portion  of  the  piston  to  be  extremely  rigid,  and  the 
other  ])Ortion  more  or  less  flexible  ;  when  seizures  take  place  tho  piston 
pin  becomes  overheated,  and  by  reason  of  its  friction  fit  in  the  piston  body, 
plus  its  greater  eoeliicient  of  expansion,  causes  an  extension  to  1ak<!  jilace, 
which  forces  the  piston  out  of  shape,  flattens  the  crosshead  portion  of  the 
])iston  body,  and  causes  distortion  to  occur  at  the  fouri)ointsr'.ierred  to. 
if  the  engine  is  not  shut  down  (|ViiekIy,  other  seizures  are  liable  to  occur. 
but  the  main  seiznres  will  almost  invariably  be  found  to  occur  at  these 
four  points.  When  piston  seizures  do  occur,  it  is  desirable  that  the  con- 
necting rod  bolts  should  be  carefully  examined,  as  extension  of  the  length 
of  the  bolt  is  likely  to  take  place,  and  if  examination  is  not  made,  ulti- 
mately fractures  of  the  bolts  are  likely  to  occur,  with  most  disastrous 
results. 
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filament,  but  the  constituents  of  the  binder  contained  chemically  com- 
bined carbon  to  that  extent.  The  constituents  of  the  binder  were  to  a 
large  extent  volatile,  and  during  tho  i)rocess  of  calendering,  followed  by 
the  drying  operation,  a  large  i)roportion  of  thi^  volatile  matteis  was 
expelled,  so  of  that  12-3  pur  cent,  of  carbon,  which  they  originally  con- 
tained, only  about  2  per  cent,  was  left  of  carbon  Ijefore  any  heating  took 
place  at  all  l)eyond  the  drying.  On  heating  in  the  furnace  the  iiruoiuit 
of  carbon  left  Iwcame  only  about  0-2  per  cent.,  so  that  to  him.  as  a  chemist, 
the  [mjduction  of  0-2  ])er  cent,  of  a  substance  which  might  be  called 
carbon  out  of  12-29  ])er  cent,  of  carbon  was  not  carbonising.  He  had 
made  a  filament  by  the  soft  ])aste  process  as  he  understood  the  specifica- 
tion sued  upon  to  mean.  He  used  tungsten  of  collodion,  which  ho 
denitrated  before  carbonizing  the  filaments.  After  carbonisation  the 
filament  contained  8  i)er  cent,  of  carbon.  The  filament  was  then  brought 
to  a  state  of  bright  incandescence  in  an  atmosphere  of  moist  hydrogen. 
After  the  carbon  had  been  burnt  out  the  filaments  were  loft  more  or  less 
of  a  jiorous  character.  In  making  those  filaments  lio  passed  direct 
current  through  them,  of  course.  The  first  time  he  .saw  filaments 
treated  in  bulk  by  external  heat  was  in  1913,  and  ho  wius  gienf  ly  surprised 
to  se(!  filaments  produced  in  that  way  with  such  fine  results.  In  tho 
s|MHitiefttion  sued  upon  the  process  descrilM^l  was  subslanf ially  tho 
process  described  in  Welsbach,  except  that  tungsten  was  substituted  for 
osniiiim.  In  his  view,  tho  conditions  involved  in  Just  and  Hanaman 
iin|ilied  a  soft  ]iasto  process.  There  was  no  real  resemblance  between 
the  I'opo  process  anil  the  jirocess  descrilicd  either  in  Welsbach  or  in 
[)laintifI.H'  specification.  Defendants'  ])roce.ss  differed  from  the  jiroccss 
in  .lust  and  !lanaman  and  in  Welsbach  by  the  very  small  quantity  of 
binder  UNcd,  in  the  difference  from  the  industrial  jioinl  of  view  of  the 
process  and  plant  used  in  preparing  I  lie  HlamiMit.  and  liv  the  cimtinuous 
working  of  tho  furnaces.  Thii  contiiuious  working  r>f  the  furnaces  pre- 
vented any  ailventifious  moisture  getting  to  the  filaments,  as  it  was  said 
to  do  in  the  /  ease.  .Moreover,  if  the  spiM-ilieation  sued  njion  were  wide 
(enough  to  include  hani  paste  filaments,  there  was  no  HiiHicient  description 
to.cnable  him  to  make  u  filament  with  zinc  chloride  cellulose.  So  far  aa 
following  tho  directions  in  the  spwification  went,  ho  failed,  but  after  a 
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good  deal  of  practice  and  brmgiiig  the  knowledge  up  to  date  in  one  or 
two  cases  he  succeeded  in  getting  some  sort  of  a  filament.  He  had  tried 
cupro  ammonium  cellulose  and  tungsten  metal,  and  he  agreed  that  they 
would  fail  with  hard  or  soft  pastes.  Assuming  that  one  used  the  class  of 
binding  media  referred  to  in  the  specification  sued  upon  to  produce  a 
good  filament,  the  equalising  process  was  a  necessity  by  the  soft  paste 
process,  because  the  filament,  after  decarbonising,  was  a  verj-  porous 
irregular  filament ;  and,  in  fact,  when  one  switched  on  current  so  as  to 
make  it  incandescent,  one  saw  as  a  rule  spots  of  bright  and  dull  illumina- 
tion. 

Cross-examined  by  Mr.  AValtef,  Witness  said  he  was  not  aware  and 
he  did  not  know  that  Welsbach  had  used  gum  for  his  binder  in  1904.  In 
a  subsequent  specification  for  making  a  filament  of  oxide  and  metal. 
Welsbach  did  suggest  gum.  Hard  paste  differed  from  soft  paste  in  the 
proportion  of  the  binder.  If  one  started  at  the  soft  paste  stage  one  could 
increase  the  thickness  of  the  paste  over  a  large  range  of  consistency  and 
still  be  able  to  extrude  it  through  the  jet  by  meansof  the  usual  apparatus 
and  get  a  filament.  But  the  apparatus  sots  a  Umit  to  the  increase  of 
stiffness  to  which  one  could  go.  So  far  as  he  knew,  what  was  now  known 
as  th(^  liard  paste  process  was  not  perfectly  well  known  in  1904.  In 
Welsbach  1."},1H!.  of  1S9S,  he  was  directly  telling  them  to  keep  down  the 
binding  agent,  but  not  for  making  a  metal  filament.  That  was  a  com- 
posite filament  composed  of  oxide  of  thorium,  with  so  much  metallic 
tungsten  as  would  make  it  conductive.  He  did  not  say  that  there  were 
not  in  1904  known  methods  of  making  stiff  mixtures  of  materials  which 
were  used  to  form  into  rods.  From  1898  to  1904  a  large  number  of 
specifications  were  published.  He  had  never  tested  by  analysis  the 
effluent  gas  that  pa.sscd  from  tlie  bottom  of  the  furnace  in  defendants" 
hydiogen  process.  Temperatures  such  as  one  obtained  in  defendants 
furnace  were  sufficient  to  cause  steam  to  oxidise  carbon. 

Prof.  Fkedk.  i;.  DoNX.'iN  said  there  was  no  distinction  between 
jilaintiffs'  method  of  removing  carbon  from  the  filaments  and  one  of  those 
described  in  Welsbach.  .\  considerable  difference  existed  between  the 
method  of  heating  the  filaments  by  current  and  that  of  heating  them 
by  external  heat.  Where  the  filaments  were  composed  of  a  relatively 
non-eohercnt  material,  heating  by  direct  cvirrent  would  be  the  better  : 
but  in  defeudants"  process,  when  the  filaments  were  put  into  the  first 
furnace,  heated  up  to  950'('..  only  the  non-volatile  portion  of  the  binder 
remained.  That  was  not  removed  by  the  action  of  steam  or  water 
vapour,  as  prescribed  in  the  specification  sued  tipon. 

Mr.  Alfred  Chaston  Chapman  also  gave  evidence,  and  agreed  with 
what  JTr.  Ballantvne  had  said. 

Mr.  Fkedk.  .Ias.  Gill  said  that  between  1908  and  1909  he  had  studied 
the  specification  sued  upon  with  a  view  to  putting  the  directions  given  in 
it  into  practice.  He  used  the  soft  paste  nw^thod  (thinking  that  to  be 
indicated),  carbonised  the  filaments  so  obtained,  and  heated  it  in  an 
atmosphere  of  .steam  and  hyilrogen  to  renujvc  the  carbon.  The  result 
was  that  it  burned  out  very  rapidly.  It  oxidised  tho  carbon  particles 
so  rapidly  that  it  caused  scintillation  and  the  filament  broke. 

Cross-examined  by  -Mr.  Walter,  Witness  said  that  he  knew  the  Osram 
Company  had  made  filaments  on  a  large  scale,  but  he  could  not  tell  when 
they  started.  He  was  never  successful  in  getting  a  filament.  If  they 
were  being  made  by  the  Osram  Company  in  1908  they  were  made  by  a 
process  unknown  to  him. 

Mr.  T.  A.  Rose  said  he  first  heard  of  metal  filaments  being  made  in 
this  country  in  1908.  For  the  purpose  of  that  action,  he  had  taken  the 
sjiecif  leaf  ion  sued  uiwn  and  tried  to  make  a  filament  in  the  way  he 
w.iuld  have  put  it  into  practice  in  19(14.  Without  importing  into  the 
pfieeiHcalion  any  knowledge  of  hard  paste,  which  did  not  exist  in  1904, 
he  had  done  his  best  with  the  specification.  In  most  cases  he  failed 
entirely.  In  others  his  results  could  only  be  called  filaments  by  courtesy. 
From  hi.<!  experience  ».•<  a  practical  lamp-maker,  he  said  that  th'^rc  were 
not  erfough  instructions  in  the  specification  to  cnabb  a  fi'ament  maker 
to  make  filamenti;. 

This  concluded  the  evidence,  and  at  the  conclusion  of  the  arguments 
his  lordship  reserved  iudgment. 

Trade  Mark  Action  Settled. 

On  Friday  last  Mrr.Tusticc  Eve  heard  a  motion  in  the  action  of  A.  P. 
Lundbcrg  &  Sons  v.  A\'estera  Electric  Co.  Counsel  for  plaintiffs  said  the 
action  was  for  alleged  infringement  of  a  trade  mark.  Defendants  had 
a«recd  to  treat  the  motion  as  the  trial  of  the  action,  and  would  submit  to 
a  ijerpelual  injunction  in  the  terms  of  the  notice  of  motion.  They  would 
al"*!  pay  the  <<wts  and  would  be  allowcil  to  dispose  of  a  small  quantity  of 
goods  ill  fliiir  iio.HsesKiim  which  liail  (he  iiifriiigid  trade  mark. 

Counsel  for  defendants  as,seiiti(l  (o  llir  arrangcMienl,  and  liis  I>ordship 
made  the  usual  order. 


PARLIAMENTARY  INTELLIGENCE. 


RHONDDA  TRAMWAYS  BILL. 

Last  week  this  Bill,  which  has  already  passed  the  House  of  Commons, 
was  considered  by  a  Select  Committee  .if  the  House  of  Lords. 

Mr.  Freeman.  K.C.,  tor  the  promoters,  said  the  only  opposition  came 
from  the  Taff  Vale  Co.,  whose  mineral  line  crossed  a  level  road  over  which 
the  proposed  tramway  would  be  carrietl.  It  was  difficult  to  understand 
what  the  objection  could  be,  because  there  was  no  more  danger  for  a 
tramcar  to  pass  a  level  crossing  tliiin  for  a  ehar-ii-banc  or  any  other 
carriage.  There  was  no  possible  danger,  and  the  responsible  officer 
of  the  Board  of  Trade  had  reported  that  there  was  no  reason  why  the 
tramway  should  not  be  allowed. 

Afterbearing  evidence  for  the  TalY  Vale  Railway  Co.  the  Committee 
allowed  the  Bill  to  jiroceed. 


Re  Bristol  Tramways  &  Carriage  Co.  (Ltd.)— On  Tuesday  .Mr. 

.lu.'^ticc  >'evilli-  loid  before  luni  .ignin  thf  petition  by  the  company  for 
.Hanction  to  an  i  xli  nxinii  t,f  its  objiits  d,  enable  the  company  to  engage 
in  clectririty  supply,  to  make  and  arm  motor  cars  and  aeroplanes,  &c. 
There  was  no  opposition  and  the  pi'tition  was  sanctioned  as  asked. 


Light  Tiactors  for  Handlinp  Freight  Trucks.  It  is  stated 
I  lint  liy  (i:-in^  tlirer  u  liecl-d  ,sfiiriii;e-l)iillr.iy  tiuctors  for  iiauiint; 
truniH  of  liij{niij.'(:  tru(ks  in  a  fiei^lit  Htation  of  the  Cliicano 
.1  unction  Railway,  where  about  1,100  tons  of  goods  are  hun(lj("d 
daily,  the  amount  Raved  is  about  S!l;050  per  mouth. 


PATENT   RECORD. 


SPECLFICATIOKS  PUBLISHED. 

The  following  abstract  from  some  of  the  specifications  recently  published  have  been 
specially  compiled  by  Messrs.  Mewbokn,  Ellis  &  Pryor,  Chartered  Patent  Agents, 
TO  and  72,  Chancery-lane,  London,  W.C- 

Whenever  the  date  applied  for  differs  from  the  date  on  which  the  appUcallon  was  lodged 
at  the  Patent  Office  the  former  is  given  in  brackets  after  the  title. 

1913  SrEcmcvTioNS. 

19.445  Breslauer.    High-frequency  alternating-current  dynamos. 

A  high-frequency  machine  in  which  the  windings  of  the  armature  are  of  full  or 
practically  full  pole  pitch  and  are  so  arranged  on  the  armature  that  the  centre  line  at 
ri^ht  anglesto  their  plane  is  staggered  in  relation  to  the  centre  line  of  the  salient  poles 
of  the  armature,  the  said  stagger  amounting  5ul>stantially  to  half  a  pole  pitch,  for  the 
purpose  of  multiplying  the  number  of  the  alternations  of  the  current  without  simul- 
taneously increasing  the  number  of  the  reversals  in  the  magnetisation  of  the  iron  of 
the  armature. 
21.574  B.T.-H.  Co.    {Allgemeine  Elektricitats  Ges.)    Mercury  vapour  electric  rectifiers. 
A  sea!  for  a  leading-in  conductor  oi  a  mercury  vapour  rectifier  comprising  an  ex- 
hausted preliminary  chamber  through  which  the  leading-m  conductor  passes,  said 
chamber  being  water-cooled  and  ::e,-iled  from  the  rectifier  by  refractory  packing 
material  and  from  the  atmosphere  by  xdia  rubber  or  the  like. 
21.959  Allcemeine  Elektricitats-Ges.    Coil  bobbin  for  electric  meters,  measuring 

instruments,  or  the  like.    (28,1112.1 
23.336  Siemens  &  Halske  Akt.-Ges.    Ai:  torn  aticselecting  devices  for  telephone  systems. 

(17/10/12.1 
23.348  Allcemeine  Elektricitats-Ges.    Electric  switchgear  in   which  all  current- 
carrying  parts  are  immersed  in  oil  or  embedded  in  an  insulating  mass.  (15/10/12.) 
Switchgear  with  divided  'bus  bar  system  whose  several  parts  are  arranged  in 
separate  oil  chambers,  each  separate  switch  mechanism  or  unit  comprising  a  'bus  bar 
system  and  an  oil  switch  and  in  which  connection  between  the  'bus  bars  of  the  several 
switch  mechanisms  or  units  is  estabhsi.ed  by  removable  plug  connectors,  all  the  p.irts 
under  tension  or  carrying  current  belni;  immersed  in  or  covered  by  an  insulating 
medium. 

1914  Specificatiohs. 

6.859  Herrmann.    Cunent  collectors  for  use  in  the  galvano-plating  of  wires,  sfct^ 

bands,  or  the  like. 
6.992  Heins  &  Wild.    Electric  ignition  systems  for  internal-combustion   engines. 

(19;3n3.) 
7.007  B.T.-H.  Ck).    (Allgemeine  Elektricitats-Ges.)    Regulators  for  electric  circuits. 
7.200  SriLLE.    Telegrapher  telephone  relay. 

7.202  Stille.    Method  of  transmitting  sounds  electrically. 

Transmitting  sounds  by  means  ct  sound  vibrations  impinging  directly  upon  an 
electric  arc  by  an  inductance  connected  across  the  terminals  of  the  arc  and  con- 
stituting the  primary  of  a  transformer  of  which  the  secondary  is  connected  in  circuit 
with  a  battery  and  a  telephone. 

7.203  Stihe.    Microphones. 

7.208  SiememsBros.  !:Co.  iPf  TIT;  number  instrument;  for  automatic  telephone 

systems.     (Addition  '     ■  ■  .        ■ 

7  266ZEHDEH.     Electrical  1-  ?S  3/13,1 

7.281  Signal  Ces.    Subaq';  i  siren  with  internal  rotor.    (6/11/13.). 

7.327  Siemens  &  Halske  Ai  tus  for  suoervising  telephone  exchanges 

working  on  a  semi-a  ■  (25  3/13.) 

11.708  Schiessler.    Arramr:  telegraphy  and  telephony.    (16/10/13. 

Divided  application  i  ■  .  .?0.) 

Comprises  an  improve  ;  .  f mont  or  system  .whereby  the  telegraph 

or  telephone  currents  are  -  series  of  waves  sent  out  by  the  antenna 

by  means  of  a  discharge  •  arefied  gas  (such  as  helium,  neon  or  other 

gas)  through  which  the  (.;■  «n's  are  flowing. 

14.021  Siemens ScHUCKERT-W)  .tricallydrivendrillingmachine.  (13/6/13. 

14,163  Wineberc  &  Parker  a-  for  maintaining  electric  conductivity  in 
conduit  systems  for  carrying  v  .1 '  ■•  for  power,  light  or  other  electrical  installa- 
tions, 

14,392  Manson.    Fittings  foi  n''  :  ■ -ystems  of  electric  wirjng. 
14.469  Berry.     Electricalli'- 

14,739  Mahieu.    Apparatus!  t- mouthpieces  of  telephone  trarsmrtters, 

14,808  BURFEIND,    Telephor'  13.) 

1,S,125  Green,    Telephones..  • 

16,984  Ellison.    Electric  ci:  J 

19,538  Schneider  &ST0L7.     1  •! 

19,679  Dkkihscn&Oitai.v  1 

19.908  HEMMI-ui&BE'K.      '•  I 

19.943  B,T,-H.  C..,    (G,E,  C  ,  I 

Comprises  a  liquid  rhi  '  '  t"l  con-.octed  water  ch.iml .  raf 

withasetof  platcsorctl.  •  r  jiclerably  few  in  numb  i    amy 

spaced  a  considerable  di.t  ..h  to  be  immersed  in  the  wat.r  .f 

starting.    The  plates  in  res  .  rt  preferably  shorter  and  greater  in  numS 

and  placed  closely  together 

arrangement  there  is  no  fla  :. 

20.129  B.T.-H.  Co.    (G,E,C?i     F.    ■  scstats. 

Comprises  main  and  auxill, 

means  for  automatically  lessr 

immersed. 

20,342  Green  &  Landom.    Sv  '- 

for  use  in  coal  mine:. 
20.927  Robert  Bosch  (firm  .tlcswiich.    (8/6/14.) 

21.782  Mioglby&Vandbrv  i  lors  for  use  on  motor  cars  .and  the  lira. 

22  044  Electric  &  Ordnai.  C  >.  Jt  Etchbuls.    Dn5h-p<  t  plungere, 

24,742  ScLATBF.    Fittings  fori    11  ;■:■    ;   r  electrical  conductors, 
1915  SpBcincA'noNs. 
1.530  PoRDBS.    Electric  batteries.  ..        «       „  ,    .  .  ,1,1—, 

4,560  British  Westinohouse   Electric  &  Mro.  Co.    Dynamo-electric  macmn« 
(23/3/U.) 


th]{ 


rirely  above  the  water  at  starting.    By  tl 


: ,  jes  adapted  to  be  immersed  successively,  and 
.iistance  between  said  electrodes  when  th,ey  ar» 

a  1  means  for  .-.itmalling  electrically,  especially 
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GENERAL  ELECTRIC  PROGRESS. 

Tn  ano'vber  column  of  this  issue  wc  publish  a  full  abstract 
of  the  annual  report  of  the  General  Electric  Company. 
Dealing  as  it  does  with  the  period  of  trade  covered  by  the 
war,  it  is  a  document  of  more  than  ordinary  interest.  Mr. 
Hugo  Hir.st  and  his  colleagues  are  to  be  congratulated 
upon  the  financial  result  of  the  Company's  operations  during 
an  extremely  vr^-ing  time.  The  position  of  the  Company, 
and  especially  in  relation  to  the  electric  lamp  industry, 
gave  lise  iji  the  early  stages  of  the  war  to  a  situation  which 
mast  have  occasioned  the  management  no  little  anxiety. 
Reference  Is  made  to  the  attacks  of  a  certain  section  of  the 
lay  pre^s  on  the  Osram  Lamp  Works,  with  which  the 
General  Eleciric  Co.  have  been,  and  are,  so  intimately 
a;;sociated.  It  is  pointed  out  that  these  critics  were  either 
unwilling  or  incapable  of  distinguishing  between  German 
owned  trading  concerns  and  factories  established  in  this 
country  performing  valuable  commercial,  and,  as  the  war 
emphasises,  na'.ional  work.  In  this  connection  the  interest- 
ing statement  is  made  that  a  way  has  been  found,  with  the 
knowledge  of  the  Treasury  and  the  Tublic  Trustee,  which 
will  put  the  future  control  of  these  works  into  British  hands. 

It  will  be  observed  that  the  Company  has  given  liberally 
of  i'-s  men  Trom  all  pans  cf  the  countrv  to  the  fighting  forces 
which  arc  now  operating  in  the  various  tlieatra^  of  war. 
Upwards  oi  1,000  of  the  Company's  employees  are  with  tlic 
Colours,  and  already  a  toll  has  been  taken  of  them,  for  we 
read  that  11  have  been  killed  and  50  are  either  invalided, 
woundcfl  or  missing.  Wc  have  already  referred  to  the  loss 
of  Lieut.  H.  Byxg  and  of  Mr.  George  M aikice,  the  former 


in  action  and  the  latter  in  the  "'  Lusitania  "  disaster,  a  loss 
which  the  staff  of  the  Company  deplores,  and  which  only  the 
passage  of  time  can  remed}\ 

As  to  the  active  operations  of  the  various  manufacturing 
departments  of  the  Company,  the  most  interesting  is 
tmdoubtedly  the  carrying  on  of  the  Witton  Carbon  Works. 
When  these  w'ere  lakl  down  and  put  into  service  some  10 
years  ago  it  was  generally  felt  throughout  the  trade  that 
they  would  be  imable  to  compete  with  the  products  of  Con- 
tinental works.  This  prophecy  proved  only  too  true,  but 
the  factory  was  kept  gomg  from  patriotic  motives,  and  the 
war  has  in  every  way  jitstified  the  policy  of  the  Company 
in  laying  down  these  works.  It  is  stated  in  the  report  that 
numerous  products  of  the  Company  were  unobtainable 
from  other  so\irces,  and  that  this  had  proved  of  immense 
importance  both  to  the  Admiralty  and  to  the  War  Office. 
The  report  states  that  the  time  is  not  yet  opportune  for 
detailed  reference  concerning  the  recent  developments  in 
connection  with  certain  industries  which  the  Company  had 
maintained  single-handed  and  for  patriotic  reasons.  Mr. 
Hirst,  however,  expressed  the  opinion  that  when  the  facts 
were  made  loiown  they  would  fill  an  important  page  in  the 
history  of  the  Company,  and  also  prove  a  valuable  lesson 
to  the  coimtry  as  a  whole.  We  feel  sure  that  the  manufac- 
turing element  throughout  the  electrical  industry  will  joiii 
with  us  in  complimenting  the  General  Electric  Company 
upon  the  manner  in  which  it  has  established  important 
factories  in  various  industrial  centres  throughout  the 
coimtr}',  thereby  giving  emplonnent  to  several  vhou'iands 
of  working  people,  and  also  for  ivs  enterprise  \\\  establishing 
outlets  for  trade  in  the  principal  colonial  and  foreign 
coimtries  which  are  normally  open  to  British  products. 
Various  properties  ownied  by  the  Company  represent  a 
valuable  electrical  engineering  asset  for  this  country,  and 
the  war  has  conclusively  proved  their  capacity  to  assist 
in  the  furnishing  of  not  only  their  normal  quota  of  electrical 
manufactures,  but  also  material  which  is  being  added  to  the 
national  pile  of  war  muiMtions. 


Mercury  Vapour  Rectifiers.-  Accoi dins  to  the  '"  Electrical 
\\ii]|(l,"  Id-.  I'.  <  iicjiir  Hewitt  lias  made  a  furt.iier  advance  in 
Ills  wtli-iinown  iniTi  iiry  va|)()ur  lamps  and  rectifiers.  The 
vacuum  tube  rectifier  lius  been  improved  so  as  to  bo  suitulilc 
lor  liigli-frcijuiMU'v  currents  as  u.sed.  in  radio-tejcgrajihy,  and  a 
converter  lias  also  been  produced  for  the  transformation  of 
direct  cun-ent  into  alt-ernatitig  current  of  any  frequency. 
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IMPORTS  AND  EXPORTS  OF  ELECTRICAL 

MANUFACTURES. 

For  the  week  July  5,  1915,  to  July  10,  1915. 


In  view  of  the  increased  interest  which  is  being  talien  in  the  subject  of 
the  importation  into  and  the  exportation  of  Electrical  Manufactures 
from  the  United  Kingdom,  we  resume  our  weekly  Usts.  {See  also  note 
at  foot  of  Exports.) 

IMPORTS. 

Bristol,— y.5./I..-  Unenumerated,  II  pkgs. 

Folkestone. — France:  Elec.  glow  lamps,  7 pkgs. ;  elec.  lamps.  12pkgs.;  elec  meter 
parts,  13  pkgs. 

LivERp'ooL.— U.S.A..-  Unenumerated,  71  pkgs. 

London.— C/.S.^.  .■  Elec.  machinery,  £4,969  ;  elec.  lamps,  £931  ;  elec.  carbons, 
£25;  telephone  materials,  £433;  carbon  rods,  £74;  elec.  wire,  £143;  unenumerated. 
£594—97  pkgs.  Switzerland:  Elec.  carbons,  £550.  Holland:  Elec.  lamps,  £1,987; 
elec.  lamps.  144  pkgs. ;  elec.  machinery,  £394 :  elec.  wire.  £1,325;  unenumerated.  £91. 
Sweden:  Elec.  machinery,  £767.  France:  Elec.  carbons.  £670;  lamp  parts,  £310; 
slec.  |low  lamps.  311  pkgs.  Denmark:  Unenumerated,  £395.  Norway:  Telephone 
material,  £45.  /taly:  Carbon  candles,  £93;  elec.  wire  and  cable,  £453—143  pkgs. 
Canada:  Unenumerated,  £105. 
Southampton. — France:  Unenumerated,  10  pkgs. 

EXPORTS. 

To  AvsTRALASiA.— Auckland :  Elec.  machinery.  £93;  unenumerated.  £21.  Mel- 
bourne: Elec.  machinery,  £7.358;  wire  and  cable,  £129;  unenumerated.  £306.  Sydney: 
Wire  and  cable,  £980;  unenumerated.  £1,263.  Wellington:  Wire  and  cable.  £3.278; 
unenumerated,  £468.  Brisbane:  Wire  and  cable.  £85;  unenumerated.  £500. 
Dunedin:  Unenumerated,  £65.  Christchurch:  Unenumerated.  £25.  Perth:  Unenu- 
merated. £20.      Lyitelton:    Elec.  machinery,  £180;  unenumerated.    £16.     Freman'le: 

Wire  and  cable.  £39;  unenumerated,  £36.  Adelaide:  Unenumerated, £323.  Patea: 
Unenumerated,  £41,  ' 

AFRic^.—Durban :  Wire  and  cable,  £150;  elec.  machinery.  £58;  unenumerated, 
£1.079.  Port  Elizabeth  :  Wire  and  cable.  £384  ;  elec.  machinery,  £23  ;  unenumerated. 
£106.  Caps  JowK.- Elec.  machinery,  £166;  unenumerated,  £125.  Beira:  Unenumer- 
ated, £50.     DelagoaBay:   Unenumerated.  £47. 

Eo-^TT.— Alexandria:  Unenumerated,  £131,  Suez:  Submarine  telegraph  cable, 
£2,200.  . 

Ruistf,.— Archangel :  Unenumerated,  £34. 

Gibraltar. — Unenumerated,  £69. 

Portugal.— /.(sion  .•  Elec.  machinery,  £687. 

South  and  Central  America. — Buenos  Ayres:  Elec.  machinery,  £26;  un- 
enumerated, £105.    Antofaiasta:  Unenumerated.  £25.    Ba/-Aarfos.-  Unenumerated.  £41. 

Holland.- ^ms/«c(?flm.-  Wire  and  cable,  £1,175.  Rotterdam:  Wire  and  cable,  £383  ■ 
unenumerated,  £290. 

iTALY.—Naples :  Unenumerated,  £114. 

JAFf^ti.— Yokohama:  Unenumerated.  £12.    Kobe:  Unenumerated,  £161. 

CuiHA.— Hongkong :  Elec.  machinery,  £330;    unenumerated,  £72.     Shangha 


-      .  -    .     ., , Un- 

enumerated, £511. 

India,  Ceylon,  I ndo-China  and  Straits  Settlements.— Bomiay.-  Elec.  machinery 
£115;  unenumerated,  £412.  Calcutta  :  Wire  and  cable,  £390  ;  elec.  machinery.  £464 ; 
unenumerated,  £151.  Colombo:  Elec. machinery, £21  ;  unenum.erated,  £145.  Madras: 
Wire  and  cable.  £58;  unenumerated,  £364.  Singapore:  Elec.  machinery.  £101; 
unenumerated,  £293.  Karachi:  Unenumerated, £83.  Sourabaya:  Wire  and  cable,  £553. 
Penang:  Unenumerated.  £47.     5ama<-aHg.-  Unenumerated,  £37. 

Canada.— A/on/;-ea/ .■  Elec.  machinery,  £70;  unenumerated,  £186. 

France.— /'ar/s  .•  Elec.  machinery,  £37;  unenumerated,  £51.  Dieppe:  Un- 
enumerated, £631      Haurc:  Unenumerated.  £423.     Ca/a/s.- Elec.  machinery,  £57. 

Greece. — Piraeus:  Elec.  machinery.  £19. 

RovKMtit..— Bucharest :   Unenumerated,  £1,500. 

FOREIGN  GOODS  (duty  paid  and  free). 

Dieppe:  Unenumer.ited,  £333.  Madras:  Unenumerated,  £18.  Melbourne:  Un- 
enumerated. £44.  Morocco:  Elec.  machinery,  £35.  Newcastle:  Unenumerated,  £80. 
Piraeus:   Unenumerated,  £85. 

Note. — The  large  number  of  items  in  these  official  returns  under  the 
misleading  heading  "  unenumerated  "  relate  to  what  is  described  as 
"  electrical  goods  "  and  "  electrical  materials." 


BUSINESS  NOTICES. 

The  bu.siness  of  publisher  of  medical  aiirl  technical  books,  foimded 
in  1844  by  Mr.  Henry  King  Lewi.'i.  has  been  converted  into  a  private 
limited  company  under  the  title  of  H.  K.  LewLs  &  Co.  (Ltd.). 

Mr.  E.  J.  Sowcrby,  Mr.  H.  L.  Jack.son,  Mr.  J.  E.  Simpson  and  Mr. 
]{.  H.  Smith,  who  have  heen  responsible  for  the  conduct  of  the  business 
in  the  past,  have  been  appointed  governing  directors,  so  there  will  be  no 
alteration  in  the  proprii^torship  or  management  of  the  business.  All 
debts  and  liabilities  of  the  firm  are  undertaken  by  the  company,  and  all 
lirbts  due  to  the  firm  are  to  be  paid  to  the  company.  The  conversion  will 
«H)t  atleet  the  general  conduct  of  the  business,  which  will  be  carried  on  as 
Heretofore. 

.\Ir.  C!eo.  B.  Crockatt  has  joined  Messrs.  Douglas  Ihiinrosc  &  Co., 
](>:(,  Hope-street,  Glasgow,  and  has  transferred  to  them  his  two 
agencies  for  Messrs.  I-Vankenburg  &  Son  and  the  .lack-son  Kleotrie 
Stove  Co.     The  firm  arc  also  desirous  of  taking  up  other  agencies. 

Plant  Wanted.-  The  .N'orthamjiton  Elcctrii;  Light  &  Vower  Co., 
]5riflg<-..sli(cl,  .Northampton,  want  for  inuncdialc  delivery  a  500  k\v. 
to  7.")0k\v.  three-|)hase  turbo-generator,  ,50  cycles,  J),GOO  volts 
Ihroiigh  .si(|)  up  tniiLsformer. 

Patent  Development.— The  propria  or  of  j.jitent  Xo.  \~M%,  1007, 
relating  to  -  liidncior  generators  for  ignition  and  like  purposes," 
(IcHircs  to  grant  iirenccs  to  maiiufactiirc^  in  i  bis  country  or  to  dispose 
of  the  patent  rights.  Api-ly  to  Messrs.  Dicker,  I'ollak  &  Dcrrinian. 
Wmrtered  patent  ageal,M,  Jlulton  House,  20  to  I'D.  llolboiii,  LoiKhui. 


BANKRUPTCIES,  LIQUIDATIONS,  &c. 

In  connection  with  the  vohinlary  liquidation  of  the  Electriea 
Power  Storage  Co.  (Ltd.)  (for  the  piirpose  of  amalgamation  with 
Pritchetts  &  Gold,  Ltd.),  claiiiLS  are  to  be  sent  to  Mr.  James  Gray  and 
Jlr.  M'.  A.  Reid,  ^^'estfe^ry-^oad.  Jlillwall,  London,  E.,  by  July  31. 

The  amalgamation  took  effect  on  the  30th  ult.  The  E.  P.S.  Company 
will  discharge  its  liabilities  to  that  date.  Goods  delivered  after  June  30 
on  account  of  orders  placed  by  the  Company  prior  to  that  date  will  be 
paid  by  the  new  Company,  Pritchetts  &  Gold  and  Electrical  Power 
Storage  Co.,  Ltd. 

A  resolution  has  been  passed  to  wind  up  voluntarily  Vernier's 
Electrical  Cooking  &  Heatins:  .\iipliances  (Ltd.).  A  meeting  of 
creditors  wUl  be  held  at  Blomfield  House,  85,  London  Wall,  London, 
E.C.,  on  Thursday,  Jidy  22,  at  12;:J0  p.m.,  for  the  purposes  jirovided 
ill  sec.  18Sof  the  Companies' (Consolidation)  Act,  1908,  and  claiinsare 
to  be  sent  to  the  liquidator  (Mr.  G.  E.  S.  Vernier)  at  that  address  by 
Aug.  24. 

Herbert  Page  (trading  as  Smeeton  &  Page),  electrical  engineer,  63, 
Qtieen  Victoria-street,  London.  E.G.,  and  32.  Marlborough-road, 
Chiswick.  has  been  adjudicated  liankrupt.  The  first  meeting  of 
creditors  wiU  take  place  on  July  22  and  the  jiublio  examination  on 
Sept.  7,  both  at  Bankruptcy-buildings,  London,  W.C. 

John  Botilt  and  John  Hugh  Bolt  (trading  as  John  Boult),  elec- 
tricians, 3,  Grosvonor-strcet,  Chester,  have  been  adjudicated  bankrupt. 
The  first  meeting  of  creditors  will  take  place  on  July  14  at  Crypt- 
chambers.  Chester,  and  the  jmlilic  examination  on  July  27, 


ELECTRICITY  SUPPLY. 


EXTENSIONS. 

Aldershot. — Tlic  Council  has  decided  to  spend  up  to  £700  in  the 
liurchasc  from  Kuileaton  Corporation  of  an  engme  for  the  electricity 
«orks. 

Bradford. — Application  is  to  be  made  to  the  L.  G.  Board  for 
sanction  to  borrow  £20,000  for  laying  electric  supply  mains,  &c., 
siixiiiL;  a  suiiph'  of  cm-rent  in  connectibii  with  war  requirements. 

Fulham  (London). — An  exjiemUture  of  £130  is  to  be  incurred  on  a 
further  extension  of  mauis  in  orilcr  to  supiJy  St.  Oswald's  Church. 

Halifax. — The  Coimcil  liave  applied  for  sanction  to  a  loan  of 
i;24,(>ll0  for  additional  generating  jilaat. 

St.  Helens. — The  Electricity  Committee  recomntend  that  sanction 
In-  obtained  to  borrow  £14,000  for  extensions  of  the  generating  plant. 

Sheflield. — Mains  are  to  be  extended  in  various  parts  of  the 
city,  at  an  approximate  cost  of  ili.iifitX 

The  general  manager  (Mr.  S.  Iv  Kedden)  has  reported  upon  the  dilli- 
culty  in  obtaining  a  sufficient  supiily  of  water  for  condensing  jnirposes  at 
Ncepscnd  during  the  summer  iiuaitlus,  owing  to  the  prior  rights  of  the 
Okl  Park  Silver  ,\Iills  Co.,  ami  lu^jutiations  and  proposals  have  been 
submitted  to  the  company  for  tlu;  transfer  of  their  rights  to  the 
Corporation.  .\p]>llcatiou  is  to  be  made  to  the  L.O.  Board  for  sanction 
to  borrow  £10..')0l)  for  the  installation  of  2,000  kw.  of  electric  plant. 
Owing  to  the  heavy  demands  upon  the  department  for  power 
supplies  the  ciiinmittee  has  ileciilcd  to  instal  a  small  plant  (2,000  kw.), 
which  will  enable  the  deiiarlment  to  connect  a  further  .'5,,')00  kw.  without 
reducing  the  margin  for  spares.  Tlie  plant  has  been  offered  by  the  British 
WestingliuuHc  di.  ;it  ts,.')00,  and  the  foundation  and  pipe  work  amounts 
to  about  £2,UUU  in  addition. 

The  Electric  Supply  Committee  is  of  opinion  that  there  is  no 
present  necessity  for  increasing  thi'  existing  charges  for  current. 

In  view  of  the  short  term  allowed  by  the  Board  for  the  repayment  of 
money  borrowed,  the  Finance  Committee  has  decided  to  defray  the  cost 
(t:i,(il4)  of  two  water  coohng  towers  out  of  current  revenue. 

Walsall.  The  L,ti.  Board  have  sanctioned  a  further  loan  of 
£18,914  for  cables,  transformers,  switehgear,  &c. 

GENERAL. 

Bedford.— 'I'he  following  is  to  lie  added  to  the  conditions  for  the    i 
supply  of  current  for  power  )i\ir]ioses  : —  | 

I'or  evi'iy  (Id.  increa.se  in  the  price  (mid  per  ton  of  ooal,  over  and  above    •! 
13s.  4d..  the  rat(^  per  unit  be  inciuiwcd  by  0-01(id. 

The  Eleetrieity  Coiiimittee  has  liceii  informed  by  the  comptroller  that 
it  is  clear  the  Electric  Lighting  (Clau.ses)  Act,  IH!)0,  contemplates  that  a 
reserve  fuiul  shoiUd  bt^  created  before  money  is  a\iplied  to  relief  of  rates, 
and  he  strongly  recommends  the  building  up  of  a  reserve  fund  of  at  least 
£10.000.  As  the  jirolit  for  the  past  year  was  £3,010,  against  an  esti- 
mated jirolit  of  £1,528,  it  seemed  a  very  favourable  opportunity  of  placing 
£2,(ilO  to  (he  fund  without  disturbing  the  finances  oif  the  year  1!I1415, 
leaving  £1,000  to  go  in  relief  of  lates.  The  Eleclricily  Committee,  how- 
ever, rcconimends  that  £I.lilO  be  set  aside  for  reserve  fund,  and  £2,000 
ill  relief  of  rales.    After  discuDsiuu,  iu  which  it  waa  Hlatud  that  a»  the 
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concern  was  insured  against  all  possible  losses  by  fire  there  was  no  need 
to  establish  a  reserve  to  the  extent  o£  10  per  cent,  of  the  whole  under- 
taking, the  Council  at  their  meeting  last  week  decided  to  adopt  the  com- 
mittee's recommendation. 

Blackburn. — Tlie  local  Munitions  Committee  includes  Mr.  P.  P. 
W'hrehvriaiht,  borough  electrical  engineer. 

Burnley. — The  following  increases  in  the  price  of  current  have  been 
decided  upon  :  Lighting,  heating  and  domestic  purposes,  jd.  per 
unit  ;   power,  .5  per  cent.  ;  traction,  0-().5d.  pc_  unit. 

Biu-nley  Paper  Works  Co.  recently  intimated  that  they  were  about  to 
erect  a  GO  ii.P.  motor,  and  as  they  would  jjrobably  be  consumers  of  elec- 
tricity to  a  greater  e.xtent  than  100,000  units  per  annum,  they  desired  to 
know  whether  the  electricity  department  could  quote  a  less  rate  than 
0-7d.  per  unit.  The  committee  have  replied  that  they  cannot  see  their 
way  to  quote  any  reduced  price  at  present. 

Burton-on-Trent. — The  Lighting  Committee  has  decided  to  enter 
nito  an  agreement  with  electrical  contractors  regarding  the  hiring 
out  of  electrical  apparatus. 

Chester. — At  a  recent  meeting  of  the  Corporation  it  was  reported 
by  the  Electricity  Committee  that  the  city  electrical  engineer  (Mr. 
S.  E.  Britton)  had  intimated  that  the  increase  in  the  present  cost  of 
fuel  (approximately  £900  jui-  annum)  had  led  him  to  consider  the 
means  of  possible  further  utilisation  of  the  water-power  at  the  Weir. 

Jlr.  Britton  suggested  that  by  raising  the  crest  of  the  Weir  12  in.,  at  a 
cost  of  approximately  £.50,  a  considerable  increase  of  power  would  be 
obtained  and  the  quantity  of  fuel  required  by  the  electricity  undertaking 
correspondingly  reduced.  He  liad  submitted  the  suggestion  for  approval 
to  the  Board  of  Trade  and  was  awaiting  their  reply.  The  Council  were 
recommended  that,  subject  to  tlie  Board  of  Trade  offering  no  objection 
to  the  proposal,  the  committee  be  authorised  to  proceed  with  the  work. 
The  proposal  caused  some  discussion,  but  ultimately  it  was  adopted. 
Colchester. — The  charge  for  electric  current  has  been  increased  by 
Jd.  per  unit. 

Colne. — Owing  to  the  increased  price  of  coal  the  Corporation  have 
increased  the  charge  for  current  for  power  by  4d-  per  unit. 

Dartford. — The  salary  of  Mr.  R.  Jones,  assistant  electrical  engi- 
neer, is  to  be  increased  from  £150  to  £180  by  three  annual  incre- 
ments of  £10  each. 

Dewsbury. — At  the  last  meeting  of  the  Corporation  the  electrica' 
engineer  (Mr.  R.  H.  Campion),  was  empowered  to  accept  new  light- 
ing consumers  up  to  an  agurefxate  of  50  kw. 

Xo  extensions  of  mains  are  to  be  made  unless  to  connect  new  consumers 
on  time-switch  system,  and  existing  consumers  applying  for  an  increased 
supply  of  electricity  for  power  will  only  be  supjilied  on  the  time-switch 
system.  The  price  of  electric  current  to  lighting  consumers  has  been 
increased  by  |0  per  cent.,  to  rat<!able  value  consumers  12.J  per  cent,  and 
to  power  and  heating  consumers  15  per  cent. 

The  Corporation  have  increased  the  price  of  electric  current  for 
lighting  by  10  per  cent.,  and  for  power  and  heating  15  per  cent. 

Edinburgh. — The  Lighting  Committee  recommend  the  Council  to 
meet  the  deficit  of  £0,200  on  the  electric  supjjiy  department  out  of 
the  reserve  fund.  The  charge  for  electrit'  eurrcnl  for  privates  lighting 
is  to  be  increa.sed  by  ^d.  jier  unit  (from  2id.  to  2^d.),  that  for  jiower 
is  to  remain  as  at  pre.sent  ( I  |d.  per  unit),  but  there  is  to  be  an  iticrease 
in  the  charge  for  public  lighting,  the  charge  to  be  based  on  the 
numb  er  of  hours  the  lamps  are  actually  in  use. 

Firnworth.— At  a  meeting  of  the  Council  on  the  Gth  inst.  the 
Chairman  of  the  Electricity  Committee  reported  that  the  elcotrical 
engineer  (-Mr.  .\.  .1.  Hutchinson)  had  an  opportunity  of  accepting  a 
commission  in  the  Royal  Engineers,  and  was  desirous  of  doing  so. 

The  Council  gave  full  consideration  to  the  matter,  and  in  view  of  the 
depicted  staff  it  was  resolved  to  request  Mr.  Hutchinson  to  conUnue  his 
duties  here  as  he  is  serving  his  country  in  a  useful  capacity  in  the 
ixrformance  of  his  present  duties. 

Gellygaer.— The  Urban  Council  have  asked  the  L.G.  Board  to 
recon-iidcr  their  application  for  sanction  to  a  loan  for  the  .jlcctric 
lighiin.'  of  Fochiiw. 

Glasgow.— Last  week  the  Electricity  Committee  recommended  that 
till- 1  haige  for  electrical  energy  bo  increased  by  15  per  cent,  as  from 
June  1. 

The  convener  (Bailie  Smith)  reported  that  one  -half  of  the  coal  con- 
tracts had  been  fixed,  and  it  was  now  recommended  to  purohoHO  the 
balance  necessary  for  the  year  l!(I5-l(i.  The  price  averaged  about 
<B.  lid.  per  ton  above  what  it  was  the  year  before  la.st,  and  about  (is.  .'id. 
on  what  it  was  last  year. 

Mr.  Uoi.i.AN  moved  as  an  amendment  that  only  a  month's  .•fupply  be 
puTcluuted,  the  remainderof  the  purcliases  to  \k  deferred  until  the  (Jovern- 
incnl  took  action  in  the  matter.  It  was  admitted  (lie  said)  at  the  meet, 
ing  of  the  Scottish  Coal  Trade  Conciliation  Board  lust  week,  between  the 
^oalowncrs  and  miners  and  Sir  George  Askwith,  that  the  two  inerua-scs 
>f  wages  granted  recently  meant  an  increased  coat  [jcr  ton  of  Is.  OJd. ; 
.ct  the  Corporation  were  a-sked  to  pay,  e8  compared  with  last  year's 
)rice«,  an  increased  cost  of  da.  '-id.  i»'r  ton. 
The  minutes  were,  however,  approved. 


Uford. — We  are  pleased  to  notice  that  a  member  of  the  inquiry 
office  of  the  Council's  electric  supply  department,  who  is  serving  in 
France  with  the  6th  Battalion  London  Regiment  (Rifles),  has  been 
awarded  the  D.C.M.  Tlirough  the  courtesy  of  the  engineer  and 
manager  of  the  electric  supply  department  (Jlr.  A.  H.  Shaw)  we  have 
seen  a  coinnnmication  from  Rifleman  Burke  andalso  one  from  a  com- 
rade wliicli  has  appeared  in  the  ■'Territorial  Service  Gazette."  We 
reproduce  tlie  followinfl;  extract  from  the  latter  : — 

Tlic  big  surprise  of  the  week  is  two  D.C.M.s  awarded  to  members  of  our 
battalion.  As  no  doulit  you  know,  our  brigade  took  part  in  a  recent  big 
battle  in  which  it  suffered  heavy  losses,  and  during  a  heavy  bombard- 
ment by  the  Germans  our  communication  wires  got  broken.  Two  men. 
Rifleman  Layton  and  Rifleman  Lambert,  set  out  to  mend  these  wires, 
but,  sad  to  say,  they  never  returned.  The  bombardment  was  growing 
more  severe  when  Rifleman  Burke,  of  the  signallers,  volunteered  to  run  a 
wire  from  the  firing  line  to  headquarters.  This  seemed  almost  certam 
death,  as  the  road  which  he  was  to  take  was  nothing  more  tlian  a  death 
trap.  The  I'oad  (Willow-road)  was  being  heavily  shelled  when  he  set  out, 
but  somehow  he  managed  to  get  the  wire  tlirough  this  "  hell  of  fire,"  for 
which  he  has  just  been  awarded  a  well-de.served  D.C.M. 

Lytham. — The  Electric  Lighting  Committee  has  reported  on  the 
question  of  a  bulk  supply  of  electricity  for  St.  Anne's-on-the-Sea. 

It  has  been  decided  that  the  proposed  agreement  shall  run  for  10  years 
from  the  date  of  the  sanction  of  the  L.G.  Board,  each  party  to  be  bound 
by  tlie  agreement  to  apply  for  the  sanction  to  the  loan  at  the  same  time, 
and  in  the  opinion  of  the  Committee,  separate  inquiries  should  be  held 
by  the  L.G.  Board. 

Rotherham. — Last  week  the  Corporation  decided  to  increase  the 
charge  for  electric  current  to  private  consumers  liy  kl.  per  unit  as 
from  Oct.  1.  The  charge  for  gas  for  lighting  was  also  uicreased  Gd. 
per  1,000  ft. 

Torquay. — The  Electric  Lighting  Committee  has  been  in  nego- 
tiation with  the  L.Ct.  Board  in  regard  to  the  application  for  authority 
to  raise  loans  already  sanctioned. 

The  Board  are  not  disixised  to  iiermit  expenditure  of  money  if  pos- 
sible. Willi  lr,_.;ll-,l  lo  ..nirrs  fnr  pLllll  not  v.t  .Irbv.MV,!.  liltl."  h,.|.c  is 
e.-^pectrd  I  lull    111-    I'.ii.imI   »iII  r,,ll~rlll    In  I  llr    -,   'l  „  •  „,m    |,,i,|  fnr  i,ii  ,i„  ■,  1 1,1  ,.|  y, 

the  alternaliM-  linn^  to  s..  ,lis|,nsr  of  thr  [il.inl  a^  I..  assiM  m  tin-  su|i|iiy 
of  munitions  of  war,  thereby  avoiding  dinx't  paynumt.  'I'lic  committee 
have  held  a  conference  with  probable  purchas(M's  of  the  plant,  and  have 
adopted  the  certain  principle  of  disposing  of  the  plant. 

Wallasey. — Last  week  the  Council  agreed  to  increase  the  charge 
for  electric  current  for  lighting  by  id.  per  unit  and  for  power  and 
heating  |d.  per  unit. 

West  Ham. — Having  considered  the  accounts  of  the  electricity 
undertaking  for  the  year  ended  March  31,  together  with  the  Borough 
Treasurers'  report  thereon,  the  lUectric  Lightiiig  Committee  recom- 
mends that  the  Finance  Committee  be  requested  to  include  the 
deficiency  of  £8,852  in  the  suoplcmental  estimates  at  September  next. 

The  committee  has  decided  to  enter  into  new  agreements  with  six 
firms  in  substitution  for  existing  agreements,  consequent  on  the  increased 
charges  for  current  recent ly  adopted. 

West  London  Linking-up  Scheme. — The  Finance  Commiftce  of 
Hammersmith  Borougli  Council  has  had  under  consideration  the 
financial  aspects  of  the  sclu'inc  for  linking  up  the  generatmg  stations 
of  (he  Battersea,  Fulhf.m  and  Hammersmith  Councils. 

The  committee  considers  that  the  Council  is  fully  warranted  in  pro- 
ceeding to  carry  out  the  scheme  at  present,  and  recommends  application 
being  made  to  the  L.C.C.  for  sanction  to  borrow  £8,313  to  defray  the 
Council's  proportion  of  the  cost. 

Wimbledon.— The  Council  propose  lo  apply  for  a  provisional 
electric  lighting  order  for  Cuddinglon. 

The  agreement  with  Messrs.  Stuart  &  Moore  for  the  maintenance  of 
their  call  bell  and  tire  alarm  systems  has  ex|)iied,  and  the  firm  has  made 
an  offer  for  overhauling  and  maintaining  the  system  for  seven  years 
further.  If  the  work  specified  liy  the  firm  be  carried  out  they  arc  pre- 
pared to  unilertake  the  maintenance  of  the  two  systems  for  seven  years 
at  £30  per  annum  for  tlii'  mainUiianco  of  the  fire  alarm  system,  and  £15 
per  annum  for  the  call  lieil  system. 

TRACTION  NOTES. 

Bradtord.-  Tlie  Tramuay  Conimiter'  propo.se  to  spend  about 
£15,00(1  on  nrieual  of  tramway  (rack  in  various  parts  of  the  city. 

Lancashire  &  Yorkshire  Railway. — It  is  announced  that  the  «ork 
of  convrrtiiig  (he  line  bi(«(-n  Victoria  Sta(ion,  Manohester.  ami 
Bury,  via  Prestwieh,  is  making  good  progress,  and  it  is  anticipated 
that  the  new  service  may  be  available  by  the  Ix-ginning  of  ,\ovembcr. 

The  war  lia«  caused  sonic  delay.  es|>eeially  in  the  construction  of  the 
new  ])Ower  hoiwe  at  Clifton  .function,  but  a  temporary  supply  of  elec- 
tricity will  1m!  obtained  from  .Manchester  Corporation.  Trial  runs  have 
already  taken  place  over  various  parts  of  the  line.  I'nlike  the  Bury  and 
lIoleonilK'  branch,  the  thirdrail  syHtcm  is  used,  us  in  the  Liverpool  and 
Southport  line,  and  the  ears  will  also  be  of  the  corridor  typ^^  each  one 
accommodating  between  !J0  and  100  possengii-i.     'I'he  dislric'ts  servcil  by 
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the  Manchester  to  Bury  line  include  Woodlands  Road  (Cheetham). 
Higher  Crumpsall.  Heaton  Park.  Prestwich,  AVhitcfield  and  Stand.  At 
present  there  are  about  60  trains  each  week-day  in  each  direction,  and 
the  electrification  of  the  service  will  enable  this  number  to  be  increased 
to  accelerate  the  speed. 

Leeds. — Tlie  Corporation  have  postponed  the  corLstruction  of 
some  of  their  projected  extensions,  but  it  has  been  decided  to  com- 
plete the  extension  from  York-rocd  terminus  to  the  Mansion  Fever 
Hospital,  and  the  line  to  link  up  Guiseley  with  Otley  and  Burley- 
in-^^'harfedale  on  tho  trolley  onmibiis  system. 

L.C.C.  Tramways. — It  Ls  stated  that  no  new  proposals  are  to  be 
submitted  to  the  Council  for  the  construction  of  new  tramways,  and 
the  Highways  Committee  recommends  that  application  be  made  to 
Parliament  for  an  extension  of  the  time  allowed  for  the  construction 
of  the  lines  from  Fi".rringdon-roa.d  into  Clerkenwell-road,  from 
Battcrsca-park-road  into  Battcrfca-bridge-road,  from  Southcroft- 
road  into  Mitchamroad,  in  Bridge-road,  Hammersmith,  and  from 
the  Broadway,  Hammersmith,  into  Bridge-road. 

Tramway  Assessment. — The  dispute  between  the  London  County 
Council  and  Islington  Assessment  Committee  in  regard  to  the  assess- 
ment of  the  tramways  in  that  borough,  has  been  settled.  The 
assessment  is  to  be  reduced  by  £.3,330  gross  and  £5,000  rateable  as 
from  Dec.  20,  1913  ;  the  reduced  assessment  to  remain  in  operation 
until  the  new  quinqueimial  valuation  list  comes  into  force  ;  each 
party  lo  pay  its  own  costs. 

Wolverhampton. — The  Council  are  recommended  to  grant  an 
honorarium  of  £50  to  Mr.  C.  Owen  Silvers,  deputy  tramway  manager, 
in  recognition  of  the  extra  services  rendered  by  him  in  comiection 
with  the  laying  of  the  double  track  in  Bilston-road.  and  also  for 
increased  responsibility  due  to  the  absence  of  the  manager  (Mr. 
\V.  A.  Luntlcy)  through  illness. 

Women  Tramcar  Conductors.— There  are  now  570  women  aciing 
as  conductors  on  C;iasgow  Corporation  tramcars  or  training  for  the 
duties. 

Birmingham  and  Belfast  Corporations  have  also  decided  to  employ 
women  conductors. 

TELEGRAPH  AND  TELEPHONE  NOTES. 

Postal  Telegraph  Servants.— Sir  .h-s.  Woi dlicnisr.  \hv  arbitrator 
agreed  upon,  has  ^-ircn  his  decision  in  regard  lo  the  claim  for  a  w;.r 
bonus  by  the  postal  tc  rvanls. 

The  men  claimed  a  bonus  of  4s.  a  week  for  those  in  receipt  of  40s.  a 
week  or  less  ;  3s.  for  those  in  receipt  of  (ios.  a  week  or  less  ;  and  2s.  for 
those  in  receipt  of  1210  per  year  and  more  than  Tws.  a  week. 

Sir  .James  Woodhouse  has  decided  that  all  men  whose  wages  are  40s.  a 
week  or  less  shall  receive  3s.  a  week  as  from  March  last ;  those  who.se 
■wages  arc  above  40s.  a  week  and  including  those  earning  60s.  a  week  2s.  a 
week.  Women  are  to  receive  half  the  above  bonuses,  and  part-time 
employees  nre  to  receive  jiroportionate  increases. 

Radio-telegraph  Notes.— It  is  now  sta'cd  definitely  that  the  U.S. 
Govtniincnt  ha->  ta-kcn  over  the  Sayville  Telefunken  wireless  station, 
to  which  rcfcrtncc  was  made  in  our  issue  of  .l\ily  2,  p.  488. 

According  to  latest  retum.n,  of  a  total  of  310  land  stations  and 
1,068  ship  atatior.s  recorded  by  the  International  Union  for  1013. 
Germany  and  her  then  colonics  had  23  land,  227  mercantile  and  1 12 
warship  stations,  against  44,  519  and  213  respectively  owned  by 
Great  Britain,  in  addition  Ic  85  (chiefly  land  stations)  in  the  British 
Colonies.  Dr.  X.  Harden,  of  Berlin,  calls  this  "  an  English  wireless 
monopoly,"  and  calls  upon  the  German  GoveiT.ment  to  give  sufficient 
support  to  the  Telcfimken  Sviilcm  "  after  the  exjjcricnce  of  the  war  ' 
to  enable  it  to  compete  capitalistically  with  the  Marconi  monopoly. 
Dr.  Hansen's  deductions  from  the  figures  he  presents  do  rot  lend 
))arlicuiar  force  to  his  eontcntions. 

FOREIGN  NOTES. 

China.-  11. .\1.  (  < ^n^nl  (.i-ni  ral  .it  >hangliai  says  the  impor.a  ion 
of  machine  ry  and  the  Installation  of  electric  lighting  appara'us  in 
China  ii;  worthy  of  the  closest  study  by  British  firms. 

China  hIiows  an  iiicrca.'fing  demand  for  electricity.  The  Shanghai 
municipal  (■Icctricity  works  supplied  over  40.000.000  units  during  1JII4, 
comparcil  with  21,000.000  units  in  11I13.  (The  annual  re))orl  of  the 
dfjmrtmcnt  was  yivcn  in  TilK  Ki.kcthici.nn  for  .tunc  18.)  1,500  radiators 
have  1m  en  installed  in  Chincw  houses,  and  small  motors  am  very  popular. 
The  in.»tnlliition  of  plant  iti  the  interior  cannot  Iks  attempted  wilho\it 
ofTiiienI  local  rcprcHcntalion.  The  liusincss  was  largely  in  the  hands  of 
<!crmnn  firms,  mainly  U'causc  they  were  willing  to  undertake  entire 
contriiots  and  lo  rmance  them.  Hritish  firms  who  have  been  suflieiently 
enterpri.tinK  to  meet  the  local  condilicms  arc  Ix'ing  amply  repaid,  whilst 
their  work  hiut  uiveii  the  greotesl  satisfaction  to  the  Chinese  companii^s 
on  whose  In^haK  contrail-  have  Uen  (Uidcrtaken.  Hritish  installations 
have  l«.<n  complct.-.l  nl  Socrhow.  ChanKchow  and  Yangchow  (Kiangsu), 
""''  "'  ^'"KI'o  ('■lifkiaMK).  an.l  ii  lar^e  number  of  smaller  plants  have  Ih-cu 
Bupplicl  for  nmoll  tuv.i'H,  (Qctorj.R,  Ac. 


The  U.S.A.  and  Latin-American  Trade  Relations.— The  'Eleo- 

tricalWorld"  reports  that  as  the  outcoiueof  the  recent  Pan-American 
Financial  Conference,  Mr.  McAdoo  (Secretary  of  the  U.S.A.  Treasury) 
has  apnointcd  a  number  of  promint  nt  business  men  and  financiers  of 
the  United  States  to  act  on  committees  which  are  to  promote  closer 
trade  and  other  relations  between  the  United  Sta'es  and  the  Repub- 
lics of  La' in  America. 

Ten  members  (including  Mr.  ilcAdoo)  will  constitute  an  international 
High  Commission  authorised  by  the  Conference  to  deal  with  uniformity 
of  legislation  in  Pan-American  countries,  including  laws  on  patents, 
trade  marks  and  copvright.  bills  of  exchange,  bills  of  lading,  uniform 
classification  of  merchandise.  Customs  regulations,  port  charges,  &c.  A 
committee  of  11  are  charged  with  the  duty  of  arranging  a  visit  to  South 
and  Central  American  countries  hy  Inisiness  men  and  financiers  of  the 
United  States.  At  the  recent  oiniference  the  Uruguayan  delegation, 
after  consulting  the  other  foreign  delegates,  obtained  the  passage  of  a 
resolution  inviting  United  States  Inisiness  men  and  financiers  to  make  a 
return  visit  to  South  and  Central  American  countries  as  the  guests  of 
those  nations.  The  chairman  of  the  committee  appointed  by  Mr. 
McAdoo  to  arrange  such  a  visit  is  Mr.  .lames  A.  Farrell.  president  United 
States  Steel  Corpn.  It  is  proposed  that  the  International  High  Commis- 
sion should  meet  in  Buenos  Ayrcs  on  Nov.  1,  1915.  Each  of  the  18 
Latin-American  countries  represented  at  the  recent  Washington  con- 
ference is  to  name  nine  members  to  this  International  Commission,  and 
it  is  believed  that  an  itinerary  for  the  proposed  visit  of  business  men  and 
financiers  to  Soutli  and  Central  .\uicrica  can  be  arranged  which  would 
put  them  in  Buenos  Ayres  on  that  date.  Mr.  McAdoo.  in  selecting  the 
permanent  group  conference  com  ni  it  tees,  has  included  a  number  of  men 
known  in  the  electrical  engineering  industry,  and  among  these  are  : — 

Arcjcniina  :  Jlcssrs.  James  A.  I'anell,  president  United  States  Steel 
Corpn.:  Hem-y  Ford,  president  Ford  Motor  Co. ;  and  Frank  A.  Vanderlip, 
president  National  City  Bank.  New  York.  Brazil :  Mr.  E.  W.  Rice, 
jun.,  president  General  Electric  Co.  Colombia  :  Mr.  Maurice  Coster, 
e.xjjort  manager  Westinghousc  Electric  &  Mfg.  Co.  Ecuador :  Messrs. 
E.  ]M.  Herr,  president  Westinghousc  Electric  &  Mfg.  Co.,  and  J.  G.  White, 
of  J.  G.  AMiite  &  Co.  Honduras :  Jlr.  H.  B.  Thayer,  president  Western 
Electric  Co. 

United  States  Trade  with  China  and  Brazil- The  "  Electrical 

World  "  aUo  announces  tha'  tin  le  is  a  proposal  to  establish  foreign 
trade  correspondence  centres  in  important  cities  in  South  America  and 
China,  while  it  is  aJso  intended  to  found  a  commercial  museum  in 
China,  where  materials  and  nnnufactured  products  of  the  United 
Si  a'cs  can  be  on  exhibition. 

The  initiative  in  the  latter  easf  lias  been  taken  by  the  Chinese,  who  are 
at  present  very  hostile  towards  the  Japanese.  Yicc-chairraan  Chi-Che- 
Nieh,  of  the  Chinese  Commercial  Commission,  has  also  suggested  to  Mr. 
.1.  H.  Fahey.  President  of  the  Chanilier  of  Commerce  of  the  United  Statfs. 
that  the  trade  opportunity  corivspondence  be  conducted  by  the  Chinese 
Chamber  of  Commerce  and  the  National  Chamber  of  the  United  States. 

Durina  the  past  year  the  National  Chamber  has  endeavoured  to  secure 
a  reduction  of  tariffs  by  South  .Viiicrican  countries  on  certain  articles  as 
to  present  a  barrier  to  their  e\i>ort  by  American  manufacturers.  Mr. 
Edwin  V.  Morgan,  American  .\iiiliassador  to  Brazil,  has  advised  that  the 
Brazilian  Jlinister  of  Finance  is  aliout  to  appoint  a  special  commission  to 
study  the  subject  of  revision  nf  t  lir  B"a;'.ilian  f  arilT  and  report  to  Congress. 

MISCELLANEOUS  NOTES. 

Electrical  Ccntractcrs'  Association  of  Scotland.-  The  annual 
meeting  of  the  Glasgow  l.niiuli  of  this  .\s.sociation  was  held  on  the 
8th  last.  The  Chairman  sa-<l  that  during  the  pa-.t  year  there  was  a 
net  increa-  o  of  seven  in  t  he  membership  of  1  he  branch. 

During  the  past  year  the  Cumniittce  had  had  many  meetings  and  the 
various  sub-committees  had  li;ul  im(>otrant  work  to  carry  tluough.      In  | 
regard  to  the  Glasgow  elcetiicnl  showroom,  he  said  that  over  a  year  ag 
they  received  a  deputation  (Bnillie  Smith,  Coiiiuillor  .MeXaughton  and  I 
Mr.  W.  W.  Lackie)  from  thr  Kl.itricity  Commitl.e  of  the  ('or))<iratioii.  I 
anil  they  were  offered  the  opp.irt unity  of  opening  and  carrying  on  thi- 
showroom.     'I'lie  Committee  i-oiisidered  that  a  showroom  was  neither  ii| 
iiicrssity  nor  a  jirolitabic  tliiiiL'  for  either  party  to  run,  but  the  reprc 
sent  itivcs  of  the  CorfX)ralioii  slated  that  a  showroom  must  be  opened 
After    many  meetings  it  was   arranged  that    the   showroom  should  bi 
opened  and  be  run  by  the  Corporation  and  the  principal  points  arinngoi  I 
were:    (1)  The  showroom  should  o.\ist  primarily  for  exhibition  of  elec  [ 
trieal  appliances  ;   (2)  if  a  sale  was  made  it  would  be  at  the  usual  trad'l 
retail  selling  price  ;  (3)  all  work  resulting  from  iiupiiries  at  the  showrooDl 
l:c  done  direct  by  a  contrail  or  :    (4)  there  would  be  no  hiring.     Th  f 
agreeiiient  was  for  a  first  period  of  five  yeai-s.      It  had  been  stated  that  th  I 
I'oMiiitions  agreed  to  wei"  less  favourable  t  >  llieni  than  those  in  thl 
I..M.  l''...\.  Hill,  but  any  contraitir  reading  th''  two  sets  of  proimsals  wool  [ 
have  no  diflieulty  in  >eeing  that  in  their  ease  they  were  protected  froil 
rate  aided  iiitting  with  its  allendant  inferior  workmanship,  whereas  il 
the  I.M.  IC..\.  iiroposttls  their  liaile  wouhl  have  been  cut  away  from  thei| 
to  he  run  at  a  loss  by  a  munii  ipal  "  Kaiser."     Anotli  r  thing  was  thil 
they  knew  Mr.  Lackie  and  what  he  intended  to  do  with  the  showroorl 
III  connection  with  the  (picstioii  of  showrooms  they  I""'  on  the  Showroo'T 
Committee    reiweseiitativcs    from    the    Jroninoiigers'    .■Association,    til 
riuiiihers'  .Nasociation  and  from  the  manufacturers,  all  of  whom  ga| 
thein  valuahli'  h"lp. 
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me  time  ago  the  Wrights  and  masons  had  a  diiJerence  of  opinion  with 
rchitccts  and  measures  regarding  concUtions  and  form  of  contract, 
and  Sir  G.  Askwith  was  asked  to  arbitrate  on  the  questions  raised.  In 
order  to  make  the  result  of  rial  use  the  subsidiary  trades  were  brought 
in  and  the  representatives  of  the  Association  attended  a  number  of 
•meetings  regarding  it.  As  tiny  knew  hitlierto  a  measure's  schedule  had 
been  a  schedule  of  rates,  and  although  a  total  was  arrived  at  yet  tli-^y  as 
contractors  could  not  place  defmite  orders  for  the  exact  quantities  of 
materials  as  they  never  knew  exactly  what  work  niiglit  be  proceeded  with 
and  also  if  measurements  were  correct.  That  was  no  contract,  only  a 
schedule  of  rates,  and  under  it  an  architect  might  cut  out  any  amount  of 
the  proposed  work  or  add  indefinitely  without  any  recompense  to  the 
contractor.  The  new  proposal  was  that  they  should  have  a  contract 
total  price  accepted,  not  a  schedule  of  rates,  and  any  alterations  beyond 
a  smaU  margin  to  ho  a  mutual  arrangement  between  architect  and  con- 
tractor. A  complete  set  of  conditions  and  rules  of  contract  was  being 
arranged,  and  later  a  model  form  of  schedule  would  be  drawn  up  for  use 
by  the  measurer.  They  were  m  aiting  word  from  Sir  G.  .\skivith  fixing 
the  date  for  the  next  meeting,  at  which  representatives  from  the  Muni- 
cipalities, County  Councils,  &c..  would  be  present.  The  War  Office  and 
Admiralty  had  Stated  they  would  favourably  consider  the  mode. 

They  had  had  proposals  for  agreements  between  the  E.C.A.  of  Scotland 
and  the  Dynamo  and  Motor  Jlanufacturers  and  also  the  Tungsten  Lamp 
Association.  They  were  not  satisfied  in  either  case  with  the  inducements 
offered.     The  ('ummittee  bad  now  started  to  iimsider  the  ([Uestion  of 


rules  for  apprentices.  A  draft  set  of  rules  had  been  drawn  up  and  would 
be  considered  at  an  early  date.  They  had  given  their  men  an  extra  Id. 
per  hour  war  bonus  untler  their  agreement  with  the  engineers  and  ship- 
builders. They  had  made  a  sUght  alteration  in  the  rules  for  workmen. 
The  ( 'entral  Board  had  had  various  questions  of  municipal  trading  liefore 
tbeni  anil  had  satisfactorily  dealt  with  them.  The  Central  Board  pre- 
viously paid  for  the  issue  of  the  "  Electrical  Contractor  "  to  the  members, 
but  last  year  it  was  left  to  members  to  arrange  themselves  for  the  supply 
of  the  paper. 

Tenders  and  Foreign  Capital.— At  the  last  meeting  of  Manchester 
Corporation  objection  was  raised  to  the  acceptance  of  a  tender  of 
Messrs.  Siemens  Bros.  D3'namo  Works  (Ltd.)  on  the  groirnd  that  the 
company  was  worked  partly  on  German  capital. 

It  was  explained  that  the  affairs  of  the  company  Avcre  managed  by  an 
entirely  British  directorate,  and  that  the  works  of  the  company  were 
ahnost  wholly  engaged  upon  work  for  the  Government.  One  member, 
however,  thought  that  it  might  not  be  an  injurious  thing  for  the  country 
to  use  German  capital  for  its  own  purposes.  The  Town  Clerk  said  that, 
so  far  as  the  information  in  his  possession  went,  80  per  cent,  of  the  com- 
pany's capital  was  Cierman  at  the  begiiming  of  the  war.  It  was  now 
re]iiesented  that  the  percentage  had  been  reduced  to  59.  If  the  Council 
desired  to  have  fuller  information  he  could  obtain  it  from  Somerset  House 
for  the  next  nie(;ting.  The  chairman  of  the  Committee  agreed  to  take 
the  matti'r  back. 


TENDERS    INVITED. 


iiiniiiiii 

Cables,  Transformers,  Meters,  &c. 

The  Kleeuicity  Supplv  Comniiltec  of  DuBi.ls  Corporation 
invite  tenders  for  High- pressure  and  Low-pressure  Cables  and 
Accessories,  Transformers  and  Transformer  Pillars,  and  Elec- 
tiicity  Metens.  Specifications,  &c.,  from  the  City  Electrical 
Kngineer,  Fleet-street,  Dublin,  and  tenders  addressed  to  the 
chairman.  Electric  Supi/ly  Committee,  Lord  Edward-street, 
Dublin,  by  noon  July  20.  Further  farticulars  are  ghen  hi  an 
adiertitement. 

RoTHERHAM  Elcctric  Light  and  Tramways  Committee  require 
fenders  by  July  24  for  12  months'  supply  of  Single  v.b.-covered 
Cable,  h.t.  Cable,  Rubin  r-insulated  Cable  and  Trolley  Wire, 
.Am]'.-hour  Meters  ancl  Coal.  Specification,  &c.,  from  the 
lCni.'in<er  and  M^'ue.ger. 

Telephone  and  Telegraph  Material,  Wire,  Instruments,  &c. 

The  Deputy  Vostmaster-Cieneral,  Adelaide  (South  Au.stralia) 
will  receive  tenders  until  2  p.m.  Aug.  25  for  Ammeter,  Lightning 
Arresters,  Testing  Set,  Resistances,  Voltmeters,  &c.  (schedule 
383),  and  Dry  Cells,  Ei!rth  Clips,  Switches,  Telephones,  &e. 
(schedule  389),  and  until  3  p.m.  Aug.  II  by  the  Deputy  Post- 
master-General, Perth  ( W.  .Australia)  for  measuring  instruments 
for  the  Al'.STRAl,lAN  ('OMMONWEAI.TH  Postmaster-Cicneral's 
Dept.  Tender  fonns,  sixt ifications,  &e.,  from  the  Common- 
wealth Offices,  72,  Victoria-street,  London,  S.\V.  Further  jar- 
ticu'ars  are  ghen  in  an  aiierlisemenl. 
Water  Service  Conduit,  &c. 

SiiKifiKii)  KlM;rie  Supply  Committee  want  tenders  by  10 
■•-..w..  .luly  :!0  f<«-  Wa'er  Service  Conduit.  Screen  Chamber, 
Peiwtockf;,  &c.,  and  I'ump-room  for  Cooling  Tower  Plant. 
Spceification.s  from  Mr.  S.  E.  Fedden,  electric  supply  depart- 
ment, Shrfticld. 

Turbo-Alternators,  Motor  Generators,  Boilers,  &c. 

The  Kbclrii  ityCoinniit  tec  of  H  n. I.  Corporal  ion  invite  fendir« 
for  the  .s^ipply,  erection  and  getting  to  work  of  one  ■5,0»X)  k\v. 
Turbo-altenia'.or,  with  Exciter,  and  one  Condenser  0\itfil. 
Forrits  of  tender  and  Hi;eeification  from  the  city  trea-surer,  Mr. 
T.  G.  Milner,  and  tenders,  to  the  chairman  of  the  Electricity 
Conimitlfc,  Guildhall,  Hull,  by  first  po.st  Thursilay,  July  22. 

Syd.ney  (X.  S.  W.)  Council  require  tenders  by  3  p.m.  July  1!), 
for  supply  and  enaction  of  a  1 2,fX)0  kw.  turbo-allcrnalor.  Speoili- 
cation  from  the  Kleclric  Li'.dit  Department,  Town  Hall,  Sydney. 

Tenders  are  invited  for  the  supply  and  delivery  in  ,Mki.hoi:iine 

1  of  one  1,000-kw.  direct-current  Generator  w  ith  Field  Regulator 

-  and    aecessoricH,    one    Liquid    Starter    with    aceessoricH,    &o. 

Tender  forms,  &c.,  from  the   agents  for  City  Council  (MeKsrs. 

Mellwraith,  McEacharn  &    Co.    Ppty.,    Ltd.),    IJilliter-square- 

I'ldgH.,  London  E.C.     Tenders  to  Chairman  of.  Electric  Supply 

Coniinittec,  Town  Hall,  .Melbourne,  by  10  a.m.  Aug.  1 1. 

Wiring. 

PoRTsMotTH  Educat  ion  Committee  require  tenders  by  10  a.m. 
July  19  for  Electric  and  Wiring  and  Fillings  for  Wimhoiime- 
road  school.  Forms  of  tender  from  Mr.  '•.  c.  Vernotilnkiieii, 
40,  Commercial- road,  Portsmouth. 


Electrical  Stores,  &c. 

ICiJi.NBiKoii  Corporation  want  tenders  by  July  17  for  three, 
six  or  nine  months'  sujiply  of  Electrical  Material,  Tools,  Iron- 
mongery, Engineers'  Stores,  Iron  Tubes,  &e.  Forms  of  tender 
from  the  Electrical  Engineer,  Dewar-plaee,  Edinburgh. 

H  I'l  L  Corporation  want  tenders  by  first  post  July  22  for  supply 
of  Machinery  Oils  for  their  electricity  department.  Forms  of 
tender  from  the  acting  City  Electrical  Kiigineir. 

Telephone  and  Telegraph  Material,  Wire,  Instruments,  &c. 

The  Deputy  Postmaster-General,  Adelaide  (South  Australia) 
will  receive  tenders  until  2  p.m.  Aug.  18  for  Battery  Materii'.l 
(schedule  385)  and  Magneto  and  Trembling  Bells  (schedul<!  380) 
for  the  Australian  Commonwealth  Post  inaster-Gencral's  Dept . 

The  Deputy  Postmaster-General,  Perth  (W.  Australia) 
rcquu-es  tenders  by  3  p.m.  July  21  for  40  Trembling  Bells,  3  lb. 
Gran.  Carbon,  1,000  Earth  Clips,  33,000  Puses  in  tubes  and  6 
Galvanometers  (Schedule  4-23  W..-V  )  and  until  3  p.m.,  Aug.  II, 
for  Telegraph  Instruments  and  parts  (Lightning  Arrosters  and 
Mica  Discs,  Resistance  I5oxes.Condeli.sers.  Galvanometers,  Morse 
SounJcrs  and  Switxihes  (Schedule  No.  422  W.A.)  for  the  Aus- 
tralian Commonwealth,  Postnuvster-General's  Dept.  Speci- 
fications from  the  Commonwealth  Offices,  72,  Victoria-street, 
London,  S.W. 

Meters  and  Maximum  Demand  Indicators. 

Tenders  arc  invited  for  the  supply  of  a.c.  and  d.c.  Meters 
and  m.d.  Indicatora  to  the  City  of  Melbourne.  Copies  of 
specification,  &c.,  from  the  agents  for  the  City  Council,  Messrs. 
Mellwraith,  McEacharn  &  Co.  Propy.  (Ltd.),  Billiler  Sqiiaro- 
Iniildings,  London,  E.C,  to  whom  tenders  by  noon  July  27. 


m  TENDERS  RECEIVED  AND  ACCEPTED.  ^ 


Ho.spitai.  Ll<iHTIN(i.— TIk'  following  lenders  have  been  received 
by  till'  Melropolitau  .A.sylnms  Board  for  wiring  four  blocks  at  the 
(Jnive  Hospital  : — 


Green  &  Ahljolt    £037 

W.  C.  Taekley  *  ('" <"'•' 

Napier  KimlHrr  (Ltd.) 803 


Titan  Lift  Co.  {recommended)    £540 

Alpha  .Mfg.  (V. 5.52 

C.  H.  Cat  heart  4  Co 000 

Toy  .t  Winslow 032  . 

Kkioiii.ev.--  On  Tuesday  the  Council  decided  lo  accept  the  offer 
of  WillaiiH  &  Robinson  to  supply  and  erect  a  5,000  kw.  lurbo-alter- 
ni-.U't  for  £li),S7.">,  subject  lo  salisfac^lory  arrangemenls  being  made 
for  deferring  piivmeiil  of  the  puriliasi-  money. 

It  was  n\n\  decided  to  i)roviile  the  necessary  foiilldalionK,  piping, 
swilehgear,  A<-.,  at  an  e-ftinuilc<l  cost  of  i::t,225,  or  a  total  ox[)Cudituro  of 

t\\),\m. 

('nKSTKHllFl.l).—  On  Tiii'sday  the  Corporation  accepted  the  lender 
of  I  he  Brush  Co.(at  £2(111)  for  a  I  ran:;fonmr,  and  that  of  the  Brit  ishWest 
inghousc  &  Electric  Mfg.  Co.  (at  £600.  I0H.)for  s wit ohgciir extension. 
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Makchester. — The  Corporation  have  placed  orders  -nath  the 
British  Insulated  &  Helsby  Cables  (Ltd.)  and  W.  T.  Glover  &  Co.  for 
the  supply  of  cables  :  with  B.  Thomas  for  wiring  the  Baguley  sana- 
torium ;  and  with  Siemens  Bros.  Dynamo  Works  for  metal  filament 
lamps  for  the  sanatorium. 

Watford  — The  Council  have  placed  an  order  with  'W.  T.  HcnlcyS 
Telegraph  Works  Co.  for  the  supply  and  laying  of  cables. 

WoLVEEHAMPTOX. — The  Tramways  Committee  has  decided  to 
purchase  12  motor  cejuipments  from  Dick,  Kerr  &  Co.,  a'  £1,380. 


Salford. — The  Corporation  have  placed  an  order  for  welding 
about  550  tramway  rail  jomts  with  Tudor  Accumulator  Co.,  at 
£1.  7s.  Cel.  per  jouit 

Osratn  Lamp  Conlracts.— The  General  Eleciric  Co.  has  been  suc- 
cessful in  securing  a  yearly  contract  from  the  Great  Xorthern  Railway 
Co.  for  the  supply  of  standard  Osram  drawn-wire  lamps  and  for 
Otram  Atmcs  type  lamps.  These  lamps  are  manufactured  at  the 
Osram  Lamp  Works  (Hammei-smith,  London,  W.),  the  bulbs  bcino- 
blown  at  the  Lemington  Glass  Works,  Newcastle-on-Tync. . 


FINANCIAL    MATTERS. 


COMPANIES'  MEETINGS  AND  REPORTS. 


Chili  Telephone  Co.  (Ltd.) 

The  twenty-sixth  orehiiary  general  meeting  was  held  on  Wednesday, 
Mr.  Geobi;e  Keith  presiding. 

•   The  SECRETARY  (Mr.  W.  G.  Mare)  having  read  the  notice  convening 
the  mex'ting  and  the  auditors"  certificate. 

The  CHAIRMAN  said  :  Tlie  ]iast  year  has  Ix'cn  an  abnormal  one,  and  of 
great  difficuhy  for  our  busimss  iti  Chili.  The  Company's  revenue  in- 
cre^ased  very  favourably  durint;  the  tirst  four  months  of  the  year,  but  tlien 
came  the  crisis  due  to  the  outbreak  of  war  in  Europe,  closing  Chili's 
principal  markets  for  the  export  of  nitrate,  her  chief  sourco  of  revenue. 
The  sub.sequent  naval  activities  off  the  West  Coast  also  interfered  greatly 
with  her  shipping  trade.  Exchange  feU  to  7d.,  lower  than  it  ever  was 
Ijefore,  and  the  whole  business  of  the  country  became  difficult  and 
seriously  depressed.  You  will  .see  by  the  comparative  figures  given  in 
the  report  the  aggregate  number  of  subscribers  has  fallen  off  about  6  per 
cent,  due  to  the  tele])hones  given  up  in  consce(uence  of  economy  or  bad 
business.  Fortunately  the  loss  of  revenue  incurred  thereby  was  more 
than  compensated  for  by  the  increase  during  the  four  months  preceding 
the  war.  and  the  gross  currency  revenue  comes  out  showing  a  small 
increase  for  the  year.  Working  expenses  have  also  increased.  The  total 
working  expenditure  took  .54  per  cent,  of  the  revenue  and  the  net  cur- 
rency comes  out  showing  a  small  decrease  for  the  year.  Then  the  lower 
value  of  the  ( 'hilian  dollar  reduced  tlie  average  rate  of  exchange  to  about 
8Jd..  or  near  12  per  cent,  less  than  it  was  for  the  previous  year,  and  the  net 
income  in  Chili  when  converted  into  slrrlinu'  shows  a  decrea.sc  for  the  _\X'ar 
of  £8,030.  The  total  income  from  all  snnrrcs.irulnding  interest  em  invest- 
ments anil  transfer  fees  amounts  to  i:.')4,,'i92.  TheLondoTi  expenses  are  1)02 
less,  while  income  tax  has  increased  £1.260.  Thesi-  dlsbvnscnicnts  leave 
a  net  credit  balance  for  the  year  of  f+T.OC)").  of  which  the  sum  of  l.'i.S.'JS 
was  exjjended  in  Chili  on  replacements  and  renewals  of  |)lant.  An 
interim  dividend  of  3  ])er  cent,  was  ])aid  in  January,  and  after  carrying 
£12.344  to  the  general  reserve  and  setting  aside  £5,000  as  a  special  reserve 
against  loss  by  depreciation  on  investments,  the  Directors  now  reconunend 
the  ])aymcnt  of  a  final  dividend  of  5  per  cent.,  making  with  the  interim 
payment,  a  total  distributicm  for  the  year  of  8  per  cent.,  the  same  as  last 
year,  on  the  share  eaiiital.  free  of  in(K>nie  tax.  and  carrying  forward  £4.338 
as  compared  with  tS.ll.'iii  biciught  forward  from  last  year's  account. 

Considering  the  .setback  which  our  business  has  sulTcred  in  eonsc((Ucnce 
of  the  abnormal  conditions  in  Chili  due  to  the  war,  I  think  i  may  con- 
gratulate the  shareholders  upon  the  result  of  the  year's  working. 
The  general  reserve  now  stands  at  £06.000.  The  depreciation  of  the 
sterling  value  of  the  licjuid  assets  over  liabilities  in  ('hili  due  to  the  fail  of 
exchange  amounts  to  £6,344.  Investments  remain  unaltered,  and  a 
special  reserve  of  £5,000  now  covers  the  deiircciation  in  tlieir  market 
value,  which  has  unfortunately  increa.sed  during  the  past  year  after  thc^ 
isHU.?  of  the  war  loan.  The  capital  expenditure  is  increased  by  £6,137 
cxp<nded  in  f 'hili  on  extensions  to  the  pro])crty  and  plant. 

Since  the  commencement  of  the  present  year  the  general  situation  in 
Chili  lm.s  shown  signs  of  improvement.  The  shipment  of  nitrate  to  th<' 
United  States  and  other  neutral  coimtries  is  having  a  rea.ssuring  elTect, 
and  .someof  the  olicinas,  which  had  stopped  i)roduction,  have  again  com- 
menced work,  but  any  great  renewal  of  prosixTity  in  this  industry  is  not  to 
1k'  expected  while  the  war  lasts.  High  prices  arc  al.so  Ix-netit  ing  the  mining 
and  agiicultural  interests,  and  arc  leading  to  an  increase  in  the  exporta- 
tion of  thes*'  products,  while  the  reduction  of  public  cxi«>nditure  and  low 
imports  aie  producing  a  healthy  stati>  of  things  in  the  money  market. 
Our  business  as  far  as  it  has  gone  this  year  shows  an  improvement, 
which,  it  is  hoped  may  continue  and  at  least  cover  the  setback  which  has 
taki-n  place  since  the  war  bioke  out.  J  now  beg  to  move  the  adoption  of 
the  report  anrl  accounts. 

Thi'  motion  having  liecn  carried  unanimonslv,  the  retiring  director 
reelected,  anil  the  auililois  reappointed,  a  vole'of  thanks  to  the  chair- 
mnii,  .lireilorH  nnil  stafl  terminated  the  procesdings, 

OENEEAL  ELECTRIC  CO.  (LTD.)-Mr7H^i^IirrHt.  who  presided  at  the 
mecimK  on  l|r,.lHv  last,  said  that  a  company  such  as  theirs,  with  its 
ractoncs  and  hrnnche.  ilislributed  over  the  country,  and,  indeed,  through  - 


out  the  Empire,  had  a  pulse  wliich  beat  in  perfect  unison  with  that  of  our 
country.      On  August  3,  1914,  on  the  eve  ef  the  war — the  Government 
desired  prompt  execution  of  cnurgency  orders,  and  for  that  the  ini' 
mediate  return  of  their  staff  to  certain  works  was  essential.     It  was  a 
matter  of  pride  to  them,  and  also  reflected  great  credit  on  their  work- 
people, that,  in  spite  of  its  being  holiday  week,  over  99  per  cent,  turned 
up  to  give  them  the  best  of  their  work.     The  few  days  of  financial  mi- 
scttlement  which  followed  the  outbreak  of  hostilities  did  not  seem  to 
affect  materially  the  electrical  industry,  while  the  month  of  August, 
which  with  them  was  generally  the  quietest  month  of  the  year,  became 
one  of  the  busiest.     It  api)earcd  that  factors  and  the  trade,  fearing  a 
shortage  of  supplies,  decided  to  till  up  their  stocks  and  consequently 
indulged  in  overbuying.     The  reduction  of  their  stock  was  largely  due  to 
their  policy  on  the  part  of  the-  trade,  and  owing  to  their  reduction  of 
output  in  consequence  of  the  shrinkage  of  labour  and  lack  of  raw  material 
they  had  not  yet  been  able  suftieicntly  to  replenish.     Their  consielcrablo 
export  business  was  partially  cheeked  owmg  to  iliflieulties  of  freight  and 
insurance  and  also  by  their  desire  to  safeguard  the  suj)plies  for  the  homo 
market.     Early  in  September  they  suffered  severely  by  well-meant  but 
ill-conceived  attacks  by  a  jiortion  of  the   Press  on  the  Osram  Lamp 
Works,  with  which  they  were  so  intimately  associated,  owing  to  tho 
prevalence  in  that  company  of  ( German  capital.     Their  critics  did  not 
then  sufficiently  distinguish  between  German-owned  trading  concerns 
and  factories  established  in  this  eoimtry  which  were  useful  and  essential 
to  national  purposes.     The  importance  of  the  Hammersmith  works,  not 
only  to  themselves  but  also  to  the  (iovenmieni  and  th"  coimtry,  was  very 
great,  and  it  was  therefore  exceedingly  gratifying  to  them  to  announce 
that  a  way  had  been  found,  with  the  knowledge  of  the  Treasury  and  ths 
Public  Trustee,  which  would  gixi-  the  future  control  of  those  works,  ha 
trusted  for  ever,  into  British  hands.     I?y  the  end  of  September  or  tho 
beginning  of  October  they  felt  the  first  effects  of  the  depletion  of  their 
staff  and  workpeople.     A  great  iiuiny  of  their  employees  enlisted  on  tho 
declaration  of  war,  and  it  requireil  lui  recruiting  olficers  at  their  works  to 
encourage  young  men  to  join  the  Colours,  about  1.000  of  whom  were  now 
serving  with  His  Majesty's  forces.     On  tho  declaration  of  war  three  of 
the  sons  of  the  late  Chairman  (.Mr.  (!.  Byng),  and  brothers,  of  tho  present 
\'ice-Chainuan,  enlisted,  one  of  them  (Mr.  Harry  Byng).  a  man  trained 
as  an  engineer,  who  had  won  honours  at  Harrow.  Karaday  House  and 
Harvard  University,  he  was  sorry  to  say  had  since  fallen  in  action  in 
Flanders  while  leading  his  platoon  to  attack.     He  was  not  only  a  great 
loss  to  his  family,   but  also  to  the  company.     Of  their  men.   11   had 
already  laid  down  their  lives  for  t  hei!'  country,  50  were  invalided,  wounded 
or   missing.     31    had   obtained   commissions,   among   whom    were   Mr. 
Ix'onard  Byng.  a  director  of  llie  company,  and  also  his  (the  speaker's) 
only  son.     They  all  readily  voluuleertHl  to  leave  the  work  they  loved,  in 
order  to  offer  tlieir  all  to  that  L;ieater  cause  which  had  ab.sorbed  thci" 
thoughts  unceasingly  for  11  nicnilhs,  and  he  feared  would  occupy  them 
for  as  many  numths  to  come,  or  even  longer.     They  hadarranged  to  keep 
open  all  the  positions  of  tho.sc  who  had  enlisted,  and  to  pay  50  jicr  cent,  of 
the  salary  to  the  de|K'ndcnts  of  all  married  men.  to  mab-  special  allow- 
ances to  a  certain  uuiuIkt of  uinnanied  men  who  had  ivlatives ilependent 
upon  them,  and  to  .'tet  aside  10  per  cent,  of  the  salary  of  all  unnuvrried 
men  other  than  above,  so  that  I  hey  might  have  sonu>  cash  reserve  on  thci-' 
retiu-n  to  civil  life.      It  was  not  until  the  end  of  October  that  they  realiv.'d 
what  great  i|uanlities  of  their  normal  productions  were  rei|Uired  fo'  war 
purpo.ses.      Cp   to   date   direct    orders    from    (lovernnuiit   Departments 
and  iiulircct  war  orders  frotn  ( iciveri\nu'nt  contractors  amount'"d  to  tho 
end  of  March  to  fully  half  a   million  sterling.     The  produc's  included 
searchlight    carbons,   signalling    iuid    win'less   apparatus,   incandcsient 
laniiis  (both  carbon  and  metal    filament),  power,  lighting  and  ventilating 
plant   for  H.M.  dockyards  and  biittlcships,  nU)lors,  dynamos  and  cvciy 
kind  of  electrical  equipment  fur  the  Army  Service  Corps,  hospitals  and 
nnniition  works,  &c.,  ficKl  telephones  and  batteries,  targets,  exploders 
and  shells  for  both  services.     That  list  might  convey  very  litl  Ic  to  them, 
but  it  was  one  of  which  they  were  exceedingly  priuid,  because  it  contained 
a  number  of  itetus  which  only  I  hat  company  cotild  produce,  items  of  the 
most   momentous  im|iorlance  both  to  the  Admiralty  and  to  tho  War 
Ofticc,  nnundacturod  at  some  of  ihpir  works  which  had  been  the  Iea«t  | 
remunerative  in  the  jiasl  owing  to  foreign  comix'tition.     It  was  a  matter 
of  great  satisfaction  to  the  Board  that  thejr  detenuinalion  to  moiutniu 
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single-handed  certain  industries  for  patriotic  reasons  had  at  last  l)een 
rewarded  by  the  knowledge  that  they  had  proved  not  only  of  indispensable 
service,  but  of  vital  importance  to  the  welfare  of  the  country.  The  time 
was  not  yet  opportune  to  make  a  statement  of  recent  developments 
referring  "to  that  subject,  but  whenever  that  moment  arrived  it  would 
he  a  tine  page  in  the  history  of  their  company  and  a  lesson  to  the  country 
at  large.  They  had.  in  addit  ion.  lately  started  the  manufacture  of  certain 
types  of  shells,  and  arrangements  were  in  progress  to  make  themselves 
thoroughly  efficient  in  that  de|)artment.  The  company  was  fortunati'Iy 
in  so  strong  a  position  that  should  there  be  in  the  immediate  future, 
owing  to  exceptional  circumstances,  a  reduction  of  prf>fits.  thev  should 
quickly  be  able  to  make  good,  after  \-ictory  had  been  achieved,  when  those 
markets  which  were  now  being  starved  called  for  replenishments  from 
British  works.  In  order  to  cope  efficiently-  with  the  increased  work 
created  by  the  growth  of  their  liusiness.  it  had  been  found  necessary  to 
add  to  the  number  of  their  directors.  They  had  .selected  from  among 
their  staff  Mr.  .James  Young  Fletcher,  who  had  been  with  the  company 
for  over  20  years,  and  had  graduated  from  the  ranks  to  the  position 
of  branch  manager  and  subsequently  manager  of  the  Osram  Lamp 
business  ;  Jlr.  Sidney  D.  White,  who  had  grown  up  with  the  company 
since  its  inception,  and  who  was  in  charge  of  all  the  (Government  work 
carried  on  by  the  company  ;  and  Mr.  George  Maurice,  who  was  head  of 
their  fixtures  business,  also  a  servant  of  the  company  of  over  20  years' 
standing,  and  fully  conservant  with  their  intricate  and  detailed  business. 
They  would  be  asked  to  confirm  the  election  of  Mr.  Fletcher  and  Ifr. 
White,  but  he  was  sorry  to  say  it  would  not  be  possible  to  confirm  that  of 
Mr.  Maurice.  At  his  own  suggestion  he  decided  on  a  trip  to  America  in 
the  month  of  March  in  order  to  open  up  business  connections,  principally 
for  the  purchase  of  raw  materials  which  were  unobtainable  elsewhere. 
He  was  most  successful." but  unfortunately  fell  a  victim  to  the  murderous 
'■  Lusitania  "  crime.  His  loss  would  be  deeply  felt  by  them  all  and  the 
blank  caused  in  their  organisation  would  be  very  dilticult  to  fill.  Although 
the  year  showed  a  progress  in  profits,  the  absorption  of  some  £22,000 
extra  for  dividends,  owing  to  the  increase  of  capital,  had  somewhat 
affected  certain  other  items  in  the  appropriation.  The  Pirelli-Oeneral 
cable  works  had  started  manufacturing  for  certain  Government  con- 
tracts, but,  owing  to  conditions  of  labour,  it  might  be  some  time  Iwfore 
those  works  could  be  considered  as  being  in  full  swing.  The  steelwork 
of  their  Kingsway  building  was  up,  but  it  seemed  to  them  wrong  at  this 
juncture  to  pursue  any  scheme  which  did  nr.t  .iild  to  national  production 
or  efficiency,  andtlieyhad  susi«-ni!i'(i  buililiiii:  n|i.-i.ii  ions  fr)r  the  moment, 
MARCONI  INTERNATIONAL  MARINE  COMMUNICATION  CO.  (LTD.)— At 
the  meeting  last  week  Mr.  (iodfrey  Isaacs,  wlio  presided,  expressed  regret 
for  the  aKsence  of  the  chairman.  Mr.  G.  M.  Marconi,  who  had  bf^en  called 
by  his  Government  to  Italy,  and  he  had  joined  the  engineering  staff  of  the 
Italian  armj-  to  superintend  the  organisation  of  its  wireless  communica- 
tions. In  consequence  of  the  bigger  business  last  year,  expenses  and 
salaries  showed  an  increase  over  the  figures  of  the  preceding  year,  l)ut 
those  figures  had  not  increased  in  the  same  ratio  as  the  increase  of 
business.  The  revenue  shows  an  increase  amounting  to  Iwtween  £2S.0()() 
and  £29,000.  In  consequence  of  the  outbreak  of  war,  the  recei]>ts  from 
ships'  telegrams  and  news  services  during  the  last  five  months  of  the  year 
suffered  very  materially.  Under  the  circumstances,  the  result  of  the 
year's  operations  was  satisfactorj-.  It  showed  a  continuous  develop- 
ment year  by  year  of  a  sound  and  growing  organisation.  The  net  profit 
was  £55,()C8  after  deducting  £28.0'K)  for  depreciation  and  delwnture 
interest,  and  out  of  the  available  balance  (i('>4.So6)  they  were  paying  a 
final  dividend  of  o  per  cent.,  making  10  jwr  cent,  for  the  year.  Owing  to 
the  destruction  of  ships  by  enemy  submarines,  and  having  regard  to  the 
fact  that  that  method  of  warfare  continued,  the  directors  had  thought  it 
desirable  to  place  £10.000  to  a  special  reserve  account  to  provide  for  any 
eventualities.  After  allocating  a  further  sum  of  £3.5(X)  to  the  repayment 
of  debenture  account,  £20.747  would  be  carried  forward.  Kvery  week 
they  were  adding  new  installations,  entailing  additional  capital  ex|)en- 
diture,  but,  nevertheless,  adding  steadily  to  the  growth  of  their  revenue. 
At  the  end  of  last  year  they  had  instailefl  and  were  o]x-rating  905  tele- 
graph stations  upon  the  high  .seas.  Up  to  .lune  19  this  year  the  numtx-r 
had  increased  to  970.  and  contracts  continued  to  be  entered  into  in  much 
the  same  ratio.  After  referring  to  the  deaths  of  General  Thys  and  Major 
S.  Flood  Page,  he  said  that  at  no  time  iM-fore  had  the  value  of  Mr.  .Mar- 
coni's invention  and  the  utility  of  the  comi)any's  organisation  Ik'Cu  more 
prominently  emphasised  than  since  the  outbreak  of  war,  and  when  |>eace 
once  more  obtained  an  interesting  chapter  might  Ix-  written  of  the  part 
played  by  the  2.000  Marconi  stations  fitted  upon  the  vessels  of  the  mer- 
cantile marine  under  the  control  and  management  of  the  .Marconi  com- 
panies. Their  thanks  were  due  to  their  manager,  Mr.  HradCielrl,  and  the 
other  memb(?rs  of  the  staff,  who  had  so  ably  handled  their  business  during 
very  difficult  times:  and  the  greatest  appreciation  was  due  to  their 
magnificent  army  of  telegraph  opi  rators,  who  liiid  nnflinchingly  carried 
out  their  duties  on  board  ship. 


CITY  NOTES. 


HBHOKANDA  (July  14).— Bank  rat«  5  per  cent,  (since  Aug.  8,  I9I4  ) 
Consols  B."),  Consols  Pay  Day  A"g.  i).  .Stocks  and  Shares  Ticket 
Days  July  2S  and  .\ug  11.  Pay  Days  July  29  and  .An./.  12.  Prico  of 
•Uver,  22,».d. 

AKOLO  AMERICAN  TELEGRAPH  CO.  (LTD.)— The  director*  have 
declared  an  interim  dividend  for  the  quarter  eniled  Juno  30  of  l.";*.  )H>r 
cent,  on  the  ordinarj-  stock,  and  £1.  lOs.  percent,  on  the  preferred  stock 
(less  tax),  payable  on  the  .31st  inst. 


BRITISH  ELECTRIC  TRACTION  CO.  (LTD. )— Particulars  have  been  Lssued 
of  the  pr.i]w.-i'.l  SI  hemi'  of  ri'  arrangement  and  reduction  of  capital. 
The  existing  four  c  Insses  of  stocks  (£2.947,380)  are  to  be  rearranged  and 
divided  into  two  classes,  viz.  :  £686,107.  5s.  6  per  cent,  cumulative 
participating  preference  stock  aad  £1,259,670.  lOs.  new  ordinary  stock. 
This  provides  for  ^vriting  down  th^texisting  issued  capital  by  £1,001,602  5s 
The  unissued  capital  consusting  of  105.262  ordinarv'  shares  of  £10  each,  it 
is  pro)X)sed  to  subdivide  into  shares  of  £1  each  and  to  convert  313,893  of 
such  shares  into  6  per  cent,  cumulative  participating  preference  shares. 
The  £403,592.  10s.  6  per  cent,  cumulative  preference  stock  now  out- 
standing and  .35  per  cent.  (£282,514.  I.5s.)  of  the  present  £807,18.5.  7  per 
cent,  non-cumulative  preference  stock  are  to  be  converted  into  li  per  cent, 
cumulative  participating  preference  stock.  The  remaining  65  per  cent. 
(£.'524.<i70.  5s. )  of  the  present  7  per  cent,  non-cumulative  preference  stock 
is  to  be  converteil  into  new  ordinary  stock.  The  present  £1.070,097.  lOs. 
6  per  cent,  jjreferred  ordinary  non-cumulative  stock  is  to  be  reduced  by 
.50  per  cent.  (£535.048.  15s.)  and  the  balance  is  to  be  converted  into  new 
ordinary  stock.  The  present  £i>()6,505  deferred  ordinary  stock  is  to  be 
reduced  by  70  per  cent.  (£466,553.  10s. ),  and  the  remaining  30  per  cent, 
is  to  be  converted  into  new  ordinary  stock.  The  £266,371.  Is.  income 
certificates  are  to  bo  surrendered  and  cancelled  and  the  holders  are  to 
receive  in  exchange  pari  passu  among  them  35  per  cent.  (£93,230)  of  their 
face  value,  viz.,  10  per  cent,  in  fully-paid  new  6  per  cent,  cumulative 
participating  prefereiice  and  25  per  cent,  in  fully  paid  new  ordinarj^  shares. 

DIRECT  UNITED  STATES  CABLE  CO.  (LTD.)— The  board  have  resolved 
to  pay  an  interim  dividend  of  2s.  per  share  (less  tax),  being  at  rate  of 
4  per  cent,  per  annum  for  quarter  ended  .June  31),  payable  on  the  31st  inst 

DUBLIN  UNITED  TRAMWAYS  CO.  (LTD.)— The  directors  have  declared 
interim  dividends  for  tlie  half  ve.ir  ended  .lune  30  at  rate  of  6  per  cent, 
per  annum  (less  tax)  on  the  Preference  shares,  and  at  rate  of  5  p3r  cent, 
per  annum  (less  ta^)  on  the  ( )rdinary  shares,  payable  on  the  7th  prox. 

READING  ELECTRIC  SUPPLY  CO.  (LTD.)— Mr.  Spencer  Hawes, 
M.I.E.E.,  has  been  a))])ointed  managing  director  of  this  company.  Mr. 
E.  Rowley  Hill  retired  from  the  post  of  engineer  and  manager  at  the  end 
of  .lune. 

WAR  LOAN. — Among.st  the  important  applications  for  the  War  Loan 
is  one  for  £77.000  by  Messrs.  W.  T.  Henley's  Telegraph  Works  Co.  (Ltd.) 

Mr.  H.  Hirst  at  the  meeting  of  the  General  Electric  Co.  on  Friday  last 
announced  that  the  company  had  taken  up  £100,000  in  the  new  War 
Loan  in  addition  to  the  £100.000  of  the  3 J  per  cent,  loan  which  had  been 
previously  taken  up  by  the  company. 


ELECTRICAL  COMPANIES'  SHARE   LIST. 

What  were  known  as  "official  quotations"  are  not  now  issued,  bjli 
we  give  below  the  latest  prices  at  which  actual  transactions  took  place 
on  or  before  Wednesday,  .luly  1 1.  The  greatest  care  is  taken  in  compiling 
these  figures,    but   the  difficulty  of  verification  is  now  much  increased. 

%   Divi-  NAME.  Wed.        per  cent       Dividend 

Si   DBND,  July  14.     Yielded.  I        '^"^• 


Electricity  Supply. 

Bournemouth  &  Pcole  E.tl  Ord 

Do.    4S%  C'Jm.  Pref 

Do.    6%  Cum.  2nd  Pref 

Brompton  &  Kensington  Ord 

Central  Elec.  Supp.  G.  Deb.  St 

Charing  Cross  West  End  &  City  Debs... 

Do.    4J%Pref 

Do.     Ord 

City  of  London  Elec.  Lt  Ord 

Do.    6%  Pref 

Do.     S%  Deb.St 

County  of  London  Ord 

I     Do.    6%  Pref 

I      Do.    2nd  Deb 

Edmundson's  Elec.  Supp.  41%  Debs.. . 
Kensington  and  Knightsbrldge  Ord.  . . 

Do.    Deb.  St 

London  Elec.  Supp.  6%  Pref 

Do.     4%Mort.  Debs 

Metropolitan  £.  Supp.  Ord 

Do.     Istl^ort.  Deb 

Midland  Elec.Corpn.,lst  Mort  Deb.  St 
Newcastle  &  Dist.  EL.  6%  2nd  Db»  . . 
New  castle- •on-TyneE.S.5%2dMt.Db.St 
North  Metropolitan  E.  P.  Supp.  6%  Pref 
South  London  E.S.  1st  Mort.  Debs.     .. 

Urban  Elec.  Supp  4i%Db.  St     

W.iste  He.it  iiCas  Elec.  Gen.  Stations. 
Westminster  E.S.  Corp.  Ord 

Do.    4i%  Cum.  Pref 

Elsctric  Railways  &  Tramways. 

British  Eloi  Traction  5%  Debs 

Do.     6%  Cum.  Pref 

Central  London  Guar.  Assented  Ord. . . 

X>o.  do.  As.<tented  Def.  Ord.  .. 
City  &  S.  London  Deb 

Do.     Pref.  1896    i 

Lanarluhlre  Tramways ' 

London  Electric  Ry.  Ord 

Do.    4%  Pref 

Do.     4%  Debs 

Metropolitan  Ry.  Con.  Ord ! 

Do.    3 1%  Pref i 

Do.    3l%  Convertible  Pre! 

Do.    31%  A  Debs I 

Do.    3l%  Debs I 

Metropolitan  Dist  Ry.  Ord ' 

Do.    4%  Prior  Lien    

f  El  dlTWmJ  01  intoSii 
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Aol.'Oct' 
Mar,  Aug 

Mar,  Sepi 
Jan,  Jly, 

Apl,  Oct 
Fab,Ai« 


May.  Nov 
Feb,  Aug 
Feb,  Aug 
Jan,  Jul/ 
Mar.  Sept 
Jan,  Jly. 
Feb,  Aug 
Feb.  Au« 
Feb,  Aug 
Jan,  July 
Jan,  July 
Feb,  Aug 
May,  Not 
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ELECTRICAL  COMPANIES'   SHARE   UST.—Oontinved. 


NAME. 


Electric  Railways  and  Tramways 

Metropolitan  Dist.  Ry.  4i%  First  Pref 
Do.    6%  Perp.  Debs ^.  ■ 


Do. 


Del 


6% 
6% 
4t% 

6% 

1/93 
1/0 
5% 

1  6°i 
51  15% 
5,  3/0 
1  6% 
2\  7i% 
'  6% 
4% 
15% 
2/6 


1 

!.■;% 

1 

67„ 

.s 

1 

6% 

1 

St. 

40^ 

U) 

h% 

h 

a)"n 

5 

2/3 

St. 

4r/o 

lU 

.s% 

a 

h% 

100,  4% 

12.  36/0 

lOOl  4% 

1 

■/J% 

St.    4% 
100   4}% 


10 


St 


St. 


Debs.  (1903-5) 

Do.    4%  Guar.  Stock 

Underground  E.  Rys.  of  London  Shares. 

Do.    AOrd 

Do.     6%  Inc.  Debs 

Do.    6%  Inc.  Sds.,  with  coup.  15 

Do.    4i%  Bds 

YorksJiire  W.  Riding  Ord 

Do.     Pret 

Electric  Manufacturing,  &c. 

Babcock  &  Wilcox  Ord ■-• 

Brit.  Aluminium  Ord 

Do.    Prior  Lien  Debs 

Do.    6%  Pref 

Brit.  Insulated  &  Helsby  Ord 

Do.    6%  Cum.  Pref 

British  L.M.Ericssion  Mfg. Cm.6%  Pref. 
Brit.  Westinghouse  Pref.  . .  J 

Do.    6%  Prior  Lien  Debs 

Do.    4%  Mort.  Deb.  St 

Callender'sCable,  Sue.,  Co.  Ord 

Do.    5%  Pref 

Castner  Kellner 

Dick,  Kerr  &  Co.  6"^  Pref.    

Edison  &  Swan  U.Elec.Lt. A.  £3  pd 

Elec.  Construction  Ord 

Do..  7%  Cum.  Pref 

Do.  4%  Debs 

General  Electric  6%  Pref 

W.  T.  Henley's  Telegh.  Wks.  Co.  Ord. . 

Do.     4i%  Cum.  Pref 

Do.     4i%Db 

India  Rubber,  G.  P.  &c.,  Ord 

Do.  Pref 

Do.     4%  Debs 

Telegh.  Con.  &  Main.  Co 

Do.    4i^o  Debs 

Vickers  Ord 

Do.    5%  Pref 

Do.     1st  Debs 

Do.    4t%  2nd  Debs 

Telegraphs. 

Amazon  Telegh.  Co.  5%  Debs 

Anglo  American  6%  Pref.  Ord 

Do.    Def.  Ord ; 

Commercial  Cable  4%  Debs 

Cuba  Submarine  Ord 

Do.     10%  Pref 

Direct  Spanish  10%  Pref 

Direct  United  States 

25/01  Eastern  Tel.  Co.  Ord 


Prica, 

Wed., 
July  14. 


Rate 

PER  CENT, 

Yielded. 


4  12  -8 
4  10  8 
4  11    7 


i 

21 

li 

931 


1« 
lOOi 
73 


17/6 

4% 

4% 

,  7% 

10'   22% 

25,  13% 

l'  2/0 

1|  l/4i 

10    9d. 

10|  6% 

10|  3/0 

SL    4% 

4!% 


(S  17 

5 

6  14 

U) 

4  1,4 

5 

6    0 

0 

H  Ifi 

h 

5  19 

8 

,S     9 

4 

h  Ih 

4 

5    0 

0 

95 
lOOi 
21* 
72!. 

&« 
15i 

7i 


3J%  Pref. 

Do.    4%  Debs 

Eastern  Extension  Tel.  Co.,  4%  Debs. 

Do.    Ord 

Gt.  Northern  Tel.  Co.  v;ith  Coup  8. . 

Indo-European  xd  and  bonus 

Marconi's  Wireless  Tel.  Co 

Do.     7%  Pref 

West  India  &  Panama  Ord 

Do.     Ist  Pref 

Western  Telegh.  Co 

Do.    4%  Deb.  St 

Western  Union  SO  yr.  BJ; 

Telephones. 

Amerlcin  Telephn.  &Telgh.  $100  Cap. 

Cuban  Telephn.  Co.  5%  Bds 

Monte  Video  Telephn.  Ord  

New  York  Telephone  41%  Bds 

Oriental  Telephone  Ord.  {ex  bonus)    . . 

Do.    Db.  St 

Telephn.  Co.  of  Egypt  Db.  St 

United  River  Plate  Ord 

Do.     5%  Cum.  Pref 

Do.    Deb.  Stk 

Financial  and  Investment 

GlobeTelegh.  &  Trust 

Do.    6%Pf 

M  ackay  Com  pan  ies'  Common 

Do.     $100  Pref 

Submarine  Cable  Trust  Certs 

Colonial  and  Foreign  RaHways, 

Anglo  Argentine  Trams.  5%  Debs 

Do.    4J%  Debs 

Do.    4%  Debs 

Do.    5i%lstPref 

Do.    5i%2ndPref 

Brazili.in  Traction  Ord 

Do.    6%  Pref 

BrisbaneTrams  Ord 

Do.    5%  Cum.  Pref 

British  Columbia  4t%  Con.  Debs.  . . . 

Calcutta  Elec  Trams.  Ord.  i 

Havana  Elec.  Ry.  5%  Bds 

Madras  Elec.  Trams  6";!,  Cum.  Pref.   . 

Man.ios Trams  5%  Debs 

Mexico  Trams  Common  St 

..15%!     Do,    5%  Bds    

St.    4J%    Montreal  Street  Ry.  4J%  Debs.  (1922) . . 
100   5%     Rio  do  Janeiro  Tram,  L.  &  P.  50  yr.  Bds 
Toronto  Railv/ay  Co.  41%  Bds 

Colonial  and  Foreign  Electric 

Adelaide  Elec,  Supply  6%  Pref 

Do.    5%  Deb: 

Bombay  E  S.  &  T  6%  Prof 

Cilcutta  E.  S.  Corp  Ord   

Do.     .0%  Prof  

adian  Gen.  Elea  Common  St 


5  19 

6  19 
5  10 

5  13 

6  11 
6  13 
6  19 
5  U 


St 
10 

4!% 
6% 

lU 

6% 

IU(J 

5% 

4% 

100 

b% 

St. 

5% 

5'  2/9 

5   2/9 

100    $11 

100    $1} 

5  8% 

5  2/6 

St.  1  4J% 

5  9»% 

..    5% 

5    b'-'o  1 

M 

)   5%  1 

1001  4J% 


5  n 


l?i 


4;2 

90 

9i 


125i 

Tramways 


7 

44 

70.1 


69 

34.1 
57 
1004 
70l 
95J 

Supply, 

98i° 
104 
6A 
."15 


5  14 
4  15 
,&C. 


11  15 
b  16 
5  14 


St  I  ,V 


t/i':\\y 


lilcc.  Suoply5%  IjlMt.  Dobs. 

C'lns.  Dob.  St 

I  V/,iter&Pow8rS%Bd3. 


•  IP.Co.,6%Pt 


102i 
tnn? 


7  8  U 
4  17  7 
4  19    3 


HETAL  PBICBS. 

Messrs.  J.  B.  Gamham  &  Sons,  132,  Upper  Thames-street,  London,  E.C.,  quote  under 
date  July  14,  the  following  as  the  present  basis  prices  of 


t  Ex  d  ivldmd  or  in  torut 


Feb,  Aug 
Jan,  July 
Jan,  July 
Jan,  July 
Mar,  Sept 


Mar,  Sept 
Mar,  Sept 
Jan,  July 

March 
Jan,  Jly 

Apl.  Oct 

Mar 
Jan,  July. 
Jan,  July 
Aug,  Feb 
Jan.  July 
Mar,  Sep 

Aorii 
Apl,  Oct 
Jan,  July 
Jan,  July 
Feb,  Aug 
May,  Nov 

Sept 
Feb,  Aug 

May 
Jan,  July 
Jan,  July 
Jun,  Dec 
Feb,  Aug 

Jun,  Dec 
Feb,  Aug 
Apl,  Oct 
Apl,  Oct 
Mar,  July 
Jan,  Jly 
May,  Aug 
May,  Aug 
Jun,  Dec 
Jan,  Dec 

Jan,  July 
l3,My,Aug,N 
'b,My,Aug,N 
Ja.Ap.Jly.O 
May,  Nov, 


Ja,Ap,JIy,0 
Ja.My.Jly.O 
Ja.My,Jly,0 

May,  Nov 

Feb,  Aug 
Ja.Ao.Jly.O 
Ja,  My,  Jly 

May;  Nov 
April 
July 

May.  Nov 

May,  Nov 
Mr,Jly,O.Dec 

Jun,  Dec 

M,ay,  Nov. 

Ja,Ap,Jn.0 

Jan,   Jly 

Nov. 

May,  Nov 

AdI,  Oct 

Jan,  July 

Jan,  July 

Apl,  Oct 

Jan,  July 

Jan,  July 

Sp,Dc,Mr,Jn 
=p,Dc,Mr,Jn 
Jii.Apl.Jly.O 
Ja,Ap,Jiy,C 
Apl,  Oct 

Jun,  Dec 

Jan,  July 

Jan,  July 

Jan,  July 

Jan,  July 

Fb.M,Aui;.N 

Ja,Apl,Jly,0 

May 

May,  Nov 

Mar,  Sep 
Feb,  Aug 

Jan,' July 
Fb,M,Aus-,N, 
Mar,  Sep 
Fob,  Aug 
Jun,  Dec 
Fob,  Aug 

Mar.  Sept 
Jun,  Doc 

May,  Nov 
Mar,  Sept 
Ja,Apl,jly,0 
June,  Dec 
Apl,  Oct 
Jan,  July 
Ja,Apl.Jly,0 
Jan,  July 
Msy,  Nov  . 
Jan.  July 
Jan,  July 


New  Metals.  per  lb. 

Solid  Drawn  Brass  Tubes....  „_  14Jd. 

Solid  Drawn  Copper  Tubes  ......  14id. 

Brazed  Copper  Tubes 14ld. 

Brazed  Brass  Tube? :..,„  l&d. 

Brass  Wire , ., „ _  1 4 Id 

CopperWire  ....,..„„  Mid. 

Rolled  Brass ,........_  14td. 

Brass  Sheets  „.._«__  1,51. 


per  ton. 

Antimony ^..^^  £122    0    0 

English  Load ....._     £25    5    0 

Old  MbtalIi  per  ton . 

Clean  Scrap  Copper ~  £76  0  0 

Braziery  Copper  Scrap £71  0  0 

Clean  Scrap  Brass £59  0  0 

Old  Lead    £22  0  0 

Old  Zinc £65  0  0 

i  Hollow  Pewter £120  0  0 

Black  Pewter £35  0  0 

iGunMeUl £64  0  0 


per  ton. 
Copper  Sheets   _..__„_  £110    0    0 

Spelter £105    0    0 

Mr.  A.  Joseph,  Earl-street,  London-road,  Southwark,  London,  S.E.,  quotsi  uuder  date 
July  13,  the  following  prices  of  Scjap  Metals  ; — 

per  ton. 

Old  Lead £21     0    0 

TeaLead £19    0    0 


per  ton. 

Aluminium  Cuttings    ,    £75    0    C 

Clean  Mixed  Brass €53    0    ( 

Clean  Copper £68    0    ( 

Braziery  (iopper £62    0    ( 

Gun  Metal £64    0    ( 


Old  Zinc £62 

Hollow  Pewter £120    0     0 

Shaped  Blacic  Pewter £85    0    0 


Mr.  Joseph  can  supply  solder  at  the  following  prices  per  ton  :  PluraberN  Solder  (in  1 
or  strip),  £75;  Commercial  Tinman's  Solder,  £93 ;  Blowpipe  Solder,  £105, 


ELECTRIC  TRAMWAY  &  RAILWAY  TRAFFIC  RECEIPIS. 


Inc.  or  dec.  | 

(a)        No.ofl 


Aberdeen  Corporation  ... 

Anglo-Argentine 

Ashton-under-Lyne 

Ayr  (Corporation 

Bath  Electric  Trams,  Ltd 
Birkenhead  (Corporation . . 
t  Birmingham  Corporation 
Blackburn  Corporation  . . 
Blackpool  Corporation  . . 
Blackpool  and  Fleatwood 

Bolton  (Corporation 

„  .,  I  Trams 

Bournemouth....  |m,j^ 

Bradford  Corporation  .... 
Brighton  (Corporation  .... 

Bristol  Trams  {bu*^^^, 
Burmah  E.  Trams  &  Ltg. 
Burnley  Corporation   .... 

Burton  (Corporation 

Bury  (Corporation 

Calcu\ta  Tramways  (Co.  . . 

Camborne-Redruth   

Cardiff  (Corporation 

Cork  Electric  Trams  Co.. . 
Coventry  CorpDration  .. 
Croydon  (Corporation  .... 

•Derby  (Corporation 

Dover  (Corporation 

Dublin  &  Lucan  Railway 

Dublin  United 

Dundee  Corporation 

East  Ham  (Council 

Exeter  (Corporation 

Glasgow  (Corporation 

ClossopTrams 

Gloucester  (Corpn 

Halifax (Corpn.  "-[Buses 

Hastings  Elec.  Trams  Co.. 

Huddersfield  (Corpn 

Hull  (Corporation 

llford  Dbtrict  (Council 

Ilkeston  (Corporation 

Ipswich  (Corporation 

lsleofThanet(Co 

Kilmarnock  (Corporation . . 

Lanarkshire  Trams  Co.  .. 

Lancashire  United   

Leeds  Corporation   

Leicester  Corporation 

Leith  (Corporation  

Lincoln  (Corporation 

Liverpool  (Corporation    . . 

UandudnoStColwynBayR 

London  County  Council  .. 

Lowestoft  (Corporation  . . . 

M  liidstone  (Corporation . . . 

Manchester  Corporation  .. 

Nelson  Corporation 

Newcastlc-on-Tyne  (Corpn. 

Newport  (Mon.)  (Corpn.. . . 
Northampton  (Corporation 
Nottingham  Corporation 

Oldham  Corporation 

Portsmouth  C<jrporatlon . . 

Preston  (Corporation 

R"chdalo 

Rotherhani  Corporation  . . 
Salford  (Corporation 

tShe  (field  (Corporation 

Southampton  (Corpn 

Southend  (Corporation . . .  • 

South  Shields   

St'lyb'dgc,Hydc,S«.,Jt.  B, 
Sunderland  (Corporation  . . 

Sunderland  District     

Swindon  Corporation  . .  •  ■ 

Tyneside  Tram  (Co 

Wallasey  (Corporation  . . . , 

WalsalKCorporation 

W.ilthamstow 

Warrmgton  (Corporation. . 
w..5t  Ham  (Corporation . . , 
V/ii;aii  Cori»rotion  .... 
Wolverhampton  corpn.. 
Ynrk.shlri'W.R.  Trams 


June 
July 


52.553 
452 
487 

l',449 

K,257 

1,193 

1.932 

1.108 

2,786 

2,085 

37 

6,596 

1.148 

4,905 

5.197 

k4,770 

1,700 

317 

1,403 

ii  70,532 

139 

2,727 


190 
6,421 
1.429 
1,397 

408 
21.700 

125 


1.028 

2.629 

2.902 

726 


175 

2,114 

2,020 

8.863 

3,045 

825 

138 

14,393 

418 

44,534 

203 

244 

17,824 

228 

6,484 

875 

784 

4,499 

2,406 


1,683 
1,158 
5.2<K 


208 

1.130 

397 


112 
833 

2 


-  1,094 

-  23 
-1-  9 

-  1.006 


4(3|| 


3,324 
1.609 
1,119 

1,680 


1,386,244 
7,243 
3,108 

19,892 
176,740 
19,594 
19,533 
13,950 
39,124 
29,365 
341 
-  89,786 
15,615 
124,491 
126,064 

38,i09 
4,191 
20,411 
R  1,788,488 
3,661 
36.299 
13,223 
14,088 


190 

163,147 

10,331 

19,305 

5,476 

129,301 

3.324 

4.678 

31.877 

705 

22,953 

39,417 

•44,266 

9,622 

1,814 

7,613 

13,402 

I,3b7 

50,235 

45,403 

130,534 

81,121 

6,405 

2,006 

343,021 

8,483 

530.397 

6,736 

3,U2 

262,548 

2.832 

90,550 

11.307 

10.947 

53,434 

36  129 


+  779 

+  2.094 

-  1.071 

-  5.853 

-  3,110 

-  3,549 

-  305 

-  23 
+  1,521 

-  1,330 

-  1,930 
-t-  22.591 

-  r46,589 

-  1,632 

-  333 

-  670 

-  r85,559 

-  129 

-  3,342 

-  234 
+  1,269 


25,315 
15.660 
77,772 


21,519 
19,812 
2,796 
15,111 
18,550 
19,281 
13,678 

44,399 
21,790 
15,437 

43,223 


2.926 

629 

17,735 

3e 

98 
980 
38E 

+    10.55 


43' 

1.0S> 
1,83: 


(a)  Those  comparisons  are  1 
T  locludftt  ^mnihuso*.  %r 
1  Plus  2  days. 


I  the  corrospondlnj  period  last  year,      •  Partly  eloclrlcal. 
i  Minus  2  days.  I  Minus  3  dart  II  Plus  3  days, 

••  Compared  with  one  vMk  moro  last  year. 
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M^O  TS  S. 


The  Coal  Strike. 

We  venture  to  think  that  the  lamentable  coal  strike 
which  the  past  week  has  witiiessed  in  South  Wales  would 
not  have  been  possible  hi  any  other  country.  Fortu- 
nately it  has  now  come  to  an  end,  but  there  has  been  no 
credit  gamed  by  the  course  of  events.  On  the  part  of  the 
men  the  strike  has  been  nothing  short  of  treason  against  the 
State,  and  on  the  part  of  the  Governpient  there  has  been  a 
lamentable  want  of  foresight.  Rightly  or  wrongly,  the 
men  have  considered  that  their  labour  was  beuig  exploited 
for  the  benefit  of  capital,  and  that  the  lever  of  patriotism 
was  being  used  to  mduce  them  to  work  under  financial  con- 
ditions which,  although  good  from  their  pohit  of  view  under 
peace  conditions,  were  not  sufficiently  good  at  the  present 
time  with  coal  at  what  appeared  to  be  an  hitiated  price.  We 
do  not  suppose  that  any  feeling  of  mjustice  is  calculated  to 
give  trouble  mere  readily  than  the  idea  which  we  have  just 
described.  That  beuig  so,  and  considering  the  fact  that 
such  ideas  are  by  no  means  new,  the  Government  should 
have  faced  the  position  long  ago,  and  should  have  limited 
the  price  of  coal  at  an  early  date  to  a  reasonable  figure.  This 
has  not  been  done,  and  only  now  are  preliminary  steps  being 
taken  in  thi^  c.irection.  It  is  useless  to  wait  until  such 
feelings  produce  their  inevitable  result  and  lead  to  compli- 
cations which  may  have  terrible  consequences.  Let  the 
Government  act  promptly  and  with  a  strong  haiui  between 
■capital  and  labour,  for  the  present  time  is  I'ot  one  forhalf- 
mea.sures.  ■ 


Dielectric  Losses. 

In  searching  the  literature  one  at  once  realises  that  few 
extended  researches  have  been  conducted  along  the  line  of 
dielectric  losses.  The  most  notable  ones  have  been  carried  out 
during  the  past  few  years  by  R.ayner,  by  Paterson,  Rayner 
and  KiNNEs,  and  by  Fleming  and  Dyke.  The  latter  made 
use  of  the  bridge  method,  while  the  two  former  made  use 
of  the  electrostatic  wattmeter.  Both  of  these  methods 
have  the  disadvantage  of  being  limited  in  the  voltage  at 
which  they  can  be  used,  and  the  electrostatic  wattmeter  is  a 
troublesome  instrument  with  which  to  work.  As  far  as  we 
are  aware.  Prof.  Ryan  first  suggested  the  use  of  the 
cathode  ray  tube  for  the  purpose  of  measuring  small  losses 
at  very  high  voltages,  and  showed  how  it  could  be  used  by 
giving  a  number  of  examples  of  measurements  made  with 
the  instrument.  Before  the  American  Institute  of  Elec- 
trical Engineers  Mr.  J.  P.  Minton  recently  read  a  Paper  on 
"  An  Investigation  of  Dielectric  Losses  with  the  Cathode 
Ray  Tube."  To  Minton  credit  is  due  for  the  development 
of  the  cijdograph,  which  is  the  name  given  to  the  cathode 
ray  tube  wattmeter.  It  seems  to  be  a  satisfactory  appa- 
ratus for  the  measurement  of  dielectric  losses  up  to  almost 
any  desired  voltage,  from  very  small  to  large  losses,  and 
from  low  to  high  frequencies.  The  application  of  the 
cyclograph  to  this  work,  its  development,  some  of  the  re- 
sults obtained  with  it,  and  a  st\idy  of  dielectric  losses  made 
possible  by  its  use,  are  embodied  in  the  Paper ;  and  the 
results  and  information  ably  set  forth  by  the  author  may  be 
considered  as  ojiening  up  a  new  avenue  for  insulation 
research  for  both  tiie  electrical  engineer  and  the  scientist. 

Senseless  Obstruction. 

At  the  Congress  of  the  Tramways  and  Light  Railways 
Association  last  week  Mr.  JaiMes  Devonshire  described 
one  of  those  senseless  cases  of  obstruction  to  private  enter- 
prise which  unfortunately  occur  only  too  frequently  in  this 
country.  The  networks  of  the  London  United  Tramways 
and  the  Metropolitan  Electric  Tramways  at  one  ])ohit  come 
very  near  together,  and  it  was  thought  that  there  woidd  be  a 
considerable  advantage  in  having  a  physical  connection, so 
that  through  running  might  be  ado])ted.  Permission  was, 
therefore,  sought  to  this  end  from  the  local  authority  con- 
cerned. The  latter  saw  an  opportunity  of  making  money, 
and  therefore  fixed  an  exorbitant  sum  for  street  improve- 
ments. The  sum  was,  in  fact,  so  exorbitant  that  the  com- 
panies decided  to  give  uj)  the  idea.  Recently  the  matter 
has  been  revived,  because  the  London  United  Tramways  Co. 
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have  handed  over  their  repair  shops  to  the  Munitions 
Department,  and  have  arranged  that  all  their  repairs  shall 
be  carried  out  in  the  shops  of  the  Metropolitan  Electric 
Tramways.  Ob\'ioiisly,  such  an  arrangement  would  be 
materially  hampered  if  the  cars  could  not  be  rim  from  one 
network  to  the  other.  Consequently  the  Board  of  Trade 
was  asked  to  use  its  good  offices  with  the  local  authority  in 
order  to  obtain  the  desired  connection  ;  and  this  permission 
has  now  been  granted,  but  it  has  been  coupled  with  the 
stipulation  that  no  passengers  are  to  be  carried  on  the  con- 
necting link  !  We  are  tempted  to  ask  whether  this  stipula- 
tion is  to  the  advantage  of  the  general  public,  more  particu- 
larly if  would-be  passengers  are  lumiition  workers.  And 
is  it  not  time  that  this  short-sighted  policy  was  put  down 
with  a  strong  hand  '.• 


The  Case  of  Tunbridge  Wells. 

The  same  sort  of  spirit  is  to  be  foiuid  elsewhere.  For 
example,  the  Corporation  of  Tunbridge  Wells  recently 
applied  for  a  provisional  order  to  extend  their  area  of  supply 
so  as  to  include  certam  outlying  districts.  The  Corporation 
obtained  the  consent  of  the  Southborough  Council,  one  of 
the  authorities  concerned,  but  failed  to  obtain  consent  in 
three  other  cases.  Finally,  they  appealed  to  the  Board  of 
Trade.  As  a  final  result  certain  districts  have  been  admitted 
and  the  Board  has  decided  to  dispense  with  the  consent  of 
Tonbridge  Rural  Council.  The  whole  matter,  of  course,  is 
only  a  local  squabble  of  no  great  importance,  but  the  fact 
remains  that  it  is  characteristic  of  much  that  has  gone  on  ui 
connection  with  electric  lighting.  More  often  than  not, 
there  is  no  question  of  what  will  be  best  in  the  long  run  for 
the  ratepayers  of  any  particular  district,  but  rather  the 
glorification  of  the  parish  pump,  and  the  idea  that  each 
local  authority  will  ui  due  time  have  a  generatmg  station  of 
its  own  which  will  be  a  profitable  uivestment,  and  which 
will  give  some  relief  to  the  rates.  It  is  forgotten  that  the 
user  will  inevitably  find  the  price  which  he  is  charged  for 
energy  from  a  small  concern  higher  than  that  obtained  for 
energy  from  a  large  network.  It  is  just  this  policy  which 
retards  the  general  development  of  electricity  so  nuuh.  and 
which  was  exemplified  in  such  a  striking  manner  recently 
when  the  Bill  of  the  Yorkshire  Electric  Power  Co.  was  with- 
drawn. 


Melting  Points  of  Elements.  -A  table  has  ju.st  been  issued 
by  till'  J3uii-;iuof  Staiuhinls,  Washington, .giving  melting  points 
of  clicmical  tlements  and  al-so  certain  standard  temperatures. 
All  values  have,  as  far  as  possible,  been  reduced  to  the  ther- 
mfidynaniir-  scale.J 

Beit  Fellowships.— The  Trustees  of  the  Beit  Fellowships  for 
fSticutific  Koearcli,  which  were  founded  and  endowed  two 
years  ago  by  Mr.  Otto  Beit,  have  recently  elected  to  fellowships 
Ml.  William  Burgess  Haines,  B.Sc,  "of  Leytonstone  ;  Mr. 
Christopher  K.  Ingold,  B.Sc,  A.R.C.S.,  of  Chiswick  ;  and  Mr. 
Henry  N.  Walsh,  B.E.,  of  Cork.  They  will  carry  on  researches 
at  the  Inipcria!  College  of  Science  and" Technology. 

Paris  "  Metro  "  Results  lor  1914.-  Work  on  the  extensions 
of  the  J'aris  M(;tio])olitan  Railwav  has  been  grcatlv  hindered 
owinfi  to  the  war,  but  the  total  Icnyth  of  the  line  is  now  79  km., 
while  the  ultimate  lcn{;th  will  he  11  km.  more.  The  net  profits 
iJal^^Q-,-^'"^  ^''•''*'  ''"'^'  l'.l2fi.l!)()lr..  as  eoniparcd  with 
1.1,»17,870  for  l!)13,the  war,  of  couisc,  a^ain  being  the  caust  ; 


and  the  earnings  pei  kilometre  were  142,837  fr.  instead  of 
187,694  fr.  ;  but  accoiding  to  the  report  just  is.^ued  this  is  not 
so  gieat  a  falling  off  as  might  be  expected  fiom  the  fact  that  the 
countr\-  was  so  disturbed  and  tlie  service  had  to  be  reduced. 

Electric  Welding  of  Platinum  Contacts.— A  process  has 
now  been  perfected  for  welding  platinum  contacts  on  to 
springs,  thus  saving  the  amount  of  platinum  used.  The  pro- 
cess is  facilitated  and  the  welding  current  reduced  by  having  a 
thin  coating  of  copper  plate  on  the  platinum.  The  welding 
machine  is  automatic,  and  takes  a  strip  of  platinum  sheet 
0-005  in.  thick  and  0-11.5  in.  wide,  or  a  coil  of  platinum  wire, 
according  to  whether  a  flat  or  pointed  contact  is  required.  The 
strip  of  wire  is  fed  to  the  clamping  device,  which  cuts  ofi  the 
proper-sized  piece,  deposits  it  on  the  spring  and  holds  it  in 
position  during  welding.  The  welded  contact  is  flattened  or 
pointed  by  a  die  as  it  leaves  the  machine. 

Mobilisation  of  Invention. — On  Friday,  16th  inst.,  a  con- 
ference was  held  at  King's  College,  London,  to  discuss  the  best 
method  of  testing  scientific  ideas  for  militaryjpurposes.  Prof. 
Geddes,  in  the  chair,  said  that  a  Government  oiganisation  was 
needed  in  which  experiments  eoidd  proceed  apart  from  the 
conditions  of  tense  acti^dty  that  characterised  the  present  work 
of  the  War  Office.  Mr.  Denniss,  M.P.,  said  that  neither  the 
committees  set  up  by  the  War  Of&ce  nor  the  advisory  com- 
mittees of  the  Royal  Society  could  be  occupied  with  sifting  out 
crude  ideas,  for  which  puipose  he  proposed  a  National  Inven- 
tions Association,  consisting  of  scientific  men.  Mr.  Cloudesley 
Breieton,  speaking  for  Dr.  Clay,  Principal  of  the  Northern 
Poh-technic,  who  was  unable  to  attend,  outlined  a  scheme  for 
such  a  body.  Mr.  Jerome  Dyer  said  that  he  and  others  had 
submitted  an  identical  scheme  to  the  departments  and  Minis- 
ters. He  had  been  informed,  however,  that  nothing  coidd  be 
done,  as  the  Admiralty  was  organising  a  committee  for  mven- 
tions  and  the  War  Office  purposed  doing  so.  The  conference 
was  adjourned,  but  Prof.  Geddes  invited  suggestions,  which 
should  be  addressed  to  the  Secretary,  Mobilisation  of  Science 
and  Inventions  Conference,  King's  College. 

Personnel  of  the  Inventions  Board.— The  complete  arrange- 
ments for  the  organisation  of  the  Inventions  Board  established 
to  assist  the  Admiralty  have  now  been  made.  The  Board  will 
comprise  :  (a)  A  Central  Committee  ;  (b)  a  Panel  of  Consultants 
composed  cf  scientific  experts  who  will  advise  the  main  Com- 
mittee on  questions  refened  to  them.  The  Central  Committee 
will  consist  of  Loid  Fisher  of  fvilverstone,  G.C.B.,  O.M.  (Presi- 
dent), Sir  J.  J.  Thomson,  O.M..  F.R.S.,  the  Hon.  Sir  C.  A.  Par- 
sons, K.C.B.,  F.R.S.,  auc]  Dr.  G.  T.  Beilby,  F.R.S.  The  Con- 
sulting Panel  will  comprise  the  following  list,  which  will  be 
added  to  ficm  tim^  to  time  as  necessary  : — 

Prof.  H.  B.  Baker.  F.R.S.  Prof.  Bertram  Hopkinson,  F.R.S. 

Prof.  W.  (i.  Bragg,  F.R..S.  Sir  Oliver  Lodae.  F.R,S. 

Prof.  H.  ('.  H.  Carpenter.  Prof.  W.  .1.  Pope.  F.R.S. 

Sir  William  Crookes.O.M..  F.R.S.  '       SirErm>st  Rutherford.  F.R.S. 

W.  Duddell,  F.R.S.  G.  Gerald  Stonev,  F.R.S. 

Prof.  Percy  Frankland.  F.R.S.  Prof,  the  Hon.  R. .1.  Strutt,  F.R.S. 

The  Board  is  acccmmodated  temporai-ily  in  the  Whitehall 
Rooms,  Hotel  Metropole,  Whitehall-place,  S.W.,  but  at  an 
early  date  (which  will  be  announced  in  due  cour.se)  it  will  be 
transferred  to  permanent  offices  at  Victory  House,  Cockspur- 
street,  S.AV.  Communications  should  be  addressed  to  the 
Secret.ary,  Board  of  Invention  and  Research.  According  to 
"  The  Times,"  the  Board  is  already  at  work. 

"Telenews  "  Signs.— Striking  new  advertising  eh  vices  have 
recently  been  installed  at  three  LemeUm  railway  termini — 
Victoria,  London  Bridge  and  Broad-stre 't.  They  are  erected 
by  Telenews  Limited,  and  the  apparatus  is  the  joint  invention  ? 
of  Mr.  J.  A.  Powell  and  Mr.  A.  B.  D.  Lang.  On  a  screen  placed 
high  up  in  a  prominent  ])osition  the  shadow  of  a  pen  is  seen  to 
write  remarks  or  draw  sketches  in  e>bnlience  to  the  movements 
of  the  hand  of  an  oj)erator  seated  near  the  lantern.  This  is 
effected  by  employing  in  the  ])laec  of  a  lantern  slide  a  sheet  of 
a  special  jn-eparation  called  Zilkaloid.  wliieh  is  ])erfei'tly  trans- 
jiarent  and  colourless  though  no  more  inflanmiable  than  paper,  j 
Against  this  rests  a  pen,  held  by  two  arms  connected  l)y  a 
system  of  levers  and  pulleys  with  two  fine  wires  that  transmit 
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motion  from  a  similar  system  moved  by  the  operator's  pencil. 
At  any  moment  the  pen  can  he  lifted  off  the  sheet  b}'  a  eross- 
arm  worked  by  an  electromagnet.  The  ""  Zilkaloid  "  is  in  the 
form  of  a  long  strip,  a  section  of  which  is  rolled  up  after  each 
sketch  has  been  completed,  so  as  to  have  a  clear  space  for  the 
next.  In  order  to  make  the  screi?n  luminou'?  bv  daylight,  a 
veiy  powerful  arc  is  employed  for  the  lantern.  The  largest 
set  i.<?  at  Victoria  Station,  where  a  motor  generator  is  employed 
to  convert  from  460  volts  to  120.  The  screen  there  is  12  ft. 
square,  and  the  current  taken  is  120  amperes  in  the  davtime 
or  70  to  80  at  night. 

Series-connectetl  Indicator  Lamps.—  In  the  "  Elektrotech- 
nische  Zeitsrlirift  "  Dr.  I..  Bloch  draws  attention  to  the  cer- 
tainty obtained  by  using  series-connected  signal  lamps  for 
lighting,  heating,  cooking  and  other  circuits.  As  a  result  of 
his  suggestions,  metal  filament  lamps  have  been  designed  and 
made  by  the  AUgemeine  Elektricitats  Gesellschaft,  which  take 
about  one  volt  only,  with  a  considerable  range  of  current,  e.g., 
0-1:  to  0-6  ampere,  and  are  so  made  that,  within  that  range, 
variations- of  current  can  be  detected  by  the  variation  in  the 
brightness  of  the  lamp.  Thus,  in  addition  to  indicating 
whether  current  is  passing  through  the  circuit  in  which  they 
are  connected,  they  roughly  indicate  the  amount  of  such 
cm-rent.  This  is  extremely  useful  in  many  cases.  The  follow- 
ing are  the  10  ranges  in  which  these  lamps  are  made,  viz.,  04 
to  0-6A,  0-6  to  0-85A,  0-8.5  to  1-2.5A,  1-25  to  1-7A.  1-7  to  2-5A, 
2-.5  to  3-.5A,  3-5  to  .5A.  5  to  7 A,  7  to  9A.  and  9  to  12A.  They 
have  a  life  of  considerably  more  than  1,000  hours. 

A  3,C00-volt  Continuous  Current  Electric  Railway. — 
According  to  the  "  General  Electric  Review."  the  plans  are 
now  completed  for  the  electrification  of  the  first  portion  of  the 
Chicago,  Milwaukee  and  St.  Paul  Railway.  Eventually  a 
length  of  440  miles  from  Harlowton,  Montana,  to  Avery,  Idaho, 
will  be  electrified  and  should  be  in  operation  bv  the  beginning 
of  1918.  Three-phase  power  at  100,000  volts  and  60  cycles 
will  be  supplied  by  the  Montana  Power  Company  and  con- 
verted at  the  sub-stations  to  continuous  current  at  3,000  volts 
for  the  line.  This  is  the  highest  voltage  that  has  yet  been  used 
for  continuous  current  electric  traction,  and  it  allows  the  sub- 
stations to  be  spaced  about  3-5  miles  apart.  An  overhead  twin- 
conductor  catenary  system  will  be  employed,  with  two  4/0 
trolley  wires  side  by  side.  The  locomotives,  which  will  weigh 
about  260  tons,  will  have  a  continuous  rating  of  3,000  H.P., 
which  is  more  than  that  of  any  existing  steam  or  electric  loco- 
motive. Eight  375  H.P.  niotors  will  be  used,  each  driving  a 
separate  axle.  Regenerative  breaking  will  he  embodied  in  the 
control  arrangements,  and  is  to  be  of  sufficient  power  to  hold 
back  a  train  on  down  grades,  so  that  the  air  brakes  need  only 
be  used  in  case  of  emergency. 

A  2,4C0-volt  Third-rail  Line  in  America.—  The  cities  of 
Grand  Rapids.  Kalainazoo  and  B?,tth-  Creek,  in  the  United 
States,  are  now  connected  by  a  high-speed  electric  railway, 
which  is  unique  in  that  it  is  the  first  2,400-volt  lint  built  to  work 
on  continuous  current  collected  from  a  third-rail.  It  is 
operated  by  the  Michigan  Railway.  The  Kalamazoo-Grand 
Rapids  section  has  been  built  for  speeds  up  to  90  miles  per 
hour.  At  present  this  50-mile  .stretch  is  covered  in  1  hour  and 
10  minutes  by  the  fa.stest  cars,  which  run  singly.  Tiie  "  Electric 
Railway  Journal  "  has  recently  given  a  desciiption  of  the  line. 
The  third-rail  is  an  80  lb.  A.S.C.E.  section  low-carbon  rail, 
placed  .32  in.  outside  the  running  rails.  At  certain  places, 
however,  overhead  catenary  construction  is  used  with  a  No.  0000 
trolley  wire,  the  cars  being  equipped  for  both  systems.  The 
fastest  '"  FlycT  "  cars  are  of  69  ft.  overall  length,  and  seat  .52 
pas-iengers.  Luggage  is  also  carried,  and  there  is  an  observa- 
tion compartment  in  which  the  windows  reach  almost  to  the 
floor  to  give  a  clear  view  from  eveiy  seat.  Four  (Jeneral 
Electric  1,200-volt  motors  of  140  H.P.  are  used,  woiking  two  in 
series.  The  cars  are  of  all-steel  construction,  no  wood  of  any 
kind  being  used.  The  slower  local  cars  are  run  in  pair.s.  on{(  of 
which  is  a  trailer,  and  the  other  fitted  with  1 15  ii.p.  VVcstin«- 
house  inteqiolc  motors.  The  ventilation  is  .supplied  by  a 
Sirrocco  blower  dischargini;  fresh  air  over  tin  hot-watei  pipes 
under  the  seats. 


Current  Topics, 

Subjects  of  current  interest  dealt  with  in  this  issue  include 
the  following  : — 

Mr.  A.  Press  contributes  an  ?jrticle  on  "  Iron  Lcsses  in  a  Trp.iis- 
former  Plate  "'  (p.  585). 

We  publish  an  article  on  "  The  Electric  Crane  Applied  to  the 
Hgjidlmg  of  Coal  and  Ore,"  by  Mi-.  H.  H.  Broughton  (p.  575).  The 
same  subject  is  dealt  with  editorially  in  our  Leading  Article  (p.  588). 

A  report  is  given  of  the  Amiual  Congress  of  the  Tramwaj-s  and 
Light  Railways  Associa^tion  (p.  590). 

An  abstract  of  Mr.  W.  H.  L.  Watson's  Paper  on  "  Battery  Vehicles 
as  an  Adjunct  to  Tramways  "  appears  on  p.  591. 

An  abstract  is  given  of  a,  Paper  by  Mr.  .John  P.  Minton  on  -  .\n 
Investigation  of  Dielectric  Losses  with  the  Cathode  Ray  Tube  '" 
(p.  579). 

We  also  give  a  full  abstract  of  a  Paper  by  Mr.  Lum  Bradlej-  on 
-'  Practical  Applications  of  Electrical  Precipitation  and  Progress  of 
the  Research  Corporation  ''  (p.  582). 

Legal. — Mr.  Justice  Joyce's  judgment  in  the  action  brought  by  the 
Osram  Lamp  Works  against  Pope's  Electric  Lamp  Co.  is  reported 
(p.  595). 

Companies'  Meeting.s  and  Reports. — Meetings  of  British  Dye.'-', 
Kalgoorlie  Electric  Tramways,  Mond  Xickel  Co.,  Welsbach  Light 
Co.  and  Western  Union  Telegraph  Co.  are  reported,  andthe  director.s' 
reports  abstracted  include  those  of  Davej-.  Paxman  &  Co.,  Deutsch 
Uberseeische  Elektricitats  Ciesellschaft,  Electric  &  General  Invest- 
ment Co.,  Marconi's  Wireless  Telegraph  Co.  and  J.  Stone  &  Co. 
(p.  60(i). 

OBITUARY. 


Henry  Alexander  Mavor. — We  regret  to  record  the  death  of 
Mr.  Henry  A.  Mavor,  whose  death  took  place  at  Mauchline,  Ayrshire, 
on  the  16th  inst.  Mr.  Mavor,  who  was  the  fourth  son  of  the  late 
Rev.  James  Mavor,  M.A.,  was  educated  at  St.  Matthew's  School  and 
at  the  University  of  Glasgow.  He  was  born  at  Stranraer  in  1858. 
After  a  commercial  training  he  became  associated  with  Mr.  R.  E. 
Crompton  in  the  year  1879  m  the  application  of  electricity  to  lighting 
purposes.  A  few  years  later  he  founded  the  tirra  now  known  as 
Me.ssr.'--.  Mavor  &  Coulson  (Ltd.),  and  in  the  early  days  of  the  industry 
he  carried  out  much  pioneer  work.  It  was  to  the  etUerprisc  of  Mr. 
Mavor  that  Scotland  owed  its  first  j)ublic  supply  of  ilcctricity,  and 
the  generating  stations  of  hLs  company,  which  were  taken  over  by  the 
Corporation  of  Glasgow,  were  the  nucleus  from  which  have  grown 
the  gigantic  business  of  the  city's  electric  light  and  pow^jr  supply. 
Mr.  Mavor's  scheme  for  a  large  power  station  on  tlie  bank  of  the 
canal  at  Port  Dtmdas,  and  the  transmission  of  the  power  by  high -power 
tension  electric  current  to  sub-stations  is  the  line  of  devcli)|iiuciit 
which  has  in  fact  been  followed,  although  at  the  time  it  was  (IIm  r.l.d 
in  favour  of  the  smce  abandoned  power  station  in  Watcrloo-st  r(  ci. 

After  the  acquisition  by  the  Corporation  of  the  supply  bibiuess, 
Mr.  Mavor  directed  his  energies  and  his  original  and  inventive 
resources  to  the  design  and  manufacture  of  electrical  macliinery, 
and  his  firm  has  been  in  the  front  rank  throughout  tlie  streiuious 
history  of  electrical  development  during  the  last  25  years.  The 
latest  important  work  which  engaged  Mr.  Mavor's  attention  was  the 
problem  of  electrical  pro)iulsion  of  ships,  and  many  pa:ents  on  this 
subject  are  evidence  of  his  inventive  feriility.  His  experimental 
work  on  a  ]>ractical  scale  incliuhs  the  et|uii)mcnt  of  a  vessel  of  2,000 
tons  with  electric  propulsion.  The  value  of  his  work  in  this  connec- 
tion has  had  wide  recognition  both  from  electrical  engineers  and 
from  naval  architects,  and  his  last  two  visits  to  AmiTica  were  made 
in  the  capacity  of  consultant  to  the  company  which  (Tjuip[)ed  the 
United  Stales  navj-  collier  "-Jupiter,"  a  vessel  of  12,000  tons,  with 
electric  propulsion.  As  the  result  of  the  success  of  the  --  .lupiter,'  a 
further  notable  step  has  recently  been  annoum-ed  in  the  placing  of  a 
contract  with  the  same  company  for  the  electric  imichinery  for 
driving  the  new  30,000-ton  battleship  "California"  for  the  United 
States  Xuvj-. 

Mr.  Mayor's  membership  of  the  Institution  of  Civil  Kugineers  and 
of  the  Institution  of  Klectrieal  Kngineers  and  of  many  other  scien- 
tilic  societies,  and  the  long  series  of  Papers  contributed  to  their 
transactions  show  the  varied  and  active  character  of  his  seientilic  and 
technical  interests.  As  a  (iovernor  of  the  Hoyal  Technical  College 
of  (ilo-sgow,  chairman  of  the  (llasgow  Branch  of  the  liiiai'd  of  Trade 
Committee  on  .luvenili-  KmploymeiU,  chairman  of  a  branch  of  the 
Charily  Organi.sation  (Society,  mcndier  of  the  Executive  of  the  Engi- 
neering Employers'  Federation,  and  in  other  spheres  Mr.  Mavor 
found  scope  for  his  organising  capacity,  and  for  his  deep  interest  in 
educational   and  social   problems.     His   relationship   with   his  em- 
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ployes  was  except ioiially  cordial,  and  among  those  with  whom  he 
came  into  personal  contact  his  loss  will  be  that  of  a  valued  friend. 
Endowed  with  a  singularly  alert  and  penetrating  intellect,  and  wish  a 
gentle,  sympathetic  and  generous  nature,  Jlr.  Mavor  attracted  to 
himself  a  very  wide  circle  of  friends.  To  them  he  was  known  as  a 
man  of  versatile  talents,  broad  culture  and  refined  tastes,  with  an 
extensive  knowledge  and  fine  appreciation  of  literature,  music  and 
art.  A  skilful  and  facile  draughtsman  he  found  recreation  in  sketch- 
ing, in  painting  and  in  modelling,  and  dainty  examples  of  his  artis'ic 
work  are  treasured  by  some  of  his  more  intima'.e  friends. 

3Ir.  Mavor  is  survived  by  his  wife  and  thiee  sons.  All  his  sons  are 
in  the  service  of  their  country  at  the  present  time.  One  is  a  lieu- 
tenant in  the  6th  Battalion  of  the  Highland  Light  Infantry  at  th" 
Dardanelles,  another  is  r.  lieutenant  in  the  B.A.M.C.  in  Flanders,  and 
the  third  is  a  major  in  the  Royal  Engineers  on  hoire  service. 

The  funeral  took  i  lace  last  Monday.  Among  those  present  wei-e 
Major  Mavor,  ^Ir.  .Sam  Mavor,  Prof.  Andrew  Gray,  Prof.  Henderson. 
Prof.  Gibson,  and  many  others. 

Killed  in  Action. — We  regret  to  record  the  dea'h  of  Lieut. 
Cuthbert  Hartnell,  of  the  lst-8th  West  Yorkshire  Regiment  (Leeds 
Rifles),  who  has  been  killed  at  the  front.  He  was  r,  director  of  the 
firm  of  Wilson,  Hartnell  &  Co.,  electrical  engineers,  Leeds,  of  which 
his  father  was  the  head.  He  received  his  commission  in  1911.  after 
being  in  the  Officers'  Training  Corps  of  the  Leeds  University,  where 
he  received  his  technical  training.  He  was  only  27  years  of  age  at 
the  time  of  his  death. 

We  regret  also  to  record  the  death  of  Lieut.  G.  J.  O.  Bull,  who 
was  a  pupil  in  the  works  of  the  British  Westinghouse  Co.  at  the 
outbreak  of  war. 

PERSONAL. 


Mr.  Horace  Boot,  M.I.Mech.E.,  M.LE.E.,  was  married  to  Miss 
Mabel  Baker  at  St.  Margaret's  Church,  Westminster,  on  Wednesday. 

T>T.  Robert  Robinson,  of  the  University  of  Sydney,  has  been 
appointed  to  the  chair  of  organic  chemistry  in  the  University  of 
Liverpool. 

Mr.  George  G.  L.  Preece,  who  for  some  years  has  been  in  charge  of 
the  Manchester  office  of  Messrs.  Bruce  Peebles  &  Co.  (Ltd.),  has 
temporarily  left  that  company's  employment  owing  to  his  having 
accepted  a  commission  in  the  Lancashire  Fusiliers.  During  his 
absence  Mr.  E.  W.  Browne,  the  company's  representative  in  Bir- 
mingham, will  act  as  manager  in  Manchester. 


APPOINTMENTS  VACANT. 


An  assistant  lecturer  and  demonstrator,  ineligible  for  military 
service,  will  be  required  in  the  engineeiing  department  of  the  Borough 
Polytechnic  Institute,  London,  S.E.,  in  September.  Comnuiniug 
salary  £130,  rising  to  £150.     Applications  by  Aug.  9. 

A  switchboaid  attendant  is  required.  Wages  35s.  jier  week,  plus 
3s.  war  bonus.     <S'ee  adverlisement. 

An  assistant  is  wanted  for  electric  testing  department  of  large 
cable  factory.     See  advertisement. 

A  meter  tester  is  required  for  the  period  of  the  war.  Salary  about 
£2  per  week  or  according  to  experience.     See  (i>lverli«emeiit. 

Stretford  Coimeil  require  a  shift  engineer.  Salary  £2.  Partic  ulaiv. 
from  the  Resident  Engineer,  Electricity  Station,  Stretford. 

Gloucester  Electricity  department  requke  a  charge  engineer  aid 
a  awitchboard  attendant.  Salaries  408.  and  258.  a  week  respectively. 
Applications  by  July  31. 

An  electric  supply  company  advertise  for  a  junior  for  tliiir  iiu'((  r 
test  room. 

The  Municipal  Council  of  Sydney  (X.S.W.)  invite  applications  for 
the  position  of  de|)uty  general  manager  of  the  electricity  supjily 
department.  Salary  £G50,  rising  to  £700  per  annum.  .Vpijlicalions 
to  the    town    clerk  (Mr.   Thos.    H.  Xcsbitt),  by  Sept.   I;i. 


INSTITUTIONS  AND  SOCIETIES. 


to  determine  whether  there  exists  Mutual  Induction  between  Masses," 
by  Prof.  Miles  Walker,  M.A.  ;  "  The  Eddy  Current  Losses  in  the  End 
Plates  of  Large  Turbo-Generators,"  by  Prof.  Miles  Walker,  M.A.  ;      , 
""  Electric  Oscillations  in  Coupled  Circuits — a  Class  of  Particular     ' 
Cases,"  by  Dr.  W.  Eccles  a,nd  Mr.  A.  J.  Makower,  M.A. ;  '"  Exposure     ! 
Tests  on  some  Metals  and  Alloys,"  by  Prcf.  Ernest  WOson  ;    "  The 
Capacity  of  Aerials  of  the  Umbrella  Type,"  by  Prof.  G.  W.  O.  Howe  ; 
"  The   Calculation   of  the  Effect   of  Masts  and   Buildings   on  the 
Capaoilyof  Aerials,"  bj- Prof.  G.  W.  O.  Howe. 


Programme  of  British  Association's  Meeting.— Among  ilie  Papers 

to  be  ri;iil  before  Si  it  ion  < '.  of  I  lir  Urilisli  .V.ssorial  ion  at  the  annual 
Mieeling  to  be  held  Ibis  year  ill  Mitiiclieslcr  are  the  following  :  "  The 
Thermal  KfTitiemy  of  a  Gas  Engine."  by  Profs.  Askawa  and  I'etavrl, 
F.H.S.  ;  "  Thi-  Mechanical  Kngineering  Department  of  the  Miin 
cluster  School  of  Technology,"  by  Prof.  A.  B.  Field  ;  '  'J'hc  ll(^aliiig 
of  Iron  wlii-n  MiiuiielJMd  at  very  High  Fiequencics."  by  Mr.  X.  W. 
MiLiiehlan,  H..Sr.  ;  "The  Apparent  S|iceilic  Heats  in  Gascons 
KxplooionM,"  by  Prof.  \V.  M.  Thornton.  D.Se.  :   "  Some  E.xpiriminls 


EDUCATIONAL  NOTES. 


University  of  Manchester. — In  the  Faculty  of  Science  complete- 
courtes  of  ttuely  (extending  over  three  years)  are  arranged  for  the 
LTniversity  Degrees  in  civil,  mechanical  and  electrical  engineering. 
Good  facilities  arc  provided  for  laboratory  and  research  work,  and 
the  electrical  engineering  laboratorv  is  housed  in  a  new  builduig. 
Complete  tfeoretical  and  practical  training  is  given  to  str.denta 
preparing  for  the  higher  positions  in  the  electrical  engineering  pro- 
fession. Partictilars  of  t  lie  courses  can  be  obtained  from  the  Registrar. 
The  new  session  commences  on  Oct.  7. 

Manchester  Municipal  School  of  Technology. — The  1915  session 
will  open  on  Oct.  5,  anel  matriculation  and  entrance  examinations 
will  be  held  in  July  and  September.  Complete  courses  of  instruction 
are  provided  in  mechanical,  electrical  and  sanitary  engineering, 
chemical  and  textile  industries,  architectiu'e,  &c.  Prospectuses, 
giving  complete  particulars  of  the  courses  leading  to  the  Manchester 
University  degrees  in  the  faculty  of  technology  can  be  obtajned  free 
on  application. 

University  of  Birmingham. — The  new  session  commences  on 
Tuesday,  Oct.  5.  At  this  university  there  are  fuU  courses  of  instruc- 
tion in  mechanical,  civil  and  electrical  engineering  The  courses 
extend  over  four  years,  and  students  who  enter  after  matriculation, 
and  pass  successfully  the  examuiaiions  at  the  end  of  each  year  will  be 
entitled  to  the  degree  of  Bachelor  of  Science  in  the  branch  of  engi- 
neering to  which  they  devote  themselves.  There  are  good  facilities 
for  practical  and  research  work.  Syllabus,  giving  particulars  of 
university  legulations,  lecture  and  laboratory  courses,  fees,  &c., 
may  he  obtair.ed  from  the  secretary. 

University  of  Bristol  (Faculty  of  Engineering).~In  the  tinal 
examination  for  tlie  d.'trree  of  B.Sc,  July,  1015,  the  followmg 
obtained  second-class  honours  : — 

S.  Bartlett  (electrical  engineering),  L.  G.  Frise  (mechanical  engineering). 
F.  W.  Keys  (mechanical  engineering).  F.  S.  N.  Sheppard  passed  in  civil 
engineering.  J.  G.  M.  fJevan  anel  K.  C.  Parsons  ih  mechanical  engineering, 
and  K.  (i.  Moody  and  L.  G.  H.  Sarstield  in  electrical  engineering. 

The  following  candidates  passed  the  intermediate  examination  for  the 
B.Sc.  degree  :  H.  K.  Austin,  E.  W.  Bartlett,  E.  S.  Britton,  L.  J.  Clark, 
E.  A.  Cockett,  R.  L.  Coggins,  E.  B.  Cole,  H.  C.  Collis.  W.  E.  S.  Ellis, 
VV.  Hare,  A.  F.  Heinrich,  J.  C;.  Heslop,  H.  E.  Sharp,  W.  J.  Sparkes, 
H.  0.  Vallis. 

In  the  final  examination  for  the  certificate  the  following  passed  :  Civil 
engineering  -.'V.  G.  I-ewis.  M.  H.  Maggs.  Electrical  engineering — R.  J. 
Perry.     Automobile  eiiu'lneerini.'     H.  S.  Crump. 

Those  successful  in  the  intiTineiiiatc  examination  for  the  certificate 
were  H.  K.  Dainsell.  I).  A.  (Jmiyli  and  H.  Vcndoll. 

City  &  Guilds  Technical  College,  Finsbury.    The  day  course-s  at  thl^■ 

college  are  adai)teel  to  the  needs  of  various  stiide'nts,  including  ])upil6 
li'om  sceonelary  schools  aho\e  the  age  of  15  who  deaire  to  reeeivi 
a  practical  and  scientific  traiiiii.g.  and  young  men  who.  having  jire 
viously  served  a  pupilage  or  apjuenticeshi]).  desire  to  go  through  :. 
more    syslematie    training.      I'rogramities  from  the  Ke'gistrar. 

Bradford  Technical  College.— At  this  college  there  aiv  dijiloiui 
ionises  in  civil,  mceliaiiical  and  eleclrical  engineering,  power  gciiei 
liniuMid  transmission.  &e\      Full  courses  are  also  offered  in  all  braneh'e. 
of  the  texlile  iiidnslries,  including  dyeing.      l'r<)s|;ecl uses  post  freeeiii 
application. 


ARRANGEMENTS  FOR  THE  WEEK. 


1 


WEDNESDAY,  July  28th 

l;ll^M,  SiiciKTv  OK  Arts.  . 

I  ::■,()  II. m.     Speiial    War    U'ctuiv   on    '■Field   Telrphones."    hv    .Mi< 
Cliarles    i{.    Darling.    VAX'.,    with    Experiinenlal    lllustraliunsl 
Admission  free  by  lirkcl.  to  be  obtained  nn  iipplieiilion  to  I  lie    j 
Sccrclarv.   at   Ilie   Ollice  of  the  Societv,  .Inlin  stivel,   .Vlclplii. 
!,.m.luii,'\V.C. 


ENOINEERINQ  INSTITUTIONS    VOLUNTEER   TRAINING  CORPS. 
Olliccr  Coininaniling.   Lieut.-Col.  C.  B.  Clay,  \'.D. 
Tlic  following  orders  have  been  issued  for  the  week  ending  July  SlV 
I'llr,  : 

.Moiiiliiy.  Wednesday  and  Friday  :   Drills  6:30  p.m.  and  7:.'iO  p.m. 
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THE  ELECTRIC  CRANE  APPLIED  TO  THE  HANDLING 
OF  COAL  AND  ORE. 

BY   H.    H.    BROUGHTOX. 

Summary. — The  author  points  out  that  none  of  tlie  engineering  firms 
in  this  country  lay  themselves  out  for  the  design  and  construction  of 
electric  crane  and  hoist  equipments  for  the  handling  of  coal  and  ore  in 
considerable  quantity.  He  briefly  deals  with  the  hydraulic  and  electric 
systems  of  power  transmission  for  the  working  of  dock  machinery,  and 
suggests  a  careful  perusal  of  the  Papers  devoted  to  the  description  of 
hyctrauhc  coal  hoists.  The  electric  cranes  u.sed  at  the  ports  on  the  Great 
Lakes  of  America  are  described  in  considerable  detail  and  particulars  are 
given  of  two  equipments,  one  for  handling  coal  and  the  other  for  handling 
ore. 


Notwithstanding  the  fact  that  the  electrically-driveu  crane 
has  asserted  its  superiority  over  every  other  kind  of  crane  in 
every  industry  which  necessitates  a  reliable  and  efficient  crane 
service  for  its  pursuit,  it  is  remarkable  that  practically  none  of 
the  engineering  firms  in  this  country  lay  themselves  out  tor  the 
design  and  construction  of  electric  crane  and  hoist  equipments 
for  the  handling  of  coal,  oie  and  such  like  material  in  consider- 
able quantity. 

Enormous  sums  of  money  have  been  sunk  in  providing 
hydraulic  coal-handling  plants  at  the  home  ports,  and  from 
time  to  time  Papers  devoted  to  the  description  of  these  plants 
have  been  read.  These  Papers  deserve  the  serious  considera- 
tion of  all  engineers  interested  in  the  subject,  for  they  record  the 
progress  which  has  been  made  in  overcoming  the  many  diffi- 
culties inherent  to  the  hydraulic  system  of  power  transmission. 
It  is  only  in  recent  years,  however,  that  the  interest  of  dock  and 
harbour  authorities  has  been  awakened  to  the  possibilities  of 
the  electric  crane  when  applied  to  the  handling  of  coal,  but, 
with  minor  exceptions,  such  interest  seems  to  have  been  more 
of  a  passive  than  of  an  active  kind. 

The  provision  of  a  dozen  pumping  stations  in  a  relatively 
small  area  is  not  engineering,  and  we  most  seriously  hope  that 
in  the  near  future  the  geneiation  of  power,  in  any  shape  or  form, 
in  the  amateurish  way  to  which  many  have  grown  accustom.'d, 
will  be  abolished  in  favour  of  the  rational  system  of  btiying  in 
bulk  from  concerns  in  a  position  to  supply  at  a  low  rate  with 
minimum  waste.  For  the  economical  woi-king  of  a  dock  it  is 
now  generally  recognised  that  merchandise  cranes,  capstans 
and  repair  workshops  should  be  electrically  driven,  and  that 
electricity  must  be  used  for  illuminating  j)urposes.  There  is, 
therefore,  a  very  strong  case  in  favour  of  the  electrification 
either  of  the  whole  or  of  the  greater  part  of  the  machinery. 
Such  electrification  would  secure  maximum  economy  in  woiking 
and  would  entir.'ly  eliminate  the  power  generating  station  fioni 
the  dock  site  or  would  result  in  all  the  geneiating  plant  being 
housed  under  one  roof. 

We  take  it  that  a  dock  load  running  into  many  million  units 
per  annum  would  be  welcomed  by  most  engineers  in  a  position 
to  give  bulk  supply,  and  that  the  load  is  of  the  kind  which  could 
profitably  be  dealt  with  at  a  low  rate.  JIuch  harm  is,  and  has 
been,  done  to  the  electrical  cause  by  a  lot  of  vague  talk  about 
Id.  per  unit  for  power  supply.  Discussiou.s  have  taken  plactJ 
in  which  the  figure  of  Id.  per  unit  has  been  accepted  as  a  soit 
of  irreducible  minimum,  and  facts  and  figures  have  been 
deduced  from  this  which  aie  erioneous  and  misleading.  This 
is  not  the  occasion  to  deal  with  the  cost  of  iK»wer  for  industrial 
purpo.ses,  but  we  venture  to  suggest  that  the  power  people 
should  endeavour  to  educate  their  customers  to  the  fact  that 
they  are  in  a  position  to  supply  power  at  a  maximum  charge  of 
Id.  per  unit  le.ss  discounts. 

From  carjfully-kept  records  it  appears  that  the  absolute  cost 
of  water,  at  750  lb.  per  square  inch,  varies  from  l-Wd.  to  20d. 
per  thousand  gallons  The  former  figure,  which  is  taken  from 
Mr.  -Macaulays  contribution  to  the  di.scussion  on  Mes.srs. 
Baxter  &  Dixon's  Paper  on  "  Electrical  Dock  EcpiiiJment," 
read  before  the  Institution  of  Mechanical  Kntrineers  in  l!»ll,js 
for  a  modern  installation  (at  Newjiorl)  pumping  about  I7M 
million  gallons  per  anmnn.  Including  oal  and  coke  exported 
and  general  imports  and  exports,  the  tonnage  liandled  in  IHHJ 
amounted  to  about  5-8  million,  which  gives  0'363d.  as  the 


average  total  cost  of  energy  per  ton,  including  water  for  locking 
and  all  other  dock  purposes.  At  Swansea  the  average  quantity 
of  water  pumped  diu-ing  the  threj  years  1906-8  was  214  million 
gallons  per  annum,  and  the  average  cost,  including  working 
costs,  capital  charges,  and  admiristration  allowance,  was 
8-22d.  per  1,000  gallons  at  a  pressure  of  750  lb.  per  square  inch. 
The  corresponding  cost  of  electric  energy  .was  0-21d.  per  ton  ot 
coal  shipped  during  the  three  years  1906-8.  Baxtei'  and 
Dixon's  figures  for  the  two  .32-ton  electric  coal  hoists  installed 
at  Eothesay  Dock,  Glasgow,  arc  self-explanatory,  and  the 
following  note  is  taken  from  the  Paper  referred  to  above  : 
■"  The  total  coal  and  other  material  shipped  by  the  two  hoists 
during  12  months  was  .556,419  tons.  The  units  consumed 
duiing  this  period  was  80,164,  and  the  number  of  waggons 
dealt  with  70,604.  During  this  period  as  much  as  23  tons  of 
coal  per  unit  have  been  shipped,  while,  including  all  distri- 
bution losses  and  also  the  power  necessary  for  the  woiking  of 
all  auxiliary  apparatus  on  the  hoist,  including  the  jib-crane, 
adjusting  of  shoot  and  shoot  point,  kc.  the  curr3nt  consumed 
over  the  whole  period  only  averaged  one  unit  per  6-94  tons  of 
coal  shipped.  As  emphasising  the  adverse  conditions  under 
which  the  hoists  are  at  present  working,  it  will  be  noted  that 
70,604  waggons  wera  handled  in  shipping  .556,419  tons  oi  coal, 
or  an  average  of  only  7-88  tons  of  coal  per  waggon." 

Although  these  weie  the  first  electric  coal  hoists  to  be  erected 
in  Great  Britain  the  author  doubts  whether  a  lower  input  has 
ever  been  recorded  by  the  most  modern  hydraulic  hoist  working 
under  full-load  conditions,  and  he  puts  it  to  the  hydraulic? 
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engineers  that  a  modern  32-ton  hoist  work?d  under  the  con- 
ditions set  out  above  would  have  given  a  .sorry  pei'formance 
in  comparison  with  that  obtained  with  the  Glasgow  hoists. 

In  comparing  electric  and  hvdraulic  transmission  systems 
it  is  desirable  to  be  able  quickly  to  conveit  from  one  set  of  units 
to  the  other,  and  the  curve,  Fig.  1,  connecting  the  cost  of  tho 
one  and  the  cost  of  the  other,  has  been  prepared  from  the  weil- 
known  relation  that  1,000  gallons  of  water  at  750  lb.  pressui-e 
per  square  inch  are  equal  to  6-53  Board  of  Trade  units. 

It  js  our  ]>urpose  in  this  article  briefly  to  describe  the  systems 
in  u.se  in  .America  for  the  unloading  of  coal  and  ore.  The  rapid 
advance  of  the  steel  industry  in  tli  •  Tnited  States  is  directly 
traceable  to  the  attention  which  has  been  |)aid  to  the  handling 
of  materials,  and  two  names — Brown  aiai  Hulett — stand  out 
jnominentlv  as  pioneers  in  the  development  of  the  art.  To  tho 
late  .Mr.  A.'  K.  Brown  is  due  the  credit  for  the  design  and  con- 
struction, in  IH.8(J,  of  the  first  mechanical  unloader  to  take  ore 
or  coal  from  tin-  hold  of  a  boat  and  deliver  it  either  into  truclcs 
or  on  to  the  stock  piles  without  rehandling.  Twenty  years 
later  Mr.  G.  H.  Hulett  put  into  operation  th^  automatic  ore 
unloader  which  bears  his  name,  and  which  raised  tlu?  unit  of 
bulk  from  a  shovelful  to  10  tons.  Jn  recent  yeai.s  the  unit  of 
liulk  has  been  further  increased  and  lifting  capacities  of  15  and 
1 7  tons  are  cominem.  The  early  machines  wei-o  all  operated  by 
steam,  and  later  electricity  combined  with  hydraulic  prassuro 
was  tried.     At  the  present  time  neaily  all  the  machines  are 
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electrically  operated  throughout,  and  useis  agree  that  for  this 
service  electricity  is  indispensable  and  stands  unrivalled. 

Apart  from  the  ordinary  types  of  crane  fitted  ^\■ith  grab- 
buckets  the  unloading  equipments  which  have  been  brought 
to  such  a  high  state  of  perfection  by  the  Brown  Hoisting 
Company  aie  of  two  kinds — fast  plants  and  bridge  tramway 
plants. 

A^fast  plant  consists  of  a  number  of  high-speed  movable 
gantry  cranes  having  single  or  double  cantilever  extensions  and 
grab-buckets.  Each  crane  is  mounted  on  a  pier  of  portal  form 
which  spans  two  or  more  railway  tracks.     The  front  cantilever 


grab-bucket  depending  from  a  movable  trolley.  The  trolley 
travels  at  high  speed  along  a  track  extending  from  end  to  end 
of  the  bridge,  and  the  whole  of  the  motions  of  the  crane  are 
controlled  fi'om  a  cab  fLxed  to  the  trolley.  The  bi-idge  spans 
one  or  more  storage  piles,  and  extends  out  over  the  vessel  being 
unloaded  at  the  front  end,  and  over  railway  tracks  at  the  rear 
end.  A  typical  bridge  tramway,  installed  at  the  works  of  the 
Astoria  Light,  Heat  &  Power  Co.,  of  Astoria,  X.Y.,  is  shown 
in  Figs.  2  and  3. 

The  grab-buckets  used  have  capacities  up  to  S  tons  for  coal 
and  up  to  15-20  tons  for  iron  ore.     The  shape  of  the  spades, 


Fig.  2. — Browxhoist  Bridge  Tramway  for  Handling  Coal,  Astoria  Light,  Heat  &  Power  Co.,  N.V. 


extension,  or  apron,  leaching  out  over  the  dock,  is  hinged  in 
order  to  admit  of  its  being  raised  to  clear  a  passing  vessel,  and 
the  back  cantilever  extension  is  of  sufficient  length  to  span 
several  railway  tracks,  so  that  it  is  possible  to  have  six  or  more 
ti-ains  standing  under  the  cranes.  The  machines  are  compact 
in  form  and  the  bucket  movements  are  short  and  fast.  In 
such  a  plant  there  is  either  no  accommodation  immediately 
alongside  or  the  accommodation  is  limited. 


Fig.  4,  is  such  that  when  the  grab  is  lowered  on  the  material 
ready  for  filling  the  entire  weight  of  the  grab  is  resting  on  the 
digging  edges  of  the  spades.  When  the  grab  is  open  the  back  of 
the  spades  stand  vertical,  and  as  soon  as  the  operation  of  closing 
commences  the  backs  become  inchned  in  such  a  manner  that 
the  material  gathered  assists  or  causes  the  bucket  to  penetrate 
deeper  into  the  material  for  its  load.  To  guard  against  over- 
loading in  the  case  of  iron  ore,  the  backs  of  the  spades  in  buckets 
for  this  use  are  left  open  so  that  any  excess  may  spill  out  before 
hoisting.     The  mechanism  consists  of  a  fixed  set  of  sheaves  in 


Kio.  ."J. — Bhow.mioist  Jiiiiuciis  Tramway  fob  Hanulino  Coal, 
jtnowiNo  Max  Trolley  and  Grab  Bucket,  Astoria  Light,  Heat  & 
rowEii  Co.,  N.Y. 

A  bridge  tramway  jiliint  generally  consists  of  a  number  of 
ni<.viil)|i>  miii(ry  (lane.s,  or  t)ridges.  of  considerable  s|)un, 
iiiowiitiMl  Hide  liy  side  on  coninion  tiiicU.s,  eacli  crane  having 
siritfle  or  <lniilil<'  (uiitilever  extcnsyons,  fixed  or  hinged,  and  u 


Fig.  I.—  Bhow.nuoist  8-ton  CoalUkau  Bucket,  Astuiua  Li<iirr,  IIkat 
&  Power  Co.,  N.Y. 

th(^  toj)  and  a  set  attached  to  tlii'  s])ade  arms  lliat  moves  up  and 
down  witli  the  arms  as  tlic  luicket  is  opened  iuul  closed.  The 
ro])o  tiiat  passes  over  the  sheaves  mentioned  is  called  the 
closing  rope.     ^Vnothcr  rope,   called   the  dump   rope,    passes 
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round  a  single  sheave  in  the  top  of  the  bucket.  If  the  dump 
rope  is  held  stationary  the  bucket  closes  when  tlie  closing  rope 
is  taken  up,  and  the  bucket  opens  when  the  closing  rope  is  let 
out.  The  spades  are  so  balanced  that  with  the  aid  of  the  in- 
clined guides  on  the  side  of  the  shell  the  bucket  will  always  open 
to  the  extreme  position. 

1  ■  The  outstanding  feature  of  these  cranes  is  the  high  speed  of 
each  of  the  several  motions.  The  traversing  distances  varv 
from  50  ft.  to  600  ft.  and  the  speed  may  reach  1,500  ft.  per 
minute,  the  weight  of  the  loaded  trolley  being  about  45  to  .50 
tons  for  a  coal  l)ridge.  The  lifting  height  varies  from  40  ft.  to 
180  ft.,  and  the  duration  of  the  lifting  period  may  be  anything 
from  6  to  15  seconds.  Lifting  is  effected  at  the  rate  of  200  ft. 
to  700  ft.  per  minute,  depending  on  the  height  of  lift,  the  allow- 
able time  and  the  load.  With  spans  of  as  much  as  500  ft.  to 
600  ft.  the  travelling  speed  of  the  entiie  bridge  is  from  60  ft. 
to  100  ft.  per  minute.  So  as  to  get  uniform  distribution  of 
weight,  and  maximum  tractive  effort,  it  is  customary  to  pro- 
vide two  motors,  in  parallel,  for  driving  the  traversing  mechan- 
ism. In  the  hfting  mechanismHwoJhoisting  drums  are  used, 
one  for  the  closing  rope  and  one  for  the  dump  rope.  The  closing 
rope  drum  is  geared  diiectly  to  a  motor,  while  the  dump  rope 
drum  may  be  either  driven  from  the  closing  rope  drum  through 
a  clutch  or  geared  to  a  separate  motor.     In  a  Paper  on  "  Direct 


FlO.    .■). — WKSTINCIIOrSE    lIiLt,    MOTOIt. 

Current  Motors  for  Coal  and  Ore  Bridge."?,"  Mr.  E.  II.  ^IcLain* 
recommends  series-wound  motors  for  diiving  the  trolley,  and 
discusses  the  proper  method  of  gearing  the  motors  so  as  to 
obtain  the  most  economical  results.  Either  series  or  shunt- 
wound  motors  may  be  used  for  driving  the  lifting  mechanism, 
the  former  for  low-speed  hoists  and  the  latter  for  high-speed 
hoists.  In  the  Paper  referred  to  the  relative  merits  of  the  two 
methods  of  winding  are  considered. 

Both  continuous-current  and  alternating-current  equipments 
are  largely  used,  and  the  motors  are  especially  suited  to  heavy 
itermittent  service.  The  special  features  of  the  contiimous- 
current  motors  are  conimutating  poles,  fireproof  insulation, 
:;r<;at  strength  and  accessibility.  They  are  capable  of  standing 
a  heavy  overload  current,  30<J  or  400  per  cent,  of  full-load 
current  for  short  periods,  say,  5  seconds,  without  injurious 
.iparknng,  and  of  giving  a  momentary  safe  torque  of  at  lca,st 
KJO  per  cent,  more  than  this.  The  shafts  can  be  removed 
without  disturbing  the  armatures  and  in  some  cases  fans  are 
provided  for  cooling  puritoscs.  Some  idea  as  to  the  ease  with 
wliich  an  armature  can  be  removed  will  be  obtained  from  Fig.  5. 
The  ratings  are  based  on  the  horse-power  d<'veloped  with  a 
maximum  temperature  rise  of  75°C.  in  the  core  and  windings, 
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and  80°C.  on  the 
commutator,  for  con- 
tinuous operation  at 
normal  voltage  for  a 
stated  period,  the 
temperatures  being 
measured  by  thermo- 
meter according  to 
the  rides  of  the  Ameri- 
can Institution  of 
Electrical  Engmeers. 
In  alternating-cur- 
rent equipments,  the 
motors  are  of  tin- 
three-phase  induc- 
tion type  and  have  a 
pull-out  torque  rang- 
ing from  2-5  to  3-3 
times  the  full-load 
torque,  the  air-gaps 
being  sufficiently 
large  to  permit  con- 
siderable wear  of  the 
bearings. 

As  a  rule  it  is  pos- 
sible to  put  down  a 
cycle  of  operations  for 
each  of  the  principal, 
motors,  and  from 
this  cycle  the  size  of 
motor  can  be  deter- 
mined by  the  root- 
mean-square  method. 
In  applying  this 
method  it  should  be 
remi^mbered  that 
maxi  mum  rate  of  heat 
dissipation  occurs 
only  wliile  the  motor 
is  operating  at  full 
speed, and  incomput- 
iug  the  motor  rating 
only  the  duration  of 
cycle  equivalent  to 
operation  at  full 
speed  should  be  con- 
sidered. While  accel- 
erating or  retarding 
and  while  the  arma- 
ture is  at  rest,  heat 
dissipation  occurs 
only  about  one-half 
as  fast  as  at  full-speed 
for  enclosed  motors. 

Magnet-switch  sys- 
tems of  control 
arranged  for  auto- 
matic limitation  of 
the  current  are  indis- 
pensable for  these 
equipments,  and  the 
layout  of  a  number 
of  magnet-switch 
controllers  for  coal 
:uul  ore-bri(l<;c  service 
was  described  in  thcso 
columns  some  time 
ago.* 

A  ciunbined  fast 
jdant  and  bridg(!tnin\- 
wuy  for  the  unloading 
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and  storing  of  iron  ore  is  depicted  in  Fig.  fi.  In  this  equipment 
the  fast  plant  consists  of  four  cranes,  each  of  which  is  provided 
with  a  two-rope  grab-bucket  of  5  tons  capacity.  The  bucket 
depends  from  a  movable  trolley  which  can  be  racked  through 
a  distance  of  166  ft.  6J  in.  on  a  track  about  40  ft.  above  ground 
level.  The  maximum  outreach  of  the  bucket  from  the  dock 
wall  is  44  ft.  2  in.,  and  the  clearance  line  of  the  dumped  bucket 
is  25  ft.  above  the  gi-ound.  Sufficient  clearance  is  provided 
between  the  legs  of  the  pier  to  allow  of  the  passage  of  five 
trains,  and  the  rear  cantilever  extension  covers  a  railway  track 
as  well  as  a  storage  pile  of  390  sq.  ft.  cross-section  which  corre- 
sponds to  26  tons  of  ore  per  lineal  foot.  The  buckets  discharge 
either  into  movable  weighing  hoppers  immediately  above  the 
trucks,  or  direct  on  to  the  storage  pile  just  mentioned.  Each 
crane  is  mounted  on  four  compensating  trucks,  the  maximum 
load  per  wheel  being  20-5  tons,  of  which  4-92  tons  is  allowance 
foi  wind-pressure  on  the  structure. 

The  Tiridge-tramway  spans  four  storage  piles  of  an  aggi-egate 
cross-section  of  1.5.765  sq.  ft.,  corresponding  to  1,051  tons  of 
ore  per  lineal  foot,  and  in  addition  serves  three  railway  tracks, 
two  of  which  pass  under  the  main  pier  of  the  crane.  The 
distance  between  the  shear  and  the  pier  is  250  ft.  3  in.,  and  a 


A  Hulott  unloader.  Fig.  7,  consists  of  a  trolley,  ruaning  upon 
a  movable  gantry,  which  supports  a  massive  rocking  beam  to 
which  is  attached  the  vertical  bucket  leg.  A  light  connecting 
brace  is  pin-connected  to  the  trolley  and  to  the  liucket  leg  in 
order  to  give  to  the  latter  a  parallel  motion.  The  hoisting, 
bucket-closing  and  slewing  mechanisms  are  located  in  the  house 
at  the  rear  end  of  the  rocking  beam  thus  helping  to  balance  the 
load,  and  the  counterweight  is  adjusted  so  that  the  maximum 
downward  pressura  is  about  10.0001b.  In  addition,  in  case 
of  over  winding  and  fracture  of  ropes,  there  are  latches  which 
catch  the  rocking  beam  and  jjrevent  the  bucket  from  falling. 

The  operator  is  located  in  the  bucket  leg  just  above  the 
bucket ;  he  thei'cfore  descends  into  the  hold  and  is  always  in 
full  view  of  his  work.  Special  ore-carrving  steamers  have  been 
built  to  work  in  conjunction  with  these  machines,  with  special 
hatches  and  bottoms  so  arranged  that  a  minimum  of  shovelling 
is  required.  The  bucket  is  also  slightly  offset  with  the  vertical 
leg  so  that  the  operator  can  slew  it  round  to  all  cornei-s  under 
the  hatch.  The  unloaders  are  generally  arranged  to  discharge 
either  into  trucks  under  the  gantry  or  on  to  a  temporary  stock 
pile  under  the  cantilever  arm.  A  rehandling  bridge  crane 
draws  its  supply  from  this  pile  and  delivers  the  ore  to  the  main 


Fio.  7. — 15-TON  Obe  Uni.o.\dixg  M.vcihne,  L.\ke  Shore  K.\tLRO.vD  Co.,  .\T  Asut.vbula. 


cantilever  extension  at  each  end  brings  the  total  length  of  the 
bridge  to  565  ft.,  wliich  admits  of  a  trolley  tiavel  of  about 
5.'J1  ft.  The  pier  and  the  shear  legs  are  each  mounted  on 
equalising  trucks.  Of  the  ma.\inium  wheel  loads  of  23-6  tons 
and  21-3  tons  for  the  pier  antl  shear  respectively,  25  per  cent, 
is  allowance  for  wind,  and  the  bridge  is  designed  to  give  maxi- 
mum strength  with  the  snuillest  dead  wtught  and  area  of 
material  with  the  members  of  such  shapes  and  so  arranged  in 
the  trusses  us  to  expose  the  least  jiossible  surface  to  wind 
pressure.  The  bridge  trusses  arc  pitched  at  20  ft.  centres  and 
are  support<;d  b)'  the  shear  (jn  sliding  b(Nirings  under  the  top 
cliord.  Chaiuicls  depending  from  the  1  beam  cro.ss  girders 
curry  the  trolley  track  which  is  about  9  ft.  gauge  and  .some 
6t*  ft.  above  gi-ound  level.  Hoisting  is  eflected  by  means  of 
u  7-ton  two-rojM!  grab-bucket,  and  arrangements  are  provided 
so  us  to  enuble  the  o])erator  to  turn  the  bucket  through  an 
unnU:  of  9(1  degrees.  W'iieu  fully  loaded  the  5-tou  buckets  u.sed 
with  the  fust  )>lunts  weigh  9  tons  each,  the  corresponding 
wciglit  •>[  tilt!  7-lou  bucket  for  the  bridge  trauiwuy  being  about 
12-0  tons. 


stoiage  yard.  Extreme  speed  in  unloading  is  necessary  in 
order  to  enable  the  boats  to  make  a  maximum  number  of  trips 
during  the  short  .season  that  the  lakes  are  open. 

As  an  indication  of  how  thoroughly  all  the  opeiations  in 
connection  with  these  unloaders  are  etfcct*'d  may  be  cited  a 
record  nuide  at  Ashtabula  Harbour  in  1912  with  eight  15-ton 
unloaders.*  During  an  operating  day  of  20  hours  there  was 
unloaded  from  eight  boats  a  total  of  70,000  tons  of  ore.  This 
required  1,319  trucks  for  its  removal,  or  a  truck  every  55  seconds 
as  an  average,  and  as  this  time  included  the  moving  of  the 
boats  to  and  from  the  dock  it  is  evident  that  there  nuist  have 
been  the  utmost  i)recision  and  harmony  in  tln^  operation  of  the 
entire  equi])nient.  One  of  the  docks  equijjped  with  four  15-ton 
machines  unloaded  10,000  tons  in  four  hours.  For  cleaning 
up  t  he  boat,  four  men  ])er  machine  are  usually  employed  during 
the  last  20  per  cent,  of  the  cargo.  Further  jiarticulars  will  bo 
given  in  a  later  section  of  the  article. 

[To  be  concluded.) 


*  "  Journal  "  o£  tlio  Clevelniid  Kiigincuring  Society,  Vol.  VI.,  p.  23. 
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AN 


INVESTIGATION   OF   DIELECTRIC  LOSSES   WITH 
THE  CATHODE  RAY  TUBE. ' 


BY  JOHN'  P.  IIIXTOX. 


Siimmari/. — The  author  discusses  the  theory  of  the  cathode  ray  tube 
wattmeter,  and  shows  how  it  can  be  used  to  determine  directly  the  power 
factors  of  insulations.  The  current  and  voltage  are  measured  inde- 
pendently so  that  the  dielectric  losses  in  insulation  can  be  calculated, 
ileasurements  and  curves  of  dielectric  losses,  jjower  factors  and  currents 
for  varnished  cloths  and  oil-treated  pressboard  are  given,  and  empirical 
equations  are  derived  from  all  the  curves.  The  large  and  harmful  effects 
of  moisture  are  clearly  shown  by  the  results,  and  the  weakening  effects 
due  to  high  temperature  arc  of  much  imiJortanct^ 


f'areful  study  of  insulating  materials  is  becoming  more  and  more 
important.  Formerly,  if  an  insulating  material  was  not  satisfactory, 
it  was  discarded  and  a  new  one  substituted.  In  this  way  considerable 
progress  was  made.  However,  as  the  number  of  possible  insulators 
became  less,  it  became  more  evident  tliat  it  was  necessary  to  study 
the  electrical  properties  of  these  with  the  ho])e  of  im])ro\Tngthera. 
At  the  present  time  this  tendency  toward  a  careful  study  of  various 
dielectrics  is  quite  prominent,  and  it  is  certam  to  become  much  more 
noticeable  in  the  near  future. 

Object  of  thu  Investigation. 
The  object  of  the  present   investigation  was  three-fold.     First, 
to  show  the  usefulness  of  the  cathode-ray  tube  in  studying  the 


Fig.  1. — Akbangement  of  Catuode  Rav  Tuue  Wattmeter. 

dielectric  losses  which  occur  in  insulating  material.  Second,  to 
me;i«ure  dielectric  los.seK,  })ower  factors  and  currents  at  different 
voltages  and  temperatures  in  t'ifferent  insulations  under  \1irious 
conditions.  Third,  to  obtain  a  belter  underslandirg  of  the  mech- 
anism of  dicle<^tric  conduction  and  to  obtain  empirical  laws  governing 
the  electrical  ])henomena  occurring  ill  insulation  when  it  is  subjected 
to  high-voltage  stresses. 

Method  of  DETEiunNiNO  DiEi.EtTiuc  Los.ses. 
Since  tlu-  author's  method  of  determining  the  dielectric  los.seH  is 
quite  (litTen  III  from  lliat<l<scribe(l  by  i'rof.  Hyanf  il  will  be  necessary 
o  show  how  the  ai)paralus  is  used  for  this  purpose.  Fig.  1  shows 
he  diagram  of  connections  used,  in  order  that  the  lluorescent 
igure  on  the  screen  may  be  synnnelrical  with  resju'ct  lo  llie  centre, 
t  is  necessaiy  to  uce  two  similar  iiieees  of  insulation.  These  are 
epres<'nled  by  A  and  15  and  j)laced  liclween  the  test  terminals  in  the 
>il  box,  O.  as  shown  in  Fig.  1.  Sujipose.  now.  that  a  highpolenlial 
ine  wave  is  ajiplied  lo  tlase  test  jueces  by  nutans  of  the  transformer 
r.  ard  that  it  is  deNired  to  measure  the  dielectric  loss  iiUliem.^    For 

•  Abalracl  of  a  Paper  read  before  the  American  In.'itituto  of  Klcctrical 
Engineers  on  July  2.  H)ir>. 
t  "Transactions  "  A.I.K.E.,  \ol.  XXX.,  p.  lOH'J. 


this  piupose,  a  sine-wave  po'ential,  proportional  tc  the  voltage  across 
the  test  terminals  in  the  oil  box  is  ap])lied  to  the  potential  quadrants, 
fJ2,  g,-  This  potential,  obtained  from  the  air  potential  condenser  Cg 
as  shomi  in  the  diagram,  produces  the  defJections  of  the  sj)ot  on  the 
screen  S.  as  sho\ni  by  6  6  in  Fig.  2.  Since  the  cathode  rays  possess  no 
appreciable  inertia,  it  follows  that  this  deflection  is  proportional  to  E. 

To  the  current  quadrants,  q^.  </,.  is  apr.lied  a  iiotential  proportional 
to  the  ctu'rent  passing  through  the  insiUation  imder  test.  This 
potential,  obtair.cd  from  the  aii'-cmrent  cor.densers.  Cj  and  Co, 
as  shown  i>'  h'ig.  I.  jirot'uces  the  deflection  n  n  (Fig.  2)  of  the  spot. 

When  bo^h  these  potei-Uals  act  simultaneously  on  the  cathode  ray 
stream,  an  ellipse  is  traced  o-^  the  screen.  The  author  shows  that 
the  area  of  this  ellipse  is^iver  by 

A  =  KEIcos^ (1) 

where  E  is  the  effective  voltage  applied  to  tlie  system.  I  is  the  effec- 
tive current  passing  through  the  insulation,  and  cos  6  is  the  power 
factor  of  the  system.  Since  the  loss  in  the  air  condensers  C,  and  C, 
is  negligible,  it  follows  that  the  area  of  the  ellipse  is  jjroportional  to 


Fro.  2. — Ficjures  Produced  by  the  Fluore.scext  Spot  ox  the 
Sensitive  Screen  S  (Fig.  1). 

the  dielectric  loss  in  the  two  pieces  of  insulation  vmder  lest.  This  is 
the  same  residt  obtained  bj'  Prof.  Ryan  by  a  d  ifferent  line  of  reasonir  g. 
HowcMr.  the  use  of  the  instrument — which  the  author  calls  a  c.yclo- 
ijii' I'l'  m  this  numner  would  require  calibrating  under  various  con- 
ditions ill  order  to  determine  the  miilli)>lyirg  factors  necessary  lo 
reduce  the  area  to  units  of  power.  Calibration  is  avoided  by  the  use 
of  the  cyelograph  as  a  i)0wer  factor  meter  by  measuring  the  currents 
and  voltages  indejx^ndenlly. 

Use  of  the  Ci/clor/miJi  as  a  Pmver  Factor  A' e'er. — Equation  (I )  gives 
the  area  of  the  ellip.se  when  the  power  factor  of  the  circuit  (consisting; 
of  the  two  test  pieces  and  air  conden.sers  (\  and  C.,)  is  equafto  cos  3. 
If  the  j'ower  factor  of  the  circuit  were  unity  the  area.  .A  ^.  of  the  ellipse 
would  be  KEI,  and  it  is  represented  by  the  dotted  ellipse  in  Fig.  2. 
It  is  evident  that : — 


A     KEI  CO-.  0 


-=cos  6. 


„ (2) 

A„        KEI  ^  ' 

A  can  be  obtained  by  measuring  the  major  (a')  and  minor  (//)  axes  of 
the  actual  ellijiso  formed  by  the  fluorescent  sjiot  on  the  screen.  A„ 
<an  be  obtained  by  measuring  ii  and  b.  Fig.  2.     Hence,  cos  $  can  be 


Fii;.  :t. — Vector  Uiaqkam  fob  Testing 

ClBGUIT. 


Fn;.    1. 


determined.  Tliis  shows  thai  it  is  advisable  lo  make  three  exposures 
for  each  iiliotograph.  one  of  the  elli|ise.  one  of  the  delh'ction  n.  and 
0!ie  ol  the  detle('lion  //.  These  photographs  are  taken  at  an  angle  as 
indicated  in  l'"ig.  1,  but  fin  ai-ciuinl  of  taking  the  ratio  of  A  to  A^,  no 
errors  are  inlrodiiced  in  the  values  obtained  for  cos  0. 

K<|iialion  (2)  gives  tin-  value  of  the  power  factor  of  the  circuit,  but 
one  desires  the  power  factor  of  ihe  insulation  which  is  being  tested. 
This  isobtuine<l  from  Fig,  X  In  this  diagram  the  power  factor  of  tlio 
insnlatioii  is  cos  0',  and  it  can  be  shown  ihiil 


cos  0" 


,  sin  0  COM  0  (   cosfl 


V'-'> 


<■(). 


coH  0  f  _       sin  '20  iiiijiroximalely. 
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In  this  expression  e,  is  the  potential  drop  across  the  air  condenser, 
and  E'  is  the  voltage  drop  across  the  ii'sulation. 

Measurement  of  Current. — The  current  that  passes  throngli  the 
ii  sula'iop  r.I  o  passes  through  the  air  condensers  Cj  and  C',.  Under 
rormal  cunditiors.  the  current  passing  through  any  air  condenser  is 
given  by 

I=27r/Ce,  X  10-«  ampere<. 

where  ei=potential  in  volts  across  the  condenser.  (_'  =  ca|)acity.  in 
microfarads  of  tlie  condenser.  /=frequeney  of  the  ap])lied  ])otentiai. 
So  that  this  equation  can  be  used  to  obtain  the  current  passii  g 
through  the  insulation. 

Tlu;  voltage,  f ,,  across  the  air  condensers  has  been  determined  with 
a  120-volt  Kelvin  electrostatic  voltmeter  used  in  conjimction  with 
two  auxiliary  condenners,  one  connected  on  each  side  of  the  groun<l 
between  C,  and  C^  in  Fig.  1.  The  connections  are  shown  in  Fig.  4. 
and  the  average  of  the  readings  across  A  and  B  is  taken  to  represent 
the  value  of  e,  to  be  used.  This  method  is  quite  satisfactory,  and  c:ni 
be  relied  upon  to  give  accurate  results.  The  auxiliary  condensers. 
A  and  B,  are  made  of  waxed  bond  paper.  They  are  subdivided,  and 
ore  .section  or  another  can  be  switched  in  or  out  depending  on  tlio 
anioimt  of  c\n'rent  passing.  The  loss  in  these  condensers  is  less  than 
one  part  in  200  or  300  of  the  totaJ  lo.sses.  The  air  condensers,  Cj  and 
C,  range  from  about  0003  to  0-015  mfd. 

Measurement  of  Vollnrie. — The  voltage.  E.  applied  to  the  test 
terminals,  wa.s  obtained  by  reading  the  voltage  on  the  low-tensior 
siile  of  the  testing  transformer,  and  calculating  E  by  the  ral'o  of 
transformation.  The  voltage  E'.  across  the  insulation,  can  be  cal- 
culated from  the  equation  derived  from  the  geometry  of  Fig.  3. 

Calculation  of  Losses. — The  watts  lost  in  the  two  test  specimens  arc 
given  by  the  equation, 

W=ETcos^', 
where  the  potential  and  current  are  in  volts  and  amperes  respective!}'. 
The  loss  per  cubic  centimetre  can  be  obtained  by  dividing  the  totnl 
watts  by  the  actual  volume  of  insulation  under  test. 


www 1 


ff 


One  is  likely  to  imagine  that  considerable  time  is  required  to  secure 
data  for  one  point,  that  is,  data  for  calculating  the  power  factor, 
current,  voltage  and  watts.  As  a  matter  of  fact,  about  30  .second>; 
are  required  to  make  the  three  exposures  for  eacli  ]iliotogra))h,  and 
about  a  miniite  more  is  required  to  obtain  all  the  other  necessary 
readings.  We  thus  .see  that  a  considerable  auKumt  of  data  may  be 
taken  in  a  very  short  time.  In  about  10  minutes  data  can  be  .seciirc(' 
for  ctirves  connecting  watts  and  voltage,  current  and  voltage,  ar.d 
jiower  factor  and  voltage.  ^ 

Development  of  the  Cycxookaph. 

Some  of  the  important  observations  made  in  the  dcvclDiuneiit  of 
the  cyclograpli  and  a  comparison  of  the  results  obtained  with  tliose 
of  otiier  investigators  is  given  by  the  author,  and  leferencc  should 
]h-  made  to  the  Paper  for  infornuition  concernuig  vacuum  character 
i.stic».  electrostatic  charges  on  the  ghtss  tid>e,  focussmg  coils  and 
peculiarities  of  the  lubes. 

Jlefltrliny  Qumlmnl.i.—  'Thc  quadrants  are  made  of  jiieccs  of  brass 
0-5  in.  by  I  in.  They  nuist  he  Hiqijiorted  by  a  material  which  has 
a  very  high  insulation  resistance  and  oiu-  which  docs  not  change  due 
to  Hurfaie  Icjikagc  or  otherwise.  The  reason  for  this  is  that  the 
]i<itential  cmideiisi-r  is  of  small  cujiacity  and  a  small  leakage  current 
vitiatcrt  the  results.  The  swllchcs  connecting  the  leads  to  the 
potential  ipiadrants  should  have  ebonite  biuws  with  considerable 
lenkage  surface.  Su\n-  the  ciirn^nt  eondenm-rs  are  so  much  larger 
than  the  |M.tenli«l  condeuHers,  it  is  not  necessar,'  to  have  such  hiuhly 
inMulat.^l  H*il,l,..».  To  ».„»ur,.  nrcurale  results  it  is  neces.sary  to 
make  llR.  tulHH  completely  non-liygroscopic  in  the  neighboiu-hood  of 


the  quadrants,  and  cellulose  nitrate  applied  in  the  form  of  a  paste 
with  ether  has  been_used  for  this  purpose. 

Excilation  of  the  Tubes. — The  mechanical  rectifier  has  been  largely 
u.sed  for  producing  the  cathode  rays.  The  form  of  commutator  used 
and  the  diagram  of  connections  are  illustrated  in  Fig.  5.  The  com- 
mutator, R,  is  connected  to  the  shaft  of  a  small  fom-pole  luotor- 
ff-rerator  which  supplies  the  low-tcnsion  side  of  the  transformer.  T. 
The  commutator  can  be  adjusted  so  that  it  \\  ill  rectify  the  peaks  of 
the  alternating-cm-rent  wave,  and  the  rectified  direct  potential 
charges  the  condenser,  C,  to  a  voltage  correspondmg  to  the  adjust- 
ment of  the  commutator. 

Potential  and  Current  Contlensers. — The  potential  conden.ser 
consists  of  hollow  metallic  tubes  with  their  ends  closed  by  henii- 
.spherical  caps.  About  six  of  these  are  joined  together  with  metallic 
rods  and  supported  from  the  ceiling  Trith  insulators.  Two  such 
i>lates  constitute  the  outer  plates  of  the  potential  condenser  shoWT 
in  Fig.  1.  The  inner  plates  are  about  2i  ft.  by  2  ft.  by  J  in.  The 
middle  ore  is  groimded  and  supported  firmly,  while  the  two  adjacent 
ones  o:i  either  si'e  are  sir,iporied  from  tlie  ceihng  with  ebonite.  It 
is  essential  to  have  air  as  the  dielectric  for  the  potential  condenser 
because  an  error  would  be  introiluced  ir.tn  fl-.f^  resiils  if  the  phase 
angle  of  it  were  not  90  deg. 


The  current  condensers  should  have  au-  for  the  dielectric  for  at 
least  four  reasons.  First,  if  these  condensers  are  broken  do«ii  as 
they  are  when  thu  test  |>ieces  arc  broken  do\ni  then  those  with  aii 
dielectrics  are  self-restoring.  Those  with  other  dielectrics  might  be 
broken  down  and  cau.se  one  considerable  trouble  in  re))airing  them. 
.Second,  it  is  necessary  to  have  euiTeut  conden.sers  wliich  never  change 
in  capacity.  The  air  condensers  used  have  not  changed  more  than 
1  per  cent,  in  capacity  dming  the  past  2.\  years.  Condensers  with 
other  dielectrics  would  be  likely  to  cau.se  errors  in  the  residts  due  to 
capacity  changes.  Third,  if  condensers  with  dielectrics  other  than 
air  are  usetl,  then  it  is  necessary  to  correct  the  results  for  the  losses 
in  them.  It  is  better  to  eliminate  these  los.scs  r.ither  than  correct 
for  them.  Fourth,  in  the  formuhe  used  for  calculating  the  current 
and  j)ower  factor  of  the  insulation,  a  perfect  condenser  was  a.ssumetl. 
These  current  condensers  are  constructed  so  as  t(  have  the  miuimuiu 
ciuient  possible  pass  through  the  su])])orting  frames. 

EXI'KRI.MENTAL   KeSULTS. 

All  the  tests  embodied  in  this  Paper  have  been  made  at  tiO  cycles 
with  a  gt'iioiator  which  produces  very  nearly  a  sine  wii\e.  The  tests 
were  male  in  good  transformer  oil  to  avoid  corona. and  the  bra.ss  test 
terminals  were  either  20  cm.  or  2;j-A  cm.  in  diameter  and  0-5  cm. 
thick. 

As  a  further  means  of  illustrating  how  the  results  are  obtained 
there  are  given  in  Fig.  (>  leianductions  of  a  series  of  six  photographs 
tak<>n  on  a  sam]ile  of  varnished  cloth  at  200  volts  per  mil  and  At 
varicnis  temperatures.     These  illust rat iims  show  that  (he  ligiires  on 
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the  fluorescent  screen  are  very  steady  and  well  defined,  and  the 
fallowing  table" gives  the  measurements  made  on  the  negatives  : 


Photo. 
No. 


2-70 
2-79 
2-83 
2-90 
1-55 
1-93 


0-85 
0-85 
0-87 
0-87 
0-85 
0-88 


2-91 
305 
312 
317 

1-83 
2-15 


0045 
0055 
0-102 
0187 
0-290 
0-515 


Cos** 

Cosr 

Temp 

per  cent 

per  cent. 

deg.  C. 

5-7 

f>-3 

300 

7-1 

7-9 

710 

12-9 

14-4 

99-5 

23-5 

26-2 

115-0 

40-3 

42-2 

130-0 

65-2 

68-6 

1450 

Varnished  Cloths. — A  large  number  of  tests  have  been  made  on 
various  kinds  of  varnished  cloths.  The  different  test  samples  \vere 
about  30  cm.  square,  and  were  built  up  of  separate  sheets  of  the  same 
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VoUs  far  mil. 
Fig.  7. — Twelve-Mil  Black  V.ibnished  Cloths. 

■/^SrPo  "*'^°  curves  showing  dielectric  loss  vs.  volts  per  mil  for  three  different  kinds  at 
100  ceo  cycles— sine  wave;   total  thickness  :  (1)  0-1214in.;  (2)  0-l245in. ;  (3)  0I093in. 

Size  to  the  required  thickness.     From  the  many  results  given  by  the 
author.  Figs.  7  and  8  have  been  selected. 

Od-Trealed  Pressboard. — The   samples   of   pressboard   used   were 
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Temperature  in  degrees  Ceitligrade. 

Fki.  8. — Twelve-Mil  Black  Vabni.sued  Cloths. 

Comparative  curves  showing  dielectric  loss  vs.  temperature  for  three  different  kinds  at 
!00  volts  per  mil ;  tO  cycles— sine  wave ;  total  thickness:  (11  01214  In. ;  (2)0-I245ln. ; 
3)P1093in. 

r.bout  SO  cm.  square  ard  were  out  from  regular  3/32  in.  stock.  After 
rercivirg  a  certain  amount  of  drying,  the  samjili  »  wire  im|iregnat(-<l 
wi:hg0(Kl  transformer  oil  for  several  hourn.  Tl;i-  results  on  the 
Hamples  of  pressbo.-.rd.  •:.  I. ■.'.■.I  fr.r  i}<f  ]':•  ...    >,,  ,,   .  I„.„.p  ho  as  to 


be  able  to  sliow  the  characteristic  curves  and  to  compare  the  results 
for  similar  insulation  imder  different  conditions.  Each  of  the  test 
pieces  A  and  B  (Fig.  1)  consisted  of  one  sheet  of  oil-treated  i)ress- 
board  of  the  dimensions  given  above.  Figs.  9  and  10  show  a  set  of 
curves  taken  on  pressboard  samples. 

Effed  of  Moisture  in  Oil-Treated  Pressboard.— In  order  to  deter- 
mine how  the  losses,  power  factors  and  current  for  oil-treated  press- 
board  are  affected  by  the  quantity  of  absorbed  moisture,  a  number  of 
samples  of  the  same  kind  of  pressboard  as  tested  above  was  taken. 
Certain  of  the  results  of  these  tests  are  depicted  in  Figs.  11  and  12. 

Study  of  Experimental  Results. 
In  order  to  study  the  subject  more  carefully,  the  author  expresses 
the  results  in  the  form  of  empirical  equatio::s.     By  this  means,  a 
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Fig.  9.— Sample  No.  1—3/32  in.  Oil-Treated  Pressboard. 

Comparative  curves  showing  dielectric  loss  vs.  volts  per  mil  at  four  different  temrer.-i- 
tures;  60  cycles —sine  wave;  total  thickness  :  0-193  in.  "=>ni.era 

comparison  of  the  results  lead  to  a  better  tmderstandmg  of  them  and 
show  clearly  the  ftmdamental  nature  of  the  results  given  in  the  Paper. 
In  experin-ental  results,  the  order  in  which  the  figures  were  ^ven  was 
dielectric  lo.ss,  current  ard  power  factor.  Equations  are  given  by  the 
author  for  current  and  power  factor,  and  these  are  followed  by 
cquatiors  for  c'ielectric  losses  as  a  function  of  the  voltage,  tempera- 
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10.— Samplk  No.  2— 3/.32  in.  Oil-Trkated  Pressboard. 

ves  showing  dielectric  lou  vs.  volts  per  mil  at  three  different  teir- 
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•quationa 


ture  and  percentage  of  moisture.     For  particularii  of  these 
the  reiuler  is  referred  to  the  original  Paper. 

Arruranj  oj  liesultn.—  h  will  Ik-  well  to  devote  a  short  sjiaoe  to  the 
co:  uideration  of  the  nccuraty  of  the  resullii  given   in  this  Paper. 
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Both  the  current  and  voltage  can  be  measiued  to  within  1  or  2  per 
cent.,  but  the  largest  error  is  introduced  by  the  measiu-ement  of  ihe 
minor  axes,  b',  of  the  ellipses  on  the  photographic  plates.  Referring 
to  the  illustrations  in  Fig.  6.  it  will  be  seen  that  no  great  difficulty 
would  be  encoiuitered  in  measuring  h'  for  illustrations  3.  4.  5  and  6. 
The  measurement  of  b'  for  photographs  1  and  2  might  be  in  error  as 
much  as  5  per  cent.  If  one  desires  to  check  the  measurements  givtn 
in  the  Paper  for  these  illustrations,  he  may  do  so  in  order  to  see 
how    accurate    the    measurements   can    be    made.      Expcriercc   in 
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Fig.  11. — Oil-Treated  3/32  rx.  Pkessboard. 

Comparative  curves  showing  dielectric  loss  vs.  per  cent,  moisture  at  three  different 
temperatures  and  at  200  volts  per  mil ;  60  cycles — sine  wave ;  averag  e  thickness  of  the 
seven  samples  used  was  0-196  in. 

making  these  measurements  ^^■ill  be  fomid  valuable.  It  should  be 
said  that  the  measurements  can  be  made  on  the  originals  with  a 
greater  precision  than  on  these  reproductions.  For  low-power 
factors,  as  shown  in  the  first  two  illustrations,  each  point  for  dielectric 
loss  may  be  in  error  by  '\/i- x2-  +  ii-~5-5  per  cent.  One,  two,  and 
five  ])er  cent,  are  used  respectively  for  the  errors  due  to  voltage, 
current  and  power-factor  measurements.  When  points  for  a  curve 
are  taken  it  is  probably  true  that  a  point  taken  off  an  average  curve 
will  not  be  in  error  by  more  than  about  2  o  per  cent.     Certainly,  with 
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Fia.  12.— Oir,-TREATED  3/32  ix.  Pressboard. 

Comparative  curves  showinp  current  vs.  per  cent,  moisture  at  three  different  tempera- 
tures and  at  200  volts  per  mil ;  60  cycles — sine  wave  ;  averaf^e  thicicness  of  the  seven 
samples  was  0-196  In. 

the  larger  power  factors  this  i)reci.'(ion  ciui  be  oblaired  willi  tin 
cyclogrnph.  An  accuracy  of  the  cyclogrujih  equivalent  to  this  is 
quite  snlisfactory  for  the  kind  of  work  to  which  this  apparatus  It 
a(hi])le(l. 

CONCMISIOSS. 

The  following  con(-luHior.H  are  arrived  at  as  a  ii-siih  of  this  iiivisli 
gation  on  dielectric  Ioshph  : — 

1.  The  mieceHHfiil  npi)licntion  of  the  eyeldgrapli  in  cleli-rriiiriiiij; 
ilieli'clrie  Iohim-h  in  InmiliitioiiH  is  amply  demo  -sli-ated  by  llir  rcsiill.s 
given  in  thw  Pii|ht. 


2.  For  good  insulation  the  current  should  vary  directly  as  the 
applied  voltage.  If  the  current  increases  more  rapidly  than  this,  the 
insulation  will  show  weakening  properties. 

3.  The  dielectric  losses  vary  over  wide  limits  depending  on  the 
condition  of  the  tests  and  the  natrtre  of  the  insulation.  The  losses 
show  clearly  the  electrical  value  of  an  insulation. 

4.  The  results  given  in  the  Paper  show  that  the  power  factor  of 
insidation  may  vary  from  about  2  to  99  per  cent.  The  natiu-e  of  the 
insidation  and  the  condition  of  the  tests  determine  its  value. 

5.  It  is  sho-wn  that  the  watts  do  not  vary  as  the  square  of  the 
voltage,  but  may  vary  from  the  1-32  to  the  2-52  power  of  the  voltage. 

6.  The  weakening  effects  in  insulation,  as  shown  by  the  dielectric 
losses,  power  factors  and  cm-rents,  may  increase  as  great  as  the  fifth 
or  sixth  power  of  the  temperatiu-e. 

7.  The  weakening  effects  in  pressboard.  and  very  likely  other 
water-absorbent  insidations.  may  also  increase  to  as  much  as  the  fifth 
or  sixth  power  of  the  per  cent,  absorbed  moisture.  When  the  free 
moistme  is  above  -3  per  cent,  the  weakening  effects  due  to  its  presence 
are  quite  pronoimced. 

8.  Empirical  equations  are  derived  that  will  express  the  dielectric 
losses,  currents  and  power  factors,  as  fimctions  of  the  voltage, 
temperature  and  absorbed  moisture. 


PRACTICAL  APPLICATIONS  OF  ELECTRICAL  PRECIPI- 
TATION AND  PROGRESS  OF  THE  RESEARCH 
CORPORATION.* 


BY    LISN   BRADLEY. 


Summary. — ^The  general  design  of  treaters  for  electrical  precipitation 
is  outlined,  and  the  author  gives  particulars  of  a  large  number  of  installa- 
tions.    Curves  showing  various  electrical  relations  in  tj'pical  cases  are 


The  technical  and  financial  jjrogress  of  the  Research  Corporation.f 
w  liich  was  brought  into  being  for  the  piu-pose  of  developing  patents 
on  the  electrical  precipitation  held  by  Dr.  F.  G.  Cottrell  is  first  dealt 
with  by  the  author,  who  then  goes  on  to  a  brief  statement  of  the 
method  adopted  in  removing  suspended  matter  from  gases. 

The  electrical  equipment  must  be  of  such  design  and  construction 
as  to  be  suitable  for  the  [lecidiar  type  of  circuit,  and  it  should  be 
coiupact,  economical  and  foolproof  and  still  allow  and  ensure  unin- 
terru])ted  ojieration  %\heie  desired.  The  transformers  must  be 
strongly  built,  but  not  too  exiiensive.  The  treatcr  proper,  which 
contains  the  so-called  "discharge  electrodes "  and  "collecting 
electrodes,"  past  which  the  gases  travel,  must  be  of  such  material 
and  construction  that  corrosive  gases,  if  present,  cannot  too  quicld_\- 
destroy  them.  It  is  good  ]iractice  to  design  the  treaters  of  amjile 
])roportions,  easily  accessible  to  the  electrodes  and  insulators,  and 
with  due  regard  to  conducting  the  gases  into  and  out  of  it  and  to  the 
location  of  flues,  furnaces,  stacks,  buildings,  &c.  Under  som,» 
circumstances  it  is  dcsu'able  to  treat  the  gases  while  travelling  hoii- 
zontally,  while  in  others  a  vertical  gas  flow  should  be  adojited. 
Sometimes  special  types  of  electrodes  must  be  employed,  but  the 
variety  of  problems  and  conditions  is  so  great  that  it  is  not  considered 
(Icsirablc  to  endeavom-  to  prescrilie  any  general  rules  in  this  regard, 
i'hf  tri-iitcrs  nmst  be  arranged  so  that  the  dust,  fume  or  liquid  may 
hi-  rc-iidily  removed  after  deiuisition.  In  soiite  problems  a  leakage 
of  air  into  the  gas  to  be  treated  is  not  harmful,  while  in  others,  such 
as  the  burner  gases  in  sulphuric  acid  manufacture,  dilution  Ls  ob- 
jectionable. 

.\  partial  record  of  the  results  obtained  since  1912  is  given  below. 
The  first  problem  undertaken  since  that  time  Wius  to  recover  the 
vahiulilc  fumes  from  silver  refinery  gases  at  the  Haritan  Cojiper 
Works,  Perth  .-Xmboy,  N..).,  after  they  had  iHVssed  tlirougli  a  water 
sc-i-Lil)l)er  wliii-h  was  su)>po.sed  to  recover  practically  all  the  values 
In  this  installation  very  corrosive  ga,ses  were  encountered.  TIk 
construction  ])i-oblem  finally-  was  solved  by  the  u.si-  of  heavy  easliroii 
in  parts  and  a  mixture  of  lead  and  antimony  for  other  [Hirts.  Insu- 
lalicin  and  natm-al  draft  lr(>ul)les  also  were  encountered,  but  finally 
1  lu-\-  were  ovenome,  with  the  result  that  the  installation  has  already 
savi-(l  several  thousand  dojjiirs"  worth  of  valuiililc'  fume.  The  powei 
coiisu  nipt  ion  is  aliont  2-."i  Uu.  to  .'!  kw.  and  the  vollage  averages  about 
lio.OOil.  lU-i-ently  w<'  have  installed  some  12  in.  and  some  24  in. 
diameter  lead  pipes  for  additioiuvl  treaters  of  very  simple  construe 
lion,  and  also  a  10  k.v.a..  2r)-eyele,  single-phase  10l),000-volt  trans 
former,  a  500  revs,  per  min.  motor-generator  set,  and  a  large  rectifier 


♦  Abstract  of  a  Pn]wr  ri'ad  before  the  American  Institute  of  Eleotrioa 
Knuiiieers. 

■f  Particulars  of  this  Corporation  arc  also  givi-ii  in  ji  I'.-iper  l>y  Dr.  F.  G 
Cottrell.     [See  p,  544  of  our  last  i-ssue. — El>.  /-,'.  | 
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Opinion  was  widely  divided  as  to  the  probability  of  successfullv 
adapting  the  processes  to  Waterside  Station  Xo.  2  of  the  Xew  York 
Edison  Co.,  the  problem  being  to  remove  cinders  from  the  boiler 
plant  gases.  Nevertheless,  for  various  reasons,  efforts  were  made 
and  the  following  conclusions  reached.  There  was  not  sufficient 
availalJe  space  for  treaters  in  the  building  to  ensure  suceessfuUv 
treating  all  gases,  especially  without  imposing  prohibitive  restric- 
tions upon  the  natm-al  draft.  Tests  uncler  ordinary  conditions  of 
installation  showed  that  the  cinders  could  be  removed  whUe  movino- 
at  a  velocity  between  10  ft.  and  1.5 ft.  per  second  without  using  water, 
and  that  they  could  be  cleaned  at  a  considerably  higlier  gas  velocity 
when  water  was  used  ;  but  the  consensus  of  opinion  was  that  tests 
should  be  discontinued  until  better  assurance  of  success  in  this  pro- 
blem might  be  obtained.  Perhaps  thLs  same  type  of  problem  will 
be  again  undertaken  at  some  future  date,  as  the  prospects  of  success 
are  much  brighter  now  than  formerly. 

At  the  plant  of  the  Hooker  Electrochemical  Company,  a  large 
volume  of  air,  containing  a  small  percentage  of  cMorine  ans'.  is  treated 
for  the  removal  of  the  latter.  Hydrated  lime  dust  is  used  to  assist 
in  the  removal,  and  a  few  tons  ]icr  day  of  weak  bleachuig  powder  are 
collected.  The  volume  of  gas  is  about  30,000  cubic  ft.  per  minute, 
with  a  power- consumption  of  from  .3  kw.  to  5  kw.  Weak  bleachinc 
powder,  clilorine  gas  and  hydrochloric  acid  are  not  conducive  to  a 
simple  insulation  problem,  as  can  be  readily  imagined  :  nevertheless 
it  was  successfiJIy  handled,  even  for  .50,000  voits.  The  chief  diffi- 
culty here  was  to  obtain  a  steady  introduction  of  hydrated  lime  into 
the  gas  and  at  a  given  rate.  Other  mechanical  problems  were  met 
and  solved. 

The  gases  from  a  hand-fired  80  h.p.  boiler  at  the  U.S.  Biu-eau  of 
Mines  are  treated  for  the  elimination  of  black  smoke  when  certain 
coals  are  being  tested  and  it  is  not  expedient  to  prevent  the  pro- 


Fio.  1. — View  of  Electric  Tkeater. 

duction  of  smoke.  The  removal  of  the  carbon  and  other  particles 
of  the  smoke  is  accomplished  quite  readily,  but  the  question  of  suit- 
able disposal  of  the  collected  soot  is  still  under  consideration,  and  som? 
further  tests  are  being  made.  As  is  to  be  expected,  the  results  obtained 
thus  far  indicate  that  it  is  best  to  prevent  formation  of  smoke  when- 
ever feasible,  and  not  adojjt  methods  for  collecting  it. 

Elaborati-  tests  upon  gas  volumes,  composition,  temperature, 
fume,  content  &c.,  were  conducted  for  the  Chase  Rolling  Mill  Co. 
n  order  to  secure  reliable  data  Upon  which  to  base  designs  for  full 
^■ale  commercial  installations.  The  fume  is  mostly  zinc  oxide 
iriginating  at  the  crucibles  in  which  zinc  and  copj)cr  alloys  are  pro- 
d.  The  results  were  verj-  gratifying,  showing  that  the  financial 
eturns  would  pay  well.  Plans  have  been  prepared  for  large  com- 
lercial  installations  at  the  various  locations,  and  a  contract  for  a 
onion  of  the  installation  has  been  awarded. 

I'rof.  A.  H.  White  has  succeeded  in  cleaning  the  entire  make  of 
luminating  gas  at  the  plant  of  the  Ann  Arbor  Gas  Co.  by  means  of 
he  process,  the  instal)atir)ti  requiring  a  very  small  amount  of  |)ower. 
'he  tar  removal  was  ])ractically  complete.  At  times  during  the 
■sting  period  the  gas  velocity  past  the  electrodes  wan  over  30  ft. 
cr  Kecond.  The  iastallation  is  very  simple  and  conipiu^t,  and, 
idging  from  his  reports,  should  warrant  its  rapid  and  general 
rioption  as  standard  equipment  for  this  juirposc  by  gas  manufao 
Jrers. 

The  inHtnllation  at  Garfield,  L'tah,  coasLsts  of  seven  units  each  of 
80  5  in.  pipes,  2,520  in  all.  The  volume  of  converter  gases  treated 
approximately  200,000  cubic  ft.  per  minute.  The  collected  male- 
lid  18  quite  high  in  lead,  and  s-everal  earloarls  liavr  already  been 
•Ulippcd  for  refining.  It  is  a  large,  well  constructed  installation  and 
reported  ()|)erating  very  siieiivJsfully,  the  lollectioii  being  about  !».5 


per  cent,  of  total  solids.  Semi-commercial  tests  also  were  conducted 
upon  main  flue  gases,  coming  from  blast  furnaces,  roasters  and  rever- 
beratory  furnaces.  These  tests  likewise  were  successful,  and  even- 
tually these  gases  also  may  be  treated  by  the  processes.  The  elec- 
trode spacing  is  2Jin.,the  potential  about  30,000  volts,  and  the  power 
consumption  approximately  50  kw.  The  building  which  contains 
the  motor -generator  sets,  rectifiers,  control  apparatus  and  switch- 
board panels  is  one  to  be  proud  of.  Fig.  1  gives  a  general  view  of 
the  treater.  It  is  divided  into  seven  electrical  and  mechanical 
sections.  The  converter  gases,  mixed  with  more  or  less  air,  com? 
from  the  converter  building  through  a  long  steel  balloon  flue,  droj) 
considerable  of  the  heavier  particles  throughout  the  length  of  the 
flue,  then  enter  the  bottom  header,  pass  upward  through  the  5  in. 
pipes,  into  the  upper  header,  then  through  the  long  radius  pipes  into 
the  mam  flue,  which  also  carries  gases  from  other  parts  of  the  smeltery. 
The  illustration  was  made  prior  to  actual  connection  of  the  flue  to 
the  new  stack,  which  is  in  the  right  background. 

Small  scale  tests  were  conducted  on  gases  from  sintering  machines 
at  Tooele,  Utah,  carrying  large  amounts  of  lead,  elementary  sulphur, 
&c.,  and  upon  gases  from  roasters,  converters  and  blast' furnaces. 
In  all  cases  the  results  were  satisfactory.  Two  large  units  are  now 
in  successful  commercial  operation  on  the  sintering  machine  gases, 
and  it  is  planned  to  instal  several  others  on  these  gases  as  soon  as 
possible,  and  later  to  instal  treaters  on  other  flues  at  this  plant  as 
well.  Each  of  the  two  units  contains  48  pipes  12  m.  m  diameter  bv 
1.5  ft.  long,  placed  vertically.  The  electrode  spacing  is  0  in.,  the 
volume  of  gas  treated  is  approximately  20,000  cubic  ft.  per  minute, 
the  power  consumption  measured  at  the  transformer  at  present  is 
less  than  5  kw.,  the  recovery  of  fume,  when  the  treaters  are  not  over- 
loaded by  forcing  the  blowers  at  the  sintering  machines,  is  practically 
complete.  The  fume  contains  a  fail-  percentage  of  elementary  sulphur 
which  formerly  wrought  havoc  with  baghouse  installations,  esi)e- 
cially  when  it  exploded.  The  potentialon  the  treater  as  indicated 
by  transformer  ratio  and  primary  voltage  is  around  70,000  volts. 
At  this  plant  also  some  changes  in  the  metallurgical  operations  have 
resulted  in  a  considerable  reduction  of  the  values  lost  in  the  fumes, 
hence  the  electric  processes  are  not  called  upon  to  recover  as  much 
as  was  being  lost  a  year  or  so  ago. 

A  treater  was  installed  without  conducting  any  preliminary  test 
for  the  Milk  l'"lour  Co.,  as  sufficient  experience  with  the  various 
influencing  factors  had  been  obtained  to  be  able  to  make  a  successful 
installation  without  them.  It  is  a  very  inexpensive  outfit,  used  for 
collecting  powdered  milk,  sugar,  eggs,  malt,  grape  fruit  juice,  &c. 
The  i)o«ders  are  obtained  from  an  evaporating  jilant  wherein 
solutions,  emulsions,  &c.,  are  deprived  of  their  water  by  spraying 
t  h  ■  lif|uid  into  a  current  of  hot  air.  The  powder  is  removed  froni  the 
gas  liefoi-e  it  cools  sufficiently  to  allow  dciiosition  of  the  eva|)orated 
moist  ur<-.  Excellent  powdered  organic  materials  are  recovered  in 
this  manner  at  a  sm.all  expense.  Several  very  interesting  and  .some 
fairly  important  facts  were  learned  fiom  this  installation.  A  small 
electrical  treater  was  subsequently  installed  for  removing  dust  from 
the  air  before  heating  it,  thus  insuring  a  food  product  free  from  dirt 
specks. 

In  response  to  a  telegraphic  request  apparatus  was  shipi)ed  to  the 
Washoe  Smelter,  Anaconda,  Montana,  to  be  used  for  removing 
valuable  metals  and  acids  from  gases  arising  from  a  modified 
MacDoiigal  roiuster.  in  which  the  Anacoiula  tailings  were  being  sub- 
jected to  an  oxychloridising  roast  under  the  direction  of  their  Mr. 
Laist.  (•'  Bulletin  "  of  A.I.M.E.,  August,  lt)14).  The  gases  at  that 
time  were  being  pas.sed  through  a  scrubbing  tower  without  obtaining 
a  complete  recovery  of  the  values.  The  electric  ai)paratus  and 
treater  were  quickly  erected  and  tried  out  but  at  first  with  what  was 
apparently  unsatisfactory  results.  As  similar  phenomena  had  been 
eiii-ount(-red  i-lsewhere  it  was  [K)ssible  to  soon  show  that  the  cloud 
emerging  from  the  treater  was  dui-  to  moisture  being  condensed  fiom 
the  gaseous  to  the  liipiid  condition  u|)on  the  gases  mixing  with  cold 
air,  resulting  in  a  condition  of  supersaluration  for  the  temperature 
existing  after  admixtiu-e  of  the  gases.  It  was  also  noted  that  if  the 
furnace  lireH  were  [)oked  so  as  to  produce  black  smoke,  no  black  could 
be  discerned  in  the  clond  above  the  treater  when  the  electric  field  was 
on,  but  this  was  plainly  visible  when  the  current  was  turned  off  ;  the 
differeiKMr  between  the  white  cloud  (current  on)  and  the  dark  gray 
eloud  (cm-rent  off)  being  vi  ry  pronounced  This  was  a  good  indi- 
cation that  all  solids  were  being  collected  and  that  by  a  study  of 
certain  meteorological  tables  the  proper  explanation  niighl  be  had. 
The  temperature  of  the  gas<>s  going  to  the  treater  was  then  so  reduced 
that  no  cloufl  would  result  after  the  gases  had  passed  through  the 
treater.  The  results  then  showed  a  complete  cleanup  when  the 
current  wan  on  and  a  dense  white  cloud  above  the  treater  when  it 
WUH  off. 

This  "  fogging  out  "  has  been  encountered  rc)X!atedly  in  practice. 
When  tents  are  nuide  during  the  winter  sea.son  a  visible  "  mist  "  is 
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formed  after  the  gases  are  discharged  from  the  treater,  when  warm 
saturated  gases  are  discharged  from  treaters.  During  the  periods 
of  dry  and  warmer  weather  the  "  fogging  out  "  is  greatly  decreased. 
In  other  cases,  where  the  temperature  of  the  discharged  air,  saturated 
with  moisture,  is  orJy  a  few  degrees  above  that  of  the  outside  air,  no 
mist  or  fog  is  produced.  It  is  possible  to  predict  from  calciJations 
made  in  a  similar  manner  whether  or  not  a  mist  or  fog  will  be  pro- 
duced under  any  given  conditions.  It  is  further  possible  to  show  by 
calculations  whether  mixing  two  or  more  gases,  varj-ing  in  tem- 
perature and  in  peicentage  of  saturation,  in  given  proportion.*  prior 
to  passing  through  the  treater,  will  avoid  this  formation  of  a  mist  or 
fog  when  the  discharged  gases  mis  with  the  outside  air.  An  instal- 
lation of  the  processes  was  also  made  at  the  arsenic  plant  where  flue 
dust  is  roasted  to  remove  the  arsenic  from  the  metal  values,  and  then 
the  concentrated  arsenic  is  recovered  and  retined.  The  plan  was  to 
separate  the  mechanically  carried  impurities  from  the  gases  at  a  high 
temperature,  next  cool  the  gases  so  as  to  condense  the  pure  arsenic, 
and  then  recover  it  directly,  thus  sa\ing  a  second  refining.  The  first 
test  gave  a  f  recipitate  in  the  second  treater  carrw.g  99-4  per  cent, 
arsenic  trioxide.  A  portion  of  the  impurity  was  due  to  volatile 
compoimds  from  the  wood  used  for  fuel.  Coke  fuel  in  place  of  wood 
gave  arsenic  of  a  higher  purity,  sometimes  reaching  99-9  AS0O3.  This 
was  the  first  really  serious  effort  made  to  use  electrical  precipitation 
as  an  adjtmct  in  fractionating  components  of  fume.  The  results  at 
the  arsenic  plant  showed  conclusively  that  it  was  a  feasible  method. 
and  after  sufficient  data  had  been  obtained  a  commercial  installation 
was  designed  and  started,  but  construction  work  was  suspended  on 
aceoimt  of  the  situation  resulting  from  the  European  war,  and  this 
iEstallation  has,  therefore,  not  yet  been  completed,  although  reports 
state  that  it  is  now  going  forward. 


Fig.  2. — Voltage  off. 

Treating  the  enormous  volume  of  gases  in  the  mam  fliic  at  Ana- 
conda presents  several  problems.  In  a<l(lition  to  magnitude,  there 
are  the  numerous  jiroblems  connected  with  the  handling  of  the  fumes 
and  dust  and  of  their  metallurgical  treatment,  so  that  it  will  be  some 
months  at  least  before  any  vcrj'  definite  progress  can  be  reported. 
However,  the  results  thus  far  obtained  were  so  encouraging  that  the 
smelting  company  purcha.sed  a  license  for  the  use  of  the  processes 
throughout  their  plants  at  Tooele,  Great  Falls  and  Anaconda,  paid 
a  large  cash  sum,  and  now  they  are  in  })Osition  to  make  rapid  j)ro- 
gres.s  with  their  installations.  The  Research  Corporation  still  has  a 
financial  interest  in  certain  elements  of  the  fume  which  are  to  be 
collected  when  the  processes  have  been  installed.  Figs.  2  and  3 
show  how  completely  the  fume  is  precijutated  by  the  electric  pro- 
cesses, the  views  showing  respectively  the  "  voltage  otT"  and  "  volt- 
age on  "  effects.  The  fume  contained,  among  other  things,  hydro- 
chloric acid,  sulphuric  acid,  dissolved  sulphur  dioxide,  carbon,  com- 
pounds of  copper,  silver,  iron  and  arsenic.  A  potential  of  ()3,00<i 
volts  (a.s  calculated  from  transformer  ratio  and  primary  voltage) 
was  maintained  on  the  treater. 

At  Catanauqua,  Pa.,  is  an  installation  for  collecting  potash  salts 
volatilLs*-*!  from  feldspar.  This  is  o])erating  successfully.  At 
7)re.sent  the  st^hcme  as  a  whole  is  still  in  the  exjierimental  stage,  but 
the  collection  of  the  salts  by  the  electrical  proces-ses  is  provetl.  The 
treater  was  (losigned  for  12,000  cubic  ft.  per  minute,  but  it  handles 
(IS  high  as  18,000  cubic  ft.  per  minute  at  times.  There  are  40  pi]H's 
14  in.  in  diameter  by  12  ft.  long,  the  electrode  spacing  being  7  in. 
The  temiKTatnre  of  the  gas<-s  ranges  fr.iin  nOO  K.  to  1,000  F.  A 
potential  of  about  7(1.000  volts  is  maliitHined  on  the  treater,  low- 
tension  nitematiiig  viiltage  about  190,  «n<l  amperes  20  to  2.5.  The 
jKiwcT  factor  varies  U'twcen  70 and  80  percent,  when  operating  on  the 
hot  KiuM-H  and  fume.  ThiH  same  treater  has  U-en  tested  with  only 
ordinary  air  in  it,  luid  ot  that  time  it  was  easy  to  furnish  even  more 


than  50  amperes  to  the  transformer  without  any  arcing  m  the  treater. 
This  is  a  good  example  of  a  difference  in  electrical  conditions  due  to  a 
change  in  the  gas  characteristics. 

It  is  diflficidt,  if  not  impossible,  to  predict  what  the  power  con- 
sumption and  voltage  may  be  for  a  specified  gas  mitil  actual  tests 
have  been  made.  For  instance,  in  tests  with  the  same  treater  and 
electric  apparatus,  the  line  current  to  the  treater  varied  from  1  to  19 
milliamperes,  the  voltage  being  constant.  The  considerable  variety 
of  gas  conditions  already  encountered  has  made  it  possible  to  divide 
gases  into  classes.  Fiu-thermore,  methods  have  been  developed 
whereby  a  close  approximation  of  the  required  power  and  voltage 
may  be  obtained  from  the  results  of  small  scale  tests.  With  a  large 
treater  containing  many  electrodes  the  effect  of  the  corona  load  upon 
the  transformer  and  source  of  E.M.F.  is  different  from  an  ordinary 
resistance  load,  due  to  the  fact  that  above  a  certain  point  the  current 
flowing  through  the  gas  between  the  electrodes  increases  more  rapidly 
with  a  given  rise  in  potential  than  would  be  the  case  if  the  electrodes 
were  shunted  by  an  ordinarj'  high-resistance  metallic  conductor. 
For  these  and  other  reasons  it  is  best  to  employ  certain  potentials  and 
electrode  arrangements  for  some  gases  and  others  for  gases  having 
other  characteristics.  Also  the  mechanical  handling  of  the  collected 
material  must  be  didy  considered  when  designing  a  treater.  Other 
problems  upon  which  tests  have  been  made  with  the  processes  are 
mentioned  below.  The  most  recent  final  installation  was  made  in 
Worcester,  Mass.,  at  the  North  Works  of  the  Ameiican  Steel  &  Wire 
Co.,  for  collecting  volatilised  hydrochloric  acid,  thus  mitigating  or 
eliminating  a  nuisance  and  preventing  further  damage  to  surromid- 
ing  vegetation.  The  exit  gases  are  so  free  from  acid  that  it  is  almost 
impossible  to  detect  a  trace  of  it  even  by  delicate  chemical  methods. 

In  Cleveland.  Ohio,  at  a  sulphuric  acid  jilant,  the  gases  come  from 
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an  ^I.  &  H.  kiln,  in  which  verj'  finely  divided  zinc  sulphides 
roasted.     The  sulphurous  gases  are  to  be  freed  from  the  suspendei 
particles  and  then  delivered  to  a  Glover  tower  of  a  lead-ihambe 
sidphuric  acid  plant.     The  gases  are  to  be  treated  at  a  temjieratUJ 
of  about  800°F.  to  1,000"F.     The  gases  contain  some  free  sulphuri 
acid,  which  tends  to  complicate  the  insulation  problem.    Howeva 
our  semi-commercial  tests  at  this  plant  showed  that  the  problel 
could  be  solved,  and  pointed  the  way.     Designs  of  several  types 
treaters  were  prepared,  and  at  a  recent  conference  one  design  ol 
horizontal  treater  was  decided  upon  and  it  is  to  be  installed  at  on 
There  are  to  be  three  sections,  any  two  of  which  will  clean  the  ga 
Thus,  one  section  may  be  rejiairetl  when  necessary.     In  this  probl 
it  is  necessary  to  con.serve  the  ^x•nsible  heat  of  the  ga.ses  and  to  aw 
their  dilution  with  air,  as  this  woukl  materially  affect  the  subsequi 
chemical  operations. 

The   above   statements   show   that    the   electrical   process 
applicable  to  a  great  variety  of  materials  and  conditions,  esin-i 
when  it  is  also  considered  that  the  range  of  operating  temi>eratl 
is  from  a  point  at  least  as  low  as  zero  Cent,  to  at  least  as  higlj 
l)(K»deg.  Ceitt..  and  at  all  temperatures  Ih-tween  these  two  lin 
Materials  can  be  selected  for  each  s|K'cilic  problem  which  will 
stand  the  local  conditions  as  regards  tem]>erature,  corrosion, 
nica!  strength,  ex))ense,  &c.     In  addition  to  collection  of  mate4 
because  of  nuisance  or  of  value  of  the  susiiended  nvalter,  it  is  v^_ 
noting  that  the  processes  are  useful  as  adjuncts  to  other  manulte 
turing   proces.ses  or   methods,  either  for   improving   operations  p 
re<lucing  expense.     Both  the  lead -chamber  i)rocess  aiul  the  contw 
processes  of  producing  sul|)huric  acid  have  several  |)laics  in  whic 
the  electrical  processes  should  be  valuable.     The  >ise  of  tlie  clectnc 
processes  in  conjimction  with  ventilation  of  the  railway  tunnels  i    Pi 
Baltimore  is  also  imder  consideration,  aiul  they  may  be  iiistalle 
there  unless  electrification  of  the  railways  is  decided  upon,  in  whii 
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event,  of  course,  there  will  be  no  smoke  to  precipitate.  Furthermore, 
since  it  is'so  easy  to  remove  dust  from  air  by  these  processes,  they 
may  be  useful  in  connection  with  the  ever-present  problem  of  suitably 
ventilating  subways. 

The  typical  curve  shown  in  Fig.  4  gives  the  relationship  between 
the  high-tension  direct  current  flowing  into  the  treater  and  the  Iiigh- 
tension  voltage  impressed  upon  it,  the  latter  being  shown  on  the 
curve  sheet  as  the  alternating  potential  delivered  to  the  rectifier 
from  the  transformer  and  calculated  from  the  measured  low-tension 
voltage  and  the  transformer  ratio.  Under  certain  conditions  it 
would  be  preferable  to  measure  the  effective  high-tension  voltage 
maintained' between  the  treater  electrodes  by  means  of  a  suitable 
voltmeter.^  In 'general,  however,  the  voltage  as  indicated  by  the 
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Fig.  4. — Cukve  showing  the  R.\tio  of  High-tension  Voltage 
TO  THE  CUKBEXT  CoxscMPTiox.  (Measurements  taken  at  treater 
installed  for  Balbach  Smelting  &  Refining  Co.,  Newark,  N.J.) 

ratio^method  is  sufficiently  accurate  for  field  work.  The  lower 
portion  of  the  curve  shows  the  uniform  increase  in  the  current  with 
he  voltage,  due  chiefly  to  insulator  leakage.  The  upper  portion  of 
he  curve  shows  the  more  rapid  increa.se  in  the  current  as  the  voltage 
s  raised  above  that  at  which  corona  started.  The  bend  in  this 
particular  curve  is  somewhat  more  gradual  than  is  usually  foimd. 
This  is  due  to  a  special  arrangement  of  the  electrodes,  whereby  the 
■orona  starting  voltage  varies  in  difterent  parts  of  the  treater. 

Fig.  5  shows  the  results  obtained  from  tests  made  with  various 
■lectrode  spacings  in  fume-laden  gases  at  ditferent  temperatures. 
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Fig.    5. — Curves  showing   Sparking   Potentials   (op  Rectified 

DLTAGES)- BETWEEN  WlBES  AND  A  PARALLEL  PLATE,  FOR  VARIOUS  GaP 

•ACINGS. 

irve  A  shows  the  potential  (measured  by  transformer  ratio  and  the 
"■tension  voltage)  which,  when  rectified,  caused  a  .spark-over  to 
cur  between  a  number  of  parallel  wires  and  a  j)late  placed  at 
-rj-mg  distances  from  them.  The  wires  and  plates  were  placed  in  u 
le,  through  which  pa.ssed  zinc  o.xide  fumes  at  a  temperature  of 
H)  F.  Curve  B  shows  similar  data  obtained  with  tlie  giw  teni- 
■rature  reduced  to  betwicn  3.50  F.  and  400'F.  Curve  C  shows 
nuar  data  obtained  from  the  .same  electrode  system  with  air  in  the 
le.  The  relative  positit  iis  of  curves  A  and  B  are  what  would  be 
pected.     Data  are  being  obtained  in  order  to  plot  a  series  of  curves 


between    corona    startmg    voltage    (ratio    method)    and    electrode 
spacings.     This  work  has  not  b?en  completed. 

Fig.  t)  gives  in  a  specific  case  the  distribution  of  the  electrical  lo-ses 
in  transformation,  rectification  and  transmission  of  the  electrical 
power  taken  from  the  supply  Hues  and  delivered  to  the  treater. 
Those  of  transformation  (from  220  volts  low  tension)  are  the  greatest. 
The  additional  load  losses  of  the  transformer  are  readily  calculated. 
The  added  load  losses  of  the  rectifier  are  not  definitely  known,  but 
experience  indicates  that  they  arj  small  m  proportion  to  the  other 
losses.  The  added  load  losses  of  the  transmission  line  are  negligible. 
These  latter  losses  consist  almost  entirely  of  corona  loss  and  insidator 
leakage,  both  of  which  depend  upon  the  voltage,  and  not  upon  the 
current.  From  such  data  it  is  possible  to  estimate  very  closely  the 
capacity  of  ajiparatus  required  to  deliver  to  the  treater  any  given 
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KILOVOLTS  BY  RATIO 

-Power  Loss  Data. 


Transformer  7J  k.v.a.,  75,000  volts,  60  iv.  Rectifier  type,  two  arm, 
eight  shoe.  Steel  shaft.  Line  insulators,  two  per  line  from  transformer 
to  rectifier,  II  in  d.c.  line. 

power  at  a  certain  voltage.  The  author  concludes  by  giving  detailed 
results  of  various  tests  on  difierent  plants  and  a  short  account  of  the 
financial  status  of  the  Research  Corporation.  The  past  three  years 
have  seen  the  electrical  processes  (C'ottrell  patents)  m  constantly 
growing  use  and  demand,  several  commercial  installations  having 
produced  excellent  results,  and  the  future  is  full  of  promise. 
The  Research  Corporation  has  defuiitely  established  itself  commer- 
cially in  the  short  time  mterventng  smce  its  organisation.  The  total 
capital  paid  into  the  treasury  was  £2,020.  From  the  receipts  so  far 
obtained  for  technical  services  and  for  patent  rights  all  the  Cgrpora- 
tion's  stockholders  have  been  fully  repaid,  and  there  is  on  hand  at 
present  nearly  £50,000  in  good  and  negotiable  securities  as  a  net 
surplus,  with  only  ordinary  current  accounts  owing.  Further 
income  as  royalties  from  installations  now  in  operation,  under  way 
or  contracted  for  will  materially  increase  the  above  amount,  so  that 
a  fund  for  further  scientific  research  has  already  been  created,  and 
this  directly  from  the  industries  benefited  by  the  processes  ad- 
ministered by  the  Corj>orati'.i. 


IRON  LOSSES  IN  TRANSFORMER  PLATE. 

liV   A.    PREa.s. 

Summary. — The  problem  of  iron  losses  and  the  effective  flux  penetra* 
tion  in  a  transformer  plate  is  solved  on  the  assumption  of  mean  constant 
permeability,  but  taking  into  account  the  simultaneous  elTcct  of  hysteresis 
on  the  total  iron  loss.  In  the  problem  a  now  operator  is  introduced 
defined  by  the  relation  Q„  sin  pt=8in  mp(.  Starting  with  a  sinusoidal 
magnetising  current,  the  impressed  voltage  is  found.  Combining  the 
components  of  current  and  voltage  in  |)haso  with  each  other,  the  iron 
losses  are  determined  and  then  the  harmonic  damping  factor. 

In  dealing  with  ordinary  transformer  plate,  taking  the  per- 
meability n  as  a  constant  implies  that  tlio  locus  of  tlic  critical 
jioints  of  the  B-H  loops  is  a  straight  lim;,  and  tiiat  tiie  loops 
tlieiiLselvps  merge  into  the  .same  locus.  In  the  following,  this 
permeability  relationship  jj.  will  be  held  to  refer  to  the  locus 
of  the  critical  point  values  only  of  the  B-H  loops,  and  a  mean 
invariable  loop  shape  will  bo  assumed  independent  of  the 
numerical  maximiB  of  B  and  H.     Thus,  with  iron,  if 

H=Hn,„,.8in7)< (1) 

B=//  H,„ux.  ;ai  sin  juZ-fOa  sin  S/yt+aj  sin  5;j/ 

+/;iCoayj<-f/53C03  37)«-t-^5COs5;><-l-;     .     .     (2) 
where  the  coefUcieuts  a,  ^  are  constants. 
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However,  the  last  equation  can  be  put  into  a  more  manase- 
able  form  by  the  introduction  of  a  mathematical  operator, 
Qm,  defined  by  the  relation 

Q„  sin  pi=s'm  mpt (3) 

This  operator  can  be  interpreted  in  terms  of  the  oidinary 


differential  operator  by  a  method  kindly  communicated  to  the 

author  by  Mr.  Oliver  Heaviside  ;  for,  writing  ii=—,  then,  with 
operand  unity,  "        '^^ 


Sin  pt=- 


1+f 


1  + 


and 

It  will  be  found  that 


1  + 


m~p^ 


w 


and  generally  that  if  we  write  x=mpt 

(Q, 


jmpt .  cos  mpt 


sinp<=»i'-"rAi+A„P+-2p(P+l)+  .  . 

A„P(P+1)  .  ■  .  (P+«-2)-l     . 

\ .  sm  X. 

;m— 1  J 


(5) 


-ai-) 


1     (.-l)(,.-2)         (..-t)  . , 

Ik— 1  {n—k)  ^  ' 

The  above  really  follows  from  (writing  a;j=— ], 

(TTfe=,^l[P(P+l)  •  •  •  •  {P+K-2)].sinx. 

However,  in  the  development  of  the  final   formulte,  the   Q 
functions  will  not  appear. 
Thus,  (2)  can  be  written 

^=M  ^a,  J^(a,+ ft^^^+(a,+^,!y'^Q,+\  sin pt    .    (6) 

If,  then,  the  effective  H  at  any  point  of  the  lamina  is  dependent 
on  t  and  y,  one  can  write  in  (1)  as  a  substitute 

H,nax=H,/i,         (7) 

where  H,  is  the  skin  amplitude  (corresponding  to  B,)  and  h  is 
a  time  operator  function  involving  <i,  Q,„  and  alsoy,  the  depth 
of  plate  from  the  centre,  whicli  function  h  is  to  reduce  to  unitv 
for^=+s,  since  2s  is  the  thickness  of  plate  by  condition. 
vSinco  the  fundiuncntal  equation  to  be  solved  is 
4.-T  (IB    dm 


The  solution  is 


/j^cosh  qy 
cosh  g«' 

„     TT  posh  qu   . 
i7=Hs  — ^  sm  pt 
cosh  qs        ^  ' 


(11) 
(12) 
(13) 


-D        ,-.     cosh  o»     n- 
B=ftUs  ■  — r-^  ■  I-  .  sm  pt.   .     . 
cosh  qs    kli 

The  magnetising  cm'rent  with  one  turn  per  centimetre  axially  is 

T        10    TT        • 

J  =  f~lissmpt, (U) 

and  to  get  the  iron  loss  per  cubic  centimetre  the  voltage  per 
turn  per  cubic  centimetre  will  be 


E= 


10-«?jp  ^tanhjsj-   .        .  ^^_^ 


qs 


It  will  then  be  necessary  to  find  the  watts  per  cubic  centimetr^ 
(hysteresis  and  Foucault)  to  multiply  the  sin  pt  component  of 
(15)  with  J  of  (14),  and  integrate  over  a  complete  cycle  to  obtain  ] 
the  effective  value.  j 

If,  then,  the  Q's  are  ignored  in  estimating  the  iron  losses] 
(it  also  appears  to  be  warranted  by  an  inspection  of  the  develop- 
ment of  Q„,"  sin  pt,  kc,  and  the  series  development  of  (15)),  ifc| 
follows  that  ti=ip. 

f=;ti>(ai+J/Ji), (16)J 

'^=\/^V{V{cii'+fii')-ftv,   ■     .     .     (17)1 

/5=\/f\/V(«r+/^r)+^il.  •    •    ■    (18) 

and  the  sin  pt  factor  or  real  component  of  . —  of  (15)  is 


2p    V(ar+A= 


sinh  2as- 


qs 
sin  2/Js 


2as         cosh  2a.'>"+cos  2fts 


(19) 


Hfip  dt~dr/       <"'** 

(taking  p  as  the  resistivity  of  the  iron  abcni,  |()-'  ohms),  bv 
proper  substitution,  writing  k=  ^^^\ 

^~ri^ (9) 


r/l/2 


'/==*'.  l(a,+^/^)+(a,+^3^;^)Q3+ 


(10) 


Thus,  performing  the  necessary  integrations  to  arrive  at 
effective  values,  the  watts  per  cubic  centimetre  of  iron  are 
given  by  (\vi-iting  liu=—^i) 

„  „  ,    sinh  2as—    sin  2ds         ' 

^=4710^  n/(«r+Pn-)+^n(  2^  cosh2as+cos2/J., 

This  last  agrees  with  the  formula  given  by  Sir  J.  J.  Thomson; 
for  p\i=0,  /?=a. 

To  arrive  at  the  corresponding  damping  factor  for  iron,  ti 
average  B  with  infinite  resistivity  of  plate  is,  for  the  fundi 
mental 

13=/xH,(ai-f  i;Si)  sin  j9< (21) 

The  amplitude  is,  therefore,  fi.}{,y'(ai^-\-^^).  With  nm  nial 
resistivity  the  average  B  is 

-fBdy=ixB.-^.,{%-i)Zs{ai+ip^)smp(,      .     (22) 


where 


T,= 


sinh  2as-\-    sin  2/is 


2as  cosh  2a«+cos  2/Js 


/>', 


iiili  2a.5— sin  2jis 


Zs-- 


2(iA-    ctish  2us4-cos  2/is 


(23) 


(24; 


The  amplitude  is,  therefore,  /xH      ^'^-7-''^  ;(ai*+/3i*)(T;-  +  C«')) ' 
and  the  damping  factor  D  is  on  reduction  found  to  be 

•  Tlie  pvalimtion  of  K  must  be-  loft  for  another  oocosion. 

t  The  Elkcthioian,  1S91,  p.  5i)i). 

X  Comparo  also  The  Electuicias  he.  rit. 
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QUICK   EXCITATION  AND  SUPPRESSION  OF  REMAN- 
ENCE  IN  ELECTRICAL  MACHINES.* 

BY    W.    WOI.F. 

If  the  strengtli  of  a  magnetic  field  is  altered,  electromagnetic  forces 
arise  in  the  electric  circuits  connected  with  the  held,  which  are  pro- 
portioiial  to  the  rate  of  change  in  the  strength  of  the  held  :  these 
forces  tend  to  oppose  any  change  in  the  field.  A  result  of  this  is  that 
a  certain  time  has  to  be  allowed  to  build  up  the  tidd  or  to  alter  it3 
strength  hi  ai  y  way.  In  electrical  machines,  especially  those  of  the 
continuous-current  iype  which  are  used  on  the  Ward-Leonard 
system  for  reversible  motors,  this  is  apt  to  cause  inconvenience. 
In  machmery  used  m  rolling  mills  it  is  necessary  to  produce  rapid 
changes  in  the  speed  and  quick  reversals.  On  such  systems  this  is 
done  by  a  quick  change  in  the  voltage  of  the  generator,  which  is 
produced  by  an  alteration  in  its  field.  However,  the  self-induction 
of  the  field  is  a  decided  impediment  to  any  such  rapid  change. 
FiU'ther,  if  a  direct -current  generator  feeds  several  motors,  and  if  its 
voltage  has  to  be  varied  over  wide  limits,  the  magnetic  remanence 
is  a  very  disturbing  factor,  as  it  prevents  the  strength  of  the  field 
from  following  the  variation  in  the  exciting  current  immediately. 
It  is,  therefore,  proposed  to  discuss  means  by  which  this  can  be 
avoided. 

In  order  to  bring  the  strength  of  the  field  rapidly  to  its  full  value, 
it  is  possible  at  the  moment  of  switching  on  to  apply  a  higher  voltage 
than  it  is  mtended  to  use  permanently.  Thus,  an  external  source 
of  variable  pressure  is  required,  or  a  portion  of  the  available  E.M.F. 
must  be  permanently  wasted  in  resistance  throughout  the  steady 
rmining.  To  avoid  this  the  firm  of  Brown,  Boveri  employ  the 
Sprague  method  of  coupling  the  field  coils  successively  in  series  and 
iji  parallel  in  order  to  produce  a  temporary  over-excitation  of  the 


Fig.  1. — Diagram  of  the  Beows-Boveri  Method. 

aiagnet  field,  and  by  .suitably  connecting  the  field  windings  in 
aarallel  for  an  instatit  it  is  possible  by  this  plan  ti>  reach  the  (U-sircil 
md.  In  Fig.  1  is  shown  the  winding  of  the  magiu't  held  divided  into 
wo  portions,  a  and  b,  which  can  be  connected  up  by  means  of  the 
switch  c  in  different  ways.  Fig.  2  shows  the  various  arrangements 
hat  are  possible  ;  the  passage  from  the  one  to  the  other  takes  place 
vithout  breakmg  the  circuit.  This  allows  of  two  steps  and  uses  no 
esLstances.  The  first  step  gives  double  the  ninnber  of  ampere-tun  s 
hat  the  second  does.  For  the  quick  excitation  of  an  hiduction  coil, 
t  the  moment  of  switchmg  on,  the  connections  shown  in  III.  (Fig.  2) 

Ire  used  ;   the  s«  itch  is  then  turned  so  as  to  uiake  connections  as  in 
I.  and  then  in  I.     If  the  voltage  is  constant  and  the  two  halves  of 
he  winding  have  the  same  numljer  of  turns,  at  the  moment  of 
witchmg  on  the  amperc-tums  are  twice  what  they  are  in  II.  or  in  I. 
'his  decreases  the  time  required  to  excite  the  coils.     When  the  full 
xcitation  is  reached  the  switch  is  moved  from  III.  to  I.     At  the 
mcnt  of  switching  on  there  is  an  overloading  of  the  coils,  which, 
owever,  does  no  damage  owing  to  the  shortness  of  the  time  it  lasts. 
II  order  to  prevent  loo  long  an  overload  or  a  too  hasly  jia.ssagc  to  I., 
he  switch  handle  can  be  actuated  by  a  spring  mechanism.    There 
an  arrangement  by  which  the  switch  handle  is  kept  in  the  one 
osition  till  the  field  has  reached  its  full  strength,  and  it  is  then 
leasi'd  and  allowed  to  pass  to  the  other  contacts. 
Felten  &  Guilleaume  have  erai)Ioyod  another  met  hod.     They  switch 
main  generator  on  the  circuit  of  the  coil  which  is  to  be  excited. 
8  field  windinj.'  is  so  arran-^rd  that  it  generates  a  voltage  opposed 
>  that  of  the  exciter  voltage.     Thtis  the  voltage  at  the  terminals  of 
lie  coil  which  is  to  be  excil<il  «ill  be  considerably  higher  so  long  as 
Bie  dj-namo  gives  no  current,  and  will  sink  to  a  predetermined  value 
I  hen  the  current  from  the  dynamo  reaches  its  final  value.     If  the 
Ricitcr  voltage  is  removed,  the  generator  will  give  a  negative  voltage 
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until  the  exciter  current  reaches  its  zero  value.  According  to  this 
method,  the  time-constant  of  the  circuit  of  the  coil  which  ls  to  be 
excited — i.e.,  the  ratio  of  its  inductive  to  its  ohmic  resistance — is 
decreased  exactly  as  if  an  ohmic  resistance  is  uiserted  in  the  circuit. 
The  equivalent  ohmic  resistance  is  given  by  the  ratio  m  which  the 
drop  of  voltage  of  the  counter-compound-wound  exciter,  corres- 
pondintr  to  a  given  current  strength,  stands  to  this  current.  In 
order  to  shorten  the  period  of  excitation  still  further,  the  A.E.G. 
produces  an  artificial  lag  of  the  voltage-tbop  of  the  exciter  machuie 
behind  its  current  by  providing  the  poles  of  the  ooimter-compound- 
wound  exciter  machine  with  damping  windings.  Thus  the  decreas ; 
in  the  lines  of  force  in  the  exciter  machine,  and  therefore  its  voltage- 
drop,  lags  behind  the  increase  in  its  current.  Thus  the  time-constant 
of  the  circuit  which  is  to  be  excited  is  much  diminished. 

On  the  Waid- Leonard  system,  the  Siemcn^-Schurkirt  Works  uisert 
a  counter  E.M.F.  in  the  excitation  of  the  ri;.;ul,u  iiij  .:<nerator  or  its 
exciter.  The  amount  of  this  E.M.F.  dei)eiidN  on  th.-  voltage  and 
speed  of  the  motor.  The  voltage  of  the  motor  can  react  on  a  special 
winding,  /,  in  the  field  of  the  regulatmg  djniamo  or  its  exciter.  An 
improvement  on  this  method  is  shown  in  Fig.  3.  The  regulating 
generator  g,  with  its  exciting  windings  d  and  /,  is  driven  by  the 
driving  machine  t.  In  ths  circuit  of  the  coU  /  an  adjustable  resis- 
tance n  Ls  inserted.  As  the  motor  m  slows  down  the  resistance  is 
gradually  cut  out.  This  has  the  effect  of  mcreasing  the  action  of  the 
counter  windings  /.  It  is  an  advantage  to  interlock  the  regulation 
of  this  resistance  n  with  the  main  regulator  r,  which  adjusts  the  main 
excitation.  As  the  motor  speed  increases  the  resistance  n  is,  of 
course,  uiserted,  and  thus  th-j  increased  effect  due  to  /  is  somewhat 
neutralised.  If  the  resistance  n  Ls  suitably  proportioned,  the 
counter  excitation  has  little  effect  at  high  speeds,  but  its  influence 
mcreases  as  the  speed  of  the  motor  falls.  Thus  the  motor  speed, 
when  low,  depends  largely  on  the  position  of  the  regulating  lever, 


Fig.  3. — Diagram  op  the 

SlEMENS-ScHFCKBRT  irBTHOD. 


Fig.  2. — The  Three  Methods 
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Windings. 

and  the  control  is  very  effective  and  sensitive  when  the  motor  is 
nearly  at  rest.  This,  in  point  of  fact,  is  the  case  with  which  we 
usually  have  to  deal.  If  the  main  excitation  is  cut  off,  the  strong 
counter  excitation  due  to  the  remanent  magnetism  ui  the  controlling 
djTiarao  IS  almost  entirely  suppressed,  and  tho  motor  comes  conse- 
quently to  rest. 

The  arrangement  shown  in  Fig.  3  is  only  effective  up  to  a  certain 
motor  speed — i.e.,  so  long  as  the  counter  E.M.F.  of  tho  motor,  which 
depends  on  the  sjiccd,  is  less  than  thi'  terminal  pressure  duo  to  tho 
regulating  dynamo.  Even  so,  an  im])rovement  is  possible  by 
arranging  that  above  a  certain  speed  the  counter  winduig  /,  in  scries 
with  a  resistance,  shall  be  reversed,  so  that  it  acts  in  tho  same 
direction,  so  to  sfieak,  as  the  main  exciter  winding  d.  The  reversal 
of  the  counter  windings  has  the  advantage  that  it  contributes  to  a 
saving  of  copper  in  the  windings  of  tlu'  regulating  dynamo,  seeing 
that  both  windings  act  in  the  same  sense  pieeiselx'  at  that  time  when 
strong  fields  are  required.  Under  certain  conditiijiis  it  is  possible 
to  have  a  smaller  machine  for  regulating  purposes. 
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SPECIAL  NOTICE. 


In  order  that  we  may  be  able  to  supply  the  newspaper  trade  ellectlTely 
and  meet  the  requirements  of  the  Post  Office,  we  are  sending  THE 
ELECTRICIAN  to  press  a  (ew  hours  earlier  every  week.  Ail  editorial 
and  news  matter  for  the  next  current  issue  of  THE  ELECTRICIAM 
must  reach  us  as  much  earlier  as  possible,but  not  later  than  WEDNES- 
DAY NOON,  and  advertisement  text  and  blocks  must  reach  the 
offices  as  much  earlier  as  possible,  but  not  later  than  TUESDAY 
EVENING,  during  the  continuance  of  the  War.  Advertisementi 
of  all  kinds  of  which  no  proofs  are  required  before  first  insertion 
can  be  accepted  up  to  FIRST  POST  THURSDAY  MORNING. 


COAL  AND  ORE  HANDLING  PLANT. 

In  an  article  on  another  page  of  this  L^sue  the  subject  of 
"  The  Electric  Crane  Applied  to  the  Handling  of  Coal  and 
Ore  "  is  dealt  with.  The  machines  described  are  installed, 
prmcipallv  at  the  ports  on  the  Great  Lakes  of  America,  and 
the  conditions  mider  which  they  work  are  very  severe.  In 
the  relatively  short  time  duruig  which  the  lakes  are  open  to 
navigation  the  whole  of  the  coal  and  ore  required  for  the  12 
montlis  has  to  be  transhipped.  This  necessitates  a  service 
working  with  clocklike  regvdarity  at  very  high  pressure. 
The  conditions  are  such  as  to  demand  facilities  for  the 
storage  of  enormous  quantities  of  coal  and  ore,  and  appliances 
have  to  be  provided  for  the  rapid  and  economical  handluig 
of  the  stored  material.  Certain  of  the  figures  given  in  the 
article  are  very  striking,  and  the  remarkable  development 
in  recent  years  is  largely  due  to  the  hitroduction  of  electric 
plant — notably  the  electric  crane.  At  Duluth  the  receipts 
of  coal  increased  from  2.000,000  tons  in  1900  to  9,500,000 
in  1914,  and  the  storage  capacity  of  all  the  docks  at  this  jjort 
was  increased  from  1,000.000  tons  to  9,-500.000  tons  in  the 
same  period.  In  1909.  2()  per  cent,  of  the  coal  received  \v;i.< 
handled  by  electrical  energy,  and  in  19N,  70  percent,  was 
So  handled. 

During  a  test  on  one  of  the  first  electrified  plants  the 
trolley  made  .356  trips  in  1  hours  48  mhiutes.  Of  these 
about  40  per  cent,  were  to  the  first  hopper  for  loading  direct 
into  the  trucks  and  about  (50  per  cent,  went  back  150  ft.  09 
the  storage  pile.  This  gives  an  average  rate  of  operatioB 
of  74  trips  per  hour,  and  the  maximum  rate  of  operatioi) 
over  one  hour  was  83  trips,  the  inunbcr  being  about  eveiil} 
divided  between  trips  to  the  hopper  and  to  the  j.ile.  The 
capacity  of  the  bucket  averaged  n  little  more  than  5  tonfl 
and  the  total  weight  of  coal  handloil  daring  the  test 
amounted  to  2,0.50  tons.     The  Hrownlioist  equipment  at  tht 
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Pittsburgh  Coal  Company's  Dock,  Duluth,  imloaded  a 
vessel  containing  8,983  tons  of  lump  coal  in  10  hours 
15  ramiites,  and  another  cargo  of  8,747  tons  of  coal  was 
taken  out  m  10  hours  55  minutes  actual  working  time. 
Equally  remarkable  are  the  results  obtained  witn  the  Hulett 
unloader.  At  Ashtabula,  m  1912,  durmg  a  working  day  of 
20  hours  there  was  unloaded  from  eight  boats  a  total  of 
70,000  tons  ol  ore  with  eight  1.5-ton  miloaders  m  operation. 
This  ore  required  1,319  trucks  for  its  removal,  or  a  truck 
every  55  seconds  as  an  average.  At  one  of  the  docks 
four  15-ton  machines  unloaded  10,000  tons  of  ore  in  four 
hours. 

Since  Ryerson  and  Craxe's  Paper  was  published  (The 
Electrician,  Vol.  LXIX,  p.  136),  there  has  been  apparently 
little  development  m  the  coal-handUng  plants  e.xcept  that 
there  seems  a  greater  tendency  now  to  use  continuous-current 
motors  supplied  by  rotary  converters.  This  type  of  plant, 
particularly  when  a  fl\-wheel  load  equaliser  is  used,  is 
thought  to  be  economical  m  so  far  as  the  fl^^vheel  sets  reduce 
the  peak  demands.  With  the  first  two  docks,  however, 
where  this  equipment  was  used,  it  was  found  that  different 
adjustments  of  the  relays  controllmg  the  equaliser-set  were 
necessary  when  the  operating  conditions  at  the  docks 
changed — that  is,  when  one,  two  or  more  bridges  were  at 
work  ;  otherwise  the  .equaliser-set  would  not  properly  cut 
doAvn  the  peaks.  As  fast  as  the  old  steam-operated  machhies 
wear  out  their  equipments,  it  is  almost  a  certamty  that 
electrically-operated  machines  will  replace  them,  and  that 
purchased  power  will  be  utilised.  Several  attempts  have 
been  made  by  the  coal  companies  to  obtain  co-operation 
in  the  buildmg  of  a  central  generating  station  for  furnishing 
power  to  two  or  more  coal  docks  located  close  to  each  other, 
but  the  coal  companies  have  not  yet  succeeded  m  demon- 
strating that  such  a  station  could  sell  its  power  at  as  low  a 
cost  as  it  can  be  purchased  from  the  power  company 
already  serving  the  district. 

There  is  one  other  type  of  equipment,  not  described  m 
Mr.  Broughtov's  article,  in  use  at  Duluth,  m  which  the 
bucket  discharges  the  load  into  a  hopper  at  the  edge  of  the 
dock,  from  which  point  the  coal  is  carried  across  the  dock 
by  a  travelling  belt  conveyor,  discharging  at  any  point 
required  ;  but  from  the  results  so  far  obtained  it  is  doubtful 
whether  the  experiment  will  be  repeated.  Fi.xed  or  movable 
high-speed  hoists  having  inclined  cantilever  extensions  out 
over  the  dock  are  also  used.  As  a  rule  these  hoists  have  two 
independent  lifting  mechanisms,  each  capable  of  hoisting 
about  \\  tons  of  coal  per  lift,  or  100  tons  per  hour.  For 
smaller  outputs  there  are  several  different  equipments 
giving  satisfactory  service.  Of  the^e,  the  Hiuit  system  of 
movable  elevators  and  cable  railway  was  fully  described 
and  illustrated  in  these  columns  some  years  ago.  The 
transporter  devisetl  by  Te.mperley  ls  another  well-known 
and  deservedly  popular  etiuipment  for  the  rapid  and  econo- 
mical handling  ot  coal  and  ore.  It  is  well  for  our  readers  to 
remember  that  by  paying  attention  to  the  handling  of  raw 
and  finished  materials  the  steelmakers  of  the  United  States 
bave  been  able  to  overcome  many  of  the  disadvantages  under 
which  they  laboured,  ai  d  lO  fir d  for  their  products  markets 
which  would  o.henvJ!  e  have  been  ck-^'"'  ''■  ''I'-m. 
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The  Principles  and  Practire  of  Electrical  Engineering.    By  A. 

Gray.  (London:  Hill  Publishing  Co.)  Pp.  xix.  +  391.  12s.6d.net. 
With  the  number  of  new  text  books  multiplying  so  rapidly 
as  at  the  present  time  it  is  seldom  that  one  finds  a  book  that 
shows  individuality  in  the  method  of  treatment.  As  the 
autlior  points  out  in  his  preface,  there  are  many  students  who 
are  taking  civil,  mechanical  and  mining  courses  and  who  have 
only  a  limited  time  at  their  disposal  for  the  study  of  the  subject 
of  electrical  engineering.  For  these  men  and  others  who 
require  a  book  that  covers  the  broad  principles  of  the  subject 
without  entering  into  unnecessary  details,  this  book  will  cer- 
tainly prove  to  be  of  the  greatest  assistance. 

The  author  has  developed  a  concise  style  of  his  own  that  has 
enabled  a  very  large  field  to  be  covered  in  a  reasonable  length, 
and  this  result  has  been  facilitated  by  the  device  of  including 
in  many  places  groups  of  diagrams  tliat  tell  a  story  of  their 
own  and  call  for  a  minimum  explanation  in  the  text.  The 
diagrams  throughout  the  book  are  a  model  of  clearness  and 
much  thought  has  been  expended  on  them,  and  the  common 
mistake  of  including  numbers  of  view-s  out  of  makers'  cata- 
logues lias  been  avoided.  Wherever  external  views  have  been 
included,  they  are  associated  with  explanatory  diagrams  of 
connections  showing  the  various  parts  of  the  apparatus  in 
positions  corresponding  to  those  which  they  occupy  in  the 
photographic  views. 

For  those  who  wish  to  make  a  detailed  study  of  the  subjects 
referred  to,  reference  to  sj)ecial  text  books  or  the  aid  of  teachers 
will  be  desirable,  as  hardly  any  reference  is  made  to  the  design 
of  apparatus,  and  the  greatest  stress  has  been  laid  on  prac- 
tical applications,  limiting  the  discussion  of  principles  to  the 
strict  minimum  consistent  with  the  understanding  of  such 
applications.  Mathematics  have  been  kept  in  the  background, 
but  in  some  cases  the  avoidance  of  even  simple  algebraic  treat- 
ment in  favour  of  verbal  exjjlanation  has  been  followed  too 
strictly,  with  the  result  that  some  of  the  arguments  arc  open 
to  criticism.  The  fallowing  few  instances  have  been  selected 
as  examples. 

In  explaining  why  a  shunt  gene  rator  cannot  giv?  more  than 
a  certain  maximum  current,  it  is  stated  that,  after  a  given 
point,  a  rteluction  of  the  external  resistance  causes  an  increased 
current  to  flow /or  an  instant,  and  that  this  increase  in  current 
reacts  by  armature  reaction  on  the  voltage  in  such  a  manner 
that  the  current  cannot  be  maintained.  Again,  in  the  dis- 
eu.ssion  of  the  action  of  balancers  supplying  an  unbalanced 
load,  it  is  stated  that  one  machine  tries  to  run  faster  and  the 
other  tries  to  run  slower,  with  the  result  that  one  acts  as  a 
generator  and  the  other  acts  as  a  motor. 

In  other  cases  the  avoidance  of  algebraical  calculation  has 
even  led  to  an  arrival  at  incorrect  conclusions.  The  action  of 
an  equaliser  in  enabling  a  correct  division  of  load  to  be  effecteel 
with  conipoimd  generators  running  in  parallel  is  based  on  the 
mis-statement  that  when  one  machine  increases  in  speed 
momentarily  the  total  load  is  unchanged,  and  so  part  of  this  load 
is  automatically  thrown  on  the  machine  with  the  higher 
voltage.  .\n  ulfiebraical  solution  would  have  sliown  that  when 
such  a  change  of  speed  takes  place  the  external  current  would, 
in  fact,  be  affected  thereby. 

Turnin}:  now  to  the  action  of  the  Entz  reversible  boo.ster, 
in  wiiich  the  e.xciter  field  of  resistance  r  is  connected  as  a  bridge 
across  the  junction  of  two  resistances,  Cj  and  j^,  and  the 
junction  of  two  E.-M.F.s,  e,  and  c^,  the  incorrect  statement 
appears  that  the  current  in  the  field  winriing  ;•  is  the  difference 

between  the  currents        '     and       "    . 
'■+'1  '•-t-'-j 

Difficulties  of  the  above  kinds  are  bound  to  present  them- 
.selves  wIk'u  attempting  to  discuss  without  mathematics  the 
interconnection  of  variables  that  aie  connuct^-d  by  simul- 
taneous relations,  and  the  above  have  been  fielected  to  show 
that,  with  the  best  intentions  to  sjiare  the  student,  tiiere  are 
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times  wheu  it  is  necessary  to  inflict  a  certain  amount  of  mathe- 
matics on  him. 

Among  minor  inaccuracies  it  may  be  noted  that  Figs.  72.A. 
and  72b  should  be  interchanged,  and  that  in  Fig.  404  the 
lightning  arresters  should  be  connected  on  the  line  side  of  the 
protecting  choke  coils,  instead  of  on  the  station  side,  as  shown, 
and  that  on  page  2-56  the  maximum  output  and  the  breakdown 
point  of  a  synchronous  motor  have  been  confused. 

A  useful  conclusion  to  the  book  consists  in  a  chapter  con- 
taining short  instructions  for  the  carrying  out  of  20  tj^ical 
laboratory  experiment.s,  with  the  addition  of  a  number  of 
suggestive  questions  arising  from  then:.  A  J.  M. 


By  Alex.\xder  Russell, 
(Cambridge  :     University 


The  Theory  of  Alternating  Currents. 

M.A.,   D.Sc.     WjI.    I.     .Sfcond    Edition 
Press.)     Pp.  xiv.J-.j:U.      1.5s.  net. 

Since  the  first  edition  of  Dr.  Rassell's  work  was  published 
10  years  ago  the  rapid  development  of  wireless  telegraphv  theory 
has  called  for  greater  attention  to  the  theory  of  high-frf([uency 
currents,  whilst  with  the  increase  of  transmission  voltages  more 
hght  has  been  thrown  on  some  of  the  obscure  resonance  efFecto 
in  high-tension  networks.  In  this  edition  four  chapters  have 
accordingly  been  added  deahng  with  these  problems  ;  in  the 
older  chapters  a  certain  amount  has  been  added,  but  the 
alterations  here  are  comparatively  shght. 

In  general  the  book  may  be  termed  a  veritable  "'  Golden 
Treasury  "  of  formulae  and  results  in  mathematical  electricity, 
but  it  must  be  added  that  Dr.  Russell's  treatment  is  at  times 
apt  to  be  more  mathematical  than  seems  strictly  necessary, 
when  one  considers  that  the  average  student  of  electricity  has 
attained  a  standard  of  mathematics  by  no  means  high. 

Besides  the  original  investigations  embodied  in  the  text,  we 
have  evidence  of  the  author's  wonderfully  complete  knowledge 


of  the  work  of  others,  and  the  references  are  conveniently 
arranged  at  the  end  of  each  chapter. 

With  regard  to  the  actual  subject  matter,  little  need  be  said 
in  respect  of  the  older  chapters,  but  of  the  new  matter  possibly 
the  most  useful  and  interesting  is  a  full  discussion  of  the  pro- 
blem of  two  spherical  electrodes,  solved  by  Poisson  and  Kehan  ; 
these  colutions  were  of  httle  use  in  practice,  but  Dr.  Russell  has 
succeeded  in  evolving  convenient  working  formula  which, 
combined  with  the  tables  given,  enable  the  capacity  of  spark 
gaps  and  the  "  break-down  "  P.D.  to  be  calculated  with  ease  ; 
such  data  are  particularly  valuable  in  high  voltage  work. 
Another  useful  feature  is  the  collection  of  values  of  Bessel 
functions  needed  for  calculations  in  connection  with  the  "  skin 
effect,"  the  theory  being  given  both  for  parallel  and  concentric 
oonductore.  In  the  sections  more  immediately  concerned  with 
wireless  telegraphy  problems,  we  find  a  discussion  of  the  effec- 
tive capacity  of  horizontal  antennce,  and  of  the  amphtude  of  the 
oscillations  in  two  coupled  circuits. 

A  criticism  which  may,  perhaps,  be  made  on  the  book  as  a 
whole  IS  that  it  is  a  httle  difficult  to  define  the  class  of  stiident 
to  whom  it  would  be  useful  ;  the  class  is  necessarily  hmited  by 
the  fact  that  considerable  mathematical  knowledge  is  required, 
and  some  of  the  problems  considered  he  in  the  domain  of  the 
physicist  rather  than  in  that  of  the  engineer.  On  the  other 
hand,  such  considerations  as  pol^-phase  meters  and  the  like  are 
essentially  for  the  commercial  electrician,  who  in  turn  would 
hardly  concern  himself  with  a  model  of  a  polj'phase  cable.  But 
a  class  to  whom  the  book  would  be  invaluable  is  that  of  research 
student,  for  the  formulae  and  references  are  so  wide  in  scope 
and  so  carefully  chosen  that  guidance  is  given  on  most  pro- 
blems with  which  such  a  student  would  deal. 

F.  J.  Dykes. 


THE  TRAMWAYS  AND  LIGHT  RAILWAYS  ASSOCIATION. 


On  Friday,  the  Kith  inst.,  the  Tramways  and  Light  Railways 
Association  held  their  eighteenth  ordinary  general  meeting  and 
seventh  annual  congress.  Owing  to  the  war  the  attendance 
was  very  small,  and  the  weather  was  by  no  means  propitious, 
so  that  the  meeting  differed  very  considerably  from  the 
enjoyable  gatherings  wluch  have  become  associated  with  this 
Association,  and  which  are  always  held  in  the  provinces,  where 
business  and  pleasure  can  be  more  easily  mingled.  Owing  to 
the  present  abnormal  conditions,  it  was  decided  to  hold  this 
year's  congress  in  London,  at  the  Institution  of  Civil  Engi- 
neers, and  the  progi-amme  was  confined  to  a  meeting  extending 
over  a  single  morning,  followed  by  an  informal  dinner  in  tlie 
evening. 

The  chair  was  taken  by  the  chairman  of  the  Association,  the 
Hon.  Arthur  Stanley,  M.P.,  who  extended  a  hearty  welcome  to 
visitors,  and  then  proceeded  to  deal  briefly  with  the  affairs  of 
the  Association.  With  regard  to  finance,  the  past  year's 
revenue  from  subscriptions  was  £832  (against  £80.5  in  previous 
year).  Expenditure  was  £822  (against  £657),  the  increase 
being  due  to  special  expenditure  which  would  not  have  been 
incurred  if  they  had  foreseen  the  war.  Three  of  the  earliest 
members  had  died,  Mr.  Thos.  Holliday  (Hastings),  and  Mr. 
Gordon  and  Mr.  Tresilian  (Dublin).  The  last  mentioned  was 
on  tlie  Council  at  the  time  of  his  death.  He  desired  to  express 
the  sympathy  of  the  Association  with  their  relatives.  He 
thought  the  Association  had  done  useful  work  for  the  tramway 
industry  during  the  pa.st  year.  They  had  given  evidence 
before  the  Local  Government  Board  on  questions  relating  to 
the  maintenance  of  tramway  tracks.  One  of  their  committees 
ha(l  prepared  and  submitted  a  report  on  tramway  controllers 
which  hiid  been  sent  to  the  Board  of  Trader,  who  had  acknow- 
ledged their  efforts.  The  Council  had  been  considering  the 
question  of  ai.proachin",'  the  .Munitions  Department,  in  view  of 
the  M,ri..ii.H  .siiiiati.iii  which  had  arisen  owing  to  the  restriction 
•if  output  iind  the  difUrulty  of  transport  of  mnterials  essential 
t<.  thi-  tnimwiiy  service,  with  a  recjucst  that,  tin-  Ministei  of 
Munitions    be    requested    to    receive    a    deputation    from    tlw 


Association  at  an  early  date.  Tramwaymcn  all  over  the 
country  were  assisting  in  the  wai-,  and  a  very  large  percentage 
of  them  had  joined  the  colours. 

The  retiring  members  of  the  Council  were  Messrs.  F.  Coutts. 
E.  H.  Edwardes,  A.  L.  C.  Fell,  H.  F.  Parshall.  Wni.  Thorn  and 
(last  but  not  least)  C.  G.  Tegetineier.  He  thankerl  them  for 
the  assistance  they  had  given  the  Association,  and  hoped  to  see 
them  back  befoi'e  long.  The  vacancy  caused  by  the  death  of 
Mr.  Tresilian  necessitated  seven  elections,  and  the  council 
recommended  the  election  of  Messrs.  J.  B.  Tippets  (member 
of  the  British  Electrical  Federation),  E.  L.  Hattou  (Newcastle). 
H.  L.  White  ((Jrimsby).  C.  D.  Stanley  (St.  Helens).  W.  G. 
Burdoii  Smith  (Bristol),  James  Devonshire  (Metropolitan  and 
London  United  Tramways)  and  W.  T.  Robsou  (Southampton 
Corporation  Tramways). 

The  Chairman  moved  that  the  report  and  accounts  for  the 
year  ended  Dec.  31,  I'.UI.  be  approved,  and  that  the  .seven 
gentlemen  above  mentioned  be  elected  members  of  the  Council. 
Both  resolutions  were  can  i(Ml. 

GLIMPSES  INTO  THE  OBVIOUS. 

.\l  the  conchision  of  I  lie  l)iisincss  mccliiig  the  cliair  was  vacated  hy 
Mr.  Stanley  and  was  taken  hy  the  viee-chairnian.  .Mr.  Hany  Kngland. 
and  after  a  short  interval  the  meeting  |)rooeeile<l  to  the  technical 
busine.s.s,  which  consisted  of  the  reading  and  discussion  of  three 
Papers.  The  first  of  thesi-  was  liy  Mr.  A.  V.  Ma.son.  general  innnagcr 
of  the  South  Metropolitan  Kleitric  Traniways.  who  explained  that 
he  had  written  liis  Paper  ratlier  as  a  sloii-ga])  tlian  as  anything  else, 
and  had  originally  entitled  it  '"  Uan\liles  .\roiuid  'IVan\way.s.''  The 
secretary,  however,  had  altered  the  title  into  "(Jlinip.ses  into  the 
Obvious,'  and  Mr.  Ma.son  thought  there  was  no  objection  to  a  I'aper 
of  this  kind,  as  it  was  very  ofti>n  tlie  obvions  that  wa.s  missed.  The 
Paper  dealt  with  a  niunber  of  details  connected  with  trattie.  sueh  as 
the  use  of  bell  punches,  jioint  number.s.  inspectors,  the  li.\ing  of  fares 
and  kindred  matters.  The  opii\ion  was  expressed  that  many  acci- 
dents wonld  be  avoided  if  passengers,  when  merely  in  ones  and  twos, 
would  pay  their  fares  on  entering,  so  that^  tlie  conductor  iniglil 
remain    more  upon   tJie   platform.     Mr.   Ma.son   al.so  ex|iresseil   the 
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view  that  it  was  a  good  policy  to  have  half  fares  for  children,  and, 
in  his  opinion,  the  workman  received  better  treatment  than  the  shop 
assistant  and  regular  rider  as  regards  fares.  In  the  concluding  part 
of  his  Paper  the  author  dealt  with  discii>Une.  free  travelling  by 
members  of  the  staff,  seniority  and  other  ('etails.  and  as  a  sort  of 
appendix  to  his  Paper  he  gave  30  bread-and-butter  tips.  Among 
these  we  notice  that  the  author  "  won't  waste  time  over  meters.''  He 
has  tried  a  bonus  system  with  good  results  for  keepirg  down  con- 
sumption, paying  Is,  per  week  to  every  motorman  who  keeps  below 
the  presciibed  limit. 

The  Paper  was  followed  by  quite  an  animated  discussion,  i:i  which 
the  "  spare  list  "  figured  largely.  Some  members  took  the  view  that 
men  on  the  s]jare  list  were  always  a  difficulty  owing  to  the  fact  that 
they  were  liable  not  to  get  sufficient  work  :  consequently,  such  a 
man  only  gained  about  1.5s.  per  week,  on  which  amoimt  he  could  not 
be  expected  to  remain  honest.  Otb.er  members  expressed  the 
ojiinion  that  if  the  spare  list  were  properly  proportioned  the  men 
could  always  be  kept  reasonably  at  work,  and  might  even  gain  more 
than  the  regular  men.  There  was  less  difficulty  in  such  matters  in  a 
large  imdertaking  than  in  a  small  one,  and  this  remark  also  applied 
to  the  question  of  inspectors.  In  a  large  m;dertaking  there  were 
always  a  few  men  who  were  very  much  above  the  others,  and  might 
be  selected  for  this  work  with  the  assurance  that  the  work  would  be 
done  properly  and  not  in  collusion  with  those  they  were  sujjposed  to 
supervifc.  At  Sheffield  retired  army  men  had  been  used  for  inspect- 
ing, and  this  had  been  found  to  be  a  satisfactory  method  of  getting 
the  class  of  men  that  was  required.  i 

Mr.  R.  J.  HowxEY,  of  Gateshead,  stated  that  pay-as-you-enter 
cars  had  been  used  at  Gateshead  with  satisfactory  results,  except  at 
termini,  where  the  number  of  passengers  entering  was  too  large  to  be 
dealt  with  in  this  way  ;  consequently  at  the  termini  it  was  necessary 
to  deal  with  the  passengers  in  the  ordinary  way.  but  the  pay-as-you- 
enter  principle  was  used  on  the  remainder  of  the  route,  and  the  result 
had  been  that  there  were  less  accidents.  He  was  of  opinion  that 
high  speeds  would  necessarily  entail  power  brakes,  and  if  these  were 
introduced  at  all  they  might  lead  to  the  demand  for  their  imiversal 
tise. 

ilr.  C.  D.  Stanley  stated  that  high  speed  was  desirable,  but  if 
this  speed  was  raised  above  a  certain  figiue  the  costs  ran  up  enor- 
mously ;   for  example,  at  points  and  crossings. 

Jlr.  C.  J.  Spexcee,  of  Bradford,  made  some  interesting  remarks 
in  regard  to  the  affect  of  the  war.  The  greatest  difficulty  was  the 
drain  of  skilled  mechanics  tlirough  enlistment,  and  this  might  lead  to 
the  curtailment  of  services.  On  the  other  hand,  he  imderstood  from 
the  Government  that  a  tram  service  must  not  be  stopped  so  long  as  it 
carried  munition  workers.  He  was  now  trying  to  get  definite  recog- 
nition from  the  Government  for  the  men  working  those  tram- 
ways, and  who  were  as  necessarj'  as  the  men  who  were  making  shells. 
There  was  a  great  likelihood  that  the  Government  would  grant 
war  badges  to  tramway  men  in  towns  where  mimitions  were  manu- 
factured. 

Mr.ENGLAND  then  proposed  a  vote  of  thanks  to  .Mr.  Mason  (which 
■was  carried),  and  added  (in  reference  to  the  Paper)  a  remark  that  ho 
thought  that  money  could  be  saved  by  painting  cars  more  cheaply. 

TRAMWAYS  DURING  WAR  TIME. 

The  second  Pajicr  was  by  -Mi.  •!.  W.  Dugd.ilc.  and  wa.<-  entitled 
"Tramways  During  War  Time.  '  In  this  Paper  the  author  dealt 
with  the  effect  which  the  war  is  having  u|)on  tramway  imdertakings. 
One  effect  was  that  large  sums  of  money  were  being  paid  weekly  for 
the  dependents  of  those  away  on  active  service.  Thus,  the  cost  on 
this  account  at  the  present  time  to  the  London  County  Coiuicil  was 
£1,.5()8.  to  Glasgow  £  1 ,0(10,  to  Liverjwol  i:.">2(l.  and  to  .Manchester  £  I  ,:t()0. 
It  would  have  been  better  for  this  subject  to  have  been  a  nuitter  of  dis- 
cussion between  representatives  of  municipal  and  com|>any  ownetl 
tramways  so  as  to  arrive  at  a  uniform  method  of  dealing  with  such 
grants.  In  the  case  of  local  authorities  it  would  have  been  better  for  war 
grants  to  be  distributed  amongst  all  the  dejjartments  on  some  pro 
rata  basis.  The  positions  of  tliose  who  had  vohmteered  had  been 
taken  by  ])OorIy  trained  men,  with  results  whicli  were  to  some  c.\tent 
unsatisfactory.  Thus,  in  Oldham  the  ha.sty  Iraijiing  of  these  men 
had  entailed  an  increase  in  the  bill  for  electric  energy  by  as  much  us 
£20  per  week  for  a  considerably  less  mileage.  There  had  i)een  a 
certain  transfer  of  labour  from  the  less  well  paid  to  the  better  paid 
tramways  in  the  country.  .Although  a  certain  amount  of  munitions 
work  could  be  done  by  tramways  it  could  only  be  done  efliciently  by 
the  largest  undertakings.  It  should  also  be  borne  in  miiiil  that 
tramway  concerns  were  now  handicapped  In  obtaining  quick  delivery 
of  material,  such  as  car  wheels,  a.xles,  tyres,  &c.  Owing  to  the  fact 
that  many  imdertakings  laid  down  rails  in  the  year  liMX),  a  great  rush 
for  tram  rails  might  bei\pi>clefl  in  the  near  future,  and  as  the  prices 
were  likely  to  rise  this  inattcr  should  be  kept  in  inirul. 


In  the  discussion  of  this  Paper,  Mr.  C.  D.  St.\sley  said  it  Mr, 
Dugdale  was  able  to  get  steel  tyres  at  50  per  cent,  increase  he  was 
lucky.  He  (Mi'.  Stanley)  could  not  get  an  order  accepted  on  these 
terms.  He  doubted  whether  leaving  over  repairs  of  track  was  a 
measure  of  economy.  High  speeds  were  bad  for  car  maintenance, 
but  bad  track  was  even  worse.  He  took  it  that  any  Government 
recognition  of  tramway  men  would  be  given  to  men  on  tramsvays 
carryip-g  not  only  munition  workers,  but  also  ether  things  necessary 
in  connection  with  mmiitions  work. 

Mr.  Mason  thought  that  the  men  remaining  at  work  should  sub- 
scribe something  in  support  of  the  dependents  of  those  who  had  gone 
to  the  front.  He  foimd  that  the  men  were  not  imwilling  to  do  this 
and  to  subscribe,  say.  1  per  cent,  of  their  wages  for  this  purpose. 

Mr.  C,  G,  Tegetmeier  expressed  the  view  that  if  grants  were  made 
ui  addition  to  War  Office  allowances  wives  might  lind  themselves 
much  better  off  in  war  time  than  during  peace,  and  that  there  would 
be  subsequent  trouble  on  this  account. 

After;  some  further  discussion,  the  Chairman  mentioned  that  the 
CoimcU  had  been  considering  the  question  of  war  badges,  and 
the  retaining  of  men  to  a  sufficient  extent  to  keej)  the  under- 
takings running.  The  Council  had  not  come  to  any  decision 
as  to  whether  they  should  approach  the  Government  and  ask  for 
badges  for  motormen  and  conductors,  but  they  had  decided  to  ask 
for  badges  for  their  skilled  men  in  the  power  stations  and  sub- 
stations, 

.  Mr,  Jajies  Devonshire  said  they  had  been  able  to  arrange  m 
London  with  the  Jlinistry  of  Munitions  that  men  engaged  on  certain 
services  would  be  regarded  as  essential  for  the  particular  imdertaking. 
and  the  Government  would  enter  into  an  imdertaking  not  to  remove 
them  or  to  attract  them  away  by  higher  wages.  In  the  Metropolitan 
Electric  Tramways,  the  London  United  Tramways  and  Mr,  JIason's 
company  (the  South  Metropolitan)  they  had  forms  on  which  the 
men's  names  were  enrolled,  and  they  stamped  them  "  (_)n  public 
utility  service,  "  The  London  United  had  agreed  to  give  up  to  the 
Ministry  the  whole  of  their  Chiswick  shops  for  the  manufacture  of 
munitions  of  war,  and  the  shops  of  the  Metropolitan  Electric  Tram- 
ways would  deal  with  the  repairs  of  the  London  United.  The  two 
systems  were  not  physically  connected,  and  as  it  would  be  easier  to 
deal  with  the  repairs  if  the  cars  could  be  brought  over  the  rails  they 
had  asked  the  Board  of  Trade  to  use  their  good  offices  with  the  local 
authority  in  whose  district  the  connecting  line  would  be  situated, 
and  who  had  made  their  terms  for  allowing  its  construction  so  high 
as  to  be  tantamoimt  to  refusal.  The  local  authority  had  now  agreed 
to  the  track  being  laid  provided  no  passengers  were  carried,  which 
was  unfortunate,  as  passengers  were  sometimes  munition  workers. 
W'ith  regard  to  badges,  he  had  got  a  verbal  agreement,  which  he 
hoped  to  get  confirmed  in  writing,  that  all  the  men  employed  on  the 
tramways  should  be  regarded  as  just  as  much  mimition  Workers  as 
the  men  employed  at  Chiswick,  and  that  they  would  all  be  given  a 
button  or  badge  n'hich  v.ould  satisfy  them.  With  regard  to  motor- 
mi  n  and  conductors,  they  thought  i[  would  be  well  to  get  recognition 
for  them,  but  the  munitions  question  must  come  first.  They  had  on 
their  system  the  l'>nHeld  Small  Arms  Factory,  and  ran  special  cars 
day  and  night  to  carry  the  workers.  Therefore,  it  was  essential  that 
the  motormen  and  conductors — or  at  any  rate  a  certain  percent- 
age of  then; — should  be  recogr.ised  in  the  same  way  as  munition 
workers. 

Jlr.  G.  Chivers  thought  that  something  should  be  don.e  to  facili 
tate  the  introduction  of  female  labour. 

Aid.  RoDOKR.s  objected  to  including  drivers  and  conduct(U's  in  the 
class  of  munition  workers, 

Mr,  Harry  England  said  he  would  take  the  sense  of  the  congress 
on  the  Ixidge  question.  It  was  ]>ro|)Osed  that  the  exemjjtion  shoultl 
be  obtained  for  the  skilled  men.  but  not  for  motormen  and  con- 
ductors. 

This  resolution  having  been  carried,  Mr.  England  said  they  would 
take  action  accordingly. 

A  vote  of  thanks  to  -Mr.  Dugdale  was  then  passed. 
.Mr.  W.  H.  L.  Watson  then  reatl  his  Paper  on  "  Battery  Whicles  as 
an  .\djiuul  to  Tramways."  an  abstract  of  which  is  given  Indow. 

BATTERY   VEHICLES   AS   AN    ADJUNCT  TO 
TRAMWAYS. 

IIV  «.  H.   I..   WATSON. 

.\ftcr  dealing  bricHy  with  the  history  of  the  subject,  the  author 
refers  to  the  ordinary  lead  cell  with  Hat  plates,  the  iron-eliul  exide 
and  the  ICdiyiin  cell.  The  time  available  only  permits  a  discussion 
of  the  perfornuince  of  each  lyi>e,  expressed  in  mileage  and  money. 
The  following  table  will  show  the  desired  information,  and  it  will  l>e 
for  these  interested  to  decide  whether  it  is  better  to  pay  a  smaller 
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initial  cost  with  a  heavy  maintenance  charge  or  a  heavier  sum  with 
a  proportionate  saving  in  these  later  expenses  : — 

CoMparison  bdiccdi  Three  Different  Types  of  Batteries  i:f  150,165 
Ampere-hmir  Capacity. 

Kw. -hours.       List  price. 

150  ampere-hour  flat  plate    11-12      S.°,6 

150  ampere-hour  iron-exide  battery    11-12      £150 

150  ampere-hour  Edison  nickel-iron    11-12      £216 

Total  Cost  of  Operation  over  60,000  miles  service. 


- 

Lead. 

Iron-exide. 

Edison. 

Nil. 

1  Jd.  per  mile 

6,000 

£85   0 

18,000  to  20,000 

60.000 

20,000           150,000 

£150              £216 

Plate  maintenance  for  54,000  miles 
at  1^ 

337  10 

Renewal  of  plates  at  70  per  cent,  of 
original  cost  (£105)   x   2,  repre- 

£210 

Xil. 

Total  cost  of  battery  at  completion 

£422  10 

£360 

£216 

In  such  a  town  as  Morecambe  (Lancashire),  where  the  conduit 
system  of  tramways  is  barred  owing  to  the  possibility  of  interference 
of  service  by  incursion  of  the  .sea.  not  to  mention  the  high  cost  of  such 
an  installation,  and  where  the  overhead  system  is  regarded  as  a 
menace  to  the  scenic  smToimdings,  the  battery  tram  will  be  of  great 
service.  Horse  trams  have  operated  successfully  for  many  years. 
With  the  advance  of  time  electric  traction  has  been  seriously  dis- 
cussed, with  the  result  that  a  scheme  for  installing  battery-driven 
trams  was  considered,  whereby  a  capital  expenditure  of,  approxi- 
mately. £18.000  was  involved  for  the  installation  of  12  .56-pa3Jenger, 
double-deck  trams,  and  the  necessary  depot  complete  with  charging 
equipment  and  the  extension  of  mains.  The  rimning  costs  were 
guaranteed  not  to  exceed  oAd.  per  car-mile,  covering  writ  i  g-off  of 
capital,  labour  and  all  running  charges.  If  this  installation  is  made 
it  wiU  be  the  first  of  its  kind  in  this  country,  but  there  are  exjstmg 
trams  working  on  this  principle  in  the  United  States.  It  is  interesting 
to  note  that  battery-rail  cars,  capable  of  canying  40  passengers  with 
a  total  weight  of  15  tons,  average  a  current  consumption  of  600  watt- 
hours  per  car-mile  ;  maximum  speed  30  miles  per  hciu: ;  miles  per 
charge  of  battery,  100. 

The  battery  omnibus  will  ])robably  prove  tc  be  the  more  popular 
metho<l  of  building  up  routes,  prior  to  the  extension  of  a  full  tramway 
service,  owing  to  its  cheaiier  installation  and  gieater  mobility.  These 
'buses  are  already  installed  in  Southend,  South  Shields,  York,  West 
Bromwich  and  I-oughborough.  In  the  first  three  instances  the 
results  have  been  very  gratifying,  the  vehicles  r.ot  only  ha\-ing  given 
a  highly  satisfactory  .service,  but  the  low  running  costs  expected  have 
been  proved  conclusively.  At  Southend-cn-Sea,  where  one  battery- 
driven  "bus  was  installed  to  run  on  equal  terms  with  a  fleet  of  ]ietrol 
and  petrol-elec  lic  busea,  a  saving  of  2d.  jicr  mile,  plus  kl.  profit  to 
the  electricity  department,  making  a  net  saviiig  of  2Jd.  per  mile,  has 
been  shown  in  favour  of  the  battery  vehicle. 

At  South  Shields  I  find  that  the  current  consumption  per  mile 
varies  Ijetween  1-63  and  2-10  units,  the  variation  being  specially 
noticeable  owing  to  the  road  surface  cc.nditions  encowttered  and 
variable  weather.  The  maintenance  charges  have  proved  very 
slight,  and  with  such  low  average  weekly  revenue  as  5-92d.  the  service 
covers  expenses. 

At  York  -Mi.  Hame  announces  that  the  four  Edison  "buses  have 
run  13,000  miles  with  an  overall  energy  consumption  of  l-l  imits  per 
mile. 

The  ideal  method  tf  employing  these  vehicles  is  to  fix  a  terminus 
at  which  point  the  vehicle  awaits  passengers  for  a  few  minutes. 
Here  current  ca  be  taken  at  a  higli  rat^  of  input.  The  time  taken 
to  replace  sufficient  current  (at  six  times  the  normal  rate)  to  cover 
1  mile  of  even  roiul  surface  Ix-ing  \\  minutes.  Therefore,  a  stay  of 
4  J  minuteo  will  in  many  cases  replace  sufficient  ctirrent  to  cover  ;he 
mnjcr  part  of  a  journey.  At  Southend-on-Sea  it  is  no  infrequent 
occurrence  for  the  battery  'bus  to  return  to  its  garage  at  nigh'»  ^\ith 
no  more  than  40  anifH-re-houis  used  out  of  a  tttnl  capacity  of  "KM) 
aiii|HTe-licnrs  after  a  clay"i;  journey  of  l(K(  miles.  Where  "  boosting  " 
fiunlities  canrf.t  l;e  arranged,  iv  larger  si/e  battery  may  be  neces-sary; 
but  a  miliMigi-  jicr  day  of  45  to  50  miles  could  easily  be  accom])li.shcil. 
pnivitling  tlic  diiilricl  is  not  of  an  extremely  hilly  nature.  Upon  bills 
the  ehicic  (irocceclH  at  a  reduced  pace,  and  where  considerable 
KTHilifiitit  are  met  this  Ih  HometimeH  reduced  In  little  more  than  a 
eiawl.      It  Khnuld  be  a|(preciatfd .  however,  thai  it  is  possible  to  run 


buses  under  these  conditions  at  a  rmming  cost  which  will  render 
light  services  profitable,  or  at  least  self-supporting,  whereas  cither 
jietrol  or  petrol-electric  buses  would  prove  imcommercial.  The 
■'  electric  "  has  been  developed  to  travel  at  a  useful  speed  imder  the 
most  economic  conditions.  It  is  a  peculiarity  of  the  vehicle  that 
when  under  way  it  appears  to  be  journeying  at  a  much  slower  speed 
than  the  mileage  really  registered.  Including  stops,  it  has  been  found 
capable  of  averaging  a  speed  of  ~\  miles  per  hour.  This  compares 
very  favourably  with  the  London  "bus.  whose  average  rate  of  travel 
is  approximately  8  miles  per  hour.  For  coimtry  service  high  speed 
is  not  essential. 

Where  the  district  is  so  scattered  that  a  vehicle  becomes  a  matter 
of  necessity  to  the  manager  when  doing  his  round  of  inspection,  an 
electric  oadster  or  coupe  seems  an  ideal  car  to  suit  his  piu-pose. 
Such  a  car  has  been  in  the  service  of  Mr.  A.  C.  Cramb.  borough  elec- 
trical engineer  of  C.oydon,  which  does  an  average  service  of  24  miles 
per  day.  The  tcrfal  cost  per  mile,  on  the  basis  of  5.000  miles  per 
annum,  is  5-785d.*  ilr.  Cramb  has  only  given  the  battery  credit 
for  a  life  of  five  years,  which  in  total  amoimts  to  36.000  miles  ; 
whereas  imder  more  strmgent  conditions  the  suppliers  of  the  battery 
guarantee  full-rated  capacity  at  the  completion  of  60,000  miles, 
which,  mider  these  conditions,  cover  at  least  10  years"  ser^■ice.  But 
for  the  condition  of  the  comitry  dming  the  past  year  a  new  vehicle 
would  have  been  placed  upon  the  market  suited  for  the  conveyance 
of  members  of  the  staff  on  their  duties.  This  vehicle  is  designed  on 
very  light  Imes  similar  to  the  petrol  cycle-cars,  which  have  become 
so  popular.  It  is  beUeved  that  such  a  vehicle  would  tuid  much  favour 
as  a  means  of  conveying  inspectors,  also  for  the  ccUection  of  coppers, 
distribution  of  tickets,  &c.  This  vehicle,  it  is  hoped,  will  not  exceed 
a  cost  of  £300.  Upon  a  similar  chassis  will  be  moimted  a  trade  body 
of  the  box  variety.  This  has  been  specially  designed  for  the  use  of 
tramways  departments  in  connection  with  their  parcel  delivery 
service.  Here,  again,  low  price  has  been  given  the  utmost  considera- 
tion^initial  cost  wOl  be  approximately  £270.  So  great  will  be  the 
advantage  of  such  a  vehicle  to  parcel  delivery  services  that  it  seems 
likely  a  number  will  be  employed  once  the  low  rimning  costs  have 
been  suitably  demonstrated.  Assummg  that  an  average  mileage  of 
30  mUcs  per  day  is  accomplished  durmg  300  days  per  annum,  and 
current  can  be  obtained  at  Id.  per  imit.  including  current,  main- 
tenance, tjTes,  msiu-ance,  depreciation  (seven  years)  and  interest  at 
an  average  rate  cf  5  per  cent.,  the  total  running  costs  will  r.ot  exceed 
2id.  per  mile. 

The  tramway  departments  of  Ilford,  Derby  and  Belfast  employ 
battery-driven  tower  wagons,  each  of  which  amply  satisfy  their 
requirements.  These  vehicles  have  a  speed  cf  from  11  to  12  miles 
per  hour,  which  is  generally  fomid  sufficient  for  the  traffic  to  be 
negotiated.  When  out  of  service  the  opportunity  is  seized  to  revive 
the  baiiery.  The  milei.ge  av..  J.-ili-  \v.  r  charge  is  trom  40  to  45  miles, 
which  has  proved  mori'  than  sufficient  for  a  day's  work.  As  an 
illustration  of  the  benefit  cf  these  vehioks,  the  following  extract  from 
an  article  written  by  Mr.  L.  K.  Harvey,  tramways  manager  Jo  the 
Ilford  Urban  District  Council,  whose  Edison  electric  tower  wagon 
has  now  been  in  ser\'ice  for  12  months,  is  interesting  : — 

"'  This  tower  wagon,  designed  by  Mr.  Harvey,  «as  purchased  on 
the  basis  of  tenders  which  showed  lower  all-round  costs  in  com- 
parison with  ]:elrol  and  steam  vehicles.  In  actual  practice  the 
electric  vehicle  has  improved  upon  the  estimates. 

■■  The  running  costs  art?  very  low,  being  only  a  liitle  over  one  unit 
per  mile,  although  the  wagon  weighs  about  3  tons  when  loaded  with 
its  ecjuipnieiit  of  tools.  Maintenance  costs  have  been  zero,  except 
for  a  little  distilhd  water  at  intervals  to  make  up  for  evaporation. 
The  vehicle  is,  in  fact,  running  better  than  ever.  So  far  there  is  no 
sign  of  wear  on  t  he  t  y res. 

"■  \n\  ordinary  workman  can  drive  the  vehicle.  Several  of  the 
depot  hands  are  licensid,  so  that  there  is  not  a  moment's  delay  in 
getting  the  vehicle  out  on  rcj  rJr  work. 

"  The  absence  of  a  boiuiet  enables  the  vehicle  to  be  driven  close  up 
to  the  jiole  where  repairs  have  to  be  carried  out.  With  petrol  wagons 
maiippuvring  backwards  and  forwards  had  always  to  be  done  to  get 
the  |)latform  in  iiosition.  For  pole  to  pole  inspection  the  electric 
vehicle  is  a  great  time-saver. 

"  .-Vnother  advantage  is  that  electric  light  is  available.  Flare 
lamps  are  excctdingly  troublesome  in  windy  weather,  and  are  at  allj 
times  less  convenient  than  the  duster  of  'leclric  lamps,  which  c»n:' 
be  hung  on  the  wires  or  fixed  lo  the  rail  of  the  |>latform. 

"  Everything  being  e'lec", lieal,  any  repair  work  can  be  carried  out 
by  the  depot  staff.  There  is  no  need  to  have  nu-n  specially  acquainted 
wit  h  pet  rol  engines  ;  neit  her  is  there  any  nuisaiU'e  « it  h  storing  petrol. 

Supplementing  Mr.  Harvey's  statement,  the  battery  will  provide 
current  for  operating  elcc'.rie  drills,  saws  and  riveters  for  bonding, 
and  anv  other  small  tools  in  which  either  power  or  heat  are  ri'<|uired. 
•  For  details,  «cc  the  report,  The  ELECTBiciAjf,  Vol.  LXXV.,  p.  379. 
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The  immense  advantage  to  the  testing  engineer  of  liavirg  a  Ir.rgc 
capacity  battery  at  70  veils  rAailable  at  any  section  cr  feeder  pillar 
for  testing  purposes  elming  times  ^vhen  the  network  is  dead  will  te 
easily  realised.       — 

For  maintenance  of  the  track  and  load  repairs  a  vehicle  of  2  or  3 
tons  carrying  capsoity  would  be  of  great  general  utility.  For 
ca,irying  mr.'crials  such  as  pilLirs,  sets  and  other  weighty  equipmcni 
rcquiicd  on  permanent  tracks  or  extensions  tliis  veliicle  will  do  all 
that  is  required,  and  by  provision  of  an  interchangeable  taiilc  body 
of  500  gallons  capacity  a  further  field  of  usefulness  will  be  provideel 
for  watering  at  any  time  when  current  is  not  available.  This  same 
vehicle  has  been  utilised  for  carrying  and  drawing  in  cables  into  the 
ducts.  It  may  sometimes  be  found  useful  for  removing  cars  from  a 
section  where  a  breakdown  ha,s  occurred,  thus  releaiing  the  vehicle 
to  procccel  with  i's  cur! ailed  journey. 


r;?! 


Mr.  W.^TsoN  added  that  tluy  did  not  propo.ie  to  employ  battery 
vehiclcG  for  big  services  for  which  tramways  were  suitable.  They 
would  be  of  no  u:ie  there,  but  they  were  useful  for  communicating 
with  small  villages  where  there  had  been  no  mcarr;  of  transit.  He 
had  Ijcen  confirmed  in  that  opinion  since  ho  had  been  to  Yorkshi.e 
recently  discussing  the  question  with  various  mimicipalities.  Ir 
districts  such  rs  he  had  described  the  people  wanted  a  lift — it  might 
be  2i  miles — ard  so  lorg  as  they  got  it  they  were  not  particular  about 
doing  it  in  the  fastest  time.  These  battery  vehicles  were  low  in 
average  rurrirg  co^Ai.,  and  they  woulel  be  suitable  for  services  such 
as  he  had  mcntior.ed.  Ho  (Xpr,  ss;d  Ih:  opinian  that  the  other 
method.')  propoied  would  be  heavy  firar.cial  failmc;;. 
DIfSCUSSIOX. 
Jlr.  W.  T.  RoBSON  (i-'outhampton).  in  opening  the  discussior.,  said 
his  experience  of  battery  vehicles  (at  South  Shields)  was  very  sati:i- 
factory.  On  gradients  of  1  in  6  or  1  in  8  the  bus  went  up  with 
equal  speed  to  that  of  petrol  buses,  but  it  wa,3  o.!  a  long  low  gradient 
of  1  in  20  that  the  ;.pecd  was  too  low.  On  flat  coimtry  the  battery 
bus  was  cxeccdirgiy  nice,  and  the  speed  was  fant  enough.  The 
);r.ssengers  also  liked  the  freedom  from  smell  and  noise.  He  had  ro 
trouble  with  maintenance  work.  Ey  a  system  of  numberii:g  the 
.switches  the  charging  could  be  doi-O  by  imskilleel  men.  On  tl-o 
bystem  referred  to  they  were  one-man  vehicles,  and  that  reduced  the' 
running  costs.  The  boosting  was  also  carried  out  by  the  moto.- 
men  by  mcar.s  of  numbered  switches.  The  ody  maintenance 
necessary  was  the  cleaning  up  of  the  controller  co.-'tacts  and  the 
fillii'-g  up  of  the  batteries  with  distilled  water  about  twice  a  week. 
During  the  10  morths  he  controlled  them  they  never  had  to  clear 
a  commutator.  It  might,  perhaps,  be  porisible  to  have  a  switch 
which  would  insert  extra  cells  when  going  up  a  gradient.  The 
initial  coat  of  the  vehicles  was  much  too  high,  and  he  hoped  it  would 
be  reduced.  Unless  that  were  elone  ho  did  not  think  the  electric  'bus 
would  lake  the  place  of  the  petrol  "bus  a.s  an  adjunct  to  tramways. 

Mr.  HinvEY  saiel  his  electric  tower  wagon  had  never  given  him 
trouble  ;  it  was  ased  not  only  for  overhead  wires,  but  for  hauling 
fiO  li).  rails  about.  There  had  b;en  no  ex])en;.e  for  maintenance 
except  the  c'Lotillcd  v>atcr.  The  cost  was  £675.  It  ran  about  10  to 
12  milci!  an  hour,  v.hich  he  thought  ample. 

Mr.  Wyi.D  oaid  he  had  given  attention  to  battery  vehicles  for 
removal  of  dust  and  refuse.  With  an  Edison  battery  vehicle  tlu\' 
A'ere  able  to  do  for  19s.  6d.  what  had  coat  3.5i-.  with  horses.  He 
:0uld  rot  say  much  about  it  from  a  tramway  point  of  view. 

Mr.  E.  L.  H.\TTON  said  no  doubt  such  vehicles  would  have  great 
18C3,  but  it  would  probably  be  for  odd  jobs  and  not  for  omnibus 
erviec.".. 
Jlr.  Watson  (in  reply)  said  they  had  made  experiments  with 
hange-specd  gear  for  u-se;  on  gradients,  but  this  had  not  yet  been 
ery  successful.  The  cffee^t  was  not  inerea.se  of  speed,  but  reduction 
f  current  consumption.  On  a  short  hill  at  Southend  (IWO  yds.)  the 
etrol  bu.ses  were  not  allowed  to  stop — if  they  did  stop  they  fre- 
uently  rolled  back — but  the  electric  bus  stO|)pcd  and  pickeel  u.) 
assengc^rs  on  that  hill,  and  went  on  again.  With  regard  to  imilch- 
ig  in  extra  cells,  the  disadvantage  was  that  the  balteririi  would 
ot  be  equally  discharged  fe)r  charging.  It  was  difficult  to  gr-t 
anagerii  of  undertaking.;  to  take  battery  vchicl'.'S,  owing  to 
10  price,  but  when  they  did  they  were  w\.>II  satisfied.  Firms  n::d 
>ropanien  (including  Lyors.  Harrods,  and  the  Midlaid  Hc.ilw.iy  Co.) 
ere  using  the  vehicles,  and  were  well  satisfied.  His  managing 
irector  had  decided  that  it  wa.'i  impossible  to  make  an  offer  for 
nnibusca  at  Halifax,  the  town  being  too  hilly.  Il  wai  not  his 
[jlicy  to  a-ok  gentlemen  to  u.'k;  battery  buses  for  wo.k  fnv  which  he 
jOs  not  confitJent  that  they  would  be  succe.-isful.  The-  present 
alifax  28-p.aasengcr  buses  sometimes  carried  M  jieople.  This 
luW  not  be  dose  by  battery  vehicles;  the  linii'  ■  ""I''  '"■  •H  "r  :!."> 
laaengers. 


A  vote  of  thanks  to  Mr.  Watson  having  been  passed,  the 
Chairman  said,  in  reply  to  Mr.  Robson,  the  Association  had 
approached  the  Minister  of  Munitions  to  give  them  facdities 
for  the  mantifacture  and  delivery  of  any  materials  recjuired  for 
tramways,  and  also  facilities  for  transport.  That  woidd  be 
pressed,  particularly  regarding  places  where  it  was  difficult  to 
obtain  steel  tyres.  Some  systems  had  plenty  of  tp-es  on 
order,  but  they  might  not  be  delivered.  They  must  press  the 
Government  for  facilities  for  obtaining  what  were  on  ordei. 
Undertakers  who  had  Provisional  Orders  or  Acts  and  who 
required  extensions  of  time  shoukl  communicate  with  the 
Association.  The  Council  had  asked  the  Board  of  Trade  to 
pass  one  Act  to  co\'er  all  the  tramway  undertakings  and  so 
save  expense. 

A  vote  of  thanks  to  Mr.  Englanel  closed  the  proceedings. 


CORRESPONDENCE. 

THE  NEED  FOR  NON-SLUDGING  OIL. 

TO   THE   EDITOR  OF  THE   ELECTKICIAN. 

Sir  :  It  may  interest  some  of  your  readers  to  see  the  enclosed 
photograph  of  a  380-k.v.a.  three-phase  oil-cooled  Westing- 
house  transformer.  This  transformer  has  been  iit  use  since 
the  year  1909,  and  for  the  past  two  years  it  has  been  run  at 


Tmi-;  i:rri;iT  of  Sludue  Kitota  TuA\3i'j:t>iBu  (in.. 

full  load  for  l)ctvv<-cn  12  and  I'i  lioius  per  day.  During  tiiis 
time  it  lias  transformed  ajiproximately  7,.'jl)0,OiK)  units.  The 
oil  tised  \va«  tlic  ordiitaiy  yellow  transformer  oil,  and  it  has  not 
been  changed  .since  tlie  transforinei  was  originally  ])iit  to  work. 
Recently  it  has  been  noticeel  that  tlic  temperature  ri.se  of  the 
transformer  was  increasing,  anil  an  examination  was  niailc, 
with  the  result  shown  in  the  ])lio(,ograph. 

A  full  load  tempciatt;ic  (est  made  before  the  transformer  was 
cleaned  gave  a  tcinper.itiir.!  rise  at  the  top  of  the  oil  of  102°F.  ; 
after  cleaning  and  re-filling  with  fresli  oil,  the  temperature  rise 
under  tile  .same  conditions  was  only  76°F. 

It  speaks  wi'll  for  the  iiiaiuifiictur.'i  ot  this  transformta-  that 
it  has  stood  up  (n  full  load  duty  for  .so  many  hours  a  day 
without  becoming  ovcrlieuled  iinel  damaged. 

Our  expeiieiice  with  other  transformers  is,  that  wluii  filled 
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with  the  ordinal}-  yellow  transformer  oil  and  run  at  approxi- 
nmtelj-  full  load,  sludging  takes  place  in  about  two  to  three 
)ears,  sufficient  to  necessitate  the  oil  being  changed. 

For  some  time  now  we  have  been  using  nothing  but  the 
white  non-sludging  transformer  oil,  and  this  is  giving  excellent 
results.  This  oil  is,  of  course,  more  expensive  than  the 
ordinary  yellow  oil,  and  we  find  it  difficult  to  convince  some  of 
our  consumers  that  thp  extra  cost  is  fully  justified  both  in 
prolonging  the  life  of  the  transformer,  in  ob\n:ating  the  neces'^itv 
for  taking  it  out  of  service  whilst  the  oil  is  being  changed,  and  in 
.»av:ng  the  cost  of  replacing  the  cheaper  type  of  oil  after  three 
01  four  years. 

I  iwpe  that  the  object  lesson  ol  this  particular  transformer 
will  enable  other  supply  station  engineers  to  convince  their 
consumers  that  the  cheapest  in  this  case  is  certainly  the  dearest 
in  the  long  run.— I  am,  &c.,  R.  A.  Chattock, 

City  Electrical  Engineer  and  Manager. 
Biiniineham,  Ju!v  14. 


ELECTRICAL  PRECIPITATION. 

TO   THE   EDITOR   OF  THE   ELECTRICMX. 

Sir  :  In  connection  with  the  two  abstracts  appearing  in  your 
issue  of  .July  16th  dealing  wnth  "  Electrical  Precipitation,"  it 
might  be  of  interest  to  you  to  learn  that  about  10  years  ago 
the  late  Mr.  B.  H.  Thwaite  took  up  this  subject  with  a  view  to 
Its  application  for  the  purification  of  blast  furnace  gases.  A 
number  of  ex-periments,  in  wjnch  my  firm  was  associated  with 
him,  were  carried  out  on  some  furnaces  on  the  north-east  coast, 
employing  alternatively  high-frequencv  high-tension  dis- 
charges and  ordinary  static  high-tension  "discharges.  Neither 
of  these  experiments  wa.s  a  commercial  success  :  the  efficiency 
of  the  high-frequency  discharge  was  low,  and  the  maintenance 
of  the  mechanical  interrupters  employed  was  difficult. 

The  static  discharge  was  produced  b^•  means  of  a  large 
Wimshurst  machine  of  Mr.  Thwaite's  own  design,  whicli, 
although  it  .showed  mechanical  features  of  considerable  merit' 
could  not,  be  termed  a  practical  piece  of  apparatus,  a  ilis- 
qualification  which  all  static  machines  have  in  common. 

High-tension  mechanical  rectifiers,  though  thcA-  mark  gi'eat 
progress  in  the  means  of  obtaining  a  unidirectional  high-tension 
discharge,  are  not  likely  to  satisfy  the  essential  conditions  of 
robu.stness  and  simplicity  of  design,  and  I  quite  agiee  with  the 
view  expressed  in  your  leading  article  that  some  form  of 
vacuum  rectifier,  such  as  the  Kenotron,  will  ultimately  realise 
the  practical  requirements  of  electrical  precipitation. 

After  all,  however,  the  '"  vacuum  valves  "  empiovcd  bv  Sir 
Oliver  Lodge  many  years  ago,  and  demonstrated  by  him  on 
the  (iccasion  of  his  Royal  Institution  discourse  on  "A  Per- 
tinacious Current,"  were  certainly  the  forerunners  of  those 
vacuum  rectifiers  which  recent  researches  on  thermionic 
currents  have  placed  in  our  hands.— I  am,  &c.. 
London,  July  16.  A.  W.  Isenthai. 


LEGAL  INTELLIGENCE. 


Hamilton  v.  Marconi's  Wireless  Telegraph  Co,  (Ltd.) 
TliiH  action  came  Ijeforo  Mr.  Wrey.  OHlcial  llcfcrce,  lust  week,  having 
lx.-1-n  remitted  for  inrjuiry  as  to  clamagcn  on  a  verdict  liy  a  special  jurv 
in  plaintiff's  favour. 

Mr.  Cordon  Hcwart.  K.C.,  and  Mr.  Eustace  Hills  appeared  for  plain- 
till  ;  and  Mr.  Ernest  rollock,  K.C.,  with  Mr.  Stewart  Bcvaii.  for  defcn- 
dnntH. 

Mr.  fioitnoN  Hbw.miT,  K.C,  said  tlittt  for  somo  years  prior  to  H)10 
planitilF  Imd  to  do  wlllt  wireless  telegraphy  in  Australia  and  the  South 
I  ncilic,  mid  in  May  of  that  year  he  eiiterod  into  an  agreement  with 
dffondant  company,  whereby  he  became,  for  certain  purposes  and  upon 
•■ertnin  terms,  their  sole  UKent.  ^n  191:!  plaintiff  alleged  that  defemlanlR 
wrMiiirrully  put  an  end  to  that  n(;rrement  and  wr(>n>;fully  dismissed  him 
M. Ill   liiH  position,  and   he   commenced   ah  action   MEaiimt   defendants. 


iir  (amongst  other  things) 

'.     Thnt  „el,onean,el,.f' 

"',"'   ""••■■  "  "">l  .Metiilin; 
I'lniiitill.  nnd  awarded  hi 


irtaiti  rerininernlion,  dainaf^'rH  and  an 

•  Mr.  .Iimliee  Avorv  and  a  special  jury. 

riK  ov.-r    If,  days  the  jury  found  enlirelv  for 

•'.-l-^ooIlbcniaUer.Wau.;^'"'"  ''"•"""""•     ""'  "'"'  ''""'"'  ''"'  ""' 


I  on  A'lurch  -H,  nil  I  (nlwul  a  yeor  before  the 


verdict)  an  order  had  been  made  by  the  Master  in  Chambers  directing 
that  all  matters  of  account.  &c..  should  stand  over  until  after  the  trial  of 
tlie  action.     Those  matters  were  not.  therefore,  submitted  to  the  jury, 
but  tiie  taking  of  the  accounts  -ivas  directed.     What  remained  were  the 
questioiLS  which  the  verdict  of  the  jury  did  not  cover,  and  the  matter  was 
not  (luite  simple,  owing  to  the  difficulties  wliieh  plaintiff  had  experienced 
in  obtaining  discovery  of  documents  from  defendants.     The  discovery 
was  still  incomplete.     The  agreement  betweeu  the  parties  as  contained 
in  a  letter  dated  May  11,  1910,  addressed  to  plaintiff  by  the  deputy 
manager  of  defendant  company,  in  which  he  said  that  "the  company 
accepted  his  services  as  sole  agent  for  the  Colonies  and  various  places 
abroad.     It  was  understood  that  the  agency  should  date  from  the  date 
of  that  letter,  and  continue  for  three  years,  subject  to  determination  in 
May.  191 1.  by  either  party.     It  was  also  stipulated  that  should  the  result 
of  the  business  prove  satisfactory  the  engagement  should  be  for  three 
years  certain,  with  the  option  of  continuing  it  for  another  three  years. 
In  consideration  of  plaintiff  agreeing  to  devote  his  whole  time  to  the 
service  .of  the  company  he  was  to  receive  a  commission  of  5  per  cent,  on 
the  gross  value  of  all  contracts  witliin  the  area  mentioned,  and  it  was 
agreed  in  the  case  of  shipping  contracts  that  a  sum  of  £10  per  ship  should 
be  paid  in  addition  to  5  per  cent,  on  the  amount  of  subsidy  paid  by  the 
shipowners  to  the  company.     All  payments  in  respect  of  commission 
were  to  become  due  as  received  by  the  comapny  and  the  £10  per  ship  was 
to  be  paid  at  the  date  when  the  contract  was  signed  by  the  company. 
Befendants  also  agreed  to  pay  £50  a  month  as  a  contribution  towards 
plaintiff's  expenses,  and  in  the  event  of  the  grouping  of  the  Pacific  Radio 
Co.  he  was  to  be  offered  the  position  of  managing  director  in  that  com- 
jiany.     Then  the  plaintiff  said  that  he  had  conducted  negotiations  and 
had  rendered  services  in  procuring  business  in  South  Africa,  and  asked 
that  an  account  should  be  taken  of  all  sales  that  had  taken  place  within 
that  district,  and  for  payment  of  5  per  cent,  on  the  gross  value  of  all 
sales  in  South  Africa.     Plaintiff  was  summarily  dismissed  by  defendants 
in  January.  1913,  and  he  was  dismissed  upon  what  the  jury  had  found 
to  be  an  insufficient  pretext,  that  he  was  doing  other  work.     In  1912 
defendants  made  arrangements  to  join  forces  with  the  Australian  Wire- 
less Co.     That  was  to  be  done  by  the  creation  of  a  new  company  to  take 
over  the  business  of  the  Australian  Wireless  Co.  and  the  business  of 
defendant  company  in  Australia  and  New  Zealand.     That  arrangement 
having  been  made,  defendant  had  found  occasion  to  dispense  with  the 
services  of  plaintiff,  by  which  he  was  deprived  of  two  things,  one  of  which 
was  the  prospect  of  a  renewal  of  his  agreement  for  three  years  further  and 
of  his  commission.     The  verdict  of  the  jury  had  left  undecided  the  o  per 
cent,  on  the  gross  value  of  sales  eticcted,  the  payments  on  the  shipping 
contracts  of  the  £10  per  ship,  and  the  5  per  cent,  commission  on  the  pay- 
ment by  the  shipping  company.     Another  matter  connected  with  the 
business  in  South  Africa  was  that,  on  or  about  Oct.  23,  1911,  it  was 
agreed,  through  Mr.  Godfrey  Isaacs,  the  managing  director,  that  plain- 
tiff's authority  should  be  extended  so  as  to  include  South  Africa,  and 
the   jury  had  decided   that   question  in  favour  of  plaintiff.     Counsel 
then  dealt  with  the  sale  of  two  high-power  stations  to  the  British  Ciovern- 
ment    by    defendant    company.     Those    high-jiower    stations    were    in 
connection  with  what  was  intended  to  be  an  Imperial  chain  of  wire- 
less stations,  one  of  them  at  Singapore  and  the  other  at  Pretoria,  and 
lilaintiff  said  that  those  sales  were  witliin  his  territory,  according  to 
the  finding  of  the  jury,  and  that  they  were  effected  at  the  time  the 
contract  of  sale  was  made.     What  happened  there  was  that  defendant 
undoubtedlj-   did   not    receive   payment   for  those   stations   under   tin 
contract  made  at  the  time,  and  the  rea-son  why  they  did  not  had  beconu 
a   matter  of   history.     Speaking  generally,   defendant   company   repu 
dialed    that    contract,    but    plaintiff    had    performed    his    part.       Thi 
contract    was   made   on   .luly    19,    1912.       ICaeb    station    wa,s   to 
£00.000,    and    defendants    were    to    have    10    jier    cent,    royalty 
the    gross    receipts    for    18    years.       What    those    royalties    might    1 
exiwcted  to  lie  was  a  matter  of  calculation.     On  the  whole  six  station 
the  royalties  were  estimated  at  something  Ix'tween  £4.000  and  £.'i0.tKI( 
a  year.     ICven  if  the  smaller  figure  were  taken,  and  assuming  that  tl 
two  stations  would  be  no  more  than  the  average,  each  giving  a  sixth 
the  whole,  they  ntight  Ix-  exix-cted  to  yield  £1.300  a  year,  which  for 
period  of  18  years  would  give  £23,400.     The  royalties  were  only  a  deferii 
part  of  the  jiurehase  price  of  the  stations.     The  contract  wa.s  not  | 
formed  and  the  stations  were  not  erected,  for  the  reason  that  defendant 
repudiated  the  contract,  in  cireunistanees  tliat  were  well  known  to  all 
Hut  ))laintiff  had  nothing  tn  do  witli  that.     Afterwards,  when  a  ealnii' 
atmosphere  prevailed,  a  similar  eontract  was  made.     I'laintifT  said  Ilia 
he  did  his  part  and  was  entitled  to  liis  commission,  notwithstanduig  tli 
fact  that  defendants  <lid  not  carry  out  the  contract. 

The  iilaintifT  gave  evi<lence  in  corroboration  of  coun.sers  statement 
He  claimed  for  any  business  done  by  the  Marconi  Company  within  h 
territorv  at  any  time.     As  to  the  limit  of  time  over  which  he  wouUl 
tinue  his  claim,  witness  thought  he  cimld  make  them  during  the  who! 
of  his  life,  as,  when  he  joined  the  Marconi  Cimipany,  he  took  over  to  lliei 
all  his  business  and  all  his  friends.     He  could  luit  say  whether.an  insta 
tioii  set  up  which  was  within  the  Admiralty  agreement  of  1903  woul 
eonie  within  his  agreement,  as  this  (|Ueslion  had  yet  to  be  decided.     Tl 
Australian   Kleet   Ixdongi'd   t<i   Australia,   but   the   New   Zealand   shii 
became  a  branch  of  the  Hritish  Navy.     It  depended  upon  the  agreemoi 
made  Ix'tween  the  Marconi  Company  and  the  Admiralty  whether  the 
got  something  lieyond  the  agreement  of  1903  as  regards  royalties.     V 
would  expect  to  lie  paid  on  the  value  of  the  appniatus  supplied.      F' 
seven  years  before  his  agii'i'ineiit  with  the  Marconi  Company  the  Hriti- 
Admirally  was  fitting  up  ships  with  wireless  installations,  but  at  tli. 
time  there  wa.s  no  Australiau  Navy,  and  ho  claimed  to  have  been  iustn 
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mental  in  introducing  nireless  telegraphy  to  the  AustraUan  Government, 
and  the  negotiations  in  regard  to  it  extended  over  a  long  time. 

Mr.  Pollock,  K.C,  for  defendant  company,  .said  that  from  plaintiff's 
documents  his  claim  now  reached  something  over  £13.000.  and  it  might 
Ix'  that  some  other  sums  had  to  Ije  added,  so  that  very  heavj-  liabilities 
on  the  part  of  defendants  were  involved.  Defendants  had  been  found 
bv  the  jury  in  the  King's  Bench  to  have  committed  a  breach  of  their 
agreement  with  plaintiff,  who  had  been  awarded  damages.  But  his  story 
now  was  that,  in  addition  to  the  two  or  three  thousand  pounds  awarded 
by  the  verdict  of  the  jiu'y,  he  was  entitled  to  ask  for  a  further  sum  of 
something  over  £13.000  under  the  agreement  for  work  done  during  th^ 
period  beUveen  .^uu'ust.  UllO.  and  March.  1911,  and  that  that  entitled 
him  to  £13,000  be\nnd  tlic  ariioiuit  awarded  by  the  jury,  and  that  he 
was  further  entitled  for  the  rest  of  his  natural  life  to  receive  commission 
upon  payments  made  to  tlie  company  for  this  work.  It  was  argued  for 
the  plaintiff  tliat  there  was  no  time  limit.  For  the  defence  he  (counsel) 
argued  that  it  was  quite  unnecessary  to  introduce  a  time  limit,  because 
the  agreement  contained  a  margin  of  time  in  regard  to  other  matters,  and 
it  was  for  that  time  alone  that  defendants  were  liable  to  plaintiff.  The 
period  of  the  contract  for  the  installation  of  ships  was  10  years.  The 
system  was  to  hire  to  the  shipping  companies  the  Marconi  apparatus, 
in  return  for  which  a  subsidy  of  £250  per  annum  was  paid  in  most  cases 
for  10  years,  and  in  respect  of  each  ship  fitted  tlie  plaintiff  was  to  receive 
£10  and  .5  per  cent,  on  the  subsidy.  That  could  only  be  meant  to  last 
for  the  period  during  which  the  contract  was  running.  It  was  not  always 
10  j'ears  ;  in  some  it  was  for  three  years  only.  It  was  necessary  to  put 
a  time  limit  in  the  ease  of  ships,  but  it  was  not  necessary  in  the  case  of  the 
otlier  business.  The  agreement  ran  from  May  2,  1910,  and  it  was  alleged 
at  the  trial  that  from  .July.  1912.  defendants  liad  not  properly  treated 
plaintiff  by  giving  him  information,  and  tliat  tliey  dismissed  him  for 
causes  which  were  inadequate.  The  agreement  said  that  it  was  to  la-st 
for  three  years,  but  it  was  understood  that  it  should  be  for  a  further  term 
of  three  years  in  the  event  of  the  business  Ijeing  satisfactorj-.  The  jury 
had  answered  the  question  as  to  the  damage  the  plaintiff  had  sustained 
by  gi\'ing  him  £640  up  to  May,  1913,  and  for  his  chance  of  renewal  £1,700. 
In  the  High  Court  the  judge  did  not  put  it  to  the  jury  whether  plaintiff 
was  entitled  to  commission  during  his  life.  The  point  had  not  been 
raised.   " 

Mr.  EuST.\CE  Hills  said  that  it  was  more  than  once  stated  at  the  trial 
that  matters  of  construction,  e.vcept  in  one  instance,  were  to  be  left  to  the 
Referee. 

Mr.  Stuakt  Bevax  said  the  question  of  a  lifelong  agreement  was  never 
raised. 

Mr.  Pollock  (continuing)  said  that  the  judge  did  consider  the  possi- 
biUty  of  a  renewal.  According  to  the  plaintiff's  case,  it  seemed  that  they 
were  now  only  at  the  beginning  of  things.  The  claim  to-day  was  for 
£13,000,  and  it  was  proposed  to  add  all  the  years  of  Mr.  Hamilton's  life 
to  it.  If  that  were  allowed,  he  did  not  know  where  th<!  company  would  be 
when  Mr.  Hamilton  died.  It  was  not,  he  contended,  possible  for  Mr. 
Hamilton  to  substantiate  his  claim  of  £2.7.51  as  commission  ujion  the 
amalgamation  of  the  German  Company  with  the  Australian  Company, 
although  he  contended  that  by  his  agreement  he  was  to  get  £1,200  a  year 
from  it  a,s  managing  director.  As  there  was  no  security  of  tenure  in 
regard  to  that  apjiointment.  the  jury  had  been  asked  to  say  what  was  the 
value  of  the  plaintiffs  expectations  in  that  direction,  and  they  answered 
by  saying  that  it  should  be  £1 .700.  The  true  i)osition  was  that  a  contract 
was  made  in  1903  between  the  British  Admiralty  and  the  Marconi  Com- 
Iiany,  seven  years  before  the  coming  of  Mr.  Hamilton.  The  Admiralty 
had  an  agreement,  under  which  they  ])aid  a  sum  of  £5,000  a  year  and  £20 
down,  for  which  they  had  the  right  to  fit  up  Marconi  wireless  on  payment 
for  the  installation.  This  agreement  lasted  for  11  years.  The  Admiralty 
had  the  right  to  provide  and  make  their  own  apparatus.  There  was  also 
a  claim  for  £9.()00  fur  the  liijli  pou.  i  stations,  which  Mr.  Hamilton  said 
he  inade  because  the  eiii]i|i;in\  ui'.nu'fully  withdrew  from  the  contract 
which  they  had  made  uitli  llir  I'ustmaster-CIeneral  in  regard  to  the 
Imperial  wireless  chain.  IFnder  tlie  agreinient,  which  was  made  on 
.July  19,  1912,  the  sum  of  £()0,000  was  to  be  paid  for  the  installation,  and 
in  addition  there  wa.s  to  be  paid  a  royalty.  What  that  would  anumnt  to 
it  was  impossible  for  anyone  to  say.  It  wa.s  not  alleged  that  any  stations 
under  the  agreement  hail  Ixcn  built,  but  it  wa.s  said  that  they  had  the 
chance  of  holding  the  Postmaster-General  to  the  contract,  and  if  they 
had  built  they  would  have  got  their  money  at  st)me  time.  Plaint itf  said 
he  was,  therefore,  entitled  to  claim  the  £9,000  for  the  two  stations  which 
would  have  been  within  his  area  and  10  per  cent,  on  the  gross  rents, 
which  he  (plaintiff)  juit  at  £2,000  ])er  annum  for  each  station.  Why  it 
was  put  at  that  figure  he  (counsel)  did  not  know,  as  then'  wa-s  a  Treasury 
minute  to  the  effect  that  no  accurate  forecast  could  !«;  made  i>(  the  pro- 
bable rents.  On  .(uly  2,  1912,  the  then  Postmaster-GituTal  announced 
that  he  did  not  intend  to  enforce  the  contract  with  tin-  Marconi  Com. 
pany,  but  Mr.  Hamilton  wanted  to  say  that  a  sale  was  effected  never- 
theless. His  right  to  commission  was  only  when  payment  was  rewivcd 
by  the  company.  A  more  favourable  eimtract  was  entered  into  by  the 
Giivemment  on  .July  30,  1913,  and  ratified  by  the  Hoii.se  of  Commons, 
but  in  DecemlxT.  1914,  the  Postma.ster-General  abandoned  the  whole 
thing,  and  no  stations  had  b<*n  built  and  no  money  had  been  paid.  The 
whole  scheme  of  the  Imi)erial  chain,  in  fact,  broke  down,  and  there  was 
no  ground  for  saying  that  any  portion  of  the  £9,000  could  be  payable  by 
defendants. 

The  Rekkree  .sairl  tl.^niferenco  to  him  was  an  to  payments  found  due, 
but  it  could  not  Ix;  contended  that  the  money  had  Ixen  reccive<l  by  the 
company,  and  therefore  the  money  could  not  l)e  due. 

Mr.  Eustace  Hili.s  argue<l  that  the  commis.iion  was  due  although  the 
money  bight  not  have  been  received  by  the  principal. 


Mr.  Aethuk  Caffalake,  accountant  to  the  defendant  company,  said 
he  did  not  know  whether  the  "  New  Zealand "  was  equipped  with 
wireless,  but  he  did  know  that  no  payment  had  ever  been  made  in 
respect  of  it. 

Mr.  Stu.^rt  BEV.iN  said  the  "  New  Zealand  "  was  equipped  by  tho 
Admiraltv  under  the  agreement  of  1903,  under  which  the  company 
received  £20,000  and  £5,000  a  year. 

Witness  said  that  there  was  a  similar  claim  with  regard  to  the  battle- 
shijD  presented  to  the  British  Government  by. the  Malay  States.  The 
company  had  received  no  payment  for  the  installation  on  that  ship  by 
way  of  royalties  or  otherwise. 

Mr.  Stuakt  Bevan  :  All  we  know  is  that  we  never  received  a  penny 
for  the  equipment,  and,  in  fact,  we  do  not  know  that  the  ship  has  ever 
been  built. 

Witness  :  All  the  apparatus  supplied  to  the  British  Admiralty  has 
been  paid  for  according  to  tho  jirices  .set  out  in  the  schedule  of  the  1903 
agreement. 

Mr.  CtOrdon  Hewart  said  that  the  money  paid  into  Court  included 
commissions  on  subsidies,  but  not  upon  the  sale  of  apparatus,  and  tho 
plaintiff's  contention  was  that  there  had  been  sales  of  that  kind  as  to 
which  he  had  not  had  discovery. 

Mr.  Stuart  Bevan  said  that  the  plaintiff  claimed  to  be  entitled  to 
5  per  cent,  on  all  sales  to  the  New  Australian  Co.  That  company  was 
not  formed  until  July,  1913,  after  the  material  dates  in  the  action,  and  he 
therefore  resisted  any  application  for  further  discovery  of  the  business 
done,  as  plaintiff's  right  to  any  claim  in  regard  to  that  business  depended 
upon  his  ability  to  establish  the  fact  that  he  was  entitled  to  commission 
for  his  whole  life. 

Replying  to  Mr.  Gordon  Hew.^rt,  Witness  said  he  arrived  at  tho 
amount  due  to  plaintiff'  by  two  items  only,  the  percentage  on  shipping 
companies'  subsidies  and  the  £10  per  ship  fitted. 

The  further  hearing  was  adjourned  until  yesterday  (Thursday). 


Csram  Lair.p  Woiks  (Ltd.)  v.  Pope's  Electric  Lamp  Co.  (Ltd.) 

On  Tuesday  Mr.  Justice  Joyce  delivered  his  reserved  judgment  in  this 
ca.se  (reported  in  our  issues  of  .June  25  and  .July  2,  9  and  Iti). 

His  Lordship  said  :   This  is  an  action  for  an  alleged  infringement  of  a, 
patent,  No.  23,899  of  1904.     This  patent,  among  others,  was  judicially 
corLsidered  by  Mr.  Justice  Warrington  in  the  action  of  Osram  Lam]> 
Works  (Ltd.)  v.  "  Z  "  Electric  Co.     Defe  ndants  in  that  case  were  entirely 
different  from  the  defendants  in  the  present  case,  and  were  held  to  have 
infringed.     The  validity  of  the  patent,  which  was  disputed,  was  upon 
the  evidence  there  upheld  as  against  those  defendants.     There  was  no 
appeal  from  the  decision  of  Mr.  Justice  Warrington,  as  1  understand, 
the  case  being  settled,  as  is  not  infrequent,  bj'  the  defendants  taking  a 
licence.     The  iirescnt  ease,  I  am  warned,  is  to  go  to  the  House  of  Lords. 
In  a  case  which  has  been  referred  to  in  the  course  of  the   argument, 
Attorney-General  v.  Nottingham   Corporation  (L.R.  1904  (1)  Chancery, 
page  084),  it  was  decided  by  Mr.  ijustice  Farwell,  with   reference  to  a. 
former  trial  concerning  the  same  patent,  and  l)y  the  Court  of  Appeal, 
that  the  former  decision,  so  far  as  it  decided  the  construction  of  the  jjatcnt, 
was  to  be  followed  :  l)ut  whether  the  claim  was  too  wide,  or  whether  there 
was  ])roper  sulii.rt    maiirr.   or  whether  the  invention  was  hovel  and 
useful,  were  i|iir  Imih,  li.  |irnding  partly  on  fact,  and  mu.st  be  decided  de 
novo.     The])at.  Ill  .n  ih.-  iiii-scntcoseisfor  "Improvements  relating  totho 
manufacture  of  incandescent  electric  lamps."     To  a  great  extent  it  is 
what  I  may  call  a  chemical  patent ;    and  I  at  ortco  state  that  I  am  not 
bound  to  be  an  expert  in  chemistry,  or  in  anything  else,  for  the  matter  of 
that.     As  Mr.  .lustice  Farwell  said,  at  page  684  of  the  case  that  1  have 
just  referred  to  :    "  As  Lord  .lustice  Bowen  ha,s  pointed  out  in  the  Fleet 
case,  it  is  no  part  of  the  functions  of  the  Court  to  qualify  itself  as  an 
e.\|K'rt  in  science.     Tho   Coiut  acts  on  the  opinion  of  experts  whose 
qualifications  can  be  tested  by  cross-examination,  and  weighs  the  evidence 
so  given  and  tested."     There  are  two  claims  liy  this  patentee.     The  first 
is  for  '■  Incandescing  bodies  for  incandescent  eU'ctric  lamjis  consisting  of 
tungsten."     1  understand  it  to  Ik;  clear  that  if  the  first  claim  bad  stojiped 
there  the  patent  would  have  been  bad  for  want  of  subject  matter  ;    but 
it  ])roceeds,   "  manufactured  substantially  and  in  the  manner  herein- 
before described."     The  first  claim.  1  think,  is  for  the  product,  and  then 
the  second  claim  is  really  for  the  process  of  nuiUing  the  product.     But 
this  patent,  according  to  my  reading  of  it,  if  and  so  far  as  valid  at  all,  is 
only  valid  as  a  patent  for  the  manufacture  of  tungsten  filaments  by  the 
method  or  process,  or  series  of  proces.ses,  particularly  describcrl  in  the 
specification.     The  patent  is  not  merely  for  making  a  tungsten  filament, 
but  it  is  for  making  by  the  method  or  processes  siK'cified  in  the  specifica- 
tion, and  in  my  opinion  for  nothing  else.     Now,  what  is  the  method  or 
what  are  the  ])r<)Cesses  descrilx'd  in  the  sfjccification  1     This  is  at  page  3. 
line  I,  of  the  s|x.cification  :     '  For  the  manufacture  of  filaments  of  Ibis 
kind  finely  divided  tiMigslen  or  tinigstiii  compounds,  .such  as  tingslite, 
tungstic  acid   or  tungstic  sulphide,  is  mixed   with  an  organic   bimling 
iUcdiuni,  such  as  colloilion,  or  a  solution  of  cellulose  in  chloridi'  of  zinc, 
or  cupreous  ammonia  oxide  or  the  like,  fri>m  which  mass  filanu'iits  are 
fornu'd  in  the  usual  manner."     I  suppose  that  means  in  the  maimer  in 
which  carbon  filaments  were  made.     It  appears  from  the  evidence!  that 
the  usual  manner  of  forming  filaments  there  referred  to,  as  I  understand, 
wa<  to  make  the  materials  into-  hardly  a  paste,  but  a  compound  of 
the  consistency  of  thick  I  reach-,  and,  to  use  the  word — not  a  very  elegont 
one — that  was  useil  all  through  the  disiMission  of  this  case  by  the  wil- 
n-  sscs,  to  squirt  this  through  a  glass  noz/.li.  into  alcohol,  whereupon  the 
liquid  coming  from  the  nozzle  into  the  alcohol  lx;comcs  set  as  a  firm  jcll\. 
and  having  stood  for  a  shorltime  is  hardincil  and  tenacious  an<l  capalile 
of  Ix-'ing  handled.     1  have  reail  that  from  page  470  in  the  evidence  of 


596 


THE  ELECTRICIAN,  JULY  2%  1915. 


Mr.  Ballantyne.  Then  the  patent  proceeds  "  and  arc  then  " — that  is  the 
filaments — "'  carbonised.  '  There  is  nothing  more  about  the  manner  or 
metjiod  of  carbonisation.  I  suppose  that  meant  by  the  nsual  method — 
"  in  some  cases  after  donitration  has  previous]}-  been  effected."  I  do 
not  think  those  v.ords  '  after  denitration  has  preriously  been  effected  " 
are  very  material.  Everybody  agrees  that  where  nitrocellulose  is  used 
denitration  would  be  necessary,  and,  as  I  understand,  the  manner  of 
doing  it  is  perfectly  well  known.  That  that  would  be  the  exact  correct 
scientific  description  of  the  process  of  carbonisation  I  am  not  going  to 
say,  or  commit  myself  to  any  view  on  that  subject.  Then  follows  a 
paragraph  beginning  at  the  13th  line  on  page  3.  It  really  begins  two  lines 
earlier,  and  this  to  nn-  mind  is  a  very  important  part  of  this  specification  : 
'"  The  filaments  so  produced  and  consisting  of  tungsten  and  carbon  are 
then  submitted  to  the  following  further  treatment.  First  of  all  the 
carlxjn,  which  has  only  served  a.s  a  binding  medium,  is  removed,  by 
sul)jecting  the  filaments  to  the  passage  of  current  in  an  atmosphere  of 
steam  and  hydrogen  and  thu.s  raising  it  " — v.hich  in  my  opinion  mu.st 
be  the  atmosphere — "  to  a  high  temperature.  By  this  process  the  carbon 
is  completely  oxidised  so  as  to  form  carbonic  oxide  and  a  filament  of  tung- 
sten is  left.  These  filaments  arc  then  rendered  uniform  in  a  manner  similar 
to  that  employed  in  the  treatment  of  the  usual  carbon  filaments,  by  sub- 
mitting them  to  the  action  of  current  in  an  atmosphere  of  volatile  tung- 
sten compounds  in  tlie  presence  of  a  large  quantity  of  liydrogen,  wherebv 
the  tungsten  deposited  equalises  the  filaments."  Then  there  is  a  sentence 
not  very  important.  I  think  :  '"  The  filaments  which  have  Iwen  rendered 
imiform  in  this  way  are  then  sealed  in  glass  bulbs  in  the  usual  manner." 
The  validity  of  the  patent  in  this  action  has  beenquestioned  on  three  or 
possibly  four  grounds  :  want  of  subject  matter,  insufficiency  of  the 
directions  as  to  the  way  in  v.hich  the  invention  is  to  be  carried  out,  and 
also  want  of  utility  of  the  process,  or  whatever  it  is  that  is  patented.  ' 
What  is  it  that  the  defendants  do  ?  Of  the  materials  they  use  they  make 
a  paste  much  stiffer  than  a  mixture  of  the  viscosity  of  treacle,  which 
paste  is  used  in  the  usual  manner  of  making  carbon  filaments,  and  tliis. 
if  it  can  be  called  squirting,  is  squirted  as  descrilied  by  Mr.  Ballantyne. 
Tliere  are  other  proces.scs  after  the  mixing,  but  the  stuff  is  then  rolled  up 
and  put  into  a  chamber  with  a  hydraulic  press  capable  of  exerting  a  very 
high  pressure.  A  die  is  used  consisting  of  a  diamond  finely  perforated, 
and  the  stuff  is  forced  through  the  die  by  the  press  so  as  to  make  a 
filament  and  is  directly  received  on  a  card.  Then  the  filaments  are  dealt 
with  in  a  certain  way.  That  again  is  from  the  evidence  of  Mr.  Ballantyne, 
at  p.  477  of  the  shorthand  notes.  With  reference  to  the  carbonisation 
of  the  filament  that  is  produc-ed  by  thus  pressing  it  at  enormous  hydraulic 
pressure ;  as  to  whether  it  is  carbonised  or  not  according  to  the  defendants' 
process  in  the  usual  manner  there  is  soma  dispute.  I  am  not  going  to 
involve  mvself  in  a  chemical  discu.s.sion  as  to  whether  it  l)e  oarboniseil 
in  the  usual  manner  or  not ;  but  it  is  denied.  I  think  with  some  shcKV  of 
reason,  that  the  defendants  do  carbonise  in  the  usual  manner.  I  have 
some  doubt  as  to  whether  they  do  or  not  in  the  manner  indicated  or 
intended  to  be  indicated  by  the  specification.  But  upon  the  question 
whether  the  defendants  take  or  use  the  series  of  processes  described  in 
the  12  lines,  beginning  on  page  S,  line  10,  "The  filaments  so  produced 
and  consisting  of  tungsten  and  carbon  are  then  submitted  to  the  following 
further  treatment,"  or  indeed  whether  the.y  take  any  of  them,  1  do  not 
feel  much  doubt.  Rightly  or  wrongly,  I  do  not  think  they  usj  one  of 
them.  They  certainly  donot  passcurrent  through  the  filament  ;  the  fila- 
ments are  not  subjected  to  the  passage  of  current  in  an  atmosphere  of  .steam 
and  hydrogen.  In  my  opinion  they  do  not  use  an  atmosphere  of  steam 
and  hydrogen  In  the  .scn.se  in  which  that  i>hra.se  is  used  in  the  s])ecification 
or  is  intended  by  the  patentees.  Nor  indeed,  in  my  opinion,  do  they  use 
steam  at  all  in  the  ordinary  sense  of  that  word.  I  understand  steam  to 
he  the  vapour  of  v.atcr.  The  dictionary  to  which  I  generally  refer  says  : 
"  L'.sually  applied  to  hot  vapour  given  off  at  boiling  point."  Then  it  is 
quite  true  that  it  i^  added  that  "  true  steam  is  invisible,  the  v/hite  cloud 
termed  steam  being  really  a  collection  of  fine  drops  of  water  formed  by 
condensation."  That  Mr.  Walter  has  insisted  upon  very  stronglj-.  The 
hydrogen  the  defendants  use  is  dry,  but  it  is  said,  if  I  understand  the 
matter  rightly,  that,  though  no  steam  or  water  vapour  is  introduced,  an 
infinitesimal  amount  of  water  vapour,  or  rather  of  the  ingredients,  or 
some  of  the  ingreflients.  which,  together  with  hydrogen;  will  make  water 
vapour  or  steam  in  the  true  or  scientific  sense — not  I  ho  popular  .sen.se 
are  evolved  or  .somehow  produced  from  the  immatuni  filament  in  the 
proceKH  the  defendants  use,  and  in  the  then  condition  of  the  mateiids 
neecHsarily  used,  to  form  the  filament.  This  may  be  so,  but  this  is  certainly 
not,  in  my  opinion,  subjecting  the  filament  to  tho  pa-ssage  of  current  in 
an  almosphen?  of  steam  and  hydrogen  as  described  or  indicated  in  the 
H|K-cifieaticin  ;  nor,  in  my  opinion,  is  it  an  ei|uivalent  process  in  the  sense 
ill  which  that  phrase  is  used  in  patent  law  :  nor  do  the  defendant«emph>y 
any  of  the  treatment  which  comes  under  the  hi^ad  of  equalising.  In  the 
eircumstnnees,  seeing  how  many  and  wliicli  of  the  series  of  prows-ses  or 
steps  iireserilx'd  by  the  H|K"elfieation  are  omitted  from,  or  not  to  be  found 
in.  the  method  piiiHued  by  llir>  defendants  and  alleged  to  con.stitute 
infringement ;  Ix'aring  in  mind  v.hat  I  have  said  before  as  to  what  the 
only  patented  invention  here  is,  I  am  unable  to  bring  myself  to  the  con- 
"i.iHii.n  that  the  pali'iil  has  U'en  infringed  by  the  defendants,  the  onus 
!■•  in  .  II  the  plulnliffH  ;  and  I  hold  that  it  has  "not  \m-n  infringed  and  that 
il.i-  ..■  iioii  mut.t  \ie  disiiii«sii|.  As  to  the  validity,  if  it  weic  neeessury 
|..r  Ml.  to  go  into  the  mailer  I  have  seiious  doiihts  not  only  as  to  tho 
Kubjert  Nwitler.  Iieiiriiii!  in  niinil  what  the  patent  is  for,  but  also  upi>n  the 
iiiKiillieieney  of  the  instructions  in  the  Hixeilieation.  With  reference  to 
)hi«,  I  uiHlerslBiid  that  upon  nmn-  than  i.n..  point  Mr.  Justice  Warrington 
r.li..,l  .1,-.,,  ih,.  ,.vi.l,n.-e  „(  Dr.  uUrhinder.  I  think  I  must  sav  that  I 
w«.  not  (av.n.rnbly  i.npr.HHed  with  the  manner  In  which  he  gave  hi* 
lenc...     II  I  n„,  ,„  ,.,.n»ider  him  a»  aiijiearing  in  the  witness  bo.x  in  the 


character  of  an  impartial  scientific  expert,  he  did  not  appear  to  me  to  be 
unbiassed  or  as  candid  as  I  should  have  wished,  and  I  am  glad  that  it  is 
not  necessary  for  me  to  base  my  opinion  in  this  ease  upon  what  I  might 
consider  to  be  the  result  of  his  evidence.  As  to  want  of  utility,  that 
was  not  much  insisted  upon,  but  I  do  not  understand  that  this  patent 
has  ever  been  worked  commercially.  Upon  the  whole  I  consider  that 
the  method  and  series  of  processes  used  by  the  defendants  are  so  different 
from  those  particularised  in  the  specification  that  there  is  no  infringe- 
ment.  and  this  action  must  be  dismissed  with  the  usual  consequences. 

After  some  discussion  between  Counsel  on  the  subject,  it  was  agreed 
that  costs  should  be  granted  on  the  higher  scale,  and  his  Lordship  made 
an  order  accordingly. 

Mr.  Terkell  said  his  friend  would  give  notice  of  appeal  this  side  of  the 
vacation  and  set  the  appeal  down  this  side  of  the  vacation. 


Telephone  Wayleaves. 

At  Lewes  County  Court  last  week  His  Honour  Judge  Mackarncss 
heard  an  ajiplication  by  the  Postmaster-General,  Mr.  A.  B.  Hutchings 
leiug  the  respoiulent. 

Jlr.  Alsop,  for  the  Postmaster-Ceneral,  said  the  matter  involved  tlo 
question  of  the  terms  upon  which  the  Po.stmaster-C.eneral  was  entitled 
to  do  both  overhead  and  undergrouml  work  in  certain  roads  on  the  Sutton 
estat?  at  Ssaford,  the  owner  being  the  respondent.  On  the  estate  was  a 
number  of  roads  which  had  not  been  dedicated  by  the  public  authority, 
but  which  had  been  thrown  open  for  years.  The  Postmastor-lieneral's 
case  was  that  they  were  public  ways,  though  not  dcdicateil.  Mr. 
Hutchings  claimed  rental. 

Respoxdest  said  the  e.st.ite  was  in  course  of  d-velopmont.  Thcr- 
•Vvere  over  80  t-?!?.phonc  post?  on  it.  Ho  had  not  refused  his  consent,  but 
had  asked  that  a  rental  should  be  paid  for  tho  usage  of  his  land,  and  also 
for  the  erection  of  posts.  The  pists  were  to  bo  about  -40  ft.  or  .50  (t. 
high  ;  and  he  considered  thoir  cr-^;'tlon  would  be  detrimental  to  the  letting 
of  the  property.     Therefore,  he  a]iplied  for  compensation. 

Mr.  F.  T.\XDY,  superintendent  engineer  for  th--  South -eist-'trn  Bistrit  t 
(which  includes  Soaford),  slid  all  (ho  work  would  be  underground  oxcopt 
for  the  distributing  pol.:>s.  Thi-  Postmaster-do:!  ral  had  spent  a  eon 
sidcrable  part  of  £3,000  in  Seifiud  gon-'rally  in  improving  tho  te'.cphon  • 
system  and  in  providing  for  the  future,  and  th  re  was  something  lik- 
£809  still  to  be  spent  in  conn-:- -tion  with  the  S-viford  d^volopmonl  scheme. 

Respondent  said  he  did  not  think  tho  Post  Ofti.e  ought  to  work  over 
the  roads  which  he  ha<l  provided  without  paying  something.  To  his 
mind  the  pr-'sence  of  distributing  p3!c5  would  seriously  dopro^iato  tho 
value  of  tho  property. 

His  Honour  said  it  had  been  suggested  that  tho  roads  under  which 
the  Post  Office  proposed  ti  put  down  wlro3  were  not  stroetii  or  public 
highways  within  the  meaning  of  the  Act.  He  was  of  opinion  that  they 
were.  It  was  clear  from  tho  e\  idenco  that  for  man.v  years  respondent 
allowed  tho  public  to  us?  tho  roads  without  intorj'oronce.  In  those 
elreumstanc'^s  tho  law  would  jiresume  dodieation.  Then  it  was  alleged 
that  the  Postmastor-(!eneral  propo.sed  tj  trespass  upon  respondent's 
land  l)y  putting  tolephono  wlr^s  mid-r  the  ground  and  distributing  poles 
above,  and  respondent  wanted  eomponsation.  His  Honcnir  thought  th- 
eont-^ntion  of  tho  Postmast->r-(i-'n-ral — that  tho  .Vet  did  not  allow  any 
compensation  except  by  way  of  indomnity  upon  proof  of  dxmigo — was 
not  a  sound  one.  The  Court  hid  t  >  say  what  damage  had  been  inflicted 
at  the  prc.-ent  moment  and  was  likely  to  be  inflictod  in  tho  future  by  tho 
creation,  whether  above  or  below  ground,  of  telephone  plant.  Up  tj  tho 
end  of  last  year  it  was  not  disputed  tiy  tho  Postmaster-Oon;ral  th&t  about 
three  guineas  a  year  was  the  amount  to  be  paid,  and  was  paid.  Re- 
spond-nt  thought  he  ought  to  rxeive  £10  a  year.  His  Honour  believed 
he  had  not  made  out  his  right  ti  compensation  to  that  extent,  but  that 
lie  should  lip  paid  at  £5  a  your.      He  awarded  costs  on  Scale  B. 

Robertson  &  Adams  v.  Adnil  Electric  Co. 

In  the  City  of  London  Court  last  week  Messrs.  A.  0.  Adams  an  1  Alex. 
M'Lean  (trading  as  Robertson  &  Adams),  of  (Jlasgow,  sued  the  Adnil 
Kleitric  Co.  (Ltd.)  for  £7.  2s.  lid.  for  an  allowance  under  an  agreernent 
made  in  April  and  for  electric  lami)s  sujiplied. 

Defendants'  solicitor  said  the  action  ought  never  to  have  Ikcu  brough' . 
The  claim  wits  brought  under  a  eontiaet  by  which  plaintiffs  were  to  at 
as  agents  for defenilaiits  in  (Jlasgow,  and  a  clause  of  the  eoiilraet  siH-Mfieil 
that,  ill  the  event  of  a  dispute,  the  matter  .should  be  referred  to  arbitra- 
tion. Both  parti«>«  had  appointed  their  arbitrators,  and  therefore  he 
asked  that  (he  action  should  Im^  dismissed. 

Mr.  .\i>\Ms.  one  of  the  plaintiffs,  said  they  had  submitted  other  matter.! 
to  arbitration,  but  that  had  nolliiiig  to  do  with  thi-  dispute  befoiv  the 
Court.  In  his  view,  however,  thiie  was  no  dispute.  Ix-eause  pliinliffi 
were  employed  to  act  fts  ^g<■nts  for  def.'inhints  at  a  saUry  of  £100  a  year. 
That  salary  was  payahlo  monthly,  and  it  was  for  one  of  tho.te  monthly 
payments  (hat  (he  present  action  was  brought. 

.Iiidge  Uestoii.  said  i(  wa-i  pre((y  pliin,  according  to  the  agrcemenl,} 
that  If  a  diipute  arose  i(  was  to  be  reli'ired  to  arhiliation. 

For  defendants  it  was  eonte.ided  that  (he  con(ract  was  terminated  by 
(he  enil  of  .March  by  verbal  arrangeiuenl. 

Mr.  Ai>\Ms  said  plttiniills  hail  Ix-on  carrying  out  defendants'  commaiidi 
ns  |n(e  ns  last  month.  They  could  not  1x>  out  of  defendants'  employment 
if  that  WiiTv  the  ease.  « 

Judge  Rkntoii.  did  not  think  thai  tKo  failing  to  pay  wages  was  A 
dispute,  but  arbKration  would  l>e  a  inoro  natisfacloiy  tribunal,  and  ho 
would  seiui  the  case  (o  arl>i(ra(|on. 

LxOAL  iNTELLiaiNCB  continutd  en  page  SOS, 
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TRAMWAYS  AND  ELECTRIC  VEHICLES. 

Apart  from  the  fact  that  the  war  is  making  a  difference 
to  everj-thing  nowadays,  the  attendance  at  the  annual 
conference  of  the  Tramway.s  and  Light  Railways  Association 
last  week  was  very  disappointmg.  However,  that  is  a 
matter  which  does  not  concern  us  at  the  moment.  Among 
tlie  Papers  read  was  one  on  the  subject  of '"  Electric  Batteiy 
Vehicles,"  by  Mr.  W.  H.  L.  Watson.  An  abstract  of  this 
Paper  will  be  found  on  another  page  of  this  issue,  and  it 
will  be  noticed  that  a  very  fair  case  for  the  electric  battery 
'bus,  the  battery  tower  wagon,  and  the  battery  truck  is 
made  out  by  Mr.  Watson.  The  discussion  of  the  Paper 
was  comparable  with  the  attendance — very  meagre.  It 
seems  to  its  that  the  electric  tramway  is  one  of  the  best  fields 
for  the  use  of  the  electric  battery  vehicle.  Energy  Is  dis- 
tributed at  a  good  pressure  and  by  large  feeders  throughout 
tlie  district  served  by  the  trams  ;  there  sliould,  therefore, 
be  no  difficulty  in  arranging  charging  facilities.  There 
apyje^irs  to  be  no  need  for  excessive  speeds  of  the  motor 
vehicles  employed  by  the  tramway  undertakings  ;  therefore 
the  tower  wagons  and  lorries,  also  the  passenger  vehicles, 
may  appropriately  be  battery  propelleil.  On  the  general 
score  of  simplicity  and  economy,  the  battery  driven  vehicles 
would  appear  to  be  ideal  for  electric  tramway  purjwses. 

We  were  surprised  to  find  that  so  little  attention  was 
paid  to  the  small  platform  battery-driven  truck.  Many 
tramway  undertakings  have  developed  useful  parcel 
services,  and  at  the  depots  a. considerable  amoimt  of  re- 
handling  would  a])pear  to  be  necessary.  Much  of  this 
transfer  work  r'onld   br  fi-oiKirnicalK    culrilKteil  to  battfr\- 


platform  trucks,  bearing  in  mind  always  that  such  a  truck 
will  pull  many  times  its  own  loading  on  trailers.  It  must 
also  be  remembered  that  these  trucks  can  be  driven  through 
the  streets,  because,  although  their  speed  is  low,  they  have 
an  excellent  mileage  range.  There  is  a  great  deal  to  be  said 
for  these  little  vehicles  from  the  tramway  manager's  pouit 
of  view,  and  al§o  the  battery  operated  crane  must  not  be 
forgotten.  This  latter  t3'-pe  of  battery-propelled  vehicle 
would  be  found  of  considerable  service  ui  car  sheds  for 
handling  armatures,  motor  cases,  wheels  and  other  heavy 
parts  such  as  are  usually  handled  by  an  overhead  crane. 
Further,  when  the  power  is  shut  off  the  car  shed,  the  battery 
truck  may  be  brought  mto  service  as  a  tractor. 

A  considerable  amount  of  time  at  the  conference  was 
devoted  to  the  discussion  of  labour  difficulties  and  the 
shortage  occasioned  by  the  enlistment  of  men  both  for 
fighting  and  mtmition  work.  So  far  as  the  battery  vehicle 
is  coiicerned,  no  reference  was  made  in  the  discussion  to 
its  labour-savmg  characteristics.  Admittedly  its  initial 
cost  is'high,  but  it  is  possible  to  obtaui  money,  whereas  it 
may  be  extremely  difficult  to  procure  labour.  For  this  reason 
the  tramway  undertakings  may  turn  with  confidence 
to  the  battery  vehicle  to  solve  certain  problems  which 
have  been  accentuated  by  the  present  sjiortage  of  men.  We 
venture  to  think  that  the  use  of  battery  propelled  vehicles 
of  all  types  by  tramways  has  now  passed  beyond  the  stage 
of  experiment.  The  tramway  manager  did  not  hesitate 
to  utilise  petrol  'buses  when  they  were  in  an  admittedly 
imperfect  stage  of  development.  His  experience  con- 
tributed to  that  of  other  petrol  'bus  users  m  bringuig  that 
particular  vehicle  to  its  present  efficient  and  economical 
position.  Similarly,  wc  think  he  need  have  no  hesitation 
in  placing  confidence  in  the  battery-propelled  vehicle,  faced 
as  he  is  with  the  early  prospect  of  labour  difficulties  and  with 
the  need  for  the  employment  of  mechanism  requiring  cither 
unskilled  or  female  labour. 


French  Electrochemical  Works.  .V  new  liydio-eleftric 
plant  is  to  hi;  built  at  Laroijiu-.brou  (Cantal)  for  the  manu- 
facture of  siidiuni  nitrate  in  the.  (electric  furnace,  a  dam  lieiiif^ 
built  across  the  Wre  to  give  a  head  of  188  {(,.  Artificial  nitrates 
may  also  i)e  made  at  Bouvillard  near  Aiinu^JH-Ilc  (Savoic)  with 
power  from  the  Arc  at  La  Cliamhre.  At  Veuis-sicux,  near 
Lyons,  the  Electrode  company  carries  on  the  manufacture  of 
lar'^o  (juantities  of  electrodes,  the  output  in  lt)13  being  over 
.5,(XM)  tons.  The  Societe  Generale  des  Nitrures  at  present 
makes  no  nitrides  at  its  works  at  St.  Jean  de  -Mauricnne,  but 
arranponicnts  arr  sjiid  to  have  been  made  with  a  Norwegian  linn 
for  importing  thcni  into  Kiaiice.  Anotiier  company  is  perfcct- 
iii'.'  n  ii\.il  procphs.  invented  bv  Ciiiitnanc. 
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IMPORTS  AND  EXPORTS  OF  ELECTRICAL 

MANUFACTURES. 

For  the  iL-eck-  Juh/  12,  1915,  to  July  17,  1915. 


In  view  of  the  increased  interest  which  is  being  taken  in  the  subject  of 
the  importation  into  and  the  exportation  of  Electrical  Manufactures 
from  the  United  Kingdom,  we  resume  our  weekly  lists.  {See  also  note 
at  foot  of  Exports.) 

IMPORTS. 
Bristou — U.S.A.    Unenumerated,  £  pkgs. 
Folkestone. — France:  Elec.  carbons.  Ibpkg.^. 

LoNDOH.— {/.5.x.  .•  Elec.  machinery.  £13,332;  elec.  lamp?.  £400;  elec.  carbon 
candles,  £668;  telephone  materials,  £t60;  elec.  fans.  108  pkgs.;  insulating  tape. 
45pkgs. ;  lamp  part-.  £1.092;  elec.  wire  and  cable.  £3,474 — 183  pkgs. ;  unenumerated, 
£2.492-351  pkgs.  Switzerland:  Carbon  candles. £279.  Holland:  Elec.  lamps,  £1 ,44e^- 
138  pkgs.  Sweden:  Elec.  lamp  parts,  £264  ;  telephone  material.  £21.  France:  Elec. 
carbon  candles,  £316  ;  elec.  machinery,  £50  ;  wire  and  cable,  £80.  Norway:  Telegraph 
poles,  2.71Z  Italy;  Elec.  wire,  49  pkgs.;  elec.  wire  and  cable,  £1,894.  Canada: 
Unenumerated.  3  pkgs.  Spain:  Elec.  carbons.  273  pkgs.  Belgium:  Telephone 
materials,  £168. 

EXPORTS. 
To  Australasia. — Auckland:  Unenumerated.  £130.  Melbourne:  Elec.  machinery, 
£105:  wire  and  cable.  £I,bl6;  unenumerated,  £238.  5yrfnfy.- Telegraph  material,  £1,500  : 
unenumerated,  £1,917.  Wellington:  Unenumerated, £141.  Brisbane:  Wire  and  cable, 
£25:  elec.  machinery,  £61;  unenumerated,  £117.  Dunedin :  Unenumerated,  £76. 
Lyttelton:  Elec.  machinery,  £61 ;  unenumerated.  £138.  FremarUe :  Unenumerated, £261. 
Adelaide:  Elec.  machinery,  £1.696;  wireand  cable,  £506;  unenumerated, £53.  Hobart: 
Elec.  machinery,  £164;  unenumerated,  £74.  Afewcos^/e.-  Elec.  machinery.  £793.  Wan- 
ganui :  Unenumerated,  £90.  Inuercargill:  Elec.  machinery,  £95;  unenumerated,'£139. 
Townsvilte:  Unenumerated,  £15. 

Africa. — Durban:  Wire  and  cable,  £293;  telegraph  material.  £12 ;  unenumerated, 
£675.  Port  Blizabeth  :  Elec.  machinery,  £61 ;  unenumerated ,  £340.  Cape  Town  :  Eiec. 
machinery,  £19  :  unenumerated,  £657.  Beira:  Elec.  wire  and  cable,  £47  ;  unenumer- 
ated, £27.  EasI  London:  Elec.  machinery,  £240;  unenumerated,  £659.  Zanzibar: 
Unenumerated,  £32. 

Egypt.— /Irfcn.-  Elec.  machinery.  £125.  Port  Sudan:  Elec.  machinery,  £19;  wire 
and  cable,  £112;  unenumerated.  £58. 

Russia. — Archangel:  Wiie  and  cable,  £130  ;  unenumerated,  £189.  Petrograd:  Wire 
and  cable,  £1,505. 

Gibraltar. — Eiec.  machinery,  £385. 
Spain. — Bilbao:  Unenumerated,  £53. 

South  and  Central  America. — Buenos  Ayres:  Elec.  machinery.  £480;  wire  and 
cable,  £131 ;  unenumerated.  £2,643.    Rio  de  Janeiro:  Unenumerated,  £219.    Rosario: 
Unenumerated.  £64.    Santos:  Unenumerated,  £259.     Guayaquil:  Unenumerated,  £32. 
Pernambucc:  Telegraph  material,  £259;  unenumerated.  £453. 
Holland.— ylmsrerrfam  .•   Wire  and  cable.  £3,009. 
IhPMi.^Yokohama:  Unenumerated.  £45.    Kobe:  Unenumerated,  £32. 
China. — Shanghai :  Unenumerated,  £147. 

India,  Ceylon,  Indo-China  and  Straits  Settlements. — Bombay :  Elec.  machinery, 
£1.190;  wireand  cable,  £99;  unenumerated,  £410.  Calcutta:  Wireand  cable,  £373  ; 
elec.  machinery,  £128;  unenumerated.  £307.  Colombo:  Telegraph  material,  £249; 
unenumerated,  £100.  Madras:  Unenumerated,  £311.  Singapore:  Elec.  machinery, 
£82  ;  wire  and  cable,  £M ;  unenumerated,  £412.  /Ca^acA/.*  Unenumerated,  £41.  Soura- 
baya:  Wire  and  cable.  £553.  Penang:  Elec.  machinery,  £221:  unenumerated,  £307. 
Port  Swetlenham:  Unenumerated,  £436.  Kilindini ;  Elec.  machinery,  £90;  unenu- 
merated. £121.    Rangoon:  Unenumerated,  £98. 

France.— /"am .■  Unenumerated,  £23.  Dieppe:  Elec.  machinery,  £198;  unenu- 
merated, £133.    Bordeaux:  Unenumerated,  £35. 

SvfEDEtt. --Stockholm :    Elec.  machinery,  £29;    telegraph    material,  £117;  wire  and 
cables,  £103. 
Malta. --Unenumerated,  £160. 

FOREIGN  GOODS  (duty  paid  and  free). 

Dieppe:  Unenumer.ated.  £97.  Cape  Town:  Unenumerated,  £445.  Sydney:  Un- 
enumerated, £122.  Turin:  Unenumerated,  £325.  Amsterdam:  Unenumerated,  £262. 
Hongkong:  Unenumerated.  £245.  Perth:  Unenumerated,  £66.  Port  Elizabeth :  Un- 
enumer.'tted.  £20.    Stockholm:  Unenumerated,  £85. 

FOREIGN  FREE  GOODS,  entered  in  transit  on  through  Bills  of  Lading. 

Perth:   Unenumerated,  £258. 

Note. — The  large  number  of  items  in  these  official  returns  under  the 
misleading  heading  "  unenumerated  "  relate  to  what  is  described  as 
"  electrical  goods  "  and  "  electrical  materials." 


LEGAL  INTELLIGENCE. 

((  niicluili il  from  p.  6!)fJ). 

AI!oa  Burgh  v.  Alloa  Theatre  Co. 

In  the  Alloa  Siieritf  Oiurt  recently  an  interesting  decision  was  given 
in  a  case  whicli  raised  i)w  question  as  to  what  is  "  power  supply."  Pur- 
suers sued  defendants  for  the  recovery  of  money  for  electricity  supplied 
and  which  they  as.Kertcd  was  consumed  for  lighting.  Defenders  pli  lulrd 
that,  as  t  lie  electrical  energy  was  sujiplied  for  a  motor  generator  set,  and 
although  the  liiial  purpose  of  the  supply  was  lighting,  yet  as  the  imme. 
diate  consuiii|)tion  took  jilace  in  a  motor  they  wire  entitled  to  power 
rates.  .Much  evidence  was  given  and  the  lieariiig  oiciipjcd  three  sittings. 
(Jn  the  last  occasion  Mr.  J.  K.  Sayers  said  that  the  reduction  of  tll(^ 
pressiiri'  iiy  the  motor  generator  was  merely  for  economy  and  hitherto 
simihir  supply  in  other  towns  had  Ix'cn  given  at  lighling  rates.  The 
diflerenliaj  rates  for  power  and  lighting  were  based  on  cost  of  generation, 
which  was  again  governed  by  long-hour  consumption  for  ]>ower  and 
short. hour  eoiiHumption  for  light.  A  genuine  motor  was  supplied  with 
electrical  inergy  at  one  end  to  produce  rotary  motion  for  driving 
machinc-B.  shaft  iiig.  &e.  ;  but  a  pressure  transformer  was  dilTerent.  The 
wholi!  (if  the  electric  current  registered  at  defendant's  I'aviiion  wa.s  con- 
sumed by  th<-  motor  and  the  motor  was  used  for  driving  a  dvnamo.  The 
dynamo  |.r..du(iil  current  ol  <iO  volt.s— quite  a  different  voltage  from  the 
current    supplied    by   the  (V.r(K)ration  ;     but   the   current   used   for   the 

\i°"'m  "!"'''  ""''  '"'  ""I'l'li'-'l  witluuit  the  Corporation  curn^nt. 

Mr.  N.  I'ATos  said  that  thu  current  produced  by  the  motor  generator 


was  not  what  the  Corporation  supplied.  It  was  whoUy  generated  on  the 
premises  by  the  generator,  and  was  not  simply  the  Corporation  current 
altered.  The  current  from  the  Corporation  entered  the  motor  and  left 
it  again,  going  back  to  the  Corporation's  main.  That  current  drove  the 
dynamo.  The  current  used  by  the  motor  was  whoUy  consumed  by  it. 
None  of  the  current  passing  through  the  440-volt  meter  could  be  used  for 
lighting. 

Mr.  TnoMSOS  (for  pursuers),  after  further  evidence,  addressed  his 
Lordship  and  contended  that  even  though  defendere  were  entitled  to 
power  rate,  the  Corporation  were  entitled  to  make  their  own  charges  so 
long  as  they  did  not  exceed  the  maximum  rate  laid  down  in  the  Pro- 
visional Order. 

The  SuERiFF,  without  calling  upon  defenders,  decided  in  their  favour, 
with  expenses  against  tlie  Corporation.  Both  expert  witnesses,  he 
decided,  were  clear  in  stating  tiiat  the  energy  was  supplied  by  the  Cor- 
poration to  drive  the  motor,  and  tliere  the  supply  ceased.  The  rate  to' 
be  charged  should  be  the  power  rate.  If  the  burgh  had  chosen  to  say 
that  one  kind  of  motor  was  to  be  cliarged  at  a  different  rate  from  another, 
that  might  have  entered  into  this  iliscussion. 


Membership  of  Institution  of  Civil  Engineers. 

The  Court  of  Appeal  (the  Master  of  the  Rolls  and  Lords  .Justices  Pick- 
ford  and  Warrington)  allowed  an  appeal  by  Mr.  J.  S.  E.  de  Vesian  against 
a  decision  by  Mr.  Justice  Neville  that  the  Institution  of  Civil  Engineers 
were  within  tlieir  rights  in  erasing  appellant's  name  from  their  register 
and  in  declaring  him  to  be  no  longer  a  member  of  the  Institution. 

It  was  stated  that  the  appellant  Ijecame  a  director  of  L.  G.  Mouchel  & 
Partners  (Ltd.),  and  that  the  company  issued  an  advertisement  which 
the  Institution  claimed  was  at  variance  with  their  rules  as  to  profes- 
sional conduct. 

The  JI.iSTER  OF  THE  Roi.LS  said  the  appellant  was  only  asking  now  for 
an  injunction  until  the  trial  of  the  action.  There  were  points  of  difli- 
culty  and  of  some  importance  in  the  case,  and  it  was  more  satisfactory 
that  a  decision  on  these  should  be  reserved  until  the  trial.  An  injunction 
until  the  trial  of  the  action  would  not  hurt  defendants  and  would  prevent 
]jlaintiff  from  being  in  any  way  injured  pending  a  final  decision.  Thu 
Court  would,  therefore  grant  an  injunction  until  the  trial. 

Lords  Justices  Pickford  and  W.\rkin"gton  concurred. 


Lamp  Packing  Patent. 

In  the  Court  of  Session,  Edinburgh,  last  week,  before  Lord  Ormidale. 
Ale.K.  A.  Brown,  box  manufacturer,  and  the  Economic  Packing  Co.  ( Ltd.), 
of  (ilasgow,  sued  W.  C.  "S'uille  &  Co.  (Ltd.),  electrical  supplies  dealers, 
(ilasgow,  for  interdict  prohibiting  respondents  from  infringing  a  patent 
obtained  by  complainers  for  improvements  in  and  in  connection  with 
packing  and  testing  incandescent  electric  lamps.  The  patent  was  issued 
in  1911,  and  it  was  stated  that  comi)b.iners'  eases,  while  affording  pro- 
tection to  electric  bulbs,  allowed  for  their  inspection  and  testing  in  the 
cases,  and  that  the  cases  fixed  the  lamps  inside  so  as  to  prevent  damage 
in  transit.  Respondents  alleged  anticipation  by  prior  publication  and 
use.  and  also  that  the  patent  contained  no  patentable  matter  and  suffered 
from  want  of  utility. 

It  was  announced  in  Court  that  complainers  had  abandoned  the  action 
and  paid  respondents'  expenses,  and  accordingly  his  lordship  dismissed 
the  action. 


Electrical    &     Industrial     Investment    Co.    (Ltd.)— I"  tl«" 

Chancery  Division  Mr.  .Tustice  Vouiiger  on  Tuesday  sanctioned  a  reduc- 
tion of  the  capital  of  this  company  in  accordance  witli  resolutions  passed 
by  the  various  classes  of  shareholders. 


PARLIAMENTARY  INTELLIGENCE. 


Electric  Lighting  Provisional  Orders  (No.  4)  Bill,     This  Bill. 

which  trial,  s  to  llanonalr  (  Kxic  iisi.,n).  Keighlcy  ( Kxtcnsion)  and 
■N'stradgvnlais,  was  amcMdid  b\  ,i  IIhum-  ii(  Lords  Coinniittce  on  Thursday 
last,  and  (  he  Committee's  rcpiiil  was  received  and  agreed  to  in  the  House 
on  Tiasilay. 

Electric  Lighting  Provisional  Orders  (No.  2)  Bill-  -This  Hill. 

whii-h  relates  to  Tenby.also  passed  through  Committee  in  the  Hous.'  of 
Lords  on  Tuesday. 

London  Oounty  Council  (Tramways  and  Improvements)  Bill. 

A  II. ins.-  ..f  l,..nlsC.MHiMilli-.-  has  ivfus.'.l  san.'tiou  t..  tin-  sriicrni'  fi.r  the 
pr.ip..s,-.l  (raiiiHav  in  Mansi'll  si  i,,.|  In.rn  Al.lgatc  t..  T..».r  Hill.  This 
ieviT.H.'s  th.'  il.'cisioii  .if  a  II. Ills,-  ,,r  (■,,Miiii..iis  Coniiiiille.'.  The  scheme 
has  now  lieeii  rejected  by  I'ai  ham.  iilaiy  ( '..iiMiiiltees  f.inr  tones. 

London  Electric  Railway  Companies'  Facilities  Bill.   -This 

Hill  was  i.a.l  a  thir.l  time  aii.l  pass.-.l  in  111.'  1 1. .use  of  l,.ails.m  Tiii'sday. 

Harrogate  Provisional  Order  Confirmation   Bill,    This  Bill, 

which   lonlirins  a   Hoard   of  Trailo   provisional  electric   lighting  order        (^ 
granted  to  the  Corporation  of  Harrogate  for  parts  of  Knaa-shorough  and  I 
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Pateley  Bridge  rural  districts,  was  passed  bj-  a  Select  Committee  of  the 
House  of  Lords  lost  week. 

Plymouth  Corporation  Bill. — The  Local  Legislation  Committee 
of  tl«'  l^inusf  of  ('(.iiiiTii>ii-i  passed  this  Bill  last  week.  In  regard  to  the 
eh-itiioity  s\ip|ily  iindiTtakintr.  a  new  clause  was  inserted,  enabling  the 
surplus  profits  to  Ije  applied  (if  need  be)  to  the  improvement  and  exten- 
sion of  the  works. 


Unopposed  Measures. — The  House  of  I^ards  Committee  on  Un- 
opposed .Mi-asun  s  passed  the  following  Bills  (which  have  all  passed  the 
House  of  Coriii.i.iMsl  last  week  :— 

Lincoln  (ciriioratiun  Bill,  and  provisional  order  Bills,  including 
Haworth  Electric  Lighting,  .Skipton  Electric  Lighting,  the  Hessle  (Hull) 
Electric  Lighting,  Harrogate  Electric  Lighting,  Keighley  Electric  Light- 
ing and  \Vath-U])on-Dearne,  Bolton-upon-Dearne  and  Thurnscoo  .Joint 
Electric  Lighting. 

Dunfermline  and  District  Tramways  Extension  Order  Cou- 

flrmation  Bill. — This  Bill  was  read  a  third  time  and  passed  in  the 
House  of  Lords  on  Thursday  last. 

Koyal  Assent. — (^"  •Tuly  L5  Royal  Assent  was  read  to  the  Aberdare 
Council  and  Rotherhaui  Corporation  Acts. 

Loans  to  Local  Authorities. — In  the  House  of  Commonson  Tuesday 
in  Committee  on  the  Public  Works  Loans  Bills,  Sir  F.  Banbuey  objected 
to  the  powers  given  to  the  National  Debt  Commissioners  to  issue  loans  to 
local  authorities  to  the  amount  of  £4.000,000,  and  moved  to  reduce  the 
figure  to  £2,000,000. 

Mr.  Montagu  pointed  out  that  the  present  commitments  of  the  local 
authorities  amounted  to  £2,2.55,000.  and  he  was  prepared  to  reduce  the 
amount  stated  in  the  Bill  by  one  million  pounds. 

Sir  F.  Banbury's  amendment  was  defeated  by  56  votes  to  10  and  .Mr. 
Montagu's  proposal  to  reduce  the  sum  to  £3,000,000  was  agreed  to. 


II 

ELECTRICITY  SUPPLY. 


BUSINESS  NOTICES. 

Edwd.  H.  Birch  r.nd  John  HaiTis,  clec';rical  engineers,  &e.,  Prinoe's- 
slrcet  and  Coton-ror.d,  Xuneaton,  liave  dissolved  partnership.  Debts 
by  Mr.  Birch,  wlio  continues  the  bnsuieos. 

Walter  Edwd.  King  and  Wni.  B.  Rober.son-Garlick  (trading  as 
W.  Edward  King),  electrical  engineers  and  contractors,  82,  Lamb's 
Conduit-street,  London,  W.C.  have  dissolved  i^artnership.  Del);;; 
"^Y  Mr.  King,  who  eontinm  :■■. 

H."  K.  Lewis's  Technical  Library.— Electrical  men  will  be 
interested  in  the  announcement  that  the  well-known  busine.s.s  of 
technical  publishers  and  booksellers,  founded  in  1844  by  Mr.  Henrv 
King  Lewis,  has  been  converted  into  a  jirivat-e  limited  liability  com- 
pany (H.  K.  Lewis  &  Co.,  Ltd.).  Messrs.  E.  J.  Soworby,'H.  L. 
Jackson,  J.  E.  Simpson  and  R.  H.  Smith,  who  have  been  responsible 
for  the  conduct  of  the  bushicss  in  the  past,  have  been  appointed 
governing  directors,  so  no  alterc,;ion  in  the  proprietorship,  nianai'o- 
mcnt  or  cDndiiet  of  the  business  will  arise  frviin  the  change. 

Manganesite. — Messrs.  .John  Hudson  &  Co.'a  Successors,  of  4- 
Victoria  Warehouses,  Mansell-street,  London,  E.,  write  us  as  follow.;  : 
"  To  dispel  any  niisa])prepension,  we  shall  be  glad  if  you  would  state 
that  since  September  last  we  have  sent  out  no  manganesite  except 
that  made  at  (Uir  works  in  London.  Our  firm  is  an  entirely  Britisli 
firm,  the  pro))rietors  of  which  are  the  registered  owrers  of  man- 
ganesite. 

Plant  Wanted.— The  Xorthampton  Electric  Light  &  Power  Co., 
Bridge-slreet,  .Northampton,  want  for  iminedia,;e  delivery  a  .500  kw. 
to  7.")0  kw.  Ihrie-phase  turbo-generator,  50  cycles,  0,000  volts 
through  step  up  t raiHsformer. 

Plant  for  Sale.— The  Macintosh  Cable  Co.  (Ltd.)  advertise  for  a 
motor-generator. 


BANKRUPTCIES,  LIQUIDATIONS,  &c. 

.VppliiMliori  fordi;;rb;ir_'i-  of  Vrriion  C.  Coblj,  elec.  .•ii;;iti(ir  (trading 
with  W.  Longdon  as  Longdon  &  Cobb),  at  101a,  Derby-road,  Xoi- 
tingham,  will  be  h(!ard  at  the  (.'ourt  House,  Nottingham,  on  Aug.  li). 

Claims  against  Consolidated  Diesel  P^nginc  Maniifaeturers  (Ltd.) 
are  to  l)e  sent  to  Sir  W.  B,  Peat,  11,  Ironmonger-lane,  Londo.-;,  E.C.. 
by  .luly  29. 

Mr.  P.  S.  Booth,  2,  Bi.xlcth-sLreet,  Liverpool,  ha«  been  up|ioin(ed 
(nistee  in  thc^  bankruptcy  of  John  Boult  and  John  Hugh  Boll 
(trading  a.s  John  Boult),  electricians,  ."J,  (JroHvenorstrect,  Chester. 

A  meeting  to  receive  an  account  of  the  windiiigup  of  tin-  Kleel 
wood  &  DLslriet  Electric  Light  &  Power  Synd.  (Ltd.)  (in  vol.  li.,.) 
will  be  held  at  the  office  of  Mi-n»n:  Co-ih,  Stone  &  Co.,  i)0.  (V.niion- 
street,  London,  E.C.,  on  Aug.  <J. 


mtpii 


EXTENSIONS. 

Barnsley.— An  inquiry  was  held  last  Meek  into  the  a])plication  of 
the  Corporation  for  .sanction  to  borrow  money  for  extensions  of  the 
ger prating  pU-nt  and  mains. 

The  original  application  was  for  power  to  borrow  £21,850,  but  the 
amount  was  reduced  to  £15.073  by  the  postponement  of  certain  work. 

Mr.  W.  P.  Donald  (town  clerk)  explained  that  the  scheme  was  origi- 
nally postponed  owing  to  the  outbreak  of  war,  but  the  increased  demand 
last  winter  rendered  the  application  imperative.  The  Corporation  had 
now  a  large  number  of  applications  for  supplies  of  power,  which  could  not 
be  delayed.  The  Corporation  were  now  only  able  to  give  one-quarter 
of  the  power  required  by  the  munitions  factory  which  was  being  estab- 
hshed  in  the  town.  The  L.G.  Board  had  aiithorised  preparations  to 
supply  the  munitions  factory.  The  original  proposal  had  been  reduced 
to  the  absolute  minimum. 

After  hearing  evidence,  the  L.G.  Board  inspector  (Mr.  H.  S.  BiDWKi.r.) 
said  he  would  report  as  early  as  possible. 

Mr.  E.  S.  Baynor,  electrical  engineer  of  Doncaster  Corporation  (on 
behalf  of  Mr.  E.  A.  Barker,  borough  electrical  engineer,  who  is  serving  at 
the  front)  supplied  technical  details,  and  said  tenders  had  been  obtained. 

Bridlington. — An  inquiry  was  held  last  week  into  the  ai)plica:ion 
of  (he  Corporation  for  sane  ion  to  a  loan  for  a  refuse  destructor  in 
eoiuMcticn  with  the  electricitv  works. 

It  was  stated  that  a  tender  for  a  Horsfall  type  destructor,  including 
building  work,  had  been  accepted  provisionally  at  £6,332,  and  that  the 
destructor  would  practically  eliminate  the  emission  of  black  smoke  from 
the  electricity  works,  and  would  save  £846  a  year  in  dialing  with  the 
refuse. 

After  hearing  some  opposition  to  the  proposed  sit?,  th 
adjourned. 

Dunfermline.— The  Fife  Eleclric  Power  Co.  propose  to  extend 
their  sum  ly  to  ILIbeath  by  means  of  overhead  wires. 

The  J)istrict  Pul)lic  Health  Committee  have  been  asked  to  report  upon 
a  ])roi)osal  to  give  a  supply  of  current  for  street  lighting,  the  lamps  to  be 
hung  on  the  existing  j)oles.  The  supply  main  will  be  run  from  the  works 
at  Townhill  to  Touch.  The  company  had  also  been  authorised  to  open 
the  roads  for  the  laying  of  electric  cables  in  the  village  of  Kelty. 

St.  Pancras  (London).  The  .loint  Finance  and  Elect rieily  Coni- 
mittcts  recotnniend  the  Coimcil  to  postpone  until  aftir  the  war  the 
second  lialf  of  the  boiler  contract  and  the  remainder  of  the  extension 
f.chenie,  reprrsenting  estinialcd  po.stponcd  expenditure  of  £25,053, 

The  contractors  for  the  four  boilers  on  order  (the  British  Niclausse 
Boiler  Co.)  agree  to  the  postponement  .so  far  as  concerns  the  third  and 
fourth  boileri,  on  condition  that  the  Council  will  pay  any  extra  cost 
mvolved  by  the  jiostponemcnt,  on  accoimt  of  labour,  raw  inaierial,  &c., 
that  a.substantial  payment  be  made  on  account  of  work  already  executed, 
&e.  The  company  state  that  an  immediate  cash  payment  on  account 
of  the  contract  is  necessaiy  for  reasons  which  relate  tci  war  work  carried 
out  l)y  them.  They  ask  for  £(),(I00.  The  Joint  Committees  agree  that 
the  firm  should  receive  a  paynuMit  on  account,  but  camiot  nxonimend 
payment  except  for  work  actually  delivered. 

The  Electricity  Committee  recinnmend  that  arrangements  be  made  for 
the  installation  of  two  of  the  boilers  at  the  earliest  possible  date  and  that 
the  boiler  house  extension,  coal  bunker,  temporary  coal  conveyor  and 
lift  installation  (which  is  estimated  to  cost  £13,000)  be  put  in  hand  forth, 
with. 

GENERAL 
Accrlngton.— Private  Fr;ink   Murki.  an  empioyd  of  the  Corpora- 
lion's  electricity  department,  lii;s  been  awarded  the  D.C.M.   "for 
repairing  a  telephone  wire  under  shell  tire." 

Bermondsey  (London).— The  electrical  engineer  (Mr.  W.  E.  J. 
lleeM;:n)  dots  not  consider  it  neeccary  to  enter  into  a  contract  for 
Mi.d.  JMdiciJors. 

The  (  ouiieil  are  recommended  to  incroaso  their  charges  for  electrical 
energy  l.y  10  per  cent. 

Church  Stretton.— The  Finance  Committee  of  the  Connijl  have 
b.  en  :iski  d  to  report  upon  the  proposed  application  of  the  Cliurcli 
Stretton  Eieelrie  Supply  Co.  for  a,  provisional  electric  lighling  order. 

Consett.  -At  the  recent  meeting  of  the  Urban  Council,  Mr.  .1. 
Jom-s.  J.P.,  annoinuid  thai  the  negotiations  with  th<'  Cl.v<lanil  &, 
Durham  Comity  Kle.Mrie  Power  Co.  had  been  eonipleti.l.  and  he 
thought  the  i.ublic  ought  to  know  that  the  .street  liglitiiig  wouM  not, 
<osl  the  ra!"[)ayers  a  penny  piece  for  the  next  15  year.s.  Hitherto 
the  Council  had  paid  £800  a  year  for  t  hut  purpo.se. 

Donaghadee.  The  Hoard  of  'rra<U>  have  agreed  to  defer  the  revo- 
(  ..'ion  of  I  lie  rliclric  lighling  <irder  for  a  year  from  .August  next. 

Ellesmere  Port.  The  Board  of  'Jrude  have  defern<I  the  .(uestioM 
•  if  the  revociilion  of  the  |)roviitional  elec'.rie  lighting  order  for  12 
ninnllis  from  Aug.  15, 


600 


THE  ELECTRICIAN,  JULY  23,  1915. 


Extra  Payments  to  Contractors. — Camberwell  (London)  Council 
recently  ask(?(I  the  L.tl.  Board  for  sanction  to  pay  certain  contractors 
extra  amounts  o^in:;  to  the  abnormal  conditions  created  by  the  war. 
The  Board  replied  that  any  such  payment  in  excess  of  the  amount  due 
under  a  contract  should  lie  considered  by  the  public  auditor  at  the  audit, 
as  in  the  case  of  other  payments  for  goods  supplied  or  for  work  done. 
The  Board  decUned  to  sanction  payments  of  the  kind  before  the  audit, 
so  as  to  prevent  them  beiug  withdrawn  from  the  auditor's  review.  Cam- 
berwell Coiincil  have,  therefore,  decided  to  make  certain  extra  payments 
to  their  contractors,  the  latter  giving  an  undertaking  that  if  the  auditor 
declines  to  sanction  the  extra  amount  they  will  refund  it. 

Harrow. — If  the  Council  are  desirous  of  purchasing  the  under- 
taking of  the  Harrow  Electric  Lighting  Co.  at  the  expiration  of  21 
years  from  date  of  the  deed  of  transfer,  12  months'  notice  has  to  be 
given  before  Oct.  14  next.  The  Council  has  agreed  that  under 
existing  conditions  no  action  be  taken  in  the  matter. 

Ilford. — The  Electricity  Committee  have  quoted  the  Fuller  Accu- 
mulator Co,  the  following  terms  for  supply  of  energy  to  their  pro- 
posed new  works  : — 

£1  per  kilowatt  per  quarter,  plus  0-5d.  per  unit  with  coal  at  15s.  per 
ton,  with  an  increase  or  decrease  of  00.5d.  per  vmit  for  each  increase  or 
decrease  of  Is.  3d.  per  ton.  with  a  maximum  of  Id.  per  unit  for  a  minimum 
consumption  of  10,000  units  per  quarter. 

Islington  (London). — The  Council  has  decided  to  take  up  a  loan  of 
£2(1.910  for  ehctiicity  and  paving  purposes. 

In  reply  to  Mr.  Copeland  Mr.  Albert  Gay  (borough  electrical  engineer) 
said  it  was  af  act  that  an  employee  in  the  elect  ric  lighting  department  asked 
for  permission  to  enUst,  and  was  refused  unless  a  man  could  be  found  to 
fill  his  place.  The  man  or  a  suitable  substitute  was  necessary  to  main- 
tain the  public  supply,  and  a  suitable  substitute  coidd  not  be  found. 
Thirty-six  men  had  joined  the  colours  from  the  electricity  department. 
A  list  containing  the  names  of  employees  who  should  not  be  accepted  for 
enlistment  on  account  of  the  difficulty  of  obtaining  men  to  fill  their  places 
was  sent  to  the  Rcc-uiting  Office.  Mr.  Tennant,  in  the  House  of 
Commons,  on  April  27  stated  that  "  Recently  officers  have  instructions 
not  to  enlist  skilled  employees  of  electrical  services  without  the  sanction 
of  their  employers."  ' 

Keighley. — Last  week  the  Council  accepted  tenders  for  additional 
generating  ])Iant  and  authorised  exi>?nditiu-c  of  £18,900  for  tflc 
generating  ]ilant.  foundations,  ])iping.  &c. 

The  chairman  of  the  ICIcctrieity  Committee  (Mr.  Whitehead)  explained 
that  more  plant  was  needed  to  meet  the  req<iii'(^ments  of  consumers. 
Most  <tf  their  power  consumers  were  engaged  on  the  pr()duction  of  some 
kind  of  war  material,  and  it  was  very  im})ortant  that  the  department 
should  put  itself  in  a  position  to  tneet  all  their  demands.  They  would 
get  delivery  of  the  new  machinery  before  mid- winter,  because  it  had 
been  put  in  hand  for  Salford,  and  when  three-quarters  finished  certain 
circumstances  ha<l  arisen  which  had  enabled  the  makers  to  offer  it  else- 
where. By  the  system  of  deferred  payment  they  hoped  to  arrange  for 
the  committee  expected  to  be  a,ble  to  meet  the  obligations  of  the  new 
expenditure  out  of  revenue  without  coming  on  to  the  rates  for  any  con- 
tribution. 

Lynn. — Tlie  Council  have  decided  to  increase  their  charges  for 
elect rieal  energy  for  lighting  from  4d.  to  4id.  per  unit  and  for  power 
by  r>  per  cent. 

Malvern. — A  sub-committee  of  the  Finance  Committee  has  been 
appointed  to  report  on  the  best  method  of  drawing  a  commercial 
balance-sheet  of  the  gas  and  electricity  undertakings,  with  power  to 
consult  auditors  who  specialise  in  such  work. 

Queensbury.— The  Electrical  Distribution  of  Yorkshire  has  noti- 
fied thi-  Council  tliat  it  intends  to  apply  for  a  |)rovisional  electric 
lighting  order,  and  at  an  early  meeting  of  the  Cotuieil  the  engineer 
(.Mr.  W.  U.  VVoodhouse)  in  to  attend  in  order  to  explain  the  company's 
jiropo.sals.  ifK/    .      •    )) 

Swansea.— Owing  to  the  high  price  of  coal  &c..  llie  charge  for 
elec(rie  etinent  to  private  consumers  has  been  increased  by  10  per 
cent. 

Tunbridge  Wells.— A  »iieci»l  report  by  the  Hoard  of  Trade  (iinde 
see.  I  of  till'  I'.lictric  Lighting  Act.  1888)  has  been  issued  on  the 
Tunbriilg"  Wells  El.ctric  Lighting  (ICxIension)  Onh'r  of  11)15. 

The  Tunbridge  WcIIh  Corporation  applied  for  a  jirovisionnl  order  to 
i^^ilend  (heir  area  of  supply  under  the  Tunliriilge  Wells  Kleetric  Lighting 
Oriler  (1H!(I)  so  a.t  to  include  the  I'riian  District  of  Soulhborough  anil 
parts  ofeerlnin  parishes  in  the  rural  distrie^s  of  Tonhridge  and  Seven- 
oaks  and  part  of  the  Parish  of  Krant  in  the  rural  district  of  Ticehurst. 
The  Corporntion  obtained  the  consent  of  Soiithborough  Council  to  the 
application,  l)Ut  failed  to  obtain  the  consents  of  the  three  rural  district 
'ouncils.  They  deeldi-d  to  withdraw  the  application  in  so  far  as  it 
relnteil  1o  Sevenonks,  anil  requcHted  the  Hoard  of  Trade  to  disiiensc  with 
the  consints  of  the  T<Md>ridpe  and  Tieehurst  HurnI  Councils.  As  the 
Cor])nrnlion  had  not  provided  in  the  ilraft  order  for  carrving  luit  any 
.oinpulsoiv  wi>rl<s  in  TieehurBt,  the  Boaril  did  not  consider  that  they 
v,n»\i\  !»■  jimlitiicl  ill  ilJHiK'nsing  with  the  eonsent  of  the  Ticehurst  Council, 
iihd  Ih-y  nieoidiiigly  decided  not  to  ineluile  anv  purl  of  that  district  in 
the  urea  of  wipply.  Ah  regnrilB  the  Rural  District  of  Tonhridge,  the 
i.orporBtion  arc  bupplving  electricity  to  a  certain  number  of  premises  in 


the  Rural  District  vmder  orders  made  by  the  Board  imder  sec.  6  of  the 
Electric  Lighting  Act,  1909.  Last  year  the  Board  of  Trade  informed 
the  Corporation  that  if  they  were  desirous  of  supplying  further  premises 
outside  their  authorised  area  of  sup])ly  they  should  apply  for  a  provisional 
order  to  extend  that  area,  Tonbridge  Rural  Council  lodged  objections 
to  the  application,  but  they  subsequently  informed  the  Board  that  they 
did  not  desire  to  persevere  with  their  objections.  Later  they  passed  a 
resolution  to  the  effect  that  they  declined  to  consent  to  the  granting  of 
the  order,  but  left  the  matter  in  the  hands  of  the  Board  of  Trade.  After 
careful  consideration  of  all  the  circumstances  of  the  case  the  Board 
decided  to  dispen.se  with  t)ie  consent  of  Tonbridge  Rm-al  Council  and  to 
gi-ant  the  order  in  respect  of  the  parts  of  the  Rural  District  applied  for,  in 
addition  to  the  Urban  District  of  Southborough. 

Wallasey. — The  Council  have  decided  not  to  proceed  further  with 
an  application  from  a  Seacombe  firm  of  manufacturers  for  a  supply 
of  current  for  power  purposes,  on  the  groimd  that  no  margin  would 
be  left  for  the  increasing  ntnnber  of  small  consumers. 

Walsall. — The  Electricity  Committee  recommend  that  no  change 
be  made  in  the  price  of  electric  current  for  private  lighting,  but  the 
discount  of  2J  per  cent,  allowed  for  payment  within  one  month  will 
be  withdrawn. 

Whitehaven. — At  the  CoimcU  meeting  last  week  Jlr.  Hinde  said 
it  had  been  decided  not  to  increase  the  charges  for  electricity. 

Wirksworth  (Derbyshire). — The  Council  recently  had  an  interview 
w  itli  Messrs.  Best  &  Learoyd  in  reference  to  a  scheme  for  eqmppmg 
electricity  supply  works  for  the  district. 

Mr.  Best  said  lie  and  Mr.  PuUen  (consulting  engineer)  had  joint  Iv 
carried  out  a  number  of  small  electric  lighting  schemes,  and  he  thought 
the  cost  of  a  supply  undertaking  for  Wirksworth  would  be  about  £2,000. 
A  private  company  would  lie  formed,  and  he  and  Mr.  Pullen  would  be 
prepared  to  take  their  remuneration  in  shares  of  the  company.  Over- 
head wires  would  be  used  and  t  he  Council  would  have  the  opt  ion  of  pur- 
chasing the  undertaking  after  a  sti])ulated  time.  It  was  arranged  that 
Mr.  Best  should  submit  a  draft  agreement  to  the  Clerk. 

LIGHTING,  POWER  &  HEATING  NOTES. 

Asylum  Lighting. — At  a  meetitig  of  the  Committee  of  Management 
of  the  Cav.ni  .md  Monaghan  Asylum  last  week  it  was  reported  that 
the  MoiulIi  111  (las  Co.  had  informed  the  Committee  that  the  price  of 
gas  Ii.mI  li" ii  I  lisnl  .'>d.  tier  l.tKiOtt.  smce  May  I. 

Thr  I'l  i:i;k  Nta(cd  that  there  was  no  binding  contract  with  the  company. 

Dr.  Cuxi.AN  said  no  committee  had  at  any  time  made  inquiries  as  to  the 
capital  cost  of  an  electric  lighting  installation. 

Mr.  FiSLAY  said  they  must  have  an  estimate  to  find  out  whether  ga.s 
is  cheaper  than  electric  light. 

It  was  agreed  that  the  R.M.S.  consult  with  Jlr.  Jlartin  (a  member  of 
the  gas  company)  as  to  the  price. 

Barnes. — The  Council  have  adopted  a  report  by  their  electrical 
engine!  r,  Jlr.  C,  S.  Davidson,  recommending  that  electric  cookers  be 
installed  in  the  workmen's  duellings  erected  by  the  Council. 

Occupiers  are  to  lie  charged  Id.  per  unit,  from  which  ]<1.  will  In-  di-- 
ducted  to  cover  the  Public  Health  Committt'e's  outlay.  Mr.  Davidson 
estimates  the  life  of  a  cooker  at  10  years  and  the  probable  consumption 
at  G24  units  per  cooker  per  annum.  It  is  proposed  to  commence  with 
about  a  dozen  cookers. 

Dock  Equipment. — At  a  recent  meeting  of  the  Jlei-sey  .Dock  and 
Harbour  Board  it  was  decided  to  erect  two  electric  discharging 
elevators  at  the  west  block  of  the  Waterloo  Grain  WarehoiLses,  at  an 
estimated  cost  of  £8,750. 

Tn  connection  with  the  extensive  imjirovements  now  Iieing  made  by 
the  I'ort  of  London  Authority  in  the  East  India  Docks,  a  powerful 
electric  pumping  plant,  has  been  installed  which  will  ensure  an  addi- 
tional 2  ft.  of  water,  making  the  minimum  depth  28  ft. 

Electric  Pumping.  -  Hytbe  Council  are  in  negotiation  with  I''olki  ■ 
stniii-  I'.lcedicity  Sii[)ply  Co.  for  the  sujiply  of  an  electrlc!dly-dri\i  ii 
piiiiipat  t  lie  Salt  wood  reservoir. 

Mr.T.  Ileskcth.  manager  of  the  company,  iiifornud  the  Council  that  the 
ecntril'iigal  pumps  available  in  Folkestone  were  not  suitable  to  that  ihiss 
of  work,  and  it  wouhl  Ik'  necessary  to  get  one  .s|Hicially  froiu  the  iiiiiiiii- 
facturers.  He  thought  prompt  delivery  could  be  secured  as  the  |iiimp 
was  reipiired  ehietly  in  ciiuneelion  with  the  water  siip|ily  to  the  camp. 
Ills  company  would  undertake  the  work  at  net  cost,  plus  10  (lercent..  and 
would  advance  the  money  for  the  installation  and  the  necessarj-  cable*, 
the  Council  paying  quarterly  instalments  of  the  principal  and  .'>  per  cent, 
per  annum  on  the  outstanding  cNpenditure,  current  Ixing supplied  by  the 
comiiany  at  1  Jd.  per  unit  to  |iuinp  40,000  gallons  of  water  per  day.  An 
an  alternative  the  eomimny  would  umlertake  to  pay  for  the'plant  them- 
.selves  and  pump  the  water  at  ;id.  jier  1,000  gallons,  with  a  ininimuiii  ol 
4t),000  gnllims  iierday.  upon  a  lOyear  contract.  The  JIayor  was  aiilho 
rised  to  accept  one  or  other  of  the  offers  if  the  company  would  demon 
strate  by  the  use  of  temporary  plant  that  a  40,000  gallons  daily  supply  i- 
available. 

Hammersmith  (London). — The  Finance  Committee  reconuiiend- 
lli.il  iiwiiig  to  the  nduction  in  street  lighting  £150  per  quarter  hi 
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allowed  off  the  accounts  of  the  electricity  department  for  street 
lighting.  Rs  from  and  including  the  December  qup.rtcr  last. 

ilr.  C.  H.  Thorpe,  engincer-in-charge,  has  resigned  his  appointment. 

The  Council  has  been  recommended  to  agree  to  an  arrangement  for  the 
supply  of  electricity  to  occupiers  of  premises  in  the  grounds  of  the 
Shepherd's  Bush  Exhibition  through  the  mains  and  apparatus  of  the 
exhibition  companj-,  in  consideration  of  the  Couneil  paying  the  company 
15  per  cent,  of  the  receipts  for  current  supplied  for  power  and  lighting  to 
occupiers  other  than  the  company,  and  12J  per  cent,  on  the  receipts  for 
current  supplied  for  cooking,  heating,  &c. 

Hendcn. — At  the  last  meeting  of  {he  Riu-al  Council  it  ivr.s  sta'.cd 
that  for  the  public  lighting  of  Puiner  a  tender  wa?  invited  from  the 
National  Electric  Construction  Co  ,  but  they  declined  to  tender,  as 
the  capitr-,1  -^xponditure  would  be  such  that  thi-ir  quotation  would  be 
very  high.     They  would,  however,  be  pleased  to  tender  after  the  war. 

Melbourne  (Derbyshire). — The  Parish  Council  have  renewed  the 
contract  with  the  local  electric  lighting  company  for  street  lighting. 

Southampton. — Electric  light  is  to  be  substituted  for  the  present 
gas  lighting  a*  the  St.  Marj''s  Police  Station. 

Southend-on-Sea. — Following  is  an  abstract  of  the  report  of  the 
Hiehways  (.'ommittee  to  the  Corporation  regardmg  the  contract  for 
puiurs  for  the  sewage  works  : — 

A  fracture  was  discovered  in  a  casting  of  the  first  pump  fixed,  and 
Owing  to  the  war  there  was  likely  to  be  considerable  delay  in  obtaining 
a  new  casting.  The  contractors  (Siemens  Bros.  Dynamo  Works)  agreed 
to  cancel  the  contract  so  far  as  the  second  pump  was  concerned  and  tlie 
Committee  recommended  this  course,  and  that  the  an-angement  be 
approved  whereby  the  contractors  will  pay  the  Corjioration  £400  in 
respect  of  the  exjiense  for  the  foundation  and  increased  prices  of  materials 
and  also  £3  per  week  in  resjiect  of  additional  fuel  consumed  ;  also  that 
authoritv  be  given  to  purchase  the  necessary  engine  and  pumps  at  a  cost 
not  exceeding  £1.000. 

Workmen's  Dwellings  Lighting. — At  the  last  meeting  of  Gilling- 
ham  Coimcil  the  electrical  engineer  (Mr.  A.  D.  Chalmers)  reported 
that  six  out  of  the  eight  occupiers  of  thi^  (Council's  model  dwellings 
in  Old  Brompton  had  agreed  to  take  electric  current  at  a  fixed  rate 
of  6d.  per  week,  payable  with  the  rent.  There  was  considerable 
opposition  on  account  of  the  lowness  of  the  charge,  but  it  was  de- 
cided to  make  the  experiment  for  12  months. 

TRACTION  NOTES. 

Birmingham. —The  Tramways  Committee  lutve  engaged  about  l'(I 
women  to  act  as  conductors  On  the  Persliore-road  route. 

A  letter  has  been  received  by  the  Committee  from  the  Tramwaymen's 
Union  stating  that  the  men  arc  v/illing  to  work  with  the  women  and  to 
render  them  every  possible  assistance. 

Bradford. — In  a  recent  interview  on  the  subject  of  wonien  con- 
ductor.', Mr.  C.  J.  Spencer  (manager  of  the  Corporation  tramways) 
said  the  gradients  in  Bradford  are  severe,  and  emergency  duties 
sometimes  devolve  upon  the  conductor.  Owing  to  the  element  of 
risk,  he  thought  the  employment  of  women  conductors  would  be  one 
of  the  last  expedients  resorted  to. 

Hull. — On  Friday  a  deputation  from  the  Trades  &  Labour  Council 
put  before  the  Hull  Tramways  Committee  the  tramwaymen's  views 
on  the  employment  of  women  on  the  cars. 

The  (ominittee  declined  to  enter  into  an  agreement,  but  expressed 
approval  of  the  proixised  clauses  providing  that  (I)  suitable  men  be 
employed  in  ])refcrcncc  to  women  ;  (2)  the  Committee  are  willing  to 
consider  applications  which  may  be  submitted  by  the  union  prior  to 
the  employment  of  women  ;  and  (3)  women  will  be  dispenseil  with 
when  tiie  war  come  to  an  end,  and  the  regular  employcci  (who  are  at  the 
war)  ari'  available. 

London  County  Council.'—Tramwai/men's  Conditions  of  Service. — 
At  yesterday's  Council  meeting  the  Highways  Committee  submitted 
tl'.e  ;igreement  (dated  .luly  9)  of  the  Traflic  Conciliation  Board  on 
applications  from  conductors  and  motormen  for  alterations  in  their 
conditions  of  labour.  The  requests  of  eni|)loyis  are  numbi'red  1  to 
10,  and  the  Hoard's  decLsions  are  given  In  italics  : — 

1.  Hate  tif  pay  to  1)0  increased  by  Is.  a  day.  2.  K.vtra  allowance  of 
2s.  tid.  a  day  to  be  granted  to  motormen  driving  trailer  cars.  3.  Over- 
time to  l)e  paid  for  at  the  rate  of  time  and  ahalf.  4.  Hours  of  labour 
to  be  reduced  to  eight  a  day.  5,  14  days'  annual  leave,  with  pay,  to 
bi!  granted— (.V(y<  i/rantM). 

<).  Payment  to  be  made  to  spare  men  for  showing  up — {Minimum  imge- 
(if  30».  a  wffkfor  xjiiirc  men  In  rfreipl  of  5».  a  dnij  to  br  liiijnd  on  iivclc  of  nix 
days.  Fur  nh/jirlny  up.  In/  infilrurtion,  un  the  /Htrnlh  day  u  xjmrc  miln  to  br. 
jiaid  U.  In  th-  rrml  of  in.rl:  not  hrln;/  nllulird  to  liiiii). 

7.  Kxtra  allowance  to  Ik!  made  to  men  transferred  from  the  depot  to 
which  they  ore  ordinarily  attached — {Any  rmpl'iy":  lemjxirarlly  Irann- 
ferred  to  unothrr  depot  antl  rrrtijiid  by  the  iniitr<:tor  in  rh'iryr  to  hair  nuffrrrd 
in  conttruenee.  in  to  In  /"/>/  l„/  ,/  <liiy  h,  r.../..,/  .,(  mrl,  ,l„ii  on  ulucli  lo  Ia 
to  traimferred). 


8.  Full  uniform  to  be  granted — (Not  granted). 

9.  Extra  allowance  of  Is.  a  day  to  be  granted  to  motormen  and  con- 
ductors while  training  other  men — (Temporary  arrange.mcnl  under  which 
motormen  and  conductors  are  paid  iid.  a  day  extra  while  engaged  in  training 
other  nun  to  l>e  continued). 

10.  The  period  of  spread-over  time  not  to  exceed  12  hours  a  day — 
(Not  granted). 

The  award  of  the  Court  of  Arlu: :  ,  :        !  .Tune  4,  191.')),  relating 

to  a  war  l)onus  payable  to  .nin!  iilnyes  in  the  electrical 

section  is  to  apply  to  employi  -  in  I  (,■  i  'ii.     By  this  award  the 

war  bonus  of  .3s.  per  week  or  (id.  jK-r  ilay  L'iviii  to  men  earning  less  than 
30s.  per  week  is  continued,  and  is  extended  to  men  earning  40s.  ])er  week 
and  under.  The  grant  is  payable  during  the  continuance  of  the  war,  but 
shall  not  extend  lieyond  three  j'cars.  It  comes  into  force  as  from  the  pay 
week  beginning  .lu'ly  22.  1915.  The  cost  will  ba  about  £30,200  for  the 
current  financial  vear,  and  £58,300  for  1916-17. 

The  Committee  recommended  that  tin-  a-ivriiieiit,  dated  July  9,  1915. 
of  the  Tratfic  (.'onciliation  Board,  nlaijnj  !■  ilir  conditions  of  labour  of 
motormen  and  conductors  be  appnivcil.  and  that  a  temporary  war  grant 
in  the  terms  set  out  above  be  made  to  the  grades  of  employes  in  the  traific 
section  of  the  tramways  department. 

TELEGRAPH  AND  TELEPHONE  NOTES. 

Argentine   Radiotelegraph   Regulations.— The    "  Review  of  the 

Kivcr  I'liii  "  stales  that  .owing  to  the  difficulties  created  by  the 
Kuropcan  w  ai-  of  procuring  materials,  t  he  period  allowed  by  the  Argen- 
tuic  Government  for  vessels  flyuig  the  Argentine  flag  to  be  equipped 
with  wireless  telegraph  installations  is  extended  to  May  1,  1916. 

Hull  Municipal  Telephone  Service. — The  Telephone  Committee 
are  holding  au  inquiry  into  the  alleged  unsatisfactory  working  of  the 
nninicipal  teleidione  system. 

On  Monday  llr.  Ft;sEY  stated  that  he  had  280  complaints  to  make. 

The  M.'\N.\CER  (Mr.  T.  Holme)  said  complaints  were  inse|)arable  from 
telephony.  People  were  changing  their  telephone  mnnbers  at  the  rate 
of  about  30  per  week.  They  had  lost  39  per  cent,  of  the  staff  when  the 
National  undertaking  was  purchased,  and  when  the  war  broke  out  the 
stall  was  fiuther  reduced  by  25  per  cent, 

illllllllllllllllllllllllllllllllllllllllllllllllllllllilllllllllli 

g  EMPIRE   NOTES.  1 
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Australasia.—  The  "  Australian  Mining  Standard  "  stales  that  Jb-. 
C  K.  Xorman.  the  new  chairman  of  the  Victorian  Railways  Com- 
missioners, has  been  appointed  for  four  years.  Mr.  W.  McClelland 
has  been  re.appointed  as  a  Commissioner  for  seven  years,  and  the  new 
Ctomraissioner,  Mr.  E.  B.  .lones,  is  also  appointetl  for  seven';\'ears. 

It  is  propn.sed  to  spend  a  further  £22,500  on  the  equipment  of  the 
Victorian  State  ship-buililing  yards  at  Williamstown.  The  largest  item 
of  the  new  plant,  for  which  tenders  have  been  called,  is  a  travelling  crane 
for  the  handling  of  heavy  loads.  In  addition  there  will  be  required 
various  machine  tools  and  a  new  generating  set  of  about  40  kw.  for 
supplying  electric  light  and  power  to  the  Naval  Depot  and  Harbour 
Trust  at  night. 

The  Mount  LycU  (Tasmania)  Mining  &  Railway  Co.  has  entered  into 
a  contract  to  supply  to  British  Insulated  &  Hclsby  Cables  (Ltd.)  2.50 
tons  of  electrolytic  copper  (E.S.A.  brand)  monthly. 

"  Tenders  "  (Melbourne  and  Sydney)  says  the  Te  Kuiti  (N.Z.)  elootrio 
supply  duplication  scheme  will  be  started  shortly.  The  estimated  expen- 
diture Ls  £4,000. 

A  company  has  been  formed  to  supply  Toora  and  Foster  (Victoria) 
with  i-lcctric  current  generated  by  hydro-powor.  Mr.  V.  J.  Crowley  is 
general  maiuiger  of  the  company. 

The  Hydro.eleelric  I'owvr  &  .Vlotallurgical  Co.  arc  entering  into  a  con- 
tract with  the  Tasnmniaii  (lovernment  for  a  bulk  supply  of  electric  power 
iti  their  proposed  works.  The  initial  quantity  of  power  required  will  1» 
:i,'M)  n.e.  at  80.(X)0  volts. 

Melbourne  Council  have  d(?cided  to  invite  tenders  for  1,381  meters  and 
75  ni.d.  indicators  required  during  the  nu.xt  12  months,  at  an  estimated 
cost  of  £2..50<). 

Electric  Cooking  Appliances  in  Australia.-  Recently  Messrs.  W.  (;. 

Watson  Si  Co.,  ol  Sydm  y,  received  an  order  for  the  supply  of  180 
eleetri(r  ranges  and  stoves  for  a  block  of  residential  flats  in  Hyde 
Park,  Sydney. 

The  value  of  the  order  is  about  £7C0,  and  it  is  staled  to  l)e  the  largest 
single  order  ever  placed  in  Australia  for  electric  cooking  appliances.  The 
stoves  and  ranges  were  manufaetured  iiy  the  llntpouil  Klcctrii-  Ibating 
Co.,  of  Ontario.  Canada.  The  complete  plant  is  large  cmiugh  to  cook  for 
1.170  )ierHoiis  at  one  time.  lOach  outfit  bakes,  boils,  roasts  and  frys, 
toutts,  poaeliis,  grills,  broils.  &c.  Everything  is  worked  on  the  single- 
imil  principle,  thus  enanling  each  unit  to  be  used  indepiMidcnlly  of  the 
otIierM.  Another  advontage  is  that  the  progress  of  cooking  may  be 
observed  through  fireproof  glass  let  In  on  the  iloors.  Both  the  upper  and 
lower  liri-s  are  controlled  by  three. heat  switches.  Messrs.  W.  (!.  Watson 
&  Co.  ( Ltd.)  are  agents  for  t  he  llotpoint  electric  beating  aj)pliances. 
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India. — "  Indian  Engineering  "  says  under  the  legis  of  Messrs. 
Killick,  Nixon  &  C"o.,  of  Bombaj-,  the  city  of  Ahmedabad,  which  is 
famous  for  its  cotton  and  flour  mills,  hrs  been  provided  with  a 
modern  elect  rieity  su[iply  undertaking. 

The  work  was  carried  out  by  Callender's  Cable  &  Construction  Co.. 
with  ilessrs.  Crompton  &  Co.  as  sub-contractors.  The  generating  plant 
includes  Crompton  djTiamos  and  Diesel  oil  engines.  The  municipality 
have  agreed  to  take  a  supply  of  current  for  street  lighting  for  15  years. 
The  rates  for  current  are  6  annas  ((id.)  per  unit  for  lighting  and  fans,  and 
2  annas  for  power.  A  considerable  demand  for  electricity  is  expected 
from  private  residences,  hospitals,  oil  mills.  &c. 

The  Great  Indian  Peninsula  Railway.  Co.  has  recently  carried  out  the 
electrification  of  their  goods  shed  and  yard  at  Wadi  Bunder,  and  it  is 
reported  that  a  great  saving  in  labour  and  material  has  resulted. 

Straits  Settlements. — Scnhor  Cieo.  d'Almeida,  Portuguese  Consul 
in  .Singr.poro,  says  in  a  communicr.tion  to  the  ""  Journal  of  the  Royal 
•Society  of  Arts,"  it  rejoices  the  heart  of  the  engineer  to  see  the 
measures  adopted  to  develop  Briiish  Malaya. 

Great  improvements  have  been  made  in  several  ports  and  the  road 
system  has  been  improved.  In  1013  111  ■  F.  Inated  Malay  States  im- 
ported machineni-  valued  at  £340.1 1::  •  I  12,200  over  I9I2),  and 
railway  and  tramway  materials  £:ii'  1  £233,248)  ;  telegraph 
and  telephone  materials  £67,753  u  :.HiO),  gas  and  electric 
Ughting  materials  £34,375  (increase  ilu.U'JU;.  Railway  and  telephone 
and  telegraph  material  came  almost  exclusively  from  England,  electrical 
machinery  came  from  the  United  Kingdom  to  the  vlaue  of  £5S,415 
(against  £32,160  in  I9I2)  and  from  Germany  £9,474  (against  £9,109), 
and  miscellaneous  machinery  from  U  K.  £127,763  (£81,753)  and  from 
Germany  £8,068  (£6,262j. 

FOREIGN   NOTES. 

Argentina.— The  ■  Review  of  the  Rivtr  Plate  "  ijays  a  decree  ha-. 
li(  cu  issiK  d  r.uthorising  the  operation  as  a  joint  stock  company  of  the 
Sociedad  EL-cirica  de  San  Carlos,  in  Bolivar. 

Negotiations  are  pending  for  the  installation  of  electricity  works  in 
Cnronel  Dorrego,  Colon  (Entre  Rios),  Suarcz,  Halsey,  Pellegrini,  Pintos 
and  Casilda. 

The  La  Plata  Cold  Storage  Co.  have  been  authorised  bv  the  Government 
to  construct  a  special  fireproof  department  for  electric  pumps. 

Senor  M.  S.  Romero  has  applied  to  the  Government  of  the  province  of 
Buenos  Ayres  for  permission  to  equip  an  electric  power  station  at  Punta 
Alta. 

The  directors'  report  of  the  Cia  Industrial  de  Elcctricidad  del  Rio  de  la 
Plata  for  1914  states  that,  in  spite  of  the  profound  trade  crisis  their 
business  developed  satisfactorily.  This  was  largely  attributable  to  the 
improved  conditions  of  sale  of  the  products  of  the  company's  carbon 
factory,  which  has  been  in  a  position  to  supply  the  country  with  all  its 
requirements  since  imports  from  Europe  came  to  a  standstill.  The 
directors  have  appUed  the  income  to  reduction  of  liabilities.  Net  profit 
for  1914  was  S87.331.G7  gold.. 

Casilda  Municipality  have  received  two  proposals  for  public  lighting, 
from  the  Rosario  Electric  Co.  and  Messrs.  Buxton,  Olditch  &  Co.,  re- 
si>eeti\ely. 

Berlin. — Herr  Karl  Conix,  of  the'  Siemcns-Schuckcrl  Werke.  luv; 
been  appointed  commercial  director  of  the  Berlin  municipal  eleo 
trieity  Mork.s. 

Cuba. — The  Gov(rn;r.cnt  ha;;  authorised  the  following  persons  io 
inst;'.!  electric  power  and  lighting  plant  in  Cuba  :  Kmilio  del  Real  (a' 
J{emedios,  Santa  Clira),  E.  P.  Mahony  (at  Jaruco,  Havana),  R.  J>. 
Martinez  (at  Tapastc,  Havana),  and  H.  dc  Stefano  (at  San  Cristobal, 
Pinar  del  Rio). 

Japan.— Mr.  E.  F.  Crowe,  C.M.G.,  H.M.  Commercial  Attach^  a". 
Yokohama,  says  : — 

Tlie  imports  of  machinery  into  .Japan  showed  a  large  falling  off  in  1914. 
The  total  for  1913  was  £3.752,700  and  for  1014  £2,500,000.  The  United 
Kingdom  remains  well  at  the  head  of  the  list,  and  enjoys  more  than  50  per 
cent,  of  the  business.  Although  the  war  was  not  responsible  for  the 
falling  off  in  the  orders  placed  for  machinery  to  arrive  in  1914,  it  inter- 
fered with  the  deliveries  of  German  machinery.  Up  to  the  time  when 
war  hroke  out  Germany  had  25^  per  cent,  of  this  business  :  by  December 
the  |KTcentaf;i^  had  drop]K'd  to  22.  There  is  still  a  little  more  to  come 
fiirward  from  Tsingtao,  antl  from  ])laccs  where  German  ships  have  nni 
for  shelter,  but  when  this  has  all  arrived  imports  from  Germany  will 
ceas<;,  an<l  British  makers  will  have  a  fair  chance  of  competing,  and  it  is 
to  Im-  lir)[H'd  they  will  take  full  a<lvantage  of  it. 

Confidence  is  gradually  returning,  and  it  is  thousht  that  within  the. 

next  fcv/  months  it  will  tw  possible  to  obtain  a  certain  amount  of  orders. 

Government  Departments  place  their  orders  in  .Japan  whenever  they  can 

possibly  do  so.     .lapanese  engineering  works  arc  increasing  in  nundxT 

aii'l  if]  eapacily.     Were  it  not  for  the  heavy  import  duties  it  would  l)e 

nii|.'      il.le  f<ir  them  to  eompi'te  in  many  lines,  but  the  duties  and  the 

'"  '         -n'—-  tfi^ether  nivr  tliem  a  big  advantage.      ]\Ir.  Crowe  sUE^ests 

'    iiinll  macliineiv  nf  a  ilas.<  whi<:li  is  sold  in  qnaulilies  In 

iieh  lis  gns  engiurvs,  electric  motors,   pneumatic  (bills. 

iiiti  send  out  their  goorls  for  sale  consigned  to  firms  of  high 

-  M,.  II,..        i  ru-  iiir.rchnlit  would  keep  the  bulk  of  the  ;jt,.ids  in  bund,  so 

timl  ifji  HhiiuM  j.rove  nec.BMnry  to  sliip  lliini  to  stmie  other  market  this 

e<ml<l  l>e  don...  witliout  loss  of  the  duty.     The  m-innfaclure  of  machinery 


in  .Japan  is  making  considerable  progress,  and  unless  some  thought  is 
given  to  the  problem.  United  Kingdom  manufacturers  may  lose  a  part  of 
the  business  which  they  now  enjoy .  In  Japan  there  are  a  very  large  number 
of  tiny  establishments  in  existence  which  appear  in  engineering  direc- 
tories as  ■■  So  and  So's  Engineering  or  Iron  Works."  but  which  really 
consist  of  a  workshop  with  one  lathe  and  two  or  three  employes.  They 
have  no  establishment  charges,  they  work  for  a  very  small  profit,  and 
consequently  they  are  able  in  tendering  for  Government  work  to  put  in 
exceedingly  low  prices.  They  do  not  quote  direct,  but  a  sort  of  broker 
takes  the  contract  from  the  Arsenal  or  other  d"partment  and  then  sub- 
lets it  to  these  works. 

MISCELLANEOUS  NOTES. 

British  Imports  and  Exports.  -Tli.'  r.nnual  str  cmcnt  tf  the  Board 
of  Trade  on  this  subject  gives  the  foUowin;;  inforni.-vtion : — 

In  1914  the  value  of  impofts  of  iron  ore  and  scrap  iron  and  ste;l  from 
foreign  countries  exceeded  that  of  1913  by  nearly  £2,000,000,  and  that  of 
other  metallic  ores  by  over  £1,0(XI.OOO.  Imports  of  iron  and  steel  manu- 
factures from  foreign  countries  decreased  by  £4,500,000.  Exports  of  iron 
and  steel  manufactures  to  foreign  countries  decreased  over  £8..500,000, 
electrical  goods  by  nearly  £1.000 J)00.  and  machinery  nearly  £(5,000.000. 
Decreases  of  exports  to  British  possessions  includ -d  iron  and  steel  manu- 
factures nearly  £4,000.000.  other  m"tal  manufactures ovcr£l,000,000.  and 
electrical  good^  over  t2. 000, 01  in. 

Chartered  Institute  of  Patent  Agents.— The  ipudifynig  cxaminaaon 

of  jjcrsons  tlesirous  of  being  registered  as  patent  agents  will  be  held 
ill  Xoveniber.  A  copy  of  the  notice,  which  appcojed  in  the  "  Illus- 
tra'cd  Official  Journal  (Patents)  "  of  July  14,  1915,  giving  particu- 
lar.s,  can  be  obtained  from  the  Secretary,  Stable  Iii:i- buildings, 
London,  \\'.C. 

Competition  with  Germany  and  Austria-Hungary.— The  Commer- 
cial Intelligence  Branch  of  the  Board  of  Trade  have  issued  lists  Nos. 
28  a:id  29  of  articles  which  inquirers  desire  to  i.ureha-3C,  but  of  which 
the  sources  of  supply  or  nmrkels  have  been  iutrrfircd  with  by  the 
war.  Copies  can  be  obtained  by  United  Kingdom  manufacturers 
and  exporters  of  British  goods,  73,  Basinghr.U-slreet,  I>ondon,  E.C. 
The  articles  required  include  insulating  brushes  and  washers,  small 
commutators,  small  dynamo  armatures,  chemicals,  small  tools,  &c. 

Export  of  "Prohibited  "  Gocds. — The  following  no;ice  has  bten 
issued  by  the  Board  of  Tr.xle  : — 

Ap|)lications  for  jicrmission  to  export  to  allied  countries  goods  of 
which  the  export  is  prohibited  by  Proclamation  will  receive  consideration 
if  it  can  be  shown  that  the  goods  are  destined  fcir  the  US3  of  the  Allied 
Government  concerned  or  its  military  or  naval  forces.  Application  must 
be  made  to  the  Secretary,  Commission  Internationale  de  Ravitaillement, 
India  House,  Kingsway.  W.(.\ 

Documents  showing  the  destination  of  the  goods  and  issued  by  jiro- 
vincial  military  or  naval  ofticers,  local  authorities  or  Government  con- 
tractors in  the  country  to  which  the  goods  are  to  be  exported  must  lie 
approved  in  wTiting  by  the  De[>artnient  of  the  Government  concerned. 

A|)plications  for  ])ermission  to  exyiort  goods  which  arc  ordered  by 
firms  or  individuals  in  an  allied  country  for  purely  industrial  purposes 
should  be  made  in  the  ordinary  manner  to  the  Secretary,  War  Trads 
Deiiartrncnt,  4,  Central-buildings,  Westminster,  S,W. 

Producing  Rain. — It  is  .•nnounced  by  the  "  Auntrdian  Mining 
Standard  "  that  Mr,  Spence,  the  Postma".tcr-Genrr,d  of  the  Common- 
wealth, who  represents  a  New  South  Wales  constituency  in  Parlia- 
nu^nt,  is  taking  great  interest  in  the  subject  of  a  nu'tluxl  of  producing 
rain  credited  to  Mr.  .1.  (!.  Balsillie,  the  .'Xustr.'.liiin  Government  engi- 
neer of  radio-telegraphy.  "  1  have  heard  enough,"  said  Mr.  Spenee, 
"  to  make  nie  hopeful  of  good  results  being  obtaimd  from  t  he  extended 
experiments  which  will  be  nuide  should  the  report  of  a  eonunittee  of 
scientist.s  to  investigate  the  matter  be  in  any  way  favourable." 

Merchant  Venturers'  Technical  College.  -A  list  of  the  i.rcuent  and 

fonaci-  meiiiliers  of  this  ('i.ll(i;r  who  h:'.ve  joined  the  .•\rmy  and  Navy 
has  just  been  issued.  It  in<ludes  1. '{2  commissioned  olHcvrs,  46  non- 
com  mi.ssioncd  officers,  and  313  others  in  the  Army  or  Xavy.  while  38 
nu'iidjcrs  are  engaged  in  military  pre|)ar«tion  in  the  Office;-;;'  Training 
Corps.  Eight  nu-mbers  have  been  killed  in  action  :.nd  nine  wounded, 
among  the  la'.ter  being  Squr.dron  Commander  E.  V.  Briggs.  of  the 
Royal  Xava!  Air  Service,  who  we.s  in  eommanil  of  the  a?rial  raid  on 
I  lie  Zeppelin  factory  a'  Freidrichshafen,  on  Xovember,  1914,  bu!:  wa> 
iiiifnrluiia'ely  captured. 

War  Bonuses.— The   Pab-ley  &  Dislric;   Trnmway;;  Co.  aanounci 
that  the  war  bonus  to  their  employes  has  been  diubled,  and  is  now  ' 
4s.  per  week  to  those  receiving  over  20k.  and  2s.  to  those  in  receipts 
of  less  t  hail  20s. 

An  agreement  has  been  arrived  at  betwcsn  representatives  of  tho' 
Uncineering  Kmployers'  .Association  and  the  Amnlaaiuatcd  Soei!>l.v  of 
Kngineers,  the  Steam  ICngine  Makers'  Society  and  the  United  Pattern 
.Alakers'  Society  for  the  payment  of  3s.  extra  on  lime  rates  and  7^  per 
cent,  extra  on  |>iece  rates,  in  lieu  of  snuiller  war  Ihuiusos  now  paid.  Tlio 
decision  is  said  to  apply  also  to  the  Tool  Makers,  Brassworkers.  iMachiuc 
Workers  and  Smiths  and  Strikers  Soci?tias,  and  to  members  of  I  lie 
Electrical  Trodes'  Union. 
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TENDERS    INVITED. 


Turbo-Alternators,  &c. 

Bristol  Corporr/ion  Electrical  Committte  invite  tenders  for 
One  6,000  kw.  Three-phase  Steam  Turbo-alternator,  \\ith 
Condensing  Plcnt.  Spccitications  and  forms  of  tender  from 
the  chief  engineer  and  generr-1  manager,  JLr.  H.  Faraday  Proctor, 
to  whom  lenders  by  r.oon  Monday.  Aug.  23.  See  also  an 
oilieitifcmoit. 

Telephone  and  Telegraph  Material,  Wire,  Instruments,  &c. 

Tenders-  are  required  by  Aug.  2.5,  for  the  supply  of  Sal- 
ammoniac  (Specification  .305),  and  Steel  Galvanised  Wire 
(Specificatior'  -tl4).Jand  by  2  p.m.  Sept.  1  for  Condensers, 
Resistance  Testing  Setr,,  Relays,  Rheostats,  Soimders  and 
Wheatstore  Transmitters,  for  the  AtsTRAi.iAX  Common- 
wealth Postmastcr-Gccerar.';  Dept.  Tender  forms,  speci- 
fications, &c.,  from  the  Commonwealth  Offices.  72,  Victoria- 
street,  London,  S.W.  The  places  where  tenders  are  receivable 
are  stated  in  an  advertisement. 

The  Deputy  Postmaster-General,  Adelaide  (South  Australia) 
will  receive  tenders  until  2  p.m.  Aug.  18  for  Rattery  Material 
(sclicdule  385)  and  Magneto  and  Trembling  Bells  (schedule  386) 
for  t he  ArsTRALlAN Commonwealth  Postmaoter-t JeneraVs  Dept. 

The  Postmaster-General,  Adtla.:de  (S.  Australia),  -,vill  receive 
tenders  until  2  p.m.  Sejjt.  1  for  Condensers,  lasulation  Resist- 
ance Testing  Sets,  Relays,  Rheostats,  Morse  Senders  and  Wheat- 
stone  Transmitters  (schedule  384)  for  the  Au.stralian  Commox- 
wE.tLTH  Postmastcr-Cientrars  Department.  Forms  of  tender, 
&c..  from  the  Common wer.lth  Offices,  72,  Victoria-street,  London, 

s.\\-. 
Cables,  Transformers,  Meters,  &c. 

The  Eleclricity  Supply  Committee  of  Dublin  Corporation 
invite  tenders  for  High-pressure  and  Low-pressure  Cables  and 
Accessories.  TraiLsformers  and  Tri.nsformer  Pillars,  and  Elec- 
tricity Meters.  Specifications,  &c.,  from  (he  City  Electrical 
Engineer,  Fleet  street.  Dublin,  and  lenders  addressed  to  the 
chairman.  Electric  Sujjply  Committee,  Lord  Edward-street, 
Dublin,  by  noon  July  26. 

Rothekham  Electric  Light  and  Tramways  Committee  require 
tenders  by  .July  24  for  12  months'  supply  of  Single  v.b. -covered 
Cable,  h.t.  Cable,  Rublcr-insulatcd  Cable  and  Trolley  Wire, 
Amp.-hour  Meter.;  and  Coal.  .Spccifiea'ion.  &c.,  from  the 
Engineer  and  MuM:L'^cr. 

W::tcr  Service  Conduit,  &c. 

ShefhELI)  Eltcliie  SuiJ|jiy  Conuiiillie  u.iiit  liiidcrs  li.\  111 
a.m.  July  30  for  Wa'er  Service  Conduit.  Screen  Chamber, 
Penstocks,  &c.,  ,".nfl  T'ump-room  for  Cooling  Tower  Plant. 
Specifieations  from  Jlr.  S.  E.  Ftdden,  elce.ric  supply  depart- 
ment, Sli(  ffieid. 

Steam  Piping. 

Salkoru  Cori-oration  require  tenders  by  noon  July  2()  for 
steel  Siti'.m  Piping  for  the  electricity  department.     Particulars 
from  the  Borough  Electrical  Engineer. 
Wiring  and  Fittings. 

Glamorgan  County  Council  require  tenders  by  July  24  for 
Improvins.'  the  Electrical  Installation  at  the  girls'  intermediate 
'  school,  Treforest.     Specification,  &c.,  from  Mr.  B.  .1.  Day,  3, 
Paik-pli.i  e,  Cardiff. 
Motor  and  Pump. 

-Vylksbiry  Urban  Coumil  nquire  (ir.dus  by  n(«)ii  July  2H 
for  an  Electric  Motor  and  Pump.     Forms  of  tender.  &c..  from 
the  Engineer  and  Surveyor,  Town  Hall,  Aylesbury. 
Kotors,  &c. 

Sydney  (N.S.W.)  Council  require  tenders  by  Sept.  13  for 
supply  of  a.c.  and  d.e.  Motors  durinii  two  years  (contniel  382). 
S|:ei-ifiiMtiori  friiMi  lli'-  City  Kli''t  ri<;il  Kngim  er. 

Tnrbo-Altemators,  Motor  Generators,  Boilers,  &c. 

Tenders  are  invit.d  for  the  supply  and  delivery  in  Mklboirne 
of  one  1,000-kw.  direct -current  Generator  with  Field  Regulator 
and  acees.'.orieM,  one  Liquid  Starter  with  ae(es.sorieM,  Sec. 
Tender  forms,  &c.,  from  the  agent.s  for  City  Council  (Mes-srH. 
McUwraith,  McEacharn  &  Co.  I'i)ty.,  Ltd.),  Billltersquare- 
bldgs.,  London  E.C.  'J'endere  to  Chairman  of  Electric  Supply 
Committee,  Town  Hall,  Melbourne,  by  10  o.m.  Aug.  11. 


Meters  and  Maximiun  Demand  Indicators. 

Tenders  are  invited  for  the  supply  of  a.c.  and  d.c.  Meters 
and  ra.d.  Indicators  to  the  City  of  Melbourne.  Copies  of 
specification,  &c.,  from  the  agents  for  the  City  Council,  Messrs. 
Mclhvraith,  McEacharn  &  Co.  Propy.  (Ltd.),  Billiter  Square- 
buildings,  London,  E.C,  to  whom  tenders  by  noon  July  27. 

Fire  Alarms. 

Rangoon  (Burma)  Municipality  requiie  tenders  by  Aug.  H 
for  the  installation  of  a  system  of  Fire  Alarms  for  the  town  of 
Rangoon.  Specification,  «fec.,  from  Messrs.  Ogilvy,  Gillandera 
&  Co.,  67,  Cornhill,  London,  E.C. 


L 

=  TENDERS  RECEIVED  AND  ACCEPTED. 


.Maukkt  l)RAVT<iv.--'rhe  I'lliau  Couiv  il  have  a.cccpti  il  tlie  tcndi.  r 
of  the  local  cleelrie  lighting  company  for  public  Jightinrr. 

The  gas  company  quoted  3s.  (!d.  per  1.000  ft.,  the  Council  to  undertake 
lighting  and  maintenance,  or  £2. 3s.  per  burner  per  annum  if  the  company 
do  the  lighting  and  maintenance.     The  electric  lighting  company  otjered 

(1)  to  light  the  existing  lamps  contiguous  to  their  mains  with  100  c. p. 
lamps  from  Aug.  1  to  .May  31  from  sunset  to  midnight  at  £2.  Is.  per  lamp  : 

(2)  to  light  any  seven  lamps  contiguous  to  their  mains  all  th(^  year  round 
from  sunset  to  sunrise  with  1(X)  c.p.  lamps  at  £3.  lOs.  per  lamp  ;  (3)  to 
connect  each  standaril  to  the  existing  mains,  and  fix  with  bracket  and 
reinstatement,  at  £2.  10s.  per  lamp,  or  to  connect  each  standard  to  the 
mains,  witlumt  new  l)ruckets.  at  £1.  12s.  Od.  jx^r  lamj).  With  regard  to 
lamps  not  contiguous  to  the  mains,  they  were  prepared  to  light  tl\ese  by 
means  of  overhead  wires,  and  the  cost  would  Ix'  the  same  as  tlic  others. 

London  County  Council. — The  Council  have  .accepted  the 
following  tendere  : 

T  Butler  &  ( 'o.  (£87)  and  Martin  &  Son  (£2,0(10)  iron  castings  fur  tram- 
ways department;  E.  Allen  &  Co.  (CHO),  Hadfield  Ltd.  (£5,787)  and 
Kennies'  Steel  Casting  Co.  (£131)  steel  aiwl  iron  casings  fen-  tramways 
dei)artment. 

Bethnal  Green  (London). — The  KU-clricity  Comniitlee  hav<^ 
accepted  the  lenders  of  the  British  VVi stinghouse  Co.  for  nuters,  the 
Ro.-.son  Mfg.  Co.  for  m.d.  in<lic;_tors  and  V'enner  &  Co.  for  time 
switches,  for  12  months  in  .all  cases.  For  meters  Venner  &  Co., 
British  Thomson-Houston  Co.  and  Ferranti  (Ltd.)  also  (endercc. 
The  Reason  Mfg.  Co.  also  tendered  for  time  switclu.-:.  Xo  tenders 
were  received  for  house  service  fuses. 

MoNoMETER  Furnaces,  &c. — The  Monometcr  Mfg.  Co.,  Aston, 
Birmingham,  inform  us  that  they  have  received  orders  for  furnaces 
or  heat  controllers  from  Mellowes  &  Co.,  Simplex  Conduits  (Ltd.). 
Hart  Accumulator  Co.,  Pritchetts  &  Gold,  Clews  &  Sons,  Shamrock 
-Aluminium  Co.,  .Jackson  &  Co..  India  Rubber.  Gutta  Pereha  &  Tele- 
graph Works  Co.,  Sheffield  Corporation  Tramw.ays  Dept.,  H;  illi  Ids 
(Ltd.),  CIreenwood  &  Batley,  and  D.  Callander. 

Port.s.mouth.  -  The  Corporation  have  accepted  the  lender  of 
Walter  Scott  (Ltd.)  for  100  tons  of  B.S.S.  Xo.  3  rails,  £10.  10s.  per 
ton  ;  5  tons  of  B.S.  fishplates,  £13.  10s.  per  Ion  ;  1  ton  fishplaU- 
bolls,  £17.  10s.  ;  and  3  tons  of  5  ft.  tie-bars,  £17.  U)s.  Hadfield's 
(Ltd.),  Bayliss,  .loncs  &  Bayliss,  Bolckow,  V'aughan  &  Co.,' and  Chas. 
Kiehards  &  .Sons  al.so  tendered. 

Melbourne  (Victoria). — The  Counoil  have  ac<^eptcd  the  tender 
of  Callender's  Cable  &  Construction  Co.  for  !)  OS*  yds.  of  insulated 
copper  cable  at  £1,742.  lOs. 

SllEKFlELli.-  The  offers  of  Camniell.  Laird  i  Co.  lo  supply  5IK) 
sleel  tramear  lyres,  and  of  Brown,  Bayley's  Steel  Works  to  .supply 
three  special  set::  of  50  tyres  each  have  been  accepted. 

Penriiys.-  The  ti'iider  of  the  Penrliyn  &  Districl  Klectric  Supply 
Co.  has  bc-en  accepted  for  the  eleclrie  lighting  of  the  town,  at  £112 
piT  aimum. 

RlloSDDA.— Seven  tendent  were  recently  received  for  wiring  the 
Council  oflices,  and  the  lowest,  that  of  J.  KecB  &  Son  (at  £149.  lOs.) 
wi-.s  accepted.     The  amount  of  Ihe  highest  tend'T  wa.s  £l!)8.  2s.  (Id. 

(iRANiiKMoUTM.  Siemens  Bros.  Dynauu)  Works  have  received  an 
order  for  the  supply  of  Tanlahnn  iind  Wot:  ii  larii|)s  fn)ni  the  Burgh 
of  Grangemouth  for  I Ih' ensuing  l2nionlli>. 
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PoETSTEWART  (Irelaxd). — The  Town  Commissioners  have 
accepted  the  tender  of  the  Portstewart  Electric  Supply  Co.  for 
erecting  the  public  lighting  standards,  &c.,  at  £75. 

Leek. — The  Corporation  have  accepted  the  tender  of  the  Anglo- 
American  OU  Co.  for  the  supply  of  150  tons  of  fuel  oil  to  the  elec- 
tricity works. 

Barrow. — The  tender  of  the  Premier  Cooling  &  Engineering  Co' 
has  been  accepted  for  the  supply  and  erection  of  a  cooling  tower. 

EccLES. — The  tender  of  E.  Beal  (at  £60)  has  been  accepted  by  the 
Education  Committee  for  wiring  Anson-street  school. 

Derby. — The  tender  of  Marehall  &  Plumtree  has  been  accepted 
for  the  supply  of  10,000  carbons  at  £25.  15s.  per  1,000. 

Bradford. — The  Electricity  Committee  have  placed  an  order  with 
Ferranti  (Ltd.)  for  six  transformers,  and  A\ith  the  Brush  Co.  for  two. 

Sydney  (X.S.W.). — The  Council  are  recommended  by  the  Electric 
Lighting  Committee  to  purchase,  under  existing  contracts,  from  the 
Australian  General  Electric  Co.  nitro-incandescent  lamps,  £2,537.  10s.; 
lanterns  and  reflectors,  £650 ;  spare  reflectors, £130 ;  and  compensators, 
£170 ;  and  from  X.  Guthridge,  contact  and  suspension  geans,  £197.  10s. 

The  following  tenders  were  rec.'ived  for  disconnecting  sv.'itches  and 
fuses :  W.  G.  Watson  &  Co..  £420.  alternative,  £792 ;  Australian 
General  Electric  Co.  (rec.  for  acccptanre).  £1.413.  alternative,  £1,154. 

The  Council  also  received  three  tenders  for  fibre  conduit :  Haes  &  Eggers 
(rcr.  fur  nrrepkincr).    2s.    9d.   per  yard,  (alternative)    Is.  Id.  per  yard 
Xoycs  Bros.,  2s.  lid.  per  yard  ;   W.  G.  M'atson,  3s.  njd.  per  yard. 

Government  Contracts. — The  following  tenders  were  accepted  by 
the  British  Government  Departments  during  June  : — 

Wiir  Office. — Baird  &  Tallock.  chemical  apparatus.  &c.  :  British 
Insulated  &  Helsby  Cables.  Callender's  Cable  &  Construction  Co..  Connollv 
Bros.,  Craigpark  Elee.  Cable  Co..  W.  T.  Glover  &  Co.,  W.  T.  Henley's 
Telegraph  Works  Co.,  Hooper's  Telegiaph  &  Indiarubber  Works,  Johnson 
&  Phillips,  .Johnson  Matthev  &  Co.,  Liverpool  Elec.  Cable  Co.,  Maeintosh 
Cable  Co.,  Midland  Elec.  Wire  Co.,  St.  Helens  Cable  &  Rubber  Co.. 
Siemens  Bros.  &  Co..  Ward  &  Goldstone  &  Western  Electric  Co..  electric 
cable  and  wire.  &c.  ;  General  Electric  Co.,  conduits  and  fittings  ;  Bruce, 
Peebles  &  Co.,  motor  conv^erters  ;  Edi.son  &  Swan  United  Elec.  Light  Co.. 
Eli  Griflfiths  &  Sons  and  A.  Lyon  &  Wrench,  electric  lamps  ;  Electric 
Construction  Co.,  electric  motors ;  Siemens  Bros.  Dynamo  Works, 
batteries  at  Scotts  House  and  Whitley  Bay  ;  Drake  &  Gorham,  electric 
generating  set,  Didcot ;  Corse  &  Co.,  electric  lighting  Ford  House. 
Devonport. 

Jiiilia  Offii-r. — Marconi's  Wireless  Telegraph  Co.,  wireless  apparatus  ; 
Lancashire  DTOamo  &  Motor  Co.,  djmamos,  testing  apparatus.  &c.  ; 
Creed  Bille  &  Co..  printing  machines  ;  Siemens  Bros.  &  Co.,  Morse  kej-s  : 
.J.  Stone  &  Co..  lighting  spares  ;  Siemens  Bros.  &  Co.,  standards  ;  General 
Electric  Co.,  telephone  sets. 

Crown  Ayenls  fur  the  Colonics. — Marconi's  Wireless  Telegraph  Co.. 
telegraph  apparatus. 

I'o.il  Office. — India  Rubber  Gutta  Percha  &  Telegraph  Works  Co.. 
telegraph  apparatus  and  telephone  cable ;  Western  Electric  Co..  telephon(> 
cable  and  a])paratHs  and  modification  of  A  and  B  positions  at  Dublin 
telephone  exchange  :  Sienuns  Bios,  it  Co..  submarine  and  telephone 
caltle  and  dry  cells;  Telegraph  Conslnutioii  Ik  Maint(>nance  Co..  sub- 
marine cable;  British  Insulated  &  Hiisby  Cables,  telephone  cable  and 
cop|)er  wire;  W.  T.  Henley's  Telcfiraijli  Works  Co.  and  New  Gutta 
Percha  f'o..  telephone  cable ;  London  I'^lec.  Wire  Co.  and  Smith's. 
covered  copper  wire  ;  F.  Smith  &  Co.  (inc.  in  I/ondon  Elee.  Wire  Co.  ami 
Smiths),  T.  Bolton  &  Sons.  Elliotts  Metal  Co..  Johnson  &  Nephew.  Shrop- 
shire Iron  Co.  &  Wilkes  Son  k  Mapplebcck.  copper  wire  ;  Waygood-Otis. 
lifts  at  engineers'  hcadrpiarters,  Deninanstrcet,  London. 


PATENT   RECORD. 

SPECIFICATIONS  PUBLISHED. 

The  foUowins:  abiirad  from  some  at  Ihe  specifications  recently  puKhhed  have  httn 
specially  compiled  by  Messrs.  Mewburn,  Ellis  &  Pryor,  Chartered  Patent  Agents, 
70  and  72.  Chancery-lane,  London,  W.C. 

Whenever  the  dale  applied  lor  difjers  from  the  dale  on  which  Ihe  amplication  was  lodged 
at  Ike  Patent  Office  the  former  is  given  in  brackets  after  Ike  title. 

1913  Spbcifications. 
24.029  Claditz.    Miiimfacluro  o(  incnndescont  electric  lamps. 

2'I,4S0  Alloemf.ihe  Eiektficitats-Ges.  Arrangement  for  (ho  automatic  piotcclioii 
of  air-cooled  electrical  macfiincs  against  damage  through  ignition  of  the  air 
filters.    129/1/13.) 

1914  Specifications. 

3,021  Beck-k'N".     E-Hy  cnrri-TitJr^J  indicators.    (14/4/13.) 

■1  227  Sir   -      " —    '  ■"        "" '.  H.ilske  Akt.-Ges.)    Number  Instrument  for 

nesystems.    (Acjdilion  to  14.614/13.) 
fc.%6  R  upply  of  heat  in  relation  to  steam  con- 

■  '  '-.•>  13.) 


■ii'- motor 
trjL-;rvor:.ir,S!;(Mr  1,  ii,  in»  position 
utomaticaliy  introduced  into  the 

r.-i'-, >r,contelcctric  lamps. 

■.i:.ing  rotary  and  cascade 

n  which  thn  slip-rings  of 
•  nrnatint:-curr<.'nl  maint 
!!■  [1     -n<  nronlom  is  attained. 


7.760  Von  Herzinger.    Memorandum  boards  for  us2  in  connection  with  telephones  and 

the  manufacture  thereof. 

7.761  PoHL.     Method  and  apparatus  for  the  internal  irradiation  of  the  human  body  by 

meansof  rays  emanating  from  a  Rontgen  tube  or  other  source.  (29'3  13.) 
A  method  for  the  internal  irradiation  of  the  human  body  by  means  of  rays  from  a 
Rontgen  tube,  radium,  mesothorium  or  the  like,  consisting  in  causing  a  relative 
oscillating  or  rotating  movement  between  the  stopped  down  source  of  radiant  energy 
and  the  body,  and  concentrating  the  said  rays  upon  a  determined  point  within  said 
body. 
7,779  Siemens    Bros.    Dynamo   Works,    Bramley  &   Wisdom.    Commutators   for 

dynamo-electric  machines. 
7,868  Siemens-Schuckertwerke  Ges.    Apparatus  for  diminishing  the  air  friction  in 

electric  machines  having  flywheels.     (29/3/13.) 
8. 147  Grisson,    Cooling  device  for  the  electrodes  of  vacuum  tubes,  particularly  Rontgen 

tubes.     (14  10/13.) 
8,258  SiEMENs-ScHUCKERTWERKS  Ges.    Polyphase     commutator  electric  machines. 

(3,4  13.) 
8,353  Schmidt  &  Doeslaw.    Pocket  electric  lamps  adapted  to  be  used  as  target  illu- 
minating devices  for  pistols  and  the  like.     (28/4  13.) 
8.367  Maschinenfabrik  Surth  Ges.     Electrolytic  apparatus.    (3/9/13.) 
8,385  Rosenberg.     Rotary  converters  provided  with  boosters. 
8,473  Siemens  Bros.  &  Co.  &  Grinsted.    Automatic  signalling  devices  for  indicating 

faults  or  other  abnormal  conditions  of  electric  circuits, 
12,361  Withers.    (Cox.)    Selenium  cells  especially  adapted  for  use  in  connection  with 

telegraphy. 
14,470  Berry.    Means  for  controlling  the  heating  effect  of  electric  heating  apparatus. 
14,669  Damey  &  BRADLE-f.     Electric  candle  lamps. 

14,800  Martin.    Apparatus  for  and  method  of  operating  electric  signs,  devices,  indica- 
tions and  the  like, 
14,817  BsiTisH  1  nsulated  &  Helsby  Cables,  Bayles&Higham.    Electrical  condensers. 
14,891  Dawson  &  Buckham.    Receivers  for  use  with  electrical  apparatus  for  transmitting 

and  receiving  signals. 
14,894  HoBHOusE,  Slingo,  Gunton  &  Douglas,    Electric  railway  system. 
I.'i,194  B,T.-H.  Co.     (G.E,  Co.)     Electric  motor  meters. 
15,329  Siemens  Bros.  &  Co.  &  Le  Marechal.    Metal  filament  electric  lamps. 
15,489  Jones.     Electric  lamps  and  their  holders. 
15,585  Sir  C.  A.  Parsons.    Dynamo-electric  machinery. 

Air-cooling  devices  for  dynamo-electric  machinery,  comprising  radial  and  axial 
passages  so  arranged  that  cooling  air  entering  any  radial  passage  between  stator 
plates  is  divided,  part  passing  through  axial  passages  through  the  stator  plates  in  the 
neighbourhood  of  the  conductors  and  part  passingdirect  to  the  air-gap. 
15,617  Sabine.    Wire  filaments  for  electric  incandescent  lamps  and  other  electric  re- 
sistances. 
15,749  Dacm.     Electric  fuses, 

16,590  Siemens  Bros,  Dynamo  Works  &  Kieffer,    (pooling  arrangements  for  dynamo- 
electric  machinery.     (Coenate  aoi^lication.  18.396  14.) 
16.680  Frank.     Radiators  containing  liquid  and  heated  by  fuel  steam  or  electricity, 
17.415  Betulander  &  Palmgren.    Automatic  or  semi-automatic  telephone  exchange 

systems. 
17,797  HiLr.    (Apparate-Bauanstadt  Fischer  Ges.)    Socket  terminals  for  electric  ;-r.- 

ductors. 
18,276  Railing  &  Krause.    Electric  fuses  or  cutouts. 

18,870  Pearson.     Combined  lamp-holder  and  contacts  for  electric  portable  lamps. 
19,054  Roberts.     Receiver  for  wireless  systems.     (25/8/13.) 

A  receiver  for  wireless  systems  comprising  a  sound  transmitter  and  a  receiver 
arranged  in  circuit  with  a  local  battery  and  in  the  detector  circuit  of  a  wireless  system 
whereby  a  reciprocatory  action  is  produced  between  the  transmitter  and  the  receiver, 
resulting  in  the  production  of  a  continuous  audible  sound  which  is  silenced  or  "dam- 
pened "  at  periods  corresponding  to  the  lengths  of  time  that  the  waves  are  produced 
at  a  transmitting  station, 
20,549  Beaver  &  Claremont,     High-voltage  insulated  cable, 
20,552  Bri.ick.     Magnetic  separators.    (3  10'13.    Addition  to  11,898/11.) 
21.435  B.T.-H.  Co.     IG.E.Co,)     Electric  incandescent  lamps. 
21.955  Blogg  &  Sterling  TELErHoiiE  S:  Electric  Co.    Intercommunication  telephone 

systems, 
22,487  Lincoln.     Electric  measuring  instruments  for  alternating  currents.    (29/11,13.) 
23,791  Burdon.    (Siemens  &  Halske  Akt.-Ces.)    Electric  ignition  apparatus  for  internal 

combustion  engines. 
23.868  Burdon.    (Siemens  Schuckertwerke  Ges.)    Slot  keys  or -slot-closing  devices  for 

use  in  dynamo-electric  machinery. 
23.930  Imray.    (Siemens  &  Halske  Akt.-Ges.)    Selecting  devices  for  telephone  or  other 
circuits. 

1915  Sr>ECIFICAT10M.     '  " 

C.060  Cadanel.    Electro-magnetic  locking  devices.    (Divided  application  on  13,715,  H. 
Junes,) 

APPLICATIONS  FOR  PATENTS 

Note. — The  undermentioned  Applications  {except  tkose  marked  t)  are  not  open  to 
public  inspection  until  after  acceptance  of  Complete  Specifications.  Tkose  marked  '  are 
opei  to  inspection  12  months  after  tke  date  attached  to  tkem,  if  tkey  kave  not  been  published 
previously  in  the  ordinary  course.  Names  within  parentkeses  are  tkose  of  communicators 
of  inventions.  Wken  complete  Specification  accompanies  application  an  asterisk  is  afflxed. 

June  7,  1915. 
8,420,  8,421  B,T.-H.  Co.    (G.E,  Co,,  U,S,)     Electric  incandescent  lamps. 
8,449  CiRAUD.     Electric  rivet-beaters  and  the  like.    (20/6/14,  France,)' 
8,458  Uren  &  Gamble,     Joining  up  the  ends  of  electrical  conduits.    (18/6/14.  Aus- 
tralia.)' 

June  8,  1915. 
8,466  Soc,  Anon.  DBS  Etablissements  L.  Bleriot,     Electrical  installations.    (25,7  t  i 

Belgium.)* 
8.468  Underwood  &  Underwood  (Manchester)  (Ltd.).    Electrical  hand  lamps. 
8,477  Warren.     Electric  lamps  for  bicycles  and  the  like. 
8,480  Yewrn.    Telephone  transmitters  and  transmission. 
B.48S  B.T.-H,  Co.     (G,E,  Co..  U.S.)    Centrifugal  compressors. 

8,508,  8,512  Marks.    (Landers, 'Frary  St  Clark,  U.S.)    Electric  healers  and  ele  ;  . 
heating  apparatus.* 

June  9,  1915. 
8,515  EDa\R  Allen  St  Co,  &  Lockwood.    Points  for  tramways  and  like  purposes. 
8,524  Dennis.     Electric  vulcaniser.* 
8,537  Kerr.     Electrical  heater. 

8.543  B.T.-H.  Co.    (G.E.  Co..  U.S.)     ElccUic  wcldinBapjJaratuc. 
8,546  Rubin;on.     Electric  (use  carriers.  '" 

8,561  Forrester,    (International  Callophone  Corpn:,  U.S.)    Loud-speaking  lelephci:e 
apparatus,    (Divided  application  on  21.921/14.    Nov.  3,)* 
June  10.  1915. 
8,572  Neuland,    Dynamo-electric  machines. 
8,610  (^RBRiDGB.     Electrical  taction, 

June  11.  1915. 

8.622  James,    Automaticdovlce  for  theoperation  of  electric  swltchgesr. 

8.623  James,    Automatic  switchgi.nr  and  apparatus  for  the  electric  braking  o(  motors. 
8,651   Mo:>KE&  Berry,    Railway  ricnallini:  systems, 

8,655  Calswjpthy.     Sipnallini:  apparatus. 

8,672  British  WESTi^OHOtisE  ELBrrRir  &  Mfo,  Co.  (Lrr^,),    (Westlnghousc  Electric  & 
Mfg.  Co,,  U,S,)    Alternatinp-current  motors  o(  the  commutator  lyp«. 
June  12,  1915, 
8,679  Statter.    Transforming  electric  currents, 

8.695  Myer,     Macnetic  toy. 

8.696  LONOPORD,  LONOF01ID&  Clark.    Sp.irking  plugs.    (Addition  t"  7.365/13.) 
8.712  British  Insulated  &  Hblsby  Cables  (Ltd.).  Jt  Harrison.    Telegraph  system! 

and  apparatus  therefor,* 
R,713  Fairweather,    (Deutsche    Gasgluhlicht    Akt.-C«s.    (Aucr    Ccs,),     Germany. 

Thcrmo-cloctric  pyrometer.',,* 
8,717  JoLY.    Sparklns!  plugs,    (13/6/14,  Belgium,)* 
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FINANCIAL    MATTERS. 


MUNICIPAL  ACCOUNTS. 


Burton  on-Trent.— The  accounts  of  llic  electricity  department 
for  the  year  ended  March  31  show  gross  capital  expenditure  £124,723 
(increase.  £9,482). 

Revenue  was  £18,593  (compared  with  £17,124  in  previous  year), 
working  and  general  exjienses  were  £8,341  (£8,085),  to  which  is  added 
profit  sharing  scheme  bonus  to  em])loyes  (£239).  and  £876  (£091)  of 
capital  expenditure  was  provided  out  of  revenue.  Interest  required 
£2.853  (£2,720)  and  redemption  fund  £3.719  (£2.554),  leaving  surplus 
£2,566  (£3.056).  Units  sold  were  2,914.828  (2.526.706).  Coal  cost 
O-20.5d.  (0-295d.)  per  unit,  total  working  costs  were  0-686d.  (0-767d.),  and 
total  costs  (including  capital  charges)  l-319d.  (l-330d.).  Total  maximum 
load  was.1,405  kw.  (1,172  kw.)  and  load  factor  was  25-3  (24-6)  per  cent. 

The  borough  electrical  and  tramways  engineer  (Mr.  Thos.  HaU)  says  in 
h's  report,  although  tliere  is  a  decrease  in  the  surplus  of  £490.  £876  has 
been  provided  for  capital  expenditure  out  of  revenue,  and  there  is  an 
increase  of  £1,336  for  interest  and  repaj'ment  of  loans.  The  expenditure 
during  the  \ear.  apart  from  ordinary  extensions  of  mains,  &c.,  was  chiefly 
for  the  new  duplicate  turbine  wliicli  will  shortly  be  ready  to  take  the  load. 
Of  the  increased  .sales.  379.469  units  were  to  power  and  heating  ecm- 
sumers  (an  increase  of  25  per  cent.).  Considering  the  restricted  lighting 
during  the  winter  and  the  tendency  to  economise,  the  lighting  revenue 
increased  by  £161.  The  increase  of  power  revenue  is  £1,053.  During 
the  last  two  j-ears  revenue  from  power  supply  has  increased  £2,128. 
Revenue  from  sale  of  energy  for  heating  was  £435.  against  £214.  This  is 
due  to  the  number  of  radiators.  &c.,  which  have  been  sent  out  since  the 
opening  of  the  showroom.  Average  price  realised  for  current  was 
l-49d.  per  unit.  There  was  a  decrease  of  £620  in  the  fuel  bill.  Though 
the  (Uitput  increased  37  per  cent,  in  the  last  two  years,  thus  proving  the 
utility  of  the  cheap  unit,  and  that  the  average  cost  of  production  in  any 
one  year  cannot  be  taken  as  the  minimum  at  which  it  is  possible  to  pro- 
duce a  unit.  Mr.  Hall  says  it  is  obvious  that  to  take  the  average  price 
jier  unit  as  the  basis  of  the  cost  of  generation  for  a  given  supply  is  ent  irely 
wrong  in  principle.  There  is  a  decrease  of  20  per  cent,  in  generation 
costs,  but  rejjairs  to  machinery  increased  by  £192,  accounted  for  by  the 
purchase  of  tv/o  new  mechanical  stokers,  which  has  been  charged  to 
revenue.  Mr.  Hall  thinks  the  fuel  cost  of  0-20.5d.  per  unit  is  about  the 
lowest  in  the  country  for  a  similar  output,  and  furlhifr  justifies  the  Com- 
mittee's action  in  bringing  the  generating  plant  into  line  with  modern 
]>raeticc.  The  new  showrooms  were  opened  on  Dec.  15,  1914.  Previous 
to  the  opening  of  the  showrooms  the  sales  of  electricity  for  donu^stic 
purposes  were  very  small.  For  the  three  months  ended  March  31 
81  radiators  (213-5  kw.)  had  left  the  showrooms.  Sales  for  heating  pur- 
])Oscs  this  year  have  inciease<l  by  104  per  cent.,  and  there  is  every  pos- 
sibility of  this  rate  of  increases  being  maintained.  Without  a  showroom 
it  was  useless  to  tackle  the  cooking  question,  but  there  are  at  present 
three  cookers  out  on  trial,  and  the  consumers  are  highly  satisfied  with 
their  operation.  There  has  also  been  a  fair  demand  for  electric  fittings, 
irons,  kettles  and  siuidrv  apparatus.  The  profit-sharing  scheme  was  put 
into  operation  on  April  1  last,  and  has  been  a  decided  success.  The  bonus 
works  out  at  6-28  per  cent. 

Manchester. — The  accounts  of  the  electricity  department  for  the 
year  endc<l  March  31  show  total  (capital  expenditure  £3,052,315 
(increase  £92,51 1),  and  the  mortgage  debt  now  stands  at  £1,793.822. 

Last  year's  revenue  was  £,'j43,546  (compared  with  £513,589  in  191314), 
exix-nditure  (liefore  providing  for  depreciation)  was  i;2!l5,444  (£276.484). 
leaving  £248.102  (E237.M15).  of  which  t25.6l8  (£22,343)  has  been  placed 
(o  ri-newals  suspense  aceouni  and  £119,092  (£111.764)  lo  sinking  fund. 
Interest  required  £68,4(i6  (C66.992).  £4.926  (£6.522)  was  applieil  in 
extension  of  works,  Ac.  and  £3O.(J0O  (£28.705)  devoted  to  relief  of  rates. 
The  rcser\'c  fund  amounls  to  £11,515  (£11,133)  ami  renewals  »u«|)ense 
account  to  £185,974  (£190,095).  Units  generatcil  were  I (i2,699..530 
(151.760,670)  and  sold  127,735.641!  (117.928.802).  Average  pri<<- 
olit.nned  wiis  0-997d.  (  I -0211.)  per  unit.  Total  maxiiriUTii  d(  inands  wen- 
40,020  kw.  (39.497  kw.)  for  lighting  and  power,  and  10,440  kw. 
(10.4fJO  kw.)  for  traction. 

The  report  of  the  Electricity  Committee  sfatcs  thai,  apart  from 
checking  tlii'  normal  ilevclopmenl  of  the  departineul.  the  war  rerluced 
the  surplus  liy  rea.son  of  war  service  allowances  amount  iiig  to  £6.015  and 
additional  income  tax  of  £11. 28:}.  Parliamentary  costs  of  1914  Act 
(£3,Hi6)  are  also  included  in  the  year's  accounts.  P>i,newals  and  exlen- 
sions  costing  £36,0:j«  have  been  debited  (o  rencnvals  suspeuHc  aceouni. 
Additional  borrowing  powers  (£87,400)  hove  l)een  secure.!  during  the  year. 
At  Stuart-street  station.  Jlessrs.  J.  Howden  &  Co.  have  complet<-d  the 
installation  of  the  l.'i.fMIO  kw.  turbo-alternator,  hut.  owing  to  unavoidabli- 
delays,  the  odicial  trials  have  not  yet  been  made.  A  contract  hiut  Imtu 
placed  with  the  British  West inghou.sc  Co.  for  a  6.IHKI  kw.  turho.alter- 
nator,  which  will  he  instnllc.l  in  the  place  of  oni-  of  I  he  existing  Yates  ^• 
ThoniA.K.d.  reciprocating  engine  sets.  A  new  steel  chimney  and 
induced  draught  plai'.t  in  councctiou  with  the  marine  hoilerij  haH  l*eii 


installed,  but  the  contract  with  the  Lancashii'e  Water  Cooler  Co.  for 
water  coolers  is  not  yet  completed.  At  Dickinson-street  station,  Messrs. 
Bruce  Peebles  &  Co.  have  finished  the  installation  of  an  additional 
2.200  kw.  motor-converter.  At  Bloom-street  station,  the  contract  for 
the  large  traction  battery  with  the  Chloride  Electrical  Storage  Co.  has 
been  successfully  executed.  The  average  price  paid  for  coal  was  2d.  per 
ton  less,  and  the  average  weight  of  coal  consumed  per  Kelvin  sold  fell 
0-27  lb.,  and  a  further  decrease  is  anticipated  during  this  year.  A  pubUc 
supply  sub-station  has  been  established  on  the  premises  of  Messrs.  Edward 
Hulton  &■  Co.,  Withy-grove,  to  meet  the  increasing  demands  of  that 
district.  Considerable  extensions  have  been  made  to  the  plant  capacities 
of  the  Harpurhey.  Oldham-road,  Bennctt-strect  and  Polygon  sub- 
stations. NeV  or  additional  electrical  supplies  have  been  furnished 
to  16  important  consume  is.  |iiinii|iall\  tlirough  sub-stations  installed 
on  their  own  premises.  In  a.l.iiiioii.  ih.-  ...ntract  for  a  bulk  supply  of 
current  at  11,000  volts  u,  Mi.l.llriuii  ('or|.(iiation  has  been  commenced 
during  the  past  year.  ( in  mam-  a  n.  t  addition  of  16  miles  519  yds.  has 
to  be  recorded.  In  strcri  h^himj  tv.o  streets  have  been  equipped,  and 
a  beginning  has  been  inai.  unli  ili.-  electric  lighting  of  the  following 
thoroughfares:  Ueansjai-.  Mnl.t  street  and  Oldham-street.  The 
efficiency  of  the  di.stribyLi  i  i  ■  -•,  i-m  as  a  whole  equalled  85-87  per  cent., 
the  quantity  lost  or  absoi  I..  M  m  ili.  mains  and  distributing  stations  being 
14-13  per  cent.,  a  decrease  of  l-.'iS  per  cent,  on  the  previous  year. 

Sheflield. — The  accounts  of  the  electric  .sujiply  department  were 
presented  to  the  Corporation  last  week,  and  the  chairman  of  the 
committee  (Councillor  Evans)  said  that  the  year's  working  had 
resulted  in  the  largest  surplus  ever  made  (£25,837),  despite  the  ab- 
normal prices  of  coal  and  other  necessaries  during  seven  months  of 
the  period. 

He  said  coal  had  cost  them  £6,466  more  than  during  the  prec<>ding 
year.  They  proposed  to  transfer  £14,000  to  renewals  ami  -pi  rial  rxpcn- 
diture  fund".  They  had  established  a  reserve  fund,  ami  1 1  m  Im  n  a  to  it 
£10,000  from  the  accumulated  surjilus.  He  was  op|io.-,  .1  t.,  -ujj.  stions 
that  the  department  should  give  somrtliiii.4  to  the  rcducliou  ol  the  rates. 
The  business  policy  was  to'buiM  n|.  a  1.  -. ave  for  eventualities.  The 
number  of  units  sold  had  been  4  t.T.iO.ooii,  compared  with  26,2.50.000  in 
1913-14.  A  large  portion  of  the  increase  was  due  to  their  having  supplied 
the  tramways,  but  the  yea^-'s  increase  in  general  consumption  was  little 
less  than  the  whole  of  the  units  used  by  that  department.  Many  of  the 
large  works  had  entirely  displaced  their  private  plants  and  were  taking 
their  whole  supply  from  the  Corporation  mains.  The  output  for  lighting 
also  showed  an  increase  over  the  previous  year.  The  average  price  re- 
ceived for  all  purposes  was  0-971(1.  per  unit.  Although  tlje  committee 
were  faced  with  a  probable  extra  expenditure  against  revenue  of  well  over 
£20,000  during  the  current  year,  on  accoinit  of  increased  prices  of  coal  and 
mat(^rials  alone,  they  did  not  at  prcsiMit  jjropose  to  rais(^  the  price  of 
electricity.  The  total  cost  of  jjroduction  per  unit  showetl  a  decrease, 
notwithstandmg  the  increase  in  the  cost  of  coal.  The  cost  of  production 
at  the  respective  stations  was  as  follows:  Ncepsend,  44.449,100  units 
generated.  0-24d.  jx-r  imit ;  Sheaf-strect,  900.400  units,  l-03d.  per  unit : 
and  Kelham,  5,172.316  units,  0-4«d.  per  unit.  The  profit  made  so  far 
through  amalgamating  with  the  tramways  power  station  had  been  very 
slight.  Total  costs  per  unit  were  0-8Cd.,  consumers  numbered  (i,909, 
connections  in  kilowatts  are  li6,142,  total  horse-power  of  motors  is 
34,929,  (he  (-apacity  of  th»^  generating  stations  is  31,725  kw.,  and  there 
are  166  sub-stations.  70,540  tons  of  coal  werj  consumed  during  the  year. 
The  length  of  mains  laid  is  438  miles. 

The  accounts  show  gross  capital  expeiuliture  £1,344,348  (im-rcase 
£121.700).  Thi^  outlay  [XT  kilowatt  (for  2f;,000  kw.)  is  £51  compared 
with  (I7.500k.w.)  £68 'last  year.  Revenue  was  £209.005  (eompareil  with 
£149,892  in  previons  year),  and  total  costs  wi-re  £101,966  (£69.172). 
leaving  gross  profit  £107.039  (£80.720).  lutercsl  requiri-d  £37,410 
(£30.->25)  and  sinking  fund  £43,790  (£35,844),  leaving  a  surplus  of  £25,837 
(£14.449). 

Till-  miiuites  of  I  he  comnnltc(^  were  eoiilirmed. 

Sunderland.  The  accounls  of  the  eleclriiity  de|)ar(inenl  foi'  file 
year  ended  March  31  show  tolal  capital  expenditure  £483,755 
(increase  £14,919).  and  £148,505  has  been  repaid. 

Revenue  was  £73.517  (compared  with  £72.517  in  previo\i8  year)  and 
working  ami  general  exp-nses  were  £40.091  (£36.221 ).  leaving  gross  profit 
£33.426  (£:17.296).  Interest  required  £11.023  (£11.301)  and  sinking  fund 
£16,751  (£15.908).  and  after  applying  £999  (£1.076)  to  p-ncwals  and 
special  expenditure,  the  net  profit' was  £4.6.->3  (£9,(»ll).  Revenue  was 
eqnal  to  l-(miil.  (lid.)  per  kelvin  sold,  working  and  general  ex|)enscs 
were  0-.54d,  (0-49d.).  and  total  costs,  includini;  caiiital  charges.  &c.. 
l-04d.  (0-07(1.).  K.-lvins  generated  wen-  18,013.911  and  sold  14,499.124 
( 14.870.527).     Total  maximum  supply  demanded  was  6,300  kw. 

Mr.  A.  S.  Rlacknmn  (borough  eh-ctVical  engineer  and  manager)  says  in 
his  report  the  decreases  in  sales  of  curn^nt  oil  the  l.t.  nelwauk  were,  f(U- 
lighting  and  liealini;.  1-35  fier  cent.,  motors  O-.'tO  |)er  cent,  and  public 
lighting  40-33  p.-r  -■>«      a,„l  tl„-  s„,,,,Iv  fo,   In.cljon  decreased  0-09  p.-r 
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cent.  The  decrease  in  power  supplies  (0-075  per  cent.)  is  not  so  great  as 
was  expected,  owing  to  the  extra  demand  for  Government  work.  New 
sub-stations  varying  from  7.5  kw.  to  37.5  kw.  capacity  have  been  con- 
nected during  the  year.  Tv.o  new  underfeed  stokers  at  Hylton-road 
works  have  fully  complied  with  expectations.  18,096  yds.  of  network 
cable  have  Ijeen  replaced  during  the  year,  and  1,620  yds.  of  new  l.t.  cable, 
and  328  yds.  of  new  e.h.t.  cable  have  been  laid.  Consumers  number 
1,700  (increase  78),  and  total  connections  in  (equivalent)  32  watt  lamps 
are  620,904  (increa.se  91.600).  Maximum  load  wa.s  6.300  kw.  (6.700  kw.) 
and  load  factor  26-27  (2-J-34)  per  cent. 


COMPANIES'  MEETINGS  AND  REPORTS. 


BRITISH  DYES  (LTD.)— .\t  the  statutory  meeting  last  week  the 
chairman  (Jlr.  J.  Falconer,  .M.P.)  gave  an  account  of  the  progress  of  the 
company.  He  said  their  aims  were  first  to  deal  with  the  present  emer- 
gency, and.  cecondlyi  to  lay  the  foundation  of  a  national  supply  of 
dye-stuffs  that  would  make  us  permanently  independent  of  the  Germans. 
They  would  have  a  research  department,  as  without  research  by  well- 
trained  chemists  they  could  not  keep  th-3  load,  and  they  would  also  have 
a  technical  committee.  They  were  in  touch  with  the  universiti-js,  and 
sought  to  get  the  a.ssistance  of  the  best  experts  for  the  solution  of  all 
probli-ms  that  arose; 

DAVEY,  PAXMAN  &  CO.  (LTD.)— For  the  1.5  montlis  to  March  31  the 
jjrofit  was  £17.74.5.  and  witli  £4.295  brought  forward  the  available  total 
was  £22,040.  A  sum  of  £3.453  has  been  placed  to  depreciation  reserve. 
and  after  allowing  £2.375  for  directors'  fees,  paying  1 1  year's  debentrtre 
interest  and  writing  off  £1.395  for  South  African  expenses  and  patent 
licences.  £1().2hT  has  1.  •,ii  rarricil  forward. 

DEUTSCH-UBERSEEISCHE  ELEKTRICIT ATS  aESELLSCHAFT.— This  com 
jmny.  which  controls  a  number  of  South  American  electrieitj-  supplv 
works  and  tramway  undertakings,  has  declared  a  dividend  of  10j)creent. 
for  1914.  com|>ared  with  11  per  cent,  in  1913.  The  net  profit  was 
M. 14,798,083  (about  £739.904).  against  M.14.728.037  (about  £736.401)). 
The  reduction  in  dividend  is  due  to  the  increased  capital  and  to  the  South 
American  crisis.  The  whole  of  the  company's  undertaking  suffered  from 
the  general  depression  which  retarded  tlirir  il.-..  Inpiiient.  During  the 
year  239.881,777  units  were  generated,  at.M  lu  i  JJT.  I '."  1.875  units  in  1913, 
the  energy  uti.l  ,_-d  btiing  191,315,513  units,  a-ain-t  I  79.462.,398  units  in 
1913.  The  rejxjrt  also  gives  some  particulars  of  the  position  of  the  sub- 
sidiary companijs  in  Huenos  Ayres,  Santiago,  Valparaiso  and  Montevideo. 

ELECTRIC  &  GENERAL  INVESTMENT  CO.  (LTD.)— The  directors'  report 
for  the  year  ended  .May  31  shows  gross  profit  £7,423.  4s.  6d.  Aflir 
deducting  all  general  charges,  interest,  transferring  £2.409.  7s.  .5d.  to 
reserve,  and  adding  £3.074.  15s.  9.1.  I.r.ni.ilil  foruanl.  tliiiv  is  a  balance 
of  £5.222.  .5s.  7d.,  which  the  dirvn,,,,  i,  r.,,,,,,,,  n,l  .h..n|.l  be  carried 
forward.  £84.000.  appearing  as  a  |.i..\  iMun  l,ii  ,  ..nliii::.  n,  i  s  in  the  last 
balance-sheet.  Iia,s  been  debited  with  £4.2.55.  Is.  7d.  ni  resp-.-et  of  losses 
incurred,  and  after  transferring  thereto  £2,409.  7s.  5d.  from  profit  and 
loss,  there  is  a  balance  of  £82.154.  5s.  lOd.,  which  has  l)L'L'n  deducted 
from  111-  valui-  of  th;-  company's  investments  and  ri-l:iin;-d  as  an  invest- 
ment rcscrsi-  fmul. 

KALGOORLIE  ELECTRIC  TRAMWAYS  (LID.)— At  the  nieetingon  .Monday 
the  cbairman.  .Mr.  .\llen  H.  !'.  St(meham,  said  the  v/ar  had  had  an 
adverse  effect  upon  their  <nlerprisc.  and  they  v.ere  still  suffering  from  the 
unfair  competition  of  the  motorcar  service.  The  deprcs.sed  condition 
of  the  mining  industry  al.so  affected  theii;  receipts.  The  drought  had 
broken  up  and  heavy  rains  had  fallen.  The  crops  were  looking  well,  and 
there  was  every  i>rosp<-et  of  a  good  harvest,  v/hich  woidd  favourably 
effect  r(-cci[>ts. 

KRAPTUBERTRAOUNOSWERKE  RHEINFELDEN  (AG.)-  A  dividend  of 
8  per  cent,  has  been  declared  as  in  1913.  The  report  states  that  the 
company  suffered  from  the  number  of  men  called  up  for  service,  and  that 
there  wa-s  a  falling  off  in  the  demaiul  for  energy  on  the  outbreak  of  war. 
but  it  is  claimed  that  the  greater  [i.-irt  of  tli-  lois  was  made  good  by  th  ■ 
end  of  .September. 

MARCONI'S  WIRELESS  TELEGRAPH  CO.  ( LTD. )  -The  gross  prolit  for  the 
year  1914  anir,untr>|  to  £371.(171.  Its.  Hd.  and  the  net  prolit  to 
£232.716.  8s.  lid.  (an  incnas:-  ovi-r  1913  of  £110,392).  and  with 
£7(>,r)49.  ir.s.  7il.  brought  forwaril,  the  total  was  £309,206,  4s.  ()<l.  The 
basis  of  remuneration  from  the  (Jovernment  for  the  use  of  the  company's 
high-power  slotions  since  the  beginiinig  of  the  war  and  other  services  not 
yet  having  been  si-ltleil,  it  has  not  U-i-n  possible  to  include  any  sum  in 
res|K-et  of  them  in  I  hi-  profit  and  loss  nceo\mt  of  last  year.  In  lln-"balance- 
shei-t,  shares  in  Associated  fompanles  and  |)atenis  are  again  taken  at 
their  eosl  price  (£1.360,125.  15s.  4d.).  an  increa.se  of  £61.382.  Is.  lOd.. 
mainly  comprised  of  the  company's  |iroportion  of  the  increased  capital 
of  the  Kussian  Company.  The  par  value  of  shares  held  in  A.s.sociatcd 
Companies  now  stands  at  £2,469.858.  14».  lOd..  exclusive  of  shares  which 
have-  no  rnpiiul  denomination.  The  amount  of  the  share  pr.-inium  account 
!.'!)",.''■"  "■"""'••'•red  to  g,.n.-ral  reserve  account,  which  now  stands  at 
tKI.7,53).  <H..  lid.  The  Fren.h  eompnny  (Cir  Kranaise  Maritime  .-l 
,»..', "f"',".  '^"'"K''"l'''i"  """»  I'd)  h«H  d.-Hnred  a  .livid.n.l  for  191 1  at 
rM.,  f.l  l(>  ,K.r  c-nt.  on  the  onlinnry  shareH  and  31.25  fr.  i>cr  share  on  the 


founders"  shares.  The  Marconi  International  Marine  Commimication 
( 'o.  has  again  shown  substantial  increase  of  bu  siness  and  profits  and 
divi<lends  amounting  to  10  per  cent,  have  l>een  d  eclared.  The  Russian 
company  (Soci(?te  Russe  de  Telegraphes  et  Telepho  nes  .sans  Fil)  ha.s  made 
satisfactory  progress  and  a  dividend  at  rate  of  15  ))er  cent,  for  1914  (com- 
))ared  with  (i  per  cent.)  has  been  declared.  The  Marconi  Wireless 
Telegraph  Co.  of  America  earned  increasetl  profits,  but  owing  to  the 
conditions  prevalent  in  Europe,  and  the  consequent  necessity  to  defer  the 
opening  of  the  transatlantic  service,  the  directors  decided  not  to  declare 
a  dividend.  The  outbreak  of  war  caused  considerable  dislocation  of  the 
company's  affairs  as  well  as  those  of  the  A.ssociated  Cumpanit-s.  Busi- 
nesses of  importance  which  were  on  the  point  of  fi  iiitiim  have  had  to  be 
deferred,  many  negotiations  wliich  were  in  course  of  successful  progress 
with  Foreign  Governments  hail  to  bi-  abandoned  for  the  time  being  ;  the 
opening  of  the  direct  public  telegraph  services  between  this  country  and 
the  United  States  of  America  and  Spain  have  had  to  lie  postponed.  The 
sum  of  £4,347.  Os.  6d.,  due  from  the  Turkish  Government,  has  not  been 
reeii\ ed.  In  all  the  circumstances  the  directors  consider  it  prudent  to 
recommend  the  declaration  of  a  dividend  of  10  jwr  cent,  upon  the  ordinary 
shares  ;  to  place  £100.000  to  general  reserve  account,  and.  after  deducting 
the  dividend  of  7  per  cent,  paid  earlier  in  the  year  upon  the  preference 
shares,  to  carr}-  forward  £69,497.  8s.  6d.  The  directors  do  not  contem- 
plate that  any  loss  in  consequence  either  of  loss  in  exchange  or  deferred 
])ayments  will  result,  but  having  regard  to  the  serious  war  in  which  the 
country  is  engaged,  they  consider  they  are  best  studying  the  interests  of 
the  shareholders  in  adopting  a  conservative  policy.  The  board  are 
gratified  to  be  able  to  state  that  during  the  current  year  the  company  has 
lieen  engaged  to  its  fullest  capacity  in  supplying  the  demands  of  the 
British.  Colonial  and  Foreign  (Jovernments.  The  orders  in  hand  justify 
the  anticiiiation  that  the  volume  of  business  this  year  will  exceed  that  of 
any  pri-vioiis  year. 

MON^i  NICKEL  CO.  (LTD,)— At  the  recent  meeting  the  chairman  (Sir 
A,  Mond.  Bart .)  said  theirshares  in  as.sociated  companies  stood  at  £161. OOt) 
against  £89.000.  The  va.st  bulk  of  that  sum  was  represented  by  a  sub- 
sidiary company  formed  in  Canada  to  obtain  charters  to  develop  water- 
]iower  for  the  purposes  of  the  mine  and  smelter.  A  large  amount  of  the 
increase  in  the  shares  of  associated  companies  wa-s  in  connection  w-ith 
the  develoiunent  of  the  water-power.  The  water-iiower  was  extremely 
valuable,  producing  electricity  at  a  low  rate.  It  had  been  a  source  of  very 
great  economy  indeed  to  the  company  :  in  fact,  unless  they  had  developed 
the  water-power  their  profits-would  have  been  very  .serioiLsly  diminished. 
It  worked  smoothly,  gave  very  little  tremble,  took  very  little  labour  and 
was  very  economical  in  ujikeep. 

J.  STONE  &  CO.  (LTD.)— The  rejiort  for  1014  states  that  the  satis- 
factory condition  of  the  company'strade  which  prt>vailed  throughout  1913 
continued  and  showed  remarkable  improveiuent  until  the  outbreak  of 
war.  Since  that  date  the  company's  v/orks  have  bei-n  devoted  to  the 
manufacture  of  Government  requirements.  The  credit  balance  (after 
allowance  for  depreciation.  &c-.)  is  £198.926.  making,  with  £125,162 
liroughl  forward,  a  total  of  £324.089.  After  deducting  preference  divi- 
dend and  placing  £20,000  to  reserT,-  fund,  the  directors  n-commend  a 
dividend  of  10  per  cent.  )x>r  annum  and  a  bonus  of  .'Js.  per  .share  on  the 
ordinary  shares,  leaving  £189.039  to  be  carried  forwar<l. 

WELSBACH  LIGHT  CO.  (LTD.'  -The  net  profit  for  the  year  ended 
Mavrh  31  is  £.5.u!m;.  and  Hilli  £612  from  hist  year  the  available  total  is 
15.70S.  wliic-li  tile  directors  reeoiumeiid  be  carried  forward.  Ouring  the 
year  no  ilividend  was  received  in  respect  of  the  company's  shaiv-holding 
in  the  Austrian  eompaiw,  but  it  ha,s  been  ascertained  that  a  dividend  of 
5  per  cent,  was  declared  in  December  last. 

At  the  meeting  last  week  the  chairman  (Mr.  .J.  R.  Yates)  said  that 
there  had  been  a  teiulcney  for  expenses  to  increase  in  every  direction, 
but  the  trading  jirofit  of  over  £20.000  (an  inerea.sc  of  £(),670  over  that  of 
1913)  was  not  \insatisfaet(U-y.  Their  trading  for  thi-  current  year  was 
shaping  as  well  as  could  lie  expected.  The  figuri'  in  the  balance-sheet 
representing  the  Austrian  shares  was  one  which  must  give  cause  for  re- 
lleetjoii.  as  tliere  woulil  be  dillieulty  in  forecasting  what  would  be  the 
a{-tnal  \alue  of  those  shares  when  peace  canu\ 

WESTERN  UNION  TELEGRAPH  CO.— The  report  for  the  six  months  to 
.lune  30  shows  revenue  and  income  $24,019,260,  expenses  $19,359,745. 
interest  on  bonds  $668,600,  net  income  83.990,915  (increase  81.891,080). 


NEW   COMPANIES,   STATUTORY    RETURNS, 
MORTGAGES  AND   CHARGES,   &c. 


NEW   COMPANIES. 

BERRY  &  HAYWARD  (LTD.)  ( 1  tO.957)  Keg.  .luly  13,  capital  £2.000 
in  £1  shares,  to  lake  over  business  carried  on  at  Nottingham  as  Bi-rry 
&  Hayward.  and  to  carry  on  business  of  electrical  engine<'rs  and  coii- 
Iraelors,  manufacturers  of  and  dealers  in  electrical  apparatus  and 
appliaiiees.  maiinfaeturers  of  electric  cables,  incandescent  lamps.  Ac, 
I'riMit lupiiiiy.      first  diieelors  .1,  G.  Herry  and  .\.  T.  Hayward. 

BIRMINGHAM  CENTRAL  SUPPLY  CO.  (LTD.)  (ll(l,8St.)  Keg.  .luly  6, 
lapilal  £2.1100  in  £1  shares,  to  take  over  business  carried  on  as  the  Central 
Supply  Co.,  and  to  carry  on  the  liiisiiiess  of  engineers,  mannfacturi'ra  of 
and  (U-alers  in  electrical  apparatus,  equipment,  machinery  and  appliances, 
&c.  I'rivatncnmpany.  W.  I'arsons  is  sole  perman"nt  director  aiul  chairman. 
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J.  FARR  &  CO.  (LTD.)  (140,90.')).— Reg.  .July  7,  capital  £1,.500  in  £1 
shares,  to  adopt  an  agreement  with  J.  Farr  (trading  as  J.  Farr  &.  Co.)  for 
the  purchase  of  the  business  of  an  electrical  engineer  and  dealer  in 
electrical  goods  carried  on  by  him.  Private  company.  Directors  are  J.  Farr 
(governing  director,  subject  to  holding  1,000  shares)  and  Mrs.  M.  A.  Farr 
(both  permanent).    Secretary:   H.  Onion,  81,  Beech-avenue,  Nottingham, 

MONARCH  ELECTRIC  CO.  (625) — Reg.  .July  12.  Electrical  engineers. 
23,  .Scarborough-street,  West  Hartlepool.  Partnership  for  five  years 
from  Feb.  1,  1915.  Determinable  on  or  after  Feb.  1,  1911),  by  any 
partner  on  si.\  months'  notice.  General  partner :  F.  Rawcliffe,  77, 
Bayswater-road.  West  Jesraond,  Newcastle-on-Tyne.  Limited  partners  : 
R.  R.  Barkes,  50,  Highbury.  West  Jesmond,  Newca^tle-on-Tyno,  and 
H.  Barkes.     Contributing  £75  each  in  cash. 

STATUTORY   RETURNS. 

ALERT  ELECTRICAL  CO.  (LTD.)— Capital  in  return  dated  March  27, 
1915,  is  £2.1100  ill  tl  shares.  708  shares  taken  up.  £708  paid.  Mort- 
gages and  cliarii--  ml. 

BATH  ELECTRIC  TRAMWAYS  (LTD.)— The  capital  in  return  to  April 
1.  191."i  IS  iiliii.iiiHi  ,1,  tl  shares.  (75,000  preference,  125,000  preferred 
orrlinary  and  IJIt.dOO  (l<  fcirrd  ordinary^).  7,5.000  preference.  7.5.006  jjre- 
ferred  ordinary  and  30.000  deferred  ordinary  shares  taken  u]).  £1  per 
share  called  up  on  75,001.1  preference  and  75.<)OG  preferred  ordinary  shares. 
£150.600  paid.  £30.000  considered  as  paid  on  30,000  deferred  ordinary 
shares.      MortL'aL'.-s  and  charges  ;   £15.5,739. 

CABLE  ACCESSORIES  CO.  (LTD.)— According  to  retinn  to  May  20, 
capital  was  £20,000  in  £1  shares  (4,000  6  per  cent,  cumulative  preference). 
10,500  ordinary  and  1,800  preference  shares  taken  up.  £1  per  share  called 
up  on  8,042  ordinary,  15s.  per  share  on  ,348  ordinary,  12s.  6d.  on  1.910 
ordinary,  10s.  on  200  ordinary,  and  £1  on  1.800  preference.  £8,346.  15s. 
paid.  £3,050  considered  as  paid.  Mortgages  and  charges  :  Nil.  Return 
of  allotments,  made  up  to  May  23, 1915,  shows  a  further  50  preferenoa  and 
5,500  ordinary  shares  allotted  for  cash. 

CITY  OF  LONDON  ELECTRIC  LIGHTING  CO.  (LTD.)— In  return  to  March 
30  capital  is  £1,200.000  in  £10  shares  (80.000  ordinary  and  40,000 
preference).  70,.")!).)  ordinary  and  40,000  preference  shares  taken  up; 
£1,105,950  paid.     Mortgages' and  charges,  £S00.oo0. 

GELL  TELEGRAPHIC  APPLIANCES  SYND.  (LTD  )— Capital  at  March  12 
was  £40,(X)0  in  £1  shares.  37,700  shares  taken  up.  10s.  per  share  called 
up  on  15,000  and  £1  per  share  on  7.700  shares.  £15,.537.  IO3.  paid 
(including  £337.  10s.  paid  on  1,.500  shares  forfeited).  £22,500  considered 
as  paid,  being  £1  per  share  on  15,000  and  10.s.  per  share  on  15,000  shares, 
ilortgages  and  charges  :  £1,000.  The  capital  v.'as  reduced  to  £20,000 
in  10s.  shares  on  May  25,  1915. 

MADRAS  ELECTRIC  TRAMWAYS  (190i)  (LTD.  1— Return  to  April  « 
gives  capital  as  £200.000  in  £5  shares  (25,000  preference).  20,000  pre- 
ference and  1 1,452  ordinary  shares  taken  up.  £5  per  share  called  up  on 
13,.500  i)refcrcnce.  £1)7,500  paid.  £89,760  considered  as  paid  on  6,500 
preference  and  11,452  onlinary.     .Mortgages  and  charges  :   £59,540. 

TELEPHONE  CO.  OF  EGYPT  (LTD.)— Return  to  A])ril  28  gives  capital 
as  £200,000  in  36,000  preference  and  -1,000  deferred  shares  of  £5  each. 
All  shares  taken  up:  £5  per  share  called  upon  24,000  preferred:  £120,000 
paid ;  £80,000  eonsiflererl  as  paid  on  12,000  preferred  and  4,000  deferred. 
.Mortgages  and  ehargrs.  £  IS  1.25 1. 

URBAN  ELECTRIC  SUPPLY  CO.  (LTD.)— According  to  return  to  April 
14  capital  is  £()40,000  in  80.(W0  ordinary  shares  of  £3  each,  50,000  pre- 
ference shares  of  £5  each  and  1.50,000  unclassified  shares  of  £1  each. 
SO.WO  ordinary  and  .50.000  preference  shares  taken  up.  £3  ])cr  share 
called  up  on  the  ordinary  and  £5  per  share  on  the  preference.  £490,(X)0 
paid.     .Mortgages  and  charges  :  £408,210. 


G. 

ture>. 


H.    TURNER    &    CO 

,  part  of  a  si-rjes  cf 


MORTGAGES  AND  CHARGES. 

(LTD.)      Issue  on  .lulv  12.  1915.  of  £60  dcben- 
Ireadv  been  liled. 


Issue  on  .lul\ 
lic.'ulars  h.ave 


RECEIVERSHIPS. 

BRITISH  SHERARDIZERS  f LTD.)— Notice  of  appnmtmi-iit  of  W.  R. 
fiafT,  of  54,  .\ev.  I'.nwil  street,  K.C..  as  receiver  on  .July  8.  under  powers 
contained  in  delwtiture  date.l  ,|nne  10,  101.5.  has  been  filed. 

DUFFIELDS  (LTD  )  I.. (I.  t.'odfrey.  77. Norfolk  House-road, Strcatham, 
8.W..  eeased  I.,  a.l  a,  Keeeiver  on  .Inly  2,  1915. 

ERNEST  SCOTT  &  MOUNTAIN  (LTD.)— F.  K.  (Jliver,  of  Vtmni  Clittnibers, 
32,  (Irainger-Ktreid  West,  Ncwcu«llc-on-Tyne,  ceB.Me(l  to  act  as  receiver 
or  manager  on  .May  26,  1915. 

K.  HBBBERT  to  CO.  (LTD.— G.  E.  Corfield,  of  Balfour  llouso.  Kins- 
bury  I'avement,  K.(,'.,  ceased  to  act  as  receiver  and  manager  011  June  3. 
1915, 

SESIDE  to  CO.  (LTD.)— Notice  of  appointment  of  H.  T.  Dawson.  Bank 
House,  Krigliouse,  ok  neeiver  on  .July  1,  1915,  under  pnwers  ciintainvd 
in  second  mortgago  deb<nturcs  dated  Aug.  7,  1914,  iia'  Ix'cn  tiled. 

COMP/iNV  INCORPORATED  OUTSIDE  THE  U.K. 
BADXITF8  DD  VAR  il,4il9l'')  Particnlnrs  lijerl  ,(idy  14.  191.5. 
Capital  2."il).000  fr.  in  sliar.s  of  ItHI  fr.  Reg.  in  France  .Inly  3,  1913.  tr> 
deal  with,  work  and  dispose  of  Hau.xite  and  other  miniTnIs  of  nil  kinds. 
British  address  :  .52,  Colenian-street,  E.C.,  where  H.  .1.  -lack  is  aulho- 
ri  id  to  accept  service. 


CITY  NOTES. 

MEMORANDA  (July  21). — Bank  rate  5  per  cent,  (since  Aug.  8,  1914.) 
Consols  65.  Consols  Pay  Day  .Aug.  5.  Stocks  and  Shares  Ticket 
Days  July  28  and  Aug  11.  Pay  Days  July  29  and  Aug.  12.  Price  of 
silver,  22f5d  

BRISTOL  TRAMWAYS  &  CARRIAGE  CO.  (LTD.)— At  an  extraordinary 
meeting  last  week  the  resolution  recently  passed  authorising  an  alteration 
in  the  articles  of  association  to  extend  the  objects  of  th^  company  so  .as 
to  include  electricity  supply,  &e.,  was  confirmed. 

CLONTARF  &  HILL  OF  HOWTH  TRAMWAY  CO.  (LTD.)— An  interim 
dividend  at  rate  (if  3  per  cent,  per  annum  for  the  past  half-year  has  been 
d'-elared. 

COMPANIES  STRUCK  OFF  THE  REGISTER. — On  .luly  16  lllnminated 
.Signs  ant!  Xev,  Imperial  Klcctric  Lamp  Co.  were  struck  cifi  tlv  Register  of 
Joint  Sliiek  ('oni|ianieK. 

JULIUS  PINTSCH  (AG.)— This  company  has  declared  a  dividend  of  8 
per  cent,  for  I'M  I.  th  •  net  profit  being  £74.138,  against  £75,648  in  1913. 

EALGOORLIE  ELECTRIC  TRAMWAYS  (LTD.) — This  company's  gross 
receipts  for  May  were  £;>.2li9.  and  estimated  working  expenses  were 
£2,194.     Agareg'ati-  receipts  from  Jan.  1  were  £13,472. 

LANARKSHIRE  TRAMWAYS  CO. — .\n  interim  dividend  at  the  rate  of 
5|  jier  cent,  for  the  lialf-year  ended  June  30  has  been  declared. 

LIVERPOOL  OVERHEAD  RAILWAY  CO. — The  directors  have  declared 
an  interim  divideml  at  th  rate  of  5  per  cent,  per  aruuim  on  the  preference 
shares  and  2t  |iir  cent,  jier  annum  on  the  ordinary  shares,  less  lax  at  the 
rateof  2s.  3id.  in  th-  £. 

MONTREAL  WATER  &  POWER  CO.— The  n?t  profit  for  year  ended  April 
30,  after  providing  for  interest  charges,  &c.,  was  S384.769.  The  sum  of 
872,104  has  been  appli-d  for  d.-prcciation,  &e..  leaving  8312,665  to  be 
carried  forward. 

SAO  PAULO  TRAMWAY,  LTGHP  &  POWER  CO.— A  dividend  of  2 J  p:!r 
cent,  on  th-  eomnion  stnek.  payable  .\ug.  2. 

SIEMENS  ELEKTRISCaEBETRIEBEA.G. — A  dividend  of  6^  per  cent,  has 
been  declared  fi^r  the  >ear  1913-14.  the  profit  showing  ai  increase  of 
about  350.000  marks  over  the  previous  year. 

TOTTENHAM  LIGHT.  HEAT  &  POWER  CO.— The  full  dividends  of  !{ 
per  cent,  per  annum  on  the  A  and  (i  piir  cent,  per  annum  on  the  B  consoli- 
dated stock  are  to  be  paid,  and  a  dividend  at  thi  rate  of  5  per  cent,  per 
annum  on  the  ])referene-'stoi'k  forth"  half-year  to. June  30  is  recommended 


ELECTRICAL  GOIVIPANIES'  SHARE  LIST. 

What  were  known  as  "  official  quotations  "  are  not  now  issued,  bub 
wo  give  below  the  latest  prices  at  which  actual  transactions  took  place 
on  or  before  Wednesday,  .fidy  21.  The  greatest  care  is  taken  in  oompiling 
these  figures,  but  the  difficulty  of  verification  is  now  much  increased. 
J,   Last     ^  ^  1      P'lc«.  Ratb         n,„nRMn 

S^Divi-  NAME.  i       Wed.       percent      °'^Z 

J5    DBHD  '     July  21.    ,  Yielded.-         ^"^- 


\^i 


s 

5% 

1(1 

•*% 

10 

b/O 

.St. 

!)7„ 

1(1 

'^l 

10 

Rt, 

4*"/ 

St. 

A"/ 

b 

v% 

St. 

rfs 

.S 

St. 

*"'n 

6 

3^' 

St, 

Ak"' 

.St. 

6% 

St 

St. 

5% 

St 

l*% 

St. 

5% 

St 
.St 

4^ 

St 

4% 

St. 

4% 

St 

10 

!>!% 

lU 
Rt 

i^ 

St 

4% 

St. 

lj% 

it. 

3H0 

St. 

3i". 

St 

^"f 

Electricity  Supply.  j 

Bournemouth  &  Pcole  E.L.  Ord 1 

Do.    4J%  C'jm.  Pref j 

Do.    6%  Cum.  2nd  Pref 

Brompton  &  Kensington  Ord 

Central  Elec.  Supp.  G.  Deb.  St 

Charing  Cross  West  End  Si.  City  Debs... 

Do.    4i%Pref 

Do.     Ord 

City  of  l^ndon  Elec.  Lt  Ord 

Do.    6%  Pref 

Do.    5%  Deb.  St 

County  of  London  Ord 

Do.    e%  Pret 

Do.    2nd  Deb 

Edmundson's  Elec.  Supp.  4J%  Debs... 
Kensington  and  KnightsbridgeOrd. 

Do.    Deb.  St  

London  Elec.  Supp.  6%  Pref 

Do.     4%  Mort.  Debs 

Metropolitan  E.  Supp.  Ord 

Do.     bt  Mort.  Deb 

Midland  Elec.  Ccrpn-.l.'st  Mori.  Deb.  St 
Newcastle  &  Dlst.  EL.  6%  2r.d  Dbs  .. 
Newc.istle-"on-TyneE.S.5%2dMtDb.St 
North  Metropolitan  E.  P.  Supp.  6%  Prof 
South  London  E.S  Isl  Mort  Debs.    . . 

Urban  Elec  Suop  4i%  Db.  St     

Waste  Heat  &  Gas  Eloc.  Gen.  Stations. 
Westminster  E.S.  Corp.  Ord 

Do.     41%  Cum.  Pref 

Electric  Railways  &  Tramways. 

British  Elec.  Tr.ictlon  5%  Debs 

Do.     6%Curn.  Pref 

Central  London  Guar.  As-ontod  Ord.  .. 

Do.  do.  Assented  Det  Ord.  .. 
CII/&  S.  London  Deb 

Do.     Pref.  18%     

Lanarkshire  Tramways 

London  Electric  Ry.  Ord 

Do.    4%  Pref 

Do.     •»';i  Dobs 

Metropolitan  Ry.  Con,  Ord 

Do.     3».,  Pr-I 

Do.    31%  Convertible  Pref 

Do.     3|%  A  Dets 

Do.     3t%Deb8 

Metropolitan  DIst  Ry.  Ord 

Do.    4%  Prior  Uen    

~  tEidlvldmd  or  Inteiti', 


£    s. 

d. 

9)} 

7    2 

a 

Mar,  Sept 

<»'i 

4  15 

Feb,  Aug 

105 

5  18 

t 

Feb  Aug 

ii, 

b    0 

2 

Mar,  Sept 

90J 

4     8 

5 

83i 

4  15 

10 

Jan,  July 

4lV 

5  10 

lU 

4 

6    5 

0 

Aug.  Feb 

13} 

6  14 

6 

Feb,  Aug 

12t 

4  17 

0 

Mar,  Jly 

110 

4  10 

II 

Jun.Dec 

■0} 

b  10 

2 

Mar.  Sept 

\Ofi 

5  13 

7 

Feb,  Aug 

97 

4  12 

9 

My,  Nov 

771 

S  16 

2 

July 

7t 

b    4 

2 

Feb,  Aug 

8b 

4  13 

0 

Jan.  Jly 

5A 

S  IS 

b 

Bbi 

4  11 

11 

Jan,  Jly 

2f 

6    7 

3 

Mar,  Aug. 

9b! 

4  14 

0 

Jan,  jiy 

99 

5     1 

u 

Jan,  jly 

98J 

6    1 

10 

Mar.  Sept 

100 

b    0 

0 

Mar,  Sept 

I1V 

5  It 

7 

Apl,  Oct 

95 

f>    b 

3 

Jan,  Jly. 

851 

,S    S 

7 

AdI.  Oct 

li. 

7  12 

9 

Mar,  Aug 

7(lr 

6     1 

5 

Mar.  Sepi 

4„i 

4  19 

8 

Jan,  Jly, 

79  J 

6    6 

2 

Apl,  Oct 

b7t 

8  19 

2 

Feb,  Aug 

73 

S    9 

b 

761 

5    4 

3 

84 

4  15 

3 

May.  Nov 

80 

6    S 

0 

Feb,  Aug 

9«J 

5  1/ 

6 

Feb.  Au« 

6i{ 

5  0 

6  7 

0 
3 

Jan,  July 
Mar.  Sept. 

% 

4  14 
4  18 

1 

7 

Jan,   lly. 
Feb,  Aug 

77 

4  10 

b 

Feb,  Aug 

74 

4  14 

3 

Feb,  Aug 

82 

4     4 

9 

Jan,  July 

83 

4    4 

1 

Jan,  July 

14 

Feb,  Aug 

92 

4    7 

0 

May,  Nov 

608 
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ELECTRICAL  COMPANIES'  SHARE  LKT.— Continued. 


8 'Last I 
5  Divi-' 

(O    DEND 


Pilu, 
Wed., 
July  21. 


Electric  Railways  and  Tramways  —eont 


5!  2/6 
M5%  i 
1    6% 
5!     .. 
1'  6% 
I'  7%  I 
St.  '  Wo 
101  6% 
5  20% 
S   2/3  I 
St  I  4i% 
10 '  5% 
10   5% 

100  4»^ 

12  12/0 
100^  4% 

1'  7i% 
li  6d. 


4i%    Metropolitan  Dist.  Ry.  41%  First  Pref 

St;  6%        Do.     6%  Perp.  Debs 

St  I  4%  j     Do.    4%  Debs 

St     4%        Do.    4%  Debs.  (1903-5) 

St    4%  I     Do.    4%  Guar.  Stock 

10      ..I  UndergroundE.Rys.  of  London  Shares. 

1/0,     ..I     Do.    AOrd 

St    6%       Do.    6%  Inc.  Debs 

..    6%       Do.    6%  Inc.  Sds..  with  coup.  15 

. .    4i%      Do.    4J%  Bds 

5      ..   I  Yorkshire  W.  Riding  Ord 

5  6%        Do.     Pref 

I     Electric  Manufacturing,  &c. 

I  1/9?  I  Babcock  &  Wilcox  Ord 

I I  1  /O  '  Brit.  Aluminium  Ord 

100    5%        Do.     Prior  Lien  Debs 

1  6"„       Do.    6%  Pref 

5  15"i    Brit.  Insulated  &  Helsby  Ord 

5  3/0       Do.    6%  Cum.  Pref • 

1  6%  '  British  L.M.Ericssion  Mfg.  Cm.6%  Pref. 

2  71%    Brit  Westinghouse  Pref 

100  6°^       Do.    6%  Prior  Lien  Debs 

St  ,  ioi        Do.     4%  Mort  Deb.  St 

Callender's  Cable,  Stc,  Co.  Ord 

Do.    5%  Pref 

Castner  Kellner 

Dick,  Kerr  &  Co.  6%  Pref.    

Edison  &  Swan  U.Elec.Lt  A.  £3  pd 

Elec.  Construction  Ord 

Do.    7%  Cum.  Pref 

Do.  4%  Debs 

General  Electric  6%  Pref 

W.  T.  Henley's  Telegh.  Wks.  Co.  Ord. . 

Do.     4i%  Cum.  Pref 

Do.      41%  Db 

India  Rubber,  G.  P.  8k.,  Ord 

Do.  Pref 

Do.     4%  Debs 

Telegh.  Con.  &  Main.  Co 

Do.    4i%Debs 

Vickers  Ord 

Do.     5%  Pref 

Do.    1st  Debs 

Do.    4i%  2nd  Debs 

Telegraphs. 

Amazon  Telegh.  Co.  5%  Debs 

Anglo  American  6%  Pref.  Ord 

Do.    Def.  Ord 

Commercial  Cable  4%  Debs 

Cuba  Submarine  Ord 

Do.     10%  Pref 

Direct  Spanish  10%  Pref 

Direct  United  States 

Eastern  Tel.  Co.  Ord 

Do.    31%  Pref 

Do.    4%  Debs 

Eastern  Extension  Tel.  Co..  4%  Debs. . 

Do.    Ord 

Gt  Northern  Tel.  Co.  with  Coup.  8.. . 

Indo-European  xd  and  bonus 

Marconi's  Wireless  Tel.  Co 

Do.    7%  Pref 

West  India  &  Panama  Ord 

Do.     1st  Pref 

Western  Telegh.  Co 

Do.     4%  Deb.  St 

Western  Union  50  yr.  BJs 

Telephones. 

American  Telephn.  &  Telgh.  $100  Cap. 

Cuban  Telephn.  Co.  5%  Bds 

Monte  Video  Telephn.  Ord   

New  York  Telephone  41%  Bds 

Oriental  Telephone  Ord.  (ex  bonus)    . . 

4%       Do.    Db.  St 

41%  Telephn.  Co.  of  Egypt  Db.  St 

8%  I  United  River  Plate  Ord 

5%  I    Do.    5%  Cum.  Pref 

41%      Do.    Deb.  Stk 

I      Financial  and  Investment 

GlobeTelei;h.  &  Trust 

Do.    6%  Pf 

Mackay  (Companies' Common  

Do.     $100  Pref    

Submarine  Cable  Trust  Orts 

Colonial  and  Foreign  Railways, 

Anglo  Argentine  Trams.  5%  Debs 


b9J 
129i 

88. 

R7* 


1051 
74t 
97i 


Rate    } 

PER  CBKT. 

Yielded. 


4  12  8 

4  10  8 

4  U  7 

5  6  0 


5  13 
8  0 
4  12 


lU 

6  14  !0 

6..;', 

tf 

6     6     4 

U.' 

8  13  11 

loot 

5  19    8 

73 

5    9    4 

th. 


100  5% 
St ,  30/0 
St  ,  30/0 
St  !  4% 
10  5% 
10  10", 
5    5/0 


10 

4% 

St 

25/0 

St 

17/6 

St. 

4% 

St 

10 

7% 

10 

22% 

2b 

137„ 

1 

10% 

1 

n'o 

10 

9d, 

10 

6% 

10 

3/0 

St 

4% 

41% 

$2 

5% 

I 

71d. 

4i%: 

i 

I0"/o 

10  6% 
10  6% 
100   5% 


44%'     Do.    41%  Debs 
4%  1     Do.    4%  Debs.. 


151 
71 

6i 


I18t 
331 


3i 
lU 


4iJ 


70 


5  5  3 

6  2  5 
6  18  3 
5  10  4 

5  13  6 

6  II  2 
6  13  4 
6  10  7 
5  16  8 
4  17  3 

4  17  10 

5  1  3 

6  3  1 


8  13  U 
7    3    4 

5  14    3 


1251       I  4  15 

Tramways ,  &c. 

781         6    5 
60 


5  2/9  i 
5    2/9 

100    $11 

100  $11 
5  S%  • 
5  2/6 

St.  41% 
5  91% 
..,  5% 
5   6% 

100   5% 


5}%  1st  Pref , 

Do.    51%  2nd  Pref 

Brazlliiin  Traction  Ord 

Do.    6%  Prof 

Brisbane  Trams  Ord 

Do.    5%  Cum.  Prof 

British  Columbia  41%  Ck>n.  Dobs.  . 

Calcutta  Elec  Trams.  Ord 

Havana  Elec.  Ry.  5%  Bds 

Madras  Elec.  Trams  6%  Cum.  Prof. 

Man.ao3 Trams  5%  Debs 

Mexico  Trams  Common  St 

Do,    5%  Bds    

Montreal  Street  Ry.  41%  Dobs.  (1922) . . 
Rio  do  Janeiro Tr.im,  L.  «i  P.  50  yr.  Bds 
Toronto  Railway  0>.  41%  Bds 


n 


4J 

658 


1001 
701 
951 


5    6 


11  15 
6  18 
S  14 

5  2 

6  15 

7  18 
6  18 


Colonial  and  Foreign  Electric  jSupply,  &  c 


Adelaide  Elec.  Supply  6%  Prof. . 
Do.    5%  Debs 

B  T.V  .V  K   r.,  ft:  T 6%  Prof., 
'    '■  ",  rp.  Ord   ... 


6t% 


5". 
98i 
101 

6* 

„*•' 
94 

99 

991 

98f 

1141 


i 

BSJ 


DiTlDBHD 

DuB. 


Feb,  Aug 
Jan,  July 
Jan,  July 
Jan,  July 
Mar,  Sept 


Mar,  Sept 
Mar,  Sept 
Jan,  July 
March 
Jan,  Jly 

Apl,  Oct 

Mar 
Jan,  July. 
Jan.  July 
Aug,  Feb 
Jan,  July 
Mar,  Sep 

April 
Apl,  Oct 
Jan,  July 
Jan,  July 
Feb,  Aug 
May,  Nov 

Sept 
Feb.  Aug 

May 
Jan,  July 
Jan,  July 
Jun,  Dec 
Feb,  Aug 

Jun,  Dec 
Feb,  Aug 
Apl,  Oct 
Apl,  Oct 
Mar,  July 
Jan,  Jly 
May,  Aug 
May,  Aug 
Jun, Dec 
Jan,  Dec 

'jan,  July 
Fb.My.Aug.N 
Fb,My,Aag.N 
Ja.Ap.Jly.O 
May,  Nov. 


Ja,Ap,Jly,0 
Ja,My.Jly,0 
Ja,My,Jly,0 

May,  Nov 

Feb,  Aug 
Ja.Ap.Jly.O 
Ja,  My,  Jly 

Mayj  Nov 
April 
July 

May.  Nov 

May,  Nov 
Mr.Jly.O.Dec 

Jun,  Deo 

May,  Nov. 

Ja.Ap.Jn.O 

Jan,    Jly 

Nov. 

May,  Nov 

Aol,  Oct 

Jan,  July 

Jan,  July 

Apl,  Oct 

Jan,  July 

Jan, July 

Sp,Dc.Mr,Jn 
Sp.Dc.Mr.Jn 
Ja.Apl.Jly.O 
Ja,Ap,Jiy,C 
Apl,  Oct 

Jun,  Dec 

Jan,  July 

Jan,  July 

Jan,  July 

Jan,  July 

Fb.M.AuB,N 

Ja,Apl,Jly,0 

I         May 

May,  Nov 

Mar,  Sep 
Fob,  Aug 

Jan,'  July 
Fb,M,Aug',N, 
Mar,  Sep 
Fob,  Aug 
Jun,  Dec 
Fob,  Aug 

Mar,  Sept 
Jun,  Dec 

May,  Nov 

Mar,  Sept 

Ja,Apl,Jly.O 

Juno,  Dec 

Apl,  Oct 

Jan,  July 

Ja,Ai.l.Jly,0 

Jan,  July 

May,  Nov 

Jan,  July 

Jan,  July 


HETAl  PRICES. 

Messrs.  J  B.  Gamham  &  Sons,  132,  Upper  Thames-street,  London,  E.C.,  quote  undor 
date  July  21,  the  following  as  the  present  basis  prices  of 


New  MBTAL3. 
Solid  Drawn  Brass  Tubes. . ..  ~ 
Solid  Drawn  Copper  Tubes  .> .. 

Brazed  (>Dpper  "Tubes   , ., 

Brazed  Brass  Tube9 ,. » .> 

Brass  Wire „«.> 

Copper  Wire 
Rolled  Brass 
Brass  Sheets 


per  lb. 

14}d. 

14td. 

14td. 

,.„..„        !6d. 

, I4H 

..„„«-_      14id. 


English  L«ad.. 


.„.,     £25    5    0 


OiJj  Mbtau.  per  ton. 

Clean  Scrap  (kipper -  £76  0  0 

Braziery  Copper  Scrap. .....  £71  0  0 

Clean  Scrap  Brass £59  0  0 

Old  Lead    £22  0  0 

Old  Zinc £65  0  0 

Hollow  Pewter ...£120  0  0 

Black  Pewter £85  0  0 

Gun  Metal £64  0  0 


per  ton. 
Copper  Shooti    —_-_  —  _  £110    0    0 

Spelter  ...._ „ £105    0    0 

Mr.  A.  Joseph,  Earl-street,  London-road,  Southwark,  London,  S.E.,  quotei  under  aato 
July  20,  the  following  prices  of  Scrap  Metals  ; — 
per  ton 
£75    0    0 


Aluminium  Cuttings 
Clean  Mixed  Brass    .. 
Clean  Chopper. 


....     £57     0     0 


per  ton 

Gun  Metal £64    0 

Old  Lead £21 


0 
.„     £67    0    0     Tea  Lead £19    0    0 


Hollow  Pewter £120 

Shaped  Black  Pewter  £85    0 


Mr.  Joseph  can  supply  solder  at  the  following  prices  per  ton  s  Plumber's  Solder  (in  bar 
or  strip),  £75;  Commercial  Tinman's  Solder,  £95  ;  Blowpipe  Solder,  £105. 


ELECTRIC  TRAMWAY  &  RAILWAY  TRAFFIC  RECEIPTS. 


I        lnc.ordoc.1  AoorEOATB. 

p       I        (a)       I  No. of  I    «_„„„.  Ilnc.ordec 

<       I  Iweeks.l  Amount  |        ,,, 


Aberdeen  Corporation  ... 
Anglo-Argentine 

Ashton-under-Lyne ...... 

Ayr  (^rporation 

Bath  Electric  Trams,  Ltd 
Birkenhead  (x>rporation . . 
t  Birmingham  Corporation. 
Blackburn  (^rporation  .. 
Blackpool  (Corporation  . .  | 
Blackpool  and  Fleetwood 
Bolton  Corporation  ....'.. 
D  4.U        I  Trams 

Bournemouth  —  ■.  gyggg 

Bradford  Corporation  .... 
Brighton  Corporation  .... 

Bristol  Trams  {g^^^j^. 
Burmah  E.  Trams  &  Ltg. 
Burnley  Corporation    .... 

Burton  Cxjrporation 

Bury  (Corporation 

Calcutta  Tramways  C^.  .. 

Camborne-Redruth   

Cardiff  Ck>rporation 

Cxjrk  Electric  Trams  (3o. . . 
Coventry  Corporation  ., 
Croydon  Cxjrporation  .... 

'Derby  Corporation 

Dove  r  (corporation 

Dublin  &  Lucan  Railway  . 

Dublin  United 

Dundee  Corporation 
East  Ham  Ojuncil . . 
Exeter  Corporation. 
Glasgow  Corporation 

Glossop  Trams 

Gloucester  (^rpn.  . . 

Halifax Ckjrpn.  .--I^Buses" 
Hastings  Elec.  Trams  Co.. 

Huddersfield  (ijrpn , 

Hull  Corporation 

lllord  District  Council... 
Ilkeston  Corporation .... 

Ipswich  (Orporation 

Isle  of  Thane ttk) 

Kilmarnock  Corporation . 
Lanarkshire  Trams  Co.  .. 

Lancashire  United   

Leeds  Corporation  

Leicester  Corporation 

Loith  Ckirporation  

LIncoln.&jrporation 

Liverpool  Corporation  . . 
Uandudno&CoIwynBayR 
London  County  Council  . . 
Lowestoft  Corporation  ... 
M  aids  tone  Corporation . . . 
ManchesterCorporaUon  . . 

Nelson  (Corporation 

Newcastle-on-Tyne  Corpn 

Newport  (Mon.)  Corpn. . . . 

Northampton  Ckirporation 

Nottincham  Corporation 

Oldham  Corporation 

Portsmouth  Corporation . . 

Preston  Corporation 

Rochd,ilc 

Rotherliam  Corporation  .. 

Salford  Cxjrporation 

tSheffield  Corporation 

Southampton  (x>rpn 

Southend  Corporation. . . . 

South  Shields   

Sflyb'oge,Hyde,&c.,Jt  B. 

Sunderland  Corporation  .. 

Sunderland  District     

Swindon  Corporation  .... 

Tyneside  Tram  Co 

Wallasey  Corporation  .... 

WalsallCorporatlon 

Walthamstow 

Warrington  Corporation. . 
West  Ham  Corporation. . . 

Wic  111  Corporation  .... 
Wolverhampton  u>rpn... 
Yorkshire  W.R.  Trams  . . . 


July     14 


608 

l',438 

14,034 

1,251 

1,699 

961 

2.867 

1,994 

32 

6.474 

1.186 

5,025 

5.319 

R4.476 

1,569 

307 

1.366 

r6S,476 

2,821 

541 

1,039 

2.069 

1,072 

348 

164 

6,310 

1,356 

1.335 

403 

21,452 

134 


1,059 
2.653 
3,044 


2,013 
1,777 
9,111 
3.210 


14,071 

468 

47,297 


138 

1,133 

258 


1,171 
5.429 
9,151 
1,566 


1,572 
566 
20b 
645 
1,420 
797 
984 
458 
3,239 
1,572 
1,I1S 
1,567 


n§ 


420 

15 

1,219 


■1-      169 


3,717 

2l',330 

189,929 
20,845 
21,232 
14,911 
41,991 
31,359 
374 
96,260 
16,801 
129,516 
131,384 

39,678 

4,499 

21,777 

R  1,856,964 

39,119 

13,764 

15,127 

27,001 

16,344 

4,423 

355 

169,457 

11.687 

20,640 

5,879 

150,753 

3,458 

5,030 

34.120 

756 

24,009 

42,069 

47,310 

10,291 

.1,951 

8,235 

13,900 

52,298 

47,183 

139,645 

84,331 

7,235 

2.147 

357,093 

8,951 

577.694 

6.964 

3,346 

280,593 

3,016 

97,097 

13.091 

11.765 

57,278 

38.549 

14",404 

16,832 
83,201 
142,254 
22.061 
12,202 


23,091 
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Organised  Research. 

Tklly  we  are  an  amazing  people  !  Duiing  the  week 
particulars  have  been  issued  by  the  Board  of  Education  of  a 
"  Scheme  for  the  Organisation  and  Development  of  Scientific 
and  Industrial  Research."  The  Board  of  Education  has 
proved  itself  in  the  past  to  be  ill  fitted  for  such  a  task. 
It  is  common  knowledge  that  every  branch  of  education 
covered  by  the  activities  of  the  Board  is  in  urgent  need  of 
reform.  How,  then,  can  such  an  institution  expect,  or  be 
expected,  to  organise  research  ?  In  the  document  referred 
to  it  is  stated  that  a  great  part  of  all  research  will  necassarily 
be  done  in  colleges  which  are  already  aided  by  the  State, 
and  that  the  supply  and  training  of  a  sufficient  number  of 
young  persons  competent  to  undertake  research  can  only 
be  secured  through  the  public  system  of  education.  The 
scheme  provides  for  the  appointment  of  a  small  Advisory 
Committee  composed  mainly  of  eminent  scientific  men  and 
men  actually  engaged  in  indiLstiies  dependent  upon 
scientific  research.  We  put  it  to  the  Board  ol  Education 
that  every  branch  of  industry  is  dependent  ujwn  scientific 
research  for  its  development ;  such  being  the  case,  a  scheme 
which  provides  for  the   appointment  of  a  small    body  of 


eminent  men  is  doomed  before  it  is  laimched.  We  need  not 
tell  our  readers  that  we  have  no  fault  to  find  with  the  names 
of  the  eminent  scientists  already  appointed  by  the  Board. 
We  should,  however,  like  also  to  see  names  on  the  list  which 
are  household  words  in  industrial  development.  Let  lis 
be  candid.  Smce  its  inception  the  Board  of  Education, 
empowered  by  the  State,  instead  of  aiding  the  colleges,  has 
starved  them,  and  the  ratepayers  have  been  called  upon  to 
make  good  the  deficit.  The  ratepayers'  representatives, 
mstead  of  giving  encouragement  to  research,  have,  m  many 
cases,  opposed  it  tooth  and  nail.  How  can  research  be 
undertaken  m  our  colleges  when  the  Board  of  Education 
expects  responsible  members  of  the  teaching  stai?  to  lecture 
and  give  instruction  for  2.5  to  30  hours  per  week  ?  and  how 
can  a  sufficient  number  of  "  young  persons  "  competent  to 
undertake  research  be  secured  through  the  medium  of  a 
system  of  education  which  is  rotten  to  the  core  V  We 
shall   return  to  the  subject. 


The  Marconi  Meeting. 

The  proceedings  at  tiie  annual  general  meeting  of 
Marconi  s  Wireless  Telegraph  Co.  last  week  were  rendered 
especially  interesting  (aj>art  from  the  generally  satisfactory 
statement  of  the  Company's  affairs)  by  the  brief  but  lucid 
review,  by  the  distinguished  chairman  and  the  energetic 
and  resourceful  managing  director  of  the  Company,  of  the 
past  vicissitudes  and  successes  of  the  undertaking.  The 
salient  points  of  both  statements  are  reported  on  another 
page  of  this  issue,  and  will  well  repay  perusal.  The  story 
of  British  Government  uidifference  to  the  offer  of  the 
Marconi  hiventions  is  an  oft-told  tale,  and  seems  to  be  an 
inevitable  sequence  to  opportunities  for  being  first  in  the 
field  presented  by  inventors  to  British  Governments  since 
the  era  of  progress  and  invention  began.  In  the  light  of 
recent  events,  the  remarkable  avidity  shown  by  the  (Jerman 
Government  to  proceed  at  once  to  occupy  the-ofl'ered  field 
serves  to  emphasise  the  lack  of  enterprLse  of  our  own 
Government.  The  ultimate  result  is  not  less  striking. 
Germany's  precipitancy  has  not  availed  her  much,  for  the 
war  has  brought  about  its  revenge  speedily  by  the  acquisi- 
tion by  the  British  of  all  the  great  German  radiotelegraphic 
stations,  so  placing  in  British  hands  what,  in  the  maui, 
amounts  to  a  monopoly  of  the  world's  radiotelegraphic 
comnmnicution.  It  has  been  said  that  the  stans  in  their 
course  favour  the  British,  and  certainly  it  would  seem  that 
in  this  case  of  the  radiotiflegrai)liic  chain  of  stations  some- 
thing of  the  kind  lias  fortuitously  enabled  as  to  occupy  the 
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first  place  in  the  world  as  regards  radio  as  in  that  of  sub- 
marine telegraphy.  As  Mr.  Marconi  and  Mr.  Is.\acs  both 
put  the  matter  to  the  shareholders,  radiotelegraphic  working 
and  the  supply  of  apparatus  and  material  for  the  purpose 
has  become  to  a  very  great  extent  a  British  industry,  and 
we  certainly  owe  it  largely  to  the  Marconi  Company  and 
its  leading  officials  that  this  ls  the  case. 


Italy,  it  is  gratifymg  to  know,  has  from  the  first  en- 
couraged its  learned  and  brilliant  senator  in  his  great  work, 
and  in  this,  as  in  other  thmgs,  repays  Britam  for  her  oft- 
shown  praclical  sjTiipathy  with  the  Italian  nation  in  its 
historic  struggles  for  freedom  and  recognition  as  a  Great 
Power.  The  Marconi  general  meeting  for  1915  was  shorn 
•of  its  old  bad  features  of  disturbance  and  recrimination, 
and  everyone,  we  are  sure,  will  hope  that  financial  prosperity 
and  technical  success  will  evolve  from  the  situation  created 
by  a  war  in  which  the  Company  and  its  ramifications  have 
undoubtedly  played  an  important  part.  It  has  now  been 
clearly  proved  that  there  is  room,  in  both  peace  time  and 
war  time,  for  the  successful  world-wide  operation  of  Marconi 
activities  side  by  side  with  those  of  the  older-established 
and  at  least  equally  important  submarine  telegraph  services. 
The  time  has  not  yet  arrived  for  the  full  story  to  be  told 
of  the  great  service  rendered  to  civilisation  by  the  submaruie 
telegraph  cable  durmg  the  past  twelve  months,  but  we  know 
enough  to  say  that  it  will  prove  of  vast  public  interest  when 
it  is  told. 


An  Artificial  Transmission  Line. 

The  theory  of  the  transmission  line  has  been  investigated 
by  a  number  of  eminent  men.  Equally  eminent  men  have 
•devoted  a  good  deal  of  attention  to  the  simphfication  of 
the  theor}%  and  to  the  graphical  representation  of  facts 
which,  when  expressed  in  the  form  of  equations,  are  im- 
perfectly understood  by  some  and  are  imintelligible  to 
many.  On  more  than  one  occasion  in  recent  years  attempts 
have  been  made  to  construct  artificial  power-transmission 
lines  in  order  to  be  able  to  verify  experimentally  the  phe- 
nomena which  one  expects  on  purely  theoretical  grounds. 
Artificial  lines  have  been  largely  used  m  the  past  by  tele- 
phone engineers  in  varioiLs  experimental  tests.  The  general 
use  of  such  line?  has  resulted  in  a  better  understanding  of 
telephonic  transmission,  as  well  as  in  improvements  in  tiie 
•art.  It  is  a  more  difficult  and  costly  matter  to  design  a 
satisfactory  artificial  power  line  than  to  design  an  anificiil 
telephone  line.  In  the  latter  much  less  conductance  is 
reqrired,  and,  if  necessary,  one  can  employ  finely  laminated 
iron  cores  for  the  inductance  coils.  Of  the  artificial  jwwer 
transmission  Imes  already  in  use,  several  are  open  to  the 
very  grave  objections  of  high  initial  cost,  heavy  maintenance 
charges  and  ni flexibility.  For  instance,  the  line  at  Union 
College,  Schenectady,  while  possessing  the  desirable  feature 
of  uniform  distribution  of  resistance,  inductance  and 
capacity,  ia  composed  of  400  units,  each  moimted  upon  a 
glass  cylinder  of  5  ft.  in  length,  and  the  total  weight  of  the 
line  is  about  7  tons.  Moreover,  the  line  is  limited  to  one 
size  of  wire  and  one  spacing,  as  the  resistance,  inductance 
and  capacity  arc  fixed  for  each  unit. 


For  most  purposes  a  line  having  adjustable  constants  is 
to  be  preferred,  and  to  mmimise  the  cost  a  "  lumpv  "  line 
is  essential.  Brocaded  that  the  sections  are  small,  the  error 
due  to  hunpiness  of  the  luie  is  negligibly  small.  In  an  article 
by  Messrs.  ILvgnusson',  Gooderham  and  Rader,  which 
we  give  elsewhere,  is  to  be  fomid  a  description  of  an  inex- 
pensive artificial  transmission  line  recently  installed  m  the 
University  of  Washington.  Prof.  Magnusson's  fine  is  of 
the  "lumpy"  t^-pe,  and  is  composed  of  20  10-mile  sections. 
It  was  designed  to  be  adjustable  for  any  spacing  up  to  a 
maximum  of  120  m.,  and  for  any  size  of  wire  up  to  No. 
10  B.&S.  hard-drawn  copper.  To  comply  with  these  re- 
quirements each  section  must  have  a  maximum  inductance 
of  0021  henr}-,  a  minimum  resistance  of  2-i39  ohms,  and  a 
capacity  which  can  be  varied  from  a  mmimum  of  0-1  mfd.  to 
a  maximum  of  10  mfd.  If  so  desired,  the  Ime  can  readily 
be  changed  into  a  telephone  circuit  by  inserting  into  each 
section  a  50-ohm  manganui  resistance.  The  oscillograph 
and  other  test  records  given  by  the  authors  lead  ils  to 
believe  that  such  a  line  would  be  a  welcome  addition  to  the 
equipment  of  an  electrical  engmeering  laboratory.  Used 
in  conjiuiction  with  the  oscillograph  and  alternating-current 
potentiometer,  the  model  power  transmission  line  is  cer- 
tainly a  valuable  apparatus  for  the  mvestigation  of  the 
numerous  and  complex  problems  connected  with  the 
transmission  of  power  over  considerable  distances. 


The  Norfolk  &  Western  Electrification.  -With  reference 
to  the  article  on  this  lailway  in  our  issue  of  July  2,  in  which  we 
stated  that  the  use  of  the  phase-converter  was  quite  new  for 
railway  work,  we  have  received  a  letter  from  Mr.  V.  A.  Fynn 
saving  that  this  svstem  was  described  by  liim  ir  his  British 
Specification  No.  23,224  of  1907. 

Royal  Engineers  (T.F.)— The  following  appointments  have 

been  made  : — 

No.  5  Electric  Lights  Company,  Devon  (Fortress)  Engineers  :  A.  G. 
Guthrie  and  G  W.  Mayne  to  be  Second- Lieutenants. 

Electric  Lights  Company,  North  Riding  (Fortress)  Engineers  :  A.  J. 
Wright  to  be  Second-Lieutenant. 

Tyne  Electrical  Engineers:  ('apt.  A.  K.Tasker  to  l)e  Temporary  Major 

A  New  X-Ray  Motor  Ambulance.— The  London  committee 
of  the  Scottish  Women's  Hospitals  at  Royautnont  are  about  to 
send  to  the  front  the  most  u])-to-date  travelling  X-ray  motor 
ambulance  that  has  -ver  been  constructed.  It  cost  over 
£1,000,  which  sum  was  subscribed  by  the  public.  The  car  has 
been  equipped  on  lines  supervised  by  Jim.  Curie,  the  famous 
French  scientist.  It  will  bi  diiven  by  a  woman,  and  will  be 
under  the  direction  of  lady  radiugiaphers  -a  profession  created 
by  the  war.  The  car  cariies  its  own  gasolene  motive  power  for 
radiography.  A  tent  is  packed  up  in  the  lear,  in  which  the 
work  of  X-raying  patients  can  be  carried  on  in  the  open  when 
necessary. 

Electric  Furnace  Power  Loads..-— V  Papci  on  "  Electric  Fur- 
narc  I'nwcr  LiuuN."  icrcntly  |in-.scntcd  by  Mr.  F.  T.  Snyder  to 
the  JSational  IClccti  ic  higlit  A.s.s()iiation  of  .\nierica.  emphasised 
the  fact  that  this  application  of  electiic  energy  is  entering  upon 
a  period  of  rapid  growth,  and  should  receive  serious  con- 
sideration from  j)ower  users.  .\t  the  present  time  about 
1,000, 0(K)  II. p.  is  used  in  electric  furnaces  throughout  the  world 
in  the  aluiniiiium,  carbide  and  nitrogen  industi-ies,  and  in  the 
making  of  steel  alloys  and  special  chemical  ])roducts.  The 
character  of  i  lectric  furnace  loads  is  well  suited  for  certi'al- 
station  .service.  Experience  shows  that  electric  furnaces  give 
an  annual  load  factor  on  12-hoiii  service  of  about  tO  per  cent., 
and  about  Td  jier  cent,  with  whole-day  service 
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Board  of  Inventions.— The  Admiralty  Board  of  Inventions 
and  Rtseaich  lias  left  the  tempoiai-y  address  announced  in  our 
last  issue,  and  is  now  canying  on  its  work  at  Victory  House, 
Cockspur-street   S.W. 

British  Cable  Steamer  Wrecked.-  The  cable  store  ship 
"  Strathcona/"  belonging  to  the  Pacific  Cable  Board,  has 
become  a  complete  wreck  on  the  Minerva  Reif.  in  the  South 
Pacific.  The  "  Strathcona  "  is  not  equipped  in  any  way  for 
laying  or  repairing  cables  ;  she  is  a  small  auxiliary  steamer,  built 
at  Auckland,  about  180  tons,  and  is  employed  almost  entirely 
in  carrying  mails  and  stores  between  Honolulu  and  Fanning 
Island.  The  wrecked  "  Strathcona  "  was,  we  understand, 
discovered  by  the  ""  Iris,"  the  Board's  cable-repairing  steamer 
stationed  in  the  South  Pacific.  The  whole  of  the  officers  and 
crew  of  the  "  Strathcona  "  were  saved. 

Mobilisation  of  Invention. — There  has  been  held  at  King's 
College,  London,  a  fuithei'  meeting  of  the  Conference  on 
Inventions,  to  which  we  referred  in  oiu  last  issue.  The  chair 
was  taken  by  Prof.  P.  Geddes. 

Mr.  Dyer,  the  honorary  secretary,  explained  the  uhjeot  for  which  the 
preliminary  committee  liad  been  formed  for  the  estaVdishment  of  the 
National  Inventions  Development  Association,  which  he  said  would  not 
trench  in  any  way  upon  tlie  functions  of  the  Inventions  Boards  of  the 
Admiralty  and  War  Office.  They  would  select  and  perfect  promising 
inventions  for  submission  to  the  Board. 

Dr.  C'L.-vy,  of  the  Northern  Polrtechnic.  considered  the  Association 
would  have  a  large  field  which  the  Government  Boards  would  not  touch. 
Possibly  the  Central  Council  might  be  formed  by  inviting  learned  and 
scientific  societies  to  nominate  representatives. 

Mr.  Bartley  Dexnis.  M.P..  felt  sure  the  Association  would  have  a 
national  value.  Mr.  Dennis  said  he  had  received  a  communication  from 
Edinburgh,  and  the  writer  informed  him  that  he  wai^  associated  with  a 
movement  of  a  similar  kind  in  the  North. 

A  resolution  was  adopted,  on  the  motion  of  Mr.  Charles  Bright,  endors- 
ing the  objects  of  the  Association  and  recommending  their  submission  to 
the  tJovemment  as  likeh'  to  meet  a  great  national  need. 

A  150-ton  Floating  Electric  Crane.— According  to  "  Engi- 
neering News,''  a  revolving  floating  electric  crane  of  150  tons 
capacity  is  being  constructed  by  the  Wellman-Seaver-Morgan 
Company  to  the  order  of  the  United  States  Government.  The 
crane,  which  will  be  the  first  large  revolving  floating  crane  to  be 
built  in  the  United  States,  i.';  intended  for  the  Norfolk  Navy 
Yard,  and  is  to  be  capable  of  lifting  1-50  tons  at  a  ma.ximum 
reach  of  621  ft.  over  the  fenders  of  the  pontoon.  The  maxi- 
mum load  is  lifted  by  means  of  two  separate  75-ton  hooks,  and 
the  mechanism  is  capable  of  hoisting  a  load  vertically  from  a 
point  25  ft.  below  the  surface  of  the  water  to  90  ft.  above  the 
water.  In  addition  to  thest  two  main  blocks,  there  is  a  25-ton 
auxiliary  hoist.  The  anangement  of  the  mechanism  is  such  that 
the  jib  may  be  luffed  under  load  from  the  maximum  reach  to  the 
highest  position,  giving  a  minimum  reach  of  approximately 
29  ft.  All  of  the  motors  used  in  connection  with  the  various 
mechanisms  are  of  oni  size,  and  are  arranged  for  magnet-switch 
control,  the  master  controllers  being  located  in  the  operator's 
cab.     The  generating  .set  consists  of  a  non-condensing  com- 

I pound  engine  direct-connected  to  a  1.50  kw.  250-volt  con- 
tinuous-current generator,  and  is  supplied  from  a  200  h.p. 
marine  boiler.  The  pontoon  is  fitted  with  four  electric  cap- 
stans and  two  anchor  winches.  It  is  of  steel,  and  has  the  fol- 
owing  moulded  dimensions:  Width,  85ft.;  length,  140ft.; 
iepth,  15  ft.  Watertight  compartments  extend  entirely 
iround  the  outside  of  the  jjontoon,  and,  in  addition,  the  pon- 
.oon  is  provided  with  full-depth  bulkheads  to  secure  the  re- 
juircfl  strengtli  and  rigidity. 

Organised  Research.  -Particulars  of  a  "  Sclieme  for  the 
)rgani.sation  and  develoj)ment  of  scientific  and  industrial 
csearch  ''  were  issued  on  .July  26  by  the  Board  of  I'^ducatioii. 
According  to  "  The  Times  ''  the  scheme  is  designed  to  e'.'<tablisli 
permanent  organisation,  and  it  is  pointed  out  that  the 
esearch  done  should  be  for  the  Kingdom  as  a  whole,  and  that 
here  should  be  complete  liberty  to  utilise  the  most  effective 
OBtitutions  and  investigators  available.  There  must,  there- 
ore,  be  a  single  fund  for  the  assistance  of  research  under  a 
ingle  responsible  body.  The  scheme  provides  for  the  e.stablish- 
pent  of  :  (a)  A  Committee  of  the  Privy  Council  ;  and  [h)  a 
mall  Advisory  Committee  responsible  to  tlie  Committee  of 
pouncil,  and  compo.sed  mainly  of  eminent  scientific  nu-n  and 


men  actually  engaged  in  industries  dependent  upon  scientific 
research.  The  Committee  of  Council  will  consist  of  the  Lord 
President,  the  Chancellor  of  the  Exchequer,  the  Secretary  for 
Scotland,  the  President  of  the  Board  of  'Trade,  the  President  of 
the  Board  of  Education  (who  will  be  Vice-President  of  the 
Committee),  the  Chief  Secretary  for  Ireland,  together  with 
such  other  Ministers  and  individual  members  of  the  Council 
as  it  may  be  thought  desirable  to  add.  The  first  non-ofScial 
members  of  the  Committee  will  be  :  The  Right  Hon.  Viscount 
Haldaue  of  Cloan,  O.M.,  K.T.,  F.R.S.  ;  the  Eight  Hon.  Arthur 
H.  D.  Acland  ;  and  the  Right  Hon.  Joseph  A.  Pease,  M.P. 
The  first  members  of  the  Council  will  be  :  The  Right  Hon.  Lord 
Ravleigh,  O.M.,  F.R.S.,  LL.D. ;  Dr.  G.  T.  Beilbv,  F.R.S., 
LL.D.  ;  Mr.  W.  Duddell,  F.R.S.  ;  Prof.  B.  Hopkinson,  F.R.S.  ; 
Prof.  J.  A.  MX'lelland,  F.R.S. ;  Prof.  R.  Meldola,  F.R.S.  ; 
Mr.  R.  Threlfall.  F.R.S.;  with  Sir  William  S.  M'Cormick, 
LL.D.,  as  administrative  Chairman. 


Current  Topics. 

Subjects  of  current  interest  dealt  with  in  this  issue  include 
the  following : — 

yh:  D.  Owen  contributes  an  article  on  the  Measurement  of  Self- 
induction  by  means  of  an  Alternate-current  Bridge  (p.  630). 

]Mr.  H.  H.  Broughton's  article  on  "  The  Electric  Crane  Ajjplied  to 
the  Handling  of  Coal  and  Ore  "  is  concluded  (p.  617). 

We  publish  an  abstract  of  a  P?per  by  Mr.  H.  R.  Spejer  on  the 
development  of  electric  power  in  India,  recently  read  before  the 
Institution  of  Electrical  Engineers  (p.  626).  The  same  subject  is 
dealt  with  in  our  Leading  Article  (p.  628). 

The  substance  of  Mr.  T.  RoIes"s  reply  to  the  discussion  on  the 
"Practical  Result  of  the  Point  Five  Tariff,"  read  at  the  recent  meet- 
ing of  the  I.M.E.A..  is  given  on  p.  632. 

An  abstract  is  given  of  a  Paper  on  "  Insulator  Depreciation  and 
Effect  on  Operation  "  by  Mr.  A.  O.  Austin  (p.  615). 

We  also  give  an  abstract  of  a  Paper  by  Mr.  W.  A.  Douglas  Rudge  oiv 
'"  Some  Sources  of  Disturbance  of  the  Normal  Atmospheric  Potential 
Gradient "  (p.  622). 

We  publish  a  description  of  a  200-raile  artificial  transmission  line 
by  Messrs.  C.  E.  Magnusson,  J.  Gooderhani  and  R.  Rader  (p.  6i:!). 

Companies'  Meetings  and  Reports. — Meetings  of  the  Electric  and 
General  Investment  Co..  Marconi's  Wireless  Telegraph  Co.,  British 
Electric  Traction  Co..  Karachi  Electric  Supply  Corpn.  are  reported, 
and  the  half-yearlj'  report  of  the  Metropolitan  Railway  Co.  is 
abstracted  (pp.  645-647). 


OBITUARY. 


Sir  Sandford  Fleming. — Sir  Sandford  Fleming  died  at  Halifax, 
Nova  Scotia,  on  Thursday  last  week.  Although,  so  far  as  we  know. 
Sir  Sandford  attained  no  particular  success  in  his  .sometimes  lofty 
but  too  often  ill-limed  advocacy  of  new  all-red  submarine  telegraph 
cables,  he  was  certainly  a  persistent  advocate  of  Covernnicnt  ad- 
venture in  this  direction.  HLs  argumen.s  were,  however,  strikingly 
unconvincing,  and  this  alone  must  have  been  the  cause  of  his  lack 
of  success  in  impressing  his  views  upon  the  statesmen  of  his  time, 
whether  in  Canada  or  in  the  Mother  Country. 

He  spared  himself  nothing  in  supiwrting  his  hobby,  for  such  it  had 
become — his  time,  labour  and  money  were  always  at  the  command  of 
those  who  gave  any  support  to  his  schemes.  This  notwithstanding, 
they  petered  out.  and  he  died,  as  ho  had  lived,  a  disappointed  man,  so 
far  as  his  cable-laying  agitation  was  concerned. 

Whon,  however,  Sir  Sandford  turned  his  attention  to  railway  enter- 
prise he  was  on  .surer  groinul.  He  was  e.<.sontially  a  railway  man,  and  a 
railway  engineer  of  considerable  skill  and  audacity.  He  will  take  his 
place  in  history  as  a  co-worker  with  l-ord  Strathcona,  Sir  Charles  Tupper, 
l>jrd  Mount  Stephen,  and  other  prominent  I>,)niinion  railway  designers  and 
builders.  Bi'fore  all  he  was  a  I  Canadian  in  all  his  work  and  sympathies.  He 
was  born  at  Kirkcalily,  l'"ife.  in  1827,  and  migrated  to  ('auada  in  1840,  where 
ho  very  early  took  part  in  the  construction  work  of  Iho  Northern  Railway, 
becoming  chief  engineer  of  that  lino  as  far  back  as  IH'u.  In  the  heated 
controversy  which  prce  '({"(l  the  construction  of  the  inter. colonial  railway 
iimnecting  up  the  maritime  provinci's  of  the  Dominion  with  those  of  (JId 
Canatla,  Sir  Sandford  look  a  leading  part,  and  later  in  the  making  and 
laying  of  the  Canadian  I'aeilie  line  he  was  engaged  oh  chief  engineer  for 
till'  first  tlOO  or  701)  miles  of  the  line,  when,  on  ixilitieal  grounds,  ho  ceased 
to  act  as  en  ineer.  He  rejoined  the  company  later  and  continued  to  bo 
one  of  the  moving  spirits  of  Canadian  Pacific  expansion. 
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PERSONAL. 


"  Indian  Industrie?  and  Power  ''  states  that  Mr.  C.  C.  T.  Eastgate, 
electrical  engineer,  Calcutta,  has  been  appointed  electrical  inspector 
for  the  Punjab. 

On  Monday,  the  26th  inst.,  at  St.  Clement's,  Ilford.  Mr.  R.  Sellars. 
of  the  West  Ham  electric  supply,  was  married  to  Miss  Jewell,  only 
daughter  of  Mr.  and  Mrs.  Jewell,  of  Ilford,  and  late  of  Brixton.  Mr. 
Sellars'  colleagues  at  the  West  Ham  electric  supply  presented  hitu 
with  a  handsome  timepiece  as  a  memento  of  the  occa^sion. 


INSTITUTIONS  AND  SOCIETIES. 


Diesel  Engine  Users'  Association. — The  July  meeting  of  this 
association  was  held  at  the  Town  Hall,  Kmgston-ujion-Thames. 
The  question  of  a  suitable  allowance  for  depreciation  of  Diesel  engine 
plant  in  connection  with  income  tax  assessment  was  further  con- 
sidered. Letters  on  the  subject  had  been  received  fi-om  many  under- 
takings and  firms  using  Diesel  engines,  expressing  their  interest  in 
the  matter  and  their  readiness  to  join  in  any  movement  which  might 
result  in  fairer  treatment  being  obtained  in  regard  to  the  aiu:iual 
allowance  for  depreciation  of  this  class  of  plant.  After  some  dis- 
cussion the  following  resolution  was  unanimously  passed  :  "  That, 
in  the  opinion  of  this  association,  the  present  allowance  made  for 
depreciation  by  wear  and  tear  on  Diesel  engine  plant  by  the  Inland 
Revenue  authorities  is  inadequate,  and  that  an  allowance  at  the  rate 
of  at  least  15  per  cent,  per  annum  should  be  claimed."  After  the 
meeting  a  visit  was  paid  to  the  electricity  station,  where  the  Diesel 
engines  were  seen  at  work.  The  plant  consists  of  two  engines  of 
400  B.H.P.  and  500  b.h.p.  respectivelj',  the  smaller  engine  being  of 
the  four-cycle  horizontal  type  (four  cylinders),  and  the  larger  of 
the  two-cycle  horizontal  type  (two  cylinders).  The  i^ext  meeting 
will  be  held  in  October. 


APPOINTMENTS  VACANT  AND  FILLED. 


Sutton  Coldtield  Corjjoration  require  an  electrical  engineer  and 
manager.  Commencing  salary  will  not  exceed  £250.  Applications 
to  the  Town  Clerk  (Mr.  R.  A.  Reay  Nadin)  by  Sept.  1.  See  an 
aiverlifement. 

York  Corporation  require  a  junior  chaige  engineer  at  their  elec- 
tricity works.  Salary  £91  rising  to  £130.  Applications  to  the 
Engineer  and  Manager.  Electricity  Offices,  York,  by  July  31. 

An  all-time  instructor  of  experimental  physics  and  mechanics, 
ajiplied  mechanics,  electrical  engineering,  machine  drawing  and 
workshop  practice  in  connection  therewith,  is  required  by  the 
Wimbledon  District  Higher  Education  Committee.  Salary  £150 
per  annum.  Forms  of  application  from  the  Principal.  Mr.  W.  ,\. 
Harwood.     See  advertisement. 

A  telegraj)h  engineer  is  required  by  the  Government  of  Nigeria. 
Salary  £:i00-£15-£400  per  annum.  Applications  to  Messrs.  Preece, 
Cardew,  Snell  &  Rider,  8,  Queen  Anne's  Gate,  London,  S.W.  See 
advertisement. 

The  High  Tension  Co.  require  a  num  with  experience  of  assembling 
sparking  coils.     See  advertisement. 

The  University  of  London  i.s  about  to  appoint  a  principal  olliccr 
at  a  salary  of  £2,000  a  year.  Xanics  of  those  desirous  that  their 
names  should  be  considered  sliould  naih  tlu'  Secretary  to  the  Senate, 
University  of  London,  South  Kensington,  S.W.,  by  Se])l.  15. 

An  assistant  lecturer  and  demonstrator,  ineligible  for  military 
service,  will  be  required  in  t  he  engineei ing  department  of  t  he  Borough 
Polytechnic  Institute,  London,  S.E.,  in  September.  Commencing 
salary  £130,  rLsing  to  £150.     Applications  by  Aug.  il. 

The  Municipal  Council  of  Sydney  (N.S.W.)  invite  applications  for 
the  position  of  deputy  general  manager  of  the  electricity  supjjly 
d<;parlmcnt.  Salary  £050,  rising  to  £700  per  annum.  Applications 
to  the   town   clerk  (Mr.   Thos.    H.  Nesbitt),  by  Sept.   i:5. 

Mr.  L.  M.  Jockcll,  charge  engineer,  York,  has  Ihcti  appoiriinl 
engineer  of  tlie  Xorlhern  Counties  Electricity  Sujjply  Co.'s  statii.n 
at  Malton.  Mr.  lOdwards,  junior  charge  engineer,  is  recommendiij 
by  the  Electricity  Committee  to  succeed  Mr.  Jockell  at  York. 

Northampton  Corporation  are  recommended  by  the  Tramways 
Coniniittce  to  appoint  Mr.  E.  Jordan  HU|Krintendeiit  of  tlieir  power 
Htalion  at  £2.  (Sk.  per  week,  lising  to  £i:iO  iicr  annum. 


EDUCATIONAL  NOTES. 


University  of  Manchester. — In  the  Faculty  of  Science  complete 
courses  of  stndy  (extending  over  tlu-ee  years)  are  arranged  for  the 
University  Degrees  in  civil,  mechanical  and  electrical  engineering. 
Good  facilities  are  provided  for  laboratory  an'l  research  work,  and 
the  electrical  engineering  laboratorv  is  housed  in  a  new  buUding. 
Complete  theoretical  and  practical  training  is  given  to  students 
preparing  for  the  higher  positions  in  the  electrical  engineering  pro- 
fession. Part  iciJars  of  the  courses  can  be  obtained  from  the  Registrar. 
The  nvv:  session  commences  on  Oct.  7. 

Manchester  Municipal  School  of  Technology.— The  1915  session 
will  open  on  Oct.  5,  and  matriculation  and  entrance  examinations 
nill  be  held  in  July  and  September.  Complete  courses  of  instruction 
are  provided  m  mechanical,  electrical  and  sanitary  engineering, 
chemical  and  textile  industries,  architecture,  &c.  Prospectuses, 
giving  complete  particulars  of  the  combes  leading  to  the  Manchester 
University  degrees  in  the  faculty  of  technology  can  be  obtained  free 
on  application. 

University  of  Durham,  Armstrong  College,  Newcastle-upon-Tyne. — 
The  session  commences  on  Sept.  27.  At  this  college  there  are  depart- 
ments of  mechanical,  marine,  civil  and  electrical  engineering,  naval 
architecture,  mining,  metallurgy,  agricidture,  pure  science,  arts  and 
commerce.     Particulars  from  the  secretary,  Mr.  F.  H.  Pruen,  M.A. 

Liverpool  University. — Mr.  Heath  Harrison,  of  the  Harrison  Line 
of  steamships,  has  presented  £10,000  to  the  University  for  the  en- 
dowment of  a  Chair  of  Organic  Chemistry.  Some  time  ago  Mr. 
Harrison,  his  late  brother  and  Jlr.  J.  W.  Hughes  presented  £40.000 
to  the  University  for  engineering  laboratories. 

City  &  Guilds  Technical  College,  Flnsbury. — The  day  courses  at  this 
college  are  adapted  to  the  needs  of  various  students,  including  pupils 
from  secondary  schools  abo\e  the  age  of  15  who  desire  to  receive 
a  practical  and  scientific  training,  and  young  men  who.  having  pre- 
viously served  a  pupilage  or  apprenticeship,  desire  to  go  through  a 
more    systematic    training.     Programmes  from  the  Registrar. 

Imperial  College  of  Science  and  Technology,  South  Kensington, 
London.-  The  City  &•  Guilds  (  Engimeruig)  College,  the  engineering 
section  of  the  Imperial  College,  provides  comilo.e  courses  of  in- 
struction leading  up  to  and  including  the  highest  specialised  instruc- 
tion for  students,  with  the  object  of  fitting  them  for  leading  posit  ions 
as  civil,  mechanical  or  electrical  engmeers,  scientific  advisers,  &c. 
The  departments  are  :  Mechanical  engineering  and  motive  power 
(under  the  direction  of  Prof.  Dalby)  ;  civil  engineering  and  surveying 
(Prof.  Dixon);  electrical  engineering  (Prof.  Mather);  mechanics 
and  mathematics  (Prof.  Forsyth).  Applications  must  be  maile.  by 
the  first  Monday  in  September  for  admission  to  the  courses  qualifying 
for  the  dijiloma  of  Associate  of  the  City  &  Guilds  of  London  In.sl  il  ute, 
and  candidates  must  pass  the  entrance  of  matricidation  examination 
of  the  College  held  in  September  or  have  passed  the  matriculation  oi 
the  University  of  London  in  certain  subjects.  The  diploma  of  tht 
InuMTial  College  is  gianti'd  for  advanced  specialised  or  fourth  yea? 
wiii'U.      I'rosiieel  uses.  &(^.  Irom  the  Registrar. 

City  and  Guilds  of  London  Institute.—The  Council  have  awarde< 
diplomas  of  Associate  of  the  City  and  Guilds  of  London  Instituti 
(A.C.G.I.)  to  the  following  studen's  who  completed  a  full  course  o 
instruction  at  the  close  of  the  recent  .session  : — 

E.  Owcr  (Bramwell  Medal),  R.  (4.  Howard.  S.  A,  Bremner,  E,  H.  J 
Stewart,  A.  S.  JofTo,  A.  G.  Smith.  H.  M.  de  Wittmann,  G.  W.  Hogaii 
K.  Singh,  S.  W.  Luscher,  E.  W.  Eglin,  M.  L,  Bramson,  F.  E.  Hobley 
K.  C.  Honnaud,  B.  E.  Bartrum.  F.  E.  Mever.  F.  A.  Sharp.  R.  V.  Ramalhf 
11.  F.  Maries,  H.  E.  Comben.  J.  Williams",  F.  A.  Pucknell.  H.  P.  Bloxaui 
C.  E.  M.  de  la  Nougercde.  iinil  H.  D.  Heath  (in  civil  and  mechanical  engi 
ncering)  ;  and  B.  Hague  (Siemens  .Memorial  ami  Henrici  Medals),  S.  W 
Mcssent.  C.  Jacovou,  ('.  G.  Sliaw.  H.  ('.  Gil>son.  W.  H.  ("able,  D.  Jacovoi 
and  F,  F.  H.  Schroeder  (in  elect  ileal  engineering). 

The  <li|)l(imn  uf  nssoeiate  of  the  ( 'ity  and  Guilds  of  London  Institute  an 
Technical  College.  Finsliiuy  (.V.C.ti.F.C.)  has  been  granted  to  the  foUov 
ing  nuitrieulated  third  year  students  of  the  City  and  Guilds  Teclinici 
C'ollcge,  Finsbury  :  W.  .1.  Jones  (in  electrical  engineering) ;  and  K.  ( 
Chitty,  S.  F.  W.  Crundall.  A.  T.  (Jrisenthwaite,  S.  1'.  Kippini;.  F.  ] 
Slinrp,  and  .A.  W.  H.  Uflehnann  (in  leelmical  chemistry). 


ARRANGEMENTS  FOR  THE  WEEK. 

ENGINEERING  INSTITUTIONS    VOLnNTEER  TRAINING  CORPS. 

(mieiT  (Viininaniiiii!^.  I.iml.-I 'ol.  ( '.   H.  I 'lay,  V.l). 
The  following  orders  have  liien  issued  for  the  week  ondiui;  .\iii;iiat 
1915  :— 

Wednesdav  and  Fridnv  :    drills  li:30  p.m.  and  7:30  p.m. 
There"  will  he  no  drill  Meridiiy,  August  2,  1915. 
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A  200-MILE  ARTIFICIAL  TRANSMISSION  LINE.* 

BY  C.  E.  MAGSUSSOX,  J.  GOODEEHAM  AND  K.  K^VDER. 

Summary. — In  this  article  the  authors  give  a  full  technical  description 
■of  a  200-mile  artificial  power  transmission  line  having  adjustable  con- 
stants, and  give  details  of  the  construction  and  constants  of  the  line.  An 
interesting  account  of  some  tests  made  on  the  line  is  gi%'en,  and  this 
account  is  illustrated  by  oscillograph  records. 

In  most  engineering  achoola  the  instruction  on  electrical  energy 
transmission  lines  is  given  by  lectures,  textbooks  and  problems. 
Practically  no  laboratory  work  is  offered,  for  the  simple  reason  that 
the  instructors  have  no  long  transmission  lines  at  their  disposal.  In 
the  telephone  field  artificial  lines  are  in  common  use  both  in  the 
college  laboratory  and  by  the  telephone  engineer.  It  is,  however, 
only  within  the  past  four  years  that  any  extendcrd  ex|X!riments  have 
been  made  with  artilicial  transmission  lines  in  order  to  compare 
experimental  ob.servati  ^ns  with  theoretical  calculations.  Investi- 
gations of  great  value  have  recently  been  made  i  t  I'nion  College  f 
imder  the  direction  of  Dr.  Steinmetz,  and  by  Dr.  KennellyJ  at 
Harvard  University.  The  residts  give  conclusive  evidence  that  the 
electrical  phenomena  of  commercial  transmission  Imes  can  readily  be 
reproduced  by  artificial  lines  in  the  laboratory.  Verj^  little,  if 
any.  attention  has  been  given  to  the  problem  of  providing  for  the 
imdergraduate  adequate  laboratory  facilities  for  experimental  work 
on  transmission  line  phenomena.  Both  the  lines  referred  to  above 
were  designed  for  special  research  work,  whereas  instructional  work 
requires  apparatus  of  a  more  general  nature. 

^<ome  of  the  characteristics  of  the  two  lines  referred  to  may  be 
aioted  :  — 

Artificial  Line  at  Union  College. — The  line  has  400  unit.s.  Each 
imit  consists  of  X'.  8  B.  &  S.  copper  wire,  woimd  spirally  on  a  glass 
cylinder,  6J  in.  (15-8  cm.)  in  diameter  and  5  ft.  (152  cm.)  long.  Each 
unit  represents  0-325  mile  (0-52  km.)  of  line.  The  nside  of  the 
glasi«  cylinder  is  coated  with  tinfoil. 

The  line  has  a  total  reistance  of  93-6  ohms,  a  total  inductance  of 
0-39I  henry,  and  a  total  capacity  of  1-135  rafds.  Equivalent  length 
of  line  130  miles  (230  km.)  ;  equivalent  size  of  wire.  JCo.  1  B.  &  S. 
copiier,  and  equivalent  spacing,  72  in.  (182  cm.).  A  very  desirable 
feature  of  the  design  ia  the  uniform  distribution  of  resistance,  induc- 
tance and  capacity. 

This  line  has  the  imdesirable  features  of  high  first  cost  and  main- 
tenaxice  cost.  It  is  also  limited  to  one  size  of  wire  and  one  spacing, 
a&  the  resistance,  inductance  and  capacity  are  fixed  for  each  unit. 

Artificial  Line  at  Harvard. — This  line  has  30  miits.  Each  unit 
consists  of  four  induction  coils  and  one  conden.ser,  the  coils  being 
wound  with  Xo.  19  B.  &  S.  copper  wire.  Each  unit  represents  50 
miles  (80  km. )  of  line. 

The  line  has  a  resistance  of  726  ohms,  a  total  inductance  of  2-7 
lenries,  and  a  total  capacity  of  2-25  mfd.  Equivalent  length  of 
inc.  1,500  miles  (2.400  km.) ;  equivalent  size  of  wire.  No.  3/0  B.  &  S. 
vluminiimi,  and  equivalent  spacing.  90o  in.  (230  cm.). 

The  line  Is  of  the  lumpy  tyjie,  with  resistance  as  the  only  adjus- 
:able  luie  constant.  This  line  has  low  first  cost,  and  the  maintenance 
s  small.  It  was  designed  for  special  investigations  mider  such  con- 
litions  that  the  wave-length  of  the  waves  studied  would  be  large  in 
:ompari8on  with  the  equivalent  length  of  each  unit.  For  giving  an 
iccurate  representation  of  pre.sent-day  commercial  transmission  lines 
iO-mile  tuiits  are  too  large. 

Arlifirial  Line  al  Massachusetts  Institute  of  Technology.^ — This 
ine  has  30  units.  Each  tmit  has  eight  induction  coils  of  Ko.  12 
J.  &  S.  copper  and  one  conden-cr.  Equivalent  length  of  each  unit, 
0  miles  (48  km.) ;  equivalent  size  of  wire,  500,000  circular-mils 
opper,  and  equivalent  spacing  108  in.  (275  cm.).  The  construction 
i  similar  to  that  of  the  Harvard  Ime. 
Artilicial  Line  at  the  University  oj  Washington. — The  investigation 
escribed  in  thi*  Paper  was  made  for  a  two-fold  puri)0.se  :  Eirst,  to 
esign  and  construct  an  artificial  transmission  line  suitable  for 
boratory  experiments  for  imdergraduate  fcU'dents;  and,  second,  to 
re, vide  the  first  part  of  the  ajjparatu-s  required  for  research  on  long- 
istance  transmission  problems. 
For  instructional  purposes  it  is  desirable  to  have  a  line  adjustable 
length,  spacing  and  size  of  wire,  so  as  to  be  comjjarable  with  a. 
rge  nunilx-r  of  commercial  transmission  lines.  The  requirements 
f  low  first  cost  and  minimum  maintenance  arc  met  by  the  "  lumpy  ' 
■pe  of  line.     A  lO-milc  imit  Wiia  deemed  a  sufficiently  close  approxl. 

•  From  the'"  Electrical  Worlrl."  Hlightly  abbreviated. 

t  '•  Trans."  A.I.E.E..  Vol.  XXX..  p.  87,  and  Vol.  XXXI..  I>.  887. 

X  '■  Electrical  World,"  Feb.  17,  p.  359,  and  "Trans."  A.T.E.K..  Vol. 

XXI..  p.  U31. 

S  ■■  Electrical  World,"  May  2,  and  Aug.  8,  1914. 


mation  to  the  imiformly  distributed  inductance,  capacity  and  resis- 
tance in  practical  lines,  even  at  frequencies  as  high  as  800  cycles  per 
second.  This  line  was  designed  to  be  adjustable  for  any  spacing  up 
to  a  minimum  of  120  in.,  and  for  any  size  of  wire  up  to  Xo.  4/0  B.  &  S. 
hard-drawn  copper.  To  comply  with  these  assumptions  each 
lO-mde  tmit  should  have  a  maximum  inductance  of  0021  henry,  a 
minimum  resistance  of  2-59  ohms,  and  an  adjustable  capacity  from 
01  to  10  mfd. 

Inductance. — The  general  plan  of  the  inductance  coUs  was  made 
similar  to  the  Harvard  line,  using  four  short  air-coil  solenoids 
arranged  in  a  square.  As  the  mutual  inductance  could  not  be 
determined  until  bcth  the  dimensions  of  the  coils  and  the  relative 
positions  of  the  four  coils  on  the  square  were  known,  it  was  omitted 
while  makmg  the  preliminary  calculations  of  the  coil  dimensions. 
Corrections  were  later  applied  to  the  number  of  turns,  so  as  to  give 
the  total  required  mductance  with  the  coils  in  i)Osition.  Each  coil 
wat  designed  for  a  resistance  of  2-59 ^4=0-65  ohm  at  25°C.,  and  an 
mductance  of  0021 +  4=0-0525  henry.  Xo.  14  B.  &  S.  double 
cotton-covered  copper  wire  was  used  ;  this,  with  the  given  resistance, 
fixes  the  length  of  wire  in  each  coU  at  257  ft. 

For  a  given  length  of  wire  the  inductance  depends  on  the  dimen- 
sions of  the  eoU.  For  short  air-cere  solenoids  the  inductance  i^ 
given' by  Brooks'  formula,*  namely, 

w"           F'  X  F" 
L=. rrr>i—,       (1) 


l-{r-{  ]-5c 


10'' 


wherein  !i'=length  of  wire  in  coU  ;  i=length  cf  coil ;  r  =  mean  radius 
of  cod  ;  c=  thickness  of  winding. 


Fig.  1. — WmiNG  of  Usit. 

F'  and  F"  are  correction  factors  for  very  i-hort  coils,  and  have  the 
values  :  — • 

,       IC'-f  12c-t-2R 
F'=.:.     ..    ---.. (2) 


and 


10Z-l-10c-t-l-4R 
F'^O-ologiol  100-1-::^- ). 


(3) 


("'  ■  2l  +  3cl 
where  R=  outside  diameter  of  coil. 

The  formula  (1)  gives  inductance  in  henries  with  the  dimensions 
in  centimetres.  Where  the  dimensions  are  in  inches,  multiply  the 
right-hand  side  of  equation  (1)  by  2-54. 

With  the  length  of  wire  given  the  volume  of  the  coils  is  a  constant. 
The  volume  may  be  expressed  in  two  ways,  namely, 

Volume=2nT/c=nrf'«>/4 (4) 

where  (i=diameter  of  wire  over  in'  ulation.     Whence 

l^wdySrc (5) 

For  the  given  size  of  wire  (No.  14  B.  &  S.  (I.c.c..  for  which 
(/  -;(I072  in.)  and  length  of  wire  (257  ft.),  both  d  and  ir  are 
fixed.  The  number  of  layers  li.xes  c.  Consequentlv,  for  any  assumed 
value  of  r,  and  number  of  layers,  /  is  fixed  by  equation  (5),  and, 
therefore,  L  is  fixed  by  i  qiiation  (I).  Ciu-ves  may,  therefore,  bo 
plotted  giving  the  relation  Ixrtween  the  mean  ra<lius  of  the  coil  smd 
the  inductance  for  various  numbers  of  layers,  and  the  jiroper  number 
of  layers  and  mean  riulius  for  the  given  value  of  L(=000525  henry) 
chosiTi  from  IhcHo  curves. 

•  "  liulletin  "  31,  Univorsity  of  Illinois. 
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By  this  method  it  was  found  that  an  8  layer  coil  of  approximately 
2-2  in.  (5-6  cm.)  mean  radius  gives  the  required  inductance  of  5-25 
millihenries.  The  corresponding  length  of  coil  is.  then,  from  equa- 
tion (5).  2-lOin.  (5-34 cm.),  and  thickness  of  winding  8x0-072=0-58 
in.  (1-48  cm.). 

Four  test  coib  were  woimd  to  these  dimensions  and  the  inductance 
of  each  was  measured.  The  four  coils  were  then  arranged  in  a 
square,  as  shown  in  Fig.  1,  and  conne  ted  in  series.  The  mutual 
inductance  was  fotmd  to  be  approximately  8  per  cent,  of  the  total 
self-inductanee.  Compensation  for  the  mutual  inductance  was 
secured  by  reducing  the  length  of  the  'vrire  7  ft.,  thus  reducing  the 
inductance  by  7-  v  2.57'=  78  per  cent. 

Tie  final  dimensions  of  the  coils  as  constru  ted  were:  Mean 
radius,  2-2  in.  (5.59  cm.)  ;  length  of  coil.  2-15  in.  (5-47  cm.)  ;  thick- 
ness of  winding,  OG  in.  (1-52  cm.)  ;  number  of  turns,  216  (eight 
layers  cf  27  tunis  each)  ;  length  of  wire,  250  ft.  (76-3  metres).  The 
constants  of  the  completed  coU  were  :  Inductance,  computed, 
000477  henry  ;  measured.  000483  henry.  R  sistance,  computed, 
Oti43  ohm  :  me:  sured,  0-650  ohm  at  25^C. 

It  may  be  noted  that  the  measured  inductance  is  8  \>eT  cent,  less 
than  the  0-00525  henry  required.  This  difference  is  supplied  by  the 
mutual  inductance  between  the  foiu'  crils  in  each  unit.  With  the 
four  coils  in  position  the  measured  inductance  closely  approximates 
u.  the  required  amount. 

After  completing  the  windirg,  the  coils  were  baked  in  "  condensite 
enamel  "  to  exclude  moisture-  and  to  increase  the  insulation.  The 
baking  was  done  m  a  steam-jacketed  cylinder  in  the  following 
manner  :  .Vfter  placing  the  coils  in  the  cylinder,  a  vacuum  of  8  lb. 
and  a  temperature  of  112'^C.  was  maintained  for  two  ho  rs.  Suflfi- 
cient  enamel  to  cover  the  coUs  was  then  forced  into  the  cylinder 
imder  atmospheric  pressure.  Xext  a  pressure  of  1201b.  per  square 
inch  was  applied  inside  the  cylinder  and  mamtained  for  two  hours 
with  the  temperature  at  112^0.     The  free  liquid  was  then  removed 

To  Oscillograp" 
'.11  te,   i 


Fig.  2. — Diagram  of  Connections  fok  Testing  a  200-mile  Artificial 
Transmi.s.sion  Line. 

and  the  coils  baked  for  10  hours  at  112°C.,  and  at  a  pressure  of  120  lb. 
^er  square  inch.  This  process  formed  a  hard  and  solid  ceil  with  a 
glos.sy  surface. 

Capacity. — Ordinary  paraflin-papcr  telephone  condensers,  1  in- 
by  2  in.  by  41  in.  were  used.  P^ach  condenser  was  tested  at  500  volts, 
and  had  a  capacity  of  1  infd.  Xuie  of  these  condensers  were  pro- 
vided for  each  imit,  arranged  as  shown  in  Fig.  1.  The  receptacle 
for  the  condensers  has  space  for  four  additional  condensers. 

Rwinlance. — An  adjustable  resistance  was  provided  by  a  loop  of 
No.  21  "Advance"  resistance  wire,  shown  in  Fig.  1.  Each  unit 
was  supplied  with  a  50-ohm  manganin  resistance  to  be  inserted  when 
it  is  desired  to  change  the  line  into  a  telephone  circuit. 

The  10-mile  Unit. — The  right-hand  coil.  Fig.  1,  is  placed  on  a 
movable  base,  so  that  the  coil  can  be  turned  180  deg.,  thus  varying 
the  mutual  inductance.  Three  tap?  are  provided  on  the  lower  coil, 
dividing  the  number  of  turns  into  four  equal  jjarts.  The  average 
resistance  of  each  of  the  20  units  is  2-581  ohms  at  25^C.,  the  resistance 
of  each  unit  ranging  from  2-407  to  2-630  ohms.  The  average  induc- 
tance of  the  units  (each  arranged  for  maximum  inductance)  is 
0-0213  henry,  the  inductance  jjcr  unit  ranging  from  00197  to  0-0220 
henry.  The  average  capacity  of  the  20  imits  (eight  condensers  in 
series  in  a  unit)  is  0-147  mfd.,  the  capacity  ranging  from  0-142  mfd. 
to0158nifd. 

The  variation  in  the  inductance  of  each  unit  which  can  be  obtained 
V>y  n.taling  the  movable  coil  and  by  using  the  taps  on  the  k  wer  coil 
in  f.hown  ill  Tabic  I. 

'M)Mile  Line.— The.  20  luiits  are  connected  in  Hcries.  In  a 
"  lumpy  "  line  (he  capacity  connection  can  be  made  either  on  one 
Hide  or  at  the  niiildlc  point  of  the  inductance  in  each  unil.  The  two 
urrangcmcntH  are  termed  the  "II  "  and  the  "  T"'  connections  respec- 


Table  I. 

—Inductance  of  lO-ilile 

■«i7. 

Position  of 

Coils  in  Series. 

coil.         1 

4 

H       1       3i 

H 

3 

90 
135 
180 


0-0214 

oo2im 

001  il9 
0-0188 
00185 


0-0193  '     0-0176 

0-0186  0-0167 

0-0178  I     0-0160 

0-0171  0-0158 

0-0168  0-0152 


0-0161 
00156 
0-0149 
00145 
0-0142 


Table  II. — Comparison  of  Calculated  and 

Measured  Conelante. 

1         Calculated  for 

actual  line. 

Measured 

artificial  line. 

51-80  ohms 

0-42  henry. 
2-90  mfds. 

Total  capacity    2-86  mfds. 

tively.     In  the  tests  described  below  the  "  T  "  connection  was  used 
(see  Fig.  2). 

As  a  check  on  the  design,  the  20  units  were  connected  in  series 
and  adjusted  to  represent  200  miles  of  No.  4/0  B.  &  S.  copper  120  in. 


Fig.  3. — Receiver  End  Open.    Fig. 4.— ^Receiver  End  Connectbi 
ei  =  Voltageat  generatorend.    ;i  =  Current      THROUGH  A  RESISTANCE  EQUAL  T( 
at  generator  end.    /=  Sixty-cycle  wave.         ■\/L-^  C  Ohms 

fi  =  VoUage  at  generator  end.    e2  =  Voltag 
at  receiver  end. 

spacing,  one-phase,  gromidcd,  v-connected  transmission  line.  Th 
calculated  constants  are  compared  in  Table  II.  with  the  measurei 
constants  of  the  artificial  line  above  described. 

The  apparatus  can  be  adjusted  so  as  to  represent  either  aerial  o 
cable,  energy  or  telephone  lines  for  a  wide  rang-i  of  spacing  and  siz 
of  wire. 

Travelling  Waie  and Lenc/lh  of  Line. — Fig.  2  shows  the  comiection 
used  for  taUmg  or;cillograms  of  travelling  impulses.  The  impidse  ; 
produced  by  suddenly  opening  the  drop  switch,  the  arriuigemer 
Ix'ing  similar  to  that  used  by  Cimningham  and  Davis  *  in  the 


Time 


Time 


Fio.  6. — Receiver  End  Short-  Fig.6.— Receiver  End  Connect) 
Circuited.  Through  a  Rksistance  Equal' 

-Voltage  at  generator^end.    ii  =  Current      -v/i-rCOuMS 

fi=  Voltage  at  receiver  end.    /'i  — Curr* 
at  receiver  end. 


at  generator  end.    /=  Sixty-cycle  wave. 


experiments  on  the  Union  College  line.  Time  was  measuivd  1 
taking  an  oscillogram  of  a  60-cyclc  voltage  wave  simultaneously  wi 
the  oscillcgrams  of  the  imiiulses. 

The  line  conslanls  wore  ik1  justed  to  the  following  values  -.  Indu 
tancc,  0-47  henry;  capacity,  2-92  mfd';.  ;  resistiuice.  51-7  ohm 
quarter  wave-length  frequency  =  1-t-(4\/  L(')  =  893  cycles  per  secom 
equivalent  length=-209  miles  (33«i  km.)  of  single  wire;  equivalc 
Hpaeing=  120  i>i.  (305  cm.)  No.  4/0  B.  &  S.  cop|x>r. 

Four  OMcillogranis  are  8ho\vn  in  Figs.  3  to  (i,  the  conditions  uilt' 

<^"TrBimcli(m  ,"  A  I  I-"  K  .  Vol.  XX\'..  p.  887. 
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Table  III. —  Voltage  and  Current  Values. 


Voltage. 

Current. 

Receiver  end 

651-5 

Between  : 

Unit  20 

650-5 

20-10 

0-063 

I'nit  19 

649-5 

19-18 

0124 

Unit  IS 

647-0 

1.8-17 

0-184 

Unit  17 

6440 

17-lr, 

0-244 

Unit  16 

6400 

10-15 

0-305 

Unit  15 

6350 

1--.-14 

0.362 

Unit  U 

630-0 

U-l.i 

0-420 

Unit  13 

625-0 

13-12 

0-480 

Unit  12 

618-0 

12-11 

0-542 

Unit  11 

613-0 

11-10 

0-.598 

Unit  10 

6090 

10-  9 

0-6.50 

Unit    9 

C04-0 

9-  8 

0-704 

Unit    S 

596  0 

8-  7 

0-754 

Unit    7 

5860 

7-  6 

0-802 

Unit    6 

576-0 

C-  5 

0-8.56 

Unit    5 

.5»i4-0 

.">-    4 

0-910 

Unit    4 

r,5io 

4-  :j 

0-953 

Unit    3- 

.539-0 

3-  2 

0-99 

Unit    2 

525-0 

2-  1 

1-03 

Unit     1 

511-0 

1  (generator) 

107 

Generator  end 

500-0 

which  each  was  taken  being  stated  immediately  beneath  the  oscillo- 
gram.    These   oscillograms  are  similar  to   those  obtained  on   tlie 
Union  College  line,  and  need  no  extended  description. 
^  From  measurements  of  the  time  elapsed  between  the  beginning.s 
of  the  two  voltage  waves  in  Fig.  4  and  the  time  in  Fig.  3  taken  by 
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Miles  oi  Line. 

Fig.  7. — Voltage  and  Charoin'o  Current  at  no  Load, 

Frequency  100  Cycles. 

the  im))iilse  to  travel  out  to  the  end  of  the  lino  and  back  again,  the 
length  of  the  line  was  calculated  and  found  to  be  214  miles  (344  km.). 
This  differs  by  2-4  per  cent,  from  the  value  calculated  frora  the  line 
constants. 

Voltage  and  Current  lieadinr/i  at  10-Mile  Intenaln. — To  determine 
accurately  the  magnitude  and  phase  relations  of  the  vcltage  and 
current  along  such  an  artificial  line  as  above  described  requires  an 
alternating-current  jwtcnliometer.  When  this  piece  of  a]ii)aratu»  i.s 
not  available,  aiiproxiniate  readings  may  be  obtained  by  using 
ordinary  altcmathig-currcnt  ammeters  and  voltmeters.  The  data 
gien  in  Table  III.  were  obtained  by  using  a  Weston  voltmeter  with 
multiplier  and  Weston  ammeters.  The  lino  was  connected  in  "  T  " 
and  the  constants  and  equivalent  lengths  were  the  same  as  above, 
giving  an  equivalent  cf  209  miles  of  single  wire.  The  reteiver-e.id  was 
open  and  the  voltage  at  the  generator  end  was  kej)t  constant  at  500 
volts  100  cycleB.  The  line  was  very  sensitive  to  changes  in  frequency, 
and  Hjiccial  care  was  necessary  in  order  to  obtain  (oiiKiHtcnt  rcmlings. 
The  generator  gave  very  nearly  a  pure  sine  wave.  \'nlt:igo  rcnclingH 
were  taken  at  the  middle  point  of  each  unit     '  "  >Kit  of 

condcMx-rs— and  current  readings  were  tuki-r-  ■  li-  am- 

meter between  the  units.     'J'lu-  values  of   \',l  ■•'«l  are 

plotted  in  Fig.  7. 


As  a  check  on  the  observed  values  the  receiver  voltage  was  calcu- 
lated from  the  constants  of  the  line,  assuming  a  uniform  distribution 
of  resistance,  inductance  and  capacity.  Neglecting  the  load  at  the 
recei\-ing  end  due  to  the  voltmeter,  this  calculated  value  Ls  653  volts. 
\Vhen  the  load  due  to  the  voltmeter  is  taken  into  account  the  calcu- 
lated receiver  voltage  becomes  656  volts.  Comparing  this  value 
with  the  observed  value  of  651-5  volts  shows  a  difference  between  the 
observed  and  calculated  values  of  less  than  1  per  cent. 

The  above  illustrations  indicate  the  possibilities  of  this  type  of 
artificial  transmission  line,  both  for  giving  students  an  in.sight  into 
weU-known  transmLssion-line  phenomena  and  for  use  in  research 
work  on  transmission-line  problem:-'. 


INSULATOR  DEPRECIATION  AND  EFFECT   ON 
OPERATION.* 

BV    A.    O.    AUSTIN. 

Summary. — The  author  discusses  the  various  causes  of  the  failure'of 
insulators,  showing  tliat  this  is  not  due  to  fatigue,  but  rather  to  absorp- 
tion of  water,  extremes  of  temperature  or  crystallisation  in  the  cement. 
He  then  deals  with  the  probability  of  failure  due  to  one  or  more  bad  units 
in  a  string  of  insulators. 


The  gi'owing  investments  dependent  upon  the  transmission  line 
make  the  study  of  factors  governing  reliability  in  the  insulator  of 
ever-increasing  economic  importance.     In  \icw  of  this,  it  is  hoped 


that  this  article  will  tluow  some  light  on  insulator  failures  and  be  of 
assistance  in  deciding  on  the  refinements  and  size  of  insidator 
necessary  for  a  given  system. 

Where  insulator  trouble  increases  with  time,  it  is  only  natural 
to  attribute  the  trouble  to  fatigue  in  the  msulator  ;  but  this  is  not 
necessarily  the  case,  for  the  failures  may  be  due  to  a  number  of 
entirely  different  causes. 


Fio.   2. 


Fig.  3. 


A  few  pin  type  irsulators  which  have  cracked  after  several  years' 
HI  rvice  are  shown  in  l'"ig.  I.  An  examination  of  this  class  of  failure 
shows  that  there  miisl  be  a  stroig  radial  force  which  splltn  the  outer 
piir.s  or  nhears  the  head  of  the  cylinder  from  the  side  wall.     This 

•  Abstract  of  Vayier  read  before  the  Anierioiin  InMlitnt..  of  Kli.rtrioal 
Engineers. 
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force  can  come  from  several  sources,  but  as  the  porcelain  does  not 
seem  to  be  appreciably  affected  either  mechanically  or  electrically 
outside  of  the  cracks,  it  would  appear  that  the  breakdown  is  due 
more  to  a  rather  high  stress  than  to  a  low  stress  acting  for  a  long  time. 
It  is  quite  likely  that  the  stress  set  up  is  that  due  to  imeven  ex- 
pansion from  varying  temperature  and  from  an  expansion  of  the 
cement.  Porcelain,  like  most  dielectrics,  is  a  very  poor  conductor  of 
heat,  so  if  the  insulator  has  become  hot  in  the  sun  or  from  surface 
leakage,  and  is  then  suddenly  cooled  by  rain,  there  will  be  a  con- 
siderable difference  in  temperature  between  the  outer  and  inner  parts. 
This  difference  in  temperature  may  set  up  an  average  tensile  stress 
of  several  himdred  poimds  in  the  outer  members.  This  average 
stress  is  hardly  high  enough  to  cause  any  damage,  but  the  shape  of 
the  dielectric  mav'be  such  that  a  verv  high  maximum  stress  is  set 


Fig.  4. 

-up,  causing  a  crack,  as  along  AB  in  Fig.  2.  There  Ls  no  doubt  that 
the  defect  comes  from  internal  stress,  but  as  this  stress  may  be  set 
Tip  by  uneven  temperature  and  expansion  in  the  dielectric  or  by 
cement  expansion  it  is  not  easy  to  determine  the  cause. 

Cement  expansion  is  caused  by  the  growth  of  crystals,  presumably 
of  calcium  sulphate,  whic"h  is  e.specially  noticeable  at  railway  crossings 
where  the  sulphur  fumes  attack  the  cement.  Fig.  2  shows  a  section 
of  an  ordinary  pin-type  insulator,  which  usually  cracks  along  the 
line  AB.  It  is  readily  seen  that  a  contraction  of  the  outer  part  or 
expansion  from  the  cement  wUl  set  up  a  very  high  stress  along  AB. 
In  Fig.  3  is  shown  one  of  the  later  designs  of  insulators  which  have 
proved  to  be  practically  proof  against  Ughtning,  and  it  is  evident 
that  the  stress  set  up  by  uneven  heating  or  cement  wiU  not  only  be 
less,  but  the  strength  of  the  jiarts  resisting  these  stresses  will  be 


Fio.  5. 

greater.  In  later  types  n  nmall  protecting  air  jiath  is  pro\"i(led 
between  conductor  luid  jiin^to  act  as  a  safely  valve  for  surges. 

Fig.  •(  hIiowh  an  improved  insulator,  having  the  section  shown  in 
]'"ig.|^.'i,  flashing  ovur  at  21(i  kv.  for  a  striking  distance  of  11  in. 
(IJij-.l  em.),  and  having  a  total  part  test  of  over  ."iOO  kv. 

'J'licrc  is  nothing  In  i)ractl.se  to  show  that  anylhuig  would  be 
gaincil  by  Incrciuying  the  conductivity  of  the  <cmenl  in  insulators  of 
this  tyiM-  or  mclalll.Mlng  the  .surfaces  to  reduce  heating  from  flow  of 
(  h.irning  current  under  hlghfreimency  .surges,  although  tests  on  the 
"silliiiliiiy  transfornuT  may  show  that  this  is  benelicial  in  the 
ordinary  insnliilor  with  its  high  charging  current. 

Hg.  .'>  shows  lypical  breaks  in  two  different  suspension  Insulators. 
'  ■'  •'■ '••'  '  r  uk  in  the  gi'orive  at  the  sliouldcr 
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from  combined  expansion  of  the  cap  and  cement  exposed  to  weather- 
ing. The  stress  is  concentrated  by  the  shape  of  the  insulator  and  the 
cement  groove.  The  elimmation  of  the  cement  next  to  the  flange 
and  the  substitution  of  a  sanded  surface  m  place  of  the  grooves  for 
holding  the  cement  greatly  reduces  the  maximum  stress. 

To  the  right  of  Fig.  5  is  shown  a  failure  in  an  insidator  of  similar 
design  but  of  different  material.  These  insulators  have  transverse 
cracks  in  the  bottom  of  the  grooves,  showing  that  the  insulators 
would  not  withstand  the  elongation  of  the  metal  mider  the  highest 
working  temjieratiue.  A  higher  assembly  temperature  would 
improve  this,  or  preferably  a  sanded  surface  in  place  of  grooves,  for 
the  latter  would  be  free  from  the  objection  of  high  shearing  stresses 
in  cold  weather. 

Vibratory  stresses  are  most  severe  in  dead-end  insulators,  and  in 
such  cases,  if  the  maximum  stress  is  very  high  and  fluctuating  with 
temperature,  it  will  be  only  a  matter  of  time  before  the  molecular 
structure  of  the  dielectric  will  be  destroyed.  Where  this  is  combined 
with  an  increasing  stress  from  cement  expansion  it  is  apparent  that 
failures  may  be  veiy  serious  in  time,  although  there  is  little  evidence 
of  this  during  the  early  years  of  operation. 

As  for  electrical  strength,  good  porcelain  wUl  withstand  consider- 
able heat,  so  material  which  acts  as  a  resister  may  pass  electrical 
tests  successfidly,  only  to  depreciate  very  rapidly  iii  service  owing 
to  the  absorption  of  water,  which  greatly  lowers  tlie  resistance. 


No.  of  S-xl'ons  in  Slrii 
FiQ.  6. 

I'orous  material  or  that  which  lacks  vitrification,  while  withstand 
ing  high  voltages  at  time  of  installatioiv,  graduallj'  loses  its  ability 
to  carry  electrical  stress.  An  investigation  of  oi'.e  of  the  largo 
systems  showed  that  out  of  2  ])er  cent,  of  iiisulators  sho\ni  to  be  weak 
by  tlic  Mcgg<M',  at  least  l-t  J)cr  cent,  were  poor  owing  to  lack  of 
\  itrification.  and  could  be  detected  by  the  trauied  eye. 

Failures  from  electrical  stress  may  be  gradual,  for  it  is  possible  to 
pimcturo  porcelam  several  times  where  the  flow  of  current  is  ex- 
tremely small  before  complete  failure  occtirs.  For  this  reason  surges 
sometimes  do  considerable  damage  to  a  system,  and  their  effect  is 
not  noticeable  until  the  cumulative  danuige  causes  a  ciuni>lete  break- 
down. Tlie  success  of  some  of  the  later  types  of  insulators,  however, 
shows  that  there  is  little  to  be  feared  frcun  static  puncture,  as  com- 
jiarcd  to  some  of  the  other  defects  in  the  utsulator.  In  wcU-insulated 
lines  trouble  comes  not  by  the  de])rcciation  of  the  Insulators  a,s  a 
whole,  but  by  the  matching  up  of  defective  jiarts  hi  a  single  insulator 
or  string,  such  that  the  normal  voltage  or  a  switching  surge  causes 
the  insulator  to  ,s])lll  over  or  piuutmc. 

The  investigation  of  some  of  the  systems  shows  that  there  is  prac- 
tically no  successive  breakdown  in  tlic  insulator,  and  that  faulty 
mcmber.s  are  about  e(iually  distributed  throughout  the  siring.  Tills 
shows  that  there  is  little  danger  of  pimcture  from  liigh-frciiueiicy 
sm-ges  where  the  insulator  Is  nuule  uj)  of  six  or  nu)rc  closely  siiaced, 
wcli-tcstcd  sections.     Lines  of  this  class  have  also  shown  that  tlio 
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modern  line  is  practically  lightning  proof,  for  these  systems  have  not 
averaged  one  kick-out  in  two  years  from  the  spilling  of  insulators, 
from  lightning  or  any  other  cause. 

The  liig  problem  in  line  insulation  is  not  so  much  to  design  for 
high  frequency,  but  first  of  all  to  prevent  de]>reciation  as  far  as 
possible,  or  at  least  to  minimise  the  danger  due  to  matching  up  of 
faulty  parts  in  the  iiisulator,  for  it  is  evident  that  if  an  insidator 
has  a  large  number  of  parts  •\\hich  become  had  tluough  absorption 
or  cracking  trouble  is  sure  to  follow,  regardless  of  the  fine  showing  of 
an  insulator  on  high-frequency  tests.  Tt  is  well  to  consider  the  pro- 
bability of  trouble  from  this  source  and  analyse  tlu^  problem,  in  order 
that  the  relative  imi)ortance  of  the  factors  gov<Mning  the  matching 
up  of  the  faidty  parts  to  the  danger  point  may  he  obtained. 
Let  j)=per  cent,  depreciation,  or  average  number  of  parts  bad  in  100. 
?i=nuniber  of  parts  or  discs  in  the  msulatoi-  or  strmg. 
6=numbcr  of  parts  which  may  be  bad  in  a  single  string  when 

danger  j)oint  is  reached. 
P=  probability  of  a  string  bemg  dangerous. 
N=numb'er  of  strings  on  the  system. 
Then,  by  the  theory  of  probabilities,  it  can  he  jiroved  that 

XP  being  the  probable  number  of  dangerous  struigs  on  the  system. 


Fig.  7. 

In  I'ig.  (1  are  sliowii  some  curves  where  the  minimum  insulation 
is  maintained  for  \ariou.s  numbers  of  parts,  ",  in  the  insulator. 
Tiie.se  curves  show  that  a  line  having  only  2  per  cent,  depreciation, 
and  a  switching  surge  that  would  spill  two  ])arts,  would  have  ."10 
dangerous  strings  in  1,000  strings,  where  there  were  only  three  see- 
lions  in  the  insulator.  The  addition  of  another  i)art,  however, 
reduces  this  liazartl  about  '.).')  per  cent.,  and  the  addition  of  still 
another  part  reduces  the  probable  dangerous  strings  to  0'0(i4  in 
1,000. St  rlng.s. 

Operation  bears  out  these  curves,  for  systems  wliieh  w<!rc  inider 
insulated  have  been  very  greatly  imi)rovcd  by  sligtitly  incrcawing  I  he 
insulation. 

\\'liere  the  depreciation  is  due  to  porous  material  "  meggcring  " 

of  th«^  line  will  weed  out  this  material,  and  the  operation  will  In- 

greatly  iinjiroved.     If,  however,  the  internal  stress  in  the  insiil.itor 

is  high,  causing  the  insulator  to  fail  at  an  increasing  rate  through 

lu-king  after  .stn^-ral  y<'ars'  operation,  it-  is  evidcTil   that   it    nuiy 

'  onie  very  difhciilt   lo  maintain  the  be.st   of  operation  iiiiIesK  the 

"■  is  gone  over  quite  frequently.  Trouble  fnnii  the  latter  will  be 
■  -sencd  by  distributuig  new  insulation  uniformly  throughout  (he 
'lilfercnt  insulator  strings. 


The  use  of  discharge  horns  and  very  closely  spaced  iasulators 
improves  the  factor  of  safety  for  an  insulator  having  only  a  few- 
units.  The  iiLsulator  of  this  type  is  shown  in  Fig.  7.  While  the 
discharge  points  on  the  clamp  greatly  improve  the  factor  of  safety 
for  a  few  vniits  they  do  not  materially  improve  the  factor  of  safet>- 
for  a  long  string.  Since,  however,  depreciation  is  likely  to  reduce 
the  total  numlier  of  good  units  in  a  string,  it  is  advisable  to  use  the 
discharge  points  in  order  that  the  remaining  sections  will  tend  to 
flash  over  rather  than  puncture.' 

It  becomes  more  apparent  every  day  that  a  transmission  luic  is 
like  a  chain,  in  that  it  is  no  stronger  than  its  weakest  lirdcs,  and  e\ en 
a  slight  degree  of  insulator  depreciation  produces  an-  operating 
hazard  through  the  matching  up  of  weak  parts,  and  may  cause 
tri)ul)Ie,  wlu^reas  a  nuich  higher  degree  of  depreciation  on  other  parts 
or  aiiparatus  on  the  .sy.stcm  may  cause  no  inlerrui^tion,  nor  give  any 
direct  evidence,  and  may  be  overlooked. 


THE  ELECTRIC  CRANE  APPLIED  TO  THE  HANDLING 
OF  COAL  AND  ORE. 

BY  H.  If.  BROUUHTON. 

{Conchided /rom  p.  r-ilS.) 

fiummanj. — The  author  points  out  that  none  of  the  engineering  firms 
in  this  country  lay  themselves  out  for  the  design  and  construction  of 
electric  crane  and  hoist  equipments  for  the  liandling  of  coal  and  ore  in 
considerable  quantity.  He  briefly  deals  with  tlie  liydraulic  and  electric 
s\s(i>ms  of  power  transmission  for  the  working  of  dock  machinery,  and 
sii'^u'csts  a  careful  perusal  of  tlie  Papers  devoted  to  the  description  of 
li\<liaulic  coal  hoists.  The  electric  cranes  used  at  tlie  ports  on  the  Gieat 
Lakes  of  America  are  descrifjed  in  considerable  detail  and  particulars  arc 
given  of  two  equipments,  one  for  handling  coal  and  the  other  for  handling 
ore. 


i'^lcctrieally-operated  coal  and  ore-handling  plants  in  groat 
variety  are  to  be  fotind  at  the  ports  on  the  Great  Lakes  of 
America,  and  we  ])ropose  to  describe  two  of  the  most  recent  of 
these,  one,  on  the  Brown  system,  installed  at  Didiitli-Superior 
Harbour  foi  handling  coal,  and  the  other  jor  liandling  iron-ore, 
on  the  Hulett  system,  at  the  new  dock  of  the  Pennsylvania 
Company  of  Cleveland.  In  many  respects  these  Lake  Ports 
are  remarkable,  but,  in  our  opinion,  the  most  noteworthy 
feature  is  the  phenomenal  increase  botli  in  accommodation  and 
tonnage  liandled  in  recent  years.  Thus  at  Duluth  the  receif)ts 
of  coal  increased  from  2-6  million  tons  in  11100  to  9-5  million 
tons  in  IftH,  and  the  storage  capacity  of  all  the  docks  wa.s 
increased  from  a  million  tons  in  1900  to  over  9-.5  rnillion  tons 
ill  1910.  In  1906  there  were  two  docks  equipped  for  the  ust' 
of  electrical  energy  and  in  1911,  11  of  the  21  coal  docks  were 
fully  electrified.  In  1909,  26  per  cent,  ot  the  coal  received  was 
handled  by  electrical  energy,  and  at  the  present  time  it  is 
estimated  that  70  pei  cent,  of  the  total  coal  received  is  thus 
handled.  Before  the  introduction  of  electrical  energy  tlu; 
largest  dock  had  a  storage  capacity  of  250,000  tons,  whereas 
several  of  the  newer  docks  have  storage  capacities  of  1,000,000 
tons  each,  and  another  having  an  iiltimat(^  storage  capacity  of 
2,000,000  tons  is  projected. 

At  Duluth  the  plant  is  designed  for  tinloading  coal  from  lake 
boats  to  the  storage  yards,  and  for  loading  on  trucks  foi  con- 
veyance to  various  points  in  Minnesota  and  neighbouring 
States.  Mr.  \V.  Sykes*  gave  particulara  of  a  test,  on  one  of 
the  first  electrified  plants,  extending  over  a  net  period  of  four 
hours  18  minutes.  The  bridge  made  356  trips,  of  which  about 
40  jierceut.  were  to  the  first  hopper  for  loading  direct  into  the 
tuicks  and  about  60  per  cent,  of  the  trips  went  back  ].50  ft.  on 
the  storage  pile.  Tliis  gives  an  average  rate  of  ojjeration  of  7  I 
trips  per  hour,  and  the  maxiiniini  rate  of  operation  over  one 
hour  was  83  trips,  the  number  being  about  evenly  divided 
between  trips  to  the  hopper  and  trips  to  the  pile.  The  capacity 
of  the  bucket  averaged  a  little  miu-c  than  5  tons  and  the  total 
weight  of  coal  handled  during  the.  test  anioiinted  to  2,0,50  tons. 

The  ecpiipment  (le.scrilii-d  below  was  |mt  into  service  alxutt 
threi'  year.s  ago  by  tlie  PittHbtirgh  Coal  Company  at  a  dock 
having  a  storage  capacity  of  I.OOO.tlOO  tons.     Including  the 

•  '•  Transactions,"  Am.  Inat.  Klectrical  Kngincors,  Vol.  -X.XXl.,  Part  I , 
p.  723. 
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delays  in  cleaning  up  the  holds  of  vessels  unloaded,  the  plant 
installed  has  a  capacity  of  900  tons  per  hour,  and  when  working 
in  free  coal  the  capacity  is  some  50  to  60  per  cent,  greater. 
QFroiu  Fig.  8  it  wUl  be  seen  that  there  are  three  two-span 
bridges  extending  from  the  unloading  dock  and  two  single- 
span  bridges  at  the  rear.  One  of  the  single-span  bridges  is 
])rovided  with  a  mechanical  screening  apparatus  of  novel  design. 
Each  span  is  242  ft.  in  length,  and  the  single-sjian  bridges  are 
arranged  to  register  with  sny  of  the  two-span  bridges  so  as  to 
make  a  three-span  bridge,  or  a  continuous  runway  for  one  of 
the  trollej's  of  726  ft.  The  travelling  mechanism  is  arranged 
so  that  when  a  single-span  biidge  is  connected  to  a  two-sjiau 
bridge  the  spans  are  operated  as  a  unit.  The  single  spans  may 
also  be  operated  as  independent  bridges.  Each  of  the  two- 
span  bridges  has  a  cantilever  extension  of  78  ft.  out  over  the 
dock  and  there  is  a  cantilever  extension  from  the  rear  end  of 
each  of  the  single-span  bridges.  The  storage  yard  is  covered 
by  the  bridges  which  are  movable  on  a  runway  of  nearly  one- 
quarter  of  a  mile  in  length.  With  the  exception  of  one  of  the 
single-span  bridges  each  bridge  is  equipped  with  a  man  trolley 
and  a  two-rope  grab-bucket  of  5i  tons  capacity.  The  single 
span  not  provided  with  a  trolley  is  so  operated  by  using  one  of 
the  trolleys  from  a  two-span  bridge.  Under  the  full  load  of 
11 -2  tons  the  hfting  mechanism  is  designed  to  hoist  at  the  rate 
of  250  ft.  per  minute.  The  traversing  speed  of  the  trolleys  is 
1,200  ft.  per  minute,  and  each  bridge  can  propel  itself  along 
its  own  runway  at  a  speed  of  60  ft.  per  minute. 

From  the  close  view,  Fig.  9,  of  the  front  or  water  end  of  two 
of  the  two-span  bridges,  it  will  be  seen  that  the  piers  arc 
equipped  with  bins  for  loading  coal  into  trucks.  The  loaded 
bucket  is  seen  to  be  just  emerging  from  the  hold  of  the  boat, 
the  apron  of  the  near  bridge  being  lowered  to  admit  of  the 
trolley  taking  up  its  position  thereon.  It  will  be  noticed  that 
the  apron  of  the  bridge  in  the  background  is  raised.  Numerous 
structural  details  both  of  the  cranes  and  of  the  vessel  are  well 
shown.  Each  pier  of  the  two-span  bridges  is  mounted  on  two 
pairs  of  four-wheeled  equalising  trucks,  one  truck  per  leg, while 
the  centre  and  rear  end  of  each  of  these  bridges  and  the  forward 
end  of  the  single-span  bridges  are  carried  on  shear  legs  each 
mounted  on  a  pair  of  four-wheeled  mono-rail  equalising  trucks. 
The  rear  ends  of  the  single-span  bridges  are  carried  on  inverted 
piers,  each  pier  being  mounted  on  two  eight-wlu'eled  equalising 
trucks  of  about  2  ft.  gauge.  In  addition,  the  pier  that  carries 
the  screening  apparatus  has.  for  partially  carrying  that  aj)pa- 
ratus,  an  eight-wheeled  idler  truck. 

With  the  exception  of  this  truck  and  of  the  trucks  supporting 
the  rear  pier  of  the  other  single-span  bridge,  all  the  truck- 
wheels  are  positively  driven,  the  respective  travelling  gear 
mechanisms  being  suitably  housed  on  the  biidge  spans  over 
the  main  piers.  Only  half  the  wheels  undir  the  rear  pier 
mentioned  are  positively  driven.  The  motor  for  tlie  travelling 
mechanisms  of  each  bridge  is  controlled  from  the  operator's 
cab  on  the  main  trolley  when  the  latter  is  brought  inunediately 
under  the  travelling  mechanisms.  Gear  is  provided  on  each 
trolley  to  enable  the  operator  to  slew  the  bucket  through  an 
angle  of  90  deg. 

As  the  mechanical  screening  apparatus  possesses  many  novel 
features  it  is  thought  that  a  brief  description  of  this  apparatus 
will  be  of  interest.  In  tlio  portion  of  the  rear  j)ier  of  the  single- 
span  bridge  containing  the  screening  equipment.  Figs.  10  and 
1 1,  is  located  a  30-ton  bin  for  receiving  the  coal  irom  the  grab- 
liiicket  on  the  bridge  sjian  and  for  ])i(>perl\-  controlling  the  coal 
as  it-  is  fed  into  the  siTcciiing  |>liuil.  At  the  side  of  the  iiuiin 
part  (if  the  pier  is  another  bin  divided  into  three  compartments 
each  of  40  tons  capacity.  Over  this  bin  is  arianged  a  rotary 
screen,  ()perat<!cl  by  a  20  H.P.  motor,  for  grading  the  coal  into 
tiuce  sizes,  each  size  being  discharged  into  separate  compart- 
ments of  the  bin. 

Hcncath  the  3fl-ton  bin  is  a  sliaker  sm-eii.  5  ft.  in  width  and 
15  ft.  in  length,  operated  i)y  a  15  ir.l'.  motor  and  designed  to 
iliscliargc  the  coal  passing  over  it  into  »  .small  hopper,  which  in 
turn  discharges  the  coal  to  a  pivoted  scraper  conveyor.  This 
loiiveyor  is  driven  by  a  10  H.r.  motor  and  delivers  the  eoul  into 
trucks.     Tiio  coal  passing  through  tiie  sliaker  screen  dischaigea 
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into  a  bin  at  the  lower  end  of  an  inclined  elevator  and  is  carried  apparatus,  the  entire  capacity  of  the  motors  installed  amounts 
to  the  rotary  screen  for  distribution  iii  the  three  compartments     to  2,397  h.p. 

mentioned.  The  20  h.p.  motor  used  for  the  rotary  screen  also  I  Particulars  of  the  rates  charged  for  coal-dock  service  at 
opei-ates  the  elevator.  Each  of  the  40-ton  compartments  of  I  Duluth  have  been  given  by  Ryerson  and  Crane.*  It  appears 
the  large  bin  is  provided  with  gates  to  discharge  to  a  horizontal  [  that  the  maximum  demand  for  one  of  the  bridges  described 
belt  convevor,  driven  by  a  15  h.p.  motor  and  arranged  to  run  i  occurs  during  traversing  and  amounts  to  about  480  kw.     With 

three  bridges  in  operation  peaks  of  1,000  kw. 
to  1,200  kw.  occur  every  few  minutes,  while 
on  occasions  the  peak  runs  up  to  about  1,500 
kw.  The  average  load  under  these  condi- 
tions seems  to  be  450  kw.  to  600  kw.  From 
the  records  of  many  of  these  nnloaders  it 
is  found  that  the  consumption  for  the  actual 
unloading  of  coal  from  the  boat  varies  from 
0-35  to  0-6  kw.-hour  per  ton,  depending  on  the 
distance  the  coal  is  taken  back  on  the  storage 
pile.  The  figures  1-09  to  1-76  kw.-hours  per 
ton  which  were  given  by  Ryerson  and  Crane 
were  found  by  dividing  the  total  kilowatt- 
hour  consumption  for  the  year  by  the  number 
of  tons  of  coal  that  were  sent  out  from  the 
dock  during  the  year.  They,  therefore,  in- 
clude not  only  unloading,  but  re-handling 
and  overhaiding  as  well  as  the  consumption 
of  all  the  apparatus  about  the  dock. 

During  the  tests  of  the  above  plant  a  vessel 
containing  8,983  tons  of  lump  coal  was  un- 
loaded in  10  hours  15  minutes,  and  another 
cargo  of  8,747  tons  of  the  same  grade  was  taken 
out  in   10  hours  55  minutes  actual  working 
time.     While  working  in  free  coal  each  bucket 
averaged  nearly  6  tons  to  the  lift. 
In  1912  the  Pennsylvania  Company,  of  Cleveland,  opened 
a  new  ore-dock  having  a  yard  of  40  acres  in  area  and  a  storage 
capacity  of  1 ,000,000  tons.     The  imloading  equipment  consists 
of  four  17-ton  Hulett  unloaders  and  a  15-ton  re-handling  bridge, 
606  ft.  long  overall.     General  arrangement  drawings  of  one  of 
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in  either  direction  so  that  any  of  the  different  sizes  of  coal 
contained  in  the  bins  can  be  delivered  on  to  the  stock  pile  or 
into  trucks  on  a  siding.     The  30-ton  receiving  bin  has  a  large 
reciprocating  gate,  operated  by  the  motor  used  for  the  shaker 
screen,  and  is  provided  with  an  auxiliary  chute  feeding  into  the 
lower  end  of  the  inclined  elevator  in  order  that 
coal  from  the  screening  stock  pile  may  be  re- 
screened.     The  screening  plant  has  a  capacity 
of  200  tons  per  hour. 

The  rear  pier  of  the  other  single-span  bridge 
is  equipped  with  a  .30-ton  bin,  gates  and  chutes 
for  loading  coal  into  trucks,  a  screening  Jiiii 
and  elevat<ir  for  screenings,  and  chutes  for 
screencsd  coal.  There  is  a  bucket  conve\'or 
for  raising  the  screenings  to  a  point  from 
where  they  are  discharged  by  gravity  to  a 
screenings  pile  on  the  water  side  of  the  pier  oi- 
carried  by  a  belt  conveyor  and  discharged  into 
trucks  on  the  other  side  of  the  pier.  A  con- 
tinuous-running motor  of  15  H.p.  output  is 
installed  f(n'  ojierating  the  elevator  and 
conveyor. 

The  electrical  ec|uipmont,  which  was  furn- 
ished by  the  GeneralElectric  Co.,  of  Schenec- 
tady, is  designed  for  the  use  of  three-phase 
alternating  currents  at  440  volts  and  a 
frequency  of  25  cycles  per  .second.  Master- 
type  magnet-switch  control  is  provided  for  th<' 
whole  of  the  hfting  and  traversing  motors  of 
the  trolleys,  and  dtum-type  controllers  are 
used  for  the  motors  driving  the  travelling 
mechanisms  on  the  several  bridges.  Each  of 
the  four  trolleys  has  a  225  h.p.  motor  for  hoist- 
ing, two  112  H.p.  motors  for  traversing,  one 
5  H.p.  motor  for  slewing  the  grab-bucket  and  a 
2  H.P.  motor  for  actuating  the  clutch  which 
connects  the  dump-roj)e  drum  to  the  cl 
mechanism.  The  travelling  gear  of  the  singli 
containing  the  screening  plant  is  driven  by 
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)sing-ii)pe  drum 
■-sj)aii  bridge  not 
a  50  H.P.  motor, 

and  each  of  the  other  bridges  has  a  112  h.p.  travelling  motor. 

Including  the  motors  connected  with  the  mechanical  Hcrceoing 


thi''uidoaders  are'giviin  iu  Fig.  12,  and  the  ore-bridge  is  shown 
in  Fig.  13.  From  Fig.  12  it  will  he  seen  that  the  unloaders 
have  a  main  span  of  71  ft.,  spanning  four  railwa}-  tracks,  and 

•"NotcH  on   the   Uhg  of  Allrirnatinc  Current  in  Unlouding  Coal," 
" TranuactionM  "  Am.  Inst.  Klcctrical  EngiiiuerH,  Vol.  XX.XI.,  p.  709. 
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a  cantilever  extension  at  the  rear  end  of  56  ft.,  which  enables 
the  unloaders  to  deliver  ore  116  ft.  from  the  face  of  the  dock. 
At  the  water  level  the  open  bucket  has  a  maximum  reach  of 
65  ft.  2.Hn.  from  the  face  of  the  dock.  The  total  weight  of 
each  unloader  is  about  730  tons.  The  ore  handling  bridge, 
Fig.  1-3,  has  a  main  span  of  266  ft.,  and  a  cantilever  extension 
at  each  end  of  170  ft.  It  is  mounted  on  a  pier  and  shear,  and 
has  a  man-trolley  fitted  with  the  gear  for  operating  the  15-ton 


FiQ.  II. — Brownhoist  Coal  Handlfng  EQurpjiEXT,  Pittsburgh 
Coal  Co.,  Duluth,  Minn.  (View  showing  Screening  Apparatus, Man 
Trolley  and  Bucket  and  Belt  Conveyer  and  Elevator.) 

excavating  bucket.     A  weighing  hopper  provided  with  a  chute 
is  housed  in  the  pier. 

In  operation  the  ore  is  delivered  by  the  17-ton  bucket  to  a 
65-ton  receiving  hopper  between  the  main  girders  of  the  un- 
loader, from  which  it  is  drawn  into  a  50-ton  Larry  car  equipped 
with  scales  for  weighing  the  ore  as  it  is  discharged  into  the 
truck  or  on  to  the  temporary,  stock  pile.  This  Lairy  car  can 
discharge  the  ore  into  trucks  on  anv  of  the  four  tracks,  or  it  can 


down  and  limit  switch.  The  motors  are  of  the  following 
capacities  :  Rocking  beam  hoist,  300  h.p.  ;  trolley,  100  h.p.  ; 
bucket  closing,  100  h.p.  ;  bucket  rotating,  35  h.p.  ;  motor 
operating  hopper  gates  and  for  moving  the  unloader  along  the 
dock,  1.50  H.p.  ;  Larry  travel,  150  h.p.  ;  opening  and  closbig 
Larry  gates,  35  h.p.  With  these  motors  it  is  possible  for  the 
bucket  to  make  a  complete  cycle  in  50  seconds,  and  as  the 
receiving  hopper  has  a  capacity  of  65  tons  it  is  unnecessary  for 
the  operator  to  wait  for  the  Larry  car  operator  to  draw  out 
each  bucketful. 

The  crew  for  each  unloader  consists  of  one  operator  in  the 


Fig.  14. — Buckets  of  an  Unloading  Machine  working  in  the  Hold 
OF  a  Modern  Boat. 


bucket  leg  for  opening,  closing  and  rotating  the  bucket,  and 
oiJerating  the  trolley  ;  one  operator  in  the  Larry  for  filhng, 
weighing  and  discharging  ;  in  addition,  the  railway  company 
usually  furnishes  a  check  weighman  in  the  Larry.  There  is 
also  one  oiler  required  for  each  machine  and  for  the  group  of 
four  machines  there  is  a  ma.ster  mechanic  and  an  electrician. 

Each  of  the  four  unloaders  on  this  dock  discharges  into 
trucks  on  the  four  tracks  spanned  by  the  machine)-    Between 
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be  run  out  on  the  cantilever  extensions  over  the  stock  pile. 
The  bucket  is  shown  in  the  hold  of  one  of  the  large  ore-carriera 
in  Fig.  ]•!.  When  fully  open  the  .shells  have  a  spread  of  21  ft. 
3  in.  and,  iu  addition,  a  telescoi)ic  motion  of  3  ft. 

All  the  motions  of  the  unloader  and  of  the  bridge  are  elec- 
trically operated,  each  motion   being  provided  with  a  slow- 


each  pair  (II  tracks  is  a  narrow-gauge  track  on  whidi  runs  an 
electric  shunter  especially  designed  for  this  work.  The  empties 
are  delivered  by  locomotive  within  reach  of  this  shunter,  which 
takes  five  empties  on  Ihe  tracks  on  each  side  of  it,  placing  them 
under  the  two  unloaders  which  it  is  .serving.  As  each  ear  is 
filied  the  shunter  moves  the  line  of  five  trucks  forward  until 
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each  track  has  been  filled  ;  it  then  delivers  tte  loads  to  the 
outgoing  end  of  the  yard,  where  a  locomotive  takes  them  for 
making  up  into  trains,  the  shunter  returning  for  another  string 
of  empties. 

Although  the  Hulett  unloader  is  the  machine  far  excellence 
for  service  at  tideless  haibours  it  is  manifestly  suitable  for 
places  where  there  is  little  tide  and  where  the  vessels  are  con- 
structed for  its  use.  This  is  a  question  for  the  ship  owner  and 
naval  architect.  The  problem  has  been  solved  in  America  by 
the  close  co-operation  of  the  civil  engineer,  the  shipper,  the 
naval  architect  and  tlie  railway  engineer,  as  well  as  the  crane 
builder  and  elcctiical  engineer,  ^^^thout  such  co-operation 
the  results  which  it  has  been  our  privilege  to  record  could  not 
have  been  obtained.  In  a  later  article  the  methods  of  loading 
will  be  considered. 

The  author  desires  to  express  his  appreciation  of  the  kindness 
of  many  American  engineers  for  permission  to  make  use  of  their 
Papeis,  and  to  thank  the  Brown  Hoisting  Co.  and  the  Wellman- 
Seaver-Morgan  Co.  for  particulars  of  the  machines  and  equip- 
ments desoibed  in  the  article. 
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ON  SOME   SOURCES  OF  DISTURBANCE  OF   THE 
NORMAL  ATMOSPHERIC  POTENTIAL  GRADIENT.* 

BY  w.   A.   ixirci.AS  uriH;K. 

Summary. — The  author  has  investigated  some  causes  of  disturbance 
of  the  normal  atmospheric  potential  gradient,  and  shows  the  effect  thereon 
of  the  presence  of  road  and  other  dust  and  steam. 


The  author  has  made  a  study  of  some  of  the  ab  lorinal  variations 
due  to  local  circumstances  and  it  appears  that  there  are  three  main 
factors  besides  rain,  hail  and  snow  which  may  exert  a  disturbing 
influence,  viz.  :  (1)  The  presence  of  dust  raised  br  the  wind  sweeping 
over  loose  soil,  &c.,  or  by  trattic  passing  along  roads  and  streets  :  (2) 
the  presence  of  dust  produced  during  certain  manufacturing  opera- 
tions ;   (3)  the  presence  of  clouds  of  steam. 

The  Effects  due  to  Dust. 
Ill  various  coiiimmiicationst  it  has  been  shown  that  the  presence 
of  dust  had  a  yen'  marked  influence  on  the  atmospheric  potentirl 
gradient.  As  far  as  Africa  is  concerned,  the  general  result  was  that  in 
nearly  everj'  case  the  presence  of  dust,  whether  raised  by  the  wind  or  by 
trains,  camels,  horses  or  motor  cars,  caused  the  positive  potential 
gradient  to  be  diminished,  ami  in  extreme  cases  reversed.  During 
a  "  dust  "  storm  negative  potential  gradients  of  10,000  volts  (!)  pei 
metre  were  not  infrec|ucnt,  but  the  positive  value  was  as  a  ml  > 
quickly  restored  after  the  dust  liad  settled.  In  order  to  obsers'e  th 
effect  of  dust  upon  the  ])oteiitial  gradient  any  form  of  electroscope 
furnished  with  a  radium-coated  wire  to  act  as  a  collector  will  suftice. 
A  small  pocket  electroscope,  which  can  be  attached  to  a  walking 
stick,  lias  been  irsed  for  making  qualitative  tests,  but  for  quantity 
live  work  the  Wulf  electrometer  is  very  convenient.  Perhaps  a 
radium-coated  wire  is  not  tlie  best  form  of  collector  if  absolute  values 
are  required  ;  but  for  comj)ai"ative  tests  it  is  unsurpassable.  The- 
charge  u])on  the  dust  is  opposite  in  sign  to  that  upon  the  air,  and  thi* 
has  been  seen  in  a  most  striking  fa.shion.  During  a  strong  South 
.African  dust-storm  it  was  observed  that  an  electroscope  iilaced  near 
to  a  window  occasionally  sliowed  a  divergence  of  its  gold  leaves 
which  at  first  was  attributed  to  air  currents,  but  the  elVect  was  really 
due  to  the  air  inside  the  room  becoming  charged,  as  the  following 
experiment  .shows.  The  wiiidow  was  raised  for  .some  distance  and 
a  piece  of  wood  flttcd  hi  to  till  up  the  gap.  A  hole  about  20  cm.  in 
diameter  was  made  in  the  wood  and  a  tin  tube  fitted  in.  but  well 
insulated  by  means  of  several  layers  of  parallined  paper  ;  the  end  of 
the  tube  projecting  into  the  room  was  covered  with  a  piece  of  wire 
gauze  an(l  several  layers  of  fine  chiffon.  The  dust  blown  in  through 
the  tube  charged  it  .so  .strongly  with  jinailire  electricity  that  .sparks 
could  be  obtained  from  it,  and  at  the  same  time  charged  up  the  air 
of  the  r  lom  with  negative  to  svieh  an  extent  that  av  elcetroieo;)©  , 

♦  Abstract  of  a  Paper  read  Ix'fore  the  Royal  Society. 

t  "' Koy.  Soc.  South  Africa,"  Vol.  II..  Part  V.  (1912):  "Nature," 
March.  13  I9I3  :  "  Phil.  Mag.,"  April.  1913  :  "  South  African  Journ.  of 
Science,"  I'Vbruury  and  March,  1912. 
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furnished  with  a  radium  collector  indicated  a  charge  in  any  i)art  of 
the  room,  in  some  parts  sending  out  the  leaf  to  a  right  angle. 

Observations  have  been  taken  at  many  places  in  Europe,  in  cities 
and  along  coimtry  roads,  and  the  changes  in  the  potential  qualita- 
tively observed.  The  effect  of  a  dust  composed  entirely  of  siliceous 
materials,  such  as  sand,  weathered  granite,  basalt,  fine  clay,  &c.,  is 
to  diminish  or,  in  extreme  cases,  to  reverse  the  positive  potential, 
whilst  that  of  a  calcareous  material  is  to  increase  the  positive  potential. 
If  there  is  a  mixture  of  materials  there  is  generally  an  increa.se  of  the 
positive  potential  ;  and  on  all  old  roads  there  is.  in  addition  to  the 
stony  material,  a  large  amoimt  of  organic  matter,  so  that  the  general 
effect  of  dust  is  to  cause  the  i^otential  to  increase.  The  actual  change 
in  the  value  of  the  gradient  maj'  be  very  large,  say,  from  100  to  .500 
volts  per  metre  :  the  effect  is,  however,  transient,  and  disappears 
with  the  settling  of  the  dust.  Upon  freshly  repaired  sandy  roads  in 
Cambridgeshire  and  the  New  Forest,  passing  motor  cars  raised  clouds 
of  dust  which  gave  a  negative  potential,  but  after  a  few  days'  use, 
sufficient  organic  matter  accumidated  to  cause  the  normal  positive 
potential  to  be  increased.  Since  most  roads  are  '"  metalled  '"  with 
siliceous  materials,  the  charge  given  to  the  air  might  have  been 
expected  to  be  negative,*  but  certainly  on  old  roads  the  surface  dust 
is  a  complex  material,  and  what  applies  to  pure  silica,  &c.,  in  the 
laboratorj'  does  not  do  so  to  the  mixture,  and  probably  the  much 
larger  scale  of  the  experiment  led  to  different  results.  Specimens  of 
road  dust  were  collected  from  those  places  where  observations  had 
been  made  of  the  variations  of  the  potential  during  the  raising  of 
dust  clouds,  either  by  the  wind,  or  more  generally  by  the  passing  of 
cars,  and  these  were  tested  in  the  laboratory  by  the  method  already 
described,*  which  briefly  is  that  a  cloud  of  dust  raised  by  a  small 
bellows  is  projected  against  an  insulated  wire  gauze  screen  connected 
to  an  electroscope,  and  the  charge  upon  the  latter  tested.  The  air 
accompanying  the  dust  is  carried  on,  and  its  charge  indicated  by  a 
radium  collector  attached  to  another  electroscope.  The  charges 
thus  obtained  were  found  to  be  opposite  in  sign. 


oHours 


The  curve  (Fig.  1)  shows  how  the  presence  of  dust  disturbs  the 
rornial  grailient.  The  normal  curve  was  obtained  at  some  distance 
away  from  the  town,  the  other  was  taken  on  Hills-road,  Cambridge. 
Here  even.-  passing  vehicle  which  raises  dust  makes  its  presence  felt. 
Only  a  few  of  the  points  of  change  of  potential  are  shown  on  the 
diagram,  for  even  the  passage  of  a  bicycle  along  a  dusty  road  pro- 
duces some  disturbance.  The  curve  i.s  a  little  diagrammatic,  as  it 
is  the  result  of  eye  observations,  but  it  well  represents  the  extra- 
ordinarj'  fluctuations  due  to  the  dust.  A  table  in  the  Paper  gives 
results  of  tests  on  a  largo  numljer  of  roads  in  Olamorgan.  In  several 
instances  it  is  .seen  that  granitic  and  basaltic  dusts  give  positive 
charges  to  the  air  instead  of  negative,  as  would  have  been  anticipated 
from  the  nature  of  the  material,  but  this  was  due  to  the  dust  really 
being  composed  of  a  mixture,  as  the  following  experiments  show. 
A  portion  of  the  basaltic  dust  from  the  Ely  and  Cow  bridge-road  was 
treateil  with  excess  of  HCI,  and  the  insoluble  residue  washed  and 
dried.  This  residue  on  spraying  in  the  usual  manner  gave  a  —charge 
to  air  and  -r  to  gauze,  showing  that  the  opposite  elTect  obtained  with 
the  untreated  dust  was  due  to  the  presence  of  calciimi  carbonate.  A 
similar  result  was  obtained  with  granite  dust  containing  organic 
matter  after  the  latter  had  been  burnt  oflf,  so  that  it  may  Ije  reason- 
ably inferred  that  a  purely  siliceous  dust  would  always  give  rise  to  a 
negative  charge  in  the  air. 

M'liiulacturiiif/  Operalirms,  dc. — Several  Portland  cement  works 
are  situated  near  Cambridge  and  these  have  a  verj'  marked  influence 
upon  the  ))Otential  gradient  in  their  neighbourhood.  The  gradient 
is  enormously  hicrea-sed  by  the  action  of  two  factors:  (1)  stc.im 
escajiing  from  the  engine  ;  (2)  the  cloud  of  cement  dust  which 
envelops  the  work.s.  Both  steam  and  cement  d\ist  give  to  the  atmo- 
sphere a  positive  charge  and  it  does  not  seem  ])os;fible  to  determine 
the  amount  due  to  each  cause,  but  the  local  etlect  of  the  two  together 


•  Roy.  Soc.  "  Proc,"  A.,  V'ol.  XC.  (1914). 


Table  I. 


Distance 

Potential 

Distance 

Potential 

from  works. 

gradient. 

from  works. 

gradient. 

Paces. 

Volts  per  metre. 

,            Paces. 

Volts  per  metre. 

100 

880 

700 

ISO 

150 

540 

800 

130 

200 

420 

900 

90 

300 

360 

1,000 

75 

400 

300 

1,100 

70 

500 

250 

1,200 

70 

600 

'     210 

— 

— 

is  very  great.  The  "  Xorman  "  cement  works  are  about  I J  miles 
from  the  town  and  can  be  approached  in  one  or  two  directions  almost 
free  from  trees.  A  calm  day  after  rain  is  a  satisfactory  one  for 
making  a  set  of  determinations.  Using  a  Wulf  electrometer,  readings 
were  taken  at  different  distances  from  the  works  until  the  potential 
indicated  was  the  same  as  the  average  previously  found  for  the 
neighbourhood.  The  distance  was  measured  by  pacing,  and  the 
electrometer  had  to  be  supported  at  different  distances  above  the 
ground  in  order  to  meet  the  varying  potential  gradient.  This  was 
really  very  misatisfactory,  as  the  observer's  body  exerted  a  con- 
siderable influence,  but  a  better  arrangement  could  not  readilj-  be 
devised  because  the  whole  series  of  observations  must  be  taken  during 
a  short  interval  of  time  when  the  normal  potential  gradient  is  steady. 
Table  I.  gives  the  record  of  the  residts  obtained  on  February  12,  1913. 
Measurements  were  taken  both  going  to  and  returning  from  the 
works,  the  whole  time  taken  being  about  an  hour.  A  rapid  tour 
round  Cambridge  in  a  motor  car  just  before  and  after  the  deter- 
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mination  gave  the  average  value  for  the  potential  gradient  as  about 
75  volts  per  metre.  Inside  the  factorj'  itself  the  gradient  was  so 
high  that  it  could  not  be  fomid  with  the  electometer  used. 

Infuence  of  Steam. — Since  the  time  when  Armstrong  devised  his 
hydro-electric  machine,  it  has  been  generally  known  that  the  escape 
of  steam  under  jiressure  was  accompanied  by  strong  electrification, 
but  as  far  as  I  know  no  one — with  the  exception  of  Lord  Kelvin, 
with  who.se  work*  I  have  recently  become  acquainted — has  callecl 
attention  to  the  great  increase  in  the  normal  atmospheric  |)otential 
gradient  produced  by  steam  escaping  from  ordinary  engines.  Re- 
cently some  work  has  been  done  at  Cambridge  on  the  influence 
exerted  by  the  clouds  of  steam  emitted  by  locomotive  engines,  the 
details  of  which  arc  given  below.  The  country  round  Cambridge  is 
flat,  and  many  spots  may  be  chosen  near  to  the  railway  where  there 
are  few  trees  to  screen  the  effects  and  sufficiently  far  from  roads  to 
be  out  of  the  range  of  the  dust  influence.  Observations  were  taken 
at  stations  at  different  distances  from  the  line,  and  the  nuignitude 
of  the  i)otential  gradient  noted  after  the  passage  of  a  train  mider 
steam.  The  mere  i)assing  of  a  train  had  no  influence,  imless  as  some- 
times happened  in  verj'  dry  weather  a  lot  of  dust  W)w  raised  ;  for  the 
potential  to  l)e  largely  increased  it  was  necessary  for  steam  to  be 
esca])iiig  cither  in  the  usual  way  from  the  funnel,  or  even  by  blowing 
off  from  the  safety  valve.  The  observations  were  made  with  a  Wulf 
ele<-l  romctcr  furnished  with  a  radium  collector,  and  records  were 
made  of  the  potential  indicated  by  that  instrument  at  definite  inter- 
vals of  time.  The  recording  was  continued  until  the  potential  had 
fallen  to  its  initial  value,  or  until  the  pa.sHing  of  a  second  train  jiro- 
duccd  another  disturbance.  The  effect  was  thus  noticeable  for  about 
six  minutes  after  the  passing  of  the  trains.  The  curves  (Fig.  2)  show 
how  the  magnitude  of  the  potential  varies  with  the  class  of  train  ; 
the  one  eivinK  the  ureatest  volume  of  steam  nroduces  the  createat 


•  "  Papers  on  ElcctrostaticH  and  Magnetism,"  §  397. 
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change  in  the  potential.  Cvirve  Xo.  1  is  a  slow  "  stopping  "  train, 
Xo.  2  a  goods  train,  and  Xo.  3  a  heavy  "  express."  The  last  ciu-ve 
is  displaced  2.5  seconds  to  the  right  for  clearness.  The  time  elapsmg 
before  the  change  in  the  potential  due  to  the  steam  reached  the 
recoKling  instrument  depended  to  some  extent  upon  the  direction 
and  strength  of  the  wind.  Li  practically  calm  weather  the  disturb- 
ance extended  uniformly  a  considerable  distance  from  the  place 
where  the  steam  was  emitted,  but  it  was  carried  a  greater  distance 
with  the  wind.  The  distance  from  the  line  to  which  the  influence  of 
the  steam  extends  may,  in  certain  cases  with  the  wind,  reach  a  dis- 
tance of  nearlv  a  mUe,  and  the  time  taken  before  the  electrometer 
indicates  any  chtmge  may  be  from  four  to  live  minutes.  The  curve 
(Fig.  3)  gives  the  results  obtamed  at  a  distance  of  nearly  1,000  yds., 
the  potential  changing  from  100  volts  per  metre  to  about  200. 

The  influence  of  steam  may  be  detected  on  a  moving  train.  When 
a  cloud  of  steam  is  trailing  behind,  an  electroscope,  furnished  mth 
a  radium  collector,  will  indicate  a  strong  charge  even  inside  the 
carriage,  if  the  window  is  open.    Inside  a  timnel  a  very  strong  charge 
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Fig.  3. 

can  be  detected,  sufficient  to  send  the  gold  leaf  out  at  right  angles  to 
its  support.  Inside  a  boiler-house  the  same  thing  is  seen  if  the  steam 
is  escaping  imder  pressure,  and  here,  too,  the  charge  persists  in  the 
air  long  after  the  cloud  has  disappeared. 


A  SHORT  METHOD  FOR   CALCULATING  STARTING 
RESISTANCE.* 

BY    B.    W.    JOXES. 

In  commercial  practice  it  is  necessary  to  calculate  a  large  number 
of  starting  rheostats  for  the  shunt,  induction,  and  series  types  of 
motors,  and  therefore  it  is  essential  that  a  short  method  be  used.. 
Of  the  methods  available,  the  one  described  m  the  present  article 
has  been  foimd  in  practice  to  give  remarkable  satisfaction. 

First,  either  the  maximum  or  the  minimum  accelerating  cm-rent 
peak  is  a.ssumed.  together  with  the  number  of  rheostat  divisions  and 
the  internal  motor  resistance.  If  it  is  a  series-motor  resistance,  then 
the  speed  characteristic  curve  of  the  motor  is  necessary.  Duimg 
acceleration  the  successive  divisions  of  resistance  are  short-circuited 
as  fast  as  the  current  decrea.s(!S  tc  a  fixed  assumed  value,  and  all  the 
current  peaks  are  tf  equal  value. 

It  should  be  noted  that  if  all  values  are  in  ])ercentages  it  wiU  cause 
less  confu,sion.     Therefore,  all  of  the  series-motor  formula;  will  tje 
expressed  on  that  assumption. 
Let 

E=luie  volt.s. 

I, =  minimum  acceleration  current=E/R,. 
.Si=(for  aeries  motors)  s]x>cd  coriei:j)onding  to  I,. 
I2=  maximum  acceleration  current :    K/Ko. 
82=  (for  series  motors)  speed  corresponding  to  1.,- 
Sa=8peed  corresponding  lo  1-5  Ij." 
R,=  total  resistance  to  give  minimum  current=E/Ii. 
Rj=  total  resistance  to  give  maximum  current=E/Ia. 
r= internal  resistance  of  motor, 
""j  >   ''2 1   ''a!   ''i'   &c.  =  resistance  of  the  siicccs.sive  divisions 

of  the  rheostat. 
;i  =  number  of  rheostat  divisions. 

„        maximum  acceleration  current     ,    , 

X  =  Ratio-^^ .      =I2/Ii- 

n.inimum  acceleration  current 

¥=(8,-83)1- 
.        100E-I,r 

_100K--l2r 
^~  ""S  I 


Z=A,/A2. 


•  From  the  "  (iencTiil  Klcctric  Review  "'  (U.S.A.) 

tNote   thftt   the   dcnoniinntor.    is/^li)  Y=0-7.5 /"+-^W^'~"^») 

It  in  HOmct iiiU'H  eonvoniont  and  nhKhtly  more  accurate  to  make   I,  ns 
Iii-nr  iM|ii«l  to  1,  iw  can  lie  niipriiximnted  iiiHtcnd  of  I,,      l-."il,. 


LogX= 


For  Shtnt  or  Induction'  Motors. 

(a)  Assume  that  the  minimum  acceleratmg  current,  the  number 
of  rheotat  divisions,  and  the  internal  resistance  of  the  motor  are 
known. 

1  R, 

ri=(X-l)r. 
r,=Xrj. 
U=Xr„. 
r„  =  Xr„_j. 

(b)  Assume  that  the  maximum  accelerating  current,  the  number 
of  rheostat  di\isions,  and  the  internal  resistance  of  the  motor  are 
kno-wn. 

Log  X=      log  — . 

H  r 

r,=  (X-l)r. 
/■2=X»-i. 
r3=Xr,,. 
r„=Xr,,_j. 

It  is  apparent  that  if  any  three  values  are  kno-svn.  the  foiu-tli  can 
be  found. 

For  Series  Motors. 

(c)  Assume  that  the  minimum  accelerating  cunent.  the  number  of 
rheostat  divisions .  and  the  internal  resistance  of  the  meter  are  kno-wn. 

The  following  is  an  empirical  formula : 

1     .  R,         * 


Log  X=  -       log 

»  -r  1 


Then  we  takef 


-C^f 


ri=A,(S,-S,). 
r,=Zr,. 

r„  =  Zr„-,. 

[d)  Assume  the  same  conditions  as  in  ('■) 
motors  lo  start  in  series-parallel. 
For  the  series  position  : 

1  1; 

LogX=   --  log 


but  that  there  are  two 


n-fl 

»-,  =  r(Z- 
r2=Zr,. 
r,=  Zr,. 
r,,  =  Zr„. 


l)+A,(Si-S,). 


For  th("  multiple  position  : 

I^gX=;^^jl0g. 


e;> 


r,=A,(S,-So). 
rj=Zri. 
/•,=  Zr„. 
r„  =  Zr„-j. 

(e)  A.ssvnne  the  same  conditions  as  in  (c).  but  that  there  are  four 
motors  to  start  in  series- parallel.  Fom-  motors  are  to  be  in  series  at 
starting  and  two  are  to  be  in  series  for  permanent  rmming. 

With  this  condition  it  r=iittemal  resistani-e  of  two  motors  then 
the  formuhp  in  (e)  are  to  be  applied. 

THEORY. 

(«)  From  geometrical  progressions  : 

Suni  =  r  +  rX'-f  rX=  +  rX'  +  ...rX"  +  r-f  X"+>. 

(Where  n  equals  two  less  than  the  number  of  terms  whicli  corre- 
spond to  the  number  of  rheostat  divisions.) 

Therefore  the  la.st  term,  R,.  which  is  the  sum  of  all  the  previous 
terms,  is : 

H,=  rX"-n. 


x.^^.=«'- 


Logx  -^log'^•• 


♦  See  footnote  (f)  previous  column, 
t  •■(;.  E.  Review."  .Milv.  I'JIO, 
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(h)  If  91  represents  three  !es 
r  ext  to  the  last  term  i ,       j>  _ 


thai  the  ni;mber 


A  terms,  then  the 


x-.='^- 


I^gX= 


los 


(c)  For  series  motors  a  racditication  of  the  above  is  necessary. 
Since  there  are  already  too  many  variables  to  solve  the  equation,  it 
is  necessary  to  resort  to  an  empirical  formula  which  is  accurate 
enough  for  all  practical  jiurposes. 

The  motor  field  flux  varies  as  a  ftmction  of  the  current,  and  the 
current  fluctuation  ig  a  function  cf  the  motor's  uiternal  resistance 
and  the  number  of  rheostat  divisions.     Therefore  in  place  of 

/k  + 1  \ 
r  there  is  placed  l-5( 1  |Y.* 


LogX  = 


1 


'-''°s.5r-^r 


Y 


(d)  The  only  difference  between  starting  one  motor  from  rest  to 
full  speed  or  two  motors  in  series  from  rest  to  one-half  speed  is  that 
an  extra  resistance,  (r).  Ls  inserted  in  the  circuit.  Since  the  two 
motors  in  series  attain  only  one-half  speed,  the  sum  of  the  two 
coimter  E.M.F.  increments  are  the  same  as  those  of  one  motor 
rimnmg  full  speed  when  the  current  peaks  in  each  case  are  the  same. 
Therefore,  the  formula  becomes 

1  R, 

LogX 


«  +  l 


/•«  + 1  \ 


When  the  two  motors  are  changed  to  the  parallel  connection  and 
are  accelerated  from  one-half  to  full  speed,  then  the  extra  resistance 
(r),  that  was  in  the  series  connection,  ia  eliminated  and  the  average 
counter  E.5I.F.  increment  corresponding  to  each  current  peak  is 
doubled.     Therefore,  the  formula  becomes 


LobX= 


:-—■    log 

n  +  l 


Ri 


V  «  -4-  !7   ' 


(c)  For  the  series-parallel  operation  of  four  motors,  the  motors  are 
as.sumed  to  be  co  nected  as  follows:  During  scric  operation  all  the 
motors  are  in  series,  and  during  ])arallel  operation  two  sets  each 
consisting  of  two  motors  connected  in  series  are  across  the  line. 
Then,  if  the  Lntemal  resistance  of  two  motors  is  considered  as  /■.  the 
same  formul.-c  as  given  in  (e)  hold  true. 

Example  1. — Assume  :  A  25  H.P.,  230-volt  shimt  motor.  Minimum 
accelerating  current  =100  ampere  .  Internal  resistance  of  motor 
=  0-2  ohm.     Number  of  rheostat  divisions=4. 

Formula : 


Log 

n  +  l     ^  r 

=5'*'8e|=ai°g 

ll-o=-  (100 
5 

=  0-212: 

therefore 

X=l-G3. 

Then 

ri=(X-l)r 

=  0-12(iohm 

r2=Xri 

=  0-205  ohm 

r,=  Xr., 

=  0-334  ohm 

'•.=Xra 

=  0-544  ohm 

Total  external 

esistance. 

1-209  ohms 

Internal 

motor  resistance. 

0-200  ohm 

Total  resistance. 

1-409  ohms 

Therefore 

,     ,            230  volts 
as  a  check                    ,        = 
1,409  ohms 

163  amp  r,.8. 

Example  2. — Assume  :   Same  conditions  a.s  in  Example  1,  excei)t 

that  the  maximum  current  is  kiio\m  (103  amperes)  and  tlie  minimum 

current  is  to  be  found. 

Formula  :        ,        „      1  .      R2 
Log  X=  -  log  — " 

n  r 

1         1-409     1  1 

=4'<^«or26=4"'«"-'=-4<"-'''"' 

=  0-212. 
Therefore  X=l-63  (same  as  in  Example   1).     The  remaining  is 
the  same  as  in  Example  1 . 

•  See  footnote  (t)  column  1,  p.  024. 


Example  3. — Assume  :  A  50-h.p..  230-volt  series  motor.  Minimum 
accelerating  current=185  amperes.  Internal  resistance  of  motor 
=  0-087  ohm.     Number  of  rheostat  divisions=4. 
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FlU.  1. — ClLiRACTERlSTIC  CuRVKS  OF  A  OO-H.P.,  230-VOr,T  SERIES  MoTOR. 

Referring  to  characteristic  curves  of  this  motor  (Fig.  l).all  values 
should   be   reduced    to   percentages.     The   speed   and    current   for 
minimum  accelerating  values,  together  with  line  voltage,  will  always 
be  considered  100  per  cent. 
Let 

E=230  volts=  100  per  cent,  volts. 

Ij=185  ampere?=  100  per  cent,  amperes. 

Si=578  revs,  per  min.  =  100  per  cent,  speed  corresponding  to 

100  per  cent,  amperes. 
83=437  revs,  per  min.  =  83  per  cent,  speed  corresponding  to 

150  per  cent,  current. 
Y=(Si-S3)  =  (100-83)=17  per  cent. 

Formula  : 

1  R, 

log 


LogX= 


n  +  l 


1 


/r>  +  1\ 
V"  +  2/ 


100  1 , 

5'°Sl.^576^17=5'''S4-7  =  0.674/5 

=  0135  ; 


X=  1-364. 

100  X  100-100x6 
"  '~         lOOxlbo        " 


0-94 


A.,= 
Ai/A,= 


100x100-136-4x6      9.180 


87  X  136-4 
=  1-21. 


11,850 


ri  =  A,(Si-So)  =  0-94(100-87)=  12-20  jwr  cent.  ohms. 
r2=Zr,  =14-80  yter  cent.  ohms. 

rj=Zr.j  =17-95  jier  cent.  ohms. 

ri=Zrj  =21-75  pei  cent.  ohms. 


66-70  per  cent.  ohms. 
6-00  i)er  cent.  ohms. 

72-70  per  cent.  ohms. 


Total  external  resistance. 
Internal  motor  resistance. 

Total  rcsi-stance  hi  circuit. 

E     230 
R=-=        =1-24  <. Inns. 
I,     185  — 

Therefore,  to  rcduc<-  the  percentages  lo  iiclual  values, 
12-20  per  cent,  of  1-24     (i-151  ohm. 
14-80  ]K'r  (-enl.  of  l-24=0-l84  ohm. 
17-95  \Kr  c-cnt.  of  1-24=0-222  ohm. 
21-75  i)er  cent,  of  1-24=0-270  ohm. 

0-827  ohm. 
Sii.c  •  ihe  other  variations  for  two  or  four  motors,  if  worked  in  per 
cent,  volts,  current,  six-ed,  and  resistance,  are  similar  to  those  just 
given  it  is  not  considered  necessary  to  work  out  an  example. 
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THE  DEVELOPMENT  OF  ELECTRIC  POWER  FOR 
INDUSTRIAL  PURPOSES  IN  INDLA.* 

'  BY  H.  R.  .SPEYEE. 

The  author  fiist  calls  attention  to  the  development  of  electiie 
power  for  industrial  purposes  in  India.  The  miUs  aggregate 
200.000  I.H.P.,  of  which  not  even  10  per  cent,  is  driven  electrically. 
It  must  be  realised  that  it  is  practicaOy  impossible  to  develop  a 
remunerative  market  for  any  manufacture  without  incurring  capital 
outlay.  The  measures  so  far  adopted  have  been  btit  half-hearted, 
agencies  beirg  purely  commercial  with  perhaps  a  so-called  engineer- 
ing sub-department.  A  few  British  electrical  manufactiu-ers  have 
gone  further  and  have  attached  to  such  agencies  their  o^ti  teclmical 
representative,  but  it  is  necessary  to  so  arrai;ge  matters  that  the 
manufacturer  has  a  representative  who  is  able  to  see  the  plant  not 
only  installed  but  worked  for  a  certain  time  imtU  the  purchaser  is 
able  to  take  charge  with  confidence.  Again,  tenders  are  frequently 
given  at  f.o.b.  and  c.i.f.  rates,  but  these  are  quite  useless  from  the 
point  of  view  of  achievir  g  .serious  business. 

So  far.  Continental  competition  has  been  serious,  and  most  of  the 
I)lant  has  been  put  in  by  Swiss  firm?.  Thus  of  66.900  lav.  of  plant 
in.stalled  at  certain  stations,  Switzerland  has  supplied  54,000  kw.. 
England  only  7,500  kw.,  whUe  the  United  States  have  supplied 
5.400  kw.  of  the  prime  movers.  In  the  case  of  the  electrical  gener- 
ating plant.  Germary  has  supplied  32,000  kw.,  United  States 
17.000  kw.,  Switzerland  10,000  kw.,  and  England  only  7,500  kw. 

C'lijl4tic  Conditioks. 

It  must  be  remembered  that  during  the  Indian  "  rainy  "  season, 
which  lasts  each  year  from  Jime  to  October,  the  humidity  reaches  a 
figure  of  95  per  cent,  with  a  temperature  often  of  98'r.,  and  in  the 
mills,  factories  and  engine  rooms,  a  temperature  of  115-120°F.  is 
often  recorded.  The  temperature  of  water  available  for  condensing 
purposes  during  the  hot  months,  even  when  taken  direct  from  the 
river  or  other  sources  of  supply,  often  reaches  95'F.,  with  the  result 
that  in  the  case  of  turbine  plant,  the  economical  steam  con- 
sumption of  which  depends  so  largely  on  a  good  vacuum,  it  i,- 
essential  to  instal  condensing  plant  of  a  much  larger  capacity  thaji 
is  usual  at  home. 

The  effect  of  these  adverse  climatic  conditions  on  the  insulation  of 
electrical  apparatus  for  high-tension  plant  recently  led  to  a  contro- 
versy as  to  whether  it  was  advisable  to  instal  6,000-voIt  motors,  at 
which  pressure  a  supply  of  electricity  for  power  piu-poses  is  available 
at  cheap  rates  in  two  of  the  largest,  industrial  centres  in  India,  or 
whether  it  was  preferable  to  interpose  transforming  plant,  reducing 
the  pressure  to  500  volts  for  the  sujtply  to  the  motors,  A  large 
percentage  of  ""  bum-outs  '  on  low-})rcssure  motors  (220-500  volts) 
has  been  directly  traceable  to  the  humidity,  and  it  was  thought  by  a 
number  of  engineers  that  the  installation  ofi  high-pressiue  motors 
would  be  coupled  with  the  risk  of  a  still  greater  number  of  break- 
downs due  to  this  cause.  It  seems,  however,  to  the  author  that  th(> 
insulation  on  the  average  low-tension  motor  to  prevent  internal 
short-circuiting  between  successive  turns  due  to  the  ditference  of 
potential  lietwecn  them  is  insufficient  to  jjrevcnt  the  percolation  of 
moisture  from  an  cxtenial  source,  whereas  tlie  insulation  necessary 
on  6,000-volt  mains  to  prevent  internal  short-circuiting  due  to  the 
P,D.  between  successive  layers  is  more  than  sufficient  to  ])revent  the 
jjcrcolation  of  moisture  from  an  outside  source.  The  author  has  in 
many  cases  sujiervised  the  installation  of  motors  to  run  at  6,000  volt.s, 
and  with  one  exception  excellent  results  have  been  obtained. 

Lack  of  Home  Capit.iV1.  for  Electrical  Enterprises. 
Another  factor  which  has  hampered  the  development  of  electricity 
for  industrial  j)Urpo.'jes  in  India  during  recent  years  has  been  the  lack 
of  Knglish  capital  for  projected  industrial  enterprises  for  utilising 
either  water  i)Ower  or  coal  near  the  pil's  mouth  for  the  generation  of 
electric  power  for  transniis-sion  at  a  cheap  rate  for  mill  and  factory 
use.  In  the  collieries  of  Bengal,  which  rai.se  no  less  than  12,000. (KHl 
ton8  j)er  annum,  a  sound  practical  scheme  was  projected  a  few  years 
ago  for  the  centralistion  of  a  i)Ower  hon.se  for  siij)i)iying  electric 
power  to  the  collieries  in  general,  l)ul  owing  to  the  lack  of  both  cajjital 
and  co-operution  between  colliery  owners  the  scheme  fell  Ihiough, 
with  the  result  that  there  are  now  scattered  over  the  coalfields  a 
number  of  small  electric  power  houses.  The  coal  consunijilion  at 
the  collieries  indicates  that  at  least  85,000  it.iLP,  is  awaiting  elec- 
iHHcHtion.  Another  favourable  project  which  fell  through  owing 
to  luck  of  capilal  was  the  Mourbhiuij  water  ))ower  scheme,  which 
cdiiieniplalcM  harnessing  (he  water  jiower  available  at  Mourbhunj 
for  proviiliiig  a  clieap  source  of  electric  supply  to  the  mills  ai.il 
]iKlriii.s  ill  iiril  iibf.ul  Ciilciiltii. 

•  Abntruct  of  a  I'niicr  publinhed  in  tho  "Journal  "  of  the  Institution 

1,1  I- i..,ip|..„i  Enginccra. 


ASTAGONLSTIC  ATTITUDE  OF  illLL,  FACTORY  A>T>  COLLIERY'  OwXERS. 

The  fact  of  many  of  the  pioneering  electric  power  installations  in 
India  not  proving  so  successful  as  anticipated,  has  in  many  cases 
turned  the  owners  of  mUls,  factories,  and  collieries  against  the  use  of 
electric  power  for  industrial  purposes,  and  although  to-day  this 
feeling  has  to  a  great  extent  been  overcome,  it  is  still  a  matter  of 
considerable  difficidty  to  convince  o^vners  and  others  that,  apart 
from  the  saving  in  capital  outlay  and  running  expenses,  inherent 
advantages  ap])ertain  to  the  electrical  drive  which  are  not  possible 
of  achievemenj,  with  steam. 

In  textile  mills  the  steady  and  vmiform  speed  results  without  doubt 
in  a  better  quality  texture,  and  the  output  over  the  same  rimnmg 
hours  is  materially  increased  to  an  extent  depending  upon  the  careful 
layout  of  the  machinery,  but  imfortimately  in  very  few  cases,  if  any. 
are  manufacturers  prepared  to  guarantee  these  restUts.  Although 
they  are  convinced  in  their  owii  minds  that  such  is  the  case  it  is  rarely 
that  one  is  able  to  induce  niauufactiu'ers  to  convert  their  beliefs  into 
^vritten  guaranteed  i)ercentages,  which  is  really  the  only  basis  on 
which  it  is  possible  for  laymen  to  base  the  value  of  a  conversion  from 
steam,  which  may  have  done  well  for  25  years,  to  electric  power. 
The  adjoining  figure  represents  the  apjiroximate  coal  consumption 
of  the  mills  and  factories  in  India,  together  with  the  cost  of  the  same 
and  the  approximate  horse-power  available  for  electrification. 

There  is  little  doubt  that  the  layout  of  a  mill  or  factory  to  operate 
successfully  in  India  cannot  be  de^igl:ed  to  the  Ijest  advantage  at 
home,  for  in  each  case  local  conditions  and  the  topographical  position 
of  the  sie  must  be  taken  into  consideration.  Experience  has  shown 
that  many  drives  which  have  proved  eminently  successful  at  home 
have  not  given  the  best  results  in  India,  and  for  this  reason  it  is  not 
possible  to  lay  down  hard-and-fast  rules,  but  each  projected  electri- 
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fication  scheme  should  be  laid  out  on  site  only  after  due  regard  has 
been  paid  to  the  local  conditions  luider  which  the  mill  or  factory  may 
have  to  work. 

One  important  point  often  lost  sight  of  by  home  manufacturers  is 
the  fact  that  during  the  rainy  season  the  average  textile  mill,  after 
havmg  been  shutdown  on  the  Saturday  aflentoon,  requires  approxi- 
mately douule  the  anioimt  of  ))ower  to  get  inuler  way  on  the  following 
Monday  morning,  owing  to  the  abnormal  Innnidity  causing  the  rope 
drives  to  tighten  during  the  interval.  It  is  therefore  advisable  when 
designing  an  electric  drive  witli  cither  rojies  or  belts  to  allow  for  the 
starting  gear  having  an  overload  cajjacity  of  80  to  100  ])er  cent. 
This  is  a  pcint  which  has  frequently  been  lost  sight  of  by  British 
firms,  and  experience  has  shown  that  whilst  in  the  nuijority  of  ca.'^r-. 
three-phase  induction  motors  are  quite  capable  of  dealing  with  tin- 
tetiqiorary  overload,  the  ca]ia(ily  of  the  starting  gear  has  been  quitr 
inadequate, 

I'uiiLR  Supply  versus  Privately-ownkd  Uenerati.nu  1'owek. 

Assummg  for  the  moment  that  it  is  now  possible  for  a  thoroughly 
comjietent  engineer  to  persuade  mill  owners  and  others  of  the 
advantage  of  the  electric  drive,  one  of  the  first  points  to  be  decidn' 
is  the  a<lvisability  or  otherwise,  viewed  from  the  manufactmH'i s 
juiinl  of  view,  of  taking  a  supply  of  electrical  energy  from  a  publir 
comjiany  in  jircference  to  generating  eurient  on  the  ]ireinises.  ( 'n 
this  i:(>ii)t  a  great  deal  of  conlrover.sy  has  lately  taken  ]iliicc.  and  as 
a  matter  of  fact  this  jioint  is  being  keenly  conlested  at  the  iiresent 
moMU-nt  in  oiu"  of  the  largest  industrial  centres  of  India,  so  that  the 
views  of  engnu'iTS  in  charge  of  Enghsh  supjily  comjianics  woukl  be 
of  interest. 

On  the  one  hand,  there  i.s  the  mill-owner  wishing  for  a  supply  ol 
current  al  an  abiiorinally  cheap  rate,  and  on  the  oilier  hand  there  is 
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the  executive  of  the  public  supply  company  calleil  upon  by  the  share- 
holders to  pay  a  handsome  di\idend  on  the  capital  of  the  company. 
There  is.  however,  little  doubt  that  fer  small  outjuits  up  to  1.000  h.p. 
it  is  far  more  economical  for  consumers  to  take  a  sujiply  from  a  local 
company;  but  in  thecaseof  1.5.000  h.p.  ormorefora  10-12-hour  daily 
load  tlu-oughout  the  year,  manufactm-ersrealise  that  with  equal  facili- 
ties for  an  adequate.supply  of  water  for  condensing  puiposes  and  equal 
rates  for  coal,  they  are  in  a  position  to  gererate  electric  power  as 
cheaply  as  a  public  supjily  company.  The  latter,  however,  are 
obliged  to  add  to  theii-  generating  costs  a  proportionate  charge  on 
the  capital  sunk  in  their  whole  imdertaking  and  a  similar  charge  to 
cover  executixe  costs,  as  well  as  a  reasonable  percentage  of  profit. 
Whereas  the  manufacturer  has  only  to  add  to  his  generating  costs 
the  standing  charges  on  the  capital  outlay  necessitated  by  his  plant 
done.  It  must  be  borne  iA  mind  that  the  keen  competition  in  India 
to-day  in  the  jute,  cotton,  fioiu'  and  coal  industries,  increases  the 
importance  of  a  thorough  grasp  both  by  the  manufacturer  and  the 
station  engineer  cf  all  factors,  both  commercial  and  otherwise,  which 
may  reduce  the  mill  or  factory  cost  of  the  finished  product  to  a 
minimum.'  Although  the  mill-owner's  responsibility  will  be  lessened 
by  taking  power  from  a  public  company,  he  cannot  afford  tc  do  so 
mitil  it  is  conclusively  proved,  apart  from  other  advantages,  that  it 
will  be  more  economical  than  generating  power  on  the  premises. 
The  manufacturer  does  not  seem  tc  appreciate  that  the  power  he  gene- 
rates is  more  than  he  uses,  nor  that  if  he  generates  his  own  power  it 
must  take  up  some  of  his  attention. 

De.S  IE  ABILITY  OK  OTHERWISE  OF  A  HeaVY  PoWER  LoaD  FOR  SuPPLY 
C0MP.\>fIES   IN   InDLV. 

The  conditions  under  which  the  electric  supply  companies  operate 
ill  India  do  not  form  a  true  analogj-  with  stations  at  home,  in  so  far 
IS  m  India  during  nitie  months  of  (he  year  a  steady  power  load  due 
to  fans  i^  maintamed  throughout  the  24  hours.  It  is  true  that  the 
peak  lighting-load  is  superposed  on  the  fan  load,  but  the  resultant 
station  load-factor  (defined  as  the  ratio  between  the  mean  and  the 
maximum  load)  may  average  as  high  as  65  per  cent.  It  therefore 
becomes  a  matter  cf  very  serious  consideration  as  to  whether  a  very 
material  advantage  is  to  be  gained  by  an  Indian  public  supply 
company  catering  for  heavy  mill  loads  which  will  again  be  super- 
posed on  the  fan  and  lighting  peak-loads. 

It  must  be  remembered  that  the  revenue  per  unit  obtained  from 
the  two  latter  loads  is  far  in  excess  of  the  price  which  it  is  possible  to 
charge  the  mills  and  factories  for  a  supply  in  bulk.  Is  it,  therefore, 
worth  while  to  put  down  additional  plant  for  supplying  current  to 
mills  and  factories  for  which  a  comparatively  small  return  can  be 
asked  when  such  a  plant  cannot  be  utilised  for  eamirg  a  bigger 
return  per  unit  bj'  supplying  energv'  for  lighting  and  fans  ? 

There  is  also  the  question  of  ('i.stance  which  becomes  vital  in  the 
case  of  transmission  of  power  ihbulk  in  a  densely  populated  district 
from  a  station  having  a  load  factor  cf  about  C.5  ])er  cent,  for  the 
•  iipply  of  current  to  small  consumers  for  fans  and  lights. 

Take,  for  instance,  a  concrete  case  where  an  application  was 
received  for  the  supply  of  electric  power  in  bulk  averaging 
1.5,000  B,H.P.  to  a  mill,  equally  well  placed  as  regards  the  supply  of 
water  and  coal,  working  1 1  hours  a  day  and  situated  approximately 
10  miles  distant  from  a  power  house  generating  current  at  C.OOO 
volts  three-phase  .50  cycles.  Is  it  going  to  pay  the  power  comjiany 
to  cater  for  such  a  load  '!  In  the  first  place  the  expenditure  under 
the  hea<ling  of  cable  alone  would  amount  to  approximately  £.'!0.(>0(». 
as  the  district  is  too  thickly  populated  to  allow  of  overhead  mains. 
and  if  the  supply  company  deemed  it  necessary  to  lay  down  a  dupli- 
cate cable  to  ensure  reliability  and  immmiity  against  breakdown  this 
figure  would  be  at  once  doubled.  In  addition,  the  power  lojwl  will 
be  superposed  on  the  fan  and  lighting  load,  and  with  a  station  having 
1  load  factor  of  CO  to  65  per  cent,  atlditional  plant  would,  therefore. 
lie  required.  In  the  event  of  the  mill  doubling  its  plant  and  re- 
■  piiring  twice  as  much  power,  additional  cable  and  plant  would  again 
l/e  required  to  be  installed. 

The  earning  capacity  of  such  a  load,  viewed  from  the  station  point 
of  view,  would  be  almost  a  negligible  quantity,  a.'i  the  rate  obtainable 
for  such  power  would  be  limited  to  an  extent  depending  on  the  figure 
for  which  the  mill,  situated  at  an  equal  advantage  with  the  supjily 
company,  could  generate  its  o»ii  power.  It  is  true  that  such  a  loail 
would  tend  to  decrease  the  station  ruiuiing  charges  per  unit,  but  rot 
nece.ssarily  the  standing  charges  when  so  great  a  <ji]>ital  outlay  is 
entailed  in  ])roviding  for  such  a  load,  and  if  care  is  not  taken  to  limit 
the  sale  of  jiower  for  such  purjioses  the  earning  capacity  (kt  kilowatt 
installed  in  the  station  may  easily  be  dccreawed  to  a  greater  extent 
than  it  is  possible  to  reduce  the  standing  chagcs  per  unit  generated 
by  the  introduction  of  such  load.H. 

It  appears,  therefore,  to  the  author  that  a  point  is  reached  when 
it  will  not  pay  a  public  sui)ply  company  to  take  on  cheap  power  loads 
uideas  the  rate  charged   for  such  power  includes  a  proportionate 


charge  on  the  total  capital  formerlj"  expended  for  the  sole  benefit  of 
the  lighting  and  fan  consumer. 

It  appears  that  a  standing  charge  per  kilowatt  installed  must  be 
asked  in  addition  to  a  charge  per  miit  in  order  to  safeguard  the 
interests  of  the  supply  companies,  as  it  may  happen  that  through  a 
shortage  of  raw  materials  or  the  excess  of  production  over  demand, 
a  number  of  mills  may  be  shut  down  two  or  tlu'ee  days  per  week  over 
many  months  of  the  year.  It  must  also  be  remembered  that  in  the 
majority  of  cases  it  is  of  little  use  for  the  mill-owners  to  seek  advice 
from  the  contractor,  as  he,  as  a  rule,  is  only  too  anxious  to  supply  not 
only  the  secondary  motors  but  the  complete  primary  plant,  and, 
therefore,  unless  a  project  is  likely  to  fall  through  owing  to  lack  of 
capital,  the  contractor  ai>parently  caimot  be  reUed  uponto  point  out 
to  the  manufactm'er  that  a  greater  economy,  and  in  many  cases 
greater  immimity  against  breakdown,  can  be  ensured  by  taldng  a 
supply  from  a  public  company. 

Public  Supply'  Cojipasies  in  India. 

The  largest  of  the  public  supply  companies  in  Lidia  is  imdoubtedly 
the  Tata  Hydro-Electric  Power  Supply  Co..  whose  power  station  now 
under  construction  at  Khopoli.  in  the  Bombay  Presidency,  will  when 
completed  be  in  a  position  to  supply  30,000  h.p.  to  the  Bombay  cotton 
mills,  and  at  a  later  date  60,000  h.p. 

The  Cauvery  Electric  Power  Supply  Co.  initiated  by  the  Mysore 
Government  is  the  next  largest  power  supply  company  in  India  with 
a  station  capacity  of  16.750  h.p.  The  head  in  this  case  is  only  387  ft. 
and  the  generator  pressure  2,170  volts  tliree-phase  25  cycles.  The 
bulk  of  the  power  is  used  on  the  Kolar  Goldfields,  some  92  miles 
distant  from  the  falls.  The  transmission  voltage  is  35.000  and  the 
distribution  pressure  for  motor  circuits  2.080  volts. 

The  Calcutta  Electric  Supply  Corporation  is  next  from  the  point 
of  view  of  size,  viz.,  15,000  h.p.,  used  almost  exclusively  in  the  largest 
presidency  town  of  India  for  private  lighting  and  fans.  The  generat- 
ing pressure  is  6.000  volts  three-phase  50  cycles,  and  the  trans- 
mission to  sub-stations  is  carried  out  at  this  pressure,  interconnected 
motor  converters  being  used  to  transform  to  continuous  current  at 
450  and  225  volts  for  general  domestic  purposes,  A  pressiure  of 
6.000  volts  is  available  for  power. 

The  Bombay  Tramways  &  Electric  Supply  Co.  have  a  station  of 
12.000  H.p.  capacity  supplying  power  to  the  tramways  and  for 
private  lighting  and  fans.  The  station  voltage  is  three-phase  50 
cycles,  5,500  volts,  with  continuous-current  distribution  to  snuUl 
consumers  in  the  vicinity  of  the  power  house  and  three-phase  dis- 
tribution for  large  consumers  and  the  outlying  districts.   * 

Another  hydro-electric  station  of  importance  is  that  installed  ly 
the  Government  of  Kashmir,  where  a  station  of  7.000  H.P.  capacity 
has  been  erected  for  supplying  power  principally  for  dredging  pur- 
poses. 

The  Madras  Electric  Supply  Co.  has  been  in  existence  some  little 
time,  but  it  is  not  possible  to  give  any  details  in  conne<;tion  with  this 
station  as  at  the  moment  the  whole  system  in  being  reconstructed 
with  a  view  to  its  being  in  a  position  to  meet  the  demands  of  the 
Presidency,  which  demand,  however,  for  some  time  to  come  is  only 
likely  to  consist  of  a  lighting  and  fan  lojul. 

The  first  Electricity  Act  passed  by  the  Indian  Government  came 
into  force  in  1903,  but  it  was  soon  apparent  that  the  Act  was  defec- 
tive in  many  of  its  measures,  and  in  1910  a  new  Bill  was  drawn  up 
by  the  Government  of  India  with  the  assistance  of  eminent  authorities. 
This  Act  became  operative  in  January,  1911.  It  is  not  ])ropose(l  to 
deal  at  any  length  here  with  the  Act.  but  it  nuiy  be  mentioned  that 
few.  if  any,  irksome  restrictions  have  been  imi)osed  on  the  general 
use  of  electrical  power  for  factory,  mill  or  colliery  work.  The 
interests  of  consumers  taking  a  public  supjily  have  been  well  looked 
after,  and  the  stipulations  controlling  the  installation  of  high-tension 
plant  are  such  that  it  is  quite  po.ssible  for  British  mantifacturers  to 
comply  with  the  same  without  materially  altering  their  standard 
plant  designed  for  the  home  market. 

CONC'H:SIONS. 

In  conclusion,  it  nuiy  be  said  that  the  more  important  manufac- 
turing centres  of  India  to-day  are  fully  alive  to  the  advantages  apper- 
taining to  the  installation  of  electric  plant,  but  if  British  manufac- 
turers are  desirous  of  obtaining  a  fair  percentage  of  this  triwlc  it  is 
essential  that  they  should  send  out  to  the  country  their  best  men  and 
should  endeavour  to  standardise  a  special  line  of  machinery  suitable 
for  the  mifavoiirable  climalic  conditions  and  imskilled  treatment  to 
which  the  machinery  is  subjected. 

Mill-owners,  agents  and  laymen  in  general  must  on  tlioir  part  br 
preparefl  to  lay  aside  pre-concerted  idea,s  on  the  electric  drive  and 
endeavour  to  gra.sp  simple  technical  facts,  whilst  engineers  must  on 
the  other  hand  1k'  prepared  to  broaden  their  outlook  to  embrace  not 
only  technical  jmints  but  elementary  commercial  factors.  In  this 
way  the  electrical  industry  in  India  will  pros|)er  to  the  advantage  of 
both  the  mill-owner  and  British  electrical  manufacturers. 
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ELECTRICIAN  to  press  a  few  hours  earlier  every  week.  All  editorial 
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must  reach  us  as  much  earlier  as  possible.but  not  later  than  WEDNES- 
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ELECTRIC  POWER  IN  INDIA. 

The  Paper  bv  Mr.  H.  R.  Speyer  on  the  "  Development  of 
Electric  Power  for  Iniiiistrial  Purposes  m  India,  "  which  i.s 
published  in  the  "  Journal  "  of  the  Institution  of  Electrical 
Enguieers  and  which  we  give  in  abstract  elsewhere,  is  im- 
portant m  that  it  gives  an  account  of  local  conditions  which 
have  to  be  met  in  India,  for  local  conditions  are  necessarily 
of  essential  mterest  to  our  manufacturers.  In  this  Paper 
we  find  the  remarkable  statement  that  of  66,900  kw.  of 
plant  installed  in  Lidian  stations,  only  T.oOO  kw.  of  prime 
movers  has  been  supplied  by  Great  Britiain  and  the  same 
amount  of  electric  generating  plant,  and  this  is  to  a  British 
possession.  On  the  other  hand,  Switzerland  has  sup])lied 
•54,000  kw.  of  prime  movers  and  Germany  has  supplied 
32,000  kw.  of  electric  generating  plant  I  If  we  wish  to  know 
the  reason  for  this  extraordinary  and  perpk'xing  state  of 
affairs  we  can  turn  to  Mr.  Speyer"s  Paper,  from  which 
it  becomes  apparent  that  it  is  the  old  story  that  tlie  British 
manufacturer  does  not  take  sufficient  trouble.  Owing  to 
greater  standardisation,  foreign  manufacturers  are  often 
able  to  put  forward  standard  plant,  whereas  the  British 
manufacturer  is  obliged  to  quote  higher  prices  to  cover 
special  construction.  Also  the  time  of  delivery  is  generally 
longer  in  the  case  of  the  British  firms.  The  question 
naturally  arises :  Are  tlie  British  firms  too  busy  to  supply 
the  plant  ?  If  that  is  so,  let  us  accept  the  .'situation  and 
cease  to  cry  out  about  the  encroachnu'iits  of  foreign  traders. 
On  the  other  hand,  it  seems  worth  while  to  consider  whether 
it  would  not  be  to  the  advantage  of  the  British  manufac- 
turer to  jiut  down  more  (■ai)itiil  and  thus  to  increase  his 
business. 

It  seems  to  be  clear  from  Mr.  Speyick's  Paper  that  tiie 
British  method  of  doing  business  in  India  cannot  be  often 
productive  or  satisfactory.  It  should  certainly  l)e  realised 
that  caiiitill  is  required  to  develop  business  abroad  just  as 
much  as  at  home.  The  nuM-e  setting  up  of  a  selling  agency 
is  not  sullicieiit  ;   a  purely  commercial  agency  is  a  hopeless 
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sort  of  organisation  for  tackling  tecknical  problems.  Even 
when  an  engineering  sub-department  lias  been  established 
this  seems  to  have  generally  been  such  as  would  not  meet 
the  case.  It  is  necessary  to  have  not  merely  a  teclmical 
representative,  but  to  have  engineers  who  are  capable  of 
seeing  the  whole  transaction  through  from  start  to  finish, 
mcludhig  the  running  of  the  plant  for  a  certain  period,  so  as 
to  give  confidence  to  the  purchaser.  It  must  be  remem- 
bered that  purcha.'ers  in  India  are  not  within  such  easy 
reach  of  engineering  facilities  as  they  are  m  this  country ; 
consequently,  it  is  most  important  that  the  purchaser 
should  have  ample  facilities  to  get  his  new  plant  ijito 
thorough  nmnhig  order  and  his  staff  fairly  trained.  A  case 
is  mentioned  by  Mr.  Speyer  of  a  firm  which  had  only  one 
engmeer  with  any  real  practical  experience  of  electrical  mill 
work  in  India.  This  engineer  was  naturally  imable  to 
give  the  mdi\'idual  attention  that  is  necessary  for  each 
pioneering  scheme.  Thus  the  plant  which  was  put  down  m 
one  case,  althovigh  by  a  leading  BritLsh  firm,  was  super- 
seded by  st«am  plant,  owmg  simply  to  the  lack  of  qualified 
supervision.  This  is  unquestionably  a  short-sighted  policy. 
Further,  it  is  not  encouragmg  to  mill  owners  if  they  only 
receive  tenders  on  the  basis  of  f.o.b.  and  c.i.f.  prices.  There 
is  not  much  doubt  that  o\ir  Continental  and  other  rivals 
(the  Geimans,  Ameiicans,  Belgians  and  Swiss  especially) 
fully  appreciate  all  these  points,  and  it  is  for  that  reason 
they  are  able  to  obtain  orders  for  plant  which  in  the  nature 
of  thmgs  should  come  to  this  country. 

The  end  of  Mr.  Speyer's  Paper  deals  with  the  question 
of  power  supply,  and  jmrticularly  with  the  relative  merits 
of  public  supply  and  privately-owned  generating  .stations. 
We  do  not  quite  agree  with  the  author  in  his  remarks  on  the 
subject  when  he  state:"  that  a  power  company  must  "  add  to 
their  generating  costs  a  proportionate  charge  of  capital  sunk 
in  their  whole  midertaking  and  a  similar  charge  to  cover 
executive  costs  as  well  as  a  reasonable  percentage  of  profit, 
whereas  the  manufacturer  has  only  to  add  to  his  generating 
costs  the  standing  charg&s  on  the  capital  outlay  necessi- 
tatedby  his  plant  alone."  It  appears  to  us,  however,  that 
in  both  cases  the  capital  to  be  considered  is  simply  the 
capital  involved  in  the  supply  of  a  definite  amount  of  power. 
In  other  words,  assuming  that  the  capital  cost  of  the  plant 
is  the  same  in  both  cases,  the  capital  charges  should  be  the 
same,  and  there  .should  be  a  reasonable  percentage  of  profit 
in  both  cases.  It  would  not  be  commercially  sound  for  a 
mill  owner  to  put  down  capital  without  getting  a  reasonable 
percentage  ot  profit  upon  it.  The  only  difference  that  may 
occur  is  in  executive  costs.  These  are  often  omitted  by  a 
private  undertaking,  but  we  do  not  think  this  is  really  legiti- 
mate finance.  Generally  speaking,  the  cost  per  kilowatt 
should  be  smaller  for  the  supply  company,  owing  to  larger 
plant,  and  the  cost  of  supply  should  also  be  less,  owing  to 
diversity  factor.  Further,  in  comparing  costs,  it  should 
always  be  remembered  that  the  costs  of  a  power  company 
tend  to  fall,  whereas  those  of  a  private  snp])ly  must  remain 
stationary. 

There  are  certain'^complicatioiis  in  the  power  position  hi 
India  as  compared  with  that  in  this  couiitiy.  Thus,  the 
fan  load  i)i   India  is  very  impor.ant,  and  lias  tin-  effect  of  I 


raismg  the  load-factor  of  what  would  otherwise  be  an 
ordinary  lighting  load  to  the  very  satisfactory  figure  of  6-5 
per  cent.  Consequently,  there  is  not  so  much  to  be  gahied 
by  the  addition  of  a  power  load  to  a  lightuig  load  as  there  is 
m  this  coimtry ;  and  when  it  comes  to  the  question  of  trans- 
mission, more  particularly  if  undergromid  cables  are 
necessary,  a  pomt  may  very  soon  be  reached  where  the 
transmission  of  electrical  energy  for  power  purposes  is 
scarcely  a  paymg  proposition.  The  author  comes  to  the 
conclusion  that  a  pomt  may  be  reached  when  it  will  not 
pay  a  public  company  to  take  on  cheap  power-loads  mrless 
the  rate  charged  for  such  power  mcludes  a  proportionate 
charge  on  the  total  capital  formerly  expended  for  the  sole 
benefit  of  the  lighting  and  fan  consumer.  Here,  again,  it 
seems  to  us  that  the  basis  of  argument  is  wrong.  The 
correct  basis  is  to  assume  two  separate  stations  for  the  two 
different  characters  of  load,  and  then  combme  these  to  see 
what  economj'  can  be  effected.  Apart  from  economy  ui 
management,  each  load  should  bear  its  own  costs,  and  it  is 
clear  that  the  combination  of  the  loads  must  give  an  advan- 
tage. But  to  saddle  one  load  with  some  of  the  costs  of  the 
other  involves  an  economic  fallacy,  and  should  surely  be 
ruled  out  of  the  question. 


REVIEWS. 


[Copies  of  the  undermentioned  works  can  be  had  from  The  Electrician  Offices,  post 
free,  on  receipt  of  published  price,  adding  3d.  for  books  published  under  2s.  Add 
10  per  cent  for  abroad  or  for  foreign  books.] 


Alternating  Current  E]  ectricity  and  its Applicat  ion  to  Industry. 

Bv  W.  H.  TiMBiK  and  H.  H.  Hjgiue.      (Lniidon  :  ('liuiinian&  Hall, 
Lt.l..  I!tl4.)      1st  edition.      Pp.  x  +  .j:U.      S.s.  till.  net. 

The  great  part  which  alternating-cuiTent  machinery  and 
phenomena  play  in  modern  practice  makes  it  most  necessary 
that  every  effort  should  be  made  to  simphfy  the  study  of 
the  fundamental  princ-iples  of  alternating-current  workmg, 
so  that  they  may  be  easily  comprehended  by  the  practical 
engineer.  AH  the  essential  parts  of  th^  theory  can  be  perfectly 
well  and  rigidly  demonstrated  without  any  more  advanced 
mathematics  tlian  the  solution  of  a  right-angled  triangle  ;  and 
the  use  of  dynamical  analogies  serves  not  only  to  elucidate 
the  proofs,  but  to  give  a  more  correct  physical  interpretation 
of  the  phenomena  than  is  done  by  the  ordinary  mathematical 
treatment  of  the  subject.  We  must,  therefore,  congratulate 
Messrs.  Tinibie  and  Higbie  upon  their  attempt  to  produce  a 
book  which,  in  their  own  words,  is  to  be  "  simple  enough  to  be 
readily  understood  by  beginners,  and,  at  the  same  time,  com- 
plete enough  to  be  a  proper  foundation  for  engineering  practice 
or  for  later  advanced  study."  For  this  puqiose  they  have  set 
about  the  work  in  the  right  way,  by  employing  hydraulic 
analogies  and  by  using  a  crank  model  to  demonstrate  thj  pro- 
perties of  .simple  harmonic  motion.  They  have  also  kept  the 
practical  side  of  the  qui-stion  in  view  throughput,  and  have 
intersfwr.se(l  their  work  with  numerous  problems  of  a  practical 
character. 

All  this  is  to  the  gond.  und  there  are  very  many  practical 
engineers  who  will  doubtless  rend  this  jjook  with  pleasure  and 
profit.  Hut,  just  as  the  modern  ])raise worthy  attempt  to 
teach  matlieinatics  in  reLttion  to  practiciil  life  has  to  some 
extent  been  set  back  by  the  want  of  a  coni])reiieiisive  logical 
scheme  of  such  teaching,  so  does  this  book  fail  to  do  justice 
to  the  po.'<sibiIities  of  accurate  demonstration  of  alternating- 
current  phenoiiienii  by  mecliaiiical  analogy.  The  logical 
,seqiience  of  such  demonstration  is  the  comparison  of  resistance, 
inductance,  and  capiicity  with  friction,  inertia,  and  elasticity; 
and  tile  explanation  of  the  clei-trical  analogie.s  to  displacement, 
velocity  and  acceleration,  with  illiistiiitions  of  tli(^  phenonien.i 
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resulting  upon  sudden  application  or  withdrawal  of  force. 
After  this  comes  the  establishment  of  the  properties  of  simple 
harmonic  motion  and  its  vector  representation,  followed  by 
the  laws  of  series  and  parallel  circuits  containing  resistance, 
inductance  and  capacity. 

In  the  present  work  the  first  chapter  is  of  an  entirely  prac- 
tical character,  and  is  devoted  to  modern  systems  of  power 
transmission,  with  diagrams  showing  the  essential  features 
of  the  lay-out  of  such  systems,  with  the  devices  required. 
Then  we  are  given  an  introduction  aud  fundamental  ideas 
concerning  the  theorv,  in  which  a  hydraulic  circuit  is  operated 
by  a  pump  actuated  by  a  crank.  The  properties  of  simple 
harmonic  motion  are  indicated,  though  without  very  rigid 
demonstration,  and  reference  is  made  to  the  impedance  of  a 
circuit,  without  any  explanation  of  the  effects  of  inductance 
or  capacity.  Instead  of  introducing  these  in  the  following 
chapter,  the  authors  apparently  consider  it  more  simple  to 
deal  with  series  and  parallel  cii'cuits,  with  combiuations  of 
alternators  and  polyphase  circuits  as  a  means  of  showing  the 
use  of  vector  diagrams,  although  the  reasons  for  employing 
such  circuits  are  not  explained.  The  next  chapter  deals  with 
power  and  power  factor  and  the  use  of  wattmeters  ;  but  the 
explanation  of  any  reason  for  difference  of  phase  is  not  given 
before  the  fifth  chapter,  on  inductive  reactance.  Capacity 
appears  to  be  totally  ignored,  although  the  book  draws  atten- 
tion to  the  importance  of  high  voltage  long-distance  trans- 
missions. The  last  four  chapters  return  to  practical  matters, 
and  deal  in  perhaps  unnecessary  detail  with  single-phase  and 
polyphase  alternators  and  armature  windings,  without  coming 
to  the  important  question  of  regulation.  A  good  featuie, 
however,  is  the  treatment  of  windings  and  other  methods  for 
obtaining  good  wave  forms. 

The  general  impression  left  by  a  perusal  of  the  book  is  that 
its  two  authors  have  not  co-ordinated  their  respective  roles, 
and  that  neither  of  them  has  had  an  opportunity  of  developing 
his  work  properly.  Two  separate  volumes  for  the  theoretical 
and  descriptive  work  would  give  better  scope,  and  it  is  to  be 
hoped  that  if  this  is  arranged  later,  real  justice  will  be  done  to 
the  possibilities  of  the  dynamical  demonstration  of  alternating- 
current  phenomena.  C.  V.  Drysdale. 

Elementary  Electricity  and  Magnetism.    By  W.  S.  Fk.\nkmn  and 

Bahkv  MmXi-tt.     (r.imdmi:   Tlio  .Macmillan  Co.)     Pp.  viii.  +  174. 

This  book  has  been  written  jtrimarily  as  a  text-book  for 
colleges  and  technical  schools.  In  it  the  student  is  presented 
with  the  more  important  facts  of  electro-magnetism,  chiefly  by 
means  of  comparisons  with  similar  mechanical  phenomena. 
The  authors  frequently  impress  these  analogies  on  the  mind  of 
the  reader  by  means  of  parallel  statements  and  corresponding 
diagi'ams. 

In  the  first  chapter  the  important  facts  of  magnetism  and 
electro-magnetism  are  very  briefly  stated,  and  the  principle  of 
the  d'Aisonval  galvanometer  and  of  the  direct-current  motor 
are  included.  The  next  chapter  deals  with  the  chemical  effects 
of  the  current.  It  is  the  experience  of  many  teachei's  that 
confusion  is  very  likely  to  be  introduced  into  the  mind  of  a 
student  by  referring  to  the  ])ositive  carbon  pole  of  a  cell  as  the 
cathode  and  the  negative  zinc  poli;  as  the  anode,  and  it  seems  a 
pity  that  the  authors  have  retained  this  nomenclatm-e.  Again,  an 
obvious  slip  on  p.  41.  namely,  "To  deposit  one  ehclro-cJiemical 
equivalent  of  silver,  i.e.,  108  gins,  of  silver,  rerpiires  26-82  ampere- 
hours,"  will  lead  the  elementary  student  into  difficulties. 

The  heating  effect  of  the  current  is  very  clearly  treated  in 
Chapter  III.,  and  the  ideas  of  E.M.F.  and  resistance  are  further 
explained.  Ammeters  and  voltmeters  and  the  various  methods 
of  using  them  with  shunts  and  scries  resistances  respectively 
are  descrilx'd.  The  subjects  of  induced  E.M.F.,  motors, 
dynamos,  starting  resistances,  alternating  current  transformers, 
induction  coils  and  telephones  form  the  subject  matter  of 
(Jlia])t<M'  IV.,  and  the  last  chapter  is  devoted  to  coudeiisers  and 
inductances,  electric  charges  and  influence  machines. 

A  .specially  good  feature  of  the  book  is  the  exceptional  clcar- 
ness  of  the  10.3  diagrams  with  which  the  text  is  illustrateil,  and 
the  student  will  be  able  to  test  his  progress  bv  means  of  120 

i,r,,II.M.,c    t,,  wl.l.  I,    ,,.......,-.;,.■..  M^pplied.  ■  H.  \V.  C. 


Electrical  Engineering.  Bv  T.  C.  Bahxte.  (Cambridge  :  Univer- 
sity Press.  191.5.)  Vol.1."  Pp.  vii.-|-236.  5s.net. 
The  preface  states  that  this  book  is  intended  to  serve  as  a 
text-book  for  elementary  courses  in  technical  institutions. 
Examining  the  text  from  this  point  of  view,  it  appears  that  not 
sufficient  space  has  been  given  to  the  discussion  of  first  prin- 
ciples to  enable  beginners  to  grasp  these,  whereas  numerous 
excursions  are  made,  particularly  in  footnotes,  to  niceties  of 
the  subject  that  need  not  trouble  a  student  until  he  approaches 
the  end  of  his  course  of  study.  In  fact,  the  want  of  balance 
in  standard  of  treatment  in  different  parts  of  the  book  is  most 
striking. 

To  illustrate  this  it  may  be  pointed  out  that  no  mention  is 
made  of  magnetic  reluctance  and  the  principles  according  to 
which  magnetic  circuits  should  be  constructed,  and  the  pro- 
duction of  magnetic  fields  by  ciu-rent'?  in  conductors  and 
.sole no  els  is  passed  over  in  about  one  and  a-half  pages  of  text. 
Notwithstanding  the  weakness  of  treatment  of  fundamentals 
in  this  part  of  the  book,  space  is  found  to  refer  to  magnetic 
properties  of  alloys,  and  a  bare  statement  is  introduced  that 
the  law  of  inverse  squares  can  be  proved  from  the  inverse  cube 
law  experimentally  obtainable  for  points  on  the  axis  of  a  bar 
magnet.  ^ 

Turning  to  the  question  of  dynamos,  no  explanation  worthy 
of  the  name  is  given  of  the  mode  of  action,  and  the  elementary 
student  will  only  be  bewildered  by  the  inclusion  of  three  un- 
explained diagrams  of  complicated  armature  windings.  The 
only  reference  to  the  functions  of  commutator  and  brushes  is 
contained  in  the  sentence  :  ""  Fig.  .52  also  shows  the  necessity 
for  the  so-called  commutator  which  is  simply  provided  to  enable 
the  fixed  brushes  to  change  their  point  of  contact  with  the 
revolving  aimature  winding,  so  as  always  to  keep  it  at  the 
appropriate  place."  The  lack  of  explanation  of  such  im- 
portant subjects  as  are  referred  to  above  is  not  atoned  for  by 
the  inclusion  of  data  such  as  the  atomic  weights  of  dysprosium, 
lutecium,  praseodymium  and  about  80  other  elements,  or  the 
resistivities  of  numbers  of  alloys  and  solutions. 

The  book  contains  a  number  of  blocks  and  tables  taken  from 
makers'  catalogues  showing  nothing  but  external  views  of 
apparatus  aud  giving  purchasing  data,  and  if  these  were  re- 
moved much  dpace  would  be  gained  for  the  inclusion  of  useful 
descriptive  matter.  A.  J.  M. 


THE  MEASUREMENT  OF  SELF-INDUCTION:   AN 
ALTERNATE-CURRENT  BRIDGE. 

1!V    D.    OWEN.    li.A..    n.SC. 

Summnry. — The.  author  considers  the  measurement  of  self-induction 
\>y  a  Wheatstone  bridge  arrangement.  The  necessary  conditions  are 
stated  and  actual  results  are  given. 


Re.marks  on  the  Theory. 

Bridge  methods  for  determining  inductance  or  capacity  in 
which  a  steady  source  of  E.JI.F.  is  employed  possess  only  a 
moderate  degree  of  accuracy,  unless  the  sensibility  of  the 
bridge  is  multiplied  by  the  aid  of  the  revolving  commutator. 
The  advantage  of  great  sensibility  may,  however,  be  attained 
without  effort  by  applying  an  alt^-rnating  E.M.F.  to  the  bridge. 

Let  us  consider  the  three  electrical  <)uantities,  resistance, 
capacity  and  self-induction  (II,  K  and  L).  The  comparison  of 
any  one  of  these  with  a  standard  of  the  same  kind  would  be 
a  very  simple  matter  if  each  of  the  four  arms  of  the  bridge 
contained  one  electrical  (juautity  only.  The  current  in  any 
arm  would  be  either  exactly  in  phase  or  exactly  in  quadrature 
with  the  voltage  across  that  arm.  Only  one  condition  would 
have  to  be  .satisfied  to  secure  zero  current  in  the  galvanometer 
or  detector  at  any  frequeni'y. 

This  simplicity  is,  of  course,  in  effect  fully  attained  in  the 
determination  of  a  resistance  when  direct  current  is  used,  as 
any  inductance  ])resent  is  ino])erative  when  the  current  is 
steady.  In  the  conn)arison  of  two  capacities  using  alternating 
current  the  condition  is  very  nenrly  complied  with,  though  for 
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accuracy  it  is  in  practice  necessar}-  to  treat  an  absorptive 
condenser  as  a  combination  of  capacity  and  resistance. 

When  we  come  to  th-  measurement  of  inductance,  however, 
we  have  in  every  case  to  reckon  with  tlie  associated  resistance 
of  the  coil  under  test.  The  electrically  simple  bridge  is  no 
longer  possible.  The  simple  relation  of  phases  of  current  and 
voltage  disappeai's.  Two  conditions  of  balance  appear  in 
place  of  one.  This  limits  the  choice  of  method,  for  to  be 
practicable  the  bridge  must  be  such  that  the  two  conditions 
of  balance  may  be  made  without  interfering  one  with  the  other. 
It  is  well  known  that  tliis  is  impossible  if  we  attempt  to  com- 
pare self-induction  directly  with  a  standard  of  self-induction. 

Freedom  from  mutual  interference  of  the  two  adjustments 
is  secured  in  the  bridge  here  described,  in  which  a  standard  of 
capacity  is  employed.  The  self-induction  to  be  measured  is 
placed  in  the  second  arm  of  the  bridge,  in  series  with  an  ad- 
justable resistance.  The  arms  one  and  three  are  electrically 
simple,  and  arm  four  contains  a  combination  of  capacity  and 
resistance  in  series.  The  current  in  the  detector  branch  BD 
is  zero  at  every  instant  provided 

K3ri=K,r.„ (1) 

L=K3<iR (2) 

In  practice  K3,  Kj  and  i\  are  chosen.  The  two  conditions  of 
balance  are  then  attained  by  the  alternate  adjustment  of  r, 
and  R.  The  end-point  is  rapidly  attained  ;  indeed,  once  the 
bridge  is  connected  up  a  measurement  occupies  only  a  few 
minutes.     The  recjuired  inductance  is  given  by  the  formula, 

L=K3,-,R. 
The  balance  is  independent  of  the  frequency  of  the  current 
used,  and  therefore  of  the  wave-form  of  the  applied  voltage. 


Fig.  1. — DiAGR.^M  op  the  Bridge. 


Fig.  2. — Ph.\se  of  Gal- 
v.\No.Mi!TEB  Currents. 


The  sensibility  of  the  bridge  is  verv  high  over  the  range  lOU  ^ 
toJ.OOO'-^. 

In  all  inductance  01  capacity  bridges  there  are  .small  residual 
effects  of  inductance  in  the  resistance  coils  and  of  resistance  in 
the  condensers  employed  which  may  lead  to  error.  The 
present  bridge  allows  of  these  effects  being  eliminated.  This 
may  be  seen  from  the  form  of  the  condition  of  balance  L 
=K3rjR.  Given  K3and  rj,  we  see  that  L  is  proportional  to  R. 
If.  then,  the  coil  L  be  cut  out  of  the  bridge  and  its  place  be 
taken  by  a  non-inductive  resistance,  a  fresh  balance  may  be 
obtained. ^^ Denoting  by  R„  the  new  value  of  the  series  resis- 
tance in  the  fourth  arm,  a  full  examination  shows  that  the  true 
value  of  L  is  given  by  the  formula, 

L=K3»i(R-R„). 
This  property  of  the  bridge  is  of  great  importance  in  the 
accurate  determination  of  low  inductances  when  the  unavoid- 
able inductance  of  the  leads  employed  becomes  a  sensible 
fraction  of  the  inductance  to  be  mea.sured.  This  may  be  seen 
in  the  results  quoted  below. 

It  is  interesting  to  note  that,  when  the  balance  of  the  bridge 
is  not  quite  complete,  the  slight  departures  from  the  equality 
required  by  conditions  (1)  and  (2)  lead  to  corresponding 
galvanometer  currents  which  aie  in  quadrature.  For  suppose 
i  to  b<^  the  cuiTent  in  arm  two.  An  error  of  Ar^  in  the  value  of 
»-2  will  con-espond  to  the  presence  of  an  E.M.F.  i .  Ar^  in  that 


arm  ;  tliis  will  pi-oduce  in  the  galvanometer  (or  detector)  a 
current  ki  .  Ar.,,  k  being  a  constant  depending  on  the  resis- 
tances, &c.,  in  the  bridge.     Similarly,  an  error  AL  in  the  value 

of  L  will  cause  a  galvanometer  current  k  .  AL  .  -.  Since  ■>  and 
di         .  "'■ 

Y  are  in  cpiadrature,  the  same  must  be  true  of  the  two  com- 
ponents of  the  current  in  the  galvanometer.  This  conclusion 
may  evidently  be  extended  to  every  inductance  or  capacity 
bridge  emjsloying  alternating  currents. 

The  Bridge  in  Practice. 

K3  should  be  a  standard  mica  condenser,  and  it  is  advisable 
to  use  a  mica  condenser  likewise  for  K4,  though  its  value  is  not 
used  in  the  calculation.  Two  nominal  ^  mfd.  mica  condensers 
have  been  found  quite  suitable  over  the  whole  range  of  induc- 
tance from  one  microhenry  upwards.  As  to  rj,  this  may  be 
1,10,100,  .  .  .  ohms,  according  to  the  value  of  L  under  test. 
For  very  accurate  work  R  and  r.,  must  be  adjustable  to  a 
hundredth  of  an  ohm.  In  the  case  of  r.^  this  may  conveniently 
be  done  by  means  of  a  carbon  plate  rheostat  in  series  with  an 
ordinary  resistance  box.  In  the  case  of  R  a  loop  of  manganin 
or  constantan  wire  about  -10  cm.  long  fi.xed  on  a  graduated 
scale,  the  two  sides  of  the  loop  being  about  0-.5  cm.  apart, 
serves  to  provide  the  fractional  jjart  of  an  ohm. 

Either  a  telephone  or  a  vibration  galvanometer  may  be  used 
to  determine  the  balance  point.  Each  insti'ument  has  its 
special  advantages  as  well  as  disadvantages.  For  low  induc- 
tances (say  under  1  millihenry)  the  former  has  been  found  the 
more  sensitive.  If  the  coU  under  test  contains  iron,  the 
vibration  galvanometer  alone  is  applicable  ;  the  harmonics 
introduced  by  the  presence  of  the  iron  render  silence  in  a 
telephone  utterly  impossible. 

When  the  telephone  is  used  a  buzzei'  or  small  induction  coil 
serves  as  a  very  satisfactory  source,  very  high  sensibilit}-  being 
obtained  at  about  500  !\,.  When  the  vibration  galvanometer 
is  emijloyed  it  is  best  to  use  a  tuning-fork  interrupter  in  the 
primary  circuit,  and  to  work  at  a  low  frequency,  say  100  <v 

As  examples,  the  data  of  three  tests  are  given,  one  for  a  fairly 
high  inductance,  one  for  a  very  low  inductance  and  one  for 
a  coil  containing  iron. 


K3=0-33200  m.f. 

al  le'C. 

No. 

Coil. 

Ty 

R. 

Ro. 

(R-Ko). 

Detector 
and 

frequency 

1 

Copper  coil  of  500 
turns 

Ohms. 
100 

Ohms. 
2397-42 

Ohms. 
0-25 

0-079572 

henry 

^-0■000004 

Tele- 
phone, 
530^0 

" 

Helix,  d.c.,resis.  1-1 
ohm,    with  core 
of  soft  iron  wires 

200 

1539o      0-2 

i 
1 

0-10216 

henry 

+  0-00006 

\'ibr. 
galv. 
95. '-o 

t3 

Single  turn  of  eo))- 
per  wire,  circum. 
I50cm.,diam.  of 
wire  0-71  mm. 

I-OIO 

6-49 

0-455 

2-04  micro- 
henry 
±0-01 

Tele- 
phone, 
530--U . 

It  is  to  be  noted  that  the  bridge  serves  also  for  the  deter- 
mination of  the  effective  resistance  of  the  induction  coil,  a 
matter  of  considerable  importance  in  t('le])iionic  and  other  work 
(see  test  No.  2). 

The  balance  should,  of  couis(\  hold  either  when  the  arrange- 
ment of  .source  and  detector  is  at-cording  to  Fig.  I ,  or  when 
these  arc  interchanged.  Which  arrangement  has  the  greater 
.sensibility  depends  on  the  value  of  L  and  the  conditions  of  the 
test.  Thus,  in  test  No.  2,  the  sensibility  was  over  twice  as 
great  when  th(^  galvanometer  was  between  B  and  I)  as  when 
in  the  alternative  jjosition  ;  in  No.  3,  on  the  other  hand,  the 
sensibility  was  about  three  times  as  great  when  the  telephone 
was  between  A  and  (J.  Very  careful  measiu-ements  made  witli 
the  two  arrangements  in  succession  have  shown  no  appreciable 
dilTerence  in  the  calculated  values  of  L.     This  result  is  of 

•  The  effective  resistance  of  the  coil  is  also  furnished  by  the  data  at 
balance.     In  this  ca«o  it  was  49-0  ohms, 
■f  Inductince  calculated  by  theory  =  2-054 iOOO.'j  inicruhenry. 
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importance  as  proving  that  there  was  no  error  present  due  to 
earth  capacities.  This  immunity  is  to  be  expected  in  view 
of  the  comparatively  large  values  of  the  capg,cities  employed 
in  the  bridge. 

Thus  far  the  bridge  has  been  regarded  as  serving  for  the 
determination  of  inductance  in  terms  of  a  standard  of  capacitv. 
The  opposite  procedure  is,  of  com-se,  equally  possible  ;  at  balance 


K 


The  det-ermination  of  inductance,  is  jirobabl  v  the 


more  often  required.  In  point  of  permanence  of  value,  however, 
a  standard  of  self-induction  is,  if  carefully  constructed,  superior 
to  a  mica  condenser.  The  latter  is  subject  to  changes  with 
time,  and  with  frequency  and  temperature,  which  mav  amount 
to  several  parts  in  10,000  ;  the  constancy  of  the  former  may  be 
ensiu-ed  to  within  a  few  parts  in  100.000.  The  direct  com- 
parison of  a  self-induction  with  a  self-induction  being,  unfor- 
tunately, impracticable,  a  standard  of  self-induction  which  has 
been  tested  against  a  primary  standard  at  the  National  Phvsical 
Laboratory  is  of  great  value.  It  serves  to  determine  the  value 
of  intermediary  standard  of  capacity,  namely,  the  mica  con- 
denser, its  temperature  coefficient,  and  to  check  it  fi-om  time  to 
time. 

For  proofs  of  foimulse  and  statements  made  here,  and  for 
further  tests,  reference  may  be  made  to  "  Proc.  Phys.  Soc," 
London,  1911,  No.  156,  p.  39. 


PRACTICAL  RESULT  OF  THE  POINT  FIVE  TARIFF. 


It  will  be  remembered  that  an  animated  discussion  took 
place  on  this  subject  at  the  Convention  of  the  Incorporated 
Municipal  Electrical  Association  on  June  17th  (see  The 
Electrician  of  June  18th,  p.  iOS),  and  it  was  felt  that  the  case 
of  the  Point  Fives  had  not  been  supported  as  strongly  as  it 
should  have  been  by  some  of  the  Point  Fives  themselves. 
Time  did  not  peimit  oi  a  detailed  reply  to  the  discussion  by  the 
authors  (Messrs.  A.  S.  Blackman  and  T.  Roles).  Mr.  Roles 
has  now  favoured  us  with  a  copy  of  his  written  reply,  and  tlie 
substance  of  this  we  have  pleasure  in  giving  below  : — 

ilr.  T.  Role.s  first  remark.s  that  the  rateable  value  basis  naturally 
figures  rather  prominently  in  the  report,  because  this  happens  to  form 
part  of  the  tariff  at  botli  Bratlfurd  and  Sunderland.  The  I'oint  Fives 
Association  as  a  body  holds  the  ojiinion  that  no  great  headway  can  be 
made  in  the  supply  of  electricity  for  heating,  cooking,  and  other  "domestic 
purposes,  apart  from  lighting,  at  any  price  (exceeding  id.  per  unit  in 
district.s  in  which  gas  is  sold  at  2s.  (id.  or  under  per  1,0(50  cubic  ft.  In 
Bradford  and  Sunderland  the  fi.xed  charge  arrived  at  on  a  rateable  value 
basis  has  been  so  calculated  that,  |)lus  a  charge  of  Jd.  per  unit  for  current 
used  for  lighting  inirposes  as  regist<-red  by  meter,  it  is  on  the  average 
equal  to  the  cost  of  lighting  a  house  moderately  well  throughout  at  between 
3jd.  and  4d.  per  unit.  It  follows,  therefore," that  on  the'average  all  units 
sold  for  heating  and  cooking  purjjo.ses,  and  any  increase  of  illumination 
above  the  ordinary,  are  obtained  by  the  consumer  at  a  flat  rate  of  Ad., 
and  it  was  to  the  results  of  selling  current  for  these  jiurpo.ses  at  a  flat  rate 
of  Jd.  that  the  attention  of  the  members  of  the  Incorporated  Municipal 
Electrical  A.ssociation  was  primarily  intended  to  be  drawn,  whereas  by 
most  of  the  s|K'akers  these  results  have  only  been  given  a  secondary  jilace. 
if  mentioncil  at  all,  and  the  pros  and  cons  of  the  rateable  value  .system 
have  provided  the  main  theme  of  the  discussion. 

In  o|K'ning  the  discussion  Mr.  Wilkinson  called  attention  to  one  of  the 
Tables,  and  deduced  from  the  same  tliat  although  a  Point  Five  Tariff 
cause's  a  very  healthy  increase  in  the  number  of  imits  sold,  the  effect  upon 
the  revenue  of  the  undertaking  is  anything  but  healthy.  .^Vs  several 
other  s|)enkers  emphasised  this  point,  the  authors  think  it  as  well  to  clear 
tip  a  misunderstanding  which  has  arisen  in  respect  to  these  figures.  In 
putting  forward  thi.s  Table  and  a  similar  Table  applying  to  the  Sunder- 
land \mdertaking.  the  authors  wished  to  show  the  elTect  of  a  Point  Five 
Tariff  on  consumers  who  had  previously  b<>en  sup|)lied  under  the  tariffs 
existing  jirior  to  the  adoption  of  the  "new  method  of  charging.  It  is 
stated  that,  "(twing  to  changes  of  tenancy  and  alterations  in  other 
ct>nditions,  the  comiiarison  given  below  relates  to  only  138  of  the  con- 
sumers changed  over,  the  periods  covered  Ix-ing  the  vear  prior  to  the 
introduction  of  the  Point  Five  Tariff  and  the  year  ended  Dec.  31.  lilU." 
Ah  the  consumptionH  of  these  con.sumers  iticreosed  by  04!)  |mt  cent, 
under  the  new  tariff,  i(  is  very  clear  that  the  tariff  encourages  consumers 
to  inereose  their  CTinsumptions  of  electricity,  and  it  has  iK'en  ascertained 
Ihol  the  adilitionnl  nnifs  were  mostlv  consumed  by  rc^ason  of  the  use  of 
healing  apparatus.  With  regard  to  the  foiling  off  in  the  revenue  derived 
from  the  i:is  eonsuniers.  this  is  only  what  might  lie,  and.  in  fact,  was 
e5i|«-eteil.  As  pointed  out  liy  .Mr.  Wilkin.son.  onlv  the  consumers  who 
would  iK-nelil  by  the  intniduelion  .if  nn  alternative  new  rate  wouhl  take 


advantage  of  it.  It  is  hardly  likely  that  the  138  consumers  in  question, 
having  the  option  of  remaining  on  "the  flat  rate  of  -id.  or  of  changing  over 
to  the  domestic  rate  of  15  per  cent,  on  the  rateable  value  and  id.  per  unit, 
would  have  changed  over  to  the  latter  without  they  saw  some  definite 
advantage  would  be  gained  by  so  doing.  In  some  cases  the  only  advan- 
tage was  that  they  could  obtain  current  for  heating  purposes  at  a  low  rate, 
but  in  the  majority  of  cases  a  direct  reduction  was  effected  in  the  cost  of 
their  lighting  supply.  The  Table,  however,  makes  it  very  apparent  that, 
in  the  case  of  Bradford  at  any  rate,  there  is  no  foundation  for  the  sug- 
gestion that  a  Point  Five  Tariff  under  the  rateable  value  system  is  a 
means  of  deluding  the  undertaking's  consumers  into  lielieving  that  they 
are  getting  a  substantial  reduction  and  current  for  heating  and  cooking 
purposes  at  a  low  rate,  whereas  in  reality  they  are  not. 

It  should  also  be  pointed  out  that  when  the  domestic  tariff  was  insti- 
tuted at  Bradford,  it  was  fuUy  realised  by  the  Electricity  Conmiittee  that 
the  time  had  arrived  for  a  reduction  to  be  made  in  the  charges  to  domestic 
consumers  who  had  wired  their  houses  throughout  or  practically  so.  and 
consideration  was  given  to  the  lines  upon  which  such  reduction  should 
be  made.  By  adopting  the  rateable  value  system,  the  good  consumers 
were  put  into  a  position  to  obtain  the  necessary  reduction,  and  little  or 
no  reduction  was  allowed  to  consumers  with  poor  load  factors.  The 
result  as  regards  the  138  consumers  was  almost  identical  with  what  it 
would  have  been  had  the  flat  rate  for  lighting  purposes  been  reduced  from 
4d.  to  3d.  per  unit  and  these  consumers  used  exactly  the  same  amount  of 
current  for  lighting  purposes,  and  the  94-9  per  cent,  increase  in  their 
consumprions — equal  to  88,992  units — had  been  sold  them  for  heating 
and  cooking  purposes  at  id.  per  unit. 

The  revenue  of  the  undertaking  has,  in  addition,  not  suffered  to  the 
extent  it  would  have  done  under  flat  rates  of  3d,  for  lighting  and  id,  for 
heating  and  cooking  purposes,  as  the  consumers  whose  residences  are 
only  partially  wired  and/or  the  load  factors  of  whose  installations  are  low 
have  not  received  an  undeserved  reduction  of  25  per  cent,  on  their 
accounts. 

The  other  Table  gives  a  better  idea  of  the  difference.  In  this  case  the 
comparison  applies  to  all  domestic  consumers  connected  for  the  complete 
12  months  ended  Dec.  31,  1914.  and  shows  that  the  average  number  of 
units  consumed  per  house  in  the  case  of  consumers  on  the  flat  rate  was 
3UT  and  the  average  revenue  £5.  18s.,  as  against  an  average  number  of 
units  per  house  of  1,082  and  an  average  revenue  of  £7,  I2s.  4d.  in  the  case 
of  the  consumers  on  the  Point  Five  Tariff.  There  is  little  doubt  that 
consumers  on  the  flat  rate  are  using  electricityfor  lighting  purposes  only, 
and,  therefore,  those  on  the  Point  Five  Tariff  are  consuming  on  the 
average  715  additional  units  per  house  either  for  increased  lighting  or  for 
heating  and  cooking  purposes.  The  average  revenue  obtained  for  the 
additional  715  units  is  £1.  14s.  Id.,  so  that  the  average  price  per  unit 
obtained  for  the  additional  current  sold  is  0-575d.  Taking  into  con- 
sideration the  verj'  small  additional  capital  outlay  involved,  and  the  fact 
that  the  total  running  costs  and  expenses  due  to  management  are  but 
slightly  increased,  in  the  writer's  opinion  the  result  is  very  .satisfactory. 
Had  there  been  no  desire  to  give  a  reduction  to  consumers  with  good  load 
factors,  but  simplyto  give  these  c^uisiuners  an  opportunity  of  increasing, 
the  amount  of  illumination  in  their  houses  and  to  use  heating  and  cooking 
apparatus,  it  would  have  been  an  easy  matter  to  have  met  these  condi- 
tions by  making  the  fixed  charge  a  higher  jiercentage  of  the  rateable 
values  of  the  premises.  The  figures  given  by  Mr.  Wilkinson  showing 
what  wouhl  be  the  likely  effect  of  the  adoption  by  Harrogate  of  a  Point 
Five  Tariff,  based  on  15  per  cent .  of  the  rateable  value,  are  very  interesting 
It  is  necessary,  however,  for  Mr.  Wilkinson  to  consider  carefully  as  to 
whether  15  per  cent,  on  the  rateable  value  is  a  reasonable  fixed  charge 
to  make  in  his  town. 

Mr.  Wilkinson's  remarks  with  regard  to  the  heating  of  water  by 
electricity  are  well  worth  careful  consideration,  as  in  the  writer's  opinion 
the  possibilities  of  electricity  in  this  direction  are  far  from  generally 
realised. 

Councillor  Dymond's  comments  as  to  large  supplies  of  electricity  being 
immediately  demanded  by  up))er-elass  residential  houses  for  heating  and 
cooking  purposes  in  the  event  of  a  Point  Five  Tariff  being  adopted,  with 
conse(|uent  overloading  of  the  mains,  were  ably  dealt  with  in  the  contri- 
bution to  the  discussion  made  by  .'Mderman  Smith,  of  Barrow.  The 
following  figures  as  applving  to  Bradford  will  show  that  the  e.\)K'rience 
in  that  city  is  similar  to  that  at  Barrow.  The  5(50  Point  Five  consumers 
supplied  throughout  the  complete  year  ended  Deo.  31,  1914,  may  be 
divided  up  in  accordance  with  the  rateable  values  of  their  residences  as 
follows  :— 

Rateable  Values.  |  No.  of  Consumers. 

E.xceeding  £10,  but  not  exceeding  £20 '  124 

£20,  „  „           CiO '  190 

£30,  „  „          £40 !  92 

£40,  „  „          £50 '  02 

£.50,  „  ..           £liO '  46 

£(iO,  „  ..           £70 ;..,,  19 

£70.  .,  33 

From  this  it  is  clear  that  well  over  50  per  cent,  of  such  consumers  reside 
in  premises  having  rateable  values  of  £30  or  less,  which  are  nal\irally 
those  of  middle-class  consumers. 

The  wrili'r  agrees  that  I  he  supply  of  electricity  for  heating  and  cooking 
purjioses  presents  a  diflieull  problem  in  o  small  residential  town.  Ii 
nuisl,  however,  be  recognised  (hat  if  a  satisfactory  half  watt  lamp^'l 
moderate  candle.])Ower  makes  its  a|ipearance,  as  is  likely  to  be  the  eas.  . 
the  revenue  received  by  all  tmdertakings  for  current  siijiplii'd  for  lighting 
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purposes  will  be  considerably  reduced,  and  the  undertakings  in  residential 
districts  will  be  far  more  baillyhit  than  those  relying  chiefly  upon  power 
sup(ilies  for  their  incomes.  The  only  way  in  which  such"  districts  can 
make  up  this  loss  in  revenue  apijears  to  be  in  the  direction  of  increasing 
their  outputs  for  other  domestic  purposes.  The  problem  has.  therefore, 
to  be  tackled  sooner  or  later,  and  in  the  opinion  of  the  writer  it  is  better 
to  face  it  now  and  obtain  some  very  necessary  experience,  rather  than  to 
wait  until  the  red\iction  in  the  lighting  output  is  an  ,i>  .  iimiilished  fait. 
A  tariff  of  Id.  or  Jd.  per  unit  for  heating  and  cookimj  |mii  p.  .<,-;.  in  aeciM.I- 
anee  with  the  price  charged  for  gas  in  the  district,  nii^lil  Ir-  adcipled.  and 
the  results  of  such  a  tarilf  would  no  doubt  form  a  valuable  basis  on  whit-h 
to  decide  v.hether  still  further  reductions  could  usefully  be  made.  As  far 
as  Ms  experience  goes,  however,  even  were  a  Point  Five  Tariff  to  be  insti- 
tuted at  once,  no  such  rush  of  applications  for  supplies  for  heating  and 
cooking  pm-poses  would  be  experienced  as  many  persons  seem  to  anti- 
ci))ate. 

There  are  several  Point  Five  undertakings  which  do  not  depend  on 
rateable  value,  and  this  basis  is  not  in  any  way  bound  up  in  the  Point 
Fives. 

The  author  is  in  total  disagreement  with  Mr.  Wordingham's  dictum 
that  the  figures  given  in  the  Paper  clearly  showed  that  a  system  could 
not  be  right  which  nearly  doubled  the  consum])ti(in  and  vetreduced  the 
revenue.  The  Paper  certainly  showed  that  in  tlie  case  of  138  consumers, 
in  the  aggregate  the  effect  of  the  tariff  was  incri'ascd  eiinsumptiou  and 
reduced  revenue,  but  the  result,  taking  all  residential  consumers  into 
accii\nit,  is  that  the  imdertaking  has  very  considerably  increased  its 
revenue,,  and  the  revenue  per  house  received  from  consumers  on  the 
Point  l''ive  rate  is  nearly  30  per  cent,  more  than  that  received  from  the 
flat  rate  consumers.  Any  substantial  reduction  in  a  tariff  is  almost 
certain  largely  to  decrease  the  revenue  derived  from  and  to  increase  the 
consumption  of  existing  consumers,  but  the  loss  in  income  in  respect  to 
such  con.suniers  is  usually  moiv  than  made  good  by  additional  revenue 
obtained  from  new  consiiMici-  j  ijind. 

Mr,  Wordingham  alsi'  -tii.  il  iliat  lie  did  not  believe  for  one  moment  it 
was  possible  to  heat  wal'  i  lix  t  In  iik  it\  .i-nnomically  in  siittn  I'lit  cjiian- 
tities  for  ordinary  donir-in  -niii'ly.  .iml  ihat  it  was  a  gnai  iiiif-iaLi  ii> 
try  to  do  it  or  to  say  that  il  .■■.nl.i  li,-  ,l..iie.  Whatever  In-  may  li.li.ve, 
it  is  a  fact  that  a  number  of  electric  water  heating  installations  are  at 
present  in  use,  are  giving  satisfaction,  and  are  jiroving  economical.  Even 
if  this  were  not  the  case,  the  writer  is  at  a  loss  to  know  why  it  is  a  great 
mistake  to  try  to  do  it.  Had  the  pioneers  of  the  electrical  industry  been 
imbued  with  similar  ideas,  instead  of  faith  in  the  futuri'  of  electricity  and 
courage  to  tackle  the  apparently  iuqinssible.  electricity  supply  under- 
takings would  probably  br-  inin  .  \i-iiMl  Icid.ay. 

With  regard  to  the  ■■pNiicii  .  \|in  -  i d  ihat  it  is  wrong  to  increase  the 
ea))aeity  of  radiators  in  milir  in  lira  I  I  In-  air  of  the  room  in  which  they  are 
installc^d,  aiid  that  it  is  e.s.sential  to  keep  the  air  cool,  and  warm  the  indi- 
vidual, this,  (hough  it  may  be  scientifically  correct,  is  not  the  opinion  of 
the  great  body  of  consumers  who  have  to  be  catered  for.  Whatever  form 
of  heating  is  adopteil,  the  usual  practice  is  to  warm  the  air  of  the  room 
until  it  reaches  a  temperature  of  about  (iOT..  and  one  finds  it  very  diffi- 
cult to  ])ersuade  a  person  that  he  shoidd  sit  in  a  room  having  a  tempera- 
ture somev/hcre  near  freezing  jjoint — as  is  the  case  on  many  winter  days 
— and  toast  a  portion  of  his  anatomy  by  the  I'ays  of  a  1  kw.  radiator, 
leaving  the  other  portions  to  freeze,  it  being  usually  ditficult,  if  not  im- 
possible to  arrange  for  such  a  person  to  be  surrounded  by  radiators, 

Mr.  Lackie  jjointed  out  that  before  fi.xing  the  Glasgow  tarilf  his  main 
endeavour  lia(l  been  to  see  that  the  revenue  per  house  was  increased  and 
not  diminished.  This  was  also  the  endeavour  of  the  writer,  providing 
that  the  increase  was  due  to  the  installation  of  additional  lights  or  of 
healing  and  cooking  apparatus,  and  the  Paper  shows  that  this  endeavour 
has  met  with  success.  With  regard  to  lighting  supplies  oidy  to  resi- 
dences wired  throughout  and  with  good  load-factors,  there  was  a  definite 
intention  to  reduce  the  revenue  obtained.  An  example  was  given  by  the 
speaker  of  a  charge  made  inider  the  double  flat  rate  in  oj)eration  in 
Glasgow,  with  the  object  of  showing  that  the  same  compared  favourably 
with  the  examples  of  the  Point  Five  Tariff-given  on  page  0  of  the  Paper, 
These  latter  examples  were,  however,  not  intended  to  represent  fair 
average  consuni|>tirins  of  houses  of  £40  rateable  value,  but  were  purely 
hypothetical  cases  put  forward  to  show  an  advantage  the  rateable  value 
system  of  charging  jjosseSHCs  in  respect  of  the  facility  for  closely  esti- 
)nating  the  |)robab!e  cost  of  electricity  su]>i)ly  for  any  house.  Mr. 
Laekie's  example  of  what  the  bill  of  a  domestic  consumer  living  in  a  HO 
house  in  Glasgow  woidd  ])rol)abIy  lie  goes  to  indicate  that  while  the 
lighting  consumers  at  Gla.sgow  are  supplied  at  an  exceedingly  cheaji  rate, 
the  healing  and  cooking  tariff  is  not  sufficiently  low  to  induce  eonsimiers 
to  u.se  such  apparatus  to  any  great  extent.  It  is  shown  that  in  such  a 
house  the  numlMT  of  imits  used  for  heating  and  cooking  purposes  would 
only  Ix-  400.  The  writer  presumes  that  the  house  wouUl  be  inhabited 
by  at  least  three  persons,  and,  on  a  very  moderate  basis,  if  electricity 
wa.s  u-sed  for  cooking,  the  consumption  for  this  purpo.se  would  average 
at  least  six  imits  a  day.  One  might,  therefore,  expect  a  consumption 
'■f  over  2.000  units  for  cooking  purpcses  alone,  leaving  heating  entirely 
nut  of  Ihc-  cpiestion. 

'J'hi'  following  figures  relating  to  a  consumer  at  present  on  the  Bradford 
-upply  may  usefully  be  compared  with  the  hypothetical  Gla.sgow  case  as 
showing  the  advantage  of  the  Point  Five  Tariff 

It  will  be  uote<l  that  in  this  actual  ca.se  the  average  price  paid  by  the 
'  niisumcr  under  the  Point  Five  Tariff  for  electricity  consumed  for  all  pur- 
po.ses,  including  lighting,  is  less  than  the  flat  rate  charged  at  Gla.sgow  for 
dimu-stic  heating  and  cooking  supply  only.  It  is  very  clear  that  thc^ 
Point  Five  Tariff  has  been  the  means  of  increasing  the  revenue  oh  well  as 
the  consumption  in  connection  with  this  house,  also  that  the  fixed  charge 


H0l,T.SE  R.iTED  .AT  £30. 

On  Flat  Fair.— Year  ended  June  30,  1910. 

244  units  at  4d £4     I     4 

Meter  rent 0     S     (I 

Total  £4     0     4 

.Average  price,  4-30d.  per  unit. 
(hi  Paint  Five  Tariff.— Yenr  ended  December  31,  1914. 

lo  per  cent,  on' rateable  value  of  £30   £4   10     0 

4,7.57  units  at  id !»   IS     iS 

Total  £14     8     2J 

Average  price,  0-73d,  per  unit. 


is  a  very  suitable  one  in  this  case,  as  the  meter  rent  is  included  in  it,  but  is 
an  additional  charge  in  respect  of  the  flat  rate. 

The  figm-es  given  by  Mr.  Lackie  with  regard  to  his  own  house  would 
seem  to  indifatc  that  he  himself  finds  Jd.  per  unit  too  high  a  price  to  pav 
for  il.  ri ,  II  It  \  ii-(  (1  f,.r  Ileal  iug  and  cm. king,  as  his  consumption  for  these 
pur|iii-,  ,  I-  MhU    l.:.'(KI  units  per  aniniiu. 

The  inh.inialion  as  t,,  h,.u..~  in  (;la-^..v.-  wliicli  llav.'  b.-,-n  ,-liTtricallv 
equijiped  tlin.UM||,,nt  is  u-<\  ml  n , -.1  mil'  and  ns,-fnl  a.  uuiie.:  -mm-  idea 
of  what  the  future  niitpnl,  nl  r|r,l ,  inly  nna..|iakm^s  may  hr  h  hni  t  ho 
domestic  load  lias  liecn  develn|K-(l.  (  nnsidering,  however,  that  tlie  lumses 
have  only  five  apartments,  the  revenue  received — viz.,  £ol.  8s. — is 
extraordinary.  Houses  with  five  a|iartments  in  Bradford  would  have  an 
average  rateable  value  of  iiol  mmv  (hau  £1.5,  and  if  the  occupants  were 
found  to  pay  on  the  average  tlo  pii  yiar  for  coal  and  gas,  the  writer  would 
be  surprised.  The  radiatois  hmmI  in  ihe  (Jlasgow  houses  appear  to  be  of 
very  small  capacity,  as  does  also  tlie  cooker, 

Mr.  Cooke  appears  to  have  obtained  the  impression  from  the  returns 
given  in  the  Paper  that  the  units  sold  for  domestic  purposes  in  Bradfonl 
are  about  18.5.000  per  annum  ;  this,  however,  is  not  the  case.  For  the 
year  ended  March  31,  1915,  the  total  number  of  units  supplied  to  domestic 
consumers  under  the  Point  Five  Tariff  was  797,303.  The  writer  quite 
agrees  with  Mr.  Cooke  that  there  is  a  vast  field  for  heating  supply  in  con- 
nection with  business  premises,  and  hopes  that  before  long  a  Point  Five 
Tariff  will  be  available  for  such  premises  in  Bradford. 

Mr.  Nichols  Moore  maintained  that  progress  in  the  supply  of  ctirrent  for 
heating  and  cooking  purposes  ccmld  be  made  with  a  tariff  of  Id.  jier  unit. 
The  writer  does  not  think  that  any  member  of  the  Point  Fives  Associa- 
tion will  disagree  with  him,  as  practically  all  have  had  experience  with  a 
Id.  or  .Jd.  rate  prior  to  adopting  a  Point  Five  Tariff.  To  compete 
seriously  with  other  methods  of  heating  and  cooking,  however,  they  are 
of  the  opinion  that  the  tariff  must  be  reduced  to  id.  His  nuuarks 
regarding  the  Bradford  results  have  been  replied  to  earlier.  As  to  the 
results  of  the  working  of  the  tariff  in  the  otlier  Point  Five  towns  men- 
tioncnl,  the  writer  is  not  in  pos.session  of  the.  necessary  statistics  con- 
cerning thes(i  undertakings  to  enable  him  to  meet-  Mr.  Moore's  argiimenl  s, 
but  h(!  has  no  doubt  that  the  enginecu'S  of  thi?  imdertakings  referreil  to 
could  show  very  good  eases  for  the  policy  ado])tcd  by  them. 

Mr.  Long  asks  how  a  Point  Five  Tariff  can  be  justified  in  the  ease  of 
towns  in  which  the  cost  of  coal  per  unit  is  in  the  ueighbimrhood  of  -Xd. 
This  question  can  only  be  satisfactorily  answered  by  the  engineers  of  the 
towns  concerned.  The  writer  would,  however,  remark  that  when  fixing 
the  amount  to  be  allocated  to  standing  and  running  costs  under  any  tariff 
it  is  usual  for  at  least  25  per  cent,  of  the  coal  costs,  and  considerably 
higher  percentages  of  other  items  making  up  the  works  costs,  to  be 
debited  to  standing  costs  (.ser.  Report  of  .Toint  Committee  of  M.T.A.  and 
l.M.E..'\.  on  Charges  for  Electrical  Energy  sup|)licd  for  Traction  Piu'- 
poses  from  Combined  Stations).  If  only  25  per  cent,  is  taken  off  the 
figures  given  with  regard  to  the  average  cost  of  coal  per  unit  in  the  towns 
mentioned  the  charge  of  ^d.  per  unit  will  compare  much  better  with  thi^ 
coal  costs.  It  must  also  be  remembered  that  the  coal  costs  quoted  are 
average  costs,  and  that  the  cost  of  generating  units  during  the  hours  of 
light  load  is  very  much  higher  than  during  the  heavy  load  periods. 
In  works  supplying  residential  districts  the  number  of  hours  of  light  load 
is  very  high  compared  with  the  number  of  hours  during  which  a  moder- 
ately good  load  is  sustained.  The  su])|)ly  during  the  hours  of  light  load 
is  usually  ]>rovided  by  small  inefficient  generating  sets  or  by  large  gene- 
rating sets  run  at  an  micconomieal  load.  If,  therefore,  by  selling  elec- 
tricity at  a  cheap  rate  for  heating  and  cooking  ))>nposes,  a  good  tlay  load 
can  b(!  obtained,  not  only  is  the  cost  of  generation  reduced  during  the 
hoins  of  light  load,  but  the  average  figures  ])er  unit  in  resptfct  of  each  item 
of  works  costs  may  also  be  appreciably  lowered. 

In  eonclviding  his  reply,  the  writer  would  say  that  if  the  preparation 
and  tliscussion  of  this  roiiort  leiul  to  increased  efforts  being  made  by 
eleetricily  supply  undertakings  to  cope  with  the  problem  of  electricity 
supply  for  heating  and  cooking  purposes,  the  result  will  be  a  cause  of 
gratiliciition  to  Ihi'  members  of  the  Point  Fives  Association. 


Electromagnet  for  Removing  Splinters.— An  intorosting 
application  of  elecfrifitv  to  ■•urKei'v  is  tilt!  jciiioval  of  steel  or 
iron  s])lintcrs  fitiiii  tin;  lituid  or  eyt;  by  an  electromagnet.  Such 
magnets  arc  used  in  lio«])ital.s,  and  a  very  powerful  one  has  been 
installed  by  the  Westinghouse  Company  at  their  works  in  Ea.st 
Pittsburgh,  U.S.A.  The  coil  works  on  70  voUs  and  lequires 
•l,(XtO  watts  for  full  excitation, 
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CORRESPONDENCE. 

TESTING  ELECTRICAL  PORCELAIN. 

TO   THE   EDITOR   OF  THE   ELECTRICIAN. 

Sir  :  In  the  article  entitled  "  A  Comparison  on  DiSerent 
Methods  of  Testing  Porcelain,"  in  your  issue  of  July  16,  the 
authors  have  not  made  clear  as  to  just  what  classes  of  porcelain 
their  comparative  tests  art  supposed  to  cover,  and  to  what 
voltage  limits  it  is  intended  to  apply  the  t<>sts.  From  their 
conclusions,  however,  it  would  seem  that  this  was  intended  foi 
the  oidinary  line  of  standard  insulators  up  to  about  33.000 
volts.  Testing  of  insulators  is  one  of  the  most  difficult  problems 
before  the  porcelain  manufacturer  at  the  present  time,  as  the 
usual  tests  only  give  comparative  values.  As  a  rule  we  can 
only  apply  a  definite  voltage  in  commercial  lines  of  insulators, 
and  those  which  do  not  survive  such  definite  voltage  are 
rejected.  It  may  be  that  some  of  the  accepted  insulators 
are  but  slightly  better  than  some  that  failed,  but  for  com- 
mercial purposes  a  definite  line  must  be  drawoi  at  some 
determined  voltage.  In  commercial  tests  ib  is  inadmissible 
either  to  apply  impulses  of  too  high  a  voltage  or  to  continue  the 
test  for  too  long  a  time  for  fear  of  damaging  the  insulators. 

In  '■  Conclusion  6  "'  the  authors  state  that  poicelain  appeals 
to  be  fatigued  by  the  application  of  potentials  above  a  certain 
unit  stress.  Wliile  from  their  test  the  authors  would  perhaps 
not  be  justified  in  drawing  a  definite  conclusion  on  this  subject, 
yet  it  is  now  a  well-known  fact  that  insulators  are  fatigued, 
depending  upon  the  stress  imposed  upon  them.  Several 
companies  operating  high-voltage  transmission  lines  in  America 
have  given  this  problem  considerable  study,  and  have  found 
that  line  insulators  which  stood  the  most  severe  tests  before 
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being  placed  in  position,  became  worn-out  after  a  few  yeais' 
service.  In  '"  Conclusion  3  "  it  is  stated  that  the  breakdown 
of  porcelain  is  due  to  the  electrostatic  effect  and  not  to  heating. 
This  is  not  quite  corrc('t,  as  if  a  high-frequencj-  impulse  is 
allowed  to  discharge  over  the  surface  of  an  insulator  for  any 
length  of  time  hot  points  are  very  liable  to  occur  on  some  spot 
which  was  slightly  weaker  than  the  rest  o*  the  porcelain,  and  in 
time  the  insulator  will  be  punctuied  at  this  spot.  It  is  al.so 
stated  that  theie  is  little  to  be  gained  by  giving  insulators  a 
test  under  oil,  but  1  would  like  to  point  out  that  the  strength  of 
porcelain  is  most  accurately  determined  by  this  method. 

As  to  the  attempt  to  obtain  a  test  which  would  give  a  similar 
result  to  a  lightning  stroke,  I  cannot  see  from  the  data  given  by 
the  authors  that  they  have  succeeded  in  this.  TIk;  frequency 
of  lightning  is  estimated  at  from  ;i(KMH«)  to  .')(K),(HHI  cycles,  and 
to  obtain  a  test  giving  a  similar  result  we  must  i)e  able  to  pre- 
determine the  voltage,  frequency,  and  steepness  of  the  wavt- 
front  which  aie  to  be  impressed  upon  the  insulator  under  test. 
The  wavc-fi'oiit  of  an  impulse  may  be  steep  or  sloping,  the 
former  giving  rise  to  greater  disturbance  on  the  line  on  account 
of  the  suddenness  of  the  impact. 

Mr.  F.  W.  Peek,  Junr.,  has  devised  an  impulse  generator 
(the  connections  of  which  are  shown  herewith)  which  gives  a 
nearer  approach  to  any  desired  conditions  than  any  other  test 
known  to  the  writer.  An  oidinary  transformer  steps  up  to  the 
voltage  required.  The  two  high  resi-stances  marked  "  II.  R." 
limit  the  current  to  a  safe  value.  Tlu-  s])licres  "  A  "  are  set  so 
US  to  give  an  arc-over  at  any  predetermined  value,  and  tlu- 
splieres  "  B  "  are  merely  for  checking  the  measurement  of 
the  high-voltage  impulses  produced  by  the  insulator  under  test. 


A  single  impulse  may  be  obtained  varv-ing  in  voltage  up  to  the 
limit  of  the  transformer  and  from  l,000"to  1,000,000  cycles  The 
inductance  "  S,"  capacity  "  C,"  and  resistance  "  R  "  are 
variables  upon  which  depend  the  values  of  the  impulse  to  be 
obtained,  and  from  the  values  of  which  the  frequency,  wave- 
shape and  voltage  impressed  upon  the  insulator  may  be 
determin.'d.  With  arc-over  at  "  A  "  there  is  transmitted  to 
the  insulator  under  t«st  a  single  impulse  of  the  rcquiied  value. — 
I  am,  &c., 
London,  .Julv  19.  0.  E.  Grigsby.  M.Sc. 


THE  LAWS  OF  INDUCTION. 

TO   THE    EDITOR   OF  THE   ELECTRICI.iX. 

Sir  :  I  find  myself  qiute  unconvinced  by  the  experiment 
described  by  yom-  correspondent  Mr.  Carl  Hexing  in  The 
Electrician  of  the  16th  inst.     The  galvanometer  is  shmited 


by  an  almost  negligible  resistance,  and  must  therefore  be  so 
extremely  insensitive  as  to  be  incapable  of  indicating  the 
presence  of  the  small  E.M.F.  that  would  be  induced  should 
such  induction  take  place.  To  illustrate  my  point,  let  the 
apparatus  be  arranged  as  in  Fig.  2.  In  this  case,  when  the 
bar  B  is  moved  from  B  to  B',  an  E.M.F.  is  undoubtedly  induced 
in  it,  but  one  would  hardly  exjiect  to  obtain  an  indication  on 
the  galvanometer  G. 


It,  Would  ap])ear  to  make  no  difference  where  the  copper 
block  is  placed  in  Fig.  2.  It  may  be  placed  lietween  the  poles, 
as  in  Fig.  1  (Mr.  Hering's  arrangement),  and  the  conductLng 
bar  may  be  moved  above  or  below-  it,  oi  the  copper  block  may 
be  replaced  by  a  bath  of  mercury  through  which  the  bar  may 
be  moved.  In  each  case  there  is,  presumably,  aji  E.M.F. 
induced  and  the  galvanometer  is  shunted.     It  does  not  neces- 


sarily follow  from  this  that  an  i';..M.F.  is  induced  i?i  t  lie  case  of 
Fig.  1  ;  but  this  point  can  be  easily  settled  by  experiment. 
Let  me  suggest  one  way  ol  dealing  with  the  ])roiilem.  If  an 
E.M.F.  is  induced  when  the  two  slideis  B  B  (Fig.  1)  are  moved 
fioiu  B  to  B',  and  vice  versa  there  will  Ix^  a  current  act  up  in 
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the  block  nioie  or  less  in  the  nature  of  an  eddj^  current,  as 
indicated  in  Fig.  3.  Lot  the  sliders,  therefore,  be  driven  back- 
wards and  forwards  at  an  acoustic  frequency,  and  listen  for 
the  induced  currents  by  means  of  a  pair  of  good  telephone 
receivers  connected  to  two  flat  coils  of  wire  which  are  laid  on  the 
block  so  as  to  form  secondaries  to  the  supposed  eddy-current 
circuits. 

Such  an  experiment  might  well  be  carried  out  in  the  labora- 
tory of  one  of  our  technical  colleges,  and  no  doubt  the  students 
who  may  take  the  matter  up  will  find  other  methods  of  checking 
their  results  and  throwing  light  upon  the  point  in  question. — 
I  am,  &c., 

Chelmsford,  July  25.  Humphry  MacCai.lum. 

SHOP  WINDOW  LIGHTING  IN  WAR  TIME. 

TO  THE  EDITOR  OF  THE  ELECTRICI.iX. 

Sir  :  In  December  last  I  sent  a  letter  to  your  paper  in  regard 
to  shop  window  lighting  in  war  time  dealing  with  the  amateurish 
attempts  made  by  shopkeepers  to  conform  to  regulations.  I 
drew  attention  to  the  much-favoured  method  of  wrapping 
tissue  paper  around  bare  lamps  and  pointed  out  that  not  only 
was  this  very  ineffective  but  was  a  distinct  source  of  dangci, 
as  witnessed  by  the  large  amount  of  badly  scorched  tissue  paper 
seen. 

The  note  of  warning  which  I  struck  in  that  letter  was  amply 
justified  in  the  Press  this  week,  where  it  was  stated  that  the 
L.C.C.  FLre  Brigade  was  recently  called  to  an  outbreak  of  fire 
caused  by  crinkled  paper  round  electric  lamp  bulbs  in  a  shop 
window.  One  is  led  to  wonder  how  many  small  outbreaks 
not  necessitating  the  attendance  of  the  fire  brigade  have  been 
caused  by  this  highly  dangerous  practice. — I  am,  &c., 

London,  July  21.  F.  W.  Willcox. 

ELECTRIC  VEHICLES  FOR  TRAMWAY  SERVICES. 

TO   THE   EDITOR   OF   THE    EI.ECTEICIAX. 

Sir  :  In  response  to  your  invitation  for  an  expression  of 
opinion  on  "  Electiic  Vehicles  "  as  to  the  uses  they  could  be 
put  to  in  tramway  services  (notwith-standing  the  attitude 
which  one  of  your  contemporaries  has  adopted  towards  a  few 
remarks  I  made  at  the  discussion  on  these  vehicles  at  the 
Conference  of  the  Tramways  and  Light  Railways  Association 
in  London),  I  think  there  is  quite  a  field  of  usefulness  for  these 
vehicles,  but  not,  I  venture  to  say  at  present,  in  the  omnibus 
field  for  passenger  transit  until  the  weight  of  these  vehicles 
can  be  reduced  by  subsequent  improvements,  and  the  speed 
correspondingly  increased. 

Mr.  Watson  in  his  Paper  stated  that  we  had  accustomed  the 
travelling  public  to  too  high  a  rate  of  speed.  Be  this  as  it  may, 
the  public  are  now  used  to  these  rates  of  travel,  and  I  think 
will  not  be  content  to  go  back  to  slower  means  of  transit. 
Further  is  it  not  one  of  the  desirable  features  to  be  attained  by 
road  authorities,  inasmuch  as  the  greater  average  speed  (not 
excessive  speed)  that  can  be  maintained  the  more  traffic  the 
road  can  deal  with  in  a  given  time,  without  resorting  to  expensive 
road  widenings. 

Prior  to  the  establishment  of  motor  omnibus  services  in 
this  area  I  investigated  the  merits  of  self-propelled  vehicles  for 
the  purposes  in  view,  and  having  regard  to  the  condition  of  the 
roads  in  county  areas  in  the  North,  and  to  the  heavy  gradients 
on  the  roadsj  it  was  essential  that  the  weight  of  the  V(diicle 
should  be  kept  down  to  a  minimum.  We  therefore  started  with 
omnibuses  of  the  then  latest  London  type  weighing  3  tons 
lOcwts.  empty,  and  equipped  with  30  ii.i>.  engines.  On  the 
heavy  gi-adients  it  was  soon  demonstrated  that  30  h.p.  engines 
were  not  sufficiently  powerful  and  consequently  all  our  later 
vehicles  were  equipped  with  40  H.P.  engines,  and  the  unloaded 
w<'ight  of  these  vehicles  (double  deck)  is  approximately  4  tons 
10  ewts. 

It  is  not  essential  that  the  vehicle  should  be  equijjped  with 
powerful  engines  for  operating  on  the  level,  but  wo  must 
maintain  an  average  speed  of  not  le.ss  than  H  miles  an  hour, 
and  as  the  gradients  over  which  we  operate  are  severe,  the 
length  of  time  occupied  on  the  gradients  determining  the  time 


of  the  journey.  We  do  not  encourage  and  never  have  en- 
couraged excessive  speed  with  these  vehicles  ;  in  fact  we  do 
everything  to  prohibit  it,  as  they  operate  over  rough  roads,  and 
the  cost  of  maintenance  runs  up  it  the  speed  is  not  kept  down  to 
reasonable  linuts. 

If  battery  vehicles  were  substituted  for  these  petrol  machines 
I  cannot  see  from  my  experience  in  what  way  we  could  reduce 
the  weight  of  the  present  vehicle,  as  the  petrol  engine  would  be 
replaced  by  a  motor  or  motors,  so  that  there  would  be  no 
saving  in  this  respect,  and  as  the  chassis  would  have  to  can-y  an 
additional  2  tons,  say,  of  batteries,  it  would  bring  the  unloaded 
weight  to  something  approaching  6  tons. 

I  have  previously  pointed  out  the  principal  item  in  mainten- 
ance of  our  vehicles  occurs  through  bad  roads,  and  if  battery 
vehicles  weighing  considerably  more  than  our  present  vehicles 
were  substituted,  this  trouble  would  be  accentuated.  We 
would  rather,  on  the  other  hand,  if  wc  could,  reduce  the  weight 
of  our  existing  vehicles  by  a  ton  or  move,  but  one  does  not  see 
where  such  a  reduction  in  weight  could  be  made,  and  retain  the 
lasting  properties  of  the  chassis.  The  weight  therefore  in  our 
case  isecame  one  cf  the  deciding  factors.  Had  we  beautiful 
pavements  to  run  on,  such  as  you  have  in  London  and  your 
main  roads  generally  in  the  south,  the  position  might  be  some- 
what different,  and  therefore  every  case  must  be  treated  on  its 
own  merits,  and  not  as  your  contemporary  would  have  it  "  one 
vehicle  for  all  purposes  whether  suitable  or  not." 

For  the  '"  odd  jobs  "  outlined  in  your  editorial  these  vehicles 
will  undoubtedly  have  a  considerable  field,  and  I  fail  to  see  that 
in  speaking  of  a  vehicle  which  will  perform  m"-ny  services, 
which  may  be  described  as  '"  odd  jobs,"  that  an/  slur  is  cast 
upon  the  vehicle,  as  there  have  laeen  fo;-tunes  made  out  of 
performing  what  may  be  termed  "'  odd  jobs,"  and  I  shall  not 
have  any  hesitation  whatever  in  adopting  electric  vehicles  to 
such  uses  as  I  may  ultimately  find  they  are  better  fitted 
than  either  petrol  or  steam  vehicles. 

Another  most  important  point  to  bear  in  mind  is  the  heavier 
the  vehicle  the  more  difficult  it  is  to  control  on  descending 
heavy  gradients,  and  light  weight  combined  with  the  necessaiy 
strength  and  powerful  braking  equipment  should  be  the  decid- 
ing factor  in  thesb  cases. — I  am,  &e.. 

Corporation  Tramways,  Ernest  Hattox. 

Ncwcastlc-upon-Tvn.-,         Engineer  and  General  Manager. 
Julv  2(i; 


TO   THE   EDITOR   OF  THE   ELECTRICIAN. 

Sir  :  I  am  glad  to  sec  the  interest  you  have  taken  in  "  Electric 
Vehicles,"  as  oni;  who  experimented  more  than  a  quarter  of  a 
century  ago  with  this  type  of  vehicle,  and  who  has  watched  its 
progress  during  the  intervening  years,  often  with  disappoint- 
ing results.  I  believe  that  it  is  now  emerging  successfully  from 
the  various  difficulties  which  beset  its  earlier  developments. 

So  far  as  I  can  see,  the  one  difficulty  in  the  immediate  future 
is  the  question  of  initial  cost,  which  is  considerably  higher 
than  that  of  the  ordinary  petrol  vehicle.  If  manufacturers 
could  1  educe  the  ccst  to  a  figure  nearly  equal  to  that  of  the 
pttrol  vehicle,  there  can  be  no  doubt  that  the  success  of  the 
electiic  vehicle  would  be  a.ssured. 

I  may  say  that  I  am,  at  the  moment,  looking  very  carefully 
into  this  method  of  tiaction,  and  may  possibly  be  able  to  give  a 
more  useful  opinion  on  the  subject  later  on.— I  am,  &c., 

Coiporation  Tramways,  C.  W.  Mallins, 

Liverpool,  July  26.  General  Manager. 


TO   THE   EDITOR   OF  THE   ELECTRICIAN. 

Sir  :  It  is  to  be  regretted  that  the  interesting  Papei  on  the 
subject  of  "  Electric  Battery  V(diicles,"  submitted  by  Mr.  W. 
H.  L.  Watson,  at  th.;  recent  meeting  of  the  Tramways  &  Light 
Railways  Association,  was  read  at  the  end  of  the  meeting, 
otherwise  it  would  have  been  debated  at  greater  length.  I 
trust  the  author  will  have  a  further  and  early  opportunity  of 
giving  results  of  developments  which  arc  proceeding  for  the 
advancement  of  the  electric  battery  vehicle.  With  regardto 
the  authors'  remarks,  that  the  scheme  at  Morecambe,  if 
adopted,  will  be  the  first  of  its  kind  in  this  country,  he  has,  most 
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probably,  overlooked  the  fact  that  electric  battery  cars  were  in 
service  on  the  Biistol  Eoad  Route,  Birmingham,  some  20  or 
25  years  ago.  Since  that  time,  of  comse,  a  great  deal  has  been 
done  to  improve  the  electric  battery,  from  the  transit  point  of 
view,  and  it  is  interesting  to  know  that  the  battery  omnibuses 
working  at  Southend,  South  Shields,  and  some  other  places  are 
affording  such  satisfactory  results  as  to  be  likely  to  encourage 
their  fnither  development.  The  Jesuits  obtained  by  Mr. 
Harvey,  of  Ilford,  with  his  battery  tower  wagon  aie  apparentlv 
also  encouraging.  Generally  we  may,  I  think,  look  forward  to  a 
further  and  extended  use  of  the  battery  vehicle,  and  in  its 
performance  doing  something  moie  than  the  '"  odd  jobs  '' 
which  Mr.  Hatton  had  in  view. — I  am,  &c., 

Corporation  Tramways,  T.  B.  Goodyer, 

Croydon.  July  26.  Tramways  Manager.  Cniyddu. 

TO   THE   EDITOR   OP  THE    ELECTRICIAN. 

Sir  :  I  have  read  with  great  interest  the  leading  artich  in 
your  i.ssue  of  the  23rd  inst.  on  "Tramways  and  Electric  Vehicles." 

I  ijuite  admit  that  the  Paper  read  by  Mr.  AV.  H.  L.  Watson 
at  the  Conference,  of  the  Tramways  and  Light  Eailways 
Association  last  week  was  not  discussed  as  fully  as  the  merits 
of  the  Paper  demanded,  but.  as  your  representative  who  was 
present  will  know,  the  time  allotted  to  the  Papers  was  far  too 
.short,  and  this  undoubtedly  militated  against  a  full  discussion. 

There  is  no  doubt  whatever  that  electric  vehicles  of  all 
kinds  can  be  most  u.sefully  and  economically  employed  in 
conjunction  with  tramwaj-s  and  light  railways,  and  personally  I 
anticipate  a  very  big  extension  of  the  use  of  such  vehicles  in 
the  future.  The  great  point  in  their  favour  is  that  the 
mechanism  of  the  vehicles  is  in  all  respects  similar  to  that  of  a 
tramcar  ;  tlierefore  the  same  class  of  labour  capable  of 
efficiently  maintaining  a  tramways  sy.stem  will  equally  well 
maintain  electric  ])attery  'buses  or  electric  vehicles  of  all  kinds. 
1  know  that  difficulty  has  been  experienced  in  many  instances 
where  a  small  number  of  vehicles  with  internal  combustion 
engines  have  been  run  in  conjunction  with  tramways,  simply 
because  it  was  not  practicable  to  employ  economically  a  skilled 
staff  to  look  after  the  maintenance  and  upkecj)  of  such  vehicles. 

I  do  not  attach  much  importauc<>  to  the  objections  raised  on 
account  of  low  speeds  of  electric  battery  "buses  on  long  rising 
gradients,  becaust-  in  my  opinicm  reliability  of  service  is  far 
more  important  than  speed.     [  am,  kc, 

Yorkshire  (West  Riding)  Electric  H.  England, 

Tramways  Co.,  Wakefield,  July  27.      General  Maiuiger. 


ENGINEERING  STANDARDS  COMMITTEE. 

Procress  of  Work  of  Electrical  Section. 

The  first  annual  meeting  since  its  reorgani.sation  of  the  Soctioniil 
Elect ricil  Coiiiniittee,  of  which  Sir  John  Snell  is  the  chairman,  was 
recently  held  to  approve  such  work  as  was  completed  diiiinu  thi' 
BCKnion  and  to  receive  the  rc|X)rts  of  the  work  in  projjress. 

An  a  result  of  this  meeting  it  is  imdcrsfood  that  the  following 
reports,  which  have  been  transmitted  to  the  Main  Standards  Com- 
mittee for  ratification,  will  shortly  be  available  to  the  public  :— 

1.  British  Standardisation  Rules  for  Electrical  Machinery. 

2.  British  Standard  Specification  for  Electricity  Meters. 

:?.  British  Standard  Specificatinii  for  Charging  Vhvj;  and  .Socket 
for  \'chirleK  propelled  by  Kleclrii^  Si-coiidary  Batteries. 

4.  British  Standard  S  peri  I  i  cat  ion  for  Wall  I'higs  and  Sockets, 
]''ive-ampere  two-pin  without  earthing  device. 

.Xstothe  progress  of  the  work  in  hand,  it  may  be  briefly  st  add  thai 
the  Hub.eommilteeoMi'leotric  power  cables  of  which  Mr.  ('.  I'.  Sparks 
is  the  chairman,  has  under  consideration  the  revision  of  the  Kei>ort 
on  Copiier  Conductors  (Keport  So.  7  revi.sed  March,  1!)I0).  'I'lic 
Hul>-committee  on  electric  lamps  will,  in  co-operation  with  I  he  Tiuiu- 
Hti-n  I>amp  Association,  in  I h<' •■arlyautunm, consider  (he draft ini;  of  a 
stanrjard  i;i)ecific!it  ion  for  I  unjfstr'n  lamps,  and  the  ((ucstion  of  miners" 
■  lectric  lamps  will  aJKo  engage  the  attention  of  this  sub-committee. 

The  suli-commiltee  on  electrical  accessories,  of  which  Mr.  C.  H. 
WorfliiiL'ham  is  chairman,  has  several  panels  at  work,  and  it  is  hoped 
that  r.Toiiim<n<lationH  will  soon  be  fi.rlheoMiin«  in  regard  to  molor- 
BtnrlrTK.  liialitiK  "nd  cooking  apparatus  and  fuses,  as  well  as  oilur 
electrical  (ittings. 


A  panel  has  also  been  formed  to  revise  the  Standard  Specification 
for  ammeters  and  voltmeters  (Report  Xo.  49  issued  in  September, 
1909),  and  on  this  panel  the  British  Electrical  and  Allied  Manufac- 
turers" A.ssociation  will  be  represented  by  Mr.  E.  B.  Vignoles  and  Mr. 
Patrick  Hamilton. 

Lastly,  the  subcommittee  on  electrical  symbols,  presided  over  by 
Dr.  A.  Russell,  has  appointed  two  i)anels,  one  to  draw  up  a  British 
list  of  graphical  symbols  for  use  in  installation  and  power  work,  and 
the  other  to  deal  with  telegraphs  and  wireless  symbols. 

The  extremely  important  questions  of  standards  for  distributing 
pressures  for  new  systems,  which  has  been  brouaht  forward  by  Mr. 
C.  H.  Merz,  is  to  occupy  the  attention  of  a  sub-committee  under  the 
chairmanshi])  of  Dr.  R.  T.  (dazcbrook,  C.B.,  upon  wliich  all  interests 
will  be  representetL 

As  a  rough  gauge  of  the  acti\itics  of  the  committee  it  is  noted  that 
during  the  past  year  more  than  90  meetings  have  been  held,  and  from 
the  above  record  of  work  accomplished  and  in  hand,  it  will  be  a)jpre- 
ciated  that  the  electrical  section  of  the  committee  is  ensaifed  on  work 
of  the  liialicsl  importance  to  the  industry  at  larg,\ 


PATENT   RECORD. 

SPECIFICATIONS  PUBLISHED. 

The  lollowing  abstract  from  seme  of  the  specifications  recently  published  have  been 
specially  compiled  by  Messrs.  Mewbjkn,  Ellis  &  Pryor,  Chartered  Patent  Agents, 
70  and  72,  Chancery-lane,  London.  W.C. 

Whenever  the  date  applied  tor  differs  from  the  date  on  which  the  application  teas  lodged 
at  the  Patent  Office  the  tormer  is  given  in  brackets  after  the  title. 

1913  SiEri:--irATii:MS. 

24  827  Frank.  Process  for  working  a  radiator  heated  by  gaseous,  liquid  or  jolid  fuel 
or  by  electric  current  or  steam.     (Patent  of  addition  not  granted.) 

25.072  Siemens  Bros.  Dynamo  Works.  Jdettgen  &  Bolton.  Arrangement  and  con- 
nections of  electric  switchgear  and  switches  therefor. 

25.362  Menzel.  — Method  and  machine  for  malting  tubing  for  conducting  fluids  and  for 
electrical  insulation  purposes. 

25,479  Siemens  Schuckert-Werke  Ges.  Cooling  arrangements  for  electric  loco- 
motives.   (26/5/13.) 

1914  Specifications. 
313  Wade.    (Kaisser.)    Electric  switches. 

683  RouTiN.    Itleans  for  collectively  actuating  and  controlling  alternating-current 

motors.    (Patent  of  addition  not  granted.) 
953  Green.     Electric  switchboards. 
1,871  Siemens  &  Halske  Akt.-Ges.    Circuit  arrangements  for  telephone  systems. 

(25/1/13.    Addition  to  28.751/12.) 
3.912  Allgemeine  Elektricitats-Ges.    Arrangement  for  regulating  the  phase  dis- 
placement between  the  main  current  and  voltage  fields  of  a  Ferraris  meter. 
(15/2/13.) 
Relates  to  Ferraris  meters,  in  which  the  phase  displacement  between  the  magnetic 
fluxes  of  the  voltage  and  main  current  fields,  produced  by  magnetic  shunt  member.- 
is  regulated  by  a  bridge  of  paramagnetic  material  connecting  the  outer  arms  and 
forming  an  additional  shunt  to  the  magnetic  ftux  of  the  circuit. 
3.986  Maschinembau  Anstalt  Humboldt.     Electromagnetic  shaking  feeds  or  jiggers 

for  electromagnetic  separators.     (18  2/13.) 
4,101  Helfenstein-Elektro-Ofen-Ges.    Production   and   condensation  of  metallu- 
vapours.    (18/2/13.) 

7.589  Stone  &  Co.  &  Darker.    Dynamo-electric  generators. 

7.590  Stone  &  Co.  &  Darker.     Dynamo-electric  machines, 

7.922  Sykes.    Microphones,  relays  and  the  like,  especially  suitable  for  use  in  radio- 
telephony. 
8.280  Arno.     Electric  distributing  systems. 
8.504  Dresla.     Electric  time  switches.    (3/4/13.) 

8  794  Drumaux.    Reciprocal  connection  for  two  telephone  lines  connected  with  a  relay 
for  reinforcing  telephone  currents.    (23/10/13.) 
Reciprocal  connection  for  two  telephone  lines  connected  with  a  relay  for  annulling 
or  impairing  the  tendency  to  produce  disturbing  oscillations  characterised  in  that  the 
relay  is  connected  with  the  telephone  lines  by  the  interposition  of  artificial  lines 
having  inductance  and  capacity  with  comparatively  small  resistance  and  leakance. 
and  being  tuned  and  calculated  in  such  a  manner  that  the  telephone  currents  pro- 
pagate in  same  in  an  undulating  (waved)  manner  with  comparatively  low  speed. 
small  damping  e(f,ict  and  small  distortion. 
9,686  KuHR  &  Bridges.    Wave  detector  for  wireless  telegraphy  of  a  mercury  and 
crystal  type  using  carborundum  or  other  crystals.  "^ 

10.253  Gill.    (United   States   Light  &   Heating  Co.)    Variable-speed   generator  and 

.storage  battery  systems. 
1 1 ,222  OoiLviE  &  Creed.  Bille  &  Co.    Telegraphy. 
12.941  B.T.-H.  Co.    (C.E.  Co.)    Motor  control  systems. 
15.270  Hart.    Apparatus  for  transmitting  pictures  of  moving  objects  and  the  like  to  a 

distance  electrically. 
15,338  Automatic  Telephone  Mfg.  Co.    (Automatic  Electric  Co.)    Telephone  systems. 
15,485  Planiawerkb  Akt.-Ges,  FUR  Kohlenfabrikation.    Electric  arc  lamps.  (6/4/14,) 
16,007  Knight  &  Clerk.     Incandescent  electric  lamps. 

16.027  M1CANITE&  Insulators  Co.  &  Allan.     Insulation  of  dynamo-electric  machinery. 
16,126  Allgemeine  Elektricitats-Ces.    Apparatus  for  the  electric  soldering  of  thin 

objects  by  means  of  indirect  heating.    (12/8/13,) 
16,327  B.T,-H.  (^.    (G.E.  Co.)    Electric  circuit  controlling  devices. 
16,380  Galletti  &  Calletti's  Wireless  Telegraph  &  Telephone  Co.    Receiving 
arrangements  for  wireless  telegraphy. 
An  oscillatory  circuit  containing  an  oscillation  detector  is  connected  to  a  micro- 
phone relay,  the  vibrations  of  the  microphonic  contact  of  which  are  under  the  direct 
control  of  both  the  detector  circuit  and  the  local  microphone  circuit,  the  latter  circuit 
being  connected  either  directly  or  tjirough  tlie  intermediary  of  a  second  microphone 
relay  to  a  contact  relay  or  like  receiving  apparatus  having  movable  parts,  such  as  a 
syplion  recorder  or  Wheatstone  receiver,  through  a  second  oscillation  detector 
arranged  in  series  or  in  parallel  with  the  contact  relay  or  its  equivalent, 
16,424  Sterling  Telephone  &  Electric  (^,  &  Bell,    (Telephon  Fabrik  Akt.-Os.) 

Apparatus  for  cilling  attendants. 
16,575  Railing  &  Garrard,     Electric  relays, 
17,399  Bloxah,    (Telepantograph  Ges,)    Tel.iutographic  apparatus, 
18,405  Wacker,     Bell-ringing  apparatus.    (2S,'8/I3.) 
18,761  Woodhouse,  &  Callender's  Cable  &  Construction  Co.    Terminal  boxes  for 

electric  cables. 
19.254  Thompson  &  Davibs.    Devices  for  separating  magnetic  materials  from  materials 

in  which  they  may  be  present  as  impurities  or  foreign  matter. 
19,344  Lucas  &  Er warp?.     E'"r'rl-ii  -  nnoctions, 
19,484  (ix5D  &  W  -     T^  upporting  and  insulating  conductors  applic- 

able fni  '  '  iters, 

20,330  Conner  .,  tor  Ignition  In  Internal-Combustion  englnei.  • 

20,580  Collie.     I- 

21,794  Siemens  Bros.  «  i,       lonin'.iii  &  Halske  Akt-.Cet.)    Circuit  arrangements  for 
telephone  installations. 
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ELECTRICAL  APPLIANCES  IN  THE 
CANADIAN  MARKET. 

An  interesting  report  has  been  pulilislu-d  Ity  Mr.  H.  ]■*. 
Starrett,  the  consul  stationed  at  Fort  William,  Ontario, 
Carada,  regarding  the  uses  of  electricity  for  domestic 
purposes  in  the  cities  of  Fort  William  and  Port  Arthur.  We 
g.ather  from  the  abstract  of  this  report  recently  published 
in  the  "  Electrical  World  "  that  electrical  energy  is  to  be 
obtained  in  certain  sections  of  the  Province  of  Ontario  and 
in  Western  Canada  at  the  rate  of  O'Sd.  per  unit,  or  a  special 
meter,  for  heating  and  cookhig  purposes.  No  reference  is 
made  to  the  charge  for  electrical  energy  for  lighting,  but 
presumably  this  is  somewhat  in  proportion,  and  is  a  figure 
which  would  preclude  the  use  of  gas,  because  the  cost  of 
coal  is  in  the  neighbourhood  of  £2  a  ton.  Mr.  Starrett 
states  that  cooking  by  electricity  costs  less  than  half  that  of 
cooking  by  wood  or  coal.  We  gather  from  the  report  that 
there  are  approximately  8,000  dwelling  hoases  in  Fort 
William  and  Port  Arthur,  and  upwards  of  0,000  of  these 
are  wired  for  the  use  of  electricity,  and  the  occupants  own 
the  apparatia  of  which  they  make  use  for  cooking  and 
heating  purposes.  The  average  expenditure  per  tenant  is 
Laid  to  be  between  £4  and  £5,  and  that  in  a  number  of  caseg 
the  amount  reaches  £40.  There  still  exists  .i  demand  fof 
hot-pif^tes,  warmhig  cupboards,  toasters  and  flat-irons  ; 
electric  washing  machines  and  vacuum  cleaners  are  in  some 


demand,  and  also  radiators  and  small  fires.  Mr.  Starrett 
anticipates  that  there  is  an  immediate  prospect  of  a  market 
for  electrical  goods  to  the  value  of  over  £20,000. 

The    proximity    of    the    American    electrical    factories 
probably  accoiuits  for  the  high  percentage  of  subsidiary 
electrical  apparatus  used  in  Canada.     Mr.  Starrett  puts 
this  as  high  as  65  per  cent.     We  ourselves  have  experienced 
something  of  an  inflnx  of  American  appliances,  such  as 
irons,  toasters  and  kettles,  but  there  is  no  reason  why  the 
English  makers  of  such  apparatus  should  not  make  a  bid 
for  business  in  the  Canadian  market.     The  records  of  the 
expansion  of  the  hydro -electric  undertakings  throughout 
the  country  mdicate  that  there  is  no  falUng  off  in  the  demand 
for  electrical  energy,  and  although  in  the  initial  stages  this 
demand  is  prmcipally  associated  with  power  supply  in  bulk 
for  mdustrial  purposes,  the  domestic  consumer  who  fits 
out  his  premises  for  the  use  of  energy  for  lighting,  heating 
and  cooking  is  by  no  means  to  be  despised.     With  the 
flattenmg  out  of  the  demand  for  the  electric  service  for 
industrial  power  purposes  there  will  come  a  greater  apprecia- 
tion on  the  part  of  the  power  supply  undertakings  of  the 
domestic  load.     In  the  »ear  future  this  load  will  reach 
substantial  proportions,  and  it  foreshadows  a  .considerable 
amount  of  activity  among  the  manufacturers  of  subsidiary 
electrical  appliances.     By  comparison  with  steam-electric 
generating  plants   m   this   coimtry,   colonial  and   foreign 
hydro-electric  stations  are  tmable  to  offer  such  favourable 
rates   for  electrical  energy.      It  must  not,   however,   be 
presiuned  from  this  fact  that  the  comparison  is  a  true  one. 
As  a  fact,  the  cost  of  fuel  in  these  coimtrics  is  so  high  that 
although  electrical  energy  may  be  offered  at  prices  two  and 
three  times  those  that  obtain  in  Great  Britain,  they  are 
e.vtremely  low  and  favourable  of  acceptance  amongst  the 
induscrics    in    which    the    hydro-electric   stations     give    a 
service.     Many  makers  of  subsidiary  electrical  appliances 
in  this  country  overlook  the  market  abroad  because  they 
believe  that  the  charges  for  domestic  electricity  sui)])ly  are 
on  the  high  side.     Could  they  but  realise  the  amount  of 
business  which  the  American  makers  of  tliese  appliances  are 
able  to  do  in  Canada  and  the  United  States  they  would 
change  their  views  on  the  subject  and  take  steps  to  jjlan 
their  production  for  an  Imperial  ratlier  than  for  a  purely  home 
demand.     We  know  that  British  electrical  appliances  com- 
pare  favourably   with   those   turned   out    by    American 
factories,  and  we  know  that  they  would  be  appreciated  in  the 
colonies  if  an  organised  attempt  were  made  to  ])nt  them 
forward  amongst  the  factors  and  distributors. 
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IMPORTS  AND  EXPORTS  OF  ELECTRICAL 
MANUFACTURES. 

For  the  week  Jubj  I'.t,  1915,  to  July  2i,  1913. 


In  view  of  the  increased  interest  which  is  being  taken  in  the  subject  of 
the  importation  into  and  the  exportation  of  Electrical  Manufactures 
from  the  United  Kingdom,  we  resume  our  weekly  lists.  {See  also  note 
at  foot  of  Exports.) 

IMPORTS. 

Fqlkestone. — France:  Elec  carbons,  6 pkgs. ;  unenumeratej,  6  pkgs. 

Grimsby. — Denmark:  Electrodes.  21  pkgs. 

LrirERPOoL.—5p<i;H.-  Elec.  carbons.  180  pkgs.     U:S.A.:   Unenumerated.  bS  pkgs. 

London. — U.S.A. :  Eiec.  machinery.  £1.869:  elec.  lamps,  £108:  elec.  carbon 
candles,  £364 ;  telephone  materials,  £999 :  lamp  parts,  £520 ;  elec.  wire  and  cable,  £26 : 
unenumerated.  £1,315.  Switzerland:  Unenumerated,  £11/.  Holland:  Elec.  lamps. 
£1.271—10  pkgs.  Sweden:  Elec.  lamp  parts,,£145;  telephone  material,  £88:  un- 
enumerated. £854.  France:  Elec.  carbon  candles, £41 1  ;  lamp  parts,£70:  unenumerated, 
8  pkgs.  Canada:  Telephone  materials.  £125:  unenumerated,  £194.  Denmark:  Tele- 
graph apparatus.  9  pk^. :  telegraph  instruments.  £537.  Jaua:  Telephone  material,  24 
pkgs. 

EXPORTS. 

To  Australasia.— >lttcA/a«i.-  Elec.  machinery.  £119 :  unenumerated.  £15.  Melbourne: 
Elec  machinery.  £34  :  wire  and  cable.  £3.432  :  telegraph  cable.  £1.704  :  unenumerated. 
£1.092.  Sydney:  Elec.  machinery.  £333;  wire  and  cable,  £2,317;  unenumerated, 
£1.239.  Wel'.ington:  Elec.  machinery.  £475 ;  unenumerated,  £1.406.  Brisbane:  Wire 
and  cable.  £2.002  :  unenumerated,  £500.  Dunedin:  Elec.  machinery,  £11;  wire  and 
cable.  £15 ;  unenumerated. £127.  Lyttellon:  Elec.  machinery.  £31 :  unenumerated.  £173. 
Adelaide:  Wire  and  cable.  £127.  Townsville:  Wire  and  cable.  £700.  Christchurch: 
Wire  and  cable.  £231.    Olaso:  Unenumerated,  £134.    /"fr/*.-  Unenumerated,  £232. 

Africa. — Durban:  Wire  and  cable,  £26:  elec. machinery,  £1,029:  unenumerated, 
£1 .497.  Fort  Elizabeth  .•  Wire  and  cable.  £490  :  unenumerated .  £55.  Cepe  Town  .-Elec. 
machinery,  £78;  wire  and  cable,  £137;  unenumerated,  £516.  East  London:  Elec. 
machinery.  £24 :  unenumerated,  £95.  Sierra  Leone:  Unenumerated,  £57.  Mauritius: 
Unenumerated,  £19.  Sekondi:  Wire  and  cable.  £162:  unenumerated,  £18.  Mombasa: 
Unenumerated.  £109. 

Egypt. — Port  Sudan:  Unenumerated,  £127.  Port  Said:  Unenumerated,  £162. 
Alexandria:  Wire  and  cable.  £26;  unenumerated,  £519. 

Russia. — Fetrograd:  Unenumerated.  £49- 

Spain. — Barcelona:  Elec.  machinery.  £130. 

South  and  Central  America. — Buenos  Ayres:  Elec  machinery,  £352:  telegraph 
material.  £221  :  unenumerated,  £4,199.  Rio  de  Janeiro:  Unenumerated,  £642.  Per- 
nambucc:  Unenumerated.  £37.  Barbados:  Unenumerated,  £57.  Funta  Arenas:  Un- 
enumerated. £38.    Peldas:  Elec.  tram  cars.  £4.500. 

Japan. —  Yokohama:  Unenumerated.  £18.318. 

China. — Shanghai:  Elec.  machinery.  £19;  unenu.T.eratei,  £1.343.  Canton:  Un- 
enumerated. £23.    Honkong:  Unenumerated,  £52. 

India.  Ceylon,  Indo-China  and  Straits  Settlements. — Bombay:  Elec.  machinery. 
£1.326:  wire  and  cable,  £1,249;  telegraph  material,  £35 ;  unenumerated,  £880.  Cal- 
cutta:  ^ize  And  C3b\e.  £507  :  elec.  machinery.  £315  :  unenumerated,  £1.829.  Colombo: 
Unenumerated.  £58.  Madras:  Wire  and  cable.  £87  :  unenumerated.  £483.  Singapore: 
Elec.  machinery.  £310;  wire  and  cable.  £110:  unenumerated.  £897.  Karachi:  Un- 
enumerated, £763.  /f/Vjnrfin;.- Unenumerated,  £215.  Rangoon  :  Wire  and  cable,  £224. 
Bankok:  Unenumerated,  £41. 

Canada. — Montreal:   Elec.  machinery.  £139.    Qweia.- Unenumerated,  £13. 

France.— fo<-;5  .•  Elec.  machinery,  £390 :  unenumerated,  £383. 

Norway. — Christiana:  Unenumerated,  £213. 

Malta. — Unenumerated.  £36. 

FOREIGN  GOODS  (duty  paid  and  free). 

Sydney:  Unenumerated.  £19.  Barcelona:  Unenumerated.  £83.  Durban:  Unenu- 
merated, £57.  Karachi:  Unenumerated.  £109.  Madras:  Unenumerated.  £50.  Mel- 
bourne: Unenumerated.  £46.  ^ew  York:  Unenumerated,  £210.  Fetrograd:  Unenu- 
merated, £20.    Wcllir.slon:  Unenumerated.  £70. 

Note. — The  large  numlwr  of  items  in  these  official  returns  under  the 
misleading  heading  "  unenumerated  "  relate  to  what  is  described  as 
''  electrical  goods  "  and  "  electrical  materials." 


LEGAL  INTELLIGENCE. 


Hamilton  v.  Marconi's  Wireless  Telegraph  Co.    Ltd. 

The  hearing  of  thiH  ai^tioii  was  icsumcd  on  Thursday  la.sl  week. 

Mr.  J'liM.oi  K.  K.C'.,  said  that  they  had  had  to  get  certain  letters  from 
the  Admiralty,  and  he  thought  in  the  public  interest  they  should  not  be 
made  public,  lie  saw  that  a  report  of  the  case  was  ai)iK'aring  in  the 
electrical  pajK'rs.  It  was  a  matter  of  some  importance  that  these  things 
hhould  lie  treated  as  conlidential. 

.Mr.  CoKixiN  Hkwabt,  K.C,  agreed. 

The  evidince  wliieli  followed  was  on  points  of  interest  to  the  parlies,  but 
hnil  no  publir  interest. 

-Mr.  t'oi.i.di  K  said  there  was  evidence  that  none  of  the  sthtions  con- 
templated ha'l  been  built.  The  only  way  in  which  it  could  !«•  material 
was  that  it  foil  under  the  branch  of  the  claim  as  to  whether  there  was  a 
sale  effected  within  the  plaintiffb  territory,  and  th'.-  defendants  said  that 
till  period  of  the  agreement  was  not  the  term  of  his  natural  life  but  the 
t*rm  of  three  years.  That  which  came  under  the  agreement  of  July  i:f 
wa;i  not  material  unless  the  Rvferee  came  to  the  conclusion  that  plaintitf 
wa«  entitled  to  som-thing  for  the  rest  of  his  natural  life.  Th;n  the 
qutaition  would  be.  whether  he  was  entitled  to  make  any  claim  in  respect 
of  dnmng'-  for  that  which  had  taken  place  between  the  Marconi  t'ompany 
anil  the  I'ott master-General.  If  he  wa^  entitled  for  his  natural  lite  the 
matter  iiiuld  Ik  gone  into  when  thi:  Keferee  had  made  up  his  iiiinil  upon 
the  pf>int,  and  he  (Mr.  I'olloek)  would  then  have  to  consider  whether  he 
would,  on  behalf  of  the  Marconi  Company,  reopen  that  matter.     He  felt 


thatjthey  were  sitting  as  a  public  coiu-t  where  reports  were  being  made  of 
what  was  taking  place,  and  there  were  matters  which  should  not  be 
brought  into  publicity  at  the  instance  of  a  man  who  had  no  right  to  have 
the  documents  produced. 

ilr.  tioRDON  Hewart  said  his  answer  to  that  was  twofold.  In  the 
first  place  Jlr.  Pollock  had  put  in  a  certain  letter,  and  there  was  an  answer 
to  that  letter.  Having  put  the  letter  in  he  could  not  say  that  the  answer 
to  it  was  not  relevant.  The  letter  without  the  answer  might  be  mis- 
leading. 

The  Referee  :  You  want  more  than  this  one  reply. 

ilr.  CtORdox  Hewart  said  he  wanted  to  see  that  one  reply  before  he 
knew.  In  the  .second  place  Mr.  Pollock  .suggested  that  the  plaintiff's 
claim  in  respect  of  that  document  deixMuled  upon  his  submission  that  the 
eummission  was  for  the  life  of  Jlr.  Hamilton.  There  v,  as  a  contract  made, 
which,  if  it  had  been  |)erforuied  by  the  defendant  company  would  have 
undoubtedly  yielded  a  large  commission  to  Mr.  Hamilton,  Mr.  Hamilton 
said  that  so  far  as  he  was  conoerned  he  did  all  his  part,  and  if  the  matter 
did  not  go  on,  the  fault  was  with  the  Company. 

The  Referee  :  Nothing  has  Ixu-n  done — nothing  has  been  put  up. 
Does  not  the  claim  dejiend  upon  whether  or  not  he  is  entitled  for  life  ? 

Mr.  Gordon  Hewart  said  ho  submitted  that  it  did  not.  becau.sc  Jlr. 
Hamilton  had  done  his  part.  The  second  contract  had  come  to  some- 
thing. 

The  Referee  :  Was  that  within  the  time  of  his  agreement  ? 

Mr.  CioRDOX  Hewabt  :  1  do  not  say  so. 

The  Referee  :  Then  was  it  not  depending  upon  whsther  he  was 
entitled  for  life  ? 

ilr.  Gordon  Hewart  :  1  submit  not  because  Mr.  Hamilton  had  done  his 
part  and  another  contract  was  sul)stituted  from  v.hich  the  company 
derives  considerable  benefit. 

Jlr.  Pollock  suggcsteil  that  if  after  considering  the  matter  the  Referee 
thought  he  ought  to  produce  the  correspondence  he  would  do  so;  they 
might  have  a  further  sitting  in  order  to  discuss  the  matter. 

ilr.  (ioRDON  Hewabt  said  that  Mr.  Pollock's  anxiety  not  to  disclose, 
what  followed  after  the  letter  was  signilieant. 

Mr.  \V.  W.  Rradfield.  the  manager  of  defendant  co.inany.  said  the 
Admiialty  .sent  orders  to  the  company,  and  all  of  them  passed  through  his 
hands.  From  time  to  time  they  oidei-ed  supplies  of  apparatus  to  be  .sent 
to  the  naval  stores  at  different  places,  but  he  had  never  known  the  orders 
to  six'cifv  the  particular  ships  in  which  the  ai>paratus  wa.s  to  be  fitted, 
nor  v.as  it  ]K)ssiblc  for  the  company  to  ascertain  the  place  at  which  the 
apparatus  was  to  be  used.  He  had  no  documents  beyond  those  dis- 
closed in  reference  to  the  battelshi])  "New  Zealand."  With  regard  to 
the  ilalay  States  battleship,  that  sliip  had  not  been  completed,  and  he 
had  no  documents  relating  to  her.  His  company  had  never,  to  his  know- 
ledge, suiiplied  apjiaratus  to  lu'  fitted  in  the  .Australian  batt^lships,  but 
it  was  (luiti-  possible  that  some  of  the  apparatus  s\iii|iliecl  tn  the  .\dmiialty 
had  been  fitted  to  those  ships.  All  orders  pa.s.sed  through  liis  hands  or 
were  brought  to  his  notice  before  they  passed  into  the  company's  books. 
Orders  for  field  sets  for  Australia  came  from  the  War  Office.  In  those 
orders  there  was  an  indication  that  they  would  be  paid  for  by  the  Gom- 
nionwiallh  of  Austiaha.  They  had  not  paid  the  plaintiff  in  resjieet  of 
tliosc.  He  had  never  had  any  cumniunieation  with  the  Admiralty  with 
regard  to  supplying  apparatus  fur  the  .Vustralian  ships. 

A  letter  and  a  reply  which  follov.id  it  from  Mr.  Godfrey  Isaacs  were 
submitted  to  witness,  and  he  was  a^ked  by  Mr.  (iordon  Hewart  v.helhir, 
after  having  read  them,  he  had  any  iloubt  that  the  a))paralus  installed  in 
the  Aiistiaiian  ships  were  apparatus  niaimfaetured  by  th-  Marconi  Co. 
Witness  replied  that  he  should  think  it  very  unlikely  that  any  consider- 
able iHirtion  would  Ik-  mauufacluicd  by  tlie  company  —  I  lie  proportion 
would  lie  very  .small.  Since  llSil!)  nr  I'.IOO  they  had  supplied  partiiular 
portions  of  the  apparatus.  The  cost  of  a  .set  of  apparatus  would  depend 
uiioii  the  size  of  the  installation.  .V  small  one  would  be  friiiu  i;4tMI  t" 
l'.-)CM).  and  for  larger  ships  the  cost  would  go  up  to  and  lieyond  ll.tMKt. 

8iipiiosing  it  were  held  that  Mr.  Hamilton  was  entitled  to  commission 
upon  till-  apparatus  sup|)lied  by  yon  to  the  .\dmiralty.  do  ymi  nut  think 
Miu  could  ascertain  from  your  books  and  ini|Uiries  at  the  .Adniiralty  tie- 
price  of  the  parts  of  apparatus  you  suiiplied  V  -Our  books  would  not  tell 
lis,  and  I  do  not  think  the  .\dmiially  would  give  us  any  iidorinaliou  on  tin 
subject.  .\o  doubt  it  would  be  jiossible  to  lind  what  was  the  total 
amount  of  business  done  with  the  Admiralty  during  the  year,  but  then 
were  no  r<-cords  of  the  names  of  the  ships,  lie  had  a  conversation  with 
Mr.  Hamilton  licfoie  he  went  to  Australia  an  to  calling  upon  certain 
shipiiing  agents  in  I^ondon.  and  he  understood  that  he  was  already  in 
touch  with  the  shipping  hou.ses  in  .\ustralia,  but  he  (Mr,  Hamilton)  was 
not  largely  int<>rested  in  rising  the  subsidy  from  t200  to  .i;2,'>(l  per  annum, 

Mr.  Pollock  said  that  was  the  def<  iidants'  ciusc. 

The  Keferee  then  read  certain  letters  handed  in.  and  said  he  was  of 
opinion  that  he  ought  not  to  call  hiraiiy  further  di.sciivery. 

ilr.  Pollock,  in  summing  up  defendants'  ea.se,  said  the  dismissal  took 
place  on  .Ian.  13.  I!»I3,  and'the  contract  of  May,  1910,  between  plaintiff 
and  defendant  company  ran  for  the  definite  period  of  three  years,  and  so 
would  have  continued  until  ilay,  HU:!.  The  agreement  was.  according 
to  the  verdict  of  the  jtiry,  improi>i-rly  broken  by  defendants  in  .lanuary. 
l!ll;i,  and  they  were  asked  by  the  judge  to  give  tlamages  in  respect  of  the 
pecuniary  profit  which  ilr.  llamilton  would  have  receivi'd  if  he  had  not 
been  improperly  dismissed,  and  tliev  gave  him  in  respect  of  the  first 
period  11640.  There  was  evidence  before  the  jury,  and  it  was  admitted 
that  in  respect  of  that  period  there  was  certainly  a  sum  of  CI 40  payable 
to  him,  but  by  iva.son  of  an  order  that  had  Ijccn  made  and  an  agreement 
ln'tweeii  Sir  Kdward  Carson  and  Mr.  iJuke,  it  was  contemnlated  that 
there  would  have  to  be  a  further  inquiry  as  to  damages.     Therefore,  it 
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was  knowii  to  the  jury  and  all  persons  at  the  trial  that  at  the  time  £140 
was  put  forward  it  might  not  be  the  full  sum  which  would  be  payable  in 
respect  of  the  broken  period.  It  was  fair  to  say  that  no  jury  could  have 
at  that  time  believed  or  supposed  that  there  was  finality  in  the  £140.  Mr. 
.Justice  Avory  at  the  time  directed  the  jury  that  the  plaintiff  was  entitled 
to  damages  for  loss  sustained  by  breach  of  the  agreement  and  for  the 
pecuniary  benefit  which  he  might  have  derived  from  the  agreement,  and 
further  that  lie  was  entitled  to  such  sums  as  they  tliouglit  he  might  have 
earned  up  to  5Iay.  1913.  The  jury  estimated  that  at  an  additional  £300, 
and  he  submitted  that  that  closed  the  matter  in  res)>POt  of  the  period  from 
.January  to  May.  Plaintiff  could  not  )»  gi\en  any  furtlier  sum  unless  it 
could  be  shown  that  the  Ijusine-ss  done  during  thai  period  overtopped  that 
amount.  The  iiii|uiry  had.  on  the  contrary,  shown  that  he  was  not 
really  entitled  to  llie  £;i(X).  The  award  represented  a  conchided  matter, 
and  in  adilition  to  t  hat  he  had  got  the  sum  ol  £700  in  rcs])ecl  of  the  value 
of  the  chance  thai  the  agreement  should  have  continued  for  another  three 
yearsdownto  lOKi.  The  value  of  that  chance  had  liecii  ineas\ned  bythe 
jury.  He  asked  the  Court  to  find  that  over  the  two  peiiods  the  |)laintiff 
had  Iieen  conii>ensated,  and  that  for  the  further  three  years  he  had  also 
Ixen  compensated  by  the  sum  awarded  by  the  jury,  ami  if  the  plaintiff 
asked  for  commission  on  sales  effected  between  the  periods  of  .January 
and  May.  1313.  he  was  asking  to  be  paid  his  commission  twice  over.  The 
agreement  was  determined  liy  a  jieriod  of  tliree  years  and  the  plaintiff 
was  to  Ije  paid  .5  j)cr  cent,  on  the  gross  value  of  the  sales  in  return  for 
services  rendered  and  his  giving  exclusive  attention  to  the  business  of  the 
company.  Therefore,  the  agieement  could  not  be  for  the  period  of  liis 
natvu'al  life.  He  was  only  entitled  to  Ije  paid  for  the  iieriod  tluring  which 
the  agreement  was  running.  The  claim  in  relation  to  the  high  power 
stations,  or  the  Imperial  wireless  exchange  (said  counsel),  rather  startled 
him.  because,  when  he  looked  at  the  agreement  itself,  it  appeared  he  was 
to  be  jiaidon  the  sales  effected  by  the  company  and  when  such  payments 
became  due  and  payable,  and  when  the  amounts  were  received  by 
the  eimipany.  The  fact  was  that  no  money  had  been  received  in 
resjiect  of  those  stations.  The  plaintiff  then  said  he  was  entitled 
to  be  jiaid  because,  if  the  contract  had  not  Iwen  abandoned,  there 
would  ha\e  been  a  prospect  of  his  being  paid.  What  they  had  done, 
said  the  plaintiff,  was  to  ])revent  the  receiving  of  the  money,  and  so  de- 
prive him  of  his  commission.  Jt  was  impossible,  however,  to  say  that 
there  was  any  sale  effected  on  anytliing  which  came  within  the  agree- 
ment. The  agreement  had  to  be  ratified  by  the  House  of  Commons.  I)y 
the  Governments  of  Egypt.  South  Africa  and  India,  so  it  could  not  be 
said  to  have  Ix'en  an  agreement  which  would  nece.ssarily  go  through.  It 
was  impossible  for  an  agent  to  charge  his  principals  with  a  breach  of 
agreement  if  they  found  it  neees.sary  to  withdraw  an  order  to  get  better 
terms.  It  was  estimated  that  the  contract  would  have  ))rodueed  royalties 
to  the  amount  of  something  between  £4,000  and  £3*1.000  a  year,  but  there 
was  ho  proof  of  that  and  no  actual  damages  bad  been  ])roved.  As  to  the 
claim  in  relation  to  tlie  sale  of  the  Amalgamated  Wireless  Australa.«ian 
(Ltd.),  he  said  that  it  was  a  claim  prompted  by  an  over-sanguine  spirit, 
which  did  not  really  know  what  the  true  facts  were.  There  was  a 
rivalry  existing  )>etween  the  Berlin  Co.  and  the  .Marconi  Co.,  and  the 
German  Co.  worked  in  .Australia  through  the  Australian  Wireless  Co. 
The  rivalry  became  acute,  and  it  was  determined  to  try  to  put  an  end  to 
it.  The  agreement  of  March  fi.  1913.  was  accordingly  entered  into,  an 
agreement  which  contemplated  taking  over  the  (iernian  Co.  and  the 
Australian  Co.  by  a  new  company  to  l)e  formed.  The  intention  was  to 
take  over  the  business  as  from  (letober,  1012.  which  was  after  the  agree- 
ment of  the  plalnlilT  had  la))si'd.  That  sale  to  the  Amalgamated  ('o.  wa« 
not  a  Side  which  was  coiilemplated  by  the  plaini ill's  agreement.  As  to 
the  shi|)ping  contracts  with  (he  British  India  and  Shaw  Saville  line.s.  he 
contend<'d  thai  the  plaintiff  had  no  claim  which  could  lie  substantiated. 

Mr.  Gordon  Hewart.  K.C..  in  summing  up  the  whole  case  for  plaintiff, 
repudiated  the  suggestion  that  the  jilainlilV  was  seeking  to  recover 
damages  to  v. Inch  he  was  not  entitled.  In  estinuiting  the  position  of  the 
Xilaintiff  in  the  matter  it  was  im|)ortanl  to  sic  what  tin-  develojiitienl  of 
the  ca.se  had  Ih^cu.  The  plaintiff  was  wrongfully  dismissal  from  his 
posil  ioM  as  agent  and  in  res|)eet  of  (  hat  dismissal  lie  claimid  claniagcs.  aiul 
in  .addilion  certain  sums  to  which  he  biliivcd  himsilf  intillid  under  his 
a;;rii-miiit  as  money  earned.  I{u(  the  books  anil  documenis  wiri'  in  I  he 
possession  of  his  einployi  IS.  He  had  no  access  to  I  hem.  and  when  he 
lairie  to  close  (|Uarl<TS  he  was  bound  to  a  certain  extent  to  go  upon  such 
information  as  he  had  which  in  many  res(>ects  was  necessarily  iiuiH'rfeet. 
<  )n  S<-pt.  1.  1013,  he  issued  his  writ,  and  certain  interlocutory  proceedings 
look  jilace.  On  March  2(i,  1!)I4,  there  was  made,  at  the  instigation  of 
defendants,  an  order  which  reserved  all  questions  of  account  and  post- 
poned discovery  of  documents  so  far  as  they  related  to  the  (Hie.Htion  of 
acconnlK.  Ace<irflingly.  it  was  wilh  an  iin|«Tfce(  stat<-  of  iiiforination 
that  .Mr.  HamiKon  approached  I  he  trial  of  the  ac(i<ni.  The  position 
l-ik<-ii  lip  by  defendants  was  that  they  did  not  owe  plaint  ill  a  single  |)enny. 
but  when  they  delivered  their  defence  they  admitted  owing  him  £117. 
Then.  tov.-ards  the  end  of  the  long  trial,  a  certain  document  was  dealt 
with  in  what  he  could  not  help  thinking  was  an  unsatisfactory  fajthinn. 
I'pon  tHat  document,  which  was  not  handed  to  the  jury,  the  defendants 
admitted  that  they  owed  Mr.  Hamilton  a  further  £i40.  bringing  the 
total  up  to  £2.")7.  Then  came  the  verdict  of  the  jury,  ami  the  reference 
upon  the  (|iicstion  of  account.  Thin  again,  at  a  late  staL"-  of  the  pro- 
ceedings, (ichndants  admitted  they  owed  another  sum  of  £432  odd  :  so 
that  up  to  that  point — the  la.st  stage  of  the  proceedings — it  was  admitted 
that  the  company  owed  .Mr.  Hamdton  £689.  and  in  the  cour.xe  of  the  pre- 
sent iiKpiiry  it  appeared  that  thiy  owol  him  a  furtlur  sum  of  £30  in  re- 
s(>ect  of  a  steamship.  I'nder  tlie.'-e  circumstances  it  did  not  come  with  a 
very  good  grace  from  defendants  to  speak  of  plaintiff  approaching  the 


ciuestion  of  damages  in  too  sangtune  a  mood,  or  that  he  was  asking  for 
damages  which  existed  only  in  his  imagination.  As  to  the  claim  for 
commission  on  the  three  Australian  destroyers  under  the  agreement  of 
May  19,  1910.  if  the  defendants  were  liable  it  was  not  denied  that  the 
amount  of  their  liability  would  be  £103.  15s.  But  it  was  said  on  behalf 
of  the  defendants  that  they  were  not  liable  at  all.  Then,  as  to  the  field 
sets,  it  was  common  ground  that  if  defendants  v.-ere  liable  in  the  case  of 
the  sales  of  .Ian.  25.  1913,  they  were  liable  to  pay  £120,  and  the  conten- 
tion he  had  to  meet  was  the  contention  as  to  the  broken  period  between 
the  time  plaintiff  was  dismissed  and  the  time  his  agreement  for  three 
vears  was  to  come  to  an  end.  They  knew  from  ilr.  Cappalare  that  it 
was  impossible  to  state  as  a  fact  that  the  sum  mentioned  of  £140.  and  no 
more,  was  what  was  due  to  the  plaintiff  in  respect  of  this  broken  period. 
That  figure  was  before  the  jury  at  the  time,  and  was  no  doubt  taken  into 
account  by  them.  The  question  of  what  was  really  the  total  due  to  the 
plaintiff  w"as  never  before  the  jury.  On  the  question  of  royalties,  counsel 
said,  the  facts  were  not  in  dispute.  He  did  not  care  whether  it  was  called 
"royalty"  or  anything  else,  but  submitted  that  there  was  acdually  a 
sale  to  the  Government  of  the  right  to  use  the  apparatus  if  not  a  sale  of  the 
apparatus  itself.  The  Australian  ships  were  installed  before  Jan.  9.  1913. 
and  he  submitted  that  the  royalties  were  part  of  the  price.  The  plaintiff 
undoubtedly  did  much  work  in  connection  with  the  Australian  business, 
and  that  high-power  stations  were  part  of  the  work  w<is  not  disputed. 
It  was.  therefore,  important  to  realise  what  services  plaintiff"  had  ren- 
dered. The  evidence  was  that  in  1910  he  went  to  South  Africa  and  .Aus- 
tralia, and  put  the  question  of  the  wireless  chain  before  the  authorities, 
and  had  otherwise  taken  an  important  part  in  connection  with  it.  When 
the  contract  was  made  between  the  Marconi  Co.  and  the  British  (Jovern- 
ment  the  Pretoria  and  Singapore  stations  were  included,  and  v.-ere  to  cost 
£t}0,000  each.  They  v.cre  expected  to  yield  royalties  of  from  £5,000  to 
£30.000  a  year.  The  plaintiff's  submission  was  t  hat  he,  act  ing  as  agent  on 
behalf  of  the  principals,  had  done  his  i>art  fully  in  the  matter  and  had  suc- 
ceeded. The  contract  was  made  and  in  Feb.,  1913.  it  wa;>  rei)udiated  by 
the  defendants  themselves,  after  which  they  made  another  contract  in 
July,  1913,  which  was  more  beneficial  to  them.  They  repudiated  the  fiirst 
contract  of  their  own  choice.  The  claim  against  the  principals  was, 
therefore,  a  gootl  one.  Tlu  y  ronld  not  after  repudiation  say,  as  against 
their  agent,  that  they  had  u,\:  i  t.,  ,  n..!  the  money.  The  contract  was 
entered  into  between  the  drti  inl.uii-  ,iiid  the  War  Dffiee.  and  by  an  act 
of  the  defendants  was  afterwards  abandoned  for  reasons  based  upon  self- 
interest.  He  submitted  that  under  those  circumstances  the  plaintiff  was 
entitled  to  the  commission  which  he  would  have  received  had  the  con- 
tract been  carried  out. 

The  Referee  :  Had  he  gone  so  far  that  they  were  certain  to  get  the 
money.  They  had  a  contract  which  was  subject  to  the  ajiproval  of  the 
House  of  Commons  and  the  contract  was  not  completed  until  it  had  been 
approved. 

Mr.  (jordos  Hewart  said  it  could  bo  no  part  of  the  plaintiff's  duty  to 
secure  the  approval  of  the  House  of  Commons.  It  was  the  act  of  defen- 
dants, and  by  their  own  resolution  that  the  House  of  Commons  was  never 
asked  to  approve  the  contract.  There  was  no  provision  in  the  contract 
for  the  withdrawal,  nor  was  there  any  time  limit  during  which  the  ap- 
proval of  the  House  of  ( 'ommons  might  be  sought .  Before  they  had  even 
sought  approval  the  defendants  repudiated  the  contract,  and.  therefore, 
the  plaintiff  was  in  the  same  ])osition  as  if  they  had  received  the  money. 
As  to  the  claim  to  the  British  India.  Bmina  and  Malay  States  stations, 
counsel  said  the  eontrai-t  was  that  in  consideration  of  |ilaintiff  devoting 
his  whole  services  to  the  company  he  woidd  receive  commission  on  all 
.sales  effected  within  the  territory  mentioned,  the  "all,"  he  ctmtended, 
covei-ed  any  limitation  as  to  time. 

The  Referee  :  The  agieement  says  that  he  shall  give  the  whole  of  his 
.services  exclusively,  and  that  points  to  the  fact  that  it  was  intended  to 
limit  it  to  such  time  as  he  remained  giving  his  services,  and  that  was  for  a 
))eriod  of  three  or  six  years. 

Mr.  fiounox  Hkw.ujt  said  what  was  contemplated  at  the  time  the 
agreement  was  made  was  that  the  Marconi  Co.  was  to  absorb  the  Pacific 
Radio  Telegraph  Co.  (Ltd.).  when  plaintiff  would  be  offered  the  post  of 
managing  director.  What  wa-s  intended  was  that  .Mr.  Hamilton  should 
be  their  ))ermaiient  representative  and  that  he  should  always  receive  his 
commission.  In  arriving  at  a  decision  the  Hefercc  wouhl  have  to  con- 
sider the  agreement  as  a  whole. 

The  Official  Referee  reserved  judgment. 


Consulting  Engineers'  Fees. 

Judgment  was  given  last  week  in  theCoiirt  of  Sessi(vn.  Kdinburgh,  in 
an  action  bnuight  by  Mr.  T.  C.  Kiiltoii,  eonsulling  engineer,  agaiii.st 
Govaii  District  Boa  id  of  Control  for  £210.  14s.  Sd.  in  respect  of  pro- 
fejisioiial  .services  rendered.  Puisuier  was  appointed  eonsnUing  engineer 
in  connection  with  electrical  installation  work  at  Hawkhcad  .\sylum  at  a 
foe  of  f  15.>.  The  work  was  completed  for  a  les'  sum  than  the  contract 
amount.  Pursuer  had  been  paid  the  £I.").5,  and  the  sum  for  which  he  now 
sued  was  alleged  to  be  due  for  extra  work  for  which  he  was  entitled  to 
special  remuneration.  DefeiidiTS  pleaded  that  the  pursuer,  not  having 
peiformcd  any  duties  for  thorn  except  those  of  consulting  engineer  under 
his  contract,  was  not  eiilitltKl  to  make  any  additional  charg(\  They 
admitted  that  pursuer  had  taken  a  good  deal  of  trouble  in  connection 
with  the  Clyde  \'alley  Co.  agreement,  and  to  cover  that  they  tendered 
him  £40. 

The  l.^ird  Ordinary  granted  decree  for  £40.  with  expenses  to  piirsiKM- 
to  the  date  of  tender,  March  U,  lOI.";.  Defenders  were  found  entitled  to 
expenses  since  that  date. 
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PARLIAMENTARY  INTELLIGENCE. 


Price  of  Coal  (Limitation)  Bill. — In  the  House  of  Commons  on 
Tuesday  Mr.  Runciman  moved  to  insert  prorisions  at  the  end  of  Clause  4 
that  where  any  contract  has  been  made  on  or  after  April  1.  1915.  and 
before  the  commencement  of  the  Act,  for  the  sale  of  coal  by  the  owner 
thereof  at  the  pit's  mouth,  coal  delivered  under  that  contract  after  the 
expiration  of  the  period  fi.xed  under  the  provision,  and  shown  to  be 
excepted  coal  within  the  meaning  of  this  provision,  shall,  if  the  other 
party  to  the  contract  within  two  months  after  the  commencement  of  this 
Act  gives  notice  in  writing  to  that  effect  to  the  owner  of  the  coal  at  the 
pit's  mouth,  be  deemed  for  the  purposes  of  this  Act  to  be  sold  at  the  time 
of  the  delivery  thereof  ;  if  in  consequence  of  this  provision  the  price  to  be 
paid  by  any  jierson  to  whom  coal  is  delivered  is  reduced  by  any  amount, 
the  price  to  be  paid  by  any  person  to  whom  the  coal  is  delivered  in 
pursuance  of  any  subsidiary  contract  shall  be  reduced  by  an  equivalent 
amount.  Excepted  coal  means  coal  supplied  for  domestic  or  household 
purposes  to  anj-  person  and  coal  supplied  for  any  purpose  to  any  local 
authority,  or  to  any  undertakers  supplying  gas.  water,  or  electricity  in  anv 
locality  in  pursuance  of  authority  given  by  an  Act  of  Parliament,  or  an 
Order  confirmed  by.  or  having  the  effect  of,  an  Act  ;  the  period  fixed 
under  this  provision  shall  be  three  months  after  the  commencement  of 
the  Act,  but  the  owner  of  the  coal  at  the  pit's  mouth  may  auply  to  the 
Board  of  Trade  for  .an  extension  of  that  period  and  the  Board  of  Trade 
may  extend  the  jjeriod  for  such  time  as  they  think  just. 

An  amendment  proposed  by  Jlr.  llackinder,  giving  any  purchaser 
under  a  subsidiary  contract  the  same  right  to  give  notice  to  the  owners 
of  coal  at  the  pit's  mouth  as  the  person  who  had  made  the  original 
contract,  together  with  provision  for  communicating  to  the  purchaser  the 
name  of  the  person  from  whom  the  coal  was  bought,  was  accepted  and  the 
clause,  as  amended,  was  added  to  the  Bill,  which  was  read  a  third  time. 


BUSINESS  NOTICES. 

Kob(.  l{((lm;in  rnd  Hi  rbt.  A.  Btiiemtr,  ikc'.ricd  engineers  i,n<I 
ccnlractcrs,  12,  Union-slr<  et,  Xcwton  Abbot,  and  32,  Torvvood- 
Kircet,  Torqu;-.y,  have  diKSolvcd  pr-rlncT.ship.  Debts  by  Mr. 
i'(  sicnier.  who  continues  the  business. 

Plant  'Wanted. — The  Xorthampton  Elcclric  Liglit  &  Power  Co., 
Bridge-slrcct,  .Vorthampton,  want  for  immcdia'.e  delivery  a  500  kv.-. 
1o  750  kw.  tl.ue-ih.-.se  turbo-genera'. or,  50  cycles,  0,600  voLs 
through  step  up  transformer. 

Plant  for  Sale. — Two  horizontal  Coniisli  boilers  at  Vicloria  Park 
Hospit:  1  are  advertise  el  for  cale. 

Tcr.c'crs  are  invited  for  the  purchase  and  removal  frcini  the  Hea.i 
Pojt  Office,  Manchester,  of  certain  plant  and  machinery  which  is  no 
longer  required.  Specificalior.s  and  forma  of  terder  from  the  Con- 
troller cf  Storeo,  Accounfii  Section,  Studd-strcet  Depot,  London.  .\. 
Tene^crf,  by  10  a.m.  Aug.  11,     See  alxo  nn  fulv?r:if!cmcnl. 


1  ELECTRICITY  SUPPLY. 

EXTENSIONS. 

Eirminghsrc.  In  lt.(  ir  n|.orl  (.um  n.ed  u>  ihe  (  ui.iuil  on  Tui.-day 
Ihc  Finance  Comrailtec  sta'.cd  that  they  have  ase.ertaincd  from  the 
Eevcral  committees  what  loans  are  required  during  the  current  year 
which  would  fall  within  the  limit.s  imposed  by  the  central  authorities 
and  a;  a  result  an  application  was  niaele  to  borrow  £;i!Ji).844,  iriehiding 
i25;j,414  for  the  eleelric  supply  deiarlment  and  i;7(),(i52  for  (he 
I  ramwayf. 

In  the  ca«e  of  electricity  undertaking,  the  expenditure  was  absolutely 
necessary  m  consequence  of  the  large  demand  recently  maele  upon  the 
<  e].artmeiit  for  electric  current,  chieHy  by  mnnufaeturefs  of  war  material. 
I  he  sum  asked  for  in  connection  with  the  tramways  undertaking  includes 
balanceH  of  various  accounts  for  construction  work  which  is  in  progress 
I  he  sanction  of  the  Treasury  was  given  to  these  nijpllcalions.  The  com- 
mittee  hod  called  the  attention  of  the  Trea.sury  to  Ihc^  fact  that  the  follow- 
ing works  for  which  they  had  Parliamentary  or  departmental  sanction 
had  Ixeti  deferrcel  :    Electric  lighting  undertaking,  £255,607  ;   tramways. 

Bury  (Lanes.)— The  Corporation  arc  recommcr.ded   by  the  I'.je.  - 
Irici.y  Conimitlco  lo  apply  for  sanction  lo  boirow  ilSm  for  i  h  ( 
Iricity  works  extciiKionr, 

Coventry.- At  'IuBd;iyi)  mcoling  the  CJourcil  dccid  d  that 
i.nrjeei  to  certain  miuurnrccn  from  the  MirisUy  of  iMuritio  i' 
lirthcr  <xlrr,,JorM  of  the  electricity  undcrlakirg  be  carried  out  .■ 
nn  'Mtimated  co.l  of  £1)1.417.   lOi. 

ti'lnrir" T"'  '"■■■  '.'"•"■■'/"•»''')  •""«  "'porKd  (hat  fiirth<.r  large  appli.,.. 
••"  n-teMcil  fr„i„  iirms  eiigngid  upon  11,,.  mannfi.rlnie  (,f 


munitions  for  additional  supply  of  power,  and  that,  in  order  to  accede  to 
the  applications,  it  is  necessary  for  further  extensions  to  be  undertaken 
without  delay. 

On  Thursday  last  the  Town  Clerk  informed  the  Electric  Light  Com- 
mittee that  he  had  written  tothe  Minister  of  Munitions  with  regard  tothe 
possibility  of  the  money  being  difficult  to  obtain  except  upon  unfavourable 
terms,  anel  asking,  as  to  a  Government  guarante>e  against  loss  on  capital 
account  in  the  event  of  a  cessation  of  the  additional  demand  for  power. 
He  had  received  no  definite  reply,  but  had  received  a  telegram  stating 
that  the  committee's  inquiry  was  receiving  careful  consideration. 

The  Manager  has  been  authorised  to  obtain  provisional  tenders  for  the 
plant  leeiuired. 

Edinburgh. — The  estimated  amount  of  capital  expenditure  by  the 
Cjrporation  electricity  department  for  the  year  ended  May  16,  191C, 
is  £37.000,  including  the  cost  of  a  new  power  station  at  Portobello. 

Mexborough, — An  inquiry  is  to  be  held  into  the  application  of  the 
Council  for  a  loan  of  £4,000  for  electricity  works  extensions. 

SENERAL 

Eispham. — The  Council  have  granted  an  increase  of  £20  a  year  in 
the  salary  of  their  electrical  engineer,  Mr.  S.  J.  Hollinrake. 

Eradford. — The  city  electrical  engineer,  Mr,  T.  Roles,  is  preparing 
a  report  on  the  question  of  sinking  wells  to  obtain  water  for  the 

Valley-road  generating  station. 

Buckhurst  Hill  (Essex). — Mr.  Sydney  Morse  has  given  notice ,  en 
behalf  of  a  cempany,  of  intention  to  apply  for  a  provisional  electric 
lighting  order  for  this  district. 

Coniston. — The  directors  of  the  Coniston  &  District  Electric  Supply 
Co.  have  recently  acceptcel  tenders  for  the  supply  and  erection  of 
electric  generating  plant,  laying  of  cables,  &c. '  Water  turbine  plant 
will  be  employed. 

Increased  Charges  for  Current, — Ilford  Electricity  and  Lighting 
Committee  hat^  elecieUel  to  increase  the  charges  for  electricity  supply 
by  121  per  cent.,  and  to  continue  Ih:'  present  discount  of  5  per  cent, 
for  prompt  payment. 

Hiiddtrsfield  Electricity  Committee  have  also  decided  upon  an  all- 
round  12.V  per  cent,  increase. 

Bath  Electricity  Committee  arc  making  a  10  per  cent,  increase. 

Worksop  Council  are  increasing  their  charges  by  Jd.  per  unit  for 
lighting  and  Jd.  for  power. 

Leicester  Corporation  are  recommended  by  the  Electricity  &  Tram- 
ways Committee  to  increase  the  charges  for  current  for  lighting  by  Jd. 
per  unit,  and  for  power  by  20  per  cent. 

Cliislehurst  Electric  Supply  Co.  have  given  notice  that  their  charges 
for  current  are  increased  by  10  per  cent,  as  from  the  end  of  the  Juno 
quarter. 

Southampton  Electricity  Committee  recommend  that  the  charge  per 
unit  to  private  consumers  for  lighting  up  to  .W  units  per  quarter  be 
iiK  iias<il  from  3d.  to  3iel.,  for  business  premises  from  3el.  to  3id.,  the 
bai  k  lighting  to  remain  at  2Jd.  ;  that  certain  specified  large  consumers 
havi'  their  charge  increased  by  [d.  jjer  unit,  that  all  charges  for  suppUe<l 
other  than  heating  and  cooking,  outside  the  borough  be  increa.sinl  to  3.U1. 
jier  unit;  that  the  charge  for  heating  and  cooldng  units  be  increased 
fiuin  ^(1.  to  \A. 

Leicester. —On  Thursday  hot  (be  mcinbirs  of  the  Corporation 
in.spictid  the  buildings  anel  [:l;i:it  at  the  new  Lcro  power  station  and 
t  he  1  ramway  car  elepot. 

The  power  station  is  equii)ped  with  three  1,000  H.r.  and  one  2,000  n.r. 
sets,  consisting  of  slow-speed  reci|)rocating  engines  with  generators  pro- 
ducing direct  current  at  550  volts,  a'l,.^©  H.v.  motor-alternator  taking 
2,000-volt  single-phase  current  from  the  Aylestone  station,  and  con- 
verting it  to  ■'550  volts  d.c.  two  turbine  sets  of  (i.OtK)  ii.r.  each  generating 
three-phase  current  at  ti.CiOO  volts  (which  is  converted  by  rotary  con- 
verters to  d.c.  550  volts),  and  a  1.500  ir.r.  turbine  driven  by  the  exhaust 
steam  from  one  of  the  reciprocating  engines  anel  a  small  ]X'reenta,ge  of 
live  steam  from  the  boilers.  In  the  old  boilerhouse  there  are  eight 
Lancashire  boilers,  with  nicclianieal  stokers,  and  two  new  water. tube 
boilers  capable  of  eva\)oraling  2,500  lb.  (if  water  ]H'r  hour.  The  tramear 
body  sho])  is  3(i2  ft.  long  by  43  ft.  wide,  and  the  paint  shop  2ittift.  by 
43  ft.  The  machine  tools  in  the  car-body  shop  arc  licit  driven  by  motors 
in  the  basement. 

After  the  iiis|x'ction  Akl.  I'llnt,  chairman  of  the  Tramways  and  Klec- 
tricity  Commit te'cente-rtained  the  visitors  at  tea.  and  .saiel  the  extensions 
had  cost  £(!8.000.  The  buildings  weiv  designed  by  the  borough  engin- 
eer. .Mr.  R.  (!.  Mawbev,  and  thi'  erection  of  the  plant  was  supervisee!  by 
Ihe  engineer  and  manager.  .Mr.  T.  I{.  Smith.     The  present  capacity  of  the 

Uro  station  was  20.0IK)  n.e imjiared  with  3.0(M)  ii.r.  in  1005,  and  the 

Icital  capacity  of  the  TiCro  and  Aylestone  stations  was  2S,SO0  II. I'.  The 
gross  revenue  of  the  electricity  linderlaking  for  li»14  was  £81,810,  and 
the  net  profit  £n,.'i4n.  The  miinlxT  of  employees  of  the  department  who 
had  joim-il  H..M.  forces  wn.s  377. 

Several  members  |iraised  Aid,  Klint's  ability  as  chairman  of  the  com- 
tnitlei-,  and  a  vote  of  thanks  to  him  and  the  other  memliera  of  the  com- 
iriittee  was  passed. 

Redditch.  On  Tuiv-^day  Ihe  Council  considered  ;;  report  iiv  the 
l';iee  ric   Supply   ('oinmiMee.   which   .sta'dl   that    Ihi'   mr.niiger  (Mi- 
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R.  X.  Mayne)  had  made  p.n  applica'.ion  for  ;;  i  iinTc-.se  of  £150  a  year 
in  his  salr.ry. 

The  Committee  recommended  the  Council  not  to  grant  the  increase, 
bnt  a  member  moved  that  tlie  part  of  the  report  referring  to  Mr.Mayne's 
salary  be  referred  back  to  tlie  committee,  and  that  >Ii-.  Mayne  be  urged, 
in  view  of  the  critical  nature  of  the  circumstances,  to  defer  his  appli- 
cation until  the  completion  of  the  reconstruction  scheme,  when  it  would 
be  favourable  considered. 

On  a  vote  the  amendment  was  lost  and  the  report  adopted. 

London  Linking-up  Scheme. — In  connection  with  the  proposal  to 
link  up  thr  (kc; ricity  undertaking!;  of  Ba'tt  r;;rr,.  Fulham  and  Ham- 
mersmith, tho  Ba'tersca  Electricity  Coinmitlco  reoort  — 

That  so  far  as  can  be  ascertained,  no  difficulty  wi"  be  experienced  in 
obtaining  approval  to  the  scheme,  but,  in  view  of  the  Treasury  require- 
ments as  to  capital  expenditure,  it  would  appear  that  sanction  will  only 
be  given,  at  the  present  time,  to  the  borrowing  of  an  amount  sufficient  to 
connect  the  Battcrsca  and  Fulham  undertaldngs.  In  that  case,  the 
connection  with  Hammersmith  would  have  to  be  postponed  until  the 
Treasury  are  prepared  to  sanction  the  additional  expenditure. 

It  is  suggested  tl\at  the  three  Councils  should  enter  into  an  agreement, 
and  also 'a  supplemental  agreement,  which  would  modify  the  terms  of  the 
principal  agreement  so  far  as  may  be  necessary  until  Hammersmith  join 
up. 

Tenders  have  been  obtained  by  Fulham  Council  for  carrying  out  the 
work  of  linking  up  the  Battcrsca  and  Fulham  undertakings. 

Market  Weighton. — Pceklington  Rural  Council  have  decided  to 
adhere  to  their  proviso  tha':  the  contractor  who  is  promoting  an 
clcclric  supply  ceheme  for  Market  AVeighton  muct  have  a  subscribed 
capital  of  £1,000  before  commencing  the  work  cf  equipping  the 
station. 

St.  Paneras  (London). — The  Finance  &  EIcc:ricily  CommiUceii' 
recommendations  regarding  the  postponement  of  the  work  of  in- 
stalling two  cf  the  four  boilers  on  order  for  King's-rcad  sia'.ion  have 
been  .adopted  by  the  Council. 
Stoke-cn-Trent. — The  Electricity  Committee  recen  ly  reeolved  : — 
That  this  committee  cannot  recommend  any  particular  firm  of  con- 
tractors, and  that  it  be  an  instruction  to  the  engineer  that  when  informa- 
tion respecting  v/iring  contractors  is  asked  for  by  consumers  a  list  giving 
all  the  contractors  in  the  district  be  supplied. 

Street  (Somerset). — Messrs.  Christy  Bros.  &  Co.  have  notified  the 
Council  that  electricity  supply  will  be  available  by  Aug.  10. 

Wanstead. — The  County  of  London  Electric  Supply  Co.  and  the 
Prri;.:id'  r  Synd.  have  notified  the  Council  of  their  intention  to  apply 
for  provisional  dec.rio  lighting  orders. 

WirraL — Mcesn-.  John:;on  &  Phillips  are  applying  for  a  provisional 
elecir'c  lighting  crd'.r. 

Wcrkscp. — The  Councn  have  decided  to  inercasc  their  charges  for 
(lre;rio  energy  by  Jd.  per  unit  for  lighting  and  jd.  for  power. 

York. — In  sanctioning  the  borrowing  by  the  Corporation  of 
£15,i;3()  for  the  dec  riciiy  department,  the  L.G.  Boarel  write  that 
ihcy  h:/,e>  decided,  though  not  without  much  hesitation,  to  sanction 
Icaa'!  in  respect  cf  the  expenditure  alreaely  incurred,  or  to  which  the 
Town  Council  arc  coinmiiteel.  ,,The  Board  view  with  great  elissatis- 
f action  the  incurring  of  expenditure  in  anticipation  of  sanction.  It 
ttill  not  be  possible  for  the  Board  to  be  satisfied  with  repea  ing  their 
wa-rning  in  any  similar  ca-^c  in  future." 

LIGHTING.  POWER  &  HEATING  NOTES. 

Restricted  Street  Lighting.  Uedaiming  l,i<.'htuiu  (  ommiltee  re- 
commend th"  Council  to  approve  an  olfer  made  on  their  behalf  to  the 
Urb".n  El(  c.  ric  Sup|ily  ( 'o.  to  .share  to  some  extent  t  he  loss  suciaincd 
by  1  he  coinp.'.ny  liy  the  non-lighting  of  the  street  lamps. 

School  Lighting.— In  Oct.,  19i:i,  the  London  Education  Com- 
mittee accei)t<el  ihe  lender  of  Arthur  Newman  (Ltd.)  at  £4(->0  for 
electric  light  wiring  anel  fitting  at  Middle-row  school,  Kensington. 
The  first  section  of  the  ;  cliool  ha-j  been  rebuilt  r.nd  wired  and 
the  rebuilding  of  the  second  section  is  proceeding,  but  the  Com- 
mittee r,re  informed  by  Newman  &  Co.  that  they  have  purchaicel  the 
buinc.s.sH  of  Arthur  Newman  ( Ltd.  ),r,n(l  they  aik  for  :i3  ^porcen'.ou 
the  contract  price.  The  Committee  favour  the  comiiletion  of  the 
w  ork  bj'  direct  labour  at  an  estimated  cost  of  £2(10. 

(Jillingham  Eelucation  Committee  have  agreed  to  the  proposal  of 
the  beirough  dec', rica!  engineer  to  charge  (id.  per  unit  (including 
hire  of  invtalla  ion  a.nel  fittings)  for  dcclrie  lighting  in  non-proviled 
schools,  subject  to  the  a])prov;.l  of  the  maiirgcrs  r.ndejf  the  I'xmrd 


been  deputed  to  attend  the  annual  meeting  of  the  Municipal  Tramway  ; 
Association,  which  will  be  held  in  London  in  September. 

Light  Railway  Inquiry. — The  Light  Railway  Commissioners  (Mr. 
Hardy,  Mr.  Stewart  and  Col.  Boughey)  held  an  inquiry  into  the 
application  of  the  Lancashire  &  Yorkshire  Rf,ilway  Co.  for  an  cre'er 
authtirlsing  the  construction  of  an  electric  railway  to  Formby  head- 
land. 

For  the  promoters,  it  was  stated  that  the  proposed  line  woulel  be  a  loop 
from  the  existing  Liverpool-Southport  line,  branching  from  the  latter 
line  at  Hightown.  anel  (after  running  out  to  Forraby  Point)  rejoining  it 
about  midway  between  Freshfield  and  Ainsdale.  The  length  of  new 
line  is  nearly  7  miles,  and  it  will  cost  about  £t)2.6,50.  It  would  be  a 
single  line  with  passing  places.  Formby  Urban  and  West  Lancashire 
Rural  Councils  supported  the  scheme,  and  Southport  Corporation 
appeared  to  secure  a  clause  prohibiting  any  greater  interruption  of  high- 
way traffic  over  the  Ainsdale  level  crossing  than  that  which  occurred  at 
the  present  time. 

Lonlcn  Ccunty  CounciL — At  Tuesday's  meeting  the  Highway;; 
Commi.tee  ;;ubmitteel  a  report  recommending  that,  with  a  view  to 
avoieling  the  waste  in  men,  materials  and  money,  due  to  unneccssniry 
transit  services  in  London,  the  Council  should  participate  in  a-  con- 
ference to  be  helel  with  the  lepresentatives  of  other  tr.'.ffio  authorities 
and  undertakings  ;  and  that  the  Highways  Committee  be  authorised 
to  take  e'.ll  necessary  steps  in  connection  with  matters  arising  out  of 
such  conference,  provided  th?.t  any  a:T.''..ncenient  come  to  le  limited 
to  the  perioel  of  the  duration  of  the  war. 

The  committee  further  recommended  that  grants  of  special  duty  pay, 
not  cxceeebng  £1,189  in  all,  bo  authorised  to  certain  officers  and  I'lnploycs 
in  the  tramways  elepartment  for  special  services  r'lulri  .1  ilnrini;  the 
strike  of  motormen,  conductors,  &c.,  and  that  meml)ii^  ul  ili.    (.iicrativc 


not  rcccivr  ilunug  tlie  year 
'mI.  be  paid  at  the  rate  of  pay 
ime  duo  a  day's  wages  in  rc- 

I  ;i  vc  rcx'ei ved. 

Ill  /jfirtiiipnt. — The  committee 

II  III  s.  'liim  of  tlie  tramways 
LHiiinium  rate  of  pay,  on  the 

10 d.   an  hour 


[of  Education. 


TRACTION  NOTES. 

I,.  ■..   .•  Pin, 


the  extension 


Eury  (Lanes;.    'Iln'  i:. .  ,d  ..f  'I 

of  the  lra:nw;.ys  i:'   Liimfj'  Id  ;-,iid  .1.  lich 

The  chairman  of  the  Tramways  Committee  (Aid.  Collingc),  the  deputy- 
chairman  (Councillor  Hargrcaves)  and  the  manager  (Mr.  Clough)  hove 


staff  of  the  tramways  elepartmciitr 
1915- 16  the  holidays  to  win,  I,  th   x    u  •(  nt 
they  were  receiving  wh^'ii  Ih  ■  Imlnl  i\v  U. 
spc3t  of  each  day's  leave  wliiili  tii'jy  -hmili 

Pay  of  Kh  -In'ral  Fillirs  in  the  fraininn, 
also  rcooniniiuil.'il  that  titters  in  the  rV-r 
department  sliuuld  be  placed,  as  regaiels 
same  basis  as  fitters  in  the    rolling-stock  section- 
minimum. 

fttl'iitinv  nf  S:rri'ire<i  nf  Pntfuiltinf)  Engineers. — The  Council  on  April  7, 
101  t.  .1  111'  il  thai  nil  aL'irinicnt  shoulel  be  entereKl  into  for  a  period  of 
on-'  \'n  '  ii  UM  Willi  .M"^^rs.  Kenn-r-dy  &  Donkin,  providing  for  Sir 
AV.xaiul  1  K'liii.  'Iv  I'  a'l\  I-'-  and  rcpiirt  on  the  extension  of  the  (Jrcon- 
wich  gen'-i  a;  iii_'  -i  iii"n,  at  a  ii'iaiiiin'_'  l\,'  "I  itti  II I  a  year.  As  regards 
new  const!  u'  1  wr  wrk.  a  '■"iiiiiii--i'iii  raiiL'iirj  fi"iii  ,3  to  5  per  cent,  was 
to  be  paid  nil  tin-  i,ilili''l  n'.-l  of  tha  |ihuit  dr.ill  with.  This  agreement 
expired  on  May  31,  l91o.  In  vi'jw  of  the  fact  that  the  work  connc'ted 
with  the  installation  of  additional  turbo-generateirs  is  still  procC'^ding, 
and  that  it  is  not  propoS'jd  for  the  present  to  appoint  a  successor  to  Mr.  J. 
Shepherd,  the  electrical  assistant,  whose  resignation  was  reported  on 
May  4.  191.5,  the  comraittc';  aro  of  opinion  that  the  scrvic'Ds  of  Messrs. 
Kennedy  &  Dankin  should  bo  retained,  and  as  Mossrs.  Kjnnody  &  Donk  n 
an;  pr'-piirod  to  agrcj  to  the  extension  of  th-3  arrangement,  the  committee 
aelvisc  that  their  s.>rvic'3i  be  retained  for  one  year,  and  thereafter  subject 
to  thre-'  months'  notice  of  d':;tormination  of  th'iir  enjxg'ini'^nt,  to  aelviso 
and  report  as  to  matters  relating  t3  the  extension  of  tho  Greenwich 
generatin;;  station  and  th'>  onginoerinj  a-.pect  of  tho  st.\tio:i  and  tho  tram- 
ways unelortvking,  and  gonorally  ta  afford  tho  C!ouncil  whatever  con- 
sultative assist inco  may  be  desired  ;  that  they  supervise  and  superintend 
such  new  plant  or  work  as  may  be  placed  in  tlvir  hands,  inoludin;;  inspec- 
tion during  construction  (if  in  tho  United  Kingdnn),  and  provide  a  re^si- 
dent  engineer  during  tho  erection  of  plant  or  apparatus  at  tho  generating 
stvtion  or  elsowhcro  at  a  retaining  fO'i  of  £500  a  year;  iuid  that,  as 
regards  now  constructive  work,  a  commission  of  .T  per  cent,  bo  paid  to 
tlv:-m  on  tho  certified  cost  of  plant,  &c.,  up  tj.,£50,00t)  a  ye  ir,  and  4  per 
cent,  on  any  expenditure  exceeding  th'it  amount,  except  that  tho  com- 
mission on  new  constructive  work  eonnoitod  with  tho  senonel  stigc  of  the 
extension  at  the  (irccnwich  generating  station  shall  be  3  per  cent. 

fjoans  lo  liorovyh  Councils.— The  Council  sanctioned  the  following 
le)ans  to  Borough  Councils  for  cleetricitv  purposes  :  Battcrsea,  £2,618  ; 
Fulham,  £4,468:  Poplar.  £10.188:  St.  Paneras,  £15,000 ;  Stopnoy, 
£4.I.-)3  ;   Woolwich,  £2,172  and  £4,700. 

L.&S.W.  Electrification.  The  (rainson  thiseini]  any'r,  suburban 
lines  an-  exprCcd  111  I  e  iipi  ra'i  (1  clccl  ricidly  liy  the  end  of  .-Vugust. 

Trolley  Omnibus  Scheme  for  London  Suburbs.  Metropolitan 
Klec.tric  Tra;nways  (Ltd.)  have  notifie'd  'i'olleidiam  C:)une!l  of  their 
intention  to  promote  a  Bill  in  Ihe  next  rcseion  of  Parliancnt  lo 

revive  their  powi  rs  iiTwhr  lh"ir  K    iM,..-';  Tr  •■•(  ion  A-l ,  1013. 

TELEGRAPH  AND  TELEPHONE   NOTES. 

Radiotelegraph  Notes.  .\  ii|(.r;  Irom  AniMKrd.-m  is  to  the  dieet 
tli.i'  til"  (ii  rm.-  11  niiliti  ry  i.ilhorilid;  at  Pr;is:»els  aro  offering  a  reward 
of  £.')l)i»  for  inforniatiein  eoneerning  the  ownership  of  wha'  is  de- 
scribed as  •■  i:  mysterious  \vireles«  utBtion,"  .laid  to  be  working  at  a 
privae  houw  in  that  city,  .and  which  \\r,■^  so  fvr  evaded  di;':ov  ry  for 
a  perioel  of  nine  months. 

It  is  announ'X'd  that  a  committee  ha-,  been  formed  in  Sivcdon  to 
I  establish  wirclcw  telegraphic  oom-nt:nication  between  S.\'cdcn  and  t!.o 
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United  States  by  means  of  a  station  built  at  Karlsborg,  Sweden. 
The  location  of  the  U.S.  station  is  not  stated.  It  is  said  that  the 
chairman  of  the  committee  is  the  general  manager  of  the  Swedish 
■"  State  "  Telegraph  Co. 

Senatore  Marconi,  in  discussing  recently  the  use  of  radiotelegraphic 
communication  by  the  Italian  military  authorities,  stated  that  this 
method  of  communication  is  in  more  general  use  in  the  Italian  Army 
than  in  any  other  army  of  the  Allies,  for  tlie  correction  of  faulty- 
artillciy  sighting,  in  the  disposition  of  troops  and  in  communication 
between  various  commands.  Senatore  Marconi,  at  the  same  time, 
said  he  Avas  unaware  of  any  of  the  arrangements  that  are  alleged  to  be 
in  progress  for  the  erection  of  a  great  radio  station  in  Sweden.  He 
was  aware,  howcAcr,  of  a  large  Marconi  station  m  course  of  erection 
in  Xor«a\-. 


EMPIRE  NOTES. 

Illllllllllllllll! 

Australasia. -It  \\a-;  ivcinll\   slasnl  tliat  tile  (lie  inliralii f  the 

Mclljoiiruo  .--uburbiin  railways  i.s  still  being  blocked  by  delays  in 
delivery  of  equipment.  The  probable  date  for  commencing  to  run 
the  first  electrified  section  Ls  now  given  as  Dec,  1916. 

Melbourne  Council  have  arranged  for  the  supply  of  power  to  operate 
the  MellKiume-Burwood  electric  tramway  {l\  mile)  within  the  Councils 
area,  to  be  given  by  the  .Melbourne  Electric  Supply  Co.,  which  has  the 
contract  for  the  remaining  7^  miles.  It  has  been  agreed  that  the  Council 
shall  receive  an  annual  ])aynicut  from  the  company  of  about  £78.  the 
payment  to  Ije  increa-sed  in  proportion  to  subsequent  increases  of  plant 
or  length  of  lines. 

India. — ""  Indian  Industries  and  Power  "  says  the  Government  of 
Madras  has  under  investigation  a  hydroelectric  scheme  for  the 
Coimbatore  district.  The  Government  hope  to  get  a  satisfactory 
water  supply  for  Coimbatore  from  the  Siruvani  river  by  combining 
the  liydroelcctric  power  scheme.  If  the  scheme  is  adopted,  the 
South  Indian  Railway  Co.  will  probably  build  a  workshop  at  Podanur 
and  obtain  [rawer  from  the  Siruvani  works.  There  will  also  be  a 
demand  for  jiower  for  the  mills  in  Coimbatore.  A  project  for  hydro- 
electric works  at  P\kara  Falls  is  also  being  considered.  Schemes  for 
the  lighting  of  Ootacamund  are  under  consideration.  One  proposal 
is  to  obtain  water-power  from  Lovedale  Lake,  another  is  to  use  the 
Kalhatty  Falls,  and  a  thiid  contemplates  the  utilisation  of  the 
water-power  of  the  Coonoor  ri\-er,  cither  alone  or  ui  conjunction  with 
the  Kartcri  stream. 

MISCELLANEOUS  NOTES. 

Classirication  of  Merchandise  Tramc.  The  Buaid  of  Trade  liavc 
added  Hacliatiii>  lor  .Momrs  (  packed)  to  Class  3  of  the  Classification 
of  Mcrchantlise  Trallic  on  British  Railways. 

Electricity  and  the  Drama.  'I'herc  is  being  played  at  the  London 
(iarrick  Theatre  two  of  the  Grand  Guignol  plays  that  have  been 
popular  in  France  for  some  time.  In  English  the  play  is  entitled 
'■  Striking  Home,"  in  France  it  is  known  as  "  Sabotage."  The  plot 
represents  a  fanatical  trade  miionist  who  incites  his  fellows  on  strike 
to  cut  off  the  supply  of  electricity,  with  the  result  that  the  light  goes 
out  in  his  own  honu-  just  as  a  doctor  is  operating  upon  his  child,  and 
the  child  dies.      Tims  do  the  "'  chickens  come  home  to  roost." 

Government  Assistance  for  Traders.  At  its  meeting  on  Thursday 
last  Bristol  Chamber  of  Commerce  decided  to  support  proposals  tliat 
representations  be  macl,c  to  the  (Jovernment  suggesting  that  all 
Ijossible  assistance  should  be  rendered  to  exporters  on  the  following 
lines  :— 

(1)  The  appointment  of  a  Department  of  Commerce  with  a  permanent 
head.  (2)  That  all  British  Legations  should  have  a  commercial  depart- 
ment. C.i)  That  all  Consular  representatives  should  be  British  l)orn.  (4) 
That  fundH  raisi'il  in  the  ITnitcd  Kingdom  for  foreign  loans  should  as  to 
the  whole  or  a  large  part  be  spent  in  support  of  trade  in  the  United 
Kingdom. 

Inquest.'  An  inquest  was  held  on  Thursday  last  into  the  cause  of 
I  hi'  death  of  a  motor  cleaner  named  Dinsdale,  of  York,  who  died  as 
the-  result  of  ijijuries  received  at  York  Electricity  Works  on  the 
previous  day. 
^  Itoff-nsed  was  27  years  of  age  and  was  employed  at  I  he  omnibus  garage, 
FoHs  Islands-rond.    ile  had  Ijcen  engaged  on  this  work  four  or  five  months. 

II.  Fowi.KH,  niotornian,  said  ho  was  driving  N'o.  4  "lius  cm  Tue.silavand 
relumed  with  it  to  the  enrage  at  0:40  p.m.  He  had  had  no  dillicul'tv  in 
Htnrting  the  vehicle.  Tlie  controller  was  at  neutral  ami  I  he  brakes  were 
on. 

•I.  r.  Nkm.k.  a  elenncr,  said  he  went  on  duty  at  midnight  »ii<l  found 
N"^  :'.  /iikI  I  'iMimd  with  their  phius  in  ready  for  charcing  and  went  back 
l<.  il.r  ^-ii.inlini;  Htiition  to  put  the  dmrce  on,  At  .•{a.m.  both  "buses 
"n  "  '"">,' ""f""'-  '•'■  relumed  to  the  Htalion  and  knocked  the  charge 
•I        ";•,'",'•»,"»•  I''"K"  n»  tl'c  garage  ond  put  one  of  the  plugs  into  .No;  2 

couw  rcmcmU.T.  wbh  gUuding  in  ita  uiiual  position.  ' 


Hexrv  Barker,  motorman,  said  about  8  o'clock  on  Wednesday 
morning  he  went  into  the  garage  and  was  asked  which  "bus  lie  had  to 
take,  and  he  said  No.  4.  Dinsdale  walked  along  the  front  of  the  omnibus 
to  the  other  end.  Almost  immediately  after  he  heard  Dinsdale  shout 
out.  He  saw  Dinsdale  pinned  between  the  'bus  and  the  wall.  Another 
man  (Thompson)  released  the  brakes  and  the  "bus  Hew  back  and  released 
Dinsdale.  He  instructed  Dinsdale  and  another  man  (Thatcher)  to  get 
"buses  Nos.  1  and  4  ready.  There  was  a  httle  brass  knob  on  top  of  the 
controller.  It  was  a  practice  for  drivers  to  put  their  jiluirs  in  two  of  the 
"buses  before  leaving  them.  The  cleaner  could  not  anidcntally  move 
the  control  in  cleaning  tliis  brass  knob.  If  the  cnutrol  had  l>een  turned 
on  when  the  switch  was  in  charging  position  at  the  moment  they  put  the 
kej-  in  and  pulled  over  into  running  position  the  niutor  "bus  would  jump 
forward.  The  control  must  be  left  all  right  at  night .  otherwise  the  charge 
would  not  go  in.  If  Thompson  had  looked  up  at  the  control  before  using 
it  he  could  have  seen  whether  it  was  in  a  proper  position. 

H.  S.  Thompson,  motorman,  said  on  Tuesday  morning  he  arrived  at 
the  garage  and  went  to  No.  4  "bus,  where  Diiisilale  and  Thatcher  were 
working.  He  closed  the  battery  vents  of  No.  4  bus.  which  was  aheady 
charged  and  the  ])lug  was  out.  Later  when  witness  arrived  at  tlie  'bus 
Dinsdale  was  in  front.  AVitness  ))ut  his  key  into  the  switch  which  was  in 
the  off  position,  and  drew  it  over  for  running,  v.  Inn  the  "bus  made  a  jump 
forward  and  pinned  Dinsdale  Ix'tween  the  wall  and  the  'bus.  Witness 
jumped  up  to  the  platform  and  found  the  ccaxtrol  either  at  4  or  .5  notches, 
which  he  immediately  pulled  off  and  released  the  brake.  He  kicked  the 
key  back  with  liis  toe  into  off  position,  and  the  "bus  went  back.  Dinsdale 
then  tell.  The  brake  was  so  keen  on  that  it  broke  the  driving  shaft  when 
he  switched  it.  Had  the  control  lx>en  in  neutral  position  the  accident 
could  not  have  hap|)ened.  If  he  had  looked  up  he  might  have  seen  if  the 
control  was  at  neutral.  Neutral  jHisilion  would  be  the  position  he  would 
e.xiiect  to  find  the  control  in,  liecause  i(  eould  not  be  charged  withotit 
being  so.  When  he  pulled  the  control  off  the  4  or  5  notches  he  put  it  on 
to  No.  2  reverse,  but  the  shaft  was  broken  and  it  wovdd  not  act.  He  did 
not  know  how  the  'bus  came  back. 

Dr.  Lucy  Ross,  house  surgeon  at  tiie  hospital,  said  deceased  had  a 
fractured  right  leg  and  severe  internal  injuries  and  lived  about  an  hour 
after  admission.  The  shock  and  internal  injm-ies  were  the  causes  of  death. 
The  Coroner  said  if  they  took  the  evidence  of  Thomp.son.  tlie  control 
was  not  at  neutral  but  between  4  and  ■>  notches,  but  who  l\ad  put  it  there 
they  had  no  eWdence  to  show.  There  was  a  possibility  of  its  having  been 
accidentally  moved.  The  question  was  whether  the  driver  should  have 
seen  that  the  control  was  in  order  and  at  neutral  before  starting  the  engine. 
He  did  tlvink  there  was  cul|)able  n  ■■jligenca  amounting  to  man- 
slaughter, but  he  thought  every  driver  should  make  qviite  sure  by  obser- 
vation that  the  control  was  at  neutral  before  he  started  his  motor. 

A  verdict  of  accidental  ileath  was  returned,  and  the  jury  expressed 
their  approval  of  the  Coroner's  remarks. 

Presentation. — At  Bootle  on  Thursday  last  the  borough  electrical 
eni;ini'(r  (.Mr.  T.  D.  Clothier),  on  behalf  of  the  staff  and  employes 
of  the  electricity  and  lighting  (U'partment,  presented  Mr.  E.  C, 
McDoimell,  first  assistant  aiul  mains  superintendent,  with  a  strik- 
ing clock  and  a  trousers'  stretcher  as  a  token  of  their  esteem  on 
the  occasion  of  his  marriage.  Mr.  McDonnell  e.xpresseil  his  thanks 
for  the  gifts,  and  especially  for  the  kindly  motives  which  prompted 
the  presentation. 

Imports.— The  following  are  official  values  of  electrical  machiiUTv, 
material  and  apparatus  imjiorted  into  this  country  (a)  dining  June, 
1915,  and  (6)  the  aggregate  figin-es  from  Jan.  I  to  June  ."iO,  with  the 
increases  or  decreases  compared  witli  the  correspondhig  periods  of 
1914:— 

Electrical  machinery,  (a)  £140.4iiS  (including  generators  and  motors 
other  than  for  aeroplanes,  motor  ears  and  cycles,  £14,!)!!),  and  electrical 
macliinery  uncnumeratcd.  £12.-...'>4!t)  (decrease  fiKW),  (())  £!m,l()2  (in- 
chuling  generators  and  nuitors  other  than  for  aeroplanes,  motor  cars 
and  cycles,  £141,647,  and  electrical  machinery  unciuuneratcd,  £71)0,515) 
(increase  £()0..S22) ;  telegraph  and  telephone  cables  other  than  sub- 
marine, (./)  £2,41.3  (decrease  £;»,541),  (6)  £14,0:!S  (decrease  £21,842) ;  tele- 
graph and  telephone  apparatus,  (u)  £4,G80  (decrease  £17,2,'>0).  [h)  £:!5,175 
(decrease  £06,157) ;  other  electrical  wires  and  cables.  rublK>r  insulated, 
('()  £1.520  (decrease  £20,2.')O).  (6)  £42.2:«i  (decrease  £l3ti,7.'')2) ;  with  other 
insulations.  («)  £5.220  (iiu-rease  £251)).  (fc)  £1()..540  (decrea.se  £27.St!l): 
earlions.  (u)  £1.5.425  (incrc-a.se  £2,570).  {!>)  £58.401  (decreiuso  £2S.1I4:{)  ; 
glow  laiui)s.  (f7)  14,004  (increase  £0.0.".4).  (/))  £08.142  (decrease  £12.;tlO)  : 
arc  lamps  and  electric  searchlights.  (,i)  £4:{:{  (decrease  £200),  (6)  £1.,580 
(decrease  £701 ) ;  jiarts  of  are  lamps  and  senrelilinhts  (other  than  carbons). 
('0  £0.(;05  (dcerea,se  £2,151).  (b)  £41.872  (decrease  £7.307) ;  primary  and 
secondary  batteries,  («)  £0.858  (dceica.se  £3.580),  (/«)  £()1,120  (increase  , 
£12.474)  ;  meters  and  meiusuriiin  instruments.*  (<i)  £,'{,358,  (6)  £14,350; 
swilchboards.*  («)  £310.  {!>)  £3.4.50;  electrical  goods  and  apparatus 
uncnumeratcd,  («)  £22,285.  (fc)  £07,203.  Total  of  electrical  gooils  and 
apparatus  other  than  machinerv  and  uninsulated  wire,  (a)  £83.008 
(decrease  £40,403),  {!>)  £455,208  (decrease  £340,437). 

Exports,  The  e.\|H>rls  of  elect rical  machinery,  materia),  &c.,  (a) 
<luring  Juiu',  1015,  aiul  (h)  from  Jan.  I  to  .luiU'  .'tO,  with  the  increase 
or  decreases  compared  with  the  corresponding  jjeriods  of  1014,  were 
.as  follows  :— 

Electrical  machinery.  («)  £123. R-W  (including  railway  and  tramway 
motors,  £1 1,404,  generators  and  motors  other  than  hir  aeroplanes,  motor 
cars  and  cycles  £50,830  and  electrical  machinery  unenumcrated,  £55,534) 
(decrease  "£00,920),  (A)  £716,800  (including"  railway  and  tramway 
motors   £82,001,   generators   aud   motora  other   than   for  ncroplaucs. 
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motor  cars  and  cycles,  £317.634,  and  electrical  machinery  unenumerated, 
£317.231)  (decrease  £610.974):  telegraph  and  telephone  cables,  sub- 
marine, (a)  £35,725  (decrease  £19.698),  (6)  £185,379  (decrease  £108,774): 
other  than  submarine,  (a)  £42,989  (increase  £17,009),  (6)  £227,254  (in- 
crease £37,864) ;  telegrapli  and  teleplione  apparatus,  (a)  £12,266  (de- 
crease £5.567),  (6)  £99,407  (decrease  £45,068)  :  other  electrical  wires 
and  cables,  rubber  insulated,  (a)  £24,026  (decrease  £6,397  (6)  £141,109 
(decrease  £47,267)  ;  with  other  insulation,  («)  £47.582  (increase  £15,945), 
(6)  £20.5,642  (decrease  £21,812)  ;  carbons.  («)  £831  (decrease  £.534),  (6) 
£3,370  (decrease  £2,135)  ;  glow  Lamps,  (n)  £14,007  (increase  £:5,195),  (6) 
£60,415 ^increase  ffiOl)  :    arc  lamps  and  searchlights,  {a)  £345  (decrease 


£1,183),  (6)  £2,041  (decrease  £6,230)  ;  parts  of  arc  lamps  and  searchlights 
(other  than  carbons),  (a)  £655  (decrease  £639),  (6)  £8,172  (decrease 
£9,088):  primary  and  secondary  batteries,  (o)  £20,488  (increase  £9,129), 
(6)  £102,931  (increase  £13,757) :  meters  and  measuring  implements,*  (a) 
£12,672.  (6)  £77.057;  transformers.*  («)  £17,042,  (6)  £39,288;  switch- 
boards,* («)  £8,132,  (6)  £30,762  :  electrical  goods  and  apparatus  unenu- 
merated, (a)  £57,046  (decrease  £26,580),  (6)  £296,171  (decrease  £176,180). 
Total  of  electrical  goods  and  apparatus,  other  than  machinery  and 
uninsulated  wire,  («)  £293,806  (increase  £22,526),  (b)  £1,486,998  (de- 
crease £217,231). 

*  Not  enumerated  separately  in  previous  years. 
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Telephone  and  Telegraph  Material,  Wire,  Instruments,  &c. 

The  Deputy  I'ostni.istcr-fJeneral.  Perth  (\V.  Australia), 
requires  tenders  by  .-Vug.  2.5  for  supply  of  e.b.  Telephor.es — to 
specifications  431  and  409  (320) ;  and  by  Sept.  2i)  for  Telephone 
Switchboards  and  Parts  (schedule  470).  Specifications,  &c., 
from  the  Commonwealth  Offices,  72,  Victoria-street,  London, 
S.W.     .See  ndrertisement. 

Tenders  are  required  by  Aug.  25,  for  the  supply  of  Sal- 
ammoniac  (Specification  305),  and  Steel  (Jalvanised  Wire 
(Specification  414),  and  by  2  p.m.  Sept.  1  for  Condensers. 
Resistance  Testing  Set.';.  Relays,  Rheostats,  Soimders  and 
Wheatstone  Transmitters,  for  the  Au.STR.4I.I.^N  CIommon"- 
WEALTH  Postmaster-Generars  De.pt.  Tender  forms,  speci- 
fications, &c..  from  the  Commonwealth  Offices.  72,  Victoria- 
street,  London.  S.W. 

The  Deputy  Postmaster-General,  Adelaide  (South  Australia) 
will  receive  tenders  until  2  p.m.  Aug.  18  for  Battery  Material 
(schedule  3S5)and  .Magneto  and  Trembling  Bells  (schedule  386) 
for  the  AuSTR.M.i.vx  Commonwe.vlth  Postmaster-Oencrars  Dcpt. 

The  Postmaster-General,  Adelaide  (S.  Australia),  will  receive 
tenders  until  2  p.m.  Sept.  I  for  Conden.sers,  Insulation  Resist- 
ance Testing  Set.s,  Relays,  Rheostats,  Morse  Senders  and  Wheat - 
stone  Transmitters  (schedule  384)  for  the  Australian  Co.mmon- 
WEALTH  Postmaster-General's  Department.  Forms  of  tender, 
&c.,  from  the  Commonwealth  Offices,  72,  Victoria-street,  London, 
S.W. 

Xew  Zealand  Public  Service  Stores  Tender  Board, 
Wellington,  X.Z.,  require  tenders  by  4  p.m.  .Vug.  11  for  1,500 
red  and  2,000  white  three-conductor  Cords  and  3  tons  Bichro- 
mate of  Potash.  Particulars  from  the  Post  and  Telegraph 
Dept..  Wellington,  Christchurch,  Auckland  and  Dunedin. 

The  Deputy  Postmasccr-Gencral,  Melbourne,  invite  tenders 
initil  3  p.m.  Aug.  17  for  Electrio  Lamps,  Caps  and  Soikets 
(s<hedule  1214)  and  Telephone  Instrument  parts  (schedule  1222), 
until  3  [).m.  Aug.  24  for  Telephone  Instruments  (schedule  1218). 
;ind  until  3  p.m.  Aug.  31  for  Switchboard  parts  (schedule  1239) 
for  the  Australian  Commo.vwealth  Postmaster-General's 
Dopt.  SpccificatiorLS,  &c.,  from  the  Deputy  Postmaster- 
General. 

The  Deputy  Po.st  master-General,  Perth  (W.  Au.stralia),  invite 
tenders  until  3  p.m.  Aug.  25  for  320  c.b.  Telephoiu-s  (schedule 
462  W.A.),  for  the  Australian  Commonwealth  Postmaster- 
General's  Di'pt.  Speriliiviliniis.  *e.,  from  the  Deputy  Post- 
iriasti'r-Gcncral. 

Turbo  Alternators,  &c. 

Hristol  ('or[)oration  Klcctrical  Committ(e  invite  lenders  for 
a  0,000  kw.  Three-pha.so  Steam  Turbo-altiTiiator,  with 
Condensing  Plant.  Specifications  and  forms  of  tender  from 
the  chief  engineer  and  general  manager,  Mr.  H.  Faraday  Proctor, 
to  whom  tenders  by  noon  Monday,  Aug.  23. 
Cables. 

Rof'HDALK  Electricity  Committee  want  tenders  for  12  month^,' 
supply  of  Paperinsulaled  Cahle:^.  Specification.  \'c.,  from  the 
Hrirough  RIectriral  F.ngincer  and  .Manager. 

Dynamo,  Battery,  Wiring,  &c. 

IvAHBV   L'rban    Council  require  tenders  by  noon  .'Xug.   Il>  for 
supply  of  a  Dynamo,  I'.aftery,  Wiring,  &c..  al  their  sewage  ilis- 
posal   works.     Spccitie:i>irinH.   .tc.   from   tin-    IviL'iiHcr,   Couticil 
Offices,  Ear  by. 
Motors,  &c. 

Sydney  (X.S.W.)  '  oiukiI  nqnin-  tender-;  by  >epl.  13  for 
supply  of  a.c.  and  d.c.  Motors  during  two  years  (contract  382). 
Specification  from  the  City  Electrical  Engineer. 


Motor  Generators,  &c. 

Tenders  are  invited  for  the  supply  and  delivery  in  Melbourne 
of  one  1,000-kw.  direct-current  Generator  with  Fieli  Regulator 
and  accessories,  one  Liquid  Starter  with  accessories,  &c. 
Tender  forms,  &c.,  from  the  agents  for  City  Council  (Messrs. 
McU wraith,  McEacharn  &  Co.  Ppty.,  Ltd.),  Billiter-square- 
bldgs.,  London  E.C.  Tenders  to  Chairman  of  Electric  Supjjy 
Committee,  Town  Hall,  Melbourne,  by  10  a.m.  Aug.  11. 

Fire  Alarms. 

Rangoon  (Burma)  Municipality  require  tenders  by  Aug.  1 1 
for  the  installation  of  a  system  of  Fire  Alarms  for  the  town  of 
Rangoon.  Specification,  &o.,  from  Messrs.  Ogilvy,  GiUanders 
&  Co.,  67,  Cornhill,  London,  E.C. 

Electric  Light  Wire,  &c. 

The  Victorian  Railway  Commissioners  require  tenders  by 
11  a.m.  Aug.  11  for  supply  of  100  tons  c.i.  Scrap  (contract 
No  28,924),  20  miles  v.r.  Electric  Light  Wire  (No.  28,925),  and 
270  lengths  of  Seamless  Copper  Tubes  (No.  28,036).  Specifica- 
tions from  the  Commissioners,  Spencer-street,  Jlelbourne. 
Pump  and  Motor. 

The  Metropolitan  Board  of  Water  Supply,  &c.,  Svdney 
(N.S.W.),  want  tenders  by2  p.m.  Sept.  (i  for  Centrifugal  Pump 
and  Electric  Motor  for  Richmond  pumping  station.  Specifica- 
tion. Ac.  from  341,  Pitt-street,  Sydney. 

Traction  Lamps,  &c. 

Johannesburc;  Council  require  tenders  by  udimi  .Ay.;.  2."^i  inr 
8,(100  Drawn-wire  Spiral  Filament  Traction  Lamps  :  and  spare 
parts  for  tramcars.  Specifications,  &c.,  from  the  Municipal 
Offices,  .lohaimesbur.'.  ■• 
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=  TENDERS  RECEIVED  AND  ACCEPTED. 


Dti.Nr.vMi;i:  (\  II  Tiii;iA).  In  cunnLeliuii  Willi  the  ccpiipnunl  ul  the 
Shire  Councils  electricity  works  contracts  have  been  placed  with  the 
following  firms  : — 

Australian  General  Electric  Co.  (Contract  No.  I).  £289.  9s.  ;  Uranl  & 
Vinci'Ut  £170.  Is.  8d.,  Auslraliali  (.'enernl  Electric  Co.  ,£7(>.  .5s.  and 
Hritish  Insulated  &  Helsby  Cables  £394.  16s.  (No.  2) ;  Mark  VV.  Clenienl.s 
(No.  3)  £200.  1.5s.  and  (No.  4)  £295. 13s.,  and  Bo.\  Hill  Electric  Installation 
Co.  (.\<).  4)£26. 

.\' IN  EATON. — The  following  tenders,  have  been  accepted  by  the 
Electricily  Committee  : — 

Nuneaton  Emgineering  Co.,  house  service  joint  boxes,  larger  size  5s.  3d. 
each  and  4s.  9d.  each  ;  ('.  M.  Ayre-s  &  Co.,  wood  plugs  for  house  service 
boxes,  24s.,  23s.,  22s.  6d.  and  2Is.  per  gross. 

Bbistol. — The  Electrical  Committee  have  accepted  the  following 
tenders  :  — 

City  Foundry  Co.,  boiler  and  furnneo  castings,  £233.  3s.  6d.  ;  Sykcs 
&  Siigden.  joint  and  junction  boxes.  £.508.  1.5s.  9<1.  ;  British  UV.stinghouse 
Co.,  a.c,  meters;  \V,  Lucy  &  Co.,  fuse  ho.ices,  £148.  12s.  6<l.  ;  Ferranii 
(Ltd.),  d.c.  meters  ;  Oliver  Arc  Lamp  (Ltd.),  are  lamp  carbons,  £765.  5s. 

Battersea  (London). — The  Electricity  ComrniMec  recommend 
acceptance  of  tlie  tender  of  E.  Greon  &  Sons  for  renewal  of  parts  of 
eeonomisers  at  an  estimated  cost  of  £512. 

Rocni'oRD. — The  (Uiardians  have  accepted  the  lenfler  of  R.  !', 
Emerson  for  installation  of  electric  bcUti  at  the  workhouse. 

'I'antali'M  Lamps.- -Messrp.  Siemens  Bros.  D_\mamo  Works  (Ltd.) 
have  again  secured  th'  contract  for  supply  of  Tantalum  traction 
lamps  to  Leith  Corporation  for  the  ensuing  12  moritb.'i. 
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Edixbup.gh. — For  foundation  work  for  the  Corporation's  new 
PortobeUo  electric  generating  station  the  tender  of  G.  &  R.  Cousin, 
amounting  to  about  £5,000,  has  been  accepted. 

CosiSTON. — ^The  Coniston  &  District  Electric  Supply  Co.  hr,s  placed 
an  order  ^\ith  James  Gordon  &  Co.  for  the  supply  and  erection  of  a 
water  turbine,  eltctric  generator,  &c. 

Commonwealth  Contracts. — The  following  tcndtre  have  been 
accepted  by  the  Australian  Government  Depf.rtmen's  : — 

PoMmaster-GenfraVs  Dept..  Melbourne. — Western  Electric  Co.,  tele- 
phone transformers,  £250  ;  W.  T.  Henley's  Telegraph  Works  Co.,  cable, 
£1,092 ;  J.  R.  W.  Gardam.  accumulator  battery  (for  Perth  Radio- 
telegraph station),  £322 ;  British  Insulated  &  Helsby  Cables,  cable, 
£1,845. 

Poslma^er-GeneraF s  Dept.,  Brisbane. — British  In.sulated  &  Helsbv 
Cables,  100-line  test  board,  £24. 10s.  ;  J.  C.  Fuller  &  Son,  wire,  £259.17s.9d."; 


Synchronome  Electrical  Co.,  of  Australia,  motor-generator.  £73  ;  Siemens 
Bros.  Dynamo  Works,  V\Tieatstone  receivers,  £129.  Is.,  ditto  transmitters, 
£126.  OS. :  W.  G.  Watson  &  Co.,  accumulators,  £212. 

Postmaster-Generars  Dept.,  Sydney. — British  Insulated  &  Helsbv 
Cables,  wire,  £589. 

Postmasler-Genera!'.'!  Dept..  Adelaide. — India  Rubber.  Gutta  Percha  & 
Telegraph  Works  Co..  galvanometer.  £4.  4s.  6d. ;  Siemens  Bros.  Dynamo 
Works,  voltmeter,  £10  ;   F.  Kanematsu.  insulators.  foSl.  lis.  8d. 

Victorian  Railway  Commissioners. — British  Pneumatic  Railway  Signal 
Co.,  impedance  bonds.  £8,000,  relays.  £3.060  :  Herliort  Morris"  (Ltd.), 
overhead  cranes,  &c.,  £1,898.  9s. ;  McKenzie  Holland  &  Westinghouse 
Power  Signal  Co.,  track  resistances,  £1,547.  19s.  2d.  :  British  Insulated  & 
Helsbj-  Cables,  cables,  overhead  equipment  of  permanent  way  and  over- 
head transmission  mains,  at  rates  ;  Allgemaine  Elektricitats  Gesell- 
schaft  track  bonds,  £5,962  ;  Austral  Otis  Engineering  Co.,  street  railway 
and  tramway  crossing,  £180  ;  British  Insulated  &  Helsby  Cables,  copper 
wire,  £86.  17s.  per  ton. 


FINANCIAL    MATTERS. 


MUNICIPAL  ACCOUNTS. 


Bristol. — The  accoun.s  cf  ;hc  tlec.ricUy  depar.ment  for  the  year 
e-.ded  March  25  show  gross  capital  expenditure  £933,280,  of  which 
£.548,921  is  outst.-ndinr. 

Revenue  was  £116,626  (compared  with  f  1ip."),1)40  in  previous  vear)  and 
total  costs  were  £.53,.574  (£48,105),  leaving  .i;r..ss  iin.lit  £li3,559 '(£58,437). 
Interest  and  stock  divielends  required  £2t>.54.")  (£21.1117)  and  redemption 
£29,419  (£28,027),  leaving  net  profit  £13,594  (£8,.il6,  plus  £875  for 
depreciation  of  stores,  &c.),  of  which  £1,234  (£1,719)  has  been  trans- 
ferred to  capital  account,  £2,289  (£893)  devoted  to  other  purposes,  i.e., 
substitution  of  three-phase  alternator,  &c.,  £6,010  (£6,000)  placed  to 
reserve,  the  unappropriated  balance  being  £6,374  (£2.314).  Coal  cost 
0-273el.  (0-266d.)  i;er  unit  .sold,  total  works  costs  were  0-503d.  (0-518d.) 
and  total  costs  0-6(i8d.  (0-702d.).  Redemption  required  0-381d.  (0-425d.) 
andinterest0-271d.  (0-321d.).  Units  generated  were  22,156,500  and  sold 
18,202,156  (15,488,638).  Ma.ximum  load  on  station  was  8,478  kw. 
(8,354  kw.)  and  load  factor  was  24-5  (21- 16)  per  cent.  The  capacity  of 
the  generating  plant  is  15,0.50  kw.  (as  in  previous  year).  Consumers 
number  5,270  (4,768)  and  total  connections  arc  equal  to  796,301  (714,956) 
30-watt  lamps.  Crooking  stoves  on  circuit  are  67  (59).  Motors  on  con- 
sumers' premises  arc  2,057  (1,822)  and  the  aggregate  horse-i)ower  of 
meitors  and  heating  apparatus  is  19,.542  (16,95:)).  The  total  mileage  of 
cable  laid  is  377  (363).  Of  the  total  connections  (=^796,301  30-watt 
lamps)  485,974  are  for  power,  heating  a  d  cooking. 

-Mr.  H.  F.\KAD.VY  Proctor  (chief  engineer  and  general  manag-  r)  says 
in  his  report  there  is  a  large  influx  of  power  demands  at  the  present  time. 
applications  having  been  received  for  some  thousands  of  additional 
horse- power.  Revenue  per  unit  fell  to  just  under  lid.  and  total  cost  to 
0-668d.  (a  reduction  of  about  5  per  cent. ),  both  figures  being  the  lowest  on 
record.  The  cost  of  production  is  only  half  what  it  was  10  years  ago. 
JIanv  half-watt  lamps  have  been  installed  for  street  lighting  in  place  of 
arc  lamps  and  th  result  is  eminently  satisfactory,  there  being  a  better 
distribution  of  li'iht  and  no  variation  in  intensity.  A  list  is  given  of  63 
of  tlip  stati  who  have  joined  H.M.  Forces.  At  the  time  of  it3  com- 
7>ilatioii  there  had  been  no  casualitics. 

Eastbourne—  The  capital  expended  on  the  decricity  elepartment 
a'  March  31  wr.:  £203,701  (inereate  £10,219).  Loa,ns  repaid  and 
.sinkiiiK  fund*  amount  to  £88,824. 

l-ast  year's  revenue  was  £.30,474  (against  £,30,608  in  1013-14),  working 
and  general  expenses  were  £15,231  (£15,579),  leaving  gross  profit  £15.244 
(£15,029),  out  of  which,  after  meeting  loan  charges,  £1,404  (£892)  has  been 
transferred  to  ni'-tcr,  mechanical  stokers,  &c.,  suspense  account,  and  the 
not  profit  is  £2,228  (£2,607).  Total  revenue  (icr  unit  sold  was  3-86d. 
(3-79d.),  coal  cost  0-78d.  (0-84d.),  and  total  costs  were  l-84d.  (l-82d.), 
exclusive  of  redemption  capital  Id.  (0-90d.)  and  interest  0-71d.  (0-71d.). 
Units  gencraU-d  were  2,400,7.50  (1,816,667)  and  sold  1.816,667 
(1,83.5,960).  Total  connections  are  eipial  to  5,194  kw.  (4.778  kw.), 
maximum  load  woh  1,412  kw.  (1.416  kw.)  and  load  fa?tor  14-69  (14-80). 

Mr.  .1.  K.  Brydges  (Iwjrough  electrical  engineer)  says  in  his  report  the 
motors  connected  arc  217  (:^772  il.r.).  Since  the  commenci-mcnt  of  the 
war  the  output  for  private  liglitiiig  has  decreased,  and  only  a  vitv 
restricted  use  of  ineandescents  is  now  madi^  for  public  lighting,  but  the 
decrensed  consumption  for  private  lighting  is  more  than  made  up  by  the 
increose  of  units  for  power  and  hcotiii({  (from  41.5,348  to  503,597). 
Ftevemie  from  power  has  increased  from  £2,0.50  to  £2,494.  an  increase  of 
22  |M'r  cent,  (compared  with  35  per  cent.),  and  that  from  licaliiig  fron\ 
£918  to  £1.31 1,  all  increase  of  38  per  cent.  (comi>ared  with  20  per  cent.). 
Coal  cost  di'creiiscd  by  £.52;i  to  £5,931,  or  from  (l-8ld.  In  0-78d.  jnT  unit, 
accounted  for  by  the  iis'^  of  n  better  class  coal  at  ii  higher  ))rier  for  the 
roni|ili'le  12  months  iis  ennipored  with  only  six  months  during  the  ]>re- 
vi'ins  yi-nr,  niiil  nlso  In  Ihi'  fact  that  it  has  iM-en  possible  to  run  conde^nsiiig 
eiiKlnis  iiii'l  turliines  during  the  whole  period,  which  could  not  be  done 
loHl  yi'»r,  lui  new  plant  wim  bciiin  installed. 

With  n-Knrd  to  the  showroom  nccount.  which  shows  income  £342 
(WD?)  and  exponnes  £5111  (£1134).  this  also  covers  the  cost  of  the  town 
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otMoe  of  the  department,  of  which  increasing  use  is  made  by  the 
tiublic.  The  number  of  persons  calling  tluring  the  past  year  was  5,214. 
The  erection  of  the  new  main  switchboard  is  well  in  hand,  and  it  should  be 
ready  for  use  liy  the  autumn.  The  installation  of  the  new  boiler  and 
additional  water-cooling  plant  for  the  condensers  has  been  postponed 
owing  to  the  war.  All  the  new  high-pressure  feeder  and  ring  mains  have 
been  laid  and  connected  up  to  new  disconnecting  and  inspection  boxes 
and  pillars  in  the  streets  and  switchboards  in  the  sub-stations.  The 
most  important  connection  to  the  main  has  been  the  lighting  of  the  camp 
at  .Summerdown-road,  to  which  a  special  high-tension  main  was  laid  and 
sub-station  constructed  on  the  site. 

Hammersmith  (Lcndcn),— The  .accounts  of  the  electric  supply 
undertaking  for  the  year  to  March  31  show  gross  capital  expenditure 
£370,181  (increase  £i8,69I),  of  which  £132,806  has  been  repaid. 

Revenue  was  £63,280  (compared  with  £62,148  in  previous  year),  work- 
ing and  general  expenses  were  £34,772  (£32,357)  and  special  expenditure 
was  £1.512  (£1,162),  leaving  gross  profit  £26,994  (£28,629).  Interest 
required  £8,521  (£8,283),  and  redemption  of  capital  £14,345  (£13,876). 
and  the  net  profit  was  £3,717  (£6,38(i).  Average  price  obtained  per  unit 
for  all  purposes  was  l-44d.  (l-49d.).  Coal  cost  0-323d.  (0-334d.),  and 
total  costs,  other  than  capital  charges,  were  0-776d.  (0-74Hd. ).  Units 
generated  were  11,497,932,  and  purchased  244,458  (11,302,277  «nd 
30,286),  and  sold  9,717,252  (9,-306,651).  Maximum  load  was  4,640  kw. 
(6,16->  kw.). 

The  engineer  and  manager  (Mr.  G.  G.  Bell)  reports  :  The  war  has 
affcctetl  the  electricity  department  in  many  ways.  It  has  been  cus- 
tomary to  receive  the  mechanical  stoker  coal  jx-r  rail  to  Chc-lsea  Basin, 
and  thence  by  barge  alongside  the  Council's  river  wharf,  whilst  the  bulk 
of  the  Welsh  coal  has  been  brought  from  Cardiff  by  steamt-r  and  delivered 
at  tlK^  wharf  by  barges.  Chelsea  Basin  has  become  so  congested  that  it 
hii-^  1  ,  ,11  iHi  rs.jary  to  take  large  quantities  of  coal  at  Shepherd's  Hush 
dr]i(il.  anil,  although  by  this  means  the  cost  of  barging  is  saved,  carting 
frniii  Sli.  iilirnl's  Bush  depot  costs  about  Is.  9d.  jjer  ton,  and  as  a  saving 
of  Hil.  per  ton  is  effected  on  the  barging,  the  net  cost  is  Is.  Id.  per  ton, 
compared  with  Ul.  per  ton.  the  cost  of  transporting  from  Chancellors 
wharf  to  the  works  by  the  new  coal  handling  scheme.  Cost  of  carting 
coal  has  increased  from  £590  to  £824.  The  Welsh  coal  is  delivered  by 
rail  at  Hammersmith  Grove  station,  at  an  extra  cost  to  the  department 
of  Is.  6d.  per  ton  compared  with  s»a  borne  coal.  .\  K^avy  decrease  in 
sale  of  current  for  lighting  purposes  is  also  due  tn  the  war.  There  is  now 
practically  no  outside  lightin!»  supplied  from  tlu'  department's  circuits. 
The  net  result  is  a  decrease  of  about  413.000  lighting  units  at  3d.,  which 
equals  £5,162,  compared  with  the  previous  year.  Rental  for  outside 
lanterns  and  arc  lamps  has  decreased  nearly  £300. 

Employes  in  H.M.  Forces  have  their  Ciovernmcnt  pay  increased  by  the 
Council  t)  tlio  same  amount  that  they  receive  whilst  working  for  the 
Council.  This  represents  a  further  expenditure  of  £788.  The  present 
cost  is  about  £23  per  week.  The  Council's  men  in  H.M.  Forces  number 
33,  representing  28  per  cent,  of  the  numlHT  engogeil  prior  to  the  war. 
Coal  and  cartage  cost  £12,827,  compared  with  £12,917.  a  reduction  of 
£0(1  ;  but  coal  alone  shows  a  savinj;  of  £325.  the  baianee  beinn  increased 
cost  of  carting.  The  policy  of  replacing  the  old  switehgear  in  sub- 
stations by  new  upto-dato  swit-hboards  has  been  continued,  and  cost 
duriii'.;  the  year  £210.  Works  costs  show  a  deerease  fr.im  0-.531d.  to 
(l-.526d.  per  "unit  sold.  The  items  inelu<led  in  these  figures  are  the  only 
one-i  over  which  the  engineers  have  <lireet  eonlrol.  I'otal  costs  show  an 
inere  ise  of  (Ill28d.  per  unit  sold,  but  rat  is  and  taxes  and  war  allowances 
aeeount  for  ()032il.  The  reserve  fund  amounts  to  £Hi,774.  of  wliieh 
£13,751  has  bi>en  invested.  £12,031  has  been  spent  <liiriii«  the  year  on 
the  coal  storage  and  transportation  s  heme.  The  whole  of  the  plant  is 
now  working  with  tli(>  exception  of  a  few  ilelails.  with  th"  result  that 
bi'l  ween  7.1100  and  8.001)  tons  of  coal  can  now  be  storeil.  Now.  howevi'r.  it  is 
exir.'mely  diflieiilt  to  get  deliviTJes  of  eoal  oml  priecs  are  very  high,  so 
that  if  is  unwise  tti  store  IniKC  qiiaiiiities.  The  riMluelioii  in  maximum 
d-mand  from  6,162  kw.  to  4.646  kw.  was  due  to  the  fail  thai  the  Ol\  mpia 
Motor  Show  was  not  held,  and  consequently  the  maximum  load  consisted 
of  the  ih'inaml  of  ordinary  cimsiimiTs.  Tln-re  are  3.985  eonsiimcrs 
(incrcose  409). 
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St.  Pancras  (London). — The  accounts  of  the  elecLrieity  depr.rtment 
which  were  adopted  by  the  CouncU  last  week  sta'e  that  total  capitcl 
expenditure,  after  writing  down  vr,!uc  of  machinery  taken  out  ,'of 
Ufc,  is  £571.380  (increase  £5,349),  rnd  ou'standintr  capita!  £427,988. 

Income  during  the  year  to  March  31  was  £87,052  (compared  with 
£93,483  in  the  previous  year),  and  working  expenses  were  £51,979 
(£51,901),  leaving  gross  profit  £35,072  (£41.581),  and  after  providing  for 
capital  charges  the  net  profit  was  £6,619  (£12,413).  Units  generated 
were  1,806,945  (1,921,(539),  and  sold  10,649.038  (11.102,664).  The 
total  maximum  supply  demanded  was  5,150  kw.  (5,684  kw. )  Consumers 
were  4,456  (against  4,284  at  March,  1914),  and  lamps,  &c.,  connected  or 
applied  for,  included  16c. p.  incandescents  180,824  (164,066),  arcs  2,244 
(2,193),  motors  2,026  (1,868). -and  heating  and  cooking  apparatus  equal 
to  5.608  (4.968)  amperes  at  220  volts. 

Coun.  Jobson,  in  submitting  the  accounts,  said  the  reduction  in  tho 
income  was  wholly  consequent  upon  the  war. 

West  Ham. — The  electricity  department's  r.ccounts  for  the  year 
to  March  31  show  gross  capital  expenditure  £()'56,552  (inorer.so 
£26.416),  of  which  £399,353  is  outstanding. 

Revenue  was  tli's.T.'iM  (rdiiipared  with  £128.825  in  previous  year),  and 
gross  profit  £37.^ I ^  itl-.^.iJ).  Interest  and  spci-ial  charges  absorbed 
£23,093  (£19,2.'-)2i.  an.l  Mukum  fund  £23,577  (£22.S50).  leaving  net  deficit 
£8,852  (against  a  profit  of  £751).  The  special  charges  included  £1.411 
allowed  to  men  on  active  service.  Average  price  obtained  for  all  pur- 
poses was  0-858d.  (0-S91d.)  per  unit.  Coal  cost  0-328d.  (0-316d.)  per  unit 
sold,  total  works  costs  were  0-612d.  (0-599d.)  and  capital  charges  0-314d. 
(0-294d. ).  The  gross  profit  on  the  sales  department  (including  hiring 
schemes)  was  £1,397  (£2,421). 

Mr.  J.  W.  Beauchamp  (engineer  and  manager)  says  in  his  report  the 
consumers  number  4.198  (increase  310),  with  connections  equal  to 
22,664  kw.  (increase  944  kw.).  Motors  connected  arc  1,815  (20,627  H.P.), 
increase  112  (497h.p.).  Maximum  load  was  12.160  kw.  (against 
12,226  kw.).  Units  generated  were  42.595,281  (40.969.428)  and  sold 
35.641,945  (.34,404.791),  of  which  25,391,931  (23,09I>.9I9)  were  for  power 
and  356,877  (237.996)  for  heatniL'  and  (  .inking.  Load  factor  was  33-46 
(32-13)  per  cent.  The  reductinii  ..i  in:i\iMnimloadwasduetothe  lighting 
restrictions,  which  more  than  rcnintri  balajiced  the  new  connections.  It 
is  found  easier  to  tell  motors  outright  than  to  let  them  on  hire.  The  arc 
lauip  hiring  scheme  has  suffered  heavily,  as  a  result  of  the  reduction  of 
shop  lighting.     80  of  the  staff  and  employes  have  joined  H.M.  Forces. 

Wolverhampton. — The  pact  year's  accounts  of  ;ho  iramways 
depart nie, it,  which  were  adopted  by  the  Council  last  week,  show 
c^  (ilal  ixpenditure  £292,361.  The  total  sinking  fund  is  £58,688, 
.Mxl  1  he  .-mount  of  sinking  fund  applied  in  reduction  of  debt  £33, ',08. 

Revenue  was  £55,323  (compared  with  £57.204  in  |)revious  year),  work  - 
ing  expenses  were  £34.605  (£.33,126),  to  which  is  a.i.l.-.l  lliil.  war  service 
allowance  to  employes,  leaving  grcss  profit  l'2ii.J.'.7  itu'(.u78).  Interest 
required  £6.779.  repayment  of  capital  £5.6ii!l.  an.l  m.-.ime  tax  £203, 
leaving  net  balance  £9,160  (£12,1 17)  (trams,  £7,606  ;  motor  char-a-bancs. 
£1..554),  of  which  £5.416  (£6.563)  is  placed  to  reserve  and  renewals  and 
£3.744  (£5.554)  devoted  to  relief  of  rates.  The  reserve  and  rcnev/al 
fund  amounts  to  £.53.987.  Total  revenue  per  car-mile  was  ll-239d. 
(Il-485d.).  working  exj)enses.  including  power,  were  7-03d.  (6-651d.), 
and  including  renewals  9-774d.  Average  fare  charged  per  mile  was 
()-879d.  Passengers  carried  were  12.236,785,  car-miles  run  1,181, .309, 
anri  units  used  1,712,796. 

Wcrcesler. — The  aceouns  c-f  the  (.leolrici  y  dcparar.ent  for  tl-.e 
yei.r  ended  March  31  show  total  capital  expenditure  £174,128  (in- 
ireac  £2,570).  S;ock  cancelled,  debtixdcemcd  atidredeni  )tiona:;d 
sinking  fund  amount  to  £88,158. 

Total  revenue  was  £20,860  (against  £21,523  in  previous  year),  and 
working  and  general  expenses  were  £9,226  (£10,643),  leaving  gross  ]>rofit 
£11.635  (£10.879).  and  after  jjroviding  £10,674  for  dividends  on  stock, 
inten-st  and  contributions  for  redemption  of  stock  and  loans,  the  net 
profit  (after  payment  of  £880  for  improvements)  was  £81  (compared  with 
£505,  after  paying  £968  for  improvements).  Coal  cost  0-32d.  f0-36d.)  per 
unit,  and  total  working  expenses  were  0-84d.  (0-92d.).  Total  cost, 
including  capital  charges,  &c.,  was  l-990d.,  and  total  mean  i)rice  obtained 
1-998(1.  Units  generated  were  2,91.5,814  (against  2.93.5.490),  and  sold 
2..506,875  {2,.569,996).     Total  maximum  supply  demanded  was  1.488  kw. 

The  city  electrical  engineer  (.Mr.  C.  JI.  .Shaw)  says  in  his  report  the 
policy  of  effecting  improvements  and  works  of  a  capital  nature  out  of 
revenue  which  has  been  (lursued  during  the  past  10  years,  makes  it  prac- 
tically impossible  to  shov/  any  net  profits.  An  examination  of  the 
capital  account  and  costs  of  production  during  this  p:^rlod  will  demon- 
strate the  value  of  replacing  obsolete  plant.  In  fact,  if  such  had  nol  been 
done  there  is  no  question  that  the  position  of  the  undertaking  would  now 
li-ive  been  mo.st  serious  owing  to  the  increa.se(l| costs  of  laliour.  fuel  and 
ilier  material.  Sixty  new  consumers  were  orjunectcd.  and  104  exten- 
i.iiiB  made  on  existing  installations,  the  total  increase  of  dennind  l)r-ing 
■-pial  to  7,162  30-watt  lamps,  compare<l  with  13,632  lamps  last  year. 
I'venty-four  additional  motors  of  an  aggregate  horsepower  of  101,  anil 
'•'.I  heating  devices  with  a  total  of  112  n.i'.  capacity  were  eonncelcd. 

Units  generated  by  water-power  were  .509,422.  a  decrease  of  139.071, 
mainly  due  to  shortage  of  water  during  lost  summer  and  continuous  tlood^ 
in  No'vendx-r.  IJccember  and  .larniary.  The  water  plant  was  shut  down 
from  these  causes  for  the  equivalrnt  of  132  days  14  hours  during  the  year. 
Coal  cost  £.3,417  (against  £3,857).  Having"  regarrl  to  the  conditions 
under  which  the  works  have  operated  during  the  liiller  half-year, 
which  has  not  tended  to  economical  working,  and  that  labour  costs  arw 


much  heavier,  through  payment  of  wages  to  men  absent  at  the  front, 
Mr.  Shaw  says  the  results  show  such  improvement  that  ho  considers  the 
committee  are  to  be  congratulated  on  the  surplus  on  the  year's  working. 


COMPANIES'  MEETINGS  AND  REPORTS. 


Electric  &  General  Investment  Co.  (Ltd.) 

Tlie  twenty-sixth  ordinary  general  meeting  was  held  on  Tuesday, 
under  the  presidenev  of  Mr.  .1.  B.  Br.\ITHW-\ite. 

The  SECRET .\RY  (Mr.  S.  R.  Shaw)  having  read  the  notice  convening 
the  meeting  and  the  certificate  of  the  auditor, 

The  CHAIRMAN  said  :  This  is  the  first  time  in  the  course  of  the  25 
years'  existence  of  this  Company  that  our  ordinary  shareholders  have 
hail  to  go  without  a  dividend,  but.  of  course,  the  conditions  are  quite 
exceptional.  I  think  when  they  look  back  over  their  record  of  25  years 
they  will  probably  agree  that  they  have  not  done  so  badly,  for  I  see  that 
during  that  period  we  have  paid" them  the  equivalent  of  £6  for  each  £1 
share  they  hold,  or  an  average  of  24  per  cent.  For  10  months  we 
have  had"a  state  of  war,  which  has  naturally  put  a  stop  to  financial 
business  of  almost  every  kind  ;  and,  as  we  are  largely  a  financial 
company,  that  has  naturally  greatly  affected  our  earnings.  The  net 
result  is  that  we  have  earned  a  dividend  on  our  preference  shares,  we 
have  transferred  £2,409  odd  from  jirofit  and  loss  to  our  contingencies 
fund,  we  have  paid,  of  course,  a  little  bit  on  account  of  the  preference 
dividend  for  the  year— £497.  lOs.— and  v.-e  carry  forward  to  next  year 
£5,222.  5s.  7d..  -which  is  within  £100  or  £200  of  the  balance  of  the 
preference  dividend  for  the  past  year.  As  you  know,  the  dividend  is 
cumulative  on  the  preference  shares,  and  we  hope  to  make  a  distribution 
on  account  of  that  dividend  as  soon  as  financial  conditions  improve.  We 
did  not  consider  that  it  was  wise  to  borrow  for  the  purpose  of  paying  the 
dividend  on  this  occasion,  but  v/e  are  carrying  forward  sufficient  to  pay 
the  balance  of  last  year's  dividend,  and  we  shall  make  a  distribution  as 
soon  as  financial  conditions  permit.  There  is  little  to  say  about  the 
balance-sheet.  The  investments  have  risen  from  £316.000  to  £338.000. 
Sundry  debtors  have  decreased  from  £20,305  to  £6,777.  Sundry  creditors 
and  open  accounts  show  a  decrease  from  £26,322  to  £24,773.  The 
debenture  stock  outstanding  is  the  same  as  it  v.'as  last  year— £17, 863  — 
and  the  capital  also  remains  the  same.  We  have  slightly  altered  the 
form  of  making  up  the  balance-sheet.  Instead  of  carrying  provision  for 
c(mtingencies  on  the  debit  side,  we  are  showing  it  as  deducti'cl  from  the 
investments,  and  it  is  our  intention  from  year  to  year  to  shov/  that  figure 
on  that  side  of  the  balance-sheet  instead  of  on  the  other  sids.  There  is 
nothing  else  I  can  say.  I  now  move  tho  adoption  of  the  balance-sheet 
and  report. 

Mr.  EMILE  GARCKE  seconded  the  motion,  v.-hieh  v.-as  earned  unani- 
mously. 

The"  retiring  director  (Mr.  Emile  (iarcke)  was  ro-ek-oted,  as  was  the 
retiring  auditor,  and  the  proceedings  then  terminated. 

MARCONI'S  WIRELESS  TELEGRAPH  CO.  (LTD.)— The  ordinary  general 
meeting  was  held  on  .\l..nila\ .  Senatore  G.  Maiu-oni  presiding. 

The  CiiAiK.M.VN  sai.1  li.-  Iia.'l  little  doubt  that  the  accounts  (abstracted  in 
our  issue  of  July  16)  would  be  regarded,  in  all  the  circumstances,  as 
satisfactory.  The  figures  in  the  accounts  excluded  any  payment  by 
the  Government  for  the?  use  of  the  company's  high-power  stations  since 
the  beginning  of  the  -«-ar.  and  for  numerous  other  services  rendered.  No 
basis  for  remuneration  had  yet  been  .settled,  and  the  Board  thought  it 
better  to  leave  the  whole  item  to  bo  dealt  with  in  the  accounts  of  tho 
present  year.  At  the  beginning  of  the  war  wireless  telegraph  apj-vratuB 
was  ])romptly  declared  contraband  of  v/ar,  and  for  the  time  b.-ing,  there- 
fore, their  w-iirk  in  many  parts  of  the  world  practically  came  to  a  stand- 
still.  Their  programme  had  consequently  undergon-j  complete  disloca- 
tion, and  it  was  impossible  at  the  moment  to  say  to  what  extent  or  in 
what  way  it  would  be  affected  eventually.  On  the  other  hand,  their 
factory  liad  been  kept  very  fully  occupied  both  by  home  and  foreign 
orders.  Naturally,  the  businesses  of  their  associated  companies  in  some 
cases  had  also  been  much  disturbed.  The  American  company  ha<l  been 
deprived  of  the  use  of  their  Transatlantic  station  ov/ing  to  the  stations 
on  this  side  being  required  for  other  purposes.  Their  high-power 
stations  at  San  Francisco  and  Hawaii  had  been  comi)l-.-ted.  and  a  service 
was  being  conducted  with  .satisfactory  results.  They  were  daily  awaiting 
infoririation  with  regard  to  the  opening  of  that  service  through  to  ,lapan. 
The  Canadian  company  had  continued  to  make  jirogress,  but  the  changes 
eontcmphiteil  had  not  yet  been  carried  out,  owing  to  th  •  war.  The 
Arg.-ntiiie  company  lia<i  to  defer  work  upon  their  high-power  station. 
Th.-  Helgian  company  continued  to  conduct  its  business  from  Marconi 
House.  The  Erench'  company  had  continued  to  do  a  satisfactory 
business,  and  ha.I  paid,  f<ir  1914.  a  dividend  similar  to  that  of  1913.  Thi^ 
Marconi  lnt<-rnational  .Marine  Communication  Co.  had  continued  to  show 
satisfactory  progress,  although  it  has  not  Imcn  altogether  fl•(^e  from  lo.ss 
directly  arising  from  the  war.  Their  Russian  company  had  paid  a 
dividend  of  1.5  |)cr  cent.,  compared  with  6  per  cent,  for  1913.  The 
Spanish  company's  negotiations  with  the  Spanish  Government  were  not 
facilitated  by  the  outbreak  of  war,  but  they  were  assured  of  an  early  and 
satisfttctorv  termination. 

The  devl-lopment  of  the  Automatic  Telephone  Co.  had  not  made  much 
comnKTcial  progress,  in  consequence  of  the  war.  Tile  name  of  the 
company  has  bi'cn  changed  to  the  Relay  Automatic  Telephone  (V).,  as  the 
Swedish"  name  under  which  it  traded  was  liabl-  t..  b-  mi-.taken,  whi.-b 
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would  not  have  been  to  its  advantage.  They  had  signed  an  important 
contract  with  the  Italian  Government,  which  they  contemplated  would  be 
put  into  operation  in  the  early  future,  \\:ti  r-mt  to  the  Imjierial 
chain:  At  the  end  of  last  year  the  Pim  m  i~i.  i  i ..  mial  informed  the 
company  that,  owing  to  the  altered  circuni-'  m  •  ~  i'  -ulting  from  the  war. 
the  Government  had  decided  not  to  proceed  witli  iIrsc  Imperial  stations. 
They  v.'cre  further  informed  that  the  governing  factors  in  determining  the 
Imperial  scheme  would  be  better  met  by  means  other  than  tlie  con- 
struction of  stations  of  the  character  and  in  the  situations  contemplated 
by  the  contract,  and  that  the  amounts  disbursed  by  the  company  in 
respect  of  the  contract  would  be  refunded.  Subsequently,  in  February, 
negotiations  v.ere  entered  into  with  the  Government  for  the  erection  of 
certain  stations  on  conditions  differing  fiom  those  contained  in  the 
original  scheme,  Negotiations  were  proceeding  on  a  basis  which,  if 
agreed  to.  would  represent  to  the  company  a  reasonable  etniivalent  of  the 
terms  of  the  1913  contract.  Nothing,  however,  had  yet  been  definitely 
decided. 

There  had  been  important  developments  in  the  art  of  wireless  tele- 
graphy, and  they  had  applied  for  several  new  patents. 

3Ir.  Godfrey  C.  Is.\.\cs  (managing  director)  seconded  the  resolution 
for  the  adoption  of  the  report  and  said  that  when  he  joined  the  Company 
on  .Ian.  2.'),-ini0.  it  had  au  issued  capital  of  £547,299,  and  had  practically 
no  cash  resources  and  no  credit.  It  had  been  extremely  difficult  to  find 
money  in  this  country  for  wireless  telegraphy.  But  for  Mr.  Marconi 
being  successful  in  obtaining  money  in  Italy  there  was  little  doubt,  he 
thought,  that  the  Mnrcrmi  Company  would  have  then  come  to  an  end. 
Mr.  Marconi  had  |i.  t  nnallv  .i.lv.ui. .  <l  tlL'.iiiiO.  To-day  they  had  an 
issued  capital  of  ne.iri\  t  i  .'lUiiodii  liny  wnc  in  a  very  sound  financial 
position,  and  their  a,-.<Lt.<  v.in  viry  .-.ouml.  They  had  nea;rly  £1.000.000 
to  the  credit  of  general  reserve.  Their  securities  v.ere  first-class,  and 
their  properties  could  be  realised  at  a  handsome  profit.  With  regard  to 
the  rea,sons  why  the  business  did  not  prosper  in  its  first  years,  after  Mr. 
Marconi  provided  the  (.'ompany  with  his  valuable  invention,  was  bee  aise 
the  valuable  patents,  which  were  then  this  company's  property  alone,  were 
imitated  in  (icrmany  ;  a  big  German  company  was  created  by  the  German 
liovernment.  It  had  the  advantage  of  the  financial  aid  of  some  of  the 
principal  German  banks,  and  a  very  large  subsidy  from  the  German 
Government.  It  was  against  this  State-aided  opposition  that  the  Marconi 
Company  had  to  contend  for  many  years.  Notwithstanding  this  very 
powerful  opposition  of  the  German  compan}'.  and  largely  due  to  the 
magnificent  support  given  to  Mr.  Marconi  personally  by  the  Italian 
(Jovernment,  and  this  notwithstanding  that  Italy  was  the  ally  of  the 
<!erman  company's  Government,  the  Marconi  Company  was  successfully 
carried  on.  The  German  company,  aided  always  by  the  German  Govern- 
ment, created  powerful  agencies  in  nearly  every  country  in  the  world,  and 
made  great  headway.  AVith  the  exception  of  Italy,  France  and  Great 
Britain,  these  Germans  had  obtained  a  preponderating  position  in 
practically  every  part  of  the  world.  They  had  not  only  to  contend  with 
the  German  agents,  but  also  with  the  German  Ambassadors,  and  their 
position  was  so  impossible  under  such  conditions  that,  immediately  on 
joining  the  Company  he  (ilr.  Isaacs)  made  an  appeal  to  Sir  Edward  Grey 
and  placed  the  whole  of  the  facts  before  him  ;  from  that  time  forward  h(^ 
obtained  the  support  of  the  British  Ministers  abroad  in  their  negotiations 
v.ith  foreign  Governments,  and  from  that  time  also  they  commenced  to 
make  substantial  progress,  until  they  had  now  reached  the  preponderating 
position  in  the  industry.  This  was  a  great  victory  in  view  of  the  methods 
ado|)tcd  by  the  Germans.  Within  three  months  of  his  joining  tht^ 
Company  it  v.as  evident  that  their  future  lay  in  a  commercial  wireless 
telegraph  service,  and  they  applied  in  April.  1910.  to  the  British  Govern- 
ment for  the  right  to  erect  high-power  stations  in  all  British  possessions. 
The  (iovenimc-nt  diil  not  grant  them  that  right,  although  they  had 
asked  for  no  money.  When  the  British  Imperial  chain  was  suggested  it 
met  with  severe  opposition  on  the  ground  that  unduly  favourable  terms 
were  d<inianded.  But  the  (ierman  tJovernment  at  once  resolved  to 
build  a  chain  of  wireless  stations  in  all  the  German  Colonies.  The  matter 
was  not  diseus.sed  in  the  (Jerman  Parliament,  but  the  stations  were  im- 
mediately ])roceeded  with  and  were  built.  He  was  informed  that  the 
]>riee  the  German  (Jovcrnment  paid  for  each  of  those  stations  was  three 
times  the  price  their  Company  had  asked  from  the  British  (iovernment. 
and  there  was  a  subsiily  which  represented  far  more  than  the  Marconi 
Company  ever  contemplated  getting  in  any  year  from  the  royalty  which 
they  were  to  receive  upon  the  Imperial  stations.  .Those  stations  he 
Ixlicverl  cohI  the  Geimaii  f iovernment  £2.00t).0(J0.  and  it  was  not  a  bad 
invest nienl  at  all.  For  instance,  this  country  declared  war  on  (Jermany 
Hi  midnight  on  Aug.  4  lost.  At  .'5  in  the  afternoon  of  Aug.  4  (iernmny 
wnt  out  a  me.s.sage  to  all  its  wireless  stations,  which  i)a.sse<l  that  message 
on  from  <ine  to  another,  and  each  station  s<'nt  it  out  to  .sea,  covering  a 
rndiuK  of  2,001)  miles  or  more,  to  this  etleet  :  "  War  declared  uptui 
Knglaml  :  make  as  ipiiekly  as  you  can  for  a  neutral  port."  By  that 
message,  (ii-riiiany  eimtrived  to  save  the  greiutir  part  of  its  mereai\lile 
marine.  If  it  had  but  saved  one  of  its  big  ships  the  wireless  investmiiit 
would  have  tieen  amply  justiKed.  They  contemplated  that  after  the  war 
there  would  be  a  considerable  business  to  be  done  with  many  foreign 
countrien.  but  owing  to  the  financial  stress  which  might  roign  for  a 
period  it  was  possibh'  that  many  foreign  Governments  would  defer 
eMt.riuL'  into  the  engacements  which  they  otherwi.se  would  Ix'  only  too 
•.villini;  (o  do  if  they  were  not  able  to  soine  cxtt>nt.  and  for  somelittle 
j»riorl,  to  finance  the  work  which  they  were  prepared  to  undertake  for 
ihij  n"v<rnmiiils.  The  Board  contemplated  so  husbanding  their 
r.  vMiii'M  that  when  the  time  come  thev  would  be  able  to  undertake  the 
Ini-iiM-u  which  would  Iw  ollered.  It  might  also  be  poHsiblr  that  they 
wouin  he  called  up<m  for  financial  assistonce  lor  some  of  their  ussociated 
eomp»nic».     In  these  circumiltnnceH  ho  fell  »uro  the  shareholders  would 


agree  that  they  were  adopting  a  wise  policy  in  paying  a  smaller  dividend 
and  in  making  all  the  provision  which  the  future  might  require. 

Mr.  L.iML\5i  asked  what  they  had  to  receive  frorn  the  British  Govern- 
ment. He  did  not  know  whether  au_\-thing  had  been  received  on  account. 
If  it  were  a  large  simi  it  would  be  a  very  useful  thing  to  know  in  the  nick  of 
time.  He  thought  the  Chairman  should,  if  possilile,  give  the  amount. 
He  wished  he  had  knowni  as  much  in  February,  1914.  as  he  knew  to-day. 
He  was  speaking  to  a  certain  extent  as  a  Stock  Exchange  man,  and  he  had 
discovered  that  inside  knowledge  was  rather  usefid. 

Aid.  J.  FoRDE  suggested  that  when  the  money  was  paid  to  the  Company 
by  the  Government  the  information  should  be  communicated  at  once  to 
the  shareholders. 

Jlr.  Godfrey  Isa.\cs  said  he  did  not  know  that  he  coidd  give  the  sum 
with  any  assurance,  and  if  he  could  he  did  not  think  he  would.  The 
services  which  the  Company  was  rendering  to  the  Government  still 
continued.  As  regards  publishing  the  sum  which  they  might  receive 
directly  the  matter  was  settled,  if  it  were  possible  it  should  be  done 
immediately.  With  regard  to  the  question  of  the  information  getting 
through  to  some  before  it  got  to  others,  to  the  advantage  of  some,  so  far 
as  the  Company  was  concerned  they  did  their  utmost  to  prevent  any 
information  going  out  of  the  office  until  it  was  sent  out  by  circular  to 
shareholders  ;  but  in  a  business  like  theirs  he  wanted  everybody  to  bear 
in  mind,  before  he  allowed  himself  to  listen  to  wild  charges  thrown 
at  the  Company  and  its  officials,  that  there  were  a  large  number  of  persons, 
not  in  the  Marconi  office,  who  knew  what  was  going  on,  and  who,  perhaps, 
knew  sooner  what  was  going  to  happen  than  the  Marconi  oflicials  them- 
selves. 

The  resolution  was  then  carried,  and  the  dividends  proposed  in  the 
report  were  approved.  * 

The  Chairman  proposed  a  resolution  altering  the  articles  of  association 
which  was  carried,  and  will  come  up  at  an  extraordinary  meeting  on 
Aug.  18  for  confirmation. 

A  cordial  vote  of  thanks  to  the  chairman  and  his  colleagues  concluded 
the  proceedings.     • 

BKITISHELECTRICTRACTIONCO.(LTD.)— At  an  extraordinary  meeting 
of  this  company  on  Friday  tin-  .-.liiine  of  reduction  (set  out  in  our  issue 
of  .(uly  Hi.  p.  5()9)  was  approvi^il  with  four  dissentients.  Mr.  Emile 
(larcke presided,  and  said  the  diieclors  proposed  to  write  off  net £908,000, 
which  the  directors  estimated  that  their  assets  were  short  of,  or  3s.  7d. 
in  the  £.  The  two  debenture  stocks  amoiniting  to  £1,800.000  were  not 
affected.  The  capital  of  the  preference  stocks  was  not  to  be  reduced, 
but  it  would  be  rearranged.  The  reduction  of  capital  fell  entirely  on  the 
ordinary  stocks — 50  per  cent,  was  w^ritten  off  the  preferred  ordinary 
stock.  "Then  there  were  the  income  certificates  (£20li.000)  which  had  no 
capital  rights.  These  would  he  cancelled,  and  the  holders  would  receive 
capital  stock  to  the  extent  of  35  per  cent,  of  the  nominal  amount  of  the 
certificates.  It  was  proposed  tr)  convert  the  foirr  classes  of  stock  and  the 
income  certificates  into  two  classes  of  stock — preference  and  ordinary. 
The  new  6  per  cent,  cumulativ.^  preference  stock  would  have  priority  of 
capital  over  the  new  ordinary  stock.  The  ordinary  stock  woidd  rank 
after  the  preference  stock  as  regarded  capital  anil  dividends.  Prcfercnci^ 
stock  would  be  allotted  as  follows  :  To  holders  of  the  existing  6  ])er  cent, 
preference  stock,  an  amount  equal  to  their  present  holdings  ;  to  the 
holders  of  the  existing  7  per  cent,  non-cumulative  stock,  3.'i  per  cent,  of 
their  holdings  ;  and  to  the  holders  of  income  certificates,  10  per  cent,  of 
their  holdings.  The  new  ordinary  stock  would  Iw  allotted  :  To  holders 
of  existing  7  per  cent,  non-cumulative  preference  stock,  65  per  cent,  of 
their  holdings  ;  to  holders  of  existing  preferred  ordinary  stock,  .50  per 
cent,  of  their  holdings  ;  to  holders  of  existing  def<Mre<l  ordinary  stock, 
,3t)  per  cent,  of  their  holdings  ;  and  to  holders  of  income  certificates.  .35 
per  cent,  of  their  holdings.  'I'he  matter  was  not  completed  that  ilay  liy 
carrying  the  resolution.  Separate  mestiugs  would  have  to  be  held  at 
which  the  scheme  as  it  affected  each  cla.ss  could  be  discussed.  If  all  the 
class  meetings  approved  the  scheme  by  the  necessary  threefoiuths 
majority  a  confirmatory  meeting  of  all  tlu'  stockholders  would  be  called, 
ami  fhe  scheme  would  finally  be  sul>niitted  to  the  Courts  for  approval. 
The  great  merit  of  the  sch^■m(^  (saiil  Mr.  (iarcke)  was  that  by  a  reiluction 
of  cajiital  by  £900.000  the  dini  tors  hoped,  in  course  of  time,  to  renuivc 
the  whole  of  the  marki't  dr]iri'iiation,  which  amounted  to  about 
£2,000,000.  He  believed  if  the  scluine  were  carried  out  it  woidd  ]ilacc 
the  company  in  a  stronger  position  to  meet  the  ditticulties  with  whidi 
they  would  be  confronted  as  a  result  of  the  war,  and  would,  he  hoped, 
enable  them,  when  the  war  was  over,  to  start  on  a  new  career  of  pros- 
perity, with  its  optimism  tempered  by  past  adversity.  The  directors 
Iniil  received  proxies  from  stockholders  representing  between  £8,0tM(  and 
£9,(NI0  against  the  scheme,  ami  from  stockholders  representingsomething 
like  £l.2t)0,000  in  its  favour. 

The  m<'ctings  of  tlu'  several  cla.s.ses  of  stoekholdiTs  to  consider  and,  if 
thouudit  lit  to  iipprove.  the  propiwiMl  sihi-me.  will  {  aU-  place  on  Aui;.  9 
at  the  llnll„,i„  i;,,.l;nir.'Uit.  I,..,,,!.,,,, 

KARACHI  ELECTRIC  SUPPLY  CORPN.  (LTD.)— The  dinuial  meeting  was 
held  recently  at  Karachi.  The  chairman  (the  Hon.M.de  P.  Webb,  CLE.) 
said  supply  was  commenced  at  the  end  of  March  to  39  consumers,  and  siDce 
then  the  numWr  had  risen  tofi4,and  nearlySOO  houses  ami  premises  were 
lu'ing  or  about  to  b<>  wired.  Karachi  municipality  had  plaeeil  a  five 
years'  contract  with  the  company  for  public  liiililing.  whilst  the  Karachi 
Cantonment  authorities  weri'  negotiating  for  lighting  the  cantonments. 
The  industrial  development  of  Karachi  had  been  hindered  in  the  past  by 
the  difficulty  and  expense  of  providing  adequate  sujiplies  of  cheap 
power,  but  fortiniately  they  had  largi'  oil  fields  not  far  away,  and  by  tln' 
aid  of  oil  fuel  the.v  could  gt'nerate  electrical  energy  at  a  cost  that  would 
naljle  manv  new  industries  to  be  starte'd  in  Karachi, 
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METKOPOUTAN  RAILWAY  CO. — The  half-year's  working  to  June  30 
.nlmit^  of  thi-  payment  of  the  dividends  on  the  preference  and  an  interim 
(liviiltnil  al  tile  rate  of  1  per  cent,  per  annum  on  the  ordinary  stock.  The 
latter  compares  with  li  per  cent,  for  the  first  half  of  1914.  The  decrease 
is  due  to  the  company  receiving  from  the  Government  only  the  same  net 
receipts  from  traffic  as  in  1913,  although  the  company  has  to  provide 
interest  on  the  cost  of  new  lines  and  works.  An  interim  dividend  on  the 
surplus  lands  stock  at  the  rate  of  2f  per  cent,  per  annum  is  to  be  paid  for 
the  half  veav. 


NEW  COMPANIES,  STATUTORY    RETURNS, 
MORTGAGES  AND   CHARGES,   &c. 

NEW   COMPANIES. 

BEACON  CARBONS  (LTD.)  (140,966)— Reg.  .July  14.  capital  £5.000 
in  £1  shares,  to  cany  on  business  of  manufacturers  of  and  dealers  in 
electric  carbons,  electrical  equipment,  fittings  and  machinery,  appliances 
for  electric  lighting  and  electric  cables,  &c.  Private  companj'.  First 
directors  :  C.  W.  Webster  and  Mrs.  A.  M.  Webster.  Reg.  office  :  Whit- 
lev-street,  Binglev. 

"COMPARRI  WIRELESS  CONTKOLSYND. (LTD.)  (141.009).— Reg.  July  17, 
capital  £.").U0O  in  il  shaiv~.  i.i  taki-  over  inventions  and  patents  relating 
to  wireless  contn.l  sy^t.  in-.  .  I.  itric  apparatus  for  operating  and  con- 
Iriilling  musical  instrunieiits  cVc,  and  to  adopt  an  agreement  with  Manrico 
Compare.      Private  inmpaiiy, 

F.  HUSBAND  (LTD.)  (140,919.)— Reg.  July  8,  capital  £1,000  in  10s. 
shares  (1.000  7  per  cent,  preference),  to  acquire  the  business  connectiim 
of  an  electrical  engineer  belonging  to  F.  Husband,  and  the  benefit  of  his 
British  patent  rights  in  connection  therewith.  Private  company.  First 
directors  are  F.  Husband  and  .1.  A.  Fraser.  Reg.  office.  Craven  House, 
Kingsway,  W.f'. 

PERKINS  ENGINEERS  (LTD.)  (140.847).— Reg.  July  1,  capital  £100  in  £1 
shares,  to  carry  on  the  Ijusiness  of  mechanical,  electrical,  consulting 
and  other  engineers,  makers  of  ovens,  machinery  and  appliances  for 
baking,  kneading,  &c.  First  directors  are  F.  C.  Ihlee,  W.  Pelmore,  K. 
Pelmore,  .T.  E.  Pointon,  -J.  H.  Booth  and  J.  Newman. 

TALBOT  ENGINEERING  CO.  (LTD.)  (140,894).— Reg.  July  6,  capital 
£1.000  in  £1  shares,  to  take  over  the  business  carried  on  as  the  Talbot 
Engineering  Co..  and  to  carry  on  the  business  of  electrical,  mechanical, 
motor,  aerial  and  general  engineers,  manufacturers  and  factors  of  metal 
appliances,  &c.  First  directors  are  M.  Thomas,  D.  J,  Evans  and  W.  H. 
Hiiglies.     Reg.  OtKce  :   Commercial-buildings,  Talbot-road,  Port  Talbot. 

WILSONS  &  BERRY  (LTD.)  (140,898).— Reg.  .July  6,  capital  £15.000  in 
£1  shares  (5,000  preference),  to  take  over  the  business  of  Wilson  Bros.,  to 
carry  on  the  business  of  mechanical  and  electrical  engineers,  manu- 
facturers of,  agents  for  and  dealers  in  motors,  motor  cars,  &c.  I'rivate 
company.  First  directors  arc  E.  H.  Fletcher,  R.  Wilson,  F.  Wilson  and 
A.  .J.  Berry. 

MORTGAGES  AND  CHARGES. 

BRITISH  &  COLONIAL  INSULATING  CO.  (LTD.)— A  memorandum  of 
satisfaction  in  full  on  .lulv  Ki.  HI15,  of  debentures  dated  .May  18,  1909, 
-reliving  £1(1.000,  has  bceii  tiled. 

JULIUS  SAX  &  CO.  (LTD.)— Mortgage  debenture  dated  .July  9,  1915, 
to  secure  tl.iHjo  (ranking  pari  passu  with  £3,500  Lssued  in  1908),  charged 
nil  eiimpany's  undertaking.  Holder,  I'.  C.  Rowe,  Newlands,  Leather- 
head.  Surrev. 

NATIONAL  ALLOYS  (LTD.)— Debenture  dated  July  2,  1915,  to  secure 
£.'>.0(tO.  charged  on  the  company's  undertaking  and  property,  j)resent  and 
future,  including  uncalled  capital.  Holders,  Edward  Lc  Btis,  Bock 
House.  Billiter-strei-t.  I.ond.m.  E.C. 

NAYLORGRAPH  (LTD.)  -Debenture  dated  .June  24. 1915,  to  .secure  £.550. 
changed  on  the  eiimpany's  undertaking  and  property,  ])re.sent  and  future, 
including  iimalled  eap'ital.  Jlolder,  J.  M.  Hunt,"  Fairlawn  Park-roatI, 
Southborough. 

PORLOCK  &  DISTRICT  ELECTRIC  SUPPLY  CO.  (LTD.)— Debenture 
and  as  further  security  thereto,  a  mortgage,  both  date<l  .Tune  24,  1915,  to 
secure  £250,  charged  on  Higher  Mill,  at  Hawkcomlie,  Porlock,  Somerset, 
water  rights  and  company's  other  as.sets,  present  and  future,  including 
uncalled  capital.     Holder.  ('.  Hlaekford.  Porlock.  Scmcrsi-t. 

RECEIVERSHIPS. 

BRITISH  ELECTRIC  AUTOMATIC  MACHINES(LTD.)— Notice  of  apixiint- 
menl  (if  1>.  .Iiihnston,  1,  Broad-street- place,  E.C-,  as  receiver  or  manager 
on  July  10  under  powers  contained  in  debenture  dated  April  12,  1915, 

llle.i 


CITY  NOTES. 

» 

UEMORANDA  (July  28).— Bank  rate  S  per  cent,  (since  Aug.  8,  1914.) 
Consols  (ioi^f.  Consols  Pay  Day  Aug.  5.  Stooka  and  .Shares  Ticket 
Days  Aug.  11  and  26.     Pay  Days  Aug.  12  and  27.     Price  of  silver,  22Jd. 

BOURNEMOUTH  &  POOLE  ELECTRICITY  SUPPLY  CO.— An  interim 
iliviilend  on  the  ordinary  sliarcH  at  the  rate  of  o  por  cent,  (lesfl  tax)  for  the 
half-year  ended  June  aO  haa  bccu  declared. 


BRISTOL  TRAMWAYS  &  CARRIAGE  CO.  (LTD.)— An  mterim  dividend  at 
the  rate  of  4  per  cent,  per  annum  for  the  half-year  ended  June  30  has  been 
declared. 

CENTRAL  LONDON  RAILWAY  CO. — Interim  dividends  for  the  first 
half  of  Utlo  on  the  undivided  ordinary  stock  at  the  rate  of  3  per  cent 
and  on  the  preferred  ordinary  stock  at  the  rate  of  4  per  cent,  have  been 
declared. 

CITY  AND  SOUTH  LONDON  RAILWAY  CO. — An  interim  dividend  for  the 
first  half  of  1915  on  tlie  5  per  cent,  iiivference  stocks  at  the  rate  of  5  per 
cent,  have  been  deelared. 

COUNTY  OF  LONDON  ELECTRIC  SUPPLY  CO.  (LTD.)— An  interim 
dividend  on  the  ))reference  shares  at  the  rate  of  6  per  cent,  per  annum, 
less  tax,  for  the  half-year  to  June  30  and  an  interim  dividend  on  the 
ordinary  shares  for  the  same  period  at  the  rate  of  5  per  cent,  per  annum, 
less  tax.  have  been  declared,  both  payable  Hep.  15. 

CROMPTON&CO.  (LTD.) — Mr.  Thomas  Britten  (the  company's  manager 
at  Clielmsford)  has  been  elected  to  a  seat  on  the  board. 

LONDON  ELECTRIC  RAILWAY  CO. — Interim  diWdends  for  the  first 
half  of  1915  on  the  4  per  cent,  preference  stock  at  the  rate  of  4  per  cent, 
and  on  t  he  ordinary  shares  at  the  rate  of  1  per  cent,  have  been  declared. 

METROPOLITAN  DISTRICT  RAILWAY  CO. — Interim  dividends  for  the 
first  half  iif  l!il-"i  nil  till-  4  per  eiiit.  miaranteed  .stock  at  the  rate  of  4  per 
cent., nil  the  liist  pieteieiiee  stnek  at  the  rate  of  4i  per  cent,  and  on  the 
second  prefeii  nc  e  stnek  at  tlie  rate  nf  :>  per  cent,  have  been  declared. 

UNDERGROUND  ELECTRIC  RAILWAYS  CO.  OF  LONDON  (LTD.)— 
Interest  nii  the  6  per  cent,  first  cumulative  income  debenture  stock  will 
be  paid  on  Sept.  1,  less  ta.v',  at  the  rate  of  6  per  cent.,  and  coupon  No.  1.5 
of  the  fi  per  cent,  income  bonds  will  be  paid,  free  of  British  tax,  at  the  rate 
of  6  per  cent,  on  the  same  date. 

WAR  LOAN  AND  ELECTRICAL  UNDERTAKINGS.— Jloney  on  loan  to 
Falkirk  Cnuiieil  has  been  witliilrawii  by  the  lenders  for  the  purpose  of 
being  invested  in  tlie  War  Loan.  The  Town  Comicil  decided  to  raise  their 
interest  on  short  period -loans  from  3^  per  cent,  tax  free  to  4  per  cent, 
less  tax. 

Grangemouth  Council  have  agreed  to  endeavour  to  arrange  loans  at 
4  per  cent.,  and  in  the  meantime  the  Burgh  Chamberlain  is  authorised  to 
arrange  for  small  loans  at  4J  per  cent. 

Greenock  and  Port  Glasgow  Tramways  Co.  have  undertaken  to  sub- 
scrilx;  the  last  10s.  of  each  £5  War  Loan  bond  taken  out  by  their  employes. 


ELECTRICAL  COMPANIES'  SHARE  LIST. 

What  were  known  as  "  official  quotations  "  are  not  now  issued,  but 
we  give  below  the  latest  prices  at  which  actual  transactions  took  place 
on  or  before  Wednesday,  July  2S.  The  greatest  care  is  taken  in  compiling 
these  figures,   but  the  difficulty  of  verification  is  now  much  increased. 

_,T.AST  I         Price,         i      RaTB       i~n7»inRMn 

^Divi-  NAME.  Wed.       per  cent,  i     %''°^"° 

&   DENDJ  I     July  28.     Yielded.  '^"^• 


I  Electricity  Supply. 

Bournemouth  &  Poole  E.L.  Ord 

Do.    4i%Cum.  Pref 

Do.     6%Cum.2nd  Pref 

i  Brompton  &  Kensington  Ord 

Central  Elec.  Supp.  G.  Deb.  St 

Ctiaring  Cross  West  End  &  City  Debs.., 

Do.    4i';'o  Pref 

(     Do.     Ord 

City  of  London  Elec.  Lt.  Ord 

Do.    6%  Pref 

Do.    5%  Deb.  St 

County  of  London  Ord 

Do.    6%  Pref 

I      Do.    2nd  Deb 

Edmundson's  Elec.  Supp.  4t%  Debs... 
[   iCensington  and  Knightsbridge  Ord.  . . 

Do.    Deb.  St 

London  Elec.  Supp.  6%  Pref 

Do.    4%  Mort.  Dsbs 

Metropolitan  E.  Supp.  Ord 

Do.     1st  Mort.  Deb 

Midland  Elec.  Corpn.,lst  Mort.  Deb.  St, 
Newcastle  &  Dist.  E.L.  6%  2nd  Dbs  . . 
Newcastle- 'on-TyneE.S.5%2dMt.Db.St. 
North  Metropolitan  E.  P.  Supp.  6%  Pref 
South  London  E.S.  1st  Mort.  Debs.    .. 

Urban  Elec.  Supp  4J%Db.St 

Waste  Heat  &  Gas  Elec.  Gen.  Stations., 
Westminster  E.S.  Corp.  Ord 

Do.    4t%Cum.  Pref 

Electric  Railways  &  Tramways. 

British  Elec.  Traction  5%  Debs 

Do.    6%  Cum.  Pref. 


LA}.     070  v^um.  rici 

Central  London  Guar.  Assented  Ord. 
Do.        do.        Assented  Def.  Ord. 


Do 


4I"„  Pre(. 


,  St. 


City  &S.  London  Deb 

Do.     Pref.  1 896- 

Lanarkshire  Tramways  . . . , 
London  Electric  Ry.  Ord.. 

Do.    4%  Pref 

Do.    4%  Debs 

Metropolitan  Ry.  Con.  Ord., 

Do.    3J%  Pref. 


9tt 
951 
10{ 

90  i 

m 

4* 

4 

13} 
121 
110 
10  i 
10 /s 
Q7 
77it 

7t 
86 

5* 
8bi 

2J 


8Si 
U 
7* 
4.'( 

79 
63t 
73i 
76i 

loot 

931t 

84 

80 


62J 
85 
24! 


£    s.  d. 
7    2.  8 


4  8 

5 

4  15 

10 

.■)  10 

10 

6  5 

1) 

6  14 

6 

4  17 

0 

4  10 

11 

6  10 

?. 

,■;  in 

7 

4  12 

•^ 

5  16 

'> 

6  4 

i 

4  13 

0 

.■i  IK 

h 

4  11 

11 

uu.    3J°/J  Convertible  Pref. 

Do.     3t»/iADebs    

Do.     3J%  Debs 

Metropolltai.  DIst.  Ry.  Ord... 
Do.     4%  Prior  Lien      


8  16  6 
5  8  11 
5    4    3 


4  14 
4  18 
4  10 
4  14 


Mar,  Sept 
Feb,  Aug 
Feb  Aug 
Mar,  Sept 

Jan,  July 

Aug,  Feb 
Feb,  Aug 
Mar.  Jly 
Jun,  Dec 
Mar.  Sept 
Feb,  Aug 
My.  Nov 

July 
Feb,  Aug 
Jan,  Jly 

Jan.Vly 
Mar,  Aug. 

Jan,  Jly 

Jan,  Jly 
Mar,  Sept 
Mar.  Sept 

Apl,  Oct 

Jan,  Jly, 
Apl.  Oct 

Mar,  Aug 
Mar,  Sept 

Jan,  Jly. 

Apl,  Oct 
Feb,  Aug 


May.  Nov 
Feb,  Aug 
Feb,  Aui; 
Jan,  July 
Mar.  Sept. 
Jan.  Jly. 
Feb,  Aug 
Feb.  *ug 
Feb,  Aug 
Jan,  July 
Jan,  July 
Feb.  Auf 
May,  No? 


tEi  dirkiind  or  lateritt. 
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ELECTRICAL  COMPANIES'  SHARE  USJ. —CorUtnued. 


i  pivi- 
to  Idbnd! 


Electric  Railways  and  Tramways 

4J%    Metropolitan  Dist.  Ry.  4i%  First  Pref 


St. 


2/6 


6%  I     Do.    6%  Perp.  Debs -  -    - 

St  I  4%       Do.    4%  Debs 

St     4%        Do.     4%  Debs.  (1903-5) 

St     4%  (     Do.    4%  Guar.  Stocit 

10  ..      Underground  E.Rys.  of  London  Shares. 

1/0      ..  i     Do.    AOrd 

St     6%        Do.     6%  Inc.  Debs 

•  ■    6%       Do.    6%  Inc.  3ds.,  with  coup.  15 

-•    4J%     Do.    4J%Bds 

5      ..      Yorkshire  W.  Riding  Ord 

5   6%  I     Do.    Pref 

'     Electric  Manu(a:turing,  &c. 

1  1/93'  Babcock&  Wilcox  Ord 

1    1/0      Brit  Aluminium  Ord , 

100    5''b        Do.     Prior  Lien  Debs 

1    6"„        Do.    6%  Pref 

5    15"„    Brit.  Insulated  &  Helsby  Ord 

5,  3/0        Do.    6%  Cum.  Pref 1 

British  L.M.Ericssion  Mfg.Cm.6%  Pref. 

Brit  Westinghouse  Pref 

Do.    6%  Prior  Lien  Debs 

Do.    4%  Mort.  Deb.  St 

Callender'sCable,  &c.,  Co.  Ord 

Do.     5%  Pref 

Castner  Kellner 

Dick,  Kerr  &  Co.  6%  Pref 

Edison  &  Swan  U.Elec.Lt  A.  £3  pd 

Elec.  Construction  Ord 

Do.    7%  Cum.  Pref 

Do.  4%  Debs 

Genera!  Electric  6%  Pref.  . . .  i 

W.  T.  Henley's  Telegh.  Wks.  Co.  Ord. . 

Do.      4J%  Cum.  Pref 

Do.     4J%Db 

India  Rubber,  G.  P.  &c.,  Ord 

Do.  Pref 

lUUj  4%  I     Do.      4%  Debs 

12  12/0    Telegh.  Con.  &  Main.  Co 

100   4%  I      Do.    4l%Debs 

'    7J%    VickersOrd 

Do.     5%  Pref 

Do.     1st  Debs 

Do.    41%  2nd  Debs 

Telegraphs. 

Amazon  Telegh.  Co.  i%  Debs 

Anglo  American  6%  Pref.  Ord 

Do.    Def.Ord 

Commercial  Cable  4%  Debs 

Cuba  Submarine  Ord 

Do.     10%  Pref 

5/0      Direct  Spanish  10%  Pref 

4%      Direct  United  States 

25/0    Eastern  Tel.  Co.  Ord 

St   17/6        Do.    3J%  Pref 

4%       Do.     4%  Debs .• 

St    4%     Eastern  Extension  Tel.  Co.,  4%  Dobs. . 

7%       Do.    Ord 

22%    Gt.  Northern  Tel.  Co.  with  Coup,  d . . . 

25  13%'   Indo-European    

10<;i     Marconi's  Wireless  Tel.  Co 

1'  7''i       Do.    7%  Pref 

9d.      West  India  &  Panama  Ord 

6%       Do.     1st  Pref 

10   3/0     Western  Telegh.  Co 

4%       Do.    4%  Deb.  St 

41%     Western  Union  50  yr.  BJs 

Telephones. 

$2      American  Telephn.  it  Telgh.  $100  Cap. 

5%     Cuban  Telephn .  Co.  5%  Bds 

7l.d.    Monte  Video  Telephn.  Ord   

4i%    New  York  Telephone  4J%  Bds 

10%  ;  Oriental  Telephone  Ord.  (ex  bonus)    .. 

4%  I     Do.     Db.  St 

4i%  Telephn.  Co.  of  Egypt  Db.  St 

8%  1  United  River  Plate  Ord 

5%  Cum.  Pref 

1%      Do.     Deb.  Stk 

Financial  and  Inve^tm^nL 

CIobeTelegh.  &  Trust 


4  12    3 

4  10     8 
4  117 


1001 


1*15% 
1    6% 


10    6% 
5'  20"o 
5!  2/3  , 
St     4i%^ 
lOl  5% 
10   5% 


1;  6d. 
4J% 


5% 


eut 

78J 

list 


6  2 

7  1  2 
5  10    4 

5  13    6 

6  112 
6  13  4 
5  16  10 
5  16  4 
4  17    3 

4  18     I 

5  1     9 


Do.     6%  Pf. 
Mackay  (^mpanles' Common  
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Technological  Museums. 

Practically  every  town  iii  the  coiuitiy  worthy  of  the 
name  has  a  museum,  and  we  cannot  believe  that  idle 
ciirio.sity  accoiuit.'*  for  the  fact  that  during  the  course  of  the 
year  hvmdreds  of  thousands  of  people  visit  these  institutions. 
For  no  apparent  reason  the  products  of  bygone  ages  figure 
largely  in  the  contents  of  the  average  museum.  Indeed, 
into  such  prominence  are  the  antiquities  brought  that  tliere 
is  seldom  accommodation  in  the  building  for  the  display  of 
present-day  materials  and  manufactures.  We  admit  our 
reverence  for  old  things  ;  especially  do  we  admire  old 
buildings,  old  books,  china,  furniture  and  the  like.  We 
glory  in  the  antique,  but,  at  the  same  time,  we  recognise 
that  since  we  are  whai  we  are,  namely,  a  commercial  nation 
engaged  in  the  manufacture  of  a  very  varied  assortment  of 
goods,  and  depen'Hng.  as  we  do,  upon  such  manufactures 
for  the  means  of  livelihood,  it  would  be  well  for  us,  and  it 
would  benefit  our  successors,  if  we  devoted  some  attention 
to  the  things  of  to-day  m  our  museums.  As  long  as  a  nation 
enjoys  prosperity  there  is  little  inclination  on  the  part  of  the 
authorities  to  embark  on  new  ventures,  but  when  in  normal 
times  our  trade  is  threatened  on  every  side  it  is  necessary 
that  steps  be  taken  to  checkmate  what  may  become  a 
catastrophe.  When  our  trade  is  threatened  we  must  at 
once  determine  what  is  wanted,  what  our  rivals  are  offering, 
what  our  manufacturers  are  producing  to  meet  the  threat- 
-ened  rivalry,  and  what  they  can  produce.  Documents, 
books  and  statistics  are  of  thenLseive-s  of  little  real  service 


in  such  a  situation.  What  is  wanted  is  a  technological 
museum  and  library  in  every  mdastrial  centre  throughout 
the  coimtry.  The  museum  and  library  in  a  particular 
district  should  represent,  to  the  fullest  possible  extent,  all 
that  is  known  concerning  the  industries  of  the  district. 


A  Research  department  controlled  by  a  representative 
local  committee  should  undertake  to  keep  the  museum  and 
librarv  fully  up  to  date,  and  in  addition  should  be  prepared 
to  advise  manufacturers  both  as  to  new  markets  and  new 
processes.  Under  present  conditions  each  manufacturer, 
in  a  manner  mfinitely  laborious  and  wasteful,  has  to  conduct 
his  own  research  in  his  own  way,  and  very  often  this  means 
that  it  is  done  badly,  expensively  and,  consequently,  waste- 
fully.  With  relatively  few  exceptions,  there  is  no  need  for 
secrecy,  and  we  are  strongly  of  the  opinion  that  goods  of 
foreign  manufacture  can  be  better  examined  and  criticised 
bv  a  bod^■  of  men  working  earnestly  and  in  concert  than  by 
an  individual  behuid  locked  doors  and  drawn  blinds.  The 
need  for  technological  miLseums  is  not  peculiar  to  electrical 
engineering,  but  for  every  branch  of  mdustry  and  for  every 
profession.  At  the  outbreak  of  war  we  were  treated  to  the 
absurd  spectacle  of  Boards  of  Trade  and  Chambers  of 
Comnrerce  hurriedly  organising  exhibitions  of  goods  of 
enemy  manufacture  in  order  that  home  firms  might  inspect 
them.  To-day  we  are  told  on  every  hand  to  organise,  and 
in  organising  it  behoves  us  to  know,  above  all,  what  the 
other  man  is  doing.  We  know  of  no  way,  other  than 
through  the  medium  of  trade  museums,  of  imparting  this 
knowledge  to  those  it  directly  concerns.  When  we  have 
vmdicated  our  honour  and  when  our  men  return  to  us  by 
the  million,  let  us  show  them  that  in  their  absence  we  have 
endeavoured  so  to  order  affairs  that  a  greater  victory  awaits 
them  at  home  and  that  part  of  the  fruits  of  such  victory 
shall  be  theirs. 


Thermal  Insulation  of  Ovens. 

There  is  no  doubt  that  the  thermal  insulation  of  electric 
ovens  is  imjwrtant  from  the  point  of  view  of  obtaining 
economical  results,  more  particularly  it  an  oven  Ls  required 
for  prolonged  operation.  Further,  if  the  thermal  hisulation 
is  poor,  the  rapidity  with  which  an  nvcii  heats-up  is  low  ; 
therefore,  the  electrical  input  mitst  be  greater  if  the  cooking 
temperature  is  to  be  reached  in  a  given  time.  From  every 
point  of  view  it  is  desirable  that  tliis  time  should  be  short. 
The  cook  has  no  wish  to  wait  longer  than  is  necessary,  and 
if  the  oven  Is  very  slow  in  heating-up  this  merely  means 
that  the  cost  of  running  Ls  higher  than  is  necessary.     But, 
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notwithstanding  the  importance  of  thermal  insulation,  it 
has  not  been  given  the  extensive  study  which  it  deserves. 
We  are,  therefore,  glad  to  reprint  an  account  of  tests 
carried  out  by  Messrs.  A.  E.  Kesnelly,  F.  D.  Everett  and 
A.  A.  Prior  dealing  with  this  subject.  The  tests  were 
carried  out  on  ovens  the  walls  of  which  were  constructed 
of  asbestos  board.  Commercial  ovens  are  not  made  m  this 
way,  as  the  asbestos  would  not  be  a  suitable  material  for 
keeping  clean  ;  consequently  iron  is  used  almost  exclu- 
sively. The  use  of  asbestos  board,  varying  in  thickness 
from  \  in.  to  -}  in.,  modifies  the  conditions,  the  temperature 
gradient  being  smaller  than  it  would  be  with  melal.  For 
this  reason  we  would  rather  that  the  au.hors  had  tested 
their  insulating  materials  between  metal  sheets. 


Nevertheless,  the  results  are  instructive.  It  is  notice- 
able that  whereas  a  single  shell  gave  a  thermal  resistance  of 
0-0254  thermal  ohm,  a  double  shell  only  raised  this  to  the 
figure  of  00410.  It  would  have  been  interesting  to  have 
seen  whether  simply  a  double  layer  of  the  asbestos  board 
would  have  given  as  good  a  result  as  the  double  shell 
enclosing  an  air  space.  Air  is  an  excellent  thermal  insulator, 
but  if  air  is  to  be  effective  it  is  essential  to  do  away  with 
convection  currents.  This  is  shown  clearl}^  by  a  test  in 
which  the  space  m  the  double  shell  was  divided  up  so  as  to 
make  a  cellular  construction  ;  but  the  cells  were  large,  with 
the  result  that  no  improvement  was  effected.  Packing  the 
space  with  cotton  waste  caused  a  marked  improvement, 
the  thermal  resistance  rising  to  OOGO."),  and  when  metallic 
wool,  which  is  a  specially  prepared  mineral  wool,  was  sub- 
stituted for  the  cotton  waste,  the  figure  rose  to  00779.  We 
are  not  acquainted  with  this  last-named  material,  so  that 
we  cannot  compare  it  with  cotton  waste  in  its  general  pro- 
perties ;  but  it  is  obvious  that  to  some  extent  the  result 
must  depend  upon  the  thermal  conductivity  of  the  material 
ased,  as  well  as  upon  its  cellular  nature.  The  best  result 
is  probably  obtained  by  using  material  whose  thermal  con- 
ductivity is  low  and  which  at  the  same  time  imprisons  a 
large  amount  of  air. 


The  Design  of  Induction  Motors. 

Oi-  tlie  books  dealing  witli  tlie  design  of  uiduction  motors. 
many  are  ultra-theoretical  and  several  are  ultra-practical. 
That  both  classes  serve  a  useful  purpose  is  not  for  us  to 
deny;  but  we  formed  the  opinion  long  ago  that  in  tin' 
engineer's  office  a  happy  combination  of  the  two  is  desirable. 
The  practitioner  is  generally  too  busy  to  devote  much  time 
to  an  advanced  theoretical  study  of  the  subject,  and  the 
young  designer  lacks  the  experience  to  enable  him  to  decide 
which  sections  of  the  theoretical  treatment  have  to  be  con- 
sidered in  order  to  secure  a  satisfactory  commercial  design. 
During  the  past  session,  Mr.  H.  L.  Smith  read  a  Paper  before 
tlic  Rugby  Engineering  Society  on  "  The  Electrical  De»sigri 
of  Induction  Motors,"  and  in  our  present  issue  we  |iul)lis|. 
the  first  part  of  Mr.  Smith'.s  most  uiteresting  and  IncKJ 
I'ajx-r.  'I'he  author  shows  that  the  design  of  an  induction 
motor  is  not  so  much  a  question  of  advanced  matliemaacal 
knowledge  -is  a  thorough  grounding  in  fundamental  prin- 
ciples, comhinod  with  al.ility  to  interpret  ard  :i|)ply  a  fe^v 
elementary  fnnim'...  eoninion  io  many  proiilems  in  iilteniale 


current  workmg.  We  venture  to  think  that  the  author's 
treatment  of  the  subject  will  make  a  strong  appeal  to.  and 
be  appreciated  by,  many  of  our  readers. 


Past  and  Present. 

M.\NY  of  our  readers  ^vill  call  to  mind  that  about  14  years 
ago  eight  7,000  IvW.  reciprocatmg  imits  were  mstalled  m  the 
74th-street  Station  of  the  Interborough  Rapid  Transit  Co., 
of  New  York.  The  guaranteed  steam  consumption  of  these 
engines  for  a  normal  rating  of  8,000  h.p.,  when  operating  at 
150  lb.  steam  pressure  and  "26  in.  vacuum,  was  approxi- 
mately 17-3  lb.  per  kilowatt-hour.  .\t  the  time,  both  engmes 
and  generators  were  miique  e.xamples  as  regards  design, 
construction  and  performance,  and  they  were  looked  upon  as 
the  last  word  in  the  art.  These  sets  are  probably  as  good 
to-day  as  when  thev  were  installed ;  but  four  of  them  are, 
nevertheless,  being  broken  up  and  sold  as  scrap,  and  three 
30,000  kw.  turbine  imits  of  Westinghouse  manufacture  are 
being  mstalled  in  the  same  space.  Striking  figures  in 
support  of  this  drastic  measure  were  given  in  a  recent 
number  of  the  "  Electric  Journal."  With  coal  at  12s.  per 
ton  and  an  evaporation  of  8-7  lb.  of  water  per  pound  of  coal, 
and  assuming  that  the  turbines  are  operated  three-fourths 
of  the  time  at  a  load  of  25,000  kw.,  the  annual  savmg  in  fuel 
alone  for  each  imit  will  amount  to  over  £40,000,  and  it  is 
estimated  that  the  labour  charges  per  kilowatt  of  output 
will  be  less  than  one-fourth  of  that  required  with  the  reci- 
procating engines.  These  units  will  be  operated  for  the 
greater  part  of  the  time  at  their  most  efficient  load,  namely, 
25,000  kw.  At  this  load  the  makers  guarantee  a  steam 
consumption  of  11-27  lb.  per  kilowatt-hour  and  a  Rankine- 
cycle  efficiency  of  75-7(i  per  cent.  Assmning  that  the 
turbine  sets  operate  three-fourths  of  the  time,  and  that 
steam  is  worth  6d.  per  1,000  lb  ,  with  six  per  cent,  interest 
and  a  15-year  life,  one-tenth  of  a  poimd  of  steam  per  kilo- 
watt-hour represents  a  capitilisation  per  machine  of  £3,800. 
Comparison  shows  that  when  botli  turbines  and  engmes  are 
working  at  maxunum  efficiency,  the  steam  consumption  of 
the  turbine  miit  per  kilowatt-hour  is  approximately  (55  per 
cent,  of  that  of  tlie  steam  engine. 


1^1    ■ 


Triple    Frequency    Currents    in    Delta    Winding.    The 

I'lli'cti-ii-Ml  World  '"  has  n-jiortnl  a  curious  ease  of  injuriotis 
liarnionics  in  a  750  kw.  geiieratoi-.  The  maehine  was  originally 
star-ronnected,  and  when  ciianfied  to  the  delta  arrangement  it 
was  found  tiiat  it  overheated  even  on  oj)en  eireiiit.  Investi- 
gation revealed  the  fact  that  there  was  a  current  ei;|ual  to  125 
per  cent,  of  full-load  rur/ent  flowing  round  the  th-lta  and  that 
its  frequeiuv  was  18(1,  or  three  tinus  the  iioruuil  fre([ueiiev  of 
the  machine. 

Trams  Replace  Horses  in  Vieima.  The  Direitor  of  tlio 
\'ieiiiia  Muuici|i.il  Tramways,  wiiliiii:  in  the  "  l>',lectvi(-  Railway 
.louinal."  j;i\i's  an  account  of  how  their  cars  peifonni'd  the 
w(M-k  of  horses  and  motor  lorries  eoimnandeeted  for  military 
use.  The  haulage  of  i-oal  and  coke  from  rivilway  warehouses 
and  gas  works  to  the  large  city  de)iots  and  retail  dealers  is  now 
larg(!ly  carried  out  by  attaching  the  hor.se  wagons  behind  the 
electric  cars.  Two  wagons  can  he  towed  hy  one  (-ar  at  a  speed 
of  al)out  I  miles  ])er  hoin'.  suitalile  resistances  being  fiUrd  to 
(leal  with  the  slow  s))eeds.  .Most  of  the  trallic  i-;  (-arried  on  at 
iiiiihir  to  avoid  (h'laviny  the  ])assen<.ier  service. 
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Restriction  of  Coal  Exports. — The  Board  of  Trade  has  now 
announced  that,  by  an  Order  of  Council,  the  exportation  of  coal 
and  coke  to  all  countries  except  British  possessions  and  pro- 
tectorates will  be  prohibited  after  August  13th.  The  object  of 
the  restriction  is  to  prevent  merchants  from  obtaining  a  higher 
price  abroad  than  that  permitted  in  England,  there  being  no 
intention  of  withholding  from  our  Allies  the  coal  necessary  for 
their  railways  or  industries.  Licences  to  export  coal  or  coke 
to  prohibited  destinations  in  Allied  countries  will  be  granted  in 
certain  cases,  as  the_v  have  been  for  neutral  countries.  Applica- 
tions for  these  must  be  made  on  a  special  form  to  the  Wai' 
Trade  Department,  i,  Central-buildings,  Westminster,  London, 
S.W. 

Electric  Resistance  Furnaces.— In  a  Paper  read  by  Mr. 
C.  W.  Bartlett.  bef(  re  the  National  Electric  Light  As-sociation 
of  America,  the  author  divided  commercial  applications  of 
electric_  resistance  furnaces  into  four  classes,  each  having  a 
definite  temperature  range.  The  limits  of  temperature  and 
a  few  of  the  typical  operations  specified  in  each  class  are  as 
follows  : — 

Class  1.— From  l.OOO^C.  to  1.400'C.  (a)  Hardening  high-speed  steel ; 
(6)  heating  steel  bars  for  forging  and  welding ;  (c)  melting  copper  and 
gold. 

Class  2. — From  450°C.  to  1 ,000^C.  (a)  Annealing  ;  (fc)  heating  copper, 
brass  and  Jlonel  forging  bars  :    (c)  melting  zinc,  silver  and  aluminium. 

Class  3. — From  2.">0  i'.  t.j  4."i0  C  (a)  Sherardising  ;  (6)  melting  tin, 
lead  and  babbit  :   (c)  Imilinj  \  .nuislies. 

Class  4. — From  lOOC.  \<i  J.",o  C.  (a)  Baking  japan,  enamels,  lacquers 
and  insulating  compoundH  ;    (/<)  vulcanising;   (r)  heating  moulds. 

Electroplating  with  Cobalt. — Commercial  plating  with 
.nickel  is  an  industry  of  very  great  magnitude,  but  although  it 
has  been  known  for  a  long  time  that  the  closely  related  metal 
cobalt  is  capable  of  yielding  similar  results,  there  has  been  here- 
tofore no  practical  application  of  this  metal  in  this  way,  doubt- 
Jess  on  account  of  its  greater  value  due  to  its  use  in  producing 
the  blue  colour  of  glazes  used  in  the  ceramic  indu.stry,  &c. 
From  an  article  in  the  "  Journal  of  Industrial  and  Engineering 
Chemistry  "  it  appears  that,  on  account  of  an  increased  pro- 
duction of  cobalt  in  recent  years  in  the  province  of  Ontario, 
there  is  probably  a  need  of  a  more  extensive  utiHsation  of  this 
metal.  Messrs.  H.  T.  Kalmus,  C.  H.  Harper  and  W.  L.  Savell, 
of  the  Canadian  Department  of  Mines,  have  made  extensive 
experiments  with  cobalt  plating,  and  have  found  that  this 
metal  has  some  advantages  over  nickel  which  in  practice  may 
overcome  its  higher  cost.'  One  of  the  best  cobalt  plating 
solutions,  used  with  metallic  cobalt  anodes,  is  made  as  follows  : 
Cobalt  sulphate  (anhydrous)  312  grams,  sodium  chloride 
19-6  grams,  boric  acid  nearly  to  saturation,  and  water  1,000  c.c. 
The  cobalt  may  be  deposited  on  various  metals  and  alloys, 
and  the  platings  are  firm,  hard  and  uniform.  They  may  be 
buffed  to  a  satisfactorily  finished  surface,  which,  although 
brilliantly  white,  has  a  slightly  bluish  cast.  An  advantage 
of  the  solution  that  has  been  mentioned  is  that  it  is  capable 
of  jjlating  at  least  15  times  as  fast  as  the  fastest  satisfactory 
nickel  solution.  It  appears  that  the  cobalt  plating  rapidly 
depo.sited  is  harder  than  nickel  plate,  so  that  less  cobalt  is 
required  to  give  the  same  protection.  As  the  present  price  of 
cobalt  is  about  four  times  that  of  nickel  it  may  .seem  doubtful 
whether  the  former  can  replace  the  latter  in  practice.  The 
authors,  however,  claim  this  to  be  probable. 


Current  Topics. 

Subjects  of  current  interest  dealt  with  in  this  issue  include 
■the  following : — 

I'nif.  (;.  \V.  O.  Howe  coiUributes  an  article  on  "'  Coupled  Oscillatory 
Circuits  and  the  System  'A  Onde  Unique  '  "  (p.  (502). 

\Vi-  publi.sh  an  iirtitle  on  "  ThcriUBl  Insulation  TcstH  of  Electric 
Oven.s,"  bv  Messrs.  A.  E.  Keiinelly,  V.  D.  Everett  and  A.  A.  Prior 
■(p.  H()8). 

We  fi'ivc  in  full  a  Paper  on  the  "Electrical  Design  of  Induction 
Motors,"  by  Mr.  H.  L.  Smith  (p.  053). 

An  article  on  "  Industrial  Research,"  by  Mr.  L.  A.  Haukina, 
appi  i'.rs  on  p.  660.  This  subject  is  aLso  discussed  editorially  in  our 
Leading  Article  (p.  G6(i). 

.All  abstract  i.s  given  of  an  original  communication  in  the 
■  .journal  "  of  the  Institution  of  Electrical  Engineers,  by  Mr.  A.  Si  ill, 


on  "  The  Inherent  Regulation  of  S,\Tichronous  Alternating-current 
Generators  "  (p.  658). 

We  also  give  an  abstract  of  a  Paper  on  '"  The  Insula'.ing  Proper. ies 
of  Solid  Dielectrics,"  by  Mr.  H.  L.  Curtis  (p.  65(3). 

Mr.  J.  Sayers  has  kindly  sent  us  a  report  (reproduced  on  p.  670) 
on  "  The  Magnetic  Storm  of  June  17th." 

An  account  of  a  discussion  on  the  '"  Lighting  of  Rifle  Ranges  "  at  a 
recent  meeting  of  the  Illuminating  Engineering  Societv  appear.s  on 
p.  673. 

Companies^  Meetings  atid  Reporls. — Bombay  Electric  Supply  and 
Trr.m\v?,ys  Co.,  Brit.ish  Columbia  Electric  Railway  Co.,  C'ounty  of 
Dorset  Electric  Supf:ly  Co.,  Elec'.rlc  Supply  Corporation,  Xorth 
Berwick  &  District  Electric  Light  ;  nd  Pov,(  r  Co..  Yorkshi.e  Kl  etric 
PowerCo.  (pp.  (;83-e85). 


OBITUARY. 


Robert  H.^mmond. — We  deeply  regret  to  h?.ve  to  record  the 
death  of  Mr.  Robert  Hammond",  M.Inst.C.E..  M.I.E.E.,  which 
occurred  yesterday  (Thursday)  morning.  Mr.  Hammond  was  one  of  the 
ber.tl  no-,vn  pioneers  of  electric  lighting  in  this  country,  having  taken 
up  electrical  engineering  in  1878  in  connection  with  the  engineering 
business  established  by  him  in  Middlesbrough  and  London.  He  was 
the  first  concessionaire  of  the  Brush  Company,  and  he  was  largely 
instrument?.!  in  popularising  the  Brush  arc  machine  in  this  country. 
On  the  invention  of  the  Swan  incandescent  lamp,  Mr.  Hammond 
turned  hLs  attention  to  central  station  lighting,  and  laid  down  the 
first  works  in  this  country — viz.,  those  at  Brighton,  Eastbourne  and 
Hastings.  In  1883  he  published  the  first  book  written  on  the  subject 
of  private  house  electric  lighting,  entitled  '"  Electric  Light  in  Our 
Homes,"  and  Mr.  Hammond  claimed  that  hLs  house  at  Highgate  was 
the  first  house  in  Europe  lighted  from  top  to  bottom  with  the  incan- 
descent electric  light.  Between  1883  and  1903  he  paid  several  visits 
to  the  United  States  in  order  to  study  the  developments  in  electric 
traction.  Mr.  Hammond  acted  e.s  consulting  engineer  for  many 
electricitj'  supply  undertakings  in  this  ruinitrv.  and  he  laid  down 
several  supply  works  in  England.  Scotland  and  Ireland,  as  well  as 
in  the  Colonies,  Spain,  &c.  In  conjunction  with  many  of  the  under- 
takings, refuse  destructors  were  installed  under  his  supervision. 
Mr.  Hammond  has  also  acted  as  electrical  engineer  to  many  municipal 
electric  tramways  in  the  United  Kingdom  and  the  Colonies.  Mr. 
Hammond  was  a  recognised  authority  in  rating  appeals  and  arbi- 
trations. In  1910  he  acted  as  arbitrator  to  fix  the  price  to  be  paid  by 
the  Paisley  District  Tramways  Co.  to  Paisley  Corporation  for  a  supply 
of  electrical  energy  for  the  tramways,  and  in  1911  between  the 
Gravesend  Corporation  and  the  Gravesend  &  XorthHeet  Electric 
Tramways  (Ltd.)  for  the  same  purpose.  He  was  also  a  familiar 
figure  as  an  "  expert  witness  "  In  Parliamentary  Comnuttee  rooms, 
and  he  acted  in  a  professional  capacity  in  nearly  all  the  incjuirios 
relating  to  the  electrical  power  distribution  bills.  He  acted  for  the 
London  County  Council  in  their  bulk  sujiply  bills  of  1906  and  1907, 
i'.nd  in  the  latter  part  of  1907,  he,  in  conjunction  with  Mr.  H.  F. 
Parshall.  prepared  r,  scheme  for  the  supply  of  electrxity  in  bulk  for 
(ireater  London,  involving  an  expenditvne  of  £4,500.000.  He  was 
o!!e  of  the  advisers  of  the  Postmaster-General  in  the  case  for  the 
acquisition  of  the  telephones.  Mr.  Hammond  was  the  author  of 
manv  Papers  which  appeared  in  The  Electrician  and  other  tech- 
ricfl  journals  and  in  the  '"  Transactions  "  of  societies.  In  1905,  at 
•Johainiesburg,  before  the  Engineering  Section  of  the  British  Asso- 
ciation, .Mr.  Haunnond  read  an  important  Paper  on  "  Electric  Power 
Distribution  for  the  Rand."  For  the  purpo.se  of  providing  for  the 
training  of  electrical  engineers,  Mr.  Hammond  founded  in  1884  the 
Hammond  Electrical  Engineering  (^'ollege,  and  later  (in  1890)  the 
Electrical  Standardising,  Testing  and  Training  Institution,  of  t\vi 
IJoard  of  (Governors  of  which  he  has  continuously  been  a  member. 
In  1902  he  succeeded  the  late  Prof.  Ayrton  as  the  hon.  treiusurer  of 
the  Institution  of  Electrical  Engineers.  Mr.  Hammond,  who.sc  death 
is  a  great  loss  to  the  tlectrical  industiy,  was  05  years  of  ag<'. 

^J.  C.'(iil-L.— We  regret  to  record  the  death  of  .Mr.  John  Clias. 
C!ill,  city  electrical  engineer,  Peterborough. 

Kli.r.KU  IN  Action. — Wc  regret  to  announce  thai  Major  (jordon 
Stewart  Drummond  Forbes,  C.M.G..  D.S.O.,  King's  Own  Scottish 
Borderers,  7th  Battalion,  has  died  from  wounds  received  in  action. 
Deceased,  who  was  the  sixth  son  of  the  late  (Seneral  Sir  .John  Forbes, 
CJ.C.  B.,  of  Inverernan,  Aberdeen.shire,  was  eleclrical  mining  engineer, 
and  was  48  years  of  agi'.  For  some  considerable  time  he  was 
identified  with  the  mining  industry  on  the  Rand,  and  sulisciiuently 
took  a  prominent  part  in  the  develoi)ment  of  Rhodesia. 
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We  also  regret  to  announce  the  death  of  Major  Gardiner,  Royal 
Engineers.  The  deceased  officer, who  was  reported  missing  at  the  end  of 
last  year,  is  now  stated  to  have  been  killed  before  Givenchy  on 
December  20.  Major  Gardiner  was  prominently  associated  ^\-ith 
Indian  Railway  administration  for  many  years,  and  he  went  straight 
from  India  to  the  front.  In  the  English  railway  world  Major 
Gardiner  was  known  as  having  in  1908  brought  forward  a  system  of 
cab  signals  and  the  automatic  electric  control  of  mo%-ing  trains  as  a 
safeguard  against  the  failure  of  the  human  machine.  He  was  a 
member  of  the  Institutions  of  Civil  Engineers  and  Electrical  Engineers. 

In  the  "  Staff  War  Btilletin  "  of  the  Cotmty  of  London  Electric 
■Supply  Co.  and  associated  companies,  it  is  announced  that  the 
following  mr mt'^rs  of  I  he  staff  have  btf  n  killf  d  in  action  : — 

G.  Boast  (employed  at  the  Streatham  local  office).  P.  G.  M.  Brown  (of 
the  development  department  at  the  head  office).  Sergeant  W.  R. 
Featherstonhaugh  (mains  department  at  head  office),  and  A.  Haydock 
(switchboard  attendant  at  Bournemouth). 


APPOmTMENTS  VACANT  AND  FILLED. 


A  swilchboard  attendant  is  required  for  the  Stepney  (London) 
eltctricity  undertaking  with  experience  of  a.c.  and  d.c.  switchboa,rds. 
Applications  to  the  engineer  and  manager,  Mr.  W.  C.  P.  Tapper. 
27.  Osbom-street,  Whitechapel,  E.,  by  Tuesday,  Aug.  10.  .SVe 
adt  ertifement. 

Sutton  Coldfield  Corporation  requne  an  electrical  engineer  and 
manager.  Commcncint;  salary  will  not  exceed  £250.  Applications 
to  the  Town   Clerk  (Mr.  R.  A.  Reay  Nadin)  by  Sept.    1. 

An  all-time  instructor  of  experimental  physics  and  mechanics, 
applied  mechanics,  electrical  engineering,  machine  drawing  and 
workshoj)  practice  is  required  by  the  Wimbledon  District  Higher 
Education  Committee.  Salary  £150  per  annum.  Forms  of  appli- 
cation from  the  Principal,  Mr.  W-.  A.  Harwood. 

The  High  Tension  Co.  require  a  man  with  experience  of  assembling 
sparking  coUs.     See  advertisement. 

An  electrician  is  wanted  for  permanent  position  in  London,  to 
take  charge  of  electric  power  and  lighting  equipment.  &c.  See  an 
adierlixement. 

The  University  of  London  is  about  to  appoint  a  principal  officer 
at  a  salary  of  £2,000  a  year.  Xames  of  those  desirous  that  their 
names  should  be  considen  d  should  reach  the  Secretary  to  the  Senate, 
University  of  London,  Soulli  Kensington,  S.W.,  by  Sept.  15. 

The  \"ictorian  Railway  Commissioners  require  a  circuit  designer 
and  draughtsman.  Particulars  from  the  Agent-General  for  Victoria, 
Melbourne-place.  Strand,  London,  W.C.  Sa.lary  £350.  Applications 
by  11  a.m.  Aug.  11. 

The  Mimicipal  Council  of  Sydney  (N.S.W.)  invite  applications  for 
the  position  of  deputy  general  manager  of  the  eleclricity  supply 
department.  Salary  £650,  rising  to  £700  per  aimum.  Applications 
to  the   town   clerk  (Mr.   Thos.   H.  Xesbitt),  by  Sept.  13, 


A.R.C.S.I.,  and  S.  H.  Tucker.  B.Sc,  A.R.C.S.  (Lond.);  in  chemistry 
(and  microscopy)  of  food  and  drugs,  fetilisei-s  and  feeding  stuffs,  soils 
and  water  :  G.  A.  Bracewell,  P.  Cheng,  B.Sc.  A.  O.  Jones.  C.  H.  JIanley, 
B.A.,  C.  C.  Roberts,  M.A.,  and  S.  Emslev.  B.Sc. 


Mr.  R.  H.  Fox.  of  Sunderland,  has  been  appoint  Ld  resident  elec  rical 
engincerof  the  Musselburgh  &  District  Elcc;ric  Light  &  Traction  Co. 

Mr.  F.  A.  Xicholls  has  been  appointed  ass'stant engineer  of  Le;k 
Urban  Council's  electricity  works. 

The  City  of  London  ('orjioration  have  appointed  Mr.  E.  E.  Finch 
(chief  assistant)  as  City  Engineer,  ui  succession  to  the  late  Mr.  KraiiU 
Sumner,  at  a  salary  of  £800  i)er  annum. 

Mr.  E.  J.  Cochrane,  assistant  electrical  engineer  to  Sydney  (X.S.W. ) 
Council,  ha,s  been  appointed  chief  engineer  and  general  manager  <'f 
the  City  Electric  Light  Co.  of  Brisbane. 

Mr.  A.  V.  Baldwin  ha.s  been  appointed  electrical  engineer  to  ll(i|:i  - 
town  (Victoria)  Municipality, 

Mr.  E.  Coade,  having  resigned  the  position  of  chief  engineer  of  the 
Ruthcrgli'u  (Victoria)  Council's  ilectricity  department,  Mr.  H.  VV. 
Whyatt  has  bciri  a[i|iriinled  as  his  siiecissor. 


INSTITUTIONS  AND  SOCIETIES. 


Institute  ot  Chemistry,  llie  restdls  of  the  examinations  recently 
111  Irl  iti  I.i'ndon,  Glas^'ow  and  Dublin  have  been  published. 

Of  II  cnndidato.i  for  the  Intermediate  examination,  seven  pa.ised  : 
f.  K.  Corfield,  A.  Hancock.  T.  Hopkins,  B.Sc,  .1.  MeUod,  .1.  Opilvic. 
H.Sc.,  ApncB  Shore  and  A.  Stewart,  B.Sc.  Jn  the  e.\aminntion  in 
Generol  ClurmlHtry  for  the  AsHocinteship  (A.l.C),  K.  H.  Taylor,  A.R.S.M. 
(Ix>n<l.),  passed.  Of  24  candiilales  who  presented  themselves  for  the 
final  (A.l.C.)  examination.  Hi  posserl  :  In  the  hrnnch  of  .Mineral  ('lnin 
i»try  :  K.  Arundel.  H.Se.  ;  in  Or);anic  Clieniistry  :  G.  M.  Hcnnett,  H.A.. 
Ki^..  A.  .r.  Boy.l.  K.  ('.  ])..ninKton.  H.  Hepwortli,  H.Sc.  I.  Iloppir. 
A.R.C'.S.I.,  (J.  1,.  Huteliinnon.  H.Se.,  C.  H.  UnuHden,  H.Sc.  .1.  \V.  I'oit,  r. 


EDUCATIONAL  NOTES. 


University  of  Manchester.— In  the  Faculty  of  Science  complete 
courses  of  study  (extending  over  three  years)  are  arranged  for  the 
University  Degrees  in  civil,  mechanical  and  electrical  engineering. 
Good  facilities  are  provided  for  laboratorj'  and  research  work,  and 
the  electrical  engineering  laboratorv  is  housed  in  a  new  building. 
Complete  theoretical  and  prr.ctical  training  is  given  to  students 
preparing  for  the  higher  positions  in  the  electrical  engineering  pro- 
fession. Particulars  of  the  courses  can  be  obtained  from  the  Registrar. 
The  new  session  commences  on  Oct.  7. 

University  of  Durham,  Armstrong  College,  Newcastle-upon-Tyne. — 
The  session  commences  on  Sept.  27.  At  this  college  there  are  depart- 
ments of  mechanical,  marine,  civil  and  electrical  engineering,  naval 
architecture,  mining,  metaUurgv,  agricidture,  pure  science,  aris  and 
commerce.     Particidars  from  the  secretary.  Mr.  F.  H.  Pruen,  M.A. 

Univeriity  cf  Bristol.— The  Session  in  the  Faculty  of  Engmeering  will 
commence  on  Sept.  14  and  in  the  Faculties  of  Arts,  Science  and 
.Medicine  on  Oct.  1.  There  are  complete  courses  of  instruction  in 
civU,  mechanical,  electrical  and  automobile  engineering.  There  are 
well-equipped  laboratories  and  good  facilities  for  practical  and 
research  work.  Prospectu.ses  and  full  particidars  may  be  obtained 
from  the  Registrar,  Mr.  .James  Rafter,  M.A. 

University  of  Birmingham. — The  new  session  commences  on 
Tuesday,  Oct.  5.  At  this  university  there  are  full  courses  of  instruc- 
tion in  mechanical,  civil  and  electrical  engineeruig  The  courses 
extend  over  four  years,  and  students  who  enter  after  matricidat ion, 
and  pass  successfvilly  the  examuiaiions  at  the  end  of  each  year  will  be 
entitled  to  the  degree  of  Bachelor  of  Science  in  the  branch  of  engi- 
neering to  which  they  devote  themselves.  There  are  good  facilities 
for  practical  and  research  work.  Syllabus,  giving  particulars  of 
university  legulations,  lecture  and  laboratorv  courses,  fees,  &c., 
may  be  obtained  from  the  secretary. 

Imperial  College  of  Science  and  Technology,  South  Kensington,. 

London.-  Tlie  city  &  (luilds  I  KiijiTi'  rriuL')  ('cilli-i;c.  tile  engineering 
seclion  of  the  Imperial  CoUci;c,  irovidcs  comile.e  courses  of  in- 
struction leadmg  up  to  and  including  the  highest  specialised  instruc- 
tion for  students,  with  the  objcc;  of  tilting  them  for  leading  positions 
as  civil,  mechanical  or  elecirical  engineers,  .scientific  advisers.  &c. 
The  departments  are  :  Mechanical  engineering  ;"ml  motive  power 
(under  the  direction  of  Prof.  D.db\ )  ;  civil  engineering  and  surveying 
(Prof.  Dixon);  electrical  engineering  (Prof.  Ma'lur);  mechanics 
and  mathematics  (Prof.  Forsyth).  Applications  must  be  made  by 
the  first  Jlonday  in  September  for  aelmission  to  the  courses  qualifying 
for  the  diploma  of  Associate  of  the  City  &  Guilds  of  London  Institute, 
and  ci-.ndidates  must  pass  the  entrance  or  matricula'ion  examinatiork 
of  the  College  held  in  September  or  have  passed  the  matriculation  of 
the  University  of  London  in  certain  subjects.  The  diploma  of  the 
Im|)(  rial  Colli-gc  is  planted  for  advanced  speci.Ji.ed  or  fourth  year 
work.      I'i'osiiectu.>ies.  Ac...  from  tin-  Kcgisli-iir. 

City  &  Guilds  Technical  College,  Finsbury.  The  day  courses  at  this 
college  are  adapte'd  to  the  iiei'ds  of  various  students,  including  pupils 
from  secondary  schools  above  the  age  of  15  who  desire  to  receive 
a  practical  and  scientific  training,  aiul  young  men  who.  having  pre- 
viously served  a  pujiilage  or  apprentieeshi]>.  desire  to  go  through  a 
more   systematic    training.      I'mgrammes  from  the  Registrar. 

Crystal  Palace  School  of  Engineering.  The  distribution  of 
ier>iticates was  made  byCommodoie  Sir  Richard  Williams- Bulkeley. 
Commanding  Oflicer  of  the  I'oyiil  Xaval  l>ivisio:i  Depot  at  the 
Crystal  Palace,  on  the  2i>th  \i\\. 

Sir  Richard  pointed  out  tlmteni^ineering  wa,s  playing  a  very  prominent 
part  in  the  destiny  of  this  counliy.  If  20  or  SO  years  ago  we  had  been 
told  that  the  next  war  wonlil  Ih'  v,ni;ed  by  means  of  I'arthworks,  trenches 
and  saps  to  within  2(1  or  .'!(!  yards  of  one  another,  most  of  us  would  have 
!a\if;h((I  ;  but  it  lind  conie  about  on  account  of  the  simple  fact  that 
modern  weapons  were  such  that  i\ol)oily  could  live  above  ground.  All  this 
WHS  due  to  a  certain  branch  i>f  ciminrerint;  and  there  were  hundreds  of 
other  l)riinilies  eonneeteil  with  niililiiiv  movement.^. 


ARRANGEMENTS  FOR  THE  WEEK. 

ENGINEERING  INSTITUTIONS    VOLUNTEER   TRAINING  CORPS. 
DUicer  Comniniuiinii,  Lieut. -Col.  ( '.  H.  I'l.w.  \l). 
I'lie  (olldwing  orders  have  lieen  issued  for  the  week  ending;  Aug.  14, 
llfi  : 
.Mon.l.iy.  Wedncsilny  nnd  Frielay.— Drills.  Giitd  IMU.  and  Ti.W  p.m. 
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THE  ELECTRICAL  DESIGN  OF  INDUCTION  MOTORS. 


BY  H.  L.  SMITH,  A.M.ISST.C.E. 


Summary. — In  the  present  Paper  the  author  briefly  considers  the 
designing  required  on  induction  motors  from  the  time  of  receiving  the 
customer's  inquiry  down  to  the  sending  of  drawings  to  the  shops. 


The  Nature  of  the  Demand. — By  far  the  commonest  frequency, 
especially  for  small  machines,  is  50  cycles  per  .second.  The  next 
commonest  frequency  is  25  cj'cles.  with  an  occasional  sprinkling  of 
40  cycles  and  60  cycles,  and  sometimes  33i  cycles. 

The  commonest  voltage  is  400  or  440  volts  for  all  sizes  of  machine 
from  1  H.P.  to  500  h.p.  For  the  smaller  motors  200  or  220  volts  is 
fairly  common,  and  for  the  larger  motors.  500.  2.000  or  3.000  volts. 
For  very  large  machines,  of  1.000  H.p.  or  2,000  H.p..  3,000  volts  is 
perhaps  the  commonest  voltage,  with  an  occasional  5,000  or  6,000- 
volt  machine.  The  commonest  numbers  of  poles,  all  for  50  cycles, 
are  as  follows  :  1  h.p.  to  5  h.p.,  4  poles  ;  5  h.p.  to  15  h.p..  6  poles  ; 
15  H.P.,  to  60  H.P..  8  poles  ;  (iO  h.p.  to  150  h.p..  10  poles  ;  150  h.p.  to 
to  350  H.P.,  12  poles  ;   400  H.P.,  16  poles  ;    1.000  h.p.,  20  poles  ;   and 


Machine  D. 


2.000  H.P.,  24  jjoles.  These  figures  are.  however,  only  a  rough  guide, 
as  there  is  a  wide  range  in  the  frequencies,  voltages  and  numbers  of 
poles  called  for. 

The  following  machines  arc  referred  to  in  the  Paper  : — 

Jlachine  A  :  Three-phase  slip-ring  type  8  poles  750  revs,  per  min. 
50  cycles  :5,0(X)  volts  50  h.p. 

Machine  B  :  Three-phase  squirrel  cage  2  poles  3,000  revs.  j)er  min. 
50  cycles  .500  volts  140  H.p. 

Machine  (' :  Tlinc-jiliase  squirrel-cage  6  poles  1,000  revs,  per  min. 
TM  cyi-lcs  40(>  \(ills  2(1  H.r. 

.Marhiiic  1):  Three  pliaF<;  squirrel-cage  4,  6,  8,  12  poles;  I. .500, 
I.(M)0,  750,  500  revs,  per  min.  50  cycles  400  volts  15  h.p..  10  h.p.. 
7-5  H.p.  and  5  h.p. 

Machine  E  :  Three-phase  squirrel-cage  4  poles  1,500  revs,  per  min. 
50  cycles  220  volts  j  h.p. 

The  Kr/iiilibrium  of  E.M.F.s. — It  is  apparent  that,  if  there  were  no 
back  E.M.F..  the  switching  of  the  motor  on  to  the  mains  would  at 
once  be  the  signal  for  a  dcstru<ti%e  ru.sh  of  stator  current. 

This  condition  of  the  stator  back  E.M.F.  being  of  necessity  ap- 
jiro.ximately  equal  and  ojiposite  to  the  stator  impreK.sej|  K.AI.F..  and. 
therefore,  fixed  in  magnitude  and  pha.se,  is  the  outstanding  feature 
of  the  induction  motor  jiroblem  and  dominates  all  the  interactions 
that  .subsequently  may  be  called  into  play. 

When,  as  is  usually  the  case,  the  winding  diagram  repeats  itself 

*  Paper  read  before  the  Rugby  EDginccring  Society. 


after  every  pole,  we  have  only  to  add  up  the  ampere-tums  embracing 
each  pair  cf  homologous  teeth,  and  place  them  side  by  side  to  obtain 
the  shape  of  the  revolving  field.  If  we  take  as  instant  I.  the  instant 
when  the  currents  in  the  three  phases  are  proportional  respectively 
to  1,  — i,  — i,  and  as  instant  II.  the  instant  when  they  are  pro- 
portional to  0-867.  0.  —0-867.  then  for  each  phase,  multiplying  the 
amperes  by  the  turns,  we  obtain  a  table  of  figures  proportional  to 
the  ampere-tums  of  AI.JI.F.,  and,  therefore,  to  the  Hux  passing  down 
each  tooth. 

If  we  plot  these  fluxes  flowing  dovii  each  tooth  side  by  side,  as 
shown  for  machine  D  in  Fig.  1.  we  obtain  a  curve  the  shape  of  which 
gives  the  flux  distribution  romid  the  periphery  and  the  area  repre- 
sents the  flux  per  pole.  It  will  be  seen  that  the  shape  of  the  curve 
is  different  for  mstants  I.  and  II.,  btit  the  area  is  the  same  in  each  case, 
thus  showing  that,  although  there  is  a  pulsation  of  M.M.F.,  there  is  no 
pulsation  of  flux  due  to  this  cause.  '<  ■'Htfj'^,    , 

Fig.  2  gives  the  flux  curve  for  the  same  winduig  when  connected 
to  give  8  poles,  and  Figs.  3  and  4  give  corresponding  curves  for  the 
second  stator  winding  when  connected  to  give  6  and  12  poles  respec- 
tively, the  scale  being  kept  the  same  throughout  by  referring  to'the 
flux  per  pole  as  calculated. 
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Fig.  5. 

The  total  stator  flux  per  pole  is  determined  from  a  consideration 
of  the  fundamental  principle  of  electromagnetic  mduction — viz., 
that,  if  the  flux  interlinking  with  a  circuit  is  altered  at  the  rate  of  one 
lire  per  second,  one  C.G.S.  unit  of  E.M.F.  is  .set  up.  The  whole  flux 
per  pole  is  changed  from  zero  tc  a  maximum  in  one-foiuth  of  a  com- 
plete cycle — i.e.,  in  1/4/  second,  where  /  is  the  frequency. 

.-.  Mean  rate  of  change  of  flux  per  turn  =  N  x  10"  x  4/  lines  ])er 
.second,  where  N  =  the  flux  per  pole  in  megalines. 

.-.  Mean  E.M.F.  per  turn=\x  10"  x  4//10  *  volts. 

Hut  for  machine  D  rmining  as  4  poles  E.M.F.  ])er  phase=400/\/3 
volts  (K.M.S.). 

.-.  Mean  E.-M.F.  per  turn=  -  ,  x  -  -  x  ^Xl  x  1087  x  1-22  volts. 
V-i     108         n 

10=  X  231  X  1087  X  1-22 

.-.  Is  = y- megalmes. 

7rv/2  X  50  X  108  ^ 

=  T275  megalines. 

The  factor  I  087  is  a  "  breadth  factor."  and  is  introduced  because 
the  108  tmns  hi  scries  per  pha.se  are  distributed  in  slots,  so  that  the 
E.JI.Rs  per  turn  are  not  all  exactly  m  phase,  and  the  factor  1-22  is  a, 
"  fractional  pilch  factor."  and  is  introduced  becau.se  the  flux  inter- 
linkmg  is  not  the  whole  flux  per  ])ole. 

Proceedmg  in  the  same  manner,  the  flux  jier  pole  for  the  same 
winding  when  connected  to  give  8  poles  was  0-555  megaline.  and  for 
the  second  stator  winding,  when  connected  to  give  6  poles  and  12- 
poles  respectively.  0-875  megaline  and  0-3()I  megaline. 

For  any  particular  machine  the  magnetising  current  wotdd  be 
proi)ortional  to  the  voltage  ajiplicd  if  the  jicrmi-abijily  were  con- 
stant. As  about  80  i)cr  cent,  of  the  M..\l.  I'',  is  cxj)end<'d  on  the  air- 
gap  and  only  about  20  per  cent,  on  the  iron,  the  permeability  is,  in 
fact,  nmre  or  less  constant.  Fig.  5  gives  I  be  results  of  a  lest  running 
light  on  machine  B.  From  this  it  will  be  seen  that  the  curve  of 
magnetising  c\irrent  is  very  nearly  a  straight  line  u|)  to  the  normal 
voltage  of  500.  anrl  that  it  is  only  after  the  voltage  is  raised  above  the 
normal  that  the  curve  begins  to  bend  over,  thus  justifying  the  prac- 
tice of  neglecting  tentatively  saturation.     The  exciting  current  curve 
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comes  between  the  idle  current  and  the  magnetising  current,  and  is 
scarcely  distinguishable  from  the  latter.  The  drooping  down  of  the 
idle  current  curve  is  due  to  the  fact  that  the  friction  watts  are  con- 
stant, and  that,  therefore,  with  reduced  voltage  the  friction  current 
CV  goes  up. 

The  friction  losses  are  obtained  by  reducing  the  voltage  low 
enough,  until  the  hysteresis  and  eddy  losses  become  negligible.  Thus, 
with  100  volts  of  impressed  E.M.F.,  the  loss  was  2,940  watts  and 
the  speed  2,930  revs,  per  min.  Taking  the  hysteresis  and  eddy 
losses  as  100  watts  this  leaves  2,840  watts  as  the  friction  loss  at 
2,930  revs,  per  min.,  or,  say,  1,000  watts  per  phase  at  3.000  revs,  per 
min. 

With  500  volts  of  impressed  E.M.F.  the  loss  was  6.230  watts. 
Deducting  the  constant  3.000  watts  friction  loss,  we  get  the  hystere- 
sis and  eddy  loss  as  3.230  watts  or  1.077  watts  per  phase. 

There  are  two  E.M.F.s  in  the  circuit,  impressed  and  induced, 
which  partially  oppose  one  another,  so  that  the  effective  E.M.F.  is 
only  E  cos  9,  in  phase  with  the  current,  and  the  effective  resistance  is 
E  cos  <p/C. 

We  may  take  as  the  vector  of  reference  either  the  current  or  the 
impressed  E.il.F.,  the  one  course  being  adopted  for  resistances  and 
reactances,  and  the  other  for  conductances  and  susceptances,  a  mode 
of  procedure  which  involves  that  the  conductance  should  be,  not 
1/R,  as  in  the  case  of  direct-current  work,  but  Cos-  cp/R. 

Thus,  taking  the  ciirrent  as  the  vector  of  reference,  we  have  : — 
Effective  E.M.F.  =  E  cos  9, 
Effective  resistance=E  cos  9/G, 
Wattless  E.M.F.=E  sin  9, 
Reactance  =E  sin  9/C', 
and  taking  the  impressed  E.M.F.  as  the  vector  of  reference,  we  have 
Effective  current  =  C  cos  9, 
Effective  conductance  =  C  cos  9/E, 
Wattless  current  =  C  sin  9, 
iSusceptance=C  sin  9/E. 

The  Equilibrium  of  3/.3/.F..S.— The  stator  current  produces  one 
MJVI.F.,  the  rotor  current  produces  another.     The  resultant  of  these 


two  is  that  which  drives  the  flux  roimd  the  mutual  path.  The 
current  which,  when  flowing  through  the  stator  winding,  would  pro- 
duce this  resultant  M.M.F.  is  the  exciting  current. 

In  the  case  of  the  induction  motor,  where  the  number  of  turns  on 
the  rotor  is  considered  the  same  as  that  on  the  stator,  the  condition 
of  the  equilibrium  of  M.M.F.s  reduces  down  to  the  equilibrium  of 
currents.  The  tendency  of  the  rotor  current  in  the  first  instance  is 
to  convert  the  rotor  itself  into  an  electromagnet  with  the  polarity 
shown  in  Fig.  6.  This  cro.ss-magnctising  rotor  current  is  balanced 
by  an  equal  and  opposite  cross-compensating  component  of  the  stator 
current.  If  there  were  no  such  thing  as  magnetic  leakage  the  matter 
would  end  here.  The  diameter  of  Heyland's  circle  would  become 
infinite,  and  there  would  be  no  breaking-down  point.* 

The  induction  motor  on  no  load  can  be  represented  as  a  single 
resistance  and  a  single  reactance  (Fig.  7),  or  as  a  single  conductance 
and  a  single  susce])tancc  (Fig.  8). 

The  single  resistance  can  be  separated  into  that  which  is  a  property 
of  the  circuit,  or  the  ohmic  resistance,  and  that  which  is  not  a  pro- 
perty of  the  circuit  or  the  extra  resistance  due  to  magnetic  friction, 
&c.  The  single  reactance  can  be  separated  into  that  which  is  flue 
to  the  stator  leakage  inductance,  and  that  which  is  due  to  the  mutual 
inductance  (Fig.  9). 

Or  we  can  separate  the  single  conductance  into  two  portions,  one 
correspou'ling  lo  tlie  power  current  due  to  the  stator  ohmic  rosistiuicc. 
and  the  other  to  the  power  cinrcnl  due  to  hysteresis  and  eddies  ;  and 
we  can  sepiirale  the  single  sUHce])tance  into  two  portions  correspond- 
ing respcetiv-ely  to  the  wattless  current  due  to  the  stator  leakage 
inductance  and  to  the  wattless  current  duo  to  the  mutual  inductance 
(FiK.  10). 

Finiilly,  we  can  combine  the  two  methods,  when  we  gel  Fig.  11. 

•  HcyUnd  gave  hU  method  o(  establishing  the  circle  diagram  in  TuK 
Elkctkioias,  Vol,  XXXVI.,  pp.  005,  578,  «50,  719,  753  (1896). 


The  Complete  Solution  of  lite  Induction  Motor. — In  the  induction 
motor  there  are  a  magnetic  field,  a  sheet  of  stator  current  and  a 
sheet  of  rotor  current,  all  revolving  in  synchronism  together.  The 
rotor  itself  may  slip,  or  even  come  to  rest,  but  the  sheet  of  rotor  cm-- 
rent  does  not  slip.  The  only  coimecting  link  between  stator  and 
rotor  is  the  revolving  field.  Hence,  in  order  that  the  stator  current 
may  remain  unaltered,  all  that  is  necessary  to  ensure,  as  we  slow  the 
rotor  up,  is  that  the  revolving  held  and  therefore  also  the  sheet  of 
rotor  current  should  remain  mialtered.  Kow,  the  rotor  copper  loss 
being  projiortional  to  the  slip,  it  so  happens  that,  if  an  induction 
motor  be  nmning  at  any  particular  slip,  s,  and  its  speed  be  reduced 
by  inserting  external  resistance  in  the  rotor  circuit,  the  sheet  of  rotor 
current  does  remaiia  imaltered.  because,  although  the  whole  rotor 
resistance  goes  up  in  proportion  to  the  slip,  the  rotor  reactance  goes 
up  in  the  same  ratio,  the  former  from  r,  to  r.,/.s.  where  r„  is  the  ohmic 
resistance,  and  the  latter  from  ,«.)  ^  to  .lo,  where  .Co  is  the  rotor  leakage 
reactance  for  primary  frequency. 


Fig.  7.       Fig.  8.        Fio.  9.         Fio.  10.      Fio.  11. 
Methods  op  Rbpbesentixg  .ix  Induction  Motor  on  No  Load. 

Hence,  in  order  to  determine  the  characteristics  of  an  induction 
motor,  all  that  is  necessary  is  to  suppose  it  as  running  at  several 
different  values  of  the  slip  and  to  bring  it  to  rest  successively  by 
inserting  external  resistance  in  the  rotor  circuit. 

Thus,  each  phase  may  be  shown  as  Fig.  12,  where  r^  is  the  stator 
ohmic  resistance  ;  a-j  is  the  stator  leakage  reactance  ;  g  is  the  exciting 
conductance ;  6  is  the  exciting  susceptance ;  x^  is  the  rotor  leakage 
reactance ;  and  r^  is  the  ohmic  resistance  of  the  equivalent  rotor 
winding. 

Also,  if  Kj  and  T,  are  the  cosine  and  tangent  respectively  of  the 


rotor  angle  of  lag.  and  R.>  the  resistance  per  jihase  when  reduced  to 
rest,  then  for  secondary  cu-cuit  C'DL 

B2=r2/s, 
T2=a-2/R2, 

K2=the  cosme  corresponding  to  T2, 
G,  (conductance)  =  K2'-/R2- 
For  the  secondarv  circuit  CDLmparallelwith  the  exciting  ciicuit  CH, 
G  =  G2  +  sr. 
T=(G..T..>-i-6)/G, 

K=the  cosine  corresponding  to  T, 
R=K-/G. 
For  the  comjjlete  ciicuit. 

Rj=R-f-ri. 
Tj=(RT-h;r,)/R,. 

Then  i)ower-factor  Ki=the  cosine  corresponding  to  T,. 
stator  current.  C\-- K|K,/R,, 

internal  E.Jl.F.,  E  =  (\Z=.(\K/G, 

rotor  current.  C.j  =  GoF/K2 

l)rimary  watts.  W,-  phases  x  R,(",=, 

secondary  watts,  Wo  =  phases  x  RjC,-, 

mechanical  output  wntta=( I— «)  (Wj—F),  where  s=fractioual  slip 
and  V     fiiction  watts, 

cfhciency     out  put/input, 
horse-power  output      oulinit  walls/74(). 

For  instance,  in  machine  D  wlicn  innning  as  six  poles  the  constants 
were  as  follows  : — 

r,  =  0.(i9(>.  r2-0199,  .r,=  1-34.  :.-2=0-382,  f/.^0()0403.  i  =  0(>443. 

The  calcirlalion  for  the  characteristics  would  then  be  procwdod 
will)  in  tal)ular  form,  and  WduM  ajipivir  «.s  follows  :  — 


THE  ELECTRICIAN,  AUGUST  6,  1915. 


655 


Slip  001 

R,=r./s 19-9 

T^=Xj:/R„ I     0-0192 

Kjfromf^ I     10 

rT,=K//R2 00503 

005433 
0-835 
0-766 
10-4  ' 
11-096 
0-904 
0-742 
15-43 
218 
10-93 
7.900 
7,150 
6.890 
0-87 


T=(GjT„+6)/G  

K  from  T 

R=KVG  

R,=R+'-,  

T,  =  (RT+.ri)/Ri  ... 

K,fromT, 

C,=E,K,/Ri   

E=C,K/G  

C,=G,E/K, 

W,=phasei!xR,C,= 
W2=phases  X  RjC- 
(1-»)(W2-F) "... 

(i-«)(Wj-r)/w,. 


(l-.s)(Wj-F)/746 9-23 


0-02 

9-95 

00385 

10 

0-1006' 

0-10463 

0-461 

0-908 

7-87 

8-566 

0-58 

0-86 
23-1 

201 
20-15 
13,700 
12,100 
11,6.50 

0-85 
15-6 


004 

4-97 

0077 

0-997 

0-2000 

0-20403 

0-293 

0-96; 

4-51  • 

5-206 

0-,'>l    ' 

0-89 
39-5 

186 
37-2 
24,.300 
20,600 
19,600 

0-807 
26-3 


0-06 

3-32 

0-115 

0-995 

0-3000 

0-30403 

0-259 

0-968 

308 

3-776 

0-567 

0-87 
53-3 

170 
51-1 
29,500 
26,000 
24,300 

0-823 
32-5 


The  Pmver  Equntion. — Since  action  and  reaction  are  equal  and 
opposite,  the  drag  of  the  rotor  on  the  field  is  equal  to  the  drag  of  the 
field  on  the  rotor.  The  whole  mechanical  power  imparted  to  the 
rotor,  including  that  required  to  overcome  friction,  is  proportional  to 
the  torque  x  the  speed  of  the  rotor  in  revs,  per  min.  The  whole 
power  of  any  sort  imparted  by  the  revolving  field  is  proportional  to 
the  torque  x  the  speed  of  sJ^lchronism  m  revs,  per  min.  ;  therefore 
the  difference — i.e.,  the  torque  x  the  slip  in  revs,  per  min — must 
equal  the  rotor  copper  watts. 

The  only  connecting  link  between  stator  and  rotor  is  the  revolving 
field,  and  the  power  equation  is  obtained  by  equating  the  power 
delivered  to  the  motor  less  stator  copper  and  iron  watts  to  the  power 
delivered  %  the  motor  +  rotor  copper  and  friction  watts. 

For  instance,  in  machine  B.  with  146  amperes  line  current,  tie 
stator  copper  loss  was  1-91  kw..  the  iron  loss  3-1  kw..  so  that  the 
whole  stator  losses  were  .5-01  kw.  The  input  was  115-6  kw.  Hence, 
the  whole  power  imparted  to  the  rotor  was  llO-.'iO  kw.  The  slip  was 
2-2  per  cent,  of  synchronism,  so  that  the  rotor  copper  loss  was  2-2  per 
cent,  of  110-59  kw. — i.e..  2-43  kw.  The  friction  loss  was  3  kw.,  so 
that  the  output  was  105-16  kw.  (140  H.P.),  and  therefore  the  effi- 
ciency was  91  per  cent. 

The  fact  of  the  slip  being  a  measure  of  the  rotor  copper  loss  may  lie 
used  as  a  means  of  determining  the  characteristics  of  a  motor.  For 
instance,  the  following  table  gives  the  results  of  a  test  on  machine 
D  when  running  as  a  six-pole  motor  : — 


- 

Line 
volts. 

Amperes. 

Watts. 

Per  cent. 
Slip. 

400 
400 
400 
400 
400 
400 

10-1        i          920 
10-2         1         1  428 

1-0 

Hilt  only  

1-2 

'riirrr-quarter  load 

Kull-Ioad 

11-7 
•    15-5 

4.312 
7,930 

2-1 
3-0 

•_'5  per  cent,  overload  ... 
."lO  per  cent,  overload  ... 

19-3 

22-7 

10,200 
13,600 

3-5 

4-8 

From  this  (est  we  can  calculate  as  follows  : 


( 


Amperes  per  phase  . 

10-1 

10-2 

11-7 

15-5 

19-3 

22-7 

f'SR  stator  

187 
513 

513 

287 
513 
800 

500 

513 

1,013 

6.50 

513 

1,163 

910 

513 

Total'stator  loss  .... 

1,423 

Input  to  machine  ...\ 

4,312 

7,930 

10,200 

13,600 

Rotor  input  ' 

3,512 

6,917 

9,037 

12,177 

Slip,  per  cent 

i'o 

1-2 

2-1 

30 

35 

4-8 

C=R  rotor  ! 

220 

220 

74 
220 
294 

207 
220 
427 

316 
220 
536 

585 

220 

Total  rotor  loss ' 

805 

Total  lo.sfl  in  machine! 

1.094 

1,440 

1,699 

2,228 

Output  in  watts  

3,218 

6,490 

8,.501 

11,372 

Output  in  H.P 1 

.., 

4-3 

8-7 

11-4 

15-2 

Efficiency  ' 

74-7 

81-8 

82-2 

83-6 

Power-factor ' 

0-53 

0-74 

0-81 

0-85 

Curves  of  efficiency  and  power  factor  can  then  te  plotted  as  in 
Fig.  13. 

The  Torrjue  Equalinn. — The  torque  exerted  by  the  rotor  teeth  is 
projiortional  to  the  whole  power  input  to  the  rotor.  From  the 
torque  exerted  by  the  teeth  has  to  be  deducted  the  torque  required 
to  overcome  friction,  and  the  remainder  gives  the  torque  available 
at  the  shaft  (-xtcnsion.  in  the  c-a.sc  of  a  squirrel-cage  rotor,  both  at 
full-loa<l  and  at  starting,  the  iron  loss  is  negligible  ;  in  the  one  case 
because  the  frequency  is  siiiidl.  and  in  the  other  because  the  mutual 
(lux  is  small.  Thus,  if  at  light  load,  full  loiul  or  overload  the  torque 
—  K  times  the  whole  input  to  the  rotor  in  wtitts,  where  K  is  a  constant. 


then  at  starting  the  torque  of  a  squirrel-cage  rotor=K  times  the 
rotor  copper  watts. 

The  torque  is  proportional  to  the  mutual  flux  x  the  rotor  current 
X  the  sine  of  the  angle  between  them.  Hence,  there  are  two  points 
at  which  under  ideal  conditions,  there  is  no  torque — viz.,  at  syn- 
chronism because  then  there  is  no  rotor  current,  and  at  standstill 
because  then  there  is  no  mutual  field.  '  j 

For  squirrel-cage  motors  the  starting  may  be  done  either  (a)  in  the 
case  of  small  machines  by  switchmg  direct  on  to  the  mains  or  (6)  in 
the  case  of  larger  machines  by  a  Y—  A  switch  for  three-phase  or  a 
series-parallel  for  two-phase  or  (c)  ui  the  case  of  still  larger  machines 
by  a  compensator. 

In  the  case  of  Y— a  starting  for  three-phase  and  series-parallel  for 
two-phase  the  proportions  are  as  follows  : — 

Three-Phase. 


Connection  of  phases 
Voltage  per  phase    ... 

Flux  per  pole    

Current  per  phase  . . . 
Current  in  line  wires.. 
Starting  torque 


Y  A 

1/V3  I  1 

l/\/3  I  1 

1/3  1/^3 

1/3  1 

1/3  1 


Two-Ph.4Se. 


Voltage  across  each  half  of  each  phase 

Turns  in  series  per  phase 

Flux  per  pole    

Current  in  each  half  of  each  ))hasc 

Current  in  line  wires 

Starting  torque  


1/2 
1 
1/2 

1/4 
1/4 
1/4 


1 

1/2 

1 
1/2 

1 

1 


The  Squirrel-cage  Rolor. — If  Fig.  14  represents  the  developed  ))lan 
of  a  squirrel-cage  rotor  then  the  revolving  sheet  of  rotor  cui-rent 
appears  as  an  alternating  ciu-rent  in  the  bars  and  as  a  revolving  sheet 
of  electrification  in  the  end  rings. 
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Fia.  13. — MACHiNii  D  as  a  Six-i-ole  Motor. 

From  Fig.  14  it  is  apparent  that  the  cross-section  of  the  end  ruigs 
should  be  some  function  of  the  cross-section  of  the  bars  per  pole. 
What  this  fiinction  is  dejionds  to  a  certain  extent  upon  the  style  of 
design — i.e.,  whether  the  end  rings  arc  in  the  form  of  a  single  solid 
ring  at  each  end  or  of  a  number  of  discs.  In  the  latter  case  the 
ratio  of  the  cross-section  of  the  end  rings  at  one  end  to  the  cross- 
section  of  the  bars  included  under  oiw  pole  is  from  0-25  to  02. 


Fl'j.  14. 

For  instance,  in  machine  C  the  rotor  had  41  slots,  (i  poles. 

Then,  slots  per  pole --  7_approximately ;  size  of  bar  =  0-64  cm.  x  1-2.5 
cm.,  and  cross-section  of  copper  per  jiole     7  x  0-8  ^5(5  sq.  cm. 

There  were  three  discs  eacli  end,  19  cm.  inside  diameter,  25-4  cm. 
outside  diameter  and  O-lli  em.  thick. 

.-.  Cross-section  i^ach  end -^  1 -55  K(|.  cm. 

Then  fimction  required  =  1 -5.5/5 -0—  I/I  nearly. 

It  should  l)e  noted  that  the  "cogging"  of  squirrel-cage  motors 
is  due  to  the  zig-zag  leakage,  and,  therefore,  may  be  expected  to  bo 
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greatest  in  motors  with  short  pole-pitches  and  small  numbers  of  slots 
per  pole — i.e.,  in  slow-speed  motors  ;  and  least  in  motors  with  long 
pole-pitches  and  large  numbers  of  slots  per  pole — i.e.,  in  high-s])ced 
motors.  From  this  it  follows  that  the  rotor  slots  for  machines  with 
small  numbers  of  ])oles  can  be  larger  and  fewer  in  number  than  for 
machines  with  large  numbers  of  poles  without  deleterious  results. 
The  practice  of  making  the  rotor  slots  an  incommensurable  number 
is  effective  so  long  as  the  rotor  is  central.  But  when  the  bearings 
wear  the  bulk  of  the  zig-zag  flux  is  on  one  side  and  the  stator  develops 
a  "'  governing  tooth  '"  and  slot.  As  every  rotor  tooth  passes  the 
governing  slot  it  makes  it  alternately  easier  and  more  difficult  for 
the  zig-zag  leakage  to  pass,  and  the  rotor  tends  to  stick  in  the  posi- 
tion of  minimum  reluctance.  But  the  flux  in  the  governing  tooth  is 
zero  twice  in  a  cycle  and  at  each  of  these  two  instants  the  rotor  is 
free  to  move  forward  one  rotor  slot -pitch.  If  the  zig-zag  leakage  is 
bad  enough  the  nuicbine  will  continue  to  run  at  this  peripheral  speed 
of  two  rotor  slot-pitches  per  cycle. 

Machine  E  is  a  case  in  point.  The  magnetic  qualities  of  this 
machine  are  poor  from  a  commercial  point  of  view,  but  good  for 
experimental  purposes.  The  number  of  slots  is  12  on  the  stator — 
i.e.,  one  slot  per  pole  j)er  phase,  and  23  on  the  rotor,  tlie  disper.'^ion 
coefficient  being  about  17  per  cent.  Owing  to  the  short-circuit 
current  being  smaller  relative  to  the  normal  current  than  is  the  case 
with  any  ordinary  motor  tlie  rotor  nuiy  be  held  stationary  with  full 
volts  on  the  stator  for  quite  a  length  of  time  without  the  maclmie 
getting  unduly  hot,  or  the  appliefl  voltage  may  even  be  transformed 
up  when  all  these  cogging  effects  are  exaggerated. 

This  machine  having  four  poles,  the  peripheral  speed  at  synchro- 
nism is  1  U  rotor  slot-pitches  per  cycle,  and  the  speed  of  zero  cogging 
is  two  rotor  slot-pitches  per  cycle  or  4/23  of  synchronism— i.e..  260 
revs,  per  min. 

iTo  he  concluded.) 


INSULATING  PROPERTIES   OF  SOLID   DIELECTRICS.* 

BY  h.\r\t;v  L.  rURTI.S. 

.Summary. — Methods  of  measuring  very  high  rpsistunccs  arc  discussed. 
and  diagrams  given  sliowing  how  tl\ey  may  be  apphcd  to  the  measure- 
ment of  volume  resistivity  and  siuface  resistivity  The  eflcct  nf  tlie 
humidity  of  the  surrounding  air,  tjf  tlie  temperature  of  the  specimen, 
and  of  the  magnitude  and  Ionj;th  of  application  of  the  impressed  vojtaw 
is  discussed.  1'lip  surface  resistivity  is  shown  to  be  due  to  a  surface  film, 
usually  of  water  or  oil.  on  the  insulator.  This  is  generally  the  im|>iirtaiit 
factor  in  determining  the  leakage  between  two  conductors  insulated  by  a 
Bolid  dielectric.  The  surface  resistivity  of  most  materials  changes 
through  wide  limits  when  the  humidity  of  the  surrounding  air  is  varied. 
The  effects  of  temperature  and  of  exposure  to  light  are  also  treated. 

There  are  several  electrical  properties  of  insulators  between  no 
two  of  which  is  there  a  known  relationship.  The  most  imjiortant 
of  fhe.se  are  (1)  the  volume  resistivity  of  the  material,  (2)  the  leakage 
over  the  .surface,  (3)  the  dielectric  absorption,  (4)  the  dielectric 
strength,  and  (5)  the  dielectric  constant.  All  of  these  properties  are 
functiJns  of  the  temperature,  and  some  may  also  be  affected  by  other 
physical  conditions,  such  a.s  applied  voltage,  humidity,  pressure,  &c. 
This  Paper  presents  results  upon  the  volume  resistivity  and  surface 
leakage  of  a  number  of  insulating  materials.  The  aim  has  been  to 
cover  all  the  conditions  that  will  normally  be  foimd  in  a  phj'sical 
laboratory. 

Method.s. 

The  methods  employed  may  naturally  be  classed  under  (wo 
heads  :  (1)  The  methods  of  measuring  the  resistance  ;  (2)  melliods 
of  preparing  tlie  specimen.  Under  the  latter  will  fall  the  methods 
of  maintaining  (he  .sjiecimen  under  the  desired  conditions. 

Melli'xls  nj  Mcmturimi  the Refintnnce.— ^nmcamfmg  the  resistance 
high  aciriiraey  was  not  required.  An  accuracy  of  1(»  )ier  cent,  was 
considered  suHicient.  As  a  large  number  of  sainiiles  were  measured, 
anfl  each  sample  measured  .several  limes,  it  was  necessary  to  arrange 
the  apparatus  so  (hat  it  eould  be  worked  rapidly.  AleaHurements 
were  miulefrom  lO'ohmslo  lOi'ohms.thc  Ufiperlimit  being  lixed  by 
the  serisibilily  of  (he  ajiparatiis.  It  was  found  impossible  to  measure 
such  an  ex(reme  range  of  resistance  in  a  single  ml  u)).  Hence,  two 
different  mcrlhoils  were  emi.loyed  :  (a)  The  galvanometer  method  ; 
(ft)  the  i-lec(roMieter  inediod. 

'J'hi'  diagram  of  l''ig.  1  shows  the  galvanometer  melliod  aw  arranged 
for  measuring  the  volume  resistivity  of  ( he  specimen.  The  (crmuial 
,'  "«•  V'H«-ry  '»  cmneeted  (o  the  in.iciirv  on  which  ||,e  specimen 
floats.      I  he   .urreiK    IIowm   through    the   specimen    to   (he   mercury' 

\vLhingtonVu.S.A").'"  '"'''"'  """  "  ''"""""  "  "'  *''"  ""™""  "'  ^t-""!""''. 


contained  in  an  open  cylinder  of  known  area  which  is  connected  to  D. 
The  megohm  in  series  serves  to  protect  the  galvanometer,  and  is 
usually  negligible  relative  to  the  resistance  of  the  sjiecimen.  To 
prevent  the  current  which  flows  over  the  surface  of  the  sjiecimen 
from  reaching  D,  a  guard  ring  of  mercury  surrounds  the  iimer 
cylinder,  but  is  insulated  from  it.  This  guard  ring  is  connectetl 
directly  to  the  opposite  terminal  of  the  battery.  In  measuring  a 
surface  resistance  or  any  resistaiue  in  which  a  guard  ring  is  unneces- 
sarj'  the  miluiown  resistance  is  coniucled  directly  between  D  atid  F. 
For  supplj'ing  the  voltage,  trays  of  small  storage  cells  are  used. 
This  battery  and  the  other  apparatus  are  })laced  on  metal  ])lates 


Img.  1. — Connections  for  ME.vsujsrao  Vot.ume  Rk-^i-iiv  rrv  hv  imk 

G.VLVANOMETER  MeTUOD. 

which  are  grounded.  One  terminal  of  the  battery  is  also  connected 
to  the  same  ground.  The  key  K,^  is  for  short-circuiting  the  gal- 
vanometer, while  the  kevKj  closes  the  circuit  through  the  galvano- 
meter. When  the  double  throw  switch  is  in  the  direction  B,  the 
galvanometer  is  connected  in  jiarallel  with  a  imiversal  shiuit. 
This  can  be  readily  adjusted,  so  that  1,  l/IO,  1/100,  1/1,000,  or 
1/10,000  of  the  total  current  ]ias.ses  through  the  galvanometei. 
The  Sullivan  galvanometer  had  a  current  sensitiveness  of  2,t100  mm. 
per  microampere,  with  a  scale  distance  of  2  metres.  Using  a  battcrv' 
of  200  volts,  as  was  done  in  almost  all  cases,  resistances  from  10'  to 
II"  ohms  can  be  measured  to  an  ncruracy  of  10  per  cent.     When 


Electrometer 


g:;^ ,  .^Specimen',;.;  >"I;,^  j^ 


Fk;.  2. — Connections  for  Measikino  Siium  e  I'esistivitv  hv  run 

Ke  EtTKOlI  ET  Eli    M  ET 1 1  ( U ). 

the  ddiililetlirow  switch  is  thrown  to  .A,  (he  galvaiiome(er  is  con- 
nected diicctlv  in  s(!ries  with  the  specimen  without  the  dumping  - 
resistance  which  is  (contained  in  (he  universal  shunt.  If  (he  current 
is  so  small  thai  i(  does  not  produce  an  appreci.ible  delleclioii  upon 
closmg  (he  key  K„  (he  key  is  opened  so  that  (he  currciK  flowing 
through  tli(>  speeinien  will  charge  the  eonden.ser.  At  the  end  of  a 
liiiio  I,  (he  key  Kj  is  again  closed  and  the  clmrgi-  which  lm.s  accumu- 
lated is  discharged  through  the  galvanonu-ter.  From  (he  ballistio 
constant  of  I  lie  galvaiiomclcr,  (he  iVsistiuice  of  the  spcciincn  can  bo 
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computed.     Resistances  up  to  10'^  ohms  can  be  measured  by  this 
method. 

For  measuring  resistances  higher  than  10'^  olinis  a  Dolezalek 
quadrant  electrometer  liaving  a  capacity  of  loO/j^u/.  was  employed. 
By  means  of  it  resistances  as  high  as  10'"  ohms  (-ould  be  measured. 
Tlie  diagram  of  Fig.  2  sliows  the  connections  for  measuring  the  sur- 
face resistivity.  The  lead  to  one  pair  of  ijuadrants  is  entirely 
sunounded  by  an  earthed  sliield,  while  the  other  pair  of  quadrants 
is  connected  to  earth.  The  surface  leakage  is  over  the  surface 
between  the  inner  and  outer  cylinders  which  lest  on  the  insulator. 
To  measure  the  volume  resistivity  of  the  sj)e(!imeu  the  battery  B 
is  discomiected  from  the  oud  r  ring  and  connected  to  the  mercury 
in  which  tlie  sjiecimcn  is  tioated  (.see  Fig.  1).  Tlie  outer  ring  is 
then  connected  to  earth.  The  current  which  flows  on  to  the  iimer 
quadrant  nnist  now  flow  through  the  specimen.  If  the  needle  of 
tlie  electrometer  is  maintained  at  a  constant  ])Otential,  the  deflection 
of  the  needle  will  depend  on  the  quantity  of  electricity  on  the  inner 
(liiadrant.  If  the  external  E..M.F.  E  is  high  relative  to  the  counter 
K.M.I'",  due  tc  the  charge  on  tlie  quadrants,  then  the  cuiTeut  through 

E     Bl     Fj 
t  he  insu]at<jr  mav  be  considered  constant.  In  this  case  R= -  =  —  —  —  . 

I  Q  Krf 
wlierc  E  is  the  applied  E.M.F.,  t  the  time  nccessaiy  to  produce  a 
deflection  (/,  and  K  is  the  quantity  of  electricity  necessary  to  pro- 
iluce  unit  deflection.  This  is  similar  to  the  method  usmg  a  bal- 
listic galvanometer,  but  differs  in  that  the  quantity  can  be  deter- 
mined at  any  instant.  To  determine  the  constant  of  the  instru- 
ment, a  sample  whose  resistance  could  be  measured  by  both  the 
iralvanonieter  and  electrometer  methods  was  employed. 

Meiliods  of  Preparing  the  Specimen. — For  measuring  the  surface 
leakage,  the  nuiterial  was  obtained,  whenever  possible,  in  i)latcs 
111  cm.  square  by  1  em.  thick.  3Ietal  strips  1  cm.  wide  were  c]ainj)ed 
to  this  with  their  ailjacent  edges  1  em.  apart.  The  resistance  was 
iiiea-sureil  between  the  strips.  The  smiace  resistivity  is  assumed 
Id  be  20  times  the  resistance  measured.  While  this  is  not  strictly 
I  rue,  since  there  is  leakage  over  the  edges  as  well  as  over  the  face  of 
the  s])ecimen,  yet  the  coirection  is  too  small  to  take  account  of  in 
the  jjresent  work.  To  ensure  good  contact  tinfoil  was  wrapped 
aroimd  the  metal  strijis  and  carefully  pressed  against  the  surface  of 
the  insulator  along  the  insid('  edge  of  each  strip.  In  some  cases 
tubes  of  the  material  were  used.  In  such  cas(.'s  wires  were  tightly 
luisted  aroimd  the  tube  at  a  distance  of  1  cm.  apart  and  the  resis- 
iinee  between  these  wires  measured. 

For  determining  the  effect  of  temperature  and  humidity  it  was 
1  i-cessarj'  to  place  the  samjiles  in  a  case,  the  temjierature  and  humidity 
I'f  which  could  be  maintained  constant.  The  tenqierature  was 
inairitained  constant  by  a  vapour  pressure  thermostat.  The 
humidity  was  regulated  by  placing  in  the  case  an  open  vessel  con- 
taining a  .sulphuric  acid  solution  of  the  proper  strength  to  sivc  the 
ilcsired  humidity. 

Xdi.ime  Reslstivity. 
Eljecl  of  HnmiiHly. — In  certain  cases  results  taken  at  different 
times  did  not  agree  satisfactorily.     In  seeking  a  cause  for  this,  the 
ipicstlon  naturally  arose  as  to  whether  the  humidity  of  the  air  in 
which  the  sample  had  been  kei)t  before;  being  measured  could  affect 
\\\K  volume  resistivity.     In  order  to  test  this,  samples  which  had 
l)cen  maintained  for  some  time  in  air  of  one  humidity  were  sur- 
rounded by  air  of  another  humklity  and  maintained  in  this  condition 
for  several  weeks.     The  volume  resistivity  was  measured  at  frequent 
intervals  during  this  time.     The  results  show  tliat,  in  certain  eases, 
tlie  volume  resistivity  decreases  with  increasing  humidity,  but  that 
an  equilibrium  is  reached  only  after  a  very  long  time.     The  samiiles 
tested  were  maintained  at  a  high  humidity  (about  00  per  cent.)  for 
more  than  a  month  when  the  hinnidity  of  the  tank  was  decreased  to 
-'<  per  cent,  and  maintained  at  this  humidity  and  a  temperature  of 
L''>  ('.   for  40  days.     .'Measurements  were   made  during   (his   time. 
In  many  eases  there  was  a  progressive  increase  in  the  resistance,  and 
I  IPC  nio.st  of  the.sc  .samiiles  an  equilibriiun  had  not  been  reaclie<l  at  the 
iikI  of  40  day.s.     Celluloid  showed  the  lea.st  change,  while  bakelite 
.\o.  G  .'(,074  showed  the  largest.     The  celluloid  had  five  times  the 
k      resistance  which  it  initially  had,  while  the  bakelite  had  <)\c'r  liOO  times 
K     a.s  much.     'J'his  sample  of  bakelite  conlaincd  laic  as  a  filler.     It  is 
■     well  known  that  marble,  slate  and  hard  fibre  absorb  wafer  in  eon- 
I  a     sidcrable  quantities.     The  curves  obtained  show  that  lliey  lose  this 
\    wafer  verj'  slowly.     The  indetiniteness  of  the  volume  resistivity  of 
I   I    maferiaJH  which  absorb  water  is  very  a])parc;it.     Where  ehnnge.H 
j    \    take  place  as  slowly  as  in  the.se  cases  it  is  not  feasible  to  defermim> 
f   the  change  of  volume  resistivity  with  humidity.     Other  iuteresting 
results  were  obtained,  kucIi   as  the  following:     It    is  known   that 
shellac  absorbs  moisfure  to  au  appreeinblc  c.xteni,  Vet  no  change  of 
resistivity  with  humirlily  was  observed.     In  the  eases  of  glass  the 
results  upon  one  sample  indicate  a  slight  elmngc  of  resiatiWty  wi(,h 


Table  I. — Table  showing  the  Decrease  of  Volume  Resistivily  with  Increasing 

Temperature. 

(/>jo=Volume  resistivity  at  20°C.  ;  p3(,=Volume  resistivity  at  SO^C.) 


Sample. 


Sealing  wax  

Mica     (India     rubj% 
.slightly  spotted)... 

Moulded  mica 

Mica  (Ijrowii  African 

Shellac 

Ivory    

Vulcabeston 

Uuglazcd  porcelain  . 
Murdock  No.  ^0.... 

Mica  (clear) 

Para  wax 

Black  elcctrosc 

Yellow  elcctrosc  (L) 
BakehteNo.  140  .... 


1-0X10"J 
20x101=1 


Sample. 


l-9xlOi«  0-9 


1-7x101= 

1-2  X  10«: 

l-.^XlO" 

l-2xl0'°i 

2-2xl0>< 

3-2  X 10", 

MxlOi" 

2-6xl0'5; 

GOxlO's; 

4-7xl0i5| 

7-5xl0« 


German  glass 

Red  fibre 

Mica     (India     ruby, 

stained)    

Diclectrite 

Hard  filjre 

Plate  class  

Bakelite  No.  150  .... 
Paraffined  maple    ... 

Rosin    

Sulphur    

Bakelite    No.    .5,200 

RGR  

Khotinsky  cement 
Vellow  beeswax    . 


P30 

'iss. 

I'm 

2-0x10" 

2-ri 

7-8xlO» 

2-6 

2-2  x  10>3 

2-7 

2-2  X  10'= 

3-0 

l-OxlO'" 

3-2 

l-0xl0>» 

3-2 

l-OxlOi-^ 

3() 

i-nxio'" 

3-(i 

I-7X101'"' 

3-(i 

3-9  X  101" 

4-'t 

1-2x10" 

2-Ixl0i« 

110 

4-0x101^ 

l()-() 

Note. — Values  are  for  individual  samples. 


humid  it.y,  but  it  is  too  small  to  annoimce  with  certainty.  Some  of 
the  moulduig  compovmds — electrose,  gummon  and  moulded  mica — 
showed  no  measurable  change. 

With  regard  to  the  effect  of  voltage  on  the  change  of  the;  volume 
resistivity  of  insulators  with  voltage  the  results  of  the  nuuiy  ol>- 
servers  on  the  subject  show  a  wide  variation  that  the  author  attcmpf  s 
no  review  of  it.  He  refers  briefly  to  the  results  of  Evershed.  The 
authors  results  upon  a  ninnber  of  materials  are  given  in  the  Paper, 
from  which  he  states  that  only  in  one-third  of  the  specimens  was 
there  an}'  apjireciable  change  in  gohig  from  50  to  500  volts,  and  of 
these  the  majority  Were  known  to  be  porous.  In  the  ease  of  o))al 
gla-ss  there  was  an  increase  in  resistance  with  increasing  voltage, 
and  while  this  was  confirmed  by  several  measurements,  lu)  other 
material  was  found  which  gave  a  similar  result. 

In  Tabic  T.  are  given  some  of  the  values  found  on  the  effect  of 
temperature  on  volume  resistivity.  The  range  of  temperattu'e  has 
been  from  20°C.  to  30°(/.  in  every  case. 

Effect  of  Dielectric  Absorption. — The  system  of  two  opposite  elec- 
trodes .separated  by  a  dielectric  such  as  that  used  in^ measuring  the 
volume  resistivity  of  insulators  may  also  be  considered  as  a  con- 
denser. Hence,  at  the  instant  of  closing  the  circuit  the  cin-rent  will 
be  largely  due  to  the  displacement  through  (he  dielectiic,  but  this 
will  become  negligible  in  a  few  thousandths  of  a  second.  Also,  as 
in  the  ease  of  all  condensers  using  solid  dielectrics,  there  will  con- 
tinue to  flow  for  some  time  a  current  which  is  absorbed>by  the  dielec- 
tric. While  accurate  data  are  not  as  yet  available  concerning  the 
absorption  cin-rent,  it  is  possible  to  get  some  idea  of  its  magnitude, 
and  hence  to  estimate  at  what  i)oint  the  absoi-ption  becomes  jui 
important  factor.  It  is  shown  that  where  the  volume  I'csistivity  is 
less  than  about  10"  ohms,  the  absorption  current  gives  no  error 
greater  than  10  per  cent.,  provided  the  resisj;ance  is  measured  at 
the  end  of  a  minute.  However,  if  the  resistivity  is  above  10''  ohms, 
measurements  must  be  made  with  different  time  intervals  in  order 
to  determine  when  the  absorption  current  becomes  negligible.  If 
the  resistivity  is  greater  than  10'"  ohms,  the  absorption  current 
at  the  end  of  one  minute  will  probably  equal  the  condui^tion  current 
and  may  be  much  larger.  In  such  t-ases  it  is  necessary  to  apply  the 
voltage  for  a  much  longer  time  before  the  true  conduction  current 
can  be  obtained,  Curves  are  given  showing  the  change  of  the  appar- 
ent resistivity  with  time  for  two  insulators  having  a  resistivity  greater 
than  IQi'  ohm -cm.  In  the  case  of  hard  rubber  it  is  showni  that  even  at 
the  end  of  half-an-hour  the  absorption  current  is  more  than  10  times 
the  conduction  current.  Even  at  the  end  of  18  ho'nrs  \vc  arc  not 
ccrfaiu  that  the  absorption  em-rent  is  negligible.  For  fused  quartz 
th(!  changi-  in  (he  apparent  resistivity  continues  for  a  long  time.  At 
the  eiul  of  an  hour  the  resistivity  was  so  high  as  f  o  be  just  measin-able. 
At  the  end  of  18  hours  the  resistivity  wa.s  too  high  to  mcaawc, 
certainly  abov<!  5  x  I0'8. 

The  change  of  tho  apparent  resLstivily  with  time  for  a  material 
at  two  dilferenf  t<-mi)eratures  was  also  hives(igated.  The  sha|ic  of 
the  curves  obtained  was  somewhat,  different,  showing  that  tempera- 
ture modified  the  absorption  curves.  Af  30  deg.  the  resisfaiu-e  had 
reai-hcd  its  nniximum  in  about  (wo  hours,  while  at  20  <leg.  the  curv(; 
had  an  upward  feudcncy  at  (he  end  of  si-vcn  hours. 

VnlneM  nf  the.  Volume.  Iteninlivilji. — The  values  of  (he  volume  resis- 
tivity of  a  large  number  of  ijisulat4)rs  arranged  in  order  of  their 
resistivities  art!  given  in  Table  II.  The  specimens  had  been  kejit  in 
the  luboralory  during  the  winter  previous  to  tlie  iuial  measurements, 
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Table  II. — Volume  Re-sistiviiij  of  Solid  Dielectrics. 
(Materials  arranged  in  order  of  decreasing  resistivity. 


Material. 


Special  paraffin Over 

Ceresin    Over 

Fused  quartz Over 

Hard  rublier 

Clear  mica  

♦Sulphur    

*Amberite  

*Rosin  

♦ilica,  India  ruby  slightly 

stained  

G.  E.  No.  55  R 

Hallowax  No.  5055  B  

Bakelit«  No.  L  558 

•Electrose  No.  8 

♦Parowax,  paraffin  

(Uvptol 

•Shellac  '. 

Kavalier  glass  

•Insulate  No.  2  

•Sealing  wax 

•Yellow  electrosc  

•Duranoid  

•MiirdochNo.  100 

•Yellow  l)eeswax   

K  hotinsky  cement  

Mica,  brown  African  clear 

•0.  E.  No.  40 

*G.  E.  No.  55  A 

•Moulded  mica  

Tnglazed  porcelain    

liedmonite  Xo.  157,  4    .. 

Ulack  electro.se  

Tetrachlomaphthalcne 
Mica,  India  ruby  stained 


Resistivity. 


Ohm-cm. 

.5.000.x  ID'S 

5,000  X  10'»: 

5.000  X  10»^ 

1. 000     lO'S 

2tM)  .  10'^ 

100>,  10'» 

50  X  10i» 

50  X  1015 . 

.50x101 
40xl0»5 
20^-  10»5 
20  •  101 
20,-  10' 
10     101 
1(1      in'^ 
10       |ni 
S/.IU'-', 
8xl0i5|i 
SxlO'^ii 
5x1015' 
3x1015 
.•JX1015 
2x1015 
2x1015 
2xl0i5|; 

1  X  1015 
1  X  1015 
1  X  1015 

300  X  1012 
200  ••:  101= 
100  ■  101= 
.50  X  101= 
■50x101= 


German  glass 

Paraffined  mahogany  

Stabalite 

Plate  gla.ss 

HaUowax  No.  1001  

Dielectrite   

Bakelite  No.  5199  RGRB 

BakeliteNo.  150   

Gummon    


Tegit  

Opal  glass 

Paraffined  poplar    

BakeUte  No.  G  5200  RGR 

BakeliteNo.  1 

B;,k..i;tf.  No.  190 

I-    '     !    :     irhle 

1 '  :  I  '  !  ■'    'iiicarta   

i;.iUl;tL  Xo.  G.5074 

Black  condensite  

Yellow  condensite  

Paraffined  maple  

\\Tiite  celluloid   

Vulcabeston  

Hard  fibre    

Black  galalith 

Lavite  

AVhite  galalith  

Hemit 

Red  fibre    

Pink  Tennessee  marble  ... 

Blue  Vermont  marble 

Ivory  

Slate 

BakeUte  No.  140  


Resist  ivitv- 


Ohm-cm. 

50x101= 

40  x  101= 

30x101= 

20x101= 

20x101= 

5x101= 

5x101= 

4x101= 

3x10'= 

2x10'= 

1  X  10'= 

500  X 10» 

400  X 10" 

200  X 10» 

lOOxlO" 

100x10' 

.50x10" 

40xl0» 

40  X  lO" 

40  X  10» 

30  X  10» 

20x10' 

20  V  10' 

20  X  10' 

20x10' 

20x10' 

10x10' 

10x10' 

5X10' 

5x10' 

1x10' 

200  X  10" 

100x10" 

20x10" 


and  as  the  humidity  of  heated  rooms  is  always  low,  the  amoimt  of 
moisture  in  those  materials  which  absorb  water  wa.s  as  low  as  will 
normally  te  found.  The  determinations  were  made  at  room  tem- 
perature, 22°C.  Except  in  the  case  of  some  of  the  insulators  having 
ha\ing  very  high  resistivity,  the  voltage  wa,s  applied  for  a  sufliciontly 
long  lime  to  make  the  absor])tion  current  negligible.  As  time  did 
not  permit  the  determination  of  the  resistivity  for  all  nuiteri:ds.  tlie 
ujjparent  i-e.si.stivity  after  the  voltage  has  been  applied  for  15  minutes 
is  given  in  certain  ca.ses.  These  are  indicated  by  an  asterisk.  Very 
few  of  the  materials  arc  so  uniform  that  two  samples  will  give  values 
of  Ihc  resistivity  as  close  as  10  jier  cent.,  while  a  factor  of  10  or  even 
more  is  not  infrequent. 

(To  he  conclvded.) 


THE  INHERENT  REGULATION  OF  SYNCHRONOUS 
ALTERNATING-CURRENT  GENERATORS.! 


UY    ALFRED   STILL. 


•  SuihiiKirij. — This  Paper  is  written  from  the  designer's  point  of  view, 
the  type  of  machine  consiflered  Iwing  principally  the  synchronous  poly- 
phase generator  with  salient  poles.  The  same  considerations  will  apply. 
with  rare  exceptions,  to  high-speed  macliines  with  distributed  fiejd 
windings,  and  also  to  single-phase  generators. 


The  usual  methods  of  predetermining  the  regulation  of  alternators 
involve  almost  invariably  the  use  of  vectors  or  vector  algebra.  This 
is  convenient  afid  heljifnl,  because  the  problem  is  thus  presented  in 
its  simplest  aspect.  The  very  fact  that  vectors  are  u.sed  assumes 
the  sinusoidal  variation  of  the  alternating  ipiantities,  or  the  sub- 
stilution  of  so-eidled  ei|uivalenl  sine  wave-forms  for  the  actual  wave 
shapes,  thus  eliminating  (he  less  easily  calculate<l  effects  caused  by 
eross-magnctisiitioti.  and  the  eonMer|uent  distortion  of  wave  shapes. 
On  the  other  hand,  the  omission  of  these  factors,  especially  when 
<le](»rliires  nn-  made  from  standard  types,  may  lead  to  incorrect 
rondusions  ;  and,  in  ary  ease,  the  plotting  of  the  actual  flux  and 
E..M.F.  curves  is  of  great  value  to  the  designer.  It  is.  therefore, 
proposed  to  consider  in  the  lirsl  i)lace  what  is  the  best  that  can  be 
iloiie  with  the  aid  of  vectors,  and  nfterwards  show  how  a  greater 
degree  of  aeciiraey  can  be  attained  by  using  curves  representing  the 

*  Apparent  rejiintivity  taken  after  the  voltage  had  V)cen  applied  for 

l."i  IllillllteH. 

t  Almtract  of  nn  oriRinal  coinniunicaliun  in  the  "Journal"  of  the 
uulilutiuu  ol  Kloclrical  Kngiuocra. 


actual  fiux  distribution  in  the  air-gap  corresponding  to  the  required 
load  conditions. 

By  enumerating  all  the  factors  which  influence  the  ferniinal 
voltage  of  a  generator  driven  at  constant  speed  with  constant  field 
excitation,  it  will  be  possible  to  judge  how  nearly  the  methods  about 
to  be  considered  approximate  to  the  ideal  solution  of  the  problem. 
These  factors  are  : — 

(a)  The  total  or  resultant  flux  actually  cut  by  the  armature  wind- 
ings (this  involves  the  flux  linkages  jiroducing  armature  reactance). 

(6)  The  ohmic  resistance  of  tlu-  armatiu'e  windings. 

{(■)  The  alteration  in  wave-shape  of  the  generated  E.M.F..  due 
to  changes  in  air-gap  flux  distribution. 

By  far  the  most  important  items  are  included  imder  (a). 

Approximate  Method  of  PKEDEtERMiKiNG  Regulatiox. 

Let  curve  A  of  Fig.  1  represent  the  open-circuit  characteristic  of 
the  machine  ;  it  can  be  drawni  fauly  accwately  from  design  data 
aftgr  the  Tvhole  magnetic  circuit  has  been  designed,  excepting  that 
the  flux  leakage  from  pole  to  pole  is  not  verj-  easily  estimated  in  new 
types  of  machines.  It  is  assumed  that  the  quantities  required  for 
the  construction  of  the  vector  <liagrams  are  known  ;  but  a  means 
of  estimating  the  probable  quantitative  effects  of  the  slot  and  end 
fluxes  will  be  considered  later. 

Load  Saturation  Curve  for  Zero  Power  Factor. — Any  power  factor 
below  20  per  cent,  is  usually  considered  to  be  equivalent  to  zero. 
On  these  low  power  factors  with  laggmg  ciu'rent  the  phase  dis- 
])lacement  of  the  armature  current  causes  the  armature  magneto- 
motive force  to  be  almost  wholly  demagnetising.  Its  maximum 
value  per  pole  is  easily  calculated,  and  its  effect  in  reducing  the  flux 
in  the  air-gap  is  readily  compensated  (on  zero  power  factor)  by 
increasing  the  field  excitation  so  that  the  resultant  ampere-turns 
remain  unchanged.  This  statement  is  not  strictly  correct,  because 
the  increased  am])ere-turns  on  the  field  poles  give  rise  to  a  gieater 
leakage  flux,  and  this  alteration  shoidd  not  be  overlooked,  especially 
when  working  with  high  flux  densities. 

Knowuig  the  increase  of  flu.\  in  pole  and  frame,  the  magneto- 
mo.  ive  force  required  to  overcome  the  increased  reluctance  of  these 
I)art8  can  be  calculated,  and  in  this  way  the  dotted  curve  A'  of  Fig.  1 
can  be  drawn.  This  is  merely  the  open-circuit  saturation  curve 
corrected  for  uiereased  leakage  flux  clue  to  the  additional  field 
current  required  to  balance  the  deraagnotisijig  effect  of  a  given 
armatiu'e  current. 

In  the  vector  diagram  Fig.  2.  let  OEj  represent  the  required  ter- 
minal voltage  if  the  machine  is  mesh  comiected,  <n-  the  corresponding 
IM).  i)er  ))hase  winding  if  the  machine  is  star  connected.  The 
vector  01.  drawn  90  dcg.  behind  OE^,  is  the  armature  current  on 
zero  j)owcr  factor.  The  impedanee-drop  triangle  is  now  constructed 
by  drawHig  E(P  parallel  to  Ol.  of  s\ich  a  length  as  to  represent  the 
IR  drop  i)er  phase,  and  PE^  at  right  angles  to  Ol  to  represent  the 
reactive  jiressiu'e  droj)  per  phase  ii  the  end  connections.  OE^,  is, 
therefore,  the  voltage  actually  developed  in  the  slot  conductors, 
because  it  contains  the  component  PE^  to  balance  the  voltage 
generated  by  the  cutting  of  the  end  flux,  and  the  contjionent  E,P  to 
overcome  the  ohmic  resistance  of  t  he  wiiidings.  Now  produce  PIC„  to 
Ej'  so  that  E„Ep'  represents  the  \oItage  thatwoidd  be  developed  by 
the  slot  flux  if  this  were  cut  by  the  conductors,  OE^'.  which  may 
be  called  the  a))])arent  tlevelojied  voltage,  is  then  the  E.JI.F.'that 
would  have  been  developed  in  the  armature  windings  if  the  .slot  flux 
had  actually  entered  the  core  instead  of  being  diverted  from  tooth 
to  tooth  by  the  action  of  the  current  in  the  conductors.  It  is,  there- 
fore, also  a  measure  of  the  total  llux  pjussivg  through  the  air-gap 
into  the  armature  teetli,  and  the  magnetising  ampere-tiu'ns  necessary 
to  pioduce  this  flux  would,  on  open  circuit,  actually  develop  this 
E.Jl.F.  in  the  armature.  Thus,  wlion  the  resultant  magnetomotive 
force  in  the  magnetic  circuit  is  .such  that  E„'  volts  would  be  de- 
veloped on  open  circuit,  the  terminal  voltage  luider  the  a.ssumed  load 
conditions  would  be  Ef.  It  is  usual,  when  the  power  factor  is  zero, 
to  consider  this  loss  of  ]>re.ssure  as  e<pial  to  the  total  reactive  drop 
(Ey'P).  because,  owing  to  the  ri'lative  smallness  of  PE,  and  the  fact 
that  its  direction  is  such  as  to  have  little  effect  on  the  pressure  drop, 
the  error  introduced  by  this  a.ssinnption  is  negligible. 

Again,  the  apparent  develojieil  voltage  K^'  (djlaiiunl  from  Fig.  2 
gives  the  jioinl  M  <m  the  eorrceled  no-load  saturation  emve  A'  in 
Fig.  1,  and  the  distance  OM'  shows  what  exciting  am|iereturns  are 
required  to  develop  this  E.M.F.  The  terminal  voltage  is.  however, 
onlj'  E,.  which  gives  the  point  N  of  the  triangle  .MXK.  Now  draw 
NK  parallel  to  the  horizontal  axis  so  as  to  re))resent  the  total  nundier 
of  am]iere-turns  jier  pole  due  to  the  arinatuic  current,  which,  as 
l)reviously  ex])lained,  will  be  entirely  demagnetising,  and  must, 
therefore,  be  compensated  by  an  eipud  nund)er  of  .impere-lurns  on 
the  lielil  pole.  Thus.  OK'  is  the  Held  excitation  ne((ss;iry  to  produce 
E,  volt.s  al  I  lie  leiMiilials  of  the  iiiaeliinr.      II  the  lojiil  is  now  thrown 
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off,  the  terminal  pressure  will  rise  to  E,,  and  the  percentage  regulation 
for  this  particular  current  output  on  zero  power  factor  Trill  therefore 
be  100  (SK/RR').  The  difference  of  pressure  SR,  corresponding  to  any 
particular  value,  OR',  of  field  excitation  (Fig.  1)  is  called  the  syn- 
chronous reactance  drop,  because,  although  it  is  made  up  partly  of 
real  reactance  drop  and  partly  of  armature  reaction,  it  may  con- 
veniently be  treated  as  if  it  were  due  to  an  equivalent  or  fictitious 
reactance  capable  of  producing  the  same  total  loss  of  pressure  if  the 
magnetomotive  force  of  the  armature  had  no  demagnetising  or  dis- 
tortional  effect.  Thus,  by  producing  the  line  PE,'  to  E,  in  Fig.  2. 
so  that  PEo  is  equal  to  SR  of  Fig.  1,  the  vector  diagram  shows  the 
difference  between  the  open-circuit  pressure  OE,  and  the  terminal 
pressure  OE,  mider  load  conditions  at  zero  power  factor  when  the 
field  excitation  is  maintained  constant.  The  additional  (fictitious) 
reactance  drop  EoE,'  is  correctly  drawn  at  right  angles  to  the  current 
vector,  becau.se  on  zero  power  factor  the  effect  of  the  armature 
magnetomotive  force  is  wholly  demagnetioing.     It  should  Ijc  realised 


Ampere-Curns    per    pole 
Fig.  1. 

that  the  fictitious  reactance  drop  EoE^'  of  Fig.  2  cannot  be  pre- 
determined until  the  whole  of  the  magnetic  cii'cuit  of  the  machine 
has  been  designed.  The  distance  DR  in  Fig.  1  is  the  loss  of  voltage 
corresponding  to  E^,'?  of  Fig.  2,  and  is  approximately  constant  for 
a  given  armature  current.  The  portion  SD,  however,  of  the  total 
difference  of  voltage  depends  on  the  slope  of  the  line  MS.  and  is  thus 
some  fimction  of  the  degree  of  saturation  of  the  iron  in  the  magnetic 
circuit. 

Shnrt-rircuil  Current. — The  value  of  the  short-circuit  current  is 
intimately  connected  with  the  regulating  qualities  of  a  machine,  and 
in  large  generators  becomes  a  matter  of  importance. 

The  maximum  value  of  the  armature  current  at  the  instant  a 
short-circuit  occurs  depends  mainly  on  the  true  inchu-tancc  of  the 
armature  windings  ;  but  when  the  armature  niagru-toniotive  force 
has  had  time  to  react  on  the  field  and  has  actually  reduced  the  flux 
of  induction  in   the  air-gap,   the  resulting  current  may  be  fairly 


IX(endd       li(&loCs) 


Fig.  2. 

ra'.cjy  calculated  by  using  the  construction  indicated  in  Figs.  3 
^  and  4. 

The  vector  triangle  in  Fig.  3  in  constructed  for  any  assumed  value. 
II,,.  of  the  armature  current.  It  shows  that  when  the  terminal 
|voltage  U  zero,  the  machine  being  short-circuited,  the  flux  in  the 
Bir-gap  must  be  such  that  the  pressure  OE,'  would  he  developed  I  i 
the  armature  conductors  on  open  circuit.  The  value  OF  (Fig.  4) 
Of  the  ani[)ereturns  necessary  to  pro  luce  thii  Hux  in  the  air-gap  is 
thus  determined,  the  ordinate  OK/  being  the  generated  voltage  ci 
determined  by  the  vector  diagram.  Now,  since  the  nwignetomotive 
force  of  the  armature  windings  will  be  almost  wholly  (!cniagr.etising. 


it  is  correct  to  assume  that  the  field  excitation  must  be  increased  by 
an  araoimt  equal  to  the  maximum  armature  ampere-turns  jier  pole 
in  order  that  the  resultant  excitation  may  be  OF.  Thus.  EG  in 
Fig.  4  is  made  equal  to  the  maximum  armature  ampere-turns.*  and 
by  drawing  to  a  suitable  scale  the  ordmate  GI  equal  to  the  assumed 
armature  ciu'rent  I^  the  point  J  on  the  short-circuit  current  curve 
is  obtained.  By  repeating  the  construction  for  any  other  assumed 
value  of  the  current  it  wUl  be  seen  that  so  long  as  Ej,'  lies  on  the 
linear  portion  of  the  no-load  characteristic  the  relation  between  the 
short-circuit  current  and  the  field-pole  excitation  is  also  linear. 
\\Tien  the  field  excitation  is  OL,  giving  a  pressure  OEo  on  open 
cucuit,  the  short-circuit  current  will  be  LK. 

Regulation  on  any  Power  Factor. 
"  Unless  the  effects  of  cross-magnetisation  are  taken  into  account 
it  is  impossible  to  predetermine  the  regulation  accurately  when  the 
power  factor  differs  appreciably  fro:n  zero,  but  by  the  intelligent  use 


IX(slots) 


IR  drop 

Fio.  3. 


of  vector  quantities  (uivolvirg  as  they  do  the  i::i:.ijni,)iiun  of  sim,>le 
harmonic  curves)  very  satisfactory  results  can  be  obtained.  The 
best  method  knoft'n  to  the  author  by  which  the  load  saturation  curve 
for  any  power  factor  may  be  drawn,  without  resorting  to  flux  dis- 
tribution and  wave-shape  analysis,  is  that  given  by  Prof.  Alexander 
Gray.t     A  similar  method  has  also  been  suggested  by  A.  E.  Clayton.  J 

Calculation  of  Armature  Inductance. 

End  Connections. — The  flux  cut  by  the  conductors  which  project 

beyond  the  ends  of  the  armature  slots  is  very  difficult  to  calculate, 

and  empirical  formtda  based  on  experimental  data  are  generally 

used  for  predicting  the  probab'e  value  of  the  inductance  of  the 


Fio.  4. 

a.'mature  end  connections.  Without  attempting  lo  go  inlii  the 
1  iceties  of  nuithemalical  analysis,  it  can  l>e  shown  that  the  Hux  pro- 
''need  throu'rh  air  paths  by  lb"  current  i  ii  ;h"  -xial  •irol'fga'io^'S 

♦On  the  fts.mimplion  of  sine  wave-form,  the  lot«l  armature  amix^re- 
turns  iK-r  pole  due  to  the  currents  in  all  the  coniluctors  of  a  three-phase 
machine  may  be  taken  as  oy 

(sr)„=-'^\2i,. 

IT/) 

where  z  is  the  numluT  of  conductors  per  pliiisi-  and  /)  is  the  nunihLT  of 
poles. 

t  A.  Orav.  "  KlectrienI  Machine  Design." 

JThe  Electrklin,  Vol.  LXXIII.,  p.  iin,  l<,)14. 
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of  the  slot  conductors  will  depend  mainly  upon  the  number  of 
ampere-conductors  per  pole  on  the  armatiu-e,  and  on  the  average 
axial  extension  l'  of  the  coils  beyond  the  ends  of  the  armature  core. 
For  the  calculation  of  this  flux  in  the  case  of  a  thie^-phaie  generator 
the  author  suggests  the  empirical  formula 

•     •     (1) 


where  T,=  the  number  of  inductors  in  each  slot ; 
«»  =  the  number  of  slots  per  pole  per  phase  ; 
?'=the  projection  of  coU  ends  beyond  end  of  slots  in  cms.  ; 
/^=(2T  +  4r)=approximate]y   the   total  length  in  cms.   per 

turn  of  ^"ire  in  a  coil,  less  the  slot  portion  ; 
If  =  the  R.M.S.  armatiu-e  current  per  conductor  ; 
A-= constant,  approximately  imity.  depending  upon  the  design 
of  the  machine,  the  arrangement  of  the  windings,  and 
the  proximity  of  masses  of  iron  tending  to  increase  the 
induction. 
If  ju  is  the  number  of  poles  of  the  machine,  and  assuming  the  form 
factor   to   be    1-11.    the   voltage   component   developed   per   phase 
fl  inding  by  the  cutting  of  the  end  flux  is 

E:,  =  (2-22/t)/pT,%('-^Vogio(12n/)xIcXlO-«.     .      (2) 

This  quantity  is  usually  referred  to  as  the  reactive  voltage  drop  per 
phase  due  to  the  inductance  of  the  end  connections  ;  it  appears  as 
the  vector  PE^  in  Fig.  2.  If  the  multipUer  ('2-22k)  be  taken  as  24.  the 
formula  agrees  well  with  the  average  of  tests  on  machines  of  normal 
design. 

Slots. — The  effect  of  slot  inductance  being  generally  to  reduce*  the 
amount  of  the  total  air-gap  flux  which  is  actually  cut  by  the  con- 
ductors, the  simplest  way  to  obtain  a  quantitative  value  for  the  slot 
reactance  is  to  calculate  the  total  flux  which  leaks  from  tooth  to 
tooth  in  the  neutral  zone.  The  amoimt  of  flux  diverted  from  the 
armature  core  into  the  leakage  paths  referred  to  may  be  calculated 
by  assuming  the  current  in  the  slot  conductors  to  be  acting  inde- 
pendently of  the  field  magnetomotive  force.  The  total  slot  flux  is 
the  sum  of  three  component  fluxes  :  9,  passing  through  the  space 
occupied  by  the  copper,  a  portion  of  which  wUl  be  cut  by  some  of  the 
conductors ;  <p.,  crossing  the  space  above  the  windings,  usually 
occupied  by  the  wedge  ;  and  93  which  leaks  from  tooth  top  to  tooth 
top.  The  portion  9,  being  cut  by  some  of  the  conductors  requires  the 
calculations  to  be  based  on  an  equivalent  slot  flux,  which,  if  cut  by  all 
the  conductors,  would  develop  an  E.M.F.  equal  to  the  actual  loss  of 
pressure.     Thif  flux  is 

valeni)—     „  .,    T,!,, 


9ii. 
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where  T,  is  the  number  of  conductors  per  slot ;  I,  is  the  current  per 
conductor  in  amj)eres  ;  rfj  is  the  depth  of  copper  in  the  slot ;  and  S 
the  width  of  the  slot  in  cms. 

The  jiernieances  P„  and  P3  of  the  air  paths  of  the  component  fluxes 
9.,  and  93  respectively  can  be  calculated  fairly  accurately,  and  if  /„  is 
the  axial  length  of  the  armature  coil  in  cms.,  the  total  "  equivalent  " 
slot  flu.x  in  the  neutral  zone  is 

9.  =  f'-l'^T.T./„(j'^  +  P,  +  P,\ (3) 

If  9,j  is  the  flux  per  pole  actually  cut  by  the  conductors,  the  total  flux 
per  pole  in  the  air-gap  under  load  conditions  will  be  9p  =  9„'-t-29,. 

This  total  flux,  if  actually  cut  by  the  armature  conductors,  would 
generate  the  E.M.F.  referred  to  as  the  "apparent"  developed 
voltage,  and  represented  by  OE^'  in  Fig.  2. 

The  flux  29,  maxwells  is  the  portion  of  the  total  air-gap  flux 
which,  under  load  conditicns,  is  no  longer  cut  by  the  armature  con- 
ductors. The  R.M.S.  value  of  the  voltage  lost  per  i)hase  winding  is 
therefore 

_27r/9.TV'.P 
^•-    V2xl0»-        (^' 

The  slot  flux  in  the  neutral  zone  will  be  a  maximum  on  zero  power 
factor  when  the  current  I,  producing  it  la  apin'oxiinately  equal  to  the 
maximum  value  of  the  armature  current,  or  to  \/2I„.  Inserting  this 
value  of  I,  in  formula  (3)  and  substituting  m  formula  (4)  we  get 


E,= 2w/  X  0-i^T.h,,p  /„  Q-^  -f.  P,  +  Pe^  x 
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(5) 


'I  111)  quantity  is  usually  referred  to  as  the  reactance  voltage  drop  r)cr 
phiwe  due  to  the  slot  inductance;  it  appears  as  the  vector  E^E/in 
Fig.  2. 

{To  U  cfmclitrled.) 

•   K.xcept  in  the  omit,  .if  a  con<lon»er  load  ami  leading  current,  in 
whirh  cinp  the  tfndcncy  would  Iw  to  iiicrt-asi-  the  lotnl  useful  flux. 


INDUSTRIAL  RESEARCH.* 


BY  L.  A.   HAWKIXS. 


Industrial  research  is  a  relatively  new  thing.  It  means  the  co- 
operation of  business  and  science  for  their  mutual  advantage.  Xot 
so  very  many  years  ago  such  looperation  would  have  been  im- 
thinkable.  To  the  average  business  man,  the  scientist  seemed  a 
rather  futile  fellow  whose  puttcrings  with  test  tubes  had  little  more 
])ractical  value  than  the  researches  of  a  classical  scholar  m  the  Greek 
Dative,  while  the  man  of  science,  like  his  classical  brother,  looked 
with  some  contempt  on  the  sordidness  of  trade,  talked  of  "  pure  " 
science,  as  something  nobler  than  "  applied  "  science,  and  felt  that 
he  was  losing  caste  if  he  permitted  his  work  to  suffer  contact  with 
■■  commercialism." 

Happily  for  both  business  and  science,  those  ideas  are  now  dead — 
as  dead  as  witchcraft,  or  as  the  divine  right  of  kings.  ^Repeated  object 
lessons  have  taught  the  business  man  that  nearly  every  marked 
advance  in  science  has  resulted,  sooner  or  later,  directly  or  indirectly, 
in  important  effects  on  industry,  while  the  increasing  dependence  of 
modem  life  on  its  complex  industrial  organisation  has  forced  the 
scientist  to  realise  that  in  benefiting  industry  he  is  contributing 
efticiently  to  the  welfare  of  mankind,  which  is,  and  always  must  be, 
the  chief  aim  of  all  work  that  is  worth  while. 

The  result  of  this  awakening  was  that  business  resolved  to  domes- 
ticate science,  and  that  science  graciously  accepted  the  home,  with 
all  modem  improvements,  which  was  offered  her.  Thus  arose  the 
research  laboratory  of  the  large  industrial  corporation.  Though  such 
laboratories  have  been  in  existence  relatively  few  years,  they  have 
already  proved  their  value.  They  have  been  a  potent  factor  in 
Germany's  wonderful  commercial  development. 

The  extent  to  which  researcli  has  permeated,  and  made  itself  an 
essential  part  of,  German  iiuhistry  is  clearly  revealed  m  the  address 
delivered  by  Dr.  Carl  Duisbcrg  before  the  Eighth  International 
Congress  of  Applied  Chemistry,  entitled  "  The  Latest  Achievements 
and  Problems  of  the  Chemical  Lidustry."  The  scope  of  the  Paper 
is  almost  co-extensive  with  industry  itself.  Production  of  power, 
refrigeration,  the  manufactme  of  quartz,  steel,  special  alloys  of  most 
diverse  properties,  acids  and  other  reagents,  tin,  rare  metals  and  coal- 
tar  products,  including  explosives,  dyestuffs  and  medicinal  drugs, 
chemotherapy,  or  the  treatment  of  infectious  diseases  by  chemical 
mciuis,  the  production  of  synthetic  perfumes,  artificial  silk,  cmema- 
tograph  films,  non-inflammable  celluloid  and  its  applications,  in- 
cluding patent  leather,  artificial  leather,  insulation,  enamels 
ajid  synthetic  rubber — each  of  these  is  cited  to  illustrate  notable 
recent  achievements  of  chemical  research. 

The  coal-tar  dye  industry  is  built  entirely  on  chemical  research. 
Dr.  B.  C.  Hesse,  in  the  "  .lournal  of  Industrial  Chemistry,"'  December, 
1914,  estimates  the  annual  jiroduction  of  dyes  m  Germany  at 
$1)8,222,846,  more  than  1 1  times  the  production  in  Great  Britain  and 
about  18  times  the  production  in  the  United  States.  In  explanation 
of  this  fact  he  quotes  a  promuient  German  chemist  as  saying,  in  part, 
'■  In  no  country  on  earth  are  those  branches  of  the  chemical  industry 
which  demand  versatility  of  thought,  and  particularly  a  large  body 
of  scientifically  trained  employees,  so  well  developed  as  with  lis." 

(iermany  was  the  first  country  to  perceive  the  enormous  monetary 
value  of  organised  industrial  research,  and  great  have  been  the 
rewards  of  her  foresight. 

We.  in  this  country  (U.S.A.),  were  late  in  starting,  but  progress  has 
been  rapid  and  the  results  important.  An  article  by  Mr.  A.  D.  Little 
in  the  "Journal  of  Industrial  and  Engineering  Chemistry,"  October; 
1013,  entitled  "  Industrial  Hesearch  in  Aiueiica,"  is  an  impressive 
exposition  of  the  extent  to  which  orjianised  science  has  already 
become  a  business  asset  in  the  United  States.  For  mstances,  he 
cites  the  Du  Pont  Powder  Co.,  employing  2,50  trained  chemists,  with 
a  laboratory  comprising  7G  buildings  spread  over  liO  acres,  which 
estimates  that  its  laboratory  yields  an  annual  profit  of  Sl,lH)0,Ot)l(, 
the  world-famous  Edison  laboratories  with  their  multifarious  imjior- 
lanf  products;  the  automobile  industry,  in  which  one  tyre  manufac- 
turer siiends  $100,000  a  year  on  his  laboratory ;  the  Bauseh  &  Lomb 
Optical  Co.  ;  the  Eastman  Kodak  Co.  ;  the  electrochemical  indus- 
tries at  Niagara  Falls  ;  and  the  iiietallurgical  industries,  all  investing 
largely  in  organised  research  and  all  reaping  profits  from  their 
investments. 

In  all  this  work,  the  public  benefits,  whether  by  new  devices 
capitble  of  new  results,  by  more  efficient  iiiiparatus,  by  better 
materials,  by  cheaper  goods,  or  by  increase  of  scientific  knowledge. 
Indeed  one  of  the  important  advantages  the  public  (hrives  from  the 
exi.stence  of  the  big  industrial  corporation  is  the  result  of  industrial 
rrrearch,  made  iiosHible  onlv  bv  Ir.rze  a'icrre nv* ions  of  capital,  con- 


*  From  the  "General  Electric  Review"  (of  America),  slightly  abbre- 
viated. 
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trolkd  by  far-sighted,  broad-minded  men  ;  for  the  maintenance  of 
a  well-eqviipped  laboratory  with  a  capable  staff  is  an  expensive 
matter,  and  the  financial  returns  are  seldom  immediate.  Years  of 
costly  failure  must  often  precede  success,  and  not  even  then  is  success 
always  possible.  But  in  the  end,  industrial  research,  if  wisely 
organised  and  efficiently  conducted,  does  pay,  and  both  the  cor- 
poration and  the  public  benefit. 

The  extent  and  quality  of  the  equipment  required  by  an  industrial 
laboratory,  and  the  character  of  the  work  that  may  profitably  be 
undertaken,  of  course,  varj-  considerably  in  different  branches  of 
manufacture,  but,  in  a  general  way,  the  part  that  such  a  laboratory 
may  play  in  a  modern  manufacturing  plant  may  be  illustrated  by  a 
description  of  one  such  institution. 

The  research  laboratory  of  the  General  Electric  Co.  (of  America) 
started  on  a  small  scale  14  years  ago,  has  grown  to  be  one  of  the 
largest  of  its  kind,  and  its  work  has  given  it  a  wide  reputation. 

Its  present  staff  of  150  employees  is  now  located  in  a  modem 
seven-storey  buUding  and  occupies  the  greater  part  of  four  floors  and 
the  basement,  a  floor  space  of  66,500  sq.  ft.  In  the  basement  are  the 
laboratory  power  jJant  and  chemical  storeroom.  Power  is  supplied 
from  outside  at  250  volts,  continuous  current  on  the  three-wire 
system,  and  at  40  cycles,  three-phase,  120  volts.  In  the  laboratory 
power  plant  are  16  machines  which  deliver  power  at  different  voltages 
and  at .  frequencies  ranging  from  25  up  to  2,000  cycles.  Through 
transformers,  currents  as  high  as  12,000  amperes  and  voltages  up  to 
L'l II I.I II HI  may  be  obtained.  A  switchboard  comprising  28  transfer 
Mil  inns  makes  it  possible  to  connect  any  machine  to  any  one  of  the 
118  delivery  panels  distributed  through  the  laboratory.  In  the 
[lower  plant  there  are  also  a  liquid  air  machine,  an  air  compressor 
and  two  vacuum  pumps,  one  two-cylinder,  12  in.  by  12  in.  and  the 
other  three-cylinder,  8  in.  by  10  in. 

All  wiring  and  pipiiig  are  carried  in  horizontal  ducts  8  ft.  by  5  ft. 
running  above  the  corridors  through  the  laboratory.  There  are  35 
miles  of  wire,  ranging  in  size  from  Xo.  6  up  to  2,000  circular  mils. 
The  building  is  piped  throughout  with  city  water,  river  water, 
illuminating  gas,  compressed  air,  vacuum,  high-pressure  hydrogen, 
low-pressure  hydrogen,  oxygen,  high-pressure  steam,  and  for  vacuum 
cleaning.  Distilled  water  may  be  delivered  by  gravity  to  any  room, 
and  250  motors,  80  transformers  and  CO  vacuum  puni]is  are  distri- 
buted through  the  buildtng. 

In  a  one-story  addition  are  located  a  nunjber  of  furnaces,  including 
a  porcelain  kiln,  a  frit  furnace,  two  pot  furnaces,  three  calori.sing 
furnaces,  two  brush  firing  furnaces,  all  gas  heated,  and  two  large 
vacuum  furnaces,  electrically  heated.  There  is  also  a  furnace  for 
argon  purification.  Disc  grinders,  crushers,  a  pulveriser,  two  larg=! 
sets  of  rolls,  5  in.  by  8  in.,  and  four  smaller  sets,  eight  swaging 
machines,  10  punches  and  a  60-ton  hydraulic  press  are  installed. 
The  larger  electric  furnaces  of  the  laboratory,  including  a  2-ton  arc 
furnace,  are  in  a  separate  building.  The  calorising  furnaces,  just 
mentioned,  are  used  for  giving  to  metal  parts  the  heat-proofing  treat- 
ment, and  the  argon  furnace  jiurifies  argon  gas  for  use  in  experimental 
incandescent  lamps. 

On  the  first  floor  of  the  laboratory  are  offices,  the  library  of  1,400 
volumes,  three  experimental  rooms  used  for  X-ray  investigations, 
and  the  machine  shop.  The  equipment  of  this  shop  includes  a 
milling  machine,  a  lathe,  20  in.  by  16  in.,  two  smaller  engine  lathes, 
four  bench  lathes,  a  shaper,  a  radial  drill,  two  drill  presses,  a  sensi- 
tive drill,  a  forge,  a  band  saw  and  sharpener,  and  100  linear  feet  of 
bench  space. 

The  second  floor  is  occuiiied  by  research  work  on  insulation,  by 
Ijroduction  work  on  the  Coolidgc  X-ray  tube  and  by  the  carpenter's 
shop.  The  equii>ment  for  the  insulation  work  includes  a  paint 
grinder,  barrel  mixers,  compound  mixers,  electric  drying  ovens,  a 
vacuum  imjjregnating  machine,  a  hydraulic  press  with  steam  attach- 
ment, a  (iO,000-volt  set  for  testing  dielectric  strength  and  apparatus 
for  measuring  insulation  resistance  hot  and  cold. 

Because  of  the  importance  of  insulation  in  electrical  apparatus, 
the  laboratory  continuously  devotes  much  lime  to  it.  Many  new 
moulded  comiiouniLs  have  been  produced,  im])roving  and  reducing 
the  cost  of  countless  devices.  Improvements  have  been  made  in 
varnished  cloth,  enamels  and  other  standard  insulations,  and  new 
types  of  insulation  have  been  develojied,  such  as  the  mineral 
insulation  used  in  the  sheath  wire  now  in  production  for  heating 
devices. 

So  much  has  been  published  lately  on  the  Coolidge  X-iay  tube 
thr.t  it  neids  no  description  here.  It  is  manufactured  entirely  in 
the  laboratory.  The  cquiiiment  for  production  and  experimental 
work  coni[iris<s  a  Waite  and  Barllett  machine,  a  Snook-I{6nlgen 
inaehine,  a  Scheidel-Western  machine,  a  large  static  machini-,  a 
W'aile  and  Bartlett  table  for  fluoroscopic  work,  a  stereoscopic  display 
frame,  a  Scheidel  X-ray  coil,  a  Kelley-Koett  tube  stand,  two  Kny- 
Scheercr  interrupters,  six  exhaust  ovens  equipped  with  Gaedc  mole- 


cular pumps,  two  Arsem  vacuum  furnaces,  and  a  tungsten  tube 
furnace. 

In  addition  to  the  Coolidge  tubes,  the  laboratory  manufactures 
targets  for  the  standard  type  of  tube,  comprising  a  tungsten  disc 
embedded  in  a  copper  block. 

The  analytical  laboratory  is  on  the  third  floor.  On  this  same  floor 
is  the  work  on  transformer  steel  and  other  alloys,  with  an  equipment 
comjjrismg  a  set  of  small  electric  furnaces  for  making  alloys,  eight 
small  electric  annealing  furnaces,  two  vacuum  furnaces,  three  melting 
furnaces,  a  set  of  rolls,  a  potentiometer  and  Wieatstone  bridge,  a 
Burrows  permeability  apparatus,  storage  batteries,  a  photomicro- 
graphy outfit  and  chemical  balances.  Even  a  slight  decrease  in 
transformer  core  loss  is  of  great  importance  because  of  the  enormous 
aggregate  of  transformers  in  use,  most  of  which  have  their  supply 
voltagfi  on  them  24  hours  a  day,  so  that  their  core  loss  is  a  continuous 
waste.  For  this  reason  continuous  research  on  transformer  steel 
seems  justified,  even  though  the  results  seem  small.  As  for  the  other 
work  on  alloys,  there  are  always  demands  for  new  characteristics, 
mechanical,  electrical  or  chemical,  so  that  hundreds  of  special  alloys 
hav'e  been  made  and  tested  in  the  laboratory.  Also  composite  metals 
have  been  developed,  such  as  '"  Binel  metal,"  that  is,  steel  coated 
with  a  thin  layer  of  Monel,  the  natural  copper-nickel  alloy  which 
stands  high  temperatures  with  very  little  oxidation,  and  composite 
wire  for  special  purposes,  such  as  gold-coated  tungsten  and  molyb- 
denum as  a  substitute  for  platinum  in  dental  work. 

On  the  same  floor  are  diamond  drilling  and  jewel  polisliing  machines 
and  apparatus  for  testing  motor  and  generator  brushes.  The  quality 
of  the  brush  has  so  great  an  effect  on  the  operation  of  continuous- 
current  motors  and  generators  that  the  laboratory  has  given  much 
time  to  the  development  of  new  grades  of  brushes  better  suited  to 
the  various  machines  than  any  grade  formerly  on  the  market.  In 
this  way  thty  have  made  it  possible  to  clear  up  a  number  of  com- 
plaints on  motor  operation,  and  in  other  cases  to  improve  the  opera- 
tion or  to  lower  maintenance  costs. 

The  lamp  work  is  located  on  the  fourth  floor.  From  its  beginning 
the  laboratory  has  devoted  a  large  part  of  its  efforts  to  the  improve- 
ment of  incandescent  lamps,  and  has  originated  the  metallised  carbon 
filament  lamp,  the  draw'n  wire  tungsten  lamp  and  the  gas-filled  lamp, 
thereby  gradually  sextupling  incandescent  lamp  efliciency.  If  one 
stops  to  compare  the  status  of  incandescent  lighting  15  years  ago 
with  what  it  is  to-day  and  considers  how  much  of  the  phenomenal 
advance  has  been  due  to  those  three  developments,  he  will  need  no 
argument  to  convince  him  that  the  research  laboratory  in  the  elec- 
trical industry  has  justified  its  existence. 

The  laboratory  equipment  for  lamp  work  comprises  a  small  factory 
for  lamp  manufacture  with  a  maximum  capacity  of  about  100  lamps 
per  day.  There  are  four  large  and  four  smaller  exhaust  ovens  of 
standard  type,  three  special  ovens  for  special  exhaust,  a  Thomson 
Welding  machine,  three  sets  of  apparatus  for  making  arced  joints,  one 
for  pinched  joints,  two  filament  windhig  machines,  two  different 
types  of  apjjaratus  for  making  pure  nitrogen,  from  air  and  hydrogen, 
and  from  tank  nitrogen  and  ammonium  carbonate,  respectively, 
apparatus  for  purifying  argon  and  a  gas  density  balance.  For  testing 
lamps  there  are  three  Lummer-Bro<ihmi  prism  photometers,  two 
portable  photometers,  one  flicker  photometer,  one  Lummer-Brodhun 
precision  photometer  and  an  optical  pyrometer  for  filament  tempera- 
tures calibrated  up  to  the  melting  point  of  tungsten,  3.450°K.  A 
storage  battery,  30  amjieres.  170  volts,  is  used  for  the  photometric 
work.  The  life  test  has  a  capacity  of  60  kw.  and  facilities  arc  pro- 
vided for  obtaining  voltages  from  0  to  250  in  }-volt  steps.  A  Tirrell 
regulator  maintains  ooiistant  voltage  on  the  bus  bars.  Additional 
circuits  arc  ]>rovkled  for  '■  shop  tests  '  of  120  volts  alternating  ciurent 
and  125  and  250  volts  continuous  current,  and  also  an  outdoor  series 
circuit  of  0-6  amperes  equipped  with  compensators  for  the  high 
current  series  lamps. 

A  colour  booth  for  studying  coloiu-  values  of  glasses,  apparatus  for 
studying  resklual  gases  In  vacuum  lamps  and  apparatus  for  photo- 
graphing lilaments  while  burning,  arc  included  in  the  equipment. 
There  is  also  a  lihotograiiliic  dark  loom  on  this  floor. 

I'arl  of  this  floor  Is  devoted  to  ])roiluetion  work,  including  a  room 
tor  chemical  purification  of  tungsten  oxide,  a  battery  of  electrically 
heated  hy<lrogen  funiaces  for  oxide  reduction,  with  a  capacity  of 
50  lb.  of  metal  a  day,  and  a  room  for  the  assembly  and  grinding  of 
tungsten  eontacts  for  use  in  sjiark  colls,  magnetos  and  relays.  One 
large  room  is  devoted  to  the  study  of  phenomena  in  very  high"  vacuum. 
This  work  has  thrown  much  light  on  the  eharaeteristics  of  the  electron 
emission  from  hot  filaments  luider  various  conditions,  and  the  results 
have  been  published  in  recent  Papers  by  Dr.  Langmuir.  The  pheno- 
mena of  i>iire  electron  emission,  resulting  from  operating  a  hot 
tungsten  lilanu-nt  in  a  vacuum  so  high  that  there  is  not  sufficient 
residual  gas  to  produce  ionisation,  have  been  utilised  in  the  Coolidgo 
X-ray  tube  and  in  the  high  voltage  rectifier  known  oa  the  Kenotron. 
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A  number  of  improvements  in  wireless  transmission  also  have  beer 
made  possible  by  tliis  investigation.  For  this  wireless  work  a 
smaller  room  has  been  fitted  up  as  a  sending  and  receiving  statior. 
and  an  anteima.  over  800  ft.  long,  composed  of  two  wires  spaced 
16  ft.  apart,  has  been  stnmg  between  steel  towers  on  the  roofs  of  the 
laboratory  and  another  building.  Before  this  large  antenna  had  been 
erected,  wireless  telephonic  commvmication  between  the  Schenectady 
and  Pittsfield  plants  had  been  successfully  obtained,  and  wireless 
messages  received  from  Berlin.  San  Francisco  and  Honolidu. 

The  laboratory  is  continually  conducting  researches  of  a  purely 
scientific  natm-e  and  publishing  the  results  m  an  endeavotrr  to  con- 
tribute its  share  to  the  progress  of  scientific  thought,  which  is  rapidly 
enlarging,  modifying  and  clarifjTng  our  conceptions  of  the  funda- 
mental things  tmderlying  all  physical  sciences.  These  investigations 
may  be  initiated  because  of  their  scientific  interest,  without  any 
definite  pactical  object  in  view,  but  it  has  been  aheady  said  that 
every  marked  advance  in  science  has  resulted  sooner  or  later,  directly 
or  indirectly,  in  important  effects  on  industry,  and  these  laboratory 
investigations  have  certainly  nearly  always  had  these  practical 
results.  The  study  of  electron  emission,  and  the  various  practical 
utilisations  of  the  principles  discovered  is  a  case  in  point.  The  gas- 
filled  lamj).  now  kno-rni  as  the  Mazda  C.  had  its  origin  in  the  result;; 
of  an  academic  study  of  the  laws  governing  the  loss  of  heat  in  small 
wires,  coupled  with  the  results  of  an  investigation  of  the  evaporatio-i 
of  tungsten.  The  metallised  filament  lamp  residted  from  experi- 
ments with  a  high-temperature  vacuvmi  fiunace.  In  none  of  these 
cases  was  the  practical  residt  foreseen  when  the  research  that  made 
them  j)ossible  was  started. 

It  shoidd  not  be  supposed,  however,  that  all  the  important  achieve- 
ments of  the  laboratory  have  been  thus  brought  about.  Many  of 
them,  of  which  dra^^ii  tungsten  wire  is  a  notable  example,  were  the 
result  of  persistent  and  resourceful  effort  directed  from  the  beginning 
toward  a  perfectly  definite  goal.  Other  examples  are  the  sheath  wire, 
with  mir.eral  insulation,  now  in  production  for  heating  devices,  the 
magnetite  electrode  for  luminous  arcs,  and  the  commercial  develop- 
ment of  the  mercuiy  arc  rectifier. 

Of  course,  even  in  those  cases  where  imforeseen  practical  results 
are  made  possible  by  the  new  insight  into  fundamentals,  gained  from 
purely  scientific  research,  they  seldom  first  appear  in  fully  developed 
form,  like  Athena  sprung  from  the  brain  of  Zeus,  but  much  work, 
inventive  and  experimental,  specifically  directed  to  the  end  in  view, 
is  usually  necessary  before  that  end  is  reached. 

A  third  kind  of  work  which  constantly  requiies  the  attention  of  the 
laboratory  and  occasionally  demands  the  full  application  of  its  re- 
sources, is  that  which  arises  from  the  sj^ecific  problems  of  factory 
])roduction.  such  as  the  improvement  of  processes,  the  location  of 
hidden  troubles,  and  the  development  of  new  or  better  materials. 
Much  of  the  work  on  insulations  and  alloys  falls  within  this  class, 
together  with  countless  special  investigations,  each  of  which  may  be 
the  work  of  a  few  hours  or  may  extend  over  months  or  even  years. 

The  General  Electric  Co.  maintains  other  laboratories  than  the 
one  described.  There  are  laboratories  at  the  L\Tin  and  Pittsfield 
plants,  which  specialise  on  the  production  problems  of  those  works. 
There  are  lamp  development  laboratories  at  Harrison  and  Cleveland 
which  develop  and  standardise  new  processe.',  materials  and  lamp 
designs,  for  the  lamp  factories.  There  is  the  physical  laboratory  at 
Cleveland,  which  conducts  researches  of  a  highly  scientific  order  ii' 
the  i)hvHical  and  physiological  aspects  of  light  and  illumination. 
There  is  the  illuminating  laboratory  at  Schenectady,  devoted  to 
illuminating  engineering,  the  selection  of  the  best  lighting  imit  and 
the  best  method  of  utilising  it  for  a  given  lighting  .system.  There  is 
the  consulting  engineering  department  laboratory  devoted  to  genend 
and  special  engineering  problems  and  particularly  to  the  investi- 
gation of  high-tension  |)henomena.  There  is  the  testing  laboratory, 
investigating  and  testing  the  physical  and  chemical  properties  of 
materials.  There  is  the  standardising  laboraton,',  in  charge  of  the 
standardi.sation  of  all  instruments,  developing  new  instruments,  like 
the  oscillograph,  and  investigating  and  developing  test  methods.  Ij 
addition  to  the  activities  of  all  these  laboratories,  the  variou.«  engi- 
neering departments  conduct  many  special  tests  which  they  arc 
specially  eqni]iped  for  handling  and  investigations  which  soraetimcn 
an)ount  to  rcwarch  work  of  a  higher  order.  Research  in  general, 
however,  is  delegaled  to  the  research  laboratory,  which  was  organised 
and  efpii])ped  for  that  purpose. 

By  this  description  of  the  equipment  and  work  of  a  single  labora- 
tory, we  have  tried  to  indicate  the  nature  and  function  of  industrial 
research,  to  show  how  .science  and  industry  may  mutually  profit  In- 
clone  co-operation.  V\'e  believe  the  subject  is  timely.  The  grea'. 
war  is  forcing  us  in  thincountiy  (U.S.A.)  to  analyse,  a.s  never  Ijefore,  our 
induHtriul  )>osition  in  the  world,  to  consider  how  far  our  Industrie:: 
are.  or  may  Ik-  made,  inde|K-ndeMt  of  foreign  supplies,  and  to  what 
extent  We  are  prc|)nre<l  to  take  advantage  of  the  new  markets,  cut 


off  from  their  past  source  of  sup;>iy  and  turning  naturally  to  us  to  fill 
their  wants,  Otu-  introspection  shows  us  lacking  in  two  essentials, 
financial  and  teclmical.  The  financial  difficulties,  oiu-  lack  of  the 
necessary  banking  facilities  and  system  of  commercial  credits  in 
foreign  lands,  will  surely  not  be  beyond  the  ability  of  our  banking 
houses  and  business  men  to  handle,  now  that  they  have  been  brought 
face  to  face  with  the  necessity  for  action,  for  neither  in  wealth  nor 
in  business  ability  need  we  feel  incompetent  to  accompUsh  what 
other  nations  have  done. 


COUPLED  OSCILLATORY  CIRCinTS  AND  THE  SYSTEM 
"A  ONDE  UNIQUE." 

BY  PROF,    G.    W.    O.   HOWE,    D.SC. 

Summary. — In  the  first  part  ol  this  article  the  author  deals  with  the 
theory  of  coupled  circuits  and  the  conditions  under  which  a  single  wave 
would  be  emitted,  following  the  lines  of  investigation  taken  by  M. 
Girardeau.  In  the  second  part  of  the  article  the  author  discusses  the 
system  "  A  Onde  Unique,"  and  compares  the  arrangements  adopted 
with  the  usual  and  simpler  Tesla  and  Oudin  comiections. 


Part  I. — Coupled  Oscillatory  Circuits. 

^Vlien  an  csciUatory  circuit  consisting  of  an  inductance,  a 
capacity  and  a  spark-gap  is  coupled  to  another  oscillatory 
circuit,  such  as  the  aerial  system  of  a  radio-telegraph  station, 
it  is  \yell  known  that,  in  general,  although  the  circuits  may  be 
tuned  to  have  the  same  natural  frequency,  the  transfer  of 
energy  between  them  is  of  sucli  a  character  that  the  oscilla- 
tion produced,  in  the  aerial  has  not  a  single  definite  frequency, 
but  may  be  analysed  into  two  damped  oscillations  of  different 
frequencies.  It  is  also  well  known  that  the  two  separate 
frequencies  cannot  be  detected  if  the  coupling  is  weak,  but 
that  the  secondary  oscillation  then  appear.s  to  be  a  damped 
oscillation  of  a  single  definite  frequency.  The  physical  reason 
for  this  apparent  superposition  of  two  oscillations  of  different 
frequencies  when  the  coupling  is  tight  is  as  follows  :  Initially, 
all  the  energy  is  stored  in  the  primary  condensers,  but  when 
the  spark-gap  breaks  down  it  is  gradually  transferred  from 
the  primary  to  the  secondary  circuit,  the  transfer  not  stopping 
when  the  energy  is  equally  shared  by  the  two  ciccuits,  but 
going  on  until  it  is  all  oscillating  in  the  secondary  circuit.  The 
process  then  reverses,  until  the  energy — less  what  has  been 
lost  in  the  interval — is  again  oscillating  in  the  primary  circuit, 
when  the  whole  cycle  recommences.  This  sm-ging  of  the 
energy  to  and  fro  between  tlic  two  circuits  goes  on  until  the 
energy  is  all  dissipated  or  the  spark-gap  quenches  and  becomes 
non-conducting.  The  pulsations  of  the  amplitude  in  each 
circuit  are  referred  to  as  "  beats,"  the  name  given  to  the 
analogous  phenomenon  in  acoustics. 

Oscillograms  have  been  jniblished  by  the  author  showing 
this  phenomenon  under  various  conditions*  of  coupling  and 
damping.  In  these  oscillograms  it  is  clearly  shown  that, 
although  with  the  circuits  very  slightly  damped  the  "  beats  "' 
are  strongly  marked  even  with  a  coupling  of  less  than  5  per 
cent.,  the  coupling  can  be  made  much  tighter  {13-2  per  cent, 
in  Figs.  10  and  12,  Plate  I.)  without  producing  "  beats  ""  if 
the  damping  of  either  circuit  be  greatly  increased.  Tiu> 
antenna  current  will  not  exhibit  two  different  fretiuencies, 
even  with  tight  coupling,  if  the  damping  of  the  spaik-gap 
circuit  is  sufficiently  increased,  and  this  quite  apart  from  any 
quenching  of  the  spark-gap.  The  iiigli  resistance  of  the  circuit 
pievents  the  rapid  transfer  of  energy  to  it  from  the  oscillations 
in  the  antenna,  althougii  not  so  effectually  as  quendiing. 

This  question  has  rocently  lx>cn  considered  mathematically 
by  M.  Giraideau,t  of  the  Societc  Fraiicaise  Kadio-Electriqiie, 
and  his  residts  are  worthy  of  further  consideration. 

If  L,,  C,,  R,  and  Lj,  C^,  K^  ^^  tiie  inductances,  capacities 
and  resistances  rcsi)ectively  of  tiie  two  circuits,  we  have 


(lA) 
(IB 


•■SV."  Pr.K-."ofth(.  Physical  SiH-icty  of  London.   .\.\III..  lilll,p.240. 
t  '•  Im  Luniii-re  Klcctri("|Ur,"  ,Iuly  11  and  IS,  I!l|4. 
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■n-here  M  is  the  mutual  inductance  of  the  two  circuits.  By 
differentiating  these  equations  three  times  and  substituting 
for  ('2  '1  (Is)  'ts  value  in  terms  of  i'l  from  (1a),  and  putting 

-jr=fZ,    -~^==Q.  and  —' — :  =h, 
2L  vLC  VL1L2 

we  get 


'dt^ 


dt^ 


.  di-i 


-2{d,a,^+d,D.,^)^l+a,'n,v,^o 


(2) 


with  an  exactly  similar  equation  for  i.^. 

A  solution  of  this  equation  is  »i=A£'"',  which  we  may  sub- 
stitute in  (2),  giving 

+2(dM-r+diCl2-)>»-i-^i~^2-=0,     ■     (3) 
which  may  also  be  written  thus 

(m^+2d^m+Qj^){m^+2d2m+Q..^^)—khn*=0.  .  .  (4) 
This  equation  of  the  4th  degree  in  m  has  four  roots  of  the  form 
— a-rj(o,  where  j=V — 1.  If  — a-\-jco  is  a  root,  then  — a—j(o 
must  also  be  a  root ;   hence  the  four  roots  may  be  written 

-a-itjoj... 
If  these  are  the  four  values  of  m,  then 
(m+ai—joj-^)(m-{-ai-'rjoJi){m+a2—JM^){m+a2+joj2)=0.  (5) 

Up  to  this  point  the  treatment  of  the  problem  has  followed  the 
usual  lines,  but  M.  Giraideau  here  raises  tlie  important  ques- 
tion :  What  arc  the  conditions  under  which  the  two  damped 
sine  waves,  represented  respectively  by  — t(i+i''^i  ^nd 
— a2+iw2'  merge  into  one,  which  could  be  represented  by 
—a+jcD,  where  ai=a2=a,  and  oJj=0J2=w  ?  Equation  (5) 
would  now  become 

(m+a—joj)-(m+a+jcof=0        ....     (6) 

On  multiplying  this  out  and  comparing  the  various  powers  of  m 
in  equations  (3)  and  (6),  we  find  that 

2{l-k^)a=di+d2,           (7a) 

2{l-k^)(3d^+io^)=Qj^-\-n2-+idid^.        .  (7b) 

2{]-k'^){u^+oy^)a=d^D.^^+d^ili\        .     .  (7c) 

(\-k-^){u?+orf=Q.^^Cl^^ (7d) 

By  eliminating  a  and  w,  first  from  a,  c  and  d,  and  then  from  a, 
h  and  c,  we  git  the  two  equations  of  condition 

d^^^+il^Q.^^  _di+d 


(8) 


2(1 -F) 


di+dn 


'2{\-k 


(9) 


These  arc  the  conditions  which  must  be  fulfilled  to  give  an 
oscillation  of  a  single  frequency  with  the  given  coupling  k. 
From  (7a)  we  liave 

2(1-^2) ^     ' 

tor  the  damping  constant  of  the  resultant  o.scillation,  and  from 
(7a)  and  (7c) 


d,+d^      4(i-F)2-vr=P     • 


(11) 


wh.re  w=2rr/and/is  the  frequency  of  the  oscillation. 

Having  estabhshed  these  equations,  M.  Girardeau  considers 
R 
two   special   cases:    (1)  when  '^i=„,*=0 — that  is,  when  the 

2Li 
damping  of  the  spark-gap  circuit  is  negligibly  small ;   and  (2) 

when  (Zj=(72=rf — i.e.,  when  z^  =~^ .     The  first  case  is  ob- 

2Lti     21j<> 
viously  quite  outside  the  range  of  practical  radio-telegraphy, 
since  the  primary  circuit  contains  the  spark-gup,  and  never 
has  a  decrement  which  i.s  negligible  in  comparison  with  that 


of  the   aerial  system, 
limiting  case,  we  find 

c 

Q, 


Taking  it,   however,   as   an   extreme 


"2(1 -r-) 


=  v/l-F 


f?,=ia. 


k= 


Ro  /Cn 


2Vl; 

The  second  equation  gives  the  amount  by  which  it  is  neces- 
sary to  detune  the  circuits,  while  the  third  gives  the  damping 
constant  which  the  antenna  must  be  given  for  any  given 
coupling.  The  fii-st  equation  gives  the  damping  constant  of 
the  resultant  oscillation.  Qj  and  O,  refer  to  the  resonant,  and 
not  to  the  natm-al  frequencies.  Damping  causes  a  cii'cuit  t  •  have 
a  natm-al  frequency  less  than  its  resonant  frequency.  If  On 
and  Or  ai'e  the  natural  and  resonant  frequencies  (a-27t),  it  is 
easy  to  show  that  0„= 


-V  D./~d^.    In  the  case  just  considered, 
=\/l— Z;-.  The  primary  is  assumed  to  have  no 


resistance,  so  that  its  resonant  and  natm-al  frequencies  coincide. 
Hence,  although  the  resonant  frequency  of  the  secondary  has 
to  be  reduced  to  Vl—k-  of  that  of  the  primary,  its  natural 
frequency  being  less  than  its  resonant  in  the  same  proportion, 
has  to  be  reduced  to  l—k"  of  that  of  the  primary.  The  fre- 
quency determined  by  means  of  a  wave-meter  is,  of  course, 
the  natural  frequency.  Even  in  the  case  of  relatively  tight 
couiiling,  however,  say  10  per  cent.,  the  frecjuencies  would  only 
have  to  differ  by  1  per  cent.  Such  refinements  are  impossible 
with  an  ordinary  wave-meter.  M.  Girardeau,  however,  does 
not  give  any  numerical  examples,  such  as  the  point  we  have 
just  mentioned,  but  simply  gives  the  formulfe  as  found  above. 
We  shall  test  the  various  formulae  on  practical  examples,  and 
see  their  practicability  or  otherwise.  As  an  example,  consider 
a  station  for  a  wave-length  of  1,88-5  metres,  with  an  antenna 
capacity  Cj  of  0-00.5  microfarad  and  L2=200  microhenries  ;  if 
k=0-0o  R2=20  ohms  and  d2=(i'3 
k=0-l  R„=40ohms     and     63=0-6 

k=0-2  R2=80ohms    and    (52=1-25 

Such  high  values  for  the  logarithmic  decrement  of  the  antenna 
could  only  be  obtained  by  inserting  resistance,  which  is  hardly 
a  practical  solution  of  the  problem. 

Returning  now  to  M.  Girardeau's  Papaa,  let  us  consider  his 
second  case,  where  d^^d^^d.     The  formulae  becqme 
d 

Oi'+Oz-, 


fZ2=- 


(l-r-). 


With  regard  to  this  last  equation,  M.  Girardeau  says  :  "  EUe 
conduit  evidemment  a  un  couplage  extremement  serre  pour 
des  amortissements  faibles  et  il  est  evident  qu'entre  les  deux 
cas  limites  rf,/rf,=0  and  djd2=l  il  existe  toute  une  gamme  de 
valeurs  admissables  pour  k." 

Let  us  look  into  this  a  little  more  closely.  It  will  be  con- 
venient to  represent  the  ratio  Oj/Oa  by  x  ;  then  the  second 
of  these  three  equations  may  be  written 

*!+!=  _!. 

which  is  a  quadratic  equation,  giving  as  its  solution 

a^^  i±k  _  /r+k     /i^ 
"^  n;  vT^A'  ^  i-k  °^^  1+^' 

This  gives  the  detuning  necessary  with  any  degree  of 
coupling.  Substituting  xQ^  for  Qj  in  the  last  of  the  tliree 
forniulne,  we  have  ^      /I+A 


(/=a. 


R 


This  gives  the  value  of        ,  which  each  circuit  must  have  in 

order  to  obtain  an  oscillation  of  one  frequency  ;   the  positive 
sign  is  to  be  used  if  0.{>il.i,  the  negative  it  il^<Q.i. 
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To  see  how  absolutely  impracticable  this  case  is  we  need  only 
consider  a  single  example.  Let  02=10*.  corresponding  to  a 
wave-length  of  1,885  metres,  and  let  ^=0-1  ;  then  a;=0-905, 
Dj=O-9O5xl0*  and  (/=0-67xlO^  giving  a  logarithmic 
decrement  of  ■1-2  for  the  aerial  system  and  -l:-65  for  the  spark- 
gap  circuit.  If  the  coupling  be  increased  to  0-6,  which  is  an 
almost  impossiblv  large  value,  the  decrement  of  the  aerial  goes 
down  to  2-81,  while  that  of  the  piimary  circuit  goes  up  to  5-62. 
In  this  case  Di=0*5  Oj- 

The  writer  has  also  worked  out  the  conditions  for  singleness 
ot  frequency  for  a  station  -nith  a  wave-length  of  1,885  metres 
and  a  logarithmic  decrement  of  the  aerial  system  of  0-1  per 
period,  but  with  different  values  of  the  couphng  :  for  each 
coupUug  one  finds  the  necessary  deciement  of  the  spark-gap 
circuit.     The  result  is  as  follows  : 

6i=    0-5       1-0  ■     2-0 
A=        5      13        30    percent. 
^2/01=1  002    1-01      1-05 
It  will  be  noticed  that  the  necessary  detuning  is  so  small 
in  any  practical  case  as  to  be  well  within  the  unavoidable 
errors  of  any  wave-meter.     As  M.  Gu-ardeau  says  :    "  il  existe 
toute  une  gamme  de  valeuvs  admissable  pour  k,"  but  they  are 
only  to  be  obtained  by  inserting  resistance  in  the  primary 
circuit. 

It  shotild  be  pointed  out  that  M.  Girardeau's  mathematical 
treatment  of  the  problem  ignores  entii'ely  the  initial  conditions. 
Since  the  aerial  cmrent  has  an  initial  amplitude  of  zero,  it 
cannot  be  represented  by  a  damped  sine-wave,  as  he  assumes. 
The  oscillation  in  the  aerial  has  to  be  built  up  by  the  transfer 
of  energy  from  the  spaik-gap  circuit,  whether  the  coupling  be 
great  or  small,  and  it  is  only  aftci  this  initial  period  is  past  and 
the  aeiial  oscillation  is  beginning  to  die  away  that  M.  Girar- 
deau's solution  is  applicable.  It  is  also  ob\-ious  that  the 
primary  decrement  is  greater  diuing  this  initial  period  than 
duiing  the  later  stages,  when  the  secondary  oscillation  has  been 
established. 

Apart  from  this  objection,  however,  and  the  more  ob\"ious 
objection  that  the  pecuhar  characteristics  of  the  spark  will 
cause  a  wide  divergence  between  theory  and  practice,  it  is  very 
questionable  whether  any  increase  of  the  coupling  would  be 
advantageous  if  it  necessitated  artificially  increasing  the 
decremer.i  of  the  circuits.  The  mere  fact  that  the  coupUng 
is  tighter  is  no  advantage  whatever  unless  the  radiation  from 
the  antenna  is  thereby  improved,  either  in  quantitj*  or  quahty. 

Equations  (8),  (9),  (10)  and  (11)  are  important,  however, 
since  they  enable  one  to  calculate  the  permissible  couphng 
between  any  two  circuits  of  given  decrements,  if  the  spark-gap 
be  considered  as  a  constant  resistance.  They  can.  however, 
be  put  into  a  more  general  form.  The  phenomena  cannot 
depend  on  the  absolute  values  of  the  frequencies,  &c.,  but 
merely  on  the  foui  variables 

"t^  .-Vi-^;  a.=,^-_;  >.~^, 

Then  equation  (8)  may  be  written 

^iV-^i 

Similarly,  for  equation  (9),  we  have 

SnY     '     '     ' 


35^+1  +  - 


(8') 


(9') 


2y2  dj+xdi 

bi  and  dj  being  known,  these  two  equations  enable  us  to 
determine  x  and  y.  (In  the  numerical  examples  quoted,  the 
author  solved  the  equations  grapliically.) 

Equations  (10)  and  (11)  may  be  transformed  in  the  same  way. 

Pakt  II. — The  System  "  A  Oxde  Unique." 
In  The  Electricun  of  July  25,  1913,  the  author  pub- 
lialicd  an  article  with  the  above  title,  in  which  he  adversely 
cnticiged  the  claims  made  in  the  British  patent  specification 
(N«.  11.703,  May  1(5,  1912).  Tlie  .specification  stated  that,  by 
the  use  <if  an  interuiediate  aperiodic  circuit  between  the 
uniriiiiii  III.. I  1 1 .i.illutory  circuit  containing  the  spark-gap  I 


it  is  "  possible  to  operate  with  as  close  couplings  as  desired," 
and  that  "  it  is  demonstrable  that  the  complete  system  always 
presents  a  single  natural  velocity  of  pulsation  which  is  given  by 

the  formula  co=Q--;^  ,  ,  =~-" 
yl — Kj  — A',- 
The  author  pointed  out  that  this  definite  claim  of  being  able 
to  tighten  the  coupling  to  any  extent  without  the  production 
of  beats  would,  if  substantiated,  constitut-e  a  revolutionary 
advance  in  the  art  of  radio-telegraphy.  He  showed,  however, 
that  the  claim  was  based  on  a  fallacy.  Correspondence  ensued 
between  M.  Bethenod,  the  cliief  engineer  to  the  company,  and 
the  author.*  In  his  final  letter  of  October  3rd  the  author 
showed  that  the  three-circuit  system  could  be  reduced  to  an 
equivalent  arrangement  with  two  coupled  circuits,  the  equiva- 
lent inductances,  resistances  and  coupling  being  easily  cal- 
culable from  those  of  the  three  circuits,  so  that,  whatever 
coidd  be  done  with  the  three  circuits  could  also  be  done  with 
two,  without  any  intermediate  circuit. 

The  article  and  cori-espondence  was  discussed  editorially 
in  the  ""  Jahrbuch  der  Drahtlosen  Telegraphic,"  p.  535,  1913, 
and  the  conclusion  arrived  at  was  that  "  there  is  no  doubt  that 
the  criticism  of  Prof.  Howe  appears  to  be  thoroughly  justified, 
and  we  can  only  understand  the  sharp  tone  of  JI.  Bethenod's 
letter  on  the  assumption  that  he  is  compelled  to  defend  an 
imtenable  position  because  the  business  interests  of  lus  firm 
demand  it."' 

After  this  the  author  anticipated  that  the  system  '"  a  onde 
xmique  "  would  drop  quietly  out  of  sight.  In  the  second  part 
of  Al.  Girardeau's  Paper,  however,  the  system  is  again  de- 
scribed, but  in  a  very  different  manner  to  that  originally 
adopted.'  The  extravagant  claims  made  in  the  patent  specifi- 
cation are  not  even  mentioned,  and  the  mathematical  methods 
of  M.  Bethenod  are  discaided  in  favour  of  those  given  by  the 
author.  M.  Girardeau  gives  exactly  the  same  formulae  to 
prove  the  equivalence  of  the  three-circuit  arrangement  and  the 
ordinary  two-circuit  arrangement :  he  derives  the  same 
expression  for  the  equivalent  coupUng,  which  is  quite  different 
to  that  given  by  Bethenod  ;  and  he  gives  the  frequencies 
of  the  two  oscillations  produced  without  attempting,  as 
Bethenod  did,  to  treat  one  of  them  as  negligible.  All  this 
would  have  been  very  satisfactory,  especially  to  the  writer, 
were  it  not  for  the  fact  that,  instead  of  expressing  his  indebted- 
ness or  referring  his  readers  to  the  page  of  The  Electrical 
where  the  formulae  were  given.  M.  Girardeau  states  that :  "  Un 
avis  contraire  a  cependant  ete  eiuis  par  JI.  le  professour  Howe." 
It  should  be  pointed  out,  however,  that  the  adverse  criticism 
was  directed  against  claims  quite  different  to  those  made  in 
M.  Girardeau's  present  article,  and  that,  far  from  questioning 
the  validity  of  M.  Girardeau's  present  mathematical  treatment 
of  his  system,  the  writer  feels  flattered  by  its  oflicial  adoption 
by  the  company. 

The  extreme  modesty  of  the  present  claim  is  evident  from 
the  concluding  paragraph  of  the  article,  viz.  :  "  Le  montage 
avec  circuit  aperiodique  nous  apparait  done  comme  un  moyeu 
pratique  de  realiser  les  conditions  neccssaires  pour  I'obtention 
d'une  onde  unique,  condition.^  pen  realisables  pratiquement 
avec  le  montage  a  deux  circuits  Oudin  ou  Tesla."'  In  other 
words,  having  shown  in  the  first  part  of  his  article  that  the 
coupling  can  be  made  tighter  if  the  decrement  be  increased, 
and  that  for  every  value  of  the  coupling  there  is  a  minimum 
allowable  decrement,  M.  Gii'ardeau  maintains  that  the  neces- 
sary adjustment  can  be  more  ct)nveuicntly  made  by  using  the 
intermediate  aperiodic  circuit.  This  is  a  matter  of  opinion, 
wliich  will  be  better  understood  by  comjiaring  the  connections 
and  the  equations  of  the  two-circuit  and  three-circuit  arrange- 
ments. 

The  equations  (1a)  and  (1b)  for  the  ordinary 
mav  be  wTitten 

dt^Li  rf<^LiV  L,^      ' 

^4.^  '^'14.  Ja.  j.^Ji  -0 
dt  ■*'Lj  dt  "^LjCj    Lj  *      • 


arrangement 


•  Sec  The  Electrician-,  .July  2.j,  Aug>i.st  22,  Ootoln-r  3.  1913. 


THE  ELECTRICIAN,  AUGUST  6,  1915. 


665 


whereas,  with  an  in tei  mediate  circuit  of  inductance  Lj  and 
mutual  inductances  of  M^  and  M,  with  the  two  oscillatory 
circuits 


^_j_ 


M1M2 


di. 


'+ 


E^Lg 


dt  ^LiLj-Mi^  •  it  ^LjLj-Mi^  Ci  '  LiLg-Mi^ 


ii=0, 


di. 


MjMj         di-^ 


dt  ^L,L„-M  2  ■  dt     L,L,— M„ 


R,,L, 


JjoJuo -jIo 


,^■,=0. 


The  second  pair  of  equations  is  identical  with  the  first  if  we 
put 

(LiL3-Mi2)/L3  for  L., 
(LX3-iI,2)/L3  for  L,. 
and  MjMj/Lj  for  IL 

Instead  of 

(/i=Ri /2Li  and  fZ2=R,/2L2, 
we  now  have 


and  instead  of 


R  L 


k= 


M 


where 


,  _         we  have  /■;=- 

VLjLj  V(l-/Ci2)(l-fc2)2 

Z:i=--^=l3^  and  A;2= — =^r^- 
vLiLg  VL2L3 


Fig.  1  (a)  and  Fig.  2  (a)  represent  the  two-circuit  arrange- 
ments in  common  use,  referred  to  by  M.  Girardeau  under  the 


,r; 


M, 


HE 


(h) 

Corresponding  "  Onde  Unique.*' 
Fig.  1. 


names  of  Tesla  and  Oudin  respectively,  while  Fig.  2  (a)  and 
Fig.  2(6)  show  the  con'esponding  connections  of  the  system 
"a  onde  unique."  In  Fig.  1(a),  once  the  two  circuits  are 
tuned,  one  can  adjust  the  coupling  very  finely  by  moving  one 
of  the  coils,  without   in   any  way  affecting   the  damping  or 


Corresponding 
Fio.  2. 


'  Onde  Unique." 


tuning  of  either  circuit.  In  Fig.  2  (a),  adjustment  of  coupling 
necessitates  the  movement  of  a  contact,  which  also  alters  the 
tuning  of  the  aerial,  and  this  must  then  be  corrected  on  the  aerial 
tuning  inductance.  Since  this  is  done  by  trial,  any  detuning 
which  would  improve  matters  would  be  unconsciously  done. 
If  one  thought  that  the  transmission  could  be  improved  by 
increasing  the  decrement  of  the  circuit,  it  would  bo  a  very 
simple  matter  to  introduce  a  resistance,  although  in  the  system 
"  a  onde  unique  "  no  resistance  is  varied,  but  the  value  of 
(/=R/2L  is  merely  changed  by  variation  of  the  ctfcctive  values 
of  Lj  or  Lj,  due  to  variation  of  ij  and  k^.  Jn  Fig.  1  (6)  any 
change  in  .Yi,  or  Mj  affects  both  the  coupling  and  the  tuning, 
while  in  Fig.  2  (b)  any  movement  of  the  coupling  contacts  causes 
oho  a  variation  of  L3,  which  affects  every  variable  concerned, 


as  may  be  seen  fi-om  the  equations  above.  Fig.  2  (b)  represents 
diagrammatically  the  connections  actually  employed  bv  the 
company,  and,  in  the  writer's  opinion,  it  is  the  "most  com- 
pUcated  and  difficult  of  adjustment  of  the  four  arrangements 
shown  ;  it  is  difficult  to  see  what  advantage  has  beengained, 
since,  whatever  opinion  one  may  hold  as  to  the  convenience 
of  adjustment,  one  can  certainly  do  nothing  with  this  arrange- 
ment which  could  not  be  done  with  the  ordinary  two-circuit 
arrangement. 

Some  official  tests  are  recorded  by  31.  Girardeau  to  show 
the  superiority  of  the  system  "  a  onde  unique,"  but  these 
results  are  certainly  not  explicable  on  the  basis  of  his  mathe- 
matical treatment  of  the  problem.  In  fact,  the  only  claim 
now  really  made  for  the  .system  is  that  the  conditions  necessarv 
to  get  the  best  results  can  be  more  easily  realised,  which  forces 
one  to  the  conclusion  that  they  were  not  reaUsed  in  the  tests 
carried  out  with  the  ordinary  two-circuit  arrangement :  why, 
he  does  not  say. 


LARGE  AMERICAN  GENERATING  SYSTEMS. 


The  accompanymg  table,  wliich  is  taken  from  the  "  Electrical 
World."'  gives  statistics  for  1914  on  the  outputs,  peak  load  and  load 
factor  of  the  largest  generating  systems  of  Americi.  The  com- 
bined output  of  the  36  companies  listed,  one  being  estimated,  is 
approximately  12,000,000,000  kw.-hoiirs.  Three  of  the  companies 
in  the  list — the  Ontario  Power  Company,  the  Toronto  Power  Com- 
pany and  the  Shawinigan  Water  &  Power  Company — are  in  Canada, 
although  a  large  part  of  the  output  of  the  first  two  companies  is 
exported  across  the  border  into  the  United  States.  Of  the  total 
output,  approximately  two-thirds  was  generated  from  water-power. 
In  the  last  report  issued  by  the  Bureau  of  the  Census,  that  of  1912, 
the  total  output  of  the  .5,221  central  stations  of  the  United  States 
was  11.532,963.000  kw.-hours.  Two  items  of  particular  note  in  the 
table  are  the  yearly  output  of  the  Commonwealth  Edison  Company 
of  Chicago,  and  the  yearly  load  factor  of  the  Hydraulic  Power  Com- 
pany of  Niagara  Falls,  N.Y. 

Data  on  Large  American  Generating  Systems. 


Commonwealth  Edison  Co.  . 

Niagara  Falls  Power  Co 

Ontario  Power  Co 

N.Y.  Edison  &  United  Co.    . 

Hydraulic  Power  Co 

Pacific  Gas  &  Electric  Co 

Public  Service  Electric  Co.    . 
Shawinigan  Water  &  PowerCo 

Montana  Power  Co 

Mis.sissippi  River  Power  Co.... 

Duqucsnc  Light  Co 

Great  Western  Power  Co 

Detroit  Edison  Co 

Puuet  Sound,  Traction,  Light 

&  PowerCo 

Pacific  Light  &  Power  Corpn. . 

.Sthrn.  California  Edi.son  Co 

Utah  Power  &  Light  Co 

Pnsyivnia.  Water  &  Power  Co. 

Pliiliiilelphia  Electric  Co 

Toronto  t'owcrCo 

Tennessee  Power  Co 

Electric  Co.  of  Missouri 

Boston  Edison  Co 

Union  Klec.  Light  &  PowerCo 
Portland  (Ore.)  Railway.Light 

&  Power  Co 

W«sliiii;;ton  Water  Power  Co.. 

Wisconsin  KdisonCo 

Brooklyn  K.dison  Co 

(icorgia  Railwaj'  &  Power  Co.. 
■Sierra  &.  San  Frans.  PowerCo. 
Great  Northern  Power  Co.  ... 
Rochester  Rlwy.  &  Light  Co... 

.N'lw  England  PowerCo 

Minneapolis  General  Elcc.  Co.. 

♦Alabama  Power  Co 

tSoiithem  PowerCo 


Peak 
load 
in  kw. 


306,200 
131,520 
130,500 
229,787 
87,457 
124,000 
123,539 
85,000 
61,000 
73,700 
72.000 
56,300 
83,300 

67,200 
70,565 
53,835 
47,048 
74,000 
77,728 
72.000 
47,600 
52.528 
65.342 
51,072 

44,315 
29,641 
44.124 
49,.300 
44,320 
40,080 
30,400 
28,,WO 
:t5,l)00 
27.055 
23,500 


Date  of 
peak 
load. 


Yearly 
output  in 
kw.-hr. 


Dec.  15 
Jan.  5 
Sept.  23 
Dec.  23 
Mar.  27 
Oct.  29 
Dec.  23 
July  7 
July  21 
Nov.  16 
Dec.  21 
Dec.  9 
Dec.  15 

Dec.  17 
Sept.  17 
Deo.  24 
.(ulv  9  ' 
Dec.  17 
Dec.  1 
Dec.  4  I 
Dec.  11 
Nov.  18 
Deo.  21  I 
Dec.  7 

Jan.  2 
Dec.  29  ' 
Dec.  22 
Dec.  9 
Oct.  28 
Jan.  6 1 
Nov.  13 
Dec.  16 
Dec.  15  j 
Dec.  7 
Dec.  22 


1,114,130,000 
906,513,620 
781,6(^4,400 
719,193,535 
703,105,872 
658,298,000 
430,818,532 
430,000,000 
402,663,309 
356,578,000 
315,210,796 
315,000,000 
313,718,600 

299,622,508 
292,.-)45.094 
288,.')49,.5.52 
287,792,765 
277,200.000 
2,50,697,9.52 
236.328.680 
228.504.6.50 
228.-209,988 
194,137.400 
189,677,593 

184,766,149 
169.691.800 
159,665.804 
153,946.900 
14.5,684,800 
179,444,960 
130,733,810 
123,8.50.785 
120,000,000 
110,346,460 
66,837,740 


Yearly 
load 

factor, 
p,c. 


43-6 
78-7 
68-4 
35-7 
91-7 
60-6 
39-8 
,580 
750 
55-6 
,500 
640 
430 

.50-9 

47-37 

611 

700 

42-5 

36-8 

37-5 

.54-8 

49-78 

340 

42-4 

47-7 

65-4 

36-2 

35-6 

37-5 

51-2 

520 

49() 

390 

45.06 

271 


•  .Main  station  Iwgan  operations  April  14tli.       f  No  data  received. 


666 


THE  ELECTRICIAN,  AUGUST  6,  1915. 


■g^e  ©rccfrictan 

The  Oldest  Weekly  Electrical  Jovrnal  testablishjd  meekly  1861—7878). 
Published  every  Friday,  Price  Sixpence  ;  Post  Free.  SixpeneeHalfpeuny. 

Editorial,  Publishing  and  Printing  Offices, 
1,  2  &  3,  SALISBURY  COURT,  FLEET  ST.,  LONDON,  ENGLAND. 

(CNLY    ADDRESS.) 

Phone  :  C5ty  4698  &  4699.     Tels.  :  Electeicia.v  Newspapeb  Lo^tdon. 


AU  Letters  relating  to  Subscriptions,  Advertisements  and  other  business 
matters  to  be  addressed  Publisher,  "  The  Electrician,"  Salisbury- 
court,  Fleet-st.,  London.   Cheques  and  P.O.s  to  be  crossed  "  Coutts  dk  Co." 

All  Editorial  communications  to  be  addressed  to  The  Editor.  Letters 
for  insertion  in  "  The  Electrician,"  or  containing  questions,  to  be 
accompanied  by  name  and  address  of  the  writer  as  evidence  of  good  faith. 
No  notice  is  taken  of  anonymous  communications. 

The  Electrician"  offers  exceptional  advantages  to  Advertisers  smd  has  an 
influential  circulation  all  over  the  World.    This  statenient  is  guaranteed. 

Advertisement  Rates,  tL-c,  forwarded  on  application  to  the  Publisher. 

Trade  Advertlsements  intended  for  the  current  issue  must  reach  the 
Office  at  latest  by  Wednesday.  Renewals  of  expiring  Advertisements, 
alterations  to  standing  Advertisements  aiid  Wrapper  Advertisements  by 
Tuesday  evening. 

Contracts  and  other  Official  ANNOtTNCEMENTS,  Auctions,  Appoint- 
ments Vacant  and  Wanted,  and  all  kinds  of  Small  Advertise- 
ments are  accepted  up  to  12.30  P.M.  THURSDAY.  It  is  requested  that 
these  be  sent  in,  whenever  possible,  not  later  than  Wednesday. 


The  Rates  for  Subscription  to  "  The  Electrician  "  are  as  under  : — 

YEAR.  half-year.      QUARTER. 

United  Kingdom  ...  26s.  Od.     ...     133.   6d.     ...     Ts.  Od.^   Post  free, 

Canada  293.  Od.     ...     15s.  Od.     ...     79.   6d.  V  pavable 

Postal  Union 303.  Od.     ...     IBs.   Od.     ...     83.  Od.J  inadvance 

(This  charge  includes  all  the  numerous  Supplements. ) 

Sev;  volumes  of  "  The  Electrician  "  commence  in  April  and  October. 

Vols.  I.  to  LXXIV.  can  now  be  supplied.     Price  on  application. 


"THE  ELECTRICIAN"  SERIES  OF 

Standard  Electrical  Books 

can  be  obtained  of  all  Booksellers  at  Home,  in  the  Colonies,  and  Abroad. 

"  The  Electrician  "  Electrical  Trades'  Directory  and  Handbook.  Published 
annually  in  February,  corrected  to  mid-February.  1915.  Established  1882.  A  very 
valuable  advertising  medium,  covering  the  entire  Industry.  Subscription  price 
which  is  received  in  advance  up  to  Jan.  31st  in  each  year  for  the  next  following 
edition)  lOs.  6d.  nett.  postage  (U.K.)  9d.  extra.  Price,  after  Jan.  31st, 15s.  nett,  postage 
(U  K.)  9d.  extra.  After  Oct  30th  in  any  year  the  price  is  reduced  to  10s.  6d  nett 
Postageof  all  copies  to  Continent  of  Europe,  Is.  8d  :  Canada  and  India,  2s. :  Austra- 
lasia and  South  Africa,  3s. ;  United  States  of  America  and  other  Countries,  2s.  6d. 

Wireless  Telegraphy  and  Telephony.  Handbook  of  FormuUe,  Data  and  Informa- 
tion.    By  W.  H.  Eccles,  D-Sc.     !n  Preparation. 

Theory  of  the  Subiaarine  Telegraph  Cable.  By  H.  W.  Malcolm,  D  Sc  !n  Pre- 
paration. 

Electric  Switch  and  Controlling  Gear.     By  Dr.  0.  C  Garrard,     /n  Preparation. 

Primary  Batteries  :  Their  Construction  and  Manufacture.  By  W.  R.  Cooper. 
Price  10s.  6d.  nett    New  Edition  in  Preparation. 

The  Localisation  of  Faults  in  Electric  Light  Mains.  By  F.  C.  Raphael  New 
Edition  Preparing. 

The  Manufacture  of  Electric  Light  Carbons.  New  and  Enlarged  Edition  now 
ready.     Bound  cloth,  2s.  6d.  nett,  post  free  2s.  9d. 

The  Mechanical  Design  and  Construction  of  Generators.  By  R.  Livingstone. 
9s.  nett,  post  free  9s.  4d. 

The  Principles  of  Automatic  Telephony.     By  W.  Atkins.    2s.  nett,  post  free  2s.  2d. 

Elementapv  Theory  of  Alternate-Current  Working.  By  Capt  G.  L.  Hall,  R.E. 
3s.  6d.  nett 

Electromagnetic  Theory.  By  Oliver  Heaviside.  Vol  I.  f>rice  12s.  6d.  Vol  II. 
Price  !2s  6d.,  Vol  III.    2Is.  nett 

Studies  in  Light  Production.     By  R.  A.  Houstoun,  M.A..  D.Sc..  Ph.D.    Ss.  nett 

Common  Battery  Telephony  Simplified.  By  W.  Atkins.  Third  issue.  3s.  nett., 
postage  3d. 

Electrical  Engineering  for  Mechanical  and  Mining  Engineers.  By  H.  I.  S, 
Heather,  MI  E.E.    9s.  nett 

Electric  Cranes  :  Their  Design,  Construction  and  Application,  By  H.  H 
Broughton,  M.I.E.E.    Pi  ice  25s.  nett,  postage  9d.  (abroad.  Is.  8d,) 

Electrical  Testing  ►or  Telegraph  Engineers.  By  J.  Elton  Young.  Price  lOs.  6d. 
nett,  post  free  lis 

SrtJDENTS  Guide  to  SueuARiNB  Cable  Testing.  By  H.  K.  C.  Fisher  and  J.  C.  H. 
Darby.    Price  7s.  od  nett 

Amateur  Wireless  1  eleoraph  Designs.  By  "  Alfrec  "  Very  fully  illustrated.  Price 
25.  6d.  nett,  p5:lige2d. 

The  Mechanical  Design  and  Construction  of  Commutators.  By  R.  Livingstone. 
Price  6s.  nett 

Brakes  FOR  Tramway  Cars.    By  H.  M.  Sayers.    Price2s.  6d.  nett 

Electric  Lamps  and  Iilectric  Lighting.     By  Prot  J.  A.  Fleming.    45.  nett. 

Electricity  Meters:  Their  Construction  and  Management.  By  C.  H,  W.  Ger- 
hard!    Profusely  Illustrated.     Price  9s.  nett 

Electricity  in  Horticulture.     By  Prof.  S.  Lemstrom.     Illustrated.    3s.  6d.  nett 

Radic-Activity  :  An  Elementary  Treatise  from  the  Standpoint  of  the  Dis- 
integration Theory.     By  Frcdk.  Soddy,  MA.     Price  4s.  nett 

Motive  Power  and  Gearing  for  Electrical  Machinery.  By  E.  Tremlett  Carter 
Revised  by  C.  Thomas-Davles,  A,M.I.E.E.,  F.C.S.    Price  Ss.  nett 

Magnetic  Induction  in  Iron  and  Other  Metals.  By  Sir  J.  A.  Ewine,  F.R.S., 
Price  I03.6d. 

Pp.AcncAL  Notes  for  Electrical  Students.  By  A.  E.  Kennelly  &  H.  D.  Wilkinson. 
Price  43. 6d. 

A  Pocket  Bcok  of  Electrical  Enginberiho  FoRMULiB.    By  W.  Geipel  and  H.  M. 

Wires  :  The  Work  of  Hertz  and  His  Succe£- 
i'.  ,•  Sir  O.  J.  Lodge.     Price  5s.  nett. 
OF  Metals.     By  Dr.  G.  Gore.    Price  lOs.  6d. 
e.     Price  2s.  nett. 
_    iiLE  Testing  and  Working.     By  C.  M.  Baines. 


Further  portions  of  this  list  of  "  The  Electrician  "  Series  of  Books  appear  eacn  week. 

ELECTPK-.  curry:  PRECAUTIONS  (m  Hanging  Card.  Sheet,  and  Pocket  Book 
'■o  wt  of  Electric  Shock  Rules  and  Precautions.  In  sheet  form. 
'■anl.  alu  folded  In  envelope  for  thr  pocket  Sheets;  4d  each. 
..Cards:  8d.  each  post  free.   Pock>-t  Books,  complete  In  envelope, 


"  THE  ELECTRICIAN  "  TABLES  OF  ELECTRICITY  SUPPLY. 

■  ■  Tl'^fe  '"iportant  Tables  and  Data  relating  to  Electricity  Supply  in  tha 
united  Kingdom  in  1915  iwhich  have  been  published  annually  since  1887) 
are  now  obtainable,  price  2s.  6d.  net.,  post  free  2s.  9d. 

The  Tables  of  Colonial  land  certain  Foreign  i  Electricity  Supply,  Power 
and  Traction  Stations  are  also  obtainable,  price  2s.  6d.  net.,  post  free  2s.  9d 

The  two  sets  of  Tables  are  supplied,  price  4s  6d.  net.,  post  free  4s.  lOd 


Vol.  LXXIV.  of  "The  Electrician."      Bound  in  Pablisheii'i  covers. 
Price  178.  6d.     Postage  U.K.  Is.  extra,  abroad  23.  6d. 
Cases  for  binding  Vol.  LXXIV.,  price  2s. ;  post  free,  2s.  3d 


SPECIAL  NOTICE. 


In  order  that  we  may  be  able  to  supply  the  newspaper  trade  effectively 
and  meet  the  requirements  of  the  Post  Ofliee,  we  are  sending  THE 
ELECTRICIAN  to  press  a  few  hours  earlier  every  week.  All  editorial 
and  news  matter  for  the  next  current  issue  of  THE  ELECTRICIAN 
must  reach  us  as  much  earlier  as  possible.but  not  later  than  WEDNES- 
DAY NOON,  and  advertisement  text  and  blocks  must  reach  the 
offices  as  much  earlier  as  possible,  but  not  later  than  TUESDAY 
EVENING,  during  the  continuance  of  the  War.  Displayed  Advertise- 
ments not  for  proof  before  first  insertion  can  be  taken  until  NOON  ON 
WEDNESDAY,  and  OfTicial  Announcements,  Auctions  and  '•  Smalls  " 
of  all  kinds  of  which  no  proofs  are  required  before  insertion  can  be 
accepted  up  to  FIRST  POST  THURSDAY  MORNING. 


INDUSTRIAL  RESEARCH. 

An  important  factor  in  ensuring  commercial , prosperity 
is  industrial  research,  and  the  encouragement  of  such 
research  is  more  effective  than  certain  other  methods  that 
have  been  proposed  for  the  protection  of  trade.  There  is 
no  field  of  industrial  research  of  greater  promise  than  elec- 
trical engiiieermg.  The  progress  made  m  recent  years  m 
this  branch  of  engineering  is  not  the  result  of  natural 
gi'owth,  but  of  forced  gro^\1h.  Curious  as  it  may  seem  to 
many,  the  financial  stability  is  greatest  m  those  cases  where 
the  gro\si:h  has  been  forced  at  the  greatest  rate.  Forced 
growi:h  is  the  wresting  from  Nature  of  her  secrets,  and  the 
adaptation  of  s\ich  secrets  to  the  use  of  man.  Natural 
growth  is  the  result  of  waiting  for  Nature  to  give  up  her 
secrets  at  her  leisure,  as  the  sea  gives  up  its  dead. 

That  the  meaning  of  uidustrial  research  is  imperfectly 
imderstood  by  those  whose  word  carries  weight  in  this 
coimtry  is  shown  by  the  fact  that  Parliament  is  prepared 
to  grant  money  in  thousands  for  the  purpose  of  researdi 
to  enable  home  firms  to  compete  with  German  houses  in  the 
manufacture  of  coal-tar  d3'e  stuffs.  Were  the  position  less 
serious  the  proposition  would  be  a  comic  one,  and  as  such 
would  be  luiworthy  of  notice  in  a  tecluiical  journal.  It  is 
well  that  those  in  authority  should  know  that  the  markets 
have  been  captured  by  the  expenditure  of  millions,  not  of 
thoasands.  To  recapture  and  to  hold  the  markets  when 
Germany  is  in  a  jjosition  to  compete  with  us  will  necessitate 
an  expenditure  of  tens  of  millions,  and  it  is  for  those  best 
qualified  to  form  an  opinion  to  decide  whether  there  is  any 
prospect  of  making  the  industry  sufficiently  strong  to  yield 
a  reasonable  return  on  the  inevitable  outlay.  The  reason 
why  Parliament  proposes  to  foster  this  particular  industry 
is  not  clear  to  us,  and  is  a  question  for  Parliament  to  answer 
ill  good  time. 

Industrial   research   is   called   ovgaiiisetl  science   by  our 
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competitors.  To  us,  organised  science  means  the  gi^'^r.g  of 
a  smattering  of  knowledge  to  many  ill-fitted  to  derive  any 
benefit  whatsoever  from  siicli  knowledge,  or  to  be  of  benefit 
to  anyone  else.  For  our  pains  and  industry  we  are  rewarded 
bv  a  Board  of  Education  at  a  certain  sum  per  student-hour. 
The  result  of  this  vicious  system  of  trainmg  is  that  our 
voung  men  and  women  are  turned  out  badh'  equipped  tor 
taking  their  places  in  the  world,  either  as  leaders  or  as 
workers.  We  are  anxious  that  our  meaning  should  not 
be  misunderstood.  No  country  can  .substantiate  the 
claim  of  having  produced  greater  men  ihan  Britain  has 
produced. 

Without  difiicidty  we  could  mention  a  fcoie  urmorenames 
associated  with  epoch-makmg  discoveries  on  which  rests 
the  commercial  greatness  of  our  country  :  but  we  fear  that 
many  people  fail  to  recognise  that  m  the  long  rmr  industrial 
strength  depends  on  small  things  as  well  as  on  great  We 
do  not  doubt  the  ability  of  the  inventor  of  the  steam  turbme 
to  attend  to  the  whole  of  the  detail  improvements  of  the 
turbine ;  but  such  attention  would  be  waste  of  good 
material  ui  so  far  as  it  coald  effectively  be  given  by  the  rank 
and  file,  and,  at  the  same  time,  leave  the  master  mind  free 
to  make  further  fundamental  disco verie,^. 

Although  no  immediate  return  can  be  expected  on  the 
capital  invested  m  a  research  laboratory,  m  the  end  mdustrial 
rasearch.  if  wisely  organised  and  efficiently  conducted,  does 
pav  both  the  manufacturer  and  the  comnumity.  It  would 
be  folly  to  expect  any  immediate  return  on  capital  so 
uivested.  Smce  every  marked  advance  of  science  has 
produced  marked  effects  on  mdustry,  it  follows  that  one 
of  the  purposes  of  mdiLstrial  research  is  to  conduct  uivesti- 
gations  of  a  purely  scientific  nature,  without  regard  to  the 
probable  commercial  return.  We  call  to  mmd  several 
investigations  of  this  kind  made  by  our  scientists  which, 
for  various  reasons,  were  not  pushed  to  a  conclusion,  and 
wliich,  in  the  fulness  of  time,  were  turned  to  practical 
advantage  by  our  competitors.  The  lay  mmd  is  mcapable 
of  reaibmg  the  potentialities  of  an  academic  study  of  the 
laws  governmg  the  loss  of  heat  in  small  wires,  and  of  an 
investigation  of  the  evaporation  of  tungsten.  The  direct 
result  of  this  work,  however,  is  the  "  half-watt  "  lamp. 
Other  and  equally  important  purposes  of  the  research 
laboratory  are  the  improvement  of  processes  and  the 
development  of  new  or  better  materials.  Frequently  the 
goal,  though  perfectly  definite,  is  only  attamed  In-  per- 
sistent and  resourcefid  effort.  Drawn  tungsten  wire  is  a 
notable  example. 

In  the  present  issue  we  publish  an  account  of  the  research 
laboratory  of  the  General  Electric  Company  of  America. 
'I'lie  extent  and  variety  of  the  equipment  of  this  laboratory 
serves  to  give  an  idea  of  the  field  covered  by  the  research 
necessary  for  the  proper  development  of  the  biLsiness  of  a 
large  manufacturing  enterprise.  In  the  future,  greater 
Ijattles  will  be  fought  in  the  workshops  of  the  world  than  on 
the  battlefields.  Assuredly  the  writing  is  on  the  wall. 
Without  delay,  and  without  the  senseless  haste  which 
characterises  inefficiency,  let  us  take  stock  of  our  resources  ; 
lest  we  bankrupt  our  succes.sors  by  beiiueathing  to  them  a 
mortgaged  heritage,  let  us  organise  our  rese:iicli. 


REVIEWS. 

[Copies  oi  the  undermentioned  works  can  be  had  from  The  Electrician  Offices,  post 
free,  on  receipt  of  published  price,  adding  3d.  for  books  published  under  2s.  Add 
10  per  cent  for  abroad  or  for  foreign  books.] 

La  EUttrificazione  delle  Ferrovie.     BvAldoRighi.    (Bologna: 

Nicla  Zanirlirlli.)      Pp.  112.     Lire  4. 

A  .small  popular  treatise  ou  the  electrification  of  steam  rail- 
ways, and,  as  the  author  saj's  in  his  preface,  wTitten  so  as  to 
be  easily  understandable  by  even  non-technical  readers. 

The  early  chapters  deal  with  the  advantages  of  electrification 
in  replacing  steam  traction,  and  details  are  given  of  many 
electrified  railways  all  over  the  world.  A  study  is  made  as  to 
what  class  of  lines  it  is  advisable  to  electrify,  the  first  condition 
being  a  fairly  dense  traffic,  then  the  characteristics  of  the  line 
have  to  be  considered,  the  frequency  of  the  stops,  the  gradients 
and  the  weight  of  the  trains.  The  author  is  of  opinion  that  for 
new  lines  in  moimtainous  countries,  such  as  Italy  and  Switzer- 
land, it  would  be  more  economical  to  have  longer  lines  without 
tunnels,  and  heavier  gradients,  which  are  almost  negligible 
when  electrification  is  adopted. 

The  relative  values  of  direct  current,  single-phase  and  three- 
phase  are  discussed,  with  the  history  of  each  S3"stem  as  applied 
to  traction.  The  firet  he  considers  as  only  suitable  for  tram- 
ways and  local  railway  line.s  with  frequent  light  traffic  and 
fi-equent  stops,  but  he  is  of  opinion  that  if  the  voltage  cau  be 
raised  to  over  3,000  volts  there  may  be  a  future  for  direct- 
current  ou  main  lines  carrying  heavy  trains.  As  regards 
single-phase,  the  experience  gained  up  to  now  is  not  sufficient 
to  warrant  its  adoption  on  hilly  lines,  and  the  expense  of  up- 
keep and  renewal  of  material  will  probably  be  heavy. 

For  Italy  he  strongly  approves  of  the  adoption  by  the  rail- 
way authorities  of  three-phase  for  the  main  lines  and  branches, 
and  of  the  transversal  suspension  of  the  overhead  wires  in  place 
of  catenary  suspension. 

At  .lune  30,  1914,  2-11  per  cent,  of  the  State  Railways  were 
electrified,  and  4,781,867  train-km.  were  run  in  the  pre- 
ceeding  12  months,  equivalent  to  2-59  per  cent,  of  the  total 
train  mileage.  Italy,  having  to  piu-chase  all  its  coal  abroad  at 
29s.  3d.  per  ton  before  the  war,  there  is  a  big  scope  for  electri- 
fication, more  especially  as  she  possesses  numerous  waterfalls. 

In  its  small  compass,  the  book  contains  a  great  deal  of  use- 
ful information  clearly  set  out ;  it  is  well  printed  in  large  type 
on  excellent  pajiei-,  interepersed  with  several  full-page  illustra- 
tions of  ovoihcad  construction  and  electric  locomotives. 

Advanced  Theory  of  Electricity  and  Magnetism.     B.y   W.   S. 

Fb.ixklix  and  Barry  JIacNctt.     (London  :    The  Macmillan  Co.) 
Pp.  vii.-f300.     8s.0d.net. 

This  book  is  written  with  the  object  of  making  the  study  of 
theoretical  physics  something  besides  a  purely  mathematical 
exercise,  and  the  authors  state  in  the  preface  that  the  "■  char- 
acter of  the  treatment  has  been  determined  throughout  by  the 
desire  to  keep  the  student's  mind  jammed  up  tight  against 
physical  things  !  '' 

This  prompts  the  authors  to  use  only  practical  units  (amperes, 
volts,  coulombs,  &c.)  thi-oughout  the  book  ;  and  it  may  be 
gi_anted  at  once  that  our  two  .systems  of  absolute  units,  together 
with  the  practical  units,  do  not  always  tend  to  simplicity,  and 
a  great  deal  may  be  said  in  favour  of  the  method  employed  in 
this  work.  Of  course,  the  expressions  for  the  capacity  of  a 
condenser,  or  for  tlie  force  of  attraction  between  two  ciiai«!ed 
plates,  for  example,  are  made  slightly  more  complicated  than 
usual  by  the  necessity  of  introducing  a  factor  containing  a 
constant  B,  which  converts  these  practical  units  into  absolute 
units.  This  in  it.sclf  is  a  small  matter,  but  it  is  a  pity  from  t\u- 
educational  point  of  view  lo  find  that  the  authors  "have  been 
so  afraid  of  wandering  off  into  too  much  theory  that  they  have 
given  no  hint  to  the  student  as  to  the  reason  for  the  introduc- 
tion of  this  constant  B,  and  have  been  satisfied  with  merely 
stating  it.?  numerical  value,  although  it  occurs  dozens  of  times 
in  a  few  pajies  and  is  evidently  a  most  im])ortant  quantity. 

In  a  work-  of  tlii.s  description  it  is  expected  that  a  certain 
number  of  terms  will  l)c  employed  which  seem  strange  to  a 
scientist  on  this  side  of  the  water,  e.f/.,  the  dielectric  constant, 
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which  is  already  known  by  several  names,  is  called  the  "  Ln- 
ductivity,"  a  term  suggested  first  by  Prof.  S.  P.  Thompson  in 
his  well-known  text-book.  The  product  of  the  dielectric- 
constant  and  the  intensity  of  the  field  is  designated  ""  the  elec- 
tric flux  density."  Forces  are  often  measured  in  joules  per 
centimetre,  and  so  on.  To  most  teachers  it  seems  unnecessary 
to  multiply  these  terms  unduly,  but  there  is,  at  all  events,  one 
advantage  in  the  authors'  nomenclature  abohm,  abvolt, 
abampere,  abcoulomb,  &c.,  for  the  absolute  e.m.  unit-s  sug- 
gested. The  word  "  abohm  ''  is  much  shorter  than  the  ex- 
pression '■  absolute  electromagnetic  C.G.S.  unit  of  resistance.'' 

The  book  fairly  well  covers  the  most  important  parts  of  the 
subject  and  compiises  10  chapters  devoted  to  ferro-  and  electro- 
magnetism,  magnetic  properties  of  iron,  compensation  of  ships 
compass,  inductance,  the  electric  field  and  electric  oscillations. 
The  last  chapter  on  electrons  is  much  too  brief,  nothing  of  the 
recent  work  on  the  subject  being  mentioned  at  all. 

The  book  is  most  clearly  printed  and  is  provided  with  some 
238  special  diagrams  which  greatly  add  to  its  value.  Problems 
to  the  number  of  1-38  are  set  to  be  worked  out  by  the  student, 
to  most  of  which  the  answers  are  given.  The  work  gives  quite 
a  fresh  view  of  the  subject  to  most  English  readers,  and  for  this 
reason  it  may  be  found  useful,  especially  to  students  of  elec- 
trical engineering.  B.  W.  C. 


THERMAL-mSULATION  TESTS  OF  ELECTRIC  OVENS.* 

BY   A.    E.    KEXNELLY,    F.    D.    EN-EKETT   AXD   A.    A.    PRIOR. 

Summary. — The  authors  give  the  results  of  an  experimental  investiga- 
tion of  the  resistance  to  heat  offered  by  five  different  kinds  of  oven  wall. 


The  object  of  the  research  was  to  find  the  effect  of  placing  different 
materials  inside  the  hollow  walls  of  an  electric  oven  on  the  thermal 
leakance  of  those  walls  at  or  near  the  steady  thermal  state. 

Outside &. Inside  § '0  96cm 

■^  "y"'" "  109  Sen?  


ST 


34  i 

aiscr 


.jEa_ 1 


Outside  &,  Inside  both  /  =  0  96c/n 


Fio.  1. — Cboss-sectios  of  Electric  Ovek. 

The  electric  oven  used  in  the  testa  is  of  rectangular  form  su|>])orU'il 
on  four  legs,  terminating  in  rollers,  so  as  to  stand  well  above  the 
floor.  The  front  view  cross-section  and  longitudinal  .section  of  the 
oven  are  presented  in  Figs.  1  and  2  respectively.  The  ])rmcipal 
ilimcnsions  are  given  in  Table  I.  M  one  end  of  the  oven  the  walls 
are  sfilil  and  hinged  vertically  so  as  to  form  pairs  of  doors.  Both  the 
inMJde  and  the  outside  doors  oveilap,  so  as  to  form  close  eover.s.  A 
plas.,  windf>w,  19  cm.  by  24  cm.,  is  fastcnwl  into  each  pair  of  doors, 
and  these  two  windows  arc  set  one  behind  the  other,  so  that  illu- 
miniitod  ohjcrts  inside  the  oven  can  be  kept  visible  from  the  outside 
without  o|>cning  the  doors. 

.•MI  walls  of  the  oven  are  composed  of  "  a-Hl)C8t08  board.''  The 
i"si.'e  wnllH  nre  of  one  layer  of  \  in.  (1-27  cm.)  boar.l.  .All  outside 
•  Article  in  the  "  Electrical  Wurld,"  slit.liiK-  nLLr-viatcd. 


walls  are  (except  the  top)  of  two  layers  of  the  board — the  inner  \  in. 
(0-64  cm.)  thick  and  the  outer  f  m.  (0-95  cm.)  thick.  The  top  out- 
side wall  is  of  two  layers  each  \  ui.  (0-95  cm.).  The  joints  between 
slabs  were  caulked  with  85  per  cent,  magnesia  compound,  and  where 
a  double  layer  of  boards  exists,  as  in  all  outside  walls,  the  layers  are 
staggered  to  avoid  coincidence  of  joints.  Doors  and  windows  are 
flanged  with  metal  to  ensure  good  closure. 

Heating  System. — The  heatmg  of  the  oven  is  effected  by  means  of 
six  coils  of  bare  "  la-Ia  "  zero  coeflficient  resistance  wire,  each  wound 
specially  on  a  horizontal  porcelain  cylinder.  These  heating  cylinders 
are  supported  on  the  floor  of  the  oven,  as  shown  in  Figs.  1  and  2. 
Each  cylinder  is  20-3  cm.  (8  m.)  long  and  6  cm.  (2.^  in.)  in  diameter. 
The  resistance  of  the  wire  on  each  ( vlinder  is  about  12  ohms,  so  that 


Fig.  2. — Cross-sectiox  op  Electric  Otex. 

heat  is  developed  in  each  at  tlie  rate  of  approximately  1  kw.  when 
connected  to  direct-current  110-volt  mains.  By  means  of  switches 
inoimted  on  the  outside  of  the  oven  the  heater  can  be  either  dis- 
coimected  or  connected  in  various  series-parallel  groups,  so  as  to 
regulate  the  heating  up  to  a  maximum  of  6  kw.  As  a  rule,  all  the 
heaters  were  connected  in  parallel,  so  as  to  obtain  a  flaor  distribution 
of  generated  heat  as  nearly  uniform  as  possible,  the  voltage  at  heater 
mains  being  controlled  extcniaUy. 

In  preliminary  tests  the  distribution  of  final  temperatures  within 
the  oven  was  found  to  be  ver\'  >meven.  As  might  easily  be  imagined, 
the  air  inside  was  much  hotter  at  the  top  than  at  the  bottom  of  the 
oven.     In  order  to  secure  a  more  uniform  thermal  distribution,  it 
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Fic.  3. — Input  conkectioss  of  Electric  Oven. 


was  nccissarj-  to  employ  a  direct -current  electric  fan  inside  the  oven 
oiJcrated  from  auxiliarj-  mains.  The  fan  and  motor  tinally  .selected 
consumed  about  ."iO  watt.s  and  ran  at  1.71(1  rev.s.  jier  mm.,  on  115 
volts,  at  a  room  temiH-ratu.v  of  21"t'.  The  fan  had  a  diameter  of 
lilt-.")  cm.  (12  in.),  and  had  four  bla<les.  The  oven  temiKTalure  had 
to  be  limited  to  such  as  would  not  dangerously  overheat  the  fan 
motor.  The  power  absorlxKl  by  the  motor  was  included  in  the  heat 
input.  The  electric  connections  of  the  fan  and  the  heating  circuit 
are  indicated  in  Fig.  3.  Tlu-  power  absorlK'd  by  the  fan  motor  was 
indicated  on  a  separate  wattmeter  at  115  volt.s.  .At  the  workirg 
oven  temi)eratures  the  power  it  ab.«)rbed  djinini.shed  slightly.  Willi 
the  aid  of  this  fan  the  tempirature  distribution  within  the  oven 
could  Ik-  kept  r.early  uniform,  but  without  the  fa:i  it  is  douhifid  if 
anv  r.'liable  thcrni'O"'   m    n.  iml-is  i.uiM  luive  I n  ..ln.iii'.d  f..r  ilie 
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Table  I. — Average  Dimensions  of  Ore 


1         Lev 

gth. 

Breadth. 

He 

ght. 

1     Cm. 

Inch. 

Cm. 

Inch. 

Cm. 

Inch. 

Oren  external 160-2 

Oven  internal   141-8 

63A 
55J 

105-5 
87-5 

4U 
34i 

1110 
90-1 

43i 
3oi 

Outside  slab. 

Inner  slab. 

Cm. 

Inch. 

Cm.     1  Inch. 

1-60 
0-96 
5-40 
6-05 
37-30 

1 
f 

n 

14i 

1-9             J 
2-5          10 

Distance  between  walls  at  top  &  bottom 
Height  of  base  from  floor 

mean  internal  temperature.  The  -nattmettrs  used  were  calibrated 
against  standards,  and  their  readings  were  corrected  accordingly. 

Centigrade  thermometers  were  used  with  scales  readable  to  one- 
tenth  of  a  degree.  At  first  four  thermometers  were  employed,  one 
inserted  through  a  sheet-iron  tube,  so  as  to  have  its  bulb  in  the  air 
at  the  top  of  the  oven  inclosure  ;  one  laid  on  the  floor  at  the  bottom  ; 
the  third  suspended  inside  near  the  top,  and  the  fourth  su.spended 
inside  half-way  up.  The  internal  thermometcr.s  were  read  by  the 
light  of  a  heating  lamp  within  the  oven,  through  the  double-glass 
window.  These  thermometers  were  foimd  to  rea  1  too  high,  owing 
to  direct  radiation  from  the  lamp.  A  paper  cylindrical  petticoat 
shield  applied  to  the  bulbs,  so  as  to  screen  off  the  light  without 
interfering  with  the  circulation  of  air,  overcame  this  difficulty. 
Then  the  thermometer  in.serted  through  the  sheet  iron  tube  in  the 
top  was  found  to  read  too  low,  owing  to  conductive  escape  of  heat 
along  the  tube.  The  tube  was  therefore  removed  and  replaced  by  a 
pair  of  corks,  one  in  the  outer  and  the  other  in  the  inner  wall.  The 
thermometer  then  gave  satisfactory  indications.  With  the  circu- 
lating fan  working,  all  four  thermometers  were  fomid  to  coincide 
in  their  readings  within  0-25'C.,  so  that  only  two  thermometers  were 
fomid  to  be  necessarj' — the  top  one  projecting  through  the  corks 
and  an  extra  one  inside  as  a  check.  These  were  calibrated  frjm 
standards  in  the  physics  department. 

It  is  well  knowii  that  if  an  electric  oven  starts  cool,  with  all  its 
parts  inside  and  out  at  ordinary  room  temperature,  the  first  effect 
of  applying  constant  heating  power  within  it  will  be  to  raise  the 
internal  temperature  at  a  relatively  rapid  rate,  this  rate  of  rise 
gradually  diminishing  until,  after  an  indefinitely  great  lapse  of  time, 
the  internal  temperature  should  cease  to  rise  and  the  temperature 
elevation  should  reach  a  steady  maximum  value.  The  heat  supplied 
to  the  oven  is  then  entirely  expended  in  leakage  through  the  walls, 
and  no  longtr  raises  the  temperature.  Consequently,  in  order  to 
mea.sure  the  leakage  of  heat  with  precision,  it  would  l)e  necessarj- 
to  keep  the  i>ower  applied  to  the  oven  until  the  inttrnal  temperature 
was  stationary.  For  an  oven  of  the  size  here  coi.sidered  this  would 
mean  keeping  on  the  heat  for  many  hours  together,  a  condition 
different  from  that  ordinarily  encountered  in  practice,  besides  en- 
tailing much  difficulty  and  delay  in  arriving  at  results.  It  was, 
therefore,  decided  to  make  the  measurements  of  thermal  leakage 
after  about  eight  hours  of  heat  application.  In  the  first  half  hour  the 
internal  temjierature  was  brought  U])  rajji'lly  to  the  desired  limit  by 
ap|)iying  a  steady  input  considerably  in  excess  of  the  final  required 
amount.  The  input  was  then  shut  off  to  its  estimated  required 
steady  value.  The  ijitemal  temperature  would  then  drop  slightly 
for  an  hour  or  so,  after  which  it  would  slowly  rise  towanl  the  limiting 
value.  After  seven  or  eight  hours  from  the  start  the  rate  of  rise 
was  found  to  be  sufficiently  small  to  enable  the  heat  input  to  be  taken 
as  heat  leakage  without  serious  error  ;  but  if  the  heat  had  been  kept 
on  for,  say,  24  hours,  the  internal  temperature  would  jtrobably  have 
been  appreciably  higher  and  the  leakage  per  degree  appreciably  less. 
The  comparative  leakage  of  heat  with  ditierent  oven  walls  would  not 
Ik-  likely  to  differ  a|ipreciably  with  24  hour  runs  or  eight  hour  runs, 
and  it  was  the  comiuirative  rather  than  the  absolute  values  that  were 
Mjught  for  in  these  tests. 

Five  different  kinds  of  wall  were  tried  as  follows  : — 

1.  Single  Walls. — In  this  test  the  outer  shell  of  the  double-walled 
oven  was  taken  off,  leaving  the  oven  with  the  single  inner  wall  of 
a.sljestos  board.  All  joints  in  this  single  wall  which  seemed  to  be  not 
quite  airtight  were  covered  with  magnesia  piaster.  The  tests  made 
with  single  walls  were  as  shown  in  Table 'II.  Kacli  occupied  one 
day.  By  temiKTature  rise  in  the  table  is  meant  the  diffi  RT.ce  between 
the  inttrnal  oven  temi«rature  and  the  external  air  temperature  of 
the  room  at  the  end  of  the  nm. 

The  thermal  resistance  of  the  oven — that  is,  the  ratio  of  the 
difference  in  temperature  between  the  air  inside  of  the  oven  and  the 


Table  II. — Tests  made  with  Simjle  Walls. 


Tempera- 

Length of  run. 

Steady 

Watts  per 

Deg.C. 

ture  rise. 

input. 

deg.  C. 

Xo. 

deg.C. 

Hours. 

Min. 

Watts. 

rise. 

per  watt. 

1 

18-8 

7 

45 

677 

360 

00278 

2 

'       25-6 

6 

oo 

1,015 

39-7 

0-0252 

3 

26-4 

8 

■2o 

1,027 

38-9 

0-0257 

4 

35-4 

7 

30 

1,540 

43-5 

00230 

o 

37-2 

' 

30 

1,4S1 

39-8 

0-0251 

Table  III. — Tests  made  with  Double  Walls  and  Air  Space  Separation. 


Test 

Tempera- 
ture rise, 
deg.  C. 

Length  of  run. 

Steady 
input. 
Watts. 

Watts  per 

deg.  C. 

rise. 

Deg.  C. 

rise 
per  watt. 

No. 

Hours. 

Min. 

1  1       15-5 

2  23-9 

3  31-4 

4  41-2 

7 
8 
7 
7    • 

15 

5 

37 

25 

373 

578 

770 

1,022 

24-1 
24-2 
24-5 
24-8 

0-0415 

o-tuis 

0-0408 
0-0403 

Mean... 

00410 

external  air  of  the  room  to  the  steady  heat  escape  in  watts — was 
R=002.54  thermal  ohms.*  The  total  waU  area  of  the  oven  was 
approximately  69,000  sq.  cm.  (10,700  sq.  in.),  and  the  average  wall 
thickness  1-27  cm.  (Jin.),  so  that  the  thermal  resistivity  of  the 
asbestos  board  forming  the  oven  shell  was  00254  x  69,000-7- 1*27 
—  1,377  thermal  ohm-em.  This  is  in  accordance  with  ths  value  of 
the  thermal  resistivity  of  asbestos  board  given  by  C.  P.  Randolph 
in  the  "' GJeneral  Electric  Review  '  for  February,  1903 — viz.,  1,140 
to  1,397  thermal  ohm-cm.  (450  to  550  thermal  ohm-inches). 

2.  Double  Walls  ivith  Simple  Air-.^p<ice  Separation. — When  the 
outside  shell  of  asbestos  board  was  replaced  on  the  oven,  correspond- 
ing to  the  condition  indicated  in  Fig.s.  I  and  2,  the  series  of  observa- 
tions given  in  Table  III.  were  taken.     The  above  residts  indicate 


Fig.  4. — Cross-sectiox  of  Electric  Ovex  with  Cellct-.^r  Walls. 

that,  addmg  the  outer  shell  to  the  oven,  or  changing  from  a  single  to  a 
double  wall  of  asbestos  board,  with  a  free  air  space  between  them, 
increased  the  wall  thermal  resistance  from  0-0254  to  0-041  thermal 
ohm,  or  by  about  60  per  cent. 

3.  Double  Walls  with  Baffle  Strips.— In  order  to  ascertain  whether 
the  thermal  resistance  of  the  double  walls  would  be  ai>i)reciably 
incrca-sed  by  breaking  up  the  hollow  si)ace  into  cells,  horizontal 
wooden  strips  were  inserted  at  the  sides  and  ends,  between  the  outer 
and  inner  shells,  as  indicated  in  Figs.  4  and  5.  These  wooden  strips 
were  5-3  cm.  wide  and  0-5  em.  (-ft  in.)  thick.  VA'hen  inserted  they 
changed  the  vertical  hollow  walls  Irom  .sjiaccs  lOS  em.  high  to  a  series 
of  cells,  each  20  cm.  high,  one  above  another.  It  was  sui)po.sed  that 
this  breaking  up  of  the  walls  into  compartments  might  check  the 
How  of  internally  contained  air,  and  so  tend  to  increase  their  thermal 
resistance.     The  resultd  given  in  Table  IV.  were  obtained.     The 


♦•'The  Heating  of  Cop|)er  Wires  bv  Electric  Currents,"  bv  A.  E. 
Kemieily  and  E.  R.  ShcpanJ.  "  Tran.sac'ti.ins  "  A.I.E.K.,  .lunu  25,  1907, 
]).  974.  "  Simplification  of  ElectrotlMTmal  Calculation.s  :  the  Watt  and 
Thermal  Ohm,"  by  Carl  Hcring,  "  Traniwctiona  "  AI.KE.,  .June  25, 
1912,  p.  1191. 
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Table  IV. — Tests  made  with  Double  Walls  and  Baffle  Strips. 


Test 

Tempera- 
ture rise, 
deg.  C. 

Length  of  run. 

Steady 
input, 
watts. 

Watts  per 

deg.  C. 

rise. 

Deg.  C. 

No. 

Hours. 

Min. 

per  watt. 

1 
2 
3 
4 

191 
27-3 
40-2 

42-8 

7 
7 
8 
8 

20 

25 

5 

40 

443 

663 

1,025 

1,056 

23-2 
24-3 
25-5 

24-7 

00432 
0-0412 
00392 
00405 

Mean... 

...      1      ... 

00410 

Table 

v.— Tests 

made  with  Double  Walls  packed  with  Cotton  Waste. 

Test 
Ko. 

Tempera- 
ture rise, 
deg.  C. 

Length  of  run. 
Hours.  1    Min. 

Steady 
input, 
watts. 

Watts  per 

deg.  C. 

rise. 

Deg.  C. 

rise 
per  watt. 

1 
2 
3 

15-0 
230 
40-7 

7              5 
7       '      40 
7       '      10 

243 
382 

684 

... 

16-2 
16-6 
16-8 

00617 
00602 
00595 

Mean... 

00605 

average  thermal  resistance  was,  therefore,  not  appreciably  increased 
by  inserting  the  baffle  strips  in  the  walls. 

4.  Double  Walls  Packed  with  Cotton  Waste.— ^The  baffle  strips  used 
in  the  preceding  series  of  tests  were  removed,  and  the  hoUow  space 
between  the  two  shells  of  the  oven  was  filled  with  loosely  packed  dry 
cotton  waste.  The  series  of  measurements  shown  in  Table  V.  were 
then  made.  The  effect  of  packing  the  double  walls  with  cotton 
waste  was  to  increase  their  resistance  from  0041  to  00605  thermal 
ohm,  or  by  nearly  50  per  cert. 


FiC.  5. — LoSGITUDIS.VL-SECTIOS   OF    ELECTRIC   OVEN   WITH   CelLCLAH 
W.\LLS. 

5.  Double  Walls  Packed  with  Metallic  Wool. — The  cotton  waste 
packing  u.sed  in  the  preceding  series  was  removed  and  replaced  by 
so-called  "  metallic  wool."  This  is  the  trade  name  of  a  sub.staiu-e 
re.senibling  ordinary  wool  in  appearance,  but  consisting  of  a  mineral 
substance  procured  in  Indiana.  The  material  is  fused  and  then  blown 
out  by  compressed  air.  It  is  non-inflammable,  and  is,  therefore, 
preferable  to  cotton  wool  as  a  packing  for  oven  walls.  The  series  of 
r.'fult:!  given  ii  Table  VI.  wore  then  obtained. 

Table  VI  — Tests  m(tde  tvilh  Double  Walls  packed  with  Metallic  Wix>l. 


1  Tompera- 

Length 

of  run. 

Steady 

Watts  per 

Deg.  C. 

rise. 

input. 

deg.  C. 

No. 

deg.  C. 

Hours. 

Min. 

watts. 

rise. 

I»r  watt. 

1 

12-75 

7 

30 

165-7 

13-0 

00769 

2 

12-6 

8 

0 

103-9 

13-0 

00769 

3 

21-4 

7 

0 

3010 

14-05 

00712 

4 

2.->0 

7 

10 

208-8 

11-95 

00837 

r. 

3 10 

7 

15 

3950 

12-73 

0-0786 

1! 

43-5 

7 

30 

644-0 

12-50 

0-0800 

M.'«n  . 

0-0779 

.\  H(  i-icH  of  tests  maintained  with  an  input  of  170  watts  was  con- 
tinued for  12  liour.i.  The  riHe  of  teniperalure  during  this  run  indi- 
ciitcd  I  hut  till-  thcrniiil  tinieconstnnt  of  the  oven  was  roughly  four 
liiiurrt.  It  it  fvi'lonl  that  the  mctnllic-wool  packli>.g  increased  the 
tliirnml  resistance  of  the  walls  200  per  cent,  above  that  of  a  single 
kIioII.     ,\o  attempts  were  made  to  coinp.'.rc  the  effects  of  metallic" 


wool  with  other  known  heat  insulators,  such  as  floceulent  magnesia, 
nor  have  we  reason  to  suppose  that  the  metallic  wool  is  exceptionally 
advantageous  in  this  respect. 

Table  VII. — Summary  of  Results  from  the  Various  Tests. 


Nature  of  wall. 


1      Watts 

)    input  per 

\  desr.  C.  rise, 

thermal 

mhos. 


Single  shell    

Double  shell  and 
simple  air  space   ... 

Double  shell  and  cel- 
lular air  space   

Double  shell  packed 
with  cotton  waste  . 

Double  shell  packed 
with  metallic  wool. 


39-4 


12-8 


Deg.  C. 
rise  per 
watt  input, 
thermal 
ohms. 


Thermal 

resistance 
ratios. 


0-0254  10 

0-0410  1-62 

00410  1-62        10 

0-0605  2-38         1-47 

00779  3-07         1-9 


Table  \T!I.  summarises  the  results  in  the  various  series.  The 
ovens  provided  with  double  walls  containing  a  simple  air  space 
between  them  showed  about  lid  jier  cent,  more  thermal  resistance 
to  the  escape  of  heat  than  a  single  wall,  after  a  steady  input  for  from 
seven  to  eight  hours.  Inserting  a  few  horizontal  woo  len  strips  into 
the  walls  to  break  up  the  air  space  into  compartments  had  no  appre- 
ciable effect.  Pacldng  the  hollow  walls  with  loose  dry  cotton  waste 
increased  the  double-wall  thermal  resistance  nearly  50  per  cent.,  and 
packing  with  a  loose  floceulent  mineral  substance  nearly  90  per  cent. 


CORRESPONDENCE. 

"  M.IGNETIC  STORM,"'  JUNE  17,  1915. 

TO   THE   EDITOR   OF  THE   ELECTRiriAX. 

Sir  :  The  attached  notes  by  my  chief  testing  inspector  may 
be  oi  some  use  to  you.  If  so,  they  are  entirely  at  yoiu-  service 
fof  anv  sort  of  use. — I  am,  &c., 

Derby,  July  .30.  J.  S.wers. 

Midland  Railway, 

Tck-graph  Superintendent's  OflSce, 
Derby,  July  28,  1915. 
.1.  Savers.  Esq. 

'"  M.\G>ETi('  Sturm,"  .IxrsE  17,  1915. 

Sra  :  On  the  17th  ultimo  telcuiaiili  circuits  were  considerably  affected 
by  "  earth  currents."  The  Midland  Railway  system  enabled  vis  to  make 
observations  over  an  extent  of  count  ly  bounded  by  a  line  joining  London. 
Lincoln.  Hull.  York,  Edinbiu-gh.  Glasictow,  Heysham,  Liver|iool,  Bath  and 
London.  This  report  is  liased  on  replies  to  inquiries  made  to  the  chief 
toli-jxiapliists  at  Carlisle.  Skipton,  Leeds,  Normanton,  Manchester. 
SliclhcUl.  Gloucester,  Nottingham,  Leicester,  and  London,  and  on  facts 
colUcted  by  my.self  at  Derby. 

The  disturbance  was  first  noted  in  our  offices  about  7  a.m..  and  was 
more  or  less  in  evidence  until  about  8  p.m.  Krom  7  a.m.  to  9  a.m.  the 
earth  currents  were  strong  ;  9  a.m.  tci  12  noon,  weak  ;  12  noon  to  1  p.m., 
strong  again ;  1  ]).m.  to  3:40  p.m.,  quiescent :  3:40  |>.m.  to  6  p.m.,  very 
strong  ;  6  p.m.  to  8  p.m.,  weak  and  dying  away.  (The  terms  "  strong  "' 
and  "  weak  "  roughly  imply  that  the  needles  were  deflected  to  the  stop 
pins  and  to  a  position  short  of  the  |)iiis  resjipct  ivoly.  whilst  '  very  strong  " 
means  that  the  dial  could  be  revolved  and  still  followed  by  the  needle.) 

By  measuring  the  strength  of  the  currents  on  the  Derby-Bristol  and 
the  Derby-Bradford  about  8:30  a.ni,  I  wa,s  able  to  calculate  that  tlie 
difference  of  ])otcntiaI  between  Dcibv  and  Bristol  was  17.  and  Ix-lwcen 
Derby  and  Bradford  12  volts,  and  it  h  a.s  noted  that  Bradford  was  positive 
relatively  to  Derby  and  Derby  positive  to  Bristol,  so  that  the  potential  at 
Bradford  was  at  tjie  time  29  volts  above  that  of  Bristol.  This  diffeivnce 
w-as  still  greater  at  one  jieriod  of  the  afternoon.  This  feature  of  a  graded 
fall  (or  rise)  between  distant  points  was  noticed  at  Xornianton  where  the 
potential  proved  to  Ix-  intermediate  between  that  of  Manchester  and  that 
of  tioole.  There  were,  however,  remarkable  chnnges  at  times.  Vor 
instance,  about  5:33  p.m.  Derby  was  noticed  to  tx-  positive  with  resix>ct 
to  Bradford  whilst  remaining  negative  to  Ktation.«  in  Liocstershin-.  At 
5:35  p.m.  the  up  and  down  block  iitstruments  at  Blackwell  (Liekey)  indi- 
cated a  fall  from  Bromsgrovc  llwoui;h  BlackwcU  to  Barnt  Green.  This 
would  suggest  a  continued  fall  in  the  direction  of  Birmingham,  but 
observations  on  the  Birmingham  Bromsgrovc  nee<lle  showed  that  the 
potential  at  Bromsgrovc  wa.s  Imnr  than  that  of  Birmingham.  (No  other 
instance  of  block  circuits  Ix-ing  alTeitcd  ha-s  Ix-cn  reported.) 

This  "  storm  "  fully  confirmed  llii-  opinion  that  w  ires  ero.ssing  the  mag- 
netic nu-ridian  at  a  considerable  angle  are  more  sensitive  to  these  dis- 
turbances than  other  wires.  U-ieester  reports  that  "  circuits  running  in 
a  south-westerly  direction  were  mostly  affected."  and  Nottingham  says 
"  the  principal  circuits  affected  were  thost-  rumiing  west  to  east  (Notting- 
ham to  Lincoln)  "  ;   whilst  it  was  observed  at  IX<rby  that  currents  jwr- 
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sisted  on  the  Birmingham  wires  when  all  others  were  free.  Negative 
evidence  of  the  comparative  immunity  of  wires  parallel  with  the  meridian 
is  afforded  by  the  report  from  St.  Pancras,  whose  long  circuits  run  in  a 
north-westerly  direction,  which  states  that  the  disturbance  was  not 
noticed  during  the  morning,  and  that  during  the  jieriod  of  greatest  inten- 
sitv  (4:25  p.m.  to  6  p.m.)  there  was  no  difficulty  in  regulating  any  circuit 
excepting  the  Derby  quadruplex.  If  it  should  be  questioned  why  the 
Derby-Bradford  circuit,  which  also  trends  southea.st  to  north-west,  was 
affected  more  than  the  London  circuits,  it  may  be  pointed  out  that  it  runs 
via  Leeds,  from  which  point  it  takes  a  south-westerly  bearing. 

A  disturbance  of  this  magnitude  has  not  before  occurred  at  mid- 
summer within  my  recollection.  The  usual  jieriods  for  the  appearance  of 
"earth  currents  "  are  the  siiring  and  the  autumn  seasons.  I  learn  from 
the  scientific  weeklies  that  there  was  an  exceptional  display  of  aurora  on 
the  morning  of  the  17th,  and  a  sun-spot  on  the  20th,  which  one  observer 
reports  as  being  larger  than  any  seen  by  him  for  eight  years. — Yours 
obediently,  G.  Edmondson. 


THE  L.\WS  OF  INDUCTION. 

TO    THE   EDITOR   OF   THE   ELECTRICIAX. 

Sir  :  In  your  issue  of  July  16tli,  p.  559,  you  published  a 
letter  from  Mr.  Carl  Hering  referring  to  a  Paper  of  mine  wliich 
you  were  good  enough  to  print,  in  abstract,  in  vour  columns 
(June  nth,  p.  344). 

Mr.  Hering  states  that  he  has  himself  put  forward  some 
remarks  on  the  same  subject  in  1908.  I  may  be  excused  for 
not  having  known  of  this  very  interesting  Paper,  which,  to  my 
knowledge,  was  not  reproduced  in  the  French  journals.  It 
pleased  me  the  more  to  notice  that  Mr.  Hcring's  cxpei'ment, 
which  retains  all  its  initiatory  value,  differs  notably  from  mine, 
and  that  my  own  communication  is  not,  therefore,  a  useless 
repetition  of  his,  although  his  conclusions  are  similar.  I  am, 
moreover,  not  quite  in  agreement  vdih  Mr.  Hering  in  his  use 
of  the  word  "  conductor  "'  instead  of  "  circuit,"  as  I  will  explain 
later.  My  experiments  had  three  objects  in  view,  of  which,  I 
think,  it  will  be  useful  to  give  a  precise  statement. 

1 .  To  show  the  falsity  of  the  classical  enunciation  of  the 
law  of  induction  as  applied  to  the  variation  of  flux  ;  this  is  the 
point  that  Mr.  Hering  has  also  invcf-tigated  by  a  different 
method. 

2.  To  show  experimentally  (what  has  never  been  done  to  my 
knowledge  up  to  the  present)  that  when  a  circuit  is  movable 
the  E.M.F.  induced  has  its  seat  in  the  part  of  the  conductor 
that  cuts  the  lines  of  force.  This  experimental  demonstration 
adds  something  useful  to  the  purely  theoretical  demon.strations, 
based  on  the  consideration  of  energy,  which  arc  found  to  be  at 
fault  when  it  is  a  case  of  an  open  circuit.  It  contradicts  the 
opinion  often  uttered  by  several  physicists  that  it  is  not 
possible  to  localise  the  .seat  of  the  E.M.F.  induced.* 

3.  To  show  that  the  formulte  given  for  the  E.M.F.  induced 
by  variation  of  current  and  mutual  induction 

e=f/(Li)/*=--L(/i/(/<-f  i  .  dhjdt 
can  be  at  fault  with  the  coils  wound  into  position  by  the 
method  I  have  indicated,  and  that  in  this  case  the  method  by 
which  the  potential  energy  is  stored  is  different  from  the  two 
mechanisms  known  at  the  present  time. 

Items  (2)  and  (3)  above  have  been  dealt  with  in  the  second 
part  of  my  communication.  As  for  the  general  enunciation 
of  the  law  of  induction,  I  have  ju.st  been  n^ferring  to  the 
"  Transactions  "  of  the  Americiin  In.stitute  of  Electrical 
Engineers  in  order  to  obtain  the  enunciation  given  by  Dr. 
Steinmetz. 

This  takes  solely  into  consideration  the  cutting  of  the  flux, 
and  tends  to  reject  Maxwell's  statement  based  on  the  variation 
of  the  total  flux  in  a  circuit.  I  come  to  the  opposite  con- 
clusion—that there  i.i  reason  to  retain,  for  practical  use,  the 

*  Some  interest  might  also  be  attached  to  my  ex|wriment  of  replacing 
the  radial  conductor  which  connects  the  centre  of  rotation  to  the  side  of 
the  turning  coil  by  a  conductor  of  curved  form.  The  same  K.M.K.  is 
found  to  be  induced  a«  with  the  radial  conductor,  and  we  may  conclude 
that  the  E..M.F.  is  in  every  cobc  proportional  to  the  flux  cut.  iiieuHured 
at  each  point  of  the  conductor  by  the  product  of  the  magnetic  induction, 
the  velocity  and  the  projection  of  the  conductor  on  a  [leriM'ndicular  to 
the  plane  formed  l)y  these  two  vectors.  The  experiment,  in  the  form 
in  which  I  made  it.  constitutes,  therefore,  a  perfectly  general  mi'thod  of 
experimentally  demonstrating  the  law  of  induction  in  a  conductor 
moving  relatively  to  a  magnetic  field. 


Statement  based  on  the  variation  of  flux  linking  with  a  complete 
conductor,  as  I  have  indicated. 

In  reality,  in  the  application  carried  out  by  electrical  engi- 
neers, it  is  always  looped  circuits  that  are  met  with,  and  not 
merely  bits  of  conductors  ;  this  is  why  I  purposely  employ 
the  word  "  circuit  "  instead  of  the  word  "  conductor. " 

Furthermore,  it  is  easy  to  extend  the  case  of  unipolar  induc- 
tion to  a  continuous  variation  of  the  surface  embraced  by  a 
circuit,  considering  the  turning  system  as  describing  at  each 
instant  a  small  angle  that  increases  the  said  surface. 

The  consideration  of  open  circuits — that  is  to  say,  those  not 
forming  a  loop — is  only  necessary  in  radio-telegraphy,  and  in 
this  special  branch  it  is  best  to  return  to  the  general  equations 
of  the  electromagnetic  field.  This  is  not  the  question  with 
which  I  wished  to  deal  in  my  Paper. — I  am,  &c., 

Paris,  July  31.  "  A.  Bloxdel. 


TO   THE   EDITOR   OF  THE   ELECTRICIAN. 

Sir  :  Concerning  the  correspondence  of  Mr.  C.  Hering  and 
Mr.  MacCallum  published  in  vour  issues  of  July  16th  and 
30th:— 

(a)  In  the  position  BB  Fig.  1,  one  cannoi  say  with  Mr. 
Hering  that  the  electric  circuit  is  '"  linked  completeh/  "  with  the 
magnetic  circuit,  nor  that  in  the  position  B'B'  it  is  '"  urdinked 
completely  "'  ;  for  in  each  position  does  the  part  of  the  electric 
circuit  between  the  brushes  consist  of  the  whole  of  the  brass 
block  C,  and  not  of  either  of  the  dotted  straight  lines  drawn 
between  B  and  B,  or  B'  and  B'.  Who  could  explain  the  meaning 
of  those  supposed  paths  BB  and  B'B'  ?  Let  us  consider 
Fig.  2.  When  an  extemalh/  produced  P.D.  is  applied  to  the 
brushes  BB  the  field  of  electric  induction  would  shape  itself 
in  the  form  of  the  dotted  lines  shown  in  the  drawing,  these  being 
the  paths  which  the  elementary  electric  currents  wotild  follow. 
Some  of  the  currents  would  pass  to  the  very  end  of  the  B'B' 


Via.  \. 

side  of  the  block.  PIven  in  this  case,  could  one  think  of  a  basis 
on  which  to  combine  these  force  lines  in  a  way  not  to  affect  the 
results  to  be  observed  ? 

My  first  conclusion  is  that  Mr.  Hering  does  not  clearly  link 
and  unlink  an  electric  circuit,  and  that,  in  consequence,  his 
deduction  is  not  proved. 

(h)  The  negative  result  of  Mr.  Hcring's  experiment  was  to 
l)c  foreseen,  and  in  the  same  way  the  experiments  suggested 
by  Mr.  MacCallum  are  useless  (as  far  as  one  might  say  that  an 
exjieriment  is  useless).  In  my  opinion  no  ciurent  will  flow  in  tin? 
galvanometer  circuit  nor  in  any  part  of  the  -brass  block.  For 
if  there  was  a  current  we  should  witness  the  production  of 
Joule  ett'ect  and  mechanical  energy  (if  we  care  to  utili.so  llu^ 
electromagnetic  force  on  the  block).  In  fact,  energy  cannot  bo 
developed,  as  there  is  no  corresponding  power  providing  for  it, 
and  thus  the  elet'tiic  cun-ents  cannot  exist  nor  can  there  be 
any  induced  E.M.F. 

(r)  In  -Mr.  MacCallum's  experiment  of  the  conducting  bar 
moving  through  a  bath  of  mercury,  not  only  can  one  presume 
that  there  will  be  an  E.M.F.  induced,  but  one  can  affirm  that 
it  will  be  80.  Let  u.s  add  that  the  movement  will  not  be 
effected  without  overpowering  the  antagonistic  electromagnetic 
reaction. 

(d)  Let  us  con.sider  another  case.  Fig.  3.  N  is  a  magnetic 
fltix.  Key  B  closed  and  key  C  open.  We  shut  C  and  o})en  \i. 
The  circuit  Qb  has  become  Gc  without  having  been  clectiically 
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inteu'upted.  The  flux  N,  first  vmliiiked,  has  become  linked ; 
Dotwithstanding,  neither  E.M.F.  nor  current  has  been  set  up. 

This  experiment  might  be  supposed  to  show  what  JIi-. 
Hering  was  aiming  at,  i.e.,  "  the  electric  circuit  can  be  linked 
and  imlinked  with  a  magnetic  circuit  \vithout  producing  the 
slightest  induction  of  E.M.F. ,  the  electric  circuit  being  closed 
all  the  time."  But  let  us  note  that  in  these  experiments  there 
is  always  a  special  subtlet}"  which  prevents  them  from  beiug 
neat  and  clear  cases.  In  my  experiment,  for  instance,  what 
can  one  think  of  the  physical  discontinuities  brought  into  the 
electric  circuit  by  the  manipulation  of  the  keys  1 

(e)  In  conclusion,  no  experiment  seems  to  show  convincingly 
how  it  is  possible  to  link  or  unlink  a  properly  determined  electric 
ilir  i|lr  M-Jth  ^  magnetic  ciiruit.  witl'.oiit  eau.sing  the  conductor 


N 


Fig.  2.  Fig.  3. 

of  the  former  to  cut  tlie  induction  lines  of  the  latter.  Whatever 
it  be,  a  common  and  certain  result  of  those  experiments  where 
no  conductor  cuts  the  magnetic  field  is  that  no  E.M.F.  will  be 
induced. 

Therefore,  we  can  safely  say  with  Mr.  Hering,  and  many 
others:  "To  produce  induction,  the  material  of  the  conduc- 
tor itself  must  cut  the  flux." — I  am,  &c., 

A.  F.  Gheysens,  I.C.C,  I.E. 

London,  Aug.  2,  1915.  (Ghent  University). 


WIRELESS  TELEPHONY. 

TO   THE   EDITOR   OF  THE   ELECTRICIAN. 

Sir  :  If  Dr.  De  Fore.st  will  read  my  original  article  in  the 
"Year  Book  of  Wireless  Telegraphy"  for  1915,  from  whicii 
The  Electrk-ian  article  is  extracted,  he  will  find  the  following 
statement  : — , 

'■  Very  little  seems  to  have  been  done  with  the  giid  tube  from 
1907  to  1913,  when  the  introduction  of  the  Lleben  tube  as  a 
definite  magnifier  for  telephone  signals  revived  the  whole 
question.  Dr.  De  Forest  had  in  the  meantime  dropped  his 
British  patents,  possibly  on  account  of  failure  to  recognise 
their  importance." 

If  this  statement  is  not  true,  perhaps  Dr.  De  Forest  will 
correct  me.  If  it  is  true,  why  does  ho  object  to  one  of  the 
foremost  wireless  companies  using  something  cjuitc  open  tn 
them  to  use,  even  aside  from  any  question  of  the  original 
validity  of  these  patcnt.i. 

I  am  referring  only  to  the  British  field,  as  I  am  not  coiuk  ( tid 
with  the  American  Marconi  Company. 

The  ])liotograpli  of  the  "  audion  "  which  he  states  is  in  u.se 
l»y  tlie  American  Marconi  Company  I  know  nothing  about,  but 
it  is  obviously  not  one  of  my  tubes. 

liegiirding  recent  dov(^lopments  vnth  what  Dr.  De  Forest 
calls  the  "  ultra-audion  "  nothing  was  known  to  Mr.  Franklin 
and  myself  of  any  developments  in  America  until  the  bi>ginning 
of  I9M,  and  then  the  results  communicutiul  to  us  by  Mr.  ('.  H. 
Taylor  were  the  results  obtained  by  Mr.  Armstrong,  not  those 
of  Dr.  De  Forest. 

'rill'  imllidfl  u.Hi'd  by  Mr.  Armstrong  was  not  communicatod 
I"  li  .  .1  Mr.  Tiiyloi-  was  only  allowed  to  hear  signals  jjioduced 
'•'  I  '  i  111.  I.I  \  flo.sed-in  receiver.  At  that  time  ^Ir.  l'"rai\klin 
■  "  well  uctiuainted  with  all  the  so-called  "  ultni- 

■>"  Ijotli  for  spark  and  continuous  wave  rocepticii, 

U.S  I  ail  1..J  .,..-cii  ljy  u  reference  to  British  patent  No,  13,030, 


June,  1913,  taken  out  by  Mr.  Franklin,  in  which  the  principle 
of  recei^nng  with  a  circuit  of  almost  zero  damping,  produced 
by  the  reaction  between  the  grid  and  anode  circuits,  is  clearl}^ 
stated,  and  No.  28,413,  December,  1913,  taken  out  by  myself, 
in  which  the  use  of  the  tube  as  self-heterodyne,  magnifier  and 
rectifier  as  one  operation  is  also  clearly  stated. 

If  Dr.  De  Forest  has  any  publication  prt-dating  these  patent 
applications,  desciibing  these  inventions,  or  has  applied  for 
patents  before  us  in  England,  or  in  any  other  coimtry,  with  the 
proper  Convention  application  following  in  England,  I  am 
wUhng  to  admit  the  validity  of  our  patents  will  be  questionable. 

Only  one  further  point  in  Dr.  Dc  Forest's  letter  I  will  notice. 

On  Juno  12,  1914,  an  account  of  Dr.  De  Forest's  wireless 
toleijhouc  with  a  range  of  1  to  3  miles  and  promise  of  greater 
distances  was  described  in  The  Electrician. 

Dr.  Meissner  wi-ote  on  July  31,  1914,  to  The  Electrician 
claiming  to  be  the  inventor  of  the  method  used  by  Dr.  De 
Forest  for  producing  continuous  oscillations. 

Dr.  De  Forest  answered  this  letter  in  The  Electrician, 
-Vugust  28,  1914,  referring  to  his  American  patent  943,969, 
December,  1909,  and  disclaiming  the  use  of  the  "  kick  back  " 
circuit  used  by  Meissner.  In  all  fairness  I  can  see  no  resem- 
blance between  Dr.  De  Forest's  circuits,  all  obviously  of  the 
Duddell  singing  arc  type,  and  Meissner's  reaction  circuit, 
especially  as  the  figure  5  of  Dr.  De  Foro.st's  patent,  which  he 
himself  refers  to  represents  and  is  specifically  stated  to  be  in 
the  text  of  the  patent,  "  A  radiating  system  wherein  a  single 
electrode  is  associated  with  a  filament  within  the  evacuated 
vessel."  Dr.  De  Forest  later  on  in  his  letter  refers  to  the 
"  sine  qua  non,"  a  second  cold  electrode,  after  ViTciting  of  one 
of  his  own  arrangements  w-ithout  it. 

As  I  stated  in  the  article  on  Wireless  Telephony,  I  use  the 
Meissner  principle,  and  I  only  claim  developments  for  obtaining 
stability  at  great  current  amplitudes  and  a  practical  life  for 
the  tubes  and  certain  other  results. 

As  regards  the  novelty  of  my  developments,  Dr.  Louis 
Austen,  wlio  saw  my  apparatus  in  about  June,  1914,  told  me 
that  up  to  that  time  he  knew  of  no  such  results  in  America,  and 
the  comjjlete  a})paratus  that  Dr.  Austen  saw  had  been  con- 
.structed  in  March,  1914,  soon  after  the  tests  I  mention  in  my 
article  as  having  been  carried  out  in  Italy  in  February. 

The  work  leading  >ip  to  these  tests  had  been  going  on  since 
about  June,  1913. 

And  perhaps,  while  questions  of  imitation  are  being  dis- 
cussed, Dr.  De  Forest  will  now  ex})lain  why  he  took  the 
Fleming  valve  and  deliberately  re-named  it  the  "  audion," 
when  in  the  first  place  Dr.  De  Forest's  invention  was  not  the 
tube  itself,  but  the  addition  of  a  few  batteries  and  a  magnet  or 
so  to  Dr.  Fleming's  original  arrangement  (see  De  Forest's 
patents,  Ameiican  824,637  ol  1906,  English  3,380  of  1907. 

The  fact  that  the  name  "  audion  "  was  afterwards  trans- 
ferred to  the  grid  tube  does  not  enter  into  t!io  above  question. — 
I  am,  &c., 

Loudon,  July  29.  H.  J.  Rouxd 


CHARGING  FACILITIES  (?)  FOR  ELECTRIC  VEHICLES. 

The  following  letter  has  been  recently  addressed  by  Mr.  W.  H. 
Allen,  borough  electrical  engineer.  Loughborough,  to  .Mr.  K.  Ayton. 
lioiiorary  secretary.  ICUclrie  V'ehielc  t'oniiuitlce,  and  we  publish  it 
as  being  of  general  iiilcretil  :— 

Dkau  Sm:  Since  taldng  delivery  of  n  2ton  Kdison  bus  ehn8»i.>i 
in  London  tiio  day  following  tlie  l.M.K.A.  Convention  I  have  had 
HOine  illiiniinathig'e.xperiences  with  regard  to  llie  charging  faciliticb 
of  various  sujiplv  dvparluienls.  miuI  1  DiiiiU  this  i.-  a  pt  inl  whuh  the 
Electric  Vehicle' Committee  might  very  well  ilcul  with  in  its  iiub- 
liciition.  f    1      •  1 

1  (hove  the  vehicle  down  from  London  uiyself.  havmg  nuitio 
arrnugemonls  a  week  beforehnntl  with  the  Liiion  C()r()oration  ntnl 
the  Norlhiuupton  Electric  I'owcr  Co.     .Mthough  the  arrangement 
at  Luton  were  crude,  they  wen?  satisfactory,  and  within  live  muiul. 
of  the  time  1  arrived  the  battery  was  on  charge.     I  arrived  at 
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Xorthampton  at  8:10  a.m.  on  Saturday  niornuig.  and  was  promifjed 
that  I  should  be  on  charge  by  9:30  a.m.  As  a  matter  of  fact,  I  had 
to  go  into  the  station  mj'self  behind  switchboards,  boosters,  &c., 
tracing  leads  out,  and  ultimately  got  on  charge  at  12  noon. 

For  the  purpose^  of  assisting  the  Edison  Company  and  the  general 
development  of  "electrics,'"  T  took  tlic  bus  on  a  demonstration  riui 
to  Sutton  Ccldfield  and  Birmingham  last  Saturday,  the  Birmingham 
Edison  representative  having  arranged  with  the  Sutton  Coldfield 
supply  department  and  the  Birmingh;uu  supply  department  for 
charging.  Sutton  Coldfield  is  only  8  miles  from  Birmingham,  but 
aa  a  demonstration  was  required  before  the  Council  I  considered  it 
advisable  to  have  a  boost  up.  I  left  Loughborough  at  6  a.m., 
arriving  at  Sutton  Coldfield  at  10  a.m.,  and  hoped  to  be  boosted  up 
whilst  having  breakfast.  I  went  roimd  to  the  generating  station, 
which  is  in  the  town,  and  was  told  that  I  should  have  to  go  to  a  sub- 
station a  little  way  out.  The  sub-station  proved  to  be  3  miles  away 
from  the  main  station  and  in  the  direction  of  Birmingham.  When 
I  got  there  I  was  invited  to  take  the  vehicle,  weighing  4  tons,  to  the 
hack  of  tl)e  sub-station,  over  some  mimadc  ground,  into  which  the 
wheels  would  no  doubt,  have  simk  up  to  the  chain  cases  and  pf  obabiy 
smashed  them. 

ThLs  I  declined  to  do,  and  as  the  staff  informed  me  that  they  had 
no  suitable  length  cf  cable,  I  withdrew  to  the  nearest  garage  on  the 
main  road  and  left  the  'bus  in  their  care,  as  there  was  not  sufficient 
current  left  in  the  battery  to  take  it  bac'k  to  Sutton  Coldfield  again 
hihI  tlicn  on  to  Birmitigham.  I  got  a  taxi,  went  back  to  the  Royal 
Hotel  at  Sutton  Coldfield  for  breakfast,  and  whilst  there  the  acting 
engineer  for  Sutton  ('(^Idiirlil  found  out  wliere  I  had  gone  and  tele- 
phoned up.  Having  ^n  iMiiinl  for  the  demonstration,  he  apparently 
got  alarmed  at  the  failure,  aad  promised  to  do  anything  if  only  the 
bus  would  go  back  to  the  sub-station.  I  agi'eed,  and  got  back  there 
at  11:15;  but  it  was  not  until  12:45  that  we  actually  got  some 
charging  current  through,  and  then  there  were  no  measurmg  instru- 
ments in  drcuit. 

I  got  awa)'  from  Sutton  Coldfield  at  1:30  p.m..  and  arrived  at  Dale 
End  sub-station.  Birmingham  (adjoining  the  offices),  where  I  had 
Ijeen  informed  all  arrangements  Were  complete.  There  certainly 
was  a  booster  and  a  charging  plug,  though  no  one  had  any  idea  as 
to  how  it  was  connected.  There  wa.s  also  a  pertable  ammeter  and 
voltmeter  ;  the  ammeter  did  not  read  the  whole  of  the  time  there 
was  a  chargmg  current  on,  but  the  voltmeter  read  "sometimes." 
The  conned u)g  up  leads  were  7/14  V.I.R.  cable,  which  had  to  carry 
a  current  of  120  amperes  or  thereabouts,  and  they  smoked  delight- 
fully. If  this  is  the  best  the  chairman  of  the  Eleetrio  Vehicle  Com- 
mittee can  do  with  all  the  resources  at  his  disjiosal,  I  feel  very 
pessimistic  as  to  the  prospect  of  the  develoiimeut  of  the  "  electric  " 
in  this  country. 

Last  Saturday  I  Went  out,  not  as  a  central  station  engineer,  but 
an  an  ilv(  iiii-  vehicle  user  who  required  charging  facilities,  and  for 
\',  liirli  .11  r.iiiL'i'ments  had  previously  been  nuidc.  1  venture  to  think 
I  hat  liail  I  just  Ijeen  an  ordinary  driver,  with  no  knowledge  of  central 
station  work,  I  might  have  still  been  in  Birmingham  waiting  for  my 
veliiele  to  be  charged.  So  far,  beyojid  the  work  you  personally  have 
(lone,  the  Electric  Vehicle  Committee,  as  a  committee,  do  not  ap.pear 
to  have  achieved  very  much.  All  their  energy  seems  to  have  been 
devoted  to  standardising  a  ])lug. 

I  do  seriously  suggest  that  the  wliole  equipment  deserves  to  be 
dealt  with,  such  as  booster  capacities  and  rates,  switeligear  (par- 
ticular! j'  including  battery  auto-switch),  supporting  bracket  for 
cable,  and  also  a  good  printed  card  to  be  sujiplied  to  every  chargmg 
station  to  show  at  what  rate  and  for  what  period  various  makes  and 
sizes  of  batteries  should  be  charged.  It  will  no  doubt  be  withui  your 
knowledge  that  the  Edison  Comjiany  olTer  a  snudl  sejiarate  battery 
for  lighting,  l)Ut  I  dpcided  to  do  away  with  Ihi.s.  and  to  take  lighting 
from  the  main  battery.  Then  the  Edison  Company  otfercd  80-voll 
lamps  across  the  main  terminals  of  the  battery  ;  but  I  do  not  care 
to  us<;  Hueh  slender  filament  lamjis  on  a  commercial  vehicle  ruiuiiiig 
100  miles  a  day,  so  I  put  eight  12-volt  lamps  in  .series  across  the  main 
terminals,  and  took  the  lead  back  from  the  aeries  wire  Ijetwcen  each 

hlwo  consecutive  lamps  to  mi  eight-cell  section  on  the  battery,  so  that 
if  one  lamp  fails  the  wh"le  of  the  Iam])K  do  not  go  out.  and  one  section 
of  the  battery  remains  slightly  unilisehargcd  until  the  lamp  is 
replaced.  The  lamps  used  are  12  volt  10  c.p.  lamps  all  round— 
If.e.,  two  for  hetui  lamps,  five  for  insidi;  ami  one  for  tail. 
'  I  have  di.scovered  what  I  consider  is  a  weak  ])oint  in  the  control. 
There  is  a  Lansden  switch  on  the  dash  havuig  "  olf,"  "  running  "  and 
"  charging  "  jjositions,  and  an  ordinary  controller  lever  immediately 
above  the  steering  wind.  The  opera!  ion  is  that  then;  ate  five  siieeds 
ahead,  for  which  the  lont roller  handle  is  pushed  round  forward, 
and  two  speeds  rever.sc.  for  which  purjiose  the  controller  himdle  an<l 
its  s|)indle  are  raised  virlically  about  h  in.,  and  operates  in  u  reverse 
direction.    This  soundi:  extremely  sijuplc,  but  uiy  experience  and 


observation  shows  that  a  driver  gets  so  much  experience  going  ahead 
and  coming  back  into  the  neutral  position  that  he  does  not  become 
familiar  with  the  reverse,  and  when  on  reverse  he  goes  into  the  first 
position  to  move  a  little  way,  and  then  by  habit,  thinking  he  is  going 
to  stop,  pulls  the  handle  further  towards  him,  which  puts  him  into 
the  second  speed  instead  of  stopping.  I  do  not  think  any  better 
system  will  be  fomid  than  the  double  drum  tramcar  type  of  con- 
troller, and  I  suggest  that  the  Committee  seriously  consider  this 
point. 

Xo  doubt  you  will  think  I  am  very  full  of  complaints,  but  I  do  not 
feel  that  there  is  any  need  to  apologise  if,  when  one  offers  destructive 
criticism,  one  also  makes  suggestions  which  are  the  result  of  ex- 
perience.    I  am,  yours  very  tridy. 

Electricity  Works,  Loughborough,  W.  H.  Ali.ek. 

July  14,  1915. 


LIGHTING  OF  RIFLE  RANGES. 


A  discussion  took  place  recently  at  the  llluniinating  Engineermg 
Society  upon  the  lighting  of  rifle  ranges.  In  an  introductory  Paper 
on  this  subject  Mr.  A.  P.  Trotter  called  attention  to  some  of  the 
difficulties,  most  of  which  are  largely  physiological.  There  is  a 
ditferonce  of  opinion  as  to  whether  the  firing  line  of  a  miniature  range 
should  be  completely  obscured,  or  whe'ther  it  should  be  illuminated. 
If  there  is  no  illumination  there  is  considerable  difficulty  in  seemg  the 
sights  m  normal  fashion.  Yomig  men  probably  do  not  find  much 
difficultj'  m  this  respect  as  they  have  good  power  of  accommodation, 
but  older  men  have  not  so  much  power  m  this  way.  consequently  a 
difficulty  may  arise.  Tt  i';  quite  clear  that  it  is  impossible  to  focus 
the  target  and  :1,.     .    !  '-  ilii'ii--uli  being  that  the 

foresight  may  ]<,•  ami  iln'  iM.ksight  may 

look  smudg}'.      I'.;       '  i' :-  .    ''        . ."    i  luac  w  as  lrf;s  difficidty, 

but  the  foresight  then  appeared  double,  and  the  smallest  motion  of 
the  head  sideways  caused  complicated  images  to  appear.  If  the 
firing  line  is  illuminated  there  is  not  the  same  difficulty  becauae  the 
pupil  is  more  closed.  IThere  is  also  the  question  whether  the  target 
should  be  against  a  black  backgiotmd.  Experiments  by  Mr.  H. 
Brazil  have  given  good  results  when  a  series  of  white  screens  were 
))laced  between  the  fii'ing  line  and  the  target,  the  latter  being  seen 
through  ajiertures  in  the  screens.  The  illumination  of  the  screens 
shoidd  not  be  less  than  5  candle  feet.  Against  such  a  background 
tlie  flat  edge  of  the  back  sight  can  be  seen  and  there  is  sufficient  flux 
of  light  to  cause  the  pupil  of  the  eye  to  contract. 

In  the  discussion  that  ensued  various  opinions  wei'o  expressed. 
Jlr.  A.  Blok  has  found  comfort  in  having  a  browni  card  mount 
for  the  target,  the  light  on  the  target  being  about^doublo  that  of 
the  surroundings.  Thus  with  a  brightness  of  10  ft.  caudles  on  liie 
target  that  of  the  brown  paper  should  be  about  5  f!.  candles.  On 
the  other  hand,  he  thought  that  the  usual  white  target  with  a  black 
bull's  eye  was  best  for  beginners,  though  less  contrast  might  be 
dcsuabic  later  on.  In  his  experience  the  most  comfortable  illum- 
ination was  by  12  ft.  candles  on  the  target.  With  higher  illumination 
a  reddish  coloured  fringe  began  to  assert  itself  along  the  back^iight, 
and  at  .50  ft.  candles  shooting  became  difficult.  iMultiple  iuuigcs 
also  ai)])cared  and  when  the  illumination  increased  to  values  between 
00  ft.  and  100  ft.  candles  the  bull  becuime  visible  through  the  fore- 
sight. Jlr.  Blok  gave  a  number  of  details  of  targets  including 
])articulars  of  adjustable  illumination. 

Mr.  H.  Brazil  thought  tbat  a  dark  background  was  best  for 
orthoptic  sights.  Mr.  Frank  Baihry  ailmitteil  the;  jjhysiological 
ditficultie.s  and  thought  they  might  be  largely  overcome  by  practice. 

Mr.  S.  0.  Coram,  an  instructor  in  nnisketry,  was  strongly  opposed 
to  all  the  light  being  thrown  on  the  targets  because  this  was  against 
ordinary  nu'thods.  Hi:  found  that  nu-n  accusttfmed  to  miniature 
ranges  where  the  firing  line  was  kept  tlark  had  shown  considerablo 
difficulty  in  getting  a  correct  aim  when  tliey  firsit  appeared  on  an 
open  range.  ' 

Mr.  J.  (j.  Clarke  gave  a  ntmiber  of  results  with  different  illumina- 
tions, the  illumination  varying  from  4-5  ft.  to  45  ft.-candles.  The 
best  results  were  oblaiiu'd  with  20  ft.-candles.  In  one  case  ](j-5  ft.- 
eandles  and  in  another  something  between  10ft.  to  20 ft.-candles 
gave  the  greatest  satisfaction. 

Dr.  W.  Etlkvi  referred  to  the  (rouble  caused  by  after  images  when 
no  light,  wa.s  provided  at  the  firing  line.  These  were  eliminated  by 
illumination  at  the  latter  voint.  j\[r.  J.  S.  Dow  thought  that  the 
belter  results  obtained  by  Jlr.  Trotter  in  shooting  at  an  outdoor 
range  was  duo  to  the  snuiller  contrast  between  the  target  and  thn 
baekgrounti,  wliieh  he  (Jlr.  Dow)  found  was  only  8  to  1,  whereas  the 
contrast  in  u  miniature  riuige  might  Ira  1,000  to  1.   , 
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IHE  ORGANISATION  OF  THE  TELEGRAPH  SERVICE. 


It  will  be  remembered  that  a  Committee  was  appointed  in  1914  "  to 
consider  the  organisation  of  the  telegraph  service  "  with  a  view  to  its 
improvement  and  economical  working.  This  committee  was  constituted 
as  follows  : — 

Sir  Archibald  Williamson,  Bart.,  5I.P.  {Chairman) ;  Sir  Henry  Norman, 
M.P.  ;  Col.  A.  M.  J.  OgiK-ie,  C.B.  ;  Sir  William  Plender  and  Sir  Charles 
Stewart-Wilson,  K.C.l.E.  Messrs.  W.  E.  Weston  and  W.  R.  Birchall  arc 
the  Joint  Secretaries. 

Several  matters  have  Ijecn  before  the  Committee  since  its  appointment, 
and  a  report  was  issued  on  Wednesday  (dated  May  6,  1915)  upon  onfc 
sjK'cific  question  submitted  for  its  consideration  and  report.  This 
Specific  Question  was  : — 

■■  Is  it  desirable  to  provide  a  special  class  of  ojierators  for  keyboard 
perforators  or  should  they  be  worked  as  a  part  of  the  miscellaneous  duties 
which  ordinarily  fall  to  telegraphists  ?  " 

Followins;  is  the  greater  jiart  of  the  text  of  the  letter  of  the  Postmaster- 
General  to  the  Chairman  of  the  Committee  when  submitting  the  question: — • 

Although,  unfortunately,  it  has  not  been  possible  to  proceed  with  the  inquiries  of  the 
Committee  on  the  Telegraph  Service  appointed  immediately  before  the  outbreak  of  war, 
there  is  a  pressing  question  of  considerable  importance  which  might  with  great  advantage 
be  considered.  For  some  years  it  has  been  the  practice  to  use  "  keyboard  perforators  " 
similar  in  construction  to  ordinary  typewriters  for  the  preparation  of  the  perforated  slip 
used  for  the  rapid  transmission  of  telegrams  over  Wheatstone  automatic  circuits.  So  long 
as  the  use  of  these  perforators  was  confined  to  this  class  of  apparatus  the  total  amount  of 
work  involved  wsa  too  small  to  require  the  appointment  of  a  special  staff,  and  it  has  been 
the  practice  to  train  the  ordinary  telegraph  staff  in  the  use  of  these  keyboard  perforators 
as  well  as  of  other  instruments. 

Within  the  last  two  years  a  number  of  other  forms  of  high-speed  telegraph  instruments 
have  been  so  perfected  as  to  make  their  use  not  only  possible,  but  also  very  desirable,  in 
dealing  with  telegraph  traffic  between  busy  centres.  For  these  telegraphs  the  use  of 
keyboard  perforators  of  the  typewriter  pattern  is  practically  universal,  and  there  can  be 
no  doubt  that  a  comparatively  large  part  of  the  work  of  transmitting  telegrams  will 
approximate  to  ordinary  typewriting.  The  question,  therefore,  arises  whether  it  is 
desirable  to  provide  a  special  class  of  operators  for  these  keyboard  perforators,  or  whether 
they  should  continue  to  be  worked  as  a  part  of  the  miscellaneous  duties  which  ordinarily 
fall  to  telegraphists. 

Owing  to  the  withdrawal  of  a  large  number  of  telegraphists  for  naval  and  military  duty, 
it  has  been  necessary  to  obtain  a  good  deal  of  temporary  assistance  from  outside  sources, 
and  a  number  of  typists  have  been  engaged  for  working  keyboard  perforators.  The 
experiment  has  been  attended  with  considerable  success,  and  it  is  found  that  good  typists 
can  without  difficulty  and  without  technical  telegraphic  knowledge  readily  learn  to 
manipulate  keyboard  perforators.  The  experiment  has.  however,  been  viewed  with  some 
apprehension  by  the  associations  of  the  telegraph  staff,  as  possibly  affecting  the  future 
prospects  and  status  of  telegraphists,  and  in  considering  future  arrangements  this  aspect 
of  the  question  must  he  taken  into  account. 

The  Committee's  rcjjort  is  as  follows  (in  abstract)  : — 
To  THE  Po.stm.\ster-Gener,\l. 

In  accordance  with  your  request  we  have  sjiecially  met  to  examine  this 
question  and  in  order  to  acquaint  ourselves  with  the  various  considera- 
tions by  which  it  is  affected  we  have  obtained  evidence  from  a  number 
of  witne.s.ses  connected  with  the  Telegraph  Service,  as  well  as  from  those 
concerned  with  the  invention  or  manufacture  of  telegraphic  keyboards. 
(These  witnesses  included,  Ijesides  several  ])rominent  members  of  the 
Post  Office  Telegraph  staff,  Mr,  F,  G,  Creed  and  Mr.  Donald  Murray, 
inventors  and  makers  of  telcgrajih  instruments  in  which  the  use  of  typing 
keyboards  is  involved.  The  written  views  of  Mr.  J.  Gcll  and  of  the 
Western  Electric  Co.  were  also  obtained.) 

Owing  to  the  withdrawal  of  a  considerable  part  of  the  staff  of  male 
telegraphists  for  naval  and  military  ])urposes  it  has  been  necessary  to 
engage  a  nuinlier  of  tcmi)orary  assistants  for  telegraph  work,  and  among 
Xhesc  are  included  about  1,">0  tyi)ists  (all  women),  of  whom  80  are  em- 
ployed in  London,  In  some  cases  the  typists  have  been  taken  direct 
from  tyiKwriting  schools,  but  most  of  t  he  tenn)orary  staff  have  previously 
had  some  experience  of  office  work.  The  wages  jiaid  have  ranged  from 
Vis.  to  258.  a  week.  The  hours  f)f  duty  are  48  a  week,  including  inttTvals 
for  meats.  In  all  cases  the  typists  have  been  given  a  i)reliininary  training 
of  two  or  three  weeks  so  as  to  familiarise  them  with  the  i)refixes,  codes 
and  scrvie^^'  instructions  used  in  the  transmission  of  telegrams  and  also 
to  afford  them  some  practice  in  the  use  of  telegraphic  keyboards  differing 
in  some  details  from  ordinary  typewriters. 

After  this  yireliminary  training  the  typists  can,  a,s  a  rule,  deal  with  about 
50  telegrams  an  hour  and  they  Ix'comc  more  expert  after  two  or  three 
months  of  practical  work,  in  mo.st  cases  from  (55  to  75  telegrams  can 
then  1«  deolt  with  in  an  hour,  and  in  some  instances  even  a  higher  rate  of 
working  has  Iwen  attained.  At  the  same  time  few  errors  appear  to  be 
made  by  the  typists. 

TyiK'writing  is  now  part  of  the  curriculum  in  the  Post  Office  Telegraph 
Schools  and  a  consideraljle  nuniW'r  of  the  ordinary  telegraph  staff  have 
iK'en  trained  in  ty|K'writing.  A  nunit«r  of  keyboard  instruments  arc  in 
UM-  for  the  jireparation  of  jitrforated  slip  in  Uie  Mors<^  code,  and,  as 
telegraphists  are  trained  to  read  |)erforated  slip  of  this  kin<l  as  a  part  of 
their  ordinary  training,  they  are  at  lir«t  ]>p\U:r  able  than  ty|)ists  to  check 
the  cornctness  of  their  work  by  an  occasional  comparison  of  the  messages 
with  the  jM'rforated  slip.  Typists,  however,  .soon  ac(|nire  a  knowleilge 
of  thi^  .Morst^  code,  and  many  of  those  now  employed  have  done  so 
incidentally  in  the  eoursc  of  their  work. 

On  the  outbreak  of  war  a  eonsiderabli-  number  of  commercial  typists 
were  thrown  out  of  emjiloyment  and  iimbably  for  this  reason  it  has  Ix^en 
pOHsible  to  i-ngage  ei.Mipcteiit  typists  for  telegraph  work  at  lower  wages 
than  woultl  have  to  1k'  viven  in  normal  tinii's.  If,  however,  it  wi-re 
dcsiratili-  to  ilo  so,  there  would  apparentiv  Ix-  no  dilliculty  in  obtaining 
in  the  •.|»-n  nmrkcl  trained  frnmli-  tvpists'who,  in  place  of  a  knowle<lge 
of  shr.rthnnd,  might  Ik-  ixik,  i.cI  Ii,  acquire  a  knowledge  of  the  routine 
ol  U'legraph  bu<<iness  other  than  the  nianipnlatioii  <if  the  .Morse  key  and 
teadinjj  hy  soun.l.     For  such  work,  however,  a  scale  of  from  lUs.  to  30s. 


a  week  (with  continuity  of  employment  and  the  other  advantages  of 
Government  service)  would  probably  have  to  bs  paid  judging  by  the 
ordinary  business  rates  of  payment  for  work  demanding  like  skill,  while 
it  is  possible  that  in  time  a  higher  rate  of  pay  would  have  to  be  given. 
It  is,  therefore,  probable  that  any  ultimate  savings  in  wages  by  the 
employment  of  a  class  of  specialised  typists  would  not  be  considerable. 

Evidence  has  been  given  us  that,  as  instruments  of  different  kinds  are 
employed  in  every  large  telegraph  office  and  duties  of  considerable 
variety  have  to  be  performed  by  the  telegraph  staff,  the  elasticity  of 
staff  arrangements  would  be  impaired  by  the  employment  of  a  s]wcialised 
staff  of  operators.  This  would  cause  some  inconvenience  in  the  prac- 
tical management  of  the  telegra|ih  service,  and  the  opinion  has  been 
expressed  on  Iwhalf  of  the  telegraph  staff  that  the  conditions  of  their 
employment  might  !«■  injuriously  affected  At  the  present  time  the 
ordinary  telegraph  staff  imdergo  a  iindiminarj-  period  of  training  occupy- 
ing many  months  before  they  are  capable  of  taking  any  share  in  practical 
work.  They  are  taught  the  rules  of  the  telegraph  service,  the  routing 
or  circulation  of  telegrams,  the  use  of  the  Morse  key,  the  reading  by 
sound  of  messages  sent  in  the  Morse  code,  the  preparation  of  perforated 
slip  in  Morse  characters  for  transmission  by  Wheatstone  automatic 
instruments  and  the  transcription  for  delivery  to  the  public  of  messages 
received  in  the  printed  Morse  code.  Telegrapli  learners  iti  the  large  offices 
are  now  also  being  trained  in  typewriting.  In  each  branch  of  work  a 
certain  proficiency  is  required  Ijefore  the  operators  leave  the  schools, 
and  this  proficiency  is  quickly  and  considerably  increased  by  practical 
work  in  telegraph  offices  where  telegraphists  gradually  pass  from  light  to 
heavy  duties.  It  ha.s  been  stati'd  both  by  supervising  officers  and  by  the 
representatives  of  the  staff,  that  the  change  of  duties  rendered  possible 
by  this  variety  of  training  is  advantageous  to  the  serviceandto  the  staff. 
There  is  no  doubt,  also,  that  the  telegraphists  view  with  grave  concernthe 
possibility  of  the  employment  on  teUgraph  work  of  operators  with  limited 
qualifications  and  with  a  lower  rate  of  pay  as  likely  to  react  unfavour- 
ably on  the  status  of  their  class.  Other  difiieult  staff  problems  might 
also  arise  from  the  existence  of  different  classes  doing  telegraph  work  side 
by  side.  For  instance,  it  might  seem  anomalous  that  the  busiest  wires 
v.orked  by  machine  telegraphs  should  be  staffed  by  a  class  of  operators 
receiving  a  lower  scale  of  pay  than  the  telegraphists  working  wires  carry- 
ing a  smaller  volume  of  traffic. 

We  think,  therefore,  that  the  extension  of  the  use  of  machine  tele- 
graphs would  be  facilitated  if  the  wiirking  of  the  keyboards  were  treated 
as  a  normal  part  of  the  duties  of  female  telegraphists.  We  regard  pro- 
Hfirnoy  both  in  speed  and  aeeuracv  as  most  iniportant,  and  high  tests 
sliculd  Iw  iin|M.M  ci  licfore  telegraplusts  arc  put  on  the  establi.shment. 
Kvi.li  lire  lian  lieiii  ;;iven  to  the  elbet  that  the  best  results  are  frequently 
not  obtained  at  iiivsent  from  the  use  of  new  and  costly  instruments. 

After  carefully  considering  the  (piestion  specificall\'  submitted  to  us, 
we  arc  of  oi)inioii  that,  on  the  whole,  while  there  would  be  no  difficulty  in 
arranging  for  a  special  cla.ss  of  typists  to  work  keyboard  telegraph 
instruments  or  in  teaching  them  the  necessary  knowledge  of  telegraph 
rules,  &c.,  the  balance  of  advantage  is  against  the  creation  of  a  special 
class  of  typist-telegraphists  at  the  present  time,  although  we  recognise 
that  the  (progress  of  invention  may,  in  the  future,  alter  the  conditions 
which  have  led  to  our  conclusions. 


PATENT   RECORD. 


SPECIFICATIONS  PUBLISHED. 

The  following  abstract  from  some  of  the  specifications  recently  published  have  oeen 
specially  compiled  by  Messrs.  Mewburn,  Ellis  &  Pkyor,  Chartered  Patent  Agents, 
70  and  72,  Chancery-lane.  London.  W.C. 

Whenever  the  date  applied  for  differs  from  the  date  on  which  the  application  iras  lodged 
at  the  Patent  Office  the  former  is  given  in  brackets  after  the  title. 

1913  Speciucations. 

25.951  Lautenbacher.    Trolley  wires  for  electric  railways  and  the  like.     12.12,12.) 
26.631  H.  Aron  Elektricitatszahlerfabrik  Ces.     Electric  clocks.    (26/2/13.) 
26.899  Hatfield  &  Chamberlain  &  Hookhah  (Ltd.).    Electrolytic  measuring  instru- 
ments. 
26.905  Siemens  Bros.  &  Co.,  Ljiidlaw  &  Gsinsted.    Circuit  arrangements  (or  telephone 
or  other  systems. 

1914  Specifications. 

2.214  CoLDSCHMiDT.    Spark-gap  ^evicef  for  wireles-s  telegraphy.    (27,'1,'13.) 

Comprises  a  taper  plug  carrying  electrodes,  a  socket  carrying  an  equal  number  of 
electrodes  on  its  inner  surface,  and  having  the  same  taper  as  the  plug,  the  two  sets  of 
electrodes  being  arranged  in  staggered  order,  so  that  each  electrode  on  the  plug  is 
partly  overlapped  by  two  on  the  socket,  and  vice  versa.  Means  are  also  provided  for 
moving  the  plug  axially  within  the  socket,  so  as  to  vary  the  Isngth'of  thespsrk-gap. 
2.290  Jakowlew.  Electric  massage  apparatus. 
4.447  JESSEN.     Electric  switches.    (24.2  13.1 

4.664  PoLvpHos  Elektrizitats  Ces.    Production  of  electric  waves  for  wireless  tele- 
graphy, telephony  and  the  like.    (26  2,13.) 
Pr,jjuced  by  means  o!  glow  disch.irro;..  the  gas  pressure  within  the  generator  teinn 
increased  to  such  an  extent  that  with  a  suitable  strength  of  the  working  current  a 
descending  currcnt-ten.^ion  characteristic  can  bcerrDloyed. 
8.800  Siemens  &  Halske  Akt.-Gbs.    Circuit  arrangements  for  telephore  systens. 

(7,413.) 
8,806  C,  A.  ScHARFER  ( Firm  of).    Holders  tor  electric  glow  lamps.    (IS  4  13.) 
9.103  Siemens  &  Halske  Akt.-Ges.    Circuit  .irrangetTionts  for  telephone  systems. 

(Addition  to  22,013,10.) 
9,105  Siemens  Bros.  &  Co.    (Siemens  &  Halske  Akt.-Cos.)    Tolophono  exchanss  Cir- 
cuit.-..   (Addition  to  ll,25M0and  4,698,12.) 
9.278  Marks.    (Sdc.  Calbt  etCie.)    Magneto-electric  machines  for  modical  utc. 
10.171  ScHOLZ.     Carbon  electrodes  for  galvanic  cells. 
11,844  AiLOEMEiNE  Elektricitats-Ces.     Induction  meter  with  throe-armed  drivi.ng 

core.     (17/5,13.     Addition  to  3,912. 14,) 
12,936  BuRDON,     (Siemens  A  Halske  AkI. -Ces,)    Electrical  relay  apparatus, 
13.062  Sterling  Telephone  &  Electric  C.i.  &  Bell.    (Partly  Telephon  Fabrik  Akt- 
(3es.  vorm.  J.  Berliner.)     Electric  signalling  systems,  particularly  for  Ui«  in 
mines. 
15.939  WiisoN  &  Harlow.    Starting  devices  for  electric  motors. 
15,916  Cedes  Electric  Tr/ctioh  (Ltd.)  &  Bjwen.  Junctions  for  overhead  trolley  wlrw. 
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CHARGING  FACILITIES  FOR  ELECTRIC 
VEHICLES. 

Every  new  movement,  no  matter  whether  it  be  mter- 
national,  commercial,  industrial  or  parochial,  is  charac- 
terised by  an  outburst  of  preliminary  enthasiasm  on  the 
part  of  its  sponsors,  an  outburst  which  may  be  compared 
to  the  feverish  acceleration  of  the  7)etrol  engine  of  a  motor  car 
before  the  clutch  is  put  in.  To  carry  thL;  analogy  further, 
any  carelessness  or  undue  anxiety  on  the  part  of  the  driver 
in  applying  the  clutch  will  bring  the  engine  up  with  a  jerk, 
and  the  vehicle  remains  aggravatingly  at  a  standstill.  Of 
course,  there  is  nothing  fundamentally  wrong;  the  initial 
errors  are  corrected,  the  driver  leaniH  his  biLsincss,  and  the 
vehicle  purrs  merrily  along  its  way.  These  preliminary 
annoyances,  however,  stimulate  and  encourage  the  pioneers. 
Such  disturbances  must  be  expected  m  every  movement,  no 
maUcr  what  it  may  be.  The  petrol  vehicle  indastry,  like 
all  other  indiLstries,  has  been  built  up  on  constructive 
critici.'<m,  the  more  ruthlessly  applied  as  the  number  of  car 
users  has  increased,  and  as  there  have  grown  up  organisa- 
tions dependent  on  transport  by  petrol-engine  vehicles. 
Looking  further  at  this  particular  industry,  one  of  the  mo.'it 
inijKirtr.nt  results  of  criticism  and  annoyance  is  the  avail- 
ability of  petrol  on  the  road.  Even  in  wartime  an  abundant 
:.upply  can  be  depended  upon  practically  everywhere  and  at 
all  times.  The  spirit  merchants,  under  pressure  from  the 
organisations  of  motor  vehicle  users,  have  madn  good  their 
arrangements. 

The  electric  batterv  vfliirle  indiL^trv.  in  so  far  a.s  it  relates 


to  the  commercial  and  industrial  world,  is  now  experiencing 
a  process  of  revival,  a  revival  which  has  occasioned  an 
encouraging  measure  of  enthusiasm.  The  Electric  Vehicle 
Committee,  which  has  taken  upon  itself  the  task  of  organis- 
ing this  important  section  of  electrical  industry,  has  been  in 
existence  over  12  months,  and  has  done  much  useful  work. 
In  one  respect,  however,  the  Committee  lays  itself  open  to 
serious  criticism.  Its  quarterly  publication  contains  a  list 
of  electricity  undertakings  which  have  agreed  upon  a 
maximimi  price  for  electrical  energy  for  battery  charging, 
and  which  have  arranged  to  give  facilities  for  chargmg 
whenever  vehicles  pidl  up  at  the  works.  In  another  colimm 
we  publish  a  letter  which  was  recently  addressed  by  Mr. 
W.  H.  Allen,  the  borough  electrical  engineer  of  Lough- 
borough, to  Mr.  Ayton,  honorary  secretary  of  the  Electric 
Vehicle  Committee,  in  which  he  points  out  the  difficulties 
experienced  m  obtaining  a  charge  upon  the  occasions  on 
which  he  took  the  chassis  of  a  battery-'bus  from  London  to 
Loughborough  and  the  complete  'bus  from  Loughborough 
to  Birmingham.  While  the  letter  is  couched  in  somewhat 
severe  terms,  doubtless  as  the  after-effect  of  the  annoyance 
occasioned,  it  does  uidicate  the  existence  of  a  considerable 
measure  of  slackness  in  dealing  with  battery  vehicles  by  the 
power  stations  and  sub-stations  of  various  electricity  under- 
taking.s.  Mr.  Allen's  criticisms  are,  of  course,  well  meant, 
and  will,  no  doubt,  be  taken  in  the  spirit  in  which  they  are 
offered.  We  give  them  publicity  because  we  feel  that 
criticism  of  this  character  will  be  welcomed  and  will  have  a 
stimulating  effect  vpon  the  organisation  of  battery-charging 
facilities  throughout  the  country.  At  the  present  moment 
there  are  not  many  vehicles  on  the  road,  particularly  in  the 
provijices  ;  but,  if  the  movement  is  to  develop,  as  few 
occasions  for  annoyance  as  possible  must  be  given,  par- 
ticularly to  non-electrical  users  of  these  cars. 


Illuminating  Woolworth  Tower.  The  tower  of  Woolworth 
BuildiriL'.  Nrw  ^'iirk,  tlic  liiirlicst  sky  scraper  in  existence,  is  now 
seen  ill  all  its  beauty  ami  iiiiiiuii.-;ity  by  nigiit  as  well  as  by  day. 
An  installation  of  electric  projectors  renders  every  architectural 
detail  visible  from  the  roof  of  the  main  building  to  the  crow's 
nest,  or  lantern,  wliicli  forms  the  sixtieth  story.  For  this 
purpose,  6iKt  lam]).'',  each  of  250  watts,  similar  to  tho.se  used  on 
motor  cars,  are  used.  They  are  of  the  new  gas  filled  type,  and 
while  some  throw  their  rays  upwards  from  the  gables  of  the 
roof  on  to  the  sides  of  the  tower,  others  shine  down  from  the 
tower  top  itself,  these  being  hidden  \>y  an  ingenious  system  of 
screens.  Tlie  siiriiiounting  lant^u'ii  contains  20  large  lamps 
giving  tb^^et  her  '(.'lIKK)  c.]).,  and  by  means  of  diffusing  glass  and 
an  automatic  dimmer,  the  intensity  is  constantly  varied  from  a 
(laz/.lini;  bi'illianee  to  a  deep  red  i;low 
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IMPORTS  AND  EXPORTS  OF  ELECTRICAL 
MANUFACTURES. 

For  lU  wed  July  2fi,  1915,  io  July  31,  1915. 


In  view  of  the  increased  interest  which  is  being  taken  in  the  subject  of 
the  importation  into  and  the  exportation  o£  Electrical  Manufactures 
from  the  United  Kingdom,  we  resume  our  weekly  lists.  (See  also  note 
at  foot  of  Exports.) 

IMPORTS. 

Bristol. — U.S.A.:  Unenumerated.  24  pkgs. 

Folkestone. — France:  Elec.  carbons,  21  pkgs. ;  elec.  meters.  48  pkgs. 

Grimsby. — Denmark-:  Electrodes.  70  pkgs. 

London. — U.S.A.:  Elec.  machinery,  £1.174;  elec.  lamps.  £1.010:  elec.  carbon 
candles,  £3.458 ;  telephone  materials,£70 ;  lamp  parts,  £115;  elec.wire  and  cable,  £2,400  ; 
elec.  bulbs,  278  pkgs. ;  unenumerated,  £1,451 — 494  p.kgs.  Switzerland:  Unenumerated. 
£33.  Holland  :  Elec.  lamps,  £1 ,052.  Sweden  :  Elec.  lamps,  £55.  France  :  Elec.  carbon 
candles, £357 ;  lamp  parts, £60 ;  unenumerated.  £254 — 1  pkg.  Denmark:  Elec.  mochinery. 
£123.  Jtaly:  Elec.  wire.  50  pkgs. ;  elec.  carbons.  6  pkgs. ;  elec.  fan  motors.  22  pkgs. ; 
ee-.  machines.  307  pkgs.;  elec.  machinery.  £2.680:  elec.  carbon  candles.  £38:  elec.wire 
.-ind  cable.  £1.800  :  unenumerated,  £200.  Norway:  Telephone  materials,  £102.  Belgium: 
Telephone  materials,  £129. 

EXPORTS. 

ToAusTRALAsiA.~/4ucWa«d.-  Elec.  wire  and  cablc,£168;  unenumerated, £243.  A/rf- 
towr«ff.-  Wire  and  cable,  £9;  unenumerated,  £4.965.  Sydney:  Elec.  machinery.  £542 : 
unenumerated,  £1.832.  Wellington:  Elec.  machinery.  £534;  telegraph  wire,  £1.544; 
unenumerated.  £1.839.  Brisbane:  Unenumerated,  £81.  Dunedin :  Elec.  machinery, 
£56;  unenumerated,  £86.  £y/(e»on.- Wire  and  cable,  £110  ;  unenumerated.  £29,  Adelaide: 
Unenumerated. £429.  Townsifille:  Elec. machinery, £257.  Chrisichurch :  Unenumerated. 
£57.  /"fz/A .•  Unenumerated ,  £47.  /=rfffian/fe.- Unenumerated,  £171.  Newcaitle:  Elec. 
machinery,  £250.. 

AFRicA.^Durban :  Wire  and  cable,  £653;  elec.  machinery.  £1,844;  unenumerated, 
£632.  Port  Elizabdh :  Unenumerated.  £209.  Cape  Town.- Elec.  machinery.  £210;  un- 
enumerated, £518.  £as/ i.o«ifo»!  .•  Elec.  machinery,  £24 ;  unenumerated,  £40.  Delagoa 
Bay:  Unenumerated,  £22.  Sekondi :  Iron  telegraph  poles,  116  tons.  Napier:  Un- 
enumerated, £693.    Fiji:  Unenumerated,  £25.    Za«z/4ar.- Unenumerated,  £22. 

Egypt. — Alexandria:   Elec.  fans.  £270  ;  unenumerated,  £69. 

Russia. — Archangel:  Unenumerated,  £1,257. 

Holland. — Amsterdam:  Unenumerated.  £127.    Rotterdam:  Wire  and  cable,  £83. 

PosTuo f,L.— Lisbon:  Wire  and  cable,  £3, 187;  unenumerated,  £286. 

1ta'-v.— Genoa :  Unenumerated.  £3.030. 

Greece. — ^/>stfs."  Telegraph  material,  £8.163;  unenumerated.  £33. 

South  and  Central  America. — Buenos  Ayres:  Elec.wire  and  cable.  £1.951  ;  un- 
enumerated, £486.  Batauia:  Unenumerated,  £70.  Anto/agasta:  Unenumerated,  £285. 
Valcariso:  Unenumerated,  £10.    Punta  Arenas:  Unenumerated,  £12. 

Japan. — Yokohama:  Unenumerated,  £375.  Kobe:  Wire  and  cable,  £350;  unenu- 
merated, £10. 

CHm^.— Shanghai :  Unenumerated,  £172.  Honkong:  Elec.  machinery.  £56;  wire  and 
cable,  £45:  unenumerated,  £163. 

India.  Ceylon,  Indo-China  and  Straits  Settlements. — Bombay:  Elec.  machinery, 
£100;  unenumerated.  £2.983.  Calcutta:  Wire  and  cable,  £30 ;  unenumerated,  £l,62o! 
Colombo:  Unenum.erated.  £306.  Madras:  Elec.  machinery.  £155;  unenumerated,  £21. 
Singapore:  Wire  and  cable,  £430  ;  unenumerated.  £792.  Karachi:  Unenumerated,  £107. 
Saigon:  Unenumerated, £29Z  Penang :  Unenumerated, £77.  Sourabaya:  Unenumerated, 
£12.    /"aifan?.- Unenumerated,  £603. 

Cmikdk.— Halifax:  Wire  and  cable,  £17.343  ;  unenumerated.  £82. 

France. — Paris:  Wire  and  cable.  £1 .249 ;  unenumerated.  £421.  Boulogne:  Unenu- 
merated. £92.  Dieppe:  Wire  and  cable,  £18;  uuenumerated,  £193.  Marseilles:  Wire 
and  cable,  £66. 

Malta. — Unenumerated,  £30. 

Gibraltar. — Unenumerated,  £14. 

V.S.k,— New  York:  Elec.  machinery,  £68 ;  unenumerated.  £63. 

FOREIGN  GOODS  (duty  paid  and  free). 

Sydney:  Unenumerated.  £103.  Bombay:  Unenumerated.  £282.  Durban:  Unenu- 
merated, £241.  /"ar/s.- Unenumer.ited,  £70.  /"fr/A.- Unenumerated, £29.  Fort  Elizabeth: 
Unenumerated.  £190.  Shanghai:  Unenumerated,  £56.  Pctrograd  :  Unenumerated,  £51. 
Singapore:  Unenumerated,  £101.    Stockholm:  Unenumerated,  £39. 

Note. — The  large  number  of  items  in  these  official  returns  under  the 
misleading  heading  "  iincnumeraled  "  relate  to  what  is  described  as 
"  electrical  goods  "  and  "  electrical  materials." 


NEW  BOOKS  AND  NEW  EDITIONS. 

rCcpie-  of  the  r.e-ii  books  mentioned  beiow  can  be  obtained  post  fre-  from  The  Elec- 
TRiciA.-,-  Off.ces  on  payment  of  the  prices  indicated  in  parentheses.  Where  an  asterisk  is 
addc:!  ts  the  number  20  days  will  elapse  before  books  are  suoplied.  It  is  only  necessary 
to  specify  the  number  when  sending  remittance.] 

r>40.  "  Klcctrical  Dictionary."  By  P.  E.  Ix)wn.  4s.  Od.  net  (4.s.  lOd.) 
h\\.  "  Telephone  Handbook."  By  D.  P.  .Moreton.  4.s.  (id.  net  (4s.  lOd.) 
r>42.  "  Electric  Railway  Handbook."     By   Uichey  and    Oreenoutrli. 

17b.  fid.  net. 
TAW.  "  (.'riiirliiig  Machinery."     By  .t.  .J.  (luest.     1.5h.  net. 
Ty\\.  "ExiTciiM-a  in  Laboratory  AlatluMnatics."    By  j\.  VV.  Lucv.   ."Ik  (id 

(:1h.  >M\.).  .  j  • 

546.  "  Aero  EngiueH :  Theory  of  the  Jnternnl  Combustion  Engine." 
By  <;.  A.  BurJB.     Sa.  6d.  net  (Ss  9d  ). 

ri4(i,  "  Arilhiiictic  of  Allcmnling  ('iirronts."  By  R.  H.  Crnppor 
2b.  lid.  net  (2s.  nd.). 

547.  "  IJrakc's  Electrical  Dictionary."  By  P.  E.  Lom'O.  4s.  fid  net 
(4».  lOd.). 

WH.  "  Industrial  nml  'Miinufiirturing  Clieniistry."  By  C!,  Murliii. 
Vol.  I.,  (IrKanlc.     2iid  nlitinii.     Six.  net. 

filn.  ■■  Tlu-  D.Hi^.n  of  Urill  .lig«.  •     By  A.  N.  Haddow.     2».  fid.  (2k.  9d.). 

.'"■.'•i".  "  l.ifi- nf  .lohti  Viriiimu  .Jonw."  By  K.  V,  .Jonen,  lOx.  fid.  nrl 
ilo     '1.1  , 

•I  W-l        lime  .Signals,"     :)».  fid.  net  (.Is.  lOd.). 

' '-'        ^' "  ' IV    Unndl«jnk    for   jVaeliine    Shop    nrul    nrau-litiiK' 

l:.>..,„  I.I,  ,  ;     .„,      21k.  net..                                                          ^        ^ 

V!  .M,  .,,„  I'Mwer."     By  VV.  v..  rjiill.y.     Jls.  net. 

,  ■•'  ^M'';";i-.l   Sm..k.v"      l!y    C.    11.    Kult,,,,    (I'.,-!.    Bureau    of 


LEGAL  INTELLIGENCE. 


Hamilton  v.  Marconi's  Wireless  Telegraph  Co.  (Ltd.) 

On  .Saturday  last  Jlr.  Verey.  Ollicial  Referee,  delivered  his  reserved 
juilgmcnt  ill  this  action.     In  reirani  to  plaintiff's  chiiiu  (under  the  agree- 
ment of  May,  iniO)  in  respect  of  the  three  Australian  destroyers,  he  said 
tliat  he  liad  come  to  the  conclusion  that  though  the  order  was  given 
l)efore  the  date  of  the  agreement,  the  sale  must  be  regarded  as  having 
taken  place  at  the  date  of  the  contract,  and  he  found  tliat  the  sales  in 
(jueslion  were  effected  during  the  term  of  plaintiff's  employment  and  that 
he  was,  therefore,  entitled  to  recover  commission  ui)(m  them  to  the 
amount  of  £103.  los.     As  to  the  sale  of  the  four  Held  sots  to  the  Aus- 
tralian (Jovernment,  the  order  was  given  duiijig  what  had  been  termed 
tlie  l)rokeu  period  prior  to  JIay.  Ill  13,  and  for  the  defence  it  had  been 
contended  that  the  jm-y  had  dealt  with  that  claim  in  the  sum  of  £040. 
After  careful  consideration  of  the  arguments  and  the  observations  of  the 
juilge.  lie  came  to  the  conclusion  that  the  jury  had  not  dealt  with  that 
mailer  and  that  he  would  have  Io  take  account  of  what  was  due  to 
plaintiff  in  relation  to  it.     .\s  the  sale  of  tlie  iield  sets  was  effected  bc- 
hveen  .lanuaiy  and  May.  1!)13.  iikiiiitiff  v.as  eiitith'd  to  his  commission 
on  it.     Defendants  said  as  totlie.Xustralian  battleships  that  that  matter 
came  within  the  agreement  with  tlie  Admiralty  and  that  no  royalties 
were  paid,  but  he  came  to  the  conclusion  that  the  payments  to  defendants 
did  not  eome  within  the  agreement  with  the  Admiralty  of  190:!.  and  he 
found  that  plaintiff  was  entitled  to  commission  to  the  amount  of  £157. 10s. 
The  claim  in  relation  to  the  high-power  stations  was  made  under  the 
agreement  of  .July  19,  1912,  whieli  provided  for  commission  on  all  sales 
effected,  and  plaintiff  said  that  com  mission  was  due  to  him  on  a  large  sum 
which  he  said  defendants  woulil  have  received  in  respect  of  stations  at 
Pretoria  and  Singapore  had  they  bei'U  erected.     As  a  matter  of  fact,  no 
stations  had  been  erected,  but  plaintiff  contended  that  defendants  wrong- 
fully repudiated  the  agreement  and  so  prevented  the  rest  of  the  money 
upon  which  plaintiff  would  ha\e  been  entitled  to  commission  had  not  the 
agreement  lieen  repudiated.     The  contract  of  .Ian.  16,  1913.  re((Uired  to 
be  ratified  by  the  House  of  Commons  and  until  that  was  done  plaintiff 
was  not  entitled  to  receive  the  money.     There  was  never  a  contract 
which  enabled  defendants  to  receive  the  money,  even  if  there  had  been  no 
default  on  their  part.     He  found  that  it  had  not  been  proved  that  if 
defendants  had  not  repudiated  llie  contract  the  ratification  by  the  House 
of  Commons  wotdd  have  been  obtained.     It  had  not  been  proved  that 
the  repudiation  was  the  cause  of  the  ratification  not  being  obtained,  and 
he  found  that  plaintiff  had  failetl  to  prove  that  he  was  entitled  to  com- 
mission as  claimed.      As  to  the  claim  for  damages  for  breach  of  contract, 
he  had  to  consider  what  were  the  chances  of  defendants  obtaining  the 
ratification  and  receiving  any  money  and  what  commis'^ion  plaintiff  had 
lost.     He  found  on  consideration  that  jilaintiff  had  not  suffered  any 
damage.     As  to  the  sale  to  tlir  .Amalgamated  Wireless  Australian  Co.. 
plaintiff's  agreement  proviiled  that  if  defendants  should  create  a  company 
to  take  over  the  business  plaintiff  slioviUI  be  offered  the  post  of  managing 
director.     The  arrangement  in  his  (the  Referee's)  opinion  was  that  there 
should  be  an  amalgamation  of  the  Australian  btisiness  so  as  to  avoid 
eomjietition.     That  there  should  be  a  taking  over  of  the  old  business  by 
a  new  company.     The  actual  tran-sfer  was  dated  Nov.  12.  1913,  and  it 
was  provided  that  the  profits  under  the  new  arrangement   sliould  date 
from  Oct..  1912.     In  his  opinion  when  the  co'nsideralion.  which  was  (o 
give  his  services,  ceased,  the  .agreement  to  pay  the  comiuissio'n ceased.   On 
tile  construction  of  the  agreement  lie  found  ])Iaintiff  was  not  entitled  to 
commission  on  sales  effected  after  May  2.  1914,  for  which  period  the  jury 
liad   given   him   damages.     On   the   whole   of   the   evidence   he   founu. 
whether  the  date  of  the  transfer  were  taken  at  1912  or  1913.  that  tin 
transaction  was  not  such  a  .sale  as  was  contemplated  by  the  agreemen; 
and  plaintiff  was  not  entitled  to  any  part  of  the  commission  which  Xv 
claimed.     On  the<niestion  of  the  shipping  contract,  he  decided  that  u  ■ 
commission  was  iiayable  in  resepct  of  the  I'nion  Steamship  Co.  of  JCi\ 
Zealand.     As  to  the  British  India  aii<l  the  Shaw  Saville  Cos.,  the  fpieslii'M 
was.  did  plaintiff  secure  (he  contract  and   after  carefully  studying  tli. 
evidence  he  came  to  the  conclusion  that  plaintiff  had  not  proved  that  In 
secured  those  cimlracts  and  he  was,  therefore,  not  entitled  to  commission 
u]ion  them.     As  to  the  New  Zealand  waisliip.s.  it  had  not   been  proved 
that  defendants  received  any  money  ill  respect  of  them,  and  plainlilT  wa:  . 
therefore,  not  entitled  Io  eomiiii>.-ioii.     The  same  observations  appli<  .1 
Io  the  .Malay  Stales  and  Ihe  Australian  Navies.     The  claim  in  relation  Io 
the   British   India.    KurniH   and   Malay  Slates  stations  depended  upoi: 
whi'ther  plaintiff  was  entitled  to  ciunmission  for  life,  and  a.s  he  was  iiol 
entitled  for  life  he  was  not  entitled  to  eommissinii  in  that  ease.     On  llu- 
whole,  he  found  that  plaintiff  was  enlitled  to  i:4S2.  Ss.  1  Id. and  £4  II.  .V.. 
which  was  more  than  covered   by   Ihe  aniounl    paid   into  Court.      The 
jmlgment  of  the  King's  Helieh  Coin  I    providfd  I  hat  plaintiff  should  iv- 
cover  the  costs  of  the  action,  and  it  wa.s,  llierefoie,  not  fm-  him  to  dciil 
with  that  >]uestion. 

Postmaster-General  v.  Grand  Canal  Co. 

In  Ihe  Clianeeiy  llivisioii  of  Ihe  llisih  Court.  Duhlin.  last  werk  Mr. 
.lusliee  liarlon  delivered  judgnienl  in  this  case  in  whieli  plainlilT  asked 
hir  a  declaration  that  he  was  cnljtied  to  erect  telegraph  lines  on  the 
(oinpaiiy's  premises,  in  pnisuaiiei'  of  an  agreement  of  Aug,  II.  ISTli.  by 
\\\\v\\  pliiinliff  wasenlilh'dlo  ereel  telej^raph  posts  and  hiy  wirefial'ingllie 
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banks  of  the  canal  and  lands  Leld  in  connection  therewith.  The  company 
objected  to  the  works  on  the  gi-ound  that  they  were  intended  fortelephonic 
purposes,  and  that  such  purposes  were  not  contemplated  by  the  agreement . 
Mr.  Justice  B  aktox,  in  the  course  of  his  judgment,  said  that  the 
question  for  decision  was  w  hether  the  words  "  telegraph  "  and  "  tele- 
graphic "  included  teleplioues.  It  was  admitted  by  the  Postmaster- 
General  that  the  popular  meaning  of  '■  telegraph  "'  did  not  include 
"telephone."  and  that  it  would  not  have  Ihat  meaning  in  an  ordinary 
agreement  between  ordinary  Inisincss  men.  The  word  "  telegraph  "  was 
a  word  which  had  a  legal  sense  different  from  its  popular  sense.  In  the 
Telegrajili  Acts,  1863  and  ISCiO,  it  was  defined  in  very  wide  terms.  The 
TelegT-ajili  Act  of  1869  was  the  Act  which  gave  to  the  Postmaster-General 
his  State-  monopoly  in  telegraphs.  It  was  referred  to  in  the  recitals 
contained  in  the  agreement  with  the  Canal  Company  and  it  created  the 
ant  liority  from  which  the  agreemer)t  flowed.  After  referring  to  the  cases 
Edison  )■.  Attorney-General  and  the  Postmaster-General  )•.  the  Great 
Southern  and  Western  Raihvay  Co.,  he  held  that  "telegraph"  in  the 
agreement  included  "  telephone,"  and  he  gave  judgment  for  the  Post- 
master-General. There  was  a  good  reason  for  giving  no  costs ;  there  was 
a  want  of  clarity  in  the  agreement  for  which  both  parties  were  responsible. 


Attwell  V.  West  Ham  Corporation. 

At  Bow  County  Court  last  v.eek  tlie  heariTig  was  ctmcluded  of  this 
action  by  Arthur  E.  Attwell,  an  engineer's  litter,  against  West  Ham 
Corporation  for  damages  for  injuries  caused  by  electric  shock.  The 
evidence  for  ai)plieant  v/as  given  in  The  ELficTRiCTAN  for  July  2  (p.  4S4). 
and  evidence  was  called  by  the  Corporation  to  show  that  the  man's  idea 
that  he  was  ineajiable  of  working  was  imaginary.  It  was  suggested  that 
if  the  man  had  recpi\ed  an  electric  shock  from  high-voltage  current  he 
would  have  been  utterly  incapable  of  standing  up  and  walking  as  he  did. 
It  was  contended  that  all  tliat  happened  to  him  was  that  he  had  got  his 
hand  burned — perhaps  badly — but  that  was  only  because  he  had  failed 
to  put  on  the  gloves  which  were  provided  for  every  workman  ;  thej'  were 
found  in  his  bag  afterwards.  If  he  had  been  badly  "  shocked  "  it  could 
onlj'  have  been  caused  by  his  meddling  with  things  m  the  high-tension 
chamber  which  he  had  no  right  to  touch.  He  had  had  specific  instruc- 
tions as  to  wliat  parts  he  could  handle  and  what  not.  and  if  he  chose  to  go 
outside  his  duties  it  was  at  his  own  risk.  The  man  held  himself  out  as 
one  who  had  electrical  knowledge,  and  he  could  keep  him.self  out  of  all 
trouble  if  he  only  chose  to  take  ordinary  precautions. 

Ultimately  the  jury  gave  a  verdict  for  plaintitT  for  £3.50,  and  judgment 
was  entered  accordinc'lv.  with  costs. 


Winding  'Dp  Petition. — .4petitionbyA.E.&  A.C.Wheeler  (trading 
as  th(!  Acme  Electrical  Mfg.  Co.)  for  the  winding-up  of  the  Adnil  Electric 
Co.  (Ltd.)  v/ill  be  heard  in  the  Royal  Courts  of  -Justice,  London,  W.C.  on 
Oct.  19. 


PARLIAMENTARY  INTELLIGENCE. 


SOUTHAMPTON   CORPORATION  (EXTENSION)  ORDER. 

The  Bill  to  conlirm  (his  Order  reeeiitlv  came  bi-f.MV  a  Select  Com- 
mittee of  (he  House  of  Lords.  It  will  lie  n'-mc-mliered  Ihat  when  the  Hill 
was  before  a  House  of  Commons  Committee  the  local  gas  company  made 
a  determined  but  tnisuceessful  effort  to  get  the  Northumberland  clause 
inserted  [srr.  The  Ei.ectrioi.\n  for  July  9,  p.  .525).  The  gas  company 
continued  its  opposition  before  the  House  of  Lords  Committee,  and  on 
this  occasion  it  was  successful,  but  the  clause  is  only  to  apply  to  the  area 
covered  bv  the  extension. 


Royal  Assent-— On  July  29  the  Royal  Assent  v.as  read  to  the 
followiii'.;  .Acts  of  Pailiament : — 

Expiring  Lav/s  ('(mtinnance.  Price  of  Coal  (Limitation),  Dunfermliiu- 
&  iJistricl  Tramways  (E.xtension)  Order  Confirmation,  Electric  Lighting 
Orders  Confirmation  (Nos.  2.  3,  -t  and  .5).  Stalybridge,  Hyde,  Mossley  & 
Dukinfielil  Tramways  &  Electricity  Board,  l^ondon  Eh-ctric  Railway 
Co.'s  Facilities,  Plymouth  Corporation,  Rhondda  Urban  District  Council 
(Tramways  l>>xtcnsion«,  &c.).  Dewsbury  Cori)oralion,  IvOiidon  County 
Council  (Money),  Lincoln  Corporation,  Special  Acts  (Kxtensiou  ot  Time) . 


BANKRUPTCIES,  LIQUIDATIONS,  &c. 

'11r-  di.M-luu-ge  (,f  Will.  W;dk.r  (lr..<ling  ^■..  JJiU  id  Sinilli  &  Co.), 
dealer  in  electric  lamps,  formerly  of  2  &  :!,  lUd  Lion-uourt,  London, 
E.C.,  hC3  been  granted. 

A  (ir:;t  and  final  dividi-iid  of  20.s.  will  he  payable  on  Auk.  17  r,t 
Genfral-bniklings,  Aldwych,  London,  W.C,  to  cnditofH  of  Coii- 
soiidiitcd  Diesel  lOngine  Mfrs.  (Ltd.) 

A  meeting  1o  receive  ;?n  ji(-eonnt  of  thi-  winding  np  of  the  Spiinidi 
National  (Submarine  Telegniph  Co.  (Lid.)  will  lake  place  on  .Sept.  Hi 
at  lot),  Cannon-Ktreet,  Lojidon,  K.C. 


ELEGTRiCITY  SUPPLY. 

Illlllllllllllllllll 

EXTENSIONS. 

Chesterfield. — On  Wednesday  the  Council  ajiiiroved  a  (iroposal 
to  i-xtcnd  the  electricity  undertaking  at  an  estimated  cost  of  £1.5.200. 

The  Electrical  Energy  Committee  reported  that  they  had  approved  the 
plans  and  estimates  of  the  electrical  engineer  (Mr.  R.  L.  Acland),  and 
they  recommended  that  tenders  be  obtained,  subject  to  satisfactory 
financial  arrangements  being  made,  for  the  enlargement  of  engine-room, 
installation  of  a  2,000-kw.  steam  turbo-alternator,  with  pipework,  con- 
densing and  air-filtering  plant,  switchboard  and  cables,  a  water-cooling 
tank  and  ]npework,  overhead  travelling  crane,  two  superheaters  and  two 
mechanical  stokers  for  the  existing  water-tube  boilers. 

Islington  (London). — Additional  main.s  are  to  be  laid  in  order  to 
meet  the  increased  demand  for  energy  by  factories  engaged  upon  Wi-.r 
\\ork,  at  an  estimated  cost  of  £9,076,  and  application  «ill  he  made  to 
the  L.G.  Board  for  sanction  to  borrow  this  sum. 

Southampton. — The  L.G.B.  i.s  unable  to  sanction  the  proposed 
additional  lor.n  for  the  purchase  of  a  750-kw.  rotary  converter  in  lien 
ot  the  r)(l()-k\v.  converter,  in  respect  of  which  a  loan  was  sanctioned 
in  June,  1014. 

Stoke-on-Trent. — The  Electric  Supply  Committee  have  decided 
to  equip  a  sub-station  at  Messrs.  Kerr,  .Stuart  it  Co.'s  works,  at  an 
estimated  cost  of  £1,085. 

Watford.—Tlie  electrical  engineer  (Mr.  A.  W.  Barham)  Jias  been 
directed  to  obtain  prices  for  switchgear  for  the  Library  sub-station 
and  to  purchase  three  100-kw.  and  three  50-kw.  transfornters,  luulcr 
the  existiiiLi  eon!  r.^l. 

The  L.>;.  I'.M.ini  U,:\-r  sanctioned  tlie  borrowing  of  £1,84!)  for  the 
eleetricil  \  underMking. 

GENERAL 

Glasgow. — At  the  meeting  of  the  Electricity  Committee  last  week 
the  accoimts  for  the  year  ended  May  31  were  approved. 

It  was  decided,  in  view  of  the  serious  increase  in  working  costs,  to  add 
1.5  per  cent,  to  all  accounts,  but  if  in  the  course  of  the  year  the  costs  can 
be  reduced  consumers  will  get  t  lie  benefit.  It  is  estimated  that  the  saving 
to  the  electricity  and  ga-  J>  i.n  i  mm  iits  by  the  provision  regarding  con- 
tracts which  has  been  iiisi  ri.a  n,  i  h.  Price  of  Coal  (Limitation)  Act  will 
amount  to  between  £.50,0tlti  and  tiiU,(MJO. 

Kingston-on-Thames. — Owing  to  the  deficit  on  the  past  year's 
working  of  (lie  electric  supply  undertaking,  the  charges  for  current 
h:!vr  lieeii  ji'j.iin  increased. 

Thr  lHiroie.;li  electrical  engineer  (Mr.  J.  E.  Edgcombe)  reports  that  thl^ 
dcli.it,  afiii-  repayment  of  capital,  amounts  to  £1,29.5,  compared  with 
£720  in  1913-14.  The  year's  working  was  prejudicially  affected  by  the 
war,  principally  by  the  compulsory  shutting  down  of  all  outside  lighting. 

M  the  meeting  of  the  Corporation  last  week.  Aid.  Lynes  said  the 
decrease  in  revenu(^  had  been  almost  entirely  in  shwp  lighting.  One 
solution  of  the  ditticidties  was  that  they  should  sell  the  concern.  They 
coidd,  undoubtedly,  get  olTers  in  normal  times,  but  under  existing  cir- 
cumstances no  company  could  be  started  to  take  it  over.  The  .ailditional 
increased  charges  were  estimated  to  bring  in  another  £2,088.  leaving  an 
estimated  deficit  on  the  current  year  of  £200.  If  all  their  plant  had  been 
diiven  bv  oil  they  could  have  reduced  the  cost  of  fuel  Ijy  £1,759,  the  cost 
of  oil  fuel  being  vmder  \i\.  tier  unit  and  of  coal  over  1  fd. 

Linking-up  Scheme.— Woolwich  Borough  Council  has  decided  to 
r.p])ly  for  the  Board  of  Trade  approval  to  the  jaroposed  linking-up 
aiT.ingement  with  the  South  Metropolitan  El?cfric  Light  &  Power  Co, 

Luton.  — The  Electricity  and  Tramways  Committee  reports  thn' 
I  lie  d.-niand  for  electrical' energy  has  increased  by  over  80  per  cenl. 
in  12  months. 

Last  month  1,119,901  units  were  generated  tor  general  supply  aiul 
25,03.5  units  for  traction,  and  an  ecpiivalent  of  739  8  c.p.  lamps,  8  motors 
of  41'.  ii.f.,  and  of  kw.  in  heating  coni\ected.  nuikiug  a  total  of  1,813 
colisu'meis  with  67.794  lami)s,  1,063  motors  ot  6,212  H.v.  and  1,476}  kw. 
in  heatint'.  There  are  also  applications  for  over  4.186  additiomd  lamps. 
72Sn.i'.  in  motors  and  .504  kw.  in  heating.  This  is  the  first  time  the 
depart  Mtinl  has  generated  1,000,000  units  in  a  month. 

Mytholmroyd.-  The  Urban  Coinicil  have  refused  to  assent  to  th  ■ 
I  i-opH.sid  application  of  the  lOIeclrical  Distribution  of  'i'orkshirr 
(  Lid.)  for  a  provisional  electric  lighting  order  for  the  district. 

Councillor.!.  H.  Ilelliwell  said  that  the  company  was  nothing  more 
than  "a  side  issue  of  the  Yorkshire  Ulectric  Power  Co.,  and  he  was  con- 
vinced that  whatever  that  company  could  4I0  by  way  of  a  provisiomd 
order  that  Council  could  do  ecjunlly  as  well.  If  there  was  any  demand 
for  electricity  ho  was  sure  the  Council  woidd  not  play  a  dog  in  the  manger 
policy." 

Till-  recommendation  not  to  give  conHent  was  then  agreed  to. 

Plymouth.  Ij:M  week  the  elect rieily  a  id  .street  lighting  commilteo 
:i  I  iptril  w  lib  ri'grel  (he  resigniitlon  of  Mr.  J.  W.  Sjiark,  the  engino(  r 
of  I  he  .N<'wport-.streetcle(^tricily  works. 

The  Comuiittee  decided  to  place  on  record  their  a|>preci.ition  of  Mi . 
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Spark's  good  work  and  to  give  him  a  testimonial  under  the  seal  of  the 
Council.  The  Committee  appointed  Mr.  E.  G.  Okell.  engineer  of  the 
Prince  Rock  Works,  borough  electrical  engineer,  at  a  salary  of  £600  a 
year,  rising  by  two  annual  increments  of  £2.5  to  £650.  Mr.  Okell  was 
instructed  to  submit  at  the  next  meeting  a  report  on  the  reorganisation  of 
the  staff  at  the  respective  works  consequent  on  the  resignation  of  Mr. 
Spark. 

Risca. — The  Council  have  decided  to  "pply  for  a  provisional  clec;r;c 
lighting  order. 

Salford. — Applies' ion  is  lo  be  mr^d-?  to  the  L.G.  Board  for sr.nc lion 
t  '>  borrow  £867,  to  cover  ca^it?.l  cxp3nditure  on  the  eleclricity  under- 
taking, in  respect  of  loans  sanctioned  prior  lo  March  12  last,  and  for 
canction  lo  bonow  £850,  being  the  amount  estima'ed  to  be  expended 
in  excess  of  amount  pre\-iously  sanctioned  for  the  Robert  Hall  and 
Piimp-s' rrct  sub-"*  a' ions. 

The  Electricity  Committee  recommends  the  Council  to  waive  the  con- 
dition as  to  completion  of  contract  in  connection  with  the  acceptance  of 
the  offer  of  the  British  Westinghouse  Co.  for  the  supply  of  a  o.OOO.kw. 
turbo-alternator,  in  consideration  of  the  company  agreeing  to  the 
incorporation  in  the  contract  of  clause  31  of  the  model  general  conditions 
of  the  Institution  of  Electrical  Engineers,  and  on  the  further  understand- 
ing that  the  contract  has  been  jjlaced  by  the  War  Office  on  the  same 
footing  as  a  war  contract  and  that  it  will  be  so  treated  as  such  by  the 
contractors. 

TcrquEy. — The  L.G.  Board  have  notified  the  Council  that  they 
rre  prcj;aied  to  cancticn  the  raising  of  loans  of  £1,.577  and  £3,518 
lo  cover  liabilities  actually  incurred,  but  they  propose  to  defer  issuing 
a  consent  crdcr  until  it  has  been  settled  what  other  sums  can  be 
included. 

Wcclwich. — The  Borough  Council  has  appointed  Mr.  J.  H.  Paid, 
B.Sc.,  F.tC,  to  make  an  investigation  of  a  corrosion  that,  is  taking 
place  in  the  new  ccononiiscr  installed  at  Globe-lane  works,  including 
three  months'  periodical  inspection,  until  the  ma'ter  is  remedied,  at 
an  inclusive  fee  of  €52.  10s. 

The  charge  for  steam  generated  from  refuse  for  electricity  purposes  for 
the  year  ended  March  31  last  has  been  fixed  at  £540. 

The  Minister  of  Munitions  is  to  be  asked  to  declare  the  Council's 
generating  stations  munitions  factories  as  it  is  considered  that  the  de- 
pletion of  skilled  and  unskilled  labour  at  the  works  should  be  under 
control  so  that  it  could  not  be  possible  for  any  other  employer  to  take  a 
man  away  without  the  Council's  consent. 

LIGHTING,  POWER  &  HEATING  NOTES. 

Electric  PumFirg  at  £e\vcge  Wcrks.--  Wii.dsor  Kurr.l  Council  ha-.i- 
decided  lo  engage  an  elec.rical  engineer  n  connection  with  the 
jiroposal  to  adopt  ilcciric  pumping  for  the  Sunnitighill  and  Sunning- 
ehle  s  -wa  ;e  .schcm'-. 

Electricity  in  Oil  Wciks. — At  the  recent  m'-cting  of  the  Spic; 
Petroleum  Co.  the  Chairman  (Mr.  J.  Annan  Bryce,  M.P.)  said  that  on 
the  (lcc:ric  jiower  t;tr.tion  they  had  spent  the  large  .'sum  of  £185,999, 
an  inercaoe  cf  about  £1  I7,C00  over  last  year.  As  soon  a;  the  station 
had  been  completed  the  amount  standing  against  that  item  would 
be  included  uik1<  r  tlie  item  capital  cxpeneliture  on  buUdingij,  plant,  &c. 

Infirmary  Lighting, — Fnlham-road  Infirmary  Committee  of  W'est- 
niiru^ter  Guareliaas  has  directed  the  Clerk  to  inquire  upon  what 
terms  the  Chelsea  Electricity  Supply  Cc.  will  supply  current  to  the 
In.stitulion  in  creler  to  ascertain  whether  tliis  would  not  he  chi^aper 
than  generating  clcctricily  at  the  infirmary.  In  the  meantime  the 
r<tdiant  heat  plant  is  to  be  supplied  with  electric  current  from  the 
Supply  Co. 

TRACTION  NOTES. 

Blackpool.  'I'll''  ( 'ijuncil  have  acquire d  an  elec;  rie:i!ly-driyen  w a'<  r 
i.jiriiiklc  r. 

The  veliiule.  wliicb  wa.s  supplied  by  the  Ceneral  \'ehicle  Supply  Cn., 
wa«  publicly  tested  on  the  I'romenade  on  the  2!Hli  ult.  The  >|prlTiklii 
cost  £074,  is  capable  of  cnrrying  loO  gallons  of  waier  and  of  spniym.; 
2  miles  (if  roa'l  in  12  minut<'H. 

Bristol.-  In  the  jvnnual  reporl  of  the  city  engineer  (Mr.  L.  S, 
MeKi-nzic)  it  is  sta'i  d  that,owingto  the  scarcity  of  lior.ses,  two  motor 
rotary-brush  inachinis  had  been  ordered  for  the  highways  depart - 
ntent,  and  the  question  of  the  adoption  of  eleolrie  traction  for  the 
collection  of  house  refu.se  and  for  street  wott^ring  waj  being  con- 
sidered. 

Chester.-  The  Council  huve  decided  lo  purchase  (hrco  elect ri" 
wagons  of  2  Ions  capacity  each  for  the  removal  of  refuse,  the  eo  t 
beinK  met  by  four  annual  payments  of  iiHOO  each.  It  is  cstima  ed 
th:'t  till'  new  nujde  of  Iraelioii  will  effect  a  saving  of  £124  a  year. 

Colwyn  Bay. — It  is  jiroposed  lo  construct  a  new  loop  of  t'.e  Llaii 
dudiiii  fi  Colwyn  Bay  Kleclrio  Railway  from  Afon  Lwyd  lo  tlii' 
Marine  Hotel.  Old  Colwyn.  but  so  far  failure  to  obtain  the  consent  of 
n  jiroiMrty  owner  en  the  pro|K)sed  route  ha.n  I)l6cked  the  sehenio. 


Hull. — In  a  report  by  the  special  committee  on  the  working  antl 
financial  administration  of  trading  departments  it  is  recommended 
that  all  accoimts  shotUd  be  kept  as  far  as  possible  by  the  departments 
responsible  for  the  transactions  dealt  with  as  many  unnecessary  and 
redundant  books  could  be  elispensed  wi'h. 

The  present  sy.stem  of  dual  control  of  the  tramways  department  is 
stated  not  to  be  conducive  to  tlie  best  interests  of  the  undertaking. 
Tliey  recommend  that  the  Tramways  Committee  be  requested  to  prepare 
and  submit  to  the  Council  a  sch?me  for  the  unification  of  control  under  a 
general  manager,  wlio  shall  be  responsiljle  for  the  whole  undertaking,  and 
shall  have  control  over  all  men  engag^-d  in  tramway  work. 

A  lengthy  debate  arose  on  the  committee's  recommendations,  and 
ultimately  they  were  rejected~by  32  vot<?s  to  11. 

Leicester. — The  Electricity  &  Tramways  Committee  estimate  the 
current  year's  expenses  at  £30,000  in  excess  of  last  year's  owing  lo 
increa.'jed generating expenses,warallowances,&c.,  and  propose  certain 
increases  of  fares  on  the  tramways. 

Leyton. — Having  regard  to  the  difficulty  of  obtainmg  supplies  of 
tram-rails,  fish-plates,  steel  tyre>s.  a>des,  &c.,  .".iid  the  rising  prices 
thereof,  the  Tramways  Manager  has  been  authorised  to  purchase  a 
sufficient  quantity  to  bring  the  stock  up  to  the  estimated  require- 
ments for  12  months. 

Southampton. — The  EIee;ricily  Commitlte  is  to  fit  up  the  chassis 
of  til''  fnurtli  ileetrie  vehicle  primr.rily  for  main-laying  work,  and  the 
bor  niiih  <'irilrical  engineer  (ilr.  H.  F.  S.reet)  has  been  directed  to 
obtain  tenders  for  various  types  of  batteries  in  connection  therewith. 

West  Ham. — The  Corporation  has  been  recommendetl  to  agree  to 
the  transfer  of  the  con.rol  of  the  mainlenanco  of  the  tramway  tracks 
from  the  Highways  to  the  Tr.i'nw.->-s  Committee. 

The  tramways  manager  (Mr.  ,1.  S.  D.  Moffet)  reports  that  if  the  work 
is  taken  over  the  principal  staff  that  will  be  required  to  ensure  the  duties 
being  carried  out  in  a  proper  manner  would  consist  of  the  following 
members  :  A  civil  engineering  assistant,  a  surveying  assistant  and 
draughtsman,  a  general  foreman  and  a  foreman  platelayer,  and  the 
approximate  wages  would  amount  to  about  £700  per  annum. 

The  Corporation  is  also  recommended  to  alter  the  title  "  tramways 
manager  "  to  that  of  "  general  manager,"  and  to  fix  the  next  of  the  two 
increments  to  the  manager's  salary  at  the  rate  of  £100  per  annum  instead 
of  £50  as  previously  agreed. 

Wirral. — Notice  ha,?  been  given  of  the  intention  of  Messrs.  Johnson 
&  riiillips  to  apply  for  powers  to  construct  elcoiric  tramways  in 

I  Ills  district. 

Women  Tramcar  Conductors.  —Women  conduciors  are  now 
(uiploycel  on  the  Barrow  and  HuddeTsfie^ld  tramway  systems,  and 
Leicester  and  SouthamiJton  Tramway  Committees  arc  considering 
th-^  question  of  the  employment  of  women. 

TELEGRAPH  AND  TELEPHONE  NOTES. 

Cheap  Cablegrrms.- A  .■y.^tein  of  cheap  cable  sirvices  between 
Eiudpc  :  nd  certain  jxjints  on  the  Pa/ific  Coast  of  North  America  is 
announced  by  the  Commercial  Ceble  Company.  All  ijarticulars  ai 
to  r.itcs,  &c.,  can  bo  ascertained  fiom  the  Comnurcial  Cable  Co.'s 
offices.  63-(i4,  Graoechurch-street,  Lonelon,  E.C. 

Radiotelegraph  Notes.-  It  is  announced  that  a  Commission  is  to 
be  :  jipointcd  by  the  CommonwiNiIlb  (iovernment  to  inquire  into 
C(r!r.in  niatten;  in  dLs])Ute  between  i\lr.  .1.  G.  Balsillie  and  Father 
Shaw.  The  latt(-r  Ls  the  inventor  of  what  is  known  as  the  Shaw 
Radio  System.  The  point  at  issue  appears  to  be  the  allegetl  simil- 
arity between  Mr.  Balsillie's  and  Father  Shaw's  sj-stcms  of  radio 
operation. 


EMPIRE  NOTES. 


Australasia.  -"  TeneUrs,"  Mi'lbomnie  and  Sydney,  says  opporlu- 
nil y  will  lie  taken,  when  the  Local  tiovirnment  and  Greati'r  Sydney 
Hill  is  introduced  during  the  feirtlicoming  session  e)f  the  New  South 
Wales  I'arliament,  to  include  clauses  der.ling  with  the  licensing  of 
wiremen  anel  the  reme)val  of  some  of  the  disabilities  ai  present  exist- 
ing undir  llie  Electric  Lighting  Act.  The  Electrical  As.socialion  of 
.New  South  Wales  has  been  consullrd  by  the  MinLster  of  Public 
Wcrks  on  I  Iw  subjee;. 

Kyncton  (Victoria)  Shire  Council  has  instructed  Mr.  V.  .1.  Crowley, 
eon.sulting  engineer,  to  report  on  a  proposal  for  the  electric  lighting  of 
Trent  Imni. 

I'.luc  Mountain  Shire  Council  has  approved  of  the  draft  bill  to  he  sub- 
mil  lid  to  the  N.S.W.  I'arliament.  empowering  the  Council  to  borrow 
£20.000  for  an  electric  lighting  seheme.  It  is  iiropcwcd  to  eivct  the 
gi'n<Tating  slati<m  at  Wentworth  Kails.  For  stn-et  lighting  purpo.ses 
there  will  Ik'  3tlo  M)  c.p.  and  11  1 10  c.p.  lamps. 
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Sons  of  Gwalia  Gold  Mining  Co.  (W.  Australia)  is  considering  the  ad- 
visability of  installing  an  electrically  driven  pump. 

Walgatc  (N.S.W.)  Council  has  decided  to  submit  the  question  of 
establishing  electricity  supply  works  to  a  plebiscite  of  ratepayers. 

The  '"  Commonwealth  Engineer"  says  East  Frcmantle  (W.  Australia) 
Council  propose  to  borrow  £1.428,  to  which  Frcmantle  municipality  will 
add  £8.571,  for  additions  to  power  house  plant,  boiler,  tramway  exten- 
sion.s,  two  cars,  lighting  extensions,  mains.  &c. 

The  question  of  constructing  electric  tramways  recently  came  before 
Albany  (W.  Australia)  Council,  a  letter  having  been  received  from  Mr. 
H.  Stirling,  who.  in  consideration  for  a  40  years"  concession,  offered  to  lay 
tram  lines  from  the  deep  water  jetty  to  Middleton  Beach.  The  Council 
will  consider  the  question  further. 

A  committee  has  been  appointed  to  inquire  as  to  the  probable  number 
of  electric  lighting  consumers  which  could  be  secured  at  Clare  (S.  Australia). 
Messrs.  Lincolne,  Macdougall  &  Demainc  are  advising  the  committee. 

Mr.  J.  Bonding  recently  wrote  to  Kingaroy  (Queensland)  Shire  Council 
stating  that  he  was  applying  for  an  order-in-eouncil  to  supply  electric 
light  to  the  town.  It  was,  however,  decided  to  defer  consideration  of  the 
matter. 

Bridger  (Ltd.)  has  floated  a  company  to  establish  electricity  works  in 
Mount  Gambier  (S.  Australia),  and  the  municipal  council  has  decided  to 
apply  for'  an  orderin-council  sanctioning  the  work.  The  necessary 
capital  has  been  underwritten. 

North  Sydney  Council  have  decided  to  accept  the  offer  of  the  North 
Shore  Gas  Co.  for  street  lighting  for  five  years  at  £4  per  lamp  per  annum. 
Sydney  City  Council  offereil  to  supply  electric  light  at  £.3.  2s.  6d. 

The  Te  Kuiti  (N.Z.)  electric  supply  plant  (tiO  kw.)  is  to  be  duplicated 
at  acost  of  £4.000. 

A  bulletin  by  Mr.  G.  R.  Knibbs,  Commonwealth  statistician,  on  the 
Australian  railways  and  tramways  at  June  30,  1914,  states  that  electric 
tramways  in  Australia  showed  357J  route-miles  open  for  traffic,  of  which 
145J  miles  were  in  New  South  Wales,  and  (i2  miles  in  \'ictoria.  The 
total  capital  cost  was  £10,544,235,  excluding  the  North  jMelbourne  tram- 
way', and  34J  miles  in  Queensland.  The  mileage  of  tramways  of  every 
description  open  in  the  ('ommonwealth  to  passenger  traffic  was  545,  of 
which  286  were  owned  by  Governments,  110  miles  by  municipalities,  and 
the  remaining  140  by  companies  or  individuals. 

The  electric  tramways  in  the  eastern  and  south-eastern  .suburbs  of 
ilelbourne  were  extended  recently  by  the  opening  of  the  line  from  St. 
Kilda-road  along  Commercial  and  Malvern-roads  clue  east  to  Burke-road 
(about  4  miles)  double  track.  The  Prahran-Malvcrn  Tramway  Trust  has 
now  under  its  control  53  miles  of  lines. 

At  the  new  State  abattoirs,  Homebush  (N.S.W.).  electric  motors  are 
used  to  raise  the  side  and  tilt  the  floor  of  a  pen  after  a  beast  is  slaughtered, 
to  raise  the  carcase  on  to  rails  and  subsequently  to  lift  it  into  a  hanging 
position  ready  for  cutting  into  '"  sides,"  which  are  conveyed  by  electric 
lifts  into  the  chilling  rooms.  Carcases  of  sheep  and  pigs  are  also  taken 
by  electric  conveyors  into  the  chilling  chambers.  Electric  elevators 
convey  part  of  the  edible  products  to  the  cooking  rooms  and  the  offal 
converted  into  fertiliser,  and  the  tallow  and  casings,  which  are  also  by- 
products, are  raised  by  electric  elevators  to  the  railway  platform.  The 
machinery  in  the  laundry,  for  washing  overalls,  towels,  &c.,  is  also  driven 
electrically;  the  ammonia  eompres.sors  are  driven  by  four  2.50-H.r. 
Sandycroft  motors,  and  electric  fans  are  used  in  the  refrigerating  depart- 
ment. 

FOREIGN  NOTES. 

Argentina. — The  "Kevi.  w  of  the  River  1  late  "  say-i  tlie  ('omp'.fi  a 
Alsm:in;i  Tran^atlintica  do  Elcctricidad  recently  applied  to  the 
Municipality  of  Buenos  Ayrcs  for  permission  lo  extent!  i..s  services 
to  .suburban  districts  by  overhead  lines. 

The  Intendencia  has  issued  a  decree,  conceding  the  authority  with  a 
stipulation  that  when  the  consumption  exceeds  a  si>eeified  quantity  over- 
head service  shall  be  replaced  by  underground  cables. 

"  Ija  Nacion  "  states  that  a  contract  is  about  to  be  signed  between  the 
municipal  authorities  of  Lincoln  (Buenos  Ayres)  and  an  important 
German  firm  in  the  Federal  Capital  whereby  the  latter  take  over  the 
lease  of  the  electric  light  and  power  services. 

Budapest.-  The  City  Council,  which  owns  Municipal  Elcciricity 
Works,  has  (hcidi  d  to  acquire  the  undtrlaking  of  the  Budapcstcr 
Allgeineiiic  Kli-ktrizitiits  Gescllsehaft. 

Chicago  River  Disaster. — The  steamer  "  Eastland  "  capsized  and 
nank  in  the  Cluia'.'o  River  on  Salurdaj',  when  about  lo  convey  about 
2,400  of  the  7,000  Western  Elec'.ric  Co.'s  employees  to  a  picnic  at 
Michigan  City,  Indiana. 

Italy. — In  a  report  by  Mr.  H.O.  Dcring  (of  the  BrilLsh  Emta^iy, 
lUime)  on  the  linances  of  Italy  in  1914  it  i.s  sla'.ed  that  owing  to  the 
increase  in  the  number  of  electric,".!  [ilants  establi.shc<l,  both  for 
power  and  lighting,  the  excLse  tax  on  eleelricity  r('a!i.s((l  more  than 
the  estimated  amount.  The  estimate  for  gas  and  eleelricity,  which 
are  not  recorded  separately,  was  £646,000  and  the  return  was 
£709,198  (inere.a>e  £03.198).  " 

Swiss  Railway  Developments. — The  "  Mechanical  Woild  "  states 
that  the  Swi.^s  l<'(d<  riJ  Kiulway  authorities  have  decidtd  on  the  con- 
struction of  a  large  new  hydro-electric  station  at  Mius.saboden,  near 
Brigue,  to  supply  energy  for  t he  trains  operating  through  the  Simplon 
tunnel.  The  .station  will  ri-pla<c  the  temporary  powi-r  •i(:i'iiiii  now 
established  at  the  north  i-nil  of  the  tunnel. 


MISCELLANEOUS  NOTES. 

Competition  with  Germany  and  Austria-Hungary.— List  No.  31 

of  iiiiicles,  the  sources  of  supply  or  markets  of  which  have  been 
inUrftrid  with  by  the  wr,:-,  hao  been  published  by  the  Commercial 
Intelligence  Branch  of  the  Board  of  Trade.  73,  Basinghall-street, 
London,  E.G.  United  Kingdom  manufacturers  and  exporters  of 
British  goods  can  obtain  copies  from  the  Director. 

Directories. — We  are  promised  a  new  Directory  giving  a  classified 
trade  list  of  telephone  subscribers,  and  the  "  Telegraph  and  Telephone 
Journal  "  (which  we  still  receive  "  O.H.M.S."  and  "  With  the  com- 
pliments of  the  Postmaster-General  ")  sets  out  as  boldly  as  it  can 
the  advertising  merits  of  the  new  publication.  We  are  informed  that 
the  one  thing  a  business  man  requires  is  this  particular  classified  list 
of  trades  of  telephone  subscribers.  It  is,  of  course,  true  that  most 
business  people  are  on  the  telephone.  If,  however,  this  should  not 
be  the  case  their  inclusion  m  the  new  Directory,  which  has  the  Post- 
master-General's benediction,  will  be  impossible.  The  great  mistake 
that  is  made  in  the  lengthy  notice  in  the  "  Telegraph  and  Telephone 
Journal  "  commending  this  new  list,  is  that  it  exposes  a  singular 
want  of  knowledge  of  the  United  States  in  the  way  of  directories. 
That  great  country  is,  singular  to  say,  peculiarly  deficient  in  in- 
dustrial direc'.orics.  There  is,  for  instance,  so  far  as  we  know,  no 
real  electrical  trades  directory,  consequently  a  book  giving  a  classified 
trades  list  of  telephone  subscribers  ls  necessary  in  that  country, 
whereas  it  is  not  necessary  in  the  United  Kingdom,  owing  to  the  fact 
that  the  famous  Kelly  and  other  trade  directories  are  available, 
giving  not  only  the  firms  who  are  on  the  telephone  but  all  firms.  It 
will  be  seen  that  the  stern  necessity  for  the  new  book,  in  addition  to 
the  many  excellent  directories  which  are  available  in  the  L^nited 
Kingdom,  is  not  quite  so  pressing  as  the  "  Telegraph  and  Telephone 
Journal "  would  lea.d  its  rc^»dcrs  to  suppose,  and  if  it  were  possible  for 
this  classified  list  to  be  run  as  a  private  enterprise,  it  might  fail  of  its 
purpose.  The  very  excellent  Telephone  Directory  already  available 
is,  we  consider,  indispensable  ;  any  aggravation  of  the  telephone 
uccrs'  troubles  Ls  undcs'riblc.  We  contend  that  the  market  is 
already  well  supplied  with  trade  direc'.orics  the  outcome  of  pioneer 
private  enterprise. 

Distinguished  Conduct  Medal. — Infcrmation  has  been  received  in 
Rugby  that  one  of  the  first  volunteers  to  i  nlist  from  the  B.T.-H. 
Co.  ha;  been  decora' cd  with  a  Distinguished  Conduct  Medal. 

This  medal  was  awarded  to  Private  A.  Hotz,  of  the  1st  East  Surrey 
Regiment,  for  conspicuous  gallantry  on  "  Hill  (iO,"  when  he  ])laced  himself 
in  front  of  a  communication  trench  occupied  by  the  enemy  and,  on  the 
enemy  advancing,  attacked  them  with  hand  grenades  and  dispersed 
tliem.  Before  the  war  Mr.  Hotz  was  employed  in  the  construction 
department  of  the  British  Thomson-Houston  Co..  and  the  members  of 
the  B.T.-H.  staff  are  very  pleased  that  one  of  their  number  has  won  this 
reward  for  gallantry. 

Fire. — On  Sunday  a  fire  broke  out  at  the  works  of  the  Ebbw  Vale 
Steel,  Iron  &  Coal  Co.,  near  Newport,  Mon. 

It  is  stated  that  the  electricity  generating  station  was  completely 
destroyed,  and  that  the  damage  amounts  to  £10,000.  The  inconvenience 
cau.sed  by  the  stoppage  of  the  electricity  supply  will  be  considerable, 
as  the  station  supplied  current  for  power  pur|)Oscs  to  the  whole  of  the 
extensive  stt^el  works,  to  several  other  works  and  shojjs  in  the  district,  and 
for  the  lighting  of  30  miles  of  roads,  &c.  The  cau.sc  of  the  fire  is  not 
stated,  but  at  the  time  of  going  to  jiress  s\ipply  had  not  been  restored, 
and  most  of  the  works  have  been  conipelleil  to  close  down. 

"Halifax,  a  Commercial  and  Industrial  Centre." -Sells  (Ltd.) 
Fleet-street,  Lonelon,  forward  a  copy  e)f  a  book  with  the  above  title, 
issued  imder  the  auspices  of  tlie  Halifax  Chamber  of  Commerce, 
Halifax  Chamber  of  Traele  and  Halifax  Advertising  Club. 

The  price  is  2s.  (id.  The  aim  is  te)  show  the  vast  range  of  work  elono 
in  the  Halifax  district  and  to  attract  to  the  area  those  contemplating 
setting  up  now  works.  It  contains  many  illustratiems  and  eleiscriptions 
of  important  business  ])remisea,  public  buildings,  monuments,  the  muni- 
cipal e'lectricity  supply,  gas  anel  other  unelertakings.  particulars  eif  site's 
vacant  and  available  for  new  works,  a  map  of  the  di.striet,  &e. 

Presentation. On  the  eve  of  eleparture  for  Australia  JMr.  W.  A. 
HdlMiaiis.  a  member  of  the  staff  of  the  Edison  it  Swan  United  Klec- 
trii:  Light  Ce>.,  of  Poniler's  End,  Middk-scx.  for  over  10  years,  was 
prescnieel  by  the  stuff  with  a  diamemd  ring,  a  cabin  trunk  and  a 
pocket  book.  .Mr.  Holmanr.  is  to  be  stationed  in  the  Ediswan  show- 
room at  .Melbouri:e. 

Visit  to  Works.  -.Mr.  F.  Carrodus,  .senior  science'  master  of  King's 
Cejllege'  Schoe)l,  Wimbleelejn,  with  a  parly  e>f  scie'ucer  stueh'nts  visited 
the  e'nginee-ring  anel  "  Royal  Ediswan  "  lamp  manufacturing  sections 
of  the  I'emelir's  Enel  A\e)"rks  of  (he  Eelison  &  Swan  United  Electric 
l.i(.'h(  Co.  em  Thlirselay.  the  291  h  nit. 
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TENDERS    INVITED. 


Incandescent  Electric  Lamps. 

Till-  ('(OIMIssiom:ks  of  H.JI.  W'okks.  &c.,  arc  prepared  to 
receive  tenders  for  the  snp])Iy  of  Incandescent  Electric  Lani])s 
for  one  year  from  Sept.  1  next.  Forms  of  tender,  conditions 
of  contract  and  particiUars  may  be  obtained  from  the  Controller 
of  .SupiJies,  H.M.  Office  of  'AVorks,  .18,  Queen  Anne's-gate, 
^Vestnlinste^,  HAY.  Tendei-s,  addressed  to  the  Secretary. 
Storey's  Gate,  London,  8.AV.,  by  11  a.m.,  Friday,  Aug.  13.  See 
(111  d'hertisement. 
Wiring  and  Fittings. 

Blackpool  Corporation  requu-o  tenders  by  Aug.  13  for 
Wiring  and  Fitting  at  the  Military  Convalescent  Camp,  Squire's 
Gate,  Bristol.  Specification,  &c.,  from  the  Borough  Electrical 
Engineer. 

Gl.'VSGow  Corporation  want  tenders  by  Aug.  12  for  an  Electric 
Lighting  Installation  for  Gavanhill  and  district  public  baths  and 
washhonses.  Specification,  &c.,  from  the  Office  of  Public 
Works,  (54,  Cochrane-street,  Glasgow. 

Tenders  are  required  by  Aug.  12  for  Wiruig  and  Fitting  the 
new  police  court,  P()xt.\rdawe  (Glam.).  Drawings,  &o.,  can 
be  seen  and  specifications  obtained  at  Pontardawe  Police  ('our' 
or  at  County  Hall,  Cardiff. 

Tenders  are  required  by  10a.m.  Aug.  17  for  AVii-ing  Two 
Villas  at  Hull  City  Asvluni.  Specifications,  &c..  from  the  Citv 
Architect,  Guildhall,  Hull. 

Turbo-Alternator,  Dynamo,  Battery,  Wiring,  &c. 

Bristol  Cnrpoiation  l-:i( clriial  Committee  invite  tenders  for 
a  (i.dlKI  kw.  Tluvc.pliase  Sl.eam  Turbo-alternator,  with 
Condensing  Plant.  Specifications  and  forms  of  tender  from 
the  chief  engineer  and  general  manager,  Mr.  H.  Faraday  Proctor, 
to  whom   tenders   by  noon   Monday,   Aug.   23. 

Eakby  Urban  Council  require  tenders  by  noon  Aug.  16  for 
supply  of  a  Draamo,  Battery,  Wiring,  &c.,  at  their  sewage  dLs- 
jiosal  works.  Specifications,  &c.,  from  the  Engineer,  annicil 
Otiicis,  Earby. 

Telephone  and  Telegraph  Material,  Wire,  Instruments,  &c. 

The  Deputy  Postmaster-General.  Perth  (W.  Australia), 
requires  tenders  by  Aug.  25  for  supply  of  c.b.  Telephones— to 
specifications  431  and  409  (320)  ;  and  by  Sept.  29  for  Telephone 
Swifchbo;irds  and  Parts  (schedule  470').  Specifications,  from 
the  Comiuonwealth  Offices,  72.  Victoria-street,  London,  S.W. 

Tenders  are  required  by  Aug.  2.5,  for  the  supply  of  Sal- 
ammoniac  (Specification  305).  and  Steel  Galvanised  Wire 
(Specification  414).  and  by  2  p.m.  Sept.  1  for  Condensers. 
Resistance  Testing  Sets.  Relays,  for  the  Australlan  Common- 
wealth Postmaater-General's  Dept.  Tender  forms.  &c.,  from 
the  Commonwealth  Offices.  72.  Victoria-street.  London.  S.W. 

The  Deputy  Postmaster-General.  Adelaide  (South  Australia) 
will  receive  tenders  until  2  p.m.  Aug.  18  for  Batterv  Materii>.l 
(schedule  .-iSJland  .Alagnefo  and  Trembling  Bells  (.schedule  380) 
for  the  AtrsTRM.iA.v  Common  WKAT.TH  Postmaster-Generals  De])l. 

Nicw  Zkaland  I'rnLK'  Skrvkr  Stores  Tender  Board. 
Wellington,  X.Z.,  require  fenders  by  4  p.m.  Aug.  11  for  I.-IOO 
nd  and  2,000  while  three-conductor  Cords  and  3  tons  Bichro- 
mate of  Potash.  Particulars  from  the  Post  and  Telecraph 
Dept.,  Wriliimlon,  Chrislchurch,  Auckland  and  Dimedin. 

The  Deputy  Post fiiaster-GeiKial,  Melbourne,  invito  tenders 
until  3p.rn.  .\iifr.  \^  for  Electric  Lamps,  Caps  .and  Sockets 
(selirdiil,.  1214)  and  Telephone  Instrument  )iarts  (.schedule  1222), 
until  3  p.m.  Aug.  24  for  Tel.plioiie  Instiuments  (schedule  1218). 
iind  until  3  p.m.  Aug.  31  for  Switchboard  jiarts  (schedule'  1230) 
ff«r  the  Air.sTHALiA.N  (VjMM.iNWKALTir  I'ostmaster-Gciurars 
Dqit.  Specifications,  from  the  Deputy  I'o.sl  master-General. 

Tlie  l>epiity  Post  mast  ert  Jcneial.  I'crlJi  (U.  Australia),  invite 
'',''''"'■'!  ""•''  •'  I'"'-  Auk-  2r.  for  320  c.b.  Telephones  (.schedule 
402  W.A.),  for  the  Auslraliiin  Commonwealth  Postmaster- 
f.eneralM  Dept.  Speeificulions,  &e.,  from  the  Dei.iitv  Post- 
masler-C.iieral. 
Tramway  Materials, 

-(m'"'*pI".''""'"""  ""•"'I"''''  ''"'I'r-s  l)V  10  a.m.  Auk.  12  for 
"I'lv;  v"  "v  ■  ^"'  ■'  '■''■"'""■">•  '^"'K  l'>0  Tiebars  aixl  2(1  paii-s 
\l,r"   It'         '''"''I'luttH.     Forum   of   tender.    &c..   fi..m    the 


Motor  Generators,  &c. 

Tenders  are  invited  for  the  supply  and  delivery  in  Melbofrne 
of  one  1,000-lvW.  direct-current  Generator  with' Field  Regulator 
and  accessories,  one  Liquid  Starter  with  accessories,  &,c. 
Tender  forms,  &c.,  from  the  agents  for  City  Council  (Messrs. 
McIlwTaith,  McEachai-n  &  Co.  Ppty.,  Ltd."),  Billiter-square- 
bldgs.,  London,  E.G.  Tenders  to  Chairman  of  Electric  Sujiply 
Committee,  Town  Hall,  Melbourne,  by  10  a.m.  Aug.  11. 

Motors,  Pump  and  Motor. 

Sydxey  (X.S.W.)  Council  require  tenders  by  Sept.  13  for 
supply  of  a.c.  and  d.c.  Motors  during  two  years  (contract  382). 
Specification  from  the  City  Electrical  Engineer.    - 

The  Jletropolitan  Board  of  Water  Supply,  &c.,  Sydney 
(X.S.W.),  want  tenders  by2  p.m.  Sept.  6  for  Centrifugal  Pump 
and  Electric  Motor  for  Richmond  pumping  station.  Sjiecifica- 
tion,  &c.,  from  .341,  Pitt-street,  Sydney. 

Electric  Light  Wire,  &c. 

The  Victorian  Railway  Commissioners  require  tenders  by 
11  a.m.  Aug.  11  for  supply  of  100  tons  c.i.  Scrap  (contract. 
Xo  28.924),  20  miles  y.r.  Electric  Light  Wire  (.\'o.  28.925),  and 
270  lengths  of  Seamless  Copper  Tubes  (Xo.  28,93t)).  Specifica- 
tioiLs  from  the  Commissioners,  Spencer-street,  Melbourne. 

Traction  Lamps,  &c. 

•loHANNESBlRG  Council  require  tenders  by  noon  Aug.  25  for 
8,000  Drawn-wire  Spiral  Filament  Traction  Lamps  ;  and  spare 
parts  for  tramcars.     Specifications,   &c.,  from  the  Municipal 

t)ffi('os.  .Toh.nnnesburcr. 
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=  TENDERS  RECEIVED  AND  ACCEPTED,  p 


Saliord. — The  Electricity  Committee  have  acci'ptcd  the  following 
tenders  : — 

Bertram  Thomas,  switchgoar  for  rotary  converter.  £292  ;  Alton  &  Co., 
piping,  &c.,  for  5,000  kw.  turbo-alternator,  mild  steel  pipes  and  sepa- 
rator. £137,  c.i.  pipes.  £142.  10s. 

W.  T.  Clover  &  Co.  have  secured  the  order  for  12  mouths'  supply  of 
unarmoiircd  cable  ;  L.  Andrews  cS:  Co.  for  copper  si lip.  black  adhesive 
tai)e.  mica  sheets  and  rublicr  gloves  ;  Diissek  Hitnincii  Co.,  joint  ho\ 
compound;  G.  Hattersley  &  Sons,  white  tape:  Xi^rtli  Hritish  RuIiImm- 
Co..  rubber  overshoes  and  caps  for  cable  :  W.  T.  Henley's  Telegrapli 
Works  Co..  rubber  strip  ;  General  Electric  Co..  copjier  fuse  wire  ;  Doulton 
&  Co..  stoneware  conduits.  £100  :  British  Insulated  &  Helsby  Gables, 
m.d.  indicators;  Le  Carbone  (Ltd.).  motor  carbon  brushes;  Seager  & 
Hall,  files  ;  David  Walton  &  Co..  meter  boards  and  blocks ;  C.  Angus  & 
Co..  asbestos  millboard,  &c.  :   Vacuuin  Oil  Co..  cylinder  oil. 

SrNDKRLAND. — The  following  tenders  have  been  accepted  for 
electrical  supplies  : — 

British  Insulated  Ji:  Helsby  Cables,  house  service  boxes,  box  eompouinl  ; 
Dussek  Bitumen  Co.,  box  com|)ound  :  Steel  &•  Co.,  cable  ducts  ;  Briti^li 
Wostinghouso  Co..  instruments  ami  s«  itchgear  for  booster  panel ;  Brit  i^ll 
Thomson -Houston  Co.,  reactance  coils  itor  traction  motor-generator  : 
British  Insulated  &  Helsby  Cables  and  (Jalleiider's  Cable  &  Construction 
Co.,  cable  ;  T.  Boltou  &•  Sons,  copper  strip. 

WuOLWUH.  -Tlie  following  tenders  have  bieii  accepted  :  - 

Babcock  &  Wilcox  (Ltd.). coal  niui  asli-baiidliuj;  plant. coal  chutes  and 
nick  valves,  £l.lt5.  and  3  ill.  weldliss  steel  pipinj;  ami  Ix'llds.  flit  ; 
Newton.  Chambers  &.  ('o.,  c.i.  piping.  £23:  Redpatli.  Brown  &  Co.,  stcil 
work  for  second  chimney  shaft  at  (ilobc-laiie  station,  £38  ;  Willnus  & 
Robinson,  set  of  re-aclioii  ami  imimlse  binding  for  turliini's.  £91.  lOs. 

Worcester.  The  Council  have  accepted  the  tender  of  Hritb's  ' 
HnginccriligCo.  for  the  supply  and  en>cliiui  at  llyltoii  road  elect  ricily  ,• 
works  of  two  EritliRiley  stokers  iil  C775,  and  with  Kdisoii  Aiiumu-  J 
latom  (Ltd.)  for  a  3-ton  electrically  driven  lorry,  witb  tipping  body  : 
and  driver's  cab,  at  £941. 

School  LmirriNtJ. —  I'ortsmouth  Edueatiiui  Cominillee  received 
four  tenders  for  wiring  Wiiiiboinne-road  Council  Si-hool.  and  the 
lowest,  that  of  Barnes  (Llil.)  (at  £35(>.  10s.),  was  accepted.  The 
highest  tender  was  £395.  lOs. 

\\'1LLKSDI!N.— The  tender  of  Messrs.  \rM;ibl<s  has  been  accepted 
by  I  he  Council  to  provkle  telephonic  coiiimunicatiou  between  various 
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departments  of  the  mmiicipal  offices  and  the  temporary  offices 
recently  erected. 

WoLVERHAMPTON.^ — The  Corporation  have  accejited  the  tender  of 
Dick,  Kerr  &  Co.  for  the  supply  of  12  motor  equipments  for  the 
tramways  department. 

Bkextford. — The  Guardians  have  accepted  the  tender  of  Harri- 
son &  Gubbins  for  wiring  the  Dundee,  Grosvenor  and  Percy  Houses 
at  £48. 

Meethyr  Tydvil. — The  Council  have  placed  an  order  with 
W.  Lucy  &•  Co.  for  the  supply  of  90  electric  lamp  brackets  at  i7s.  6d. 
each. 

Ashton-under-Lyne. — The  tender  of  the  Lancashire  Electrical 
Engineering  Co.  has  been  accepted  for  .substituting  half-watt  lamps 
for  the  remaining  arc  lamps  in  the  market. 

OswALDTWiSTLE. — The  Council  have  placed  a  contract  with  W- 
Kothwell  &  Sous  for  repairs  of  the  fire  brigade's  electric  bells. 

Sydney  (X.S.W.) — Tho  Electric  Light  Committee  recommend  the 
t.'ouucil  to  accejjt  the  following  tendcK  for  the  supply  of  switchgear 
for  a.c.  sub-stations  : — 

Standard  Waygood  Hercules  (Ltd.),  extensions  to  AVestinghousc 
switchgear ;  Noyes  Bros.,  extensions  to  Ferranti  switchgear ;  Aus- 
traliani  General  Electric  Co.,  extensions  to  B.T.-H.  switchgear ;  N. 
Guthridge,  18  5,000-volt  feeder  panels,  £2,520.  and  30  .5,000-volt  trans- 
former panels,  £3,438  ;  British  General  Electric  Co.,  22  41.5- volt  trans- 
former panels,  £46.  7s.,  28  415-volt  distributor  panels,  £45.  IDs.,  and 
eight  415-volt  summation  panels,  £71.  18s.;  Australian  General  Elec 
trio  Co.,  low-tension  feeders  panels,  £248. 


DiMBooLA  (Victoria). — The  following  tenders  have  been  accepted 
in  connection  with  the  electric  lighting  scheme  : — 

R.  Hornsby  &  Sous,  52-H.p.  gas  engine,  suction  gas  plant,  &o.,  £958.  Is.  ; 
Edison  &  Swan  United  Electric  Light  Co.,  generator,  booster,  spares, 
fuses.  &c.,  £362.  7s.  4d.,  and  switchboard,  erection  of  power-house  equip- 
ment, £247.  2s.  3d. ;  W.  G.  Watson  &  Co.,  aluminium  caMes.  £271.  14s., 
and  Reason  meters  ;  W.  McLean  &  Co.,  insulators  and  street  brackets, 
£67.  8s.  4d.  ;  T.  K.  Steanes,  D.P.  battery,  £716.  17s. ;  N.  W.  Clements, 
supply  and  erection  of  poles  and  outside  equipment,  £350.  10s. 

Wynyard  (Tasmania). — The  following  tenders  have  been  accepted 
by  Mr.  V.  .J.  Crowley  in  connection  with  tho  electric  lighting  scheme  : 

R.  Hornsby  &  Sons,  suction  gas  jilant,  £1,068.  15s. ;  Sutherland  & 
Ashman,  power-house  plant,  £1,940.  3s.  9d.,  and  line  erection  work, 
£355  ;  British  Insulated  &  Helsby  Cables,  h.d.  copper  cables,  £453.  8s.  ; 
W.  T.  Henley's  Telegraph  Works  Co.,  insulated  rubber  cable,  £33.  I6s.  Od.; 
Grant  &  Vincent,  meters,  Australian  insulators  and  fuses,  £263.  6s. 

CooNAMBLE  (X.S.W.) — The  follo^iing  lenders  have  been  accepted 
in  connection  with  the  electric  lighting  scheui"^  for  Coonamble  : — 

Falkiner  Electric  Co..  Dudbridge  gas  engine  ;  Electric  Construction 
Co.,  50  kw.  generator  ;  Siemens  Bros.  Dynamo  Works,  booster  ;  Tudm- 
Accumulator  Co.,  435  ampere-hour  storage  battery;  Amalgamated  (_!a,s 
Producers  (Ltd.),  Cambridge  gas  producer. 

BuEXo.s  Ayres. — The  tender  of  the  Gamewell  Fire  Alarm  Teh.'- 
graph  Co.  has  been  accepted  for  supply  of  200  fire-alarm  stations  and 
central  apparatus  to  the  police  department  at  879,409  m./n.  (about 
£6,900).  The  company  will  provide  an  expert  to  supervise  the 
installation  work  at  a  monthlj-  salary  of  S-50  gold.  Siemens, 
Sehuckcrt  (Ltd.)  also  tendered. 


FINANCIAL    MATTERS. 


MUNICIPAL  ACCOUNTS. 


Bedford. — The  accounts  of  the  electricity  department  for  the  year 
iruh  d  March  31  show  total  cajutal  expenditure  £155,049  (increase 
tl  1 ,376),  of  which  £75,493  is  outs:anding. 

Revenue  was  £28,076,  and  working  and  general  expenses  were  £14,851, 
leaving  gross  profit  £13,225.  Interest  required  £2,800,  and  instalments 
of  principal  £6,814  and  the  amount  transferred  to  reserve  was  £1,610  and 
to  aid  of  rates  £2,000.  Units  generated  were  3,831,340  and  sold  3,065,682. 
Total  maximum  supply  demanded  was  1,800  kw. 

Bexhill. — Tht  electricity  department's  accounts  for  the  year  to 
March  31  show  gross  capital  expenditure  £80,962  (increase  £3,371), 
of  which  £20.963  has  been  re])aid. 

Revenue  was  £13.017  (compared  with  £13,366  in  previous  year),  work- 
ins  costs  were  £6,799  (£7.172),  gross  profit  was  £6,218  (£6.524).  Interest 
and  sinking  fund  required  £5,223  (£4,975),  and,  after  providing  for  depre- 
liation  and  incomo  tax,  the  net  profit  was  £707  (£984).  Average  revenue 
I"  r  unit  was4-20d.  (l-Old.),  working  cost  per  unit  sold  was  2-21d.  (2-23d.) 

id  interest  and  sinking  fund  were  l-70d.  (l-55d.).  Units  generated  were 
>."i.li)4  (918,225)  and  sold  736,964  (769,571).  Maximum  demand  was 
.j76  kw.  (550  kw.). 

Mr.  Chas.  A.  Frost  (acting  borough  electrical  engineer)  says  in  his  report 
tho  Crompton  switchboard  has  been  in  every  way  a  success.  Ill  addi- 
tional consunuTS  were  connected,  making  a  total  of  1,474.  Owing  to 
<lr,artli  of  labour  in  colliery  districts  and  dislocation  of  railway  transit, 
.111  abnormal  increa.so  in  the  fuel  bill  will  have  to  be  faced,  an<l  it  may  be 
ii'cess-rj-  to  consider  the  advisability  of  increasing  the  charges  for 
ilcetricity. 

Bradford. — The  gross  capital  expenditure  of  electricity  deparl- 
MMiit  at  .March  31  wa,s  £934,284  (increase  £49,(102),  of  which  £."505,090 
is  outstanding. 

Income  was  £147. .584  (apainst  £113.912  in  previous  year).  an>l  wnikiiii; 
.  ^ix-nses  were  £71.587  (£6S.(iS.->).  liilercKt  requiied' £24.460  (£2I.S<M) 
•Old  sinking  fund  £32..581  (£38.517),  net  prodt  licinc  £15.9.56  (£l4.!K)ti). 
Income  ])cr  uuit  snld  was  ll.54d.  (I)54d.)  and  expenses  wiTe,  out  of 
revenue  account  0-.">20d.  (0-.')09d.).  and  mt  revc-nue  account  0-l76il. 
(flol  7d.).  L'nits  cenerated  were  33.804.625  and  sold  28,743,718  (against 
2H.(K)4,09O).  ('onsumersconnecledare4,6IO(-2S.4H7  kw.).  Maximum 
I'.ad  was  9..")a9  kw.  (9.481  kw.)  for  lighting  power  and  bulk  supplle.H.  and 
.•!.8l5kw.  (2,264  kw.)  for  traction.  Plant  capacity  in  l5.8!K)kw.  (»f 
the  2,378  niotors  connected  (1 1.085  H.r.)  1,038  (or  4.f«X)  ll.r.)  are  on  hire, 
and  bulk  .'5upi)lie8  are  given  to  637  consumera  =6.924  u.r. 


Brighton. — The  accounts  of  the  electricity  nndrrtaking  for  tie 
year  tiidcd  March  31,  which  were  received  and  adojitcd  by  the 
Council  last  week,  show  total  capital  expenditure  £8.39,958  (increase 
£2,985),  of  which  £380,460  has  been  repaid  or  provided  for  repay- 
ment. 

Revenue  was  £88,345  (compared  with  £92,908  in  previous  year),  and 
total  costs  were  t4ri..".7'i  ( 'J  tr..iiS9),  leaving  gross  pinfit  I'  iL'.fiiHi  I  f  17.219). 
Interest  required  £  I  7,  s71  ,  >:  I  ^._>'.i  I )  and  sinking  fund  t2ii.  I  I'.l  ( i.L'ii..7S(i),and 
the  net  result  was  a  <|i|i.  it  of  £1,3.54  (compared  with  a  inolit  uf  i;2.342). 
Total  costs  w^ere  106d.  (1-Old.),  or  2-lOd.  (2-02d.)  including  capital 
charges.  Average  price  obtained  was  3-38d.  (3-33d.)  per  unit.  Units 
generated  were  12,.342,172  (12,882,747)  and  sold  10,214,436  (10,713,110). 
Maximum  load  was  4,900  k*v.  (5,250  kw.)  ami  load  factor  23-5  (23-3)  per 
cent. 

The  engineer  and  manager  (Mr.  .lohn  Christie)  says  in  his  report  £1,979 
was  spent  out  of  revenue  on  nev.'  meters.  The  curtailment  of  outdoor 
and  shop  lighting  and  other  restrictions  enforced  bvthe  military  authorities 
have  causetl  a  loss  of  £3.708  in  revenue.  Units  for  private  power,  heating 
and  cnoUins  increased  bv  121.041.  Consumers  were  6.4.53  (increase  307) 
with  the  equivalent  of  441.091  30-watt  lamps  (increase  18.700).  67  of 
the  men  have  enlisted,  and  the  allowances  paid  to  their  dependents  amount 
1(1  £2.11110  per  annum. 

Bury  St.  Edmunds.— The  accounts  of  the  eleclrwity  deparl  nun!  (or 
the  year  ended  March  31  show  rmenue  £5,679  (an  increase  of  £729). 

Working  expenses  were  £4,138,  interest  required  £1.039  and  sinkinj; 
fund  £975.  The  total  outgoings  were,  therefore,  £(>,1.52.  thus  showing  a 
net  delicit  on  the  year,  but  the  working  exp(Mi.ses  incbule  £800  for  new 
1)lant.  Units  sold  were  403,893.  Workinj;  ex|)cnses  were  2-l2d.  jier 
unit  sold,  but  this  figure  is  affected  by  the  expenditure  on  new  plant  and 
by  the  fact  the  fuel  consumption  wan  increased  by  continuous  running  of 
the  fjeneralinj;  ]>lant  while  the  new  .storage  battery  was  lieinn  installed. 
Then?  are  75  motors  connected  (increase?  17)  -420u.r.  A  free  wiring 
scheme  was  introduced  in  the  autumn  of  1914.  curivnt  being  supplied  at 
6d.  per  unit,  and  the  experiment  has  beiMi  a  success.  Twelve  consumers 
are  supplied  on  this  method,  and  over  40  applications  have  been  received 
for  similar  iustallationH. 

Bootle.  The  electricity  department's  accounts  for  the  year  ended 
.March  .31  show  total  (capital  expenditure  £182,774  (iiierea,se  £8,071), 
of  which  £.59,907  has  been  repaid. 

Revenue  was  £29,494.  and  total  costs  were  £16,006,  leaving  gross  profit 
£13.488.  Interest  re.piired  £f.035,  instalment  of  |r)an  £2.044  and  sink- 
inj; fund  £4.394.  £1,513  was  placed  to  reserve,  and  £1.500  apjilied  to 
local  rate.  There  is  a  balan<>e  of  £I3..531  in  reserve.  Units  j;enerated 
were  5,7.32,288  and  .solil  5,172.901.  Total  nuiximum  supplv  dcnmnded 
was  2,480  kw. 
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Carlisle. — At  March  31  the  capital  expended  on  the  clec;ricity 
department  was  £126,174  (increase  £13,693),  of  which  £82,746  is 
out  s'.  c.ndiag. 

Revenue  was  £21,404  (against  £21.229  in  previous  year),  total  working 
expenses  were  £13,063  (£14.068).  and  gross  profit  was.  £8,341  (£7,161). 
Interest  required  £2.963  (£2.626)  and  instalment  of  capital  £.5.301 
(£4,744),  leaving  net  profit  £76  (compared  with  deficit  £209).  Units 
generated  were  4,282.873  and  sold  3,470,492  (3,140.457).  Total  maxi- 
mum supply  demanded  was  2,018  kw.  (1,944  kw.).  and  plant  capacity 
was  2,670  kw.  (as  in  previous  year).  Load  factor  was  19-6  (18-45)  per 
cent.  Works  costs  were  0-49d.  (0-50d.)  and  total  costs,  including  capital 
and  .special  charges.  l-47d.  (l-64d.) 

>Ir.  r.  W.  Purse  (city  electrical  engineer)  says  it  is  not  proposed  to 
make  any  increase  in  the  present  scale  of  charges  in  spite  of  the  higher 
price  of  coal  and  other  commodities. 

Croydon. — The  acecunls  of  ihc  clce.rlcilj'  department  for  the  year 
ended  March  31  show  to'.r.I  capital  expenditure  £367,632  (increase 
£4,281),  of  which  £268,248  is  ou  s;anding. 

Revenue  was  £70,055,  total  expenditure  v.-as  £43,201  (£45,935),  and 
gross  profit  £26.854,  sinking  fund,  interest  and  income  tax  (£1,684) 
absorhed  £25,142,  leaving  net  profit  £2,595. 

Mr.  Alex.  C.  Cramb  (borough  electrical  engineer)  reports  that  the  units 
generated  were  9.553,001  (against  9.767,313  in  1913- 14)  and  sold  7.777,812 
(7,802,772).  Efficiency  of  distribution  was  84-38  (80-81)  :  heating  and 
cooking  units  were  338,515  (212.665)  and  power  units  976,539  (858.624). 
and  traction  supply  also  increased  slightly,  but  there  were  reductions  in 
public  and  private  lighting  supplies.  Average  price  of  coal  was  17s.  8d. 
(17s.  lid.)  per  ton.  Average  price  obtained  was  2-1  Id  per  unit  (as  in 
previous  year).  Load  factor  was  24-6  (20-3)  per  cent.  In  spite  of  the 
heavy  increase  in  working  expenses  the  only  increase  in  charge  for  current 
has  been  the  increase  in  the  flat  rate  for  lighting  from  3Jd.  to  4d.  The  whole 
of  the  otfice  staff  eligible  for  the  army  joined  last  September,  the  vacancies 
being  filled  by  women,  and  31-25  per  cent,  of  the  employes  have  joined 
or  been  called  up. 

The  reports  and  accounts  were  adopted  at  the  Council  meeting  last 
week. 

The  gross  capital  expenditure  on  the  tramways  is  £286.000,  of  which 
£106,000  has  been  redeemed.  After  providing  for  working  expenses. 
interest,  &c.,  the  surplus  was  £7,605,  out  of  which  £7,414  was  required 
for  repayment  of  loan  and  sinking  fund  contribution,  leaving  a  net  profit 
of  £190.  This  has  Iwen  placed  to  reserve,  which  now  stands  at  £41.643. 
Men  of  the  tramwav  department  who  have  been  called  op  or  enlisted  are 
133  (.34-04  ix-r  cent.) 

Glasgow. — The  accounlR  of  the  eleclrlc  sujjply  dcjartinent  for 
the  ye.-.r  ended  May  31  have  been  approved  by  the  Electricity 
Conimitlte. 

The  gross  revenue  was  £405,372.  16s.  (Id.  (against£378,315),working 
cxixjnditure  £218.517.  18s.  lOd.  (£2(X),807).  and  the  net  revenue 
£186,854.  17s.  8<1.  (£177,417.  19s.  lid.).  Interest  on  loans  and  contribu- 
tions to  sinking  fund  amounted  to  £134,568.  1.5s.  jjd.  (against  £124.428), 
leaving  £.52.286.  2s.  3d.  Depreciation  at  same  rates  per  cent,  as  in  191314 
required  £52,745.  6s.  4d.,  making  a  deficit  on  the  past  year's  ojx-rat  ions 
of  £459.  4s.  Id.,  against  a  surplus  of  £819.  Os.  9d.  The  reserve  fund 
amounts  to  £48,8.54.  10s.  3d.  There  was  an  increase  of  income  from  all 
sources  of  £27.057.  1.5s.  7d.,  despite  the  abnormal  conditions  prevailing. 
On  the  other  hand,  working  expenses  increased  by  £17,()20.  17s.  lOd.. 
due  (apart  from  the  larger  output)  to  an  advance  in  wages  to  workmen. 
a  general  overhaul  of  plant  and  mains,  increased  rates  and  ta.xcs  and  to 
a  sum  of  £3.1-14.  r2s.  lOd.  for  allowances  granted  to  those  on  active 
»er\'ice  with  his  Majesty's  Kofcea.  The  average  price  received  from 
consumers  was  l-074d.  )K-r  unit,  compared  with  l-1.57d.  in  1913-14.  The 
capital  ex|)enditurc  during  the  year  amounted  to  £173,150.  6s.  6d.. 
and  the  total  capital  ex|)en<liture  at  May  31  (less  depreciation)  was 
£2..577.187.  9».  4d.  The  total  depreciation  written  off  capital  account  is 
£6.53.203.  19s.  8d.  The  numUr  of  consumers  is  32.030  (against  30.098) ; 
the  quantity  of  electricity  sold  to  private  consumers  during  the  past  year 
was  85,718.795  units,  against  73,98S.(i49  units,  increase  of  15-85  jx'r 
cent. 

Gloucester.-  The  .'.ccounls  of  the  ileclricily  and  light  railways 
dcpar.menl.'i  for  the  year  ended  March  31  were  approved  l)y  the 
Council  last  week. 

Th(^  riv<  niie  of  the  electricity  depart  ment  v.as  £15,.5(>2  (against  £15,125 
ill  1913-14).  working  <  xpcnses  \\cre  £7..'i-10  (£7.509).  and  gross  prnfit 
£7.118  (£7.021).  Capital  charges  required  £7.118  (£7.201).  leaving  net 
Iirfifit  £904  (£595).  Afterdeducting£:j5:t  foreoal  blinkers,  house serviiTs, 
tci\,  £5.50  wnii  carried  forward.  The  ciulput  increased  by  S.5.f)00  units, 
although  there  were  decreases  in  the  demands  for  street  lighting  and 
trnmways.  The  queslion  of  increasing  the  tariff  for  current  has  been 
deferred. 

The  grews  capital  expenditure  on  the  light  railways  is  £147,782. 
Revenue  was  £17.8011.  f>perating  expenses  were  £13,704,  leaving  gross 
profit  £4.103.  Interest,  sinking  funds,  rent  for  county  lines,  income  tax, 
reserve.  Ac.,  n-qiiired  £7.012.  towards  which  £3.510  wiis  provided  by  City 
rnle.  Avi-rngi-  totnl  rivinin'  piT  car-mile  was  6-84d..  and  avi-rage  work- 
ing expenw-H  (including  power)  were  5-2rRl.  Avenige  fare  charged  pir 
mile  was  O-tlfMl.  I'asHe-ngerH  carried  were  4.358.510.  ear-miles  run 
l>2i.402.  anil  unit-.  iikciI  Inr  Irnelion  and  ear  lighting  440.riH4. 


Hastings. — The  electric  supply  accounts  for  the  year  to  March  31 
show  lot,"l  capital  expenditure  £176,883  (increase  £3,335),  of  which 
£94.232  has  been  renaid. 

Revenue  was  £25,226  (compared  with  £25,338  in  previous  vear)  and 
total  expenditure  was  £12.732  (£12.468),  leaving  gross  profit  £12,494 
(£12.870).  Interest,  sinking  fund.  &e..  required  £11,648  (£11,573),  and 
the  net  profit  was  £846  (£1,297).  Fuel  cost  0-79d.  (0-85d.)  per  emit  sold, 
and  total  costs,  apart  from  capital  charges,  were  2-12d.  (2-05d.).  Units 
gcnjratcd  were  1,383,072  (1,388,186)  and  sold  1,277,072  (1,284,501). 
Plant  capacity  was  1,850  kw.,  maximum  demand  640  kw.  (700  kw.),  and 
load  factor  22-77  (20-95)  per  cent. 

The  restriction  of  window  lighting  anel  prohibition  of  outside  lighting 
affected  trade  adversely,  and  the  expenditure  out  of  revenue  included 
£113  war  service  allowances  and  £213  for  met^-rs. 

Mexborough. — The  past  year's  trading  of  the  eleclricity  deparl- 
ment  chows  a  net  profit  of  £329  Avhich  has  been  plaeeel  to  reserve. 
Last  year  the  surplus  wa'.  £1.043. 

The  Council  are  applying  for  permission  to  borrow  £4,000  for  elec- 
tricity works  extensions. 

Newcastle-under-Lyme. — The  liorough  deCirieal  engineer,  Mr. 
A.  J.  C.  De  Renzi,  says  in  hLs  repor..  whicli  ac^Dmpanies  the  accounts 
of  the  electricity  department  for  tlie  year  ended  March  31,  uni'.s 
solel  show  an  increase  of  over  ol.OOt)  units,  or  37  per  cent. 

Cost  of  fuel  oil  has  l)een  reduced  by  27  per  cent.,  the  average  price  paid 
being  approximately  70s.  per  ton,  against  81s.  per  ton  in  1913-14.  Work- 
ing costs  have  been  reduced  by  approximately  Jd.  per  unit.  These 
results  are  almost  entirely  attributable  to  the  large  increase  in  the  power 
load  secured  last  autumn.  The  plant  can  now  be  run  at  all  times  with 
a  good  load.  The  u.se  of  the  new  storage  battery  installed  in  October  last 
has  been  very  beneficial.  Hael  the  old  battery  been  still  in  use  it  would 
have  been  necessary  to  run  the  plant  all  night  except  at  week-ends.  50 
per  cent,  of  the  staff  have  joineel  eitlier  the  Army  or  Navy,  and  other 
members  have  offered  their  services  but  have  lieen  rejected.  In  the 
present  year  Mr.  De  Renzi  thinks  it  ])robable  that  the  undertaking  ill 
make  both  ends  meet  without  resorting  to  any  advance  in  price.  For 
this  result  the  Diesel  engines  are  largely  responsible.  In  December  last 
tlie  department  accepted  a  12  months'  contract  for  fuel  oil  at  a  very 
reasonable  price,  and  they  were  not  affected  in  the  same  way  as  under- 
takings using  coal. 

The  accounts  show  total  ca|)ital  i-xpenditure  £20,088  (increase  £3.429), 
of  which  £14.146  is  outstanding.  Revenue  was  £3.303,  working  and 
gi-neral  expenses  were  £1,671,  leaving  gross  profit  £1,632.  anel  after  meet- 
ing' capital  charges,  &c.,  the  net  pnilit  was  £255.  Maximum  load  was 
l,s2kw.  (161  kw.).  units  generated  were  270,783  (188..501)  and  sold 
2UO.lXi4  (145,.509). 

Norwich. — The  elec;rieily  depar;meiU"s  accounts  fe)r  year  ended 
March  31  show  total  capital  exmnditure  £352.863  (iiu-rease  £23,193). 

Revenue  v.as  £57,261  and  working  and  general  ex]iens(s  were  £31.011. 
leaving  gio.ss  profit  £26.250.  Interest  required  £11.2.59  and  sinking  fund 
£7.241.  while  £4.055  was  spent  on  permanent  works,  leaving  a  balance 
of  £3.957.  Units  generated  were  8.9r>9.315  and  sold  7,718..540.  Total 
maximum  supply  demanded  was  4.202  kw. 

In  moving  the  adoption  of  the  aeeuunts  at  the  Council  meeting  last 
week  the  chairman  of  the  Electricity  Committe'e  (Mr.  E.  Wild)  said  the 
surplus  (£8.000)  was  the  highest  they  luid  had  with  the  exee]ition  of  the 
])revious  year.  During  the  last  three  years  £34.tKKl  had  been  apjilied  to 
capital  purposes.  The  cheap  supply  of  electricity  had  enabled  the  local 
factories  to  attract  war  work  to  the  city.  The  Committee  hoiK-d  .so  to 
numage  that  they  v.ould  not  have  to  raise  tlu-ir  rates.  There  was  a 
saving  in  working  expenses  of  £222.  but  that  has  Ik-cu  more  than 
ab.sorbed  by  war  allowances.  The  saving  of  £706  on  coal  was  entirely  due 
to  higher  efficiency  of  plant  as  the  average  price  p^r  ton  was  17s.  4d. 
(against  16s.  lid.) 

Portsmouth. — The  accounts  eif  the  eleelric  supply  eleparhnent  for 
(he  \r:;r  eiu'cd  March  31  were  anjir.neel  I  y  th,^  Council  last  week. 

Aid.  F.  (J.  FeisTKn  said  they  had  only  a  profit  of  £385  to  hand  over  this 
year.  entii-ely  in  consequence  of  the  war.  comiiared  with  £3..'i42  last  year. 
Ciist  of  coal,  &c..  had  increased,  and  4t>  of  their  staff  had  joined  H.M. 
Forces,  ,so  that  they  had  dilhculty  at  times  in  keeping  the  works  going. 
Revenue  was  less  by  £1,741.  The  smaller  power  lamps  which  had  lx»en 
tried  for  stre-et  lighting  would  not  staiul  the  vibration,  and  the  old  lamps 
were  reverled  to.  He  regi-ctled.  in  view  of  the  war.  that  they  had  under- 
taken to  pay  about  £10.000  for  a  new  engine  out  of  revenue. 

The  capital  exiKMidilure  on  the  undertaking  is  £365.886  (increase 
£10.176).  of  which  £182.809  has  Im-cu  ivdeenied  or  is  in  loans  fund.  The 
year's  revenue  was  £51.608  (against  £.53.349).  working  and  general 
expenses  were  £28.642  (£29.146),  and  £605  has  Imcii  granted  to  deiiendenta 
of  employi's  serving  in  H.M.  Forces,  the  balance  carried  to  net  roveniio 
account  being  £22.361  (£24.203).  Instalments  of  loans  and  interest 
required  £21.550  (£'20.696)  and  income  lax  £425  (£1()4).  leaving  £386, 
which  has  lx>en  transferred  to  reserve.  Jjist  year  £3.f)00  was  devoted  to 
relief  of  rates.  Total  maximum  sujqilv  demaneled  was  2,550  kw.  Units 
generated  were  4.701. .520  and  sold  .■?,779.000. 

Reddilch.  The  acconnls  of  (he  elee'.ric  .supply  de|;arlmont  for  ll  o 
yar  eiidi  d  March  31  show  loliil  capital  expenditure  £48,206  (in- 
i  rvasc  £l'22).  of  which  £:!I».I38  is  oiilslaiuling. 

Revenue  was  £9,588  (against  £9.li61  in  jirevious  year),  and  total  costs 
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(including  special  expenditure  on  wiring  sundries,  meters,  free  wiring 
rents  and  insurances.  £843)  were  £8,970,  leaving  £618  gross  profit. 
Interest  and  tax  required  £1.170  and  instalments  of  principal  £1,956 
Units  generated  were  l,.i37,683  (compared  with  1,604,753)  and  sold 
1.283.927(1,433,666). 

llr.  R.  N.  JlajTie  (engineer  and  manager)  says  in  his  report  coal  and 
destructor  men's  wages  were  equal  to  0-68d.  (0-71d.)  per  unit  sold,  and 
total  working  costs  were  l-63d.  (l-37d.).  The  results  obtained  during  the 
year  were  far  from  satisfactory,  owing  to  several  causes,  including  a 
breakdown  of  the  turbine  for  14  days  in  August,  and  for  3J  months  from 
Dec.  18  to  the  close  of  the  year.  During  the  time  the  turbine  was  out  of 
commission  it  was  necessary  to  run  all  the  old  plant,  and  a  larger  amount 
of  fuel  was  consumed,  while  the  output  was  diminished,  consumers  not 
being  able  to  have  the  full  current  required. 

Sheflield. — The  i-xcounts  of  the  trcniwr.ys  dcpcrtmcni  for  the  year 
ended  March  25  show  capital  expenditure  (less  depreciation  on  old 
horse-traction  system)  £1,425,664  (increase  £36,807),  and  the  total 
.  um  provided  out  of  revenue  for  loan  redemption  is  £512,567, 

Revenue  was  £396,229  (compared  £392,397  in  previous  year)  working 
expenses  were  £246,829  (£232.761).  Income  ta.K  required  £5,566  (£3,305) 
and  interest  and  sinking  fund  £73,893  (£78.722),  leaving  net  balance 
£69,939  (£77,607),  of  which  £22.876  (£30,581)  is  being  devoted  to  relief 
of  rates.  Average  fare  charged  jier  mile  was  0-371d.  (0-379d.),  revenue 
was  10-747d.  (10-527d.)  and  working  expenses,  including  power,  were 
6-568d.  (6-288d.).  Passengers  carried  were  107,023,195^(104.851,408). 
Car-miles  run  8.810.252  (8,883,576)  and  units  used  18.329,775(18.809,360). 
There  have  been  paid  in  war  allowances  to  employes  £5,706.  The  amount 
spent  out  of  income  in  general  repairs  and  maintenance  during  the  year 
was  £48.285. 

Southampton. — On  the  f^mway  undertaking  tlie  gross  capital 
expenditure  at  March  31  was  £257,008  (increase  £151},  and  the  out- 
standing loans  amount  to  £1 58.728. 

Revenue  was  £71.038  (against  £70,598  in  previous  year),  and  gross 
profit  £20,732  (£24,077).  Interest  required  £8,336  (£7,708),  and 
redemption  and  sinking  fund  £12,396  (£16,369).  £5,000  (£7,118)  was  set 
a.side  for  depreciation,  leaving  £5.000  (£7.118)  for  relief  of  rates.  Average 
receipts  per  car-mile  were  lOOld.  (10-97d.)  and  working  e.Kpenses  7-09d. 
(7-23d.).  Passengers  carried  were  13,265,715  (13.162,224), car-miles  run 
1,703,032  (1,543,941). 

Tunbridge  Wells. — The  report  of  the  borough  elec'.rical  engineer 
(Jlr.  R.  X.  Torpy)  for  the  year  to  March  31  states  that  the  total 
capital  expenditure  on  the  electrlcit}'  undertaking  w'as  £100,384,  an 
increase  of  £4,798  during  1914-1.5. 

Revenue  was  £8,613  (increase  £1,942),  and  gross  profit  £9,629  (increase 
9'8  per  cent.).  Interest  and  loan  repayments  required  £6.472  and  net 
profit  was  £3.157  (£2.165).  Coal  cost  0-74d.  per  unit  sold,  and  total  co.sts 
(other  than  capital  charges)  were  l-49d.  (l-6.")d.).  I'nils  sold  were 
1,334,729  (1,126,622).  Maximum  load  was  907  kw.  (765  kw.),  and  load 
factor  16-8  (16-90)  per  cent.  During  the  last  six  months  of  the  year 
prices  of  materials  increased  by  10  to  15  per  cent,  and  fuel  by  4s.  per  ton, 
or  22  per  cent.  The  popularity  of  the  Id.  power  and  heating  rate  is  very 
evident.  Units  for  tiiose  purposes  increased  by  48  per  cent.,  and  new 
connections  for  power  and  heating  amounted  to  4,693,  equivalent  to 
30  watt  lamps.  The  changes  which  have  taken  place  have  generally 
improved  the  lighting  of  the  district— 16  50  c.p.  lamps  were  raised  to 
100  c.p.  each,  and  12  arc  lam|is  replaced  by  half-watt  lamjjs. 

A  new  300  kw.  high--i]«iMl  tnitiini-  has  been  installed  at  the  works,  and 
the  steam  trials  have  liccn  inn-i  ai  i>factory.  During  the  day  when  this 
set  nms  steam  eonsumpi  i'mj  cIimjis  ln>m  28  1b.  to  21  II).  per  unit.  Under- 
feed mechanical  .stokers  liavi'  been  fitted  to  three  Habcock  boilers,  and 
have  proved  economical  and  reliable.  A  new  Hall  slow-s|«ed  feed  water 
))um))  and  a  feed  water  filter  liaie  lieen  installed.  The  coal  bunkers  have 
iK'en  extended,  and  a  new  coal  store  and  wharf  have  been  obtained,  in 
which  about  700  tons  of  coal  have  b(«n  stored.  Works  costs  per  unit 
were  reduced  by  over  10  per  cent.  The  liability  of  the  undertaking  is 
now  under  £30,000,  and  last  year's  net  profit  was  (£3,1.57)  the  highest 
ever  obtained.  Coal  cost  was  again  rc-luccd  by  004d.  ])er  unit,  but  wages 
increased  slightly.  Average  price  obtained  decreased  from  3-4.5d.  to 
3-2.5d.  for  private  supply,  and  from  3-21d.  to  305<1.  for  the  total  supply, 
chiefly  owing  to  the  increa.se  of  power  units.  In  1914  168.228  units 
extra  were  sold  at  no  extra  cost,  and  this  year  208,107  extra  units 
were  sold  at  an  extra  cost  of  £511.  or  a  little  over  Ad.  each.  State- 
ments have  Vx;en  made  that  the  undertaking  loses  money  on  all  1<I.  units, 
but  the  increa«es  In  vniits  sold  in  each  year  are  more  than  .50  per  cent,  of 
Id.  units,  and  yet  the  net  |irofit  for  each  of  the  la,st  two  years  has  incrca-sed 
by  about  £1,000. 

Wimtledon.— The  aecomt:  of  the  electricity  dcpartn>.eiit  for  the 
year  cnc'dl  March  last  were  adopted  by  the  Council  lust  week. 

AM.  Sluart.  in.iubmittingthe  accounts,  said  the  imderlaking  had  mode 
a  net  profit  during  the  year  of  £2.183  (again.st  £3.471  last  year).  That 
wa.1  very  satisfactory,  considering  what  the  department  had  had  to  go 
through  in  connecticn  with  ci  al  matters,  congestion  of  railways,  &c.  The 
•  mtstiinding  di-lit  was  £166.! 03,  and  the  year's  gross  profit  wnH  £19.IMtS. 
Ijisl  year  the  profit  represiiited  1 1  i,  per  cent,  on  the  capital  co.st,  and  that 
figure  had  been  practicaUy  stationary  for  the  last  three  years.  £116,163 
had  tieen  paid  off  since  the  unilertaking  was  ntartcd  17  years  ago.  The 
maintenance  of  the  station  was  second  to  none  in  the  country  for  eflicitncy. 


The  committee  had  to  watch  carefully  the  coal  question,  for  the  present 
average  price  per  ton  was  22s.  lljd.,  against  16s.  7id.  last  year. 

Winchester. — The  accounts  of  the  electricity  department  for  the 
year  ended  March  31  show  gross  capital  expendilure  £101,f.02 
(increi.-e  £1,737).  of  which  £3.583  has  Ij.-en  repaid. 

Revenue  was  £14,649  (compared  with  £13,157  in  previous  year),  work- 
ing expenses  were  £8,047  (£7,819),  gross  profit  being  £6,601  (£5,338. 
£5,015  (£4,694)  was  appropriated  for  loan  redemption  and  interest,  and 
£268  (£240)  for  other  purposes,  leaving  net  profit  £1,317  (£404).  Coal 
cost  per  unit  sold  0-415d.  (0-440d.),  and  total  costs,  exclusive  of  capital 
charges,  were  l-523d.  (l-977d.).  Units  generated  were  1,221,470  (947,316) 
and  sold  965,622  (739,529).  There  are  1,189  (1,166)  consumers,  and  total 
connections  are  equal  to  2,294  kw.  (2,025  kw. ).  Motors  connected  arc 
137  (118).  The  maximum  load  on  station  was  639  kw.  (547  kw.),  and 
the  plant  capacity  is  850  kw. 


COMPANIES'  MEETINGS  AND  REPORTS. 


BOMBAY  ELECTRIC  SUPPLY  &  TRAMWAYS  CO.  (LTD.)— At  the  meeting 
last  week  the  chairman  (Sir  Chas.  OUivant,  K.C.l.E.)  said  that  they  had 
not  increased  the  rate  of  dividend  (6  per  cent.)  but  they  had  adopted  the 
mors  prudent  course  of  increasing  the  carry-forward  from  £4,349  to 
£8,326.  The  gross  receipts  were  £302.569  (increase  £26,100)  and  net 
receipts  £157,-582  (increase  £12,010).  Their  traffics  had  been  affected  by 
the  heavy  falling  off  in  the  export  and  import  trade  of  the  Port  of  Bombay 
and  to  other  causes.  For  the  first  seven  months  of  1914  they  carried 
24,192,216  passengers  (against  23,092,082  in  1913),  but  for  the  second 
five  months  they  only  carried  16,257,418  passengers,  compared  with 
17.599.940.  The"  decreas3  in  net  earnings  of  £4,961  was  mainly  due  to 
the  fact  that  the  traffic  expenses  for  1914  exceeded  thoss  of  1913  by 
£4,173.  There  had  been  a  continuous  recovery  in  their  traffic  receipts 
since  the  commencement  of  the  current  year.  The  progress  of  the 
electric  supply  branch  had  been  very  satisfactory,  t'l^  net  earnings 
showing  the  handsome  advance  of  £17,700.  They  wc.e  fortunate  in 
securing  tem])orary  supply  for  power  purposes  to  two  of  the  Bombay 
mills  during  the  last  six  months  of  1914.  Those  mills  were  under  ctm- 
tract  to  purchase  electric  em-riry  from  the  Tata  Hydro- Electric  Co.  so 
soon  as  that  company  was  al.lr  ic,  .;i\,  a  supply.  This  occurred  early  in 
February,  when  the  two  cu^hiniri-  |,assL-d  to  the  Tata  Companj;-.  The 
latter  company  was  restricted  lu  suiiplyiug  factories  and  railways  whose 
annual  consumption  was  not  less  than  500,000  units.  For  the  five 
months  of  the  current  year  there  had  been  a  considerable  increase  in  the 
number  of  units  sold  compared  with  last  year,  and  all  the  extensions  of 
mains  laid  last  year  were  yielding  good  results.  During  the  year  the 
capital  expended  was  £46.461,  of  which  £36,195  was  on  the  supply  and 
£10,2(i6  on  the  traction  branch.  They  deemed  it  advisable  to  ])Ostpone 
for  the  ])reseut  some  eftensions  of  the  tramway  lines  which  they  had  in 
contemplation  owing  to  the  very  heavy  rise  in  the  cost  of  materials  and 
the  adverse  influences  checking  the  normal  growth  of  tiafiie.  On  the 
other  hand,  they  were  steadily  pursuing  the  policy  of  extending  the  supply 
mains  into  any  districts  of  the  city  not  yet  served  and  where  it  was 
demonstrated,  as  the  result  of  careful  canvassin'.'.  t  hat  t  ho  ret\irns  in  sight 
justified  the  expenditure.  The  progresshr  i.  ali^at  i.in  liy  all  .  la^^i's  of 
the  15(Ptnhay  public  of  the  conveniences  and  .  .  ununiN  uf  .  Ic  iIih  li._>liting 
and  the  hygienic  benefits  of  electric  fans  luul  lesulted  in  a  growth  in  the 
demand  for  both,  which  rendered  possible  many  extensions  which  could 
not  have  been  justified  a  year  or  two  ago. 

COUNTY  OF  DORSET  ELECTRIC  SUPPLY  CO.  (LTD.)— At  th[!  recent 
meetiii'_'  the  dhcrti.rs'  re|iiiil  f..i  lull  stati'd  that  the  ca])ital  exjiended 
atid  invested  in  tlie  associated  c<,iiii);uucs  to  date  was  £30,044.  5s.  4d. 
Tlu'  revenue  receipts  (exclusive  of  Lyme  Regis  dividend)  were  £1,062.  .5s. Id. 
against  £4<i.  Os.  9d.  last  year,  and  the  gross  profit  (including  Lyme  Regis 
Co.'s  dividend)  was  £.339.  10s.  1  Id.  Interest  on  temporary  loans  required 
£499.  14s.  9d.,  and  the  deficit  on  the  year's  operations  was  £160.  3s.  lOd., 
against  a  deficit  of  £653.  14s.  fid.  in  1913.  The  subsidiary  companies, 
viz.,  tlu^  Lymc^  Regis  Electric  Light  &  Power,  the  Blandford  Forum  & 
District  Electric  Supply  and  the  Swanage  Electricity  Supply  Companies, 
have  each  shown  satisfactory  ])rogre.ss.  The  Lyme  Regis  Co.  showed  a 
substantial  profit  on  the  year's  working,  and  a  dividend  of  10  per  cent, 
was  tieclared.  The  BlandfortI  Co.  only  commenced  sup])ly  three  weeks 
prior  to  Dec.  31,  1913,  and  the  .Swanage  Co.  has  only  been  operating  for 
about  II  months.  The  number  of  consiuners  in  Dorchester  on  Dec.  31 
last  was  89,  in  Blandford  39,  in  I^ynie  Regis  I2(i.  and  in  Swanage  70. 
The  comiiauy's  progress  from  its  inception  to  the  present  moment  has 
Im'cu  miiformly  steady  and  satisfactory. — The  report  aiul  accounts  wjre 
adopteil. 

ELECTRIC  SUPPLY  CORPN.  (LTD.)  -At  the  m-elins;  lait  wcjk  tlie 
chairman  (.\Ir.  .1.  (I.  li. Stone)  said  there  wa.M  a  satisfactory  growth  in  the 
numlK-r  of  lanipeonnectionsfn.nl  2l0.2(i6to  214.715  33  watt  lamps.  The 
Menilon  ciiiiipany  hud  progiaisod  most  favourably,  and  they  had  received 
a  hanilsome  dividend  on  their  shareholding.  The  Dumbarton  tramway 
paid  the  same  small  dividend.  As  regards  the  sale  of  current,  they  had 
been  odvcrsely  affected  by  th<!  war,  but  thi^y  had  had  an  inerea-sed 
liemand  for  power  supply,  more  particularly  in  Dumbarton,  which  is  an 
active  centre  fvr  shipbuilding  and  for  the  jiroduclion  of  war  munitions. 
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The  actual  cost  had  not  been  vei-y  materially  affected.  They  would  have 
higher  prices  for  skilled  and  unskilled  laliour  and  for  coal  in  future.  In 
addition  to  brinsing  their  reserve  to  £10.000.  they  now  proposed  to  inau- 
•nirate  a  general  reserve  fund,  setting  aside  £3.000  for  that  purpose.  The 
board  do  not  think  it  politic  to  pay  more  than  21  ])er  cent,  dividend.  The 
small  additional  payment  under  present  conditions  was  encouraging. 
and  marked  the  general  improvement  in  face  of  the  difficult  conditions; 
v.liich  had  prevailed. 

NORTH  BERWICK  &  DISTRICT  ELECTRIC  LIGHT  &  POWER  CO.  (LTD.)— 
At  the  meeting  last  week  Sir  E.  Schafer.  who  presided,  said  that  for  all 
j)raetical  ]iurposes  the  report  represented  the  result  of  the  first  year's  work- 
ing, and  that  was  distinctly  encouraging,  since,  in  spite  of  the  outbreak 
of  war.  there  was  only  a  comjiarat  ively  small  deficit  on  the  year's  working. 
The  directors  looked  confidently  to  a  large  increase  in  business  in  the  near 
future,  for  a  considerable  number  of  houses  had  already  been  connected 
during  the  present  year,  and  new  applications  were  continually  being 
received. 

TORKSHIBE  ELECTRIC  POWER  CO. — The  duectors'  report  for  the  six 
monthsended.lune.'SOstatesthatthere has beenan increase  in  the  revenue 
from  the  sale  of  electrical  energy,  but  owing  to  additional  costs  occasioned 
by  the  war,  the  net  profit,  after  payment  of  mortgage  and  other  interest, 
shows  a  small  decrease  on  that  for  the  corresponding  half-year  of  1911. 
Both  wages  and  materials  have  Ijccome  more  costly  during  the  war  and 
theconditions  of  the  eual  market  have  been  especially  difficult.  The  net 
profit  was  £0.87;!.  Ss.  Od..  against  £10.414.  5s.  for  the  corresponding 
jieriod  in  1914  and  £0.971 .  18s.  Od.  in  191.3.  The  directors  have  declared 
a  dividend  for  the  half-year  on  tlie  6  per  cent,  cumulative  preference 
shares  which  will  absorb  £5.051.  3s.  3d.,  but  they  are  of  the  opinion  that 
>mder  the  circumstances  the  considcr.ation  of  a  dividend  on  the  ordinary 
shares  should  lie  deferred  until  the  end  of  the  year.  The  advantages 
which  have  repeatedly  been  claimed  for  a  public  supply  of  electricity  have 
been  emphasised  by  the  jjresent  conditions.  Old  consumers  have  in- 
creased their  demands  and  many  important  new  consumers  are  being 
supplied.  Power  users  whose  premises  are  comieeted  to  the  company's 
mains  find  that  with  a  minimum  of  exiienditure  and  without  delay  they 
are  able  to  meet  the   unprecedented  n  i,.i       ■  fur  war   and   other 

purposes.     Owing  to  over  one-fifth  of  1!  rmployees  having 

enlisted  and  to  the  growth  of  the  busin.  „  lias  fallen  vi|ion  a 

depleted  staff.  The  directors  have  pleasure  in  tlrawing  attention  to  the 
cheerful  spirit  with  which  these  extra  responsibilities  have  been  under- 
taken. 


NEW   COMPANIES,  STATUTORY    RETURNS, 

MORTGAGES  AND   CHARGES,   &c. 

— ♦- — 

NEW  COMPANIES. 

AMALGAMATED  STORES  (LTD.)  ( Ul.OliO.)— l!eg.  July  22.  capital 
£1,000  in  £1  shares,  to  carry  on  at  Morpeth  and  elsewhere  tlu;  business  of 
general  suppliers,  distributors  and  sellers  of  all  kinds  of  goods  by  retail, 
wliolesale,  auction  or  otherwise,  to  carry  on  business  of  installeis  of 
eketrie  light  and  power,  &c.  Private  company.  First  directors,  T.  G. 
O'Sullivan  and  others  to  be  appointed  by  subscribers. 

E.  M.  B.  SYND.  (LTD.)  (140,933.)— Reg.  July  10,  capital  £1,000  in 
£1  shares  (900  preferred  ordinary  and  100  ordinary)  to  carry  on  the  busi- 
ness of  mechanical  and  electrical  engineers,  machinists,  wire  drawers, 
tulje  makers,  &e.     Private  company. 

HOBSON  MANUFACTURING  CO.  (LTD.)  (141,144).— Reg,  July  28,  capital 
£20.0(j.")  in  20.1100  10  pir  cent,  eionulalive  preference  shares  of  £1  each,  and 
100  deferred  shares  of  Js.  each,  to  a<lopt  agreement  with  H.  M.  liobson 
(Lid.)  for  ae(|uisilion  of  Iho  goodwill  of  the  branch  of  their  business 
established  for  the  manufacture  and  sale  of  patent  sparking  plugs  known 
as  new  liobson  plugs,  to  carry  on  the  business  of  nniniifaelurers  of  and 
dealers  in  sparking  or  ignition  plugs,  eomiJonent  parts  and  accessories. 
motors,  motor  cars,  4-c.  Private  com])any.  I'irst  directors  are  H.  M. 
liobson,  K.  A.  H.  de  Poorter,  G.  Chcesmaii,  T.  P.  Searight  (permanent) 
and  P.  K.  .Shaekel.     Keg.  office  :  29,  Vauxhall  Uridgeroad,  S.W. 

IHVICTA  GLASS  &  NAUTICAL  INSTRUMENT  CO.  (LTD.)  (140.980)— 
Reg.  .luly  15,  capital  £10.000  in  £1  .-hares,  to  carry  on  the  business  of 
milkers  of  nuiitieal,  astronDMiicid,  mcterologieal  and'oplical  instruments, 
insulator  manufacturers,  glass  blowers,  moulders,  cutters,  polishers  and 
workers  of  glais,  mechaiucal  and  electrical  engineers.  Private  com- 
jmny.  K.  Holn-rts  is  eliairman  and  managing  director.  Reg.  office  : 
Al'lirmans  llou.^-,  Dishopsgate,  London,  K.O. 

NEW   ERA   SIGNS  (LTD.)     (140,951)- Reg.  Jiily  12,  capital  £5,000  in 

*■     "  '"'      ' t    "      M..I  .1.    I  l,>|,  nil  invention  for  improvements  in  or 

"  '  devjiia,   iiminifacturers  of  dynamos, 

"'  iiiuteriiils,  aeeuinulatois,  telephone  aiui 

"    '■  '       '        ■     .        '  ".lelmuical  engineers,  &c.     Private  coin- 

I""|J  .     1...S,  ollicc  ;  0;i,  Suv,  Uxford-iitrcel,  lonUon,  W. 


PHCENIX  ARMOURING  &  CABLE  CO.  (LTD.)  (141,042.)— Reg.  July  20, 
capital  £1,000  in  £1  shares,  to  carry  on  the  business  of  cable  armourers, 
cable  makers,  mechanical  and  electrical  engineers,  &c.,  and  to  adopt 
agreement  with  F.  Pugsley  and  I.  S.  Watts.  First  dkectors,  F.  H. 
Ptigsley  and  I.  S.  Watts. 

RAMSDEN  GREEN  (LTD.)  1141,122).— Reg.  July  27, capital£2,000  in  £1 
shares,  to  take  over  from  F.  J.  Green  the  business  of  an  electrical  and 
nuchanical  engineer  carried  on  by  him  as.  the  Crathornc  and  Green 
ilanufacturing  Co.  Private  com]ianv.  First  directors  are  F.  J.  Greei\ 
(permanent)  and  B.  E.  Green.  K<  g.  Office  :  10,  Wagner-street,  Old 
Kent-road.  S.E. 

SMETHWICK  MACHINE  SHOPS  (LTD.)  (141,007.)— Reg.  July  22, 
capital  £2,000  m  £1  shares  (500  ijreference),  to  carry  on  the  business  of 
ironfounders,  mechanical  and  electrical  engineers,  machinery  manu- 
facturers, &c.  Private  company.  First  clirectors,  t'.  G.  Ganard  (chairanm) 
and  S.  Egerton. 

STRATFORD  ENGINEERING  &  GRINDING  MILLS  (LTD.)  (141,124).— 
Reg.  .luly  27.  capital  £10,000  in  £1  shares,  to  carry  on  the  business  of 
mechanical,  electrical  and  general  engineers,  macliinery  manufacturers, 
metal  workers,  &c.     Private  comiiany. 

TELEPAD  (LTD.)  (141,030.)— Reg.  July  19,  capital  £4,000  in  £1  shares, 
to  take  over  the  benefit  of  patent  No.  8,973  (1913),  to  carry  on  business 
of  manutactm-ers  of  and  dealers  in  telephone  attacliments  and  fittings, 
&c.,  electrical  and  general  engineers,  &c.     Private  company. 

WAVE  TRANSMISSION  (BRITISH  EMPIRE)  SYND.  (LTD.)  (141,159)— 
Reg.  July  30.  capital  £1.000  in  £1  shares,  to  acquire  any  patents,  build 
ings,  works  or  other  real  or  persona!  property,  and  to  carry  on  the  business 
of  engineers,  manufacturers  of  engines  and  other  machinery,  tool  makers, 
metal  w'orkers,  &c.  Private  company.  First  directors  are  W.  Haddon 
(chairman)  and  Gogu  Constantincsco  (both  permanent).  Reg.  office: 
3,  St.  Bride's  House.  Salisbury-S(|uair,  E.G. 

E.  H.  WHEELER  &  CO.  (MANCHESTER)  (LTD.)  (140,979)— Reg. 
.Tuly  15,  capital  £5.000  in  £1  shares,  to  carry  on  the  business  of  manufac- 
turers of  indiarubber  insulating  materials,  asbestos  of  all  kiitds,  &c. 
Private  company.  E.  H.  Wheeler  is  first  governing  director,  Reg. 
office  :   8,  South-parade,  Deansgatc,  Manchester. 


STATUTORY  RETURNS. 

ANCHOR  CABLE  CO.  (LTD.)— lieturn  dated  May  20,  1915.  Capital 
£250,000  in  £10  shares.  (i,5lX)  shares  taken  up.  £10  per  share  called 
up  on  6,100.  £61,000  paid.  £4,000  considered  as  paid  on  4t>0  shares. 
Mortgages  and  charges  :  £50,000. 

ANGLO-FOREIGN  TRAMWAY  SYND.  (LTD.)— Ca|ntal  in  return  to 
.\iiL'.  19.  1914  (lllcl  May  31.  1915)  is  £10,000  in  9..100  lU'efercnce  shares 
(if  tl  each  aiul  5.00O  .\,  1,000  15  antl  1,000  ordinary  shares  of  Is.  each 
4.2(10  )iiefcrence,  370  A  and  74  B  shares  taken  up.  £1  per  share  called 
(i|i  (111  t  he  preference  and  Is.  per  share  on  the  A  and  B.  £4,222.  4s.  paid. 
.Mditgagrs  and  charges  nil. 

BIRKDALE  DISTRICT  ELECTRIC  SUPPLY  CO.  (LTD.  I— I'Kc  capital  return 
to  May  17  is  £50.000  in  £5  sliaics.  !).200  shares  taken  up.  £5  per  share 
called  up  on  (>,000  and  £3  per  share  on  3,200  shares.  £39,000  i>aid. 
Mortgages  and  charges  at  date  of  return  :  £3,000.  Since  issued  (May 
IS,  1915)  :   £3,000  debentures,  ranldng  equally  with  1st  £3,000. 

BROOK,  HIRST  &  CO.  (LTD.)— Capital  in  return  to  Jan.  14  is  £20,000 
in  £1  shares.     12,500  shares  taken  up.     £12,500  considered  as  paid. 

Mortgages  and  charges  :   £7,000. 

ELECTRIC  SUPPLY  CO.  OF  WESTERN  AUSTRALIA  (LTD.)— Return  ti 
Jmie  23  gives  capital  as  £100,000  in  £1  shares.  7."),O07  shau's  taken  ii|i  ; 
.£4(>,G07  paid  and  £28,400  considered  an  paid.  Mortgages  and  charge^  ; 
Nil. 

ELECTRO    CHLORINATION    SYND.    (LTD.)— In  return  dated  Dec.  31. 

1914  (lilid  .May  21.  1915).  caiiilal  t.^iO.OOO  in  48,t)09  preferred  ordinary 
shares  of  £1  caih  and  40.0011  .IcfernMl  ordinary  shares  of  Is.  each.  Seven 
preferred  ordinary  shares  taken  up.  Nothing  called  up.  Jlortgagos  and 
charges,  nil. 

GUILDFORD  ELECTRICITY  SUPPLY  CO.  (LTD.)— Capital  at  Ajuil  14  w.is 
£55.000  ill  2,"..(I00  iHvference  shares  of  £1  each,  and  (i.liOO  ordinary  shan- 
of  £5  each,  lS.S5(i  pr.'fereiicc  and  3,0.")9  ordinary  shares  taken  up. 
£34.153  paid,  huliuliiig  £2  on  2  (ndinary  shares  forfeited.  .Mortgages  ami 
charges  :   £25,000  1st  and  £15,(100  2nd  "mortgage  delie-ntnrcs. 

HASTINGS  &  DISTRICT  ELECTRIC  TRAMWAYS  CO.  (LTD.)— Return  to 
March  23  gives  caiiilal  as  £372.912.  10s.  in  130.000  prefen-nce  shaivs  of 
£1  each,  and  485.SS5  ordinary  shans  of  lO.s.  each,  (t)riginally  £501).(HH» 
in  50.000  preference  and  .50,(MK1  ordinary  shares  of  £5  each.  Redueial 
1911.)  80,000  i>ivfe:vnee  ami  2C.S.235  ordinary  shaii's  taken  up.  £80.000 
paid  on  |ireferenee  and  £134,117.  10s.  eoitsidercd  as  paid  on  the  ordinary. 
.Mortgages  and  charges  :  £2.)0,(M>0. 

NEW  SYSTEM  PRIVATE  TELEPHONE  00.  (LTD.)  -Capital  at  Juno  15 
was  £10,000  in  £1  shares.  All  shares  taken  un,  and  £8,000  paid.  £2,000 
ouusidurvd  as  paid.    Mortgages  and  cliurgaa  nil. 
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NORTHWICH  ELECTRIC  SUPPLY  CO.  (LTD.)— According  to  return  to 
April  14  caijital  is  £35,000  in  25,000  ordinarj-  and  10,000  preference  shares 
of  £1  each.  5,000  preference,  jind  18,525  ordinary  shares  taken  up. 
£23,525  paid.  Mortgages  and  charges  :  £10,810  4  per  cent,  debentures 
(part  of  £11,000  authorised). 

POPE'S   ELECTRIC    LAMP    CO.   (LTD.)— In  return  dated  Oct.  12,  1914 

(filed  JIa_v  15, 1915).  capital  £25,100,  in  £1  shares  (2.5,000  preference  and 

100  ordinary).     22,579  preference  and   100  ordinary  shares  taken  up. 

£4,254  paid     £18,425  considered  as  paid     Mortgages  and  charges,  £1 

-  (sic). 

STANDARD  ELECTRIC  CO.  (LTD.)— In  return  to  May  26  capital  is 
£10.000  in  £1  shares  (5,000  preference).  3,077  preference  and  5,000 
ordinarj-  .shares  taken  up.  £1  per  share  called  up  on  4.177  ordinary  and 
10s.  per  share  on  400  preference.  £4,377  iiaid;  £3,700  considered  as 
paid,  being  £1  per  share  on  823  ordinary  and  2,(377  preference,  and 
10s.  per  share  on  400  preference  shares.     Mortgages  and  charges,  £3,500. 

VACTITE  WIRE  CO.  (LTD.)— In  returns  to  Dec.  31,  1914,  capital  is 
£450  in  £1  shares.  All  shares  taken  up.  £2  paid.  £448  considered  as 
paid.     Mortgages  and  charges.  £1,700. 

VERA  CRUZ  TELEPHONE  CONSTRUCTION  CO.  (LTD.)— Return  to  Feb.  1 
gi%-es  capital  as  £10.'JOI-lin  £1  slian-s.  9,()55  shares  taken  up.  £2,500  paid. 
£7.155  ci'ii^ii-li-rii-l  a>  (jai-l.      .Mmtiia^ies  and  charges  :   nil. 

WESTERN  ELECTRIC  DISTRIBUTING  CORPN.  (LTD,)— At  Aug.  12  the 
capital  was  t:U.iiou  in  tl  -liarcs  (13.000  cumulative  preference,  3,000 
preferred  ordinary  and  15,000  ordinary).  9,715  cumulative  preference, 
2,000  preferred  ordinary  and  8,893  ordinary  shares  taken  up,  £l8,415.10s. 
paid.     Jlortgages  and  charges  nil. 

WREXHAM    MOTOR    &    ELECTRICAL     ENGINEERING    CO.     (LTD.)— 

Return  to  Jlay  25  gives  capital  as  £5,000  in  £1  shares.  928  shares  taken 
up.     £928  paid.     Mortgages  and  charges,  £000. 

MORTGAGES  AND  CHARGES. 

FRINTON-ONSEA  &  DISTRICT  ELECTRIC  LIGHT  &  POWER  CO.  (LTD.) 

Particulars  of  £t.UUO  tliird  debentures,  created  .luly  1.  191.5,  have  been 
filetl,  the  whole  amount  beuig  now  issued.  Propertj'  charged,  com- 
pany's undertaking  and  property,  present  and  future,  including  uncalled 
capital,  subject  to  first  and  second  mortgage  debentures,  and  money 
.secured  thereby  amoimting  to  £(5,000.     No  trustees. 


CITY  NOTES. 


MEMORANDA  (Aug.  4). — Bank  rate  5  per  cent,  (since  Aug.  8,  1914.) 
Consols  65.  Conso&  Pay  Day  Sept.  1.  Stocks  and  Shares  Ticket 
Days  Aug.  11  and  26.    Pay  Days  Aug.  12  and  27.    Price  of  silver,  22 ^d. 

BLACKPOOL  &  FLEETWOOD  TRAMROAD  CO.— The  directors  have 
liirlarcd  the  usual  dividind  of  4  percent,  for  the  cpiarter  ended  June  30. 

BRAZILIAN  TRACTION,  LIGHT  &  POWER  CO.  (LTD.)— Owing  lo  the 
unfavourable  rale  of  exeliaiige  with  Brazil  and  the  prolongation  of  the 
war,  and  notwithstanding  that  the  earnings  have  continued  to  increase 
in  a  satisfactory  way,  the  directors  have  decided  to  pay  a  dividend  on 
the  common  stock  for  1915  at  rate  of  4  per  cent,  per  annum.  Three  per 
cent,  has  been  jjaid  during  the  first  half  of  the  year,  and  the  directors 
have  now  declared  a  dividend  of  J  per  cent.,  making  3J  per  cent,  for  the 
three-quarters  of  the  year. 

BRITISH  COLUMBIA  ELECTRIC  RAILWAY  CO.  (LTD.)— All  extraordinary 

meeting  has  liii-n  eallcil  to  consiiler  two  agreements  between  the  company 
and  two  of  its  subsidiary  companies  for  the  operation  of  branch  lines. 
Owing  to  the  large  decrease  in  earnings  since  the  turn  of  the  year  the 
Comjjany  is  unable  to  recommend  any  further  dividend  on  the  preferred 
or  deferred  ordinary  stocks  for  the  year  to  .June  30.  The  approximate  net 
earnings  for  the  six  months  to  Dec.  31,  1914.  was  £lil0.5H4.  a  decn^ase  of 
£61.2.52,  compared  with  the  corresponding '])eriod  of  1913.  Kor  the  six 
m<mths  to  .June  30  (the  period  of  motor  car  competition)  the  approximate 
earnings  show  a  decline  of  £1.52,379,  or  an  ap|)roxiinate  decrease  in  net 
earnings  of  £213,631.  The  appro.vimate  net  earnings  for  the  year  to 
.(mil- 30  amount  I.I  1270.58S. 

BRITISH  INSULATED  &  HEL8BY  CABLES  (LTD.)— Warrants  for  the 
'hvidcnd  on  tin-  6  |n  r  i  ent.  preference  shares  to  June  .30  have  U'cn  |)Osled. 

CENSORED  TELEGRAMS.— It  isannounced  that  arrangenu'iits  have  U'cii 
inarje  fur  the  n  iniljur.sement  of  unexpended  balances  of  thi'  charges  mnile 
on  eensoncl  lilegrams  which  remain  in  the  hands  of  tin-  I'lwt  ( )flice  and  of 
the  Submarine  Cable  CorapanieH.  This  coneission  l.i  the  senders  is 
subject  to  certain  eonflitions  and  doe.s  not  a|)ply  to  tiligranis  despatched 
prior  to  June  15.  191.5,  nor  to  any  item  of  less  thiiii  tn.  un  any  inblegram. 

CHARING  CROSS,  WEST  END  &  CITY  ELECTRICITY  SUPPLY  CO.  (LTD.)— 

The-  directors  have  ri,_.(;|ariil  an  int<-rjm  divideml  oji  tin-  urdiiuiry  shares 
of  the  West  Knd  undertakings  for  the  half-year  emled  .liinr'  30  at  rate  of 
i  per  cent,  per  annum,    Warrantii  will  be  posted  on  the  14tU  inst. 


CITY  OF  BUENOS  AYRES  TRAMWAYS  CO.  (1904)  (LTD.)— A  dividend  of 

Is.  3d.  per  share  (at  rate  of  5  per  cent,  per  annum)  h.as  been  declared  for 
the  quarter  ended  .Tune  30. 

COMPANIES  TO  BE  STRUCK  OFF  THE  REGISTER. — The  following  will 
be  struck  otf  the  Register  of  Joint  Stock  Companies  unless  cause  to  the 
contrary  is  shown  before  Nov.  3  : — 

Auto-Electric  Vacuum  Drying  SjTid.,  Boudjah  Electric  Lighting  Co., 
Chapman  Motor  Starter  Synd..  East  Kent  Electric  Supply  Co.,  Fila- 
ments, Radiographic  Processes,  Small  Power  Dynamo  &  ifotor  Co., 
United  Sherardizing. 

J.  F.  &  G.  HARRIS  (LTD.) — At  the  statutory  meeting  on  Saturday  the 
directors  will  report  that  the  total  number  of  shares  allotted  is  12,554 
3  per  cent,  cumulative  preference  shares  of  £1  each,  and  21,404  ordinarj' 
shares  of  2s.  6d.  each.  Seven  ordinary  shares  have  been  allotted  for 
cash  and  17s.  Ud.  has  been  received,  while  12,554  preference  shares  anrl 
21,397  ordinarj'  shares  have  been  allotted  as  fully-paid  shares  in  accord- 
ance with  the  agreement  of  .June  22,  1915,  made  between  Messrs.  .J.  F.  & 
0.  Harris  and  the  eunipany. 

KENSINGTON  &  KNIGHTSBRIDGE  ELECTRIC  LIGHTING  CO.  (LTD.)— 
The  directors  haw  declared  an  interim  dividend  of  3  per  cent.  o:i  the 
ordinarj'  shares  for  the  half-j'car  ended  June  30. 

METROPOLITAN  ELECTRIC  SUPPLY  CO.(LTD.)— An  interim  dividend  for 
the  half-year  ended  .June  30  last  at  rate  of  2  per  cent,  per  ainium  has  been 
declared,  p.ayalile  Aug.  13. 

NEWCASTLE- ON-TYNE  ELECTRIC  SUPPLY  CO.  (LTD.)— The  directors 
have  decided  to  postpone  for  tile  time  being  the  interim  dividend  on  the 
ordinary  shares. 

STOCK  EXCHANGE  NOTICES.— The  Stock  Exchange  Committee  have 
ordered  2,178  £5  fully  paid  (inlinary  and  2.014  £5  5  per  cent.  cumiUativo 
preference  shares  of  tin-  ('•ilruiia.  Electric  Supplij  Curpn.  {Lid.)  ;  and  a. 
further  issue  of  £4()0,Ol.Mi  i\  pir  cent,  perpetual  consolidated  debenture 
stock  of  the  Winnipeij  Ehclric  Railway  Co.  to  bo  quoted  in  the  Offici  al 
List. 

VICKERS  (LTD.) — An  interim  dividend  of  2i  per  cent.  (less  tax)  has 
been  declared  on  the  preferred  stock  and  preference  shares  and  Is.  per 
share  (tax  free)  on  the  ordinary  shares. 

WESTMINSTER  ELECTRIC  SUPPLY  CORPN.  (LTD.)— Subject  to  final 
audit,  an  interim  dividend  is  recommended  at  rate  of  0  per  cent,  per  annum 
(less  tax),  for  half-j'ear  ended  .June  30,  payable  Sept.  1. 


ELECTRICAU  COMPANIES'  SHARE  LIST. 

What  were  known  as  "  official  quotations  "  are  not  now  issued,  but 
we  give  below  the  latest  prices  at  which  actual  transactions  took  place 
on  or  before  Wednesday,  Aug.  4.  The  greatest  care  is  taken  in  compiling 
these  figures,   but  the  difiiculty  of  verification  is  now  much  increased 

Aug.  4.     I  Yielded.  ""^• 
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3% 
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.t. 
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4%   1 

Electricity  Supply. 

Bournemouth  &  Poole  E.L.  Ord 

Do.    4J%  Cum.  Pref 

Do.    6%  Cum.  2nd  Pref 

Brompton  &  Kensington  Ord 

Central  Elec.  Supp.  G.  Deb.  St 

Charing  Cross  West  End  &  City  Debs... 

Do.    4}%  Pref 

Do.    Ord 

City  of  London  Elec.  Lt.  Ord 

Do.    6%  Pref 

Do.    5%  Deb.  St 

County  of  London  Ord 

Do.     6%  Pref 

Do.    2nd  Deb 

Edmundson's  Elec.  Supp.  4J%  Debs... 
Kensington  and  Knightsbridge  Ord.  .. 

Do.    Deb.  St  

London  Elec.  Supp.  6%  Pref 

Do.     4%  Mort.  Debs 

Metropolitan  E.  Supp.  Ord 

Do.     1st  Mort.  Deb 

Midland  Elec.  Corpn.,lst  Mort.  Deb.  St. 
Newcastle  &.  Dist.  E.L.  6%  2nd  Dbs  . . 
Newcastle- ■on-TyneE.S.S%2dMt.Db.St. 
North  Metropolitan  E.  P.  Supp.  6%  Pref 
South  L-ondon  E.S.  1st  Mort.  Debs.    .. 

Urban  Elec.  Supp  4S%Db.  St 

Waste  Hc.it  SiCas  Elec.  Gen.  Stations- 
Westminster  E.S.  Corp.  Ord 

Do.    4!%  Cum.  Pre: 

Electric  Railways  &  Tramways. 

British  Elec.  Traction  5%  Debs 

Do.    6%  Cum.  Pref 

Central  London  Guar.  Assented  Ord.  .. 

Do.        do.        Assented  Def.  Ord.  .. 

Do.    4!"-,  Pref 

Do.     'i"„  Deb.  St 

City  &S.  London  Deb 

Do.    Prof.  1896    

Lanarkshire  Tramways 

London  Electric  Ry.  Ord 

Do.    4%Prof 

Do.    4%Debs 

Metropolitan  Ry.  Con.  Ord 

Do.     3\-„  Pref 

Do.     3)%  Convertible  Pref 

Do.     31%  A  Dobs 

Do.     3j%  DotM 

MotropollUi.  DUt  Ry.  Otd 

Oo.     4%  Prior  Lion      
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Jan.  Jly 
Jan,  Jly 
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Feb,  Aug 
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Jan,  July 
Mar.  Sept 
Jan,  Jly. 
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Feb.  Aug 
Feb,  Aug 
Jan,  July 
Jan.  July 
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ELECTRICAL  COMPANIES'  SHARE  UST.—Coiitinued. 


Last 

DlTI- 
DEND! 


48% 
6% 
4% 
4% 


100!  5o/„ 


i    6% 


Electric  Railways  and  Tramways 

Metropolitan  D'st.  Ry.  44°;,  First  Pref 

Do.    6%  Perp.  Debs 

Do.    4%  Debs 

Do.    4%  Debs.  (1903-S) 

Do.     4%  Guar.  Stock 

Underground  E.  Rys.  of  London  Shares. 

Do.    AOrd 

Do.    6%  Inc.  Debs 

Do.    6%  Inc.  3ds.,  with  coup.  IS. . . . 

Do.    4J%  Bds 

Yorkshire  W.  Riding  Ord 

Do.     Pref 

Electric  IVIanufa:turing,  &c. 

Babcock  &  Wilcox  Ord 

Brit.  Aluminium  Ord 

Do.     Prior  Lien  Debs 

Do.    6%  Pref 

Brit.  Insulated  &  Helsby  Ord 

Do.    6%  Cum.  Pref 

British  L.M.Ericssion  Mfg. Cm.6%  Pref. 
Brit.  Westinghouse  Pref 

Do.     6%  Prior  Lien  Debs 

Do.    4%  Mort  Deb.  St 

Callenders  Cable,  Stc.,  Co.  Ord 

Do.     5%  Pref 

Castner  Kellner 

Dick,  Kerr  &  Co.  6%  Pref 

EJison  &  Swan  U.Elec.Lt.  A.  £3  pd 

Elec.  Construction  Ord 

Do.    7%  Cum.  Pref 

Do.  4%  Debs 

General  Electric  6%  Pref 

W.  T.  Henley's  Te'.egh.  Wks.  Co.  Ord.  . 

Do.     4J%  Cum.  Pref 

Do.     4|%Db 

India  Rubber,  G.  P.  &c.,  Ord 

Do.  Pref 

Do.     4%  Debs 

Telegh.  Con.  &  Main.  Co 

Do.     4J%Debs 

Vickers  Ord 

Do.     5%  Pref 

Do.     1st  Debs 

Do.    41%  2nd  Debs 

Telegraphs. 

Amazon  Telegh.  Co.  £%  Debs 

Anglo  American  6%  Pref.  Ord 

Do.    Def.  Ord 

Commercial  Cable  4%  Debs 

Cuba  Submarine  Ord 

Do.     10%  Pref 

Direct  Spanish  10%  Pref 

Direct  United  States 


TtlM,     <      Rate 

Wed.,  PER  CEMT. 

Aug.  4.       \   YlBLDEO.  ! 
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10  io/^ 

St  25/0'  ii'tern'Tel.  Co.  Ord. 

St.  I  4«/. 


6% 
3/0 
4% 
4i% 
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4% 
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8% 
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41% 


6% 
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St 
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.^i  2/9 
100    $11 

>t»    $ll 

S  8% 

c.^  2/6 

St    41% 

5  94% 

5% 


3J%  Pref 

Do.     4%  Debs 

Eastern  Extension  Tel.  Co.,  4%  Debs.. 

Do.    Ord 

Ct  Northern  Tel.  Co.  with  Coup.  8.. . 

Indo-European 

Marconi's  Wireless  Tel.  Co 

Do.    7%  Pref 

West  India  &  Panama  Ord 

Do.     1st  Pref 

Western  Telegh.  Co 

Do.    4%  Deb.  St 

Western  Union  50  yr.  Bds 

Telephones. 

American  Telephn.  &  Telgh.  $100  Cap. 

Cuban  Telephn.  Co.  5%  Bds 

Monte  Video  Telephn.  Ord    

New  York  Telephone  44%  Bds 

Oriental  Telephone  Ord 

Do.    Db.  St 

Telephn.  Co.  of  Egypt  Db.  St 

United  River  Plate  Ord 

Do.    5%  Cum.  Pref 

Do.    Deb.  Stk 

Financial  and  Investment 

GlobeTelegh.  &Trust 

Do.     6%  Pf 

Mackay  Companies' Common  

Do.     $100  Pref     

Submarine  Cable  Trust  Certs 

Colonial  and  Foreign  Railways, 

Anglo  ArgentlneTrams.  5%  Debs 

Do.     "  ■ 
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9/J 
21i 
72  i 

151 

7i 
6A 

1181 

69 

81 

78!t 
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4  U   10 

5  17    8 
5  16    6 
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6  3  2 
6  19  6 
5  10    4 

5  13    6 

6  112 
6  13  4 
5  16  10 
5  IB  2 
5  1  5 
4  18     1 


971 
ifi 

8bi 

88 
52 
4i5 


67  4 
125j 

Tranway: 


100 


5   6% 


Do.    4%  Debs 

Do.  54%  IstPref... 
Do.  54%  2nd  Pref.. 
Brazilian  Traction  Ord 

Do.    6%  Pref 

BrisbaneTrams  Ord 

Do.    5%  Cum.  Pref 

British  Columbia  4i%  Con.  Dobs 

Calcutta  Elec  Trams.  Ord 

Havana  Elec.  Ry.  5%  Bds 

Madras  Elec.  Trams  6%  Cum.  Prof.   . . 

>     Manaos  Trams  5%  Debs 

.  {  Mexico  Trams  Common  St  

;  I     Do,    57„Bds    

%  Montreal  Street  Ry.  44%  Debs.  (1922) . . 
I  Rio  de  Janeiro  Tram,  L.&  P.  50  yr.  Bds 
%;  Toronto  Railway  Co.  4)%  Bds 


6  12 

4  12 

5  10 


5  IS 

4  15 
,  &C. 

6  IJ 

5  12 
5  14 


41 
654 

884 


951 


■  If 


Colonial  and  Foreign  Electric   S'jpply,  &c. 


Adelaide  Elec.  Supply  6'}, 

Do.     5%  Debs 

Bombay  E.  S.  &  T  6%  Prof 

Calcutta  E.  S.  Corp.  Ord   

Do.     5%  Pref  

Canadian  Gon.  Elec.  Common  St  

Melbourn eElec. Suoply5%  IstMt  Dobs. 

Do.     5%  Cons.  Dob.  St 

Shawlnlgan  Water  b  Power  5%  Bds 

Do.    Cap.  Stock  -X  riK'its    

Toronto  Power  44%  Dob.  St     


4450  Cons.  Dob.  St 

••     ;  Victoria  Fall .  <c  Transvaal  P.  Co.,  6%Pl 
HX    Do~  54%  2nd  Mnrt   D.h. 


9dJ 
104t 


994 
981 
llSi 
97  i 
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Jun,  Dec 
Feb,  Aug 
Apl,  Oct 
Apl,  Oct 
Mar,  July 
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Ja.Ap.Jly.O 
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May,  Nov 
Mr,Jly,0.Dec 

Jun,  Dec 

May,  Nov. 

Ja.Ap.Jn.O 

Jan,   Jly 

Nov. 

May,  Nov 

Apl,  Oct 

J.-in,  July 

Jan,  July 

Apl,  Oct 
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Ja.Apl.Jly.O 
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Fb,M,Aj8.N 

Ja,Apl,Jiy,0 
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Fob,  Aug 

Jan,  July 
Fb.M.Aug-.N, 
M'lr,  Sep 
Fob,  Aug 
Jun.  Doc 
Fob,  Aug 

Mar,  Sept 
Jun,  Doc 

May,  Nov 

Mar ,  Scr-t 

Ja,Apl,Jly,0 

Juno,  Doc 

Apl,  Oct 

Jan,  July 

,Ja,Apl.Jl/.0 

Jan,  July 

May,  Nov 

Jan,  July 

Jan,  July 


HSTAI  FBICSS. 

Messrs.  J.  B.  Gamham  &  Sons,  132,  Upper  Thames-street,  London,  E.C.,  quote  under 

date  August  4,  the  following  as  the  present  basis  prices  of 

New  MBTAL3.  par  lb.  per  ton. 

Solid  Drawn  Brass  Tubes. ....,_     13;j.      Enellsh  Leid..  _„„....-     f24  15    f 

Solid  Drawn  Copper  Tubes 13.i,d.      AnOmony    .._ . £12D    0     0 

Brazed  Copper  Tubes    „      13.;j. 

Brazed  Brass  Tubes ISJd.  OlJ>  MSTAU.  per  ton. 

Brass  Wire ,„       ui      Clean  Scrap  Copper _     £66     0    0 

Cooper  Wire  _     HJd.     Braziery  Copper  Scrap £60    0    0 

Rolled  Brass  _      lajri.      Clean  Scrap  Brass £54    0     0 

Brass  Sheets  „___.._      14,U.      Old  Lead     £20    0    0 

Old  Zinc £50     0    0 

T^T  ton.      Hollow  Pewter £120     0     0 

CopperSheoti    _„..„.._  £102    0    0      Black  Pewter £85    0     0 

Spelter £98    0    0     Gun  MeUl £62    0    0 

Mr.  A.  Joseph.  Earl-street,  London-road.  Southwark,  Londoa,  S,E.,  quotes  under  date 

August  3,  the  following  prices  of  Scrap  Mstal?  : — 

rvr  ton.  per  ton 

Aluminium  Cuttings    £75    0    0      Gun  Metal £64    0     0 

Clean  Mixed  Brass    _     £57    0    0     Old  Lead £21   10    0 

Clean  Copper £68    0     0      Tea  Lead £19    0    0 

Clein  Copper  Cuttings £70    0     C      Hollow  Pewter £120     0     0 

Braziery  Copper £62    0     0      Shaped  Blade  Pewter £85    0     0 

Mr.  Joseph  can  supply  solder  at  the  following  prices  per  ton  )  Plumb«r'i  Solder  (in  bar 

or  strip).  £75.  Commercial  Tinman's  Solder.  £95  ;  Blowpipe  Solder.  £105. 


ELECTRIC  TRAMWAY  &  RAILWAY  TRAFFIC  RECEIPTS. 


LINE. 


Week 
ended. 


AaOREQATB. 


Incordec.  AaoKKaA-  _ 

(a)         No.of     «,_„„_,   line,  or  dec 
I weeks,    -ft^"""'   |        (a) 


Aberdeen  Corporation  . . . 

Anglo-Argentine 

Ashton-under-Lyne 

Ayr  Corporation 

Bath  Electric  Trams.  Ltd 
Birkenhead  Corporation., 
t  Birmingham  Corporation. 
Blackburn  Cxjrporation  . . 
Blackpool  Corporation  . . 
Blackpool  and  Fleetwood 
Bolton  Cx)rpo[ation 
Bournemouth  . 


(Tra 

u 


Bradft  rt  Corporation  . . . . 
Brighton  Corporation  .... 
D  -  .  1  T  f  Trams. . 

Brsto:Trams|B^.g._g^^ 

Burmah  E.  Trams  &t  Ltg. 
bumlcy  Corporation    . . .  • 

Burton  Corporation 

Bury  Corporation 

Calcutta  Tramways  Co.  .. 

Camborne-Redruth    

Caidiff  CorFnration 

Cork  Electric  Trams  Co. . . 
Coventry  Corporation  . . 
Croyaoii  Corporation  .... 

•Derby  Corporation 

Dover  Corporation 

Dublin  &  Lucan  Railway  . 

Dublin  United 

Dundee  Corporation  ..... 


Aug.       1 
July     31 


Aug.       1 
July     30 


Aug.       1 
July'    24 


East  Ham  Cou 

Exeter  Corporation 

Glasgow  Corporation 

Glossop  Trams 

Glouces  ter  Corpn 

Halifax Corpn.  ..{l'^^ 
Hastings  Elec.  Trams  Co.. 

Hudderstield  Corpn 

Hull  Cor  poration 

Utord  District  Council 

Ilkeston  Cxirporation 

Ipswich  Cxjrporation 

IsleolThanetCo 

Kilmarnock  Corporation . . 
Lanarkshire  Trams  Co.  . . 

Lancashire  Utilted    

Leeds  Corporation  

Leicester  Corporation  .... 

Leith  Corporation   

Lincoln  Corporation 

Liverpool  Corporation  . . 
LlandudnoiColwyndayR 
London  County  Council  .. 
Lowestoft  Corporation  ... 
M  aidstonc  Ckjrporation . . . 
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(a)  Those  comparisons  are  with  the  corresponding  period  last  year.      •  Partly  eloclrlcel. 

t  locludos  omnibus...  ikc  JMInus2d»ys.  I  Minus  3  dew  llPlus3rt»v», 

1  Plia  2  days.        "  Compared  with  ono  week  more  l«it  year. 
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A  Unique  Opportunity. 

The  brief  description,  i^iveu  on  another  page  of  this  issue, 
of  salted  carbon.s  i.s  opportune.  In  thefce  days  we  hear 
little  of  arc  lamp  development ;  but  it  is  inconceivable 
that  the  many  engitieers  and  scientists  who  have  made  a 
study  of  the  arc  will  allow  their  labours  to  be  set  at  nought 
by  the  gas-filled  incandescent  lamp.  Rather  should  we 
imagine  that  the  half-watt  lamp  will  act  as  an  incentive  to 
arc  lamp  manufacturers  and  to  students  ot  the  arc  generally 
to  turn  out  something  still  better.  Although  the  difficulty 
of  ensuring  a  plentiful  supjjly  of  carbon  electrodes  (to  say 
nothing  of  the  effect  of  re.stricted  lighting)  has,  without 
doubt,  had  a  disturbing  effect  on  the  industry,  wc  are, 
nevertheless,  of  the  opinion  that  the  internipl ion  orce.-isatitn 
of  the  supply  of  such  electrodes  is  a  ble.ssijig  in  disguise,  in 
so  far  as  it  affords  a  luiique  opportunity  for  the  arc  lamp 
s[)ecialist  to  investigate  the  properties  of  salted  metal 
electrodes  and  to  arrange  for  their  production  on  a  com- 
mercial scale.  In  all  j)robability  such  an  opportunity  will 
not  occur  again.  Till  such  time  as  an  unrestricted  supply 
of  electrodes  can  be  obtained  at  reasonable  cost,  the  arc 
lamp  cannot  possibly  compete  with  the  ga.s-filk'd  lamp.  In 
all  likelihood  the  supply  will  be  cut  ofT  for  some  considerable 


time,  and  unless  the  arc  lamp  manufacturer  turns  his  atten- 
tion to  the  development  of  metal  electrodes  it  is  possible 
that,  to  all  intents  and  pu  rposes ,  the  uidustry  will  be  dormant. 
The  several  chemical,  thermal  and  electrical  problems 
connected  with  the  development  of  the  salted  metal  elec- 
trode, though  difficult,  are  not  rnsurmomitable,  and  we  have 
reasons  for  supposing  that  the  metal  electrode  will  not  be 
more  costlv  than  the  encrusted  carbon  electrode. 


Surface  Leakage. 

In  dielectrics  the  extent  of  the  surface  leakage  is  often 
more  important  than  the  insulation  resistance,  or  volume 
resistance,  of  the  material  itself  ;  and,  indeed,  the  practical 
value  of  very  high  volume  resistivity  may  be  limited  by  the 
surface  leakage.  The  importance  of  this  fact  is  brou.ght  out 
by  an  mteresting  investigation,  which  we  give  elsewhere, 
by  Mr.  H.  L.  Curtis,  of  the  Bureau  of  Standards.  It  will 
be  noticed  that  Mr.  Curtis  treats  the  property  of  surface 
leakage  as  beuig  a  property  of  the  material  itself.  Actually 
this  is  not  the  case,  as  such  leakage  is  due  to  a  film  of 
moisture  quite  distinct  from  the  material.  On  the  other 
hand,  the  extent  to  which  the  film  will  condense  upon  the 
surface  depends  upon  the  nature  of  the  surface  itself ; 
therefore,  it  is  not  unreasonable  to  treat  such  leakage  as 
being  a  property  of  the  dielectric.  It  need  scarcely  be  said 
that  the  film  itself  Is  of  minute  thiclaiess,  and  its  imjx)rtance 
will  vary  very  considerably  according  to  the  amount  of  salts 
which  may  find  their  way  into  solution.  The  film  being 
minute,  the  effect  of  such  salts  may  be  very  marked,  and, 
conset;[uently,  any  tendency  for  a  dielectric  to  change  its 
surface  chemically — for  example,  under  the  influence  of 
simlight  or  ultra-violet  light— may  have  a  very  harmful 
effect.  Generally  speaking,  however,  it  would  seem  that 
the  value  of  a  dielectric  from  the  surface  leakage  pouit  of 
view  depends  more  upon  the  mechanical  state  of  the  surface 
than  on  anything  else.  It  is  for  this  reason  that  porcelaui 
and  gla.ss  are  .so  valuable  ;  they  give  a  surface  which  does 
not  tend  to  take  up  moisture,  and  they  are  also  very  per- 
manent in  character  luidcr  ordinary  conditions. 


Irrigation. 

In  this  coujitry  irrigation  is  but  little  required,  and 
therefore  it  does  not  often  come  up  for  consideration, 
except  to  the  very  limited  extent  of  the  occasional  erection 
of  a  small  windmill  for  pumping.  In  our  Colonies,  however, 
it  is  otherwise,  and  irrigation  fr('(|ucntly  plays  a  very 
important   part  ;    conse(HicntU',  from  the  electrical  point 
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•of  %dew,  it  is  worth  while  to  keep  an  eye  upon  this  subject. 
This  point  is  very  well  illustrated  by  an  article  on  "  Electric 
Pumping  for  Irrigation."  which  we  give  in  another  column, 
and  which  shows  what  is  bemg  done  in  this  direction  in  the 
United  States.  It  is  recognised  that  a  pxuuping  load  is 
generally  desirable,  as  it  usually  provides  a  fairly  long-hour 
load.  Moreover,  m  the  case  of  irrigation,  it  should  be 
remembered  that  the  load  is  one  which  runs  through  the 
summer  months,  when  other  loads  have  a  way  of  falling  off. 
In  the  article  to  which  we  have  referred  it  is  stated  that  in 
one  district  the  divea:sity  factor  is  3-0  and  the  annual  load 
factor  is  19-4,  pumping  being  almost  continuous  from  May 
to  September.  The  extent  of  the  irrigation  in  certam  dis- 
tricts is  sufficiently  indicated  by  stating  that  the  Western 
States  Gas  &  Electric  Co.  operates  225  miles  of  transmission 
line  for  serving  irrigation  plants,  and  there  are  approxi- 
mately 740  customers,  with  a  total  connected  load  of 
G,100h.p.  Again,  the  Southern  California  Edison  Co. 
has  now  over  1,500  pumping  plant  consumers,  with  a  con- 
nected load  of  approximately  45,000  H.P.,  irrigating  about 
130,000  acres.  The  subject  is,  therefore,  one  t'o  which 
attention  should  certainly  be  paid  b}'  the  electricity  under- 
takings in  our  Colonies. 


New  Submarine  Cable. — The  Compagnie  Fran^aise  des  Cables 
Telegiaphiques  has  recently  opened  a  submarine  cable  between 
San  Domingo  (Dominican  Republic)  and  Mayaguez  (Porto 
Rico)  and  a  land  line  of  186  km.  (115  miles)  between  Mayaguez 
and  San  Juan  de  Porto  Rico. 

Ancient  Telephones  and  Cables. — The  interesting  collection 
of  historic  electriciil  apparatus  now  bcii:g  made  by  the  Institu- 
tion of  Electrical  Engineers  includes  a  gift  from  Queeu  Alex- 
andra of  the  telephone  fixed  at  Marlborough  House  from  the 
school-room  to  her  sitting-room  in  1878.  There  are  also  pieces 
of  several  submarine  cables,  among  them  being  that  laid  from 
Dover  to  Calais  in  1850. 

A  New  Safety  Signalling  Bed.— In  a  Paper  read  at  the 
annual  nieetinji  (if  the  North  of  England  Institute  of  Mining 
and  Electrical  En^incci-s,  Prof.  Thornton  described  au  electric 
signalling  bell,  in  which  sparking  at  the  trembler  contact  was 
prevented  so  as  to  ensure  safety  from  explosion.  By  means  of 
a  new  device  which  could  be  fitted  to  any  signalling  bell  the 
current  giving  rise  to  the  spark  was  diverted  through  a  by-pass, 
so  that  the  high  potential  causing  the  spark  was  avoided.  Dr. 
Wheeler,  of  the  Home  Office,  has  testified  to  the  efficiency  of 
the  apparatus. 

Forthcoming  Books.— "The  Electrician"  Company  will 
have  ready  in  Sc])!!  iiiber  Dr.  W.  H.  Eccles' "  Wireless  Telegrajihy 
and  Telephony  ;  A  Handbook  of  Formulic,  Data  and  Informa- 
tion." The  book  will  be  indispensable  to  the  worker  in 
wireless,  and  will  be  the  first  book  of  its  kind  published  in  any 
language.  It  will  comprehend  all  systems  of  wireless,  and  will, 
consequently,  be  a  work  of  international  importance.  Other 
books  in  "  The  Electrician  "  Series,  nearly  ready,  are  :  "  Elec- 
tric Switch  and  Controlling  Gear."  by  Dr.  C.  C.  Garrard  ; 
"  Theory  of  the  Submarine  Telegraph  Cable,"  by  Dr.  H.  W. 
Malcolm  ;  a  new  edition  of  '"  Primary  Batteries  :  Their  Con- 
struction and  Use,"  by  W.  R.  Cooper  ;  a  new  edition  of  "  The 
Localisation  of  Faults  in   Electric  Light   Mains,"   by  F.   C. 

Raphael. 
Funeral  of  Mr.  Hammond.— At  the  funeral  of  the  late  .Mr. 

JioliTt  Huiiiiiii.ikI.  h<iii.   Ireiisurer  of  the  Institution  of  Elec- 
Irual  Eiiu'ineer.",  at  (ioldeis  Green  Crematorium  on  Monday, 

the  iith  uiHt.,  amongst  others  the  following  nicnibcrs  of  the 

InHtitiition  were  present  : 

.'*ir  .lohn  Smil  (|'r,.Hi<U.ni).  Mr.  A.  Sioincn«.  Mr.  W.  M.  M..r<lev  (I'nst 

I  «..,.lenU).  Mr.  K.  Gill.  Mr.  A.  M. .).  Ogilvic.  Ur.  A.  l<u««ll  (M.-mUrn  of 


Council),  ilr.  H.  W.  Couzens,  Mr.  G.  W.  Spencer  Hawes,  ilr.  F.  Ince, 
llr.  J.  E.  Kingsbury,  Mr.  E.  A.  Xasli.  Mr.  A.  H.  Preece,  ilr.  .J.  Rider. 
Mr.  H.  M.  Savers,  Mr.  S.  Sharp.  Mr.  A.  M.  Sillar,  Mr.  A.  A.  C.  Swinton. 
Mr.  H.  W.  Wilkinson,  Mr.  W.  Wyld  (Members). 

The  following  Members  of  Council  and  Past  Members  of 
Council  wrote  expressing  their  sympathy,  and  regretting  that 
thev  were  unable  to  be  present  : — 

iir.  W.  A.  Chamen,  Mr.  R.  A.  Chattock.  Sir  William  Crookes,  O.M.. 
F.R.S..  Col.  R.  E.  Crompton,  C.B.,  Mr.  W.  B.  Esson.  Mr.  J.  S.  Highfield. 
Mr.  H.  Hirst.  Prof.  T.  Mather,  F.R.S..  Mr.  S.  Morse.  Mr.  G.  W.  Partridge. 
Mr.  W.  H.  Patchell.  >Ir.  H.  Faraday  doctor.  Mr.  R.  T.  Smith.  Mr.  C.  H. 
Wordingham,  and  Mr.  P.  F.  Rowel'l. 

A  2,400-Volt  Continuous  Current  Railway. — According  to 
the  ■"  General  Electric  Review  "  (U.S.A.)  the  Bethlehem-Chile 
Iron  Mines  Company  possesses  an  exceptionally  rich  deposit 
of  iron  oie  at  Tofo,  Chile,  which  it  is  preparing  to  mine  in  large 
quantities  by  electric  power  for  shipment  to  the  United  States. 
Electricity  will  also  be  used  to  transport  the  ore  by  rail  to  the 
coast  by  a  line  15  miles  long  on  a  gradient  of  1  in  33.  As  it  is 
the  loaded  trains  that  will  be  descending,  a  great  saving  will  be 
effected  by  the  regenerative  braking  that  it  is  proposed  to  use. 
The  locomotives  which  are  to  be  arranged  for  continuous- 
current  working  at  2,400  volts,  v\-ill  be  equipped  with  four 
300  H. p.,  1,200-volt  motors  connected  two  in  series.  The 
generating  station  will  have  od-fii'ed  boilers,  the  od  being 
brought  in  tank  vessels  and  pumped  into  a  storage  tank  above 
the  station.  An  ingenious  feature  is  the  method  of  obtaining 
boiler  ''  make-up  "  water  from  sea  water,  part  of  the  exhaust 
steam  being  "  by-passed  "  into  an  evaporating  condenser  for 
this  purpose. 

Railway  Electrification  in  Canada.  —  Accordmg  to 
""  Electrical  News  ""  there  are  two  high-voltage  continuous- 
current  electrification  schemes  in  Canada  nearing  completion, 
and  a  third  under  construction.  The  first  I..50(Vyolt  line  in 
Canada  will  be  that  of  tht^  London  &  Port  Stanley  Railway. 
After  the  mo.st  searching  consideration  it  has  been  decided  that 
construction  and  operating  costs  justify  the  use  of  this  higher 
voltage  in  preference  to  the  time  honoured  600  or  650  volts, 
which  at  the  present  time  is  universal  throughout  the  Dominion 
of  Canada.  A  2,400- volt  line  is  nearing  completion  in  Montreal 
and  will  probably  be  in  operation  within  the  next  tliree  months. 
The  locomotives  are  practically  ready  for  shipment  on  both 
these  lines.  The  third  electrification,  which  is  temporarily 
held  up,  is  a  section  of  the  Canadian  Pacific  Railway  line  over 
and  through  the  Rocky  Mountains  where  the  heavy  grades  and 
a  long  tunnel  will  make  this  form  of  traction  particularly 
attractive  and  economical. 

Mobilising  Science. — A  scheme  has  been  developed  by  the 
Chemical  Society  for  organising  the  scientific  ability  of  its  own 
Fellows  and  those  of  other  bodies,  and  is  making  great  progress. 
Already  1,200  forms  have  been  received,  in  which  each  Fellow 
states  how  much  time  or  laboratory  accommodation  he  can 
give  for  the  .service  of  the  country,  and  in  what  class  of  woik 
he  believes  he  can  be  of  use.  These  Fellows  belong  to  the 
following  societies : — 

The  Chemical  Society. 

Royal  .\gricultural  Society. 

Biochemical  Society. 

Society  of  Chemical  Industry. 

Society  of  Dyers  and  Colourists. 

Faraday  Society. 

Institute  of  Chemistry.  I 

Each  society  has  also  nominated  six  experts,  who  will  form  a 
committee  to  consider  and  re]iort  on  matters  referred  to  it  by 
the  Council.  There  will  also  be  a  general  committee  to  decide 
cpiestions  of  policy  with  reference  to  all  scientific  ([Uestions  of 
importance  to  the  nation,  whether  concerned  with  the  war  or 
not.  The  President  of  the  Chemical  Society,  Dr.  Alexander 
Scott,  has  stated  that  the  .society  will  be  glad  to  receive  useful 
ideas  from  the  general  public.  Suggestions  should  be  addressed 
to  the  Council  of  the  Chemical  Society,  Burlington  House, 
London.  W. 

Problems  and  Experiences  in  150,000-volt  Transmission.  - 
.Mr.  Iv  Woo.iliury.  of  the  I'acilii'  Lii^lit  and  Power  Corporatinn, 
California,  has  recently  reviewed  the  experiences  of  18  months' 
ojieration  of  the  Big  Creek  Development  of  the  Pacific  Light 


Institute  of  Motals.^ 
Institution  of  Mining  and 

Metallurgy. 
Pharmaceutical  Society. 
Physical  Society. 
Society  of  Public  Analysts. 
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and  Power  Corporation,  and  has  compared  these  experiences 
with  the  forecasts  and  assumptions  made  at  the  time  of  pre- 
paring the  designs.  One  of  the  most  stiking  features  of  the 
operation  of  this  ISO.CHJOvolt  system  is  that  in  normal  operation 
60.0CK3  kw.  generated  in  two  plants  under  a  total  hydraulic 
head  of  -t.OOO  ft.  and  transmitted  240  miles  at  150,000  volts, 
is  distributed  with  a  continuity  and  reliability  of  service  and 
voltage  regulation  even  better  than  when  the  source  of  supply 
■was  a  large  modern  steam  plant  transmitting  only  20  miles  at 
15,000  volts.  Moreover,  the  operation  of  the  system  has 
shown  that  there  is  no  necessity  for  the  expense  of  maintaining 
a  steam  reserve  of  100  per  cent,  of  the  transmitted  power  in 
leadiness  at  all  times  to  take  the  load. 

Electric  Trucks  for  Handling  Cargoes  on  Panama  Railroad. 
According  to  the  "  Canal  Record,"  a  number  of  electi-ic  trucks 
have  been  ordered  by  the  Panama  Railroad  Co.  for  handling 
cargo  at  the  piers  at  Cristobal.  The  tractor  trucks  are  6  ft. 
long  and  weigh  approximately  2,500  lb.  They  are  eciuipped 
with  two  si  ts  of  storage  batteries,  and  have  a  speed  of  1  to  7 
miles  per  hour,  three  speeds  forward  and  three  reverse  being 
provided.  They  are  rated  to  haul  three  trailers  carrying 
20,00IJ  lb.  Experiments  are  also  to  be  made  with  tiucks 
equipped  with  small  cranes  in  order  further  to  eliminate  labour. 
L.  &  S.W.  Railway  Electrification. — In  connection  with 
the  electrification  of  a  .section  of  the  above  railway  it  is  an- 
nounced that  current  is  to  be  switched  on  to  the  "  Kingston 
Roundabout  "  in  about  a  week.  As  soon  as  the  trains  are 
running  on  this  section  the  others  will  be  completed  in  quick 
succession.  These  are  :  Barnes  to  Twickenham ;  Thames 
Valley  line  to  Shepperton  ;  Maldon  and  Hampton  Court  ;  and 
Hampton  Court  Junction  to  Claygate.  Altogether  140  miles 
of  track  ■nill  be  electrified.  Each  train  will  consist  of  a  unit 
of  three  coaches  which  will  be  permanently  coupled,  and  it  is 
intended  to  work  these  trains  either  as  three  or  six  coach  trains 
according  to  traffic  requirements. 

Inventions  Branch  of  the  Ministry  of  Munitions. — The 
Ministry  of  Munitions  is  now  to  have  an  Inventions  Branch 
(similar  to  the  Board  appointed  by  the  Admiralty)  to  consider 
inventions  or  suggestions  relating  to  warfare  on  land.  Mr. 
E.  W.  Moir,  M.Inst.C.E..  has  been  appointed  Comptroller,  and 
the  staff  will  be  assisted  by  a  panel  of  honorary  scientific  and 
other  experts.  The  following  gentlemen  have  accepted  Mr. 
Lloyd  George's  invitation  to  act  on  this  panel 


Michael  Longridge. 

W.  H.  Maw.  .M.In.st.C.E. 

Sir  Hiram  Maxim. 

Capt.  Moore.  R.X. 

Sir  Henry  Norman,  M.P. 

F.  G.  Ogilvie.  C.B. 

Major-Oen.  G.  K.  Scott-Moncricff. 

Wilfrid  Stokes. 

James  Swinburne.  F.R.S. 

Sir  ,(oscph  John  Thomson,  F.R.S. 

A.J.Walter.  K.C. 

C.  J.  Wilson. 


Col.  Goold  Adams 

Horace  Darwin.  F.R.S. 

Macdougal  Duckham. 

W.  Duddell,  F.R.S. 

Sebastian  '/..  de  Ferranti.  D.Sc. 

Prof.  (Mazebniok.  F.R.S. 

Sir  Roljert  Hadfield,  F.R.S. 

Prof.  J.  S.  Haldanc,  F.R.S. 

Col.  N.  B.  Heffernan. 

Sir  Alexander  Kennedy,  F.R.S. 

"F.  W.  Lanchester. 

Prof.  A.  P.  Ijiurie.  M.A..  D.Sc. 

Prof.  Vivian  Ijcwes.  M.A. 

All  communications  should  be  addrcs.sed  to  the  Comptroller 
at  Armament-buildings,  Whitehall-place,  where  the  branch 
"will  for  the  present  carry  on  its  work.  According  to  a  state- 
ment made  by  Mr.  Lloyd  George  in  the  House  of  Commons  on 
July  28th,  the  War  Office  has  handed  over  the  whole  question 
of  Army  inventions  to  tlic  -Ministry  of  Munitions. 

Street  Car  Development  in  the  U.S.A.  The  low-floor  car 
so  much  u.sed  on  Amcrirun  tramways  is  now  reaching  a  stan- 
dardised form.  In  the  latest  type  employed  by  the  Pittsburgh 
Eailways  Co.  the  wcigiits  of  the  motors,  wheels  and  other  parts 
of  the  bogies  have  been  so  much  reduced  as  to  bring  the  total 
weight  down  to  35,6fJ<)  lb.,  made  up  as  follows  :- 

Weight  of  car  body,  conduit,  wiring  and  air-brake 

piping  .". IS.IXK)  lb. 

Weight  of  air  brakes  '•'•''"  "'• 

Weight  of  motors   7,0<HI  lb. 

Weight  of  other  electrical  eiiuipmcnt I.2')0  lb. 

Weight  of  trucks     «.-KX»  !'>• 

There  are  four  .'55  H.P.  General  Electric  motors,  for  which  a 
special  system  of  control  is  employed  with  three  running 
notches,  in  which  the  motors  are  all  in  series,  two  in  series,  or  all 
in  parallel.    A  small  resistance  is  in  series  with  the  four  motors 


for  the  single  starting  notch,  and  this  resistance  is  again  brought 
into  circuit  in  one  of  the  transition  stages  when  moving  to  the 
fastest  running  notch,  but  otherwise  no  resistances  are  em- 
ployed.    The  car  is  45  ft.  long  and  8  ft.  broad,  and  seats  60 
passengers.     The  wheels  are  only  24  in.  in  diameter,  and  this 
has  called  for  very  careful  design  of  the  motors.     These  have 
the  same  number  of  armature-turns  as  the  older  motors  of  the 
same  speed  and  rating,  but  the  small  size  has  been  rendered 
possible  by  the  use  of  commutating  poles  and  forced  ventilation. 
Electricity     and     Aviation. — Although  electricity  at  the 
present  time  is  regarded  as  an  unsuitable  agent  for  the  pro- 
pulsion of  aircraft,  it  seems  probable  that  it  will  be  used  for 
the  operation  of  the    auxiliary  apparatus.      Apart  from  the 
searchlights  and  wireless  apparatus  that  may  be  required  in 
military  work,  there  are  several  possible  improvements  in  the 
aeroplane,  which  if  made  would  greatly  facilitate  its  use  for 
commercial  purpo.ses,  and  it  is  in  these  that  electricity  can  help. 
Much  trouble  is  at  present  experienced  in  starting  the  engine 
of  an  aeroplane.     Starting  is  usually  accomplished  by  a  mech- 
anic who  turns  the  propeller  while  others  hold  back  the  machine. 
It  is,  therefore,  interesting  to  note  that  Messrs.  C.  A.  Vander- 
vell,  of  Acton,  have  perfected  an  electric  self-starter  for  aero- 
planes.    This    self-starter    weighs    84  lb.    and   is    capable    of 
turning  a  90  h.p.  Beardmore-Daimler  aero-engine  at  50  revs, 
per  min.  for  two  minutes  starting  from  cold.     The  starter  is 
then  developing  1-4  h.p.  with  a  gear  ratio  of  38  to  1  in  relation 
to  the  crankshaft.     Another  piece  of  electrical  apparatus  for 
a\-iation  that  should  have  a  gi'eat  future  before  it  is  the  Sperry 
gyroscopic  stabiliser,  invented  in  America,  which  seems  to  have 
solved  the  problem  of  the  automatic  stability  of  aeroplanes. 
A  double  generator  is  used,  furnishing  both  three-phase  alter- 
nating current  and  20-volt  direct  current.     The  former  drives 
four  small  gyroscopes,  while  the  continuous  current  operates 
magnetic  clutches  and  is  used  to  charge  a  small  "  Exide  " 
battery.     The  stabiliser  can  be  fitted  to  any  type  of  machine, 
as  it  automatically  performs  the  movements  the  pilot  would 
have  to  carry  out  by  means  of  the  control  levers.     A  trial  on 
a  Curtiss  flying  boat  (reported  some  time  ago  in  ""  Flight  ") 
gave  excellent  results,  the  machine  balancing  itself  even  when 
a  passenger  walked  out  on  the  wing.     Steering  vertically  and 
laterally  is  effected  by  a  small  lever  controlling  the  adjust- 
ments, so  that  the  work  of  piloting  is  easier  than  driving  a 
motor  car. 


Current  Topics. 

Subjects  of  current  interest  dealt  with  in  this  issue  include 
the  following : — 

Mr.  W.  E.  Burn.and  contributes  nn  article  on  "Some  Point?  in 
Trrnsfomurs  "  (p.  701). 

The  article  by  Mr.  H.  L.  Smith  on  "  The  Electrical  Design  of 
Induction  Motors  "  Is  concluded  (p.  695). 

We  also  conclude  the  abstract  of  Mr.  A  Still's  communication  to 
the  Institution  of  Electrical  Engineers  on  ""  The  Inherent  Regulation 
of  Synchronous  Alternating  Current  Generators  "  (p.  691). 

An  abstract  is  given  of  a  Paper  on  '"  Wireless  Call  Devices,"  b\- 
Mr.  L.  B.Turner  (p.  ()97). 

We  give  a  review  of  the  Hydro-Electric  Developments  on  the 
Pacific  Coast  of  America  (p.  70.'{).  Our  Leading  Article  deals  with 
the  game  subject  (p.  704). 

An  abstract  of  a  Paj)cr  by  Dr.  L.  Lichtenstein  on  the  "  Testing  of 
Cables  i'.ftcr  Laving  with  High-Pressure  Direct  Current  "  appears  on 
p.  708. 

We  conclude  the  abstract  of  Mr.  H.  L.  Curtis's  Paper  on  "  The 
Ini.ulating  Pro|>trtie8  of  Solid  Dielectrics  "  (p.  ()92). 

Ap  article  on  "  Electric  Pumping  for  Irrication  "  wjll  be  found  on 
f .  700. 

We  give  the  .'lubstance  of  an  article  by  Dr.  H.  Hcckmann  in  the 
"  Elektrotcchnische  Zeit«chrift  "  on  the  "  Importance  of  the  Eleetro- 
n-obile  as  a  Source  of  Revenue  to  the  Clentral  Station  "  (p.  710). 

.An  ubbrevintiJ  article  on  ".SynchronouH  Motor  Generators  vcimus 
I'.otary  Convertei-s,"  by  Mr.  Hugo  King.  i.s  published  on  p.  712. 

Rejiorts  of  the  LH-iitsch-Atl.-.ntisclie,  D'Ut.'ich-NiederlandLsche  & 
Deut.sch-SudanierikaniHche  Telegraphen  Gesell.sehaften,  and  of  the 
I'yneside  Tramways  <fe  Tramroad  and  \'i(i;oria  Falls  and  Transvaal 
Power  Companies  f,rc  given  on  pp.  720  r-nd  721.         4 
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ilE.  Ernest  Daxvers. — The  death  is  announced  of  Mr.  Ernest 
Danvers,  M.I.E.E.,  consultmg  electrical  engineer,  of  Buenos  AjTes. 
Deceased,  who  ■nas  only  51  years  of  age,  had  been  for  upwards  of 
25  yea.rs  electrical  inspector  of  the  fire  insurance  companies,  and  was 
also  electrical  editor  of  the  "  Review  of  the  River  Plate."  He 
took  a  considerable  part  in  the  formation  of  the  Institution  of 
Engineers  of  the  River  Plate,  and  he  was  secretary  of  the  British 
and  American  Benevolent  Sooietv. 


PERSONAL. 

h>irAmhel-stf<elby-Bigge  has  been  gc'.zetlcd  siieeial  si"jr;'t;',ry  to  the 
Committe  of  the  Privy  Council  for  the  organisation  of  scientific  and 
industrial  research.  He  has  been  the  Permanent  Secretary  of  the 
Board  of  Education  since  1911. 

Mr.  J.  Horace  Bowden,  engineer  a.nd  manager  of  the  Poplar 
(London)  Borough  Council  electricity  works,  has  been  appointed 
assistant  manager  for  the  Eastern  District  under  the  Metropolitan 
Munitions  Committee. 

Mr.  Henry  Mattinson,  chief  civil  engineer  of  Manchester  Cor- 
poration tramways,  has  been  granted  a  commission  in  the  Royal 
EnsiiU'crs,  East  Lancashire  Territorials. 


APPOINTMENTS  VACANT  AND  FILLED. 


Ai,i)lications  are  invited  for  the  positions  of  shift  euginc^ers  required 
at  the  new  temporary  station,  Xechells,  Birmingham.  Applicants 
must  have  had  sound  mechanicrJ  and  electrical  engineering  training, 
and  must  have  had  previous  experience  of  a.  similp.r  kind  in  a  large 
electric  generating  stf.iion  from  which  v^h.t..  three  phase  and  It. 
d.c.  supplies  are  given.  Commencing  salary  £104,  rising  to  £200  per 
annum.  A[iplieations  to  city  electrical  engineer  a,nd  manager  (Mr. 
R.  A.  Chattock),  14,  Dale  End,  Birmingham,  by  Aug.  30.  See  also 
0)1  tulverlisemcni. 

A  civil  engineering  assistant  (salary  £200  per  annum),  surveying 
assistant  (£I17-£120),  a  general  permanent-way  foreman  (£3.  5s.  per 
week)  and  foreman  platelayer  (£2.  5s.)  are  required  by  West  Ham 
Tramways  Dept.  Applications  (on  official  forms  to  be  obtained 
from  the  General  Manager)  by  noon  Aug.  28. 

The  High  Tension  Co.  require  a  man  with  experience  of  assembling 
sparking  coils.     See  adverlisement. 

Crewe  Co-operative  Friendly  Society  advertise  for  a  first-class 
(ngineer's  mechanic.  Applications  to  the  committee  by  the  17th 
inst. 

Sutton  Coldfield  Corporation  require  an  electrical  engineer  and 
manager.  Commencing  salary  will  not  exceed  £2.")0.  Applications 
to  the  Town   Clerk  (Mr.  R.  A.   Reay  Nadin)  by  Sept.    1. 

The  University  of  London  is  about  to  apiwint  a  principal  officer 
at  a  salary  of  £2,000  a  year.  Xamcs  of  those  desirous  that  their 
names  should  be  considered  should  reach  the  Secretary  to  the  Senate, 
University  of  London,  South  Kensington,  S.W'.,  by  Sept.  15. 

The  Municipal  Council  of  Sydney  (N.S.W.)  invite  applications  for 
the  position  of  dejmty  general  manager  of  the  electricity  supi)ly 
department.  Salary  £650,  rising  to  £700  per  annum.  Applications 
to  the   town   clerk  (Mr.    Thos.    H.  Nesbitt),  by  Sept.  13. 

Mr.  C.  R,  Everson  has  been  appointed  manager  of  the  Plymouth 
Corporation  tramways  for  a  period  of  three  years  at  £450  per  annum, 
with  hon.«c. 


INSTITUTIONS  AND  SOCIETIES. 


The  Institute  of  MetaLs.  1  l.r  f„!louM.g  i.-,  ,i  list  ..I  the  I'aper.s  that 
are  expected  to  be  Hubmitted  at  the  meeting  of  the  Institute  of 
M(  tal.s  to  U'  held  at  tl  (  hemicai  ."-dcet  v,  Burlinirton  House,  Picca- 
dilly, W..  on  Friday,  September  17,  liri5.  commencing  at  8  p.m.: 
(I )  ••  The  Corrosion  of  Oinunetal,"  by  Di.  C.  H.  Deseh  ;  (2)  "  Melallic 
Cry«tid  Twining  by  Direct  Mechanical  Strain."  by  Prof.  C.  A. 
KdwardH.  D.Sc.  :  (3)  "  Notes  on  the  Coi)per-l(ieh  Kaleholds."  by 
rrof.  HrinUm  nml  Prof.  S.  L.  Moyl  ;  (4)  •' Th.^  Constituliun  of 
l<r«HHeH  eontaming  Small  Perc..ntaKe»  of  Tin:  r.  Contribution  to  tlu^ 
!>t,ii.y  ol  111.-  r. many  System,  C<ipper-Zine-Tin,"  by  Dr.  O.  F. 
.  .1.  i>.  m.  .joneH,M.,^c. ;  (5)  (a)  "Structural  Changes  in 


Industrial  Brasses,"  (6)  "  Hardness  of  Copper-Zmc  Alloys,"  by  Dr. 
D.  Meneghini  ;  (6)  "  Specifications  for  Alloys  for  High-speed  Super- 
heat Steam  Tvirbme  Blading,"  by  Jlr.  W.  B.  Parker  ;  (7)  "  The 
PInsical  Properties  of  Metals  as  Functions  of  Each  Other,"  by  Mr. 
A.  H.  Stuart,  B.Sc.  ;  (8)  ''Detection  of  Internal  Blow-holes  in  Metal 
Castings  by  ileans  of  X-rays,"  by  Mr.  C.  H.  Touamy  ;  (9)  "  A 
Thermostat  for  Moderate  and  High  Temperatures,"  by  Messrs.  J.  L. 
Haughton,  51. Se.,  and  D.  Hanson.  5I.Sc.  In  order  that  as  much 
time  as  posjsible  ohaD  be  available  for  discussion  the  Papers  wiU  be 
taken  as  read,  but  copies  will  be- available  at  the  meeting  for  the  use 
of  members,  or  supplied  a  week  beforehand  to  those  wishing  to  take 
Dart  in  the  diacussion. 


EDUCATIONAL  NOTES. 


University  of  Manchester. — In  the  Faculty  of  Science  complete 
courses  of  study  (extending  over  three  years)  are  arranged  for  the 
University  Degrees  in  civil,  mechanical  and  electrical  engineering. 
GJood  facilities  are  provided  for  laboratory  and  research  work,  and 
the  electrical  engineering  laboratory  is  housed  in  a  new  building. 
Complete  tleoretical  and  practical  training  is  given  to  students 
preparing  for  the  higher  positions  in  the  electrical  engineering  pro- 
fession. Particulars  of  the  courses  can  be  obtained  from  the  Registraj. 
The  new  session  commences  on  Oct.  7. 

University  of  Durham,  Armstrong  College,  Neweaslle-upon-Tyne. — 

The  session  commences  on  Sept.  27.  At  this  college  there  are  depart- 
ments of  mechanical,  marine,  ci\il  and  elec.rical  engineering,  naval 
architecture,  mining,  metallurgy,  agriculture,  pure  science,  arts  and 
commtrce.     Particulars  from  the  secretary,  Mr.  F.  H.  Pruen,  M.A. 

Manchester  Municipal  School  of  Technology.— The  1915  session 
wUl  open  on  Oct.  5,  and  inatriiuilation  and  entrance  examinations 
wUl  be  held  in  July  and  Seplenihcr.  Complete  courses  of  instruction 
are  provided  in  mechiuiical,  electrical  and  sanitary  engineering, 
chemical  and  textile  industries,  arcliitecture,  &o.  Prospectu.ses, 
giving  complete  particulars  of  the  coiu-ses  leading  to  the  Manchester 
University  degrees  in  the  faculty  of  technology  can  be  obtained  free 
on  application. 

City  &  Guilds  Technical  College,  Finsbury.^The  day  courses  at  this 
college  arc  adapted  to  the  needs  of  various  students,  including  pupils 
from  secondary  seliools  above  the  age  of  15  who  desire  to  receive 
a  practical  and  scientific  training,  and  yoimg  men  who,  having  pre- 
viously served  a  pupilage  or  H]>i)rentieeshi)),  desire  to  go  through  a 
more    systematic    training.     Programmes  from  the  Registrar. 

Northampton  Polytechnic  Institute.- The  .'■ls^ion  1915-10  will 
coninunce  en  Cctob(  v  4  next,  la  the  tnginecring  day  college  there 
arc  full-day  courses  in  the  tlieory  and  practice  of  civil,  mechanical 
ard  electrical  engineering. 

The  courses  in  civil  and  mechanical  engineering  include  specialisation 
in  automobile  and  aeronautical  engineering,  and  those  in  electrical 
engineering  include  specialisation  in  radio-telegrapliy.  (These  courses 
include  periods  spent  in  coninurcial  workshops  and  extend  over  four 
years.  They  also  prepare  for  the  degree  of  H.Sc.  in  engineering  at  the 
University  of  London.)  The  entrance  examination  will  take  place  on 
Sept.  28  and  29.  Three  entrance  soliolarships  of  the  value  of  £52  each 
will  be  offered  for  competition  at  tlie  entrance  examination  in  Sept.,  1915. 

In  technical  optics  there  arc  full  and  part-time  courses  in  all  branches, 
and  instruction  is  given  in  specially  equipped  laboratories  and  lecture 
rooms.  An  Aitchison  scholarship  (vahie  £30)  will  he  offered  in  this 
department  at  the  entrance  examination.  Full  particulars  as  to  fees, 
dates,  (fee,  and  all  information  res|)ecting  the  work  of  the  Institute,  can 
Ije  obtained  at  the  Institute  or  on  application  to  the  principal.  Dr.  R. 
Mullineux  Walmsley.  St.  .lohnstreet.  I.«ndon,  E.C. 

Heriot  Watt  College,  Edinburgh.-This  college  provides  theoretical 
and  pr-rrtic'l  tn'.iiiiim  fur  iiircbanici'J,  electrical  and  mining  engi- 
ne! rs,  eluniisl.s,  &c.  Time  are  eom[)Iete  courses  of  instnu-tion, 
rxtending  over  four  years,  for  those  \vho  arc  studying  for  the  fellow- 
shi])  of  the  Institute  of  Chemistry.  An  entrance  biu-sary  of  £25  per 
ainiuiu  is  offered  for  eouipelilion  on  Sept.  20.  Particulars  of 
e  urses,  fi  es,  &c.,  from  the  Clerk  (Mr.  R.  Maenaughton,  S.S.C.), 
Heriot  Trust  OHiee.  EdiMbiirgh. 


ARRANGEMENTS  FOR  THE  WEEK. 


ENOINEERINO  INSTITUTIONS    VOLUNTEER  TRAINING  CORPS. 
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THE  INHERENT  REGULATION  OF  SYNCHRONOUS 
ALTERNATING-CURRENT  GENERATORS.* 

BY   ALFRED    STILL. 

(Concluded  from  p.  660.) 

Summary. — This  Paper  is  written  from  the  designer's  point  of  view, 
the  type  of  machine  considered  being  principally  the  sjTichronous  poly- 
phase generator  with  salient  poles.  The  same  considerations  will  apply, 
with  rare  exceptions,  to  high-speed  machines  with  distributed  field 
windings,  and  also  to  single -phase  generators. 

Iniluence  or  Flux  Disteibution  on  Regulation. 

So  long  as  a  sinustidal  air-gap  flux  distribution  can  be  assumed 
both  on  open  circuit  and  imder  load  conditions,  the  previously 
described  methorls  of  jiredeterniining  regulation  are  satLifactory  ; 
but  in  the  case  of  new  or  abnormal  designs  of  machines  correct  resuLs 
can  only  be  obtained  by  taking  into  aecoimt  the  alteration  in  the 
amount  of.the  u^ieful  flux  due  to  cross  magnetisation  ana  the  changes 
in  the  E.JI.F.  wave  sha))es  due  to  flux  distortion.  An  attempt  will 
be  made  to  outline  a  method  ot  study  wliich  ha."-  been  elaborated  by 
the  present  author. 

The  method  is  based  on  the  fnct  that  for  salient-poje  machines 
approximately  coiTect  Hux-dLstribution  ciu:ves  can  be  drawn  when 
the  width  and  shape  of  the  jjole-shoe  have  been  decided  upon,  and  for 
high-speed  generators  nith  air-gap  of  constant  lengths  when  the 
dis,)03ition  and  windirgs  of  the  slots  in  the  rotor  have  been  deter- 
mii_ed.t  The  actual  plotting  of  these  ciurves  for  ditt'erent  load 
conditions  is  somewhat  tedious.     The  permeance  between  pole  face 

I 


Fig.  5. 

and  armature  for  various  points  on  the  armature  i)erii)hery,  aiul  the 
resultant  magnetomotive  force  tending  to  set  up  a  flux  of  induction 
at  each  point  must  both  be  known.  These  are  obtained  by  drawing 
two  curves  showing  the  magnetomotive  force  distribution  due  to  field 
ampere-turns  only  and  due  to  armature  currents  only  ;  the  sum  of 
corresponding  ordinates  of  these  two  curves  gives  the  required 
resultant  magnetomotive  force  for  any  desired  armature  current 
and  power  factor. 

It  is  then  easy  to  derive  the  E.M.F.  waves  together  with  their 
R.M..S.  values,  and  the  problem  of  regulation  may  be  summed  up  as 
follows  :  Given  a  definite  field  excitation,  i)lot  the  open-circuit  flux 
curve  and  obtain  the  R.M.S.  value  of  the  resulting  K.jM.F.  Let  this 
be  £„.  Now  draw  the  armature  magnetomotive  force  curve  for  a 
given  current  and  power  factor  ;  combine  this  with  the  field  mag- 
netomotive force  curve  used  for  obtaining  F,,.  and  from  the  resulting 
magnetomotive  force  curve  the  F.M.F.  developed  under  load  con- 
ditions can  be  obtained  by  plotting  the  flux  distribution  curve.  Let 
Kg  be  the  Jl.M.S.  value  of  this  voltage,  the  quantity  previously 
referred  to  as  tlie  "  apparent  "  developed  E.M.F.  Correcting  for 
internal  pressure  losses,  ohmic  and  reactive,  a  value  is  obtained  for 
the  terminal  voltage  E,,  and  the  corresponding  regulation  is: — 
(K„-F,)-K,. 

The  actual  working  out  of  this  problem  is  not  quite  so  simple  as 
this  statement  may  suggest,  the  chief  difficulty  being  that  a  know- 
ledge of  the  external  power-factor  angle  is  insufficient  to  determine 
the  exact  position  of  the  armature  magnetomotive  for(«  curve 
relatively  to  the  centre  line  of  the  polo.  The  position  of  this  curve 
depends  upon  the  internal  jiower-factor  angle,  and  also  upon  the 

*  Abstract  of  an  original  communication  in  the  "  Journal  "  of  the 
Institution  of  Electrical  Engineers. 

t  "  Transactions "  American  Institute  of  Electrical  Engineers,  Vol. 
XXXI.,  p.  509,  1912.    Also  Purdue  Engineering  Review,  May,  1914. 


phase  displacement  of  the  generated  E.M.F.  imder  load  conditions, 
i.e.,  on  the  degree  of  distortion  of  the  resultant  air-gap  flux  which,  on 
open  circuit,  was  distributed  symmetrically  about  the  centre  line 
of  the  jiole  face. 

Outline  of  Procedure  in  Calculating  Regulation  from  Study 
OF  E.M.F.  Waves. 
In  Fig.  5  let  the  curve  F  represent  the  distribution  of  magneto- 
motive force  over  the  armature  sm'face  tending  to  send  flux  from 
pole  to  armature  on  open  circuit.  It  should  include  the  ampere- 
turns  per  pole  required  to  overcome  the  reluctance  of  air-gap  and 
teeth  and  those  to  send  the  total  flux  (including  leakage)  tlu-ough  the 
remaining  portions  of  the  magnetic  cii'cuit.  Let  BD  be  the  magneto- 
motive force  due  to  armature  current  only.  If  the  load  current  be 
sinusoidal  (an  almost  essential  assumption,  since  its  exact  shape 
cannot  be  predetermined),  BD  will  also  be  a  sine  curve,  the  maximum 
ordinate  CD  of  which  will  be  displaced  beyond  the  centre  line  of  the 
pole  by  an  amomit  depending  upon  the  power  factor  of  the  load  and 
the  distortion  of  the  resulting  air-gap  flux-distribution.  This  maxi- 
mum value  will  occur  where  the  current  in  the  conductors  is  zero, 
and  the  maximum  armature  current  will  be  carried  by  the  conductor 
displaced  exactly  90  deg.  (electrical  space)  from  the  point  C.  The 
point  B  is,  therefore,  the  position  on  the  armature  surface,  considered 
relatively  to  the  poles,  where  the  current  is  a  maximum,  the  length 
AB  or  /3,  which  dejjends  largely  on  the  power  factor,  being  for  the 
present  assumed.  Add  the  ordinates  of  curves  F  and  D  to  get  the 
curve  M  which  gives  the  resultant  magnetomotive  force  under  the 
assumed  conditions  of  load.  Ha\Tng  calculated  (by  methods  dis- 
cussed elsewhere*)  the  permeance  of  the  magnetic  cu-cuit  for  variou=i 
points  on  the  armature  siurface,  the  flux  distribution  curves  A  and  B 
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of  Fig.  0  can  be  plotted.  The  first,  which  represents  opcn-ciicuit 
conditions,  is  plotted  from  the  magnetomotive  force  curve  F,  while 
curve  B,  showing  the  flux  distribution  mider  load,  is  derived  from  the 
magnetomotive  force  curve  M.  The  resjiective  areas  of  these  curves 
(which  can  be  ascertained  with  a  planimeter)  are  a  measure  of  the 
total  air-gap  flux  mider  the  two  conditions,  ,and  since  the  average 
value  of  the  "  apparent  "  developed  voltage  will  be  proi)ortional  to 
these  areas,  the  regulation  can  be  obtained,  as  a  first  approximation, 
by  assuming  that  the  E.M.F.  waves  are  sine  curves. 

The  correct  solution  of  the  problem  involves  the  actual  wave- 
shapes of  the  developed  E.M.F. 's.  Whatever  may  be  the  number 
and  sjjaeing  of  the  slots  on  the  armature  surface,  the  usual  E.M.F. 
wave-sha))e8  can  always  be  plotted  in  the  manner  indicated  in  Fig.  7, 
where  the  full-fine  curve  may  be  any  one  of  the  flux  curves  |)reviously 
obtained,  such  as  B  of  Fig.  (i,  the  ordinates  of  which  are  a  measure 
of  the  average  flux  density  in  th(-  air  space  near  the  sm-face  of  the 
armature.  Draw  A  and  B  pr()]«^'rly  sjjaced  to  represent  the  slots, 
e.g..  two  in  this  illustration,  of  one  ])ha.se  of  the  armature  winding. 
At  the  instant  when  the  centre  Ime  C  of  this  i)hasc  wiiuling  occuj)ies 
the  j)osition  shewn  in  Fig.  7,  the  conductcrs  in  .slot  A  arc  moving  in 
a  field  of  density  .AA',  while  the  conductors  in  slot  B  are  moving  in 
a  field  of  density  BB'.  These  conductors  are  all  in  series,  and  the 
instniilaMeous  value  of  the  vcltage  per  l)ha8o  winding  will  be 

e=BaXjrD/Z/f)Ox  lO' 
where  Ba  =  averago  value  of  flux  density,  in  gausses  ; 
=  (AA'-t-BB')/2  in  this  instance  ; 
N  =  revs.  j>er  min.  ; 
D=armalure  diameter  in  centimetres  ; 
/=arniature  length  (axial)  in  centimetres  ; 
Z-- total  number  of  condiu'tors  in  scries  per  pha.se. 


*  A.  Still,  "Air-gap  flux  distribution  in  dynamo-electric  generators." 
Journal"  of  the  Franklin  Institute,  Vol.  CLXXIX.,  p.  21,  1915. 
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This  value  of  e  is  plotted  as  CC  to  a  suitable  scale,  and  the  process 
is  repeated  for  other  positions  of  the  armatiure  slots,  thus  producing 
the  dotted  curve  V.  representing  the  E.M.F.  that  would  be  developed 
in  the  windings  if  all  the  Hux  in  the  air-gap  were  cut  by  the  con- 
ductors in  the  slots.  The  E.M.F.  actually  developed  w  ill  depend — 
as  previously  explained — on  the  amount  and  distribution  of  the  slot 
flux  ;  and  the  wave  shape  of  the  voltage  actually  developed  can  be 
predetermined  if  desired  :  but  as  the  correction  can  be  made  with 
sufficient  accuracy  by  means  of  a  final  vector  construction,  a  know- 
ledge of  what  has  been  called  the  "  apparent  '  developed  voltage 
is  alone  necessary. 

Ha^-ing  obtained  a  curve  giving  the  successive  instantaneous  values 
of  the  E.M.F.  under  lord  conditions,  it  is  easy  to  derive  its  R.M.S. 
value.  The  most  satisfaciory  way  of  obtaining  this  is  to  re-plot  the 
curve  on  polar  co-ordinate  paper,  and  measure  its  area.  The  virtur.l 
value  of  the  non-harmonic  E.M.F.  is  then  given  by 

Ej,'=  V(t^"ce  area  of  one  lobe,  tt). 
The  terminal  voltage — which  must  be  known  before  the  ret'ula  ion 


can  be  calculated — is  most  readily  obtained  by  using  vector  di0.grams ; 
but  this  involves  the  substitution  of  "  equivalent  sine  curves  "  for 
the  irregular  waves.  The'maximum  value  of  a  so-called  equivalent 
sine  wave  is  ■yjl  times  the  R.M.S.  value  of  the  irregular  wave;  but 
its  time-phase  relatively  to  any  defined  instantaneous  value  of  the 
irregular  wave  is  not  so  easily  determined.  It  can  be  obtained  from 
the  irregular  curve  when  plotted  to  polar  co-ordinates  ;  but  a  per- 
ferable  method  for  the  purposes  of  explanation,  although  more 
tedious,  consists  in  obtaining  the  average  value  of  the  true  power  and 
making  the  displacement  between  E.M.F.  and  current  vectors  equal 
to  cos-'(true  power/apparent  power).  The  current  wave  (assumed 
to  be  a  sine  curve)  from  which  the  magnetomotive  force  curve  BD  of 
Fig.  5  is  derived  would  have  its  maximum  value  at  the  point  B. 
displaced  ^  elcctricd  degrees  beycnd  the  centre,  A,  of  the  pole.  The 
actual  full-lof-d  E.Jl.F.  wave,  such  r.s  V  of  Fig.  7,  can  al.^o  be  drawn 


FiO.  8. 

in  the  correct  position  relatively  to  the  centre  line  of  the  jiole  ;  and. 
by  mulliplying  the  corresponding  instantaneous  valuts  of  E.M.F. 
and  current,  the  power  curve  can  be  drawn  and  the  average  value  of 
it.s  ordinatiH  calculated.  The  ratio  of  this  quantity  to  the  volt- 
amperes  is  equal  to  the  cosine  of  the  angle  ■^'  in  Fig.  8.  This  vector 
diagram  can  be  constructed  as  follows  :— 

Draw  0F„  to  re|irpsent  the  assumed  open-circuit  voltage  corre- 
Hponding  to  t  he  given  field  excitation  as  used  in  d(  riving  the  raagneto- 
mol i ve  curve,  F  of  Fig.  5.  Jluke  1  he  angle  E„OI<,  equal  to  (3  of  Fig.  .5. 
'lhi.M  is  the  istimated  lag  of  current  behind  the  open-circuit  E.M.F. 
Draw  OF/  equal  in  Knglli  to  the  calculated  H.M.S.  value  of  the 
■■  .-.ppan  ni  ■'  devIo|i(fl  vollat'o  under  load  conditions,  and  .mo  that 
i^'-^coH-'(wi,'lH,volt-ampir<n).  wliereflie  watts  referred  to  are  cal- 
eula'.td  by  mulliplying  die  corrcHponding  inntantaneous  values  of 


E^'  and  I,.  From  E/  drop  a  perpendicular  on  to  OI,,  and  set  off 
Ej,'Ej  and  E^P  to  represent  the  reactance  drops  in  slots  and  end 
connections  respectively,  calculated  as  above.  Draw  PE,  parallel 
to  OIc  to  represent  the  resistance  pressure-drop  per  phase,  and  join 
OE,  and  OE^.  The  regulation  of  the  machine  is  then  (0E„— OE,)  'OE^ 
This  regulation  may  not  correspond  to  the  exact  values  of  external 
power  factor  and  terminal  voltage  assumed  when  estimating  values  for 
the  open-circuit  voltage  £„  and  the  angle  j3;  but,  by  using  the  vector 
construction  on  the  assumption  of  sine  waves  throughout,  a  very 
close  estimate  of  these  quantities  can  be  made.  The  important  point 
in  connection  with  this  method  of  analysis  is  that  the  external 
power-factor  angle  6  and  the  terminal  voltage  E,  can  be  calculated 
for  any  value  of  the  armature  ciu-rcnt  I ,,  when  the  phase  displacement 
of  the  latter  relatively  to  the  open-circuit  voltage  E„  is  assumed. 

The  meaning  of  the  other  quantities  in  Fig.  8  may  be  summed  up 
as  follows  : — 

The  angle  B^OE^,',  or  a,  is  the  phase  difference  between  equivalent 
sine  waves  representing  open-circuit  voltage  and  '"  apparent  '^ 
developed  voltage  under  load  conditions.  It  is  the  result  of  flux 
distortion  due  to  the  armature  cross-magnetising  ampere-turns. 
The  vector  OE^  gives  the  R.M.S.  value  of  the  voltage  per  phase 
H  inding  actually  developed  in  the  armature  indue  ors  by  the  cutting 
of  the  flux  entering  the  armature  core. 

The  angle  E^OI^  or  i/r  is  the  internal  power-fac'.or  angle.  The 
ditTr  rcnce  in  length  between  0E„  and  OF/  is  the  vohage-drop  due 
to  arm£,'ure  demagnetisation  and  distortion.  The  point  E„  is  shown 
in  Fig.  8  on  PE'/  produced,  but  it  does  not  nccessr.rJy  fall  on  this 
straight  line,  and  so  forms  one  important  difference  between  the 
construction  of  Fig.  8  and  that  of  the  vector  method  on  any  power 
factor,  in  which  the  assumptions  made  are  not  umvcrsally  applicable. 
In  conclusion,  it  may  be  said  that  the  use  of  vectors  and  vector 
constructions,  such  as  were  described  in  the  earlier  part  of  this 
Paper,  will  usually  give  sufficiently  accurate  results  without  the 
expenditure  of  time  and  labour  involved  in  the  plotting  of  flux  curves 
and  E.M.F.  waves.  It  is  in  the  case  of  abnormal  designs,  or  when 
the  conditions  are  unusual,  that  the  problem  of  regulation  may  be 
studied  most  convenien  ly  and  correctly  by  a  method  such  as  that 
here  described,  which  is  subject  to  modification  in  matters  of  detail 
and  mav  be  elabora  ed  if  dt  sired. 


INSULATING  PROPERTIES   OF  SOLID   DIELECTRICS.* 

BY  HAKVEY  L.  CURTIS. 

(Conchuhl  from  p.  658.) 

Sunimanj. — Methods  of  measuring  very  high  resistances  are  discussed, 
and  diagrams  given  showing  how  they  may  Vie  applied  to  tl>e  measure- 
ment of  %'olume  resistivity  and  surface  resistivity  The  effect  of  the 
himiidity  of  the  surrounding  air,  of  the  temperature  of  the  specimen, 
and  of  the  magnitude  and  length  of  ajjplication  of  the  impressed  voltage 
is  discussed  The  surface  resistivity  is  shown  to  be  due  to  a  surface  film, 
usually  of  water  or  oil.  on  the  insulator.  This  is  pencrally  tlic  important 
factor  in  determining  the  leakage  between  two  conductors  insulated  by  a 
soHd  dielectric.  The  surface  resistivity  of  most  materials  changes 
through  wide  limits  when  the  humidity  of  the  surrounding  air  is  varied. 
The  effects  of  temperature  and  of  exjjosure  to  fight  are  also  treated. 


.SUKFACE  Le.\kaoe. 

The  current  which  flows  between  two  coniluctors,  maintained  at 
different  potentials  and  insulated  from  each  other  by  a  solid  material. 
is  made  up  of  two  parts — that  which  flows  through  the  insulator 
proper,  ard  that  which  flows  through  a  fihn  of  moisture  or  other 
(■()i:ducti]ig  material  on  the  surface  of  the  insidator.  The  relative 
importance  of  these  will  dcjiend  on  the  resistance  of  the  two  patlis. 
.Since  water,  even  if  very  pure,  (imducts  much  better  than  the 
ordinary  solid  ii'..mlators.  a  very  thin  film  of  water  may  have  nuuh 
less  resistance  than  the  insulator.  Before  discussing  these  further, 
some  definitions  are  desirable.  The  volume  resistivity,  p,  of  a 
nmterial  has  already  been  defined  as  the  resistance  between  two 
opi  o.iite  faces  of  a  centimetre  cube.  By  analogy  we  shall  define  the 
stirface  resistivity  as  the  nsistai-.ce  between  two  opposite  edges  of  a 
surface  film  which  is  1  cm.  square^.  The  surface  resistivity  depeni's 
upon  th(!  thickrcs!;  of  the  film  and  is  rot  a  properly  of  the  material 
of  the  lilni,  so  that  the  term  "  resistivity,"  which  is  generally  used  to 
expres;:.  the  properly  of  a  mati  rial.  ca;'i.ot  strictly  be  applied.  How- 
ever, since  both  the  thickness  and  the  volume  resistivity  of  the  surfne.> 
film  depend,  under  ary  given  conditiors,  upon  the  material  on  which 
it  is  (deposited,  surface  n-sislivily  may  be  considered  as  a  pro)>erty   -f 

•  Abslract  of  n  Paper  from  the  "  Bulletin  "  of  the  Bureau  of  Standnrl 
Washington  (U.S.A.). 
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the  material  on  which  the  film  is  deposited.  Thus  we  will  speak  of 
the  surface  resistivity  of  glass,  ■  hard  rubber,  &c.,  though  these 
materials  only  serve  for  condensing  the  moisture  and  do  not  carry 
any  of  the  current.  It  is  quite  impossible  to  devise  a  means  for 
measuring  the  resistance  of  the  surface  film  by  itself,  since  some  of 
the  current  will  alway.-^  fliiw  through  the  insulator  on  which  the  film 
is  deposited.  However,  by  knowing  the  volume  resistivi  y,  a  cor- 
rection can  be  applied  to  the  measured  resistance  to  give  the  surface 
resistance.     In  only  a  few  cases  is  this  correction  appreciable. 

It  is  sometimes  convenient  to  have  a  term  to  express  the  total 
resistance  between  two  conductors  insulated  by  a  solid  dielectric. 
We  shall  call  this  the  leakage  resistance.  \A  e  shall  define  the  leakage 
resistivity  as  the  resistance  between  two  conductors,  each  I  cm. 
square,  when  they  are  placed  1  cm.  apart  on  an  insulator  1  cm.  thick. 
While  the  leakage  resistivity  will  in  all  cases  be  less  than  the  surface 
resistivity,  yet  the  difference  between  the  two  will  usukHy  be  far  less 
than  the  errors  of  measurement. 

Effect  of  Hinniditij. — In  order  to  determine  the  eiifect  of  humidity 
upon  the  surface  resistance  of  a  material  a  number  of  samples  were 
placed  in  a  case,  and  their  resistance  measured  at  different  humic'i- 
ties.  About  500  cc.  of  sulphuric  acid  solution  of  the  proper  density 
to  give  the  desired  humidity  was  placed  in  a  crystallising  dish  in  the 
bottom  of  the  case,  the  temperature  bei"g  maintained  constant. 
Measurements  of  the  insulation  resistance  were  made  after  the  samples 
had  been  kept  in  air  at  a  given  humidiiy  for  18  or  20  hours.  After 
computing  and  tabulating  the  results,  a  curve  was  plotted  for  each 
sample  showirg  its  charge  of  surface  resistivitj'  with  the  humiditj . 
Nearly  200  such  curves  have  been  plotted,  of  which  Figs.  3-B  are 
examples.  These  and  others  given  in  the  original  jAiper  cover 
practically  all  the  materials  investigated,  and  were  chosen  as  being 
representative  of  these  materials. 

Before  this,  investigations  were  made  on  the  length  of  time  neces- 
sary for  the  surface  resistance  of  a  substance  to  become  stationary 
after  a  change  of  humidity  of  the  surromiding  air.  For  instance,  in 
the  case  of  clean  hard  rubber  when  the  humidity  is  increased  from 
50  per  cent,  to  93  per  cent.,  it  was  seen  that  the  resistance  changed 
rapidly  for  the  first  two  or  three  hours,  when  the  change  became 
slower  and  was  approximately  exponential.  While  the  change  was 
comparatively  slow  after  two  or  three  hours,  yet  a  steady  state  had 
not  been  reached  at  the  end  of  19  hours.  Investigations  were  made 
on  samples  which  had  been  in  air  of  95  per  cent,  humidity  when  the 
humidity  was  lowered  to  29  per  cent.  After  remaining  at  this 
humidity  for  48  hours  the  initial  reading  was  taken.  Hard  rubber 
which  had  deteriorated  on  accomit  of  exposure  to  sunlight  showed 
a  very  marked  increase  in  the  resistance,  and  the  maximum  had  not 
been  reached  at  the  end  of  19  days.  Other  materials  showed  that 
precise  results  are  of  little  value  in  the  practical  use  of  insulators. 

Except  in  a  few  cases  where  it  was  desired  to  show  the  effect 
of  cleaning,  the  samples  were  cleaned  in  the  same  manner  and  to 
the  same  extent  as  would  be  done  in  practical  work  :  i.e.,  they  were 
wiped  with  a  cloth  or  dusted  with  a  brush.  All  curves  of  surface 
resi.stivity  given  in  Figs.  2,  'i  J  and  C,  are  plotted  on  the  .same  scale, 
NO  that  they  can  be  readily  compared.  In  order  to  make  this  possible, 
the  logarithm  of  the  surface  resistivity  is  plotted  as  ordinate,  so  that 
the  actual  values  of  the  surface  resistivity  progress  by  powers  of  10. 
In  thi'^  manner  very  large  changes  of  resistance  can  be  shown  on  one 
sheet.  The  abscissa  is  the  per  cent,  of  relative  humidity.  In  order 
that  the  reader  may  judge  for  each  sample  concerning  the  lag  of  the 
surface  resistivity  after  a  change  in  the  humidity  of  the  surroimding 
air,  these  values  which  were  taken  with  increasing  humidity  are 
indicated  upon  the  curves  by  open  circles,  while  these  values  which 
were  taken  with  decreasing  humidity  arc  indicated  by  solid  circles. 
To  economi.'*  space  and  to  facilitate  comparison  of  one  curve  with 
another  it  has  been  necessary  to  place  several  curves  on  one  sheet. 
Where  uncertainty  might  exist  as  to  the  curve  t('  which  a  given  point 
belong.s,  a  fine  line  is  drawn  to  connect  the  point  with  the  curve. 

In  Fig.  3  are  given  the  results  upon  samples  of  mica.  The  clear 
mica  was  entirely  colourless.  The  surface  was  cleaned  with  gaso- 
line, but  it  was  not  subjected  to  ;  ny  treatment  which  would  remove 
the  last  traces  of  paraffin  .vnd  grease.  Another  sample  of  India 
ruby  mica  was  cs  ed,  which  gave  a  curve  nearly  coinciding  with 
the  brown  African  mica,  clear.  These  results  are  mainly  interesting 
on  account  of  the  variabili.y  which  is  found  in  this  material.  It  is 
c\  ident  that  it  would  re(|uire  an  extended  investigation  to  determine 
the  relative  merits  of  the  different  varieties  of  mica.  In  Fig.  4  arc 
given  the  results  upon  a  number  of  materials  which  arc  manufactured 
under  trade  names.  The  I- lectrose  samfileswere  obtained  from  the 
Klectrose  Manufacturing  Co.,  of  Brooklyn.  Two  samples  of  two 
different  kinds  (black  and  yellow)  were  obtained  several  years  ago. 
One  sample  of  each  kind  was  exposetl  to  the  light,  while  the  other 
sample  was  kept  in  the  dark.  The  results  after  exposing  for  three 
years  are  given  in  the  curves.     It  w  ill  be  noted  that  at  low  humidities 


the  resistance  of  the  sample  of  black  E  lectrose  is  higher  after  exposure 
to  the  light  than  before.  This  is  doubtless  due  to  the  formation  of 
fine  cracks  on  the  surface,  which  increase  the  leakage  path  at  low 
humidities,  but  which  are  bridged  by  small  drops  of  water  at  the  high 
humidities.  In  general  the  deterioration  has  been  slight.  Electrose 
No.  8  is  a  more  recent  product,  being  one  of  several  very  similar 
samples  which  were  submitted.  In  Fig.  .5  are  the  curves  of  some 
miscellaneous  materials.  Insulate  No.  2  is  representative  of  several 
samples,  all  having  nearly  the  same  surface  resistivity,  which  were 
furnished  by  the  General  Insulate  Co.,  New  York.  It  is  a  moulding 
material,  certain  grades  of  which  closely  resemble  hard  rubber. 
Moulded  mica  and  J-P  Bakelite  are  also  moulding  materials, 
manufactured  by  the  ■Jolms-Pratt  Co.,  Hartf  rd,  Conn.  The 
moulded  mica  consists  of  ground  mica  and  asbestos  with  shellac 
as  a  binder.  It  should  be  noted  that,  as  in  the  case  of  the 
Murdock  compounds  (given  in  the  Paper),  this  curve  corresponds 
verj'  closely  with  the  curve  for  shellac,  showing  that  so  far  as  surface 
effects  are  concerned  they  are  almost  entirely  dependent  upon  the 
shellac.  Thesample  was  also  exposed  to  simlightfor  a  perio  1  of  four 
months  without  appreciable  deterioration.  The  J-P  Bakelite  is  a 
b  '  elite  compound.  The  samples  of  Galalith  were  obtained  from  the 
International  Galalith  Gesellschaft.  haviiig  factories  in  England, 
France  and  Ge  many.  The  material  Is  made  from  the  casein  of 
milk,  and  uncoloured  is  being  used  as  a  substitute  for  ivorj'.  For 
insulating  purposes  it  is  somewhat  better  than  ivory  In  this  case 
the  introduction  of  colouring  matter  evidently  improves  the  surface 
leakage. 

Effect  of  Temperature. — The  effect  of  change  of  temperature  on  the 
surface  resistivity  was  investigated  for  a  number  of  samples.  In- 
vestigations were  made  at  different  humidities  when  the  temperature 
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Relative  Humidiiy. 
h'tv,.  3.— Change  of  Surface  Resistivity  with  HrMiDlTV.     Mica. 

varied  from  25°C.  to  30°C.  It  was  found  that  for  practical  work  in 
the  laborator\'  changes  in  surface  leakage  due  to  changes  in  tempera- 
ture are  of  so  little  importance  compared  to  the  changes  ui  resistance 
ue  to  changes  ui  relative  luimidity  that  they  may  be  neglected.  It 
is  not  to  be  supposed  that  this  will  hold  for  temperatures  considerably 
removed  from  those  used  in  this  investigation. 

Effect  of  Exposure  to  Light. 

Exposu  ■.•  to  light  may  produce  either  a  temporary  or  jiermanent 
effect.  The  temporary  effect  causes  a  change  in  surface  leakage 
only  while  the  light  is  shining  on  the  surface.  This  was  observed 
by  Goldmann  and  Kalandyk*  in  the  case  of  sulphur  and  by  Batesf 
in  the  ase  of  tulphur  and  ebonite.  These  results  could  not  be 
reproduced  in  this  laboratory.  Exposure  to  light- may  produce  a 
chemical  change  at  or  near  the  surface  which  will  be  permanent. 
The  work  under  this  head  may  be  divided  into  two  |)arts ;  (n)  the 
effect  of  exposure  to  sunlight,  and  (h)  the  effect  of  exposure  to 
ultra-violet  light.  The  chemical  changes  produced  by  sunlight 
are  usually  much  slower  than  those  i>roduccd  by  ultra-violet  light. 

Effect  of  Sunlight. — For  some  years  a  study  has  been  made  of  the 
effect  of  sunlight  upon  hanl  rubber.  A  sample  was  prepared  in 
.January,  1907,  and  exposed  to  the  diffuse  light  of  the  laboratory  for 
nearly  a  year,  when  mea.surement3  were  taken  and  marked  deteriora- 
tion noted.  The  sample  was  then  exposed  to  simlight,  being  placed 
verticiilly  ju.st  inside  a  .south  wmdow.     In  .luly,  1908,  the  resistance 


verticiilly  ju.st  mside  a  .south  wmdow.     I 

•  ■•  Ann.  .1.  I'hys."  (4),  3(1,  p.  580  ;    191 1. 
t  "  British  Adsu.  Adv.  ,Scl,"  1909,  p.  405 
1011 
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p.  405,  and  by  Lc  Radium,  8,  p.  3 1 2,- 
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was  very  low,  and  it  was  decided  to  see  if  the  sample  could  be  restored 
to  its  original  condition  by  cleaning.  That  this  was  accomplished  is 
shown  by  the  measurements  of  December,  1908,  when  the  resistance 
was  somewhat  higher  than  it  was  when  the  sample  was  new.  The 
sample  was  then  placed  in  the  sun,  and  subsequent  measurements 
showed  that  it  decreased  in  resistance,  but  at  a  somewhat  slower  rate 
than  in  the  previous  case.  This  is  in  agreement  with  the  results  of 
Rayner.  *  The  cause  of  these  changes  is  evidently  in  the  chemical 
decomposition  of  the  hard  rubber  by  light.  The  author  deals  with 
these  changes  and  discusses  the  renovation  of  the  surface  by  cleaning. 
Two  samples  of  Electrose  which  had  been  exposed  to  sunlight  for 
more  ban  two  and  a-half  y^ears  were  also  experimented  with.  The 
changes  which  took  place  were  not  very  marked  and  appeared  to  he 
more  physical  than  chemical.     Samples  of  moulded  mica  (this  uses 
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Fig.  4. — Change  of  Sttrface  with  Humidity.     Electeose  and  Fibre. 

shellac  as  a  binder,  and  its  surface  properties  are  almost  identical 
with  shellac)  and  of  moulding  compositions  furnished  by  the  General 
Electric  Co.  (U.S.A.),  were  exposed  to  sunlight  for  four  months  in  the 
winter  of  1912  and  1913.  The  curves  after  exposure  were  identical 
with  those  before  exposure. 

Efjexl  of  Exposure  to  Ultra-  Violet  Light. — The  effect  of  ultra-violet 
light  in  accelerating  chemical  action  is  well  known.  As  the  effect  of 
light  upon  the  surface  resistivity  Ls  largely  due  to  chemical  action 
upon  the  surface  layers,  it  seemed  probable  that  those  samples  which 
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LANE0U3  Materials. 

deteriorate  in  sunlight  would  deteriorate  much  more  rapidly  in  ultra- 
violet light.  A»  this  test  could  be  applied  in  much  le.ss  time  than  the 
test  with  sunlight,  it  seemed  desirable  to  try  it  upon  a  number  of 
samples.  The  source  of  ultra-violet  light  was  a  quart/,  mercury 
vapour  lamp  taking  4  amiHjros  on  118  volts.  The  siiecimons  were 
plac<!d  about  12  in.  below  this  lamp  and  exposed  to  the  radiation  for 
19  or  20  hours.  All  the  materials  showed  some  change  in  appearance, 
except  in  the  case  of  Home  samples  of  glass.  The  eUcc^t  upon  the 
BiirfiKc  resistivjty  was^cry  different  with  different  materials.  In 
*      lirport  of  the  National  Physical  Laboratory,"  p.  40  ;   1910. 
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Fig.  4  are  given  curves  for  hard  rubber  and  for  a  specimen  of  hard 
rubber  coated  with  bakelite.  lu  both  cases  there  was  an  interval  of 
but  one  day  between  finishing  the  first  curve  and  beginning  the 
second.  In  that  interval  they  were  exposed  to  ultra-violet  light  for 
about  20  hours.  The  hard  rubber  ha  deteriorated  as  much  as  after 
several  months'  exposure  to  strong  sunlight.  The  curves  for  the 
sample  of  hard  rubber  covered  with  bakelite  are  ver^-  interestiuo. 
The  hard  rubber  was  cut  from  the  same  piece  as  the  sample  mentioned 
above.  It  was  covered  with  a  thin  coating  of  bakelite  by  Dr.  Baeke- 
land.  Bakelite  lacquer  was  applied  by  spraying,  then  the  sample  air- 
dr  ed,  and  finally  baked  for  12  hours  at  120°C.  The  curves  show 
that  there  was  a  decided  improvement  in  the  surface  insulation*  due 
to  the  thin  coat  of  bakelite,  es]iecially  at  the  higher  humidities. 
However,  when  the  sample  had  been  exposed  to  ultra-violet  light  for 
20  hours,  the  surface  resistivity  at  the  higher  humidities  was  less  than 
one-t«n  thousandth  of  the  value  before  exposure.  The  relative 
decrease  was  somewhat  larger  than  for  the  hard  rubber.  The 
exposed  surface  of  the  bakelite  covered  sample  appeared  but  little 
different  to  the  naked  eye  than  the  unexposed  surface,  but  under  a 
microscope  the  exposed  surface  ap])eared  covered  with  innumerable 
verj'  fine  blisters.  Whether  a  like  effect  would  take  place  it  the 
sample  was  exposed  to  sunlight  can  be  ascertamed  only  by  experi- 
ment. Such  experiments  are  now  in  progress.  A  number  of  other 
materials  were  also  examined. 

The  author  then  goes  on  to  discuss  the  nature  of  surface  leaka  e. 
It  appears  that  when  placed  in  an  atmosp  ere  having  high  humidity 
the  decrease  in  the  surface  resistance  of  insulators  is  due  to  the 
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Relative  Humidity. 
Fio.  6. — Cb.\noe  of  Surface  Resistivitv  whth  Humidity.     Hard 
Rdbbeb  and  Hard  Rubber  Coated  with  Bakelite  both  before  and 

AFTER  A  20-hour  EXPOSURE  TO  UlTHA-VIOLET  LuiUT. 

condensation  of  moisture  on  the  surface.  Any  condition  which  will 
affect  either  the  amount  of  moisture  on  the  surface  or  its  conductivity 
will  alfect  the  surface  leakage.  Hygroscopic  salts  will  increase  the 
thickness  of  tlie  water  film,  and  any  soluble  salt  will  increase  its 
conductivity.  Hence  tlie  presence  of  inorganic  salts  on  the  surface 
of  an  msulator  produces  a  decrease  in  the  surface  resistivity.  Since 
the  quantity  of  water  in  the  surface  tilm  is  verj'  small  tlie  amoimt  of 
salt  required  to  produce  very  large  changes  in  the  surface  resistivity 
is  exceedingly  minute.  Besides  water  films,  thin  films  of  oil  are  often 
present  on  the  surface  of  insulators.  The  volume  resistivity  of  oil  is 
much  higher  than  of  water.  If  we  assume  that  the  thickness  of  the  oil 
film  is  01  micron  and  that  the  resistivity  of  the  oil  is  10"  ohm- 
centimetres,  the  .surface  resistivity  would  be  10'"  ohms.  Since  very 
few  of  the  curves  go  above  this  value,  it  seems  jirobablc  that  the 
surface  resistivity  is  generally  limited  by  the  resistance  of  a  film  of  oil 
on  the  surface  of  the  insulator.  The  only  exceptions  are  the  waxy 
materials. 

Methods  0/  CompiUing  Surface  Heni.itinli/. — The  surface  resistance 
must  always  be  computed  from  measurements  of  the  leakage  resist- 
ance and  volume  resistivity.     In  the  great  majority  of  cases  the 

•  This  was  observed  by  VVomnieldorf,  who  used  this  material  in  con- 
structing a  new  type  of  electro.stulic  machine.  .Sec  "  Electrotoch  Z'.>it- 
schrift,"  36.  p.  61  ;    I'JU. 
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current  which  flows  through  the  solid  is  such  a  small  part  of  the  total 
that  the  surface  resistance  does  not  differ  from  the  leakage  resistance 
by  as  much  as  the  error  of  measurement.  However,  at  very  low 
humidities  this  may  not  be  the  case.  The  resistance  which  the  solid 
insulator  offers  to  the  flow  of  current  can  be  computed  for  certam 
forms  of  electrodes,  and  in  these  cases  the  surface  resistance  can  be 
obtained.  The  author  goes  on  to  show  how  a,  the  surface  resistivity, 
can  be  calculated.  He  also  shows  that  it  is  at  the  low  humidities 
wherefff  is  large  that  the  values  are  most  inaccurate.  Fortmiately,  it 
is  in  this  region  that  precise  values  are  of  the  least  importance  in 
practical  work.  In  order  to  show  the  magnitude  of  the  conection 
in  the  most  unfavourable  cases  Table  J II.  has  been  prepared.  In 
this  table  are  given  the  measured  values  of  the  volume  resistivity 
and  the  leakage  resistivity  at  low  humidity.  The  surface  resistivity 
at  low  humidity  compiited  from  these  values  is  given  in  the  third 
column. 

Table  III. — Table  givliitj  Valiicn  uf  the  VcUime  Resislivitij,  the  Leakage 
Resistivity,  and  the  Surface  Resislimtij  at  Luw  Humidities  of  20  per 
cent,  or  less. 


Sample. 


Bakelite  5,200  R.  G.  R 

Bakelite  5,199  R.  G.  R.  B., 

Bakelite  No.  150  

Bakelite  Xo.  L  558 

Yellow  stabalite 

Vulcabeston 

Dielectrite 

Bakelite  micarta 

Moulded  mica 

G.  E.  No.  5.5A 

Redraonite  No.  157,  4 

Glyptol 

Yellow  electrose   

Murdock  No.  100 

Insulate  No.  2 

Black  electrose    

Amberite 

G.  E.  No.  55R  


Volume 

Leakage 

Surface 

resistivity. 

resistivitj'. 

resistivity. 

4x10" 

10x10" 

60x10" 

5x10'= 

10x10'= 

30>;10'- 

4xl0'2 

8x1012 

24  [Ki'- 

2x10'" 

3xl0'« 

9  ■  in" 

4x10" 

5  X  10'3 

9     in'- 

2x10'° 

2x10'° 

3     111"' 

5  X  10'= 

6x10'= 

10     liii- 

5x10'" 

5x10'° 

8     lli>" 

10x10" 

7  X  10'* 

9     111" 

10x10'* 

5x10'* 

6,au'^ 

2x10"' 

1  X  10'* 

.  1  X  10'* 

lOxlO'5 

2xl0'5 

2xl0'5 

5xl0'» 

1  X  lO's 

1  x  10'^ 

30x10'* 

5  X  10'* 

5x10'* 

80x10'* 

4x10'* 

4x10'* 

100  X  10'2 

5x10'= 

5x10'= 

■50x10''^ 

2xl0'5 

2x10'^ 

400x10'* 

7  X  10'* 

7x10'* 

In  the  preceding  discussion  it  has  been  assumed  that  the  air 
which  is  above  the  solid  dielectric  is  a  perfect  insulator.  This  is 
true  except  in  so  far  as  the  air  is  ionised.  Assuming  the  air  to  be 
ioni-ed.the  total  current  due  to  air  conduction  ii  only  !()-"  ampere, 
which  is  quite  negligible  in  comparison  to  the  surface  leakage  of  most 
materials. 


THE  ELECTRICAL  DESIGN  OF  INDUCTION  MOTORS.* 

BY  H.  L.  SJUTH,  A.M.IN^T.(  .K. 

(Concluded  jrom  p.  CSCi. ) 

Summary. — In  the  present  Paper  tlic  author  briefly  considers  the 
designing  required  on  induction  motors  from  the  time  of  receiving  the 
customer's  inquiry  down  to  the  sending  of  drawings  to  the  shops. 


Magnetic  Leakage. — The  subject  of  magnetic  leakage  may  be 
approached  from  either  of  two  standpoints.  We  may  estimate  the 
leakage  inductance  either  separately  for  stator  and  rotor  by  consider- 
ing the  circular  lield  produced  bj  each  coil  (Fig.  15)  m  which  cas-e  the 


Via.  15. 

calculation  takes  the  form  of  a  more  or  less  empirical  ex])rcs«ion  con- 
uisting  of  the  sum  of  two  terms,  one  term  re]>resi'iituig  the  leakage 
inductance  due  to  the  emJK'dded  length  of  the  winding  and  the  oilier 
U-rm  that  due  to  the  free  length.  Or  we  may  cstinialc  the  leakage 
jointly  for  both  stator  and  rotor  a«  it  nuinifcslH  itself  in  its  three 
moat  important  forms  :    Coilend  di«perHion  {slir7i   sireuung).  jK-ri- 
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pheral  dispersion  (man  d  stre'^vng),  zig-zag  dispersion  (zic-zach 
streuvng). 

If  for  machine  A,  say,  we  place  the  developed  plan  of  the  stator 
windmg  (Fig.  18)  over  the  developed  plan  of  the  rotor  winding  and 
look  down  on  both,  the  compensation  of  the  cross-magnetising  and 
de-magnetising  components  of  the  rotor  current  by  the  cross-com- 
pensating and  re-magnetising  components  of  the  stator  current 
appears  to  be  perfect.  But  if  we  look  at  the  elevation  of  the  windings.- 
Fig.  10,  or  the  end  lisir.  Fig.  17,  we  see  that  the  compensation  is  not 
perfect.  The  stator  current  flowing  in  one  dii-ection  in  conjunction 
with  the  rotor  current  flowing  in  the  other,  produces  a  number  of 
micompensated  ampere-turns  which  oend  flux  round  the  leakage 
paths. 

In  general  it  may  be  said  that  the  ampere-tums  producing  the 
main  flux  are  l)est  seen  in  plan,  those  producing  the  embedded  leak- 
age in  elevation,  and  those  producing  the  end-winding  leakage  in  end 
view.     Fig.  19  gives  all  three  views  at  once  in  isometric  projection. 

As  regards  magnetic  leakage  three  grades  of  eft'cctiveness  may  be 
distinguished  : — 

(1)  The  ideal  transformer.  (2)  The  ordinary  transformer.  (3)  The 
induction  motor. 

In  the  first  case,  which  is  possible  only  with  equal  numbers  of 
turns  on  primary  and  secondary,  the  primary  and  secondary  are 
woimd  together  on  the  core,  and  the  transformer  can  be  connected 
so  as  to  act  like  a  non-inductive  resistance.  Li  the  second  case, 
wliich  is  that  ordinarily  occurring,  the  numbers  of  turns  on  primary 
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Fig.  17. 


Fio.  18. 


Fio.  19. 


and  secondary  are  not  etjual.  so  that  half  of  the  secondary  is  womuF 
in  a  lump  on  each  limb  of  the  iron  core,  and  then  half  of  the  primary 
ui  a  liimi>  on  top  of  each  half  of  the  secondary.  In  the  third  case  the 
primary  and  secondary  are  sejiarated  by  an  air-gaj). 

The  Leakage  Coe/licienl. — Another  basic  conception  is  that  of  each 
raachir.e  divided  uj)  into  its  component  elements,  each  element  com- 
jjrising  a  pair  of  ])oles  or  360  magnetic  degrees.  Thus,  Figs.  10.  17, 
18  reiJiesent  in  elevation,  end  view  and  plan  an  element  of  machine 
A.  showing  a  wire  laj)  winding  on  the  stator,  and  a  ])ressed  cable 
chain  winding  on  ihc  rotor. 

In  studying  the  ])roperlies  of  induction  motors, it  is  advantageous 
in  many  cases  to  study  rather  one  of  the  elements  of  which  a  machine 
is  eom])osed  than  the  whole  machine  itself,  in  particular,  because  it 
brings  large  machines  and  small  machines  down  to  a  common  biusis 
for  purposes  of  comjiarison. 

Thus,  the  dispersion  coefficient,  which,  being  the  ratio  of  the  leakage 
reactance  to  the  nuilual  reactance,  is  practically  a  criterion  of  th& 
electrical,  or  rather  the  magnetie.  excellence  of  a  machine  is  deix'n- 
dent  principally  upon  tlie  four  quantities  :-  (I )  Theair-gaj).  (2)  The 
Iiole  pitch.  (3)  The  length  of  cere.  (4)  The  mean  nund)cr  of  slots 
per  pole  on  stator  and  rotor.  Allot  which  are  properties  of  an  element 
of  the  machine. 

Whether  a  machine  has  40  poles  or  four  poles,  provided  thes« 
dinieiiHioiiH  of  the  element  are  the  same,  makes  no  difference  to  the 
dispersion  cocflicient,  nor,  therefore,  to  llie  miignctic  behavioiu'  of 
the  nuiehine.  The  large  machine  consists  sim))ly  of  10  of  the  smaller 
machines  luided  together.  The  pndjiem  of  settling  the  best  pro- 
portions of  these  clenu'iital  diiiicnsii'iis  in  the  case  of  tl'.e  induction 
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motor,  as  iii  that  of  so  many  other  classes  of  mac!iinei-y.  is  the  prob- 
lem of  effecting  a  compromise  between  conflicting  desiderata.  It 
would  seem  at  first  sight  that  reducing  the  air-gap  should  reduce  the 
dispersion  coefficient  almost  proportionally,  but,  in  fact,  it  does  not, 
.iwing  to  the  zig-zag  leakage  going  up  as  the  air-gap  is  reduced. 
Hence,  when  the  zig-zag  leakage  is  a  large  proportion  of  the  whole, 
liat  is.  when  a  small  number  of  slots  per  pole  is  used,  then  a  limit  is 
.ion  reached,  apart  from  mechanical  considerations,  beyond  which 
i:  is  not  desirable  to  reduce  the  air-gap. 

Aiiv  cxjirt'ssion  for  the  leakage  reactance  must  appear  as  the  sum 
lit  two  terms,  the  first  term  representirg  the  leakage  inductance  due 
to  the  embedded  length  of  conductor,  and  the  second  term  that  due 
to  the  free  length.  If  for  the  sta'.or  we  call  these  two  quantities 
/j    and  I,  f  then  we  have 

.r,  =  LM(?„-t-/„;. 
md  similarly  for  the  rotor. 

The  leakage  inductance  due  to  the  eml)e(liled  length,  besides 
being  proportional  to  the  square  cf  the  effective  conductors  per  slot, 
to  the  .olots  per  phare  and  to  the  embedded  length,  is  also  directly 
juoportional  to  the  permeance  of  tl;e  magnetic  path  surromKling  the 
slot,  consisting  partly  of  iron  and  partly  of  air.  Hence,  it  is  neces- 
sary to  formulate  a  "  permeance  figure,"  which  will  appear  as  the 
■  um  of  several  terms,  each  term  representing  the  permeance  of  a 
part  of  the  air  path,  the  reluctance  of  the  iron  path  being  taken 
iccoimt  of  by  deducting  a  jjercentage  from  the  whole. 


^H^'S 


Fig.  20. 

Using  the  notation  of  Fig.  20,  a  fair  average  permeance  figure  for 
partially  closed  slots  may  be  written  down  for  the  stator  as  follows  : — 


7' 
Hi 
<h-  rotor  a,s  follows 

7- 
Hi 


.  _+    — 

a,         0, 


C,,P,  +  i 


+  ;7- 


The  embedded  inductance  can  then  be  written  down  for  the  stator 
lu=  12-(i  Wj^QiLKj  X  stator  permeance  figure, 
and  for  the  rotor  : — 

i2,=  12(i\V,-Q|  -LKi  X  rotor  permeance  figure. 


wires  per  slot 


where 

W  = 

'     wires  m  parallel  x  poles  in  parallel  x  slots  in  parallel 

all  poles  and  slots  in  parallel  being  considered  as  wires  in  parallel, 
Qi  =  sIots  per  phase  on  stator, 
Qj= slots  per  phase  of  stator  on  rotor, 
two-i)hase  rotor  windings  being  handled  as  if  they  were  thrce-pha.sc 
windings  placed  in  the  same  number  of  slots. 

L  =  embedded  length  in  centimetres, 
K|  =  a  factor  depending  on  the  slots  per  polo  sis  shown  in 
the  curve.  Fig.  21. 
The  lcaknj.'e  inductance  due  to  the  free  length,  besides  being  ))ro- 
])orlinMal  to  the  sipiare  of  the  effeclive  conductors  ])er  slot,  to  the 
free  length,  to  the  number  of  poles,  &c.,  depends  also  on  the  typo  of 
winding  luid  on  the  voltage. 

The  expressions  for  l,fa,nd  ij^aro  of  about  the  same  length  as  for 
/,,  and  /;,.  the  quantilies  involved  being  W,,  IS,,  Sj,  iM,.  M,  and  i*. 
where: — 8,  =  Hl)t.')  per  jiole  per  phase  o;i  staler,  8.j  =  Klot,s  jjer  pole 
IM-r  phase  of  stator  on  rotor,  M,  free  length  of  turn  on  stator  in 
I'entimelre.s.  ,M,  -free  length  of  luni  on  rotor  in  centimetres,  and 
l'=- number  of  poles. 

The  above  exiiressionH  give  the  leakage  indiiclnncc  in  C.G.S.  tinits. 
mill  ni  order  to  bring  to  praitlical  units  it  is  necessary  to  mullii)ly  by 
H)  ".  Ditlerenees  in  /,^an<l  /j^ due  to  different,  types  of  winding  anil 
to  higher  voltages  can  bti  Inketi  inl<i  account  bv  introducing  an  "  end 
winiling  foolor  "  and  a  "  voltage  factor  "  rcHiKjctivelv. 


Seeing  that  any  formula  for  the  leakage  reactance  must  of  neces- 
sitv  be  so  largely  empirical,  it  is  desirable  to  check  calculations  by- 
actual  results  as  often  as  possible.  Two  of  the  first  tests  taken  are  a 
test  running  light  and  a  test  with  locked  short -circuited  rotor; 
volts,  amperes  and  watts  being  read  in  each  case.  The  latter  test 
has  to  be  taken  with  a  low  voltage,  so  that  the  core  loss  is  small,  and 
there  being  no  friction,  the  losses  are  practically  all  ohmic. 

For  instance,  in  the  ca,se  of  machine  D  as  six  poles,  with  locked 
squirrel-cage  rotor,  we  can  at  once  write  down  : — 
Irapedance=l-95  ohms, 

cos  cp=0-4.55  and  .sin  !p  =  0S9, 
Therefore, 

total  resistaiM;e=  0-887  ohm  and 
total  reactance=T"3  ohms. 
But  stator  resistance=0-(>96  ohm,  hot. 

.-.  rotor  resistance=0199  ohm,  hot. 

The  calculated  reactances  were  :— For  the  stator  .r,  =  1  05  ohms 
and  for  the  rotor  .c.,=0-482  ohm. 

Dividhig  the  actual  total  reactance  between  stator  and  rotor  in 
the  ratio  of  the  calculated  values,  we  obtain  fuially 

.r,  (actual)=  1-3-1  ohms  and  .r.,  (actual)  =  0-382  ohm. 

The  Specific  Electric  Loading. — The  currents  in  evidence  on  an 
induction  motor  are:-^(l)  The  no-load  sheet  of  stator  current  devoted 
to  exciting.  (2)  The  sheet  of  rotor  current  called  into  play  by  the  load. 
(3)  The  cotmtervailing  sheet  of  stator  current  to  prevent  the  no-loa:l 
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Fig.  21. 

equilibrium  from  being  deranged,  this  being  an  exact  replica  of  the 
sheet  of  rotor  current. 

If  we  divide  the  sheet  of  current  by  the  periphery  in  centimetres 
we  get  the  specific  electric  loading.  Thus,  the  specific  electric  loiid- 
ing  of  the  stator  as  regards  the  sheet  of  compensating  current  only  is 
equal  to  that  of  the  rotor  ;  but  w-hen  the  magnetising  current  is 
superjiosed  upon  this  the  siiecilic  electric  loading  of  the  stator 
becomes  greater  than  that  of  tlie  rotor. 

The  specific  electric  loading  of  the  stator  thus  being  greater  thiui 
that  of  the  rotor  there  must  be  more  copper  on  the  stator  than  on  the 
rotor,  and  this  ditt'erence  is  accentuated  by  the  current  density  pcr- 
missil>lc  on  the  revolving  rotor  being  greater  than  that  on  the  sta- 
tionary stator.  The  copper  on  a  wound  rotor  being  some  30  or  40  J>er 
cent,  greater  than  on  a  squirrel-cage  rotor,  it  follows  that  in  the 
latter  case  the  disparity  between  the  quantities  of  copper  on  stutor 
and  rotor  becomes  still  more  marked. 

The  question  now  arises  of  the  dixision  of  the.sc  sheets  of  current 
into  slots.  The  problem,  as  usual,  resolves  itself  into  a  compromise 
between  conflictmg  desiderata.  Theoretically,  so  long  as  the  sheets 
of  current  are  there,  it  docs  not  matter  into  how  n\any  slots  they  are 
divided.  For  high-voltage  machines  it  is  desirable  to  have  as  few 
slots  as  possible,  so  as  to  waste  as  little  space  on  insulation  as  jHis- 
siblc  in  proportion  to  copper  and  iron,  (hi  the  other  hand,  a  small 
number  of  slots  per  pole  increases  the  zigzag  dis|)ersion.  In  the  ca.s*- 
of  high-speed  machines  where  the  pole  pitch  is  great,  the  slots  on 
both  stator  and  rotor  can  be  made  of  large  size  witlunit  unduly 
reducing  the  number  of  slots  per  pole.  This  feature  is  (larticidarly 
valuable  when  the  voltage  also  is  high.  The  mnnber  of  slots  on  the 
rotor  has  to  be  different  from  tlial  on  the  stator,  the.se  two  nuinlN-rs 
being  chosen  so  as  to  have  as  small  a  (i.C.  F,  (greatest  common  factor) 
as  possible.  I'olar-wound  rotors  are  at  a  disadvantage  in  this  respect 
as  coniliared  with  squirrel-eage,  and  hence,  when  short -eireuiled,  the 
posit  ions  for  maximum  and  minimum  emienl  are  more  marked  in  the 
former  case  than  in  the  latter. 

The  Spcrific  Mogiielic  huidiiig.-  If  we  divich-  the  total  llux  by  IIm- 
area  at  the  air-ga])  in  square  centimetres,  we  obtain  the  specific 
magnetic  loading  of  the  machine.  The  core  loss  in  the  rotor. 
es|H'cially  when  squirrel-cage,  is  less  than  in  the  stator.  both  o;i  load 
and  al  starling,  in  the  one  ea,se  because  the  frequency  is  small,  and 
in  the  other  because  the  mutual  Hux  is  small.  Hence,  the  llux  den- 
sity in  the  rotor  can  be  greater  than  in  the  stator. 
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The  following  table  gives  particulars  as  to  the  specific  magnetic 
ioading  of  machine  A.  and  the  ampere-turns  required  to  produce  it  : — 


Magnetic  circuit. 


Section, 
sq.  cm. 


Stator  core  . 
Stator  teeth  . 
Rotor  core  .. 
Rotor  teeth  . 
Air-gap 


112 
107 
110 
106 
357 


11.400 
11,800 
11.500 
11,900 
3,540 


Total  am])ere-turns 


818 


The  Healing  of  Iniluction  Motors. — In  order  to  smmount  the  above 
problem  it  should  be  noted  that  each  considerable  firm  has  a  line  of 
standard  stator  frames,  which  for  the  purposes  of  this  Paper  may  be 
called  frame  A,  frame  B.  frame  C,  and  no  on.  Frame  A  will  dissi- 
pate so  manv  watts  when  the  gap  is  of  such  a  diameter,  the  end 
windings  of  such  an  overhang,  the  rotor  rui^ning  at  such  a  speed,  and 
so  on.  Each  frame  again  msy  be  fitted  with  open  type  semi- 
enclosed  or  totally  enclosed  end-shieldi;.  or  with  pedestal  bearings. 
The  problem  then  resolves  itself  into  0"c  of  organisation.  An 
obvious  plan  would  be  to  pro^nde  ourselves  with  a  quantity  of  sheets 
of,  say.  quarto  .squared  paper  for  the  purpose  of  curve  plotting,  and 
to  allocate  so  many  of  these  sheets  to  each  frame.  In  each  case  the 
allowable  watts  for  the  frame  would  be  plotted  along  the  axis  of  y, 
and  the  revs,  per  min.  of  the  rotor  along  the  axis  of  .i:  Thus,  there 
would  be  one  curve  for  frame  F  for  a  certain  gap  diameter  when 
fitted  with  air  guides,  another  without  ;  one  ciu've  with  fans  on 
the  rotor,  another  without  fans,  and  so  on.  If  we  were  starting  a 
line  of  machines  from  the  very  beginning,  these  curves  would  have 
to  be  estimated.  But  there  is  generally  a  continual  stream  of  orders 
going  through,  so  that  these  estimated  curves  can  be  gradnalh' 
replaced  by  actual  results.  If  there  be  not  a  likelihood  of  orders 
till  the  line  of  machines  is  designed,  then  a  few  experimental  tests 
lan  l)e  carried  out  scattered  over  the  series  and  the  curves  continued 
by  interpolation  or  extrapolation.  This  outfit  of  curves,  bding  on 
loose  sheets,  can  be  amplified  or  contracted  in  any  part  as  desired, 
or,  as  the  test  records  come  through,  we  can  allocate  the  several 
losses  to  their  respective  causes,  and  plot  fresh  and  more  accurate 
curves  until  we  have  brought  the  outfit  to  any  degree  of  elaboration 
that  we  desire. 

Appendix. 

The  JJnha'ancH  Majne'ic  Pull. — The  unlialanced  magnetic  pull 
is  proportional, othcrthings  being  the  same,  to  the  square  of  B^p^u  ■" 
the  air-gap.     On  starting  a  squirrel-cage  motor,  about  half  the  flux 


Fig.  22. 


Fn;.  23. 


f(jllows  the  stator  leakage  paths,  and  the  remainder  forms  the  air-ga;) 
flux,  jjra  ■lically  the  whole  of  which  follows  the  rotor  leakage  paths, 
the  mutual  flux  being  very  small.  With  the  same  motor  running 
light,  nearly  the  whole  of  theflu.x  crosses  the  .-iir-gap,  so  that  B„„„„  in 
t  he  air-gap  at  starting  is  only  about  half  of  B,,,,,,,,  at  no-load.  Hence, 
in  a  squirrel-cage  motor  without  a  compensator  the  unhahmced 
nia;.^netic  pull  at  starting  is  only  about  a  quaricrof  that  at  no-load. 

At  the  maximum  torque  point  the  air-gap  flux  is  only  about  f  hree- 
(iiarters  of  the  whole  stator  flux,  and  therefore  the  unbalanced  mag- 
ncl  ic  |)ull  is  only  a  little  more  than  half  that  at  no-load. 

If  a  motor  with  i)hase-wound  rotor  be  required  to  .start  with  a 
tor(|Ue  equal  to  the  maximum,  then  the  conditions  at  the  maximum 
tor(|ue  point  are, as  it  were,  shifted  back  to  the  starting  point  hy  the 
vxlirnal  resistance,  and  therefore  the  unbalanced  i)ull  at  starting  is 
only  a  little  more  than  half  that  when  nnniing  lii;ht. 

If  the  motor  he  required  to  start  with  only  full  load  torque,  then 
it  is  the  conditions  at  full-load  that  are  shified  b;ick  to  the  starting 
it,  anri,  therefore,  the  imbalanced  pull  would  be  more  nearly 
equal  to  that  at  no-load.  In  any  case,  the  unbalanced  magnetic  pull 
is  a  maximum  when  running  light. 

The  magnetic  aclion.M  when  running  light  may  be  re|ireKented  by 
Fig.  22,  where  .A  is  an  elecJromagiiet  to  represent  the  stator,  B  and 
('  an-  thin  plates  of  poor  quality  iron  to  represent  the  stator  and  roter 
leakage  paths  respectively,  and  IJ  is  a  thick  block  of  good  quality  soft 
iron    to    represent    the    rotor    mutual    pa'h.     Tlnis   t'lJ    toL'itlur 


represent  the  keeper  or  armature  of  the  electromagnet.  When 
running  light  practically  the  whole  of  the  flux  |i;iv,-,  -  t!ii.)UL!li  D. 
The  ampere-turns  are  small,  but  the  flux  erossinu  t  hr  ■  n  j,(  j,  i,  .jir.it . 
If  the  keeper  were  in  actual  contact  with  the  i-liiMnin,' jn.t,  \\\i-n 
Maxwell's  law  of  traction  would  apply — viz.,  P=B^S/{Jff  ;  but  since 
there  is  an  air-gap  a  modification  of  Maxwell's  law  has  to  be 
employed.*  The  pull  is  nevertheless  ju'oportional  to  the  square  of 
B„„„„  in  the  air-gap. 

The  flux  at  starting  for  a  squirrel-cage  motor  Ls  ]irecluded  l)y  ihe 
;",dverse  rotor  M.M.F.  from  follo\\ing  the  rotor  mutual  ])ath,  and. 
therefore,  the  latter  might  just  as  well  be  made  of  wood  or  cement  or 
air.  Hence,  the  magnetic  actions  at  starting  for  a  squirrel-cage 
motor  may  be  repreeented  by  Fig.  23,  in  which  the  soft  iron  block  D 
is  removed.  The  ampere-tunis  are  much  greater,  but  the  flux 
crossing  the  air-gap  is  only  about  half  as  great,  and  it  is  actual  flux 
produced  which  coimts,  not  the  ampere-turns  required  to  produce  it. 


WIP.ELESS  CALL  DEVICES. 


liV  L.  K.  TURNER,  JI.A. 


Snmmanj. — The  aullior  discusses  the  problem  of  producingacal!  device 
actuated  by  the  small  power  in  a  receiving  antenna,  and  descrilies  various 
sensitive  amplifying  devices  of  possible  use  for  this  purpo.se.  He  de- 
scribes two  devices  of  his  own  design  to  meet  the  needs  of  the  Post  (Office. 


Intkoduction. 
What  distmguishes  wireless  telegraphy  most  from  other  kinds  of 
power  transmission  or  electrical  commimication  is  the  small  ratio  of 
jjower  received  to  power  transmitted.  The  table  shows  in  a  rough 
illustrative  fashion  the  orders  of  magnitude  of  the  power  transmitted 
and  received  ui  the  several  systems  named. 


Power  line  

Submarine  telegraph 

Telei)hone    

Wireless  telegraph 


Watts 

Watts 

transmitted. 

received 

Sav  10'> 

lO" 

1 

lo--' 

10-i 

10-" 

lO' 

10-' 

Ratio. 


10-^ 
10-' 
10-1^ 


This  Paper  deals  with  the  problem  of  how  the  received  signals  can 
be  made  to  actuate  a  call,  by  which  is  meant  the  ringing  of  a  bell  or 
making  other  commotion  on  a  large  scale  in  contradistinction  to  the 
feeble  buzz  in  a  telephone.  Ten  years  ago  when  the  coherer  was  used 
all  such  signals  as  were  received  at  all  actually  did  ojierate  a  bell  or 
a  Jforse  inker.  But  the  coherer  has  given  way  to  more  modem 
<!etectors  becau.se  it  cannot  possibly  be  made  both  sensitive  an  I 
reliable.  The  primary  difficulty  in  devising  an  efl'ective  call  appa- 
ratus to-day  is  the  extreme  smallness  of  the  power  available  ;  for 
obviously  if  the  device  is  to  be  of  the  fullest  service  the  calling  range 
nuist  lie  as  great  as  the  signalling  range.  A  secondary  difficulty  is 
the  avoidance  of  false  calls,  that  is,  calls  actuated  Iiy  foniixu  wircliss 
stations  dis<'harging  their  ordinary  traffic,  or  by  at  iiios|ph(ri(s. 

The  problem  is.  therefore,  in  the  main  to  provide  appMralus  c;!]).^!!!' 
of  responding  noisily  to  such  stimulus  as  may  be  got  from  an  antenna 
fed  with  about  one  hundredth  of  a  microwatt,  but  which  will  not 
respond  to  stray  disturbances.  1  shall  first  discuss  the  main  lines  of 
approach  to  a  jjossible  solution,  and  then  outline  the  special  form  in 
which  the  problem  has  presented  itself  to  Post  Office  engineers,  and 
describe  the  apparatus  that  has  been  devised  to  meet  the  «.i:it. 
Finally  1  shall  describe  another  .set  of  apjiaratus  which.  thouLrli  noi 
well  adapted  to  immediate  Post  Office  requirements,  may  at  le.isi  In- 
of  .some  academic  interest. 

IXSTRUJIEST.S    FOR    KfKE(  TING    A    CaU,. 

J'lxcluding  from  consideration  the  coherer,  no  wireless  call  ai)j)a- 
ratus  has  yet,  so  far  as  I  am  aware,  been  put  into  coniinereial  o])cra- 
tion.  Much  attention  has  been  paid  to  the  provision  of  a  selective 
call  device  for  shipwreck  emergency  ])ur])<)se8.  but  these  need  not  be 
i.peeially  studied, as  all  call  devices  must  have  the  quality  of  selectivity. 

In  reviewing  the  various  jio-ssible  mc^thods  of  making  a  call,  it  Is 
convenient  to  notice  three  distinct  stages  in  the  jirocess  by  which  Ihe 
final  result  may  be  (djtained.  I'irstly.  stuno  a])paratus'of  extreme 
Hensitivencss  connected  to  the  antenna  is  energised  by  a  minute 
pr)wer,  conveniently  expressed  in  microwatts.  .Secondly,  this 
ai)paratUH  actuated  other  apparatus  of  medium  sen;;lbilil"y,  con- 
suming power  conveniently  expressed  in  milllwatt.s.  Thudly,  this 
medium-sen.sitive  apparatus  actuates  other  apparatus,  such  as  a  I>ell. 

•  ■•  IVoceedinu's"  R»yl)y  E.S.,  Vol.  VIII..  p.  10.">. 

t  AlHtrnct  of  Paper  read  Iwfore  the  Institution  of  Post  Office  Electrical 
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■itilismg  power  conveniently  measured  in  watts  ;uid  capable  of 
making  clamorous  apjjeal  to  the  senses.  We  may  for  brevity  refer 
to  these  three  stages  as  the  microwatt  stage,  the  milliwatt  stage,  and 
thfe  watt  stage.  The  milliwatt  stage  is  an  elastic  one.  which  may 
be  absent  altogether,  or  itself  comjirise  several  sub-stages ;  it  may 
conveniently  be  taken  to  cover  all  comiecting  links  between  the 
microwatt  stage  and  the  watt  stage. 

If  the  apparatus  responds  quickly  enough,  it  may  be  used  to  record 
ilorse  signals :  the  movement  or  other  change  from  spacing  to 
marking  must  then  be  effected  in  the  microwatt  stage  \vith  extremely 
.small  energy.  If.  on  the  other  hand,  the  device  is  a  slow  responder, 
by  suitable  arrangements  the  microwatt  apparatus  can  be  made  to 
accumidate  energy  over  a  considerable  jJeriod  of  time  ;  the  change 
from  spacing  to  markmg  is  then  more  energetic,  and  instruments  of 
a  coarser  nature  can  be  used. 

An  obvious  procedure  is,  of  course,  to  take  an  ordinary  wireless 
receiver  with  a  crystal  or  other  rectifying  detector,  and  to  replace 
the  telephone  by  a  relay  whose  local  circuit  includes  a  bell.  If 
desired,  a  milliwatt  relay  of  grosser  construction  may  be  inserted 
l)etween  the  first  relay  and  the  bell.  But  the  power  received  by  the 
telejihone,  or  the  microwatt  relay  substituted  for  it,  is  so  small  that 
no  relay  as  used  in  ordiirarj-  telegraphy  could  be  operated.  A  Post 
Office  '"  B  "  relay  would  require  5,000  times  the  power  avaUabJe. 

There  are,  however,  various  relays  cajjable  of  responding  with 
extremely  small  power,  which  could  be  used.  These  are  of  two 
tyjies  :  first,  the  critical  or  make-and-break  type,  in  which,  as  iji 
,  ordinary  telegraph  relays,  the  local  circuit  is  either  open  or  closed  : 
second,  the  amplifying  or  microphonic  type,  in  which  the  local 
circuit  is  not  made  and  broken,  but  has  its  resistance  varied  between 
finite  limits. 

The  available  energy  is  so  small,  that  no  relay  of  the  make-and-brcak 
type  with  solid  metallic  local-circuit  contacts  could,  I  imagine,  be 
constructed  to  give  reliable  service  :  certainly  I  Icnow  of  none.  The 
ingenious  jet  relay  of  Dr.  A.  Orling.  alreacy  employed  m  submarine 
cable  telegraphy  could,  however,  be  used.  In  this  instrument  a 
moving  coil  in  a  jiowerful  magnetic  field  has  attached  to  it  a  hori- 
zontal radial  arm  of  quartz  fibre.  A  vertical  fibre  restiig  lightly 
against  this  has  rmmmg  down  it  a  tliin  stieam  of  acidulated  water 


Fio.  1. 

from  a  very  small  orifice:  and  tliis  stream  cither  hits  or  misses  a 
jilatinuni  plate  according  to  the  amount  by  wliich  it  is  deflected  by 
the  horizontal  arm.  I  have  seen  such  an  instrument  respond  to  r. 
steady-current  jjower  of  7  x  10""  watt.  The  relay  as  described  above 
is  of  the  critical  or  make-aiul-break  type  ;  by  a  slight  modification  of 
the  form  of  the  electrode  on  which  the  stream  impinges,  it  can  be 
converted  to  the  amplifying  type. 

Of  the  amplifier  type  there  is  a  diversity  of  patterns.  Probably 
most  familiar  is  Mr.  S.  (',.  Brown's  telephone  amj)lifier.  capable,  as 
the  name  implies,  of  resiionding  to  currents  of  tclci)honic  fre(|uci'(  v. 
In  this  instrument  (Kig.  1)  the  steel  armature  A  of  a  jwlarised electro- 
magnet B  carrying  the  current  to  be  magnified  controls  the  pressure, 
and  thereby  the  resi.stanec  of  the  contact  between  an  osmium-iridium 
point  C  and  a  plate  B  of  the  .same  metal  or  of  carbon.  With  this 
amplifier  in  the  microwatt  stage,  the  milliwatt  stage  would  contain 
one  or  more  other  Brown  amplifiers  fitted  with  microphonic  granule, 
instead  of  single-point,  local  contact  ;  for  the  single-point  contact 
cannot  be  made  to  control  sufficiently  large  power  for  operating 
directly  a  coarse  relay  suitable  for  actuating  the  apparatus  hi  the 
watt  hi  age. 

Another  highly  .tensitive  amplifier,  operating  on  quite  a  different 
principle,  is  that  due  to  Mr.  E.  S.  Heurtlcy.  patent  \l,r>iio/im<X  This 
(levire  depends  on  the  change  of  resistance  produced  in  n  hot  thin 
platinum  wire  when  it  is  slightly  displaced  across  the  edge  of  a  blast 
of  cold  nir.  Such  wires  form  two  arms  of  a  Wheatstone  bridge,  and 
are  niove<l  l,y  a  sensitive  galviinometer  across  the  front  of  slit  luU's 


forming  the  jets.  The  balance  of  the  bridge  aS'ects  the  amoimt  of 
current  from  a  local  battery  that  passes  through  another  stronger 
galvanometer. 

Another  instrument  is  the  cathode  ray  amplifier  of  Von  Liebe:i 
and  Reiss.  patent  1,482/11.  In  Fig.  2,  A  is  a  vacuous  glass  bulb 
containing  a  glowing  filament  B,  a  metal-grid  C  completely  di\-idmg 
the  bidb  into  two  portions  and  constituting  the  primary  anode, 
and  a  thud  electrode  D  constituting  the  secondary  anode.  The 
filament  B  is  a  Wehnelt  cathode,  formed  of  a  strip  of  platinum  coated 
with  a  layer  of  barium  and  calcium  oxides ;  for  these  substances 
emit  at  red  heat  a  more  copious  stream  of  corpuscles  than  a  plati- 
num siu'face  at  even  a  much  higher  temperature.  Tlie  temperatm'e 
of  the  filament  is  regulated  by  tlic  rheostat  E.  and  the  polarising 
voltage  between  the  cathode  whicli  may  be  regarded  as  the  negative 
end  of  the  filament  and  the  primary  anode  is  regidated  to  any  desired 
value  below  .30  volts,  by  the  potentiometer  F  :  the  secondary  circuit 
is  polarised  by  a  batteiy  of  small  dry  cells  giving  about  220  volts. 
The  current  to  be  amplified  is  led  to  the  primary  terminals  Pj.  Pj. 
and  the  amplified  current  is  drawn  from  the  secondary  terminals 
iS,,  So.  The  action  may  be  very  roughly  c'escribed  as  follows. 
Corpuscles  are  discharged  from  the  cathode  with  great  velocity 
towards  the  grid  C.  These  corpuscles,  being  negative  charges,  are 
repelled  and  therefore  slowed  u])  by  any  negative  charge  on  the  grid  : 
the  greater,  therefore,  the  negative  potential  of  the  grid  the  less  is 
the  speed  of  the  impmgiug  corpuscles,  and  the  fewer  and  feebler  are 


the  corpuscles  which  ]>cr.etrate  the  grid  and  ionise  the  gas  above  the 
grid.  The  resistance  between  S,  and  So  thus  mereases  with  the 
negative  potential  of  the  grid.  1  y  suitably  adjusting  the  tempera- 
ture of  the  filament  and  the  potential  of  the  gritl.  it  can  be  avrav.ged 
that  a  small  change  in  the  latter  cIVects  a  great  chai'ge  in  the  resist- 
ance between  fS,  and  S.,  ;  the  instrument  then  eorstitutes  a  very 
sensitive  amplifier. 

The  cathode  ray  amplifier  is  likely  to  play  a  very  important  lole  in 
the  futiue.  It  can  deal  with  the  smallest  ]ii)wers.  introduces  no 
perceptilile  distortion,  and  is  available  for  amplifying  fiuctuatior.s  of 
ai  J-  rapidity  up  to  the  freqticneies  used  in  wireless  telegraphy.  Tiie 
Marcori  ('om]iai  y  havedcvcloped  a  modified  form  (patent  28,413/13) 
of  the  Lieben-Keiss  amplifier  which  pir.ys  an  imjiortant  part  in  their 
high-speed  reception. 

Ai.y  ore  of  these  extra  sensitive  relaying  uistrumenls  might 
replace  the  telephor.e  of  an  ordinary  receiver,  and  so  in  conjunc- 
tion with  other  irstrunienls.  convert  signals  which  would  have 
been  a  faint  buzzirg  iu  the  telephor.e  into  the  ringing  of  a  bell.  Hut 
whereas  the  listening  operator  attends  only  to  a  message  preceded 
by  a.  certain  sequence  of  dots  aiul  dr.shca.  his  call  signal,  t  he  bell  would 
not  exercise  this  discrimination.  It  is  i.ecessary.  tlicrofore.  to 
arrange  lliat  a  sigmd  of  some  special  character  shall  be  used  for 
calling,  and  that  the  device  shall  respoiul  only  to  signals  of  thiSj 
charactir.  /• 

It  is.  of  course,  possible  to  attain  some  degree  of  selectivi;y  by  lliiS 
ordu'.ary  tuning  methods,  and  a  special  wave-length  might   he  re- 
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served  for  calling  as  distinct  from  transmitting  messages.  But  this 
■BTOukl  be  not  only  inconvenient  but  inadequate,  for  the  device  would 
respond  to  some  signals  not  in  tune  but  very  strong  and  also  to  atmos- 
pherics, for  tliese  make  an  antenna  oscillate  with  its  natural  frequency. 

A  simple  form  of  call  sifrnal  is  a  long  dash,  and  a  receiver  may  be 
constructed  so  that  it  will  respond  only  to  a  dash  of  not  less  than  a 
certain  minimum  duration,  which  woidd,  of  course,  be  chosen  longer 
than  any  dash  likely  to  be  made  in  transmitting  messages.  This 
principle  has  been  utilised  m  the  Post  Office  in  one  form  of  somider 
silencer,  and  could  be  applied  to  any  of  the  quick-acting  relays  which 
have  been  described. 

With  the  musical  note  tiansmitter  the  spark  freqiiency  may  be 
used  for  tuning  by  soimd  resonance  or  note  sjTiton y.  The  Telefunken 
amj)lifier  consists  of  a  bank  of  microphonic  contact  relays,  each 
similar  in  aiTangenient  to  the  Brown  amplifier  with  granule  contacts. 
The  armatures,  however,  are  comparatively 
loosely  related  to  the  energising  circuits,  and  the 
natural  frequency  of  each  arraatme  is  mecliani- 
cally  adjusted  to  lie  equal  to  the  spark  frequency 
(oOf*  ]ierio(ls  |icr  second). 

But  whether  the  transmitter  is  a  musical  one 
or  not,  it  is  possible  to  effect  a  syntony  some- 
what analogous  to  note  syntony  by  transmitting 
dashes  at  small  regular  intervals.  A  scheme 
for  a  distress  call  deviee  on  this  principle  was 
suggested  by  Mr.  W.  S.  Peake  in  a  recent  patent 
specification  (Xo.  1.050/12).  A  magnet  is 
switched  in,  in  place  of  the  ordinary  telephone, 
and  dashes  and  spaces  sent  at  a  definite  fre- 
quency cause  the  armature  to  vibrate  by  the 
cumulative  effect  of  the  impulses.  When  a  cer- 
tain amplitude  is  reached  contact  is  made,  and 
a  bell  rings.  This  provides  adequate  selec- 
tiveness  by  the  use  of  a  practicable  apparatus 
which  could  be  added  to  an  existing  station,  but 
the  relay  probably  would  not  bo  nearly  sensitive 
enough. 

The  Marconi  Company's  quite  recently  devel- 
(ijicd  device  for  the  remote  control  of  fog-signal- 
Img  ajjparatus  constitutes,  I  think,  the  nearest 
approach  that  has  been  made  to  a  practical  call 
device  which  can  be  left  to  itself.     The  result  has 
been  achieved  by  reverting  to  the  coherer,  but  in 
a  speciallj'  reliable  and  consequently  insensitive 
condition.     The  coherer  controls  a  relay  of  con- 
ventional ty])e,  whose  local  circuit  energises  the 
magnets  acting  ujjon   a  pendidum   of  balance- 
wheel   form.     Dashes  are  sent  at  equal  intervals 
(automatically)  from  the  calling  station,  and  at 
each  dash  the  coherer  operates,  the  relay  tongue 
flicks   over,    and    an    impulse    is   given    to    the 
balance-wheel.      The    balance    wheel    has    been 
inichanieally  tmied  to  the  fre(|uency  of  the  trans- 
'■d  dashes,  which  are  of  the  order  of  two  per 
nd  ;    its  am}(litude,  therefore,  gi'ows  imder 
repeated  stimuli,  imtil  a  fork  carried  by  the 
•  I  dips  mto  niereuiy-eu])s  and  the  fog-gun  is 
'  by  switched  on  or  otf. 

A  C.M.i,  Device  for  Post  Office  Wohk. 

.\   constant  M'atch  is  kept  at  the  Post  Office 
wireless  stations  for  ship  service,  but  call  devices 
would  be  of  service  on  small  islands  where  there 
is  no  cable,  or  isolated  ])arts  of  a  coast.     At  the 
existing  stations  of  Ihisclasstheiiracticeisfor  one 
of  the  pair  to  call  the  other  once  an  hour,  or  at 
other  detincd  interval,  but  when  the  operator  has 
also  many  other  duties  it  is  obvious  that  precise 
punctualiiy  cannot  be  expected,  and   complaint:;    of   bad   working 
r(;,ult.       Furthermore,    in   some   instances   that   have  arisen    it   Ib 
desired,  for  life-.saving  purposes,  to  have  the  telegrajih  available  day 
and  nighl. 

intcrfirenee  is  not  likely  hi  these  short-range  stations,  but  the  cull 
device,  though  it  need  not  be  "fool-proof."  must  not  require  any 
technical  knowledge  or  mechanical  ability  on  the  part  of  the  operator, 
Mho  cannot  be  relied  ujion  as  niechanie  or  engineer. 

An  ajqiaratus  of  this  tyjH'  has  been  c(m«lnicled  with  a  view  to 
meeting  this  H))cciuliNed  want  of  the  dtjiartment. 

The  J)rincipal  f(;atiires  of  the  device  are  a.s  follows:  .At  frequent 
])re-arranged  times  (four  times  an  hour  in  this  apparatus)  u  clock 
switches  in  a  crystal  receiver  of  ordiii;iry  character  except  that  an 
extremely  sensitive  D'Arsoiival   galvuiiomeler   replaces   the   usiuil 


telephone.  The  receiver  remains  in  circuit  for  a  biief  period  (only 
about  J  minute  in  this  apparatus).  If  the  key  of  the  calling  station 
is  held  depressed  throughout  this  period,  the  needle  of  the  galvano- 
meter is  deflected  into  position  between  the  jaws  of  a  hit-or-miss 
device  (by  Mr.  R.  W.  Paul)  actuated  by  a  local  circuit.  When  the 
needle  is  m  its  un-defiected  j)Osition.  the  closing  of  the  jaws  is  with- 
out effect,  for  the  jaws  are  .slightly  staggered,  like  those  of  a  bulldog; 
but  if  the  needle  is  in  place  between  them,  it  is  grijiped  by  the  jaws,  a 
local  cucuit  is  closed,  a  continuous-ringing  boll  relay  actuated,  and  the 
bell  rmgs.  Any  atmospherics  or  signals,  whether  of  tlie  ap))ro])riate 
wave-length  or  any  other,  and  of  whatever  strength,  are  without  effect 
unless  they  occm-  during  the  brief  period  of  acti\aty  of  the  recciviT. 
The  probability  of  damage  to  crystals  and  of  false  calls  is,  therefore, 
reduced  by  the  agency  of  the  clock-switch  in  the  ratio  of  15  mmutcs 
to   I   minute — i.e.,   120  times — whereas    the  delay  of  a  telegram 


CincuiT 

Terminals 

Clock      | ^ 

''<^   "   ">   50   19-20-Q 
P<?f^.i?>5e    2.-20   Q 

Antenna 

Y  24  47  46  38  40  32  31  Z 

Filter 

47  IS  (J4)  43  46 

Secondary  (H.r) 

4p   29   2B  27  26  25  49 

Detector  {* 

27  6    7    3    8I<«?-»3>S0    2    25 
27    8    7    3.8,  <8283>a0    2     25 

HiT-OR-MiS* 

R  66    65(15)53   i    79  78    4    Q 

Beu-  Relay 

R   62<'1Z3>61   1    76-77   4    Q 

Bell 

P    74-75  23  22- 0 

^"^     (« 

Son,  oj  CitckBocpl  tnt  rs  111  /r^tar2l  20 

Buzzer 

63    .6. .5     -J    MM    68     '0<'2   '1)67  64 

LAMP 

P   60    50    30  57     Q 

Fio.i3. 

caused  by  this  system  of  \>orkirg  cannot  exceed  a  quarter  of  an 
hour. 

For  further  safely  two  crystal  detectors  are  used  alternately.  An 
ii'slrument  called,  lor  lack  of  a  better  name,  the  mercury  lo]i])ler.  in 
addition  (o  other  duties,  swilehcH  over  after  each  perioil,  so  that  the 
other  crystal  detector  shall  come  into  use  at  the  next  period.  If, 
therefore,  one  of  the  detectors  has  been  knocked  off,  and  a  call  is 
In  eon«e(|nence  luiKuecessful  at  one  ])erio(l,  it  can  still  be  made  a 
quarter  of  an  hour  later, 

Kig.  ;i  is  a  diagram  of  eonreetiops  in  which  the  princi])le  of  the 
ineriuiy  tojijih-r  nia  •  Ik-  iicci'.'  The  glii:;:i  IiiIk'  <(>.  tainiiig  mercury  is 
carried  liy  a  vertical  aliiriiininm  plate  which  can  rock  about  a  hori- 
zontal axis  Ih'Iow  the  cenire  of  gravity  of  the  whole.  In  the  diagram 
the  lojipler  ia  sliowii  in  the  transitory  middle  posilion  through  which 
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il  passes  in  toppling  over  from  one  side  to  the  other.  Suppose  the 
toppler  is  dowTi  on  the  left.  Wlien  the  clock  completes  the  circuit,  a 
current  pa.sses  through  (lie  resistance  grid  in  the  left  bulb,  gradually 
expimds  the  air  therein  expelliug  mercury  from  left  to  right,  and  in 
about  8 scQor.c's causes  the  v.hole  to  topple  over  to  the  righl,  making  a 


(Z/nCffe  •  Copper  r-yrtfss) 


OraJS  coo 


■>/edc 


momentary  contact  at  53  in  pa.ssihg  through  the  mid-position.  Tlic 
toppler  then  remains  down  on  the  right  until  the  next  clcck-contacl  a 
quarter  of  an  houi-  lattsr.  when  the  reverse  process  takes  place. ' 

The  construction  of  tlie  ciystal  detectors  is  shown  in  Fig.  4.     .\  I 
shows  one  detector  with  the  magnetic  switch  by  which  it  is  broiiglit  • 


A  Skcx)xd  Cat.l  Device.' 

In  the  alisenc*  of  a  suitable  ipiitk-aeting  relay  of  extreme  sensi- 
tiveness, it  is  necessarjr  to  accunnilate  the  energy  of  the  received 
signal  over  some  considerable  ume  before  a  sufficiently  energetic 
response  can  be  produced.  Tn  t  W-  call  device  dealt  with  in  the  la.s; 
section,  the  accumulation  taki  s  ['lace  during  the  several  seconds 
in  which  a  .slowly  moving  galvanometer  coil  is  gradually  deflected. 
It  is  also  ]!Ossible  to  accumulate  the  energy  in  im  oscillating  body. 
as  ill  the  Peake  device  described  in  sec.  2.  But  in  a  damped  liai  - 
moiiii-  oscillation  the  power  lost  1  y  the  damping  is  proportional  to 
the  s<iuaie  of  the  amplitude.  TIence  the  accuuuilatiou  of  eiiergj- 
(■ai>  be  continued  only  imtil  the  amplitude  reaches  a  certain  value,  at 
which  the  ra'e  of  loss  just  eancrls  the  power  supplied  by  the  signal. 

In  the  call  device  to  which  rofenmce  is  now  made,  Peakes  reed 
\-ibrating  at  (say)  25  periods  tci  second  is  replaced  by  the  coil  of  a 
galvanometer  oscillating  at  ,\,  jn-riod  per  second — i.e..  'ir,(\  times 
slower.  Consequently,  if  the  < '.cerements  of  the  coil  and  reed  wen- 
cijual.  signals  would  continue  to  add  energy  to  the  coil  250  times  as 
long  as  to  the  reed.  In  this  device,  the  galvanometer  coil  takes  tin- 
place  of  the  telej)hone  ui  an  ordinal y  receiver,  and  a  swing  is  gra<l- 
ually  built  up  from  the  sending  station  by  keejiing  the  key  depressed 
during  eveiy  alternate  five  seconds.  Since  the  detector  is  always  in 
circuit,  a  Fleming  vah'c  is  used  instead  of  a  ciystal,  as  the  valve. 
though  less  efficient,  is  not  liable  to  be  knocked  off  by  atmospherics. 
A  diagram  of  connections  is  shown  in  Fig.  5. 

The  moving  coil  F  is  cast  with  wax  into  smooth  cylindrical  form. 
tn  reduce  air  friction.  It  has  a  resistance  of  nearly  6,001)  ohms  : 
is  susj-.ended  by  a  stout  phosphor-bronze  strip,  and  has  a  nulial  arm 
111  tongue  of  tine  jilatinum  wire  free  to  move  between  two  (ixcd 
v.i'.ical  i)latinum  wires.  The  galv.inometer  constitutes  a  microwatt 
relay  according  to  the  classitieation  at  the  bcghmuig  of  sec.  2.  The 
moMient  of  uiertia  of  the  moving  system  (viz..  9-S  gm.-cm.=)  has  been 
adjuslcil  lo  irive  a  jicriod  of  ins:  10  seconds. 
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into  circuit ;  |{  shows  the  delcils  of  (lie  detector.  The  galvam 
meter  is  sliiinlcil  ho  as  lo  be  dead  Ileal.  Ah  now  s<^l.  the  iiiiiutiiuin 
•lellei'lloM  lo  make  a  call  in  about  rxleg..  anil  this  is  |irodu(-ed  liy  a 
current  of  /„  Miicroaiii|>(>re  ;  /„  mii^roumpcre  in  corsidercd  a  .safe 
working  current.  The  liuz/cr  [irovides  in  the  iiiitennu  circuit  loenl 
MigiiiilH  for  icHtinK  ihc  I'lnijile'e  apparatus. 


The  tongue  is  kept  in  mid-|)OHitio:i  between  II 
1  he  longuc  of  the  suspension  balancing  the  tongue 
leg  currciil  of  the  valve.  This  i.olarising  cnrrenl.  which  may  be 
oi  20  limes  the  current  line  lo  Ihc  signal,  is  largely  alVeeled  by  viirj 
lion  of  ihe  lilanicnt  cnrrenl  ;  and  as  Hie  lilanieiil  lakes  aJMiul  hidf# 
ampere,  the  cuneni  in  it  must  appreciably  fall  as  Ihe  ballery  dl' 
charges,  'fhis  might  be  a  sciioim  dinieiilly,  but  by  use  of  the  ei 
enils  shown  in  Fig.  0  a  fall  in  lihimenl  .  nncnl  is  made  to  com|K-i 
.sale  for  il.self  bv  ,.rodnciiii:  a  snitahle  rise  in  the  polarising  1M». 
iseiiwy  to  show  that  Ihc  bilancing  value  for  th.-  ivsislance  H  is  U 
ratio  of  the  slopes  of  the  valve  charaeterislics  shown  in  this  cu^ 
0.J  ohms.     This  arniiigemeni  has  pio\cd  leinarkably  successful. 


THE  ELECTRICIAN,  AUGUST  13,  1915. 


701 


vaiiiitiou  of  +10  pur  ciui.  in  I'l  produoes  no  ])erccptihle  tlcfleotion  of 
the  pointer  ;  wliereas  without  the  balancing  circuits,  +  10  per  cent, 
rings  the  bell  and  — 1(1  \xr  cent,  nearly  does  so. 

This  deface  possesses  tlie  merits  of  simplicity  and  robuslre^r-,  and 
the  makeshift  set  shown  by  the  author  will  make  a  call  nith  a  signal 
(if  Odii"  microamjK'rc  in  about  2J  minutes,  or  with  0-14  niicroam;-erc 
in  alioiit  1]  iiiiiintcs.  The  sensitivity  could,  in  the  o-'inion  of  the 
anthcir.  be  cdiisii'eralily  improved.  One  objeciion  to  this  device  f(^r 
Post  Oflice  short-range  stations  is  that  the  valve  ha-s  a  continuous 
consumption  of  some  4  watts,  which  is  a  serious  matter  when  dry  cells 
su))i>ly  the  j)Ower. 

The  call  de\aces  of  Figs.  3  and  5'werci  shown  in  ODeration,  and 
cxam])ler.  of  tlie  other  in.struments  dcscril3<'d  were  exhibited. 


SOME  POINTS  IN  TRANSFORMERS. 

UV  W.   E.   BUKXAN  li. 

Siinuimry. — The  authoi-  first  discusses  the  stresses  set  up  in  the  insula- 
tion of  the  end  tvu'us  on  tlii^  high-tension  side  of  transfoi'mers.  He  then 
consiilirs  the  destructive  etTects  of  the  mutual  repulsion  of  llie  stampings, 
and  cpf  the  coils  due  to  short  circuit*.  The  lelative  merits  of  many  or  few 
sections  are  dealt  with,  and  a  description  is  given  of  an  experiment 
illustrating  the  conclusions.  An  arrangement  for  reducing  the  hiductance 
of  conductors  carrying  heavy  currents  is  also  describ(;d. 


I 


The  rapid  increasp  in  the  voltage  used  and  size  of  units 
within  recent  years  has  brought  prominently  to  the  fore 
effects  that  previously  could  be  safely  ignored,  among  the 
chief  being  the  increased  liability  to  breakdown  between  end 
turns — (.<;.,  adjacent  to  the  terminals -on  the  transfonucr 
winding  and  mechanical  destruction  of  the  coils,  core  or  frame- 
work by  short-circuits. 

Since  the  primary  cause  of  abnormal  transient  pressures 
is  to  a  eon.siderable  extent  the  locally  electro-statically  stored 
energy  it  will  be  seen  that  it  is  important  to  keep  this  within 
the  smallest  practical  limits,  and  thus  a  switch  with  small 
metal  surfaces  has  an  advantage  over  onc^  with  large  surfaces  ; 
also  cables  arranged  to  have  the  snialkst  c.npacity  by  keeping 
them  as  far  as  possible  from  surrounding.?  of  different  poten- 
tial should  be  adopted. 

It  is  often  recoiii mended  as  a  safeguard  to  increase  the 
insulation  of  the  end  turns  of  a  transformer  to  double  or  treble 
the  value  of  the.se  in  the  body  of  the  windings,  but  in  my 
opinion  this  is  far  from  sufficient  for  really  high  pressures  (say, 
50,0()0  volts  and  ovcsr).  as  the  monientaiy  voltage  acros.s  the 
few  end-turns  may  easily  be  50  or  more  times  the  normal 
working  pressure.  j\nother  point  is  that  the  extra  insulation 
decreases  the  electrostatic  capacity  of  the  short  lengtji  of  wire 
near  the  terminals,  whicli  has  the  effect  of  causing  the  genera- 
tion of  a  liigher  voltage,  so  that  tlie  protection  afforded  by  this 
additional  insulation  is  by  no  means  proportional  to  its  thick- 
ness. Where  this  m(>thod  of  protection  is  feasible,  the  u.se  of 
flat  strip  rathei-  than  roimd  wire  is  of  decided  advantage,  as 
this  has  less  inductance  and  more  caj)acity,  both  tending  to 
soften  the  shock  of  switching  on. 

Tlie.se  remarks  apply  to  switching  on  the  high-tension  side. 
When  the  transformer  is  switcherT  in  on  the  low-tension  sid(^ 
the  voltage  in  the  high-tension  windings  is  built  up  simul- 
taneously throughout  the  windins;,  so  that  there  is  not  so  great 
a  siiock  between  adjacent  turns.  This  voltage,  built  up  from 
within,  causes  a  rush  of  current  towards  \\w  ti-rminals,  charging 
the.se  and  adjacent  conductor.s  up  to  the  working  potential, 
which  rush  cannot  instantaneously  stop  on  their  attaining 
this  potential,  .so  that  the  pressure  for  tlie  moment  is  carried 
higher.  This  momentary  higher  poteiilial.  it  can  be  readilv 
.shown,  cannot  reach  values  higher  than  double  the  normal, 
and  is  thus  of  little  significance  unless  the  terminal  insulation 
is  unusually  weak.  Switching  in  on  tlie  low-tension  side  thtis 
jnits  s(uiie  strain,  chielly  across  the  high-ti^nsion  terminals,  and 
high-tension  switching  chiefly  strains  the  insulation  of  u<ljacent 
turns  near  the  terminals. 

It  does  no)  follow  that  tin-  first  time  I  lie  in.'iilation  between 
end  I  urns  is  piincturiMl  there  is  bound  to  !«•  any  conipleli- 
breakdown.  What  usually  lia[)pens  is  only  .j  slight  rJiiiiriMg, 
such  (IS  might  Ik-  as.soeiated   with    a   pmall    static   tiisehatge, 


leaving  the  insulation  sulFicieutly  strong  foi-  norma!  P.D. 
This,  of  course,  leaves  a  weak  place  which  will  give  \\a.j  unddr 
a  smaller  disturbance  than  the  unpuncturcd  insulation,  but 
where  switching  is  iiifr<H|uent  and  circuit  disturbances  ran^ 
it  tnay  be  a  long  time  before  the  weakness  shows  up.  A  rather 
curious  point  is  that  a  single  weak  place  does  not  safeguard 
the  remainder  of  the  winding  a  few  turns  away.  I  have  .seen 
oils  with  over  20  small  punctures  of  this  description,  showing 
that  the  point  of  maximum  P.D.  varies  from  time  to  time.  In 
this  particular  instance,  however,  circuit  disturbances  wan^. 
frequent,  due  to  faulty  joint-bo.xes  which  kept  "  shorting," 
and  it  is  probable  that  these  disturbances,  occurring  at  different 
places,  caused  a  greater  variation  in  the  ])osition  of  the  crests 
and  valleys  in  the  high-frequency  waves  set  up  in  the  trans- 
I'iiinicv  windings  than  would  be  the  case  with  ordinary  switching. 

.Vnother  <'ft"ect  that  is  liable  to  be  brought  forcibly  into 
]n-oniinence  as  voltages  and  sizes  are  incroa.sed,  is  the  mecha- 
nical destruction  of  transformers  in  ease  of  short-circuil . 
either  internal  or  external  to  the  transformer,  but  nioi" 
particularly  the  latter,  since  an  internal  short  puts  tln^ 
transformer  out  of  service  in  any  case.  1'he  effect  on  the  core 
is  .simple  since  the  core  .stampings  are  all  magnetised  in  the 
.same  direction,  and,  as  is  well  known,  like  poh^s  repel,  and  it  is 
the  greatly  augmeiited  repulsion  that  does  the  damage.  It 
might  be  thought  that  since  in  a  transformer  the  arapere-luiiis 
on  both  primary  and  secondary  are  substantially  ecjual  and 
opposite,  there  would  be  little  force  exerted,  but,  as  a  matter  of 
fact  the  dilTcrence  in  ampere  turns  between  the  two,  which 
tinder  normal  conditions  is  slight  (and  only  sufficient  to  force 
the  requi'^iti-  flux  corre.sj)onding  to  the  voltage,  frequency  and 
turns,  through  the  core)  increases  roughly  in  proportion  (o  tin' 
current  taken  from  the  secondary.  Thus,  under  conditions  of 
short-circuit,  there  is  a  very  big  difference,  so  that  the  mutual 
repulsion  of  the  stampings  becomes  correspondinglv  great  and 
rouahly  (neglecting  phase  dift'eren<-e)  in  jiroportion  to  the 
s(|Hare  of  the  current. 

In  the  coils  of  the  transfoi'mer  the  conductors  carrying 
current  in  the  same  direction  tend  to  draw  together.  Thus,  all 
tlie  conductors  of  one  coil  tend  to  compress  themselves  together, 
whilst  the  primary  and  secondary  coils,  which  are  carrying 
current  in  o])posit«  directions,  re])el  one  another.  In  case  of  a 
short-circuit  on  a  winding,  say,  on  the  primary,  the  current 
in  the  short-eircuiled  portion  is  reversed,  and  so  tends  to  spread 
apart  from  the  rip.st  of  the  coil.  This  effect  will  {sltvw  show  if  a 
fault  originated  inside  the  transformer  or  outside  ;  but,  of 
cour.se,  this  is  not  always  conclusive,  as  it  is  not  impossible  for 
an  external  fault  to  cause  an  internal  fault  of  this  character, 
through  the  heavy  fon-es  exeitK?d,  breaking  down  the  insulation. 

The  forces  tending  to  compress  the  coils  are  not  the  forces 
that  destroy  the  transformer,  the  most  serious  being  the 
repul.sive  forces.  Neglecting  ])ha.se-dift'erences,  these  forces 
art  |)ro])ortional  to  the  ampere-turns  in  any  coil  multi])lied  l)y 
the  ampere-turns  in  the  opposing  coil,  and  as  the  current  in  the 
secondary  is  proportional  to  that  in  the  primarj^  the  forces 
vary  approximately  as  the, square  of  the  current,  and  may 
n'.ich  many  tons  on  a  large  system,  es]iecially  with  high  voltage, 
allowing  a  greater  ))roportionate  increase  of  current  uiuU^-  eon- 
diti<jns  of  shork-circuit  than  loww  voltage  systems. 

It  is  oft»n  rec(niiinended  as  a  safeguard  against  tlie.se  forces 
to  increa.sn  the  reactance  of  the  transformer  windings  by  having 
tilt?  transformer  windings  in  fewer  and  larger  sections:  this 
leading  to  greater  magnetic  leakage  and  diminishing  the 
current  the  transformer  will  |)ass  on  short-circuit  ;  Init  whilsl 
it  undoubtedly  has  this  latter  effect,  I  think  the  rediiednn 
in  destructive  forces  is  chiefly  imaginary.  Doubling  (he  num- 
ber of  turns  in  a  coil  or  .section  of  a  coil,  .stiy,  a  section  of  a 
transformer  winding,  obviously,  with  a  given  current  pa.ssing, 
doubles  the  forc('  that  would  be  e.xertiwl  u))on  it  by  another 
coil  carrying  current.  As  in  a  transformer,  tin?  .sccondarv  eoil 
section  would  have  iiii  iricrea.sed  numlier  of  turns  to  corre- 
sjioiid,  the  mill  ual  rorce  would  be  quadi'U|)liMl,  so  that  tlie  forcc.s 
vary  aliout  as  the  sipiare  of  the  niniiber  of  (urns  in  a  section 
with  a  given  riirrenl.  With  t\w.  (iiins  doubled,  however,  ( lie 
imluctanee  of  the  .section  is  ((uadiupled.  .so  that,  as  there  arc 


702 


THE  ELECTRICIAN,  AUGUST  13,  1915. 


thus  half  the  number  of  sections,  each  of  four  times  the 
reactance,  on  a  dead  "'  short,"  neglecting  resistance,  the 
current  would  be  half  its  former  value.  Thus,  under  these 
assumed  conditions  the  sum  of  the  forces  would  only  be  one 
half  its  former  value,  and  apparently  there  is  a  great  gain  by 
this  increased  reactance.  In  practice,  however,  a  dead 
"  short  ".of  substantially  no  resistance  is  not  the  "  short  "  that 
occurs,  so  that  the  current  is  not  reduced  in  proportion  to  the 
internal  reactance,  and  very  often  the  forces  may  be  greater 
than  with  the  lower  reactance  of  the  more  sub-divided  coil,  this 
depending  on  the  ratio  of  internal  reactance  to  external  re- 
actance, resistance  and  voltage  drop  on  the  primary  side  of  the 
transformer. 

Another  point  is  that  -n-ith  the  subdi\dded  windings,  and  con- 
sidering a  section  of  one  winding  sandwiched  between  two  equal 
sections  of  the  other  winding,  this  fu-st  will  be  pushed  equally 
ill  opposite  directions,  the  resulting  force  being  of  little  im- 
portance. Thus,  the  chief  unbalanced  forces  are  on  the  end 
sections  only,  which,  I  think,  definitely  brings  the  balance 
against  internal  reactance  as  a  means  of  protection  against 
damage  bv  mechanical  forces  under  conditions  of  abnormally 
hea\y  current. 

For  these  reasons  I  think  an  external  reactance  is  altogether 
to  be  preferred  to  internal  reactance  for  pressures  of,  say, 
60,0tX)  or  over  as  a  means  of  protection,  the  mechanical  forces 
in  this  external  reactance  being  easily  taken  care  of,  the  insu- 
lation easv,  and  enabling  a  better  space  factor  to  be  obtained  in 
the  transformer  windings  with  consequent  better  efficiency. 

Iron  in  the  external  reactance  would  be  a  disadvantage,  as 
it  would  have  full  effect  on  normal  load,  when  it  is  usually  a 
disadvantage,  and  of  no  increased  effect  beyond  an  air  space 
under  conditions  of  short-circuit,  so  that  the  inductance  of  a 
reactance  with  an  iron  core  decreases  with  load,  which  is  the 
opposite  of  what  is  wanted,  assumhig,  of  course,  that  the  short- 
circuit  cirrrent  is  sufficient  to  cause  saturation  of  the  iron. 

As  a  check  on  this  reasoning,  the  writer  had  made  up  a  core 
of  the  shape  and  dimensions  shown  in  Fig.  1,  with,  on  the 
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A  B. 

Fig.  1.— E.^operimental  Transfokmbr. 

centre  leg,  five  identical  coils  each  of  40  turns  of  0-092  in. 
diameter  d.c.c.  wire,  the  coils  being  a  loose  fit  on  the  core, 
with  a  possible  vertical  movement  of  about  ^  in.  The  weight 
of  each  coil  was  5  lb. 

As  we  are  concerned  chiefly  with  the  relative  values  of  the 
forces  with  the  different  arrangements,  the  forces  observed 
were  those  required  just  to  float  one  or  more  of  the  coils,  this 
doing  away  with  any  extra  gear.  The  core  was,  of  cour.se, 
fixed  with  the  limbs  vertical. 

Considering  the  coils  as  iniinbercd  1,  2,  3,  &c.,  from  the 
bottom  upwards,  three  groupings  were  tried,  on  a  .'J(J-period 
circuit,  with  the  results  below  : — 

1.  Coils  2  and  4  n^vcrsed  with  respect  to  coils  1,  .'},  and  5, 
this  corresponding  to  maximum  sul)-division  and  minimuin 
reactance.  With  this  arrangement  125  volts  passed  27  ain- 
jwres  just  floating  No.  5  (top)  coil. 

2.  Coils  1  and  5  reversed  with  respect  to  coils  2,  3,  and  4, 
llii.'i  giving  an  intermediate  value.  With  this  arrangement 
120  volts  pn.s.sed  17  amperes,  this  just  floating  No.  5  coil. 

.1.  Coils  I  and  2  icveiscd  with  respi'ct  to  coils  3,  4  and  5, 
llii«  <i)rn-H|)iindiiig  li>  mu.ximuni  reactiince  and  minimum  mih- 
diviHion  ;  130  volts  then  ])asscd  18  amperes,  this  just  floating 
cuilii  3,  i  and  .0, 


It  should  be  noted  that  the  voltages  shown  are  not  directly 
significant  as  regards  relative  values  of  reactance,  being 
chiefly  the  values  necessary  to  produce  approximate  satura- 
tion in  the  core,  so  that  the  required  current  might  pass  through 
the  coUs.  The  greater  part  of  this  voltage  is  therefore  due  to 
the  main  flux  through  the  core  leactLiig  on  the  odd  coil  of  the 
three,  in  which  the  current  flow  was  in  the  same  direction,  a 
smaller  component  being  due  to  tlie  leakage  reactance  of  the 
coils,  and  a  still  smaller  component  due  to  the  resistance  of  the 
windings.  The  leakage  reactance  being  the  only  one  aftected 
by  the  different  groupings,  ma)'  be  roughly  estimated  as 
follows  :  Assuming  leakage  reactance  in  phase  with  that  due 
to  the  main  flux,  and  allowing  lUO  volts  for  this  latter,  which 
would  be  about  its  value  fi-om  the  manner  in  which  the  current 
varied  with  voltage,  and,  say,  2  volts  for  resistance  drop  (this 
is  only  approximate  as  the  resistance  reactance  is  not  in  phase 
with  the  induced  reactance),  leaves  for  the  leakage  reactance 
the  values  23,  18  and  28  resjjectively.  For  an  equal  current 
in  each  case,  say,  20  amperes,  this  would  give  17,  20-5  and  31. 
As,  in  experiment  No.  3,  the  weight  floated  was  three  times  that 
in  the  other  two  cases,  it  will  enable  a  clearer  comparison  to  be 
made  by  finding  the  current  required  to  float  the  weight  of  one 
coU,  and,  as  we  know  that  the  force  varies  as  the  square  of  the 
current,  this  is  simply  18  -;-  3=  10-4.  We  then  get  the  following 
relative  values  : — 

1.  Rough  estimated  leakage  reactance 17  '20-5  31 

2.  Amperes  for  a  given  spreading  force    27  17-5  10'4 

.3.  Force  exerted  with  27  amijeres     1  2'38  6'75 

4.  Ratio  of  3/1    00.59  0116       0-218 

No.  3,  of  course,  is  considerably  worse  for  the  high  reactance 
grouping  than  the  relative  values  that  may  occur  in  service, 


Mica 


"^^ 


ELEAiiVTION. 


FlO.   2. iNTERSrACING    OF    CONDUCTOR    FOR    HkAVY   .VltKRNATINC, 

CURRKNTS. 

and  No.  4  is  equally,  of  course,  more  favourable  to  the  high- 
reactance  fT-ouping.  Therefore,  since  the  same  result  applies 
between  these  two  extremes,  it  appears  that  the  destructive 
forces  on  transformer  wintlings,  are  in  all  cases  higher  with 
high-leakage  reactance  than  with  low-leakage  reactance. 
This  shows  that  the  tisual  assumptions  are  niuoji  too  favour- 
able to  the  high  reactance  traiisfonucr,  the  chief  points  being 
tiiat  the  forces  with  the  extra  intcrloaved  type  (low  reactance) 
lar»elv  counterbalance  one  anotln^r,  and  the  non-uniform  niag- 
netic  reluctance  surrounding  the  coils  is  against  the  higli- 
rcactance  arrangement. 

At  the  other  extreme  —low  pressures  and  heavy  currents — 
these  impulses  and  surges  have  little  significance,  but  mecha- 
nical forces  and  inductance  are  liable  to  attain  unexpected 
values.  As  an  instance  of  the  hitter,  in  connection  with  an 
apparatus  1  had  to  design  for  a  firm  some  time  ago,  it  was 
desired  to  transmit  some  500  k.v.a.  at  10  volts  terminal  pres- 
sure a  distance  of  a  few  feet,  but  making  a  preliminary  exjieri- 
ment.  as  I  rather  suspected  this  would  not  he  feasililo  with  the 
usual  arrangements,  it  was  very  soon  a]ii)iii-cnt  that  the  10 
volts  would  not  even  pass  the  required  current  through  the 
distance  required,  cvon  with  the  ends  of  the  lends  sliort- 
ciicuited— ('.c,   more   than   DOO  k.v.a.   would   be   absorbed  in 
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the  reactance  of  the  leads  in  this  short  distance — though  the 
true  resistance  loss  was  not  of  serious  consequence. 

The  method  I  devised  to  get  over  this  may  be  of  some 
interest,  as  heavy  cuirents  are  becoming  more  frequent, 
especially  in  connection  with  electric  furnaces,  the  low  power- 
factor  of  which  in  some  instances  may  be  accountable  to  an 
unsuspected  extent  to  the  inductance  of  the  low-pressure  leads. 
The  arrangement  is  shown  in  Fig.  2,  from  which  it  will  be 
seen  that  the  two  leads  are  divided  up  into  a  number  of 
sections  relatively  deep  and  narrow,  a  section  of  the  going 
alternating  with  a  section  of  the  return  lead.  This  gives  an 
almost  non-inducti%'e  arrangement,  with  good  cooling  surface 
and  convenient  terminal  arrangement,  where  the  two  leads  are 
required  to  go  close  to  the  same  spot. 


NEW  SALTED  ('CRUSTA")  CARBONS  FOR  ARC 
LAMPS.* 


HYDRO-ELECTRIC  DEVELOPMENT  ON  THE  PACIFIC 
COAST.* 


These  earboiis  .ire  the  result  of  experiments  made  by  Me.ssr.s.  F. 
LewLs  and  H.  G.  Hatfield,  and  are  manufactured  by  the  firm  of  C 
C'onradty,  of  Ntirnberg.  The  positive  carbons  consist  of  a  tube  of 
homosreneous  carbon,  A.  surrounded  by  a  jacket,  B,  formed  of  a 
mixture  of  salts  containing  flouride  of  calcium, 
(ungstate  of  sodium  and  chromate  of  potassium. 
ThLs  jacket  of  salts  around  the  carbon  causes 
the  rate  at  '.vhich  the  latter  bums  away  to  be 
extremely  slow.  The  negative  carbon  is  an 
ordinary  homogeneous  cored  carbon,  the  com' 
l)osition  of  the  core  differing  only  slightly  from 
1  he  normal.  The  arc  burns  quietly  when  sjiiini;- 
ing  from  any  point  on  the  jiositivc  cailion, 
even  from  points  which  are  far  removed  from  the 
illuminating  salts.  The  enlianced  lighting  effect 
is  produced  mainly  by  the  formation  of  a  kind  of 
coating  on  the  ends  of  the  carbons,  which  arc 
readily  moistened  by  the  molten  illuminating 
s.alts,  so  that  the  latter  are  fed  thereto  in  ample 
(juantity.  There  is  no  accumidation  of  residues 
from  th(^  salts  diiring  burning.  The  carbons,  in 
order  to  obtain  the  above  results,  must  be  burnt 
in  a  vertical  jiosition. 

A  siiecial  lamp,  the  f'cldia  lamp,  has  been  made  by  Messrs.  Korting 
&  Matthiessen,  of  Leutzsch-Leipzig,  for  use  with  these  carbons.  This 
lamp  burns  40  to  .")()  lioms  with  one  pair  of  carbons  at  an  efficiency  of 
0'14  watt  per  hefuer-eandle  with  contiimous  current,  this  including 
the  losses  in  the  resistance. 


At  the  recent  meeting  of  the  National  Electric  Light  Association, 
of  America,  the  subcommittee  on  water-power  developments  on  the 
Pacific  Coast  presented  an  illustrated  report  containing  a  map  and 
tabulated  data  relating  to  practically  all  hydro-electric  plants  in  the 
western  part  of  North  America.  Brief  histories  of  many  of  the 
organisations  were  given,  with  a  hst  of  their  officials.  The  map 
presented  showed  the  routes  followed  by  all  hydro-electric  trans- 
mission lines  west  of  Denver.  The  order  in  which  these  plants  were 
developed  clu'onologically  was  given  in  one  Table,  with  the  location 
of  the  respective  generating  stations,  their  ratings,  line  voltage,  length 
of  the  transmission  system  and  its  terminal,  and  the  name  of  (he 
present  parent  company.  Other  data  were  given  to  make  evident 
the  growth  in  number  and  total  rating  of  hj'dro-eleetric  plants  in 
California.  Tfiese  showed  that  in  22  years  79  stations  have  been 
Iniilt,  the  average  rating  per  station  in  that  time  hiving  increased 
from  480  kw.  to  55,000  kw.  From  information  given  in  another 
Table  it  appears  that  the  water  power  available  from  the  Sacramento 
River  has  been  less  utilised  than  that  from  any  of  the  other  largo 
rivers  in  the  West,  only  184,437  kw.  ha\'iiiL'  bi'cn  developed  out  of  a 
possible  3,435,000  kw.  The  San  Joai|iuii  :iii(l  Kern  Rivers  rank 
next  in  the  list  of  only  partially  utilised  waii-r  powers.  Power  from 
the  Klamath  and  Rogue  Rivers  has  been  more  completely  developed 
than  that  from  any  of  the  others  named.  The  amount  of  power  at 
present  being  developed  in  California  is  43(i,0i5  kw.  (about  G-4  per 
cent,  of  that  possible),  in  Washington  300.000  kw..  and  in  Oregon 
over  100,000  kw.  Extracts  from  the  data  for  each  company  are 
shown  herewith. 

Tlie  loads  which  exist  on  the  Pacific  coast  have  been  acquired  by 
educating  the  people  to  do  things  electrically.  There  are  not  so 
many  manufacturing  industries  using  electricity  as  in  the  East,  so 
that  the  load  is  more  diversified  than  where  maiuifacturing  is  a  more 
important  factor.  As  with  every  other  new  industry,  the  growth 
of  the  electrical  business  in  the  district  has  been  slow.  At  firet  Hat 
rates  were  offered  to  both  lamp  aiul  motor  users.  Now  the  com- 
panies are  having  great  difficulty  in  charging  to  a  meter  basis  of 
charging  for  energy  without  .securing  the  ill-will  of  the  con.sumers. 
Consid'rable  effort  was  also  expended  in  di^veloping  the  present 
irrigation  load.  In  many  cases  electric -service  companies  replaced 
g:isoline  engine-driven  ))uun)s  with  electric  motors  at  their  own 
exi)ense,  with  the  under.stmding  that  if  the  eonsiimers  were  not  better 
satisfied  with  electrical  ojv'ration  the  plant  would  be  restored  to  its 
origiiuil  condition  with  no  expense  to  the  consumer.  Dredge 
operators  have  not  hcsitatCKl  to  adopt  the  electric  drive  where  energy 
is  available,  Ijut  it  is  only  diu-ing  recent  years  that,  oil-well  0])erators 
have  recognised  the  advantages  of  using  electricity.  In  every  ca-c 
the  use  of  electricity  has  been  encouraged  by  liberal  line  extensions. 


*  Abstract  of  an  article  in  the 
gang  35,  pp.  1079,  1080. 


■  Elektrotechnische  Zeitschriffc,"  Jahr- 


*  From  the  "  Electrical  World." 


Comparison  of  Wcslem  Companies'  Revenue  and  Equipment. 


Name  of  Comjiany. 


No.  of 
electric 


Gross 
electric 
re  venue.' 


I'ortland  Railway.  Light  &  Power  Co. 

\Vasliin;,'toii  Water  Power  Co 

Xortli  Wistern  KkctricCo '.. 

<)rei.'oii  Power  Co. : 

r.ritisli  Cob  nubia  Electric  Co 

West  Kootenay  Light  &  Power  Co 

Wi.Ktern  Canaila  Power  Co 

Puget  Sound  Traction  Co 

Pacific  I'ower  it  Light  Co 

Pacific  (Jas  &  l-Jlectric  Co 

.Mount  Whitney  Power  &  Electric  Co.. 

(Jreat  Western  Pow(fr  Co 

Westfm  States  Ou-s  &  Electric  Co 

Pacific  Light  &  Power  Coriioration.. 
San  .ioa(|uiii  Light  &  Power  Corprtion 

Nevada-Cahfornia  Power  Co 

Southern  Sierra.s  Power  Co 

Southern  California  Edison  Co 

Sierra  &  San  Francisco  Power  Co... 
Snow  Mountain  Water  &  Power  Co 


:i7.!i:!s 

2!),1PJ 
6,497 
8,365 

"722 

1,190 
26,046 
16,572 
148,937 

.5,81 1 
n.tKK) 

8,719 

19,934 
2,429 
2,516 
108,439 
3.7 17 
«' 


i;t48,367 

416,719 

62.661 

05,073 

82,777 

366,083 

1,751,890 
127.643 
532,84 1 
117.610 
.527.H64 
31 3,6:19 
191,327 

MH.69U 
8<»2,3til 
216,413 

25,593 


Kw.-lioura  generated. 


Hydro. 


162,12.5,167 


System 
load- 
factor 
(per 
cent.) 


22,640,982 

825..590 
3.'»0,024 

7,867,882 


4.200 

39,001,288       .3,714,999 

.374,957,993  ,10I,fl39..5K0 

'      1,682,100 

31,790,000 

1,208,700 

1  ...  212,192,288 

106,828,450      .1,093,903 

1,378.245 
,202,819,110  j  81,412,505 
0,984,700' 


47-6 
65-3 
.500 
4.50 
450 
790 
520 
.500 
430 
(iO-6 
560 
650 

480 
640 
640 
.56-0 
611 
31-2 
580 


Miles  of 


High, 
voltage 
trans 
mission. 


Over- 
head 
distri- 
bution. 


277 
631 
65 
92 
188 
2,50 
55 
370 
470 
1.534 
179 
310 
201 
810 
704 
3.59 
274 
423 
480 
106 


6,880 

748 

105 

729 

66 

60 

170 

425 

777 

3,685 

1,035 

965 

341 

2.526 

1,770 

1.55 

440 

1,803 

240 


Plants  installed. 


Hydro. 


No.    Kw. 


Steam. 


No.     Kw. 


43,000 

40,0001 

12,000i 

500'; 

65,900 

23,000 

20,000! 

55,000: 

13,400| 

10     90,310 

4    I    S.8.50 

1      52..500 

1  I  3,000 
8  '74,300' 
4  27,800 
3     18,750 

2  3,480 
6    [31,000 

3  43,375i 
1       6,000 


7,500 


Gross 
revenue. 

All 
depart- 
ments. 


£1,254,634 
420.905 


20,500 
4,900 

81,700 
6,7.50 

31,200 
1,500 


5.000 
57.500 
18,000 


1,383.  .582 
181, Hi:! 

3,444,101 
1 28,746 
.536,:t98 
155,715 

313,037 
193,658 
93,l:t0 
971,028 
227,858 


'  lUvcnue  fiom  residence  and  industrial  conaumcrs. 


'  Total  generated. 


"  Sells  to  distributing  companies. 
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"THE  ELECTRICIAN"  TABLES  OF  ELECTRICITY  SUPPLY. 

These  important  Tables  and  Data  relating  to  Electricity  Supply  in  the 
United  Kingdom  in  1915  (which  have  been  published  annually  since  1887) 
are  now  obtainable,  price  2s.  6d.  net.,  post  free  2s.  9d. 

The  Tables  of  Colonial  land  certain  Foreign)  Electricity  Supply,  Power 
and  Traction  Stations  are  also  obtainable,  price  2s.  6d.  net.,  post  free  2s.  9i). 

The  two  sets  of  Tables  are  supplied,  price  4s  6d.  net.,  post  free  4s.  lOd. 

MOW    jre:a.x>^v. 

Vol.  LXXIV.  of  "Thb  Electrician."      Bound  in  Publiahet'i  covera. 
Price  178.  6d.     Postage  U.K.  Is.  extra,  abroad  2s.  6d. 
Cases  foe  binding  Vol.  LXXIV.,  price  2s. ;  post  free,  28.  3d. 

SPECIAL  NOTICE. 

In  order  that  we  may  be  able  to  supply  the  newspaper  trade  eflectively 
and  meet  the  requirements  of  the  Post  OlTice,  we  are  sending  THi:, 
ELECTRICIAN  to  press  a  few  hours  earlier  every  week.  All  editorial 
and  news  matter  for  the  next  current  issue  of  THE  ELECTRICIAN 
must  reach  us  as  much  earlier  as  possible.but  not  later  than  WEDNES- 
DAY NOON,  and  advertisement  text  and  blocks  must  reach  the 
otTices  as  much  earlier  as  possible,  but  not  later  than  TUESDAY 
EVENING,  during  the  continuance  of  the  War.  Displayed  Advertise- 
ments not  for  proof  before  first  insertion  can  be  taken  until  NOON  ON 
WEDNESD.'VY,  and  OITicial  Anncuncemcnts,  Auclxns  and  '■  Smalls  " 
of  all  kinds  of  which  no  procfs  are  required  before  insertion  can  be 
accepted  up  to  FIRST  POST  THURSDAY  MORNING. 


HYDRO  ELECTRIC  DEVELOPMENT. 

The  subject  of  "  Hydnv-olectric  Devolopnient  on  the 
Pacific  Coast  "  was  discussed  at  the  recent  meeting  of  the 
Xational  Electric  Light  Association  (of  America),  ard 
inleresiing  extracts  from  the  data  for  each  company  are 
given  on  another  page  of  tliis  issue.  Certain  of  the  figtiros 
are  of  a  strikuig  character. 

The  Pacific  Gas  &  Electric  Co.  (iperates  liydro-electric 
plants  of  a  total  capacity  of  120,000  ii.p.  and  four  steam- 
driven  plants  of  a  combined  cajiacity  of  110,000  h.p.  There 
are  ir)2,tX)0  consiuners,  having  a  total  connected  load  of 
•43S,000  H.p.  Of  the  connected  load,  some  50,000  n.r.  is 
used  for  agricultural  purjxises.  .Vn  area  of  37,77->  sij.  miles 
is  supplied  by  the  company,  and  this  area  comi)rises  30  of 
the  .5S  countie.s  in  California,  and  includes  17.")  townis.  Of 
the  many  plants  owned  by  the  company  the  newest  and 
most  interesting  is  the  Lake  Spaulding-Drum,  which 
eniliraces  a  watershed  of  over  120  sq.  miles  in  area,  the 
maximum  run-off  oi  which  is  over  loO, 000  and  the  mininnim 
about  200,000  acre-feet.  A  notable  feature  of  this  water- 
shed is  the  succession  of  dn']is  available  at  high  head. 
When  the  development  is  comjilctc  tiiere  will  be  no  le.ss  tlian 
.seven  iiower  houses  at  different  levels,  of  cajiacities  varying 
from  <i.(!00  kw.  to  .50,000  kw..  tlic  aggregate  cajiacity  being 
133.500  kw. 

Ill  the  report  presented  by  \\w  siilicoininittee  on  water- 
])o\ver  developments  on  the  Pacific  coiist,  several  cases  an- 
cited  wiiich  serve  to  show  tliiit  tlic  hydro-electric  companies 
are  hampered  in  much  the  same  way  as  electric  su)i[>ly 
undertakings  in  this  country  are  lianiiM<red  in  their  pio[M<r 
develoinnout.  It  a])pears  that  iniuli  of  t  he  land  on  t  lie  coa?  t 
has  been  set  Jiside  as  lorest  reserve,  and  the  comjianies  have 
not  ben  able  to  ac(|uiie  title  in  fee  to  the  projMMly  at  any 
jirice.  Furthermin'e,  e.isements  and  rigiits  of  w;iy  acro.ss 
such  lii-opertv  are  lerminable  at  the  ))leasuic  of  the  Sec- 
retary of  the  Interior.  .\s  one  would  expect,  these  con- 
ditions, together  witkother  (Joveniiueiit  reipiiremeuts,  have 
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greatly  retarded  the  development  of  property  which  falls 
within  the  forest  reserve.  One  company,  havhig  nnder  con- 
struction a  50,000  lew.  plant,  found  that  its  canal  right  of 
wav  W'Ould  have  to  cross  one  corner  of  the  forest  reserve. 
Rather  than  sign  the  required  Government  permit,  and 
therebv  cloud  the  title  to  the  property,  the  company  con- 
structed an  inverted  siphon  around  the  reserve  at  a  cost  of 
ahout  £14.(I0(:. 

Notwithstanding  these  restrictions,  rapid  developments 
are  being  made,  and  a  pleasing  feature  of  many  of  the 
Americ'in  power  stations  is  the  exceedingly  high  load  factor 
at  which  they  operate.  This  shows  that  ijidustrial  enter- 
prises fir.d.ic  more  economical  to  purchase  power  from  the 
power  companies  than  to  generate  their  own.  Slowly  but 
surely  this  truth  is  being  recognised  at  home. 

Evidence  of  this  development  ar.d  of  the  importance  of 
the  mdiu^trial  load  m  promoting  the  growth  of  a  power 
company's  bi'.smess  was  given  in  the  "  Electrical  World  "  b\' 
Mr.  AI.  Hebgen,  the  general  manager  of  the  Montana 
Power  Company.  The  territory  supplied  by  this  company 
measures  250  miles  in  a  north  and  south  direction  by  225 
miles  in  an  east  and  west  direction,  and  in  the  near  future 
the  latter  dimension  is  to  be  extended  to  400  miles.  The 
transmi.ssion  Imes  of  the  company  and  of  associated  systems 
are  1,500  miles  in  length.  They  interconnect  some  IS 
water-pov/er  and  .steam  plants,  distributing  their  output  to 
40  or  more  towns,  besides  supplying  very  large  amounts  of 
l)Owerforthe  important  irrigation,  mining  and  railway  loads 
in  the  area  covered  by  the  high-tension  distributing  network. 
During  1914  about  '.io  per  cent. 'of  the  energy  delivered  was 
4  used  by  the  resident  consumers,  who  nundier  20,()5;3,  while 
7  the  remaming  9()-5  per  cent,  of  the  energy  was  utilised  by 
9'.i<;  iiidu-strial  uiidertakmgs.  With  one  exception,  all  the 
jMJwer  stations  of  the  compaily  are  on  the  Missouri  or  its 
tiibutaries,  and,  taken  as  a  group,  they  afford  interesting 
illustrations  of  the  rapid  growth*  and  development  of 
hydro-electric  transmission.  The  first  plant  was  put  into 
service  about  18  years  ago  at  a  pressure  of  15,000  volts. 
Five  years  later  an  important  addition  to  the  generating 
'■■■■-'tem  was  put  mto  conmiLssion  at  50,000  volts,  and  the 
[M  -sure  was  shortly  afterwards  increased  to  70,000  volts- 
111  I'.ilO  the  standai'd  transmission  pressure  of  102,000  volts 
was  ado])tetl.  At  the  pre.sciit  time  the  aggregate  rating  of 
the  company's  generating  stations  is  75,580  kw.,  and  hydro- 
electric plant  now  jiearing  completion  will  increase  the  rating 
to  2f>f),<KJ0  kw.  The  new  plant  will  be  used  partly  for 
lielping  to  take  the  rapidly  increasing  load  of  the  district 
and  partly  for  the  operation  of  some  450  miles  of  railway, 
the  electrified  ra.iin  line  of  the  Chittago,  Milwaukee  &  St. 
I'i'.ui  Railway  f'o.  being  witlii:i  the  district  served  by  the' 
]iiiw(T  company. 

Hy  some  it  is  thought  that  hydro-electric  j)Ower  is  ex- 
pensive on  account  of  the  heavy  initial  cost  of  the  plant  and 
Works.  Actually,  hydr()-('le(:tric  stations  cost  from  one  and 
a  iialf  to  twice  as  much  per  kilowatt  as  steam  stations  of  the 
sameoutjmt,  but  the  percentage  fi.vcd  charges  on  the  former 
are  only  about  two-thirds  of  the  corresponding  charge-s  on 
the  latter.  Mnreover,  the  operating  expenses  of  the  hyiiro- 
elei-tric  station  are  very  ituidi  less  tiian  the  corresiHinditiK  | 


costs  for  the  steam  station.  The  ratio  of  the  Operatiiig  costs 
is  usually  abi>ut  1  to  10.  Another  factor  which  nuist  be 
kept  ui  mind  in  comparing  the  cost  of  energy  supj)lied  bv 
the  steam  stations  in  this  conitry  and  the  hyrdo-olectric 
or  steam  stations  m  America  is  the  difference  in  the  value 
of  money  in  the  two  coiuitries.  We  have  po  wish  to  labour 
the  pomt,  but  it  is  generally  known  that  certain  of  the  large 
hydro-electric  power  companies  are  prepared  to,  and  do,  sell 
energy  at  the  low  rate  of  a  farthing  per  imit,  ar.;'  i;  i^ 
reasonable  to  suppose  that  these  same  conipainc  iL  < 
a  profit. 

REVIEWS. 

[copies  of  the  undermentioned  works  can  be  had  from  The  Electrician  Offices,  post 
free,  on  receipt  of  published  price,  adding  3d.  tor  books  pubiished  under  2s.  Add 
10  per  cent,  for  abroad  or  for  foreign  books.} 


Electrical  lostrument'  in  Theoiy  and  Practice.  By  W.  H.  F. 
.Murdoch,  B.Si-.,  aiifl  U.  A.  Oschwalo,  B.A.  rp.  viii.-t-:W(j.  (Lon- 
don :  Wliittakur  &  ( «.)     Price  10s.  (id.  net. 

For  many  years  thei-e  has  been  a  real  need  for  a  good  Englisli 
work  on  electrical  instruments,  and  it  was,  tlicreforo,  with  a 
feeling  of  pleasurable  anticipation  that  wo  opened  the  present 
book,  which  is  certainly  a  considerable  advance,  from  the 
theoretical  standpoint,  upon  the  existing  almost  purely  de- 
scriptive ones.  It  would  have  been  better,  however,  if  the 
authors  had  entitled  their  work  "  The  Theory  of  Electrical 
Instruments,"  as  the  practical  details  of  construction  and 
operation  are  almost  entirely  omitted.  This  does  not  greatly 
mihtate  against  the  usefulness  of  the  book,  as  the  authors  have 
helped  to  fill  a  most  important  gap  in  the  subject  on  the 
theoretical  side,  but  the  title  as  it  stands  will  probably  mislead 
a  great  many  as  to  the  nature  of  its  contents.  P"or  those,  how- 
ever, who  have  already  a  good  general  knowI(>dge  of  thc^  coii- 
.struction  and  fundamental  principles  of  electi'ical  instruments, 
the  condensed  theory  and  experimental  vcrifitiation  of  tlie 
errors  of  the  various  types  will  be  of  considerable  service,  and 
the  authors  give  references  to  many  of  the  more  important 
Papers  where  a  fuller  treatment  can  be  found. 

It  is  difficult  to  appraise  the  general  scheme  and  scope  of  th(; 
work,  as  the  authors  speak  of  a  second  volume,  witJiout  indi- 
cating the  nature  of  its  contents.  The  present  volume  starts 
with  a  general  historical  summary,  after  which  a  chapter  is 
devoted  to  a  very  thorough  treatment  of  the,  theory  of  damp- 
ing, with  expciimental  verifications.  Chapter  III.  deals  witii 
pernmneiit  nuis'iet  moving  coil  instruments,  and  includes 
vibiatiou  Lfalvanonreters.  We  are  glad  to  see  that  the  authors 
realLse  that  the  theory  of  the  latter  instrument  is  the  dynamic 
analogue  to  that  of  a  circuit  having  resistance,  inductance  and 
capacity.  Some  useful  tests  made  by  the  Washington  Bureau  of 
Standards  on  the  errors  of  the  various  types  of  instruments 
are  included  in  this  and  subsequent  chapters.  Chapter  IV. 
is  devoted  to  iron-cored  instruments,  and  starts  off  rather 
curiou.s]y  with  a  di.scu.ssioii  of  Dr.  Sumpner's  iron-cored 
alternating-current  instruments  and  (|uadraturo  transformers, 
leaving  the  ordinary  moving-iron  instruments  till  later.  Some 
interesting  tests  on  the  elTect  of  irregular  wave-fmms  on  the 
latter  in.strumijnt  aie  included. 

Electrostatic  instrunients  occfipy  a  brief  ciiapter,  and  next, 
come  hot-wire  instruments,  K-uding  off  with  the  Boys  radio- 
micrometer!  The  theory  of  the  hot-wire  instrunujiit  here 
developed  is  a  rather  amusing  example  of  unnecessary  matiie- 
muticHl  elaboration  on  insulfiricnt  data,  the  juoblein  being 
taken  us  (uie  of  heat-wave  propagation,  while  Ni-wtons  liiu-ar 
law  of  cooling  is  assumed.  Dynamometer  and  induction 
instruments  receive,  on  the  whole,  very  fair  treatnx'nt,  the 
theory  of  the  latter  being  more  com])lete  than  is  g<;nerally 
found.  One  is  rather  siirpri.sed,  however,  to  srv.  that  t\»: 
iiiilliois  disregard  vector  methods  of  calculation  entirely. 
The  behaviour  of  (4ectric  meters  is  very  fidly  diseu.s.siul. 

Tiiir  last  two  chapters  aie  <'ntit!(«l  respectivt'ly  "'  .Magnetic 
Te.stin.L'  InstiiiMients  "  ami    '  The  I'o.st  (Jlliee  Box.  '     It  conies 
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again  as  a  surprise  to  find  potentiometers,  including  the  alter- 
nate-current potentiometer  and  the  Brookes  deflection  poten- 
tiometer, dealt  witli  under  the  second  heading,  while  something 
seems  to  have  happened  to  the  symbols  in  the  proof  of  the  theory 
of  the  latter  instrument. 

One  cannot  help  feeling  that  the  authors  might  have  chosen  a 
much  more  felicitous  classification  of  the  instruments  they  have 
dealt  with,  but  we  are  glad  to  see  the  information  they  have 
given  us  collected  together,  and  we  await  their  second  volume 
with  interest.  C,  V.  Drysdale, 

Single  Phase  Electric  Railways.     By  Edwin  Austik.     (London  : 

Constable  &  Co.,  Ltd.)  Pii.  xiv.-|-303,  21s,  net. 
Many  of  the  valuable  and  authoritative  articles  on  single- 
phase  railways,  which  have  long  been  a  prominent  feature  in 
that  excellent  periodical '"  The  Engineer,"  are  here  collected  and 
republished  in  book  form.  Edited  in  this  manner,  these 
articles  will  prove  of  great  service  to  all  interested  in  electric 
traction.  To  facilitate  reference,  in  addition  to  the  general 
index,  there  is  also  an  index  of  railways  wherein  the  subject 
matter  is  carefully  classified. 

Among  the  more  important  of  the  electrified  lines  described 
may  be  mentioned  the  London,  Brighton  &  South  Coast  Rail- 
way in  this  country,  the  Midi  Railway  in  France,  the  Dessau- 
Bitterfeld  Railway  in  Germany,  the  Loetschberg  Railway  in 
Switzerland  and  the  New  York,  New  Haven  &  Hartford  Rail- 
way ill  the  United  States  of  America.  The  descriptions  are 
arranged  in  an  orderly  manner  and  are  easy  to  follow.  The 
illustrations  are  particularly  lavish,  though  some  of  the  photo- 
graphs are  not  as  well  rej)roduced  as  ont,  might  wish. 

The  best  description  is  probably  that  of  the  Brighton  line, 
which  has  served  as  a  model  in  many  ways  for  foreign  countries. 
In  addition  to  a  very  lucid  account  of  the  overhead  and  motor 
equipment,  the  author  also  discusses  questions  of  policy  and 
the  reasons  that  led  to  the  adoption  of  the  single-phase  system, 
whilst  attention  is  also  drawn  to  the  adniiralile  financial  results 
that  have  been  achieved. 

ft  would  have  greatly  enhanced  the  value  of  the  book  if  some 
of  the  other  articles  had  al.so  been  revised  and  brought  more 
ui)-t()-date.  Several  of  the  original  articles  dealt  with  the 
period  of  projection  and  construction,  but  many  alterations 
and  improvements  have  since  been  introduced  as  the  result  of 
experience.  If  such  information  could  be  added,  it  would  be 
of  inestimable  value  to  tho.se  interested  in  the  electrification 
of  railways.  A  further  reason  why  revision  is  desirable  when 
articles  are  re-published  in  this  way  is  that  the  author  is  able 
to  make  valuable  and  relevant  criticism  on  the  various  schemes 
that  have  been  tried.  As  illustrative  of  these  suggestions,  we 
might  refer  to  the  description  of  the  Loetschberg  Railway, 
where  both  motor  coaches  and  locomotives  are  described,  but 
we  think  we  are  right  in  saying  that  onl)'  the  latter  have  been 
adopted.  We  also  find  in  this  article  the  expression  "  some 
three  years  ago,"  which  is  quite  misleading.  Again,  when  dis- 
cussing the  Mittenwald  Railway,  we  should  have  liked  to  have 
seen  what  justification  there  is  for  the  oj)inion  held  by  many 
engineers  that  this  experiment  has  proved  a  failure.  iVnothcr 
feature  that  would  enhance  the  value  of  the  book  would  be  a 
greater  j)rofusion  of  maps,  profiles,  &c.,  and  more  political 
and  geographical  informati(m. 

In  making  these  suggestions,  it  must  not  be  thought  that  we 
underrate?  the  value  or  importance  of  the  information  given. 
The  articles  are  good  and  \v('ll  written,  and  we  have  no  desire 
to  discover  faults  of  omi.ssion,  but  if  the  .sul)ject  matter  could 
be  brought  up-to-date  and  criticised,  we  should  have  really  a 
fir.st-class  treati.se  on  siiigli-])ha.se  railways.  That  Mr.  Au.stin 
is  quite  competent  to  do  this  is  j)roved  by  his  present  work, 
and  we  liopc  he  will  be  able  to  contiiHie  his  labours  with  equal 
success. 

Reading  a  book  of  this  kind  at  the  ])n'sent  time  cannot  fail 
til  make  one  wonder  what  effect  the  war  will  have  on  single- 
phase  railways.  For  our  own  part  we  think  it  is  quite  possible 
tbat  qni-stions  l)olli  of  an  economic  and  a  strategic  nature  may 
c  c.nie  into  prominence.  What  a  chance  might  be  offered  by 
IK.iri'liiiM  in.Hulators  lo  marksiuen,  or  by  traction  power  stations 
to  bomb  dropi„.r.s  |  Stani.ky  J'arkkk  Smitii. 


ELECTRIC  PUMPING  FOR  IRRIGATIOK. 

The  "  Electrk-al  Review  and  Wi-sU-in  Elcclrician  "  has  recently 
given  a  review  of  the  use  of  electricity  for  irrigation  ])umping  in  the 
United  States.  These  developments  have  taken  place  chiefly  in  the 
West.  es])ecially  in  Idaho  and  California,  the  central  stations  of  the 
Middle  West  and  East  having  given  little  attention  to  the  possi- 
bility of  a  pumping  load,  although  the  rainfall  is  often  insufficient. 

As  the  cost  of  power  is  the  largest  item  of  expense  in  pumping,  care 
shoidd  be  taken  that  the  equipment  is  of  the  best  class  as  regards 
material,  design  and  workmanship. 

When  this  is  dor.e  electric  motors  working  centrifugal  pumps  will 
be  foimd  to  be  the  most  economical  and  reliable  form  of  power. 
though  the  lower  cost  of  petrol  as  compared  with  electric  energy  for 
the  same  work  has  lead  to  a  keen  competition  between  engines  using 
this  fuel  and  electric  motors.  When,  however,  the  total  cost  is  con- 
sidered the  results  favoiu'  electricity,  as  is  strikingly  showni  in  a  recent 
Government  report  on  a  group  of  irrigating  installations  in  Central 
California.  The  report  shows  tlic  total  cost  ])er  acre-foot  of  water 
pumped  to  average  for  17  installaiious  inve~stigated,£l,  12s,  for  energj' 
or  a  total  cost  of  £-1.  Is.,  including  labom.  energy,  fixed  charges,  &c. 
The  average  price  for  energy  in  these  17  instances  was  IJd.  per 
kilowatt-hour  and  the  average  head,  including  suction,  friction  and 
discharge,  115  ft.  The  same  report  shows  that  for  46  petrol-engine 
installations  the  average  cost  per  acre-foot  of  water  pumped  for  fuel 
was  10s.,  while  the  total  cost  was  £5,  2s,,  a  saving  of  £1,  Is.  per  acre- 
foot  in  favour  of  electricity.  Fuel  cost  for  the  46  plants  is  based  on 
an  average  price  of  2|d.  per  gallon  for  petrol. 

In  replacing  a  petrol  engine  with  an  electric  installation,  and  m 
new  installations  great  care  should  be  exercised  in  the  general 
arrangement  of  the  machinery  and  attention  should  be  paid  to  the 
size.  type,  design  and  efficiency  of  the  different  miits.  The  number 
of  units  installed  should  be  pro])ortioned  so  tliat  a  delivery  capacity 
of  from  30  to  100  jier  cent,  can  be  obtained  without  creating  a  demimd 
for  power  much  in  excess  of  (he  latio  of  the  water  deliveied. 

For  low  lifts  the  |)iiiii|)  to  be  recommended  to  the  customer  is  the 
horizontal  direct  connected  unil  which  completely  eliminates  belt 
friction  on  bearings  from  belt  pull  and  the  wear  and  tear  from  vibra- 
tion. \  type  of  pump  is  commonly  installed  in  (he  West  which  has  a 
non-overloading  impeller,  giving  constant  ])Ower  characteristics 
under  variable  heads.  This  insures  non-overloading  of  the  motor 
which  is  an  important  factor  in  direct-connected  jiinnps  where  the 
head  varies,  or  where  diffcicnt  heads  are  to  be  pum]icil  against  by 
the  same  unit,  as  there  is  no  way  of  changing  the  sjiecd  of  the  motor 
for  the  dilVerent  heads,  imlcss  a  variable-speed  motor  is  used. 

The  puni])  riunters  shoidd  be  designed  for  the  maximum  average 
head,  but  the  angle  of  the  impellers  shoukl  be  such  that  with  a  30  per 
cent,  reduction  of  head,  the  ])iunps  wouki  show  good  oi)erating  char- 
acteristics. In  the  Southern  California  district  served  by  the  San 
Diego  Consolidated  t!as  &•  Electric  Co.,  piunp  and  motor  are  in- 
stalled in  jiits  as  near  the  water  level  as  possible,  or  from  5  ft.  to  6  ft. 
below  it.  therefore  keeping  tlic  ])uin)i  always  ]irimcd. 

Where  the  water  level  is  so  low  that  the  pit  construction  becomes 
too  ex])ensive  tlien  the  direct-connected  vertical  pump  is  used,  l)ut 
this  is  not  ad\ised  where  the  horizontal  set  can  be  used  on  account 
of  tlic  dillicidty  of  replacing  parts,  &c. 

-Motor  Ch.vk.vcteristics. 

I'^or  driving  centrifugal  irtunjis.  three  types  of  motors  can  be  used — 
nantely,  squirrel-cage  induction  nmtors.  j)hase-woimd  induction 
motors  and  .synchronous  motor.-i.  The  efficiencies  of  these  machines 
are  practically  uniform  for  similar  capacities.  Because  of  seriou.s 
voltage  surges  developed  by  throwing  large  squirrel-cage  motors  on 
a  line  this  type  is  recomnu'uded  only  for  imils  of  less  than  50  u.i'. 
The  current  required  for  starting  Ls  from  2-5  to  4  times  full-load  cur- 
rent. 

For  installations  of  50  u.v.  or  over  the  phiise-wotmd  motor  is 
lecommended,  as  the  current  required  for  starting  is  only  about  2  to 
2-5  times  the  full  load  current  ami  excessive  line  disturbances  are 
avoided. 

There  is  vciy  little  dilTerencc  bi'twcen  the  cost  of  llie  stpiinel-eago 
a!\d  pha.se-woumi  motor.  'I'he  synchronous  motor  is  often  lU'ces- 
i-M-y  on  long  transmission  lines  and  where  imits  are  above  100  H.l'. 
in  ca](aci(y.  This  ty|H'  of  mot(U'  often  inqiroves  line  regulation  and 
l>()wer-factor  and  inereiwes  the  eflicieru-y  of  the  transmission  lino 
vvhere  otlier  ty|H'»  of  motors  might  greatly  impair  the  .service.  How- 
ever, the  .syiu-hronous  nutlor  is  .somewhat  miue  ex|icnsiv<'  to  install 
and  operate  than  induction  motors  .mil  is.  lliercforc.  mdy  installed 
where  conditions  make  it  es.setitial. 

With  small  quantities  of  water  at  a  liinh  head,  the  centrifugal 
|iuMq)  is  very  incflicieiil.aiul  where  much  iiumpifg  of  this  iiorl  is  do.  e 
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it  is  best  to  look  for  a  more  efficient  plant.  Thir,  is  also  true  in  deej)- 
well  pumping  where  the  water  is  from  50  ft.  to  200  ft.  liehnv  tlie 
surface  of  the  groimd. 

Wherever  possible  it  is  advisable  for  the  central  station  to  liavc  the 
con.sumer  install  a  high  efficiency  plant  from.  say.  .50  to  100  gallon.s' 
capacity  per  minute  and  pump  into  a  reservoir.  This  reservoir'  or 
tank  should  be  capable  of  holding  a  12-hour  sup])]y. 

the  San  Diego  Consolidated  Gas  &  Electric  Co.  has  developed  a 
large  irrigation  pumpmg  load,  ard  its  juaclices  may  be  considered 


Express  companies  and  banks  thrcnighout  the  district  act  as  agents 
for  the  company  in  collections. 

A  typical  installation  in  the  San  Diego  district  is  that  of  the  Lake- 
side Farmers'  Mutual  Water  Co.  This  operates  the  water  jjlants  and 
sells  the  wa'.er  to  each  farmer  in  the  company.  There  are  two  25  h.p. 
squirrel-cage  440- volt  induction  motors,  each  direct-connected  to  a 
7  ui.  single-stage  centrifugal  pump  rated  at  1,250  gallons  per  mmute 
against  a  head  of  38  ft.  The  third  25  h.p.  motor  is  direct -connectc^d 
to  a  10  by  10  Gould  triplex  pump  which  delivers  450  gallons  of  water 
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typical  for  indfviclual  pumping  plants.  At  present  the  company 
serves  a  territory  of  approximately  400  square  miles.  In  this  dis- 
trict there  are  273  irstall;ii  ions  re |ire renting  an  aggregate  connected 
load  of  2,664  h.p.  The  -u^  i,.-r  kiln  watt-hours  per  year  per  horse- 
power connected,  for  all  |il;iiii   .  is  l!)-8. 

The  company  builds  line  extensions  wherever  the  installation  will 
warrant,  or  when  the  revenue  per  year  amoiuils  to  40  per  cent,  of  the 
cost  of  the  line.  The  company  stands  as  much  of  the  cost  of  the 
line  as  the  installation  will  warrant  and  requires  the  customer  to 
deposit  cash  sufficient  to  cover  the  balance  of  the  cost.     As  other 


per  minute  against  a  total  head  of  144  ft.,  through  a  10-2.")  in.  pipe 
into  a  reservoir. 

The  low-lift  plants  pump  uito  the  water-distributing  system  from 
14  ft.  wells  whose  average  depth  is  70  ft.  and  average  suction  depth 
24  ft. 

The  high-lift  pumps  operate  about  14  hours  per  day  seven  months 
per  year  and  six  hours  per  day  for  five  months  of  the  year. 

The  alfalfa  groimd  is  irrigated  eight  times  each  year.  This  instal- 
lation was  originally  driven  by  a  60  h.p.  and  a  35  h.p.  oil  engine 
burning  stove  distillate  at  a  co  it  of  -1  cents  per  gallon  delivered  on  the 
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customers  arc  taken  on  each  pays  his  pro-rata  share  of  the  cus- 
tomer's cost. 

The  average  cost  per  mile  of  line  in  California  is  SI. 000  (£208). 
The  San  Diego  Company  uses  35  ft.  and  40  ft.  poles  with  No.  4  bare 

ipjier  wire  for  ll.tlOO-volt  lines  and  .No.  6  weallicrproof  for 
2.300-volt  lines.  Poles  are  usually  spaced  300  ft.  apart  on  straight 
runs. 

One  man  is  employed  who  lives  in  the  geograi)liical  centre  of  the 
district  who  sets  and  reads  meters  and  takes  care  of  all  trouble. 


ground.     Klectric  service  at  a  higher   imit  rale  is.  however,  jiroving 
much  more  satififaetory  and  economical. 

The  average  si/.e  nu)lor  used  by  the  private  irrigating  jilant  is 
7-5  H.P.  A  ly])lcal  plant  of  such  size  sup|ilied  by  the  San  Diego  Con- 
Holiilalcd  Gas  &  l':icclric  Co.  serves  about  20  acres,  15  of  which  are 
devoted  to  alfalfa.  The  iimlallation  consists  of  a  7-5  H.p.  220-volt 
thrccpha.Hc  motor,  running  at  l.8fM)  n^vs.  ])er  inin.,  belted  to  a  Byron 
■laekson  4  in.  centrifugal  pum)),  ))umping  water  from  one  10  in.  well. 
40  ft.  deep.     The  total  head,  including  friction  is  30  ft.  and  the  pump 
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(Inlivers  450  gallons  jM-r  ininiile  against  this  head.  Seven  crops  of 
alfalfa,  averaging  2  to::.-.  ;)er  acre,  a-c  cut  per  year  dnd  one  complete 
irrigation  is  ma'Jc  for  each  cro^.  The  average  energy  consuniptioa 
;kt  1.(100  gallons  pumjK-d  is  0-2  k%v.-hour. 

In  the  .Sail  Jacquoin  Valley  coiditioris  are  practically  the  same  as 
i-'  .outhern  California  except  that  the  pumps  and  motors  are  usually 
irioiuitcd  on  the  surface. 

The  Western  States  Gis  &  Electric  Co. .of  Sto?ktOT. operates  22.5 
miles  of  transmission  line  for  serving  irrigation  plants.  The  company 
has  a,)proxiMiately  740  customers  ha\-ing  a  total  CDnm-c'.ed  load  cf 
(i.ltlll  li.f.  '  ■ 

Tn  tlii .  tlisu-ict  the  average  consumption  per  horse-power  con- 
nected per  year  is  310  kw.-hours.  Water  is  reached  at  a  level  of 
from  30  ft.  to  50  ft.  and  centrifugal  pumps  driven  'ly,'  sfiuirrel-cage 
induction  motors  are  used  almost  e.xclusivel;,-.  The  puniping  load  is 
almost  continuous  through  the  months  of  May  to  Septcmot^r.  ii'clu- 
sive.  and  then  gradualh  diminishes  through  the  winter  month-..  The, 
diver,  it y-factor  of  the  irrigation  pum pirg  in  the  Stockton  district  is 
3-0.  The  average  energy  consumption  j->er  1.000  gallons  pumped  is 
0-18  kw.-hour  and  the  maximum  demar.d  8-1  kw.  The  annual  load- 
factor  is  19-4  [HT  cent. 

.\  puiniiing  load  greatly  improves  the  loal-factor  of  a  central 
:a'io\:  and  at  RoBwell.  N.M..  the  maximum  load  is  duri".g  'he 
irriga'ion  ".cason  and  not  in  December,  as  is  the  ca'c  in  mo5t  la-g'- 
cities.  This  is  shown  by  the  curves  of  daily  maximum  load  a"d 
energj-  consumption  of  the  Ro.r.vell  Gas  &.  Electric  Co.  (Figs.  1  and  2). 

'  SOCTHKRN   CaI.IFORNI.\. 

The  story  of  the  development  of  Southern  (^ajifornia  is,  to  a  co-".- 

sj  lerabk;  cxient, a  recital  cf  wh.at  can  be  accomplished  by  irrigation. 

When  tho  population  was  small,  sufficient  water  was  obtained  from 

rain  and  melting  snows  in  the  moimtains  during  the  winter  months  to 

supply  tlif  demands  of  the  valley;  during  the  dry  summer  season. 

The  land  without  water  rights  was  used  in  dry  farming,  principally 
ii>  the  raising  of  grain  and  hay.  while  with  water  it  would  grow  almost 
a;:y  kind  of  a  crop  with  remarkable  results.  i 

As  the  population  increased  and  the  demands  for  irrigated  lands 
liecamc  greater,  it  was  found  that  the  supply  of  gravity  water  was 
insufficient  to  meet  the  situation,  and  many  of  those  owning  water- 
bearing land  began  drilling  wells  and  developing  an  independent 
supply  of  their  o«ai.  Others  who  owned  gravity  water  stock  found 
that,  in  dry  seasons,  the  su])ply  of  water  was  not  sufficient,  and.  as  a 
means  of  insurance  against  drought,  also  found  it  necessary  to  sink 
wells.  As  land  without  water  sold  for  .S50  and  up  per  acre,  while- 
land  which  develo,K;d  water  brought  several  hundred  dollars  uiore 
and.  as  water  development  by  pumping  plants  offered  more  certain 
sii|)ply  than  gravity  floiv.  many  thousands  of  acres  were  thus  brought 
und(!r  high  cultivation  that  would  otherwi;-.e  have  remained  dry. 

The  Sriii'.hcni  California  l'>flison  (,'o.  has  been  one  of  the  pioneers  in 
promoting  the  use  of  electric  energy  for  irrigation  pumping.  Tt  now 
has  over  1,500  pum  ping-plant  consumers  with  a  connected  load  of 
aji/iroximately  45  000  n,p.  irrigating  in  the  neighbourhood  of  KJO.tKIO 
acres. 

The  ,)rice  of  energy  for  o^ierating  pumping  plants  varies  accorili^g 
to  the  installation.  The  average  rate  for  a  25  h.p.  plant  woidd  be 
2  centH  (Irl.)  per  kilowatt-hour,  with  a  monthly  minimum  of  .S2 
(8  I.  4d.)  for  eaiOi  horse-power  of  connected  load  lor  not  less  than  six 
con,secutive  months  in  each  year,  the  irrigating  !;ea.son  usually  boing 
from  May  to  Ootobor,  inclusive — sometimes  a  month  or  two  longer. 
For  plantH  of  less  than  25  u. p.  the  rat<!,  under  ordinary  condilicns, 
won!  1  be  2-5  to  3-5  ccr-ts  (l]d.  to  IJd.)  i>er  kilowatt-hour.  Con- 
tracts are  also  taken  <m  a  load-factor  basis,  which  makes  it  jjossible 
lo  ch:n;.'c  a  very  low  rate. 


THE  TESTING  CF  CABLES  AFTER  LAYmG  WITH 
HIGH  PRESSURE  DIRECT  CURRENT. 


higher  pressm-es  are  really  quite  mmccessary.  If  these  tests  are  to 
Ire  carried  out  in  situ,  a  large  amou.it  of  heavy  apparatus  is  needetl. 
With  regard  to  this  the  author  has  already  j)ul;lishetl  particulars. 
If  the  test  is  to  be  carried  out  with  alternating  current,  the  weight 
of  the  necessary  apparatus  is  tremendous,  and  the  expense  of  its 
transportation  and  use  corresponds.  Thus,  if  it  were  a  question  of 
testing  a  length  of  15  km.  of  cable  after  lajniig.  the  cable  being  of 
the  three-cored  tj-i)e  for  thrce-pliasc  current,  with  a  working  pres- 
sure of  35.000  or  40,000  volt,'-,  the  testing  pressm-e  to  be  1)0,000  volts, 
the  apparatus  might  weigh  about  25  tons  ;  if  the  pressures  were  still 
higher  the  weights  would,  of  course,  iic  greater.  It  is,  therefore,  not 
difficult  to  see  that  this  plan  has  i;s  practical  limits. 

It  is.  therefore,  a  question  as  to  whether  direct  current  at  high 
pressiu-e  might  not  be  used  for  this  work  of  testing.  The  Delon 
method  has  already  been  mentioned  on  a  previous  occasion  by  the 
author,  and  it  is  now  proposed  to  ('escribe  some  actual  tests  m  which 
it  has  been  applied.  The  Sieniens-Schuckert  works  has  a  trans- 
portable Delon  apparatus,  giving  10  k.v.a.  on  the  alternate-current 
side.  Rectifiers  similar  to  that  of  Delon  have  been  known  for  some 
time  in  a  slightly  different  shape  ;  but  he  has  patented  imjirove- 
ments.  which  arc  now  the  projierty  in  Germany  of  Sieniens-Schuckert. 
for  applyirg  the  rectifier  to  the  testing  of  cables  of  high  ca;)aci!y. 
Dclor's  apparatus  consists  of  a  rotary  insulated  metallic  conductor, 
which  parses  in  front  of  insulated  metallic  ele<-trodes.  Fig.  1  shows 
at  A  the  rotary  arm  ;  1.  2.  3.  4  arc  the  fixed  electrodes ;  I.  II.,  III., 
IV.  are  four  successive  jjositious  of  the  arm.  One  pole.  V,  of  a  high- 
tension  transformer,  Tr.  is  connected  to  the  mctallically-comiected 
electrodes  1  and  2 ;  the  other.  N,  is  connected  to  one  of  the  con- 
ductors. I  J.  of  a  three-core  cable.  The  electrodes  3  and  4  arc  cou- 
iceted  to  the  coiiductors  /.,  and  /,.  It  is  essential  that  the  arm  A 
should  rotate  synchronously  with  the  generator  sup]>lymg  alternate 
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Nummary. — An  explanatiim  is  given  of  the  IJelmi  iiutliiid  of  testing 
cablcH  after  laying  by  direct  current  at  liigh  iiressurc.  .Siina-  particular 
tenlH  are  (leMcrilx'd  willi  an  account  of  ex|)erbnenl.s  for  the  )iurposc  r>f 
comparing  thia  syBl<ini  with  allernatc-ourrcnt  methods. 


In  (!ermany  cables  are  ilHUally  tented  in  the  works  at  twice  the 

working  prcKHine,  and  after  hiyirg  at  I J  times  thi!  normal  vcltage. 

In   I'l  ir.i-e  and  Kiigland  ihc  testing  jiressurcs  are  respectively  three 

1"  .     aid  twice  the  working  j)rc.H8ure.      Hut  in  actual  contracts,  in 

'       '         ^.     !»•*   testing   pressures  are  often   considerably  ii.\<H'eded 

I  of  (he  purchaser.      In  Ibe  opinion  of  the  author  these 

■'f    iin    iiHieIc    in    tlic     ■  KIcktrolcehnlHclic    Zcilscliilfl," 
I  I       I'alHT  read  before  the  KlektrolechniHclic  VVieiii. 


v^  1,^-^2  !<j--?  ir^  /rr\ 


Fig.  1. — Pi.\(;ra.mmatic  Sketch  of  thk  Mirriion  uf  wokkino 

DeLOX'S  Al'PAKATrS. 

c(n'rent  :  it  makes  eoiniection  allernately  between  the  contacis 
1  and  3  and  between  2  and  4.  'J'hus.  it  puts  the  pole  V  of  the  trans- 
former alternately  in  connection  with  L  and  ?,.  It  oULdit.  j-erhaps. 
to  be  stated  that  there  is  no  actual  conrection  between  A  and  1.  2. 
&c.  ;  the  connection  is  rather  eireeted  through  a  .sjiark.  For  the 
sake  of  sinifdicity.  let  us  suppo.ie  that  the  contacts  1.  2,  3,  4  arc  in  a 
row,  though  in  ])oinl  of  fact  this  is  not  the  ca,se.  The  position  of  I. 
2.  3,  4  is  so  chosort  that  the  rotating  arm  makes  contact  at  the 
instant  at  which  the  curve  of  the  transforn\er  voltage  reaches  its 
maximum.  In  the  position  1..  A  is  a  connecting  link  between  the 
tran.sformer  and  one  of  the  conductors  of  the  cable.  A  s]iark  passes 
at  1  and  3  which  carries  a  certain  electrical  charge  to  the  conductor 
.'.,.  Thus,  when  the  arm  has  left  tlie  contacts  1  and  3.  I.,  has  a 
cerlaui  ])ositive  charge,  cipial  in  anunmt  to  the  negative  charge  on 
I,  :  I.J  is  at  the  nuimcnl  uncharged.  In  the  ))osilion  II.  the  contact 
.inn  has  turned  through  a  right  angle.  The  coiulnetor  l.^.  with  its 
piisiiive  iharge,  is  now  disconnected  from  the  transformer,  and  a 
connection  Is  nnule  with  A,.  The  voltage  of  the  allemalc  current 
has  now  changed  its  sign,  as  <()Mii)ared  with  the  ])ositlon  I.  ;  the 
conductor  /,  gels  a  negative  cliargc  through  the  sp.irk,  which  cor- 
res|)onds  lo  an  cqmd  and  ojiposite  charge  on  /,.  This  latter  neutra- 
lises the  charge  received  by  /,  in  the  position  I.  In  tlie  position  III., 
wher<-  the  voltage  ha.s  again  changed  its  sign,  the  proce.ss  Is  as  in  I. 
If  the  absolute  values  of  the  charges  are  taken  a.s  </.  we  have  now; 
negative  charges  of  the  value  of  7  on  two  of  the  conductors,  and  n' 
poiiitivc  charge  of  twice  this  amount  on  the  other.  IV.  (H)rrespoads 
lo  II..  and  thus  I  he  charge  0:1  /,  Isnil,  wlu-reaso;i  l.^  there  is  a  po-iiixc 
charge  of  27  and  an  e(pi.il  negative  charge  on  /;,.  Thus,  if  the  arm 
is  further  rotated,  the  process  is  continued  till  the  coniluelors  1.^  and 
/.,  receive  eipial  and  opposiie  charges  of  the  lolal  vaiui'  of  I),  whilp 
tlie  eoiiduiHor  /,  receives  idlernalely  iliargcs  of  opposite  signs.  Tills 
iwHumes  that,  the  charging  proceeds  at  a  constant  rate:  actually  It 
is  not  so,  as  the  potentials  of  the  charged  conductors  tend  to  ri'aeli 
the  potential  of  the  Iransforuier  pole  V  at   llie  riiiuneni   of  cuntact. 
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Tims,  after  the  earlier  stage,  the  chargmg  goes  pn  at  a  slower  rate. 
If  the  trarsformcr  gives  50.000  effective  volts,  the  voltage  between 
I,  and  I,  would  be  about  140,000  volts— i.e.  .50,000  x  2\/^-  The 
voltage  between  thcni  and  the  other  conductor  will  be  about  70,000 
volts.  In  practice  these  voltages  are  scarcely  reached,  owing  to 
various  causes..  For  one  thing,  it  is  scarcely  possible  to  make  the 
distaiice  between  the  rotating  arm  A  and  the  contacts  1.  2,  3,  4  less 
than  0-.5  mm.  or  1  mm.,  and  thus  there  must  be  a  certai;i  loss  due  to 
a  Kjiark  of  this  length.  The  insulation  is  ako  not  likely  to  be  ab;>o- 
lutely  jx-rfcc^. 

The  Delon  a]'paratus  has  also  to  fm'nish  the  current  which  ])a,'-.ses 
through  the  dielectric  between  the  conductor;-..  Thus.  »U])posi^  we 
have  to  test  a  cable  50  km.  long  with  a  pressure  of  150,000  volts 
between  the  conductors.  Let  m;  suppoiie  the  insulation  resistance 
to  be  500  megohms  per  kilometre.  Then  a  little  calculation  will 
show  that,  dming  the  spark  discharges,  about  5  kw..  or  rather  more, 
will  be  required.  The  portable  apparatus  used  by  Siemens  & 
Sehuckert  lias  a  transformer  giving  10  k.v.a.  at  lOO.OOO  volts  on 
the  high-pressure  side  at  a  perioaicity  of  50.  At  62,000  volt!";  this 
gives  a  ncrmal  output  of  6-2  k.v.a..  which  is  found  to  be  sufticient. 
The  output  of  this  transformer  might  ap])ear  small  for  testing  a 
length  of  50  km.  of  cable  at  1.50,000  volts  ;  but  thi;;  is  not  so.  The 
duru'tion  of  the  charging  period  is  very  slu  rt ;  thus  the  heating  of 
the  transformer  scarcely  comes  into  the  question,  and  during  the 
period  of  the  spark  contact  it  can  furnish  a  much  larger  current 
without  risk.  Veiy  considerable  quantities  of  electric  charge  can 
thus  be  stored  in  the  charged  cable  ;  in  care  of  a  fault,  it  might  be 
supposed  that  the  result  would  be  veiy  disastrous  if  the  resistance 
of  the  fault  were  small.  But  this  is  hardly  the  case.  In  addition 
to  the  resistance  of  the  fault,  we  ought  to  take  into  account  the 
resistance  of  the  cable  itself,  becaixse  the  charge  is  not  concentrated 
at  the  point  where  the  fault  occurs,  but  is  distributed  uniformly  over 
the  whole  kngth  of  the  cable..  It  may  also  be  said  that,  besides  the 
jjlan  sketched  out  in  Fig.  1,  there  are  other  ways  in  which  the  con- 
nections might  be  made  ;  but  it  is  not  necessary  for  present  purposes 
to  go  further  into  these  po.ssibilitiea. 

As  for  the  portable  apparatus  itself,  variou.s  changes  have  been 
made  from  Delon's  original  suggestions.  He  proposed  to  drive  the 
synchronous  motor  from  the  network  ;  but,  as  low  pressure  is  not 
always  available,  it  might  mean  the  use  of  a  transformer  with 
various  means  of  adjustment.  This  seemed  a  complication.  There- 
fore a  petrol  motor,  giving  11-8  kw.  at  1.500  revs,  per  min.,  is  u.sed. 
coupled  to  a  small  alternator  giving  9  kw.  at  .'^OO  volts.  The  motor 
has  a  flywheel  and  governor,  and  thus  runs  fairly  steadily.  If  tin- 
load  is  suddenly  thrown  off  the  motor  the  .s]H-ed  rises  for  an  instant 
by  12  per  cent.  A  very  carefully  arranged  adjustment  allo-H-s  the 
voltage  to  be  varied  between  50  and  500.  The  rectifier  ha,s  four 
poles,  corresponding  to  the  alternator ;  the  fixed  eleclrotlcs  arc 
supported  on  arms  of  ''  rep'elit."  which  is  much  less  .sensitive  to  shock-; 
than  i-'orcelait)  and  nuich  lighter.  The  contact  arm  can  be  adjustcil 
in  ar,y  I'osilion.  and  so  placed  that  the  contacts  correspond  to  the 
maximum  of  the  v<>ltage  wave.  The  whole  is  conveyed  in  a  wagon  ; 
it  is  enclosed  from  the  weather,  but  the  sides  can  be  lifted  for  in- 
spection. The  high-tension  transformer  is  carried  on  a  separate 
wagon.  It  gives  10  k.  v.a.  with  500  volts  on  the  low-tension  side, 
and  100,000  volts  on  the  high-ten.sion  side.  The  weight  of  the  two 
wagons  with  their  ap])aratus  is  about  8  tons.  Apparatus  of  this 
kind  ought  to  be  sufficient  for  all  ordinary  te.sting  work  in  situ.  If 
in  future  testing  i)re.ssures  shoukl  be  higher,  a  Iran.sformer  giving  a 
higher  pressure  would  be  the  only  thing  to  be  altered.  The  rec^tifier 
is  so  (lesigt cd  that  all  parts  under  tension  can  withstand  a  tension 
of  2(M).0(l(i  volts  to  earth.  If  the  dircct-curient  |)re.-(surcs  were  to 
be  determined  directly,  very  special  instruments  would  be  required  ; 
it  is,  therefore,  generally  sufficient  to  determine  the  pressure  of  the 
alternate  current  on  the  low-tension  side. 

It  may  now  be  as  well  to  give  some  account  of  tests  that  have  been 
carried  ciul.  The  first  were  carried  out  in  the  worksho]>,  using  a 
syiiclu-onoiis  motor  and  six  fixed  contact  eleetrodeH.  There  were  at 
first  difliciillies  in  measuring  the  voltage.  Elet^trostatic  voltmeters 
filled  ttith  oil  were  thought  to  l)c  unsuitable.  The  arraiigeinenl 
shown  in  Fig.  2  was  fin.dly  emjiloyed.  ('i  and  ('.^  are  fixeil  nietallie 
cylinders.  ('  is  a  movable  metallic  cylinder  siisi)eiKled  on  the  arm  of  a 
balance.  If  pressure  is  a])i)lied  to  C  and  (',  the  former  JH  iiltraeted 
into  the  latter,  and  the  gliuss  needle  shows  the  pressure.  Ah  a  tiu-ans 
of  damping  the  motion,  paper  plates  ('/)  are  provided.  In  order  to 
avoiil  jioint  discllarge^..  the  movable  system  is  provkled  ttith  a 
met.dlie  covering  which  is  kept  at  the  same  potential  as  ('.  The 
iMslriinu-Mt  is  almost  closed  in  ;  llii-i  lias  the  iidvaiilage  of  protecting 
it  from  the  .-iction  of  i-xlirnal  fields.  The  lla.shovcr  voltage  is  fairly 
liigli,  seeing  that  there  are  no  eondiK-lors  of  small  diameter.  In 
the  jiarticular  apparatus  here  (lescril)ed  the  fhtsli-iiver  voltage  was 
about 'iMt.OlHJ  voltH  alternating.     The  first  question  Wum  to  delorinine 


the  ratio  cf  the  direct-cm-rent  pressure  to  the  alternaite-current 
high-tei:sion  piessui-e.  which  latter  is  determined  from  the  ratio  of 
the  windings  of  the  transformer.  If  the  capaciiy  of  the  cable  is 
sufficiently  great,  this  ratio  varies  between  2-:i5  and  2-45.  It  cai'. 
therefore,  be  regarded  as  practically  constant.  For  very  high  pres- 
sures the  ratio  is  ^lightly  less.  As  a  test,  connection  wa.s  matle  to 
150  metres  of  lightly  insulaied  rubber  cable,  and  it  was  found  tha'. 
a  direct-current  pressure  of  200.000  volts  porresponded  to  an  alter- 
nate-current pressure  of  100,000  volts.  For  very  short}  cables  the 
above  ratios  will  not  be  reached  ;  it  is  an  advantage  in  that  case  to 
put  a  considerable  cajiacity  iji  parallel  with  the  cable.  Thus,  for 
this  purpose,  a  length  of  250  metres  of  a  cable  of  average  cjipacity 
might  be  used.  The  following  table  gives  the  ratio  of  the  direct - 
current  pressure  to  that  .of  the  alternate  current  if  the  conn.eclions 
are  made  on  the  before-mentioned  plan. 


A.C.  voltage 
in  kilovolts. 

D.C.prcssure 
in  kilovolts. 

Ratio,    j 

lO-O 

160 

1-r,      1 

12-.-) 

280     ; 

2-24 

15-0 

.  35-5 

2-3(i 

20-0 

48-8        1 

2-44 

30-0 

73-7        i 

2-46 

A.C.  voltage  D.C.pressurcj 
in  kilovolts.   in  kilovolts. 


Ratio. 


!)S-5  2-4l> 

120-5  -   ,  2-43 

14:5-0  '  2-38 

loS-O  i  2-20 

17.5-0  I  2-18 


These  values  were  obtained  on  a  length  of  U  km.  of  three-phase  cable 
for  10,000  volts,  ccch  of  the  cores  having  ;".  cross-section  of  35  mm. 
The  total  length  of  the  eonncetioiLs  was  about  150  metres,  which  was 
mtended  as  a  precaution  against  any  accident  in  the  course  of  the 
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P 
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tcst.s.  For  low  voltages  the  n-.tio  of  the  direct -current  pres.surc  to 
that  of  the  alternate  current  is  ratluM-  low,  a.  fad  that  is  probalilv 
to  be  explained  by  los.ses  at  the  spcrk  contr.c.s.  The  times  taken  to 
charge  the  leiigth'of  3  km.  u\>  to  n,  direct-ciirrtnl  pressure  of  80,000 
volts  was  about  40  seconds  ;  for  higher  pressures  and  ciipacitics  it 
would,  of  course,  take  a  longer  time,  but  the  [leriod  required  i.v  quite 
rcj'.soniible  iit  any  case. 

.As  for  the  breakdown  tests,  the  dii  leclric  i.s  subjc^cted.  with  direct 
current,  to  a  steady  stress,  quite  unlike  that  due  to  alternating 
current.  It  is  not  necessary  or  possible  to  answi  r  very  exactly  the 
question  as  to  how  the  two  tests  compere.  It  is  merely  at  the 
moment  a  question  of  applying  direct-current  jircssure  to  find  oul 
any  weak  spots  in  the  cal)le  that  may  hcve  l)een  eaused  by  accident 
in  transjiort  or  want  of  care  in  laying  the  cable.-  A  series  of  tests 
with  t  he  J)i  Ion  appari'.tus  was,  therefore,  (tarried  out  in  thc^  workshiqi 
to  find  out  what  could  l)e  known,  lireakdown  tests  were  carried 
out  on  (iO  test  lengths  of  j^aper  cable,  which  were  placed  lielw(cn 
plate  elect  nidcs.  having  surfaces  of  20  sq.  cm.,  imuK  r.sed  in  oil  ;  half 
were  tested  with  direct  and  the  othi  r  half  with  alteriw.te  current. 
The  mean  values  of  tlii-  breakdown  voltage  with  ulleriuite  current 
was  found  to  be  l<j,5.5()  volts  and  with  direct  eurii-nt  44,150  volts. 
These  ligin-es  are  in  the  ratio  of  1  to  2'()7.  The  variations  of  single 
reading  from  tlie  mei:ii  did  not  exceed  7  or  8  jier  cent,  in  the  Iwr) 
casts.  Other  fi-sls  of  a  similar  nature  confirmed  this  ratio.  All 
the  breakdown  tests  liuslrd  alioul  two  minulis,  and.  for  rciLsons 
r-xplaim-d  nbovt-,  a  hnglli  of  2.50  mclt-.s  of  a,  I  hn-e-phiLse  calih-  for 
20.000  volts  was  put  in  parallel  willi  the  lest  pieee.  With  riil.bi-r 
i-iilili-s  .limilar  Ic.mIk  wire  crarricd  out  on  a  large  tnnnbi-r  of  sam|ili  .s. 
each  120  cm.  I<mg.     In  tluwe  cuhcm  the  tesls  were  divided  into  tlin-i 


710 


THE  ELECTRICIAN,  AUGUST  13,  1915. 


scjjarate  sets.  The  first  showed  the  ratio  between  the  alternate- 
current  breakdown  pressure  and  that  of  the  direct  current  was  1  to 
2-S  :  the  second  set  £!ave  1  to  2  45  and  the  third  1  to  2-o.  These 
values  are  not  very  different  from  that  obtained  with  paper  cables. 
With  the  portable  Delon  a|)paratiis  tests  were  carried  out  on  a 
luiiuber  of  samples  of  cable  for  700  volts,  each  2^-  metres  long  ;  these 
^ave  a  mean  value  of  the  ratio  as  that  of  1  to  2-53. 

These  investigations  are  being  contmued.  At  present  sufficient 
has  been  done  to  show  that  the  breakdo\ra  effects  with  direct  cuiTent 
are  comparable  with  those  due  to  allcrnating  current.  Taking  1  to 
2-6  as  the  mean  value  of  the  above-mentioned  ratio,  we  find  that 
for  a  three-phase  cable  which  has  a  working  pressure  of  20,000  volts 
the  testing  pressure  with  direct  cirrrent  is  45,000  volts  between  the 
lead  covering  and  the  conductor,  and  78,000  volts  between  two  con- 
ductors, always  supposing  that  a  testing  pressure  50  jjer  cent,  above 
the  working  jjressure  is  considered  sufficient.  In  case  higher  pres- 
sures are  required  or  desired,  they  can  obviously  be  found  from  these 
tigurcs  by  multiplying  by  the  required  ratio.  These  figures  have, 
of  course,  only  a  |)rovisional  value  ;  it  may  be  quite  likely  that  the 
work  of  testing  the  cable  after  laying  can  be  satisfactorily  carried 
out  with  lower  jjrcssurcs  than  we  have  been  discussing. 

The  weight  of  the  iSiemens-Schuckert  portable  apparatus  is  about 
8  tons,  and,  as  has  been  before  pouited  out,  the  weight  of  a  corres- 
])onding  alternate-cun-cnt  equipment  for  testing  a  length  of  only 
15  km.,  would  be  about  25  tons.  The  advantage  gained  m  weight 
is,  therefore,  quite  siuprising,  esiiecially  seeing  that  the  Delon 
system  is  suitable  for  much  greater  lengths  of  cable  than  a  mere 
length  of  15  km.  With  alternate  current,  the  testing  at  the  spots 
where  the  network  is  divided  up  into  sections — i.e.,  the  testing  at 
the  dividing  points  theniselves — is  impossible.  Moreover,  a  test 
which  formerly  took  in  many  cases  several  weeks,  owing  to  difficidties 
of  t  ransiiort  and  t  ho  t  ime  occui)ied  in  arranging  the  apparatus  afresh, 
can  pow  be  carried  out  in  a  few  days.  It  is  possible,  too,  to  com- 
plete the  whole  of  the  testing  of  the  cable  before  the  central  station 
is  ready  to  supply  power,  and  this  is  often  an  advantage  of  great 
value.  The  apparatus,  already  described  in  the  ])ortable  form, 
ought  to  be  sufficient  for  all  purposes,  in  so  far  as  the  future  can  be 
foreseen.  It  may  be  said  that  a  smaller  apparatus  of  similar  type, 
giving  4  k.v.a.  at  about  80,000  volts,  is  being  got  ready.  It  Ls  to  be 
hoped  that  tliis  method  of  direct-current  testing  mUI  become  more 
widely  known,  and  so  sinijjlify  tlie  difficult  and  thanldess  work  of 
testing  a  cable  after  it  has  been  laid. 


THE    IMPORTANCE    OF   THE  ELECTROMOBELE  AS  A 
SOURCE  OF  REVENUE  TO  THE  CENTRAL  STATION. 

in     Illi.    H.     Ili;i  K.-MANN. 

The  limitations  of  distance  and  speed  are  at  fir.st  sight  serious 
objections  to  the  electromohile  ;  but  there  are  many  cases  in  wliich 
^  these  objec^tions  are  of  no  imjiortance.  As  tourmg  cars  it  is  hardly 
likely  they  will  ever  have  any  great  vogue  ;  but  there  are  many 
industrial  jmrposes  of  a  local  character,  such  as  the  conveyance  cf 
goods,  the  watermg  of  the  streets  and  many  other  fimctions  of 
mimicipal  activity,  that  might  be  instanced  as  a  likely  field  of 
operation.  Tluis,  in  nuuiy  places  they  aie  used  in  the  work  of  the  fire 
Inigade  :  tliere  are  l.'$4  wagons  of  this  Idnd  in  use  hi  Gernumy,  50 
of  wliich  are  in  Berlui  and  another  50  in  Vienna.  Si.Nly  wagons 
arc  used  in  Berlin  of  the  electric  type  for  watering  the  streets.  The 
German  Post  Office  uses  electrically-driven  tricycles  for  the  post- 
men who  ciii])ty  the  letter  boxes,  and  for  other  kinds  of  jiostal  traffic. 
Ill  Berlin  the  Post  Office  has  815  heavy  wagons  and  71  electric 
tricycles  ;  in  Lei]>sic  there  are  30  vehicles  similarly  em))loyed.  and 
13  in  Bavaria,  wliile  in  \'ienna  there  are  30  such  vehicles  used  in 
jioslal  work,  and  in  Copenhagen  12.  A  table  is  given  showuig  the 
number  of  elect romobiles  in  tlic  diiferent  countries  of  Europe,  from 
which  it  apiicar.M  (hat  Germany  has  1,091,  while  Austria,  France. 
I'lriglaiid  and  .Switzerlaml  have  each  of  them  between  200  and  300. 
.'iiid  tile  other  countries  of  Kiirope,  with  the  exception  of  Holland, 
which  has  115,  scarcely  use  them  at  all. 

The  electromohile  lias  certain  well-known  advantages;  it  is 
unnecessary  at  the  moment  to  go  into  that  (|ueHli(m.  But  it  is 
f|iii(e  certain  that  if  it  is  to  have  a  more  exteii<led  field  of  operation 
that  can  only  he  done  with  the  co-operation  and  encouragement  of 
the  centnil  station.  Of  eoui'Mc,  the  central  stations  would  themselves 
benefit  by  hik-Ii  eo-operation,  as  the  following  remarks  are  intended 
to  prove.  Kaeh  electroiiiobili-  that  ie(piircs  to  Im:  charged  is  a  new 
(■iiHloiiier,  and  a  vei-y  useful  one.  An  electric  wagon,  used  for 
•  Abntrix't  "f r.;.  1..  i.,  .1 I'l.  !  t rotcc"  nischo  Zeitschrift,"  Uuft 
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industrial  purposes,  is  cheaper  in  rimning  expenses  by  something 
between  10  and  25  per  cent,  than  the  iJetrol  van,  the  precise  t^-rire 
depending  on  local  conditioES  ;  yet,  notwithstanding  this,  the  current 
consumed  by  such  a  wagon  in  the  course  of  a  steady  year's  work  is 
quite  considerable.  Let  us  suppose  that  a  trade  wagon  covers 
15,000  km.  in  the  year  and  a  cab  40.00((  km.  The  fi  llo«-iug  figures 
will  show  the  result  of  experience  m  BerUn.  A  so-called  Bef  wagon 
{i.e.,  one  made  by  the  Berlin  ElectronuibUe  Factory),  taking  a  load 
of  8  cwl.,  requires  from  0-18  to  0-2  kw.-homs  per  kUometre  covered  ; 
its  yearly  consumption  will,  therefore,  be  about  3,000  kw.-hours. 
A  cab,  taking  a  load  of  the  ordinary  kiiul,  requires  0-4  kw.-hom-  per 
kilometre,  or  a  yearly  consumplion  of  Ki.OOO  kw,-hours.  A  1-ton 
wagon  requues  0-35  kw.-hours  per  kilometre,  and  has  a  yearly  con- 
sumption of  5.250  kw.-hours.  And  so  on.  till  we  find  a  5-ton  wagon, 
taking  1  kw.-hour  per  kilometre,  consumes  15.000  kw.-hours  an- 
nually. If  these  consumptions  are  translated  into  lamps,  or  rather 
hi  to  the  yearly  consumption  of  lamps,  we  see  that  a  5-ton  wagon 
takes  as  much  as  1,110  metal  filaments  of  25  c,p.  This  shows  the 
load  that  would  result  in  any  place  if  it  were  possible  by  local  suasion 
to  induce  the  people  who  have  cabs,  onmibuses,  trade  carts,  jiostal 
vans  or  any  such  things  to  adopt  the  system  of  electric  traction. 

A  fair  uistance  can  be  found  in  the  central  station  at  Neumarkt, 
in  Saxony,  which  is  quite  a  small  place.  Here  for  the  last  five  years 
four  electric  omnibuses  have  been  i>lying  between  the  railway  station 
and  the  town  over  a  distance  of  2\  miles.  Tlie  current  requned 
aniomits  to  40.000  kw.-hours  a  year.  Seeing  that  the  whole  output 
of  the  station  is  only  2li0.000  kw.-hours.  it  is  evident  how  important 
this  traffic  m  electric  eninibuses  is.  The  load,  moreover,  as  is  well 
luiown,  is  imusually  acceptable,  inasmuch  as  it  ciui  be  dealt  with 
at  times  of  light  load.  And,  if  there  were  a  number  of  these  chargmg 
stations  on  the  circuits  of  a  central  station,  it  is  plain  that  the  average 
load  factor  woidd  be  much  imjiroved.  Take,  agaui,  the  case  of  the 
charguig  stations  in  Berlin,  wliich  are  used  for  this  electromohile 
work,  and  which  are  probably  ilic  largest  of  their  kind  hi  the  world, 
in  one  of  these,  the  batteries  luluimiiig  lo  215  cabs  and  other  vehicles 
are  charged.  Polyphase  euricnt  al  (i.OOO  volts  is  received  from  the 
Berhii  network.  This  current  is  transformed  to  120  volts,  and  then 
passed  through  rotary  converters,  three  of  which  have  a  capacity 
of  120  kw.  and  another  gives  440  kw.  All  these  rotaries  work  on  one 
set  of  "bus  bars,  to  which  the  batteries  are  connected  in  whatever 
state  of  charge  they  may  happen  to  be.  The  charging  proceeds  at 
variable  voltage  till  gas  begins  to  be  given  off,  the  current  being  kept 
constant ;  the  current  taken  depends  on  the  times  available  for 
charging  and  on  the  state  of  the  batteries.  As  soon  as  the  batteries 
begin  to  give  off  gas  the  current  is  gradually  diminished.  The 
author  gives  some  curves  relating  to  the  output  of  this  station.  The 
chaiL'ing  a|i|icai's  to  be  done  between  7:30  a.m.  and  3  p.m,  and 
bttutcu  s  |i.iii.  and  4  a.m. — at  least,  these  are  the  hours  in  winter, 
i'licie  IS  also  a  diagram  showing  the  switchboard  connections  at  this 
station,  with  notes  which  enable  one  to  imderstand  the  method  of 
workhig.  The  load  spreads  itself  very  evenly  over  a  number  of 
hours  in  tlie  day.  Thus,  at  this  station  in  Berlin,  charguig  ])roceeds 
thiough  5,(i00  lioius  in  the  year.  It  would  probably  he  difficidt  to 
find  any  other  kmd  of  demand  for  current  that  can  spread  over  the 
times  of  light  load  so  evenly  and  with  such  regularity  from  day  to 
day.  Neitlu-r  is  there  any  reason  why  this  kind  of  work  should  not 
be  capable  of  being  undertaken  by  any  central  station.  ])ro\ided  the 
district  in  which  it  is  situated  is  not  too  hilly.  The  only  necessary 
prelimmary  is  to  persuade  users  that  this  form  of  traction  is  econo- 
mical, a  fact  which  is  quite  capable  of  ilemoustration.  In  Greater 
Berlui  there  <are  altogether  12  iniblic  charging  stations,  and  three 
charging  stations  used  exclusively  for  jiostal  vans.  Of  cour.se,  some 
of  these  stations  are  much  smaUcr  than  others,  and  the  one  above 
mentioned  is  the  largest  of  the  lot.  Xevertlulcss,  the  total  amount 
of  energy  that  is  used  in  Berlin  for  cliarging  electric  vehicles  is  very 
considerable,  anrl  anunuits,  according  to  a  reliable  estimate,  to  about 
10,000,000  kw,-liours  annually.  If  the  price  is  ])ut  down  at  about 
Id,  ])er  unit,  we  see  that  an  income  of  about  tlO.tMMt  is  derived  from 
this  .source.  This  hicome  is  derived  from  the  charging  of  840  elcc- 
tromobiles  that  work  in  the  city. 

In  the  I'liited  States  a  great  deal  of  progress  has  also  been  made. 
Here  it  is  said  that  there  are  in  all  .")0,0(K»  elect  lie  wagons  of  different 
kinds,  including  cabs.  Naturally  this  is  regarded  as  a  satisfactory 
start,  and  the  hopes  that  are  expre.sseil  ui  competent  circles  may  be 
judged  from  the  fact  that  Steinmetz  is  reported  to  have  said  that  he 
lioped  in  10  years  there  would  he  10  million  electric  vehicles  on  the 
Continent  of  America,  Thus  a  great  future  is  thought  to  be  in 
prosjiect  for  this  class  of  work:  but  it  must  not  he  forgollcn  that 
everything  <lc]pends  on  the  cooperation  of  the  electrical  interests 
and  on  the  price  at  which  the  charging  can  be  done.  Not  only  must 
the  consuuier  be  supplied  at  a  reasonable  rale,  but  the  central 
Btutiouu  ought   to  be  conleni   with  a  reasonable  profit.     The  extra 
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cosis  incurred  by  the  central  stations  for  thLs  class  of  output  mainly 
resolve  tlieraselves  into  the  cost  of  coal,  water  and  perhaps  some- 
thing for  attendance.  There  is  little  in  the  way  of  indirect  charges 
that  ought  to  be  reckoned  in.  and  little  is  likely  to  be  done  m  the  way 
of  expenditure  for  special  plant.  There  is  perhaps,  also,  the  further 
argument  in  favour  of  the  electromobile  that  it  makes  the  consumer 
independent  of  petrol  and  its  very  fluctuating  price.  The  money 
spent  on  petrol  goes  largely  out  of  the  comitr}',  though  if  this  aspect 
of  the  question  were  to  be  followed  up  in  our  columns  it  might  bruag 
us  within  the  sphere  of  contentious  political  problems.  It  is  better, 
perhaps,  to  say  nothmg  further  about  this  argument,  btit  to  leave 
it  to  those  to  e.xpoimd  to  whom  it  may  seem  to  appeal  with  force. 
It  is.  however,  a  fact  that  petrol  is  a  commodity  the  price  of  which 
has  varied  a  good  deal  in  the  past,  and  there  seems  to  be  good  reason 
to  suppose  that  its  price  is  likely  to  go  up  rather  than  to  go  down. 


CORRESPONDENCE. 

CHARGING   FACILITIES   FOR   ELECTRIC   VEHICLES. 

TO   THE   EDITOR   OF   THE   ELECTEICIAX. 

Sir  :  I  have  read  with  considerable  sympathy  the  letter  of 
Mr.  W.  'H.  AUen,  of  Loughborough,  iii  your  last  week's  issue, 
but  I  am  afraid  that  his  exasiieration  at  the  delay  he  experienced 
at  Sutton  Coldfield  and  Northampton  has  led  him  todo  serious 
injustice  to  the  provision  that  is  made  in  Birmingham  (by  the 
Corporation  electric  supply  department)  for  charging  electric 
vehicles.  I  have  for  the  last  three  weeks  availed  myself  daily 
of  the  facilities  given  at  Dale  End  sub-station,  and  ia  almost 
every  case  the  vehicle  has  been  on  charge  within  five  minutes 
of  my  arrival,  and  the  charge  has  been  carried  out  in  every  case 
precisely  to  instructions.  In  cases  where  a  car  has  been 
returned  by  unskilled  drivers,  and  no  instructions  as  to  charging 
have  been  given,  the  batteries  have  been  properly  charged  up. 

The  arrangements  at  Dale  End  are  only  temporary,  and  I 
understand  that  permanent  arrangements  are  to  be  at  the  rear 
of  the  sub-station,  where  there  is  a  large  yard  which  is  very 
convenient  for  the  purpose.  This  work  is  in  progress,  and  when 
complete  will  furnish  an  ideal  arrangement  for  the  charging 
of  electric  vehicles. 

To  state,  as  Mr.  Allen  does  in  his  letter,  that  "  No  one  had 
any  idea  as  to  how  it  (the  charging  plug)  was  connected  "  is  so 
entirely  contrary  to  my  experience  that  I  am  afraid  Mr.  Allen's 
irritation  at  the  time  had  distorted  his  sense  of  observation. 

Apart  from  Birmingham  and  Luton,  I  quite  agree  that  the 
arrangements  in  many  centres  recjuire  to  be  better  organised 
if  the  electric  vehicle  is  to  have  a  fair  chance  of  development, 
and  I  hope  that  Mr.  Allen's  strictures  will  have  that  effect. — 
I  am,  &c., 

Birmingham,  Aug.  10.  J.  P.  Kemp. 


THE  LAWS  OF  INDUCTION. 

TO   THE   EDITOR   OF   THE   ELECTRICIAX. 

Sir  :  In  my  letter  on  the  above  subject  in  }-our  issue  of 
August  6th  the  following  paragi-aph  was  omitted  from  section 
(a),  immediately  before  the  last  paragi-aph  :  "  In  Mr.  Hering's 
experiment  the  very  existence  of  the  E.M.F.s  is  (iiiestioned. 
If  such  E.il.F.s  were  induced  they  would  be  set  up  in  the  very 
mass  of  the  block  C  or  in  unknown  parts  of  the  circuit.  In  my 
opinion,  this  increases  the  difficulties  of  the  problem." — I 
am,    &c., 

London,  Aug.  10.  A.  F.  Gheysens,  I.C.C,  I.E. 

(Ghent  University). 

[We  regret  the  omission.     Kn.] 
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SAFETY  METAL  RONTGEN  RAY  TUBES.* 

BY  DE.   L.  ZEHXUER. 

This  tube  is  made  almost  entu-ely  of  metal,  so  that  the  Rontgen 
rays  can  only  pass  out  through  a  small  thin  waUed  part  forming  a 
"  window."  thereby  effectually  protecting  the  operator  from  the 
action  of  the  rays  ;  moreover,  it  is  almost  imbreakable. 
•  Its  construction  is  as  follows  {see  figure) :  M  is  a  metal  casmg 
(e.g..  of  thick  brass  tubing),  on  which  is  motmted  a  tubular  porcelain 
insulator,  .1  (which  may  be  1  metre  long  or  even  longer),  the  joint 
bemg  made  air-tight  by  means  of  cement,  such  as  sealmg  wax,  or  an 
indiarubber  ruig  arranged  m  an  amiular  seat  M'  formed  aroimd  the 
top  of  the  casing  il.  Through  the  msulator  J  extends  a  thick  metal 
tube  R  (e.g.,  of  copper),  also  provided  with  an  amiular  seat  R'.  m 

which  the  niiperendof  the 
instilator  is  cemented  air- 
1/  tight.     The  lower  end  of 

the  metal  tube  R  is  split 
and  receives   the  cathode 
K,  which  fills  a  space  pro- 
vided for  its  reception  in 
the  lower  end  of  the  insu- 
lator  J,   so   that  cathode 
rays  can  only  issue  from 
the  concave  surface  of  the 
cathode,     all     the     other 
surfaces  of  the  latter  Ij'mg 
directly  against   the   por- 
celain.    The  whole  metal 
casing  serves  as  the  anode, 
and  can  be  earthed  for  the 
protection  of  the  operator. 
Li  the  middleof  the  bottom 
of  the  casmg  M,  which  con- 
sists of  concen trically-cor- 
rugated  sheet  metal  B.  is  a 
copper  anti-cathode.A.  the 
operative  surface  of  which 
is  coated,  either  by  solder- 
ing, electro-platmg  or  by 
the  Schoop  metal  spraying 
process,  with  a  layer  of  a 
metal     of      high     atomic 
weight.   Opposite  the  anti- 
cathode,  the  casmg  M  has 
an   opening  also  prodded 
with   an   annular   seal,  in 
which  a  window,  F,  of  a 
material     transparent    to 
Rontgen  rays,  such  as  glass 
or  aluminium,  is  cemented. 
It  will  be  noticed  that  all 
jomts  are  arranged  oul-nde 
I  hick  metal  tubing,  so  that 
tlie    cement,    indiarubber 
j)ackmg  or  other  jointing 
material  is  protected  from 
t  he  action  of  cathode  rays  ; 
I  tliis  is  essential.    Opposite 
the  window  F.  and  sepa- 
rated from  t  lie  main  body  of 
rCy?:t^,^ Ctj  thecasingM  byagau'/.e par- 
tition S,  there  is  a  branch 
chamber,     X,    contauiing 
pieces  of  carbon,  C,  which 
when    heated  sujjply   air 
to    the   interior   space  of 
the      tube,      and     when 
cooled  absorb  air  therefrom.     This  branch  chamljcr  is  preferablj' 
electrically  heated  by  a  coil  of  wire  doubled  on  itself  or  by  a  heater 
made  by  the  Schoop  spraying  process,  so  as  not  to  |)roduce  a  strong 
magnetic  field.     The  anti-cathode  .\  is  of  thick  metal,  and  is  arti- 
licially  cooled  ;  the  thin  corrugated  bottom  R  permits  of  the  inclined 
anti-cathode  surface  being  adjusted  ui  position — e.g.,  by  screws — 
relatively  to  the  chamber  JI.     The  cathorle  K  may  be   made  of 
refractory  insulating  material,  sucli  as  magnesia,  and  have  its  con- 
cave active  surface  coated  with  a  thui  layer  of  a  metal  of  high  fusuig 
])oint,  such  as  tungsten,  produced  by  the  Schoop  spraying  process, 
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and  by  doubling  the  tube  R.  so  as  to  provide  the  two  leads,  a  heating 
current  may  be  passed  through  this  metal  coating.  By  this  means, 
in  conjunction  ■with  a  high  vacuum,  hard  rays  can  be  produced  as 
in  the  Coolidge  tube.  Shutters,  filters  and  obturating  caps  can  be 
fitted  to  the  window  F  as  desired.  After  exhausting,  during  which 
the  whole  tube  is  warmed  by  a  strong  cm'rent  and  by  a  small  gas 
blow-pipe  flame  (the  joints  being  kept  cool),  the  tube  is  closed  by  an 
iron  valve.  V,  covered  with  indiarubber,  and  magnetically  operated. 
The  tubes  can  be  made  extremely  powerful,  so  that  exposiu'es  of 
0-2  second  only  are  sufficient.  Dr.  Zehnder  has  not  patented  hi.-^ 
tube,  and  gives  permission  for  it  to  be  used  by  all. 


SYNCHRONOUS  MOTOR  GENERATORS   VERSUS 
ROTARY  CONVERTERS.* 

BY  HUGO  RING. 

Two  different  methods  were  adopted  in  converting  polyphase 
energy  into  that  of  direct  current  as  soon  as  the  problem  became  of 
real  importance.  JCaturally.  it  was  hoped  to  reduce  the  losses 
attending  the  conversion,  to  a  minimum,  and,  therefore,  the  rotarv 
converter  seemed  the  most  likely  solution.  But  there  were  gi-ea't 
difficulties  as  soon  as  sizes  increased,  and  the  experiences  with  the  first 
models  were  not  very  satisfactorj".  This  was  more  particularly  the 
case  where  they  had  to  run  in  parallel  with  shunt  machines  or  with 
batteries.  Thus,  the  motor-generator  type  had  its  advantages  in 
spite  of  obvious  defects  in  the  system.  But  in  the  comse  of  years  the 
rotary  converter  has  improved,  especially  since  certain  auxiliaries 
have  been  introduced.  Thus  the  motor-generator  set  seems  to  be 
gradually  being  displaced  by  its  rival.  But  the  question  ought  to  be 
answered  as  to  whether  the  rotary  should  be  preferred  under  all  con- 
ditions, and  this  is  by  no  means  certain,  as  the  following  considera- 
tions tend  to  show. 
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Fig.  1. — DnGR.\M  of  SY.NcHRoNors  Motor-gesebator  Set  in- 
Parallel  WITH  AN  OrBIXARY  DySAMO. 

Fig.  1  .shows  a  sv-nchronous  motor-generator  set  in  parallel  with  an 
ordinary  direct-current  machine.  The  sjiichronous  motor-genoratoi 
is  directly  connected  to  the  high-tension  cables,  as  is  the  usual  case. 
The  high-tension  voltage  has  nothing  to  do  with  that  on  the  direct- 
current  side,  and  this  is  the  main  advantage  of  this  method.  Thus, 
it  can  run  in  i)arallel  with  another  direct-current  machine,  or  have 
its  voltage  varied  in  any  way.  Thus  we  have  a  second  advantage, 
inasmuch  as  ordinary  dirc(^tcurient  methods  arc  available  for  dis- 
tributing i>urposes.  A  third  advantage  is  that  the  phase-displace- 
ment can  be  regulated  without  affecting  tlie  direct -current  side,  and 
this  is  done  8imi)ly  by  altering  the  excitation  of  the  sjTichronous 
motor.  It  is  known  that  by  a  change  in  the  excitation  of  the  motor 
a  wattless  current  can  be  produced,  which  causes  a  dis])lacement 
between  the  current  and  the  terminal  voltage.  And  seeing  that  the 
motor  is  directly  connected  to  the  high-tension  network  this  will 
effect  a  change  in  the  disj)lacement  between  the  line-voltage  and  the 
current  carried  by  the  line. 

Fig.  2  .ihows  a  rotary  converter  in  parallel  with  an  ordinary  direct- 
current  dynamo.  Here  the  voltage  of  the  high-tension  side  is  in  a 
given  constant  ratio  to  that  on  the  direct-eun'ent  side.  This  mean 
that  almost  without  exception  a  tran.sformer  has  to  be  used.  But  in 
this  case  an  adjustment  Vjy  means  of  excitation,  as  in  the  former  ca.se, 
is  im]ioHsible.  Let  lis  now  Hup])ose  the  rotary  has  to  be  run  in  ])arul- 
lel  with  another  machire.  The  voltage  on  the  (lirrct -current  side 
mUHl  rorreHp'iiuI  to  that  o"  the  but  bur.;.      Lei  us  siippofK-  the"bus- 
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bai^oltage  to  be  slightly  above  that  of  the  rotary.  In  order  to  pre- 
vent any  rush  of  current,  the  "bus-bar  voltage  must  be  lowered  to  that 
of  the  rotary,  which  can  then  be  switched  m.  If  the  rotary  is  to  take 
some  of  the  load,  this  can  be  done  l:>y  lowering  the  voltage  of  the 
other  dynamo,  until  the  rotari*  has  taken  the  whole  load.  There  are, 
of  course,  losses  in  the  rotary,  so  that  its  voltage  will  fall  slightlv  ; 
b»t  these  losses  are  very  small,  as  is  also  the  fall  in  voltage.  But 
still  it  must  be  noted  that  this  fall  in  voltage  is  cau.sed  solely  by  its 
internal  losses.  Seeing  that  this  voltage-fall  is  determined  by  the 
external  characteristic  of  the  rotary,  we  propose  in  the  following 
remarks  to  call  it  the  characteristic  voltage-drop  of  the  rotary,  and 
it  will  be  refened  to  later  on.  When  the  rotary  has  taken  its  load, 
the  mduction  due  to  leakage  in  the  transformer  and  the  self-induction 
of  the  transmission  line  and  of  tlie  rotary  itself  make  it  possible  by 
clianging  the  excitation  of  the  rotary  to  react  on  the  direct-current 
voltage,  as  wiU  be  seen.  Then  a  further  distribution  of  the  load  can 
be  effected  bj'  changing  the  shunt  excitation  of  the  rotary,  but  this 
can  only  be  done  to  a  very  insufficient  extent.  Thus,  we  see  that  on 
this  plan  it  is  not  possible  to  use  the  ordinary  methods  of  a  direct- 
ciurent  station  for  pm-poses  of  regulation,  and  this  is  a  decided  dis- 
advantage when  we  contrast  it  with  the  synchronous  motor-gene- 
rator set. 

If  an  ordinary  transformer  is  used  an  alteration  in  the  excitation 
of  the  rotary  reacts  on  the  direct-current  voltage  to  a  very  smaU 
extent.  But  in  most  practical  ca.ses,  a  change  of  5  per  cent,  from  the 
mean  is  wanted.  This  is  produced  by  designing  the  transformer,  so 
that  it  has  a  greater  magnetic  leakage,  or  by  mserting  either  in  the 
primary  or  secondary  side  sonietliing  of  the  nature  of  a  choking  coil. 
If  the  phase-displaced  currents  react  on  the  self-induction  of  the 
choking-coil  or  on  the  external  self-induction  (for  this  is  the  effect  of 
magnetic  leakage  in  the  transformer),  then  there  is  a  change  in  the 
polyphase  voltage  and  therefore  also  in  the  direct-current  voltage. 
The  necessary  self-mduction  in  the  transformer  must  be  produced  by 
its  magnetic  leakage,  which  normally  is  insufficient  m  amomit.  and 


Fig.  2. — Diagram  of  Rotary  Converter  with  a  REDtJCTioN 
Traksformer  is  Par.\i.lel  with  an  Ordinary  Dy^xamo. 

which  must,  therefore,  designedly  be  increased,  or  by  the  insertion 
of  choking  coils.  The  rotary  on  the  polyphase  side  must  be  handled 
on  the  same  principles  as  hold  with  the  synchronous  motor-generator. 
In  both  cases  there  are  pliase-dis)ila(cd  currents  when  the  excitation 
is  altered  ;  these  currents  lag  wlicn  it  is  un<lcr-excited.  and  lead  when 
over-excited.  But  there  are  other  i)nints  with  regard  to  the  rotary 
to  be  considered.  We  know  that  by  a  change  m  the  excitation  of  the 
synclnonous  motor  it  is  possible  to  jirodtice  a  phase-displacement  in 
tiie  current  in  the  line.  But  with  the  rotary  any  such  reaction  must 
take  place  through  the  mterineiliary  of  the  transformer.  The  result 
is  that  the  phase-disiilaccment  in  the  secondary  of  the  transformer — 
i.e.,  in  the  rotary — differs  substniuially  from  that  in  the  primary  cir- 
cuit, which  is  the  transmission  line.  With  a  normal  excitation  of  the 
rotary — i.e.,  witlt  no  pha.se-disphncment  between  current  luul 
terminal  voltage  of  the  secondary— the  phase-displacement  on  the 
jnimary  side  is  not  also  zero,  but  a  lag  of  the  primary  em-rent  exist.-i 
to  an  extent  that  deiiends  on  the  power-factor  of  the  transformer 
when  working  on  the  secomiary  side  on  an  inductionless  load.  If 
there  is  no  phasedis|)lacement  in  the  transmission  line  on  the  pri- 
mary side,  then  an  over-excitation  of  the  rotary  would  i>roduce  a 
cons'iderable  lead  in  the  cmrent  on  the  secomlaiy  side.  Hut  this 
does  not  matter  much.  On  the  other  hand,  there  is  tlie  important 
consideration  that  a  change  in  the  excitation  of  the  rotary  rcaoj 
through  the  transformer  on  the  pha.se-displacement  ui  the  line,  if  i| 
conseciuence  of  a  necessary  lowering  of  the  voltage  on  the  direet- 
ciirrent  side  a  lag  of  current  in  the  secondary  circuit  is  caused  l>\ 
underexcitatioii  of  the  rotary.     This  method  of  regulation  causes  an 
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ever-increasing  wattless  current  in  the  line.  The  synchronous  motor 
has  the  advantage  that  it  is  possible  to  react  on  the  phase-displace- 
ment in  the  line  -n-ithout  affecting  the  direct-ciuTent  side.  With  the 
rotary  there  is  a  direct  connection  between  the  direct-current  side 
and  the  phase-displacement  in  the  line,  in  so  far  as  changes  of  voltage 
on  the  direct -current  side  are  effected  by  increased  magnetic  leakage. 
If  the  phase-displacement  in  the  line  is  to  be  changed,  then  there 
mtist  be  a  change  in  the  excitation  of  the  rotary.  But  this  causes  a 
corresponding  change  in  the  direct-current  voltage,  and  this  affec  s 
the  distribution  of  the  load  if  there  are  other  machines  in  parallel, 
imless  their  excitations  are  also  altered.  Thus  we  see  that  there  are 
fimdamental  differences  between  the  two  methods.  With  the  rotary 
a  change  in  the  phase-displacement  on  the  secondary  side  or  in  the 
line,  independently  of  the  direct-current  voltage  of  the  rotary,  is  not 
possible  without  increased  magnetic  leakage  in  the  transformer  or 
the  use  of  choking  coils  ;  and  a  change  in  the  direct-current  voltage 
produced  by  these  means  is  not  possible  without  affecting  the  phase- 
displacement  in  the  line. 

The  adjustment  of  the  voltage  on  the  direct-current  side  is  now 
produced  by  a  potential  regulator,  which  produces  no  marked  effect 
on  the  phase-displacement  in  the  line,  and  which  is  inserted  between 
the  reduction  transformer  and  the  rotary,  as  showil  in  Fig.  3.  By 
adjusting  the  potential  regulator  by  means  of  a  hand-wheel,  the 
direct-current  voltage  can  be  regulated  with  a  constant  phase- 
displacement.  By  its  use  it  is  possible  to  regulate  the  phase-dis- 
placement in  the  line  by  altering  the  excitation  of  the  rotary,  and  thi; 
scarcely  affects  the  voltage  on  the  direct-current  side.  Thus, 
increased  magnetic  leakage  and  choking  coils  are  done  away  with. 


Line 

Fio.  3. — Diagram  showing  Rotary  with  Transformer,  Potential 
REGn.ATOR,  Choking  Con,  and  Auxiliary  Compound  Winding  in 
Parallel  with  an  Ordinary  Direct-current  Dynamo. 

-Moreover,  it  is  possible  to  run  machines  in  parallel,  as  with  sjti- 
chronous  motor-generators,  in  the  usual  direct-current  fashion  ;  and 
this  i.s  done,  not  by  regulating  the  rotary,  but  by  the  potential  regu- 
I'ltor.  With  the  magnetic  leakage  or  choking  coil  method,  the 
Mendants  require  special  experience.  This  raises  again  the  question 
^  to  whether  rotaries  with  potential  regulators  are  as  good  as  motor- 
generators. 

We  have  already  seen  that  the  characteristic  voltage-drop  of  the 

rotarj-   is  very   small.     When   rim   in   parallel   with   the   ordinary 

dynamos  of  the  old-fashioned  kind,  or  with  batteries,  the  rotaries 

will  tend  to  lake  up  all  the  sho.;ks,  owing  to  the  fact  that  they  have  a 

smaller  voltage  drop  than   the   machines  with  which  they  are  in 

parallel.     If  these  shocks  occur  seldom,  it  may  be  possible  to  deal 

wuh  them  by  adjusting  the  other  machines  by  hand.     But  if  they 

■ni-  frc(|uent  and  sudden,   the  rotary  becomes  from  time  to  tihie 

"iiddeidy  overloaded.     'J'lie  solution  would  appear  to  be  to  increase 

'he  characteristic  drop  of  llie  rotary.     This  Is  done  in  practice , by 

I'  ivuiK  ii  couiiter-comi)oun<l  winding  on  the  main  pole  of  the  rotary, 

iid   l,y  Ijuilding  choking  coils  in  the  .secondan-  of  the  reduction 

I'lnsformer,  as  shown  in  Kig.  3.      Thus  the  conditions  are  so  chosen 

that  at  half-loiul  the  power-factor  is  unity  ;  at  higher  loads,  there  ih  a 

lag  with  a  power-factor  of  about  O-O.i,  anrl  at  lower  lo.ids  there  is  a 

"•ad.     Thus  all  the  disa<lvantagcs  of   the  rotary,  which  have  I)een 

■"•viously    mentioned,    reappear.     Moreover,   all    these    alditional 

'  cessories  detract  from  the  rotary,  whose  main    initial   lulvantage 

"•med  to  be  a  higher  efficiency.     Further,  there  is  the  cost  of  these 

"'■essories  to  be  taken  into  account;    the  total  cost  is  certainly 


higher  than  for  the  synchronous  motor-generator.  All  this  appa- 
ratus requires  attention,  cleaning,  repair  ;  and  it  is,  therefore,  by  no 
means  clear  that  the  greater  simplicitj'  of  the  motor-generator  system 
is  not  to  be  preferred.  The  rotary  may  be  capable  of  taking  a 
greater  overload  ;  it  may  also  be  possible  to  start  it  without  s_\-n- 
chronLsation,  and  to  nm  it  at  the  start  in  a  synchronous  fashion,  Thia 
latter  method  of  starting  requu'es  not  less  care  and  experience  than 
the  s^^lchronous  method,  and  there  are  also  cases  where  it  is  inadmis- 
sible. Thus  it  will  be  seen  that  the  rotary  labours  mider  very 
special  difficulties,  not  altogether  counteracted  bj'  what  appear  at 
first  sight  to  be  its  strong  points. 

.  We  have  hitherto  supposed  that  there  are  no  fluctuations  in  the 
line  ;  but  these  things  hajjpen,  and  ought  to  be  considered.  If  the 
rotary  is  working  under  certain  conditions,  what  happens  if  the  line 
voltage  changes  ?  For  we  know  that  the  line  voltage  bears  a  direct 
ratio  to  that  on  the  du-ect-current  side.  Thus  a  change  in  the  voltage 
of  the  line  alters  the  voltage  on  the  dnect-current  side  and  thereby 
the  distribution  of  the  load  between  the  different  machines  in  parallel. 
Thus  the  rotary  may  be  either  overloaded  or  it  may  lose  its  load,  and 
the  rimning  in  parallel  with  other  machines  becomes  very  difficult. 
Any  regidation  by  hand  might  be  too  late,  especially  if  the  variations 
were  sudden  and  marked.  Here  we  must  have  recourse  to  the  quick- 
regulator,  which  alters  automatically  the  excitation  of  the  rotary. 
But  for  the  sjTichronous  motor-generator  set,  even  with  marked 
variations  in  the  line,  there  is  no  need  for  any  accessory.  For  under 
given  conditions  of  load,  a  change  in  the  line  voltage  causes  a  change 
in  the  relative  displacement  between  the  rotor  and  stator  of  the  si,ni- 
chronous  machine  ;  this  causes  a  change  in  the  current  taken  by  the 
motor.  But  the  speed  of  the  machine  remams  imchanged.  and  thus 
also  the  voltage  on  the  direct-current  side'and  the  distribution  of  the 
load. 

In  conclusion,  it  may  be  said  that  the  whole  question  demands  a 
very  careful  consideration  of  all  the  conditions  that  are  likely  to 
arise.  Before  placmg  an  order  the  purchaser  ought  to  be  clear  m 
his  mind  as  to  whether  a  rotary  is  likely  to  be  able  to  meet  all  the 
requirements  of  the  case  which  he  has  in  mind.  Li  particular  he 
ought  to  be  on  his  guard  agamst  the  idea  that  later  on  he  may  be  able 
to  add  choking  coils  or  auxiliary  compomid-windings  without 
mentionmg  this  notion  to  the  makers.  For,  in  such  a  case,  he  would 
be  working  with  phase-displaced  currents,  which  might  mean  a  con- 
siderable overloading  of  the  conductors  of  the  rotary,  and  for  which 
it  was  not  designed. 
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1913  Specu 

27,060  Krause.    Method  of  separating  suspended  particles  from  gases  by  means  of  high- 
tension  electricity.    (25/11/12.) 

27,157  LuDECKE  &  Brimsdown  Lamp  Works.    Supports  for  electric  incandescent  lamp 

filaments  and  the  material  for  same. 
27,426  Moore-Light  Akt.-Ces.     Electric  vacuum  light  apparatus.    (28/11/12.    Addi- 
tion to  1.218/13.) 
27.473  Schoeller  &  Co.    Amperemeter    and    voltmeter    for  vehicles  and  the  like. 

(10/2/13.) 
27.515  Baron.    (Aldendorff.)    Control  of   electromechanical  switches   for    telephone 

exchanges. 
27,590  Romanes.    Cramp  belts  adaptable  to  electrode  contact  cramps  and  holders  and 

for  other  purposes.  ' 
28,291  Baron.    (Aldendorff.)    Electromechanical  switching  systems  for  interconnecting 

telephone  lines. 
28,362  Aldendorff.    Switching  systems  and  apparatus  for  interconnecting  telephone 

lines. 
28.502  Aldendorff.    Switching  apparatus'for  interconnecting  telephone  lines  by  electro- 

mechanically  controlled  switches. 
28.833  Baron.    (AldendorffJ    Method  of  interconnecting  lines  by jlectromechanically 

controlled  switches. 
29,946  Von  Arco  &  Meissner.    Transmitting  arrangements  for  high-frequency  wireless 
telegraphy  and  telephony. 
A  transmitting  station  for  wireless  telegraphy  and  telephony  in  which  the  high- 
frequency  currents  are  generated  by  a  machine  plant,  and  in  which  an  arrangement 
or  system  is  employed  for  raising  the  frequency  of  an  alternating  current  in  which 
it  is  possible  to  attain  by  static  transformers  with  auxiliary  magnetisation  any 
desired  multiplication  of  the  frequency  ;  or  by  arrangement  of  several  such  trans- 
formers in  series  it  is  possible  to  multiply  the  frequency  several  times,  ^ 

1914  Specifications, 

284  Marks.  (Siemens  &  Halske  Akt.-Ges.)  Anode  of  hard  lead  for  electrolytlcal 
,  purposes. 

299  Siemens-Schuckertwerke  Ces.  Devices  for  braking  alternating-current 
commutator  motors.    (4/1/13.) 

450  Baron.  (Heimann.)  Semi-automatic  or  automatic  graded  service  telephone 
systems.    (Addition  to  11.88813.) 

452  CiRARDELLi.  Transmitter  for  distant  Controlling  apparatus  foT  ordnancc.  (Con- 
vention date  not  granted.) 

459  Siemens  &  Halske  Akt.-Ces.  Number  Impulse  instrument  for  automatic  or 
semi-automatic  telephone  systems.    (17/4/13.) 

742  Fried.  Krupf  Akt.-Ces.  Electrode  furnaces  which  have  an  arrangement  for 
automatically  mixing  up  the  charge.    (17/1/13,) 

900  Cacha.    Self-locking  electric  lamp-holder, 

963  Von  Kando.     Electrically-driven  vehicles. 
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3,318  Johnston  &  Green.    Trolley  heads  for  electric  tramcars,  locomotives,  rope 

railways  and  the  like. 
9,289  Dirks.    Controlling  switches  for  electrically-actuated  lifts.    (14/4/13.) 
13,933  Waters  &  Callender's  Cable  &  Construction  Co.     Electric  cables  and  cable 

systems  and  joints  for  use  therein.     (Cognate  application,  J4,946/14.) 
14,294  West.    Electric  controllers. 

16,093  Scott.    Armature  windings  of  electric  motors  or  dynamos. 
16,111  Conway.     Gloves  for  preventing  electric  shocks. 
16,149  Smith  &  Lc^ch.     Holders  for  electric  incandescent  lamps. 
16.315  Burt.     Electrical  device  for  controUing  race-starting  barriers. 
16,342  M.AKKS.     (IntemstionalOuadruplex(^.)    Telegraphy. 

Applicable  to  cir'erent  systems  of  telegraphic  communication,  from  simplex  up  to 

quadruplex,  and  to  land  lines  as  well  as  lines  with  great  capacity.    Consists  in  methods 

of  recording  vibrations  to  denote  that  no  message  has  arrived  over  a  line,  and  in  also 

recording  straight  lines  to  denote  that  messages  have  arrived. 

16,411  Relay  Automatic  Telephone  Go.  (formerly  known  as  Betulander  Automatic 

Telephone  Co.),  Bryant  &  Ward.    Automatic  telephone  systems. 
16.471  Eastern  Telegraph  Ck>.  &  Davies.    Electric  relays.    (Cognate   application, 

17,452/14.) 
16,583  Osterreichische  Siemens-Schuckertwerke  &  Regal-Patente  Ges.     Appa- 
ratus for  electrically  transmitting  patterns  and  pictures  in  textile  machines. 
(12/7/13.) 
16.595  Banneyer.     Electric  alarms. 

16,712  Hughes  &  Cooper.  Telephone  systems,  more  particularly  for  oolice  and  fire 
alarms. 

16.737  Wilson.     Igniting  and  lighting  generators.    (17/4/14.) 
16,869  B,T.-H.  Co.     (G.E.  Co.,  U.S.)     Electric  meters. 

An  induction  motor  meter  in  which  the  two  cores  of  magnetic  laminations  carrying 
the  potential  and  series  windings  are  clamped  between  common  frames  of  magnetic 
material. 
16,979  Siemens  B.ros.  Dynamo  Works  (Ltd.)  &  Kie.ter.    Cooling  arrangements  for 

dynam.o-eiectric  machinery, 
16,986  Parsons,    (pooling  of  dynamo-electric  machinery. 

17,037  EcKMANN.    System  for  the  operation  of  electric  winding  motors  and  the  like. 
17,089  Siemens  &  Halske  Akt.-Ges.    Process  and  apparatus  for  the  electrolysis  of 

halogen  alkalies.    (26/7/13.    Addition  to  18,102/13.) 
17,133  Harris.     Electro-deposition  of  metal  upon  metal  by  means  of  high-current  den- 
sity, specially  applicable  for  coating  printing  rollers,  hydraulic  rams,  and  other 
like  purposes. 
17,292  Langner.     Engine-startingdevices.    (21/7/13.) 
18,314  John  Davis  &  Son  (Derby)  (Ltd.)  &  .M./^cDonald.    Signalling  apparatus  such  as 

is  employed  in  collieries  and  the  like. 
17,331  Heyland.    Apparatus  for  generating  high-frequency  electric  currents.  (18/8/13.) 
The  active  stator  and  rotor  surfaces  are  differently  subdivided  in  the  direction  of 
their  movement  and  the  iron  surface  of  the  armature  forms  segments  which  bridge 
the  gaps  bet-^een  the  pole  tips  successively  under  different  phases. 
17,446  Conner  &  Robinson.    Telephone  systems. 
17,611  Bendixen.    Electric  fire  and  temperature  alarms. 
18,281  JuHLlN.     Ventilation  of  dynamo-electric  machines. 
18,607  ZiEBAU.    Attachments  for  telephones  and  the  like. 

18,661  Sterling  Telephone  &  Electric  (3o.,  Bell  &  Dungey.  Electric  signalling 
systems,  particularly  for  use  in  mines.     (Patent  of  addition,  13,062/14.) 

18.738  Mellersh-J.^ckson.    (Commonwealth  Electric  Tool  Co.)    Electrically-actuated 

tools.  ' 

18,882  British  Thomson-Houston  Ck5.    (General  Electric  Co.)    System  of  electric 
distribution. 
A  system  containing  a  vapour  apparatus,  such  as  a  mercury  vapour  rectifier,  the 
object  being  to  decrease  the  liability  of  discharges  of  undesired  polarity,  particularly 
after  an  idle  period  when  the  tendency  of  an  anode  temporarily  to  become  a  cathode 
is  increased  by  the  condensation  of  mercury  on  or  around  the  anode  or  anodes. 
19,441  Douglas  &  Hodgson.     Electric  staff  exchangers.    (28/10/13.) 
19,587  British  Thomson-Houston  Co.    (General  Electric  Co.)     Electric  circuit  inter- 
rupting means. 
An  electric  circuit  interrupting  device  having  a  separate  arc  chute  for  each  ter- 
minal in  which  the  terminals  are  enclosed  by  laterally  and  transversely  arranged 
refractory  insulating  walls,  so  that  only  a  circuitous  creepage  path  exists  between  the 
terminals. 
20.286  Ball.    Electric  heating  unit. 

21.046  John  Davis  &  Son  (Derby)  (Ltd.)  &  Davis.    Magnetic  lock  for  miners' lamps. 
21,727  Plancq.     Electrolytic  apparatus. 

21,793  Siemens  Bros.  &  Co.  (Siemens  &  Halske  Akt.-Ges.)  Automaticselectingdevices 
for  telephone  systems.  (Addition  to  and  divided  application  on  29,883 
dated  16/7/14.) 

22.047  Reilly.     Electric  advertising  devices  and  signs. 

22,914  Lamme.  Operation  of  polyphase  electric  motors  in  connection  with  single-phase 
alternating  currents.  (26/12/13,) 
Energy  from  a  single-phase  alternating-current  transformer  is  converted  into 
polyphase  energy  for  the  operation  of  induction  motors  by  means  of  a  phase  con- 
verter, one  phase  winding  of  which  is  connected  across  one  winding  of  the  single-phase 
transformer,  which  latter  also  supplies  correcting  voltage  components  which  are 
so  superimposed  on  the  voltages  of  the  phase  converter  as  to  compensate  for  voltage 
drop  caused  by  the  load. 

1915  Specifications. 
131  Liversidce  &  Pennsylvania  Appliance  Co.     Electric  fusible  cut-outs. 
Grinsted.    Circuit  arrangements  for  telephone  systems. 
Reason.     Electric  switch  and  fuse  service  boxes. 

Grinsted.    Means  for  obtaining  periodically  interrupted  currents  of  electricity. 
Strothert  &.  Pitt  &  Franklin.    Controlling  and  indicating  electric  motors  from 

a  distance  and  the  application  thereof  to  weighing  machines. 
Conrad.    Starting    means    for    vapour   electric   devices.    (30/1/14.    Addition 

to  37/12.) 
Siemens  &  Halske  Akt.-Ges.    Manufactureof  electrodes  for  electrolytic  purposes 
_(21/2/14.     Addition  to  605/09.) 

bekt  Bosch  (Firm  of).    Electric,  light  systenu,  more  particularly  adapted 
(8/6/14.) 

Alternating-current  voltmeters. 
fi.     Lin  terns  for  electric  lamps.    (15/6/14). 

r^ordynamos.    (Divided  application  on  16,093/14.  July6.) 
r  electric  motors  or  dyanmos.    (Divided  application  on 
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T.    Dynamo-electric  machines,  particularly  applicable  for 
1,:  ; :.    ,,;cm.    (14/7/13.    Divided  application  on  13,022/14.  May27.) 
Automatic  switching  apparatus  for  electrically  illuminated  designs  and 
(30/4/14.    Addition  to  823/15.) 


APPLICATIONS  FOB  PATENTS 
Nan.— The  undermenlioned  Applications  (exepi  Ihost  marked  t)  are  ml  open  lo 
puNIc  Inspection  until  alter  acceptance  ol  Complete  Specifications.     Those  marked  ♦  are 
open  to  Inspection  12  months  alter  the  dale  attached  to  them,  it  they  have  not  been  published 
previously  in  the  ordinary  courst.    Names  within  parentheses  are  those  ol  communicators 
ol  Inuenlions.  When  complete  Specification  accompanies  application  an  asterisk  is  affixed. 
};m  14,   1915. 
'  ■'•-  alarm, 
'ches  and  connecting  plugs. 
Electric  apparatus  for  driving  clocks  and  similar 
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June  15,  1915. 
WiRTz.    Electro-deposition  of  metals. 

B.T.-H.  Co.    (G.E.  (^.,  U.S.)    Electrical  incandescent  lamps. 
Wahl.    Cell,  battery,  or  refill  for  use  in  connection  with  portable  electric  lamps, 

and  for  other  purposes.    (Addition  to  7,213/15.) 
Bardeloni.    Telephon  ic  transmission  without  return  wire.* 
Berry.    Electric  heating  and  resistance  devices. 

June  16.  1915. 
Xenaky  &  GiLMAN.    Electric  meter.  • 
Railing.  Garrard  &  Greenhalgh.    Electrical  resistances. 
Kirkby.  ■  Micro-telephones  for  portable  instruments. 
Relay  Automatic  Telephose  Co.  &  Aitken.    Automatic  and  semi-automati 

telepiione  systems. 
Beattie.    Protecting  telephone,  telegraph  and   the  like  instruments  against 

lightning  or  excessive  electric  potentials. 
Tedeschi  &  ROSSL     Electrical  relays.' 
Isherwood.    Anodes  for  the  electrolysis  of  solutions  of  metallic  salts.* 

June  17.  1915. 
Bourgeois.    Production  of  an  electric  discharge  of  high  frequency  by  means  of 

sparks.* 
&  8,927  Marconi's  Wireless  Telegraph  Co.  &  Wright.    Wireless  telegraph 


9,003 
9.012 
9,015 

9.021 
9.023 
9.052 

9,054 
9,085 
9,097 


9.120 
9.135 
9,141 

9.148 
9.157 
9.158 


9,272 
9.279 
9,282 
9,283 


9,330 
9.336 
9,345 


Marconi's  Wireless  Telegr.\ph  Co.  &  Wright.    Wireless  telegraphy. 
Schiessler.    Ck>upling-devices  suitable  for  relay  purposes.    (Divided  Application 

on  20,238, 14.     16/4/14,  Austria.!* 
Duke.    Metallic  lead-in  wires  for  electric  lamps,  scientific  apparatus,  and  the  like. 
Sharman.    Apparatus  for  detecting  the  presence  of  electric  conductors. 

June  18.  1915. 
Electric  &  Ordnance  Accessories  Co.  &  Etchells.    Guards  for  fans. 
Brunton.     Insulating  covering  for  telegraph  and  like  wires. 
Patterson.    Miners'  electric  safety-lamps. 

Electrical  Power  Storage  Co.  &  Schofield.    Secondary  battery  plates. 
Landjs  &  Gyr  Akt.-Ges.    Motor-actuated  electric  switches.  (14/7/14,  Ormany.)* 

June  19,  1915. 
Jones.    Electro-magnetic  apparatus. 

Walsall  Electrical  Co.  &  Delebecque.    Ammeters  and  voltmeters. 
Renwick.    Localising  bodies  by  the  aid  of  X-rays. 

June  21,  1915. 
Pedersen.    Magnetos. 
Welch.     Electric  kettles,  urns,  and  the  like. 

Marks.    (Sidney  le  Ffevre  Varvel,  Australia.)    Electric  hot-water  storage  in- 
stallations. 
B.T.-H.  Co.    (G.E.  Co.,  U.S.)    Regulating-mechanism  for  controlling  the  flow  of 

fluids. 
DuCKHAM.     Oil-cooled  electric  transformers. 
9,112  Varley.  Systems  for  croducing  electrical  discharges  from   a  source  of 

energy.     (21/3/14,  7/1/14,  U.S.)* 
International  Electric    Co.    &  Robert    Gustav    Le    Noir.     Telephone 

transmitters.* 

June  22,  1915. 
Murdoch.    Electric  meters. 
Cherne.    Dental  reflectors  or  lamps. 
Billing.    Apparatus  utilising  electro-magnets  or  permanent  magnets,  for  the 

protection  of  ships,  harbours,  and  the  like  from  torpedoes  or  mines. 
McCartney.    Mine  signalling-apparatus. 

Lewis.     Electrodes  for  arc  lamps.  ^ 

Jackson  Electric  Stove  Co.,  (Jriesbach,  Holmes,  Smith  &  Williams.     Electric 

cooking.* 

June  23,  1915, 
Underwood   &   Underwood.    Portable   telegraph   and   telephone   apparatus 

applicable  for  signalling  apparatus. 
Sykes  Interlocking  Signal  Co.  &  Sykes.    Electric  relay.* 
Crowe.    Telegraphy. 

June  24.  1915. 
Hay.    Rotary  duplex  visual  and  audible  signalling  arrangement. 
B.T.-H.  Co.    (G.E.  Co.,  U.S.)    Targets  for  X-ray  tubes  and  the  like. 
Langdon-Davies  &  SoAMES.    Means  for  driving  dynamo-electric  machines. 
Relay  Automatic  Telephone  Co.    (Ckitthilf  Ansgarius  Betulander,  Sweden. )• 

Automatic  or  s  emi-automatic  telephone  systems.* 

June  25,  1915. 
Schuer.    Lampshade  and  globe  holders  for  gas  and  electric  lighting. 
Wood.    Devices  for  establishing  electric  connection  between  conductors.* 
Relay  Automatic  Telephone  Co.  &  Byorave.    Automatic  and  semi-automatic 

telephone  systems. 
B.T.-H.  Co.    (G.E.  Co..  U.S.)    X-ray  devices. 


NEW  BOOKS  AND  NEW  EDITIONS. 

[Copies  of  the  new  books  mentioned  below  can  be  obtained  post  Uer  from  The  Elec- 
trician Oflices  on  payment  of  the  prices  indicated  in  parentheses.  Where  an  asterisk  is 
added  to  the  number  20  days  will  elapse  betore  books  are  supplied.  It  is  only  necessary 
to  specify  the  number  when  sending  remittance.] 

555.  "  Alternating  Current  Work."  An  introductory  book.  By  W.  I'- 
Maycock.     lis.  net  (6s.  3d.) 

556.  "  Wireless  'Time  Signals,  Radiotelegraphic  Time  and  Weather 
Signals  transmitted  from  the  Eiffel  Tower,  and  their  Recpption."  38.  Od. 
net  (.3s.  9d.) 

557.  "  Text  Book  of  Practical  Mathematics  for  Advanced  Technical 
Students."     By  H.  L.  Mann.     7s.  (id.  net  (7s.  9d.) 

558.  "  Handbook  for  Wireless  Tekjiiajih  tlperators  Licensed  by  11. M. 
Postmaster-General."     Hevi.sed  edition  Ud.  (4d.) 

559.  "Theory  of  Permntable  I'unelions."  13y  V.  Volterra.  4-.  M. 
net  (4s.  9d.) 

660.  "  The  Motrjr  Manual."     ISthcditiort.     Is.  (Id.  net  (Is.  9d.) 

561.  "  The  Aviation  Pocket  Book."     By  R.  B.  Matthews.     3s.  6d.  lu  i 

(3s.  lOd.) 

,'>62.  "  Spanish-English  and  English-Spanish  Commercial  Distionary.' 

By  C.  R.Macdonald.     7s.  «d.  ml  (7.s.  fld.) 

563.  "  Ship  Eorm.  Resistance  and  Screw  Propulsiiui."  By  (!.  S.  BaUir. 
12s.  6d.  net. 

564.  "  X-Rays  and  Crystal  Structure."  By  W.  H.  Bragg.  Is.  (id. 
netds.  9d.) 

565.  '■  Steam  Tables."     By  II.  L.  Calleiidar.     3s.  net  (3s.  3d.). 

566.  "  Revision  Papers  in  .Algebra."  With  and  Without  Answers. 
By  W.  f!.  Borehardt.     2s.  (is.  3d.)  and  Is.  6d.  (Is.  Od.), 

.167.  "  ExiHTiinental  llariiu'iiie  .Motion  :  A  Labi>ratory  Manual."  By 
G.  1".  V.  Searle.     -Is.  6d.  net  (Is.  9d.). 
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THE  ELECTRIC  HOUSE  IN  BEING. 

Slowly  but  surely  electricity  coiisuiuer.s  iii  this  country, 
ill  Canada,  in  the  United  States  and  in  certain  of  our 
Colonies  are  being  pro%'ided  with  a  tariff  for  electricity  supply 
which  admits  of  the  use  of  the  ser\ace  for  practically  all 
domestic  purposes.  The  ultimate  object  of  these  facilities 
is  the  establishment,  in  every  district  in  which  electrical 
energy  is  available,  of  electric  homes  which  will  ameliorate 
the  lot  of  those  who  mhabit  them.  Th'e  problem  is  not 
wholly  one  of  cheap  electrical  energy,  it  is  also  concerned 
with  the  design,  construction,  reliability  and  availability 
of  the  apparatus  for  converting  the  cheap  energy  into  hght, 
heat  and  power.  On  the  score  of  design  and  construction 
a  great  deal  of  gocd  work  has  been  done,  and  is  being  done. 
From  the  pouit  of  view  of  reliability  it  can  also  be  fairly 
said  that  excellent  progress  has  been  made.  As  to  avail- 
ability, this  matter  has  already  cumpromLsed  two  important 
sections  of  the  mdustry,  the  station  engineers  and  the  con- 
tractors, and  there  is  still  much  stony  groiuid  to  be  covered. 
The  difficulties  hi  this  respect  are  being  partly  removed  by 
manufacturers,  who  are  producing  m  quantities  on  standard 
lines  and  at  prices  which  enable  a  certain  section  of  the 
public  to  buy  outright.  So  far  as  actual  practical  results 
are  concerned,  the  record,  although  it  includes  many 
failures  and  disappointments,  is,  on  the  average,  one  which 
-hould  encourage  those  engaged  in  the  industry  to  persevere. 

The  enthusiasts  in  domestic  electrical  development  have 
always  contended  that  electricity  engmeers  and  electrical 
contractors  should  live  in  model  electric  homes.  These 
would  be  hi  the  nature  of  permanent  and  practical  exhibits 
of  the  uses  of  electrical  energy  under  ever}'-day  conditions. 
It  is  a  regrettable  fact  that  only  a  very  small  percentage  of 


station  engineers  and  contractors  show  any  enthusiasm  in 
this  regard,  and  they  are,  therefore,  unable  to  point  the  way 
hi  their  particular  districts,  and  thereby  to  give  real  en- 
couragement to  their  consumers.  On  another  page  we  cite 
the  experience  of  a  Glasgow  builder  who  has  been  sufficiently 
enterprishig,  not  to  say  Utopian,  to  erect  a  number  of 
electric  houses  hi  the  suburbs  of  Glasgow.  Mr.  G.  Hamil- 
ton, the  builder  in  question,  records  a  considerable  amount 
of  opposition  from  local  electrical  contractors  to  his  all- 
electric  homes,  an  opposition  which  must  have  been  ex- 
tremely discouraging,  seeing  the  source  from  which  it  came. 
He  has,  how^ever,  satisfactorily  overborne  his  would-be 
detractors,  and  after  a  period  of  over  12  months  hi  one  of 
his  electric  houses  he  has  nothmg  but  praise  for  the  relia- 
bility and  convenience  of  the  service,  and  pleasure  at 
the  small  cost  which  it  has  entailed.  Mr.  Haaiilton  speaks 
highl}^  of  the  encouragement  which  Mr.  W.  W.  Lackie,  the 
city  electrical  enguieer  at  Glasgow,  gave  him  at  the  outset, 
and  he  attributes  much  of  his  successs  to  the  amount  of 
zeal  and  practical  assistance  imgrudguigly  given  him  by 
Mr.  Lackie.  While  we  can  understand  that  such  an  experi« 
ment  of  electri'c  homes  on  a  wholesale  scale  might  give  rise 
to  local  misgiving,  at  the  same  time  some  kind  of  start  has 
to  be  made,  and  every  credit  must  be  given  to  those  who 
have  the  courage  to  take  the  mitial  steps  and  hicur  the  risks 
which  pioneers  hivariably  experience. 

There  is  now  far  less  reason  for  electrical  engineers  and 
contractors  to  refrain  from  niakmg  their  homes  as  electrical 
as  possible  than  there  was  a  few  years  ago,  when  apparatus 
was  unreliable,  expensive  to  mstal,  and  also  costly  to  operate 
and  mauitam.  Example  is  far  and  away  better  than  precept 
in  such  matters,  and  with  Glasgow  leaduig  the  w-ay  the  rest 
of  the  coiuitrv  should  also  follow. 


Electric   Lighting    for   Railway    Construction   Work.— 

Electric  light  played  an  iinpoitiuit  ]wivt  in  the  construction  of 
the  Prieska-Upinirton  Railway,  South  Afi-ica  ;  the  track  of  11:2 
miles  was  laid  in  record  time,  the  average  rate  being  equal  to 
2-2.5  miles  per  day.  According  to  the  "  Engineer,"  the  maxi- 
mum mileage  completed  in  any  one  day  was  3-25  miles.  When 
once  the  work  was  properly  .set  going  it  was  can-ied  on  day  and 
night,  an  up-to-date  electric  light  j^enerating  plant  enabling 
operations  to  be  continued  after  .sunset.  This  ])lant,  which  was 
headed  by  two  powerful  searchlights,  travelled  along  the  line 
as  the  rails  were  laid,  driven  by  a  locomotive,  and  carrying 
everything  necessary  foi  the  generating  o£  electricity.  It  is 
said  that  the  speedy  construction  of  the  line  was  considered 
necessary  in  order  to  facilitate  the  movement  ot  tioops  towards 
the  German  south-west  border. 
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IMPORTS  AND  EXPORTS  OF  ELECTRICAL 
MANUFACTURES. 

For  the  week  Aug.  3,  1915,  to  Aug.  7,  1915. 


In  view  of  the  increased  interest  which  is  being  taken  in  the  subject  of 
the  importation  into  and  the  exportation  of  Electrical  Manufactures 
from  the  United  Kingdom,  we  resume  our  weekly  lists.  ,See  aho  note 
at  foot  of  Exports.) 

IMPORTS. 

FOLKESTOMS. — France:  Elec.  carbons,  6  pkgs. :  unenumerated.  9  pkgs. 

Hull- — U.S.A. .    Elec.  cable,  8  coils. 

Liverpool. — Spain.-  Elec.  carbons,  97  pkgs.  U.S.A.:  Insulating  tape,  28  pkgs.; 
unenumerated,  107  pkgs.    Canada:  Insulating  tape,  28  pkgs. 

London.— £/.5 /I.  .■  Elec.  machinery,  £2,794;  elec.  carbon  candles,  £270 ;  telephone 
materials,  £601  ;  lamp  parts,  £109  ;  elec.  wire  and  cable.  £37  ;  unenumerated,  £722.  Swit- 
zerland: Unenumerated.  £142.  Holland:  Elec.  lamps, £777— 360  pkgs. :  elec.  machinery. 
£313.  France:  Elec.  carbon  candles,  £257 ;  lamp  parts,  £10  ;  elec.  lamps.  £415 ;  wire  and 
cable,  £50 ;  unenumeraed,  £196.  Canada:  Uneunmerated.  £84.  Denmark:  Elec.  machinery, 
£128:  unenumerated,  £467.  Norway:  Telegraph  poles.  2.065.  5yi/«ey  .•  Telegraph 
materials,  1.315  pkgs.    Italy:  Elec.  machinery.  £227;  unenumerated,  £26. 

Southampton.— F«K« .•  Unenumerated.  25  pkgs. 

EXPORTS. 

To  Australasia. — Auckland:  Unenumerated,  £202.  Melbourne:  Elec.  machinery, 
£433;  wire  and  cable,  £143 :  unenumerated,  £265.  Sydney:  Elec.  machinery.  £244; 
unenumerated,  £2,581.  Wel'.ington  :  Elec.  machinery.  £100  ;  telegraph  material,  £825; 
unenumerated,  £153.  Brisbane:  Unenumerated,  £29.  Adelaide:  Wire  and  cable,  £52 ; 
unenumerated,  £152.  Christchurch :  Unenumerated,  £232.  Pertli:  Unenumerated ,  £279. 
F»-ema«««.-  Wire  and  cable,  £417.  Hobart:  Unenumerated,  £98.  Launceston:  Unenu- 
merated, £17.    New  Plymouth:  Unenumerated,  £83. 

Africa. — Durban :  Wire  and  cable,  £410  ;  elec.  machinery.  £524  ;  unenumerated, 
£1,424.  Port  Elizabeth:  Unenumerated,  £116.  Cape  Town:  Wire  and  cable,  £12  ;  un- 
enumerated. £295.  East  London:  Unenumerated,  £11.  Mauritius:  Unenumerated,  £22. 
Beira:  Unenumerated.  £153.     Madagascar:  Unenumerated,  £32. 

Egypt. — Alexandria:  Wire  and  cable,  £544. 

Spain. — Huelua:  Unenumerated,  £142 

South  and  Central  America.— Baf«os  Ayres:  Unenumerated,  £953.  Antigua:  Un- 
enumerated. £60.    Guayaquil:  Unenumerated,  £106. 

Japan.— /foS«.-  Unenumerated,  £22.    Nagasaki:  Elec.  machinery.  £27. 

CntNA.— Shanghai :  Unenumerated,  £148.  Honkong:  Unenumerated, £222.  Hankow; 
Unenumerated.  £43. 

India.  Ceylon,  Indo-China  and  Straits  Settlements. — Bombay:  Wire  and  cable, 
£277;  unenumerated,  £494.  Ca/ci/Ha.- Wire  and  cable.  £14;  unenumerated,  £497.  Madras: 
Unenumerated,  £59.  .S/Kjapo«.' Unenumerated,  £299.  i5a«*<;*.' Unenumerated,  £232 
Port  Sweetenham:  \Jnm\imerSiied,i.2V>.    /'eiiaws.- Unenumerated,  £26. 

Canada, — Montreal:   Elec.  machinery,  £142  :  unenumerated,  £111. 

France.— ^am  .•  Unenumerated ,  £25.  Marseilles  :  Unen  umerated ,  £217.  Crai/elines  : 
Unenumerated.  £320. 

U.S.A.— New  York:  Unenumerated.  £399. 

HotxAitD.— Amsterdam :  Wire  and  cable,  £75;  unenumerated.  £64. 

Malta.— Wire  and  cable,  £58;  unenumerated,  £32. 

FOREIGN  GOODS  (duty  paid  and  free). 

)l/<;6ow««.- Unenumerated.  £16.  New  York :  Unenumerated,  £95.  Auckland:  Un- 
enumerated. £18.  Bombay:  Unenumerated,  £650,  Buenos  Ayres:  Unenumerated, £57 
Singapore:  Unenumerated.  £116.  ' 

IN  TRANSIT. 

Bombay:  Elec.  lamps,  &o.,  £2,532.    Napier:  Elec.  lamps,  £110. 
Note. — The  large  number  of  items  in  these  oflScial  returns  under  the 
misleading  lieading  "  unenumerated  "  relate  to  what  is  described  as 
"  electrical  goods  "  and  "  electrical  materials." 


LIQUIDATIONS,  &c. 

A  meeting  of  the  creditor.-^  (if  the  lialihir  ICnfiinccrini:  &  Supply  Co. 
(Ltd.)  (in  voluntaiy  liquidation)  was  hold  yesterday  (Thursdav) 
at  Messrs.  Stron};  &  Holden's,  70.  Crac(church-.street,  London.  E.i'. 
The  Company  is  being  wound  up  voluntarily,  with  Mr.  Hugh 
Charles  Cayley,  39,  Viotoria  street,  Westminster,  S.W.,  as  liquidator. 

The  .South  American  Cable  Co..  Ltd..  is  being  wound  up  volun- 
tarily. Messrs.  F.  Chapsal.  G.  Paitel.  U.  Pietri  and  L.  Pasquet  have 
been  appointed  liquidators.  A  meeting  of  creditors  will  be  licld  at 
12  noon  to-day  (August  ]3th)  at  the  offices  of  the  com|)any,  22, 
Royal  K.vchaiige,  London.  E.C. 


1  ELECTRICITY  SUPPLY. 

r 

EXTENSIONS. 

Barking.— At  the  meeting  of  the  ( 'ouncil  last  week  tenders  (amount 
ing  to  t;i:(,.->:j«)  for  extensions  of  generating  plant  and  mains  were 
neccplcd. 

The  chairman  of  the  Electricity  and  Tramwavs  Committee  (Councillor 
OoRiJON)  said  he  wished  to  irai>ress  upon  the  Council  how  urgentlv  they 
needed  to  extend  the  plant  at  the  electricity  works,  prinmrilv  in  ordeV 
that  thi.y  mi^ht  U:  able  to  en|K'  with  tlie  increased  dcmaii.l  for  electricity 
and  lie  provided  with  a  suflieient  margin,  and  secondly  with  the  view  of 
rerliieinc  the  eoMa  of  «eneiatioii,  and  thus  avoiding  a  continuance  of  llie 
financial  loss  of  the  past.  In  view  of  the  applications  for  additional 
power  received  withm  the  lant  few  months,  (hey  would  have  dinicully 
n  meoling  Ih-ir  e.,i,„„„„.r»  .lenmnds  next  winter.  He  had  no  doubt  that 
thow  oxU-UMons  h«<l  U-en  delayed  too  long,  but  the  situation  might  he 


to  some  extent  saved  if  tliey  did  their  utmost  to  secure  t  he  sanction  of  the 
L.G.  Board  to  an  amended  loan  based  ou  the  tenders.  With  that  object 
in  view,  he  hoped  they  might  be  unanimous  in  their  purpose  to  install  the 
new  plant.  The  question  of  extensions  was  originally  considered  as  far 
back  as  1910,  and  if  they  were  necessary  then,  when  their  maximum 
demand  -nith  a  plant  capacity  of  1,010  kw.  was  only  645  kw..  how  much 
more  necessary  were  they  now,  with  the  capacity  of  the  station  reduced 
to  930  kw.  and  a  maximum  demand  last  winter  of  over  700  kw..  which, 
with  the  increased  applications  for  power  received,  would  he  increased 
to  over  1.000  kw.  during  the  coming  winter.  The  number  of  units  for 
power  sold  in  1910  was  399.913.  but  last  year  it  was  just  short  of  a  million. 
They  were  under  a  very  grave  obligation  to  their  consumers,  particularly 
large  power  consumers,  and  they  should  take  steps  to  guarantee  that  the 
supply  of  power  to  their  works  should  lie  reliable.  The  capital  expended 
on  the  works,  which  was  originally  over  £00,000,  had  been  reduced  by  the 
repa^-ment  of  loans  to  £30.954.  A  number  of  their  largest  consumers 
were  engaged  on  Government  work.  Their  present  plant  was  out  of  date. 
The  onlj-  thing  they  could  do  was  to  reduce  the  cost  of  generating  elec- 
tricity, and  he  was  sure  that  by  the  ]>ro|iosed  plant  they  would  be  able 
to  reduce  it  by  quite  40  to  50  per  cent.  If  they  could  only  reduce  it  40  \>ev 
cent,  he  could  not  see  why  the  undertaking  should  be  a  further  bm-den 
on  the  rates.  He  also  explained  that  they  had  been  unable  to  get 
additional  power  from  neighbouring  authorities. 

The  tenders  were  then  considered,  and  several  were  conditionally 
accepted,  amounting  in  all  to  £13.536.  It  was  decided  to  submit  a 
revised  estimate  to  the  L.G.  Board,  and  to  ask  for  sanction  to  borrow 
£15,500. 

Barnsley. — At  a  meeting  of  the  Corporation  on  Tuesday  it  was 
reiiorted  that  the  L.G.  Board  h."d  sanctioned  a  loan  of  .€1  5,220  for 
exteiLsions  of  the  electric  generating  plant  and  supply  mains. 

Darlington.— The  L.G.  Board  have  saiictioned  a  loan  of  £26,100 
for  extensions  of  generating  plant.  &e. 

The  Council  applied  for  a  loan  of  £34.050,  but  the  board  have  struck 
out  an  item  of  £5,000  for  extensions  of  mains.  The  Electricity  Com- 
mittee report  that  they  are  satisfied  with  the  sanction  granted,  but  it  is 
possible  that  during  the  next  two  or  three  years  something  will  have  to 
be  spent  out  of  revenue  on  extensions  of  mains,  &c. 

Ilford. — The  L'rban  Council  have  been  authorised  by  the  Board  of 
Trade  to  put  down  electric  generating  plant  at  their  refuse  destructor 
works. 

Leyton.— An  unopposed  inquiry  was  recently  held  into  the  applica- 
tion of  the  Urban  Council  for  sanction  to  borrow  £18,158  for  the 
electricity  undertaking,  £17,158  being  for  generating  plant  and  £1,000 
for  ser^nce. 

Of  the  last-mentioned  sum,  the  electrical  engineer  (Mr.  F.  H.\rm.\n 
Lewis)  said  £500  had  been  spent,  and  the  £1,000  was  required  for  the 
supply  of  small  works  in  the  district  engaged  on  Army  contracts.  If  new 
pi'ipirties  were  not  wired  by  their  liuihlers  at  the  outset  the  chances  that 
Llectricity  would  subsequently  replace  gas  were  rendered  somewhat 
remote,  and  it  was  ])atent  that  every  item  of  increased  business  for  the 
electricity  undertaking  tended  to  cheapen  the  cost  of  the  current. 

The  inspector  (Mr.  A.  W.  BRiciiTM'inE.  D.Se.)  expressed  the  opinion 
that  the  L.G.  Board  might  grant  the  t.".iiii  ,\p,ii(lrd.  although  he  doubted 
the  grant  of  the  other  £500  expeiiditinv  in  prnsiiect. 

Mr.  Lewis  said,  while  such  a  sum  wnuKl  not  bo  a  serious  item  for  the 
country,  it  would,  if  it  were  not  granteil,  prove  a  serious  matter  for  the 
undertaking.  With  regard  to  the  main  application,  the  Council  did  not 
press  for  an  early  sanction  ;  but.  while  being  in  a  position  to  carry  on 
during-  the  war,  they  wished  to  forestall  the  trouble  that  might  arise 
with  the  cessation  of  the  war,  for  while  at  the  moment  they  had  a  certain 
margin  due  to  the  decrease  of  lightini!.  with  the  termination  of  the  war 
and  the  sudden  removal  of  the  embargo  on  lighting,  they  would  have  a 
very  considerable  burden  thrown  upon  them. 

Sheflield. —  Klectric  supply  mains  are  to  be  extended  at  an  esti- 
mat,  (1  cist  of  £570. 

Wednesbury.— 'On  Jlondav  the  Light  and  Water  Committee 
ri])()rted  that  the  accounts  of  the  eleelrieitv  undertaking  for  the  year 
rndcd  Mr.ieh  31  .show  a  loss  of  £1 II). 

The  Committee  recommended  the  iiurchn.se  of  additional  plant  for  the 
KiuL's  Hill  suh-station  at  a  cost  of  £1.580.  and  also  £420  he  siicnt  in  laying 
caliks.  Til  meet  the  outlay,  the  L.(;.  Board  will  lie  asked  to  sanction 
a  loan  of  £2.000.  The  Committee  also  recommemled  the  expenditure 
of  a  further  £815  on  cables  extension  at  King's  Hill. 

GENERAL 

Belfast.— The  tronblesomi-  and  niuclidiliatnl  queslion  of  the 
reorganisation  of  the  electricity  uiulert;ikiiig  has  been  once  more 
before  the  Corporation. 

Last  week  the  Tramways  and  Electricity  Committee  reported  at 
length  on  the  proceedings  of  the  .loint  .Subcommittee  appointed  to  con- 
sIiUt  the  question  of  the  eleetrieily  departmcnl  niul  its  reorganisntion. 
The  subcommittee  stated  that  "  licing  of  iiiiinion  that  the  reorgnnisaticiu 
of  the  electricity  department  can  only  be  eHeeled  liy  the  chief  engineer 
of  the  umh'itaking.  and  as  the  present  holiler  of  thai  ofliee,  on  the  com- 
mittee's instructions,  submitted  a  scheme,  which  was  not  adopted  by 
them,  the  sub-committee  have  reluctantly  come  to  the  conclusion  that 
he  should  Ix-  given  an  opportunity  of  resigning,  and  that  the  Council 
should  proceed  to  select  a  successor." 
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The  minutes  of  tlie  Jdiiit  »Sub-committec  were  rejected  by  the  Tram- 
ways and  Electricity  Committee,  and  the  matter  caused  considerable  dis- 
cussion at  the  meeting  of  the  Corporation  last  week.  Ultimately  the 
following  resolution  by  Aid.  D.  King  Kerr  was  passed  by  25  votes  to  19  : 
"That  all  minutes  relatLng  to  the  reorganisation  of  the  electricity  under- 
taking  be  deleted,  and  that  it  be  a  direction  to  the  committee  that  the 
Chief  Electrical  Engineer  is,  subject  to  the  super\-ision  of  the  committee, 
to  have  full  control  in  the  reorganisation  and  administration  of  the  elec- 
tricity department  until  the  Council  decide  otherwise.'' 

This  seems  a  common-sense  decision.  The  City  Electrical  Engineer  is  the 
proper  person  to  draw  up  a  scheme  for  the  reorganisation  of  the  depart- 
ment under  his  charge  ;  he  must  know  more  about  it  than  the  members 
of  the  committee  controlling  the  undertaking,  and  it  is  to  be  hoped  that 
the  last  has  been  heardof  the  long  drawn-out  contest  between  two  factions 
of  a  presumably  business  committee. 

Blackburn. — 'I  he  Jior.rd  of  Trade  ha^■e  consented  to  the  use  of 
land  at  Whitebirk  for  electricity  supply  works. 

Castlewellan. — An  inquiry  by  the  L.G.  Board  was  recently  held 
into  the  application  of  the  Rural  Council  for  the  power  of  an  urban 
sanitary  authority  to  enable  them  to  carry  out  an  electric  lighting 
scheme  for, the  town. 

The  proposed  contractors  for  the  erection  of  the  electric  generating 
plant  are  the  Irish  Towns  Light  &  Power  Co.,  and  it  is  proposed  to  erect 
forty  2-5  c.p.  lamps  in  the  streets  for  the  public  lighting. 

Dartford. — The  charges  for  electric  current  are  to  be  increased,  as 
from  Sept.  30,  as  follows  :  — 

Ordinary  lighting  consumers,  an  increase  of  Id.  per  unit ;  long-hour 
consumers,  id.  per  unit :  and  power,  Jd.  per  unit.  The  rates  for  bulk 
supply  to  the  West  Kent  Electric  Light  Co.  cannot  be  raised  without 
the  company's  consent,  and  negotiations  are  proceeding  on  the  matter. 

Ilkley. — The  formal  inauguration  of  the  electricity  supply  under- 
taking of  the  Urban  Council  took  place  on  Monday  last,  when  the 
chairman  of  the  Council  (Dr.  Bates)  set  the  machinery  in  motion  and 
switched  on  electric  current  to  the  public  lamps. 

The  generating  station  is  at  Little-lane,  and  the  plant  comprises  a 
200  H.p.  Diesel  engine  and  two  100  kw.  dynamos,  with  a  storage  battery. 
The  generating  plant  is  to  be  dujjlicated  immediately,  and  orders  have 
already'  been  placed.  Four  miles  of  feeder  cables  and  about  15  miles  of 
distributing  cables  have  been  alreadj'  laid,  and  there  are  over  50  con- 
sumers.    The  total  cost  is  estimated  at  £21,000. 

Dr.  B.^TES  said  some  thought  the  scheme  should  have  been  held  up 
owing  to  the  war,  but,  unfortunately  for  the  Council,  the  undertaking  was 
commenced,  and  the  money  spent  before  the  war  broke  out.  He  thought 
the  Council  had  acted  wisely  in  completing  the  scheme  as  far  as  possible, 
and  in  a  verj*  short  time  they  might  reasonably  hope  to  sec  some  return. 
The  Ch.airih:?  of  the  Electricitj^  Committee  (Mr.  J.  W.  Di.xon)  said  he 
hoped  that  the  time  was  not  far  distant  when  electricitj'  would  be  ex- 
tensively used  for  cooking  and  other  purposes  in  the  district,  as  well  as 
lighting  and  power,  so  that  the  sheep  on  the  moor,  which  were  at  present 
Slackened  by  smoke,  would  be  known  as  the  ■■  white  sheep  of  Ilkley." 

Interest  on  Local  Loans. — The  Treasury  have  directed  that  on 
loans  granted  out  of  the  Local  Loans  Fund  there  shall  be  chargeable, 
in  lieu  of  the  rates  fixed  in  Ssptember  last,  the  following  rate.s  of 
interest :  Loans  secured  on  local  rates,  not  exceeding  30  years  at 
■l.J  and  not  exceeding  50  years  at  4J  per  cent. 

Kilburton  (Yorks). — The  Electrical  Distribution  of  Yorkshire 
pro|iose  to  a|)]ily  for  a  provisional  order  to  supi)ly  electricity  in 
Kirkburton,  Lc])ton,  Whitley  Ypper,  Flockton,  Eniley,  Skelman- 
thorpe,  Clayton  West,  Denby  and  Cumberworth.  Meetings  of  the 
local  authorities  interested  are  to  be  held  in  order  to  consider  the 
question. 

Londonderry. — A  special  meeting  of  the  Corporation  was  recently 
helil  to  consider  tenders  for  the  supply  of  coal  to  the  electricity 
department. 

Only  one  tender  wag  received,  and  that  quoted  283.  per  ton  compared 
with  last  year's  price  of  17s.  6d.  |xt  ton,  an  increa.se  of  70  per  oent. 

The  electrical  engineer  (Mr.  K.  N.  Macrory)  said  there  were  only  three 
weeks'  supply,  and  he  did  not  know  whether  he  could  purchase  in  the 
open  market  at  less  than  28s.  ])cr  ton.  The  contractor  was  required  to 
leave  1,000  tons  in  stock,  but  they  had  only  liJO  ton.s  now. 

A  committee  was  api)Ointed  to  ileal  with  the  matter,  and  the  contractor 
was  called  upon  to  fulfil  the  terms  of  his  contract. 

Lytham. — At  last  week's  Council  meeting  it  wa.s  stated  that  the 
award  of  the  arbitrator  appointed  to  settle  differences  between 
Lytham  and  St.  Anm-'s  Councils  respecting  the  supjily  of  electrical 
energy  by  .St.  Anne's  to  Lyt  ham  had  been  received,  and  it  W!is  resolved 
to  affix  the  seal  of  the  Council  to  the  agreement. 

Marsden.—  Jt  was  notilied  to  the  Urban  Counoil  last  week  that 
lluddiislickl  Corporation  jiroyjosed  to  apply  for  ft  provisional  order 
I  enable  them  to  supply  electricity  to  Mar.sden. 
The  chainnan  (Mr.  C.  FrKTd)  said  the  Council  were  not  likely  to  give 
'«ay  any  authority  they  had  in  that  matter,  and  if  they  gave  their  con- 
'  nl  they  would  he  for  all  time  unable  to  supply  their  own  district  with 
■  I'ctric  light. 

Mr.  A.  Robinson  said  the  suggestion  of  the  Corporation  was  far  worse 
than  the  offer  made  by  the  Vorkshiro  Electric  Power  Co.,  which  was 


thrown  out  by  the  Parliamentary  Committee.  It  was  most  unfair  that 
they  should  bind  their  successors  to  buy  electricity  from  Huddersfield. 

Thereupon  the  Council  decided  to  refuse  conseiit  to  the  order. 

Penistone. — The  Rurrl  Council  have  consented  to  the  jroiiosed 
ajijilication  of  the  Electrical  Distribution  of  Yorlvshire  for  a  pro- 
visional order  to  supply  electricitj'  in  the  district. 

Queensbury. — The  Rural  Council  will  hold  a  meeting  in  September 
ill  order  to  hear  the  views  of  JMr.  \V.  B.  Woodhouse,  of  the  Yorkshire 
Electric  Power  Co.,  on  a  proposal  to  obtain  a  provisional  order  for 
Shelf,  Queensbury  and  Cla\-ton. 

Rotherham. — The  Electric  Light  Committee  proposes  to  make 
sjiecial  terms  and  arrangements  with  large  consumers  of  energy  for 
ligh'^inc  purposes. 

The  Tramways  Committee,  having  considered  tenders  tor  the  supply  of 
stores,  recommend  the  Council  to  enter  into  no  contracts  this  year  for  the 
supply  of  heavy  metal  goods,  but  that  the  tramway  manager  purchase 
them,  as  well  as  cable  and  electricity  meters,  as  required. 

Wallsend. — The  Council  have  made  an  arrangement  with  Messrs. 
Stuart  &  Moore  for  the  installation  of  a  sji-stem  of  street  fire  alarms. 

Waterford.— The  L.G.  Board  have  notified  the  Corporation  that 
their  a]i|>lieation  for  sanction  to  a  loan  of  £30,000  for  an  electricity 
supi)ly  scheme  must,  having  regard  to  the  present  restrictions  on 
borrowing  by  local  authorities,  be  postponed. 

POWER  &  HEATING  NOTES. 

Electricity  in  Docks.-— In  tin-  sixth  annu;il  report  of  the  Port  of 
London  Authority  it  is  stated  that  £1  ll,8i4  was  spent  on  new  works 
during  the  past  year,  including  £51,699  on  plant  and  machinery  and 
£3,812  on  electrical  installations. 

Nelson. — The  Sewage  Comraissioiiers  have  been  authorised  to 
install  electric  motors  for  pumping  at  the  sewage  works. 

Coun.  Townsley,  chaiman  of  the  Gas  Committee,  wanted  the  matter 
referred  back  because  the  Gas  Committee  had  laid  a  J  mile  of  mains  to 
the  works  and  if  there  were  an  installation  of  electricity  those  mains 
would  have  to  be  scrapped. 

Coun.  Wainwright.  chairman  of  the  Sewage  Committee,  said  after 
extensive  inquiries  the  Committee  had  come  to  the  conclusion  that  it 
would  make  for  efficiency  if  electric  power  were  used. 

West  Bromwich. — The  Electricity  Committee  have  agreed  to 
supply  electrical  energy  for  power  and  lighting  to  Messrs.  J.  B.  &  S. 
Lees  by  means  of  overhead  cables,  provided  the  firm  enter  into  a 
five  years'  agreement. 

TRACTION  NOTES. 

Aberdeen. — On  the  recommendation  of  the  Tramways  Committee 
the  Corporation  have  decided  that  one-third  of  the  sur))lus  revenue 
of  the  tramways  imdertaking  for  the  past  year  (£3,666.  13s.  7d.) 
shall  be  applied  in  giving  £2,000  to  the  common  good  of'the  city,  ami 
£1.666.  13s.  7d.  in  defraying  cost  of  recent  street  improvements. 

Dublin.— The  directors  of  the  Didjlin  &  Blessington  Steam  Tram- 
way ( 'o.  proijose  to  adopt  petrol-electric  cars. 

The  first  delivery  of  oars  has  been  by  Messrs.  Hurst,  Nelson  &  Co.,  of 
Motherwell.  The  type  of  car  has  been  designed  by  Mr.  J.  P.  Tierney, 
C.E.,  and  is  stated  to  be  the  first  petrol-electric  car  to  be  tried  in  Ireland. 
The  car  is  lighted  electrically  both  inside  and  outside,  and  has  seating 
accommodation  for  75  passengers.  It  can,  if  required,  run  over  the 
Dublin  Cniteil  Tramways  system,  and  when  on  that  system  will  Ije  pro- 
pelled liy  two  electric  motors,  taking  current  from  the  trolley  wire  in  the 
usual  way. 

Euston-Watford  Electric  Railway.— Tlie  L.  &  N.W.  KaUway  Co. 
is  nuiking  an  issue  of  £1,.500,000  4i  per  cent,  invferenee  stock  for  the 
completion  of  the  Euston  and  Watford  electric  railwiiy,  and  also  for 
sundry  works  in  coimection  with  Holyhead.  The  price  of  issue  is 
96  jpcr  ei-nt.,  and  the  stock  will  be  redeemable  in  1925. 

L.C.C.  Tramways.— The  ree(>nt  ballot  of  the  men  on. the  concessions 
olfered  lo  them  under  the  award  of  the  Tramway  Conciliation  Hoard 
has  resulted  in  a  majority  of  980  in  favour  of  accepting  tlio  award, 
and  against  having  Board  of  Trade  arbitrations. 

The  figures  were  :  For  Conciliation  Board  Award,  2,006  :  against, 
1,626.  The  award  olfered  a  war  bon\is  of  3s.  a  week  to  men  earning 
40s.  a  week  or  under.  The  men  claimed  a  permanent  increase  of 
wages  of  Is.  a  day,  overtime  at  »ate  of  time-and-a-half,  an  extra  allow- 
ance of  2s.  (kl.  a  day  to  motormen  on  trailer  cars,  and  a  reduction  in  tho 
numlxT  of  hours  of"lal)Our  to  eight  daily,  Init  these  were  refused  by  tho 
Concilintjon  Hoard. 

TELEGRAPH  AND  TELEPHONE  NOTES. 

Radlo-Telegraph  Notes.  '  rh«-  Elect rical  World  "  aniioumes  that 
the  ratlicj  slaliou  at  .Vilinglon  (Va.)  is  now  working  wilh  llie  new 
high-power  station  at  Darien,  Canal  Zone,  Panama,  and  that  all 
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U.S.A.  Government  messages  between  the  capital  and  the  Canal  Zone 
will  in  future  be  transmitted  between  those  stations. 

The  Darien  staion  has  three  masts  900  ft.  apart,  each  mast  600  ft. 
high.  The  Arlington  station  has  two  masts  450  ft.  high  each  and  one 
600  ft.  high.  The  Darien  equipment  is  of  the  100  few.  continuous- 
oscillation  type  of  apparatus.  The  station  is  situated  at  the  edge  of 
Gatim  Lake,  and  the  foimdations  and  lower  part  of  the  works  were  con- 
structed before  the  water  was  let  into  the  lakes,  a  good  electrical  "gromid" 
being  thus  obtained.  Staff  quarters  for  20  men  have  been  erected  near 
the  station,  with  Lieut.  R.  S.  Crenshaw  (under  whose  super-s-ision  the 
station  wa.s  built)  in  charge.  The  Darien  office  is  working  also  -nith  the 
two  small  stations  on  the  Isthmus,  one  at  Colon  and  one  at  Balboa,  and 
when  the  high-power  station  now  being  built  at  Hawaii  is  completed 
Darien  will  work  with  that  office,  Hawaii  in  turn  commimicating  with 
the  Phillipines. 

It  is  announced,  by  the  way,  that  Governor-General  Goethals,  the 
great  engineer  who  has  supervised  the  construction  of  the  Canal,  has 
resigned. 

It  is  announced  that  on  July  7  wireless  telegraph  communication 
was  inaugurated  between  the  new  station  at  Funabashi,  near  Yoko- 
hama, and  the  Hawaiian  Islands,  a  distance  of  4,000  miles.  Messages 
by  wireless  'elegraphy  between  Japan  and  the  United  States  will  be 
regularly  accepted  in  the  near  future. 

The  Federal  Government  of  Brazil  have  the  intention  of  establish- 
ing, imder  national  control,  a  gieat  network  of  radiotelegraph 
stations  throughout  Brazil.  A  scheme  of  the  kind  was  actually 
ap])roved  in  February  last  for  establishing  71  wireless  stations, 
including  high-power  stations  at  Para  and  at  Cape  St.  Martha.  At 
present  a  financial  vote  has  only  been  made  for  some  of  the.se  stations, 
but  it  is  annoTmced  that  an  agreement  has  been  arrived  at  with  the 
Amazon  Wireless  Telegraph  &  Telephone  Co.  for  the  transfer  to  the 
Government  of  the  Company's  undertaking  in  return  for  £14(>.00(» 
as  com])ensation.  It  is  further  stated  that  the  Marconi  parent 
com])any  are  endeavouring  to  obtain  sanction  for  the  establishment 
of  two  high-power  stations  to  connect  with  Europe  and  Xorth 
America,  one  of  300  kw.  capacity  at  Belem  do  Para,  establishing 
communication  with  Xew  York  and  Buenos  Ayres.  and  with  Panama. 
Madeira.  St.  Vincent,  Dakar  and  Capetown,  via  Rio  de  Janeiro  and 
St.  Helena,  the  station  at  Rio  to  be  of  1  .iO  kw.  capacity  and  to  be 
able  to  communicate  direct  with  Belem  do  Pari  and  Buenos  Ayres. 
According  to  information  obtainable,  there  were  17  stations  in 
operation  in  Brazil  in  1913.  including  Telefunken  stations  at  Bahia, 
Rio  de  Janeiro  (Babylima),  Rio  Grande  do  Sul.  Santos  and  Cabo 
Sao  Thome,  and  four  stations  in  the  Acre  territory,  while  Marconi 
stations  established  at  Porto  Velho  and  Manaos,  belonging  to  and 
operated  by  the  Madiere  Mamon-  Railway  Co.,  are  stated  to  have 
been  working  commercially  since  1910.  At  Florianopolis  the  Poulsen 
system  has  been  used,  and  at  Olinda,  Norofiha.  tiie  Rochfort  system. 
The  Schumacher  stations  at  Pard.  Santarem  and  Manaos  are  now 
imdcr  Brazilian  Government  supervision.  It  is  further  stated  that 
a  wireless  service  is  being  conducted  between  the  Falkland  Islands 
and  Rio  Grande  do  Sul.  but  whether  communication  can  be  main- 
tained all  the  year  rowid  is  waiting  to  be  proved. 


EMPIRE  NOTES. 


Australasia. — The  "  Australian  Mining  Standard  "  says  Casrle- 
maine  (Victoria)  Council  has  accepted  provisionally  the  tender  of 
Mr.  f ;.  W.  Stewart,  to  light  the  town  electrically  for  10  years. 

The  South  Australian  Railways  Commissioner  recently  applied  to  the 
Wallaroo  and  Moonta  ^lining  and  Smelting  Co.  to  supply  electric  current 
for  lighting  the  shunting  yards  at  Wallaroo.  The  company  offered  "to 
Bii])ply.at  (id.  jwr  unit. 

Acting  on  thct  advice  of  Sir.  \'.  J.  Crowley,  the  Shire  Council  of  Korum- 
biirra  (Victoria)  has  drcided  to  borrow  £1,200  for  alterations  of  and 
additions  to  the  iiiunicipnl  electric  lighting  plant. 

yijiitncray  (V.)  Cilj-  CVumcil  has  authoriserl  its  Electric  Light  Committee 
to  apply  for  an  Order-in-Council  to  permit  of  the  extension  of  its  electric 
light  HVHtem  to  that  portion  of  Werribee  known  as  Kingaville  and  Queens- 
villc  estates. 

■'Tenders"  (Melbourne  and  Sydney)  says  the  Mackay  (Queensland) 
Gas  Co.  is  Becking  an  order  in  council  to  permit  it  to  supply  eleotricity. 
It  in  propiiHi'd  to  purchiksc  a  plant  at  a  cost  of  £5,000  and  charge  9d.  iwr 
unit  for  cliclricHl  energy. 

Mr   W.  (;.  Sixnce.  Postmaster-General,  has  intimated  that  the  depart- 

I'IhIh  I<i  H\xt\(\  £22O,W0  during  the  coming  financial  year  in 

.  the  nulonialic  telephone  service  in  Milbourne  and  Sydney. 

'"Ill-  (W.A.)  Tramwoys  and  Electric  Lighting  Hoard  has  "asked 

i  ■  1 1  n  1  onni-il  to  taki-  Ihf  necsHnry  steps  to  secure  an  amendment  of  the 

I'mmwayH  Ait  to  niithoriBe  the  ('ouncil  to  incr.nso  its  borrowing  powers 

Irr.m  ilWt.tXX)  to  £20<MXJ0  for  oUdilional  power  house  plant,  &c. 


The  Commonwealth  Government  propose  putting  in  a  complete  power 
station  plant  and  equipment  at  the  naval  dockyard.  Cockatoo  Island, 
Sydney.  About  180  machine  tools  of  various  types  are  also  to  be 
installed. 

The  Works  Committee  of  Sydney  (N.S.W.)  Council  propose  to  invite 
tenders  for  electric  motor  lorries  for  the  city  surveyor's  department. 

Canada. — It  is  reported  that  the  Ontario  hydro-electric  system 
has  made  considerable  progress  durina  the  present  year. 

The  Provisional  Commission  within  the  past  two  months  has  made 
contracts  with  17  additional  municijialities,  while  at  the  present  time 
votes  on  hydro-electric  by-laws  are  pending  in  14  others.  The  Com- 
mission is  now  operating  2,200  miles  of  transmission  lines  outside  of  the 
municipalities  and  their  local  distributing  systems,  and  200  miles  are 
under  construction.  Electric  current  is  supplied  to  the  towns  and 
municipalities  for  tramways  and  for  street  lighting.  It  is  supplied  to 
manufacturers  for  power  and  to  householders  for  ordinary  household 
purposes.  Farmers  are  using  electric  power  in  an  increasing  manner  for 
farm  and  household  purposes  ;  thrashing  machines  are  now  driven  by 
electric  motors  and  barns  and  stables  are  lit  electrically. 

Japanese  Trade  with  Australia.— In  a  recent  report  by  H.M.  Trade 
Commissioner  for  Australia  (Jlr.  G.  T.  Milne)  refers  to  the  activity 
of  Japanese  traders  in  the  Commonwealth,  and  states  that  efforts  are 
being  made  to  capture  the  trade  in  electrical  fittuigs  and  appliances 
(glassware,  insulators,  &c.).  formerly  to  a  large  extent  controlled  by 
Germany.  The  Yokohama  Specie  Bank  is  about  to  0{>en  a  branch  at 
Sydney,  and  Mr.  ^lilne  expresses  a  fear  that,  owing  to  the  pre- 
occupation of  many  United  Kingdom  firms  with  contracts  arising  out 
of  the  war,  much  of  the  trade  formerly  done  with  enemy  countries 
will  be  diverted  to  the  United  States,  Japan,  Sweden  and  other 
coiuitries  not  dircctlv  involved  in  the  struggle. 


MISCELLANEOUS  NOTES. 

Empire  Business  Fair. — It  is  proposed  to  organise  a  business 
exhibition  for  the  spring  of  1917,  which  will  comprise  every  British 
industry. 

It  is  stated  that  a  site  of  nearly  50  acres  has  been  chosen  at  Willesden 
Green  and  a  special  station  is  to  be  built  on  the.  Metropolitan  Railway, 
to  which  trains  will  run  from  Baker-street  in  seven  minutes.  There  will 
be  sections  for  machinery,  power,  heating  and  lighting  ;  china,  pottery 
and  glass  ;  chemist  and  drugaist,  surgical  and  photography  ;  hardware, 
&c.  The  exhibition  building  is  to  be  called  the  Palace  of  Industry,  and 
the  plans  provide  for  a  winter  garden  of  1  acre.  The  cliief  organiser 
(Mr.  Wm.  Glass)  states  that  it  is  to  be  a  British  Empire  equivalent  of  the 
famous  Leipzig  Fair,  and  it  will  ndt  be  open  to  the  public,  admission  being 
confined  to  traders  by  invitation.  The  management  (through  an 
advisory  council)  will  be  in  the  hands  of  the  trade  associations  and 
societies  of  the  country.  Fixed  charges  will  be  made  for  space,  and  any 
surplus  over  expenses  will  be  returned  to  the  exhibitors. 

Holiday  Resorts. — The  Great  Central  Railway  Company  have  just 
issued  tlic  ir  nc\v  .\.  B.C.  Guide  to  Health  and  Holiday  Resorts. 

^\'ithin  an  attractive  cover  is  included  a  description  of  the  various 
resorts,  and  interesting  information  is  given  regarding  cliuuitic  advantages, 
bathing  facilities,  sports  and  entertainments,  also  a  list  of  hotels,  boarding 
houses  and  country  lodgings,  schools,  &c.  The  book  has  been  entirely 
re-written,  is  well  illustrated,  and  anyone  contemplating  a  short  or  long 
lioliday,  either  at  the  seaside  or  in  tlie  countrj",  camiot  do  better  than 
obtain  a  copy,  which  will  be  sent  free  on  application  to  the  Great  Central 
Publicitj-  Department,  216,  Marylcbone-road,  London,  N.W. 

Inquest. — An  inquest  was  held  last  week  on  Andrew  T.  Crook,  a 
colliery  chargeman  at  Redheu<;h  CoIUerv,  Gateshead. 

Evidence  was  given  that  at  aliout  12:30  a.m.  Crook  went  to  stop  the 
electric  pump,  and  subsequently  he  was  found  lying  on  his  side  near  the 
pump  and  apparently  dead.  The  ciurent  was  switched  off,  and  after 
artificial  respiration  had  Iwen  tried  decea-sed  was  taken  home. 

Fdw.vrd  W.\TS0N',  electrician  at  the  Rodhcugli  Colliery,  said  deceased 
was  lying  on  the  ground  alongside  the  switch  to  the  main  cable.  The 
starting  switch  was  0  ft.  away  in  a  direct  line,  and  the  current  was  at 
300  volts.  6  in.  of  the  main  cable  had  the  insulating  covering  torn  off. 
The  cable  was  rubber  covered  with  tape  wound  round  diagonally  and 
cotton  braiding.  He  found  a  piece  of  the  cable  ta))e  lying  between  the 
switches,  and  on  a  further  examination  he  discovered  that  thive  of  the 
cables  were  tied  together  by  a  piece  of  rope.  He  had  examined  the 
switches  and  the  cajtiles  on  July  2fi,  aii<l  found  everything  all  right.  The 
ro]»  was  quite  unnecessary,  and  he  couUl  not  exiilain  how  it  came  to  be 
Ireside  the  cable. 

The  jury  returned  a  verdict  that  "deceased  had  been  to\md  electro-    4 
cuted.  but  there  was  no  evidence  to  show  how  he  had  come  into  eonlaot 
with  the  current."  j 

London    Electricians'  Wages.— Sir  D.    Han-el   recently  sat  as  ^ 
Hrliilrjtnr  ciM  1  lie  applic.ition  lor  an  advance  of  wages  of  I  Jd.  per  liour 
made  by  the   Kleclrical  Trades'  Union  on  behalf  of  their  ljon<loii 
members.     The  proceedings  were  private,  but  it  is  expected  that  tlie 
award  will  be  issued  shortly. 

Municipal  Employees  and  Military  Service.— At  the  meeting  of 

Halifax  CoriKiration  la^l  wci  U  Ibr  I'inaiice  Coinmitteo  recommended 
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that,  in  view  of  the  large  number  of  employees  of  the  Corporation 
^ho  had  joined  His  Majest}''s  forces,  no  officer  or  servant  of  the 
Corporation  who  joined  such  force  after  that  date  should,  notwith- 
standing the  resolution  passed  by  the  Council  in  Oct.,  1914,  have  the 
benefits  referred  to  in  such  resolution,  unless  such  officer  or  servant 
should  have  first  obtained  the  consent  to  join  of  the  chau'raan  and 
the  chief  official  of  the  Corporation  in  the  department  in  which  he  is 
engaged. 

Several  members  of  the  Council  said  the  resolution  would  discourage 
recruiting,  and  they  opposed  it. 

Al'l.  Sri:Nc  ER.  chairman  of  the  Tramways  Committee,  said  men  would 
be  released  for  military  service  wherever  possible,  but  in  some  depart- 
ments of  the  Corporation  it  was  necessary  that  work  should  be  fully 
maintained.  A  number  of  firms  in  the  town  employed  on  munition 
work  were  dependent  upon  the  Corporation  electricity  works,  and  it  was 
necessary  that  those  works  should  be  kept  fully  employed.  A  larger 
percentage  of  men  from  the  tramways  department  had  joined  the  forces 
than  from  any  other  department  of  the  Corporation.  Halifax,  with  its 
gradients,  was  a  difficult  town  to  work  with  tramways,  and  it  was 
necessary  that  the  drivers  of  the  cars  should  be  thoroughly  skilled  and 
experienced  men.  The  places  of  those  men  could  not  be  filled  at  a 
moment's  notice,  and  difficulty  would  be  experienced  if  vacancies 
occurred.     There  was  a  shortage  of  conductors,  and  women  conductors 


might  yet  have  to  be  resorted  to,  though  the  necessity  for  appointing 
them  had  not  arisen. 

After  considerable  discussion,  the  resolution  was  deleted  from  "the 
minutes. 

Patent  Development. — The  proprietors  of  patent  Xo.  20,357  of 
l'.U2.  for  '"  Improvements  in  or  relating  to  electrical  connections," 
and  the  proprietors  of  patent  No.  24,343  of  1912  for  "  Improvements 
in  or  relating  to  brushes  or  collectors  for  electrical  machines,"  desire 
to  make  arrangements  for  exploiting  the  patents  in  this  country. 
Communications  to  Messrs.  Haseltine,  Lake  &  Co.,  patent  agents,  28. 
Southampton-buildings,  Chancery-lane,  London,  W.C. 

Smoke  Nuisance. — Last  week  the  Burnley  Paper  Worlis  Co.  were 
summoned  for  having  failed  to  comply  with  an  order  to  abate  a  smoke 
nuisance. 

It  was  explained  that  part  of  the  company's  plant  was  driven  elec- 
trically, that  the  company  was  paying  £300  a  year  for  electricity,  and  but 
for  the  war  it  would  have  had  a  complete  electrical  installation,  which 
would  have  resulted  in  spending  £700  a  year  on  current ;  but  it  would 
have  obviated  the  nuisance. 

The  Chairmax  of  the  Bench  said  they  knew  the  difficulties,  and  they 
hoped  the  company  would  install  new  machinery  as  soon  as  they  could. 
They  were  merely  ordered  to  pay  costs. 


TENDERS    INVITED. 


Enamelled  Electric  Conduit  and  Fittings. 

'i'lii-  CiiMMis-iii iNKKs  of  H..M.  Works,  &c.,  are  prepared  to 
receive  trndirs  for  flic  supply  of  Knamelled  Electric  Conduit  and 
Fit  lings.  Forms  of  tender,  &c.,  from  the  Controller  of  Supplies, 
18,  Queen  Anne's-gate,  S.W.,  and  tenders  (by  11  a.m.  Aug.  20) 
to  the  Secretary,  H.M.  Office  of  Works,  &c.,  Storej''s-gate,  Lon- 
don. S.W.  See  also  an  advertisement. 
Telegraph  Material. 

The  I'ostmasti  r  <  ■(  niial'-'  ilepartment  of  the  Commonwealth 
of  Australia  in\it(  -  i(  mh  r-  (until  Sept.  23)  for  the  sup]ily  of 
Condensers,  Gah  .m'niM f  i-,  Belays  and  Sundries,  and  for 
Incandescent  Electric  Lamps,  and  (until  Oct.  6)  for  the  supply 
of  Poles  (iron  or  steel)  and  Fittings.  Tender  forms,  &c.,  from 
the  T'ommon^^ealth  offices,  72,  Victoria-street.  S.W.  See  also 
in,  ihl'  I  rli:e'inent. 

Turbo  Alternators,  Dynamo,  Battery,  Wiring,  &c. 

Bristol  Corporation  Electrical  Committee  invite  tenders  for 
a  6,000  kw.  Three-pha.se  Steam  Turbo-alternator,  with 
Condensing  Plant.  Specifications  and  forms  of  tender  from 
the  chief  engineer  and  general  manager,  Mr.  H.  Faraday  Proctor, 
to  whom   tenders   by  noon   Monday,   Aug.    23. 

.loHANNESBCRG  Municipal  Council  invite  tenders  by  Sei)t.  2.T 
for  suij|)ly  and  erection  of  two  3,000-kw.  Turbo-alternators, 
Cond-nsing  Plant,  Switchgear,  &c.  S|>ecifications  from  the 
Controller  of  Stores,  and  tenders  to  the  Town  Clerk,  Municipal 
Offices,  Johannesburg.  Copies  of  specifications  maj'  be  seen  at 
the  Board  of  Trade,  73,  Basinghall-strect,  London,  E.C. 

Eabby  Urban    CouncU  require  tenders  by  noon  Aug.  16  for 
supply  of  a  Dj-namo,  Battery,  Wiring,  &c.,  at  their  sewage  dis- 
])osal  works.     Specificatioas,  &c.,  from  the  Engineer,  Council 
Offices,  Earby. 
Wiring  and  Fittings. 

Tenders  are  required  by  10  a.m.  Aug.  17  for  Wiring  Two 
Villas  at  Hull  City  Asylum.   Specifications  from  City  Architect. 

BRiSTor,  Docks  Committee  invite  tenders  for  the  Electric 
Lighting  of  the  Base  Supply  Shcrls,  Avonmouth.  Tenders  to 
Secretary,  10,  CJueen-square.  Bristol,  by  10  a.m.  20th  inst. 

London  County  Council  invite  tenders  (by  11  a.m.  23rd 
inst.)  for  Wiring  Pentonville-road  Elementary  School  (74 
wiring  and  93  lighting  points). 

Storage  Battery  Repairs. 

Tenders  arc  invited  for  ri-palrs  to  and  renewals  of  accumu- 
lators at  JJliVossiiiRE  County  Aaylum.  Particulars  fron1  E.  H. 
Harbottle  k  Sons,  architects,  County-chambers,  Exeter. 

Motors,  Pump  and  Motor. 

Sv].Ni,v  (N.S.W.)  Council  require  tenders  by  Sept.  13  for 
supply  of  a.c.  and  d.c.  .Motors  during  two  years  (contract  ."582). 
Sjicciiication  from  tin-  City  Electrical  Engineer. 

The  MetropolKan  Board  of  Water  Supply,  &c.,  Sydney 
(N.S.W.),  want  lenders  by2p.m.  Sept.  6  forCentrifugiil  Pum|i 
and  Electric  Motor  for  Kichmond  [iumping  station.  Specilica- 
tion,  &c.,  from  341,  Pitt-street,  Sydney. 


Telephone  and  Telegraph  Material,  Wire,  Instruments,  &c. 

The  Deputy  Postmaster-General.  Perth  (W.  Aust^-alia), 
requires  tenders  by  Aug.  25  for  supiily  of  c.b.  Telephones — to 
specifications  431  and  409  (320)  ;  and  by  Sept.  29  for  Telephone 
Switchboards  and  Parts  (schedule  470).  Specifications,  from 
the  Commonwealth  Offices,  72.  Victoria-street,  London,  S.W. 

Tenders  are  required  by  Aug.  25,  for  the  supply  of  Sal- 
ammoniac  (Specification  305),  and  Steel  Galvanised  Wire 
(Specification  414).  and  by  2  p.m.  Sept.  1  for  Condensers, 
Resistance  Testing  Sets,  Relays,  for  the  AusTKALLiN  Common- 
wealth Postmaster-General's  Dept.  Tender  forms,  &c.,  from 
the  Commonwealth  Offices,   72,  Victoria-street,  London.  S.W. 

The  Deputy  Postmaster-General,  Melbourne,  invite  tenders 
imtd  3  p.m.  Aug.  24  for  Tele])hone  Instruments  (schedule  1218), 
and  until  3  p.m.  Aug.  31  for  Switchboard  parts  (schedule  1239) 
for  the  Australian  Commonwealth  Postmaster-General's 
De]Jt.  Specifications,  from  the  Deputy  Postmaster-General. 

■The  Deputy  Postmaster-General,  Perth  (W.Australia),  invito 
tenders  until   3  p.m.  Aug.   25  for  320  c.b.  Telephones   for   the 
Australian  Commonwealth  Postmaster-Gencrars'Dept.     Speci- 
fications, &c.,  from  the  Deputy  Postmaster-General. 
Traction  Lamps,  &c. 

Johannesburg  Council  require  tenders  by  noon  Aug.  25  for 
8.(iOO  Drawn- wire  Spiral  Filament  Traction  Lamps;   and  spare 
jiarts  for  tramcars.     Specifications,   &c.,   from   the   Municipal 
Offices,  Johamiesburg. 
Electric  Lighting  Plant. 

Tenders  will   be  received  by  the  Municipal   Authorities  of 
CuLLERA  (Spain)  until  Aug.  23  for  the  installation  of  Electric 
Liglitiug  Plant.     The  "  Gaceta  "  de  Madrid,  of  July  24,  giving 
particulars!  may  be  seen  at  73,  Basinghall-street,  E.C. 
Electric  Cranes,  &c. 

Tenders  are  invited  (until  noon  Sept.  6)  by  the  Direcion 
General  de  Obras  Publicas,  Ministerio  de  Fomonto,  Jlatlrid,  for 
various  work  at  the  Port  of  Melili^/V  (Spain),  including  supply  of 
Electric  Cranes,  Rails,  &c.  The  "Gaceta,"  of  July  25.  contain- 
ing particulars,  may  be  seen  at  73,  Basinghall-.strcet,  K.C. 


m  TENDERS  RECEIVED  AND  ACCEPTED.  M 


Ma.nchester. — Last  week  the  City  Council  placed  an  order  with 
Siemens  Bros.  Dynamo  Works  for  metal  lilamcnt  lamps. 

Hull. — The  Electricity  Committee  has  acce]>ted  the  teixlci-  of 
Dick,  Kerr  &  Co.  (at  £13,315)  for  the  supply  of  a  turbo-alternator. 

llA.MrsiilRE. — The  County  Council  has  accepted  the  tender  of 
Hill,  Upton  &  C'o.,  at  £15,849,  for  electric  generating  plant  at  Park 
Prewctt  .Asylum. 

Wolverhampton.— The  Chloride  Electrical  Storage  Co.'s  tenrler 
for  maintenance  of  batti-ry  of  electric  vehicle  has  been  accepted. 


720 


THE  ELECTEICIAN,  AUGUST  13,  1915. 


Erith. — The  Council  have  placed  an  order  mth  Babcock  & 
Wilcox  for  a  water-tube  boiler,  &c.,  at  £o,05-t,  subject  to  the  consent 
of  the  L.G.  Board  to  a  loan. 

RoTHERHAM. — The  Electric  Light  and  Tramways  Committee  has 
accepted  the  tender  of  Chadwick  &  Co.  (at  £1,854)  for  extensions  of 
the  boiler  house,  and  that  of  the  Anglo-American  Oil  Co.  for  the 
supply  of  petrol  at  Is.  OJd.  per  net  gallon. 


Redditch. — The  Council  received  the  follo-iWug  tenders  for  the 
supply  of  a  high-tension  thiee-phasc  switchboard  :— 


Bertram  Thomas  £1.875 

Electric  Construction  Co 1.803  '] 

British  Westinghouse  Co 1,990 

General  Electric  Co 2.090  ] 

Switchgear  &  Cowans 2.191  | 

British  Thomson- HoustonCo.  2,224 


Ferguson,  Pailin  &Co £2,240 

.Johnson  &  PhiOips 2,274 

Edison     &     Swan     United 

Electric  Light  Co... 2,298 

Park     Roval     Engineering 

Works   ■ 2.400 


FINANCIAL    MATTERS. 


MUNICIPAL  ACCOUNTS. 


Bootle. — The  total  revenue  of  the  electricity  department  for  the 
year  ended  March  31  was  £29,494,  including  £10,128  from  private 
lighting,  £11,185  for  power,  £6,564  from  tramw-ays  and  £1,573  from 
public  lighting. 

Total  expenditure  was  £16,006  and  gross  profit  £13,489.  After  pro- 
viding for  interest,  sinking  fund,  &c..  and  transferring  £1,500  to  district 
rate  fund.  £1,513.  19s.  4d.  was  carried  to  reserve.  The  gross  capital 
expenditure  was  £182,883,  of  which  £59.907  has  been  repaid. 

In  the  report  of  the  engineer  and  manager  (ilr.  T.  D.  Clothier)  it  is 
stated  that  the  generating  cost  at  JIarsh-lane  station  was  0-44d.  per  unit, 
the  total  inclusive  cost  was  l-23d.  per  unit,  and  average  price  received 
l-37d.  per  unit  were  lowest  on  record.  A  sub-station  and  converting 
machinery  have  been  provided  at  Pacific-road,  and  the  converting 
machinery  at  Messrs.  Harland  &  Wolff's  has  been  increased.  At  Marsh- 
lane  station  extensions  will  soon  be  required  to  meet  the  rapidly-increasing 
demand  and  to  replace  the  Pine-grove  works. 

Heston  and  Isleworth. — For  the  year  ended  March  31  the  total 
income  of  the  elect  ricitv  undertaldng  was  £10,494,  increase  of  £238 
over  1913-14. 

The  working  expenses  were  £5.453  (increase  £484),  leaving  a  gross  profit 
of  £5,041.  After  paying  interest  and  loan  charges  (£4,651),  the  net 
surplus  was  £390.  By  debiting  revenue  account  with  balance  of  £1.549, 
cost  of  consumers'  "  free  wiring,"  this  surplus  is  converted  into  a  deficit 
of  £1,190.  Early  in  the  year  it  was  decided  to  place  all  "■  free  wired  "' 
consumers  on  the  same  terms  as  ordinary  consumers,  and  to  discontinue 
carrying  out  repairs  to  all  "  free  wired  "'  installations.  The  expenditure 
on  these  installations  was  provided  by  the  Council  several  years  ago,  and 
has  ap])eared  imder  "  Contribution  from  district  fund  account."  so  that 
the  introduction  of  the  item  in  the  expenditure  account  for  the  current 
year  is  practically  only  a  question  of  book-keeping  adjustment,  rendered 
necessary  by  the  abolition  of  an  "  asset  "  against  which  it  could  formerly 
be  placed.  1,509,227  units  were  generated  during  the  year,  against 
1,407,351  in  previous  year,  an  increase  of  over  100,000  units. 

Kingston-on-Thames. — At  March  31  the  outstanding  capital  ex- 
[X-ndcd  on  tin-  eUctricitv  supply  undertaking  was  £75,351,  against 
£77,846  in  1914. 

The  total  income  of  the  past  year  was  £1.5.273  (against  £15,416),  and 
total  expenditure  (including  special  war  charges)  £8.588  (l-773d.  per  unit 
sold),  against  £8,785  (l-697d.  per  unit);  and  after  paying  interest  and  pro- 
viding for  repayment  of  principal  and  contriljutions  to  sinking  fund 
(£7,980,  against  £7,353  in  1914)  there  was  a  net  deficit  of  £1.296  on  the 
year's  working.  There  are  1,789  ordinary  and  191  prepayment  con- 
sumers, the  number  of  new  consumers  Ijeing  135,  and  the  total  connec- 
tions (lamps,  motors,  heating  and  cooking  apparatus)  equivalent  to 
79,477  32-watt  lamps.     The  units  sold  were  1,162.001  (against  1,242,042). 

The  report  of  the  liorough  electrical  engineer  (Mr.  .T.  E.  Edgcomc) 
states  that  the  result  of  the  working  of  the  undertaking  has  been  pre- 
judicially affected  by  the  war.  as  instead  of  the  natural  annual  increase 
in  revenue  which  occurs  in  normal  times,  the  compulsory  shutting  down 
of  all  outside  shop  lighting  and  of  the  bulk  of  the  shop  window  lighting. 
has  resulted  in  the  sale  of  current  Iwing  less  than  for  the  previous  year. 
There  was  a  decrease  in  revenue  from  sale  of  current  of  £169,  against  an 
increase  of  £630.  1  Is.  7d.  in  1913-14.)  There  were  also  increases  of  expen- 
diture amounting  to  £1.072.  including  £132.  lOs.Od.specialcxpendituredue 
to  the  war.  £312.  Os.  lOd.  for  income  tax,  £162  for  interest  on  loans,  and 
£465  for  repayment  of  principal.  The  two  horizontal  Diesel  oil  engines 
installed  have  l»en  running  throughout  the  year  and  have  given  every 
satisfaction.  The  steam  plant  generated  306,200  units,  at  a  cost  of 
£2.290.  IHs.  8d.  (l-802d.  i)er  unit),  and  the  oil  plant  85.5.801  units,  at 
£1,512.  10s.  9d.  (0-424d.  i)er  unit).  The  steam  plant  runn  under  unfavour- 
able conditions,  a«  it  is  only  required  for  the  |)cak  load,  but  the  oil  plant 
ha.s  to  deal  with  all  the  light,  inefficient  load.s,  during  the  day  and  during 
the  middle  of  the  night.  It  is  obvious  that  a  verv" considerable  saving 
in  the  cost  of  fuel  would  lie  effected  if  the  steam  plint  were  entirely  shut 
down,  but  this  could  not  Ik-  done  unless  two  more  Diesel  engine  sets  were 
installed,  provisitin  beinc  mnile  for  InHtalling  vet  a  third  set  when  the  load 
increaHes.  Out  of  „  L.taj  st„(T  of  20.  1 1  (37!)  per  cent.)  have  enlisted  for 
active  ncrvicc,  and  one  (Mr.  H.  (>.  Wood)  has  Ijeen  killed 


Wimbledon.— At  Jlarch  31  the  total  debt  of  tlie  electric  supply 
deiiartraent  (after  deducting  sinking  funds)  was  £166,103.  6s.  8d. 

Last  year's  revenue  was  £38.668  (including  £33,004  from  private  supply 
and  £5.214  for  public  lighting),  and  total  expenditiue  £19,060  (l-282d. 
per  unit,  against  l-250d.).  leaving  gi-oss  profit  £19,608.  After  meeting 
interest  and  sinking  fund.  &c.  (£n.424).  the  net  profit  was  £2.184.  The 
total  revenue  from  the  JIaldens  and  Coombe  supply  was  £1.862,  and  the 
capital  expended  is  £13,044.  Units  generated  were  4.666.801  (against 
4.440.400) ;  sold  for  public  lighting  465.310  (537.396).  for  private  lighting 
1.734,525  (1,692,432).  and  for  power  and  heat  1.369.382  (1.137.689); 
average  price  obtained  2-5.57d.  (2-641d.),  total  cost  2-454d.  (2-419d.). 
The  total  lamps,  motors,  radiators.  &c..  connected  are  equal  to  9.850  kw. 
(8.681).  and  the  total  consumers  are  7.041  (4.396  in  Wimbledon.  1.125  in 
Merton  and  365  in  JIalden  and  Coombe,  and  1.155  consumers  supplied  on 
the  fixed  price  light  system).  The  maximum  supply  demanded  was 
2.120  kw.  (2,197  kw.). 

Wolverhampton. — The  accounts  of  the  electric  supply  department 
for  the  .\-i-ar  ended  ilarch  31  have  been  issued. 

The  total  receipts  were  £57.975  (against  £.56.113  in  1913-14)  and 
expenditure  was  £30.658  (£29,833).  leaving  £27,067  (£26.030).  After 
paying  interest  (£7.926).  contributions  to  redemption  and  sinking  funds 
(£11.967),  income  tax.  &c..  the  net  profit  was  £7.444  (£8.677). 

The  report  of  the  Electricity  Committee  states  that,  coi^sidering  the 
conditions  of  war  which  existed  iluring  more  than  half  of  the  year,  there 
is  reason  to  consider  the  accounts  most  satisfactory.  Of  the  ex|)enditure 
items  interest  on  capital  and  contributions  to  redemption  and  sinking 
fund  increased  owing  to  extensions  at  the  works.  The  numlier  of  units 
sold  were  13,126,271  (13.013.014).  an  increase  of  112.357.  The  total 
costs  were  0'551d.  per  unit  (0-.547d.)  and  average  price  2-28d.  jier  unit  sold 
(2.69d.)  During  the  year  the  cciuivalent  of  50.171  32-watt  lamps  were 
connected  to  the  mains,  including  981  h.p.  additional  motors,  the  total 
horse-power  of  motors  now  comiocted  being  9,745.  In  comiection  with 
heating  and  cooking  apparatus  absorbing  over  980  H.p.  was  connected. 
The  units  generated  at  the  destructor  works  amounted  to  1.287.690, 
representing  a  revenue  to  the  team  department  of  £1.073.  compared  with 
1,472,530  units  and  £1.227.  2s.  Id.  in  1913-14.  Of  the  net  profit  £2.215 
has  been  transferred  to  relief  of  rates  and  £5.229  has  been  transferred  to 
reserve.  The  balance  in  the  reserve  fund  has  been  decreased  to  £17.80(">, 
due  mainly  to  expenditure  of  a  capital  nature  met  out  of  that  fund  during 
the  year.  The  Committee  place  on  record  their  high  appreciation  of  the 
manner  in  which  the  electrical  engineer  (Mr.  S.  T.  Allen)  and  his  staff 
have  carried  out  their  duties,  and  they  congratulate  the  engineer  on  the 
materially  increased  output  durins  the  past  year. 


COMPANIES'  MEETINGS  AND  REPORTS. 

♦ 

DEUTSCH-ATLANTISCHE  TELEGRAPHEN-GESELLSCHAFT  (A.Q  )— At 
the  icccnl  meeting  a  dividend  I'f  lii  |iri  cent,  was  declared  for  the  year, 
against  7i  per  cent,  in  1913.  The  receipts  were  3,847,966  M.  (£l'.t2,'39S), 
acainst  5,376,350  M.  (£268.817).  and  the  net  profit  1.40t1.251  M. 
(£70.012).  against  2,031,473  M.  (£146.573).  On  Aug.  5,  1914.  both  the 
Emden-Fayal  (Azores)  and  Emden-\'igo  were  cut  by  the  English  naval 
forces. 

DEUTSCH-NIEDERLANBISCHE  TELEORAFHEN  GESELLSOHAFT.— The 
report  for  1914  states  that  a  dividend  of  (i.J  per  cent,  has  liecn  declared, 
as  in  1013.  On  .\ug.  3,  1014.  the  acbninistration  of  the  Menado  station 
was  untlcrtaken  by  the  Nethcrlanil  India  (Jovernuu'nt.  and  on  t)ct.  7, 
1914,  when  the  .lajianese  naval  forces  took  possession  <if  Vap,  the  German 
staff  of  the  station  were  transferred  to  Nagasaki,  but  they  were  subse- 
quently released  and  allowed  to  go  to  Shanghai.  A  German  suiKrin- 
tendent.  together  with  a  Dutch  telegraphist,  remain  at  Yap.  The  cable 
is  reported  to  lie  in  cooil  condition.  The  receipts  were  2.11U.I50M. 
(£1(IS.2(I7),  against  2.173.1.53  M.  (tins. 657).  and  the  net  profit  614,744  M. 
(£30.737).  nuaiiist  .">i1.1sl'.5  M.  (fis.o'.ll). 

DEUTSCH-SUOAMERIKANISCHE  TELEORAFHEN-GESELLSCHAFT  (A.O.) 
.\  diviilenil  of  (i  pi-r  cent,  has  Ih'iu  declared  for  1014.  against  6J  [XT 
cent,  in  1013.  The  report  states  that  on  Aug.  5.  1014.  the  Knglish  Navy 
cut  the  Horkum-Tcncriffe  cable,  and  the  Lome  station  was  .seized  two 
days  later.  On  Aug.  21  the  cable  between  TeiierilTc  and  Monrovia  wna 
also  cut.  and  the  wirt-less  station  at  the  latter  place  was  closed  on  Oct.  1 
bv  t  he  LilH'rian  Government.     The  staff  at  Duala  stnt  ion  were  brought  to 
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England,  t)ut  the  superintendent  in  Lome  died  in  a  French  prison  at 
Dahomey.  There  was  a  small  loss  on  the  year's  working  of  the  Cia 
Telegrafico-Telefonico  del  Plata,  which  was  acquired  bj'  the  compau}-. 
The  total  receipts  of  the  Deutsch-Siidamerikanische  Co.  were  4,257,556  M, 
(£212.877)  against  4.257.217  JI.  (i:212.S(io).  and  the  net  profit  was 
3,142.217  M.  (£157,210),  against  M.KU.nss  M.  (£157,704), 

TYNESIDE  TRAMWAYS  &  TEA  MROADS  CO.— At  the  meeting  on  Tuesday 
the  directors  reported  that  for  the  past  half-year  the  dirisable  balance 
was  £5.131,  and  a  dividend  of  3  per  cent,  was  recommended  oil  the 
ordinary  shares,  carrying  forn'ard  £991. 

The  chairman  (Dr.  J.  T.  >Ierz)  said  the  revenue  had  been  £400  less  than 
the  corresponding  half-year,  and  the  profit  had  been  almost  e.xactly 
the  same  as  last  half-year.  They  had  been  obliged  to  run  fewer  cars 
owing  to  the  reduced  staff.  The  receipts  per  car-mile  had  gone  up  from 
10-48d.  to  11-Ofid.,  and  the  expenses  had  gone  up  from  6-58d.  to  7-15d. 
Their  men  had  been  very  loyal  and  worked  a  considerable  amount  of 
overtime.  Their  reserve  fund  was  £2(l.()l)ri.  The  traffic  receipts  were  still 
going  up.     The  report  and  accounts  were  then  adopted. 

VICTORIA  FALLS  &  TRANSVAAL  POWER  CO.  (LTD.)— The  report  for 
1914  states  that  the  profit  was  £555,694,  which,  with  £105,199  brought 
forward,  makes  £660.893.  After  providing  for  interest  on  debentures 
(£234,842)  and  for  depreciation,  income-tax,  &c.  (£159.603),  the  balance 
is  £266,447,  The  directors  declared  a  dividend  in  December  last  at  rate 
of  6  per  cent,  per  annum  for  the  six  months  ended  .Tune  30,  1913,  on  the 
preference  shares,  and  a  further  dividend  on  the  preference  shares  at  rate 
of  6  per  cent,  per  annum  for  the  10  months  ended  April  30.  1914,  was 
declared  on  June  10,  1915.  These  dividends  absorbed  £160,000,  leaving 
£106,447  to  be  carried  forward.  Since  the  last  report  three  10,000  H.p, 
compressors  have  been  brought  into  commission,  together  with  the 
necessary  boiler  plant,  &c.,  and  considerable  extensions  to  the  air  pipe 
system  of  the  Rand  Mines  Power  Supply  Co.  have  been  made  and  put  to 
work.  At  the  Brakpan  power  station  33,500  h.p.  of  electrical  plant  has 
been  added  and  halt  of  this  is  now  in  commission.  The  combined 
companies  have  now  an  ample  reserve  of  air  and  electrical  plant  installed 
at  their  several  stations. 

WESTERN  DNION  TELEGRAPH  CO.— The  report  for  the  half-year  to 
June  30  states  that  the  income  was  824,019,260  ;  expenses  (including 
maintenance  and  reserves)  were  819,359,745,  interest  on  bonds  8668,600  ; 
net  income  83,990,915.  increase  of  81,891,080  over  the  corresponding 
period  of  last  j'ear. 


CITY  NOTES. 


NEW    COMPANIES,    MORTGAGES  AND 
CHARGES,   &c. 

NEW   COMPANIES. 

ACCUMULATORS  (LTD.)  ( 141.197)— Pvcg.  Aug.  6,  capital  £100  in  £1 
shares,  to  carry  on  any  business  bearing  on  the  application  or  employ- 
ment of  electricity,  electrical  batteries  and  accumulators  and  the  business 
of  engineers,  machinists,  &c.  Private  company.  Reg.  office  :  Maybury 
Hill,  Woking. 

BERGIUS  LAUNCH  &  ENGINE  CO.  (LTD.)  (9,447)— Keg.  in  Edinburgh 
on  Julv  31,  capital  £75,000  in  £1  shares,  to  carry  on  the  business  of 
mamifacturers  of  and  dealers  in  motor  launches  and  other  sea,  land  and 
air  craft,  mechanical  engineers,  electric  light,  heat  and  power  suppliers, 
&c.  Private  company.  First  directors  are  W.  M.  ISergius,  D.  W. 
Willocks  anil  W.  (lilliis.     Reg.  office  :   2.54,  Dobbies  Loan,  Glasgow. 

IRISH  HYDRO-ELECTRIC  SYND,  (LTD.)  (141,203)— Reg.  Aug.  6 
capital  £lu..ji-i0  in  lu.iJMtl  ordinary  shares  of  £1  each  and  10.000  .shares  of 
Is.  each,  to  acquire  water  and  other  power  and  rights  and  concessions  in 
respect  of  the  use  of  waterfalls,  rivers  and  waterways  for  generating 
electrical  energy,  to  carrj'  on  the  business  of  suppliers  of  jwwer  by  water 
and  electricity,  &c.     Private  company. 

MEDCALFE  &  CO.  (LTD.)  (141,192)— Reg.  Aug.  5,  capital  £1,000  in 
£1  shares,  to  take  over  the  business  of  mechanical  and  electrical  engineers, 
chemical  manufacturers,  &c,,  carried  on  as  Medcalfe  &  Co.  Private 
company.  First  directors  are  .J.  E.  Medcalfe  and  S.  J.  Medcalfe,  Reg. 
office  :    2l()-8,  Audrey  House,  Ely-place,  E.C. 

SNYDER  ELECTRIC  FURNACE  CO.  (LTD.)  (141,210)— Reg,  Aug.  6, 
capital  £1,000  in  £1  shares,  to  acquire  and  turn  to  account  any  inventions 
relating  to  the  manufacture  of  iron,  steel,  metals  and  chemicals  of  all 
kinds,  to  carry  on  the  business  of  electrical,  mechanical  and  general 
engineers,  &c.  Private  company.  First  directors  are  G.  J,  Stock, 
C.  J.  H.  Stock,  G.  H.  Watson  and  F.  T.  Snyder. 

MORTGAGES  AND  CHARGES. 

COLLEY'8  PATENTS  (LTD.)-  Particulars  of  £6.000  delx-nturcs,  created 
by  resolutions  of  Jan.  2,  1906,  .March  14,  1907  and  July  8,  191.5,  have  been 
filed,  amount  of  present  issue  Ix'ing  £3,000,  Property  charged  :  Com- 
pany's undertaking  and  pro])erty,  i)rc8ent  and  future.     No  trustees. 

SIMMONDS   BROS.   (LTD.) — Clrnrge    (supplemental    to  various  agree- 
ments) on  moneys  payable  under  Army  contracts,  dated  .luly  22,  1915, 
to  secun:  all  moneys  due  or  to  become  due  from  company  to  Pariu  Bank. 
RECEIVERSHIPS. 

8PAON0LETTI  (LTD.)— A,  C.  .\lonisIi.  34  and  ,36,  Grcslmm-streot,  E.G., 
ceased  to  act  us  receiver  on  .lune  29.  19)5, 

W.  PARSONS  ec  CO,  (LTD.) — Notice  of  appointment  of  A.  E.  Masfin. 
of  Wolverhampton-street,  Dudley,  as  receiver  nnd  niMiiji'ir  liv  nrdir 
of  Court  dated  July  31,  1915,  has' lx.cn  filed. 


MEMORANDA  (Aug.  11).— Bank  rate  5  per  cent,  (since  Aug.  8,1914.) 
Consols  65.  Consols  Pay  Day  Sept.  1.  Stocks  and  Shares  Ticket 
Day  Aug.  26.    Pay  Day  Aug.  27.    Price  of  silver,  22 f^d. 


BROMPTON  &  KENSINGTON  ELECTRICITY  SUPPLY  CORPN.  (LTD.)— 
The  directors  announce  interim  dividends  for  the  half-year  ended  June  30 
as  follows  :  On  ordinary  shares  at  rate  of  9  per  cent,  and  on  preference 
shares  at  rate  of  7  jier  cent,  per  annum  (less  tax). 

CALCUTTA  ELECTRIC  SUPPLY  CORPN.  (LTD.)— The  number  of  units 
sold  to  consumers  during  the  four  weeks  ended  .June  25  amounted  to 
1.873.676.  compared  with  1,437,436  units  in  tc  corresponding  four  weeks 
of  1914. 

CHELSEA  ELECTRICITY  SUPPLY  CO.  (LTD.) — The  directors  announce 
an  interim  dividend  at  rate  of  4  per  cent,  per  annum  (less  tax)  on  the 
ordinary  shares  for  the  past  half-year,  payable  15th  prox, 

LAND  UND  SEEKABELWERKE  (A.G.)— For  1914  a  dividend  of  10  per 
cent,  has  liiou  dirlanil.  a'.;aiiist  II  per  cent .  iu  the  previous  year, 

NORTHAMPTON  ELECTRIC  LIGHT  &  POWER  CO.  (LTD.)— The  directors 
have  declared  an  interim  ili\iil('ud  at  rate  of  5  per  cent,  per  annum  (6d. 
per  share)  on  the  ordinary  sliares  for  the  past  half-year. 

OLDHAM,  ASHTON&HYDE  ELECTRIC  TRAMWAY  (LTD.)— The  directors 
have  declared  an  interim  dividend  of  5  per  cent,  per  annum  on  the 
ordinary  shares  for  the  past  half-year. 

PUEBLA  TRAMWAY,  LIGHT  &  POWER  CO. — At  a  recent  meeting  of  the 
holders  of  the  first  mortgage  30-year  5  per  cent,  gold  bonds  a  resolution 
was  passed  sanctioning  the  modification  of  the  rights  of  the  bondholders. 
The  interest  on  the  bonds  during  five  years  from  Jan.  1,  1915,  will  only  be 
payable  if  there  are  any  earnings  available,  and  the  sinking  fund  has  also 
been  suspended. 

SIR  W.  G.  ARMSTRONG,  WHITWORTH  &  CO.  (LTD.)— Major-Gen.  Sir 
Percy  Girouard  has  been  re-elected  a  director,  and  Col.  A.  G.  Haddock 
and  Lord  Sydenham  have  been  elected  directors,  of  this  company. 

TELEPHONE  DEVELOPMENT  CO.  (LTD.)— The  accounts  for  year  ended 
June  30  show  a  credit  balance  of  £10,458,  which  it  is  proposed  to  carry 
forward. 


ELECTRICAL  COMPANIES'  SHARE  LIST. 

What  were  known  as  "  official  quotations  "  are  not  now  issued,  bub 
we  give  below  the  latest  prices  at  which  actual  transactions  took  place 
on  or  before  Wednesday,  Aug.  1 1.  The  greatest  care  is  taken  in  compiling 
these  figures,    but   the  difficulty  of  verification  is  now  much  increased. 
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.St. 
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9% 

St. 
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4% 

b 
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St. 

St. 

5% 
6% 

St, 

1 

.St 

St. 

1 

■4% 
8%  I 

.■j 

9°.i 

5 

4J% 

.St. 

S% 

St 
St. 

4^? 

.St, 

4% 

St. 

4(% 

St. 

4% 

St. 

4% 

St 
10 

th 

10 
St 
St 

4% 
4% 

3  ?i 

St 

St 

.St. 

3  % 

St 

3  % 

St 

3% 

NAME. 


Prica, 
Wed. 
Aug.  It. 


Rate 

;PER  CBNT. 

Yielded. 


Electricity  Supply. 

Bournemouth  &  Poole  E.ll  Ord 

Do.    4J%  C'jm.  Pref 

Do.     6%  Cum.  2nd  Pref 

Brompton  &  Kensington  Ord 

Central  Eleo.  Supp.  G.  Deb.  St 

Charing  Cross  West  End  &  City  Debs... 

Do.    4i%Pref 

Do.     Ord 

City  of  London  Elec.  Lt  Ord 

Do.    6%  Pref 

Do.    5%  Deb.  St 

County  of  London  Ord 

Do.    6%  f^et 

Do.    2nd  Deb 

Edmundson's  Elec.  Supp.  4t%  Debs.. . 
Kensington  and  KnightsbridgeOrd.  .. 

Do.    Deb.  St 

London  Elec.  Supp.  6%  Pref 

Do.     4%  Mort.  Debs 

Metropolitan  E.  Supp.  Ord 

Do.     IstMort.  Dob 

Midland  Eleo.  Corpn.,lst  Mort  Deb.  St 
Newcastle  8i  Dist.  E.L.  6%  2nd  Dbs  . . 
Newcastle- ■on-TyneE.S.5%2dMtDb.St 
North  Metropolitan  E.  P.  Supp.  6%  Prof 
South  London  E.S.  1st  Mort.  Debs.    . 

Urban  Elec.  Supp  4J%Db.  St     

Waste  Heat  &  Gas  Eleo.  Gen.  Stations 
Westminster  E.S.  Corp.  Ord 

Do.    4i%  Cum.  Pref 

Electric  Railways  &  Tramways. 

British  Elec.  Traction  5%  Debs 

Do.    6%  Cum.  Pref 

Central  London  Guar.  Assented  Ord.  . 

Do.        do.        Assented  Def.  Ord.  . 

Do.    4J%  Pref 

Do.    4oi  Deb.  St 

City  &  S.  London  Dob 

Do.     Pref.  1896    

Lanarkshire  Tramways 

London  Electric  Ry.  Ord 

Do.    4%  Pref i... 

Do.    4%  Debs 

Metropolitan  Ry.  Con.  Ord 

Do.    3t%  Pref 

Do.    3i%  Convertible  Pref 

Do.    3i%  A  Debs 

Do.    3J%  Debs 

Metropoliur,  Dist  Ry.  Ord 

Do.    4%  Prior  Lien    


9» 
9'.^ 

lOA 

3* 
90i 
83i 

4* 

4 
122 


10} 

lOH 


96i 


85i 
U 
7At 


73i 


80t 
9<n 

62? 
85 
23  ^t 

74} 

82Jt 

83i 

13! 

92 


6  5    0 

7  0    0 
4  17    0 

4  10  11 
6  10    2 

5  13    3 

4  12    9 

5  16    8 

6  4    2 

4  13    0 

5  13    1 
4  11   11 

6  7    0 

4  14    0 

5  1    0 

6  1  10 


'459 
4  15    3 

6    5    0 

5  17    6 

6  13    4 

6    7    3 

4  14    1 

14    4  11 

4  10    6 

4  14    3 

4    4    6 

4    4     1 

4    7    0 

Mar,  Sept 
Feb,  Aug 
Feb  Aug 

Mar,  Sept 

Jan.  July 

Aug,  Feb 
Feb,  Aug 
Mar,  Jly 
Jun,  Dec 
Mar.  Sept 
Feb,  Aug 
My,  Nov 

July 
Feb,  Aug 
Jan,  Jly 

Jan,  Jly 
Mar,  Aug 
Jan.  Jly 
Jan,  Jly 
Mar,  Sept 
Mar,  Sept 
Apl,  Oct 
Jan,  Jly, 
Apl,  Oct 
M.ir,  Aug 
Mar,  Sept 
Jan,  Jly 

Apl,  Oct 
Fob,  Aug 


Jan,  Jly 
Jan,  Jly 
May.  Nov 
Feb,  Aus 
Feb,  Aug 
Jan,  July 
Mar.  Sept 
Jan,  Jly. 
Fob,  Aug 
Fob.  Aug 
Feb,  Aug 
Jan.  July 
Jan,  July 
Feb,  Aug 
May,  Not 


tEi  diTtdmd  or  Interai*. 
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K  Last 
I  Divi-' 

W    DEND 


Prkti     I      Rate 

Wed.,        j  PER  CENT. 

Aug.  11.    '  Yielded. 


Eleciric  Railways  and  Tramways  —cont. 


6% 


St.  •  41%    Metropolitan  Dist  Ry.  41%  First  Pref 

St  ,  6%       Do.    6%  Perp.  Debs 

St   I  4%        Do.    4%  Debs 

St.     4%       Do.    4%  Debs.  (1903-5) 

St.     4%,    Do.    4%  Guar.  Stock 

•"      ..      Underground  E.Rys.  of  London  Shares. 

1A>      ..       Do.    AOrd 

St.    6%       Do.    6%  Inc.  Debs 

■•    6%       Do.    6%  Inc  3ds.,  with  coup.  IS 

■  •    41%     Do.    4i%  Bds 

Yorkshire  W.  Riding  Ord 

Do.    Pref 

Electric  IVIanufa:turing,  &c. 

Babcock  &  Wilcojc  Ord 

Brit.  Aluminium  Ord 

Do.    Prior  Lien  Dei>5 

Do.    6%  Pref 

15»i    Brit.  Insulated  &  Hehby  Ord 

3/0        Do.    6%  Cum.  Pref 

British  L.M.Ericssion  Mfg.  Cm.6%  Pref. 
Brit  Westinghouse  F^ef 

Do.    6%  Prior  Lien  Debs 

Do.    4%  Mort  Deb.  St 

CaUendersCable,  &c.,  Co.  Ord 

Do.     5%  Pref 

Castner  Kellner 

Dick,  Kerr  &  Co.  6%  ftef 

Edison  &  Swan  U.Elec.Lt  A.  £3pd 

Elec.  Construction  Ord 

Do.    7%  Cum.  Pref 

Do.  4%  Debs 

General  Electric  6%  Pref.  

W.  T.  Henley's  Telegh.  Wks.  Co.  Ord. . 

Do.     41%  Cum.  Pref 

Do.     4i%Db 

India  Rubljer,  G.  P.  &C.,  Ord 

Do.  Pref 

.„    -,„       Do.     4%  Debs 

12  20/C    Telegh.  Con.  &  Main.  Co 

""  Do.    4i%Debs 

Vickers  Ord 

Do.     5%  Pref 

Do.    1st  Debs 

Do.    41%2ndDebs 

Telegraphs. 

Amazon  Telegh.  Co.  S'i,  Debs. 


1   1/9? 


100   5% 


100  Pr 

St  4% 
I  15% 
f  2/6 
ll5% 

^^ 

}l  «>% 

St    II 

10    6% 

5  20% 

,5   2/3 

St     41% 

10    5% 


100 


}    7i% 
1    6d. 


tk 


100,  5%  , „. ,„ 

St    30/0  !  Anglo  American  6%  Pref.  Ord.- 
ft-    li%       -        '       - 
St    4% 

10    5% 

10    10% 


i   10% 


Def.  Ord 

Commercial  Cable  4%  Debs 

Cuba  Submarine  Ord 

Do.     10%  Pref ■ 

Direct  Spanish  10%  Pref 

lU    40^      Direct  United  States 

St     25/0    Eastern  Tel.  Co.  Ord 

St  17/6  I     Do.    31%  Pref 

St  I    4%  I     Do.    4%  Debs 

St  I  4%  I  Eastern  Extension  Tel.  Co.,  4%  Debs. 

10  7%  :     Do.    Ord ; 

10   22%    Gt  Northern  TeL  Co.  with  Coup.  8 

25  13%     Indo-European 

Marconi's  Wireless  Tel.  Co 

Do.     7%  Pref 

West  India  &  Panama  Ord 

Do.     1st  Pref 

Western  Telegh.  Co 

Do.    4%  Deb.  St 

Western  Union  50  yr.  Bds 

Telephones. 

American  Telephn.  &  Telgh.  $100  Cap. 

Cuban  Telephn.  Co.  5%  Bds 

Monte  Video  Telephn.  Ord  

•  •    41%    New  York  Telephone  4}%  Bds 

1   10%    Oriental  Telephone  Ord 

t    4%       Do.    Db.  St 

t    41%  Telephn.  Co.  of  Egypt  Db.  St 

5    8%  I  United  River  Plate  Ord 

5%  Cum.  Pref. 


69  it 
1291 
881 
871 
751t 
11 

105' 

741 

98 

t 


2* 

19/6 
93  » 
17/3 
111 

6,»,t 

U 
1001 
73 
1031 


69} 


4  12 

4  10 
4  U 


72i 

sa 

ISi 
71 

6.-«F 
!16i 
70i 
81 


6  12  5 
6  14  !0 
4  15    5 


4  11  10 

5  17    8 
5  16    6 


6  3  2 

7  0  0 
5  10  4 

5  13  6 

6  II  2 
6  13  4 

5  16  10 

6  0  0 
5     1  0 


10 

9d 

lU 

6% 

3/0 

4% 

41% 

S2 

5% 

/Id 

Do.    De%.  Stk 

Financial  and  Investment 

ClobeTelegh.  &  Trust 

Do.    6%  Pf 

Mackay  Companies' Common 

Do.     $100  Pref    

Submarine  Cable  Trust  Certs 

Colonial  and  Foreign  Railways, 

Anglo  Argentine  Trams.  5%  Debs 

Do.    417o  Debs 

Do.    4%  Debs 

Do.    5i%lstPref ; 

Do.    51%  2nd  Pref 

Brazilian  Traction  Ord 

Do.    6%  Pref 

BrisbaneTrams  Ord 

Do.    5%  Cum.  Pref 

St    41%    British  Columbia  41%  Con.  Deba.  ... 

5  9)%    Calcutta  Eloc  Trams.  Ord 

Havana  Elec  Ry.  5%  Bds 

Madras  Elec.  Trams  (1%  Cum.  Pref.   . 

Man ao3  Trams  5%  Debs 

Mexico  Trams  Common  St  

Do,    5%  Bds    

Montreal  Street  Ry.  41%  Debs.  (1922) . . 
Rio  do  Janeiro  Tram,  L.  &  P.  50  yr.  Bds 
Toronto  Railway  Co.  41%  Bds 


St  .  4^% 

10  6% 
10  6% 
100   5% 


St  41% 

St .  4%° 

5  2/9 

5  2/9 

100  $11 

100  $1} 

5  8% 


■•    5% 

5   6% 

100   S'^ 


St 


I 


971 
861 


10 


67i         5  18 
1251  4  15 

Tramways ,  &c, 

711      ,70 
60 


70 


49i 
851 


5  12 

5  14 

6  17 


931 


Colonial  and  Foreign  Electric  Supply,  &  c. 


5  3/0      Adelaide  Elec.  Supply  6%  Pref.. 

it     5%:     Do.     5%  Deb: 

10      './-    B  t;,'.,/  r;   .-.,  'iT6%Pre( 

•        ;-,  Ord   


93) 
10  J  t 

i\ 

109 

99 

991 

981 
115) 

97J 


teidlvldmdor  InMfMt 


Feb,  Aug 
Jan,  July 
Jan,  July 
Jan,  July 
Mar.  Sept 

Mar,  Sept 
Mar,  Sept 
Jan.  July 
March 
Jan,  Jly 

Apl,  Oct 

Mar 
Jan,  July. 
Jan.  July 
Aug,  Feb 
Jan,  July 
Mar,  Sep 

Acrii 
Apl,  Oct 
Jan,  July 
Jan,  July 
Feb,  Aug 
May.  Nov 

Sept 
Feb,  Aug 

May 
Jan,  July 
Jan,  July 
Jun,  Dec 
Feb,  Aug 

Jun,  Dec 
Feb,  Aug 
Apl,  Oct 
Apl,  Oct 
Mar,  July 
Jan,  Jly 
May,  Aug 
May,  Aug 
Jun,  Dec 
Jan,  Deo 

Jan,  July 
Fb.My.Aug.N 
Fb.My.Aug.N 
Ja.Ap.Jly.O 
May,  Nov. 


Ja,Ap,Jly,0 
Ja,My,Jly,0 
Ja.My.Jly.O 

May,  Nov 

Feb,  Aug 

Ja,AD,Jly.0 

Ja.  My,  Jly 

Mayi  Nov 

April 

July 

May.  Nov 

May,  Nov 

Mr.Jly,O.Dec 

Jun,  Dec 

May,  Nov. 

Ja,Ap,Jn.O 

Jan,   Jly 

Nov. 

May,  Nov 
AdI,  Oct 
Jan,  July 
Jan,  July 
Apl,  Oct 
Jan,  July 
Jan,  July 

Sp.Dc.Mr,Jn 
Sp.DcMr.Jn 
Ja,Apl.Jly.O 
Ja.Ap,Jiy,C 
Apl,  Oct 

Jun,  Dec 

I     Jan,  July 

Jan,  July 

Jan,  July 

Jan,  July 

1  Fb,M,Aug,N 

1  Ja,Api,Jly,0 

May 
I    May,  Nov 

I  !     Mar,  S«p 
Feb,  Aug 

Jan,  July 
Fb.M.Augr.N, 

>  Mar,  Sep 
I       Feb,  Aug 

>  Jun,  Dec 

>  Feb,  Aug 


May,  Nov 

Mar,  Sept 

I  Ja,Apl,Jly,0 

June,  Dec 
,  Apl,  Oct 
1  Jan,  July 
Ja.Apl.  llv,0 
I  Jan,  July 
i  I    May,  Nov 

{an,  July 
«n,  July 


HETAL  PRICES. 

Messrs.  J.  B.  Gamham  &  Sons,  132,  Upper  Thames-street,  London,  E.C.,  quote  undor 
date  August  1 1 .  the  following  as  the  present  basis  prices  of 
New  MBTAL3.  per  lb. 


Solid  Drawn  Copper  Tubes  .... 
Brazed  Copper  Tubes 
Brazed  Brass  Tubej  . . 

Brass  Wire 

(Copper  Wire  • 

Rolled  Brass 

Brass  Sheets _ 


laid. 

13}d. 

I5;d. 

1+d 
14id. 
13}d. 
14M. 


Antimony  —...».. 


.  _     Nominal. 


per  ton. 
Copper  Sheet]    ______  £102    0    C 

Spelter „.._ £72    0    0  '  Gun  Metal ...._. 


Ou>  MbtaUi  per  ton. 

Clean  Scrap  Copper  ....__  £64  0  0 

Braziery  Copper  Scrap.  .„_  £59  0  0 

Clean  Scrap  Brass .^  £48  0  0 

Old  Lead    £17  0  0 

Old  Zinc „„  £30  0  0 

Hollow  Pewter £120  0  0 

Black  Pewter.  ..,.-. ,_  £85  0 


£60    0    0 


Mr.  A.  Joseph,  Earl-street,  London-road.  Southwark,  LondoD,  S.E.,  quotes  under  aate 
August  10,  the  following  prices  of  Scrap  Metals  : — 


per  ton 

Aluminium  Cuttings    £75    0    0 

Clean  Mixed  Brass    £52    0     " 

Clean  Chopper £64    0 

Clean  Copper  Cuttings £67    0 

Braziery  Copper £58    0 

Mr.  Joseph  can  supply  solder  at  the  following  prices  per  ton  1  Plumber's  Solder  (in  bar 
or  strip),  £70:  (Commercial  Tinman's  Solder.  £92:  Blowpipe  Sold-r  £102. 


per  ton. 

Gun  MeUl £60    0     , 

0      Old  Lead £19     0 

0     Tea  l,ead £17    0 

C      Hollow  Pewter £110    0. 

0      Shaped  Black  Pewter  £80    0 


ELECTRIC  TRAMWAY  &  RAILWAY  TRAFFIC  RECEIPTS. 


AtMideen Corporatloa  ... 

Anglo-Argentine 

Ashton-under-Lyne 

Ayr  Corporation 

Bath  Electric  Trams.  Ltd 
Birkenhead  O)rporation . . 
t  Birmingham  (xjrporation. 
Blackburn  (^rporation  . . 
Blackpool  (Corporation  . . 
Blackpool  and  Fleetwood 

Bolton  Corporation 

Bournemouth....  I ^"IJ^^ 

BradforiJ  Corporation  .... 
Brighton  Corporation  .... 

Bristol  Trams  {l'^% 
Burmah  E.  Trams  &  Ltg. 
Bumley  Corporation    .... 

Burton  Corporation 

Bury  Corporation 

Calcutta  Tramways  Co.  .. 

Camborne-Redruth   

Cardiff  Corporation 

Cork  Electric  Trams  Co. . . 
Coven  try  Corporation  . . 
Croydon  Corporation  .... 

Derby  Corporation 

Dover  Corporation 

Dublin  &  Lucan  Railway  . 

Dublin  United 

Dundee  Corporation 

East  Ham  Council 

Exeter  Corporation 

Glasgow  Corporation 

Glossop  Trams 

Gloucester  Corpn 

Halifax  ODrpn.  -{I'^i 
Hastings  Elec  Trams  Co. . 

Huddersfield  Corpn 

Hull  (Corporation 

llford  District  Council 

Ilkeston  (Corporation 

Ipswich  (Corporation 

IsleofThanetCo 

Kilmarnock  (Corporation . . 
Lanarkshire  Trams  (Co.  . . 

Lancashire  United   

Leeds  Corporation  

Leicester  (Corporation  .... 

Leith  Corporation  

Lincoln  (Corporation 

Liverpool  Corporation    . . 
LlandudnoiCColwynBayR 
London  (County  Council  .. 
Lowestoft  (Corporation  . 
M  aidstone  (iDrporation . 
ManchesterCCorporatlon 

Nelson  (Corporation 

Newcastle-on-Tyne  (Corpn, 

Newport  (Mon.)  Corpn 

Northampton  Corporation 
Nottingham  Corporation 

Oldham  (Corporation 

Portsmouth  Corporation . . 

Preston  (Corporation 

Rochd:ilo 

Rotherham  (Corporation  .. 

Salford  (Corporation 

fSheliield  Corporation 

Southampton  (Corpn 

Southend  Corporation. . . . 

South  Shields   

Sflyb'dge,Hyde,8H:.,Jt  B. 
Sunderland  (Corporation 
Sunderland  District     . . 
Swindon  Corporation  .. 

tyncside  Tram  (Co 

Wallasey  (Corporation  . . 
Walsall  (Corporation  ... 

W.ilth:imstow 

Warrington  Corporation 
West  Ham  (Corporation. 
Wig.in  Corporation  .. 
Wolverhampton  Corpn. 
Yorkshire  W.R.  Trams  . 


Aug. 


July    31 
Aug.      8 


Aug. 


July    30 
Aug.      7 


I        Incorder..'  AcoitBOATE. 

I       '        ""       l^^^^.|  Amount.    ^'=-°J,^^- 


July    28 
Aug.      9 


July    31 
Aug."     8 


July     28 
Aug.      7 


1,488 

1.920 

5,075 

2,264 

2,771 

2,874 

S3 

7,748 

1,776 

6,908 

7,022 

R3.765 

1,645 

366 

1.431 

r67,338 

147 


219 
7,291 
1.378 
1,478 

462 
21,000 

141 


1.794 

2,993 

3.376 

837 


2,071 
2,313 
10,922 


46,089 
305 
309 

18,324 


962 

4.419 
2.381 


1,727 
1,425 
5.080 
9,691 
1,814 
1,796 
877 


659 
1,885 
1.026 
1,246 

514 
3.S95 
1,192 
1,451 
2,355 


-t-  795 
-t-  1.047 
-    e834 


-  R  1,979 


327 

454 

2,257 


248' 
517 
319 


-t-  203 

+  244 

+  305 

+  2,2&1 


1911 


17,539 

1,583,027 

9,284 

6,004 

25,715 

25,747 

31,120 

20,107 

50,551 

38,445 

490 

117,326 

21,338 

145,926 

148,905 

Rl07,581 

44,896 

5.487 

26,077 

4,221 

15,702 


896 

189,351 

16.043 

24,801 

7,172 

209.446 

3,879 

6,140 

41,398 

922 

28,065 

50,803 

56,923 

12,468 

2,405 


2,164 
58,969 
53,303 
169,320 


717.187 
7,716 
4,114 

335,356 


14,304 
69,307 
45.801 


32,595 
20,610 
99,281 
170,149 
26,948 
15,708 
14,019 


2,630 
24,893 
22,695 
17,901 

8,277 
57.515 
27,776 
20.281 
50.557 


(a)  Those comparlsonJ  are  with  the  corresponding  period  last  year.      *  Partly  sloctrlcal, 

t  Includes  omnlhuin  %c  :  Minus  2  diyi,  IMIniu3<<..>  l)Plus3dav«. 

1  Plus  2  days.        **  (Comsarvd  with  one  wMk  mora  last  year. 
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Electric  Iron-Ore  Smelting. 

The  progi-e.s.s  iiiatie  in  the  electric  smelting  of  iron-ore  in 
Scandinavia  is  shown  by  the  fact  that  the  number  of  fur- 
naces installed  for  this  purpose  was  bicreased  from  nine  in 
1912  to  more  than  double  the  number  by  the  end  of  the 
following  year,  when  no  Iras  th.an  20  furnaces  were  in  full 
operation.  In  recent  years  the  electric  production  of 
Swedish  iron  has  assumed  remarkable  proportions.  From 
122  tons  in  1908  this  production  rose  to  870  tons  in  1910 
and  17,-370  tons  in  1912.  The  three  great  factors  ui  this 
rapid  extension  are  the  availability  of  an  abundant  and 
mexpensive  power  supply,  the  price  of  charcoal,  and  vhe 
economy  of  this  reducing  agent  brought  about  by  the  use 
of  electricity.  Details  of  the  development  in  Sweden  up  to 
the  present  time  were  given  recently  by  Mr.  J.  A.  Leffi.er, 
and  in  this  issue,  through  the  courtesy  of  "  Engmeering," 
we  give  a  description  of  several  large  electric  furnaces 
installed  at  Domnarfvet,  Hagfors  and  Soderfors.  It  is  highly 
intere.sting  to  trace  the  development  from  the  -500  kw. 
experimental  furnace  installed  at  Domnarfvet,  in  1909, 
through  the  larger  but  still  experimental  1,900  kw.  furnace 
.at  Trollhilttan  and  ihe  2,200  kw.  Hagfors  furnaces,  and  trom 
the  :5,000kw.  furnace  .it  Domnarfvet  to  the  4,.5'.0-(i,000  kw. 
furnace  now  being  constructed  at  the  Stiderfors  Work.i. 
For  the  three  furnace-,  at  Hagfors  48  men  are  required,  and 
wage;  per  ton  were,  for  the  year  191."},  :i-H7).*.  The  cones- 
pondiiig  figures  for  '.he  year  1912,  at  HllsvlerhyUan  bla.st 


furnace,  were  7-25s.  for  Bessemer  pig-iron  and  7s.  for  Martin 
pig-iron.  At  Domnarfvet,  with  the  furnace  runnuig  under 
a  load  of  a  little  more  than  .3,000  k.v.a.,  the  average  pro- 
duction of  pig-iron  was  foimd  to  be  250  tons  per  week,  with 
a  consumption  of  charcoal  of  77  cubic  ft.  and  a  consumption 
of  electrodes  of  1-">J  lb.  per  ton  of  ii-on.  The  plant  at 
Trollhattan  in  1913  produced  7,200  tons  of  pig-iron  with  an 
average  load  of  1,808  kw.  The  charcoal  used  per  ton  of 
pig-iron  amoimted  to  84  cubic  ft.,  and  the  electrode  con- 
sumption was  9-1  lb.  per  ton  of  iron.  We  look  forward  to 
the  early  publication  of  the  results  of  the  smelting  operations 
at  these  progressive  Swedish  works. 


Slot  Insulation. 

In  an  mterestmg  article  which  we  reproduce  on  another 
page  Mr.  H.  M.  Hobart  deals  with  some  of  the  problems 
connected  with  the  design  of  extra-high-tension  slot  insu- 
lation. About  11  years  ago  there  was  a  well-sustained 
discussion  on  the  mysterious  breakdown  of  the  insnlaion 
of  a  number  of  high-voltage  machmes  of  reputable  make. 
The  materials  used  were  found  to  be  the  best  of  their  re- 
spective kuids,  and  on  the  face  of  it  an  ample  factor  of  safety 
had  been  allowed.  Moreover,  the  workmanship'was  above 
siis]iicion.  If  we  remember  rightly,  the  cause  of  the  break- 
down was  chemical  action,  brought  about  by  an  invisible 
discharge  across  the  thin  films  of  air  between  the  insulated 
conductors  and  the  sides  of  the  micanite  tubes.  Many  of 
our  readers  will  remember  the  experiment  conducted  by 
Mr.  J.  S.  HiGHFiELD  confirming  this  view.  It  was  described 
in  The  Electrioi.vn,  Vol.  LIV.,  p.  573.  In  hLs  article  Mr. 
Hon.vRT  makes  it  perfectly  clear  why  such  discharges  lake 
place  in  certain  cases.  To  minimise  the  risk  of  breakdown 
of  the  insulation  on  the  conductors  within  the  slots  it  is 
imperative  to  drive  the  air  completely  from  the  windings 
and  to  fill  up  the  spaces  with  a  solid  insulating  material. 
This  does  not  eliminate  the  discharge  across  the  air-film 
between  the  micanite  tube  and  the  slot.  Mr.  F.  W.  Peek, 
jun.,  in  his  recendy  published  trea'.ise  on  "Dielectric 
Phenomena  in  High-Voltage  Enginccruig,"  shows  that 
altitude  has  an  important  effect  on  the  problem.  He  gives 
as  an  example  the  insulation  of  an  8,000  voit  armature.  By 
assuming  a  thin  air-film,  0-5  mm.  across,  it  is  found  that  the 
air  is  stre^s.ed  to  20,700  volts  per  centimetre,  and  no  dis- 
charge occurs.  At  an  altitude  of  5,000  ft.  the  disrup.ive 
strength  of  air  ia  25,.")00  volts  per  centimetre,  and  the  air 
around  the  coils  near  the  terminals,  having  a  gradient  of 
2'),70()  volts  per  centimetre,  would  glow.    In  the  latter  case 
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the  insulation  would,  in  course  of  time,  be  destroyed  by 
mechanical  bombardment,  local  heating  and  chemical 
action. 


The  conditions  governing  the  production  of  chemical 
action  in  high-voltage  windings  have  been  dealt  with  m 
elaborate  detail  by  Massrs.  A.  P.  M.  Fleming  and  R. 
JoHXSOX  in  a  Paper  on  "  Chemical  Action  in  the  Windings 
of  High-Voltage  Machmes,"'  read  some  years  ago  before 
the  Institution  of  Electrical  Engineers.  It  is  weU  recog- 
nised that  electrostatic  discharge  across  the  air-film 
between  the  slot  lining  and  the  walls  of  the  slot  may  be 
prevented  by  coating  the  outside  surface  of  each  of  the  slot 
luiings  %vith  slitced  metal-foil  groimded  to  the  lamuiations. 
Fleming  and  Johnson  recommend  the  use  of  a  similar 
shield  underneath  the  msulation  immediately  around  the 
coil  and  connected  to  one  of  its  uitermediate  turns.  Lr  this 
manner  the  entire  difference  of  potential  is  thrown  on  the 
dielectric  between  the  two  metal  shields.  Attention  is, 
ver\'  properly,  directed  to  the  relatively  short  life  of  insu- 
lation, and  Mr.  Hobart  suggests  that  it  is  more  economical 
to  work  electric  generators  hard  durbig  a  short  life  than  to 
spare  them  and  drag  oirt  their  life  over  a  long  term  of  years. 
In  the  present  state  of  the  art  it  is,  beyond  question,  sound 
policy  to  assume  a  short  life  both  for  prime  movers  and 
electric  generators.  Experience  shows  that  a  life  of  from 
8  to  10  years  may  be  assumed,  which  means  a  profitable  life 
of  about  30,000  hours,  if  the  machines  are  nm  for  eight 
hours  per  day.  Although  a  life  of  10  years  is  recommended, 
it  must  not  be  forgotten  that  improved  insulating  materials 
will  greatly  increase  the  life.  The  ideal  insulation  is  one 
that  is  at  least  as  strong  and  durable  as  any  other  part  of 
the  machine.  Electrical  engineers  are  men  of  high  ideals, 
and  as  the  electrical  art  advances  we  have  every  hope  that 
materials  will  be  available  of  a  reliable  and  uniform  quality. 
This  hope  is  encouraged  by  the  rapid  progress  made  during 
the  last  few  years  in  the  manufacture  of  dielectrics. 


Industrial  Control  for  Hoisting  Equipment. 

We  give  elsewhere  the  text  of  two  Papers  on  the  control 
of  direct-current  hoists  read  by  Mr.  W.  T.  Snyder  and 
Messrs.  G.  E.  Stoltz  and  W.  0.  Lum,  before  the  American 
Institute  of  Electrical  Engineers.  Mr.  8xyukr  takes  as 
examples  three  different  kinds  of  hoist,  namely,  a  blast 
furnace  skip-hoist,  a  high-speed  coal-hoist  and  a  slow-speed 
ash-hoist.  In  the  case  cf  the  control  of  a  blast  furnace  skip- 
hoist,  reliability  and  continuity  of  operation  are  imperative ; 
in  the  high-speed  coal-hoist,  since  continuity  of  operation  is 
not  absolutely  essential,  an  ordinary  delay  is  not  a  very 
eerioas  matter,  and  such  questions  as  simplicity,  initial  cost 
and  maintenance,  can  be  given  more  consideration ;  in  the 
cafe  of  the  ash-hoist,  where  all  the  operations  are  carried 
out  by  unskilled  labour,  the  most  important  requirements 
arc  that  the  controller  perform  its  functions  posiiively, 
accurately  and  automatically.  Messrs.  Stoltz  and  Lum 
c<mfinc  their  discussion  to  a  typical  example  of  a  skip-hoist. 
After  outlining  the  conditions  and  dividing  the  load  on  the 
howt  into  friction,  inertia  of  the  moving  parts,  and  useful 
work  in  hoisting  tl«;  „ct   lojul,  the  authors  dcfcrniinc  the 


proper  cycle  of  operations,  and  thenj'give  details  of  the 
control.  As  a  rule  blast  furnace  skip-hoists  are  of  the 
balanced  type.  Their  travel  is  about  150  ft.,  and  the  slope 
angle  is  usually  30  deg.  to  the  vertical.  The  usual  bucket 
speed  is  350  ft.  per  minute.  The  buckets  weigh  3  tons  and 
have  a  capacity  varying  from  l^-  tons  of  coke  to  a  maximum 
of  5  to  7  tons  of  ore.  The  motors  are  compound-woimd, 
ha^'ing  from  10  to  20  per  cent,  series  field  and  horse-power 
capacities  varving  from  100  to  300. 


The  Northumberland  Clause. 

In  our  issue  of  July  9  we  conmiented  upon  the  attempt 
made  by  the  Southampton  Clas  Co.  to  induce  a  Select  Com- 
mittee of  the  House  of  Commons  to  msert  the  Northumber- 
land cla\ise  in  the  Provisional  Electric  Lighting  (Extension) 
Order  of  the  Soiithampton  Corporation.  Though  the  Gas 
Company  was  ruisuccessful  on  that  occasion  it  continued  its 
opposition  before  a  Select  Committee  of  the  House  of  Lords, 
when  it  scored  a  partial  success,  inasmuch  as  the  Com- 
mittee decided  to  insert  the  clause.  However,  the  clause 
is  not  to  apply  to  the  whole  of  the  borough,  but  only  to 
the  extended  area  of  supply,  i.e.,  the  Parish  of  Bitterne. 
It  ought  not  to  be  difficult  for  the  electric  supply  department 
to  get  sufficient  customers  in  the  nev.'  area  withii^  a  couple  of 
years  to  put  the  business  of  supply  to  Bitterne  on  a  soimd 
fuiancial  basis.  It  is  to  the  interest  of  the  Corporation  ta 
do  so,  but  even  if  it  were  not  it  seems  ,:o  us  to  be  ahnost 
impossible  to  apply  the  clause  to  a  small  section  of  a  big 
electric  supply  imdertaking,  or  for  the  Gas  Company  to  see 
that  it  is  strictly  enforced.  It  is  b}'  no  means  an  easy 
matter  to  divide  up  the  costs  for  different  localities  with 
an\i:hing  like  accuracy. 

As  we  have  stated  many  times,  we  are  opposed  to  the 
principle  of  the  Northumberland  clause  on  other  and 
higher  groxmds.  ^e  are  of  opinion  that  when  once  the 
Board  of  Trade  have  decided  that  it  is  in  the  public  interest 
to  grant  a  provisional  electric  lighting  order  to  a  local 
authority,  and  that  this  authoritv  should  be  entrusted  with. 
the  task  of  imdertaking  an  importani  public  service,  such  as 
that  of  eleccricity  supply,  no  unfair  check  or  hindrance 
should  be  placed  upon  it  in  its  endeavours  to  i)erform  its 
public  obligations.  If  the  electrical  department  of  the 
Board  of  Trade,  who  know  much  more  about  the  subject 
than  any  Committee  of  cither  House  of  Parliament,  think 
it  advisable  to  grant  a  provisional  order  to  a  local  authority, 
then  the  latter  should  be  allowed  full  latitude  to  develop  its 
electric  supply  undertaking  upon  modern  commercial  lines 
and  for  the  public  advantage.  In  ics  essence  the  Northumber- 
land clause  is  a  shackle  placed  upon  electricity  supply  at  the 
instance  of  its  gas  rivals,  and  is,  therefore,  intended  as  a 
check  upon  competition  and  upon  progress.  The  clause  was 
invented  in  the  days  when  there  was  a  great  outcry  against 
municipal  trading,  but  wo  think  the  time  has  now  come  whon 
the  situation  should  be  reviewtxl.  The  ostensible  object 
of  the  clause  is  to  make  local  authorities  rim  their  eioctric 
supply  departments  on  commercial  lines,  but  in  our  o))iiiion 
it  nui-it  liave  the  opposite  effect,  for  it  is  difficult  to  see  how 
increasing  (ho  ])rice  of  elect rii'iii  energy  for  ligliting  and 
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power  can  at  any  time,  but  especially  in  the  early  years  of 
an  luidertaking,  have  anything  but  a  deleterious  effect. 
In  these  days  of  garden  suburbs  and  of  rural  factories  there 
is  a  considerable  demand  for  lighting  and  power  on  the  out- 
skirts of  industrial  towns,  but  it  takes  a  considerable  time 
to  develop  building  estates,  and  their  owners  will  not 
readily  enter  into  contracts  to  take  electric  current  from 
electric  supply  \mdertakers  who  are  burdened  with  the 
Northumberland  clause.  Again,  all  modern  .factories  use 
the  electric  drive,  and  m  the  course  of  a  tew  years  all  works 
will  be  equipped  electrically.  Power  agreements  sometimes 
cover  long  periods — five  or  even  10  or  12  years — but  the 
unfortimate-  undertaker,  who  is  tied  down  by  the  clause 
in  question  cannot  hope  to  get  customers  of  this  sort  for  his 
undertaking. 


Royal  Engineers  (T.F.) — The  following  promotions  have 
been  made  : — 

London  Eledriral  Engineer's  — Lance. -Corp.  Kenneth  L.  Wood  and 
Sapper  Garth  B.  Adeney  to  be  Second- Lieutenants. 

Long  Distance  Radio-Teiegraphy. — At  an  extraordinary 
general  meeting  of  Marconi"s  Wireless  Telegraph  Co.,  held  last 
Wednesday,  Mr.  Marconi  announced  that  direct  commimication 
had  been  established  betweeL  the  United  States  and  Japan  by 
means  of  the  Company's  stations  in  America  and  the  Pacific . 
A  regular  commercial  service  is  soon  to  be  opened  for  the 
receipt  of  public  messages  and  will  be  availabk  from  England 
via  the  Company's  stations  in  the  United  States. 

Further  Electrification  of  the  Chicago,  Milwaukee  and  St. 
Paul  Railway. — In  adilitiun  to  the  main  line  lietween  Three 
Forks  and  Deer  Lodge  now  in  hand,  of  which  the  locomotives 
are  described  in  this  issue,  the  CM.  &  St.  P.  Company  has 
converted  to  electric  traction  a  short  terminal  line  about  four 
miles  long  in  the  city  of  Great  Falls.  The  trains  are  hauled 
by  a  50-ton  electric  locomotive  which  collects  its  power  by  a 
pantagraph  from  overhead  construction  of  the  catenary  tvpe. 
Energy  is  transmitted  at  6,600.  volts,  three-phase,  60  cycles, 
supplied  by  a  hydro-electric  plant  six  miles  distant.  The 
equipment  is  arranged  for  freight  trains  of  .580  tons  to  be  operated 
at  9i  miles  per  hour,  with  a  maximum  giadient  of  1  in  154. 

Portable  Wireless  Sets  of  the  U.S.  Army.— Two  types  of 
field  radiotelegraph  sets  have  been  developed  for  use  by  the 
Signal  Corps  of  the  United  States  Army.  One  of  these  employs 
a  1  kw.  high-frequency  alternator,  and  the  other  a  2  kw. 
machine.  This  can  be  thrown  into  gear  with  the  petrol  engine 
of  the  car  on  which  the  set  is  carried.  A  |-ton  chassis  of  the 
commercial  type  is  employed,  and  on  the  top  are  ntounted  a 
set  of  mast-hoisting  shears,  wluch  are  folded  down  during 
transportation.  These  enable  the  crew  to  put  up  the  80  ft. 
mast  in  five  minutes.  A  signal  lamp  is  also  mounted  above 
the  car.  This  set  can  send  messages  100  miles  under  ordinary 
conditions,  or  150  if  circumstancs  are  favourable. 

An  Appeal  to  Professional  Men  for  Munitions  Work.— The 
following  unuuuucemunl  was  made  by  the  Board  of  Trade  on 
Tuesday  : — 

1^  Professional  men  who  have  practical  experience  in  various  branches  and 
grades  of  the  engineering  trades,  and  are  an.Kious  at  the  present  time  to 
place  their  services  at  the  di.sposal  of  tlic  Government,  are  invited  to 
consider  the  possibility  of  undertaking  manual  work  in  connection  with 
the  production  of  munitions  of  war.  The  great  need  of  the  moment  is  for 
skilled  mechanics  (turners,  titters,  millwrights,  &c.). 

Mull  who.so  training  has  included  engineering  workshop  experience  can 
now  do  valuable  service  by  offering  to  do  manual  work  at  the  usual  rates 
of  payment  for  such  work.  They  will  not  displace  any  skilled  workman 
who  is  already  employed,  or  capable  of  being  employed,  upon  the  pro- 
duction of  munitions.  They  will  simply  increase  the  army  of  those  who 
by  work  at  homo  lulp  the  armiis  abnmd. 

Professional  nun  who  wish  to  ollir  their  services  to  this  end  should 
send  full  partiriil.irs  of  Ui'ir  .|iialifi'i>tions  t<i  the  "  Kngineers'  War 
Servici'  lliv'ist.r,"  <,iuci-n  ,\iiri.- -.ilj;iniU-r.^  W(-.t  iiiiii-l.-r.  S.W. 

Engineering  Institutions  Volunteer  Training  Corps. — We 
!are  informed  tliafc  good  work  is  being  done   hy  tlio  various 


sections  of  this  Corps,  under  the  staff  of  the  London  Electrical 
Engineers  (T.F. ),  both  in  drill  and  the  special  technical  work, 
for  which  it  has  been  organised.  Arrangements  for  the  use  of 
a  miniature  rifle-range,  with  rifles  and  instructor,  are  being 
completed,  so  that  members  will  be  able  to  take  rifle  practice 
at  any  hour  of  the  day.  Recruits  will  be  welcome  from  among 
all  those  who  are  willing  to  fit  themselves  by  training  for 
military  engineering  work  ;  it  is  not  necessary  that  they 
should  be  members  of  one  of  the  Engineering  Institutions. 
Applications  from  men  with  an  engineering  bent,  even  if  in  other 
occupations,  will  bo  entertained.  Applications  should  be 
addressed  to  Lt.-(.'iil.  C.  B.  Clay,  Marconi  House,  Strand. 

A  New  Electric  Dredge. — In  the  latest  electric  dredge  built 
by  the  Narbon  Engineering  Co.  for  the  Northern  Dredge  & 
Dock  Co.,  of  the  U.S.A.,  a  somewhat  new  departure  is  made  by 
the  employment  of  self-starting  synchronous  motors.  That 
driving  the  main  pump  is  of  500  h.p.  running  at  720  revs,  per 
min.  and  taking  three-phase  current  at  2,300  volts  and  50 
cycles.  Gearing  is  fitted  to  drive  the  pump  at  two  speeds, 
namely,  300  and  200  revs,  per  min.  The  cutter  machinery  and 
the  winding  gear  are  worked  by  motors  of  the  slip-ring  type  of 
50  H.p.  and  30  h.p.  respectively,  both  connected  like  the  pump 
motor  direct  to  the  main  supply.  For  priming  the  main  pump 
a  water  jet  exhauster  is  used,  and  the  auxiliary  pump  for  this 
is  driven  by  a  small  motor  working  on  a  stepped  down  voltage. 
There  is  also  a  motor-generator  for  the  ordinary  lighting,  for  a 
searchhght  and  electric  horn.  The  dredge  can  excavate  a 
maximum  of  7,000  yds.  in  24  houi-s,  and  is  employed  on 
Lake  Nakomis,  Minneapohs. 

Stassano  Arc-Furnace. — A  technical  description  was  given 
recently  by  Mr.  AV.  31.  ilcKnight,  before  the  National  Electric 
Light  Association,  of  America,  of  the  first  Stassano  electric 
furnace  Ln.stallation  in  the  United  States.  A  1-ton  furnace  of 
this  type  has  been  operated  24  hours  per  day  continuously  since 
1903,  except  for  three  two-day  intervals  during  each  month, 
necessary  for  re-lining.  The  furnace  produces  steel  castings 
which  are  homogeneous  and  of  good  grain.  The  distinguishing 
feature  of  the  Stassano  furnace  is  that  fusion  is  obtained  by 
radiant  heat  from  a  three-phase  electric  arc  at  a  distance  of 
2  in.  to  3  in.  above  the  metal  and  apjiroximately  24  in.  from 
the  roof  of  the  firrnace.  The  operation  goes  on  in  a  closed 
chamber  with  a  neutral  atmosphere  for  the  chemicaL reactions 
which  take  place  in  the  process  of  refining.  The  current  con- 
sumption of  the  furnace  varies  from  800  amperes  to  2,000 
amperes  per  terminal  on  a  three-phase  150-volt  circuit,  which 
is  supplied  through  transformers  from  a  10,000-volt  trans- 
mission line.     The  average  demand  is  about  225  kw. 

Electrical  Rain-Making. — According  to  the  "  Pall  Mall 
Gazette,"  the  artificial  production  of  rain  is  about  to  be  put 
to  the  test  of  practice  in  Australia.  The  New  South  Wales 
Government  will  provide  the  cost  of  experiments  on  a  large 
scale,  to  be  carried  out  by  Mr.  J.  G.  Balsillie,  who  has  for  four 
years  been  conducting  researches  into  these  possibilities.  A 
captive  balloon  at  a  height  of  6,000  ft.  or  7,000  ft.  will  be  used 
to  discharge  electricity  in  two  forms  to  the  atmosphere.  This, 
it  is  hoped,  will  cause  sufficient  ionisation  to  provide  nuclei  ujion 
which  the  moisture  of  the  clouds  may  condense.  Any  means 
of  increasing  the  rainfall  of  Australia  would  be  au  immense 
benefit  to  the  coimtry,  and  Mr.  Balsillie  believes  that  a 
number  of  these  stations  set  up  in  the  path  of  the  prevailing 
winds  would  draw  all  the  moisture  from  the  clouds  carried  by 
them,  and  would  also  cause  the  cessation  of  natural  thunder- 
storms. 

Locomotives  of    the  Pennsylvania    Railroad.— In  '"  The 

Times  ''  Engineering  Supj)leiuent  some  details  are  given 
of  the  excellent  results  obtained  by  the  Pennsylvania  Railroad 
with  the  33  electric  locomotives  placed  in  service  in  1910  for 
hauling  passenger  trains  between  New  York  city  and  a  point 
in  New  Jersey,  leachod  through  the  tunnels  under  the  Hudson 
river.  In  the  first  four  years  of  service  these  engines  ran 
3,794,746  miles,  with  only  45  failures.  These  only  caused  a 
loss  of  271  minutes,  although  the  train  movements  during  this 
period   amounted   to   463  558.     The   locomotives   are   of  the 
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divided  type,  each  half  carrying  one  motor,  and  running  on 
four  coupled  driving  wheels  and  a  four-wheeled  bogie  at  the 
outer  end.  Continuous  cuiTent  at  650  volts  is  taken  from  a 
third  rail,  and  the  motors  are  of  the  commutatLog  pole  series 
type.  They  are  field  controlled,  four  running  notches  being 
provided.  The  complete  weight  of  a  locomotive  is  156J  tons, 
and  the  tractive  power  as  rated  66,000  lb.,  though  79,200  lb. 
has  been  developed.  The  engines  were  designed  for  starting  a 
550-ton  train  on  a  gradient  of  1  in  52.  but  actually  trains  of 
850  tons  are  often  started  under  these  conditions,  and  1 .000-tou 
trains  are  now  and  then  handled.  Inspection  and  small  repairs 
are  carried  out  every  day,  and  a  thorough  overhaul  after  every 
3,000  miles  run  ;  but  some  of  the  locomotives  have  run  for 
about  100,000  miles  before  tyi-e  turning  or  general  repairs  have 
been  necessary. 

Current  Topics. 

Subjects  of  current  interest  dealt  with  in  this  issue  include 
the  following : — 

Dr.  R,  S.  Willows  contributes  an  article  on  "  The  Theor\-  of 
Ctcillation  Valves  and  Gas  Relays  "  (p.  742). 

We  continue  Dr.  C.  C.  Garrard's  article  on  "  Apparatus  for  Protect- 
ing Electrical  Machinery  against  Abnormal  Electrical  Conditions  " 
(p.  736). 

A  description  is  given  of  the  latest  electric  iron-ore  smeltina  furnaces 
built  in  Sweden  (p.  729). 

We  publish  two  Papers  on  the  control  of  direct-ciurent  hoists 
recently  presented  to  the  American  Institute  of  Electrical  Engineers, 
one  by  Mr.  W.  T.  Snvder  (p.  732)  and  the  other  by  Messrs.  G.  E.  Stoltz 
and  W.  0.  Lum  (p.  738). 

A  description  Iiy  Mr.  A.  H.  Armstrong  of  the  3,000-volt  Continuous- 
current  Locomotives  to  be  used  on  the  Chicago,  iUlwaukee  and  St. 
Paul  Railway  is  given  on  page  743. 

Tlicse  are  also  disciLssed  in  our  Leading  Article  on  "  High  Voltage 
Continuous-current  Traction  "  (p.  740). 

We  i)ublLsh  an  article  on  "  Some  Aspects  of  Insulation  Design,"  by 
Mr.  H.  M.  Hobart  (p.  727). 

A  testing  transformer  for  a  pressure  of  500,000  volts,  built  by 
the  Oerlikon  Company,  is  described  on  page  745. 

The  sjjccial  report  of  the  Board  of  Trade  on  the  Keighley  Provisional 
Electric  Lighting  Order  is  given  on  p.  751. 


OBITUARY. 


Kii.i-Eii  IN  .Action. — We  regret  to  record  the  death  of  Mr.  W.  A.  B. 
Kinvan  Ward,  who  recently  died  of  wound.s  received  in  action.  Mr. 
Ward  commenced  his  business  career  in  London  as  an  apprentice 
in  the  National  Telephone  Co.  in  August,  1!»07,  and  on  the  com- 
pletion of  his  apprenticeship  in  1910  he  took  up  outside  construction 
work,  but  he  resigned  in  1912  and  joined  the  Constantinople  Tele- 
phone Co.,  where  he  remained  until  October,  1913.  He  joined  the 
Relay  Automatic  Telephone  Co.  (then  known  as  the  Betulander 
Automatic  Telephone  Co.)  in  Xovembcr,  1913,  and  he  was  for  some 
time  employed  in  London  and  in  France  in  connection  with  th" 
installation  erected  in  the  Bois  de  Boulogne.  On  the  outbreak  of 
war  he  was  called  up  to  serve  with  his  tympany,  in  which  he  held  the 
rank  of  2nd  lieutenant.  About  six  weeks  ago  he  was  ordered  to 
proceed  to  Alexandria,  with  a  view  to  jouiini;  iIh'  Mi  (litir-nuicaM 
Force  in  the  Dardanelles. 


PERSONAL. 

We  undiTNtand  that  the  death  of  Mr.  RobiTt  Ila-nmond  will  noc 
lend  In  jiiiy  chiiuge  in  the  name  of  the  (irm  of  Hobert  llaminiincl  & 
Son,  and  that  it  is  the  intention  of  the  (irm  to  eaiTV  on  the  praitici' 
und'T  the  old  name  and  i.t  the  same  address  as  hitherto.  I'endiiig 
the  return  to  civil  life  of  the  junior  partner,  ('apt.  R.  W.  Hammond, 
now  on  iielive  Kcrviee.  Messrs.  Preece.  Ciirdew.  Snell  iV  P.ider  have 
kindly  undertaken  to  exee\i(e.on  bi'half  of  the  linn,  all  work  now  in 
hand  mid  iiny  future  work  whi.di  may  be  enlru.sted  to  the  tiim.  Such 
ftrranKinient*  have  b< en  mn<le  iw  rc-gards  htiff,  aece»»  to  corresjion- 


dence,  records.  &c.,  that  Jlessrs.  Preece.  Cardew,  Snell  &  Rider  will  be- 
in  a  position  to  deal  effectively  and  promptly  with  any  matters  which 
may  arise  in  connection  with  existing  work. 

Mr.  J.  F.  Shipley  has  now  taken  up  the  position  of  engmeer  to 
Messrs.  Graham,  Rowe  &  Co.,  of  Liverpool. 

Mr.  A.  M.  Gray,  assistant  professor  of  electrical  engineering  at 
McGU]  University,  has  been  appointed  head  of  the  electrical  engineer- 
ing department  of  Cornell  Universit}-. 

Mr.  A.  E.  Wilson,  deputy  city  electrical  engineer,  of  Bristol, 
having  been  selected  by  the  War  Office  for  the  appointment  of 
electrical  engineer  to  the  chief  engmeer.  Southern  Command,  he  has 
resigned  his  present  appointment,  and  he  will  take  up  his  new  duties 
at  Salisbury  on  the  23rd  uist. 


APPOINTMENTS  VACANT. 


Applications  are  invi'ed  for  l\w  positions  of  shift  engineers  required 
at  the  new  temporary  station,  Xechells,  Birmingham.  Applicants 
must  have  had  sound  mechanical  and  electrical  euiiineering  training, 
and  must  have  had  previous  experience  of  a  similar  kind  in  a  large 
electric  generating  station  from  which  e.h.t..  three  phase  and  I.t. 
d.c.  supplies  are  given.  Commencing  salary  £104,  rising  to  £200  per 
annum.  Applications  to  city  electrical  engineer  and  manager  (Mr. 
R.  A.  Chattock),  14,  Dale  End,  Birmingham,  by  Aug.  30.  See  aUo 
an  adverlisemenl. 

The  High  Tension  Co.  require  a  man  with  experience  of  assembling 
sparking  coils.     See  advertisement. 

Armatm-e  and  stator  winders  are  required  for  railway  work  in 
London  district.     See  advertisement. 

A  civil  engineeruig  assistant  (salary  £200  per  amium),  siu'veying 
assistant  (£117-£12(1),  a  general  permanent-way  foreman  (£3.  5s.  per 
week)  and  foreman  platelayer  (£2.  5s.)  are  required  by  West  Ham 
Tramways  Dept.  Applications  (on  official  forms  to  be  obtamed 
from  the  General  Manager)  by  noon  Aug.  28. 

An  assistant  signal  engmeer  is  requiied  for  the  New  Zealand 
Government  railways.  Salary  £425,  rising  to  £475  per  amium. 
Applications  to  the  High  Commissioner  for  Ncav  Zealand,  13,  Vic-, 
toria-street,  London,  S.W.,  by  Aug.  31. 

An  engineer  is  urgently  required  for  Beds.  Reformatory,  Carlton, 
Sharnbrook,  to  turn  out  war  munitions  with  boys. 

Sutton  Coldfield  Corporation  require  an  electrical  engineer  and 
manager.  Commencing  salary  will  not  exceed  £250.  Applications 
lo  the  Town  Clerk  (Mr.  R.  A.  Reay  Nadin)  by  Sept.   1. 

The  University  of  London  is  about  to  appouit  a  principal  officer 
at  a  salary  of  £2,000  a  year.  Names  of  those  desirous  that  their 
names  should  be  considered  should  reach  the  Secretary  to  the  Senate, 
University  of  London,  South  Kensington,  S.W.,  by  Sept.  15. 

The  IMunicipal  Council  of  Sydney  (N.S.W.)  invite  applications  for 
ilie  position  of  deputy  general  manager  of  the  electricity  supply 
department.  Salary  £()50,  rising  to  £700  per  annum.  Applications 
10  the   town   clerk  (Mr.   Thos.   H.  Nesbitt),  by  Sept.  13. 


INSTITUTIONS  AND  SOCIETIES. 


Institute  of  Radio  Engineers  (New  York). On  Thui-sday  and 
Fiiday  afternoons.  September  Itilli  and  17th  next,  joint  meetings  of 
the  Inttitute  of  Radio  Engineers  and  the  American  Institute  of 
Kl(  ctrical  Engineers  will  be  luld  at  the  Panama-Pacific  Exposition, 
San  Francisco.  Prof.  Harris  J.  Ryan  « ill  give  the  n>sults  of  investi- 
gations on  the  "  Sustained  Radio  Frequency  High-Voltage  Dis- 
charge.'' by  Mr.  Roland  tJ.  Marx  and  himself,  taking  up  the  tiame 
and  brush  types  of  discharge  obtained  from  conductors  when  a 
powerful  arc  generatar  is  used  to  ajiply  voltages  up  to  50,000  at 
frecpieiieies  as  high  as  200,000  cycles  per  second.  On  Friday  Mr. 
Robert  H.  Marriott  will  read  a  Paper  on  "  Radio  Development  in 
the  United  States,"  giving  especial  attention  t;)  Pacific  Coast  con- 
ditions. 


ARRANGEMENTS  FOR  THE  WEEK. 

ENOINEERINO  INSTITUTIONS    VOLUNTEER   TRAIMINO  ;CORPS. 

Ollieer  CuiiniMudiiiL:.  I.ieiii  .1 ',,1.  C.  1!.  <  l;vy.  \M>.       ^ 
The  following  orders  have  Ix'cn  issued  for  I  lie  week  endiug  August  28, 
1915  :— 
Mondiiv,  Wednesday  and  Friday.— Drills  0:30  and  7:30  p.m. 
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SOME  ASPECTS  OF  SLOT  INSULATION  DESIGN. 


3Y  H.  M.  HOBART. 


Summary. — ^The  voltage  gradient  through  the  sipt  insulation  is 
considered  at  some  length  and  the  importance  of  using  as  insulation  a 
material  capable  of  withstanding  high  temfjeratures  without  deterioration 
is  emphasised.  The  useful  life  of  insulation  is  considered  and  the 
suggestion  is  made  that  the  life  be  taken  at  30,000  hours.  ^ 


The  thickness  of  the  insulation  employed  in  the  slots  of  low- 
pressure  armatures  is  usually  determined  largely  from  consideration? 
of  mechanical  strength.  Were  it  practicable  to  ensure  continuity 
and  unimpaired  mechanical  strength  at  all  parts,  thinner  insulations 
than  those  customarily  employed  would  usually  afford  ample  factors 
of  safety  so  far  as  regards  immunit^v'  from  disruption  by  the  electrical 
pressure. 

But  for  armatures  wound  for  high  pressmes,  say,  for  example, 
12.000  volts,  the  insulation  thickiess  is  proportioned  chiefly  with 
reference  to  the  strength  which  the  material  possesses  for  with- 
standing electrical  pressures.  This  maj'  be  termed  the  disruptive 
strength  of  the  material.  Quantitative  investigations  of  the  pro- 
perties of  insulatirg  materials  are. still  disappointingly  meagre.  It 
may,  however,  be  stated  that  the  disruptive  strergth  of  the  insulating 
materials  usually  employed  for  slot  insulations  does  not  increase 
in  proportion  to  the  thickness  employed.  As  a  rough  guide  for 
practical  purposes,  w^e  may  take  it  that  the  disruptive  strength 
increases  as  the  two-thirds  power  of  the  thickness.  If  for  a  certain 
insulating  material,  furnished  in  the  form  of  sheets,  the  disruptive 
strength  for  a  thickness  of  I  mm.  is  stated  to  be  30.000  volts  when 
tested  for  60  second;:-,  we  are  to  understand  that  a  thickness  of  1  mm. 
wiU,  on  the  average,  withstand  a  crest  pressure  of  30.000  volts  for 
60  seconds  without  pimcturing.  Applying  the  rough  '"  two-thirds 
power  "  rule,  a  0-5  mm.  thick  sample  of  the  same  material  will  have 
a  disruptive  strength  of  O-oO^x  30,000=0-63x30,000=18,900  crest 
volts,  while  a  2  mm.  thick  sample  will  have  a  disruptive  strength  of 
2*  X  30.000=  1  -59  X  30,000=47,500  crest  volts. 

The  three  results  are  brought  together  in  the  following  table: — 


Thickness  of  sample.     "  Disruptive  strength  " 
^                m  (crest)  volts. 

"Disruptive  strength" 
per  millimetre 
in  (crest)  volts. 

0-50  mm. 
I-OOmm. 
200  mm. 

18.900 
30,000 
47,500 

37.800 
30.000 
23,800 

It  is  desirable  again  to  emphasise  that  different  materials  exhibit 
ilitftrent  rates  of  variation  with  the  thickness  as  does  also  a  given 
material  imder  varied  conditions.  It  is  rare,  however,  that  it  is 
practicable  to  obtam  materials  or  conditions  ensuring  a  disruptive 
strength  directly  proportional  to  the  thickness,  and  for  the  ])urposes 
of  this  article  the  "'  two-thirds  power  '  rule  is  assumed  as  being  con- 
venient and  also  .sufficiently  representative. 

In  actual  practice,  slot  ii'.sulations  for  1.200- volt  armatures  are 
generally  about  2mm.  thick,  while  for  12.000volt  armatures  a 
thickness  of  about  5  mm.  is  usually  employed.  Such  insulations 
have  in  practice  been  shown  to  be  adequate  to  withstand,  not  only 
the  conditions  of  usual  service  but  also,  when  new,  the  test  required 
by  paragraph  2.54  of  the  A.I.E.E.  rules.  This  ])aragraph  reads  as 
follows : — 

254.  The  standard  test  for  all  classes  of  apparatus,  except  as  otherwise 
specified,  shall  be  twice  the  normal  voltage  of  the  circuit  to  which  the 

apparatus  is  connected,  plus  1,000  volts. 

'The  essential  conditions  of  the  test  are  prescribed  in  paragraphs 
248  to  2.52  inclusive,  which  read  as  follows  : — 

248.  Condition  of  Machinery  to  be  Tested.  Commercial  tests  shall,  in 
general,  be  made  with  the  completely  assembled  machinery  and  not  with 
individual  parts.  The  machinery  shall  be  in  good  condition,  and  high- 
voltage  tests,  unlfss  otherwise  specified,  shall  be  applied  before  the 
machine  is  put  into  commercial  service  and  shall  not  Im'  npjWied  when  the 
insulation  resistance  is  low  owing  to  dirt  or  moisture.  Hi(;hvoItage  tests 
shall  Vk-   made  at  the   temperature  asHumed   under   iiortnal   opi^ration. 

Hi((h\oltage  tests  to  determine  whether  specifications  arc  fulfilled  are 

admissible  on  new  machines  only.     Unless  otherwise  agreed  upon,  high- 

voltai;i-  tests  of  a  machine  shall  be  understood  as  b<'ing  made  ot  the 

factory. 
24H'  Points   of   Application   of   Voltage.     The  test  voltage  shall    be 

miccesHively  appliirl  lx.-tween  each  electric  circuit  and  all  other  electric 

circuits  and  metal  parts  grounded. 
2o().  Interconnected  Polyphase  Windings  are  considered  as  one  circuit. 

AM  windings  of  a  machine  except  that  under  tort  shall  be  connected  to 

-round. 

•  From  tho  "  Gencrol  Electric  Review  "  (U.S.A.) 


251.  Frequency,  Wave  Form  and  Test  Voltage.  The  frequency  of  the 
testing  circuit  shall  not  be  less  than  the  rated  frequency  of  the  apparatus 
tested.  A  sine-wave  form  is  recommended.  The  t^st  shall  be  made 
with  alternating  voltage  having  a  crest  value  equal  to  \  2  times  the 
specified  test  voltage.  In  direct-current  machines,  and  in  the  general 
commercial  application  of  alternating-current  machines,  the  testing 
frequency  of  60  cycles  per  second  is  recommended. 

252.  Duration  of  Application  of  Test  Voltage.  The  testing  voltage  foi 
all  classes  of  apparatus  shall  be  applied  continuously  for  a  period  of  60' 
seconds. 

A  1,200-volt  armature  will,  in  accordance  with  the  quoted  rule, 
be  tested  with  (2  x  1.200)  -(-1.000=3,400  %Trtual  volts  (corresponding 
to  4,800  crest  volts).  A  12,000-volt  armature  will  be  tested  with 
(2  X  12.000)+ 1.000=25.000  virtual  volts  (corresponding  to  35.400- 
crest  volts).  Since  the  tliicknesses  iu  these  two  cases  are  2  mm.  and 
5  mm.  respectively,  the  "  disruptive  strengths  "'  per  miUimetre  of 
thickne-ss  must  be  at  least  4,800/2=2,400  crest  volts  and  35,400/5  = 
7,100  crest  volts. 

The  materials  must  in  the  two  cases  be  such  as  shall,  under  the 
test  conditions,  correspond  to  the  following  values  for  samples  of 
1  mm.  thickness  : — 


Working  pressure    I        Thickness  of  "  Disruptive  strength  "  of  a 

of  armature.        j   insulation  in  mm.       sample  ot  1  mm.  thickness. 


1,200 
12,000 


4,800/25=3,000  volts. 
35,400/5^=12,000  volts. 


Evidently  we  are  imposing  a  much  more  severe  stress  on',  the 
insulation  when  we  test  a  12.000-volt  armature  -nith  only 
25,000/12.000=2-08  times  the  working  pressm-e  than  when  we  test 
a  1,200-volt  armature  with  3,400/1,200  =  2-84  times  the  working 
pressure. 

But  even  the  higher  value,  namely,  12.000  crest  volts  for  a  1  mm. 
sample,  appears  at  first  sight  to  be  exceedingly  low  when  we  mention 


Fig.    1. — Homogeneous   Insulation   Stressed   with   12,000  volts. 

that  a  1  mm.  thickness  of  natural  mica,  if  free  from  impurities,  has 
a  disruptive  strength  of  from  80,000  to  90,000  crest  volts,  while  1  mm. 
thick  samples  of  many  varieties  of  impregnated  fabrics  and  papers 
and  of  re-constructed  mica  test  above  20,000  crest  volts. 

But  1  mm.  thickness  of  natural  mica  can  only  be  obtained  in  flat 
plates,  and  such  j)lates  are  rarely  free  from  foreign  substances.  The 
pirrity  corresponding  to  the  above-quoted  values  of  the  disruptive 
strength  is  only  obtainable  in  selected  and  relatively  small  pieces. 
Wlu-n  mica  is  split  up  and  re-constructed  into  a  suflii-iently  flexible- 
and  reliable  form,  the  product  is  by  no  means  exclusively  ))ure  mica, 
but  ha-s  quite  a  considerable  percentage  of  binding  material  usually 
consisting  of  thin  paper  and  cementing  varnish.  Such  a  product 
when  in  the  form  of  a  flat  sample,  or  circular  tube,  of  1  mm.  thickness, 
should  still  have  a  di.sru))tive  strength  of  nearly  30.000  crest  volts. 
But  when  applied  in  ribbons  or  sheets  so  wrapped  on  as  to  form  a 
continuous  and  uniform  insulating  covering  around  the  slot  portion 
of  the  coil,  a  I  intn.  thickness  would  hardly  have  a  disruptive  strength 
much  in  excess  of  15.000  crest  volts.  A  5  mm.  thickness  would  not 
have  five  times  as  great  a  disruptive  strength  but  would  only  with- 
stand some  5' =  2-9  times  as  gieat  a  pressure  as  that  withstood  by 
a  1  mm.  thick  sample,  or  (2-9  x  15.000)  =  43,000  crest  volts,  corre- 
sponding to  a  pressure  of  43.000/ ^^2 -=.'10.000  K.M.S.  volts.  This 
leaves  us  a  margin  of  only  5.000  R.il.S.  volts  above  tlie  25.000-R.M.S. 
volt  test  required  by  the  A.I.E.E.  rules  for  a  12,000-volt  arnuiture. 

It  must  be  remembered  that  the  manufacturer  re(|uireK  his  own 
factor  of  safety  above  the  A.I.E.E.  test,  since  he  cannot  afford  to 
build  machines  which  will  be  on  the  ragged  edge  of  breaking  down 
w-hen  subjected  to  t  he  sjiecificd  tests.  It  is  now  clour  that  the  margin, 
ir.Htead  of  being  generous,  is.  in  the  case  of  12.000-volt  armatures,  so 
mo'erate  um  to  require  great  skill  and  care  in  design  and  construction. 

The  limits  of  this  article  will  not  ])ermil  of  allusion  to.  or  much  less 
a  comprchenBi%-e  discussion  of.  the  many  points  requiring  attention 
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in  the  design  of  the  slot  instilation  of  high-pressure  armatures.  It 
has  been  considered  desirable  to  draw  attention  to  the  order  of 
magnitude  of  the  quantities  involved.  Let  us,  however,  give  further 
consideration  to  the  influence  of  the  specific  inductive  capacity  of 
the  materials  entering  into  the  composition  of  the  slot  insulation. 

Fig.  1  is  a  diagrammatic  representation  of  a  5  mm.  thick  homo- 
geneous insulation  stressed  by  12,000  R.M.S.  volts.  Each  milli- 
metre of  thickness  experiences  a  stress  of  12,000/5=2.400  R.M.S. 
volts.  In  Fig.  2,  the  5  mm.  thickness  of  homogeneous  insidation 
has  been  replaced  with  two  2-5  mm.  layers,  the  left-hand  layer  being 
of^a  material  with  a  specific  inductive  capacity  of  6  and  the  right- 
hand  layer  of  a  material  with  a  specific  inductive  capacity  of  3.  The 
total  stress  of  12,000  R.M.S.  volts  will  be  shared  between  the  two 
layers  in  direct  proportion  to  their  thicknesses  and  in  inverse  pro- 
portion to  theirjspecific  inductive  capacities.     Letting  X  represent 


Fig.  2.- 


-IssrxATiox  OF  Two  Layers  of  Equ.4l  Thickness  and 
Different  Specific  Inductu'e  Capacity. 


the  pressure  across  the  left-hand  layer  and  12.000— X  that  across  the 
right-hand  layer,  we  have  X  :  12.000— X  =  2o/6  :  2-5/3.  Therefore 
X  =  4.000  and  12.000— X=8,000.  Consequently,  as  shown  in  Fig. 
2,  while  the  left-hand  layer  is  subjected  to  a  stress  of  only  -i,000/2-5 
=  1.600  R.M.S.  volts  per  millimetre,  the  right-hand  layer  is  stressed 
to  the  extent  of  8,000/2-5=3,200  R.M.S.  volts  per  millimetre.  Both 
of  these  values  are  quite  moderate.  But  let  us  now  consider  the 
conditions  represented  diagrammaticallj'  in  Fig.  3.  The  two  layers 
each  have  the  same  specific  inductive  capacities  as  in  Fig.  2,  but  while 
the  thickness  of  the  left-hand  layer  has  been  increased  from  2-5  mm. 
to  4  ram,,  that  of  the  right-hand  layer  has  been  decreased  from 
2-5  mm.  to  1  mm.  We  now  have  X :  12,000-X=4/6  :l/3,  X=8,000, 
12,000- X=4.000. 

The  left-hand  layer  is  now  subjected  to  8,000/4=2,000  R.M.S. 
volts  |)er  millimetre  and  the  right-hand  layer  to  4,000/1=4,000 
R.M.S.  volts  per  millimetre.     While  these  values  are  still  moderate. 
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that  across  the  right-band  layer  is  considerably  above  the  12,000/5 
=  2,400jR.M.S.  volts  per  millimetre,  which  is  the  average  for  the 
total  thickness. 

In  Fig.  4  the  thickness  of  the  right-hand  layer  is  still  further 
reduced  and  is  now  only  O'l  mm.,  the  specific  inductive  capacities 
being,  as  before,  0  for  the  left-hand  and  3  for  the  right-hand  layer. 
Wo  now  have  X  :  12,0(X)-X  =  4-9/(5:  01/3;  X=  1 1,500  U.M.S.  volt.s, 
12,000-X=5(t0  R.M.S.  volts. 

It  For  the  left-hand  layer  the  Htre«8  is  11,500/4-9=2,350  R.M.S.  volts 
per  millimetre  and  for  the  right-hand  layer  it  is  500/0*1=5,000 
K.M.S.  volts  per  millimetre. 

%Now  retaining  the  two  thicknesses  of  4'9  for  the  left-hand  and  O'l 
for  the  right-hand  layer,  and  the  HyK!cific  inductive  caiiacity  of  (i  for 
the  left-hand  layer,  let  us  coimider  the  ciuse  where  the  specific  in- 
ductive capacity  of  the  01  mm.  thick  right-hand  layer  is  reduced 
from  the  value  <f  Ihreo  c-orreHjioniling  to  Fig.  4  to  the  value  of  only 
one,  corresponding  to  air.     bidi-ed,  wo  may  consider  that  the  right- 


hand  layer  is  made  up  (f  a  film  of  air  adjacent  to  the  laminated  side 
of  the  slot  of  an  armature.  WenowhaveX:  12.000— X=4-9/6:  0-1/1 
X=  10.700  R.M.S.  volts,  and  12,000-X=  1.300  R.M.S.  volts.  The 
air  film  is  stressed  to  the  extent  of  1.300/0-1=13,000  R,M,S.  volts 
per  millimetre. 

It  will  he  noted  that  in  this  last  case  we  have  a  stress  of  1,300  R,M.S. 
volts  exerted  on  a  layer  of  au-  of  only  0-1  mm.  thickness.  The  dis- 
ruptive strength  of  0-1  mm.  of  air  is  only  some  700  R.M.S.  volts. 
While  the  precise  value  depends  ujion  several  factors,  we  are  e\"idently 
in  the  neighboitthood  of  values  which  may  occasion  discharges  across 
the  film  of  air  between  the  side  of  the  slot  and  the  outer  side  of  the 
insulation.  This  will  take  place  more  readily  at  corners,  such  as  at 
the  edges  of  ventilating  ducts. 

Instead  of  employing  for  the  left-hand  layer  a  material  with  a 
specific  inductive  capacity  of  6.  let  us,  in  the  last  case,  substitute  a 
material  with  a  specific  inductive  capacity  of  2.  This  gives  us 
X:  12.000— X=4-9/2  :  0-1/1;  X=  11,500  r!M.S.  volts,  and  12.000- 
X  =  500R.M.S.  volts. 

This  value  of  only  500  R.M.S.  volts  (less  than  half  of  that  obtained 
in  the  preceding  case)  will  not  suffice  to  break  down  a  layer  of  air  of 
0-1  mm.  thickness.  Consequently,  from  the  standpoint  of  mini- 
mising the  slow  eating  out  of  the  insidation  by  static  corrosion,  the 
material  employed  for  slot  insidation  should  have  a  very  low  specific 
inductive  capacity.  -» 

But  the  ideal  way  of  eUminatmg  the  difficulty  is  to  fill  up  all  spaces 
solidly,  utterly  displacing  the  slightest  traces  of  air.  Since  this  is 
exceedingly  difficult  of  complete  achievement,  it  is  well  worth  while 
l)roWding  the  further  safeguard  of  also  emplo_>Tng  for  the  slot  insu- 
lation (so  far  as  is  consistent  with  obtaining  the  other  essential 
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Six,  and  that  of  the  This  Layer  being  Three. 

qualities)  material  of  very  low  specific  inductive  caj)acity,  L'nob- 
servable  discharges  across  the  thin  air  films  between  the  insulation 
and  the  sides  of  the  slot  may,  under  certain  conditions,  produce 
ozone  and  nitric  acid  and  thus  still  further  impair  the  insidation  by 
setting  up  corrosive  chemical  reactions. 

Heat-resisting  Quauties. 

It  is,  however,  not  possible  to  select  whatever  material  best  suits 
us  m  the  matter  of  disruptive  strength  and  specific  inductive  capa- 
city. On  the  contrary,  we  must  cosisidcr  several  other  features, 
notable  among  which  is  the  eapiuity  for  withstanding  high  tempera- 
tures. Nowadays  the  leading  manufacturers  are  entirely  willing  to 
be  conservative  in  the  matter  of  temperatures  for  those  classes  of 
machuiery  which  ciui  be  designed  for  low-temjierature  operation. 
But  machines  of  certam  tJ'iX'S  anil  ratings  can  oidy  be  so  constructed 
that  their  operation  will  be  allended  by  very  high  tem))eratures  in 
certain  ))arts.  There  is  no  known  way  which  would  at  present  meet 
with  ap))roval  in  avoiding  these  high  temperatures,  in  extra  high- 
speed turbine  generators  of  very  large  ca])acity,  or  hi  totally-enclosed 
motors.  It  has  become  a  matter  of  great  importance  to  develop 
insulating  materials  which,  while  satisfactory  in  all  other  respects, 
will  also  withstand  temperatures  of  the  order  of  125^C. 

.\lthough  ordinarily  the  room  tcmiicrature  is  .some  25"C..  there  are 
sumnu'r  days  when  it  will  rise  (ui  au  engine  room)  to  40  C.  A  ther- 
mometer ri.se  of  M  V.  brings  us  to  an  ultimate  tein])erature  of  90°C., 
as  observed  by  thermometers  at  ]ioints  on  the  surface.  The  nature 
of  the  construction,  which  mtist  for  mechanical  reasons  be  employed 
in  such  machines,  renders  it  im-vitable  in  high-voltage  alternatore 
that  there  will  often  be  local  internal  temperatures  some  30"C.  to 
40^('.  greater  than  the  maximum  surface  readings.  This  leads  to  a 
tem]HTature  of  40 -1-50 -♦  35^  125" C.  I'sually  the  hot  spots  will  be 
at  tlie  inside  surface  of  the  slot  insulation  where  it  lies  against  the 
copper  coil.  If  (he  eojipcr  is,  as  is  usually  the  ca.se.  the  hottest  part, 
then  the  temperature  dilTerenee  between  the  outside  surface  of  the 
iiiHuiatiun  and   its  inside  surface  will  bo  greater  the  thicker  the 
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insulation  and  the  less  perfectly  air  has  been  eliminated  from  all 
parts  of  the  insulation. 

Consequently,  if  only  we  can  make  a  good  insulation  from  the 
standpoint  of  withstanding  the  electrical  stresses,  an  insulation 
which  is  relatively  thin  and  dense,  we  not  onlj'  have  the  great 
advantages  of  tlie  saving  in  valuable  space  in  the  slot,  which  can  be 
devoted  to  copper,  but  we  also  will  have  provided  a  much  better  path 
for  conducting  away  the  heat,  than  we  should  have  with  a  thick 
insulation,  especially  if  it  be  not  dense  but  more  or  less  permeated 
with  air  layers  and  particles.  Suppose,  for  instance,  that  by  means 
cf  immense  pressm'e  we  could  compress  the  usual  5  mm.  insulation 
so  as  to  reduce  its  thickness  to  2-5  mm.  We  should  thereby  expel 
all  ail-  particles.  We  shoiUd  have  doubled  the  heat  conductivity  by 
virtue  of  halving  the  thickness,  and  also  we  jirobably  should  have 
again  doubled  it  owing  to  the  elimination  of  aU  air  layers.  The 
resistance  to  the  escape  of  heat  would,  in  this  hypothetical  case,  have 
been  reduced  in  the  ratio  of  4  to  1  ;  and.  for  the  same  temperature 
rise  of  the  copper,  we  could  (assuming  negligible  heating  of  the  copper 
by  losses  in  the  surromiding  ii-on)  allow  the  winding  to  absorb  an 
internal  I-R  loss  four  times  as  great.  Thus  we  see  that  the  same 
consideration,  namely,  the  obtaining  of  complete  impregnation. 
which  eliminates  gradual  deterioration  of  the  insulation  by  static 
corrosion,  also  leads  to  the  best  restilts  from  the  standpoint  of  the 
trsuQsfer  of  heat. 

Life  of  Issulatiox. 

There  is  still  a  serious  insuflficiency  of  reliable  data  as  regards  the 
life  of  various  sorts  of  insulations.  When  slot  insulations  have 
become  exceedingly  dried  and  brittle  as  the  result  of  long  use,  then, 
for  instance,  in  the  case  of  railway  motors,  mechanical  vibration 
plays  a  part  in  the  further  deterioration  of  the  insulation.  This  is 
also  the  case,  to  a  certain  extent,  in  stationary  motors  and  in  gene- 


Fio.  5. — A  Typical  Life-Tempebatuee  Ctjkve  for  a   Paeticular 
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rators.  It  is  here  desired  to  draw  attention  particularly  to  the  case 
of  such  materials  as  are  required  for  the  slot  insulation  of  large  ^xtra- 
high-speed  turbogenerators. 

It  would  a])])ear  to  be  in  the  interests  of  economy  that  such 
machines  should  be  worked  hard  during  a  short  life  than  to  spare 
them  and  drag  out  their  life  over  a  long  term  of  years.  By  adopting 
the  policy  of  getting  all  we  can  out  of  them  in  a  short  space  of  lime, 
we  decrease  tlu;  total  interest  and  insurance  charges  on  the  invest- 
ment and  also  tlie  wages  jicr  mut  of  otitput.  'Jen  year.s  would  appear 
to  be  an  a]i])io])riate  life  to  assign  to  such  machines.  Hy  the  end  of 
10  years  the  jnogresa  of  the  art  is  such  that  we  are  certain  to  be  able 
to  procure  a  more  economical  machine  than  was  available  al  the 
beginning  of  that  term  of  years.  In  the  average  lighting  and  power 
plant  the  load  factor  on  the  station  is  of  such  a  value  that,  taking 
spare  sets  into  account,  we  cannot  economically  keep  any  one  machine 
in  service  for  more  than,  say,  one-third  of  the  time.  Consequently, 
instead  of  Ixii  g  in  service  for  87,r)(XI  hours  in  the  course  of  the  10 
years,  such  a  generator  will  only  be  in  service  for  some  87,500/3 
=  29.200  hours  or,  say,  30,000  hours. 

As  good  an  indication  as  possibles  should  be  available  of  the  tem- 
jierature  at  which  an  insulation  can  be  used,  in  order  that  it  should 
remain  thorougljy  sound  and  reliable  for  at  least  30,000  hours.  It 
would  be,  of  course,  imjiracticable  to  aw^ait  the  completion  of  30,(I(M»- 
hour  tests,  but  it  should  be  practicable  to  make  some  "  equivalent  ' 
test  consisting  of  a  higher  temperature  apjjlied  for  a  shorter  time. 
Knowing,  for  uistance,  from  an  actual  test,  that  a  ccrlain  insulation 
remains  thoroughly  sound  at  the  end  of  a  run  of  l,0<MI  hours  at,  say. 
U)0°C.,  there  should  Ix:  a  means,  by  use  of  the  laws  disclos<-d  in 
such  invcstigaticms,  of  deducmg  data  which  would  enable  us  to  know 
the  life  of  this  same  insulation  when  riui  at  I.jO'C,  and  again  al 
12.i°C.  Curves  of  the  tyjie  shown  in  Fig.  5  should  I)c  oblaineil  for 
many  irsulations  under  all  sorts  of  conditions. 


ELECTRIC  IRON-ORE  SMELTING  IN  SWEDEN. 


It  may  now  be  taken  for  an  established  fact  that  electrical  iron- 
ore  smelting  has  passed  tlirough  its  preliminary  more  or  less  experi- 
mental stages,  and  attained  in  Sweden  to  a  sotmd  and  rennmerative 
industrial  basis,  with  a  wide  scope  for  adoption  and  extension.  The 
ex]ierimental  electric  iron-ore  smelting  furnace  at  TroUhattan  was 
built  and  carried  on  at  the  instance,  and  at  the  expense,  of  the 
Jernkontoret,  in  Stockliolm.  It  was  rather  a  novel  venture  on  the 
part  of  tills  excellent  institution  :  but  the  results  have  already  shown 
how  correct  was  the  view  wliich  the  Jernkontoret  from  the  beginning 
took  of  this  new  process. 

The  following  details  of  the  further  development  up  to  the  present 
date  of  iron-ore  smelting  by  electric  energy  in  Sweden  were  given  bj' 
one  of  the  .Jernkontoret"s  mining  engineers,  Jlr.  .1.  A.  Leffler,  at  a 
meeting  held  there  on  May  28,  1915. 

It  is  highly  interesting  to  trace  the  development  of  electric  iron-ore 
smelting  from  the  small  experimental  furnace  at  Domnarfvet 
(1909),  through  the  larger,  but  stOl  experimental,  furnace  at  TroU- 
hattan, to  the  furnace  now  in  coiu-se  of  construction  at  the  Soderfors 
Works.  The  first-mentioned  utilised  about  500  kw.  ;  the  TroU- 
hattan furnace  ran  with  a  load  of  about  1,900  kw.  ;  the  Hagfors 
.furnaces,  with  a  load  of  about  2,200  kw.,  and  the  large  fmiiace 
(electro-metpi  type)  at  Domnarfvet,  with  about  3,000  kw.  The  one 
now  being  built  at  Soderfors,  however,  will,  in  the  first  instance,  be 
constructed  for  the  absorption  of  4,500  kw%,  and  afterwards,  some 
necessary  alterations  as  regards  the  electrodes  having  been  effected, 
probably  of  6.000  kw.,  for  which  amoimt  of  energy  the  shaft  has  been 
dimensioned. 

The  arrangement  of  the  smelting-chamber  in  the  latest  tyjie  of 
fimiace  presents  several  new  features.  At  the  bottom  and  up  part  of 
the  sides  there  is  now  a  layer  of  closely-packed  crushed  coke  or  elec- 
trode fragments  ;  between  the  arch  and  the  neck  there  has  been 
placed  a  water-cooled  ring,  which  serves  as  the  terminus  of  the  arch, 
and  on  the  top  of  the  arch,  as  a  protection  against  pressme  from 
within,  there  is  now  used  a  covering  of  steel  plate,  wliich,  again,  is 
comiected  with  the  plating  of  the  bosh  and  smelting-chamber. 

It  is  reported  that  at  the  Hagfors  Works,  in  the  construction  of  a 
new  arch  at  furnace  Xo.  2,  and  in  the  repau'  of  the  up|;er  portion  of 
the  walls  of  the  smelting-chamber,  bricks,  &c.,  costing  £78  were  used. 
The  relaying  of  a  12  in.  thick  arch  at  TroUhattan  took  130  hoius 
from  the  current  being  switched  off  imtil  it  was  switched  on  again  ; 
10  bricklayers  and  six  labourers  were  employed  for  the  work,  bricks 
and  other  material  cost  i'55,  and  the  labom'  amotmted  to  £29.  The 
last  relaying  at  TroUhattan  took  684  hoiu's  (from  October  31st  to 
Xovember  29,  1914) :  there  were  used  bricks,  electroile  waste,  tar, 
(S:c..  costing  £278.  labour  amotmted  to  £213,  the  reiiaiv  altogether 
con.sequently  costing  £491. 

Another  great  forw'ard  stride  is  in  connection  with  the  circulation 
of  the  gas  by  means  of  Jaeger  fans.  By  using  these  or  similar  fans 
the  circulating  amoimt  of  gas  per  tmit  of  time  can  be  kept  constant, 
which  is  a  decided  iwlvantage  for  the  working  and  its  economy.  The 
gas  is  drawai  from  the  to])  of  the  furnace,  cooled,  washed,  and  then  a 
IJortion  of  it  is  forced  uito  the  smelting-chamber  to  effect  the  reduc- 
tion of  the  ore.  The  average  production  of  pig-ijon  when  the  furnace 
was  running  with  a  loiwl  of  rather  more  than  3,000  k.v.a.,  was 
normally  250  tons  ])er  week  with  a  consumption  of  charcoal  of 
77  cubic  ft.  antl  a  consum))tion  of  electrodes  of  15.J  lb.  ])er  ton  of  ii'on. 

The  newest  electric  iron-ore  smelting  furnaces  are  all  sim-ounded 
with  houses  of  reinforced  concrete  or  iron,  which  also  marks  a  dis- 
tinct jirogrcss  in  construction  ;  from  electrical  considerations  it  may 
be  iuhisable,  as  has  been  done  at  Soderfors,  'ouse  reinforced  concrete 
roiuid  the  lower  portions  of  the  finnacc.  It  is.  however,  a  (piestion 
whether  the  induction  currents  which  arise  in  the  leinforcemcnt  of 
the  concrete  may  not  cause  the  iron  to  rust,  and  thus  weaken  the 
structure. 

As  to  the  manner  of  suspending  the  shaft,  different  methods  are 
being  adopted.  At  Domnarfvet  and  Soderfors  the  same  system  is 
being  followed  as  at  TrollluUtan — that  is,  the  house  itself  is  being 
used  as  supjHirling  foundation.  At  Hagfors.  on  the  other  hand,  tho 
shaft  rests  upon  a  scjiarale  and  inde]ien(lent  iron  construction.  Both 
systems,  no  doubt,  have  their  advantages  and  their  drawbaclfs. 
Shoidd  preference  be  given  to  either  of  them,  it  woidd  ])robabIy  bo  to 
that  used  at  Hagfors,  iniusmuch  a.s  it  makes  the  furnace  and  the 
house  round  it  free  and  indcpcmlent  of  one  another. 

We  will  now  ])roceed  to  give  some  details  concerning  the  furnace 
(Kleklrometallly|)c)  at  Donuiarfvet,  those  at  Hagfors  and  tho  large 
new  furnace  al  Soderfors. 

Kigs.  I  and  2  show  how  th(!  first  of  these  is  constructed.  Tho 
cliarcoal  and  iron  ore  are  hoisted  up  by  means  of  a  traverse.     Tho 


'  From  "  Engineering,"  slightly  abbreviated. 
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ore  is  crushed  in  a  Gates  crusher  to  pieces  of  60  mm.  (2-4  in.)  size  : 
the  crusher  is  worked  by  a  60  h.p.  electric  motor.  The  three  trans- 
formers (Fig.  2)  are  each  of  1.500  k.v.a.  capacity,  and  have  been 
supplied  by  the  New  United  Electric  Co..  of  Ludvika.  They  are 
placed  immediately  against  the  furnace  and  are  cooled  with  air.  The 
electric  energj'  is  received  as  three-phase  ciurent  of  6,800  volts  and 
60  periods,  and  rims  up  to  a  maximum  of  226  am])eres.  By  hand 
regulation  it  is  transformed  down  to  60  to  120  volts.  From  each 
transformer  proceed  eight  copper  bars,  four  for  each  electrode,  measur- 
ing 125  mm.  by  15  mm.  (5  in.  by  0-6  in.).  From  each  bar,  again, 
])rocecd  eight  22  mm.  copper  cables  (259  wires.  0-75  mm.  diameter), 
and  there  are  thus  32  cables  for  each-  electrode.  The  cables  are 
wedged  firmly  into  their  terminals.  The  six  carbon  electrodes  are 
round,  of  600  mm.  (24  in.)  diameter.  Each  jihasc  can  be  imcoupled 
indejiendently  of  the  other  two.  _^     I  [^ 


Fl08.  1  AKD  2. — AbRANQEMENT  of  FtTBNACE  AT  DOMNABFEVT. 

For  the  gas  circulation  there  are  installed  two  Enkoping  fana  (one 
in  rcHerve)  and  one  .Jaeger  machine  No.  8,  respectively  a  and  b  in 
ilUiHlrationa  (Figs.  1  and  2).  The  Enkoping  fans  are  worked  by 
belling,  each  from  its  35  n.r.  electric  motor,  witli  three-pha.sc  current 
of  600  vollH,  and  normally  make  1,200 to  l,.'tOO  revolutions  ;  by  means 
of  resJHlanceH.  their  nundjcr  of  revolution.s  can  be  varied  from  !IO0  to 
1.500,  Water  is  injected  on  the  propeller,  at  a  prcHsmc  of  4:t  lb,  ]ier 
square  incli.  through  n  i!)  mm,  pipe.  From  the  Enkoping  fans  the 
gas  goes  Tiartly  to  I  lie  Jaeger  fan  and  i)artly  to  a  pipe  .■!05  metres 
l<mg,  5<M)mm.  (2(»ii>.)  in  diiimetcr,  to  the  limekilns.  &e.  The 
.Ineger  fan  Is  worked  with  Lilting  frr.rn  a  ;!5  ii,p,  electric  motor,  like 
lh<HM>  just,  referred  to.  In  both  gtis-pipes  from  the  gas  outlets  water 
injerlion  is  applied  by  means  of  Kilrting's  water-spreaders,  four  for 
■  >"  h  piiK-,  with  6  mm.  holes. 


The  electric  iron-ore  smelting  plant  at  Hagfors  comprises  at  pre- 
sent three  furnaces,  a  fourth  fu  nace  being  in  course  of  coastruo- 
tion,  and  the  common  furnace-house  will  be  made  so  as  to  be  able 
to  accommodate  a  fifth  furnace.  Fig.  3  is  a  vertical  section 
through  furnace  Ko.  1.  Tliis  furnace  was  started  on  March  15. 
1912.  furnace  No.  2  in  the  beginning  of  August  the  same"  year, 
and  furnace  No.  3  in  the  spring  of  1913, 

The  requisite  charcoal  for  the  use  of  the  furnaces  is  stored  in  three 
charcoal-houses,  into  which  it  is  discharged  direct  from  the  railway 
waggons.  The  height  of  the  fall  in  the  charcoal-houses  is  5-3  to  6 
metres,  and  their  cai)acity  to  level  of  rails  48,000  cubic  metres  ;  by 
further  filling  up,  with  horses,  an  additional  20,000  cubic  metres  can 
be  stored,  or  about  l.i  times  the  present  annual  requirements  for 
three  furnaces — namely,  20,000  tons  of  80  cubic  ft.  The  charcoal  is 
conveyed  to  the  top  of  the  furnace  by  means  of  a  rojje  railway.  The 
working  of  the  charcoal  baskets  is  almost  entirely  automatic.  The 
capacity  of  the  rope  riylway  is  calculated  at  4,200  cubic  feet  per 
24  hours. 

The  ore  arrives  in  railway  waggons,  which  are  discharged  direct 
into  a  coarse  crusher.  Roasting'of  the  ore  does  not  take  place.  The 
coarse'orushing  of  the  ore  is  done  by  a  Blake  crusher,  with  490  mm. 


T 1 


Fio.  3. — Arrangement  of  Kurnace  No.  1  at  Haofors. 

by  620  mm.  (19  in.  by  24  in.)  Tuovith  ;  the  finer  crushing  is  done  by 
two  cruslicrs.  one  making  250.  the  other  215,  strokes  per  minute. 
The  crushmg  plant  is  worked  by  an  .SO  n.p.  electric  motor,  and  the 
capacity  is  30  tons  per  hour  when  all  the  crushers  are  going. 

Por  the  working  at  Hagfois  electric  ))OWer  is  derived  from  the 
power  mains  of  the  Uddeholni  ('om)>any  (power  stations  at  Forshult 
15  km..  and  Malta  5  km.,  distant,  further  power  stations  being  in 
course  of  construction  at  Knon  ami  Nain).  The  energy  is  three- 
))lia.se  alternate  current  of  25  ])eriotls  and  12,000  volts.  All  the 
motors  are  for  190  volts. 

For  each  furnace  there  are  installed  three  water-cooled  oil-insu- 
lated transformers  of  l,OIH)  k.w,a..  one  for  each  phase  (two  roimd 
electrodes  of  600  mm,  diamtcr  per  pha.se).  From  each  transformer 
]>rocced  eight  copiier  bars  (four  for  each  electrode).  200  mm.  by 
10  mm.,  which,  without  any  cable  connection,  are  attached  to  the 
electrode  contacts.  The  low  voltage,  50  to  lllO  volts  in  eight  Ntel)S. 
is  regulated  by  hand  by  means  oi  s|H'cial  regulators. 

Water  of  10  metres  (33  ft.)  natural  head  is  suiiplied  from  a  200  mm. 
(Sin.)  main  ])i])e  for  the  three  fmnaces  at  presi-nl.  in  opcratkin. 
\\hen  all  live  furnaces  are  complete,  a  ]n\>c  of  :!()0  mm,  will  rejilace 
the  present  one.  The  branch  lines  to  tlie  furmnrs  are  125  mm.  in 
(liiiineter. 
J.  The  finnaces  Nos.   '   to  3  have  tlie  shafts  susi)endcd  i>i\  an  iron 
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frame  with  fom-Jlegs  and  of  7-5  metres  (25  ft.)  height  ;  the  furnaces 
Nos.  4  and  5  wiO  be  suspended  in  ca''similar  manner,  but  the  iron 
structure  will  have  three  legs.  The  bottom  base  for  the  latter  two 
furnaces  will  consist  of  a  moderately  reinforced  concrete  block,  the 
npjier  stirafce  of  which  lies  1  metre  beneath  the  level  of  the  groimd. 

Furnace  Xo.  1  has  a  bowl-shaped  smelting  chamber  ;  the  others 
are  cylindrical.  The  furnaces  are  encased  in  plates  over  all ;  the 
smelting  chambers  are  buUt  of  basic  If  6  bricks  :  in  the  bosh  Stabbam 
bricks  are  used,  and  in  the  shaft  Hoganiis  bricks.  The  top  is  not 
bricked  in.  All  the  furnaces  have  Tholander  chargLng-measures. 
The  measures  are  lifted  by  means  of  an  electric  vrinch.  of  a  lifting 
speed  of  0-1.5  metre  per  second.  The  motor  is  an  encased  4  h.p. 
motor.  Each  furnace  has  two  gas  outlets  of  500  mm.  (20  in.)  dia- 
meter and  a  300  mm.  gas-torch.  The  gaspipes  are  swept  by  means 
of  water,  supplied  by  a  high-pressure  "  Gamma  "  pump  of  500  litres 
per  minute  capacity,  with  50  metres  pressure-height ;  the  pump  is 
direct-coupled  with  a  9  H,p.  motor,  and  makes  1.400  revs,  per  min. 

From  all  the  furnaces  a  comiecting  700  mm.  (28  in.)  gaspipe  goes 
to  the  Martm  works  ;  each  furnace  can  be  shut  oif  from  this  pipe. 
For  the  gas  circulation  there  are  installed  two  fans,  with  water 
injectors  (one  in  reserve)  ;  these  fans  each  make  1.000  to  2.000 
revolutions,  usmg  10  H.p.  to  20  h.p..  and.  with  2,000  revolutions,  give 
3,000  cubic  metres  of  gas  per  hour  against  a  counter  pressure  of 
3.50  mm.  of  water. 

The  slag  is  tapped  into  funnel-shaped  cast-iron  moulds  m  blocks 
of  1.300  kg.,  and  is  then,  by  a  traverse,  lifted  into  railway  wagons 
and  tUted  into  the  lake.  The  pig-iron  is  tapj)ed  mto  ingot  moulds 
and  raised  by  means  of  a  traverse. 

The  houses  surroimding  the  furnaces  Nos.  1  to  3  are  of  brick, 
whilst  the  house  round  tlie  fuiiuues  Xos.  4  and  5  will  be  an  iron  con- 
struction, with  10-in.  brick  tilling.  6  in.  on  the  top.  The  roof  sup- 
ports are  of  iron,  and  the  roof  of  corrugated  iron.  The  cost  of  con- 
struction of  furnaces  Nos.  1  to  3  at  Hagfors  is  given  in  the  tabular 
statement  annexed. 

For  three  furnaces  48  men  are  required,  and  wages  per  ton  were, 
for  the  year  1913^  3-85s.  The  corresponding  figures  for  the  year  1912 
at  Blasterhyttan  blast  furnace  were  7-25s.  for  Bessemer  pig-iron,  and 
7s.  for  Martin  pig-iron. 

At  present  there  is  an  electric  ore-smeltmg  furnace  (Elektrome tall- 
type)  in  course  of  construction  at  Soderfors,  of  which  installation 
sections  are  given  in  Figs.  4  and  5.  The  charcoal  is  conveyed  to  the 
furnace-top  by  means  of  a  rope  railway  (speed,  0-(i5  metre  per  second), 
which  was  pre\"iously  in  use  at  the  Blasterhyttan  blast-furnace.  The 
■ore  will  be  conveyed  in  the  same  manner  as  at  Hagfors. 

The  electric  energy  will  be  supplied  by  the  power-station  at 
Elfkarle.  three-phase  alternate  current,  50  periods,  voltage  20,000 
volts  at  the  power-station,  which  at  Soderfors  has  gone  down  to 
18,000  volts.  In  three  water-cooled  oil-insulated  transformers,  each 
of  2.300  k.v.a.,  the  voltage  is  reduced  to  50  to  100  in  eight  steps. 
Each  transformer  has  12  bars  (300  mm.  by  12-5  mm.)  of  copper, 
which,  through  re-coupling,  may  be  converted  into  eight,  four  for 
each  electrode,  and  which  are  direct  attached  to  the  copper  contacts 
of  the  electrodes.  The  six  charcoal  electrodes  have  a  diameter  of 
•700  mm. 

Coat  of  C'onalruclion  of  Hagfors  Furnnas  Nos.  1  to  3. 

Building £11.KOO 

Furnaces 12,:i()U 

Electrical  transformers  with  requisites,  lighting  1 4,200 

f'harcoal  and  ore  transport  arrangements,  cranes  and 

traverses  .5,600 

Crushinf<  plant 1,900 

Water  pi|X's  and  pumps (i70 

Putting  ground  in  order,  railway  lines   1 .930 

Loose  fittings,  &c 102 

Instruments,  not  electric  170 

Drawings,  engineers'  fees,  &c 1 ,840 

Total £50,342 

The  smelting-chamber  stands  on  a  concrete  baae,  perforated  by 
seven  circular  air-])a8sagcs.  The  shaft  is  suspended  from  a  girder 
construction.  Both  the  smelting-chamber  and  the  sliaft  are  jilale- 
mantlcd.  The  arch  of  the  smelting-chamber  is  finished  near  the 
neck  with  a  water-cooled  ring. 

For  the  gas  circulation,  two  ventilators  are  being  installed  (one  in 
'*«erve),  of  the  Zschockc  syst(mi,  and  a  Jaeger  fan.  The  venti- 
lators each  have  a  capacity  of  .SO  cubic  metres  per  minute  against  a 
prenauro  of  100  mm.  (4  in.)  water.  The  one  is  direct  coujiled  to  a 
thrce-phHsc  cnrMmutalor  motor  of  20ii.i>.  and  300  volts,  capable  of 
Iting  regulated  between  700  and  1,400  revolutions;  the  other  (llic 
re»er»'e  ventilator)  to  an  asychronous  motor  of  20  n. p.  and  1,42(1 
revolutions,  the  nuuilwr  of  revolutions,  by  means  of  resistance  regu- 
lation, being  capable  of  being  rcgulau-d  down  to  700.  The  Jaeger  fan 
IS  work.-fl  1,.-  i,„,(ii,.{i  gearing  from  a  three-phase  commutator  motor. 


like  the  one  just  referred  to.  and  has  a  capacity  of  about  80  cubic 
metres  of  gas  per  minute.  It  is  constructed  for  a  maximum^coimter- 
jiressure  of  750  mm.  (30  in.)  of  water,  and  can  be  adjusted  for  re- 
spectively 60,  120,  180  or  240  revolutions.  i-  'I 

The  gas  leaves  the  furnace  through  an  outlet  of  800  mm.  diameter. 
The  slightly-slopmg  gaspipe  from  the  outlet  is  swe])t  by  a  water- 
spray.  The  contmuationof  the  gaspipe  is  1,000  mm.  (40  in.)  interior 
diameter ;  it  first  proceeds  straight  downwards,  and  afterwards 
ascends,  ending  in  the  water  receptacle  and  water  trap.  In  the 
descending  and  ascending  branches  are  placed  20  centrifugal  water- 
spreaders,  which  ])roduce  umbrella-shaped  water-sprays  across  the 
pipe  section.  From  the  ascendmg  branch  the  gas  is  drawn  by  one 
ventilator,  where  it  is  further  cleansed  with  water  and  is  then  driven 
uito  the  water-separator  (or  remover).  On  the  pipe  between  the 
water-scrubber  and  the  Jaeger 'fan  is  ;ui  outlet  for  the  gas  to  the 
Martin  works.  The  circulating  gas  is  driven  by  the  Jaeger  fan  to  a 
ring-drum  (500  mm.  in  diameter),  and  further  into 'the  smelting- 
chamber. 

The  pig-iron  is  run  into  ingot  moulds,  being  raised  by  means  of  an 
electric  travelling-crane  of  5  tons  capacity  and  with  10  metres  span. 
The  crane  has  three  motors,  and  is  fitted  with  lif  cing-hook  and  electro- 


Figs.  4  and  5. — Arrangement  or  Furnace  at  Soderfors. 

magnetic  appliances.  The  lifting  speed  is  G  metres,  the  longitudinal 
speed  is  75  metres,  and  the  cross  speed  20  metres  per  minute.       J 

The  house  is  being  built  of  reinforced  concrete  to  the  level  of  the 
electrode  floor,  and  above  that  as  an  iron  construction,  with  150  mm. 
brick  fill.     The  roof  is  of  corrugated  galvaiiiscd  iron. 

The  charcoal-house  at  Soderfors  is  of  some  interest.  The  length  is 
100  metres;  breadth,  32  metres;  its  capacity  is  about  8,700  ton.s. 
'i'hc  house  frame  is  built  of  wood  ;  roof  and  walls  of  corrugated 
plates.  Two  railway  lines  run  through  the  house  on  supports  of 
reuiforccd  cxjncrete,  and  7  metrcs^above  the  level  of  the  ground.  The 
charcoal  is  fed  into  baskets  which  hang  on  rails  ;  the  ba,skets  arc 
om))ticd  on  to  a  transport  band  ;  this  is  400  mm.  broad,  and  moves 
with  a  speed  of  0-.'t5  metro  per  secoiul.  tranHjiorling  8  cubic  metres 
]»er  hour.  The  band  delivers  the  (diarcoal  to  a  shaking-sieve,  which 
makes  300 strokes  jier  minute,  and  from  which  the  ehan^oal  falls  into 
a  ])i)cket,  from  where  it  is  emptied  uito  the  ba.ikels.  The  dust  from 
the  sieve  is  removed  by  means  of  a  band  elevator  to  another  transport 
band.  250  mm.  broad,  and  runnijig  at  u  speed  of  0-20  metre  per 
second,  which  discharges  it  in  diwt-ppckets.  The  house  is  of  an 
unusuallyjstrong  construction. 
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DIRECT-CURRENT   CONTROL   FOR   HOISTING  EQUIP- 
MENT IN  INDUSTRIAL  PLANTS.* 

BY    W.    T.    SSYDER. 

Summary. — In  selecting  a  controller  for  application  to  various  types 
of  mill-machinery  all  the  conditions  must  be  considered,  such  as  the 
class  of  operator,  conditions  of  location,  operation  and  maintenaPce. 
relative  importance  of  reliability,  simplicity,  cost  and  repairs,  and 
initial  cost.  These  points  are  illustrated  by  three  different  types  of 
control  as  applied  to  a  blast-furnace  skip  hoist,  to  a  high-speed  coal 
hoist,  and  to  a  slow-speed  ash  hoist. 


It  is  the  purpose  of  this  Paper  to  descrilie  briefly  the  controllers 
on  a  few  different  types  of  hoisting  equipment,  and  point  out  ome  of 
their  advantages  and  disadvantages,  also  to  point  out  what  are  good 
points  to  be  desired,  as  well  as  the  undesirable  features  to  be  avoided 
in  selecting  a  controller  for  the  different  classes  of  service,  j 

Bl.\st-Furnace  SkipJ|Hoist. 
A  description  of  a  particular  skip  hoLst  and  controller  is  given 
below,  Fig.  1  showing  a  general  arrangement  of  the  skip,  cars  and 
hoist.  The  hoist  is  driven  by  a  17.5  H.P.,  300  revs,  per  mm.,  230- volt, 
compound -wound  continuous-current  motor,  geared  to  two  drums, 
each  moimted  on  a  common  shaft.  One  of  these  drums  winds  up  the 
hoisting  cable  while  the  other  is  imwinding.  one  car  being  at  the  top 
of  the  incline  while  the  other  is  at  the  bottom. 


KiG.  1. — Skip  Hoist  for  ;jOO-tos  Blast  Furnace. 

When  the  power  is  shut  oif  the  hoist,  a  solenoid -operated  band 
brake  is  automatically  apj)licd.  The  solenoid  is  shiuit-woiuul  and 
is  energined  by  the  closing  of  the  reverse  switches,  and  released  upon 
their  ojKiiing.  The  amount  of  power  and  time  required  through  an 
operating  cjcic  i.s  sliown  in  Fig.  2. 

As  it)  shown  on  this  curve,  which  was  taken  under  normal  oiwralion, 
the  time  required  to  hoist  the  car  to  the  top  of  the  furnace  and  duui]) 
it  is  40  seconds.  If  for  any  reason  fsister  charging  is  desired,  this 
time  can  Ix;  reduced  to  33  seconds  jier  trip  by  adjusting  the  accelerat- 
ing relay  to  shorten  the  time  for  acceleration,  and  also,  by  making  a 
sligh  luljuHtment,  resistance  is  automatically  inserted  in  the  shmit 
field  cir<^uit  immediately  followuig  the  liuit  point  of  acceleration,  and 
is  cut  out  again  just  liefore  reaching  the  normal  slow-dowii  pouit. 
When  not  needed,  it  only  requires  a  moment  to  make  the  necessary 
a<ljuHlnienls  to  allow  I  hi'  hoist  to  oi)eratc  at  normal  speed.  Should 
the  lioist  cable  iH'Come  slack  for  any  reason,  such  us  a  descending 
car  Htojiiiing  on  account  of  dcruilrni'nl,  brokin  axle,  &c.,  Ix'fori^  it 
reachcH  the  bottom,  or  if  one  of  the  diiplicdc  cables  shoirld  break, 
the  siigging  cable  will  open  an  electrical  contact  which  will  im- 
mediately I  III  oil  I  he  power,  jind  the  motor  comes  to  rest. 

To  the  hoi.Ml  drum  shafl  isgeared  a  eonlael  arm  which  travels  over 
11  dial  on  which  there  are  contat^a  thai  control  some  of  the  oiierotions 
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of  the  main  controller  after  the  operator,  who  Is  located  40  ft.  away, 
tlu-ows  on  the  master  controller  to  start.  To  the  motor  shaft  is 
connected  a  small  generator,  the  voltage  of  which  varies  with  the 
speed  of  the  hoist  up  to  70  volts  maximum.  Across  the  teiuinals 
of  this  generator  is  comiected  a  relay  which  varies  the  resistance  that 
i-  comiected  in  multiple  with  the  arniatiu-e  of  the  hoist  motor  at  the 
slow-down  point.  This  is  accomijlished  by  atljusting  the  relay  so 
that  it  wiU  operate,  when  a  load  of  coke  or  an  empty  car  is  being 
hoisted,  and  cut  out  at  this  point  a  section  of  the  resistance  that  is 
comiected  in  multiple  with  the  hoist  armatiu-e.  When  a  heavier 
load  is  teing  hoisted,  the  speed  of  the  hoist  is  reduced,  in  consequence 


TIME  IN  SECONDS 


Fig.    2. — Skip  Hoist — One   IToh.p.   CoMPotiy-D-wouND  Motor,     230" 

VOLTS,  300  REVS.  PER  MIN..  654JaMPEKES.^    2 

of  which  the  voltage  from  the  small  generator  is  not  high  enough  to 
operate  the  relay,  and  all  the  resistance  is  jx-rmitted  to  be  in  circuit 
across  the  terminals  of  the  hoist  armature,  thereby  producmg  less 
retardmg  effect  at  this  ])otnt.  ^^'hile  the  permissible  overtravel  ia 
28  in.,  the  actual  variation  in  the  stoppuig  point,  with  tliis  simple 
slow-down  arrangement,  docs  not  exceecl  5  in.,  apd  is  due  to  the  slip 
of  the  brakes  on  the  various  weights  of  load. 

A  simplified  wuing  diagiam  of  the  connections  of  the  motor  and 
controller,  and  a  chart  showing  the  sequence  of  operation  of  controller 
switches  is  shown  in  Fig.  3.  This  controller  is  located  in  the  same 
building  as  the  hoisting  machmery.  It  is  inspected  and  given  any 
necessary   attention   the   same   as   all   other  electrical   apparatus. 
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Switch  D2  Aulomj.u.*'ty  Selected 

Fici.   3. — ScuKME   OF  Main   Connections   for   Skip   IIhist. 

During  tho  ])a.st  four  years,  the  entire  electrical  equipment  in  con-  ' 
ncction  with  this  skip  hoist,  including  motor,  controller  and  wiring, 
has  caused  a  stop  of  55  minutes  on  I  lie  ftirnace,  ami  was  due  to 
jiaruiVui  riuuiing  otit  of  a  relay  coil  and  gcltuig  on  iv  secondary 
contact,  ihereliy  insulating  the  contact  iii  cl  causmg  the  controlle) 
to  fail  to  start.  Most  of  the  lime  was  Hjicnt  in  hmiting  the  tiouble 
With  projier  iirrangemenl  of  termmals  litis  fault  couUl  have  Veer 
found  by  lest  in  a  very  short  time. 

When  it  is  considered  that  the  ski])  avcTiiges  10  trips  )>cr  hour 
Hcven  days  each  week,  and  that  tic  controller  goes  through  th' 
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different  operations  of  the  cycle  each  time  entirely  automatically; 
accelerates,  slows  down  and  stops,  with  no  further  attention  after 
it  is  started  by  tlie  ojierator  closing  the  master  switch,  the  degree  of 
reliability  that  can  te  obtained  with  a  modern  controller  is  evident. 

The  master  switch  being  located  remote  from  the  main  controller 
and  hoist  apparatus  makes  it  inconvenient  to  manceuvre  the  hoisting 
machine  when  changing  or  adjusting  cables.  This  objection  was 
overcome  by  providing  simple  hand  control  in  the  hoist  house, 
consisting  of  several  small  knife  switches  connected  to  the  main 
controller.  A  single-pole,  double-throw  knife  switch  operates  the 
reverse  contactors  :  another  single-pole,  smgle-tlu-ow  kjiife  switch 
operates  the  accelerating  switches,  and  another  switch  of  the  same 
type  operates  the  slow-down  contactors.  This  arrangement,  in 
addition  to  convenience  in  manceuvring  the  hoist,  permits  the 
electric  repairmen  to  try  out  the  main  controller  after  any  adjust- 
ments or  repairs  without  being  required  to  signal  some  person  to 
operate  the  master  switch.  The  scheme  has  the  advantage  over  a 
duplicate  master  switch  in  that  any  operation  of  the  main  controller 
can  be  performed  out  of  its  regular  order. 

To  prevent  the  car  from  approaching  the  stopping  point  at  a 
dangerous  speed,  a  relay  is  provided  in  circuit  with  the  hoist  armature 
and  retarding  resistance,  that  will  operate  to  cut  off  power  and  apply 
the  band  brake  should  the  circuit  through  the  motor  retarding  resist- 
ance not  be  made  at  the  p  oper  time. 

A  blast  furnace  can  produce  continuously  a  certain  amount  of 
iron  which  has  a  certain  value  dependent  upon  market  conditions. 
The  maximum  possible  ont]rtit  under  best  possible  conditions  would, 
while  these  conditions  remain  unchanged,  result  in  100  per  cent. 
r)utput.  Certain  conditions  arise,  however,  which  require  that  the 
i'<s  of  melting  be  reduced  and  which  results  in  loss  of  production 
Ml monly  and  erroneously  termed  delay. 

A  decrease  in  the  rate  of  the  nielting  process  residts  not  in  delay  of 
jaculuction  but  in  curtailment  of  production,  and  should  be  referred 
1 . 1  as  a  loss  in  tons  of  iron  or  in  units  of  monetary  value,  and  not  as  a 
delay  in  units  of  time.  The  same  reasonmg  does  not  necessarily 
apply  in  departments  using  the  product  from  a  blast  fm'nace. 

In  the  case  of  an  open  hearth  department  depending  entirely 
upon  uon  from  the  local  blast  fiu'naces,  a  shut-d  own  is  not  nec(  ssarUy 
a  curtailment  of  production.  As  long  as  the  re  is  storage  for  the  blast 
furnace  production  during  a  shut-down  of  the  open  hearth  department 
and  there  is  sufficient  open  hearth  capacity  t  o  absorb  the  stored  iron 
along  with  the  normal  output  from  the  blast  furnace,  the  stop  could 
be  properly  termed  a  delay  in  produ  ction  which  would  be  regained 
later  and  would  not  necessarily  represent  a  monetary  loss  in  so  far  as 
production  is  concerned. 

On  the  other  hand,  if  there  is  always  an  abimdant  supply  of  iron 
and  a  demand  for  the  ojjen  heartli  prodtict,  a  halt  in  operation  in  the 
open  hearth  department  would  be  a  curtailm  ent  of  production  and  a 
monetary  lo.ss. 

Therefore  a  failure  of  auxiliary  equipment  in  any  department 
beyond  the  bla.st  furnace  may  result  in  a  delay  of  production  or  »  cur- 
tailment of  production,  dependent  upon  conditions.  But  a  failure 
of  auxiliary  equipment  of  a  blast  fimiace  that  causes  a  reduction 
of  the  melting  rate  is  almost  invariably  a  curtailment  of  production 
and  a  monetary  loss  that  cannot  be  recovered. 

Thus  it  follows  that  in  selecting  auxiliary  equipment  for  a  blast 
furnace  the  feature  most  desired  is  reliability.  In  selecting  a  skip 
hoist  controller  the  requirements  are  in  the  following  order  : 

1,  Reliability  ;  2,  maintenance  ;  3,  depreciation  ;  and  4,  initial 
cost. 

RelifihiUly. — The  detail  parts  of  the  controller  should  be  as  few  as 
practicable  in  order  to  have  a  minimum  number  of  po.ssib)e  sources 
of  trouble.  There  should  be  enough  switches  to  limit  the  accelerat- 
ing current  to  a  value  that  will  not  be  harmful  to  the  motor  or  other 
parts  of  the  equipment.  Four  accelerating  switches,  thus  giving 
five  steps  of  acceleration,  are  ample. 

Main  contacts  should  Ije  self-cleaning  to  prevent  excessive  arcing 
ami  fn  ezing.  Auxiliary  contacts  should  be  so  designed  as  to  prevent 
accimuiiation  of  insulating  ])articles  that  may  come  from  the 
'  inoHphere.  or  elsewhere. 
I'sually  there  is  heavy  electrically-driven  machinery  operating 
i.tar  blast  funiaces  that  causes  the  line  voltage  to  fluctuate  widely, 
•nd  shunt-wound  switches,  designed  for  230  volts,  particularly  for 
•kip  hoist  controllers,  should  lie  designed  to  operate  successfully  on 
any  voltage  between  17.5  and  2(i0.  The  complete  controller  and  its 
wiring  should  be  so  designed  that  a  deposit  of  coke  and  ore  dust  that 
in  common  in  the  atmosphere  about  a  blast  furnace  ciiimot  cause 
grounds,  short  circuits,  or  sneak  circuits. 

Skip  hoist  controllcrH  have  in  many  cases  been  unnecessarily 
boidenc<l  with  elaborate  and  complicated  schemes  for  obtaining 
■Wooth,  uniform  acceleration,  and  cut-off  point  confined  within  very 
narrow  limits.     This  is  sometimes  a  very  desirable  accomplishment 


for  a  skip  hoist  controller  to  have,  but  the  apparatus  necessary  for  the 
accomplishment  introduces  complications  and  chances  for  trouble 
that  very  materially  lessen  the  reliability  of  the  controller,  and  the 
recessity  for  this  close  regulation  should,  whenever  j)raeticable.  be 
avoided.  A  skip  hoist  controller  with  which  the  writer  is  familiar 
was  originally  designed  with  retarding  resistance  gi'aduated  in  about 
50  steps,  which,  by  means  of  regulating  apparatus,  could  be  varied  to 
keep  the  motor  speed  practically  constant  from  no-load  to  full  load 
(that  is.  empty  car  to  load  of  ore  or  limestone),  through  the  slow-dowii 
jieriod  which  gave  a  minimum  variation  in  the  sto]i]iing  point.  It 
was  foimd  that  a  pei'fectly  satisfactory  slow-do^^^l  effect  could  be 
obtained  with  the  use  of  but  two  steps  of  retarding  resistance.  While 
regulation  is  not  as  close  as  with  the  original  scheme,  it  answers  all 
requirements  and  is  very  much  more  simple  and  reliable. 

Since  operating  a  skip  hoist  is  only  one  of  numerous  duties  devolv- 
ing upon  one  man,  it  is  essential  that  the  controller,  after  being 
started.  })eT'fornis  all  of  its  fimctions  accurately,  accelerating,  retard- 
ing, and  stopping  automatical!}-.  All  reasonable  protection  should 
be  provided,  including  overload,  no-voltage,  open  shmit  field,  slack 
cable  cut-out,  overspeed,  overtravel,  and  jirovision  to  ctit  off  power 
and  ajiplj'  the  mechanical  brake  in  case  of  failure  to  complete  the 
circuit  through  the  armature  and  slow-down  resistaiue. 

Resisfers. — The  resister  to  be  used  with  a  skip  hoist  controller  is 
seldom  given  sufficient  consideration,  and  for  this  reason  it  is  very 
often  a  greater  source  of  trouble  than  the  controller,  and  invariably 
gives  more  trouble  than  it  should.  As  the  resister  has  equal 
responsibility  with  the  controller  proper,  and  one  is  useless  without 
the  other,  they  shovdd  be  given  equal  consideration.  It  is  important 
that  the  resister  has  sufficient  carrying  capacity  to  limit  the 
temperature  rise  to  SO^C,  High  temperatures  will  in  time  deteriorate 
any  insulation  now  known  to  the  art,  and  the  result  will  be  an 
ultimate  breakdown. 

Alternate  heating  and  cooling  of  the  resister  result  in  loose  con- 
nections, fatigued  material,  oxidation,  broken  gi'ids,  open  circuits, 
short  circuits,  groimds,  ifec.  The  more  frequent  the  alternations  and 
the  wider,  the  temperature  range  the  sooner  will  come  one  or  the 
other  of  the  above-mentioned  failures.  Cast  iron  is  not  a  desirable 
material  for  resistors  because  of  its  fragility.  Mica  is  not  a  desuable 
insulation  for  resisters  because  of  its  mechanical  weakness  and  rapid 
deterioration  luider  certain  conditions,  such  as  heat,  moisture,  &c. 

Another  weakness  in  banks  of  cast  grid  resistors  and  one  that 
gives  more  trouble  than  any  other  is  the  multitudinous  ninnber 
of  joints,  each  grid  being  afflicted  with  from  two  or  four  joints, 
one  on  either  side  of  the  lugs. 

Wiring. — Too  much  emphasis  cannot  be  placed  on  the  inqjortance 
of  using  the  best  materials  and  first-cla.ss  workmanship  in  installing 
the  secondary  wiring  of  the  controller  itself,  and  from  the  controller 
to  the  master  switch.  &c.,  particularly  iir  connection  with  a  skip 
hoist  controllei-.  For  2.')0-volt  work,  wire  nuule  for  l..'iOO-volt  working 
pressure  should  be  used.  Secondary  wiring  should  be  extra  flexible, 
and  no  wire  smaller  than  No.  12  should  be  used.  Care  should  be 
taken  not  to  nm  wires  connected  to  high  resistance  relay  coils  in  the 
same  conduit  with  wires  subjected  to  high  mduced  voltages,  which 
may  cause  improper  action  of  the  relays. 

MaiiitetKiiice  and  Depreciation. — All  parts  that  are  subject  to 
renewal  should  be  easily  accessible  for  insjiection,  repairs  aiul 
renewals.  H]nire  parts  should  be  as  few  as  possible.  This  can  be 
done  by  making  all  magnetic  switches,  all  secondary  contacts.  &c., 
duplicate  of  each  other.  The  terminals  of  all  main  and  secondary 
wiling  should  be  plamly  marked  and  be  so  arranged  to  simplify  trac- 
ing or  testing  in  case  of  trouble. 

A  cohtroller  that  is  reliable  and  easily  rejiaired  and  maintained  will 
not  be  subject  to  dei)rccialion  ;  its  life  will  be  determined  by 
obsolescence  brought  about  by  changed  conditions.  Unless  there 
is  a  change  in  the  design  of  the  blast  furnace  or  skij)  or  sojnc  condition 
arises  that  renders  the  controller  useless,  it  will  give  the  same 
satisfactory  service  indefinitely. 

Coxl. — In  selcctuig  a  controller  for  a  blast  furnace  skip  hoist,  the 
purchase  price  should  be  the  last  consideration.  A  controller  that 
would  not  be  deiieiulabic  seven  days  in  e\-ery  week  should  not  bo 
accepteil  as  a  gift,  if  one  nu^re  dei)cndable  could  be  olitained. 

I  lie ^11 -Speed  Coal  Hoist. 
.\ii  outline  diagram  of  a  high-speed  hoist,  the  control  e<|uipment  of 
which  will  be  considered,  is  showii  in  Fig.  4.  This  is  a  d(nibl(!  hoist, 
each  being  cajiable  of  hoisting  100  tons  of  coal  pt^r  hour,  with  a  grab- 
bucket  of  70  cubic  feet  capacity,  weighing  0.200  lb.  empty.  The 
average  weight  of  coal  per  lift  is  l{  tons,  making  a  total  average 
load  of  about  0,000  lb.  Kach  hoist  is  driven  by  a  litK)  n.i'..  con- 
tinuous rating,  compound-woimd,  CM)  revs,  [ler  min..  2:iO-volt, 
continuous-current  motor,  which  is  geared  to  a  <lruin  on  which  is  the 
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closing  cable.  To  this  (!ium  through  a  solenoid -operated  friction 
clutch  is  connected  the  shell  cable  drum. 

The  solenoid  vrhich  operates  the  friction  clutch  is  controlled  by  a 
push-button  smtch  in  the  handle  of  the  operators  master-controller. 
After  the  bucket  is  closed  and  the  stress  on  cables  is  equalised,  the 
friction  clutch  ojierates,  connecting  shell  and  closing  cable  drums 
together.  While  the  bucket  is  being  hoisted,  the  sheave  carriage  is 
movetl  by  an  auxiliary  drive  up  an  incline,  the  j)ath  of  the  bucket 
describing  a  parabolic  curve,  the  total  vertical  lift  being  128  feet. 

Wlien  the  bucket  reaches  the  dumping  point  tlie  friction  clutch  is 
released,  a  band-brake,  ojierated  by  foot  lever,  is  applied  to  the  .shell 
drum,  power  is  applied  to  the  motor  and  closmg  cable  driuii  in  the 
reverse  direction,  and  the  coal  is  diimped  into  a  chute,  and  the 
bucket  continues  lowermg  and  moving  do^iTi  tlie  incline  at  the  same 
time.  The  hoist  motor  is  retarded  by  dj-namic  braking,  with  the 
shell  and  closing  cable  drums  locked  together  and  the  bucket  in  the 
■open  position. 

Tlie  actual  time  required  to  complete  a  roimd  trip  is  37  seconds. 
Tlie  permissible  time  per  trip  based  on  100  tons  of  coal  hoisted  per 
hour  and  \\  tons  per  lift  is  45  seconds.  The  power  and  time  requiied 
for  the  complete  cycle  of  operation  is  shown  in  Fig.  5. 

A  simplified  wiring  diagi'am  of  the  hoist  motor  and  controller  is 
shown  in  Fig.  6.  The  magnetic  switches  on  this  controller  have  a 
continuous  rating  of  1.000  amperes,  and  have  given  very  satisfactory 
service  for  five  years.  The  master  controller,  mains  controller  and 
motors  are  located  as  shown  in  Fig.  4.  The  resister  is  located  in  an 
enclosure  separate  from  the  controller  house. 


Fio.  4. — Co.iL  Hoist. 


On  this  kind  of  service  it  Ls  important  to  keep  all  electrical  equip- 
ment, particularly  a  magnetic  controller,  in  an  enclosure  where  it  can 
be  kept  clean.  Coal  dust  being  a  non-conductor  will  only  be  troublc- 
8omc  due  to  lodging  on  secondary  contacts  and  insulating  them,  and 
by  getting  into  moving  parts  of  magnetic  control  apparatus  ;  aside 
from  thi.H,  it  will  do  no  particular  damage  except  that  precaution 
nh<nild  Ix-  taken  to  j)revent  coal  dust  from  accumulating  in  enclosures 
in  which  there  is  electrical  apparatus,  particularly  in  controller  rooms, 
for  the  reason  that  arcing  Li  liable  to  cause  a  conflagration  of  the 
dust. 

Experiments  that  have  been  made  by  the  U.S.  Bureau  of  Mines 
have  proved  that  less  than  0-2  oz.  of  coal  dust  Jier  cubic  foot  of  air 
will,  under  favourable  conditions,  permit  ])ro])agatinn  of  flame  from 
partiile  to  particle  of  dust,  and  cause  a  conflagration  that  will  ]>riHlucc 
a  ))re»Hure  in  an  enclosure,  which  will  dislodge  any  dust  that  may  Ix- 
nrTumulalc<I  on  the  frame-work  of  the  enclosure,  and  may  cause  an 
explfwinn  with  disastrous  results.     This  feature  should  be  kept  in 

mind  when  iPHtnlling  electrical  equi])ment  of  any  kind  about  a  coal- 

hiiiHting  or  crushing  plant. 

Since  an  ('(piipnient  of  this  kiixl  requires  an  operator  having  at 

leant   the  intellectual  capacity  of  a  framear  motorman.  elaborate 

protective  frnturcs  in  connection  with  the  control  system  arc  not 


needed.  To  devise  a  controller  for  an  equipment  of  this  kind  that 
would  be  proof  against  a  careless  or  incompetent  operator  would  be 
impracticable  if  not  impossible.  The  only  protection  necessaiy.  as 
has  been  proved  by  five  years"  operation,  is  current-limit  acceleration 
and  overload  protection. 

As  stated,  there  are  two  duplicate  equipments  on  a  common 
structure  operating  as  one  imit.  hoisting  coal  from  the  same  boat. 
To  pro^-ide  against  heavy  current  surges  on  the  transmission  line  and 
power  plant,  the  hoist  controllers  were  interlocked  electrically  to 
prevent  both  hoisting  at  the  same  time,  but  allowing  one  to  hoist 
wliUe  the  other  is  lowering.  Tn  addition  to  the  benefits  that  were 
expected,  this  arrangement  has  residted  in  lower  maintenance  cost 


Fig.  5. — Coal  Hoist — One  300  h.p.  CoMpotJXD-wotrsD  Motob,  220 

VOLTS,  300  REVS.  PER  MIS.,  1,050  AMPERES. 

on  the  hoisting  plant,  brought  about  by  more  even  stresses  on  the 
structure,  and  a  more  even  pace  on  the  part  of  the  operators,  there 
being  less  tendency  to  reckless  operation,  since  one  operator  cannot 
hurry  miless  the  other  operator  does  likewise,  and  one  cannot  slow 
down  without  affecting  the  other.  The  result  is  that  capacity  is 
maintained  while  stresses  on  the  hoisting  equipment  and  structure, 
transmission  lines  and  power  plant,  are  iiiuch  less  severe.  This 
arrangement  also  permits  of  a  more  efficient  use  of  the  transmission 
copjier. 

Since  an  equipment  of  this  kind  must  necessarily  have  some 
reserv^e  capacity,  there  is  usually  sufficient  time  during  the  working 
turn  to  do  all  ordinary  repair  and  maintenance  work.     We  therefore 
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Fio.  6. — Scueme  of  M.mn  Connections  for  Co.vl  Hoist. 

attach  less  importance  to  continuity  of  operation  for  .service  of  this! 
kind,  and  give  the  matter  of  repair  and  maintenance  cost,  together] 
with  the  initial  cost,  more  consideration  than  if  we  were  selecting  a- 
skiji  hoist  controller. 

The  controller  an<l  its  wiring,  for  service  such  as  just  described, 
sliould  be  easily  accessible,  simple  in  adjustment,  and  free  from 
delicate  relinements.  so  that  the  ojK-rator  can  make  the  necessary 
adjustments  ami  locale  and  correct  all  ordinary  defects  and  failures 
in  (inler  that  delay  iinil  expense  of  having  to  .send  f"-  ••\\u-v  iinin-. 
skilleil  help,  be  kept  lo  a  iniiiimiim. 
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The  so-called  series-sn-itch  would  not  be  suitable  for  this  class  of 
service  for  the  reason  that  selective  speed  points  are  desirable  both 
in  hoisting  and  lowering. 

Referring  to  Fig.  5.  it  will  be  noted  that  to  accelerate  about  1,400 
amperes  are  required  for  a  period  of  about  7-5  seconds,  and  only 
about  1.100  amjjeres  for  tliree  seconds  are  requii-ed  after  the  accelerat- 
ing resistance  is  all  cut  out  imtU  power  is  cut  ofi.  The  accelerating 
resistance  therefore  is  in  circuit  about  75  per  cent,  of  the  total  time 
that  the  motor  is  hoisting,  and  it  is  in  circuit  about  20  per  cent,  of  the 
total  time  required  for  a  complete  operating  cycle. 

The  accelerating  resistance  for  this  work  .should  therefore  have  a 
capacity  of  1,000  amperes  continuously  with  a  temperatiu-e  rise  of 
50°C.  if  it  is  to  give  satisfactory  service.  A  resistor  so  designed 
would  prevent  excessive  heating  in  normal  operation  and  prevent 
bum-out  in  case  of  accelerating  switches  failing  to  close  and  leaving 
part  of  the  resistance  in  circuit.  With  this  rating;  the  saving  in 
repairs  and  maintenance  over  a  period  of  years  would  pay  a  handsome 
return  on  the  additional  investment  necessary  over  what  would  be 
required  for  a  resistor  that  would  ordinarily  be  supplied  for  starting 
a  300  H.p.  motor  at  full-load  on  a  35-second  operating  cycle. 

It  would  be  conservative  to  say  that  no  steel  plant  is  free  from 
trouble  and  expense  incident  to  acceleratmg  resistance  of  insufficient 
current-canying  capacity,  and  that  in  a  gi-eat  many  cases  the  repair 
and  maintenance  cost  of  the  resistor  alone,  neglecting  the  expense 
and  interruption  to  plant  operation  incident  to  resistor  bum-outs, 
would  justify  the  expense  of  replacing  the  troublesome  resistor. 

Slow-speed  Atjtojutic  Ash  Hoist. 

The  equipment  to  be  considered  here  is  used  for  hoisting  ashes  from 
a  gas-producer  pit  and  dumping  into  a  car  on  an  elevated  track,  the 
general  arrangement  of  the  hoist  being  shown  in  Fig.  7.  The  con- 
troller was  designed  to  be  operated  by  men  who  wheel  ashes  from  the 
gas-producer,  it  being  only  necessary  for  them  to  push  a  button  and 
the  bucket  of  ashes  is  hoisted  and  dumped,  and  the  bucket  returned 
to  the  loading  position  without  further  attention.  A  simplified 
wiring  diagram  and  sequence  of  switches  are  given  in  Fig.  8. 

Without  the  automatic  controller  the  man  who  woidd  operate  the 
hoist  would  have  to  be  more  skilled  and  be  paid  a  higher  wage  rate 
than  wculd  a  man  who  was  only  required  to  wheel  ashes.     This 


The  requirements  of  a  controller  for  this  service  woidd  be  about 
similar  to  that  of  a  blast  furnace  skip-hoist  controller,  in  that  it  should 
have  every  protection  to  avoid  damage  to  the  hoisting  equipment  and 
that  it  should  function  positively  and  accurately.  These  featmes, 
together  with  maintenance  and  initial  cost,  should  be  given  most 
consideration.  Continuity  of  operation  although  desirable  is  not 
absolutely  essential,  as  is  the  case  with  a  blast  fiunace  skip  hoist 
controller. 

A  controller  for  this  service  should  be  enclosed  to  prevent  its  being 
tampered  with.  All  repairs  and  adjustments  should  be  made  by  a 
competent  electrical  repair  man.  The  accelerating  resistance  should 
carry  full  load  current  continuously  with  normal  temperature  rise  to 
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Fig.  8. — Scheme  of  JLiis  Coxsectioxs  for  Ash  Hoist. 

avoid   excessive  heating  in  case  the  accelerating  switches  fail   to 
close  and  allow  part  of  the  resistance  to  remain  in  circuit. 

CoNcxrsiON. 

For  applications  similar  to  a  blast  furnace  skip  hoist  where  failure 
of  auxiliary  equipment  is  liable  to  cause  a  dead  loss  in  [jroduction, 
the  matter  of  reliability  and  continuity  of  operation  is  a  necessity, 
in  relation  to  which  all  other  requirements  are  of  secondary  im- 
portance. The  initial  cost  of  a  controller  for  this  service  should  be  a 
last  consideration. 

Where  conditions  are  similar  to  those  of  the  high-speed  coal  hoist 
that  we  have  considered,  where  an  ordinary  delay  does  not  affect 
])lant  operation,  and  whore  the  operator,  since  he  must  be  skilled  to  a 
certain  degree  to  operate  the  equipment,  could  also  take  care  of  all 


T1MC  IN  UCONOS 


Fig.  9. — Ash  Hoist — One  25  h.p.  Compound-wound  Motor,  550  revs. 

PER  MIN.,  250  volts,  101  A&tPERES. 


feature  alone  would  justify  the  installation  of  the  automatic  con- 
I  troUer.  Thus  the  ])o»3ibility  of  an  incapable  operator  damaging  the 
hoisting  apparatus  is  eliminated.  The  possibility  of  a  properly 
ilRsigned  iiutomatic  controller  failing  ia  very  remote,  as  is  evidenced 
I  liy  the  r<cord  of  failures  referred  to  in  our  description  of  a  bla.st 
furnace  skip  hoist  automatic  controller. 

It  will  Ik!  noted  in  Fig.  9  that  nearly  double  the  time  is  required 
to  lower  than  is  re(|iiirtd  to  hoist  the  bucket.  The  reason  for  this  is 
that  five  minutes  elapse  from  the  time  that  the  full  bucket  of  ashes  is 
started  up  until  the  man  returns  with  a  barrow  of  ashes  for  the  next 
'■rnpty  bucket.  Advantage  is  taken  of  this  time,  and  tli.-  bucket  is 
■illowed  to  return  all  the  way  down  on  very  low  speed  in  order  to 
K'duce  wear  and  tear  on  the  apjiaratus  and  siniplify  the  control. 


ordinary  repairs  and  maintenance  of  the  electrical  equipment,  the 
questions  of  simplicity,  repairs  and  maintenance,  and  initial  cost 
shoukl  be  given  most  consideration,  the  matter  of  continuity  of 
ojK'ration,  while  desirable,  is  not  a  first  consideration. 

Applications  similar  to  the  slow-six-ed  ush-hoist  which  has  been 
consideretl  and  which  is  to  Iw  0])erated  by  imskilled  labour,  require 
that  the  controller  jierform  its  fimctions  jiositivcly  and  accurately, 
and  have  all  protective  features  necessary  to  avoid  damage  in  all 
ca.ses  to  the  apparatus  which  it  controls. 

Where  the  controller  is  designed  for  automatic  acceleration,  to 
j)rovide  against  accelerating  switches  failing  to  close  and  leaving  |)art 
of  the  resistance  in  circuit  and  on  manually-operated  controllers 
where  the  accelerating  period  represents  10  ])er  cent,  or  more  of  the 
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complete  operating  cycle,  the  resistor  should  have  carrying  capacity 
equal  to  that  of  its  motor  with  a  maximum  temperature  rise  of  50  C. 

P*rotective  resistance  in  series  with  magnet  switches  is  a  possible 
source  of  trouble  which  shoiJd,  when  practicable,  be  avoided. 
Failure  to  short-circuit  the  resistance  prevents  the  switch  from 
sealing,  thereby  damaging  the  switch  contacts.  Defective  resistance 
if  not  replaced  immediately  will  result  in  the  burning-out  of  the 
switch-coil. 

The  absence  of  any  attempt  at  standardising  high-resistance  imits 
requires  very  careful  attention  to  ensure  always  having  on  hand  spare 
imits  of  the  proper  cajjacity  and  resistance  value. 

A  simplified  wiring  diagram  should  be  furnished  with  each  con- 
troller. On  the  same  sheet  should  be  given  all  data  necessary  for 
obtaining  spare  parts  ;  either  catalogue  reference  or  other  means  of 
identification. 

Fir  ally,  in  selecting  a  controller  for  a  particular  application  all 
conditions  must  be  considered,  such  as  class  of  operator,  conditions 
imder  which  it  will  be  located.  o])erated  and  maintained,  the  relative 
importance  of  the  different  f.utors.  such  aa  reliability,  simplicity,  cost 
of  repairs  and  maintenance  and  milial  cost,  the  order  of  importance  of 
wliich  will  be  different  for  different  apphcations. 

A  careful  analysis  of  all  of  these  factors  will  help  to  determine  the 
best  controller  for  the  particular  application,  and  whether  it  should 
be  non-automatic,  .semi-automatic,  full  automatic,  or  manually 
operated.  Generally  speaking  manually-operated  controllers  for 
ser\-ice  above  25  h.p.  capacity  should  not  be  used  on  hoisting  equip- 
ments. 


APPARATUS  FOR  PROTECTING  ELECTRICAL  MA- 
CHINERY AGAINST  ABNORMAL  ELECTRICAL 
CONDITIONS.* 

BY    C.   C.    GARRARD. 

(Continued  from  p.  544.) 

Summary. — ^The  author  deals  first  with  the  conditions  which  give  rise 
to  abnormal  electrical  conditions  of  a  transient  tj-pe.such  as  those  due  to 
switching,  arcs  and  sparks.  Methods  of  suppressing  arcs  to  earth  are 
described.  The  author  then  passes  on  to  pressure  lises  between  the 
turns  of  electrical  windings,  and  those  due  to  causes  exterior  to  the 
system,  such  as  hghtning.  Various  protective  devices  are  described, 
such  as  water  jet  earthing  resistances,  the  Moscicki  and  other  conden.sers, 
Giles'  valve  and  the  more  ordinary  hghtning  arresters.  In  conclusion  the 
question  of  earth  plates  is  considered. 

THE  GILES  VALVE. 

It  was  shown  on  p.  996,  Vol.  LXXII.,  in  connection  with  horn 
arresters,  that  in  order  to  afford  adequate  protection  agaiu.st 
surges  in  the  line  the  series  resistance  shoukl  be  low  in  value,  of 
the  order  of  50  ohms.  Now,  with  a  pair  of  horns  discharging 
a  high  voltage  current  through  such  a  resistance,  the  danger  is 
present  that  the  current  v\ill  be  suddenly  ruptured  when  it  is 
at,  or  near,  its  maximum  vahie  instead  of  at,  or  near,  its  mini- 
mum value,  as  in  an  oil  switch.  This  is  one  of  the  most  dis- 
agreeable features  of  the  horn  discharger,  as  the  sudden  inter- 
ruption of  such  a  current  may  itself  set  up  dangerous  pressure 
rises.  For  this  reason  the  horn  arrester,  while  afEorditig  a 
certain  measure  of  protection,  is  by  no  means  a  perfect  instru- 
ment for  the  purpose  in  view,  and  is,  in  fact,  only  installed 
when  tlie  question  of  cost  is  paramomit.  \i\  ingenious  form 
of  spark-gaj)  arrester,  in  which  this  disadvantage  has  been 
ob\'iated  is  tliat  invented  l)y  Georges  Giles  (see  British  patent 
No.  4,997  of  1909),  and  is  illustrated  in  Fig.  18. 

A  diagrammatic  drawing  of  the  construction  of  the  Giles 
valve  is  given  in  Fig.  19. 

The  main  spark-gap  e  V  is  set  so  that  it  comes  into  operation 
when  the  pressure  rises  to  the  required  amount  (say,  25  per 
cent,  above  normal  value).  In  series  with  the  spark-gap  is  the 
high  resistance  K,  generally  of  the  value  of  1 ,6<I0  ohms.  The 
bottom  of  the  column  ia  formed  of  the  discs  (?,  e*,  c^  &c.,  made 
of  non-arcing  metal. 

These  are  separated  from  each  other  and  from  the  central 
metallic  rod  t  by  the  micanite  insulation  <'  and  r.  It  will  thus  be 
seen  that  the  dises  <?,  e*,  c^  &c.,  form  i)etween  each  other  small 
Hpark-gaps,  while  each  disc  (ornts  with  the  central  rod  I  a  small 
ronilenser  in  eart.h.     The  last  disc  c"  is  directly  connect^'d  to 
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earth.  Fig.  20  illustrates  the  electrical  connections  and  scheme. 
Assuming  now  that  e'e-  are  set  so  as  to  jump  across  at  10,000 
volts,  the  current  then  flows  through  R  and  e^  and  the  small 
condenser  formed  by  e^  to  earth.  Owing  to  the  smallness  of 
the  ciuTent  there  will  be  a  comparatively  small  drop  in  the  gap 
e^e^  and  R,  and  e^  -n-ill  assume  a  voltage  of.  say,  9,500  above 
earth.  But  e*  is  still  at  earth  potential,  and  the  consequence 
will  be  that  there  will  be  a  discharge  across  the  air-gap  e*e*. 
This  is  repeated  at  all  the  other  air-gaps  rmtil  the  bottom  disc 
is  reached  when  the  line  is  directly  connected  to  earth  through 
all  the  spark-gaps,  and  the  current  flowing  is  limited  by  R. 
Now,  the  effect  of  having  all  the  spark-gaps  and  the  resistance 
in  series  is  that  directly  the  voltage  falls  below  the  value  for 
which  the  spark-gap  e^e^  has  been  adjusted  the  current  ceases 
to  flow — that  is  to  say,  the  apparatus  is  self-extinguishing 
similarly  to  the  multigap  arrester.  It  diSers,  however,  fiom 
the  ordinary  multigap  arrester  in  being  able,  by  virtue  of  the 
small  condensers,  to  be  set  to 
operate  and  self  extingvush  at  a 
voltage  much  nearer  the 
normal.  The  difference  between 
sparking  across  voltage  and 
extinction  voltage  is  only  about 


Fiti.  20. 

Fig.  18.— B.vtteby  of    Fig.  19.— Diaoramsiatic    Principlb  of  op 
Giles  Vai.ves.         drawing  op  Giles  Valve,   tiox  of  Giles  V 

8  per  cent.  If,  therefore,  the  gap  be  set  to  jump  across  at  1 
per  cent,  above  normal  volts  the  arc  will  be  extinguished  whe 
the  voltage  falls  to  2  per  cent,  above  normal.  A  setting  v 
25  per  cent,  above  normal  for  the  jumping  voltage  is  therefor 
quite  safe. 

It  is,  obvious,  however,  the  resistance  R,  being  of  1,000  ohm 
that  a  single  colunui  will  have  very  little  protective  action  o 
account  of  its  small  dissipating  ca])acity.  A  number  t 
columns  connected  in  ])arallel  are,  therefore,  always  useil,  an 
the  makers  state  that  tliey  can  supply  valves  having  an  e(juivi 
lent  resistance  of  as  low  as  70  ohms.  Such  a  valve,  it  is  ol 
vious,  will  have  very  iaige  i>n>tccli\e  jMiwers  against  surges. 

Horn  Arrester  with  Auxiliary  Spark  Gap.— On  moderate' 
low  voltages,  when  ordinary  horn  arresters  are  used,  the  gi' 
has  to  be  .set  very  closely,  with  consequent  danger  of  accident 
(liscliarge  or  alteration  of  calibration  due  to  fornuition  of  sm; 
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globtdes  of  melted  metal.  Fig.  21  illustrates  a  horn  arrester 
(Land  und  See  Kabelwerke)  designed  to  ob\nate  this.  The 
main  gap  is  set  at  a  good  distance,  say,  1  in.,  for  5.000  volts. 
The  auxiliary  gap,  which  is  provided  with  an  adjustable 
platinum  point,  is,  however,  set  to  discharge,  sav,  at  25  per 
cent,  above  the  normal  voltage.  If  any  foieign  matter  gets 
into  the  auxiliary  gap  the  resulting  discharge  soon  dies  out  by 
virtue  of  the  high  resistance  in  series  with  it.  If  the  discharge 
be  due  to  a  rise  of  pressme,  however,  it  will  persist  and  ionise 


Fig.  21. — Hoen  Lightsecg  Arrester  vnTU  Aixu.iarv  Spark-cap. 

the  air  in  the  main  gap,  and  cause  the  same  to  arc  across  and 
reUeve  the  hne.  By  this  means  a  very  accm-ate  and  reliable 
setting  may  be  attained. 

Carbon  Powder  Series  Resistances  for  Horn  Arresters.— 

In  the  last  paragraph  liquid  resistances  were  recommended 
for  placing  ia  series  with  the  horn  arrester.  Under  certain 
circumstances,  however,  a  non-liquid  type  may  be  preferred. 
In  Fig.  22  is  illustrated  a  horn  arrester  in  series  with  a  Brazil 
carbon  powder  resistance  made  by  Messrs.  Everett,  Edgcumbe 
&  Co.      The  niiilcers  nf  tlii^  aviaiig'^mpiit  iv.,-,,i,in,„i,,l  tluit  the 


Fio.  22. — Horn  Liohtsiso  Arrester  with  Brazil  Series  Resist- 
A.NCE.     (Everett,  Edgcumlx;  &  Co.) 

series  resistance  should  be  high  enougii  to  limit  the  current 
which  Would  flow  due  to  the  normal  voltage  to  I  or  2  amperes. 
This  obviates  any  danger  of  surges  being  set  up  by  the  horn  gap 
ducharging,  but  it  is  doubtful  whether  the  protection  afforded 
IS  material.     These  carbon  powder  re8i.stances  have  a  negative 


temperature  coefficient,  that  is  to  say,  the  resistance  decreases 
gradually  as  the  current  passes.  If  left  in  circuit  continuously 
the  resist^ance  halves  itself  in  the  first  15  seconds,  after  that  the 
rate  of  decrease  is  somewhat  slower.  Figs.  23  and  24  represent 
two  forms  of  the  elements,  which  go  to  the  building  up  of  Brazil 


-BuAzm  Resistan'ce  for  Low  Frequency  Discharges 
(StJRGEs).     (Everett,  Edgcumbe  &  Co.). 

resistances.  It  will  be  seen  that  the  carbon  powder  is  disposed 
in.  troughs  iu  slabs  of  pottery  with  metal  electrodes  at  either 
end.  This  form  of  resistance  is  used  UkewLse  as  an  earthing 
resistance  for  earthing  the  neutral  points  of  three-phase  sys- 
tems. 


^ 


Fig.  24. — Brazil  Resistance  for  High  Frequency  Discharges. 
(Everett,  Edgcumbe  &  Co.) 

In  Fig.  25  is  illustrated  a  three-phase  horn  arrester  for  fi.ving 
to  a  pole.  The  liquid  resistance  in  this  case  is  comparatively 
low  ill  value,  as  the  arrangement  shown  is  for  use  on  500-volt 
cii-cuit,  and  consists  of  three  iron-pipe  electrodes,  dipping  into  a 


c«^ 


Fio.  23. — ^Thbee-Phasb  Horn  Abrestek,  with  tank  form  of  series 
liquid  resistance,  for  use  on  medium-tension  circuits  and  ar- 
R.VNOED  FOB  FIXING  TO  A  POLE.     (General  Electric  Co.,  London.) 

soda  .solution  in  a  galvanised  iron  tank.  The  horns  theuLselves 
are  made  of  galvanised  ir(jn  lods  )  in.  in  diameter.  In  order  to 
prevent  evaporation  a  layer  of  oil"  is  poured  (jver  the  top  of  the 
solution  in  the  tank. 

{To  be  conlinue'l.) 
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CONTROL  OF  DIRECT-CURRENT  HOISTS  IN  IRON  AND 
STEEL  MILLS.* 

BY  G.   E.  STOLTZ  AKD  W.  O.  LtM. 

Summary. — The  control  problem  dismissed  in  this  Paper  is  confined 
entirely  to  a  typical  example  of  a  skip  hoist.'V  An  outline  of  the  conditions 
existing  in  the  case  of  this  particular  application  is  given  in  which  the  load 
on  the  hoist  is  divided  into  three  parts,  namely,  the  friction  load,  the 
inertia  of  moving  parts,  and  the  useful  work  in  hoisting  the  net  load.  The 
proper  cycle  of  operations  is  determined,  which  in  turn  determines  the 
required  characteristics  for  the  motor  and  controller, which  are  together 
considered  as  a  unit.  The  details  of  this  direct-current  skip-hoist  control 
are  described  and  illustrated.  i 


In  this  Paper  it  has  been  decided  to  confine  our  discussion  to  a 
typical  example  of  a  skip  hoist.  In  order  to  design  control  apparatus 
intelligently  for  an  application  of  this  kind,  it  is  necessary  for  the 
engineer  to  understand  fully  the  function  of  the  various  parts  of  the 
driven  apparatus  as  well  as  the  operating  characteristics  of  the 
electrical  machinery.  We  will,  therefore,  outline  the  existing  con- 
ditions of  this  particular  application,  and  then  suggest  a  control 
which  seems  best  to  meet  the  definite  requirements  set  forth.  , 


Fig.   2. — Chjikt   showing   Re- 
lative   IxEKTiA     Values    of 
Moving  Pjikts. 

A — Motor  Armature. 

B— Drums. 

C — Cars  and  Ropes. 
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Flo.  1. — Sketch  of  Typical 
Skip  Hoist. 


Fig.  .S. 


Skip  Hoisls.—Iig.  1  is  an  illustration  cf  a  typical  hoist  w  hich  ha;^ 
been  selected  for  consideration  in  this  Paper.  The  load  can  be 
divided  into  three  parts,  namely,  friction  load,  inertia  of  the  moving 
parts,  and  useful  work  in  hoisting  the  net  load. 

The  static  friction  at  the  moment  of  starting  is,  of  course,  greater 
than  the  running  friction,  but  it  is  a  comparatively  small  item,  and 
with  the  machine  in  ai)proximate]y  continuous  operation  the  static 
friction  is  not  excessive,  so  that  it  is  ordinary  practice  not  to  differ- 
entiate between  static  and  running  friction  in  calculating  the  load 
<ycle.  Xo  formula  can  be  used  to  determine  definitely  the  friction, 
but  various  emi)irieal  rules  are  employed  which  approximate  tiie  true 
values  sufficiently  close  to  that  obtained  on  hoists  under  nornud 
operating  conditions. 

The  next  item  is  the  inertia  of  the  moving  parts.  Tlie  apparatus 
lnvoI^•ed  consists  of  tlio  drums,  sheaves,  gearing,  armature,  roiKJs, 
Mkips  and  net  ioiid.  The  energy  required  to  overcome  the  inertia  of 
a  iiiov)ng  body  varies  directly  us  its  weiglit  and  as  the  square  of  its 
velociiy.  Therefore,  to  minimise  the  start uig  and  braking  jieaka 
care  should  be  exereisea  in  the  design  of  the  ajiparatus.  Tlie  diameter 
of  tbe  rotating  parts  should  be  kept  as  small  as  ])0SHible  consistent 
with  good  meclianicnl  tlesign,  as  the  velocitv  of  these  parts  is  a  direct 
function  ..f  the  .liameler.  This  feature  is  eharact eristic  of  rever.sinc 
mill  .nolors.  which  are  designed  long  an.l  .mail  in  diameter  to  reduce 
th.ir  flyv^heel  elTe.l.      The  welghl  of  the  armature  is  comparatively 
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small,  but  its  high  velocity  makes  it  an  important  item  as  is  indicated 
in  Fig.  2. 

The  skip  will  occasionally  be  operated  empty,  the  cycle  being 
approximately  as  indicated  in  Fig.  3.  The  normal  operation  of  this 
particular  skip  is  two  loads  of  coke,  net  weight  3.000  lb.  each ;  two 
loads  of  limestone,  3,0001b.  each :  two  more  of  coke :  and  fom- loads  of 
ore.  6.000  lb.  each.  This  cycle  will  be  varied  to  obtain  satisfactory 
distribution  of  the  material  in  the  furnace,  but  is  sufficiently  near  the 
average  operating  conditions  for  oiu-  purpose.  Occasionally  a  load 
of  scrap  weighing  9.000  lb.  wiU  be  hoisted,  but  this  is  rare  and  need 
not  be  taken  into  consideration  except  as  an  overload  for  a  few 
seconds.  Fig.  4  graphically  illustrates  tlie  load  cycle  when  hoisting 
a  3,000  lb.  load.  During  the  accelerating  period  the  dash  line  AB 
represents  the  actual  mechanical  output  of  the  motor,  but.  since  we 
are  interested  in  the  current  taken  from  the  line,  all  energy'  values 
will  be  expressed  in  the  horse-power  equivalent  of  torque.  The  area 
enclosed  in  the  triangle  ABC  rejiresents  the  energy  dissipated  in  the 
starting  resistors  during  the  accelerating  period.  This  is  one-haU 
of  the  total  input  while  coining  up  to  full  speed,  as  indicated  in  Fig.  5. 
It  will  be  noted  in  Fig.  4  that  the  initial  peak  is  only  66  h.p.,  whereas 
we  would  naturally  expect  it  to  be  105  h.p.  This  is  the  result  of 
lifting  the  top  skip  off  its  track. 

Before  dynamic  braking  was  introduced,  with  magnetic  control, 
it  was  necessary  to  lift  the  skip  2  in.  to  4  in.  off  the  track  when 
hoisting  light  loads  to  make  sure  the  hea-i-y  loatls  would  rise  to  a 
sufficient  height  to  dump.  At  present  dynamic  braking  can  be  made 
severe  enough  practically  to  stop  all  loads  at  one  position.  There  is 
nothing  to  gam  by  doing  this,  and  the  rope  is,  tlierefore.  adjusted 
normally  to  lift  the  top  car  off  the  track  a  few  inches.  This  utilises 
tlie  whole  car  as  a  counterbalance  and  helps  to  land  the  sldps  more 
carefully.  When  the  cars  are  again  started  the  top  skip  still  acts  to 
its  full  capacity  as  a  coimterbalance  and  reduces  the  initial  current 
jieak  accordingly. 

On  a  vertical  hoist  the  line  C'B  would  be  straight,  the  difference  in 
height  of  the  two  points  being  due  to  the  transfer  of  the  weight  of  the 
rope  from  the  load  to  the  coiuiterbalance  side  of  the  hoist.  During 
the  acceleration  period  the  top  car  comes  down  ovn  the  knuckle. 
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Fig.    5. — Chakt    snowiNO 
DisTRiBtJTioN   OP  Energy' 

WHEN     ACCELERATINO 

3,000lb.  Load. 

A — Rheostatic  Loss. 
B— Inertia. 
C— Friction. 
D— Useful  Work. 


wliicli  cliar.gea  its  effect  as  a  counterbalance  and  accounts  for  the 
sha])c  of  the  curve  CB.  The  line  DE  represents  the  load  when 
hoisting  at  constant  sjiced.  As  the  loaded  car  rises  and  the  em])ly 
skip  lowers,  the  net  weight  of  the  rojie  gradually  favours  the  coimter- 
balance and  decreases  the  energy  taken  from  the  luie. 

During  the  period  EF  it  is  proposed  to  o]jerate  the  control  to 
obtain  a  gradual  slow-down.  Wlicn  the  loiwled  car  goes  up  over  the 
knuekle  and  starts  to  dump,  very  little  energy  is  required  to  eonlinuo 
its  travel,  as  uidicated  by  the  sha])c  of  the  slow-do\vn  ciu'vc.  During 
this  ])eriod  we  have  friction  and  net  weight  acting  against  the  inertia 
of  all  moving  jiarts.  If  the  latter  is  insullieiciit  to  carry  the  car  to  its 
destination  the  motor  will  take  energy'  from  the  line.  Just  before 
the  ears  reach  theu-  iinal  jiosition.  djiiamic  braking  should  be  intro- 
duced to  bring  the  apparatus  to  a  slop,  at  wliicli  time  the  line  switches 
sliould  be  opened  and  the  holding  brake  ii])])lied. 

Fig.  (i  rejiresents  the  (1,000  lb.  ore  loa<l,  and  Fig.  7  the  occasional 
9.0001b.  sera])  load.     Both  are  devclojH'd  in  the  same  manner  as  ( 
I'^ig.  4.     The  time  of  iicceleratioii  iiicreiises  witli  the  loiul,  as  the  series  f 
switches  will  not  operate  so  rapidly  as  with  light  loiui. 

The  interval  of  lime  between  hoisting  varies  considerably,  but 
cajiacity  of  the  control  installed  is  deleniiined  by  the  maximuiD  | 
demand  which  generally  occurs  after  a  liicakdown.  If  the  skip  is  i 
not  in  0])eratioii  for  some  time,  the  burden  in  l  he  furnace  may  become 
so  low  that  two  or  three  hours  aw  required  to  bring  the  furnace  hack 
to  its  normal  condition.  The  rating  of  the  cdiitrol  should,  therefore, 
be  ba,sed  on  the  regular  cycle  of  lioisling  the  3,000  lb,  and  <i,0(M>  lli. 
loii-'s  with  an  average  interval  iK'tween  trips  of  eight  seconds.     The 
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apparatus  ■will  then  be  somewhat  liberal  for  ordinary  operating 
conditions,  but  this  is  a  point  which  should  be  received  with  favour, 
as  low  maintenance  and  continuity  of  operation  are  important  in 
an  apphcation  of  this  type. 

The  root-mean-square  current  will  determine  the  carrying  capacity 
of  the  switches  with  reference  to  heating.  For  the  different  loads 
these  values,  as  well  a>!  the  maximum  values,  are  as  follows  : —  57 


Load,  lbs. 

R.M.S. 

values. 

Maximum  values. 

H.P. 

Current. 

H.P. 

Current. 

9,000 
6.000 
3,000 
Friction  ... 

76 
57 
42 
24 

300 
240 
182 
116 

128 
110 
102 
S3 

500 
430 
400 
334 

The  average  heating  current  taken  from  the  line  durmg  the  heaviest 
cycle  of  hoisting  the  3,000  lb.  and  6.000  lb.  loads  is  210  amperes,  and 
the  maximum'  is  430  amperes.  The  accelerating  switches  can  open 
immediately  after  the  last  switch  is  closed  so  that  they  only  need  to 
carry  an  average  current  of  380  amperes  for  a  short  time  during  each 
cycle.  The  slow-down  switches  should  be  designed  to  handle  the 
current  adequately  during  this  period  of  the  cycle.  The  values 
actually  obtained  depend  somewhat  on  the  method  employed  of 
bringing  the  apjjaratus  to  rest.  Resistance  wiU  be  required  during 
the  starting  and  retarding  periods.  An  average  of  220  H.p.  seconds 
must  be  absorbed  during  the  startmg  period  of  each  cycle,  and 
600  H.P.  seconds  when  retarding.  Fig.  8  shows  a  sequence  of  control, 
starting  at  rest  and  accelerating  the  motor  to  full  speed,  then  the 
slow-do^vn  and  stopping  of  the  load.  The  acceleration  of  the  motor 
is  controlled  by  a  current-limiting  device.  For  this  reason  the 
amomit  of  current  taken  by  the  motor  on  the  first  notch  must  be 
su^cient  always  to  start  the  motor  with  the  maximum  load  of 


obtamed  in  addition  to  the  mechanical  brake.  The  acceleration  and 
slow-dovni  are  obtained  automatically  by  means  of  proper  switches 
attached  to  the  hoist  mechanism.  The  motor,  however,  can  be 
controlled  entii-ely.  from  the  master-switch  when  desired.  If  the 
skip  hoist  should  fail  for  any  prolonged  period,  while  the  furnace  is 
in  service,  it  will  result  in  serious  damage,  and  for  that  reason  every 
precaution  should  be  taken  to  prevent  a  faUiu-e  vrith  the  electrical 
equipment.  The  master-controller  and  limit-switches  should  open 
both  sides  of  all  coil  cu'cuits  and  the  shtmt  brake  circuit,  so  that  a 
groimd  or  other  disturbance  on  the  control  wire'  will  not  prevent  the 
motor  being  brought  to  rest. 

In  equipping  the  skip  hoist,  or  for  other  appHcations  where  it  is 
necessary  to  perform  a  definite  cycle  of  operations  and  ensm'e  the 
customer  against  failure,  it  is  very  necessary  to  consider  the  motor 
and  controller  as  a  tmit.  The  amount  and  kind  of  material  forming 
the  magnetic  circuit  of  the  motor  will  introduce  a  time  element.  The 
design  of  the  motor  itself  may  fix  the  amomit  of  current  used  durmg 
different  parts  of  the  cycle.  The  function  of  the  controller  is  solely 
that  of  furnishing  the  motor  with  the  assistance  the  motor  requires 
in  gomg  through  its  cycle  of  operation.  As  the  design  of  the  motor 
is  imjn'oved,  some  of  the  functions  of  the  controller  may  be  incor- 
porated in  the  motor  and  the  controller  simplified.     In  slowmg  down 
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All  Res.  and  Series  Field  Short  Circuited 


SECONDS 

Fig.  6. 


SECONDS 

Fio.  7. 


1st  Slow  Down 

2nd  SIow-Down  with  less  Shunt  Res. 

Oft  Positjorv  leaves  Dyn.  Brake  on  Motor 


9.000  lb.  This  means  that  the  starting  current  should  be  something 
more  than  the  value  required  to  start  the  load  under  ordinary  con- 
ditions, so  as  to  take  care  of  tight  bearuigs  and  other  variations  in 
the  load. 

The  number  of  accelerating  points  required  will  be  determined  by 
the  maximum  permissible  current  peaks,  and  will  also  depend  upon 
the  characteristics  of  the  jtarticular  motor  used.  It  has  been  foimd 
that  six  accelerating  .switches  usually  give  satisfactory  results  on 
hoists  of  this  character,  with  motors  of  100  H.p.  to  200  H.P.  Series 
windings  may  te  used  for  all  but  the  la,st  accelerating  switch. 
This  last  notch  should  be  a  shunt  switch  or  its  equivalent.  It  is  usetl 
for  short-circuiting  the  series  field  of  the  motor,  and  it  is  very  important 
that  the  switch  remain  closed  after  the  motor  has  been  brought  up 
to  full  speed.  There  are  conditions  of  operation  which  may  caust- 
the  motor  to  regenerate,  which  will  reverse  the  current  and  cau.se  the 
Beries  switch  to  open. 

After  the  ski))  has  reached  full  .speed  and  approaches  the  end  of  its 

travel,  the  motor  must  be  slowed  dowTi  in  order  to  make  an  accurate 

siiip.     The  diagram  shows  tliat  the  slow-flown  is  etTectcd  by  con- 

ifig  a  reoLstanco  in  shimt  with  the  armature  of  the  motor  and 

•ling  all  of  the  accelerating  switches,  which  inserts  the  series  field 

I  starting  resistance  between  the  motor  and  the  line.     The  second 

slow-down  .step  ((insists  in  reducing  the  resistance  in  shunt  with  the 
armature.  This  shunt  resistance  causes  a  definite  current  to  How 
through  the  starting  resistaiKt:  and  series  field  of  the  motor.  This 
shunt  current  is  imlependent  of  the  load  and  the  current  taken  by  the 
motor,  so  that  a  low  voltage  is  impressed  across  the  motor  terminals. 
This  slow-down  should  exist  for  a  period  long  enough  (o  enable  the 
motor  lo  reach  a  constant  speed  before  it  is  finally  stopped.  The 
motor  is  stopped  and  the  mechanical  brake  a))j)Iied  when  the  line 
switch  is  ojKMicd  :  the  resislancc  is  maintained  acrois  the  motor 
armature  and  the  shimt  field  is  energised  so  that  a  dynamic  brake  is 


and  stoppmg  the  niotor,  most  of  the  stored  energy  is  in  the  armature, 
and  this  item  must  be  considered  carefully  so  that  the  design'^will 
give  a  positive  and  accurate  stop  without  imposing  too  great  a  strain 
upon  the  brake. 
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edition)  10s.  6d.  nett,  postage  (U.K.)  9d.  extra.  Price,  after  Jan.  31st,15s.  nett,  postage 
(U  K.)  9d.  extra-  After  Ctt  30th  in  any  year  the  price  is  reduced  to  10s.  6d.  nett 
Postageof  all  copies  to  Continent  of  Europe,  Is.  8d  :  Canada  and  India,  2s. ;  Austra- 
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WiRELE^  Telegraphy  and  Telephony.  Handbook  of  Formulae,  Data  and  Informa- 
tion.    By  W.  H.  Eccles,  D.Sc.     In  Preparation. 

Theory  of  the  Submarine  Telegraph  Cable.  By  H.  W.  Malcolm,  D  Sc.  In  Pre- 
paration. 

Electric  Switch  and  Controlling  Gear.     By  Dr.  C.  C  Garrard.     In  Preparation. 

Primary  Batteries  :  Their  Construction  and  F^anufacture.  By  W,  R,  Cooper. 
Price  IO3.  6d.  netl    New  Edition  in  Preparation, 

The  Localisation  of  Faults  in  Electric  Light  Mains.  By  F.  C.  Raphael  New 
Edition  Preparing. 

The  Manufacture  of  Electric  Light  Carbons.  New  and  Enlarged  Edition  now 
ready.     Bound  cloth,  2s,  6d.  nett,  post  free  2s.  9d. 

The  Mechanical  Design  and  Construction  of  Generators.  By  R.  Livingstone. 
9s.  nett,  post  free  9s.  4d. 
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Electrical  Testing  i-or  Telegraph  Engineers.  By  J.  Elton  Young.  Price  \0h.  6d. 
nett,  post  free  I  la 

Students  Guide  tu  Submarine  Cable  Testing.  By  H.  K.  C.  Fisher  and  J.  C.  H. 
Darby.    Price  75.  6d  nett. 

Amateur  Wireless  1  elboraph  Designs.  By  "  Alfree  "  Very  fully  Illustrated.  Price 
23.  td.  nett,  postage  2d. 

The  Mechanical  Ubsion  ano  Construction  or  Commutators.  By  R.  Livingstone. 
Price  (».  nett 

Electric  Blasting  Apparatus  and  Explosives  :  With  Special  Reference  to  Colliery 
Practice.    By  W.  Maurice.     Price  8s.  6d.  nett. 

The  Shot-Firer's  Guide  :  A  Practical  Manual  on  Blasting  and  the  Prevention  of  Blast- 
ing Accidents  in  Mines,  (Juarries,  &C.     By  W.  Maurice.     Price  3s.  6d.  nett 

Submarine  Cable  Laying  and  Repairing.     By  H.  D.  Wilkinson.  M.l.E.E.     15s.  nett 

The  Electric  Furnace  im  Iron  and  Steel  Production.  By  John  B.  C.  Kershaw, 
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These  important  Tables  and  Data  relating  to  Electricity  Supply  in  the 
United  Kingdom  in  1915  (which  have  been  published  annually  since  1887) 
are  now  obtainable,  price  2s.  6d.  net.,  post  free  2s.  9d. 

The  Tables  of  Colonial  and  certain  Foreign)  Electricity  Supply,  Power 
and  Traction  Stations  are  also  obtainable,  price  2s.  6d.  net.,  post  free  2s.  9d. 

The  two  sets  of  Tables  are  supplied,  price  4s  6d.  net.,  post  free  4s.  lOd. 

MOW     READY'. 

Vol.  LXXIV.  of  "The  Electrician."      Bound  in  Publishej'i  covers. 
Price  17s.  6d.     Postage  U.K.  la.  extra,  abroad  2s.  6d. 
Cases  for  binding  Vol.  LXXIV.,  price  23. ;  post  free,  28.  3d. 

SPECIAL  NOTICE. 

In  order  that  we  may  be  able  to  supply  the  newspaper  trade  effectively 
and  meet  the  requirements  of  the  Post  OfHce,  we  are  sending  THE 
ELECTRICIAN  to  press  a  few  hours  earlier  every  week.  All  editorial 
and  news  matter  for  the  next  current  issue  of  THE  ELECTRICIAN 
must  reach  us  as  much  earlier  as  possible.but  not  later  than  WEDNES- 
DAY NOON,  and  advertisement  text  and  blocks  must  reach  the 
offices  as  much  earlier  as  possible,  but  not  later  than  TUESDAY 
EVENING,  during  the  continuance  of  the  War.  Displayed  Advertise- 
ments not  for  proof  before  Tirst  insertion  can  be  taken  until  NOON  ON 
WEDNESDAY,  and  Official  Announcements,  Auctions  and  "  Smalls  " 
of  all  kinds  of  which  no  proofs  are  required  before  insertion  can  be 
accepted  up  to  FIRST  POST  THURSDAY  MORNING. 


HIGH-VOLTAGE  CONTINUOUS  CURRENT 
TRACTION. 

At  one  time,  and  not  long  ago,  it  looked  as  though  the 
contii:  no  US-current  system  of  traction  would  never  obtain 
a  trial  on  any  important  main -line  raihvaj*,  or  that",  at  any 
rate,  the  trial  would  be  long  delayed.  The  single-phase 
alternathig-current  s}^tem  was  cleverly  enguieered,  and  it 
made  its  appearance  at  a  time  when  probably  anrthing 
electric  would  have  been  regarded  by  the  railroad  financier 
as  preferable  to  the  low-voltage  and  expensive  continuous- 
current  sj'stem.  It  is  patent  to  most  people  that  many  of 
Uie  advantages  of  the  single-phase  system  only  hold  good 
so  long  as  contmuoiis-current  implies  low  voltage  on  the 
trolley.  Given  satisfactory  high-voltage  continuous-current 
machines,  the  conditions  are  more  or  less  reversed,  and  the 
disadvantages  of  the  smgle-phase  systeiu  are  brought  into 
greater  prominence. 

A  careful  study  of  the  problem  of  commutation  has 
resulted  in  a  three-fold  augmentation  of  generator  voltage, 
and  in  consequence  during  the  last  few  years  the  trolley 
potential  has  been  mcreased  from  500  volts  through 
successive  stages — 1,200  volts,  I. -500  volts,  2,400  volts  up  to 
3,000  volts.  By  providing  the  generators  with  interludes 
and  compensating  windings,  good  commutation  can  be 
ensured  at  all  loads,  ami  the  machines  can  be  designed  to 
take  momentary  overloads  300  per  cent,  greater  than  their 
normal  rating. 

The  appearance  of  the  high- volt  age  dynamo  and  uiotn,! 
has  residted  in  considerable  progress  in  the  development  ot 
the  high- voltage  coutinuoiLs-ciirrent  system  of  electric 
traction.  It  will  be  reineinbercd  that  earlier  in  the  year 
the  electrification,  ai  3,tH)0  volvs  coniinuoiLs-current,  of 
an  imjKJrtaiit  section  of  the  Chicago,  Milwaukee  and  St. 
I'aul  Railway  was  annoinu'od.  This  eloitrification  may  be 
regarded  as  an  e.\])erimeiu  I  ha,  will  delinitely  .^etile  many 
01  the  engineering  and  oiher  problems  connected  with 
main -line  electric  traction.  These  pr()l)lems  ha\i'  ln'cii 
under  discussion  for  a  miiulHT  of  wars,  and  their  sniiitiiui 
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will    certainly    be    welcomed    by    railway    managers    and 
electrical  engineers  alike. 

The  contracts  placed  by  the  above-mentioned  company 
are  now  nearing  completion.  They  provide  for  the  electri- 
fication of  a  length  of  113  miles  of  mam  line,  and  this  forms 
one  section  of  a  -MO-mile  length  which  it  is  intended  to 
equip  for  electric  working  durhig  the  next  two  and  a-haK 
years.  Should  the  operating  results  prove  as  satisfactory  as 
is  anticipated,  it  is  probable  that  the  electrified  portion  of 
the  system  will  be  extended  to  850  miles.  The  whole  of  the 
power  for  workmg  the  line  is  to  be  purchased  from  the 
Montana  Power  Co.  at  a  contract  rate  of  0-27d.  per  kilowatt- 
hour,  based  upon  a  load -factor  of  60  per  cent.,  and  with  such 
favourable  terms  there  should  be  a  very  great  reduction  m 
the  cost  of  power  for  operating  the  locomotives.  The 
immediate  electrification  of  the  113  miles  of  main -line 
necessitates  the  provision  of  four  sub-stations  containmg 
step-down  transformers  and  synchronous  motor-generator 
sets  for  convertmg  lCO,000-volt,  60-cycle,  three-phase 
alternating  current  to  3,000-volt  contmuous  current.  It 
has  been  stated  that  the  selection,  bj^  the  Chicago,  Mil- 
waukee and  St.  Paul  Railway  Co.,  of  the  3,000-volt  con- 
tinuous-current system  is  due,  m  large  measu.re,  to  the 
excellent  performance,  durmg  the  past  two  years,  of  the 
2,400-volt  continuous-current  equipment  ui.stalled  on  the 
adjacent  Butte,  Anaconda  and  Pacific  Railway.  In  the 
case  of  the  latter  railway,  test  records,  based  on  six  months' 
steam  and  electric  operation,  show  a  net  savmg  of  more 
than  20  per  cent,  on  the  total  cost  of  electrification.  The 
records  also  show  that  with  electric  operation  the  tonnage  per 
tram  has  been  mcreased  by  35  per  cent.,  while  the  number 
of  trams  has  been  decreased  by  25  per  cent.,  with  a  saving  of 
27  per  cent,  in  the  time  required  per  trip. 

The  initial  contract,  placed  with  the  General  Electric  Co., 
of  America,  calls  for  12  electric  locomotives.  These  are 
described  on  another  page  of  this  issue.  Nine  of  the 
locomotives  are  to  be  used  for  goods,  and  three  for  passenger 
service.  Apart  from  minor  details,  the  locomotives  are 
alike  mechanically  and  electrically,  with  the  exception  of 
the  gear  ratio,  which  is  4-56  in  the  one  case  and  2-45  in  the 
other.  This  interchangeability  of  all  parts,  and  the  adoption 
of  a  uniform  t\'pe  of  locomotive  will  reduce  maintenance 
r-harges,  and  will  also  promote  economical  handling  of  the 
traffic.  The  gocds  locomotives  are  designed  to  haul  a 
2,230-ton  train  on  all  gradients  up  to  1  per  cent,  at  a  speed 
of  15-25  miles  per  hour.  Including  the  locomotive  of 
232  tons,  the  gross  train  weight  of  2,4<)2  tons  will  require  a 
tractive  efTort  of  approximately  72,0(KJ  lb.  on  a  1  per  cent, 
ruling  grade.  The  same  load  will  be  carried  over  ruling 
gradients  up  to  2  per  cent,  with  the  assistance  of  a  second 
locomotive  actuig  at  the  rear-end  of  the  train,  multiple- 
unit  control  being  provided  for  the  purpose.  At  the  summit 
iii  the  gradient,  arrangements  are  being  made  for  coupling 
the  rear  locomotive  to  the  head-end  of  the  train  to  permit 
electric  braking  on  the  down  grade.  Each  of  the  passenger 
locomotives  will  haul  a  load  of  715  tons  over  all  gradients 
of  the  road  except  utwn  the  2  per  cent.  gra<lient.  Even  on 
this  gradient  a  510-ton  train  can  be  hauled  by  a  single 
locomotive. 


Of  the  total  locomotive  weight  no  less  than  77  per  cent.,  or 
179  tons,  is  carried  by  the  driving  wheels.  The  eight 
motors  for  the  complete  locomotive  are  of  the  commutatmg- 
pole  type.  They  are  arranged  for  forced  ventilation  from  a 
motor-driven  blower  located  in  the  cab.  Each  motor  is 
twni-gcared  to  its  dri%ang  axle,  and  has  a  normal  one-hour 
ratmg  of  430  h.p.,  with  a  continuous  ratmg  of  375  h.p.  The 
locomotive,  therefore,  has  a  one-hour  ratmg  of  3,440  h.p. 
and  a  continuous  ratmg  of  3,000  h.p.  Motors  and  startmg 
resistances  have  been  so  designed  as  to  permit  of  a  tractive 
effort  of  120,000  lb.  bemg  mamtained  by  each  locomotive 
for  a  period  of  five  minutes. 

As  the  result  of  an  extensive  series  of  experiments  carried 
■out  on  the  test  tracks  at  the  makers  works  a  double 
collector  is  bemg  used.  These  tests  mdicate  that  a  collector 
of  this  type  bearmg  agamst  twin  trolley  wires  is  capable  of 
coUectmg  a  current  of  2,000  amperes  at  speeds  as  high  as 
60  miles  per  hoiir.  The  twm  trolley  wires  are  suspended 
side  by  side  from  the  same  catenary  by  independent  hangers 
alternately  comiected  to  each  trolley  w'ire.  The  advantage 
of  this  ingenious  construction  is  due  partly  to  the  greater 
contact  area,  and  partly  to  the  flexibility  of  the  wires.  As 
already  mdicated  the  several  sections  of  the  work  are 
nearuig  completion,  and  probably  before  the  end  of  the  year 
the  first  section  of  the  lule  will  be  m  operation.  We  hope 
the  railway  company,  the  power  company  and  the  electrical 
contractors  will  meet  with  all  the  success  they  anticipate, 
and  which  they  deserve.  If  this  should  prove  the  case, 
main-lme  railway  electrification  in  all  parts  of  the  world, 
where  cheap  water-generated  power  is  available,  will  receive 
an  immense  impetus  from  the  enterprise  of  the  Chicago 
Company.  Before,  however,  a  definite  ophiion  can  be 
expressed  upon  the  relative  merits  of  continuous  and 
altematmg  current  for  main  line  workmg  an  authoritative 
statement  is  desirable  as  regards  the  cost  of  inaintenance. 
As  to  first  cost,  three-phase  generation  gives  ai\  advantage 
to  continuous  current,  whereas  single-phase  has  the  ad- 
vantage in  sub-stations  and  ov-erhead  equipment.  These 
differences  lend  themselves  easih^  to  estimation.  But  in 
actual  working  the  collection  of  large  continuous  currents 
at  3,000  volts  as  against  smaller  alteriiatiiig  currents  at 
higher  voltages  presents  greater  difficulty,  and  is  Ukely  to 
be  more  destructive.  On  this  account  we  should  like  to  see 
authoritative  figures  published  showing  the  cost  of  main- 
tenance. 


REVIEWS. 


Copies  of  tho  undermentioned  works  can  be  had  from  The  Electrician  Of^cea,  post 
free,  on  receipt  of  publistied  price,  adding  3d.  for  boolcs  published  under  2s.  Add 
10  per  cent,  for  abroad  or  for  foreign  books.] 


Electrical      Practice      in      Collieries.      By    Daniel     Bi-rns 
M.Iii.st„M.K.     4tli<ul.     (Lomlon  :    Chas.   Griffin  &  Co.,  Ltd.)     Pp. 
x-f  ,35:),     7s,  6d.  net. 
The  difficulties  of  satisfactorily  reviewing  a  technical  work 
are  gi'catiy  simplifiod  when  the  author  makes  known  the  par- 
ticular class  of  readers  for  whom  ho  writes.     The  revision  and 
consolidation  of  the  many  Acts  of  Parliament  which  culminated 
in  the  Coal  Mines  Act  of  I'jll  ban  had,  and  will  continue  to  have, 
far-rearhing  effects.     Among  these  the  change  in  the  methoda 
of  conducting  examinations  for  colliery  managers'  certificates, 
and  tiie  resultant  higiier  standard  of  attainment  which  is  now 
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required  to  obtain  a  pass,  has  had  a  direct  influence  upon  the 
production  of  suitable  text-books. 

The  prospective  colliery  manager  of  an  earlier  day  had  little 
to  do  but  prove  the  possession  ttf  a  competent  knowledge  of 
mining  mechanics  and  surveying  to  the  satisfaction  of  a  not 
too  exacting  board  of  examiners.  His  acquaintance  with 
electrical  engineering,  and  even  of  such  an  important  subject  as 
the  chemistry  of  coal-mine  gases,  was  nearly  always  of  the  most 
rudimentary  description.  To-day  he  is  required  to  be 
thoroughly  "  sound  "  in,  literally,  a  score  of  subjects,  and 
consequently  the  laborious,  memorising  of  the  contents  of  one 
or  other  of  the  cyclopaedic  text-books  once  so  popular  is  no 
longer  a  safe  preparation  for  the  ordeal  of  a  colliery  managers' 
examination.  The  student  must  now  approach  his  life's  work 
through  the  medium  of  specialised  text-books,  coupled  with 
much  more  closely  inspected  evidence  of  practical  experience 
in  the  mine.  The  extraordinary  progress  which  has  been  made 
dm'ing  the  last  five  years  in  the  application  of  electricity  to 
mining  purposes  has  compelled  the  budding  colliery  manager  to 
acquire  a  really  competent  knowledge  of  this  subject,  and  it  is 
only  by  way  of  such  text  books  as  that  under  review  that  such 
competency  can  be  developed. 

The  present  volume  is  the  work  of  a  professor  who  is  well 
known  to  all  mine  workers  north  of  the  Tweed  and  to  colliery 
people  in  other  mining  districts.  In  the  course  of  10  chapters 
it  deals  with  units  of  measurement,  theory  of  the  dynamo, 
motors,  lighting,  and  specific  applications  such  as  pumping, 
haulage,  coal  cutting  and  underground  coal  conveyors.  A 
final  chapter  on  miscellaneous  applications,  with  an  appendix 
containing  the  General  Rules  relating  to  the  Use  of  Elec- 
tricity in  Mines,  brings  to  a  close  a  volume  which,  from  the  very 
fact  of  its  having  passed  into  a  fourth  edition,  is  evidently 
suited  to  the  requirements  of  those  for  whose  use  it  has  been 
prepared. 

Probably  the  most  useful  sections  to  the  student  are  those 
devoted  to  the  calculation  of  horse-powers  and  sizes  of  motors, 
(fee,  for  various  applications.  The  sets  of  questions  at  the  end 
of  each  chapter  afford  useful  practice  to  those  who  are  reading 
for  examinations. 

As  an  introduction  to  electrical  theory  as  applied  to  practice, 
this  volume  fulfils  requirements  adequately,  but  if  it  is  required 
to  be  considered  as  a  guide  to  practice  in  itself  it  is  likely  to 
prove  disappointing.  The  illustrations,  for  instance,  and 
necessarily  the  text  relating  thereto,  seem  to  belong  to  the 
period  of  the  first  edition,  which  appeared  in  1903.  The 
students  themselves  must  needs  recognise  the  fact  that  most 
of  the  machines,  switchgear  and  electrically-operated  mining 
plant  of  which  examples  are  given  in  this  volume  are  now 
obsolete. 

This  does  not,  however,  seriously  detract  from  the  value  of 
the  book,  as  every  mining  student  is  necessarily  in  touch  with 
current  practice,  and  will  recognise  the  extreme  difficulty  of 
keeping  a  text-book  up  to  date  in  a  period  of  such  rapid  change 
as  that  through  which  we  have  recently  passed. 

When  a  fifth  edition  is  called'  for  tht  author  will  no  doubt 
entirely  rewrite  and  rearrange  all  the  "  practical  "  chapters, 
and  aim  at  preserving  those  features  which  have  been  found  to 
meet  a  want,  while  at  the  same  time  widening  the  scope  of  the 
work  so  as  to  make  it  serviceable  also  to  those  who  have  passed 
the  student  age,  but  who  seek  in  a  volume  possessing  the  quali- 
ties of  a  student's  text-book  a  discriminative  record  of  the 
different  kinds  of  electric  mining  plant  which  are  in  use,  or 
about  to  be  used,  in  the  collieries  of  to-day  and  to-morrow.  That 
a  work  ])ublished  by  Messrs.  Griffin  is  well  printed  and  well 
bound  goes  without  saying.  \Y.  Mvurtce. 

Electro  Thermal  Methods  of  Iron  and  Steel  Production,    iiy 

.liiiis  i{.  ('.  Kershaw,  I'M.C.  with  an  Iritiodmtion  l)y  Dr.  J.  A. 

I'Yemino.     (lyondon  :    Constable  &  Co.)     Pp.  xxiii.  1-230.     8.s.  Ocl. 

n<-t. 
Authors  of  text-books  on  technical  subjects  are  in  the  habit 
of  touching  very  lightly  upon  the  question  of  costs,  if,  indeed, 
tlu-y  do  not  ri'frain  from  doaling  with  the  subject  altogether. 
Tills  avoiiluiire  of  a  dillictilt  subject  is  <(uite  intelligible,  and  in 
moHt  cases  wiB<>,  inasmuch  iis  it  is  obvinus  that  costs  must 
depend  almcst  entirely  on  local  conditions,  and  unless  these 


conditions  can  be  very  clearly  defined  any  figures  relating  to 
costs  are  liable  to  be  misleading.  In  a  new  industry  these 
difficulties  are  specially  prominent,  and  in  none  perhaps  are 
they  more  formidable  than  in  the  electrical  production  of  iron 
and  steel.  From  time  to  time,  however,  Papers  are  read 
before  scientific  societies  and  articles  contributed  to  the  tech- 
nical press  giving  particulars  of  certain  installations  which  are 
of  great  value.  Unfortunately,  these  scatteied  contributions 
are  never  available  when  they  are  wanted,  and  usually  necessi- 
tate a  lengthy  search  through  volumes  of  periodicals. 

Mr.  Kershaw  in  his  "  Electro-thermal  Methods  of  Iron  and 
Steel  Production  "  has  collected  a  large  amount  of  information 
on  various  installations,  and  has  presented  it  in  a  form  in 
which  it  is  readily  available  for  reference.  He  does  not  claim 
to  have  written  a  text-book.  "  The  theoretical  side  of  the 
subject,"  he  says,  "  has  not  been  dealt  with  more  fully,  because 
the  handbook  is  intended  for  the  men  actually  engaged  in  the 
steel  industry  rather  than  for  the  designers  and  constructors  of 
large  furnaces.  It  has  seemed  to  the  author  that  full  details  of 
actual  installations,  and  of  methods  of  operation  of  the  various 
types  of  fm'nace  described,  with  summaries  of  worlriug  costs 
and  tests  of  the  raw  materials  and  finished  steel,  would  be 
more  valuable  to  the  practical  steel-maker  than  a  more  ex- 
tended treatment  of  the  theoretical  and  mathematical  side  of 
the  subject,  especially  as  many  of  the  data  required  for  electric- 
furnace  calculations  require  verification  or  are  altogether  non- 
existent." 

After  dealing  with  the  better-known  furnaces  used  in  the 
production  of  iron  and  steel,  a  chapter  is  devoted  to  the  less 
well-known  furnaces  which  are  passing  through  the  experi- 
mental stage,  and  for  which  few  figures  are  available. 

An  appendix  contains  a  classified  list  of  all  the  electric  fur- 
naces for  iron  and  steel  production  in  operation  or  under  con- 
struction, and  also  abstracts  and  notes  from  several  valuable 
Papers  on  electric  steel  refining.  In  addition,  the  titles  and 
dates  of  the  more  important  British  patents  are  given,  together 
with  the  text  of  those  British  patents  which  are  of  special 
interest. 


THE  THEORY  OF  OSCILLATION  VALVES  AND  GAS 
RELAYS. 

BY  E.  S.  WILLOWS,  M.A.,  D.SC. 

In  The  Electrician  for  November  21,  p.  286,  1913,  Dr. 
Lee  de  Forest  describes  an  improved  form  of  "  Audion  "valve 
lor  use  as  a  detector  in  wireless  telegraphy  ;  a  very  similar 
apparatus  is  described  by  E.  Reisz  in  The  Electrician  for 
February  6,  1914.  p.  726.  The  physical  principle  ia  the  same 
in  both  cases,  although  the  arrantjcnu'iits  ditfer  in  details.  To 
a  Fleming  oscillation  valve  a  tiiird  electrode,  B,  is  added  near 
the  incandescent  filament  C  (see  figure) ;  this  electrode  is  a 
gauze  or  grid  of  fine  wire.  The  primary  of  an  oscillation  trans- 
former is  connected  to  the  aerial,  while  the  terminals  of  the 
secondary  are  joined  to  B  and  C.  In  the  Reisz  form  this 
secondary  is  in  series  with  a  battery  of  about  30  volts,  B  being 
connected  with  the  positive  pole.  The  end  terminals  A,  C,  of 
the  valve  are  connected  to  a  battery  of  200-300  volts  in  series 
with  a  telephone,  or  with  another  oscillation  transformer.  The 
oscillatory  P.D.  between  B  and  C  is  found  to  produce  markcil 
variations  in  the  teh^phone  current.  As  the  explanation  of  it-s 
action  given  by  the  authors  is  not  altogether  satisfactory,  the 
theory  developed  below  may  be  of  interest. 

The  Fleming  valve  is  frequently  spoken  of  as  if  it  were 
merely  a  current  rectifier,  and  this  is  a  correct  description  when 
a  polarising  battery  is  not  u.sed  wit  li  it ;  but  when  it  is  polarised 
the  negative  ions  from  the  lilamcnt  may  ])roduce  others  by 
collision,  and  the  oscillating  E..M.K.,  when  it  is  negative  on  the 
filament,  can  then  produce  a  current  out  of  all  proportion  to 
the  api)lied  P.I).,  thus  giving  a  relay  ofl'oct.  The  gas  relays 
mentioned  above  differ  in  i)rinci])le  from  the  Fleming  form  only 
in  the  fact  that  the  o.scillatory  E.M.F.  ia  ai)])liod  where  it  can 
most  advantageously  produce  ionisation  by  collision,  when 
actin"  in  one  direction,  but  ia  without  efiect  in  the  other,     De 
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Forest  uses  as  tlie  electrode  C  the  incandescent  filament  of  a  lamp, 
while  Reisz,  following  Willows  and  Hill  (The  Electrician, 
Dec.  1, 1911),  takes  advantage  of  the  large  emission  of  negative 
ions  from  heated  Lime.  When  the  currents  are  very  small  they 
are  carried  entirely  by  these  negative  ions  and  the  arrangement 
acts  as  a  rectifier  :  but  with  larger  cm'rents  other  ions,  positive 
and  negative,  are  produced  by  collisions  with  neutral  molecides, 
and  a  very  small  E.M.F.  between  B  and  C  may  produce  a  very 
large  increase  in  current  when  B  is  positive.  The  reason  for 
this  is  clear  from  a  series  of  experiments  by  Prof.  J.  S.  Townsend 
and  his  pupils,  collected  in  book  form  under  the  title  "  The 
Theory  of  lonisation  of  Gases  by  Collision." 

The  current  is  dependent  on  a  plentiful  supply  of  negative 
ions  from  the  neighbourhood  of  the  cathode.  Now  the  nega- 
tive ions  move  faster  than  these  of  opposite  sign  and  are,  there- 
fore, the  more  rapidly  removed  by  the  electrodes  ;  there  results 
au  excess,  of  positive  charge  in  the  gas,  which  is  most  pro- 
nounced just  in  front  of  the  cathode,  as  has  been  shown  ex- 
perimentally by  H.  A.  Wdson.  This  causes  the  electric  field 
at  this  point  to  be  more  intense  than  in  other  parts  of  the  tube, 
so  that  it  is  possible  here  for  positive  ions  also  to  produce  others, 
of  each  land,  by  collisions  with  neutral  gas  or  by  bombardment 
of  the  cathode  sm-face.  With  a  hot  lime  cathode  the  field  is 
never  so  large  as  when  a  plain,  cold,  metal  electrode  is  used. 
E\adently  any  further  increase  of  the  field  in  this  ueighboiu*- 
hood  will  bring  about  a  large  increase  of  cmTent.  In  the  gas 
relays  under  consideration  the  field  near  the  cathode  is  arti- 
ficially augmented  by  the  potential  applied  to  the  electrode  B, 
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and,  applied  here,  the  oscillatory  P.D.  is  at  its  maximum 
efficiency  for  the  production  of  new  ions.  This  has  been  shown 
both  experimentally  and  theoretically  by  Townsend.  Thus 
in  the  volume  mentioned  above  (p.  70)  an  e.xperiraent  is  de- 
scribed where  three  electrodes  were  placed  in  a  tube  as  in  the 
figure,  except  that  C  was  not  heated  ;  B  was  a  piece  of  gauze 
and  C  was  connected  to  the  negative  pole  of  the  main  battery. 
When  100  volts  were  applied  between  B  and  C  the  .sparking 
potential  between  A  and  C  was  700  volts,  but  when  240  volts 
were  used  on  B-C  the  sparking  potential  was  reduced  to  550. 
Hence,  if  a  constant  voltage  were  to  be  applied  at  the  ends  of 
the  tube,  a  large  increase  of  current  would  be  produced  by  a 
concentration  of  the  field  just  in  front  of  the  cathode.  Tliis  ia 
what  is  done  by  applying  the  oscillatory  E.M.F.  to  B  C  in  the 
Eeisz  relay. 

Reisz  finds  the  apparatus  works  better  when  the  gas  in  the 
bull)  i.s  replaced  by  mercury  vapour  ;  this  is  probably  due  not 
only  to  the  smaller  ionisation  potential  of  the  vapour  but  also 
to  a  cheniical  interaction  between  the  mercury  and  the  lime. 
>V  hilc  this  may  make  it  pa.ss  greater  currents  it  will,  according 
f"  my  experience  of  lime  catliodes,  cau.se  great  variations  in 
"tivity.  It  may  ai.so  h.  noted  that  lime  cathodes  are  con- 
stantly emitting  or  absorbing  gas,  thus  making  it  difficult  to 
maintain  anything  like  constant  sensibility  ;  also  after  a  few 
hours'  rest  their  activity  is  frequently  found  to  have  decreased 


greatly.  (For  particulars  see  a  Paper  by  Willows  &  Picton, 
"  Proc."  Phys.  Soc,  1911,  p.  257.)  For  these  reasons  it  mav 
be  predicted  that  a  hot  carbon  or  metal  filament  will  be  found 
more  trustworthy,  although  possibly  less  sensitive. 


THE  CHICAGO,  MHiWAUKEE  &  ST.  PAUL 
LOCOMOTIVES. 

BY  A.  H.  ARJISTKONG. 

The  flexibility  in  design  and  operation  of  the  electric  locomotive 
afforded  by  the  use  of  electric  motors  renders  this  type  of  motive 
power  especially  well  suited  to  the  hauling  of  trains,  either  high- 
speed passenger  or  slow-speed  freight.  In  fact,  the  electric  loco- 
motive possesses  inherent  qualitications  for  haulage  service  that  are 
becoming  more  fully  appreciated  as  constituting  the  fundamental 
reasons  for  bringmg  about  the  change  from  steam  to  electricity,  and 
interest  in  any  new  projected  electrification,  therefore,  largely 
centres  in  the  characteristics  of  the  locomotives  proposed.  Work  has 
))rogressed  upon  the  Chicago.  Blilwaukee  &  St.  Paul  locomotives  at 
the  Schenectady  and  Erie  works  of  the  General  Electric  Co.  to  such 
an  exlent  as  to  make  available  certain  facts  as  to  construction  and 
capacity  that  are  of  especial  interest  owing  to  the  magnitude  of  the 
problems  involved  in  this  extensive  electrilication. 

The  general  data  applj-ing  to  the  St.  Paul  freight  locomotives  are 
given  in  Table  I. 

Table  I. — General  Data  on  Chicago,  Mihoauket  <Si  St.  Paul  Freight 
Locoinotives. 

Type  of  locomotive 3,000  volts  d.o. 

Length  over  all  112  ft. 

Total"  wheel  base  103  ft. 

Rigid  wheel  base 10  ft.  Gin. 

Total  weight    .520,0001b. 

Weight  on  drivers  400,000  1b. 

Weight  on  driving  axle 50.000  lb. 

Weight  on  guiding  axle  30,000  lb. 

Diameter  of  driving  wheel 52  in. 

Diameter  of  guiding  wheel 36  in. 

Number  of  driving  motors    8 

Total  output  (continuous  rating)  3,000  H.r. 

Total  output  (one  hour  rating)  3.430  H.p. 

Tractive  effort  (continuous  rating)    71.000  1b. 

Per  cent,  of  this  tractive  effort  to  weight  on  drivers...  17-75 

Speed  at  this  tractive  effort  at  3,000  solts 15-75  m.p.h. 

Tractive  effort  (one  hour  rating) 85,00001b. 

Percent,  of  this  tractive  effort  to  weight  upon  drivers...  21-2 

Speed  at  this  tractive  effort  at  3,000  volts 15-25  m.p.h. 

A  very  exhaustive  series  of  tests  has  just  been  completed  upon  the 
first  sample  motor  built  at  Schenectady,  and  has  demonstrated  that 
it  has  ample  capacity  to  meet  the  hea\'j'  demands  that  will  be  i)laced 
upon  it  mider  service-operating  conditions.  The  niotors  are  wound 
for  1.500  volts  and  connected  two  in  series  for  3,000  volts.  The 
power  axles  are  driven  by  twin  gears,  in  this  respect  being  similar  to 
the  drive  on  the  Great  Korthem.  Detroit  Tunnel.  B.  &  O.  and  Butte, 
-Anaconda  &  Pacific,  except  that  si)rings  are  used  in  the  axle  gear,s. 
On  account  of  the  high  voltage  for  which  the  motors  are  womid,  the 
coinnnitator  width  is  small,  thus  allowing  more  space  for  armature 
iron  and  co])pcr.  with  tlie  result  that  the  motor  has  a  continuous 
capacity  of  37.5  n.p.  In  fact,  sjiecial  interest  attaches  to  the  large 
continuous  ca])acity  of  the  St.  Paul  locomotives,  as  this  is  the  first 
instance  where  such  a  liberal  motor  ca])acity  has  been  required  and 
[)rovided  for,  and  it  should  be  noted  that  this  large  capacity  is  secured 
in  an  axle  motor  without  f'e])arting  from  well  known  and  thoroughly 
tried  out  forms  of  construction.  The  charaoteristic  currea  of  oae 
of  the  locomotivea  are  given  in  Fig.  1. 

A  study  of  the  train  despatoher's  slieets  covering  performance  on 
mountain  grade  divisions  of  our  steam  railways  shows  that  it  is 
general  practice  to  assign  sucli  a  trailing  tonnage  to  a  locomotive 
on  ruling  grade  as  to  demand  a  tractive  clVort  at  the  drivt-r  rims 
equivalent  to  aiiproximatcly  18  to  19  per  cent,  of  the  weight  upon  llic 
drivers.  In  other  words,  steam  jjractice  calls  for  a  locomotive  which 
can  oiierate  for  long  periods  at  a  co<'fficient  of  adliesion  of  from  18  to 
li)  per  cent,,  leaving  the  ditlerence  between  this  value  and  the  slip- 
iing  ]>oint  of  the  drivers,  a,s  a  sufficient  margin  with  which  to  start 
'M  ruling  pra<lientH,  Under  like  track  conditions,  the  uniform 
t  >rque  of  llie  electric  motor  Hhould  make  available  some  10  per  cent, 
nxKTo  tractive  cIVort  than  is  possible  with  the  reciprocating  drive  of 
the  steam  locomotive  having  the  same  Weight  ui)on  the  drivers. 
I'ntil  Kulficiont  operating  experience  is  available,  however,  to  prove 
ihat  an  elei^lric  locomotive  cnn  be  rated  at  20  jK-r  cent,  coefiicient  of 
From  the  "  Electric  Railway  Journal  "  of  America. 
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atlhesion,  it  seems  reasonable  to  adhere  to  the  present  steam  prac- 
tice of  a  somewhat  lower  value.  The  St.  Paul  locomotive,  therefore, 
with  its  continuous  motor  capacity  of  17-75  per  cent,  and  a  one-hour 
rating  of  21-2  per  cent,  of  weight  on  drivers,  gives  ample  assurance  of 
ability  to  handle  its  assigned  toimage  under  all  service  conditions. 

The  St.  Paul  freight  locomotive  is  guariiuteed  to  have  a  hauling 
capacity  of  2.500  tons  trailing  load  on  all  gradients  up  to  1  in  100.  and 
its  heaviest  duty  will  be  to  haul  this  load  from  Lombard  to  Summit 
over  the  Belt  lloiuitains,  a  distance  of  49  miles  with  a  ruling  grade 
of  1  in  100  and  an  average  grade  of  1  in  143  over  the  entire  distance. 
Including  the  locomotive  of  260  tons,  the  gross  train  weight  of 
2.7(iO  tons  will  require  a  tractive  effort  of  approximately  "2.000  lb. 
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on  the  1  in  100  riding  grade,  based  upon  a  train  resistance  of  6  lb.  per 
ton.  This  practically  corresponds  to  the  continuous  rating  of  the 
locomotive,  as  tabulated  above,  and  brings  out  the  interesting  fact 
that  these  locomotives  are  so  proportioned  as  to  motor  capacity  that 
they  cannot  be  abused  under  normal  service  operation. 

The  necessity  of  rating  main  line  electric  locomotives  upon  a 
practically  continuous  basis  is  still  fiurther  emphasised  in  the  case  of 
the  St.  Paul  locomotives  by  the  introduction  of  electric  regenerative 
brakirg.  The  heax'j-  demands  upon  the  motors  when  operating 
up-grade  may  be  nearly  duplicated  during  the  following  down-grade 


hauling  the  same  train  up  a  1  in  50  gradient.  Hence,  the  need  of 
making  provision  for  a  practically  continuous  motor  capacity  in  the 
St.  Paul  locomotives  in  order  to  meet  the  ser\-ice  requirements  of  the 
broken  profile  over  which  they  are  designed  to  operate. 

It  is  interesting  to  compare  the  relative  capacity  of  the  new  electric 
locomotives  and  the  Mallet  engines  they  will  replace.  This  is  shown 
in  Table  11. 

Table  II. — Comparison  between  Mallet  and  Electric 
Locomotives  (Fig.  2  ). 

Mallet.  Electric. 

Total  weight 555.7001b.  ...   520,0001b. 

Weight  on  drivers 324.500  lb.  ...  400.0001b. 

Rated  tractive  effort   76,200  lb.  ...     85,0001b. 

Per  cent,  of  weight  on  drivers  23-5p.c.  ...     21-2p.c. 

Rated  tonnage  1  percent. grade  '. 1,800  tons.  ...    2.500  tons. 

Tractive  effort  for  above  toimaao 54,0001b.  ...     71.7001b. 

Coefficient  of  adhesion    16-7p.c.  ...     17-9p.c. 

ttTieels  per  guiding  truck 2  ...  4 

Weight  per  driving  axle    54.000  1b.  ...     50.0001b. 

Totalweight  on  one  rigid  wheel  base  truck  162,0001b.  ...  100,0001b. 

Under  favourable  conditions  the  Mallet  engine  can  haul  2.000  ton? 
on  1  hi  100  grade,  thus  bringmg  its  tractive  effort  up  to  59,000  lb. 
and  the  coefficient  of  adhesion  on  its  drivers  up  to  18-3  per  cent.  The 
electric  locomotive  weighs  94  per  cent,  of  the  combined  weight  of 
Mallet  engine  and  tender  and  has  a  toimage  rating  of  23i  per  cent, 
greater,  based  upon  using  the  same  coefficient  of  adhesion  in  each 
case — that  is,  17-9  per  cent.  This  coinparison  indicates  that  the 
electric  locomotive  has  a  hauling  capacity  one-tliird  greater  thmi 
the  steam  engme  and  tender  of  the  same  total  weight,  has  less  weight 
l)er  axle,  is  provided  with  four-wheel  guiding  truck  in  place  of  two- 
wheel,  requires  no  timi-table  as  it  operates  equally  well  m  either 
direction,  and  finally  elimmates  the  necessity  for  stopping  to  take  on 
coal  ;uid  water. 

The  same  t j'pe  of  locomotive  is  used  for  both  freight  and  passenger 
service,  the  only  difference  between  the  two  being  the  gear  ratio 
which  is  4-56  for  freight  and  2-45  for  paasenger  service.  This  inter- 
changeability  of  parts  of  the  freight  and  passenger  locomotive  and 
the  adoption  of  one  luiiform  type  for  all  classes  of  service  should  bs 
reflected  later  in  the  low  cost  of  maintenance  of  the  locomotive  as 
well  as  ])rove  of  great  benefit  in  the  economical  handlmg  of  the  traffic. 
For  facility  m  shop  repairs  the  locomotive  is  constructed  ui  halves, 
and,  in  fact,  each  half  can  be  provided  with  draft  gear  ui  place  of  the 
articulated  joint  and  operate  singly  in  service  up  to  its  capacity.  One 
passenger  locomotive  will  haul  a  trailing  load  of  800  tons  over  all 
gradients  of  the  road  without  assistiuice  except  upon  the  1  in  50 
grade  section  over  the  maiji  divide  of  the  Rocky  Momitain.s.  Even 
on  tliis  grade  a  (iOO-ton  train  can  be  h;uidled  without  assistance.  This 
illustrates    the   exacting    nature    of    mountam    railroading,    which 


Weight,  with  tender,  555,700  lb. ;  weight  on  drivers,  324,500  Ibj;  tractive  effort,  76,200. 


M-e-K  6^04>7-IO'-(>- 10-6" k- 11-0 -4— 10-6" >-  -ll-O" — I-  - 10-6'- 


112- 


..'-52^     .  I     ,    .'        i36V     , 

11-0—^-10-6 — l-7-l04.6-0-<-4-8^ 


Weight,  total,  520,000  lb. ;  weight  en  drivers,  400,000  lb. ;  tractive  effort,  85,000, 

Fio,  2. — CincAoo,  Milwaukee  &  St.  Paul  Locomotives. 

Dingrnm  giving  Comparative  Data  of  Complete  Electric  Unit  and  .Mallet  Compound  Stciini  Locomotive. 


iiiiiriii'i;  wiiiii  regenerating,  thus  giving  tminll  chance  for  the  time 
element  nf  the  motor  heating  to  enter  ils  u  factor  in  iiroi)ortioning  its 
rapnrily  for  HUch  exacting  service.  .V  I  in  .^O  grade  requires  a 
iniilor  oiitimt  of  4(llb.  [nr  Ion  up  grjide  and  give.s  34  1b.  per  ton 
molor  uiput  down  Rrade.  .Making  due  allowance  for  iiitenial  loco- 
iimlive  limM'K,  il  Ih  evident  that  the  motor  output  when  0|>erat ing  lu*  a 
K.M.rntor  flown  Knidi-  will  approximate  CO  per  cent,  of  its  input  when 


demands  in  this  instance  that  the  pa.s.senger  locomotive  shall  have  tli 
necessary  motor  capacity  and  mnooth  running  qualities  to  succes. 
fully  haid  an  800-fon  train  at  (iO  miles  jier  hour  on  level  track,  an 
also  operate  over  20  miles  of  1  in  50  u])  grade.  Add  to  this  tl 
regenerative  braking  feature  and  steam  healers  for  train  heating,  ar 
the  broiul  nature  of  the  problem  of  designing  an  electric  locoumti\ 
for  main  line  mo\mtain  service  becomes  very  a]ii)arenl.     The  loc< 
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motive  superstructure  contains  space  for  two  oil-fired  steam  heaters, 
together  with  ample  provLjion  for  storage  of  oil  and  water.  All 
passenger  locomotives  and  a  certain  number  of  freight  locomotives 
intended  as  reserve  passenger  units  will  be  equipped  with  heater 
boilers. 

A  departure  from  the  roller  current  collector  of  the  Butte  loco- 
motive has  been  made  in  the  St.  Paul  locomotives  as  the  result  of 
numerous  experiments  made  upon  the  test  tracks  at  Schenectady 
and  Erie.  These  tests  indicate  that  a  double-pan  collector  bearing 
against  twin  conductor  trolley  wires  is  capable  of  taking  oft  a  current 
of  2,000  amperes  at  speeds  as  high  as  60  miles  per  hour.  This  is 
several  times  the  demand  upon  one  collector  of  the  St.  Paul  loco- 
motives, and  the  double  pan  was  adopted  in  place  of  the  roller  col- 
lector.' although  the  latter  has  been  giving  excellent  results,  reaching 
a  life  of  nearly  30.000  miles  in  the  passenger  Gervice  of  the  Butte, 
Anaconda  &  Pacific  Railway. 

Provision  has  been  made  in  the  control  to  enable  two  locomotives 
to  be  run  together  in  multiple  imit.  but  the  enormous  atartmg  effort 
of  two  such  locomotivcj.  240.000  lb.  tractive  effort  at  30  per  cent, 
coefficient  of  adhesior, makes  such  a  combination  of  use  only  when  it 
acts  as  a  pusher  on  the  rear  of  a  train.  The  motors  and  starting 
resistances  are  designed  to  permit  of  a  starting  effort  of  120,000  lb., 
being  maintamed  oa  one  locomotive  for  a  period  of  five  minutes 
without  destructive  heating,  and  in  this  connection  the  thermal 
capacity  of  the  heavy  filow-speed  motors  will  be  of  great  assistance. 

The  first  completed  St.  Paid  locomotive  will  probably  be  placed 
upon  the  test  tracks  at  Erie  during  September,  and  shipment  of  these 
locomotives  commenced  soon  thereafter.  The  construction  work 
upon  trolley  and  substations  of  the  first  engine  division  between 
Three  Forks  and  Deer  Lodge  has  been  so  far  completed  as  tc  give 
profnisc  of  being  finished  and  ready  for  the  trial  rims  of  the  loco- 
motives as  soon  as  they  are  received.  Ample  provision  has  been 
made  for  power  and  transmission  lice  facilities  by  the  Jlontana 
Power  Company,  so  that  electrical  operation  of  the  Chicago,  Mil- 
waukee &  St.  Paul  Railway  shoidd  soon  be  an  accninplished  fact. 


TESTING  TRANSFORMER  FOR  500,000  VOLTS. 

During  the  last  icw  ycr.rs  a  number  of  testing  transformers  for 
pressures  from  200,000  to  250,000  volts,  for  use  in  connection  with 
the  testing  of  cables  and  porcelain  insidators  have  been  constructed 


I"iG.  1. — dOO.OOO-voLT  Tf.sti.no  Tbansfokmer. 

uy  the  Oerlikon  C^mpanj'.  These  transformers  have  given  re- 
inarkably  good  results  in  Horvico  in  every  respect.  An  Oerlikon 
testing  transformer  for  a  pressure  of  300,000  voh«  is  in  course  of 


construction,  while  recently  an  order  has  been  placed  with  the  same 
firm  for  a  o00,000-volt  testing  transformer. 

The  high  pressures  of  100,000  volts,  and  upwards,  for  long-distance 
transmission,  which  are  being  introduced  more  and  more  in  the  larce 
Continental  and  American  power  stations,  have  created  the  necessity 
of^  having  testing  tr;-'.nsformers  for  still  higher  pressures,  in  order  to 


Fig.  2. — 500,000-voLT  Testing  Thaxsfokmi;u  i-n  Ui'iiUAiiu.N. 

take  into  account  the  enormous  excess  voltages  which  arise  on 
circuits  such  as  those  in  question.  ^ 

Fig.s.  1  and  2  show  a  testing  transformer  for  500,000  volts,  built 
by  Mes.srs.  Ateliers  do  Construction  Oerlikon.  With  this  traiis- 
former  a  spark  ga])  of  l.fiOOram.  can  be  obtained,  the  apparatus 
being  intended  for  the  high-pressure  testing  shops  of  the  Oerlikon 
Company's  works.  This  transformer  serves  principally  for  the 
making  of  various  tests  in  connection  with  high  pressures,  and  for 


-i 


j|^~T^  1  r-:,y  T-»-»?ri«i  i!iifhri*ti"!i""tt.'i"ii>-r-'-T-^1 
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Fio.  3. — Cai.ihuated  Si'ark  Gap. 


the  testing  of  various  kind.s  of  insulating  material,  jjorcelain  insu- 
lators and  cables,  also  for  insulation  resistance  tests  of  completed 
electrical  machinery,  transformers  and  other  electrical  a))[iaratu8. 
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The  data  of  this  500,000  volt  transformer  are  as  folloj^-s  : — 

Approx.  continuous  output SOOk.v.a. 

Primary  pressure    500  volts. 

C  250,000  and 
Secondaiy  pressure \  500.000  volts. 

External  diameter  of  oil  tank 3'3  m. 

Height  of  oil  tank  3-6  m. 

Hciyht  of  transformer  (including  conductor  tubes 

and  sphere  conductors)        575  m. 

Height  up  to  suspension  frame 8-9  m. 

Approx.  weight  of  transformer  proper    10.000  kg. 

Approx.  weiaht  of  oil  tank 5.200  kg. 

Approx.  -neight  of  oil 19,000  kg. 

Approx.  total  weight  of  complete  transformer  ...  34,000  kg. 

The  tran.'^fornier  is  so  designed  that  its  pressure  can  be  raised  io 
000,000  volts  ;  furthermore,  the  output  can  be  increased  momentarily 
to  2,000  k.v.a.  without  excessive  heating  of  the  windings.  -^  the 
two   halves  of  the   primary  winding   can   either   be   connected   in 


Fio.  4. — Induction  Recul.ator.  Vic.  5. 

series  or  in  parallel,  the  transformation  ratio  can  he  500.  250,000  or 
500/500,000  volts.  One  ])oIe  of  the  primary  winding  is  .ilwiys  con- 
nected toearth.  The  neutral  terminal  of  the  high -pressure  winding  is 
brought  out,  and,  under  normal  conditions,  connected  to  earth,  but 
for  special  tests,  up  to  a  pressure  of  200,000  volts,  the  earth  con- 
nection need  not  be  made. 

CJenerally  the  excess  voltage  is  measured  by  the  sjiark  gap  between 
the  i»Ios  by  means  of  a  gratluatcd  calibrated  scale.  Fig.  3,  visible  on 
the  oil  tank  of  the  transformer  (Fig.  2),  the  object  of  ))roviding  this 
scale  being  to  eliminate  errors  of  observation,  which  arise  when  a 
voltmeter  is  used  in  the  primary  circuit. 

The  following  figures  show  the  relation  between  the  length  of  the 
spark  gap  and  the  elective  i)rc.s8iire  : — 

length  of  spark  gap  in  mm.                                  Effective  pressiue,  volts. 

244       100,000 

514       200,000 

774        HOn.OOO 

1,050        toii.OdU 

1,320       .-,(111.(101) 

1,580       (KiO.OdO 

1,H5«        700,000 

111  all  eiisiH  a  carbon  reHislnne-  is  connected,  between  the  spark 
iliHilmrge  iMiIcK  and  the  eonrbielor  tuliCH  of  the  transformer,  in  order 
to  prevenl  any  danmge  belllg  <lone  on  account  of  the  diingcrous 
,.r. . .  ..r-  ^.ir".'ii  which  arlFc  ulc  n  the  are  is  stniek.     The  n  Histances 


are  screwed  into  the  sphere  conductors  and  are  suspended  with  them 
by  means  of  insulating  tubes  from  the  iron  suspension  frame,  this 
constituting  a  compact  arrangement  (Fig.  5). 

«=Thc  variations  in  the  primary  pn-ssure  before  and  during  the 
arcing  over  are  indicated  by  the  oscillograph  record  shown  in  Fig.  G. 
In  this  diagram  E^  is  the  primary  pressme  before  the  arcing  over ; 
Ej  is  the  primary  pressure  during  the  arcing  over ;  and  1  is  the 
primary  current  during  the  arcing  over. 


Fio.  6. — Ci-rkem  and  Pkessuke  Oscillograms. 


The  regulation  of  the  excess  pressure  is  effected  by  an  induction 
iviiiilator.  Fig.  4,  in  tlie  primary  circuit  of  the  transformer.  By 
I't  ilini;  a  switch  handwlieel  the  requisite  pressure  regulation  is 
'ilitaiiied  without  int^rriiption  of  the  circuit,  from  0  to  500,000  volts. 

In  the  case  of  tests  on  ealjles  and  insulators  ha\-ing  a  high  capacity, 
tlic  capacity  current  (-an  be  entirely  balanced  by  connecting  up  an 
r.fljustable  choking  coil  (Fig.  7)  to  the  terminals  of  the  primary  side 


I  '  *  III   ilnl^lN.:    Coir,. 

of  the  transformer,  in  parallel,  so  that  the  regulator  or  the  line  has 
only  to  furnish  the  necessary  current  to  compensate  for  the  losses. 
In  tliis  case,  therefore,  it  is  not  necessary  to  provide  a  regulator  rated 
for  the  full  capacity  of  the  transformer,  but  merely  for  a  capacity 
corresponding  to  the  losses. 


CORRESPONDENCE. 

f'lI.\R(!INn    F.\C1LITIRS   FOR   KT.KCTRIC  VKIIICLES. 

TO   THK    KDITOn   OK   THE   El.KL'TItlCIAN. 

Siu  :  I  am  nmch  amused  by  Mr.  Kemp'a  criticism  of  my 
letter  addressed  to  Mr.  Ayton  on  the  snbjoct.  of  "  Chaririii,!; 
Facilities  for  Electric  Vehicles,"'  which  you  jmhlishivl  last  week. 

It  is,  iierhiips,  nnffiHiinnte  that  you  did  not  ])nblisli  the  first, 
]iurjigruph  of  the  letter,  which  would  have  iivdi(at(Ml  how  tlio 
.-(ilii(  ct  (lime  to  be  o|>ened  with  Mr.  Ayt(m  ;  it  read  as  follows  : 
•"  J  have  iileasuro  in  enclosing  herewith  ;v  cIumjuc  for  11.  Is., 
beiiij,'  niv  Committee's  annual  contribution  to  llu'  limd  of  the 
Jilt'ctric  Vehicle  Committee." 

Mr.  Kemp's  ehnlleiijje  of  my  statements  and  his  cliampioii- 
ship  of  the  Hirminsli!>i>i  supply  deiiartnient  fail  to  hit  their 
mark,  as  liis  e.\perience  is  all  subsequent  to  the  dale  of  mine. 
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Mr.  Kemp  has  profited  by  the  experience  olstained  when  I 
took  a  vehicle  to  Birmingham,  and  I  am  very  glad  to  hear  that 
there  has  been  such  improvement. 

Although,  according  to  Mr.  Kemp,  m}'  sense  of  observation 
was  distorted,  it  may  surprise  him  to  know  tluat  it  was  not 
sufiBciently  distorted  to  prevent  me  from  discovering  that  the 
charging  plug  was  connected  up  the  wrong  way  round — i.e., 
with  the  centre  pin  positive  instead  of  negative — and  that  I 
personally  reversed  the  connections  at  an  ironclad  switch  lying 
on  the  floor  in  the  presence  of  the  Birmingham  representative 
of  the  Edison  Company.  Further,  I  would  point  out  that  very 
few  people  who  go  to  Birmingham  or  have  vehicles  in  Bir- 
mingham will  be  in  the  happy  position  of  Mr.  Kemp  of  having 
been  a  one-time  official  of  the  supply  department,  and  therefore 
to  a  large  degree  familiar  with  the  general  run  of  things. 

As  one  of  those  who  listened  to  the  remarks  of  the  chairman 
of  the  Electric  Vehicle  Committee  at  the  recent  meeting  of 
the  I.M.E.A.  in  London,  when  he  asked  for  subscriptions  to 
enable  the  work  to  be  carried  on,  I  was  disappointed  to  find 
things  as  I  did,  and  I  therefore  felt  no  compunction  in  informing 
Mr.  Ayton'  fully  on  the  matter.  After  all,  it  is  the  general 
public  we  have  to  look  to  for  business  in  the  supply  of  current 
for  electric  vehicle  charging,  and  for  the  "  electric  "  to  become 
thoroughly  popular  it  must  be  as  easy  to  pick  up  a  charge  as 
to  get  refilled  with  petrol. 

Whilst,  perhaps,  it  woidd  not  pay  a  large  number  of  stations 
to  lay  down  a  booster  especially  for  the  purpose,  it  is  exceed- 
ingly likely  that  nearly  every  station  has  gome  piece  of  plant 
that  coidd  be  made  available,  such  as  the  batterx'-charging 
booster  of  a  balancer  booster  set  In  a  three-wire  station  or  a 
small  steam  balancer.  Every  station  could  afford  a  length 
of  cable  and  a  charging  plug  ;  it  could  be  determined  in 
advance  the  maximum  output  that  could  be  given  for  vehicle- 
charging  purposes,  and  this  information  coukl  ho  passed  on 
to  the  Electric  Vehicle  (,'ommittee,  which  information,  after  all, 
is  just  as  vital  as,  if  not  more  so  than,  the  price. 

The  Commercial  Motor  Users'  Association  publishes  a  hand- 
book of  night  shelters,  &c.,  in  which  information  is  given  as 
to  where  petrol,  oil,  coal,  coke  and  water  can  bo  picked  up, 
tyres  repaired,  &c.,  and  if  the  Electric  Vehicle  Committee 
would  collect  and  publish  their  information  in  the  same  way 
the  supply  autlidiitics  would  hold  themselves  ready  to  give 
what  they  had  stated,  and  the  user  would  feel  that  he  could 
rely  upon  it. 

The  prospective  purchaser  of  a  vehicle  is  asked  to  pay  what 
I  consider  is  a  fancy  price  for  a  vehicle  as  coinpaied  with  a 
petrol  chassis  for  the  same  duty,  and,  if  he  is  to  be  persuaded 
to  lay  out  nearly  double  the  money,  the  least  we  are  called 
upon  to  do  is  to  make  things  go  perfectly  smoothly  as  far  as 
charging  is  concerned  after  he  has  got  it. — I  am,  <fec., 

Loughbimmgli  Corporation  W.  H.  .\i,i,ex. 

Electricity  Dcpt.,  Aug.  16. 


EDUCATIONAL  NOTES. 


University  of  Durham,  Armstrong  College,  Newcastle-upon-Tyne.— 

The  session  coinimnccs  on  Xcpt.  27.  A(  t  his  collcp'  1  In  i<'  arc  depart- 
ments of  nieehauical,  niarini',  civil  and  i-lcclrioal  cnfrincLring,  naval 
arohitfdturc,  ininiriL'.  nictallur^y,  agriciilture,  pure  science,  arts  and 
comiiicrrc.     I'iiiiii  iiliirs  fniiii  I  he  secretary,  Mr.  F.  H.  Prucn.  M.A. 

Heriot  Watt  College, Edinburgh.— This  college  provides  theoretical 
and  practical  trainijij,'  for  mcehanical,  electrical  and  mining  engi- 
neers, chemists,  &c.  Then-  are  comjjlete  courses  of  iiuitniction, 
extending  over  four  years,  for  those  who  are  studying  for  the  fellow- 
•hip  of  the  Institute  of  Chcmistrv.  An  cntr.mcc  hursary  of  £2.'}  ()er 
•nnum  is  olTend  for  competition  on  .Sept.  20.  Partictilars  of 
'■ourj.fs.  f.cs,  .Vc,  from  thr  Clerk  (Mr.  H.  Macnaughton,  .S.8.C.), 
Horiot  Trust  Otlir..  Kflinhiir^di. 

City  &  Guilds  Technical  College,  Finsbury.    The  day  courses  at  this 

collcgf  arc  aihuiicd  to  ihr  miils  of  various  sludenls.  iiicludinK  pupils 
from  sf-coiKJai y  mcIiddIs  iiliovc  ihi-  aj(c  of  15  who  desire  to  receive 
a  practical  and  miciililic  Iraiiiiiip,  and  young  men  who.  having  pre- 
viously KervMJ  a  iiupilH^c  or  apprenliicshiji.  desirr  to  go  through  a 
more   systematic    training.      I'loarammcs  (roni  the  Kei/istrar. 


Northampton  Polytechnic  Institute.- The  session  1915- IG  will 
commence  ou  Octolicr  4  next.  In  the  engineering  day  college  there 
are  full-day  courses  in  the  theory  and  practice  of  civil,  mechanical 
and  electrical  cnginccrini;. 

The  courses  in  civil  and  mechanical  engineering  include  specialisation 
in  antoiiKil.ile  and  aeronautical  engineering,  and  those  in  electrical 
engine  11  iiij  include  specialisation  in  radio-telegraphy.  (These  courses 
iuiiiiilc  iiiiiiids  spent  in  commercial  workshops  and  extend  over  four 
years.  Tliey  also  prepare  for  the  degree  of  B.Sc.  in  engineering  at  the 
University  of  London.)  The  entrance  examination  will  take  place  on 
Sept.  28  and  29.  Three  entrance  scholarships  of  the  value  of  £52  each 
will  be  olTercd  for  competition  at  the  entrance  examination  in  Sept.,  1915. 

In  technical  optics  there  are  full  and  part-time  courses  in  all  branches, 
and  instruction  is  given  in  specially  equipped  laboratories  and  lecture 
rooms.  All  Aitchison  scholarship  (value  £30)  will  bo  offered  in  this 
department  at  the  entrance  examination.  Full  particulars  as  to  fees, 
dates,  ifec,  and  all  information  respecting  the  work  of  the  Institute,  can 
be  ol)tained  at  the  Institute  or  on  application  to  the  principal.  Dr.  R. 
Mullineux  Walmsley,  St.  John-street,  London,  E.G. 

University  of  Bristol. — The  Session  in  the  Faculty  of  Engineering  will 
commence  on  Sept.  14  and  in  the  Faculties  of  Arts,  Science  and 
Medicine  on  Oct.  1.  There  are  complete  cour.ses  of  instruction  in 
civil,  mechanical,  electrical  and  automobile  engineering.  There  are 
well-equipped  laboratories  and  good  facilities  for  practical  and 
research  wor)<.  Pros)ieetuses  and  full  particulars  may  be  obtained 
from  the  l!ef;istiar.  Mr.  .Tames  Rafter,  M.A. 

University  of  Birmingham. — The  new  session  commences  on 
Tuesday,  Oct.  5.  At  this  university  tliere  are  full  courses  of  instruc- 
tion in  meelianical,  civil  and  electrical  engineering  Tlie  cour,se3 
extend  over  four  years,  and  students  who  enter  after  matrioidation, 
and  pass  successfully  the  examiiiaiions  at  the  end  of  each  year  will  be 
entitled  to  the  degree  of  Bachelor  of  Science  in  the  branch  of  engi- 
neering to  which  they  devote  tliemselves.  There  are  good  facilities 
for  practical  and  research  work.  Syllabus,  giving  particulars  of 
university  legulatious,  lecture  and  laboratory  courses,  foes,  &c., 
may  be  obtiiiiied  from  tlie  .secretary. 

University  of  Manchester. — The  new  session  (tommenc'  s  on  Oct.  7. 
Ill  (he  family  of  Science  complete  theoretical  and  practical  training 
is  L'i\iii  to  sludcnts  pi-cpariiit;  for  the  higher  positions  in  the  elec- 
Iriial  rnj;iiiicriiig  jJi-ofcssion.  At  the  end  of  a  three  years'  course 
students  may  obtam  either  the  ordinary  or  an  honours  degree  of 
B.Sc.  in  electrical  engineering.  There  is  also  a  special  course  ex- 
tending over  three  years  in  preparation  for  the  certiticate  in  electrical 
engmeering.  The  John  Hopkinson  laboratories  have  been  recently 
extended,  and  the  cquiiimcnt  added  to.  The  laboratories  ari'  titled 
up  with  modem  electrical  machinery  and  testing  appliances,  and 
excellent  facilities  are  given  for  educational  and  research  work. 

Imperial  College  of  Science  and  Technology,  South  Kensington, 

London.  The  city  ^V  Cuilds  (l-;ili;illervim;)  CollrLfe.  the  e1li;ilieerillg 
section  of  the  Imperial  College,  pniviilc^s  eiuii|il.-(e  ciHirses  of  in- 
struclion  leading  up  to  and  iiichiding  the  highest  specialised  instruc- 
tion for  students,  with  the  object  of  fitting  them  for  leading  positions 
as  civil,  mechanical  or  electrical  engineeni,  scientific  advisers,  &c. 
The  departments  arc  :  Mechanical  cngincermg  and  motive  jxiwer 
(under  the  direction  of  Prof.  Dalby)  ;  civil  engineering  and  surveying 
(Prof.  Dixon):  electrical  engineering  (I'rof.  Mather);  mechanics 
and  mathemati<'s  (Prof.  l''orsyth).  ,\pplie.il  ions  must  be  made  by 
the  first  Monday  in  September  f(n' admission  to  the  courses  (pialifying 
for  the  diploma  of  Associate  of  the  City  &.  Guilds  of  London  Institute, 
and  candidates  must  pass  the  entrance  or  matriculation  examination 
of  the  College  held  in  September  or  have  passed  the  matriculation  of 
the  Universitj'  of  London  in  certain  subjects.  The  diploma  of  the 
Imperial  College  is  granted  for  advanced  siiecialised  or  fourth  year 
work.      Prospectuses,  i*to,,  from  the  Registrar. 

Merchant  Venturers'  Technical  College  and  the  War.— Arrange- 
ments have  been  made  to  liberate,  for  the  period  of  the  war,  Mr.  W. 
Morgan,  B.Sc. ,  Professor  of  .Automobile  {engineering  in  the  Faculty  of 
Engineering  of  the  University  of  Bristol,  which  is  jii-ovided  and 
maintained  in  the  Merchant  Ventnrei's"  Technical  College.  Mr. 
Morgan  will  be  engagetl  in  important  work  in  coiuiection  with  the 
production  nf  munitions  of  war,  and  he  will  resume  his  professional 
duties  at  the  -iid  of  the  war. 

South-Western    Polytechnic    (London).- This    Polytichnic    will 

re-o|M-n  on  Sept.  27  for  day  and  evening  e.Ia.sses.  The  engineering 
courses  include  lectures  in  electrical  and  mechanical  engineering, 
phy.sics,  (hernistry  and  mathematics  and  pnutieid  instruction  in  the 
fullv-i(piipped  laiioratories  of  the  liislitiile. 

Students  are  prepared  by  ri'cognised  teachers  of  the  University  of 
Ivonrlon  for  the  B.Sc.  degree  in  enginc'cring  nf  the  university,  for  the 
exumiriation  for  admission  to  the  various  engineering  societies  and  the 
e.vamination  of  the  City  and  (iiiilds  of  I>ondoii  Institute.  The  evening 
eoiirset,  inclnrle.  in  adrlilion  In  the  envineei  iiip  roiirses  ns  above,  classes 
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in  electrical  wiring,  building  construction,  and  other  trade  subjects. 
In  the  electric  wiring  department  an  advanced  course  has  been  arranged 
for  the  preparation  of  candidates  for  the  final  wiremen's  examination  of 
the  City  and  Guilds  of  London  Institute.  The  laboratories  and  work- 
shops of  the  institute  maybe  inspected  by  intending  students.  Arrange- 
ments have  been  made  for  placing  students  who  have  passed  satisfac- 
torily through  the  three  years'  course  day  in  positions  with  large  engi- 
neering firms,  and  hitherto  such  firms  have  offered  more  vacancies  than 
the  Institute  has  been  able  to  till  with  its  students.  Prospectus  may  be 
obtained  from  the  secretary,  ilanresa-road,  Chelsea,  S.W. 


LEGAL  INTELLIGENCE. 


Marking  the  Voltage  on  Electric  Lamps. 

In  the  City  of  London  Court  last  week  Judge  Rcntoul,  K.C..  heard  a 
summons  brought  by  Mr.  George  Braulik,  8.  Lambeth-hill,  E.C.,  against 
Mr.  G.  H.  Banning,  of  Birmingham,  for  £3.  14s.  8d.  for  electric  lamps  and 
accessories  supplied.  Defendant  had  paid  £1.  Os.  lid.  into  Court,  but 
disputed  the  balance.  He  had  returned  some  of  the  lamps  on  account  of 
the  voltage  having  been  marked  upon  them  in  ink,  instead  of  in  printed 
letters  as  usual,  and  said  his  customers  would  not  have  them  so  marked. 

Counsel  for  plaintiff  said  many  electric  lamps  were  sold  without  any 
voltage  being  stamped  upon  them. 

Dsfendant  denied  this,  and  Judge  Rentoul  found  for  the  defendant, 
with  costs. 


J.  W.  Russell  V.  Hunter. 


List  v.cck  at  Watford  County  Court  plaintiff  sued  Mr.  C.  Hunter  for 
the  recovery  of  £41.  17s.  for  electrical  work  done. 

For  plaintiff  it  was  stated  that  he  had  wired  defendant's  house  and  had 
sent  in  his  account  in  April,  but  defendant  refused  to  pay  imtil  the 
electrical  department  of  Watford  Council  had  pas.sed  the  installation. 
The  Council  would  not  pass  the  job  until  the  pendants  and  fittings  were 
all  fi.xed.  He  had  not  applied  to  the  Council  to  pass  the  work  because 
defendant  would  not  get  her  fittings  out  of  store.  It  was  not  his  job  to 
put  up  any  fittings. 

The  chief  electrical  engineer  to  Watford  Council  (Mr.  A.  W.  B.ibh.\m) 
said  that  a  cable  was  laid  to  defendant's  house  ready  to  connect.  The 
installation  was  not  complete  until  the  fittings  were  up  and  the  light 
ready  to  be  used.  When  he  inspected  the  work  he  found  it  was  work 
that  could  be  passed.  The  work  was  done  according  to  the  Council's 
rules,  but  it  had  not  been  passed  because  the  installation  was  not  com- 
plete. The  work  could  not  be  passed  until  the  whole  of  the  fittings  in 
the  house  were  finished. 

Mr.  S.  DocAS  (for  defendant)  submitted  that  the  whole  house  was  a 
unit  and  the  work  should  be  tested  and  passed  by  the  Council  before 
payment.  That  was  a  condition  of  receiving  payment,  and  unless  the 
test  was  passed  defendant  was  justified  in  withholding  payment. 

For  plaintiff  Mr.  Pbekdy  said  that  it  was  never  a  condition  of  contract 
that  phiintiff  should  get  the  in.stallation  passed.  All  plaintiff  had  to  do 
was  to  get  the  work  done  in  accordance  with  the  Council's  rules. 

His  HosouB  held  that  plaintiff  had  performed  his  contract  so  far  a.s  it 
could  be  done,  and  gave  jndgmcnt  for  the  amount  claimed,  with  costs. 


PATENT   RECORD. 


SPECIFICATIONS  PUBLISHED. 

The  following  abstract  tram  some  of  the  specifications  recently  published  have  been 
specially  compiled  by  Messrs.  Mewburn,  Ellis  &  Pryor,  Chartered  Patent  Agents, 
70  and  72,  Chancery-lane.  London.  W.C. 

Whenever  the  date  applied  for  differs  from  the  date  on  which  the  application  tpas  lodged 
at  the  Patent  Office  the  former  is  given  in  brackets  after  the  title. 
1913  SrEciFiCATiorcs. 
23,449  Waters.     Eleotric  protective  systems.     (16/4/14.) 

23,369  Dr.  Erich  F.  Huth  Ges.    Spark-gap  apparatus  for  producing  electric  oscillations. 

{27/12/12.) 

Scri"-.  r,pTr):-("i?  for  producingsinging  or  musicalopar.ks  according  to  the  method  of 

W;--   ■'     ■• '  ■  "'■  "if^ctrodes  or  electrode  holders  are  provided  with  annular  recesses 

o;  •  ■  jmference.  and  communicating  by  passages  with  a  central  bore 

In  ■  '■,  so  that  an  excellent  circulation  talces  place  of  the  cooling  air 

■A'r.  '  directly  into  contact  with  the  hot  electrodes. 

23.747  L  ^.:r.r,  .i,   .^.    rrAONER.    Safety-Speed  control  apparatus  for  motors  used  for 

anvif.^fc^,ii.focAtin(: devices.    (Addition  to  12,436/11.) 
28,898  Fried.  Kruti' Akt.-CDes.    Arrangementsfor  automatically  regulating  the  voltage 

of  dynamo  machines,     (U/l/13.) 
29.341  Ceb.  Jaeoer.    Electric  tumbler  switches.    (27/11/13.) 
29^344  Gbd.  Jaeger.    Pendant  switches  for  electric  circuits.    (27/11/13.) 
29,426  SiBMBN.^  &  Halske  Akt.-Ges.    Circuit  arrangements  for  automatic  or  remi- 
ni*"rm*''-t'Vrhonesystems.    (20/12/12.    Patentof  addition  not  granted.) 

29.^0^  "^  It..-,.-  (oreffecting  the  Eas-ti?ht  Introduction  of  electrodes  intometal 

•  .-.    (23/12/12.) 
29.6^t  ;::cHE  INDUSTRIE.    Automatic  prepayment  tclophono  apparatus. 


:-iled  mechanism  for  controlling  from  a  distance  railway 
rnensieHabkcAkt.-Cca.)    Automaticscloctingdoviccs 


29.6e>   .V ,    . . 

29,883  SiSMBN 

fort".' 

S'X5l  §*'-'-    '^;  '- ■■Akt.-Ccs.)    Electric  in«nde:cont  lamps. 

WW5  SiBMBKs  .xHj^KaRTABRKK  Cr5.    Moans  for  pulllng-off  overhead  electrical  con- 

ductoTB  or  contact  wires.    (31/12/12.) 


1914  Specifications. 

134  Kra'jshaar.     Electricsafety  lampformines.     (7/1/13.) 
1.052  Siemens  Bros.  &  (3o.  &  Baker.    Telephone  instruments. 
1,102  Von  Lepel.     Methods  of  producing  electric  oscillations. 

Method  of  producing  electric  oscillations  of  high  frequency  from  a  direct-current 
source  by  partially  discharging  a  condenser  by  means  of  an  auxiliary  condenser  of  the 
same  order  of  capacity,  the  charge  of  which  is  periodically  reversed,  the  charging 
current  being  tuned  relatively  to  the  frequency  of  the  spark  dishcarge.  so  that  the 
voltage  across  the  spark-gap  at  the  moment  of  discharge  is  approximately  twice  that 
0  f  the  direct-current  source. 
1,112  Meisowsky  &  Co.  &  Meircwsky.     Manufacture  of  stratified  fibrous  materials, 

especially  for  chemical  and  electric-insulating  purposes. 
1,212  Siemens  Bros.  &  Co.     (Siemens  &  Halske  'Akt.-Ges,)    Circuit  arrangements  for 

telephone  exchanges.     (Addition  to  27.458/09  and  18,356/12.) 
1,408  Osterreichische  Siemens  Schuckertwerke  &  Regal  Patents  Ges.  Appliance 

for  electrical  Jacquard  or  card  punching  or  like  machines.     ( 10  5/ 13.) 
1 ,561  Otto.    Apparatus  for  converting  alternating  current  into  pulsating  direct  current. 
(24/5/13.) 
A  rotating  member  is  provided  with  two  contactsegments,  each  extending  through 
an  an§le  of  about  90  deg.,  and  co-operating  with  a  system  of  four  contacts  spaced 
90  deg.  apart,  of  which  each  pair  of  contacts  diametrically  opposite  each  other  are 
respectively  connected  to  the  i^o  poles  of  the  Rontgen  tube  or  the  like,  and  to  the 
source  of  alternating  current,  and.  further,  has  an  auxiliary  system  of  four  contacts 
likewise  spaced  90  deg.  apart,  which  are  connected  conductively  to  those  of  the  main 
system,  and  which  can  be  adjusted  relatively  to  the  main  contact  system. 

1.513  Battle.     Method  of  and  apparatus  for  use  in  and  in  connection  with  electrclytic 

and  metal-cleaning  processes. 

1.514  Battle.     Recovery  and  electro-deposition  of  tin.   (Cognate  aopHcation  15.602/14.) 
1,798  International  Electric  Co.     (Akt.-Ges.  Mix  &  Genest.)    Telephonic  trans- 
mitters and  receivers. 

1.866  MoND.     (Maschinenfabrik  Cerlikon.)    Controlling  motors  from  a  distance. 

One  of  the  leads  of  each  motor  reverser  is  connected  in  one  position  of  the  master 

reverter  to  one  main  for  carrying  energising  current  over  one  solenoid  of  the  motor 

reverser,  and  in  the  other  position  of  the  master  reverser  is  connected  to  the  other 

main  for  completing  the  curcuit  of  the  accelerating  switches. 

j.7^B  Bellamy.     High-tension    electric    ignition    for    internal-ccmbuslicn    engines. 

(30/12/14.) 
).696  Brain  &  Hodgson.     Railway  block  telegraph  signalling  apparatus. 
3.776  OxiL.     Apparatus  for  producing  galvanic  or  electrclytic  deposits.     (15/7/13.) 
M31  Kahan.     (Yapolsky.)     Methods  for  producing  devices  consisting  of  substances 
liable  to  changes  in  their  ohmic  resistance  under  the  action  of  light ;  especially 
electric  light  sensitive  preparations  and  the  like. 
^317  British  Thomson-Houston  Co.    (G.E.  Co.)     Electrical  measuring  instrurrents. 
The  armature  spindle  carries  a  damping  member  influenced  by  the  greater  part  c( 
the  flux  of  the  permaner.t  magnet,  the  magnetic  armature  being  ccntrclled  by  the 
stray  flux,  which  is  capable  of  adjustment. 
^391  Collins  &  Collins.-    Electrical  heating  apparatus. 
^424  Ev.*lNS.    (Allgemeine  Elektricitats  Ges.)    Protecting  device  for  the  accessories  cl 

electrical  meters  and  measuringjnstruments. 
^425  Evans.     (Electrochemische  WerkeOs.)     Furnace electrcde. 
?.426  Evans.     (Elektrochemische  Werke  Ges.)     Method  of  and   apparatus   for  pro 

ducing  flows  in  the  molten  masses  of  electrical  furnaces. 
^437  Loncbottom  &  Farrar.    Junctions  or  connections  for  electrical  conduits  anc 

other  pipes. 
^894  British  Thomson-Houston  Co.  &  Hastings.    Electric  motor  control. 

(insists  in  providing  on  each  of  the  contactor  switches,  not  fitted  with  inter Ic  ckinj 
switches,  a  device  which  assists  the  switch  to  close  so  that  a  premature  chanee-cve 
cannot  take  place. 
).133  iGRANic  Electric  Co.    (Cutler-Hammer  Mfg.  (^.)     Electrical  contacts. 
).871  Belfield.    (Doyle  &  Hedley.)    Electric  coupling  mechanism  for  use  on  railwa- 

vehicles. 
1,190  Ges.  fur  Elektro- Osmose.    Electrososmotic  impregnating  process.     (7/i/H 

Addition  to  19.849/14.) 
i,921  Forrester.    ( International  Callophone  Corpn.)    Lcud-cepaking  telephcr.c  apps 

ratus. 
?,989  Burdon.    (Siemens-Schuckertwerke  Ges.)    (^ntrolling  arrangements  for  electri 

motors. 
J, 293  Varvel.     Electrical  water-heater. 
J,572  Kujiral.    Frequency-changing  transformers. 
J. 686  Kocsis  &  Luco.     Driving  arrangements  for  dynamos. 
J. 884  Mellbrsh-Jackson.     (Commonwealth  Electric  Tool  Co.)     Electrically- cctuctc 

tools.     (Divided  application  on  18.738/14.     Aug.  17.) 
1,078  Burdon.    (Siemens  Schuckertwerke  Ges.)    Construction  of  laminated  slot-key 
for  dynamo-electric  machinery. 

1915  Specifications. 

121  Leigh  &  Osborn.    Means  for  obtaining  a  high-starting  torque  en  a  ccntinucu 

current  motor  with  a  relatively  small  starting  current. 
275  Western  Electric  Co.    (We:;tern  Electiic  Co.)     Electric  wave  amplifying  app. 
ratus. 
Apparatus  in  which  amplifying  elements  of  the  unidirectional  type  are  cmplcy' 
and  in  which  divided  input  and  output  circuits  are  provided,  and  an  amplifyii 
element  is  included  in  each  branch  of  such  circuits,  whereby  both  the  positive  ai 
negative  portions  of  waves  alternating  in  polarity  may  be  amplified. 
831  Siemens-Schuckertwerke   Ges.    Stray-wave   protective  devices   for   electi 
circuits.     (20/1/14.     Addition  to  17.532/13.) 
1,761  British  Insulated  &  Helsby  Cables  (Ltd.)  &  Bf.otherton.     Electrical  cabU 

specially  applicable  to  cables  having  a  proli?ctive  sheathing  of  rubber. 
3,561  Forrester.    (International  Callophone  Corpn.)    Loud-speaking  telephcr.c  sy 
terns  and  apparatus.    (Divided  application  on  21,921/14.    Nov.  3.) 


APPLICATIONS  FOR  PATENTS 

Note.— TA?  undermentioned  Applications  (except  those  marked  f)  are  not  open  ft>  I 
public  inspection  until  after  acceptance  of  Complete  Specifications.  Those  marked  *  art  \ 
open  to  inspection  12  months  after  the  date  attached  to  them,  if  they  have  not  been  published  ) 
previously  in  the  ordinary  course.  Names  within  parentheses  are  those  of  communicators  I 
of  inventions.  When  complete  Specification  accompanies  application  an  asterisk  is  affixed,  \ 
June  26.  1915. 

9.373  Maurice.    Electric-lamp  holders  and  incandescent  lamps  for  the  same. 

9.374  Halliwell.     Method  of  and  means  for  producing  undamped  or  persistent  hig: 

frequency  electrical  oscillations  for  telegraphic  and  like  purposes. 
9.386  Hamilton  &  Ferranti  Ltd.    Casings  for  electricity  meters. 
9,396  Automatic  Telephone   Manufacturing  Co.    Telephone  systems.    (27/6/1 

U.S.}* 
9,399  ToLKOWSKY.     Electrical  communication  systems. 

Juno  28,  1915. 
9,403  Chinn  St  Butler,  trading  as  Central  Manufacturing  Co.    Ciscs  for  ammeters  ai 

voltmeterr. 
9.411  Kiiner.     Bell  operated  electrically. 
9.423  B.T.-H.    (G.E.  (io..  U.S.)    X-ray  apparatus. 
9,442  WooDFORDE.    Electric  Induction  motors. 

Juno  29.  1915. 
9,447  Wilson  &  Wilson.    Electric  hand  grenade  or  shell. 
9,477  Frankfurter  Maschinbndau  Akt.-Gbs.  vorm.  Pokorny  &  Wittbkihd.   M«a 

for  cooling  electrically-operated  tools.    (30/6/14.  Germany. )• 
9.481  Shewky  &  Shewry.     Railway  signalling-apparatus. 
9.496  United  Tblboraph  &  Cablb  (^.  &  Bruce,  jun.    Telegraphic  systems  a 

apparatus.* 
9.509  Wallace  Novelty  Co.    Electric-Iamp  stands.    (13/7/14,  U.S.)* 
9,514  Russell  &  Harrison,    Incandescent  electric  lamps. 
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PETROL  VEHICLE  DUMPING. 

Under  the  strenuous  conditions  arising  out  of  the  war  a 
large  number  of  manufacturers,  both  in  this  coiuitry  and 
America,  have  extended  their  existing  plants  with  the 
object  of  increasing  their  production  in  order  to  cope  with 
Government  orders.  Many  of  these  extensions  are  of  a 
'  permanent-temporary  "  character,  but  they  have  necessi- 
tated considerable  capital  expenditure,  not  so  much  on 
buildings  as  on  the  actual  productive  machinery.  In  the 
motor  vehicle  mdustry  the  mortality  of  vehicles  employed 
for  transport  purposes,  both  at  home  and  at  the  front,  is 
alarmingly  high,  a  fact  which  is  straining  the  productive 
powers  of  the  makers  of  these  vehicles  to  the  utmost.  There 
can  be  no  question  whatever  about  this ;  and  American 
makerj  of  automobile  material  have  never  been  so  busy 
at  any  previoiLs  time. 

Our  .\merican  contemporary,  the  "  Electrical  World,"  is 
keenly  alive  to  the  danger  which  the  sudden  increase  in  the 
facilities  for  the  production  of  automobile  material  presents 
to  the  electric  vehicle  industry,  and  recently  called  atten- 
tion to  the  situation  which  has  arisen  in  the  United  States. 
We  quote  a  portion  of  our  contemporaryV,  remarks  :  "  The 
European  war  has  given  a  tremendous  irapetu.s  to  the 
building  of  gasoline-cngine-driven  trucks  in  the  United 
Sta;e.s.  The  demand  for  these  trucks  ha.s  induced  manu. 
facturcrs  in  thi.s  country  to  add  to  their  investment  in 
building.'  end  equipment.  When  the  war  ir;  over  they  will 
turn  to  the  domestic  market  to  provide  an  outlet  for  the 
increa.'-cd  product  which  war  conditions  have  made  possible- 
This  will  UT'doubtediy  mean  that  the  merchandising  ability 


of  ihfe  gasoline-truck  manufacturers  will  be  turned  to  the 
marketing  of  trucks  in  a  way  never  before  attempted.  The 
prosi^ective  purchaser  of  an  automobile  truck  will  have 
forced  upon  liLs  attention  the  merits  of  the  gasolii^e-d riven 
machine  as  its  maker  sees  them.  It  is  apparent,  therefore, 
that  now  is  the  strategic  time  for  every  manufacturer  of 
electric-truck  equipment,  and  every  central  station  engmeer 
to  focus  the  attention  of  the  users  of  electric  vehicles  upon 
the  advantages  of  the  electric  truck."  We  believe,  with  our 
contemporary,  that  there  is  a  real  danger  in  this  development. 
Despite  the  marked  advantages  which  the  electric  vehicle 
has  to  oi!er,  its  commercial  value  will  be  considerably 
discounted  if  the  celling  price  of  petrol  vehicles  is  reduced 
much  below  the  present  figures.  The  same  remark  applies 
should  there  be  an  invasion  of  inexpensive  commercial 
petrol  vehicles  from  the  States  m  conjunction  with  an  over- 
stocking of  the  home  market  by  the  produces  of  British 
firms  whose  factories  have  also  been  extended,  and  who  will, 
after  the  war,  be  anxious  to  secure  a  return  on  the  outlay 
in  production  plant. 

We  think  there  lies  in  this  prospective  development 
the  elements  whereby  the  danger  may  be  satisfactorily  met. 
A  noteworthy  feature  of  automobile  material  production  at 
the  present  time  is  the  amount  of  specialisation.  One  firm 
will  devote  its  attention  entirely  to  the  chassis  frame, 
another  produces  ball  and  roller  bearmgs,  another  will 
concentrate  upon  a  certaui  type  of  back-axle,  or  perhaps  a 
special  patviern  of  front-axle  ;  then,  again,  such  accessories 
as  steering-columns,  brake-gear,  wheels,  carburetters,  and 
so  forth,  have  come  to  be  the  product  of  specialised  firms 
who  turn  them  out  in  vast  quantities.  In  so  far  as  the 
chassis  Ls  concerned,  the  electric  vehicle  industry  may  take 
advantage  of  the  low  cost  of  production  of  these  parts  and 
purchase  them  in  sufficient  quantities  to  enable  them  to 
build  up  complete  machines  at  prices  which  could  be  con" 
ridered  as  fairly  competitive  with  the  petrol  vehicle.  The 
motors  and  controllers  could  be  the  product  of  specialisation, 
and  ahhough  they  are  only  available  at  the  moment,  in 
quantities  at  any  rate,  from  the  United  Stat&s,  there  is  no 
reason  why  they  should  not  be  turned  out  in  this  country. 
It  is,  perhaps,  a  little  early  to  prophe-sy  accurately  what  will 
happen  in  thu;  field,  but  it  is  fairly  safe  to  assume  that  thcn^ 
will  be  a  glut  of  petrol  vehicles  after  the  war,  and  that  the 
existence  of  thi-,  surplus  will,  unlaws  precautionary  measures 
arc  taken,  prove  very  harmful  to  the  electric  vehicle 
movement. 
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IMPORTS  AND  EXPORTS  OF  ELECTRICAL 

MANUFACTURES. 

For  the  week  Aug.  9,  1915,  to  Aug.  li,  1915. 


In  view  of  the  increased  interest  which  is  being  taken  in  the  subject  of 
the  importation  into  and  the  exportation  of  Electrical  Manufactures 
from  the  United  Kingdom,  we  resume  our  weekly  lists.  (See  also  note 
at  foot  of  Exports.) 

IMPORTS. 

Folkestone. — France:  Elec  carbons,  16  pkgs. ;  elec.  glow  lamps,  25  pkgs. ;  unenu- 
merated,  31  pkgs. 

Grmsby. —5w«i«n  .■  Carbon  electrodes,  22  pkgs.' 

Hull. — 5w«rffB  .•  Telephone  materials,  6  pkgs.     Denmark:  Elec.  machinery,  10  pkgs. 

Liverpool.— 5pa;n.-  Unenumerated.  171  pkgs.  U.S.A.:  Insulating  wire  and  cable. 
193  pkgs.;  insulated  cable.  155  reels;  insulated  wire,  41  cases;  unenumerated, 
168  pkgs.    Canada .-  Unenumerated,  H  pkgs. 

London.— U.5..4.  .•  Elec.  machinery,  £6,101  ;  elec  carbon  candles,  £1.698;  telephone 
materials, £883;  lamp  parts,  £1.944;.  elec.  wire  and  eable,£S6;  unenumerated,  £2,'371  — 
304  pkgs.  Switzerland:  C3.xhon  candles.  £610 ;  elec.  lamps.  £18:  lamp  parts.  £9 ;  un- 
enumerated, £40.  Holland:  Elec.  lamps,  £389—486  p!^. ;  wire  and  cable.  £420; 
unenumerated.  £400.  France:  Elec.  carbon  candles,  £773 ;  elec.  lamps,  £1.413—46  pkgs. ; 
unenumerated,  £120.  Z)e«m(W*.- Elec.  machinery,  £587  ;  unenumerated.  £305.  Norway: 
Telephone  material.  £33.  Italy:  Wire  and  cable.  £1,596;  unenumerated,  46  pkgs. 
Bombay:  Elec.  cables,  8 drums.    Sweden:   Lamp  parts,  £117. 

Manchester. — US.A. .■   Uneunmerated.  36  pkgs. 
Southampton. — France:  Unenumerated,  7  pkgs. 

EXPORTS. 

To  Australasia. — Auckland:  Unenumerated,  £395.  Melbourne:  Elec.  machinery. 
£2.018;  wire  and  cable,  £1,414 ;  unenumerated,  £715.  Sydney:  Elec.  machinery.  £57 ; 
wjre  and  cable.  £1.000;  unenumerated,  £837.  Wellintlon :  Elec.  machinery,  £236; 
wire  and  cable.  £2,340  ;  unenumerated.  £605.  Brisbane:  Elec.  machinery,  £144;  un- 
enumerated. £736.  Adelaide:  Wire  and  cable,  £266;  elec.  machinery,  £20:  unenu- 
merated, £313.  Cfo-/"s<cAa/cA;  Unenumerated.  £91.  /'<'r(A.-  Wire  and  cable.  £107;  un- 
enumerated, £206.  Hobart:  Unenumerated,  £85.  Launceston:  Unenumerated,  £175. 
Dunedin:  Unenumerated,  £86.  Cairns:  Unenumerated,  £50.  Lytllelon:  Elec. 
machinery.  £21 ;  wire  and  cable,  £21 ;  unenumerated,  £65.  Hobart:  Elec.  machinery, 
£1.160.     Wanganui:  Unenumerated.  £124. 

Afsica.— Durban :  Elec.  machinery,  £170;  unenumerated,  £2,162.  Port  Elizabeth: 
Elec.  machmery.  £257;  unenumerated.  £693.  Cape  Town:  Wire  and  cable,  £46; 
elec.  machinery,  £81 ;  unenumerated,  £746.  East  London:  Unenumerated.  £224. 
Mauritius:  Unenumerated.  £75.  Beira:  Unenumerated,  £120.  Moii:  Unenumerated, 
£23.  Mosss?  Bay.-  Unenumerated,  £28.  Zawi/Sa;-.-  Telegraph  material,  £52. 
EovPT.— Alexandria:  Unenumerated.  £300.  Aden:  Unenumerated.  £66. 
Spain. — Barcelona:  Unenumerated.  £40.  /4(:ca«/e.- Unenumerated,  £50.  Cartagena' 
Unenumerated.  £1,025.    Manilla:  Unenumerated,  £1,079. 

South  and  Central  America.— Si/mos  Ayres:  Wire  and  cable,  £2,181;  elec 
machinery.  £4.306:  unenumerated, £3.115.  Colon:  Unenumerated. £18.  Pernambuco- 
Telegraph  cable.  £12,000.  Montevideo:  Unenumerated,  £142.  I'a/paraKO.-  Unenu- 
merated. £10.  Pelottas:  Elec.  wire,  £225.  Rio  de  Janeiro:  Unenumerated,  £462. 
Sm/anilla:  Telegraph  material,  £77. 

Japan.— /fate.-  Unenumerated, £10.  Afawsa*;.-  Unenumerated,  £44.  7"oA/o.- Un- 
enumerated, £1,825.     Yokohama:  Unenumerated.  £485. 

China.— 5AangAa;.- Unenumerated,  £470.  Honkong:  Wire  and  cable.  £35;  unenu- 
merated, £34. 

India,  Ceylon,  Indo-China  and  Straits  Settlements.— Bawiay  .•  Wire  and  cable, 
£165;  elec.  machinery,  £670:  unenumerated,  £675.  Calcutta:  Wire  and  cable,  £168; 
elec.  machmery,  £997;  unenumerated,  £3,017.  Madras:  Elec.  machinery,  £449;  wire 
iiSJ^^^J-P^'  ""enumerated,  £72.  [Singapore:  Elec.  machinery,  £50 ;  unenumerated, 
£588  .OaflAre*.- Unenumerated,  £12.  /'e«an?.-  Wire  and  cable,  £26.  Kilindini :  Te\e- 
graph  inatcrial,  £50;  unenumerated,  £38.  Karachi:  Elec.  machinery,  £50:  unenu- 
merated, £320.  Sourabaya:  Unenumerated, £349.  Ceylon:  Wire  and  cable,  £92 ;  elea 
machinery,  £18;  unenumerated,  £28. 

OiiADA.— St.  John's :  Telegraph  apparatus,  £700.  Toronto:  Unenumerated,  £61. 
Vancouver:  Unenumerated,  £129. 

'^''?'!5o-,T^''J?-'  ^'"^-  machinery,  £11  :  unenumerated,  £1,442,    Boulogne:  Unenu- 
mera.ed,£46.    A^ante.-  Elec.  machinery,  £35;  wire  and  cable,  £13i     Dieppe:   Unenu- 
merated,£71.    T^repo/-^.-  Unenumerated,  £68. 
CiBPJiLTkR.— Elec.  machinery,  £95. 
Saint  Helena— Unenumerated,  £28. 

PoRTuoAL-OpoWo.-  Unenumerated,  £53.    Lisbon:  Elec.  machinery,  £27;   wire  and 
cable,  £1.508;  unenumerated.  £607. 
HoLLAuD.— Amsterdam. -mre  and  cable.  £1,610;  unenumerated,  £170. 
ii'MEDBU.— Stockholm :  Unenumerated,  £l46i 
DziiMARK.~Copenhagen:  Wire  cable,  £15.260. 
NORWAy.— Christiana:  Wire  and  cable,  £4  950 

EW  ^^^r^w""^''-'  "uf®  ?J=,  "''''•  "°°:  unenumerated,  £1,082.  Pelrograd: 
Elec.  horns,  £552;  wire  cable,  £381;  unenumerated.  £2,196. 

FOREIGN  GOODS  (du^y  paid  and  free). 

«,;™'^,1![;i'Viy^""'f,""^:^^-./'"^'''''''"''  Unenumerated,  £94.  Adelaide:  Un- 
fliy^w.  I'l?!''"^-  ^'^'^"'L'''"'-  Unenumerated,  £42  Boulogne:  Unsnumerated,  £51. 
frji-ij^  T-A  ''r'i-  "^,;  ^'""  ^"""y  Unenumerated.  £27.  Copenhagen:  Un- 
Sv?  u;i,™p,  f5'°?^,i:'""ii'??''|.'«<''  ,«;2S-  Demerara:  Unenumerated.  £30. 
merat^  mS  ^w  Pr,;**?/''.,  '^''""'"" ■'. ""™"'"?i;^'«''  «'"•  »<"iras:  Unenu- 
S^rf>)^'i^!;,  'S",?f'A'  Unenumerated.  £56.  Rosario:  Unenumerated.  San- 
meSed,  £99^  •  Sydney:  Unenumerated,  £99.       Wellington:    Unenu- 

Note.— The  large  number  of  items  in  these  official  returns  under  the 
mLslcading  heading  "unenumerated"  relate  to  what  ia  described  as 
clfctncal  goods  "  and  "  electrical  materials." 


Patent  Development.— The  proprietors  of  patent  Xo.  20.357  of 
1912,  for  ""  Improvfments  in  or  relating  to  electrical  connectioiLS." 
desire  to  make  arrangements  for  exploiting  the  patents  in  this 
country.  Communications  to  Messrs.  Hascltiiie,  Lake  &  Co.,  patent 
agents,  28.  Southampton-buildings.  Cbanoery-lane,  London,  W.C. 

LIQUIDATIONS,  &c. 

Claims  against  Conway  .Jenkia^  (Ltd.),  in  voluntary  liquidation, 
are  to  he  sent  to  Mr.  H.  .L  de  C.  Jloore,  the  liquidator,  2,  Grcsham- 
buildings,  Guildhall,  London,  E.C.,  by  Sept.  4. 


ELECTRICITY  SUPPLY. 


BUSINESS  NOTICES. 

Mr.  fi.  f;.  Brown,  m.umni.tiMvr  of  t,l(|,hoiie  r(lav.«.  Im.;  rc-movcd 
hiM  oHic.  H  and  works  to  Edward-ioixi,  Willesdcn-lune,  Xorth  Acton. 

.,''""'  ^*-  Tflpgrami!  "Sidbrownix  London"  ;  telephone  :  Cliis- 
wick  Mm.  ' 


I  he  aytncy  for  the   "Century"  singlr-plia.'W  motoi-s  lias   been 

"^quired  by  the  8we/iijih  CJenenil  Klectrio  (Ltd.),  iNorfolk  Hou.se, 

»nnon.Hln.,.l,  K.C.,  u,.d  (he  l.oi,d.,..  «t....k  of  "Century"  moluis 

the  C^t"    *",."'■  '*•  ^-  *''"••■''■"-  "'"'  f'"-  ■ '.V  ycl..^  l.a,s  r..pn.e,.U.l 


EXTENSIONS. 

Ilkley. — As  stated  in  our  last  issue  (p.  719),  the  electric  supply 
undertaking  was  formally  inaugurated  on  the  9th  inst.  : — 

The  supply  is  on  the  d.c.  three-wire  system,  460  Tolts  on  the  outers. 
The  installation  consists  of  two  200  h.p.  Garrett  superheated  steam  semi- 
stationary  engines  with  jet  condensers.  Each  engine  drives  by  means  of 
a  Hans  Renold's  silent  chain  a  Pho?nis  d\-namo.  There  is  also  installed 
a  400  kw.-hour  Tudor  batterj-.  The  station  has  been  specially  designed 
to  run  on  low  fuel  costs  and  minimum  of  labour.  It  is  expected  that  the 
works  will  show  a  lower  fuel  cost  than  any  gas  or  Diesel  engine  installa- 
tion of  similar  size.  The  engines,  dynamos  and  switchboard  are  all  in  one 
room,  the  dynamos  being  upon  the  switchboard  platform,  and  the  firing 
floor  is  on  the  ground-floor  IcvlI.  Thus,  one  man  witli  a  j-outh  on  the 
switchboard  can  easily  run  the  works.  The  engines  will  always  be  run  on 
efficient  load,  aa  when  there  is  a  small  amount  of  lighting  the  batteries 
will  absorb  the  extra  current.  It  is  not  anticipated  that  a  continuous 
rimning  of  macliinery  will  lie  necessary  for  sonic  time.  A  large  dis- 
tribution network  has  been  laid  down,  together  with  feeders,  which  has 
absorbed  from  about  £12,000  to  £14.000,  and  the  whole  installation  has 
cost  from  £21,000  to  £22,000,  including  steel  framework  building  with 
brick  panels.  The  site  is  conveniently  situated  on  the  gas  works  estate, 
and  there  is  a  cooling  pond  with  cooling  jets  for  condensing  purposes. 
Mr.  S.  H.  Bill,  who  acted  as  clerk  of  works,  has  been  appointed  resident 
engineer.  Owing  to  the  origin.tl  engines  being  commandeered  by  the 
Government,  the  opening  of  the  works  has  been  long  delayed,  and  the 
second  engine  plant  will  not  be  completed  until  about  the  middle  of 
iSejitember. 

Ipswich. — At  tlie  recent  meeting  of  the  Corporation,  the  Electric 
.Sujijily  and  Tramways  Committee  reported  that  in  September,  191."5, 
the  Council  applied  to  the  L.tJ.  Board  for  sanction  to  borrow  £;5.'{,500, 
.and  in  Febi-uary,  1914,  to  borrow-  a  further  sum  of  £4,000  for  the 
electric  supply  luidertakiiig. 

In  due  Course  the  Board  sanctioned  these  sums,  less  certain  small 
deductions,  but  omitting  sums  amounting  to  £7,350,  the  estimated  cost 
of  the  sub-stations  and  works  eonnccted  therewith.  The  Board  stated 
th.it  those  items  would  bo  dealt  with  when  the  actual  exptMiditure  had 
Ijeen  more  closely  ascertained.  Full  details  had  now  been  fiirnisheil  to 
the  Hoard,  showing  an  actual  expenditun'  of  £8.760,  anil  the  Coiu- 
inittee  asked  that  that  amount  should  be  substituted  for  the  £7,350  above 
mentidiied.  The  Board  were  jirepaied  to  sanction  the  borrowing  of  the 
larger  amount  on  receiving  a  formal  resolution  of  the  Ojuncil  applying 
for  leave  to  borrow  it.  Formal  resolutions  were  accordingly  passed  by 
the  Council. 

Nottingham. — The  City  Council  has  Ix'on  recommended  to  erect  a 
sp( cuil  electrical  Citation  in  order  to  give  a  sui)ply  of  power  to  the 
projected  new  Xational  Engineering  fiietory  to  be  erectcil  by  the 
Government. 

GENERAL 
Barnes. — The  electrical  engineer  (Mr.   C.  S.  Davirlson)  recently 
secured  jmees  for  the  supply  of  440  yds  0-10  sq,  in.,  0-05  sq.  in., 
010  s(|.   in.  three-core  distributing  cable,  the  prices  ranging  from 
£171  to  ,£198. 

1'lie  last  lot  of  this  cla.ss  of  cable  was  purchased  at  £103  for  n  similar 
riuiinlity.  and  on  Mr.  Da\'idson'»  suggestion  the  puraha,se  has  been 
(iefened  for  a  month,  as  there  is  a  ijrobability  of  a  decline  in  the  price  of 
co]jpcr. 

Dartford.— The  Council  have  increased  the  charges  for  electric 
luiieni  by  20  per  oont.  The  revised  charges  are  estimated  to  pro- 
duie  £1,140  extra  in  tlie  current  year. 

Ely.— At  the  last  meeting  of  the  Kl\-  &  District  Ratepayers' 
Association  it  was  ivportcil  that  the  Board  of  'hiide  had  written  that, 
having  regard  to  all  the  eireum»tanee8,  the  Board  had  ih-cided  not 
to  proc(>ed  with  the  ai>plicatioii  of  file  Ely  Gas  Co.  for  a  provisional 
ilirlrii^  ligliliiig  order. 

Greenock.  The  Kleetrieity  Committee  have  unanimonsly  reeom- 
incnilcd  an  increase  of  £100  to  the  salary  of  the  burgh  electrical 
eiiL'iiner,  Ah,  Kiank  li,  W'liysall,  who  was  iippointcd  about  a  yew  ago 
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to  succeed  Mr.  Robertson,  now  of  Salford.  Mr.  WTiysaU's  tirst 
financial  report  shows  »  surplus  profit  of  about  £10,000. 

Keighley  Provisional  Electric  Lighting  Order.— A  special  report 
ha>  been  made  liy  tin-  lio.nd  of  Trade  stating  the  grounds  on  which 
they  have  dispense  il  witli  tlie  consent  of  the  Urban  District  Council 
of  Haworth  to  the  breaking  up  of  certain  roads  in  Haworth  Urban 
District  for  the  purposes  of  the  Keigliley  Electric  Lighting  (Exten- 
sion) Order,  1915. 

Keighley  Corporation  applied  for  a  provisional  order  under  the  Electric 
Lighting  Acts  to  extend  their  area  of  supply  under  the  Keighley  Electric 
Supply  Order  (1899),  so  as  to  include  the  LTrban  Districts  of  Oakworth, 
Haworth  and  Oxenhope  and  the  Rural  District  of  Keighley.  The  Urban 
Councils  of  Oakworth  and  Oxenhope  and  the  Rural  Council  of  Keighley 
gave  their  consents  to  the  application,  but  with  regard  to  Haworth  the 
Urban  Council  tliemselves  applied  to  the  Board  of  Trade  fur  a  yiro- 
visional  order  under  the  Electric  Lighting  Acts,  and  the  Corporation  of 
Keighlev  withdrew  that  district  from  their  application.  The  Corpora- 
tion, however,  had  inserted  a  clause  in  their  draft  order  to  empower  them 
to  break  up  certain  scheduled  streets  in  Haworth  Urban  District  for  con- 
necting the  urban  district  of  Oxenhope  with  the  remainder  of  the  area 
of  supply.  The  Urban  Council  of  Haworth  refused  tlieir  consent  to  these 
streets  being  broken  up,  and  the  Corporation  reciuested  the  Board  of 
Trade  to  dispen.'ie  with  such  consent.  The  Board  of  Trade  invited 
representatives  of  the  parties  to  a  meeting  at  this  office  at  which  the 
Corporation  satisfied  the  Board  that  there  was  a  demand  for  electricity  in 
Oxenhope.  and  pointed  out  that  they  already  had  power  to  break  up  the 
scheduled  streets  in  Haworth  for  working  trackless  trolley  vehicles  in 
Haworth  and  Oxenhope  under  the  Keighley  Corporation  Act,  of  1912. 
The  Corporation  also  represented  that  the  mains  used  for  working  the 
trackless  trolley  vehicles  could  also  be  utilised  for  the  electric  supply  to 
Oxenhope.  The  chief  reasons  urged  by  Haworth  Urban  Council  were 
that  the  scheduled  streets  were  in  parts  very  congested  by  existing  mauLs 
and  pijies.  and  that  if  the  District  Council  found  it  desirable  to  construct  a 
generating  station  for  the  purposes  of  operating  their  own  electric  lighting 
order  they  would  require  to  lay  mains  in  those  streets,  and  might  be 
hampered  in  doing  so  by  the  existence  of  mains  laid  by  the  Corporation. 
The  Urban  Council  also  suggested  an  alternative  route  for  the  Corpora- 
tions" mains  in  another  part  of  the  urban  district.  The  Board  of  Trade 
were  satisfied  that  the  L'rliau  Council  of  Oxenhope  were  desirous  of  being 
supplied  with  electricity  by  the  Corporation  of  Keighley,  and  that  the 
riiost  convenient  method  for  giving  the  supply  was  by  mains  laid  along 
the  scheduled  route  through  the  Urban  District  of  Haworth.  They  did 
not  consider  that  the  reasons  given  by  the  Urban  Coimcil  were  suffi- 
ciently strong  to  justify  them  in  refusing  the  powers  sought  by  the  Cor- 
poration, jjarticularly  as  the  Coqjoration  already  had  (lOwers  to  break  up 
the  scheduled  streets  for  trackless  trolley  purposes.  The  Board  therefore 
decided  to  dispense  with  the  consent  of  the  Urban  Co»ncil  of  Haworth, 
and  to  insert  in  the  order  a  power  to  break  up  the  scheduled  streets  in 
question. 

Southend. — The  Electric  Lighting  Committee  has  postponed  the 
laying  of  a  branch  main  to  the  Ea'-.tern  Valley  sewage  ijumpinj  station. 

In  view  of  the  postponement  of  the  erection  of  the  Thorpe  Bay  sub- 
station, negotiations  have  been  opened  with  the  Burgess  Trustees  for  the 
retention  of  the  site  already  agreed  upon. 

Stockton-on-Tees. — For  the  quarter  ended  June  there  was  a  reduc- 
tion of  1 1  per  cent,  in  the  units  sold  for  lighting,  an  increase  of  14  per 
cent,  in  the  units  sold  for  power,-  but  almost  an  entire  cessation  in 
the  revenue  from  public  lighting. 

The  question  of  increasing  the  price  of  electricity  has  been  deferred  for 
the  present. 

Wrexham. — Rengeal  Parish  Council  have  decided  not  to  consent 
'  I  tiie  application  of  the  Corporation  for  a  i)rovisional  electrio  lighting 
order  for  the  rural  area,  Ijecaase  "the  chief  buildings  have  already 
installed  acetylene  lights." 

POWER  &  HEATING  NOTES. 

Dewsbury.- A  ..ub-cniiujiincc  ,,i  Uuvu  hii>  Ihcu  uppohitcd  to 

secure  the  more  clliciciit  lighting  of  the  puljlic  library. 

Droitwich. — .V  m  w  button  manufacturing  factory,  which  is  being 
equipped  at  Droitwich  by  Jlessrs.  J3.  Saunders  &  (Sons,  of  Bromsgrovc, 
will  be  driven  entirely  by  electric  power  and  tho  building  will  also  be 
lighted  by  electricity. 

Gravesend.— A  sub-committee  of  the  Electric  ConimittcG  is  nego- 
tiating with  W.  T.  Henley's  Telegraph  Worloi  Co.  and  the  Empire 
Portland  C(  uii  iit  Co.  in  regard  to  the  supply  of  ]H>wi'r. 

The  committee  has  resolved  that  no  future  contract  for  power  supply 
he  entere<l  into  without  a  clause  making  price  of  current  dependent  U|)0!i 
Fine  and  fall  in  jjrice  of  coal,  ft  has  also  lieen  decided  that  an  insurance 
ii-  at  once  etleeted  of  all  Corporation  pro])crty  un<lcr  the  control  of  the 
"ininittee,  on  the  same  capital  value  as  the  fire  insurance,  against 
I  image  by  aircraft. 

Hayes  (Middlesex).— The  Urban  Coimcil  have  asked  tho  Works 
'oiMrnittee  to  reiKjrt  On  the  question  of  public  lighting  by  electricity 
or  ga-i. 

School  Lighting.-— Tho  Xorthamptonsliire  Education  CommitUo 
have  decided  to  adopt  electric  lighting  for  the  liuwhton  Ouuuuil  school. 


TRACTION  NOTES. 

Birmingham. — Mr.  W.  F.  Richardson,  an  inspector  of  the  Cor- 
poration tramways  department,  has  received  a  commission  in  the 
18th  Service  Battalion  of  the  Middlesex  Regiment.   , 

Hove. — Last  week  the  Council  decided  to  clismautle  the  electrical 
overhead  equipment  which  was  erected  in  part  of  the  mam  thorough- 
fare in  connection  with  the  experiment  to  determine  the  system  to 
be  adopted  for  the  proposed  joint  service  of  trolley  omnibuses  for 
Brighton  and  Hove. 

The  Council  will  have  to  pay  about  £600  to  the  contractors  for  the 
erection  of  the  wires  and  posts,  but  this  payment  will  be  taken  into 
account  should  circumstances  in  the  future  permit  of  a  revival  of  the 
scheme.  The  two  towns  have  mutualllj*  agreed  to  defer  further  progress 
with  the  undertaking  until  si.-c  months  after  the  war. 

Ilford. — The  Council  propose  to  uuiko  a  charge  of  |d.  for  heavy 
13a.rcels  carried  on  the  trams. 

A  recent  census  of  the  goods  conveyed  by  the  cars  during  one  week 
showed  that  some  of  the  "  parcels  "  consisted  of  perambulators,  bicycles, 
dustbins,  lawn  mowers,  pail  of  whitewash,  a  piano  frame,  carcases  of 
meat,  manure  and  monkeys  in  cages. 

Manchester. — Over  2,000  of  the  men  and  boys  employed  in  tho 
tramways  department  of  the  Corporation  have  joined  the  Colours, 
PAul  the  general  manager  (]VIr.  J.  M.  McEloy)  has  prepared  a  Roll 
of  Honour,  which  contauw  the  names,  grades  and  addresses  of  all 
who  are  serving  with  the  Colours. 

Southend. — Members  of  the  National  Guard  are  to  be  permitted 
to  travel  at  half-fare  on  the  tramears  when  proceeding  to  or  from 
duty. 

Tokens  are  to  be  issued  at  face  value  to  private  firms  in  the  Borough 
for  the  use  of  tiicir  employees.  Scholars  are  permitted  during  the  period 
of  their  summer  vacation  to  use  their  passes  enabUng  them  to  purchase 
tickets  at  half-fares  upon  the  cars. 

Women  Tramcar  Conductors. — Among  tliosc  who  now  employ 

women  conductors  on  the  tramways  are  Accrmgton,  Birmmgham 
and  lps«ich  Corporations. 


EMPIRE  NOTES. 


Canada. — At  a  recent  meeting  of  Class  A  Members  (t:ompanics) 
of  the  Canadian  Electrical  Association,  the  president  (Col.  D.  R. 
Street)  re|iorted  on  the  work  of  the  past  year. 

About  ,50  companies  were  represented.  It  was  stated  that  the  results 
of  the  method  of  co-operative  purchasing  were  most  satisfactory,  and  the 
secretai'y  (Mr.  Alan  Sullivan)  was  instructed  to  secure  special  price  on 
further  requirement  of  member  companies.  An  account  wag  given  of  the 
formation  of  the  Electrical  Employers'  Association,  as  an  ofi'-shoot  of  the 
Canadian  Electrical  Association.  The  new  body  is  now  accepted  by  the 
Government  as  representative  of  the  entire  electrical  industry,  appoints 
an  inspector,  who  makes  periodical  visits  to  power  and  light  plants,  and 
also  to  manufacturing  establishments,  investigates  accidents,  their 
causes  and  possible  avoidance,  &c. 

Calgary  Municipal  Council  recently  entered  into  a  fresh  contract  with 
tho  (Jalgary  Hydro- Klectric  Power  Co.  for  the  supply  of  electrical  energy. 
Hitherto  the  Council  have  been  purclmsing  o.OOti  n.r.  from  the  company 
at  SH>  per  horse-power  iier  year,  which  gave  the  company  a  load  factor 
from  85  to  9:i  jier  cent.,  according  to  tlie  seasons.  The  additional  power 
requireil  by  the  city, varying  from  2,000  n.e.  in  summer  to  about  ."),()<  10  n.v. 
in  winter,  and  geneially  having  a  load  factor  of  less  than  .'jO  per  cent.,  has 
been  generated  by  the  city's  steam  plant.  Tho  nnmicipal  steam  plant 
is  modern,  and  is  over  12,000  il.r.  capacitj-,  but  the  Council  found  it 
cheaper  to  generate  the  excess  power  over  that  contracted  for.  Tho 
service  given  during  the  ))ast  18  months  by  the  comjiauy  was  of  a  very 
satisfactory  nature,  but  the  company  desired  to  supply  the  whole  of  the 
city's  requirements.  After  tho  first  5,000  n.v.  the  price  decreases  by 
SI  per  1,000  n.l'.  The  company  will  pay  tho  expenses  of  a  nucleus  staff 
and  all  coal  and  gas  to  be  used  in  firing  tho  boilers  to  keep  up  a  supply  of 
steam  at  all  times,  sufficient  to  protect  the  down-town  district,  and  iu  tho 
event  of  any  longer  interruptions  the  company  agrees  to  meet  all  expense 
ill  starting  u\)  the  whole  |)lant.     The  now  contract  is  for  one  year. 

The  Alljcrta  Hydro- Electric  Co.  have  since  submitted  lower  terras  for 
the  supply  of  a  mininmm  of  4,000  n.v.  and  a  maxinium  of  10,(XI0  H.r. 
for  five  yc'ars.  They  offer  the  first  4,000  u.v.  at  822  per  horse-power- 
year,  next  l,IX)0  II. r.  at  $21,  next  1,000  U.I',  at  .$20,  and  for  all  over 
i>,000  M.r.  nt  819  per  horse-power  per  year.  The  company  jnirposcs 
building  a  series  of  low  head  dams  on  the  Bow  River  within  the  city 
limits,  and  promises  to  have  the  first  one  ready  by  May  1,  191(),  and 
supi)ly  the  city  with  thi;  excess  power  over  and  above  tho  Calgary  Power 
Co.'s  contract  (which  is  !).(HJ0  n.r.).  At  the  expiration  of  the  tJulgary 
Company's  contract  they  offer  to  take  oyer  the  whole  of  the  city's  busi- 
ness, ana  in  the  event  of  any  diminutions  of  power  during  the  low-water 
IMTiods  will  pay  for  operating  the  city's  steam  plant. 

The"  Electrical  News  "  states  that  the  firund  Trunk  Pacific  dry  dock. 
Prince  Rujiert  (B.C.),  which  is  now  ncarjng  oompletiou  and  has  cost 
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82,500,000,  will  be  electrically  equipped.  The  power  house  contains  two 
1,000  kw.  turbine  generators  and  a  steam-driven  air  compressor  of 
1,500  cubic  ft.  capacity.  There  are  also  six  400  H.p.  water-tube  boilers 
supplied  with  automatic  chain-grate  stokers.  A  system  of  underground 
electrical  conduits  has  been  installed  throughout  the  shipyard.  On  tlie 
dock  three  air  compressors  of  .500  cuKc  ft.  each  and  12  24  in.  centrifugal 
pumps  are  electrically  driven.  Each  shop  and  the  iiower  house  are 
cquipjicd  witli  a  15-ton  electrical  overhead  crane. 

Port  Sudan. — This  town,  as  well  as  Ih;  hcrboui'  r,nd  qur.ys,  aro 
now  Ughtcd  electrically. 

On  the  quays  there  are  four  3-ton  pedestal  electric  cranes,  a  7-ton 
electric  gantry  crane,  four  electric  coal  transporters,  which  are  specially 
designed  to  handle  ordinary  cargo  as  well  as  coal,  and  an  electric  coal  re- 
handling  bridge  plant.  Two  5-ton  and  four  1-ton  electric  capstans  also 
facilitate  the  handling  of  shipping  and  of  railway  trucks.  The  dockyard 
workshops  are  also  driven  ekctrically, 

FOREIGN  NOTES. 

Argentina. — The  "  Review  of  the  River  Plate  "  s<ays  the  Municipal 
authorities  of  Lincoln  (Province  of  Buenos  Ayres)  and  the  representa- 
tives of  the  Gasmotoren  Fabrik  Deutsch  have  entered  into  an  agree- 
ment whereby  the  company  takes  a.  lea:,e  for  five  years  of  the  electric 
light  and  power  stations  and  w'aterworks  of  the  Municipality. 

The  "  Review  of  the  River  Plate  "  states  that  Senor  P.  Yourke  has 
applied  to  the  Municipality  of  Cosquin  (Province  of  Cordoba)  for  a  con- 
cession for  electricity  supply  works  and  for  the  public  lighting  service. 

The  electrical  department  of  the  Government  of  the  Province  of 
Buenos  Aires  has  reported  favourably  upon  the  recent  application  of 
Senor  Marcelino  S.  Romero  for  an  electrical  concession  at  Punta  Alta 
(Bahia  Blanca),  but  several  modifications  of  details  will  be  necessary. 

Campana  JIunieipal  Council  and  the  local  electric  lighting  company 
are  in  conflict.  The  Municipality  refused  to  pay  its  June  lighting  bill 
unless  the  company  (Comjiania  Industrial  Holando-Americano)  first  paid 
$3,000  claimed  by  the  JIunicipality  as  fines.  As  the  Municipality 
])ersisted  in  its  refusal  to  pay  electric  current  was  cut  oif  on  July  17. 
The  Mayor  then  took  forcible  possession  of  the  power  station  and  found 
electricians  wlio  turned  on  the  supply  after  half-an-hour's  delay. 

In  regard  to  the  offer  of  Messrs.  A.  Rafael  Langone  &  Co.  to  the 
Municipality  of  Buenos  Aires  to  undertake  the  entire  electric  lighting  of 
the  city  at  20  per  cent,  less  than  present  prices,  utilising  a  new  secret 
system  of  their  own,  the  Municipal  authorities  required  the  proposers  to 
present  their  application  on  stamped  paper  (value  §500  m/n.)  The  firm 
also  offered  to  contract  for  tlie  lighting  service  for  12  years,  making  over 
all  their  installations  to  the  Municipality  on  the  expiry  of  the  period.  The 
legal  advisers  of  the  Council  are  of  opinion  that  the  MunicipaUty  is  not 
in  a  legal  position  to  consider  the  proposal,  however  advantageous  it 
might  Ix",  having  regard  to  its  existing  lighting  contracts. 

The  report  of  the  directors  of  the  Cia  Alemana  Transatlantica  de 
Electricidad  for  1914  states  the  crisis  which  prevailed  in  the  South 
American  Republics  Ix^came  further  accentuated  by  the  outbreak  of  the 
European  war,  which  ])rejudiced  several  of  the  subsidiary  enterprises  of 
the  company.  The  gro.ss  revenue  increased  to  23,370,000  m.irks  against 
31,360,000  in  1913.  Taxation  expenditure  increased  to  3.:!S(i.no()  marks 
(3,190,fXM»),  debenture  ser\-ice  accounted  for  5,400,000  (a.iisii.iinii)  ami 
amortisation  for  7,070,000  (6,670,000),  so  that  the  net  pn.lii  i  m.  Iialnit; 
amount  from  previous  year)  amounted  to  14,800,000  marks  (M.73u,(ilHI). 
Owing  to  the  increase  to  30,000.000  marks  of  the  5  per  cent,  preference 
shares  tlie  dividend  on  the  120,000,000 marks  of  ordinary  sliares  had  to 
l)e  reduced  to  10  per  cent,  against  11  per  cent,  in  the  two  jjreceding  years. 
In  Buenos  Aires  the  ])roduction  of  electric  current  increased  from 
227, 1!I0.(X)0  units  in  1913  to  239,880,000  in  1914,  and  the  sales  of  electric 
energy  from  179,400,000  to  191,320,000,  increase  of  G-6  per  cent,  (against 
10-3  per  cent,  in  1913),  or  tlie  lowest  annual  increase  recorded  in  the 
history  of  tlu^  company.  The  equivalent  of  the  connections  increased 
by  27,916  kw.  to  195,735  kw.  The  number  of  consumers  increased  from 
(U,395  to  80,78() ;  the  length  of  cables  laid  within  tlie  city  and  its  suburbs 
was  4,()3O,0OO  metres  (4,110,000),  the  capacity  of  the  power  stations 
increased  from  121,690  kw.  to  12.5,090  kw.  The  Compania  Argentina  do 
Electricidad  is  again  applying  its  entire  gross  profits  (,$171,763  paper)  to 
amortisation,  making  no  divi<lend  distribution.  The  '"  Empresa  de  Luz 
y  Fuor/.a  en  Bucnes  Aires  y  Mendoza  "  will  in  all  probaliillly  iri.ik'  no 
ilividend  distribution  out  of  its  net  ])rofits,  which  amounted  lo  sMiTl'iiii. 
This  cimipany  had  projected  the  construction  of  a  new  livilm  c  |i a  n  u' 
station  of  12,0(K)n.i'.  im  the  Mendoza  River,  which  shouM  have  been 
completed  in  1916,  were  it  not  that  the  company  had  recently  been 
obliged  to  sus|K'nd  construction  work  as  other  interested  ))arties  have 
HU.stained  the  invalidity  of  the  concc.fsion,  their  contention  having  been 
upheld  by  a  legal  decision  without  the  company's  ease  having  been  hearil. 
The  company  has  since  given  notice  of  appeal.  The  Chilian  Electric 
Tramwoy  &  Light  Co.  made  a  distribution  on  its  preference  shares  (all 
held  by  Ihi-  Comnaiila  Alemana)  of  i!  per  cent.,  making  also  a  payment  on 
account  of  dividends  in  arrear.  The  net  j)rofit  of  the  eompanv  was 
S3.0rpO,(HH)  Chilian  gold  agnliist  .$3,420,000  in  1913.  the  shrinkage" lx,-ing 
•  lue  to  the  de|iri'riali(>n  of  the  Chilian  (■urreiicy.  The  Tranvia  Elcctrico 
de  Valparaiwo  will  <li»lriliiitc  a  diviilcnd  of  4  |>cr  cent,  (against  5  \)CT  cent, 
in  1913).  the  net  pr.)|it  having  In^en  S1,1(«I,0(M)  Chilian  gold  against 
8I,HH).(HI0.  The  Cia  Transatlantica  en  Montevideo  again  pays  no 
dividenil.  U«  prnfils  have  amoimted  to  83S2,5iK)  gold  against  $455,293, 
»ml  thcMi  are  applied  to  amortisations  ofUT  meeting  del)onturo  servico. 
Th«  book  vnluf  of  the  itistnllntiona  in  Buenos  Aires  has  increased  to 


210,570,000  marks  (from  202,480,000)  and  that  of  the  power  house  in 
Santiago  de  Chile  to  15,510.000  marks  (from  13,190,000).  The  book 
value  of  participations  amounts  to  24,740,000  marks  (as  against  27,960,000) 
comprising  :  £650,000  in  preference  shares  and  £404,700  in  ordinary 
shares  of  the  Chilian  Electric  Tramway  &  Light  Co. ;  5,000,000  marks  in 
shares  of  the  Tranvia  Ebctrico  de  Valparaiso  ;  $1,690,000  Uruguayan 
gold  in  the  Transatlantica  en  Montevideo  Co. ;  $128,690  m  ii.  in  ordinary 
and  $189,550  in  preference  shares  of  the  Cia  Argentina  de  Electricidad 
en  Buenos  Aires  ;  $835,000  in  shares  and  $138,100  in  6  per  cent,  deben- 
tures of  the  Empresa  de  Luz  y  Fuerza  en  Mendoza.  Advances  made  to 
these  five  subsidiary  companies  have  increased  to  70,790,000  marks, 
against  61,320,000,  baing  thus  greater  than  the  amount  of  th?  share 
holdings. 

Cuba. — The  following  persons  have  been  authorised  to  instal  and 
work  electricity  generating  plant : — 

Senores  Francisco  Diego  Madrazo  (at  Remedios,  Province  of  Santa 
Clara),  Antonio  Ramos  Valderas  (Pedro  Betancourt,  Province  of 
Matanzas,  and  Baez,  Province  of  Santa  Clara),  Antonio  and  Francisco 
Fernandez  (Fomento,  Province  of  Santa  Clara),  and  E.  Cuervo  (Viiiales 
and  other  towns  in  Province  of  Pinar  del  Rio).  The  "'  Ciaceta  Oficial  " 
giving  particulars  may  be  consulted  at  the  Board  of  Trade,  73,  Basing- 
hall-street,  London,  E,C. 

Italy. — A  cireiila.r  recently  isr.i:cd  by  the  British  Chamber  of  Com- 
merce in  Cienoa  gives  some  ]  articulars  of  the  position  of  Germany 
in  the  industry  and  commerce  of  Italy. 

It  is  pointed  out  that,  though  Italians  would  like  to  see  British  trade 
in  Italy  developed,  there  are  two  almost  insurmountable  obstacles  at 
present,  viz.,  high  prices  and  terms  of  payment.  For  certain  machines, 
produced  in  Italy  at  100  lires.for  instance.  Germany  does  not  hesitate  to 
quote  the  same  price,  while  British  firms  will  ask  about  250  lires.  Such 
enormous  differences  exist  for  hundreds  of  articles  in  which  superiority 
of  quality  does  not  always  justify  the  highness  of  the  price.  The 
tTcrmans  nearly  always  allow  a  certain  amount  of  credit,  while  British 
firms  ask  for  immediate  payment,  difficult  to  carry  out  in  times  like  the 
present ;  they  would  like  Italian  buyers  to  deposit  a  large  sum  at  a  bank 
in  England,  to  be  drawn  on  agaiiust  presentation  of  documents.  This  is, 
therefore,  payment  in  advance,  a  thing  quite  impossible  for  a  country 
like  Italy,  in  which,  for  certain  goods,  even  payment  on  delivery  of  the 
goods  appears  impracticable.  Great  Britain  should  (it  is  stated)  adapt 
herself  to  the  requirements  and  needs  of  the  Italian  market,  applying 
thereto  the  methods  employed  by  the  Germans.  For  many  years  almost 
the  only  article  imported  from  Great  Britain  that  has  shown  an  im- 
portant increase  is  coal,  while  (Jermany  prevailed  and  imposed  herself. 
The  British  must  (it  is  pointed  out)  make  a  radical  change  if  they  want 
to  go  ahead  in  Italy.  The  system  of  weights  and  measures  used  in 
England  shouki  be  replaced  by  the  metric  system  without  further  loss  of 
time,  at  any  rate  as  far  as  catalogues  for  Italy  are  concerned.  The  mode 
(if  payment  insisted  on  by  British  firms  must  be  modified.  This  obstacle 
could  in  a  great  measure  be  removed  by  the  establishment  in  Italy  of  a 
British  bank,  and  then  it  woidd  be  possible  to  foster  British  trade  in  Italy  : 
without  such  a  financial  orgariisation,  which  should  be  really  commercial 
and  look  after  Anglo-Italian  trade,  progress  would  be  very  difficult,  if  not 
impossible, 

German  Export  Trade. — .\inoiig  the  German  wireless  news  items 
on  the  14th  inst.  was  the  following  : — 

The  world-known  AUgemeine  Elektricitiits-Gc.sellschaft  have  decided 
iqion  a  huge  financial  and  industrial  transaction.  The  managers  explain 
that  the  temporary  restriction  of  general  foreign  trade  in  conseqtience  of 
the  war  makes  an  extension  of  home  a--tivity  advisable.  A  splendid 
opportunity  is  offered  by  the  fact  that  the  Berlin  Electric  Co.'s  works 
have  been  bought  by  the  city  of  Berlin.  The  company,  which  owns  large 
(Hiallields  near  Bitterfeld,  is  thus  depriveil  of  i>art  of  its  former  business 
of  sii]i|ilying  Berlin  with  electric  current.  Uoth  comiianies  were  formerly 
clos(l\  (omiia  l<  .1,  and  it  is  now  the  time  to  make  a  still  dos.T  connection. 
The  A  i:  i:  .  III.  I.  lore,  proposes  to  the  stciekholders  of  the  Berlin  Electric 
Co.  1.. .  vrliaa^:.  I..IM-  of  their  shares  a-ainst  three  of  the  A. E.G.,  the  latter 
increasing  its  capital  from  1,55,000,000  m.  (£7,750,000)  to  191,000,000  m, 
(£9,550,000),  thus  becoming  the  second  largest  Giu-man  industrial  cor- 
poration. 

Russia.-  In  r,  circular  issued  by  tho  British  Pro-Consul  at  Pctra- 
gr.-.d  (Mr.  G.  Dobson)  it  is  ])oint;(l  out  that  there  b  an  increasing 
o)'ening  for  inereaiing  Britisli  trade  witli  Russia. 

Germany  has  exported  to  Russia  trade  products  of  the  value  of  between 
500,000.000  to  600,000.000  roubles  annually,  and  he  suggests  that  if 
British  firms  will  adapt  themselves  properly  they  can  capture  the  greater 
part  of  this.  Many  firms  (he  writes)  are  hesitating  until  after  the  con- 
clusion of  peace,  when  they  think  they  will  bo  better  able  to  take  ad- 
vantage of  this  s|)leiidid  opportunity.  Mr.  Dobson  thinks  this  is  a  mis- 
take, for  meanwhile  other  nations  are  alert  and  active.  Comiietition  is 
being  vigorously  organised  by  Americans,  Canadians,  Swedes  and  Danes, 
and  Germans  are  ))ouring  into  Scandinavia  to  resume  their  old  game  of 
the  "honest  broker"  Ix'tween  England  and  Russia.  Thousands  of 
(iermans  who  are  now  interned  will  return  to  their  Russian  business  as 
soon  as  peace  is  proclaimed  as  if  luithing  had  lia]ipencd.  No  time,  there- 
fore, Khould  1)0  lost  by  British  exporters  In  getting  into  touch  with 
Russian  buyers,  whose  usual  su)iplies  from  Germany  are  now  cut  olT. 
Russian  inquirers  after  British  goods  cannot  (says  Mr.  Dobson)  afford  to 
wail  until  Englishmen  become  linguists.     The  plan  of  tlii'  l>ondoii  County 


THE  ELECTRICIAN,  AUGUST  20,  1915. 


753 


Council  to  teach  the  Russian  language  will  probably  onlj'  tend  to  swell 
the  ranks  of  candidates  for  situations  in  Russia  as  clerks  and  tutors,  who 
already  represent  a  supply  for  which  there  is  no  adequate  demand.  It 
fails  to  provide  available  men  and  means  for  pushing  British  trade  in 
Russia.  It  is  a  mistake  to  suppose  that  Germany's  commercial  success 
in  Russia  has  been  due  in  any  great  measure  to  the  study  of  the  Russian 
language.  German  trade  in  Russia  has  been  built  up  tlirough  the  aid 
and  co-operation  of  hundreds  of  thousands  of  German  settlers  there,  who 
are  born  Russian  subjects,  and  whose  forebears  have  belonged  to  Russia 
for  ages.  They  are  obliged  to  learn  Russian  at  school,  but  keep  up  their 
German  at  home.  German  schools  also  flourish  in  their  midst.  These 
Russian  Germans  prefer,  of  course,  to  deal  with  their  kith  and  kin  across 
the  border.  To  such  an  extent  has  this  factor  operated  in  favour  of 
German  commerce  that  before  the  war  the  German  language  had  almost 
become  the  business  medium  in  all  the  great  centres  of  Russian  trade. 
This  was  wisely  encouraged  by  the  German  Government.  Every  facility 
was  given  for  German  residents  abroad  to  retain  or  resume  their  German 
nationality,  and  thus  to  Germanise  the  world.  Sir.  Dobson  saj's  :  "  It  is 
much  to  be  regretted  that  the  British  Government  has  been  doing  just 
the  very  reverse.  There  are  at  least  3,000,000  British  subjects  in  foreign 
countries,  most  of  them  as  loyal  and  patriotic  as  anvbody  in  the  British 
Isles,  and  amongst  these  voluntary  exiles,  whose  sons  are  joining 
Kitchener's  Army  and  fighting  the  nation's  battles,  our  authorities  are 
carrying  on  a  veritable  persecution.  On  Jan.  1,  1915,  a  most  incom- 
prehensible Act  of  Parliament  came  into  force  whereby  the  second 
generation  of  foreign-born  Britishers  are  indiscriminately  deprived  of 
their  national  birthright.  Such  an  extraordinary  measure  must  have 
been  completely  overlooked  by  the  British  public.  The  wording  of  the 
Act  is  most  obscure,  but  this  interpretation  is  adopted  by  the  British 
authorities.  It  wa?  bad  enough  before,  when  children  of  the  third 
generation  born  abroad  of  British  parents  were  made  outcasts  by  the 
action  of  the  British  Government.  This  curtailment  of  British  nation- 
ality turns  the  children  of  faithful  British  subjects  into  aliens  before  they 
are  old  enough  to  choose  for  themselves,  and,  as  regards  Russia  in  par- 
ticular, it  makes  outlaws  cf  infant  Britons  whom  the  Russian  Govern- 
ment very  properly  refuses  to  accept  as  Russian  subjects.  It  is  to  be 
hoi)cd  that  the  short-sighted  policy  of  the  British  Government  in  repu- 
diating Britons  abroad  will  not  be  followed  by  British  manufacturers  and 
merchants,  who,  on  the  contrary,  should  make  use  of  their  feUow-country- 
men  in  Russia.  This  can  only  be  properlj-  done  by  means  of  a  permanent 
museum  of  British  goods  at  Petrograd,  and  a  yearly  exhibition  of  samples 
at  the  great  fair  at  Nijni-Novgorod.  The  question  of  a  museum  at 
Petrograd  requires  negotiation,  but  arrangements  for  the  exhibition  at 
Nijni-Novgorod  are  actu.ally  ready  and  available. 

Siam. — In  a  report  by  Mr.  Acting  CorLiul  Dunn  on  the  trcdc  ;^r.d  com- 
merce of  the  consulr.r  district  of  Senggora  for  the  year  ended  March  31 , 
1914,  it  is  stated  that  there  was  an  increase  of  £80,000  in  the  import;! 
of  iron,  steel  and  machinery  in  Monthon  Chcempawn,  but  the  imports 
into  Monthon  Xakon  Soitamorat  were  somewhat  loss  than  in  the 
previous  year. 

Considerable  progress  has  been  made  with  the  construction  of  the 
Southern  Railway  during  the  year,  and,  with  the  extension  of  the  rail- 
ways, the  telegraph  service  will  also  be  extended  and  improved. 

Spain. — The  Ministerio  dc  Fomonto  have  authorised  Don  Furio 
Rohh'w  C'uenca  to  carry  out  works  for  utilising  the  waters  of  the  Rio 
Mui;do  (AjTic)  up  to  3,000  litres  per  cccond  for  industrial  purposes. 
^Vo^k  must  be  commenced  within  six  month.s  of  the  approval  of  the 
])lans  and  nuist  be  completed  within  two  years. 


MISCELLANEOUS  NOTES. 

Electrical  Trades'  Benevolent  Institution. — Owing  to  the  war,  the 
annual  festival  of  this  IiL'ititution  will  not  be  held  tliis  year.  In 
view  o£  this  decision,  which  will  doubtless  be  endorsed  by  the  sub- 
scribers to  the  IiLstitution,  the  Committee  confidently  rely  upon 
subscribers  to  renew-  their  contributions,  and  hope  that  the  urgency 
of  the  claims  made  upon  the  fund  wiU  bring  a  large  influ.x  of  new 
subscribers.  There  is  a  continuous  and  steady  call  upon  the  fund 
at  the  present  time,  and  it  is  feared  that  this  call  will  be  heavier  as 
time  goes  on,  requiring  a  large  addition  to  the  invested  funds  of  the 
Institution. 

tlectricians'  Wages  in  London  Area.— Sir  David  Harrel  has  now- 
issued  his  award  in  the  r^rbitration  proceedings  between  the  London 
Electrical  Ma-^ters'  Association  and  the  Electrical  Trades  Union. 

On  March  9,  1915,  application  was  made  by  the  London  district 
secretary  of  the  Electrical  Trades  Union  to  the  London  Electrical 
Masters'  Association  for  an  advance  of  wages  from  lOJd.  to  Is.  per  hour, 
and  a  reduction  of  the  w-orking  hours  to  48  per  week.  The  Employers' 
Association  intimated  that  they  were  unable  to  accede  to  the  request, 
and  the  matters  were,  therefore,  considered  r,  a  meeting  of  the  joint 
committee  of  representatives  of  the  parties  on  April  30  and  at  a  general 
meeting  of  the  Electrical  Masters'  Association  on  May  )0,  but  no  agree- 
ment w-as  arrived  at.  On  June  10  application  was  made  to  the  Chief 
Industrial  Commissioner  by  the  secretary  of  the  men's  union  for  the 
appointment  of  an  arbitrator  to  decide  upon  the  application  for  an 
advance  of  wages,  it  being  subsequently  explained  that  the  question  of 
the  reduction  of  hours  v/as  unreservedly  withdrawn.  The  Employers' 
Association  concurred  in  the  reference  of  the  matter  to  arbitration,  and 
the  Chief  Industrial  Commissioner  appointed  Sir  David  Harrel  to  act  as 
arbitrator,  and  the  representatives  of  the  parties  were  heard  on  the  5th 
inst..  and  Sir  David  Harrel  has  issued  his  award  (dated  Aug.  1 1 )  as  follows : 

I  hereby  award  that  the  existing  rate  shall  be  raised  from  lOAd.  to 
lljd.  per  hour,  with  pro  rata  advances  to  electricians'  labourers  and 
assistants,  such  advanced  rate  to  come  into  operation  as  from  the  be- 
ginning of  the  first  pay-day  following  the  date  hereof,  and  the  advance 
now  awarded  to  be  regarded  as  war  wages  and  recognised  as  due  to  and 
dependent  on  the  existence  of  the  abnormal  conditions  now  prevailing 
in  consequence  of  the  war. 

Fatality. — On  the  lOth  in-t.  a  man  named  A.  Hemingway  v.-a-^  killed 
while  cleaning  a,  tramoar  in  the  Hp.lifax  tramway  shed. 

A  thunderstorm  seems  to  have  damaged  one  of  the  insulators  on  the 
car,  and  when  Hemingway  touched  a  part  of  the  trolley  standard  he 
received  a  fatal  electric  shock. 

Roll  of  Honour. — Capt.  Herbert  Bailey,  electrical  engineer,  son 
of  Mr.  J.  H.  Bailey,  Blackburn  borough  treasurer,  ha;  been  wounded 
in  the  Dardanelles.     Capt.  Bailey  was  in  China  when  war  broke  out. 

Private  Wm.  Thomas,  of  the  Irish  K.L.R.,  recently  employed  at  the 
Blackpool  electricity  works,  is  in  Rouen  hospital,  as  the  result  of  being 
hit  in  the  neck  with  a  piece  of  shrapnel. 

War  Relief  Funds. — The  emi.-loyes  of  the  India  Rubber,  Gutta 
Peicha  &  Telegraph  Works  Co.  (L  d  ),have  since  Sept -mlicr  last  been 
contributing  t^  the  National  Relict  Fund,  British  Kcd  Cross  Society 
and  Belgian  Relief  Fund,  and  thi.-.  week  the  tital  reached  £1 ,002.  A 
sum  of  £500  ha^  been  cent  to  the  first-named  fund,  £250  to  the  Red 
Cross  Society  and  £225  to  the  Belgi.--.ns,  leaving  £27  in  hand. 


TENDERS    INVITED. 


Turbc-Gtnerators,  Condensing  Plant,  &c. 

SliANGim  .Municii  .-.i  Council  invite  tenders  for  the  supply  and 
delivery  f.o.l-.  Hrit  »h  [jort  of  (a)  one  Turbo-generaior  of  not  less 
than  .5,0C0  kw.  capacity,  with  Condensing  Plant,  & c.  ;  (6)  one 
or  t-no  Turbo-generators  of  about  10,000  kw.  capacity,  with 
CoRdersn'i  Plant,  &e.  Copies  of  specificatiom  and  forms  of 
ttndcr  irom  the  conmlting  enginccn;,  Messrs.  Prcoce,  Cardew, 
SncU  &  Rider,  8,  Queen  Anne's  CJate,  Westminster,  S.W.,  to 
whom  t:  nd"^  r3  (in  duplicate)  chould  be  delivered  by  noon,  Friday, 
Sept.  24.     See  also  an  adveriiaemcnl. 

Turbo-Alternators,  Dynamo,  Battery,  Wiring,  &c. 

Bi'.isriii.  Corpor.-ition  Ekclrical  CoinmiUcc  invite  tenders  for 
a  0,000  kv..  Threo-jihasc  Steam  Turbo-alfernn'.or,  with 
Condensing  Plant.  Sjitcifications  and  forms  of  lender  from 
the  chief  engineer  and  general  manager,  Mr.  H.  Faraday  Proctor, 
to  whom   tenders   by   noon   Monday,   Aug.    23. 

JoiiANNF.SBuno  Municipal  Council  invite  tenders  by  Sept.  20 
for  Hujiply  and  erection  of  two  3,000-kw.  Turbo-alternators, 
Cond'-nsing  Plant,  Switchgtar,  &c.  SpecidealionH  from  the 
Controlh  r  of  Stores,  and  tenders  to  the  Town  Clerk,  Municipal 
Offices,  .Johannesburg.  Copies  of  specifications  may  be  uccn  at 
tile  Bocfd  of  Trade,  73,  Basinghall-utrecU  London,  E.C. 


Telegraph  Wire  and  Insulators. 

The  De|iuty  Pos<myaer-Gcncral  Bi-Isbane,  (Queensland), 
invites  tenders  until  Oct.  C  for  supply  of  Tinned  Copper  Wire 
(schedule  357)  and  PorcclrJn  Pothead  Insulators  (schedule  3G0) 
for  the  Australian  Commonwealth,  Postnvaster-Generarn 
Dept  r.'mont.  Specifications,  &c.,  from  the  Common-n'ealth 
Office:,  72,  Victoria-street,  London,  S.W.  See  aiverlisement. 
Stoan  Tubes  and  Fittings. 

The  CoMMLs.sioNERS  of  H.M.  Works  invito  tenders  for  the 
sujjply  of    Steam   Tubes   and  Fittings.      Tenders  (by  [ll  a.m. 
Sept.  2)  t:)  til"  S(  er<  tary,  Storey'o-gatc,  London,  S.W. 
Electrical  and  Tramway  Stores. 

The  directors  of  the  PowELL  DuFFRYN  Steam  Coal  Co.  invite 
tend<rs  for  the  supply  of  Electrical  CJoods.  Tenders  to  com- 
pany, 101,  Lcadcnhall-street,  E.C,  by  10  a.m.  Sept.  8. 

West  Ham  Guardians  invite  tenders  for  the  supply  of  Elec- 
trical I'^ittings,  &c.  Tenders  to  the  Clerk,  Board  Iloom,  Union- 
road,  LeytonKtono,  London,  N.E.,  by  10  a.m.  Sept.  2. 

PoKTSMolTii  Tramways  Committee  invite  t'  nders  by  10  a.m. 
.Aug.  :J1  for  Tramway  Materials,  including  Overhead  Line 
Material,  Oils,  Castings,  Engine  P:'.ckini's,  .Vc.  .Spi  cifjcations 
from  the  Electrical  Engineer. 
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Electric  Cranes,  &c. 

Tenders  are  invited  (until  noon  Sept.  6)  by  the  Direeion 
General  de  Obras  Publieas,  Muii?terio  de  Fomento,  Madrid,  for 
various  work  at  the  Port  of  JIelilla  (Spain),  includins;  supply  of 
Electric  Cranes,  Rails,  &c.  The  "Gaceta,"  of  July  25,  contain- 
ing particulars,  may  be  seen  at  73,  BasinghaU-street,  E.G. 

Electric  Motors,  Pump,  &c. 

Sydney  (X.S.W.)  CoimcU  require  tenders  by  Sept.  13  foi- 
supply  of  a.c.  and  d.c.  Motors  during  tvro  years  (contract  382). 
Specification  from  the  City  Electrical  Engineer. 

The  Metropolitan  Board  of  Water  Supply,  &c.,  Sydney 
(X.S.W.),  want  tenders  by  2  p.m.  Sept.  G  for  Centrifugal  Pump 
and  Electric  Motor  for  Richmond  pumping  station.  Specifica- 
tion, &c.,  from  3-11,  Pitt-street,  Sydney. 

Telegraph  and  Telephone  Material,  Wire,  Instruments,  &c. 

The  l)(iiuty  I'oitiiiastcr-tieiieial.  IVrlli  (W.  Australia), 
requires  tenders  by  Sept.  29  for  Telejihunc  Switchboards,  &c. 

Tenders  are  requiied  by  2  p.m.  Sept.  1  for  Condensers, 
Resistance  Testing  Sets,  Relays,  for  the  Austrauan  Common- 
wealth Postmaster-General's  Dept. 

The  Postmaster-General's  department  of  the  Commonwealth 
of  Australia  invites  tenders  (luitil  Sept.  23)  for  the  supply  of 
("ondcnsers.  Galvanometers,  Relays  and  Sundries,  and  for 
Incandescent  Electric  Lamps,  and  (until  Oct.  6)  for  the  supply 
of  Poles  (iron  or  steel)  and  Fittings.  Tender  forms,  &c.,  from 
the  Commonwealth  offices,  72,  Victoria-street,  S.W. 

The  Deputy  Postmaster-General,  Melboimie,  invite  tenders 
until  3  p.m.  Aug.  31  for  Switchboard  parts  (schedule  1239) 
for  the  AnsTKALiAN  Commonwealth  Postmaster-General's 
Dept.  Specifications,  from  the  Deputj-  Postmaster-General. 


Wiring  and  Fittings. 

Aylesbctry'  Urban  Council  invite  tender.^  for  wiring  the  Town 
Hall.     Specification,  &c.,  from  the  Electrical  Engineer. 


TENDERS  RECEIVED  AND  ACCEPTED. 


Sheffield. — The  foUowiug  tend'jrs  have  bc'jn  accepted  by  the 
Electric  Supply  Committee  : — 

A.ReyroUe  k  Co.,  switohgear.  £240  ;  Stewart  &  Lloyds,  steam  pijies  ; 
Lea  Recorder  Co.,  water  recording  apparatus ;  Wragg  &  Biggin,  iron- 
work, £40 ;  Sharpe  &  Co.,  water  pipes,  £2tXI. 

Reading. — The  Council  have  ordered  fi-oni  Dick,  Kerr  &  Co.  new 
motors  and  controllers  for  six  tramcar.?,  con\prising  12  motors  and 
12  controllers.  The  price  quofcd  was  £105  each  for  the  firm's 
standard  40  H. P.  interpole  traction  motors,  complete  with  geare, 
pmions  and  gear  cases  ;  and  £28  each  for  their  standard  type  "  K  " 
controllers,  making  a  total  of  £1,59G  net. 

Barkino.^ — The  following  tenders  have  been  accepted  by  the 
Urban  Council : — 

Brush  Electrical  Engineering  Co..  for  a  turbo-alternator  and  con- 
denser (£6,180),  and  cooling  tower  (£1,392) :  Babcock  &  Wilcox,  circu- 
lating water  pipes  (£268)  and  steam  pipes  (£2.57)  :  General  Electric  Co., 
inverting  plant  (£1.402.  10s.)  and  switchboard  (£626)  ;  Pirelli  (Ltd.). 
h.t.  cable,  &c.  (£2,550) ;   and  E.  Green  &  Son,  economiser  (£160). 


FINANCIAL    MATTERS. 


MUNICIPAL  ACCOUNTS. 

Hove. — The  annual  statement  of  aocounts  of  the  electric  sujiply 
department  was  api)roved  by  the  Council  last  week. 

There  WHS  a  net  surplus  onthe  past  year's  working  of  £2.875. 16s.,  which 
has  been  placed  to  reserve.  On  the  old  Hove  Co.'s  undertaking  tlic  capital 
expenditure  during  the  past  year  was  £5.905.  of  which  £4.783  was  for  law 
charges  incidental  to  the  acquisition  of  the  business,  the  total  expenditure 
to  March  31  Ijeing  £182.749.  or  £1.128  more  than  the  total  capital  raised. 
The  income'  was  £23.499.  the  hulk  of  it  being  from  sale  of  current 
(1.115,168  units).  £21.422.  and  rental  of  metei-s.  &c..  £1,610.  The  annual 
expenditure  was  £9.295,  and  the  balance  carried  to  net  revenue  account 
was  £14.204.  After  payinj;  interest  (£7.191).  instalment  of  principal 
(£377),  income  tax  (£(>09).  &c..  the  balance  was  £3.023.  18s.  9d.  On  the 
Aldrington  section  the  capital  expenditure  was  £11.052.  12s.  7d..  in- 
eluding  £294  spent  during  the  year,  the  total  being  £53  in  excess  of  the 
capital  raised.  The  annua]  income  was  £1,325,  of  which  £1,203  was  from 
sale  of  current.  The  purchase  of  electricity  in  bulk  (79.718  units)  cost 
£570  and  its  distribution  £162.  The  surplus  wa.s  £.')06.  Is.  lOd.,  which 
was  not  suflicient  to  cover  interest  (£308)  and  reijayment  of  instalment 
of  princi|ial  (£3411).  so  that  there  was  a  deficit  of  £148.  thus  reducing  the 
net  sur])lus  on  both  sections  of  the  undertaking  to  £2,875.  16s. 

The  chairman  of  the  Lighting  Committee  ((•ouncillor  Pavne)  said  the 
ratepayers  had  cause  to  congratulate  themselves  on  taking  over  the  elec- 
tricity undertaking.  It  was  unfortunate  that  durin?  the  first  year  of 
working  they  should  have  found  themselves  engaged  for  seven  months 
f>ut  of  12  in  war,  which  had  resulted  in  a  curtailnient  of  lighting.  Never- 
theless, the  Council  could  get  encouragement  from  t!ie  lighting  accounts, 
for  the  results  under  unfortunate  ciremnstances  were  far  better  than 
even  the  most  optimistic  amoni,'  them  ])i-edict<d.  The  year's  income  was 
£23.499.  which,  after  deduction  of  working  cx|)enses.  interest.  &c..  left  a 
surplus  of  £.3,023.  The  average  price  ol)tained  for  current  jjcr  unit  during 
the  Inst  year  of  the  company's  working  was  4S3il..  and  the  average  price 
duriuK  the  first  year  of  the  Corporation's  working  was  4(ild.  The  total 
rtKluctirins  given  to  consumers  during  tlic  first  vear  of  the  Corporation's 
working'  amounted  to  £1.1,57.  Thus,  the  consumers  and  ratepayers  had 
liencfited  „n  the  first  year's  working  l)y  £7.557.  With  the  jircsent  stale 
of  ntfairs  they  could  not  predict  such  a  result  for  the  current  vear,  but 
(intici)«tcd  that  they  would,  as  many  other  undertakings  had  done 
lhr..ui/h  the  continual  call  for  diminished  lighting,  have  to  put  up  the 
jin.  .■  f.,r  Ih.!  duration  of  the  war. 

Sheineld.-  I.,ast  week  the  Corporation  considered  the  report  of 
the  I  rarnwayg  Committee  on  the  past  year's  working  of  the  municipal 

ilu"i"n'''"'i.'''"'"!  "'  ^'"'  ^""""itteo  (Sir  Wm.  CLEon)  said  that,  in  spile  of 
»LilI«.!l'r,  r  i"'"  "  '"."""'y  ""•"  }"Mnn  the  eolours.  the  service  had  Inen 
i..H»J«.t«r,ly  mamUmod,    The  numUr  of  pa»»enger»  had  risen  enor- 


mously,  and  for  the  previous  week  had  amounted  to  2,.50O.000,  which  he 
thought  was  a  record.  The  Committee  had  decided  that  it  was  not  to 
the  interest  of  the  travelling  pidjlic  that  an  increase  of  fares  should  be 
nuide.  There  were  about  ISO  women  conductors  at  present,  and. 
speaking  generally,  they  had  done  exceedingly  well.  It  was  exix-cted 
that  a  further  large  number  of  men  in  the  department  would  join  the 
colours,  and  that  would  necessitate  the  employment  of  more  women. 
They  had  now  17  motor  omnibuses  and  six  more  were  on  order.  In  the 
very  near  future  the  number  of  motor  omnibuses  would  be  greatly 
increased  on  the  various  routes,  because  the  Committee  found  that  they 
were  very  popular  and  supplied  a  great  public  want.  The  result  of  the 
year's  working  was  very  satisfaetor}-.  They  would  have  a  large  expen- 
diture in  providing  for  the  depeudcnts  of  men  who  had  joined  the  coloiu-s. 
amounting  to  between  £11.000  and  £12,000,  and  the  cost  of  materials 
was  still  going  up.  Still,  he  thought  tjiat.  with  economy  of  workiui;. 
at  the  end  of  the  current  year  they  would  be  able  to  hand  over  to  the 
Finance  Committee  a  sum  equal  to  uhat  they  gave  this  year. 

A  discussion  ensued,  and  a  resolution  was  moved  in  favour  of  appoint- 
ing a  committee  to  consider  the  desirability  of  using  all  or  a  portion  of 
the  profits  of  the  Tramways  Committei'.  for  one  or  more  years,  for  the 
purpose  of  building  houses  at  rentals  within  reach  of  the  working  cla.s.scs. 

Councillor  Ne.vi..  who  opposed  the  proiKisal,  pointed  out  that  the 
margin  of  reserve  which  protected  the  tramway  undertaking  from 
becoming  a  charge  upon  the  rates  was  very  small — only  £2.  13s.  1  Jd.  per 
cent.  U])on  the  capital  expenditure. 

Aid.  HonsoN  also  pointed  out  that  the  profits  on  the  tramways  had 
iKcn  allowed  for  in  the  district  rate  that  had  Ik'CU  fi.\ed  for  this  yeai-. 
If  tluv  ilivcrted  them  to  the  purpose  proposed  they  would  either  have  to 
impose  a  distinct  rate  to  replace  them  or  to  borrow  money.  The  chief 
reason  why  rents  had  risen  was  not  the  increase  in  the  rates,  but  that  the  ■ 

buildinir  of  cottage  houses  had  ceased  to  bo  an  attractive  proposition  t 

to  tile  capitalist,  either  large  or  small.  | 

An  amendment  instructing  the  Estates  Committee  to  consider  what 
steps  (other  than  those  already  taken)  could  be  found  for  dealing  with  the 
matter  was  carried. 


COMPANIES'  MEETINGS  AND  REPORTS. 


COUNTY  OF  DORSET  ELECTRIC  SUPPLY  CO.  (LTD.)— At  the  recent 
meeting,  the  chairman  (Dr.  ,1.  A.  Honker)  said  that  the  company's  )iro- 
gress  from  its  commencement  had  been  uniformly  steady  and  satisfactory. 
The  cost  of  generation  due  to  the  itu  leased  price  of  coal,  &c..  had  gone  up. 
and  necessarily  inerea,s('d  the  running  expenses,  and  the  restricted  lighting 
orders  considerably  reduced  the  amount  normally  used,  esjM'cially  for 
shop  lighting.  Tn  spile,  however,  of  all  adverse  factors,  the  company 
had  larg<-|y  increa,s<'il  the  numljer  of  cousuniers  :  in  fact,  during  the  war 
iwriod  I  hey  bad  added  80  new  consumers  and  4,325  30- watt  lamps.  The 
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record  of  last  month  showed  the  largest  increase  in  any  month  since  the 
four  companies  had  been  in  operation,  as  during  the  month  lamps  to  the 
equivalent  of  over  1,000  30-watt  lamps  had  been  connected.  An  im- 
portant factor  in  their  progress  had  been  the  Dorchester  prisoners'  camp. 
That  had  recently  doubled  in  capacity,  and  if  it  was  still  in  use  during 
the  winter  its  requirements  in  the  way  of  electricity  should  be  more  than 
double  that  used  last  winter.  The  gas  companies  had  found  it  necessary 
to  raise  their  prices,  and  that  also  made  the  prospect  of  obtaining  new 
consumers  for  electricity  much  better  during  the  present  half-year.  With 
regard  to  the  increase  in  the  cost  of  coal  and  general  materials,  he  was 
pleased  to  say  that,  owing  to  foresight  and  careful  provision  in  buying 
and  making  contracts,  the  company  had  suffered  camparatively  slightlj" 
in  that  respect.  The  works  cost  per  unit  had  been  le  ss  than  half  the  cost 
per  unit  for  the  same  period  last  year,  and  their  engineer  reported  that 
he  hoped  to  hare  still  better  results  dm-ing  ne.xt  winter.  The  company 
was  producing  current  at  prices  which  compared  favourably  with  supply 
stations  several  times  as  large.  For  instance,  at  Dorchester,  for  January, 
the  cost  per  unit  generated,  including  coal,  oil,  waste,  stores,  water  and 
wages  came  out  at  only  0-601d.  per  unit  generated.  As  to  progress  in 
re  venue  earnings,  the  figures  enabled  him  to  make  a  good  report  for  the 
half-year  since  the  date  of  the  balance-sheet.  At  .June  30  the  receipts 
equalled  fully  two-thirds  of  the  total  for  the  previous  whole  year,  while 
against  a  debit  balance  of  £160  the  company  had  a  net  profit  of  £222. 
Given  the  proportionate  increase  for  the  next  lialf-year,  the  debit  balance 
of  previous  years  should  practically  disappear. 

BROU&H  ELECTRIC  LIGHTING  CO.  (LTD.) — At  the  recent  meeting  the 
chairman  (ilr.  .T.  E.  Reynoldson),  in  moving  the  adoption  of  the  report, 
congratulated  the  shareholders  on  the  excellent  results.  The  number  of 
householders  who  were  using  the  electric  light  had  far  exceeded  their  most 
sanguine  expectations.  He  was  glad  to  be  able  to  announce  a  5  per  cent. 
diviclend,  and  a  substantial  amount  had  been  placed  to  dejireciation  fund. 
To  meet  the  demand  for  electric  light,  the  directors  had  made  arrange- 
ments for  the  installation  of  another  dynamo  and  oil  engine. 


NEW  COMPANIES. 


DUROGLASS  (LTD.)  (Ul,203)— Reg,  Aug.  13,  capital  £50,000  in  £1 
shares,  to  acquire  business  of  glass  works  erected  or  in  course  of  erection 
at  Walthamstow  by  Baird  &  Tatlock  (London),  Ltd.,  and  to  carry  on 
the  same  and  the  business  of  glass  manufacturers  and  dealers,  metal 
workers,  manufacturers  of  enamels,  machinery  and  glassware,  makers, 
fillers  and  sealers  of  glass  bulbs  and  other  receptacles  for  scientific  and 
other  purposes,  &c.  Private  company.  First  directors  are  D.  H.  Baird, 
T.  B.  Allan,  Dr.  JI.  W.  Travers,  F.R.S.,  and  F.  W.  Crailsham.  Secretary  : 
J.  T.  Evans.     Reg.  ofiice  :    14,  Cross-street,  Hatton-garden,  E.G. 

ELECTRIC  SAFETY  HOISTS  (LTD.)  (141,264)— Reg.  Aug.  13,  capital 
i.'iiin  ill  £1  shares,  to  take  over  the  business  of  a  dealer  in  patent  electric 
^;^f'•l^■  hoists  and  all  electrical  appliances,  manufacturer  and  equipper 
of  electrical  plant,  machinery  and  stock,  manufacturers'  agent,  electrical 
and  mechanical  engineer,  &c.,  carried  on  by  A.  H.  CoUey  at  Liverpool 
as  the  Star  Electrical  Co.  Private  company.  First  directors  are  A.  H. 
CoUey  (permanent  managing  director)  and  L.  II.  Wright.  Reg.  office: 
Seaton-buildings,  17,  Water-street,  Liverpool. 

KILLORGLIN  ELECTRIC  LIGHT  &  POWER  CO.  (LTD.)— (4,268)— Reg.  in 
l)ul)lin  on  Aug.  11,  capital  £1,650  in  £1  shares,  to  carry  on  at  Killorglin, 
rri.  Kerry,  the  business  of  an  electric  supply  company.  First  directors 
are  D.  M.  O'SuUivan,  D.  Murphy,  J.  O'ltegan,  J.  Diggan,  W.  Crowley, 
T.  O'Donnell,  P.  O'Shea  and  E.  L.  Cantwell.  Reg.  office  :  Power  House, 
Killorgbn,  co.  Kerry. 

PATENT  LIOHTING  CO.  (LTD.)  (141,238)— Reg.  Aug.  10,  capital 
£100  in  £1  shares,  to  carry  on  the  businc^ss  of  manufacturers  of  and 
dealers  in  apiiliances  connected  with  the  lighting  or  heating  (by  gius, 
electricity  or  otherwise)  or  ventilating  of  railway  carriages,  traracars, 
ships,  &c.  First  ilirectors  are  W.  B.  Rickman,  A.  Hall,  C.  P.  Whitcomb 
and  F.  C.  Fairholmc.  The  Board  of  Trade  has  authorised  the  acquisition 
by  the  company  of  the  undertakings  of  Pintsch's  Patent  Lighting  Co. 
and  Pintsch's  Electric  Mfg.  Co.,  the  books  and  documents  of  which  are 
liable  to  insfwction  under  sec.  2  (2)  of  the  Trading  with  the  Enemy  Act, 
1014. 


W.  T.  HENLEY'S  TELEGRAPH  IWORKS  CO.  (LTD.) — The  directors  have 
declared  an  interim  ilividLiul  cm  tin-  |ireference  shares  at  the  rate  of  4i  per 
cent,  per  annum  (I'-ss  tax)  and  on  the  ordinary  shares  at  the  rate  of  10 
per  cent,  per  annum  (less  tax)  for  the  half-year  ended  June  30  last,  both 
payable  on  1st  prox. 

RUBBER  STOCK  INVESTMENTS. — Doubtless  when  the  war  comes  to  an 
end,  perhaps  earlier,  if  any  indication  should  show  a  likely  termination 
of  the  conflagration,  there  must  come  a  heavy  demand  for  rubber  for 
many  manufacturing  and  industrial  purposes,  and  the  heavy  stocks  that 
have"  accumulated  owing  to  transport  and  other  difficulties  will  come  to 
be  released.  The  effect  on  the  rubber  market  will  doxibtless  be  con- 
siderable. This  fact,  and  the  general  popularity  of  the  rubber  market  as 
a  field  for  investment  (we  ought,  perhaps,  to  add  speculation),  gives 
increased  interest  to  the  publication  by  the  "  Financier,"  49-57.  Wool 
Exchange,  London.  E.G.  (price  2s.  6d.  net,  2s.  lOd.  including  postage)  of 
■'  The  Financier  Rubber  Share  Handbook."  In  this  work,  which  con- 
sists of  over  800  pages,  a  list  is  given  of  all  the  chief  rubber-owning  and 
producing  companies.  This  is  the  12thedition  of  the  Handbook.  In  a 
review  of  the  general  rubber  situation,  it  is  stated  that  the  estimated 
output  for  1015  is  some  thousands  of  tons  in  excess  of  1914.  and  the 
prospect  of  future  years  is  that  a  very  large  area  of  plantation  rubber 
will  come  into  bearing.  With  regard  to  market  prices,  the  prognostica- 
tion is  made  that  these  will  be  maintained  at  the  present  comparatively 
low  level,  which  is  given  at  2s.  3id.  per  lb.  average.  The  particidai's 
given  of  the  various  companies  and  "their  undertakings  includes  all  capital 
items,  directorates,  location  of  properties,  outputs  ascertained  and 
estimated,  and  other  information  indispensable  to  investors  and  specula- 
tors in  this  class  of  joint-stock  enterprise. 

MATHER  &  PLATT  (LTD.) — The  directors  have  declared  an  interim 
dividend  on  the  ordinary  shares  of  3  l)er  cent,  for  the  half-year  ended 
June,  being  at  rate  of  6  per  cent,  per  annum. 

VICTORIA  FALLS  &  TRANSVAAL  POWER  CO.  (LTD.)— The  net  earnings 
(including  those  of  the  Rand  Mines  Power  Supply  Co.)  for  the  quarter 
ended  June  30  amounted  to  £170.465. 

WASTE  HEAT  &GAS  ELECTRICAL  GENERATING  STATIONS  (LTD.)— The 

directors  have  decla.iid  an  miiiiiii  ilniiLiid  nl  -21  prr  cent,  (less  tax)  on 
the  issued  share  capital  in  resp. d  ..1  tla-  lialfyrar  elided  July  31. 


ELECTRICAL  COMPANIES'  SHARE  LIST. 

What  were  known  as  "  official  quotations  "  are  not  now  issued,  but 
we  give  below  the  latest  prices  at  which  actual  transactions  took  place 
on  or  before  Wednesday,  Aug.  18.  The  greatest  oareia  taken  in  compiling 
these  figures,   but  the  difficulty  of  verification  is  now  much  increased. 

rf    Last  , 

g    Divi-;  NAME. 
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CITY  NOTES. 


HQMORANDA  (.Vug.  18). — Bank  rate  5  per  cent,  (since  Aug.  8,1914. 
Consols  66.  Consols  Pay  Day  Sept.  1.  Stocks  and  Shares  "Ticket 
Days  Aug.  26  and  Sept.  9.  Pay  Days  Aug.  27  and  Sept.  10.  Price  of 
silver,  22id. 

BROMPTON  &  KEN8IN0T0N  ELECTRICITY  SUPPLY  CORPN.  (LTD.)— 

dinttor.H  Iwur  deelari-d  interim  dividends  fiir  tli.:  lialf  year  i-nded 

.l..iie  30  us  follows  :    On  the  ordinary  shares  at  ratu  of  1»  |K'|-  cent,  [kt 

uinuni  (lesa  tax)  and  on  the  itreforenco  shares  at  rate  of  7  per  cent,  jier 

annum  (less  tax). 

CITY  OF  LONDON  ELECTRIC  LIOHTIKO  CO.  (LTD.)— The  transfer  Ijouks 
and  registers  of  iiienibers  will  Ix;  closed  from  the  23rd  in.st.  to  Sep'-  <> 
inclusivi'. 

ELECTRO-BLEACH  b  BY-PRODUCTS  00.  (LTD.)-  An  inloHm  dividend 
of  3J  |«i-  ((111.  lias  lx.on  dvtIiirvU  on  the  pl'cfvaUou  uhaiCK  for  Uic  year 
•nding  IXv,  31  next, 
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MBTAL  PRICES. 

Messrs.  J.  B.  Camham  &  Sons,  132,  Upper  Thames-street,  London,  E,C.,  quots  under 
date  Aug-_;3t  13,  the  following  as  the  present  basis  prices  of 
Nbw  Mbtau.  per  lb. 

Solid  Drawn  Brass  Tubes ...,_  _     1 3 ;  d. 


Solid  Drawn  Cooper  Tuboa  .... .,      13id. 


Brazed  Copper  Tubes 
Brazed  Brass  Tubes  . 

Brass  Wire 

CyDDper  Wire  

Rolled  Brass  

Brass  Sheets  


13td, 
loid. 
13!d 
13id, 
13Sd, 


per  ton. 

EnBlish  Load _„ P21     -     ■ 

Antimony    ^_.._...... .^      No 


al. 


Old  MrrAUi  per  ton. 

Clean  Scrap  Copper _  £63  0  0 

Braziery  (^poer  Scrap. ... ..  £57  0  0 

Clean  Scrap  Brass «  £51  0  0 

13id.     Old  Lead    _  £17  10  0 

Old  Zinc „  £30  0  0 

Hollow  Pewter £110  0  0 

Black  Pewter £80  0  0 

Gun  MeUl £59  0  0 


rer  ton. 
Copper  Sheet!  _„„„„«  £98  0  0 
Spelter £62    0    0 

Mr,  A.  Toseph.  Earl-street.  London-road.  Southwark.  London,  SE.,  quotei  under  aato 
August  17,  the  following  pricej  of  Scrap  Mbtals  : — 

Tv»r  ton.  per  ton. 

Aluminium  Cuttings    £75    0    0     Gun  Metal £63    "     " 


Clean  Mixed  Brass    „     £50 

Clean  Copper _     £64    0 

Clean  Copper  Cuttings £67    0 

Clean  Copper  Wire   £67    0 

Braziery  Copper £53    0 

Mr.  Joseph  can  supply  solder  at  the  following  orlces  per  ton  i  Plumber's  Solder  (in  bar 
or  strip).  £70;  Commercial  Tinman's  Solder,  £90  ;  Blowpipe  Solder,  £110. 


Old  Lead £18  10  0 

Tea  Load £17  0  0 

Hollow  Pewter £110  0  0 

Shaped  Black  Pewter  £80  0  0 
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NOTES. 


Liability  for  Defective  Wiring. 

A  BAD  case  of  the  defective  wiring  of  premises  at  Belfast 
was  recently  brought  to  our  notice.  It  appeared  that  a 
wiring  contractor,  or  one  of  his  foremen,  had  employed 
telephone  wire  uistead  of  electric  light  wire,  and  although 
the  usual  test  was  applied  by  the  supply  department  before 
connection, no  defect  was  discovered,  and  a  supply  was  given 
ill  due  course.  ThLs  is  not  surprising,  because  it  may  happen 
that  a  faulty  mstallation  will  pass  the  tests  under  mitially 
favourable  conditiojis,  but  when  improper  material  is 
used,  as  m  the  present  case,  it  is  liable  to  break  doA^n  after 
being  put  into  use.  A.s  usual,  our  gas  friends  made  the 
most  of  the  case,  and  depicted  m  vivid  terms  the  awful 
lesults  that  might  have  arisen  from  the  defective  installa- 
tion, while  some  members  of  the  Coimcil  who  were  friendly 
to  the  gas  interests  asserted  that  the  Co i-j)o ration  had  in- 
cuncd  serious  responsibility  ui  connecting  the  premises  to 
their  mains.  Incidentally,  we  may  say  that  we  think  the 
conduct  of  the  person  responsible  for  the  use  of  the  telephone 
wire  was  most  reprehensible,  and  similar  practices  should  be 
brought  within  the  ambit  of  the  crimhial  law,  for  it  Ls  only 
the  fear  of  getting  a  term  of  imprisonment  that  will  deter 
certain  men  from  endangering  property.  However,  the 
liability  of  the  .supply  authority  is  on  quite  a  different  footing 
from  that  ot  the  wiring  contractor  or  the  consumer. 


The  upshot  of  the  debate  by  the  Comicil  was  that  the 
matter  was  referred  to  the  Town  Solicitor  for  his  opmion, 
and,  as  will  be  seen  from  our  report  in  another  column,  he 
has  now  reported  that  the  electricity  department  had  no 
responsibiUty  for  defects  occurrmg  m  constimer's  installa- 
tions after  the  same  had  been  tested  and  fomid  to  comply 
with  the  regulations.  We  thmk  this  opinion  to  be  correct, 
and  to  .be  m  accordance  with  common  sense.  The  duty  of 
the  Corporation  is  to  give  and  maintam  an  efficieut  supply 
of  electrical  energy  to  the  consumer's  premLses  m  accord- 
ance with  its  statutory  obUgations,  and  as  it  was  not  alleged 
that  it  had  failed  to  perform,  or  had  been  negUgent  m  the 
performance  of,  any  of  its  duties,  we  camiot  see  how  the 
Corporation  could  be  held  responsible  for  what  occurred. 
It  is  not  responsible  for  anythuag  beyond  the  meter,  and  it 
owes  no  duty  to  a  consumer  to  see  that  his  wiring  and 
fittmgs  are  hi  order.  It  is  the  other  way  about,  for  it  is  the 
consumer  who  must  see  that  his  mstallation  is  in  order;  but 
for  its  o\vn  safety  and  for  the  protection  of  its  other  con- 
sumers the  supply  authority  lays  down  cerfam  conditions, 
including  the  appUcatiou  of  certain  tests  to  the  mstalla- 
tion before  supply  can  be  given.  So  long  as  the  tests  of 
msulation  resistance  are  satisfactorily  fulfilled  a  supply 
cannot  be  refused.  In  some  respects  this  is  misatis factory, 
for  larger  powers  are  sometimes  desirable,  but  m  a  case  of 
this  khid  we  must  take  the  law  ;is  it  stands. 


Industrial  Heating, 

It  is  uiterestmg  to  note  the  gradual  development  of 
uidustrial  heating  uivolvuig  electrical  energy  as  the  heatiiig 
agent.  Li  the  United  States  a  contract  has  ju^t  been  made 
by  the  Willys-Overland  Company  to  be  supplied  with  a 
power  of  6,000  kw.  for  heatmg  their  enamellmg  ovens. 
These  ovens  are  used  by  the  company  m  the  manufacture 
of  automobiles,  aaid  we  thuik  that  we  may  safely  say  that 
this  contract  is  a  record  ui  this  particular  line.  As  will  be 
seen  by  referring  to  a  short  article  which  we  publish  in 
another  column,  the  heaters  ui  the  largest  ovens  have  a 
capacity  of  400  k-w.,  and  the  imits  used  per  heat  per  oven  are 
something  over  200.  In  this  particular  case  electricity  has 
displaced  gas,  (,wing  to  the  fact  that  the  tune  of  maliuig  a 
heat  can  be  redticed  and  the  distribution  of  heat  is  more 
satisfactory.  Another  branch  of  heatuig  which  is  not  so 
novel  is  the  use  of  the  electric  furnace  m  steel  works.:  The 
load  in  such  cases  may  rim  uito  some  hundreds  of  kilowatts 
per  furnace.  It  is  sometimes  thought  that  the  characterof  the 
load  is  unsatLsfactorv,  but  there  is  no  reason  why  it  should 
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be  so  if  suitable  precautions  are  taken.  Moreover,  with 
some  classes  of  furnace  the  load  is  particularly  steady,  and 
generally  it  is  spread  over  long  hours  per  day.  Station 
engmeers  should  keep  these  developments  in  mijid,  iov  we 
do  not  doubt  that  when  the  advantages  of  the  electrical 
methods  are  fuUy  appreciated  very  considerable  loads  will 
be  obtainable  from  these  newer  fields  of  electrical  enterprise. 


Private  Bill  Procedure  Methods. 

The  recent  proceedmgs  on  the  Southampton  Order  would 
naturally  lead  one  to  look  more  closely  into  our  private  Bill 
procedure  methods.  On  investigation,  it  will  be  found  that 
these  possess  many  disadvantages  ;  they  are  costly,  cimi- 
bersome,  uncertain  and  antiquated.  The  expenditure 
incurred  in  gettuig  a  contested  private  Bill  relating  to  a 
pubhc  ser\dce,  such  as  an  electric  power  scheme  or  a  rail- 
way, through  both  Houses  of  Parliament  may  be  £10,000, 
or  £15,000  or  even  more.  Many  local  authorities  spend 
thousands  of  poimds  a  year  on  private  Bills  when  procedure 
by  provisional  order  might  be  adopted.  The  promoters 
of  a  Bill  have  to  bring  a  great  number  of  local  and  technical 
witnesses  to  London,  who  are  compelled  to  remain  there  lor 
considerable  periods.  Li  turn,  two  Select  Committees, 
one  of  the  House  of  Commons  and  the  other  of  the  House 
of  Lords,  consider  the  details  of  the  scheme  set  out  m  the 
Bill,  and,  although  both  Committees  usually  hear  the  same 
witnesses  and  the 'same  evidence,  there  is  no  cenamty  that 
one  of  the  Committees  will  not  upset  the  decision  of  the 
other,  or  that  a  Committee  will  deal  with  two  Bills  concerned 
with  similar  subjects  ni  the  same  way.  It  takes  some  time 
to  induce  Committees  to  insert  a  special  clause  in  a  par- 
ticular class  of  Bill  and  then  to  convert  this  clause  mto  a 
"  standard  "  one  ;  but  once  it  is  mcluded  in  the  "  model 
Bill  "  so  strong  is  the  force  of  precedent  that,  though  cir- 
cumstances may  have  changed  completely,  it  will  take  a 
still  longer  time  to  get  the  standard  clause  modified  so  as 
to  meet  the  altered  state  of  affairs. 


Again,  the  method  of  choosing  the  members  of  Select 
Committees  does  not  tend  to  efficiency.  Li  the  House  of 
Commons  a  Committee  on  an  Electric  Power  Bill  may  consist 
of,  say,  a  journahst,  a  lawyer,  a  soap  manufacturer  and  a 
Labour  member,  while  in  the  Lords  the  members  may  be 
four  peers  frcm  the  backwoods  of  Wales,  Ireland  and 
Scotland.  We  ask.  What  can  Committees  formed  on  these 
haphazard  lines  know  of  the  engineering  and  technical 
detail.s  of  such  a  scheme,  of  the  economics  of  power  dls- 
trilmtion,  or  of  the  effect  of  the  Bill  ujx)n  the  economic 
development  or  welfare  of  the  country  ''  Now  that  the  war 
has  compelled  us  to  look  more  closely  into  matters  and  to 
economise  in  many  directions,  it  seems  to  us  that  our  private 
Bill  [M-ocedure could  easily  be  improved  upon  and  cheai)ened. 
A  nioJification  of  the  method  employed  for  Scottish  private 
Bills  raiglit  be  introduced,  and  a  Joint  Committee  of  the 
two  Hoases  of  Parliament  should  take  the  place  of  the 
present  Committees.  The  members  of  this  Johit  Com- 
mittee should  hnve  full  pfiwer  of  appomting  engineering 
a««c»HOrw  and  calling  teelmical  and  other  witnesses,  quite 
a|mrt   from  tlie  promoters  or  oppjnents  of  a   l?ill  ;    tiicv 


should  hold  local  inquiries  mto  the  merits  of  schemes,  and 
m  other  ways  procedure  might  be  simplified  and  made  less 
costly  than  it  is  at  present.  At  all  events,  it  would  not  then 
be  possible  to  say  that  the  decision  on  a  Bill  depended  on 
the  state  of  the  digestive  organs  of  the  members  of  a  Com- 
mittee of  the  Lords  or  upon  the  political  idiosjnicrasies  of 
the  members  of  a  Committee  of  the  Commons. 


The  Electric  Furnace  for  Heat  Treatment  of  Steel- 

Judging  from  our  American  contemporaries,  the  electric 
furnace  is  growing  considerably  in  favour  m  the  L^nited 
States  for  the  heat  treatment  of  steel  for  automobiles.  This 
is  not  surprising,  for  the  results  obtained  in  such  treatment 
necessarily  depend  upon  the  temperatures  that  are  employed, 
and  the  regulation  of  temperature  is  much  more  easy  in  an 
electric  furnace  than  in  any  other  tj^e.  The  actual  heatmg 
of  such  furnaces,  however,  presents  some  difficulties- 
Unlike  many  cases  of  furnace  work,  such,  for  example,  as  in 
the  production  of  carbide  or  m  the  refining  of  steel,  the  charge 
itself  cannot  be  used  as  a  resister  in  which  the  heat  itself  is 
developed.  Consequently  the  heat  must  be  produced  iii 
some  other  way.  It  is  not  always  easy  to  find  a  material 
suitable  for  the  purpose,  and  for  this  reaBon  materials  which 
become  electrolytic  conductors  are  now  being  tried  and  are 
being  made  up  so  as  to  form  a  lining  to  the  furnace.  In 
other  words,  it  is  sought  to  make  the  ulterior  of  the  furnace  a 
hollow  Nernst  filament  on  a  large  scale.  We  are  under  the 
impression  that  this  idea  is  not  novel,  and  that  it  has  been 
used  on  a  small  scale  in  laboratory  work.  It  Ls,  however,  a 
very  different  matter  to  build  a  furnace  on  these  hues  for 
commercial  heat  treatment :  and  it  is  a  question  how  far  such 
a  method  can  be  carried  with  success.  Material  which  is  an 
insulator  when  cold,  and  which  becomes  a  conductor  when 
heated  beyond  a  certain  temperature,  suffers  from  lack  cf 
stabihty,  and  therefore  requires  to  be  carefully  regulated 
with  a  series  resistance  in  order  to  obtain  any  desired 
temperature.  Further,  there  is  a  difficulty  in  making  a  good 
practical  contact  with  a  resister  of  this  kina,  and  in  all 
prcbability  the  thermal  msulation  will  be  more  difficidt. 
The  method,  however,  is  worth  consideration,  and  we  hojie 
that  in  due  time  more  definite  inforniation  will  be  published 
showing  what  results  have  been  ol)tained. 


City  &  South  London  Railway. 

Now  that  the  City  \-  South  i^nnildii  HaiKvav  is  taking  its 
power  from  Lot's  Road  there  (lisapi)ears  from  the  world  of 
electric  traction  a  unique  example  of  p)wer  transmission. 
This  line,  which  is  the  oldest  of  the  Loiulon  tube  railways, 
.started  on  the  ordinary  two-wire  system,  but  later,  as  it 
became  longer,  a  svstem  of  three-wire  transmission  was 
adopted  as  being  the  most  suitable  method  of  extension. 
For  this  purpose  the  up  line  and  the  dowi  line  were  worked 
on  opposite  sides  of  the  system,  each  on  500  volts,  the  rails 
being  used  as  an  earth  return.  Beyond  these  outers 
generators  giN'ing  500  volts  were  connected,  so  as  to  give  a 
total  pressure  of  1  .(XM)  volts  on  either  side.  Power  was  thus 
transmitted  at  this  increased  pressure  and  supplied  to 
motor  generators  in  series,  so  that  half  the  energy  was 
tvansfdrnu'd  and  hall  wii.s  used  direct.      It  lias  ahvavs  been 
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uiEjed  as  an  objection  to  three-wire  traction  systems  that 
the  load  could  not  be  sufficiently  balanced.  On  this  particu- 
lar line,  however,  the  headway  between  trains  was  so  small 
that  no  trouble  was  experienced  in  this  direction,  and  the 
system  was  found  to  work  satisfactorily.  Although  we  are 
sorrv  that  a  unique  example  of  this  kuid  should  disappear, 
we  must  admit  that  the  centralisation  of  power  for  the 
London  tube  railways  is  the  proper  policy.  It  is  stated 
that  in  due  time  the  Lot's  Road  Station  will  also  supply 
power  to  the  Central  London  Railway,  in  which  case  the 
whole  network  will  be  suppUed  from  a  smgle  station,  and 
power  should  then  be  generated  mider  the  most  favourable 
conditions.  We  congratulate  Mr.  P.  V.  McIVL\hon,  who 
has  been  en-gmeei  to  the  City  &  South  London  Railway 
throughout  its  existence,  on  being  given  charge  of  the 
power  station  at  Lot's  Road  in  succession  to  Mr.  J.  W. 
TowLE,  who  recently  left  the  coujitry  to  take  up  another 
appointment. 


West  of  England  Industrial  Reserve. — The  first  seiies  of 
•clas-ses  for  preparing  unskilled  per.sons  to  work  in  munitions 
factories  has  now  finished.  The  classes  have  been  conducted 
by  the  members  of  the  staff  of  the  faculty  of  engineering  of 
the  University  of  Bristol  in  the  Merchant  Venturers'  Technical 
Colkwi,  and  a  number  of  certificates  have  been  issued. 

Standardisation  Rules  of  the  American  I.E.E.— the 
American  Institute  of  Electrical  Engineers  has  brought  out  a 
re^'ised  edition  of  the  standardisation  rules  recommended  by 
the  Standards  Committee  and  approved  by  the  ])oard  of  direc- 
tors. This  edition  (which  can  be  obtained  free)  represents  the 
completion  and  clarification  of  the  edition  of  December  1,  1914, 
with  some  imi")ortant  additions. 

A  New  Protection  Against  Submarines. — Mr.  Emile 
Guarini,  the  well-known  Italian  engineer,  claims  to  have 
invented  an  electrical  device  for  use  on  ships  threatened  by 
submarines,  which  will  have  the  effect  of  causing  the  torpedoes 
to  deviati  from  the  direction  in  wliicli  they  are  launciied.  It 
will  be  immaterial,  he  contends,  whether  the  hostile  craft  has 
knowledge  or  not  of  this  means  of  defence,  for  in  no  case  can 
it  be  overcome.  The  invention  has  been  submitted  to  the 
Oovernments  of  the  allied  countries,  and  Jlr.  Guarini  intends 
to  carry  out  practical  tests  forthwith. 

Recovery  from  Shock  from  60,000-VoIt  Transmission  Line. 

— The  "■  Eie(ti-i<al  News  "  records  t  Ik^  case  of  a  man  who,  while 
working  on  the  switching  tower  of  the  Toronto  rower  Company 
at  the  Twenty-mile  Creek,  received  a  shock  on  the  (ii).0()U-volt 
transmission  line,  causing  him  to  fall  20  ft.  in  an  unconscious 
condition. 

When  discovered  the  man  was  apparently  dead,  but  artificial  respira- 
tion was  applied  and  kept  up  with  success  until  the  doctor  arrived.  The 
injured  man  was  then  removed  to  a  hospital,  when-  his  burns  and  a 
fractured  knee  are  Insing  attended  to.  It  i.s  stated  that  he  will  Ixj  at  work 
again  before  lon^;.  The  recovery  is  very  remarkable,  as  a  shock  on  a 
60,000-volt  line  is  usually  considered  fatal.  The  case  emphasises  the 
importance  of  immi:diate  and  skilled  resuscitation  to  pcrions  apparently 
dead  from  elect rie  Mhock. 

National  Physical  Laboratory  "Collected  Researches."  - 

In  Vol.  Xll.  of  the  '•  Collected  Researches  "  issued  by  the 
National  Physical  Laboratory  there  are  reproduced  the  fol- 
lowing Papers  on  subjects  of  electrical  interest  :  "  A  Magnetfj- 
graph  for  Measuring  Variations  in  the  Horizontal  Intensity  of 
the  Earth's  Magnetic  Field,"  by  Mr.  F.  E.  Smith  ;  '"  On  the 
Measurement  of  Alternating  Electric  Currents  of  High  Fre- 
MUency,"  by  Me.ssrs.  A.  Campbell  and  I).  W.  Dye  ;  "  The 
l.mission  of  Ejpctricity  from  Various  Substances  at  High 
'I'emperatures."  hy  Messrs.  G.  W.  C.  Kaye  and  W.  F.  Higgins  ; 
Experiments  on  the  Heating  of  Screw-Socket  Lamp-holders," 


by  Mr.  C.  C.  Paterson  ;  '"  The  Estimation  of  High  Tempera- 
tures by  the  Method  of  Colour  Identity,"'  by  Messrs.  C.  C. 
Pateison  and  B.  P.  Dudding;  "The  Unit  of  Candle-power  in 
White  Light,"  by  Dr.  C.  C.  Paterson  and  Mr.  B.  P.  Dudding; 
"  Temperature  Rise  in  Twin  Flexible  Wires,"  by  Messrs.  S.  W. 
Melsom  and  H.  C.  Booth  ;  "  Heating  of  Buried  Cables — Sum- 
marv  of  the  Theoretical  and  Experimental  Work  already  pub- 
lished," l)y  Messrs.  S.  W.  Melsom  and  H.  C.  Booth. 

The  Torpedo-Mine. — "  Le  Genie  Civil  "  has  recently  given 
an  interesting  description  of  the  "  torpedo-mine  "  invented  in 
1907  by  a  Swedish  officer,  K.  0.  Leon,  and  now  manufactured 
in  a  more  modern  form  in  this  country.  This  mine  has  no 
horizontal  movement  like  a  torpedo,  but  it  can  be  discharged 
from  a  tube  in  the  same  ^yay,  and  has  an  oscillatory  motion 
vertically  from  a  certain  depth  to  a  few  feet  below  the  surface. 
A  switch  actuated  by  the  pressure  of  the  water  starts  (at  a 
depth  that  can  be  adjusted)  an  electric  motor  which  takes 
current  from  an  accumulator  and  drives  a  vertical  screw  at  the 
base  of  the  apparatus.  This  causes  the  mine  to  rise  till  the 
reduced  pressure  of  the  water  again  actuates  the  hydrostatic 
mechanism  and  opens  the  switch,  thus  stopping  the  propeller, 
and  allowing  the  mine  to  sink.  A  clockwork  mechanism  is  also 
added,  which  can  permanently  break  the  circuit  after  a  certain 
time  or  keep  the  device  inactive  on  the  bottom  of  the  sea  for  a 
given  period  aftei  discharging.  A  number  of  other  uses  can, 
of  coiu'se,  be  made  of  this  timing  mechanism.  It  can,  for  in- 
stance, be  made  to  keep  the  mine  afloat  when  the  tide  is  rising 
and  let  it  lie  on  the  bottom  during  the  ebb,  so  that  it  will  work 
its  way  up  the  estuary  of  a  river. 


Current  Topics, 

Subjects  of  current  interest  dealt  with  in  this  issue  include 
the  following  : — 

Jlr.  R.  G.  Jakeman  contributes  an  article  on  "  The  Field  Leakage 
of  Turbo-Alternators  with  Xon-Salient  Poles  "  (p.  765). 

We  publish  some  detaUs  of  the  direction  finder  in  an  article  by 
Dr.  E.  Bellini  (p.  776). 

We  give  in  fidl  an  address  by  Prof.  H.  E.  Armstrong  on  the 
"  Development  and  Control  of  Industry  by  Public  Influences  "' 
(p.  762).     Our  Leading  Article  deals  with  the  same  subject  (p.  774). 

We  publish  a  Paper  on  "  Steel  Mill  Controllers  from  tlie  f)]ierator's 
Standpoint,"  by  Jlr.  J.  S.  Riggs  (p.  769). 

We  give  in  brief  a  Paper  by  Mr.  A.  Press  on  "  Incremental  Arma- 
ture Copper  Losses  at  Xo-Load  and  Armature  Teeth  Eddy  Current 
Lo.sses  "  (p.  771). 

An  investigation  into  the  "  Receiving-end  Inipedence  of  a  Con- 
ducting Line  Loaded  at  Both  Ends,"  by  Prof.  A.  E.  Kennelly,  apjjcars 
on  p.  761. 

An  abstract  is  given  of  a  Paper  by  Mr.  X.  W.  McLachlan  on  "  The 
Magnetic  Behaviour  of  Iron  under  Alternating  Magnetisation  of 
Sinusoidal  Wave-Form  "  (p.  781). 


OBITUARY. 


Killed  in  Action. — We  regret  to  record  the  death  of  Capt.  Thos. 
PorteouH  Black,  9th  Sherwood  Foresters,  Registrar  of  University 
College,  .Xottingham,  who  was  killed  at  the  Dardanelles  between 
Augast  7th  iind  1 1th.  He  was  the  eldest  .son  of  the  late  Mr.  Geo.  B. 
Black.  District  Trattic  Su[)erintendent,  Caledonian  Railway  Aber- 
deen. At  Durham  University  in  1898  he  graduated  M.A..  B.Se.,  and 
spent  a  year  in  research  on  radio-activity.  Having  gnined  the  Prince 
Albert  Travelling  Scholarship,  he  spent  the  next  two  years  in  Ger- 
many, studying  at  Strassburg  University,  where  he  graduated  I'h.D. 
in  physics.  In  1907  he  became  a-ssLstant  in  physics  at  University 
College,  Nottingham,  and  was  appointed  Registrar  of  the  college  in 
1911. 

We  also  regret  to  announce  the  death  in  action  of  ('ai)t.  Reginald 
Herbert  Scovell,  K.E.,  who  was  fo-  some  years  an  assistant  instructor 
in  the  School  of  Military  Engineering. 
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PERSONAL. 


Dr.  A.  S.  McAllister,  who  has  for  two  years  been  editor  of  the 
"  Electrical  Worid  "  of  Xew  York,  has  now  retired  from  that  posi- 
tion. A  luncheon  in  his  lionour  was  given  recently  by  the  editorial 
staff,  at  which  Mr.  Hugh  M.  Wilson,  first  vice-president  of  the 
McGraw  Publishing  Co.,  presented  to  Dr.  McAllister,  on  behalf  of  the 
staff,  a  gold  watch  as  a  token  of  their  esteem.  He  spoke  in  glowing 
terms  of  all  that  Dr.  McAllister  has  done  for  the  paper  since  he  joined 
as  associate  editor  in  1905.  Dr.  McAllister  studied  electrical  engi- 
neering at  Cornell  University,  where  he  received  the  degrees  of 
M.M.E.  and  Ph.D.  He  has  taken  out  several  patents  for  alternate- 
current  machines,  and  has  made  many  notable  contributions  to  the 
theory  of  the  subject,  especially  -n-ith  regard  to  the  simplified  circle 
diagram.  He  also  made  an  extensive  study  of  illumination,  and  was 
the  first  to  expound  the  application  of  the  law  of  conservation  in  the 
calculations  appertaining  thereto.  His  place  as  editor  of  the  "  Elec- 
trical World  "  will  be  taken  by  Mr.  F.  M.  Eeiker,  who  has  for  the  last 
three  years  been  chairman  of  the  editorial  board  of  the  A.  W.  Shaw 
Company,  publishers  in  Chicago. 

On  July  29,  at  the  London  offices  of  the  Western  Union  cable 
system,  20,  Old  Broad-street,  E.G.,  the  occasion  being  the  retirement 
of  Mr.  Samuel  Fens  from  tlie  position  of  traffic  manager.  Mr.  S.  J. 
Goddard,  the  European  representative,  in  the  presence  of  a  com- 
mittee of  tlie  subscribers  and  on  behalf  of  all  the  members  of  the 
staff,  presented  Mr.  Fenn  with  an  illuminated  address,  a  silver  tea 
and  coffee  set  and  a  grandfathers  clock. 

In  making  the  presentation,  Mr.  Goddard  said  the  gifts  had  been 
subscribed  for  by  members  of  the  cable  staff  all  along  the  line,  and  were 
representative  of  the  whole  of  the  staff,  who  felt  they  had  a  worthy  object 
of  their  regard  in  Mr.  Fenn.  He  trusted  Mr.  Femi  would  hve  long  to 
enjoy  his  well-earned  pension,  and  would  look  back  on  his  association 
with  the  cable  service  with  pleasure. 

Mr.  Fenn,  in  reply,  expressed  his  grateful  appreciation  of  the  kind 
feeUng  shown  towards  him  by  the  combined  staff  of  the  Western  Union 
Cable  System.  He  had  received  the  kindest  of  letters  fr3m  President 
Carlton  and  from  Sir  James  Pender,  chairman  of  the  Direct  Company, 
the  company  with  whom  he  had  worked  with  for  37  years.  He  might 
add  that,  with  the  exception  of  St.  Pierre,  he  had  visited  every  station 
and  was  personally  acquainted  with  the  superintendents  and  most  of 
the  staff  at  each,  and  was  proud  to  know  that,  in  addition  to  having 
been  their  chief,  many  regarded  him  as  a  personal  friend. 

RoY.M,  ExGiNEERS  (T.F.) — The  following  appointments  and  pro- 
motions have  been  made: — 

Electric  Light  Company,  Renfrewshire  (Fortress)  Engineers  :  Ian  C. 
Napier  and  Robt.  N.  Adam  to  be  Second  Lieutenants. 

Electric  Light  Company,  East  Riding  (Fortress)  Engineers  :  Stanley  S. 
AUderidge  and  Vj-\-yan  J.  West  to  be  Second  Lieutenants. 

Tync  Electrical  Engineers  :  Cpl.  J.  0.  Baird  to  be  Second  Lieutenant. 
The  surname  of  Sec.  Lieut.  C.  A.  C.  Aitkens  is  as  now  described. 

No.  1  Electric  Lights  Company,  Cornwall  (Fortress)  Engineers : 
Second-lieutenant  H.  B.  Peter  to  be  temporary  Lieutenant. 

No.  5  Electric  Lights  Company,  Devon  (Fortress)  Engineers  :  C.  H.  de 
Riisett  to  Ije  Second  Lieutenant. 

No.  4  Electric  Lights  Company,  Kent  (Fortress)  Engineers:  Pte.  J. 
W.  KilViy  (from  London  Elcc.  Engineers)  to  be  Second  Lieutenant. 
Lieut.  A.  P.  Isard  to  be  temporary  Captain. 


APPOINTMENTS  VACANT  AND  FILLED. 

A  mains  assistant  is  required  for  Stepney  (London)  Borough 
Council  electricity  department.  Applications  to  the  engineer  and 
manager.  iMr.  W.  C.  P.  Tapper.  27,  Osbom-street,  Whitechapel,  Iv. 
by  first  post  Tuesday,  Aug.  .31.     fiee  an  advert iiement.  • 

A  switchboard  attendant  is  requh'ed  by  Blackburn  Corporation 
electricity  department.  Applications  by  first  post  Sept.  .'J  to  the 
borough  electrical  engineer,  .Mr.  P.  P.  Wheelwright,  Jubilee-street, 
Blacklmm.     See  mlierlUenient. 

Armature  and  stator  winders  are  requued  for  railway  work  in 
the  London  district.     See  adverlisement. 

Messrs  Ferguson,  Pailin  k  Co.,  PJdward-street,  Higher  Openshaw, 
Manchester,  advertise  for  switchboard  erectors  and  juniors. 

AjijOicat  ioHH  are  Invi'r'd  for  tlur  jmsitions  of  shift  engineers  required 
at  the  nr^w  temporary  station,  .Vechells,  Birmingham.  Conimcneing 
Hftliiry  tlOI.  ri.Hin«  toi;2no  per  annum.  Applications  to  city  elec- 
trii'.al  .•iii;ine.r  and  niana-.r  (.Mr.  H.  A.  CImttock),  14,  Dale  End, 
liirniingliam.  by  .Aug.  :i't. 

A  large  i.|e.'trieal  firm  in  the  MicUaniU  advertises  for  a  test  house 
omistant. 


A  civil  engmeering  assistant  (salary  £200  per  annum),  survejang 
assistant  (£117-£120),  a  general  permanent-way  foreman  (£3.  os.  per 
week)  and  foreman  platelayer  (£2.  5s.)  are  required  by  West  Ham 
Tramways  Dept.  Applications  (on  official  forms  to  be  obtained 
from  the  General  Manager)  by  noon  Aug.  28. 

An  assistant  signal  engineer  is  requued  for  the  Xew  Zealand 
Government  railways.  Salary  £425,  rismg  to  £475  per  armum. 
Applications  to  the  High  Commissioner  for  Xew  Zealand,  13,  Vic- 
toria-street, London,  S.W.,  by  Aug.  31. 

Sutton  Coldfield  Corporation  require  an  electrical  engineer  and 
manager.  Commencing  salarv  will  not  exceed  £250.  Applications 
to  the'  Town  Clerk  (Mr.  E.  k.  Reay  Nadm)  by  Sept.   1. 

Tlie  University  of  London  is  about  to  appoint  a  principal  officer 
at  a  salary  of  £2,000  a  year.  Xames  of  those  desirous  that  their 
names  should  be  considered  shotdd  reach  the  vSecretary  to  the  Senate, 
L^niversity  of  London,  South  Kensington,  S.W.,  by  Sept.  15.  il 

The  Mtmicipal  Council  of  Sydney  (X.S.W.)  invite  applications  for 
the  position  of  deputy  general  manager  of  the  electricity  supply 
department.  Salary  £650,  rising  to  £700  per  annum.  Applications 
to  the  town  clerk  (Mr.  Thos.  H.  Xesbitt),  by  Sept.  13. 


Mr.  W.  J.  Blenheim  has  been  appointed  to  the  position  of  traffic 
manager  in  London  of  the  Western  Union  Cable  system,  vacant  by 
the  retirement  (after  50  years'  service  in  telegraphy)  of  Mr.  Samuel 
Fenn.  ^ '^  .  ^.j^.^^        .jjj.^,* 

Mr.  G.  W.  Leeder,  of  Rimcom,  has  been  appointed  shift  engineer 
at  Eccles  in  the  place  of  Mr.  A.  Helliwell,  resigned. 


INSTITUTIONS  AND  SOCIETIES. 


Royal  Society. — Th^-  Royal  Society-  is  compiling  a  register  _of 
scientific  and  te(^hnical  men  in  Great  Britain  and  Ireland  who  are 
willtns  to  give  their  services  in  connection  with  the  war.  The 
register  is  classified  into  subjects,  and  will  idtimately  constitute  a 
large  panel  of  men  of  standing  whose  services  will  be  available 
whenever  any  Government  department  or  similar  authority  requires 
specialist  assistance.  The  register  is  being  co-ordinated  with  those 
independently  compiled  by  other  societies  and  institutions,  but  the 
Royal  Society  would  be  i;lad  to  have  applications  for  forms  from 
such  members  of  the  staffs  of  colleges  and  technical  institutions  as 
have  not  yet  been  registered  by  any  society.  The  Royal  Socie'y  is 
also  drawing  up,  with  the  co-operation  of  the  principid  societies  and 
institutions,  a  list  of  scientific  and  technical  men  actually  on  active 
service  in  his  Majesty's  forces.  Any  names,  with  rank  and  unit,  for 
this  list  will  be  gratefully  received  by  the  secretaries  at  Burlington 
House.  The  task  of  forming  this  register  h;>s  been  much  facilitated 
by  the  assistance  of  many  universities,  university  colleges  and 
scientific  societies,  whose  help  the  Royal  Society  gratefully  acknow- 
ledges. :      tj^  -^     h_.^  ^\  4d    •^  -i  -^  ^:r,';    ■ 

Electrical  Vehicle  Association  of  America. — In  one  year  and  a-half 
this  association  has  increased  its  membership  from  about  500  to 
about  1,100.  Though  in  Feljruary.  1914,  it  only  had  two  local  sec- 
tions (in  Xew  Englanel  and  Chicago),  these  no«'  number  16.  Much 
of  this  prosperity  is  due  to  the  efforts  of  the  secretary,  Jlr.  X.  Jack- 
son Marshall,  who  several  months  ago  inaugurated  the  policy  of  pre 
paring  and  releasing  to  the  jiress  informative  and  interesting  article,- 
dealing  with  all  jjhascs  of  electric  vehicle  sale  and  use.  He  rccenth 
(■om|ilotcd  an  S.OOOniile  Pacilic  Coast  trip,  duruig  which  time  h< 
deli\-ered  a  large  number  of  lectures,  organised  sections  of  the  associa 
tion  and  studied  at  tii-st  hand  distribution  methods.  The  sixtl 
annual  convention  of  the  Assoi  iatifm  will  be  held  on  Monday  .iin 
•|-,„..,l,,-.  <><■'.  ISaiid  19,  inCh'veland, 


ARRANGEMENTS  FOR  THE  WEEK. 

ENGINEERING  INSTITUTIONS    VOLUNTEER  TRAINING  CORPS. 
Otlicer  Commanding.  Lieut.-Col.  0.  B.  Clay,  V.D. 

The  following  oidurs  have  been  issued  for  the  ^veek  ending  Soji 
her  4,  191.5  :— 

Monday.— Drills  6:.30  to  7:30.  Section  1.  Technical  instni. 
Sections  2,  3  and  4,  Squad  DrUl,  Musketry  or  SignaUing. 

Wednesday. — No  drill. 

Friday. — -Drills  6;.30  to  7;3t).  Section  2,  Technical  instruction, 
tions  1.  3  and  4,  Squad  Drill,  Musketry  or  Signalling. 

Sal \ndtty.— 2:30  Promotion  Cla.s». 

>h'mbers  wishing  to  join  signalling  class  arc  requested  to  give  in  1 
names  to  their  Section  Commanders. 

Musketry. — Arrangements  are  iH'ing  made  for  the  various  sectioi 
go  through  a  course  of  instruction  at  the  Miniature  Ranxes  in  On  yi 
place.     Final  particidars  will  Im'  published  later  in  supplemental'}'  on 
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THE  RECEIVING-END  IMPEDANCE  OF  A  CONDUCTING 
LINE  LOADED  AT  BOTH  ENDS.* 

BY   A.    E.    KEXXELLY. 

Summary. — A  new  formula  is  presented  for  the  receiving-end  impe- 
dance of  either  a  simple  or  a  composite  line,  when  loaded  at  each  end. 
This  formula  is  nearly  as  easy  to  deal  with  arithmetically  as  the  formula 
already  known  for  the  case  of  a  receiving-end  load  only. 

If  a  uniform  conducting  line  BC  (Fig.  1)  has  a  total  conductor 
resistance  of  R  ohms  and  a  total  dielectric  leakance  of  G  mhos  to 
gromid,  or  to  zero  potential  if  a  pair  of  looped  Lines  are  used,  then 
it  is  well  known  that  the  line  will  possess,  or  subtend,  a  hyperbolic 
angle  t 

fl=-y'(GR)  hyperbolic  radians^ (1) 

and  will  offer,  at  and  beyond  any  point,  a  characteristic  resistance 
to  gromid  of    • 

-„=Y'(R/G)ohmsz. (2) 

In  equations  (1)  and  (2),  as  well  as  in  those  which  follow,  the  quantities 
involved  are  "  real  "  so  long  as  continuous  currents  and  E.il.F.s  are 
employed.  ■  In  dealing,  however,  with  impressed  alternating  ciurents 
in  the  steady  state,  the  same  formulas  apply,  but  are  interpreted 
vectorially,  the  quantities  bemg  all  complex.  Thus  R,  instead  of 
being  a  simple  ohmic  resistance,  becomes  a  conductor  impedance 
varying  with  the  impressed  frequency ;  while  G,  instead  of  being  a 
simple  mhoic  conductance,  becomes  a  dielectric  admittance,  also 


cl 


Fig.  1. — Simple  Uniform  Line  without  Terminal  Load. 

varying  with  the  frequency.  We  maj',  therefore,  continue  to  discuss 
continuous-current  cases,  with  the  understanding  that  the  formulas 
include  alternating-current  cases. 

If  the  line  BC  is  grounded,  or  shorted,  at  the  receiving  end  C  (Fig.  I ) 
and  is  comiected  at  the  sending  end  to  an  E.M.F.  E^  volts,  then  the 
current  I^  which  will  flow  steadily  to  groimd  through  the  receiving 
end  C  is 

I<.=  Ej/z„sinh  fl  ampere/. (3) 

so  that  the  receiving-end  impedance  of  any  .single  uniform  line 
without  terminal  loads  is 

Z;=Zj8inh0    jhms^ (4) 

Thus,  if  the  line  has  a  total  conductor  resistance  R  of  4.0(X)  ohms, 
and  a  total  leakance  G=10-*  mho,  6=2  hyps,  and  z„=2,000  ohms. 
Consequently  the  receiving-end  imjiedance  is  Z,=2,000 .  sinh  2 
=  2,000x  .3-6269=  7253-8  ohms. 

If,  now,  the  line,  instead  of  being  directly  gromided  at  C,  is  con- 
nected there  to  ground  through  a  terminal  resistance  z^  ohms,  as  in 
Fig.  2,  then  it  is  kno\(-n  that  this  lo<id,  when  connected  to  the  line, 
subtends  an  angle  8'  hyps,  determined  by  the  relation 

tanh0'=2^/2(,  numeric^ (5} 

The  position-angle  8^  at  C  is  now  increased  bj'  the  presence  of  the 
load  from  0  to  d'  hyps  ;  while  the  position-angle  at  B,  or  any  inter- 
mediate point,  is  similarly  increased  by  d'.  Thus,  S^  =  6  +  6'  hyps, 
as  shown  in  Fig.  2.     The  receiving-end  impedance  is  then  known  to  be 

7i'i=z„m\h  6  +  z^c»!i\\  8  ohms^ (6) 

=  2,,  sinh  (fl-(-fl')/cosli  fl'  olim8/_     ....     (7) 

In  any  alternating-current  ca.se  (7)  i.s  much  easier  to  deal  with 
arithmetically  than  (C).  being  adapted  to  logarithmic  treatment,  or, 
for  most  i)ractical  purposes,  to  slide-rule  treatment. 

Thus,  in  the  <a.se  of  the  line  already  considered,  if  2,=500  ohms. 
tf'=0-2r).34.  fl+fl'  =  2-2.554,  sinh  2-2554  =  4 -7 17 1,  cosh  e'=  1-0.328,  and 
Z',=2,000/4-7l7l/l-0.328=9,135  ohms.  With  E,,=  100  volts. 
I,=  0-0IO!)5  amiH-re. 

If.  nf)'w,  an  imiiedance  2,  is  inserted  at  the  sending  end  of  the  line 


(Fig.  3),  between  this  terminal  B  and  the  impressed  E.M.F.,  E„  at  A, 
the  impedance  of  the  line  at  and  beyond  B  is 

Rj,4=2otanh(54-5')  ohmsZ. (9) 

so  that  the  total  impedance  at  A  of  the  line  and  sending-end  load  z^  is 

R3„=2s  +  2otanh(5-i-fl')  ohmsz_    ....     (10) 
whence 

E(,  =  E„.  {c„tanh  (0  +  ^')}/{:.,  +  =o  tanli  (^+^')}    voltsZ.    .     (11) 
and 

E,,  E„  2„tanh{fl-i-5') 

ampere/.  .     .     (12) 


I"„ 


Z',     iz,+z^im\i(e  +  8')]z^smh.(e  +  e') 

Equations  (11)  and  (12),  or  equivalents,  have  usually  been  employed 
in  the  case  of  a  line  loaded  at  both  ends.  But  a  much  simjjler 
formula  may  be  used  ;  because  (12)  will  be  fomid  to  reduce  to 

r^=E„cosh  5'cosh  ^"/CgSinh  (5-|-5'  +  5")  ampere/.      .     .     (13) 
where 

tanh  ^"= —numeric^ (14) 

Or,  the  receiving-end  impedance  of  a  line  with  two  termmal  loads  is 

Z",=-(,sinh  (5  +  fl'  +  5'')/cosh  fl'.  cosh  fl'  ohnis/_  .     .     .     .     (15) 

a  formula  conveniently  adapted  to  either  slide-rule  or  logarithmic 
computation. 


■cId 


500 '"      Ie 
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Fig.   2. — Simple  Uniform  Line  with  Receiving  Terminal  Load. 

Thus,  if  2g  is  200  ohms,  in  the  ease  already  considered. fl"= tanh-'  0-1 
=  0-1003,  cosh  r=  1-0053  (8  +  8'  +  5")  =  2-3557,  and  2",=  10,066  ohms. 

As  an  actual  alternating-current  instance,  for  the  data  of  wliicli 
the  WTiter  is  mdebted  to  Prof.  Carl  Kinsley,  a  Ime  subtends  an  angle 
of  ^=1-871  -f /1-835  hyps=  1-871 -t-;l -168,  the  imderscored^imagmary 
bemg  expressed  in  quadrants,  or  radians  X 1 -5708.  The  line  is 
shorted  at  the  receiving  end  tlirough  776-4  86°-55  ohms,  and  there 
is  a  sending-end  load  of  71-8  1 82^-8  ohms.  The  characteristic  im- 
pedance of  the  miloaded  line  is  :i85-5  1 45"  ohms.  Then  d'=tanh-' 
/776-4|80=-55\ 

( '  ,  =  tanh-'    (2-719  I  131°-.55)    and     by   chart*    this    is 

\  285-5   45^'  ^ 


•From  the  "  El.-ctrieal  World." 

t  "  The  Application  of  HviktIkjHc  Functions  to  Electrical  Engineerini; 
Problems,"  by  k.  E.  Kennelly.     London  ;  University  Press,  Chapter  II. 


Fio.  3.— Simple  Uniform  Link  with  Receivixg  and  Sending  Terminal 
Loads. 

tf'= -0-23 -f/ 0-820.  as  indicated  in  Fig.  3.       Similarly  tf''=tanh-' 

/7I-8  |82°-8\ 

( I Wtanh-'    (0-2515  1 127°-8)= -0-149-1-/ 0-128,  also  bv 

\285-5  1 4.5°  /  ' 

chart.     Consequently,  8  +  8' +8"=yi\)2  +  i2-\\Q.     From  the  charts 
we  Hnd  sinh  (1-492 -e;  2-1 16)  =  2-1 18 ,'  168°-5,    cosh  d'=0-363    |37"^, 

•  "  Chart  MXaa  of  Complex  Hyljcrbolio  and  Circular  Functions,"  by 
A.  E.  Kennelly.     Harvard  University  Press. 
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and  cosh  6'=0-9912  |  I    lo.     The  receiving-end  impedance  of   the 
line  with  both  terminal  loads  is,  therefore,  by  (15), 


Z',= 285-5   l4o°X 


2-118  mJ8-'-5 


0-363  |37°-8x0-9912  1 1--75 


==1,680    173° -95  ohms. 


With  an  impressed  E.M.F.  of   100  volts  at  A,  of   standard  phase, 
the  current  received  at  E  would  be  00595  j  173°-95  ampere. 

Finally,  in  the  case  of  a  composite  line  with  a  plurality  of  com- 
ponent sections,  each  having  its  own  characteristic  angle  and  imped- 
ance, as  indicated  in  Fig.  4.  the  receiving-end  impedance,  with  a  load 
at  the  receiving  end  only,  is  known  to  be 

cosh  §,,  cosh  S^  cosh  0 
Z'j=;j  sinh  64. 


ohms^  . 


(16) 


cosh  Sc  cosh  de  cosli  6^ 
If  now  a  load  2,  be  added  at  the  sending  end,  as  in  Fig.  4.  and  tanh  0" 

z. 
=  —;  then 

sinh(84  +  5')   cosh  8^  coshg^    cosh  0 


ohms/_  . 


d") 


'  "^  cosh  6'  '  cosh  8;, '  cosh  8,  cosh  8, 
Formula  (17)  bears  the  same  relation  to  (16)  as  (15)  does  to  (7).  and  if 
in  (17)  we  make  Zi=Zn=Zs=z„.  or  reduce  the  composite  line  to  ^ 
simple  line  (17)  becomes  identical  with  (15). 


1% -^ &D 
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Fig.  4. — Composite  Linte  of  Thkee  Sections  with  REOEniNG  a3;d 
Sendisg  Tebminai,  Loads, 

In  the  case  presented  in  Fig.  4.  when  an  E.M.F.  is  impressed  at  A, 
the  current  is  constant  from  A  to  B  and  again  from  G  to  H.  Between 
B  and  G,  in  each  section,  the  current  at  any  point  is  directly  pro- 
portional to  the  cosh  of  the  position  angle  of  the  point.  The  voltage 
falls  steadily  by  Ohms  law  from  A  to  B,  and  again  from  G  to  H. 
Between  B  and  G  in  each  section  the  voltage  at  any  point  is  directly 
proportional  to  the  sinh  of  the  jjosition  angle  of  the  point. 

With ^,=0-5. 52=1-5,  63=20,  2i=  2.500a),  2,= 2.000a.,  23=l,000<u, 
2,=  100ai  and  2,=200u,  the  position  angles  of  the  .section  junctions 
are  shown  in  Fig.  4.  We  then  have  ^"  =  0-08017  hyp.  and  Z", 
=  52,890  ohms. 


THE   DEVELOPMENT    AND   CONTROL   OF   INDUSTRY 
BY  PUBLIC  INFLUENCES.* 

BY    Ht>.KY    K.    AKil.'jTKONC;. 

Of  late  our  chemical  industries  have  been  the  subject  of  benevo- 
lent criticism  at  all  hands.  It  may  be  that  wisdom  will  ultimately 
come  of  the  multitude  of  counsellors,  though  present  appearances 
serve  rather  to  justify  the  adage  uncomplimentary  to  a  superabund- 
ance of  cooks.  Everybody  wants  either  to  do  something  or  see 
something  done  ;  but  as  nobody  knows  exactly  what  to  do,  everybody 
wants  Homebody  el.-'c  to  start  the  ball  rolling.  The  worst  sign  of  all 
hi  the  constant  request  for  Government  intervention.  Nobody 
seems  to  realLse  that  our  urgent  need  is  common  sense,  the  extent  to 
whidi  we  lack  courage  and  enterprise,  how  greatly  the  spirit  of  co- 
opcration  is  wanting  in  us  ;  in  particular,  how  destitute  we  are  of  the 
« leniian  supervice,  the  cause  of  our  ]>resent  plight,  jiower  of  looking 
ahead  and  organising  forces — that  especially  we  need  to  take  down 
the  sign,  "  A'o  ej-perl  iieerl  applij,"  which  fills  tlie  i)lace  of  the  text- 
card  in  too  many  of  our  public  depart nients  and  in  the  bedrooms  of 
our  politicians  and  administrators,  even  of  the  majority  of  so-called 
men  of  business. 

I»ng  years  ago  Jlatlhew  Arnold  wrote  :  "  The  want  of  the  Idea 
of  Scieiire,  of  syHtcmatic  knowledge,  is  the  capital  want  of  English 
•■(lucalion  and  of  Kngli.-ih  life."  Never  was  stAtcmcnt  so  true  v 
\,v  'iir.'  i4  i.ur  siiilr  ii>.  this  is  at  the  present  time.  The  jiublic  is  so 
iLrM.r.iiii  "I  111'  '  !■  jinnls  of  scientilie  method  that,  even  now.  it  can 
-'•ii'l  ■  i  •  ill  t  I  Im  H  I  -.urli  ,.  I  liiiiM  UN  Hcience,  notwithstanding 
'•'■    ■  ineH  and  the  many  ghasllv 

*  A  (.( the  memlxTs  of  the  Sociciv 

.,(  r|„  ,„„  „i  lu.Mi.ns.  h,  |.i  .>!    \l,i„.i,.  ..i.-r.  .tiilv  \r,,  lOlTi. 


lessons  of  the  war.  The  Board  of  Trade  would  have  none  of  it 
recently  when  dealing  with  an  essentially  scientific  problem  ;  the 
War  Office  still  listens  to  scientific  counsel  with  wadded  ears. 

The  fault  is  largely  in  the  body  scientific — we  do  not  push  our  own 
interests  sufficiently  ;  I  much  fear  that  the  one  service  that  will 
remain  imorganised  to  the  end  is  our  own  body — the  body  scientific. 
Seemingly,  we  are  too  hopelessly  individualistic  to  organise  ourselves. 
The  Royal  Society,  which  should  be  the  supreme  authority  in  science, 
declined  the  task  early  in  the  year,  and  it  is  not  likely  that  those  who 
know  us  not,  our  masters  the  politicians,  will  seek  to  bring  us  to- 
gether, even  for  their  own  ends,  as  they  have  no  understanding  of 
the  use  to  which  we  might  be  put  in  their  service.  It  is,  as  Long- 
fellow tells  us  of  "  the  secret  of  the  sea,"  only  those  '"  that  brave  its 
dangers  imderstand  its  mystery.  '  Indeed,  the  one  chief  lesson  of 
this  terrible  war  is  the  need  of  bringing  home  "  the  idea  of  science  " 
to  the  public  at  large — experts  they  can  never  be,  but  some  respect 
for  it  they  can  acquire.  Our  clear  duty  is  to  persist  in  urging  its 
infinite  value,  and  to  insist  that  it  be  used  regularly  and  systematically 
in  the  service  of  our  country. 

All  this  by  way  of  introduction,  just  to  make  obvious  my  one 
thesis  :  that  charity  begin^i  at  home  :  that  this  body  needs  to  wake  up 
and  intervene  actively  in  the  promotion  and  protection  of  chemical 
industry.  Almost  supine  hitherto,  you  have  allowed  others  to  tinker 
with  matters  which  primarily  should  be  your  concern. 

The  chaos  is  indescribable.  The  Royal  Society  has  attempted  to 
do  somethmg,  as  much  as  a  l)ody  without  leaders  can  be  expected 
to  do,  perhaps,  yet  what  it  has  done  is  as  nothing  compared  with 
\vhat  it  might  do  if  the  spirit  of  co-operation  were  evoked  in  its 
Fellows.  But  lessons  may  be  learnt  from  its  partial  activity.  It 
appointed  three  War  Committees  towards  the  end  of  last  year.  I 
cannot  speak  of  the  Physicists'  Committee  ;  the  Chemists'  Com- 
mittee, I  know,  had  not  been  allowed  to  do  anj-thing  effective  up  to 
a  recent  date  ;  but  the  Engineers'  Committee,  originally  a  small  one,. 
has  been  enlarged  from  time  to  time,  and  we  are  assured  has  rendered 
really  important  service  to  the  Ciovernraent.  Why  the  difference  ? 
Is  it  not  that  engineers,  like  Brutus,  are  not  only  honourable,  but 
honoured,  men,  in  the  sense  that  they  are  a  jjrofessional  body,  better 
said  perhaps,  a  body  of  (irofessionals,  accustomed  to  work  together,, 
having  learnt  that  it  often  pays  men  to  work  together  ?  "  Union 
is  strength  "  is  their  motto.  Jledical  men  occupy  a  similar  jwsition  ; 
lawyers  also  :  both  professions  are  organised  on  trade-union  lines. 
But  those  who  rate  themselves  scientific — the  academic  party  as  a 
wliole — are  an  unorganised  rabble,  so  individualistic,  .self-centred 
and  unsympathetic  that  what  Is  one  man's  meat  is  almost  necessarily 
another  man's  poison.  This  is  both  our  strength  and  our  weakness  ; 
but  we  shall  never  win  through  until  we  can  combine  strength  with, 
weakness.  The  lesson  of  the  moment,  the  lesson  a  lifetime  has 
taught  me,  is  that  chemists,  too,  must  become  professionals,  and, 
like  others,  sell  their  services,  not  give  them.  We  have  not  yet  learnt 
the  lesson  of  tlie  world — that  people  only  api)reciate  that  which  they 
pav  for,  that  tlie  value  of  a  thing  is  not  appreciated  until  it  has  been 
sold  fn'cly.  Academic  chemists  ought  not  merely  to  be  allowed  and 
encouraged,  but  almost  required  to  work  for  payment  as  consul- 
tants, like  the  engineei-s.  The  professor  pure  and  simple  should 
disappear.  His  present  rating  is  too  clearly  indicated  by  the  action 
of  the  American  who,  when  in  difficulty  how  to  address  the  celebrated 
negro  Brooker  Washington,  feeling  that  it  would  not  be  right  merely 
to  dub  him  Mister  and  mi  willing  to  say  Sir,  as  he  said,  just  called  him 
Professor, 

I  am  raising  a  burning  question  I  know.  The  academic  party,  the 
professors,  are  asking  to  be  consulted  on  industrial  problems,  to  have 
their  work  linked  with  yours.  Academic  schools  are  coming  into 
existence,  colleges  of  technology  and  technical  schools,  which  claim 
to  serve  the  purposes  of  industry.  But  do  they  1  The  academic 
mind  is  not  what  you  want,  the  academic  mind  must  lie  fertilised 
by  contact  with  jiractice  before  it  can  be  of  service  to  you,  and  the 
only  w  ay  is  to  fertilise  it  with  fees  if  you  wish  it  to  furnish  good  fruit. 
Before  long  this  will  be  the  only  way  of  saving  the  situation  ;  otliiT- 
wise  there  will  be  few  iiuR'ly  academic  chemists  of  worth,  chiefly 
liecau.se  no  jirojier  respect  is  ])aid  to  the  calling  of  teacher,  because 
there  is  too  much  restriction  of  the  teacher's  liberty  of  action,  too 
much  regulation  attemjitcd  of  his  activities  by  those  who  have  no 
expert  understanding  of  the  office,  its  cares,  duties  and  responsibilities. 
Xo  one  who  has  sense  and  ability  will  take  up  a  ])urely  academic 
I'arcer.  the  attraction,  the  rewards,  the  ojiiHirtunities  of  industry  are 
so  much  greater;  besides  which  the  control  of  boards  of  governors 
and  councils  will  be  regarded  as  insulTerablc  by  men  of  parts. 

One  main  reason  why  we  are  so  much  behind  in  souu-  of  the 
chemical  uidustrics  is  that  the  instruction  given  in  our  schools  haB 
lieen  far  too  academic  in  character,  in  no  way  in  touch  with  practice. 
It  is  all  very  Well  for  us  to  speak  in  their  iirnise  in  the  newspa]>prS, 
but  where  are  our  Knglish  chemists  ?     Not  yet  quite  to  be  reckoued 
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with  the  proverbial  snakes  in  Ireland,  but  dangerously  few  in  number. 
It  cannot  be  said  too  definitely,  either  too  loudly  or  too  widely,  that 
chemistry  has  not  attracted  gentlemen — men  of  generous  mind, 
good  presence  and  real  ability — in  sufficient  numbers  into  its  ranks 
during  many  years  past.  We  want  much  of  the  material  that  now 
degenerates  into  briefless  barristers.  Such  material,  properly 
trained,  would  be  of  worth  and  command  good  pay.  Om-  schools 
have  been  overfed  with  schola  ships  and  scholars  have  been  selected 
on  inadequate  tests.  Too  often — indeed,  almost  always — they 
have  been  persons  of  acquisitive  power  only,  destitute  of  imagination 
and  without  breadth  of  outlook.  Examinations  like  those  of  the 
University  of  London  have  encouraged  the  ^vi-ong  type  of  man  ;  not  a 
few  good  men  have  lost  theii'  indi^^duality  and  failed  to  develop 
under  the  narrowing  influence  of  the  course  of  cramming  to  which 
they  have  been  forced  to  submit.  It  is  to  be  hoped  that  the  expor- 
tation of  1851  scholars  abroad  will  be  stopped  in  future.  The 
depletion  of  our  English  schools  in  the  past  of  their  best  material  has 
been  not  the  least  among  the  causes  which  have  operated  against 
then'  development  and  the  consequent  lack  of  men  of  parts.  One 
public  influence  which  this  body  shoidd  seek  to  gain  over  is  that  of 
the  University  of  Oxford.  I  verily  believe  it  to  be  the  greatest  in  the 
f  country.  To  this  end  our  Society  should  support  the  scheme  put 
'  forward  'by  Prof.  Perkin,  to  make  research  an  integral  part  of  the 
honour's  degree  course,  so  that  men  may  grow  up  with  a  forward 
outlook  and  a  consuming  desire  to  consider  the  inner  meaning  of 
things  and  extend  the  bounds  of  knowledge.  Our  schools  generally 
must  be  favourably  influenced  if  such  a  measure  be  passed. 

Since  the  outbreak  of  war  action  has  been  taken  in  various  ways 
to  promote  the  interest  which  this  body  has  at  heart.  First  in  order 
comes  the  Board  of  Trade  Committee  appointed  August  25,  1914, 
with  the  Lord  High  Chancellor  as  chairman,  charged  to  consider  the 
best  means  of  obtaining  suppUes  of  chemicals  for  the  use  of  British 
industries.  This  Committee  appointed  a  sub-committee,  of  which 
Lord  Moulton  was  chauman.  Apparently  the  tail  soon  ran  away 
with  the  dog.  As  a  result  of  the  report  jiresented  by  this  sub- 
committee a  meeting  was  held  of  industrial  firms,  and  this  was 
followed  by  the  mysterious  appointment  of  the  extraordinary  com- 
mittees wliich  ultimately  negotiated  the  well-known  dye  scheme, 
so  universally  derided  within  and  ■without  Parliament,  which  this 
Society  allowed  to  pass  into  being  without  one  single  word  of  j.rotest.* 
The  primary  mistake  was  in  appointing  lawyers  to  controlling 
positions  on  these  committees.  Such  men,  however  able  and 
eminent,  cannot  have  any  real  expert  feeliag  on  technical  problems 
outside  their  own  professions,  and  where  there  is  no  expert  feeling — 
no  proper  sense  of  "  tecluiical  effect."'  to  use  Faraday's  exjiression — 
there  can  be  no  "  proportionate  judgment  "  exercised.  Parenthe- 
tically remarked,  it  is  strange  that  the  technical  members  of  the  Com- 
mittee did  not  give  effect  to  their  objection  to  the  action  taken  by  the 
Board  of  Tratle  by  resigning,  ^^^len  Lord  Jloulton  went  to  Manches- 
ter to  advocate  the  scheme  on  December  8th  last  year  he  told  his 
audience  that  our  loss  of  the  coal-tar  colour  industry  was  tor  no  other 
reason  than  that  the  English  dislike  study.  He  couldnot  have  given  a 
more  complete  proof  that  he  lacked  "proportionate  judgment" — a 
more  complete  failure  to  understand  the  real  position  was  impos- 
sible. Since  Hofmaim  left  us,  almost  to  the  present  day.  English- 
men— poor  devils  ! — have  never  been  allowed,  let  alone  encouraged, 
-tudy  in  any  effective  manner  either  at  our  public  schools  or  at  the 
i'-rit  imiversities,  and  the  opportimities  have  be<'n  few  elsewhere. 
ling  40  years  past  f>xford  has  been  without  a  chemical  school — 
how  could  chemists  be  trained  there  ?  What  is  far  worse,  the 
business  commmiity  have  received  no  training  at  otu-  great  schools 
and  universities  which  has  in  any  way  helped  them  to  become 
acquainted  with  the  idea  of  science.  All  the  ability  of  the  country 
that  the  schoolmasters  could  lay  hands  on  has  been  forced  either 
along  clas.sical  lijies  or,  in  far  fewer  cases,  into  mathematics;  the 
school  waifs  and  strays  have  usually  fumislied  tin-  material  for 
Hcienct;.  Here  has  been  our  surpassing  bliuider.  Xot  a  few  of  us 
have  shown  that  we  can  tuay.  that  we  do  not  dislik  study  ;  but 
the  enforced  .studies  of  the  majority,  under  univer-ily  influences, 
have  been  of  unreal  things  without  the  mental  comjiass  and  desires 
of  all  but  verj'  few  ;  of  course,  dislike  of  these  has  often  been  ajiparent. 
We  are  simply  victims  of  the  literary  party,  of  which  the  lawyer- 
pohtician  is  the  supreme  development  ;  he  grips  us  everywhere  ; 
until  we  escape  from  his  clutches  anfl  are  governed  by  men  of  ))rac- 
ticiil  insliiKt  wlio  know  things  and  at  least  hokl  science  in  res|>ect, 
however  little  they  may  know  of  it,  we  shall  make  no  satisfactory 
progress. 
The  academic  party  in  science  are  first  cousins  to  the  lawyer- 
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politicians — they  too  must  be  made  human  by  the  touch  of  practice, 
if  we  are  to  maintain  and  develop  our  scientific  a-nl  industrial  position. 

The  interests  of  this  Society  were  touched  when  the  question  of 
Government  a  ^istance  for  iudu  trial  research  was  raised  iu  memo- 
rials presented  by  a  recent  academic  deputation,  nominally  repre- 
senting the  Royal  Society  and  Chemical  Society,  to  the  Presidents 
of  the  Board  of  Trade  and  Education.  (A  report  appears  on  the 
"  Journal  "  of  May  15th.)  Besides  fiurther  expenditiue  on  research, 
the  deputation  atlvocated  the  formation  by  Government  of  a  standing 
committee  of  chemists  to  advise  manufacturers — but  no  manufac- 
tiu'er  is  going  either  to  display  his  business  or  bring  it  mider  criticism 
before  any  academic  committee,  however  appointed.  Every  manu- 
factiuer  desires  to  keep  and  amplify  his  secrets,  not  to  disclose  them  ; 
when  a  manufacturer  wants  advice,  he  will  seek  out  that  which  is  of 
worth  to  him  and  pay  for  it. 

We  have  to  bear  in  mind  that  the  success  of  German  chemical 
industry  is  due  to  two  causes — firstly  to  the  fact  that  their  imiver- 
sities are  practical  institutions — not  collocations  of  competing 
colleges — properly  supported  by  the  State  and  in  touch  with  the 
educated  community  :  the  idea  of  science  is  abroad  m  Germany, 
though  "  science  "  is  not  more  taught  in  the  schools  than  it  is  here  ; 
science,  however,  is  respected  and  has  acquired  a  money  value  in 
public  eyes,  because  it  has  been  made  real ;  the  company  promoter 
has  been  kept  in  subordination  and  it  has  been  shown  that  trust  can 
be  placed  in  those  who  undertake  scientific  ventiu'es.  In  the  fiirst 
place  we  need  not  only  to  put  ourselves  on  a  high  moral  plane  but  to 
reform  oiu'  miiversities  and  om'  imiversity  curricula ;  but  reform 
must  come  from  within  to  be  of  use  ;  the  office  of  Government  will 
be  to  see  that  the  necessary  fimds  are  provided  :  if  it  mterfere  Ijeyond 
this  point,  as  it  is  seeking  to  do,  it  will  only  do  harm.  The  second 
and  true  cause  of  German  success  is  that  the  factories  are  in  the  hands 
of  experts  ;  moreover  and  especially,  ample  provision  is  made  for 
carrying  out  aU  necessary  and  desirable  research  work  iix  well-fomid 
laboratories  ^^ithm  the  factories,  this  being  possible  because  a  supply 
of  properly  trained  men  is  to  be  had  from  the  miiversities.  JSIuch  is 
said  of  the  large  number  of  chemists  employed  in  the  German  works, 
but  it  must  not  be  forgotten  that  the  majority  act  merely  as  foremen 
— the  Germans  having  the  sense  to  employ  technically  trained,  expert 
foremen,  whereas  we,  as  a  rule,  employ  iminstructed  men  who  have 
risen  from  the  ranks,  whose  ways  are  too  often  intensely  conservative 
and  obstructive  of  progress  and  who  can  neither  take  instructions 
couched  in  technical  terms  nor  imderstand  the  operations  they  con- 
duct though  they  are  very  skilful  in  their  particular  work. 

When  out  in  Ceylon  last  winter,  in  view  of  the  great  importance  of 
the  rubber  industry  and  of  the  small  amount  which  is  being  spent 
on  research  work  in  connection  with  it,  I  made  the  proposition  that 
Government  should  le^7  an  "  insurance  tax  "  upon  all  rubber  pro- 
duced in  British  possessions  and  require  that  this  be  a])i)lied  to  the 
full  scientific  study  of  every  particular  connected  with  tl^e  industry 
— the  work  to  be  done,  however,  vmder  the  supervision  of  those  con- 
cerned in  the  industry,  the  task  of  Government  to  te  merely  that  of 
enforcing  the  application  of  an  adequate  sum  to  scientific  inquiry. 
("  The  Times  "  of  Ceylon,  Xov.  25,  1914.) 

Recently,  in  an  introductory  address  on  "  The  Extension  of 
British  trade,'  delivered  at  a  conference  held  at  Cardiff  at  the  in- 
stance of  the  City  Education  Committee,  I  made  a  similar  suggestion 
with  regard  to  the  coal  and  iron  industries. 

{Xote. — "  For  the  study  of  nuuiy  of  the  problems  connected  with 
coal,  I  think  a  tax  should  lie  i  rjjosed  upon  the  industry  and  that  the 
proceeds  should  be  devoted  entirely  to  research  work,  under  compe- 
tent control.  I  should  tax  the  iron  industry  in  a  similar  way,  at 
least  tmtil  it  had  discovered  how  to  make  a  cheap,  rustless  iron,  an 
absolute  need  in  coimtries  such  as  Australia,  where  artesian  bores 
are  of  vital  importance.  I  made  a  similar  projiosition  with  regard 
to  the  rubber  industry  recently  when  in  Ceylon.  When  zinc  is 
■  burnt '  in  an  electric  battery  the  output  of  electrical  energy  is 
almost  theoretical  ;  if  we  could  '  burn  '  coal  effectively,  so  as  to 
convert  the  energy  stored  up  in  it  directly  into  electricity,  we  should 
increase  its  fuel  value  to  a  very  great  extent ;  om-  present  methods 
are  ('Xtraordinarily  wasteftd.  The  problem  is  one  of  surpassing 
difficulty,  but  there  is  no  reason  to  regard  it  as  insoluble  ;  it  is  one 
that  we  should  attempt  to  solve  by  serious  and  systematic  inquiry, 
at  ))ublie  cost.  Such  matters  need  to  be  made  the  subject  of  ex- 
haustive inquiry  by  a  roinjicl'iil  national  commission.") 

I  would  extend  this  proposal  to  all  ijidustries  in  which  the  main- 
tenance of  research  departments  is  necessary.  One  part  of  the  tax 
should  be  ajiplied  to  the  upkeej)  of  ])r<)])er  works  laboratories,  another 
part  to  the  development  of  research  work  in  places  of  higher  in- 
struction. In  cases  in  which  the  industry  was  alive  to  its  own 
interests  and  maintained  a  proper  scientific  establifhment,  due  allow- 
iuic«^  would  Ije  inwlf;  anil  the  contribution  exacted  would  only  be  that 
reciuired  for  public  puqioses  in  support  of  tcclmical  education.     The 
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necessary  interlookmg  of  industry  and  education  would  at  once  follow 
from  such  a  course  of  action  ;  Government  intervention  would  be 
reduced  to  a  minimum  ;  and  all  sensible  manufacturers  who  deshed 
not  to  go  imder  would  make  due  proraion  for  the  scientific  control 
of  their  industry. 

To  continue  my  argu  rent,  not  only  are  the  Royal  and  Chemical 
Societies  seeking  to  advise  you  but  the  voice  of  the  excellent  President 
of  the  Society  of  Public  Analysts  has  also  been  heard  ;  moreover,  an 
attempt  has  been  made  to  establish  an  Institute  of  Industry  and 
Science  which  is  to  do  all  sorts  of  wonderful  things  by  way  of  bringmg 
science  and  industry  into  closer  co-operation  ;  it  is  even  pro\-ided 
with  a  Research  Committee,  on  which  figure  two  chemists,  though 
the  rest  are  mostly  persons  to  whom  probably  the  word  research  is 
meaningless.  Then  there  is  an  Institution  of  Chemical  Technologists 
which  is  to  put  all  the  dift'erent  bodies  connected  with  chemistry  in 
their  place,  to  overlord  them  all ;  apparently  it  holds  but  a  poor 
opinion  of  this  Society,  and  I  am  informed  that  members  have  joined 
it  because  they  despair  of  overcoming  your  inertia. 

And  the  Institute  of  Chemistry  must  not  be  forgotten.  Though 
this  is  a  body  whose  constitutional  function  is  no  more  or  less  than 
that  of  issuing  a  certificate  of  average  competency  to  embryo  chemists 
it  is  seeking  to  acquire  merit  by  thrusting  its  tentacles  into  all  sorts 
of  quarters  where  it  has  no  real  place.  To  give  it  its  due,  however. 
in  comiection  with  the  manufacture  of  glass  and  the  supply  of  pure 
chemicals  for  laboratory  use.  it  has  shown  more  enterprise  and  real 
activity  than  all  the  other  bodies  put  together.  It  is  also  preparing 
a  comprehensive  register  of  chemists. 

The  Chemical  Society  also  has  recently  started  a  register  and  has 
constituted  its  Council  as  a  consultative  and  advisory  body  to  deal 
with  all  propositions  that  may  be  brought  forward  ;  I  am  glad  to  say, 
however,  that  it  has  the  intention  of  consulting  all  persons  to  whom 
it  can  refer  vdth  advantage. 

We  are  at  the  moment,  in  fact,  tlireatened  with  an  overwhelming 
outbreak  of  registration  fever.  Xot  only  the  Government  but  various 
societies,  from  the  Royal  downwards,  are  sendmg  out  circulars  to  be 
fiUed  in  :  a  new  form  of  red-tapeworm  disease  is  upon  us — but  we 
want  instant  action.  Germany  will  not  be  stayed  by  any  fllling-in 
of  forms.  It  is  clear,  indeed,  that,  whilst  coimsellors  and  counsel 
abound,  imfortimately  there  is  no  evidence  of  any  co-ordinated  effort 
to  lighten  the  darkness — no  proper  organisation  of  effort.  The  result 
must  be  chaos.  Yet  all  such  agitation  is  to  the  good,  especially  as 
evidence  of  desire  and  determination  to  set  oxa  untidy,  Ol-funiished, 
unregulated  house  in  order. 

Per  contra,  in  addition  to  the  benevolent  influences,  well  meant  if 
not  tending  to  the  development  of  industry,  to  which  I  have  referred, 
others,  insidious  in  character,  threatening  industrial  liberty  and  to 
control  it  adversely,  require  attention,  as  showing  the  need  of  organ- 
isation for  defensive  iis  well  as  for  constructive  purposes. 

The  action  taken  by  the  Board  of  Trade  in  connection  with  the 
manufacture  of  dye-stuffs  is  of  this  order  and  cannot  be  regarded  with 
equanimity,  in  view  of  the  impassive  front  that  was  imposed  by  the 
Board  of  Trade  to  all  suggestions  that  the  scheme  must  be  imder 
scientific  control  ;  the  complete  failure  of  this  department  of  Govern- 
ment to  appreciate  the  situation,  the  entire  disregard  of  the  gravity 
of  the  issues  involved,  can  only  be  attributed  to  blank  ignorance  ; 
yet  it  was  stated  openly  in  the  House  that  the  scheme  was  Lord 
Moulton's.  who  is  regarded  as  a  scientific  authority  in  Government 
circles.  The  action  taken  Ls  to  be  deprecated  chiefly  on  the  ground 
that  whatever  the  present  wortli  of  the  arrangement  as  a  means  of 
increasing  our  output  of  dye-stuffs,  an  invaluable  opportunity  of 
developing  the  industry,  even  during  the  war,  has  been  sacrificed  and 
its  future  establishment  arrested  if  not  made  impossible.  We  might 
so  well  have  served  our  immediate  ])urpose  with  greater  effect  and 
at  the  same  time  have  worked  with  an  eye  to  the  future  had  we  souglit 
to  develop  a  comjilete  scientific  organi.sation  from  the  outset.  In- 
stead, our  Government  elected  to  keej)  up  the  card,  "  No  expert  need 
apply,"  all  the  time  ;  hatl  this  body  been  alive  and  alert,  no  such 
policy  could  have  lieen  allowed  to  prevail. 

I  may  now  pa.ss  to  a  case  of  threatened  interference  with  industry 
in  which  effective  intervention  may  yet  bo  possible — that  afforded 
by  the  Report  of  the  Departmental  Comniittce  of  the  Home  Office 
ajipointed  to  investigate  the  danger  attendant  on  the  u.se  of  jiainls 
containing  lentl  in  the  painting  of  buildings.  The  committee  was 
apjjointe  I  in  January,  1911,  and  reported  in  Novemlx>r,  1914,  though 
the  report  w.us  issued  only  recently.  It  is  impossible  to  make  tlie 
caMc  clear  without  going  into  it  at  length  ;  this  I  hope  to  do  on  a 
subsequent  occa-sion.  Suffice  it  to  say,  the  committee  recommend 
what  amoimts  practically  to  the  abolition  of  white  lead— an  lOnglish 
manufacture— and  Ihesidwlitutimi  of  zincwhite,which  has  ,().  liitherto 
been  made  here  and  is  not  ea.sily  made.  The  committee  had  not  a 
Hingle  sciontinc  man  upon  it— the  only  remote  ai^))roach  to  one  was 
ft  medical  inspec-lor  of  factories— an(i  can  oidv  lx>  characterised  as 


incompetent  to  deal  either  with  the  issues  raised  or  to  appreciate  the 
evidence  offered,  still  less  with  that  wliich  should  have  been  required. 
It  is  clear  that  if  legislation  affecting  industries  is  to  be  introduced 
at  the  in  tance  of  Government  departments,  the  place  of  science  in 
the  attendant  inquiries  must  be  asserted  and  reco^gnised  ;  it  is  for 
tliis  body  to  act  in  securing  such  recognition. 

The  repressive  action  of  the  Local  Government  Board,  attempted 
probably  at  the  instance  of  a  single  official,  exercised  on  several 
occasions  of  late  in  matters  requiring  the  fullest  scientific  inquiry — 
in  the  ca-e  of  nulk  and  floirr.  for  instance — might  also  be  referred  to 
as  further  illustration  of  the  need  of  effective  organisation  of  indus- 
trial interests  to  secure  adequate  consideration  prior  to  the  exercise 
of  control  by  Government. 

I  may  point  out,  finally  that  it  wiU  be  necessary  for  you,  sooner  of 
la  er,  and  sooner  is  better  than  later,  to  move  in  the  matter  of  patent 
laws,  to  consider  to  what  extent,  in  future,  a  specification  shall  be  a 
disclosure  and  description  of  the  invention  for  which  protection  is 
sought.  The  oftentimes  arljitrary  administration  of  factory  Acts 
on  purely  red-tape  lines  wiJl  also  call  for  consideration. 

In  view  of  the  proved  inability  of  om-  Government  departments 
to  deal  with  issues  which  are  essentially  scientific,  to  appeal  for  help, 
as  nominally  the  Royal  and  Chemical  Societies  have  done,  to  those 
whom  we  have  been  forced  to  descril>e  as  floutmg  science,  who  hold 
it  in  disrespect  on  account  of  their  entire  ignorance  of  scientific 
method,  is  a  confession  of  failure  beyond  words  to  describe. 

Ovr  plain  duly  in  this  Society  is  to  organise  ourselves  and  ichen  ice  are 
organised  to  claim  the  right  to  guide  Goi-ernment.  But  miless  the 
representatives  of  science  subordinate  then-  individualism,  sink  their 
differences  and  form  a  complete  coahtion  of  their  forces,  no  public 
impression  will  be  made.  !Much  as  is  thepubUcwonder  at  scientific 
discoveries — when  these  are  sufficiently  sensational  and  talked  about 
and  made  obvious — during  the  last  few  years,  we  have  done  not  a 
little  to  deprive  ourselves  of  their  confidence  :  company-promoting 
schemes  of  the  wild-cat  order  cannot  be  advanced  with  impimity — 
whether  guilty  or  not,  we  shall  all  have  to  do  penance  on  accomit  of 
not  a  few  of  these. 

The  task  Ijefore  us  is  indeed  colossal.  Before  the  war  Germany 
had  control  of  the  Rnssian  market.  It  will  be  long  before  she  will 
regain  this  and  here  will  be  our  opportimity — if  our  schools  take 
Latin  and  Greek  plays  out  of  their  biU  and  stage  Russian  instead  ; 
and  if  they  add  Spanish,  we  may  have  some  chance  in  South  America 
also,  it  meanwhile  the  Ajuericans  do  not  steal  the  market  against  us. 
The  competition  we  shall  have  to  meet  outside  Europe,  especially 
in  the  East,  will  be  greatly  intensified,  because  this  will  be  the  chief 
market  open  to  Germans.  I  have  seen  enough  recently  of  German 
organisation  of  trade  iji  the  East  to  realise  that  om-s  did  not  compare 
with  it  in  efficiencj'. 

Unless,  however,  the  desire  and  impulse  come  from  ivithin  no  progress 
will  be  made.  This  comitry  is  governed  primarily  by  and  from  Oxford : 
if  the  lessons  of  the  war  and  ])ublic  opinion  do  not  cause  Oxford  to 
reform,  we  shall  be  forced  to  confess  that  there  is  no  health  left  m  us 
and,  like  the  Snark,  our  industry  will  "  softly  and  silently  vanish 
awaj'."  Some  of  my  friends — men  such  as  Sir  Ray  Lankester — say 
the  University  cannot  reform  ;  they  say  the  Royal  Society  cannot 
reform  ;  they  say  both  bodies  must  te  reformed.  Practical  men.  I 
am  sure,  wiU  agree  with  nu-  that  this  cannot  be  true — they  will  hold 
witli  me  that  no  progress  will  he  made  imlese  leaders  spring  up  within, 
such  bodies  to  inspire  them  with  courage,  men  who  will  lead  them  to 
see  how  great  is  the  .service  thej'  can  render,  how  essential  that  service 
is  to  the  eommmiity. 

The  development  of  German  industrial  chemistry  has  been  from 
witliin.  as  I  have  said,  though  it  has  received  great  assistance  from 
pulilic  sources.  The  academic  i)arty  in  Germany  has  done  its  work 
thoroughly  and  honestly  and  under  conditions  which  have  made 
soimd  work  possible — midcr  conditions  of  freedom,  of  Lehrfreiheil 
and  Lernjreiheit.  Such  has  not  l)cen  the  case  here — the  Oxford 
tradition,  that  it  is  necessary  to  Ixt  well-read  and  play  games  in  the 
afternoon  has  .dominated  the  situation  ;  it  has  not  been  held  that  it 
it  is  necessary  to  be  well  ])raclised.  The  examination  fiend  hius  come 
in  to  complete  our  ruin,  together  with  a  system  of  rewards  altogether 
dispro])i)riionate,  vmnccessary  and  midcsirable.  German  univer- 
sitirs  liaAo  pro.s])ered  and  have  rendered  tlie  greatest  possible  service 
to  industry  without  the  jissistancc  of  tlie  Honours  degree  with  its 
nitcndant  chisses.  also  without  Fellowships.  The  German  academic 
l>arty  has  received  full  recognition  at  the  hands  of  tlie  industrial 
])arly  because,  on  the  average,  its  products  have  been  foiuid  to  be  of 
worth  ;  here  this  hivs  not  been  the  case. 

Government  cannot  help  us  in  these  matters.  The  industrial 
party  will  consider  llie  academic  jiarty  and  consult  it  wlicii  the 
latter  can  do  for  industry  what  llie  (ierman  academic  party  has  done 
for  induslry.  The  Oxford  degree  in  chemistry  has  been  worthless 
for  ])raclical  purposes,   becaii.se   men  could   not   get   llie  necessary 
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training,  as  there  was  no  proper  atmosphere  in  the  university  ;  but 
the  tone  of  the  university  towards  science  must  be  changed  entirely 
if  the  Fchool  that  is  being  started  is  to  be  a  success.  New  labora- 
tories alone  will  not  give  what  is  required. 

The  conditions  at  Cambridge  have  been  better,  but  not  satisfactory 
and  e\'en  now  far  too  much  is  attempted,  the  time  spent  in  study 
being  insufficient  to  give  the  student  a  practical  professional  outlook. 
In  the  schools  dominated  by  the  London  University,  the  student 
has  not  been  placed  in  a  position  to  learn,  but  has  been  forced  to 
cram,  and  during  so  long  a  period  that  he  has  suffered  severely  from 
mental  atrophy  and  has  been  spoilt  for  practice;  in  few  cases  has 
the  attempt  been  made  anywhere  in  our  country  to  give  him  that  for- 
ward outlook  and  the  desire  to  do  something  himself  which  is  to  some 
extent  acquired  by  every  recipient  of  the  Ph.D.  degree  in  Germany. 

To  progress  we  must  acquire  the  desire  to  do  something  before 
we  take  to  learning  :  knowledge  is  not  power  unless  it  be  as.sociated 
with  the  desire  and  power  to  use  it. 

It  rests  with  the  Royal  Society,  in  my  opinion,  to  give  the  impulse 
and  start  reform  by  reforming  itself,  waking  up  from  its  academic 
slumbers  and  playing  the  active  part  that  it  is  possible  for  it  to  play 
if  it  only  realise  what  it  can  do  as  a  live  institution.  It  is  oiu'  scien- 
tific House  of  Peers  ;  it  is  not  only  representative  of  all  branches  of 
experimental  and  observational  science,  but  industrial  science  has 
its  place  in  our  ranks,  although  it  is  to  be  confessed  that  we  are 
ultra-academic  at  present  and  need  a  far  larger  leaven  of  men  accus- 
tomed to  apply  science  to  practice. 

In  consequence  of  the  development  of  the  special  societies,  the 
Royal  Society  is  no  longer  of  consequence  as  a  scientific  society  in 
the  ordinary  sense.  Unless  the  forces  at  its  disposal  are  used  effec- 
tively it  will  cease  to  be  of  service,  and  there  will  be  little  satisfaction 
ill  belonging  to  it.  The  Fellows  will  fail  in  then'  duty  to  the  Empire 
miless  the  Society  grasp  the  power  which  is  potential  in  its  hands 
and  claim  to  be  supreme  as  a  deliberative  and  advisory  authority  in 
the  interests  of  science.  The  voices  of  scientific  workers  in  our 
country  should  be  heard  as  that  of  one  man  through  the  Royal 
Society — we  should  then  coimt  for  something  in  the  National  Coun- 
cils ;  it  should  co-ordinate  our  scientific  forces  and  link  them  up 
with  our  educational  as  well  as  with  our  industrial  system — we  should 
then  play  our  clue  part  in  the  State  and  the  idea  of  science  would 
soon  be  abroad.  But  to  this  end  the  Society  must  be  organised  as  a 
democracy  :  at  present  it  is  little  short  of  entirely  in  the  hands  of  a 
ring  of  all  but  permanent,  autocratic  officials  and  the  Fellows  have 
but  little  part  in  its  proceedings,  as  the  Coimcil  in  no  way  represents 
the  desires  and  ideas  of  the  Fellows. 

The  way  before  us  is  clear — we  have  but  to  group  ourselves  in 
sections  mainly  according  to  subjects  :  for  example,  all  the  clie mists 
in  one  section,  the  physicists  in  another,  the  biologists,  including 
medical  men,  in  a  third  ;  hybrid  sections  might  also  be  constituted, 
for  example,  one  to  deal  with  education.  The  policy  of  secrecy  that 
pre\ails  in  the  Society  is  merely  the  outcome  of  an  attempt  to  retain 
the  power  in  the  hands  of  cliques,  in  no  way  worthy  of  the  body  or 
compatible  with  the  pro|ier  exercise  of  its  high  office. 

I  claim  for  this  Society  a  similar  position  with  regard  to  chemical 
industry,  and  consider  that  your  influence  should  be  nuule  operative 
in  the  highest  quarters  both  directly  and  through  your  proper  repre- 
sentation in  the  Royal  Society.  You  have  in  no  way  done  your  duty 
to  yourselves  hitherto  or  rated  your  office  and  opportunities,  the  calls 
for  your  service,  sufficiently  high. 

It  rests  with  the  yomiger  men  among  you  now  to  come  forward 
and  make  yourselves  effective  as  organisers.  Organise  your  forces 
and  use  them  constructively  forthwith  you  must — the  call  upon  you 
is  imperative  ;  let  loose  your  ideas  ;  many.  I  know,  ari;  afraid  to 
speak :   have  courage — without  it  you  cannot  achieve  victory  ! 


THE  FIELD  LEAKAGE  OF  TURBO-ALTERNATORS 
WITH  NON-SALIENT  POLES. 

BY    K.    G.    .lAKEMAX,    H.S(  . 

The  magnetic  leakage  of  cylindrical  tujiio-rijtors  is  composed 
of  two  parts  :  firstly,  tJiat  tlux  which  passes  from  one  pole  to 
the  next  thiougli  the  wedges  at  the  top  of  the  rotor  .slots  and 
the  air-gap  ;  and  secondly,  that  which  passes  from  the  rotor 
core  into  the  end-caps  enclosing  the  enas  of  the  winding  and 
back  to  the  rotor  core. 

1.  The  Lrakcif/e  Flux  Passing  Through  the  Wedges  and  Air- 
gap.  -V\^.  I  shows  approximately  tlic  path  of  the  line."  of  force 
|oi'  a  particular  machMK?  having  u'iveti  (jropoitioiis  of  air-gap 
length,  width  of  slot,  depth  oi  wedge  and  .slot  pitch.     The 


diagram  is  drawn  on  the  assumption  of  magnetic  wedges 
throughout.  On  studying  the  path  of  the  lines  of  force,  it  is 
clear  that  in  this  particular  case  it  is  only  the  two  wedges 
where  the  north  and  south  poles  join  that  carry  any  leakage 
flux.  All  the  other  wedges  carry  useful  flux.  Hence  a  very 
close  approximation  will  be  obtained  by  considering  that  the 
oiilslih  coil  of  each  pole  (marked  A  in  Fig.  1)  produce.i  only 
leahii/e  flux  and  no  useful  flux  wJvatever.  With  non-magnetic 
wedges  the  path  of  the  lines  of  force  will  alter  somewhat,  but 
this  approximation  will  be  quite  close  enough  for  practical 
purposes. 

If  the  proportions  of  air-gap,  width  of  slot,  depth  of  wedge 
and  slot-pitch  are  different  from  those  shown  in  Fig.  1,  more 


Firj.  1. — Lines  of  Force  in  Tckbo-rotor. 

of  the  winding  than  the  one  outside  ooil  may  produce  only 
leakage  flux.  For  instance,  if  the  air-gap  is  larger  than  that 
shown  in  Fig.  1  and  the  slot-pitch  less  (.see  Fig.  2),  the  two  inside 
coils  mav  produce  practically  no  useful  flux.  The  amount  of 
the  winding  which  produces  no  useful  flux  can  thus  be  best 
estimated  by  drawing  a  sketch  of  the  rotor  slots  and  gap  and 
marking  in  the  path  of  the  lines  of  force.  In  some  cases  it 
may  be  foimd  that  the  best  approximation  is  to  assume  that 
the  inside  coil  and  half  the  next  coil  produce  no  u.seful  flux, 
and  so  on.  Hence,  if  the  diameter  of  the  wound  part  of  the 
rotor  is  made  smaller  than  the  diameter  of  the  unwound  part, 
as  is  sometimes  the  case,  the  air-gap  opposite  the  points  where 
the  north  and  south  poles  join  becomes  larger,  so  that  the 
portion  of  the  winding  which  produces  only  leak&ge  flux  is 
increased.  Embedding  the  winding  deeply  below  the  surface 
of  the  rotor  will  obviouslv  have  a  similar  effect. 


Fiii.  2. — Lines  of  Force  vs 

TCRBO-KOTOR. 


Fic.  ."?. — Leakvok  Flix  in  End 


Kvideiitly  it  is  quite  unnecessary  to  know  the  value  of  this 
leakage  flux,  since  it  only  exists  in  a  very  small  circuit  and 
does  not  produce  any  harmful  saturation,  being  a  negligible 
percentage  of  the  total  flux  per  pole. 

2.  The  Leakage  Flux  Passing  Through  the  End-caps. — If  the 
machine  has  non-magnetic  end-caps,  this  leakage  flux  is  (juite 
negligible.  If,  on  the  other  hand,  the  end-caps  are  made  of 
steel,  the  leakage  flux  is  considerable,  and  becomes  a  large 
percentage  of  the  useful  flux  in  machiniss  with  a  short  core. 

The  circuit  of  this  leakage  flux  (sec  Fig.  ."3)  con.sists  of  the 
joint  where  the  end-cap  registers  in  the  core,  the  end-cap  itself, 
tlie  register  at  the  next  pole,  the  lotor  teeth  of  one  pole,  the 
rotor  core!  and  the  teefh  nf  the  first  pole. 
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TLe  reluctance  of  the  two  registers  and  the  end-caps  can  be 
easily  calculated,  and  it  is  found  that  even  with  low  excitation, 
the  M.M.F.  produces  very  high  densities  in  these  parts.  The 
path  of  the  flux  through  the  registers  is  small  compared  with 
that  in  the  end-cap,  and  therefore  the  reluctance  of  the  former 
may  be  neglected.  We  have,  then,  only  to  calciUate  the 
reluctance  of  the  end-caps,  and  it  is  found  that  for  a  wide  range 
of  M.M.F.,  covering  values  obtained  with  quite  low  excitations 
to  values  for  excitations  well  above  the  normal  voltage,  the 
density  in  the  end-caps  remains  practically  constant  at  about 
18,000  lines  per  square  centimetre.  Hence  the  leakage  flux 
per  pole  in  the  two  end-caps  may  be  at  once  obtained  by  multi- 
plying four  times  the  sectional  area  of  one  end-cap  by  18,000. 

The  curve  in  Fig.  4  shows  the  value  of  the  leakage  flux  per  poli- 
in  one  end-cap  plotted  against  the  ampere-turns  per  pole-pair 
producing  it.  It  will  be  seen  that  the  curve  is  very  steep  at  first 
and  is  then  practically  horizontal  owing  to  the  high  saturation. 

Hence,  for  a  constant  sectional  area  of  end-cap,  this  leakage 
flux  is  comtatU  for  any  length  of  machine.  In  long  machines 
it  is  quite  a  small  percentage  of  the  useful  flux,  but  in  special 
cases,  if  the  machine  is  short,  it  may  become  a  verv  consi- 
derable amount  with  regard  to  the  useful  flux.  In  fact,  in  one 
special  machine  of  low  output,  the  saturation  curve  of  which 
is  shown  in  Fig.  7,  the  leakage  flux  was  over  50  per  cent,  of  the 
useful  flux  at  normal  no-load  pressure. 

It  is  also  clear  that  since  the  flux  is  constant  whatever  the 
value  of  the  M..M.F.  producing  it,  the  leakage  flux  in  eaeh 
tooth  must  be  practically  the  same,  whether  in  the  middle  or 
the  outside  of  the  pole,  a  conclusion  which  will  be  required  later. 

If  the  end-caps  are  made  in  two  parts,  that  nearest  the  rotoi- 
core  being  of  bronze  and  the  other  part  of  steel,  the  leakage- 
flux  will  be  considerably  reduced,  since  the  bronze  ring  inserts 
an  air-gap  in  the  magnetic  circuit. 

We  shall  now  proceed  to  show  how  these  two  leakage  fluxes 
may  be  taken  into  account  in  the  calculation  of  the  saturation 
curve.  The  method  of  procedure  we  shall  use  is  the  "  flux- 
per-tooth  "  method  of  calculation,  which  was  very  briefly 
described  without  considering  the  leakage,  by  Dr.  S.  P.  Smitli. 
in  his  Paper  before  the  Institution  of  Electrical  Engineers, 
"  The  NoD-saUent  Pole  Turbo-alternator  and  its  Character- 
istics."* In  this  method  we  assume  several  mean  densities 
in  the  air-gap  (3,000,  4,000,  &c.,  lines  per  cm^)  and  calculate 
the  ampere-turns  for  the  magnetic  circuit,  excluding  the  stator 
and  rotor  cores,  for  each  mes^n  gap-density.     The  mean  gap- 

j      •.     •  I .        useful  flux  per  pole  ,  .,       ,      , 

density  is  equal  to  — ; — — V-- f -,  whilst  the  densitv 

pole  pitch  X  axial  length 

Bx  at  any  point  x  in  the  staler  teeth  or  gap  is  equal  to 

useful  flux  per  pole 

area  per  pole  at  x  ' 

v^^..r.  Ti      ^  J      -J.       pole-pitch  X axial  length 

Hence  i3j=mean  gap-density  X  . 

area  at  x 
The  density,  however,  at  a  point  _;■/  in  the  rotor  teeth  is  equal  to 
.J,  _total  flux  per  pole 
area  per  pole  at  y 
^ useful  flux  per  pole+leakage  flux  per  pole 

area  at  y 
=mean  gap-densitv  x  P^-P't^'h  X axial  length 
area  at  y 

leakage  flux 
area  at  y 
For  the  sake  of  convenience  in  calculating,  we  may  write, 

T      1  ,       .,  leakage-flux  per  pole 

Leakage  mean  gap-density=  °  *      ^ 

pole-pitch  X axial  length" 
and  now  we  obtain  for  the  density  at  y  in  the  rotor  teeth. 
B„=total  mean  gap-density  (us<'ful-|-Ieakage) 

pole-pitch  X axial  lengtli 
area  at  y 
This  is  clearly  a  great  sinijililication,  for  since,  as  we  have 
Hhown  above,  the  jeakago  flux  i.s  approximately  constant  for 
•  ■' Journftl"  I.E.E.,  Vol.  Xl.VII..  pnge  GTli" 


a  given  machine,  the  leakage  mean  gap-density  is  also  constant- 
Suppose,  for  example,  the  leakage  mean  gap-density  is  400 
lines  per  cm-,  then  the  densities  in  the  stator  teeth  and  gap  must 
be  calculated  with  mean  gap-densities  of  3,000,  4,000, '&c.,  and 
in  the  rotor  teeth  with  mean  gap-densities  of  3,400,  4,400,  &c. 

A  curve  can  now  be  drawn  showing  ampere-turns  per  pole- 
pair  against  mean  gap-density.  If  the  centre  of  the  pole  is 
different  from  the  wound  slots,  a  separate  set  of  calculations 
must  be  made  for  this  part  and  a  .second  curve  drawn. 

Having  now  obtained  these  cur\'es.  the  gap-density  opposite 
each  tooth  can  be  read  oft'  for  any  value  of  the  ampere-con- 
ductors per  slot  in  the  rotor.  Taking  the  example  given  in 
Dr.  Smith's  Paper,  we  have  13  slots  per  pole  in  the  rotor,  of 
which  10  are  wound.  Assuming,  then,  1  ,.500  ampere-conductors 
per  slot,  the  four  middle  teeth  per  pole  have  15,000  AT  per  pole- 
pair  acting  on  them,  the  next  two  (one  on  each  side  of  the 
centre)  12,000  AT,  the  next  two  9,000,  the  ne.xt.  6,000.  then 
3,000,  and  finally  the  last  tooth  has  no  M.M.F.  acting  on  it. 

The  calculation  mil  now  be  identical  with  the  example  given 
in  Dr.  Smith's  Paper,  except  that,  in  accordance  with  the  above 
argument,  the  teeth  on  which  the  3,000  AT  per  pole-pau-  are 
acting  are  assumed  to  curri/  only  leahige-flnx.  and,  therefore,  to 
contribute  nothing  to  tlie  production  of  E.M.F. 


0        5       10        15       20       25       30      35       40       45       50       55>;  10- 
A  T  per  Pole-Pair. 

Fio.  4. — Leakage  Flux  in  End  Caps. 

The  calculation  may.  therefore,  be  shown  in  tabular  form, 
thus  : — 


No.  of  teeth 
affected.     M. 


.  ~      ..  Mean  cap-deiisity  i        ,,     r> 

A  T  acting.  ,        "  "^      r>  M  X  Bo. 

*  from  curve  B"       .        ^•■'^"y 


0 

0 

0 

i    3.000 

Leakage  flux  only 

0 

G.OOO 

3.000 

6.000 

0,000 

4.300 

8,600 

1    12,000 

i      5,250 

10,500 

15,000 

5,800 

23,200 

2(MxBs) =48,300 

The  curve  given  by  plotting  B,,  against  the  respective  teeth 
over  a  pole-pitch  will  give  approximately  tlie  shape  of  the  flux- 
wave,  and  the  area  of  this  curve  multiplied  by  the  axial  length 
will  give  the  useful  Hux  per  pole  of  the  machine.  The  area, 
however,  is  equal  to  the  mean  ordinate  multiplied  by  the  pole- 
pitcli,  and  since  the  mean  ordinate  B,„  is  equal  to 

_^(M2<B,)    ^48^_g^^^ 

teeth  per  pole         13  '       * 

the  flux  or  voltage  can  be  obtained  at  once  for  an  excitation 
of  l.ljOO  AC/slot.  The  ])rocess  can  then  be  repeated  for 
different  values  of  the  AC/slot.  ^ 

Up  to  the  present  we  have  not  taken  into  account  the  ami)ert>* 
turns  necessary  for  the  stator  ami  rotor  cores.  The  rotor  (>'>re 
usually  has  a  considerable  effect  in  two-pole  machines  o^ving 
to  the  comparatively  high  densities,  and  the  stator  core  also 
iniiv  not  be  neglected  owing  to  the  icngtii  of  the  inagiiotic  path, 
especially  in  2.5-cycle  machines,  llooik  iind  llellniUMd*  show 
a  method  of  calculating  the  unipeiv-turn.s  neces-wry  for  in- 
duction motor  cores,  which  gives  very  good  results  in  pnictice. 

*  IV'itrng  zur  HiMi'rlimiiiK  dcs  Magnet isirnimisstromes  in  Indnklion"- 
niotorcn.     "  Elcktinti'i-liTiiU  und  .Mnscliincnliaii."  lli'ft  :il).  1!H(>. 
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Table  I. 

Bm  in  stator.                                 1                         4,000. 

5,000. 

6,000. 

Part. 

Area.        |  Length.  !         B. 

AT/om. 

AT. 

B. 

AT/cm. 

AT. 

B. 

AT/cm.  1       AT. 

Stator  teeth -l 

Max.   6,200    \    i.    /,       8,500 
Min.    4,300    /          \i     12,300 

4 
10 

}      "^{ 

10,600 
15,400 

27 
25 

}      250  { 

12,800 
18,400 

120     '}   1-000 

10,300  1      3-5       '       5,100      ' 

14,300 

6,400 

18,000 

7,700 

...       1     21,600 

Bm  in  rotor 

4,460 

5,460 

6,460 

Rotor  wedge  < 

Max.   5,600   "|            f 
Mean  4,600  j  ^  3-2  -{ 
Min.    3,600  J            l^ 

10,500 
12,800 
16,300 

20 
30 
100 

}  H 

12,800 
15,600 
20,000 

25  ^      r 

70         y      480  -^ 
600       [J                (^ 

15,200 
18,500 
23,600 

55 

300 

1,450 

y  1,450 

Rotor  t^eth     < 

Max.   5,150  ri            r 
Mean  3,860  j  >-19-3^ 
Min.    2,570  \j            [_ 

11,400 
15,300 
22,800 

22 

62 

1,130 

y  4,500  -l 

14,000 
18,600 
28,000 

30  ^      r 

320         M2,000-^ 
2,400       J               1 

16,500 
22,000 
33,000 

110 
1,030 
3,800 

Ue.ooo 

SAT                    1       ...       [ 

... 

19,030 

...       1     30,730 

50,050 

Table  II. 


and  may  be  used  here  since  the  flux  is  sinusoidally  distributed 
over  the  pole-pitch.  The  method  takes  into  account  the  fact 
tliat  opposite  the  centre  of  the  pole  the  density  in  the  core  is 
very  much  less  than  opposite  a  point  between  the  poles. 

Working  in  the  same  way  with  the  rotor  core,  it  is  easy  to 
see  that  for  a  two-pole  machine  the  density  is  practically 
constant  from  one  pole  to  the  other  and  is  equal  to  the  total 
flux  divided  by  the  area  across  a  diamet-er,  making  an  allow- 
ance for  the  spreading  of  the  flux  into  the  shaft.  The  length 
of  path  is  then  the  diamet-er  of  the  core  below  the  slots. 

We  shall  now  proceed  to  calculate  the  saturation  curve  of  a 
machine,  of  which  the  particulars  are  given  in  Arnold  C"  Die 
Wechselstromtechnik,"  Band  IV.,  page  57i).  The  data  of 
this  machine  are  as  follows  : — 

Normal  voltage    6,600 

Xo.  of  poles  2 

Slalor  :  Outside  diameter  of  core 134  cm 

Bore   70  cm 

Pole-pitch  1 10  em 

Total  axiallength    120  cm 

No.  of  vent  ducts,  each  10  mm 24 

Length  of  iron    96  cm 

Active  length    86-5  cm 

Air-r/ap:  17-5  mm 

Rotor  Laminat^'d  : 

Outside  diameter 60-5  cm 

Total  a.xial  length    115cm 

No.  of  vent  ducts,  each  15  mm 16 

Length  of  iron    91  cm 

Active  length    86-5  cm 

i''i>  open  slots  in  .itator  20  mm  wide  x  70  mm  deep. 
■<  (ipin  slots  in  rotor,  arranged  1/36  of  the  circumference  apart,  22  mm 
!'• .-  1 12-5  mm  deep,  including  16  mm  wedge.   Centre  of  pole  unslotted. 
suitor  windirui : 

10  slots  i)er  pole  and  phase. 
4  conductors  per  slot. 
Flux  corresponding  to  6,600  line  volts=45  megalines. 

f 'ousider  first  the  leakage-flux  through  the  end-caps.  The  .sec- 
tional area  of  the  cap.s  is  not  given,  but  this  is  not  very  important, 
■ince  the  machine  in  question  is  comjiaratively  long.  We  will 
awume  an  area  of  »5  cm'''  for  each  cap,  so  that  the  leakage  flux 
"1  the  two  end-caps  will  be  4x85x18.000=6-1  megalines. 
Secondly,  on  drawing  a  sketch  of  the  slots,  it  will  be  seen  that  the 
best  appro.\iniation  foi  the  leakage-flux  be  t  ween  poles  is  to  assu  me 
tnnt  the  Uvo  inside  coils  of  each  pole  produce  only  leakage-flux. 


We  shall  now  proceed  to  calculate  the  curves  connecting  the 
mean  gap-density  B„  with  ampere-turns.     The  leakage  mean- 
leakage  flux  per  pole 


gap-density  is  equal  to 


pole-pitch  X  axial  length 
6-lXlO« 


110X120 
=460  lines  per  cm-. 

We  therefore  calculate  with  mean  gap-densities  of  5,000,  6,000, 
&c.,  in  the  stator  teeth  and  gap  and  with  5,460,  6,460,  &c.,  in 
the  rotor  teeth. 


A  T  per  Poll-Pair. 

Fro.  5. — Curve  of  Me.vn  Oap  Density  against  AT  per  I'i>i,Kl'\rii 
FOB  Machine  pubushed  in  Arnold. 

fl=swound  part.       6— unwound  part. 

Table  I.  shows  how  to  calculate  the  AT  necessary  for  the 
slotted  portion  of  the  rotoi  for  several  values  of  B„„  and  Table 
II.  for  the  unslotted  portion. 

From  these  tables  we  can  now  draw  at  once  curves  con- 
necting AT  with  B,„  for  the  slotted  and  unslotted  portions  of 
the  rotor.     These  are  shown  in  Fig.  5,  a  and  ';  respectively. 
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Table  in. 

AC/slot. 

1,000. 

2,000. 

3,000. 

No.  of  teeth  affected,  M. 

AT  acting 

per 
pole-pair. 

Bg 
from 
curve. 

UxBg. 

AT. 

Bg. 

UxBg. 

AT. 

Sg. 

MxBj. 

1 
2 
2 

5 

0 
2,000 
4.000 
6,000 
8.000 
10,000 
12,000 
14,000 

;} 

0 

Leakage 

1,750 
2,200 
2,650 
3.000 
4,200 

0 

flux  only. 

3,500 
4,400 
5,300 
6,000 
21,000 

0 
4,000 
8,000 
12,000 
16,000 
20,000 
24,000 
28,000 

} 

0 

Leakage 

3,000 
3,700. 
4,150 
4,.i00 

7,200 

0 

flux  only. 

G.OOO 
7,400 
8,300 
9,000 
36,000 

0 
6,000 
12,000 
18,000 
24,000 
30,000 
36,000 
48.000 

0 

?■  Leakage 

3,900 
4,500 
4,950 
5,350 
8,300 

0 

flux  only. 

7,800 
9.000 
9.900 
10,700 
41,500 

2(MxBg)    

„xtL  = 

X  in  stator+leakage 

40,200 

2,240 

29-6  XlO« 

,.35-7xl0« 

20 

50 

1,070 

15,000 

2,500 

66,700 

3,700 

48-9  X  10« 

55  X  lO*' 

40 

160 

2,200 

30,800 

4.130 

78,900 

4,380 

57-9  X  10' 

-o       2(MxR7) 

2M       ■■■ 

6ux(61xl0») 

64  X  10* 

60 

400 

Total  AC/slot   .... 

_ 

3,400 
47  000 

Total  AT  per  pole- 
Phase- pressure  

pn(>=AC/slotx  14...= 

4,900 



Taking,  now,  certain  values  of  the  ampere-conductors  per  slot 
we  can  obtain  from  these  curves  the  flux-density  in  each  tooth 
and  so  obtain  the  value  of  the  total  flux,  as  shown  above. 

The  only  thing  that  remains,  therefore,  is  to  calculate  the 
AT  necessarv  for  the  stator  and  rotor  cores,  and  we  have  enough 


0         5       10        15      20        25       30       35      40       45       SOxIO^i 

AT  per  Pole- Pair. 
Fig.  6. — Satcratios  Cosve  published  in  Arxoi.d. 

data  to  draw  the  saturation  curve  of  the  machine.     Table  III. 
shows  these  final  figures. 

Fig.  6  shows  the  satm-ation  curve  published  in  Arnold,  the 
circles  being  the  points  calculated  above.  It  will  be  seen  that 
the  calculated  and  test  figures  agree  very  closely. 

Voll:. 
360 


diameter  and  only  25  cm  long.      The  lower  curve  is  for  th 

machine  as  originally  built  with  empty  slots  in  the  middle  c 
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Exciting  Amps, 
-Saturation    Curve    of   Machine    60  cm    Diametbk    bv 
90  CM  Long. 
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0        10       20      30       40       50       60      70       60       90       100      110     120 

Exciting  Amps. 

Fio.    7. — Satckation     Curve   of   Machine    CO  cm    Diameter    by 

25  CM  Long. 

0    with  unwound  jlota  empty,         i~wlth  unwound  slots  filled  wlthsleel. 


The  .Hiitiiratioii  mrves  in  Figs.  7,  8  and  9  are  further  examples. 
In  each  caw;  the  twrvc  represents  the  lalrulatcd  figures  and  the 
<  irrJcB  the  values  obtained  on  test. 

Fig.  7  i)h(iw8  the  saturation  curves  of  a  sjn-cial  niacliine  OO  cm 
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j.^n;^  9, — Saturation  CruvE  ok  MvriiiNK  for  25  C'yci.ks. 
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the  poles  and  the  ujiper  curve  is  for  the  same  machiue  with  ttiffl 
unwdiiiul  slots  filled  with  steel.  L{od| 

Fig.  H  shows  the  curve  for  a  iiiachiiu'  of  the  same  diameJ 
and  rotor    slotting,  but  !hi,iii   Icuig.  liii.l  Fig.  i)  for  anothJ 
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maciiine  of  about  the  same  size,  but  built  for  25  cycles.  In  the 
latter  the  densities  in  the  stator  core  were  comparatively  high. 
In  the  machine  of  Fig.  7,  the  leakage  flus  thi'ough  the  end- 
caps  was  56  per  cent,  of  the  u.seful  flux  at  normal  no-load 
pressure,  and,  therefore,  was  25/90x56  per  cent. =15-5  per 
cent,  of  the  useful  flux  in  Fig.  8  (assuming  the  same  useful  flux 
per  centimetre  length  at  normal  no-load  pressure),  since  the 
leakage  flux  is  constant  for  any  length  of  machine  with  the 
same  sectional  area  of  end-cap. 
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Exciting  Ampt. 

Fig.  10. — Satukation"  Cukve  of  Four-pole  Machine  with 

Laminated  Rotor. 

Fig.  10  is  the  curve  for  a  four-pole  machine  with  laminated 
rotor.  It  will  be  noticed  how  remarkably  close  the  calculated 
values  are  to  the  test  results  in  each  case. 

It'has  been  suggested  that  once  the  design  has  been  worked 
out  for  a  machine  with  a  given  diameter  of  rotor  for  any  re- 
quired output,  the  same  design  will  hold  good  within  certain 
limits  for  any  other  output,  merely  by  altering  the  length  of 
the  core  in  proportion  to  the  output  required  ;    that  is  to  sav. 
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FlO.  11. — C'CBVE  SHOWEiO  EFFECT  OF  LEAKAGE  ON  OUTPUT. 

I 

tioi  '*■  i^^efuj  flux  per  centimetre  length  of  core  could  be  kept  the 
jip-ame  i',r  any  output.  The  above  con.sidcratioii  of  the  leakage 
agf'i'x  in  the  end-caps,  however,  show.s  that  this  !.•<  not  the  case. 
in  .V^sumiiiL-  lliat  the  armature  AC/cm  and  the  flu.\-ilcnsity  in  the 
8e  rotor  teetli  are  kept  constant,  then  it  is  the  total  flux  in  the 
bp'otor  per  c.iiti metre  length  which  remains  constant  and  not 
tt 


the  useful  flux  in  the  gap  per  centimetre  length.  Since,  there- 
fore, the  output  is  proportional  to  the  useful  flux  and  the  length 
of  core  to  the  total  flux,  the  output  and  length  are  no  longer 
proportional.  Fig.  11  is  a  ciu've  illustrating  this.  If  the 
output  were  proportional  to  the  length,  the  curve,  of  coiu-se, 
would  be  a  straight  line  inclined  at  45  deg.,  passing  through 
the  origin,  as  shown  dotted. 


STEEL  MILL  CONTROLLERS  FROM  THE  OPERATOR'S 
STANDPOINT.* 

BY  J.  S.  RIOGS. 

Summary. — The  author  discusses  control  problems  from  the  operator's 
standpoint,  in  connection  with  bloom  mill  and  rolling  mill  machinery. 
The  requirements  of  the  ditferent  classes  of  machinery  are  tabulated,  and 
from  this  tabulation  it  is  shown  that  the  control  can  be  standardised  in 
four  distinct  types,  one  or  the  other  of  which  will  meet  all  conditions  of 
mill  equipment.  In  conclusion,  the  author  points  out  that  the  conditions 
to  be  met  and  their  solution  should  be  kept  as  uniform  as  possible,  and 
the  aim  should  be  towards  simplicity.  The  exijense  of  duplication 
would  be  avoided  by  standardisation  of  parts,  and  this  would  also  iierinit 
comparison  of  different  makes  of  apparatus  on  an  equal  basis. 

The  purpose  of  this  Paper  is  to  describe  the  forms  of  electrical 
control  peculiar  to  steel  mill  service,  "from  the  ofierator's  stand- 
point." It  is  possible  and  probably  usual  to  treat  the  subject  by 
averages,  to  make  statements  as  the  result  of  many  opinions.  In 
this  Paper  the  other  general  procedure  will  be  followed  in  that  the 
ideas  are  as  the  writer  sees  them.  The  plan  has  been  adhered  to 
purposely  in  the  ho])e  that  this  method  will  provoke  constructive 
criticism,  all  to  the  end  of  definite  recommendation. 

The  steel  mill  Is  distinct  in  many  ways  from  any  other  manu- 
facturing industry,  and  one  of  the  most  important  of  these  distinctions 
is  that  no  provision  for  emergencies  can  be  made  ;  that  is,  when  an 
ingot,  bloom  or  billet  leaves  the  furnace  for  the  rolls  it  has  to  be  kejit 
moving  until  it  reaches  the  cooling  beds.  Any  delay  or  interruption 
in  this  cycle  means  scrap  material  and  loss  of  time. 

Considering  the  above  service  requirements  and  operating  con- 
ditions, the  equipment  must  stand  up  to  the  service,  and  be  as 
nearly  fool-proof  as  it  can  possibly  be  made.  The  full  magnetic 
controller,  in  my  opinion,  meets  the  above  requirement  better  than 
any  other  type,  and  also  has  several  additional  advantages  which 
may  be  briefly  enumerated  as  follows  : — 

(a)  Suiierior  ability  to  handle  heavy  currents  at  a  minimum  of 
maintenance  cost  and  delays. 

(b)  Inherent  current-limit  acceleration  feature.  Taking  accelera- 
tion entirely  away  from  the  operator. 

(c)  Can  be  operated  by  a  small  ma^ster-controller  which  is  easy  to 
handle,  thus  eliminating  the  element  of  fatigue  of  operator. 

(d)  Limit  switches  and  automatic  cut-out  switches  can  be  applied 
in  any  ])osition  so  that  "  slow-dowi  "  dynamic  brake  stop,  as  well  as 
any  other  automatic  feature  required,  can  be  obtained. 

(c)  Complete  remote-control  circuit-breaker  protection  at  a  very 
slight  additional  cost. 

(/)  "  Safety  first,"  removes  all  arcs  from  immediate  vicinity  of 
operators.  In  fact,  with  magnetic-control,  the  operator  is  insulated 
from  all  live  parts. 

In  order  to  being  out  dearly  the  different  cqiiiimients  with  their 
control  in,  for  example,  a  bloom  mill  and  a  rolling  mUl,  the  following 
outline  sketches  and  tables  may  be  of  assistance. 

The  control  for  the  following  outlmed  equipment,  which  covers 
practically  all  typical  mill  equipments,  can  be  standardised  in  four 
distinct  constructions,  as  follows  : — 

(1)  Full  rever.se,  single-speed  type. 

(2)  Full  reverse,  multi-S])eed  type. 

(2a)  Full  reverse,  multi-sj)eed  type,  dynamic  braking. 

(.3)  Xon-reversc,  push-button  type. 

(1)  The  full  reverse,  single-speed  type,  should  contain  the  follow- 
ing a))paratus  :  Four  reverse  switches,  mechanically  interlocked  ; 
three  or  four  accelerating  series  or  lock-out  switches  "(three  switches 
up  to  7.5  H.p.  ;  above  75  H.p.  to  200  h.p.,  four  switches)  ;  one  main 
line  contactor;  two  overload  double-coil  relays;  one  main  lin(! 
switch,  (loublc-polo.  single-thi'ow.  safely  lyjie  ;  "one  control  switch. 
doubl(--|iole.  siiiRlclhrow  and  fuses ;  one  terminal  board  ;  one 
angle  iron  or  pipe  frame  ;  one  resistance,  to  bo  mounted  on  rear  of 
frame  k'low  jjimels;  one  singlc-spccd  ma-ster  ra<iial-arm  tj^jo  with 
overload  reset  in  off  ijosition.     This  controller  will  take  care  of  at 

"f  Kl"ctrical  Engineers, 


•  Paper  read  (x-fore  the  American    hwtjfiil. 
slightly  al)brcviatcd. 
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least  50  per  cent,  of  mill  work,  and  can  be  used  on  the  following 
equipment :  All  roUer  tables,  screw-doTviis,  rollers  on  tilting  table  and 
soaking-pit  covers. 

Limits  can  be  used  with  this  control  in  any  place  where  conditions 
mav  require  them. 

(2)  and  (2.\)  FuU  reverse,  multi-speed  type,  should  contain  the  fol- 
lowing apparatus  :  Fotir  reverse  switches,  with  mechanical  inter- 
locks! four  or  five  accelerating  switches,  shimt  type  series  accelerat- 
ing relavs  (four  switches  up  to  75  h.p.  ;  above  75  h.p.  to  200  h. p.. 
live  switches) ;  one  main  line  contactor  ;  one  d^^lamic  brake  switch  ; 
two  overload  double-coil  relays  ;  one  main  line  knife-switch,  double- 
pole,  single-throw,  safety  type  ;  one  control  switch,  double-pole, 
single-throw  and  fuses  :  one  terminal  board  ;  one  angle  iron  or  pipe 
frame  :  one  resistance  to  be  mounted  on  rear  of  frame  below  panel  : 
one  multi-si)eed  master  radial-arm  type  with  overload  reset  in  off 
position. 

This  type  of  controller  can  be  used  wherever  conditions  are  sucli 
that  a  single-speed  equipment,  even  with  the  plugging  feature,  will 
not  meet  them.  For  instance,  this  type  of  controller  should  be  used 
where  varying  loads  obtain,  where  refinement  of  control  is  required, 
where  d^^lanlic  braking  or  slow-down  features  are  desired,  and  can 
be  used  "on  the  following  equipment :  Kick-off ;  dogs  or  drags  on 
tran.sfcr  tables,  hot-bed,  &c.  ;  furnace  pushers ;  tilting  tables, 
hoist -lowering ;  hot-metal  mLxers,  and  open-hearth  floor  type 
charger,  bridge,  hoist,  trolley  and  reel. 


„             Equipment.                !  p  1  Reverse         Tj'pe        ^    ^         Special 
'^°-            operated.                   !  ^^  c  i  Non-rev.      master.                     features. 

Bloom  JllU. 
1 .  Soaking  pit  covers  ^ 

i 
Full  rev. 

One-speed 

Push-button 
One-speed 
Multi-speed 

Multi-speed 
One-speed 

One-speed 

Multi-speed 

One-speed 

One-speed 
Push-button 
Multi -speed 

One-speed 
Multi-speed 

" 

One-speed 
Push-button 

One -speed 
Push-butfon 

One -speed 
Multi-sijeed 

One-speed 
Push-button 
Multi-speed 

One-speed 

2-wayi 

3!  Mill  appr.  table   | 

'".     1         '.'.'. 

5.  Two-high  mill—                  j 

•s 

;; 

2-way 
2-way 

2-way 

2-way 
2-way 

6  Alill  rev  table        

8  Shear            

Non.rev. 

Full  rev. 
Full  rev. 

A  Kick-off 

Slow  down 

10.  Hot  bed.  A  Drags  or  dogs .  ^ 
SoUing  Mill.              , 

Slow  down 

2.  Furnace  feed  tables  

4.  Furnace  dischaxge  table... 

5.  Tilting  tables— 

A.  Bridge  

t 

„ 

Dyn.brakc 

C  Boilers    

1 

Lowering 

6.  Thrce-liigh  rolls 

7.  Tilting  tables.  Same  as  5   ^ 

8.  Hot  saw  appr.  table    ' 

9.  Hot  saw 

A.  Hot-saw  feed '. 

10.  Hot -saw  del.  table  I 

A.  Hot-saw  kick  off 

U.  Hot  bed- 

... 

Fuiirev, 
Non-rev. 
Full  rev. 

" 

* 
Slow  down 

1!   :: 

>.  pi  Non-rev. 

„ 

is.  St  rai|.;htener  appr.  table... 

1 
...     '         t 

14.  Shear  appr.  table  1 

15  Shear             1 

^ 

Full  rev. 
Non-rev. 
FuU  rev. 

Non-rev. 
Full  rev. 

A.  Shear  dis.  table  kick  offi 

2-way 
2.way 

Slow  down 

17.  Cold  saw  appr.  table 

18  Cold  saw   

A.  Cold  saw  feed 

1 0.  Cold  Haw  dis.  table    |, 

This  typo  of  control  without  the  dynamic  brake  feature  is  also 
suitable  for  th(^  following  :  Tilting  furnaces,  tilting  table  bridge. 

The  question  may  arise  a.s  to  the  extent  to  which  line  protection 
dcvi.cH  shiill  be  emi)loyed,  A  reversing  controller  in  it.s  simi)les; 
form  docs  not  ))rovidc  for  the  di.sconncctiiig  of  the  scrics-liekl  of  the 
irinior  from  one  side  of  the  line.  This  is  not  such  an  important  detail 
s(i  long  as  the  controller  is  not  jirovidcd  with  overloati  relays,  but  if 
overloiul  relays  are  inntallcd  and  the  contactors  which  are  used  for 
reversing  the  armature  and  to  open  ond  close  main  line  circuit  are 
'lepetHlcd  upon  to  afford  lino  jiroleclion  in  combination  with  overloiul 
relay  or  relayH,  a  condition  may  arise  in  which  the  motor  field  will  Iw 


'  Aul'j.  fitil  di'in'niliiig  on  cut.      t  Field  ccmtrol.    Vibrating  Tield  relay. 


groimded  and  the  reversing  switches  will  be  powerless  to  discoimect 
the  groimded  field  winding  from  the  line.  ■   • 

Jloreover,  certain  combinations  of  groimds,  m  case  but  one  over-  "■ 
load  relay  and  no  extra  main-line  contacts  are  used,  may  result  in 
short-circuiting  that  relay  and  the  consequent  loss  of  overload  pro- 
tection without  such  condition  coming  to  the  attention  of  either  the 
operator  or  the  motor  inspector.  The  only  way  absolutely  to  pro- 
tect the  equipment  agamst  short-cucuits  and  overloads  is  to  instal 
two  relays,  one  in  each  side  of  the  line  and  also  instal  a  contactor  ui 
that  side  of  the  line  which  feeds  the  motor  field  winding,  which 
arrangement  gives  the  most  com])lete  protection  possible  to  obtain. 
Each  control  panel  should  also  include  a  main -line  knife  switch  for  the 
motor  circuit,  this  knife  switch  to  be  so  equipped  that  it  may  be 
locked  open  by  safety  padlocks,  thus  protecting  men  working  on  the 
control  equipment  or  the  associated  machinery. 


Fig.  1. — Bloom  Mnx. 


1.  Soaking  pit. 

A.  Soaking  pit  covers. 

2.  Ingot  delivery. 

3.  Mill  approach  table. 

4.  Mill  reversing  table. 

5.  Two-high  mill. 
A.  Screw-down. 


6.  Same  as  4. 

7.  Shear'approach  table. 

8.  Shear. 

9.  Shear  delivery  tables. 
A.  Kick-off. 

10.  Hot-bed. 

A.  Hot-bed  drags. 


Each  control  panel  should  include  a  control  circuit  knife  switch, 
and  fuses  for  protecting  the  control  circuit,  as  it  is  obvious  that  if  the 
overload  relay  on  the  panel  is  set  high  enough  to  protect  the  motor,  a 
very  destructive  short-circuit  may  occur  in  the  control  system, 
without  taking  sufficient  current  to  trip  the  main  overload  relay. 
The  fuses  guard  against  this  contingency  and  make  it  possible  to 
connect  tlie  control  circuit  outside  the  main  line  knife  switch  so  that 
whenever  the  motor  inspector  desires  to  test  the  out-control  system, 
he  may  pull  the  main  line  knife  switch  and  operate  all  contactors 
without  rimning  the  motor, 

(I?)  The  non-reverse,  push-button  type  should  include  the  follow- 
ihl;  apparatus  :  One  maut  line  contactor  ;  three  or  four  accelerating 
switches,  series  or  lock-out  type:  three  switches  up  to  50  H, P.,  four 
swiuhes  from  .50  h.p.  to  200  h.p.  (the  last  accelerating  switcli  to  hold 


DQi:[^[ 


a  0 

0 

3 

3 

3 

*                1 

V\i:.  2. — Hoi.mm;  MlLI,. 


1.  Furnace  pushers. 

2.  Furnace  feed-roller  tables 

3.  Furnaces. 

4.  Furnace  discharge  roll  table. 

5.  Tilting  table. 

A.  Bridge. 

B.  Hoist. 

C.  Rollers. 

6.  Rolls. 

7.  Same  as  5. 

8.  Hol-saw  approach  table. 

9.  Hot  saw. 

10.  Hot-saw  delivery  table. 

A.  Hot-sawdellvery table kick-ofi. 


11.  Hot  bed. 

A.  Hot-bed  tipper, 

B.  Hot-bed  drags. 

12.  Straightencr  approach  table. 

13.  Straightener. 

14.  Shear  approach  table. 

15.  Shear. 

16.  Shear  discharge  table. 

A.  Shear  discharge  table  kick  off. 

17.  Cold  saw  approach  table, 

18.  Cold  saw. 

19.  Cold  saw  discharge  table. 


in  tin  zero  current) ;   one  overload  doulilc-coil  relay  ;   one  main  litx' 
(Uiulilcpolc.   single-throw,   knife   .switch    and    f  u.ses :  one  'e"}^^ 
board  ;    one  shunt  field  protcctuig  vAtxy  (not  considered  ne<)»ssarv* 
below  :10  H.P.) ;  one  angle  iron  or  )iii>c  frame  :  one  resister  i|)i6unte 
on   rear  of  frame;    and  one   )iush-liutton   ".start,"   "  stfj)      aoq 
"  reset,"  ',         ,  j 

Additional  to  the  above  where  variable  speed  is  required,  as  lor 
instance,  on  utrnighteners  :  One  vibrating  field  relay  ;  and  one  heUi 
rheostaf. 
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The  above  type  of  controller  without  the  additional  features  can 
be  used  on  furnace  fans,  shears,  cold  saws,  and  hot  saws. 

In  fact,  this  type  of  controller  is  suitable  for  the  majority  of  con- 
stant-speed mill  equipments. 

Xo  attempt  has  been  made  to  give  horse-powers  for  any  of  the 
fquipment  mentioned  because  of  the  wide  range  and  the  power 
required  by  mills,  due  to  different  size  mills  and  local  conditions,  but 
it  would  be  mj'  recommendations  in  laying  out  a  mill  to  keep  to  as 
few  different  sizes  of  motors  as  possible  throughout.  This  will  not 
only  keep  down  motor  spare  parts,  but  will  cut  down  to  a  minimum 
;lie  number  of  si?es  of  controllers  requii'ed,  and  in  this  way  cut  down 
the  total  amovmt  of  spare  parts  required  for  permanent  stock. 

I  would  recommend  control  panels  being  made  up  of  an  assembly 
of  slates  containing  the  various  pieces  of  apparatus  which  go  to  rhake 
up  the  controllers. 

I  wUl  touch  briefly  on  a  few  points  which  I  think  would  help  the 
operator.  If  there  were  some  standardisation  so  that  he  could  com- 
pare different  makes  of  apparatus  on  an  equal  basis,  these  items  will 
be  of  assistance.. - 

1.  Contactors :  Area  of  contacts  ;  pressure  between  contacts  ; 
and  rating  per  xmit  area  of  contact. 

2.  Resisters  :  Standard  ratings  ;  cross-section  ;  contact  area ; 
spacing  ;  and  type. 

Contactor  coils  should  be  interchangeable  on  the  same  size  appa- 
ratus of  one  manufacturer.  Use  external  resistance  when  coils 
have  to  stand  continuous  service  rather  than  a  special  coil. 

In  conclusion,  the  point  attempted  at  the  introduction  is  empha- 
sised, (a)  Make  the  conditions  to  be  met  as  imiforra  as  possible. 
(6)  Solve  these  both  from  the  manufacturing  and  the  operating  stand- 
points by  imiform  methods,  (c)  Strike  for  simplicity  ;  and  (d)  save 
the  expense  of  duplication.  These,  I  believe,  to  be  engineering 
fundamentals  peculiar  to  the  subject. 


INCREMENTAL  ARMATURE  COPPER  LOSSES  AT  NO- 
LOAD  AND  ARMATURE  TEETH  EDDY-CURRENT 
LOSSES.* 

BY  A.  PRESS,  B.SC. 

When  any  solid  conductor  passes  through  a  variable  magnetic  field 
the  various  lateral  portions  of  the  conductor  have  slightly  different 
voltages  induced  in  them,  thereby  giving  rise  to  eddy-cm-rent  losses. 
A  result  of  this  will  be  that  tlie  observed  no-load  input  to  overcome 
the  losses  in  a  locked  miwomicl  rotor  of  an  induction  motor  will  be 
manifestly  different  from  the  observed  losses  with  the  same  locked 
•otor  having  a  solid  open -circuited  bar  winding. 


If  S^,  8a-  are  the  eddy-current  densities  in  amperes  per  square  centi- 
metre in  the  corresponding  directions  z  and  x  of  the  laminations  or  th'^ 

47rLi  d 
slots  (Fig.  1),  we  have,  employing  the  Heaviside  operator,  g==_   .— 

lO^p  di 


Fig.  1. 

In  the  case  of  a  djTiarao.  in  addition  to  an  eddy-current  Ir>ss  set 
ip  by  the  self-induction  fieldt  at  right  angles  to  the  main  field,  there 
i  an  eddy-current  loss  set  up  by  the  main  field  itself ;  the  latter  loss 
i  independent  of  any  load  and  is  only  dependent  upon  .  he  main-field 
I  visit  V  i  1  i  nc  slots  and  the  speed  of  rotation. 

The  object  of  this  Paper  is  to  give  formul<e  and  curves  for  eati- 
lating   this  incremental   copper   loss  so   that  such  data   may   be 
vfiiltble  for  the  designers  in  dealing  with  very  small  and  also  very 
irmatures. 

'  first  approximation  it  will  be  as.suraed  that  the  flux  enters  the 
i'-rpendicularly.  Moreover,  since  the  same  metliod  Ls  really 
ible  to  the  determination  of  the  eddy-current  losses  induced 
teeth  them.scls'es  (assuming  constant  permeability),  the  one 
'H  can  be  made  available  for  both  cases. 

vl-itract  of  a  Paper  published  in  the  "  Journal  "  of  the  Institution 
i.ni:lrical  EnKincering. 

t  ThiH  l(is8  was  first  investigated  by  A.  B.  Fiisld,  "  Eddy  Currents  in 
»rge  Slnt-woMiid  ConductorH,"  "  Transactions "  of  the  American 
utitutc  of  Elfctricnl  Engineers,  Vol.  XXI\'.,  p.  701,  IfKto.     Also  \V. 


q-B=Hp'B. 


I  nstituto 
'niwchinc 


d^B    cZ'-B 

dx-     dy-'_ 
Since  B  is  a  sine  fmiction  of  the  time, 

i=^-\J — 1  = .  and  Ic  stands  for  47ru/10V 

p  dt 

The  boimdary  conditions  to  be  satisfied  are  dependent  on  the  fact 
that  at  the  periphery  of  the  laminations  the  flux  density  must  be  tha* 
of  the  corresponding  air-gap.  That  is.  the  flux  density  Bj  must  be 
such  that  would  prevail  were  the  material  of  the  laminations  (or  the 
copper  of  the  slots)  of  infinite  resistivity  p.  Thus  where  C  is  the 
pole-pitch,  ^^+^  .  B==B,  sin  (pt+Trr/Z) 

z=+s;  B=Bj  sin  (pi-^-TT-c/C). 
If  then  we  adopt  a  Fourier  series  to  satisfy  these  conditions  thp 
solution  is 


'  l,'lx,T  y.us  itlichc  Kiipfcrvcrlustc   .  .  .  einor  Wfrhw-lHtrom- 
■  Archiv  fiir  Elektrotechnik,"  Vol.  11.,  p.  81,  lyi:M4, 


B=B, 


sinh 


17-H-\-i 


cos  ;)( 


i         wr 
-f  — cos    -  sin  pt 
J7  C  '^ 


1  -fcos 


cosh  (  ?=  +  - 


cosh  ( 2°-f- 


Trr"! 


sin  pi 


7r\\ 


*(9- 


"-TT- 

"47^, 


2irr\ 


cos  pi 


')"■- 


[The  symbol  /  is  used  here  as  equivalent  to  a/— I,  though  having 
no  operative  functionality.] 

The  eddy-current  losses  sought  could  now  be  obtained  indirectly 

by  means  of  the  mtegral  i  ir  dxdzdl.     We  can,  however,  make  use 

of  an  expedient  discussed  later  on  that  will  avoid  the  very  consider- 
able difficidties  involved.  To  this  end  it  is  necessary  to  obtain  the 
effective  flux  passing  through  the  rectangle  2r  x  2^  at  any  instant  of 
time. 

[  BArrfz=4r«B„(RiTx  -f  RoT,,.)  sin  /)<-4rsB,  (R,Cn  +  K2CM-)  cos  pi 

=  F,  sin  p<— Pc  cos  pl=\\ 
provided  we  write  g  ,. 

—  cos  —  =  11, 

77*  C 

■nr      .    2.Tr   .    TTc) 
cos       -fsm    _   sm         =R, 
C  C         C  I        - 


4  1/  1nr\ 

-|(l4-cos-) 

V1t„  =  T^;      V 

/  J  «'  /_J 

1  ■?.•.-.  1  ■:!.-> 

)>    — ^.  T„  =  T,,, ;       \     -Ijp  C™=  C.M'  ■■ 
C—Jn^—-      .  C—>n-- 


C"=Cn; 


13-5    "        fa  j-3-r, 

tanh((/«-|-«V/4«2)Jr 


(7'  +  nV/4«',4r 


T„-.C»: 


""~2V2 


+1-1, 


D   ^ 
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with  similar  expressions  for  the  "  m  "  subscripts  by  the  interchange 
of  r  and  s. 

The  expression  Fp  is  the  resultant  flux  passing  into  the  rectangle 
2r  X  2»  at  any  instant  of  time.  To  get  the  flux  that  would  be  passing 
into  the  same  rectangular  area  of  the  laminations  on  the  assumption 
of  infinite  resistivity  but  with  normal  permeability  we  have 

'2s  I      Bj  sin  [pt-\ —  )  rfx=B„ sin  _  sin  p(=Fo  ^iu  />'• 

The  above  two  exjiressions  for  the  fluxes  enable  us  to  obtain  the 
■eddy -current  losses  quite  simply. 

It  is  only  necessary  to  obtain  the  voltage,  and  current  in  phase 
with  the  voltage,  in  a  peripheral  circuit  about  the  lamina  2r  x  2*', 
such  that  they  will  give  the  same  effective  flux  reactions  that  the 
actual  eddy-current   circuits  give.     The   above  peripheral  voltage 


Fig.  2. 

multiplied  by  the  corresponding  current  in  phase  will  then  be  the 
measure  of  the  eddy-current  losses  m  the  volume  4rs  cubic  centi- 
metres of  the  material  of  the  laminations.  In  both  cases  the 
mechanical  activity  to  overcome  the  eddy-ciu-rent  losses  is  dissipated 
into  the  same  quantity  of  Joidean  waste. 

To  simulate  entirely  the  flux  reactions,  a  resistance  and  reactance 
can  be  assumed  intercalated  into  the  peripheral  eu-cuit.     A  vector 
diagram  (Fig.  2)  will  serve  to  clarify  the  ideas  expressed. 
Let  F,,  =  open-circuit  peripheral  flux,  settmg  up 
E,j=open-cu-cuit  voltage  at  right  angles  to  F„, 
FR=actual  resultant  flux  passing  through  the  closed  peripheral 

circuit,  setting  up 

E„=actual  resultant  voltage  in  peripheral  circuit,  setting  up 

J=actual  current  in  peripheral  circuit,  with  proper  amoujit 

of  resistance  and  reactance  intercalated  into  the  circuit, 

to  produce  the  mechanically-equivalent  flux  reactions, 

Ee= actual  component  of  voltage  Eji  in  phase  with  the' current 

J  of  the  peripheral  circuit. 
Fj  =  component  of  flux  set  up  by,  and   in  pliase  with,  the 
current  .T,  combining  with  the  oiien-circuit  flux  F„,  to 
give  the  actual  resultant  threading  flux  F„. 


V J  Pole  fcice 


2r=o:icm 


I'lo.  3.  FiQ.  4. 

The  eddy-nirrcnt  loss  m  watta  per  4w  cubic  centimetres,  using 
ffleclive  or  K.M.S.  values,  is  evidently  given  by  JE,,  but  this  can  bo 
replaced  by  the  relation  JcE„. 
Hence  4r«W=JeEj.- 

Here  W  is  the  watts  per  cubic  centimetre  of  the  lanimations,  J^  is 
the  effective  current  necessary  to  set  up  the  amplitude  of  flux  F,,  and 
E„  is  the  effective  \oltagc  set  up  in  the  peri|»heral  circuit  with  the 
op<in-circuit  flux  nMi))lilii(U'. 

Obviously  to  B<-t  up  the  flu.v  Fc  to  Ihreiwl  tli.'  piTiplii'ial  rirciiil  to 
a  depth  of  1  contimctro 

'Hi     -,       B, 


or  by  substitution  for  the  component  F, 
10 


Jr= 


B„{RXn+R2Cm')- 


47r/xv'2  ' 

The  effective  volts  on  the  other  hand,  E„,  are  given  by 

ttT 


F,xlO-sp      P     T,     4sC      .    „. 

11.0= -, =  — ^.  B„ .         .  sm  — .  10-*. 

\/2  A'2 


Hence  the  eddy-current  loss  j)er  cubic  centimetre  of  the  lamina- 
tions is  given  by 

~  B  =  C         T;r 
W=-—  .-.  sin—.  {RiCn+R.C-)10-'- 

iTTfl       r  C 

The  formula  simplifies  greatly  when  it  is  observed  from  Fig.  1  that 
for  the  case  of  the  slot  copper.  2r  in  the  formula  is  to  be  taken  as  the 


Fig.  5. 

width  of  any  indi\-idual  conductor  in  the  slot,  and  'Is  as  practical 
approaching  infinity  in  value.     In  this  case 

TT  /16   p 

«"-''«-2V2''V   IOVtt 

a,.-,  =  6m=oo;  C-"=0=Cm' 
and  the  term  R«Cmi  disappears  since  it  approaches  zero. 
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Fig.  G. 

Thus  finally  the  formula  for  the  slot  conductor  losses  due  to 
main  field Js  per  cubic  eentiuielre 

C  '2rtr     1      1    /sinh  2a„  — bin  2a„\ 

W=^.  B„-.  sin  Y--87^xUsh2a„  +  co8  2aJ' 
where  a„'as  before  Ls  given  by 
2a„ 


10 


'     V2  ''       lO'^u" 


lOV 

It  can  be  shown  for  all  i)ractical  purposes  of  design  that 
2((„  =  014x2rx.Y/rsj<2 


Tlicii  with  an  error  of  less  than  2  per  cent,  we  have 
/  B„  Y^         (2a„Y 
VlOOO/2-lO  l  +  (2a„)'/2-t" 
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Appucatioxs. 
Example   1. — Assuming   the   slot   and   conductor   dimensions   as 
illustrated  in  Fig.  :{  with    csj=40,  2r=2  cm.,  and  air-gap  density 
B^=  10.000.     The  density  in  the  slot  wiU  approach  the  value 
Oo 
B  =  10.000  X— =  910, 
5-5 

as  against  the  1,000  of  the  standard  ciu-ves  sho-mi  in  Figs.  5  and  (i. 

From  the  cmves  for  40  !\>  and  2r=2  we  have  W=0-38,  which,  when 
corrected  for  the  slot  density,  gives 

W=0-38x  (0-91)°-=  0-31.5. 
Thus,  if  reference  is  made  to  a  normal  full-load  ciurent  density  of 
300  amperes  per  square  centimetre,  the  total  full-load   loss  factor 
would  be 

0-315     ^ 

\  + =2-71  =  Kl. 

0-18  '■ 

At  no-load  the  amomit  of  tlie  actual  copper  loss  in  the  .slot  copper 

0-315 
due  to  the  main'  flux  eddy-current  effect  alone  would  be  K^^ 

=  1-71  times  a  hypothetical  full-load  current  loss. 
Example  2. — Assume  in  Fig.  4. 

Air-gap  density  Bi  =  12,000;  rvj  =60. 
0-2 
Then  Bj=  12,000  x  — =  1,200,  and  2r=0-3  cm. 

From  the  curves  it  is  seen  that  W=  0-026  for  B„=  1,000. 
Hence  for  the  actual  case  it  will  be 

W=0-026  X  (1-2)2=00.374. 
If  then  with  a  normal  fuU  loadmg  of  only  150  amperes  per  square 
centimetre  the  fidl-load  factor  would  be 
0-0374 

K,  =  l-t- =  1-83, 

'■  0-045 

and  on  no-load  the  armature  copper-loss  factor  in  terms  of  full  load 
would  be  Kx  =  0-83,  in  spite  of  the  fact  that  no  actual  armaturt- 
current  was  being  delivered  to  the  mains. 


ELECTRIC  ENAMELLING  IN  MOTOR  CAR  MANU- 
FACTURE. 


A  heating  load  of  C.OOO  kw.  will  be  provided  by  the  new  electrical 
equipment  of  the  Willys-Overland  Company  for  the  enamelling 
ovens  in  their  automobile  factory  at  Toledo.  Ohio,  U.S.A.  The 
change  from  g.as  and  steam  heating  to  electric  was  decided  on  partly 
because  of  the  l)etter  quality  of  thie  enamel  suiface  obtained,  and 
also  because,  though  the  cost  of  heating  is  increased  by  about  35  per 
cent.,  the  shorter  time  required  for  baking  increases  the  production 
by  about  50  per  c-ent.  Other  savings  are  effected  by  lower  labour 
charges,  economy  in  floor  space,  and  reduced  insurance  rates,  the 
latter  being  due  to  the  greater  safety  from  explosion  and  fire  as  com- 
pared with  gas  heating. 

Inreresting  details  of  the  plant  have  been  given  by  tlie  "  Klectrical 


Table  I. — Miscellaneous  Data  on  Overland  Electric  Enamelling  Ovens. 

Total  numljer  of  ovens  to  be  electrically  heated  20 

Total  cubical  content  of  ovens,  in  cubic  feet  52,400 

Total  weight  of  metal  in  all  ovens  per  bake,  in  lb 70,000 

Metal  to  be  handled  per  day  (tons)  175 

Total  connected  load,  in  kilowatts  6,000 

Dimensions  of  larf;est  oven,  in  feet 16  by  ;(6  by  7-5 

Kating  of  heaters  in  largest  ovens,  in  kilowatts    400 

Dinionsions  of  smallest  oven,  in  feet  12  by  14  by  7 

Rating  of  heaters  in  smallest  oven,  in  kilowatts  240 

Table  11.— Comparative  Test  Data  on  Ovens. 


Heated  by 
gas. 


limensions,  in  feot I  21  by  21  by  7-5  j  21  by  21  by  7-5 


"f  metal  in  ovens 

"f  first  bake  (hours  and  minutes) 

of    second    bako     (hours     and 

'Minutes) 

'  •!lk"'  ''*^'  "'  S*"  "*''  '"  '''■'''  '**''* 

t^iibic  feet  of  gas  u.-«-d  in  second  bake. 
K.uowatt-hour  of  ek-etrical  energy  for 

first  bake 

Kilowatt. liour  of  electrical  energy  foi- 

•econd  bake .„. 

Total  ga«  \m-(i.  in  cubic  feet   ...'. 

fotftl electricity  u.m  d,  in  kilowatt-houra 


2:30  to  2:45 
2,340 
3,340 


5,080 


1-7 
1:00  to  1:05 


\:lil  1i.  It.'iO 


World.''  from  which  the  accompanying  tables  aaid  diagrams  arc 
reproduced.  Table  I.  gives  the  chief  particulars  of  the  installation 
when  complete,  and  Table  II.  contains  the  results  of  tests  carried  out 
on  the  ovens  already  finished.  These  were  old  ovens  in  v  hich  the 
gas  heaters  were  merely  replaced  by  the  radiators,  but  the  latest 
ovens  to  be  remodelled  should  give  still  better  results,  as  the  walls 
are  to  be  made  of  1  in.  sheets  of  "  Nonpareil "  high-pressure  block 
covered  with  Xo.  20  gauge  sheet  iron. 

The  reduced  time  of  baking  is  largely  due  to  the  fact  that  electric 
heaters  do  not  require  the  same  ventUation  as  gas.  The  electric 
method,  moreover,  distributes  heat  more  by  radiation,  so  that  con- 
vection currents  carrying  dust  are  almost  eliminated. 

Each  group  of  ovens  is  fed  from  440-volt  tliree-phase  25-cycle 
mains  through  a  special  contactor  control  panel,  the  circuits  of  wiiich 
are  slio\ni  in  the  diagram.  The  110-volt  control  circuit  for  working 
the  main  three-pole  contactor  is  kept  operative  at  all  times  by  a 
reversing  contactor ;  and  there  is  a  contact-making  pyrometer 
instrument  to  adjust  the  temperature  automatically.  Besides  the 
control  Imife-switch  there  are  in  the  control  circuit  door  switches  (not 
shown)  to  prevent  the  heater  from  being  energised  when  the  oven  is 
open.     In  the  pjTometer  is  a  six-volt  auxiliary  circuit  (also  not 


Ovens 


Energy        Confrol 
Supply         CircuifSuppfy 
liU.LI   L2  U 


Ptjromefer 


Pes/sfance   TKJ 


CONNECTIOXS  FOR  ELECTRIC  EnaJIELLIXG   OvEN. 

shown)  for  the  needle  make-and-break  contacts.  The  heaters, 
composed  of  1 1  kw.  imits,  are  placed  on  the  floor  down  the  skies  anil 
in  the  centre  of  the  ovens,  and  take  up  very  little  space.  They  were 
supplied,  with  the  rest  of  the  electrical  equipment,  by  the  General 
Electric  Co.  of  America. 


Portable  Car  -  Testing  Set. — In  the  "  Electric  Railway 
Journal  "  of  America  a  description  ha.s  recently  been  given  of  a 
very  compact  car-testing  set  that  has  been  used  at  Piudue 
ITniversity  for  tlie  last  two  years.  It  consists  of  three  graphic 
recording  instruments  and  three  watt-hour  meters  mouutod 
on  a  test  stand,  on  the  legs  of  which  are  felt  pads  to  nunimise 
vibration.  The  grapliic  meters  are  supported  on  a  spring- 
suspended  shelf  ;  and  the  watt-hour  meters  (of  the  Sangamo 
railway  type  with  special  reset  dials)  are  mounted  on  a  board, 
behind  which  is  the  wiring.  Owing  to  its  small  siz<>,,  the  set  can 
be  used  on  cars  operating  in  regular  service.  Estorline  graphic 
meters  are  employed,  one  to  measure  the  line  voltage  and 
another  in  connection  with  a  magneto  generator  to  measure 
the  speed  of  the  car.  The  third  is  an  ammeter  to  measure  the 
motor  current  or  the  total  car  current  as  may  be  d(!.sired.  By 
suitalile  gearing  10  chart  speeds  can  be  secured,  the  higher 
.s|)eeds  being  useful  in  studying  starting  ojierations.  The 
chart-driving  rolls  can  also  be  synrhnmised  by  means  of  flexible 
couplings.  One  of  the  watt-hour  m<5tors  is  u.sed  for  the  motor 
circuit,  and  of  the  others  one  is  generally  in  the  compressor 
circuit,  while  the  tliird  measures  the  input  to  the  remaining 
auxiliary  apparatus. 
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EVENING,  during  the  continuance  of  the  War.  Displayed  Advertise- 
ments not  for  proof  before  first  insertion  can  be  taken  until  NOON  ON 
WEDNESDAY,  and  Official  Announcements,  Auctions  and  '■  Smalls  " 
of  all  kinds  of  which  no  proofs  are  required  before  insertion  can  be 
accepted  up  to  FIRST  POST  THURSDAY  MORNING. 


THE  DEVELOPMENT  OF  INDUSTRY. 

Of  late  public  opinion  has  been  roused  to  siicli  an  extent 
on  questions  dealing  with  research,  mventions  and  indastrial 
development   that   the   Government,   hi   its   wisdom,    has 
thought  fit  to  seek  the  aid  of  the  Royal  Society.     To  set  th( 
mmd  of  the  public  at  rest,  the  latter  body  has  appointed 
committees  and  sub-cammittees  to  deal  with  the  severa 
questions.     A  movement  was  laimched  about  a  j'ear  age 
with  the  object  of  capturing  enem}'  trade.     In  these  da^-s 
beyond  the  teachmg  of   Russian   to  school-children,  th< 
twelve-month  old  schemes  for  capturmg  the  trade  of  th' 
enemy  are  dying  of  inanition.     We  venture  to  thmk  that  th 
British  public  is  not  so  easily  deceived  as  to  imagine  tha 
committees  appomted  by  the  Royal  Society,  at  the  uistanc 
of  the  Government,  will  do  anything  effective  towards  th 
development  of  mdiistry.     Assuredly  the  inanufactttrers  aw 
workers  of  this  country  are  not  deceived  by  the  activity  i 
committees  so  appointed.     In  the  past,  tiie  Royal  Societ 
has  contributed  nothuig  to  industrial  development,  nor  h; 
such  contribution  been  expected.     To  many  of  the  Fellow 
such  considerations  are  sordid  and  ccmmercial,  and  tht 
must,  therefore,  be  left  to  the  man  of  business  to  tackle. 

It  is  a  curious  fact  that  m  none  of  the  schemes  proposi  j 
hivs  any  attempt  been  made  to  look  at  the  matter  from  tl  I 
point  of  view  of  the  manufacturer  ;  yet  any  scheme  for  tl  i 
development  of  indiLstiy  which  leaves  the  manufacturer  oi 
of  consideration  must  be  futile  and  of  no  avail.     Should  an 
reader  doubt  this,  let  liiui  put  the  question  to  any  mamj 
facturer  of  his  acquaintance.     The  fact  is  that  practical  | 
ever}'  industry  hi  the  country,  from  the  technical  pouit  f 
view,  is  already  organised,  lieiice  there  is  no  need  to  discu! 
the  Gilbertian  situation  of  a  society  appouiting  itself  wh«!. 
asked  by  the  Government  to  apiwuit  advisory  boards    ' 
deal   with   widely  different    suljjects.     Our  indiLstries  a 
organised  in  so  far  as  each  is  forineil  into  a  society  for  tl 
discassion    and    investigation    of    technical    and    practii 
probloiiLs    coniiecteil    witli    the    hidiLstry.     The    "'  Trai 
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actions  "  of  these  several  societies  constitute  a  record  of 
industrial  research  and  achievement  of  which  we  have  every 
reason  to  be  proud.  The  combined  efiorts  of  these  societies 
has  had  a  profoimd  effect,  not  only  on  industrial  develop- 
ments, but  on  mankind.  We  do  not  overlook  their  influence 
in  the  present  war.  We  owe  our  safety  to  them  no  less  than 
to  our  Army  and  Navy,  and  this  the  pubUc  would  do  well 
to  remember.  On  the  members  of  these  ^^gorous  societies, 
and  on  nobody  else,  must  we  rely  for  the  future  develop- 
ment of  our  mdustries. 

Were  it  not  for  the  fact  that  the  agitation  in  the  lay  press 
might  divorce  pure  and  applied  science,  criticism  could 
very  well  be  ignored  for  the  time  bemg  ;  but  m  the  past  the 
relations-  between  the  two  sections  have  been  far  too 
strained — at  times  almost  to  the  pcmt  of  rupture — even 
within  the  walls  of  the  Roj-al  Society  itself.  This  accounts 
for  much  of  our  so-called  deficiency.  Close  co-operation 
between  the  two  is  the  sole  remedy,  and  such  co-operation 
can  only  be  secured  by  all  the  learned  societies  workmg  in 
concert. 

Elsewhere  hi  this  issue  we  reproduce  ui  full  an  address  by 
Prof.  Hexry  E.  Armstrong  on  '"  The  Development  and 
Control  of  Industry  by  Public  Influences."  With  much  of 
this  we  are  in  entire  agreement,  but  there  are  certain 
sections  to  which  we  must  take  exception.  We  agree  that 
learned  societies  must  claim  the  right  to  guide  Government. 
Likewise  do  we  agree  that  miless  the  desire  and  impulse 
come  from  within,  no  progress  will  be  made  ;  but  such 
desire  must  come  from  the  manufacturer. 

For  the  study  of  many  of  the  problems  connected  with 
coal,  Prof.  Armstrong  would  impose  a  tax  upon  the  m- 
dustry,  and  he  would  devote  the  proceeds  entirely  to  research 
work,  mider  competent  control.  In  a  similar  way  would  he 
t^x  the  iron  industry,  and,  in  fact,  every  mdustry  in  which 
the  mamtenance  of  a  research  department  is  necessary. 
One  part  of  the  tax  would  be  appHed  to  the  upkeep  of  proper 
works  laboratories,  another  part  to  the  development  of 
research  work  hi  places  of  higher  mstruction.  In  cases  in 
which  the  mdustry  was  alive  to  its  o\nti  interests  and  main- 
tained a  proper  scientific  establishment.  Prof.  Armstrong 
would  make  due  allowance,  and  the  contribution  exacted 
would  only  be  that  required  for  public  purposes  in  support 
of  technical  education. 

In  this  section  of  his  able  address  it  seems  to  us  that  Prof. 
Armstrong  ls  less  sure  of'  his  groimd  than  in  the  other 
sections,  and  we  much  doubt  the  value  of  the  suggestions. 
No  industry  in  the  country  Ls  worked  on  soiuider  commercial 
luies  than  that  of  coal  minmg.  Is  it  for  this  reason  that  he 
would  impose  a  tax  upon  the  mdustry  ?  The  study  of 
many  of  the  problems  connected  with  coal  is  neither  of 
i  iterest  nor  value  to  the  coal-owner.  The  industries  in 
-'leatest  need  of  protection  are  those  which,  in  normal 
times,  are  just  able  to  keep  going.  We  have  many  such 
industrie.-;.  The  immediate  result  of  imposing  a  tax  on 
these  industries  woukl  be  to  wipe  them  out. 

In  practice  every  member  of  a  commiuiity  derives  some 
l>enefit  from  industrial  development  and  consequent  pras- 
perity.  Every  member  of  the  community  must,  therefore, 
'ontribute  according  to  his  means  to  ensure  such  pros- 


perity. There  is  nothing  novel  m  the  suggestion.  Not 
without  complauit  we  already  pay  taxes  for  services  of 
which  we  never  avail  ourselves,  and  which  are  of  no  use  to 
manyof  us.  We  pay  because  we  are  a  law-abidmg  people. 
In  the  same  way  we  should  grumble  at  a  tax  imposed  for  the 
purpose  of  conductmg  mdustrial  research,  particularly  if 
we  derived  no  direct  benefit  from  the  results  of  such  re- 
search— but  we  should  pay. 

The  problem  is  one  of  many  difficulties  and  the  pruiciples 
hivolved  are  complex.  Our  position  as  a  commercial 
nation  has  been,  and  is,  unique.  We  owe  it  to  our  captams 
of  mdustiy  and  to  our  workers,  and  with  every  confidence 
we  look  to  them  for  a  solution.     Li  the  words  of  Carlyle  ; — 

It  is  to  you,  ye  Workers,  who  do  already  work,  and  are  as  grown  iueri, 
noble  and  honourable  in  a  sort,  that  the  whole  world  calls  for  new  work 
and  nobleness.  Subdue  mutiny,  discord,  wide-spread  despair,  by  man- 
fulness,  justice,  mercy  and  wisdom.  Chaos  is  dark,  deep  as  Hell ;  let 
light  be,  and  there  is  instead  a  green  flowery  World.  0,  it  is  great,  and 
there  is  no  other  greatness.  To  make  some  nook  of  God's  Creation  a 
little  fruitfuler,  better,  more  worthy  of  God  ;  to  make  some  human  hearts 
a  little  wiser,  manfuler,  happier, — more  blessed,  less  accursed  !  It  is 
work  for  a  God.  Sooty  Hell  of  mutiny  and  savagery  and  despair  can,  by 
man's  energy,  be  made  a  kind  of  Heaven ;  cleared  of  its  soot,  of  its 
mutiny,  of  its  need  to  mutiny  ;  the  everlasting  arch  of  Heaven's  azure 
overspamiing  it  too,  and  its  cimning  mechanisms  and  tall  chimney- 
steeples,  as  a  birth  of  Heaven  ;  God  and  all  men  looking  on  it  well  pleased. 

Unstained  by  wasteful  deformities,  by  wasted  tears  or  heart's-blood  of 
men,  or  any  defacement  of  the  Pit,  noble  fruitful  Labour,  growing  ever 
nobler,  will  come  forth, — the  grand  sole  miracle  of  man  ;  wherebv  Man 
has  risen  from  the  low  places  of  this  Earth,  very  hterally,  into  divine 
Heavens.  Ploughers,  Spinners,  Builders ;  Prophets,  Poets,  Kings ; 
Brindleys  and  Goethes,  Odins  and  Arkwrights  ;  all  martyrs,  and  noble 
men,  and  gods  are  of  one  grand  Host ;  immeasurable  ;  marching  ever 
forward  since  the  Begirmings  of  the  World.  The  enormous,  all-conquer- 
ing, flame-crowned  Host,  noble  every  soldier  in  it ;  sacred,  and  alone 
noble.  Let  him  who  is  not  of  it  hide  lumself ;  let  him  tremble  for 
himself. 


REVIEWS. 


[CoDies  of  the  undermentioned  v;orks  can  be  had  from  The  Electrician  Offices,  post 
free,  on  receipt  of  published  price,  adding  3d.  for  books  published  under  2s.  Add 
10  per  cent,  for  abroad  or  for  fortign  books.] 


Lichtmessungen  mit  Selen  (Selenium  Photometry).    By  Dr.  W. 

.Iakniciikx.     (Nikolassci^,  Berlin:     " Zi'itsclirift  fiir  Feinmechanik.") 
Pp.  viii-l-76..  22  figs.,  .5  plates.     3  Marks. 

The  various  methods  of  employing  selenium  for  photometric 
purposes  are  enumerated  and  described  in  sufhcient  detail. 
The  methods  are  classified  under  two  main  divisions,  in  the 
first  of  which  selenium  is  used  as  a  standard  by  itself  (methods 
of  Rolls,  Siemens,  Giltay,  Morize,  Monasch,  Wulf  and  Lucas, 
Toida,  Hocckcn,  Albrecht,  Nisco,  Minchin  and  Poliakoff), 
whert'as  the  methods  of  the  second  division  are  null  methods 
in  which  two  illuminations  are  compared  (Haub,  Presser, 
Ruhnicr.  Timar).  Of  the  former,  the  most  promising  is  that  of 
Nisco,  who  illuminates  the  selenium  for  half-minut«  intervals 
alternating  with  half-minute  darkness.  This  kind  of  exposure 
works  quantitatively  in  faint  illuminations,  the  amplitude 
being  simply  proportional  to  the  illumination,  whereas  the  final 
increase  of  conductivity  is  proportional  to  its  square  root. 
Thus  the  errors  due  to  the  previous  history  of  the  .selenium  are 
eliminated,  as  an  equilibrium  between  photo-ionisation  and 
recombination  of  ions  is  .soon  attained. 

But  for  ordinary  phiitometry  it  is  iK-cessary  to  eliminate  the 
la(^  in  the  light  action  altogi-thor,  and  this  is  best  done  by  one 
of  the  many  methods  devised  by  Presser.  In  the  best  of  these 
a  lens  with  one-half  shielded  off  is  rotated  about  its  optical 
a.xis  in  front  of  two  plaster  of  paris  surfaces,  each  illuminated 
by  oni-  of  the  sources  to  be  comj)ared.  The  selenium  is  thus 
exj)osed  to  the  two  sources  alternately,  and  in  such  a  manner 
tliat  the  transition  is  quite  gradual.     If  the  two  sources  givu 
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equal  illumination,  a  galvanometer  placed  in  circuit  with  the 
selenium  and  a  battery  shows  no  variation.  The  author 
himself  adopts  a  modification  of  this  method,  and  alternates  his 
exposures  at  intervals  ranging  from  2  to  12  seconds.  He  thus 
obtains  errors  of  the  order  of  i  per  cent.,  which  is  about  the 
limit  of  the  best  visual  methods.  But  this  assumes  that  the 
colour  of  the  two  sources  is  the  same  within  those  limits.  Since 
most  selenium  bridges  and  selenium  cells  have  a  pronounced 
maximum  of  sensitiveness  in  the  extreme  visible  red,  and  their 
sensitiveness  falls  to  about  one-tenth  in  the  greenish-blue,  it  is 
impossible  to  compare  coloured  sources  without  taking  the 
spectrum  to  pieces  and  integrating  the  luminosity  afterwards. 
This,  it  may  be  admitted,  is  also  the  only  device  which  is 
ultimately  effective,  even  in  visual  photometry.  Something 
also  could  be  done  by  devising  coloured  screens  to  compensate 
the  predilection  of  selenium  for  seeing  red.  It  is  doubtful 
whether  selenium  can  be  usefully  employed  in  practice  for 
comparing  coloured  sources.  It  would  be  better  worth  while  to 
develop  its  extreme  sensitiveness,  which  is  capable  of  appreciat- 
ing differences  of  illumination  as  small  as  -j-^  per  cent., 
whereas  the  eye  has  to  be  content  with  i  per  cent. 

E.  E.  FouRKiEE  d'Albe. 


TextBook    on    Wireless    Telegraphy.     By  Rupert    Sta>-ley- 

(London  :  Lonamans.  Green  &-  Co.).  Pp.  xi.-f-3i4.  7s.  6d.  net. 
This  book  does  not  lay  claim  to  meet  the  wants  of  advanced 
students,  but  rather  of  "  those  attending  classes  with  the 
intention  of  becoming  wireless  operators,"  and  of  those  "  many 
amateurs  who  are  quite  expert  in  the  ordinary  manipulation 
of  radio  apparatus,"  but  who  "  do  not  imderstand  the  funda- 
mental principles."  But  the  book  professes,  as  the  preface 
more  or  less  explicitly  states,  and  the  text  frequently  implies, 
to  be  a  scientific  work  educating  the  student  in  fundamental 
principles  rather  than  a  mere  rule-of-thumb  manual. 

Now,  the  reader  of  a  book  which  makes  these  claims,  and 
which  has  the  size  and  cost  of  the  present  volume,  is  entitled 
to  expect  a  more  or  less  scholarly  treatise  in  which  the  theory, 
however  elementary,  of  the  subject  is  set  forth  consecutively, 
consistently  and  logically.  Whether  the  author  is  or  is  not 
quite  in  touch  with  the  commercial  practice  of  the  art — and  of 
fe^w  professional  teachers  could  this  be  expected — is  relatively 
unimportant  ;  for  commercial  applications,  after  indicating  the 
directions  in  which  theoretical  discussions  should  go,  should 
provide  illustrations  to  the  lessons  rather  than  constitute  their 
main  theme. 

The  present  volume  suffers  from  lack  of  perspective  in 
practical  matters,  but  more  especially  does  it  fall  short  of  the 
standard  one  must  demand  of  a  text-book  of  elementary 
science.  This  is  the  more  regrettable  in  that  the  author 
intends  the  book  to  cover  an  initial  course  in  general  electricity 
as  well  as  wireless  in  particular,  because,  he  says,  there  is  at 
present  no  satisfactory  elementary  text-book  on  electricity 
and  magnetism  which  he  can  recommend  to  students  of  wireless. 
Of  tht!  first  70  pages,  which  contain  the  whole  of  the  intro- 
duction to  electricity  and  magnetism  in  general,  nothing  need 
be  .said,  except  that  it  appears  to  us  quite  hopeless  to  expect 
a  student  to  obtain  from  them  anytliing  like  an  adequate 
initiation. 

The  treatment  of  wireless  proper  begins  with  Chapter  VIII. 
(p.  75),  on  "  Oscillatory  Disciiarges."  The  remaining  12 
chapUirs  need  not  be  enumerated.  Jn  none  of  them  is  to  be 
found  any  originality  of  treatment  or  suggestive  novel  ])oint  o( 
view.  Never,  indeed,  have  we  read  a  less  inspiring  work  of  the 
kind.  The  binding,  paper,  printing,  diagrams  and  index  arc  all 
good  ;  and  the  questions  at  the  end  of  each  chapter  aie  a 
commendable  feature  ;  but  there  our  eulogy  is  done.  In  these 
circumstances  the  reviewer's  task  is  an  unpleasant  one.  The 
book  is  full  of  obscure  phjasing,  of  inaccuracies,  errors,  even 
contradictions,  and  it  is  hard  to  make  a  selection  for  profitable 
detailed  criticism. 

TliToughout  the  book  references  to  quenched  and  uu- 
quencluul  working  are  most  undesirably  intermixed  ;  and  tliis 
may  perhap.s  account  for  the  repeated  sii«;gcsti«n  that  a  coupling 
of  20  per  cent,  is  uhuuI  in  .spark  tinnsmittcrs.  a|.|)iir(ntlv 
whether  <|iU'n<lifd  or  iin<|ucncli<!d. 


The  value  of  the  Marconi  synchronous  discharger  is  not 
properly  estimated.  Quenching  by  enlargement  of  the  gap  is 
attributed  to  it  even  at  short  wave-lengths  such  as  600  metres  ; 
but  a  calcidation  of  the  diu-ation  of  a  wave-train — which  is,  in 
fact,  made  in  the  book — will  show  that  such  action  cannot  take 
place.  Control  of  the  phase-instant  of  sparking,  which  is  its 
chief  virtue,  at  any  rate  with  short  waves,  is  hardly  mentioned. 
On  the  other  hand,  the  redundant  overstatement,  under  seven 
heads,  of  the  virtues  of  the  quenched-spark  system  reminds 
one  of  advertisements  of  the  type  of  "  twice  the  value  at  half 
the  cost."  Nevertheless,  the  quenched  gap  does  not  receive 
fair  treatment.  Its  function  is  not  to  introduce  high  resistance 
into  the  sjsark  circuit,  but  to  go  out  at  the  fu'st  opportunity. 
The  author  tmconsciously  and  wrongly  condemns  it  when  he 
says  :  "  The  energy  given  to  the  aerial  circuit;  ....  may 
be  the  largest  damping  effect  in  the  primary  circuit,  except 
where  quenched  spark  gaps  are  used." 

We  may  help  the  student-reader  by  telling  him  that  there 
must  be  some  capacity  across  the  telephones  in  a  crystal 
receiver,  whether  it  is  added  externally  or  merely  contained  in 
the  windings  ;  that  the  high-frequency  pulses  do  not,  as  is 
stated  to  be  the  case  with  continuous  waves,  pass  through  the 
telephones  ;  that  the  function  of  the  telephone  condenser  is  )iot 
to  suppress  disturbances  due  to  harmonics  in  the  ether  waves  ; 
that  the  separation  of  some  JIarconi  sending  and  receiving 
stations  is  not  on  account  of  their  high  power,  but  to  permit 
duplex  working  ;  and  that  direct  or  conductive  coupling  is 
not  the  same  thing  as  "  plain  aerial,"  and  is  not  forbidden  by  the 
British  Post  Offic'e. 

The  treatment  of  Poulsen  and  Goldschmidt  apparatus  is 
particularly  imsatisfactory.  As  expounded,  Goldschmidt's 
tone  wheel  obvioush'  would  not  work ;  and  Pedersen's  high- 
speed transmitter  might  be  an  ordinary  'Wheatstone. 

On  page  148  a  wild  formula  is  derived  for  radiated  energy,  the 
effective  current  in  the  spark  circuit  being  taken  as  l/\/2 
times  the  maximum  current. 

Slight  misprints  occur  on  pages  34,  236,  259, 324  and  337,  and 
the  following  proper  names  are  misspelled  :  Round,  Wien, 
Norddeich,  Kiebitz,  Scheveningen.  The  wireless  Society  of 
London  is  referred  to  as  the  London  Radio-telegraphic  Society, 
and  the  Ad\Tsory  Committee  on  Wireless  Telegraphy  (19i;5) 
by  tlu-ee  different  and  inaccurate  titles.  L.  B.  T. 


SOME  DETAILS  OF  THE  DIRECTION  FINDER. 

BY   E.   BELLINI,    D.SC. 

In  The  Electrician,  Feb.  28,  1908,  was  published  the 
description  of  the  Bellini-Tosi  radiogoniometer.  This  instru- 
ment is  essentially  formed  of  two  equal  windings  at  right  angles, 
each  connected  to  a  Brown  or  Blondcl  directive  aerial  situated 
in  the  same  vertical  piano.  The  aerials,  as  well  as  the  windings, 
are  one  inside  the  other  as  two  meridians  of  the  earth.  A  third 
coil,  placed  in '  the  centre  of  these  windings  (exploring  or 
movable  coil)  can  be  turned  roimd  about  the  polar  a^s,  and  is 
connected  to  the  oscillation  generating  or  receiving  apparatus. 
The  receiving  radiogoniometer,  the  aerials  and  the  accessory 
a])pai'atus  allow  one  to  determine  th^;  direction  of  a  wireless 
transmitting  station,  hence  the  simpler  and  more  compre- 
hensive name  of  "  Direction  Finder." 

It  is  easy  to  demonstrate  that,  for  small  aerials,  if  the  reaction 
of  the  movable  coil  upon  the  fixed  coils  is  negligible,  the  direction 
of  the  tiansmitting  station  coincides  with  the  direction  of  the 
exploring  coil  giving  the  n\axinuim  intensity  of  leception.  .-Vs 
this  maximum  is  not  sharp  enough  to  allow  exact  bearings  to  be 
taken,  the  maximum  must  be  found  as  the  mean  of  the  two 
limit  directions  of  the  exploring  coil,  beyond  which  the  re- 
ception ceases. 

This  apparatus  was  largely  oxporiraeuted  both  on  land  or  nl. 
sea  with  satisfactory  results,  especially  wiicn  the  api>aratus 
was  installed  in  coast  stations.  The  most,  important  apjili- 
cation  of  it  is  to  ships,  to  enable  t  hem  to  lind  the  directions  of 
coast  stations  and  .so  to  make  their  way  in  foizgv  weather.     The 
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commercial  organisation  that  Capt.  Tosi  and  myself  had 
thought  to  give  to  the  direction  finder  consisted  in  installing 
some  special  sending  stations  (radiophares)  in  some  convenient 
points  of  the  sliore,  the  wave-length  radiated  by  them  being  of 
100  metres.  In  this  case  each  of  the  directive  aerials- had  to  be 
of  the  type  shown  in  Fig.  1.  Wooden  and  iron  frames  were 
required  to  hold  the  four  harps. 

At  the  beginning  of  the  year  1912  the  Marconi  Company  took 
over  the  enterprise  of  the  direction  finder.  The  ideas  upon  the 
commercial  organisation  of  it  changed,  and,  consequently,  the 
appai'atus  was  modified  in  some  details.  The  aim  of  this 
article  is  to  make  them  known. 

The  Marconi  Company  thought  that  the  use  of  the  100  metres 
wave-length  presented  difficulties  from  the  commercial  point 


be  acted  upon  at  the  same  time,  by  turning  only  one  handle. 
Good  results  were  obtained  using  condensers  of  the  plane 
sliding  plate  t^-pe. 

The  Coupling  of  the  Gircuits.— It  has  been  observed  for  a  long 
time  that  the  coupling  of  the  directive  aerials  with  the  detector 
circuit  had  a  certain  influence  upon  the  exactness  of  the  bear- 
ings given  by  the  direction  finder.  This  influence  was  small 
in  the  case  of  open-top  aerials,  but  with  closed-top  aerials  the 
influence  of  coupling  is  much  more  important.  In  this  last 
case,  the  error  in  the  bearings  can  be  large  if  the  coupling  is  too 
close. 

Experiments  were,  therefore,  made  to  find  the  condition 
giving  satisfactory  results.  For  this  purpose,  reception 
diagrams  were  taken  using  the  Round  potentiometer  method. 


C 


FiQ.  1.  Fig.  2.  Fig.  3. 


Fig.  5. 


of  view.  First,  it  was  necessary  to  instal  and  to  work  the 
"  radiophares,"  which  would  necessitate  an  expense  in  instal- 
lation and  in  handling  that  most  States  would  not  accept ; 
secondly,  it  was  necessary  to  instal  on  board  of  the  ships,  for 
their  reciprocal  direction  finding,  sending  stations  radiating 
the  same  wave  of  100  metres,  whence  there  would  be  supple- 
mentary charges  for  the  shipping  companies. 

The  Marconi  Company  estimated  that  it  was  more  convenieni 
to  give  to  the  syntonising  devices  of  the  direction  finder  such 
an  amplitude  that  the  commercial  waves  of  300  and  600  metres 
could  be  received.  So,  all  the  existing  shore  and  ship  stations 
became  immediately  available  for  the  use  of  the  direction  finder 
and  no  special  tiansmitting  stations,  either  on  the  coast  or  on 
the  ships,  except  in  exceptional  cases,  were  required.  In  these 
exceptional  cases  the  "radiophares  "  could  conveniently 
radiate  a  wave-length  of  450  metres. 

This  solution  had  from  another  point  of  view  a  considerable 
advantage  on  the  constitution  of  the  directive  aerials.  As  a 
matter  of  fact,  as  the  aerials  on  board  must  have  limited  dimen- 
sions, closed-top  aerials,  as  Capt.  Tosi  and  my.self  had  already 
used,*  were  mora  favourable  than  aerials  open  at  the  top,  and, 
moreover,  the  former  do  not  require  to  be  nuiltiplo,  but  they 
can  equally  well  be  formed  of  only  one  wire.  All  the  aerial 
in.stallation  on  board  was  therefore  reduced  to  four  wires  sus- 
pended to  a  special  porcelain  insulator  and  stretched  so  as  to 
form  the  edges  of  a  pyramid  with  a  square  ba.se.  The  aerial 
installation  became  therefore  of  a  piimitive  simplicity  and  did 
no  harm  to  the  esthetics  of  the  ship. 

The  tuning  appliances  were  accordingly  changed  with  the 
change  of  aerial.  Fig.  2  shows  the  arrangement  for  one  of  the 
directive  aerials.  At  the  middle  point  of  tlie  fixed  coil  BB  is 
inserted  the  variable  tuning  condenser  C. 

Tlic  chief  diiiiculty  of  this  condensei  syutonisation  was  found 
in  the  construction  of  tiie  two  conden.sers.  These  must  prac- 
tically have  the  same  capacity,  especially  in  the  case  of  low 
damped  waves.  If  the  condensers  are  not  equal,  the  phases  of 
the  cuirents  in  the  two  aerials  and  connected  fi.xed  coils  do  not 
coincide,  and  the  ratio  of  their  intensities  is  not  what  it  should 
be.  llent'c,  inside  the  fi.\ed  coils  an  elliptical  rotating  field  is 
obtained,  instead  of  an  alternating  field  of  constant  direction. 
The  rec(!pti()n  takes  place,  more  or  le».s,  for  every  position  of 
the  exploring  coil ;  the  determination  of  the  direction  of  tlio 
sending  station  is,  therefore,  uncertain,  and  the  errors  can 
consequently  be  large.     Moreover,  the  two  coudensera  must 

_  •The  Gleotbioiax,  loc.  cit. 


Diagrams  obtained  with  only  one  directive  aerial  connected 
are  shown  in  Figs.  3  to  5,  the  degree  of  coupling  rising  from  the 
first  to  the  last. 

These  diagrams  show  that,  when  the  coupling  is  not  closer 
than  a  certain  value,  the  diagram  of  the  intensity  of  the  current 
is  normal,  viz.,  it  is  formed  by  two  tangent  circles  (Fig.  3),  if  the 
coupling  is  too  close,  the  diagram  is  formed  by  two  tangent  flat 
curves  (Fig.  4),  and  if  the  coupling  is  excessively  close,  the 
diagram  is  formed  by  two  tangent  curves  of  the  form  of  a 
crescent  (Fig.  5). 

This  result  is  easy  to  explain,  as  it  is  known  that,  for  certain 
waves,  primary  and  secondary  decrements,  a  most  favourable 
degree  of  coupling  exists,  and  that  the  intensity  of  the  current 


in  the  secondary  cii'cuit  varies  according  to  linear  law  only  for 
loose  couplings.* 

The  expeiiments  with  both  directive  aerials  showed  changes 
in  the  forms  of  the  diagrams  of  the  same  kind,  though  less 
accentuated  ;  but,  what  is  far  more  important  for  the  e.xact- 
ness  of  the  bearings,  the  diagiauis  were  more  or  less  distorted, 
according  to  the  direction  of  the  .sending"station  (Figs.  6  and  7). 
This  distortion  is  bound  to  produce  cliangea  in  the  bearings 
according  to  the  sensitiveness  of  the  detector.    Table  I.  shows 


Table  I. 

Angular  width  of  the  zone  of  reception. 

79°  81°  105°  110'  111°  123°  12C"  135°  136°  165°  168°  16!)°  170° 

Boaringg. 

eS'SO'  eO'SO'  67''30'  71°  70°30'  71°30'  73°  74°30'  75°  78''30'  79°  79°30'  80° 

•  Kleming,  "  The  I'rinciplcs  of  Klectrio  Wave  Telegrapliy,"  Ut  edition, 
1>.  232. 


778 


THE  ELECTRICIAN,  AUGUST  27,  1915. 


that  this  is  so.  The  fiist  row  of  figures  shows  the  values  of  the 
angular  width  of  the  zone  of  reception,  which  grows  with  the 
sensitiveness  of  the  detector  ;  this  sensitiveness  was  changed 
bv  varving  the  adjustment  of  the  potentiometer  of  the  detector. 
The  second  row  shows  the  bearings  indicated  by  the  apparatus  ; 
these  vary  by  11°  30',  which  is  inadmissible. 

The  construction  of  the  direction  finder  was,  therefore, 
modified  in  its  dimensions  so  as  to  give  good  results  for  all  the 
waves  and  for  all  aerials  met  with  in  practice. 

The  Connecting  Wires. — In  the  ship  installations  of  the 
direction  finder  it  is  sometimes  difficult  to  find  loom  for  the 
aerials  and  the  radiogoniometer.  It  would,  therefore,  be  con- 
venient to  be  able  to  place  the  radiogoniometer  far  from  the 
aerials  if  necessary.  Experiments  were  made  to  ascertain  if 
this  was  possible. 

These  experiments  were  made  between  two  land  stations. 
The  transmitting  station,  of  the  Marconi  type,  could  radiate 
waves  ot  either  300  or  600  metres.  The  aerial  of  the  receiving 
station  was  formed  of  two  triangular  closed-top  aerials  of  the 
following  dimensions  : — 

Slope  sides   15  metres. 

Horizontal  sides IS  metres. 

The  aerials  were  connected  to  the  radiogoniometer  by  four  equal 
wires,  the  lengths  of  which  were  changed. 

The  first  set  of  experiments  was  made,  using  as  connecting 
leads  of  each  aerial  stranded  cables  of  the  type  used  for  light 
installations.  The  capacity  between  the  two  nvires  was  of 
0-00014  mfd.  per  metre.  The 
Round  potentiometer  method 
was  employed  also  in  this  case 
to  obtain  the  diagrams  of  the 
intensity  of  the  received  current. 
With  only  one  directive  aerial 
connected,  the  diagram  was  of 
the  type  of  Fig.  3,  when  short 
connecting  wires  were  employed  ; 
but  it  changed  to  the  forms 
shown  in  Figs.  4  and  5,  when 
these  wires  became  longer  and 
longer;  a  length  of  50  metres 
gave  already  a  diagram  of  the 
shape  shown  in  Fig.  5. 

It  is  possible  to  explain  this 
result  with  the  observation  that 
the  capacity  C  of  the  cable  con- 
ductors forms  an  electric  coupling 
between  the  aerial  and  the  fixed  coil  of  the  radiogoniometer,  as 
shown  in  Fig.  8.  In  the  case  of  a  larger  value  tor  C  the  coupl- 
inu  between  the  aerial  circuit  and  the  secondary  circuit  of  the 
riidio-goniometer  being  too  close,  bad  diagrams  are  obtained. 

The  intensity  of  the  reception  diminishes  when  the  length  of 
the  connecting  wires  increases.  The  diminution  was  less 
pronounced  foi  WXt  than  for  300  metres  wave  length. 

The  .second  set  of  experiments  was  made,  using  wires  far  apait 

one  from  another,  placed  so  as  to  form  the  edges  of  an  ideal 

square-based  prism,  two  opposite  wires  being  connected  to  the 

:mc  directive  aerial.     In  this  case,  when  the  side  of  the  square 

;(ceds  some  centimetres,  no  deformation  of  the  diagiam  is 

:|)erienced,  but  the  diminution  of  the  int«nsity  of  the  recep- 

•  -n  alwavs  takes  place.     The  most  favourable  value  of  the 

■  Ic   of  tiie   square   is  about  50  cm.     It  was,  therefore,  con- 

iided  that  the  radiogoniometer  must  be  placed  as  close  as 

i..is.sible  to  the  aeriaj  installation;  and,  in  any  case,  that  the 

•nnectiiig  wires  had  to  \w.  placed  at  the  edges  of  a  square-based 

I'isni  of  about  50  cm.  side. 

Thr  PonllioH  of  llie  Aerial  on  Ships. — It  had  been  remarked 
;tic.'  tlie  fust  instiiHations  that  the  bearings  given  by  tlu^ 
'1.  <iii,n  linder  installed  in  land  stations  were  gemMally  more 
•  lian  those  given  by  the  same  ajjparatus  placed  on  sliips. 
•  I  uuse  of  error  was  found  in  the  ordinary  aerial,  the  oscil- 
liiiiMhH  of  wliieh  acted  as  a  .secondary  .snuno  of  oscillations.  It 
i'«  Hufiiricnf ,  iiowever,  t<i  disconnect  tlii.s  aerial  froni  the  earth 

.lur,.,..    Il 1,-.   ,.v.,(„„,-   „l     tl..-    .l.r.-.tlnl,    C,,,,!,.,-    t,,    ^,11.1. V^^-    t.hi^ 


Fro.  8. 


cause  of  error.  But  other  causes  remained  which  were  difficult 
to  ascertain,  as  it  was  necessary  to  make  methodical  experi- 
ments upon  ships  manoeuvring  only  in  view  of  these  experi- 
ments. As  this  was  very  difiicult  to  obtAin,  a  long  time  elapsed 
before  positive  results  were  obtained. 

These  causes  of  error  were  evidently  due  to  the  presence  of 
the  metallic  masses  of  the  ship,  such  as  masts,  fumiels,  turrets, 
&c.  Without  entering  into  the  details  of  the  experiments, 
which  preserit  no  special  interest  in  themselves,  the  results 
obtained  were  the  following  : — 

1.  The  metallic  masses  of  the  ship  situated  behind  the 
directive  aerials  influiuce  the  bearings  so  as  to  shift  them 
towards  the  axis  of  the  ship.  These  masses  act  then  as  re- 
flecting mirrors  for  the  component  of  the  bearing  parallel  to 
the  axis  of  the  ship. 

2.  The  metallic  masses  situated  before  the  directive  aerials 
act  in  the  opposite  manner.  They  act,  therefore,  as  screens 
for  the  component  of  the  bearing  parallel  to  the  axis  of  the  ship. 

3.  When  the  metallic  masses  are  equal  and  symmetrically 
placed,  these  actions  are  equal. 

These  results  show  that  it  is  possible  to  eliminate  the  influence 
of  the  metallic  masses  of  the  ship  by  putting  the  aerials  at  equal 
distance  from  the  two  classes  of  masses,  when  these  are  equal, 
or,  more  generally,  in  the  centre  of  gravity  of  them,  when  they 
are  not  equal.  As  a  matter  of  fact,  all  the  ship  installations 
made  according  to  this  rule  have  given,  as  far  as  I  know,  good 
results. 

The  following  example  of  the  s.s.  ''  Eskimo,"  of  the  Wilson 
Line,  making  the  service  between  Hull  and  Christiania,  i;iven 
in  Table  II.,  shows  the  exactitudes  of  the  bearings  given  by  a 
well-placed  direction  finder.  The  estimation  of  the  centre  of 
gravity  of  the  metallic  masses  is  not  difficult ;  with  a  little 
practice  one  is  able  to  obtain  it  with  sufficient  exactitude. 

Table  II. 


Sending 

Bistance, 

Bearing  given  by 

Bearing  given 

Difference. 

station. 

sea  miles. 

tlie  D.F. 

by  the  chart. 

26 
26 
20 
20 
10 

33°  Starboard 
33°30'      „ 
35° 

3.5°30'      ., 
43=30'      ., 

35°  Starboard 
35° 

38°30'     „ 
38°30'     „ 
43° 

_->o 

— 1°30' 

3°30' 

—3° 

-1-30' 

10 

41° 

43° 

-2° 

10 

7 
7 
7 

42^' 
42°30'      „ 

48° 
46° 
48' 

43° 
43° 
50° 
50° 
50° 

—1° 

—30' 

-2° 

-4° 

-2° 

55 

177°30'    ., 

177°30'    ,. 

0 

Outiinbourg 

130 

41'-30'      „ 

39° 

4-2°30' 

130 

41° 

39° 

+2° 

130 

40=30'      „ 

39° 

+r30' 

130 

41 '30'      „ 

39° 

-1-2=30' 

Fickkcro 

44 

12°30'      „ 

12°30'      ,. 

0 

33 

20° 

23° 

-3° 

33 

21-30'      ., 

23° 

-1°30' 

1        33 

20 

23° 

-3° 

S.S.  Salmo  .. 

I        25 

orSO'  Port 

51°  Port 

-t-30' 

2.J 

."■iil'I'.n' 

51°       ., 

-30' 

ELECTRO-CHEMISTRY    AND    ELECTRIC    HEATING  AS 
APPLIED  TO  THE  METALLURGICAL  INDUSTRY.* 

liY  UK.   F.   FoliR.STEH. 

Probably  lialf  the  eiidro  output  of  coi)pcr  that  conio.s  into  the 
market  of  the  world  is  eU-otrolylically  refined  :  liuge  workshops  with 
multitudes  of  electrolytic  batlis  are  used  for  this  sole  purpose.  The 
anodes  consist  of  impure  copper,  eontainiiij;  about  i)8  or  99  per  cent.  ^ 
of  the  metal,  and  the  purest  copper  is  deposited  on  tlie  kathode. 
If  one  sup|X)ses  at  a  low  estimate  tliat  4(Kt.tKH)  tons  of  copper  are 
elect rolytically  refined  every  year,  eimtainim;  0-2  per  cent,  of  silver 
and  (ttK)2  [er  cent,  of  lioM  then  we  at  any  rate  effect  a  saving!  of 
800.1)00  kg.  of  silver  and  S.tioo  kir.  of  gold,  worth  more  than  four 
millions  sterling;  imtil  this  method  of  n-lining  copjier  was  put  in 
practice,   the   whole  of  this  silver  and  gold   was   lost.     A   further 

•  Abstract  of  an  article  in  the  "  Elcktrotcchnische  Zeiteohritt,"  Heft. 
3*1,  101 1,     Paper  read  l)efore  the  Elcktrotcchnische  Vorein. 
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advantage  is,  of  course,  that  we  obtain  copper  of  the  highest  electric 
conducti\'ity.     The  silver  and  gold  are,  moreover,  ver>-  conveniently 
separated  by  electrolysis.     The  anode  residues  are  melted  up  and 
treated  as  anodes  in  a  weak  solution  of  silver  nitrate.     The  silver 
deposits  itself  in  the  form  of  Joose  crystals  on  the  kathode,  while  the 
gold  rem«ins  on  the  anode,  and  copper  and  other  impurities  are  dis- 
solved in  the  electrolj-te.     Finally,  the  gold  is  also  refiiied  in  the  same 
wav  io  order  to  free  it  from  small  quantities  of  silver,  and  from  the 
pl»cinum  group  of  metals.     Other  metals  are  similarly  refined  by 
electrolytic  processes  on  a  commercial  scale.     Thus,  lead  is  separated 
/  from  bismuth,  and  iron  can  be  freed  from  svdphur,  silicon  and  carbon. 
The  preparation  of  metals  from  their  ores  is  another  branch,  but 
aqueous  processes  are  not  very  common.     The  ores  of  copper  and 
,  nickel  can  be  treated  till  a  solution  of  the  sulphate  is  obtained,  from 
St'  which  the  metals  can  be  separated,  iLsing  an  anode  of  lead  peroxide. 
I  Nickel  is  obtained  of  a  purity  of  99-5  per  cent.,  but  there  seems  to  be 
f  no  demand  for  a  metal  of  such  purity.  ■  Zinc  is  a  difficult  metal  to 
■     work  ;   electroh-tically.  it  is  possible  to  obtain  it  of  a  purity  of  99-9 
ijtr  cent.,  but  here  again  the  demand  for  such  a  product  is  not  great. 
:roh-tic  processes  are  best  known  in  connection  with  the  lighter 
lis,  but  fused  electrolytes  are  used.     As  anodes,  carbon  Is  almo.st 
I     ivs  used  ;    the  making  of  these  carbons  has  become  a  great  in- 
iliwtr}-,  and  there  is  a  demand  for  carbons  more  than  1  metre  in  dia- 
ii.nr.     The  preparation  of  aluminium  from  cryolite  Ls,  perhaps,  the 
best  kno^vn  process.     Since  1890,  the  price  of  this  metal  has  sunk 
from  2s.  6d.  to  9d.  per  lb.  ;   the  purity  used  to  be  between  96  and  98 
I  (  r  cent.,  now  it  is  between  99-5  and  99-7  per  cent.     In  1912,  61,000 
of  aluminium  were  produced  electrolyticaUy,  of  a  value  of 
•'0,000.     Factories  for  this  class  of  \\ork  are  contmually  being 
.  iidcd  ;    it  is  a  metal  which  finds  many  applications.     The  firm 
nt  Heraeus  has  a  very  successful  process  for  soldermg  sheets  of  alu- 
uiiiiium,  and  a  very  large  trade  is  done  m  this  class  of  work  for 
chemical   works   and  specially  for   breweries.     Magnesium  is  also 
obtained  from  the  fused  chloride,  and  the  difficulties  in  oormeetion 
with  the  obtaining  of  calcium  from  the  fu.sed  chloride  have  been 
overcome,  but  there  appears  to  be  no  technical  demand  for  the  latter 
I  metal.     Sodium  is  also  prepared  from  fused  caustic  soda — i.e.,  by 
''>•■  \ery  process  by  which  Davy  first  prepared  the  alkalis.     The 
lolytic  treatment  of  solutions  of  sodium  chloride  might  be  ex- 
rd  to  produce  sodium,  but  this  reacts  very  violently  on  wafor, 
aivl  thus  the  end-products  are  hydrogen  and  caustic  soda.     But 
Stroof  at  the  Griesheim  chemical  works,  builds  the  carbon  anodes  in 
boxes,  which  consist  of  jwrous  plates  of  Portlanil  cement  ;    these 
are  put  in  iron  pans,  which  form  the  kathodes.     This  process  is  now 
worked  on  an  extended  scale.     Besides  the  cement  diaphragm  other 
sorts  are  used,  such  as  horizontal  layers  of  barium  sulphate,  which 
are  used  successfully  in  the  Billiter  process.     A  slow  flow  of  the 
electrolyte  through  the  baths  from  the  anode  to  the  kathode  allows 
the  horizontal  arrangement  of  the  electrodes  in  the  electrolysis  of  the 
alkaline  chlorides  :   meicury  is  also  used  as  the  kathode  with  which 
th(  soflium  forms  an  amalgam.     It  is  probably  a  lo\i-  estimate  to  say 
that  .5.5,000  kw.  is  being  used  at  the  present  moment  for  the  electroly- 
tic [.reparation  of  chlorine  and  the  caustic  alkalis.     On  the  Conti- 
nent,  the  old  Leblanc   process  has  almost  disappeared.     Chlorine 
pla\s  an  important  part  as  a  bleaching  and  disinfecting  agent  ;   and 
hydrogen,  which  is  of  the  nature  of  a  by-product,  is  usefully  cm- 
ployed  in  airshijxs.     The  uses  of  the  alkalis  are  ivell  known,  all  these 
pro<lucts  are  now  furnished  mainly  by  electrolytic  processes. 

Electric  heating  has  played  an  important  part  in  the  preijaration 
of  phosphorus.     Formerly  it  was  i)reparcd  by  strongly  heating  a 
mixture  of   calcium   phosphate   and   carbon   in  retorts,   when   the 
phosphorus  distills  off.     The  yield  of  phosphorus  is  only  couiplcte 
in  the  pre;:ence  of  silica,  but  tliis  causes  the  clay  retort.s  to  fuse,  'f  they 
ire  heated  from  out.side,  as  the  reaction  takes  place  at  about  1,200°C'. 
liut  if  the  heating  is  effected  by  an  electric  arc,  the  difficulty  vanishes. 
Germany  used  to  buy  its  phosphoms   from    England   and   France, 
lUt  now  it  »up]j|ies  itself  by  this  prowss,  which  is  worked  at  thy 
jriesheim  factory,  and  there  is  also  a  coasirlerablc  export   trade, 
'inc  niijiht  also  be  prepared  from  a  mixture  of  zinc  oxiilc  and  carbon 
ly  it  similar  process,  but  there  are  still  certain  tlifliciillii  s  to  be  over- 
The  prcfiaration  of  some  of  the  finer  kinds  of  steel  is  now 
■  'I  on  in  the  electric  furnace  on  a  considerable  .scale  ;    the  fur- 
usually  em[loyetl  for  this  purpose  are  cither  the  Heroult  aic 
'<•  or  the  induction  ty])e  of  liochling-Kodenhau-ser.     The  first 
ion  furnace  made  in  Sweden,  by  Kjellin,  consiited  of  a  pan 
with  melted  iron,  which  formed  the  short-circuited  secondary 
■^.insfiirmer.     There  were  many  objections  to  this  simple  plan. 
l''ichling-KodenhaUHer  funiaee  is  a  sort  of  combination  of  two 
■  llin's,  and  has  nc  electrorles.     Thus,  the  risk  of  impurities  in 
•el  owing  to  the  presence  of  carUm  electrodes  disappears,  but 
'■  Hiroult  .system  it  ha.s  Ix-cn  found  in  practice  that  there  is 
risk  on  this  score.     On  these  plana  there  ia  little  trouble  from 


gas  and  slag,  and  the  same  applies  to  sulphur  and  phosphorus ;    a 
product  of  definite  composition  is  possible  on  a  commercial  scale. 
Furnaces  holding  as  much  as  25  tons  are  now  at  work,  tiu-ning  out  a 
prodtict  of  excellent  quality.     Very  important,  too,  are  alloys,  such 
as  ferro-sUicon,  ferro-ohromium,  ferro-tungsten  and  ferro-vanadium, 
which  require  a  higher  temperature  than  can  be  produced  in  a  blast 
furnace  ;   all  these  are  much  used  in  the  preparation  of  certain  kinds 
of  steel.     Tantalum  and  tungsten  are  also  worked  into  something 
of  the  nature  of  small  ii>gots  by  electric  heating,  preparatory  to  the 
drawing  process.     Iron  alloys  are  jjrepared  in  a  furnace,  which  may 
be  roughly  described  as  having  two  carbon  electrodes,  of  which  the 
upper  is  movable,  and  is  raised  as  the  ftised  metal  collects.     An  arc 
passes  at  a  voltage  between  50  and  80,  the  current  amotmting  to 
thousands  of  amperes.     The  temperature  is  so  high  that  the  chemical 
reactions  take  place,  and  the  products  are  fused  ;    in  this  way  the 
alloys  are  produced.     Carbortmdum  is  produced  in  what  may  be 
called  a  resistance  fiunace  ;    it  consists  primarily  in  a  reduction  of 
silica  by  carbon,  and,  secondarUj-,  in  a  combination  of  the  free  silicon 
with  carbon.     Quartz  vessels  are  also  prepared  in  a  somewhat  similar 
way.     On  the  other  hand,  carbormidum  decomposes  at  high  tem- 
peratiu:es  mto  graphite  and  silicon  vapoiu: ;    in  this  way,  ordinary 
carbon,  mixed  with  quartz,  clay,  or  other  refractory  oxides,  is  formed 
into  rods  or  plates,  and  then  treated  in  a  resistance  furnace.     The 
residt  is  that  a  plate  or  rod  of  gi'aphite  remains,  which  has  excellent 
properties  for  use  as  an  anode.     Work  of  this  kind  is  carried  out  on  a 
large  scale  at  Xiagara  ;   long  furnaces  receive  1,500  kw.  for  24  or  3(5 
hours,  and  ttun  out  6^  or  7  tons  of  crystalline  carborimdum  or 
graphite.     As  the  work  proceeds,  the  presstu-e  has  to  be  lowered 
from  220  to  75  volts  by  means  of  regulating  the  transformers.     But 
the  most  important  product  of  the  arc  fiuTiace  is  calcium  carbide. 
A  start  was  made  with  small  single-phase  furnaces,  taking  a  few 
hundred   kilowatts  ;    now,  there   are  single-phase  furnaces  taking 
between  1,000  kw.  and  1,200  kw.,  and  there  are  other  types  with  two 
or  three  arcs.     Of  these  latter,  the  Helfenstein  type  is  worked  by 
three-phase  current.     There  is  a  common  hearth,  and  above  it  in 
tirree  separate  partitions  are  three  arcs,  each  carrying  3,(X)0  kw., 
making  9,000  kw.  in  all.     These  large  furnaces  are  much  more  econo- 
mical than  the  smaller  ones.     In  these  large  units,  each  group  of 
electrodes  carries  30,000  to  40,000  amperes  at  voltages  between  7.5 
and  90.     Bigger  sizes  than  this  are  also  at  work,  and  since  1907  an 
immense  amoimt  of  work  has  been  done  at  Hafshmd,  in  Xorwav. 
Carbon  monoxide  is  produced  in  the  reaction  by  which    calcium 
carbide  is  formed,  and  the  usual  plan  has  been  to  allow  this  to  pass 
into  the  atmosphere,  carrj-ing  with  it  clouds  of  dust.     The  carbon  in 
this  way  is  not  completely  oxidised,  and  there  is  a  large  loss,  corre- 
sponding to  the  heat  which  would  be  developed  by  the  combustion 
of  the  gas.     Lately,  Helfenstem  has  done  much  work  in  the  way  of 
improving  methods  of  working  with  a  closed   combustion  space. 
Furnaces  taking  9,000  kw.  are  now  at  work  on  this  jjlankmaking 
calciinn  carbide  and  al.so  ferro-silicon  ;    a  trial  has  also  been  ma'.le 
with  the  ordinary  blast  furnace,  producing  pig  iron.     The  work  of 
Frank  and  Caro  is  developing  methods  by  wdiich  calcium  carbide 
is  able  to  fix  about  20  per  cent,  of  nitrogen,  and  has  led  to'  a  great 
extension  of  the  carbide  industry.     At  first  the  process  was  not 
foimd  to  be  easy,  but  Polzenius  recommended  the  addition  of  cal- 
cium chloride  to  the  carbide,  and  Carlson  suggested  calcium  fluoride  ; 
on  these  plans  about  120,000  tons  of  cyanainide  are  made  aimually. 
Calciiun  cyanamide  can  be  used  directly  as  a  manme,  or  in  the  nearly 
related  form  of  ammonium  sulphate.     And  it  is  interestuig  to  note 
that  urea,  which  Woblcr  was  the  first  to  make  sj-nthetically,  and 
which  thus  opened  the  way  to  the  synthetic  preparation  of  organic 
compoimds,  is  now  made  quite  easily  out  of  calcium  cyanamide. 
Serpek  has  worked  out  a  process  by  which  a  mixture  of  alumina  and 
carbon  is  heated  in  an  atmosphere  of  nitrogen  at  a  temi)erature 
between  lfiO(fC.  and  1,800°C.     A  reaction  takes  ])lace.  the  nitrogen 
combines  with  the  aluminimn,  and  the  product  is  easily  converted 
into  ammonia.     But  there  are  still  certain  technical  difficulties  to 
overcome   before   the  j>roccss  can   be   worked   commercially.     The 
direct  fixation  of  the  nitrogen  of  the  atmosphere  by  the  arc,  and  the 
conversion  of  free  nitrogen  and  oxygen  into  a  nitrous  oxide  is  a  very 
seductive   problem.     Jiirkeland,   in   Norway,   passes  an   alternate- 
current  arc  Ix.-twcen   two  neighbouring  horizontal  electrodes,  and 
deflects  it  by  means  of  a  magnet  in  the  direction  of  a  vertical  sheet 
of  flame,  which  is  about  2  metres  in  iliameler.     This  is  sm-rounded 
bj'  flat  circular  furnaces,  each  of  which  takes  about  3,000  kw.  at 
3.500  volt.s.      Thus  an  atmospheric  proiluct  is  obtained   containing 
about    I   per  cent,  of  idtrous  oxides.     Schimherr,  at  the  Badischo 
Aiiilin  Fiibrik,  has  worked  out  a  proces.s,  in  which  there  are  two  elee- 
troiies,  ranged  at  a  considerable  distance  apart,  one  above  the  other, 
Ix'twcen  which  electric  flames,  8  metres  high,  bum  in  vertical  iron 
pipes.     The  arc  is  stretched  out  to  this  length  ;    air  is  delivered 
horizontally  and  tangcnlially  at  the  bottom  of  the  vertical  tubes. 
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It  travels  up  the  tubes  in  a  sort  of  spiral  fashion,  while  the  axis  of  the 
tube  contains  an  almost  steadj'  colunm  of  air  and  carries  the  current. 
Each  of  these  furnaces  takes  1,000  kw.  at  4,000  volts  ;  the  out- 
flowing air  carries  with  it  about  1-5  per  cent,  of  nitrous  oxides.  By 
treatment  in  aqueous  solutions  it  is  possible  to  get  a  40  per  cent. 
nitric  acid,  and  a  basic  calcium  nitrate  can  be  obtained,  which  is 
useful  as  manure. 


DIFFEEENTIAL  METHOD  FOR  THE  DETERMINATION 
OF  LOSSES  IN  COILS.* 

BY   AUGUST    HUXD. 

Some  time  ago  the  writer  publishedt  a  Paper  in  which  a  different ial 
method  for  measuring  t  he  dielectric  losses  in  condensers  was  descriljed. 
A  differential  arrangement  of  the  same  kind  is  also  a])plicable  to  the 
measurement  of  losses  in  coils,  not  only  at  low  frequencies!,  but 
also  at  very  high  frequencies.  The  object  of  this  article  is  to  point 
out  the  application  of  this  method  to  such  measmements. 

The  self-induction  and  effective  resistance  at  high  frequency  are 
u-sually  determined  by  the  ordinary  Wheatstone-bridge  method,  or 
the  power  loss  is  determined  directly  by  tmiuig  the  circuit  for  reson- 
ance and  measuring  the  current  and  voltage  by  means  of  a  hot--n'ire 
ammeter  and  voltmeter  resjiectively.  At  frequencies  as  low  as 
500  cycles  per  second  such  methods  are  to  be  recommended  for  com- 
mercial use.  but  at  higher  frequencies,  particularly  when  the  voltage 
is  over  100,  the  reading  of  the  hot-wu-e  voltmeter  may  be  very 
inaccurate.  For  instance,  at  frequencies  of  from  50,000  to  100.000 
cycles  per  second  it  sometimes  happens  that  the  readings  aie  m- 
accurate  to  such  an  extent  that  the  power-factor  calciUated  from 
these  readings  is  greater  than  imity.  For  very  high-frequency 
measurements,  when  the  voltage  is  over  100,  it  is  usually  more 
advisable  to  calculate  the  voltage  from  the  impedance  and  current 
than  to  use  a  hot-wire  voltmeter.     The  differential  method  here 
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Fio  1. — Tkst  Circuit  Akr.inoement. 

described  overcomes  these  diflicidties  and  gives  a  simple  as  well  as  an 
accurate  means  of  measuring  both  the  effective  resistance  and  tlio 
effective  inductance. 

Priiiriiile  of  the  Differeiilial  Method. — The  principle  of  the  mctliod 
may  be  reatlily  understood  from  the  diagram  shoNvn  in  Fig.  1.  The 
differential  transformer  consists  of  two  equal  primary  coils,  Pj  and  Po. 
wound  in  op|)osite  directions  and  symmetrically  placed  with  reference 
to  the  .secondary  coil  S.  When  the  currents  in  the  two  coils  are  equal 
in  effective  value  and  are  in  phase,  their  inductive  effects  on  the 
Heconclary  coil  will  exactly  neutralise  eacli  other,  and  no  voltage  will 
be  induced  in  the  secondary.  Any  kind  of  altcrnating-currenf 
detector  connected  across  the  terminals  of  the  secondary  will  then 
give  a  no-ourrenl  indication  when  the  currents  in  P,  and  Pj  are  equal 
and  in  phase, 

With  the  connections  aH  shown  and  the  currents  in  P,  and  P^  equal 
and  in  ;)hase,  the  tot.ll  resistance  of  P,.  the  lest  sample,  and  the 
resi.slancc  if,  must  !«■  equal  to  the  total  resistance  of  Pj,  the  reference 
coil,  and  the  resistance  w.^,  and  the  self-inductions  of  these  two 
branches  must  also  be  e()ual.  The  resistanccH  m'i  and  ir^  are  formed 
by  a  short  length  of  non-magnetic  high-resistance  wire,  and  the 
contact  H  is  a  sliding  one.  JJy  adjusting  the  self-induction  of  the 
reference  coil  and  removing  the  contact  TJ.  the  condition  of  mo 
current  in  the  secondary  coil  may  be  established.  For  this  adjust- 
ment 

or  R=R'-H/V-  //■, (1) 

•  From  the  "  Electrical  World." 
t  A.  Hund.  Tub  Ei.kctiiician,  p.  4'i8.  Jon.  8.  1915. 
t  H.  Ilniinrnlh,  "  UnlcrHUchunji  elektr.  Sygtc-mu,"  &c.,  page  (11,  U<Tlin, 
1007  ;   Nii-lmhr.  "  DiM.,"  KnrUruhe,  1907. 


Similarly  for  the  inductances, 

L-l-ALi=L'  +  AL, 


L=L'    1 


<• 


AL,-AL,N 
I?        ^ 


....     (2) 

The  self-induction  of  the  short  high-resistance  wire  will  usuallv  be 
small  compared  with  that  of  the  test  sample,  and  therefore  to  afirst 
approximation  aLo—aL.!  niay  be  neglected,  in  comparison  with  L', 
in  which  case  L=L'. 

It  is  to  be  noted  that  the  difference  of  the  resistances  is  not  affectel 
by  inductive  effects  of  the  resistances  u\  and  u\.  This  is  a  decided 
advantage  of  the  differential  method,  m  comparison  with  the  usual 
bridge  arrangements,  where  inductive  effects  of  the  resistances  intro- 
duce considerable  errors. 

The  skin  effect  in  an  ordinary  variable  inductance  coil  is  appreci- 
able at  high  frequencies,  and  consequently  the  resistance  R'  will 
depend  on  the  frequency,  imless  a  specially  designed  variable  induct- 
ance is  used.  This  diflicidty  may  be  avoided  by  using  the  arrange- 
ment of  Fig.  2.  The  currents  in  the  two  branches  of  the  parallel 
circuit  can  then  be  brought  mto  phase  by  adjusting  this  capacity  to 
such  a  value  C  that 

«2LC=1, (•■!) 

where  &>  is  27r  times  the  impressed  frequency.  To  make  the  currents 
equal  in  effective  value,  the  relation  between  R  and  R'  will  then  be 
the  same  as  before,  viz., 

R  =  R'-(-iC2— «-i (4) 

Equation  (3)  gives  the  value  of  L  in  terms  of  C  when  the  frequency 
is  known,  but  when  the  frequency  cannot  be  measured  accurately  L 
may  be  determined  by  using  the  connections  sho^vn  in  Pig.  2.  The 
non-inductive  resistance  in  series  with  condenser  is  made  equal  to  the 
resistance  R  of  the  test  sample,  previously  determiited  by  the  method 
just  described,  and  the  capacity  C  is  kept  at  the  same  value  as  before 


0^0- 
Amme^r  ^""^^ 

Fig.  2. — Modified  Circuit  Arranoemext. 

so  that  equation  (3)  still  holds.  Under  these  conditions  the  parall 
circuit  from  J  to  K  is  in  resonimce  with  the  impressed  frequency,  ai 
tlierefore  this  circuit  as  a  whole  is  non-inductive,  havuig  an  equivale 
resistance  Rj  such  that 

1_         R  R         _         2R 

Ri"~  K.-i-luLjo  '*'  ~~       i        R,  +  (wL)*" 


R'-f 


(a.U) 


Hence 


x.-l-'-f}'^ 


={-^t¥  ■■■•;■; 

For  no  current  in  the  secor.dtiy  the  resistance  in  scries  with 
jirimary  P«  nuisl  then  be  made  equal  to  this  value,  and  the  valut 
!>  is  tlien,  from  equation  (5). 

h-KC(2R,-K) 

.\fter  having  determined  L  from  equation  (Ij)  the  frequency  /  nl 
tlicn  be  calculated  from  equation  (;)).  viz., 

/^l/2:rv(LC) 

No-Current  Detector.— Vov  frc(|uencies  between  .'iOO  and  2.000 C|^ 
jiei-  second  a  telel)hone  receiver  is  the  simplest  and  nu>st  depcB 
indicator.     When  the  test  sami)le  has  an  iron  core,  the  wave  fo 
the  cm-rents  in  the  two  priniaries  will  not  be  the  same,  and 
<|uently  ab.solulc  silence  in  llie  telephone  cannot  be  obtained, 
such  conditions  it   is  advantageotw  to  insert  a  condensi  i    " 
with  the  receiver  and  the  secondary  and  tune  this  oireuil  t      ' 
ance  with  the  fumluiiicnlal  frc(|ueuiy.     Wlicn  a  vibration  K"'-' 
meter  is  available  it    iiinv   lie  used  as  ,i  current  detector  and  »■' 
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condenser  may  be  dispensed  ■n'ith.  When  large  currents  can  be  used 
in  the  test  sample  and  parallel  circuit  an  ordinary  thermocouple 
connected  to  a  galvanometer  may  be  used,  although  a  thermo-cross- 
bridge*  will  be  found  preferable. 

It  is  of  interest  to  note  that  maximum  sensitiveness  is  obtained 
when  the  secondary  of  the  differential  transformer  is  so  designed  that 
its  total  reactance  wLj  (measured  with  the  jirimary  coils  open)  is 
equal  to  the  impedance  v' {(R +  »'2)^  +  i>'-L'-j- .  where  R  is  the 
resistance  of  the  no-current  indicator,  L  the  inductance  of  the  no- 
current  indicator,  and  r,  the  resistance  of  the  secondary  coil.  This 
may  be  proved  as  follows  :  The  two  primary  coils  may  be  treated  as  a 
single  coil  carrying  the  differential  current  i  =  jj — t,',  where  i^  and  »i' 
are  the  currents  in  the  two  primary  coils.     This  current  will  induce 

in  the  secondary  coil  an  E.M.F.  equal  to  • ,  where  M  io  the  co- 
rf* 
efficient  of  mutual  induction  between  one  primary  coil  and  the 
Bccondary  coil.  The  effective  value  of  the  induced  secondary  E.M.F. 
is  then  E2=<tfMI,  where  I  is  the  effective  value  of  the  differential 
current  I,  and  w  ia  2jr  times  the  frbquency.  The  secondary  current  is 
then 

_  "-MI 


If  there  is  no  magnetic  leakage,  the  mutual  induction,  M,  is  directly 
proportional  to  the  secondary  turns,  and  the  self-induction  of  the 
secondary  coil,  L,.  is  proportional  to  the  square  of  the  secondary 
turns.  Hence  M=A:  VL,,  where  i  is  a  constant.  Hence  the 
expression  for  Ij  may  be  written 

i-u,  v-(LJ) 


1-2  ohms.     The  other  two  differential  transformers  were  of  similar 
design,  but  with  ratios  of  1:4  and  1:8  respectively. 

For  measiu'ements  at  high  frequencies,  such  as  are  used  in  wireless 
work,  an  air  transformer  was  used.  In  order  to  keep  down  the 
losses  of  the  transformer  only  six  turns,  woimd  on  a  wooden  core, 
were  used  for  each  primary  coil,  the  diameter  cf  the  wire  being 
approximately  0-15  mm.  For  the  secondary  coil  nme  turns  were 
chosen,  although  it  is  usually  advisable  to  use  the  number  required 
for  maximum  sensitiveness,  according  to  formula  (9). 

Applications. — The  differential  method  above  described  has  been 
used  by  the  writer  to  measure  the  variation  with  frequency  of  the 
resistance  and  inductance  of  a  choke  coil,  for  frequencies  ranging 
from  588  cycles  to  1,845  cycles  per  second  and  for  cm-rents  rangmg 
from  0-205  amperes  to  0-737  amperes.  For  this  purpose  the  ii'on- 
core  differential  transformer  was  used. 

The  differential  method  was  also  used  to  compare  the  high- 
frequency  resistance  of  a  woven  copper  strand,  a  copper  strap  buUt 
up  of  thin  ribbons  and  a  solid  copper  strap.  These  tests  were  made 
for  wave-lengths  ranging  from  320  m,  to  1,825  m.,  and  at  a  current 
of  0-5  amperes. 


I.,=  - 


(8) 


The  value  of  L,  which  will  make  this  a  maximum  is  found  by  equating 
to  zero  the  derivative  of  I,  with  respect  to  L,,  for  k,  w  and  I  constant. 
This  gives 

rflj_  ;i-tuI[2w=L2(L  -f  L2)—  (R  -f  r^y—  w=^(L  +  L5)- 
■rfLj                      (R  +  r,)"-!- 
or  uL,=  V{(R-t-ro)--f<o''L=} (9) 

When    ihc    no-current    indicator 
wL„=R  +  r, 


=  0, 


non-inductive    this    becomes 
When  a  condenser  of  capacity  C  is  inserted  in  scries 
with  the  d"tcclor  the  expression  for  the  secondary  current  is 

Z'o.V(LJ) 


y[(R 


+  r,)=+  -aCL  +  l,^) 


o>C)    J 


(10) 


When  the  capacity  of  the  condenser  is  adjusted  for  resonance  with 
(L  +  L,)   the   second  term  imder  the  radical  in  the 
denominator  becomes  zero,  and  the  maximum  value 
of  I,  is  then  obtained  when  L,  is  made  as  large  as 
possible. 

Construction  of  the  Differential  Transjormer. — 
Three  differential  ■  transformers  for  measurements 
with  frequencies  of  from  .'50  cycles  to  2,500  cycles 


THE  MAGNETIC  BEHAVIOUR  OF  IRON  UNDER  ALTER- 
NATING  MAGNETISATION  OF  SINUSOIDAL  WAVE- 
FORM.* 

BY    N.    W.    MCLACHLAN,    B.SC. 

W^hcn  iron  is  :;ubjeeted  to  alternating  magnetisation  which  pro- 
duces a  sine  wave  of  E.M.F.  in  the  electric  circuit  the  value  of  the 
flux  density,  for  a  given  value  of  the  true  magnetising  current,  is 
the  same  as  that  obtained  ballistically  (with  an  equal  magnetismg 
cm-rent  which  produces  a  static  field),  provided  that  the  electro- 
magnetic action  of  eddy  currents  is  negligible.  For  frequencies  of 
50  periods  per  second  or  less  this  holds  good  when  the  iron  consist.s 
of  thin  sheets,  such  as  are  used  in  modem  transformer  construction — 
e.g..  "  Stalloy." 

The  present  Paper  gives  the  results  of  an  investigation  when  the 
magnetisation  of  the  iron  was  effected  by  an  alternating  current  of 
sinusoidal  wave-form.  The  brand  of  iron  under  test  was  "  Lohys  " 
(mild  steel),  supplied  by  Messrs.  Joseph  Sankey  &  Sons. 

Two  cases  were  investigated  :— 

1.  A  core  composed  of  strips  bent  to  a  circular  shape  round  a 
former,  being  held  in  place  by  an  endless  spiral  spring.     The  strips 


\ 


Fig.  3. — Teansformer  Cose. 

per  oecond  have  been  constructed  by  the  writer.  In  one  the 
iron  core  wa.s  built  up  with  fine  soft  iron  wire  in  the  form  of  a 
toroid.  The  (liniensionB  are  shown  in  p"ig.  3.  Before  winding  the 
ooHh  the  iron  core  was  thoroughly  insuliitcd.  Three  layers  of  enamelled 
copper  wire  (015  mm.  diameter)  were  then  wound  on  it,  each  layer 
being  insulated  from  the  next  by  paraffined  paper.  Each  layjr  had 
1,293  tuniM.  The  total  length  of  the  wire  in  this  .sccon<hiry  coil  was 
147  mcteni.  giving  an  ohmic  resistance  of  a])proxiniatcly '.',()  ohmii.  The 
lut  layer  was  insulated  with  tajic,  and  upon  it  were  wound  151  lums 
of  enamellMl  wire  strand  (four  wires  j)cr  strand,  each  0-35  mm. 
diameter),  this  strand  forming  the  two  primary  coils.  Tho  total 
length  of  the  strand  wa«  7-77.5  m.  each  wire  having  a  resistance  of 

•  A.  Hund,  Thk  ELECTRic-iAy,  n.  4.58,  .Tan.  8,  lOl.'i :  "  Dins.,"  Knrls- 
nihc;  -  General  Klectrio  Review.  ()ctol;cr.  1915:  "  Electrical  World," 
•Jan.  :i(l,  Ht].'-,;    •■  .Arl-iirn  nru.lrniilfltr    li-iinn  Knrl-nilK-."  Vol.Ill. 


Fifi.   1. — Abrasoement  op  Circuit  fob  obtaininq  Cscilloorams 
FROM  TUB  Primary  of  a  Test  Ring. 


A= Hot-wire  ammeter. 

N.  I .  R.  —  Non  -inductive  resistance. 

V.  I.  "Variable  Inductance. 

Sc  =  Secondary  of  test  ring. 

Sw^Ctiance-overswitcli. 


SH  =  Manganinstiunt. 

Pk  — Primary  of  test  ring. 

O.S.  =  High-frequency  oscillograph. 

Rn  —  Non-inductive  resistance  boxes. 

T.Ai  and  T.Aj^Thormo-ammoters. 


were  first  cut  to  length  a])i)roximaleIy  and  then  Hhcllaccd.  When 
the  Hlu'llac  wasdrj'  ea<-li  Hlri])  was  cut  so  that  the  ends  butted  together 
an  nearly  as  possible,  the  joints  beh'g  situated  at  approximalely  e(iual 
angular  intervals  round  the  core.  Thus,  from  tho  magnetic  stand- 
point, tho  joints  were  equivalent  to  lap  joints.  The  bending  of  tho 
strips  pr<«Iuced  a  large  permanent  set,  causing  a  stress  in  the  fibres 
near  the  skin  of  the  strip,  considerably  in  excess  of  the  stress  at  the 

•  Abstract  of  Paper  published  in  the  "Journal"  of  the  Institution  of 
Kl'-'-lrifni  Kn^rinncrH. 
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'■  yield  point."  Tests  were  made  on  a  core  of  this  form  to  ascertain 
what  effect  the  bending  of  the  iron  had  on  its  magnetic  qualities. 

2.  A  core  composed  of  complete  discs  of  almost  the  same  thickness 
nsthe  strips  used  in  the  case  1.  stauijied  lo  size  by  the  manufacturers. 
The  rough  edge.s  resultijig  from  the  stamping  out  were  removed,  and 
insulation  between  the  discs  was  provided  by  means  of  a  coat  of 
shellac. 

FiUl  details  of  the  rings  are  given  in  the  original  Paper.  In  ring  1 
the  numljer  of  strips  was  23.  cross-section  of  core  0-76  sq.  cm.,  mean 
diameter  10-1  cm.  In  ring  2  the  number  of  discs  was  28.  cross- 
section  0-902  sq.  cm.,  mean  diameter  9-21  cnr.  The  B-H  curve  for 
static  fields  was  tlien  determined  ballistically  by  the  method  of 
reversal. 

A  sine  wave  of  current  was  obtained  by  using  the  circuit  shown  in 
Fig.  1.  The  alternator  was  designed  to  give  a  sine  wave  of  E.M.F. 
within  5  per  cent,  up  to  a  load  of  10  ampere.";,*  inductive  or  non- 
inductive.  This  being  so,  it  was  possible  to  obtain  a  sine  wave  of 
current  by  putting  a  large  variable  inductance  in  series  with  the 
primarj'  of  one  of  the  test  rings,  each  of  which  was  designed  to  have  a 
comparatively  small  inductance  even  at  liigh  flux  densities. 

In  measuring  the  magnetising  currentf  the  energy  component  due 
to  hysteresis  and  eddy  currents  was  included,  l^ecause  the  author 
had  not  an  in.strumcnt  wliich  would  indicate  such  low  powers  as 
those  absorbed  by  the  test  rings.  For  the  range  of  values  of  B  used 
in  the  ex])eriments  the  cnergj'  lo.ss  does  not  caiuse  any  serious 
alteration. 

SIethod  of  Obt.usixg  the  M.vxijirM  Flux  Densitt  (B^„  ). 

The  R.M.S.  voltage  on  the  terminals  of  the  secondary  of  a  test 
ring  is  given  by  the  exjwession 

VBii.s.=4/mBm„,n/nxlO-i' (1) 

where 

.  .    ,,     ,        J    i        r   ,         ,  /     R.i^r.S.  value\ 

/„is  the  form  factor  of  the  voltage  wave  ( = ) . 

\      Mean  value  / " 
a=cross-sectional  area  of  iron  core. 
/= frequency  in  periotls  per  second,  and 
^  n=number  of  turns  on  secondarj  of  test  ring. 

Since  a  and  n  are  fixed,  it  is  essential  to  know  the  values 
"f  V,^8  and  /„in  order  to  determine  B„„.  for  a  given  supply 
frequency. 

To  ascertain  the  R.M.S.  value  of  the  voltage,  a  thermc-ammeter 
and  a  non-inductive  resistance  box  were  connected  in  series  witli 
the  secondary  of  a  test  ring,  as  shown  by  the  dotted  connections  in 
Fig.  I.  The  form  factor  was  fomid  by  using  a  BuddcU  high-fre- 
quency oscillograph  having  a  free  period  of  I/IO.OOO  second.  I'loin 
the  records  .so  obtained  jjrints  were  taken  a'ftcr  development,  the 
voltage  wave  U'lng  carefully  pricked  olf  on  accurate  squared  paptM- 
and  enlarged  several  times  full  size.  B,„„j.  was  then  calculated  by 
substituting  for  the  various  quantities  in  equation  (2). 

The  oscillograms  of  voltage  wave-form  for  the  smallest  value  of 
II  for  bntli  rings  were  taken  acro.s:i  the  primary  terminals,  because 
ill  these  ca.ses  the  .secondary  voltage  was  insuRicient  to  give  a  suitable 
amiilitude.  The  error  introtluced  by  IK  pressure  drop  is  of  no 
account,  for  the  reactance  of  a  coil  (for  the  values  of  the  current  now 
under  consideration)  ia  more  than  20  times  its  resistance  (includ- 
ing Sh).  ,i  , 

Fig.  1  shows  the  arrangement  of  the  circuit  foy  obtaining  oscillo- 
grams from  the  primary  of  a  lest  ring.  The  ammeter  A  <locs  not 
rejid  the  app.'irent  magnetising  current,  but  the  total  current  thrOugli 
the  circuit— I.e..  the  vector  sum  of  the  apparent  magnetising  current 
and  tin;  current  taken  by  the  oscillograph.  \M)en  dealing  with 
Kiiiall  ii[.parent  magnetising  current-s  the  oscillograph  current  must 
lie  taken  into  account.  It  must  also  be  borne  in  mmd  that,  in 
adrlilion  to  being  relatively  out  of  phase,  the  wave-forms  of  these 
currents  are  different.  Another  complication  arises  as  the  outcome 
of  a  sine  wave  of  current  (lowing  from  the  alternator.  The  current 
on  the  animeler  side  of  T,  is  sinusoidal,  but  at  T,  it  splits  up  into 
two  components.  dilTerent  in  phase  and  in  wave-form.  These  eom- 
p.inciil<  are  reunited  at  Tj.  .so  that  the  current  wave  obtained  from 
the  o.«  illograph  is  not  the  ajiparent  magnetising  current  in  cither 
i<lm]M-  or  phase  dis|ilacemcnt. 

In  order  to  deterniine  (he  value  of  the  apparent  magnetising 
current  a  nouinductivc  mangmiin  shunt  of  l/I>  international  ohm 
rctistanre  wiw  inserted  between  T,  and  T,.  and  the  pressure  drop 
iwrn^-i  this  was  meaiured  by  a  Ihermo-ammetcr  T.A,  (Mitnlioucd 
in  ...iim.ii,,,.  with  Kig.  1).  the  einient  through  whicli  was  1/82(1  of 
ih;ii  tiMniiL'li  Sii.  r.A..  meiuiureil  the  current  taken  by  the  oscillo 
Kriiph.  will,  h  «  IS  iiboul  1 1  iK-r  eenl.  of  the  primary  current. 
•  III  Ml.-  imtH  Ihn  loiiil  i,„v..r  (-xciiiIimI  f.  lunpen-H. 
I  LcKfrt-a  lo  u.  tho  I'ojior  lu  Ibo  "  opimrenl  "  uiagiictisiiig  current. 


When  T.Ai  had  been  read  it  was  disconnected  from  T,T3.  and  put 
in  the  secondary  circuit  to  ascertain  the  jiressiu-e  drop.  This  w.is  the 
drop  due  to  the  apparent  magnetising  current,  Uie  wave-form  of 
which  was  not,  as  stated  previously,  a  pure  suie  curve.  In  order  to 
find  whether  tlie  shape  of  the  wave  affected  the  R.JI.S.  voltago 
materially,  tho  oscillograph  was  disconnected  and  the  pressure-drop 
measured  by  T.Aj  when  a  sine  ^ave  of  current  was  .sent  through  the 
circuit  equal  in  value  to  that  passing  through  the  primary  at  the  time 
the  oscillograms  were  taken.  The  difference  in  voltage  was  found 
to  be  between  2  and  3  per  cent.,  being  larger  when  the  current  was 
.■iuiusoidal. 

Results  of  Experiments. 
When  the  magnetisation  is  produced  by  a  steady  current  the  flux 
density  in  the  iron,  for  the  same  value  of  H,  is  greater  when  the  core 
consists  of  complete  discs  free  from  mechanical  stress  due  to  bending 
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Fii:.  2. — B-H  Curves  for  Static  Fields. 


than  when  the  core  is  built  up  of  strips,  the  ends  of  which  butt 
together.  The  diminution  in  flux  density  is  to  be  attributed  chiefly 
to  the  small  air-gaps  at  the  extremities  of  the  strips.  This  statement 
also  holds  good  when  the  magnetisation  is  due  to  an  alternating 
current  of  sinusoidal  waveform.  The  difference  in  flux  density  i^ 
most  marked  when  the  ajiparent  magnetising  force  is  small,  but  foi 
large  values  the  ditference  is  slight  (we  Fig.  3.). 

In  order  to  demonstrate  that  the  hysteresis  loss  affects  the  apparent 
magnetising  current  at  low  inductions,  the  following  experiment  was 
carried  out :  A  sine  wave  of  current  (lueasmed  by  the  thernio 
ammeter  T.Ao)  was  sent  through  the  primary  of  each  ring  ip.  .u:;i. 
This  wave  consisted  of  two  coni})onents  at  'OOdeg. — viz.,  the  tru. 
magnetising  current  and  the  energy  current^ — !he  latter  balanein 
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the  hysteresis  lo.ss,  wliieh  is  paramount,  since  the  eddy  currents  a 
low  inductions  in  such  thin  sheets  arc  very  small.  Owing  to  the  sha,' 
of  the  voltage  wave  lieing  nearly  .sinusoidal  for  small  flux  dciisitie 
the  form  factor  may  be  taken  as  l-il  approximately. 

The  thermo-ammeler  in  Ihe  secoiidaiy  circuit  was  observed  whr 
the  cuniMit  WHS  flowing  in  the  main  circuit,  and  from  the  \A\\v  •■■ 
obiained  the  maximum  tlux  density  was  estimated.  Tho  m.  .111 
paiiying  tabic  shows  the  rcsiilln  of  .some  of  the  tests. 

T|ie  (rue  nuiguetisiiig  torj-c^  is  r.inaUer  than  any  of  the  vidm-  i^iv. 
in  the  Uiblc.     The  first  set  of  readings  shown  ini  appaient  dn  10" 
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' 

/=50  Periods  per  Second. 

No.  of  ring. 

H„, 

,j.  apparent. 

Bm«. 

Static  (apparent). 

Alternating. 

1 

0-84 
0-61 
0-8.3 

1,600             i 
520 
570 

1.420 
690 
740 

Bniai  ^°^  alternating  magnetisation.  Using  the  figure  of  loss  as 
ven  in  Messrs.  Sankey's  curves,  it  was  found  that  the  true  mag- 
■tising  current  produced  a  larger  flux  densitj-  than  the  correspond- 
<r  Steady  current.  The  last  two  sets  of  readings  show  that  a  point 
s  been  reached  at  which  the  hysteresis  loss  does  not  affect  the 
iparent  magnetLsing  current  sufficiently  to  cause  an  ajiparent 
■ninution  in  B„„  for  alternating  fields.  This  is  due  to  the  fact  that 
e  value  of  H  to  produce  a  certain  value  of  B  is  comparatively  large 
the  neighbonrhood  of  the  point  of  inflection  of  the  B-H  curve 
ring  to  small  permeability).  Thus  the  value  of  B  being  com- 
ratively  small,  a  correspondingly  small  energy  current  is  required. 
This  phenomenon  is  exhibited  by  both  cores  at  all  the  flux 
leities  attained  in  the  tests.  The  increase  influx  density  due  to 
emating-  ctirrent  magnetisation  would  be  still  greater  if  the  energy 
nponent  of  the  cuiTcnt  had  been  subtracted,  for  this  would  have 
ninished  H.  and  therefore  Bg.  too.  An  insjiection  of  Figs.  2  and 
hows  that  the  relationship  between  the  B-H  ciu'ves  for  static 
ds  is  very  similar  to  that  for  alternating  field:?. 
n  both  cases  the  R.M.S.  voltage  ])lotted  against  Bmax.  yields  a 
ve  which  is  concave  upwards.  These  curves  are  almost  coinci- 
t,  showing  that  the  R.M.S.  voltage  has  not  been  affected  by 
Aanical  stress  due  to  bending.  It  is  showTi  that  between  certain 
its  the  form  factor  may  be  expressed  in  terms  of  the  maximum 
density. 

t  became  e^adent  from  an  inspection  of  the  oscillograms  that  for 
values  of  B  the  form  factor  is  augmented  by  hysteresis,  and  for 
1  values  of  B  by  hysteresis  and  eddy  currents,  especially  the  latter, 
form  factor  for  the  same  value  of  B^jaxis  very  similar  for  rmgs  1 
2.  For  large  values  of  B„„j  the  form  factor  for  ring  2  is  somewhat 
er  than  for  ring  1,  owing  m  all  probability  to  increased  cddy- 
ent  effect  brought  about  by  the  difference  in  the  thickness  of 
plates,  as  the  plates  in  ring  2  are  9  per  cent,  thicker  than  those  in 
].  There  is  an  increase  in  the  R.M.S.  and  maximum  voltages 
the  same  quantities  obtained  when  the  magnetising  cturent 
luces  a  sine  wave  of  voltage.  Curiously  enough  the  vollagc  wave 
jr  the  type  of  magnetising  current  used  in  the  ])resent  experi- 
ts  is  somewhat  similar  in  shape  to  the  currenl  wave  when  the 
ige  is  sinusoidal.  An  inspection  of  oscillograms  of  current 
5-form  producing  a  sine  E.M.F.  show.s  that  when  the  voltage  is 
le  neighbourhood  of  its  maximum  value*  the  rate  of  change  of 
•urrent  (di/d0)  is  small  compared  with  that  when  the  current  is 
;oidal.  and  vice  versa.  Thus,  the  value  of  rlB/dK  being  ahnoat 
lame  for  both  modes  of  magnetisation,  it  follows  a  priori  that 
di 

—  (oci')  is  larger  when  the  current  wave  is  a  sine  curve.  Hence 
dd 

i-oltago  wave  Ls  peaked,  and  its  R.M.S.  and  maximum  values 
irger  than  the  corresponding  quantities  when  the  voltage  wave 
ine  curve. 

)we\cr,  it  i.s  peculiar  to  find  that  the  value  of  Bn,„j,  is  greater 
sinusoidal  magnetising  current  than  for  the  corresponding 
ly  current.  Analyses  of  voltage  wave-forms  indicate  the 
lice  of  higher  harmonics  which  are  ab.sent,  or  at  least  of  little 
rtancp,  when  the  voltage  is  sinusoidal.  The  phase  diaplace- 
H  and  frequencies  of  these  harmonics  may  be  such  that  the  not 
in  to  augment  the  value  of  Bmai.  and  give  rise  to  larger  values 
•  form  factor  and  li.5I.S.  voltage. 

im  osrijlogram."  showing  the  voltage  wave-forms  corresponding 
rious  flux  densities  it  appeared  that,  at  low  flux  densities,  the 
mum  voltage  in  shifted  forwards  due  to  hysteresis,  the  curve 
asymmetrical  about  a  vertical  axis  through  the  maximum 
.  -As  the  flux  density  increases,  the  maximum  value  approachcii 
r  to  the  centre  of  the  half  wave-lenglh.  the  wave  iK'coniing  more 
ygymnietrical  about  a  vertical  axis  through  the  maximum  value. 
I  cases  each  half  wave  has  two  points  of  inflection  (apart  from 
where  the  voltage  is  zero),  one  on  eacli  side  of  the  maxinniin 
.  These  occiu-  (I)  when  the  voltage  is  small.  (2)  whin  the 
?e  Ls  large. 

!en  the  sliafu-  of  the  currenl  wave  departed  from  a  sine  curve 
ullage  across  the  sccondarj-  dropped  in  value, 
ne  tests  were  also  carried  out  at  higher  frequencies  up  to 
fclea. 


I  ■     iij  neighbourhood  of  0—0,  ■ 
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EDUCATIONAL  NOTES. 


University  of  Bristol. — The  Session  in  t  he  Faculty  of  Engineering  will 
commence  on  Sept.  14  and  in  the  Faculties  of  Arts,  Science  and 
Mcdicme  on  Oct.  1.  There  are  complete  courses  of  itLstmction  in 
civil,  mechanical,  electrical  and  automobile  engineering.  There  are 
well-equipped  laboratories  and  good  facilities  for  practical  and 
research  work.  Prospectuses  and  full  particulars  may  bo  obtained 
from  the  Registrar,  Mr.  .James  Rafter,  il.A. 

University  of  Durham,  Armstrong  College,  Newcastle-upon-Tyne. — 
The  session  commences  on  Sept.  27.  At  this  college  there  are  depart- 
ments of  mechanical,  marine,  civil  and  electrical  engineering,  naval 
architecture,  mining,  metallurgy,  agriculture,  pure  science,  arts  and 
commerce.     Particulars  from  the  secretary,  Mr.  F.  H.  Pruen,  M.A. 

Heriot  Watt  College,  Edinburgh. — This  college  provides  theoretical 
and  practical  training  for  mechanical,  electrical  and  mining  engi- 
neers, chemists,  &c.  There  are  complete  courses  of  instruction, 
extending  over  four  years,  for  those  who  are  studying  for  the  fellow- 
ship of  the  Institute  of  Chemistry.  An  entrance  bursary  of  £25  per 
annum  is  offered  for  competition  on  Sejrt.  20.  Particulars  of 
courses,  fees,  &e.,  from  the  Clerk  (Mr.  R.  Macnaughton,  S.S.C.), 
Heriot  Trust  Office,  Edinburgh. 

Northampton  Polytechnic  Institute. — The  session  1915-16  will 
commence  on  October  4  next.  In  the  engmeermg  day  college  there 
are  fuU-day  courses  in  the  theory  and  practice  of  civil,  mechanical 
and  electrical  engincermg. 

The  courses  in  civil  and  mechanical  engineering  include  speciaUsation 
in  automobile  and  aeronautical  engineering,  and  those  in  electrical 
engineering  include  specialisation  in  radio-telegraphy.  (These  courses 
include  periods  spent  in  commercial  workshops  and  extend  over  four 
j'cars.  They  also  prepare  for  the  degree  of  B.Sc.  in  engineering  at  the 
University  of  London.)  The  entrance  examination  will  take  place  on 
Sept.  28  and  29.  Three  entrance  scholarships  of  the  value  of  £52  each 
will  be  offered  for  comiretition  at  the  entrance  examination  in  Sept.,  1915. 

In  technical  optics  t '"  ■•■  ■>'■'■  *'"M  nnd  part-time  courses  in  all  branches, 
and  instruction  is  'ji  illy  equipped  laboratories  and  lecture 

rooms.     An  Aitchi-  .<   (value  £30)  will  be  offered  in  this 

department  at  the  LUt..i... .  i.  .,,auiaation.  Full  particidars  as  to  fees, 
dates,  &c.,  and  all  information  respecting  the  work  of  the  Institute,  can 
be  obtained  at  the  Institute  or  on  apphcation  to  the  principal.  Dr.  R. 
MuUineux  Walmsley,  St.  John-street,  London,  E.G. 

Aitchison  Memorial  Scholarship.— The  last  day  for  receipt  of 
a|ipIications  from  candidates  who  desire  to  be  ex?iminod  at  a  local 
centre  is  Sept.  1,  and  for  those  who  msh  to  be  examined  in  London 
Sept.  15. 

The  scholarship  is  tenable  at  the  Northampton  Polytechnic  Institute, 
ClerkenweU,  E.G.,  and  appUcations  should  be  made  to  the  hon.  secretary 
of  the  trustees  (Mr.  H.F.  Purser),  35,  Charles-street,  Hatton-garden,E.C. 


PATENT  RECORD. 


SPECIFICATIONS  PUBLISHED. 

The  follom'ng  abstract  from  some  '/  the  s^ecificotlors  recently  published  have  been 
specially  compiled  by  Messrs.  Mewburk,  Ellis  &  Pryor,  Chartered  Palcrtt  Agents. 
TO  and  72,  Chancery-lane.  London.  W.C. 

Whenever  the  dale  applied  tor  differs  from  the  date  on  which  the  application  was  lodged 
at  the  Patent  Office  the  former  is  ;iuen  in  brackets  after  the  title. 

1914  Specifications. 
1,157  Siemens  &  Halske  Akt.-Ces.  Lmdlow  &  Pettiorew.    Telephone  systems. 

(Addition  to  18.498/12.1 
1,181  LuBACH.    Method  of  producing  movements  of  an  indicator  or  the  like  in  electric 

apparatus  for  other  instruments. 
1.452  Von  Kahdg.    Overhead  conductors  of  electric  railways. 
2,424  Sterling  Telephone  &.  Electric  Co.    (Telephon-Fabrik  Akt.-Ces.  vorm   J. 

Berliner.)     Loud-speaking  telephones. 
2,548  Van  Raden  &  Co.  &  Metz.     Electric  accumulators. 
3.209  Claditz.    Manufacture  of  incandescent  electric  lamps. 
3.311  Von  Kando.    Protection  of  electric  circuits  against  the  influence  of  alternating 

currents. 
3,658  Siemens  Bros.  Dynamo  Works.    (Siemons-Schuckertwerke  Ges.)    Working  or 

controlling  of  electrical  m.ichinery.    (Addition  to  1.716'10.) 
4,188  Reich.     Electric  signalling  systems  for  burglar  and  fire  alarms. 
4.233  Vcs  Kando.     Electrically-driven  vehicles.    (Addition  to  963/14.) 
4.803  Phcenix  Dynamo  Mfg.  Co.  &  Pohl.    Altornatlng-current  motors. 
7.342  KENHARt>.     Electric  motors.    (23  10  14.) 

l!.211  Sib:,-K:^-i  h  Hh-  ■:■',:"  .A-:-  -Gi:,      P'    ister  circuits  for  telephone  installations  with 

(6,5/13.    Patent  of  addition  not  granted.) 

11.261  B  'iAZ.    Machine  for  cutting  electric  Bulbs  for 


11.709  : 
12,259  .V 


■    telegraphy  or  telephony,    (Divided   from 

(Fratelll  Marzi  di  C.B.)    Method  and  means  for  the  pro- 
ed  electric  oscillation's,  particularly  for  radlo-te]«eraphy  and 


14.74*  I. 
15.539  H 
17.455  ■ 


friction  clutches,  and  more  particularly  reversing  clutches,    (16/8/13, > 


e2 


784 


THE  ELECTRICIAN,  AUGUST  27,  1915. 


17,511  Crossley.    Electrically-operated  fastenings  for  railway  carriage  doors  and  the 

like. 
17.628  BuNTE  &  Remmleh.    (Firm  of.)     Electrical  dust  suction  apparatus.  (29/8/13.) 
17,920  Opxing  &  Orling's  Telegraph  Instruments  Synd.    Telegraph  circuits.   (Cog- 
nate application.  23.16714.) 

18.149  Grsinacher.    Arc  incandescent  lamps.     (5,8, 13.) 

18,202  Sir  W.   G.   Armstrong.  Wkitworth  &  Co.   &  Waddinoham.     Step-by-step 

mechanism  suitable  for  starting  electric  motors. 
16>353  Siemens  Bros.  Dynamo  Works  &  Schupp.    Starters  for  electric  motors.    (Ad- 
dition to  5,514/14.) 
A  motor-starter  arrangement  for  asynchronous  induction  motors  in  which  the  rotor 
short-circuiting  and  brush-lifting   gear  is  electrically  interlocked  with  the  starter 
switch,  the  interlocking  circuit  being  connected  to  the  brushes  instead  of  to  special 
contacts. 
18.465  SiEMENS-ScHucKERrwERKE  Ges.     Excess  voltage  devices  for  protecting  electrical 

circuits  and  apparatus.     (21/'8/13.; 
18.751  B.T.-H.  Co.    (G.E.  Co.,  U.S.)    Coherers. 

A  coherer  comprising  a  vertical  tube  having  a  main  portion  and  two  branches  at 
its  lower  end,  an  electrode  in  each  branch  and  a  mass  of  metallic  granules  filling  said 
branches  above  said  electrodes  and  -a  part  of  the  main  portion  of  the  tube. 
20,137  Bloxam.     (Telepantograph  Ges.)     Circuit  arrangements  for  writing  telegraphs. 
20.322  Igranic  Electric  Co.    (Cutler-Hammer  Mfg.  Co.)    Control  of  electric  motors. 
20,409  Crossmann.     Fusible  filling  and  insulating  material  for  electrical  purposes. 
21,463  Kerr.     Electrically-operated  alarm  device  for  use  in  connection  with  door  locks 

and  catches. 
21.676  B.T.-H.    Co.    (G.E.     Co.,    U.S.)    Squirrel-cage    windings   of  dynamo-electric 
machines. 
A  squirrel-cage  winding  for  a  dyiiamo-electric  machine,  comprising  conductor  bars 
and  ann  ular  members  engagin  5  the  inner  and  outer  periphery  of  said  bars. 
21.766  Holt.     Electric  concertina. 

22.150  Wheelock.     Electric  water  heater. 

22.248  Imray.     (Siemens-Schuckertwerke  Ges.)     Electric  transformers. 
24,496  Nolan.    Apparatus  for  cooling  electric  motors.    (2/2/14.) 

1915  Specifications. 
1.006  Imray.    (Siemens  2l  Halske  Akt.-Ges.)    Register  circuits  for  telephone  systems. 
1.973  Stii.le.     Electro-optical  cells.     (6/2/14.) 
1.995  Imray.     (Siemens  &  Halske  Akt.-Ces.)     Means  for  setting  selecting  devices  by 

electric  current  impubes. 
2,093  Western    Electric    Co.     (Western    Electric    Co.)     Electric   wave-amplifying 

apparatus.     (Addition  to  275/15.) 
2.462  Fried.  Krupp  Akt.-Ges.    Arrangement  for  the  practically  sparkless  interruption 

of  an  electric  circuit,     (19y2/14.) 
3.213  Foster.    Device  for  anchoring  or  attaching  unarmoured  electric  cables  and  v/ires 

to  apparatus  and  fittings. 
4.353  Elektrotechn!sche  S.'^ezialkonstruxtionen  Ges.    Thermic  telephones. 

(24/3/14.) 
6,BD5  Biles.     Apparatus  for  the  electric  transmission  of  the  energy  of  a  heat  motor  to 

the  driving  wheels  of  a  vehicle  or  the  like.     (Divided  application  on  10.275/1'!. 

April  25.) 


APPLICATIONS  FOR  PATENTS 

Note. — 7"^?  undermentioned  Applications  {except  those  marked  t)  are  not  open  to 
public  inspection  until  after  acceptance  of  Complete  Specifications.  Those  marked  •  ere 
open  to  inspection  12  months  after  the  date  attached  to  them,  if  they  have  not  been  published 
previously  in  the  ordinary  course.  Names  within  parentheses  are  those  oi  communicators 
of  inventions  When  complete  Specification  accompanies  application  an  asterisk  is  affixed. 

June  30.  1915. 
9.519  Payne.    Magneto  ignition  devices  for  internal-combustion  engines. 
9.522  Robinson.     Electrical  water-heater. 
9.527  Shortt.     Electric  clocks. 
9.535  Painter.    Apparatus  for  Morse  signalling. 
9.543  Brodsky.     Signalling-apparatus. 

9.557  B.T.-H.  Co.    (G.E.  Co..  U.S.)    Dynamo-electric  machines. 
9,573  O'Neil.    Device  for  recording  the  position  of  an  engine  telegraph  at  any  given 

time. 
9.582  Automatic  Telephone  Manufacturing  Co.  &  Bates.    Telephone  systems. 
9,584  Elhen,  Salisbury  &  Talbot.     Electric  fluid-heaters.    (26/12/14,  U.S.)* 

July  1,  1915. 

9.627  Fortuny.    Dry  batteries.' 

9.628  B.T.-H.  C^.    (G.E.  Co.,  U.S.)     Electric  welding  and  apparatus  therefor. 
9.635  Cassel.    Transmission  of  power  to  electrically-driven  machines.* 

July  2.  1915. 

9,682  OesTBRRBicHiscHE  Daimler-Motoren  Akt.-Ges.     Electrically-operated  change- 
speed  gear.     (14/7/14,  Austria.)* 

9.690  B.T.-H.  Co.    (G.E.  Co.,  U.S.)    Electron  dischargs  apparatus  and  method  of 
operating  the  same. 

July  3.  1915. 

9.697  Dullincham.     Holders  for  electric  lamp  shades  and  lamps. 

9.706  Electric  &  Ordnance  Accessories  Co.,  Langrish  &  Hodgson.    Spring-return 
mechanism  for  electric  motor  controllers  and  for  other  purposes. 

9.715  Cohen.  Cohen  &  Trowell.    Magneto-electric  machines. 

9.720  B.T.-H.  Co.    (G.E.  Co..  U.S.)    Wireless  signalling  systems. 

9.725  Harris.     Electrical  transmitting  apparatus. 
Julys.  1915. 

9,740  Thompson.    Actuating  signals  on  and  communicating  vith  trains.    (Addition 
to  13.443/14.) 

9,748  Howard,  Wilson  &  Williams.    Sifcty  device  for  control  of  trains  to  prevent 
ovcr-runnine  of  signals  when  at  danger. 

9,777  Holland  &  Beckep.    Signalling  apparatus  for  use  in  collieries  and  other  mines.* 

9,792  Soc.  Anon,  pour  L'Eclairacb  Electrique  des  Vehicules.    Starting  arrange- 
ment for  Internal-combustion  engines.    (30/7/14,  France.)* 
July  6,  1915. 

9.796  Winders  &  March.     Guns  and  searchlights. 

9.797  Sumner.    Opening  and  closing  electrical  circuits  at  a  certain  temperature. 
9,806  Steven,    Switches forcontrolllngliftorothermotors.* 

9.809  BROOKstHoLT.    Self-regulatlngdynamo-elcctricmachines.* 
9.812  RsNwicK.    Localislngbodiesby  the  aid  of  X-rays. 
9,823  Bell.    Railway  jignalllng. 
9.828  Dowsing  J[  Huntley.     Electric  heating  elements. 
9.834  RioBY      Electric  mine  lamp. 

9.836  B.T.-H. Co.    (CE.Co.U.S.)    Electrlcmotorcontrolsystonis. 
9,852  Relay   Automatic  Telbpmons  Co,   &   Bygravs.     Impulse   transmitters   for 
telephone  systems  and  the  like. 

July  7,  1915. 
9.875  Wr^rr,      El'  T..  li<Thtlng  means. 
9.898  L    ■  I   ity  transformers. 

9.903  K.  ».     Electrical  connections. 

9.915  ;  ■  riTori  U  DouoLAtj.     Brake  for  eleclrlcilly-prorellcd  vehicles. 

n  on  15.539/14.     Jan.  28, 1915.)* 
9.921  Hah;    v/      E''!,,.;..!  transformers. 

„„  Julys.  1915. 

9.934  Trautmanm     Small  or  pocket  electric  flash  lamps. 

9.957  M*5iHo     Elec&olyles  for  use  In  tU  electrolytic  depodlion  ol  mctils.   (Addition 

to  28.953/12,)* 
S'22  SJ""-  ^J^^-  ^-  "JS'    Vapour  electric  devices. 
9.964  ScMoiEs.     Electric  lolnt. 


9,972  Redding.    Storage  battery  element  and  method  of  making  the  same.    (10/7, 

9.981  Read.    Electric  clock.* 

July  9.  1915. 
9,993  Crocxatt.    Combi.'.ed  Iccking  device  and  shade  support  for  electric  incandesi 

lamps. 
10.006  PiLKiNOTON.    Telephone  and  ether  diaphragms. 
10.026  ScHOLES.     Electric  iunction  Ixjx. 
10,050  Aktieselskabet  Elektrisk  Bureau.     Impulse-senders  for  subscriber  appar. 

in  automatic  exchange  s>-stems.     (14/7  14,  Norway.)* 
10,054  Lavalley.    Telephone  locks.* 

July  10.  1915. 
10.059  Brown.    Vibrating  make-and-break  devices  for  use  in  electric  signalling. 
10,067  HORSTMANN  &  HoRSTMANN  GEAR  Co.    Clockwork  time  switches  and  the  like. 

July  12.  1915. 
10.117  Butterfield.    Manufacture  ^i  ti^nssten. 

10,121  Casotti.     Incandesceit  electric  lamp  of  t*-o  zig-zag  metallic  filaments  gi 
three  grades  of  light.* 

10.130  British  Westinchouse  Electric  &  Mfg.  Co.    Electrically-controlled  ele, 

circuit  breakers.     (11,  7  14,  U.S.)* 

10.131  British  Westinchouse  Electric  &  Mfg.  Co.    Supplying  electrical  energ 

direct-current  electric  motors.    (ll.'7/14.  U.S.)* 

10.133  Marino.     Electrolytic  deposition  on  all  metals  of  aluminium,  tin,  nickel.  co[ 

zinc,  iron,  steel,  or  alloys  thereof.* 

10.134  Marino.     Electrolytically  depositing  either  lead  or  tin  on  galvanised  i 

alloy  of  zinc-lead  or  zinc-tin  or.  iron  or  steel  surfaces. 
10,137  Wilkinson.    Primary  cells. 
10,140  PoLLAic.    (Chemische  Fabrik  Griesheim-Elektron,  Cermany.)    Regeneratic 

mercury  catalysts.* 
10,151,  Baker    Impregnation  of  salt  v/ith  radio-active  material. 

July  13,  1915. 
10.199  Wright.     Electrical  apparatus  for  producing  hot  and  cold  currents  of  air. 

July  14.  1915. 
10,214  Walsall  Electrical  Co.  &  Delebecque.    Casings  of  ammeters  and  voltm* 

(Divided  application  on  9.023/15.     June  19.) 
10.219  CosTLOW.     Automatic  fog-.^ignalling  apparatus. 

10,226  Wollenmann.     Inter-connecting  the  electrical  conduits  of  two  railway  cars.' 
10.228,  10,229  Srnka.     Telegraph  systems.     (15/6,  14.  Austria.)* 
10.231  Beattie.     Vibrators  for  induction  coils  and  the  like. 
10.238  Stancliffe.  Leckie  &  Leckie.     Signalling  devices.* 
10.251  Wilson.     Electric  condensers.     (Addition  to  19.506,14.)* 
10,270  Roothaan.  Higos  &  Ferranti  Ltd.    Connection  of  electrical  instruments.* 
10,272  Roberts.    Amplification  of  wireless  signals.* 

July  15.  1915. 
10.276  Woodward.    Electrically-operated  relays  and  the  like. 
10,301  Rae  &  Berry.    Preventing  the  over-running  of  signals  on  railways. 
10,325  Hamilton.  Electrically-driven  luggage  truck. 
10,334  SuwA.     Electric  bells.* 
10,337  Prino.    (Partly  communicated  by  Urlyn  Clifton  Tainton,  S.-  Africa.)     El 

deposition  and  refining  of  zinc. 

July  16.  1915. 
10.350  Fildes.    Electric  light  fittings. 

10,354  Climie,  ]un.  &  Less.     Ignition  apparatus  of  gas  engines.* 
10,370  B.T.-H. Co.    (G.E.  Co.,  U.S.)    Cengrifugal compressors. 

10.373  Stratford-Andrews.    Detectors  for  v/ire!ess  signalling. 

10.374  Gould.     Insulation  testing  devices  for  electric  lighting  and  power  inctallati, 

July  17,  1915. 

10.420  Shuttleworth.     Electric  transmission  systems  for  motor  vehicles.* 

10.421  Roothaan  &  Ferranti  Ltd.     Insulators.* 

10.422  Wood.  Furlong  &  Ferranti  Ltd.     Electrical  connections.* 

July  19,  1915. 
10,433  Callaghan.    Automatic  electrical  human  target. 
10.438  Hibbert.     Half-stroke  check  lock  for  motor  starters. 
10,443  Lethbridce.     Illuminated  sign.* 

10.453  Siemens-Schuckertwerke  G.k.b.H.     Electrical  driving  of  spindle;.    (20 

Germany.)* 

10.454  B.T.-H.  Co.    (G.E.  Co..  U.S.)    X-ray  apparatus. 

10,485  James.    (A.  H.  Annand, .)     Electro-magnetic  recording  apparatus  fo 

graph  circuits.* 

July  20,  1915. 
10,518  GiANDiNOTO  &  ScuDSRi-ScuDERi.    Semi-static  transformer.    (21/7/14,  It; 
10,521  Tomlinson-Lee.     Electrical  element  for  heating  machine  tools. 
10.535  Clarke,  Chapman  &  Co.  &  Harris.    Arc  lamps.* 
10,552  ScoTT.    Holder  or  gallery  for  securing  gas  and  electric  shades  and  the  like. 

July  21.  1915. 
10.560  Chaplin.    Armouring  of  electric  cables  for  motor  cars  and  similar  purposes. 
10.585  Williams.     Ignition  apparatus  for  use  with  internal-combustion  engines. 
10.598  Roothaan  &  Ferranti  Ltd.     Rheostat  switches  and  the  like.* 

10.604  Nelson.     Electrolytic  cells.    (17/8,14.  U.S.)* 

10.605  Nelson.    Method  of  electrolysis.    (17/8/14.  U.S.)* 

10.611  Renault.    Automatically  controlling  the  lead  of  the  ignition  of  an  in 
combustion  engine.* 

July  22,  1915. 
10.639  DoHERTY  &  Underwood.    Portable  telegraph  and  telephone  apparatus. 

10.667  Morse  &  Indo-European  Telegraph  Co.     Electric  alarm  or  calling  device 

in  receiving  apparatus  and  more  particularly  in  wireless  receiving  apparati 

10.668  Deutcshe  Schweissmaschinen-Bau-und-Vbrtribbs  G.m.b.H.     Electric  w 

machines.    (22/7, 14,  Germany.)* 

10.669  Stills.    Telephonic  reproducers.    (Addition  to  9,644/13.)* 
10.672  Stewart  &  Little.    Wireless  type  printing  telegraph  systems. 

10.676  Landis&Gyr  Akt.-Ges.    Ampere-hourelectricity  meters.    (22,7/14.  Germ 

10.680  Hastings  &  Fiorentino.    Couplings  for  armoured  or  protected  cables  and  ( 

conductors  for  use  under  water  and  elsewhere. 

10.681  Bachelet.    Utilising  electric  energy. 

July  23.  1915. 
10,706  Moll  &  Moll,     Electricilly  operated  intermittent  motion  in  cine.-nab 

apparatus. 
10.709  Eastern  TELEORArM  Co.  &  Phillips.    Automatic  telephone  transmitters." 
10,711  MoND.    (Maschincnfabrik  Oerlikon,  Switzerland.)    Cooling  or  ventilating  < 

fordynamo-electric  machines.* 
10.722  NoBBS.  Srn.  &  Nobbs.     Electrical  heating  and  cooking  apparatus. 
10.726  Bechelet.    Electromagnetic  levitating  apparatus.* 
10.730  Parsons  &  Birmingham  Central  Supply  Co.    Screw  fittings  for  electrl 

holders,  ceiling  plates  and  the  like. 

July  24.  1915. 
10,739  Wall.    Generating  high-frequency  electric  currents. 
10,745  Allbn  &  Co.,  Robinson  &  Larmuth.    Points  for  tramways,  railways 

like  purposes. 

10.751  Harries.    Railway  sign!. „. 

10.752  Schattner.  Travis  &  Walton.     Electric  motor  starters  and  conlrollei 
10.755  Wade.    (Joseph  Robert  Leeson.  U.S.)    Coil  for  electrical  purposes,  are 

of  winding  same.* 
10.759  Drysdalb.    Signalling  on  submarine  cables  and  other  telegraphic  > : 
10.762  B.T.-H.  Co.  i  Pollock.    Dynamo-electric  m.ichines. 
10.765  Soc.  Anon,   dbs  Etablissbmbnts  L.   Bleriot.    Securing  or   !  " 

particularly  applicable  to  the  securing  ol  lamp  glasses  or  hoU 

(31/7/14.  Belgium.)* 


769  Sterling  Telephone  ii  Electric  Co.  &  Miller.    Crystal  detectors,  F«ni( 

lor  wireless  siKnalllng. 
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SWITCHING  CONTROL  DEVELOPMENTS. 

Although  a  quarter  of  a  century  has  passed  since  the 

troduction  of  the  two-way  switch,  there  is  an  excremely 

lall  percentage  of  electric  lightmg  installations  in  this 

untry  in  which  it  Ls  employed.     So  far  as  we  are  able  to 

•ther  from  published  statistics,  the  iLse  of  this  switch  on 

e  Continent  and  in  America  is  almost  unknawii.     Great 

ritain  is  essentially  the  home  of  the  tumbler  switch,  and 

is  in  this  form  that  convenient  switching  controls  can  be 

ost  readily  devised  and  developed.     The  Continent  and 

nerica  have  favoured  the  rotary  switch,  cne  of  the  most 

1 30nvenient  and  cluiiLsy  accessories  fcr  even  the  least  ex- 

H  nsive  lighting  installations. 

Strange  as  it  may  appear,  the  installation  section  of  the 

ctrical   industry   has   taken    but  slowly  to   convenient 

ithodT  of  switching.     One  would  have  thought  that  so 

nple  and  inexpensive  a  feature  of  electiic  lighting  would 

ve  been  turned  to  the  utmost  commercial  account  by 

ring  contractors.     There  are  scores  of  electricity  users 

■day  who  stand  amazed  when  they  are  informed  that  one 

more  lights  in  landing.s,  long  passages,  halls,  &c.,  can  be 

••i\  on  and  off  from  a  number  of  positions.     They  are 

iVMtifiod  tlui;;  immediately  their  minds  turn  to  tlioughts 

'   lomplicatod    incclianism,   and   even   to   the   agency  of 

ii'less,  for  acconiplishitig  what  seems  to  tliem  so  mar- 

^llous  a  thing,     li  the  truth   were   knowni,   the   general 

1  blic  would   be  attracted  inore  towards  electric  liglitiiig 


for  its  convenience  in  switching  than  for  its  cleanliness  and 
hygienic  value.  They  would  realise  that  m  convenient 
switchmg  they  were  obtainmg  something  which  no  amount 
of  ingenuity  could  furnish  with  gas. 

The  progress  of  the  improved  switching  movement  is 
slow,  but  we  are  confident  that  it  is  persistent  and  sure. 
The  excellent  literature  and  examination  papers  which  have 
been  prepared  and  are  being  widely  distributed  by  a  pro- 
minent firm  of    switch-makers  is  exercising  a  helpful  in- 
fluence.    The  certificates  which  are  awarded  to  successful 
students  in  the  switching  competitions  ought  to  have  a 
distmct  tecluiical  and  commercial  value,  and  one  which 
should  be  recognised  by  central  station  engmeers  up  and 
down  the  coimtry.     The  keenness  with  which  competitor ■> 
have  entered  for  the  varioiLs  classes  of  certificates  is  also  a 
good  sign.     It  indicates  an  improvement  in  the  class  of  the 
young  men  of  the  present  day,  who  will  be  the  wiring  con- 
tractors and  electricians  of  to-morrow.     The  installation 
industry  has,  if  anything,  siifEered  from  the  quality  rr,tber 
than  the  quantity  of  its  representatives,  and  the  infusion  of 
certificated  wiremen  into  the  present  sadly  ignorant  mass 
of  such  workmen  is  boimd  to  raise  the  standard  above  its 
now  deplorably  low   level.     At  one  time  the   improved 
switchmg  movement  was  held  up  to  ridicule,  but  all  the 
facts  go  to  prove  that  it  is  justifying  its  existence  m  every 
way.     For  one  thing,  the  cost  of  the  switches  is  less  than 
formerly  owmg  to  standardisation  ui  production,  and  also 
to  the  improved  demand.     From  a  psychological  point  of 
view  there  is  also  a  noticeable  dift'erence  in  that  the  con- 
tractor who  understands  the  problems  is  not  afraid  to  put 
forward  a  switching  scheme.     At  one  time  he  was  too  scared 
about  losing  the  order  to  suggest  any  improvements  or 
"  luxuries,"  as  he  co.isidered  them,  which  would  increase 
the  initial  cost  of  the  installa'don.     Now  it  is  the  certificated 
wireman  who  can  be  expected  to  "  sail  in  "  and  get  the 
business  with  the  switching  improvements  offered  as  an 
extra  inducement  to  the  customer  to  give  him  the  order. 
Of  one  thing  we  feel  sure,  the  electricity  aser  with  switching 
control  is  a  consumer  for  all  time,  and  that  fact  should 
encourage  contractors  to  standardise  in  switching  methods. 


National      Electrical      Contractors'      Association. -The 

fifterntli  unnuMl  .onvrntiou  oC  tlm  National  Elcttricul  ^>m- 
fra.tors'  AH.s...i.iti...i  ..f  Ww.  T.^iiitcd  States  was  held  at  San 
Frimr'isco,  C'al.,  on  .July  21-2't. 
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IMPORTS  AND  EXPORTS  OF  ELECTRICAL 

MANUFACTURES. 

For  the  tcceh  Aug.  16,  1915,  to  Aug.  21,  1913. 


In  view  of  the  increased  interest  which  is  being  taken  in  the  subject  of 
the  importation  into  and  the  exportation  of  Electrical  Manufactures 
from  the  United  Kingdom,  we  resume  our  weekly  lists.  {See  also  note 
at  foot  of  Exports.) 

IMPORTS. 

H-jLL. — Hd'.ani:  Elec  lamps.  23  pkgs.' 

Liverpool. — Spain:  Elec.  carbons.  34  pkgs.    FroKCe:  Eiec.  carbons.  34  pkgs. 

London.— i/.5..4.  .■  Elec.  machinery,  £1,407;  elec  carbon  candles,  £2,803 ;  telephone 
materials,£234:  lamp  parts,  £95 ;  elec.  wire  and  cable,  £20;  elec.  lamps,  £120:  unenu- 
merated.  £2,722— 187 pkgs.  5w/te«r/ani.- Carbon  candles,  £602;  unenumerated,  £161. 
Holland  :  Elec.  lamps,  £2.577—9  pkgs. ;  elec.  machinery,  £1 10.  France:  Elec.  machinery, 
£34;  carbon  candles,  £478;  elec.  lamps,  £760;  lamp  parts,  £58 ;  unenumerated.  £52 — 
24  pkgs.  yJeflmar*.- Unenumerated,  £324.  /(a?y.- Wire  and  cable,  £940;  elec.  machinery, 
£740 — 69  pkgs. :  elec.  fans  and  wire.  87  pkgs.;  carbon  candles,  £110.  Sweden:  Un- 
enumerated, £20.  Canada:  Telephone  materials,  £88.  Spain:  Elec.  machinery,  £75 ; 
imenumerated,  £18. 

Southampton.— Ca«aia.'  Unenumerated,  20  pkgs.    Franct:  Unenumerated,  9  pkgs 

EXPORTS. 

To  Australasia. — Auckland:  Elec.  machinery.  £158;  wire  and  cable,  £2,859;  unenu- 
merated, £324.  Melbourne:  Elec  machinery,  £143;  wire  and  cable,  £1,965;  unenu- 
merated, £1,453.  Sydney:  Elec  machinery.  £338;  unenumerated,  £388.  Wellington: 
Unenumerated,  £11.  Brisbane:  Elec.  machinery.  £245 ;  wire  and  cable,  £483 ;  unenu- 
merated, £170.  Christchurch :  Wire  and  cable.  £187;  unenumerated,  £144.  Perth:  Wire 
and  cable,  £262 ;  unenumerated ,  £60.  Dunedin:  Unenumerated,  £104.  Fremanile:  Un- 
enumerated, £60.     Bundaberg:  Wire  and  cable,  £211. 

Africa. — Durban:  Elec.  machinery.  £215;  wire  and  cable,  £2,365;  unenumerated, 
£1,116.  Fort  Elizabeth:  Unenumerated,  £120.  Cape  Town:  Wire  and  cable,  £27; 
elec  machinery.  £75;  unenumerated,  £306.  East  London:  Wire  and  cable,  £6:  elec. 
machinery,  £67.  Beira:  Elec.  machinery,  £93;  unenumerated,  £65.  Ddagca  Bay: 
Unenumerated,  £32  Mombasa:  Unenumerated,  £18. 

Egypt. — Port  Said:   Unenumerated,  £31. 

South  and  Central  America. — Buenos  Ayres:  Wire  and  cable,  £406;  unenu- 
merated, £289.    Rosario:  Unenumerated,  £26. 

Japan. — Kobe:  Unenumerated,  £359.     Yokohama:  Unenumerated,  £85. 

CmnK—Honkone :  Unenumerated,  £120. 

India,  Ceylon,  Indo-China  and  Straits  Settlements. — Bombay:  Wire  and  cable, 
£2.388;  unenumerated,  £544.  Calcutta:  Wire  and  cable,  £2,401 ;  elec.  machinery,  £40 ; 
unenumerated.  £878.  Afad^as.-  Unenumerated,  £87.  Karachi:  Elec.  machinery;  £70; 
wire  and  cable.  £162;  unenumerated,  £190.  Ceylon:  Unenumerated,  £80.  Bankok: 
UnenumeratKi,£139.  PortHarcourt:  Unenumerated,£669.  5a»iaraK£.- Unenumerated,£10. 

Canada. — Montreal:  Unenumerated,  £253. 

West  Indies.— S«rm»i/as.-  Unenumerated.  £51. 

Francs.— Boulogne :  Elec  machinery,  £765;  unenumerated,  £88.  Dieppe:  Unenu- 
merated, £62. 

Malta.— Unenumerated,  £121. 

Mauritius. — Unenumerated,  £134. 

Spain. — Cassablanca:  Unenumerated,  £70. 

PoR-niCf,L.— Lisbon  :  Unenumerated,  £4,022 

Italy.— C««oa.'  Unenumerated,  £116. 

Sweden.— 5/oc*to/m.-  Unenumerated.  £50. 

Norway. — Christiana:   Unenumerated.  £2,205. 

RvssiK—Pdrograi :  Unenumerated,  £197. 

FOREIGN  GOODS  (duty  paid  and  free). 

Sydney:  Unenumerated,  £138.  Bombay:  Unenumerated.  £385.  Boulogne:  Unenu- 
merat^,  £85.  Buenos  Ayres:  Unenumerated,  £291.  Calcutta:  Unenumerated,  £31. 
Jiong  Kong:  Une«umerated.  £63.  Malaya:  Unenumerated,  £84.  Chrislchurch :  Un- 
enumerated, £405.    Stockholm:  Unenumerated,  £39. 

Note. — The  large  number  of  items  in  these  official  returns  under  the 
misleading  heading  "  unenumerated  "  relate  to  what  is  described  as 
"  electrical  goods  "  and  "  electrical  materials." 


BUSINESS   NOTICES. 

Mr.  G.  R.  G.  Conu.iy,  diicf  cntiiiucr  of  thp  British  Columbia 
Kiectric  Railway  Co.,  li:i.s  if.sigiied  in  order  to  start  practice  as  a 
con.sulting  engineer  in  Toronto, 

,  The  Automobile  &  Electrical  Equipment  Co.  have.  transfeiTed 
their  officeR  and  Hliowroorii  to  (irafton  House.  Golden-.square.  Regent- 
Hireet,  VV..  with  works  and  ganige  .lituated  in  Bridle-lane.  Goldeii- 
Hquarc,  W.     The  Telephone  number  remains  Gerrard  1701. 

The  partnership  betwc<'n  John  Dronnan.  .Tas.  K.  Cooper  and  Alfd. 
E.  Garbutt  (trading  as  the  Xorlh  Western  Cables  Co.),  Longford- 
roa<l,  Stretford,  lia.s  licen  dissolved.  Debts  by  Mes.srs.  Drennan  & 
Coojxr. 

BANKRUPTCIES,  LIQUIDATIONS,  &c. 

A  rffciving  order  li:n  Ucn  lumi-  Mgam.^t  .\rtliiit  K.  lliiudon. 
elect ncal  engineer,  Yetholm,  Elmfield  Gardeiw,  Gosfortli.  The  lii-st 
iiie.ling  of  creditorM  will  take  ]ilaw  on  «e|)t.  1  at  30,  Mcsley-strect, 
Xe«(iwtle-on-Tyne,  and  the  public  exuiiiinatiun  on  Oct.  7  at  the 
County  Cotu-t,  VVostgatc-road,  Kewcastle-on-'J'yne. 

At  Xottinghain  Bankruptcy  Court  last  week  the  tlischnrgc  of 
Vernon  Geo.  Cobl)  (formerly  of  Longdeu  &  Cobb),  electrical  engineer, 
-Nottingham,  was  Rusi«'n(le<l  for  2J  yearo. 

11.0  i«tat.-«  of  Arrhibald  B.  (iillnpie.  .leetrioal  engineer,  400, 
Ui<yrgr  Hln-et,  Abenl.en,  have  been  wquistrated.  Meeting  to  elect 
IriiHl..,.  aii.l  „oinn.iHHionerH  wilt  be  llelU  on  Aug.  yOut  the  DouglaB 
llot.l,   Markclnlri'it,  AUrdevn. 


The  Phtenix  Electric  Heating  Co.  (1914)  (Ltd.)  is  being  womid  uj 
voluntarily.  A  meeting  of  creditors  will  be  held  on  Sept.  1  at  thi 
office  of  the  liquidator,  Mr.  A.  E.  TiUey,  8,  Staple  Inn,  London,  E.C 

A  meeting  to  receive  an  accoimt  of  the  winding  up  of  the  Turbin< 
Development  Co.  (Ltd.)  will  be  held  on  Sept.  22  at  Finsbury  Pave 
ment  House,  London,  E.C. 

A  meeting  to  receive  an  accomit  of  the  winding-up  of  the  Leskoli 
Co.  (Ltd.)  will  be  held  on  Sept.  27  at  31,  Great  James-street,  London 
W.r. 


llllliiiiiliiiiiiiiiiiiiliiiiiiir 


ELECTRICITY  SUPPLY. 


EXTENSIONS. 

Dublin.— The  Electric  Supply  Committee  reports  that  at  .Jmie 
the  credit  balance  on  capital  accoimt  for  loans  stands  at  £-10.03 
and  that  it  ■nill  be  necessary  to  conserve  the  balance  as  much  as  po 
sible  in  view  of  the  impracticability  of  raising  loatis  for  some  time. 

The  committee  have  available  for  short  extensions,  house  services  ai 
meters.  £6,500,  which  will  carry  them  on  to  the  end  of  the  year,  and  thi 
think  tliat  the  limited  amount  of  capital  should  be  spent  only  on  co 
sumers  who  bring  in  a  pajing  lo.id  to  the  station,  and  that  applieatio 
on  which  no  reasonable  profit  can  be  made  on  the  capital  expendi 
either  owing  to  the  character  of  the  demand  or  the  small  size  of  the  iust: 
lation  in  comparison  with  the  cost  of  connections,  should  be  discouragi 
No  connections  will  be  made  except  on  a  guarantee  of  consumption  uf 
I^er  annum. 

Rhos. — Tlis  Council  have  approved  of  the  proposal  of  Wrexh: 
Corjioration  to  extend  their  area  of  electricity  supply  to  Rhos  a 
the  r.djoimng  distiicts. 

Rhyl. — The  Council  have  approved  an  expenditure  of  £2.500 
the  extension  of  electricity  supply  to  Kinmel  Camp,  but  the  groa 
]';',rt  of  this  will  be  refunded  by  the  War  Office. 

St.  Helens. — An  inquiry  was  held  here  yesterday  (Thursday)  ii 
the  Council's  application  for  sanction  to  borrow  £15,000  for  exti 
sions  of  the  eleotrio  supply  imdcrtaking. 

GENERAL 

Belfast. — It  will  be  remembered  that  a  few  weeks  ago  a  quest 
arose  as  to  the  liability  of  the  electricity  department  for  hav 
passed  an  electric  lighting  installation  wliich  complied  with 
regidations  at  the  time  of  the  t«st  but  was  subsequently  found  to 
defective. 

In  the  particular  case  it  was  stated  that  the  wiring  contractor  had  u 
telephone  wire,  and  tlie  question  of  the  legal  responsibility  was  referrci 
the  solicitor  to  the  Corporation.  The  latter  has  now  reported  t 
■•  The  electricity  dejiartment  has  no  responsibiUty  whatever  for  defi 
occurring  in  consumers'  installations  after  the  same  has  been  tested  ■■ 
found  to  coniph'  with  the  regulations." 

Flaxton  (Yorks.) — The  Rural  Council  have  decided  to  adheri 
thi  ir  decision' not  to  allow  York  Corporation  to  erect  overhead  w 
for  tlie  supply  of  electricity  to  Old  Earsw  ick.  There  is  a  denuind 
the  sup])ly  of  electricity  for  jirivatc  lighting  in  Earswick,  and  it 
anticiiiiited  that  suppl\-  would  be  available  next  whiter. 

Hindley. — The  Lanc:ushirc  Electric  Power  Co.  has  been  author  • 
to  sui)plj'  electric  ciu-reiit  to  the  Swan  Lane  Colliery  Co.,  Me  - 
Croni]iton  &  Shawcross  and  the  Hindley  Field  Coal  Co. 

King's  Lynn. — Mr.  F.  H.  Lowe,  a  shift  engineer,  has  enlisted 
as  the  cliief  assistant  has  had  to  take  shift  duties  notice  has  I 
given  that  there  may  be  delay  in  attending  to  outside  work. 

London   Municipal   Loans. — The   IVasury   has   issued   fm 
instructions  as  to  limitation  of  local  loans.     However,  in  cases  w 
extensions  of  electricity  supply  undertakings  are  imperative  in  o 
to  supply  electric  jiower  to  lirms  engaged  (ui  war  work  the  Trea  ' 
has  arranged  with  the  London  County  Coun<ul  to  dispease 
many  of  the  usual  jireliminaries,  so  that  the  Council  can  grant  1  ' 
without  delay,  but  only  on  the  condition  that  the  extensioi^  i 
necessary  to  meet  the  requirements  of  lirms  engaged  on  work  il  ■ 
for  the  \Var  Office  or  the  Admiralty. 

MansDeld. — The  Electricity  Committee  have  decided  to  r 
one-half  of  the  econoiuLser  and  a  number  of  tubes  in  the  other  • 
a!  a  cost  of  £170. 

A  supply  of  current  to  the  local  military-  camp  wa3  oommcnoodoiP* 
.10th  inst. 

Meltham.— The  Urban  Council  have  appointed  n  tli-putatin  o' 
I  line  MirijiberH  of  the  Council  and  the  Clerk  to  wail  upou  the  !*» 
tricily  CoMimittec-  of  lludderslield  Corporation  with  r.f.  I'.nic  l'  "^ 
supply  of  clcotrio  ourrcut  iu  the  districti 
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Stretford.— The  TrafFord  Power  and  Light  Supply  (1902},  Ltd., 
hare  informed  the  Council  that  they  ha.ve  increased  the  charge  for 
current  for  liglitiiig  by  10  per  cent,  and  for  power  15  per  cent. 

Westminster. — The  liquidatore  of  the  Electrical  Power  Storage  Co., 
whicli  held  a  contract  for  the  maintenance  cf  the  storage,  batteries  at 
Hendon  iniirmarv  at  £60  per  year,  have  notified  the  C^uardiaii-s  that 
the  company  had  amalgamated  with  Me.ssrs.  Pritchetts  &  C4old  and 
had  gone  into  voluntary  liquidation. 

The  contract  willexpire  onNov.  2, 1919,  and  the  Guardians;  hare  agreed 
to  continue  the  contract  with  the  new  company  if  it  should  be  willing  to 
undertake  it  on  the  same  terms  and  conditions  as  the  E.P.S.  Co. 


Illll'll 


LIGHTING  &  POWER  NOTES. 


Belturbet  (eo;  Cavan). — A  special  meeting  of  the  Council  has  been 
called  to  consider  the  question  of^the  electric  lighting  contract  for 
the  ensuing  three  years.  i  -         .-  -' 

Bidford-on-Avon. — At  the  instance  of  Alcestcr  District  Council  a 
rial  meeting  of  the  Parish  Council  will  be  held  to  con-sider  the  pro- 
j  .-id  electric  lighting  of  Bidford. 

As  the  chairman  (Mr.  A.  G.  Phillips)  thought  that  before  the  parish 
meeting  was  called  there  should  be  sufficient  time  to  enable  the  pro- 
moters to  hold  a  demonstration  of  the  electric  lighting,  the  meeting  will 
be  held  on  or  about  Oct.  13. 

Crayford. — The  Parish  Council  has  obtained  tenders  for  the  lighting 
of  Barnes  Cray  and  Xorthumberland  estates. 

The  West  Kent  Electric  Light  Co.  offered  to  erect  at  intervals  of  60  yds. 
lamps  of  80  c.p.  at  £2.  8s.  8d.  per  lamp  per  annum,  and  of  100  c.p.  at 
£2.  12s.  lOd.  per  lamj).  For  Barnes  Cray  estate  it  was  estimated  that 
3,600  yds.  would  have  to  be  hghted  v/ith  about  60  electric  lamps,  or  about 
40  gas  lamps  80  yds.  apart.  Sixty  electric  lamps  would  cost  £146  per 
annum,  and  40  gas  lamps  £149. 13s.  4d.  jjer  annum.  On  the  Northumber- 
land Heath  estate  about  1,220  yds.  required  lighting,  and  the  necessary 
23  electric  lamps  would  cost  £55.  19s.  4d.,  and  16  gas  lamps  £55.  17s.  4d. 
It  was  stated  that  they  would  get  a  maximum  of  6,000  c.p.  from  the  gas 
lamps,  against  4,800  c.p.  from  the  electric  lamps. 

After  discussion  the  Council  decided  to  meet  in  Committee  on  a  date 
to  be  fixed  and  inspect  the  sjiecimen  lamps  wliich  the  companies  should 
be  asked  to  erect  in  the  meantime. 

Electricity  in  Colliery  Work. — The  directors  of  the  Main  Colliery 
Co.  report  that,  for  the  year  ended  June  30,  considerable 
expenditure  is  requucd  in  connection  with  additional  ventilating 
niachinerj',  safety  lamp.s  and  electrical  r^nd  other  ilevelopnients  at 
the  collieries,  and  e,  large  sum  will  shortly  be  required  for  renewal  of 
plant  and  works.  The  directors  have  placed  £8,500  to  reser\-e  for 
these  developments  and  renewals  and  no  dividend  is  recommended. 

Lerwick. — The  question  of  obtaining  electric  lighting  powers  foi 
the  burgh  will  be  considered  at  the  next  montUy  meeting  of  thy 
Council. 

Reigate.— The  Highways  and  Works  Committee  recommended 
thi'.t  23  gas  lamps  be  superseded  by  electricity  lamps,  but  the 
Council  have  decided  to  defer  the  work  until  the  months  of  Pebruarj' 
and  March  next. 


TRACTION   NOTES. 


Ill 

Belfast. — A  long  discussion  took  place  at  last  week's  special  meeting 
of  the  (Corporation  on  a  proposal  to  alter  and  curtail  the  existing 
tramway  fares  and  stages. 

Excepting  the  penny  fare,  it  was  proposed  by  the  Tramway  and 
Electricity  (Vmimittec  that  practically  all  the  fares  lie  changed  and  the 
distancfH  curtailed.  The  City  Accountant  estimated  that  there  would 
be  a,  deficit  at  the  end  of  the  current  year  of  £5,400,  unless  the  n:venue 
van  increased  and  the  exjienditure  reduced.  It  was,  however,  decided 
to  accept  none  of  the  projiosed  altera! if)ns  except  the  increase  in  the  fari^ 
to  GUniiormley  to  3d.,  on  the  ground  that  the  charges  would  not  produce 
the  necessarj'  increased  rcvenui-,  and  might  in  some  cases  riduce  the 
cxistinc  revenue.  The  Committee  were  instructi'd  to  investigate  the 
exp<-ndi(uri-  u]ion  the  system  with  a  view  to  a  reduction  in  the  various 
dtpartnii  nts. 

Bournemouth. — On  the  recommendation  of  tho  Tramway  Com- 
iittee  the  Council  have  granted  a  war  bonus  to  the  tramway  eni- 
I  I  yes  as  follows  : — 

To  thripe  receiving  over  30s,  a  week,  29  a  week  :  to  those  receiving 
between  20s.  ar.d  30s.,  2s.  (Wl.  n  week  :  and  to  all  youths  under  18  years  of 
age,  1h.  a  week.  TUu  estimated  total  cost  tHjr  annum  o(  Iho  bunuscs  is 
£1,731.  12a. 


Glasgow.— The  tramway  shelter  erected  at  Battlefield  by  the 
Corporation  Tramways  Committee  was  formally  inaugurated  on  the 
19th  iiist.  by  the  convener,  ex-BaUie.  Kirkland,  in  the  presence  of 
several  representatives  of  the  Corporation  and  of  a  good  number  of 
the  general  i)ublic. 

L.  &  S.W.  Railway. — It  is  amiounoed  that  the  newly-electified  lino 
between  \\'aterloo  and  East  Putney  will  be  opened  on  the  6th  pros. 

The  complete  electric  traction  scheme  of  the  company  provides  for  an 
electric  service  between  Waterloo  and  Wimbledon  by  way  of  Richmond 
and  Kingston.  Waterloo,  and  Shepperton  by  way  of  Twickenham,  and 
Waterloo  and  Windsor  by  way  of  Twickenham  and  Staines,  and  also  to 
Guildford,  and  possibly  to  Reading.  It  wiU  be  some  months  before  the 
fuU  service  can  be  jirovided,  although  it  is  hoped  that  by  the  end  of  Sept. 
the  Wimbledon  route  will  be  opened  to  the  public. 

Manchester. — Out  of  a  total  of  5,000  employes  of  the  tramways 
department  at  the  begimiing  of  the  war  2,013  have  joined  the  Army 
or  Navy. 

Of  those  who  have  enUsted  1,124  are  married  men  and  889  single  men 
(including  245  trolley  boys).  The  cost  to  tho  department  of  making  the 
allowances  to  the  men  who  have  enlisted  or  their  dependents  is  £70,000 
per  annum. 

The  Ti'aniwa3's  Committee  have  given  the  general  manager  (ilr.  J.  M. 
McElroy)  permission  to  engage  women  as  conductors. 

Women  Tramear  Conductois.— At  present  Salford  Corporation 

employ  55  tranici-r  conductors,  and  it  is  stated  that  they  are  per- 
forming their  duties  in  .i  very  sf.tisfactory  manner. 

At  Huddersfield  and  Manchester  tho  Corporations  have  also  decided 
to  engage  women  tramear  conductors. 


EMPIRE  NOTES. 


Australasia. — DimedLn  (\.Z.)  Corporation  propose  to  ask  for 
sanction  to  a  loan  of  £26,000,  of  which  £20,000  is  required  for  new 
tramcars  and  alterations  to  the  existing  traction  plant. 

The  question  of  the  construction  of  a  trunk  telephone  line  from  Sydney 
to  Brisbane  is  being  considered. 

Canada. — At  the  recent  meeting  of  tho  Montreal  Light,  Heat  & 
Power  Co.  the  president  (Sir  H.  Holt)  clainu^d  that  Montreal  was 
getting  the  chcajiest  light,  heat  and  power  of  any  city  of  im])ortance 
on  the  American  continent. 

Toronto  was  paying  65  per  cent,  more  than  Montreal  for  street  lighting 
alone.  Electrical  energy  generated  by  water  power  had  j)layed  an 
important  part  in  the  industrial  development  of  Quebec.  Sir  H.  Holt 
said  that  over  80  per  cent,  of  the  power  used  in  tho  Province  was  obtained 
from  water-power. 

The  Public  Service  Corpn.  of  Quebec  has  been  recently  incorporated  in 
order  to  supply  electrical  energy  for  light  and  power  in  tho  cities  of 
Quebec  and  Three  Rivers  and  in  several  of  tho  adjoining  counties.  Tho 
Shawinigan  Water  &  Power  Co.  will  supply  electric  current  in  bulk,  and 
the  undertaking  of  the  Dorchester  Electric  Co.  has  been  purchased. 

It  is  announced  that  a  jilan  to  develop  2,000,000  E.H.p.  by  danmiing 
the  lower  Niagara  River,  is  to  be  taken  up  with  Sir  Adam  Beck,  chairman 
of  the  Ontario  Hydro-electric  Commission.  Already  the  Commission  is 
supplying  over  800  rural  industrial  enterprises  and  distributes  over 
10<J,000  u.v.  Sir  Adam  Beck  recently  Stated  that,  apart  from  the  benefit 
of  (heaj)  power  to  industries,  the  Province  of  Ontario  would  soon  have 
J. 000  miles  of  publicly-owned  electric  railroads  and  those  would  ]my  from 
the  day  they  started  operations.  In  some  districts  electric  power  is 
being  applied  to  farm  work.  Farmers  are  cutting  their  ensilagi^  .and  filling 
their  silos  by  electricity  and  aro  commencing  to  use  electrically-driven 
threshing  machines.  More  even  power  was  being  secured  than  a  steam 
engine  could  provide  and  fewer  men  aro  required  for  the  work.  Tho 
farmhouses,  barns  and  stables  are  also  lit  by  eloctricitj',  and  power  was 
used  for  domestic  purposes  such  as  washing  and  ironing. 

Ontario  Hydro-Electric  Power  Commission.— Tho  seventh  annual 

rep(jrt  of  t)i<-  Hydro- lOleetric  Poucr  Coinmission  of  the  Provuice  of 
Untariu  for  the  year  enilrd  Get.  31,  1014,  bus  be<.u  |iul)lished. 

Owing  to  the  rapid  increase  in  tho  consumption  of  power  by  tho 
Municipalities  it  was  foiuid  neceHsary  to  du))licatc  the  transmission  lino 
from  Niagara  Kails  to  Dundas  (50  miles).  Aljout  260  miles  of  l.t.  wood- 
pole  lines  have  been  constructed,  245  miles  in  Niagara  and  ISmilesinthe 
eastern  section.  TIk;  commission  is  now  a  ]iroduc<T  as  well  as  a  trans- 
mitter of  power,  having  imrcbnscd  a  site  and  rlevelojK-d  power  nt  AVasdell's 
Falls  for  the  supply  of  the  lieaverton-Canning  district. and  m>go(ia(ions 
were  opened  for  tlio  ])urcha«e  of  the  fJcorgian  Bnj'  Power  Company's 
plant  at  Eugenia  Falls.  The  construction  work  complctrMi  included  the 
Windsor  extension  transmission  line  (5S  miles)  and  the  Ningara-Dundas 
duplication  (over  .50  miles),  also  seven  dislributiim  stations,  and  work  is 
proceeding  on  1 1  nthrrj,     The  buildings  extension  at  the  Niagara  trans- 
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former  station  was  finished,  the  110,000-volt  apparatus  for  the  fifth  bank 
of  three-phase,  3,500  k.v.a.  transformers  and  two  lines  hare  been 
installed,  and  the  two  46,000-volt,  10,500-k.v.a.  transformer  banks  and 
three  of  the  four  46,000-volt  lines  referred  tn  in  the  last  report  are  now  in 
use,  while  switching  equipment  has  been  in -i  ill.  J  fi  r  two  lines  as  spari-s. 
The  total  capacity  of  the  transformer  ami  ili-tnl.ution  stations  of  the 
Niagara  system  is  183,440  k.v.a.,  of  the  Si-veiu  .^y.^ttm  2,900  k.v.a.,  of  the 
Wasdells  Falls  system  1,650  k.v.a..  of  the  St.  Lawrence  system  600  k.v.a, 
andofthePortArthursystem5,250k.v.a.,  making  a  total  of  193,840  k.v.a. 
The  total  capacity  of  the  station  transformers  purchased  for  municipalities 
and  commission  was  17,425  k.v.a.  and  particulars  are  also  given  of  the 
switching  equipment,  ifcc,  purchased  during  the  year.  A  spare  feeder, 
supplied  by  the  Canadian  British  Insulated  Co.,  was  placed  in  service  in 
April,  1914,  and  five  more  feeders  of  the  same  capacity  were  subsequently 
installed,  two  to  supply  the  two  10,500  k.v.a.  46,000  volt  transformer 
banks,  a  third  to  supply  the  10,500  k.v.a.  110,000  volt  bank,  the  fourth 
and  fifth  being  used  temporarily  as  spares,  A  contract  has  been  let  for 
a  second  and  independent  conduit  system  from  the  Ontario  Power  Co. 
The  Union  Carbide  Co.'s  plant  at  Welland  is  now  being  supplied  witli 
three-phase  power  at  46,000  volts  over  three  transmission  lines  from 
Niagara  station.  The  Welland  Co.'s  equipment  consists  of  switching 
apparatus  for  controlling  four  inconiiiis  three-phase.  46,000  volt  lines 
and  five  feeders.  One  feeder  su].|ili(  -  thi.e  single-phase  400  k.v.a. 
26,400/220  volt  transformers  and  tlinr  In  deis  are  connected  to  three- 
phase  4,500  k.v.a.  transformers  and  tlie  tiftli  feeder  supplies  three  single- 
phase  3,000  k.v.a.  transformers.  The  Commission  is  also  supplving 
power  at  46,000  volts  to  the  Electric  Steel  &  Metals  Co.  at  Welland. 
Among  the  extension  works  was  the  extension  of  the  Toronto  transformer 
station  which  has  been  completed  and  an  additional  bank  of  three 
2,500  k.v.a.  single-phase  110.000  "  Y  "/13,200  "  delta  "  volt,  oil  insulated 
water-cooled  transformers  having  been  installed,  making  a  total  of 
25,000  k.v.a.,  110,000  volt  transformers  installed.  The  equipment  for 
the  110,000  volt  lines  from  London  to  Woodstock  and  St.  Thomas  was 
also  placed  in  service  in  August.  Particulars  of  the  extension  work  at 
other  transformer  stations,  ic,  are  also  given. 

On  Oct,  31,  1914,  there  were  completed  or  under  construction  800  miles 
of  I.t.  transmission  lines  of  voltages  varying  from  46,000  to  2,200.  The 
mileage  includes  609-68  for  the  Niagara  system.  60-77  for  the  St.  Lawrence. 
80-15  for  the  Simcoe  and  49-19  miles  for  the  Wasdell's  Falls  system.  In 
the  construction  of  these  lines  5.600  miles  of  wire  weighing  3,450,000  lb., 
33,000  -n^ood  poles  and  383  steel  towers  were  used.  Of  the  tranmissiun 
line  poles  685  miles  of  single  circuit  telephone  line  has  been  erected  for 
use  in  operating  the  system.  2,915-87  miles  of  aluminium  cable  of 
1,977,065  lb,  weight  are  in  use,  also  254-67  miles  of  copper  (634,166  lb.), 
1,399-92  miles  copper-clad  steel  wire  (235,396  lb,),  39-90  miles  gal.  iron 
wire  (10,3741b.),  754-65  miles  gal.  steel  cable  (478,4481b.)  and  255-21 
miles  reinforced  aluminium  wire  (121,007  lb.) 

Electric  current  is  now  being  supplied  to  59  municipalities,  13  having 
been  added  during  the  year.  At  the  head  of  the  list  is  Toronto  which 
took  21,508-5  H. p.  (increase  of  3,511  n.r,  over  1913)  and  at  the  bottom 
New  Toronto  with  a  load  of  10  h.p.  The  total  expenditure  on  tlie 
Niagara  svstcra  is  §5,960,856-60  ;  the  annual  receipts  for  the  year  ended 
Oct.  31,  1914.  were  8994,253-98,  and  the  disbursements  8851,600-70. 
leaving  a  surplus  of  S142.653-28.  The  total  capital  expenditure  on  the 
whole  of  the  systems  ia  810,1.30,048-83  and  the  annual  expenditure  during 
1914  was  84,390,836-53.  The  Commis.sion  assists  municipalities  in 
invegtigating  power  conditions,  in  preparing  estimates  of  costs,  &c.,  and 
a  long  list  of  places  is  given  for  which  tliis  work  was  performed  during  the 
past  year.  Municipalities  have  invested  in  distributing  plants  to  the 
extent  of  815,249,203  ;  the  annnal  charges  for  interest  and  sinking  and 
were  $661,949  and  the  surplus  was  $1,601,167,  of  which  $850,018  was 
allowed  for  deferred  maintenance  due  to  general  decay  and  obsolescence. 

South  Africa. — C'a,po  Town  Electiicity  Committee  propose  to 
boiTow  £75,000  for  electricity  supply  (xtension  purposes  du'-irg  the 
next  two  yecrg. 


FOREIGN  NOTES. 


Mexico. — The  Commercial  Int(-llig(ncc  Brr.nch  of  tlic  Bor.rd  of 
Trade  Imvc  received  n  telcgrr-in  from  H.M.  ('dnsul  at  Mexico  City 
that  cOmmiinic.'\tion.s  have  L-ecn  restored  with  Vtra  Cruz  by  rail,  but 
In  hi.M  opinion  it  would  be  preferable  to  defer  HliipinenLs  of  British 
merchandise  for  thn  present  except  by  advice  of  local  ajjent.s.  Com- 
innnications  between  tlie  city  and  the  northern  frontier  is  still 
inti-mipl'd. 

United  States  and  Hydro-electric  Work.— Tlic  "  Electrical  World  " 
announces  that  information  regarding  hydro-electric  developmeni 
in  foreign  oountricH  hra  been  collected  for  the  Department  of  Com- 
merce. 

The  information  rcIatoH  to  installatlonB  of  various  sizes  in  Baliia 
(Hraril),  Slavangpr  (Norway).  OothoMburg  (Sweden),  Seville  (Spain). 
Zan-/ibar  and  Tamatavo  (Mn<l8Knscar).  The  data  have  Iwen  secured 
by  Ami-rieun  eonfiiilar  ofrieers.  and  cover  many  matters  connecti-d  with 
hydro  (Ifetrio  profiorties.  Much  as  the  SwcdJHh'Wator  Power  Assoeiation 
nnd  Swe.li!<li  Kleelrie  Works  Ainneialion,  trade  in  olb-elrical  materials, 
metliods  eniplo.ved  by  Crmany  in  JMuMing  up  a  market  tir  eleetrical 
apparatus  and  Hupplieg  in  KusHia,  po»Hil)i|itieB  for  extensions  of  American 


trade  in  Jladagasear,  &c.  The  reports  (in  manuscript)  are  being  ex- 
hibited in  turn  at  various  cities  and  towns  of  the  United  States,  and  they 
can  be  inspected  by  all  those  engineering  firms  and  exporters  interested 
in  hydro-electric  work. 


MISCELLANEOUS  NOTES. 


Competition  with  Germany  and  Auslris-Hungary. — the  Com- 
mercid  Intelligence  Branch  of  the  Borrd  of  Tr.-de  hr.ve  published 
1ls;s  32  &  33  of  r.rtieles  whose  sources  of  supplj-  or  mr-rkets  hr.ve 
been  interfered  with  by  the  wr,:-,  r.nd  copies  mr,y  be  obtained  by 
United  Kingdom  manufacturers  r.nd  exporters  of  British  goods 
from  73,  Basinghall-street,  London  E.G.  The  articles  wanted  in- 
cluded oleotriccl  apparatus  and  accessories,  electric  cables,  felt  tape 
for  insulated  wire  covering,  &c. 

Radiotelegraph  Note. — The  first  direct  public  mrolcKs  telegraphic 
service  between  Jr.jx.n  and  foreign  coimtrics  wao  recently  inau- 
gurated via  Ochiishi,  on  the  cast  coast  of  the  Hokkaido,  to  Petro- 
p.'jvlovsk,  in  Kamchatka.  It  is  announced  that  a  public  service  is 
now  available.  Publio  messages  are  to  be  dispatched  from  any 
post  office  in  Japan  to  Petropavlovsk  at  48  sen  (Is.)  per  word. 

Fire. — A  fire  occuirsd  at  Belf  c-3t  Corpor.^tioa  elestrioity  works  on 
Sundoy  lait. 

The  outbreak  is  attributed  to  the  spontaneous  combustion  of  coal  in 
the  bunkers  over  the  boilers.  The  coal  conveyor  was  damaged  and  will 
not  be  available  for  use  for  a  month.  Parts  of  the  roof  were  also  damaged 
but  the  damage  is  covered  by  insurance.  The  supply  of  current  for 
fighting  and  traction  is  not  affected. 

Imports. — The  followuig  are  official  values  of  electrical  machinery, 
material  and  apparatus  imported  into  this  country  (a)  during  .July, 
1915,  and  (6)  the  aggregate  figures  from  J.an.  1  to  July  31,  with  the 
incroa':es  or  decreases  compared  with  the  corresponding  periods  of 
1914  :— 

Electrical  machinery,  (a)  £111.290  (including  generators  and  motors 
other  than  for  aeroplanes,  motor  cars  and  cycles,  £24.372,  .vid  electrical 
machinery  unenumerated,  £86,918)  (decreas?  £105,595).  (b)  £1.022,452 
(including  generators  and  motors  other  than  for  aeroplanes,  motor  cars 
and  cycles,  £166,019,  and  electrical  machinery  unenumerated,  £856,433) 
(increase  £29,693)  ;  telegraph  and  telephone  cables  other  than  sub- 
marine, (a)  £1,963  (decrease  £4,011),  (6)  £16,901  (decrease  £25,8,53)  ;  tele- 
gi-aph  and  telephone  apparatus,  (a)  £7,578  (decrease  £7,603),  (6)  £42.753 
(decrease  £103,760)  ;  other  eleetrical  wires  and  cables,  rubber  insulated, 
in)  £14.629  (decrease  £25,436),  (b)  £.56.865  (deerea-^e  tl(i2.1S8) :  with  oth-r 
insulations,  (n)  £4,328  (decrease  £8,298),  (h)  £2(>.S(iS  (deerer.se  £36.147)  ; 
eavlions.  {a)  £13.735  (increase  £3.633).  (6)  £72.226  (deerease  £21,3U))  ; 
ghiw  lamiis.  (o)  £11.853  (increase  £8.')5).  (ft)  £79.995  (decrease  £11.4lU): 
arc  lamps  and  electric  searchlights,  (n)  nil  (decrease  £266).  (6)  £1.586 
(decrease  £867)  ;  parts  of  arc  lamps  and  searchliglits  (other  than  carbjus). 
(a)  £11.867  (increase  £.5.118).  (A)  £.53.739  (decrease  £2.249)  ;  primary  and 
secondary  batteries,  (n)  £6.758  (decreasL>  £4.298).  (ft)  £67.887  (increasj 
£S.17(>)r  meters  and  measuring  instruments.*  (a)  £3.965.  (6)  £18,315; 
.switchboarils,*  (re)  £515,  (ft)  £4,015;  electrical  goods  and  apparatus 
unenumer.-,ted,  (a)  £21,013,  (ft)  £118„306.  Total  of  electrical  goods  and 
api)aratus  other  than  machinery  and  uninsulated  wire,  (a)  £98,248 
decrease  £41,098),  (ft)  £.553,456  (de"creaso  £390,535). 

Exports. — The  exports  of  electrical  machinery,  material,  &c.,  (a) 
during  July,  1915,  and  (6)  from  Jan.  1  to  July  31,  with  the  increase 
or  decreases  compared  with  the  corresponding  periods  of  1914,  wore 
a-,  follows  : — 

Electrical  machinery,  (n)  £110.207  (including  railway  and  tramway 
motors,  £4.433,  generators  and  motors  other  than  a'>roplanes,  nuitor 
cars  and  cycles  £73.998  and  electrical  machinery  unenumerated  £31.776) 
(decrease  £89.069).  (ft)  £827.073  (including  railway  and  tramway 
motors  £86,434,  generators  .-vud  7notors  other  than  for  a.'ropUues, 
motor  cars  and  cycles.  £391.032.  and  eleetrical  marhinery  m\en\nneratod, 
£349,007)  (decrease  £700,043):  telegraph  and  telephone  cables,  sub- 
marine (ii)  £42,.573  (decrease  £93,9S(>).  (ft)  £227.952  (decrease  £202,760) ; 
other  than  submarine.  («)  £35.<)96  (incR^ase  £12,1112).  (ft)  £2(13.250  (in- 
crease £.50.026)  :  telegraph  and  t(-lephone  apparatus,  (:)  £16,751  (<lo- 
ereaso  £4,091).  (ft)  £116.1.58  (decrease  £49.1.">9);  other  electrical  wiroe 
and  cables,  rubber  insul.ated,  («)  £28.220  (increase  £.569)  (ft)  £169.329 
(decrease  £46.702);  with  other  insulation,  (n)  £40,,551  (increase  £8.037) 
(ft)  £246.193  (decrease  £13.775) ;  carbims.  («)  £l.5.->9  (increase  £1.021).  (6) 
£4.929  (decrease  £1.114) :  glow  lamps,  (n)  £I3.:!II6  (increase  £11.2ti3).  (6) 
£81.721  (increase  £1 1,864) ;  arc  lamps  and  searehlights,  (n)  £297  (decrease 
£391),  (ft)  £2.338  (decrease  £6,625) :  ])arts  of  arc  lam|)S  and  searehlighta 
(otlu-r  than  earl.ons),  («)  £2,1120  (increase  £96),  (ft)  £10,792  (decrease 
£8.992)  ;  primary  and  secondary  batteries,  (n)  £13.207  (increase  £5,405). 
(ft)  £1 16,138  (increase  £8,352)  :  meters  and  measuring  implements,*  (fl) 
£13,458.  (ft)  £90.515:  transformers.*  (<i)  £3.9,83.  (ft)  £43.271;  switch- 
boards.* (o)  £5.981,  (ft)  £36,743  ;  electrical  goods  and  ajiparatus  unenu- 
merated. (n)  £43,549  (decrease  £45,043),  (ft)  £339,720  (decrease  £221.229). 
Total  of  electrical  goods  and  ajiparatus,  other  than  machinery  and 
uninsulat<id  wire,  {n)  £262.051  (deereaso  £92.354),  (ft)  £1,749,019  (dc 
crease  £309,585). 

*  Not  enumerated  Boparately  in  previous  years. 
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TENDERS    INVITED. 


Switchgear,  Transformers  and  Cables. 

Shanghai  Municipal  Council  invite  tenders  for  the  cupply  Mid 
delivery  f.o.b.  British  port  of  e.h.t.  Switchgear  suitable  for 
22.000  volts  working  pressure ;  e.h.t.  Str.tic  Transformers 
(22,000  to  6.600  voltr)  of  4,200  k.v.a.  and  2.000  k.v.a.  single 
phase  and  .3,000  k.v.a.  and  1,250  k.v.a.  tliree  phase;  and 
Armoured  Three-core  Cable  for  22,000  vclts,  with  Box«' . 
Specificatior?,  with  general  conditions  and  forma  of  lender, 
from  the  eonsultmg  engineers,  Mersrs.  Preece,  Carclew,  Snell  & 
Rider,  8,  Queen  Ance's-gate,  Westminster,  S.W.,  to  whom 
tenders  are  to  be  delivered  by  noon  of  Wednesday,  Sept.  29. 
See  also  an  ailverlisemeni. 

Turbo-Generators,  Boilers,  Condensing  Plant,  &c. 

Shanghai  Municipal  Council  invite  tenders  for  the  .supply  and 
delivery  f.o.b.  British  port  of  (a)  one  Turbo-generator  of  not  less 
than  5,000  kw.  capasity,  with  Condensing  Plant,  &c.  ;  (6)  one 
or  two  Turbo-gcnera-tors  of  about  10,000  kw.  capacity,  with 
Condensmg  Plant,  &c.  Copies  of  spccificatiorLs  and  forms  of 
tender  from  the  coasulting  engineers,  Messrs.  Prcccc,  Cardcw, 
Snell  &  Rider,  8,  Queen  Anne's  Gate,  Wcstmin.ster,  S.W.,  to 
whom  tenders  (in  duplicate)  should  be  delivered  by  noon,  Sept.  24. 

Johannesburg  Municipal  Council  invite  tenders  by  Sept.  25 
for  supply  and  erection  of  two  3,000-kw.  Turbo-alternators, 
Condensing  Plant,  Switchgear,  &c.  Specifications  from  the 
Controller  of  Stores,  and  tenders  to  the  Town  Clerk,  Municipal 
Offices,  Johannesburg.  Copies  of  specifications  may  be  seen  at 
the  Board  of  Trade.  73,  Basinghall-street,  London,  E.C. 

Johannesburg  Council  require  tenders  by  noon  Sept.  30 
for  Two  (or,  alternatively.  One)  Water-tube  Boilers,  with  Super- 
heaters, Mechanical  Stokers  and  Draught  Plant.  Specifications 
from  the  ControUi  r  of  Stores,  Municipal  Offices,  Johannesburg. 

Electrical  and  Tramway  Stores. 

The  directors  of  the  Powell  Duffryn  Steam  Coal  Co.  invite 
tenders  for  the  supply  of  Electrical  Goods.  Tenders  to  com- 
pany, 101,  Leaden  hall -street,  E.C,  by  10  a.m.  Sept.  8. 

West  Ham  Guardians  invite  tenders  for  the  supply  of  Elec- 
trical Fittings,  &c.  Tenders  to  the  Clerk,  Board  Room,  Union- 
road,  Leytonstone,  London,  N.E.,  by  10  a.m.  Sept.  2. 

Portsmouth  Tramways  Committee  invite  tenders  by  10  a.m. 
Aug.  31  for  Tramway  Materials,  including  Overhead  Line 
Material,  Oils,  Castings,  Engine  Packings,  &c.  Specifications 
from  the  Electrical  Engineer. 

Electric  Motors,  Pump,  &c. 

Sydney  (X.S.W.)  Council  require  tenders  by  Sept.  13  for 
supply  of  a.c.  and  d.e.  Motors  during  two  years  (contract  382). 
Specification  from  the  City  Electrical  Engineer. 

The  Metropolitan  Board  of  Water  Supply,  &c.,  Sydney 
(X.S.W.),  want  tenders  by  2  p.m.  Sept.  0  for  Cent rifugal  Pump 
and  Electric  Motor  for  Richmond  pumping  station.  Specifica- 
tion, &c.,  from  341,  Pitt-street,  Sjdne3\ 

Goierating  Plant. 

The  Australian  Commonwealth  Department  cf  Dcfc;vjo 
require  tendera  by  noon  Oct.  25  for  Power-.station  Plant  and 
Equipment  for  the  Naval  Dockyard  Cockatoo  Island,  Sydney, 
N.S.W.,  and  by  noon  Oct.  27  for  Machine  Tools.  Speoifioations 
from  Director  of  Xavy  Contrr/Dto,  Navy  Office,  Melbourne. 

Wiring  and  Fittings. 

KiRKC.M.in'  TowT.  Courcil  requu-o  tender;)  by  firat  post  Sept.  0 
for  Electric  Light  Inijtallation  at  new  nanatoriiim  and  other 
buildingH  at  the  Fever  Hospital.  Specification,  &c.,  from  the 
Eurgli  Electrical  Engirccr. 

Islington  (London)  Guardiar.n  want  (cndern  l.y  Sept.  7  for 
8ix  montbi;"  :upply  of  Electrical  Fitting.!  and  Sundrie.:.  Iron- 
mongery. &c.  Forms  of  terdcr  frcm  the  Clt  rk,  St.  Johni;-rca'J, 
Upicr  Holloway.  N. 

Heetric  Cranes,  &c. 

Tcnder-s  arc  invited  (until   noon  Sept.   (i)   by  the  Direcii'iU 
General  de  Obra.s  Publicas,  .Minist<'rio  de  Fonicnto,  Miwlrid,  for 
Tl       various  work  at  the  Port  of  -Melilla  (Spain),  inchuling  sujiply  of 
Electric  CraniH,  Rails,  &c.     The  '•Gnccta,"  of  July2.'>.  contain- 
ing particular",  may  be  seen  at  73,  Basinghallstreet,  E.C. 


Tran:forn:ers,  Relays,  Fuse  Blocks,  &c. 

The  ^■ICTORIAN  Railway  Commis.sioners  require  tenders  by 
11  a.m.  Sept.  8  for  Transformers  and  Relays  for  Point  Indication 
for  Automatic  Signalling  (contract  28,918) ;  and  Electric  Point 
and  Lock  Detectors  (28.951)  during  five  years  ;  and  by  11  a.m. 
Sejrt.  29  for  5,000  Fuse  Blocks,  5,000  Spare  Porcelain  Baies 
and  10,000  Spare  Fuse  Clips  (29,080).  Specifications  from  th-3 
Commissioners'  Oiiioes,  Spencer-street,  Melbourne,  Australia. 

The  Deputy  Postmaiter-General,  Melbourne,  invites  tender.-, 
by  3  p.m.  Sept.  7  for  Telejjhonc  Parts  (schedule  1.243),  and  b>- 
3  p.m.  Sept.  14  also  for  Telephone  Switchboard  Pa->  (schedule? 
1 .220)  for  the  Commonwealth  Postmaster-General'sl^-x-pt.  Speci- 
fie;i*ions  from  High  Commissioner,  72,  Victori;i  -st..  Londjn,  S.^^'. 

Telegraph  and  Telephone  Material,  Wire,  Instruments,  &c. 

The  Deputy  Postm^.ster-Goneral  Brisbane,  (Queensland), 
invites  tenders  until  Oct.  6  for  supply  of  Tinned  Copper  Wire 
(schedule  357)  and  Porcelain  Pothead  Insulators  (schedule  300) 
for  the  AusTRALLiN  Commonwealtti,  Postma5ter-Gencrar.j 
Department. 

The  Po,?tma3ter-Genc ral's  department  of  the  Commonweahh 
of  Australia  invites  tenders  (until  Sept.  23)  for  the  supply  of 
Condensers,  Galvanometers,  Relays  and  Sundries,  and  for 
Incandescent  Electric  Lamps,  and  (until  Oct.  6)  for  the  supply 
of  Poles  (iron  or  steel)  and  Fittings. 

Tendci  forms,  in  all  eases,  from  the  Commonwealth  ofTiceH, 
72,  Victoria-street,  S.W. 

The  Public  Service  Stores  Tender  Board,  Wellington  (N.Z.), 
requir.i  tenders  by  4  p.m.  Sept.  4  for  (1)  92  miles  of  Air-spaced, 
Paper-msulated,  Lead-covered  Telephone  Cable,  rjid  (2)  100 
miles  of  Insulated  r.nd  Braided  Wire.  Particularj  mE.y  be 
obtained  fronv  the  Controller  of  Stores,  Post  and  Tolegr.'.ph 
Dept.,  Wcllmgton  ;  the  District  Store  Keeper,  Post  and  Tele- 
grf.ph  Dept.,  Christch',ir;h  ;  or  tlic  Telegraph  En;^inecr.;  ai 
Aucldand  or  Dunedin. 

illlllllllllillilllllllllllllllllllPllllillllllllllllllllli 

m  TENDERS  RECEIVED  AND  ACCEPTED,  m 
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Barking. — As  :t:ttrt  in  or.r  last  issue,  the  Council  have  plr,?al 
orders  for  a  1,000  kw.  tur'jo-alternaior,  condensing  plant^  piping, 
stoker,  economiscr,  &c.  The  following  tenders  were  received  for  the 
turbo-nlternator  ."nd  condenser  : — 

Brush  Electrical  Engineering- Co.  (accepted),  £6,180  ;  Willans  &  Robin- 
.son  (\'icker.s'  alternator),  £0,170  and  (Siemens'  alternator)  £6.112; 
*Dick,  Kerr  &  Co.,  £6,339;  D.  Adamson  &  Co.,  £f..t!)9;  Iticliardsons, 
Westgarth  &  Co.  (Siemens'  alternator)t  £6,635;  M.i,>  lin..  ul.il.rik  Di-r- 
likon.  £6,320  and  £6,995  ;  Briti.sh  Thomson-Houst.ni  ('...  i  Wortliiugton 
condenser)  £6,215,  (Willans'  condenser)  £6,406  ;  .!?»>!.  Howclcii  &  Co., 
(Vickers'  alternator  and  Worlhington  condenser)  £6,516;  British  West- 
inghouso  Co.,t  £6,250,  (Cole-Marchent  condenser)  £6,595,  and  (Worlh- 
ington condenser)  £6,711  ;  Belliss  &  Moroom,  (Siemens'  altern^vtor) 
£6,.591,  (G.E.C.  alternator)  £6,530,  and  (Vickers'  alternator)  £0.1140  ; 
C.  A.  Par.sons  &  Co.,  £6,664;  Erasers  &  Chalmers,  (Vickers'  alterruitDr, 
Cole-Marchent  condenser)  £6,550  and  £6,806.  (ditty,  Worthinglun 
condenser)  £(i.924,  (Brown,  Hoveri  alternator  and  Worthington  con- 
denser) £6,697,  (ditto,  Cole-Marchent  condenser)  £6.682,  (G.E.t'.  alter- 
nator, Worthington  condenser)  £6,665,  (Siemens'  alternator,  Worthing- 
ton condenser)  £7,018,  (ditto.  Cole-Marchent  condenser)  £7,003. 

For  the  8up])ly  of  high-tension  cable.  &c.,  the  following  tenders  were 
received:  Pirelli  (Ltd.)  {arxejdccl)  £2..5.50 ;  Macintosh  Cable  Co., 
£3,064;  Union  f:al)le  Co..  £2,975;  Western  Electric  Co.,  £2,865  ;  Sicmc:u 
Bros.  &  a..,  £2,860  ;  W.  T.  Henloy'.s  Telegraph  Works  Co.,  £2,782. 

Railway  Lamps. — Siemens  Br:»;.  Dynamo  Worlds  h;',vc  received 
an  order  for  the  supply  of  W'otan  lamp.",  to  the  Groat  Contr.-,l  Rr.ilw.-.y. 

Sydney  (X.S.W.). — The  C'ouncil  have  nc:;oj)ted  tlic  folljwin;; 
tenders  : — 

N.  Guthridge,  18  5.000- volt  feeder  panels,  £2,520,  and  30  5,000- volt 
transformer  panels,  £.3,438;  British  Gcnl.  Elee.  Co.,  22  415-voIt  trans- 
former ])anels,  £1,01!(.  14.s..  28  415-volt  distributor  panels  £1,274,  and 
8  4l5volt  Humnialion  panels  £575  4s. ;  A\istralian  (Jen.  Elcc.  Co.,  l.t.  d.e. 
fcioder  panels,  2  5,000-volt  feeder  |)anel.s.  2  5.IX)0-volt  transformer  ])anels. 
2  415-volt  transformfr  panels  and  2  415-volt  diHlritmtor  panels,  £S14; 
NoycH  Bros.,  2  lO.OtJO-voll  feeder  panels  and  2  70,000-volt  transformer 
]>anclM,  £652  ;   30  5-amp.,  25  10-omp.  and  10  25-ainp.  Ferranti  meturs. 


'  Incomplete. 


■f  Not  to  specification. 
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Government  Contracts. — The  following  tenders-were  accepted  by 
the  British  Government  Departments  during  July  : — 

War  Oj^ce.— British  Insulated  &  Helsby  Cables.  Callender's  Cable  & 
Construction  Co.,  W.  T.  Glover  &  Co..  A.'Crcen  (Ltd.).  W.  T.  Henleys 
Telegraph  Works  Co..  Hooper's  Telegraph  &  India  Rubber  Works. 
Liverpool  Electric  Cable  Co..  Midland  Electric  Wire  Co.,  Siemens  Bros.  & 
Co..  and  Ward  &  Goldstone.  electric  cable  and  wire  ;  Austin  Motor  Co.. 
parts  of  generating  sets ;  Croggon  &  Co.,  Houghton-Butcher  Mfg.  Co..' 
Mason  &  Brown,  and  H.  W.  Sullivan,  signallers'  dummv  keys  :  Cryselco 
(Ltd.),  General  Electric  Co.,  Pope's  Electric  Lamp  Co".,  and  Yorksliire 
Incandescent  Electric  Lamp  Co.,  electric  lamps  ;  Western  Electric  Co.. 
telephone  sets ;  Drake  &  Gorham,  electric  lightmg.  St.  Anthony  : 
Henley's  Telegraph  Works  Co.,  electric,  lighting.  Devonport :  Ednumd- 
son's  Electricity  Corpn.  and  A.  V.  Gifkins  &"Co..  wiring  at  Sahsbury 


Camp  ;  W.  J.  Furso  &  Co.,  electric  lifts,  Whallev  ;  Mann,  Eserton  &  Co., 
electric  light  and  power  installation,  Park  Royal. 

Croitm  AgcnUfor  the  Colonies. — Siemens  Bros.  &  Co.,  submarine  cable. 

India  Office.. — Marconi's  Wireless  Telegraph  Co.,  aeroplane  trans- 
mitters ;  Siemens  Bros.  &  Co.,  cells;  Taylor.  Tmmicliff  &  Co.,  and  Buller's 
(Ltd.),  insulation  cups  ;    Callender's  Cable  &  Construction  Co.,  wire. 

H.M.  Office  of  Works. — Pinching  &  Walton,  electrical  work,  Eastcotc 
alien  camp. 

Post  Office.— Creed,  Bille  &  Co.,  and  Cell  Telegrapliic  Appliances  Snid.. 
telegraph  apparatus ;  Automatic  Telephone  Jlfg.  Co.,  British  Insulnted 
&  Helsby  Cables  and  Peel  Cornier  Telephone  Works,  telephone  appa- 
ratus :  Johnson  &  Phillips,  Siemens  Bros.  &  Co..  and  Union  Cable  Co., 
telephone  cable  :  A.  C.  Cossar  (Ltd.),  telephone  lamps  ;  F.  Smith  &  Co. 
(inc.  in  London  Elec.  Wire  Co.  &  Smiths),  copper  wire  :  Chloride  Elec- 
trical Storage  Co.,  alterations  to  batteries  Central  (London)  Exchange. 


FINANCIAL    MATTERS. 


MUNICIPAL  ACCOUNTS. 


Huddersfleld. — The  tramway  accounts  for  the  year  to  March  .31 
show  total  capital  expenditure  £477,919  (increase  "£19,041).  f;U,392 
of  debt  has  been  extinguished  and  the  consolidated  loans  fimd  and 
sinking  fund  amount  to  £160,207. 

Revenue  was  £127.060,  working  expenses  were  £70,380,  war  service 
allowances  required  £1.599,  interest  £15.639  and  sinking  fund  £13,407, 
leaving  net  profit  £22.237.  of  which  £15.575  has  been  placed  to  reserve 
or  renewals  fund  and  £6.662  contributed  in  aid  of  borough  rate.  Revenue 
per  car-mile  was  llOSd.,  average  working  expenses  were  0-70d.,  exclusive 
of  power,  which  cost  l-46d.  Passengers  carried  were  23.933.065,  car- 
miles  run  2.787,809  and  units  used  5,398,258  =  1-93  per  car-mile. 

King's  Lynn. — The  electricity  department's  accounts  for  the  .yo;i;- 
ended  March  31  show  total  cajjital  expenditure  £56,762  (increase 
£  1 . 1 20),  of  which  £22,2 1 0  is  outstanding. 

Income  was  £0,000,  working  and  general  expenses  were  £4,773,  leaving 
gro.ss  profit  £4,226  (£4.662).  Interest  required  £853  (£860.  and  repayment 
of  capital  £2,017  (£2.017)  and  the  net  profit  was  £1,350  (tl.776).  Works 
costs  were  0-95d.  (0-92d.)  and  total  costs  (exclusive  of  pubhc  lamp  main- 
tenance, capital  charges  and  war  allowances)  l-36d.  (l-28d.)  per  unit. 
Average  price  obtained  was  2-76d,  (2-66d.)  Units  generated  were 
r).-)6,.340  (723,214)  and  sold  61.5,803  (609,874).  Total  maximum  supplv 
demanded  was  515  kw.  (450  kw.)  and  load  factor  was  14-55  (16-99)  per 
cent.     Horse-powerof  motors T;onnectcd  is  766  (749). 

Portsmouth.— Tlio  recounts  of  the  trann\;i,ys  depfiriment  for  the 
year  ended  March  31  .-how  total  capital  exp"enditure  £730,607  (in- 
crease £4.690),  of  whicli  £06,053  has  been  repaid,  while  £22,555  ha-, 
been  contributed  out  of  revenue  for  capital  outlay,  and  the  amount 
in  sinking  fund  is  £210,462. 

Revenue  was  £123.991  (compared  with  £116,901  in  previouB  year). 
workmg  cxiK-n.scs  were  £56,888  (£57,619).  Grants  to  dependents  of 
employees  serving  with  H.:M.  Forces  absorljed  £1,769,  interest  required 
£21.(>43  (£21,.592),  sinking  fund  £18,4.54  (£18,263)  and  income  tax  £1.940 
(£1,.301),  and,  with  interest  on  credit  b.alance,  £779,  the  balance  amounts 
to  £24,074,  or  £34,777,  mcluding  £10,703  brought  forward  from  last 
accoimt.  £10.000  (£5,000)  has  been  contributed  in  aid  of  rates.  £3,0(10 
placed  to  reserve  and  uisurance  fund  and  £7,186  to  renewals  fund.  Total 
revenue  jxr  car-mile  w.is  12-201d.  (ll-204d.)  and  working  exiienses, 
mcluding  power,  were  5-599d.  Passengers  carried  were  27.554,194,  car- 
miles  run  2,438.621  .and  units  used  3.272.089  =  1139  per  car-mile. 

The  gi-neral  manager  (Mr.  W,  R.  Spaven)  says  in  his  report  the  cars  in 
BCrvice  and  llic  mileage  run  during  tiie  winter  were  re<lnced  owing  to  so 
many  men  having  joined  H.M.  Forces  and  the  dilliculty  of  filling  their 
placcH.  The  receipts  showed  decreases  in  August  and  Septi-niber.  but 
increases  in  each  of  the  subsequent  months.  Wages  of  motf)rmen  and 
conductors  decreased  £869  owing  to  reduced  niunlK-r  of  cars  run. 

Councillor  Timpson.  chairman  of  the  Tramways  Coniniiltee,  in  sub- 
milting  the  accounts  to  the  Council  said  that,  having  regard  to  their 
diflicnllies  tlie  balance-sheet  waw  b<'tter  than  could  have  been  expected. 
I'ruffic  returns  increa.scd  by  £0.741.  and  the  nmo\int  transferred  in  aid 
of  rnleH-hnd  been  inc-rcused  by  £5.(K)0,  from  £5.000  to  £Ul.OOO.  The 
nllowances  made  to  men  who  had  joined  for  the  war  for  eight  months 
were  £1,769.  There  had  beenconi]>hiintHfrom  thepublicaml  theCouncil 
m  reynrd  to  the  reduced  si^rvice,  l)iit  ho  asked  all  rea.sonable-minded 
I»op|i.  to  !«•  htill  forbearing.  The  jervitte  now  was  even  a  better  one 
llian  HI  the  jirem-nt  eireumstnnces  the  town  could  reasonably  expect. 

Stockton-on-Tees.-  '\l\f  aceouiUrt  of  the  electricity  departtm-nt 
for  the  year  <  ndcd  .Mi..r<  h  31  hIk.w  to'al  eai.iti'.l  expenditure  £03,313 
(Hierease  £:).L>S0).  f,f  «  hj,.),  t27..'-.77  han  been  repaid. 

lne„rne  wii«  £10,0(12  and  working  and  genernl  oxpenBcn  were  £0,l.'in. 
eaviiii!  Kro»«  profit  U.r^.  After  provi.ling  for  capital  charg.s.  illeom. 
ax   ...-w  „„.,..rH  (£|(M)  an.l  bad  debl.s.  A-c.  (£231.  the  net  profit  transferred 
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to  rewrvf  vinn  tUH.     Unit 
amlHuld  l,r.Hl.J!l7. 


profit  transferred 
1  and  purchased  weio  1,768,61), 


MONTREAL  TRAMWAYS  CO.  (LTD.)— The  report  for  the  j-ear  ended  Juno 
30  slates  that  tlic  gross  earnings  decreased  §017,572,  operating  expenses 
8492,118  and  net  earnings  §125,454.  The  ratio  of  operating  expenses  to 
earnings  is  56-92  per  cent,,  compared  with  58-89  per  cent.  $212,732  has 
been  charged  to  contingent  renewal  account,  $666,430  has  been  exix-nded 
on  maintenance  of  jilant  and  equipment,  maldng  the  total  expenditure 
on  upkeep  $879,162.  The  gross  earnings  were  $6,525,232,  oix-ratiiiu 
expenses.  83.713,996;  net  earnings,  82,811.235.  After  deducting 
city  percentage  ($414,149),  interest  on  bonds  and  loans  ($825,415). 
on  debenture  stock  ( $800.01)0),  dividends  of  10  per  cent.  ( $278,880),  and 
placing  $275,000  to  contingent  account,  the  surplus  is  $124,991. 

VICTORIA  FALLS  &  TRANSVAAL  POWER   CO.  (LTD.)— The  man.aging 
director  (Mr.  A.  E.  Hadley),  v.ho  presided  at  the  meeting  last  week,  ex- 
plained that  the  chairman  (the  JIarquis  of  Winchester)  was  on  active 
service  at  the  Front,  and  Lord  Brabourne  had  sueceded  tlie  late  Mr. 
Fricker  on  the  board.     5Ir.  Brakhan  resigned  liis  seat  on  the  board  hvst 
October,  and  on  the  outbreak  of  war  tlie  late  Mr.  Rathenau  ceased  to  be 
11  director.     It  was  not  jiroposcd  to  fill  up  those  two  vacancies.     Referring 
to  the  balance-sheet  and  profit  and  loss  account  for  1914,  he  said  the 
auilitors'  certificate  was  again  satisfactorj'.     Witli  regard  to  the  sum  of 
£41,6.53.   18s.   8d.,  to  which  tliey  referred,   that  sum  included  £3..5tl0 
deposited  with  the  Dresdner  Bank  on  behalf  of  the  dcWnturc  trustees 
and  £7,700  on  behalf  of  contractors'  retentions,  and  w-ivs  at  their  risk  ; 
the  balance  represents  moneys  which  were  remitted  to  Berlin  prior  to 
the  war  for  payment  of  debenture  interest  in  BerUn,  and  which  had 
doubtless  been  paid,  but  owing  to  the  war  it  had  not  been  possible  for 
them  to  receive  the  discharged  coupons.     Having  exi)lained  the  figures 
in    the    balance-sheet,    ho    said    the    credit    balance    for    1914    was 
£266,446.  16s.  lid.     The  next  item,  in  connection  with  power  stations, 
buildings,  equipment  and  land,  had  been  increased  during  the  year  by 
£395,753,  mainly  on  extensions  to  the  Simmerpan  station  and  at  Brakpan, 
and  on  consumers'  sub-station  equipments  and  transmission  lines.   Tlieir 
investment  in  the  Rand  Mines  Power  Supply  Co.  stood  at  £3.492.494 
after  writing  off  reserve  for  depreciation.     The  A'ietoria  Falls  Company 
lield  ,500,000  shares  of  £1  each  in  the  Rand  Jliucs  Company,  together 
with  a  first  mortgage  bond  fully  securing  the  loan.     On  the  year's 
i>pcration8  there  w-as  an  increased  gross  profit  over  the  preceding  year 
of  £87,871.     interest  charge  tin  debentures  had  increased  front  £203.920 
to  £234.842.     The  directors  had  applied  £15().0S3  towards  depi-rciat  ion 
and  certain  writings  oft,  carrying  forward  £161.248.     They  hail  paid  a 
dividend  at  the  rate  of  6  per  cent,  per  annum  for  the  six  months  eniled 
.lune  30.  1913.  and  a  further  dividend  at  the  same  rate  for  the  10  months 
ended  .*\|)ril  311.  1914.     Those  dividends  were  paid  on  Jan.  (i  and  .lune  21, 
1915,  respectively,  and  accounted  for  £160,000,  thus  leaving  £106.447, 
against  £105.198.   1.5s.  9d.     The  increased  profit  enabled  them  to  dis. 
tribute  an  additional  £40,000.  and  showed  the  continued  and  gnnvi 
prosperity  of  tho  undertaking.     The  ntonthly  profits  so  far  this  year  h 
again  shown  satisfactory  increases,  and  they  lio)M-d  to  )iay  off  the  avrci 
of  ])referenee  dividend   in   two  eq\ial   instalments  with  the   next    t 
dividend   pa.vments.     The   heavy  capital  expenditure   necessitated 
the  recent  largo  extensions  to  tlie  ]>hvnt  of  this  company  and  the  Hi 
Jlines  Power  Supply  Co.  had  now  practically  terminated,  but  from  no) 
year  onwards  pronsion  woidd  have  to  l>c  n>ade  for  the  ix-demptioii  of  '* 
first  delK'ntnres  by  animal  instalments  of  £1.50.0(K1.     The  smns  aril 
from  the  ])rovislon  made  for  ileprccialion  had  hitherto  Ix-en  n><piirod 
extensions  to  the  plants  of  both  com]>anies,  but  in  future  thost'  nnoj 
provisions  would  be  availal)le  for  redemption  of  delK«ntunis.     If  tho 
mining  industry  ami  their  imderlaking  contlnueil  to  work  as  at  pn'sen( 
and  i-very  effort  was  being  made  in  that  direction— the  board  did  no 
antiei|iato   any  difliculty   in   meeting   those   charges.     Since   their   lii> 
meeting  the  extensiims  to  the  air  compressing  plant  at  Roshervill''  li"' 
been  completed,  and  since  the  Issue  of  the  report  information  had  Iw 
received  that  the  whole  of  the  extensions  of  33.500  ii.e.  of  electrical  plan 
at  the  Brakpan  station  was  in  coinmission.     With  the  ]ilant  inslalli' 
they  should  bo  able  to  meet  any  normal  increase  in  the  buBiuess. 
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NEW   COMPANIES,    MORTGAGES  AND 
CHARGES. 

NEW  COMPANIES. 

ANDOVER  a  DISTRICT  ELECTRICITY  CO.  (LTD.)  (141,280)— Reg. 
Aug.  16.  caiiital  £U).OUU  in  £1  sliaivs,  tu  take  over  from  Messrs.  Crompton 
&  Co.  the  transfer  of  and  all  benefits  and  rights  under  the  Andover 
Electric  Lighting  Order  (191.5),  to  carry  out  and  work  the  undertaking 
authorised  by  such  order,  or  to  apply  directly  for  and  acquire  any  similar 
electric  lighting  order,  and  to  carry  on  the  business  of  producers  and 
suppliers  of  electrical  energy,  &c.  First  directors  are  T.  Webb,  Dr.  E. 
A.  Farr  and  .T.  A.  Houblon.     Reg.  office  :    26.  Bridge-street,  Andover. 

"  BALLANTYNE  '  SUBMARINE  CRAFTDETECTOR  &  TELEGRAPHS  (LTD.) 
(9,452). — Reg.  in  Edinburgh  Aug.  12,  capital  £.300  in  11.")  preference  and 
350  ordinary  shares  of  £1  each  and  700  deferred  shares  of  Is.  each,  to 
provide  for  making  and  testing  of  an  experimental  apparatus  and 
acquii-ing  certain  inventions  relating  to  "  apparatus  for  the  detection 
and  location  of  submarine  craft  and  submarine  telegraphy  between  ships 
or  ships  and  shore,"  and  to  carry  on  the  business  of  experimental  engi- 
neers, &c.  Private  company.  First  directors  are  J.  H.  Ballantyne, 
R.  Semple,  jun.,  and  D.  Mactaggart.     Reg.  office  :  Glasgow. 

ELECTRO  ALLOYS  (LTD.)  (141,329)— Reg.  Aug.  20.  capital  £10,000 
in  £1  shai'cs,  to  take  over  the  existing  inventions,  rights  and  processes 
of  E.  B.  Crombie  relating  to  the  precipitation  of  zincand  other  metals, 
minerals  and  mineral  oils,  to  carry  on  the  business  of  metal  merchants, 
metallurgists,  engineers,  electricians.  &c.  Private  companv.  Secretary 
(protcm.):   C'.ET  Warren.    Reg.  office  :   62  and  63,  Queen-s'treet,  E.G. 

INDUSTRIAL  INVENTION  (LTD.)  (141,222)— Reg.  Aug.  8,  capital 
£3,000  in  £1  shares,  to  carry  out  experiments  and  research  work  chiefly 
on  deposition  of  metals  and  utilisation  of  waste  products.  Private  company. 

LINDSAY  &  WILLIAMS  (LTD.)  (141,305)— Reg.  Aug.  18,  capital 
£2,000  in  £1  shares,  to  take  over  the  business  of  an  insulating  material 
manufacturer  carried  on  by  H.  R.  Williams  as  Lindsay  &  WiUiams. 
Private  company.     First  directors  are  not  named. 

EUNBAKEN  MAGNETO  CO.  (LTD.)  (141,311)— Reg.  Aug.  18,  capital 
£3,000  in  £1  shares,  to  takee  over  the  bu.siness  of  magneto  manufacturer 
carried  on  by  .J.  H.  Runbaken  &  Co.,  and  so  carrv  on  the  same  and  the 
business  o£  manufacturers  of  spare  parts  for  magnetos,  ignition  apparatus, 
&c.  Private  company.  First  directors  are  ,J.  H.  Runbaken  (managing 
director),  H.  P.  Flymie  and  S.  H.  Flynne  (all  permanent). 

MORTGAGES  AND  CHARGES. 

BRECKNELL.  MUNRO  &  ROGERS  (LTD.)— Particulars  of  £2,500 
debentures,  created  Aug.  9,  1915,  have  been  filed,  whole  amount  being 
now  issued.  Property  charged  :  Company's  undertaking  and  property, 
present  and  future.     No  trustees. 

WINSCOMBE  ELECTRIC  LIGHT  &  POWER  CO.  (LTD.)— Issue  on  July  17 
1915.  of  £870  debentures,  part  of  series  of  which  particulars  have  been 
filed. 


CITY  NOTES. 

MEMORANDA  (Aug.  2.".).— Bank  rate  5  per  cent,  (since  Aug.  8, 1914 
Consols  65.  Consols  Pay  Day  Sept.  1.  Stocks  and  Shares  Ticket 
Days  Sept.  9  and  28.     Pay  Days  Sept.  10  and  29.     Price  of  silver,  22lJd. 

ADELAIDE  ELECTRIC  SUPPLY  CO.  (LTD.)— Tlie  dividend  on  the  6  \x-r 
cent,  preference  shares  for  tlir  half-year  ending  Aug.  31  will  be  paid  on 
the  1st  [irox. 

ASCOT  DISTRICT  GAS  &  ELECTRICITY  CO.— An  interim  dividend  at 
rat<;  of  5  per  cent,  per  annum  has  been  declared  for  the  past  half-year. 

CROSSLEY  BROS.  (LTD.) — Interim  dividends  at  rate  of  5  ixif  cent,  jier 
annum  on  tlie  cuinulative  preference  and  at  rate  of  4  ])er  cunt,  per  annum 
on  the  ordinary  sliares  have  been  declared.  No  ordinary  dividend  has 
been  paid  since  1912. 

MELBOURNE  ELECTRIC  SUPPLY  CO.  (LTD.)— The  preference  dividend 
of  7  i)er  cent,  per  annum  for  half-year  ending  Aug.  31  ha>s  been  declared. 

SUBMARINE  CABLE  COMPANIES'  ACCOUNTS.— The  standing  of  the 
securities  of  tlio  submarine  lil.-.jr:ipli  an<l  cable  companies  in  the  invest- 
ment markits  li».s  always  been  an  excellent  one,  and  their  stocks  and 


Description, 

Anglo-Amflrican  Telegraph, 
ordinar/  

Do.  6%  pref.  ordinary  .... 

Do.  deferred    

Eastern  Extcn::lon  Telegraph 

(£10)    

\    Do.  4%  .Itr- .  -tock 

Eastern  Tel':. Tai>h. ordinary  . 

Do.  31";,  ;r)':rence 

D-    1":,  ;  ■      --ck 

C-  M T  :..-in-aph  (£10) 

I;.:   -E.:  r.25) 

V/(    i.,rr  T   .         ;h(£10)  .... 

Do.  4%a';D..-.0Clt 


No.  of 
shares  or 
amount 
of  slock. 


£■121.300 
£3.289.350 

£3,289,350 

300.000 

£752.400 

£4.000.000 

£2,000,000 

£2,000,000 

150,000 

17.000 

207.930 

£816,759 


Prices  of  1915 
to  end  of  July. 


761 
94 1 
33t 
67 
131 
931 


701 
79 1 
26k 


r 

Price 
1  Jul/ 27. 

17H. 

Present 

price. 

65i 

61  X 

10B( 

97  X 
21 

23 

12 
97 

10  X 

78 

130 

116  X 

77 

70  X 

96 

81 

32 

33x 

59 

S4 

131 
96l 

til 

83 

4  19 

4  18 
6  13 


shares  may  f  airlj-  be  described  as  gilt-edged.  All  the  more  reason,  there- 
fore, for  shareholders  and  stockholders  to  experience  some  anxiety  as  to 
the  eflect  the  war  is  likely  to  have  upon  their  investments.  From  time 
to  time  the  leading  financial  journaLs  deal  with  this  subject  in  the  light 
of  the  suitability  of  these  stocks  for  safe  and  sound  investment.  The 
"  Economist  "  for  Aug.  14  dealt  at  considerable  length  %vith  the  latest 
accounts  of  the  foUowing  companies  :  Cuba  Submarine,  Direct  Spanish, 
Eastern,  Eastern  Extension,  Great  Northern.  Indo-European  and 
Western  ;  and,  after  dealing  in  tabulated  form  with,  the  various  heads 
of  the  accounts,  the  preceding  table,  gi\dng  particulars  of  the  stock  and 
market  prices  at  end  July  of  several  of  the  securities,  is  furnished. 
Investors  will  at  once  realise  frota  this  table  the  "intrinsic  merits  of  these 
securities,  more  especially  when  it  is  remembered  that  there  has  been 
practically  no  variation  in  the  percentage  of  dividend  declared  over  a 
very  long  period,  and  that  the  ample  reserves  provided  for  in  the  accounts 
and  the  liberal  writing  down  of  re.serve  fund  investment  depreciation 
allows  for  all  probable  futiire  eventuaUties.  The  general  situation  is 
summarised  as  under  : — 

Cable  securities  have  much  to  commend  them  to  the  investor  on  the  grounds  that  we 
have  explained  above.  Moreover,  the  earnings  for  the  present  year,  supposing  the  war 
to  last  until  December,  may  very  likely  show  further  substantial  advances.  Nevertheless, 
it  must  be  kept  in  mind  that  profits,  by  the  nature  of  the  business,  are  subject  to  very  wide 
fluctuations,  and,  as  we  have  suggested  above,  there  is  every  likelihood  of  depression  after 
the  war.  The  further  development  and  increased  competition  of  wireless  is,  as  it  has  been 
for  years,  a  bogey.  The  further  extension  of  wireless  for  commercial  and  Press  purposes 
has  been  postponed,  at  any  rate,  for  the  duration  of  war.  At  the  present  moment  no  man 
can  prophesy  with  any  authority  how  soon  after  the  war.  or  to  what  extent,  wireless  is 
likely  to  encroach  upon  the  earnings  of  submarine  cable  companies.  That  is  a  question 
which  investors  must  decide  according  to  their  own  expectations. 
We  think,  in  justice  to  the  companies  who  owti  submarine  cables,  it 
should  be  pointed  out  that  they  have  been  subject  to  tlie  threatened 
competition  of  wireless  telegraphy  for  many  years  without  their  revenue 
being  injuriously  affected  in  any  way.  It  is  common  knowledge  that 
wireless  telegi-aphy  has  fed  the  cable  companies  in  certain  ways  and  in 
certain  areas.  There  is  nothing  whatever  to  show  that  any  material 
alteration  will  be  experienced  in  this  regard.  Wireless  telegraphy 
appears  to  have  a  field  of  its  own,  and  this  only  in  competition  with  the 
cable  service  in  that  should  the  commercial  field  become  more  freely 
open  to  wireless  competition  than  formerly  this  is  likely  to  beneficiall.y, 
and  not  adversely,  affect  the  cable  companies,  inasmuch  as  telegraphy 
will  surely  be  materially  extended  as  the  result  of  the  additional  facilities 
which  will  be  so  provided. 


ELECTRICAL  COMPANIES'  SHARE  LIST. 

What  were  known  as  "  official  quotations  "  are  not  now  issued,  but 
we  give  below  the  latest  prices  at  which  actual  transactions  took  place 
on  or  before  Wednesday,  Aug.  35.  The  greatest  care  is  taken  in  compiling 
these  figures,   but  the  difficulty  of  verification  is  now  much  increased. 
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Electricity  Supply. 

1  £    s.  d. 

Bournemouth  &  Poole  E.t.  Ord 

9«t 

9S5t 

4  15    8 

lot 

6    0    0 
6    0    2 

Central  Elec.  Supp.  G.  Deb.  St 

90  i 

4    8    5 

Charing  Cross  West  End  &  City  Debs.. 

83i 

Do.    4i%Pref 

4At 

5  10  10 

4t 

6    5    0 

City  of  London  Elec.  Lt  Ord 

12i 

7    4    0 

m 
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4  17    0 
4  10  11 

Do.    5%  Deb.  St 

10  i 

6  11  10 
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5  14    4 

97 
77 
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Edmundson's  Elec.  Supp.  4J%  Debs... 

5  16    8 

Kensington  and  Knightsbridgo  Ord.  . . 

71 1 
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86 
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Metropolitan  E.  Supp.  Ord 
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99 
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North  Metropolitan  E.  P.  Supp.  6%  Pref 

100 
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95 
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84 
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li 
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7A 
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London  Electric  Ry.  Ord 

H 

6  13    4 

231 

6    7    3 
4  14    1 

Do.    4%  Debs 

Do.    3t%  Pref 

7'* 
74l 

82!      , 
S3^ 
14l      1 

4  10    6 
4  14    3  , 

4    4     6 

4    4     1  1 

Do.    4%  Prior  Lion    

92 

4    7    0 

Mar,  Sept 
Feb,  Aug 
Feb  Aug 
Mar,  Sept 

Jan,  Jul7 

Aug,  Feb 
Fob,  Aug 
Mar,  Jly 
Jun,  Dec 
Mar.  Sept 
Feb,  Aug 
My,  Nov 

July 
Fob,  Aug 
Jan,  Jly 

Jan,  Jly 
Mar,  Augi 

Jan,  Jly 

Jan.  Jly 
Mar,  Sopt 
Mar.  Sopt 

Apl.  Oct 

Jan,  Jly, 
Apl,  Oct 

Mar,  Aug 
Mar,  Sept 

Jan,  Jly 

Apl,  Oct 
Feb,  Aug 


Jan,  Jly 
Jun,  Jly 
May.  Nov 
Feb,  Aug 
Feb,  Au? 
Jan,  July 
Mar.  Sopti 
Jan,  Jl/. 
Feb,  Aug 
Feb,  Aug 
Fob,  Aug 
Jan,  July 
Jan,  July 
Fob,  Aug 
May,  Nov 
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ELECTRICAL  COMPANIES'  SHARE  USJ— Continued. 


a:    L^ST 

J  Dr»i- 

ta    DEND 


5 

iw; 

b 

3/0 

1 

b7„ 

Vt"o 

100 

h% 

St. 

4% 

5 

15% 

5 

21b 

lb% 

6% 

Electric  Railways  and  Tramways 

St.  4J%    Metropolitan  Dist.  Ry.  4!%  First  Pref 

St  6%        Do.     6%  Perp.  Debs 

St  ,  4%       Do.    4%  Debs 

St  4%        Do.     4%  Debs.  (1903-5) 

St  4%  I     Do.     4%  Guar.  Stock 

'0      ..      Underground  E.  Rys.  of  London  Shares 

I/O      ..       Do.    AOrd 

St  6%       Do.    6%  Inc.  Debs 

•  •  6%       Do.    6%  Inc.  Bds.,  with  coup.  15. . . 

•  •  4i%     Do.    41%  Bds 

5      ..   ;  Yorkshire  W.  Riding  Ord 

5  6%        Do.     Pref 

I  Electric  Manufa-.turing,  &c. 

11  i'l%  '  Babcock  a  Wilcox  Ord 

1    5*^0      Brit  Aluminium  Ord 

100    5%        Do.     Prior  Lien  Debs 

16°^;     Do.     6%  Pref 

Brit.  Insulated  &  Helsby  Ord 

Do.    6%  Cum.  Pref 

British  L.M.Ericssion  Mfg. Cm.6%  Pref. 
Brit.  Westinghouse  Pref 

Do.    6%  Prior  Lien  Debs 

Do.    4%  Mort  Deb.  St 

Callender's  Cable,  Sic.,  Co.  Ord 

Do.    5%  Pref 

Castner  Kellner 

Dick,  Kerr  &  Co.  6%  Pref 

0  ..I   Edison&SwanU.Elec.LtA.  £3pd 

1  6%      Elec.  Construction  Ord 

Ij  7%       Do.    7%  Cum.  Pref 

St  !  4%  I     Do.  4%  Debs 

10    6%     General  Electric  6%  Pref.  

5  20%    W.  T.  Henley's  Telegh.  Wks.  Co.  Ord. , 

5   2/3        Do.     4J%  Cum.  Pref 

St    4J%      Do.     4i%  Db 

10    5°o  '  India  Rubber,  G.  P.  &c.,  Ord 

10    5%       Do.  Pref 

100    4%       Do.     4%  Debs 

12  20/e    Telegh.  Con.  &  Main.  Co 

100    4%         Do.    4}%  Debs 

1    7j%    VickersOrd 

1    fed.  I     Do.    5%  Pref 

St.  ;4%       Do.     1st  Debs 

100141%     Do.    4l%2ndDebs 

!        i  Telegraphs. 

Amazon  Telegh.  Co.  5°^  Debs 

Anglo  American  6%  Pref.  Ord 

Do.     Def.  Ord 

Commercial  Cable  4%  Debs 

Cuba  Submarine  Ord 

Do.     10%  Pref 

Direct  Spanish  10%  Pref 

Direct  United  States 

Eastern  Tel.  Co.  Ord 

Do.    3J%  Pref 

Do.    4%  Debs 

Eastern  Extension  Tel.  Co.,  4%  Debs. . . 

Do.    Ord 

Gt  Northern  TeL  Co.  with  Coup,  i 

Indo-European    

Marconi's  Wireless  Tel.  Co 

Do.    7%  Pref 

West  India  Sl  Panama  Ord 

Do.     1st  Pref 

Western  Telegh.  Co 

Do.    4%  Deb.  St 

Western  Union  50  yr.  Bds 

Telephones. 

American  Telephn.  &  Telgh.  $100  Cap. 

Cuban  Telephn.  Co.  5%  Bds 

Monte  Video  Telephn.  Ord   

Ne-w  York  Telephone  4}%  Bds 

Oriental  Telephone  Ord 

Do.    Db.  Sl 

Telephn.  Co.  of  Egypt  Db.  St 

United  River  Plate  Ord 

Do.    5%  Cum.  Pref 

Do.    Deb.  Stk 

Financial  and  Investment 

GlobeTelegh.  &  Trust 

Do.    6%  Pf 

Mackay  Companies' Common 

Do.     $100  Pref    

Submarine  Cable  Tru.it  Certs. 


cont. 
69i 
129J 
72 
871 
751 


21 
li 

93* 

lOtt 
54 

I  ft 


103; 


41 
91* 
81 


Rate 

PER  CENT. 

Yielded. 

1  £ 

s. 

d. 

ft 

9 

4 

4 

y?. 

H 

5 

11 

1 

4 

11 

■/ 

5 

b 

0 

5 

\h 

3 

8 

■>. 

Z 

4 

u 

10 

100 

5% 

bt 

*)«) 

St 

1*°', 

St 

4% 

lU 

5<?'„ 

10 

IflOn 

.Sin 

10 

4"", 

St 

St 

17(f) 

St. 

4<"i 

St 

4% 

10 

7% 

■/■I"'. 

2b 

13% 

1 

lo"; 

1 

7'"„ 

9d, 

10 

kX 

J" 

3/0 

4% 

41% 

.. 

$2 

b% 

7id 

41°' 

10% 

St 

4% 

St. 

44", 

b 

B% 

b 
St 

^il 

10 

6% 

u 

h% 

la 

5% 

4% 

lUC 

6% 

St  I  f,% 


981 
214 
6-1 
8« 


791 
78t 
Hi 


US 
li 
■  1 

ai 

Hi 
792 
971 


5i 

4,; 

90 

9& 
104 
80 
671 
125J 


5  13 

6  11 
6  13 

6  16 


6  11 
6  12 
4  10 


Colonial  and  Foreign  Railways,  Tramways',  &c 


Anglo  Argentine  Trams.  5%  Debs. 

at     4t7o'     Do.     4J%  Debs 

St    4%  1     Do.    4%  Dobs 

5  2/9  1    Do.    51%l3tPref 

S   2/9       Do.    51%  2nd  Pref 

100    $11     Brailllan  Traction  Ord 

100    $li]     Do.    6%Pref 

5  8%      Brisbane  Trams  Ord 

„  S  2/6  I     Do.    5%  Cum.  Pref 

St'  41%l  British  Columbia  41%  Con.  Debs.  .. 

5  91  %    Calcutta  Elec.  Trams.  Ord 

Havana  Else  Ry.  5%  Bds , 

Madras  Elec.  Trams  6%  Cum.  Prof. 

Manoo3Tram3  5%  Dobs 

Mexico  Trams  Common  St  

5%  Bds 


5% 
a   6% 
100   5% 


41% 


Montreal  Street  Ry.  41%  Dobs.  (1922). . 
Rio  de  Janeiro  Tram,  L.  &  P.  50  yr.  Bds 


%i  Toronto  Railway  Co.  41%  Bd 


6H 
651 


301 


701 


12  10  0 
/  2  10 
S  16     5 


5'  3/0 
St  I  S% 
10    6/- 


Colonial  and  Foreign  Electric  Supply,  &c. 


Adolaldo  Elec.  Supply  6%  Prof  . 

Do.     5%  Debs 

Bombay  E.  S.  &  T  6%  Prol.. 
Calcutta  E.  a  Corp.  Ord  . . . 
5%  Prof 


St  I  s'7 


.lll-.r. '>:i.Fi- 


4l%     'u>!"  ♦t'',"^,, 
Victoria  Fall,  i 


5'Vi 
10* 
4!^. 


9*1 
981 
1221 


',     ..        vlctorlaFa    I  *  Transvaal P  Co    f.«.PI  ^i 

-'  »i%_D°.  ,51%  2nd  M^MDetir: „."?*■•' ^ 

t  ExdWldind  of  Interest 


5  17 
7  11 
5    4 


Feb,  Aug 
Jan,  July 
Jan,  July 
Jan.  July 
Mar.  Sept 


Mar,  Sept 
Mar,  Sept 
Jan,  July 
March 
Jan,Jly 

Apl.  Oct 

Mar 
Jan,  July 
Jan.  July 
Aug,  Feb 
Jan,  July 
Mar,  Sep 

Aurii 
Apl, Oct 
Jan,  July 
Jan,  July 
Feb,  Aug 
May,  Nov 

Sept 
Feb.  Aug 

May 
Jan,  July 
Jan,  July 
Jun,  Deo 
Feb,  Aug 

Jun,  Dec 
Feb,  Aug 
Apl,  Oct 
Apl,  Oct 
Mar,  July 
Jan,  Jly 
May,  Aug 
May,  Aug 
Jun,  Dec 
Jan,  Deo 

Jan,  July 
Fb.My.Aug.N 
Fb,My,Aug,N 
Ja.Ap.Jly.O 
May,  Nov 


Ja.Ap.Jly.O 
Ja,My,Jly,0 
Ja,My.Jly,0 

May,  Nov 

Feb,  Aug 
Ja.  Ao.Jly.O 
Ja,  My,  Jly 

Mayi  Nov 
April 
July 

May,  Nov 

May,  Nov 
■^r.Jly.O.Dec 

Jun,  Dec 

May,  Nov. 

Ja,Ap,Jn.O 

Jan,    Jly 

Nov. 

May,  Nov 
AdI,  Oct 
Jan,  July 
Jan,  July 
Apl.  Oct 
Jan,  July 
Jan,  July 

Sp.Dc.Mr,Jn 
3p.Dc.Mr.Jn 
Ja.Apl.Jly.O 
ja.Ap.jiy.C 
Apl,  Oct 

Jun,  Doc 

Jan,  July 

Jan,  July 

Jan,  July 

Jan,  July 

Fb,M.Ajg,N 

Ja,Api,Jly,0 

May 

May,  Nov 

Mar,  Sep 
Fob,  Aug 

Jan,  July 
Fb.M.Aur.N, 
Mar,  Sop 
Feb,  Aug 
Jun,  Doc 
Feb,  Aug 

Mar,  Sept 
Jun,  Doc 


HBTAL  FBICBS. 

Messrs.  J  B.  Camham  &  Sons,  132,  Upper  Thames-street,  London,  E.C.,  quote  undsr 

date  August  25,  the  following  as  the  present  basis  prices  of 

New  Mbtals.  per  lb.  per  ton. 

Solid  Drawn  Brass  Tubes __     12Vd.     Enellsh  Lwd _«--     £22  10    0 

Solid  Drawn  Cooper  Tubes  ......     12id.     Antlraony  „___ ._     Nominal. 

Brazed  Copper  Tubes    ^     124d. 

Brazed  Brass  Tubes ._     141d.  Old  MbtaUi  per  ton. 

Brass  Wire _     12U      Clean  Scrap  Copper £61     0    0 

Copper  Wire  _       IJd.      Braziery  Copper  ScT«p £55     0    0 

Rolled  Brass  ._      12|d.      Clean  Scrap  Brass £48    0     0 

Brass  Sheets  »__-__     13U.     Old  Lead    £18     5    0 

Old  Zinc £35     0    0 

per  ton.  1  Hollow  Pewter £110    0    0 

Copper  Sheets    __„......    £96    0    0      Black  Pewter £80    0     0 

Spelter £64    0    0   I  Gun  Metal . . .._ £58    0     0 

Mr.  A.  Toseph,  Earl-street,  London-road.  Southwark,  London,  S.E.,  quotei  under  aat« 

August  24,  the  following  prices  of  Scrap  Metals  :— 

per  ton.  per  ton. 

Aluminium  Cuttings £75    0    0     Old  Lead £18  10    0 

Clean  Mixed  Brass £49    0    0     Tea  Lead £17    0    0 

Clean  Copper ...„     £61     0    0      Hollow  Pewter £105    0     0 

Braziery  Copper £55    0    0     Shaped  Black  Pewter £75    0     0 

Gun  MeUl £63     0     0 


ELECTRIC  TBAMWA7  &  RAILWAY  TRAFFIC  RECEIPTS. 


Inc.  or  dec.  

(a)         No.  of 


Juno,  Doc 
Apl,  Oct 
Jan,  July 
Ja.Apl.  lly.O 
Jan,  July 
May,  Nov 
Jan,  July 
Jan,  July 


Abe.deen CorporaUoa  ... 

Anglo-Argentine 

Ashton-under-Lyne 

Ayr  Corporation 

Bath  Electric  Trams,  Ltd 
Birkenhead  Corporation. . 
■Birmingham  Corporation 
Blackburn  Corporation  . . 
Blackpool  CDtporation  . . 
Blackpool  and  Fleetwood 

Bolton  Corporation 

_  ,.  ( Trams 

Bournemouth  —  -.  gu^gs 

Bradf(  r  1  Corporation 

Brighton  Corporation  .... 
„..,..,.  r  Trams.. 

Bristol  Trams -(^g^jgjjy. 

Burmah  E.  Trams  d.  Ltg 
Burnley  Corporation    ... 

Burton  Corporation 

Bury  Corporation 

Calcutta  Tramways  Co.  .. 

Camborne-Redruth   

Cardiff  Corporation 

Cork  Electric  Trams  Co.. . 
Coventry  Corporation  .. 
Croydon  Corporation  .... 
'Derby  Corporation ■ 

Dove  r  Corporation 

Dublin  &  Lucan  Railway  . 

Dublin  United - 

Dundee  Corporation  .... 

East  Ham  Council 

Exeter  Corporation 

Glasgow  Corporation .... 

Glossop  Trams 

(Gloucester  Corpn 

Halifax Corpn.  ■•|Bi2e5 
Hastings  Elec  TraiuilX).. 

Huddersfield  Corpn 

Hull  Corporation  .... 

Uford  District  Council. . . . 

Ilkeston  Ckirporation 

Ipswich  Ojrporation 

Isle  of  Thane t  (Jo 

Kilmarnock  (^jrporatton . . 
Lanarkshire  Trams  Za.  •  • 

(.ancashire  United    

Leeds  Ckirporation   

Leicester  Corporation  .... 

Leith  Corporation  

Lincoln  Cxjrporation 

Liverpool  Ckjrporation    . . 

LlandudnoiColwynBayR 

London  County  Ck)uncil  .. 

Low-stoft Corporation  ... 
M  aidstone  Corporation . . . 

MancliestcrCorpotatlon  .. 

Nelson  Corporation 

Newcastle-on-Tyne  &)rpn 

Newport  (Mon.)  Corpn 

Northampton  Corporation 

Nottingham  Corporation 

Oldhani  Corporation 

Portsmouth  (Corporation . . 

Preston  (Orporation 

Rochdale 

Rotherham  Corporation  . . 

Salford  Corporation 

1  Sheffield  Corporation 

Southampton  Corpn 

Southend  Corporation . . . . 

South  ShiolJs   

aflyb'dgc,Hyde,4ic.,Jt  B. 

Sunderland  Corporation  . . 

Sunderland  District     . . . . 

Swindon (Orporatlon  .... 

Tyncside  Tram  CO 

Wallasey  corporation  .  • . , 

WaballCorporatlon  

W.ilttiamstow 

Warrington  (Orporatlon. . 
Wt-st  Ham  corporation . . . 
Wittan  C>:jri)oration  . . . . 
Woiverharnnton  Corpn.. 
Yorksh  rsW.R.  Trams  .. 


Aug.     18 


1.905 

50,932 

524 

654 

l',428 

15.304 

1.295 

4,006 


53 
7,139 
1,624 
4,739 
5.540 
r4,290 
1,570 
299 

r66,538 


1.980 
1,092 
376 
167 
6,349 
1372 
1,395 


1.566 

2,752 

2.904 

685 


164 
2,179 
1,811 
9.401 
3.117 

7S3 

13.542 

706 

45,178 


1,013 
2,002 
1,236 

9',326 

1,649 

1.332 

872 


628 
1,508 

847 
1,191 

3.476 
1,523 
1,124 

1.69b 


+  3.568 
—  328 
+    1,333 


348 

346 

1,157 

r!34 


21,323 

1,684,807 

10,276 

7,185 

28,563 
261.859 
28.350 
39,515 


601 
138.459 
24.539 
155.642 
159.875 
Rl  15.891 
48.056 
6,098 


16,474 

37,131 
22,063 
6,703 
1213 
201,915 
18.750 
27,531 

252.625 

4,154 

6,888 

46.532 

1.053 

31,251 

56,482 

62,759 

13,861 

2,691 

11,775 

18,535 

2.488 

63,252 

56.862 

187,297 

100,274 

11,240 

428.383 

12,250 

812.287 

8.215 

4,t0b 

371,059 

4,060 

129,881 

16,675 

15,751 

76,729 

50.600 

19,492 
36,389 
23,064 

188'.512 

30,313 
18.455 
16,775 

31,524 

4,071 
4,069 
27,877 
24,331 
20,069 

64',688 
30,792 
22,549 
53,860 


353 
-  135.699 
245 


1.667 
14.446 
1.064 
5,660 


155 

3,079 

1,184 

677 

26,688 

r949 

36 

388 


5,758 

306 

4,6:8 


137 
903 

23 
1.352 
6,253 
3,202 
2,305 

35 
1.400 
9,675 


2.075 

10.020 

2.763 

194 

'U92 

5a2 

30,78.i 

l,7c2 

70 

2.028 

398 

19,789 

477 

3,361 

3.640 

134 

"   21 


+  19,586  7 

+  1.289? 

-  5,946 1 

-  108  f 

-  'I'asSi 


205 
3,936 


(a)  These  comparisons  are  with  the  corresponding  period  last  year.      *  P*''*'?'  eleelrlcek 

tlocludosomnlhusea.  Ike  i  Minus  2  days.  I  Minus  3  den.         IPliu3dai« 

1  Plus  2  da/3.        **  (Ompartd  with  one  week  more  Ust  rear 
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\  Large  Power  System. 

The  account  which   we  give  elsewhere  o£   the  electric 

upply  system    supplying    San    Francisco   is   of  interest 

wing  to  the  extent  of  tiie  area  chat  is  covered.     A  consoli- 

lation  of  interests  has  taken  place  in  recent  years,  with  the 

esult   that  a   number  of   companies   are   now   working 

ogether,  and  are  supplying  a  connected  load  amoimting  to 

omething  like  500,000  h.p.     The  extent  of  the  combined 

letworks  is  seen  in  the  fact  that  a  supply  is  given  to  222 

Qunicipalities,  including  11  of  the  largest  cities  in  Cali- 

)mia.     There  are  at  times  19  generating  systems  operating 

1  parallel,  and  it  raiglit  be  thought  that  the  paralleling  of 

hese  stations  at  considerable  distances  apart  would  present 

ome  difficulties,     .\ctually,  however,   it  has   been   found 

liat  the  paralleling  of  the  various  stations  has  presented  no 

ifficulty,  whateverthe  length  of  line,  and  that  this  operation 

carried  out  more  easily  than  the  paralleling  of  generators 

I  the  same  station .     Naturally  in  systems  of  this  magnitude 

le  controlUng  of  the  load  is  a  very  irajwrtant  operation. 

he  "  load  dispatcher  "  is  an  official  who  is  already  known  to 

*,but  as  far  lui  we  are  aware  we  have  only  one  system  large 

lOQgb  in  this  country  to  render  his  help  necessary.     In  the 

we  of  the  San  Francisco  system  the  whole  load  is  in  the 

ids  of  a  single  dispatcher,  who  is  in  direct  telephonic 

iimunication  with  the  entire  svsteni.     No  oix;raticn  can 

carried  out   without  first  obtaining  his  consent,  and  in 


order  to  facilitate  his  operations  he  has  before  him  a  working 
model  of  the  entire  system.  Every  generating  station, 
switching  point,  transmission  line  and  sub-station  is  shown, 
and  the  switches  are  made  up  in  dummy  form  for  hand 
setting.  It  must,  we  imagme,  take  a  very  special  type  of 
engineer  to  stand  this  class  of  work  for  any  length  of  time, 
but  we  suppose  the  necessity  evolves  the  type.  Another 
interesting  point  is  the  governing.  Each  station,  with  one 
exception,  takes  its  allotted  portion  of  the  load  and  makes 
no  attempt  to  govern  rmless  there  is  a  serious  variation  in 
frequency.  The  governing  is  simply  left  to  one  particular 
station,  and,  although  all  the  important  power  houses  are 
equipped  with  governors,  these  are  set  so  as  to  be  sluggish  in 
action,  and  therefore  do  not  operate  except  with  wide 
variations  of  speed . 

State  Aid  for  Research. 

At  a  time  when  a  good  deal  of  thought  is  being  given  to 
the  encouragement  of  research  in  this  coimtry,  we  have  con- 
sidered it  desirable  to  reproduce  at  some  length  a  report  by 
Prof.  R.  A.  Greuory  which  appeared  as  an  appendix  to  the 
recent  annual  report  of  the  British  Science  Guild.  Prof. 
Gregory's  figures  put  the  position  so  clearly  thaj;  tliey 
deserve  wide  publicity;  and  they  also  give  an  accomit  of  the 
subject  which  is  not  readily  obtainable  from  other  publica- 
tions. The  outstanding  feature  of  the  position  is  the 
paucity  of  the  fimds  provided  in  this  country,  as  com- 
pared with  those  in  other  coimtries,  for  scientific  work. 
Perhaps  this  is  emphasised  most  strikingly  by  the  statement 
that  the  annual  grants  to  the  various  scientific  research 
departments  of  the  Carnegie  Institution  of  Washington 
amounted  to  £-50,000  more  than  the  total  grant  for  purposes 
of  scientific  investigation  included  in  our  Civil  Service 
estimates  ot  the  year  under  review.  In  making  this 
comparison  it  must  be  borne  in  mmd  that  the  Carnegie 
Institution  is  the  work  of  a  single  individual,  who  thought  it 
desirable  to  make  endowments  amounting  to  £4,400,000  to 
"  encourage,  in  the  broadest  aiul  most  liberal  manner, 
investigation,  research  and  dis(-overy,  and  the  application 
of  knowledge  to  the  improvement  of  mankind."  •  (hants 
made  bv  the  trustees  amount  to  nearly  £2-50,000  annuallv. 


By  way  of  contrast,  the  annual  grants  made  by  Parlia- 
ment forscientific  investigation  and  similar  services  amount 
to  about  £100,(XK>,  but  this  sum  includes  an  amoimt  of 
£10,000  for  the  National  Physical  Laboratory  and  the 
Meteorological  Office,  whose  services  are  rather  national 
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than  the  prosecution  of  scientific  research.  The  Parlia- 
mentary grants  to  imiversities  and  university  colleges  in 
England  and  Wales  amount  to  about  £267,000.  The 
Scottish  universities  have  the  advantage  of  receiving 
£100,000  per  annum  from  the  Carnegie  Trust,  and  the 
e.xpenditure  of  thLs  sum  has  been  followed  b}-  marked 
results  ;  a  large  number  of  original  communications  to 
scientific  journals  coming  from  those  who  have  benefited  by 
this  particular  trust.  In  Germany,  on  the  other  hand,  the 
annual  expenditure  by  the  State  on  imiversities  amomits  in 
round  figures  to  £1,800,000.  In  1913  the  expenditure  oi  the 
University  of  Berlin  alone  was  £242,000,  and  of  this  amount 
£200,000  was  derived  from  State  fimds.  Generally  speakmg 
the  equipment  of  our  universiaes  is  very  poor  compared  with 
the  equipment  of  the  universities  in  Germany.  We  doubt, 
for  example,  if  any  German  university  would  put  such  poor 
equipment  as  that  in  theCavendish  Laboratory  at  thedisposal 
of  a  physicist  like  Sir  J.  J.  Thomson.  Our  physicists  and  our 
chemists  have  done  a  marvellous  work  in  maintaining  the 
scientific  standard  of  this  coimtry  m  the  past,  but  this  work 
has  generallv  been  carried  out  at  a  great  disadvantage.  It 
mav  possibly  be  a  good  thing  to  work  under  a  certain  ainoimt 
of  difficulty,  but  imless  the  Government  sees  the  advantage 
of  providing  more  ample  fimds  we  cannot  expect  the 
scientific  men  of  this  coimtry  to  maintain  their  position 
agamst  those  of  other  cou^ntries  which  think  it  A'orth  while 
to  provide  special  facilities. 

Contour  Maps  of  Load  Curves. 

It  is  pointed  out  by  Mr.  Max  uu  Bois  that  useful  informa- 
tion is  obtained  by  constructing  load  curves  in  three 
dimensions  instead  of  two  dimensions.  The  idea  can  be 
carried  out,  though  not  very  conveniently,  by  cutting  out 
the  ordmary  load  curves  so  as  to  leave  the  area  of  the  curve, 
and  to  stand  these  records  on  edge  one  against  the  other  in 
order  of  date  ;  thus  a  sort  of  relief  map  is  obtained  in  which 
the  hills  denote  periods  of  high  load  and  valleys  periods  of 
low  load,  the  height,  say,  from  left  to  right  giving  variation 
with  the  time  of  dav,  and  the  variation  at  right  angles  to 
this  giving  that  from  day  to  day.  Actually,  this  form  of 
construction  would,  no  doubt,  not  be  necessary  ;  a  contour 
map  would  be  made  similar  to  that  of  which  we  give  a  small 
illustration  in  another  column.  The  map  which  we  reproduce 
is  of  some  interest,  as  it  shows  the  rapid  falling  otT  of  power 
supplied  in  this  particular  undertaking  in  France  after  the 
declaration  of  war.  It  is  also  interesting,  as  showing  in 
this  instaiice  a  very  satisfactory  form  of  load  in  normal 
times  the  night  load  being  only  about  half  the  day  load. 
Such  maps  would,  no  doubt,  be  rather  troublesome  in  their 
preparation,  but  they  might  prove  useful  in  cases  where  it 
is  desired  to  see  readily  the  number  of  miits  tliai  arc 
required  above  a  certain  power,  or  the  ain()\int  of  wiitcr 
that  must  be  provided  to  supply  the  power  during  ccr.ain 
times  of  the  year,  and  in  kindred  problems. 


"The  Field  Leakage  of  Turbo-Altemators."  Kriutli.m. 
VV.-  iir.|  uHkwl  l)y  Mr.  li.  (}.  .lukcnian  to  note  the  following 
errorH  in  IiIh  article  licarinn  tin-  above  title  in  our  lust  issue  : 
Til.-  word  "  inHJdi-  "  .hIioiiIiI  read  "  outside  "  on  page  765, 
wTond  ((.Ininn,  liii(..'4  10  iind  22,  and  on  page  7C7,  first  column, 
loat  liiu-. 


Royal  Engineers  (Wireless  Section).— There  are  several 
commissions  available  in  the  WirJess  Section  of  the  Royal 
Enaineeis  for  general  ser\-ice  during  the  period  of  the  war. 
Applications  are  invited  from  candidates  with  good  technical 
knowledge  of  wirdess  telegraphy  and  used  to  the  control  of 
men.  Applications  should  be  addressed  to  Major  Handley, 
M.T.E.E..  O.C..  Wireless  Training.  Oxford  Cottage,  Sandown, 
I.W. 

Electric  Railways  in  Canada.— The  annual  report  of  the 
Ottawa  Department  of  Railways  and  Canals  for  the  year  ended 
June  30  states  that  there  aie  now  60  electric  railways  (in- 
cluding street  railways)  in  Canada,  aggi-egating  2,05244  raUea 
of  single  track. 

There  are  four  railway  systems  having  over  100  miles  of  single  track — 
viz.,  the  British  Columbia  (.34.5  miles).  Montreal  tramways  (234  miles), 
Toronto  railway  {IS'i  miles)  an<l  the  Winnijieg  railway  (101  miles).  The 
passengers  carried  during  the  year  numbered  794,059,593  and  tlie  car- 
milis  run  w.n-  98.917.808.  The  total  capital  exjjenditure  is  returned  at 
.S147..".!i.",.:;42.  and  the  year's  net  earnings  were  §7,867.546.  and  after 
various  dcdiu  lions  for  reserve.  &c.,  the  surplfls  was  81.873.955.  On 
oiie-t  hiril  of  the  lines  there  was  a  deficit  on  the  3'car's  working. 

Increasing  the  Life  of  A.C.  Commutators. — Commutator 
life  on  the  lines  of  the  Indianapolis  and  Cincinnati  Traction 
Company  has  been  materially  increased  by  applying  an 
insulating  paste  filler  in  the  conmiutator  slots  of  the  single- 
phase  motors  used  by  the  Company.  The  commutator  segments 
made  by  the  slotting  machine  are  filled  with  a  mixture  of  dental 
plaster  of  Paris  and  hard-cooked  starch  in  parts  equal  by 
weight  made  into  a  paste  by  adding  gum  shellac  and  stirring  to 
a  uniform  consistency.  This  prevents  carbon  and  copper  dust 
from  collecting  in  the  slots.  The  paste  is  a  fair  insulator,  and 
eliminates  the  destruction  of  the  edges  of  the  commutator  bars 
by  arcing,  vso  often  caused  by  the  collection  of  copper  dust 
in  the  slots. 

Power  and  Pumping  Plant  at  Medicine  Hat.-.According  to 
the  "  Electrical  News,"  of  Canada,  the  city  of  Medicine  Hat 
in  Alberta,  is  now  provided  with  a  new  electric  pumping  anc 
power  plant.  The  central  station  contains  three  750  k.v.a 
condensing  tui-bo-generators  drawing  steam  from  four  400  H.P 
water-tube  gas-fired  boilers.  The  units  run  at  3,600  rovs 
per  min.  and  deliver  three-phase  current  at  2,2tX)  volts  am 
60  cycles  to  three  3,000,000  gallon-a-day  low-lift  pumps  ani 
three  high-lift  pumps  of  the  same  capacity  for  operating  th 
mechanical  gravity  filter  plant.  A  Koerting  ejector  condense 
is  provided  for  each  turbine,  the  injection  water  l)eing  take 
from  the  discharge  header  of  the  low-lift  pumps  through 
small  centrifugal  booster  pump. 

New  Electric  Car  Sheds  of  the  L.  &  N.W.  Railway.    Tb 

work  on  the  new  electric  lines  of  the  London  &  North- Wester 
Railway  in  the  north  of  London  is  proceeding  as  fast  as  wa 
conditions  will  allow.  One  of  the  largest  undertakings  involve 
is  the  construction  of  a  huge  shed  for  the  new  rolling  stock  i 
Willesdcn  Junction.  This  when  completed  will  house  17 
coaches,  the  area  coveied  approacliing  18.()(-K)  sq.  yds.  Tbei 
will  be  24  running  rcjuls  under  cover,  each  having  a  pit  tluougl 
out  its  length.  Electricity,  taken  from  the  mains  of  the  Earl 
Court  line  alongside,  has  been  used  in  several  ways  to  overcon 
the  difficulties  piesentcd  by  the  shortage  of  labour.  A 
electric  hoist  is  used  to  raise  bricks  to  the  top  of  the  scatfol 
and  an  electiic  crane  unloads  material  from  barges  on  t)| 
Giand  .lunction  Canal  into  trucks  which  are  taken  to  the 
bv  an  electric  loconu  five.  The  contractors  ar^  Messrs.  Scott  | 
Middleton. 

"Constructional  Data  of  Small  Telescopic  Obiectives.'^^] 
We  have  received  a  memoir  giving  data  for  the  construcfflt 
of  achromatic  object  glasses  for  small  t'le."copos.  which  * 
been  prepared  at  tlie  National  I'bysical  Laboratory.  59 
work  lias  been  carried  out  by  desire  of  the  Director-denerW ' 
Munitions  Sui)])ly,  and  is  intended  for  the  assistance  of  optioi^i 
who  may  be  engaged  in  the  manufacture  of  optical  instrunieni 
The  crown  and  flint  glusscK  for  which  the  calculations  ha 
been  cairied  out  are  tlio,«e  contained  in  a  recent  list  of  optu 
glasses  issued  by  Messis.  Chance  Bros.  The  memoir  is  1 
Messrs.  T.  Smith  and   H.  \V.  Cbesbirv  :ind  i-)  obtainable  fm 


I 


THE  ELECTRICIAN,  SEPTEMBER  3,  1915. 


795 


the  publishers,  Messrs.  Harrison  &  Sons,  45,  St.  Martin 's-lane, 
London,  W.C.,  price  2s.  6d.,  excluding  postage.  The  tables  are 
cop^Tight.  It  is  hoped  later  to  supplement  the  present  publi- 
cation by  a  further  Paper  dealing  with  the  corrections  which 
may  be  necessary  in  lelation  to  object  glasses  of  somewhat 
larger  size,  or  when  special  conditions  have  to  be  met. 

Interconnection  of  Large  Stations  in  the  United  States.^ 

The  transmission  nctwoj-k  of  the  Montana  Power  Company, 
U.S.A.,  now  covers  a  large  area  in  Montana  and  Idaho  and 
connects  the  following  stations  : — 

KW. 

Madison  River 11,000 

Canyon  Ferrj-   7. .500 

Hauser  Lake    U,000 

Big  Hole  3,000 

Butte  5.000 

Rainbow  Fills  21,000 

Small  plants  aggregating  7,390 

Total  power  developed 68,890 

The  following  generating  stations  are  under  construction  or 
in  contemplation  : — 

KW. 

Great  Falls  8.5,000 

Holter  30.000 

Thompson  Falls    .30,000 

Snake  Rivpr 20.000 

Missoula  Rirer    10,000 


Total  power  undeveloped   175,000 

The  total  power  capacity  of  the  finished  scheme  will,  therefore, 
be  244,000  kw.  The  earlier  interconnecting  transmission  lines 
work  at  50,000  volts  and  the  later  at  100,000  volts.  418,000 
acre-feet  of  water  can  be  stored  in  the  Hebgen  reservoir  and  the 
auxiliary  reservoirs  at  the  different  power  sites,  but  as  some  of 
this  passes  in  turn  through  several  installations  on  the  Madison 
ind  Missouri  Rivers  the  virtual  storage  capacity  is  far  greater. 

Street  Lighting  in  Chicago. — The  City  of  Cliicago  has  the 
argest  municipall}--owned  electric  street  lighting  system  in  the 
,vorld,  ha^^ng  in  operation  at  the  present  time  7,200,  100-c.p. 
series  Tungsten  lamps,  10,000  series  flame  arcs  of  the  latest 
.ype,  8,000  600-c.p.  type  "  C  "  Tungsten  lamps,  and  3,000 
'-ampere  enclosed  arcs.  The  latter  lamps  are  being  rapidly 
lisplaced  by  the  600-c.p.  type  "  C"  units,  and  it  is  estimated 
hat  by  the  end  of  1915  a  total  of  15,000  of  these  units  will  be 
nstalled.  The  following  interesting  comparison  of  operating 
osts  under  Chicago  conditions  was  given  recently  by  Mr.  R. 
'aimer,  of  the  Department  of  Gas  and  Electricity,  Chicago. 

Comparative  Operating  Costs  under  Chicago  Conditions. 


Items  of  Cost. 


ower  (@  S15  per  h.p.  per  year) . 

ub-»tation  operation 

arbons  or  renewals 

cpairs  to  lamps  and  fixtures 

lobes 


rimmmg 

atrolling 

leaning  globes 

cpairs  to  circuits  and  posts 

iscellaneous  expense 

fficc  expense  and  superintendence. 


Ixed  charges  on  aerial  construction . .. 
Total  annual  cost  per  lamp 


465  watt 

Flaming 

Arc. 


$10-25 
100 
4-90 
1-75 
0-70 
3-89 
2-70 
(inc.  in  trimming) 
5-40 
0-23 
0-30 

$31-12 
1919 

S50-31(£101) 


325  watt 
Nitrogen 
Tungsten. 


.SK>r.«(£8-l) 


Fixed  charges  include  interest  at  4  per  cent.,  taxes  at  1-5  per  cent.,  and 
ipTBcialion  at  an  average  rate  of  5-5  per  cent,  on  lamps.  ))03t«,  lino 
nrtruclion,  suK  ^tatiiin  l*uildini.'M  and  ■■()uipmcnt,  transmission  lines,  &c. 

Hetropolitan  Munitions  Committee.—  We  are  glad  to  state 
'  the  organisation  of  the  .Metropolitan  Munitions  Committee 
■w  practically  complete,  and  that  most  excellent  work  is 
'-'  done.  X  ci-ntral  office  has  been  established  at  -Mexandra 
^e,  Kingsway.  with  Mr.  Ci-cil  ]'artrirlge  as  gi'iieral  manager, 
.Mr.  Ireland  as  rliief  engineer,  with  a  competent  staff  and 


commodious  premises.  The  jurisdiction  of  the  Committee 
extends  over  the  wholj  of  the  Metropolitan  Police  area,  which 
has  been  divided  into  10  districts,  each  under  a  district  manager 
associated  with  an  assistant  and  a  munitions  engineer  ;  and 
the  following  gentlemen  have  been  appointed  as  district 
managers  : — 

District.  Name.  Address. 

Northern A.  Hugh  Seabrook 62,    Finsbury-pavement, 

(acting)  E.C.  (temporary  address) 

North-Western    E.  T.  Ruthven  Murray  346.   High-road,   Kilburn. 

N.W. 

Southern A.  C.  Cramb Town  Hall,  Croydon. 

South-Eastern  W.  G.  Head  Borough  Hall,  Royal  Hill, 

Greenwich,  S.E. 

South-Westeni    C.  0.  Grimshaw 6,  Eccle8ton-j)lace,  S.W. 

Eastern  '. C.  Newton  Russell 215/217,  Bishopsgate,  E.C. 

East  Central  &  part     E.  Harlow  64,  Bankside,  S.E. 

South-Eastern 
Western   R.  S.  Downe  Carnegie  Library. 

Hammersmith,  W. 
Poplar  &  Stepney....  G.  M.  GiU  (temporary     East  London  College. 

address)  Mile  End,  E. 

Outer  Eastern S.H.Wood Gas  Works,  Becton. 

Any  information  likely  to  be  of  use  in  connection  with  the 
production  of  munitions,  and  all  inquiries,  offers  of  premises, 
of  tools,  plant  or  services,  &c.,  should  be  directed  to  the  General 
Manager,  Metropolitan  Munitions  Committee,  Alexandra  House, 
Kingsway,  or  to  one  or  other  of  the  district  managers,  according 
to  the  distiiet. 

Static  Electricity  on  Rmming  Belts. — That  the  unavoid- 
able slight  slip  of  all  running  belts  on  their  pulleys  produces 
static  charges  of  electricity  in  these  two  bodies  has  ofttn  bjeu 
remarked,  and  it  has  sometimes  been  suggested  that  this  has 
been  the  cause  of  mysterious  explosions  in  powder  works. 
Interest,  therefore,  attaches  to  a  simple  device  for  removing 
this  charge,  described  by  Mr.  W.  T.  Estlick  in  the  "  Electrical 
Review  and  Western  Electrician."  This  was  used  in  a  textile 
mill  where  cotton  looms  were  running  with  rubber  work,  so  that 
it  was  necessary  to  keep  the  room  perfectly  dry.  These  con- 
ditions caused  the  accumulation  of  large  charges  of  electricity 
in  the  belts  of  the  motors  driving  the  looms,  with  the  result 
that  the  belts  attracted  all  the  particles  cf  lint  floating  about, 
eventually  shaking  them  on  to  the  yarn  and  making  the  work 
dirty.  The  bits  of  lint  would  also  gather  in  the  motor,  and 
when  this  was  blown  out  would  settle  on  the  work.  Qn  two 
occasions,  also,  a  squirrel-cage  motor  burnt  out,  apparently 
from  no  other  cause  than  that  of  the  charge  in  the  rotor  dis- 
charging to  earth  by  sparking  across  on  to  the  ata tor  winding  and 
puncturing  the  insulation.  Copper  strips  connected  to  earth 
were  then  placed  above  and  below  the  belt,  brushing  lightly 
against  it ;  after  this  no  more  burning  out  occurred,  and  the 
collection  of  the  particles  of  lint  was  also  prevented. 


Current  Topics, 

Subjects  of  current  interest  dealt  with  in  this  issue  include 
the  following  : — 

I'rof.  P.  Lcconto  contributes  an  artiolc  on  ""  The  Measurement  of 
the  Temperature  of  Solid  Bodies  "  (p.  813). 

We  publish  a  further  iastalraent  of  Dr.  C.  C.  Garrard's  article  on 
'■  Apparatus  for  Protecting  Electrical  Machinery  against  Abnormal 
Klcctrical  Conditions"  (p.  805). 

A  description  is  given  of  the  "Interconnected  Sj-stems  Serving 
San  Francisco  "  (p.  801 ). 

We  reprotluce  in  abstract  a  Pajicr  by  Mi*.  N.  W.  Storcr  on  "  Econo- 
mies in  Power  Consumption  in  ICk-ctric  JRaihvays  "  (p.  797).  This 
is  discussed  in  our  Leading  Article  (p.  812). 

A  report  by  Prof.  R.  A.  (iregory  on  "  State  Aid  (Uid  Private 
J?enofaction  for  Scientific  Keseareh  and  University  Education  "  is 
reproduced  at  some  length  on  pa^e  810. 

An  abstract  is  given  of  a  Paper  by  Mr.  V.  Stobie  on  "  The  Manu- 
facture of  Elcntrio  Stoel  in  the  Stobie  Furnace^  "  (p.  807). 

W(!  n'produee  ui  slightly  abbreviated  form  an  article  on  "  The 
Operation  arul  Rating  of  the  Electrio  Locomotive,"  by  Mr.  A.  H. 
.Arnislrong  (p.  817). 

A  description  of  a  method  of  representing  '"Load  t'urves  'in 
Relief,'  "  by  -Mr.  51.  Uu  Bois,  is  given  on  page  814. 
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J.  A.  Seager. — We  regret  to  record  the  death  recently  of  Mr.  J.  A. 
Scager,  B.Sc.  who  has  en  a  number  of  occasions  contributed  to  our 
eolunms  and  those  of  our  contemporaries.  Mr.  Seager  was  an  old 
Slercliant  Venturer,  and  hi'*  first  journalistic  work  was  done  when  he 
■was  a  shift  engineer  at  the  Bow  station  of  the  Charing  Cross  and  City 
Company,  some  10  years  ago.  He  subsequently  produced  the 
'"  TNTieside  Electrical  Pioneer  "  for  the  Newcastle-onTTOe  Electric 
Supply  Co.,  and  organised  and  conducted  their  business-getting  and 
publicity  department.  During  the  later  years  of  his  life  he  was  a 
free  lance  journalist,  and  in  this  capacity  had  made  many  friends. 
HLs  loss  LS  to  be  greatly  regretted,  because  he  was  a  promising  figure 
in  the  field  of  tecluiical  journalism. 

Henry  Crookes. — We  regret  to  record  the  death  of  Mr.  Henry 
Crookes.  in  his  57th  year,  the  eldest  son  of  Sir  WiUiam  Crookes, 
P.R.S. 

Killed  is  Actiok. — We  regret  to  announce  the  death  of  Lieut.  L.  L. 
Eees-Mogg.  R.E.  At  Sidney  Sussex  College,  Cambridge,  he  took  a 
first  class  in  the  Jlechanical  Science  Tripos  and  graduated  B.A.  in 
1911,  and  was  elected  to  a  B.A.  scholarship  of  his  college.  He  was 
a  member  of  the  University  O.T.C.  He  afterwards  went  to  Messrs. 
Willans  &  Robinsons  engineering  worlvs  at  Rugby.  He  was  gazetted 
Second  Lieutenant,  R.E.  (Reserve  of  Officers),  in  February.  1913. 
and  Lieutenant  in  June  last.     He  was  m  his  26th  year. 

The  death  is  also  reported  of  Capt.  Lionel  G.  O.  Townsend.  South 
Staffordshire  Regiment,  7th  Battalion,  the  only  son  of  Jlr,  Oliver  C. 
Townsend  and  Mrs.  Townsend,  Lawnside,  Hagley,  Worcestershire. 
Kot  very  long  ago  he  was  on  the  engineering  staff  of  the  Dundee 
Corporation  electric  supply  ."vstem. 

The  country  loses  a  brilliant  young  physicist  in  Second  Lieutenant 
Henry  Gwjni- Jeffreys  Moseley,  M.A.,  Trinity  College,  Oxford,  Royal 
Engineers,  who  was  killed  at  the  Dardanelles  on  Aug-ust  10th.  He 
was  the  only  son  of  the  late  Prof.  H.  X.  Moseley,  and  was  educated 
at  Eton  and  at  Trinity  College,  Oxford,  where  he  held  a  Millard 
scholarship.  He  was  at  one  time  Lecturer  and  Demonstrator-  in 
Physics,  under  Sir  E.  Rutherford  at  Manchester,  where,  after  two 
years,  he  was  awarded  the  .John  Harling  Eellowship  for  Research. 
He  then  returned  to  Oxford  where  he  continued  his  \\ork  in  Prof. 
Townsend's  laboratory.  His  publications  were  chiefly  on  radio- 
activity and  X-rays. 

It  is  also  announced  that  Capt.  John  Miller,  6th  Royal  \\'elsh 
fusiliers,  was  killed  in  action  on  Aug.  16,  at  the  Dardanelles.  Capt. 
Miller  was  on  the  permanent  engineering  staff  of  Messrs.  Guinness  Sz 
Co.,  and  was  a  jirominent  member  of  the  Engineering  and  Scientific 
Association,  Ireland,  of  which  he  was'  president  when  «ar  was 
declared. 

PERSONAL. 

Sfnor  Ricardo  Lopez  has  liicii  appointed  Chief  of  Constructions 
of  the.Argentina  Xational  Telegraph  Department. 

Royal  Engineers  (T.F.) — The  following  promotions  have  been 
made : — 

London  Electrical  Engineers. — Lieuts.  H.  C.  C.  Tnfnell,  H.  M.  Edmunds, 
W.  P.  Digby  to  be  temporary  Captains.  Second-Lieuts.  T.  W.  G. 
Acland,  S.  Mathews,  R.  C.  MilUken  to  bo  temporary  Lieutenants.  Capt. 
H.  E.  Webb-Bowen  to  bo  temporary  Major. 


Mr.  S.  H.  E.  Barraclough,  lecturer  in  mechanical  engineering  at 
Sydney  (X.S.W.)  University,  has  been  appointed  to  the  chair  of 
mechanical  engineering  at  the  imiversitv. 


APPOINTMENTS  VACANT  AND  FILLED. 


An  instnjctor  in  mechanical  and  electrical  engineering  is  wanted 
for  the  Wimbledon  Technical  Institute.  Salary  €150  per  annum. 
Applications  to  the  Principal,  Gladstone-road,  Wimbledon.  Sn 
adrerli-'fiiiKnt. 

Armature  and  stator  winders  arc  required  for  railway  work  in 
the  London  district.     See  advertimmenl. 

The  University  of  London  is  about  to  appoint  a  principal  officer 
at  a  salary  of  £2,(100  a  year.  Names  of  those  desirous  that  tlicir 
nanus  shtuild  be  considered  should  reach  the  Secretary  to  the  Senate, 
University  of  London,  South  Kensington,  S.W.,  by  Sept.  15. 

The  Municipal  Council  of  Sydney  (N.S.W.)  invite  applications  for 
the  position  of  deputy  general  manager  of  the  electricity  supi)ly 
dcparlnient.  Salary  £050,  rising  to  £700  per  annum.  Applications 
to  the  town  clerk  (Mr.  Thos.  H.  Nesbilt),  by  Sept.  Vi. 

M'-.  I'.  II.  Knienkcl,  H.Kng..  lias  been  appointed  lecturer  in  cU'C- 
trieiil  eiit-ineering  iit  the  llniversity  of  Perth  (\V.  Australia).  Mr. 
lT.ie|iU.l  bus  been  in  charge  of  electrie,,!  e„..|„,  ,.,i„g  douses  at  th<' 
WorkiuK  Men's  College,  Melbourne. 


INSTITUTIONS  AND  SOCIETIES. 


Iron  and  Steel  Institute. — The  autunui  meeting  of  the  Institute  wnM 
be  held  ;;t  tlie  Institution  of  Civil  Engineers,  Great  George-street,. 
Westminster,  on  Thursday  and  Friday,  Sept.  23  and  24,  com- 
mcnoing  at  10:30  a.m.  on  the  23rd  and  at  10  a.m.  on  the  24t.h.  In 
the  absence  of  Mr.  Greiner,  Mr.  Arthur  Cooper,  LL.D.  (immediate 
Past  President),  will  preside  at  the  meeting.  On  Tliursday  a 
selection  of  Papers  \\ill  be  read  in  abstract  and  discussed  ;  and  the 
ComicU  wiU  give  notice  of  amendment  of  bye-laws  for  the  removal 
from  the  Institute  diu-ing  war  time  of  members  who  are  subjects  of 
enemy  countries.  On  Friday  a  further  selection  of  Papers  will  be 
read  in  abstract  and  discussed.  Amonsi  the  Papers  that  wiU 
be  read  we  notice  one  on  the  "  Influence  of  Heat -treatment  on  the 
Specific  Resistance  aftd  Chemical  Constitution  of  Carbon  Steels,"  bv 
Prof.  E.  D.  Campbell,  and  one  on  "  The  Magnetic  Transformation  of 
Cementite,"  by  R.  H.  Smith. 

Institute  of  Chemistry. — In  the  "  Proceedings  of  the  Council  "  of 
the  Institute  of  Chemistry  it  is  stated  that  in  ]\Iarch  the  Royal 
Society  submitted  a  memorial  to  the  Prime  Minister  directing 
attention  to  the  position  of  certain  chemical  industries  in  this  country 
as  revealed  by  the  effects  of  the  war,  and  recommending  more  co- 
operation between  manufacturers  and  scientific  workers,  and  an 
increase  of  research  work.  Afterwards  the  President  of  the  Board  of 
Trade  received  a  joint  deputation  from  the  Royal  Society  and  the 
Chemical  Society,  with  representatives  from  the  Councils  of  the 
Institute  of  Chemistry,  the  Society  of  Chemical  Industry  and  the 
Society  of  Public  Analysts.  Prof.  Raphael  ileldola  was  first  appointed 
as  the  representative  of  the  Institute,  but  because  of  his  illness  Mr. 
E.  V\.  Voelcker,  vice-president  and  Prof.  Herbert  Jackson  were 
appointed.  Later  Mr.  Pease  announced  m  the  House  of  Commons 
that  the  Government  would  appoint  an  Advisory  Coimcil  on 
Industrial  Research,  and  that  from  £25.000  to  £30.000  was  likely  to 
be  devoted  to  research  piuposes  this  year.  After  Mi'.  Henderson  had 
succeeded  Mi'.  Pease  as  President  of  the  Board  of  Education,  the 
particulars  of  the  "  Scheme  for  the  Organisation  and  Development 
of  Scientific  and  Industrial  Research,'  Avere  published.  The 
Council  of  the  Listitute  have  gi'eatly  assisted  the  Government  in 
obtaining  the  help  of  professional  chemists  for  work  connected  with 
the  war,  lists  of  Fellows  and  Associates  available  for  appointments 
being  prepared,  as  well  as  a  larger  list  of  many  graduates  and 
students  not  on  the  Register  of  the  Institute.  A  number  of  the 
Fellows  of  the  Institute  have  been  granted  commissions  in  the 
R.A.M.C,  and  others  are  engaged  on  analytical  work,  A  special 
committee  has  been  aj)pointer|  jointly  by  the  Institute  and  the 
t/hemical  Society  to  consider  glass  manufacture,  and  the  chemistry 
of  hygiene,  on  which  are  servmg  Prof,  R.  JNIeldola,  Prof.  H.  Jackson 
and  Ml'.  T.  R.  Morton,  of  the  Institutes  Glass  Research  Com 
mittee.  This  last  committee  carried  out  work  of  direct  value  ti 
manufacturers,  some  of  the  most  interesting  researches  dealing  witl 
cause  of  the  pli<)s|)li()reseent  glow  in  .\-ray  bulbs.  In  .lanuary  la^l 
Prof.  MeUlola.  tlieu  I'lesitlent,  uddresi^ed  a  letter  to  the  Governmen 
drawing  attention  to  the  imj^ortancc  of  cotton  in  the  maiiufaclun 
of  exploaives,  in  answer  to  which  an  assui'ance  was  received  that  th( 
Council  would  he  consulted  if  necessary.  The  i>ew  premises  of  thi 
li;stitute  aie  Hearing  com]>letion. 


ARRANGEMENTS  FOR  THE  WEEK. 


BRITISH  ASSOCIATION. 
September  7tli. 

i>:30ii.m.     Presidoutial  Address  by  Prof.  A.  Schuster,  K.K.S.,  at  tl 
Free  Trade  Hall,  Manchester. 

ENGINEERING  INSTITUTIONS    VOLUNTEER   TRAINING  CORPS. 

OIlinT  Coiniilall.lili,-.   Lieut, -Cel.  ('.   U.  Cl.AV,   \'.|). 
'I'lie  following  orders  liavi^  Ixieii  issued  for  the  week  ending  iSopt.  11 
1015  :— 
Monday.— Drills  (i:30  to  7:30  and  7:;W  to  8:30.     Section  HI..  Tooh 

In.struction.     Section    I.,  Musketrj-  at   the  Miniature  Rangt's. 

lions  II.  and  IV..  Sipiad  Drill.  . 

I'riday.— Drills  l>:30  to  7:30  and  7:30  to  S;:)0.     Section  IV..  TochnlW 

Instruction.     Section  II.,  Musketry  at  the  Miniature  Riingis.     f^' 

tions  I.  and  III.,  Squad  Drill. 
SignitlUng. —  It  is  proposi-d  to  form  a  signalling  class  and  the  nani'  -  - 

tluisi^  wishing  to  join  slioulil  lie  giveu  at  oucc  to  the  section  '■•<" 

nuiuders. 
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ECONOMIES  IN   POWER  CONSUMPTION   IN  ELECTRIC 
RAILWAYS.* 

BY  S.  W.  STOKER. 

In  April.  1912.  in  a  Paper  before  the  A.I.F.E.  at  its  New  York 
meeting,  Samuel  In.sull  presented  a  veiy  strcng  and  convincing 
argument  in  favoiir  of  large  central  power  r,ta;icrs  as  against  a 
number  of  isolated  plants.  One  of  his  strongest  arguments  was  the 
enormous^saving  in  fuel  that  would  result  en  accoimt  of  the  higher 
efficiency  and  better  load  factor  with  the  larger  plant.  Taken  in  the 
aggregate,  the  figures  given  were  startling  and  have  shown  not  merely 
an  immense  sa^Tiig  in  dollars  ard  cents,  but  a.  Icrg  step  towards  the 
conservation  of  our  nations  fuel  supply.  He  estimated  that  if  this 
system  of  power  generation  were  adopted  for  the  entire  comitry  it 
would  result  in  a  i;a\-ing  of  over  200,000,000  tons  of  coa!  per  annum — 
a  most  stupendous  amount.  Mr.  Iniiull  pointed  out  that  the  electric 
railways  in  any  community  would  not  require  more  than  In  to  20 
per  cent,  of  the  total  power  used,  but  where  figures  such  as  that  are 
involved,  it  is  well  worth  to  try  to  save  a  small  part  of  that  per- 
centage ;  for  instance,  it  is  probable  that  not  far  from  1.000,000  tons 
of  coal  will  be  burned  in  Chicago  thig  year  to  furnish  power  for  the 
electric  railways,  t'hicago  has  good  reason  to  ix-  proud  of  her  electric 
railways,  yet  I  do  not  doubt  that  if  an  entirely  new  equipment  of 
cars  were  to  be  installed  with  all  of  the  economies  that  can  be  intro- 
duced with  our  present  knowledge,  not  less  than  40  per  cent,  and 
possibly  50  per  cent,  of  that  I.OOO.OOO  tons  of  coal  could  be  saved 
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Fig.  1. — Losses  is  500- volt  50  h.p.  Motor. 
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■ery  year.  Since  some  of  the  cars  that  have  been  installed  on  the 
licagf)  surface  lines  in  the  last  two  years  have  cut  the  power  con- 
mption  jjer  car-mile  by  reeluction  in  weight,  field  control,  &c.,  to 
M  than  ()7  per  cent,  of  that  of  older  cars  of  the  same  capacity,  it 
nbe  seen  at  once  that  the  above  statement  is  not  as  wilfl  as  it  looks. 
It  is  the  purpose  of  this  Paper  to  show  how  some  of  the  savings 
ve  been  effected  and  to  explain  in  some  detail  the  pos:iibilities  of 
ther  economies,  especially  from  the  standpoint  of  the  electrical 
uipment. 

A  large  piirt  of  the  energy  now  consumed,  considered  in  the  'ight 
the  jirestmt  knowledge  and  the  l)est  modern  practice,  is  wasted, 
t  on  account  of  the  large  amoimt  of  money  invested  it  will  continue 
be  wasteel  until  the  older  cars  and  equipment?  are  worn  out.  Tn 
t,  a  great  deal  cf  power  is  still  wastea,  even  in  the  most  modern 
lipments.  if  the  poiicibilities  are  considered. 
in  taking  up  the  question,  there  are  two  things  to  cor.Rider : 
lit — The  weight  to  Ix-  handled. 

!n<i — The  efficiency  of  the  equipment  for  handling  it. 

rhere  i;)  ore  idea  that  lia.'i  Ixjcn  drilled  into  e'eclric  railway  men 

H'his  country  in  the  last  few  years  to  such  an  e.xti'nt  that  it  hat 

'ine  secrmd  nature  to  many  of  them   namely,  that  every  pound 

'ight  on  a  street  car  co.  t:-:  the  company  .5  cents  jier  annum  to 

•  It  aroimd.     It  hai,  on  the  whole,  produced  wonderful  resul.s. 

-Teat  (leal  has  been  done  in  this  respect  in  f'liicago.  where  ihc 

li'  of  (he  cars  on  the  surfacfi  lines,  by  careful  and  scientilic  fcsiifn. 

\l«tract  of  a  I'ajjer  read  before  the  Western  Society  of  Engineers 


was  cut  about  25  per  cent.  A  part  of  this  reduction  lie-;  in  the  use 
of  two  motor  equipmeut<=  wiih  maximum  traction.  m"tead  of  four 
motor  equipments.  This  change  would,  of  cou-.^e.  save  a  great  deal 
of  weight  if  the  same  total  motor  capacity  were  nccesjary.  A 
reduction  in  weight  of  the  entue  equipment,  however,  made  it 
possiole  t>.  use  tv.'o  50  h.p.  motors  where  four  40"s  had  been  used  on 
the  older  cars.  Moreover,  the  modern  50  a.?,  motor  weighs  no  more 
than  the  old  40.  no  thr.l  the  two  motors  on  the  new  cars  weigh  only 
half  as  much  as  the  four  motors  on  the  olel  cars.  It  is  beyond  my 
province  to  tell  how  the  trucks  and  car  bodies  were  lightenea  except 
to  say  that  it  was  don.^,  Ly  a  design  that  made  every  pounel  of  material 
in  them  perform  some  necessary  fimction. 

Coming  to  efficiency,  the  energy  consumed  by  an  electric  car  or 
locomotive  ii?  practically  all  dissipated  in  the  foUowmg  ways  :  (1) 
In  overcomirg  train  rcsistf-nce  ;  (2)  i.-i  ascendu'g  grades  ;  (3)  in 
motor  losses  ;  (4)  in  gears  and  motor  axle  bearings  ;  (5)  in  rheostats  ; 
(6;  m  auxiliaries  ;  (7)  i:i  brakes. 

The  importance  of  train  resistance  may  be  judged  fiom  the  simple 
formula  for  power  consumption  necessary  to  overcome  it.  TVice 
the  train  resistance  in  pounds  per  ton  divided  by  the  motor  elTiciency 
equals  watt-hours  per  ton-nrle.  The  train  resistance  of  a  street  car 
probably  varies  on  account  of  local  conditions  between  the  limits  of 
101b.  and  201b.  jier  ton,  so  that,  assuming  80  per  cent,  average 
efficiency  for  the  motor,  the  energy  required  to  overcome  train 
resistance  varies  from  25  to  50  watt-hours  per  ton-mile.  The  total 
power  consum]ition  for  street  cars  usually  varies  from  120  to  180 
watt-hours  per  ton-mile,  so  that  probably  not  more  than  25  per  cent, 
is  used  in  overcoming  ♦rain  resistance. 
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Fig.  2. — Losses  in  550-volt  210  h.p.  Motor. 
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.loiimal  friction  i.s  one  element  that  can  be  greatly  tvduced.  This 
amou.its  to  probably  not  more  than  (i  lb.  per  ton  in  average  service, 
but  ca;i  be  practically  eliminated  by  the  u.se  of  ball  or  roller  bearings 
This  may  :;ave  from  6  tx)  15  watt-hours  jjer  ton-mile,  and  possibly 
more.  In  high-speed  railroading,  the  question  of  air  resistance 
becomes  one  of  considerable  magnitude.  The  resistance  offered  by 
the  au'  is  due  not  only  to  the  pressure  at  the  front  end  but  to  friction 
on  the  sides.  The  head  resistance  of  an  ordinary  car  at  a  speed  of 
GO  miles  jier  hour  amoimts  to  800  lb.  to  1.000  lb.  and  requires  from 
1 10  kw.  to  150  kw.  to  overcome  it.  Every  projection  on  the  car  that 
creates  an  celdy  in  the  atmosphere  increases  this  amount. 

Motor  Losses. 

The  cfHciency  of  a  railway  motor  varies  from  80  to  90  jier  cent., 
small  motors  ordinarily  used  in  city  service  having  a  maximum 
efTiciency.  including  gears  anel  axle  bearings,  of  85  to  8()  per  cent., 
while  large  motors  run  2  to  3  [mt  cent,  higher.  The  motor  losses 
coni-i.st  of  the  PR  losses  in  the  armature,  field  windings  and  brushes  ; 
the  vore  loss  or  lo.ss  in  armature  Iron  antl  pole  faces  ;  eddy  {^irrent 
losses  in  bands  and  armature  windings  due  to  rotation  in  the  magnetic 
field  :  and  friction  losses  in  hearings,  brushes  and  windage.  Figs. 
1  and  2  show  the  loss  curves  for  two  tyj)ical  railway  motors  that  are 
u -.erl  in  large  numbers.  They  arc  standard  commutating  pole-tyjM3 
mot  ors. 

The  efTiciency  of  railway  motors  ii;  2.1  high  as  the  state  of  the  art 
will  permit  with  the  present  commercial  conditions,  for  an  increa.so 
fr  efficiency  is  sure  to  he  accomplished  by  a  lieavior  and  more  expen 
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sive  motor.  A  full  discus.-ion  of  eflficiency  is,  therefore,  vmnecessary, 
but  it  is  desirable  to  consider  briefly  the  losses  due  to  friction  and 
windage.  To  show  their  relative  importance  I  have  translated  them 
from  watts  to  train  resir.tanee.  A  motor  of  40  h.p.  to  50  h.p.  with 
ordinar}-  speed  characteristics  will  have  approximately  400  watts 
friction  lof9  at  a  car  speed  of  10  miles  per  hour ;  this  power  trans- 
lated into  train  resistance  is  equivalent  to  20  lb.  A  two-motor 
equipment  would  then  add  40  lb.  to  the  total  train  resistance.  With 
a*car  weighing  20  tons  loa^Ied,  the  armature  friction  and  windage 
then  amoimts  to  2  lb.  per  ton. 

Rheost.vtic  Losses. 
The  rheostatic  loss  for  straight  parallel  control  may  be  illustrated 
in  the  following  formula  w)iere  A  is  the  current  for  one  motor.  T  the 
time  to  reach  the  motor  curve,  and  E  the  line  voltage  ;  rheostatic 
Ioss  =  2AxO-45ExT=0-90AET.  The  total  power  taken  from^the 
line  during  this  acceleration  is  2AET,  and  45  per  cent,  is  therefore, 
lost  in  the  rheostat.  This  is  on  the  basis  of  10  per  cent,  drop  of 
voltage  in  the  motor  at  starting  ;  i.e..  a  loss  of  90  per  cent,  in  rheostat 
at  starting,  or  an  average  of  45  per  cent,  which  the  rheostat  is  in 
circuit.  Tn  series  parallel  the  total  time  will  be  divided  between 
series  and  parallel  in  the  ratios  of  the  coimter  E.JI.F.'s  after  the 
resistance  is  cut  out.  In  this  case  it  will  be  in  the  ratio  of  40  to  90 
or  44-4  per  cent,  of  the  time  will  be  spent  in  series  and  55-6  per  cent. 
in  parallel  up  to  the  time  the  motor  curve  is  reached. 

Thus  the  rheostatic  los3= A  X  0-40E  X  0-444T  -f  2A  X  0-25E  X  0-556T 
=  0-456AET.  The  total  power  from  the  line  in  this  case  is 
AE  X  0-444T  -i-  2AE  x  0-556T=  1  ^SBAET. 

The  rheostatic  loss  is  thus  cut  almost  in  half  by  using  series  parallel 
instead  of  parallel  control,  and  the  total  power  during  acceleration 
on  resistance  was  reduced  by  this  means  over  22  per  cent.  The  use 
of  four  motor  equipments  makes  it  possible  to  go  still  further  and  use 
full  .series,  series  parallel  and  parallel  control.  But  since  the  rheo- 
static loss  in  ordinary  city  service  is  only  12  to  20  per  cent,  of  the 
total  power  used,  the  saving  resulting  from  starting  with  four  motors 


Fig.  3.  Fig.  4.  Fig.  5. 

Saving  of  Energy  by  Series-P.akallel  Control. 

in  series  will  scarcely  exceed  2-5  per  cent,  of  the  total  jjower  used. 
unless  there  is  a  great  deal  of  operation  at  extremely  low  spcedf:. 
Figs.  3.  4  and  5  show  the  los-ses  in  the  three  cases  as  shaded  areas. 

The  rheostatic  loss  (other  things  being  equal)  varies  as  the  square 
of  the  speed  at  which  the  motor  curve  is  reached  in  acceleration. 
This  being  true,  the  characteristics  of  the  motors  themselves,  ami 
also  the  rate  of  acceleration  must  have  a  great  deal  to  do  with  the 
rheostatic  loss.  For  example,  a  motor  with  a  steep  speed  charac- 
teristic, geared  for  a  certain  schedule  speed,  w'ill  reach  the  motor 
curve  at  a  lower  speed  than  one  with  a  fiat  sjieed  curve  geared  to  t  he 
same  speed,  and  will,  therefore,  have  less  rheostatic  loss.  A  higher 
rate  of  acceleration  will  also  reach  the  motor  curve  at  a  lower  speed, 
especially  with  an  unsaturated  motor.  This  reduces  the  rheostatic 
loss  in  the  same  wa^. 

The  shajie  of  the  speed  curve  has  been  too  often  left  out  of  con- 
sideration Ijocause  the  unsaturated  motor  (the  one  with  the  steep 
speed  curve)  is  usually  slightly  heavier  than  the  saturated  motor  of 
the  same  rating  and  armature  speed,  and  stress  has  been  laid  on  the 
reduction  in  weight  of  the  motor  at  the  ex])enHe  of  efTicient  operation. 
It,  of  (•oursc,  saves  power  to  lighten  the  car  equipment,  but  if  i(  is 
lightened  at  the  ex})cnHo  of  eflieicncy  the  net  result  may  be  worse 
than  with  n  heavier  equipment. 

Another  method  of  decrease  in  rheostatic  losses  is  one  which  wa,s 
introduced  in  the  early  stages  of  the  street  railway  motor  and  usetl 
i-xlcnsivcly  with  doiiI)le  reduction  motors  to  secure  a<ldilional 
rruuiing  notches  on  the  controllers,  which  were  all  of  the  straight 
parallel  type.  After  the  .series  parallel  controller  and  the  single 
ridmllon  motor  were  intrwiuced,  this  control  of  the  Held  as  a  means 
of  ellccling  economical  sjH-ed  variation  and  reduction  of  rheostatic 
loHHCH  was  <lr.>iipe<l  l)ocau.se  of  (he  trouble  from  poor  commuljition 
mid  from  overloading  motor,'..  The  commulaljiig  |)olc  motor  an<l  a 
letter  imderHtnn.ling  of  the  apiilicalion  of  railwav  motors  to  a  given 
Hrrvice  have  led  \„  „  revival  of  (idd  cnnlr.il.  and  it  is  now  uscil  in  all 
.■i,u.H,.!4  of  Mervho.  Th-  xm-  of  field  control  will  u.^uallv  elTcct  a  saving 
..I  not  l..«,  than  10  jkt  cent,  an.l  Homotimes  ,i»  inuclMi.  20  p.T  cnl 


in  the  power  consumption.  To  get  the  best  results  the  motor  should 
be  geared  to  give  the  highest  speed  desired  with  the  short  or  per- 
manent field.  The  fuU  field  speed  curve  should  be  20  to  25  per  cent, 
or  more  if  possible,  lower  than  the  short  field  speed  curve  at  thp 
accelerating  tractive  effort.  Referring  to  Fig.  4  and  assuming  that 
the  full  .speed  of  the  motor  at  the  accelerating  tractive  effort  is  20 
per  cent,  below  that  of  the  sliort  field,  and  that  the  same  rate  ol 
acceleration  is  maintained,  a  field  control  equipment  would  perform 


100    25 


Fig.  6. — Speed-time  Cctrve  showing  Rheostatic  Losses  (Shade 
WITH  SniPLE  Series-parallel  Control. 
Data:  Weight  of  loaded  oar  20  tons :  two  50-h.p.  500-volt  motors ;  rateofaocelerat 
and  braking,  IJ  m.p.li.p.s. ;  33  in.  wheels;  gear  ratio  16:63;  watt-hrs.  per  ton  mile,  U: 

the  ser\-ice  indicated  in  Fig.  4,  with  approximately  one-half  t 
rheostatic  loss.  Where  the  balancing  speed  on  short  field  is  liigli 
than  that  of  the  non-field  control  equipment,  a  still  further  savi 
in  power  consumjMion  will  result  on  account  of  the  more  ra} 
acceleration  on  the  motor  curve  permitting  a  longer  coasting  peri 
and  consequently  a  lower  speed  at  the  time  the  brakes  are  appli 
and  less  loss  in  them.  Where  stops  are  frequent  the  use  of  fi' 
control  thus  effects  a  very  substantial  saving  in  power  consumpti' 
I'^igs,  6  and  7  show  speed  time  ciu-ves  of  typical  conditions  of  ser\ 
on  street  railways.  Fig.  0  shows  the  tyjiieal  run  with  stiind 
iCO 


|Fiu.  7. — SrKED-TiME  Cuiivn  fou  Same  Car  as  in  Fio.  0,  with  FdI 

CONTHOL. 
Gear  ratio  in  this  c-iso  15:69 ;  watt-hrs,  per  ton  mlla  103'8. 

motor  without  field  control,  aiul  l''ig.  7  shows  the  same  rim  tl| 
identical  conditions  of  load  and  speed,  but  with  field  conlrdL 
dilTerence  in  rheostatic  1o.s8cm  i'-  clearly  showii. 

l''ig.  8  show.s  a  set  of  general  curves  that  may  be  apjilied  totll 
any  condition  of  acceleration  on  electric  railways  with  rea 
accuracy.     The  curves  are  int(>nded  primarily  to  show  the  rh 
losses  entailed  in  accelerating  I  ton  under  certain  conditions  < 
cfliciciicv,  train  resistance  and  rate  of  acceleration  with  and  Wit* 
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field  pontrol.  With  these  curves  are  included  others  slio^ving  watt- 
houis  input  and  output  or  energy  used  in  overcoming  train  resistance, 
all  ('lotted  in  terms  of  speed  at  which  the  motor  curve  is  reached. 

For  instance,  take  the  speed  time  curve  in  Fig.  (i.  The  energy 
stored  in  the  train  at  the  time  brakes  are  api)Iied  is  all  lost,  either  in 
brakes  or  in  overcoming  train  resistance  during  braking.  The  brakes 
were  applied  at  16-.3  miles  per  hour.  Reference  to  stored  energy 
curve  in  Fig.  8  shows  that  at  this  speed  7-5  watt-hours  per  ton  are 
stored.  Part  of  this  (4  watt-hours)  was  stored  while  accelerating 
on  resistance  at  an  efficiency  of  .5()  per  cent,  (approximate)  ;  the 
remainder  (3-.5  watt-hours)  with  motors  accelerating  on  motor  curve 
at  au  efficiency  of  about  83  per  cent.  The  first  jjortioii,  4  watt-hours 
at  .50  ])er  cent,  efficiency  takes  7-15  from  line.  The  second  portion, 
3-5  at  83  per  cent,  efficiency,  takes  4-22  from  line,  or  a  total  of  11-37 
for  each  stop,  or  68-22  watt-hours  per  ton-mile.  Tlie  train  resistance 
of  20  lb.  per  ton  would  normally  require  with  average  efficiency  of 
80  per  cent..  .50  watt-hours  per  ton-mile,  but  since  we  have  already 
included  the  braking  period,  that  distance,  or  13-5  per  cent.,  must  be 
deducted,  leaving  43-2.5.  The  total  per  ton-mUe  then  is  68-22  +43-25 
=  1 11  -47  as  compared  to  11 2-8.  given  by  Fig.  6. 

The  ratio  between  the  sum  of  the  curves  of  stored  energy  and 
friction  to  the  curve  of  input  is  the  efficiency  of  the  equipment  during 
acceleration  to.  the  motor  curve.  With  the  conditions  of  motor 
efficiency,  train  resistance.  &c.,  assumed  here,  this  efficiency  is  found 
to  be  approximately  56  per  cent.  It  will  hold  approximately  con- 
stant regardless  of  the  time  of  acceleration,  or  whether  on  level  or 
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M  P.  H  -  MP.  H.  OFF  GRIDS 
Fia.  8. — Analysis  of  Power  CoNsiTiMPTioN  ls  STKAKini-UNE 

ACCELERATIOK. 
Jata:   Weight,  1  ton;    acceleration,  1'7  m.p.h.p.s.  ;    acceleration  force,  183  lb.; 
trol,  series-paralle!,  with  and  without  field  control;  motor  efficiency  at  full  voltage, 
per  cent 

ide.  The  rheostatic  loss  with  a  given  tractive  effort  is  inversely 
jportional  to  the  rate  of  acceleration  :  in  other  words,  if  the  car 
re  starting  on  a  griule  that  would  cut  out  llie  rate  of  acceleration 
half,  the  time  on  the  rhcost.it  would  be  doubled  and  the  rheostatic 
a  double  that  shown  on  the  cuive.  This  is  a  very  convenient 
•ve  to  have,  since  everything  is  plotted  in  terms  of  watt-hours  per 
1.     It  is  a  good  check  on  speed  time  curves. 

Lo.SHES    IN    BttAKKS   AND    REfiENEKATI VK   ('(INTKOI.. 

'his  portion  of  the  energy  used  by  electric  railways  is  usuully  :■ 

,'e  part  of  the  total,  and  is  in  most  cases  eiil  irely  wasted,      ffow  In 

vent  this  waste  of  energy,  which  not  infrequently  amounts  to  40 

>0  per  cent  of  the  total  used  by  the  car,  has  been  a  regular  will- 

he-wis|>  to  a  great  many  engineers.     The  amoiuil  of  energy  is  so 

;e  that  it  is  of  far  greater  moment  than  any  other  single  portion 

he  total  enregy  used,  and  is  worthy  of  the  most  .serious  attention. 

•ne  of  the  schemes  for  saving  this  energy  is. that  of  elevating  the 

ion   tracks   above   those   between   stations,   thus  changing   the 

!tic  energy  of  the  moving  train  to  the  potential  energy  of  I  he 

'1  on  an  elevation.     This  is  lheoreti(^ally  the  most  ellicii-nl  method 

•  III  be  devised,  but  a  little  consideration  of  it  will  show  why  it 

I    Ixeii   more  often   used,     in  order  to  convey  to  the   mind 

l\  an  idea  of  the  requirenu-nLs  for  such  a  .system.  I  have  shown 

'   !•  a  curve  showing  the  heights  to  which  station  tracks  would 

')  Ix;  elcvaleil  in  order  to  change  all  of  the  kinetic  to  potential 


erergy  for  various  speeds.  The  speed  time  curve  in  Fig.  0  shows  the 
brakes  applied  at  a  speed  of  16-3  miles  per  hour.  Assuming  that  the 
rotational  energy  of  the  train  is  sufficient  to  balance  ilic  train  resist- 
ance, it  would  be  necessary  to  elevate  the  trark  ,il  r\ciy  stopping 
place  8-9  ft.  in  order  to  save  the  energy  that  i-;  (lisr;i|iaie(l  in  brakes 
on  tills  typical  run.     This  is.  of  course,  out  of  the  question  for  a  street 
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Fic;.  9. — Curve  showtsg  heights  to  which  Station  Tracks  must 
BE  raised  for  various  speeds  to  turn  kinetic  energy  of  train 

INTO  POTENTIAL  ENERGY". 

railway.  A  train  stopping  from  a  speed  of  25  miles  per  hour,  which 
corresponds  to  elevated  railway  service,  would  require  station  tracks 
elevated  21  ft.  in  order  to  store  the  energy  lost  in  stopping.  A  tram 
running  at  a  speed  of  40  miles  per  hour  would  climb  to  an  elevation 
of  over  50  ft.  before  coming  to  a  stop.  These  figures  are  sufficient 
to  show  the  impracticability  of  this  method  of  saving  the  kinetic 
energy  in  a  train  for  any  class  of  service  except  subway  and  elevated 
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Fill.    10. — CUKVES  SHOWINd    ENKUCIY  RBTtTRNEn    DY  USING     UeiiKNERA- 

TivE  Hhakinci  for  STori'INO. 

railways,  where  the  number  and  loeaticjn  of  stops  are  cpiile  definite, 
Fven  in  such  service  the  scheme  is  open  to  the  following  objections, 
which  make-  it  im|>raeticable. : — 

1.  It  would  greatly  increa.se  the  cost  of  any  construction. 

2.  Klevatcjd  railway  stations  would  Im;  so  high  as  to  rccjuire  elc:\a- 
tors  tcj  take  jjussengers  to  and  from  the  streets. 
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3.  It  is  possible  only  for  very  short  trains.  With  two  or  more  cars 
in  a  train  the  average  rate  of  braking  would  be  decreased,  due  to  the 
fact  that  crly  a  part  of  the  train  is  on  the  gia;!e  at  one  time.  About 
all  that  car.  be  done  with  such  trains  is  to  mount  a  long,  low  grade 
before  brakirg  p.ctually  begins  and  ending  so  that  the  entire  train 
can  be  on  level  track  at  ihe  station.  This  grade  would  have  to  be 
moimted  during  the  coasting  period,  \vhich  would  slow  down  the 
schedule  unless  the  motors  were  geared  for  higher  sj)eed. 

The  use  of  the  electric  driving  motors  as  generators  returning 
energy  to  the  line  during  braking  periods  wa.s  one  of  the  earliest 
arguments  in  favour  of  electric  traction.  It  ha.s  been  realised  only 
to  a  very  limited  exttnt  in  actud  .service.  The  thiee-phase  railways 
in  Italy  and  Switzerland  were  the  fiist  to  use  this  plan  in  extensive 
commercial  service.  It  is  well  known  that  an  induction  motor 
driven  above  synchronous  speed  will  act  as  a  generator  and  will 
supply  power  to  the  system  from  which  it  derives  its  magnetising 
current.  A  locomotive  driven  by  induction  motors  will,  when  con- 
nected to  the  line,  therefore  maintain  a  practical!}-  constant  speed 
regardless  of  whether  it  is  going  up  hill  or  down.  In  the  former  case 
it  takes  power  from  the  line  :  in  the  latter,  feeds  powe*  into  the  line. 
This  system  is  now  used  with  marked  success  on  the  Italian  .State 
Railways  and  is  al.so  used  on  the  split-phase  locomotives  that  will 
shortly  be  put  in  service  on  the  Norfolk  and  Western  Railway.  The 
ojjeration  of  the  latter  locomotives  is  exactly  the  same  as  that  of 
three-pha.se  locomotives,  both  ui  running  and  in  regenerating.  The 
advantage  of  being  able  to  hold  a  heavy  train  without  the  use  of 
brakes  when  descending  a  momitain  grade  is  of  far  gieater  import- 
ance than  the  mere  saving  of  power  would  indicate.  The  wear  and 
tear  on  brakes  on  these  heavy- grades  ir,  enormous,  and  there  is  a  con- 
tinual danger  from  accidents,  all  of  which  are' overcome  by  the  use 
of  regenerative  control.  The  locomotives  have  been  a  perfect 
revelation  to  the  operating  men  on  the  Xorfolk  and  Western  in  this 
respect. 

Induction  motors  can  be  used  to  some  extent  for  stopping  trains 
that  are  running  above  the  mijiimum  synchronous  speed,  by  changing 
the  motors  from  the  high  speed  to  the  lower  s))eed  combination  and 
gradually  reducing  the  speed  by  means  of  the  resistance  in  the 
.secondaries  of  the  motor.  They  are,  however,  not  particularly 
efficient  for  such  work  on  account  of  the  rheostatic  loss  and  the  fact 
that  the  minimum  speed  that  can  be  reached  in  braking  is  the  lowest 
synchronous  sjjeed. 

With  direct  current  on  the  line,  regeneration  has  been  acconi- 
)ilished  by  the  use  of  shimt  motors,  but  these  have  been  used  only  to 
a  very  limited  extent  and  chiefly  in  Europe.  Sliimt  motors  are 
similar  to  induction  motors  in  being  inherently  constant  speed 
machines.  The  shunt  motor,  however,  has  the  advantage  of  a  wide 
range  of  speeds  which  are  secured  by  changes  in  the  field  strength. 
For  this  reason,  it  is  much  more  efficient  for  stopping  trains  than  the 
induction  motor.  It  has  the  disadvantage  of  not  being  .suital)lc  for 
railway  operation  on  accomit  of  its  liability  to  flash  imder  sudden 
changes  of  voltage  which  are  bound  to  occur  on  any  railway  line. 

The  shunt  motor  is  also  necessarily  larger  and  more  exijentsive  than 
the  ordinary  series  motor,  is  less  fool-proof  and  requires  »  more 
compli<ated  control  system.  These  reasons  appear  to  have  been 
ample  thus  far  to  preveat  its  extensive  use. 

In  order  to  show  the  (jossibility  of  regenerative  braking  for  stojjping 
trains  Fig.  10  is  given.  This  shows  the  stored  energy  in  terms  of 
watt-hours  jK-r  ton  and  speed  in  miles  [H-r  hour,  the  portion  of  this 
that  would  be  required  for  overcoming  train  resistance  a.ssumed  to 
be  1.")  lb.  per  ton  with  a  braking  rate  of  2  miles  per  hour  per  .second, 
and  the  portion  that  could  be  regenerated,  assuming  that  the  train 
could  be  brought  to  rest  by  regeneration  with  an  average  efficiency 
of  7.5  per  cent.  This  is  as  much  as  cnn  reasonably  be  ho[x»d  for  iii 
the  present  stage  of  the  art.  but  show.-i  plainly  the  great  stake  for 
which  to  work.  The  speed  time  curve  shown  in  Fig.  6  shows  tlu- 
brakes  applied  at  a  speed  of  l(i:}  miles  per  hour.  Kven  with  the 
high  train  resistance  of  20  lb.  |)er  ton  and  the  low  braking  rate  of 
l-.'j  miles  ]K'r  hour  per  sei^ond  assumed  for  this  typical  run.  27-.')  watt- 
hours  per  ton-mile,  or  approximately  2.")  per  cent,  of  the  total  p()W<'r 
us«-d  by  the  car  could  be  returned  to  the  line  if  it  were  po.ssji.lc  to 
regenerate  at  75  per  cent,  ethciency  until  the  car  could  be  brought 
to  a  Htandslill.  Kven  wjl  h  an  eHiciency  of  only  ."lO  per  cent..  18  wal  1  ■ 
hours  fier  ton-mile,  or  over  It)  [kt  tent,  of  the  (energy  would  be 
saved. 

In  tlie  opinion  of  the  writer,  the  es.Hentials  of  an  equipment  for 
regenerative  braking  with  direct -cnm-nt  motors  are  the  u;k'  of  the 
Htundard  (n-rieH-wound  motors  and  a  control  equipment  thai  would 
luld  but  little  weight  and  compllcalion  to  that  used  without  regenera- 
tion, since  every  hit  of  additional  weight  and  complication  woidd 
mean  luldilif.nal  tir^t  <-ohI.  a<ldlli<>nal  cost  of  umintenance  anil 
luldilional  |,„wer  to  .urry  it  aroun.l.  Tli.-  point  would  soon  lie 
reuelnMl  wImtc  the  extra  eost  would  luda I  In- snvii.ir. 


ON  THE  CALCULATION  OF  ELECTRIC  WINDINGS.* 

BY    O.    MEYER. 

Tlie  method  of  calculation  here  suggested  has  for  its  main  feature 
the  use  of  a  magnitude  q/F.  which  is  obtained  as  follows  :  t)hm"s  law 
may  be  stated 

RI        ?H.» .  cQF 
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where  I  is  the  mean  length  of  one  turn  of  the  winding  in  millimetres, 
H  the  number  of  turns,  (j  the  cro.ss-section  of  the  conductor  in  square 
millimetres,  and  ,«  a  specific  resistance  of  the  metal  forming  the  cmi- 
ductor  corresponding  to  a  length  of  1  metre  and  a  cross-sect  inn  ,it 
1  sq.  millimetre,  c  is  the  loading — i.e.,  maximum  ciu:rent  in  aniin  rrs 
per  square  millimetre.  Q  the  cross-section  of  the  coil  (cross-section  of 
the  winding  space)  in  square  millimetres  (the  area  of  the  section  of 
one  side  only  of  the  ring  being  taken),  and  F  is  a  fraction  which  gives 
the  amount  of  copper  m  unit  cross-section  of  the  coil. 
From  the  above  it  \vil\  Ije  seen  that 

q         CS        Q? 
F~  1,000' E' 

The  following  table  gives  values  of  q/F  for  enamelled,  double  silk- 
covered  and  double  cotton-cov^ered  wire,  viz  : — - 


d. 

?■ 

g/F. 

Diameter  of  bare 
wire  in  mm. 

Copper  cross- 
section  in  sq.  mm. 

Enamel. 

D.S.C. 

D.C.C. 

0-07 

0-00385 

0-00671 

0-0170 

008 

o-oii.-io:! 

(1-110832 

0-0195 

0-10 

0(KI7S.-i 

0(11245 

0-0250 

012 

ii-oll.-! 

0-(lltjiJ.3 

0-0312 

015 

001 77 

(I(l2-"i0 

0-0419 

0106 

0-18 

u-ii:;."!.") 

(iu:!46 

00540 

0-139 

0-20 

0-o:!14 

(1(1418 

0-0632 

0-175 

0-22 

iiii:!si} 

0-0498 

00727 

0-191 

0-2o 

<IM4<I| 

0-0()3(l 

0-0886 

0-216 

0-30 

1111707 

0-(18Sli 

0-1183 

0-262 

0-35 

OIHMiL' 

0-1195 

01525 

0-311 

0-40 

iii:;(; 

0-1.54 

0191 

0-425 

0-45 

o-i.");! 

01 92 

0-234 

0-486 

0-50 

OltMi 

0-236 

0-282 

0-555 

0-55 

0-238 

0-283 

0-333 

0-624 

0-60 

0-283 

0-3.34 

0-389 

0-700 

0-65 

0-332 

0-393 

0-448 

0-781 

0-70 

0-385 

0-453 

0-513 

0-900 

0-80 

0-503 

0-588 

0-671 

1085 

0-90 

O-tiSG 

0-741 

0-831 

1-285 

l-OO 

0-785 

0-913 

1-010 

1-699 

110 

0-9.10 

1-098 

1-245 

1-95 

1-20 

1-131 

1-301 

1-461 

2-21 

1-30      - 

1-327 

1  -.528 

l-()95 

2-50 

1-40 

1  -539 

1-77 

1-945 

2-80     ■ 

l-.'-.O 

l-7ii7 

2-03 

2-22 

3-125 

1  ■()() 

2011 

2-30 

2-50 

3  46     I 

1-70 

2-27(1 

2-60 

2-80 

3-82    ^ 

1-80 

2-.".t5 

3-13 

418 

1-90 

2s:t5 

3-46 

4-.-)8     ( 

20 

3- 142 

3-82 

4-99     1 

21 

3-41)4 

418 

5-41    1 

2-2 

3-801 

4-58 

5-84    1 

2-3 

4- 1.55 

4-98 

6-30   1 

2-4 

4.524 

5-40 

6-78  ■ 

2-5 

4-909 

5-85 

7-28  ■ 

2(5 

5-31 

6-30 

7-78  ■ 

2-7 

5-73 

6-78 

831  ■ 

2-8 

016 

7-27 

880  ■! 

2-9 

6-61 

7-78 

9-42  fl 

30 

707 

8-32 

10-62fl 

31 

7-55 

ll-2(» 

3-2 

804 

ii-aaM 

33 

8.55 

12-Sfl 

3-4 
3-5 

908 
9-62 

13-lH 
13-MP 

3-6 

lais 

I4-52F 

3-7 

10-75 

15-26 

3-8 

•  11-34 

lll'UU       1 

3-9 

11-95 

16-73       ' 

4-0 

12-.57 

17-SO 

4-5 

15-90 

21« 

50 

19-64 

261 

.5-5. 

23-76 

31-1          ' 

60 

28-27 

30-5 

*  AKitruct  of  an  article  in  the 
XXXVI.,  pp.  2-4. 


'  Elektrolechni3chc  ileilschrift,"  ^  "' 
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In  using  the  above  table,  for  wires  of  circular  section,  Q  should  be 
taken  as  equal  to  (-v/3/2)hD-  (where  D=the  overall  diameter  of  the 
insulated  conductor),  on  the  assumption  that  the  turns  of  each  layer 
of  the  winditig  lie  in  the  channels  formed  between  tlie  turns  of  the 
layer  beneath.     This  gives 

d-TTH 


F= 


d' 


nD- 


2  V:{ "  D-' 


If,  however,  the  conductors  in  successive  laj'ers  are  to  be  taken  as 
l\ing  directly  over  each  other,  Q  =  nD^  This,  however,  may  cause 
errors  amounting  in  some  cases  to  12  per  cent. 

The  method  of  calculation  Ls  as  follows  : — 

(a)  To  Delermine  the  Cross-section  of  Coiuluctor. — If  the  fliiiiensions 
of  the  coil  and  the  pressure  are  given  the  formula 
q        cs       Ql 
F~  1.000  ■   E 
is  employed.     Here  the  product  of  the  length  and  breadth  of  the 
cross-section  of  the  coil  is  used  for  Q,  and  the  mean  length  cf  a  turn 
for  /.(all  in  millimetres).     The  product  cs  generally  remains  the  same 
with  coUs  used  for  similar  purposes.     When  the  value  of  q/F  has  been 
determined,  the  value  of  d  or  q  can  be  obtained  at  once  from  the 
table. 

(6)  To  Determine  the  Current. — The  procedure  given  imder  (a)  is 
followed  and  the  value  given  in  Column  2  of  the  table  for  q  is  multi- 
plied by  c,  since  .l^qc. 

(c)  To  Determine  the  Pressure. — Assiuning  the  cross-section  y  to  be 
known,  or  to  be  calcidated  from  the  current  according  to  the  equa- 
tion given  sub  (6),  the  corresponding  value  of  ql¥  Ls  obtained  from 
the  table.     E  can  then  be  calculated  from  the  equation  : — 

cs      Ql 

E= .— 

1,000     7 

F" 

{d)  To  Determine  the  Dimensions  of  the  Coil,  the  Current  and  the 
Pressure  being  Knoum. — First  the  cross-section  of  the  conductor  is 
calculated  from  the  formula  q  —  ljc. 

Then  the  corresponding  value  of  ^/F  is  obtained  from  the  table. 
This  is  introduced  into  the  equation, 

F        cs 

where  Ql  is  the  product  of  the  desired  dimensions  of  the  coil — viz., 
length  of  cross-section  of  cod  x  width  of  cross-section  of  coil  x  mean 
length  of  one  turn.  In  selecting  values  for  these  three  factors,  it 
must  be  rememlwred  that  Ijn  must  be  greater  than  the  width  of  the 
cross-section  of  the  coil. 

(e)  To  Delermine  the  Cross-section  of  Coil,  the  Thickness  of  the  Wire, 
the  Number  of  Turns  and  the  Current,  the  Stremjth  of  Field  (H)  being 
Given. — (Starting  from  Ohm's  law. 


1=- 


RI 


E 


Insl 

l.tXKivK' 

and  since  the  number  of  ampere-tums  X  required  is  jiroportional  to 
the  strength  of  the  field  multiplied  by  the  length  of  the  lines  of  force 


in  centimetres  and  X  =  ji.I,  the  cross-section  q  can  be  calculated  from 
the  equation 

*~  1,000  K' 

The  corresponding  value  of  qjV  can  then  be  obtained  from  the 
table,  and  Q  calcidated  from  the  equation, 

¥     cq 

The  current  I=C(/  and  the  number  of  turns  n  =  'S/cq.  it  will  be  .seen 
from  the  equation  for  Q,  have  already  been  determined. 

The  following  example  is  given  of  the  use  of  the  method  :  An 
apparatus  is  to  be  jjrovided  with  100  equal  electromagnet  coils,  of 
which  each  has  a  field  strength  H  of  2.5  ampere-tmns  per  centimetre 
length  of  the  lines  of  force.  The  length  of  the  lines  of  force  corre- 
sponding to  each  coil  is  15-4  cm.,  so  that  each  coil  must  have 
25 X  15-1=38.5  ampere-turns.  The  100  coils  are  to  be  coimected  in 
series  on  to  a  direct-current  network,  the  true  pressure  of  which  is 
109-4  volts.  Each  cod  will  thus  have  an  available  pressure  of 
1-094  volts.  The  space  available  for  the  coil  permits  a  mean  length 
of  turn  1—250  mm.  Silk-covered  copper  wire  with  ■s=0'0175  ohm 
per  metre  of  1  sq.  mm.  cross-section  is  to  be  used.  The  loading 
c=2-.5  A/mm-,     Then  the  copper  cross-section 


jX/_ 

i,oooe" 


0-01 7.5  X  38.5x2.50 
1,000x1-094 


=  l-.539mm=. 


From  the  table  it  is  fomid  that  the  corresponding  value  of  q/F  is 
1-945,  and  the  diameter  of  the  bare  wire  1-4  mm.  The  cross-section 
of  the  wiadmg  space 

„      (/    X  385 

Q=T^.  -=1-945 =194-5  mm-. 

F    cq  2-5  X  1-539 

and  the  current  I=C(7=2-oX  I-.5.39=3-85  amperes,  and  the  niiiiilier 
of  turns 

X     .385 

H=-  = =100. 

c-/     3-85 

The  section  of  tlie  cod  Q=.194-5  mm- can  be  thrown  into  factors 
— e.g..  13  mm.  X  15  mm.  The  specification  of  the  coils  is  thus 
complete. 


INTERCONNECTED  SYSTEMS  SERVING  SAN  FRANCISCO. 

More  and  more  are  power  companies  coming  to  realise  tlie  advant- 
ages of  linking  up  with  other  systems  so  as  to  ensure  continuity  of 
service  in  the  event  of  breakdown  and  the  ])Ossibility  of  the  transfer 
of  energy  at  times  of  hoa\y  ])eak  load  on  any  of  the  interconTi<>cted 
systems.  This  is  cai-ricd  out  nowhere  perhaps  on  so  vast  a  scale  as 
among  the  large  supjily  comi>anics  fi-eding  the  City  of  San  Frmicisco 
.ind  the  surrounding  territory.  Our  contemporary,  the '"  Electrical 
World,"'  has  recently  given  an^interest  ing  description  of  these  systems 
with  exhaustive  tabulated  information  of  their  equipment,  and  il 
is  on  this  description  that  the  present  article  is  based. 

Fig,    l-is  a  map  showing  the  long-distance  transmission  lines 


Table  I. — Financial  and  Physical  Data  o/  Central  California  Central-station  Companies  as  al  Dec.  31,  1914. 

Northern  California 

Power  Co., 

Consolidated. 


Pacific  Gas  &  Electric 
Co. 


Great  Western 
Power  Co. 


Sierra  &  San  Fran- 
cisco Power  Co. 


Oro  Electric  Corp. 


Par  value  of  Ixinded  debt  outstanding  in 

hands  of  jniblic 

Stock  issue  outstanding  in  hands  of  public 

Taxes  paid  in  1914  

.•\rinuai  interest  paid  on  bonds,  1914  

Liividcnds  paid  in  1914  

Gross  revenue  in  1914  

No.  of  employees,  all  classes 

No.  of  hydro-electric  plants  and  aggregate 

rating  

No.  of  steam  stations  and  aggregate  rating 

Annual  load. factor,  percent \ 

No.  of  consumers  .-M-rved i 

Ijwtallcd  lightinf;  load  in  horse-power 

InBtalkd  motor  load  in  horse-power ' 

No.  of  municipalities  served i 


£1.5,011,200 

£10,182.120» 

£l48,(i09 

£778,008 

£122.997 

£.'J,444,I0I 

4,(S4H 


£4..'i40,S(l() 

£.5,.5(J<»,0(MI 

£27,20() 

£1!I9,()(M> 

None 

£.53(i,200 

I.IWO 


lOplants,  121,05911.1'.    I  plant,  75,(HM)  it.p. 
4 stations,  I09..517  U.1-.I2  plants,  4:t,0OO  n.i'. 
(iO'li        {  m 

.■J7H.7II.5         I  17,000 


Ul  1.721) 

2iir,.,s7s 

177 


5,000 
17 


£.3,111,200 

None 

£ll.o:{:! 

£l.54.li20 

Nonr 

£232,.54H 

190 

3  plants,  .50. 100  II. p. 

2  plants.  28,418  II.  1". 

.51-2 

3,717 

2,.548 

0,5,310 

19 


£l,407,(>10 

£2.ot)o,ono 

t;7.(illS 

1:78.781) 

None 

s;  I. 54, 237 

180 


'  plant 


■«,  .50,007  ll.l- 

None 
0(>'8 

7,931 

7.003 
37,l!ir. 


£432.(iOO 

£1.9.50,000 

£2,1)8 

£14,790 

None 

£.53,070 


plants,  3.000  kw. 
plant,  1. 001)  kw. 
81 
2,003 
1,37.5 


'  Includes  £1,760,200  of  lirst  preferred  stock  subscribed  for  but  not  fully  paid  and  issued. 
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entering  San  Francisco.  These  are  all  connected  in  the  city,  while 
some  of  the  companies  also  receive  energy  from  still  other  companies 
at  various  points  on  the  line. 

The  system  of  the  Pacific  Gas  &  Electric  Co.  is  the  largest  in  the 
West,  and  possesses  the  most  generating  stations.  However,  in 
years  gone  by  the  company  was  imable  to  generate  sufficient  energy 
to  meet  the  demands  and  foimd  it  expedient  to  contract  for  energy 
in  bulk  from  some  of  the  other  hydro-electric  systems  not  so  situated. 
The  Xorthem  Californian  Power  Co.  has  a  contract,  expiring  in 
December,  192.5.  to  deliver  10.067  H.r.  to  the  Pacific  Gas  &  Electric 
Co.  at  Cliico,  where  connection  is  madr  with  the  latter  company's 


Xatomas  and  Richmond.  It  also  delivers  3,375  kw.  to  the  Oro 
Electric  Corporation  at  Stockton,  Oroville,  and  at  some  of  the 
dredges  of  the  Oro  Corporation.  The  Sierra  &  San  Francisco  Power 
Co.  delivers  energy  also  to  the  Coast  Valleys  Gas  &  Electric  Co.  at 
Salinas,  and  to  the  Western  States  Gas  &  Electric  Co.  at  Manteca, 
and  purchases  energy  from  the  City  Electric  Co.  a  subsidiary  of  tte 
Great  Western  Power  Co.  in  San  Francisco.  It  is  connected  with 
the  Tuolumne  Transmission  Co.  at  Tuolumne,  and  also  with  the  West 
Side  Lumber  Co..  both  of  these  companies  doing  a  general  public 
utility  business.  Certain  financial  and  statistical  data  of  the  prin- 
cipal interconnected  companies  arc  given  in  Table  I. 


Pacific  Gas  &  Electric  Co. 
The  system  of  the  Pacific  Gas  &  Electric  Co. 
represents  the  consolidation  of  a  number  of 
smaller  companies,  each  with  a  system  peculiar 
to  itself  and  none  of  them  originally  designed 
with  a  view  of  being  tied  in  with  any  other 
system.  The  company  at  present  operates  10 
hydroelectric  stations  and  four  steam  stations. 
The  location  and  ratmg  of  these  are  given  in 
Table  II.,  which  also  gives  other  details  of   tlie 


Table  II. — ilahi  Generators  of  the  Pacific 
Gas  <!■  Electric  Co. 


Station. 

No. 

Vol- 
tage. 

K.v.a. 
(each). 

jK.v.a. 
(total). 

Alta  (hydraulic) 

1 

500 

1,000 

1,000 

(^ 

2,300 

2.000"^ 

De  Sabla  (hydraulic) 

1. 

2,300 

5,000  > 

13,000 

1 

2,300 

4.000) 

Centre!  villo 

{1 

2,300 

5,500\ 

6,400 

(hydraulic) 

2,300 

000/ 

(  1 

2.400 

5.500] 

Colgate  (hvdraulic) 

h 

2,400 

2,000  y 

14,2tK) 

2,400 

900j 

Deer  Cr.n-k 

(hvdrauhe) 

}• 

2.300 

5,500 

5.500 

Elcctra  (hydrauUc) 

\i 

2.300 
2.300 

2,000  \ 
5,000/ 

20,000 

Folsom   (hydraulic) 

5 

800 

750 

3,750 

Newcastle 

(hydrauUc) 

K 

500 

400 

800 

Drum  (hydraulic)  ... 

2 

6,600 

12,500 

2o,0tK) 

Yuba  (hydraulic).... 

2 

2,400 

300 

000 

/i 

500 

500  > 

^ 

■iOO 

1  .-,(tO 

Station  A.  San  Fran- 

)l 

11  00(1.  12  000  I 

54,000 

cisco  (steam) 

2 

1  1  OOdj   [."i.OlHl  1 

2 

U.IHIO,',     .■i,">l"l) 

Station  C,  Oakland 
(steam) 

{1 

4.ir.(i; 

4,150. 

!I.(IU0\ 
12,000/ 

21. WO 

Station  B,  Sacre-        Y^ 
mcnto  (steam)  j 

4,150 

5,000 

5,000 

(1 

2.300 

4001 

San  Josd  (steam)   ...  <  1 

2.300 

1,500  V 

2.200 

|(.l 

2,300 

300j 



-Map  .siiowrNfi  the  Intebconnkctkd  TitAusMrasioN  Sy.stems  LuAurNo  rNTO 
San  Fbakcisco  (exceit  -nvo  lines  hcnnwo  south). 


ny.iKiii.  I  111-  SiKiw  Mountain  Water  &  Power  Co.  delivers  S.T.'iO  kw. 
into  the  Hyslem  of  the  Pacific  Gas  &  Electric  Co.  at  Santa  Rosa,  and 
il..  fli,  ,1  AV.slirii  I'owcr  Co.  delivers  as  much  as  15,000  kw.  into  the 
I  I  lictrif  fVi.'s  HystciM  al  Oakland.    A  n-ciprocal  arrange- 

'  «'een  the  I'ucKie  (!a«  iV  Klectric  Co.  and  the  Sierra  &• 
'  I'ower  Co.,  whereby  power  up  to  25.000  kw.  nuiy  be 
iniiir.liTnil  liiiiii  oiu-  syNlcni  to  the  other  al  San  KraneiHCO.     On  the 
other  hnnfl.  the  Pneilii-  dm  &   Kleclrie  Co.  deliverH  4.500  kw.  to  the 
-v-'.-m    .,f    tl„     w,  :,,.rn    Stales   G»h    &    Elecliic   Co.    at    Stockton, 


machines.  All  of  the  stations  operat*  at  a 
commoi\  frecpiency  of  60  cycles  and  run  in  parallel 
on  a  60.00l>  volt  network,  which  is  also  supplied 
witli  additional  energy  from  various  other 
interconnected  systems.  Fig.  2  is  a  vie\y  of 
the  latest  and  largest  station  of  the  company, 
kno^vn  as  the  drum  station  from  which  eneiry 
is  transmitted  at  1 10.000  volts  to  a  sub-stiitinu 
at  Cordelia,  where  the  load  centre  of  the  Pacilio 
Co.'s  system  i.s.  From  this  point  electricity 
distributed  radially  at  (iO.IMIO  volts  to  the  citii 
and  valleys  surroimding  I  lie  bay.  Fig.  3  sIkv 
the  huge  S|>auldiiig  dam  buiit  for  the  Dr' 
station,  and  Kigs.  4  and  5  show  the  interiors 
the  Eleetra  hydro-eleelric  and  Sacramento  stei 
stations  respectively,  while  l''igs.  6  and  8  si 
res])ectively  the  trannforniers  of  one  of  the  sub-stations  and 
wooden  piile  construction  of  the  Northern  California  Power  Ccj 
Chico.  where  a  junction  U  made  with  thai  system. 

The  area  served  l.y  the  I'a.ilic  (ias  \-  Klc<triir  Co.  is  37.775  sq.  nillW. 
The  circuits  extend  into  30  uf  iIk  58  .■oiinlies  of  the  Stale  of  Californii* 
containing  witliin  their  bonleis  the  most  thickly  populated  section" 
of  the  Stale  centering  between  San  I'Vaueisro  and  San  l''raii<'isco  Bay. 
the  fertile  Saeranu-nto.  Santa  Clara.  Sonoma  and  Napa  Valleys  and 
a  large  jiortion  of  ihc  San  .l(ia(iiiin  Valley.     These  eoiuilies  have  an 
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area  of  approximately  37,000  sq.  miles,  and  aocordiiig  to  the  .1910 
census  had  a  population  of  1.325.000.  Electricity  is  sup])lied  directly 
or  indirectly  through  other  companie;;  to  214  cities  and  towns,  the 
cities  served  bemg  the  11  largest  in  the  State. 

There  are  at  times  19  generating  systems  operating  in  parallel. 
Not  only  is  the  entu'e  system  of  the  Pacific  Gas  &  Electric  Co.  -welded 
together  in  a  single  operating  imit,  but  throtigh  its  interconnections 
with  the  other  large  generating  systems  around  San  Francisco  there  can 
li.-  a  very  wide  interchange  of  load  between  these  systems  and  the 


dispatcher.  In  liis  office  is  a  board  U[)on  wliich  is  a  worldng  model 
of  the  entire  system.  Every  generating  station,  switching  pomt, 
transmission  line,  sub-station,  &c,,  is  shown,  and  the  switches  are 
made  up  in  dummy  form  for  hand  setting  to  corres  lond  with  the 
conditions  in  the  field.  Whether  the  switch  is  an  oil  switc^h  or  an 
air-brake  switch  is  indicated  by  the  form  of  the  dummy,  and  the  lines 
of  interconnected  companies  are  shown  in  different  colours,  as  are 
also  lines  operating  at  various  voltages. 

The  system  of  switching  in  use  enables  different  power  stations  to 
Ije  separated,  leaving  one  or  more  rimnmg  together  upon  such  lines 
and  loads  as  can  be  conveniently  carried.  Continuity  of  service  is 
guaranteed  in  the  more  important  districts  by  the  steam  stations, 
and  since  these  are  all  turbine -driven  they  are  operated  readily  in 


Fig.  2. — Dkcm  Power  Hoise. 

system  of  the  Pacific  Gas  &  Electric  Co.  in  case  of  accident  to  any 
one  of  them.  This  enstires  continuity  of  serWce  throughout  the 
entire  field  of  operations.  The  paralleling  of  the  various  stations 
regardless  of  the  length  of  line  between  them  or  the  loads  carried  has 
not  developed  any  difficulties,  but,  on  the  contrary,  it  has  been  fomid 
that  paralleling  can  be  done  much  more  readily  in  such  cases  than 
when  the  generators  are  paralleled  in  the  same  station.  The 
systems  may  be  paralleled  at  the  generating  stations  or  on 
the  low-voltage  side  of  sub-stations.  As  a  matter  of  fact,  the 
paralleling  is  done  almost  entnely  on  the  60,000  volt  side,  trans- 


Fii:.  4. — Interior  of  Electra  Station. 

parallel  with  the  transmission  bne  and  under  normal  conditions 
carry  a  good  portion  of  the  wattless  current.  At  the  same  time  they 
serve  as  a  standby,  and  in  case  of  trouble  pick  up  the  load  on  very 
short  notice.  As  a  rule,  the  hydro-electric  station  generators  are 
connected  directly  to  line  without  automatic  circuit-breaking  equip- 
ment of  any  kind,  and  energy  is  never  shut  off  the  lines  entirely 
unless  it  is  absolutely  necessary  to  do  so. 

The  governing  of  the  division  of  load  between  the  different  stations 
is  not  so  gi-eat  a  problem  as  might  appear.  Each  station,  excepting 
one,  takes  its  allotted  portion  of  the  load  and  makes  no  attempt 


'formers  of  relatively  small  sizc.s  licing  connected  from  line  to  ground 
1  synchronising  purposes. 

I  Ik-  opcrutioii  of  the  system  is  controlled  from  the  office  of  a  load 
('  itchcr  ill  Oakland,  who  i.s  in  direct  telephonic  communication 
li  the  entire  system.  Water  cannot  l>e  taken  out  of  a  ditch  or 
lie  ;  ;i  power-house  superintendent  or  foreman  cannot  shut  down 
-''  ncrator  or  change  the  load  carried  on  the  Htation,  and  a  line  crew 
mot  work  on  a  line  without  first  obtaining  the  consent  of  the  load 


wliat.socvcr  to  govern  unless  the  frequency  varies  beyond  certain 
pn-determincd  limits,  the  speed  control  being  left  entirely  to  a  single 
station.  The  governing  is  not  limited  lo  any  one  particular  station, 
but  can  be  done  at  any  station  having  sufficient  e(|uipment  to  handle 
the  fluctuations  of  load.  All  importiuit  power  houses  are  cquiiipcd 
with  governorH  wliich,  except  in  the  case  of  the  governing  station. 
are  set  so  as  to  be  sluggish  in  action,  and  will  not  operate,  therefore. 
except  on  wide  variations  of  sjieed. 
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It  might  be  thought  that  with  the  large  steam  turbine  station  in 
San  Francisco  the  water-power  plant  would  be  operated  at  constant 
load  and  that  the  fluctuations  would  be  taken  by  the  steam  plant. 
While  this  would  midoubtedly  be  the  best  arrangement  for  operation, 
the  fact  is  that  there  is  not  at  present  enough  transformer  equipment 
between  the  hydro-electric  system  and  the  steam  system  to  make  it 
possible  for  the  steam  system  to  govern  the  whole  without  over- 
loading the  transformers.     Xo  attemjit.  therefore,  is  made  to  feed 


normal.  Broadly  speaking,  there  are  two  seasons  on  the  Pacific 
Coast — one  wet  and  one  dry — and  insulator  troubles  are  usually 
encountered  during  dry  seasons  or  just  when  the  first  rains  start  in. 
The  troubles  are  due  chiefly  to  leakage  from  the  surface  of  the  insu- 
lators on  account  of  the  dirt  and  the  salt  which  are  deposited  by  the 
winds.  As  soon  a;?  the  heavT,-  rains  come  this  accumulation  is  washed 
oft  and  the  number  of  irsulator  troubles  is  materially  reduced.  Li- 
sulators  which  operate  without  trouble  on  the  60.000  volt  lines  in  the 


KiG.    5.— StEA.M    TlKIllNE    SCT    I-N    KlVKll    ^TATIO^,    .Sa<_  I:AMEXT1 1. 

the  whole  of  the  San  Francisco  load  with  transmitted  energy.  The 
units  in  the  new  Drum  station  can  be  adjusted  for  speed  from  no-load 
to  full-load  by  the  governors.  With  one  imit  governmg  (and  one  of 
the  Drum  tmlts  is  large  enough  to  govern  alone)  the  governor  is  set 
to  give  the  unit  the  same  speed  at  full  load  as  it  does  at  normal  load. 
The  parallel  operation  of  the  system  as  a  whole  is  very  satisfactory 
indeed,  there  l)eing  no  reciprocating  imits  whatsoever.  The  greater 
number  of  tlic  lines  feeding  into  the  system  are  supplied  from  trans- 
formers delta-connected  on  the  low-tension  side  and  star-connected 
on  the  high-tension  side  with  the  neutral  groimded. 


Tiv. 


IX    San    Mateo    Sub-statiojj. 


moimtain  districts  outside  of  the  fog  belt  give  a  great  deal  of  trouble 
on  the  11,000  volt  lines  in  the  bay  district,  where  they  are  exposed  to 
more  severe  conditions  of  dust,  fog  and  smoke.  All  of  the  companies 
find  it  necessary  to  wash  the  insulators  on  the  lines  along  the  ocean 
front  once  or  twice  a  year. 

The  cirrves  herewith  (Fig.  9)  show  the  proportion  of  energy 
generated  by  water-])ower  and  steam  power,  and  tlie  proportion 
which  is  purchased  by  tlie  Pacific  (»as  &  Electric  Co.  Prior  to  the 
operation  of  the  Drum  plant  about  half  of  the  total  output  of  the 
Pacific  Gas  &  Electric  Co.'s  system  was  generated  by  steam  and  halt 


>i  ('Aiii.iriNK/.  Stkmt  Chi 


Kxcepl  in  the  mountain  diHlricts,  the  Pacific  Coast  iscomparfttively 
free  from  lightning,  so  thai  the  company  makcH  no  attempt  to  pro- 
tri'l  agiiipHt  lightning  diHlnrbanecK  other  than  to  InHtal  horn-gaps, 
which  are  net  to  arc  on  voltiigcH  iipproxinintely  25  |)cr  cent,  above 


by  water  power.     Sinc<!  the  operation  of  (lie  now  Drum  sltttion.  "I 
however,  this  ratio  ha.s  been  changed.     Cahfornia  crude  oil  ifi  ^^ 
for  boiler  fuel  in  all  of  the  steam  stations  of  the  Pacific  Gas  &  J'>ctri<' 
Co.,  and  in  the  largest  station  of  tlie  company  an  average  of  217t>8  kw 
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hours  was  generated  per  liarrel  of  fuel  oil  used  throughout  the  year 
1913.  The  Cordelia  sub-station,  which  is  situated  at  the  load  centre 
of  the  system,  was  erected  for  the  purpose  of  stepping-down  the 
potential  of  tlie  Drum-Cordelia  tower  line  from  110,000  volts  to 
60.000  volts.  It  is  built  in  Spanish  Renaissance  style,  as  are  also 
many  of  the  otlier  sub-stations  and  the  steam  station  at  Sacramento. 
The  main  transformers  are  of  the  auto-transformer  type. 


Fig.  8. — The  Lixes  outside  Chico  Sub-station. 


The  celebrated  crossing  of  the  60,000  volt  lines  over  Carquinez 
Strait,  in  the  San  Pablo  arm  of  San  Francisco  Bay,  has  been  increased 
in  carrying  capacity  recently  and  new  anchors  provided.  Two  more 
cables  have  now  been  added  to  the  original  four,  thus  providing  two 
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Fir;.  9. — Load  Curves  showinc:  the  Propoktion  ok  E.nerov  Gene- 
bated  AT  THE  Pacific  Compa.ny's  Steam  and  Water-power  Plants 

MTD  that  I'lKfllASED  FROM  OtuEE  SYSTEMS  FOR  A  DaY  IN  MaRCU. 


'•Hein.ndcnt  thnc-phaae  lines  across  the  strait,  th<'  middle  span  over 
luh  is  4.427  ft.  long.  Fig.  7  shows  the  outdoor  switches  at  the 
lUh  tower.     The  Kidge  sub-station  in  Berkeley  is  where  the  00,000 

"It  lines  terniiiMic. 


(To  be  con  eluded. ) 


APPARATUS  FOR  PROTECTING  ELECTRICAL  MA- 
CHINERY AGAINST  ABNORMAL  ELECTRICAL 
CONDITIONS.* 

BY    C.   C.    GARRARD. 

{Continued  from  p.  737.) 

Summary.- — The  author  deals  first  with  the  conditions  which  give  rise 
to  abnormal  electrical  conditions  of  a  transient  type,  such  as  those  due  to 
switching,  arcs  and  sparks.  Method.s  of  suppressing  arcs  to  earth  are 
described.  The  author  then  passes  on  to  pressure  rises  between  the 
turns  of  electrical  windings,  and  those  due  to  causes  exterior  to  the 
system,  such  as  lightning.  Various  protective  devices  are  described, 
such  as  water  jet  eartliing  resistances,  the  Moscicki  and  other  condensers, 
Giles'  valve  and  the  more  ordinary  lightning  arresters.  In  conclusion  the 
question  of  earth  plates  is  considered. 


LOW  EQUIVALENT  CYLINDER  TYPE  LIGHTNING 
ARRESTERS. 

It  was  found  when  constructing  multigap  arresters  for  high 
voltages  and  for  circuits  having  high  short-circuit  capacities, 
that  in  order  to  render  them  non-arcing  (i.e.,  capable  of  sup- 
pressing the  dynamic  arc  which  follows  the  discharge)  that  a 
very  large  number  of  gaps  were  required.  As  an  alternative  to 
using  such  a  large  number  of  gaps  a  series  resistance  can  be 
used.  Both  expedients  had  the  effect  of  increasing  the 
equivalent  spark  gap.  As  a  result  of  the  experiments  of 
Thomas,  however,  it  was  foiuid  possi})le  to  construct  a  cylinder 
type  of  arrester  which,  while  having  a  low  equivalent  spark-gap, 
was  yet  non-arcing  on  high  voltages,  and  with  any  amount  of 
power  behind  the  discharge.  Such  an  arrester  was  designated 
the  '■  Low  Equivalent  Arrester,"  and  the  principle  of  its  con- 
struction is  shown  in  Fig.  26  (see  P.  H.  Thomas,  "  Function  of 
Shunt  and  Series  Resistance  in  Lightning  Arresters,"  "  Trans." 
Am.I.E.E.,  Vol.  XIX.,  1902,  p.  1021).  It  will  be  seen  that 
approximately  double  as  many  gaps  are  used  as  are  necessary  to 
withstand  the  normal  voltage.  About  half  of  these  are  shunted 
by  a  non-inductive  resistance,  and  a  comparatively  small  series 
resistance  is  used.  Under  normal  conditions,  therefore,  the 
middle  gap  is  at  about  earth  potential,  and  a  relatively  small 
rise  only  is  required  to  jump  across  the  unshunted  gaps  and 
discharge  through  the  shunt  and  series  resistances.  The 
current  passing  through  the  shimt  resistance,  however,  causes  a 
difference  of  potential  to  appear  across  the  shunted  gaps,  and 
if  this  be  higli  enough  these  break  dowTi  also.  The  arc  across 
these  gaps  being  shunted,  however,  is  imstable  and  quickly 
goes  out,  so  that  the  tmshunted  gaps  have  then  both  resistances 
in  series,  and  the  dimensions  of  these  are  so  chosen  that  the 
arrester  is  non-arcing  at  the  normal  voltage.  It  will  thus  be 
seen  that  the  equivalent  spark  gap  of  this  arrester  is  fixed  by  the 
few  number  of  unshunted  gaps.  A  heavy  discharge  passes, 
however,  over  all  the  gaps.  Thus  the  non-arcing  characteristic 
corresponds  to  twice  the  number  of  gaps  as  does  the  equivalent 
spark-gap. 

Multigap  arresters  have  also  been  made  successfully  without 
any  series  resistance  at  all.  Two  types  of  these  as  made  by  tlie 
General  Electric  Co.  are  illustrated  in  Fig.  27  and  Fig.  29.  The 
principle  is  exactly  the  same  as  the  low  equivalent  arrester  just 
described  except  that  the  series  resistance  is  done  away  with. 
This  is  rendered  possible  by  a  suitable  dimensioning  of  the 
parts.  It  will  be  noticed  that  there  are  considerably  more 
shunted  gaps  than  imshimted.  Should  the  shunted  gaps  not 
spark  across  then  the  shunt  resistance,  being  in  series  with  the 
other  gaps,  is  sufficient  to  suppre.ss  the  arcing.  If,  however, 
the  shunted  gaps  do  break  down  then  there  are  sufficient  of 
them  to  render  the  arrangement  non-arcing.  The  makers  of 
tliia  type  claim  that  the  shunted  gaps  con.stitute  a  selective 
path  for  high-frequency  discharges  (compare  British  Patent 
.j,.')75/()G  now  V(,i(i).  The  cause  of  this  is  that  the,  cylinders 
really  constitute  a  scries  of  simdl  crjndensers  in  parallel  witii 
the  shunting  resistance.  Now  the  resistance  will  have  an 
increasing  impedance  with  increasing  periodicity,  whereas  the 
impedance  of  a  condenser  goes  down  with  increase  of  frequency. 


•  Copyright.     All  rights  reserved. 
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Thus  High  periodicity  discharges  will  prefer  to  go  straight 
across  all  the  gaps,  aud  thus  secure  themselves  an  easy  and 
unrestricted  passage  to  eai-th.  At  the  nornaal  frequency, 
however,  the  reverse  is  the  case  and  the  current  is  diverted 
from  the  gaps  to  the  shunting  resistance.  Naturally  this 
selective  action  will  depend  largely  upon  the  dimensions  of  the 
apparatus.  It  was  found  that  cylinders  about  |  in.  in  diameter 
and  1  in.  long  with  a  .,V  in.  gap  gave  the  best  results. 


Distribution  of  Potential  Across  the  Gaps  of  Roller  Type 
Lightning  Arresters. — A  multiple-gap  roller  arrester  really 
consists, of  a  number  of  small  electrostatic  condensers  in 
series,  the  rollers  forming  the  plates  of  the  condensers  and  the 
air  gaps  the  dielectric.  If  all  the  rollers  and  the  air  gaps  are  of 
the  same  dimensions,  and  if  the  whole  arrester  is  far  removed 
from  any  other  objects,  then  the  distribution  of  the  total 
voltage  across  the  arrester  will  follow  a  straight  line  law  and 
the  voltage  across  each  gap  will  be  equal.  It  is  not  possible, 
however,    to   remove    the    arrester   entirely   awav    from   the 


I  Shunt 
>  Resistance. 


Series 
s  Resistance 


Fig.  26. — Pkixciple  of  Coxstruc- 

TIOX  OF  Low   EQTjrV".lI.EN'T  LIGHTNING 

Arrestee. 

Fig.  27  represents  a  imit  which  has  been  foimd  suitable  for 
protecting  both  lines  of  a  2,000-volt  single-phase  circuit.  For 
higher  voltages  the  General  Electric  Co.  used  the  tmits  shown  in 
Fig.  29  which  can  be  combined  to  form  arresters  even  for  60,000 
volts.  A  valuable  property  which  has  been  experimentally 
discovered  with  this  arrester  is  that  the  alternating  dynamic 
current  which  flows  after  a  discharge  is  interrupted  at  the  zero 
point  as  with  an  oil  switch.  Thus  the  current  is  stopped 
without  setting  up  stu'ges  or  potential  rises. 

Fig.  30  illustrates  a  complete  arrester  made  upon  this 
prmciple  for  a  12,.500-volt  three-phase  system  with  earthed 
neutral.  In  this  case  the  shimt  resistances  35  are  arranged  on 
separate  bases  to  the  gaps.  It  will  be  noticed  that  two-thirds 
of  the  gaps  in  each  leg  are  shunted.     The  three  legs  are  brought 


Fig.  27.' — LiGHTurNO    Arrester,    made     \vithout 

SERIES   RESISTANCE,   FOR    PROTECTING    BOTH  LINES   OF 
2,000-VOLT    SINGLE-PHASE     CIRCUIT. 

(General  Electric  Co.). 


Fig.  28. — CmcinT  Connections  for 
Arrester  shown  in  Fig.  27. 


I'iG.  2!>. — Two  Units  of  Kolleu  Type  Lightning  Arrester  as  used 
to  build  up  Abrkstisrs  up  to  00,000  volts.  (General  Electric  Co.). 

together  at  a  neutral  point  25,  between  which  and  earth  anotliei- 
net  of  gaps  26  are  connected.  The  adjustable  gaps  27,  28  and 
2[>  arc  arrunged  in  series  with  each  phase. 

Tlieie  is  no  doubt  that  arresters  con.structed  on  these 
jirincipicM  have  considerable  protective  value.  During  severe 
llinnderstorms  they  may  di.scharge  to  such  an  extent  as  to 
ii])]icHr  a  mass  of  fire,  clearly  indicating  their  discharge  capacity. 
It  may  b(',statcil.  however,  that  they  an-  alieady  .somewhat  out 
of  (late,  for  im])ortant  instnllatioiis,  and  that  more  modern 
Hystems  .smli  as  the  Mi)scieki  (Jondeiiser,  Electrolytic  Arrester, 
&c.,  arc  dirtplucing  them. 


influence  of  surrounding  objects,  and,  as  a  matter  of  fact,  each 
successive  roller  has  a  certain  electrostatic  capacity  as  regards 
earth  besides  that  as  regards  its  neighbouring  rollers.     This 


Fid.   30. — ^TiiRSE-PuASK    Low  Equivalent  Akbestkr  for  12,500- 

volt  three-phase  system  with  EARTHED  NEUTRAL,  AND  WITIKU'T  SEBIK." 

resistance.     (General  Electric  Co.). 

can  be  represented  diagrammatically  as  in  Fig.  31.  The  suc- 
cessive rollers  are  represented  as  a,  b,  o,  d  and  e.  Between 
a  and  h.  &c.,  small  condcn.sers  are  shown,  as  are  also  the  con- 
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densers  between  each  roller  and  earth.  Across  each  con- 
denser a  charging  current  will  flow,  and  it  is  quite  evident  that 
the  current  across  a,  b  is  higher  than  that  across  b,  c  by  the 
amount  of  the  charging  current  of  the  condenser  formed 
between  b  and  earth.  Similarly,  the  current  across  b,  c  vnll  be 
higher  than  that  across  c,  d  and  so  on.  Now,  the  cajsacity  of 
condenser  a,  b  is  the  same  as  that  of  b,  c,  the  rollers  and  gaps 
being  equal.  As  more  cm'rent  flows  across  a,  b  than  across 
b,  c,  it  follows  that  the  potential  across  a,  h  will  be  higher  than 


HMNHt^h 


Earth 
Fig.  31. — Condensbe  Action  op  Rollek-ttpe  LioHiNrN^G  Aerestek. 

that  across  6,  c  and  so  on.  In  other  words,  the  total  voltage 
does  not  dix-ide  itself  equally  across  the  gaps,  but  is  concen- 
trated more  across  the  gaps  nearest  the  line.  The  result  of 
this  is  that  more  gaps  are  reqmred  than  would  otherwise  be 
necessary  to  hold  back  the  voltage  and  render  the  arrester 
non-arcing,  and  it  is  difficult  to  avoid  continuous  crackling  and 
sparking  across  of  those  gaps  near  the  hne. 

In  order  to  overcome   this  difficulty  the  earth   shield   has 
been  introduced  (see  Fig.  32).     This  consists  of  a  piece  of  metal 


OOOOOOOOOOOOOOO' 


Fig.  32. — Roller-type  Lightning  Arrester  with  ground  shield. 


connected  to  the  line  and  placed  near  the  gaps  which  are 
farthest  from  earth.  It  is  found  in  practice  that  the  use  of  the 
sldeld  often  permits  a  great  reduction  in  the  number  of  gaps 
to  be  made  (compare  Peck,  "  Pioc."  I.E.E.,  Vol.  XL.,  1908, 
page  510). 

The  action  of  the  earth  shield  may  be  understood  fi'om  the 
following :  It  was  seen  above  that  the  reason  of  the  higher 
voltage  existing  across  the  gaps  nearest  the  hne  (without 
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Earth 
Fio.  33. — Condenser  Action  of  Roller-type  Lic:iitniso  Arrester 

WITH   EABTU  SHIELD. 

shield)  was  that  the  charging  currents  of  all  the  succeeding 
'  iirth  condousiTS  had  to  pas.s  through  these  gaps.  The  earth 
liield,  however,  acts  as  a  shunt  path  for  this  ciiarging  cuiTcnt, 
Jiid  in  eficct  increases  the  capacity  of  the  gaps  under  its 
influence.     This  will  be  seen  by  reference  to  Fig.  33. 

(To  he  conlinufl.) 


THE  MANUFACTURE  OF  ELECTRIC  STEEL  IN  THE 
STOBIE  FURNACE.* 

BY  VICTOR  STOBIE. 

There  are  two  distinct  type.s  of  electric  furnaces — the  arc  furnacr' 
and  the  induction  furnace,  but,  for  the  purpose  of  this  Paper.  I  would 
subdi^de  the  former  again,  according  to  size,  into  large  ones  and 
small  ones,  taking  the  small  class  to  include  those  u])  to  6  tons  and 
the  large  class  from  7  tons  upwards.  My  reason  for  the  subdivision 
of  the  furnaces  is  because  the  relation  between  the  weight  of  the 
funiace  structure  and  the  weight  of  the  charge  in  small  fimiaces  is 
often  six  to  one,  whereas  in  the  case  of  large  fm-naoes  it  is  down  at 
times  to  a  proportion  of  three  to  one.  This  means  that  a  very  large 
portion  of  the  heat  in  the  small  fmnace  must  be  devoted  to  keeping 
ilir  fabric  hot,  and  it  is  often  found  a  distinct  advantage  to  heat 
,(']iaiately  the  hearth  of  the  furnace  at  the  same  time  as  the  steel 
( liarge  is  being  heated,  in  order  that  the  large  abstraction  of  heat 
lioiu  the  molten  bath  by  the  hearth,  usually  experienced  in  small 
furnaces,  will  not  chUl  the  bottom  layers  of  the  steel.  The  impor- 
tance of  thi,s  will  be  realised  when  considering  high  percentage  alloy 
steel  making,  as  miless  an  equable  temperatm'e  is  obtained  tlu'oughout 
the  mass  of  the  charge,  any  of  the  alloys  at  the  bottom  of  the  furnace 
will  tend  to  remain  there  on  accoimt  of  theii'  gi'eater  specific  gra\aty 
wlien  cold  than  when  hot.  This  reaches  a  maximum  of  importance 
in  such  steel  as  high-speed  steel,  where  the  heaviest  material  of  the 
charges  weigh  more  than  three  times  that  of  the  main  mass  of  the 
bath.  In  this  case  the  disadvantage  of  a  cold  hearth  is  aggravated 
by  the  melting  point  of  tungsten,  the  heavy  material  in  question 
which  sinks  to  the  coldest  part  of  the  bath,  bemg  much  higher  than 
that  of  steel. 

Some  electric  furnace  designers  had  considered  the  point,  but,  on 
trying  to  overcome  it,  they  did  so  without  regard  to  other  disad- 
vantages which  they  were  substituting  for  the  original  one.  One 
attempt  was  as  follows  :  To  overcome  the  effect  of  the  cold  hearth 
the  sending  of  the  current  through  a  central  bottom  portion  of  the 
hearth  was  tried  so  that  the  passage  of  the  current  through  the 
dolomite  should  heat  the  latter  ;  but  furnaces  so  designed  have  been 
found  to  suffer  from  an  over-heatuig  of  that  single  central  portion 
of  the  bath,  h\  such  a  case  the  hearth  becomes  extremely  soft, 
through  the  heating-up  caused  by  the  passage  of  the  ciurent,  and  it 
will  not  then  resist  the  ordinary  processes  of  the  furnace.  The  result 
is  that  one  is  never  sure  of  having  the  ladle  ready  when  the  steel 
decides  to  tap  itself  out  thi-ough  the  hearth  of  the  furnace.  I  have 
overcome  this  excessive  hearth  heating  by  devising  an  electric  system 
which  automatically  compels  the  current  to  divide  itself  up  over  the 
whole  mass  of  the  hearth.  This  gives  just  the  amoiuit  of  auxiliary 
hearth  lieating  required  in  a  small  fuiTiace. 

In  the  .')-ton  Stobie  two-phase  fmiiace  two-phase  currents  are 
made  to  take  a  long  journey  through  the  metal  and  give  quick  heating 
effect,  as  follows  :  The  electrode  attached  to  tlie  outer  cable  of  one 
circuit  is  placed  at  one  end  of  the  bath  above  the  slag,  and  the 
electrode  connected  to  the  outer  wire  of  the  other  phase  is  placed  at 
the  opposite  end  of  the  bath,  also  above  the  slag.  The  electrode 
on  the  iiuicr  or  neutral  wii'c  of  each  phase  is  placed  in  the  hearth  of 
thi-  furnaif  at  the  ii]ipiisite  end  to  the  other  electrode  of  its  circuit. 
'I'liis  iirrangeincnt  of  electrodes  causes  each  circuit  to  be  connected 
through  the  longest  distance  in  the  charge,  and  is  characterised  by 
the  crossing  m  direction  of  flow  of  the  currents  of  electricity.  To 
both  types  of  Stobie  furnaces  a  imiquc  attachment  is  usually  luatle, 
perniitting  of  the  additional  heating  of  the  furnaces  by  means  of 
town  gas  or  oil. 

The  above  combination  of  oil  or  gas  heating,  with  electric  heating 
in  an  ordinary  electric  s'l  el  melting  furnace,  offers  three  considerable 
advantages,  the  first  being  in  the  chea|)er  melting  of  the  raw  materials 
and  the  confining  of  the  use  of  electricity  to  those  jiortions  of  the 
jiroccrts  which  are  n\orc  elliciently  accomplished  by  its  use  ;  the  second 
is  in  the  increase  in  the  neutral  properties  of  the  atmosphere  in  the 
furnace  during  the  use  of  electricity  its  the  heating  medium.  This 
is  accomplished  by  cutlmg  off  the  air  supply  whilst  maiulauiing  a 
small  sujiply  of  gas  or  oil.  The  third  advantage  being  in  the  diffused 
heat  from  the  gas  or  oil  for  iirciiaring  the  .sole  of  the  chamber  after 
weck-en<l  or  other  sto])|)ageH.  and  for  biu'uing-in  the  origiiuil  hearth. 
The  furnace  is  tilled  on  rockers  by  motor  driven  gearii\g  acting  on 
wire  ro])e».  The  furnace  is  t  ilted  towards  I  he  furnace  ])lalforin  when 
slags  are  to  be  removed  from  the  bath,  an  opening  in  the  platform 
permitting  the  ilischargcd  slag  to  fall  to  the  shop-Hoor  level  into  a 
bogie  for  removal.  The  same  mechanism  tilts  the  furnace  in  the 
reverse  direclion  for  tapping.  At  each  end  of  the  furnace  are  jilaceil 
the  motors  for  regulating  the  position  of  the  electrodes,  which  is  the 
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means  adopted  for  regulating  the  current,  and,  therefore,  the  tem- 
perature of  the  fiunace. 

The  majority  of  earl/  large  arc  furnaces  are  three-phase  fmiiaces. 
One  type  ivas  mesh-connected,  and  the  other  star-connected  -vrith  one 
phase  reverf ed.  The  effect  of  reversing  one  phase  in  the  latter  type 
of  furnace  has  not  been  published.  The  large  Stobie  furnace  has  no 
such  complication,  but  is  an  ordinary  star-cormected  one.  The  tluee 
phases  are  each  connected  to  an  electrode  above  the  bath,  and  the 
central  point  of  the  star  connection  is  carried  to  another  electrode 
also  above  the  bath.  The  object  of  this  device  is  to  avoid  to  the 
greatest  extent  any  overloading  of  the  conductors  ;  to  avoid  fluctua- 
tions in  the  electrical  conditions,  and  to  give  a  better  distribution  of 
heat  over  the  surface  of  the  metal.  This  is  accomplished  by  tlie 
fourth  electrode  above  the  bath  taking  the  tmbalauced  ciurents  in 
the  furnace,  instead  of  each  phase-electrode  being  bmdened  con- 
tinually with  the  imbalanced  ciurents  in  the  two  phase-electrodes 

The  overloading  of  cables  and  electrodes  in  most  types  of  large 
furnaces  will  be  realised  when  it  is  remembered  that  any  phase 
electrode  in  those  furnaces  may  be  seriouslj-  overloaded  itself,  when 
it  is  called  upon  to  additionally  carry  its  share — 50  per  cent. — of  an 
overload  taking  place  simultaneously  on  one  of  the  other  phases. 
.Such  overloading  may  easily  cause  a  breakdown  of  some  part  of  the 
electric  system.  This  cannot  possibly  happen  in  the  Stobie  tluee- 
phase  fumiace.  because  the  fom-th  electrode  is  obliged  to  take  all 
unbalanced  current,  and  its  chance  of  being  overloaded  is  practically 
nil.  The  detailed  electrical  principal  of  this  ftunace  is  as  follows': 
Three  electrodes  above  the  bath  are  connected  to  the  three  phases  of 
a  four-wire  star-connected  supply,  whilst  a  fourth  electrode,  also 
above  the  bath,  is  comiected  to  the  middle  or  neutral  point  of  the 
suijply  Fystem.  The  electrode  arc  gaps  above  the  metal  are  adjusted 
according  to  the  pha.se  and  interlinked  presstues.  Any  reduction 
in  the  resistance  of  the  arc  gaps  imder  one  of  the  three-phase  elec- 
trodes will  reduce  the  resistance  of  the  phase  circuit  by  a  greater 
percentage  than  it  will  reduce  the  resistance  of  the  interhnked 
circuit  ;  therefore,  the  resulting  excess  of  current  would  be  taken 
by  the  fourth  or  neutral  electrode. 

When  a  three-phase  electric  furnace  is  working  the  phases  are 
never  balanced  on  accoimt  of  the  constant  movement  and  fluctuation 
in  the  resistance  of  the  material  which  is  being  melted,  and  the 
waviness  of  the  surface  of  the  bath  when  molten  ;  the  fourth  or 
neutral  electrode  will,  therefore,  constantly  carrj'  current  and  do  its 
share  of  the  heating  or  melting  of  the  charge.  By  this  arrangement 
of  four  top  electrodes  a  mucli  better  distribution  "of  heat  is  obtaijiod 
in  large  furnaces  than  by  the  use  of  only  three  electrodes.  A  char- 
acteristic feature  of  the  casting  of  electric  steel  is  that  hartlly  a  spark 
can  be  seen  when  the  steel  is  flowing,  this  being  due  to  the  extrenu> 
deadness  of  the  material  before  it  leaves  the  furnace.  It  is  a  visible 
sign  of  that  essential  property  of  freedom  from  gases  which  should 
always  obtain  in  the  best  steels. 

The  method  of  manufacture  in  the  electric  furnace  when  using  a 
solid  charge,  is  as  follows  :  The  whole  of  the  material  should,  if 
possible,  be  charged  into  the  furnace  previous  to  the  switching  on  of 
the  cm-rent  along  with  some  lime.  The  electrodes  are  brought  into 
contact  with  the  charge,  and  the  circuits  through  the  furnace  are 
adjusted  by  separating  the  electrodes  from  the  charge  and  estab- 
lishing arcs  between  them.  When  the  steel  has  commenced  to  melt, 
white  flames  appear  at  the  door  of  the  furnace.  These  flames  are 
remarkable  inasmuch  as,  although  .sometimes  highly  illuraiiialing. 
they  are  comparatively  cool.  'J'hes<>  flames  are  a  sigi'i  of  the  charge 
Wing  ready  to  receive  the  iron  oxide,  which  is  relied  upon  to  rid  the 
charge  of  its  impurities.  On  a<lding  the  iron  oxide  in  the  shape  of 
ore  or  millscale  the  incandescent  flames  turn  to  thin  yellow  ones,  this 
state  continuing  until  the  slag  is  removed.  When  the  steel  is  melted, 
the  charge  hand,  from  exjjerience,  will  see  whether  the  slag  requires 
thiiming  cr  thickening,  thio  being  done  normally  by  additions  of 
Miuitl  or  lime.  The  Ix.il,  which  is  obtamcd  ordinarily  iji  the  electric 
funiace.  is  not  a  violent  one,  such  as  seen  in  open-hearth  j.racticc. 
the  raw  materials  containing  very  little  carbon,  silicon  and  phos- 
j.horuM.  .Sucli  a  quiet  state  of  the  bath,  if  it  were  in  on  open-heartli 
fiimace.  would,  of  course,  give  much  anxiety  to  the  melter.  In  the 
electric  funiacc  we  do  not  dej.end  upon  the  mechanical  agitation  of 
the  molten  mass  by  boiling  to  enable  the  heat  to  Ix'  distributed 
throughout  the  charge.  A  considerable  amount  of  tlie  heat  imj.artcd 
to  the  molten  bath  is  generate.l  in  the  slag,  in  consequence  of  the 
Inner  s  resistance  to  the  pa.ssat'e  of  the  current.     The  slag  is  rotatinl 
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m  the  Mobie  furnace  all  over  the  bath  by  the  blowing  ellect  produce 
i.y  tl»-  .hspoHilion  of  the  i.rcs.  which  causes  the  highlv-heated  «la 
I"  sweep  over  the  whole  surface  of  the  steel. 

When  Ihe  bath  is  Hii(rici..ntly  liol,  a  sample  is  taken  and  tested  for 
p  K.Mphnrn.H.     ]f  tl«.  resiilt  Is  as  low  as  desired,  sav,  (101  p,-r  ccni.  or 

1"   l'.",w  . ,'!!  "  '"  '!*"'",""  ""^  ""■'"'•     ^'""''''  '•"■  l'l'"''I'l'"rus  not  vet 
'     ''8  may  require  Hoine  readjiiHtlng  ;    the  experi- 


ence of  the  melter  will ''goveml  him  on  thisjpoint.  It  is  almost 
invariably  foimd  that  when  the  phosphorus  contents  of  the  steeljis 
down  to  001  per  cent.,  the  manganese,  silicon  and  carbon  are' also 
very  low.  After  the  slag  has  been  cleared  off  the  charge,  anthracite 
is  thrown  on  to  the  bare  metal  in  sufficient  quantity  to  raise  the 
carbon  percentage  up  to  within  a  few  points  of  that  desired  in  the 
finished  steel.  After  trjing  many  methods  of  introducing  carbon 
into  the  bath.  I  devised  this  means,  and  have  always  had  the'  best 
success  with  it.  A  new  slag,  consisting  of  hme.  sand  and  fluorspar, 
is  thrown  into  the  furnace  and  the  current  again  switched  on.  In 
about  half-an-hour  this  slag  melts.  The  silicon  takes  iron  oxide 
from  the  steel  ;  carbon  in  the  form  of  anthracite  is  spread  over  the 
slag  and  the  iron  oxide  is  thereby  reduced.  This  action  continues 
imtil  the  major  portion  of  the  iron  oxide  is  abstracted  from  the  bath, 
but  the  affinity  of  the  oxide  for  carbon  is  not  sufficiently  strong  to 
completely  deoxidise  the  charge.  Little  by  little  now  the  ares,  act- 
ing on  the  carbon  and  the  slag,  tend  to  })roduce  carbide  of  calcium  and 
silicon  carbide.  Vntil  practically  all  the  iron  oxide  is  removed  from 
the  bath  and  the  slag,  these  compomids  cannot  exist  free  in  the  slag, 
but  a  constant  diminution  of  the  iron  oxide  proceeds  imtil  finally  the 
iron  in  the  slag  is  reduced  to  Oo  per  cent,  or  le.ss.  When  this  stage 
has  arrived,  calcium  and  silicon  carbides  are  formed  in  the  slag. 
These  are  exceedingly  powerful  deoxidants,  and  they  clear  the  steel 
of  the  last  traces  of  iron  oxide.  Either  the  calciiun  carbide  or  the 
silicon  carbide,  or  possibly  both,  enter  into  a  fresh  campaign  at  this 
stage  and  attack  the  sxi!]ihur  content  of  the  steel.  The  sidphur 
exists  in  the'  charge  mainly  as  ferrous  stilphide,  and  is  split  up  by  the 
slag.  Calcium,  or  silicon,  combines  with  the  sulphur  as  a  sulphide 
and  the  carbon  in  the  carbides  is  dehvered  up  to  the  steel,  ^^'hcn 
this  stage  is  attained  a  samjile  of  the  steel  is  sent  for  analysis,  the 
elements  estimated  being  carbon,  manganese  and  sulphur.  Suitable 
adjustments  of  these  are  made  if  necessary. 

Electric  steels  have  the  following  advantages  over  other  steels  : 
(1)  Regularity  of  composition  ;  (2)  lowering  of  sulphur  and  phos- 
phorus contents  ;  (3)  absence  of  gases  ;  (4)  higher  jield  of  somid 
ingots  ;  (5)  positive  control  of  all  fimiace  operations.  The  Stobie 
furnace,  used  in  connection  with  a  basic  open-hearth  furnace,  per- 
mits the  production  of  steels  higher  in  quality  than  acid  open-hearth 
steel  at  a  lower  cost  price  thiui  the  latter.  For  example,  molten 
steel  of  a  very  ordinary  quality,  from  a  basic  open-hearth  furnace, 
treated  in  the  electric  furnace,  will  be  equal  in  composition  to  acid 
steel  made  from  the  finest  Swedish  bases,  will  be  sotmder  than  the 
latter,  will  give  a  greater  yield  from  the  ingot,  whilst  the  cost  price 
will  be  increased  by  not  more  tlian  9s.  (id.  per  ton.  This  figure  is 
arrived  at  as  follows,  based  on  a  lO-ton  charge  taken  from  the  basic 
open-hearth  furnace  and  poured  into  the  Stobie  furnace  : — 

200  imits  per  ton  by  10  tons,  at  0-3d.  per  unit £2  10  0 

Electrodes,  at  2s.  per  ton    10  0 

Total  labour  on  furnace  0     5  0 

Slag  materials 0     5  0 

Repairs  0  10  0 

Interest  and  depreciation  at  15  per  cent 0     5  0 


Total  per  10  tons   £4  15    0 

Per  ton  £0    9    6 

I  have  obtained  regularly  yields  of  93  and  94  per  cent,  of  sound 
billets  from  ingots  of  carbon  steels,  the  balance  being  comj>os<'d 
roughly  of  2  per  cent,  furnace  loss  and  4  jxr  cent,  seraji.  These 
j-iclds  siujjass  any  of  the  yields  from  the  recently  julvertiscd  casting 
processes  used  at  various  works  in  conjimction  with  open-hearlli 
furnaces.  If  the  extra  yield  of  sound  material  represents  a  10  )«r 
cent,  improvement  on  some  existing  jiractice,  this  saving  may  tn>. 
taken  as  equivalent  to,  roughly,  8s.  ))cr  ton.  This  saving  mtist  be 
deducted  from  the  extra  cost  of  electrically  heating  the  ojien-hearth 
steel  in  the  Stobie  furnace,  and  gives  a  net  extra  cost  of  Is.  6d.  jiep 
ton  for  the  finished  electric  steel  billet.s. 

In  the  accowit  of  costs  for  treating  oiK-n-hearth  steel  in  the  Stobia 
funmce,  I  have  not  followed  the  usual  plan  of  some  electric  furnaoO) 
designers  of  attcmptuig  to  show  that  sIim'I  can  be  electrically  treatew 
for  an  odd  shilling  or  two  ))er  ton.  The  figures  so  oft<Mi  s)iiimi1  broad- 
cast by  general  furnace  designers  are  almost  invariably  llieoretlcal, 
.sometimes  possibly  a  snaj)  test  under  most  exceptional  condltious. 
The  costs  1  have  given  are  costs  which  can  be  guaranteed  not  to 
exeeeded,  and  result  from  knowledge  of  the  subject.  We  must  tal 
it  for  granted  that  to  suggest  hureasing  the  juice  of  rails,  plntos^ 
iinules  and  the  like  by  Is.  tnl.  j)er  ton  is  generally  useless,  because  th» 
buyer  of  these  materials  who  will  pa\-  Is.  (id.  J)er  ton  more  than  the 
iisu.d  market  price  hius  not  yet  blossomed  forth.  It  is  for  the  higher 
grades  of  steel,  which  are  not  the  uiifortmiate  subjects  of  stanilani 
market  prices,  that  the  electric  steel  furnace  was  brought  hilo  exist- 
ence.    When  an  electric  funuuc  Is  c.ontcniplated  for  making  steel 
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castings,  the  following  will  be  the  costs,  assuming  a  furnace  of  1  ton 
capacity  is  installed  : — 

Steel  scrap  jier  ton £2  10  0 

Current.  800  units  at  0-3d 1  0  0 

Electrodes    0  6  0 

Slags 0  2  0 

Eepairs  0  6  0 

Labour 0  6  0 

£4  10     0 
Melting  loss,  2i  per  cent , 0     2     3 

Total  perton £4  12     3 

Should  a  high  quality  of  steel,  say,  as  a  base  for  alloy  steels  be 
required,  the  costs  in  a  5-ton  furnace  would  be  as  given  in  the  fol- 
lowing table  : — 

Steel  .scrap  at  50s.  per  ton  by  5  £12  10    0 

Current.  800  units  at  0-3d.  by  5 5    0    0 

Electrodes,  7s.  6d.  by  5  " 1   17     6 

Slags " 0    5    0 

Repairs  15     0 

Labour 10     0 

Ordinary  additions 0     6    0 

£22     3     6 

Meltingioss 0  U     6 

£22  15    0 

Perton  £4  11     0 

Plus,  in  both  cases,  interest  and  doprociation. 

The  reason  the  current  consumption  is  as  high  in  the  5-ton  furnace 
as  in  the  1-ton  is  because  the  process  followed  for  steel  for  castings 
is  a  simpler  and  cheaper  one  than  for  ingot  steel. 


RECENT  PROGRESS  IN  PYROMETRY.* 

BY   t'HAS.    E.    DARLING. 

During  the  past  five  years,  which  is  the  period  intended  to  be 
covered  by  the  present  Paper,  considerable  advances  have  been  made 
in  the  production  of  instruments  for  the  measurement  of  high  tem- 
peratures. Much  valuable  work  in  this  direction  has  been  carried 
out  at  the  National  Physical  Laboratory  in  this  country  and  at  the 
United  States  Bureau  of  Standards. 

Various  investigations  of  fixed  points  have  confirmed,  or  at  the 
most  slightly  modified,  previously  accepted  figures.  Up  to  the 
highest  reading  obtainable  on  the  gas  scale  (l.ooO^C).  the  standards 
now  in  use  appear  to  be  well  established  ;  and  beyond  this  the 
melting  point  of  platinum,  as  deduced  by  several  ditt'erent  methods, 
is  now  accepted  as  1,755°C.  This  is  a  useful  fixed  point  for  the 
calibration  of  high-reading  pyrometers. 

One  of  the  chief  features  of  recent  years  has  been  the  extension 
of  the  use  of  base-metal  jmictions  in  place  of  platinum  and  platinum 
alloys.  Suitable  base-metal  couples  develop  a  relatively  high  E.M.F.. 
and  enable  a  strong  and  cheap  indicator  to  be  used  in  place  of  the 
sensitive  instrimient  required  for  couples  of  the  platinum  series. 
Most  makers  now  furnish  iron-constantan  pjTomelers,  which  may 
be  used  up  to  900°C.  For  temperatmes  below  700 C.  copper- 
constantan  jiuictions  are  much  used,  as,  for  example,  in  ])jTometers 
for  superheated  steam.  C.  C.  Bidwell  ("  Physical  Review,"'  Jtme. 
1914)  has  shown  that  a  junction  of  carbon  and  graphite  may  be  used 
to  read  temjieratures  as  high  as  2,000'C. 

Materials  for  protecting  jimctions  from  the  corrosive  action  of 
furnace  gases  have  been  added  to  by  the  introduction  of  alundum 
(oxide  of  aluminium),  which  melts  at  2.050°C'.  ;  a  material  linown  as 
"  silit,"  which  has  a  carborundum  basis  ;  and  "  silfrax,"  a  sub- 
stance resembling  <arbonmdum.  All  these  materials  are  brittle,  and 
therefore  will  not  stand  rough  usage.  As  a  protection  for  jimctions 
used  to  rciwl  the  temperature  of  molten  brass  or  bionzc,  a  tube  of 
molybdenum  h«.s  proved  successful,  as  this  metal  is  a  good  con- 
Actor  of  heal  and  is  not  acted  on  by  the  molten  alloy. 

A  new  departure  in  commercini  indicators  has  been  made  by  the 
Leeds  &  Xorthnip  Co..  of  Philadel)>hia.  who  have  lulopted  the 
potentiometer  ])rlnciplc.  formerly  used  only  for  accurate  laboratory 
work.  The  iulvantages  of  this  arrangement  are  greater  sensitiveness 
lid  indejiendcncc  of  the  resistance  of  the  ))yromelir  and  leads  ;  the 
liiiwback.  from  an  industrial  standpoint,  is  that  the  reiulings  arc  not 
iitoniatic,  for  adjustments  nmst  be  made  till  a  galvanometer  gives 
no  deflection.     Several  methods  for  aflapting  an  indirator  for  »))ecial 

•  Abstract  of  a  Paper  read  before  the  Royal  Society  of  Arts. 


ranges  have  been  devised.  Jn  one  form,  due  to  the  Cambridge 
Scientific  Listrument  Co.,  the  potentiometer  principle  is  used  to  alter 
the  zero  of  the  indicator.  The  same  firm  has  also  introduced  a 
mechanical  device  for  achieving  the  same  object.  In  this  a  sus- 
pended coil  indicator  is  used,  and  by  tiu-ning  a  torsion  head  a  twist  is 
imparted  to  the  suspension,  so  that  the  pointer  does  not  move  over 
the  scale  imtO  the  temperattue  of  the  jimction  has  reached  an 
assigned  figm-e.  Li  the  miUti-range  instrument  made  by  R.  W.  Paul 
the  indicator  takes  the  place  of  the  galvanometer  in  a  Wheatstone 
bridge  circuit,  the  pyrometer  being  in  series  with  the  indicator.  By 
tlu'owing  the  bridge  slightly  out  of  balance,  a  current  may  be  made 
to  pass  through  the  indicator  in  an  opposite  direction  to  that  pro- 
duced by  the  heated  jimction.  and  only  when  this  opposing  current 
is  overcome  will  the  pointer  begin  to  move  over  the  scale. 

The  regulation  of  the  temjjeratiu'e  of  superheated  steam  on  loco- 
motives has  given  rise  to  the  problem  of  producing  an  indicator 
practically  unaffected  by  vibrations.  This  has  been  solved  in  various 
ways  by  different  makers,  and  satisfactory  instruments  are  now 
proem-able  for  this  purpose. 

No  special  change  is  to  be  recorded  in  resistance  pyrometers.  Tlie 
recent  work  of  Su'  William  Crookea  has  shown  that  platinum  is  dis- 
tinctly volatile  above  1.000°C.,  and  this  esplams  satisfactorily  wh> 
resistance  p\Tometers  were  foimd  to  change  their  calibration  when 
used  above  this  temjierature.  For  work  at  low  or  moderate  tem- 
peratures the  resistance  pjTometer  is  much  used  on  accoimt  of  its 
superior  accuracy,  which,  however,  is  only  operative  when  the  tem- 
perattue to  be  measured  is  subject  to  precise  control.  It  is  now 
customary  to  employ  thermo-electric  pyrometers  for  the  general  run 
of  metallurgical  work,  and  to  use  a  resistance  pyrometer  for  very 
exact  work,  and  for  a  workshop  standard  witliin  its  upper  limit — 
1,000°C. 

The  researches  of  Xorthrup  on  the  resistance  of  molten  metals 
("JomTial''  of  the  Franklin  Listitute,  January  and  March,  1914) 
suggest  a  possible  extension  of  the  range  of  resistance  pyrometers 
by  the  use  of  a  liquid  element.  Melted  copper,  for  example,  shows 
a  imiform  increase  in  resistance  up  to  1.400°C.,  and  this  fact  might 
be  utilised  in  measuring  tem])eratures  if  a  suitable  appliance  Were 
forthcomijig.  The  decrease  in  the  resistance  of  pyro-conductors 
with  rise  in  temperatture  may  possibly  be  utilised  for  resistance 
pyrometers.  Ahmdum.  for  example,  has  a  resistance  of  6,100  ohms 
per  centimetre  cube  at  1,100°C..  which  falls  to  190  ohms  at  1,600°C., 
an  average  decrease  of  nearly  12  ohms  per  degree,  which  cotdd  easily 
be  detected  on  a  coarse  instrument. 

A  distinct  improvement  in  radiation  pyrometers  has  been  the 
introduction  of  pivoted  indicators  in  place  of  the  suspended -coil  type 
formerly  in  use.  This  has  been  made  possible  by  the  use  of  more 
sensitive  jimctions  to  receive  the  radiations.  The  Fery  pyrometer 
has  been  modified  by  Whipple  for  determining  the  tempe*rature  of 
molten  metals  by  mounting  the  pyrometer  at  the  open  end  of  a  fire- 
clay tube,  so  as  to  be  ))ermancntly  focussed  on  the  closed  end  which 
is  immersed  in  the  metal.  Foster  uses  a  similar  plan  in  connection 
with  his  fixeil-focus  pjTometer,  the  end  being  closed  by  a  salamander 
tube  which  is  dipped  into  the  metal.  Mr.  R.  W.  Paid  has  introduced 
a  radiation  pyTometer  in  which  the  rays  are  received  in  a  tube  con- 
taining a  polished  cone,  a  junction  at  the  apex  receiving  the  radia- 
tions. This  type  of  instrument,  originally  due  to  Thwing,  gives  the 
same  reading  at  all  distances  within  a  given  limit,  and  therefore 
requires  no  focussing. 

The  standard  forms  of  optical  pyrometers  due  to  Fery.  Wanner 
and  Holborn  and  Kurlbaum  are  now  Well  established,  and  have  been 
improved  in  details  with  a  view  to  industrial  use.  A  new  type  of 
optical  pyrometer,  based  on  the  principle  of  colour  extinction,  has 
been  introduced.  In  the  form  devised  by  Heathcote  in  the  research 
laboratory  of  the  Rudge-Whitworth  Company,  cells  containing  a 
liquid  of  the  correct  coloiu'  and  density  are  used,  ho  that  tjio  luminous 
rays  from  the  healed  object  are  extinguished  at  a  given  temix-rature. 
The  instrument  consists  of  an  eye-shado  in  which  four  cells  are 
moimted,  two  of  which  are  capable  of  extinguishing  th<-  light  at  the 
working  temperature,  whilst  the  other  two  correspond  to  a  slightly 
higher  temperature.  Either  jiair  may  be  brought  before  the  oycs 
by  moving  a  slirlc,  and  when  the  heated  object  is  just  visible  in  the 
lower  ])air,  but  unasiojo  in  the  higher,  the  correct  temperature  has 
been  attained.  Fn  another  form  a  single  cell  Ls  u.scd.  in  which  the 
de])th  of  liquid  may  be  ft<ljusted  until  extinction  occurs,  ami  the 
temi)erature  road  off  on  a  scale  graduated  in  temperatures  according 
to  the  depth. 

Another  form  of  extinction  pyrometer  has  been  designe<l  by  Alder 
&  Cochrane  (patent  No.  27,(!3:t.  1913).  This  consists  of  a  small 
t<-lescoy)e.  the  rays  through  which  are  intercepted  by  a  wedge  of 
dark-coloured  gla-ss,  which  is  moved  until  the  sighted  object  just 
ceases  to  Ix'  visible.  Temperatiu'es  are  read  from  a  scale  which 
moves  with  the  prism. 
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An  important  Pai)er.  embodying  results  which  suggest  a'  new  type 
of  optical  pyrometer.  w<»?  reatl  by  Patcrson  and  Budding  before  the 
Physical  Society  in  ^larch.  Idlo.  It  was  shown  that  the  tem- 
peratitte  of  many  metallic  substances  could  be  measured  by  matching 
the  colour  against  that  of  a  black  body  tmtil  identical.  A  Lummer- 
Brodhim  photometer  was  used,  and  the  temperature  of  the  black 
body  varied  tmtil  equality  of  hue  was  obtained.  FUament  lamps, 
with  an  ammeter  and  rheostat  in  the  circuit,  were  thus  matched,  and 
l)ecame  secondary  standards,  a  given  current  corresponding  to  a 
known  temperature. 

Lovibond  lias  suggested  an  optical  pyrometer  in  which  a  standard 
source  of  light  is  brought  to  equality  of  tint  with  the  heated  object 
by  interposing  tintometer  glasses. 

The  value  of  temperatme  records  is  now  so  much  recognised  in  the 
industries  that  all  makers  of  pyrometers  have  given  special  attention 
to  recorders,  and  have  devised  arrangements  for  registering  the 
readings  of  several  pyrometers  simultaneously. 

The  thread  recorder  of  the  Cambridge  Scientific  Instrument  Co. 
has  been  irnjiroved  in  many  details.  In  one  of  the  latest  forms  two 
indicators  are  made  to  record  on  a  single  chart  wound  on  a  long 
drum  rotated  by  clockwork.  At  intervals  a  presser-bar  pushes 
the  pointer  on  to  an  inked  thi-ead,  which  touches  and  leaves  an 
ink-dot  on  the  graduated  chart.  By  having  two  threads,  coloured 
with  different  inks,  and  a  mechanism  which  brings  each  thread  in 
turn  beneath  the  pointer,  four  simultaneous  records  may  be  taken, 
the  pyrometers  concerned  being  automatically  switched  on  to  the 
indicators  in  correct  sequence. 

Paul  has  adopted  a  motor  drive  in  his  new  recorder  wliich  also 
embodies  other  novel  features.  The  chart  is  made  in  the  form  of 
a  continuous  roU.  The  pointer  is  pressed  periodically  on  to  an  inked 
ribbon,  which  touches  the  chart  at  a  place  where  the  latter  is  passing 
over  a  knife-edge,  and  hence  a  dot  Ls  produced. 

A  somewhat  similar  arrangement  of  pointer  and  inked  ribbon  is 
used  in  the  latest  form  of  Siemens'  recorder,  but  clockwork  is  used 
for  the  motion. 

All  the  places  at  which  pJTometers  are  made  in  Britain  are  imder 
the  direction  of  skilled  scientific  men,  who  are  constantly  devising 
new  instruments  and  finding  wider  fields  for  their  application.  All 
are  in  close  touch  with  the  National  Physical  Laboratory,  The 
result  is  a  thrivmg  and  extending  industry,  not  threatened  by  foreign 
competition  and  not  requiring  artificial  props  to  ensiu-e  its  success. 


STATE  AID  AND  PRIVATE  BENEFACTIONS  FOR  SCIEN- 
TIFIC RESEARCH  AND  UNIVERSITY  EDUCATION.* 

liV  I'ROF.   li.   A.   CRKCORY. 

1.  Scientific  Kbsearch. 
Towards  the  end  of  last  year's  statement,  it  was  remarked  that  the 
annual  grants  to  the  various  scientific  research  departments  of  the  Carnegie 
Institution  of  Washington  amounted  to  £50,000  more  than  the  total 
<;rant  for  purposes  of  scientific  investigation  included  in  the  Civil  Service 
Kstimatos.  That  a  single  individual  should  do  more  to  promote  scien- 
tific research  than  the  richest  State  in  tlic  world  merits  more  than  a  pass- 
ing nu^ntion,  so  the  subjoini'd  comparative  particulars  may  \>e  of  interest. 
The  CamCL'ic  Institution  of  Washington  was  founded  by  Mr.  Carnegie 
in  1002,  with  an  endowment  of  £2,OCKI,000,  to  which  he  added  £400,000  in 
1007,  and  a  further  £2,000,000  in  191 1,  The  articles  of  incorporation  of 
tlio  Institution  declare  "  that  the  objects  of  the  corjjoration  shall  be  to 
encourage,  in  the  broadest  and  most  liberal  manner,  investigation,  re- 
search and  discovery,  and  the  a])plication  of  knowledge  to  the  improve- 
ment of  mankind."  The  grants  made  by  the  trustees  amount  to  nearly  a 
'|Harl(T  of  a  million  pounds  aniuially,  and  include  £.50,000  to  a  reserve 
fund,  £12,000  for  publiciilions  and"  £10,000  for  administration.  The 
chief  grants  voted  for  scientilic  work  in  the  financial  year  ini.'!-14  are  as 
follows  : — 

Department  of  Botanical  Research £8,430 

T>pnrtnient  of  Economics  and  Sociology  1,000 

Department  of  Kxperimental  Evolution  ,, 12,7fJO 

fieophysieni  Lftbnratory    17,100 

Ijepartment  of  Historical  Research 0,220 

Depiirlment  of  Marino  Biology    :i,n:i0 

iJeparlment  of  Meridian  Aslnmomy  5,040 

Nutrition  Laboratory 0,100 

Division  of  Pubfications    2.000 

Solar  Obsorvatory    44,180 

Depiirlment  of  TorrcHtrial  Magnetism :n.480 

IteHi-ftreheB  in  Embrj'ology   5,380 

Minor  grants ,' 22,000 

_  Total £l(i8,520 

•  Bxtraola  from  a  report  published  an  an  apiH-ndix  to  the  ninth  annuid 
r<«]Hirt  of  the  Britiah  Science  Guild. 


We  see,  therefore,  that  the  Institution  provides  about  £168,000 
annually  for  research  in  various  departments  of  science,  and  £120,000  for 
publications. 

The  annnal  grants  made  by  Parliament  specifically  for  scientific  in- 
vestigations and  related  services  amount  to  about  £100,000,  and  the 
details  of  the  estimates  for  1915-16  are  shown  in  the  subjoined  table  : — 

Grants  ik  Aid  of  Sciestific  Investigation,  &c. 
{Civil  Service  Estimates  for  1915-16.) 
Royal  Society  : — 

(i)  {a)  Scientific  Investigations £4.000 

(6)  Scientific  Publications 1.000 

(ii)  Magnetic  Observatorv  at  Eskdalemuir l.OtK) 

(iii)  National  Physical  Laboratory 7,000 

(iv)  Aeronautical  Section  of  the  National  Physical 

Laboratory 9,425 

Meteorological  Office  ," 22,5tX) 

Roj'al  Geographical  Society 1,250 

Royal  Academy  of  Music   500 

Royal  College  of  Music   500 

Marine  Biological  Association  of  the  United  Kingdom ,  500 

Royal  Society  of  Edinburgh  600 

Scottish  Meteorological  Society 1 00 

Royal  Irish  Academy 1,600 

Royal  Irish  Academy  of  Music 300 

Royal  Zoological  Societv  of  Ireland    500 

Royal  Hibernian  Acadcmv  300 

British  School  at  Athens  " 500 

British  School  at  Rome  500 

Royal  Scottish  Geograpliical  Society   200 

National  Library  of  Wales 8,200 

National  Museum  of  Wales  17,300 

Solar  Physics  Observatory 3,000 

British  Academy 400 

School  of  Oriental  Studies 1,500 

North  Sea  Fisheries  Investigation  1,250 

Imperial  Transantarctic  Expedition,  1914-15 5,000 

Edinburgh  Observatory 1,657 

£90,582 

The  grants  to  the  National  Physical  Laboratory  and  the  Meteorological 
Office,  amounting  altogether  to  nearly  £40,000,  are  for  national  services 
rather  than  scientific  investigation  ;  and  when  these  amounts  are  de- 
ducted the  actual  sums  voted  by  the  State  to  scientific  institutions,  or 
for  purposes  of  research,  are  seen  to  bear  little  relationsliip  to  those 
which  the  trustees  of  the  Carnegie  Institution  of  Washington  are  able  to 
give.  Even  the  minor  grants  made  by  the  Institution  amount  to  more 
than  five  times  the  sum  with  whicli  the  Roval  Society  is  entrusted  by  the 
State  annually  for  allocation  as  grants  in  aid  of  scientific  investigation. 

In  addition  to  the  specitie  grants  under  the  head  of  scientific  investiga- 
tion, much  larger  funds  are  at  tlie  disjiosal  of  tlie  National  Health  Insur- 
ance .Joint  Committee  and  the  Development  Commissioners, 

The  author  then  gives  particulars  of  the  grants  available  from  the 
Development  Fund. 

2.  State  Aid  to  Unh^ersity  Education. 

The  Universities  and  University  Colleges  in  Great  Britain  which  are 
in  receipt  of  grants  from  the  Board  of  Education  are  ,as  follows  :  The  Uni- 
versities of  Birmingliam.  Bristol.  Durliam  (Armstrong  College),  Leeds, 
Liverpool,  Manchester,  Slietfield,  London  (iiu-hidiui;  University  College, 
King's  College.  Bedford  College,  School  of  jvonomies.  and  East  Umdon 
College),  the  University  Colleges  of  XmIi  muliam.  Beading  and  South-, 
ampton  ;  the  University  of  Wales  (Uni\.i^iiy  Colleges  of  AlxM-ystwyth. 
Bangor,  and  Cardiff), 

The  subjoined  table  shows  the  sources  of  income  of  these  institution-  : 

Incomes  of  Universities  and  University  Colleges, 
1,  England,  2,  Wales. 

P.c.  of 


Amount . 

Fees £183.880 

Endowments 9.">.045 

Donations  and  subscriptions 22.381 

Annual  grants  from  local  authorities  ...  103,(i.")0 

l'arliamentar.v  grants  (sen  below)  233.000 

Contributions  from  liospitals,  &c.,  for 

services  rendered 2.338 

OUier  inenme  20,486 


Amount. 
£17,450 


total 
27-8 
14-4  .,,     4,448 


tot;d. 
T'l 


3-4  ,, 

157  .. 

35-2  .. 

04  .. 

31  .. 


2.330 

3.441 

34,220 


1,132       17 


£060.780 
•and  total,  £723,807. 


Tlie  income  from  endowments  of  universities  and  univei'sity  coUeiie 
in  Kiii;land  atul  Wales  in  receipt  of  Stale  grants  is  about  £100,000,  wliicl 
is  .ilso  llie  aruiumt  of  the  annual  ineonie  of  the  Carnegie  Trust  for  lli' 
Iruveisilies  of  Scotland.  About  half  this  amount  is  devoted  annualb 
to  the  payment  of  stuilents'  fees  and  lh(^  otluT  moiety  is  vot<'d  as  grant 
fiu-  (1)  till'  lietter  equipment  of  the  Seollisli  universities  and  colleges  'v 
llie  foundation  of  additional  chairs  and  lectureships  and  liy  the  pmvisioi 
of  ni'w  laboratori<'S  and  |)iTmaiienl  e(|uipment,  and  (2)  the  eueiiunii;e 
rneul  of  iTsearch.     A  writer  in  "  Xaluic."  of  .Mav  I  I,  101  I.  in  aii  ariiel. 
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upon  the  twelfth  annual  report  of  the  Trust,  says  :  "  The  impetus  to 
research  which  has  been  produced  by  the  work  of  the  Trust  can  be  gauged 
from  an  example  cliosen  from  one  science,  chemistry.  In  the  eight  years 
1903-11,  the  trust  appointed  in  this  department  45  scholars,  25  fellows 
and  31  grantees.  The  work  of  these  has  resulted  in  the  publication  of 
more  than  130  original  communications  to  scientific  journals.  Now,  in 
1912.  the  contributions  of  the  whole  British  chemical  world  to  the 
•'TraiiMii  u-m- "  of  the  Chemical  Society  amounted  to  only  double  this 
iiiiiiilii  I .  -'Hi.  '  t  hat  it  is  evident  that  the  Carnegie  Trust,  by  its  encourage: 
III'  lit  it  11  -,  iirh.  has  indirectly  in  the  course  of  eight  years  produced 
a  series  of  results  equal  to  half  the  annual  output  of  the  whole  Empire  at 
the  present  time.  This,  it  must  be  remembered,  represents  only  a  single 
department  of  the  Trust's  activities  ;  for,  in  addition  to  chemistry,  work 
is  being  carried  out  in  physics,  biology,  medicine,  economics,  history  and 
languages." 

The  Parliamentary  grants  to  universities  and  univcr.sity  colleges 
(1912-13)  included  in  the  foregoing  table  are  made  up  of  contributions 
under  various  heads  as  shown  below  : — 

England.        Wales. 

l^xchequer -. £170,000    ...£25,500 

I  '.I  lard    of    Education :     Technological    and    other 

professional  work 22,600    ...         430 

Hoard  of  Education  :   Training  of  teachers 22.400    ...      4,990 

Hoard  of  Education  :   Other  giants 8,500    ...         230 

I  itlier  Government  departments    9,500    ...      3,070 

Total £233,000        £34,220 

The  grants  for  technological  and  other  professional  work,  amounting 
to  about  £23,000,  are  part  of  a  total  sum  of  nearly  £45,000  allocated  under 
this  head  in  1913-14.  Twenty-feur  institutions  in  all  receive  State  aid  in 
this  way  ;  10  of  them  being  also  in  receipt  of  the  Exchequer  grants  to 
universities  and  colleges. 

In  Germany,  State  subsidies  provide  the  main  part  of  the  incomes  of  the 
universities.  The  annual  expenditure  for  the  universities  from  State 
funds  amounts  in  roimd  figures  to  £1,800,000.  In  1913  the  expenditure 
of  the  University  of  Berlin  alone  was  £242,000  :  and  of  this  amount 
£200,000,  or  about  83  ])er  cent.,  was  derived  from  State  funds. 

The  estimates  for  the  year  ending  March  31,  1916,  show  the  following 
grants  for  universities  and  colleges  in  the  United  Kingdom  : — 

Great  Britain. 

University  of  London : £8,000 

Victoria  University  of  Manchester  2.000 

University  of  Birmingham    2,000 

Univeristy  of  Wales  4.000 

University  of  Liverpool 2.000 

Leeds  University 2,000 

Sheffield  University 2,000 

Bristol  Universitv" 2,000 

Durham  Universitv    2,000 

Scottish  Universities    ■. 84.000 

Colleges.  Great  Britain  150,000 

Universit.v  Colleges,  Wales 12,000 

Welsh  University  and  Colleges  :  Additional  grant  15,000 


V:.i 


Total £287,000 

Ireland. 

Grants  for  the  general  purposes  of  the — 

Queen's  Universitv  of  Belfast  £18,000 

University  College",  Dublin 32.000 

University  College,  Cork 20.000 

L'ni versity  College,  Galway  1 2,000 

Grants  in  respect  of  the  cost  of  purchasing  lands  and 
providing  or  improving  the  necessary  buildings 
and  cfjuii)ment  for  the — 

National  University  of  Ireland  and  Uni%'er9itv 

College.  Dublin ".      40,000 

University  College,  Galway  (£1 ,850  rcvote) — 

Additional  grant  in  augmentation  of  sums  amount- 
ing to  £1.500  or  more  contributed  from  local 
sources  in  1914-15  towards  increasing  the  re- 
souroe.s  cf  University  College,  Galway   2.000 

Total £124,000 

Imijerial  College  of  Science  and  Technology   ...      30,000 

Royal  College  of  Science,  Du  blin 1 7,000 

University   Institutions   in   respect  of  techno- 
logical work 59,000 


Grand  total. 


£517,000 

l^ureg  arc  givin  in  regard  to  the  numbers  of  students.  There  arc 
".000  studentH  of  collegiate  grade  in  the  United  States,  71,000  nialricu- 
■'  d  students  in  German  universities,  and  23,000  full-time  day  students 

universities  and  technical  institutions  in  the  United  Kingdom. 

Benefactio.ns  for  Uiouek  Education  and  Scientikk;  RESEAnoir. 

The  re|)<>rt  of  the  United  States  liureau  of  E<lucation  for  the  year 
"ling  .June  .30,  1913,  shows  that  during  the  year  the  total  sinn  received 


in  gifts  and  bequests  by  universities  and  other  institutions  of  higher  edu- 
cation, excluding  grants  by  the  United  States,  different  Slates  ,iud  muni- 
cipaUties,  was  £4,930,390.  Of  this  amount  £895.320  was  for  increase  of 
plant.  £825.980  for  current  expenses,  and  £3,209,100  for  endowment. 
Forty-five  institutions  reported  gifts  above  £20,000.  Among  the  insti- 
tutions most  generously  treated,  the  following  ma.Y  be  mentioned : — 

Harvard  University £419,090 

Columbia  University   284.360 

Yale  University 283,790 

University  of  Chicago 261.590 

Universitv  of  California 249,190 

Trinity  CoUego,  North  CaroUna .' 240,640 

Massachusetts  Institute  of  Technology  214.320 

The  income  of  the  596  institutions  of  higher  education  from  wliich  the 
Bureau  receives  reports  was  during  the  year,  from  State  and  municipal 
grants,  £3,809,960  ;  from  invested  fuuds^  £3,313,960  ;  and  from  fees  for 
tuition  and  other  educational  services,  £4.183,830. 

The  benefactions  to  higher  education  in  the  United  States  during  the 
40  years  from  1873  to  1913  amounted  to  nearly  £100,000,000,  and  arc 
stiU  increasing  at  the  rate  of  about  £5,000.000  annually. 

The  author  concludes  by  giving  a  list  of  gifts  to  institutions  in  the 
United  States,  United  Kingdom  and  the  Colonies. 


VARIATION  OF  SPARKING  DISTANCE  WITH  HEIGHT 
ABOVE  SEA  LEVEL.* 

BY  A.  KLEINSTUCK. 

The  author  gives  the  following  formula  for  determining  the  varia- 
tion of  sparking  distance  with  height  above  sea  level,  viz.  : — 

e'  =  e,„10-''A-, 

where  etn=the  sparlung  distance  at  sea,  level  (760  mm.  barometric 
pressure) ;  e'  =  the  sparking  distance  at  a  height  h  (in  metres)  above 
sea  level ;  i=a  constant  whose  approximate  value  is  18,400. 

The  following  table  gives  the  values  of  10—''/''  for  a  number  of 
heights,  viz.  : — 


h. 


10-V* 


W-hik 


200 

400 

COO 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 


0-975 
0-951 
0-928 
0-905 
0-882 
0-861 
0-839 
0-819 
0-798 
0-779 


2,200 
2,400 
2,6U0 
2. SI  1(1 
3.0IJO 
3,500 
4,000 
4,500 
5,000 


0-759 
0-741 
0-722 
0-704 
0-687 
0-645 
0-607 
0-570 
0-534 


The  dielectric  strength  of  air  also  varie.s  directly  as  the  absolute 
temperature,  so  that  the  value  x  obtained  from  the  above  formula  is 

273  -t- 1' 

subject  to  a  correcticm  as  follows  :  e'(true)  =  a ,  where  /  is  the 

■'  '        273-1-/ 

temperature  at  sea  level  aiul  /'  the  tein])eralure  at  the  height  h. 

It  will  be  soon  that  this  variation  of  .s]iMrking  distance  with  height 
has  a  ver)'  practical  bearing,  since  an  insulator  whic-li  allows  s]>arks  to 
pass  at  90  kv.  at  sea  level,  allows  sparks  to  pass  at  77-3  kv.  at  a 
height  of  1,189  metres  above  sea  level. 
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In  order  that  we  may  be  able  to  supply  the  newspaper  trade  effectively 
and  meet  the  requirements  of  the  Post  Office,  we  are  sending  THE 
ELECTRICIAN  to  press  a  few  hours  earlier  every  weels.  All  editorial 
and  news  matter  for  the  ne.\t  current  issue  of  THE  ELECTRICIAN 
must  reach  us  as  much  earlier  as  possible,but  not  later  than  WEDNES- 
DAY NOON,  and  advertisement  text  and  blocks  must  reach  the 
offices  as  much  earlier  as  possible,  but  not  later  than  TUESDAY 
EVENING,  during  the  continuance  of  the  War.  Displayed  Advertise- 
ments not  for  proof  before  first  insertion  can  be  taken  until  NOON  ON 
WEDNESDAY,  and  Official  Announcements,  Auctions  and  "  Smalls  " 
of  all  kinds  of  which  no  proofs  are  required  before  insertion  can  be 
accepted  up  to  FIRST  POST  THURSDAY  MORNING. 


ECONOMIES  IN  ELECTRIC  TRACTION. 

The  work  of  the  electrical  engmeer  is  largely  concerned 
with  the  improvement  of  efliciency.  It  is  his  duty  to  reduce 
to  a  mmimum  those  many  small  losses  which,  although  they 
may  be  somewhat  msigiiificant  mdividually,  tend  collec- 
tively to  give  a  bad  result.  The  importance  of  these  losses 
is  often  not  appreciated  luitil  their  effect  is  shown  in  the 
aggregate,  and  as  an  example  of  this  statement,  we  may 
refer  to  some  figures  given  by  Mr.  N.  \V.  Storer  in  a 
Paper  which  we  reproduce  in  abstract  m  another  colunui. 
Every  engineer  is  acquamted  with  the  fact  that  m  electric 
traction  there  are  losses  hi  various  directions,  but  it  wil 
probably  come  as  a  surprise  to  huu  that  it  should  be  possibli 
to  reduce  these  losses  on  the  whole  by  40  or  50  per  cent 
The  unportance  of  doing  so  is  emphasised  m  the  case  o 
Chicago,  where  the  annual  coal  bill  on  accoiuit  of  electri' 
traction  is  in  the  neighbourhood  of  1,000,000  tons.  Mi 
Storer  is  of  opmion  that  not  less  than  40  percent.,  aiu 
possibly  50  per  cent.,  of  this  enormous  amoiuit  might  b 
saved,  and  in  support  of  this  contention  he  states  that  th 
power  consumption  on  some  of  the  newer  cars  now  bein 
used  in  Chicago  has  been  reduced  to  less  than  07  per  cen 
of  the  older  figure. 

One  direction  m  which  there  is  considerable  waste  of  pow< 
is  in  the  provision  of  cars  that  are  luidul}'  heavy.  TB 
is  a  subject  which  is  difficult,  because  reduced  weight  n^ 
lead  to  reduced  life,  and.  therefore,  a  balance  must  be  strA 
between  the  advantages  and  disadvantages.  It  is  n< 
unlikely,  however,  that  the  subject  has  not  been  sufficient 
studied  from  the  pouit  of  view  of  economy. in  riuinin 
because  the  necessity  of  such  economy  has  not  been  fore 
iqjon  the  attention  of  the  designer.  An  illustration  of  tl 
k  seen  in  recent  developments  in  accimiuiator  tractJ»i 
Here  weight  i«  all  important,  and  consequently  tiie  weif 
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of  tlie  accumulator  car  has  been  reduced  to  a  minimum  in 
what  is  known  as  the  Beach  car  m  America,  and  very 
eponomical  riuming  results  have  been  thus  obtained.  It 
j^ust  be  remembered  that  the  heavier  the  car  the  heavier 
also  must  be  the  equipment,  and  consequently  the  result  is 
doublv  mefficient.  Mr.  Storer  mentions  that  in  Chicago 
the  weight  of  the  trolley  cars  on  the  surface  Imes  has  been 
cut  down  about  2-5  per  cent. ;  this  reduction  has  been 
])artly  due  to  the  use  of  two-motor  equipments  instead  of 
.  four-motor  equipments.  Li  this  way  it  has  been  possible 
•ii  use  two  50  H.p.  motors  mstead  of  four  motors  of  40  h.p. 
Thus  the  power  is  less  and  the  motors,  owing  io  their  larger 
size,  are  more  efficient.  This  is  a  good  example  of  the 
cumulative  effect  often  foimd  m  practice  :  more  weight 
en'ails  more  power,  and  more  2>ower  again  entails  more 
\\  eight. 

Much  of  the  energy  m  traction  is  used  in  overcoming 
lail  resistance ;  yet  this  Ls  by  no  means  the  largest  part  of 
the  energy  that  is  necessary,  nor  can  we  expect  much 
reduction  in  this  item.  But  there  are  many  other  sources 
of  loss.  For  example,  journal  friction  still  accoimts  for  a 
great  deal,  notwithstanding  the  possibilities  of  roller 
bearmgs.  It  is  to  be  hoped  that  before  so  very  long  a 
considerable  saving  may  be  made  in  this  dii;ection. 

In  regard  to  motors,  we  cannot  expect  any  great  improve- 
ment. Higher  efficiency  might  no  doubt  be  obtained,  but 
that  would  be  gained  at  the  expense  of  considerable  m- 
crease  m  weight,  and  thus  the  desired  object  would  be- 
defeated.  We  must,  therefore,  expect  the  losses  m  this 
direction  to  remam  as  at  present. 

On  the  other  hand,  there  is  no  reason  why  rheostatic 
losses  should  not  be  considerably  reduced.  Series  parallel 
control  does  a  great  deal  m  this  direction,  but  the  losses  can 
now  be  still  further  cut  down  by  field  control,  owing  to  the 
improvements  produced  by  commutating  poles. 

A  problem  which  is  particularly  attractive  is  the  complete 
elimmation  of  braking  losses.     With  this  object  in  view,  it 
has  been  proposed  to  build  railway  lines  on  the  switchback 
prmciple,  so  that  the  acceleration  is  largely  provided  by 
gravity,  and  braking  is  equally  rendered  more  or  less  lui- 
necessary.     This  method  is  actually  used  to  a  small  extent 
on  the  Central  London  Railway,  and  we  remember  a  scheme, 
not  so  very  long  ago,  in  which  it  was  proposed  to  utilise  this 
system  on  a  projected  electric  railway  running  to  the  Crv'stal 
Palace,     it  is  one  thing,  however,  to  use  a  system  of  this 
kind  for  a  single  car  and  quite  another  to  use  it  on  a  train 
of  cars.    The  idea  is  one  which  is  likely  to  crop  up  from 
'.ime  to  time,  but  which  Is  not  likely  co  be  very  fruitful  in 
ictual  practice.     A  more  practical  method  Is  to  use  some 
orm  of   regenerative  control.     UnforturLately,  the  series 
notor  does  not  lend  itselt  easily  to  this  kind  of  work,  and 
■onsef|uently,   where  the  gradients  are  heavy  and   where 
egenerative  working  becomes  really  important,  the  three- 
)hase  sy.<tem  has  foimd  favour,  as  is  seen  on  the  Italian 
State  railways.     Possibly  the  split-phase  locomotive,  which 
1  being  used  on  the  Norfolk  and  Western  Railway  in  the 
nited  States,  will  show  fresh  po.ssibilities  in  this  directicn. 
iiny  case  it  must  be  admitted  that  there  Is  still  plenty  of 
']>e  lor  invesii^ation  in  obtaining  economy  in  the  field  of 
iric  traction. 


ON  THE  MEASUREMENT  OF  THE  TEMPERATURE  OF 
SOLD)  BODIES. 

BY   PROF.   FELIX   LECOXTE  (BRUSSELS). 

Undoubtedly  the  most  exact  method  of  determining  surface 
temperature  is  by  the  thermocouple,  but  there  are  many 
eases  in  which  it  is  not  possible  to  use  this  method.  This 
problem  piesents  itself  above  all  in  electrical  machinery,  the 
power  of  which  is  limited  by  the  temperature  rise.  The 
temperature  of  the  windings  of  the  machines  and  the  adjoining 
U'on  parts  requii'es  accurate  measurement.  The  variation  of 
resistance  gives  a  fairly  exact  and  easy  means  of  measming 
the  variation  of  temperature  in  a  bobbin,  but  it  may  often  be 
useful  to  have  a  mere  rapid  and  direct  method.  The  thermo- 
meter by  contact  is  then  employed  ;  it  should  also  be  used  for 
the  commutators  and  lings  as  well  as  for  the  iron. 

For  this  purpose  I  have  had  special  thermometers  made, 
and  have  investigated  them  carefully.  Many  engineers  whose 
business  it  is  to  carry  out  contract  tests  do  not  know  the 
conditions  to  which  such  a  thermometer  ought  to  respond,  and 
they  employ  ordinary  thermometers.  They  purchase  at  great 
expense  thermometers  giving  the  fom-th  part  of  a  degree,  and 
I  generally  find  a  difference  between  the  indications  of  these 
instruments  and  om's  of  5  deg.  and  more  in  carrying  out  tests. 

Here  is  a  very  simple  way  of  comparing  the  accuracy  of  two 
or  more  thermometers  fcr  use  against  solid  bodies.  Pour  some 
hot  water  into  an  enamelled  iron  jug,  and  place  the  thermo- 
meters therein.  They  generally  agree.  The  two  instruments 
are  then  applied  to  the  outer  part  of  the  jug,  at  the  same  height. 
The  same  temperature  should  be  read,  and  this  can  be  verified 
further  by  interchanging  the  positions  of  the  thermometers.  In 
such  a  test  we  always  find  that  our  instruments  are  higher  than 
chemical  precision  thermometers.  They  are  then  more  exact. 
The  differences  vary  from  5  deg.  to  10  deg.,  it  being  understood 
that  temperatures  here  given  are  expressed  in  Centigi'ade. 

We  attribute  this  sensibility  to  the  following  featiu'es  which 
we  have  tried  to  embody  in  a  practical  thermometei  : — 

1.  The  glass  is  reduced  to  a  minimum  thickness.  This 
seems  to  us  to  be  necessary  because  the  glass  is  a  bad  heat 
conductor.  Our  instruments  are,  however,  sufficiently  robust 
for  ordinary  use. 

2.  The  mass  of  mercury  is  reduced  to  a  minimum — a  condition 
obviously  essential. 

3.  The  bulb  is  as  voluminous  as  possible,  contrary  to  the 
foregoing,  in  order  to  present  a  large  contact  surface  to  the 
body  it  is  desired  to  observe. 

■1.  The  length  of  the  graduated  tube  is  reduced.  We  have 
150  mm.  for  100  deg.,  i.e.,  1-5  mm.  for  each  degree.  This 
allows  a  quarter  of  a  degree  to  be  read  without  error,  although 
it  is  really  superfluous. 

5.  The  diameter  of  the  tube  does  not  exceed  5  mm.  to  6  mm. 
which  allows  of  its  insertion  everywhere  into  the  windings  of 
three-phase  and  continuous-current  machines,  rotors  and 
stators. 

6.  It  is  not  more  expensive,  being  of  ordinary  manufactuie. 

The  Germans  have  had  attributed  to  them  a  deeper  know- 
ledge than  other  people  of  the  details  of  the  electrical  industry. 
Ijct  us  examine  the  statement  a  little. 

According  to  the  Rules  of  the  Verband  Deutsciier  Elcktro- 
techniker  for  the  testing  of  electric  machinery  {"  E.T.Z.,"  of 
June  .J,  1<I()2,  No.  23  ;   Rule  11)  :— 

■'  In  order  to  measuie  the  temperature  of  the  parts  of  a 
machine  by  the  aid  of  a  tlieimometcr,  a  good  heat-conducting 
body,  such  as  tin-foil,  should  be  placed  between  the  thermo- 
meter and  the  part  of  the  machine  of  which  it  is  desiicd  to  know 
the  temperature.  In  order  to  prevent  loss  of  heat  during  the 
measurement,  the  bulb  of  the  thermometer  should  be  covered 
with  a  bad  conductor  of  h<at,  -such  us  dry  cotton  waste.  &c." 

In  the  foregoing  there  are  several  yrrors  in  physics. 

] .  If  tin-foil  sheets  are  placed  between  the  warm  object  and 
the  thermometer,  the  metal  conducts  the  heat  and  diffu.ses  it 
into  the  air  by  radiation  and  by  conduction.    The  thermo- 
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meter  will  then  read  lowei  than  if  there  were  no  tin-foil.  To 
reveal  this  fact  delicate  instruments  such  as  ours  are  needed. 
The  experiment  is  easily  made. 

2.  If  the  bulb  of  the  thermometer  is  covered  with  dry  cotton 
waste,  the  result  is  falsified  from  the  start.  Indeed,  cotton  is 
never  dry  ;  the  spinners  seU  it  with  a  minimum  of  7  per  cent,  of 
water  which  it  is  impossible  to  reduce  in  practice.  It  is 
essentially  an  absorbent  of  moisture.  An  element  which 
contains  water  is  thus  brought  into  contact  with  the  bulb  of 
the  thermometer.  This  water  becomes  vapourised,  absorbs 
heat  and  brings  the  thermometer  down  to  the  temperature  of 
the  cotton,  and  not  until  the  saturation  of  the  vapour  has  been 
established  does  the  thermometer  begin  to  rise. 

This  is  all  just  ordinary  physics,  but  it  must  be  granted 
that  most  engineers  have  forgotten  the  course  of  physics  which 
lies  at  the  base  of  all  the  details  of  their  craft. 

Here  is  an  easy  experiment.  The  temperature  of  the  atmos- 
phere being  at  15-2  deg.  C.  a  jug  is  fUled  with  hot  water.  The 
thermometer  on  being  plimged  into  the  water  gives  37  deg.  C.  ; 
applied  directly  to  the  outside  surface  it  yields  33  deg.  C.  If  you 
apply  a  handful  of  cotton  waste  it  falls  to  30  deg.  and  takes  six 
minutes  to  rise  slowly  to  32  deg.  If  the  cotton  waste  is  now 
withdrawn  it  falls  a  little,  down  to  31-5  deg.  We  now  replace 
the  cotton  which  has  become  dry.  The  thermometer  falls  to 
30  deg.,  then  lises  to  31-2  deg.  We  again  withdraw  the  cotton 
and  it  falls  to  30-5  deg.  It  must  be  borne  in  mind  that  the 
temperature  of  the  water  during  this  experiment  is  slowly 
falling. 

Another  series  of  experiments  performed  at  Chaileroi  upon 
the  ii'on  of  an  alternator  is  as  follows  :  A  thermometer  from  the 
electrical  works,  with  a  large  bulb,  covered  with  cotton  waste, 
indicated  7-1-8  deg. — one  of  our  thermometers,  slid  xmder  the 
same  cotton,  yielded  75-5  deg. ;  on  withdrawing  the  latter  and 
placing  it  against  the  iron  at  the  side  where  the  temperature 
was  certainly  the  same,  it  descended  in  three  minutes  to  73-3  deg. 
The  dry  cotton  was  added,  and  it  rose  in  10  seconds  to  74  deg. 
and  remained  there.  The  figure  75-5  deg.,  which  was  certainly 
the  true  one,  was  no  more  to  be  found.  It  is  advisable  to 
distrust  cotton.  A  small  fibre  can  come  between  the  object 
and  the  thermometer.  The  temperature  is  then  communicated 
by  rays  emitted  at  very  slight  distances  and  not  by  contact. 

In  the  last  experiment  the  bulb  was  placed  upon  the  iron  at 
75-5  deg.  \rith  cotton  to  cover  it,  and  the  thermometer  went 
down  to  71-2  deg.  The  lowering  of  the  temperature  was 
caused  by  the  absorption  of  heat  by  the  fingers  through  the 
cotton.  Heat  was  witlidrawn  by  the  circulation  of  the  blood, 
so  tliat  the  absorption  continued.  The  thermometer  only 
rose  if  the  temperature  of  tht  iron  increased. 

Now  let  us  come  to  another  experiment :  the  thermometer 
on  one  of  the  poles  of  an  electric  starter  marks  58  deg.  when 
covered  with  a  rag ;  the  latter  is  taken  away  and  the  thermometer 
falls  to  56-5  deg.  and  stops  there.  It  has  been  cooled  by  the 
current  of  air  which  runs  along  the  piece  of  metal. 

The  em])loyment  of  cotton  must  be  made  with  care.  Observa- 
tions can  be  brought  to  witliin  0-5  deg.  of  accuracy  by  the  use 
of  our  thermometers. 

The  difference  may  be  gi'eater  with  large  bulb  th(>rmometers, 
for  the  radiating  surface  of  the  thermometer  itself  is  greater 
and  the  contact  witli  the  solid  is  not  .so  good. 

There  are  cases  in  which  cotton  cannot  be  employed — for 
instance,  when  the  solid  one  wishes  to  know  the  temperature 
of  is  in  motion,  such  as  a  dynamo  commutator  or  a  motor  ring. 
H<  re  is  an  observation  made  upon  the  commutator  of  a 
booster  for  330  amperes  at  55  volts,  ruiming  at  960  revolutions  : 
length  I'J  cm.,  diameter  30  cm.,  furnished  with  four  rows  of 
carbon  brushes.  The  temperatures  vary  along  the  commu- 
tator, wliich,  however,  constitutes  a  compact  metallic  mass 
formed  of  copper,  an  excellent  conducting  metal.  It  would 
seem  then  that  the  temptrafcuie  should  Ix!  the  same  over  the 
wholf  mass.  But  it  is  jiot,  and  this  is  easily  explained.  Out 
end  nmy  be  wanm  r  i)ecaUHO  it  is  nearer  the  armature,  wlieii'  the 
hciit  is  generated,  oi  it  may  also  be  colder  than  the  middle  of 
the  coiiiniututoi  bi-ciiuwe  it  is  subjected  to  the  enertretic  ventila- 
tion prnchif^ed  by  the  rotation  itself.     If  the  greater  part  of  the 


heat  developed  in  the  eonimtitator  comes  from  the  fi-iction  of 
the  brushes,  and  sparking  under  the  brushes,  the  outer  end  of 
the  commutator  will  have  a  higher  temperatm-e  than  the  other 
end,  submitted  to  a  more  energetic  ventilation.  Thus  by 
observation,  the  causes  of  abnormal  heating  may  be  ascertained. 
The  following  are  the  temperatures  of  the  commutator 
described  above,  while  in  motion  : — 

Armature  end 47.5  (jg„  q 

SMdle oO.Q  deg!  c! 

Outer  end 52.5  deg.  C. 

We  published  in  1908  in  "  La  Lumiere  Electrique,"  of  Paris, 
a  technical  study  connected  with  this  subject,  and  entitled 
"  Thermometres  sur  Collecteurs."  Since  then  we  have  made  a 
number  of  ob.servations  which  confii-m  our  theory. 

The  fixing  of  the  thermometer  needs 
a  certain  amount  of  care.  It  is  ad- 
visable to  support  it  lightly  upon  the 
commutator  by  means  of  a  combination 
of  thin  strings,  so  that  it  does  not  jump 
on  unavoidable  roughnesses,  and  so  that 
it  stays  in  contact  with  the  mo^dng  metal 
{see  Figure).  A  reading  of  52  deg.,  for 
example,  has  been  corrected  to  66  deg.  by 
lightly  pressing  the  thermometer  upon 
the  commutator  for  three  minutes  by 
means  of  a   cotton  wad. 

It  is  well,  for  the  fii'st  readings,  to  place 
a  cotton  wad,  heated  for  a  few  seconds 
on  the  commutator,  on  the  bulb  of  the 
thermometer;  if  a  great  change  is  noticed,  it  will  be  because 
the  thermometer  is  badly  placed  and  this  should  be  remedied. 

It  should  be  borne  in  mind  that,  according  to  the  rules,  it  is 
the  highest  temperature  shown  during  the  experiment  which  is 
taken  into  consideration.  During  the  7  years  that  our  method 
has  been  used  we  have  been  forced  to  reject  no  small  number  ol 
machines  which  passed  the  less  severe  tests  of  the  older  methods 
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LOAD  CURVES  "IN  RELIEF."* 

BY    .MAX    DU    BOIS. 

If  the  daily  load  curves  of  a  central  station  were  cut  out  of  papi 
according  to  their  contour,  and  the  strijis  of  jiajier  were  put  togethc 
in  their  chronologica]  order,  the  curves  would  combine  togetlier  1 
produce  a  rugged  siu-face.  like  a  range  of  hills.     In  other  words,  tl 
axes  of  co-ordinates  in  a  load*curve  are  those  showing  the  hours 
the  day  and  the  output  of  power.     To  these  we  should  add  a  thi 
showing  tlie  daily  sequence,  luid  thus  we  obtain  the  load  curves 
relief.     If  the  result  is  to  be  shown  graphically  on  paper,  one  co 
structs  a  sort  of  contcuu-  map.  in  which  the  altitude  cm'ves  con 
spond  to  the  in.stantaneous  outi)Ut   of  the  station  at  any  momei 
These  relief  eiurves  are  very  useful,  as  they  tell  at  a  glance  how  ( 
station  is  working,  and  they  also  give  hints  as  to  how  the  gaps  ui 
be  stopjx-d  and  the  direction  in  wliieh  it  may  seem  hopeful  to  Ic 
for  new  customers. 

Ijct  us  take  the  annexed  diagram  as  a  basis.     It  shows  the  out} 
of  one  of  the  French  stations,  tlie  contour  lines  being  spaced  at  (  I 
tances  corresponding  to  200  Uw.     It  represents  a  provincial  stal 
serving  the  south  of  Frame,  and  has  fairly  steady  load  curv 
the  pealvs  in  the  morning  and  evening  are  less  nuirked  than  in 
urban  station.     The  depression,  which  corresponds  to  the  declaiat 
of  war,  is  also  interesting.     The  level  is  immediately  de]>ressed  al 
the  whole  of  the  line,  and  this  was  followed  in  November  by  a  mai 
improvement,  but  only  in  r(spe<t  of  the  lighling  load.     With  re; 
to  the  imjirovement.  ihie  In  niw  eustomcrs.  the  contour  map  si 
the    improvement    made    lielween    1S»12   and    liM-t.     In    1012 
"  mountauis  "'  seem  to  have  had  very  stec])  siiles,  hut  they  have 
succeeded  by  ])latcaux  of  considerable  bulk,  which  shows  an 
proved  utilisation  of  the  output  of  the  station.     In  order  to  ini)' 
matters  still  fiu'ther  it  is  lu-eessary  to  look  for  a  type  of  custi 
who  takes  more  energy  in  I  he  daytime  in  smnnier  than  in  winter 
this  seems  to  point  direclly  to  the  fanner.     If  the  slight  sinuo 
are  carefully  examined,  the  peculiarilies  of  the  dilTerent  aj;ricul 
con.stnuers  can  be  distinguished.    .Vs  for  the  night  output,  thi 
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actually  in  the  present  case  reached  3,000  kvr.,  which  is  half  the 
maximum  output. 

This  plan  has  the  advantage  of  showing  on  one  siu-face  the  entire 
annual  or  monthly  output  of  a  station,  and  there  is  no  need  to  think 
about  the  gradual  changes  that  have  taken  place  during  the  period. 
It  has  the  advantage  that  it  almost  seems  to  indicate  of  itself  the 
remedies  to  be  applied  in  case  of  any  abnormal  gap.  The  method 
of  economising  the  means  of  production  may  also  be  indicated.  In 
the  present  case  the  distributing  company  buys  all  its  power  below 
a  certain  level  of  output  from  one  of  the  hydro-electric  companies, 
which  has  a  large  output  and  a  low  head  of  water.  Above  this  level 
and  for  the  j)eaks  it  falls  back  on  another  station,  utilising  a  high  fall 
and  having  certain  machinery  in  reserve.  Prom  this  contour  map 
it  is  easy  to  calculate  how  much  water  must  be  dammed  up  in  a 
reservoir  in  order  to  deal  with  the  peak  throughout  the  tear.  Sup- 
pose it  were  a  question  of  making  a  lake  to  hold  the  water  which  was 
to  be  utilised  for  all  times  when  the  output  wa.s  above    1  Hint  l;v 


6a.m.  Midday  C  ;■"■■ 

Contour  M.\p  SHo\^^^•G  the  V.^ki.^tiox  of  the  Oi'tput 

With  the  planiraeter  one  would  evaluate  the  area.s  of  the  curves 
above  this  level,  taking  accomit  of  their  distance  apart,  and  in  this 
way  it  would  be  possible  to  get  a  fair  estimate  of  the  kilowatt-hours 
which  the  reservoir  would  have  to  furnish.  The  uses  of  these 
"  relief  "  load  curves  do  not  seem  at  present  to  be  generally  knowit. 


CORRESPONDENCE. 

THE  LAWS  OF  INDUCTION. 

TO   THE   EDITOR   OF  THE   ELEC'TRICHX. 

Sir  :   Among  the  amusing  elements  in  this  discussion,  which 

J  has  now  spread  over  a  period  of  over  seven  years,  are  the  many 

j  attempts,  wise  and  otherwise,  to  try  to  circumvent  whai.  these 

new  experiments  have  taught  us.     Among  the  most  amusing 

ue  some  of  those  made  in  the  early  part  of  the  discussion,  in 

which  ow  opponent  argued  that  all  physically  open  circuits 

must  be  considered  as  being  theoretically  closed,  while  another 

pponent  maintained  that  all  pliysically  closed  circuits  must 

be  considered  always  as  being  tlieoretically  open.     My  reply  was 

in  expression  of  sympathy  for  the  students  whom  they  teach. 

In  your  issue  of  July  SOth,  p.  631,  Mr.  Humphry  MacCallum 

replies  to  my  letter  to  you.  published  in  your  issue  of  July  16tli, 

p.  559,  and  advances  a  suggestion  (which,  by  the  way,  is  not 

new)  of  an  exjjlanation  as  to  why  we  should  avoid  drawing  the 

"ilusions  which  I  did— namely,  that  the  conductor  itself, 

scially,  mustcut  the  flu.x  to  produce  induction,  and  that  a 

ting  by  the  circuit  alone,  the  conductor  being  at  rest,  will 

'  produce  induction.     I  note  that  this  is  a  mere  suggestion 

'  ntit  the   results  of  an  experimental  research.     I   would 

diet,    however,   that   the   experiment    which   he   suggests, 


I  involving  the  use  of  a  telephone  as  an  indicator  of  currents, 
I  would  probably  give  him  the  results  that  he  desires,  but  that  in 
my  opinion  it  would  by  no  means  be  final,  as  the  telephone  is  so 
extremely  sensitive  that  it  is  difficult  not  to  get  a  current  due 
to  entirely  extraneous  conditions,  as.  for  instance,  the  stray 
fields  in  this  case.  The  results  would,  therefore,  muddle  the 
issue  rather  than  clarify  it,  and  they  would,  therefore,  interest 
only  those  who  aie  more  anxious  to  ovei  throw  these  new  con- 
clusions, and  not  those  who,  like  myself,  are  anxious  only  to 
find  out  what  the  true  facts  are,  whether  they  are  in  accordance 
with  our  prior  ideas  or  not.  If  I  am  wrong,  there  is  no  one  more 
anxious  than  myself  to  know  it. 

It  seems  to  mo  that  a  much  more  conclusive  form  of  experi- 
ment, which  I  regret  I  have  no  facilities  at  hand  for  trying  out 
at  present,  would  be  to  make  the  stationary  block  of  thin  insu- 

lated  laminas,  extending  from 

/■rK';°|]P  /  1  \  K  brush    to    brush    (therefore 

;  J'''   I  I    \  I  \  breaking    up    his    supposed 

eddy  currents),  and  making 

'"     each  brush  touch  one  before 

leaving     the     other,     being 

careful  to  move  both  brushes 

exactly  alike  so  as  never  to 

Acrii  break  the  circuit. 

These        laminoc        could 
furthermore  be  made  of  rel- 
atively  high   resistance,    so 
/"'y  that  his  supposed   shunting 

effect    would    not  be   great 
enough  to  nullify  the  detect- 
ing power  of  the    galvano- 
OHober        meter.     To  assure  one  that 
the  galvanometer  was  suffi- 
ciently   sensitive,    the    two 
brushes   might  be  placed  in 
the  middle  of  the  block,  and 
Jan..  1915  the    whole    block    with    its 
brushes     be     then     moved 
bodily  together  through  the 
same  field  and  at  the  same 
speed  as  before. 
I      Mr.  MacCallum,  I  note,  ignores  Prof.  Blondel's  experiment 
in  which  there  is  no  such  large  block  for  the  circulation  of  eddy 
'  currents,  yet  Prof.  Blondel's   experiments  lead  to  exactly  the 
same  conclusion  that  mine  did  many  yeais  before. 

It  is  now  seven  years  ago  since  my  experiments  and  conclu- 
sions were  publislied.  and,  judging  from  the  number  of  replies, 
they  were  extensively  read.  Considering  the  apparently  des- 
perate attempts  made  by  some  to  refute  them,  it  is  probably 
safe  to  assume  that  if  my  conclusions  had  been  incorrect,  it 
would  have  come  out  before  this  time. 

After  writing  tho  above,  your  issue  of  August  Gtli  reached 
mc,  and  I  note  \vith  pleasure  that  Prof.  Blondel  aiul  Prof. 
CJheysens  both  express  virtual  agreement  in  the  main  features. 
I  was  pleas.jd  that  Prof.  Blondel  called  attention  to  the  fact 
that  liis  experiment  shows  that  the  seat  cf  the  E.M.F.  is  in  that 
])art  of  the  conductor  that  cuts  the  flux,  that  is,  it  is  not  equally 
distributed  over  the  whole  circuit  as  a  loop,  which  would  bo 
inferred  from  the  usual  statement  of  Maxwell's  law..  I  desire 
to  correct  him,  however,  in  his  statement  that  this  had  never 
been  done  before,  as  I  have  maintained  this  for  many  years, 
and  have  no  doubt  mentioned  it  in  .some  of  my  Papeis. 

I  agree  with  him  that  for  many  practical  purposes  tho  old 
statement  of  the  law  is  very  convenient,  and  gives  correct 
results  ;  my  claim  has  been  that  it  is  not  universal,  and  the  law 
which  Dr.  Stt'inmet/.  has  wonh'.d  (with  .some  co-opcrati(m  with 
nn )  was  intended  to  bo  the  universal  statement. 

I  think  the  suggestion  above  to  make  the  block  of  insulated 
lamina.'  will  answer  fonie  of  tho  statements  of  Prof.  Gheyscns. 
His  Fig.  ;$,  it  .seems  to  iiu!,  is  only  unessentially  different  from 
what  is  done  in  the  ordinary  direct-current  g(Uierator  by  the 
commutator.     1  am,  &c., 

Philadelphia,  Aug.  17.  Carl  IlKiti.s'c. 

B 


Midnight 

DURING    THE    YeAR    1914, 
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STATE  AID  FOR  INDUSTRIAL  RESEARCH. 

TO  THE  EDITOR  OF  THE  ELECTRICIAN. 

Sir  :  In  replj'  to  your  letter,  it  is  not  necessary  to  say  any- 
thing with  regard  to  the  need  for  research  ;  we  are  all  agreed 
that  discovery  is  to  an  industry  what  the  birth-rate  is  to  the 
life  of  a  nation.  If  the  rate  of  discovery  falls  below  the  rate 
of  obsolescence,  the  industry  is  doomed.  And  we  are  prettv 
well  agreed  that  the  State  should  give  substantial  grants  in  aid 
of  research.  This  o\itlay  would  not  be  an  expendituiv.  it 
would  be  an  investment,  giving  a  very  much  higher  return  than 
most  investments.  The  largo  amount  of  money  spent  in  the 
develoj)ment  of  the  metallic  filament  lamp  through  its  various 
stages,  was  not  one-tenth  of  the  profit  made  from  sales  ;  and 
it  was  not  one-hundredth  of  the  value  of  the  lamp  to  tlie 
myriads  of  usei^s  of  electric  light. 

Tlie  main  points  for  discussion  are  :  How  can  State  aid  be 
made  most  «ff;,'ctual  ?  What  persons  should  carry  on  the 
research,  and  how  should  thej'  be  remunerated  ? 

Some  reseairbes  are  best  carried  out  by  a  manufacturer,  and 
others  best  by  univei'sities  and  public  institutions. 

Blanufaeturere  have  many  things  in  their  favour.  Thev 
know  the  improvements  that  are  wanted.  Their  experts  are 
familiar  with  the  conditions  that  have  to  be  met,  and  with  the 
difficulties  of  the  problem.  They  often  have  available  heavy 
machinery  and  expensive  apparatus  which  is  necessary  for  the 
research.  They  can  at  comparatively  small  expense  carrr  out 
improvements  on  apparatus  conmiercially  manufactured  in 
quantity  ;  they  are  thus  able  to  put  an  invention  upon  the 
market  immediately,  watch  itsefl'ccton  a  large  scale,  and  intro- 
duce necessary  improvements.  The  manufacturer  makes  im- 
piovements  for  profit,  and  the  beat  test  ot  the  value  of  an 
invention  is  tlw  fact  that  it  is  commercially  profitable. 

On  the  otlu  r  hand,  the.e  are  certain  drawbacks  to  research 
carried  out  by  the  manufacturer.  As  a  rule,  the  experts  in  the 
works  are  so  busy  with  routine  work  that  they  have  verv  little 
time  for  experiments.  They  are  often  men  who  have  not  the 
highest  training  in  science  and  mathematics,  however  com- 
petent they  may  be  in  their  particular  work.  There  is  usuallv 
a  t^'udency  on  the  ])art  ot  the  management  to  cut  down  ail 
expenditure  which  is  not  absolutely  necessary  for  turning  out 
standard  manufactures.  Any  change  in  a  design  causes  in- 
creased cost  in  the  factory^  so  that  tlv  e.xpeit  who  suggests  a 
change  meets  with  a  good  deal  of  opposition.  Radical  de- 
partures are  almost  out  of  the  question.  In  fact,  one  may  say 
that  as  a  rule  a  manufacturer  only  makes  investigations  in 
those  cases  where  tlie  profit  to  be  derived  is  in  sight.  When  a 
manufacturer  does  make  an  inqirovemont  he  generallv  c()\i>rx 
it  by  a  patent,  and  this  obstructs  in  a  measure  the  flow  of  ideas 
which  otherwise  would  spring  from  it. 

Tiic  State  could  do  a  good  deal  to  minimise  thcso  drawbacks. 
By  consulting  with  a  manufact  uroi'  or  a  gi-oup  ot  manufacturers, 
anangemcnts  could  be  made  for  certain  investigations  to  be 
carried  out,  partly  at  the  expense  of  the  State.  The  question 
of  who  is  to  derive  the  pecuniary  advantage  of  improvements 
made,  would  be  dependent  upon  the  circumstances  of  each 
particular  case. 

Highly-ttained  investigators  in  various  dc])artments  of 
rntrintfcring,  physics  and  chemistry,  mathematicians  aud  othci-s, 
could  be  retained  by  the  State,  and  tlicir  services  gi\en  five  of 
charge  to  manufact ur.Ms  when  required.  It  has  often  been 
suggested  that  manufactureis  should  keep  "  tanw  inathema- 
licians  "  to  hel])  them  in  difficult  problems  ;  but  very  few  arc 
abl.'  1o  afford  tliis  luxury. 

There  are  many  investigations  which  arc  mm  h  lutter  carried 
out  I)y  imivcisities  and  public  institutions.  In  aildition  to 
annual  scholarships  and  fellowships  awai-ded  by  Ihcsc  bodies, 
there  should  be  considerable  sums  granted  in  aid  of  .specific 
researches.  It  should  bo  ojKn  to  any  person  to  a])plv  for  a 
grant  in  aid  of  Honi«  r»>s«»rch  outlined  bv  him;  ami  if  his 
ipialifications  to  carry  out  (ho  w..vk  were  proved,  aiul  the  pro- 
posed reseanli  Hcemcd  of  suffi(  i.-n1  iin|)oi1ati<e.  a  giant  sh.mid 
Ih.  mad.',  the  anioiint  of  which  should  1h>  fi.v.d  having  regard 
to  the  j.n.lmble  cost,  the  chances  of  success.  Hiid  the  importarue 
of  the  work  to  be  undertaken.     Persons  rccrivimj  grants  might 


work  either  in  a  factory  or  under  the  auspices  of  a  public 
institution. 

We  might  have  more  men  at  our  universities  to  act  as 
directors  of  i-esearch.  who  would  originate  investigations  and 
advise  students  and  research  scholars  in  their  experiments. 
The  salaries  paid  to  such  directors  of  research  should  lie 
sufficient  to  attract  men  of  high  theoretical  training  aud  wide 
pract'ca!  experience.  At  present  many  of  the  chief  lecturei-s 
and  demonstrators  upon  whom  this  work  devolves  are  ex- 
tremely poorly  paid,  and  their  time  is  very  much  occupied  by 
teaching  duties. 

Another  veiy  important  matter  for  discussion  in  connection 
with  research  is  the  provision  of  competent  researchers.  It 
is  not  true  that  these  are  born  and  not  made  ;  they  must  be 
born  and  made.  The  engineering  and  scientific  professions  at 
present  do  not  afford  sufficient  promise  of  reward  to  induce  all 
the  men  who  have  good  natural  qualifications  to  enter  them. 
We  ought  to  raise  the  monetary  reward  and  the  honourable 
status  of  the  scientific  investigator  to  such  a  point  as  to  secure 
all  the  siiitable  men.  The  method  of  training  these  men  should 
be  arranged  so  that  it  not  only  supplies  the  tools  for  investi- 
gation, but  develops  and  practices  the  inquiring  habit  of  mind. 
This  is  such  a  large  subject  in  itself  that  it  would  bf  impossible  I 
to  deal  adequately  with  it  in  a  short  letter. — I  am,  &c., 

Manchester,  Aug.  31.  Miles  W.\lker. 

WIRELESS  TELEPHONY. 

TO  THE  EDITOR  OF  THE  ELECTRICI.^N. 

Sir  :  Replying  to  the  letter  of  Mr.  Round  in  your  issue  of 
August  6th  my  British  audion  patents  wcr^  assigned  and 
lap.sed  through  no  fault  of  my  own.  That  fact,  howevei, 
should  scarcely  justify  the  refusal  of  those  who  have  since 
appreciated,  and  appropiiated  the  device  bodily  in  their  "  own 
improvements,"  to  acknowledge  its  true  origin. 

In  September,  1912,  the  audicn  amplifier  was  demonstrated 
to  the  engineers  of  the  American  Telephone  &  Telegraph  Co. 
and  licenses  under  all  my  U.S.  audion  })atents  offered  to  that 
corporation  for  use  on  their  long-distance  lines.  Mr.  Arm- 
strongs work  on  the  ultraudion  principle  was  indc])endent  ol 
my  own.  Although  his  circuits  differ  from  mine  he  openly 
admits  that  he  started  with  the  grid  audion  and  has  used  it 
exclu.sively  in  all  his  work. — I  am,  &c., 

New  York,  Aug.  18.  Lee  de  Forest. 

[We  have  taken  the  liberty  of  somewhat  abbn>viuting  oui 
correspondent's  letter. — Ed.  E.j 


THE  OPERATION  AND  RATING  OF  THE  ELECTRIC 
LOCOMOTIVE.* 

HV    A.    H.    .\RMSTROXG. 

The  jirosent  article  Io^uIks  upon  the  subject  of  electric  loeoino 
tive  operation,  what  excuse  it  has  for  existence,  and  draw.s  some  fi 
comparisons  with  the  steam  locomotive  as  to  its  selection  and  ratiiijj 

Commencing  with  the  New  York  Central  locomotive,  wc  have 
(li;tiiutive  type  admirably  adapted  to  high-siieed  pa,ssengpr  F.cr\  ie( 
ll  is  designed  to  dcli\cr  a  moderate  tractive  elfort  at  a  high  :,peed 
The  '■  T  "  lyiie  of  locomotive,  weighing  approximately  I.'W  ton  ..  ha 
a  capacity  of  14.000  lb.  tractive  etfort  at  a  i^iicctl  of  .5.S}  miles  pc 
hour,  or  a  continuous  motor  eapneity  of  ajiproximatcly  2.000  u.l 
For  the  one-hour  period  the  output  in  2.ti00  h.p.  The  time  clcmen 
plays  a  very  imjiortant  ])art  in  the  determination  of  the  rating  of  a' 
electric  motor.  In  a  stt>nm  locomotive  the  tractive  effort  or  ]mllin; 
power  is  determined  liy  the  diameter  of  the  piston  !Uid  the  ^.leai) 
pressure  behind  it.  and  the  locomotive  can  deliver  this  tractive  eHr)r 
eontiiniously  ])nivided  it  has  siitticicnt  lioiler  capacity  to  supply  th 
steam.  \Vith  tln>  electric  locomotive,  on  the  contrary,  allowan* 
must  be  made  for  the  fact  th.at  tlic  insulation  used  deteriorates! 
heated  continuotialy  ahovt-  a  tvrtuin  amount.  It  takes  a  c(A 
.'iderablc  time  for  the  nxotor  to  heat  U])  to  this  dangerous  jioint,  tM 
gi\  ing  rise  to  a  momentary  rating  or  starting  elfort.  a  one-hour  ratapi 
and  n  eontinuoim  rating. 

In  the  early  electric  locomotive  design  there  was  no  such  tl 
as  continuous  rating,  as  the  inns  between  slops  were  short  and 
designing  cnginccr.s  were   conc(-nied   mostly   with   the   (piestioni! 
starting  or  acix^lcrathig.   tr.ictive  elfort    and   commutation.     Wit 
the   e.xtpPi^ion   of  cleclrilicd    lines,   and    more   es|Wcially   with   '•' 


*  Abstract  ol  an  article  in  the  "  General  Electric  Review." 
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introduction  of  the  electric  locomotive  on  main  steam  trunk  lines. 
it  was  fomid  that  the  motive  power  was  called  upon  to  deliver  a 
continuou'j  outjiut  for  long  periods  at  a  time,  and  it  became  necessary 
to  introduce  air  bloirn  or  ventilated  motors  as  well  as  fire})roof 
insulation  in  order  to  secure  the  large  output  required  without 
exceeding  the  limitations  of  space  and  weight.  Electric  locomotives 
to-day  suitable  for  the  hea\'iest  class  of  freight  and  passenger  service 
arc  entering  into  competition  with  the  steam  locomotive  with  a  full 
inreciation  of  the  phenomenal  growth  and  possibilities  of  the  latter 

Jevelojied  during  the  past  few  years. 

la  designing  such  electric  locomotives  the  electrical  engineer  is 
fully  alive  to  the  fact  that  a  nteam  locomotive  has  been  built  weighing 
750,000  lb.  on  drivers,  and  having  a  total  weight  of  8.50,000  lb.,  and 
that  nearly  SO  per  cent,  of  the  total  weight  of  the  locomotive  and 
tender  is  now  rendered  available  for  tractive  purposes  by  the  de- 
velopment of  the  Mallet  principle  to  include  cylinder;!  placed  upon 
the  tender  itself.  The  tractive  effort  of  these  locomotives  har; 
increased  to  values  as  high  as  KiO.OOO  lb.  for  the  latest  type  of  Mallet. 
Jt  is  also  known  that  the  introduction  of  the  steel  j)assenger  car,  with 
the  need  of  high  sustained  speeds  of  between  CO  and  70  miles  per  hour, 
calls  for  the  hauling  of  passenger  trains  weighing  over  1,000  tons,  and 
that  p^o^^sion  is  made  in  the  latest  New  York  Central  electric  loco- 
motive to  take  care  of  1,200  tons  at  60  miles  an  hour.  Due  apprecia- 
tion is  also  paid  to  the  results  secured  with  the  combination  of  super- 
heating and  simple  engine  which  has  so  largely  replaced  the  com- 
poimd.  Also  mechanical  puahers.  and  fire  door  ojienings  with  hand 
tiring,  have  increased  the  efficiency  of  the  fireman.  The  modern  steam 
locomotive  has  been  so  improved  a,<;  to  fuel  economy.  Some  loco- 
motives using  mechanical  stokers  or  oil-fired  boilers  are  in  operation, 
giving  .3,000  or  more  indicated  horce-power. 

Fully  appreciating  the  above  facts  and  the  magnitude  of  the  pro- 
blem confronting  him.  the  electric  railway  engineer,  nevertheless, 
offers  in  the  modem  electric  locomotive  a  type  of  motive  power 
whi<'h  can  accomplish  results  in  transportation  which  are  not  possil>le 
to  obtain  with  the  steam  locom.otive  as  regards  tonnage  handled, 
njjeed  on  moimtain  grades  and  gereral  flexibiliiy  and  economy  in 
operation.  The  first  large  locomotive  built  was  placed  in  operation 
on  the  Baltimore  &  Ohio  Railway  in  1895,  and  it  is  worthy  of  note 
th<at  this  was  a  gearless  locomotive  and  a  forerunner  of  the  highly 
efficient  gearless  locomotives  now  in  operation  upHJii  the  New  York 
Central  road  to-day.  The  New  York  Central  locomotive,  9a  de- 
veloped in  the  later  "  T  '  type,  is  capable  of  hauling  the  heaviest 
passenger  trains  over  any  length  of  track  at  a  cost  for  upkeep  not 
exceeding  Ijd.  per  mile  run. 

The  first  railroad  in  the  U,S.A.  to  adopt  electric  freight  loco- 
motives having  large  f^ustained  output  capacity  is  the  Butte,  Ana- 
conda &  Pacific  Railway.  The  one  motive  inspiring  this  installation 
was  economy  in  operation,  and  preliminary  reports  indicated  that 
the  savings  in  electric  over  steam  operation  should  be  sufficient  to 
pay  something  like  18i  per  cent,  upon  the  ciipital  required  to  electrify. 
The  saving,  as  indicated  by  the  first  six  months"  operation,  was  about 
20  per  cent,  gross  return  upon  the  capital  required  for  electrification. 
This  makes  no  allowance  for  the  scrap  value  of  more  than  20  ateam 
locomot ives  discarded. 

On  this  road  the  heaviest  class  of  freight  trains  are  operated  elec- 
trically, regular  operation  calling  for  the  movement  of  from  :5.oOO 
to  4,000  tons  behind  the  locomotiver;  from  the  Butte  yards  to  .Ana- 
conda, and  record  has  been  made  of  train  weights  as  high  as  4..")(M) 
tons  trailing  against  a  gradient  of  0-3  per  cent.  Kach  locomotive 
weighs  SO  tons,  all  on  drivers,  and  two  such  ujiits  coupled  together 
comprise  a  complete  engine.  .\t  (he  Butte  end  there  is  a  gradient 
of  21  per  i-ent.  against  the  rctiiming  empty  cars,  and  at  Anaconda 
a  1-1  per  cent,  grade,  against  which  one  of  the  above  locomotives 
hauls  25  cars,  or  approximately  2,(KlO  tons. 

This  leads  up  to  the  subject  of  the  rating  of  an  electric  locomotive. 
The  Butte  locomotive,  weighing  .80  tons,  all  on  drivers,  will  give  a 
continuous  tractive  effort  of  2(i.000  lb.  at  a  speed  of  approximately 
KiJ  miles  per  hour  at  full  substation  line  voltage.  This  corres- 
ponds to  10,{  per  cent,  of  the  weight  upon  the  drivers.  From  18  to 
lit  ]]er  cent,  coefficient  of  adhesion  between  driver  and  rail  is  now 
considered  good  steam  practice,  and  the  electric  locomotive  rating 
is  closely  following  this  ;:ame  .'team  practice.  The  electric  motor, 
of  courne.  gives  a  perfectly  uniform  rotation  to  the  tiriving  wheels, 
and  shoulfl  thus  give  something  like  10  per  cent,  more  tractive  effort 
than  the  :-.leani  locomotive  with  its  reciprocating  parts.  Continued 
operation  «ill  how  whether  this  additional  10  jmt  rent,  tractive 
effort  I  an  Ik'  ulilised  or  not.  In  the  meinitiii'e  .sieant  practice  i.'i 
fieing  followed  in  the  loading  of  electric  locoiiiotivcs. 

iVsts  on  electric  locomotives  have  Jihowii  ii  coefficient  of  adhesion 
liigli  as  :!.">  per  cent.,  or  even  more  un<ler  specially  favourable 

"dilions  ;    but  it  is  fair  to  assume  a  maximum  of  .'fO  per  cent,  mm 
iilabic  in  opt-r.-ition,  and  even  2.5  |>er  cent,  may  fx:  nearer  the' 

•rage.     There   is,   therefore,   not   much  difference   l»etween    the 


tractive  effort  requii'ed  on  ruling  grades  and  that  required  for 
starting,  and  in  order  to  be  "  fool  proof  "  and  capable  of  meeting  the 
exacting  demands  of  the  heaviest  kind  of  service,  the  electric  loco- 
motive should  be  capable  of  delivering  continuously  a  tractive  effort 
equal  to  from  10  to  18  per  cent,  coefficient  of  adhesion  of  the  weight 
upon  its  drivers.  The  Butte  locomotive  is,  therefore,  rated  at 
26,000  lb.,  or  16-25  coefficient  of  adhesion,  as  its  continuous  output, 
and  this  capacity  is  sufficient  to  meet  all  demands  of  operation  on  the 
Butte,  Anaconda  &  Pacific  Railway. 

Coming  now  to  the  latest  type  of  trunk  line  electric  locomotive, 
the  one  designed  by  the  General  Electric  Co.  for  the  Chicago,  Mil- 
waukee &  St,  Paul  Railway,*  this  is  a  direct  development  of  the 
Butte,  Anaconda  &  Pacific  both  as  to  type  of  locomotive  and  general 
system  of  electrification  installed.  The  weight  of  the  locomotive 
is  260  tons,  of  which  400,000  lb.  are  on  the  drivers.  Each  of  the 
eight  driving  motors  has  a  conlinuou,!  rating  of  approximately 
400  ii.p.,  making  the  sustained  continuous  output  of  the  complete 
locomotive  3.200  H.p.  at  the  rim  of  the  drivers.  This  locomotive, 
however,  has  a  capacity  of  3,600  h.'p.  for  one  hour,  and  even  greater 
than  this  for  ;;hort  periods.  The  sustained  tractive  effort  is  72,000  lb. 
at  a  speed  of  15|  miles  per  hour  at  full  sub-station  line  potential. 
Compare  this  with  the  JMallet  engine  of  approximately  the  same  weight 
now  in  operation  on  the  St.  Paul  road,  and  we  find  that  the  Mallet 
has  76,200  lb,  tractive  effort,  corresponding  to  23-5  ])er  cent,  coeffi- 
cient of  adhesion  ;  but  it  toils  painfully  at  speeds  seldom  exceeding 
7  to  10  miles  i)er  hour  when  ojwrating  at  its  full  hauling  capacity. 
It  is  in  this  matter  of  higher  speed  for  the  same  tractive  power  that 
the  electric  locomotive  excels.  In  fact,  the  question  of  sjieed  is 
simply  one  of  cost  and  expediency,  as  the  horse-power  output  of  the 
electric  locomotive  can  be  raised  to  any  value  desired  without 
exceeding  the  limits  of  track  loading. 

The  St.  Paid  locomotive,  weighing  70  tons,  has  a  capacity  to  haul 
n  2,500-ton  trailing  load  behind  the  locomotive  on  a  1  per  cent,  grade 
at  nearly  Ki  miles  per  hour  without  any  assisting  locomotive.  Be- 
tween Piedmont  and  Donald,  a  di:',tance  of  22  miles  to  the  summit 
of  the  Rocky  Momitains,  there  exists  a  2  per  cent,  grade,  against 
which  two  locomotives  will  haul  2.500  tons  trailing,  the  second 
locomotive  being  used  at  the  rear  of  the  train  as  a  pusher. 

The  general  design  of  the  St.  Paul  locomotive  comprises  a  loco- 
motive divided  in  halves  for  facility  in  shop  repairs,  each  half  being 
identical  and  equipjied  with  four  driving  axles  and  two  guiding 
axles.  The  design  is  identical  with  the  Butte  locomotive,  except 
for  the  addition  of  the  fom-wheel  guiding  truck  at  each  end  of  the 
locomotive,  one  of  the  reasons  for  its  introduction  being  that  the  same 
locomotive  i^i  thus  made  available  for  both  pa.ssenger  and  freight 
service.  All  parts  of  the  locomotive  are  identical,  whether  used  for 
freight  or  pas,senger  service,  with  the  single  exception  of  the  gearing 
between  motoru  and  driving  axles,  which  has  a  ratio  of  4-.56  for 
freight  service  and  2-4.5  for  j)assenger  service.  This  should  result  in 
effectipg  a  great  reduction  in  the  cost  of  maintaining  the  locomotives. 

A  second  type  of  light  locomotive  for  shifting  service  may  be 
ijitroduced  later,  although  in  this  connection  arrangements  are  being 
made  to  operate  independently,  one-half  of  the  locomotive  being 
equip]ied  with  draft  gear  in  ]ilace  of  the  articulated  joint  joining  the 
two  halves. 

The  installation  on  the  Si.  Paul  load  will  use  for  the  first  time  on 
such  :i  large  scale  a  princi[ile  which  should  U'  of  the  greatest  advan- 
tage in  the  operation  of  mountain  grade  divisi<ms  :  that  is,  the 
utilisation  of  the  motors  on  the  locomotives  to  brake  the  train  on 
down  grades  and  return  the  energy  of  the  descending  train  back 
into  tlu-  trolley.  The  efficiency  of  the  locomotive,  both  electrical 
and  mccha:;ical.  is  nearly  SO  per  cent.  It  is  probable,  however,  that 
;i  power  saving  of  less  than  10  |)er  cent,  will  result  from  the  regenera- 
tive braking  feature  of  the  electric  locomotives,  and  the  princijjal 
advantage  resulting  from  the  introduction  of  the  electric  brakes 
will  Ix^  to  relieve  brake  shoes  and  wheels  from  the  dangers  attending 
over-heating. 

In  conclusion,  it  is  well  to  comment  on  the  suitability  of  the  New 
York  Central  gearless  type  of  locomotive  for  ])assenger  service. 
Tliere  are  no  bearings  on  the  motor  of  any  kind,  as  the  armature  is 
mounted  directly  ujwn  the  driving  axle  JUid  the  field  structure  is  part 
of  the  frame  whicli  is  carried  upon  the  journals.  The  electrical  effi- 
ciency of  the  motor  and  the  frictional  lousei-  on  the  commutator, 
due  to  the  brushes,  are  therefore  the  only  lo.sses  to  be  considered, 
and  the  efficiency  of  this  locomotive  in  oiteralion  is.  therefore, 
between  !).'}  and  1)4  |ier  cent.  This  i:  renderctl  more  imjxjrtant  when 
it  is  explained  that  the  maximum  efficiency  o<-curs  at  approximately 
the  free  rminiiig  !?jH-ed  Ix-lwecn  .5(t  tuid  60  miles  per  hour.  In  olhei' 
words,  the  motor  has  a  drooping  efficiency  curve,  being  highest  at 
free  rmming  and  lowest  at  overloivds  or  during  acceleration,  and  in 

•  A  dcRcription  of  theiie  locr.motivcK,  by  Mr.  Armstrong,  appcantd  in 
TuE  Electrich.v,  Vnl.  LXXV.,  p.  "4:j,  August  20,  1U15.— Ed.  E. 
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this  respect  being  just  the  reverse  of  the  efficiency  curve  of  geared 
motors,  which  reach  their  highest  point  at  practically  the  one-hour 
load  capacity  of  the  motors.  The  gearless  locomotive  is,  therefore, 
particularly  adapted  to  operate  on  fairly  level  profiles,  and  could  not 
be  utilised  to  cuch  great  advantage  on  road.s  like  the  St.  Paul,  which 
contains  many  hea\-y  grades  sustained  over  a  long  distance.  It  iz 
very  difficult  to  combine  in  one  structure  motors  capable  of  hauling 
800  tons  trailing  over  heavy  sustained  grades,  and  also  have  the 
characteristics  required  for  good  operation  on  level  track  at  60  mUen 
per  hour,  and  in  the  St.  Paul  locomotives  recotirse  to  gearing  l)et  ween 
motor  and  driving  axle  appears  necessary  to  aecure  the  greatest  all- 
round  advantages  at  the  lowest  first  cost. 


THE  MEASUREMENT  OF  CtJRRENT  IN  NETWORKS.* 

BY   L.    LEWIS. 

It  is  often  very  necessary  in  view  of  extenEions  or  fcr  other 
reasons  to  know  the  current  that  is  passing  through  some  particular 
conductor  in  a  network.  This  is  often  the  case  in  the  middle  of  the 
network,  where  the  cables  were  laid  at  the  earliest  stage  of  the 
undertaking,  and  at  a  time  when  the  extensions  that  have  since 
grown  up  were  thought  most  improbable.  Even  if  new  cables  are 
laid  in  the  more  crowded  districts  to  take  a  portion  of  the  load,  the 
older  cables  still  continue  their  work,  and  a-e  only  partially  relieved. 
If  measurements  are  made,  it  is  at  best  an  awkward  and  cumbrous 
business  ;  if  an  ammeter  is  to  be  put  in  place  of  a  fuse,  it  has  to 
be  done  at  times  of  light  load,  and  removed  much  later  in  the  day 
when  the  load  has  pas.oed  the  peak.  This  proceeding  makes  a  whole 
day  necessary  for  finding  the  current  carried  by  the  cable  at  the  time 
of  its  heaviest  load.  Moreover  it  is  very  plain  that  this  is  at  best  an 
imcertain  method  owing  to  the  methods  of  effecting  the  comiections 
and  various  other  causes.  There  is  on  the  market  an  apparatus  that 
has  been  designed  for  this  purpose,  i.e..  of  finding  the  current  carried 
by  any  particular  portion  of  the  network.  In  this  apparatus,  a 
magnetic  field,  due  to  the  current  carried  by  the  conductor,  is 
neutralised  by  an  artificially  created  counter-field  ;  the  amount  of  this 
artificial  field  :ierves  as  a  mear;ure  of  the  current  carried  by  the  net- 
work. But  this  is  a  very  imcertain  method,  and  it  is  quite  useless 
in  the  case  of  conductors  of  the  armoured  type  carrying  direct  current. 
It  might  be  useful  on  alternate-current  networks,  and  mainly  on 
overhead  cables.  It  consists  essentially  of  a  transformer  without 
a  primary  coil,  or  rather  the  primary  coil  is  constituted  by  the 
conductor  in  the  network,  either  directly  or  indirectly.  Even, 
however,  in  the  case  of  alternate  ctrrrent,  the  method  ia  not  without 
its  difficulties  and  imccrtainties. 

The  author  has  for  some  time  employed  a  plan  which  requires  no 
.special  apparatus  and  enables  one  to  determine  in  a  few  minutes  all 
that  is  required.  The  only  thing  that  is  wanted  is  a  millivoltmeter, 
that  is  an  ammeter  without  shunt,  and  possibly  a  small  series  resist- 
ance. The  shuat  is  the  fuse  in  the  network  it.self.  In  large  networks 
there  is,  comparatively  speaking,  a  limited  number  of  types  of  fuse. 
In  a  town  network,  for  instance,  most  of  the  distributing  cables 
cany  fuses  which  blow  at  200  amporeo,  while  r,onie  blow  at  liOO 
amperc.n.  Fui<;8  arc  either  of  silver  or  lead  wire  ;  there  may  there- 
fore be  8  or  10  different  types  of  fuse  with  which  to  deal.  In  order  to 
use  these  fuses  a,s  shunts,  they  must  be  calibrated  with  the  milli- 
voltmeter. For  each  of  these  fuRec,  there  must  be  a  calibrating 
curve  or  table.  One  must  first  find  out  whether  all  the  fuses  of  the 
(lame  type  are  similar  in  resistance  and  material.  For  this  resistance 
determines  the  deviation  of  the  needle  of  the  instrument;  the 
temperature-coefficient  affects  the  character  of  the  calibration  curve, 
in  HO  far  as  this  depends  on  temperature.  The  uniformity  of  the 
fuses  is  therefore  a  very  important  point  in  the  application  of  this 
method,  and  preliminary  tests  have  to  be  carried  out. 

For  this  puri)0.se,  a  numljcr  of  fuses  of  ary  given  type  are  connected 
in  scries,  and  loaded  with  a  con.-.tant  current.  The  current  ought  not 
to  l>e  too  high  in  order  to  do  away  with  the  disturbing  effect  of 
teni[i(rature.  It  is  sufficient  to  pass  20  or  30  per  cent,  of  the  total 
carryir'g  capnclty  of  the  fuse,  according  to  the  lienHitivcne.ss  of  the 
voltnu-ter.  Ah  soon  a.s  the  temperature  of  the  fuses  has  become 
con»tnnt.  i.e..  after  5  or  10  minutes,  the  millivoltmeter  is  firmly 
connected  to  each  of  the  fuses  in  succession  and  readings  are  taken. 
In  this  way  readings  arc  obtiiinetl.  similar  to  tho.se  in  Tables  I.  and 
II.  Table  I.  is  for  Britannia  fu.scs.  blowing  at  100  amperes,  of  the 
small  lyiHs  with  10  Htrips  ;  for  the  test,  they  carry  25  amperes. 
Tnl.lf  1 1.  JH  for  Hilverwire  fuses,  blowing  at  200  amperes,  and  carrying 
for  purpoHc  of  tcKt  .lO  ani|)erc.i.  Out  of  llicso  fu.s<!S.  wo  choose  those 
whuh  give  rcHullH  most  nearly  agreeing  with  the  moon  rcadiiig.s. 

A„*  !)}r!'""^  "'  ""  '"^"'^''  •"  *•«»  "  Eloktrotcohnjgohe  Zcitaohrift,"  Hoft, 


Table  I. — Shoicing  the  SeaiJings  obtained  oh  the  ililliroUmeler  with  seven 
different  Fuses  of  the  Britannia  Type. 


Number  of 

Reading  on 

Mean 

Percentage  deviation 

the  fuse. 

millivoltmeter. 

reading. 

from  the  mean. 

1 

62-8 

1 

+0-48 

2 

630 

I 

+0-8 

3 

600 

-40 

4 

660 

y 

62-5 

+5-6 

o 

620 

-0-8 

6 

610 

J 

-2-4 

7 

630 

-fO-8 

Table  II, — Shomng  the  Headings  obtained  on  the  MillivoUmeter  with 
seven  different  types  of  Silver  Wire  Fuse. 

Number  of  Reading  on  Mean  Percentage  deviatioa 

the  fuse.  miUivoltmeter.      ,        reading.  from  the  mean. 


45-8 
47-0 
470 
47-2 
46-8 
471 
46-0 


y       46-8 


-214 
+0-43 
-fO-43 
+0-48 

00 
+0-64 
-0-64 


Table  III. — Giving  Readings  with  Increasing  and  Decreasing  Loads  on 
lOOampere  Britannia  Fuses  with  Series  Resi-itance  of  1'6  ohms. 

I         Reading  on        j        Reading       |  Mean  of 

Amperes.      millivoltmeter  with  with  [  the  two 

increasing  load.       decreasing  load. |  readings. 


25 
50 
75 
100 
125 
150 
175 
200 


15-5 
31-5 
48-0 
64n 
820 
101-5 
123-3 
147-0 


15-9 
32-1 

49-5 
67-1 
850 
104-9 
126-0 


15-7 
31-8 
48-7 
66-0 
83-5 
103-2 
124-7 
147-0 


Table  IV, — Giving  Readings  with  Increasing  and  Decreasing  Loads  on 
200-ampere  Silver  Wire  Fuses  ;  Series  Resistance,  1-5  ohms. 


Amperes. 


Reading  on 

millivoltmeter  with 

increasing  load. 


Reading 
with  ! 

decreasing  load.| 


Mean  of 

the  two 

readings. 


20 

20-5 

40 

41-8 

60 

63-8 

80 

87-6 

100 

103-7 

20-6 
42-0 
64-3 


20-5 
41-9 
640 
88-2 
103-7 


Thus  of  the  Britarmia  strips,  we  take  No,  1,  and  of  the  silver  wires, 
cither  No.  2  or  3.  With  these  we  now  make  our  calibrating  curve  or 
table.  The  readings  are  taken  10  minutes  after  the  current  has  been 
applied,  in  order  to  conform  as  nearly  as  possible  to  the  conditions  in 
practice,  where  the  cvu-rent  is  likely  to  rise  and  fall  slowly.  Thus  we 
get  Tables  III.  and  IV. 

Tables  ill.  and  IV.  :ihow  that  the  readings  differ  according  aa  the 
load  haj)iiens  to  be  rising  or  falling.  These  differences  amomit  to 
0-7  per  cent,  with  the  Britannia  fuse,  and  1-7  per  cent,  for  the  silver 
wife  tyjie.  But  these  differences  only  become  marked  at  heavy 
loads,  when  the  hcaluig  of  the  fuse  is  very  noticeable.  If  we  take 
Tables  I.  and  II.,  we  find  that  the  greatest  deviation  of  the  Britannia 
fuse  from  the  mean  is  50  per  cent.,  and  of  the  silver  wire  2-14  per 
cent.  But  these  maximum  deviations  seldom  occur  ;  and  it  is  fair 
to  assume  that  with  this  methol.  the  accuracy  of  the  results  can  be 
dcjjended  on  to  within  .')  per  cent.  If  hv  certain  cases  it  is  thought  to 
be  necessary  to  get  very  accurate  re.s\dts.  the  following  method  can 
be  iuloptcd.  At  the  time  of  maximum  load,  the  distributing  box  is 
opened,  the  millivoltmeter  is  connected  to  the  fuse,  and  the  reading 
is  taken.  Next  day  at  a  time  of  low  load,  the  fuse  is  taken  out  and. 
another  is  put  in  its  jilace.  The  fuse,  which  is  removed,  is  taken 
to  the  test  room  and  loaded  with  current  until  the  voltmeter  gives 
the  same  reading  as  wa.s  given  on  the  network.  In  this  way  a  very 
exact  result  can  be  obt.-vincd.  if  the  heating  effect  is  properly  allowed 
for.  Exactly  the  same  can  be  done  on  networks  where  there  aip 
many  different  types  of  fuse  ;  in  such  a  ca.se  there  might  be  4 
difficulty  in  using  calibrating  curves.  The  ]ilan  miglit  also  be  useful 
with  fuses  of  an  miusual  type,  for  which  no  calibrating  curves  were 
available.  The  met  ho. I  can  also  bo  appliinl  to  trace  the  effects  of 
faults  on  the  lu-tworks  or  leakage  currcnta,  or  to  test  the  imiforniily 
of  distri  but  ion  luuler  various  conditions,  e.j/.,  with  three-core  and  three- 
l>liase    cables. 
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THE  OPPORTUNITY  FOR  BUYING 
ENGINEERS. 

The  protracted  nature  of  the  preseTit  European  wr,r,  and 
the  prospect  of  the  continuance  of  the  struggle  perhap",  for 
another  12  monlhs  or  longer,  should  provide  encourage- 
ment for  those  who  are  organising  ways  and  meann  to 
capture  German  trade.  The  hue  and  cry  raised  on  this 
account  12  months  ago  could  not  be  justified  in  view  of  the 
idea  that  the  war  would  be  short;  with  a  prolonged  war 
the  case  is  different.  Obvioush''  the  transfer  of  a  vast 
amoun.;  of  trade  with  all  the  principal  countries  of  the  world 
from  German  hands  to  those  of  the  Allier,  could  not  be 
efEec.ed  within  a  few  montlis.  Sub.sequent  events  have 
Occasioned  the  transfer  of  so  much  industrial  effort  to  the 
production  of  munitions  that  on  every  hand  one  hears  if  the 
inability  of  manufacturing  concerns  to  deal  with  anything 
but  Gover:i:nent  work.  In  the  electrical  indastry  there  are 
signs  of  a  movement  having  for  its  object  a  co-operative 
effort  whereby  trade  in  British  electrical  machinery,  appli- 
Bncea  and  apparatus  can  be  secured  in  the  principal  allied 
counirien.  Attention  is  especially  directed  to  the  case  of 
Russia. 

A  movement  of  chii  character  must  necessarily  bring  into 
bold  relief  the  work  which  ha.s  been  done,  and  which  now  can 
be  done  even  more  effectively,  by  that  class  of  professional 


me;i  who  have  appropriately  styled  themselves  ""  Buying 
Engmeers."  A  number  of  these  firms  have  been  in  business 
for  many  years,  and  have  succeeded  in  conclusively  proving 
the  value  of  their  services  to  purchasers  of  plant  and  machi- 
nery h\  the  Colonies  and  foreign  coimtries.  They  have 
made  it  their  business  to  act  on  behalf  of  their  clients  in  the 
selection  of  any  plant,  machinery  or  apparatus  of  which 
thev  may  be  in  need.  The  buying  engineer  is  essentially 
the  result  of  a  baneful  system  that  was  at  one  time  all  too 
common,  and  which  we  fear  is  still  in  operation,  under 
which  the  home  manufacturer  regarded  vhe  foreign  buyer 
as  an  individual  upon  whom  could  be  foisted  any  class  of 
material.  The  fact  that  thousands  of  miles  separated  the 
maker  and  his  client,  and  the  further  fact  that  the 
latter  paid,  perhaps,  through  an  exporting  house,  agtiinst 
bills  oi  lading,  seems  to  have  aggravated  this  evil.  It  is 
easy  enough  to  argue  that  the  colonial  buyer  once  bitten  is 
twice  shy,  but  one  has  to  put  oneself  in  the  position  of  the 
overseas  purchaser,  with  his  lunited  choice  of  markets  and 
his  infinitely  long  wait  for  delivery.  We  beheve  that  those 
of  our  Imperial  customers  who  have  traded  .through 
buying  engineers  in  this  country  have  nothing  but  satisfac- 
tion to  express  for  the  services  which  have  been  rendered 
them  and  the  promptitude  with  which  their  requirements 
have  been  carried  out. 

The  war,  by  encouraging  trade  among  such  European 
countries  as  RiLssia  and  the  Balkans,  is  thrusting  a  new 
responsibility  upon  the  buying  engineer.  It  should  also 
tend  to  increase  his  numbers,  for  at  the  moment  there  are 
regrettably  few  of  him.  The  time  may  not  yet  be  ripe  for 
the  formation  of  a  group  of  such  men,  but  it  cannot  be  far 
distant  when  some  measure  of  co-operavion  will  help  to 
improve  not  only  their  inter-relations,  but  also  the  trade  of 
the  country  generally  overseas.  Where  the  problem  of 
language  is  introdticed,  as  it  is  undoubtedly  being,  the  buymg 
engineer  will  find  himself  again  in  an  advantageous  position 
in  giving  service  both  to  the  manufacturer  and  the  pros- 
pective purchaser.  He  can  act  as  an  intermediary  prob- 
ably more  effectively,  and  certainly  on  a  more  extensive 
scale,  than  the  manufacturer,  particularly  that  type  of 
manufacturer  who  has  done  little  or  nothing  to  perfect  his 
Sd.les  organisation,  and  prefers  to  trade  through  independent 
parties.  We  certainly  think  the  work  of  organising  British 
tra<le  abroad  should  take  account  of  the  buying  engineer,  and 
ill  every  poss^ible  way  make  use  of  his  experience. 
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IMPORTS  AND  EXPORTS  OF  ELECTRICAL 
MANUFACTURES. 

For  the  week  Aug.  23,  1915,  to  Au<j.  2S,  1915. 


In  view  of  the  increased  interest  which  is  being  taken  in  the  subject  of 
the  importation  into  and  the  exportation  of  Electrical  Manufactures 
from  the  United  Kingdom,  we  resume  our  weekly  lists.  {See  also  note 
at  foot  of  Exx>orts.) 

IMPORTS. 

LoKDOn.— U.S.A.  :  Elec.  machinery,  £6.579  ;  e'.ec.  carbon  candles,  £3.283;  telephone 
materials,  £136;  lamp  parts,  £224;  elec.  wire  and  cable.  £384;  trolley  parts.  70  cases  ; 
unenumerated.  £2.226— 1,220  pkgs.  Switzerland:  Unenumerated,  £72.  Holland:  Elec. 
lamps,  £1.542 — 11  pkgs.;  elec.  machinery,  £66.  Wire  and  cable.  £750  ;  unenumerated 
£290.  France:  Cart>on  candles.  £569;  elec.'  lamps,  £80;  lamp  parts,  £1.159;  elec 
instruments.  24  pkgs.;  wire  and  cable.  £320;  unenumerated.  £160.  Denmark:  Elec 
machinery.  £160.  //a/y.- Wire  and  cable,  £493  ;  elec.  machinery,  £444.  Sweden:  Elec 
lamps.  £276;  lamp  parts,  £36:  unenumerated,  £1 10.  Canada:  Wire  and  cable.  £106. 
Spain:  Carbons, 31  pkgs. 

EXPORTS. 

To  Australasia. — Auckland:  Elec.  machinery,  £68 ;  unenumerated,  £306.  Melbourne  : 
Elec  machinery,  £93;  wire  and  cable,  £680;  unenumerated,  £719.  Sydney:  Elec. 
machinery.  £826;  wire  and  cable.  £2.525 ;  unenumerated,  £2.638.  Wellington:  Elec. 
machinery.  £47 ;  wire  and  cable.  £39  ;  unenumerated,  £980.  Brisbane  :  Elec.  machinery. 
£147;  unenumerated,  £243.  Christchurch :  Elec.  machinery.  £55;  imenumerated.  £38. 
Ferth:  Unenumerated, £185.  Dunedin:  Unenumerated,  £225.  Hobari:  Elec. machinery. 
£114.  /?«:*Aa»ip(o«.-  Wire  and  cable,  £40.  Townsfille:  Elec.  machinery.  £345  ;  wire 
and  cable.  £191.    lyrtWo«.-  Unenumerated.  £316.    Wanganui:  Elec  machinery.  £704. 

Africa. — Durban:  Elec.  machinery,  £471  ;  wire  and  cable,  £3,129;  unenumerated, 
£586.  Port  Elizabeth:  Unenumerated,  £125.  Cape  Town:  Elec.  machinery.  £244; 
unenumerated.  £499.  Beira:  Elec.  machinery,  £73;  unenumerated,  £135.  DelagoaBay  : 
Unenumerated,  £225.    Mossel  Bay:  Unenumerated,  £42. 

Egypt. — Fort  Said:  Unenumerated,  £29.    Alexandria  :  Wire  and  cable,  £16. 

South  and  Central  America. — Buenos  Ayres:  Wire  and  cable,  £6.149;  elec. 
machinery,  £1.207;  unenumerated,  £2.389.  Callao:  Unenumerated,  £34.  Iquique : 
Unenumerated,  £68.  Rio  de  J aneiro :  Unenumerated,  £40.  Funta  Arenas :  Un^num^T- 
ated.  £32. 

Japan. — Kobe:  Unenumerated,  £451. 

V.S.A.— New  York:   Unenumerated.  £81. 

China. — Shanghai:  Elec.  wire  and  cable.  £53 ;  old  telegraph  wire,  252  t. ;  unenu- 
merated, £70. 

India.  Ceylon,  Indo-China  and  Straits  Settlements. — Bombay:  Wire  and  cable, 
£36;  unenumerated,  £290.  Calcutta:  Wire  and  cable,  £245;  elec.  machinery,  £43; 
unenumerated,  £178.  Madras:  Wire  and  cable,  £55;  unenumerated,  £89.  Karachi: 
Unenumerated,  £105.  Ceylon:  Elec.  machinery,  £49;  wire  and  cable.  £20;  unenu- 
merated. £24.    5/«?apo'-(;,-  Unenumerated,  £17.    Fenang:  Unenumerated,  £108. 

Canada. — ^on/^ea/.- Unenumerated.  £673.  Mali/ax:  Ttlegraph  material.  £171 ;  wire 
and  cable.  £12,010;  unenumerated.  £83. 

West  Indies. — Trinidad:  Wire  and  cable.  £22 ;  unenumerated.  £16. 

France. — Dieppe:  Unenumerated. £135.  Calais:  Wire  and  cable,  £5,300.  Marseilles: 
Elec.  machinery,  £217.    Grafelines:  Telegraph  material.  £576. 

Malta. — Elec.  machinery,  £33 ;  unenumerated,  £179. 

Spain. — Barcelona:  Wire  and  cable.  £32. 

FoRT\ja\i-— Lisbon :  Unenumerated,  £33. 

HoRVAy.— Christiana  :  Wire  and  cable,  £1,290. 

Holland. — Amsterdam :  Wire  and  cable.  £1.559. 

Gibraltar. — Wire  and  cable.  £14;  unenumerat&d,  £76. 

St.  Lucia. — Unenumerated.  £27. 

MiMATiTLAM — Unenumerated,  £16. 

FOREIGN  GOODS  (duty  paid  and  free). 

Sydney:  Unenumerated,  £15.  Bombay:  Unenumerated.  £29.  Adelaide:  Unenu" 
merated.  £15.  Warf'as.- Unenumerated,  £98.  If «H/ns/o«.-  Unenumerated,  £12.  Hong 
Kong:  Unenumerated.  £19.  Dieppe:  Unenumerated, £33.  Paris:  Unenumerated,  £61. 
Genoa:  Unenumerated.  £30.  Durban:  Elec.  machinery.  £135.  New  York:  Unenu- 
merated. £1.339.  Perth:  Unenumerated.  £18.  Port  Elizabeth:  Unenumerated,  £10. 
Singapore:  Unenumerated.  £581. 

Note. — The  large  number  of  items  in  these  official  returns  under  the 
misleading  heading  "  unenumerated  "  relate  to  what  is  described  as 
"  electrical  goods  "  and  "  electrical  materials." 


EDUCATIONAL  NOTES. 


University  of  London,  University  College.— The  new  session  in  the 
fiifulty  of  cntrinocring  licfrins  mi  .Monrlav.  October  4th.  There  are 
(leijrcc  and  cliploiiia  cOurNcB,  and  students  desirous  of  taking  a  full 
dcgric  or  diploma  ooiirsp  must  have  pas.scd  the  matriculation 
I'xaminution  or  some  examination  accept<'d  in  its  stead. 

There  arc  special  course!  of  less  than  three  years  for  students  who  have 
alreafly  undergone  a  partial  training  elscwhore,  and  who  have  attained 

•  sufficient  standard.  There  arc  good  facilities  for  post-graduate  work 
and  research.  A  (Jold.imith  entrance  scholarship,  tenable  in  the  faculty 
of  iiicinecring,  value  £00,  will  lie  competed  for  this  month,  and  applica- 
tions for  entry  forms  must  be  made  by  10th  inst.  Intending  students 
Hhould  communicate  with  the  Provost  as  soon  as  possible,  and  in  any 
caw:  not  later  th.in  Sept.  I.").  Full  |iarticulars  of  courses.  &p.,  may  l>e 
i)btnini-d  from  the  socrttary,  .Mr.  Walter  \V.  Sctoii.  M..\..  D.Litl..  tiower- 
slrcet.  W.f. 

University  of  Durham,  Armstrong  College,  Newcastle-upon-Tyne.— 

The  sessicm  eomincnceH  on  Sept.  27.     At  this  college  t  here  arc  depart - 
inenlH  of  mechanical,  marine,  civil  and  clectrioal  engineering,  naval 
archil ect lire,  mining,  niilallurgy,  agrieulturc.  pure  science,  uri.s  and 
t^oinnurci-.     1',-irli'ulnrs  from  the  secretary,  Mr.  ¥.  H.  Pruen,  M.A. 
University   of   Edinburgh.— The    University   lirovides   oourses   in 

•  ivil.  miehaiiieal  and  cltM^trieal  engineering,  (pialifying  for  the  degree 
of  Ji.Sc.  in  engiiieiTiiig  and  cxtcnfling  over  llirec  years.  The  next 
Ml■i^^ion  will  n|H'n  oil  Oct.  17.  A  l)r(liminary  or  entrance  examination 
is  h.ld  thiH  mc.iilli.     Kill!  piirli.iiiars  from  the  Matriculation  Oflice. 

University  CoUege  ol  North  Wales.— In  the  eleeiri.al  engineering 
d-parliiient  a  syDlematii;  courHc  of  iiLitruction  in  electrical  meiwurc- 


ment  r,nd  practical  electricity  ^^-ill  be  commenced  in  October  for 
students  proposing  to  enter  the  profession  of  electrical  engineer.  The 
laboratory  is  well  equipped,  and  good  opportunities  are,  given  for 
practical  work.  Prospectuses  may  be  obtained  from  the  Registrar 
and  Secretary,  Mr.  J.  E.  Lloyd.  M.A. 

Heriot  Watt  College,  Edinburgh. — This  college  provides  theoretical 
and  practical  training  for  mechanical,  electrical  and  mining  engi-" 
neers,   chemists,   &c.     Tiiere   are  coxuplete   courses  of  instruction^  ; 
extending  over  four  years,  for  those  who  are  studying  for  the  fellow-" 
ship  of  the  Institute  of  Chemistry.     An  entrance  bursary  of  £25  per 
annum    is   offered   for   competition   on   Sept.    20.     Particulars   of : 
courses,  fees,  &c.,  from  the  Clerk  (Jlr.  E.  Macnaughton,  S.S.C.),"  I 
Heriot  Trust  Office,  Edinburgh. 

Imperial  College  of  Science  and  Technology,  South  Kensington, 
London. — The  City  &  Guilds  (Engineering)  College,  the  engineering 
section  of  the  Imperial  College,  provides  complete  courses  of  in- 
struction leading  up  to  and  including  the  highest  specialised  instruc- 
tion for  students,  with  the  object  of  fitting  them  for  leading  positions 
as  civU,  mechanical  or  electrical  engineers,  scientific  advisers,  &c. 
The  departments  are  :  Mechanical  engineermg  and  motive  power 
(under  the  direction  of  Prof.  Dalby)  ;  civil  engineering  and  surveying 
(Prof.  Dixon) ;  electrical  engineering  (Prof.  Mather)  ;  mechanics 
and  mathematics  (Prof.  Forsyth).  Applications  must  be  made  by 
the  first  Monday  in  September  for  admission  to  the  courses  qualifj-ing 
for  the  diploma  of  Associate  of  the  City  &  Guilds  of  London  Institute, 
and  candidates  must  pass  the  entrance  or  matriculation  examination 
of  tlie  College  held  in  September  or  have  passed  the  matriculation  of 
the  University  of  London  in  certain  subjects.  The  diploma  of  the 
Imperial  College  is  granted  for  advanced  specialised  or  fourth  j'ear 
work.     Prospectuses,  &c..  from  the  Registrar. 

Royal  Technical  College,  Glasgow. — The  day  courses  commence 
on  28th  inst.  and  the  evening  el;is.ses  on  2.3rd  inst. 

The  diploma  of  the  College  is  granted  in  ci\-il,  mechanical  and  elec- 
trical engineering,  raining,  n.-ival.  architecture,  chemistry,  metallurgy.  &c. 
The  diploma  course  extends  over  three  or  four  sessions  and  the  College 
is  affiliated  to  the  University  of  Gla-sgow,  the  degrees  of  the  University 
in  engineering  and  a|)plied  chemistry  being  open  to  its  students.  There 
are  also  fuU  courses  of  instruction  in  the  schools  of  navigation  and  wire- 
less telegraphy.  The  calendar  price  Is.  (post  free  Is.  4d.),  and  prospectus 
(free)  may  be  obtained  from  the  Director. 

Northampton  Polytechnic  Institute. — The  session  1916-16  will 
commence  on  October  -t  next.  lu  the  engineering  day  college  there 
are  full-day  courses  in  the  theory  and  practice  of  civil,  mechanical 
and  electrical  engineering. 

The  courses  in  civil  and  mechanical  engineering  include  specialisation 
in  automobile  and  aeronautical  engineering,  and  those  in  electrical 
engineering  include  specialisation  in  radio-telegraphy.  (These  courses 
include  periods  spent  in  commercial  workshops  and  extend  over  four 
years.  They  also  prepare  for  the  degree  of  B.Sc.  in  engineering  at  the 
University  of  London.)  The  entrance  examination  will  take  place  on 
Sept.  2S  and  20.  Three  entrance  scholarshiiis  of  the  value  of  £52  each 
will  be  otTcred  for  competition  at  the  entrance  examination  which  will  be 
licid  this  month. 

In  technical  optics  there  are  full  and  part-time  courses  in  all  branches, 
and  instruction  is  given  in  specially  equipped  laboratories  and  lecture 
rooms.  An  Aitchison  scholarship  (value  £30)  will  be  offcrcd  in  this 
department  at  the  entrance  examination.  Full  particulars  as  to  fees, 
dates,  &c.,  and  all  information  respecting  the  work  of  the  Institute,  can 
Ije  obtained  at  the  Institute  or  on  application  to  the  principal,  Dr.  R. 
MuUineux  Walmslej-.  St.  Jolinstrcet,  London,  E,C. 

South- Western  Polytechnic  (London).— This  Polytechnic  ^  il 
re-0])en  on  Sept.  27  for  day  and  cxcning  chtsses.  The  cnginceni 
courses  include  lectures  in  electrical  and  mechanical  cngineeriiiL;. 
physics,  chemistry  and  mathematics  and  practical  instructiion  in  the 
fnlly-equip))ed  laboratories  of  the  Institute.  TheiT  Ls  a  three  veal's' 
dr,y  course,  leading  to  a  diploma  or  univei-sity  dcirree,  in  eleclrieal 
engineering  :  also  a  four  years"  evening  coiiive  suiti'.ble  for  oleetric;il  1 
engineering  and  wiremen's  examinations  of  the  City  and  tiuilds 
Institute. 

Students  are  prepared  by  recognised  teachers  oMho  University  of 
I.ondon  for  the  H.Sc.  degree  in  engineering  of  the  university,  for  tlio 
examination  for  admisision  to  the  various  engineering  societies  and  the 
examination  of  the  City  and  Guilds  of  Ixindon  Institute.  The  evening 
courses  include,  in  addition  to  the  engineering  courses  as  a1>o\-e,  ela.sscs 
in  electrical  wiring,  building  construction,  and  other  trade  subjects. 
In  the  electric  wiring  department  an  advanced  course  has  been  arranged  , 
for  the  preparation  of  candidates  for  the  final  wiremcn"s  examination  of 
the  City  and  Guilds  of  Ixindon  Inslitule.  The  laboratories  and  work- 
shoi>s  of  the  in.stituto  maybe  inspected  by  intending  students.  Arrange- 
meiits  have  l)een  made  for  placing  students  who  have  pas.sed  salisfac.'. 
lorily  through  the  three  years'  eour.se  day  in  positions  with  large  engi- 
neering linns,  and  hitherto  such  lirniK  have  on[ere<l  more  vacancies  than 
the  Inslilute  has  liccii  able  to  till  with  its  students.  Prosiwctus  may  be 
olilftiued  from  the  secretary,  Maiiresaroad,  Chelsea,  S,W. 

City  and  Guilds  of  London  Institute.— The  programme  fbr^  flte' 
Session  1"J15-1U  which  contains  the  regulations  lor  the  regisWftti^»i» 
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conduct  and  inspection  of  classes  and  examination  of  candidates  in 
terhnolcsical  .nbjects,  and  for  the  anard  of  teacher's  certificates  in 
manual  trainirg  and  domestic  subjects  ha-,  recently  been  published. 

Among  the  chief  alterations  for  1915-16  we  notice  the  following  : 
Candidates  in  Grade  II.,  Electrical  Engineering,  may  take  either  the 
continuous  current  or  the  alternate  current  section  aloue  or  both  sections 
in  the  same  year.  The  syllabuses  in  electro-metallurgy  and  coal  tar 
distillation  have  been  revised,  and  the  revised  syllabus  in  mechanical 
engineering,  which  was  issued  separately  last  s^ear,  is  also  included.  The 
programme  is  published  by  5Ir.  .John  Murray,  Albemarle-street,  W.,  at 
ninepence  net. 


LEGAL  INTELLIGENCE. 


Enemy  Alien's  Shares. 

At  Bow-street  (London)  Police  Court  on  Tuesday  the  Concordia 
Electric  Wire  Co.  (Ltd.).  and  its  two  directors,  Messrs.  Robert  Fifer  and 
Leopold  Aron  (otherwise  Frank),  were  summoned  for  not  communicating 
to  the  Public  Trustee  fuU  ]iai'ticulars  of  13,993  shares  in  the  company 
held  for  the  benefit  of  an  enemy  alien. 

Mr.  Travers  Humphreys  (for  the  Director  of  Public  Prosecutions) 
said  that  defendants  were  each  liable  to  a  penalty  of  £100  and  a  further 
'  £.^0  for  every  day  from  Dec.  27  until  June  9  last,  during  which  the  default 
had  continued.  Four  days  had  lieen  selected  for  the  innpose  of  the 
])riisecution,  so  that  the  ma.ximum  penalties  amounted  in  each  case  to 
£250.  Defendant  company  was  registered  in  1902  for  the  ])urpose  of 
trading  as  a  branch  of  a  firm  of  electrical  wire  makers  at  Adlershof,  near 
Berlin.  The  nominal  ca])ital  originally  was  £2,000  in  £1  shares,  all  but 
seven  of  which  were  held  by  the  defendant  Aron  as  nominee  in  trust  for 
the  parent  company  in  Germany.  ,In  November,  1913,  a  further  12,000 
£1  shares  were  issued,  and  were  also  held  in  trust  for  the  German  company 
by  Aron  and  Fifer,  who  each  had  6,000.  In  Maj'  last  Aron  was  expecting 
to  be  interned — as  had  since  happened — ^^and  he  transferred  the  whole  of 
his  shares  to  two  of  the  company's  employes,  to  Mr.  Leonard'Thornton 
(the  secretary),  and  Mr.  Belcher  (a  traveller),  under  an  arrangement  by 
which  he  would  receive  all  the  profits  without  his  name  ajjpoaring  in  the 
register  of  shareholders.  Fifer,  who  was  born  in  Berlin  of  Russian 
parents,  had  become  naturaUsed  in  this  country,  and  still  held  his  shares. 
No  notice  of  those  enemy  share  holdings  was  sent  to  the  Public  Trustee. 
The  company's  books  showed  that  the  profits  for  the  last  three  years  had 
amounted,  respectively,  to  £3,294,  £2.292  and  £2,655,  and  the  shares 
were  valued  at  par. 

For  the  defence,  Mr.  GEORGE  ELLIOTT,  K.C.,  said  that  the  omission  to 
make  the  returns  was  entirely  due  to  ignorance.  Since  the  war  the 
company  had  executed  contracts  for  the  British  Government.  No  i)art 
of  the  profits  had  been  transmitted  to  Germany  since  the  war  began. 

The  Maoistr.\te  remarked  that  for  reasons  of  their  own  defendants 
had  .set  them.selves  out  to  defeat  the  Trading  with  the  Enemy  Act,  and 
in  each  of  the  three  ea.ses  he  imposed  a  penalty  of  £250  and  he  also  ordered 
the  company  to  pay  25  guineas  costs. 


BUSINESS  NOTICES. 

Roger  H.  Willis  r.nd  Win.  HrMowi  II.  il,  ctrieal  engineers,  Ac,  211. 
Com  Exchr.nge-huildings,  Manchester,  have  dissolved  iiarlnership. 

Representative  Wanted. — A  Swedish  firm  of  lift  manufacturers  :m 
tdvcrtu  ing  for  ,"  re]  re :  (  n'ativc  for  Englrnd. 

LIQUIDATIONS. 

N  The  adjourned  meeting  of  c  r<  ilifnr.-,  if  \  inner's  Electrical  Oooking 
&  Her  ting  Ajiplianccs  (Ltd.)  will  be  held  on  Thursday  next,  Sept.  0. 
at  Blomtield  Hou.se,  8.5.  London-wall.  London.  E.G.,  at  12:.30  p.m. 

Ci.  Stri'us  &  Co.  (Ltd.)  i.s  being  wound  up  voluntarily,  and  Mr. 
W.  .J.  Colqnhoun,  21 1,  Upper  Thames-street,  London,  E.C.,  has  been 
appointed  liquidator.  A  nueting  of  creditors  will  be  held  at  the 
offices  of  Mean's.  Vauphan  ^  Williams,  13.  (;ri?y's  Inn-square, 
London,  W.C,  on  Sept.  (i. 

ELECTRICITY  SUPPLY.  M 

llllllllllllllillilllllllllillllllllllllllllllllllllllllllllliy^^ 

EXTENSIONS. 

Coventry.— On  TncKday  the  Corporaliem  decieled  to  ajiply  to  the 
L.O.  Bfiarel  for  sanction  to  borrow  £80,088  for  extensionH  of  the 
olcctririty  supply  niulertaking. 

The  Electric  Light  Committee  reported  that  they  had  again  hatl  be'foro 

tliem  till-  (picstion  of  the  ijroposcd  extensions  of  the?  eleelrieity  under- 

■  Imu.  Ihi-  sihimi'  for  which  was  sanctiimed  by  the  Council  on'.July  27. 

i  tlie  eliairiii;in  and  manager  reported  as  tn  u  further  interview  which 

'  y  had  with  ;l  rei)rciientalivf  e,f  the  Ministry  of  .Muniti'ins  in  reference? 

the  nJi^tiuaiicrs  which  the  ('(iinriiittee  havi?  asked   from  the  Gr)vern- 

lit.     Till  V  1.M.VI?  ijartieuliirsiif  cirtain  arrangiiiienls  which  tlui  Ministry 

I  .Munitiiin.s  «ere  prepared  to  sanction.     It  was  resolved  tliot,  in  accor- 


dance v/ith  the  authority  given  to  the  Committee,  the  town  clerk  be 
instructed  to  make  formal  application  to  the  L.G.  Board  for  sanction  to 
the  necessary  loan,  and  that  the  manager  be  authorised  to  dismantle  and 
dispose  of  the  two  600  kw.  sets  which  it  will  be  necessary  to  displace  in 
order  to  make  room  for  the  new  plant.  At  a  subsequent  meeting  the 
chairraan  reported  as  to  further  interviews  with  (he  Ministry  nf  Miinitioiw 
in  reference  to  the  pro]iosed  extensions,  anil  llir  ti.Mii  .1.  i  I,  -  il  mn.  I  , 
letter  of  Aug.  14  from  tlie  Ministry  of  Munitimi-..  ap|iiii\  iiu  -.1  t  Ik  [il.i< m, 
on  order  of  a  6,000  kw.  turbo-geiierator,  with  the  ncct-ssary  l>inliis  ami 
accessories,  and  of  proceeding  with  extensions  to  the  engine  house  so  iis 
to  accommodate  tliat  machine  and  provide  temporary  room  for  a 
3.000  kiv.  turbine  set.  The  letter  also  stated  that  the  financial  questions 
put  forward  bj'  the  Corporation  would  be  placed  before  the  Tieasury. 
The  Committee  decideel  that,  in  accordance  with  the  authority  given  to 
the  Committee,  apphcation  be  made  to  the  L.G.  Boarel  for  sanction  to  a 
loan  of  £80.088.  10s. ;  that  provisional  contracts  be  entereel  into  with  the 
British  Thiunson-Houston  Co.  for  a  6,000  kw.  set,  and  with  Messrs. 
Babcock  &  Wilcox  for  four  boilers  ;  that  the  resolution  passed  at  the 
last  meeting  with  regard  to  the  dismantling  and  disposal  of  the  two 
600  kw.  sets  be  rescinded,  and  that  the  sets  be  retained  until  the  new 
plant  is  installed.  It  was  also  resolved  that  it  be  referred  to  the  chairman 
and  vice-chairman  to  consider  the  suggestion  of  certain  estate  owners 
to  advpnce  capital  money  for  laying  cables  to  new  buildings,  with  power 
to  agree  terms  and  conclude  arrangements. 

Erith. — The  Council  have  elecieled  to  extend  the  electricity  station 
builelings.  and  tenders  are  being  inviteel  for  the  work. 

St.  Helens. — An  unopposed  inquiry  was  held  last  week  by  Mr.  A.  W. 
Briglitniore  into  the  application  of  the  Corporation  for  sanction  to 
borrow  £15,000  for  extensions  of  the  electricity  works. 

It  was  explained  that  the  application  was  rendered  necessary  bj'  the 
increased  demand  for  energy  by  various  firms  in  the  town  who  were 
engaged  on  war  work.  The  original  estimate  was  £14.000,  but  owing  to 
the  increase  in  the  price  of  materials  they  had  to  ask  for  £15,000. 

The  borough  electrical  engineer  (Mr.  E.  M.  HoUingsworth)  said  they 
hoped  that  some  of  the  works  in  the  district  would  benefit  after  the  war 
by  capturing  German  trade,  and  that  they  might  have  many  successful 
years  before  them. 

GENERAL 
Belfast. — As  stated  in  our  last  issue,  a  rather  serious  fire  broke  out 
at  the  electricity  works  on  the  morning  of  the  22nd  ult.,  involving 
the  part  of  the  bnileling  immediately  over  the  bunkers. 

We  learn  that  this  jiortion  of  the  building  was  designed  to  avoid  coal 
dust  causing  a  nuisance  in  the  adjoining  street,  and  was  in  consequence 
poorly  ventilated,  but  was  constructed  largely  of  wood.  Heating  in  one 
of  the  binikers  liberated  sufficient  gas  to  fill  this  structure  ;  the  gas 
became  ignited  aiul  fired  all  the  woodwork  simultaneously.  The  damage 
was  chiefly  confined  to  this  structure  anel  the  coal  conveyor,  which  luus 
been  jjartly  elestroyed.  There  was  no  interruption  to  the  electricity 
supply  whatever,  the  Fire  Brigade  effecting  a  splendid  save  of  the  adjoin- 
ing buildings.  The  whole  is  covered  by  insurance,  anel  the  work  of 
restoration  will  easily  be  completed  before  the  wintejr's  loael. 

Burnley. — The  ediarges  for  the  supply  of  electrical  one:;gy  have 
been  incror.  ;eel  a.s  fe)llows  :- 

For  private  lighting,  3Jd.  jier  unit  ;  heating,  IJd.  per  unit;  power, 
an  increase  of  5  ])er  ce^nt.  In  Reedley  Hallows,  lighting  will  be  4Jd.  anel 
heating  2\d.  per  unit,  with  5  per  cent,  increase  for  power. 

Cardiff.— Th(!  Electric  Lighting  anel  Tramways  CJoraraittee  has 
reviseel  its  estimates,  and  has  effecteel  economies  amounting  le) 
£3,82(i  for  the  current  year. 

The  sum  of  £9,8.50  in  the  yearly  e'stimjvtes  for  electric  street  liL'hling 
is  to  be  reduced  by  £2.264  to  £7,.'>86.  This  is  to  be  cfTcrtrd  l.y  r\iin- 
guishing  alteigether  those  lamps  now  extinguished  at  niiilm-lii ,  \iliiiii 
will  leave  the  city  with  approximately  half  of  its  present  eUcliiu  liulilmg. 
The  engineer  anel  tramways  manager  (Mr.  Arthur  Elus),  rejiorting 
upon  the  question,  saiel  there  was  a  po.ssibility  of  carrying  economies 
in  street  lighting  too  far,  and  there  were  certain  areas  in  the  city  where 
for  Sjiecifio  reasons  it  was  not  desirable  that  the  pn^.ieiit  lighting  should 
be  reduced.  He  was  unable  to  hold  out  any  hope  of  economising  in  the 
tramcar  service,  nor  woulel  he  approve  of  refusing  new  customers  for  tho 
supply  of  electricity. 

The  elecrcased  lighting  comes  into  force  on  the  1st  inst,,  and  tho  Town 
Clerk  was  instructed  to  give  a,  week's  notice  te)  the  gas  company  of  tho 
Corporation's  intention  to  discontinue  about  one-half  of  their  present 
street  lam|>s. 

Manchester.— At  the  meeting  of  the  City  Council  on  Wedneselay 
CoiiMi  illiM  Uoss  Clyni'  nu)ved  tlu'  following  resohitiem  :  — 

Th.it  a  special  comniitte'c  of  members  of  the  Council  (other  than 
members  of  the  Klectrieity  Committee)  lie  forthwith  a|)))ointcd  for  tho 
pur)>o»e'  of  making  inipiiry  intei  the  working  and  control  of  tho  Corpora- 
tiein  elect rieiil  depart mcul  ;  and  that  an  indi'pendent  ex|H!rt  in  elec- 
tricity, who  is  associated  wit h  t  he  control  of  some  large  i-Iectrical  concern 
run  on  business  lines,  lie  engaged  by  such  special  committee  to  advise?. 
That  they  Ix?  enipowereel  to  hear  the  views  of  citizens  who  may  Ik;  either 
faveiurable  or  nnfavourable  to  the  present  and/or  prospective  jiolicy  of 
the  El(?ctrieity  Committee  ;  and  (hat  they  shall  report  to  the  Council 
OS  to  the  ni'eiessity  eir  otherwise  (in  their  jurlgnient)  of  certain  proposal.s 
lieing  forthwith  proce-eded  with  e>r  postiioncd  until  after  the  present 
|x?riod  of  national  financial  strain. 

The  resolution  was,  however,  rejected  by  a  largo  majority. 
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Surbiton. — The  Council  hcvo  cpj-rovcd  the  r^grcement  for  the 
(■Oiiipletc  transfer  of  the  electricity  ui'.dtrtr,king  to  Cr,llendcr"s  Cr.ble 
&  Construction  Co. 

Hitherto  the  company  has  been  working  and  maintaining  the  works 
for  the  Council,  but  it  is  now  proposed  to  transfer  the  entire  undertaking 
to  the  company,  and  steps  have  been  taken  to  obtain  the  sanation  of  the 
Boiird  of  Trade  to  the  transfer. 

Thornton  (Lanes). — At  the  k.^t  meeting  of  Bispham  Urtr,n  Council 
the  chainnr.n  said  tha',  .'.s  they  had  now  got  the  electric  supply  cablet 
up  to  the  Thornton  boundary  it  would  be  beneficial  if  Thornton 
Council  could  be  got  to  take  a  supply  of  current  in  bulk  from  Bispham 
rather  then  have  a  generating  station  of  their  own. 

West  London  Linking-tip  Scheme. — A  special  meeting  of  Fulham 
Borough  Council  wa;  held  last  week  in  order  to  further  consider  the 
.scheme  for  the  linking-up  of  the  Fulhara,  Battersca  and  Hammer- 
smith electricity  sujjply  undertaldngs. 

The  Electricity  and  Lighting  Committee  reported  that  at  the  meeting 
of  the  Council  on  .July  28  an  expenditure  of  £4,550  was  authorised  for 
linking  up  the  Battersea  and  Fulham  generating  stations,  subject  to  the 
rnin])letiou  of  the  principal  and  supplemental  agreements  between 
the  Battersca,  Fulham  and  Hammersmith  Borough  Councils  and  to  the 
consents  of  the  Treasury,  the  London  County  Council  and  the  Board  of 
Trade  being  obtained.  The  London  Count}'  Council  and  the  Board  of 
Trade  had  approved  the  agreement  incorporating  the  scheme  subject  to 
the  testing  of  meters  being  carried  out  by  the  London  County  Council's 
electrical  inspectors,  instead  of  as  proposed  by  an  inspector  appointed  by 
the  Board  of  Trade,  and  the  Committee  saw  no  objection  to  the  alteration. 
Hammersmith  Bon>u>:h  Council  had  not  notified  its  approval  of  the  sup- 
plemental asrifMient.  t>iit  liad  s\it;'.;ested  that  a  clause  should  be  inserted 
in  the  ])rincipal agreement,  providing  that,  in  the  event  of  Hammersmith 
Council  not  receiving  sanction  to  incur  the  necessary  expenditure  to 
enable  it  to  join  in  the  scheme  within  the  next  three  or  four  months,  such 
agreement  should  not  be  binding  upon  Hammersmith  Council,  and  it 
would  thereupon  dro])  out  of  the  scheme.  The  Fulham  Committee 
thought  this  suggestion  might  lead  to  unforseen  complications,  and  they 
were  not  ])repared  to  recommend  its  adoption.  Battersea  Council  was 
anxious  that  the  work  of  linking-up  with  Fulham  should  be  put  in  hand 
at  the  earliest  possible  moment,  and  the  Committee  were  of  o))iiiioM  that 
unless  the  Hammersmith  Council  was  pre])arcd  to  execute  the  two  agree- 
ments, the  scheme,  at  any  rate  for  the  |irrM-ni.  sImhI.I  Im  limurd  to  linking 
up  the  Battersca  and  Fulham  statinn^.  -nd  ih.y  rrci.niiinnded  ac- 
cordingly. And  that  the  Council  should  :ip|iiiivc  llir  schciiic  for  the 
linking-ui>  of  the  generating  stations  of  Battersca  and  Fulham  Councils 
only,  on  the  lines  previously  agreed  with  regard  to  the  three  boroughs, 
subject  to  the  necessary  modifications.  The  Committee  also  recom- 
mended that  the  contracts  nilh  VV.  T.  Henley's  Telegraph  Works  Co. 
and  the  British  Flectric  Transformer  Co.,  whose  tenders  were  accepted 
by  the  Council  in  .July  lie  proceeded  v/ith  as  soon  as  the  amended  agree- 
ment between  Battersea  and  Fulham  Borough  Councils  had  been  cxectitcd . 

The  rcpoit  was  unanimously  agreed  to. 


LIGHTING  &  POWER  NOTES. 


Asylum  Lighting.— Hamjahiro  County  Council  .'cocnUy  received 
21  tender-'  for  ek-ctric  lighting  and  power  plant  for  the  new  asylum 
at  Park  Prewett,  J^Cvsingstoke.  The  amounts  varied  from  £22,855 
to  £15,489.  The  Council  have  decided  i,o  accept  the  lowest,  that  of 
McRsrB.  Hill,  Upton  &  Co.,  of  Oxford.  ;;uhjcct  (o  the  saaiction  of  the 
L.G.  Board. 

Electricity  in  Mining.- -The  chairman  of  the  Sii.scrt  Co.  (Sir  Ja  . 
I?.  J).-  !r,  li;rt.)  .ti'.ted  at  the  imeting  on  Friday  last  that  when  the 
war  broke  out  the  Sissert  Mining  JJistrict  Co.  had  placed  an  order 
with  a  I'uKsii.n  electrical  company  for  a  turbo-generator  to  give  them 
additional  power,  part  of  which  was  to  be  Uf.(  d  in  the  converter  phiit. 

Owing  to  the  war  the  electrical  company  were  unable  to  fulfd  their 
Contract,  and  last  Novemlicr  the  necessary  machinery  was  ordered  in 
Kiigland.  After  delays  occasioned  by  the  congestion  of  factories  in  this 
country,  the  machinery  was  on  the  |K>int  of  shipment  last  month,  when  il 
was  roquisilioned  by  the  British  Government,  and  now  had  to  \k  obtained 
elucwherc.  That  would  show  the  sort  of  dilliculties  that  had  to  be  got 
over.  Difliculties  of  tranHport  were  also  affecting  deliveries  from  the 
iron  works,  tiut  all  Kussian  compauies  were  afTccted  in  a  similar  maruicr. 

Electricity  in  Motor  Tyre  Works.-  The  Dunlop  Comj:any  recently 
aefpiired  a  new  factory  site  of  abouC  72  acres  in  Erdington,  i'.jr- 
nnngham. 

It  is  stated  that  over  10,000  hands  will  ultimately  ho  employed,  hut 
shops,  whieh  covc^r  about  0  acres,  have  already  Ih^cii  erected  for  tlie  nuinii- 
faelure  of  Holiii  tyres,  motor  covers  and  inner  iutics.  The  work  of  erecting 
iMiildinuH  iiM  4fl  aorcH  of  the  site  is  U'lng  proceeded  with  as  ex|M'(litiously 
as  |»,i.-it.|.-.  \VI..-n  .oMiplete.l  ih.Te  will  l»-  2  miles  of  railway  siilings  in 
rnnneetion  with  \\u-  works.  Steel  etulMilded  in  concrete"  forms  the 
skeleton  ot  the  new  shops  and  uve  built  in  bavs  ot  about  (10(1  ft,  in  l.'ngth 


and  150  ft.  in  width.  The  electric  drive  is  employed  and  1.400  H.P.  is 
taken  from  the  Birmingham  Corporation  electric  mains  for  the  first  shops 
erected.  At  a  later  stage,  hov.-ever,  this  power  will  be  supplemented  by 
the  installation  in  the  factory  of  steam  turbines  aggregating  2,800  H.P. 

Electricity  in  Oil  Fields. — At  the  recent  meeting  of  the  Russian 

Petroleum  Co.  the  chairman  (Mr.  Herbert  Allen)  stated  thr,t  they  had 
installed  electric  motors  in  place  of  oil-ff  d  steam  boilers,  from  which 
thev  were  only  just  beginning  to  feel  any  material  benefit. 

The  report  just  to  hand  from  Baku  stated  that  the  fuel  consumed  on 
their  main  plot  was  now  reduced  to  1.300  poods  per  day,  whereas  last 
year  they  were  using  3,800  poods  jier  day.  That  saving  of  2.500  poods 
\>er  day,  at  40  copecks  jx-r  pood,  meant  £3.000  per  month,  and  after 
setting  ths,t  against  the  cost  of  the  electric  current  consumed  the  saving 
should  run  into  a  good  many  thousands  of  pounds  per  annum.  But  as 
further  wells  were  changed  over  to  the  electric  drive  the  quantity  of  oil 
used  as  fuel  should  be  still  further  reduced.  They  had  spent  on  the 
electric  motors  something  like  £15.000,  all  of  which  had  baen  provided 
out  of  local  resources. 

Electricity  in  Tea  Plantations. — At  the  recent  meeting  of  the  Anglo- 
Dutch  Plantations  of  Java,  Ltd.,  the  chairman  (the  Hon,  C.  H. 
Strutt)  sa'd  their  factory  had  had  to  be  extended  and  the  machinery 
in  it  wr..3  driven  by  electric  motors.  Electric  current  wa^  obtained 
from  their  electric  power  station  at  Soeroepan. 

It  was  one  of  the  advantages  of  their  property  that  they  had  large  falls 
of  water  which  could  be  utilised  for  generating  electricity.  To  his  mind 
there  was  something  eminently  satisfactory  in  wind  and  water  power, 
especially  the  latter.  One  was  thus  using  perpetually  recurring  power 
wliich  otherwise  would  be  wasted,  not,  a.s  in  the  case  of  oil  and  coal, 
using  the  world's  wealth  which  could  not  be  replaced.  It  was  like  living 
on  one's  income  instead  of  on  one's  capital.  Their  electric  pawer  was 
installed  not  in  view  of  the  needs  of  Kassomalang  alone.  They  insti- 
tuted sufficient  power  to  supply  all  the  wants  of  their  hill  estates  and  of 
Soebang,  too,  if  necessary.  They  had  thought  it  v.dse  to  postpone  laying 
on  that  power  until  they  had  had  a  little  further  experience  of  the 
results  at  their  Kassomalang  estate,  so  that  when  they  extend  their 
o{)erations  they  could  do  it  with  full  efficiency  and  oconr>m}'. 

Glasgow. — The  lighting  of  the  .strret.s  is  to  be  reduced  by  one-half 
after  midnight  in  eueler  to  effect  economies  and  to  comply  with  the 
restricted  lighting  regulations.  The  electric  light.s  on  one  side  of 
each  street  are  to  be  cx',:ngui.';hcd  at  12  o'clock  w  here  the  now  system 
i.s  adopted. 

Miners'  Electric  Lamps. — In  a  pcrticn  of  the  South  Wales  coalfield 
it  has  been  agreed  to  use  electric  lam]  s  instead  of  Davy  lamps,  to 
ininimii-,e  riskr.,  aiiel  ooa!  cutt-rs  who  ure  them  r.rc  offered  a  penny 
]  rr  ton  extra. 

Oxford.— Inc:',nder.ccnt  electric  lamps  have  been  substituted  for 
the  :  :■(■  lights  hi  the  m-.in  streets  of  the  city. 

Workhouse  Lighting.— The  Callan  Co-operative  Electric  Light 
Society  ha-,  submitted  a  tender  for  the  lighting  of  the  workhouse  at 
('allan  (co.  Kilkenny). 

It  is  estimated  that  the  annual  cost  of  lighting  will  bo  £45,  with  electric 
current  at  (id.  per  unit  for  lighting  and  2d.  for  power  and  heating.  The 
iiuitter  is  at  present  under  the  considcratioiv  of  the  Guardians. 


TRACTION   NOTES. 


Dover.-  -Two  of  the  six  oIcctric,-,l  va:ii  which  \\erc  recently  ordered 
by  the  Corpuivtiou  for  house  rcfur.e  collection  have  been  delivcrrd 
and  arc  ropcutrd  to  be  working  very  satisfactorily. 

L.  &  S.W.  Railway.  The  inauguration  of  the  electric  service  on 
the  :  rrtion  from  Waterloo  to  Wimbleelon  h;.3  been  postponed. 

Light  Railways.- The  Dcarne  "V-allcy  Light  R.^ilways  Ordi  r  h:  s 
b'cn  submitted  to  the  Board  of  Trade  for  confirmation. 

Maidstone. — I-.a-;t  week  the  Council  considered  a  report  b\  the 
.loint-  Highways  a-nd  Light  Railways  Committee  i-,3  to  the  m;  -n 
tenanee  of  the  light  rrilwry  track. 

The  Committee  rccommcniU'd  that  the  maintenanco  of  the  whole  of  tlie 
roails  covered  by  the  tramway  system  in  thi'  borough  and  that  poll  ion 
of  the  road  outside  the  borough  for  whi(di  the  Light  Baihvays  Committee 
are  liable  ]k-  in  futuri!  carried  out  by  the  Highways  Coiiimitteo.  smli 
maintenance  to  include  the  tramways  track  (other  than  the  rails  and 
plal< -laying),  and  that  the  Light  Railways  Conimitlcc  do  reimhursi^ 
the  Highways  Comnntteo  ,'')()per  cent. of  tin;  a-tual  ceist  of  maintenance. 

Kxeeptiou  was  taken  to  the  rccommeiulalion  on  the  ground  that  the 
Highways  ('(uuuuttee  had  no  power  to  spend  money  on  the  upkeep  of 
the  road  outside  the  borough,  and  to  meet  this  point  the  words  "anil 
that  portion  of  the  road  outside  the  borough  for  whirli  the  Light  Kail- 
ways  Committee  an^  liable  "  were  struck  out. 

With  this  atMcndineul  the  r.'porl  w,as  r.dopled. 
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TELEGRAPH  NOTES. 


Ill 

Radiotelegraph  Notes. — The  •■  Electrical  World  "  states  that  the 
U.S.  Xavy  I)epK,rtment  has  nearly  completed  the  enlargement  of  the 
Xew  Orleans  naval  radio  station  to  one  of  30  k\v.  power,  and  that  the 
station  will  be  used  principally  as  a  relay  station  for  messages 
between  Atlrntic  and  Pa,cific  C'oa.st  stf^tions,  and  between  Darien, 
on  the  Paiiainr,  Canal  Zone,  and  Arlington,  near  \\'ashington. 

The  construction  of  the  transatlantic  radiotelegraphic  station  at 
Stavanger,  which  had  been  delayed  by  the  war,  Ls  now  being  pro, 
ceeded  with.  Extensive  reconstruction  is  said  to  be  taking  place 
the  cost  of  which  amounts  *n  £40.000. 

American  Wireless  Patent  Litigation. — It  's  anr.ounccd  in  the 
"  Ekctricr.l  Review  and  Wtstein  Electrician''  thft  a  suit  has  been 
brought  by  Mr.  Xikola  Tcsla  against  the  Marccni  Wireless  Telegraph 
Co.  of  America  for  the  annulmen':  of  one  of  the  chief  Marconi  patents, 
and  simultaneously  a  suit  against  the  compan}-  far  infringement  of 
his  (Mr.  Tef.la.'s)  pa'ents. 

The  dispute  began  in  Aug.,  1914,  when  the  Marconi  Co.  sued  Herr  Fritz 
Lowenstein.  a  German  engineer,  alleging  that  certain  wireless  apparatus 
sold  by  him  to  the  United  States  Navy  was  made  in  \-ioIation  of  Marconi 
Co."s  American  patent  763,772.  It  was  announced  then  that  Mr.  Tesla 
would  testify  for  Mr.  Lowenstein  and  allege  that  the  Lowenstein  devices 
were  developed  from  Tesla  patents  645,576  and  649.621,  which  were 
granted  prior  to  the  Marconi  patent.  In  the  present  suit  Mr.  Tesla  bases 
his  action  on  the  allegation  that  his  two  patents  were  granted  in  1900, 
and  that  the  Marconi  patent  was  not  granted  until  1904.  The  company 
claims  that  its  patent  was  granted  to  Signer  GuglieUno  Marconi  on  the 
proof  of  independnet  invention  by  Marconi,  and  was  not  due  to  or  based 
on  any  invention  of  Tesla.  A  preliminary  hearing  took  place  before 
Judge  A.  N.  Hand,  in  the  federal  district  Court  in  New  York  City  on  Aug.  5. 

Wireless  News. — It  is  amounccd  that  a  newspaper  tariff  for  news 
by  wirekts  is  now  avrUable  for  morning,  evening  and  wceklj'  news- 
papers at  a  tariff  of  three  guineas,  two  guineas  r,nd  one  guinea  per 
week  respectively. 

Particulars  of  the  different  services  can  be  obtained  from  the  Wireless 
Press  (Ltd.),  Marconi  House.  Strand,  London,  W.C.  From  these  par- 
ticulars it  is  shown  that  the  services  available  are  :  (1)  German  service, 
including  German  official  and  semi-official,  and  Austrian  and  Turkish 
official  communiques,  (2)  French  official  communiques,  (.S)  Belgian 
official  eonmiuniqucs.  The  method  of  distribution  of  the  news  (which 
is  undertaken  on  behalf  of  the  Wireless  Press)  is  (n)  through  the  tapes 
machines  of  the  Exchange  Telegraph  Co,  (6)  in  the  London  district  by  a 
Ber\'ice  of  messengers,  (c)  in  the  provinces  by  means  of  telegrams  at  press 
rates  (these  rates  are,  of  course,  in  excess  of  the  subscription  rate). 


EMPIRE  NOTES. 


Australasia.-  It  is  stated  that  the  Tow  n  Board  of  Bay  Town,  a 
suburb  of  Duncdin,  X.Z.,  is  about  to  .spend  about  £6,000  on  electric 
lighting,  water  .supply  and  draimvic  extensions. 

The  "  Commonwealth  Engineer  "  states  that :  Following  on  the  recent 
purchase  by  the  Commonwealth  Defence  Uept.  of  the  engineering  works 
of  the  N.S.W.  Goveinmcnt,  at  Cockatoo  Island,  arrangements  have  been 
concluded  for  the  installation  of  new  power  station  plant  and  the  supply 
of  about  180  machine  tools.  Tenders  have  lieen  invited  for  the  supply 
of  the  plant,  &c.  The  scheme  was  drawn  up  by  Mr.  King  Salter,  director 
of  the  dockyard,  and  Mr.  G.  A.  .Julius.  The  power  i)lant  will  include 
three  1,000  kw.  2.')0  volt  d.c.  geared  turbine  generators,  one  225  kw.  d.c. 
i^ncrator,  two  rotary  balancers  ( 1 ,200  amperes,  250- 1 25  volt  sets)  and  one 
:>(  2.50  amperes,  switchboards,  &c. ;  reciprocating  sets  and  exhaust 
turbines,  including  three  500  kw.  2.50  volt  d.c.  gcnera,tors,  two  7.50  k.v.a. 
'-.c.  turbo-generatorB,  two  600  .-.mpcrc:!  rotary  balancers  (2.50-125  volt 
«t8)  and  one  of  2.50 amperes  ;  two  7.50 kw.  mixed  pressure  turbo  (250  volt) 
i.e.  generators  ;  five  Diesel  engines  for  direct  coupling  to  d.c.  generatoni 
ind  CB|)ablc  of  a  continuous  fnlMoad  output  of  600  kw.  at  2.50  volts,  anil 
)ne  Diesel  set  cf  225  kw.  at  2.50  volts.  The  watcrt\dK'  boilers  specified 
ire  to  work  at  200  lb.  jjcr  «q.  in.  and  to  evaiKirate,  20,(X)0  lb.  of  water  |)er 
lour  at  70'K.,  with  mechanical  stokers,  economiscrs,  two  motor-driven 
nrbino  centrifugal  feed  pumps,  thiie  su[)erheater!'.,  and  three  surface  con- 
lonting  plants,  with  motor. driven  air  pumps  capable  of  dealing  with  the 
xbsuat  steam  from  one  1.000  kw.  steam  turbine  sot. 
Balmoral  ((Queensland)  Council  is  considering  the  quo::tion  of  lighting 
T]lic  ghiro  electrically. 

<'astlemaine  (Victoria)  CV)uncil  has  accepted  the  tender  of  Mr.  (i.  W. 
''•wart  (on  Ijehr  If  of  a  syndicate)  for  a  10  yearn'  concession  for  the  supply 
'  electric  light  r.nd  power.  There  is  to  be  a  minimum  of  120  street 
'm|>H,  including;  KjOof  100  c. p.  and  20  of  200  c. p.,  the  syndicate  to  supply 
onpH  anil  fittings  and  keep  them  in  order,  for  £4  |)er  lamp  per  annum. 
I"'  syndicate  is  given  the  right  to  supply  i)rivetc  consumers  at  7d.  per 
"it  for  lighting  luiil  :Ud.  for  power. 


Cottesloe  (W.  Australia). — During  the  first  half  of  1915  consumers 
connected  to  the  electric  supply  mains  increased  from  770  to  926.  105,129 
units  were  sold  compared  with  83,100  in  the  corresjionding  period  in  1914. 
The  revenue  from  the  sale  of  current  and  street  lighting  in  the  year  1914 
was  £3,490.  16s.  Id.,  and  for  the  past  half-year  £2.827.  i7s.  3d. 

Current  from  the  Lake  Coleridge  (N.Z.)  electric  power  plant  being 
available,  farmers  in  the  Lincoln  district,  14  miles  from  Christchurch, 
have  undertaken  the  erection  of  a  flour  mill  to  deal  with  the  large  quan- 
tities of  grain  that  are  grown  in  the  district. 

Mr.  J.  J.  C.  Bradfield,  of  the  PubUc  Works  Department,  Sydney 
(N.S.W.),  has  drawn  up  a  scheme  for  the  construction  of  underground 
electric  railways  in  Sydney  : — 

City  Lines. — Mr.  Bradfield  proposes  that  six  lines  shall  leave  the 
existing  railway  system  north  of  Redfern  station,  and  pass  underground 
on  a  gradient  of  1  in  40.  A  d.c.  high-tension  system  of  traction  is  con- 
templated. The  permanent  way  of  the  Une,  which  will  have  to  accom- 
modate the  ordinary  rolUng  stock  of  the  State,  will  consist  of  100  lb. 
steel  rails  on  hard  wood  sleepers,  bedded  on  ballast.  The  total  length 
of  single  track  is  rather  more  than  16  miles. 

Eastern  Suburban  Lines  will  start  from  the  city  railway  between 
Circular  Quay  and  St.  .James  stations  by  means  of  two  junctions,  forming 
an  outer  and  an  inner  circle.  The  outer  circle  line  will  have  a  total 
length  of  about  lOf  miles  of  double  track,  while  the  inner  circle  line  will 
extend  to  nearly  7i  miles  of  double  track. 

ll'c.s(  and  Xo'rlh  'Suburban  Lines. — The  Western  railway  will  be  5{  miles 
in  length  of  double  tra?k. 

The  Premier,  in  introducing  the  Greater  Melbourne  Bill  in  the  Legis- 
lative Assembly  recently,  said  it  aimed  a,t  the  unification  of  the  pubUc 
utilities  of  25  municipaUties.  The  functions  for  which  the  Bill  provided 
included  the  supply  of  water,  tramways,  electric  light  and  power,  gas,  &c. 
It  was  proposed  to  constitute  a  metropolitan  council  of  30  members 
elected  by  the  ratepayers.  The  estimated  population  of  tJie  raetropoUs 
was  639.000.  The  municipal  districts  had  been  grouped  in  such  a  way 
as  to  preserve,  as  far  as  possible,  community  and  identity  of  interest. 
The  area  comprised  the  Cities  of  Melbourne,  Brunswick,  Camberwell, 
Caulfield,  CoUingwood,  Essendon,  Fitzroy,  Footscray,  Hawthorn,  Mal- 
vern, Northcote,  Praluan.  Richmond,  South  Melbourne,  St.  Kilda,  the 
towns  of  Brighton,  Coburg,  Kew,  Port  Melbourne,  WiUiamstown,  the 
shire  of  Preston,  portions  of  the  borough  of  Oakleigh,  and  the  shires  of 
Heidelberg,  Moorabbin  and  Nunawading. 

In  1925  the  undertaking  of  the  Melbourne  Electric  Supply  Co.  would 
become  available  for  purchase  by  the  municipalities.  The  electrification 
of  the  whole  of  the  tram  service  was  but  a  matter  of  time  and  that  would 
necessitate  the  supply  of  a  large  quantity  of  current.  At  present  the 
city  supplied  current  to  its  boundaries  and  it  was  then  retailed  by  the 
suburban  municipaUties.  To  make  sufficient  provision  for  Melbourne's 
electrical  needs  it  was  necessary  that  there  should  be  a  single  power-house 
of  sufficient  dimensions  to  meet  all  requirements  for  some  years  ahead. 
The  electric  lighting  undertakings  of  the  metropoUs  were  at  present 
practically  confined  to  the  City  Council,  the  Melbourne  Electric  Supply 
Co.  and  the  North  Melbourne  Electric  Tram  &  Lighting  Co.  The  Council 
was  eventually  to  be  the  sole  electrical  suppher  within  the  metropolis, 
and  a.s  a  means  towards  this  end  was  to  have  power  to  take  ov^r  all  the 
concerns  now  operating.  If  the  amount  of  compensation  was  not  agreed 
upon  it  would  be  determined  by  arbitration. 

Burma. —  "  Indian  Industries  &  Power  "  say.-;  outside  of  Rangoon 
and  Mandalay  there  are  no  electric  plants  in  Burma,  except  a  small 
lighting  sfi  in  the  oil  field'!  r.t  Ycnangyoung.  It  is  thought  thivt 
Burma  will  be  slow  to  adopt  electricity. 

Canada. — A  zinc  ore-smelting  plant  i.",  being  erected  at  \VVlh,nd 
for  the  Weedon  Mining  Co.,  of  Shcrbrooko,  Quebec. 

A  new  comjiany,  to  bo  entitled  the  Canadain  Zinc  Co.,  which  will  have 
a  capital  of  $500,000,  will  bo  incorporated  for  working  the  plant.  The 
Weedon  Mining  Co.  owns  large  zinc  deposits  on  the  north  shore  of  the 
St.  Lawrence.  The  ore  will  bo  smelted  by  an  electrical  process,  for  which 
4.000  H.p.  will  be  required,  and  the  company  is  negotiating  with  the 
Hydro-electric  Commission  for  the  supply  of  power. 

Egypt.— A  recent  rcpoil.  of  the  British  Chamber  of  Commerce  of 
Egypt  on  openings  for  British  trade  in  that  country  says  : — 

The  bulk  of  the  machinery  imported  is  for  agricultural  jjurposes,  the 
greater  proportion  being  supplied  by  the  United  Kingdnni,  but  in  recent 
years  Germany  increased  her  imports.  Electric  motors  are  imported 
principally  from  the  United  Kingdom,  but  British  maiuifacturers  have 
neglected  the  market  in  electrical  appliances,  the  bulk  of  which,  especially 
nu-tal  filament  lamps,  came  from  (iernuiny  anil  Austria.  Artesian  well 
boring  has  recently  created  a  large  demand  for  pumping  machinery  and 
pi|K'8.  Unreasonably  long  credits  have  Ixsen  allowed  in  recent  years, 
es|wcially  by  Gorniau  manufacturers  who  compet*:  with  inferior  machi- 
nery at  lower  prices.  Of  the  import«  of  iron  and  steel  the  United  King, 
dom  supplies  a  considerable  share,  but  Belgium  was  i>redominant  in  iron 
and  steel  plates,  ba"  a'ld  angle  iron  and  girders,  and  imports  from 
Germany  showed  annual  increases.  Girders  were  i>rincipally  supplied 
by  Belgium.  Wrought  and  cait.iron  pipes  and  galvanised  wrouglitiron 
pipes  c-e  largely  imported  for  Government  work  and  artesian  wells. 

The  report  states  that  sufficient  care  has  not  been  exercised  in  the  aj)- 
poinlment  of  responsible  an<l  com|)etcnt  agents,  and,  in  many  eases, 
plausible  representativcH  of  alien  nationality  and  of  no  standing  have  been 
appointerl  with  dinastrous  results.  British  manufactulers  are  often  reluc- 
tant to  appoint  agent«  abroad,  the  reason  iK'ing  that  they  do  not  wish 
to  com|)ete  in  any  way  with  the  homo  export  and  commission  firms. 
They  should,  however,  note  that  business  with  the;  Egyptian  market  in 
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mannfactured  goods  is  largely  done  through  local  commission  agents. 
Terms  should,  to  a  great  extent,  be  left  to  the  discretion  of  the  local 
agent.  When  prospects  of  doing  business  would  justify  the  expense,  it  is 
adWsable  for  the  merchant  or  manufacturer  to  pay  visits  to  the  country. 
Travellers  should  be  sent  periodically  when  the  magnitude  of  the  business 
to  be  done  warrants  the  cost  of  such  visits. 

India. — ""  Indian  Industries  &  Power  "  saj'S  the  Bombay  Electric 
Supply  &  Tramways  Co.  propose  an  extension  of  their  tramwa\-s 
from  Parel  terminus  along  Kingsway  to  a  point  450  yds.  north  of 
Xaieaum  Ooss-road. 

In  connection  with  the  scheme  for  general  street  lighting  in  Madras, 
discussed  at  a  confeience  at  Ootacamund  recently,  an  agreement  between 
the  Madras  Corporation  and  the  local  electric  supply  Co.  was  approved. 
Sub-stations  are  to  be  built  at  '•       '  ' -l  Kilpauk. 

At  a  recent  meeting  of  thr   ;  '  1  Co.  Sir  D.  Tata  said  inves- 

tigation of  additional  areas  li,  n  made,  under  the  direction 

of  the  general  manager  (Mr.  H.  I  .  i>ii"i>i,  with  a  view  to  the  future 
expansion  of  the  hydro-electric  works.  The  surveys  had  been  completed 
and  a  general  scheme  drawn  up.  The  first  section  of  the  new  under- 
taking would  include  a  lake  of  9,000,000,000  cubic  ft.  capacity  in  the 
Andra  X'alley  about  9  miles  north-west  of  Walwhan  Dam,  and  a  power 
house  near  Bluvpuri.  about  12  miles  north  of  the  present  Khapoli  power 
hou.se.  It  is  calculated  that  by  this  means  60,000  e.h.p.  for  12  hours 
daily  can  be  supjilied  in  Bombay  at  a  cost  much  lower  than  the  present 
cost.  The  Bhama  Valley,  to  the  north,  has  also  been  survejed  with  a 
view  to  a  further  extension,  and  it  is  anticipated  that  a  further  40,000  e.h.p. 
can  be  got  from  that  source. 

Jamaica. — The  terrible  hurricane  which  occurred  in  Jamaica  on 
Aug.  12  interrupted  the  transmission  plant  of  the  West  India  Electric 
Co.,  V)ut  the  company's  engineer  (Mr.  Campbell),  e.nd  his  staff  set 
promjitly  to  work  and  adjusted  matters  by  the  early  morning.  At 
dayliglit  the  tramway  service  started  as  usual,  and  but  for  a  little 
interruption  hero  and  there  worked  sraootlily  throughout  the  day. 
Tlie  falling  of  trees  considerably  affected  the  telephone  and  electric 
lighting  services  in  Kingston,  but  maiters  wore  speedily  put  right 
by  the  activities  of  the  eomprny's  officials. 

Illilllllllllllllll    ' 

FOREIGN  NOTES. 


Argentina. —  1  he  '"  Kevieu  ot  the  Kiver  flate  "  says  1)<  puty 
Tomas  ile  Veyga  has  presented  a  pension  project  to  the  Chamber 
of  Deputies,  providing  for  the  creation  of  a  pension,  superannuation 
and  subsidy  fund  for  permanent  employes  of  tram«ay,  telephone, 
gi'.s  and  electric  companies. 

Under  the  scheme,  the  contributions  to  the  fund  would  be  exacted 
from  employes  and  the  public,  the  companies  not  being  called  upon  to 
contribute.  The  following  are  the  proposed  sources  of  revenue  :  (1) 
2  |KT  cent,  deduction  from  employes'  salaries  ;  (2)  one  month's  salary 
of  each  employe  to  be  j)aid  in  24  monthly  instahnonts  ;  (3)  tlio  half  of 
tlie  first  montli's  salary  of  every  new  employe  taken  on,  also  paj-able  in 
24  montldy  instalments  ;  (4)  the  difference  of  one  month's  salary  in  ca.scs 
of  promotion  or  increase  of  salary  ;  (5)  a  "  supplement  "  of  5  cents  to 
Ix'  charged  by  tramway  companies  from  passengers  travelling  on  Sun- 
days and  holidays  ;  (ti)  a  monthly  "  sui)plement  "  of  30  cents  to  be- 
charged  for  each  telephone  apparatus,  and  each  gas  or  electric  meter  : 
(7)  interest  on  investments  ;   and  (8)  donations  and  legacies. 

The  l(  )cal  press  of  San  Pedro  has  instituted  a  propaganda  in  favour  of 
the  constitution  of  a  local  oo 'operative  society  to  undertake  the  electric 
lighting  of  the  town. 

The  Cordoba  Provincial  Government  has  issued  a  decree  authorising 

a  company  to  establish  a  telephone  service  connecting  Marcos  Juarez 

with  the  towns  of  Cruz  Alta,  Los  Surgentes,  Inriville  and  Camilo  Aldao. 

The  Otis  Elevator  Co.  has  been  authorised  by  decree  of  the  National 

tloveriiment  to  establish  a  branch  or  agency  in  Argentina. 

Brazil.— A  report  by  Mr.  H.  S.  Biich,  of  the  British  Legation  at 
Bio  de  Janeiro,  on  the  trade  of  Brazil  for  1912-13  states  that  elec- 
trical machinery  valu(d  at  £091,152  (taking  the  rate  of  exchange  of 
the  jiaper  milreis  as  Is.  4d.)  in  1912,  (compared  with  £830,814  in 
mil  m:ii|  £(150.775  in  1910). 

lm|iorts  of  eleotricnl  machinery  in  1012  included  goods  of  the  value  of 
£117,340  from  the  irnited  Kingdom.  £283,420  from  Germany  and 
£424, .'>S7  from  the  Cniled  States.  The  import  duty  on  motors,  dynamos, 
boilers  and  stram  engines  is  H  |wr  cent,  ad  val.— 35'  [ler  cent,  gold' (milreis 
of  2s.  3(1.)  and  (15  per  cent.  pa|M'r-  plus  2  per  cent.  gold.  It  is  |)oiiited 
out,  however,  that  the  cuntoms  authorities,  in  converting  sterling  values 
into  Ijni'/.ilian  mcmey,  lake  on  arl)itrary  voluo  of  Is.  for  tlie  niiln>is,  thus 
inerensing  the  nH.><umed  value  and  the  il'uty  by  one-third. 

Nearly  every  kind  of  electrical  apiiaratus  is  on  sale  by  local  finns  in 
Bio  <le  .Inneirn,  and  it  is  possible  to  select  and  buy  on  tliij  spot  complete 
Bcttfif  Hieam-ilriven  electric  generators,  suitrhbonrds,  instruments,  dyn- 
ainiiH,  motors,  *te.,  ond,  conscr|uently.  travelling  represijntatives  cannot 
ol.lnin  <iu.li  with  orders  for  goods  lind  defer  the  delivory  of  the  latter. 
n«  th.y  di.l  in  Ihi'  pa«t.  It  would  osnIsI  iiritish  firms  in  r/btaining  orderu 
11  all  (|uotalioMs  were  given  c.i.f.  P.io  de  .laneiro  cu'  other  Brazilian  port. 
Enemy  Patents  In  Japan.  H.M.  Commercial  Attach^  at  Yoko- 
hama (.Mr.  E.  P.  Crowe,  CM.G.)  rei>orts  that  Iho  Japanese  Supreme 


Court  has  laid  dowTi  that  as  a  result  of  the  war,  rights  in  industrial 
property  (patent  rights,  trade  marks,  &c.)  held  in  .Tapan  by  enemy 
subjects  are  suspended  during  the  war  in  cases  where  such  enemy 
subjects  have  not  a  domicile  or  place  of  business  within  the  Japanese 
Empire.  This  judgment  reverses  a  rulmg  of  the  Japanese  Patent 
Office  that  as  a  result  of  the  war  between  Japan  and  Ciermany,  the 
International  Convention  for  the  protection  of  industrial  property 
is  suspended  for  the  time  being. 

Italy. — It  Ls  reported  that  electric  is  being  substituted  for  gas 
lighting  ui  the  streets  of  many  Italian  towns,  because  it  can  bo 
estmguished  more  quickly  m  the  event  of  visits  of  hostile  aircraft, 
and  also  in  consequence  of  the  increased  cost  of  coal. 

Japan. — A  consular  report  states  that  tlie  construction  of  tram- 
ways in  Nagasaki  and  the  surrounding  district  is  contemplated. 

Norway. — It  is  proposed  to  erect  hydro-electric  works  at  the 
Bjolva  waterfalls,  in  the  vicinity  of  which  a  new  factory  for  the 
mi-^nufacture  of  sulphate  of  ammonia  and  cvanamide  will  be  estab- 
lished. 

Portugal. — A  concession  has  been  granted  to  the  CompanluK.  Cra-ris 
de  Ferro  do  Porto  for  the  construction  and  working  for  75  years  an 
electric  railway  from  Botica  da  Maia  to  Ermczinde  station. 

Russia. — In  a  report  by  H.M.  Consul  at  Helsingfors  (Mr.  "V^.  Kestell 
Cornish)  it  Is  stated  that  Germany,  Sweden  and  Switzerland  have 
hitherto  held  the  market  in  electrical  macliinery  and  there  should 
now  be  an  opening  for  British  enterprise  in  Finland. 

In  other  branches  of  industry  chemicals  have  hitherto  come  from 
Germany,  turbines  from  Germany  and  Switzerland,  steam  engines, 
lathes  and  tools  from  the  United  Kingdom,  Germany,  Sweden,  &c.,  and 
boilers  from  Germany. 

A  consular  report  from  Batoum  (Caucasus)  says  the  trade  in  electrical 
machinery  has  almost  entirely  fallen  into  German  hands,  but  certain 
activity  exhibited  by  manufacturers  at  home  should  succeed  in  gaining 
a  part  of  the  trade  for  British  made  goods.  There  are  not  many  countries 
in  the  world  with  so  many  rivers  adaptable  for  furnishing  the  energy 
required  for  working  hydro-electric  installations  as  in  the  Caucasus.  l)ut 
u])  to  now  only  about  a  dozen  or  so  power  stations  exist.  In  the  Xorthern 
Caucasus  there  is  a  1,000  H.r.  power  plant  at  Beli  Ugol  railway  station 
on  the  river  Podkumok.  At  Gagri,  on  the  Black  Sea  coast,  Piincc 
Oldenburg's  climatic  station  possesses  an  electrical  power  plant,  the 
water  for  which  is  taken  from  the  river  Joekvar.  At  the  monastery  of 
New  Athos  the  monks  have  erected  a  smallelectric  plant.  The  Soiikhoiim 
Electric  Co.  have  built  a  power  station  on  the  river  Besletk.  At  Batoum 
il.  Fefelov  owns  a  water-])ower  plant  for  furnishing  electricity  to  private 
consumers.  Messrs.  Ananov  Brothers  have  a  small  water-driven  instal- 
ation  in  the  Kutais  district  for  v.'orking  their  saw  mills.  V^.  O.  Shah- 
Paronian  possesses  a  small  station  for  driving  machinery  at  Akhalkalaki. 
There  is  also  a  comparatively  small  water-power  installation  at  Borjom, 
on  the  estates  of  the  tJrand  Duke.  At  Sanain  there  is  a  hydro-electric 
station  of  700  H.p.  belonging  to  the  Caucasus  Metallurgical  Co.  At  C'ori 
a  small  electric  ])lant  is  owned  by  Prince  I.H.  Amilahvari.  The  town  of 
Erivan  has  two  water-power  stations,  and  similar  stations  exist  at  the 
copjier  mines  of  Katar  in  the  district  of  Zangezur  and  on  the  property  of 
the  ('auciisus  Copper  Co.  at  Dzansoul.     The  lat  ter develojis  o ver  1 .000  ii.e. 

A  concession  was  granted  by  the  Bussian  Government  in  NovemlHr, 
1012,  to  a  British  firm  for  the  erection  and  equipment  of  water  turbine- 
driven  plants  for  furnishing  electrical  cncrgj'  to  towns  and  iudustiial 
centres  of  the  Northern  ami  Trans-Caucivsus.  The  concessioniiaiivf 
obtained  permission  to  use  the  waters  of  the  Biver  Terek  at  Kazbek  auil 
of  Lake  Goktscha.  Some  progress  was  made  with  the  scheme  during  thi 
first  half  of  1914.  but  the  financial  side  of  the  ((Uestion  hivs  still  to  Im 
solved,  and  it  is  not  expected  that  this  can  be  done  before  the  closr  ol 
the  war. 

A  report  from  Baku  says  firms  interested  locally  are  nuvking  inquiries 
in  reference  to  certain  public  works  about  to  he  undertaken  by  the  towi 
of  Tashkent  in  Transcaspia.  The  works  will  include  a  large  eleilrii 
power  station  for  lighting  the  town,  supplying  jiower  for  tramways  am 
other  commercial  purposes.  None  of  the  schemes  are,  however,  to  bi 
entered  upon  until  the  European  situation  improves. 

Spain.— The  Ministerio  de  Fomonlo  has  authorised  Bon  .los' 
Echevarria  Lavin  and  othei-s  to  utilise  the  waters  of  the  Hio  Care 
in  the  district  of  Posada  de  Valdeou,  province  of  Leon,  at  the  rat 
of  3,400  litres  ])er  second,  for  (he  production  of  elect rio  power  fo 
lighting  and  other  industrir!  uses.  f 


Bolton.-  The  lOleetrieily  Coimuiltee  havi'  decided  to  make  a  OOIJ 
tribution  of  £10  towards  the  funds  of  the  Engineering  Staiid|l«l| 
Committee. 

Bridlington.-  On  Ratnrdc.y  the  acting  borough  electrical  engfnr' 
(Mr.  I'frene.li)  was  lined  £3  for  having  failed  to  obscure  the  roof  li-^''' 
at  the  eleetrieily  supply  works.  Defendant  stated  that  the  roof  m 
obscured  by  a  curtain,  which  had  slipped  out  of  position. 
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Competition   with   Germany   and   Austria-Hungary. — The   Com- 

mqrcial  Iiitciliirence  Branch  of  tlie  Board  of  Trade  have  issued  list.^ 
Nos.  35  and  3(3  of  articles  in  respect  of  which  inquiries  have  been 
received  for  names  of  manufacturers  or  producers,  and  copies  may 
be  obtained  by  United  Kingdom  manufacturers  and  exporters  of 
British  goods  from  73,  Basinghall-gti-eet,  London,  E.C. 

Customs  Decisions. — The  Governor  of  the  Uganda  Protectorate 
has  issued  an  Ordinance  (No.  15  of  1915),  dated  June  5,  providing 
for  the  free  importation  of  electric  cable  or  wire,  posts  for  carrying 
same  and  all  other  material  required  for  generating,  storing  or  dis- 
tributing electric  energy. 

Proof  must  be  given  to  the  Diredtor  of  Customs  that  such  articles  and 
materials  have  been  imported  solely  ior  such  purposes,  such  exemption 
not  to  include  lamps  or  their  fittings  or  material,  other  than  industrial 
machinery,  required  for  using  electric  energy.  This  item  has  been  sub- 
stituted in  lieu  of  "Apparatus  and  appliances  used  in  connection  with 
the  generating  and  storing  of  electricity,  but,  not  including  lamp-posts 
or  lamps  or  their  fittings."  .; 

Electricity  Supply  Undertaking  Profits.— *rhe  clause  set  out  below 
has  been  inserted  in  the  Tunbridge  Wells  Electric  Lighting  (Extcn- 
eion)  Provisional  Order  of  1915  : — 

9.  Notwith.standing  anything  contained  in  see.  7  of  the  schedule  to  the 
Electric  Lighting  (Claases)  Act,  1899,  incorporated  with  this  Order,  the 
undertakers  may,  if  they  think  fit,  instead  nf  carrying  the  net  surphis 
remaining  in  any  3'car  of  the  revenue  received  by  them  in  respect  of  their 


undertaking  and  the  annual  proceeds  of  the  reserve  fund  when  amounting 
to  the  prescribed  limit  to  the  credit  of  the  local  rate,  apply  the  whole  or 
any  portion  thereof  to  the  purchase  of  electric  mains  or  lines,  machinery, 
apparatus,  appliances  and  fittings  for  tlie  supply  of  electricity,  to  defray- 
ing the  cost  of  laying  such  mains  or  lines  and  the  fixing  of  such  machinery, 
apparatus,  appliances  and  fittings  and  to  the  formation  of  a  fund  for 
working  capital : 

Provided  that  the  fund  so  formed  shall  not  at  any  time  exceed  a  sum 
equivalent  to  one-half  of  the  gross  annual  revenue  of  the  undertaking  for 
the  time  being. 

Fire. — On  the  27th  ult.  a  fire  broke  out  on  Messr-i.  M'Whirter  & 
Son's  premises  at  Holm-street,  (ilasgow.  A  number  of  electric 
motors,  as  well  as  the  buildings  were  damaged  by  fii-e  and  water. 
The  damace  is  estimated  at  £1,500. 

London  Wiremen's  Wages. — In  regard  to  the  award  of  Sir  David 
Hari-cl  (set  out  in  our  issue  of  Aug.  20)  as  to  the  wages  of  wiremen 
in  the  London  area,  we  have  receiv'  d  a  communication  from  Mr. 
W.  EUard-Styles,  of  the  Automobile  &  Electrical  Equipment  Co., 
statmg  that,  although  the  award  applied  to  the  m-smbers  of  the 
Union  in  the  London  area,  the  London  Electrical  Masters'  Asso- 
ciation have  decided  to  give  the  increased  wages  to  all  their  emploj'es 
(union  and  non-union). 

Military  Hospital  Fans. — Miss  Olga  Nethersole,  of  Heathland 
Lodije,  East  H<'at)i,  Hampstead,  London,  l^.W^.-is  appealmg  to  the 
public  to  send  her  150  electric  fans  for  the  military  hospitals  at  Malta. 


TENDERS    INVITED. 


Electric  Lamps. 

The  Guardians  of  the  Poor  of  the  Parish  of  Kexstnctox 
(London)  invite  tenders  for  the  supply  of  Electric  Light  Lamp;;  to 
their  Intirmary.  Marloes-road.  W.,  for  six  months  from  Oct.  1. 
101,5.  Fcrms'of  tender,  &c.,  from  the  Clerk  (Mr.  W.  R. 
Stephens),  Guardians'  Ofliees,  Marloes-road,  Kensington,  W. 
Tenders  by  ."!  p.m.  of  Thursday,  Sept.  23.     Sec  an  advertisement. 

witchgear,  Transformers  and  Cables. 

Shanghai  Munici])al  Council  invite  tenders  for  the  supply  and 
delivery  f.o.b.  British  port  of  e.h.t.  Switchgear  suitable  for 
22.000  volts  working  pressure ;  e.h.t.  Static  Transformers 
(22,000  to  6,000  volts)  of  4.20r  k.v.a.  and  2,000  k.v.a.  single 
phase  and  3,000  k.v.a.  and  1,2.50  k.v.a.  three  phase;  and 
Armoured  Three-core  Cable  for  22.000  volts,  with  Boxe^. 
Specifications,  &c..  from  the  considting  engineers, Messr.s.  Preece, 
Cardew.  Snell  &  Pvider.  8,  Queen  Anne's-gate,  Westminster,  S.W., 
to  whom  lerulers  are  to  be  delivered  b}'  noon,  Sept.   29. 

urbo-Generators,  Boilers,  Condensing  Plant,  &c. 

SiiANOiiAi  .Municipal  <  'ouniil  invite  tenders  for  the  supply  and 
delivery  f.o.b.  British  port  of  (a)  one  Turbo-generator  of  not  less 
than  5,000  k\v.  capacity,  with  Condensing  Plant,  &c.  ;  (6)  one 
or  two  Turbo-generators  of  about  10,000  kw.  capacity,  with 
Condeasing  Plant,  &c.  Copies  of  specificatioas  and  forms  of 
tender  from  the  coasulting  engineers,  Messrs.  Preece,  Cardew, 
Snell  &  Rider,  8,  Queen  Anne's  Gate,  Westminster,  S.A\'.,  to 
whom  tendeis  (in  duplicate)  should  be  delivered  by  noon,  Se])t.  24. 

JoHAN.NESBURG  JIunicipal  Council  invite  tenders  by  Sejit.  25 
for  sujiply  and  erection  of  two  3,000-kvv.  Turbo-alternators, 
Condensing  Plant,  Switchgear,  &c.  Specifications  from  the 
Controller  ai  Stores,  and  tenders  to  the  Town  Clerk. 

JoHANNESBfRG  Council  also  require  tenders  by  noon  Sept.  30 
for  Two  (or,  alternatively,  One)  Water-tube  Boi]<TS,with  Super- 
heaters, Mechanical  Stokers  and  Draught  Plant.  Specifications 
from  the  Controller  of  Stores,  Municipal   Offices,  Johannesburg. 

aerating  riant. 

The  .AisiHAUAS  Commonwealth  Department  of  Defence 
require  tendirs  by  noon  Oct.  25  for  Power-station  Plant  and 
Equipment  for  the  Xaval  Dockyard  Cockatoo  Lflanrl,  Sydney, 
N.S.W.,  and  by  noon  Oct.  27  for  JL'vchino  Tools.  Specificatioas 
from  Direitor  of  Xavy  Contracts,  Xavy  Office,  Melbourne. 

etrical  and  Tramway  Stores. 

The  directors  of  the  Powell  DuFFnYX  Steam  Coal  Co.  invite 
tenders  for  the  supply  of  ]<>lcctrical  Goods.  Tenilers  to  com- 
pany, 101,  L<adenhall-str.'et,  E.C,  by  10a.m.  Sept.  8. 

IsriNCToN  (l-ondon)  Guardians  want  lenders  by  Sept.  7  for 
X  inonlhs'  supply  of  Kleetrieal   Fittings  and  Sundries,  Iron- 
mongery, &e.    Forms  of  tender  from  the  Clerk,  St.  Jolui's  loii'l. 
L'ppcr  HoUoway,  N# 


Condensing  Water  Tunnel,  &c. 

EDlxnuRcu  ('or|joration  require  tcndei's  liy  10  a.m.  Oc'.  4  for 
the  construction  of  Shafts  and  l^tnnel  for  obtamuig  sea  water 
for  condensing  a'^  the  new  Portobello  electricity  works.  Specifica- 
tion. &c.,  from  t)u>  Engineer,  Dewar-place  station,  Edinburgh. 

Wiring  and  Fittings. 

Kirkcaldy  Town  Council  require  tenders  by  first  post  Sept.  G 
for  Electric  Light  Installation  at  new  sanatorium  and  other 
buildings  at  the  Fever  Hospital.     Specification,  &c.,  from  the 
Burgh  Electrical  Engineer. 
Transformers,  Relays,  Fuse  Blocks,  &c. 

The  \'i(;toria.n  Railway  Commis.sioneks  require  tenders  by 
1 1  a.m.  Sept.  8  for  Traasformers  and  Relays  for  Point  Indication 
for  Automatic  Signalling  (contract  28,918) ;  and  Electric  Point 
and  Lock  Detectors  (28,951)  during  five  years  ;  and  by  14  a.m. 
Sept.  29  for  5,000  Fuse  Blocks,  5,000  Spare  Porcelain  Bases 
and  10,000  Sfiare  Fuse  CIi]js  (29.080).  Specifications  from  the 
Commissioni-rs'  OHiccs,  Spcnccr-strcct,  Miiliournc,  Australia. 

Telegraph  and  Telephone  Material,  Wire,  Instruments,  &c. 

The  Postmaster-Geni-rar.--  department  of  tile  Commonwealth 
of  Australia  invites  tenders  (until  Sept.  23)  for  the  supply  of 
Condensers,  Galvanometers,  Relays  and  Sundries,  and  for 
Incandescent  I'leetric  Lami)s,  and  (until  Oct.  6)  for  the  supply 
of  Polos  (iron  or  steel)  and  Fittings. 

The  Deputy  Postmaster-General,  Brisbane  (Queensland), 
invites  tenders  until  Oct.  6  for  supply  of  Tinned  Cop|ier  Wiro 
(schedule  357)  and  Porcelain  Pothead  lasulators  (schedule  300) 
for  the  Commonwealth,  Postmaster-tleneral's  Deiiartment. 

The  Dei)uty  Postmaster-General,  Melbourne,  invites  tenders 
by  3  p.m.  Sept.  14  for  Telephone  Switchboard  Parts  (schedule 
1,220)  and  (until  3  p.m.  Sept.  21)  for  Telephone  Parts  (schedule 
1 ,225)  and  50  Sto[)  ( locks  for  use  on  switchboards  (schedule  1 ,205), 
for  the  Australian  T'ommonwealtii  Postmaster-General's 
Department.  ■ 

The  Deputy  Postma^ter-Gcncral,  Brisbano  (Queensland), 
requires  tenders  by  Oct.  6  for  2,860  yds.  Silk  and  Cotton  Insu- 
lated Switf'hboard  (.'able  (schrdide  353)  for  the  Au.STRALIAN 
Co.M.voN WEALTH  Postmastcr-General's  Department. 

The  Deputy  Postnuistor-General,  Perth  (W.  Australia), 
requires  tenders  by  Sept.  29  for  Tele])hono  Switchboards,  Ac. 

TeniU-i    forms,  in  all  ciiseM.  from  the  Commonwealth  ollices, 
72,  \ictnriastreet.  S.W. 
Engine  and  Dynamo,  &c. 

The  Deputy  l-'ostinaster-General.  .Adelaide  (M)u(h  .Australia), 
requires  teniliTs  by  2  p.m.  Oct.  0  for  I'ortable  Internal-com- 
bustion Kngine  direct  coupled  to  iMiiamo,  and  for  increasing 
capacity  of  Storage  Mattcriis  at  Central  Telephone  F.xehange, 
Adelaide,  for  the  Ai'STUalian  Com.mo.swealtii  I'ostmaster- 
Generars  Department.  .S|iirilii:iii(ins  f-mn  tin'  |)i|iuly  Post- 
moittCi'-Gcncral, 
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Meters  and  Time  Switches. 

JoHAKNE^BrRG  (Transvaal)  f'o\incil  require  tenders  by 
Sept.  25  for  supply  of  1,595  Electricity  Meters  r^nd  50  Time 
Switciies.  Specification  from  the  T'ontroUer  of  Stores.  Plein- 
square.  Johannesburg. 

Tram  Raik,  Poles,  &c. 

Tenders  are  invited  by  the  Pkahr.\N"  and  JIai.verx  (Victoria) 
Tramways  Trust  for  the  supply  of  1,350  tons  of  Steel  Roils  and 
200  Pairs  of  Fishplates,  including  Bolts  (contrrct  67),  and  400 
Steel  Sparc  Poles  and  20  Steel  Anchoi  Poles  (conlract  68). 
Specification.-,  from  the  office  of  the  Trust,  59,  William-street, 
Melbourne,  where  tenders  are  to  be  tent  to  the  chairman  of  the 
Trust  by  noon  Sept.  14.     Lccr,l  representation  is  necessary. 

Electric  Capstans. 

Sydxey  Harbour  Tr^st  Commissioners  invite  tenders  by 
2  p.m.  Oct.  25  for  the  supply  of  6  Electrically-operated  AVharf 
Capstans.  Specification,  &g.,  from  the  office  of  the  Commis- 
sioners, Circular  Quay,  Sydney,  X.S.W. 


TENDERS  RECEIVED  AND  ACCEPTED 


Sheffield. — The  Electric  Supply  Committee  recently  accepted  the 
'°llowing  tenders  : — 

A.  Reyrolle  &  Co.,  switchgear.  £240  ;  Sharpe  &  Co.,  water  pipes,  £200  : 
Lea  Recorder  Co.,  water-recording  apparatus,  £115;  and  Stewarts  & 
Lloj'tls,  steam  pipes,  £60. 

Salford. — The  Electricity  Committee  ha-j  accepted  the  tender  of 
.7.  Gerrarel  &  Sons  (a'.  £1,341)  for  alterations  to  buildings  and  con- 
struction of  foimd-.tioas  at  the  Frederick-road  electricity  station  for 
the  additional  5,000  kw.  turbo-alternator. 

Glossop. — The  Council  have  accepted  the  tender  of  Urban 
Electric  Supply  Co.  for  the  supply  of  electricity  to  the  45  electric 
street  lamps  and  maintenance  thereof  for  two  years  at  £2.  16s.  per 
lamp  per  annum. 

Bristol. — The  lender  of  Buchanan  &  Curwen  has  been  accepted 
by  the  Bristol  Docks  Committee  for  wiring  the  new  sheds  at 
the  Royal  Edward  Dock. 

Colchester. — The  tender  of  Joslim  (Ltd.)  ha?  been  accepted  for 
telephonic  communica*.ion  work,  &c.;  at  hospital,  and  for  wiruig 
certain  ward's,  &c. 

Salford. — The  Tramways  Committee  h&s  accepted  the  tender  cf 
the  Tudor  Accumulator  Co.  for  weleling  about  550  tramway  r.il 
joints  at  27s.  Cd.  per  join. 

Poplar  (London)  Borough  Council  her,  accepted  the  tender  of 
Economisers  ( Ltd. )  at  £360  for  renewing  the  tubes  of  the  cconomiscr 
at  the  refuse  destructor. 

Stirlixcj. — The  tender  of  Lockhr,.-';  &  Maonab  hM  been  accepted 
for  wiring  the  municipal  buildings  and  that  of  W.  and  T.  Marshall 
for  telephone  and  bell  fitting. 

Brisb.vne.— The  Brisbane  Wa';er  and  Sewerage  Board  have 
accepted  the  tender  cf  the  Engineering  Supply  Co.  of  Australia  for 
one  3  B.H.r.  and  o::c  2  b.ii.p.  motor.;. 

EccLES.— The  Council  hac  accepted  the  tender  of  .loscph  Chapman 
&  Sons  for  the  conctruction  of  a  CDal  bunker  at  the  electricity  works. 
CoATBRiDfjE. — Mcr.srs.  Chamberlr-in  &  Hookham  have  secured  the 
contract  from  Coatbridge  for  meters  for  the  ensuing  12  months. 

Aroektina.— The  director  of  Posvs  and  Telegraphs  Dept.  h;vi 
been  authorbed  !o  purcha  e  1,3.50  upright  insulator  bolts  from 
Me-sr.rs.  Col.sem,  Rrookhou.M-  &  Pyne,  at  .$0.80  m  'n.  each  (total  about 
£94)  and  5,150  from  the  Ir.di;,  Itubl  er,  Gutta  Pcrcha  &  Telegraph 
Works  Co.,  .'.t  S  )-76  m/n.  e:  eh  (about  £510). 

CooxAMBLE  (.\.S.W.).— In  connection  with  the  clectrio  lighting 
Bchemo  for  Coonamble,  the  following  contracts  have  been  let : — 
^  Falkincr  Electric  Co.,  Dudhridno  ^jas  engine  :  Electric  (Construction 
Co.,  .50  kw.  generator  ;  Kicmens  HroH.  Dynamo  Works,  booster  ;  Tudur 
Accumulator  Co.,  435-am|XT<-hoiir  storage  battery  ;  Amalgamated  Gas 
ProeluccrB,  Cambridge  gas  producer. 

Syd.sp.y  (X.S.W.)— The  following  tenders  have  been  received  by 
the  City  Council  :— 

IJritiKh  limijiitc'd  &  Hclsby  Cables  {rcc.  for  acfrplanrr).  bare  eoniwr 
cable.  7,  IH  .nl.lr  ilfjd.  ,Hr  II..,  7/Kl  cablo  «  ftd..  7/14  cable  It  Ad.,  lit/10 
cable  II /..I..  Ill,  14  .ahlr  ilj^.l.  ;  Australian  General  Electric  Co.,  Is.  3Jd., 
1«.  :t<l..  1m.  2Jil„  1h.  :M.,  1«.  2J,1.  ^ 

roo".".*/"'','"'  "'•'"""'  V.V-iUw  Co.,  r.  in.  by  \  in.  copper  •bus  bar  (ratfi  100) 
i«  1 1  •  «'"■  i'  *,'"■  "■'""  '""'■  '""'  ""■  2"  ■  -^  in-  hy  J  in.  (per  "buH  bar) 
lit.  11,.,  2  in.  by  J  ,n.  e„,.,H.r    Inis  bar  (,Mr  'bus  bar)  £i:i.  Is.  ;    British 


Insulated  k  Helsby  Cables  (rec.  for  acceptance),  ditto  £18.  10s.,  £14.  16s., 
£11.  2s.,  and  £7.  8s. 

Commonwealth  Cintracts.— The  following  tenders  have  been 
accepted  by  the  Austiv  lian  Gove  r.riient  Departments  : — 

Postmasl'er-GaicraTs  Dept..  J/e/fcaurnc— Commonwealth  Art  Pott^rj' 
&  Insulator  Co.  Ppv..  £3.540.  Ss.  4d.  :  Lawrence  &  Hanson,  cable,  £356. 

Postmaster-General's  Dept..  Jrff/airfe.— Western  Electric  Co.,  cable, 
£7.024.  3s.  Ud.,  jointing  sleeves.  £86.  12s.  lid.  :  A.  J.  Todd  &  Co.  (agent 
for  P.  B.  Cook),  jointing  sleeves.  £75.  7s.  9d.  :  Colton.  Palmer  &  Preston 
(agents  for  British  General  Electric  Co.).  telephone  sets.  £35.  6s.  3d.  ; 
Noves  Bros.,  accumulator  cells.  £291  ;  Newton,  McLaren  (Ltd.),  power 
board,  &c.,  £478. 

PostmaMerGeneraVs  Dept..  //ofc«r(.— British  Insulated  &  Helsby 
Cables,  copper  wire.  £363 ;  Siemens  Bros.  Djmamo  Works,  cable. 
1.259  yds.  at  £1.080  per  mile,  1,902  vds.  at  £810  per  mile,  1,736  yds.,  £675 
jjer  mUe,  900  vds.,  £475  per  mile.  4.630  yds..  £320  per  mile,  264  yds., 
£286  per  mile.  9.080  vds..  £210  per  mile.  6.754  yds..  £125  per  mile. 

Victorian  Railway's.— Siemens  Bros.  Dynamo  Works,  fuse  boxes  and- 
fuses  in  connection  with  electrical  equipment  of  Ballarat  and  Bendigo 
workshops,  and  switchgear  and  accessories  at  rates  :  Australian-General 
Electric  Co..  d.e.  generator.  Sac.  for  Spencer-street  goods  sheds,  £147. 10s., 
and  rheostat.  £7.  os..  static  transformers.  £68.  lOs.  each,  and  incandescent 
lamps  for  year  to  June,  1916.  :  British  Insulated  &  Helsby  Cables,  over- 
head equipment  for  St.  Kilda.  Brighton  street  railway,  at  rates  ;  B.  W. 
Cameron  &  Co.,  tram  rails,  at  rates  ;  Western  Electric  Co.,  cable,  £62  per 
mile,  at  rates  :  Crompton  &  Co.,  motors  and  spare  parts  for  Ballarat  and 
Bendigo  workshops,  at  rates. 

Department  of  Home  Affairs.  >/f?6o«rnf.— Ramsay,  Sharp  &  Co., 
electric  lighting  of  drill  hall.  Voung,  £114.  17s.  6d. 


PATENT   RECORD. 


SPECIFICATIONS  PUBLISHED. 

Thi  toUowitiS  abstract  from  some  cf  the  specifications  recently  pul>lished  lime  been 
specially  compiled  by  Messrs.  Mewburn,  Ellis  &  Pryor.  Chartered  Patent  Agents, 
70  and  12.  Chancery-lane.  London.  W.C. 

Whenever  the  date  applied  tor  differs  from  the  date  on  which  the  application  was  lodged 

at  the  Patent  Of.ce  the  former  is  eiven  in  brackets  after  the  title. 

1914  SPECincATioris. 

3  902  Siemens  Bros  &  Co..  Lai3Law  &  Grisste'..    Circuits  for  telephone  exchanges. 

10  110  Ralph.    Gas  detecting  apparatus  for  portable  ele:;tric  head  lamps.    (14 '9/14.) 

11^940  Siemens  Bros.  &  Co.    (Siemens  &  Halske  Akt.-Ges.)    Electric  signalling  in 

stallations. 
11993  Norma  CoMPAONiE.    Magnetic  chuck;  and  like  hsldinf  devices.    (17/5/13.) 
12  210  SiEv.ENS  Bros.  Dynamo  Works.    (Siemens  Schuckertwerke.)    Enclosed  electri 

(uses  or  safety  cartridges. 
12  372  DRE5LA.    Means  for  producing  high-frequency  currents. 

An  arrangement  for  producing  alternating  currents  of  high  frequency  having 
triple  coil  and  a  vacuum  tube  provided  with  electrodes  connected  in  the  secondar 
circuit,  and  electrodes  connected  in  the  primary  circuit  in  parallel  with  a  switc 
device,  the  primary  circuit  including  asourceof  current  so  provided  that,  on  operatic 
of  the  switch,  make  and  break  currents  in  the  primary  circuit  induce  currents  in  th 
secondary  circuit  and  through  the  vaccuum  tube,  whereby  the  path  through  th 
electrodes  of  the  primary  circuit  is  rendered  conductive,  and  mutual  action  betwee 
the  circuits  continued,  whereby  high  'requency  alternating  currents  are  produce 
in  the  tertiary  coil. 
12,443  LiBANO.  Insulator  for  the  overhead  conductors  of  electric  lines.  (31 'S'lS.) 
12  479  Alloemeine    Elektricitats-Ces.     Electric   welding.    (20/5/13.    Addition    1 

8,595/14.) 
12,682  Mellersh-Jackson.    (Geb.    Jaeger.)    Electric  switch   for  incandescent  Ian- 
fittings.  .      , 

12  814  SiEMENS-ScHUCKERTWERKE,   Slip-nngsfordynamo-e'ectricalmachinery, (31  '5/1 
13.136  SiEMENS-ScHUCKERTivERKE.    Regenerative  braking  of  electric  polyphase  cor 

mutator  machines.    (216/13.1 

13  213  SiKMENS-ScHUCKERTWERKE.    Tightening    devices    for   overhead    electric    co 

ductors.    (295/13.1 
13  520  Sional-Ges.     Radiating  system  for  signalling  by  electric  waves  for  aerophn' 

(Addition  to  736/13  and  23,728  13.) 
13  541  Gladitz.    Manufacture  of  incandescent  electric  lamps. 
13  553  Ces.  fur  Elektrische  Zucpeleuchtuno.    Vehicle  lighting  plants  working  w! 

dynamo  and  storage  battery.    (11  7  13.) 
13.554  Ges.  fur  Elektrische  Zubeleuchtunc;.    Vehicle  lighting  plant  working  w 

dynamo  and  storage  battery.    (28  4  14.     Addition  to  I3,S53'14.) 
13,920  Stemehs-Schuckertwerke.    Searchlights  or  projectors,    (21/6,13.) 
14,278  Siemens    Bros.    Dynamo   Works   &    Kieffer.    Rotors  .for  dynamo-eMBt 
machinery.  . 

14,378  Siemens  Bros,  Dynamo  Works  &.  Koettgbn,     Process  for  starting  electricB 

connected  rotary  converters  and  asynchronous  generators, 
14.384  Siemens  Bros.  Dynamo  Works.    (Siemens-Schuckertwerke.)    Switching  arrui 

ments  for  rotary  converters. 
14,483  Mhirowsky  &  Co.  &  Fischer.     Electric  tran:formors  and  other  high-ten! 

electric  apparatus. 
14.683  Siemens-Schuckert-.verke.    Tensioning   arrangements   for   overhead    elec 

conductors.    (21/6 '13,) 
15,471  Siemens  Bros.  &  Co.    (Siemens  ii  Halske  Akt.-Ges.)    Circuit  arrangements 

telephone  systems. 
15.546  Siemens  Bros,  &  Co.,  Pstticrbw  &  Christian.    (Partly  Siemens  i  HabkeAi 
Ges.)    Selecting  devices  for  telephone  or  other  circuits.  (Addition  to  818/13. 
15.871  Siemens  Bros,  i  Co.    (Siemens  Ji  Halske  Akt.-Ges.)     Interrupting  deviCM 
high-tension  electric  currents, 
A  device  for  intermittenlly  energising  Rontgen  ray  tubes  or  other  hieh.tJM 
.tppllinces  in  succession,  in  which  the  rrlm.iry  circuit  of  an  induction  coll  or  Jn 
former  Is  Intermittently  closed  by  a  conductor,  preferably  of  the  mercurr<t> 
rotating  past  fixed  contact  .'egments  and  the  secondary  circuit  of  the  InducUOa 
Is  clo.sed  succesiively  over  the  said  tubes  or  other  ap[>liances  bv  means  of  one  or  ff 
conductors  arranged  parallel  to  the  .axis  about  which  they  rotate,  in  synchnm 
with  the  low-tension  Interrupter,  between  fixed  contact  sepments.  to  the  uppir 
lower  of  which  segments  the  secondary  winding  of  the  said  induction  coll  or  tr, 
former  and  the  tubes,  or  other  appliances,  arc  respectively  connected. 
15.881  Dbutschb  Tblephonwerkb,     Detector  for  electromagnetic  waves.   (24/1  II 
15.958  Siemens  Bros,   Dynamo  Works  &   Kibffbr.    Windings  of  dynamo-eir  : 

machinery. 
16,063  ScHorr&CBN.    (FIrmof.)    Process  for  themanufactureofelectrolytlcelectr.  I 
(21/7/13.    Addition  to  17,759/13.) 
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16.945  SziLARD.     Electrometers.     (15/10  12.     Divided  fron-.  20.008;!3.) 

17,949  SiEMENs-ScHucKERTWERKE.    Starting  switches  or  controllers  for  dynamo-electric 
machinery.     (29/7/13.) 

18.033  Blessi.s-g.    Telephone  systems.     (31/7/13.) 

18.123  SiEMENs-ScHucKERTWERKE.     Signalling  arrangements  for  use  with  projectors 
or  searchlights.     (3W7/13.1 

18.290  BtoxHAM.     (Telepantograph-Ces.)     Writing  or  copying  telegraph  system. 

18.302  CoLLEY.     Electric  hoisting  aoparatus. 

18,466  Siemens  Bros.  Dynamo  Works.     (Siemens- SchucksrtA-erke.)     Control  of  search- 
lights, gunsorotherobjects  from  adistance  and  means  therefor. 

18,494  Wilson.     Measuring  electrical  energy.     (14,8  13.) 

t8.496  Gii  L.     (Cutler-Hammer  Mfg.  Cd.)     Electric  heater  units  for  fluid  meters. 

13,497  B.T.-H.  Co.,  Young  &  Watson.     Relays  for  electric  voltage  regulators. 

A  relay  for  an  electric  regulator  having  a  circular  coil  divided  into  two  s-ctions 
adapted  to  be  differentially  excited  and  a  rectangular  bi-potar  core  almost  com- 
pletely surrounding  said  coil. 

18.502  SiEMENS-ScHUCKSRTWERKE.     Electrical  switchcs.     (22/11/13.) 

18.565  Siemens  Bros.  &  Co.  &  Pettigrew.    Circuit  arrangements  for  operating  the 

selecting  devices  of  telephone  installations  by  number  impulses. 

18.566  Allgemsine  Elektricit.''.ts-Ges.     Incandescent  electric  lamps.     (18/8/13.) 
18,685  B.T.-H.  Co.     (G.E.  Co.,  U.S.)     Electric  resistance. 

19.882  Beaver  &  Ci-AREmont.     Electric  cable. 

20,603  Maddick.     Attachment  to  prevent  theft  of  electric  lamps  or  globes.   (19/2/14.) 

21.785  B.T.-H.  Co.     (G.E.  Co..  U.S.)     Electric  circuit-breakers. 

22.897  Anderson  &  Atckley.     System  of  control  for  maintaining  the  relative  speeds  of 

a  number  of  electric  motors.     (Cognate  application,  6,086/15.) 
23.121  B.T.-H.  Co.     (G.E.  Co..  U.S.)     Vibrating  rectifiers  for  electric  currents. 

A  current  rectifying  device  comprising  a  transformer  having  a  closed  main  path 

for  the  magnetic  flux  and  a  shunt  path  for  the  magnetic  fiux  provided  with  an  air-gap 

in  which  the  free  end  of  a  movable  armature  is  located  so  as  to  be  actuated  by  the 

f.ux  set  un  in  the  shunt  path. 

23,366  Igranic  Electric  Co.    (Cutler-Hammer  Mfg.  C3.)    Control  system  for  electric 

motors. 
24.039  Mellersh- Jackson.    (Soc.  Anon.  Movo)    Maximum  current  or  overbad  circuit- 
breakers. 
24.429  Adickers.    Binding  posts  for  electric  conductors. 

1915  Specifications. 
1.928  Garlitz.     Magnetic  skelp-charging  machines.     (7,'2/14.) 
5.089  Sterling  Telephone  &  Electric  Co.  &  Ward-Mille.i.    Telegraph  key. 
6.117  W.  T.   Henley's  Telegr^.pk  Works  Co.  &  Judge.    Electrical  distribution 

apparatus. 
6,221  Markt.     Combined  electric  switches  and  plug  couplings. 


APPLICATIONS  FOR  PATENTS 

Note. — The  undermentioned  Applications  {except  those  marked  t)  are  not  open  to 
public  inspection  until  a/ter  acceptance  of  Complete  Specifications.  Those  marked  *  ere 
open  to  inspection  12  months  after  the  date  attached  to  them,  if  they  have  not  been  published 
previously  in  the  ordinary  course.  Names  within  parentheses  are  those  of  communicators 
of  inventions  When  complete  Specification  accompanies  application  an  asterisk  is  affixed. 

July  26.  1915. 
10,785  Lane  &  Honeyman.     Rumblers  and  the  like  for  electrolytic  purposes.* 
10.803  Haefely  &  Co.,  Akt.-Ges.    Vacuum  drying  and  impregnating  device.    (24/7/14 

Switzerland-)* 
10,816  Holt.     Aerial  illuminating  devices. 
10,821  Sutton.     Railway  signalling  and  control  apparatus. 
10,837  DowNES.    Flexible  electric  conductors. 

July  27,  1915. 
10,845  Kavanagh.     Electric  ignition  devices. 
10,851  Coates  &  Jones.    Joint  or  intersection  boxes  and  means  for  connecting  electric 

cables  thereto. 
10.894  Gardner.     Apparatus  or  devices  for  use  in  submarine  signalling. 
10,901  Segre.    Electric  apparatus.* 

July  28.  1915. 
10.938  House.     Electrical  switch  controlling  devices. 

10,942  Fairweather.    (Singer  Mfg.  Co.,  U.S.)    Power-transmitting  connections. 
10,957  &   10,958  Samuel,  Slingo.  Gunton  &  Douglas.    Electric  railway  systems. 

(Addition  to  14.984/14  and  15,539/14)* 

July  29,  1915. 
10.983  Rainey.     Isochronising   and   synchronising  systems   in   multiplex   telegraphy. 

(18  8-14.  U.S.}* 
10,996  Fairweather.     (Singer  Mfg.  Co.,  U.S.)     Power-transmitting  mechanism. 
11,011  Marino.    Electro lytically  depositing  a  strongly  adherent  and  malleable  layer  of 

tin  on  iron  and  other  metallic  surfaces.* 
U,013  Rule  &  Feld  Bros.  &Co.     Electric  switch  plugs. 
11,033  CODD.     Magnetos.* 

July  30,  1915. 
11.050  Gloyhe.     perpetual  magnetic  power  wheel. 
!  1,053  Leitner.     Ignition  devices  for  internal-combustion  engines. 
1 1 ,072  Kat  &  Callender's  Cable  &  Construction  Co.    Identification  of  electric  cables 

11.074  B.T.-H.  Co.     (G.E.  Co..  U.S.)     Electrodes. 

11.075  W.  R.  Sykes"  Interlocking  Signal  Co.  &  Tarrant.    Railway  signalling  ap- 

paratus. 
11,088  Moller.    Separation   cf  susoended    bodies   from   electrical  insulating   fluids. 
(31/7/14,  Germany.)* 


FINANCIAL    MATTERS. 


MUNICIPAL  ACCOUNTS. 


Aberdeen. — Ihe  Corporation  tramwaj-  accounts  for  the  ycr.r  ended 
May  31  show  total  capital  expenditure  £366,332  (increase  £10,250), 
of  whi  jh  £21,335  is  outstanding. 

Revenue  was  £88,002  (compared  with  £85,266  in  previous  year),  and 
working  expenses  were  £51,525  (£47,036),  leaving  gross  profit  £36,477 
(£38,230).  Interest  required  £4,788  (£5,598),  sinking  fund  £5,178 
(£4,896)  and  depreciation  and  renewals  £13.626  (£13,459).  Special 
exjwnditure  was  £1,626  (£1,286).  £7,590  (£12,989)  has  been  placed  to 
reserve,  £2,000  contributed  to  the  Common  Good,  and  £1,666  to  city 
improvements.  Passengers  carried  were  24.048.816  (22,218,142),  car- 
miles  run  1.909,010  (1,832..588)  and  units  used  2.317,204  (2,170,033). 

Mr.  R.  S.  Pilcher  (general  manager)  says  in  his  report  the  receipts  arc 
rtill  showing  a  regular  increase.  The  year's  profit  was  £11,000  (com- 
pared with  £12,989  last  year),  the  decrease  being  due  to  increased  ex- 
nen.ses,  mainly  due  to  the  war.  The  reserve  account  amounts  to 
S36,806,  depreciation  »nd  renewals  account  to  £152.997,  and  the  sinking 
und  to  £51,980.  Total,  £241,783.  Current  consumption  was  1-213 
1184)  per  car-mile.  A  war  bonus  of  2s.  per  week  has  been  granted  to 
■mployes  earning  28s.  per  week  or  Ies.s.  24  women  car  conductors  have 
)een  engaged,  and  have  proved  satisfactory.  122  of  the  employes 
4803  per  cent.)  have  joined  H.ll.  Forces,  and  the  Cori)oration  is  making 
ip  their  pay  to  the  usual  amount,  £875  having  been  paid  during  the  year 
n  such  allowances.  The  increase  of  the  average  length  of  halfiK'nny 
tages  from  840  yds.  to  1,010  yds.  ha.s  been  justified  by  the  results. 
rherc  has  been  a  great  increase  in  the  volume  of  traftic  with  a  slight  in- 
rease  in  receipts.  Working  expen.scs  were  6482d.  (616d.)  per  car. mile, 
nd  total  revenue  was  ll-06d.  (1117d.). 

Chester.—  The  accounts  of  the  trarawr.ys  department  for  tho  year 
ndtd  March  25  show  total  Oiipitcl  expenditure  £82,934  (no  increase), 
f  which  15,403  has  been  repaid. 

Revenue  wa.s  £13,382  (compared  with  £13.432  in  previous  year)  and 
'orking  cxjienses  were  £8,590  ( £8. 1 28).  Interest  required  £2,748  ( £2,754) 
nd  sinking  fund  £1,018  (£1,018),  leaving  net  profit  £903  (£1,531),  which 
as  been  carrie<l  to  reserve  or  renewal  fund.  Average  total  revenue  per 
ar-mile  wa.s  9-2.V1.  {9-28d.)  and  working  exiicnses,  including  power,  were 
•94d.  (5-62d.)  Average  fare  charged  per  mile  was  ()-8d.  (as  in  previous 
e»r).  Pa-ssenRcrs  carried  were  .1.27.5,944  (3.217,899),  car-miles  run 
*7,318  (347,260)  and  units  used  414,118  (378,158)  =  1-19  (1-08)  per  car- 
life. 

Croydon.— The  tramway  accounts  to  Mtrch  31  If- it  show  fotf.l 
nital  expenditure  £286,764,  of  which  £106.407  has  ken  redeemed. 
Total  revenue  was  £88,615  (compared  with  £87,026  in  previous  year). 
oiking  expenses  were  £70,308  (£(i9,743).  and,  after  providing  £1,974  for 
*Ur  ntlowances,  and  ailding  £749  (£6(54)  hank  interest  and  tax  on  stock. 


[  the  gross  profit  was  £17,082  (£17,947).  Interest  required  £7,889  (£7,943), 
sinking  fund  £7,415  (£7,415)  and  income  tax  £1,587  (£1,227),  the  net 
profit  being  £191  (£1,3624). 

The  general  manager  (Mr.  T.  B.  Goodyer)  reports  that  the  passengers 
carried  were  19,847,402  (19,227,878),  car-miles  run  2,800,672  (2,798,175), 
and  units  used  3.000.308=  1-071  per  car-mile.  Route  receipts  per  car-mile 
were  7-53d.  (7-28d.).  From  April  to  .July,  1914,  inclusive,  receipts  increased 
£2,382,  and  but  for  the  war  the  increase  for  the  year  would  probably  have 
been  about  £6,800.  At  March  31  last  108  of  the  employes  were  serving  in 
H.M.  Forces.  Tho  number  of  motor-buses  operating  in  the  borough  in 
the  four  quarters  of  the  year  were  90,  95,  70  and  60  on  week-days,  and 
155,  146,  100  and  80  on  Sundays.  In  July,  1914,  it  was  announced  that 
the  Government  hoped  that  there  would  be  a  .Joint  Committee  of  both 
Houses  of  Parliament  to  inquire  and  report  on  the  present  law  refating  to 
motor  omnibuses  and  trolley  vehicles,  whether  any  amendment  was 
necessary,  and  wl\at  contribution  (if  any)  should  be  payable  towards  tlie 
cost  of  road  maintenance  by  the  proprietors  of  such  vehicles.  In  view 
of  the  national  crisis  nothing  further  was  done  in  connection  with  tho 
matter.  It  was  aimoimced  in  March  last  that,  in  view  of  the  complaints 
as  to  damage  caused  to  roads  by  heavy  motors  and  locomotives,  the 
President  of  the  I..(5.  Board  had  appointed  a  small  expert  committee  to 
inquire  into  the  sufficiency  of  tho  existing  requirements  with  respect  to 
the  construction  of  these  vehicles,  including  weights  on  wheels,  widths  of 
tjTcs,  diameter  of  wheels,  &c.,  and  to  report  what  amendments  are 
desirable. 

Glasgow. — The  trr-ffic  nccipt.s  of  the  rorporr.ticn  trr,ni\v,-,ys  dcpr.rt- 
ment  continue  to  increr.se  in  r,  .sr,tisfactory  manner. 

From  .Tune  1  until  Aug.  21  inclusive,  the  traffic  receipts  were 
£252,625.  .")s.  lOd.,  compared  with  £238.232.  18s.  6d.  for  the  correspond- 
ing period  of  1914.  an  increase  of  fl4,.392.  7s.  4d.  The  numbers  of 
l)assongers  carried  were  77,893,912  against  73,506,340  last  year.  A  largo 
proportion  of  the  engineering  and  other  concerns  are  running  day  and 
night  shifts,  and  it  is  stated  that  the  workmen's  traffic  on  Sundays  is 
almost  iis  brisk  .-.s  it  is  on  week  days. 

Greenock.  The  r.ccount.s  of  the  elcctrieitysnpply  undertaking  for 
the  yci.r  endi  d  .June  30  were  recently  r-pprovrd  by  the  Corporation. 
The  net  profit  wr/i  over  £10,000,  which  coastitutcd  r.  record  in  tho 
history  of  the  nndertr.king. 

Tho"  total  capital  expenditure  is  £346,1.50  (including  £34,358' on  tho 
extension  to  Port  Gla-sgow),  an  increase  of  £33.180.  The  total  revenue 
for  the  year  was  £62.7HC.  including  £17,125  from  tho  sale  of  current  for 
private  lighting,  £37,693  for  power,  £741  from  the  public  lighting  and 
£5..5."i8  from  the  fJrcenock  &  Port  Glasgow  Tramways  Co.  Tho  total 
ex|X'nditure  was  £.30.588,  leaving  £32,117  gross  profit.  The  cost  of 
generation  wan  £22,0.59,  of  which  coal  and  other  fuel  (including  £1,557 
pftiil  to  refuse  destructor  account)  came  to  £10,1.53,  oil,  waste,  &c.,  to 
£861,  station  wages  to  £2,774  and  repairs  and  maintenance  to  £2,270; 
tho  cost  of  distribution  was  £1,633,  repair  and  renewal  of  public  lamps 
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cost  £429,  Tents,  rates  and  taxes  were  £3.599  and  management  expenses, 
general  establishment  charges,  cSrc,  £2,621.  After  meeting  interest 
(£8,531),  instahuents  of  loans  repaid  (£10.263),  income  tax  (£221),  de- 
preciation of  motors  on  hire  and  meters.  Parliamentary  ex])enses,  &c.. 
the  net  profit  was  £li).307.  The  number  of  imits  generated  were 
16,881.777  (against  13.049.840  in  1913-14)  and  14,207,575  units  were  sold 
(against  11,457,438).  of  which  12,993,086  were  to  private  consumers  by 
meter  and  1,152.420  to  the  tramways  company.  The  total  maximum 
supply  demanded  w<a,s  6.042  kw.  (against  5.300  kw.).  There  are  only 
55  public  lamps,  as  in  the  previous  year,  and  the  charges  for  electric  cur- 
rent were  also  unchanged. 

Halifax. — The  electricity  dej;artmeiil'.s  accoimts  for  the  year  ended 
March  31  show  gross  capital  expenditure  £304,763  (increase  £18,047), 
of  which  £9,895  has  been  provided. out  of  revenue.  £84,879  of  the 
mortgage  debt  has  been  redeemed. 

Revenue  was  £61,434  (against  £55,654  in  previous  year),  working  and 
general  expenses  and  special  charges  amounted  to  £29,896  (£28,707),  and. 
after  providing  for  income  tax,  interest,  sinking  fund,  &c..  the  net 
profit  is  £776  (£4,109).  of  which  £4,041  (£3,893)  is  to  be  devoted  to  rehef 
of  rates.  Average  price  obtained  was  l-282d.  (l-329d.)  jrer  unit.  Units 
generated  were  r2,373.  230  (10,800,225),  and  sold  11,075.893  (9.670.008). 
Total  maximum  supply  demanded  was  5,102  kw.  (4,480  kw.).  There  are 
2.517  (2,492)  consumers,  and  total  connections  are  equal  to  304,703 
(282.008)  30-watt  lamps. 

Liverpool. —  A  traffic  return  compiled  by  Mr.  C.  W.  Mallins, 
manager  of  the  Corjioration  tranu\ays,  show.s  that  the  receipts  from 
Jan.  i  to  Aug.  21  were  £442,221  (compared  with  £44.3,061  in  the 
corresponding  period  la,st  year),  and  passengers  carried  were 
95,7(;0,114  (against  94,053,74l"). 

The  chairman  of  the  Tramwaj-s  Committee  (Mr.  E.  Russell- Taylor) 
explained  to  the  Council  that  the  decrease  in  receipts  with  an  increase  in 
passengers  was  due  to  4.483,755  free  jovirneys  having  been  given  to 
soldiers  and  to  nurses. 

Salford. — The  tramway  accounts  for  tho  year  ended  March  31 
show  gloss  capital  expenditure  £725,485,  of  which  £512,005  is  out- 
standing. 

Revenue  was  £262,454  (compared  with  £277,856  in  1913-14),  working 
expenses  w-ere  £170,521,  allowances  to  employes  serving  with  H.M. 
Forces  absorbed  £6.226,  interest  (including  income  tax,  &c.)  £21,071. 
.sinking  fund  £668  and  rents  to  outside  authorities  £29,063.  leaving  a  net 
balance  of  £32.264  (£26,4.50).  Average  total  revenue  per  car-mile  was 
10-807d..  traffic  receipts  being  10-577d.  (against  10-461d.),  and  working 
e.Kjjcnses,  including  total  power  cost,  were  7-022d.  Average  ordinary 
fare  charged  i>er  mile  was  0-46d.  Passengers  carried  were  54,343,908 
(53,124.546),  car-miles  run  5,828,238  (6.235,278)  and  units  used  9,602,,534 
=  1-667  ]ier  car-mile. 

Mr.  G.  W.  HoLFORD  (general  manager)  says  in  his  report  the  length  of 
tramways  worked  by  the  Corporation  is  75^  miles.  The  stock  of  cars  is 
200,  in  addition  to  tower  and  salt  waggons,  &c.,  and  24  bogie  truck  type 
cars  are  on  order.  407  employes  have  left  to  join  H.M.  Forces.  So  far 
a.s  it  has  been  adopted,  the  employment  of  female  labour  has  been 
attended  with  considerable  success.  £22,000  (as  in  previous  year)  has 
been  contributed  in  aid  of  rates  and  £10,264  (£4,450)  placed  to  depre- 
( iation  and  renewals  account.  The  Council,  having  decided  that  no 
imploye  should  be  at  a  financial  loss  consequent  upon  enlistm<'ut.  the 
wages  of  the  men  have  Iicen  made  up  to  the  extent  of  £6.226.  14s.  .')d. 
In  regard  to  a  war  bonus  to  the  other  employes  during  tlie  war,  the  Com- 
mittee decided  to  grant  such  sj^cial  terms  to  the  slcilled  workmen  as  were 
agreed  upon  between  their  Trades  Unions  and  Employers'  Federations, 
and  to  all  others  the  following  :  Householders,  2s.  6rl.  per  week  ;  other 
than  householders.  Is.  dd.  ;  and  youths  under  18,  Is.  These  payments 
represent  about  £100  per  week. 

Approximately  141  miles  of  line  have  Ixsen  relaid  since  1908,  and  in 
nearly  all  ca.ses  rails  of  the  Sandberg  siwcification  (which  it  is  .anticipated 
will  give  a  longer  life  than  the  rails  previously  used)  have  IxHrn  adopted, 
and  the  joints  welded  by  the  Thermit  process.  The  rail-joints  of  the 
traiiiwayrt  in  Kccles  New-road  between  Weastc-road  and  the  borough 
Iniunilavy  with  Eccles.  and  in  Eccles  Old-road  between  the  Woolpack. 
I'cnilUton  and  the  lx)rough  Vjoundary  at  Gilda  Brook  (6  miles)  have  l)een 
electrically  welded  by  the  Tudor  process.  The  staff  have  r.lso  during  the 
year  tx«n  engaged  on  the  work  of  conversion  from  single  to  double  line 
•if  a  portion  of  the  tramways  in  Camp-street  and  also  in  Bury  t)ld-road  in 
I'restwieh. 


COMPANIES'  MEETINGS  AND  REPORTS. 


BOGNOR  GAS   LIGHT   &   COKE   CO.— At  the  half-yearly  meeting  on 

M..iid,iy  I  he  clMirniiTn  (Mr.  Ily.  i/ivett.  .I.P.)  said  that  they  were  paying 

A    111  III. ml  :ii  rale  of  3  jht  eeiil.  \ii:t  annum.     Owing  to  the  eontinue(l 

■   in  the  priecK  of  coal  ami  oil.  the  directors  regretted  that  a  higher 

"I  had  not  liei'ii  recommeiideil.  but.  having  i-egard  to  the  great 

-'  '"  'I'f  ivveniie  from  public  lighting  and  the  reduced  e(>n«iini|ition 

..(  Iiolli  gnM  and  e|i-elrieity  by  private  oonHumers,  they  consi<lered  it 
.idvi.xal.li!  to  hiiHbaiid  their  resources.  However,  he  thought  that  they 
had  ilone  fairly  well.  eN|)eeially  in  vii'W  oft  he  fact  that  they  hail  a  much 
larger  capital  to  pay  dlviiliixl  upon  in  consc-quence  of  the  .levelopmenl 
of  the  electricity  undertaking,  which  had  not  bi-gtm  to  ohow  the  great 


lienefits  wliich  they  ho])ed  to  get  from  it  eventually.  There  would  have 
been  a  great  increase  but  for  the  miUtary  restrictions  placed  on  lighting, 
which  had  resulted  in  candles  being  used  in  many  houses  in  place  of  other 
iUuminauts. 

BRAZILUN  TRACTION,  LIGHT  &  POWER  CO.  (LTD.)— The  report  for 
1974  states  tliat  during  the  year  a  few  of  the  outstaiiding  shares  of  the 
Rio  de  .Janeiro  and  the  Sao  Paulo  Tramway.  Light  &  Povrer  Companies 
were  acquired,  and  a  large  controlling  interest  was  secured  in  the  Cia 
Rede  Telephonica  Bragantina.  a  telephone  company  carrying  on  business 
throughout  the  state  of  Sao  Paulo.  The  company  has  also  acquired  an 
importivnt  interest  m  the  Cia  Telephonica  do  Estado  de  Sao  Paulo,  whose 
total  issued  share  capital  on  Dec.  31,  1914,  was  §116.217,500,  divided 
into  1,062,175  ordinary  and  100,000  6  j)er  cent,  cumulative  preference 
shares  of  SlOO  each.  In  .lanuarj',  1914,  the  Rio  de  Janeiro  and  Sao 
Paulo  Comparues  created  issues  of  5  per  cent,  general  mortgage  bonds, 
that  of  the  Rio  de  Janeiro  Co.  being  for  an  authorised  amount  of 
£2,000.000  and  the  Sao  Paulo  Co.  for  £1,000,000.  The  bonds  were  created 
for  use  as  coUatenal  security  for  raising  moneys  for  capital  requirements 
when  necessary,  and  during  the  year  a  portion  of  each  of  these  securities 
was  issued  for  this  purpose.  The  year  has  been  one  of  general  business 
depression  in  Brazil  on  account  of  the  local  conditions,  both  financial  and 
commercial.  After  war  was  declared,  the  conditions  became  very  serious 
and  the  monetary  stringency  was  so  acute  that  the  Government  declared 
a  moratorium  which  continued  until  the  end  of  the  year.  The  Govern- 
ment made  an  issue  of  currency  which  helped  to  relievfe  the  stringency, 
but  caused  great  fluctuations  in  exchange,  the  value  of  the  milreis  drop- 
ping as  low  as  lOJd.  during  the  second  week  in  September.  The  war  had 
also  the  etfect-  of  stopping  the  usual  method  of  remittances  by  means  of 
bills  of  exchange,  and  for  several  months  it  was  practically  impossible  to 
remit  money  from  Brazil  for  payment  of  coupons  and  dividends.  As  the 
situation  did  not  improve,  the  Board  decided  in  October  to  remit  its 
funds  in  coffee,  as  they  felt  that  this  method  of  remittance  was  a  sound 
and  safe  procedure.  As  the  Rio  de  .Janeiro  Co.  hits  mider  charter  a  fleet 
of  steamers  for  carrying  coal  and  other  material  required  by  the  com- 
panies in  Rio  de  Janeiro  and  Sao  Paulo,  the  board  employed  such 
steamers  on  their  return  journeys  for  freighting  the  coffee  purchased  in 
Brazil  to  the  New  York  and  Euroi>ean  markets,  and  as  coffee  is  a  staple 
product  in  commerce,  it  offered  a  safe,  and  at  that  time  the  only  prac- 
tical, means  of  remitting  the  com])anies"  funds.  Up  to  the  end  of  the 
year  there  had  been  purchased  and  shipped  from  Rio  de  Janeiro  and 
Santos  278,400  bags  of  coffee  of  the  value  of  11.695  contos  of  reis.  all  of 
which  has  since  been  disposed  of  in  New  York  at  prices  which  have 
enabled  the  company  to  net  an  average  of  ISjJd.  per  milreis,  which  is 
materially  in  excess  of  the  average  rate  of  exchange  during  the  same 
period,  even  if  it  had  been  possible  to  buy  bills  for  such  a  large  amount  of 
money.  The  result  of  the  company's  oj»rations  for  the  year  have  not 
Ijeen  as  satisfactory  as  .anticipated.  The  earnings  of  the  tramway 
systems  in  Rio  de  .Janeiro  and  Sao  Paulo  were  seriously  affected,  but  t  he 
gross  income  of  the  combined  companies  in  Brazilian  currency  showed  a,n 
increase  over  the  previous  year.  The  revenue  from  securities  owned  and 
>nider  contracts  with  subsidiary  companies  wasS7.523.(i95-85  and  inten-st 
on  advances  to  subsidiary  companies  came  to  8535,117-25,  a  total  of 
§8.058,813-10.  Deducting  general  and  legal  ex|K'nses,  administration 
charges  and  interest  on  loans  the  surplus  available  for  dividends  was 
87.666,532-19.  After  jiayment  of  a  6  pev  cent,  dividend  on  the  piv- 
ference  and  common  shares  the  net  surplus  was  $800,412-69.  All  jiossible 
expenditure  on  capital  account  in  connection  with  the  development  of 
the  property  was  suspended,  but  there  was  a  large  amount  of  work  under 
way  which  it  was  necessary  for  the  sul>sidiary  companies  to  complete, 
and  a  consider.able  amount  of  construction  work  had  also  to  bo  carried 
out  in  order  to  comply  with  the  obligations  of  tlie  different  concessions 
The  board  express  their  keen  regret  at  the  death  of  Dr.  F.  S.  Pearson,  thi 
late  president  of  the  ecunpaiiy.  who  was  lost  by  the  sinking  of  tin 
"  Lusitania."  In  May  Mr.  Alex.  JIaekenzie  was  elected  jiivsident  nf  lln 
company  as  well  as  of  the  Rio  de  Janeiro  and  S.ao  Pa\ilo  Tramw.ay.  Liuhi 
&  Power  Companies,  and  of  the  Sao  Paulo  Kleetrie  Co. 

ELECTRIC  SUPPLY  CO.  OF  VICTORIA  (LTD.)— The  equivalm 
nuniher  of  33  wall  lamps  coiuieeled  at  M.ireli  31  was  1.50.i:{2,  agai 
130.357  in  1914  and  107.108  in  1913;  and  the  number  of  pas,seni;er 
carried  was  .5.1 77.3(18.  against  5.566.470  and  5.707.842  resiH-ctively.  Tin 
year's  revenue  was  £86,799.  12s.  .5d.  and  the  (expenditure  £.56.9i)0.  Is.  Id 
leaving  a  gross  profit  of  £29.809.  1  Is.  4d.,  against  £31.499.  16s.  7d.  Th 
decreased  profit  is  accounted  for  by  abnormal  eomlitiiuis  during  tlie  las' 
nine  months  of  the  year.  A  .serious  drought,  last  ing  about  seven  month; 
was  experienced  in  \'ict(iria.  resulting  in  a  serious  trade  depression,  am 
the  war  has  seriously  affected  tlie  receiiits  ivom  the  tramways  in  Hallara! 
and  Bendigo.  A  considerable  number  of  the  male  inhabitants  of  Itallarn 
and  Bendigo  have  enlisted  (including  several  of  the  company's eniploy<Sf ) 
and  the  absence  of  so  large  a  luimber  of  men  has  also  affected  tlie  traSt 
receipts.  The  balance  to  credit  of  profit  and  loss  account,  inehidini 
£3. ()26  brought  forward,  and  after  deducting  deh(>ntuiiMnterest.  &o.,  i 
£17.524  The  directors  propose  to  devote  £14,6.58.  1.5s.  to  pay  arret* 
of  preference  iliviilend,  to  write  £856  off  "  discount  and  commission  01 
dihi-iilun-  sloi-k  aei'ount."  and  lo  carry  forw.ard  £1,999.  Ii>s.  U>d. 

MANAOS  TRAMWAYS  &  UGHT  CO.  (LTD.)— The  report  for  the  J*« I 
to  April  30  slates  that  (he  gross  receipts  were  £11(>..P20.  a  decroaaexl 
£22.457  ;  the  expenses  were  £84.240.  a  ileerease  of  of  £12.608,  AndOol 
earnings  £26,180,  a  decrease  of  C9.84S.  The  fall  in  exchange  has  resul^l 
in  a  loss  of  £6.180  on  remiKauccs  during  the  year.  After  providing l»l 
interest,  London  eh.arges.  *e,.  plaeiiig  £1,725  to  debenture  sinking  fifldj 
the  profit  balance  of  £4,002  is  to  be  carried  forward. 
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NEW    COMPANIES,    STATUTORY    RETURNS, 
MORTGAGES  AND    CHARGES. 


NEW  COMPANIES. 

COVENTRY  ALUMINIUM  &  REFINING  CO.  (LTD.)  (141,388).— Reg. 
Aug. 26, capital  £1,000  in  £1  shares,  to  carryon  the  business  of  engineers 
patentee.^,  machinists  and  tool  makers,  malleable  iron,  brass,  copper, 
ivluminiiiin  ;',nd  general  metal  refiners,  &c.  Private  company.  Reg- 
office  :    Xelson-street,  Coventry. 

MILTON  AOCUMULATORS  (LTD.)  (141,409).— Reg.  Aug.  27,  capital 
£1,000  in  £1  shares,  to  carry  on  the  business  of  manufacturers,  repairers, 
constructors,  designers,  importers  and  exporters  of  acaumulators,  motors, 
motor  and  other  cycles  and  all  accessories  and  appliances  relating  to 
motoring,  conductors  of  schools  of  instruction  for  motoring,  electrical  and 
motor  engineers,  &e.  Private  company.  First  directors  are  M.  Wolff 
.11(1  A.J.  Mardliii  (both  permanent).     Rsg.  office  :  84,  Milton-street,  E.C. 

STAINES  MACHINE  CO.  (LTD.)  (141,259)— Reg.  Aug.  12,  •capital 
t4,."iOO  in  £1  .shares  (750  management),  to  carry  on  the  business  of  iron- 
tciuuders,  mechanical  and  electrical  engineers,  manufactiurers  of  machinery 
.ihI  parts  of  machinery  for  making  munitions  of  war,  tool  makers,  &c. 
I'l  ivate  company.  First  dii-ectors  are  H.  H.  Clark.  H.  W.  Shaw  and  E. 
I'ullirook  (all  permanent).     Reg.  office  :    1,  London-road,  Staines. 

WESTWOOD  ELECTRICAL  CO.  (LTD.)  (141,38.3).— Reg.  Aug.  25,  capital 
£4,000  in  £1  shares,  to  carry  on  the  business  of  manufacturers  of  and 
dealers  in  electrical  and  general  fittings  and  aecessoiy  parts  thereof, 
electrical  and  general  engineers,  &c.  Private  company.  First  directors 
are  F.  West  wood  and  E.  11.  Westwood.  Reg.  office  :  Lawdon-road, 
Bordesley,  Birmingham. 

WHIPP  &  BOURNE  (LTD.)  (141.413).— Reg.  Aug.  27,  capital  £35,000  in 
£1  shares,  to  take  over  the  business  carried  on  as  "  W'hipp  &  Boimie,"  to 
carry  on  the  business  of  switchgear  makers,  electricians,  mechanical 
engineers,  &c..  and  to  adopt  an  agreement  with  S.  Whipp,  ('.  W.  D. 
Bo\ime  and  F.  WTiipp.  Private  company.  First  directors  are  S.  Whipji, 
('.  W.  D.  Bourne  and  F.  Whipp  (all  permanent  managing  directors, 
subject  to  holding  not  less  than  5,000  of  shares  allotted  to  them  under 
purchase  agreement). 

STATUTORY   RETURNS. 

BUDE  ELECTRIC  SUPPLY  CO.  (LTD.)— Return  to  May  1,  gives  capilai 
as  £15,000  in  £1  shares.  10.000  shares  taken  up.'  £10.000  paid. 
Mortgages  and  charges  :  £2,500  mortgage  debenttires. 

CHLORIDE  ELECTRICAL  STORAGE  CO.  (LTD.)— Capital  at  Mav  26  was 
£13.j.2.">0  in  i;:;. 0(1(1  pnfrn-ncT  and  7:!.2.Tt)  ordinary  shares  of  £1  each.  .\1I 
shares  taken  ii|i.  t;7."i.7.'iS  paid  i>n  4S.7.10  preference  and  26.988  ordinary. 
£59.512  eonsiilercd  as  paid  on  13.2.50  preference  and  46,262  ordinary. 
Morgages  and  cliarges  :   Nil. 

DIRECT  UNITED  STATES  CABLE  CO.  (LTD.)— The  capital  in  return  to 
Mav  11  is  £1.300.000  in  £10  shares.  121.420  shares  taken  up  and 
£1,21  (.200j|)aid.     Mortgages  and  charges  :    Nil. 

EVERETT,  EDGCUMBE  &  CO.  (LTD.)  -Return  to  .luly  29  gives  capital 
as  £2.">.0()0  in  5.(«KI  6  per  rent.  cinnulati\T!  preference,  19,997  ordinary 
and  I  line  "  A  '  shares  of  £1  eiieh.  3.300  preference,  19,043  ordinary  anil 
hree  'A"  shares  taken  up.  £11.49(">  paid  on  2,500  preference.  8,995 
rdinary  and  one  "A."  £10.850  considered  as  paid  on  800  preference. 
10,048  ordinary  and  two  "  A.'     Mortgages  and  charges  :   £1.600. 

LA  PLATA  ELECTRIC  TRAMWAYS  CO.  (LTD.)— Return  to  May  1 1  gives 
aiiital  as  It.-.O.ddd  in  2(i0.0(i()  preference  and  250.000  ordinary  shares 
f  £1  each.  .\11  shares  taken  up.  £170,007  paid  on  170.007  preference. 
279,993  considered  as  paid  on  29,993  preference  and  250,000  ordinary 
lortgages  and  charges,  £100,000. 

HERTHTR  ELECTRIC  TRACTION  &  LIGHTING  CO.  (LTD.)— In  return  (o 
lay  31  capital  is  £10(1.0(10  in  i;.0O(l  preference  and  14.000  ordinary  shares 
f  £5  each.  6.000  preference  and  8,000  ordiiiarv  shares  taken  up. 
70,000  paid.  Mortgages  and  charges  :  £48.400.  "  Reg.  office  :  Eloc- 
rical  Federation  Offices.  I,  Kingsway,  W.C. 

MORTGAGES  AND  CHARGES. 

ILECTKO  FLEX  STEEL  CO.  (LTD.)  Memorandum  of  sati.sf  act  ion  to 
xtent  of  i:;7..".oo  ,,ii  .Inly  30.  nil.';,  of  debentures  dated  from  Dec.  19. 
»I3,  to  Sepl.  2!i.  I'.lN.  Kieuring  £45,000,  has  br.-eii  liled. 

P»rtirii|i„s  of  £40.00(1  debentures,  created  .lulv  30.  lOi."..  have  Ix-eri 
I'-d.anioinil  of  present  Ihsuc  JK-iiig  £I5,0(J0.  Property  eliargdd  :  Com- 
my's   imdiTlaking  and   pro|)erty,  present  and  future.     No  trustees. 

:TTER3  VENTILATING  ft  ENGINEERING  CO.  (LTD.)  Uand  rogistrv 
.  ■■  I  liai  l;.  .umI  assiunmeiil  of  .■..iitraet  on  lands  and  preniiws  in  VVooj- 
■  Mill  cirl am  inoni^ys.  all  Hali-d  Aiii.'.  6,  1915,  (<>  secure  all  moneys 
or  to  become  due  from  Company  to  London  and  Provincial  Bank. 


CITY  NOTES. 


MEMORANDA  (Sept.  1). — Bank  rate  5  per  cent,  (since  Aug.  8,1914) 
Consols  G')i.  Consols  Pay  Day  Oct.  1.  Stocks  and  Shares  Ticket 
Days  Sept.  9  and  28.     Pay  Days  Sept.  10  and  29.    Price  of  silver,  23-i]jd. 

COMMERCIAL  CABLE  CO. — The  regular  quarterly  dividend  of  1  per 
cent,  on  the  preferred  sliares  and  tlie  regular  quarterly  dividend  of  IJ  per 
cent,  on  the  common  shares  in  tlie  M?,ckav  Companies  will  be  paid  on  tlie 
1st  prox.     The  transfer  books  will  n.,t  In-  closr.l. 

COMPANIES  TO  BE  STRUCK  OFF  THE  REGISTER.— The  following  will  b  ■ 
struck  off  the  register  of  .Joint  Stock  Companies  unless  cause  to  the 
contrary  is  shown  before  Nov.  17  :  Collieries  Electric  Power  Develop- 
ment Synd.,  Dimming  Switches,  Electric  SiJeller,  Engineering  Equipment, 
Homes  Earphone  Co.,  Hydro-Electric  Lift  &  Crane  Co.,  London  Electric 
Treatment  Co.  (1911),  Magnet  Galvanising  &  Plating  Co.,  Universal 
Patents  Bureau.  , 

DAVIS  &  TIMMINS  (LTD.) — The  directors  announce  an  interim  dividend 
at  rate  of  6  ]wr  cent,  per  annum  (less  tax)  on  the  ordinary  shares  for  the 
past  half  viar.  ]iayab!e  15th  inst. 

DUMBARTON  BURGH  &  COUNTY  TRAMWAYS  CO.— The  accounts  for 
the  year  endicl  ,Fuly  31  shuv.-  a  divisible  balance  of  £10.790.  after  pro- 
viding for  debenture  interest.  A  dividend  of  1 4  per  cent,  is  proposed  on  the 
ordinaiy  shares,  lea\ing  £3,595  to  be  carried  forward. 

OXFORD  ELECTRIC  CO.  (LTD.) — The  directors  announce  an  interim 
dividend  at  rate  of  5  per  cent,  per  amium  (less  tax)  on  the  ordinary  shares 
for  the  past  half-year. 

STEWARTS  &  LLOYDS  (LTD.) — An  interim  dividend  at  rate  of  10  per 
cent.  ])er  annum  has  been  declared  on  tlie  preferred  ordinary  shares  for 
the  half-year  ended  June  30. 

TYNESIDE  ELECTRICAL  DEVELOPMENT  CO.  (LTD.)— The  directors 
have  declared  an  interim  dividend  at  rate  of  6  per  cent,  per  annum  on  the 
preferred  ordinary  and  5  per  cent,  on  the  deferred  ordinary  shares  for  the 
lialf-ycar  ended  July  31,  payable,  less  income  tax.  on  Aug.  31. 

WASTE  HEAT  &  GAS  ELECTRICAL  GENERATING  STATIONS  (LTD.)— 
The  directors  have  declared  an  interim  divid  iid  of  21  ])er  cent,  for  the 
half-vear  ended  July  31. 


ELECTRICAL  COMPANIES'  SHARE  LIST. 

What  were  known  as  "  official  quotations  "  are  not  now  issued,  but 
we  give  below  the  latest  prices  at  which  actual  transactions  took  plaoe 
on  or  before  Wednesday,  S  111.  I.  The  greatest  care  is  taken  in  compiling 
these  figures,   but  the  difficulty  of  verification  ia  now  much  increased. 
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METAL  PRICES. 


Mer^srs.  J   B.  Gamham  &  Sons,  132,  Upper  Thames-street,  London,  E,C.,  quote  under 
date  Sept.  1    the  following  as  the  present  basis  prices  of 
Nsvr  Mbtals.  per  lb. 

Solid  Drawn  Brass  Tubes.... __       13d. 

Solid  Drawn  Copper  Tubes  ......     I3id. 

mi. 
15d. 


Brazed  Copper  tabes 
Brazed  Brass  Tubes  . 

Brass  Wire 

Copper  Wire  

Rolled  Brass  

Brass  Sheets  


per  ton. 
English  Lead..- „  ____  f.23  5  0 
Antimony  ____....„_      Nominal. 


Mar,  Sept 
Mar,  Sept 
Jan,  July 

March 
Jan,  Jly 

Apl,  Oct 

Mar 
Jan,  July 
Jan.  July 
Aug,  Feb 
Jan,  July 
Mar,  Sep 

April 
Apl, Oct 
Jan,  July 
Jan,  July 
Feb,  Aug 
May.  Nov 

Sept 
Feb,  Aug 

May 
Jan,  July 
Jan,  July 
Jun,  Dec 
Feb,  Aug 

Jun,  Dec 
Feb,  Aug 
Apl,  Oct 
Apl,  Oct 
Mar,  July 
Jan,  Jly 
May,  Aug 
May,  Aug 
Jun,  Dec 
Jan,  Dec 

Jan,  July 
Fb.My.Aug.N 
Fb.My.Aug.N 
Ja.Ap.Jly.O 
May,  Nov 


Ja,Ap,Jly,0 
Ja.My,Jly,0 
Ja.My,Jly,0 

May,  Nov 

Feb,  Aug 
Ja,  Ao.Jly.O 
Ja,  My,  Jly 

May(  Nov 
April 
July 

May.  Nov 

May,  Nov 
Mr,Jly.O.Dec 

Jun,  Dec 

May,  Nov. 

Ja,Ap,Jn.O 

Jan,   Jly 

Nov. 
May,  Nov 

AdI,  Oct 

Jan,  July 

Jan,  July 
Apl,  Oct 

Jan,  July 

Jan,  July 

Sp.Dc.Mr.Jn 
Sp.Dc.Mr.Jn 
Ja.Apl.Jly.O 
Ja.Ap.jiy.O 
Apl,  Oct 

Jun,  Dec 

Jan,  July 

Jan.  July 

Jan,  July 

Jan,  July 

Fb,M,Aug,N 

Ja,Api,Jly,0 

I         May 

I    May,  Nov 

Mar,  Sep 
Feb,  Aug 

Jan,' July 
Fb.M,Aug-.N, 
Mar,  Sep 
Feb,  Aug 
Jun,  Dec 
Feb,  Aug 

Mar.  Sept 
Jun,  Dec 

May,  Nov 
Mar,  Sept 
Ja,Apl,Jly,0 
June,  Dec 
Apl,  Oct 
Jan,  July 
Ja.Apl.Jly,0 
Jan,  July 
May,  Nov 
Jan.  July 
Jan.  July 


0u3  MsTAUi  per  ton. 

12sd      Clean  Scrap  Copper _  £62  ID  0 

13d.     Brazlery  Copoer  Scrap. .....  £55  0  0 

12id.     Clean  Scrap  Brass £43  0  0 

I2}J.     Old  Lead    £18  10  0 

Old  Zinc £35  0  0 

Hollow  Pewter £110  0  0 

Black  Pewter £80  0  0 

Gun  Metal £57  0  0 


per  ton. 
Copper  Sheets    _.._»„—     £98    0    0 

Spelter £74    0    0 

Mr.  A.  loseph.  Earl-street,  London-road.  Southwark,  London,  S.E.,  quotes  under  dale 

August  31,  the  followtog  prices  of  Scrap  Mbtals  : — 

per  ton.  per  ton. 

Aluminium  Cuttings    £75    0    0     Old  Lead £19    0    0 

Clean  Mixed  Brass    „     £54    0     0     Tea  Lead £17  10     0 

Clean  Copper £65    0     0      0!i  Zinc £40     0     0 

Brazlery  Copper £63    0    0      Hollow  Pewter £112    0     0 

Gun  Metal £62    0     0    Shaped  Black  Pewter  £8D    0     0 

Mr.  Joseph  can  supply  solder  at  the  following  orlcss  per  ton  i  Plumb^r'i  Solder  (in  bar 

or  strip),  £70 ;  Commercial  Tinman's  Solder,  £90  :  Blowpipe  Solder,  £100. 


ELECTRIC  TRAMWAY  &  RAILWAY  TRABTIC  RECEIPTS. 


Inc.  or  dec. 
I        (a) 


Abeideen Corporatloa  ... 

Anglo-Argentine 

Ashton-under-Lyne 

Ayr  Corporation 

Bath  Electric  Trams,  Ltd 
Birkenhead  Corporation . . 
t  Birmingham  Corporation. 
Blackburn  Corporation  . . 
Blackpool  (Corporation  . . 
Blackpool  and  Fleetwood 

Bolton  Corporation 

Bournemouth  —  -.  q^^^ 

Bradford  Corporation 

Brighton  Corporation 

„  ,  .  ,  .^  fTrams.. 

Bristol  Trams  I  g^3^jj(. 

Burroah  E.  Trams  &  Ltg. 
Burn  ley  Corporation    .... 

Burton  Corporation 

Bury  (Corporation 

Calcutta  Tramways  Gj.  .. 

Camborne-Redruth    

Cardiff  Corporation 

Cork  Electric  Trams  Co. . . 
Coventry  Corporation  .. 
Croydon  (Corporation  .... 

*  Derby  (Corporation 

Dover  Corporation 

Dublin  &  Lucan  Railway  . 

Dublin  United 

Dundee  Corporation 

East  Ham  Council 

Exeter  (xirporatlon 

Glasgow  Corporation 

Glossop  Trams 

(Gloucester  (Corpn 

,,  ,.,     -  /Trams 

Halifax Corpn.  ••■[Buses 
Hastings  Elec  Trains  Co. 

Huddersfleld  Corpn 

Hull  (Corporation 

lltord  District  Council 

Ilkeston  Corporation 

Ipswich  Corporation 

IsleofThanetCo 

Kilmarnock  Corporation . . 
Lanarkshire  Trams  (Co.  .. 

l.ancashire  United   

Leeds  (Corporation  

Leicester  (Corporation  .... 

Leith  (Corporation  

Lincoln  (Corporation 

Liverpool  (Corporation  . . 
LIandudno&(ColwynBayR 
London  County  (Council  .. 
Lowestolt (Corporation  ... 
M  .lidstone  Corporation . . . 
MancticsterlCorpoiatlon  .. 

Nelson  (Corporation 

Newcastle-on-Tyne  (Corpn 

Newport  (Mon.)  CCorpn 

Northampton  (Corporation 
Nottingham  Corporation 

Oldham  (Corporation 

PorUmouth  Corporation . . 

Preston  (Corf oration 

Rochdale 

Rotherham  (Corporation  . . 

Salford  (Corporation 

t  Snetfteld  Corporation 

Southampton  (Corpn 

Ijouthend  (Corporation . . . . 

South  Shields    

£it'lyb'dge,Hyde,Jic.,Jt  B, 
Sunderland  (Corporation  . . 

Sunderland  District     

Swuiaon  (Corporation  . . . . 

Tyncslde  Tram  (Co 

Wallasey  (Corporation  . . . . 

WalsalKCorporatlon 

W.^ltlumitow 

Warrington  Corporation.. 
West  Ham  (Corporation . . . 

Wit.ih  (Corporation     

Wolverhampton  Corpn.., 
Yorkshire  W.R.  Trams  .. 


Aug.     25 

•        1 
1.961 

„       2b 

48,885 

„       23 

597 

„       28 

523 

„       29 

1,462 

..       21 

15,624 

.,       25 

1,286 

,.       26 

3,555 

,.       28 

1,899 

.,       29 

2,859 

„       25 

2,925 

„       25 

61 

,.       29 

1,601 

„       27 

4.799 

„       27 

5,423 

,.       28 

r5,I74 

..       28 

1,558 

.,       29 

298 

..       29 

1,457 

,.       28 

Ii  65,282 

„'"   26 

'562 

,."  28 

l',i25 

.,       28 

397 

,.       27 

177 

.,       27 

6.D5I 

..       25 

1.445 

„       28 

1,382 

„       27 

462 

..       23 

21.341 

..       28 

157 

..       25 

387 

..       24 

2,563 

„       24 

47 

.,       26 

1.644 

+         18 

+  "'290 
+  301 
+  1,283 
-t-Rl,608 
+      253 

-   "  83 


2.782 
3,092 

709  I 


2,173 
1,943 
9,625 
3.236 


325 

270 

1,765 


768 
3,949 
2,510 

"975 

1,259 
5.319 
9,311 
1,779 
1,288 


1,622 

667 

2.'2 

678 

1,536 

838 

1,182 

455 

3,737 

1,578 

1,155 

1,736 


229 

624 

2,081 

375 


23,284 

1,733,692 

10,873 

7,708 

30',625 
276,569 
29,637 
43,070 
26,351 
58,886 
47,071 
662 

26",i41 
160,441 
165,298 
RI2I,065 
49,614 
6,396 
30,472 


23.189 

7,100 

1390 

208,466 

20.195 

28,913 

8,548 

273.966 

4,311 

7,2C5 

49,095 

1,101 

32,895 

59,264 

65,852 

14,571 

2,836 

12,489 

19,598 

2,656 

65,425 

58,810 

196,923 

103,510 

11,992 

3,111 

456,304 


i: 

V.90( 
18.02' 

l.ll' 

4,59 
2,63' 
3,73 

8J 


37 
-1-   27,97 
r65 


858.379 
8.415 
4,848 

4.251 
136,448 
17,564 
16,619 
80,679 
53.110 

20',467 

24,323 
115.161 
197,823 
32,093 
19,743 


33,147 
24,413 
4,293 
4,747 
29,412 
25,168 
21,251 
9.660 
67,825 
32,371 
23,704 
55,596 


-    28.C 
1.^ 


(a)  These  comparisons  are  with  the  corrtspondlng  period  last  year.      *  Partlr  elK^^' 

t  Includes  omnlhuiw.  %e  }  Minus  2  d*yi.  I  Minus  3  dan  y  Plus  3  dsi 

1  Plus  2  days.        **  CottiBtni  with  one  week  more  list  vur 
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e  British  Association  Meeting. 

'he  meeting  of  the  British  Association  this  year,  not- 

Kstanding  the  accessibility  of  Manchester  as  a  centre,  is 

iparatively  small,  the  membership  being  only  1,350. 

eover,  the  iLsual  attractions  are  much  curtailed.     It  is 

natural  that  the  shadow  of  the  war,   the   greatest 

istroplie  within  the  memory  of  living  man,  should  be 

inctly  felt  at  such  a  meeting  of  the  British  Association. 

is  noticeable  particularly  in  the  address  of  the  President 

in  the  addresses  of  the  Chairmen  of  the  Sections  ;  thus 

that  stress  is  laid  by  the  President,  Prof.  A.  Schuster, 

he  value  of  organisation  and  on  the  view  that  the  effec- 

1688  of  organisation  is  largely  a  matter  of  discipline. 

same  note  is  struck  by  Dr.  H.  S.  Hele-Shaw  in  his 

ess   to    Section    G.     The   latter  points   out   that  our 

■ational  system  is  at  fault  and  that  we  should  seek  to 

ant  in  the  minds  of  young  and  old  those  ideas  of  dis- 

ae  and  service  to  the  State,  the  lack  of  which  so  seriously 

itens  the  organisation  of  our  industrial  life.     Leaving, 

f'ver,  this  national  question  on  one  side  we  fir.d  some 
I  interesting  to])ic8  raised  in  Prof.  Schuster's  addre.ss. 
f  these  is  the  question  whether  minds  are  essentially 


different  in  different  walks  of  life.  Is,  for  example,  the 
mind  of  the  mathematician  essentially  different  from  that 
of  the  successful  artist  or  ofthe  successful  business  man  ? 
Although  most  of  us  would  say  that  the  mathematician 
must  possess  particular  and  uncommon  faculties,  yet 
PoiNCARE  came  to  the  conclusion  that  mathematics  merely 
require  a  special  type  of  memory.  Similarly,  he  expresses 
the  view  that  invention  consists  in  selecting,  and  i)i  only 
takmg  into  accoimt,  those  combmations  which  are  likely  to 
be  useful. 


Probably  many  of  us  will  feel  disinclined  to  put  the  matter 
so  simply  as  it  appealed  to  Poincare.  Nevertheless  there 
is  no  doubt  much  truth  in  the  view  that  invention  consists 
largely  in  the  selection  of  suitable  combinations  for  detailed 
study,  and  we  are  in  agreement  with  Prof.  Schuster 
in  his  statement  that  when  a  new  fact  or  generalisation  is 
announced  there  are  always  many  who  claim  to  have  had, 
and  perhaps  vaguely  expressed,  the  same  idea.  They  put 
it  down  to  bad  luck  that  they  have  not  pursued  it,  but  in 
reality  they  have  failed  to  perceive  its  value 'and  thus  have 
shown  their  incapacity  as  inventors.  Prof.  Schuster 
objects  strongly  to  the  way  in  which  artificial  barriers^are 
erected  between  different  groups  of  industries  with  the  idea 
that  special  gifts  are  associated  with  different  occupations. 
He,  therefore,  sees  little  use  in  clamouring  for  affairs  to  be 
managed  by  men  in  one  particular  line  or  another,  because 
such  clamouring  generally  arises  through  contrasting  the 
strongest  men  in  one  line  with  the  weakest  in  another.  We 
think  it  will  be  generally  agreed  that  no  one  particular  line 
is  desirable,  but  that  combination  is  the  ideal,  particularly 
between  theory  and  practice.  As  Prof.  Schuster  says, 
^Jfe  most  fatal  distinction  that  can  be  made  is  one  that 
brings  men  of  theory  into  opposition  to  men  of  practice,  for 
both  theory  and  practice  are  essential  for  the  greatest 
progress. 

In  his  address  to  Section  G,  Dr.  Hele-Shaw  referred  to 
certain  points  which  cannot  receive  too  much  emphasis. 
One  of  these  is  the  fact,  which  we  do  not  think  Is  sufficiently 
realised  at  the  present  lime,  that  when  the  present  war 
comes  to  an  end  it  will  ccrtaiiij.y  be  followed  by  a  commer- 
cial war  of  the  most  strenuouj/kind.  This  will  be  as  serious 
to  as,  as  a  nation,  as  the  war  which  is  still  raging,  and  we 
shall  be  exceedingly  foolish  if  we  are  not  prepared  for  it. 
It  is  only  necessary  to  look  at  the  nuirvellous  j)rogress  made 
by  Germany  during  iIk;  last  half  century  in  the  arts  and 
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manufactures  to  realise  to  some  extent  what  we  have  yet 
to  meet.  .  German  industrial  and  financial  methods  may 
be  artificial,  but  they  have  produced  remarkable  results, 
and  we  can  only  hope  to  compete  with  German  products  by 
adoptmg  proper  organisation, and  by  all  interests  combining 
for  the  conmion  good.  Turning  to  education,  Dr.  Hele- 
Shaw  rightly  remarks  that  a  professor  is  very  rarely  en- 
dowed with  both  the  gift  of  teaching  and  with  that  of 
orighial  research.  Not  mfrequently,  however,  it  happens 
that  a  professor  who  is  capable  of  carrying  out  valuable 
researches  has  to  spend  the  bulk  of  his  time  in  teaching  and 
in  routme  work,  attending  innumerable  committees  and 
burdened  with  the  general  organisation  of  his  college  or 
imiversity.  There  should  be  some  discrimination  in  these 
matters.  If  a  professor  is  a  bad  lecturer,  as  sometimes 
happens,  and  yet  is  capable  of  valuable  research,  he  should, 
as  Dr.  Hele-Shaw  suggests,  be  reheved  of  some  of  the  work 
for  which  he  is  least  fitted.  In  other  words,  let  us  try  to 
make  the  most  of  the  men  we  have. 


Factory  Lighting. 

I  ■  It  will  be  remembered  that  in  l'J13  a  Departmental 
Committee  was  appointed  to  inquire  and  report  as  to  the 
conditions  necessary  for  the  adequate  and  suitable  lighthig 
of  factories  and  workshops.  The  importance  of  the  subject 
scarcely  needs  emphasising,  and  yet  it  is  quite  clear  that 
there  are  many  factories  whose  owners  do  not  feel  that  it  is 
worth  while  to  have  anything  more  than  an  inferiorstandard 
of  illuminaaon.  There  is  little  doubt  that  insufficient  Ught 
is  bad  for  the  health  and  leads  to  defective  eyesight,  and 
that  the  output  of  a  factory  is  materially  diminished  by 
Insufficient  illumination.  In  the  evidence  given  before  the 
Committee  a  case  was  cited  in  which  the  output  was  dimm- 
ished  12  to  20  per  cent,  during  the  hours  of  artificial  light, 
and  in  another  factory  the  earnings  of  the  workers  increased 
114  per  cent,  after  the  installation  of  a  better  system  of 
lighting.  There  can  really  be  no  question  that,  from  the 
commercial -point  of  view,  good  illiunination  in  factories  is 
worth  paying  lOr.  There  is  a  difficulty,  however,  in  drawing 
up  satisfactory  regulations  on  the  subject.  It  is  compara- 
tively easy  to  state,  for  example,  what  is  a  "  reasonable 
temperature,"  as  vaguely  required  by  the  Factory  Acts  ; 
but,  when  we  come  id  illumination,  what  is  adequate  in  one 
case  may  be  totally  inadequate  in  another. 


An  example  of  this  fact  is  foimd  in  experiments  carried 
out  at  the  National  Physical  Laboratory,  in  which  it  was 
foiuid  that  seamstresses  could  work  comfortably  with  white 
calico  imder  an  illumination  of  1|  foot-candles,  whereas 
they  required  4  foot-candles  in  working  with  black  material. 
That  there  should  be  such  differences  is  quite  obvious  Id 
those  who  arc  accustomed  to  problems  of  artificial  lighting, 
but  they  render  it  impossible  to  draw  up  any  hard  and  fast 
rules  of  a  general  character.  Consequently,  the  Committee 
have  contented  themselves,  and  we  think  quite  wisely,  with 
making  general  recommendations,  such,  for  example,  that 
the  iiiuiiiination  on  a  horizontal  plane  at  lloor  level  in 
working  ureas  of  wr)rk  rooms  shall  be  not  less  than  0-25  foot- 
raiulle.  Thia  Hcems  quite  low  enough,  but  it  is  pointed  out 
that  it  Ib  nccesHarv  to  dcul  with  niininia  rutlicr  lliiin  willi 


average  practice.  No  great  attention  seems  to  have  been 
given  to  the  question  of  glare,  but  presumably  this  will  be 
considered  at  a  later  date  when  matters  of  detail  can  be 
decided.  Nothing  is  said  about  rival  systems,  but  probably 
this  part  of  the  subject  was  not  intended  for  discivssion. 
For  the  present,  the  Report  maife  an  advance  which  should 
be  appreciated  by  all  workers  in  factories. 

Long-Distance  Cable  Telephony. 

The  Post  Office  has  recently  laid  dowii  a  -52  pair  loaded 
telephone  cable  from  London  to  Birmingham,  the  special 
feature  of  which  is  that  one  of  the  pairs  is  a  300  lb.  wire^ 
The  cable  in  question  is,  therefore,  something  of  an  experi 
ment,  for  it  has  been  held  that  loading  such  a  cable  woulc 
be  comparatively  useless.  Events  have  proved,  however 
that  the  engineers  are  amply  justified  in  the  experimen 
that  they  have  made.  Last  Wednesday  we  were  privilegec 
to  carry  on  some  conversation  on  this  particular  cable,  fo 
the  purpose  of  which  the  pairs  were  looped  together  so  as  t 
make  up  various  lengihs.  With  a  length  so  obtained  c 
663  miles,  consistmg  of  220  miles  of  300  lb.  wire  and  14 
miles  of  200  lb.  wire,  the  speech  was  excellent,  and  no  cro^ 
talk  was  experienced,  although  other  wires  of  the  cab 
were  m  use  at  the  time,  i^ven  with  a  length  of  854  mile 
speech  was  possible.  In  due  course  this  cable  is  to  I 
extended  to  Liverpool,  as  mentioned  in  another  colunu 
where  we  give  some  further  pariictilars.  This  cable 
certainly  an  excellent  advance,  and  Sir  William  Sling 
and  his  staff  are  to  be  congratulated  upon  their  progressiA 
policy. 


Marconi  Wireless  Telephone.— The  wirek-ss  telephone  tin 
Ml.  Marconi  has  been  lately  developing  has  been  adopted  1 
the  Italian  Navy,  and  tests  are  said  to  have  been  carried  oi 
by  the  British  Admiralty. 

Munition  Works  to  be  Controlled.— The  number  of  co 
trolled  establishments  under  the  Munitions  of  War  Act  is  nc 
715,  as  180  additional' works  have  been  brought  under  the  A 
as  from  September  6th  by  an  Order  issued  on  Sept.  4th  by  t 
Minister  of  Munitions, 

Discovery  of  Radium  in  Colorado.-  It  is  reported  th 
nuneral  springs  have  been  discovered  in  Colorado  contain! 
radium  in  such  lai'gc  quantities  that  a  grantme  of  the  met 
will  in  future  cost  only  £7,200  instead  of  £32,000.  This 
stated  in  a  note  from  the  French  Ministry  of  Foreign  Alia 
to  the  Acadomie  des  Science 

Germany's  Raw  Material.  According  to  '"  The  Time; 
Dr.  Walter  Uatlienau,  the  chairman  of  the  Allgemeine  Elt 
tricitiits-Oesellschaft,  who  is  also  the  president  of  the  R 
Materials  Department  of  the  German  Gtuieral  Staff,  lias  stat 
that  all  anxiety  about  raw  materials  had  vanished  Gerinai 
though  shut  in  by  the  hlockade,  could  still  produce  la) 
quantities  of  waj'  jiuitcrials.  They  had  escaped  econor 
pressure  as  they  had  accustomed  themselves  to  iuteri 
trade,  while  England  was  striving  to  raise  funds  to  pay  I 
c-niii-Mious  liills  f<ir  her  inipurts  and  torci'in  cyders. 

Voltmeters  Approved  by  Board  of  Trade.  On  Sept.  < 
the  Board  of  Tiade  iipiiroved  the  patterns  of  the  Murd 
recording  voltmeter,  Tyjte  MKl  for  testing  electrii-al  preBBi 
sn|)plicd  on  constant  pressure  continuous-current  systei 
l)rovided  the  voltmeter  he  constrnctrd  as  described  in  .spedfi' 
tion  and  drawings  1I.S.8II,  aiul  in  accordance  with  patt< 
70,936,  dtiiosited  by  Messrs.  Evershed  &  \"ignoles.  OB  ' 
same  date  llir  Board  ld^■(.  ap]U'oved  of  the  .Murday  n  coldi 
voltmeter  Type  MH2  (s])ecilication.  itc,  1I.S.,<I3  and  patt 
62,253)  for  testing  elcctrii'al  pressure  when  supi'lii  <1  «"  '' 
constant  ])ressnre  alternating-curent  system,  also  deposited 
.Messrs.  I'A-ershcd  &  \'iL'iiolcs. 
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Munitions  Inventions  Branch. — The  Invention  Branch  of 

he  Ministry  of  Munitions,  the  formation  of  which  was  an- 

lounced  in  our  issue  of  August  13th,  has  now  moved  to  new 

[uarters  at  Princes-street,  Storey's-gate,  S.W.  (formerly  the 

)reniises  of  the  Whitehall  Club).     The  department  is  now  in 

Forking  order,  and  suggestions  of  all  kinds  are  invited,  though 

nventors  are  leminded  that  it  is  undesirable  to  forward  ideas 

Defore  they  are  well  thought  out.     It  is,  therefore,  desirable 

;or  them  to  find  out  as  far  as  possible  from  the  Patent  Office 

:ecords  what  has  been  done  before  in  the  same  line.     All  com- 

nuuications  are  confidential,  and  do  not  prevent  a  patent 

jeing  subsequently  taken  out  shoidd  the  inventor  so  desire  or 

;hould  the  department  think  fit.     It  is  stated,  to  remove  mis- 

;onceptions,  that  any  civil  or  military  servant  of  the  Crown  is 

juitr  at  liberty  to  send  in  sugge.stions. 

Electrification  on  the  North-Eastern  Railway.- It  is  stated 

hat    ex])eriments-  have    been    commenced    (in    the    electrified 

eetion  of  the  North  Eastern  Kaihvay  from  Shildon  to  Newport, 

nd  the  Company  hope  to  open  the  line  to  traffic  by  the  end  of 

he  month.     This  will  constitute  the  first  application  in  the 

iritish  Isles  of  electric  locomotives  to  heavy  goods  traffic, 

lOugh,  as  is  well  known,  this  system  has  worked  successfully 

I  the  I'nited  States  and  on  the  Continent,  notably  in  Italy. 

wo  .small  electric  locomotives  have,  however,  been  in  opcra- 

6n  for  10  years  from  the  Quayside,  Newcastle,  to  Trafalgar 

dings,  their  use  being  due  to  a  desire  for  cleaner  working  in 

16  tunnel.     The  line  now  electrified  was  decided  on  for  the 

•st  experiments  because  there  a,re  no  steep  gradients  or  any 

eat  obstacles  to  electrification.     Also  the  traffic  is  almost 

tirely  heavy  goods,  feeding  the  blast  furnaces  at  Erimiis 

lings,  Newport,  near  Middlesbrough,  so    that  the   working 

suits  will  be  easily  ascertainable.     An  overhead  system  is 

iployed.  with  two  bow  collectors  on  each  engine.     Altogether 

ere  will  be  10  locomotives,  of  which  nine  are  already  built  at 

e  Company's  Darlington  works  iuid  tested.     They  are  eight- 

leeled,  with  a  motor  driving  each  axle,  and  can  each  haul  a 

id    of    1,000    tons.     Power    from    the    Newcastle-on-Tyne 

tfctric  Supply  Company  and  the  Cleveland  &  Durham  County 

mpany  will    be  supplied    at    1,500  volts  to  the  overhead 

iductors,  which  will  be  about  17i  ft.  above  lail  level. 


irrent  Topics, 

■jubjects  of  cunent  interest  dealt  with  in  this  issue  include 

following  : — 
At.  p.  R.  Coursey  contributes  an  article  on  "  The  ('::,lcuhi,tion  and 
ign  of  Inductances  "  (p.  841). 

Ve  publish  an  article  on  "  Technical  School  Research,"'  by  Dr.  W. 
kit  Burnie  (p.  849). 

Ve  give  abstracts  of  Prof.  A.  Schuster's  Presidential  Address  to 
British  Association  (p.  844)  r,nd  Dr.  H.  S.  Hele-Shaw's  Address 
eetion  G  of  the  Association  (p.  854). 

he  Committee  appointed  to  investigate  the  question  of  the  Lisht- 
of  Factories  and  Workshops  lu.ve  now  Lssued  their  First  Report, 
h  contains  various  recommendations  of  a  general  nr.ture  on  the 
ject  (p.  8.50). 

iir  I.ieading  .\rticle  deals  with  the  question  of  "  What  is  Power 
ply?"  (p.  848). 

n  abstract  is  given  of  a  Paper  by  Mr.  E.  H.  Rayner  on  "  Precision 
istance  Measurements  with  Simple  Appar;::us  "  ()).  83()). 
'e  also  L'ive  an  abstract  of  a  Paper  on  the  "  'J'liird-  Kail  and  Trolley 
«mg  of  the  West  .lersev  and  Sciishore  Railroad,"  bv  Mr.  J.  V.  B. 
r  (p.  8.34). 

e  conclude  the  deserii-tion  of  the  interconnected  systems  serving 
Francisco  (p.  8:)!>). 

OBITUARY. 


!lEDERir-K  IlKRBicnT  Wii.i.iA.M  Hkjcins. — Another  of  the  few 
iining  pioneirs  of  telegrapliy  has  boon  taken  from  ainf)ii«  n«. 
«'pt.  I  the  death  ocourrefl  at  the  age  of  (i(i  years,  of  Mr.  K.  U.  W. 
jins,  -M. I.K.I';.,  whose  name  will  ever  be  associated  uitli  the 
ntionaml  (Nvr-lopmentof  th''  ■  ticker,"»tajx' machine,  exploited 
t  successfully  and  Usefully  by  the  Kxchanye  Teleixrapli  Co.  This 
"•  lod  of  coMiinunicating  the  news  of  the  di:v  has  always  been 
rand  reli.ible.  Mr.  iliggins  was  chief  engineer  of  the  K.xchange 
tiy  since  the  early  seventies.      Ho  was  formerly  in  the  Post 


Office  service,  and  subsequently  went  to  Mauritius  as  superintendent 
cf  telegraphs.  The  original  tape  machine  came  from  America,  and 
was  known  as  the  invention  of  Mr.  T.  A.  Edison.  When  it  was  first 
worked  in  this  country,  it  printed  at  the  rate  of  six  words  a  minute. 
Mr.  Hi'.'i^ins  perfected  '.he  appan^tus  in  various  ways,  and  it  can  now 
print  legibly  in  tape  forin  at  a  r  p?ed  of  from  .3.5  to  45  words  a  minute. 
Mr.  Higgins'  first' patent  in  connection  with  this  instrument,  which 
had  two  wheels,  one  printmg  letters  and  the  other  figures,  was 
Xo.  2,576  of  1873.  In  1884  Mr.  Higg  ns  brought  out  his  single-wire 
one-wheel  sparkles?  system  (Patent  No.  12,215),  ii  which  there  are 
no  s-jarks  at  the  relay  f  o'n's,  and  which  is  used  very  ex  ensively  in 
neWop-.,;;er  offices  and  clu'is  t'lroughou:  London  and  the  pr)vmces 
for  the  dis.iibutian  of  general  ne.vs  and  racing  intelligence. 
Amongst  Mr.  Higgins'  numerous  other  invjufons  were  the  column 
printer  (Xo.  4,628  of  1880),  which  prints  mess^.ges  as  legible  as 
ordinary  typewriting  on  bro.T,d  bands  of  paper;  the  magneto 
instrument,  with  circidar  keyboard,  designed  for  private  use 
(Xo.  25,644  of  1896);  and  a  call  instrument,  which  came  out 
before  telephones  in  1874,  and  which  had  four  plungers  for  "fire," 
"police,"  "cr.b"  and  "messenger,"  each  key  givmg  <",  distmctive 
number  which  was  registered  on  a  Morse  mstrument.  An  improve- 
ment wr/,  subsequently  brought  out  for  fire  alarm  purposes,  and  was 
used  in  the  streets  of  London  by  tlie  Metropolitan  Fire  Brigade. 
This  was  used  in  the  first  fiie  alarm  posts  m  London.  Mr.  Higgms 
also  invented  an  apparatus  to  indicate  the  presence  of  fire  damp,  in 
which  the  heating  of  platinum  caused  the  openinjj  or  olosmg  of  an 
electric  circuit,  and  an  iraprsvedbichroma'e  battery,  which  provided 
t!ie  hezvy  current  nece  s  iry  for  working  tape  instruments. 

One  of  Mr.  Higgins'  most  interesting  inventions  is  the  annunciator^ 
which  is  in  use  m  15  rooms  in  the  House  of  Commons,  and  which 
indicates  at  intervals  the  name  of  the  member  who  is  speaking  in  the 
House  a^nd  the  subject  he  Ls  discussing.  This  is  a  most  ingenious 
r.ystem  in  which  electrical  contacts  are  actuated  by  large  metal 
letters  and  the  signals  are  built  up  on  the  t^.j^e  in  the  receiver  in 
"  mosaic  "  blocks,  each  one-seventh  of  the  depth  of  the  letters  printed 
on  the  tape,  the  letters  being  about  If  in.  in  depth. 


PERSONAL. 


RoY.\L  Engineers  (T.F.).~Tbe  following  appointments  and 
changes  have  been  made  : — 

Tyne  Electrical  Engineers  :  Second-Lieut.  C.  D.  Danby  is  seconded. 
Qmr.  and  Hon.  Lieut.  W.  A.  Souter  relinquishes  his  position  as  quarter- 
master and  becomes  second  lieutenant. 

N.  Mid.  Divisional  Engineers  :  Sapper  G.  L.  Bronsdon  (from  London 
Electrical  Engineers)  to  be  .second  lieutenant. 

Second-Lieutenant  Leonard  Francis  Schuster,  the  son  of  Prof. A. 
Schuster,  was  wounded  in  Gallipoli  on  September  2nd.  He  was 
m  the  O.T.C.  at  Cambridge  and  afterwards  in  the  Officer.^'  ]Re.sferve. 
In  1913  he  was  transferred  to  the  ]/3rd  County  of  London  Yeomanry. 


APPOINTMENTS  VACANT  AND  FILLED. 


An  instructor  in  mechanical  and  electrical  engineering  is  wanted 
for  the  Wimbledon  Technical  Institute.  Salary  £150  per  annum. 
Applications  to  the  Principal,  Gladstone-road,  Wimbledon. 

Tlie  University  of  London  is  about  to  appoint  a  principal  officer 
at  a  salary  of  £2,000  a  year.  Names  of  those  desirous  that  their 
names  should  be  considered  should  reach  the  Secretary  to  the  Senate, 
University  of  London,  South  Kensington,  S.W.,  by  Sei)t.  15. 

The  Kent  Ivlueation  CVimmittee  require  a  science  master  at  the 
Sheerness  Higher  Elementary  Hoys'  School  and  Technical  Institute 
(to  teach  mechanical  and  elect  I'ic:-,!  engitu'cring,  &c.).  Salary  .t200, 
rising  to  .E250.  Eornis  of  ajjplication  from  Mr.  E.  W.  Crook,  Sessions 
House,  Maidstone.     Applications  by  Sept.  17. 

Mr.  C.  E.  Crockeri  manager  of  the  Kalgoorlie  (W.  Aastralia) 
Power  &  Lighting  Corpn..  has  been  appointed  manager  of  the  Perth 
(W.  Australia)  City  Council's  electric  lighting  ami  gas  departments. 


ARRANGEMENTS  FOR  THE  WEEK. 

ENOINEERINO  INSTITUTIONS    VOLUNTEER  TRAINING  CORPS. 
Uflicer  Commanding  :  Lieut. -Col.  C.  ii.  Cl,\y,  V.D. 
The  following  orders  have  been  issued  for  the  week  ending  September 
18,1915:— 

Drills  :  6:.30  to  7:30  :  7:.30  to  8:30. 
.Monday  :   Section  I.,  Technical  Instruction.     Section  III.,  Musketry  at 

Range.     .Sections  H.  and  IV..  Sc|ua<l  Drill  or  Signalling. 
Friday:    .Strction  il.,  Teebnienl  Instruolioii.     Section  IV.,  Musketry  at 
Range.     Sections  1.  and  111.,  S(pmd  Drill  or  Sigtialling. 
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THIRD   RAIL  AND  TROLLEY  SYSTEM  OF  THE  WEST 
JERSEY  &  SEASHORE  RAILROAD.* 

I;Y  J.   V.   B.   DrER. 

Summary.- — This  Paper  recites  the  details  and  cost  of  construction  of 
the  contact  systems  as  originally  installed  and  subsequently  modified  and 
extended,  including  third  rail,  third-rail  insulators,  protection,  joint  and 
cross-bonding,  track-bonding  and  trolley  structure.  The  cost  of  main- 
taining the  various  contact  structures  for  seven  consecutive  years,  ex- 
pressed per  single  track-mile  per  year,  is  presented. 


A  detailed  description  of  the  route,  arrangement  of  tracks  and 
electrical  equipment  of  the  electrified  portion  of  the  West  Jersey  & 
Seashore  Railroad  has  previously  been  published, ■(•  therefore  none  of 
this  matter  will  be  presented  here. 

The  original  contact  system  consisted  of  the  following  single  track 
mileage  : — 


Third  rail. 

Mainline   127-12  miles 

Sidings  4-61  miles 


Trolley. 

Main  line  18-61  miles 

Sidings     00-04  miles 

Overlapping  third  rail  00-91  niiles 


Total 131-73  miles 


Total    19-56  miles 


Sub-stations  are  located  approximately  10  miles  apart  and  no 
third-rail  feeders  are  used.  The  sub-station  'bus  voltage  is  now 
maintained  at  700.     Trains  of  from  two  to  seven  cars  are  operated. 

DET.\rLS   OF   CONSTRUCTIOif. 

Third  Rail. — The  third  rail  throughout  is  of  the  P.  R.  R.  standard 
cross-section  and  composition.     The  rails  are  in  lengths  of  33  fl.. 


SOO.OOO  C  M  stub  End 
rCtbk  Booo 


Fio.  1. — SECTIOS.4L  View  of  Thibd  Rail  Jumper. 


weigh  100  Jb.  per  yard  and^have'a'conductivily  about  equal  to  tha; 
of  a  copper  rod  1,200,000  cir.  mil.*  Each  rail  joint  is  boncFed  with 
two  copper  ribbon  bonds  of  .500.000  cir.  mil.  area  each,  concealed 
under  .special  splice  bar.;,  having  solid  copper  terminals  compressed 
into  I  in.  holes  drilled  in  the  rail. 

The  third  rail  end  approaches  arc  made  of  cast-iron.  In  order 
that  no  .special  insulator  need  be  made  to  support  the  end  apiuoach. 
the  bottom  of  which  is  of  dilTerent  shape  than  the  bottom  of  the  rail, 
n  cast-iron  chair  is  used  which  is  designed  to  fit  the  regular  insulator 
and  to  centre  and  hold  the  end  approach  thereto.  The  side  approach, 
used  at  cross-overs,  consists  of  a  plank  mounted  at  an  angle  on  the 
side  of  the  rail. 

At  grade  crossings  and  other  places  where  the  continuity  of  tli" 
third  rail  is  interrupted,  each  rail  is  joined  elcctrieally  bv"  a  cable 
jumper  of  1,000.000  cir.  mil.  area  a,s  shown  in  Fig.  I.  "The  cable  is 
drawn  mlo  a  black  bituminised  fibre  lube,  which  is  laid  in  a  .solid 
comrete  protection,  the  .stub  end  of  the  cable  being  connected  to  the 
rail  by  two  bare  copper  bonds,  each  of  .100,000  cir,  mil.  area.  A 
concrete  hoo<^l  fit,,  „vcr  the  top  of  the  cable  terminals. 

Ku'cinwrH*^*^  "'  *  ^^^'  """^  '*■''"'''  •*'«  ■^'""'cnn  Institute  of  Electrical 

m\-  W.'.'!r'''"y''''''?'.'T/''  "'"  ^^'"^^  •'"""-•-V  *  Seashore  Railroad," 
«.  f.M.MMl,     rrans.'A.I.E.E.,  Vol.  XXX,  I'lll.p,  l.'i7l. 


Insulators. — The  third-rail  insulators  used  are  of  reconstructed 
granite  or  porcelain,  most  of  which  are  of  the  design  shown  in  Fig.  2. 
They  are  held  in  position  by  a  metal  centreing  cup  which  is  secured 
in  the  tie  by  nieaiis  of  a  lag  screw.  The  rail  resto  on  the  insulator 
and  is  not  fastened  in  any  way.  the  arrangement  preventing  strain 
on  the  insulators  when  the  ties  are  depressed  due  to  a  passing  train. 
The  insulators  are  placed  on  ties  9  ft.  4  in.  long,  spaced  approxi- 
mately 8  ft.,  or  every  fourth  tie.  A  new  design  of  insulator,  has 
recently  been  adopted  because  the  method  of  supporting  the^top 
protection  boards  has  been  changed.  This  insulator  permits_"of 
placing  the  protection  support  on  the  longitudinal  centre  line  of'the 
tie. 

Protection. — Originally  the  third  rail  was  equipped  with  protection 
only  at  stations,  75  ft.  on  either  side  of  road  crossings  and  in  terminal 
yards,  and  the  construction  was  as  shown  in  Fig.  3.     The  bottom 


r 

'■— ' 

Nc.  .A  B  Tvpe 

1  ..    3i    ..     5j     ..    A2  87-A 

2  ..    3A  ..     5^  ..   AE-88-A 
No.  1  Ins.  for  100  Lb.  P.R.R.  Std. 

Third  and  Runnine  rail. 

No.  2  Ins.  for  100  Lb.  P.R.R.   Std. 

Tiiird  and  85  Lb.  A.S.C.E.  Running 

Rail. 

Fig.  2. — Third  R.\rL  IxsrLiTOR — ORicrsAL  Design. 


casting  is  attached  to  the  rail  by  a  hook  bolt,  which  supports  th 
wliole  protection  structure.  A  maple  post,  attached  to  tlie  bottoi 
casting  by  a  bolt,  supj)orts  the  top  casting  to  which  are  bolted  tb 
ends  of  adjacent  top  protection  boards  of  2  in.  plank  which  averaj 
7  ft.  in  length,  this  distance,  therefore,  being  the  spacing  of  pn 
tection  supports  at  stations.  At  end  approaches  the  top  protectio 
board  extends  slightly  beyond  the  last  support,  therefore  the  tc 
casting  here  is  modified  by  eliminating  a  part  of  the  vertical  we! 
Tlie  bottom  casting  is  also  modified  to  fit  the  end  approach  c.-isting. 
Opposite  all  station  platforms,  the  rail  is  further  protected^by 
(jlank  fastened  to  the  side  of  the  rail  In  most  instances  the  thij 
rail  is  located  on  the  side  of  the  track  farthest  from  the  station  pla 


Fio.  3. — Tiiihu  Kail  I'miTEcriuN — Cuoss-skction. 

form.  To  prevent  persons  on  the  iilatform  from  coming  in^conb 
with  the  contact  shoes  on  the  platform  siile  of  the  car.  there  is 
jirotcclion  board  uiounled  flush  with  the  platform  and  sujiported, 
castings  fastened  to  the  tie.s. 

During  the  early  ])art  of  1912.  top  jirotcction  was  lulded  tog 
uni)rotected  rail.  Instead  of  uiiing  the  old  form  of  attm-hment 
the  rail  itself,  the  board  is  sujiportod  by  wrought -iron  bntoki 
attached  to  the  long  lies  carrying  the  insulators,  as  shown  in  Wj 
.■\djacenl  boardi;  arc  joined  together  by  means  of  a  wroUght-lT 
plate.  The  wood  used  in  the  original  proteclicn  wa.s  not  treated 
any  way  but  was  given  .several  coats  of  paint  after  inslallation  ;  tl 
Msi-(l  in  this  liitl.T  IiiiImII:!' uiii  wasuivni  I  wo  r-onls  of  hoi  crcosoti'. 
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Trolley  Wire. — Originally,  a,  trolley  wire  of  span  type  construction 
was  used  instead  of  third  rail  between  Newfield  and  MUlville.  10  single 
track-miles,  and  betwten  South  Gloucester  ar.d  Haddon-avcnue, 
Camden.  9-56  single  track-milt r.,  on  acootmt  of  these  districts  being 
thickly  settled  and  the  tracks  at  grade,  but  in  March,  1910,  the  trolley 
wire  on  the  Jlillville  branch  was  replaced  by  third  rail  of  the  same 
construction  as  that  of  the  rcf."  of  the  road.  The  trolley  wire  is  No. 
4/0  grooved  section,  sujiported  by  |  in.  galvanised  steel  stranded  span 
wbes  at  a  height  of  22  ft.  above  track  rails.  The  supporting  poles 
are  moGtly  of  wood  and  are  spaced  at  a  distance  of  100  ft.  Through 
Camden,  tubular  steel  poles  are  used  and,  wherever  practicable,  the 
high-tersion  transmission  poles  are  used  as  supports.  There  are  two 
750,000  cir.  mil.  feeder.-,  between  South  Camden  sub-station  and 
Haddon-avenue.  Camden,  r-ud  ore  .500.000  cir.  mil.  feeder  between 
South  Camden  oub-s'a'.ion  and  South  Gloucester.  The  feeder 
formerly  used  between  Nevvfield  and  MillvUle  wa-,  7.50.000  cir.  mil. 
area.  Midti-gap  lightning  arresters  are  installed  apjiroximately 
1,000  ft.  apart.  All  puU-offs,  strain  ears,  feeder  eajs  and  splicmg 
sleeves  are  of  bronze  and  of  standard  pattern. 

Track  Bonding. — The  track  rail  joints  are  bonded  similarly  to 
those  of  the  third  rail  excejit  that  two  bonds  of  400.000  cir.  mil.  area 
each  are  used.  Bonds  conijiosed  of  40  copper  ribbons.  ,"5  in.  by 
0-0225  in.  were  crigii:ally  u:;ed.  but  experience  showed  that  the 
ribbons  were  too  rap-'^ily  broken  close  to  the  terminals  due  to  the 
vibration  of  the  joints,  therefore  stranded  wire  bonds  of  the  same 
total  area  are  now  used  with  greater  success.  The  original  bonding 
was  done  without  interruption  to  traffic  and  all  holes  were  drilled  by 
hand,  one  splice  bar  being  kept  in  position  to  provide  for  the  safe 
passage  of  trains. 

Third  Rail  Cross-bonding. — Opposite  each  sab-station  a  wood 
insulating  block  Ls  inserted  in  the  third  rail  of  each  track,  thus 
iectionalising  the  third  rail  at  these  points.  Originally  the  third 
■ails  of  all  tracks  were  electrically  connected  together  midway 
Jetween  sub-stations  through  fused  sectionalising  switches,  nor- 
nally  kept   to  obtain   the  combined  conductivity  of  all  rails,   so 
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Fig.  4. — General  Arbaxgement  of  Protection  Added  in  1912. 

rranged  that  any  of  the  four  sections  could  be  disconnected  from 
le  rest  of  the  system  in  the  event  of  trouble  or  heavy  repairs.  So 
ttle  trouble  with  the  third  rail  has  been  ex])eriencea,  however,  that 
lere  was  no  advantage  attached  to  the  sectionalismg  feature  and 
le  switches  were  therefore  removed  and  the  third  rails  were  per- 

anently  bonded  together  at  this  point  and  at  two  other  jjoints 
jtween  most  of  the  sub-stations  to  obtain  greater  conductivity. 

terminal  yards  where  there  is  more  likelihood  of  third  rail  trouble, 
le  rails  of  the  various  tracks  are  fed  through  fuses  and  sectionalising 

itches,  so  that  if  trouble  develops  on  one  track,  that  section  of  the 
trd  can  be  isolated  from  the  rest. 

Cost  of  Con.'ilr action. — The  original  cost  of  construction  is  shown 

Table  I. 

Table  I. 


lird  rail,  incluiling  rail,  bonding,  insu- 
lators, proti-d  ion,  &c 

olli'v  wire,  including  wire,  poles,  line 
material,  lightning  arresters,  &o. 
ack  bonding   


Hiles. 


19-56 
15129 


Total  cost. 


$557,63600 


80,50000 
102.65900 


Per  mile. 


4,120-00 
67850 


OPKItVTION  AND  MaINTEJJANCE  EXPERIENCES. 

•Shortly  after  the  third  rail  wjls  placed  in  service  it  began  to  creep 

the  direction  of  traffic,  with  attendant  tightening  and  straining  of 

p  jumper  sub  end  bonds  and  breaking  of  insulators.     The  insulatoi 

rs  were  broken  off  on  curves  by  the  buckling  of  the  rail  and  on 

i'lgent  track  by  the  strain  inipo.sj-d  upon  them  when  the  protection 

pportB.  attached  to  the  rail  were  brought  against  the  insulators 

-■  '  reepage  occurred.     To  overcome  the  difficulty,  the  third  mil 

I'  hored  to  the  ties  at  intervalu  of  from  1  .(100  fl.  to  1 .500  fl .  aTid 

I  ictice  of  periwiieally  loosening  the  splice  bars  and  oiling  the 

-  was  instituted.     This  eliminated  the  creepagc.  Imt  the  anchors 


frequently  gave  trouble  by  breaking  down  in  insulation,  causing 
delays  to  traffic,  when  it  was  found  that  the  loosening  and  oiling  of 
the  joints  in  itself  gave  satisfactory  results  and  all  the  anchors  were 
removed.  The  joirts  are  now  oiled  by  the  patrolmen  every  spring 
and  fall.  The  protection  added  in  1912  was  held  by  supports 
attached  to  the  ties,  as  previously  explained,  thu  1  holding  it  stationary 
and  independent  of  tlie  movement  of  the  rail. 

Although  sleet-cuttii'.g  shoes  were  used  on  the  cars  during  n'  "sons 
when  sleet  was  likely  to  form,  with  the  provision  of  an  extra-tension 
device  for  applying  a  tension  on  the  shoe  of  from  90  lb.  to  1001b., 
considerable  trouble  was  occasioned  by  sleet,  resulting  in  numerous 
delays  to  traffic.  Cars  specially  fitted  with  calcium  chloride  tanks, 
with  niepjs  for  heating  same  and  distributii^-g  on  the  rail  while  hot, 
are  hauled  over  the  road  by  steam  locomotives  when  sleet  begins  to 
form  and  this  minimises  trouble  as  much  as  practicable.  The 
addition  of  the  top  jirotection  to  the  rail  overcomes  sleet  formation 
in  a  great  many  caies  but  is  of  little  use  in  this  respect  when  a  driving 
wind  accompanies  sleet-formir  g  weather,  in  which  event  the  chloride 
carii  are  used  as  formerly. 

The  trolley  wire  is  given  rigid  and  frequent  inspection  to  locate 
defects  before  failures  occur.  The  maintenance  cost  is  about  six 
times  that  of  the  third  rail,  an  may  be  seen  by  reference  to  the  Table 
under  the  heading  "  Maintenance  costs." 

Third-rail  bonds  require  practically  no  attention  as  tests  indicate 
little  change  in  their  resintance.  Road  crossing  jumpers  gradually 
deteriorate  and  occasionally  develop  defective  insulation  and  bum 
out.  Due  to  the  vibration  of  the  track  rails  a'  joints,  the  track  bonds 
requu'e  testing  and  partial  renewal  every  six  months.  Ai^y  joint 
showing  a  re.oistance  equivalent  to  8  ft.  of  rail  or  over  is  marked  for 
rebonding.  The  following  Table  shows  the  results  of  a  number  of 
track  bond  test?  : — 


Date. 


Joints  tested.  Joints  defective.  Per  cent,  defective. 


October,  1909. 
Mav,  1910. 
October,  1910. 


46.633 
46,633 
40,633 


716 
378 
381 


1-53 
0-81 
0-82 


The  testing  is  done  by  three  men  working  together,  and  between 
5,000  and  6,000  joints  can  be  tested  iit  10  hours. 

Maintenance  Co,sls. — The  cost  of  maintaining  trolley,  third  rail 
and  track  bonding  systems  for  the  past  seven  years  is  given  in  Table 
II.  The  maintenance  cost  of  each  system  includes  the  amotmts 
directly  chargeable  to  that  system  and  a  pro  rata  charge  for  general 
expenses  as  follows  :  Superintendence  ;  maintenance,  labour  and 
material ;  tools  and  supplies  :  proportion  of  expense  of  piu'chasing 
department ;  tele))hone  operation  ;  stationery  and  printmg  ;  tower 
car  .service  for  trolley  ;  operation  of  chloride  cars  for  third  rail  ;  and 
bond   testing  for  track  bonding.     Credit  is  applied  for  all  scrap 


Table  II. — Maintenance  Cost  per  Single  Trach-mile  per  Year. 


Year. 


Trolley.      Third  rail.    Track  bonding. 


1908 S424.25 

1909 !  391-81 

1910 ■  510-44 

1911 1  376-05 

1912 642-44 

1913 1  6.36-10 

1914 450-67 

Average  8490-25 

Per  cent  of  investment  per  mile .  1 1  -90 


S.53-52 

$15-74 

71-23 

21-18 

76-65 

15-28 

111-99 

17-46 

99-10 

21-47 

8616 

44-95 

73-54 

44-82 

S81-74 

S25-84 

1-93 

3-77 

Table  III, — Train.  Detentions  Chargeable  to  Contact  Systems. 

Year  1909. 

Single-track  miles  of  third  rail,  131-73  ;  single  track-miles  of  trolley,  19-56. 


Number  detentions. 


Total 


Per  cent,  of  total 
for  all  causes. 


Third-rail  short  circuits 3  0-032 

Third. rail  out  of  place  1  0-011 

Third-rail  anchor  on  firo     1  0011 

Third-rail  protection  out  of  place 1  0-011 

Sleet  on  third  rail ,  47  0-510 

Trolley  wire  tnmble  j  253  2-742 

Year  1912. 

Single  track  miles  of  third  rail,  141-73  :  single  track  miles  of  trolley,  9.56, 

Third-rail  short-circuits 14  0-189 

Third-rail  out  of  place  j  0014 

Third-rail  protection  out  of  place 1  0-014 

Sleet  on  third  rail 43  0-581 

Trolley  wire  trouble  48  0-649 
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material  of  value.     The   average  maintenance  cost  per  mile  per 
year  is  also  expressed  in  per  cent,  of  the  construction  cost  per  mile. 

Train  Delenlions  Chargeable  to  Conlact  Systems. — Summary  reports 
showing  train  detentioi;S  for  all  causes  are  not  regularly  prepared  : 
such  reports  for  the  years  1909  and  1912,  however,  are  available. 
Some  cf  the  figures  are  given  in  Table  III.  Sleet  troubles  vary  con- 
siderably during  different  years,  and  all  detentions  due  to  this  cause 
may  occur  on  one  day.  The  detentions  chargeable  to  the  troUey 
■wire  are  frequent  and  more  or  less  regular.  Figures  are  given  of 
track  resistance. 


PRECISION  RESISTANCE  MEASUREMENTS  WITH 
SIMPLE  APPARATUS.* 

BY    E.    H.    BAYNER. 

Summary. — The  object  of  this  Paper  is  to  give  hints  as  to  the  com- 
parison of  resistances  to  a  higher  degree  of  accuracy  than  is  usually 
attempted.  Among  other  points  that  are  raised,  it  is  suggested  that  the 
accurate  determination  of  the  temperature  coefficient  of  alloys  might 
form  a  sensitive  test  and  one  quickly  carried  out,  of  the  chemical  and 
physical  similarity  of  such  alloys.  In  the  present  Paper  the  use  of  bridge 
methods  only  is  discussed,  as  potentiometer  tests  require  great  steadiness 
of  current. 


Many  electrical  indicating  instruments  can  be  read  to  a  1  part  in 
1,000,  and  this  indirectly  fixes  the  lower  limit  of  accuracy  of  resis- 
tances which  can  be  of  any  practical  use.  A  resistance  box  with 
errors  of  1  ya^t  in  1,000  would,  in  fact,  be  a  continual  trouble,  and  a 
few  parts  in  10,000  may  be  regarded  as  a  reasonable  limit  for  Wheat- 
stone  bridge  and  similar  resistances,  and  1  or  2  partfi  in  10,000  for 
standard  resistances.  Precisicn  measiwements  may  be  conveniently 
defined  as  those  in  which  an  accuracy  of  1  part  in  10,000  or  more  is 
attained. 

The  measurements  described  in  this  Paper  attain  the  accuracy  of 
1  in  10,000  for  practically  every  esse,  and  in  favoiu-able  conditionu 
1  in  1,000,000,  or  more.  The  ordinary  Wheatstone  bridge  with  plug 
contacts  is  not  suitable  for  measurements  of  this  nature,  as  it  does 
not  allow  of  a  sufficiently  continuoua  variation  in  resistance.  If 
further  accuracy  is  attempted  in  the  usual  manner  by  increasing  the 
ratio  between  the  bridge  arms  the  arrangement  becomes  insensitive. 
As  an  adjunct  to  a  number  of  otlier  resistances,  it,  or  some  similar 
resistance  variable  by  0-1  ohm  up  to  10,000  ohms,  will  be  essential. 

In  measurements  of  this  nature  it  is  much  easier  to  follow  thp 
methods  adopted  and  accuracy  attainable  if  numerical  exam)>les  arc 
given,  and  the  results  of  cx]icrimental  measurements  are  reproduced 
for  this  purpose.  Tlitse  have  all  l>cc]i  made  with  a  Broca  g.ilvaiio- 
nieier  of  10  ohms  resistance.  One  of  100  ohms  would  have  been 
more  suitable  for  practically  every  experiment  quoted,  and  for  many 
one  of  1,000  ohms,  so  thai  considerable  advantage  can  be  obtained 
in  this  respect  by  choice  of  one  of  z,  more  suitable  resistance.  Still, 
the  Paper  shows  what  can  be  done  when  somewhat  handicapped  in 
this  way.  Xature  has  kindly  allowed,  when  using  a  galvanometer 
of  resistance  R  on  a  Wheatstone  bridge  instead  of  one  of  the  most 
suitable  resistance  /(R,  that  the  sensitivity  obtained  is  only  reduced 
to  IZ-v/"-     It  might  have  been  unkindly  reduced  to  l/ii-. 

For  satisfactory  work  a  voltmeter  or  ammeter  to  measure  the  main 
current  is  essential.  In  all  measurements  the  galvanometer  circuit 
should  be  kept  closed,  and  the  current  to  the  bridge  reverseil,  and,  lor 
quick  working,  resistances  should  1k>  non-inductively  wound.  If 
revers-ing  gives  a  large  kick  due  to  inductivity,  the  galvanometer 
circuit  may  be  opened  momentarily  (o  reduce  the  etfeot.  It  is 
necessary  that  the  galvanometer  should  not  be  affected  electro- 
statically, and  arrangements  nuiy  be  necessary  to  prevent  this 
trouble.  If  the  galvanometer  is  of  the  moving  coil  type  it  may  be 
found  necessary  to  connect  the  magnet  and  case  to  one  terminal  of 
the  instrument,  and  if  nrcessaiy  to  insulate  the  whole  instrument 
separately  if  it  has  not  insulating  feet. 

If  the  galvanometer  is  of  the  moving  magnet  type  it  is  desirable 
that  there  should  be  electrical  conductivity  from  the  nuignets  and 
damjiivg  vane  through  the  Husponsion  to  one  of  the  terminals  in  a 
similar  niatuier.  This  necessitates  silvering  tiie  suspension  if  of 
(piartz  or  glass.  The  conductivity  of  a  silk  suspension,  if  not 
HiKTially  cleaned  but  left  "  dirty."  stems  to  be  sufficient  to  avoid  tlie 
I  rouble.  i 

A  inetnllic  shirld  such  as  tinfoil  between  the  galvanometer  coils 
and  the  moving  part  may  be  used  in  place  of  n  conducting  susiH'n- 
Bion.  'I'hiH  shield  should  be  at  .lome  fixed,  such  as  "  earth."  iKitenlial. 
Tin-  poinl  to  lienr  in  mind  is  that  on  suddenly  applying  or  reversing 
III.-  .  iirrent  the  polenlial  of  the  coih  of  the  Kalvanometer  is  suddenly 
•  Alwtrncl  of  a  Paper  rciul  before  the  PhyHical  Souiely. 


altered,  and  tmless  the  moving  part  can  also  attain  the  new  potent ia 
at  the  same  instant,  or  be  screened  from  it,  electrostatic  forces  will . 
come  into  play,  causing  a  false  deflection  of  the  instrument. 

It  is  seldom  that  resistance  measurements  of  precision  are-  re- 1 
quired,  except  between  resistances  of  simple  numerical  ratio,  and  I 
such  measurements  may  be  di^-ided  into  the  comparison  of  nominallj  I 
equal  resistances,  and  of  resistances  whose  ratio  is  represented  b^l 
oome  simple  numerical  fraction. 

Case  I. — Compabison  of  Nearly  Equal  Resistances. 
This  measurement  shares  with  the  eontparison  of  nearly  ei|ua 
weights  and  lengtlis  the  position  of  being  capable  of  being  canu-c 
out  with  the  highest  accuracy  attainable  in  any  physical  measure 
ment.  Differences  of  1  part  in  a  million  may  generally  \x'  i-  ^ib 
detected  between  resistances  if  not  less  than  1  ohm.  It  is  esscniia 
for  satisfactory  work  that  they  should  be  capable  of  carrying  a  rea  ,un 
able  current. 

Comparison  by  Interchanging  in  Tuo  Adjacent  Arms  of  a  Wheatslon 
Bridge. 
The  two  resistances  are  made  part  of  a  Wheatstone  bridge.  A.  B 
the  other  two  sides.  P.  Q.  being  nearly  equal  resiotaices,  which  ma' 
or  may  not  be  of  the  same  r.ominal  value  as  A  and  B.  In  the  latte 
case  A  and  B  should  be  in  series  as  regards  the  supply  ciurent,  a 
this  allows  of  the  largest  current  passing  through  the  bridge,  and  it 
therefore,  the  most  sensitive  arrangement,  and  it  in  also  the  mos 
convenient.  Balance  is  obtamed  by  shunting  one  of  the  resistance 
with  a  relatively  high  resistance.  If  the  bridge  is  nearly  balance' 
without  a  shtmt,  a  very  high  shimting  resintance,  perhaps  a  himdrei 
thousand  or  a  million  ohms,  will  be  required  which  is  very  seldor 
obtainable.  This  difficulty  can  be  got  over  by  shmiting  one  of  th 
other  arms,  say.  Q,  by  any  convenient  resistance  Q'.  whose  value  i 
not  required  to  be  accurately  known,  so  that  the  required  shunt  oi 


Fig.  1. 

P  is  of  convenient  dimensions.  It  has  the  advantage  that  tl 
variable  resistance  is  always  connected  to  the  same  part  of  the  bridj 
which  conduces  to  the  ease  and  quickness  of  working.  Thus.  sui 
pose  that  Sa  is  the  slumting  resistance  required  in  parallel  with 
when  A  is  connected  to  P,  and  Si>  the  shiuiting  resistance  when  B 
next  to  P. 

If  P/S,i  and  P/Sa  are  small  compared  with  unity,  the  author  slun 

that  A/B=  1  4-2P(lA'^i)—  1/Si).     An  example  will  make  the  accurac 

obtainable  more  easily  apjireiiated.     Thus  P--Q  =  r,0  ohms.  Q  beii 

slumted  bv  a  fixed  resistance  (,>'  of  about  9,000  ohms. 

A=^B=^"20ohms.     Sa  =  8.572  ohms.     Sn  =  8.49;$  ohms. 

A/B=  1  +25x0  000.001.08=  1  -fO  000.027. 

Thus  it  will  be  seen  that  a  difference  of  80  ohms  in  the  \alue  of  tl 

two  shunting  resistances  corresponds  to  a  different  of  27  parts  in 

million  in  the  ratio  A/H.  and  as  this  dilference  n\ay  often  be  obse 

vable  to  0-2  or  0-3  of  an  ohm.  the  ratio  of  .-V  to  B  may  be  detcrmim 

to  a  few  jiarts  in  ten  milliens  when  .A  atui  B  are  nearly  equal.     It  ^ 

be  noted  that  ab.solute accuracy  in  P  or  in  S^  and  Sh  is  not  requil* 

only  that  the  difference  between  S^  and  Sn  should  ijot  be  seriously 

error. 

The  author  then  deals  with  the  effect  of  the  connecting  leads.  ^ 
The  author  has  used  resistances  of  ."iO  ohms  for  such  measflP 
ments.  each  womid  on  o]icn  frames.  ICach  resistance  was  oW 
posed  of  two  circuits  of  100  ohms  each  of  .\o.  24  constantan  VHt 
forming  a  ncn-inductive  arrangement  when  the  two  are  used  : 
|iarallel.  They  are  made  so  that  IO(t  volts  can  Iv  put  on  the  ffW 
so  as  to  give  2  amperes,  and  are  regularly  used  in  connection  witt» 
accurate  electrostatic  voltnu'ter  for  nieasiu'ing  small  alternj 
currents,  a  number  of  frames  being  put  in  serits  or  parallel  ^^ 
cpiired.  The  design  is  due  to  Mr.  Campbell,  and  affords  the  8(0 
accurate  nu'thod  of  nu'.t.surhig  alternating  currents  of  the  ordef  ' 
O-OI  amjiere  to  20  amperes. 
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It  is  not  necessary  to  shunt  the  whole  of  one  of  the  arms  of  the 
bridge  by  tlie  variable  resistance.  It  is  often  more  convenient  and 
accurate" with  the  resistances  available  to  shunt  only  a  fra?tion. 

The  change  of  resistance  with  increasing  current  of  one  of  the 
(50  ohms)  frames  capable  of  carrying  2  amperes,  was  determined  in 
this  manlier.  The  wire  for  these  resistances  was  specially  selected 
for  having  a  very  small  temperature  coefficient.  A  bridge  was  made 
up  of  one  of  these  frames  as  one  arm  and  nine  others  (three  in  series, 
three  in  parallel),  so  as  to  be  equal  in  resistance  in  the  adjacent  arm. 
it  being  assumed  that  the  heating  in  these  beirg  so  much  less  would 
be  negligible.  The  single  resistance  and  the  combination  of  nine 
were  connected  in  series  to  a  source  of  supply,  so  that  somewhat  over 
200  volts  could  be  applied.  The  other  two  arms  were  each  of  10 
resistances  of  1. 000  ohms  (usable  up  to  1.000  volts).  These  resis- 
tances, high  compared  with  the  galvanometer  resistance  (10  ohms), 
rendered  the  arrangement  insensitive  at  small  currents,  but  the 
resistance  of  zero  current  can  be  calculated  with  good  accuracy,  g.5 
will  be  shown.  One-tenth  of  the  resistance  Q  (1.000  ohms)  was 
shimted  by  a  fixpd  resistance  of  about  5.000  ohms,  and  balance 
obtained  by  shunting  a  similar  section  of  P  by  a  variable  resistance 
of  about  the  same  value.  The  value  of  this  resistance  and  the  calcu- 
lation of  the  relative  resistance  of  P.  and.  therefore,  of  A  at  different 
currents,  is  shown  in  the  following  table  : — 


Current. 

R.    • 

P. 

5P. 

Qirrent  2.e. 

SF^C'-". 

Ampere. 

0-98 

50490 

9834-68 

0-95 

1-41 

5033-6 

9834-26 

-0-42 

2-44 

0-292 

1-74 

50160 

9833-78 

-0-90 

4-22 

0-281 

1-98 

4997-2 

9833-26 

-1-42 

5-93 

0-289 

219 

49780 

9832-78 

-1-90 

7-68 

0-285 

P=  9,000 -1-1- 


The  resistance  P  is  the  nominal  value  of  the  arm  P  as  shunted, 

P  is  the  change  in  P  from  its  value  at  0-98  ampere,  and  is  prac- 
cally  equivalent  to  parts  in  10,000.     From  these  values  (assummg 
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bridge  to  be  too  insensitive  for  accurate  readings  below  1  ampere) 
is  impossible  to  determine  accurately  -what  would  be  the  value  of 
t  zero  current  by  plotting  8P  against  current  (h=  1)  Fig.  2.  It  is 
ich  Iietter  lo  plot  dV  against  the  square  of  the  current,  which  is 
rly  proportional  lo  the  temperature  rise  («^2).  This  gives  a 
with  some  curvature  in  it.  By  trial  it  will  be  found  that  iilotting 
against  (current)'-'  (H  =  2-(i),  a  curve  indistinguishahle  from  a 
aight  line  results,  leading  to  a  value  for  8P  at  zero  current  of  +  0-28. 
or  2  ami>ere-i  is  —  1-47,  so  that  the  total  fliminufion  in  resistance 
1-75  in  ».8(H».  or  practically  1-8  parts  in  10,000  between  the  resis- 
ice  measured  at  2  amperes  (100  voIt«)  and  that  at  a  very  smell 
rent. 

\teaiiurenieiil  nf  Ki/iiri!  ReAi«lar>ce.<>  by  Huhnliliilimi. — A  very  con- 

licnt  method  for  the  rapid  comparison  of  a  number  of  nearly  equal 

stances  is  to  make  up  a  Wheatstone  bridge  with  one  of  them  in 

I  the  arm.'),  anil  lo  sub^tituto  successively  the  various  rcsistanceH 

i:Ti.     The  fine  adjustment  is  conveniently  miule  by  shuntipg 

"f  the  arms  by  a  high  resistance.     The  other  three  resistanceH 

■  lie  specially  wound  ones,  and  be  roughly  mounted  on  a  boanl 


with  all  joints  soldered  as  far  as  possible.  When  adjusting  a  number 
of  resistances  to  equality  using  this  method,  it  Ls  convenient  to 
make  up  the  bridge  out  of  lengths  of  the  same  wu-e.  which  will  avoid 
temperature  changes.  The  choice  of  dimensions  of  the  resistances 
wUI  depend  on  that  of  the  resistances  to  be  measurec^  and  the  gal- 
vanometer resistance,  enabling  the  conditions  of  maximum  sensi- 
tivity to  be  obtained  when  desired.  For  work  of  the  highest  pre- 
cision with  standard  resistances  with  heavy  copper  terminals, 
mercury  cups.  &c.,  the  method  is  inferior  in  accuracy  to  the  com- 
parison of  two  resi-stances  by  interchanging,  but  for  many  practical 
purposes  it  is  more  convenient,  as  the  resistance  of  the  connecting 
leads  is  eliminated,  and  there  is  more  latitude  in  the  choice  of  the 
re-sistanccs  of  the  other  three  arms  of  the  bridge. 

C.\SE  11. — The  Coimp.4rison  of  Resist.\nces  of  Different 

HL\GNITUDE.S. 

Comparisons  of  this  nature  vary  much,  and  only  general  principles 
can  be  suggested.  To  obtain  a  ratio  of,  say.  1  to  10,  10  resistances 
of  the  smaller  value  are  put  in  series,  each  being  capable  of  direct 
comparison  with  the  standard.  In  this  way  a  10-ohm  may  be 
'"  built  up  "■  and  compared  directly  with  a  1-ohm  resistance,  and 
100  ohms  from  lOresistances  of  10  ohms  and  so  on.  Or  lOOohms  may 
be  verified  by  making  up  a  bridge  with  ration  of  10  to  1,  consisting  of 
1  and  10  ohms  on  one  sice,  against  10  and  100.  In  cases  of  build-up 
arrangements  the  resistance  of  end  connections  is  the  most  likely 
source  of  error,  and  thick  copper  should  be  used  for  resistances  of  less 
than  1,000  ohms. 

Verification  of  a  Potential  Divider. — An  instructive  example  in  the 
measurement  of  comparatively  high  resistances  is  that  of  a  potential 
divider  commonly  used  in  conjimction  with  a  potentiometer  to 
measure  100  or  200  volts.  A  high  resistance  is  connected  across  the 
supply  voltage  to  be  measured,  and  exactly  1  per  cent,  (or  0-5  per 
cent.)  is  tapped  off  and  applied  to  the  potentiometer.     A  voltage  of 


Fig.  3. 

1-0  or  1-5  per  100  ohms  is  commonly  used,  so  that  for  100  or  l.'iO  volts 
the  whole  resistance  will  be  10,000  ohms,  with  a  tapping  at  100  ohms 
for  the  potentiometer.  If  standard  resistances  of  10.000  ohms  and 
100  ohms  are  available,  the  potential  divider  may  be  easily  verified, 
provided  the  resistance  of  the  uitcrnal  lorincctioiis  can  be  neglected  ; 
but  for  precision  work  this  is  not  siifTii-icnt.  After  boii  g  on  the  cir- 
cuit for  a  short  time  it  will  lie  found  that  the  eti'ect  of  the  heating  is 
appreciable.  If  the  whole  box  changed  in  rcf-istance  homogeneously 
on  this  account  it  would  not  matter,  but  the  100-ohm  section  is  often 
made  of  thicker  wire  for  ease  of  adjustment,  and  even  if  this  is  not  the 
case  it  may  remain  cooler  than  the  rest,  as  it  is  practically  always 
near  one  end  of  the  resistance  box.  It  is,  therefore,  desu-ablc  that 
the  ratio  of  the  two  parts  of  the  resistance,  nominally  1  :  99.  shoiild 
be  determined  at  the  working  voltage.  To  do  this  we  may  take 
advantage  of  the  u.seful  theorem  that  the  value  of  n  nearly  equal 
resistances  comiected  in  series  is  n'  times  their  resistance  in  parallel 
to  a  very  high  order  of  pxcuracy.  For  instance,  suppo.se  half  of 
them  are  as  much  as  1  in  1,000  high,  and  the  other  half  1  in  1.000 
low,  the  w^  law  holds  to  one  part  in  a  million. 

Suppose,  then,  we  have  10  resistances  of  1.000  ohm?,  which  can 
be  put  in  series  or  parallel,  and  also  a  resistance  of  100  ohms,  the  10 
of  1.000  ohms  in  parallel  can  be  compared  with  the  lOOiihm  lesis- 
tance  by  inversion  with  very  high  accuracy.  By  iiulting  the 
l.OOOohm  resistances  in  series,  we  now  have  two  resistances  of  a 
nominal  ratio  of  100  :  10.000.  It  is  assumed  that  these  resistances 
are  sufficiently  liberally  designed  so  as  to  be  imalTected  when  100 
volts  or  more  is  ajiplied  to  them  in  .series.  The  volt  box  ratio  to  be 
proved  is  nominally  100  :  9.900,  which  may  be  converted  for  the 
purposes  of  measurement  into  100  :  10,000  by  two  methods.  The 
one  is  to  arid  a  variable  resjslance  of  about  KM)  ohms  to  the  9,900, 
making  it  uji  to  10.000.  and  the  other  is  to  shunt  the  KlOohm  section 
of  the  volt  box  with  a  variable  resistance  of  about  10.000.  This  is  the 
more  flelicato  method,  as  100  ohms  change  in  this  resistance  isecpiiva- 
lent  to  1  ohm  in  the  first  method.  In  the  second  method  10.000 
ohms  shiuituig  the  100-ohin  section  of  the  volt  box  reduce.!  the  current 
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in  it  by  1  per  cent.  The  effect  of  this  is  neglected.  Instead  of 
resistances  of  100  and  10  X  1,000  ohms,  other  convenient  resistances 
of  the  same  ratio  can  be  used.  It  is  possible  that  the  actual  resis- 
tances of  the  volt  box  sections  will  differ  from  their  nominal  value, 
and  correction  must  be  made  for  this  if  necessary,  when  using 
extraneous  resistances  in  series  or  parallel  ^rith  parts  of  it. 

The  author  gives  a  comparison  of  the  methods  from  actual  measure- 
ments. 

Owing  to  the  difficulty  in  obtaining  high  continuous-current 
voltages  it  is  suggested  that  continuous  current  should  be  super- 
imposed on  alternating  currents  so  as  to  obtain  tests  under  working 
conditions. 

Kehin  Douhk  Bridge. — For  the  comparison  of  imequal  resistances, 
especially  when  one  or  both  is  less  than  1  ohm,  the  Kelvin  double 
bridge  cannot  be  surpassed. 

In  the  comparison  of  equal  resistances  of  the  order  of  50  ohms  it 
has  been  seen  that  the  short  piece  of  wire  connecting  A  and  B  affects 
as  much  as  the  last  three  significant  figures  attainable  in  the  ratio 
A  :  B.     If  it  were  practicable  to  connect  the  galvanometer  exactly 


to  the  resistance  centre  of  this  wire,  allowing  for  the  uncertain  con- 
tact resistances  at  the  ends,  then  it  would  be  imnecessary  to  double 
the  number  of  observations  which  are  required  to  eliminate  its 
resistance  (Fig.  -t).  The  elegant  method  of  surmoimtiiig  tliis  diifi- 
culty  adopted  in  the  Kelvin  bridge  is  to  connect  the  galvanometer. 
not  to  the  middle  point  of  the  wire,  but  to  the  middle  point  of  a 
resistance  in  parallel  with  it  which  is  high  in  comparison  with  tliat 
of  the  joining  wire.  Fig.  5.  The  ends  of  tliia  resistance  should  not  be 
joined  to  the  termioals  through  which  the  main  current  passes,  but  to 
a' separate  pair  (the  potential  jiomts  of  the  resLs'tance  when  these  are 
provided).  The  resistance  may  be  from  2  to  200  ohms,  according  to 
circumstances.  In  the  general  case  where  the  two  main  resistances 
to  be  compared  are  not  equal,  tliis  connecting  resistance  must  be 
divided  in  the  ratio  of  the  main  resistances.  The  resistances  P.  (). 
are  connected  to  the  other  potential  points  of  the  two  resistances. 

In  commercial  forms  of  the  apparatus  P  is  commonly  made  equal 
to  R  and  Q  equal  to  S,  Fig.  fl.  Taking  A  to  be  a  standard  resistance. 
P  and  R  may  be  of  some  simjile  value  of  about  20  to  100  ohms,  and 
Q  and  S  can  be  varied  together  from  01  to  1,000  ohm;;,  and  the  ratio 


of  n  to  A  is  read  off  at  once  to  four  figures.  Tiie  sensitivity  of  the 
iirrangcmont  increases  if  low  resistances,  rather  than  high  ones,  are 
used  for  I',  Q,  R,  .S.  but  the  resistance  of  the  connecting  leads  makes 
lU  or  20  ohms  the  lower  limit. 

If  the  rcsislnnce  of  L  is  small  compared  with  A  and  B.  the  values 
of  K  and  S  need  not  be  so  accurate  as  those  of  P  and  Q.  and  it  becomes 
pr/u-ticuble  to  make  RIess  (ban  I',  and  S  less  than  Q.  with  an  increase 
in  sensitivity  without  a|ipre<'ialile  Io.ms  of  accuracy.  When  measur- 
ing small  resistances  of  O'OOl  ohm  or  less,  when  L  may  be  as  large  or 
larxer  than  A  or  B.  accuracy  in  V.  and  S  is  nearly  as  important  as  in 
V  and  ().  The  correctness  of  R/S  may  be  verilied  by  breaking  the 
main  circuit  at  L.  when  it  will  be  seen  "that  the  sysleiii  ought  st  ill  to 
remain  Imlnneed.  Practically  the  whole  voltage  of  the  source  of 
Bupply  will  now  come  on  to  R  and  S  in  series,  and  care  must  be  taken 
tlint  these  ore  not  damaged  if  small  resistances  are  used. 


As  in  the  case  of  resistances  of  an  ohm  or  more,  precision  measure- 
ments are  only  required  as  a  rule  between  resistances  having  a  simple 
nommal  ratio,  wliich  enables  the  apparatus  to  be  considerably  sim- 
plified. 

Special  Form  of  Kelvin  Bridge. — The  necessity  for  apparatus  of 
this  nature  for  ve:ifying  the  resistances  used  in  precision  altematiM 
electrical  measurements  has  led  to  the  construction  of  a  specif 
Kelvin  bridge  for  the  purpose.  The  resistances  to  be  verified  vary 
from  a  few  ohms  to  0001  ohm,  and  all  have  a  simple  numerical  value. 
They  are  used  in  the  current  cii'cuit  when  making  alternating  power 
and  current  measurements,  and  give  a  2-volt  drop  of  potential  at 
their  rated  current. 

The  apparatus  consists  of  two  rows  of  resistances  of  20  ohms  each 
there  being  25  in  each  row.  One  row  forms  the  part  P,  Q,  and  thi 
other  R.  S.  as  many  of  the  resistances  being  used  as  required  ant 
connections  are  taken  off  the  galvanometer  circuit.  | 

As  the  resistances  of  the  leads  connecting  the  apparatus  to  tht 
resistances  to  be  compared  camiot  be  made  negligibly  small  com 
pared  with  20  ohms,  the  end  coils  of  the  two  rows  have  been  adjustet 
to  be  1  part  in  1,000  low  (0-05  ohm),  and  the  leads  used  are  adjii^ 
to  be  0-05  ohm.  These  end  coils  must,  therefore,  always  be  n 
and  the  bridge  is  adjusted  to  the  correct  simple  ratio  by  sh 
circuiting  as  many  of  the  other  coUs  as  may  be  necessary.  For  con 
venience  the  two  rows  of  25  resistances  are  put  in  concentric  circle.'? 
and  copper  strajjs  are  used  for  short-circuiting  the  necessary  coils 
these  straps  being  also  used  for  the  galvanometer  connect ion- 
which  are  arranged  concentrically  at  the  centre  of  the  circle.  Th 
arrangement  has  the  great   merit  that  all  the  resistances  have  th 


Fig.  7. 


same  value,  and  so  can  be  adjusted  to  equality  with  high  accurac 
I"he  absolute  accuracy  is  (|uite  immaterial.  Balance  is  obtained  1 
shimting  A  or  B.  whichever  is  relatively  the  higher. 

The  ajjjiaratus  is  capable  of  comparing  any  resistances  of  the  rat 
m/ii.  where  )n  and  «  are  any  integer;!  whose  sum  doer,  not  exceed  2 
Though  it  i-.  possible  to  measure  ratios  of  24  :  1.  lower  ones  such 
10  :  1  and  5  :  1  can  be  somewhat  more  accurately  meauu-ed.  as  thi 
;it  least  two  coils  can  be  used  in  each  of  P  and  Q,  and  the  smi 
micertainties  of  the  resistances  of  the  temporary  connections.  &< 
become  of  less  importance. 

The  arrangement  shown  for  the  galvanometer  keys  has  been  foul 
\ery  satisfactory.  When  one  key  is  depressed  the  galvanometer 
first  of  all  shunted  by  a  resistance  which  can  be  varied  from  01 
50  ohms,  and  further  depression  makes  a  second  contact  conncctii 
the  galvanometer  to  the  circuit.  Wlien  approxinuite  balance  h 
been  obtained  the  other  key  is  dei>ressed  instead,  which  coiuiei 
the  galvanometer  to  the  circuit  without  any  shunt.  It  has  be< 
foimd  much  more  satisfactory  than  the  usual  arraugenuMit  of  ab 
with  a  resistance  in  circuit  when  half  depressed  which  is  cut  oufc* 
a|)])lying  more  pressure.  A  mercury  cup  reversing  key  for  the  ni* 
current  is  provided. 

In  order  to  compare  a  resistance  of.  say.  0001  ohm  with  on» 
1  ohm  it  is  necessary  to  do  so  in  a  series  of  stei);i.  using  intor; 
resistances  of,  say,  0-1  and  OOl  olim  with  a  ratio  of  10  :  1 
bridge  resistances  every  time.     Any  ine(|ualities  in  the  bridge 
lances  will  cause  a  cumulative  error  in  the  linal  result,  so  thaf 
shoukl  l>e  very  accurately  adjiistetl  to  eipiality.     These  dii 
have  been  kejit  down  to  2  or  :i  parts  in  1(10.000.  so  that  in  a  "i 
do\TO  ■'  of  ;i  steps  the  aceumuhitcd  error  does  not  exceed  1  in  Ir 
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INTERCONNECTED  SYSTEMS  SERVING  SAN  FRANCISCO. 

(Concluded  from  p.  8f'5.) 
Gbeat  Western  Power  Cu. 
The  completion  of  the  hydioolectric  station  of  the  Great  Western 
Power  Co.  on  the  Feather  River  at  Big  Bend  above  OrovUle.  Cal., 
marked  the  beginning  of  a  new  era  in  electric  generation  and  trans- 
mission on  the  Pacific  Coast.  Prior  to  that  time  the  typical  Western 
plant  received  its  water  through  a  long  wooden  flume,  and  the 
apparatus  was  invariablj'  installed  in  a  corrugated-iron  house  down 
the  canyon.  The  station  of  the  Great  Western  Power  Co.  was  the 
fii'st  in  which  the  generating  ecjuipment  was  housed  in  a  substantial 
structure,  and  from  its  erection  to  the  present  the  station  has  had 
the  distinction  of  being  tlie  largest  iiingle  power-house  on  the  coast. 
The  present  rating  of  the  station  is  50.000  kw.  The  waterwheels  are 
of  the  I.  P.  ilorris-Francis  type  rated  at  18. .500  H.p.  and  operating 
under  an  effective  head  of  43.5  ft.  The  company  has  a  1.5,000  H.p. 
auxiliary  steam  station  at  Oakland  and  a  28.000  H.P.  steam  station 
in  San  Francisco,  so  that  it  has  generating  equipment  aggregating 
1(1.5.000  H.p. 


Fio.   10.— A.sai,E  CoNSTKicTio.s   O.N    lOO.UUU  v(ji,T  Line. 

"be  company  has  now  completed  its  Big  Mea<lows  reservoir,  known 

'>ake  Alnianor.     This  lake  contains  2.50.f>00  a.re-ft.  of  water,  or 

iciont    to   assure   a  continuous  outjiut    of   70.IKH)  h.p.   from    the 

nt  station   at    Big   Bend,  even   through  years  of  most  .severe 

ight.     The  same  stored   water  can   be  utilised   at   j)ower  sites 

wn  a«  Nos.  4  antl  .5  under  a  combined  head  of  2,2.50  ft.,  where  it 

generate  l.5(>,0fM)  h.p.  in  the  driest  .sea.<ton.      Power  sites  Xoii.  2 

3  on  the  same  watercourse  will  afford  JMI.OOO  additional  horse- 

pr.     It  is  the  intention  to  incretuse  the  heiglit  of  the  pre.s<-nt  Big 

dews  dam  so  that  it  will  ultimately  im()ound   l.2;50,000  acre-ft. 

ater.     The  company  has  lit  sub-stations,  and  lb<'  transmission 

^m  consists  of  1.54  miles  of  steel-tower  line,  on  which  are  two 

'•pha.sc  circuits  ojM'rating  sit  l(K),0(K)  voltti  and  extending  from 

•iig-Bend  station  to  Oakland  by  way  of  [\v-  Sacramento  Valley, 

•w  of  an  angle  tower  on  this  lire  ii  given  in  Fig.  I(».     There  are 

■  s  of  submarine  cable  0|)eratinK  at  1 1.OOO  vol(«,  connecting  the 

I  lancisco  steam  station  with  the  hydroelectric  station  anil  the 


Oakland  steam  station.  The  Oakland  steam  station  is  seldom 
operated.  Views  of  various  parts  of  the  system  are  reproduced 
l;crewith. 

Sierra  &  Sax  Fraxciscu  Power  Co. 
The  Sierra  &  San  Francisco  Power  Co.  has  its  principal  liydro- 
clectric  generating  station  at  Stanislaus,  where  there  is  an  installation 
cf  34,000  kw,,  which,  with  forced  ventilation,  is  capable  of  develo]iing 
-lO.OOO  kw.,  although  the  full  development  will  necessitate  an  addi- 
lional  penstock.  The  company  owns  also  generating  plants  at 
Phcenix,  near  Sonera,  and  at  Oakdale,  In  addition  the  company 
I'ossesse^j  a  steam  plant  at  Xorth  Beach,  San  Francisco,  containing 
turbo-generators  with  an  aggi-egate  rating  of  18,000  kw.  Table  III, 
gi\'es  further  details  of  thefe  stations. 

Table  lU,  —  Main  Generators  of  the  Sierra  <{•  San  Franeisco  Pou-er  Co. 


Station. 

No. 

Voltage 

K.v.a. 
(each) 

Method  of 
ventilating. 

K.v.a. 

(total) 

Stanislaus  (hydraulic) 

Plin-nLx  (hydraulic) / 

Knights  Ferry  (hydraulic) 
North  Beach  (steam) 

4 

1 
.'5 
2 
2 

4,000 

2,400 

2,400 

.500 

12.000 

8,.500 

7.50 

37.5 

750 

9,000 

2  separate  fans 
rated  at  60.000 
cubic  ft.  each 

}  :;: 

Suction  system 

34.000 

1,875 

I..500 

18.000 

Water  for  the  Stanislaus  hydro-electric  plant  is  taken  from  the 
Miiilclli'  folk  of  the  Stanisla'.i.4  River  at  a  point  called  Sandbar  and 
(Miricd  through  approximately  78.000  ft.  of  wooden  flume  to  the  fore- 
l.iy,  whence  it  is  dropped  through  steel  penstocks  approximately 
1  ..500  ft.  to  the  station.     Under  its  water  rights  the  company  collects 
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11. — StANISLAIS    HVDRO-ELBCTKIC    I'l.ANT. 


in  storage  reservoirs  the  rainfall  and  melting  snows  from  watcrsheils 
on  the  western  a'ope  of  the  Sierra  Nevada  uKumtaint?.  These  water- 
sheds have  an  area  of  405  sq.  mjli>s,  and  the  storage  reservoirs  now 
constructed  will  hold  851,00(1.000  cubic  ft.  of  water.  In  addition, 
t  he  company  has  under  constriK'tion  a  stor.igc  reservoir  at  Strawberry, 
which,  when  com])lctc<l,  will  iin]>oun(l  7(i2, 000. 000  cubic  ft. 

The  mabi  transmission  line  of  the  company  consists  of  two  1 10,000 
volt  circuits  carried  on  steel  towers  from  the  Stanislaus  plant  to  the 
Bay  Shore  s\ib-station  near  the  San  Prancisoo  city  limita,  a  distance 
i)f  13(i  miles,  A  branch  transniif.iion  line  at  .57,000  volts  ex(cnds 
from  Port  .Marion,  at  the  south  end  of  San  ^'rancisco  Bay,  to  Salinius. 
a  distance  of  73  miles.  The  main  line  transmission  .sub-stations  of 
the  company,  with  ratings,  are  sis  follows  :  Hay  Shore.  3(t,(IOO  kw,  ; 
Port  Marion,  (>,00<»  kw.  ;  Salinivs,  4.000  kw.  ;  Manteca.  4.5(KI  kw.  ; 
Stanislaus.  2,000  kw. 

At  the  StJUiislauH  power-house  there  are  eight  I'elton  waterwheels. 
two  to  a  geiverator,  overhtmg  on  the  same  shaft,  one  wheel  on  each 
side  of  the  genera'or.  When  delivering  20,000  kw.  actual  test 
showed  the  los.s  to  Ik'  a  little  less  than  .5  per  cent.  The  maximum 
capacity  of  the  jwnstocks  by  tes'  i  i  33.000  kw.  Each  of  the  eight 
supjjly  ))i_)es  is  equip^Hsd  with  a  20  in.  Pelton  irate  valve,  gear  lUid 
worm  wiieel  for  harul  ojieralion  and  n-versihle  Pellon  motor  for 
aiilomatic  0|H!ration.  Kach  of  the  Pellon  impulse  wheels  is  rated  at 
(i.(MK)  H.P.  nuiximiini  overloiil  a-'d  wa  ;  tested  to  12.000  H.P.  output. 
OU-pressure  governors  actua'e  the  nozzle  deflectiim.  and  the  move- 
ment of  Ihe  needle  for  regulating  the  area  of  the  o)>ening  is  controlled 
by  a  hand  wlieiil.  The  governors  are  of  th('  Pelton  ty|)e  and  liavo 
individual  oil  pumps  and  separate  i)rcs.sure  and  discharge  liinkK. 
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Synchronising  motors  and  connections  permit  speed  control  from  the 
switchboard.     Fig.  1 1  shows  some  of  this  regulating  machinery. 

The  electrical  equipment  consists  of  four  8,500  kw.  generator-* 
f which  can  be  raised  to  10,000  kw.  each  by  forced  ventilation.) 
Twelve  transformers  step  up  the  potential  from  4.000  to  104,000  volts 
for  delivery  to  two  main  transmission  lines  to  Bay  Shore  sub-station. 
The  transformers  are  connected  "  V,"  with  growided  neutral. 

The  104.000  volt  transmission  line  is  138  miles  long.  It  extends 
from  the  po^ver-house  on  the  Stanislaus  Ri\er  in  the  Sierra  Nevada 
moimtains  straight  across  the  San  Joaqiun  Valley,  aroimd  San 
Francisco  Bay  and  up  the  peninsular  to  Bay  Shore  sub-station, 
passing  over  mountains,  jilains,  valleys  and  marsh  lands.  The  lire 
consists  of  a  series  of  long  tangents  and  is  supported  on  towers 
throughout,  except  the  57,000  volt  branch  line  from  Port  Marion  to 
Salinas,  which  consists  of  towers,  A-frames  and  poles.  The  toweiri 
spans  average  8.50  ft.,  the  maximum  span  approximating  1.925  ft. 
The  towers  are  of  galvanised  iron ,  four  colunms,  square  and  diagonally 
braced.  In  height  they  vary  from  35  ft.  to  50  ft.  from  ground  to  the 
lower  cross-arm.  The  wire  is  of  Xo.  CK)  copper  cable,  six-strand, 
hemp-core,  and  is  completely  transposed  every  10  miles.  The 
mmimum  distance  between  wires  is  96  in.  Five-element  sus))ensiou 
insulators  are  used.  Across  the  marshes  at  the  lower  end  of  San 
Francisco  Bay  the  towers  were  placed  on  piles  with  concrete-cap 
foundations,  and  the  spans  approxima'.c  800  ft.  in  length. 


The  Bay  Shore  sub-station  contains  seven  3,750  kw.  standard  oil 
filled,  water-cooled,  104,000  volt.  60  cycle  transformers  conrected 
grounded  star  on  the  high-tension  sice  and  delta  on  the  low-ten!jion 
Hide.  The  North  Beach  steam  iitation  (shown  in  Kig.  12)  is  situa'e  I 
on  the  northern  side  of  San  Francinco,  and  formerly  contained  rc- 
ci()rocating  steam  engines.  The  present  generating  equipment 
comprises  two  9,000  kw.  12.000  volt  Curtt!  vertical  s^eam  turbo- 
generators. Steam  is  supplied  by  18  B.  &  W.  boiler;,  aggregating 
10.300  boiler  horse-power  and  fitted  with  complete  oil-fuel-burning 
apparatus.  A  VVorthington  and  a  Wheeler  condenser  are  usecC 
water  being  taken  from  the  bay.  At  ore  end  of  the  building  i;  a 
r.ub-station  of  the  Pacific  C!a«  &  Electric  Co.,  from  which  energy  .s 
fielivered  to  the  Panama-Pacific  In'emational  Exposition,  for  "the 
olcclrical  supply  of  which  this  compa:  y  has  exclusive  rights. 

The  four  distributing  systems  are  an  follows :  Tuolumne  divisiion,  San 
•louquin  division,  San  Francisco  division  and  Santa  Clara  division. 

The  Tuolumne  division  operates  in  the  Sierra  Nevada  momitains. 
obtaining  energy  from  three  .■>(«)  kw,  tran.sforiners  inatijled  in  one 
I  nil  of  th<;  Stanislaus  power  house.  Energy  is  delivered  to  the  towns 
of  Tuolumne.  Sonora  and  .Jamestown,  and  for  operating  all  the  m'w.ca 
of  that  district.  The  company  also  supplies  water  for  mining, 
irrigation,  domeslie  use,  &c.,  in  the  above  section. 

'Ihe  San  .loarpiin  division,  with  headquarters  at  Modesto,  com- 
priHCH  an  area  r)f  7(»7  »q,  miles  in  I  he  fert  ile  San  .Joaquin  Valley  lietween 
Stockton  and  Alwh^sto.  The  division  is  fed  by  four  l7,Ot)o'  volt  lines 
ami  two  4,000  volt  lines  from  Mimtoca  Hub-Htation.  Oiu-  of  the 
I7.0(M)  volt  lines  is  connected  at  Knight  n  F<.rrv  with  the  Tuoliimre 
diviHum,  so  that  an  cxclmnge  of  .tiergy  nuiy  Im-  nuide  if  necessary, 
ntenhange  of  energy  can  also  Ik-  nm-le  at  Modesto  Hiib-stalion  «itb 
I  lie  ^OHemite  Power  Co, 


The  San  Francisco  division  is  fed  by  six  12,000  volt  lines  going  from 
the  Bay  Shore  sub-station,  supplying  energy  in  conjimction  with  the 
North  Beach  auxiliary  steam  plant  to  four  sub-stations  for  conversion 
to  direct  current  for  operating  the  United  Railways  of  San  Francisco 
and  supplying  a  small  industrial  load. 

The  Santa  Clara  di\-ision  is  fed  by  the  57,000  volt  line  running 
from  Port  Marion  southward  73-5  mUes  to  Salinas,  where  the  energy 
is  delivered  to  the  Coast  Valleys  Gas  &  Electric  Co,  at  its  Salinas 
sub-station.  From  there  a  57,000  volt  line  (now  operated  at  30,000 
volts)  continues  through  the  tonus  of  Chuler,  Gonzales,  Soledad. 
Los  Coches  and  King  City.  AnotI  er  lire  of  22.(X)0  volts  goes  from 
Salinas  through  Hillto-mi  to  Monterey.  The  load  comprises  domestic, 
railway  and  mimicipal  ser\'ice  and  a  hea^•y  irrigation  load. 

Northern  Calitornlv  Po^yER  Co. 
The  hydroelectric  developments  of  the  Northern  California  Power 
Co.  are  situated  on  Battle  Creek  and  Old  Cow  Creek.  The  principal 
source  of  water  supply  is  the  western  slope  of  Jlomit  Lassen,  for 
many  yearo  a  snow-capped  peak  but  at  present  an  active  volcano, 
belching  forth  lava  and  gases.  The  company  operates  seven  hydro- 
electric plants  with  a  combined  rating  of  50.000  h,p.  and  also  some 
waterworks  and  gas  works.  It  supplier  light  to  all  important  towns 
in  Shasta.  Tehama  and  Glenn  Counties.  Cal..  and  has  a  contract 
expiring  December,  1925,  to  deliver  10,667  h.p.  to  the  Pacific  Gas  & 
Electric  Co.  at  Chico,  Cal..  where  connection 
is  made  with  that  company's  lines.  The 
location  of  six  of  the  stations,  as  well  as  the 
power  of  the  generators  and  other  data,  are 
given  in  Table  IV.  The  seventh  at  Snow  Creek 
is  a  small  one  of  1,500  h,p. 

Energy  is  transmitted  at  22,000  volts  and  at 
66,000  volts.  The  first  type  of  transmission 
line  follows  closely  the  practice  of  15  years  ago, 
solid  copper  wire  being  rmi  on  30  ft,  wooden 
poles  and  insulated  by  triple  petticoat  gla:!S 
insulators.  The  higher  voltage  lines  are  momi- 
ted  on  wooden  poles  with  porcelain  insulators. 
Except  for  a  few  places  near  towna,  roads  are  not 
followed  by  the  transmission  lines. 

The  sub-stations  on  the  company's  .system 
are  situated  chiefly  in  the  upper  Sacramento 
Valley,  Ai  Chico  the  system  of  the  Northern 
California  Power  Co,  is  tied  m  with  the  syeteni 
of  the  Pacific  Gas  &  Electric  Co,,  the  sub- 
station containing  merely  the  necessary  line 
switches  and  instruments  for  measuring  the 
energy.  The  comjjar.y  also  sells  a  block  of  power 
to  the  Oro  Electric  Corporation.  Recently  the 
action  of  the  (Government  in  shutting  do«n  a 
number  of  copper  smelters  because  the  fumet 
destroyed  vegetation  has  deprived  the  Northern 
California  Co,  of  a  considerable  portion  of  itf 
inuiing  load.  This  loss  was  further  accentuatec 
when  the  European  war  broke  out  and  copper  producers  cm-tailer 
production.  Some  of  the  companies  connected  with  the  Northeri 
Californi.i  Power  Co.'s  circuits  suspended  operations  entirely. 

Other  Interconnbctkd  Systems. 
The  Western  States  Gas  &  Electric  Co.  furnishes  gas  and  electri 
service  in  the  city  of  Stockton,  and  electric  service  in  Richmond  am 
Placerville,  Cal.  Electric  service  is  fimiished  to  Stockton  and  thi 
towns  of  Gault,  Lodi,  Floran  and  I'laccrville,  together  with  tb 
contigiwus  territory,  by  means  of  dujilicate  ('>0,00t)  volt  transmissioi 
lines  from  the  company's  hydroelectric  station  on  the  south  fori 
of  the  American  river  near  Placerville,  sui)])lemented  by  a  steaB 
station  situated  in  Stockton,  In  the  territory  aroimd  Stockton  goB 
dredging  o|)erations  are  carried  on,  and  the  rich  agricultural  dislrifi 
are  irrigated  by  motor-driven  i)um|)s.     The  company  also  purchi 

Table  TV. — Main  Qenerators  of  Ihe  Northern  Califurnia  Power  d 
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electrical  energy  from  the  Pacific  Gas  &  Electric  Co..  the  Great 
Western  Power  Co.  and  the  Sierra  &  San  Francisco  Power  Co.  The 
hydroelectric  station  on  the  American  river  contains  two  1.500  kw. 
unit.s  driven  by  two  3,000  h.p.  impulse  wheels.  The  Stockton  steam 
plant  contains  a  1.500  kw.  vertical  turbo-generator  and  three  oil- 
burning  water-tube  boUers. 

The  Snow  Mountain  Water  &  Power  Co.  operates  a  high-head 
electrical  jilant  in  Potter  Valley,  17  miles  from  Ukiah.  The  station 
contains  three  2.300  volt  tluee-phase,  60  cycle  generators  with  an 
aggregate  rating  of  6,000  kw.  The  voltage  is  stepped  up  to  50.000 
volts  for  transmission.     The  company  sells  most  of  its  energy  in 
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THE  CALCULATION     AND   DESIGN  OF  INDUCTANCES. 

BY  PHILIP  R.  COUESEY,  B.8C. 

Summan/. — The  author  gives  curves  for  facilitating  the  calculation 
of  coils  such  as  are  required  in  radio-telegraphy,  thus  avoiding  lengthy 
calculations. 


Many  formute  have  lieen  given  from  time  to  time  for  calcu- 
lating the  inductance  of  coils  of  various  shapes,  but  the  majo- 
rity of  them  sufTer  from  the  serious  disadvantage  of  being 


for  Dotted  Curve. 
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.      „    •       Length 
^""'""0" '^"""•-Diameter. 

Flo.  I. — ClTBVES  FOB  UsE  WITH  FORMULAE  1  AND  2. 


|Jk  to  the  Pa<-ific  Ga«  &  Electric  Co.  at  Santa  Rosa,  75  miles  from 
generating  station,  and  to  other  utilitica  in  that  section  of  the 
jvte. 

IThe  Oro  Electric  Corporation  ownB  undeveloped  power  properties 

Deer  Creek  and  Mill  Creek,  in  Tehama  Coimty,  and  on  Yellow 

|5ek  and   iulj^u-ent  streams   in   Plumiui  (>)unty,  Cal.,  from   which 

t'-ama  approxinuitely  130,000  H.i".  may  be  developed.     It  also  owns 

■   hydro-electric  generating  i)lant,4  on   the  west   branch  of   the 

'  lier  Uiver  and  the  transmission  system  and  sub-stations  for  the 

« V'  of  Orovillc  and   vicinity.      It  startexi   suspended  work  on   a 

flOOOu.i'.   hydro-electric  ]>lant  on  Yellow  Creek.  Plumas  County, 

I-  year  aiul  erected  a  steam  relay  plant  at  Stockton. 


rather  complicated  and  of  requiring  an  amount  of  calculation 
that  puts  them  outside  the  sphere  of  practical  everyday  use. 
Further,  the  multiplicity  of  formula)— each  applicable  to  a 
different  tyjie  of  coil — rendcr.s  txtremcly  difficult  the  selection 
of  the  best  one  to  use  for  any  ]iarticular  case. 

Hence  it  i.s  thought  that  the  following  curves  may  be  of 
value,  as  by  their  u.se  the  inductance  of  practically  any  shape  of 
coil  may  lie  quickly  obt^iined  with  an  accuracy  which  is  gene- 
rally sufficient  for  most  ])ractical  purposes.  They  are  based 
on  a  formula  first  given  by  Nagaoka,*  but  have  been  extended 
»  "  Journ."  Coll.  Science,  Tokyo,  Vol.  XXVII.  (1909). 
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by  calculation  to  embrace  coils  which  are  not  included  in  the 
original  tables  : — 

L=:i-T>-}i-1k, (1) 

where  L=indiirtance    of    coil    in    centimetres    (lU^cm. 

=  1  henry), 
D=mean  diameter  of  coil  in  centimetres. 


formulse,  from  which  the  inductance  of  the  coil  may  be  t)uickly 
obtained.  The  curves  A,  A'  and  B  enable  k  to  be  foimd  (or 
any  value  of  /D  between  0-04  and  500.  and  will  meet  practi- 
cally all  ordinary  cases  :  if.  iiowever.  the  inductance  of  coils 
longer  than  50  diameters  has  to  be  calculated,  a  value  for  k  cau 
easily  be  obtained  by  extrapolation  from  the  curve,  although 


X  7=number  of  turns  pel-  centimetre  lenstli  of     *he  error  will  be  less  than  1  per  cent,  if  k  is  taken  as  =  imity. 


:  pe 

coil, 
X=total  nunibei  of  turns  on  c(  il, 
Z=axial  lengtli  of  coil, 
K=a  correction  factor  which  is  a  function  of  the 

dimension  ratio  I  ID  of  the  coil. 


Single-turn  Coils  and  Straight  Wires. — When  the  inductance 
of  a  .single  turn  of  wire  is  i'ei]uired.  or  of  a  very  short  coil, 
lower  values  of  the  dimension  ratio  are  necessary,  so  that  the 
small  inset  ciu've  C  (Fig.  1)  will  be  found  convenient.  For 
extreme  values  of  this  latio.  the  dotted  curve  D  mav  be  em- 
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^  .      „    ,       Length 

Dimension  Ratio    qI^,-„    ct  Coil. 

Km.  2. — CuHVEs  FOR  Desionino  Cdu,  to  havb  a  oiven  Indi-ctancb. 


Till'  fomnilii  niiiy  also  he  written  : 

'^-/W (•■^) 

and  fchi.s  form  is  often  the  most  convenient  for  <-alculation, 
l-tti<'  totiil  length  of  wire  on  the  roil. 

TiiK  Cai.ci'lation  or  Inoiktances. 
(hitinii, ,,  Snlinoiil  Cnils.      V.y  (,1,,.  1„.|,,  „f  the  ciirvcs  in  Fig,  I , 
irrc-tii.n  fiK-tor  k  for  any  given  dimension 


l\w  vain-  of  tl 
riitio  /;|)  iiiav  Im- 


d  olT  ;i 


d  in  .itlicr  of  tin;  above 


ployed,  and  in  tliis  connection  it  should  be  i.ot*d  that  tb'l 
itidiictiince  of  a  straight  wire  may  also  be  obtained  from  tbif 
(uive  if  the  abscissa'  are  taken  to  represent  the  ratio 

Diameter  of  wire  ,.  ,     ,    Ix'ugtli  of  coil 

I        w — ,  —  .— (instead  of '.  ,      .,, 

jA-ngtIi  of  wire  Diameter  of  coll 

as  is  the  <a.se  for  .solenoids,  &c.).  and  the  resulting  value  of  « i| 
iiiiiltiiilied  by  .t,  i.e.,  inductance  of  straight  wire 


L. 


(' 


whei-c  il    ^diameter  of  wire.     (Nee  (example  2,  below.) 
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In  the  ease  of  coils  of  a  single  tiu-n  of  wire,  tlie  length  I  to  be 
taken  for  use  in  the  formulse  and  curves  is  necessarily  the  dia- 
meter of  the  conductor,  as  in  the  case  of  the  straight  wires  (see 
Fig.  3a). 

Flat  Coils. — It  should  be  noted  that  the  inductance  of  a  flat 
spiral  coil  of  mean  diameter  D,  and  winding  depth=Z,  is  prac- 
tically the  same  as  that  of  a  cylindrical,  or  solenoidal  coil  of 
axial  length =Z,  and  the  same  diameter  and  number  of  turns 
{tee  Fig.  3b).  Hence  the  curves  may  also  be  employed  for 
coils  of  this  type,  thus  avoiding  the  use  of  the  extremely  cum- 
cersome  Stefan  formula.* 

The  Desif/H  of  Colls. — The  curves  in  Fig.  2  are  intended  to 
facilitate  the  design  of  a  coil  to  have  any  given  inductance. 
Referring  to  eciuation  (1),  a  value  of  n  (the  turns  per  centi- 
metre length  of  the  coil)  may  be  provisionally  determined, 
depending  upon  the  insulated  diameter  of  the  wire  with  which 
the  coil  is  to  be  -wounds  if  the  turns  are  to  touch  one  another, 
or  from  the  winding  pitch  which  it  is  proposed  to  employ. 
Then,  with  the  given  value  of  the  inductance  L,  a  suitable 
diameter  may  be  decided  upon,  and  the  value  of  Ik  obtained 
from  formula  <]).  Dividing  tliis  by  the  diameter  D,  we  obtain 
a  value  for  Zk/D  from  which,  by  the  helj)  of  the  curves  in  Fig.  2, 
the  corresponding  value  of  ?/D  may  be  read  oil,  and  hence,  as 
D  is  known',  the  true  corrected  value  of  the  coil  length  I  mav  be 
ia.sily  calculated. 


(Oi 


DODdoby~--i 


J. 


[G.  Z\. — SiscLE  TuKK  Coil. 
iength  of  Coil  1=  Diameter 
of  Wire,  </). 


Fig.  .3b.. — Solen'oid  and  Flat  Coil 
having  the  same  isductaxce. 


Examples  Illustrating  the  Use  of  the  Curves. — 1.  Find  the 
ductance  of  a  solenoid  coil  of  diameter  D=12  cm.  and  axial 
rigth  Z=25  cm.,  wound  with  10  turns  per  centimetre  length, 
e  have  //D=.2.'i/12=2-083,  therefore,  from  curve  A,  Fig.  1, 
=0-82.5  and  substituting  in  (1)  we  have 

Inductance  of  coil=L=n;2xl22xlO-x25xO-825, 

=2-94  X  l(i«  cm. 

=0-00294  henry. 

2.  Find  the  inductance  of  20  ft.  of  Xo.  16  S.W.G.  copper  wire 

=0-1621)  cm.),  (a)  bent  up  into  a  coil  of  1  turn  ;  (6)  stretched 

t  straight. 

>  T»-        .       c.           20x30-45     ,„, 
a)  Diameter  of  turn= =194  cm. 


I      0-1626 
D 


194 
=0-00398,  .-. 
20^x30-45^ 


0-000839.     .-.  by  curve  D,  Fig.  1, 
from  (2)  the  inductance 


x0-00398=9,100cm. 
=0-000267, 


0-1626 
d        0-1626 
X~~2Ux-'}0-4.5^ 
K=0-00148  (curve  D,  Fig.  1). 

ience  inductance, 

^      202x30-452 

,j.,g2g— X^Xt'"00H8=10,620  cm 

'  Journal  "  In»t.  Elec.  Engineers,  Vol.  XLIV.,  p.  357  ;  and  clge- 


3.  Find  suitable  dimensions  for  a  coil  to  have  an  inductance 
of  2,000,000  cm.,  to  be  wound  in  No.  22  S.W.G.,  enamelled 
copper  wire,  if  the  diameter  is  not  to  exceed  20  cm. 

A  suitable  winding  pitch  for  No.  22  enamelled  wire  is  12 
tm-ns  per  centimetre,  hence  we  have 

1k_     L      _      2xlQ« 


,=0-17 


'■Dhv^    7^2x203x122 
.-.  From  curve  B,  Fig.  2,  we  have  Z/D=0-39, 
whence  Z=7-8  cm., 

=axial  length  of  coil. 

In  conclusion,  it  should  be  stated  that  the  curves  here  given 
aie  not  intended  for  use  in  cases  where  extreme  accuracy 
is  desired,  such  as  in  calculating  standard  coils,  &c.,  as 
then  one  or  more  of  the  usual  formulae  must  of  necessity  be 
employed  ;  but  wh.n  the  values  are  lequired  to  an  acciu-acy  of 
a  few  per  cent,  only — as  is  frequently  the  case — a  very  con- 
siderable amount  of  arithmetical  woik  may  be  saved  by  their 
employment,  while  the  use  of  only  one  method  of  calculation 
for  all  types  of  coils  is  a  distinct  advantage  over  a  multitude  of 
foimulfo. 


LONG  RANGE  RECEPTION  ViriTH  COMBINED  CRYSTAL 
DETECTOR  AND  AUDION  AMPLIFIER." 


BY   HAKADEX    PRATT. 


N«)«»iary.— The  author  fiiids  that  if  an  audiou  bulb  is  used  as  aa 
ordinary  receiver  across  the  "  stojiping  "  condenser  in  series  with  a, 
galena  detector  an  amplification  of  signals  of  about  10  times  is  attained. 
The  audion  bulb,  to  be  efiectire  for  this  purpose,  must  have  certain 
definite  voltage-current  characteristics  which  are  described. 


The  measurements  cescribed  were  made  at  the  University  of 
California.  The  first  antenna  used  in  these  experiments  consisted 
of  a  wii-e  750  ft.  (230  metres)  long,  supported  at  one  end  on  a  300  ft. 
(92  metres)  steel  tower,  and  by  an  80  ft.  (24-.5  metres)  stack  at  the 
end  nearer  the  receiving  apparatus.  The  results  obtained  were  so 
encouraging  that  two  extra  wires,  spaced  about  3  ft.  (92  cm.)  apart 
were  subsequently  added.  The  strength  of  the  signals  was  prac- 
tically doubled  by  their  presence.  The  fundamental  or  natural 
wave-length  of  the  antenna  system  was  about  1,170  metres.  The 
receiving  apparatus  differed  from  the  usual  type  only  in  that  a 
galena-audion  amplifying  combination  was  used.  The  latter 
arrangement  was  ba,sed  on  the  following  ))rincii)les.  " 

A  very  good  galena  crystal  and  an  audion  bulb  of  fair  sensitive- 
ness were  available  in  these  experiments.  When  the  two  were  used 
in  combination,  the  audibility  of  received  signals  was  enormously 
increased.  It  is  interesting  to  note  that  there  are  many  possible 
combinations  of  these  detectors,  and  that  a  large  number  were  tried 
before  a  successful  one  was  found.  Five  changeabio  features  exist 
which  affect  the  sensitiveness  of  the  combination.     They  are  : — 

i.  Polarity  of  the  filament  battery  ; 

2.  Polarity  of  the  secondary  ("  B  "')  battery  ; 

3.  Interchanging  of  the  galena  detector  terminals  ; 

4.  Interchanging  of  the  grid  and  plate  :   and  * 

5.  Interchanging  of  the  terminals  of  the  secondary  of  the  receiving 
transformer. 

Each  of  these  features  was  found  to  affect  the  strength  of  the 
signals  received  in  the  telephone.  There  wa,s.  indeed,  one  good 
combination  out  of  1 20  jiossibilitics.  The  ))roi)er  arrangement  under 
conditions  !,  2  and  4  could  be  quickly  found,  however,  because  of 
the  extreme  effects  produced  when  the  a<ljustment  was  incorrect. 
The  reason  for  including  condition  5  is  that  the  cai)acity  between 
the  primary  and  the  secondary  of  the  receiving  transformer  and  the 
capacity  of  the  audion  apparatu.s  to  ground  were  different  for  the 
two  modes  of  conru'clion. 

The  results  obtained  with  this  combination  of  galena  and  audion 
were  very  satisfactory,  iircviously  inaudible  signals  becoming  per- 
fectly readable.  To  ficlermine  the  amount  of  the  amplitieation 
numerically,  and  to  show  the  constiincy  of  adjustment,  a  number  of 
meawurenients  of  the  audibility  of  oigiials  were  taken.  The  galena 
detector  was  u«ed  iw  the  ba-sis  of  comparison  in  these  measurements, 
not  only  because  of  its  steadiness  anri  ease  of  adjustment,  but  also 
because  it  is  representative  of  the  l)ent  ordinarily  used  rectifying 
ilelector.s.     The  shunted  teleiilionc  method  of  measuring  audibility 


•  PajxT  reiwl  before  the  Institute  of  Radio  Engineers,  Now  York, 
slightly  abbreviated. 
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was  employed,  t'onstancy  of  the  galena  detector  adjustment  was 
controlled  from  day  to  day  by  noting  the  audibility  of  a  buzzer 
signal  kept  constant  in  intensity  tlirotighout  the  experiments. 

The  values  tabulated  below  give  the  mean  of  more  than  200  in- 
dependent values  taken  over  a  period  of  30  days.  The  stations 
ranged  in  distance  from  close  at  hand  to  over  5,000  miles  (8.000  km. ) 
away.  They  lay  in  all  directions  from  the  recei\'ing  station,  their 
wave-lengths  were  between  COO  and  3.200  metres,  and  their  spark 
frequencies  between  100  and  1.000  per  second. 

Li  column  1  are  given  the  audibility  using  galena  alone,  in  column  2 
the  audibility  using  galena  and  the  audion.  Column  3  gives  the  ratio 
of  these  audibilities — that  is,  the  amplification  ratio. 


1. 

2. 

3. 

1. 

o 

3. 

Audibilitv 

Audibihty 

AudibUity 

Audibilitv 

with 

with 

Bratio, 

with 

with 

Ratio. 

galena. 

combination. 

galena. 

combination. 

5070 

3.541-0 

70 

*         50 

600 

120 

3-5 

36-4 

10-3 

18-3 

2730 

151 

4-5 

51-6 

11-4 

26-2 

254-0 

9-7 

27 

30-5 

11-3 

60 

51-8 

8-6 

1-.5 

18-7 

12-5 

90-5 

8950 

9-9 

it-S 

118-6 

120 

130 

1020 

7-S 

■i-5 

60-0 

13-2 

260 

3550 

13-6 

80 

720 

90 

130 

1190 

91 

28-0 

2530 

9-0 

510 

5050 

9-9 

Average  amplification=  10-6. 

The  average  value  of  the  ampHfication  is,  therefore,  about   10. 
In  order  to  note  the  efltect  of  changmg  the  "  B  "  battery  potential 


Fig.  1. — Areasgemext  of  RECErvrso  CrRCunSj 

across  the  audion  when  asing  the  adjusting  telephone  shunt,  another 
pair  of  telephones  was  kept  in  series  with  the  measuring  pair  and 
shunt.  By  listening  in  this  extra  pair  of  receivers  it  was  foimd  that 
adjusting  the  shunt  for  audibility  measurements  did  not  disturb  tlie 
signals.  Xo  single  .set  of  observations  on  one  signal  was  averaged 
for  more  than  one  half-hours  readings. 

In  carrying  on  these  experiments  it  was  noticed  that  audion  bulbs 
which  served  excellently  as  detectors  when  used  alone  were  not 
necessarily  of  value  when  used  in  combination  with  the  galena  as  an 
amplifier.  To  determine  the  proper  characteristics  of  an  audion 
bulb  for  u.se  in  connection  with  the  galena  some  further  experiments 
were  tried.  f 

It  Mius  noted  first  that,  with  certain  values  of  the  "  B  ''  battery 
potential  of  the  audion,  the  clicks  in  the  telephone  while  adjusting 
the  galena  crystal  Ijecame  weak,  and  the  ease  of  manipulation  was 
much  increa.scd.  On  the  other  hand,  at  other  values  of  the  "  B  ' 
battery  voltage,  the  clicks  were  loud  and  the  crystal  adjustment 
could  l)e  made  only  with  considerable  trouble.         «•  •  *   H^    >'•  ift) 

A  microvolt  meter  wius  placed  across  the  galena  crystal,  and  it 
wa.s  found  that  for  a  certain  value  of  the  "  B  '  battery  voltage  of 
the  audion  no  P.D.  existed  acro.ss  the  crystal.  It  was  with  this 
a<lju.stment  that  the  crystal  could  bo  adjusted  and  used  most  easily. 
UHing  one  of  the  crj'Htals,  the  relation  between  the  "  B  '"  batteiy 
voltage  and  the  potential  across  the  crystal  was  determined,  A 
curve  showing  this  relation  is  shown  in  Fig,  2.  (Fig.  1  shows  the 
normal  arrangement  of  the  circuit,'*.)  It  is  interesting  to  iU)tr  that 
for  zero  potent iai  across  the  crystal  the  "  B  "  battery  voltage  for  the 
])arti('iiliir  .ludinn  used  was  nearly  the  critical  value  for  that  par- 
ticular bull).  The  point  of  zero  potential  across  the  crystal  could 
lie  brought  lo  coincidence  with  tlie  critical  "  B  "  battery  value  of 
the  voltage  by  Hlightly  varying  the  filament  (or  "A  "  battery) 
voltage 


With  poor  audion  bulbs,  imsuited  for  use  as  amplifiers  in  con 
jimction  with  galena  crystals,  these  conditions  were  not  foimd  tc 
exist.  The  "  B  ""  battery  potential  could  be  varied,  but  the  crystal 
potential  never  fell  to  a  very  low  value.  When  the  '"  B  "  batterj 
potential  was  increased,  the  crystal  P.D.  dimini'jhed,  but  the  blue 
light  would  appear  in  the  bulb,  showing  that  the  critical  potential 
value  had  been  passed  and  satiuation  reached,  Ivo  variation  in  tht 
value  of  filament  current  could  alter  thi,s  condition.  « 

It  appears  that  imless  the  ""  B  "'  battery  potential  can  be  brought 
to  a  critical  value  and  at  the  same  time  the  crystal  P.D.  is  zero 
satisfactory  operation  of  this  device  cannot  be  secured. 

One  night  signals  were  heard  from  two  Telefimken  stations.  on< 
in  the  Marshall  Islands  and  the  other  on  Yap  Island  in  the  C'arolini 
group.  The  distances  of  these  stations  from  San  Francisco  a^ 
respectively  5,100  miles  (S.200  km,)  and  6,100  miles  (9.800  knu] 
These  signals  were  heard  every  night  for  three  months  thereafte 
with  a  nearly  steady  audibility  of  25.  The  strength  of  signals  variei 
but  slightly  from  night  to  night.  Xevertheless,  these  station 
exjierienced  great  difficulty  in  working  with  each  other,  althoug 
they  were  but  2,100  miles  (3,400  km,)  apart.  The  more  distiui 
station  of  the  two  could  with  difficulty  be  heard  usmg  either  th 
audion  or  galena  alone,  but  with  the  combmation  signals  were  alwaA 
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readable  uj)  lo  the  month  of  May,  when  the  summer  atmos])hei 
began  to  interfere.  Local  signals  caused  no  interference,  as  ■ 
wave-length  of  these  stations  was  above  3.000  metres. 


PROF.  SCHUSTER'S  PRESIDENTIAL  ADDRESS  TO  Tl 
BRITISH  ASSOCIATION.* 


The  Common  Alms  of  Science  axu  Humasitv. 

Under  the  mfluence  of  the  diversity  of  pursuits  imposed  u|X)n 
by  the  conditions  of  modern  life,  different  groups  of  the  communit, 
men  of  business,  men  of  science,  philosojihere,  or  artists  -h 
acquired  detached  and  sometimes  opposing  interests.  Each 
impressed  by  the  importance  of  its  own  donuiin  in  the  life  of 
nation,  and  focussing  its  vision  on  small  differences  and  tcmimr 
ri\alries,  «as  in  danger  of  losing  the  sense  of  mutual  dcpcndci 
But  in  the  shadow  of  a  great  catastrojihe  it  has  been  brought  hoiiii 
us  that  the  eliish  of  interests  is  superficial,  and  the  slender  threw 
union  which  remained  has  grown  into  a  solid  bond.  What 
fibie  from  which  the  bond  is  twined  ?  Patriotism  may  express 
outward  manifestation,  but  i(sstai)le  is  the  mental  relationship  wli 
remains  continuous  and  doniiiiant  even  in  normal  times,  when  e 
of  us  may  peacefully  go  to  earn  his  living  and  enjoy  the  course  of 
int<-llectual  life. 

Were  it  otherwise,  the  British  Association  could  not  iK'rformoni 
it,s  most  important  functions.  The  success  of  its  scientific  work«l' 
is  sufficient  to  show  that  wc  are  not  nu'rcly  a  body  promoting  SO 
intercourse  between  men  of  science  and  the  rest  of  the  commun 


•  Abstract  of  an  iiddresH  delivered  at  Manchester  last  Tuo8d»y  byPI 
A.  Schuster,  D.Sc,  F.R.S. 
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Nevertheless,  it  may  be  admitted  that  our  efforts  have  been  spas- 
nodic,  and  the  time  has  arrived  to  consider  whether  it  maj'  be  pos- 
ible  to  secure  not  only  a  greater  continuity  in  our  work,  but  also  its 
)etter  co-ordination  with  that  of  other  scientific  organisations.  The 
jresent  juncture  affords  the  opportimity,  and  the  changed  conditions, 
vhich  in  the  near  future  wiU  affect  all  our  institutions,  render  it 
ndeed  incimibent  upon  us  once  more  to  adapt  ourselves  to  the  needs 
jf  the  times.  Proposals  for  a  move  in  that  direction  have  already 
been  made,  and  will  no  doubt  be  carefully  considered  by  the  Council. 
In  the  meantime,  I  may  draw  _\-our  attention  to  the  important  dis- 
cussions arranged  for  by  our  Economic  Section,  which  alone  will 
justify  the  decision  of  the  Coiuicil  not  to  suspend  the  meeting  this 
rear. 

While  Babbase  laid  stress  on  the  benefit  which  would  accrue  to 
pure  science  by  being  brought  uito  contact  with  practical  life,  scien- 
tific men  of  the  present  day  have  more  and  more  insisted  on  the  ser- 
vices they,  on  their  part,  are  able  to  render  to  the  uidustries.  The 
idealistic  motive  has  thus  given  way  to  the  materialistic  purpose. 
Both  asjiects  are  perhaps  equally  important,  but  it  is  necessary  to 
nsist.  at  the  present  time,  that  the  utilitarian  drum  can  be  beaten  too 
oudly. 

•  ^^'hen  we  glance  at  the  various  occupations  of  the  working  parts 
>f  a  nation,  co.mprising  the  student  who  accumulates  or  extends 
aiowledge,    the'  engineer  who   ajjplies    that   knowledge,   the   geo- 
I  agist  or  agriculturist  who  discloses   the   store  of  wealth  hidden  in 
I  he  soil,  the  commercial  man  who  distributes  that  wealth,  it  seems  as 
f  we  ought  to  be  able  to  name  the  qualities  of  intellect  and  tempera- 
tent  \vhich  in  each  pursuit  are  most  needed  to  carry  out  the  work 
uccessfully.     But  on  trying  to  define  these  qualities  we  soon  discover 
he  formidable  nature  of  the  task. 
Among  all  subjects  mathematics  is  perhaps  the  one  that  appears 
lost  definitely  to  require  a  special  and  uncommon  faculty.  Poincare, 
artmg  from  the  incontrovertible  proposition  that  there  is  only  one 
ind  of  correct  reasonuig,  which  is  logical   reasoning,   raises   the 
aestion  why  it  is  that  everybody  who  is  capable  of  reasoning  cor- 
■ctly  is  not  also  a  mathematician,  and  he  is  led  to  the  Conclusion  that 
le  characterising  feature  is  a  peculiar  type  of  memory.     It  is  not  a 
•tter  memory,  but  a  memory  which  fixes  the  order  in  which  the  suc- 
gsive  steps  of  reasonuig  follow  each  other  without  necessarily  retain- 
g  the  details  of  the  individual  steps. 

Poincare  next  discusses  the  nature  of  the  intellectual  gift  dis- 
iguishing  those  who  can  enrich  knowledge  with  new  and  fertile 
eas  of  discovery.  Inventing,  in  his  opinion,  consists  in  excluding 
eless  combinations,  and  therefore  :  "  To  invent  is  to  select — to 
oose."  All  those  who  have  attempted  to  add  something  to  know- 
Ige  must  recognise  that  there  is  a  profound  truth  in  Poincare's 
"ws.  Xew  ideas  may  float  across  our  consciousness,  but,  selecting 
e  wrong  ones  for  more  detailed  study,  we  waste  our  time  fruitlessly. 
5  we  not  all  remember  how,  after  the  announcement  of  a  new  fact 
generalisation,  there  are  always  many  who  claim  to  have  had,  and 
rhaps  vaguely  expressed,  the  same  idea  ?  They  j)Ut  it  down  to  bad 
k  that  they  have  not  pursued  it,  but  they  have  failed  precisely  in 
at,  according  to  Poincar^,  is  the  essence  of  mventive  power.  It 
ly  be  bad  luck  not  to  have  had  a  good  idea,  but  to  have  had  it  and 
led  to  appreciate  its  importance  is  downright  incajiacity. 
\i\  objection  may  be  raised  that  before  a  selection  can  be  made  the 
as  themselves  must  appear,  and  that,  even  should  they  arrive  in 
fficient  numbers,  the  right  one  may  not  be  among  them.  But 
w  ideas  seldom  are  bom  out  of  nothing.  They  most  frequently 
based  on  analogies,  or  the  recollection  of  a  sequence  of  thoughts 
igested  by  a  different  branch  of  the  subject,  or  perhaps  by  a 
t'erent  subject  altogether.  It  is  here  that  the  memory  comes  in 
ich  is  not  a  memory  of  detail,  but  a  memory  of  premises  with  their 
iclusions,  detached  from  the  particular  case  to  which  they  were 
ginally  applied.  Ajiplying  the  same  reasoning  to  other  occupa- 
ns,  the  same  conclusion  is  inevitable.  The  commercial  man,  the 
litician,  and  the  artist  must  all  possess  the  type  of  memory  best 
ted  to  concentrate  in  the  field  of  mental  vision  their  own  experi- 
es  as  well  as  what  they  have  learned  from  the  experience  of  othc^ra  ; 
1,  further,  they  must  have  the  ix)wer  of  selecting  out  of  a  multi- 
le  of  iKjssiblc  lines  of  action  the  one  that  leads  to  success  ;  it  is  this 
vver  which  Poincard  calls  the  inventive  faculty. 
The  argument  must  not  be  pushed  too  far.  \Vhat  is  essential,  to 
■  mind,  is  to  treat  the  question  .seriously,  and  to  dismiss  the  vague 
leralitiis  which,  by  drawing  an  artificial  barrier  between  dilfen-nt 
'U|)s  of  professions,  try  to  cure  real  or  imaginary  defects  through 
usible  though  quite  illusory  remedies.  All  these  recommenda- 
'"•  are  based  on  the  fallacy  that  special  gifts  arc  a.s80ciated  with 
I -nt  ocrti  pal  ions.  Sometimes  we  are  recommended  to  hand 
ihe  atlairs  of  the  nation  to  men  of  business  ;  sometimes  we  arc 
:  that  salvation  can  only  be  found  in  scientific  methods.  Flvery 
thod  that  lead*  to  a  correct  result  must  be  called  a  scientific 


method,  and  what  requires  substantiatuig  is  that  scientific  training  is 
better  than  other  training  for  discovering  the  correct  method.  This 
proof,  I  think,  cannot  be  given.  When,  therefore,  one  man  calls 
for  the  conduct  of  affairs  "on  business  lines  "  and  the  other  clamours 
for  scientific  methods,  they  either  want  the  same  thmg  or  they  talk 
nonsense.  The  weak  pomt  of  these  assertions  contrasting  different 
classes  of  human  efforts  is  that  each  class  selects  its  own  strongest 
men  for  comparison  with  the  weakest  on  the  other  side. 

The  most  fatal  distinction  that  can  be  made  is  the  one  which  brmgs 
men  of  theory  into  opjjosition  to  men  of  practice,  without  regard  to 
the  obvious  truth  that  nothing  of  value  is  ever  done  whicli  does  not 
involve  both  theory  and  practice  :  while  theory  is  sometimes  over- 
bearing and  irritating,  there  are  among  those  who  jeer  at  it  some  to 
whom  Disraeli's  definition  applies  :  the  practical  man  is  the  man  who 
practises  the  errors  of  his  forefathers. 

Why  does  a  theory  ever  fail,  though  it  may  be  sound  in  reason- 
ing ?  It  can  only  do  so  because  every  problem  mvolves  a  much 
larger  number  of  conditions  than  those  which  the  investigator  can 
take  into  accoiuit.  He  therefore  rejects  those  which  he  believes  to  be 
unessential,  and  if  hfa  judgment  is  at  fault  he  goes  wrong.  But  the 
practical  man  will  often  fail  for  the  same  reason.  When  not  su])- 
ported  by  theoretical  knowledge  he  generalises  the  residt  of  an 
observation  or  exjieriment,  applymg  it  to  cases  where  the  result  is 
determined  by  an  altogether  different  set  of  conditions.  To  be 
infallible  the  theorist  would  have  to  take  account  of  an  mfinite 
number  of  circumstances,  and  his  calculations  would  become  un- 
manageable, while  the  experimenter  ^^ould  have  to  perform  an 
infinite  number  of  experunents,  and  both  would  only  be  able  to 
draw  correct  conclusions  after  an  infinite  lapse  of  time.  They 
have  to  trust  their  mtuition  in  selecting  what  can  be  omitted  with 
impunity,  and  if  they  fail  it  is  mainly  duo  to  the  same  defect  of 
judgment.  And  so  it  is  in  all  professions  :  failure  results  from  the 
omission  of  essential  considerations  which  change  the  venue  of  the 
problem. 

If  we  must  avoid  assummg  special  intellectual  qualities  when  we 
speak  of  groups  of  men  within  one  country,  we  ought  to  be  doubly- 
careful  not  to  do  so  without  good  reason  in  comparing  different 
nations.  So-called  national  characteristics  are  in  many  oases  matters 
of  education  and  training  ;  and  if  I  select  one  as  an  example  it  is 
because  it  figures  so  largely  in  public  discussions  at  the  present 
moment.  I  refer  to  that  expedient  for  combining  individual  efforts 
which  goes  b_v  the  name  of  organisation.  An  efficient  organisation 
requires  a  head  th?.t  directs  and  a  body  that  obejs  ;  it  works  mainly 
through  discipline,  which  is  its  most  essential  attribute.  Every 
institution,  every  factory,  every  business  establishment  is  a  com- 
plicated organism,  and  no  country  ever  came  to  jirominence  in  any 
walk  of  life  unless  it  posses.sed  the  ability  to  provide  for  the  efficient 
working  of  such  organisms.  To  say  that  a  nation  which  has  acquired 
and  maintained  an  empire,  and  which  conducts  a  large  trade  in  t>very 
part  of  the  world,  is  deficient  in  organising  power  is  therefore  an 
absurdity.  JIuch  of  the  current  self-depreciation  in  this  resiiect  is 
due  to  the  confusion  of  what  constitutes  a  true  organisation  \\  ith  that 
modification  of  it  which  to  a  great  extent  casts  aside  discipline  and 
substitutes  co-operation.  Though  much  may  be  accomplished  by 
co-oi)eration,  it  is  full  of  danger  in  an  emergency,  for  it  can  only  work 
if  it  be  loyally  adhered  to  ;  otherwise  it  resembles  a  six-cylinder 
motor  in  which  every  sparkinL'|iliij  i>  ;ill'>«cd  t')  lix  its  own  time  of 
firing.  Things  go  well  so  loni:  :i-  tin  |.|u_^  ,i^n  >■ ;  Imt  tliere  is  nearly 
always  one  among  them  that  pii-..i^ts  i?i  t;ilcing  an  independent  course 
and,  when  the  machine  stops,  complains  that  the  driver  is  inefficient. 
The  cry  for  organisation,  justifiable  as  it  no  doubt  often  is,  resolves 
itself,  therefore,  mto  a  cry  for  increased  discipline,  by  which  I  do  not 
mean  the  discipline  enforced  at  the  jjoint  of  the  bayonet,  but  that 
acccj)ted  by  the  individual  who  voluntarily  subordinates  his  personal 
convictions  to  the  will  of  a  properly  constituted  authority.  This 
discipline  is  not  an  inborn  qiiali'.y  which  hclciiiL's  more  to  one  nation 
than  to  another  ;  it  is  acquired  by  ediu-itioii  and  training.  In  an 
emergency  it  is  essential  to  success,  but  if  it  be  made  the  guiding 
principle  of  a  nation's  activity,  it  carries  dangers  with  it  which  are 
greater  than  the  benefitfl  conferred  by  the  increased  facility  for 
advance  in  some  directions. 

Why  does  a  scientific  man  find  satisfaction  in  studying  Nature  ? 
In  the  words  of  Poincar6  :  "  The  student  does  not  study  Nature 
because  that  study  is  useful,  but  because  it  gives  him  pleiusure,  and 
it  gives  him  pleasure  because  Nature  is  beautiful  ;  if  it  wen-  not 
beautiful  it  would  not  be  worth  knowing  and  life  would  not  be  worth 
living.  .  .  .  The  (-ult  of  the  beautiful  guides  us  to  the  same  goal 
as  the  study  of  the  useful."  Though  Poincari  was,  I  believe,  the 
first  to  lay  stress  on  the  connection  between  the  search  for  the 
beautiful  and  the  achievement  of  the  u.seful,  the  oesthetic  value  of  the 
study  of  science  hiul  |)reviously  been  |)ointcd  out,  and  well  illustrated 
by  Karl  Pearson  in  his  "  Grammar  of  Science."     As  expressed  by 
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him  :    "'  It  is  this  continual  gratification  of  the  aesthetic  judgment 
which  is  one  of  the  chief  delights  of  pure  science." 

In  order  to  trace  in  detail  the  part  played  by  purelj-  emotional 
instincts  in  directing  the  course  of  our  lives,  we  should  have  to  study 
the  causes  which  influence  a  child,  free  to  select  his  future  profession. 
If  everj-  man  who  has  reached  a  certain  recognised  position  in  his 
own  subject — it  need  not  be  pre-eminence — would  write  doiin  his 
own  recollections  of  what  led  him  to  make  the  choice  of  his  profession, 
•ne  might  hope  to  obtain  facts  on  which  a  useful  psychological  study 
might  be  based.  The  only  example  that  I  know  of  such  an  auto- 
biographical sketch  is  that  of  Danvin,  which  is  contained  in  his 
■■  Life  and  Letters."  ))ublishcd  by  liis  son.  Sir  Francis  Darwin. 

If  we  look  for  distinctions  between  different  individuals,  we  may 
find  one  in  their  leanuigs  either  towards  the  larger  aspects  of  a 
question  or  the  microscopic  study  of  detail.  The  power  of  focussing 
simultaneously  the  wider  view  and  tjie  minute  observation  is  perhaps 
the  most  characteristic  attribute  of  those  who  reach  the  highest 
eminence  in  any  profession,  but  the  great  majority  of  men  have  a 
notable  predilection  for  the  one  or  other  side. 

There  is  only  one  feature  in  the  operation  of  the  intelligence  by 
means  of  which  a  sharp  division  may  jiossibly  be  dra'mi  bet^icen 
brain-workers  showing  special  capabilities  in  different  subjects.  In 
some  persons  thought  attaches  itself  mainly  to  language,  in  others 
to  visualised  images,  and  herein  lies  perhaps  the  distinction  between 
the  literary  and  scientific  gift.  Those  who,  owing  to  external  cir- 
cumstances, have  resided  m  different  coimtries  are  sometimes  asked 
in  what  language  they  think.  Speaking  for  myself,  I  have  always 
been  obliged  to  answer  that,  so  far  as  I  can  tell,  thought  is  not  con- 
nected ^^  ith  any  language  at  all.  The  planning  of  an  experiment  or 
even  the  critical  examination  of  a  theory  is  to  me  entirely  a  matter 
of  mental  imagery,  and  hence  the  experience,  whicli  I  think  many 
scientific  men  must  have  shared,  that  the  conversion  of  thought  into 
language,  which  is  necessary  v  hen  we  wish  to  communicate  its  results 
to  others,  presents  not  only  the  ordinai-y  difficulties  of  translation  but 
reveals  faults  in  the  perfection  or  sequence  of  the  images.  Only 
when  the  logic  of  words  finally  coincides  with  the  logic  of  images  do 
we  attain  that  feeling  of  contideuce  which  makes  us  certain  that  our 
residts  are  correct. 

Latterly  men  of  science,  and  in  particularly  physicists,  have  given 
increased  attention  to  the  intrinsic  meaning  of  the  concepts  by  means 
of  which  we  express  the  facts  of  Nature.  Everj'tliing — who  can  deny 
it  ? — is  ultimately  reduced  to  sense  impressions,  and  it  has  therefore 
been  asseitfd  that  science  is  the  study  of  the  mind  rather  than  of  the 
outside  Avorld,  the  very  existence  of  which  may  be  denied.  The 
physicist  has  thus  invaded  the  realm  of  ])hilosophy  and  metaphysics, 
and  even  claims  that  kingdom  as  his  own.  Two  effects  of  these 
efforts,  a  paralysing  pessimism  and  an  obscure  vagueness  of  expres- 
sion, if  not  of  thought,  serioasly  threatened  a  few  years  ago  to  retard 
the  healthy  progress  of  the  study  of  Nature.  If  the  outside  world 
were  only  a  dream,  if  we  never  could  know  what  really  lies  behind  it, 
the  incentive  which  hiis  moved  those  whose  names  stand  out  as  land- 
marks in  science  is  destroyeil,  and  it  is  replaced  by  what  ?  By  a 
formula  which  only  appeals  to  a  few  spirits  entirely  detached  from 
the  world  in  which  they  live.  Metajjliysicians  and  physicists  will 
continue  to  look  upon  science  from  different  points  of  view,  and  need 
not  resent  mutual  criticisms  of  each  otlier's  methods  or  conclusions. 
For  we  must  remember  that  most  of  the  good  that  is  done  in  tliis 
world  is  done  by  meddling  with  other  people's  affairs,  and  though  the 
interference  is  always  irritating  and  frequently  futile,  it  ])roves,  after 
all,  that  our  interests  converge  towards  a  common  centre. 

I  have  warned  you  at  the  beginning  of  this  discourse  not  to  beat 
the  utilitarian  drum  loo  loudly,  and  I  have  laid  stress  throughout  on 
the  idealistic  hide.  Hut  I  must  guard  myself,  therefore,  against  one 
criticism  which  the  trend  of  my  remarks  may  invite.  At  times. 
when  the  struggle  for  <'xistence  keeiw  ma'<ses  in  jiermanent  bondage, 
when  accidental  surroundings  drivA-  the  w<-ak  into  misery,  should  I 
not  have  found  a  surer  gi-ound  for  the  claims  of  science  in  its  daily 
increasing  necessitj-  for  the  success  of  o>ir  manufactures  and  com- 
merce ? 

I  have  said  nothing  to  indicate  that  I  do  not  put  the  liighest  value 
on  this  important  function  of  science,  which  linds  its  noblest  task  in 
surrendering  the  ricliness  of  its  achievements  to  the  use  of  humanity. 
]5ut  I  must  ask  you  to  rcHcct  whether  the  achievement  of  wealth  and 
j)f)wer,  to  the  exclusion  of  higher  aims,  can  lead  to  more  than  asuper- 
Hcial  prfwpirity  which  piwses  away,  because  it  carries  the  virus  of 
its  own  doom  within  it.  Do  we  not  (ind  in  the  worship  of  nuUerial 
Kucces.s  the  seed  of  the  pernicious  ambition  which  has  maddencfl  a 
nation,  and  plunged  Europe  into  war  ?  Is  this  cimteiupt  for  all 
idealistic  pur|K»se»  not  res|ionsible  for  the  mischievous  doctrine  that 
the  fiDwer  to  [lOssesH  confers  the  right  to  [Assess,  and  that  [w-sscHsion 
is  di'sirabie  in  itself  without  regard  to  the  use  which  is  nutde  of  it  ? 
I  must   then-fore  in«i.Ht  that  if  we  delifht  in  enlisting  the  wealth 


accimiidated  in  the  earth,  and  all  the  power  stored  in  the  orbs^of 
heaven,  or  in  the  orbits  of  atomic  structvire,  it  should  not  be  because 
we  place  material  wealth  above  intellectual  enjo_\-ment,  but  rather 
because  we  experience  a  double  pleasure  if  the  efforts  of  the  mind 
contribute  to  the  welfare  of  the  nation. 

Happy  were  the  times  when  it  could  be  said  with  truth  that  tlie 
strife  of  politics  counted  as  nothmg  before  the  silent  display  of  the 
heavens.  Mightier  issues  are  at  stake  to-day  :  in  the  struggle  which 
convulses  the  world  all  intellectual  pursuits  are  vitallv  affected,  and 
science  gladly  gives  all  the  power  she  wields  to  fhe  ser\-ice  of  the 
State.  Sorrowfully  she  covers  her  face  bccnuse  that  power,  accu- 
mulated through  the  peacefid  efforts  of  tlie  sons  of  all  nations,  was 
never  meant  for  death  and  destruction  ;  gladly  she  helps,  because  a  h 
war  wantonly  provoked  threatens  civilisation,  and  only  through 
victory  shall  we  achieve  a  peace  hi  which  once  more  science  can  hold 
up  her  head,  proud  of  her  strength  to  preserve  the  intellectual 
freedom  which  is  worth  more  than  material  prosperity,  to  defeat  the 
spirit  of  evil  that  destroyed  the  sense  of  brotiierhood  among  nations, 
and  to  spread  the  love  of  truth. 


THE  "PIEPER"  PETROL-ELECTRIC   REGENERATIVE 
SYSTEM  OF  TRACTION. 

In  a  recent  issue  of  "La  Lumiere  Klectrique  "  there  appears  an 
interesting  article  by  Mr.  L.  Pahin  tlcscribing  the  petrol-electric 
system  of  traction  invented  by  Mr.  Hcjiri  Pieper  as  applied  to  tram- 
waj-8  and  railw-ays.  The  prmciple  is  the  same  as  that  of  the  "  Pieper" 
automobile,  which  we  described  ui  1906,*  but  it  was  not  imtil  190S 
that  this  system  made  its  appearance  on  trams.  In  that  year  it  w  as 
adopted  on  a  tramway  of  the  Societe  Xationale  des  Chemins  de  Fer 
Vicinaui,  in  Belgium.  In  France  the  Grande  Banlieue  Railway 
Company  (of  Seine  and  Seine-et-Oise)  also  ran  one  of  their  lines  in 
this  way.  Since  that  time  Mr.  Pieper  has  developed  his  "  total 
recuperation  "  system  for  use  on  the  lines  of  the  Belgian  State 
Railways. 

The  original  system  employs  an  internal  combustion  engine  of 
sufficient  power  to  keep  a  car  runnmg  over  the  greater  part  of  its 
journey,  directly  coupled  to  a  dynamo,  the  terminals  of  which  are 
comiected  to  those  of  an  accmnuiator.  This  acts  as  a  "  buffer- 
battery,"  receiving  energy  during  periods  of  light  load,  and  givmg 
it  out  so  as  to  assist  the  engine  \\hen  required.  The  engine-generator 
set  is  coupled  through  a  magnetic  clutch  and  suitable  gearing  to  the 
wheels.  AVhen  the  car  reaches  an  ascending  gradient  its  speed 
naturally  decreases  and,  as  a  consequence,  the  voltage  of  the  dynamo- 
falls.  This  causes  a  flow  of  current  from  the  battery,  so  that  the 
dTOamo,  acting  as  a  motor,  assists  the  petrol  engine.  \A'hen  running 
down  hill,  on  the  contrary-,  the  car  accelerates  by  gravit.\',  the  dynamo 
voltage  rises  and  the  battery  receives  a  charge,  absorbmg  energy  from 
the  engine,  and  from  the  descent  of  the  vehicle.  Thus  a  braking 
effect  is  jiroduced.  making  the  system  regenerative. 

In  order  that  the  engine  may  at  all  times  give  the  correct  power 
needed  to  drive  the  vehicle  or  charge  the  battery,  there  is  a  regulator 
consisting  of  a  solenoid  with  two  windings,  one  of  which  is  a  tine  wire 
coil  cornucti'd  across  the  battery,  and  the  other  of  thick  wire  through 
which  the  main  dynanu)  current  passes.  The  movement  of  the  core 
controls  the  throttle  of  the  engine.  By  this  means  the  throttle  is 
fully  opened  when  the  car  is  climbing  a  gradient,  but  when  descendmg 
it  is  closed  to  such  an  extent  tliat  only  sullicient  |)Owcr  is  developed 
to  overcome  the  frictional  resistances  of  the  engine. 

The  engine  is  arranged  to  run  in  either  direction.  The  excitation 
of  the  dynamo  can  be  varied  so  as  to  suit  different  average  running  '  ~ 
speeds.  Control  of  the  "  Pieper  "  autocar  is  effected  by  means  of  a 
controller  similar  to  tho.se  used  on  trams,  hi  starting  the  car  the 
flriver  first  sets  the  engine  going  in  the  coircct  direction  of  rotation 
by  taking  current  from  the  battery  to  work  the  dynamo  ivs  a  motor. 
Then  by  admitting  current  gradually  to  the  coils  of  the  magnetic 
clutch  tile  vehicle  itself  connuences  to  moM'.  The  field  current  ia 
then  decreased  until  the  normal  running  speed  is  obtained.  For 
slowing  down,  the  excitation  is  increased,  aud  the  battery  is  thus 
made  to  absorb  the  kinetic  energy  of  the  vi'hicle,  then  the  clutch  is 
released  and  the  airbrakes  applii'd.  WIkmi  tlii'  car  is  at  a  stuiidstill 
the  engine  may  lie  stopped  or  allowed  to  turn  slowly  and  reeha'-ge  tlie 
battery. 

The  car  is  heated  by  the  cooling  water  of  the  ennine,  the  radiator 
for  w  hich  is  i>lace(l  on  the  niof.  Lighting  of  bo'h  the  autocar  and 
the-  trailers  is  by  electrio  light  fed  fiiim  the-  battery. 

In  the  "PieiHT".syKtem  the  bulfer-batleiy  isonly  meant  to  provide 
for  the  peaks  of  the  energy  cur\e  and  not  to  irive  all  the  |io\ver. 

♦  The  Elkctrkian,  Vol.  LVl.,  p.  807,  March 2,  1000. 
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required  to  drive  the  train.  On  this  account  it  is  licht  and  small 
enough  to  be  placed  under  the  floor  of  the  car.  In  case  of  emei^eney, 
however,  the  battery  would  generally  have  sufficient  capacity  to  take 
the  train  to  the  nearest  station  or  depot.  It  operates  uader  the  best 
conditions,  never  being  completely  discharged. 

Small  four-wheeled  cars  working  on  this  principle  were  put  into 
operation  in  Belgium  in  190S  on  a  tramway  line  between  Rhode. and 
Waterloo,  and  were  still  running  at  the  commencement  of  the  war. 
Each  a;itnr;ii  wc  ighed  from  9  to  10  tons  and  drew  a  trailer  of  about 
the  s:nii  \  •  ijlit.  A  40-50  H.p.  engine  wa.s  carried  transversely  in 
the  etiitrt-,  ilri\  ing  both  axles  by  chain  transmission.  So  successful 
were  these  trams  that  the  company  ordered  eight  more  of  a  larger 
size  carried  on  bogies.  A  four-cylinder  reversible  engine,  developing 
90  H.p.  at  950  revs,  per  mm.,  drove  one  axle  on  each  bogie  through 
cardon  shafts  and  bevel  gearing.  The  battery  (of  00  cells)  could  give 
20  kw.  for  a  discharge-of  half-an-hour's  duration  or  90  kw.  for  one 
minute.  Such  a  car  on  a  route  with  comparatively  light  gradients 
can  average  a  speed  of  37  miles  an  hour  nmning  alone  or  16  to  18 
miles  an  hour  when  drawing  two  traOers.  Under  these  conditions 
the  petrol  or  benzol  consumption  is  about  1  litre  per  train  kilometre, 
i.f.,  0-3G  gallon  per  train-mile.  This  type  of  car  was  employed  on 
several  light  railways  in  Belgium,  and  throe  of  a  very  similar  pattern 
were  also  put  into  service  in  France  by  the  Grande  Banlieue  Company 
on  the  line  between  Poissy  and  Saint  Gerraam-en-Laye. 

In  the  cars  above  described  the  engine  and  dynamo  are  perma- 
nently coupled  together.  Tliis  involves  a  certain  loss  when  regene- 
rating on  a  doi\n  grade,  as  the  engine  is  turning  idly.  To  avoid  this 
Mr.  Pieper  has  designed  two  new  types  of  "  tot?.l  recuperation  " 
autocars,  in  which  there  is  a  magnetic  clutch  between  the  motor  and 
the  dj-namo,  so  that  the  former  may  be  stopped  during  a  descent. 
In'these  cars  the  engine  will  be  placed  on  an  extension  of  the  frame 
of  the  vehicle  beyond  the  end  of  the  ear,  and  wiU  be  covered  by  a 
bonnet  like  that  of  a  motor  car.  A  similar  exten.sion  and  bonnet  the 
other  end  houses  the  battery.  This  disposition  provides  easy  access 
for  inspection  or  overhauling,  besides  which  a  chassis  with  the  com- 
plete electro-mechanical  equipment  may  be  built  independently  and 
the  body  fitted  afterwards  as  with  automobiles.  Though  such  a 
position  for  the  engine  necessitates  double-gear  reduction,  this 
gearing  enables  an  engine  of  higher  speed  to  be  used  with  the  conse- 
quent economy  in  size  and  weight.  Two  designs  for  these  cars  have 
been  worked  out,  one  for  a  small  vehicle,  31  ft.  long  on  t^\■o  radial 
paire  of  w  heels,  and  the  other  a  bogie  coach  43  ft.  long.  The  first 
can  carry  18  pa.sspngers  seated  and  20  standing  on  the  platforms,  and 
the  latter  32  seated  and  28  standing. 

The  Belgian  State  Railwaj's  intend,  when  circumstances  permit, 
to  employsome  "Pieper"'  autocars  on  lines  where  the  speed  is  limited 
to  about  37  miles  per  hour.  These  will  carry  a  150  H.p.  six-cylinder 
engine,  two  dynamos  and  a  "  buffer  battery  "  of  120  cells.  They 
w  ill  be  able  to  draw  one  or  two  large  cars  as  trailers. 

Mr.  Pieper  has  also  designed  another  type  for  speeds  up  to  75 
miles  [x-r  hour,  equipped  with  an  engine  of  250  H.p.  He  proposes  to 
use  two  such  autocars,  one  at  each  end  of  a  set  of  three  or  four  trailei-s, 
and  operated  on  the  multiple-unit  sj-stem  by  a  special  patented 
arrangement.  Such  trains  would  carry  500  or  600  passengers  and 
1  nil  500  or  600  miles  without  replenishing. 

In  a  Pajier  read  befOKC  the  Belgian  Society  of  Electricians  just 

i    fore  the  war,  Mr.  L.  Saint-Martin  |)ut  forward  some  [joints  in  favour 

I    petrol-electric  traction.     It  had.   he  urged,  the  ;xlvantages  of 

'trie  traction  such  as  cleB,nline.ss  and  sliced  without  the  disad- 

iiitages  of  requiring  a  central  station  and  the  installation  of  con- 

i-tors   along   the   track.     The   petrol-electric   car   had   a  greater 
Hiiiency  than  the  steam  engine  or  electric  train;  in  fact,  the  net 

•  rail  efficiency  of  the  three  systems  was  2  per  cent,  to  3  per  cent. 
ml  5  per  cent,  to  6  per  cent,  respectively,  but  the  jjctrol-electric 
'line  gave  16  per  cent.,  so  that  it  was  likely  to  be  adopted  in  the 
liiture  even  if  the  price  of  fuel  was  high.  Besides  petrol  or  benzol, 
otluT  fuels  might  be  used  such  as  alcohol,  naphtha,  heavy  oils  or 
lompressetl  gas.  Mr.  Saint-Martin  also  expressfd  the  opinion  that 
the  petrol-electric  drive  would  have  a  future,  not  only  on  local  rail- 
uays  and  tramways,  but  also  on  main  lines.  It  was  getting  increas- 
ingly difficult  to  continue  to  raise  the  speed  of  steam  locomotives  to 
meet  the  demands  for  quicker  travel,  and  electrification  on  long  lines 
was  ver_\'  expensive,  so  that  here  was  a  unique  opening  for  the  petrol- 
electric  car.  The  trains  might  consist  of  two  or  three  motor  coaches 
fitted  with  400  H.p.  to  500  H.p.  engines  and  working  on  the  ""  butfer- 
battery  "  principle,  together  with  several  trailers,  the  whole  being 
controlled  on  the  multi[)le-unit  system.  Such  a  train  would  be 
comparatively  light  and  could  achieve  speeds  of  100  to  125  miles  an 
hour. 

Whether  these  prognostications  are  true  or  not,  very  good  results 

have  been  obtained  on  a  difficult  line  of  the  Grande  Banlieue  Railway, 

[where  records  were  kept  of  the   |)erforniance  of  a  car  during  six 


months.  During  this  time  9,400  miles  were  covered,  giving  a  total 
of  236,000  ton-miles  (taking  into  account  the  trailers  drawn).  The 
average  consimiption  of  benzol  worked  out  at  0-011  gallon  |ier  ton- 
mile. 


DEVICE  FOR  PROTECTING   LOW  VOLTAGE  CIRCUITS 
AGAINST  HIGH  VOLTAGES.* 

BY  DR.  FRITZ  SCHROTER. 

This  device  consists  of  a  spark-gap  which  will  allow  an  arc-like 
spark  to  pass  at  130  volts,  so  as  to  protect  telephone  lines  liable  to 
come  into  contact  with  conductors  (e.g..  lighting  mains)  at  220  volts. 
The  de%-ice  consists  of  a  clo.sed  tubidar  glass  vessel  (Fig.  \),m  the  upper 
part  of  which  there  is  supported  in  an  insulating  guard-tube.  b.  a 
vertical  alummium  anode  rod,  a.  coimected  to  a  platinum  wire 
extending  through  the  glass  and  forming  an  external  terminal,  e. 

The  lower  end  of  the  rod  a  stands  at  a  few  millimetres  above  the 
horizontal  upper  sm-face  of  a  mass,  c,  of  potassium,  sodium  or  of  an 
alloj'  containing  alkali  metal,  which  forms  the  cathode,  and  is  con- 
nected to  a  platinum  wire,  d,  extending  to  the  exterior  to  form  the 
other  terminal.  This  alkali  metal  is  introduced  into  the  tube  in  a 
pure  condition  free  from  gas.  The  interior  of  the  tube  contains 
helium,  neon  or  argon,  or  mixtwes  of  these  gases,  at  a  pressure  of 
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Fig.   1. 


Fig.  ?. 


Fig.  3. 


below  1  mm.  to  3  mm.  The  rod  o  can  be  used  as  the  cathode,  and  c 
as  the  anode  if  the  surface  of  c  be  made  small  enough  for  sufficient 
vapour  to  be  generated,  when  a  discharge  takes  place,  to  cover  the 
rod  a  with  a  deposit  of  alkali  metal.  The  dex-ice  may  be  used  as  in 
Fig.  2.  where  A  is  the  external  line,  B  the  subscriber's  wire,  C  a  fuse 
which  melts  at,  say,  0-5  A.  and  D  the  safety  device.  In  Fig.  3  there 
is  also  a  relay,  E,  F,  G,  having  a  coil.  E,  of  high  resistance  (8,000  to 
15,000  ohms)  controlling  the  subscriber's  circuit  B.  On  "the  voltage 
reaching  a  dangerous  value  a  kind  of  silent  discharge  takes  place  in 
D,  the  armature  F  is  raised  by  the  coil  E,  and  the  subscriber's 
circuit  B  is  mterrupted  mitil  the  voltage  falls.  The  critical  voltage 
of  the  tubes  remains  constant  after  thousands  of  discharges.  The 
author  has  nuide  a  tube  with  a  critical  voltage  of  104  volts,  in  which 
the  electrode  a  (Fig.  1)  served  as  the  cathode,  and  had  a  coating  of 
potassium.  It  was  arranged  at  5  mm.  distance  from  the  electrode  c, 
the  tube  being  filled  w-ith  a  mixture  of  two-thirds  neon  and  one-third 
helium  at  a  pressure  of  2  mm.  absolute. 
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SPECIAL  NOTICE. 


In  order  that  we  may  be  able  to  supply  the  newspaper  trade  effectively 
and  meet  the  requirements  of  the  Post  Office,  we  are  sending  THE 
ELECTRICIAN  to  press  a  few  hours  earlier  every  week.  All  editorial 
and  news  matter  for  the  next  current  issue  of  THE  ELECTRICIAN 
must  reach  us  as  much  earlier  as  possible.but  not  later  than  WEDNES- 
DAY NOON,  and  advertisement  text  and  blocks  must  reach  the 
offices  as  much  earUer  as  possible,  but  not  later  than  TUESDAY 
EVENING,  during  the  continuance  of  the  War.  Displayed  Advertise- 
ments not  for  proof  before  first  insertion  can  be  taken  until  NOON  ON 
WEDNESDAY,  and  Official  Announcements,  Auctions  and  "  Smalls  " 
of  all  kinds  of  which  no  proofs  are  required  before  insertion  can  be 
accepted  up  to  FIRST  POST  THURSDAY  MORNING. 


WHAT  IS  POWER  SUPPLY? 

The  recent  decision  of  Sheriff-Substitute  J,  DE.iN  in  the 
action  brought  by  the  Alloa  Corporation  against  the  Alloa 
Theatre  Co.  (which  we  reported  in  our  issue  of  the  23rd  July, 
p.  598)  has  excited  considerable  interest  in  electricity 
circles.  Many  people  criticise  the  judgment  and  mamtaiti 
that  it  is  wrong,  while  some  uphold  the  Sheriff's  decision. 
To  enable  our  readers  to  imderstand  the  question  at  issue 
we  briefly  recapitulate  the  facts  of  the  case.  The  Corpora- 
tion sued  for  the  payment  of  an  accoimt  for  the  supply  of 
electricity.  Defendants  had  commenced  to  take  electrical 
energy  from  the  Corporation  in  November,  191.3,  and  had 
been  charged  at  the  lighting  rate  imtil  March,  11115,  when 
defenders  claimed  to  have  the  benefit  of  power  rates  for 
a  portion  of  the  electrical  energy  suppUed.  There  were 
three  meters  on  the  theatre  premises,  two  of  them  for 
electrical  energy  at  220  volts,  the  current  being  used  for 
lighting  the  stage  and  the  main  building  respectively  ;  and 
one  for  electrical  energy  supplied  at  410  volts  for  a  motor 
generator,  which,  hi  turn,  supplied  current  at  60  volts  to 
the  bioscope  lantern.  It  was  in  regard  to  this  portion  of 
the  energy  supplied  that  the  defenders  claimed  to  be 
entitled  to  the  power  rate  fixed  by  the  Corporation. 
Electrical  energy  was  in  any  case  supplied  to  the  defenders 
at  a  special  rate,  viz  :  3d.  per  unit  after  4,000  units,  but 
they  were  not  satisfied  with  this  scale. 

The  decision  in  the  case  was  to  the  effect  that  the  electrical 
energy  used  for  lighting  in  this  way  was  to  be  charged  at 
power  mtes,  because,  as  obtained  from  the  Corpovatioii,  it 
was  used  for  driving  a  motor  gencialor.  Since  the  driving 
of  a  inoioris  an  oi)cration  rcijuiring  power,  I  he  energy  so  re- 
(|uir('d  miLst  have  been  used  for  power  purposes.  There  is  an 
obvious  fallacy  in  such  an  argmnenl.  It  might  be  etjually 
contended  that  electriial  energy  sujiplied  io  a  transformer 
wa,s    energy   use*!    (or   power,    liccjuise    transformers    arc 
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generally  iised  on  power  networks.  Many  transformers, 
however,  are  used  for  lighting,  and  there  are  any  number  of 
auto-transformers  supplyiiig  low  voltage  metal  filament 
lamps  in  private  houses  to  this  day.  It  may  be  objected 
that  the  auto-transformer  has  only  a  single  winding,  and, 
therefore,  the  electrical  energy  from  the  station  goes,  to  all 
intents  and  purposes,  direct  to  the  lamps  ;  but  this  objection 
could  easily  be  overcome  by  using  a  transformer  with  a 
double  windmg.  If  the  Alloa  judgment  is  to  stand,  the  use 
of  double-wound  transformers  in  this  way  will  provide  the 
double  incentive  of  more  efficient  lamps  and  cheap  energy 
for  lighting  at  power  rates. 

In  lookmg  mto  these  matters,  the  fundamental  character- 
istics of  a  lighting  load  are  often  forgotten.  The  station 
.  engineer  does  not  object  to  a  Hghtmg  load  merely  because 
'  the  electrical  energy  is  converted  into  light ;  it  is  simply  a 
question  of  bad  load  factor  that  decides  the  question.  If 
a  consumer  were  willing  to  nm  his  lighting  at  a  50  per 
cent,  load  factor,  any  station  engmeer  would  welcome  the 
idea,  and  would  (orshould)  supply  energy  forsuch  a  purpose 
at  power  rates  ;  but  if  a  motor  generator  or  transformer  is 
merely  utilised  for  altermg  the  pressure  of  supply,  the 
energA'  bemg  used  at  the  same  low  load  factor  as  is  necessarily 
associated  with  lighting,  then  it  is^  clear  that  the  energy 
should  be  charged  at  lightmg  rates.  It  has  sometimes  been 
suggested  that  consumers  would  do  well  to  take  energy  on 
favourable  terms  for  chargmg  accumulators  at  times  of  low 
load,  the  batteries  being  subsequently  used  to  supply  a 
lightmg  load.  This  proposition,  however,  means  that, 
although  energy  is  supplied  for  light  in  a  roundabout  fashion, 
the  load  on  the  station  is  improved,  and  consequently  the 
tariff  might  be  reduced. 

On  the  other  hand,  if  electrical  energy  is  used  for  supply- 
ing illumination  over  periods  which  are  not  governed  by  the 
ordinary  hours  of  Hght  and  darkness,  it  seems  to  us  that 
it  is  only  fair  that  the  energy  so  used  should  be  supplied  on 
special  terms.  There  are  many  cinematograph  theatres 
which  rmi  performances  continuously  from  3  p.m.  to 
1*1  p.m.  or  11  p.m.,  thus  providing  a  load  which  has  a  far 
higher  load  factor  than  the  ordmary  lightmg  load.  For 
this  reason,  and  for  this  alone,  we  think  that  they  should 
be  supplied  on  terms  approachmg  the  power  tariff,  of 
possibly  at  power  rates.  It  is  certainly  luifair  that  they 
should  be  charged  at  the  ordmary  lighting  rate. 

The  Alloa  judgment,  as  it  stands,  however,  is  unsatis- 
factory, and  we  think  it  may  lead  to  a  certain  amount  of 
difficuhv.  However,  there  can  be  no  appeal  from  a 
I  decision  in  the  small  Debt  Court  of  Scotland  and  it  must 
}  be  taken  for  what  it  is  worth.  In  our  Correspondence 
colunms  will  be  found  a  letter  in  which  it  is  pointed  out 
that  the  London  companies  to  which  the  London  Electric 
Supply  Act  of  W)H  applies,  cannot  find  themselves  in 
this  particular  difficulty,  as  it  is  expressly  laid  downi 
tiiat  electrical  energy  supplied  at  power  rates  shall  not 
lie  ased  either  directly  or  indirectly  for  lighting.  When 
the  charge  for  power  is  stated  ui   an  Act  of  Parliament 

Rthe  position  becomes  important,  but  under  more  ordinary 
londiiioiis  it  can  be  met  without  much  difficulty.     It  has 
I  ready  been  met  at  Alloa  by  a  revision  of  the  tariff, 


though  we  confess  that  the  re\'ision  is,  in  our  opinion,  on 
wrong  lines.  We  notice  also  that  the  SaKord  Electricity 
Committee  has  decided  that  all  power  supplied  to  motors 
employed  for  driving  electric  generators  produciiig  energy 
forhghting  is  to  be  charged  at  hghtmg  rates,  except  in  the 
case  of  motor  generators  used  m  cm emato graphs.  We  do 
not  doubt  that  other  electricity  undertakings  will  follow 
the  example  set  by  Salford. 


TECHNICAL  SCHOOL  RESEARCH. 

BY    W.    BECKIT   BURXIE,    D.SC.    (ENG.). 

On  .July  15th  Mr.  Lloyd  George  said  in  the  House  of  Comniona 
that,  arrangements  were  proposed  whereby  certain  technical 
colleges  would  pro\-ide  short  courses  of  training  for  suitable 
unskilled  workers,  so  as  to  enable  them  to  be  of  gi-eater  use  in 
the  making  of  munitions  of  war.  Thus  after  some  considerable 
amomit  of  asking,  and  the  passing  of  nearly  a  year,  these 
colleges  are  to  be  allowed  to  undertake  a  part  of  the  work  for 
which  they  are  fitted,  and  a  part  of  their  capabilities  is  to  be 
mobilised  for  war  purposes. 

It  is  to  be  hoped  that  in  the  industrial  warfare  which  must 
follow  the  present  conflict  the  mobiUsation  of  the  schools  -R-ill 
not  be  correspondingly  delayed,  but  that  they  will  be  allowed 
to  do  the  work  for  wliich  they  are  fitted  and  which  they  have 
been  willing  to  undertake  for  some  years  past.  Technical 
schools  can  be  useful  in  two  ways — by  training  young  men  for 
industry  and  by  undertaking  experimental  work  ;  but  they 
can  only  be  a  means  to  an  end,  and  whatever  efiectiveness 
they  exercise  can  only  be  through  the  industries  of  the  country. 
In  both  branches  of  their  work  their  activities  can  be  checked 
or  encouraged  by  the  leaders  of  industry  ;  but  in  the  one 
branch  (training)  the  action  of  the  industrial  leaders  is  less 
conscious  than  in  the  other.  If  the  schools  obtain  satisfactory 
students  and  train  them  properly,  these  students  will  be 
absorbed  into  industrial  concerns,  and  ultimately  influence 
production,  even  though  the  managers  are  not  consciously 
friendly  to  the  schools  ;  but  in  experimental  work,  including 
research,  definite  good-will  and  confidence  on  the  part  of  the 
business  men  is  necessary  for  anything  like  full  usefulness. 

It  was  at  one  time  usual  for  technical  schools  to  make  their 
own  electricity,  but  most  of  them  have  found  that  they  can 
get  a  supply  more  cheaply  and  better  from  the  local  central 
station,  and,  except  for  instructional  purposes,  generation  of 
electricity  in  schools  has  in  most  cases  been  discontinued. 
Similarly,  we  may  hope  that  presently  works  will  imderstand 
that  much  experimental  work  can  better  be  done  in  school 
laboratories  than  in  the  factory  ;  and  though  certain  busmesses 
will  maintain  their  own  experimental  and  research  stations, 
much  of  the  research  work  required  in  a  district  will  be  cen- 
tralised in  the  local  technical  sfliool,  which  will  be  a  sort  of 
civic  physical  and  chemical  laboratory. 

The  reasons  why  in  this  country  technical  school  research 
does  not  play  an  important  part  in  industry  are  probably 
historical.  It  is  not  the  fault  of  either  the  manufacturers  or 
the  schools,  but  due  to  the  circumstances  in  which  ea(  Ii  came 
into  being.  General  von  Bernhardi,  in  ''  Germany  and  the 
Next  War,"  alludes  to  the  time  when  "  Britain  introduced 
machinery  into  industry."  We  know  this  was  our  country's 
performance,  and  are  proud  of  it.  We  bepran,  and  we  began 
necessarily  in  th>  works.  Nobody  could  have  foretold  80 
years  ago  the  part  that  science  must  play  in  the  development 
of  production.  But  when  our  country  liad  shown  the  way, 
and  other  counti'ie.s  wanted  to  follow,  the  process  of,  develop- 
ment of  industry  was  more  clear,  and  organisers  knew  what 
things  were  desirable  in  schools  in  order  to  help  infant  indus- 
tries. The  countries  that  were  behind  used  tiieir  schools  to 
help  theni,  and  England,  being  in  front,  did  not  feel  the  need 
of  tiie  schools.  Having  now  lost  our  lead,  we  need  the  schools 
to  recover  it,  and  the  first  step  is. for  the  manufacturers  to  ask 
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the  schools  to  undertake  special  work.  The  schools  are  pro- 
vided with  certain  apparatus  and  facilities  that  are  not  avail- 
able in  the  works.  There  are  in  every  large  technical  school 
testing  appliances  which  are  needed  for  teachuig,  but  can  also 
be  used  for  commercial  purposes.  Instruments  can  be  checked, 
materials  tested  and  analyses  made  by  the  staffs  of  techniral 
schools  :  and  manufacturers  should,  give  the  schools  this  work, 
and  should  pay  for  it.  At  present  some  practical  enguieers 
think  that  they  are  in  some  way  disgraced  if  they  call  in  the 
help  of  the  schools,  and  others  tiiink  they  are  granting  a  favour 
if  they  allow  schools  to  work  for  them  free  of  charge.  This 
needs  altering.  The  manufact)irers  must  realise  that  there  is 
certain  work  the  schools  can  do  better  than  they  can  ;  they  must 
admit  it,  and  they  must  ask  the  schools  to  do  it. 

Then  there  is  the  question  of  research.  This  can  be  divided 
into  two  classes — that  of  immediate  practical  utility  and  that 
of  no  obvious  usefulness,  fleeting  a  problem  in  manufacture, 
the  practical  man  tries  to  solve  it  by  practical  means.  If  he 
fails  he  sometimes  gives  it  up,  and  sometimes  asks  the  technical 
school  to  solve  it,  again  frequently  free  of  charge.  Let  the 
manufacturer  at  least  give  the  schools  a  chance,  with  a  prospect 
of  sharing  in  the  resultant  profit,  and  let  him  remember  that 
a  successful  result  cannot  be  expected  in  every  case  ;  and  if 
there  is  any  capability  m  our  schools  we  shall  begin  to  use  it. 

The  problem  of  research  with  no  obvious  utilitv  is  different. 
Often  it  demands  special  apparatus,  heavy  and  expensive, 
such  as  the  schools  cannot  or  ought  not  to  pm-chase.  This 
difficulty  leads  to  much  research  being  done  with  models  or 
their  equivalents,  and  can  only  be  met  by  makers  loaning 
apparatus  for  research  so  that  the  research  may  be  conducted 
under  practical  conditions.  We  do  not  wish  to  deprecate  the 
research  work  that  is  at  present  done  in  the  schools,  but  too 
much  of  it  is  carried  on  with  makeshift  apparatus,  and  fails, 
consequently,  to  gain  the  approval  of  the  manufacturers.  It 
is  not  enough  for  a  large-minded  producer  to  give  to  a  school 
a  piece  of  modern  apparatus,  and  let  the  school  keep  it  whilst 
it  becomes  obsolete.  There  must  be  a  constant  stream  of 
modern  apparatus  passing  into  the  schools,  to  be  kept  there  for 
a  while  and  then  returned  to  the  makers.  This  will  irrigate 
the  schools,  and  they  in  theii-  turn  will  produce  a  constant  crop 
of  ideas  for  the  benefit  of  industrv. 


FIRST  REPORT  ON  LIGHTING  IN  FACTORIES. 


The  First  Report  of  the  Departmental  Committee  on  Lighting  in 
Factories  and  Workshops*  lias  been  Lssued  in  the  form  of  a  Blue 
Book  (Cd.  8,000).     We  give  bolow  an  outline  of  the  Reiwrt  : — 

The  enquiry  was  limited  in  the  first  instance  to  the  textile,  engineer- 
ing and  clothing  trades,  although  tjeneral  principles  common  to  all 
trades  have  also  been  considered.  Those  indu'itrie.'i  were  chosen  as 
having  the  largest  number  of  persons  cmijloyed,  and  also  as  affording 
great  diversity  in  character  and  requirements. 

Methods  of  InirMigalioii. — Fifty  witnesses  were  called.  The 
oflicial  witnesses  included  five  inspectors  of  factories,  one  medical 
officer  of  health,  and  one  factory  certifj-ing  surgeon.  The  pro- 
fessional, technical  and  scientific  witnesses  consisted  of  six  illuminat- 
ing engineering  experts,  five  representatives  of  jirofessional  and 
scientific  societies,  six  architects  and  surveyors  and  three  medical 
cx|)erts.  There  were  eleven  rejiresentatives  of  trade  associations  of 
employers,  and  nine  of  a.s.soeiations  of  operatives.  .Aeknowledg- 
inent  is  made  also  of  assistance  from  trade  as.socia(ions  that  have 
given  information  by  letter  in  reply  to  enquiries,  and  of  similar 
information  trora  inspectors  of  factories.  \'isits  of  insjiection  «ere 
made  to  8(1  work-s  of  the  industries  mentioned,  and  4,000  measure- 
ments were  mntle  in  103  rooms  of  57  factories.  Experiments  weri' 
also  carried  our  at  the  National  F'li_\sieal  Laboratory. 

"Daylight  Factor." — Amonu'  the  definitions  given  of  the  .scientific 
terms  used,  is  that  of  the  "  daylight  factor  "'  of  a  |K>int  in  a  room  as 

•  The  Committee  cmiKisted  of  Dr.  R.  T.  Glftzcbrnok,  F.H.S.  (director 
'■(  tlir  .N'Hiional  I'hysicrd  LalK.ratorv).  Mr.  U;,i\  (Jii.sler,  Dr.  .(.  HerU'rt 
I'.ir-.,!,..  Mr.  W.  C.  I).  Whellmiii.  K.f{..S..  Sir  .Artjmr  WhitelcK'ne.  K.C.U. 
(<  liM  f  liwiHitor  of  KiiclorieH).  .iiicl  Pr.if.  C.  S.  .SherrinKtou.  F.K.S.  The 
l«-t  naineil  wns  n|,p,ii,t..,|  „ii  the  denth  of  i»rof.  Frnnei-s  Gotch.  K.R.S., 
who  wiw  among  those  originally  iiominiitod.  Mr.  I).  R.  \Vils„u  ami 
Mr.  (..  (  .  I'att'riion  ncled  im  .SiMTclaries. 


the  value  of  the  illmnination  expressed  a?  a  percentage  of  what  it 
would  be,  were  the  walls  and  roof  removed  so  a?  to  expose  the  jwint 
to  the  imobstructed  light  of  the  sky.  This  fa?tor  generally  remains 
rougldy  constant  through  the  variations  of  the  outside  light,  and 
depends  mainly  on  the  «-indow  area  that  admits  light  to  the  2)oiut  in 
question. 

Factors  in  Good  Lighting. — The  factors  contributing  to  a  good 
lighting  STi-stem  are  summarised  as : —  "  ' 

1.  Adequacy. 

2.  A  reasonable  degree  of  constancy  and  uniformity  of  illumination         [ 
over  the  necessary  area  of  work. 

3.  The  placing  or  shading  of  sources  so  that  the  light  from  them 
does  not  fall  directly  on  the  eye  of  an  operative  when  engaged  in  his 
work,  or  when  looking  horizontally  across  the  workroom. 

■1.  The  p'.aeing  of  lights  so  as  to  avoid  the  casting  of  extraneous 
shadows  on  the  work. 

Adequacy  (iLsed  in  a  quantitative  sense)  is  considered  as  the  most 
important  of  these  requirements,  the  recommendations  put  forward 
dealing  chiefly  \nth  this  question. 

Existing  Requirements. — Xo  pro\Tsions  in  respect  of  lightuig 
(analogous  to  those  concerning  temperatun^  ani\  regulation)  occur 
in  the  present  Factory  Acts,  thoush  in  the  n>>rulations  for  some 
"■  dangerous  trades  "  (among  which  is  the  generation  of  electrical 
energy)  and  for  underground  bakehouses  there  are  some  stipulations 
for  adequate  lightuig  in  general  terms. 

Adequate  lighting  in  general  terms  is  required  in  the  codes  of 
Austria,  Belgium,  Denmark,  France,  Germany,  Holland,  Italv, 
Norway,  Sweden  and  of  most  of  the  United  States.  For  local 
ligliting in  certain  trades  definite  standards  are  ijriscribed  in  Holland, 
v.li'lst  a  provision  .-.gainst  excessive  glare  is  found  in  the  Belgian  code. 
The-  Indian  Factory  Act  of  191 1  gives  the  Inspector  power  to  require 
.idequate  fighting  in  factories,  and  a  definite  standard  for  the  general 
lighting  of  factories  is  in  force  in  New  South  Wales. 

The  evidence  has  sho\vn  that  provisions  in  the  London  Building 
Act  of  1894  and  in  the  building  regulations  of  many  provincial 
authorities  limitmg  window  sjiace,  and  also  regulations  for  white- 
waslung  the  glass  roofs  of  cotton  cloth  factories,  cause  in  some  cases 
serious  difficulty  in  securing  n  sufficient  amount  of  dayhght. 

The  Board  of  Education,  however,  prescribe  adequate  window 
space  for  their  school-buildings  (one-fifth  of  the  floor  area  for  class 
rooms),  as  well  as  suitably  pl.aced  windows  and  light-coloured  walls, 
and  the  Local  Govermiient  Boai-d  have  similar  regulations  for  work- 
houses and  other  buildings.  The  building  b_\e-laws  of  local  authorities 
often  have  provisions  for  all  habitable  rooms  to  have  windows,  and 
the  Housing  and  Town  Planning  Act  of  1909  empowei-s  these 
iiiithorities  to  make  definite  regulations  for  underground  rooms  used 
rts  -ileeping  places. 

Present  State  of  Lighting. — With  regard  to  natural  lightuig,  roof 
lighting,  where  possible,  is  preferable  to.lateral  lighting,  as  in  most 
trades  the  work  is  on  a  horizontal  plane;  but  in  cotton  spiiming 
mills,  the  yarns  are  in  a  vei;tical  position,  well  adapted  for  horizontal 
light.  In  modern  factories  a  large  part  of  the  wall  space  (sometimes 
(iO  |)er  cent.)  is  occupied  by  windows,  but  there  is  naturall\  a  limit  to 
the  width  of  the  room  for  a  given  height  beyond  which  the  illumina- 
tion is  insuliicient.  Also  want  of  uniformity  is  a  drawback  of  lateral 
lighting. 

Generally  it  is  found  that  sufficient  artificial  lighting  is  provided  in 
well-equipped  factories  for  the  actual  process  of  manufacture  ;  but 
complaints  have  been  made  of  inadequate  illumination  for  some  fine 
kinds  of  work  (such  as  draw ing-in  and  twisting,  tailoring,  sew  iiig  and 
lace-making).  The  evidence  and  the  visits  have  also  brought  to  light 
instances  where  glare  and  shadows  result  from  the  unsuitable  placing 
of  lights.  Inadequate  illumination  is.  however,  more  often  met  w  ith 
in  the  general  lighting  of  premises  or  in  the  lighting  of  stairways  and 
[lassages.  Incandescent  gas  and  electric  light  are  the  commonest 
sources  used.  Mercurj-  vapour  lamj)s  are  used  occasionally,  and  in 
isolated  districts  oil  or  ])etrol  air  gas  installations  arc  often  found. 

Causes  of  Unsatisfaclon/  /lliiminalion. — The  causes  of  l>ad  natiirni 
lighting  are:  (I)  Old  and  unsuitable  buildings;  (2)  obstruction  of 
light  (externally  by  buildings  and  internally  by  objects  such  .as 
stores  and  machines);  (3)  dirty  windows  ;  and  (4)  dirty  walls  anil 
ceilings.  The  effect  of  light-coloured  surfaces  in  reUecting  the  light 
is  <ift<ii  overlooked. 

It  is  found  that  work  is  often  carried  on  entirely  by  artificial  light, 
not  only  in  trades  such  as  the  manufacture  of  photographic  matiTial.- 
where  this  is  necessary,  but  in  other  occupations  when  the  natural 
light  is  insufficient.  Though  Ihere  Is.  no  definite  evidence  that  this 
hius  biin  injurious  to  the  health,  many  witnesses  of  all  cla.s.ses  agn-e 
that  it  involves  a  strain  upon  the  workei-s,  and  in  this  view  the 
Committee  concur,  .\mong  lii'.;h  buildings  it  is  difficult  to  obtain 
satLsfactorv  natural  lighting  of  lower  rooms  and  bau'inents,  but  it  is 
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recommended  that  the  windous  should  be  lartie,  as  near  the  ceiling 
as  possible,  and  kept  clean  free  from  imnecessarj-  obstruction  within. 
Also  vertical  light  can  be  deflected  into  the  room  by  means  of 
reflectors  or  prismatic  glass,  and  external  walk  can  sometimes  be 
whitened  to  reflect  the  light.  Inside  walls  should  be  light  and 
permanent  working  points  arranged  to  secure  as  much  dav-light  as 
possible. 

Where  there  is  a  good  deal  of  available  dayliglit,  the  lighting  up 
time  can,  of  course,  be  made  later.  Factories  with  rool  lighting 
average  a  daylight  factor  of  2  per  cent.,  so  that  if  inside  illumination 
is  to  be  at  least  0-5  ft.  candle,  artificial  light  must  Ije  put  on  when 
outside  iUuniination  is  less  than  25  ft. -candles.  This  corresponds  to 
the  light  at  sunrise  and  sunset,  so  that  these  times  form  the  correct 
daylight  limits  for  such  rooms  as  far  as  "  general  "  illumination  is 
concerned. 

Artificial  Lighting. — The  chief  causes  of  unsatisfactory  lighting  are 
as  follows  :  ( 1 )  The  provision  of  too  few  or  too  big  light  sources.  (2) 
Antiquated  methods  of  lighting.  Gas  jets  are  stijl  often  found  which 
vitiate  the  air  and  are  liable  to  flicker,  and,  moreover,  are  very  un- 
economical. (3)  Inadequate  supply  due  to  low  pressure  in  gas  mains 
during  periods  of  maximum  consumption,  or  due  to  drop  in  mains 
where  electrical  energj-  is  generated  on  the  premises.  (4)  Xeslect 
of  upkeep,  such  as  arises  from  deterioration  in  gas  mantles  and 
deposition  of  dust.  (5)  Inside  obstructions,  more  particularly  in 
natural  lighting.     (6)  Shadows  and  placing  of  lights. 

Effects  '  of  Unsatisfactory  Illumination. — The  effects  of  unsatis- 
factorj-  illumination  are  sho\%-n  in  the  following  ways  :  (1)  Accidents, 
which  are  more  numerous  when  the  lighting  is  insufficient.  This 
view  is  confirmed  by  the  fact  that  higher  rates  for  insurance  against 
workmen's  compensation  are  charged  where  the  lighting  is  bad.  (2) 
Damage  to  sight  and  health.  Complaints  as  to  eye  strain  and  head- 
aches attributed  to  insufficient  light  are  common,  and  numerous 
references  are  made  in  the  evidence  to  discomfort  and  injury  through 
L'lare.  There  have  been  many  expre.ssions  of  opinion  that  insufficient 
light  and  excessive  light  are  responsible  for  injuries  to  the  eyes.  (3) 
Insanitary  conditions,  owing  to  the  fact  <^hat  cfirt  is  allowed  to  accu- 
mulate where  there  is  insufficient  light.  (4)  Dimini.shed  output  of 
work.  In  one  instance  the  output  was  diminished  12  to  20  ])er  cent, 
during  the  hours  of  artificial  lighting,  and  in  another  the  earnings  of 
t  he  workers  increased  1 1  -4  per  cent,  after  the  installation  of  a  better 
system  of  lighting.     (5)  Lack  of  discipline. 

Recosimekdatioxs. 
In  view  of  the  present  state  of  knowledge  it  is  impossible  to  make 
recommendations  in  regard  to  definite  values  of  illumination,  but  the 
Committee  feel  justified  in  recommending  that  a  requirement  in 
general  terms  for  adequate  and  suitable  lighting  be  applied  to  all 
factories  and  workshops.  In  mp.ny  cases  that  have  been  investigated 
it  is  obvious  that  the  illumination  is  ina.dequate  and  a  general  j)ro- 
vision  would  lead  to  imprqvemeint  in  such  cases.  'I'he  requirements 
apjilicabje  to  each  industry  can  onl\-  be  determined  after  careful 
iii<)iiiry.  If  a  standard  is  to  be  established  power  to  prescribe  these 
by  Order  should  be  given  to  the  Secretary  of  State,  and  the  Com- 
mittee recommend  this  to  be  done. 

1.  There  should  be  a  statutory  provision  (o)  requiring  adequate 
Mid  suitable  lighting  in  every  part  of  a  factory  or  workshop;  and 
h)  giving  power  to  the  Secretary  of  State  to  make  Orders  defining 
idequate  and  suitable  illumination  for  factories  and  workshops  or 
for  any  parts  thereof  or  for  any  jjrocesses  carried  on  therein. 

Lighting  requirements  vary  so  much  that  each  trade  must  be  con- 
sidered on  its  merits,  and  it  is,  therefore,  impossible  to  give  more  than 
general  recommendations  at  present.  From  this  ijoint  of  view  the 
Diumination  may  be  considered  as  under  the  following  three  heads ; 
(I)  Illumination  of  workrooms — i.e.,  of  the  working  area  of  the  fac- 
tory. (2)  Illumination  of  passages  and  places  where  persons  are 
liable  to  pass,  but  are  not  parts  of  working  areas,  (.i)  The  illumina- 
tion of  open  yards  and  approaches. 

In  the  working  area  are  include^l  the  gangways  and  alleys  between 
or  around  such  working  places. 

Workrfxims. — Iii  workrooms  consideration  must  be  given  to  the 
'.'eneral  lighting  (1)  to  givean  approximatl\'  uniform  effect  through- 
out the  room,  l2)  to  localise  general  liLditing  in  portions  of  the  rooui, 
('.i)  local  litditinir  over  particular  machines  or  localities,  and  (4)  com- 
bine<l  local  and  general  liahting.  The  average  practice  at  present 
appears  to  be  about  0-45  ft. -candle.  For  the  purpo.sc  of  an  Order, 
however,  the  Committee  have  considered  what  may  reasonably  be 
enforced  as  a  statutory  minimum  rather  than  what  is  now  the  average 
firactice,  and,  consequently,  they  make  the  following  recommenda- 
tion : — 

2.  Over  the  "  working  area« "  of  workrooms  the  illumination 
measured  on  a  horizontal  plane  at  floor  level  nhall  be  not  less  than 


0-25  ft.-candle,  without  prejudice  to  the  illumination  recpiired  for  the 
work  itself. 

Ships  nmder  construction  and  workrooms  for  certain  special  pur- 
poses are  excluded  from  this  recommendation.  The  Committee  have 
come  to  the  conclusion  that  the  above-mentioned  diumination  is 
insufficient  for  iron  fomidries  and  consequently  the  following  recom- 
mendation was  adopted  : — 

3.  In  all  parts  of  iron  foimdries  in  which  work  is  carried  on  or  over 
wliich  any  person  is  ordinarily  liable  to  pass,  the  illumination 
measured  on  a  horizontal  plane  at  floor  level  shall  not  be  less  than 
0-4  ft.-cancUe. 

Passages,  Stairways  ami  Lobbies. — As  the  result  of  visits  to  fac- 
tores  man}'  instances  of  defective  lighting  in  passages  were  noticed. 

4.  In  all  parts  of  factories  and  workshops  (not  included  under 
recommendation  2)  over  which  persons  employed  are  liable  to  pass, 
tho  illiunination  measured  on  a  horizontal  plane  at  floor  level  shall  be 
not  less  than  0-1  ft.-candle. 

Open  Yards  and  Approaches. — In  the  case  of  open  spaces  only  a 
small  illumination  is  necessary. 

5.  In  all  open  places  in  which  persons  are  empjioyed  during  the 
period  between  one  hour  after  sunset  and  one  hour  before  sunrise, 
and  in  any  dangerous  parts  of  the  regular  road  or  way  over  a  yard  or 
other  space  forming  the  approach  to  any  place  of  work,  the  illiunina- 
tion on  a  horizontal  plane  at  ground  level  shall  be  not  less  than  OOo 
ft.-candle. 

6.  There  shall  be  pDower  for  the  Department  to  allow  exemption  in 
individual  cases. 

7.  All  external  windows  of  every  workroom  shall  be  kept  clean,  on 
both  the  iimer  and  outer  surfaces. 

To  meet  exceptional  eases  there  should  be  power  to  substitute  for 
the  last  recommendation  a  definite  scheme  for  cleaning  the  window  s 
at  re?-souably  fixed  mtervals. 

The  report  Is  followed  b}^  a  nmuber  of  appendices  giving  a  great 
deal  of  useful  information.  One  of  these  gives  the  regulations  in 
force  in  foreign  countries  in  regard  to  the  lighting  of  factories  and 
schools.  Appendix  10  gives  a  report  by  Dr.  J.  H.  Parsons  on  '"  The 
Influence  of  Lateral  Illumination  on  Visual  Acuity."  In  Appendix 
14  are  given  some  results  obtained  at  the  National  Physical  Labora- 
tory' on  the  amount  of  illuminaiion  necessary  for  working  continu- 
ously on  different  inaterials.  Appendix  15  is  a  record  of  a  number  of 
investigations  at  factories,  various  trades  being  selected. 
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HELE-SHAW'S  ADDRESS   TO  SECTION 
THE  BRITISH  ASSOCIATION.* 
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My  own  predecessor  in  this  chair  in  his  Presidential  Address  in 
AiLstralia,  used  the  words  "  The  discoveries  in  pure  science,  and  their 
innumcrablo  applications  to  practical  ends,  are  ever  a  potent  factor 
working  for  the  common  good."  This  «as  after  the  war  had  begun, 
but  the  truth  is  that  the  great  majority  of  us  did  not  realise  to  w  hat 
u.ses  science  would  be  pmt  in  the  mutilation  and  destruction  of  our 
fellow  creatures. 

Still  we  are  told  by  soldiers  that  practically  any  applications  of 
science  constitute  legitimate  warfare,  and  that  the  only  way  to 
escape  from  destruction  ourselves  is  to  employ  all  the  resources  of 
science  in  our  own  defence.  It  is  on  these  grounds  that  the  meeting 
of  the  British  Association  for  the  Advancement  of  Science  has  been 
hold  this  \ear,  because  science  is  proving  such  an  all-important 
factor  in  the  present  war. 

The  mere  holding  of  this  meeting,  however,  with  a  vague  sort  of 
idea  that  science  is  associated  with  war,  does  not  seem  to  most  of 
us  to  meet  the  real  needs  of  the  case.  It  behoves  us  all  then  who  are 
members  of  it  to  show  that  the  Britisli  Association,  which  has 
rendered  such  great  services  to  the  country  in  the  past,  can  bear  its 
share  of  the  burden  to-day.  With  this  object  in  view  I  suggest  that 
we  conliiuie  'he  three  Re.scarch  Conuuittees  already  in  existence,  but 
do  not  institute  a  fresh  one,  forming  instead  a  Special  Committee,  the 
l)urix)so  of  which  1  propose  to  lay  before  you.  The  object  of  the 
proposed  Committee  is  two-fold.  The  first  of  these  would  be  to 
undertake  any  work  which  may  be  of  u.sc  in  an  advisory  capacity  or 
by  research,  or  indeed  in  any  other  way  for  direct  assistance  in  the 
war.  This  would,  of  course,  be  a  temporary  object  of  the  Com- 
mittee, but  nevertheless  a  real  one.  \Vith  regard  to  the  second 
purjxwe,  tlie  matter  statids  on  a  rather  different  footing.     V\'c  wer'; 


•  Abstrnct  of  an  address  delivered  at  Maucliistor  by  Dr.  H.  S.  Hcle. 
Shaw,  F.R.S.,  last  Wednesday. 


852 


THE  ELECTRICIAN,  SEPTEMBER  10,  1915. 


in  many  respects  quite  unprejaKd  for  the  wiir  ou  which  we  have 
entered,  and  though  this  offers  one  of  the  most  powerful  arguments  in 
refutation  of  the  charge  that  we  deliberately  entered  the  war  for 
sinister  purposes,  it  will  be  very  disastrous  if  we  repeat  our  im- 
preparedness  when  the  war  ceases,  and  we  shall  deserve  the  worst 
that  can  happen  to  us.  ^Vhen  peace  is  concluded,  it  will  only  be  a 
prelude  to  another  war,  and  a  war  which  will  recommence  with  far 
greater  energy  on  the  part  of  our  enemy  than  before^viz.,  the  w;ir  of 
commerce — and  the  latter  will  be  almost  as  serious  for  us  as  the  more 
sanguinary  one.  This  vnH  be  so  even  if  we  are  victors,  for  as  an 
liistorian  (Prof.  Gardiner)  has  writen :  "  After  a  long  war  the 
difficulties  of  the  victors  are  often  greater  than  those  of  the  conquered. 
The  conquered  have  their  attention  directed  to  the  reparation  of 
losses  and  are  inspired  by  a  patriotic  desire  to  submit  to  losses  for 
the  sake  of  their  countrj-.  The  victors  are  in  the  frame  of  mind  flhieh 
expects  ever\-thing  to  be  easy." 

It  does  not  want  such  published  evidence  to  convince  any  pract  ical 
person  of  the  folly  of  thinking  that  a  keen  and  virile  nation  having 
more  than  100  million  inhabitants  is  going  to  be  crushed  out  of  tierce 
and  vengeful  competition,  whatever  the  end  of  the  war  may  be,  ^Ve 
shall  better  appreciate  what  this  competition  will  mean  if  we  consider 
the  marvellous  progress  made  by  Germanj-  during  the  last  half- 
century  in  the  arts  and  manufactures.  Although  we  cannot  say  that 
this  is  absolutely  measured  by  progress  in  the  production  of  iron  and 
steel,  or  even  say  that  the  corresponding  rate  of  increa.se  in  i)ro- 
duction  during  that  period  by  this  country  directly  measures  our 
progress  relatively  to  Germany,  still  it  does  afford  some  indication 
in  the  case  of  the  engineering  industr\-.  The  rate  at  which  Germany 
has  been  producing  pig  iron  has  been  increasing  rapidly  in  the  last 
50  years.  \Mien  we  come  to  the  percentage  relativel3'  to  the  worlds 
production,  we  see  that  while  Germany  is  steadily  rismg,  even  in 
comparison  with  whole  world  output,  the  production  of  the  United 
Kingdom  is  falling  at  an  even  more  rapid  rate  than  that  of  Germany 
is  rising  ;  for  whereas  50  years  ago  it  was  more  than  half  the  pro- 
duction of  the  whole  world,  it  is  now  only  13  per  cent.,  whereas 
Germany's  percentage,  which  50  years  ago  was  only  10  per  cent.,  has 
now  ri-icn  to  25  per  cent,  of  the  whole  world  production. 

While  the  relative  production  in  steel  of  this  country  is  now  only 
10  per  cent.,  Germany  has  kept  for  many  years  the  satbfactory 
figure  of  a  quarter  of  the  whole  world's  production. 

Xow,  when  we  look  closely  into  the  causes  of  Germany's  great 
advance,  we  can  leam  lessons  which  we  have  been  culpably  slow  to 
take  to  heart.  Although  there  are  other  causes,  first  and  foremost, 
and  overshadowing  all  others,  is  the  determined  and  whole-heart  ;d 
organisation  of  German  industry.  It  is  undoubtedly  in  the  matter 
of  scientific  organisation  even  more  than  the  organisation  of  science 
that  Germany  has  achieved  such  wonderful  results,  and  it  is  therefore 
in  this  direction  that  we  must  leave  no  stone  unturned  if  we  wish  to 
have  any  chance  of  holding  our  own  in  the  future.*  I  will  indicate  a 
few  of  the  matters  in  which  there  is  ample  scope  for  doing  useful 
work  in  the  above  direction. 

Education. 
A  sign  of  the  times  is  the  inclusion  of  an  Education  Section  in  an 
association  for  the  advancement  of  science.  This  has  not  been  done 
on  the  narrow  ground  of  imjiroving  the  teaching  of  science  in  schools, 
but  because  it  is  now  recognLsed,  and  this  none  too  soon,  that  the 
whole  jiroblem  of  education  must  be  treated  in  a  scientific  manner. 

When  the  subject  of  engineering  education  is  mentioned  we  arc 
apt  to  think  only  of  the  training  of  such  engineers  as  have  been 
considered  in  a  recent  rejwrt  issued  by  the  Institution  of  Civil 
Engineers,  and  to  exclude,  as  that  rejwrt  purposely  does,  the  training 
of  our  artisans  and  foremen.  We  certainly  do  not  connect  the  idea 
at  all  with  the  training  of  the  artisan  himself.  As  a  matter  of  fact, 
while  high  scientific  training  of  the  i)rofe.ssional  engineer  and  manu- 
facturer is  of  vital  imjKjrtance,  the  proper  education  of  the  men  whom 
he  will  have  to  control  is  scarcely  less  .so.  The  latter  education  may 
not  be  of  the  same  kind,  but  it  is  just  as  vital  to  the  country,  and  its 
present  condition  is  a  serious  evil. 

It  seems  still  to  be  a  common  idea  that  if  a  boy  is  unable  to  make 
any  decent  progress  in  the  usual  school  subjects  he  can  be  sent  to  a 
technical  school  if  he  is  useful  with  his  hands,  under  the  [Mithetie 
impression  that  the  success  of  the  engineer  dcjiends  upon  his  hands 
rather  than  upon  his  head  ;  and  the  iirst  year  or  two  at  a  technical 
school  or  college  is  thus  taken  up  with  work  that  ought  to  be  done  at  a 
hecondary  school.  It  is  not  fair  to  put  all  the  blame  upon  the  schof)l. 
for  I  have  known  students  coming  from  the  classical  side  of  suih 
!i  school  with  no  knowledge  of  .science  and  very  little  of  niatheinatics 
who  have  taken  the  highest  places  in  the  engineering  cours<',  and. 
after  entering  their  practical  work,  rapidly  risen  in  the  profe.ssion.  and 
thin  was  because  such  ini'n  had  lieen  well  trained  to  api)ly  their  mind 
to  any  subject  and  had  a  sound  foundation  »\x>n  whicli  to  build. 


PvESEARCH. 

If  there  is  one  thing  more  than  another  which  the  British  Associa- 
tion can  be  congratidated  upon  it  is  the  work  which  it  has  done  in 
the  matter  of  research,  not  only  in  actually  fostering  the  work  ol 
research  itself,  but  in  obtainuig  the  recognition  which  is  accorded 
to-day.  To-day  there  is  a  more  general  recognition  of  the  importance 
of  research,  and  the  recent  institution  by  the  Government  of  a  Com- 
mittee for  the  organisation  and  development  of  scientific  and  in- 
dustrial research  is  the  latest  indication  that  the  nation  is  beginning 
to  realise  its  im]X)rtance. 

So  far  from  all  this  making  our  work  less  necessa,ry,  there  is  all  the 
more  reason  why  we  should  have  a  jjermanent  Committee  of  Re- 
search. Because  oiur  members  are  draw  n  from  all  parts  of  the  British 
Empire  its  influence  should  be  corresixmdmgly  great.  There  i§ 
another  reason  for  research  being  a  subject  of  a  permanent  sub- 
committee, and  that  is  that  suggestions  for  new  work  are  more  likely 
to  be  matured,  and  work  of  an  advisory  nature  made  more  practical 
than  is  possible  at  one  annual  meeting. 

There  is  one  subject  which  affects  both  education  and  research, 
and  might  be  a  matter  to  be  reported  on  by  our  Committee.  It  is 
very  rarely  that  a  professor  is  both  a  good  teacher  and  gifted  with  the 
power  of  original  research.  Even  when  a  professor  or  lecturer  is  so 
gifted,  however,  it  is  almost  impossible  for  a  man  to  really  devote 
himself  properly  to  research  and  at  the  same  time  imdertake  the 
duties  which  are  attached  to  a  professorial  chair.  Why  not  face  this 
subject  boldl_\',  e\-en  relieve  tlie  bad  lecturer  (there  are  men  who 
admit  their  failiu-e  in  this  respect)  of  a  certain  amount  of  his  work, 
provided  he  is  doing  well  in  research  ;  or  for  the  man  who  can  do 
both  well,  see  that  he  not  only  has  efficient  assistance,  but  even  more, 
that  he  is  given  the  opportunity  of  devoting  long  periods  (for  instance, 
alternate  years)  entirely  to  research. 

There  is  one  more  subject  tliat  we  might  consider,  and  that  is  a 
better  differentiation  of  researches  on  purely  industrial  work,  such 
as  are  often  of  a  most  profitable  nature  to  the  jirofessor  or  research 
student,  and  those  which  are  of  a  purely  soientific  character.  .Some 
steps  should  be  taken  as  to  the  fair  and  equitable  distribution  of  the 
proceeds. 

Exhibitions  and  Musei-ms. 

In  recent  j-ears  a  large  number  of  commercial  exhibitions  have  been 
held  of  all  branches  of  machinery,  and  it  is  satisfactory  to  note  that 
one  of  the  features  of  such  exhibitions  has  been  the  holding  of 
scientific  lectures,  and  the  inclusion  of  the  exhibition  of  scientific 
instruments  and  apparatus,  and  also  exhibits  showing  the  relation 
of  scientific  experiments  to  engineering  work.  In  some  of  the 
privately  organised  exhibitions  with  which  I  have  been  a.ssociated 
myself  the  scientific  men  ho.ve  been  invited  to  take  part  when  the 
general  lines  had  been  settled  on  which  the  exhibition  was  to  be  run, 
and  thus  we  had  comparatively  little  influence.  I  have  thought 
from  time  to  time  that  it  would  be  well  if  a  permanent  committee  of 
such  a  body  as  the  British  Association  existed  which  could  exert 
more  direct  influence,  chiefly,  of  course,  by  rejwrts  and  recom- 
mendations. The  managers  and  organisers  of  such  exhibitions 
would  value  assistance  of  this  kind,  and  in  return  would  listen  to 
suggestions  which  might  materially  add  to  the  scientific  value  of 
such  an  exhibition. 

It  is  sad  to  think  that  the  great  hopes  held  out  of  the  Imperial 
Institute  by  the  President  of  this  Association,  Sir  Frederick  Abel, 
at  the  meeting  held  in  Leeds  in  1890,  have  not  been  altogether 
fulfilled.  It  may  be  a  ver_\-  fitting  time  to  bring  forward  the  «  hole 
question,  because  it  has  often  hapix-ned  that  an  excellent  scheme 
which  has  somewhat  languished  has  U|)on  its  revival  at  a  later  time 
when  its  importance  was  better  realised  been  crowned  with  success. 
Another  matter  which  might  be  considered  is  the  question  of  de- 
partuiental  museums  at  the  technical  schools  and  universities 
throughout  the  country.  The  organisation  of  these  is  siuii)|y  a  matter 
for  the  enteri)rise  of  the  individual  professor  in  each  department. 
The  museums  in  the  engineering  deixirtnient  of  the  colleges  with 
which  I  have  been  associated  were  very  much  appreciated  by  the 
students,  who  constantly  «  ere  the  means  of  securing  fresh  specimens, 
and  after  they  had  left  the  college  continued  to  contribute  articles 
of  great  interest,  such  as  fractures,  corrosions,  boiler  plates,  models, 
&c.  This  nuitter  might  be  handled  in  a  much  more  .sj-stematio 
nu~,nner,  and  jiossibly  a  re|iort  from  our  Committee  with  a  recom- 
mendation to  the  proper  quarters  would  be  of  use. 

Patk.nts  AM)  Patent  I^aws. 
This  subject  i'*  well  worthy  of  the  consideration  of  the  proposed 
eomuiiitee,  since  progress  In  engineering,  certainly  on  the  mechanical 
and  electrical  sides,  is  largely  de|H'mlent  u|M)n  Invention,  which  is  not 
likely  to  be  seriously  undertaken  without  adequate  protection,  not 
entirely  for  the  inventor,  but  also  for  tho.w  who  reall.v  make  the 
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invention  jinictical  by  means  of  capital  and  bit-^iness  support.  It  is 
of  the  greatest  importance  that  every  step  should  be  taken  to  en- 
courage sound  invention  and  to  see  that  anythinif  of  value  is  secured 
for  this  coimtry.  From  this  point  of  view  facilities  for  obtaining 
patents  are  important.  Take,  for  instance,  the  present  state  of 
Colonial  patents  ;  within  the  last  few  years  one  Commonwealth 
patent  has  been  made  to  cover  the  whole  of  Australia,  instead  of  there 
'  being,  as  of  old,  separate  patents  with  different  regulations  and  fees 
for  etioh  separate  colon^•.  South  Africa  h;is  not  \et  conferred  a 
similar  boon  upon  inventors,  and  we  might  do  sometiiins  to  expedite 
this  desirable  iiuiovation.  But  this  touclies  the  much  wider  question 
of  Colonial  patent  law  as  a  whole.  These  are  all  different  and  differ 
from  those  of  the  Mother  Country.  It  would  be  a  splendid  thing 
if  we  could  bring  about  a  conference  leading  to  unification  of  these 
diverse  patent  laws  and  have  one  comprehensive  patent  law  for  the 
whole  Empire. 

There  are  many  other  matters,  for  ia<;tance.  the  question  of  ex- 
tending the  time  of  secrecy  in  the  provisional  jiatent.  The  "'  close  " 
time  in  patents  was  the  act  of  Chamberlain,  and  is  a  splendid  legacy 
of  that  great  man,  but  for  really  many  important  patents  the  close 
time  allowed  is  not  enough.  Another  is  one  in  which  the  German 
system  has  -certain  advantages — viz.,  in  having  two  classes  of 
jiatents.  One  of  these  is  the  patent  ""  proper,"  which  is  only  granted 
after  the  most  severe  search  and  criticism,  and  holds  the  usual  period 
when  granted.  The  other  is  a  secondary  patent  granted  for  the 
shorter  term  of  five  years,  and  is  given  for  one  of  the  hundred  and 
one  minor  improvements  and  devices  which,  though  of  real  value, 
only  constitute  small  modifications  in  detail,  and  not  new  applica- 
tions of  principle. 

Oeganisation. 
This,  I  venture  to  think,  is  by  tar  the  most  important  question  of 
any  I  have  raised,  and  I  will  go  so  far  as  to  say  that  I  believe  it  to  be 
the  all-important  one,  as  it  practically  embraces  the  others.  If  you 
do  not  agree  with  me,  I  feel  siu^  it  is  because  we  do  not  understand 
the  same  thing  by  the  word  "organisation."  When  3-ou  speak  of 
organisation  to  most  people  they  immediately  seize  upon  some  small 
feature  which  may  be  to  them  of  more  immediate  interest. 

Let  me,  therefore,  take  the  dictionary  definition.  To  organise  is 
to  "  arrange  or  constitute  interdependent  parts,  each  having  a  special 
function,  act,  office,  or  relation  with  respect  to  the  whole."  If  we 
accept  this  definition,  which  as  a  matter  of  fact  we  must,  there  is  no 
ijuestion  as  to  the  all-important  nature  of  organisation,  for  you  will 
notice  there  are  two  outstanding  things.  The  first  "  inteniependent 
parts,"  and  the  second  their  "relation  to  the  whole."  Thus,  the 
subject  of  organisation  really  includes  the  whole  of  industry.  U'hen 
He  come,  however,  to  these  interdependent  parts  and  their  relation 
to  the  whole,  it  is  there  that  we  find  the  weak  joint  in  our  armour. 
It  is  in  this  respect  that  Germany  can  teach  us  a  striking  lesson  in  the 
inrangemenl  of  these  interdependent  parts  with  respect  to  the  whole. 
Taking  only  one  aetail,  I  remember,  when  at  Liverpool,  and  the 
l)uttle  of  the  Manchester  .Ship  Canal  was  being  fought,  what  facts 
<  ame  out  as  to  the  difficulties  in  the  transhipment  and  handling  of 
woods.  The  late  Jlr.  Alfred  Holt,  for  instance,  was  one  of  the  mo.st 
tamest  in  pointing  out  that  the  want  of  co-operation  and  organisation 
in  getting  goods  from  our  manufacturing  centres  was  adding  largely 
to  their  cost,  and  actually  e.xceeded  the  cost  of  transporting  these 
L'oods  across  the  ocean.  In  Germany,  on  the  other  hand,  the  Govern- 
ment steps  in,  and,  by  means  of  special  differential  rates,  gives  the 
manufacturer  every  facility, and  the  lowest  possible  rates  forobtain- 
iiig  raw  material,  and  delivering  the  finished  goods  to  all  parts  of  the 
world. 

Xow,  the  German  knows  perfectly  well  there  are  innumerable 
individual  cases  of  organisation  in  this  country  of  equal  efficiency 
to  any  in  his  country,  and  he  is  glad  enough  to  learn  from  special 
(uses.     I  rlo  not  believe  the  Germans  despise  us  for  our  want  per  se 
nf  the  application  of  science  to  indu.str\-.     I  do  not  think  they  have 
much  reason  to;    but  what  they  do  despise  us  for  is  the  want  of 
'.-ordination,  which  I  venture  to  .say  amounts  to  positive  slackness, 
\'  liich  they  are  keen  enough  to  ob.ser\'e,  permeating  the  whole  of  this 
countrj-.     They  .see  different  .sections,  instead  of  being  united  for  a 
common  end,  quarrelling  with  each  other,  filled  with  mutual  sus- 
picion and  di.st  rust,  with  apparentlyno  common  bond  of  union  ;   and 
whereas  the  German  is  proud  of  the  Fatherland,  he  sees  in  this  country 
large    numbers    who    seem,    either    through    s<>lf-conscioii8ne88    or 
ignorance,  to  be  ashamed  to  mention   the  subject   of  the  British 
Empire,  or,  what  is  worse,  to  acknowledge  that  any  love  of  their 
country  is  or  could  be  a  mainsjiring  and  incentive  to  strenuous  effort. 
The  other  day  Field-Marshal  von  Moltke  stated,  and  there  is  no 
rea.son  to  disbelieve  him,  that,  great  as  was  the  storage  of  ammuni- 
tion and  shells  before  the  war,  the  enormous  demand  exceeded  all 
expectations,  and  Germany  found  herself  for  a  time  in  the  siimc 


plignt  as  uer  enemies ;  but  ue  lurttier  stated  tiiat  Germany's  emer- 
gence "  from  this  dangerous  jjosition  was  largely  due  to  tiie  extra- 
ordinary organisation,  which  included  not  merely  the  adaptation 
of  their  factories  for  munition  purposes,  but  capacity  for  work  of  the 
people  and  the  patriotic  spirit  of  the  German  workmen." 

This  brings  me  to  consider  w^hat  is  probably  the  most  serious 
featme  in  oiu-  national  life  to-day,  which  I  have  already  alluded  to 
undei-  the  heading  of  education — viz.,  the  relation  of  employer  and 
workman.  It  is  hopeless,  as  long  as  such  ideas  prevail  which  seem 
to  do  at  pre-sent,  to  think  of  any  sound  organi-sation  of  our  industrial 
system  taking  place,  because  the  interdependent  parts  are  not 
arranged  (and  can  never  be  arranged  until  we  change  radically)  with 
respect  to  the  whole.  I  am  the  last  man  to  put  this  evil  down 
entirely  to  tlie  workmg  man.  I  know  individuallj'  he  is  just  as 
capable  of  patriotism  as  any  other  class.  The  truth  is  that  the 
canker  \^■hien  is  eating  the  heart  out  of  our  industrial  life  is  due  to  an 
entirely  wrong  attitude  of  mind'.  For  instance,  however  much  we 
may  s.\ mpattuse  with  men  who  see  a  loss  of  employment  in  the 
introduction  of  labour-siiving  machines,  some  means  should  be  found 
by  which  they  can  share  tue  benefits  to  the  State  and  to  their  em- 
ployers by  the  introduction  of  such  maohines.  Again,  the  questions 
of  piecework  and  overtime  must  be  seriously  considered  by  the  State, 
and  not  allowed  to  become  the  subject  of  disastrous  disputes.  Once 
more  there  is  the  question  of  a  standard  wage.  It  is  against  the 
eternal  laws  of  Xature  to  try  and  keep  living  beings  at  one  dead  level 
of  equality  and  merit — i.e.,  it  is  against  the  law  of  the  survival  of  the 
fittest. 

The  matter  of  labour  disputes  is  so  serious  as  to  demand  plain 
speaking.  It  must  be  admitted  that  there  are  many  employers  and 
companies  wiiich,  to  satisfy  themselves  and  their  shareholders,  extort 
the  largest  possible  dividends  and  pay  the  smallest  possible  rate  of 
wages,  and  do  .so  apparently  w^ithout  the  slightest  idea  that  the  men 
and  boys  under  them  are  capable  of  education  and  personal  influence. 
Can  it  be  wondered,  then,  that  men  mider  these  conditions  are  w  illintr 
enough  to  listen  to  the  orator  who  merely  appeals  to  their  fighting 
instincts,  and  join  in  the  game  of  grab  as  against  the  emploj'er  '1  On 
the  other  hand,  strikes  have  occurred  when  employers  have  honour- 
ably carried  out  their  obligations  and  undertakings,  and  the  men 
have  shamefully  departed  from  an  agreement  made  by  their  chosen 
leaders,  throwing  over  the  leaders  the  moment  they  have  fancied  it 
to  their  own  selfish  interests  to  do  so,  and  without  a  single  thought 
of  their  duty  to  the  commmiity  as  a  whole. 

We  have  recently  seen  the  Prime  Minister  and  other  leading  states- 
men struggling,  sometimes  ui  vain,  to  bring  large  bodies  of  men  to  a 
rea.soiiable  state  of  mind.  Is  not  this  (and  I  speak  without  the 
slightest  reference  to  partj'  questions)  a  case  of  Jsemcsis  overtaking 
us  for  having  in  so  many  cases  pandered  to  the  selfish  instincts  of 
large  bodies  of  men  in  order  to  secure  their  votes,  instead  of  sternly 
telling  them  unpalatable  truths  ? 

The  other  day  a  WTiter  in  the  "  Spectator  "  said  with  great  truth 
that  ■•  what  (ireat  Britain  is  suffering  from  acutely  and  dangerouslv 
at  the  present  time  is  the  absence  of  dis(  ipliiie."  One  of  theta.sks  to 
which  the  British  Association  might  bend  its  energies  w  itfi  ( he  greatest 
benefit  to  the  country  is  to  bring  about  a  reform  of  our  educational 
system,  so  that  while  we  do  not  kill  individual  enterprise  and  freedom 
of  thought,  which  have  contributed  so  largely  to  the  political  organi- 
sation and  constitution  of  the  British  Empire,  of  the  value  of  which 
we  have  had  such  wonderful  evidence  from  our  colonies  and  depen- 
dencies during  this  war,  w-e  seek  to  implant  in  the  minds  of  young 
and  old  those  ideas  of  discipline  and  service  to  the  State,  tht  want  of 
which  so  seriously  threatens  the  successful  organisation  of  our 
industrial  life. 

in  bringing  my  address  to  a  close,  I  hope  I  have  made  it  clear  that  1 
have  had  throughout  a. practical  object.  Expressed  briefly,  it  is  that 
the  service  of  everj'  agency  is  wanted  for  definite  work  at  this  crisis, 
both  in  the  actual  war  and  afterwards  in  the  war  of  industry  which 
will  be  waged  with  equal  intensity  in  peace  time.  I  have  hot  the 
slightest  faith  in  the  mere  formation  of  a  committee  which  will 
content  itself,  let  us  say,  with  the  mere  offer  of  its  .services,  even  to  a 
Government  department,  and  the  mere  pious  expres-sion  of  certain 
opinions.  If  a  committee  does  not  want  to  become  ridiculous,  it 
must  show  that  it  is  in  earnest.  We  cannot  all  of  us  be,  as  so  many 
would  like,  in  the  fighting  line,  either  in  France  or  tlie  Dardanelles, 
but  we  shall  be  just  as  deserving  of  contempt  as  those  who,  having 
had  the  opp<jrtunity  of  service,  have  shirked  their  responsibilities, 
or  the  giving  up  of  their  sons,  and  are  even  thinking  of  the  war  as  a 
matter  of  jiersonal  gain,  either  in  purse  or  reputation,  if  we  content 
ourselves  with  mere  offers  of  service,  and  having,  as  we  think,  shelved 
responsibility  by  leaving  initiative  to  others,  we  pa.ss  along  oyr  way 
sheltering  ignobly  behind  those  men  and  women  who  are  doing  their 
duty  to  their  country. 
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CORRESPONDENCE. 

STATE  AID  FOR  INDUSTRIAL  RESEARCH. 

TO   THE    EDITOR    OF   THE    ELECTRICIAX. 

Sir  :  You  have  done  me  the  honour  to  ask  my  opinion  on 
the  question  "  whether  our  industries  are  suffering  from  lack 
of  research,  and  what  steps  our  manufacturers  should  take  to 
remedy  this  state  of  things  if  it  exists  :  (1)  by  research  depart- 
ments in  theii-  own  works  or  (2)  by  research  in  public  institu- 
tions." 

I  take  it  that  your  question  refers  to  engineering,  and  more 
especially  to  electrical  engineering. 

The  answer  to  your  question  must  largely  depend  on  the 
meaning  of  the  term  research.  If  it  means  the  kind  of  work 
that  is  being  done  by  staff  and  students  at  all  our  universities, 
there  is  certainly  no  lack  of  research.  Xor  need  there  be  lack 
of  research  if  manufactmeis  will  avail  themselves  of  that  public 
institution,  the  N.P.L.,  with  its  splendid  equipment  and  highly 
tiained  staff  of  scientific  men.  You  may  perhaps  obj?ct  that, 
as  far  as  research  at  universities  goes,  it  is  not  of  the  right  kind, 
because  a  student,  or  perhaps  also  a  member  of  the  junior 
staff,  undertakes  such  work  for  a  degree,  and  not  with  tlie 
object  of  helping  the  industry.  The  objection  may  be  true 
in  a  few  cases,  but  generally  speaking,  I  feel  convinced,  that  in 
the  selection  of  an  object  of  research  the  idea  of  usefulness  does 
play  a  part,  and  although  the  man  undertaking  a  research,  or 
the"  man  recommending  a  particular  object  for  research,  may 
sometimes  be  mistaken  in  the  estimate  of  its  usefulness,  he 
cannot  always  be  mistaken  ;  so  that  out  of  the  great  number 
of  investigations  that  are  made  annually  in  our  universities  we 
may  reasonably  assume  that  a  good  many  are  of  practical 
utilitv.  As  for  the  N.P.I..,  since  no  manufacturer  will  pay  for 
a  useless  research,  we  may  take  it  that  the  work  done  there  is 
all  helpful  to  the  industry,  ^^'hether  manufacturers  aie 
always  leady  to  utilise  the  results  obtained  in  research  work  is 
another  question.  As  far  as  material  for  such  utilisation  goes 
there  is  no  lack,  and  your  question  can,  therefore,  not  refer 
to  research  of  that  kind. 

There  is,  howevei-,  another  kind  of  research,  and  possibly 
you  had  that  in  mind  when  you  posed  your  question.  The 
kind  I  mean  is  not  rasearch  in  the  generally  accepted  meaning 
of  the  term,  but  had  better  be  called  '■  experiment  on  a  large 
scale."  Take,  as  an  instance,  the  many  details  that  have  to  be 
attended  to  in  the  construction  of  a  15,000  kw.  turbo-alterna- 
tor. Some  of  these  might,  perjiaps,  be  worked  out  in  the 
laboratory  of  a  university,  but  many  are  quite  beyond  the 
resources  of  such  an  institution,  or  are  of  such  a  nature  that 
they  can  only  be  settled  in  conjunction  with  other  parts,  so  that 
really  reliable  results  can  only  be  obtained  with  the  complete 
machines.  Or  take  the  production  of  nitrates  by  "means  of  an 
alternating-current  arc.  It  is  no  use  playing  with  an  appa- 
ratus of  20  kw .  or  even  100  kw.,  for  the  size  of  the  plant  has  an 
enormous  influence  on  efficiency.  Obviously,  neither  the 
university  nor  the  N.P.L.  could  help  in  this  kind  of  research  ; 
the  work  must  be  done  by  the  scientific  staff'  of  the  manufac- 
turer and  with  the  actualplant  made.  To  adopt  your  second 
alternative  for  this  kind  of  research  does  not  seem  to  me  to  be 
very  hopeful.  Apart  from  the  enormous  txpen.se  foi  the 
establishment  of  a  laboratory  for  experiments  on  a  gigantic 
scale,  there  is  the  difficulty  that  principles  to  be  investigated 
and  actual  methods  of  construction  are  so  intimately  con- 
nected that  a  .solution  applicable  to  all  makes  of  machines  or 
appatatUH  will  seldom  be  reachtd. 

There  remains  only  your  fir.st  alternative,  and  here  the 
practice  in  otiiei  countries  pr)ints  the  way.  I  know  it  is  con- 
sidered unpatriotic  to  refer  in  these  times  to  anything  Geiman, 
hut  Vet  We  must  admit  that  the  enormous  progress  of  German 
industry  in  the  last  20  years  is  partly  due  to  "'  experiments  on 
a  lar(.'c  scale,"  and  pc.rliapH  even  more  to  the  recognition  by  tlm 
German  business  men  that  it  ))ay»  to  work  on  scicutific  lines, 
and  to  welcome  and  develop  new  scielitilic  discoveries  nitlier 
than  hliunt  tlieni  on  one  side  on  the  plea  that  they  are  new- 
fangled idta.H,  and  that  tlie  old  niethodo  under  which  good 


di\'idends  have  been  earned  are  good  enough  to  retain.  We  see 
the  same  tendency  to  experiment  on  a  large  scale  in  America. 
The  General  Electric  Co.  havt  an  enormous  research  laborat«r\ 
which  has  lately  been  described  in  their  "  Review."  The  work 
done  there  is  of  the  highest  utility  and  scientific  value,  as  n 
glance  through  the  pages  of  the  "  General  Electric  Review  "  wil  I 
show.  It  is  quite  clear  that  such  an  institution  detached  from 
the  manufactirring  part  of  the  ustablishment  could  not  do  it>; 
work  pioptrly.  It  is  the  combination  of  the  works  with  tin- 
research  laboratory  which  gives  to  each  increased  value. 
There  is  the  question  of  expense  in  ecjuipping  and  running  such 
a  laboratory.  A  manufacturer  who  prieles  himself  on  being  a 
good  business  man  will  never  hesitate  to  buy  a  new  macliine 
tool  if  he  sees  that  by  doing  so  he  will  get  a  letirrn  for  his  outlay. 
With  the  machine  tool  the  return  is  tangible  ;  the  costing 
clerk  can  show  to  a  penny  how  much  the  tool  has  saved  in  a 
year.  Such  a  thing  the  good  business  man  can  understand, 
but  if  it  comes  to  what  may  be  termed  intellectual  tools,  a  staff" 
of  trained  scientists  and  a  well-equipped  laboratory,  there  is 
no  immediate  tangible  result.  The  costing  clerk  can  only  tell 
his  master  what  it  costs  to  run  the  scientific  part  of  the  works, 
but  he  cannot  put  the  ultimate  advantage  into  figures. 

As  far  as  the  electrical  industry  is  concerned,  the  attitude 
of  the  manufacturer  is  changing  towards  a  better  appreciation 
of  science.  Electrical  plant  made  hei-e  is  now  quite  as  good 
as  that  made  in  America,  and  in  some  cases  better  than 
German  plant.  Manufacturers  are  now  employing  scientific 
methods  to  a  greater  extent  than  10  years  ago,  but  they  might 
with  ad\"antage  go  further  in  the  same  direction,  including  the 
establishment  of  research  laboratories.  To  employ  more 
scientifically  trained  engineers,  botli  in  design  and  in  research, 
will  cost  money,  hut  it  will  pay  in  the  end  — I  am,  &c., 

Birmingham.  Sept.  2.  Gisbert  Kapp. 

THE  POLE  LEAKAGE  OF  TURBO-ALTERNATORS. 

TO  THE  EDITOR  OF  THE  ELECTRICI.\N. 

Sir  :  ilr.  Jakeman"s  article  is  of  interest  as  it  deals  with  a 
matter  which,  in  the  early  days  of  cylindi-ical  field  turbo- 
alternators,  was  to  a  certain  extent  obscure. 

A  curious  mistake  occurs  at  the  beginning  of  the  article. 
Mr.  Jakeman  states  that  "  the  outside  coil  of  each  pole  produces 
onhf  leakafie  flux,  and  no  useful  jlux  whatever."  Actually  the 
outside  coils  are  the  most  actiee,  and  produce  more  useful  Jlux 
than  any  of  the  others,  since  they  embrace  the  greatest  number 
of  the  rotor  teeth. 


So  far  as  the  leakage  across  the  rotor  slots  is  concerned,  the 
phenomenon  is  even  more  interesting  than  would  appear  from 
JIi.  Jakeman's  article.  The  diagram  given  above  indicates 
roughly  the  paths  of  the  lines,  non-magnetic  wedges  being 
assumed  as  a  matter  of  convenience.  From  the  diagram  it  will 
be  seen  that  there  is  a  leakage  from  tooth  to  tooth,  practically 
the  same  distribution  holding  good  across  all  the  sh)ts  con- 
taining the  rotor  winding.  The  effect  of  this  leakage  is  simply 
to  transfer  the  maf.'netic  lines  from  one  tooth  to  the  next,  the 
final  leakage  taking  place  between  the  poles. 

Mr.  Jakeman's  method  of  taking  account  i>f  this  slot  leakage 
is  novel.  Init  unfortunately  is  generally  not  in  agreement  with 
facts.  He  as.sumes  that  no  active  flux  is  carried  by  the  outer- 
most teeth  embraced  by  llie  field  windiiii;.  .\ctnal  o.scillo- 
graph  records  on  nuichines.  both  with  ajid  without  magnetic 
Wedges,  indicate  that  the,s(^  teeth  cany  llirir  normal  ^u'oporlion 
of  the  u.sefid  llux.  the  ,stc|is  in  the  wa\r  <.(  I'',.M,F.  induced  in  a 
single  armutiiie  conductor  being  quite  iv..'ulitr,  and  tins  over 
the  ,  com])lete  working  range  iif  thi'  alimiator.  For  Mr. 
Jakeman's  assumption  to  hold  good  i^  would  be  necessary  to 
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have  such  large  wedges  that  the  flux  required  to  saturate  them 
would  also  saturate  the  rctor  teeth,  a  condition  not  likely  to 
be  realised  in  practice. 

.Since  these  teeth  only  carry  altogether  2  or  3  per  cent,  of  the 
total  flux,  however,  the  error  obtained  by  omitting  this  small 
flux  is  not  likely  to  be  of  great  importance,  but  there  is  no 
justification  in  so  doing,  for  normal  machines. 

One  further  point.  May  I  suggest  that  tlie  term  "  non- 
salient  pole  alternator  "  be  abandoned  ?  It  is  sui-ely  logical 
to  employ  a  term  which  describes  the  construction  of  the 
machine,  instead  of  a  term  which  describes  how  it  is  not  con- 
structed. The  machines  might  well  be  called  "  alternators 
with  cyl'ndrical  rotors"  oi  "' cylindrical  field  alternators." — 
lam,  &c., 

Rugby,  Aug.  31.  A.  E.  Clayton. 

THE  ALLOA  DECISION. 

TO  THE  EDITOR  OF  THE  ELECTRICIAN. 

Sir  :  In  arriving  at  his  decision,  the  Sheriff  appears  to  me  to 

ave  been  influenced  by  the  following  consideration.s  : — 

An  owner  of  premises  to  be  lighted,  determining  to  manu- 

ctiirc  electrioiiy  for  the  lighting  of  his  premises,  has  to  consider 

%s  to  the  nature  of  the  power  he  will  employ  for  that  purpose 

and   the   following  sources  would   naturally  be  discussed  : — 

(o )  Water  power  (if  available);    (6)  Steam;  (c)  Gas;  {d)  Oil; 

(r  I   Klectricity.     He  would  then  make  his  choice  and  instal  a 

1!      liine  for  the   manufacture  of  electricity  which  coidd  be 

ired  by  the  chosen   power.      In  each  case,  the  power  so 

id  would  be  completehj  used  xp  in  the  generating  machine, 

.!  distinct  and  separate  product  evolved. 

therefore,  seems  to  me  that,  in  the  absence  of  any  special 
■  irtions  either  in  the  agreement  for  supply  or  in  the  private 
or  jiublic  Electricity  Supply  Acts,  he  would  be  entitled  to  use 
the  energy  as  "  power." 

The  first  sub-section  of  section  VII.  of  the  London  Electric 
Supply  Act  of  1908  fixed  the  price  to  be  charged  for  power  at 
£6.  1.5s.  per  kilowatt  per  annum  of  the  maximum  power  re- 
quired to  be  supplied  and  0-50d.  per  B.T.U.  for  all  energy 
supplied.     The  section  fm'ther  provides  : — 

■'  For  the  purposes  of  this  section  the  expression  '  power 
purposes  '  shall  include  all  purposes  to  which  electrical  energy 
may  be  applied  other  than  for  use  either  directly  or  indirerthj  fur 
lighting." 

By  sub-section  IV.  of  the  same  Clause  7  it  is  provided  that  : 
"  Any  supply  given  for  power  purposes  under  this  section 
shall,  if  required  by  the  authorised  undertaker  be  measured  by 
a  separate  meter  or  other  apparatus  and  any  person  receiving 
a  supply  for  power  purposes  who  shall  use  the  energy  directly 
or  indirectly  for  the  purposes  of  lighting  shall  be  liable  to  a 
penalty  not  exceeding  £5  and  to  a  further  penalty  not  ex- 
ceeding £5  for  every  day  on  which  he  uses  such  energy  for  such 
purposes  in  addition  to  the  sum  payable  for  the  energy  so  used 
at  the  price  charged  by  the  authorised  undertaker  by  whom 
the  .'upply  is  given  for  a  supply  of  lighting  purposes." 

To  prevent  this  prohibition  being  evaded  by  the  installation 
of  a  motor  generator  or  other  electrical  device  the  word 
'■  indirect  "  was  inserted  in  the  section. 

'\'\w.  object  of  Ihe  owners  of  the  Variety  Theatre  at  Alloa,  in 

■■'lition  to  the  reduction  of  pressure  and  economies  resulting 

to  obtain  the  current  at  power  prices  and  to  escape  their 

ility  to  pay  lighting  rates,  which  they  would  have  to  pay 

iiii'lrr  normal  conditions  of  ?upply. 

\  practice  has  grown  up  among  electricity  undertakings  of 
rentiating  charges  for  power  and  lighting  purposes   re- 
tively,  and  in  the  case  of  power  it  has  been  as.sumed  that 
'he  power  supply  will  have  a  considerably  liigher  load-factor 
an  the  lighting  .supply,  and  therefore,  for  convenience  and  as 
method  of  stimulating  the  use  of  electric  energy  for  manufac- 
ring  and  industrial  purposes,  a  low  price  has  been  charged  for 
power  "  units.     In  most  cases  the  provisional  order."!  fix  the 
ximuni  prici;  in  the  schedule  attached  to  the  (irders.     In 
inie   cases  tliesi-   are   maximum   prices  for  light  and   power 
bined,  but  in  some  of  the  later  orders  there  are  two  diffeient 
ima  inserted    in   the   schedules,  one  for  liL'litiiig  and  tlic 


other  for  power.  In  the  earlier  orders,  therefore,  it  would  be 
quite  competent  for  the  companies  or  local  authorities  affected 
to  publish  a  new  set  of  power  rates  which  would  meet  the  case. 
To  do  so,  however,  would  create  difficulties  as  to  price  with  true 
"  power  "  users.  In  cases  where  low  power  rates  are  fixed  in 
the  schedule  to  the  provisional  order  a  much  more  serious 
position  will  probably  arise  and  one  which  could  only  be  revised 
by  Parliament. 

Although  Clause  7  and  the  principles  involved  were  discussed 
in  Committee  of  Parliament  and  inserted  in  the  Special  Act  of 
1908,  the  General  Act  of  1909  did  not  incorporate  a  similar 
clause  for  the  protection  of  electricity  undertakers,  and  if  I  am 
right  in  the  views  expressed  in  the  earlier  part  of  this  letter,  the 
position  is  likely  to  be  a  rather  serious  one  for  the  improtected 
companies  and  local  atithorities. — I  am,  &c., 

London,  Aus.  2.5.  Observer. 


THE  LAWS  OF  INDUCTION. 

TO   THE   editor   OF  THE   ELECTRICIAN. 

Sir  :  Dr.  Carl  Hering,  in  your  issue  of  the  3rd  inst.,  refers  to 
my  letter  in  your  issue  of  July  3*^',  in  which  I  "  advance  the 
suggestion  ...  of  an  explanation  as  to  why  we  should 
avoid  drawing  the  conclusions  which  I  [Dr.  Hering]  did — 
namely,  that  the  conductor  itself,  physically,  must  cut  the  flux 
to  produce  induction,  and  that  a  cutting  of  the  circuit  alone, 
the  conductor  being  at  rest,  wUl  not  produce  induction."  Dr. 
Hering  quotes  Prof.  Blonders  experiment  in  support  of  his  own 
deduction. 

In  my  opinion  Prof.  Blondel's  experiment  No.  3  (The  Elec- 
trician, June  11,  p.  345)  and  Dr.  Hering's  experiment  are  both 
inconclusive.  They  are  electrically  very  nearly  identical,  and 
the  weak  point  in  each  is  that  the  galvanometer  is  shunted — in 
the  one  case  by  the  hea\y  copper  block  and  in  the  other  by  the 
disc. 

Dr.  Hering  predicts  that  the  experiment  I  have  suggested 
will  give  the  results  ""  I  desire  "  owing  to  the  presence  of  stray 
fields,  &c.  My  experiment  reduces  the  efiect  of  stray  flux  to  a 
minimum,  and  I  think  the  results  would  show  that  there  are 
no  "  eddy  "  currents,  and  hence  no  induction.  If  my  surmise 
proves  to  be  coriect  this  experiment  may  then  be  sa'd  to  con- 
firm the  theory  expounded  by  Dr.  Hering,  and  the  deduction 
from  Prof.  Blondel's  experiment. 

Dr.  Hering  points  out  the  similarity  between  Prof.  Gheysens' 
experiment  (Fig.  3)  and  ""  what  is  done  in  the  ordinary  direct- 
current  generator  by  the  commutator."  Is  not  Dr.  Hering's 
propo.sed  experiment  with' the  insulated  laminso  very*  similar 
also,  and  for  this  reason  unnecessary  ? 

Prof.  Gheysens,  in  your  issue  of  August  6th,  says  my  pro- 
posed experiment  is  useless  because  "  if  there  was  a  current  we 
should  witness  the  production  of  Joule  eflect  and  mechanical 
energy  (if  wo  care  to  utilise  the  electromagnetic  force  in  the 
block).  In  fact,  energy  cannot  be  developed,  as  there  is  no 
corresponding  power  to  provide  for  it,  and  thus  the  electric 
currents  cannot  exist  nor  can  there  be  any  induced  E.M.F." 
The  first  paragraph  is  not  altogether  clear,  but,  of  course,  there 
is  no  question  that  the  heat  effect  would  be  present  if  the 
current  flowed  in  the  block  and  absent  it  it  did  not.  Agreed 
also  that  heat  or  any  other  form  of  energy  cannot  be  developed 
in  the  block  without  expenditure  of  power.  Clearly  the  seat  of 
power  wotdd  be  in  the  force  producing  motion  of  the  sliders. 

The  point  that  I  am  interested  in  is  summed  up  in  the  follow- 
ing paragraph  of  Prof.  Gheysens  :  "  In  Mr.  Hering's  experi- 
ment the  very  existence  of  the  E.M.F.s  is  questioned.  If  such 
E.M.F.s  were  induced  they  would  be  set  up  in  the  very  mass  of 
the  lilock  C  or  in  unknown  parts  of  the  circuit.  In  n\y  opinion, 
this  increases  the  difficulties  of  the  problem."  I  dismiss  the 
question  of  currents  or  E.M.F.s  "  in  unknown  parts  of  the  cir- 
cuit," and  suggest  an  experiment  to  settle  the  matter  of  cur- 
rents in  the  lilock. 

In  conclusion.  I  can  assure  Dr.  Carl  Hering  that,  like  himself 
and  all  others  whose  path  in  life  is  among  the  exact  sciences,  I 
am  an  earnest  Heck(tr  after  truth.  Let  us  dismiss  other  aspects 
of  the  question  to  the  region  of  politics  ! — I  am,  &c., 

ChelniKford,  Se])t.  .5.  HuMPHRT  MacCaLLUM. 
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SELLING  OEGANLSATION  IN  THE  ELECTRICAL 
INDUSTRY  AFTER  THE  WAR. 

TO  THE  EDITOR  OF  THE  ELECTRICIAN. 

Sir  :  It  may  be  interesting  for  your  readers  to  note  a  few 
facts  wliich  have  just  been  brought  to  my  attention.  Although 
these  appl}'  to  the  Spanish  market,  the  general  consequences 
bear  also  on  all  neutral  markets  and  indirectly  on  the  Allied 
markets. 

As  you  may  happen  to  know,  the  position  of  the  electric 
lamp  industry  in  Spain  was,  up  to  a  few  weeks  ago,  almost  the 
following  :  Spanish  industry  produces  Spanisli  made  lamps  at 
cheap  jirices,  yet  there  was  an  opening  for  foreign  industry  in 
spite  of  the  lica\y  import  duties  in  Spain.  Since  the  entry  of 
.Italy  into  the  war  Geiman  lamps  have  been  almost  entirely 
prevented  from  entering  Spain.  Now,  however,  I  have 
definite  information  that  German  well-known  brands  are  again 
finding  their  way  into  Spain  from  Switzerland,  where  factories 
hare  heeti  started  under  Siciss  names,  and  ivhose  products  are 
alloired  to  pass  through  France  as  being  Swiss  goods.  In  this 
way  these  so-called  Swiss  lamps  are  offered  approximately 
30  per  cent,  cheaper  than  an}-  other  lamps  from  the  Allied 
countries. 

It  is  m-gent  tlsat  the  attention  of  the  French  Government 
should  be  drawn  to  the  fact  that  some  Swiss  products  are  not 
purely  Swiss,  but  arc  of  German  origin.  If  we  fail  to  stop  this 
kind  of  ccmipetition  during  the  war,  what  will  happen  after  the 
war.  when  apparently  all  German  goods  will  be  naturalised 
Swiss  or  Dutch  ?  This  cjuestion  is  of  the  highest  importance, 
and  steps  should  be  taken  in  France  to  examine  the  position. 

Incidentally,  I  would  point  out  that  the  very  low  quotations 
adopted  now  by  German  manufactoi'ers  in  the  lamp  business 
for  their  export  goods  show  that,  as  has  been  disclosed  in 
different  quarters,  the  German  industry  is  working  heavily 
on  stock  and  making  ready  to  flood  all  neutral  markets,  and 
thence  our  own  countries,  after  the  war  if  we  do  not  stop  this 
effectivelv,  not  merely  with  certificates  of  origin,  but  by 
absolute  control  of  the  producing  industries  and  their  ultimate 
nationality. 

^\■e  should  be  really  too  simple  if,  after  the  terrible  strain 
put  on  all  the  Allied  countries,  we  were  not  intelligent  enough 
to  reap  the  l)enefits  of  our  sacrifices. — I  am,  &c., 

London,  Se])t.  2.  R.  Steyl.\ers. 


LONDON-BIRMINGHAM-LIVERPOOL  TELEPHONE 
CABLE. 


In  consequence  of  the  rapid  gro^vth  of  telephone  traffic  between 
I^oiidon,  Biriiiint'hiim  and  Livcrjiool,  the  J5riti.sh  Pest  Office  is  pro- 
viding an  luidcry round  tcicphiinc  oahle  conncotinfj  the  three  citie,s. 
Stoneware  niuitiuay  duct,-;,  each  way  heinj;  of  '.i^  in.  internal  dia- 
meter, have  Ijcon  laid  to  form  tlie  conduits. 

The  <"ilile  i.s  made  up  of  copper  conductors,  jjapcr  insulated  ;  the 
indivirhial  wires  heing  twisted  in  pairs  and  two  pains  then  beinj; 
twi.stcfl  together  to  form  a  four-wire  core,  in  the  .style  luiown  as 
'■  mnltiplc  twin.''  Tliere  :ire  52  pairs  of  wires  in  the  cable,  distributed 
as  follows  :— 

C-cntral  core  2  pairs,  each  v.iro  300  lb.  \tvT  mile 

First  layer     14      .,         .,        „  200  ,. 

Second  "layer     ...   12      1.50  .. 

24      100  ,. 

'I'lif  w  hole  is  encloiird  in  a  lei.d  .sheath  of  an  average  overall  diameter 
of  2-!t  in.  (Ine  telephone  circuit  i.s  obtained  on  each  j'air,  and  one 
additional  circuit  per  two  |  .airs  may  be  fonncd  by  "superposed  ''  or 
"  phunlom  "  circuit  working. 

The  cable  and  loading'  scheme  were  designed  by  the  engineers  of 
the  I'ost  (Ifficc,  and  tlu^  .section  from  I^tnd'in  to  liirmingham,  I  lt».\ 
luilcH  in  li-n|jlh.  ha.s  been  niitrmfacturcd,  laid  .iiid  jointed  by  the 
Wiwtcni  Kli-(tric  ('onj|Hriv,  <if  North  Wdcilwich.  Il  ha,s  been  care- 
fully balanccfl  durina  maniifi'Cture  and  in  the  jointing  jirocesscs,  ko 
a.s  to  maliC  the  electrical  coiptant.s  of  the  circuils  Mich  that  the 
minimum  iif  inductive  di«tll^ban(^e  tnke«  place  between  one  loop 
anrl  another  whether  "  phyxical  '"  or  "  phantom."  The  section  from 
Itlrriiinuhairi  to  hivcr|Kiol,  !I0  inilcM  in  length,  is  beinir  similarly 
trnilnl  by  other  loiilractnry  luimcly,  ihi-  Hriti»h  ln.sulcle<l  & 
Ib'l'.by  (able  Co..  but  i.M  not  ipiite  ready  for  u.sc. 


LoadinT  or  inductance  coils  have  been  inserted  in  each  circuit  at 
2J  mile  intervals  along  the  route,  the  iron  cases  containing  the  coUs 
being  accommodated  in  imderground  brick  chambers.  All  loavHuL 
coils  are  of  the  Western  Electric  Go.'s  type. 

The  estimated  attenuation  constants  per  mile  and  those  aet;i;;!l\ 
obtained  after  completion  of  the  London-Birmingham  length  :-ri 
given  below : — 


Weight  of  single 
wire  per  mile 
forming  loops. 


Attenuation  constant  per  mile.   800  p.p.'^. 


Estimated. 


300  lbs. 
200  „ 
150  ., 
100  .. 


0-00480 
0-00684 
00087.5 
0-01  Itil 


Observed. 


000408 
0-00664 
000884 
001074 


*  The  logarithmic  decrement  in  the  telephonic  current  strength  ijsi 
mile. 

The  results  on  the  superposed  (phantom)  circuits  are  equally 
satisfactory,  and  the  attenuation  constants  of  such  circuits  are  some 
what  less  than  those  of  the  physicil  loops  from  which  they  are  formed 

Conversation  between  London  and  Birmingham  direct  over  any 
loop  in  the  cable  is  excellent,  and  no  inductive  disturbance  is  obtained 
from  other  loops  in  use.  Speech  trials  have  been  made  ovei 
various  lengths  of  loop  formed  by,  doubling  to  and  fro  betwcer 
London  and  Birminghatn.  thus  :-^ 

(a)  London  to  Birmingham  and  back  on  two  300  lb.  loops,  eqviai 
to  221  route  miles,  or  roughly  equivalent  to  a  London-Liverpool 
length.     The  speech  was  verv  loud  and  distinct. 

(6)  The  same  route  length  iis  in  (o),  but  using  200  lb.  loops.  The 
speech  wa?  still  very  loud  ami  di.stinct. 

(c)  London  to  Birmingham  and  back  on  four  200  lb.  loops,  equa 
to  442  route  miles,  or  roughly  equivalent  to  a  London-Glasgow 
length.     The  speech  was  still  very  good. 

(d)  The  same  loo])s  as  used  in  (c),  but  with  the  addition  in  series  ol 
two  300  lb.  loops  betn  een  London  and  Birmingham,  making  in  all 
fi(53  route  miles,  or  roughly  a  London-Aberdeen  length.  Speech 
was  not  at  all  difficult,  and  was  just  within  a\  hat  might  be  regarded  ae 
the  commercial  limit.  Indeed,  at  the  time  when  we  had  an  opjiortu- 
nity  of  speaking  over  this  circuit  the  speech  was  excellent. 

(e)  The  same  loops  as  used  in  (</),  but  further  extended  by  two 
200  lb.  loops  between  London  and  Birmmgham,  making  in  all  884 
route  miles.  In  this  case  speech  was  just  possible,  but  not  quite 
commercial. 

Similar  trials  made  on  the  phantom  circuits  give  equally  satis- 
factory results  as  regards  s])eccli  transmission,  and  although  during 
the  trials  there  were  21  trunk  circuits  working  in  the  cable,  there  wc; 
no  observable  interference  from  other  jjhysical  or  phantom  circuits. 

One  novelty  in  the  cable  is  the  provision  of  the  heavy  (3(H)  lb.) 
conductor-loaded  loojis  ;  the  heaviest  loaded  conductors  previously 
laid  underground  anywhere  being  slightly  under' 200  lb.  per  mile. 
The  excellent  results  obtained  are  a  credit  to  tiie  enguieering  staff  of 
the  I'ost  Office  and  to  the  contractors.  Although  equally  good  or 
better  residts  may  be  obtained  by  using  lines  wholly  overhead,  it 
does  not  yet  appear  that  equally  goixl  results  can  be  obtained  «  hen 
the  same  route  lengths  arc  made  up  [)artly  of  overhead  and  i)artly  of 
underground  wirc<. 


ANNUAL  REPORT  ON  MINES  AND  QUARRIES. 

Part  I.  of  the  1!M  1  Report  by  the  Chief  Inspector  of  Miijes 
on  Mines  and  Quarries  has  just  been  issued.  This  contains  the 
divisional  statistics  for  the  year,  and  will  be  followed  by  other 
parts  dealing  with  labinir  and  output. 

Some  of  the  most  inli'Visliiig  of  the  .statistics  ivlalc  to  thr  |H>rsons 
employed.  At  the  2.1)88  minis  under  the  Coal  Mines  Act  there  were  for 
the  (xTiod  from  January  to  .July  1,133,746  persons  ordinarily  employed, 
or  aa  inere«,sc  of  .5.856  on  the  innnber  for  UI13.  but  owing  to  the  wsr,  the 
uumlMTon  the  last  pay  day  in  DicemtxT,  1!)14.  was  only  !IS1, 264. 

The  total  output  of  minernls  iil  these  mines  was  27;i.OS5.473  tons,  of 
whieh  265.643.030  were  eoid.  2.374.06S  fireclay,  7,241,481  ironstone. 
3.2()8.ti66  oil-shale,  and  558,228  sundry  niinerals.  Adiling  21,363  tons 
from  o|K'n  (Hiarries.  tlii-  tola!  onlpiil  of'ii.iil  was  265,664, 3!t3  tons,  which 
is  n  ileen-nsc  of  2l,766,0,><(l  1  iie.  on  (h.n  ,,f  tUr  pivvioiis  year.  Tlie  total 
output  of  iron  ore  from  i|Uiiirii  -  mi  inni.  iiiiounts  to  14,745.828  tons. 
At  the  mines  umler  the  Coid  .Muh  -  A  i  ih.  re  were  1.182  separate  fatal 
aecidenls.  causing  l.21!t  .leiilhs.  ('Mni|.,uvi;  v.  ith  l!tl3  there  is  a  decfciise 
of  38  in  the  nimilHT  of  nceidenis  and  of  .">3t  in  the  numlM-r  of  deaths.  At 
the  mines  nn<ler  the  Metalliferous  Mines  A.l  there  wen-  23  fatal  ncoidents, 
wliieli  eausiMl  24  dial  lis.  or  a  ileen-ase  of  eiyhl  ju  both  the  iiumlier  of  fatal 
neeiilenis  and  deiilhs.  At  the  i|Uiirrie.s  uihIit  the  (Jiiarries  .Vet  then-  wero 
ito  fatal  ai-eiili-iils.  which  n-sidted  in  '.15  ilemlis.  This  is  nn  iiicn-nse  of  14 
ill  the  iiiimlier  of  Occidents  and  of  10  in  tin   miiuber  of  fleaths.     Tlif  total 
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number  of  iiMiifatal  accidents  occurring  during  the  year  which  disabled 
for  more  tliaii  seven  days  was  158,541  at  mines  under  the  Coal  Mines  Act, 
by  which  I5,s,s62  persons  were  injured  ;  at  mines  under  the  Metalliferous 
Mines  Act.  l.(J12,  by  which  1,62-t  persons  were  injmed  ;  at  tjuarries  under 
the  Quarries  Act.  4,652,  by  which  4,664  persons  were  injured.  Com- 
pared with  1013  there  is  a  decrease  of  1S.327  in  the  numlier  of  persons 
injured  at  mines  under  the  Coal  Mines  Act,  of  149  at  mines  under  the 
MetaUiferous  ilines  Act,  and  of  576  at  quarries  under  the  Quarries  Act. 

The  deaths  put  down  directly  to  electricity  amount  to  four  under- 
ground and  four  on  the  surface  in  the  coal  mines,  and  only  one  (on  the 
surface)  in  the  metalliferous  mines.  No  deatlis  from  -tliis  cause  have 
occurred  in  quarries.  -  There  were  36  persons  injured  by  electricity  in 
coal  mines,  but  no  non-fatal  injuries  from  this  cause  in  metalliferous 
mines  or  quairies. 


LEGAL  INTELLIGENCE. 


The  Eflect  of  War  on  Contracts. 

An  important  judgment  was  deUvered  on  Tuesday  by  Mr.  Justice  Bray 
in  the  action  brought  by  the  Zinc  Corpn.  (Ltd.)  against  Aron  Hirsch  & 
Sohn  for  a  declaration  that  a  contract  for  the  supply  to  a  German  firm  of  a 
large  quantity  of  zinc  concentrates  was  dissolved"  on  the  declaration  of 
war  on  Aug.  4.  1914. 

In  the  course  of  Ids  judgment,  Mr.  Justice  Braj-  said  plaintiffs  were  a 
companj'  registered  in  tliis  country,  whose  main  business  was  to  make 
zinc  concentrates  at  Broken  Hill,  AustraUa,  and  defendants  were  metal 
merchants  and  smelters  carrying  on  their  business  at  Halbcr.stadt, 
Germany,  and  were  therefore,  when  war  was  declared,  alien  enemies. 
On  Dee.  14,  1908,  a  contract  was  entered  into  between  defendants  and  a 
company  of  the  same  name  a-s  the  plaintiffs  (but  registered  in  the  State  of 
Victoria,  Australia)  for  the  sale  by  that  company  to  defendants  of  355,000 
to  385,000  tons  of  zinc  concentrates  produced  or  to  Ik;  jjroduecd  at  Broken 
HiU.  On  June  20,  1910,  a  further  contract  was  entered  into  between  the 
same  parties  modifying  the  previous  contract,  and  providing  that  the 
company  should  sell  to  defendants  the  whole  of  their  i)roduction  of  zinc 
concentrates,  and  tliat  so  long  as  that  agreement  should  be  in  force  they 
should  not  sell  zinc  concentrates  to  anyone  else  than  defendants.  On 
July  9,  1911,  plaintiff  company  was  formed,  and  on  April  4,  1912,  a  new- 
contract  was  entered  into  between  tlie  first  company,  the  ])laintiff  com- 
pany and  defendants,  by  whicli  plaintiffs  undertook  to  perform  the  two 
previous  contracts  with  ilefendants.  This  contract  was  acted  upon  until 
a  few  days  before  Aug.  4.  1914.  when  defendants  gave  to  the  plaintiffs 
notice  that  they  woukl  discontinue  taking  ore,  ,and  dchverics  of  zinc  con- 
centrates by  plaintiffs  to  defendants  thereupon  ceased.  On  the  facts 
plaintiffs  contended  that  the  outbreak  of  war  rendet'ed  the  further  per- 
formance of  the  contract  illegal,  and  that  it  was  dissolved.  Defendants 
contended  that  it  was  merely  suspended  during  the  cont  iuuance  of  the  war, 
and  they rehedmainlyonclause  ITofthe  contract  of  1908.  His  Lordship 
thought  that,  apart  from  that  clau.se,  the  contract  would  Ije  dissolved. 
After  citing  Janson  v.  Driefontein  Consolidated  Alines  and  Esposito  v. 
Bowden,  he  said  that  if  the  performance  of  any  term  of  the  agreement  or 
the  (exercise  of  any  right  or  option  given  by  it  lie  rendered  unlawful  the 
whole  agreement  was  dissolved.  The  C-'ourt  could  not  substitute  for  the 
agreement  made  by  the  parties  an  agreement  minus  oiu;  of  its  terms.  The 
parties  had  never  so  agreed.  Itwasnoteontended  that  the  agreement  in 
question  was  severable,  though  defendants  contended  that  the  effect  of 
clause  17  was  to  provide  that  all  trading  and  all  occasion  for  commercial 
intercourse  would  be  suspended  during  t  \w  war,  and  consequently  nothing 
illegal  would  be  done  imder  the  contract  during  th(^  continuance  of  the 
war.  The  contract  would  be  performed  witliout  any  illegality  by  either 
party,  and,  therefore,  there  would  be  no  ground  for  its  dissolution.  He 
thought  that  contention  would  be  sound  if  it  were  clear  that  that  was  the 
true  effect  ofclause  17.  It  becomes  necessary,  therefore,  to  consider  that 
clause,  and  after  reciting  the  terms  of  the  clause,  he  said  he  felt  satisfied 
that  if  the  parties  had  contemplated  the  outbreak  of  war  Ix'tween  Great 
Britain  and  (Germany  they  would  have  made  sjii^eial  jirovision  as  to  what 
was  to  ha|>pen.  Apart  from  the  general  words  the  only  words  among 
the  s|ieciHefl  causes  for  suspension  which  could  include  war  were  force 
majeure.  He  did  not  think  that  those  words  were  apt  words  for  war, 
particularly  having  regard  to  the  context.  ""  Restraint  of  Princes  "  v/as 
not  to  be  found  in  the  clause,  nor  was  there  any  similar  expression.  If 
war  was  included  it  must  be  under  the  general  words  "  or  in  the  dvent  of 
any  cause  lx;yond  the  control  of  cither  the  sellers  or  the  buyers."  Was 
the  rule  ejusdem  generis  to  apply  ?  If  it  was  not,  those  words  were  wide 
enough.  He  inclined  to  the  view  that  war  was  not  included  in  thr;  clau.si; 
as  a  cause,  but  he  y)referied  to  base  his  opinion  on  the  second  ground  taken 
by  plaintiffs — namely,  that  assuming  war  to  be  included  the  meaning  of  tliu 
wonls  "  this  agreement  shall  be  susjiended  "  was  that  deliveries  were  to 
be  suspended  and  that  in  other  respects  the  provisions  of  the  agreement 
were  to  b<-  in  operation,  in  which  case  something  illegal  might  have;  to  bi; 
done.  The  natural  meaning  of  the  words  "  this  agreement  shall  Ik-  sus- 
pended "was  that  all  the  provisions  of  the  agreement  were  to  Iw  suspended 
and  that  all  rights  and  obhgations  of  each  of  the  parties  were  to  cea.se 
during  the  continuance  of  the  cause.  He  came  to  the  conclusion  that 
plaintiffs'  contention  was  correct,  and  that  suspension  of  the  agreement 
meant  only  suspension  of  deliveries.  On  the  whole,  though  not  without 
much  doubt,  h(^  construed  the  words  of  the  clause  as  providing  only  for 
Busjiension  of  deliveries  of  ores,  and  that  there  woidd  still  remain  things 
to  be  done,  or  rights  to  be  exercised,  which,  alter  the  outbreak  of  war 


between  Great  Britain  and  Germany,  would  be  illegal.  It  resulted, 
therefore,  that  thecontract  was  dissolved  on  Aug.  4.  1914,  and  that  plain- 
tiffs were  entitled  to  a  declaration  to  that  eflect. 


Pocket  Electric  Lamps. 

In  the  City  of  London  Court  last  week,  before  .ludge  Rentoul,  K.C., 
Mr.  E.  B.  Holmes  sued  Mr.  P.  Patterson  for  the  recovery  of  £1.  8s.  8d.  for 
injuries  alleged  to  have  been  caused  to  his  clothing  by  a  defective  flash 
lamp. 

For  plaintiff  (a  special  constable)  it  was  stated  that  he  bought  a  pocket 
electric  lamp  from  delcnd;int  with  a  guarantee  that  it  could  be  put  into 
the  pocket  without  danger  of  lealdng.  The  first  lamp  leaked  and  plaintiff 
took  it  back,  and  a  new  accumulator  was  given  to  him  which  proved  to  be 
worse  than  the  first,  as  the  sulphuric  acid  leaked  and  burnt  his  clothes. 

In  his  evidence.  Plaintiff  said  that  when  defendant  told  liim  the  lamp 
could  not  leak  he  showed  that  it  was  packed  with  gauze  which  would 
absorb  the  acid. 

Defend.int  said  that  the  lamp  was  absolutely  safe  if  used  properlj' 
and  carefully. 

.ludge  REjJTorx  said  the  bare  fact  that  defendant  had  sold  the  lamp 
was  a  guarantee  that  it  was  fit  for  use,  and  a  pocket  electric  lamp  was  not 
fit  for  use  if  it  leaked. 

Defe>'D.\nt  denied  having  sold  the  accumulator  as  being  unspillable  ; 
they  all  had  a  percentage  of  sulphuric  acid,  and  it  was  impossible  to  make 
an  accumulator  without  it.  No  maker  would  guarantee  such  a  thing,  and 
there  was  nothing  on  the  lamp  to  say  that  the  acid  was  unspillable. 

.Judge  Rentoul  thought  the  lamp  ought  not  to  leak  ;  nobody  would 
buy  an  electric  flash  lamp  if  he  knew  it  was  going  to  leak  and  bum  holes 
in  his  clothes. 

DEFEND.iNT.  who  gave  a  demonstration  of  the  working  of  a  lamp  in 
court,  said  no  manufacturer  of  pocket  lamps  would  dream  of  undertaking 
any  responsibility  for  leakage.  Every  accumulator  had  loose  acid  in  it, 
and  if  it  was  turned  upside  down  it  would  leak.  Plaintiff  had  used  his 
lamp  carelessly  and  had  caused  it  to  leak. 

Judge  Rentoul  said  the  lamp  on  his  desk  had  not  leaked,  but  defen- 
dant was  responsible  for  leakage  unless  he  could  prove  that  electric  pocket 
lamps  could  not  be  made  without  leaking. 

Defexd.\nt  siiid  the  lamp  was  not  for  carrying  abutit  in  tlie  pocket, 
l)ut  for  household  use  and  to  put  on  bicycles. 

Ultimately  the  Judge  said  that,  in  his  view,  unleakable  lamps  could 
be  made,  and  electric  pocket  lamps  should  not  be  .sold  if  thi^y-  leaked. 
He  therefore  found  for  the  plaintiff,  with  costs. 


Employment  of  War  Workers. 

On  the  2nd  inst.  .Mr.  Robert  Wallace.  K.f'.,  chairman  of  the  Mi'tro- 
politan  General  Munitions  Tribunal,  sat  to  hear  cases  coming  within  the 
jurisdiction  of  the  tribunal. 

Messr-i  I'-i  l,v  f.i,,.;  ,.|,.rtriea1eiiiTinf.ersaiul  founders,  made  a  complaint 
again.st    '■  ^  |rririr:il  rii'jini'cr'^.    fnr  riii|i|M\  in.j;  one  of  their 

employ.-  i.rMMMniis  .if  t  In-  I  i.l.n,  .■  ..f  i  h,'  K.-almAct:     The 

represeuu, ..,|j|.iiiia!its  stated  tliat  a  y:\n\i  nam.-.l  Arthur  Sands 

announced  on  Aug.  21  that  he  was  going  t..  ui.illi.  i  linn,  an.l  il  was 
pointed  out  to  him  that  it  was  an  offence.  Sli.i'i  l\  .ifi.  i  v, mis  l,,  i,  ft  ,ni.l 
went  to  Messrs.  Steel,  without  the  necessary  mlilieali-.  Jles.srs.  Ksthr 
wrote  to  Messrs.  Steel  asking  them  to  cancel  the  engagement,  and  in  their 
rcpljf  the  latter  firm  asked  for  an  explanation  of  "  that  impertinent 
letter." 

For  Messrs.  Steel  it  was  stated  that  they  asked  the  youth  if  lie  was  on 
war  service,  and  he  said  ho  was  not.  ^ 

Mr.  Wall.vce,  K.C.  :  Did  you  communicate  with  his  firm  ? 

The  Repkesent.vtive  :  No.  We  simply  asked  if  he  was  on  war 
.service.     Our  men  arc  not  given  certificates. 

Mr.  W.^LLACB :  Well,  they  will  have  to  find  out  that  they  have  got  to 
get  them.     You  must  get  rid  of  this  youth. 

The  REPBESF.NT.iTivE  :    But  we  are  short  of  men. 

Mr.  Wall.vce  :  That  is  why  the  Act  is  passed — so  that  men  shall  not 
prey  upon  each  other.  Will  you  undertake  to  get  rid  of  him  ? — 1  sup- 
pose we  must. 

Mr.  Wallace  said  Messrs.  Steel  would  be  fined  £5  on  condition  tliat 
they  got  rid  of  the  youtli.     The  penalty  would  be  Iieavier  next  time. 


EDUCATIONAL  NOTES. 

University  of  London,  King's  College.— Tlio  faculty  of  engineer- 
ing provides  eoiniilete  courses  of  sMid y  exiending  over  either  three  or 
four  years  in  civil,  nu'iliaiiii  a!  and  electrical  engineering,  for  the 
eiigineerinir  degree  of  the  University  of  London  lind  for  (he  diploma 
and  certilioato  of  the  College-,  llic  four  years'  course  provides,  in 
addition  to  academic  training,  opportunity  for  practical  training 
in  works.  The  next  term  liegins  on  Wednesday,  Oct.  (i,  and  full 
particulars  niav  be  obtained  from  the  Dean  or  flic  .Seontarv,  King's 
{•ojhp'.  Strand.  W.C. 

University  of  Edinburgh.  Tbe  I'niversity  provides  courses  in 
civil,  mechanical  and  electrieal  enLtirieering.  qualifying  for  the  degree 
of  JJ.iSe.  in  engineering  and  extending  over  three  years.  The  next 
session  will  open  on  Oct.  17.  A  preliminary  or  entrance  examination 
is  held  this  month.     Kull  particulars  from  the  Matriculation  Oflice. 
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University  of  Bristol. — The  following  ccndidf-tes  ha-ve  been  suc- 
1  t-.-ful  at  the  exctniiuition  for  the  aw;-.rd  of  Merchant  Venturers' 
;  uholarsliips  tenable  in  the  faculty  of  engineering  :  Charles  Langs- 
ford,  Callington  County  School,  and  John  Carley  Read,  Crewkeme 
Grammar  School. 

University  of  Durham,  Armstrong  College,  Newcastle-upon-Tyne. — 

The  session  commences  on  Sept.  27.  At  this  college  there  are  depart- 
ments of  mechanical,  marine,  civil  and  electrical  engineering,  naval 
architecture,  mining,  metaUurgj',  agriculture,  pure  science,  arts  and 
commerce.     Particulars  from  the  secretary,  Mr.  F.  H.  Pruen,  M.A. 

Royal  Technical  College,  Glasgow. — The  day  courses  commence 
on  28th  in.«t.  and  the  cv  iniiiL;  chisse.-;  on  23rd  in.st. 

The  diiiloma  of  the  College  is  granted  in  civil,  mechanical  and  elec- 
trical engineering,  mining,  naval  architecture,  chemistry,  metallurgy,  &e. 
The  diploma  course  extends  over  three  or  four  sessions,  and  the  College 
is  affiliated  to  the  University  of  Glasgow,  tlie  degrees  of  the  University 
in  engineering  and  applied  cliemistry  being  open  to  its  students.  There 
are  also  full  courses  of  instruction  in  the  scliools  of  navigation  and  wire- 
less telegraphy.  The  calendar,  price  Is.  (post  free  Is.  4d.),  and  prospectus 
(free)  may  be  obtained  from  the  Director. 

Tlie  calendar  for  the  120th  .session  (191.5-16),  which  has  just  been  pub- 
hshcd,  contains  full  particulars  of  the  courses  of  instruction  in  the  day  and 
evening  classes,  fees,  bursaries,  examination  papers,  &c.  Prof.  Magnus 
Maclean,  M..4..  D.Sc,  is  head  of  the  electrical  engineering  department 
and  he  is  assisted  by  a  competent  staff  of  lecturers  and  demonstrators. 
There  are  well-equipped  laboratories,  witli  good  facilities  for  practical 
work. 

Northampton  Pclyicchnic  Institute.— The  session  1915-lG  will 
commence  on  OctoLir  4  next.  In  the  engineering  day  college  there 
are  full-day  courses  in  the  theory  and  practice  of  civil,  mechanical 
and  (  ketrical  engim  i  rinir. 

The  courses  in  civil  and  mechanical  engineering  include  specialisation 
in  automobile  and  aeronautical  engineering,  and  those  in  electrical 
engineering  include  specialisation  in  radio-telegraphy.  (These  courses 
include  periods  spent  in  commercial  workshops  and  extend  over  four 
years.  They  also  prepare  for  the  degree  of  B.Sc.  in  engineering  at  the 
University  of  London.)  The  entrance  examination  will  take  ])lace  on 
Sept.  28  and  29.  Three  entrance  scholarships  of  the  value  of  £.52  each 
will  be  offered  for  competition  at  the  entrance  examination  which  will  be 
held  this  month. 

In  technical  optics  there  are  full  and  part-time  courses  in  all  branches, 
and  instruction  is  given  in  specially  cquip|x;d  laboratories  and  lecture 
rooms.  An  Aitchison  scholarship  (value  £30)  will  be  offered  in  this 
department  at  tlie  entrance  examination.  Full  particulars  as  to  fees, 
dates,  &c.,  and  all  information  respecting  the  work  of  the  Institute,  can 
be  obtained  at  the  Institute  or  on  application  to  the  principal.  Dr.  R. 
Mullineux  Walmsley,  St.  John-street,  London,  E.G. 

Manchester  Municipal  School  of  Technology.— The  1915  session 
will  open  on  Oct.  .5,  and  matriculation  and  entrance  examinations 
will  be  held  in  ,Iuly  and  .September.  Complete  courses  of  instruction 
are  provided  in  mechanical,  electrical  and  sanitary  engineering, 
chemical  and  textile  industries,  architecture,  &c.  Prospectuses, 
giving  complete  particulars  of  the  courses  leading  to  the  Manchester 
University  degrees  in  the  faculty  of  technology  can  be  obtained  free 
on  application. 

Battersea  Polytechnic,  London,  S.W.-At  this  Polytechnic  there 
r.ro  dry  coi.r.c.  whieh  pri-p.i-'  for  the  H.Sc.  (Eng.)  of  London  Uni- 
vcr.;ity  .-.nd  for  the  I'oly'.cehnic  dii.lom.-.,  i/id  r,'.';o  evening  coui-se.-. 
in  d.c.  r.T.d  r,.c.  work,  eleciricr.l  design,  gcnerr.tion  and  tr.",n';mi.;sion, 
electric  ligh'ing,  &o,  ?ull  p.',rt;cu!f,7S  mcy  be  obtained  fram  the 
Socrefr.'y. 

Bradfoiti  Technical  College.— The  courr-c;  cf  inctruction  r,t  thin 
College  nclud"  diplomi,  <-.)iiref!i  (which  afford  full  trr.ining  for  the 
v.'.iouK  brcnchcu  of  tho  chemical  r.nd  engineering  induutriea  r.ric'. 
extent'  overlhrtccrfouryfr.nl),  pr.rt  tin'c  tcchnicr.I  courses  r.nd  r.lso 
cour-f  .1  f->r  f  rofe'T.ionr.;  rx.'.-ninr.tionf. 

There  are  we||.e()uipped  chemical  and  physical  laboratories,  and 
arrungemenlH  have  Ijeeh  made  with  the  University  of  Leeds  whereby 
KtudcntH  of  the  University  or  of  the  Collide  have  the  use  of  certain  e(|Ui|i- 
ment  and  other  facilities  at  both  inslitulioiis. 


PATENT   RECORD. 


8PECTFICATION8  PUBLISHED. 


'  the  spcci/icalior.i  recenl'.y  puMnlifJ  iijte  hmi 
•Rii,  Eli.13  &  Pkyor,  Charleted  FalciK  Ageith, 


lierlcs  and  the  like.    (2I.'SM) 
'  mechanism  (or  railways  and  the 

-.    (Convention  date  not  granted.) 
Ziinder.)    Apparatus  for  electro-plating  wire  and 


16,316  Siemens  &  Halske  Akt.-Ges.    Telephone  installations  i 
lines  are  grouped  according  to  the  frequency  of  The  C3 
to  28.751,12.1 
16.661  SiEMENs-ScHucKERTwERKE   Ges.    Means   for   pulling   off   electrical  overhead 

conductors  or  contact  wires.    (12/7/13.    Addition  to  X.0-t5;13.) 
16.860  Siemens- ScHucKERTWERKE  Ges.    Protective  arrangemep.ts  for  electric  installa- 
tions.    (!5  7,13.) 
Protective  arrangements  for  electric  circuits,  in  which  the  time  lag  of  the  release 
device  of  each  of  t.he  circuit  breakers  depends  on  the  current  strength,  but  has  _a- 
lower  limiting  value  which  is  set  in  accordance  with  the  position  of  the  said  circuit 
breakers  in  the  circuit,  so  that  this  limiting  value  is  progressively  greater  for  the 
circuit  breakers  nearer  to  the  main 'bus  bars. 
17.379  Siemens- ScHUCKERTWERKE  Ges.    Automatic  protective  devices  or  cut-outs  for 

electric  circuits.     (23,7,13.1 
17,548  Siemens-Schuckertwerke  Ges.    Arrangements  for  regulating  the  working  of 

electric  hauling  or  winding  machinery.     (26/7/13.) 
17.602  RocKSTROH.    Controlling  devices,  especially  applicable  for  use  with  electrically- 
operated  printing  and  stamping  machines.     (Addition  to  4.678;  10.) 
18.261   Johns.    Motor-starting  rheostat. 
18.442  Oldham.    Electro-magnetic  unbckini;  and   unscrewing  apparatus  for  miners" 

lamp'.    (Ad.lition  to  2.249/14.) 
18.504  Carpenter.     Electric  igniting-apparatus  for  gas  burners. 
16.509  SwYERS.     Electric  switches. 

19.506  Wilson.     Electric  condensers.     (Cognate  application  3.660  IS.) 
19.729  Deutsche  Gasoluhlicht  Akt.-Ges.     (Auerges.)     Electric  incandescent  lamp. 

(!3;9  13.1 
20.374  Donath.     Electric  discharging  tubes.    (10,10,13.) 

An  electric  discharging  tube  having  an  incandescent  cathode  consisting  of  a 
refractory  container  of  good  electrical  conductivity  made  of  thin  perforated  sheet  or 
woven  wire  or  the  like,  and  filled  and  coated  with  metallic  combinations, 
20,556  Glendall.     Switch  for  testing  telegraph  lines. 

2!  .448  Ges.  fur  Elektro-Osmosb.    Process  for  purifying  and  separating  the  constituents 
of  glue,  gelatine,  or  bodies  like  glue  or  containing  glue,  with  aid  of  the  electric 
current.     (2/3/14.) 
21,560  Marks.    (Aluminium  Co..  of  America.)    Composite  conductor  cables  and  method 

of  making  the  same. 
22,113  BuRDON,    (Siemens-SchuckertwerkeGes.l    Overhead  conductor  arrangements  for 

use  at  cross-overs  or  switches  on  electric  railways  or  the  like. 
23.160  FiNDLAY.     Electric  sound  for  detecting  presence  of  metallic  bodies  in  living 
animal  tissues. 
A  sound  or  probe  for  telephonically  communicating  the  presence  of  metallic  bodies 
in  living  animal  tissues,  comprising  a  metallic  rod  passing  through  a  metallic  tul>e  and 
insulated  therefrom  by  an  intervening  b.yer  of  insulating  material,  the  conjoined 
insulated  members  being  electrically  connected  with  a  telephone  receiver  and  electric 
cell. 
23.272  Tucker  &  Crabtree.    Electric  switches. 
23.486  BuRDON.    (Siemens-Schuckertwerke  Ges.)     Electric  insulators. 

1915  Specifications. 
611  Nicholson.     Electrical  telegraph  or  telephone  vibrators  or  buzzers. 
2.370  Kluijtmans.     I^usible  electric  cut-outs. 

2.482  Hellmunp.    Systems  of  electric  distribution  and  control.    (19,'2/14.) 
3.985  Rainey.    Synchronising  system,  particularly  applicable  to  multiplex  telegraphy, 
(26/3/14.) 
A  synchronising  system  for  maintaining  two  independently  vibrated  bodies  at 
distant  stations  in  synchronism,  and  in  which  apparatus  controlled  from  such 
vibrating  bodies  operates  to  transmit  and  receive  current  impulses  of  changing 
polarity  over  a  signalling  circuit  connecting  such  stations,  the  apparatus  at  one  of 
such  stations  operating  in  response  to  changes  in  polarity  in  the  current  impulses  to 
modify  the  rate  of  vibration  of  one  of  such  bodies  if  such  bodies  are  not  in  exact 
synchronism. 
7.964  Deutsche  Gasoluhlicht  Akt.-Ges.    (Auerges.)    Electrical  cooking  apparatus 

(12/12  14.1 
3.672  British    Westinghouse    Electric    &    Manufacturing    Co.    (Westinghousc 
Electric  &  Manufacturing  Co.)    Alternating-current  motors  of  the  commutator 
type. 


;-relaining  bands   and 


APPLICATIONS  FOR  PATENTS 

Note. — The  undermentioned  App'.ksiions  iexcei't  those  marked  t)  are  not  open  to 

public  inspection  until  after  acceptance  of  Compute  Specifications.     Those  marked  *  ere 

open  to  inspection  12  months  after  the  date  attached  t«  them,  if  they  have  not  been  published 

previously  in  the  ordinary  course.    Names  within  parentheses  are  those  of  communicators 

of  inventions  When  complete  Specification  accompanies  application  an  asterisk  is  a  fixed. 

July  31,  1915. 

11.112  Kennedy.     Mechanical  buzzer  for  practising  the  Morse  code.* 

1 1 . 1 23  Crosbee  &  Sons  &  Spicer.    Sparking  plugs  and  the  manufacture  of  the  same. 

11.139  Albion  Motor  Car  Co.  Sc  Murray.    Switch  device  for  car-lighting  and  like 

dynamos.* 
11.144  loRANic  Electric  Co.    (Cutler-Hammer  Mfg.  Co.,  U.S.)     Electric  heaters.* 

11.157  Longman.    Wireless  telegraphy. 

11.158  Longman.    Telephonic  receiving  apparatus. 

.  August  3.  1915. 
11,161  Wall.    Generating  high-frequency  electric  current. 
11,168  Fewkes.    Manufacture  of  electrical  conductor  or 

apparatus  therefor. 
11,172  British  Insulated  St  Helsby  Cables  &  Astlby,    Suspending  and  adjusting 

electric  overhead  conductors. 
1 1 ,201  Burt.    Mounting  of  switches  and  other  electrical  apparatus  in  wall  boxes. 
11.214  Chell.     Electric  light  fittings. 
11,218  B.T.-H.  Co.    IG,E,  Co..  U.S.)    Arc  lamp  electrodes. 

11,224  Bethehod,    Magnetosappliciblcfor  the  lighting  of  vehicles.    (27/7/14,  Belgium)* 
August  4,  1915, 

11.259  Murray,    Signalling  device  for  printing  telegraphs, 

11.260  Murray,    Method  o( synchronism  for  printing  telegraphs. 

11.262  B.T,-H.  Co.    (C.E.  Co.,  US)    Coating  metals. 

11.263  B.T.-H.  Co.    (C.E.  Co..  U.S)     Electrical  windings. 

11.264  Frankfurter  Maschinenhau-Akt.-Ces.  vorm.  Pokorny  &  Wittekind.     Elec- 

tricilly-opcrated  tool",.    (14  8  14,  Germany,)* 
11,272  Bound  &  Rowland.     RaiiwavsiqnallinRsystemsa 

11.274  Burnett  4  BoSTVCK.    SearchliKhts  and  the  like, 

11.275  Vickbrs  Limited,    (Franz  Kri;ik,  Austria,)    Trair 

August  5    1915, 
11,314  JuDD,  Fraser  St  Eastern  Telrgkaph  Co,     Electrolytic  magnifiers,* 

11.321  B.T.-H.   Co.   &  Whitaker.    Starting   and   synchronising  of  dynamo-electric 

machine.^. 

11.322  Stripf.    Cord  prip.s  for  electrical  purposes. 

11.332  Bastiah.     Incandescent  electric  bmpsor/and  the  method  of  manufacturingsame. 

11.333  Allen.     Marine  signalling  apparatus. 

1 1 .334  Davibs.    Snfety  devices  (or  colliery  and  other  tramways  or  the  like. 

11.335  Tainton.     Electrolytic    recovery  of    zinc    from    ores    and  other  zinc-bearing 

materials.* 

11.336  Tainton.     Electrolytic  recovery  of  melals  from  their  solutions  arid  apparatus 

therefor.* 

August  6.  1915. 
1 1 .375  Graham.    Production  of  sound  by  electromagnellcally-operated  diaphragms.' 

August  7.  1915. 
1 1.410  Nbachrli.  &  Loukbs.    Trolly  wheels  for  electric  tramcari  and  other  vehicles. 
11,415  Marr.    Telephone  transmitters  and  the  like. 

^\>m'^  9,  1915, 
11,443  Mathibu,    Sparl'-f'-  '"■  ,.,,...i„,.  i-u,.,  ,,.]..■  • 


nd  train-controlling  apparatus, 
1  lighting  and  similar  systems 
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COMMERCIAL  DEVELOPMENT  AND 
STATISTICS. 

We  have  already  commented  under  thi.s  lieading  upon  the 
active  propaganda  which  is  bemg  undertaken  by  the 
Society  for  Electrical  Development  in  the  United  States. 
This  organisation  has  planned  an  Electrical  Prosperity 
Week,  of  which  we  have  previously  given  ;  ome  preliminary 
particulars,  and  which  is  planned  for  November  29  to 
December  4,  1915.  Quite  apart  from  the  publicity  work 
which  this  Society  is  engaged  upon — and  all  American 
publicity  is  done  on  a  scale  which  completely  outclcsses 
anything  ever  attempted  in  ihis  country — it  appears  to  be 
doing  a  very  useful  work  in  the  direction  of  compiling 
statistics  which  will  be  of  general  and  specific  value  to  the 
electrical  industry.  We  notice  in  a  recent  issue  of  one  of 
our  .American  contemporaries  reference  to  Ihc  fact  that  the 
Society  has  obtained  information  regarding  the  prospec'.s 
for  the  iLsas  of  electrical  energy  on  farms  and  in  rural  dis- 
tricts in  the  United  States.  These  investigations  have 
shown  that  there  are  nearly  Oi  million  farms  in  the  country 
upon  which  electrical  energy  migh:  be  employed  to  minimise 
labour  and  increase  the  productiveness  of  the  homestead. 
It  is  also  pointed  out  that  there  are  no  le.ss  than  400  manu. 
facturers  of  petrol  and  paraffin  engines  of  small  output,  in 
convenient  siz&s  and  readily  portable,  for  use  in  agricultural 
districts.  Information  of  this  character  is  holpful  in  giving 
electrical  men  a  broad  outlook  u|)on  tlir  problems  with 
which  they  arc  confronted,  lo  should  prove  of  value 
in   enabling   them    to    l;iy  their    plaiis  for  tlie   electrifica- 


tion of  this  or  that  industry  or  group  of  commercial  in- 
stitutions. 

The  information  of  a  statistical  character  which  is  avail- 
able m  this  country,  and  which,  if  collated,  would  be  of 
great    value   to    electrical    engmeers,    should    receive    the 
attention  of  the  Development  Committee,  which  is  now  in 
operalion  on  behalf  of  the  I.M.E.A.     In  any  general  pub- 
licity campaign,  for  example,  it  will  be  helpful  to  supply  the 
manufacairuig  and  contracting  elements  in  the  industry 
with  lists  of  electricity  consumers  within  the  areas  of  public 
supply.     Many  central  station   engmeers  have  repeatedly 
opposed  any  attempt  made  by  manufacturers  or  contractors 
to  obtain  a  list  of  their  consumers.     An  extremely  sm.ill 
minority  of  commercially  minded  engmeers  have  copies  of 
the  list  prepared,  and  will  hand  them  over  to  interested 
parties,  on  payment  of  a  small  fee  to  cover  the  cost  of  either 
printing  or  typewriting,  as  the  case  may  be.     We  do  not 
overlook   the   importance  of  safeguarding  the   ele:;tricity 
consumer  from  anything  in  the  nature  of  badgering,  but  as 
thmgs  are  at  present  we  doubt  very  much  if  he  is  at  all 
worried  by  the  receipt  of  trade  literature  or  by  the  atten- 
tions of  bagmen  hawking,  for  example,  cheap  lamp:;.   There 
has  been  in  the  past  too  great  a  measure  of  reserve  in  dis. 
tributing   informaaon    which   is    at   the   hand   of   certain 
individuals   in   the  industry.     Its   release  for  general  use 
would,  we  believe,  confer  a  considerable  number  of  advan- 
tages, and  there  would  result  a  greater  dissemination  ol 
information    u])on    subjects    with   which    even    consumers 
who  have  been  using  the  electric  service  for  ten  years  or 
more  are  entirely  ignorant.     The  Society  for  Electrical 
Development   has    evidently  a  keen    appreciation  of    the 
value  of  statistics,  and  already  it  is  beginnmg  to  get  to  work 
in  this  direction.     We  commend  their  efforts  to  the  notice 
of  their  prototype  in  this  country— the  I.M.E.A.  Electrical 
Development  Committee.   While  the  present  time  may  not  be 
entirely  suitable  for  anything  in  the  nature  of  a  trade  boom, 
such  as  the  American  Electrical  Prosperity  Week  campaign , 
there  is  time  and  opportunity  for  getting  together  mforma- 
tion  bearing  generally  upon  the  electricity  supply  industry 
and  the  manv  other  industries  with  which  it  is  likely  to  be 
commercially  identified  in  the  near  future.     We  take  it  that 
it  is  the  object  of  the  Electrical  Development  C^ommittee  to 
act,  not  only  on  behalf  of  the  interests  of  the  electricity 
consumer,  both  present  and  prospective,  but  also  in  the 
interests  of  manufacturers  aiul  contractors  who  require  to 
make  plans   whieli   will  carry  then^  forward  over  a  con-- 
siderablo  ix'riod. 
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IMPORTS  AND  EXPORTS  OF  ELECTRICAL 

MANUFACTURES. 

For  the  week  Aug.  30,  1915,  to  Sept.  4,  1915. 


In  view  of  the  increased  interest  which  is  being  taken  in  the  subject  of 
the  importation  into  and  the  exportation  of  Elestrical  Manufactures 
from  the  United  Kingdom,  we  resume  our  weekly  lists.  (See  also  note 
at  foot  of  Exports.) 

IMPORTS. 

Folkestone. — France:  Elec,  carbons.  3  pkgs. ;  unenumerated,  21  pkgs. 

Lo.»*DON. — U.S.A.:  Eiec.  machinery,  £3.276:  elec.  carbon  candles,  £1,142;  telephone 
materials, £200;  lamp  parts,  £75:  elec.  wire  and  cable.  £48:  elec.  lamps.  £135;  unenu- 
merated, £5.038— 354  pkgs.  Switztrland :  Carbon  candles.  £490 :  unenumerated,  £996. 
Holland:  Elec.  lamps,  £1,202— 23  pkgs. :  wire  and  cable,  £1.945;  unenumerated,  £90. 
France:  Carbon  candles,  £225;  elec.  lamps,  £160 — 50  pkgs.:  lamp  parts,  £20;  elec. 
machinery,  £68;  unenumerated,  £24 — 13  pkgs.  Denmark:  Unenumerated.  £311.  Italy: 
Wire  and  cable,  £141 ;  elec.  machinery.  £284 :  unenumerated,  £50.  Sweden :  Elec.  lamps. 
4  pkgs.     Japan:  Elec.  copper  wire.  384  pkgs. 

Manchester. — U.S.A.:  Unenumerated,  65  pkgs. 

Southampton. — France:  Elec.  wire.  6  pkgs. 

EXPORTS. 

To  Australasia. — Auckland :  E\k.  machinery,  £1.123;  wire  and  cable,  £1,790  ;  un- 
enumerated, £305.  Melbourne:  Elec.  machinery,  £1.276:  wire  and  cable,  £2.041 ;  un- 
enumerated. £597.  Sydney:  Elec.  machinery.  £1.180;  wire  and  cable,  £256 ;  telegraph 
material.  £81 :  unenuerated,  £638.  Wellington:  Elec.  machinery.  £43:  wire  and  cable, 
£655:  unenumerated,  £213.  Brisbane:  Unenumerated.  £10.  Chrisichurch :  Wire  and 
cable,  £415.  /'ertA  .•  Unenumerated .  £50.  Oawrfin.- Unenumerated,  £93.  Hobart:  Elec. 
machinery,  £964;  unenumerated,  £70.  Lyttleton:  Unenumerated.  £85.  Adelaide  :  E\ec. 
machinery,  £43;  wire  and  cable,  £588;  unenumerated.  £8.454.  Fremantle:  Elec. 
machinery.  £32;  wire  and  cable,  £613;  telegraph  material.  £M ;  unenumerated.  £279. 
Launceston:  Unenumerated,  £22.  Dunedin:  Unenumerated,  £93.  New  Plymouth: 
Unenumerated.  £22.    Otago:  Elec.  machinery.  £10. 

Africa. — Durban:  Elec.  machinery.  £137;  wire  and  cable,  £420;  unenumerated, 
£298.  Port  Elizabeth:  Elec.  machinery,  £18;  unenumerated,  £142.  Cape  Town:  Elec. 
machinery,  £31 :  wire  and  cable,  £25:  unenumerated,  £473.  Delagoa Bay  :  Unenumerated, 
£91.  Bast  London:  Unenumerated,  £72.  Mombasa:  Unenumerated,  £30.  Zanzibar: 
Telegraph  material.  £1 1. 

Egypt. — Port  Sudan:  Unenumerated,  £191.  Alexandria:  Wire  and  cable,  £485 ;  un- 
enumerated. £25. 

South  and  Central  America. — Buenos  Ayres:  Wire  and  cable,  £1,504;  unenu- 
merated, £186.  Cclon:  Unenumerated,  £55.  Rio  de  Janeiro:  Unenumerated,  £191. 
Ascension:  Unenumerated.  £15. 

Japan. — Kobe:  Unenumerated.  £28. 

U.S.A.— Afw  York:   Unenumerated,  £395. 

China. — Shanghai:  Old  telegraph  wire,  25  t. ;  unenumerated.  £156.  Hong  Kong: 
Unenumerated.  £21 1. 

India,  Ceylon,  Indo-China  and  Straits  Settlements. — Bombay:  Wire  and  cable, 
£16;  unenumerated,  £314.  Calcutta:  Wire  and  cable,  £177;  telegraph  ma ;erial.  £30; 
unenumerated.  £484.  Madras:  Elec.  machinery,  £812;  unenumerated,  £299.  Karachi: 
Unenumerated.  £363.  Ceylon:  Elec.  machinery.  £47;  telegraph  material.  £10  :  unenu- 
merated, £196.  Singapore:  Wire  and  cable.  £60;  unenumerated,  £99.  Penang:  Wire 
and  cable.  £67;  unenumerated,  £61.  Kilindini:  Elec.  machinery.  £77:  unenumerated, 
£312  Port  Swelenham:  Wire  and  cable,  £49:  unenumerated.  £155.  Rangoon:  Elec. 
machinery,  £430. 

Canada. — St.  John's:  Unenumerated,  £521. 

West  Indies. — Trinidad:  Telegraph  material,  £46 

France. — Dieppe:  Elec.  machinery.  £89;  unenumerated,  £164.  Paris:  Elec. 
machinery,  £187;  unenumerated,  £15.    Hccjre:  Telegraph  material,  £378. 

Malta. — Elec.  machinery,  £24 :  unenumerated,  £24. 

Spain. — Cartagena:  Elec.  machinery.  £300. 

Madagascar. — Unenumerated,  £42. 

Phillipihes. — Manila:  Unenumerated.  £291. 

Italy. — Genoa:  Elec.  machinery.  £1,064;  unenumerated,  £997. 

Portugal.— I/ston.'  Unenumerated.  £294. 

Greece.— ftV^MS.-  Unenumerated.  £193.    Patea:  Unenumerated,  £77. 

Norway. — Christiana:  Wire  and  cable.  £4,102;  unenumerated,  £210. 

Ha\JLKHZs.— Amsterdam :  Wire  and  cable,  £243;  unenumerated,  £105.  Rotterdam: 
Unenumerated.  £34. 

Gibraltar. — Unenumerated,  £86. 

Mauritius. — Unenumerated.  £205. 

FOREIGN  GOODS  (duty  paid  and  free). 

Sydney:  Unenumerated,  £189.  Bombay:  Unenumerated.  £501.  Brisbane:  Unenu- 
merated, £73.  Madras:  Unenumerated,  £176.  Wellington:  Unenumerated,  £1.210. 
Calcutta:  Unenumerated.  £44.  Dieppe:  Unenumerated,  £397.  Christiana:  Unenu- 
merated,£212  CjMoa.- Unenumerated,  £.)3.  /'c///i.' Unenumerated,  £123.  Melbourne: 
UnQnumerated,  £434. 

IN  TRANSIT. 

Auckland:  Elec.  lamps,  iic..  £516.    Durbin:  Elec.  lamp^,  kr...  CI. 336. 

Note. — The  large  number  of  items  in  these  ofBcial  returns  under  the 
misleading  heading  "  unenumerated  "  relate  to  what  is  described  as 
"  electrical  goods  "  and  "  electrical  materials." 


BUSINESS   NOTICES. 

Mr.  A.  PrvKS,  ji.S'.,  rs  now  i:',r  ryiiiL^  on  |inic'tic!c  as  Ji  U.S.  patent 
attonicy  at  47,  Sanglcy-road,  iSuiitli  Xoruood,  London,  iS.E. 

The  Magiicta  Timi^  Co.  (wks  iis  to  nnnoiinue  that  Mr.  VV.  J.  Poly- 
bliiiik  is  MO  longer  connected  with  tlio  oompiiny. 

Plant  Wanted. — .\n  ndvcrtJHOr  wants  ii  Hccond-hmid  Ferr»n(i  aro 

l(ini|i  iiitilier  ei)iii)iIole  or  Hynclmnioii.t  motor  only. 

Bastian  Electric  Heating  Apparatus.  'I'lie  Hiwt inn  Kleetrio  Hoatinp 
Synd.  iinnouu'i'  th-it  llieir  lii^t  [iriiH'.s  ure  now  Hiilijeot  to  a,  uniform 
triuh'  (liHCOimt  of  20  per  cent.,  insti'iKl  of  the  vcryini;  rales  of  diHeoniit 
hitherto  nllnwed.  The  iilleration  will  ftiiply  to  all  cnlors  ifceived 
after  1  Ith  iiiHt. 

Letter  Sealing  Machines.— One  r.f  the  Xew  Zealand  Governmeni 
depjiilmiiilH  make,:  iixpiiry  for  the  nameM  of  United  Klogdom  manu- 
facture™ of  elet'lriuully-driven  letter  Healing  nmchini-M,     Tlie  device 


at  present  being  used  is  of  foregin  manufacture,  and  is  stated  to  work 
niueh  more  rapidly  than  hand  or  treadle  machine.*,  but  no  spare  parts- 
are  obtainable.  Coramimications  to  H.JI.  Trade  Commissioner  for 
Xeu-  Zealand,  P.O.  Bos  369,  \Vellington,  X.Z. 

BANKRUPTCIES,  LIQUIDATIONS,  &c. 

.\  mcetinj;  of  creditors  of  the  British  Electric  .Vutomatic  Machine* 
(Ltd.)  will  be  held  at  1,  Broad  Street-place,  London,  E.C.,  on  Sept.  22- 

Arthur  Faraday  Hawdon.  electrical  engineer,  Yefcholm,  Elmfield- 
gardens,  Gosforth,  has  been  adjudicated  bankrupt. 

Claims  against  Geo.  T.  T.  .J.  Parfitt,  consulting  electrical  engineer, 
11.  Priory-road,  Keynsham.  are  to  be  sent  by  Sept.  18  to  ^Ir.  C.  H. 
King,  26,  Baldwin-street,  Bristol. 

Read,  Holliday  &  Sons  (Ltd.)  Ls  being  wound  up  voluntarily,  and 
Mr.  J.  M.  Thornton,  Branxholme,  Brockholes,  near  Huddersfield, 
has  been  appointed  liquidator.  A  meeting  of  creditors  w-Ul  be  held 
at  St.  Anflrew's-road,  Huddersfield,  on  Sept.  14.  Claims  to  the 
liquidator  bj'  Oct.  12. 

At  the  adjourned  meeting  of  ci editors  of  Venner's  Electrical 
Cooking  &  Heating  Appliances  (Ltd.)  (in  liq.)  yesterday  (Thursday) 
it  was  resolved  that  the  creditors  be  repre-ijented  by  a  liquidator 
nominated  by  them  to  act  jointly  with  the  present  liquidator  (Mr. 
G.  E.  S.  Venner).  and  Mr.  E.  H.  Hawkins  (Messrs.  Poppleton,  Appleliy 
&  Hawkins),  4,  Charterhouse-square,  London,  E.(^,  w;ks  uominatetl 
the  creditors'  liquidator. 


ELECTRICITY  SUPPLY. 


EXTENSIONS. 

Horsham. — The  Council  have  decided  to  make  an  extension  of  tlie 
ston  1.6  biittcrj'  at  tlic  electricity  works. 

Rawtenstall. — Plans  for  the  extension  of  the  electricity  worlds  at 
Hareholme  have  been  approved  by  the  Council. 

Stratford.— The  TrafTord  Power  &  Light  Supply  (1902)  (Ltd.). 
pn)[iose  to  erect  a  sub-stiition  in  Elevator-ro^id. 

GENERAL 

Amble. — The  Urban  Council  have  given  instructions  for  the 
preparation  of  estimates  for  the  electric  lighting  of  the  streets.  It 
is  ]5roposed  to  talce  electric  current  from  the  Broomhill  Collieries,  Ltd. 

Blackburn.— Corjil.  J.  Lomas,  a  Territorial  employed  at  the 
ICIe  •trici'y-  Works,  has  been  killed  iii  the  Dardanelles. 

Bootle. — 'I'he  Council  have  voted  t.'iO  to  the  fund  for  providing 
electrical  treatment  for  wounded  soldiers  in  tlie  convalescent  camp 
near  Blackpool. 

CardifT. — Owing  to  the  increased  cost  of  coal,  &c.,  it  has  been 
dicided  to  increase  the  price  of  electric  current  to  all  consumers 
(e.\((|)l  iho.se  underspecial  contract)  .is  from  the  1st  prox. 

Dartford.— .Acting  on  tlic  advice  of  the  Board  of  Trade,  the  Elec- 
tricity Committee  has  decided  to  store  1,001)  tons  of  coal  and  recom- 
mends the  ac;eptK.Jice  of  certain  tendei-s  at  prices  varying  from 
24s.  6d.  per  ton  for  .500  tons  Yorkshire  mjvin,  and  20s.  9d.  for  500  tons 
.Votls  Maiislield  shw-k. 

Denby  and  Cumberworth. — 'Phe  Council  have  asked  a  representa- 
tive of  tlie  Yorkshire  Electric  Power  Co.  to  meet  them  in  order  to 
discuss  the  company's  proposed  application  for  a  provisional  electric 
lighting  order  for  the  district. 

Eastbourne. — .Asked  by  the  Finance  Committee  to  eonpider  what 
furllK  r  ( ( onomies  hi  ex])cnditure  could  be  elteeted  during  the  cur-        I 
niU    year,    the    borough  electrical   engineer   (Mr.    .1.   K.    Brydges)       ■ 
reports  that 

All  poasililo  economies  in  expenditure  on  permanent  works  have  alreivily 
iH'cn  cdiisiderod  and  made.  The  Electricity  Coininittee  had  decided  to 
pdslpoiic  the  purchase  of  a  new  biiller.  eliiiniiey  and  auxiliary  plant,  also 
the  exieiision  of  the  cooling  pond  and  the  provision  of  a  coohiig  tower, 
and  it  is  not  nntioipated  that  any  largo  ex|M>ndil.uie  will  1h>  ivtjuired  on 
any  nnc  item  (other  than  that  olready  in  hand)  <liiring  the  present  j-cnr. 

Eccles.  -Owing  to  the  increased  cost  of  fuel,  wages,  capital  and 
othir  1  barges,  the  charge  tor  the  supply  of  electrical  energy  hivs  been 
inircased  as  from  Oct.  I  by  10  per  cent,  for  private  and  public 
liglilriiL'.  and  by  20  \vr  rent,  for  power.  lieHlini;  and  cooking. 

Tile  !..(!.  Hoard  will  Hunction  the  raising  of  such  miinii  as  may  'h'  re- 
qniri'cl  til  meet  the  deinaiulH  for  eurivnt  from  firms  on  munition  work,  but 
the  raising  of  further  monies  for  extensions  of  mains,  &c.,  for  ordinary 
Bupply  must  bu  po8ti>onud. 
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Huddersfield. — In  future,  the  cluirgcs  for  priva'  e  arc  lamps  for  shop 
lighting  will  be  remitted  while  the  lighting  restrictions  are  in  force, 
but  for  the  period  between  Jan.  1  to  June  30  a  reduction  of  50  per 
cent.  has_  been  allowed. 

Luton. — The  question  of  establishing  a  street  fire  alarm  system  in 
•  the  borough  Ls  to  he  postponed  for  the  time  being. 

Penryn. — Electricity"  supply  was  inaugurated  on  the  Isi  inst., 
current  having  been  switched  on  by  Mrs.  Rickard  for  public  and 
privr.te  lighting. 

Salford. — Special  agreements  have  been  entered  into  with  three 
firms  for  the  supply  of  electrical  energy  for  lighting  and  power. 
Instructions  have  been  given  for  the  undermentioned  notice  to 
consiniiers  to  be  inserted  in  the  printed  tariff  of  charge?  : — 

All  energy  supplied  to  motors  employed  for  driving  electric  generators 
producing  energy  for  lighting  purposes  -ivill  be  charged  for  at  lighting 
rates,  except  in  the  case  of  motor  generators  used  for  cinematographs, 
when  the  energy  will  be  charged  at  the  flat  rate  of  2}d.  per  unit.  In  the 
case  of  energy  supplied  to  meters  employed  in  connection  with,  gas  com- 
pressor installations,  where  the  gas  is  used  wholly  or  in  part  for  purposes 
of  illumination,  the  energy  supplied  to  such  motors  will  be  charged  for 
at  lighting  rates. 

Thurlstone  (Yorks). — ^At  a  recent  meeting  of  the  Urban  Council  Mr. 
W.  B.  Woodhou.se.  the  manager  and  engineer  of  the  Electrical  Dis- 
tribution of  Yorkshire  (Ltd.),  attended  and  explamed  the  company's 
proposal  to  apply  for  a  provisional  order  to  enable  it  to  supply  electric 
current  in  tlie  district. 

Mr.  WooDHorsE  stated  that  the  supply  would  be  given  on  a  sliding 
ecale,  from  Ud.  per  unit  for  street  lighting  to  .5d.  per  unit  for  private 
lighting,  but  for  cottage  houses  with  four  lamps  there  would  be  a  fixed 
price  of  Id.  per  lamp  per  week.  It  was  decided  to  hold  a  conference  of 
the  districts  gi'ouped  in  the  area,  and  the  chairman  (Mr.  .1.  Wagstaff), 
Dr.  A.  G.  Wilson  and  Mr.  Geo.  Hoyland  were  ajjpointed  to  represent 
Thurlstone  at  this  conference. 

Wakefield. — On  Tuesday  it  was  decided  to  apply  to  the  L.G. 
Board  for  sanction  to  a  loan  of  £1,000  for  a  boiler-feed  pump  and  a 
coolini^  tower  at  the  electricity  works. 

It  was  also  resolved  to  increase  the  price  of  electric  current  for  power 
I  lid  lighting  bv  12J  per  cent.,  and  to  insure  the  works  against  damage  by 
:,  iroraft  to  theamo'unt  of  £50,000. 

Mr.  WoMEESLEV  (chairman  of  the  Electricity  Connnittee)  said  the 
annual  report  of  the  electrical  engineer  (Mr.  H.  A.  Neville)  was  very 
satisfactory  under  existing  conditions.  The  increase!  in  the  price  of 
current  would  simply  bring  them  back  to  the  charge  made  before  April 
last.  There  was  a  debit  balance  of  £336  on  the  past  year's  working, 
against  a  credit  balance  of  £488  in  the  previous  year. 

Illllllllllll! 


LIGHTING  &  POWER  NOTES. 


illllllillll 

Blackpool. — The  (^otmcil  have  decided  to  defray  the  cost  of 
(■i|uii)|iing  the  South  Shore  Convalescent  Hospital  for  electric  massage 
trcr.tiuent  (estimated  to  cost  about  £500),  and  also  to  supply  electric 
current  for  the  treatment  free  of  charge. 

Electycity  in  Mining. — Messrs.  Andrew  Knowles  &  Sons  are  putting 
in  additionpi!  electric  haulage. and  power  plant  at  their  Pendleton  and 
I'endlebury  collieries. 

Helton  le  Hole. — The  CouncQ  have  renewed  the  contract  for 
street  liLditintr  with  the  Sunderland  District  Tram\vay.s  Co.,  but 
ri«  ing  to  the  rcduceil  number  of  lamps  due  to  the  lighting  order,  the 
price  hr.s  been  iiu-rt'i'-sed  by  3s.  per  lamj)  per  week. 

Infirmary  Lighting. — Reigate  Guardians  have  decided  to  wire  the 
new  infirmary  and  a  tender  has  been  accepted  for  laying  a  supply 
rible  to  the  building 

Liverpool. — The  City  Council  propose  to  economise  to  the  extent 
of  £8,300  in  the  cost  of  lighting,  viz.,  £2,000  on  electric  and  £6,300  on 
gas  lighting.     * 

Wigan.— The  Northern  Coarse  Spinners  (Ltd.)  propose  to  erect  a 
new  cotton  waste  mill  in  this  district,  and  the  whole  of  the  raaehincry 
will  be  driven  eh^ctrieally. 


TRACTION   NOTES. 


II 


Belfast. — The  Tramways  Committee,  in  order  to  cficct  economies 
in  working,  projw.so  to  introduce  some  alterations  and  to  run  less 
frequent  ser\'iees  on  some  routes.  The  changes  will  effect  a  reduction 
of  over  £4,300  per  annum  in  working  expenses. 

At  a  special  meeting  of  the  Council  last  week  the  report  wa«  rejected 
and  it  wa«  decided  to  fix  the  faro  for  the  full  journey  from  Donegall- 


square  Xoi'th  to  Glengorraley  at  3d.  Otherwise  the  fares  and  stages  are 
to  be  as  in  1914-101.5,  but  any  passenger  commencing  his  journey  within 
the  city  and  paying  his  fare  before  9  o'clock,  shall  be  entitled  to  travel 
anj-  distance  witliin  the  city  without  change  of  car  for  Id. 

Brighouse. — The  Council  have  decided  to  enter  into  an  additional 
aareeraent  with  Huddersfield.  Corporation  to  postpone  the  latter's 
Bill  for  the  construction  of  an  extension  tramway  line  tlirough 
Rastrick  until  the  1917  session. 

Bristol. — The  Tramways  Option  Committee  recommend  the  Cor- 
goration  to  take  advantage  of  the  s]iecial  Act  passed  this  year  and 
piving  power  to  the  Board  of  Trade,  on  application  by  the  Corporr-- 
tion,  to  postpone  the  date  of  the  option  to  purcha",e  the  tramway 
undertaking  for  another  12  months. 

Dartford. — The  Chief  Commissioner  of  Police  has  authorised  the 
issue  of  summonses  against  the  tramway  manager  for  employing 
unlicenst'd  conductors. 

The  Chief  Commissioner  wiU  not  issue  licenses  to  persons  under  21 
years  of  a,ge,  and  the  Clerk  has  been  instructed  to  suggest  to  Messrs. 
Balfour,  Beatty  &  Co.  (Ltd.)  (the  tramway  lessees)  that  unless  the  Chief 
Commissioner  will  relax  the  rule  for  the  period  of  the  war,  they  should 
lay  the  whole  of  the  facts  before  the  Minister  of  Munitions  and  inform  him 
that  it  will  be  impossible  to  provide  proper  faciUties  for  conveying  work- 
men to  Jlessrs.  Vickers  and  other  munition  works,  so  long  as  the  Chief 
Comniissidnrr  continues  his  unreasonable  attitude  upon  the  subject  of 
licenses. 

L.C.C.  Tramways. — In  order  to  maintain  tramway  rights  in  Bur- 
dett-road  (Stejiiu-y)  and  in  Southwark  Park-road  the  London  County 
Council  have  had  to  run  a  car  through  those  thoroughfares  at  least 
once  in  three  months,  but  the  Board  of  Trade  have  now,  owing  to 
Sjiecial  circumstances  created  by  the  war,  absolved  the  Coimcil  from 
tills  obligation. 

Mexborough  and  Swinton  Trolley  Omnibus  Scheme.— Two  new 

trolley  omnibus  routes  of  the  Mexborough  &  Swinton  Tramways  Co. 
were  offioially  inspected  and  opened  for  traffic  last  week. 

The  new  routes  extend  from  the  jimotinn  nf  Swinton-road  and  High- 
street,  Mexborough,  to  the  Manvi-rs  Mam  rnlln^i y  on  the  west,  and  from 
the  Mexborough  Toll  Bar  to  Elm  llivru.  (  MiuNl.rou.gh.  on  the  east.  The 
cars,  v/hich  run  half-hourly,  hold  2.S  pass<-ii>;L^is.  and  they  have  been  so 
designed  that  they  can  run  over  the  permanent  track  through  Mexborough 
which  coimects  the  two  new  sections. 

Plymouth. — The  first  of  the  six  new  tramcars  recently  ordered  by 
the  Corp<n':'.tion  was  put  into  operation  on  the  1st  inst. 

The  new  cars  are  being  suiiplied  by  the  Brash  Electrical  Engineering 
Co.  and  have  an  inen  ,i ;;  .1  h  iill  li.  u  liicli  has  lutii  secured  by  carrying  t\w 
sides  out  to  the  maxiinmii  alio, v.  J  l.v  Hi.-  I!., aid  of  Trade,  viz.,  Bft.  (>  in., 
compared  with  0  ft.  2  in.  furnieriv.  TIh-  scab;  have  been  rearranged  and 
space  has  been  left  underneath  fm  li-lit  In-j  il'c.  The  seats  on  the  top 
are  of  the  tip-up  style.  The  eliainral  ..|iiipment  is  by  the  British 
Wostinghouse  Co.,  two  4.'5  it. p.  moturs  buiUf^  employed. 

Wharfedale  Tramways. — The  official  opening  of  the  new  trolly 
onniibus  route  from  GuL'-eley  into  Wharfedale  took  ph'.oe  on 
Wednesday. 

The  route  is  three  miles,  but  there  is  still  to  complete  a  mile  and  a-half — 
from  the  junction  at  Menston  to  Burlcy.  It  is  proposed  to  institute  a 
40-mlnutes  service  in  the  morning  and  a  20-minutes  service  in  the 
afternoon. 

Women  Tramcar  Employes.— At  a  mcetuig  of  Darlington  Coimeil 
la-it  \vc(-k  there  wr.s  a  discussion  on  the  question  of  the  employiiu-nt 
of  women  tramcar  drivers. 

Aid.  C.  W.  St.\rmek.  chairman  of  the  Electriciiy  Ci.nimitfee.  said  that 
as  the  shortage  of  men  had  been  very  acute  duriiiL'  ilir  pa^l  month,  per- 
mission had  been  given  to  women  to  learn  to  dri\ c  i lainr  h ■-  in  order  that 
thoy  would  be  readj'  if  required.  A  large  ninnber  of  wniii'  n  m a,-  m^'jiged 
as  conductors.  The  motor  men  had  taken  exception  ti>  if  h  Ihhl:  v.nnieu 
to  drive.  The  department  had  had  great  difficulty  in  iiianilainiiit;  an 
efficient  service,  and  if  there  were  no  v/omen  ready  to  drive  it  would  pro- 
bably 7nean  closing  the  service. 

Mr.  T.  Crook-S  observed  that  the  pressure  had  been  so  great  that  even 
their  insj)ector3  and  traffic  manager  had  been  pressed  into  service  as 
drivers.  Nearly  the  whole  of  the  conductors  left  at  the  beginning  of 
the  war. 

Aid.  C.  H.  Le.icii  did  not  think  it  was  difficult  to  drive  a  tramcar,  aitd 
if  the  necessity  arose  he  would  Ix'  prepared  to  take  a  car  on  a  Saturday 
afternoon,  and  others  would  \u)  pro|)ared  to  do  the  same. 

Aid.  St.^hmkr  said  women  drivers  would  not  be  engaged  unless  it  was 
absolutely  necessary.  The  nu^n  were  jcalo\m  and  afraid  of  their  jiositions, 
but  the  Committee  had  .agreed  to  keepopen  the  ])ositions  of  all  men  who 
had  eidisled. 

The  (piestion  of  employing  women  conductors  at  Brulford  is  being 
eonsideied  by  a,  sub-committee  of  the  Tramways  Con\mittee. 

Arrangements  have  been  made  by  the  general  manager  of  the 
Manchesier  trnmwayB  (Mr.  J.  M.  MeI'".lroy)  to  begin  the  ex)ierimont  of 
employing  women.  On  Wednesday  mornin"  tun  or  three  women 
stalled  work  cs  conductors  on  cars. 
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EMPIRE  NOTES. 


Australasia. — Kjii^etcn  (Victoria)  Shire  Council  has  adopted  plans 
prepared  by  Mr.  H.  Smith  for  the  installation  of  the  electric  light, 
instead  of  gas.  and  has  decided  to  borrow  £10,000. 

Thames  (N.Z.)  Council  is  making  arrangements  for  the  installation  of  a 
100  kw.  hydro-electric  set,  with  an  aluminium  transmission  line.  The 
present  installation  consists  of  two  105  kw.  d.c.  generators  direct  coupled 
to  Diesel  engines. 

Napier  (X.Z.)  Council  has  decided  to  submit  to  the  ratepayers  pro- 
posals to  borrow  £68,000  for  tramway  extensions,  electric  mains  exten- 
sions and  additions  to  power-house  plant. 

Perth  (W-  Australia)  Council  have  received  a  report  from  their  elec- 
trical engineer  that  units  sold  during  the  six  months  ended  April  30  were 
1,790,658,  an  increase  of  3i  per  cent,  over  the  corresponding  lialf 
of  1913-14 ;  and  that  the  total  number  of  consumers  connected 
is  6.769. 

The  N.S.W.  Minister  for  PubUc  Works  has  authorised  the  extension  of 
the  Newcastle  tramway  from  MaryviUe  to  the  Newcastle  steelworks  (IJ 
milee,  single  track). 

Auburn  (X.S.W.)  Council  has  decided  to  hght  the  town  electrically,  an 
agreement  having  been  entered  into  with  Sydney  Council  for  the  supply 
of  current  by  the  latter  for  10  years. 

The  Council  of  Hamilton  (Queensland)  have  invited  offers  for  the 
supply  of  electric  light  and  power  plant. 

Samples  of  copper  wire  drawn  in  Japan  have  been  received  by  a  number 
of  AustraUan  firms.  The  copper  produced  in  Japan  last  year  was  nearly 
75,000  tons. 

WoUongong  (N.S.W.)  Municipal  Council  did  not  receive  any  specific 
offer  in  answer  to  their  invitation  for  the  supply  of  electric  current.  The 
Council  is  endeavouring  to  get  the  Pubhc  Works  Department  to  make 
an  offer  to  supply  from  the  new  jetty  power-house  at  Port  Kembla.  The 
lUawarra  Coke  Co.,  Coalcliff,  has,  however,  promised  to  submit  an 
offer. 

Mr.  C.  Kearney,  of  London,  has  suggested  to  the  N.S.W.  Government 
that  it  should  employ  the  Kearnej'  high-speed  method  on  the  tube 
railway  imder  S3dney  Harbour. 

The  Australian  Commonwealth  Defence  Department  has  approved  of 
the  expenditure  of  £935  for  a  Standard-Otis- Waj'good  electric  lift  for 
Eandwick  (N.S.W.)  Military  Hospital. 

Sydney  Electric  Lighting  Committee  recommend  the  expenditure  of 
£3,7.50  for  main  distributor  hnes  for  the  supply  of  electricity  within  the 
municipality  of  Auburn. 

Mr.  W.  Corin,  electrical  engineer  of  the  N.S.W.  public  works  depart- 
ment, has  submitted  a  project  to  the  Minister  for  utiUsing  tlie  water 
supply  system  of  Grafton  and  South  Grafton  in  connection  with  a  hydro- 
electric scheme. 

Fears  having  been  expressed  as  to  the  effect  of  the  provisions  of  the 
Greater  Melbourne  Council  Bill  with  res])Oct  to  taking  over  all  electrical 
services  in  the  metropolitan  area,  upon  the  interests  of  memliers  of  the 
Melbourne  Electric  Supply  Co.,  a  statement  was  made  recently  by  the 
Premier  of  Victoria  to  the  effect  that  there  is  no  reason  why  shareholders 
in  the  company  should  Ix!  alarmed  at  the  provisions  of  the  Bill.  The 
intention  of  the  measure  is  to  deal  equitably  with  all  interests  affected. 
In  1925  the  property  of  the  company  becomes  available  for  purchase  by 
the  municipalities  on  payment  for  its  then  value.  In  order  that  effective 
electrical  arrangements  for  the  metropolis  may  be  made,  the  Bill  provides 
that,  upon  the  metropolitan  Council  giving  six  months'  notice,  it  may 
acquire  the  property  at  any  time  Ijcfore  the  exi)iry  of  its  franchise.  The 
compensation  scheme  provides  also  for  [)ayment  of  an  amount  equal  to 
the  present  value  of  the  sum  of  whicli  shareholders  will  be  fieprivcd  owing 
to  the  curtailment  of  the  lease.  To  decide  the  amount  to  be  paid  in 
addition  to  the  property  value,  an  account  would  }>c  pre])ared  to  which 
all  usual  charges  would  l)c  del)ited  (including  depreciation,  &c.),  but  the 
amount  to  be  charged  as  interest  would  not  be  that  on  any  loan  raisii\gs, 
but  a  sum  equal  to  4  per  cent,  on  the  amf)init  jjayablo  as  property  value. 
If  the  compensation  clauses  result  in  injustice  being  inflicted  upon  the 
company  the  Government  is  prepared  to  amend  them. 

India.— " Indian  Engineering"  says  the  success  attending  the 
electric  pumping  expcrimpnt*,  in  the  Amritsar  district,  a3  r.  remedy 
for  waterlogging  and  its  attendant  evils  of  malaria,  is  attracting 
attention  in  Sinilr,. 

The  value  for  irrigation  pur|>oso  of  the  water  raised  is  found  to  l)e  a 
very  fair  return  upon  the  cost  of  the  electric  pumping  macliinery. 

Simla  municipality  are  extending  thcirelcctric  supply  mains  to  Summer 
Hill  on  the  west  and  Sanjouli  on  the  east,  besides  the  Ladies'  Mile  and 
houHCR  on  the  south  of  .Jakko.  I^irger  transformers  arc  hiring  installed 
in  all  th"  Bub-stations  in  Simla,  while  at  Chabba  a  new  500  k.v.a.  alter- 
nator will  1»  erected  shortly.  The  whole  of  the  work  is  to  be  completed 
Iwforo  the  beginning  of  the  next  Sinda  season  and  the  Municipality  hope 
Hhortly  to  be  in  a  jiOHition  to  meet  all  applications  for  current.  It  is 
int<'nded  to  supply  the  wiring  and  fittings  for  installations  and  to  supplv 
current  at  one  rupee  (Is.  td.)  i)er  lamp  per  nxmth  up  to  a  maximum  lif 
hve  lamps,  whether  the  consumer  uses  it  by  day  or  by  night.  Mativ 
Bhopkco|K!rH  have  already  availed  thomsclveg  of  the  offer. 


FOREIGN  NOTES.  g 

!iiiiii!iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiy^^ 

Chili. — The  ••  South  Amerier.n  .Jounic!  "  reports  that  the  con- 
ditions of  trade  during  the  past  six  montli:=  have  been  the  reveree 
to  what  was  expected  in  consequence  of  the  Euroiean  war. 

A  favourable  reaction  has  set  in,  bidding  fair  to  make  tilings  as  near 
normal  as  possible  under  the  circumstances.  Tlif  Government  have  been 
able  to  meet  their  obUgations.  The  coal  ami  copper  mines  are  in  full 
swing,  and  the  nitrate  industry  is  recovering  rapidly.  The  profits  of  the 
banks  in  the  first  six  months  of  1915  show  a  general  improvement  com- 
pared with  1914. 

Italy. — Tlie  oystem  of  electric  raUwayr.  (about  84  miles  in  all) 
which  is  being  constructed  by  the  Soc.  delle  Ferrovie  Vicinale  to 
connect  Rome  with  various  surrounding  localities  is  expected  to  be 
completed  by  the  end  of  the  current  year.  Tlie  electric  equipment 
i;=:  being  suppUed  by  the  Societa  Italian.-,  di  Elettricita  (Italian 
Thomson  Houston  Co.). 

Rouen. — In  order  to  expedite  the  transport  of  coal  an  electric 
loader  has  been  erected  at  Rouen,  which  will  discharge  2,000  tons  of 
coal  daily  direct  from  the  holds  of  vessels  to  railway  trucks  which  will 
be  in  waitmg  along  the  bank  of  the  Seine.  The  loader  will  be  ready 
for  regidar  work  by  Oct.  15. 


MISCELLANEOUS  NOTES. 


Annual  Outing. — On  Saturday  last  the  sixth  annual  outing  of  the 
employes  of  the  Brimsdown  Lamp  \\'orks  (Ltd. )  took  place. 

Rye  Houee  (Herts)  was  selected  for  the  outing,  and,  favoured  with 
ideal  weather,  a  most  enjoyable  day  was  spent.  After  luncheon  the  usual 
loyal  toasts  were  proposed  by  Mr.  C.  Rice,  managing  director  of  the 
company,  and  Mr.  H.C.  Sharrer  then  proposed  the  toast  of  "The  Brims- 
down  Lamp  Works  (Ltd.)- and  its  managing  director." 

Mr.  C.  Rice,  in  the  course  of  his  reply,  reminded  them  how  necessary  it 
was  that  in  these  abnormal  times  they  should  all  work  together.  Many 
difficulties  had  arisen,  but,  after  all.  what  were  difficulties  created  for  but 
to  be  overcome.  Many  who  were  with  them  on  the  occasion  of  the  last 
outing  were  now  serving  in  H.M.  Forces,  but  he  hoped  that  they  would 
return  safely  and  would  be  able  to  join  them  on  the  occasion  of  their  next 
outing. 

.\fter  luncheon  a  cricket  match  was  played,  ladies  v.  gentlemen,  the 
gentlemen  bowhng  and  fielding  left  handed  and  batting  with  sticks.  The 
rest  of  the  afternoon  was  spent  in  boating,  \isiting  places  of  interest  in 
the  neighljourhood,  &c.     In  the  evening  a  concert  and  dance  were  given. 

Inquests. — At  Kirkcaldy  Sheriff  Court  la^t  week  an  inquest  was 
held  on  (ieorge  Fernie,  an  apprentice  electrician,  who  was  found 
dead  inthe  workshop  at  the  power  station  at  Kinglassie  Colliery. 

Fornie,  who  was  1(3  years  of  age,  was  found  near  the  switchboard,  and 
artificial  respiration  was  attempted  without  success.  Witnesses  stated 
that  a  thorough  examination  of  the  cables  had  been  made,  but  without 
finding  any  leakage  or  cause  for  the  lad's  sustaining  an  electric  shock,  and 
they  could  not  account  for  his  death.  Besides  Ix'ing  properly  insulated, 
the  cables  were  jiropcrly  earthed. 

Mr.  HiiiH  Gordon  Eraser,  chief  electrical  engineer,  said  that  a 
thorough  inspection  of  the  plant  had  been  made,  and  it  was  impossible 
the  boy  could  have  been  killed  by  electric  shock. 

Dr.  A.  R.  WioHT,  who  had  carried  out  a  post-mortem  examination, 
said  all  the  organs  were  perfectly  healthy.  There  was  nothing  in  the  body 
to  show  the  cause  of  death,  but  everything  he  found  wiis  quite  compatible 
with  death  from  electric  shock.  From  what  ho  found  and  learned  he  was 
of  o|)inion  that  the  boy  died  from  electric  shock.  There  was  a  mark  of 
injury  on  the  left  thumb,  but  no  other  mark  on  the  body  or  clothing. 

The  jury  found  that  there  was  no  evidence  as  to  the  cause  of  death. 

An  nu|i:est  ua;  he!i!  la  t  v.cek  at  Wedncsbury  on  a  craiie  driver 
named  \V.  J.  Mr.ybury, 

Deceased  was  heljiing  to  unload  axles  from  a  truck.  The  orano  was 
stopped  to  allow  a  locomotive  to  pass,  and  a  few  minutes  after  deceased 
was  .seen  lying  on  the  top  of  the  cabin. 

A  notice  in  the  cabin  stated  that  when  the  crano  was  not  in  us?  tin 
switch  must  be  pulled  out.  Deceased  must  have  gone  to  do  some  oiling 
and.  forgetting  the  switch  had  In'en  left  in,  touched  the  live  wires,  thus 
receiving  an  electric  shock. 

The  electrical  engineer  (Mr.  Boffey)  said  there  was  no  reason  why  a 
screen  should  not  Ixi  placed  above  the  cabin  as  an  extra  precaution. 

The  jury  returned  a  verdict  of  "  accidental  death." 

Presentation.— T"he  employes  of  Messr,!.  .1.  H.  Tuokor  &  Co.,  of  Hay 
.Mill  .  r.irniingliani.  gathered  together  on  Friday,  the  3rd  inst.,  to  bid 
'  (Jood  bye  "  and  "  (iood  I.,uck  "  to  Mr.  J.  11.  Tucker,  the  son  of  the 
founder  ;'.nd  [iresent  head  of  the  lirni,  who  has  been  granted  a  com 


THE  ELECTRICIAN,  SEPTEMBER  10,  1915. 


863 


mission  in  the  Royal  Engineers,  and  who  was  leaving  on  tho  following 
day  to  joui  his  regiment. 

Mr.  R.  H.  Lamb,  who  has  boon  with  the  firm  .some  15  yeai's,  presided 
over  the  meeting,  and  referred  to  the  esteem  in  which  Mr.  Tucker  was 
held,  and  said  that  they  were  gathered  there  not  only  to  wish  him  '"  God 
.speed,"  but  to  ask  him  to  accept  a  fev.-  tokens  as  evidence  of  the  esteem 
and  regard  they  all  had  for  him. 

Mr.  Bisby.  who  has  been  with  the  firm  20  years,  on  behalf  of  the 
employes  in  the  works,  then  presented  Mr.  Tucker  with  a  Webley  &  Scott 
service   revolver  ;    Mi.ss  .Jeffries,  who  has  been  in  the  service  of  the  firm 


14  years  (on  behalf  of  the  office  staff)  presented  a  silver  cigarette  case 
suitably  inscribed  ;  and  Mr.  Willmott,  the  oldest  official  of  the  company, 
on  behalf  of  the  officials  asked  Mr.  Tucker's  acceptance  of  a  sword, 
sword  knot  and  scabbard,  suitably  engraved  as  a  record  of  the  occasion. 
Mr.  Tucker  thanked  them  all  very  heartily  for  their  good  wishes  and 
for  their  presents,  and  the  head  of  the  firm  (Mr.  J.  H.  Tucker)  referred  in 
terms  of  appreciation  to  the  men  who  had  already  gone  from  the  works 
and  were  nov,'  serving  their  country,  also  to  those  workers,  who. 
though  not  in  the  same  way,  were  equally  serving  their  country  and 
doing  their  duty.  Whilst  they  honoured  his  son  that  afternoon,  none 
of  the  others  were  forgotten. 


TENDERS    INVITED. 


Diesel  Engine. 

Pembroke  Urbr.n  District  Com-u'il  nivito  tenders  for  the 
supply  of  one  200  kw.  Diesel  Engine.  iSpecifioation,  general 
conditions  and  form  of  tender  from  the  Clerk  to  the  Council, 
Town  Ilall.  Ballsbridge,  co.  Dublin,  to  whom  tenders  are  to  be 
addressed  by  noon,  Friday,  Fejit.  17.  Se.e.  also  an  advertisement 
Turbo-Generators,  Boilers,  Condensing  Plant,  &c. 

Shanghai  Municipal  Council  invite  tenders  for  the  supply  and 
delivery  f.o.b.  British  port  of  (a)  one  Turbo-generator  of  not  less 
than  5,000  kw.  capacity,  with  Condensing  Plant,  &c.  ;  (6)  one 
or  two  Turbo-generators  of  about  10,000  kw.  capacity,  with 
Condensing  Plant,  &c.  Copies  of  specifications  and  forins  of 
tender  from  the  consulting  engineers,  Messrs.  Preece,  Cardew, 
Snell  &  Rider,  8,  Queen  Anne's  Gate,  Westminster,  S.W.,  to 
whom  tenders  (in  duplicate)  should  bo  delivered  by  noon,  Sept.  24. 

Johannesburg  Municipal  Council  invite  tenders  by  Sept.  25 
for  supply  and  erection  of  two  3,000-kw.  Turbo-alternators, 
Condensmg  Plant,  Switchgcar,  &o.  Specifications  from  the 
Controller  of  Stores,  and  tenders  to  the  Town  Clerk. 

Johannesburg  Council  also  require  tenders  by  noon  Sept.  30 
for  Two  (or,  alternatively.  One)  Water- tube  Boilers,  with  Super- 
heaters, Mechanical  Stokers  and  Draught  Plant.  Specifications 
from  the  Controller  of  Stores,  Municipal  Offices,  Johannesburg. 

Meters. 

Reioate  Corporation  require  tenders  by  Sept.  13  for  12 
months' supply  of  a.c.  Induction  Motor  Meters.  Specification  from 
the  Borough  Electrical  Engineer,  V,'r;\v  Common-road  Reigate. 

Converter  Plant  and  Transrormers. 

Xewport  (.Mox.)  Corporation  want  tenders  for  supply  of 
Converter  Plant  and  Transformers.  Particulars  from  Mr.  A. 
Nichols  Moore,  borough  electrical  enguieer. 

Electric  Lamps  and  Fittings,  &c. 

The  Guardians  of  the  Poor  of  the  Parish  of  Kensington 
(London)  invite  tenderr,  for  the  supply  of  Electric  Light  Lamps  to 
their  Infirmary,  Marlces-roa,d,  W.,  for  six  months  from  Oct.  L 
1915.  Forms  of  tender,  &c.,  from  the  Clerk  (Mr.  W.  R. 
Stephens),  Guardians'  Offices,  Marlocs-road,  Kensington,  W. 
Tenders  by  3  p.m.  of  Thursday,  Sept.  23. 

Edmonton  Guardians  require  tender.?  by  9  a.m.  Sept.  22  for 
six  months'  supply  of  Electric  Lamps.  Forms  of  tender  from 
the  Clerk,  White  Hart-lane,  Tottenham,  Middlesex. 

South  Shields  Guardian.",  require  tenders  by  10  a.m.  Sept.  27 
for  six  months'  supply  of  Electrical  Fitting.';,  Oils,  &c.  Forms 
of  tender  from  the  Clerk. 

Warrington  Guardians  want  tenders  by  10  a.m.  Sept.  22 
for  six  months'  r,up])ly  of  electrical  goods.  Forms  of  tender,  &c., 
from  the  Clerk,  l-ewsey-chambers,  Warrington. 

Switchgear,  Transformers  and  Cables. 

Shanghai  ^lunicipal  Council  invito  tenders  for  the  supply  and 
delivery  f.o.b.  British  port  of  c.h.t.  Switchgear  suitable  for 
22.000  volts  working  pressure ;  e.h.t.  Static  Transformers 
(22,C00  to  G.fiOO  volts)  of  4.20('  k.v.a.  and  2,000  k.v.a.  single 
jihase  and  3,000  k.v.a.  and  1,250  k.v.a.  three  plia.se;  and 
Armoured  Three-core  Cable  for  22,000  volts,  with  Boxc  . 
Specifications,  &c.,  from  the  consulting  engineers,  Mcfsrs.  Precec, 
Cardew,  Snell  &  Rider,  8,  Queen  Anne's-gate,  Westminster,  S.W., 
to  wliom  tenders  are  to  be  delivered  by  noon,  Sept.  29. 

Fuse  Blocks,  &c. 

The  Victorian  Railway  Commissioners  require  tenders  by 
1 1  a.m.  Sept.  29  for  5,000  Fuse  Blocks,  5,000  Sparc  Porcelaiii 
Bases  and  10,000  Spare  Fuse  Clips  (29,080).  Specifications  from 
the  Commissioners'  Offices,  Spencer-street,  Melbourne,  Australia. 


Ganerating  Plant. 

The  Australian  Commonwealth  Department  of  Dc-fenco 
require  tenders  by  noon- Oct.  25  for  Power-station  Plant  and 
Equipment  for  the  Naval  Dockyard  Cockatoo  Island,  Sydney, 
N.S.W..  and  bv  noon  Oct.  27  for  Machine  Tools.  Specifications 
from  Director'  of  Navy  Contracts,  Navy  Office,  Melbourne. 
Condensing  Water  Tunnel,  &c. 

Edinburgh  Corporation  require  tenders  by  10  a.m.  ()c*.  4  for 
the  construction  of  Shafts  and  Tunnel  for  obtaining  sea  water 
for  condensins  a'  th'^  new  Portobcllo  electricity  works.  Specifica- 
tion. &e..  fr.)in  tlie  Engineer.  De war- place  station.  Edinburgh. 
Telegraph  and  Telephone  Material,  Wire,  Instruments,  &e. 

The  Postmaster-Onerars  department  of  the  Commonwealth 
of  Australia  invites  tenders  (until  Sept.  23)  for  the  supply  of 
Condensers,  Galvanometers,  Relays  and  Sundries,  and  for 
Incandescent  Electric  Lamps,  and  (until  Oct.  G)  for  the  supply 
of  Poles  (iron  or  steel)  and  Fittings. 

The  Deputy  Postmister-General.  Brisbane  (Queensland), 
invites  tenders"  until  Oct.  6  for  supply  of  Tinned  Copper  Wire 
(schedule  357)  and  Porcelain  Pothcad  Insulators  (schedule  3G0) 
for  the  CoMMiiNwi:  M/i'ii,  l'.)stiii:is;i  r-tieneral's  Depar  ment. 

The  Dejmt\-  !'n,,iiii    ,!,  !■  i ;,  ik  r,i,l.  Melbourne,  invites  tenders 
by  3  p.m.  Sept.  L'l  tor  'lilrphone  l>;rts  (schedidc  1,225)  and  50 
'  Stop  Clocks  for  use  on  switchboards  (schedule  l,2C5),for  theAus- 

tralian  Commonwealth  Postmaster-General's  Department. 

The    Deputy    Postmaster-General,    Perth    (W.    Australia), 
requires  tenders  by  Sept.  29  for  Telephone  Switchboards,  &o. 
Tender  forms,  ui  all  cases,  from  the  Commonwealth  offices, 
72,  Victoria-street.  S.W. 
Engine  and  Dynamo,  &c. 

The  Deputy  Postmaster-General,  Adelaide  (South  Australia), 
requires  tenders  by  2  p.m.  Oct.  6  for  Portable  Internal-com- 
bustion Engine  direct  coupled  to  Draamo,  and  for  increasing 
capacity  of  Storage  Batteries  at  Central  Telephone  Exchange, 
Adelaide,  for  the  Australian  Commonwealth  postmaster- 
General's  Department.  Specifications  from  the  Deputy  Post- 
ma^.te^ -General. 

Meters  and  Time  Switches,  Cut-outs,  &c. 

Johannesburg  ('miiiril  i^eqiiiiv  t.'iiilrrs  \>\  ^c\>\.  -5  for  sup- 
ply of  1,595  Electri.n.N   .M.  Irr=  .'iid  :,f)  'I'lnir'  Swilrl.es. 

Johannesburg  (Trins\ ;  ;:.I)  Council  !■  i|Uirc  tcnil'TS  by  noon 
Sept.  28  for  supply  of  1,000  Sets  of  Smglo-polc  25-ampcrc  Iron- 
clad House  Service  Cut-out.-;  (contract  21).  Specifications  from 
the  Controller  of  Stores,  Plein-square,  Johannesburg. 

Electric  Capstans. 

Sydney  Harliour  Trust  Commissioners  invite  tender?  by 
2  p.m.  Oct.  25  for  the  supply  of  6  Electrically-operated  Wharf 
Capstans.  Specification,  &c.,  from  the  offico  of  the  Commis- 
sioners, Circular  (Juay,  Sydney,  N.S.W. 


TENDERS  RECEIVED  AND  ACCEPTED. 


Glasgow. — On  the  recommendation  of  the  Tramways  Committee 
tho  following  tender.?  h;-ve  been  accepted  by  the  Cor))oration  : 
(Chloride  Electrical  Storage  Co.,  storage  battery  for  Kinning  Park 
sub-station  ;  Mavor  &  Coulf.on,  motor-generator  and  switchbo.ird  ; 
Pirelli-Gener.'J  Cable  Works,  vulcanised  rubber  cables. 

Salkord. — The  tlorj)oration  have  accepted  the  tender  of  Bertram 
Thomas  for  the  supply  of  switchgear  required  for  rntr.ry  e:inv(>rter 
for  the  Broughlon  ('o|iper  Co. 
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LiVEsrooL. — The  Corporction  has  accepted  the  tender  of  Spurrier, 
Glazebrook  &  Co.  for  the  supply  of  lnl)iiiatin_'  oils  to  the  electric  ' 
supply  department  for  seven  month* 

LuTOK. — The  tender  of  T.  Ilickni;  ! ;  ieen  accepted  for 

the  erection  of  a  sub-station  z.t  £1,501.  :>■■. 

Melboukse. — The  City  Council  have  authorised  the  following 
purchase?  : — 

Four  three-phase  transformers,  Johnson  &  Phillips.  £613 ;  E.  A. 
ilachin  &  Co.  Pty.,  two  thermo-electric  pjTonictcrs,  £30.  5s.  ;  J. 
ilcIIv.Taith  &  Co.,  condenser  fuses,  schedule  prices  ;  Commonwealth  Art 
Pottery  &  Insulator  Co.,  insulators,  schedule  prices. 

H.\\VTHORX  (Victoria). — The  tender  of  H.  Tecsdale  Smith  at 
£55,064.  18s.  6d.  has  been  accepted  by  the  Hawthorn  Tramway 
Trust  for  the  construction  of  the  permanent  way  for  the  electric 
tramway  from  Jlel  bourne  to  Bunvood. 

Waibc.\  (X.Z.) — The  Australian  General  Electric  Co.  has  received 
an  order  from  the  Dominion  Cement  Co.  for  hydro-electric  generatuig 
plant,  sub-station  equipment,  &c.,  for  their  power  house  at  Wairua 
fX.Z. )  The  plant  will  comprise  two  water-wheel  driven  a.c.  genera- 
tors of  1,250  k.v.a.  (50  cjcles,  500  revs,  per  mm.,  5,5<X)  volts)  and  two 
d.c.  generators  of  30  kw.  (1,000  revs,  per  min.,.  230  volts).  Current 
tvill  be  stepped  up  to  22,000  volts  for  transmission. 

Coventry. — The  Corporation  have  placed  ordere  with  the  British 
Thomson-Houston  Co.  for  (i.OOO  kw.  turbo-generator  set,  and  with 
Babcock  &  Wilco.x  for  four  boUers. 

Sydney. — Tlie  City  Council  have  received  the  following  tenders 
for  supply  of  33.000  volt  cable  : — 

With  copper  sheath  :  Noycs  Bros.  £18.300,  W.  T.  Henlcv's  Telegraph 


Works  Co.  £18,770.  lis.  2d.,  Siemens  Bros.  £18,985.  British  Insulated  & 
Helsby  Cables  £19,125.  Western  Electric  Co.  £19.2110.  18s.  9d..  British 
Oentral  Electric  Co.  £20,560,  Australian  General  Electric  Co.  £21,663. 
Lawrence  &  Hanson  £25,875,  N.  Guthridge  £38,252. 

Ditto,  without  copper  sheath  :  W.  T.  Henlev's  Tilegraph  Works  Co. 
£16,808.  16s.  lOd.,  Noyes  Bros.  (m.  for  accr'jifn,,.-,)  £17,050,  Western 
Electric  Co.  £17.641.  17s.  6d..  Siemens  Bros.  £17.770.  British  Insulated 
&  Helsby  Cables  £17,941.  8s.  2d.,  Australian  General  Electric  Co.  £18,900, 
Lawrence  &  Hanson  £23,625,  N.  Guthridge  £35,162. 

The  Electric  Lighting  Committee  also  reconimeinl  the  Council  to  accept 
the  tender  of  Xoyes  Bros,  for  laying  the  above-im  ntioncd  cable  at  the 
following  charges  :  Provision  of  superintending  orticor  at  £75  per  month  ; 
140  joint  boxes,  £9.  Is.  6d.  each  ;  two  pumping  sets.  £85.  15s.  each  :  five 
spare  boxes,  £9.  Is.  6d.  each  ;  two  spare  length.s  of  cable,  each  163  yds., 
on  contract  basis  of  15s.  l-86d.  per  yard  ;   five  spare  l>oxes,  £9.  Is.  6d.  each. 

The  Committee  also  recommend  the  acceptance  of  the  tenders  of  F.  S. 
Lee  for  10,000  volt  .and  33.000  volt  straight  stem  and  10,000  volt  disc  h.t. 
insulators  ;  Australian  General  Electric  Co.  33.000  volt  disc  h.t.  insu- 
lators ;  N.  Guthridge.  5,000  volt  20  k.v.a.  transformers.  £64  ;  5,000  volt 
50  k.v.a.  ditto,  £98  ;  10.000  volt  20  k.v.a.  ditto,  £64  :  10,000  volt  50  k.v.a. 
(littt>.  £98  each,  and  oil  for  same  at  2s.  3d.  per  gallim  :  Austi'alian  General 
Electric  Co..  5.000  volt  100  k.v.a.  transformers,  £202.  16s.  each  ;  10,000 
volt  100  k.v.a.  ditto,  £238.  16s.  each. 

The  Committee  also  recommend  that  two  arcing  ground  suppressors 
for  33,000  volt  50-cycle  circuits,  with  switches,  transformers,  relays,  &r.. 
be  ordered  from  the  General  Electric  Co.  of  America  at  £1,510  (exclusive 
of  duty),  and  that  .50,000  yds.  7 /Hi,  300.000  yds.  7  14.  150,000  yds.  19  Hi 
and  200,000  yds.  19/14  bare  copper  cable  be  ordind  from  British  Insu- 
lated &  Helsby  Cables  at  a  total  cost  of  £18.050.  subject  to  variation 
according  to  fluctuations  of  prices  of  metal. 

Wednesbiry. — The  Comicil  liave  placed  an  order  with  the 
British  ^^'estin!rhouse  Co.  for  a  rotr.rv  converter  rt  £1,.580. 


FINANCIAL    MATTERS. 


^Illllllllllllllilllllllllllllllllll!lilllllllllllllllll!lllllllllllllllllllll!l^ 


MUNICIPAL  ACCOUNTS. 


Dundee. — Tlie  annual  report  of  tlie  cilv  trrmw.iys  ('.epartnicnt  for 
th(!  year  endetl  May  15  states  that  the  total  capital  expenditure  is 
£371,145,  of  which  £189,456  has  been  redeemed  or  met  by  placing  to 
sinking,  depreciation  and  other  fluids. 

Revenue  was  £68,273  (compared  with  £69,504  in  previous  year),  and 
workinj;  and  f;eneral  expenses  were  £43,358  (£43.438),  fearing  gross  profit 
£24.915  (£26.0(i(i).  Interest  rc(iuircd  £8,9!K)  (£8.741).  and  inconle  tax 
£322(t210),  and  £LO0O  (as  in  previous  vear)  was  contributed  toCoinmon 
Good.  Hinkiim  fund  required  £6,700  ■(£6,400).  and  £5.900  (£7.800)  has 
been  placed  to  rt'newals,  £1,942  (£1,900)  to  depreciation  and  £60  (£12)  to 
reserve.  Traffic  receipts  ]»r  car-mile  ll-.504d.  and  working  expenses, 
including  power,  7-49.-k1.  Pa-ssengers  carried  were  1S,753,140(  19.042,344) 
and  car-miles  run  I,388,:J45  (1,387,980).  The  Council  are  making  up  the 
pay  of  their  emplnyes  who  have  joined  H..\I.  Forces  to  the  amount  they 
received  in  the  Corporation  service,  and  these  allowances  and  a  war  bonus 
to  the  other  em ploy(?s  whose  wages  do  not  exceed  30s.  ]xjr  week  amoimted 
to  £1,116.     Si.x  new  cars  were  added  to  the  rolling  stock. 

Eccles. — Tin-  aeeotuits  of  the  electricity  department  for  the  j'car 
ended  .March  31  show  total  capital  expenditure  £05,968  (increase 
£1 ,384),  of  which  £21 ,373  has  been  repaid. 

Revenue  was  £1 1,909  and  v/orkinc  and  general  ex|X;nses  were  £7,069. 
leaving  gross  profit  £4,840.  After  providing  for  interest,  repayment  of 
loans,  sinking  fund,  income  tax,  &o.,  the  net  balance,  transferred  to 
reserve,  w.is  £632, 

South  Shields. — The  accoimts  of  the  electricity  supply  undertaking 
for  the  year  ended  March  31,  which  were  adopted  at  the  Council 
meeting  last  week,  show  total  capital  expenditure  £216,270  (increase 
£25,33.3),  of  which  £72,003  lia.s  been  repaid. 

Revenue  wa.s  £14,483  (compared  with  £33,775  in  previous  year), 
working  expenses  were  £17,534  (£16,822),  leaving  gross  profit  £16.949 
(£|f>,9.53).  Sinking  fund  required  £8,099  (£7,6.52),  interest  £4,81 4  (£1,698) 
nnil  other  expenses  £788  (£1.081),  leaving  net  profit  £3.248  (£3,522). 

The  report  of  the  borough  electrical  engineer  (Mr.  Harry  S.  Ellis) 
states  that  but  for  the  war  there  would  have  Ix'eii  a  record  sur|)hM. 
Avcrogc  price  of  coal  was  12s.  3d.  per  ton  (compareil  with  14s.  2d.),  but 
the  price  has  now  ri.scn  to  about  2U.  Rents,  rales  and  taxes  inorcasod 
£1.071.  Kxteiisive  additions  to  the  plant  were  made  during  the  year. 
Till'  orifinal  e»tiniate  of  the  co.st  was  £30,000  and  the  cslinniteK  based  on 
provisionally  iieri  pled  tenders  amounted  to  £29.884.  The  new  |>lanl 
imluiles  a  2.000  kw.  British  Westinghouse  turbine  connected  to  two 
Ihri-c  phaw  Kcnerators,  two  Balwoek  boilers,  a  (ireen's  econnmiser. 
FrnH.r  &-  ('lialmern  coal  conveying  plant,  HritiBli  Insidaled  &  Helsby 
.ul.l,.-  Worthington  and  Weir  pumps,  &c.     The  War  (JIUeo  have  granleil 


war  service  badges  to  every  man  of  recruitable  age  in  the  service  of  the 
department  whose  services  could  not  be  dispensed  with.  Kelvin's 
•.'cneratcd  were  5,849,477  (5,569.143)  and  sold  4.665,380  (4.569,798). 
Total  costs  were  0-90d.  (0-88d.)  per  kelvin,  or  l-57d.  (l-53d.),  including 
capital  charges.     Connections  are  equal  to  8.015  kw.  (6,934  kw.) 

South  Shields. — The  accounts  of  the  Corporation  tramwaj-s  for  the 
year  ended  March  31  show  total  capital  expenditure  £181,096  (ui- 
crcase  £7,497),  of  which  £26,106  hiis  been  redeemed. 

Revenue  was  £39,845  (compared  with  £38,330  in  previous  year),  and 
working  expenses,  including  v>ar  services,  were  £25,510  (£22,585),  leaving 
gross  profit  £14.335  (£1.5.745).  Interest  and  sinking  fund  required  £8.741 
(£8,638),  net  balance  being  £5.594.  of  which  £2.400  is  to  be  devoted  to 
rehef  of  rates.  Average  total  revenue  per  car-mile  was  10-308d.  (increase 
0-0638d.)  and  working  expenses  (including  power)  were  6-432d.  Pas- 
sengers carried  were  10.479,421  (increase  474.257  exclusive  of  soldiers 
carried  free,  and  car-miles  run  927,728  (increase  29,713),  and  units  used 
for  traction  1,200,086. 

Mr.  W.  T.  BoBSON,  general  manager  and  engineer  (who  has  since 
resigned,  on  his  appointment  as  manager  of  the  Simthampton  tramways), 
says  in  his  report  the  decrease  of  £10  ))er  week  in  the  receipts  since  the 
outbreak  of  the  war  was  the  more  noticeable  because  the  omnibus  service 
was  inaugurated  on  July  30,  but  the  increa.se  in  the  numlier  of  top- 
covered  cars  has  undoubtedly  pri^vented  a  greater  decrease.  The  popu- 
larity of  the  universal  Id.  fare  system  is  shown  by  the  fact  that  no  sug- 
gestion or  request  for  alteration  of  fares  has  iK'en  made.  The  examjilo  of 
the  Council  in  adopting  the  Edison  accumulator  omnibus  has  been 
followed  in  several  other  towns  and  I  lie  reliability  and  freed(un  from 
breakdowns,  with  the  low  running  costs,  have  proved  the  wisdom  of  the 
course  taken.  During  right  months  the  "buses  carried  156.203  pivss  angers 
and  ran  22,197  miles,  the  receipts  Ix-ing  £607  (6-.5.5d.  per  mile).  This  is 
barely  enough  to  meet  all  charges,  including  depniiatiou.  but  the  'buses 
are  feeilers  to  the  tramways,  and  it  is  pmbaMi-  that  any  apparent  deficit 
is  made  up  on  the  tramways.  39.000  units  have  Ix'en  used  on  the  'buses 
re|)resiMliuL'  a  revenue  of  £159  to  the  eleetrieal  department. 


COMPANIES'  MEETINGS  AND  REPORTS. 


ABERDEEN  SUBURBAN  TRAMWAYS  CO.-  .\t  tlie  meeting  last  week  the 
clmiinmu  (.\lr.  .lainis  Mi.irns)  said  thai  llir  shrinkage  of  revenue  for  the 
half  year  ended  .July  31  was  due  i)artly  to  I !».  prevailing  war  eondition». 
but  more  (o  the  bad  weather  of  this  sinunirr.  Notwithstatuling  the 
nhrinkaKi-  in  reveluie,  which  is  enlin^ly  due  to  temporary  causes,  tlioy 
Ihouj^ht  that  the  tinu'  had  arrived  for  an  iiu  leased  divitlend.  Kor  many 
y<>ars  I  heir  jMilicy  had  K'en  (o  restrict  the  disidend  in  oriler  that  they 
mivjht  build  up  a  strong  iiMiewal  and  depreciation  fund.  That  fuml  now 
amounted  to  hull  the  capital,  and,  in  view  of  the  condition  of  the  under- 
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taking  generally,  the  directors  were  satisfied  that  they  would  not  require 
to  write  ofi  in  future  years  so  much  as  in  the  pa.st.  In  regard  to  the 
negotiations  for  tlie  purchase  of  their  undertaking  by  the  Council,  no 
substantial  progress  had  been  made.  In  place  of  the  late  Mr.  Jackson 
the  directors  had  appointed  Mr.  .Tames  Sellar  a  director  of  the  company. 
The  report  wsis  adopted  and  a  dividend  of  5  per  cent,  was  declared. 

ALLGEMEINE  ELEKTRICITATS  GESELLSCHAFT.— At  the  recent  meeting 
of  this  company  at  Berlin  the  sclieme  for  acquiring  the  Berliner  Elek- 
tricitats  Werke  (A.G.)  was  approved.  In  the  course  of  his  speech  the 
chairman  (Dr.  W.  Rathenau)  said  that  their  an.xiety  concerning  raw 
materials  had  completely  gone  and  the  blockade  no  longer  affected  them. 
CLYDE  VALLEY  ELECTRICAL  POWER  CO.— Including  £11.535  brought 
forward,  the  profit  for  the  past  half-year  amounts  to  £54,095.  After 
adjusting  interest  and  transferring  £18,709  to  contingency  fund  for 
depreciation.  &c..  the  directors  recommend  that  £4,276  be  transferred 
to  reserve  fund  and  £10,000  applied  in  writing  down  cost  of  legal  charges, 
and  after  paying  the  dividend  on  the  preference  shares  to  31st  pro.x., 
£12.4li0  ha.s  been  carried  forward. 

BISHOP'S  STORTFORD,  HARLOW  AND  EPPING  GAS  AND  ELECTRICITY  CO. 
.•it  the  recent  meeting  the  chairman  (Mr.  E.  L.  Burton)  said  that  they 
were  on  the  point  of  supplying  electricity,  and  it  was  not  their  fault  that 
thej-  had  not  been  in  a  position  to  do  so  before.  The  contractors  had 
been  busy  elsewhere  on  Government  work,  and  their  own  installation  had 
had  to  be  deferred.  They  had,  however,  practically  everything  complete 
now.  and  hoped  in  a  few  weeks  to  be  able  to  supply  electricity  provided  a 
sufficient  nuiiitxr  of  (leople  in  Bishop's  Stortford  required  current. 

MEXICAN  NORTHERN  POWER  CO. — The  directors  announce  that  they 
will  not  lie  alile  to  meet  the  interest  on  the  first  mortgage  bonds  due 
Jan.  1, 1916.  With  the  proceeds  from  sales  of  prior  lien  bonds  authorised 
in  May,  1914,  and  loans  made  on  the  sectirity  of  the  bonds,  the  directors 
state  that  they  have  been  able  to  make  considerable  progress  with  the 
completion  of  the  dam  and  the  transmission  line  to  Parral,  and  it  is  hoped 
that  the  company  wlU  be  able  to  deliver  power  to  consumers  about  the 
middle  of  this  month.  It  is  manifest,  however,  that  the  company  w-ill 
not  be  in  a  position  to  pay  the  interest  on  the  first  mortgage  bonds  on 
.Ian.  1,  1916,  and  therefore  default  will  .again  take  place.  Some  plan  of 
reorganisation  must,  therefore,  be  devised. 

MANAOS  TRAMWAYS  &  LIGHT  CO.  (LTD.)— At  the  recent  meeting  the 
chairman  ( Jlr.  Gin.  Watson)  said  that  the  receipts  for  the  ]iast  year  had 
declined  17  per  cent.,  but  tlie  expenses  had  been  reduced  by  about  14 
per  cent.  The  relationship  between  the  company  aijd  the  Government 
was  cordial  and  contracts  were  loyally  carried  out.  \\^lile  the  Amazon 
VaUey  had  suffered  severely  on  account  of  the  rfibber  position,  the 
country  was  now  developing  other  industries,  which  would  assist  in 
securing  the  future  prosperity  of  Brazil. 

UNITED  ELECTRIC  CAR  CO.  (LTD.)— After  charging  £5.332.  8s.  4d.  for 
depreciation  (including  £4.500  added  to  reserve),  the  profit  for  the  year 
ended  .Juno  .30  is  £8,552.  15s.  9d.,  and  with  £2,1.54.  as.  1  Id.  from  last  year, 
the  total  is  £10,707.  Is.  8d.  Deducting  the  jireference  dividend  for  the 
six  months  ended  Dec.  31,  1914  (£3,000),  the  available  balance  is 
£7,707.  Is.  8d.  The  directors  recommend  payment  of  the  preference 
dividend  for  the  half-year  ending  .June  30  (£3.000),  and  the  carrving 
forward  of  £4,707.  Is.  Sd. 


NEW   COMPANIES,   MORTGAGES  AND 
CHARGES,  &c. 

NEW  COMPANIES. 

SEEAR,  SCOTT  &  CO.  (LTD.)  (141,463).— Reg.  Sept.  1,  capital  £.3,000  in 
£1  shares  (2.250  7  per  cent.  |)reference  and  750  ordinary),  to  take  over  the 
business  of  mainifaoturing  electrical  and  general  engineers,  carried  on  by 
Secar,  Scott  &  Co..  Ltd.  (old  company),  and  to  carry  on  the  business  of 
mechanical,  electrical,  telegraphic  an<l  general  engijieers,  &c.  Private  com- 
pany. First  directors  are  J.  Scott  (chairman),  E.  C.  Seear  (secretary),  and 
K.  H.  Vuile.     Reg.  office:   5Ia,  St.  Peters-street,  South  Croydon. 

TOKMO  MFG.  CO.  (LTD.)  (141,466).— Reg.  Sept.  1,  capital 
£20,000  in  £1  shares,  to  carry  on  the  business  of  manufacturers  of  and 
dealers  in  bearings  for  machinery  and  vehicles,  shafting  and  hangars  for 
power  transmission,  intern.al  combustion,  steam  and  electrical  engines  and 
motors,  &c.      Private  eonipaiiy.     Keg.  oHiec^  :   (ST-S.  l5unhill-row,  E.C. 

MORTGAGES  AND  CHARGES. 

DEFRIES  &  GOLDMAN  (LTD.)— Particulars  of  £600  "B"  debentures, 
H  ited  .\ug.  21,  191.5,  have  been  filed,  amount  of  present  issue  Ix'ing 
:;ii(i.  Pro]K-rty  charged:  Company's  proiicrty,  including  uncalled 
.  i|.ital.     Xo  trustees. 

ELECTRO-FLEX  STEEL  CO.  (LTD.)— Issue  on  Aug.  20,  1915,  of  £5,100 
cl.  l,.Mf  ures,  part  of  scries  of  which  particulars  have  already  been  filed. 

PRITCHETT  &  GOLD  AND  ELECTRICAL  POWER  STORAGE  CO.  (LTD.)— 
I'aill.  ul.rs  ,,f  t:ill,(HMI  .l.l„-iMiii.-^.  ,.|,.;il,-il  Aul'.  12.  191.5,  have  been  fileil, 
tlv  amount  of  j.Trs.ril  issui^  l»-ing  £10.0110.  Pn.pcrty  charged^:  ('<im. 
piny's  properly,  including  uncalled  capital  .jnd  premises  at  Dagenharu, 
INse.v,  with  fi.\ed  machinerj-,  &c.     No  trustees. 

RECEIVERSHIP. 

BROWN  &  PARSONS  (1913)  (LTD.)— Notice  o(  appointment  of  A.  R. 
Mi^i.n.  \Volvrrliarii|ilon-slriit.  Ijudlcy,  as  receiver  on  Aug.  27,  191.5, 
\iiiil(r  powers  contained  in  debentures  dated  Oct.  13,  1913,  has  been  filed. 


CITY  NOTES. 


MEMORANDA  (Sept.  S).— Bank  rate  5  per  cent,  (since  Aug.  8,1914) 
Consols  65  jV-  Consols  Pay  Day  Oct.  1.  Stocks  and  Shares  Ticket 
Days  Sept.  28  and  Oct.  13.  Pay  Days  Sept.  10  and  29.  and  Oct.  14. 
Price  of  silver,  ■233d.  

BRITISHELECTRICTRANSFORMERCO.  (LTD.)— The  directors  have  paid 
an  interim  dividend  at  the  rate  of  6  per  cent,  per  annum  (less  tax)  on  the 
ordinary  shares  for  the  past  half-year. 

CANADIAN  GENERAL  ELECTRIC  CO.  (LTD.)— The  directors  have  de- 
clared a  di\  idenil  of  IJ  pi-r  cent,  for  the  quarter  ending  30th  inst.,  and  a 
half-yearly  dividend  of  3  •  [ii-r  cent.,  being  at  rate  of  7  per  cent,  per  annum 
on  the  common  and  preference  stocks. 

CITY  OF  LAS  PALMAS  WATER  &  POWER  CO.  (LTD.)— A  circular  has  been 
issued  intimating  that  the  debenture  interest  cannot  be  met.  owing  to 
delay  in  the  execution  of  the  work  and  the  necessity  to  modify  the  con- 
tract. Delays  were  caused  by  the  opposition  of  landowners,  but  the 
Municipal  Council  granted  an  e.Ktension  of  time  for  completing  the  works, 
on  condition  that  modifications  were  made  in  the  original  plans,  which 
involved  considerable  increase  of  expenditure.  The  contract  with 
Messrs.  Dick,  Kerr  &  Co.  had  consequently  to  be  modified.  The  con- 
tractors are  prepared  to  execute  the  altered  contract  and  to  guarantee 
its  completion  within  the  time  limit  (April,  1916)  allowed  for  £170,000, 
instead  of  £125,000  originally  contemplated,  and  the  contractors  are  also 
willing  to  provide  the  extra  money  if  the  company  v/ill  furnish  them  with 
collateral  security  in  Prior  Lien  bonds,  with  a  certain  margin  of  cover. 
Application  has  consequently  been  made  to  the  Treasiu-y  for  sanction  of 
a  prior  lien  bond  issue,  and  when  a  reply  has  been  held  a  meeting  of 
debenture  holders  will  be  held.  It  is  also  proposed  that  the  interest  on 
the  debenture  stock  shouhl  be  paid  for  the  next  two  years  in  prior  lien 
bonds. 

EASTERN  EXTENSION  AUSTRALASIA  &  CHINA  TELEGRAPH  CO.  (LTD.) 
The  directors  have  declared  an  interim  dividend  for  the  quarter  ended 
.June  30  last  of  2s.  fid.  per  share  (tax  free),  payable  on  the  15tli  prox. 
The  share  register  v/iU  be  closed  from  Oct.  7  to  14,  inclusive. 

LIVERPOOL  DISTRICT  LIGHTING  CO.  (LTD.)— The  directors  have  de- 
clared an  interim  dividend  of  4  per  c6nt,  per  annum  for  the  half-year 
ended  June  30. 


ELECTRICAL  COMPANIES'  SHARE  LIST. 

What  were  known  as  "  official  quotations  "  are  not  now  issued,  but 
we  give  below  the  latest  prices  at  which  actual  transactions  took  place 
on  ot  before  Wednesday,  Sept.  8.  The  greatest  care  is  taken  in  compiling 
these  figures,  but  the  difiSoulty  of  verification  is  now  much  increased. 
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Electricity  Supply. 

Bournemouth  &  Poole  E.L.  Ord. 

Do.    4i%  Cum.  Pref 

Do.    6%  Cum.  2nd  Pref 

Brompton  &  Kensington  Ord . . . 
Central  Elec.  Supp.  G.  Deb.  St 
Charing  Cross  West  End  &  City  Debs... 

Do.    ii%  Pref 

Do.     Ord 

City  of  London  Elec.  Lt  Ord , 

Do.    6%  Pref 

Do.    5%Deb.St 

County  of  Ljjndon  Or.t 

Do.     6%  Pref 

Do.    2nd  Deb 

Edmundson's  Elec.  Supp.  4i%  Debs... 
Kensington  and  KnightsbridgeOrd.  .. 

Do.    Deb.  St  

London  Elec.  Supp.  6%  Pref. 

Do.     4%  Mort.  Debs 

Metropolitan  E.  Supp.  Ord 

Do.     1st  Mort  Deb 

I  Midland  Elec.  Corpn.,lst  Mort  Deb.  St 
Newcastle  &  Dist.  E.L.  6%  2nd  Dbs  . . 
Newcastle-'on-TyneE.S.5%2dMtDb.St. 
North  Metropolitan  E.  P.  Supp.  6%  Pref 
South  London  E.S.  1st  Mort.  Debs.    . . 

I  Urban  Elec.  Supp  4 J%  Db.  St    

Waste  Heat  &  Gas  Elec.  Gen.  Stations.. 
I  Westminster  E.S.  Corp.  Ord 

Do.    4i%  Cum.  Pref ■. 

Electric  Railways  &  Tramways. 

British  Elec.  Traction  5%  Debs 

Do.    6%  Cum.  Pref 

I  Central  London  Guar,  Assented  Ord,  . . 
Do.        do.        Assented  Def.  Ord.  . . 

i    Do.    4l"i  Pref 

Do.    4%  Deb.  St 

City  &  S.  London  Deb 

Do.    Pref.  1896    

Lanarkshire  Tramways 

I  London  Electric  Ry.  Ord 

I    Do.    4%  Praf 

Do.    4%Deb3 '. 

I  Metropolitan  Ry.  Con.  Ord 

Do.    34%  Pref. 


Prica, 
Wed. 
Sept.  S. 


Do.    34",?  Convertible  Pref. 

Do.    34%  A  Dobs 

Do.    34%  Debs 

Metropolitan  Dist  Ry.  Ord... 
Do.    4%  Prior  Lion    
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73it 
761 1 


9\\ 
14 
62J 
85 
24i 
774 
744 
82l 
634 
14  !J 
92 


Rats 

PER  CENT 

Yielded. 


6  5    0 

7  5    5 
4  17    0 

4  10  11 

6  16    7 

5  14    4 

4  12    9 

5  16    8 

7  5    5 

4  13    0 

5  13    1 
4  11  U 


Mar,  Sept 
Feb,  Aug 
Feb  Aug 
Mar,  Sept 

Jan,  July 

Aug,  Feb 
Feb,  Aug 
Mar,  Jly 
Jun,  Deo 
Mar.  Sept 
Feb,  Aug 
My.  Nov 

July 
Feb,  Aug 
Jan,  Jly 

Jan.  Jly 

Mar,  Aug. 
Jan,  Jiy 
Jan,  Jly 

Mar.  Sept 

Mar,  Sept 
Apl,  Oct 
Jan,  Jly. 

Apl,  Oct 
Mar,  Aug 

Mar,  Sept 
Jan,  Jly 

Apl,  Oct 
Fob,  Aug 


Jan,  Jly 
Jan.  Jly 
May.  Nov 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Mar.  Sept. 
Jan,  Jly. 
Fob,  Aug 
Feb.  Aug 
Fob,  Aug 
Jan,  July 
Jan,  July 
Fob.  Aug 
May,  Not 


t  Ex  dividend  or  Interest 
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ELECTRICAL  CO»IPANIES'  SHARE  USl.— Continued. 
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Electric  Railways  and  Tramways 

Metropolitan  D'st.  Ry.  4J%  First  Pref 

Do.     6%  Perp.  Debs 

Do.     4%  Debs 

Do.    4%  Debs.  (1903-5) 

Do.     4%  Guar.  Stock 

Underground  E.  Rys.of  London  Shares. 

Do.    AOrd 

Do.     6%  Inc.  Debs 

Do.     6%  Inc.  3ds.,  ex.  coup.  15  .... 

Do.    4i%Bd5 

Yorkshire  W.  Riding  Ord 

Do.     Pref 

Electric  Manufa-.turing,  &e. 

Babcock  &  Wilcox  Ord 

Brit.  Aluminium  Ord 

Do.     Prior  Lien  Debs 

Do.    6%Pref 

Brit.  Inculated  &  Helsby  Ord 

Do.     6%Cum.Pret 

British  L.M.Ericidon  Mfg.  Cm.6%  Pref. 
Brit  Westinghouse  Pref •. . . . 

Do.    6%  Prior  Lien  Debs. 

Do.    4%MortDeb.  St    .' 

Callender'sCable,  &c.,  Co.  OrJ 

Do.     5%  Pref 

Castner  Kellner 

Dick.  Kerr  &  Co.  6%  Pref.    

Elison  &  Swan  U.Elec.Lt.  A.  £3  pd 

Elac.  Construction  Ord ^  . . . 

Do.     7%  Cum.  Pref 

Do.  4%  Debs 

General  Elect'ic  b^i,  Pref 

W.  T.  Henley-s  Tclegh.  Wks.  Co.  Ord. . 

Do.     4i%  Cum.  Pref 

Do.      4i%Db 

India  Rubber,  G.  P.  &c.  Ord 

Do.  Pref 

Do.      4%  Debs 

Telegh.  Con.  &  Main.  Co 

Do.    4i%Debs 

Vickers  Ord 

Do.    5%  Pref 

Do.     1st  Debs 

Do.    4J%  2nd  Debs 

Telegraphs. 

Amazon  Telegh.  Co.  5%  Debs 

Anglo  American  6%  Pref.  Ord 

Do.    Def.  Ord 

Commercial  Cable  4%  Debs 

Cuba  Submarine  Ord 

Do.     10%  Pref 

Direct  Spanish  10%  Pref 

Direct  United  States 

Eastern  Tel.  Co.  Ord 

Do.    3i%Pref 

Do.    4%  Debs :... 

Eastern  Extension  Tel.  Co.,  4%  Debs.. . 

Do.    Ord 

Gt  Northern  Tel.  Co.  with  Coup.  6 

Indo-European    

Marconi's  Wireless  Tel.  Co 

Do.    7%  Pref 

West  India  &  Panama  Ord 

Do.     1st  Pref 

Western  Telegh.  Co 

Do.    4%  Deb.  St 

Western  Un  ion  SO  yr.  Bds 

Telephones. 

American  Telephn.  &  Telgh.  $100  Cap- 
Cuban  Telephn.  Co.  5%  Bds 

Monte  Video  Telephn.  Ord   

New  York  Telephone  4t%  Bds 

Orienul  Telephone  Ord 

Do.    Db.  St 

Telephn.  Co.  of  Egypt  Db.  St 

United  River  Plate  Ord 

Do.    5%  Cum.  Pref 

Do.    Deb.  Stk 

Financial  and  lnvestm3nL 

GlobeTele?h.  Si  Trust 

Do.    6%  Pf. 

Mackay  Com  pan  ies*  Common  

Do.     $100  Pref    

Submarine  C.ible  Trust  Certs 

Colonial  and  Foreign  Railways, 

Anglo  AreentineTrams.  5%  Debs. 

Do.    41%  Debs 

Do.    4%  Debs 

Do.    5J%l3tPref 

Do.    5J%  2nd  Pref 

Brazilian  Traction  Ord 

Do.    6%  Pref 

BrisbaneTrams  Ord 

Do.    5%  Cum.  Pref 

St    4i%'  British  Columbia  4t%  Con.  Dob*.  . . . 

5  91  %    Calcutta  Elec  Trams.  Ord 

.    5%  j   Havana  Elec  Ry.  5%  Bds •. . 

5   6%     Madras  Elec.  Trams  6%  Gum.  Pref.   . 

10   5%  I  Manaos  Trams  5%  Debs 

Meiico  Trams  Common  St  

Do,    5%  B<Js    

Montreal  Street  Ry.  4J%  Debs.  <I922) . . 
Rio  de  Janeiro  Tram,  L.  &  P.  50  yr.  Bds 
Toronto  Railway  Co.  4|"  ~ 


10  10°, 

5  5/0 
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Colonial  and  Foreign  Electric  Supply,  & 

?o^t 

'A 

1074 
93i 


II   14  7 

4  13  10 

7     I  4 

4  17  0 


Feb,  Aug 
Jan,  July 
Jan,  July 
Jan,  July 
Mar,  Sept 


Mar,  Sept 
Mar,  Sept 
Jan,  July 
March 
Jan,  Jly 

Apl,  Oct 

Mar 
Jan,  July 
Jan.  July 
Aug,  Feb 
Jan,  July 
Mar,  Sep 

Acni 
Apl,  Oct 
Jan,  July 
Jan,  July 
Feb,  Aug 
May.  Nov 

Sept 
Feb.  Aug 

May 
Jan,  July 
Jan,  July 
Jun.  Dec 
Feb,  Aug 

Jun,  Dec 
Feb,  Aug 
Apl,  Oct 
Apl,  Oct 
Mar,  July 
Jan,  Jly 
May,  Aug 
May,  Aug 
Jun,  Dec 
Jan,  Dec 

Jan,  July 
fT3,My,Aug,N 
Fb,My.Aug,N 
Ja.Ap.Jly.O 
May,  Nov 


Ja,Ap,Jly,0 

Ja,My,Jly,0 

Ja,My,Jly.0 

May,  Nov 

Feb.  Aug 

Ja,AD.Jly.0 

Ja.  My,  Jly 

Mayi  Nov 

April 

July 

May,  Nov 

May,  Nov 

Mr,Jly,O.Dec 

Jan,  Dec 

May,  Nov. 

Ja.Ap.Jn.O 
Jan,    Jly 

Nov. 
May,  Nov 
Apl,  Oct 
Jan.  July 
Jan,  July 
Apl,  Oct 
Jan.  July 
Jan,  July 

Sp.Dc.Mr.Jn 
Sp.Dc.Mr.Jn 
Ja.Apl.Jly.O 
Ja,Ap,jiy,0 
Apl,  Oct 

Jun,  Dec 

Jan,  July 

Jan,  July 

Jan,  July 

Jan,  July 

Fb.M.Ajg.N 

Ja,Api,Jly.O 

May 

May,  Nov 

Mar,  Sep 
Feb,  Aug 

Jan,  July 

Fb,M,AuBr,N. 

Mar,  Sep 

Feb,  Aug 


5    3/0  I    Adelaide  Elec  Supply  6%  Pref.. 

St  I  5%  I     Do.    5%  Debs 

101     6/-,  Bomb.-iy  E.  S.  «iT6%  Pref 

5    9%      Calcutt.i  E.  n  O:;,   Ord    


t  Ex  dividend  or  Interest 


Feb.  Aug 

Mar.  Sept 
Jun.  Dec 

May,  Nov 
Mar.  Sept 
Ja,Arl,Jiy,0 
June,  Dec 
Apl,  Oct 
Jan,  July 
Ja.Apl.Jlv.O 
Jan,  /uly 
May,  Nov 
Jan.  July 
Jan,  July 


METAL  PBICES. 

Me.=«rs.  J.  B.  Camham  &  Sons,  132,  Upper  Thames-street,  London,  E,C..  quote  under 

t  :;te  Sept.  8  the  following  as  the  present  basis  prices  of 

New  Mstals,  per  lb.  per  ton. 

Solid  Drawn  Brass  Tubes.... -^        13j.      English  Lead..  .......  _„     £24     0    0 

Solid  Drawn  Copper  Tubes  .,.,.,     13H.     Antimony   .^..__....„_     Nominal 

Brazed  Copper  Tubes    _     13id. 

Brazed  Brass  Tube] ISd.  Old  MsTAUi  per  ton. 

Brass  Wire ....._     I2id.     Clean  Scrap  Copper _     £63    0    0 

Copper  Wire  ^ ._       13d.     Braziery  Copper  Scrap £57    0    0 

Rolled  Brass  _       13d.     Clean  Scrap  Braa £50    0    0 

Brass  Sheets  „___„_     l-'d.     Old  Lead    £17    0    0 

Old  Zinc £42     0    0 

per  ton.      Hollow  Pewter £115    0    0 

Coppsr  Sheet!    _.,_„„_     £93    0    0      Black  Pewter ,„....     £75    0     0 

Spelter £74     0    0      Gun  Metal « £54    0     0 

Mr.  A.  Joseph,  Earl-street,  London-road,  Southwark.  London,  S.E.,  quotea  under  date 

Se-  •   ".  the  following  prices  of  Scrap  Metals  : — 

per  ton.  per  ton.     f 

Aluiainlum  Cuttine:    £75    0    0     Old  Lead £19  10    0 

Clean  Mixed  Brass    _     £52    0     0     Tea  Lead £17  10     0 

Clean  Copper £63    0     0      OiiZ-..' £44     0     0 

Braziery  Copper £57    0    0      Hollow  Pewter £110     0     0 

Gun  MeUl £61    0     0      Shaped  Blade  Pewter £8)     0     0 

Mr.  Joseph  can  supply  solder  at  the  following  prices  per  ton  i  P\\m\b^r'%  Solder  (in  bar 

or  strip).  £70 ,  Commeiclal  Tinman's  Solder.  £90  ;  Blowpipe  Solder,  £  103. 


ELEOTRIC  TRAMWAY  &  RAILWAY  TRAFFIC  RECEIPT& 


AMideen  Corporatioa  . . . 

.Vn^b-.'^rgentine 

.^sliioii-under-Lyne 

.A;,'r  .>ji  ooration 

Diih  E;ectric  Trams.  Ltd 
Bii».enh3ad  Cor|joiation . . 
t  airmtigham  Corporation 
cilackbum  Corporation  . . 
Blackpool  Corporation  . . 
Blackpool  and  FIe3twood 
Bolton  Corporation 


Bournemouth  —  |  guses 
Sradfc  ra  Corporation  .... 
Brighton  Corporation 

Bristol  Trams  {b1S2!8k;. 
Burmah  E.  Trams  &  Ltg. 
Burnley  Corporation    .... 

Burton  Corporation 

Bury  Corporation 

Calcutta TramwaysCo.  .. 

Cambome-Redruth    

Cardiff  Corporation 

Cork  Electric  Trams  Co.. . 
Covsntry  Corporation  .. 
Croydon  Corporation  .... 

•Derby  Corporation 

Dove  r  Corporation 

Dublin  k  Lucan  Rallwty  . 

Dubli.i  United 

Dundee  Corporation 

East  Ham  Council 

Exeter  Corporation 

Glasgow  Corporation 

Glossop  Trams ■ 

Gloucester  Corp: 
Hallux  Corpn. 


/Trams 
\  Buses 

HiLs.;ng3  Elec  Trams  Co. 

Huddfrsfield  Corpn 

rlul!  Corporation 

■  llord  District  Council. . . 

litest  jn  Corporation .... 

ipe?  ic.'i Corporation  .... 

IslocfThanetCo 

iClli v'.i'T.ock  Gorpoi  adon . . 

Lan.-.vkshire  Trams  Co. 

i..at:ca'hire  United   .... 

ij!f  It  Corporation  .... 

L'Icesttr  Corporation  .. 

l,a-th  Torporation  .... 

Lincoln  Corporation  . . . 

Liverpool  Corporation 

JanJui.no&ColwynBayR 

l.ondun  County  Council  . 

Lowt-sto.'tCorporation  .. 

M  aidsto  ne  Corporation . . 

nlaiicnesterCorpoiation  . 

Nelson  Corporation 

Nowcaslle-on-Tyne  Corpn 

Newport  (Mon.)  Corpn. . . 

Norfiampton  Corporation 

Nottingham  Cor.'ior.itlon 

Uldhaiu Corporation  .... 

Portsmouth  Corporation . 

Prestc.i ..Corporation  .... 

R-;l..    ■ 


1  Corivratton 

sail  '    '  .V.rpora.-..  ^n. ... 
S-.i !        Torpor.::.;;!... 
^■■.        I   Tton  C<   • 
:'k  ■  T.orpcr.it     '.. 

:v,         v.olJs 

SI'  <.y.Hyd  ...  ! 
:;•.  ...nJCor,  ir.../a 
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NOTES. 

Fatigue  of  Workers 

An  interesting  discussion  took  place  before  the  Economic 
-Science  and  Statistics  Section  of  tlie  British  Association  in 
regard  to  the  effect  of  fatigue  upon  the  output.  The  subject 
was  fully  discussed  from  the  point  of  view  of  the  number  of 
accidents  and  amount  of  output  at  various  hours  of  the  da}', 
and  stress  was  laid  on  the  importance  of  rest  pauses  in  the 
day's  work.  Fatigue  of  our  workers  in  normal  times  means 
a  vast  economic  loss  to  the  coimtiy,  and  at  the  present  time 
might  mean  defeat.  There  are  symptoms  which  show  that 
there  Is  an  accumulation  of  fatigue  going  on  in  the  country, 
and  we  agree  with  the  suggestion,  made  by  Prof.  Mcjirhead, 
that  social  unrest  might  reasonably  be  interpreted  as  the 
result  of  accumulated  neglect  of  hygienic  and  humane 
conditions  of  labour.  Mr.  P.  S.  Florence  struck  the 
correct  note  in  advising  the  meeting  to  ascertain  the  limits 
of  a  workman's  capacity  and  to  determine  the  scientific 
limit,  lest  that  in  two  months'  time  they  might  find  vhe 
whole  working  population  crippled.  Ceriain  of  the  speakers 
refen-ed  to  a  ten-hour  day  and  seven  days  per  week.  To 
our  knowledge  a  considerable  amount  of  important  Govern- 
ment work  lias  been  carried  out  on  much  longer  working 
hours.     The  work  has  been  paid  for  on  a  time  basis  and 


waste  has  been  the  inevitable  result.  A  serious  aspect, 
which  was  not  dealt  with  by  any  of  the  speakers  taking  part 
in  the  discussion,  is  that  the  present  high  rate  of  wages — 
due  to  long  workmg  hours  and  to  other  causes — will  un- 
doubtedly tend  to  make  the  working  classes  dissatisfied 
when  employers  are  compelled,  as  they  will  be  compelled, 
to  reduce  the  rate  of  payment  to  the  level  which  ruled  before 
the  war. 


There  is  undoubtedly  a  limit  beyond  which  efficient  labour 
cannot  be  given.  It  is  generally  admitted  that  a  reduction 
of  workmg  hours,  as  with  the  one-break  system,  does  not 
reduce  the  output  in  the  same  proportion,  and  an  obvious 
solution  of  the  problem  is  to  engage  more  men.  Prof.  B. 
Moore  aptly  remarked  that  the  excuse  for  the  present  state 
of  affairs  might  be  that  in  this  war  we  thought  at  first  that 
we  were  m  for  a  100  yards  race,  where  it  was  now  seen  that 
we  had  to  settle  dowm  for  a  four-mile  spin.  For  maximum 
output  it  is  necessary  to  keep  the  machinery  employed 
during  the  whole  24  hours,  but  employed  by  using  mi- 
fatigued  men.  This  could  be  accomplished  by  worldng 
three  shifts  of  four  hours  "on  "  and  eight  hours  "  off,"  and 
in  some  respects  this  is  preferable  to  three  eight-hour  shifts. 
In  conversation  with  a  representative  of  the  "  Daily 
Telegraph,"  the  Right  Hon.  Alexander  C.-vrli.sle,  for 
many  years  General  Manager  and  Chairman  of  Managing 
Directors  of  Harland  &  Wolff,  Belfast,  said  that  he  had  had 
practical  experience  and  proof  during  the  -10  years  with 
which  he  was  connected  with  shipbuilding  and  enghieering, 
that  continuous  overtime,  iiistead  of  increasing,  actually 
decreased  output.  A  workman  may  work  overtime  for 
perhaps  a  week  or  a  fortnight  consecutively,  but  after  that 
he  loses  time  in  the  morning  for  what  he  may  put  in  late, 
and  it  is  only  natural  that  the  workman  should  take  advan- 
tage of  the  opportunity  of  putting  in  overtime  chiefly  for 
the  sake  of  the  extra  money.  People  without  practical 
knowledge,  he  said,  probably  thmk  that  manual  work  can 
be  continued  almost  any  length  of  tune,  and  in  his  opinion 
the  British  A.ssociation  had  done  well  in  drawing  attention 
to  the  importance  of  arranging  rest  paiLses,  as  well  as  of 
organising  increased  output. 


Electrical  Haulage  on  Canals. 

On  another  page  we  publish  an  account  of  the  system  of 
electric  haulage  now  in  use  on  the  Trent  and  Mersey  Canal. 
This  is  of  interest,  for,  as  far  as  we  are  aware,  it  is  the  first 
example  of  electric  canal  haulage  m  this  country.     The 
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canal  in  question  is  luiHsual  in  that  it  includes  a  tiumel  over 
a  mile  in  length.  There  was,  cdnsequently,  more  than 
usual  reason  to  hate  some  mechanical  method  of  propulsion 
in  this  instance,  and  finally  a  haulage  barge  was  adojjted 
which  hauls  itself  along  a  steel  rope  by  means  of  electrically- 
driven  drums.  By  this  method  about  30  boats,  most  of 
them  with  20-ton  loads,  can  be  hauled  at  one  time  at  about 
2  miles  per  hour.  At  present  this  method  is  only  \ised  for 
that  part  of  the  canal  rimning  through  the  timnel,  but  we 
hope  that  when  its  advantages  are  fully  realised  it  may  be 
extended  to  a  greater  length.  From  time  to  tune  there  has 
been  agitation  in  this  coimtry  to  make  greater  use  of  the 
canals,  which  have  largely  fallen  into  disuse  owing  to  the 
cost  of  working  and  the  competition  by  other  means  of 
transit.  The  whole  subject  was  considered  by  a  Com- 
mission some  few  years  ago,  but  no  great  developments 
seem  to  have  followed  this  mquiry.  In  Germany  it  is 
otherwise.  On  the  Teltow  Canal,  the  equipment  of  which 
was  describal  in  The  Electrician  in  190G,  electric  haulage 
is  used  on  an  extensive  scale,  and  it  is  fomid  that  the  cost 
oi  haulage,  including  the  maintenance  of  buildmgs  and 
machinery,  amounts  to  only  0-054d.  per  ton-mile.  Interest 
and  sinking  fund  charges  and  depreciation  of  plant,  as  dis- 
tinct from  the  canal,  bring  up  the  total  to  O-lOld.  per  ton- 
mile  for  a  yearly  traffic  of  2,000,000  tons.  The  electrical 
plant,  however,  is  of  an  extensive  character,  and  includes 
electric  tractors  as  well  as  electric  tugs.  In  this  comitry 
we  do  not  suppose  there  would  be  scope  for  an  installation 
of  this  kind,  but  it  is  not  imlikely  that  a  good  deal  more 
might  be  done  by  means  of  modest  equipment  like  that 
used  on  the  Trent  and  Mersey  Canal. 

Disposal  of  Electricity  Supply  Profits. 

TuNBRiDOE  Wells  Corporation  have  succeeded  in  getting 
a  useful  claiLse  inserted  in  their  Extension  Provisional  Order 
of  this  year.  The  clause,  which  was  set  out  in  full  in  a  recent 
issue,  relates  to  the  disposal  of  the  surplus  profit  of  the 
imdertaking  and  the  formation  of  what  is  termed  a  workmg 
capital  fimd.  Though  similar  powers  have  been  obtained 
by  means  of  a  private  Bill,  this  is,  we  believe,  the  first 
instance  of  such  powers  having  been  granted  in  a  pro- 
visional order.  Hitherto  mimicipal  electricity  supply 
undertakers  have  been  somewhat  hampered  by  statutory 
restrictions  as  to  the  disposal  of  surplus  profits,  but  we  hope 
that  the  Tunbridge  Wells  j)recedent  will  be  fre([uently 
followed.  However,  we  should  like  to  see  the  clause  modified 
so  as  to  prevent  the  allocation  of  profits  to  tlie  relief  of  rates, 
or  at  all  events,  luitil  there  is  an  adequate  reserve  fund.  The 
present  claase  should,  even  so,  prove  quite  useful,  as  it 
will  enable  local  authorities  to  encourage  the  use  of  cooking 
and  heating  apparatus  and  any  new  developments  of  elec- 
tricity among  its  consumers  ;  it  will  also  enable  new  con- 
sumers to  be  connected  up  pending  the  receipt  of  sanction 
to  new  loans.  We  welcome  tliis  departure  of  the  Hoard 
of  Trade,  as  it  seems  to  indicate  a  desire  to  look  with  sym- 
l»atliy  on  the  demand  whidi  has  been  made,  and  which  has 
constantly  been  supported  in  these  colunms,  for  full  powers 
for  municipal  electricity  undertakings  to  carry  on  tlieir 
ba-^incss  rm  up  to  diitc  ((.minciiiiil  lines. 


Edison  Batteries  for  Submarines.— It  is  stated  that  the 
first  official  tests  have  been  carried  out  on  the  Edison  nickel 
batteries  to  be  fitted  in  the  submarines  of  the  United  States- 
Navy,  and  that  the  results  are  highly  satisfactory.  Three 
vessels  will,  therefore,  be  fitted  with  these  batteries  for  cruising; 
tests. 

A  Pocket  Size  Blasting  Machine.— In  the  "  Mining  and 
Engineering  "World  ''  is  described  an  electric  blasting  machine 
so  small  that  it  can  be  carried  in  the  pocket,  the  dimensions 
being  ii  in.  by  3|  in.  by  2-J-  in.,  while  the  weight  is  only  4^  lb. 
It  can  fire  from  three  to  five  blasting  caps,  and  is  worked  by 
gi\'ing  a  sharp  twist  to  a  handle,  which  generates  the  current 
and  fires  the  shot.  The  handle  is  removable  so  as  to  make  the 
machine  fool-proof. 

Coating  for  the  Interior  Surface  of  the  Ulbricht  Globe.^ 

A  Commission  of  the  Vorband  DcutseluT  Elektiotechniker  on 
Lighting,  as  a  result  of  experiments  (detailed  by  Mr.  A. 
UtzLnger  in  the  "  Elektrotechnische  Zeitschrift"),  has  made  the 
following  recommejidations  as  to  the  Ulbricht  Globe  : — 

Its  diameter  should  be  not  less  than  1  -5  metres ;  2-5  metres  is,  however, 
preferred.  It  should  be  constructed  of  galvanised  sheet  iron,  that 
known  as  "Columbus  sheet"  being  very  suitable;  and  its  inner  surface 
coated  with  zinc-white.  The  coating  should  consist  of  a  ground  colour 
of  white-lead  or  a  white-lead  substitute,  such  as  permanent  white 
(baryta-white),  rubbed  in  varnish  and  thinned  with  a  mixture  of  equal 
parts  by  weight  of  copal  lac  and  turpentine.  This  is  covered  with  three 
coats  of  a  surface-colour  prepared  as  follows  : — 

( 1 )  100  parts  of  zinc- white  are  stirred  with  8  parts  of  water. 

(2)  100  parts  of  colourless  fresh  animal  or  vegetable  size  are  dissolved 
in  .500  parts  of  water. 

(3)  100  parts  of  the  zinc-white-water  mixture  (1)  are  added  to  6  parts- 
of  the  solution  of  size  (2),  and  the  mixture  thoroughly  stirred. 

This  surface-coating  should  be  renewed  once  a  year,  the  soiled  surface- 
coating  being  first  removed  by  washing  with  water.  The  ground  of  oil- 
colour  remains  permanently  on  the  sheet -iron  wall  of  the  globe. 

For  the  ground,  95  grammes  p<'r  square  metre  of  the  white  varnish  is. 
required  ;  and  for  the  finishing  coats,  2()0  grammes  of  the  zinc-white- 
water  colour  per  square  metre. 

A  New  Cottonless  Gunpowder  (?) — The  following  has  f  oimd 
its  way  into  our  office,  and  although  we  think  it  was  possibly 
intended,  judging  by  its  appearance,  lor  one  of  oiu-  lay  con- 
temporaries, we  feel  it  is  in  any  case  worthjjof  publication  : — 

Snt :  It  seems  to  me  extraordinary  that  no  notice  has  been  taken  of 
Dr.  Kravjaroff's  invention  ;  no  doubt  it  is  due  to  sex  prejudice.  As  I 
happen  to  be  familiar  with  science  as  well  as  something  of  a  linguist,  I 
enclose  a  translation.  In  Prof.  Lowes'  recent  I'ajx'rs  at  the  Royal  Society 
of  Arts,  just  published,  you  see  the  learned  autlior  fully  realises  that  the 
explosion  goes  down,  but  he  is  quite  innocent  of  any  knowledge  how  to- 
utilise  this  property, — Yours  truly,  .Millicent  W.  Taylor, 

P.S. — I  would  have  sent  this  to  Lord  Fisher's  Committee  but  it  has  not 
a  single  woman  scientist  on  it, — M.  W,  T, 

This  great  invention  is  due  to  a  young  lady  scientist,  Dr,  S,  Kravjaro£E. 
She  took  her  degree  in  organic  chemistry  at  a  very  early  age  and  has 
devoted  herself  to  research  work  since.  (>n  the  outbreak  of  the  war  she 
had  a  small  laboratory  equipiM'd  in  an  unfr((|uent«;d  wood.  Meals  are 
brought  to  her  twice  a  day,  and  she  can  thus  devote  her  entire  intellectual) 
energy  to  the  subject  in  hand  without  interruption  or  distraction. 

Essential  details  of  her  inventions  are  kept  profoundly  secret,  but  the- 
general  principles  are  now  known.  Every  reader  of  the  scientific  articles 
in  the  ])ress  knows  that  the  force  of  high  explosives  goes  downward,  just 
as  heat  goes  up.  Dr,  S.  Kravjaroff  was  cxiKMJmenting  with  trinitro- 
mannite  and  other  nitrates,  sometimes  more  aeeuratoly  called  ethers,  of 
the  sugar  group.  She  succee<led  in  petting  great  power,  but  the  force 
was  still  sent  mainly  downward.  In  a  moment  of  inspiration  she  thought 
of  nitrating  invert  sugar  ;  and  to  her  delight  she  obtained  a  high  explosive 
which  sent  its  force  almost  entirely  upward.  This  set  her  on  the  right 
path,  and  she  soon  found  that  an  admixture  of  dextro.se  or  levidose,  so 
called,  as  is  well  iniderstood,  U'cause  they  have  the  ])ower  of  rotation  to 
the  right  and  left  respectively,  gave  her  n  horizontal  component  such  that 
the  force  varieil  in  magnitude  and  direction  a.s  the  cosine  of  the  propor- 
tion of  invert  sugar  to  dextrose  or  levulose.  This  explosive  is  not  (miy 
made  without  cotton,  hut  it  can  Ixi  tired  with  a  much  lighter  gun.  The 
inventor  elaims  that  a  charge  poseil  with  proper  orientation  with  the  right 
proportion  of  dextrose  to  give  the  elevation  lomsponding  with  the  range, 
(•xplodcN  violently,  sending  all  its  force  In  tin-  direction  away  from  where 
It  was  IgniltMl:  so  that  the  gun  harivl, whose  fioution  is  merely illreetive, 
can  he  made  extremely  light.  We  are  iuiliinil  to  think  the  enthusia«ra 
of  a  great  inventor  may  have  li'd  her,  i>erhii|w,  a  little  too  far.  That  a 
charge  of  this  explosive  should  send  out  the  whole  body  of  power  as  a 
sort  of  long  rod  of  force  of  Ihii  same  sl/.e  jis  ilu-  gun  iMire  Is  very  nearly 
ineoncelvahle.  We  cannot  but  llilidv  that  111.  re  would  lx<  a  good  ileal  of 
errant  force,  or  stray  field,  as  sclc^ntlsls  call  it ,  which  will  need  a  Imrii'l  of 
appreelalile  Hulmlance  to  ki'e|>  It  within  tlie  necVssary  Iwunds,  Aliuo- 
lulely  full    information  as  to  the  details  lia^;.  perhaps  not  unnaturally^ 
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been  denied  us :  but  we  feel  from  what  has  been  divulged  that  we  liav® 
here  an  invention  which,  if  we  go  to  war.  may  not  only  decide  the  fate  of 
Bulgaria,  but  of  most  of  the  rest  of  Europe, 

British  Standard  Specification  for  Electricity  Meters.— 

I'nder  the  above  title  Report  No.  37  of  the  Engmeering  Stand- 
.ards  Committee,  revised  August,  1915,  has  just  been  issued. 
The  revision  has  been  undertaken  by  the  Sub-committee  on 
Klectrical  Accessories,  of  which  Mr.  C.  H.  Wordingham  is 
chairman,  and  it  has  been  found  necessary  to  redraft  entirely 
the  fii'st  edition  issued  in  1907  and  also  to  extend  it  in  view  of 
the  growth  of  the  size  of  electrical  installations.  The  speci- 
fication is  intended  to  ajsijly  to  the  sale  of  meters  by  the  manu- 
facturer to  the  purchaser,  but  has  been  drawn  up  so  that  meters 
conforming  to  these  requirements  may  be  expected  to  fulfil  the 
conditions  imposed  by  the  Board  of  Trade  on  meters  used  by 
public  supply  undertakings.  It  has  been  found  necessary  to 
■  distinguish  between  the  portion  of  the  main  circuit  in  the  meter 
and  that  outside  the  meter  :  consequently,  besides  definitions 
of  "  main  circuit  "  and  '"  pie.ssure  circuit,"  definitions  are  also 
■jiven  of  "  meter  current  circuit  "  and  '"  meter  pressure  circuit." 
Tlie  standard  sizes  of  meters  include  sizes  for  currents  up  to 
L  .5,000  amperts.  The  registering  mechanism  is  dealt  with  at 
'  some  length  and  the  limits  of  error  aro  specified  in  a  concise 
table,  the  formula  used  in  the  first  edition  of  this  specification 
having  been  discarded.  Meters  are  required  to  have  the 
testing  constant  plainly  marked.  Appendict.o  have  been  added 
■  dealing  with  the  precautions  to  be  taken  in  the  erection  of 
meters,  and  notes  are  given  on  the  testing  of  meters.  The 
Report,  the  price  of  which  is  7s.  9d.  post  free,  may  be  obtained 
direct  from  the  ofiices  of  the  Committee,  28,  Victoria-street, 
Westminster,  S.W. 


Current  Topics, 

Subjects  of  current  interest  dealt  with  in  this  issue  include 
the  following  : — 

Dr.  J.  F.  H.  Douglas  contributes  an  article  on  "  Leakage  Flux 
Calculations  "  (p.  8S0). 

~  We  give  a  report  of  the  meeting  of  the  British  Association  at  Man- 
chester by  our  special  correspondent  (p.  887).  Our  Leading  Article 
deals  with  the  work  of  the  Association  (p.  884). 

I  )We  reproduce  the  following  Papers  read  before  the  British  As.socia- 
tion  last  week  :  "  The  Capacity  of  Aerials  of  the  Umbrella  Tj'jie," 
by  Prof.  G.  W.  O.  Howe  (p.  870)  ;  "  A  Self  Adjusting  Commutating 
Device,"  by  Prof.  l\Iile.s  Walker  (p.  872)  ;  "  Exposure  Tests  of  Light 
Aluminium  Alloys,"  by  Prof.  E.- Wilson  (p.  886);  "Transformer 
Core  Loss  as  affected  by  Triple  Harmonics,"  by  Messrs.  H.  M.  Lacey 
and  C.  H.  Stubbings  (p.  87-t)  ;  "  The  Heating  of  Iron  when  Mag- 
netised at  Very  High  Frequencies,"  by  Mr.  N.  W.  McLachlan  (p. 
877)  ;  and  "  A  Note  on  Earth  Resistance,"  by  Prof.  E.  W.  Marchant 
(p.  882). 

^  .^We  describe  the  electric  haulage  system  now  in  ojieration  on  the 
Trent  and  Mersey  Canal  (p.  875). 

Companies'  Meetings  and  Reports. — Meetings  of  the  Dumbarton 
Burgh  and  County  Tramways  Co.  and  Electro  Bleach  &  By-Products 
are  reported,  and  the  directors'  reports  abstracted  include  those  of 
Bolckow.  Vaughan  &  Co.,  Dundee  Broughty  Ferry  &  District  Tram- 
ways Co.,  Nairobi  Electric  Power  &  Lightmg  Co.  and  Southern 
Electric  Tramways  Co.  of  Buenos  Ayrcs  (p.  899). 


OBITUARY. 


M.^TTFtEW   H.    Gray.— \\c   icgrct   tu    record   the   death   of   Mr, 
Matthew  Hamilton  Gray,  which  took  place  at  Glenquoich,  Perth- 
-hire,  on  the  2nd  inst.     Deceased,  who  was  61  years  of  age,  was  bom 
'  <  Glasgow,  was  educated  at  Greenock  and  University  College  School, 
iidon,  and  was  trained  as  a  mining  engineer.     Havmg  acquired 
i.crioiice  in  South  Ar)ierica  and  the  United  States  he  took  up  an 
liijintment  at  Borneo.     After  a  few  years  ho  relumed  and  entered 
service  of  the  IndLi  Rubber,  Gutta  Percha  &  Telegraph  Works 
as  engineer  and  later  as  engineer-in-chargc  m  tlie  company's 
submarine  cable  laying  department.     Ho  was  in  charge  of  many 
submarine  [cable   laying    and    repairing  expeditions,  and  was  re- 
sponsible for  t\v  laying  of  several  imi)ortant  cables.     He  retired 
om  active  servic^e  some  ycar^*  ago.     He  was  buried  on  tlie  (itii  itist. 
the  family  vault  at  East  VVickhara,  where  the  late  Mr.  Robert 
f  Kaye  Gray  and  many  other  memljcr.s  of  the  family  are  laid  to  rest. 


Sir  Wm.  V.4n  Horne. — The  death  is  annoimced  of  Sir  William 
Van  Horne,  president  and  chairman  of  the  Canachau  Pacific  Railway 
Co.  until  1910.  Deceased  began  work  as  a  telegraph  boy  m  the 
service  of  the  Illinois  Central  Railroad,  but  he  rose  rap'dly  through 
the  various  grades  of  the  service,  and  in  1881  he  became  general 
manager  of  the  Canadian  Pacific  Railway,  in  the  completion  of  which 
he  took  a  promment  part. 

KnxED  IN  Action. — Sapper  Geo.  N.  Halliwell,  of  the  1st  E.  Lan" 
cashire  Field  Co.,  Royal  Engineers,  has  been  killed  m  the  Dardanelles. 
Deceased  was  a  mechanical  engineer  who,  at  the  outbreak  of  war, 
was  employed  at  the  British  Westmghouse  Co.'s  works  at  Trafford 
P.irk,  Mine  lester. 


APPOINTMENTS  VACANT  AND  FILLED. 


Shanghai  JIunicipal  Council  require  a  chief  assistant  clerk  and 
accountant  for  their  electricity  department.  Salary  400  taels  (about 
£46)  per  month.  Applications,  with  copies  of  testimonials,  &c.,  to 
Messrs.  Preece,  Cardew,  Snell  &  Rider,  8,  Queen  Anne's-gate,  West- 
minster, S.W.,  by  Tuesday,  Sept.  28.  Further  particulars  are  given 
in  an  advertisement. 

A  mechanical  engineer  is  wanted  for  the  tramway  power  house  of 
the  Chatham  &  District  Light  Railways  Co.  Commencing  salary 
£2. 1.5s.  per  week  with  2s.  war  bonus.  Applications  to  the  Company. 
Power  Station,  Chatham.     See  an  advertisement. 


Mr.  R.  E.  Livesley,  of  Whalley  Range,  has  been  appointed  shift 
engmeer  at  Stretford  electricity  works,  in  place  of  Mi'.  T.  Woodhill, 


Mr.  A.  Wilson  has  been  appointed  "  power-house  economist  "  at 
the  Sydney  municipal  electricity  works,  at  £37.5  per  annum. 

In  consequence  of  the  resignation  of  Mr.  A.  E.  Wilson,  Depu  y 
City  Electrical  Engineer  at  Bristol,  consequent  upon  hi  appoint- 
ment as  electrical  engineer  to  the  chief  engineer  of  the  Southern 
Command.  Bristol  Electrical  Committee  recommends  the  Coimcil  to 
promote  Mr.  A.  J.  Newman,  who  has  been  in  the  service  of  the  Com- 
mittee for  1 1  _yea-s,  to  tlie  vacant  position  at  £3.50,  'ising  to  a  maxim imi 
of  £400  per  annum  ;  to  promote  Mr.  A.  J.  Ostler  to  the  position  of 
sub-station  engineer  at  £200,  rising  to  £250 ;  and  o  promote  Mr. 
1.  A.  D.  Pedler,  to  the  position  of  mains  engineer  at  £175,  rismg  to 
£250. 

Senor  Alvarez  Cortes  has  been  appointed  as  manager  of  the 
Uruguay  Government's  electric  power  stations. 


INSTITUTIONS  AND  SOCIETIES. 


Electric  Vehicle  Association  of  America.— Most  of  this  Associjv 
tion's  16  sections  susjicnded  meet mgs  during  thr;  summer  months,  ))ut 
there  has  been  consideralile  section  activity,  especially  tlirough  local 
committees.  Most  sections  will  begin  their  autumn  session  within 
the  next  few  weeks.  Very  practical  work  cf  great  value  has  been 
accomplishetl  by  the  Chicr.go  section  in  the  matter  of  tlieir  "  parking 
system,"  whereby  users  of  electric  vehicles  may  leave  their  vehicles 
at  the  electric  shop  of  the  Commonwealth  lidisoii  Company,  where 
uniformed,  licensed  chauffeurs  take  them  to  the  park  and  return  them 
whenever  ordered.  Mr.  M.  R.  Berry,  eliairman  of  the  Exhibition 
Committee,  has  reported  that  there  seems  to  be  a  strong  demani,;  for 
an  exhibition  of  electric  vehicle  batteries,  charging  apparatus, 
measuring  and  registering  instruments,  tyres  and  accessories,  and, 
consc<|ncMtIy,  tentntive  plan?-  are  under  way  to  hold  c.xliibitions  at 
(he  Hotel  Statler,  Cleveland,  the  headquarters  of  tlie  sixth  annual 
convciition. 


ARRANGEMENTS  FOR  THE  WEEK. 


ENGINEERING  INSTITUTIONS    VOLUNTEER  TKAINING  CORPS. 

I  llliccr  Conu. landing  ;  Lieut. -Cil.  ('.  H.  Ci.AV.  \',l). 
The  following  orders  have  Ixien  issued  for  the  week  commencing  Sept. 
20,  1015  :— 

Drills  0:30  to  7:30  ;  7:30  to  8:30  p.m. 
Monday:    .Section  111..  Technical  Instruction.     Section  7.,  Musketry  at 

Range.     Sections  II,  and  IV,.  Squad  Drill  or  Signalling. 
Friday  :    Section  IV.,  Technical  Instruction.     Section  II.,  Musketry  at 
liange.     iSecticms  f.  and  III,.  Squad  Drill  or  Signalling. 
Attention  is  called  to  the  fact  that  the  War  Ollici!  has  now  decided  to 
eiiiploj'  certain  Volunteer  Training  Corps  in  guarding  waterworks,  rail- 
ways and  prisonors. 
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THE  CAPACITY  OF  AERIALS  OF  THE  UMBRELLA  TYPE* 

I'.V  I'ROF.  G.  W.  O.  HOWE,  D.SC. 
(Imperial  College  of  Science  and  Technology,  South  Kensington.) 

Summary. — The  author  calculates  the  capacity  of  aerials  of  the 
umbrella  type  according  to  a  general  method  which  he  published  la-st 
year.  The  calculated  results  agree  -srith  those  of  measurement  within 
the  errors  of  observation  and  estimation. 


The  author  has  recently  published  f  a  method  of  calculating 
rapidly  the  appro.ximate  capacity  of  aerials  of  various  tj-pes. 
Although  not  rigorou.sly  correct,  the  accuracy  obtained  is  more  tha!i 
sufficient  for  all  the  purposes  of  radio-telegraphy,  and  in  most  cases 
will  be  found  to  agree  with  the  measured  capacitj'  within  the  errors 
of  observation.  In  addition  to  describing  the  method  in  general. 
curves  and  formula?  were  given  so  that  the  capacity  of  aerials  of 
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Fig.  1. — AvEB.\CE  Potential  of  AB  due  to  Unit  Ch.\ki:e  per 
Centimetre  on  BC. 

standard  types  could  be  determined  in  a  few  minutes.  The  umbrella 
type,  however,  was  not  specially  considered,  and  it  has  been  sug- 
gested to  the  author  that  the  usefulness  of  the  original  Pajier  would  be 
considerably  increased  if  curves  and  formula;  could  be  given  for 
aerials  of  this  tyfH'. 

The  method  is  briefly  as  follows  :  The  whole  aerial  is  assumed  to 
have  a  uniformly  distributed  charge,  and  the  average  potential 
taken  over  the  whole  aerial  under  this  fictitious  condition  is  then 
calculated.  It  is  a.ssumed  that  if  the  total  charge,  while  renuiining 
unchanged  in  amount,  be  allowed  to  have  its  own  natural  distri- 
bution, it  will  assume  a  uniform  potential  apjiro.xinuitely  equal 
to  this  average  potential.  1  The  proximity  of  the  earth  is  taken 
into  account  by  assuming  that  the  image  of  the  aerial  in  the 
earth  is  uniformly  charged  with  electricity  of  opi)osite  sign,  and 
calculating  its  elh'el  on  the  average  potential  of  the  actual  aerial. 

1  he  timbrella-lype  of  aerial  consists  of  a  vertical  wire  and  a  nuinlxr 
of  riulial  ribs  sloping  downwards  from  the  top  towards  the  earth. 
Both  the  vertical  wire  and  the  ribs  may  be  made  up  of  a  number  of 
wires.  We  shall  consider  in  the  lirst  place  the  simple  case  of  a 
single  verlieal  wire  and  n  ribs  each  of  a  single  wire,  inclined  to  the 

•  A  I'njKT  rend  liefore  fk'ction  0  of  the  British  AsHocintion. 
t  Hrilixh  Aiwiicintiun,  Auslrnlia,  1911.     Tub  Electiucias,  August  28, 
1011,  niid  two  following  mimlx:n<. 


vertical  at  an  angle  a.     The  average  potential  of  each  rib  is  made  up 
of  five  components  : — 

1.  Due  to  its  own  charge. 

2.  Due  to  the  charges  on  the  other  riiw. 

3.  Due  to  the  charge  on  the  vertical  wire. 

4.  Due  to  the  image  of  the  ribs. 

5.  Due  to  the  image  of  the  vertical  wire. 

The  average  potential  of  the  vertical  wire  is  made  up  of  four  com- 
ponents : — 

1.  Due  to  its  own  charge. 

2.  Due  to  the  charges  on  the  ribs. 

3.  Due  to  its  own  image, 

4.  Due  to  the  image  of  the  rib.<. 

Our  object  is  to  plot  curves  from  v  liicli  each  of  thes^  components 
may  be  written  down  at  once  for  any  gi\  en  aerial,  * 

All  the  nine  component  potentials  can  be  foimd  from  curves  given  in 
the  original  Paper,  with  the  exception  of  the  second,  third  and  seventh. 

With  regard  to  the  second,  the  average  potential  of  any  rib  due  to 
imit  charge  per  centimetre  of  length  on  any  other  rib  coiild  be  found 
from  Fig.  28  in  the  original  Paper,  if  the  angle  between  them  did  not 
exceed  52  deg. 
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Fiti.  2. — Average  Potenti.vl  of  One  Rib  due  to  0nit  Charge  per 

Centimetre  on  all  tue  Othek  Ribs. 

Since  the  angle  will  usually  be  larger  than  this,  it  will  be  necessary 
to  <'Xtcnd  the  curve  for  angles  up  to  ISO  deg.,  but  Wfore  doing  this 
it  will  be  convenient  to  find  the  angles  between  various  ribs  for 
various  values  of  »  and  of  o.  If  there  are  »  ribs  the  angle  between 
any  rib  and  the  adjacent  rib  may  be  called  d,.,  while  that  between 
any  rib  and  the  rib  next  but  (me  to  it  may  be  called  ^,3,  and  so  on. 
The  values  of  6  are  given  in  Table  I,  : — 

Table  1.— Angles  Between  liibs. 
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We  have  shown  *  that  when  two  wires  of  equal  length  meet  at  an 
angle  y,  tho  average  potential  of  one  of  them, due  to  luiit  ciuantity 
per  centimetre  on^tlie  other,  is  given  by  the  formula  : — 

V„,  -  2  lot'/  \  +-\/l+  (cosec  y~+  cotan  y)'). 

•  Thb  Electbician,  Vol.  LXXIIL,  p.  909. 
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This  has  been  worked  out  for  values  of  y  up  to  180  deg.,  and  the 
result  is  shorni  in  Fig.  1. 

By  means  of  this  curve  and  Table  I.,  the  potential  of  the  rib  can  be 
found  due  to  each  of  the  other  ribs,  and,  atldiiig  these  together,  the 
total  potential  due  to  all  the  other  ribs  is  found.  This  is  given  in 
Table  II.,  and  plotted  in  Fig.  2  :— 

Table  II. — Average  Potential  of  One  Bib  due  to  all  Otiter  liibs,  with  Uniform 
Charge  of  1  Unit  per  centimetre. 


Angle  a  with  j 
vertical. 

>i=2 

n=3 

n=i 

n=5 

»  =  6 

90  deg. 
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3-06 

4-905 
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8-835 
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1-42 
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60  ., 
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5-41 

7-52 

9-69 

45  „          1 

1-76 

3-88 

6-15 

8-55 

11-10 

30  „ 

2-195 

4-78 

7-585 

10-53 

13-475 

To  find  the  potential  of  the  rib  due  to  the  charge  on  the  vertical 
■n-ire,  or  vice  versa,  we  have  the  last  formula  on  p.  908  (loc.  cit. ),  viz.  : 


„  /I  — a'   \      cos  y  ( 

Var  =  sinh-'/3  +  sinh-'  /i  )  + -  sinh- 

\    a        J        a      y 

which  may  also  be  written  thus  : — 

l-a 


fa'{\+!i'- 


\  +sinh-'0|- 


■\Jm?-- 


^-  +sinh- 


-sj  ni-—a'' 


1  r 

-—\  sinh- 


V. 


==  +  sinh-' 


v; 


4^X 

I— a  -J 


where  y  is  the  angle  between  the  two  wires 

length  of  imcharged  wire. 

m= 

length  of  charged  wire 
S=cotan  y, 
and  a=m  ccs  -y  {see  Fig.  27,  hit-,  rit.). 

The  values  given  by  this  equation  have  been  worked  out  for  a 
number  of  cr.ses  and  are  plotted  in  Figs.  3  and  4. 
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Fia.  3. — AVEBAGE  POTEKTIAL  OF  AB  DUE  TO  UkIT  CHARGE  PER 

Ckntimetre  on  BC. 

We  shall  now  illustrate  the  use  of  these  curves  by  calculating  the 
capacity  of  two  aerials  (,f  the  umbrella  type,  one  a  simple  portable 
ittrial  and  the  otiicr  a  larger  and  more  comj)licatcd  type. 

¥\g.  5  shows  lh(^  priiicii)al  dimensions  of  an  aerial  with  six  ribs, 
each  making  an  angle  of  (iO  ('eg.  with  >!"■  >('-ii'-il.      M'tili  vcriifiil 


wire  and  ribs  have  a  diameter  of  3  mm.     We  assume  a  uniform  charge 
of  unit  quantity  per  centimetre. 

1.  Potential  of  a  rib  due  to  its  own  charge =      19-2 

(See  Fig  3  in  original  Paper). 

2.  Potential  of  a  rib  due  to  all  other  ribs  =       9-35 

(See  Fig  2  in  this  Paper.) 

3.  Potential  of  a  rib  due  to  vertical  wire =        1-95 

(TO=30/26.     See  Fig.  4  in  this  Paper.) 

4.  Potential  of  a  rib  due  to  image  of  ribs   =    — 4-2 

(Charge=  —  18.000  :   distance  about  42-5  m.) 

5.  Potential  of  a  rib  due  to  image  of  vertical  wire  =    —0-7 

(Charge  =  —2,600  ;  mean  distance  about  36  m.) 

Total  potential  of  a  rib =      25-6 

1.  Potential  of  vertical  wire  due  to  its  own  charge    ...=      19-0 

(See  Fig.  3  in  original  Paper.) 

2.  Potential  of  vertical  wire  due  to  the  six  ribs    =      13-5 

(m=26/30.     See  Fig.  4  in  this  Paper.) 

3.  Potential  due  to  its  own  image  =    — 1-0 

(See  Fig.  21  et  seq.  in  original  Paper.) 

4.  Potential  due  to  image  of  the  six  ribs =    — 5-1 

(Charge  =  —  18,000  ;   distance  35  to  36  m.) 

Total  potential  of  vertical  wire    =      26-4 

We  have,  therefore,  180  metres  of  wire  at  an  average  poeutial  of 
25-6  and  26  metres  at  a  potential  of   26-4,  or,  in  total,  206  metres 
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FiQ.  4. — Average  Potential  of  AB  dub  to  Unit  Charge  teb 
Centimetre  on  BC. 


at  an  average  potential  of  25-7.  The  capacity  is,  therefore, 
20,600 

=  802  cms.,  or  0-89  milli-mid. 

25-7 

With  regard  to  the  lost  component  potential  of  —5-1,  it  may  be 
jiointed  out  that,  insteati  of  finding  it  in  the  approximate  manner 
there  indicated  from  the  cliargo  and  the  average  distance  as  esti- 
nuitdl  frcm  Fig.  5.  it  can  be  calculated  accurately  by  means  )f  the 
curve  in  l''ig.  4.  If  the  vertical  wire  were  52  metres  long — i.e.,  twice 
its  actual  length — its  average  potential  due  to  the  six  ribs  would  be 

52 
6x  l-o5=9-3,  since  m  would  then  be  —  .     We  have  already  seen  that 

the  average  potential  of  the  actual  vertical  wire  due  to  the  six  ribs 
is  13-.5,  whence  the  average  potential  of  the  other  half  of  the  52 
metres,  remo.e  from  the  ribs,  must  be  (2  x  9-3)— J3-5,  or  5-1.  Hence, 
this  will  1)0  the  j)Otentiiil  of  the  vertical  wire  due  to  the  image  of  tho 
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As  a  second  example  we  shall  calculate  the  capacity  of  the 
antenna  shown  in  Fig.  6.  assuming  that  there  are  five  ribs  each  con- 
sisting of  four  wires  situated  at  the  comers  of  a  square  of  2  metres 
side,  the  angle  between  the  ribs  and  the  vertical  being  60  deg.     To 


make  the  calculation  more  general  we  shall  a.ssume  that  the  ribs 
consist  of  10  mm.  wire,  while  the  vertical  wire  has  a  diameter  of 
20  mm. 

We  shall  assume  that  the  whole  aerial  is  charged  to  a  \miform 
surface  density,  the  ribs  having  miit  charge  per  centimetre  of  length. 


and/thcg  vertical   wire    two   vmit.s   i)er   centimetre.     The    imago    is 
•  equally  but  opjiositely  charged. 

1.  Potential  of  four-wire  rib  due  to  its  own  charge...  =      360 

{See  Ulow.) 

2.  Potcutittl  of  rib  due  to  all  other  ribs   =      30-0 

(4x7-.-j;   Kce  FIk.  2.) 

3.  Potential  of  rib  due  to  vertical  wire  =         4"4 

(2  X  2-37  ;   «ce  Kig.  4  ;   m  =  (!0/70.) 

4.  Potential  of  rib  due  to  image  of  ribs   =  —10-43 

(Charges  —20x6,000  ;   di8tance  =  ll5  ra.) 

5.  Potential  of  rib  due  to  image  of  vertical  wire  =    — 1-51 

(Cbargo= -2x7,000:    distance  925  m.)  

Total  potential  of  rib  =      58-8 

1.  Potential  of  vertical  wire  due  to  its  own  charge    ...  -      340 

(2x17;  »ee  l"'ig.  3  in  original  J'apcr.) 

2.  Potentialof  vertical  wire  duo  to  the  ribs  =      40-5 

;,    (5  x  4  X  2025  ;    m= 70/«0  ;   see  Fig.  4.) 

3.  Potential  due  to  itB  own  image  =     —20 

(Sve  Fig.  21,  ct  icq„  in  original  Paper.) 

4.  Potential  duo  to  image  of  the  ribs   =  — 12'7 

(C1mrK0=. -20x0,000  ;  dintanco  05  m.)  

Total  potential  of  vertical  wire    =      59-8 

JVVitli  regard  l<i  llie  firnl  ileni,  I  he  eapaeily  of  four-wire  box-ty])c 
a«Tid«  WUH  invent igiiled  in  the  original  Pajicr  {lec  I'"igH.   10  and   17), 


and  it  was  shown  that  the  average  potential  is.  2(Iog(,— -(- Y),  wher 

r 
Y  depends  on  the  ratio  l/d.  d  being  the  distance  between  adjacen 
wires.     In  our  case  l/d=(i(i/2,  and  Y  is  found  from  Fig.  17  to  be  S  li 

///•=6,000/0-5,  and    2noge-  +  Y j  =  .36.     This    can    also    be    foun. 

directly  from  Fig.  18  by  noting  that  the  average  potential  of  an} 
four-wire  box-tj'pe  aerial  is  equal  to  l3.5-(i.  i!ivided  by  the  ordinate  o 
Fig.  18.  With  regard  to  the  last  item  of  —12-7,  tliis  can  also  bt 
calculated  accurately  as  explained  in  tlie  jirevious  example.  Th( 
other  items  will  present  no  difficulty. 

Summing  up,  we  have  on  the  ribs  a  cliarsc-  of  20  x  6,000  units,  at  £ 
potential  of  58-8,  and  on  the  vertical  wire  a  charge  of  2  x  7,000  imitt 
at  a  potential  of  59-8,  or  a  total  of  134.000  units  at  an  average  poten- 

1 34.000 
tial  of  59.     The  capacity  is  therefore  — jr — =2,270  cms.,  or  2-53 
milli-mfd.  '^^ 

It  will  be  noticed  that  with  the  uniform  distribution  of  charge 
which  we  have  assumed,  the  average  potentials  of  the  ribs  and 
vertical  wire  are  nearly  equal,  viz..  25-6  and  26-4  in  the  first  example 
and  58-8  and  59-8  in  the  second.  This  shows  that  in  the  actual 
condition  of  imiform  potential,  the  charges  wUl  be  distributed 
between  the  vertical  wire  and  the  ribs  very  nearly  as  we  have  as- 
sumed. 

Tests  on  actual  aerials  have  shown  that  the  values  of  the  capacity 
as  calculated  by  this  method  agree  with  the  measured  values  within 
the  errors  of  observation  and  of  estimation  as  to  the  allowance  to  be 
made  for  connecting  wires,  &c. 


A  SELF-ADJUSTING  COMMUTATING  DEVICE.* 

liV    MILES    WALKKH. 

Summary. — A  device  is  descrilx-d  for  overcoming  defective  commuta- 
tion due  to  the  commutating  pole  becoming  saturated.  By  means  of 
double  brushes  the  exciting  current  is  varied  according  to  the  load  so  as  to 
give  the  required  commutating  field. 


It  is  well  known  that  a  continuous-current  generator  fitted  with 
comiuulating  ])oles  (sometimes  called  intpr|)oles)  will  not,  without 
readjustment,  comniutate  very  heavy  overloads  owing  to  the 
magnetic  satuiation  which  occurs  in  the  u-on  of  the  interpole.  \Mien 
the  excitation  becomes  very  great,  the  saturation  of  the  iron  in- 
terferes with  the  proportionality  that  should  exist  between  the 
current  to  be  commutated  and  the  commutating  flux. 


The  rating  of  ft  frame,  regarded  from  the  commutating  point  of 
view,  may  be  very  much  increased  if  for  all  loads  the  excitation  of 
the  inler])ole  can  be  automatically  varied  so  as  to  give  for  all  loads 
the  right  conimuliiting  field. 

We  tried  at  the  Alanchcslcr  .'school  of  Tcchuologj-  the  device  shown 
diagrammatieally  in  Fig.  I.  which  auliuualically  proihu-cs  the  right 
amoiuit  of  eoiuniulatiug  flux  over  very  wide  ranges  of  load.  So 
efiective  is  the  rorrecling  inlluence  that,  oven  where  a  divortcr  con- 
nected in  jiarallol  with  the  oomnnitaling  polo  winiling  is  doliln'rately 
put  out  of  adjustment  (whether  it  lio  short-circuited  or  given  a 
resistance  equal  to  five  Ihnos  the  pr(i|ior  roslstauce).  the  flux  will  bo 
presorviHl  at  ap|ir(ixiM\aloly  the  eorroct  vahio. 

As  seen  from  l''lg.  I.  the  brush  (say  tin'  positive  brush)  consists  of 
two  parts,  one  part  (A)  being  slightly  in  advance  of  the  other  (H)  mi 
the  commutator  and  lightly  iitsulatod  from  It.     The  winding  on  the 

*  Abstract  of  a  Pa|)er  ivivd  Ix'fore  Section  0  of  the  British  Association.  J 
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comHiutatmg  pole  has  twice  as  many  turns  as  one  would  ordinarily 
have,  and  the  cross-section  of  the  copper  conductor  is  only  sufficient 
to  carry  one-half  the  current  continuously.  Thus  the  weight  of 
copper  on  the  conimutating  pole  is  the  same  as  on  machines  as  at 
present  constructed. 

The  part  of  the  brush  B  may  be  connected  through  a  diverter.  D, 
having  the  same  resistance  as  the  winding  W,  or  the  diverter  may  be 
(Jispensed  with  altogether.  The  direction  of  rotation  of  the  machine 
jD  Fig.  1.  is  supposed  to  be  clockwise.     The  action  is  a-s  follows  : — 

Assuming  that  the  number  of  tiu-ns  on  the  conimutating  pole  is 
such  as  to  give  the  right  conimutating  flux  when  half  current  is 
passing  through  them,  then  it  will  be  foimd  that  the  cmrent  will 
di%ide  evenly  between  brushes  A  and  B,  because  the  correct  excita- 
tion of  the  conimutating  jiole  gives  an  even  distribution  of  current 
over  the  face  of  the  compomid  brush  AB.  If.  however,  the  number 
of  turns  in  W  is  too  great,  there  is  a  tendency  to  over-commutation  ; 
that  is  to  say,  the  current  in  B  becomes  greater  and  the  current 
in  A  less.  This  has  the  effect  of  automatically  weakening  the  com- 
mutating  pole,  and  the  pole  remains  of  just  such  a  strength  as  to 
bring  about  the  required  distribution  of  current  between  A  and  B. 

It  will  be  fomid  that  on  machines  of  ordinary  rating,  and  more 
particularly  on  jnachmes  of  very  large  rating,  the  "  correcting  " 
voltage  between  A  and  B  necessary  to  bring  about  a  suitable  division 
of  current  between  the  two  brushes,  is  normally  very  small,  being  of 
the  order  of  0-.5  of  a  volt,  whereas  the  voltage  which  can  be  generated 
between  A  and  B  by  a  pole  being  too  weak  or  too  strong  may  easily 
anioimt  to  5  volts  or  more.  Thus,  a  very  little  disturbance  in  the 
equality  of  loading  on  brushes  A  and  B  is  sufficient  to  j'ield  the 
desired  "  correcting  "  voltage. 


7%"- 


/fed  Fibre 
Block 


o    o 
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Fk;.  2. — Type  of  Brush  Holder  fok  Double  Brushes. 

If  for  any  reason  the  commufating  pole  tends  to  become  too  weaV 
owing,  let  us  say,  to  the  saturation  of  the  iron  of  the  pole,  the  self- 
induction  of  the  armature  coils  carries  the  current  forward  to  brush 
A,  and  tends  to  automatically  increase  the  excitation  of  the  coni- 
mutating pole.  We  can  imagine  an  extreme  case,  though  it  would 
be  difTKult  to  attain  in  practice,  m  which  the  whole  of  the  current 
would  be  carried  forward  to  brush  A.  This  would  give  an  excita- 
tion on  the  commutating  pole  equal  to  double  the  excitation  that 
would  be  obtained  with  the  same  loatl  on  an  ordinary  machine.  We 
"  "■  •  hat  right  up  to  this  extreme  case  we  would  obtain  good  com- 
lion — that  is  to  say,  up  to  the  point  at  which  the  saturation 
1  ■  pole  required  a  doubling  of  the  ratio  between  commutating 
,    N    inipcrc-tums  and  arnuiture  current. 

The  other  brush  (say  the  negative  brush)  may  be  either  a  simple 

•    '   '11  it  may  be  divided  into  brush  A'  and  B'.     In  this  case  half  the 

nutating  poles  would  be  in  scries  with  A  and  the  other  half  in 

wilh  A'.     A  number  of  experiments  were  carried  out  by  Mr. 

II.  (I.  Bell  on  a  12-5  kw.  220-volt  continuous-current  generator  in 

"I'Nr  to   deterniir.e    the    amoimt    of     "correcting"    voltage    that 

"iil.i    be    obtained  between  brushes  A  and  B.      The  brush-holder 

I'ved  is  sho«-n  in  Fig.  2  and  the  result  of  the  experiments  in 

1.     The   plan   adojited   wa-s  to  change   the  resistance  of  the 

•r  D.     The  change  of  the  resistance  was  not  accompanied  by 

•spondirg  change  in  the  current  flowing  through  the  diverter, 


there  being  only  comparatively  small  change  in  the  value  of  the 
current  taken  by  A  and  B,  and  this  small  change  afl:ected  the  excita- 
tion of  the  commutating  pole  to  such  an  extent  as  to  generate 
between  A  and  B  a  "  correcting ""  voltage,  and  this  voltage  forced 
the  current  t:hrough  the  higher  resistance  of  the  diverter. 

In  Fig.  3  are  plotted  the  values  of  the  "  correctmg  ""  voltages  at 
different  loads  for  the  different  resistances  of  the  diverter  marked 
on  the  curves.  Suppose  that  a  current  passmg  through  W  brings, 
about  a  commutating  pole  strength  which  tends  to  divide  the  cur- 
rent so  as  to  give  Is  amperes  to  B  and  I^  ^•in]ieres  to  A.     Let  the 


Fig.  3, 

resistance  of  the  diverter  be  Rp  and  the  resistance  of  W  be  Rw 
Then,  if  IbRd=IaRw.  there  will  be  no  "correctmg"  voltage.  If 
the  value  Rq  be  less  than  necessary  for  this  equation,  we  will  have 
what  is  called  a  "  negative  "  correcting  voltage,  and  if  it  be  gi'eater 
we  will  have  a  "  positive  "  correcting  voltage. 

It  will  be  seen  that  if  there  were  no  saturation  of  the  commutating 
pole  the  value  of  Rd,  which  would  require  no  "correcting  "  voltage, 
would  be  a  constant.  As  soon  as  saturation  occurs  this  ideal  value 
of  Rq  is  increased,  as  can  be  seen  from  the  way  in  which  the  positive 
curves  in  Fig.  3  turn  over  with  increase  of  load. 


-A  number  of  oscillograms  were  taken  by  .Mr.  Bell  showing  the 
l>ehaviour  of  a  generator  provided  witli  tlic  correcting  device  do- 
scribed  in  this  I'apcr.  and  without  the  correcting  device. 

It  wa,s  found  that  with  the  correcting  device  the  machine  would 
'ake  nine  times  full-load  current  without  sparkuig,  whereas  with  a 
noi'inal  luljustment  of  the  diverter  the  machine  sparked  badly  at  a 
lower  load. 

A  .")0l)  kw.  ."itUl-volt  rotary  converter,  built  by  the  British  Westing- 
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house  Company,  was  fitted  with  the  double-brush  gear  arranged 
J48  in  Fig.  1,  and  was  found  to  give  most  excellent  results.  The 
machine  was  loaded  by  circulating  the  power  through  a  1.000  kw. 
converter  provided  with  an  alternating-current  booster.  It  was 
foimd  that  with  3,000  amperes  (the  largest  current  which  could  be 
circulated  through  rotaries  and  transformers  with  the  existing 
arrangement)  flowing  the  commutation  was  sparkless.  The  device 
is  being  at  present  installetl  on  a  L.iOOkw.  rotarj-  converter,  on 
which  the  commutating  conditions  would  otherwise  l)e  rather 
diflficult. 

An  alternative  arrangement  is  shown  in  Fig.  4.  Here  the  current 
coming  from  B  passes  roimd  the  coU  u:  so  as  to  give  some  opposing 
ampere-turns  on  the  interpole.  If  the  W  turns  are  sufficiently  great 
to  wipe  out  the  ir  ttuns  and  give  the  required  excitation,  then  the 
arrangement  works  as  described  in  connection  with  Fig.  1.  If  it  i> 
desired  to  keep  W  and  iv  the  same,  then  the  extra  turns  C  can  be 
added  as  shown  in  Fig.  4.  It  is  found  in  practice  that  the  simple 
arrangement  shown  in  Fig.  1  is  quite  sufficiently  effective  in  practice. 


TEAlfSFOEMER  CORE  LOSS  AS  AFFECTED  BY  TRIPLE 
HARMONICS.* 

BY  H.  M.  LACEY,  B.SC.  (ENC).    .\Mi  <  .   H.  .STUBBINGS.  B.SC.  (EKO.). 

Smnmary. — It  is  shown  that  there  is  a  considerable  saving  in  the 
core  less  of  star  connected  three-phase  transformers  if  the  neutral  point 
is  insulated.  In  the  particular  case  investigated  this  saving  amounted 
to  22-5  per  cent. 


It  is  a  wel]•kno^vn  fact  that  either  the  current  or  the  E.M.F.  wave- 
forms of  a  transformer  must  contain  higher  harmonics,  mainly  the 
third  harmonic,  and  that  saturation  of  the  core  of  the  transformer 
tends  to  increase  their  magnitude.  This  subject  was  dealt  with 
recently  by  Mr.  Xicholson  in  a  Paper  published  in  the  "  Journal  "'  of 
the  Institution  of  Electrical  Engineers,  dated  February  1.  191.5. 

Experiments  were  made  m  the  Siemens  Electrical  Engineering 
Laboratory,  of  King's  College.  London,  to  further  investigate  the 
effect  of  these  harmonics  on  the  liysteresis  and  eddy-current  loss. 
and  for  this  purpose  a-Siemens  35.5  U.R.  alternator  was  three-phase 
star-connected  to  a  three-phase  choking  coil.  On  open  circuit  this 
alternator  gives  a  wave  having  many  ripples  but  practically  no  lower 
harmonics. 


Fio.  1. 


The  star  centres  were  connected  through  a  switch,  current  measur- 
ing n-HJstances  being  placed  in  the  neutral  wire  and  in  one  of  the  outer 
leads.  Voltmeters  and  ammeters  were  also  in.sertcd,  and  the  various 
conditions  were  kept  as  nearly  as  jwssible  constant  throughout  the 
experiment.     'I'he  followmg  two  experiments  were  made. 

'J'he  centres  of  the  stars  were  insulated  by  breaking  the  switch  ui 
the  neutral  wire,  and  the  wave-forms  of  the  pha.se  volts  and  phase 
current  were  rielermined  by  means  of  a  contact  maker  used  ui  con- 
jimction  with  a  Kelvin  quadranl  electrometer. 

The  switch  in  the  neutral  wire  was  now  made,  and  the  wave- 
forms again  taken,  in  addition  to  the  wave-form  of  the  current  in  the 
neutral  wire.  The  curves  thus  obtained  were  remarkable  in  many 
ways. 

In  a  balanced  three-phase  star  system,  the  algebraic  sum  at  any 
instant  of  the  currents  in  the  three  arms  will  equal  three  times  the 
value  at  that  instant  of  the  third  harmonic  in  one  of  the  arms, 
ncgloeliiig  higher  harmonics.  It  is  thus  obvious  that  in  the  first 
iii"c.  wli/Tp  the  centre  i»f  the  star  is  insulated,  the  presence  of  third 
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harmonica  would  be  a  direct  contravention  of  Kirchhoff's  First  Rule. 
The  accuracy  of  this  conclusion  is  clearly  verified  by  the  experi- 
mental results,  for  an  analysis  of  a  mean  curve  drawn  to  exclude  the 
ripples  or  higher  harmonics  gave  (Case  I.)  tlie  following  : — 
Volts:  3rd  harmonic,  48-9  per  cent.  :  5th  liarmonic.  4-12  per  cent. 
Amperes :  3rd  harmonic.    3-6  per  cent.  :   5th  harmonic,  21-1  per  cent. 

Thus  we  see  that  while  the  triple  harmoiiii  in  the  current  curve  is 
(within  the  limits  of  accuracy)  completely  suppressed,  it  is  very 
pronoimced  in  the  volt  curve. 

Taking  the  second  case  in  which  any  tliinl  liarmonic  in  the  current 
is  allowed  to  escape  along  the  neutral  wire,  vic  obtain  (Case  II.)  the 
following  results  from  an  analysis  of  the  curves  : — 
Volts  :       3rd  harmonic,  507  per  cent.  :  5th  liarmonic,  2-88  per  cent. 
Amperes  :  3rd  harmonic  48-2  per  cent.  :  5th  harmonic.  13-94  per  cent. 


Fig.    2. 

Also  the  wave  of  current  in  the  neutral  wire  was  practically  a  pure 
sine  wave  of  triple  frequency,  thus  amply  justifvTng  the  statement 
that  the  triple  harmonic  escapes  along  the  neutral  wire.  Its  ampli- 
tude was  also  found  to  be  approximately  three  times  that  of  the 
third  harmonic  in  the  cm-rent  curve.  It  is  very  significant  also  that 
the  percentage  triple  harmonic  in  the  volt  cmve  in  case  I.  is  practi- 
cally the  same  as  that  in  the  current  curve  in  case  II.  It  would, 
therefore,  appear  that  the  triple  harmonic  is  inevitable,  and  if  sup- 
pressed in  the  ciu-rent  curve  is  forced  into  the  volt  curve. 


Fig.  I  shows  (he  wavclornis  iditaincil  w  hen  thecentresof  the  stars 
were  insulated.  The  volt  and  ciureiit  enrves  are  marked  V  and  I 
respectively,  and  the  induelion  curve  was  obtained  by  integration 
of  the  volts,  copper  drojt  beuig  neglit;ilile.  The  presence  of  the 
third  and  lifth  luuinonies  in  the  volt  and  eiurent  curves  res|n>ctivnly 
can  be  (;learly  seen  from  the  diagram.  I  lie  ihlnl  harmonic  causing  tlie 
volt  curve  to  descend  below  the  zero  line  at  one  point.     Fig.  2  gives 
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the  wave  forms  obtained  with  the  switch  in  the  neutral  wire  closed. 
The  third  harmonic  is  very  pronounced  in  the  cmrent  curve,  and  the 
current  in  the  neutral  wire  is  represented  by  the  dotted  line. 

The  question  now  arises  as  to  what  effect  this  will  have  upon  the 
hysteresis  and  eddy  current  loop  for  the  iron  cores  of  the  choking  coils. 

Fig.  3  shows  the  loops  obtained  from  the  curves  ;  these  are  not  in 
B  and  H  units,  but  they  are  both  drawn  to  the  same  scale.  The 
extraordinary  shape  of  the  loop  for  case  I  is  largely  due  to  the  triple 
harmonic  in  the  volt  curve. 

The  following  readings  were  taken: — 

Case  I. — Line  volts,  185-5 ;  magnetising  cwrent  per  phase,  3-9 
amperes. 

Case  II. — Line  volts.  186-6  ;  magnetising  current  per  phase,  4-88 
amperes. 

Value  of  Bmaj  in  case  II.  is  1-144  times  the  value  in  case  I. 

In  order  to  compare  the  core  losses  in  both  cases,  the  areas  of 
these  loops  were  found,  and  are  in  the  following  ratio  : — 
Area  of  loop  1  =  0-775  x  area  of  loop  2. 

It  will  thus  be  seen  that  a  saving  of  22-5  per  cent,  in  the  core  loss 
is  effected  by  .insulating  the  neuUal  point.  The  actual  value  of  B 
for  this  percentage  saving  was  not  actually  determined,  but  the  shape 
of  the  loops  obtained  indicate  a  value  of  B^^j  for  case  II.  of  approxi- 
mately 15,000. 

Each  reading  on  the  volt  curve  was  multiplied  by  the  corresponding 
reading  for  the  current,  and  the  average  watts  thus  found  for  each 
case.  These  watts  are  dissipated  in  core  loss,  copper  loss  being 
negligible,  and  they  were  found  to  be  as  follows  : — 

Case  I.,  54-2  watts.  Case  II.,  71-5  watts. 

The  ratio  of  the  losses  thus  obtained  gives  the  value  0-757,  which 
is  sufficiently  near  the  figure  obtained  by  the  other  method  to  justify 
the  supposition  that  this  is  correct. 

The  experiments  thus  show  that  the  losses  in  a  transformer  are 
considerably  reduced  by  employing  an  insulated  neutral  point.  Also, 
they  may  be  made  to  give  the  same  voltage  with  a  smaller  value  for 
the  induction  densitv. 


ELECTRIC  HAULAGE  ON  THE  TRENT  AND  MERSEY 
CANAL. 


The  Trent  and  Mersey  Canal,  formerly  known  as  the  Grand 
Trunk  Canal,  was  one  of  the  earliest  in  this  country,  ha\-ing 


where  it  joins  the  river  Trent,  is  about  931  miles.  The  branches 
to  Ntwcastlrf-iinder-Lyme,  Leek,  and  Froghall,  biing  up  the 
total  to  119  miles.  When  the  promoters  of  the  North  Stafford- 
shire Railway  went  to  Parliament  in  1846  for  powers  to  make 
their  railway  they  had  to  buy  off  the  opposition  of  the  canal 
company  by  purchasing  the  canal  on  very  onerous  terms.  A 
considerable  traffic  is  carried  by  this  canal  to  and  from  the 
Staffordshire  potteries  and  ironworks,  consisting  chiefly  of  coal, 
clay,  flint,  limestone,  iron-ore  and  earthenwar...  There  is  also 
a  large  traffic  in  general  merchandise,  the  canal  forming  an 
important  link  in  the  communication  between  ^e  Birmingham 
district  canals  and  Liveipool,  and  also  between  those  cities  and 
the  Humber.  The  old  Harecastle  Tunnel,  which  was  opened 
in  1777,  is  8  ft.  6  in.  diameter,  and  as  it  has  no  towins  path  it 
has  been  necessary  for  boats  to  be  propelled  through  it  by  the 
primitive  method  of  "  legging,"  and  no  le.ss  than  four  hours 
has  been  occupied  in  a  single  journey.  The  second  tunnel 
although  constructed  under  powers  of  an  Act  passed  in  1812 
and  opened  in  1827,  Telford  being  the  engineer,  is  still  called 
the  '■  New  ''  Harecastle  Tunnel.  It  is  14  ft.  in  diameter,  of 
which  3  ft  is  taken  up  by  a  towing  path,  leaving  a  waterway 
of  9  ft.  The  towing  path  is,  however,  constructed  tipon  arches 
which  allow  a  considerable  further  circtilation  of  water  during 
the  passage  of  boats.  The  two  tunnels  are  respectively 
2,897  yds.  and  2,926  yds.  in  length.  The  boats  which,  during 
recent  years,  have  used  the  canal  have  had  a  beam  of  7  ft.  and 
their  maximum  load  is  30  tons,  when  they  draw  about  3  ft.  9  in. 
water.  The  average  headway  above  water-level  in  the  New 
Tunnel  is  9  ft.  6  in.,  and  the  depth  of  water  5  ft.  6  in.  The 
time  occupied  by  a  single  journey,  each  boat  being  hauled  by 
a  horse,  was  90  minutes.  The  boats  coming  up  from  thd  sea 
pass  through  the  old,  and  those  coming  down  through  the  new, 
tunnel. 

Owing  to  the  objections  of  the  boatmen  and  the  time  occu- 
pied in  passing  through  the  tunnels,  some  system  of  haulage  to 
supersede  the  "'  legging  "  process  has  been  under  consideration 
by  the  North  Staffordshire  Railway  Co.  for  many  years,  but, 
owing  to  the  absence  of  ventilating  shafts,  neither  steam  nor 
any  form  of  petrol  engine  could  be  employed  on  accotmt  of  the 
poisonous  fumes  coming  off.     The  difficulty  has  now,  however, 

rowing  Sollard 
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Fig.  1. — Gener.vl  Abbanoemest  of  Steel  Haul.\oe  Baboe. 


baen  constructed  between  the  roar.-;  1766  and  1777  by  James 
Urindlcy.  The  total  length  of  the  main  canal  from  J'resfon 
Biook,  where  it  leaves  the  Bridgewater  Canal,  to  Shardlow, 


been  surmounted  by  the  utilisation  of  eleetrically-di  iven  motors 
which,  we  understand,  have  been  doing  the  work  satisfactorily 
.since  the  beginning  of  December  last.     A  motot  barge  hauls 
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itself  along  a  fixed  steel  cable  which  is  laid  on  the  bed  of  the 
canal  and  made  fast  a  short  distance  beyond  each  end  of  the 
New  Harecastle  Tunnel.  Electric  motors  work  the  haulage 
machinery  in  the  barge  ;  the  current  for  these  is  obtained  from 
another  boat  containing  accumulators  and  this  follows  imme- 
<iiat«lv  behind  the  tow  barge.     There  is  not  sufficient  head- 


The  haulage  barge,  which  has  been  designed  and  supplied 
by  Messrs.  Bullivant  &  Co.,  is  of  steel  and  measures  40  ft.  long, 
7  ft.  wide  and  4  ft.  deep.  It  has  two  drums  and  gearing  for 
hauling  itself  along  the  steel  rope.  The  di-ums  are  driven  by 
two  15  H.P.  Royce  electric  motors,  and  these  can  be  worked 
either  singly  or  in  combination  to  suit  the  load  that  requires 
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Fig.   2. — Gexer.^l  Arrasgemest  of  JIotoks  and  Gearing  in   Haulage   Barge. 


room  in  the  tunnel  for  overhead  trolley  collection  cables.  A 
generating  station,  45  ft.  by  .30  ft.,  for  charging  the  accumu- 
lators, has  been  erected  on  land  between  the  two  tunnels  at 
Chatterley,  and  there  is  a  gas-produce)-  house,  20  ft.  by  30  ft., 
and  other  buildings  for  the  storage  of  coal,  &c.     The  generating 


I'lo.  3.-  -ViKw  OK  Halxaoe  Baiuie  with  Covering  Hemoved. 


btatinn  contains  two  sets  of  Campbell  ])r()ducer  plant,  two 
Cfini])bell  77  u.H.r.  gas  engines,  two  direct-current  Ucnuial 
KIcrlric.  open  multipolar  nhunt-wound  continuous-current 
dynnmim.  giving  15  kw.  at  30(J  volts  and  6(XJ  revs,  per  niin. 


to  be  hauled.  ^A  cabin  is  provided  for  the  chargemau  in  the 
front  of  the  barge  and  it  contains  the  motors,  controllers  and 
switchboards.  The  barge  i.^  of  somewhat  unique  design, 
having  an  o))cn  trunk  tlirough  its  centre  to  accommodate  the 
rope  drums.     By  this  arrangement  the  rope  can  lead  off  the 


Fig.  4.— View  ok  Haulage  Baugi;  Looking  towauus  Mutors  and 
CoNTiioL  Cabin  and  Showing  Part  of  the  Gkauino. 

bottoms  of  the  drums,  thus  making  it  noces-sary  to  lift  tlio  ropo 
but  very  little  from  tho  canal  and  at  tho  same  time  maintain 
the  deck  clear  of  all  moving  parts.  Other  lulvantiigcs  gained 
bv  this  undci-boat  lead  are  those  of  stability  and  trim  and 
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straight  runnmg,  as,  by  the  arrangement  of  roller  fairleads, 
placed  both  fore  and  aft  at  the  extreme  ends  of  the  imder  side 
of  the  barge  and  on  the  fore  and  after  centre  line,  the  pull  is 
transmitted  through  the  most  suitable  point.  It  is,  perhaps, 
hardly  correct  to  speak  of  the  fore  and  aft,  as  the  barge  is  made 
irith  both  ends  alike-  and  runs  backwards  and  forwards  on  the 
rope,  the  motors  being  reversible.  From  this  it  will  be  gathered 
that  the  fairleads  act  alternately  as  guide  for  the  barge  on  the 
taut  side  of  the  rope  and  paying-out  guide  on  the  slack  side  of 
the  rope.  In  addition  to  these  fairleads,  two  rollers  are  placed 
close  to  the  drums,  which  hold  the  rope  clear  of  the  bottom  of 
the  barge.  The  arrangements  are  shown  in  detail  in  Figs. 
1  and  2. 

In  the  original  anchorage  gear,  the  end  of  the  rope  was  led 
through  a  tube  from  the  canal  bed  to  the  ground  level  where  it 
was  djawn  tight  by  means  of  a  winch  and  a  set  of  blocks  and 
tackle.  Brakes  were  originally  fitted  on  the  barges,  but  were 
afterwards  removed,  being  found  unnecessary,  as,  there  being 
no  current  in  the  canal,  when  the  motors  were  cut  off  the  barges 
soon  came  to  a  standstill.  The  steel  rope  suppUed  by  Messrs. 
Bullivant  &:  Co.  is  2  in.  in  cii'cumfereuce  and  3,500  j^ds.  long, 
having  been  specially  constructed  for  haulage  purposes  and 
with  a  guaranteed  breaking  load  of  not  less  than  11  tons. 


...,.if 
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Fig.  5. — Anxhoeage  and  Texsios  Gear. 

There  are  two  accumulator  barges,  each  72  ft.  long,  7  ft. 
wide  and  4  ft.  deep,  and  each  containing  115  Chloride  cells  in 
lead-lined  teak  boxes.  The  accumulators  in  each  barge,  which 
are  capable  of  a  discharge  of  150  amperes  for  about  seven 
hours,  weigh  18  tons.  The  accumulators  on  one  boat  are  on 
charge  whilst  the  other  set  is  working  in  the  tunnel.  A  special 
basin  has  been  made  close  to  the  generating  station  for  the 
boats  to  stand  in  whilst  the  accumulators  are  being  charged, 
and  iron  piles  were  driven  into  the  canal  at  the  Harecastle  end 
of  the  tunnel  to  form  a  wide  ciuve  so  that  the  boats  will  leave 
the  tunnel  easily.  Views  of  the  barges  are  shown  in  Figs.  3 
and  4  and  of  the  anchorage  gear  in  Fig.  5. 

By  means  of  this  scheme  about  30  boats,  most  of  them  with 
20-ton  loads,  can  be  hauled  through  at  one  trip  at  the  rate  of 
about  2  miles  per  hour,  but  the  usual  load  is  from  15  to  18  boats. 
At  present  the  plant  is  worked  only  18  hours  daily,  six  trips 
being  made  in  each  direction.  The  old  canal  tunnel  is  closed 
for  traffic  purposes,  but  used  as  a  by-pass  for  the  circulation 
of  the  water  displaced  by  the  towage  through  the  new  tunnel. 
Ultimately,  it  is  intended  to  take  out  the  towing  path  from  the 
new  tunnel,  thus  providing  an  unrestricted  waterway  14  ft. 
in  width  throughout  its  length. 


THE  HEATING  OF  IRON  WHEN  MAGNETISED  AT  VERY 
HIGH  FREQUENCIES.* 

BV    N.    W.    .-McLACHLAX,  B.SC.  ENG.,  A.M.I.E.E. 

Summary. — Iron  is  heated  by  eddy  currents  produced  in  alternating 
fields  of  high  frequency,  between  3  X  10*  and  5  X  10''  cycles.  Various 
general  results  are  described  as  regards  losses,  permeability  and  sldn 
effect. 


The  present  Paper  is  the  outcome  of  tests  made  by  the  author  to 
ascertain  the  magnetic  behaviour  of  Stallov  and  Lohys  at  very  high 
frequencies  using  a  Poulsen-Arc  generator.  Tests  have  been  carried 
out  at  frequencies  between  3  x  10=  and  .5  x  10=  periods  per  second. 
Although  the  "  apparent  "  maximum  flux  density  is  small,  owing  to 
the  screenmg  effect  of  eildy  currents,  the  rate  of  rise  of  temjierature 
of  the  iron  is  very  large  on  accomit  of  the  high  frequency  of  the 
magnetising  current  jjroducmg  correspondingly  large  hysteresis  and 
eddy  current  losses. 

Theoretically  the  eddy  current  loss  (which  is  the  larger  of  the  two 
at  such  high  frequencies)  for  a  given  thiclmess  of  plate  and  number  of 
tiu'ns  per  centimetre  length,  is  proportional  to  the  square  root  of  the 
frequency,  specific  resistance  and  permeability,  and  to  the  square  of 
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Main  Circuit 
Arrangement  of  Poulsen  Generator  Circuit. 
Fig.   1. 

Ihe  magnetising  current.  Moreover,  since  the  frequency  of  the 
oscillations  in  the  shunt  circuit  of  the  generator  increases  with  the 
current!  (for  a  given  value  of  the  capacity),  and  the  loss  increases  as 
tlie  square  root  of  the  frequency  and  the  square  of  the  current,  it  was 
essential,  in  order  to  obtain  a  large  heating  effect,  that  the  current 
shotild  be  large  . 

The  Poulsen-Arc  generator  circuit  is  arranged  as  shown  in  Fig.  1. 
The  field  magnet  coils  producing  the  magnetic  blast  are  in  series 
with  the  copper-carbon  arc.  which  burns  in  an  atmospliere  of  coal 
gas.  The  air  gap  between  the  j)oles  of  the  magnet  is  19  mm.  and  the 
electrodes  are  eacli  1.5  mm.  diameter. 

The  oscillatory  or  shunt  circuit  is  connected  across  tlie  arc  and 
consists  of  one  or  more  -Moscicki  conflenscrs  and  a  plaie-gia-ss  con- 
den.ser,  a  variable  inductance  for  tuning  to  the  desired  frequency,  a 
magnetic  heater  (to  which  reference  is  niiide  hereafter)  or  other 
apparatus  for  deniouHtration  purposes,  and  a'  ammeter  to  read  the 
current.  A  hot  wire  ammeter  is  used  merely  as  an  indicator  for 
purposes  of  tlemonst ration.  The  true  value  of  the  current  is  obtained 
by  means  of  a  current  transformer  with  a  core  of  stalloy  discs  0-5  mm. 
thick,  having  a  transformation  ratio  of  100:1.  This  is  used  in  con- 
junction with  a  Duddell  portable  thermo-ammeter  reading  to  100 


•  A  PaiJCT  read  Ix-fore  Section  (;  of  the  Britisli  Association. 
t  When  the  inductance  In  the  shunt  circuit  decreases  tho  current  and 
frequency  increase,  and  vice  versa. 
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miUianiperes.  Owing  to  the  self-induction  of  the  shunt  of  a  hot 
wire  instrument,  the  wire  takes  more  than  its  usual  share  of  the 
current,  thereby  making  the  readings  too  large.  In  the  case  of  an 
ammeter  reading  to  15  amperes,  the  author  found  that  at  2x10= 
cycles,  the  readings  were  40  per  cent.  high.  An  ammeter  taking  6 
amperes  on  the  wire  alon  gave  good  results  at  2x  10*  cycles ;  at 
6x.  10*  cycles  the  readings  were  6  per  cent,  liigh.  (Current  trans- 
formers with  iron  cores  for  high  frequency  measurements  were  first 
used  by  Messrs.  Campbell  &  Dye.  See  "  Proc."  Roy.  Soc,  A.  Vol.  90. 
1914.)     Fig.  7  shows  a  photograph  of  some  of  the  apparatus. 

In  order  to  ascertain  the  fretiuency  a  loo.se  coupling  is  matle 
between  the  variable  inductance  and  the  coil  of  a  Lorentz  wave- 
meter.  The  wave-length  is  then  determined  by  adjustmg  tin- 
variable  condenser  of  the  wave-meter  until  resonance  is  obtained. 


^ffubber  Cork.  "'Iron  Strip  or  Wire 

Fig.  2. — JIagnetic  Heatek. 

By  usmg  various  wave-meter  coils,  it  is  possible  to  analyse  the 
current  in  the  shunt  circuit.  If  the  coil  constants  are  known,  the 
relative  magnitudes  of  the  fundamental  and  the  various  harmonics 
can  be  determined.  The  most  prominent  harmonies  are  the  second 
and  third.  Since  tliere  i?  an  even  harmonic,  the  positive  and  negative 
half  waves  are  not  similar.  However,  by  adjusting  the  arc  length  so 
that  tile  current  through  the  arc  Is  as  large  as  possible  for  steady 
burning,  the  harmonics  may  be  reduced. 

The  heater.  Fig.  2.  consists  of  a  gUuss  tube  1^  in.  diameter  on  which 
is  wound  20  turns  of  22  S.W.G.  The  tube  CMitams  a  bundle  of  non 
strips  or  wires  and  also  a  quantity  of  water.  The  ends  of  the  tube  are 
plugged  by  means  of  rubber  corks.  A  more  elaborate  arrangement. 
in  which  tubes  have  been  added  to  facilitate  the  cii'culation  of  the 
water,  is  sho\ni  in  Fig.  3. 


Iron  Strips  or  Wires. 
(Suspended  from  obwe) 


-Rubber  Cork. 
Fig.  3. — Maonetio  Heatbe. 

•  In  order  to  demonstrate  the  losses  in  the  iron,  one  of  tlie  heaters  Ls 
inserted  in  the  shunt  circuit  (Fig.  1).  A  short  time  after  the  current 
in  that  circuit  is  switched  on,  the  water  begins  to  boil.  Tlius  tlie 
iron  strips  when  magnetised  act  in  a  somewhat  siniihir  manner  to  the 
fire  tulxts  in  a  locomotive  boiler. 

Another  form  of  heater,  by  moans  of  which  water  can  be  boiled. 
ciiiiniHtii  of  a  coil  of  wire  wound  on  an  iron  tube. 

■J'hc  Hize-i  of  the  heaters  are  limited  by  the  i)OWer  available  from  the 
1'oiil.seti  generator.    » 

DkTEHMIN  \TIOS    OK   THE    LlWSES    IN    IROS. 

At  Hueli  high  frequencies,  viz.,  3  x  10'  periods  ]ier  H<"cond  aii<l  ovit. 
the  acvurutc  clctcrminntion  of  the  losses  in  the  iron  is  n  very  dillicult 


matter.  It  can  be  shown  experimentally  that,  for  values  ot  -'it- 
"  apparent "  magnetizing  force  from  2  up  to  6  C.G.S.  imits,  no  serious 
error  is  involved  in  taking  the  watts  lost  as  the  product  of  total 
current  through  the  circuit  and  voltage  due  to  the  iron  alone.  Several 
coils,  some  having  cores  of  StaUoy  and  others  of  Lohys,  have  been  con 
structed  in  such  a  manner  that  the  effect  if  'he  non-ferric  portion  of 
the  core  and  the  IK  pressme-drop  is  negUgible.  and  the  watts  lost  per 
kilogram  obtained  in  this  way. 

By  using  a  modified  3-voltmeter  methoil  ;>f  measuring  power    ,.1 
assuming  the  voltage  to  be  siiin-inidol.  it  may  be  demonstrate;!  th  it 


Time 
Fig.  4. — CooLncG  CcrtvE  foe  SIild  Steel.    (After  J.  W.  Melloe.) 

the  power  factor  for  the  coil  is  nearly  unity.  The  phase  difference 
between  the  total  current  and  the  voltage  across  the  coil  is  such  that 
the  energy  current  is  practically  equal  to  the  total  current,  while  the 
true  magnetising  current  is  a  fraction  of  the  latter. 

Tlie  losses  in  the  U'on  might  also  be  estimated  by  lagging  the 
heater  well  to  minimise  radiation,  and  passing  a  quantity  of  water 
tlirough  in  a  certain  time  mamtainmg  the  inlet  and  outlet  tem- 
peratures constant.  Provided  the  difference  of  teiii])erature  was 
fairly  large,  say,  30'C.,  the  watts  lost  per  kilogram  ought  to  be 
obtained  fairly  accurately.  This  procedure  could  only  be  adopted 
in  cases  where  a  sufficient  rise  in  temperature  was  obtainable. 

The  Recalescexce  Point  At,. 
When  iron  is  heated  above  a  temperature  of  about  700°C.,  i.e., 
above  the  point  Ac,*,  it  passes  from  the  alpha-state   to  the  beta- 
state.     The  former  is  magnetic  while  the  latter  is  non-magnetic. 
Just  before  reaching  the  pomt  Ac,,  the  permeability,  jn-ovided  the 


Temperature, degrees  C.  ^M'C 

Fig.  5. — PERMEABiUTV-TEMPEnATURE  CctrVb. 


magnetising  force  is  weak.  say.  ((4  ('.(l.S.  miit.  mcreases  very 
rapidly  for  a  comparatively  small  incicasc  in  temperature,  attains  a 
iiuiximum  value  .somewhat  after  the  nntme  of  a  resonance  curve,  and 
llicii  suddenly  drojis  to  unity  when  lliciniii  leiwhes  the  non-magnetic 
state.  This  is  illustrated  in  Fig.  .5.  l\ir  stronger  fields,  .say,  4-0 
('.(l.S.  units,  the  incren.se  in  ])ermiiiliilily  is  comparatively  small. 
Tliis  ca-se  is  illuslrate<l  in  Fig.  (!.  Hotli  I'igs.  .5  and  (>  are  bused  on 
•  Ac,  is  that  jioint  on  tlio  healing  curvr  of  iron  oorrespondindt  to  the 
recalesconw  point  Ar,  on  the  cooling;  curve.  Fig.  4  showH  the  nature  of 
the  cooling  curve  for  mild  stwl  containing  0-02  per  cent,  carbon.  In 
this  case  there  are  three  n-cnlrscence  puiui ,  or  points  of  arrest,  viz.  \r,, 
Ar,.  Ar,.  (Taken  from  Prof.  S.  P.  Tl>Mm|.  ous  Pn|ier.  "The  Mniinctism 
of  IVrmaiient  Magnets,"  ".Jomimr'  l.K.i:,.  Vol.  L..  p.  102.     l'":'-) 
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Hoi)kinson"s  researches  regarding  the  effect  of  heat  on  the  magnetic 
jiroperties  of  iron,  and  the  forms  of  the  curves  have  been  taken 
from  Swing's  '"  ilagnetic  Induction  in  Iron  and  otlier  Metals." 

The  followmg  experiment  illustrates  tlie  increase  in  permeability 
up  to  a  certain  temperature  and  the  decrease  at  higher  temperatures  : 

A  ring  of  Lohys  4  in.  external  diameter,  3|-  im  internal  diameter 
and  0-30  mm.  thick,  is  covered  on  both  sides  with  asbe.<?tos  rings  and 
woimd  with  copper  wire.  In  order  to  prevent  short  cii'cuiting  on  the 
iron,  the  wne  is  womid  lightly  and  the  whole  ring  squeezed  up  in  a 
vice,  thereby  dimmishing  the  thickness.  Tliis  jirocedure  also  lessens 
the  area  of  the  non-ferric  portion  of  the  ring,  which  must  be  as  small 
as  possible  if  quantitative  results  are  to  be  secm-ed ,  owing  to  the  small 
apparent  permeability  of  the  non  at  such  very  high  frequencies.  The 
ring  is  comiected  up  in  the  Oscillatory  circuit  of  the  Poulsen  generator 
with  a  voltmeter  across  its  terminals. 

\\'hen  the  cm-rent  is  switched  on  in  the  slumt  circuit  it  attams  a 
certain  value.  At  the  same  time  the  voltmeter  records  the  value  of 
the  voltage  across  the  coil.  The  temperature  of  the  iron  increases 
rapidly  imtil  a  point  is  reached,*  when  the  current  falls  steadily  and 
the  voltage  rises  mitil  both  become  stationary.  On  the  attainment 
of  a  still  higher  temperatm'e  the  current  rises  imtil  it  reaches  a 
definite  higher'  value.  When  the  current  increases,  the  voltage 
decreases  until  it  attains  a  steady  value. 

The  first  decrease  of  current,  -n-ith  its  corresponding  increase  in 
voltage,  is  due  to  augmentation  in  the  apparent  permeability  caused 
by  rise  in  t-emp-erature.  The  subsequent  rise  in  current,  with  its 
corresponding  decrease  in  voltage,  is  due  to  diminution  in  the 
apparent  permeability  caused  by  a  still  further  increase  in  tempora- 
tiu-e. 

During  the  experiment  the  arc  is  left  mitouched  except  when  the 
shimt  current  is  apjiroaching  its  highest  value.  The  length  may  then 
be  increased  slightly  to  get  the  largest  possible  value  of  the  shunt 
current. 

The  above  phenomena  are  of  a  complex  nature  and  are  not  due  to 
variation  in  permeability  alone,  but  also  to  the  effect  this  may  have 
on  the  arc.     This,  however,  is  of  secondary  importance. 


H  '  4-0  C.G.S.  units 


Temperature  J  degrees  C. 
FlQ.  6. — PERMEABaJTY-TEMPERATCTRE  CtTRVE. 

The  ai)proximate  figm-es  given  below  will  enable  tlie  changes  to  be 
followed  more  easily. 


apparent. 


H,„„., 
apparent. 


apparent. 


3,.500 
4,300 
3,200 


170 
250 
130 


Watts  per 
kilogram.t 


Frequency 
per  second. 


7,UUU 


1-9x105 
1-7x105 
2-1  X  10' 


Bmox.  calculated  on  the  assumption  that  the  magnetism  is  imif  ormly 
dLstributed  across  the  section  gives  an  "  apparent  "  value,  while 
HmBx,  calculated  from  the  total  current  is  not  the  true  magnetising 
force,  smce  the  true  magnetising  current  is  a  fraction  of  the  total 
current. 

In  calculating  the  above  quantities  the  wave  forms  of  the  current 
through  the  coil  and  the  voltage  aoroHs  its  terminals  have  been 
assumetl  to  be  sinusoidal.  If  the  current  wave  was  sinusoidal,  the 
E.M.F.  wave  would  be  peaked,  and  the  form  factor  greater  than 
I-llJ.  This  would  mean  a  reduction  in  the  apparent  values  of 
Bnmi.  as  given  in  the  table. 

It  was  found  impossible  to  have  the  variable  inductance  and  the 
ring  connected  in  the  shunt  circuit  simultaneously  in  order  to 
ascertain  the  frequency,  since  this  reduced  the  current  to  such  a  value 
that  the  above  phenomena  did  not  occur.  Moreover,  the  only  j)lan 
to  be  adoi)ted  was  to  adjust  the  variable  inductance  to  give  the  desired 


values  of  the  cm-rent,  when  the  ring  was  not  in  cii'cuit.  and  obtain  the 
corresponding  frequencies.  These  may  not  be  numerically  equal  to 
those  when  the  ring  is  connected  up,  for  in  one  case  the  inductance  is 
consuming  power,  while  in  the  other  it  is  not.  Nevertheless,  the 
relative  values  ought  to  be  substantially  the  same.  Although  the 
tabular  residts  are  not  accurate  in  the  absolute  sense,  they  serve  as  a 
basis  of  comparison. 

An  inspection  of  the  table  shows  that  the  apparent  permeability 
increases  30  per  cent,  with  rise  in  temperature  up  to  a  certain  point, 
the  watts  lost  per  Idlogram  decreasing  9  per  cent.  For  a  further 
rise  in  temperature  the  apparent  permeability  decreases  50  per  cent., 
its  value  being  lower  than  that  at  normal  atmospheric  temperatiu-es. 
while  the  watts  lost  per  kilogram  increase  30  per  cent. 

The  change  of  apparent  permeability  is  not  entuely  due  to  tempera- 
tm-e,*  but  also  to  alteration  in  the  value  of  the  magnet ismg force  and 
the  frequency.  To  what  extent  it  is  due  to  the  former  is  impossible 
to  estimate  from  the  given  data,  but  experimental  results  indicate 
that  the  apparent  permeability  increases  with  the  apparent  magnetis- 
ing force  for  a  given  frequency  and  ordinary  temperatures.     On  tlic 


•  The  iron  being  red-hot. 

t  The  author  has  not  ascertained  if  the  foregoing  method  of  estimat- 
ing the  losses,  viz.,  product  of  volts  on  coil  and  ain|X-res  through  it, 
holds  for  frequencies  lower  than  3  x  10''  periods  per  .second,  anti  apparent 
magnetising  forces  greater  than  (i  C.G.S.  units.  Moreover,  in  adopting 
this  procedure  in  the  present  instance  the  looses  may  he  too  large. 

X  N.  W.  McLachlan,  "  The  Magnetic  Behaviour  of  Iron  under  Alternat- 
ing Magnetisation  of  Sinusoidal  Wave  Form."  "  Journal,"  I.E.E., 
Vol.  LIII.,  p.  809,  1915.    The  Electricia.v,  August  27,  1915,  p.  781. 
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Fio.  7. — View  of  Aitakatus  showing  Poclsen  Generator. 

other  hand,  an  increase  in  frequency  for  a  given  value  of  the  aiJjiarent 
magnetising  force  produces  a  decrease  in  the  a])|)arenl  ])ermeability. 

It  is  quite  evident  that  although  the  crilicul  point  at  which  the  ii'on 
becomes  non-magnetic  has  not  been  reached,  the  iron  is  being  worked 
on  the  drooping  portion  of  the  curve  Fig.  6.  If  the  heat  ritdiation  was 
lessened  considerably,  there  is  every  reason  to  expect  that  the 
permeability  could  be  reduced  still  fmther. 

Skin  Effect. 
The  following  experiment  demonstrates  the  variation  in  skin  effect 
with  the  thickness  of  the  iion  :  A  number  of  strips  of  Lohys  and  a 
single  iron  wii-e  of  the  same  weight  and  length  but  different  thickness 
are  inserted  in  succession  in  a  Jena  glass  tube  on  which  a  solenoid  is 
woimd.  This  is  connected  in  the  shmit  circuit  of  the  Poulsen 
generator  and  the  current  switched  on.  By  taking  the  values  of  the 
current  through  the  solenoid  and  the  corresponding  voltages  across 
its  terminals  the  sldn  effects  in  the  two  cases  may  be  compared.  The 
figures  given  below  were  obtained  in  the  manner  indicated  above. 


Brand 

of 
iron. 

Thick- 
ness. 
Mm. 

Current  through  solenoid. 

Volts  on  solenoid  terminals 

Lowest,     j     Highest. 

Lowest. 

Highest. 

Lohys  .... 
Ordinary.. 

0-33 
30 

1-9 
4-5 

5-7 
6-4 

120 
90 

150 
105 

Current  through  solenoid  with  air-oore=7  amperes,  voltage=115. 

The  relative  skin  effects  obtained  when  a  Poulsen-Arc  generator  is 
used  deiiend  upon  the  self-induction  of  the  solenoid  when  the  iron  is 
inserted  in  the  tube.  Since  a  large  skin  effect  means  a  corrosi)Ond- 
ingly  small  self-induction,  a  largo  current  is  obtained  in  the  shunt 

*  The  effect  of  temperature  is  two-fold:  (1)  it  inoroasos  the  specific 
resistance,  thereby  decreasing  the  skin  effect;  (2)  it  affects  the  iron  as 
shown  in  Figs.  5  and  0. 
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circuit  and  vice  vena.  The  relative  skin  effects  from  this  stand- 
point may  be  seen  at  a  glance  in  columns  3  and  -t. 

Tlie  last  experiment  may  be  varied  slightly  to  show  the  rapid 
temperature  rise  of  the  iron.  The  shimt  circuit  is  completed  after 
removing  the  iron  core,  the  current  attaining  a  value  of  7  amperes. 
A  .strip  of  Lohys  or  Slalloy  placed  in  the  glass  tube  becomes  red-ho: 
in  about  3  seconds.  Owing  to  the  increase  in  self-induction  when  tlic 
iron  is  introduced,  the  cm-rent  falls  slightly,  but  rises  quickly,  due  to 
diminution  in  the  apparent  permeability  caused  by  rise  in  temperatiu-e. 

In  conclusion,  the  author  wishes  to  thank  Prof.  E.  W.  Marchaiu, 
D.Sc.  for  reading  over  and  criticising  tlie  Paper  in  MS. 


LEAKAGE  FLUX  CALCULATIONS. 

ET  JOHN  F.  H.  DOUGLAS,  PH.D. 

The  leakage  flux  of  a  dynamo,  from  the  operating  point  cf 
view,  decreases  the  availabla  voltage  and  impairs  the  regula- 
tion. From  the  designer's  point  of  view  it  renders  necessary  a 
larger  amoimt  of  ampere-turns  upon  the  field.  It  is  recog- 
nised that  present  leakage  calculations  are  ciude.  It  is  the 
object  of  the  present  article  to  show  that  gi  eater  accuracy  in 
these  calculations  is  desirable,  and  to  suggest  two  improve- 
ments in  the  theory. 

It  must  be  admitted  that,  for  rough  calculations,  simple 
assumptions  possess  many  advantages.  However,  for  many 
problems  greater  accuracy  must  be  attained.  Up  to  the  pre- 
sent time  the  bulk  of  the  theoretical  work  upon  dynamo  calcu- 
lations has  been  devoted  to  the  study  of  the  air-gap  reluctance. 
However,  by  considering  the  following  example,  it  will  be  seen 
that  it  is  desirable  to  know  the  leakage  factor  of  a  dynamo  to  a 
precision  even  greater  than  that  of  the  air-gap  factor. 

A  machine  is  calculat€d  to  require  6,000  ampere-tmns,  of 
which  70  per  cent,  are  for  the  air-gap  and  20  per  cant,  are  in  the 
pole-core.  These  figiu-es  were  obtained,  say,  for  an  assumed 
leakage  factor  of  1-2,  and  a  maximum  density  in  the  pole  core 
of  16  kilo-lines  per  square  centimetre.  An  error  oi  4  per  cent. 
in  the  air-gap  reluctance  might  make  an  error  of  4  per  cent.  X 
70  per  cent.  X6,(X)0  ampere-turns,  or  168  ampere-tm-ns.  An 
error  of  4  per  cent,  in  the  leakage  factor  might  raise  it  to 
l-04xl-2,  or  1-25,  and  the  flux  density  in  the  pole  core  to 
16-6  kilo-lines.  This  would  increase  the  M.M.F.  in  the  pole- 
core  from  40  to  56  ampere-turns  per  centimetre  for  average 
qualities  of  steel,  or  480  ampere-turns  in  all.  The  error  intro- 
duced is  nearly  three  times  as  great  as  a  corresponding  error  in 
the  ail-gap  factor. 

The  best  methods  at  present  foi  making  leakage  flux  calcu- 
lations may  be  found  in  Hawkins  and  Walhs'  "  The  Dynamo,"* 
and  in  Karapetofi's  "  Magnetic  Circuit."t  These  methods, 
however,  alike  make  two  serious  errors.  In  the  first  place  the 
leakage  permeance  is  considerably  underestimated.  Secondly, 
the  leakage  flux  is  assumed  to  l)e  concentrated  at  the  pole  tips. 
In  reality  the  leakage  flux  is  distributed  over  the  whole  length 
of  the  pole  core.  As  a  consequence,  the  flux  density  in  the 
pole-core  is  a  variable  and  much  less  than  the  value  calculated 
bv  the  above  methods.  This  is  especially  true  for  points  in  the 
pole-core  neai  the  pole  tips.  Wliile  chese  eirors  tend  to  neu- 
tralise each  other,  it  cannot  be  claimed  that  they  do  so  entirely, 
for  all  proportions  of  pole-pitch,  width  and  length,  and  for  all 
the  relative  saturations  of  pole-yoke  and  pole-core.  A  leakage 
factor  based  upon  knowledge  of  one  line  of  macliines  would, 
therefore,  be  useless  for  a  machine  of  a  different  t.vpe.  Separatj 
allowance  for  each  of  these  effects  should,  therefore,  be  made. 

The  ])ermeance  of  the  leakage  field  is,  at  present,  estimated 
by  a.ssuniing  the  lines  of  force  to  be  either  straight,  arcs  of 
circles,  involutes  and  other  parallel  curves.  In  this  way  the 
magnetic  field  is  constricted  considerably.  This  artificial 
"  cramping  "  of  the  field  is,  in  effect,  equivalent  to  imagining 
tlie  flux  lines  to  V>e  guided  by  insulating  partitions  embedded 
in  the  field.     As  a  result  the  estimated  permeance  is  too  small. | 

•  Third  edition,  pp.  437-441. 

t  (Imp.  VI.,  p.  108.  Sec  also  R.  Pohl,  I.E.E.  "Jour.,"  Vol.  LIII.. 
p.  170. 

i  Thi»  principk>  of  maximum  jKTmoance  is  due  to  Lord  Rayleigh.  See 
"Theory  of  Soiuid."  Vol.  11.,  hoc.  305,  p.  175.  See  oho  V.  Carixn, 
"Coroptci  RcnduK,"  Vol.  CXXXIV..  pp.  88-00. 


The  permeance  obtained  for  any  assumption  of  the  lines  of 
force  is  too  small.  The  chief  criticism  of  previous  methods  is 
that  they  cramp  and  confine  the  field  quite  considerably,  and 
that  the  permeance  is  much  too  small.  This  is  not  necessary, 
since  the  writer  has  shown*  a  method  of  obtaining  the  per- 
meance of  an  irregular  magnetic  field  under  any  assumed  shape 
of  the  lines  cf  force.  It  is  possible,  with  proper  assumptions,  to 
get  values  of  permeance  decidedly  larger  than  present  values. 
Thus,  while  it  must  be  admitted  that  the  results  given  in  this 
Paper  are  still  too  small,  it  is  claimed  that  they  are  much  nearer 
the  truth. 

For  rectangular  poles  a  very  convenient  assumption  for  the 
lines  of  force  is  to  have  them  radial  and  fan  shaped,  as  shown  in 
Fig.  1.  The  lines  M  N  are  the  traces  of  the  planes  of  symmetry 
between  the  poles.  The  arcs  and  straight  lines  below  the  hori- 
zontal represent  the  lines  of  force  as  at  present  assumed. 


Fio.  1. — .\ssiTMED  Leak.\ge  Flux  Distkibution  ix  a  SIachine 
WITH  Rectangular  Poles. 

The  permeance  of  the  leakage  field  is  th&  sum'ofjthose'of]all 
the  diverging  pencils.  The  reluctance  of  each'pencil  is  the  sum 
of  those  of  all  the  rectangular  elements  in  that 'pencil.  The 
reluctance  an  element  of  the  field  is 
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and  that  of  the  whole  diverging  pencil  is 
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according  to  whether  6  is  greater  or  less  than  45  deg.   Integrating,, 
^        1  ^       r    T  sec  0  -|  1  ^      ps 

/iidd         L  "  cosec  IjJ         /jdO         rs 

To  find  the  total  permeance  of  the  field  we  integrate  the  reci- 
procal of  the  above  expressions  from  0  deg.  to  45  deg.,  and 
from  45  deg.  to  90  deg.  respectively.  This  gives  the  per- 
meance of  only  one  quadrant.  The  permeance  for  the  whole 
four  quadrants  is 

f"-  dO  mi  /pr\     2L      ,,, 


i....  [;.....]  L,,,,© 


In  the  above  equation  and  in  Fig.  1  the  point  p  is  arbitrary. 
It  should  ha  cho.sen  so  that  the  value  of  the  above  expression  is 
the  laige.st  possible.  This  was  found  to  bi>  wlien  p'r=0'22rs. 
Under  these  ciroimstances  the  above  equation  becomes 
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(2). 


"  I'hvsicnl  Review,"  N.S.,  Vol.  IV.,  No.  4,  October,  1914. 


THE  ELECTRICUN,  SEPTEMBER  17,  1915. 


881 


The  part  (2L/rs)  of  the  above  formula  is  the  apparent  per- 
meance between  the  poles,  the  balance  is  what  is  known  as  the 
"  fringe  "  of  the  leakage  fiiis  permeance.  The  above  equation 
was  integrated  graphically  and  the  result  is  given  in  Table  I.*: — 

Table  I. — The  Leakage  Permeance  from  Beclangular  Poles  per  Centimetre 
height  of  Pole-core  i«P'=K+4L/(T— W),  ichere  K  i.i  given  below. 


Ratio.  W/T=    i  0-10     0-20 

K.Xew  Method    1-94      2-22 

K.  OldMethod 0-40  I  0-80 


0-30  0-40  OoO  0-60  0-80 
250  2-81  310  3-49  4-81 
1-20     1-75     2-40     3-20     500 


The  case  of  circular  poles  was  worked  out  by  the  writer  in  the 
Paper  referred  to  above.  The  assumption  of  sine  shaped  lines 
of  force  was  made  and  the  results  in  Table  II.  were  obtained  : — 

Table  II. — Values  of  Leakage  Permeance  from  Circular  Poles  per 

Centimetre  height  of  Pole-core. 

T  is  the  Pole-pitch.        D  is  the  diameter  o£  Pole-waist. 


- 

Ratio  (D/T). 

0-10    0-20 

0-30      0-40      0-50 

0-60 

0-70 

Penueanoe,  new  method... 
Pohl's  formula 

2-4 
0-6 

3-24 
1-30 

4-20      510 
2-20      3-30 

6-40 
4-70 

810 
6-30 

10-7 
9-1 

From  an  inspection  of  Table  II.  it  will  be  seen  that  pre- 
vious results  for  circular  poles,  for  the  usual  ratio  of  pols- 
width  to  pole  pitch  is  some  90  per  cent,  in  error.  In  the  case 
of  rectangular  poles  the  error  is  some  30  per  cent,  when  we  con- 
sider the  usual  proportions  of  pole  length  to  pole  width.  The 
erior  which  may  be  expected  Lii  the  leakage  factor  may  vary, 
therefore,  all  the  way  from  6  per  cent,  to,  say,  15  per  cent. 

The  effect  of  the  distributed  leakage  from  the  pole-cores  is 
to  cause  the  flux  density  in  the  pole  to  vary.  The  average 
number  of  ampere-turns  used  u^J  per  centimetre  length  of  the 
pole  core,  is,  therefore,  less  than  that  obtaining  at  the  root  of 
the  pole.  It  would  be  useful  to  have  a  series  of  saturation 
curves  showing  the  relation  between  the  maximum  flux  density 
in  the  pole  and  the  average  number  of  ampere-turns  required 
per  centimetre  height  of  core. 

A  somewhat  analagous  electrical  case  is  that  of  a  transmis- 
sion line.  We  have  there  a  distributed  capacity  which  causes 
the  current  in  the  line  to  vary  fi-om  point  to  point.  As  a  conse- 
quence the  drop  in  the  line  cannot  be  calculated  on  the  basis 
of  the  current  in  either  end  of  the  line.  The  difficulty  in  the 
case  of  the  transmission  line  is  riiet  by  assuming  that  half  of  the 
capacity  is  at  each  end  of  the  line  or  else  that  all  of  it  is  at  the 
centre  of  the  line.  A  similar  rule  in  the  case  of  distributed 
pole  leakage  would  be  useful,  though  it  could  not  be  expected 
that  the  same  fractional  parts  would  obtain.  A  tentative  sug- 
gestion along  these  lines  has  been  made  by  Prof.  V.  Karapetoff 
in  one  oi  the  problems  of  his  "  Magnetic  Circuit.  "|  He  pro- 
poses that  the  leakage  be  considered  as  occuring  one-third  of 
the  distance  from  the  air-gap.  It  will  be  shown  below  that  the 
centre  oi  the  pole  is  nearer  to  the  truth. 

The  flux  density  in  the  pole-core  of  a  dynamo  varies  in  an 
appro.ximat«ly  parabolic  manner,  as  may  be  seen  below.  The 
free  M.M.F.  between  the  poles  varies  from  practically  nothing 
at  the  root  of  the  poles  to  a  maximum  value,  M,  between  the 
pole-tips,  usually  in  a  uniform  manner.J  .\t  a  distance,  x, 
from  the  root  of  the  pole  the  M.M.F.  is  Mj=M(x/H),  where  H 
is  the  radial  height  of  the  pole.  Let  P'  be  the  leakage  per- 
meance per  centimetre  of  the  pole-length,  as  obtained  from  tlie 
above  tables.  Then,  the  flux  leaking  from  the  pole  in  a  dis- 
tance, dx  is 

(Z9=M;,P'</a;=MP'(x/H)rfa;. 

The  flux  in  any  section  of  the  pole  core,  in  terms  of  the  flux 
in  the  yoke  (9,,)  (which  is  also  the  maximum  flux  in  the  core)  is 


MPH 

--^,-(MIP){xjR)dx=^,--^(xlU)^ 


(3) 


*  For  another  method  giving  alightlv  better  results  see  an  artiolf  h\ 
writer  in  A.I.E.K.  '•  Proc.."'  May,  1915;  pp.  897-899. 
t  "  Magnetic  Circuit,"  Chap.  II..  p.  2x.  prob.  10. 
X  For  other  possible  assumptions,  see  R.  Pohl,  loc.  cil. 


At  the  tips  of  the  poles  when  the  distance  x  is  equal  to  H,  the 
flux  that  remains  in  the  core  is  9h 

9H=9„-(MPH/2) (4) 

This  result  is  already  well  known  and  is  mentioned  in  the 
books  of  Karapetoff  and  Hawkins  and  Wallis  mentioned  above. 
Retiu-niug  to  equation  (.3)  it  will  be  seen  that  the  flux  density 
in  the  core  varies  in  a  parabolic  manner. 

In  Fig.  2  at  the  left  is  shown  the  flux  density  distribution  in 
the  pole-core  of  a  dynamo,  foi  a  maximum  density  in  the  core 
of  16  kiloliues  per  square  centimetre,  lor  various  distances  .r- 
along  the  core.  The  construction  shows  how,  for  the  assumed 
saturation  curve  for  cast  steel,  the  curve  of  the  intensity  H  is 
plotted.  It  is  to  be  rioted  that  H  is  plotted  in  ampere-turns 
per  centimetre.  The  customary  assumption  that  B  and  H  are 
constant  in  the  pole-core  and  equal  to  their  maximum  value  is 
seen  to  be  greatly  in  error. 

The  area  c,  r,  p,  q  under  the  curve  of  H  gives  the  average 
value  of  the  intensity  of  the  field  in  the  pole,  which  is  plotted 
at  d.  This  gives  us  the  curve  of  average  H  shown  connecting 
the  points  d  and  r.*  This  one  curve  serves  to  give  us  the  value 
of  Har.  for  several  values  of  the  leakage  factor.  For  instance, 
with  a  leakage  factor  of  1;3  the  flux  density  at  the  pole  tips  is 
{16-0/l-3)=12-3.  This  gives  us  at  the  point  e  an  average 
M.M.F.  of  26  ampere-turns  per  centimetre.  This  is  trans- 
ferred to  the  figure  at  the  right,  gi^^ng  us  the  point /on  curve 


Fig.  2. — Flfx  Distribution"  in  the  Cores  of  Field  Poles,  and 
Chart  fob  Finding  Pole  Core  M.M.FS. 

No.  (2).  In  this  way  the  curves  shown  in  Fig.  2  were  all 
obtained.  Curve  (1)  is  drawn  for  a  leakage  factor  of  1-6,  and 
curves  (2),  (3)  and  (4)  for  leakage  factors  of  1-3,  1-2  and  1-1 
respectively.  Curve  (5)  is  the  original  saturation  cm've.  The 
point  g  gives  what  may  be  called  the  "  Equivalent  pole-core 
density  "  for  a  leakage  factor  of  1-3  and  a  ma.ximum  flux  den- 
sity of  16  kilo-lines  per  square  centimetre.  That  is  to  say,  a 
uniform  density  of  15  kilo-lines  per  square  centimetre,  as  there 
shown,  would  cause  the  same  M.M.F.  drop  in  the  poles  as  the 
actual  variable  density. 

The  curves  shown  in  Fig.  2  may  be  used  directly  in  leakage 
calculations.  It  is  more  convenient,  however,  to  use  these 
curves  to  obtain  coefficients  to  reduce  the  actual  distributed 
leakage  to  an  equivalent  concentrated  leakage.  We  may, 
for  instance,  concentrate  a  part  of  the  leakage  at  the  pole-tips 
and  the  remainder  at  the  yoke  ;  on  the  other  hand,  we  may, 
if  We  wish,  concentrate  all  of  the  leakage  at  a  certain  point 
part  way  at  the  pole-core.  This  is  achieved  in  a  very  simple 
manner,  as  the  following  example  will  show.  It  is  to  be  noted 
that  some  such  rule  is  higlily  desirable,  since  the  average  H  in 
the  pole-cores  varies  from  55  to  80  per  cent,  of  the  maximum 

•  The  method  of  integrating  graphically  under  saturation  curves 
seems  to  tx!  clue  to  W.  B.  Hird,  who  has  applied  it  to  finding  the  M.M.F. 
rer|uired  bv  tapered  armature  teeth,  in  "Journal"  Inst.  E.E.,  Vol. 
.XXIX.,  p." 939. 
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value  of  H  in  the  pole-core  according  to  the  leakage  factor  and 
the  satm-ation. 

Let  it  be  assumed  that,  in  a  certain  machine,  the  maximum 
flux  density  in  the  core  is  IG-O  kilo-lines  per  square  centimetre, 
the  leakage  factor  is  1-3,  and  the  minimum  flux  density  in  the 
core  is  consequently  12-3  kilo-lines  per  square  centimetre. 
Let  it  be  required  to  find  the  fraction  Y  of  the  total  leakacrt' 
flux  which  may  be  assumed  to  take  place  at  the  pole-tips,  and 
also  the  fraction  X  of  the  distance  along  the  pole-core  from  the 
air-gap  at  'which  we  may  assume  that  the  leakage  takes  place. 
We  may  use  the  formulae. 


Y= 


(B«,.  — Bmio.) 

(B„ 


-B„ 


X= 


(H, 


-H,,.) 


(H„ 


-H^.) 


(-5) 


Eeferring  to  the  curves  in  Fig.  (2)  we  see  that  the  maximum 
value  of  H  is  -iO  ampere-turns  per  centimetre,  and  the  minimum 
is  10  ampere-turns  per  centimetre.  The  equivalent  flux  den- 
sity is  Be,|.=15  kilo-lines  per  square  centimeti'e,  and  the  average 
value  of  field  intensity  Hay.=26.  Substituting  these  values 
into  the  above  equations  we  obtain 

Y={15-12-3)/(16-12-3)=2-7/3-7=73  per  cent,  of  the  flux. 
X=(40-26)/(40-10)=14/30=46  per  cent,  of  the  distance. 

This  process  was  carried  out  for  a  wide  range  of  values  of 
flux  density  and  leakage  factors,  and  the  results  are  given  in 
Table  III. 

Table  III. 

Concentrated  distribution  of  leakage  flux  equivalent  to  distributed 
pole-core  leakage. 

Concentrate  Y  per  cent,  of  the  total  leakage  flux  at  the  pole-tips,  or 

else  concentrate  all  of  the  leakage  flux  at  a  distance  X  per  cent,  of  the 

height  of  the  pole  from  the  air-gap. 

Flux  density  max BN      =12  U      16         18        20 

ri-l    Y=67         70      71         69-5     66 

Leakage  factor  J  ^-   ^'^^^'^      "       '^^'^     "^^         ^^'^ 

leakage  tactor    <  ^_^   Y=69-5      72      73-5     73         71 

(.1-6   Y=71  74      76        7f)-5     73 

fll    X=35         38      40        42        43 

Leakaee  factor  i  ^'^   ^=^^         ^^       *^        ^        ^^ 

l>eakage  lactor    i  1-3   X=41         43      46        48        49 

1^1-6   X=44         48      52        54        56 

In  studying  the  above  table  it  will  be  noticed  that  there  is 
no  one  figure  for  either  Y  or  X  which  will  answer  the  purpose. 
Nor  can  it  be  claimed  that  the  values  in  the  above  table  would 
apply  to  all  qualities  of  cast  steel.  It  would,  moreover,  be  too 
laborious  a  work  to  evaluate  tables  such  as  the  above  for  every 
grade  of  steel.  The  writer  consequently  set  himself  the  task 
of  ascertaining  by  trials  what  values  of  X  and  Y  could  be 
assumed  with  the  least  eiTor,  and  to  determine  what  was  the 
likelihood  of  error  Ln  using  these  figures. 

It  was  found  that  if  we  assume  72  per  cent,  of  the  leakage  at 
the  pole-tips,  that  the  error  in  any  case  within  the  working 
range  was  never  over  10  ampere^turns  per  centimetre,  and 
usually  less.  If  the  figure  75  per  cent,  be  taken  instead,  the 
error  is  usually  less  than  10  ampere-turns  per  centimetre,  but 
occasionally  amounts  to  20  ampere-turns  per  centimetre.  If 
the  leakage  be  assumed  to  occur  exactly  half  way  between 
the  pole-tips  and  the  pole-yoke  the  error  was  found  to 
be  never  greater  than  10  ampere-turns  per  centimetre. 
The  Iatt«r  assumption  seems  to  be  the  preferable  one  of 
the  three. 

From  the  above  considerations  the  following  conclusions 
may  be  drawn  : — 

1.  Accuracy  in  leakage  calculations  is  as  important  as  in  any 
other  flux  calculations  in  an  electric  machine. 

2.  The  customary  formulae  for  leakage  flux  permeance  give 
values  wliich  are  much  too  small.  A  table  of  leakage  per- 
meance is  given  in  tlii.s  Pa])cr  with  values  of  permeance  much 
nearer  the  truth.  The  most  convenient  way  to  use  these  would 
b<!  to  plot  the  table  in  the  form  of  a  curve. 

3.  The  <•  fleet  of  dintributed  pole-core  leakage  may  be  taken 
intr)  account  by  a.s8uniinc  tLat  72  per  cent,  of  the  leakage 
occurs  lit.  the  iiolc-lipn  ;  or  else  that  all  I  he  leakage  occurs  at  a 
point  exactly  half  way  bctw.-rii  tin.  |H,li-tli,s  ;imiI  tli..  unli-viikc. 

Iowa  State  College 


A  NOTE  ON  "EARTH  RESISTANCE."* 

BY  E.  W.  MARCHANT. 

If  an  earth  plate  in  the  form  of  a  hemisphere  is  embedded  in  a 
homogeneous  medium,  with  a  flat  boimding  surface,  the  flat  face  ot 
the  hemisphere  coinciding  with  the  flat  sm-face.  it  may  easily  be 
shown  tlmt  the  resistance  between  this  surface  and  a  very  distant 
sm-face  also  of  hemispherical  form  is  =p  -jri,  where  p  is  the  specific 
resistance  of  the  material,  and  a  Is  the  radius  of  the  hemispherical 
earth  plate.     This  may  be  written  =(p  2^-7=)  a 

p/'27r.'j'=  Specific  resistance/Area  of  hemispherical  earth  plate. 

a  is  the  lengtli  of  the  miiform  bar  with  area  '2ira-.  which  would  have 
the  same  resistance  as  the  earth.  "  u  "  may  be  called  the  "  Equivalent 
length  of  the  earth  resistance."  which  in  tliis  case  Ls  equal  to  the  radius 
of  the  hemisphere.  For  otlier  forms  of  earth  than  the  sphere,  this 
equivalent  length  of  earth  may  be  determmed.  The  earth  resistance 
of  an  earth  plate  will  depend  almost  entirely  on  the  specific  resistance 
of  the  material  immediately  surrounding  the  earth  plate,  and  if  its 
value  is  known,  the  resistance  of  the  earth  at  any  place  may  be 
determined,  if  the  specific  resistance  of  the  soil  m  the  ueighboiu-hood 
of  the  earth  plate  is  foimd. 

In  connection  with  the  wireless  station  at  Liverpool,  some  experi- 
ments have  been  made  recently  on  the  resistance  to  earth  of  tteee 
different  type  of  earth  plate.  The  earth  most  used  was  the  water- 
pipe  system  of  the  building  ;  in  addition  to  tliis,  an  earth  was  formed 
by  14  2  in.  cast-iron  pipes,  pointed  and  driven  about  1  ft.  into  the 
gromid.  which,  in  Liverpool,  is  a  good  yellow  sandstone,  a  third  earth 
was  formed  by  a  copper  ](latc  1  ft.  6  in.  wide  and  4  ft.  6  in.  long, 
buried  vertically  at  a  dejjth  at  the  lower  edge  of  6  ft.  below  gromid, 
to  this  was  riveted  two  copper  strips,  laiil  at  a  depth  of  Cft..  each 
1  in.  wide  and  40  ft.  long.  Lt  both  cases  described  the  earth  was 
made  by  burying  the  plates  direct  in  the  wet  sandstone,  without  a 
.surroimding  volume  of  coke  such  as  is  usually  recommended.  If 
good  conducting  material  were  used  to  surroimd  the  plate  it  woidd.  of 
course,  con.siderably  reduce  the  ""  effective  length"  of  the  earth 
resistance.  The  specific  resistance  of  the  sandstone,  when  excavated 
from  the  soil  and  firmly  pressed  into  a  wooden  box  \rith  co]>per 
plates  at  opposite  faces  was  375  ohms  per  foot  cube,  the  percentage 
moisture  in  the  sand  being  10  per  cent.  By  measuring  between  these 
earths  in  succession  and  by  assuming  that  the  earth  resistance  of 
each  was  some  defijiite  quantity,  the  resistance  of  each  of  the  three 
can  be  estimated.  The  earth  resistance  was  measmed  first  between 
A  and  B  with  A  positive,  then  with  A  negative,  and  so  on,  and  the 
earth  resistances  were  calculated  on  the  assumption  that  the  earth 
currents  flowed  from  A  to  B,  from  B  to  C  and  from  C  to  A. 

Calculating  from  the  measiu'emcnt  so  made,  the  following  results 
were  obtained  : — 

Earth  resistance  of  copper  plate  and  strip (il  ohms. 

„  „  iron  pipes 42     „ 

„  „  water  pipes 3     „ 

Assuming  that  the  current  flowed  the  other  way  the  earth  resis- 
tances were  : — 

Earth  resistance  of  copper  plate  and  strip 71  ohms. 

„  „  iron  pijics 40      „ 

,,  ,,  water  pipes 2-7   „ 

The  waler-])i]ie  earth  has  very  much  the  lowest  resistance,  as  might 
have  been  expected  from  the  large  area  of  water  pipe  embedded  iji  the 
soil.  Iij  comparing  the  two  earths  formed  by  the  iron  pipes  tuid  the 
copper  plates,  it  was  caletilatcd  that  the  area  of  surface  exposed  to  the 
soil  was  5-8  si),  ft.  in  the  case  of  tlic  iron  ])ipes,  and  about  27  sq.  ft.  in 
the  case  of  the  copper  plates.  The  eiiuivalent  length  of  earth  aa 
defined  above,  may  be  easily  calculated  fr<un  the  above  data  : — 

For  the  copper  plate  earth  the  mean  equivalent  length  is 0-51  ft. 

„      iron  pipes  „      „        „  „  , 0'63  ft. 

It  is  impossible  to  estimate  the  equivalent  length  of  the  water-pipe 
earth,  since  the  area  of  surface  of  the  water  ))ii)es  exposed  to  the 
gromid  is  unknown,  and  in  any  case  the  calculation  of  the  equivalent 
lengt  h  for  sucli  a  complicated  network  would  have  no  praci  ical  value. 
The  earth  resistance  of  the.se  ))lales  lia.s  not  been  measured  over  a 
very  long  interval  of  time.  Ilie  gr<'atest  ditterenee  in  cart hresist mice 
fouiul.  so  far.  is  for  the  eopiier  jilate  wliiili  is  buried  in  groimd 
exposed  to  rain.  After  a  very  dry  spell  ot  weather  the  earth  rcMls- 
tance  was  found  to  ]«•  about  6  per  cent,  gnad-r  than  it  was  after  the 
usual  rainy  conditions  had  prevailed  for  some  weeks. 

The  reason  for  the  smaller  equivalent  length  of  the  copi)er  plate 
i:irlh  is  its  form,  the  long  cojiper  strip  giving  contact  to  a  large  area 

\  I'niMr  road  before  iSeotion  G  of  the  British  Association. 
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of  soil,  whereas  the  pointed  iron  pipes  were  close  together.  The 
determination  of  the  equivalent  length  of  earth  for  various  forms  of 
earth  plates  pro\idesa  simple  meansof  comparing  theireffectiveness. 
I  am  indebted  to  Prof.  Wilberforce  for  the  suggestion  of  the  ex- 
ample quoted  of  the  hemispherical  earth  electrode,  and  to  Prof. 
Morris  for  the  "  strip  "  form  of  earth  which  we  have  tested. 


GLASGK)W  CORPORATION  ELECTRICITY  SUPPLY 
ACCOUNTS,  1914-15. 


The  figures  published  in  the  aiuiual  accounts  of  the  Glasgow 
Corporation  Electricity  Department  for  the  finr.neial  year  ending 
May  31  last,  show  a  steadj'  progress  of  the  undertaking.  At  that  date 
the  number  of  consumers  was  32,030,  as  against  30,098  in  191-t,  or  an 
increase  of  6-42  per  cent.  The  sales  to  private  consumers  amounted 
to  85,718,79.5  miits,  compared  A\-ith  73,988,()-19  units,  or  an  inerea.se  of 
15-8.5  per  cent.  The  total  maximum  demand  connected  is  1 0 1 ,  148  k  w. 
as  compared  with  89,592  kw.  in  1914,  or  an  increase  of  12-9  jxt  cent. 
The  maximum  load  on  the  'bus  bars  wa,s  reached  on  December  7 
last  when  the  demand  was  39,750  kw.  The  load  factor  has  impro\ed 
and  now  stands  at  25-5,  which  shows  a  notable  advance  on  the 
previous  figure  of  22-8. 

With  regard  to  tariffs,  the  various  prices  at  which  the  output  is 
sold  is  shown  in  detail  in  the  foUownng  table  : — 

Units  Sold  to  PKrv.\TE  Consumebs,  Total  85,718,79.5. 
Lighting — 

8,798,978 at   3Jd.  per  unit. 


2,270,! 

32.347 

148,005 

1,7.52,065 

41.718 


3d. 

2id. 

2d. 

lid. 

Id. 


6,805,675     |d. 


19,849,725 


Poicer  and  Heating — 

9,059,486     at  IM.  per  unit. 

2,750,104     ,  Id. 

17,080,379     ,  0.7od.    „ 

333,609     „  0-675d.  „ 

14,507,466     ,  0-5d.      „ 

22.138,026     Kw.  rate. 


65,869,070 


It  is  noticeable  in  the  figures  we  give  below  that  the  cost  of  fuel 
per  unit  has  fallen,  notwithstanding  the  increase  in  the  price  of  coal. 
The  latter  will  no  doubt  be  felf  more  seriously  during  the  present 
year,  as  also  the  rise  in  cost  of  materia,ls,  rates  and  taxes,  &c.,  and 
in  order  to  meet  these  increased  costs  15  per  cent,  has  been  added  to 
all  tariffs.  Apart  from  this  it  is  satisfactory  to  note  that  there  is  a 
slight  steady  decrease  from  year  to  year  in  the  total  costs  per  unit, 
excluding  capital  charges. 

During  the  year  the  units  generated  by  the  various  stations  were 
,i<  follows  : — 

Port  Dundas 63,104.604 

Pollokshaws  Road    30,078.4!I7 

Kelvinside 142.0(18 

Govan 7.1 12,774 

Partick 2,602,046 

Corporation  Tramways  Department 1,187,495 


Total  104,227,424 


Year  ended  May  31, 


Number  of  units  sold — 

To  private  consumers 

Public  lamjis 

By  contract  

TOTAL  OUTPUT 

Total  nuniljcr  of  units  generated 

Cnits  used  on  works 

Units  lost  in  distribution,  &c.  . 

Per   cent,   of  these   to   units 
generated     

Total  ma.ximum  load  

I/oad  fiutor  of  whole  supply  ... 
TOTAL  NUMBER  OF  CON8UMEK8 
TOTAL  CONNECTIONS,  IN  KW.    ... 


1915. 

1914. 

1913. 

85,718,795 

73,988.649 

60,133,955 

2,756,400 

2,689,797 

2.837,426 

359.075 

342,425 

211,682 

88,834.270 

77.020,871 

63.183,063 

104,227,424 

92,2S6,9.53 

77,610,855 

3,990.286 

3.!K)(J,542 

3,187,321 

11,402,868 

11,365,540 

11,240,471 

10-94 

12-32 

14-48 

39,750 

38,012 

25-5 

22-8 

32.030 

30,098 

27,848 

101,148 

89,692 

82,016 

The  number  of  miits  lost  in  distribution  has  remained  about  the 
same  for  the  past  three  years,  but  as  the  total  output  has  increased 
the  percentage  loss  in  this  direction  has  dropped  from  14  per  cent,  to 
mider  1 1  per  cent. 

\Ye  give  below  a  complete  analysis  of  the  output  and  the  costs. 
It  Avill  be  noticed  that  a  substantial  sum  has  been  WTitten  oS  for 
depreciation  as  usual.  _      . 

Generating  Expenses.  1914-15. 

Fuel  (with  caitiii!;) £81,248 

Oil,  wa.ste,  water,  &c 4,517 

Salaries  and  wages  at  stations 24,805 

Repairs  and  maintenance 19,728 

Tramwav  units  (cost  averaged  on  units 

sold") : 4,948 


Per  tmit  sold. 
1914-15.  1913-14. 
.  0-22d.  ...  0-2.5d. 
.  0-Old.  ...  0-OUl. 
.  007d.  ...  0-07d. 
.  0-0.5d.  ...  004d. 

.  0-Old.   ...  0-Old. 


Total  Generating  Expenses. 

Distribution  Expenses. 

■   Salaries  of  surveyors 

Repairs  of  cables,  &c 

Repairs  of  meters,  &c 


.£135,246         0-36d.         0-38d. 


£4.523 
10,494 
3,697 


0-Old 
003d 
OOld 


Total  Distribution    Expenses £18.714 

Management  Expenses. 

Salaries £8.977 

General  estabUshment  charges  9,515 

Stationery,  printing,  &c 1.559 


0-06d. 

0-06d. 

.  0-09d.  . 

..  0-lOd 

0-03d.  . 

..  0-03(1 

.  OOOd. 

..  0-OOd 

Total  Management  Expenses £20,051 

Rents,  rates  and  taxes £34,655 

Attending  public  lamps  7,103 

Attending  private,  street  and  stair  lights    ,        1,771 
Repairs  on  motors  and  lamps  let  for  hire  ..  288 

National  Insurance  Act 690 

TOTAL  COSTS  (ex.  capital  ch.-irges)  £218,518         OSSd.         Oeid. 

Capital  Cbarges. 

Interest £66.883  ,.,  0-20d.   ...  0-22d. 

Sinking  fund,  &c 67,686  ...  0-17d.  ...  0-17d. 

Total  Capital  Charges £134.569        0-37d.        0-39d. 

TOTAL  COSTS  (inc.  capital  charges) £353,087         0-95d.         lOCd, 

Revenue. 

Sale  of  current  by  meter £383.408 

Public  Ughting 20,943 

Rental  of  motors  and  lamps  let  for  hire .  966 

Rents  of  proiJerty  56 


TOTAL  REVENUE £405,373       1  09d.        117d. 

Balance £.52,286        0-14d.        0-17d. 

£52,745  (0-1425d.  per  unit  sold)  is  written  off  for  depreciation, 
which  makes  a  deficit  for  the  year  of  £4.59  (0-0012d.  per  imit).  To 
meet  this  a.  sum  has  been  transferred  front  the  Reserve  Fund  Account, 
which,  as  reduced  by  this  amount  and  a  further  sum"- of  £15,434 
tra.nsferred  to  the  Sinking  Fund  .■\ccoimt.  now  stands  at  £48,854. 

The  capital  expenditure  during  the  year  amomited  to  £173,150, 
bringing  the  total  capital  expenditure  as  at  May  31,  1915,  to 
£2,577,187,  after  deducting  the  depreciation  \ratten  off  up  to  date, 
H-nd  the  capit"l  rep.Iised.     This  amount  is  made  up  as  follows  : — 

Land  and  buildings £364,097 

Machinery  and  plant 688,071 

Accumulators 11,520 

Mains 1.346.012 

Meters 86,111 

Electrical  instruments 4,40 1 

Laboratory  equipment 2,662 

Counting  house  furniture 2,982 

Transformers  in  consumers'  premises 61,979 

Motors,  lamps  and  heaters  for  hire 3,817 

Showrooms 145 

General  stores 2,177 

Engineers'  fees,  &c.  (Partick  station) 3,213 


TOTAL  CAPITAL  EXPENDITURE £2,577,187 


Prevention  of  Oil-Switch  Explosions.-  In  the  "  Eloktro- 
teclmischi-  Zeitscliiift  '  .Mr.  .V.  W'eijiherger  suggests  filling 
fclie  space  aljuve  tlic  oil  in  the  loutuiuer  with  nitrogen  ;  or  filling 
tlie  contiiiner  completely  with  oil,  and  connecting  its  interior 
tiirough  a  pipe  to  a  reservoir  standing  about  1  to  2  metres  above 
it.  By  this  means,  no  oxygen  is  present  for  combining  with 
the  hydrocarbon  vapours  to  form  an  explosive  mi.xture. 
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THE  WORK  OF  THE  BRITISH  ASSOCIATION. 

In  spite  of  tlie  war  cloucis  which  (iarkened  its  proceedings, 
the  British  Association  ha.s  once  more  asserted  its  usefuhiess 
as  a  permanent  feature  of  our  scientific  hfe.  Many  of  its 
members  met  and  spoke  under  the  shadow  of  pei-sonal 
bereavement.  All  felt  the  seriousness  and  solemnity  of  the 
occasion.  Of  gaiety  there  was  not  a  trace  ;  but  throughout 
one  felt  a  new  and  mspirmg  note  of  calm  determuiation  and 
steadfast  purpose.  The  war  claimed  its  part  m  all  the  sec- 
tional proceedmgs,  from  war  finance  in  the  section  of 
Economics  to  the  utilisation  of  women's  labour  m  the 
Educational  Section,  and  the  treatment  of  the  mental 
phenomena  of  shell  shock  discussed  m  the  sub-.section  of 
Psychology.  The  comparative  scarcity  of  yoiuig  men,  the 
substitution  of  Girl  Guides  for  the  usual  attendants,  the 
ruthless  cuttmg  out  of  all  pleasure  excursions,  and  the 
reduction  of  the  time  of  the  meeting  to  a  bare  four  days  were 
outstanding  features  which  marked  the  first  great  war 
meetuig  in  the  history  of  the  Association. 

It  is  only  natural  that  the  British  A.ssociation,  like  every 
other  scientific  society  in  this  coimtry,  should  wish  to  assist 
the  Government  during  the  present  struggle,  and  conse- 
quently the  almost  inevital)le  committee  is  being  proposed. 
This  committee,  however,  differs  from  other  committees  of 
its  kind,  in  that  it  is  to  deal  not  merely  with  matters  of 
importance  during  the  war,  but  with  those  that  must 
be  considered  when  the  war  is  over.  When  that  time  comes 
we  shall  fbid  that  we  are  faced  by  serious  competition,  and 
it  is  essential  that  we  should  look  forward  and  prefwre  for 
this  time  as  .soon  as  i)o.>*,sible.  \Miat,  it  may  be  asked,  will 
be  the  attitude  of  labour  when  the  present  time  of  stress  Is 
over,  when  thiMc  will  he  loss  iirgont  work,  and  when  wages 
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in  all  probability  will  stand  at  a  lower  level  ?  Last  week 
Mr.  Lloyd  George  gave  evidence  of  the  regrettable 
restrictions  imposed,  even  at  the  present  time,  by  trade 
union  workers,  if  not  by  trade  miions  themselves.  If  these 
practices  camiot  be  dropped  at  such  a  moment  as  the  pre- 
sent, this  shows  how  deeply  imbued  such  principles  have 
become.  It  must  be  realised  that  restrictions  of  this  kind, 
by  which  the  skilled  workman  is  not  permitted  to  do  as 
much  as  he  will,  must  have  a  very  important  influence 
upon  raismg  the  costs  of  production,  ^^"ill  there  be  corre- 
sponduig  restrictions  on  the  part  of  German  workmen  ?  We 
doubt  it,  and  if  that  is  so  the  difficulty  of  competiiig  agauist 
German  products  after  the  war  will  be  doubl}-  difficult  for 
the  British  manufacturer.  It  is  important  that  labour 
should  look  at  these  matters  mtemationaUy.  Lord 
Sydenham  refers  to  this  matter  in  a  letter  to  The  Times  of 
last  Tuesday,  and  pertinently  asks — "  Is  the  denial  of  a 
man's  right  to  do  what  he  is  fully  capable  of  doing  com- 
patible with  the  elementary  conditions  of  hberty?" 

Then  there  is  the  much-discxLssed  question  of  organisation. 
In  his  address  to  Section  G,  Dr.  Hele-Shaw  pointed  out 
that  the  mdividual  British  manufacturer  is  not  devoid  of 
the  power  of  organisation.  We  have  many  examples  of 
most  excellent  work  in  this  direction.  WTiere,  however,  we 
have  failed  is  m  the  relation  of  the  various  mter-dependent 
})arts  of  mdustrv'.  As  an  instance,  Dr.  Hele-Shaw'  men- 
tions the  fact  that  some  years  ago  the  lack  of  co-operation 
and  organisation  m  getting  goods  from  our  manufacturmg 
centres  exceeded  the  cost  of  transporting  these  goods  across 
the  ocean.  We  remember  also  that  there  was  an  mstance  a 
few  vears  ago  at  Liverpool,  where  the  installation  of  special 
machuiery  for  handling  goods  was  net  worth  while,  because 
the  varioas  mterests  were  not  workiiig  in  sufficient  har- 
mony. W^hen,  however,  such  matters  are  in  question  m 
Germany,  the  Government  steps  in  and  sees  that  propey 
facihties  are  given  so  that  the  costs  are  reduced  to  a  mini- 
mum. There  appears  indeed  to  be  a  sort  of  general  organ- 
isation between  the  Government  departments,  the  banks, 
the  railways,  shipping  and  other  interests  so  as  to  give 
German  commerce  the  very  best  possible  chance. 

Returning  to  the  meeting  itself,  it  can  hardly  be  said 
that  many  of  the  sections,  as  such,  suffered  very  seriously 
from  the  special  circumstances  mider  which  they  carried  on 
their  deliberations.  Section  A,  especially,  maintained  a 
large  and  steady  attendance  throughout,  and  the  Eco- 
nomics and  Educational  Sections  were  crowded.  While 
the  discussion  on  the  classification  of  stars  was  somewhat 
inconclusive,  that  on  thermionic  emission  was  most  instruc- 
tive, and  the  discussion  in  the  Geology  Section  on  the  age 
of  the  earth,  m  which  such  men  as  Rutherford,  Joly, 
SoDDY  and  Sollas  took  up  somewhat  divergent  attitudes, 
pro%-ided  the  audience  with  a  feast  of  i>ersonal  controversy, 
marked  by  a  few  moments  of  unrestrained  merriment.  The 
Chemistry-  and  Engineering  Sections  also  brought  out  some 
Papers  of  importance,  both  from  the  electrical  and  purely 
physical  poijits  of  view,  particulars  of  which  will  be  fomid 
elsewhere.  Finally,  the  presence  of  such  great  Frenchmen 
as  Pierre  Weiss  and  Yves  Guyot,  as  well  as  a  number  of 
Belgian  men  of  science,  reflected  the  close  bonds  between  the 
Allies  on  the  field  of  battle. 


REVIEWS. 


rcopies  of  the  undermentioned  works  can  be  had  from  The  Electsician  Offices,  post 
free,  on  receipt  of  published  price,  adding  3d.  for  books  published  under  2s.  Add 
10  oer  cent,  for  abroad  or  for  foreign  books.] 


1.  Questions  and  Answers  in  Wireless  Telegraphy.     Series  I. 

2.  A  Book  of  Model  Answers  to  Test  Questions  in  Wireless 

Telegraphy.     Series  I. 

3.  and  4.  Ditto.      Series  II.   (London:  The  Wireless  Press.)   Is.  each. 

Each  of  these  series  consists  of  a  set  of  questions  printed  on 
cards  in  gi'oups  of  six,  and  a  book  of  model  answers  to  them. 

Series  I.  of  the  questions,  entitled  "  Elementary  Principles." 
covers  approximateh'  the  same  ground  as  the  excellent  little 
book,  "  Elementary  Principles  of  Wireless  Telegraphy,"  by 
R.  D.  Bangay.  l■e^'iewed  in  this  journal  on  July  2,  191.5.  The 
questions  have  been  prepared  with  considerable  care  and 
ability,  and  are  well  calculated  both  to  examine  the  student, 
by  drawing  from  him  an  exposme  of  what  he  understands  and 
does  not  understand,  and  to  teach  him  by  stimulating  him  to 
co-ordinate  his  existing  Icnowledge  and  to  reaUse  the  gaps  which 
must  be  filled. 

The  questions,  and  particularly  the  model  answers,  are 
somewhat  colloquially  worded — for  example,  as  an  insulator  or 
conductor  wood  is  said  to  be  "  a  kind  of  mongrel  " — but  the 
same  scientific  accuracy  and  literary  precision  which  are  such 
praiseworthy  features  of  Mr.  Bangay's  book  are  also  to  be 
foimd  here.  To  an  intelhgent  beginner  in  wireless,  the  mere 
thoughtful  perusal  of  the  questions  would  be  quite  instructive  ; 
wlule  a  serious  attempt  to  wiite  down  answers  to  them,  -ft-ith  a 
subsequent  reference  to  the  model  answers,  wUl  be  most  helpful. 

There  are  228  questions,  many  of  them  with  diagrams. 
Question  24,  demanding  a  description  of  a  diagram  showing  a 
complete  transmitter  is  premature  in  Card  -i.  Question  1-58 
asks  .what  is  wrong  in  a  diagram  showing  a  crystal  detector 
connected  so  as  to  be  capacity-shunted  for  lugh-frequency 
currents.  This  oft-made  mistake  is  well  exposed  in  the 
answer  ;  but  in  Answers  1 87  and  189  the  author  himself  makes 
a  similar  slip  in  giving  diagrams  for  buzzer-excitation  wherein 
earth-capacities  are  added  by  the  buzzer  and  its  battery  to 
each  terminal  of  the  condenser.  The  point  of  the  buzzer 
should,  of  course,  always  be  connected  directly  to  one — the 
non-earthed — terminal  of  the  buzzer  inductance. 

Amongst  the  answers,  in  18.5,  for  no  apparent  reason, 
UTegularity  of  sparking  is  shown  as  a  characteristic  of  plain- 
aerial,  as  opposed  to  coupled-circuit,  transmitters.  In  205  and 
211,  the  inefficiency  of  a  loaded  antenna  is  said  to  be  due  to 
large  increase  of  inductance  ;  more  accirrately,  it  is  large  increase 
in  wavelength,  which  leads  to  a  different  conclusionwhen  the 
virtues  of  laige  antenna -capacity  are  being  considered.  In  220, 
Fig.  1  is  badly  drawn,  for  the  areas  above  and  below  the  hue 
should  be  equal.  In  general  the  figures  are  plentiful  and  good. 

Series  II.  is  something  of  a  puzzle.  It  is  not  a  continuation  of 
Series  I.,  as  might  naturally  be  expected,  but  seems  to  be  quite 
independent.  The  questions  are  entitled  "  Elementary^ 
Principles  and  Practical  Que.stions  on  Apparatus  "  ;  there  are 
287,  and  of  these  no  fewer  than  about  100  deal  with  general 
elementary  electricity  ;  the  last  30  or  so  refer  to  operating 
procedure  as  defined  in  the  P.M.G.  Handbook  ;  and  the  remain- 
ing 160  odd  cover  the  ground  of  Series  I.  with  some  more 
advanced  work  in  addition.  The  technical  wireless  questions 
are  said  to  be  based  on  the  '"  Handbook  of  Technical  Instruc- 
tion ioT  Wireless  Telegraphists,"  by  J.  C.  Hawkhead,  a  book 
with  which  the  reviewer  is  not  acquainted. 

The  questions  are  not  very  skilfully  selected  or  well  worded, 
and  the  answers  are  sometimes  incomplete,  ai-e  often  much  too 
brief  for  instructive  purposes,  and  are  insufficiently  provided 
with  diagrams. 

Question  53  asks  why  must  the  "  full  current  "  not  be  put  into 
an  armature  at  once.  The  armature  is,  of  course,  subjected  to 
the  full  current  (and  more)  <it  once  ;  but  not  to  the  full  P.D. 
There  is  a  .similar  confusion  between  current  and  E.M.F.  in 
Answer  70.  The  Plante  cell  (101)  might  have  been  omitted. 
In  Questions  199  and  2(K),  "  receiver  "  is  written  where 
'■  detector  "  is  meant. 

.Answer  74  defines  the  henrv  as  the   inductance  "  in  which 
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the  making  or  breaking  of  one  ampere  will  induce  a  counter 
E.M.F.  of  one  volt,"  without  reference  to  rate  of  change  of 
current.  In  221,  it  is  explained  that  a  D'Aisonval  ammeter 
cannot  be  used  in  the  antenna  because  of  the  inductance  and 
self-capacity  of  the  coil :  the  unsurmountable  obstacle,  that 
it  is  not  deflected  by  alternating  current,  is  not  mentioned. 

Series  II.  is  a  mediocre  work  which  will  probably  be  of  some 
help  to  would-be  operators.  It  suffers  by  raising  expectations 
that  it  is  a  sequel  to  Series  I.,  a  position  which  neither  the 
subject-matter  nor  the  qualitv  of  its  treatment  warrants. 

L.  B.  T. 
Submarines,  Torpedoes  and  Mines.  Bv  W.  E,Dommett.  (London : 

\V!ut-t.ikcr  &  Cc.)     Pp.  10(>.      Is.  ni-t. 

This  little  volume  is  one  of  many  which  is  appearing  at  the 
present  time  describing  the  various  implements  used  in  war. 
The  author  in  this  instance  gives  an  interesting  account,  in 
popular  style,  of  the  submarine,  including  some  of  the  methods 
now  being  used  in  defence  in  tliis  new  mode  of  warfare.  The 
general  working  of  the  submarine  and  the  torpedo  is  described, 
and  there  is  a  section  on  mines  and  auxiliary  vessels. 


EXPOSURE    TESTS  OF  LIGHT  ALUMINIUM  ALLOYS.* 

BY    ERNE.ST    WILSON. 

iProfessor  of  Electrical  Engineering.  King's  College,  London.) 

The  physical  properties  of  certain  Ught  aluminium  aDoys  have 
formed  the  subject  of  several  communications.t  and,  as  slated 
therein,  a  specimen  of  each  alloy  has  been  placed  on  the  roof  of 
King's  College,  I-iOndon,  in  order  to  investigate  the  influence  of 
exposure  upon  electrical  resistance.  All  the  specimens  are  in  the 
form  of  wire  012C  in.  (3-2  mm.)  diameter.  The  results  are  set  forth 
in  the  accompanying  table. 

Commercial  Aluviinium. — Specimen  25  has  steadily  increiwed  its 

•  A  Paper  read  before  Section  G  of  the  British  Association. 

t  See  "  Journal  "  of  the  In.st.  Elec.  Eng..  1902.  Part  1.t4,  Vol.  XXXI. 
Also  B.A.  Reports.  1901.  1902.  1903,  190-t,  1908.  1911,  1912,  1913. 
Also  "'  Journal  "  of  the  Royal  Society  of  Aits,  December,  1901. 


electrical  resistance  to  17-2  per  cent,  in  13  years.     As  is  well  known, 
all  commercial  aliuninium  contains  traces  of  silicon  and  iron. 

Copper. — It  has  already  been  pointed  out  that  the  electrical 
resistance  of  the  copper  series  in  a  given  time  increases  with  the 
jiercentage  of  copper.  Specimen  15.  containing  2-61  per  cent.,  had 
'so  far  corroded  in  1911  that  it  broke  when  being  bent  into  a  loop  for 
attachment  to  the  bridge.  Specimen  14.  containing  1-86  per  cent-, 
has  now  so  far  corroded  as  to  become  jjracticaUy  useless  as  an 
electrical  conductor.  The  tests  emphasis<'  the  opinion  already 
expressed  that  alloying  commercial  aluminium  with  copper  alone, 
except  in  very  small  quantity,  is  not  to  he  recommended.  (See 
specimens  4  and  16.) 

Copper-Manganese. — The  alloys  9  and  23  have  steadily  iuerea,sed 
in  electrical  resistance  to  about  10  per  cent,  in  14  years.  Xo.  23  is 
interesting,  as  it  has  a  fan-ly  high  breaking  load  of  35.000  lb.,  and  is 
apparently  in  good  condition. 

Copper-yickel. — Specimen  22  has  a  breaking  load  of  45.900  lb., 
and  has  somewhat  diminished  its  electrical  resistance,  the  percentage 
being  now  12-4,  aa  against  19-4  in  1908. 

Copper-Zinc. — Specimens  1,  2,  3,  5  show  a  reduction  of  electrical 
resistance. 

Copper-Zine-Nickel. — Specimen  19  has  diminished  its  electrical 
resistance  to  14-6  per  cent,  from  33-5  per  cent,  in  190S.  The  extent 
to  which  specimens  18  and  19  have  varied  their  electrical  resistance 
is  shown  by  the  following  figures  : — 


Year 

1901. 

1903. 

1904. 

1908. 

1911. 

1913. 

1915. 

No.  18 

917 
962 

947 
995 

954 
1,013 

1,128 
1,285 

1,052 
1,125 

1,063 
1,102 

1,063 
1,102 

No.  19 

topper-Manganejse-Magne.^ium. — The  alloy  known  as  "  Diua- 
lumin  "  is  stated  to  contain  about  0-5  per  cent.  Mg,  3-o  to  5-5  per 
cent.  Cu,  0-5  to  0-8  per  cent.  Iiln.  A  breaking  load  as  high  as 
90.000  lb.  can  be  obtained,  according  to  treatment.  Specimen  26 
has  steadily  mereased  its  electrical  resistance  to  9-6  per  cent,  m  foiu' 
years.  It  is.  however,  so  brittle  that  a  small  loop  cannot  be  bent 
without  fracture.  Its  terajieratm-e  coeiKcient  (0-173)  is  the  same 
as  that  of  the  Cu-Xi  alloy  Xo.  22. 

Copper. — The  author  is,  imfortimately,  imable  to  report  on  the 
copper  exposme,  as  the  specimen  has  been  stolen  from  the  roof. 
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Sp.  resis- 
tance in 
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expo- 
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exten- 
sion with 
16,250  lb. 
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of  cross- 

Liinit 
of 
elasticity 
in  lbs. 
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during        during 
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Si.    1 

Fe. 

Cu.        Ni. 

Jin.       Zn. 

Mg. 

sure  and 

SO'C.       100°C. 

1901-         1901- 

section. 

wmvt 

1 

i 

heating. 

per  cent,  per  cent. 

1908. 

1915. 

16 

0-31 

0-37  1 

Oil       ... 

...    1     ... 

2-92 

0-354        0-318 

5-65 

11-3 

0-177 

19,500 

26,600 

4 

0-38 

0-25 

016       i     ... 

2-88 

0-341 

0-324 

6-05 

10-6 

0-200 

17,900 

25,700 

13 

0-38 

0-25  ' 

1-58       ...          ...     1     ... 

3-34 

0-295 

0-283 

11-3 

14-3 

0194 

32,500 

39,000 

14 

0-40 

0-31  1 

1-86       ...          ...     '     ... 

3-25 

0-302 

0-303 

15-4 

25-3 

0183 

32,500 

40,600 

15 

0-40 

0-40 

2-61        ...     1     

3-34 

0-311 

0-296 

24-3 

0186 

34,500 

43,500 

1 

0-38 

0-22 

017        ...     1     ...        0-62 

2-86 

0-369 

0-357 

16-6 

10-8 

0-286 

23.600 

28.100 

2 

0-43 

0-28  1 

0-30       ...     1     ...        1-20 

2-94 

0-346 

0-320 

19-0 

17-0 

0-171 

20,300 

30.500 

5 

0-43 

0-39  1 

1 

009       ;    204 

307 

0-319 

0-325 

18-4 

15-7 

0-171 

20,700 

26.000 

7 

0-37 

0-25  1 

005      0-75 

305 

1     0-328 

0-320 

9-84 

10-2 

0-189 

20,300 

29.700 

8 

0-35 

0-29 

009      119 

3-24 

0-337 

0-320 

11-4 

6-75 

0-237 

23,600 

33.700 

20 

0-37 

110 

006      2-25 

318 

i     0-335 

0-329 

8-33 

9-7 

01 89 

20.300 

38,600 

24 

0-35 

116 

009       ... 

2-97 

1    0-365 

0-357 

6-34 

10-8 

0-194 

20,300 

31.300 

3 

0-37 

0-28 

0-59       ... 

...     i-  0-59 

306 

'    0-327 

0-306 

16-6 

5-75 

0-180 

22.300 

30,.'>00 

i\ 

0-39 

0-31 

0-63 

...     '    1-20 

312 

0-324 

0-316 

10-2 
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0-237 

24,400 

30,900 

17 

0-35 

0-53 

010      0-83 

...     '   0-90 
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'    0-324 

0-320 

6-51 

14-5 

0191 

18.300 

31,700 

12 

0-31 

0-59 

019      109 

...     1   0-73 

3-33 

0-330 

0-318 

6-73 

12-4 

0197 

21.500 

31,700 

18 

0-43 

0-40 

0-21       113 

1-94 

3-24 

0-332 

0-319 

23-6 

16-9 

0-189 

22.300 

34,500 

10 

0-35 

0-29 

Oil      201 

1-77 

3-26 

,     0-263 

0-238 

33-5 

140 

01 60 

20,300 

36.200 

11 

0-39 

0-56 

0-24      2-31 

0-38 

3-48 

1     0-308 

0-300 

9-4 

0-92 

'       0-194 

24,400 

34.500 

22 

0-37 

0-43 

108      1-29 

3-41 

1     0-173 

0-178 

19-4 

12-4 

,       0146 

36.600 

45.900 

21 

0-39 

2-57 

010      1-39 

3-24 

1     0-352 

0-320 

7-35 

8-43 

0194 

24.400 

42,200 

10 

0-32 

0(54 

002  1     ... 

005 
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0-322 

0-311 

5-41 

0-08 

0-191 

22,700 

29.200 

0 

0-31 

0-3S 

003  1     ... 

0-36 

3-30 

0-311 

0-291 

6-20 

10-6 

0183 

22,300 

30,500 

23 

;   0-44 

0-66 

009       ... 

1-78 

3-49 

0-273 

0-245 

5-30 

0-6 

0-186 

24.400 

35,300 

25 
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C  ommoi 
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m. 
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2« 
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T 
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\  Tftken  (in  vnhip  in  1902. 
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THE  BRITISH  ASSOCIATION  AT  MANCHESTER. 


(Feoji  our  Special  Correspoxdext.) 
Tuesday,  September  1th. 

Tlie  meeting  this  year  differs  from  all  its  predecessors  owing 
to  its  severely  practical  nature.  In  an  atmosphere  of  war 
social  fimctions  are  out  of  the  question,  and  the  minds  of 
members  naturally  turn  to  the  many  problems  of  national 
importance  with  which  we  are  confronted  at  the  moment. 
Nevertheless  there  was  an  attendance  of  about  1,000  to  hear 
the  Presidential  Address  of  Prof.  Arthur  Schuster.  At  this, 
the  first  function  of  the  meeting,  a  loj'al  address  was  moved 
and  carried  as  follows  : — 

"  We  humbly  beg  to  ex-press  our  devoted  loyalty  to  your  Majesty's 
person  and  to  your  JIajesty's  Govemmeut  in  this  crisis  of  our  national 
affairs.  Landing  in  Australia  at  the  moment  of  the  deelarttion  of  war, 
we  witnessed  the  extraordinary  manifestations  of  loyalty  wliich  were 
displayed  throughout  that  great  Commonwealth.  During  our  earlier 
%-isits  to  Canada  and  South  Africa  a  lilie  spirit  of  loyalty  and  Imperial 
fellowship  found  expression  in  the  cordiality  of  the  ro'::e])tion  given  to  us. 
By  these  \-isits  we  have  endeavoured  to  strengthen  the  bonds  which  unite 
parts  of  your.  JIajesty's  Emjiire.  We  beg  leave  on  the  present  occasion 
to  assure  your  Majesty  that  the  Association  as  a  whole  and  every  in- 
dividual member  thereof  are  whole-heartedly  anxious  to  devote  all  their 
energies  to  as.sisting  your  Majesty's  Government  in  the  task  of  bringing 
the  war  to  a  victorious  conclusion  " 

The  Presidential  Address  was  received  with  much  cordiahty, 
which  was  probably  rendered  the  greater  by  the  recent  un- 
warranted attacks  on  Prof.  Schuster.  The  numerous  epigrams 
were  appreciated  and  the  audience  was  struck  with  Prof. 
Schuster's  new  definition  of  the  fimction  of  science  ("  to  pre- 
dict the  future  ").  Our  readers  ^^^ll  find  an  abstract  of  the 
address  in  our  last  issue.  There  was  quite  an  ovation  when  the 
Lord  Mayor  (Alderman  MacCabe)  referred  to  the  recent  severe 
wounding  of  the  President's  sou  at  the  Dardanelles  in  '"  fighting 
bravely  for  this  cotmtry. " 

Wednesday,  September  8th. 

This  morning  the  following  gratifying  reply  to  the  address 
was  received  from  his  Majesty  the  King  :^ 

'•  The  President  of  the  British  Association,  ilanchester  : 

'"  I  have  received  with  much  satisfaction  tlie  message  you  have  for- 
warded on  behalf  of  the  members  of  the  British  Association  testifying  to 
their  loyalty  to  the  Crown  and  to  ray  Government  in  this  time  of  national 
crisis.  The  outbursts  of  loyalty  which  the  members  witnessed  in  their 
past  visits  throughout  Canada  and'  South  Africa  have  been  gloriously 
demonstrated  bj'  those  imperishable  deeds  achieved  on  the  heights  of 
Gallipoli,  in  the  trenches  of  Flanders,  and  upon  the  waterless  plains  of 
Gennan  South  Africa. 

■'  In  gratefully  accepting  the  resolution  that  the  Association,  one  and 
all,  will  do  everything  in  their  power  to  bring  the  war  to  a  final  victory, 
I  recognise  with  deep  appreciation  the  valuable  .services  which  are  being 
rendered  to  this  end  by  men  of  science. — Georoe,  R.I." 

The  various  sectional  addresses  were  delivered  this  morning. 
That  of  Dr.  H.  S.  Hele-Shaw  to  Section  G  was  given  in  abstract 
in  om-  last  issue.  Tlie  address  by  Sir  F.  W.  Dyson  to  Section  A 
was  concerned  wholly  with  astronom3%  and  therefore  it  is  some- 
what beyond  the  scope  of  our  colunms.  In  tlie  absence  of  Prof. 
H.  B.  Baker,  chairman  of  Section  B,  the  address  was  deUvered 
by  Prof.  Bone. 

In  the  evening  there  was  a  reception  by  the  Lord  Mayor. 

Thursday  did  not  present  features  of  electrical  interest. 

Friday,  September  lOlh. 

To-day  was  the  day  of  greatest  interest  to  those  concerned 
with  electrical  and  kindred  mattera. 

Section  A  assembled  under  the  chairmanship  of  Sir  E. 
Rutherford,  when  a  discussion  took  place  on 


Thermionic  Current.^. 
Prof.  0.  W.  HicHARU.soN,  in  opening  tiie  discuijsian,  said 
there  were  tw(j  ditlerent  emissions  of  ions  by  pure  metals  in  a 
vacuum  which  had  no  connection  with  each  other.  One  was 
the  emis.sion  of  positive  ions  of  atomic  dimensions,  which  was 
strongest  on  the  first  heating,  and  usually  due  to  impurities 
Kucli  as  sodium  and  potas-sium  atoms.      The  other  was  the 


emission  of  (negative)  electrons,  which  continued  indefinitely, 
as  in  the  Coolidge  tube.  This  latter  emission  increased  geo- 
metrically as  the  temperature  rose  arithmetically,  so  that  an 
emission  from,  say,  timgsten,  amoimting  to  2-3  x  lO''^^  amperes 
per  cm.'-  at  l,050°abs.  became  0-7  ampere/cm.'-  at  2,300"abs., 
an  enormous  increase.  The  laws  governing  this  thermionic 
emission  of  electrons  were  quite  similar  to  the  laws  of  evapora- 
tion. The  electronic  current  density  i  was  expressed  by  the 
formula, 

i^AT^-e-''"^ 
or,  log  i-i  log  T=log  A-&/T,l 

where  T  is  the  absolute  temperature,  and  A  and  b  are  constants 
which  could  be  determined  by  measurements  analogous  to  the 
measurement  of  latent  heat. 

This  emission  was  very  sensitive  to  some  gaseous  contami- 
nations. In  the  case  of  platinum,'  the  presence  of  hydrogen 
increased  the  emission,  while  in  the  case  of  timgsten  the 
emission  was  diminished  by  hydrogen  and  imchanged  by  argon. 

Alternative  Theories. 

Was  the  emission,  the  opener  asked,  of  a  physical  or  chemical 
origin  ?  One  view  was  that  it  was  simply  the  projection  of 
electrons  with  the  velocity  of  heat  agitation  which  they  pos- 
sessed within  the  metal.  Another  was  that  the  emission  was  a 
phenomenon  accompanying  a  chemical  action  of  residual  gas 
upon  the  metal,  this  being  the  origin  of  the  energy  of  emission. 
Both  these  h'vpotheses  were  capable  of  accotmting  for  the 
variation  with  temperature. 

The  latter  or  chemical  view  derived  some  support  from  a 
recent  observation  (1912)  of  Haber  and  Just,  who  found  that 
sodium  and  potassium  were  acted  on  by  steam  or  certain  other 
vapours.  A  thermionic  explanation  of  this  phenomenon  was, 
however,  found  imtenable  on  examining  the  distribution  of 
kinetic  energj'  among  the  electrons  so  hberated,  which  did  not 
obey  Maxwell's  law.  The  analogy  was  photoelectric  rather 
than  thermionic.  Besides,  Fredenhagen  had  been  able  to 
reduce  the  emission  to  a  milhonth  by  continued  heating.  The 
Haber  and  Just  phenomenon  was,  therefore,  primarily  a  chemical 
phenomenon. 

The  Tungsten  Experiments. 

In  the  case  of  timgsten,  on  the  other  hand,  a  chemical  theory 
was,  in  the  speaker's  opinion,  utterly  inadequate.  The  tubes 
containing  the  tungsten  filament  were  prepared  by  Coolidge's 
method  of  heating  to  600°C.  for  24  hours.  The"  filament 
itself  was  kept  for  some  time  at  3,000°C.,  and  the  copper  gauze 
surrounding  it  was  subjected  to  cathode-ray  bombardment. 
Besides  this,  all  the  usual  precautions  were  taken  for  securing 
a  high  vacuum.  The  result  was  that  a  current  of  .^\  ampere 
through  the  filament  did  not  raise  the  pressure  by  as  much  as 
10"'mm.  of  mercury.  The  pressure  and  the  resistance  of  the 
filament  were  measured  continuously  so  as  to  control  the  amount 
of  gas  and  the  disintegration  of  the  filament.  The  results  showed 
that — 

(a)  260  million  electrons  were  emitted  fur  every  molecule  of 
gas  present ; 

(b)  15,000  electrons  were  emitted  for  every  molecule  of  gas 
impinging  upon  the  filament ; 

(c)  98-1,000  electrons  were  emitted  for  every  atom  of  tung- 
sten evaporated,  so  that  the  mass  of  electrons  emitted  was  three 
times  the  mass  of  tungsten  lost. 

Finally,  the  acticm  was  never  increased  by  admitting  gas  to 
the  tube. 

All  these  observalion.s,  the  speaker  urged,  definitely  ehmi- 
nated  chemical  action  as  an  explanation  of  thermionic  emission. 

Another  alternative,  that  of  a  "complete  pliotoelectric 
emission,'"  due  to  the  filament's  own  complete  radiation,  would 
al8(j  account  for  tlie  temperature  curve,  but  broke  down  on  the 
question  of  magnitude,  as  shown  by  the  figures  obtained  by 
Langmuir  and  by  H.  \.  Wilson.  Concluding,  Prof.  Ricliard- 
8on  said  that  his  experiments  proved  the  thermionic  emission 
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to  be  in  the  miiu  a  physical  phenomenon,  the  stream  of  elec- 
trous  ha^-ing  a  close  analogy  to  evaporation. 

Discussion. 

Dr.  F.  A.  LixDEMAXX  said  he  had  foIlo^Yed  Trith  interest  the 
clear  exposition  of  what  was  known  as  the  "  Richardson 
effect  "  by  its  author.  He  wished,  however,  to  draw  attention 
to  certain  difficulties  inlierent  in  the  various  electronic  theories 
of  metallic  conduction  (including  the  "  chain  "  theor}')  which 
had  a  certain  bearing  on  these  experiments.  The  atomic 
heats  of  metals  did  not  differ  from  those  of  dielectrics  by  more 
than  1  per  cent.  The  atomic  heat  was  imdoubtedly  due  to  the 
oscillations  of  the  atoms  themselves,  only  1  per  cent,  or  less 
being  due  to  the  electrons.  We  could  not  abandon  the  equi- 
partition  law  in  this  case,  as  that  would  at  once  cancel  the 
remarkably  successful  derivation  of  the  Wiedemann-Franz  law. 
Even  on  the  chain  tjieory,  the  calculation  of  the  specific  resis- 
tance offered  some  insuperable  difiiculties,  as  either  the  atomic 
heat  came  out  500  times  too  great,  or  the  length  of  the  doublets 
became  100  times  their  distance  apart.  What  we  wanted  was 
a  mechanism  wliich  conducted  heat  without  containing  it, 
something  sohd,  like  the  diamond.  If  the  electrons  in  a  metal 
could  be  regarded  as  forming  a  sohd  body,  most  of  the  diffi- 
culties would  disappear. 

ilr.  E.  Newbery  strongly  advocated  the  chemical  view.  The 
choice  of  timgsten  for  these  crucial  experiments  was,  he  said, 
imfortimate,  as  reversible  chemical  changes  of  great  vigour 
were  going  on  in  the  region  surrounding  the  filament.  Timgsten 
could  never  be  made  chemically  clean  and  free  from  oxide.  The 
current  curve  could  be  equally  well  derived  from  van't  Hoffs 
equation,  which  gave 

Here  the  factor  T-  did  not  enter,  indeed,  but  as  the  erroi-s 
exceeded  the  discrepancies  caused  by  this  omission,  this  did  not 
matter.  Platinum  could  be  made  clean,  but  it  would  be  better 
to  use  a  substance  like  carbon,  whose  compounds  would  all  be 
volatile  and  therefore  removable. 

Dr.  J.  A.  Haeker  said  that  in  these  discussions  those 
elections  which  attached  themselves  to  atoms  after  emission 
should  not  be  lost  sight  of,  as  they  were  of  considerable  impor- 
tance in  solar  theory,  such  as  tliat  of  the  reversing  layer.  It 
.seemed  now  quite  probable  that  temperatures  equal  to  that  of 
the  sun  (5,700°abs.)  or  even  higher,  might  be  experimentally 
obtained.  He  cited  the  experiments  of  La  Rosa  (Palermo)  and 
of  Lummcr,  who  had  apparently  attained  6,000°K.  or  7,000°K. 
by  burning  an  arc  at  a  pressure  of  22  atmospheres. 

Prof.  F.  SODDY  pointed  out  that  the  impact  of  positive  ions 
must  also  be  considered  as  a  cause  of  emission. 

Prof.  J.  C.  Maclennax  recalled  the  fact  that  an  emission 
from  "  clean  "  zinc  failed  when  the  zinc  was  deposited  fi-om 
zinc  vapour  in  a  vacuum. 

The  Chaikmax  (Sir  Ernest  Rutherford)  said  the  discussion 
had  fulfilled  all  expectations  as  to  liveljness.  Prof.  Richard.son 
liad  been  subjected  to  both  frontal  and  flank  attacks,  but  as 
lie  knew  him  to  be  well  able  to  take  care  of  himself,  he  did  not 
propose  to  intervene.     (Laughter.) 

Replying,  Prof.  Richaruso.v  said  lie  was  glad  the  discussion 
had  ticen  So '■  successful."  Answering  Dr.  Lindemann.  he  said 
the  tliermionic  theory  did  not  stand  or  fall  with  any  electron 
theory  of  metallic  conduction,  but  was  purely  a  matter  of 
tlierraodjTiamics.  In  reply  to  Mr.  Newbery,  he  said  he  had 
little  confidence  in  the  interpretatifm  of  Pring  and  Parker's 
eX])crimentH,  more  especially  as  othei-s,  notably  Deiniiiger  and 
]>iingmuir,  had  obtained  veiy  divergent  results  with  carbon. 
Timgsten  was  no  doubt  an  active  sul)stance  chemically,  but  at 
the  tem])erature8  in  question  all  its  products  were  volatile,  and 
were,  tlierefore,  ehminated.  Finally,  the  emissions  due  to 
impact  could  not  exceed  0-1  per  cent,  of  the  whole  emission. 
The  discussion  concluded  with  a  vote  of  thanks  to  the  opener. 


Sir  F.  W.  Dyson,  having  resumed  the  chair,  called  upon 
Prof.  Brang  to  give  an  accfmnt  of  his  researches  on  X-rays  and 
rrystnl  .structure.  In  doing  so  lie  referred  witli  mucli  feeling 
to  I'riif.  lJriii!n'H  loss  of  u  son  killfd  at  tin-  fimit. 


Prof,  Bragg  then  gave  an  informal  lecture  on  the  lines  of  his 
recent  Bakerian  lecture,  after  which  Sir  Joseph  Larmor  read 
a  Paper  on  "  Optical  Dispersion  as  Conditioned  by  Group 
Velocity." 

After  an  adjournment  for  limcheon.  Prof.  Pierre  Weiss,  of 
the  Ecole  Normale  Superiexu-e,  Paris,  gave  a  lecture  in  excellent 
English  on  "  New  Views  of  Magnetism."  the  chairman  (Sir 
F.  W.  Dyson)  introducing  him  as  the  renowned  author  of  tlie 
Magneton  H^-pothesis. 

New  Theories  of  JL\gxetism. 

Prof.  Weiss,  who  was  received  with  marked  cordiality,  said 
that  the  molecular  theories  of  magnetism  due  to  Ampere,  and 
later  to  Ewing,  had  received  a  new  interpretation  since  it  had 
become  possible  to  regard  the  magnetic  moment  of  the  atom 
as  due  to  the  circuital  motion  of  electrons.  In  the  case  of  para- 
magnetic bodies  there  was  a  certain  alignment  of  the  magnetic 
axes  of  the  atoms  in  the  direction  of  the  field,  but  this  align- 
ment was  subject  to  distiu'bance  by  heat  agitation.  Fimda- 
mental  data  could,  therefore,  not  be  esjaected,  except  at  very 
low  temperatures,  and  that  was  tlie  reason  why  Prof.  Kamer- 
lingh  Onnes  and  he  (the  speaker)  had  made  their  measurement 
of  magnetic  moments  at  the  temperature  of  liquid  air  or  even 
liquid  hydrogen.  In  the  course  of  the  earlier  experiments 
(1909)  on  the  magnetic  moment  of  iron  and  nickel  atoms  in 
solution  the  values  obtained  for  the  giamme-atom  were 

Fe 11x1.123-6 

Ni  .3x1,123-3 

units  of  magnetic  moment,  which  at  once  indicates  a  common 
factor.  On  dividing  this  common  factor  by  the  number  of 
atoms  present  in  the  gramme-atom  we  obtain 

1,1-3-0  -.o,-        ,Q_i.;> 

This  quantity,  tlie  common  factor  in  tJte  atomic  magnetic  moments 
of  paramagnetic  substances,  the  author  proposed  to  call  the 
"  magneton." 

On  examining  the  alloys  of  iron  and  cobalt  and  iron  and 
nickel  with  respect  to  their  molecular  magnetic  moments  it 
was  found  that  there  was  no  continuous  variation  on  altering 
the  proportions  of  the  constituents,  but  that  the  curve  consisted 
of  a  series  of  discontinuous  lines  having  their  intersections  at 
points  corresponding  to  definite  compound  molecules,  each 
characterised  by  a  different  magneton  number.  Thus,  in  the 
Fe-Ni  scries,  with  pure  iror  at  11  and  pure  Ni  at  3,  Fe^Ni  had 
10  magnetons  and  FeNj  7  magnetons.  In  the  Fe-Co  series,  the 
values  for  a  high  content  of  iron  did  not  point  towards  11  mag- 
netons, but  towards  10  magnetons,  thus  suggesting  that  in  these 
alloys  the  U'on  occurs  in  a  new  magnetic  state,  forming,  in  fact, 
a  new  ferromagnetic  substance.  The  molecule  FcoCo,  on  the 
other  hand,  had  12  magnetons. 

Further  light  was  tlu-own  upon  the  various  forms  of  the 
ferromagnetic  metals  by  plotting  the  reciprocal  of  the  sus- 
ceptibility against  the  absolute  temperature.  The  curve  so 
obtained  consisted  of  a  series  of  straight  lines  beginning  at  a 
certain  temperature  called  the  "  Curie  point,"  and  whose 
incliiuvtion  to  the  T  axis  gave  tlu'  "  Curie  constant."  The 
sudden  change  in  tliis  constant  at  certain  temperatures  in- 
dicated a  transition  from  one  form  of  the  substanci  to  another. 
Thus,  in  the  case  of  nickel,  where  the  Curie  point  was  at  350°C.^  * 
the  form  Ni/i,,  witii  t!  magnetcms,  was  followed  at  1,200  deg, 
by  the  form  Ni/i,,  witii  9  niagncttms.  Similarly,  there  was  a 
substance,  Co/i,  charaet^-rised  liy  l.j  inagnetims  instead  of  9, 

In  iron  there  was  a  still  more  comple-'c  system.  In  /J  iron 
no  less  than  three  stages  could  be  specified  : 

/5i,  12  magnetons  ;  ^j,  10  magnetons  ;  /Sg,  20  magnetons. 

These  figures  did  not  depend  u])on  a  single  method.  Thus, 
the  value  12  for  Fe^,  was  derived  from  direct  ineasurtMnents 
ranging  from  11-98  to  12-08,  and  the  limit  indicated  by  the 
Fe-Co  alloys  (11-97),  In  magnetite  there  was  a  similar  series 
in  tlie  ratio  of  the  numbers 

1  :  1-2;?;  1-52  :2-iiii:  2-61. 
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ilAGNETic  Properties  of  Solutions. 
The  remarkable  observations  of  Pascal,  who  claimed  to  have 
foimd  that  all  iron  salts  can  be  exactly  classified  according  to 
integral  numbers  of  magnetons,  had,  unfortunately,  been 
shown  to  be  fallacious  by  Picard  and  Weiss's  re-determination 
of  the  water  constant.  The  more  recent  work  of  two  Spanish 
phvsicists,  Messrs.  Cabrera  and  Moles,  undertaken  in  the 
speaker's  laboratory,  had,  ho^^ever,  cleared  up  the  part  played 
by  hvdrolysis.  This  was,  in  fact,  eliminated  by  the  addition, 
at  various  concentrations  of  the  salt,  of  concentrated  acid. 
This,  assisted  by  a  special  device  for  obtaining  a  clean  meniscus 
in  the  magnetic  field,  and  another  device  for  compensating  its 
displacement,  had  enabled  them  to  arrive  at  a  true  value  for 
the  magnetic  molecular  moment.  While  corroborating  the 
previous  values,  this  had  also  revealed  certain  remarkable 
exceptions  to  the  magneton  system.  One  of  them  was  FeSOj, 
wljere  the  highest  of  15  determinations  gave  26-57,  the  lowest 
26-45  and  the  mean  26-51,  thus  clearly  indicating  half  the  usual 
unit.  Ferro:ammonium  sulphate  also  gave  26-49,  and  copper 
gave  the  extraordinary  figure  of  9-62  magnetons. 

Gaslous  Magnetons. 

When  we  come  to  gases,  however,  the  magneton  hypothesis 
received  an  accession  of  strength,  oxygen  giving  two  clear 
values,  14-014  and  7-007.  while  NO  gave  9-039. 

In  conclusion.  Prof.  Weiss  said  he  hoped  that,  handicapped 
as  he  was  by  his  imperfect  English,  he  had  given  the  section 
some  idea  of  this  new  line  of  investigation,  which  he  hoped 
in  the  future  would  bear  further  fruit.     (Loud  applause.) 

The  chairman  ha\"ing  opened  the  discussion, 

Prof.  0.  W.  Richardson  said  Prof.  Weiss  might  aptly  be 
called  the  Dalton  of  magnetism,  ha\'ing  revealed  to  the  world 
the  existence  of  what  appeared  to  be  another  fundamental 
natuial  unit  of  universal  importance.  He  would  like  to  ask 
whether  in  the  case  of  copper,  for  instance,  the  diamagnetism 
of  the  element  had  not  masked  the  effect  sought. 

Dr.  Bohr,  being  called  upon,  said  he  did  not  feel  justified  at 
present  in  venturing  on  any  guess  at  a  connection  between  his 
unit  of  atomic  angidar  momentum  (92-7x10"^^)  and  the 
magneton  (18-5  X 10" ^2). 

Mr.  Chalmers  said  that  he  and  Br.  Allen  had  already  sug- 
gested a  solution  of  certain  of  the  difficulties  mentioned  by 
Prof.  Weiss,  and  was  inclined  to  be  more  sanguine  than  the 
latter  with  regard  to  future  progress. 

Dr.  FouRNiER  d'Albe  asked  Prof.  Weiss  to  give  the  meeting 
some  idea  of  the  strength  of  fields  employed.  In  view  of  the 
very  far-reaching  character  of  these  investigations,  it  was 
d(  sirable  to  know  whether  they  could  be  can-ied  further  with 
the  means  available  in  England. 

Prof.  Weiss,  in  replying,  said  the  known  diamagnetism  of 
the  substances  had  alr.i'ady  been  carefully  allowed  for,  and 
unless  some  new  diamagnetic  piojjerty  existed,  no  further 
correction  could  be  looked  for  in  that  direction.  The  fields 
employed  were  mostly  of  the  order  of  25,000  units,  and  though 
stronger  fields  had  been  attained  by  the  use  of  pole-pieces  of 
cobalt  steel,  most  of  the  results  could  be  satisfactorily  obtained 
with  moderately  .strong  field. . 

The  President  conveyed  the  cordial  thanks  of  the  section 
to  Prof.  Weiss  for  his  kindness  in  giving  them  that  stimulating 
address,  which  he  said  formed  a  fitting  climax  and  finish  to 
the  work  of  a  very  enjoyable  and,  he  hoped,  in.structivc  meeting. 

Radiotelecraphic  Investigations. 
The  report  of  the  Committee  on  Radiotelegraphy  dwelt  on 
the  interruption  of  the  work  by  the  war  after  only  thi-ee  months, 
and  the  financial  loss  thus  occasioned.  Such  statistics  as  we;e 
available  showed  that  there  appeared  to  be  two  kinds  of 
"  X-storm  "  ocruiTing  in  the  daytime  :  (1)  Those  produced 
by  convective  conditions  within,  })erhaps,  100  miles  of  the 
station  (local  X-.storms) ;  and  (2)  those  occurring  at  a  distance. 
The  general  conclusion  is  that  the  observation  of  strays  i  n  the 
daytime  constitutes  a  method  of  feeling  the  fringe  of  a  region 
of  convective  weather,  and  so  anticipating  thunder  and  rain 
a  day  or  two  in  advance. 


SECTION  G. 

The  proceedings  in  Section  G  to-day  were  concerned  chiefly 
with  electrical  Papers.  These  our  readers  will  find  in  another 
column  01  in  our  issue  of  next  week.  The  chair  was  taken  by 
Dr.  Gisbert  Kapp. 

Prof.  G.  W.  0.  Howe  read  a  Paper  on  "  The  Capacity  of 
Aerials  of  the  Umbrella  T}'pe,"  showing  how  the  capacity  of 
such  aerials  could  be  calculated.  The  Chairman  having 
opened  the  discussion.  Prof.  Schuster  said  it  had  struck  him 
that  the  theoretical  values  obtained  by  the  author  were  always 
on  one  side  of  the  observed  values. 

Prof.  Howe,  in  reply,  said  that  was  so.  The  rule  was  that 
the  biggest  values  of  the  capacity  were  always  the  nearest.  Ho 
had  been  himself  impressed  by  what  was  a  remarkable  degree 
of  accuracy  in  these  determinations. 

A  Paper  was  then  read  by  Prof.  E.  W.  Marchant  on  "  Earth 
Resistance,"  in  which  he  recommended  the  determination  of 
earth  resistance  by  measuring  the  specific  resistance  of  a 
sample  of  the  soil.  In  the  discussion.  Prof.  Howe  said  it 
seemed  to  him  that  the  distribution  of  the  stream  lines  in  the 
difierent  cases  would  have  to  be  more  carefully  considered. 
Mr.  Frith  remarked  that  the  static  values  of  the  earth  resis- 
tance could  not  be  applied  to  high  frequencies.  Dr.  Eccles 
preferred  measurement  by  means  of  alternating  current  and 
telephone  to  a  direct-current  method  for  determining  these 
resistances  ;  while  Prof.  Kapp  asked  whether  there  would  not 
be  a  "  contact  resistance,"  even  with  alternating  currents. 

Replying,  Prof.  Marchant  said  his  primary  aim  had  been  to 
find  some  sort  of  relative  standard.  Resistances  would  have 
to  be  determined  for  different  forms  of  plates  and  different 
wave-lengths.  In  any  case,  there  was  little  difference  on 
reversing  the  direction  of  the  current. 

In  the  afternoon  the  chair  was  taken  by  Dr.  Hele-Shaw,  and 
Prof.  Miles  Walker  read  a  Paper  on  "  Mutual  Induction 
Between  Masses."  The  object  of  the  author  was  to  see  if  a  body 
which  was  given  an  accelerating  motion  of  rotation  caused  any 
motion  in  a  coaxial  body  near  it.  The  Chairman  expressed  liis 
satisfaction  that  Prof.  Walker  had  had  the  courage  to  undertake 
an  experiment  pelding  a  probably  negative  result.  He  com- 
pared the  work  to  that  of  Sir  0.  Lodge  on  ether  drift,  and  to 
Faraday's  numerous  negative  experiments. 

Prof.  Schuster  said  he  had  followed  the  account  with  much 
interest,  and  although  there  had  not  been,  as  in  some  other 
cases,  any  theoretical  probability  of  a  positive  result,  it  was 
valuable  to  have  the  result,  such  as  it  was,  on  record. 

Repl^nng  to  the  objection  that  a  fi.xed  wooden  screen  between 
the  discs  might ''  shield  "  one  of  the  discs  from  the  other.  Prof. 
Walker  said,  if  the  analogy  were  complete,  the  wiJoden  screen 
would  represent  an  open  circuit  in  electrical  induction,  which 
would  have  no  perceptible  screening  effect. 

OTHER  SECTIONS. 

In  Section  B  (Chemistry),  Dr.  H.  J.  S.  Sand  exhibited  a 
cadmium  vapour  arc  lamp  wliich  he  recommended  for  poiari- 
mctric  and  other  purposes.  It  was,  ho  said,  com})arable  in 
general  ])rinciple  with  the  well-known  mercury-vapour  lamp. 
Tlic  lamp  was  constructed  of  quartz-glass,  and  the  cadmium 
was  freed  from  oxide  and  dissolved  gas  by  a  process  of  filtration 
while  at  the  pump.  It  was  hindered  from  adhering  to  the  glass 
by  the  presence  of  a  small  amount  of  a  loose  powder  (zirconia) 
in  the  lamp.  The  metal  was  melted  by  external  heating  before 
starting,  and  maintained  itself  in  the  molten  condition  by  the 
heat  of  th(>  current.  Once  started  the  lamp  might  be  kept 
burning  for  an  indefinite  time. 

In  the  same  section,  a  discussion  on  Smoke  Abatement  called 
forth,  among  other  contributions,  a  short  Paper  by  Prof. 
Haldane  Gee  on  the  '"  Electric  Precipitation  of  Smoke,"  in- 
cluding the  work  of  Cottrell  and  Nesbit  (sec  Electrician, 
p.  544,  July  16,  1915).  He  exhibited  at  the  Municipal  School 
of  Technology  a  model  of  an  apparatus  for  electric  precipitation, 
and  also,  together  with  Mr.  Adamson,  a  new  form  of  sky  photo- 
meter, in  which  daylight,  filtered  through  a  film  of  gelatine, 
stained  a  suitable  reddish  colo\ir,  is  compared  with  the  light 
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from  an  electric  pocket  lamp,  the  readings  being  taken  direct 
from  a  trigonometrical  scale  divided  into  three  parts. 

On  Fridsr  afternoon  an  interesting  discnssion  took  place  in 
Section  C  (Geology)  on  the  radioactive  evidence  eonceniing  the 
age  of  the  earth.  Prof.  SoUas,  who  presided,  said  the  physicist, 
after  being  a  '"  hard  parent  '  like  Lord  Kelvin,  had  now  given 
them  an  embarrassing  wealth  of  years  to  draw  upon.  Among 
the  physicists  who  took  part  were  Sir  E.  Rutherford,  Prof. 
Soddy  and  Prof.  J.  Joly. 


CORRESPONDENCE. 

THE  FIELD  LEAKAGE  OF  TURBO-ALTERNATORS. 

TO   THE    EDITOR   OF  THE   ELECTRICI.\X. 

Sir  :  I  am  obUged  to  Mr.  Clayton  for  pouiting  out  the  some- 
what loose  wording  at  the  beginning  of  my  article.  The  sen- 
tence he  quotes  should  read  :  "  The  outside  coil  of  each  pole 
produces  only  leakage  flux  and  no  u.seful  flux  whatever,  in  that 
■part  oj  the  rotor  on  n-JiicJi  it  acts  alone."  This  meaning  is,  of 
course,  quite  obvious  on  reading  the  article  further,  as  Mr. 
Clayton  admits  indirectly  in  the  later  part  of  his  letter. 

I  did  not  deal  -nith  the  path  of  the  lines  of  force  very  fully, 
because  it  has  already  ])een  treated  in  Dr.  Smith's  Paper,  but 
mv  object  was  to  explain  that  the  flux  passing  across  the  slots 
and  wedges  is  not  leakage  flux,  except  in  the  case  of  the  outer- 
most teeth  embraced  by  the  winding,  since  it  all  passes  into  the 
stator,  and  is  interlinked  with  the  stator  winding. 

The  flux-per-tooth  method  of  calculation,  which  again  I  did 
not  describe  very  fully,  depends  on  the  assumption  that  the 
flux  does  not  pass  across  the  slots.  This  will  evidently  make 
very  little  error  at  the  parts  where  the  densities  are  low,  and 
results  justify  the  asumi)tion  over  the  whole  pole-pitch.  The 
passage  of  the  flux  through  the  bottom  of  the  slots  where  the 
density  at  the  roots  of  the  teeth  is  very  high  is,  of  course,  taken 
into  account  in  the  usual  way  in  calculating  the  AT/cm.  On 
tliisassumption,  then,  my  approximation  is  based,  when  I  say 
that  the  outermost  teeth  embraced  by  the  winding  carry  only 
leakage  flux.  Actually  these  teeth  will  carry  useful  flux  which 
passes  across  from  the  adjacent  teeth  through  the  slots  and 
wedges,  and  this  accounts  for  the  oscillograms  of  the  E.M.F. 
i  uduccd  in  a  single  conductor  having  regular  steps.  The  out- 
side coil,  where  it  acts  alone,  will  still  only  produce  leakage  flux 
and  therefore  should  be  omitted  in  calculating  the  E.M.F. 
induced. 

The  error  obtained  by  not  omitting  the  outside  coil  in  the 
calculation  is  quite  considerable.  Dr.  Smith  obtained  a  mean 
density  of  3.'.i.50  without  taking  this  assumption  into  accoimt. 
while  my  corresponding  figure  is  3,700,  a  difference  of  7  per 
cent. 

The  justification  of  the  as.sumption  lies  in  the  agreement  of 
calculation  with  test  results  for  a  large  variety  of  machines. — 
I  am,  &c., 

Birmingham,  Sept.  10.  Robt.  G.  Jakeman. 

"  THE  LAWS  OF  INDTTTION." 

TO   THE   EDITOR   OF   THE    ELECTRICIAN. 

''  Sir  :  As  one  of  those  who  seven  years  ago  discussed  Mr. 
Hering's  so-called  "  new  experiments,"  I  feel  that  the  letter  in 
your  current  issue  ought  not  to  reniain  without  comment. 

.Mr.  Hering  refers  to  some  "amusing  elements  in  this  dis- 
cussitm."  To  my  mhid  the  element  which,  were  it  not  so  .sad, 
Would  be  eminently  amusing,  is  the  nature  of  tliese  experi- 
ments of  Mr.  Hering.  A  rectangular  plate  of  copper  is 
fixeil  I)etween  the  poles  of  a  ring-shaped  magnet.  The 
iiiailiiet  and  plate  ifinainlng  fixi-d,  sliding  contacts  are  muM'd 
along  opposite  edf;es  of  llie  plate,  the  contacts  goin;-  (o  the  ler- 
niinals  of  ji  giilvanoincler.  Mr.  Ilering  reports  to  various 
li'jiined  .societies  (hat  (he  gidvanoineler  gives  no  dellecdon  ! 
Appiiicntly  it  did  no)  occur  lo  Mr.  Ilering  to  think  what  ii 
l.rribli-  tiling  it  would  Imve  been  if  the  galvanometer  had  ;;i\(  ti 
a  ditleclioti.     Energy  would   have  been  itvnti'd.     Tli.'  energy 


actuating  the  galvanometer  would  have  resulted  from  the 
moving  of  two  current-carrying  wires  against  no  force  (for 
there  was  no  magnetic  flux  in  the  region  of  the  brushes). 

Anyone  with  first-year  knowledge  of  electrical  principiflB 
would  have  told  Ifr.  Hering  just  what  result  such  an  experi- 
ment would  give.  It  is  worse  than  wa-<te  of  time  to  make  such 
experiments,  and  past  imderstanduig  Jiow  chey  can  be  sup- 
posed to  add  in  any  way  to  otrr  knowledge. 

I  trust  I  am  right  in  saying  that  to  the  average  engineer 
any  autempt  to  show  disagreement  between  the  "  looping " 
and  the  "  cutting  "  rules  of  induction  must  by  the  very  nature 
of  the  case  be  a  mere  quibble.— I  am.  &c., 

London,  Sept.  8.  F.  M.  Dextox. 


THE  DIRECTION  FINDER. 

TO  THE  EDITOR  OF  THE  ELE(  TRICIAX. 

Sir  :  I  have  read  the  art.icle  published  by  Dr.  Bellini  in  the 
issue  of  The  Electriciax,  dated  August  27,  1915.  The 
apparatus  described  in  this  article  as  an  invention  of  Bellini 
and  Tosi  is  covered  bv  the  Italian  patents  by  Artom,  Nos. 
88,765  and  88,766  of  April  11,  1907. 

Now,  in  a  recent  action,  Artom  v.  Bellini,  Agnelli  and 
Scarfiotti,  with  the  intervention  also  of  Mr.  Tosi,  tried  before 
the  Court  of  Appeal  of  Turin  (.Inly  18-24,  1914),  it  was  decided 
(and  the  judgment  confined  by  the  Supreme  Court  of  Cassation 
of  Turin  on  June  25,  1915)  that  the  said  inventions  have  been 
acknowledged  also  by  Dr.  Bellini,  according  to  a  declaration 
signed  on  April  5,  1912,  before  the  Public  Notary  Rolando,  as 
belonging  to  my  inventive  skill. 

Please,  therefore,  publish  the  aforesaid  so  as  to  defend  my 
rights  and  establish  the  truth.— I  am,  &c., 

Turin,  Sept.  8.  Alessandro  Artom. 


LEGAL  INTELLIGENCE. 


Rate  in  Aid  of  Electricity  Works. 

An  appeal  hraiil  by  Iiis  Honour  County  Court  .Judge  Law-Smith,  at 
Limerick  Quarter  Sessions,  against  the  striking  of  the  improvemcut  rate 
by  the  Corporation  is  of  some  importance. 

Mr.  D.  T.  SnEUl.oCK.  for  apix'llant.  said  the  apjieal  was  against  the 
rates  Ix^ing  utilised  for  the  jnupose  of  nuMtjni;  the  deficit  on  the  working 
of  the  electric  lighting  concern.  The  grounds  (jf  a|)pi'Hl  were  that,  under 
their  provisional  electric  lighting  order  tlie  Corjioration  had  i>owcr  to 
charge  up  to  8d.  jxr  unit  for  currcMit,  and  )n>til  that  figure  was  reached 
the  order  did  not  contem|ilate  that  any  ch.arge  should  lie  made  on  the 
rates.  In  that  c:use  there  \v:us  no  reserve  fund,  ami  the  result  was  that 
the  Corporation  had  t<i  come  to  the  rates  to  niako  good  the  deficit. 

His  Hosorn  :  They  are  not  charging  the  maximum  ))rice  allowed  by 
t  he  provisional  order  ? 

Mr.  Snr.BLOCK  replied  in  the  negative,  and  stated  that  it  was  not  fair 
to  ask  the  general  body  of  the  ratepayers  who  were  not  electric  light 
consumers  lo  ))ay  for  those  that  were.  There  were  some  7,000  rate- 
payers and  only  207  consumers  of  electricity.  The  present  charge  for 
current  was  5d.  jier  unit,  with  discounts  varying  from  2.'>  to  5  i>or  cent., 
whereas  under  the  statute  they  were  entitled  to  go  up  to  8d.  before  they 
could  call  on  the  rates  to  make  up  the  loss  on  working,  which  for  the  last 
financial  year  was  £1,570. 

Mr.  Jli(  iiAEl,  ()"Brien  stated  that  the  sum  borrowed  for  the  electric 
supply  undertaking  was  £:U,r>00,  and  the  loss  on  the  working  to  dato 
wa<  £l.").7O0,  which  had  to  come  out  of  the  rates.  When  the  department 
was  cremated  he  Ix'lieved  the  stalT  oi>ly  numliered  four,  whereas  the 
number  employed  now  was  about  20.  and  the  wages  bill  i-eached  £25  a 
week.  He  attributed  the  loss  in  working  to  niismanagiMnent  pure  and 
simple. 

In  cross-examination,  he  said  what  he  wanted  was  to  have  a  price  fixed 
which  wouhl  make  the  concern  pay  its  Wiiy.  His  opinion  from  what  he 
knew  was  th.at  the  va.st  majority  of  the  numbers  of  the  l\]rporation  did 
not  take  the  troidile  to  ascertain  in  what  condition  the  department  wivs — 
they  did  not  take  the  Iroubli-  to  inijuire. 

In  reply  to  his  HoNorit.  hi'  saiil  the  elTeet  of  Id.  per  unit  on  the  present 
consunipiion  wiuild  Ik-  £li00  molt'  incomi-. 

Mr  Sni:ui,i«K  :  .Vnd  raising  the  jiriee  i«i  unit  by  2d.  tin-  di'partnuMll 
wcpuld  W  able  to  pay  its  way. 

The  Al'I'ia.l.ANT  :  H  the  prill-  »ii>  r  lis.  ,|  i,,  fld,  and  the  discounts 
riiluei'd  lo  10  jier  cent,  il  would  pa.\ . 

Mr.  V,.  H.  TlloiiMlll.r.  Iiorouiih  elecln.  il  .  n  riiu'cr,  produced  the  Honril 
of  'IViidi'  relurnH  for  eli'etrie  supply  uml.  ii  ,l,ingw  for  various  towns  in 
lb.'  Inilid  Kingiliini.  The  scale  of  char;:,  s  m  Limerick  was  fixed  by  tbi' 
i:ii  ilrieily  Comniillee.  anil  in  llie  Ct  Iohii,  iu  the  Cnitid  KinKdoin  m 
wliieh  electric  light  deparlmints  were  not   p..>Mig  the  overage  price  [xT 
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unit  wa3  4Jd.  Where  profits  were  made  in  the  working  of  the  electric 
light  concerns  of  172  towns  in  Great  Britain  the  average  price  per  unit 
was  34J.     The  consumption  in  the  winter  was  410,000  units. 

In  reply  to  Mr.  Sherlock,  Witness  said  he  was  confident  of  making  the 
eoncem  pay  without  increasing  tlie  price  of  current.  The  method  he 
was  adopting  justified  that  hope. 

His  Honour  :   How  can  you  when  there  was  a  loss  of  £1 ,500  last  year  ? 

Witness  asserted  that  he  could,  and  added  that  if  the  price  of  current 
was  raised  it  would  mean  a  falling  off  in  tlie  numtjer  of  consumers.  It 
would  not  be  expedient  to  increase  the  figure  at  the  present  jimcture. 

Mr.  E.  O'TooLE,  city  treasurer,  supplied  statistics  as  to  the  working  of 
the  concern  for  the  past  three  years.  For  1911  the  loss  was  £2,000  and 
last  year  it  was  £1,500.  For  the  current  year  the  estimated  deficit  was 
£900,  and,  assuming  that  the  capital  belonged  to  the  Corporation,  the 
department  would  give  a  return  of  sometliing  over  2  per  cent. 

ilr.  Wm.  M.  NoL.iN.  J.P.,  town  clerk,  produced  tlie  minutes  of  the 
(Vimmittee  meeting  at  which  the  price  of  current  was  fixed.  An  amend- 
ment moved  by  Mr.  O'Brien  to  raise  the  figure  to  6d.  with  a  discount  of 
10  per  cent,  was  defeated. 

The  mayor  (Aid.  P.  0"DoNov.\N)  said  he  did  not  consider  it  at  all 
advisable  at  the  present  time  to  increase  the  price  of  electric  current,  in 
view  of  the  statement  by  the  engineer,  who  was  a  very  capable  man. 
With  the  metliod  emjiloyed  by  Mr.  Thomhill  he  was  certain  the  price 
would  pav  in  a  short  time.  This  year's  deficit  was  estimated  at  between 
£700  an<r£800. 

His  Honour,  in  giving  judgment,  thought  Mr.  O'Brien  had  discharged 
a  very  useful  duty  in  bringing  the  matter  forward.  He  agreed  with  the 
contention  of-  Mr.  Sherlock  that  tlie  Electric  Lighting  Committee  were 
not  entitled  to  create  an  artificial  deficit,  as  had  been  done  in  that  case. 
He  held  that  the  Corporation  had  outstepped  the  hniits  of  the  statute 
when  they  placed  an  extra  rate  of  5d.  on  the  ratepayers  to  make  good  tlie 
deficit  on  the  working  of  the  electric  light  department,  and  therefore  he 
would  quash  the  rate  so  far  as  it  applied  to  that  additional  sum,  and  lie 
gave  appellant  his  costs. 


Electricity  Works  Valuation. 

At  the  annual  Valuation  Appeal  Court  for  the  burgh  of  Hawiek  on 
Monday  tlie  Urban  Electric  Supjily  Co.  appealed  against  the  assessor's 
valuation  of  tlieir  works  at  £2,420,  and  jiroposed  that  it  should  be  re- 
turned at  £1,180,  the  amount  last  year  having  Iwen  £1,700. 

Mr.  Edg.*r  How.iRD  Collins,  rating  surveyor,  said  he  had  made  a 
\  aluation  of  the  electricity  works  and  had  prepared  a  statement  of  account 
nil  a  revenue  basis.  He  took  the  gross  receipts  at  £11,032,  from  which 
he  made  deductions  of  expenditure  for  £4,993,  making  the  mean  receipts 
£6,639.  From  this  he  deducted  15  per  cent,  on  tenants'  capital  of 
£27,909  for  interest  and  repairs  and  renewals,  viz..  £5,686,  leaving  £953, 
and  from  this  ho  deducted  20  per  cent,  for  tenants'  profits  (£190),  leaving 
for  valuation  purposes  £763.  Making  up  the  tenants'  capital,  he  allowed 
£868  for  four  months'  extra  stock  of  coal,  which  he  considered  essential 
in  view  of  labour  troubles  and  transport  difficulties.  He  thought  that 
certain  machinery  excluded  by  the  assessor  shoidd  te  included  in  tenants' 
capital.  He  did  not  consider  that  15  per  cent,  was  too  much  to  allow  for 
interest  on  tenants'  capital,  repairs  and  renewals. 

For  respondent,  Mr.  William  P.^BK,  said  he  arrived  at  the  valuation 

I  if  the  works,  which  were  owned  and  occupied  by  the  same  party  on  a 

'    \rnue  basis.     He  allowed  12i  per  cent,  as  interest  on  tenants'  capital, 

lirs  and  renewals,  which  was  the  amount  laid  down  in  the  Arbroath 

'■.  .There  was  no  exix'iiditure  in  the  current  nceounts  for  extra  stock 
mI  ( oal,  and  he  considered  th.at  was  covered  by  Hie  five  months'  working 
1  \]ienses  allowed.     Tlie  machinery  in  disjiute  he  considered  as  heritable. 

Mr.  .Iames  Thom.son,  C.E.,  said  he  had  examined  the  H.awick  works 
and  had  gone  into  the  accounts,  and  he  brought  out  the  a.ssessable  iint.il 
at  £2,.503,  which  was  more  than  the?  sum  at  which  the  assessor  put  it. 

At  the  close  of  the  hearing  the  valuation  was  fixed  at  £2,300.  The 
I  /'-nt  for  appellants  intimated  an  ajipeal  tn  the  Court  of  Session. 


EDUCATIONAL  NOTES. 


University  of  London,  King's  College.-  The  faculty  of  engim  er- 
iML'  provides  complete  course.s  of  .study  extending  over  either  three  or 
Iniir  years  in  civil,  mechanical  and  electrical  eiigiiieering,  for  (he 
1  ]igin<'erinc  degn'c  of  the  UniverHity  of  London  and  for  the  diploma 
and  certificaft;  of  the  College.  The  four  y<'ars'  course  provides,  in 
addition  to  academic  training,  opportunity  for  practical  training 
in  works.  The  next  term  Ix^gins  on  Wednesday,  Oct.  <i,  and  fidl 
parlic^dars  may  be  obtained  from  tlie  Dean  or  the  Secrctiiry,  King's 
Collegi.,  ,Str.iii(i,  W.C. 

University  of  Edinburgh.— The  University  provides  coui'ses  in 
livil,  MMcbiiiiii^d  .uid  <  leetrieal  engineering,  qualifying  for  the  degree 
(if  li.Se.  ill  eii.'ineering  and  extending  ovir  three  yei'.rs.  'I'he  next 
session  will  open  on  Oct.  17.  A  preliminary  or  eiifriince  ex.tininivtion 
is  held  this  iiioiitli.      Full  p.i.rtieid;irs  from  the  Matrieiih'.tion  Ofliee. 

University  of  Durham,  Armstrong  College,  Newcastle-upon-Tyne.  - 

Tlie^essioii  r,,inriH  ii.isoiiSepl.  27.     At  Ibis  tolle-'   I  li'  v   .uv  depart- 


ments of  mechanical,  marine,  civil  and  electrical  engineering,  naval 
architecture,  milling,  metallurgy,  agriculture,  pure  science,  arts  and 
commerce.     Particulars  from  the  secretary,  Mr.  F.  H.  Pruen,  M.A. 

University  of  Aberdeen. — Mr.  W^m.  Jackson,^engineer  of  Aberdeen, 
who  died  in  June  last,  left  personal  estate  of  the  value  oi  £77,052, 
and  after  leaving  legacies  of  about  £2,500  he  bequeathed  oae-half  of 
the  residue  of  his  property  for  the  establishment  of  a  Chailr  of  Engi- 
neering in  the  University  of  Aberdeen. 

Manchester  Municipal  School  of  Technology. — The  1915  session 
will  open  on  Oct.  5,  and  matriculation  and  entrance  examinations 
win  be  held  in  Jidy  and  September.  Complete  courses  of  instruction 
are  provided  in  mechanical,  electrical  and  sanitary  engineering, 
chemical  and  textile  industries,  architecture,  &o.  Prospectuses, 
giving  complete  particulars  of  the  courses  leading  to  the  Manchester 
University  degrees  in  the  faculty  of  technology  can  bo  obtained  free 
on  application. 

Heriot  Watt  College,  Edinburgh. — This  college  provides  theoretical 
and  practical  training  for  mechanical,  electrical  and  mhiing  enguieers, 
chemists,  &c.  The  diploma  course  in  engineering  lasts  for  three 
years,  and  arrangements  exist  for  shortened  apprenticeships  with 
local  mechanical  and  electrical  engineering  firms.  The  course  in 
mining  extends  over  three  years,  and  is  recognised  by  the  Home 
OfKce  as  equivalent  to  two  of  the  five  years'  imderground  training 
required  of  candidates  for  the  colliery  manager's  certificate.  The 
training  in  mining  is  also  recognised  by  the  University  of  London 
for  the  purposes  of  the  B.Sc.  (Lond.)  degree  in  mining.  There  are 
complete  courses  of  instruction,  extendmg  over  four  years,  for  those 
who  are  studying  for  the  fellowship  of  the  Institute  of  Chemistry. 
An  entrance  bursary  of  £25  per  annum  is  offered  for  competition  on 
Sept.  20.  Particulars  of  courses,  fees,  &c.j  from  the  clerk  (Mr.  R. 
Macnaughton,  S.S.C),  Heriot  Trust  Office,  Edinluirgh. 

Royal  Technical  College,  Glasgow. — The  day  courses  coinmence 
on  2Sth  iiist.  and  the  evening  classes  on  23rd  inst. 

The  di]iloiiia  of  the  College  is  granted  in  civil,  mechanical  and  elec- 
trical engineering,  mining,  naval  architecture,  chemistry,  metallurgy.  &c. 
The  diploma  course  extends  over  three  or  four  sessions,  and  the  College 
is  aftiUated  to  the  University  of  Glasgow,  the  degrees  of  the  University 
in  engineering  and  applied  chemistry  being  open  to  its  students,  Thero 
are  also  full  courses  of  instruction  in  the  schools  of  navigation  and  wire- 
less telegraphy.  The  calendar,  price  Is.  (post  freo  Is.  4d.),  and  prospectus 
(free)  may  be  obtained  from  the  Director. 

Northampton   Polytechnic   Institute.— The  session   1915-16  will 

commeiiec  oil  Ortobrr  4  next.  In  tiie  enginci  ring  day  college  there 
are  full -day  courses  in  the  theory  and  jiraetici^  of  civil,  mecluiiiical 
and  electrical  engineering. 

The  courses  in  civil  and  mechanical  engineering  include  specialisation 
in  automobile  and  aeronautical  engineering,  and  those  in  electrical 
engineering  include  specialisation  in  radio-telegraphy.  These  courses 
include  periods  spent  in  commercial  workshops  and  extend  over  four 
years;  they  also  ])repare  for  the  degree  of  B.Sc.  Rug.  at  the  University 
of  London.     The  entrance  examination  will  take  jilace  on  Sept.  28  and  29. 

In  technical  optics  there  arc  full  and  part-time  courses  in  all  branches, 
and  instruction  is  given  in  specially  '■,|ni|.]i<  ,1   Lilidrituri.  :  niiil  Irrtiirr 

rooms.     Full  particulars  as  to  fees,  d.-il^    ,  ,\  c-  ,  nil   ill  ml i : [i'  -  i 

ing  the  work  of  the  Institute,  can  In-  nit  hih  ,1  ,ii  i  In  In  1 1;  m  -.i  n  :i|i|i|i 
cation  to  the  princi|)al,  Dr.  R.  Miilliurux  Walriisiey,  ,St.  .lulm  slivrl, 
London,  E.G. 

South-Western    Polytechnic    (London).— This    Polytechnic    will 

re-open  on  Sept.  27  for  day  and  evening  classes.  The  engineering 
courses  iiirludc  lectures  ill  electrical  and  mechanical  engineering, 
physics,  chemistry  and  matlieinaties  and  practical  instruction  in  the 
fully-equipped  laboratories  of  the  Institute.  Tiiere  is  a  three  yearn' 
day  course,  leading  to  a  diploma  or  university  degree,  in  olectrieal 
engineering ;  also  a  four  years'  evening  courf  e  for  electrical  engineering 
and  wiremen's  examinations  of  the  City  and  Guilds  Institute. 

Students  arc  prepared  by  recognised  teachers  of  the  Univorsity  of 
Ivondon  for  the  B.Sc.  degree  in  engineering  of  tho  university,  for  the 
examination  for  admission  to  the  various  engineering  societies  and  the 
examination  of  the  City  and  (iuilds  of  London  In.stitute.  The  i m  iiln  • 
couracH  include,  in  addition  to  the  engineering  courses  as  aljovo.  r  i  i 
in  electrical  wiring,  Imilding  construction,  and  other  trade  .Knli|iii 
Tn  the  eh'Ctric  wiring  department  an  advanced  eour.se  has  been  aiiauged 
for  the  preparati(m  of  candidates  for  the  final  wiremen's  examination  of 
the  f'ity  and  (Juilds  of  I»ndon  In.stitute.  The  laboratories  and  work- 
shops of  the  insl  ituto  may  bo  inspected  by  intending  students.  l'ros[icctus 
may  be  obtained  from  th?  secretary,  Manresa-road,  Chelsea,  S.W. 

Doncaster  Technical  College. — This  now  technical  college,  which 

li;is  bi'cii  erected  at  a  cost  of  about  £l3,f)()(l.  waso[iened  by  ilie  .Mayor 
I  if  lliiiieaster  last  we  'k. 
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SPECIFICATIONS  PUBLISHED. 

Tke  following  abstract  from  some  of  the  specifications  recently  published  have  been 
specially  compiled  by  Messrs.  Mewburk,  Ellis  &  Pryor,  Chartered  Patent  Agents, 
70  and  72.  Chancery-lane.  London.  W.C. 

Wheneuer  the  dale  applied  for  difjers  from  the  date  on  which  the  application  was  lodged 
at  the  Patent  Office  the  former  is  given  in  brackets  after  the  title. 

1914  Specifications, 

252  VOH  Arco  &  MEIS3MES.     Reliy  arrangements  for  alternating  currents. 

A  relay  arrangement  for  alternating  currents,  particularly  suitable  for  wireless 
telegraphy  and  telephony,  having  an  electric  relay  operating  by  means  of  an  ioniied 
gas  nath  in  which  the  current  strengthened  by  the  relay  is  led  with  unchanged  fre- 
quency directly  or  indirectly  to  the  primary  circuit  of  the  relay  again,  so  that  the 
whole  of  this  current  or  a  part  thereof  repeatedly  passes  through  the  relay  and  is 
thus  furtherstrengthened. 
12.277  Sykes  &  FosD.    Apparatus  for  electric  si5nalling  and  for  controlling  the  curren  t 
in  electric  circuits,  especiall/  applicable  to  wireless  telegraphy.    (Cognate  appli- 
cation. 24.259  14). 
18.464  Landis&Cyr  (S.A-).    Prepayment  electricity  meters.    (9/8/13.) 
18.M0  Harry  W.  Cox  &  Co.  &DONNITHORNE.     Electro-medical  apparatus. 
18.737  Mortley.     Dynamo-battery  electric  systems. 

18.780  Green  &  Landon.    Electric  visual  and  audible  signalling  appliances,  more  par- 
ticularly for  use  in  mines.    (Cognate  application.  4.253/15.) 
18,872  Van  Haersma  BuMA.    Electric  mercury  switches. 
18,887  CsEEOY.     Variable  pole  dynamo-electric  and  like  machines. 
1 8.924  Parsons.    Rotors  suitable  for  high  surface  speeds. 
18,954  Gardner.     Electromagnetic  circuit  controlling  devices  for  railwaysignalling  and 

other  purposes.     (Cognate  applications,  20.006/14  and  24,787/14.) 
19,057  British    Thomson-Houston    Co.    (Oneral    Electric    Co.)    Speed-controlling 
devices  for  electric  motors 
Speed  controlling  mechanism  for  a  direct-current  motor,  comprising  a  regulator  of 
the  "  Tirrill  "  type  adapted  to  intermittently  short-circuit  a  resistance  in  the  shunt 
field  circuit,  said  regulator  being  controlled  by  a  curren  t  proportional  to  the  armature 
current  and  a  current  proportional  to  the  motor  speed. 
19,737  Lines,  Longford.  Longford  &  Clark.    Sparking  plugs  for  internal-combustion 

engines  and  the  manufacture  of  the  same. 
19,794  British    Thomson-Houston     Co.    «3eneral    Electric    C^o.)    Electromagnetic 

switches. 
19.818  Walker.     Electrically-driven  clocks. 
19.849  Ges.  fur  Electro-Osmose.    Treatment  of  materials  for  impregnating  them 

electro-osmotically.    (19/9/13.) 
20.786  Arno.    Methods  and  apparatus  for  the  determination  of  the  complex  energy 

delivered  by  alternating  currents.     (Addition  to  9.580/10.) 
20.959  Wilson  &  Wright.     High-tension  windings  for  electrical  apparatus. 
21.189  Ges,  fur  Elektro-Osmose,     Method  of  influencing  the  electrical  charge  of  a 

diaphragm  for  processes  depending  on  electro-osmosis.    (6/1 1/13.) 
21,389  British  Thomson-Houston  Co.    (General  Electric  Co.)    X-ray  devices. 

A  method  of  preventing  over-heating  of  the  focal  spot  in  an  X-ray  tube,  which  con- 
sists in  causing  the  cathode  rays  to  automatically  renew  the  target  surface  during  the 
operation  of  the  tube. 
21.798  Bennett  &  Jeffcoat.    Electric  incandescent  lampholders. 
23,283  Brown  &  Chas.  Macintosh  &  Oo.    Telephone  receivers. 

1915  Specifications. 

5.591  Benitez.    System  for  the  generation  of  electric  currents.    (Addition  to  17,811/14,) 
5,717  Tucker  &  Crabtree.     Electric  switches.    (Divided  application  on  21.175/14. 

Oct.  19.) 
7.088  Midgley  &  Vandervell.     Electric  diaphragm  horns. 

7.091  Svenska  Turbinfabriks  Aktieboi  aget  Ljungstrom.    Motor  re?ulatinp  resis- 
tances.   (3I,'8/14.) 
8.312  Claude.    Neon  tubes.    (16/7/14.) 

■  An  electric  lamp  comprising  a  neon  tube  of  any  desired  shape,  and  a  neon  and 
mercury  tube  of  same  shape  and  diameter,  but  of  double  the  length  (or  two  neon  and 
mercury  tubes  of  the  same  length),  mounted   in  series  in  the  same  high-pressure 
circuit. 
8.332  Midgley  &  Vandervell.     Holders  for  electric  incandescent  lamps. 
9.477  Frankfurter  Maschinenbau  Akt.-Ces.  vorm.  Pokorny  &  Wittekind.    Means 
for  cooling  electrically-operated  tools.    (30/6/14.) 


APPLICATIONS  FOR  PATENTS 

Note. — The  undermentioned  Applications  iexcepi  those  marhed  ^)  ore  not  open  to 
public  inspection  until  after  acceptance  of  Complete  Specifications.  Those  marked  •  ere 
open  to  inspection  1 2  months  after  the  dale  attached  to  them,  if  they  have  not  been  published 
previously  in  the  ordinary  course.  Names  within  parentheses  are  those  ol  communicators 
of  inventions  When  complete  Specification  accompanies  application  an  asterisk  is  affixed. 

August  9.  1915. 
n.454  Thompson.    Actuating  signals  on  and  communicating  with  trains.    (Addition  to 

18.443/14.) 
11.457  Hochstadter.    Electricity  distributing  networks.* 
11,473  B.T.-H.  Co.    (G.E.  Co..  U.S.)    Alternating-current  motors. 
11,480  Bosch.    Band  resistance  for  use  with  electric  pedal  switches.    (Divided  applica- 
tion on  2,236/15.    29/7/14,  Germany.)' 
11,510  U,S.  Light  &  Heat  CoRPH.    Dynamo-electric  machines.    (14/8/14,  U.S.)* 
1 1 ,512  Kretz.     Electric  connections  for  electrically-heated  irons  and  like  utensils. 

August  10.  1915. 

11,544  B.T.-H.  Co.    (G.E.  Co.,  U.S.)     Manufacture  of  Incandescent  electric  lamps. 

11,553  OuAiN,     Electrically  operating  alarm.s  and  signals. 

1 1  ,.555  Vreelahd.    Production  of  undamped  or  sustained  electrical  oscillations.* 

11,5(0  Navlor  &  Naylorgraph  Limited.  Apparatus  for  displaying  advertisements, 
signs,  notices,  outline  moving  pictures,  or  the  Mke,  or  for  communicating  messages 
or  signalling  both  during  light  and  darkness.* 

1 1,566  Soc.  Anon,  des  Etablisssmehts  L.  Blbriot.  Explosion  enginas  with  dynamo- 
magnetic  ignition.    (16/9/14.  France.)* 

11,568  Schaanhino  II  Harlow.    Electrical  transformers. 
August  11.  1915. 

11.598  Raven.    Electrical  transmission  gears, 

11.600  Relay  Automatic  Telephone  Co.,  Ward,  Bryant  8t  Inman.  Automatic  tele- 
phone systems. 

11,608  Urry  tc  CuLLBN.     Illuminated  signs. 

August  12,  1915. 
11,655  Relay  Automatic  Telephone  Co.  4  AiTKEM.    Telephone  systems. 
11.658  B.T.-H.  Co.    (G.E.  Co..  U.SI    Pneumatlcally-oparaled  controllers. 
11,660  Allobmbihe  Elbkt«icitat3-Ces,    Arc  lamp  with  enclosed  voltaic  arc.  (13/8/14, 

Ormany.)* 
11.690  Holh-Hahsbh.    Electric  regulator  or  governor.* 

August  13.  1915. 
II. Ml  Ppkussiibr  &  SCHHABRBNiiBROEit.    Lumlnous  sIgns. 
11,712  SucMosTAWER,     Electrlc  generators, 
11,723  Cum.    Lamp-hoHerj  lor  electric  lamps.    (2I/I/1S,  U.S.)* 

August  14.  1915. 
11,768  B.T.-H.  Co.    (G.E.  Co..  U.S.)    Syslomaol  control  (o      -cirk  motors. 
11,776  Dahl.    Telogrophlc  Iransmltling  apparatus. 


August  16,  1915. 
11,790  Lancashire  Dynamo  &  Motor  Co..  Whitmcrs  &  Roberts.    Short-circuiting 
and  brush  lifting  gear  for  alternating-current  motors. 

11.794  Lytton.    Magnetic  and  mariners' compasses  and  the  like. 

1 1 .795  Prentice  &  McKerchas.    Contact  devices  for  ceiling  roses,  cutouts,  connectors,  i 

rosettes  and  like  electrical  fittings.  '  ' 

11,818  Mellersh- Jackson.    (American  Sinelting  &  Refining  Go.,  U.S.)    Electrolytic 

refining  of  tin.* 
11,831  Marconi's  Wireless  Telegraph  Co.  &  Tkost.    Transmitters  for  wireless  tcfe 
phony. 

August  17,  1915. 
11,839  Holly  &DRUCQUER.     Electric  or  gas  light  fittings. 

August  18.  1915. 
11.910  Earl.    Accumulator  cell  boxes  for  train  lighting  and  other  purposes. 
11.935  Neuland.     Dynamo-electric  machine.* 
1 1,938  Lucas  &  tJKEEDEN.    Electric  distributing  systems  for  motor  road  vehicles. 

August  19.  1915. 
11.961  Wall.     Generating  high-frequency  electric  currents. 
11.974  Rhodes  &  Firth.    Controlling  dynamo-electric  machines  or  the  like. 
11,976  LiDDLE.    (Universal    High-power    Telephone    Co.,    U.S.)    Sound-transmitling^ 

means.* 
11,981  Reed-Lethbridge.    Electrical  flasher.* 
12.000  Marks.    (Motor  Ignition  &  Devices  Co.,  U.S.)    Electric  supply  systems.* 

August  20.  1915. 
12,013  Stuart.     Railway  signalling  apparatus.* 
12.039  Mackenzie.    (Otto  G.  H.  E.' Kehrhahn.  U.S.)    Electric  signalling  apparatus. 

August  21.  1915. 
12.055  Happe.     Sparking-plug  for  internal-combustion  engines. 

12,075  Vandervell.    Sealing  moans,  more  particularly  for  use  in  connection  with  accu- 
mulator  cases. 

August  23,  1915. 
12.100  Pike.    Traction  trolley  wheels.* 
12,103  Frampton.    Localisation  of  faults  on  electric  cable  networks, 

12.1 19  Watkins.    Sparking-plugs  for  internal-combustion  engines. 

12.120  Watkins.  Connectors  for  electrical  conductors. 
12.133  Palmer  &  Ferranti.  Electrical  instruments.* 
12.143  Graham.     Electrical  switchgear.* 

12.150  Fargo.    Connector  for  the  adjacent  portions  of  two  or  more  wires,  cables,  or  the 

like.* 

12.151  Fargo.    O>nnector  or  coupling  for  the  cdjacent  end  portions  of  two  or  more  wires, 

cables,  or  other  members.* 

August  24,  1915. 
12.184  B.T.-H.  Co.    (G.E.  Co..  U.S.)    Vapour  electric  devices. 
12.193  Woodhouse.     Insulators  for  electrical  resistances  and  conductors. 
12.201  Morse  &  Indo-European  Telegraph  (^.     Electric  alarm  or  calling  devices  used 

in  telegraph  receiving  apparatus  and  mere  particularly  in  wireless  receiving 

apparatus. 

August  25.  1915. 
12,232  Hutchison  &  Hutchison.    Electric  switches. 

12,240  CnoSBEE  &  Sons  &  Spicer.    Sparking-plugs  and  the  manufacture  of  the  same. 
12.246  B.T.-H.  Co.    (G.E.  Co..  U.S)    Systems  of  electrical  distribution.    (Addition  to 

4,133/14.) 

12.252  Gauntlett.     Electrolytic  processes  and  apparatus. 

12.253  Oldham.     Secondary  galvanic  batteries. 

12,256  Aernout,  Lynden  &  Naamlooze  Vennootschap  de  Nederlandische  Thermo- 

Telephoon  Maatschappij.    Thermic  telephones  and  like  instruments. 
12,267  Renault.  Controller  and  circuit  making  and  breaking  device  having  a  closed  field. 

(Addition  to  24,121/14.    26./8/14,  France.)* 
August  26.  1915. 
12,276  BullersILtd.)  &  Dagnall.    Attachment  of  insulator-carrying  arms  to  telegraph 

and  like  poles. 
12,282  Jameson.    Appliance  fcr  cataphoresis  and  anaphoresis  by  fixed  electrode. 
12.299  B.T.-H.  Co.     (G.E.  Co..  U.S.)     Electric  csble  couplers. 
12.301  Cabet.     Electromagnetic  clutches.    (27/8/14.  France.)* 
12.309  Ross.     Electric  switch  apparatus. 
12,314  Palmer.  Denham  &  Ferranti.     Electrical  instruments. 
12,318  Nobbs  &  Nobbs.     Electric  heating  and  cooking  apparatus. 

-August  27.  1915. 
12,340  British   Westinghouse   Electric  &   Mfg.   Co.     Electrical  control  systems. 

(25/9/14,  V.S.)' 
12.343  ClovAN.    Apparatus  and  method  for  electric  telegraphy. 
12,351  Minchin.     Automatic electricalsignalling. on  railways. 

12.354  Esnault-Pelterie.    System  of  utilising  the  energy  of  tides.    (25/5/15,  France.)* 

12.355  Esnaui.t-Pelterie.    System  of  utilL-^ipg  the  energy  of  tides.* 
12,361  B.T.-H.  Co.    (G.E.  Co.,  U.S.)    Systems  of  electric  ship  propulsion. 

August  28,  1915. 
12.377  Trautmann.     Flash  lamps, 

12.379  Wilkinson.     Electrically-operated  mercury  switches.  ' 

12,383  O'TooLE.     Means  for  transmitting  and/or  receivingsignals  and  the  like. 
12,402  Electric  fit  Ordnance  Accessories  Co,  &Langrish.     Electric-motor  controllers. 
12,404  Datzevitch.    Telephone  systems.* 


BOOKS  RECEIVED. 

[Copies  of  the  undermentioned  works  can  be  hiJ  from  The  Electrician  Offices,  post 
free  (unless  otherwise  stated),  on  receipt  of  published  price,  adding  3d.  for  books  published 
under  2s.  and  5  per  cent,  for  books  published  net.  Add  10  per  cent,  for  abroad  or  for 
foreign  books.] 

"  Standard  HiiiKlhook  for  Eli'ctricdl  EngineerR."  By  F.  F.  Fowlo. 
(Txindou  :   Hill  Publishing  Co.)     Pp.  xvi.  +  l.i)84.     2I.'(.  net. 

"  On  tlu^  Relation  of  Iin{>ort.s  to  Kxport.s."  By  J.  Taylnr  Poddii-. 
(l.,ondon  I   Longinan.s.  Orccu  &  Co.)     Pp.  v. -(-88.     2s.  (id.  net. 

".lournal"  of  the  Franklin  Institute.  Edit*'d  by  R.  B.  Owons. 
(Philadelpbip, :  The  Frp.nklin  Institute.)     Vol.  CLXXX.,  No.  3.  50  cents. 

"  Interference  Meiisuremeiit.s  of  Wave  liengths  in  the  Iron  Spectrum 
(2.8.'il -3.701)."  By  K.  Hums.  (Washington:  (Sovernmont  Printing 
Onice.)     No.  2."il.  "  J'p.  27.     2,5  coiitn. 

"Tenting  of  RuIiIkt  (ioods."  (Washington:  tiovernment  Printing 
Office.)     No.  38.     Pp.  8!l.      1.5  cents. 

"  Siiccific  Heat  and  Heat  of  Fusion  of  Ice."  By  H.  C.  Dickinpon  nnd 
N.  S.  Oalwirne.  (W-ishington  :  (iovernment  Printing  Offico.)  No.  248. 
Pp.32      10  cents. 

"  Proceedings  "  of  tlio  American  Institute  of  Electrical  Engineers. 
(New  York  :  Amerioanlnstituteof  Electrical  Engineers.)  Vol.  XXXIV., 
No.  9.     $1. 

"The  Phvsieal  Review."  (Ijineaster.  Pa.:  The  American  Physical 
Society.)     Vol.  VI..  No.  3.      SO.IIO. 

"  American  .lournnl  of  Science."  Kditi-rl  by  E.  S.  Dana.  (New  Haven  : 
■rmilr.  MoichoiiNr  \'  Taylor  Co.)     \',,1.  M,.,  No.  237.      SH  I>er  year. 
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ENEMY  TRADING  METHODS. 

Such  information  a^  is  allowed  to  filter  through  with  the 
censored  paragraphs,  misnamed  "  war  news,"  contains 
from  time  to  tkue  references  to  the  activities  of  the  manu- 
facturing interests  of  the  Central  Empires  in  brandmg  their 
products  with  neutral  names,  or  with  proclaiming  their 
source  as  factories  in  neutral  countries.  The  virility  with 
which  these  methods  appear  to  be  pursued,  at  a  time  at 
which  we  are  led  to  believe  that  the  enemy  is  at  his  last 
gasp  for  materials  of  vital  consequence  to  the  carrying  on  of 
the  fight,  is  indicative  of  the  measure  of  organisation  with 
which  he  has  pursued  his  course  throughout  this  mighty 
upheaval.  It  may  be  also  taken  as  reflectmg  the  means 
which  he  is  intending  to  adopt,  and  will  not  scruple  to  apply 
vigorously,  as  the  war  begins  to  assume  a  more  favourable 
aspect  for  the  Allies.  As  a  matter  of  fact,  German  com- 
mercial methods  do  not  appear  at  present  to  be  likely  to  be 
deprived  of  their  force  whichever  way  the  result  of  the 
conflict  may  turn. 

In  our  last  issue  we  published  a  letter  from  Mr.  R. 
Steylaers,  in  which  he  pointed  out  thac  when  the  Icalians 
entered  the  war  German  lamps  were  almost  entirely  pre- 
vented from  entering  Spain.  Nothing  daimted,  the 
Germans  set  to  work  to  establish  factories  in  Switzerland 
(orbogus  factories),  whence  the  German  lamps  emanated,  and 
were  imported  into  Spain  after  pa.ssing  through  France  as 
Swiss  goods.  This  latter  proceeding  is  a  reflection  upon  the 
Commercial  acumen  of  one  of  our  Allies,  or  it  may  be  tliat 
the  French  agents  in  question  are  sufEermg  from  a  lack  of 
patriotism.  Whatever  the  cause,  the  very  fact  that  such 
avenues  are  open  to  enemy  trade  suggests  the  need  for 
definite  and  concerted  action  on  the  part  of  the  manufac- 
turing and  commercial  houxe.s  of  the  Allies  in  the  West. 


We  believe  that  certain  steps  are  being  taken  in  this  covmtry 
to  ensure  a  predominance  for  British  trade  in  markets  which 
the  Germans  have  hitherto  ahnost  e.xclusively  enjoyed. 
The  interests  of  mternational  traduig  are,  however,  so  many 
and  various,  and  the  uiterchange  of  commodities  as  between 
one  nation  and  another  is  so  little  a  matter  of  i.itense 
patriotism,  that  certain  keen  observers  of  the  situation 
have  frankly  atlmitced  that  the  outlook  is  confu-sing  and 
baffling  hi  the  extreme.  This  opinion  need  not  put  any 
check  upon  the  work  o^  organising  the  trade  and  commercial 
forces  of  the  Allies.  We  think  that  such  organisation  has 
a  greater  chance  of  success  if  it  is  dissociated  from  any  feel- 
ings which  are  intensified  by  race  hatred  or  by  emotions 
arising  out  of  German  disregard  of  international  pledges  and 
also  out  of  German  atrocities  and  methods  of  frightfulness. 
It  is  natural  that  such  emotions  should  be  uppermost  in  the 
breasts  of  men  who  claim  membership  m  civilised  commmii- 
ties,  but  there  is  a  danger  that  the  sway  which  they  may 
exercise  will  be  an  assistance  rather  than  a  hmdrance  to  the 
enemy. 

We  should  like  to  see  some  attempt  made  to  bring  Italian, 
French  and  British  trading  interests  together  at- an  early 
date  in  order  to  agree,  if  possible,  upon  some  simple  yet 
effective  method  of  checking  the  attempts  which  Germany 
is  imdoubtedly  making  to  flood  the  markets  of.the  world 
with  her  pent-up  products  at  the  Peace.  In  the  year  190G  a 
social  international  entente  was  organised  by  the  Institution 
of  Electrical  Engineers.  Since  that  date  the  Contuiental 
countries  which  participated,  of  course  excluding  Germany, 
have  drawir  into  closer  touch  with  British  commercial 
affairs,  and  this  fact  should  be  helpful  in  bringing  about  such 
a  meeting  as  we  have  m  mind. 


Proposal  to  Dam  the  Niagara  Gorge.— AooorJing  to  tlia 
"  Electrical  World,"  a  plan  to  develop  2,000,000  H.i'.  by 
damming  the  lower  Niagara  River  just  above  Queenston, 
Ontario,  and  Lewiston,  N.Y.,  has  been  presented  to  the  New 
York  State  authorities.  The  proposal  talis  for  the  expenditure 
of  £20,(XK),0<JO.  It  is  proposed  to  construct  a  dam  about  90  ft. 
high,  which,  while  it  would  wipe  out  the  famous  whirlpool 
rapids,  would  not  interfere  with  present  dovclopmcnts  near 
the  cataract.  The  drop  of  tiie  river  I.oni  the  fulls  to  Lewiston 
is  IW  ft.,  and  the  ])ro])Osed  dam  would  back  up  the  water  to 
within  a  mile  of  the  falls.  It  is  claimed  that  the  creation  of  a^ 
new  fall;;  at  Queenston  will  compensate  for  the  loss  of  the  rapids. 
About  l,fX)0,000  H.P.  will  be  available  to  New  York  State  and 
a  like  amouiit  to  the  I'rovince  of  Ontario.  It  is  suggested  that 
by  imposing  a  tax  of  £1  ])er  horse-power  developed  a  maximum 
of  £1,(MI0,0(H)  would  b(>  derived  yearly  hy  each  Government. 
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IMPORTS  AND  EXPORTS  OF  ELECTRICAL 
MANUFACTURES, 

For  the  week  Sipt.  6,  1915,  to  Sein.  11,  1915. 


In  view  e£  the  increased  interest  which  is  being  taken  in  the  subject  of 
the  importation  into  and  the  exportation  o{  Electrical  Manufactures 
from  the  United  Kingdom,  we  resume  our  weekly  lists.  (<See  aUo  note 
at  foot  of  Exports.) 

IMPORTS. 

Foi.icKSTo.NE. — France:  Unenumerated.  10  pkgs. 

Liverpool.— /=/-a««.-   Electrodes,  42  pieces. 

London. — U.S.A. :  Elec.  machinery,  £1,543  ;  carbon  electrodes,  60  cubes,  50  pkgs. ; 
telephone  materials,  £409 ;  elec.  lamps,  £430  ;  insulated  cable,  47  pkgs. ;  elec.  bulbs, 
278  pkgs. ;  s'.ee.  trucks,  7  pkgs.;  unenumerated,  £631—82  pkgs.  Switzerland:  Elec. 
machinery,  £369:  unenumerated,  £126.  Holland:  Elec.  lamps,  £2.201—565  pkgs. ;  elec. 
machinery,  £47;  unenumerated,  £408.  France:  Carbon  candles,  £566;  elec.  lamps, 
£1,801— 170  pkgs. ;  elec.  machinery,  £17.  i>«n»iar*.- Unenumerated,  £569.  Italy:  Elec. 
machinery,  £76.    Spain:  Unenumerated,  £274. 

Manch-estbr. — U.S.A.:  Carbon  electrodes,  45  pkgs. 

EXPORTS. 

To  AaSTSAU^ik.— Auckland :  Wire  and  cable,  £60  ;  unenumerated,  £119.  Melbourne: 
Elec  machinery, £545;  wire  and  cable.  £43;  unenumerated,  £1,220.  Sydney:  Elec. 
machinery,£154;  wire  and  cable,£76 ;  unenumerated,  £853.  B'e//i«g(<w.- Elec.  machinery, 
£659;  wire  and  cable,  £1.915;  telegraph  material,  £55 :  elec.  elow  lamps,  2,dC0  (N'o.j  ; 
unenumerated,  £800.  Brisbane:  Elec.  machinery, £35 ;  unenumerated.  £86.  Chrisl- 
church:  Elec.  machinery,  £2,972;  unenumerated,  £885.  Perth:  Unenumerated.  £194. 
£i«na/;«.- Unenumerated,  £55.  //oAarf.-  Elec.  machinery,  £49.  Lyttleton:  Unenumer- 
ated,£71.  >!ii«;a/rfc.- Elec.  machinery,  £55;  unenumerated,  £220.  Fremantle:  Unen- 
umerated, £240.  Belawain:  Unenumerated,  £55.  Nelson:  Unenumerated,  £24 
Wangansi:  Elec.  machinery,  £254.  Otago:  Unenumerated,  £39.  Secoondee:  Elec. 
machinery,  £12;   unenumerated,  £54. 

Africa.— Durban :  Wire  and  cable,  £295;  unenumerated,  £587.  Fort  Elizabeth: 
Wire  and  cable,  £465 ;  unenumerated,  £117.  Cape  Town:  Elec.  machinery,  £99;  wire 
and  cable,  £ 93 ;  tetegraph  material,  £713;  unenumerated,  £177.  East  London:  Elec. 
machinery,  159;  unenumerated,  £178.  Zanzibar:  Unenumerated,  £290.  Mossel  Bay : 
Wire  and  cable.  £44.    Chinde  :  Unenumerated,  £25. 

Ea-it^.— Port  Sudan:  Unenumerated.  £49.  Alexandria:  Unenumerated,  £175.  Port 
Said:  Wire  and  cable,  £159;  unenumerated,  £200.  Suez:  Unenumerated,  £6.  Port 
Sambo:  Wire  and  cable,  £14;   unenumerated,  £14. 

South  and  Central  Auerica.— Buenos  Ayres:  Wire  and  cable.  £3.035;  unenu- 
merated, £2,270.  Rio  de  laneiro:  Unenumerated,  £359.  Bataiiia:  Elec.  machinery, 
£77;  unenumerated,  £169.  Callao:  Unenumeratea,  £69.  Monte  Video:  Elec.  machinery, 
£71.  Pcrnambuco:  Unenumerated.  £163.  VeraCruz:  Unenumerated,  £116.  Calara  ■ 
Unenumerated.  £37.    Rio  Grande  do  Sul:  Unenumerated,  £99. 

Japan.— OsaAfl.-  Unenumerated,  £16. 

U.S.A.— New  York:  Unenumerated,  £28. 

Zf,\iKDK.~Monireai:  Elec.  machinery,  £95;  unenumerated,  £278.  Toronto-  Un- 
enumerated. £33.     Vancower:  Unenumerated.  £58. 

India,  Ceylon,  Imdo-China  and  Straits  Settlements.— Bomiay  .•  Wh-e  and  cable 
£2,197;  dec.  machinery,  £229;  unenumerated,  £1,225.  Calcutta:  Wire  and  cable,  £50  ■ 
elec.  machmery,  £422;  unenumerated.  £1,173.  Madras:  Wire  and  cable,  28-  unen- 
umerated, £13.  Ceylon:  Elec.  machinery,  £72;  wire  and  cable.  £401 ;  unenumerated, 
£89.  5mKopo)-«.- Wire  and  cable,  £401 ;  telegraph  material,  £15;  unenumerated,  £98 
Penang:  Elec.  machinery,  £159;  wire  and  cable,  £20;  unenumerated,  £1.  Kilindini: 
E'.ec-  machhiery,  £40. 

West  Inoix.— Barbados :   Unenumerated,  £43.    Jamaica:  Unenumerated,  £19. 

Fr/lkcb.— Dieppe:  Unenumerated,  £53.  Paris:  Elec.  machinery,£298- unenumer- 
ated, £69.    Treport:  Unenumeratsd,  £463.    Crai/elines:  Telegraph  material,  £2,698 

Malta.— Unenumerated,  £130. 

Sfsw.— Cartagena  :  W\te  and  cable,  £55.  San  Sebastin  :  Unenumerated,  £79.  Seville  : 
Unenumerated,  £14. 

Italy. -Cf«oa.-  Unenumerated,  £2,740.    Leghorn:  Unenumerated,  £104 

if.vA.—Baiiuwanii :  Unenumerated,  £20.  Sourabaya :  Unenumerated,  £22 
Sama/ar.g/    Unenumerated.  £84.  ' 

S-KEDBH~ikilh(r.bu/eh  :  Elec.  machinery,  £17. 

HoLLMiCk— Amsterdam :  Unenumerated.  £882.    Rotterdam:  Unenumerated  £84, 

RussiA^Anhangel:  Unenumerated,  £1,999.    Petrograd:  Unenumerated  £349 

ClBSALXAJU— Elec.  machinery,  £22. 

FOREIGN  GOODS  (duty  paid  and  free). 

Sydney:  Unenumerated,  £17.  Wellington:  Elec.  s^low  lamps,  1,426  (No.).  Genoa: 
M"?J¥'"'5"?''  "^■, ,  ^«'*'«"-'"-  Unenumerated,  £424.  Amsterdam  /  Unenumerated, 
£1,277.  Boulogne:  Unenumerated,  £166.  Buenos  Ayres:  Unenumerated,  £238.  New 
York  :  Unenumerated,  £260.  Petrograd:  Unenumerated,  £38.  Port  Elizabeth  ■  Un- 
numerated,  £31.  Singapore:  Unenumerated,  £131.  Zanzibar:  Unenumerated.  £55. 
Paris:  Unenumerated,  £230.  Rio  de  Janeiro:  Unenumerated,  £13.  Rotterdam:  Un- 
enumerated, £21.    San  Sebastin:  Unenumerated.  £431. 

IN  TRANSIT. 

ylrfi/oK/f.-  Elec.  lamps,  £380.  /.y«/eto>i.-  Elec.  lamps,  £80.  Melbl/U/ne-  E\ac  limns 
£2,414.    Perth:  Elec.  lamps,  £180.    Sydney:  Elec.  lamps,  £1,360.  "^  ' 

Note,— The  largo  number  of  items  in  these  official  returns  under  the 
mi.sleading  heading  "  unenumeratod  "  relate  to  what  is  described  as 
"  electrical  goods  "  and  "  electrical  materials." 


BUSINESS  NOTICES. 


Plant  Wanted.  An  .ulvcrlisor  Hants  II,  sccundhiU-d  Ferranti  arc 
l.iiii|i  rC'  lilicr  coiii|)leic  or  Hynilirmioiis  iiiDtor  onl^. 

MtMara.  Fisher  &  Co.  (Ltd.),  Kcttii-I.rook  Mills,  Tainworth,  iidver- 
tittc  for  u  high-speed  two-fylindor  vertical  I'ligiiie  of  200  u.p.  for  300 
ruvt)luti(jiis  f(jr  100  lb.  jiressure,  euitublo  tor  dri\iug  Pajwr  uiuchinc. 

Patent  Development.— Tho  hiubmiirino  Wireless  Oo.,  01,  Broadway, 
New  Vork,  advcrtiHe  that  it  is  desirous  of  luiikiug  iirrangoiuuiits  for 
Iho^  munufacturo  and  loniinercial  tluvi'luiiniuiit  of  jmteiit  No. 
-.o,207/iyi:j  relating  to  "  .Submarijio  signal  retciviag  aj)]juraluH." 

Sale  by  Auction.  Jkasis.  Homo  &  Co.,  35,  Old  (iueen-strcct, 
\\.«tiMui<UT,  wiU  »eU  by  publio  auction  at  the  K.jj'al  ArseniiJ.  Wool. 
Nvi'-b.  ou  iiiunUay,  Sipt.  Zi,  by  order  of  tiig  fiviVrclury  ol  «lalc  for 


War,  at  11  a.m.,  unserviceable  and  obsolete  stores,  including  iron  and 
steel  scrap,  cupro-nickel  and  lead  bullets  and  bullet  envelopes,  white 
metal,  zinc,  electric  cable,  car  bodies,  steam  lorry,  rubber  tyres, 
canvas,  rubber,  paper,  rope,  felt,  leather,  harness,  &c.  The  lots 
may  be  viewed  on  the  Monday,  Tuesday  and  Wednesday  previous 
to  and  on  morning  of  sale.  Catalogues  from  Armament -buUdings, 
AVhitehall-place,  S.W.  ;  Imperial  House,  Tothill-street,  S.W. ; 
Ordnance  Office,  Tower ;  and  Ordnance  Office,  Royal  Arsenal, 
Woolwich.     Further  particulars  are  given  in  an  advertisement. 

BANKRUPTCIES,  LIQUIDATIONS,  &c. 

The  public  examination  of  Herbert  Page,  electrical  engineer,  63, 
Queen  Victoria-street,  London,  E.G.,  took  place  last  week.  State- 
ment of  affairs  showed  liabilities  £2,157,  and  net  assets  £90. 

The  discharge  of  Vernon  Geo.  Cobb,  electrical  engineer,  trading 
with  Wm.  Longdon  as  Longdou  &  Cobb,  I0L\,  Derby-road,  Xottmg- 
ham,  is  suspended  for  two  years  and  six  months,  ending  Feb.  19, 191S. 

A  receiving  order  has  been  made  against  John  Taylor  Peddie, 
mechanical  engineer,  Exhibition-buUdings,  Aldwych  Site,  London, 
W.C.  The  first  meeting  of  creditors  will  take  place  on  Sept.  22,  and 
the  jniblic  examination  on  Oct.  22,  both  at  Bankruptcy- buildings, 
London,  W.C. 

Claims  against  the  Spiral  Regulating  Dynamo  Co.,  Ltd.  (in  liq.), 
are  to  be  sent  by  Sept.  30  to  Mr.  H.  C.  Boimd,  61  and  62,  Lincohi'a 
Inn  Fields,  Loudon,  W.C.  A  meeting  to  receive  an  accomit  of  the 
winding  up  of  the  Spiral  Regulating  i)\^lamo  Co.  (Ltd.)  will  be  held 
at  tlie  offices  of  Messrs.  Cliantrey,  Chantrey  &  Co.,  01  and  62, 
Lincoln's  Iiui  Fields,  London,  W.C,  on  Oct.  11. 


ELECTRICITY  SUPPLY. 


EXTENSIONS. 

Halifax.— The  L.G.  Board  have  sanctioned  a  loan  of  £20,000  for 
the  purchase  of  a  new  tui'bo-genorator  and  other  plant  at  the  elec- 
tricity generating  station.  There  is  a  great  demand  for  power  by 
manufacturers  of  mimitions. 

Wallasey.— At  a  special  meeting  of  the  Council  on  Monday  it  was 
decided  to  authorise  the  Electricity  Committee  to  sanction  the 
expenditure  of  a  further  £9,000  for  the  extension  of  the  electricity 
midcrtakiug. 

Mr.  W.  .J.  Bei.i.is,  chairman  of  the  Electricity  Committee,  said  that 
when  the  new  ailditiona  were  completed  they  would  have  an  adequate 
supply  of  energy  for  all  purposes  and  their  electrical  supply  would  bo 
well  assured  for  the  future. 

WalsalL — As  tho  now  station  and  plant  will  no  bo  in  operatioa 
this  year  the  Electricity  Committee  has  decided  to  postpone  work 
on  the  e.h.t.  change  over,  and  concentrate  the  staff  upon  tho  laying 
of  a  third  wire  to  105  volt  mains  and  the  balancuig  up  of  105  volt 
consumers  on  the  three-wire  system.  An  extension  of  mains 
estimated  to  cost  £180  has  been  approved. 

Worcester. — The  Comicil  have  sancti  ned  an  expenditure  of  £250 
on  the  extension  of  the  electric  cables  to  the  Severn  Bank  tiuutery. 

GENERAL 

Barnet.— The  North  Metropolitan  Electrical  Power  Distribution 
Co.  has  allowed  the  Council  an  abatement  of  £39  in  respect  of 
diminished  public  lighting  during  the  June  quarter. 

Bolton. — The  Electricity  Conmiittcc  has  arranged  with  the  L.  &  Y. 
Railway  Co.  for  the  construction  of  a  coal  siding  from  the  railway  to 
tJie  new  electricity  works  at  Back-o'-th'-Bank. 

Bristol. — In  conscquenoi'  of  the  resignation  of  the  deputy  city 
cleclrieal  engineer  (Mr.  A.  E.  NN'ilstui),  various  alterations  and 
promotions  of  the  stall  have  been  made. 

The  Electrical  Oomiuittco  also  report  to  tlio  City  (Council  that  it  is 
desirable,  owing  to  tho  largo  increase  iu  the  growth  of  the  electric  auppl.v 
undertaking,  to  appoint  a  boiler  house  SHiRriiiteiulonl  whoso  duties  will 
1)0  chiefly  to  su|K>rvisu  the  cuiubustion  of  coal  with  a  view  to  further 
ecoiioiuy  in  sluam  raising,  and  rucouimend  such  appointmeut  ut  a  salary 
of  l'2lX)  |KT  annum. 

Dublin.— .\t  the  meeting  of  tho  Corjioration  last  week  the  Lighting 
Comniittce  recommended  anialgaination  of  the  Committee  with  the 
Electricity  Supply  Cunimittee,  but  the  matter  fell  through,  the 
necessary  two-tliirds  of  tho  Coimeil  not  I'eing  present. 

Mr.  (Joi.K,  elwiirnian  of  the  Comiuitlee.  M.iid  the  mcoiuuiondalion  was 
biuugUt  forward  vu  tUu  gcuuuU  of  uguuuuiy.    I'liu  Citiwua'  AsauciuUuu 
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was  anxious  for  economy,  but  when  the  matter  came  on  members  walked 
out  of  the  Coimcil  Chamber. 

Hove. — Last  w'eek  tjie  Council  decided  to  increase  the  charges  for 
glftctric  current  by  20  per  cent. 

Councillor  Favne,  chairman  of  the  Lighting  Committee,  said  that 
owing  to  till-  restricted  lighting  there  had  been  a  great  decrease  in  con- 
fiumption.  :  nil  i\v  cost  of  production,  owing  to  coal,  stores  and  other 
expenses  Ixiiig  lU-arer,  was  very  much  up.  The  new  charges  would  be 
for  the  period  of  the  war. 

Kilmarnock.-At  themeetingof  theCouneil  last  weekMr.  Blackwood 
asked  the  convener  of  the  Electric  Committee  for  ;in  assuriince  that 
consumers  who  were  at  present  relying  on  electric  current  for  power 
might  depend  on  it,  and  that  the  connecting  up  of  new  consumers 
would  not  in  any  way  be  detrimental  to  them. 

In  reply,  Mr.  .Jones  said  that  they  were  arranging  for  the  installation 
of  a  new  generating  set.  The  contractors  promised  that  they  would  have 
it  running  by  the  end  of  September,  but  thert:  liad  been  further  delay. 
The  contractors  told  them  that  they  would  get  a  permit  from  the  Admir- 
alty and  the  War  Office,  and  they  got  a  letter  from  the  WiW  OiJice  with  a 
promise  that  it  would  be  completed  on  Sept.  28.  The  best  promise  they 
could  now  get  from  the  contractors  was  that  delivery  woiUd  be  made  at 
the  end  of  October,  but  the  manager  led  him  to  believe  that  it  would  take 
probably  four  weeks  after  that  before  the  set  was  in  running  order. 
Although,  after  the  outbreak  of  the  war  the  demand  on  the  department 
went  down  by  25  per  cent.,  and  they  had  made  ample  provision  for  all  the 
contracts  they  had  entered  into  to  supply  new  consumers  at  the  end  of 
last  year.  '  But  the  demand  had  now  become  so  abnormal  by  the  ditferent 
factories  producing  munitions,  and  they  had  Ijeen  backed  in  their  de- 
mands by  the  Admiraltj',  who  had  directly  requested  the  Corporation  to 
take  them  on,  with  the  result  that  the  day  load  at  present  had  run  up  to 
somewhere  about  1,400  kw.  The  Corporation  was  doing  its  duty  in  con- 
sidering the  demands  of  the  Admiralty  and  the  War  Oftiee.  although 
indirectly,  and  meeting  the  demands  of  those  who  were  making  muniticjns. 
There  were  .'iomething  like  14  firms  producing  munitions -who  were  in  a 
position  to  demand  that  the  Corporation  should  do  the  best  tliey  could 
to  keep  their  works  running.  Their  engineer  (Mr.  Be.xon)  thought  that 
if  they  should  be  face  to  face  with  any  difficulty  there  miglit  be  a  possi- 
bility of  requiring  to  reduce  the  street  lighting  con.siderably,  and  there 
might  also  be  a  possibility  of  running  the  old  sets  as  far  as  their  steam 
power  would  admit,  but  aJl  that  they  coijd  promise  to  run  satisfactorily 
was  to  put  out  about  2,000  kw.  ]ier  day  on  the  present  load.  It  was  an 
absolute  necessity  that  the  new  set  should  Ije  hastened  on.  They  had 
considerable  difficulty  in  the  department  owing  to  the  abnormal  condi- 
tions existing  on  account  of  the  war,  and  he  thought  it  was  time  that  the 
Munitions  Committee  should  take  the  department  under  control  and  give 
them  a  proper  chance  of  keeping  hold  of  their  men,  because  after  they  had 
learned  tlie  work  tliey  went  away  where  there  were  better  facilities  and 
higher  waL'c^,  ami  ti\cy  were  left  to  take  on  new  men. 

Increase  of  Prices. — Swindon  Council  have  decided  to  increase  the 
price  of  electrical  energy  by  10  per  cent,  for  public  lighting  and 
traction  and  by  12.\  per  cent,  for  private  lighting. 

Hove  Corporation  have  sanctioned  an  increase  of  20  per  cent.,  and 
Motherwell  and  Bexhill  Corporations  an  increase  of  10  per  cent,  on  their 
charges.  At  Eccles  there  has  Ijeen  an  increase  of  10  per  cent,  for  lighting 
ftorl  of  20  p<r  cent  for  power  and  heating,  and  at  Yarmouth  au  iaoroaso 
of  Jd.  per  unit, 

Trowbridge. — The  Council  have  decided  to  allow  the  Trowbridge 
Electric  Supply  Co.  to  erect  overhead  wires  in  the  side  streets  and 
outlying  disl  riots,  provided  the  poles  used  to  carry  such  wires  be 
approved  by  the  Lighting  Committee,  but  underground  cables  must 
be  IPiid  in  the  main  streets.  The  streets  in  which  overhead  wires  will 
be  allowed  will  Le  settled  at  the  next  meeting  of  the  Committee. 


LEGHTING  &  POWER  NOTES.  m 


Ashstead. — At  the  meeting  of  the  I'arisli  Council  lusi  week,  ho 
chairman  made  an  explanation  as  to  tliu  tender  for  stree.  lighting. 

He  pointed  out  that  the  Gas  Company's  price  was  £3  pev  lamp,  wherea.s 
that  of  the  Electric  Lighting  Company  was  only  £2.  189.  9d.  (xr  lamp. 
Under  the  present  system  they  would  save  the  roads  being  torn  uj),  ami, 
in  addition,  they  had  nine  lamps  which  had  Ikhii  fitted  for  the  ele(!tric 
light,  and  if  they  had  new  lanterns  it  would  mean  £8.  or  £!).  They  were, 
therefore,  Mas  ing  ti;!  a  year  by  accepting  the  Electric  Lighting  Company's 
tender. 

Belturbet  (Ireland). — The  Urban  Council  have  renewed  their 
electric  lighting  contract  for  si.x  months  on  the  same  terras  as  for  the 
[last  three  years. 

Chesham. — Hitherto  the  street  lighting  ha.s  not  been  affected,  but 
the  Urban  Council  are  now  desirous  of  economising  street  lighting, 
and  the  Chesham  Electric  Light  Co.  will  be  asked  to  roBtriet  the 
lighting. 

Irish  Hydro-Electric  Scheme.— Brief  particulars  havcbecn  published 
ot  u  scheme  for  thu  utilisutiou  of  tiie  faUti  of  Lough  Erm  at  Belicck, 


and  of  the  Shannon  near  Limerick  in  the  generation  of  electrical 
energy. 

It  is  proposed  to  apply  for  Parliamentary  powers  to  supply  electricity 
throughout  a  large  portion  of  Ireland.  Canals  above  the  falls  will  carry 
the  head  water  to  fi.xed  places  lower  down.  Mr.  Theo.  Stevens  is  consult- 
ing engineer,  and  Mr.  P.  .T.  McAndrew,  Sheen  Lodge,  Bundoran.  super- 
intending engineer,  with  Mr.  Blayney  Winslow  as  secretary  of  the  promot- 
ing company.  The  necessary  capital  has  been  subscribed  by  the  com- 
pany, and  men  are  engaged  in  mapping  the  route  of  the  necessary 
canals,  &c. 

Library  Lighting. — -Weston-super-Mare  Free  Libraries  Committee 
recently  considered  tenders  from  the  local  gas  and  electric  lighting 
companies  for  lighting  the  ground  floor  of  the  Free  Libniry,  and 
recommended  the  adoption  of  electric  light  on  accomit  of  '"  the 
improved  atmospheric  conditions  which  may  be  expected  from  its 
use  and  also  from  the  point  of  view  of  preservation  of  the  books." 

The  recommendation  was  duly  adopted. 

Lurgan. — There  is  considi  rable  dissatisfaction  with  the  present 
system  of  gas  lighting,  and  the  question  of  adopting  electric  lighting 
will  be  considered  ^,t  the  next  meeting  of  the  Urban  Council. 

Plymouth. — At  the  meeting  of  (he  Corporation  on  Monday  Mr. 
Debnam  complained  that  an  engineering  finn  had  laid  down  plaiit 
to  make  munitions,  but  the  Electricity  Committee  had  refused  to 
supjjly  them  with  power. 

The  chairman  of  the  Coininittrc  (Mr.  Isvui'.)  rv|,l;iiiir(i  iliat  tliry  had 
not  refused  to  supply  elcrtrinty.  I'lr-  C-..iniiiinr,.  Ii.i.l  l-ti  llir  matter 
in  the  hands  of  the  engineer  and  himself,  ami  tli'-y  wriv  iiryciiaiing  for 
a  three  years'  agreement.  They  had  received  a  letter  from  the  flrni  on 
the  subject,  and  they  were  to  consult  about  it  that  afternoon. 

Several  members  expressed  the  opinion  that  the  enterprise  of  firms 
desiring  to  make  munitions  should  lie  facilitated  as  far  as  possible  by  tho 
sup])ly  of  electric  power.  Ultimately  the  matter  was  left  in  the  hands 
of  the  chairman  and  engineer. 


TRACTION   NOTES. 


Bristol. — On  Tuesday  the  Council  considered  a  report  by  the 
Tramways  Option  Committee  on  the  purchase  of  the  tramways. 

There  was  a  long  discussion  on  the  report,  in  the  course  of  wliich  it  was 
stated  that  the  Treasury  would  not  consent  to  the  raising  of  tlie  necessary 
purchase  money  either  by  the  issue  of  stock  or  otherwise,  although  the 
Board  of  Trade  intimated  that,  so  far  as  they  were  concerned,  they  could 
see  no  reason  why  they  should  not  consent  to  the  giving  of  tho  statutory 
notice  required  under  See.  43  of  the  Tramways  Act,  1870. 

Ultimately  the  report  and  recommendation  were  adopted. 

Blirton-on-Trent. — The  Local  Government  Board  inquiry  was  held 
here  last  we  k  into  the  application  of  the  Corporation  for  a  pro- 
visional ordr  empowering  them  to  run  omnibuses  and  motor  cars 
within  the  borough. 

The  town  clerk  (Mr.  J.  B.  CniSMiU;)  explained  thafc  by  tho  Corporation 
Act  of  1901  thoy  wero  permitted  to  rim  onuubuses  and  motor  can's  in 
conneotion  with  tho  Cor])orati<]n  trumwiiys  when  the  j-uuning  of  tlu^ 
latter  was  imjiracticaUe,  and  the  local  autliority  now  desireil  to  remove 
those  restrictions.  The  Corporation  had  lichen  approaehcsd  from  time  to 
time  as  to  the  extension  of  tlie  tramways  along  the  Derliy  and  Shobnitll- 
roads,  and  they  had  teen  petitioned  to  run  a  service  of  motor  'busea  to 
serve  Sliobnall-road  district. 

Mr.  T.  H.M.I.,  borough  electrical  engineer,  said  he  favoured  the  electric 
'bus.  The  ea|ii1  al  e\|un.litine  Mil  siii-h  a.  \eluele  was  about  £1,200,  com- 
pared with  td.iiiiii  |ii  I  mile  111  1 1ll' lasi- iif  living  tramway  tracks  and  pro- 
viding a  car.  Tlie  ai  riimiil aim  Ims  wniil.l  e.arry  its  own  electricity,  and 
there  would  be  ehargmu  sta.t  ions  at  I  hi'  depots  at  the  end  of  tho  tramway 
routes.  The  speed  would  be  about  12  miles  jier  hour,  and  about  six  U)> 
gradients  of  1  in  10.  The  special  features  of  the  system  were  the  economy, 
the  very  sound  running  and  the  general  cleanliness  and  simplicity. 

The  inspector  (Mr.  R.  C.  M.vxwell)  :     How  long  would  tlie  'bus  last  '? 

Mr.  H.M.I. :  10  years.  He  added  that  in  a  certain  town  £.")00  was  i>aid 
for  petrol  for  one  car  annually,  while  the  cost  for  electricity  was  £305. 
The  pre  sent  stall  would  be  able  to  carry  out  the  work. 

Manchester. — .\  Board  of  Trade  inquiry  was  held  last  week  into 
the  tramcar  accident  which  tccurred  at  the  corneE  of  Alexandra-road 
Soutii  and  Wilbraham-road  on  the  23rd  inst. 

.Mr.  Pkkcy  M.  Hkatii  (deputy  town  clerk)  said  there  was  no  loss  of  lifo 
and  the  most  seriously  injured  passenger  apjieared  to  bo  Mr.  Whittaker, 
a  member  of  the  Council.  Tho  driver  (.John  Waddington)  had  been 
driving  tho  car  for  five  weeks  alter  receiving  three  weeks'  training.  The 
track  wa«  in  jwrfect  order.  Owing  to  some  2,000  employes  having  joined 
the  colours  the  Tramway  Committoo  had  to  work  uiuIcm'  dijlieultios.  Tho 
part  of  the  road  where  tho  accident  occurred  was  not  illuminated  as  tho 
Committee  would  desire,  and  seeing  the  illumination  of  the  streets  wn3 
not  controlled  by  the  (i)rportttion  he  thought  thoro  was  some  u.xcuso  ior 
the  mistaken  judgment. 

Th(^  driver  sniii  that  in  llie  dark  he  was  not  at  all  confident  as  to  where 
the  compulsory  stop  wns,  and  at  night  ho  identified  it  by  the  last  roqucsti 
stop.     On  the  night  in  question  ho  had  not  boon  oalled  upou  to  atop,  and 
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that  misled  him.  He  caught  sight  of  a  light,  and  the  next  moment  saw 
the  curve.  He  at  once  applied  the  hand  brakes  but  not  the  electric 
brake,  hoping  by  that  means  to  keep  the  car  on  the  metals.  He  denied 
travelling  at  14  or  15  miles  an  hour. 

The  conductor  expressed  the  opinion  that  the  car  was  travelling  from 
12  to  15  miles  an  hour. 

The  SLiXAGER  (>Ir.  J.  M.  McElroy)  said  the  lamp  that  had  not  been 
lighted  before  had  since  been  lit.  Drivers  were  allowed  16  miles  an  hour 
on  that  particular  part  of  the  route.  He  expressed  the  opinion  that  the 
accident  would  never  have  occurred  if  the  lamp  on  the  east  side  had  been 
lit  instead  of  the  other  one  ;  it  was  a  case  of  lighting  the  wrong  one. 
There  was  no  question  of  making  up  for  lost  time  as  the  driver  on  the 
Alexandra-road  clock  was  exactly  to  time. 

Plymouth. — On  Monday  the  Tramway  Committee  submitted  a 
scheme  for  the  temporary  working  of  the  tramways  on  the  union 
of  the  Pl\Tnouth  system  with  the  Devonport  and  district  under- 
taking, re\'ising  the  service  and  fares  in  the  Devonport  area,  &c. 

The  chairman  (Jlr.  S.  H.  Phillips),  in  moving  confirmation  of  the 
report,  mentioned  that  the  tramway  receipts  in  the  Plymouth  area  showed 
an  increase  of  about  £120  per  week,  due  almost  entirel}'  to  the  war.  In 
regard  to  the  Devonport  tramways,  he  said  they  hoped  at  one  time 
through  running  woiJd  be  possible  from  the  commencement,  but  owing 
to  the  war  it  was  impossible  to  get  the  points  and  other  things  necessary 
to  make  the  phj-sical  connections  of  the  lines.  Therefore  they  were 
obliged  for  the  time  to  work  the  tramways  as  independent  systems. 
They  would,  however,  lose  no  time  in  getting  the  necessary  arrangements 
made  for  through  running.  In  their  scheme  the  underhing  principle 
on  which  they  had  acted  was  to  make  the  fares  in  the  Devonport  area 
similar  to  those  in  the  old  Plymouth  area.  On  the  whole,  the  fares  were 
slightly  higher  in  Devonport  than  in  Plymouth.,  but  roughly  they  were 
practically  equal.  He  gave  details  of  the  proposed  changes  in  fares. 
It  was  proposed  to  abolish  the  id.  fare  between  Drake-circus  and  the 
theatre  ;  the  general  experience  of  tramways  throughout  the  countrj- 
was  eloquently  against  id.  fares.  Referring  to  the  proposal  to  increase 
the  hours  of  inspectors  to  60  ))er  week,  Mr.  Phillips  explained  that  the 
Committee  had  decided  to  adopt  the  conditions  in  Devonport,  where  the 
inspectors  work  longer  hours  and  received  higher  wages  than  in  Plymouth. 

Mr.  JoHSSOX  opposed  a  proposal  to  discontinue  advertisements  on  the 
tramcars.     He  believed  they  got  £600  a  year  from  that  source. 

Mr.  Pnnxips  explained  that  the  new  cars  were  so  handsome  that  they 
thoughtitapitytodisfigurethem  with  advertisements.  It  was  estimated 
that  the  weiglit  of  the  advertisements  was  practically  equivalent  to  one 
passenger  on  all  journeys.  The  cost  of  that  was  equal  to  £400  or  £500  a 
year.  The  advertisements  brought  in  £614  per  annum,  but  the  carrying 
of  them  considerably  reduced  that  sum. 

The  minute  was  agreed  to,  but  the  proposal  to  abolisli  the  Jd.  fares 
as  from  Oct.  2  was  lost. 

Rochdale. — The  Treasurj-  recently  declined  to  sanction  a  loan  for 
the  extension  of  the  tramcar  depot. 

The  Tramways  Committee  approved  of  the  postponement  of  the  work 
after  levelling  certain  brickwork  and  fixing  roof  girders  over  the  front 
shops,  but  the  Corporation  have  now  decided  to  proceed  with  the  work 
after  consideration  of  a  report  from  the  tramways  manager,  Mr.  G. 
\Veb.ster,  which  stated  that  it  was  urgently  needed  and  that  the  shell  of 
the  building  woidd  suffer  from  depreciation  if  kept  unfinished  throughout 
the  winter. 

Women  Tramcar  Conductors.— Xottingham  Tramways  Com- 
mittee have  decided  to  employ  women  conductors.  They  will  be 
jiaid  at  the  full  nite  of  pa\-  hitherto  in  operation. 

Birkenhead  Corporation  are  also  emi)loying  women  conductors, 
but  they  are  all  wives  of  soldiers. 

.Southampton  Corporation  arc  also  to  engage  women  conductors  at 
.5d.  per  hour  for  eight  hours  a  day  and  six  days  a  week. 

The  JletroiKjlitan  Police  Authorities  decline  to  license  women 
conductors  for  London  and  the  Metrojiolis.  The  London  United  & 
Metropolitan  Electric  Companies  would  employ  women  if  they  cuuld 
obtain  licences. 
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TELEGRAPH  NOTES. 


Telephone  Service.— The  I'ostmaoter-Gencral  has  decided  to 
impor.e  a  surcharge  on  new  telephone  subscribers. 

The  new  tax  is  intended  to  la;it  during  the  war,  end  is  applicable  to 
the  whole  of  the  kingdom.  Everybody  requiring  a  new  telephone  service 
will  be  called  upon  to  make  an  initial  minimum  payment  of  £4.  but  this 
Hum  may  Ik;  exceeded  if  the  inatallntion  is  likely  to  entail  much  outlay 
The  Hureharge  i»  due  to  the  shortage  of  labour,  there  having  b<'en,  owing 
to  cnliHtmentH  and  other  cuuhcr,  a  CDnsiderable  reduction  in  the  number  of 
mr>n  Bviiilable  for  telephone  extension.  The  object  is  to  sift  out  applica- 
tions, nu'l  reject  those  which  are  not  urgent,  ho  that  whatever  money  is 
iip<;nt  may  Iw  uncd  to  the  bent  ndvantagc.  The  surcharge  must  Ik-  pre- 
p»id.     On   tl-   ,.....n-',..n   being   mode   the   ordinary   tariff   rates   are 


EMPIRE  NOTES. 


Australasia. — Yarra  Junction  (Victoria)  Council  haj  decided  to' 
take  steps   to   secure   power   for  nn    clec.ric   light   schjme    frjm 
Britannia  Creek. 

The  quarterly  report  of  the  Prahran  &  Malvern  (Victoria)  Tramways 
Trust  to  June  30  shows  revenue  for  16  weeks  preceding  that  date  £37,474 
(  =  12-4d.  per  car-mile)  from  5,770,482  fares,  the  car-mileage  was  668,043 
and  operating  expenses  were  10-3d.  per  car-mile.  The  agreement  for 
extensions  in  Kew  and  Camberwell  has  been  executed  by  the  Councils. 
Arrangements  have  been  made  with  the  Melbourne  Tramway  &  Omnibus 
Co.  for  the  issue  of  tourist  tickets,  covering  round  trips  on  both  tho 
company's  and  the  Trust's  systems. 

Takapuna  (N.Z.)  Council  recently  discussed  a  letter  from  the  Tramway 
&  Ferry  Co.  asking  for  a  concession  to  supply  the  borough  with  electric 
hght  and  power.  The  Electric  Lighting  Committee  were  instructed  to 
meet  the  directors  and  obtain  further  information. 

In  an  article  in  the  Xew  Zealand  "  Official  Year-Book  "  Mr.  R.  Speight 
says  few  of  the  rivers  in  New  Zealand  are  fitted  for  navigation  except 
near  their  mouths,  but  in  many  places  they  furnish  ideal  sites  for  electric 
power  plants.  Since  1908  the  sole  right  to  use  water  power  has  been 
owned  by  the  Government,  but  this  power  has  been  delegated  in  some 
cases  to  local  authorities  free  of  royalty  and  in  others  to  companies  or 
individuals  at  a  royalty  of  ^\d.  per  unit  generated.  The  total  horse- 
power in  use  in  1903  was  10,000,  and  in  1913  35,000,  of  which  electric 
supply  accoimted  for  26,000  H.p,  The  largest  plant  is  that  of  Dunedin 
Corporation  on  the  Waipari  river  (9,000  H.P.),  but  this  will  be  exceeded 
by  the  Government's  Lake  Coleridge  scheme  in  the  Southern  Alps  which 
will  develop  12,000  H.P.  and  can  ultimately  be  increased  to  58,000  h.p. 
A  large  scheme  has  also  been  under  consideration  for  the  North  Island, 
but  all  the  schemes  yet  contemplated  embrace  only  a  small  fraction  of 
the  water  power  available. 

Maldon  (Victoria)  Shire  Council  has  decided  to  call  tenders  for  lighting 
the  town  by  electricity  or  gas. 

An  order  in  Council  has  been  issued  authorising  Coolangatta  Council 
to  supply  electricity. 

The  Commonwealth  Post  master- General  states  that  he  has  been  able 
to  effect  a  saving  of  £25,000  by  utilising  in  the  departmental  workshops 
scrap  materials  that  formerly  went  largely  to  waste. 

As  the  result  of  a  report  submitted  by  Mr,  G.  H.  Morgan,  telephone 
manager  in  Melbourne,  and  Mr.  S.  L.  Monaghan,  assistant  telephone 
manager  in  Sydney,  the  attended  pay  station  (as  distinguished  from  tho 
penny-in-the-slot  system),  and  the  "  no  delay  "  trunk  serrice  will  iiro- 
bably  be  adopted. 

In  moving  the  second  reading  of  the  (Sydney)  City  &  Suburban  Electric 
Railways  Bill  in  the  N.S.W.  I>egislative  Asst>mbly  recently  the  Minister 
for  Public  Works  stated  that  the  train,  tram  and  ferry  traffic  calculated 
on  the  past  four  years'  incrciise  would  practically  double  itself  in  6J  years, 
as  before  the  city  railway  had  developed. 

Messrs.  McCarty,  Underwood  &  Co.  have  been  appointed  con.?ulting 
engineers  in  connection  with  the  Eoots^ray  (X'ictoria)  Council's  tramway 
scheme.     The  cost  of  construction  is  ]>ut  at  £37.690. 

Echuca  (Victoria)  Council  has  decided  to  postpone  taking  a  plebiscite 
of  the  ratepayers  on  tho  question  of  establishing  electricity  works  until 
after  the  war. 


MISCELLANEOUS  NOTES. 


British  Westinghouse  Employees'  War  Relief  Fund.— The  accounts 

(if  this  fund  from  .\iig.  2l'.  1911,  to  Aug.  31,  1915,  show  receipts 
£14,()47,  of  which  £10,133  was  contributed  by  employ  c s and  £4,490 
by  the  company,  the  remainder  being  bank  interest. 

£8,598  h.",s  Ix'cu  paid  to  dejK-ndents  r.iul  £2..'>00  t rr.nsf erred  to  widows 
and  orphans  fund,  £630  given  to  outside  funds,  £561  for  Christmas  gifts 
and  £18  paid  as  wages  for  Red  Cross  workers.  1,572  employees  have 
joined  H..M.  Forces  and  621  families  are  receiving  n^lief, 

Competition  with  Germany  and  Austria-Hungary.— The  Commcr 
ciid  Intelligonoc  BraiU'h  of  the  Board  of  Trade  have  issued  weekly 
lists,  Nos.  37  and  38,  of  articles,  of  which  the  sources  of  supply  or 
markets  have  been  interfered  with  by  the  war,  and  copies  tnay  bo 
obtained  by  the  I'nited  Kingdom  manufaeturers  and  exixjrters  of 
British  goods  from  the  Director,  73,  Basinghall-streel,  London,  E.C. 

Tiading  with  the  Enemy.— A  fresh  Proclamation  has  been  issued 
relating  to  trading  with  tho  enemy  iix  territory  for  the  time  being  in 
hostile  (leciipation. 

It  is  declared  that  for  the  purposes  of  the  ])rocIftmation  for  tho  time 
iHJJng  in  force  relating  to  trading  with  the  enemy,  the  expression  "  enemy" 
is  declared  to  inchule  and  to  have  included  any  incorporated  company  or 
body  of  persons,  wherever  incorporated,  carrying  on  business  in  an  enemy 
country  or  in  any  territory  for  the  time  being  in  hostile  occupation. 
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TENDERS    INVITED. 


Turto-Generators,  Boilers,  Condensing  Plant,  &e. 

Shanghai  lluiiiciprJ  Council  invite  tenders  for  the  supi)ly  and 
delivery  f.o.b.  British  port  of  (o)  one  Tur'oo-generr.tor  of  not  less 
than  5,000  kiv.  capacity,  with  Condensing  Plant,  &c.  ;  (b)  one 
or  two  Turbo-generators  of  r,bout  10,000  kw.  capacity,  with 
Condensing  Plant,  &c.  Copies  of  specifications  and  forms  of 
tender  from  the  consultmg  engineers,  Messrs.  Preece,  Garden', 
Snell  &  Rider,  8,  Queen  Anne's  Gate,  Westminster,  S.W.,  to 
whom  tenders  (in  duplicate)  should  be  delivered  by  noon,  Sept.  24. 

Johannesburg  Municipal  ComicU  invite  tenders  by  Sept.  2.5 
for  supply  and  erection  of  two  3,000-kw.  Turbo-alternators, 
Condensing  Plant,  Switchgcar,  &c.  Specifications  from  the 
Controller  lof  Stores,  and  tenders  to  the  Town  Clerk. 

JoHANNESBTTRG  Council  also  require  tenders  by  noon  Sept.  30 
for  Two  (or,  alternatively.  One)  Water-tube  Boilers,  with  Super- 
heaters, Mechanical  Stokere  and  Draught  Plant.  Specifications 
from  the  Controller  of  Stores,  Municipal  Offices,  Johannesburg. 

Electric  Lamps  and  Fittings,  &c. 

The  Guardia:-.3  cf  the  Peer  cf  the  Parish  of  Kensington 
(London)  ii^.\"ite  tender;;  for  the  supply  cf  Electric  Light  Lampr.  to 
their  Infirmary,  Marlces-rcad,  W.,  for  six  months  from  Oct.  1, 
1915.  Forms  cf  tender,  &c.,  from  the  Clerk  (JL-.  W.  R. 
Stephens),  Guardians'  Offices,  Marloes-road,  Kensington,  W. 
Tenders  by  3  p.m.  of  Thursday,  Sept.  23. 

Edmonton  Guardians  require  tenders  by  9  a.m.  Sept.  22  for 
six  months'  supply  of  Electric  Lamps.  Forms  of  tender  from 
the  Clerk,  White  Hart-lane,  Tottenham,  Middlesex. 

South  Shields  Guardians  require  tenders  by  10  a.m.  Sept.  27 
for  six  months'  supply  of  Electrical  Fittings,  Oils,  i&c. 

Wakrington  Guardir.ns  want  tenders  by  10  a.m.  Sept.  22 
fcr  six  monihs'  lupply  cf  electrical  goods.  Forms  of  tender,  &c., 
{rr^.>i  the  Clerk,  EewLcy-chamhers,  Warrington. 

Westminster  Giuardians  raquire  tenders  by  noon  Sept.  22  for 
six  months'  supply  of  Electric  Lamps,  Fittings,  &c.  Fcnns  cf 
t?ndtr  from  the  Clerk,  Princes-row,  London,  S.W. 

Wolverhampton  CJuardians  want  tenders  by  10  a.m.  Sept.  21 
for  six  months'  supply  of  Electric  Fittings,  &c.  Forms  of 
tender,  &c.,  from  the  Clerk. 

West  Derby  CJuardians  requie  tenders  by  5  p.m.  Sept.  21 
for  six  months'  Electric  Supplies  Envelopes  for  tenders,  &c., 
from  the  Clerk,  Brougham-terrace,  Liverijool. 

Manchester  Guardians  want  tenders  by  Sept.  21  for  six 
months'  supjily  of  Electric  Lamps.  Forms  of  tender  from  the 
Poor  Law  Offices,  New  Bridge-street,  Manchester. 

Tenders  are  invited  by  Sept.  27  for  six  months'  supply  of 
Electric  Fittings,  Fittings  and  Material  for  Machinery,  &.C.,  to 
the  Midlothian  and  Peebles  District  Asylum,  Rosslynlee. 
Forms  of  tender  from  the  Clerk,  19,  Heriot-row,  Edinburgh. 

Merthyr  Tydvil  Guardians  require  tenders  by  Sept.  21  for 
six  months'  supply  of  Electrical  Accessories.  Forms  of  tender 
from  the  JIaste  "of  tlie  Wcjrkhouse,  Merthyr  Tydvil,  or  the 
Superintendent,  Cottage  Homes,  Llwydcoed,  Aberdare. 

Toxteth  Park  Guardians  want  tenders  by  Sept.  25  for  three 
months'  electrical  supplies.  Forms  of  tender  from  the  Clerk, 
15,  High  Park-street,  Liverpool. 

Repair  of  Incandescent  Lamps. 

The  Co.MMissKJNKKS  ok  H.M.  Works,  &c.,  invite  tenders  for 
the  Repair  of  Incandescent  Electric  Lamps.  Forms  of  tender, 
conditions  of  contract,  &c.,  from  the  Controller  of  Supplies, 
H.M.  Office  of  Works,  18,  Queen  Anne's-gato,  Westminster, 
S.W.  Tenders  by  1 1  a.m.  Oct.  1  to  the  SecretJiry,  H.M.  Office 
of  Works,  Storey's-gate,  London,  S.W.    See  an  adverti  ement. 

Electricity  Supply. 

'I'll.'  Obras  Sanitarias  Department,  Buenos  Aybe.s,  require 
tender.^  Ijy  Sept.  24  for  the  supply  of  Electrical  Energy  for  the 
sewage  pumping  stationa  in  the  lower  district  of  the  new  ptlblic 
health  works  radius. 

Compressor  and  Motor. 

Maniiikstkr  (Juardians  rc((uir(;  tenders  by  Sept.  21  for  r 
Compressor  and  IClcctric  Motor  for  Refrigerating  Apparatus  at 
their  Crescent -road  institution,  CrumjiHall,  Manclie.ster.  Speci- 
fications from  Mr.  A.  J.  Murgatroyd,  23,  Strutt-strcet,  Man- 
chester. 


Switchgear,  Transformers  and  Cables. 

Shanghai  Municiiial  Council  invite  tenders  for  the  supply  and 
delivery  f.o.b.  British  port  of  e.li.t.  Switchgear  suitable  for 
22.000"  volts  working  pressure ;  c.h.t.  Static  Transformers 
(22.000  to  6,e00  volts)  cf  4.200  k.v.a.  and  2,000  k.v.a.  single 
phase  and  3,000  k.v.a.  and  1,250  k.v.a.  three  phase;  and 
Armomed  Three-core  Cable  for  22,000  volts,  with  Boxe-. 
Specifications,  &c.,  from  the  consulting  engineers,  Messrs.  Preece, 
Cardew.  Sr.cll  &  Rider,  8.  Queen  Annc's-gatc,  Westminster,  S.W., 
to  whom  tcnc!crs  are  to  be  delivered  by  noon  Sept.  29. 

Fuse  Blocks,  &c. 

The  \"ictorian  Railway  Commh-ioners  require  tenders  by 
11  a.m.  Sept.  29  for  5,000  Fuse  Blocks,  5,000  Spare  Porcelain 
Bases  and  10,000  Spare  Fuse  Clips  (29,080).  Specifications  from 
the  Commissioners' Offices,  Spencer- street,  Melbourne,  Australia. 

Generating  Plant.  ,  T^  r 

The  AusTR.\i.L\N  Commonwealth  Department  of  Defence 
require  tenders  by  noon  Oct.  25  for  Power-station  Plant  and 
Equipment  for  tlie  Naval  Dockyard  Cockatoo  Island,  Sydney, 
N.S.W.,  and  by  noon  Oct.  27  for  Machine  Tools.  Specifications 
from  Director"  of  Navy  Contracts,  Navy  Office,  Melbourne. 

Condensing  Water  Tunnel,  &c. 

Edinburgh  Corporation  require  tenders  by  10  a.m.  Oc*.  4  for 
the  construction  of  Shafts  and  Tunnel  for  obtaining  sea  water 
for  condensing  a*  the  new  Portobcllo  electricity  work?.  Specifica- 
tion, &c.,  from  the  Engineer.  Dewar-place  station,  Edinburgh. 
Telegraph  and  Telephone  Material,  Wire,  &c. 

The  Postmaster-Gcnoral's  department  of  the  Commonwealth 
of  Australia  invites  tenders  (until  Oct.  6)  for  the  supply  of 
Poles  (iron  or  steel)  and  Fittings. 

The  Deputy  Postmaster-General,  Brisbane  (Queensland), 
invites  tenders"  until  Oct.  6  for  supply  of  Tmned  Copper  Wire 
(schedule  357)  and  Porcelain  Pothcad  Insula.tors  (schedule  300) 
for  the  Commonwe.\lth,  Postmaster-General's  Department. 

The  Deputy  Postmaster-General,  Perth  (W.  Australia), 
requires  tenders  by  Sept.  29  for  Telephone  Switchboards,  &c. 

Tender  forms  from  the  Commonwealth  offices.  72,  Victoria- 
street,  S.W. 

The  Deputy  Postmaster-General,  Brisbane  (Queensland), 
requires  tenders  by  Oct.  6  for  2,860  yds.  Silk  and  Cotton  Insu- 
lated Switchboard  Cable  (schedule  353)  for  the  Australian 
Commonwealth  PoHtmaster-Gencral's  Department. 

Engine  and  Dynamo,  &c. 

The  Deputy  Postmaster-General,  Adelaide  (South  Australia), 
requires  tenders  by  2  p.m.  Oct.  G  for  Portable  Internal-com- 
bustion Engine  direct  coupled  to  Dynamo,  and  for  increasing 
capacity  of  Storage  Batteries  at  Central  Telephone  Exchange, 
Adelaide,  for  the  Australian  Commonwealth  Postmaster- 
General's  Department.  Specifications  from  the  Deputy  Post- 
ma  ite^ -Gene  nl 

Meteri  and  Time  Switches,  Cut-outs,  &c. 

Johannesburg  Council  n^quire  tenders  by  Sept,  25  for  sup 
ply  of  1,595  Electricity  Meters  and  50  Time  Switches. 

Johannesburg  (Transvaal)  Council  require  tenders  by  noon 
Sept.  28  for  supply  of  1,000  Seta  of  Single-pole  25-ampere  Iron- 
clad House  Service  Cut-outr.  (contract  21).  Specifications  from 
the  Controller  of  Stores,  Plein-squaro,  Johr,nne;;burg. 

Electric  Capstans. 

Sydney  Harbour  Trust  Commissioners  invite  tenders  by 
2  p.m.  Oct.  25  for  the  supply  of  G  Eloctrit^ally-operated  Wharf 
Capstans.  Specification,  &o.,  from  the  offico  of  the  Commis- 
sioners, Circulivr  Quay,  Sydney,  N.S.W. 


TENDERS  RECEIVED  AND  ACCEPTED. 


Ayleshihy.— The  I'rban  Council  received  eight  tenders  for  the 
wiring  of  the  Town  Hall,  &c.,  and  that  of  Thomas  Robinson  has  been 
accepted  at  £129. 

WAL.SALL.-The  teiuler  of  H.  fJough  &  Son  (at  £455)  has  been 
accepted  for  alterations  to  sub-stations. 
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KiEKC  ALDT. — ^For  \riring  the  new  sanitorium  and  other  buildhigs 
at  the  fever  hospital,  the  Council  have  accepted  the  tender  of  O. 
Melville,  Robb  &  Scott  at  £70.  17s. 

WEYiiorTH. — The  Council  have  accepted  the  tender  of  E.  Cox  & 
Son  for  100  senice  boxes  at  9s.  each. 

Stretfobd. — The  tender  of  Belliss  &  Morcom  has  been  accepted 
for  the  supply  and  fitting  of  new  valves  for  the  intermediate  cylinders 
of  the  engines  of  the  last  500  kw.  set,  at  £70. 

Bethxal  Greek. — The  Guardians  have  accepted  the  tender  of 
Pope's  Electric  Lamp  Co.  for  TOO  metal  filament  lamps,  at  Is.  3id. 
each  ;  and  that  of  Drake  &  Gorham  for  300  Tantalum  lamps,  for 
£19.  8s.  6d. 

QrEENSTOWN  (Tasm.\su). — The  Council  has  placed  a  contract 
for  20  meters  of  the  114  type  with  the  Australian  General  Electric  Co. 

G.P.O.  Lamp  Contraet%— The  tender  of  Siemens  Brothers  Draamo 
Works  has  been  accepted  for  the  .supply  of  Wotan  lamj)S  to  the 
G.P.O.  for  the  ensuing  sis  months. 

The  G.P.O.  have  k"s5  placed  a  contract  for  Royal  Ediswan 
drawn  wire  lamps  with  the  Edison  &  Swan  United  Electric  Light  Co. 


Osram  Lamps. — ^The  General  Electric  Co.  (Ltd.)  advises  us  that  for 
the  seventh  time  it  has  received  the  G.P.O.  (six-monthly)  contract 
for  the  supply  of  Osram  drawn-wire  lamps. 

The  G.E.C.  has  also  received  contracts  for  the  supply  of  thousands  of 
Osram  and  Robertson  lamps  to  the  Admiralty  and  War  Office. 

Commonwealth  Contracts.— The  following  tenders  have  been 
accepted  by  the  Australian  Commonwealth  Postmaster-General's 
Department  : — 

Melbourne. — 6.  Weymouth  &  Co.  Ppy.,  two  generators  (at  £643.  ISs. 
each)  and  two  transformers  (at  £105  each),  for  use  in  connection  with  the 
radio-telegraph  stations  at  TownsvUle  and  Woodlark  Island. 

Brisbane. — Haes  &  Eggers,  mirrors  for  galvanometers,  £9:  phosphor 
bronze  for  suspension  of  coil  £4 ;  Siemens  Bros.  Dynamo  Works,  two 
Wheatstone  receivers  £69  each,  two  \STieatstone  transmitters  £6  each. 

Perth. — .J.  Bartram  &  Son  Ppy..  cords  £27.  Is.  8d.  ;  Siemens  Bros. 
Dvnamo  Works,  I.IOO  yds.  submarine  cable  £122 ;  General  Elcc. 
Engineering  Co.,  1,500  dry  cells  3s.  3d.  each ;  India  Rubber,  Gutta 
Percha  &  Telegraph  Works  Co..  20  battery  sj-ringes  £14  each ;  A.  W. 
Dobbie  &  Co.,  5,000  zincs,  Is.  4^.  each. 


FINANCIAL    MATTERS. 


MUNICIPAL  ACCOUNTS. 

Aberdeen. — The  accounts  of  the  electricity  supply  department  for 
the  year  ended  July  31  were  adopted  by  the  Corporation  last  week. 

The  Convener  of  tlie  Electricity  Committee  (Councillor  Gibb)  said  the 
war  bad  had  considerable  effect  upon  the  undertaking  and  had  created 
many  conditions,  i)articularly  in  regard  to  the  stuff  and  employes.  33 
members  of  the  staff  had  joined  H.M.  Forces,  and  that  represented  57  per 
cent,  of  the  men  between  18  and  40  who  had  not  been  declared  unfit  for 
service.  The  shuttiuf;  down  of  practically  tOl  public  lighting  and  the 
eurtaUing  of  shop  window  lighting  had  meant  a  drop  of  £3^800  in  revenue. 
164  new  consumers  were  obtained,  and  the  motors  coupled  up  inert  ased 
by  1,641  H.P.  The  units  sold  amounted  to  800,000  more  than  the 
previous  year,  but  notwithstanding  the  increased  output,  the  total 
working  expenses  were  reduced  by  £1,027.  The  decrease  was  the  result 
of  their  latest  generating  plant  and  better  load  factor.  A  section  of  the 
Council  argued  that  the  policy  adopted  in  regard  to  large  power  consumers 
was  wrong  and  would  lead  to  financial  trouble,  but  he  pleaded  them  for 
the  necessary  time  to  prove  the  soundness  of  the  Committee's  action. 
In  1913-14,  they  sold  a  very  largo  number  of  cheap  power  units,  but  the 
acooun*«  now  prem<nted  ehowod  a  still  further  intircaso  of  obeap  power 
ouita.  *ho  lowest  (xjsta  por  unit  sold  on  record,  and  a  froo  balance  only 
eieeeded  by  tho  pro vious  yoar'a  return.  He  thought  that  wae  a  suflioient 
answer  t<:i  tho  critics  of  the  ijolicy  adopted  by  tho  Committee.  It  was  to 
be  reprettcd  that  the  jjrico  of  coal,  increased  taxes,  &c.,  entailed  an  in- 
creased price  ]icr  unit ,  but  the  Committee  had  no  alternative  in  view  of 
the  considerable  increase  of  costs  for  the  coming  year. 

The  projiosal  to  increase  tho  prices  was,  however,  referred  back  for 
further  consideration. 

Bradford.— The  accounts  of  the  tramways  department  for  the 
year  ended  March  31  show  total  capital  expenditure  £1,043,054 
(increase  £2,930),  of  which  £409,169  has  been  redeemed. 

Total  revenue  was  £32!t,SSS  (et,ni pared  with  £317,133  in  previous  year), 
and  working  expenses  were  t24l),0'.(5  (£231,151).  Accident  iiLsurauces 
an<l  compensations  required  12.024  (£1.906),  intei-est  t21  182  (£20  370) 
rent  of  leased  lines  £4.0!)(l  (£4.13H),  ami  instalment  of  loan  and  siiikin.' 
fund  contribution  £25.(120  (131 .821 ).  the  net  profit  lieinK  £32,442  (£29  447) 
of  which  tl4,(;0!l  (111.154)  has  been  tiansferre.l  to  reserve  or  renewals 
fund,  and  £10,000  ( 11 7.200)  devoted  to  relief  of  ejtv  rate.  £5.434  interest 
on  non-RCeumul.ilin^;  Hinkin);  fund  has  also  been  devoted  to  relief  of  rate. 
A\iTiy<i<-  fare  eharfi-d  [icr  mile  was  0-650d.  Average  total  revenue  ix'r 
ear. mile  was  I2-12.-,<I.  (I2l6fid.),  and  working  expenses  were  8-774d 
(S-37Hd.).  I'assent'ers  carried  wero  70,077,271  (07,675,1 66),  car-miles  run 
t),l!l4.0.-.7  (6.20(i.239),  and  units  used  12,278,121  (12,041,279). 

The  report  of  tho  general  manaKcr,  .Mr.  C.  .J.  Spencer,' states  that  tho 
increases  and  decreases  .shown  in  the  accounts  are  of  sueh  an  abnormal 
.haraelcr  (duo  to  the  war)  that  no  very  useful  purpose  can  be  Ker\e(l  by 
(l.almK  at  lenitth  with  a  comparison  with  previous  years.  £2.784  has 
Ueii  pp.id  in  allowanecs  to  de|)endeiita  of  men  serving  'with  |{.  M.  forces 
and  this  Item,  and  tho  amount  of  I  ho  war  bonus  to  employes  and  free 
travillmi;  tickets  j<ranle<l  to  various  bodies,  account  for  £12.740.  Tho 
.".'■  y,'','  I  "'"""'.'•'""'•'■'""'was  opened  on  Oct.  13.  but  the  construction 
Vil  "';'.l'^""-^'"l'l' y  line  is  Ixini:  held  over  until  after  tho  war. 

Alter  12  months  further  experience  of  the  rail-less  sVMtem.  Mr.  S|)enper 
IMK  no  rpiMon  U,  nio.lify  (,r  elmnKe  his  opinion  in  relation  thereto.  I,ikn 
all  innov.t.oni.,  raiMew  traction  biw  come  in  for  .omc  criticism,  ai«l  somo 


misunderstanding  of  the  position  sroms  to  lx>  apparent.  It  was  urged 
aaainst  the  rail-less  traction  routes  t  hat  t  hey  did  not  pay,  and  that  appeared 
to  be  borne  out  bj-  an  examination  of  t  he  ^lecounts.  It  woidd  not  be  correct 
to  state  that  either  a  profit  has  lieen  nuule  or  a  loss  incuiTcd  on  rail-less 
traction  routes  in  Bradford,  because  the  feeding  value,  wliich  is  an  im- 
portant function  of  these  cars,  is  not  and  cannot  be  taken  into  considera- 
tion in  the  accounts,  but  even  if  a  loss  is  inciu'red  on  these  routes  tho 
following  should  be  considered.  The  roiues  along  wliich  the  cars  run  are 
uniloubtedly  routes  upon  which  tramways  coidd  not  be  laid  without 
incurring  heavy  capital  expenditure,  and  tliis  method  of  traction  was 
primarily  adopted  because  of  its  cheaimess  in  capital  constniction  and 
operation,  and  not  because  it  was  Iwtter  than  a  tramway.  An  efficient 
means  of  transit  has  Ijeen  afforded  to  districts  which  could  not  exi>ect  a 
tramway  service.  Petrol  'buses  would  have  been  an  alternative,  but 
judging  by  the  published  cost  of  various  motor  omnibus  enterprises 
throughout  the  country,  the  Corporation  were  rumiing  rail-less  cars  at  a 
less  figure  per  car-mile,  and  giving  ati  equal  if  not  a  better  service.  The 
total  costs  per  car-mile  as  between  petrol  'bus  and  trolly  car  are  governed 
to  some  extent  by  the  density  of  car-miles  per  mile  of  route  operated. 
Another  point  of  criticism  is  that  the  roads  are  damaged  considerably  by 
these  vehicles.  Experience  has  certainly  proved  that  water-bound 
macadam  roads  are  not  siutable  for  modern  heavj-  traffic,  but  given  a 
road  ])roperly  constructed  to  carry  the  ordinary  heavy  motor  traffic  of 
to-day,  tho  raU-lcss  troUoy  car  and  the  motor  omnikns,  with  thajr  rublx'r 
tyres,  are  not  extraordinary  wearers  of  roads.  Ext^'usions  of  riMl-le.ss 
system,  amounting  to  8  mile;;  330  vds.,  have  taken  place  during  tho  vear. 
Out  t)f  1,369  men,  339  hav.-  left  the  si-rvico  of  the  deimrtmeut  for  H.M. 
Forces  or  munition  work.  The  ])arcel-carrjing  department  handled 
887.114  packages  (increase  .55.679).  income  being  £10.836  against  £9,885). 

Tho  effect  upon  accidents  of  the  introduction  of  the  new  brake  power 
Tias  Ijcen  very  marked.  The  brake  was  designed  mainly  in  tho  interests 
of  public  safety.  Its  main  ])rinciples  are  that  no  skill  is  required  on  tho 
part  of  the  driver  for  its  application.  If  anytliiug  hapjK'US  to  tho 
mechanism,  the  result  is  the  ap))licatioi\  of  the  brake,  and  consequent 
sto))page  of  the  car.  In  c.ise  of  nee<l.  the  conductor  can  apj>ly  the  brake 
against  the  driver,  but  he  cannot  take  it  otT  against  him.  It  is  po.ssible  with- 
out any  fear  of  skidding  to  pull  uii  a  car  fitted  with  this  brake  in  a  remark- 
ably short  distance.  75  cars  are  fitted  with  this  brake.  (Juito  ai>art 
from  tho  question  of  preventing  serious  runaways  and  disasters,  the  brake 
has  proved  extremely  valuable  in  kee])iug  down  and  reducing  the  serious- 
ness of  inevitable  street  collisions,  which  take  place  on  every  system. 
With  intelligent  handling  the  increase  in  ctirrent  consmuption  of  ears 
fitted  with  thi;i  brake  is  so  small  ivs  to  be  jiractically  negligible.  The  cost 
of  repairs  and  maintenance  may  reasonably  be  exix-cted  to  bo  in  excess  I 
of  tho  hand  brake,  but  in  making  full  allowance  for  tho  more  or  less  i 
experimoiital  nature  of  paits  of  the  apparatus,  which  it  has  Ih-cu  foinul 
necessary  tn  re-design  and  improve,  then-  is  no  reason  to  think  that  the 
cost  of  mainleuaiiee  will  1m'  si'riously  in  excess  of  that  of  the  mechanical 
brake  which  it  has  n-placed.  for  whilst,  on  the  one  hand,  then-  is  an  in- 
creased wear  of  cast  iron  in  t>rake  shoes,  as  against  tho  ol<l  wood  and  iron 
shoes,  there  is  a  C(msi<leriible  saving  in  tlu'  wear  of  tyros.  It  hivs  Ix'cn 
found  that  the  inereasi'd  life  of  steel  tyres  in  consequence  of  this  brake  is 
in  the  neighljourhood  of  85  per  cent.  The  drivers  are  tiiianimously  in 
favour  of  tho  apparatus.  Unfortunately,  tho  outba-ak  of  war  has  pre- 
vented tho  continued  fitting  of  oars. 

Warrington.  'I'hr  eleelrieity  deiartmont's  nccounts  for  the  yor.r 
ended  .March  31  show  total  caiiiliil  ex|K'ndltuiv  £127,800  (iiU'reftKS 
£17.185),  of  which  £.39.281  has  been  ndeemeil. 

Revouuo  was  £25,419  (compared  with  £25,-t77  in  previous  year),  and 
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working  and  general  expenses  were  £16.858  (£16.277).  leaving  gross  profit 
£8.361  (£9.109).  Interest  required  £2.926  (£2.561)  and  sinking  fund 
£4,18i  (£4,063),  and  the  net  profit  was  £1,818  (£2.935).  Average  prices 
obtained  were  l-94d.  (l-81d.)  per  unit  for  public  lighting,  l-25d.  (l-22d.) 
from  private  consumers,  and  l-.50d.  (l'50d.)  for  traction.  Units  sold, 
exclusive  of  traction,  were  3,743,197  (3,870,042).  Maximum  load  was 
2,351  kw.  (2.474  kw.).  Total  costs,  exclusive  of  capital  chai'ges,  were 
0-729d.  (0-685d.)  per  unit  sold. 


COMPANIES'  MEETINGS  WD  REPORTS. 


BOLCKOW,  VAUGHAN  &  CO .  (LTD.)— The  report  for  the  year  ended  June 
30  states  that  the  profit  available  for  distribution  is  £223,315,  which, 
with  £145,538  brought  forw.ard,  gives  a  disposable  s\irplus  of  £368,853. 
The  total  expenditure  upon  open-hearth  steel  furnaces,  blast  furnaces, 
exhaust  steam  turbines,  by-product  coke-ovens,  electrical  installations, 
&c.,  during  the  year  was  £123,449.  After  paying  debenture  interest  and 
preference  dividends  and  at  rate  of  6  per  cent,  on  the  ordinary  shares, 
writing  off  expenditure  on  various  extensions,  new  plant,  &c.,  (£17,609), 
a  balanco  of  £135,707  has  been  carriad  forward. 

DUMBARTON  BORGH  &  COUNT?  TRAMWAYS  CO.  (LTD.)— At  the  meet- 
ing last  week  the  chairman  (Mr.  Geo.  Balfour)  said  that  the  total  receipts 
for  the  past  year  showed  a  decrease  of  £304.  Traffic  and  power  expenses 
had  increased  by  £340,  and  general  expenses  by  £44  ;  but  maintenance 
expenses  showed  a  decrease  of  £485,  due  to  the  large  expenditure  made 
during  the  pre\ious  year.  A  dividend  on  the  preference  shares  at  tlie 
rate  of  6  per  cent,  per  annum  for  the  half-year  to  .July  31,  1915,  and  a 
dividend  on  the  ordinary  shares  at  the  rate  of  IJ  per  cent,  for  the  year, 
were  declared. 

DUNDEE,  BROUGHTY  FERRY  &  DISTRICT  TRAMWAYS  CO.  (LTD.)— The 

aoeonnts  t,jr  tlir  vrai  iiiilid  July  :!1  shew  a  divi-iil.l.-  l.alaurr  ..f  £3.599 
after  providing;  fur  (lebcnturc  interest.  Payment  of  dividends  of  6  per 
cent,  on  the  preference  shares  is  recommended,  the  addition  of  £100  to 
renewals  fund  and  £400  to  sinking  fund,  carrying  forward  £100. 

ELECTRO  BLEACH  &  BY-PRODUCTS  (LTD.)— At  the  finst  annual  meet- 
ing last  week  the  chairman  (Mr.  H.  .1.  Muckinder,  il.P.)  said  the  company 
did  not  commence  mauuf:icturing  until  .Tanuarv.  During  the  eight 
montlis  of  the  year  an  interim  dividend  had  been  paid,  which  told  the 
meeting  that,  in  tlie  directors'  opinion,  they  had  not  worked  at  a  loss,  but 
they  had  had  difficulties. 

NAIROBI  ELECTRIC  POWER  &  LIGHTING  CO.  (LTD.)— The  numljer  of 

units  generated  in  1!I14  were  1,020,038,  against  723,852  in  1913,  the 
number  of  customers  connected  being  633  against  610.  The  motors 
connected  were  422  b.h.p.  (against  373),  the  private  lights  connected 
(8  c.p.  equivalent)  were  22,808  (against  13,745),  and  for  street  lighting 
2,000  8  c.p.  (against  2,000).  The  schemes  for  the  utilisation  of  the  Thika 
Falls,  for  which  tenders  were  received  and  necessary  financial  arrange- 
ments made,  had  to  I)e  stopped  owing  to  the  outbreak  of  war.  Sanction  was, 
however,  obtained  for  the  issue  necessary  to  provide  the  auxiKary  steam 
)ilant  to  bo  erected  at  Nairobi  to  prevent  the  inconvenience  which  would 
be  caused  by  comi)loto  stoppage  of  the  developments  of  the  undertaking. 
Two  of  the  directors,  Lieut. -Commander  R.  C.  Bayldon,  R.N.  (managing 
director),  and  (,'ol.  A.  \V.  Mayo-Robson,  A. M.S.,  have  l»en  called  up  for 
war  service,  and  the  board  liave.  therefore,  elected  their  consulting  engi- 
neer (Mr.  E.  \V.  .Moiikhouse)  to  lie  a  temporary  director  of  the  company. 

SOUTHERN  ELECTRIC  TRAMWAYS  CO.  OF  BUENOS  A YRES.— The  report 
for  tlie  year  en<led  .lune  30  shows  a  credit  balance'  (after  depreciating 
lilant  and  machinery  by  10  per  cent.)  of  887,364,  to  which  had  to  lie  added 
S23.293  brought  forwiird.  Tho  sum  of  .Sl,747  has  l)een  transferred  to 
reserve  and  .84,368  to  contingency  account,  and  a  dividend  of  2  jjcr  cent, 
has  been  declared,  leaving  820,565  to  be  carried  forward. 


CITY  NOTES. 


MEMOKABDA  (Sept.  15).— Bank  rate  5  per  cent,  (since  Aug.  8,1914) 
Consols  65.  Consols  Pay  Day  Oct.  1.  Stocks  and  Shares  Ticket 
Days  Sept.  28  and  Oct.  13.  Pay  Days  Seiit.  29  and  Oct.  14.  Price 
of  Bilver,  23  f^d.  

BRITISH  INSULATED  &  HEL8BY  CABLES  (LTD.)— The  directors  have 
declared  an  interim  dividend  of  5  jxjr  cent,  actual  on  the  ordinary  shares 
on  account  of  tho  current  financial  year. 

CALCUTTA  ELECTRIC  SUPPLY  CORPN.  (LTD.)— The  units  sold  to  con- 
sumers dnriiiL'  tl"-  li\''  wr.ks  .iirl,  ,1  .luly  30.  1915,  were  2.474,508,  com- 
pared with  I.S.Jl.ii^'.)  units  ill  the  i.orrespoiiiiing  period  of  191-t. 

DIRECT  SPANISH  TELEGRAPH  CO.  (LTD).— The  Ijoard  have  decided 
to  pay,  in  .idditioii  to  the  diviilend  at  tho  rate  of  10  JK-r  cent,  jwr  annum 
on  thl-  pafcrcntc  sliiirts,  au  iiUvrim  diviUcud  at  tlw  rate  of  4  iwr  cent. 


per  annum  (tax  free)  on  the  ordinary  shares,  both  for  the  half-year  ended 
June  30,  and  payable  on  1st  prox. 

DIRECT  WEST  INDIA  CABLE  CO.  (LTD.)— A  final  dividend  of  3  per  cent. 
(Is.  6d.  jjer  .share),  tax  free,  has  been  declared,  making  6  per  cent,  for  the 
past  year,  carrying  forward  £63.319. 

HALIFAX  &  BERMUDAS  CABLE  CO.  (LTD.)— A  final  dividend  of  3  per 
cent.  (3s.  per  shari')  tax  free,  has  been  declared,  maldng  6  per  cent,  for 
the  past  year,  and  carrying  forward  £10,049. 

MANILA  ELECTRIC  RAILROAD  &  LIGHTING  CORPN.  (LTD.)— The 
directors  have  declared  a  dividend  of  li  per  cent,  for  the  quarter  ended 
30th  inst.  on  the  common  stock. 

SIR  W.  G.  ARMSTRONG,  WHITWORTH  &  CO.  (LTD.)— The  directors 
have  declared  an  intciun  tlividrud  for  the  halt-year  ended  .June  30  last 
at  the  rate  of  10  per  cent,  per  annum  on  the  ordinary  shares,  4  yier  cent. 
per  annum  on  the  first  preference,  and  5  per  cent,  per  annum  on  the 
second  preference  shares. 

S.  SMITH  &  SONS  (MOTOR  ACCESSORIES)  (LTD.) — During  the  week 
.ipplications  were  invited  for  the  sale  <.f  100,000  ordinary  shares  of 
£1  each  (balance  of  tiiiO.UllO  authorised  rapital)  in  the  above  Company, 
who  are  famous  as  manufactiu-ers  of  all  kinds  of  motor  accessories,  and 
are  also  contractors  to  the  Admiralty  and  War  Office  for  the  manufacture 
of  mimitions,  motor  and  aeroplane  accessories,  speedometers,  carburreters, 
self-starters,  lighting  sets,  &c.  Tliis  issue  is  made  at  the  price  of  21s.  per 
share,  of  which  2s.  6d.  is  payable  on  application,  3s.  6d.  on  acceptance, 
5s.  Oct.  1  and  lOs.  on  Dec.  1^  1915.  It  is  pointed  out  that  no  debentures 
or  preference  shares  can  be  issued  without  the  sanction  of  the  ordinary 
sliareholders.  Copies  of  the  prospectus  and  a  form  of  application  can 
be  obtained  from  the  London  City  &  Midland  Bank  (Ltd.),  Thread- 
needle-street,  London,  E.G.,  and  branches,  and  the  issue  is  made  by  the 
British,  Foreign  &  Colonial  Corporation  (Ltd.),  57.  Bishopsgate, 
London,  B.C.,  purchasers  of  the  shares.  Applications  from  customers 
of  the  company  will  receive  special  consideration. 

WESTERN  UNION  TELEGR4PH  CO.— A  quarterly  dividend  of  l\  per 
cent,  has  been  deelired. 


ELECTRICAL  COMPANIES'  SHARE  LIST. 

What  were  known  as  "  official  quotations  "  are  not  now  issued,  bub 
we  give  below  the  latest  prices  at  which  actual  transactions  took  place 
on  or  before  Wednesday,  Sept.  15.  The  greatest  care  is  taken  in  compiling 
these  figures,   but  the  difficulty  of  verification  is  now  much  increased. 
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ELECTRICAL  COMPANIES'  SHARE  U$T.— Continued. 
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METAl  PRICES. 

Mewrs.  J   B.  Camham  &  Sons,  132,  Upper  Thames-straet,  London,  E.C.,  quota  under 
date  Sept  15.  the  following  as  the  present  basis  prices  of 


6%  I     Do.     6%  Perp.  Debs. 

4%        Do.     4%  Debs 

4%  I     Do.     4%  Debs.  (1903-5) 

4%  i     Do.    4%  Guar.  Stock 

Underground  E.  Rys.  of  London  Shares . 

Do.     AOrd 

Do.    6%  Inc.  Debs 

Do.    6%  Inc.  Bds.,  with  coup.  16 

Do.    4J%Bds 

Yorkshire  W.  Riding  Ord 

Do.     Pref 

Electric  Manufa:turing,  &c. 

Babcock  &  Wilcox  Ord 

BriL  Aluminium  Ord 

Do.     Prior  Lien  Debs 

Do.     6%  Pref 

Brit.  Insulated  &  Helsby  Ord 

Do.    6%  Cum.  Pref 

British  L.M.Ericssion  Mfg. Cm.6%  Pref. 
Brit.  Westinghouse  Pref 

Do.    6%  Prior  Lien  Debs. 

Do.     4%  Mort  Deb.  St 

Callender's Cable,  &c.,Co.  Ord 

Do.    5%Prel 

Castner  Kellner 

Dick,  Kerr  &  Co.  6%  Pref.    

Edison  &  Swan  U.Elec.Lt  A.  £3  pd 

Elec.  Construction  Ord 

Do.    7%  Cum.  Pref , 

Do.  4%  Debs 

General  Electric  6%  Pref.  

W.  T.  Henley's  Teiegh.  Wks.  Co.  Ord. . 

Do.     44%  Cum.  Pref 

Do.     4i%  Db 

India  Rubber,  G.  P.  &c.,  Ord. 

Do.  Pref 

Do.     4%  Debs 

Telegh.  Con.  &  Main.  Co 

Do.    4i%Debs 

Vickers  Ord 

Do.     5%  Pref 

Do.     1st  Debs 

Do.     4J%  2nd  Debs 

I  Telegraphs. 

5%      Amazon  Telegh.  Co.  S%  Debs. 
30/0  I  Anglo  American  6%  p^et  Ord, 

1J%  I     Do.    Def.Ord 

4%     Commercial  Cable  4%  Debs. . . 

5%  I  Cuba  Submarine  Ord 

10%'     Do.     10%  Pref 

S/0    .  Direct  Spanish  10%  Pref 

4%  I  Direct  United  States 

Eastern  Tel.  Co.  Ord 

Do.    3J%  Pref 

Do.    4%  Debs 

Eastern  Extension  Tel.  Co.,  4%  Debs. . . 


ir^ 


47„ 
4J% 

$2 
5% 

4i% 


Ord. 

Gt  Northern  Tel.  Co.  with  Coup.  8 

Indo-European    

Marconi's  Wireless  Tel.  Co 

Do.    7%  Pref 

West  India  &  Panama  Ord 

Do.     1st  Pref 

Western  Telegh.  Co 

Do.    4%  Dob.  St 

Western  Union  50  yr.  Bds 

Telephones. 

American  Telephn.  &  Telgh.  JIOO  Cap. 
Cuban  Telephn.  Co.  5%  Bds 


St 


6% 

'0:  6% 

100   5% 

••    4«4 
100  fZ 

St.  I  5% 

St. ,  4t% 

St  I  4% 

S   2/9 

5   2/9 

100      It 

100    $1J 

S  8% 


Monte  Video  Telephn.  Ord 
New  York  Telephone  4J%  Bds. 

10%  I  Oriental  Telephone  Ord 

4%       Do.    Db.  St 

4i%  Telephn.  Co.  of  Egypt  Db.  St  . 


United  River  Plate  Ord 

Do.    5%  Cum.  Pref 

Do.    Deb.  Stk 

Financial  and  Investment 

CloboTelegh.  &  Trust 

Do.    6%  PI 

Mackay  Companies' Common  

Do.     $100  Pref    

Submarine  Cable  Trust  Certs 

Colonial  and  Foreign  Railways, 

Anglo  Argentine  Trams.  5%  Debs 

Do.    4  J  7o  Debs 

Do.    4%  Dobs 

Do.    Sj%  1st  Pref 

Do.    5J%  2nd  Pref. 

Brazilian  Tr«ctlon  Ord 

Do.    6%  Pref 

Brisbane  Trams  Ord 

s  2/6       Do.    5%  Cum.  Pref 

St.     4i%    British  Columbia  4J%  Con.  Dobs.  ... 

5  91  %    Calcutta  Elec.  Trams.  Ord 

■  •    5%      Havana  Elec.  Ry.  5%  Bds 

5   6%     Madras  Elec.  Trams  6%  Cum.  Pref.   . 

100   5%     Manao8Tram3S%  Dobs 

Mexico  Trams  Common  St 
5°/.       ~        --.  _ 
St 
100 


871 
75J 
U 


93i 

lo'tt 

5J 
« 
1ft 
101} 
73 
lOiS 
4 
2tt 


13J 
41 

91i 
8i 
8t 


It 
tt 

8U 
99  i 


93  tt 
2ii 
6:i 


li 
8{i 
lift 

79  i 


54 


9tt 

9i 
80t 
67U 
125j 

Tramways 

74i 
EO 
721 
3-.5 


821 
6» 
4tt 

591 1 


5%  :     Do,    5%  Bds    

4l%  Montreal  Street  Ry.  41%  Debo.  (1922) . 

5%  Riode  J.inelroTram,  L.  &P.  SOyr.  Bd 

*i%  Toronto  Railway  Co.  41%  Bds  .. 


6  11 
6  13 

6  IS 


3  19 
8  17 
6  18 
S  H 


5  18 

4  15 
,  &C. 

6  14 

5  12 

5  10 

6  17 


94 


Colonial  and  Foreign  Electric   Supply,  & 

'"'  ""'^   -■-■-■  4{| 

931 
101 

4«i 
1071 
931 


5    3/p  1    Adelaide  Elec.  Supply  6%  Prof. 

It  1  6%  I     Do.     5%  Debs 

10     6/-;  Bombay  E.  S.  &T  6%  Prof 

5   9%     Calcutta  E.  S.  Corp,  Ord   

8    5%  ,     Do.     5%  Pref   

•'.■    1%     Ca"»'^'"n  On,  Eloo.  Common  St  

ft  ;  5%  [   MelbourntElecSuBpiyS%  IjtMt  Dobo. 

"        •"  .. '     ■■■   [job,  St 

'iPowor5%Bdl. 


fc% 


jjM  64%     Do,     81%  2nd  Mort.  Deb,. 


,  Dob,  St     .... 

'Ob.  St 

"IP.Co„6%Pi 


9^ 

931 
1241 


B.t 


1    14 

7 

4  13 

10 

h  17 

II 

4   1/ 

0 

;. 

h   1 

6 

.s  2 

2 

!)  IH 

6 

7  11 

3 

,S    4 

4 

6  10 

3 

S     I 

b 

Feb,  Aug 
Jan,  July 
Jan,  July 
Jan,  July 
Mar,  Sept 


Mar,  Sept 
Mar,  Sept 
Jan,  July 
March 
Jan,  Jly 

Apl.  Oct 

Mar 
Jan,  July 
Jan,  July 
Aug,  Feb 
Jan,  July 
Mar,  Sep 

Acni 
Apl,  Oct 
Jan,  July 
Jan,  July 
Feb,  Aug 
May,  Nov 

Sept 
Feb.  Aug 

May 
Jan.  July 
Jan,  July 
Jun,  Dec 
Feb,  Aug 

Jun,  Dec 
Feb,  Aug 
Apl,  Oct 
Apl,  Oct 
Mar,  July 
Jan,  Jly 
May,  Aug 
May,  Aug 
Jun,  Deo 
Jun,  Dec 

Jan,  July 
Fb.My.Aug.N 
Fb.My.Aug.N 
Ja.Ap.Jiy.O 
May,  Nov 


Ja.Ap.Jly.O 

Ja,My,Jly,0 

Ja.My.Jly.O 

May.  Nov 

Feb,  Aug 

Ja.Ao.Jly.O 

Ja.  My,  Jly 

May(  Nov 

April 

July 

May.  Nov 

May,  Nov 

Mr.Jly,0,Dec 

Jun,  Dec 

May,  Nov. 

Ja,Ap,Jn.O 
Jan,  Jly 
Nov. 
May,  Nov 
Apl,  Oct 
Jan,  July 
Jan,  July 
Apl,  Oct 
Jan,  July 
Jan,  July 

Sp.DcMr.Jn 
Sp,Dc.Mr,Jn 
Ja,Apl.Jly.O 
Ja.Ap,Jiy,C 
Apl,  Oct 

Jun,  Dec 
Jan,  July 
Jan,  July 
Jan,  July 
Jan,  July 
Fb.M.Aag.N 
Ja,Apl,Jly,0 

May,  Nov 

Mar,  Sep 
Fob,  Aug 

Jan,  July 
Fb,M.Aug-,N, 
Mar,  Sop 
Fob,  Aug 
Jun,  Dec 
Fob,  Aug 


May,  Nov 
Mar,  Sept 
Ja,Avi|,Jly,0 
Juno,  Dec 
Apl,  Oct 
Jan,  July 
Ja.Apl.JU.O 


Nbw  Mbtals.  per  lb. 

Solid  Drawn  Brass  Tubes....  „_  13d. 

Solid  Drawn  Copper  Tubes  ......  13H. 

Brazed  Copper  Tubes   ._  isfd. 

Brazed  Brass  Tubei _  1 5d. 

Brass  Wire _  1 2id 

Copper  Wire  ......._  13d. 

Rolled  Brass .„„...._  1  3d. 

BrassSheets  ___..^_  12|d. 


per  ton. 

English  Load ..„-_     £24    00 

Antimony  ^. __»»«.     Nominal. 

Old  Mbtalii  per  ton. 

Clean  Scrap  Copper  ......_  £63  0    0 

Brazlery  Copper  Scrip. .....  £57  0    0 

Clean  Scrap  Brass .,  £50  0    0 

Old  Lead    £17  0'  0 

Old  Zinc ^ £42  0    0 

Hollow  Pewter „£115  0    0 


per  ton. 
Copper  Sheet!    _^~___     £93    0    0 

Spelter £74    0    0 

Mr.  A.  Joseph.  Earl-street,  London-road,  Southwark,  London,  S.E.,  quotoi  under  dato 
Se^t.  14.  the  foUowtne  prlcoa  of  Scrap  Mbtals  : — 

per  ton.  per  ton. 

£80    0    0     Old  Lead £20    0    0 

Tea  Lead £18 


Aluminium  Cuttings 

Clean  Mixed  Brass    ....__  £51 

Clean  Copper £65 

Braziery  Copper £59 

Gun  Metal £62 


0     0 
0     0 


OiJ  Z-r.c £40 

Hollow  Pewter £110 

Shaped  Blacx  Pewter £75 


0     0 
0     0 


Mr.  Joseph  can  supply  solder  at  the  following  prices  per  ton  i  Plumber's  Solder  (in  bar 
or  strip).  £70:  Commercial  Tinman's  Solder.  £90  ;  Blowpipe  Solder.  £100. 


ELECTRIC  TRAMWAY  &  RAILWAY  TRAFFIC  RECEIPTS. 


AOORBOATB. 


jan, ju 
Jan,  Ju 


Abe.deen CorporatloB  ... 

Anglo-Argentine 

Ashton-under-Lyne 

Ayr  Corporation 

Bath  Electric  Trams,  Ltd 
Birkenhead  Corporation . . 
t  Birmingham  Corporation. 
Blackburn  Corporation  . . 
Blackpool  Corporation  . . 
Blackpool  and  Fleetwood 

Bolton  Corporation 

Bournemouth  —  |  gj^gs 

Bradfcra  Corporation 

Brighton  Corporation 

BrUtol  Trams  {b'^^k^Sk:. 
Burmah  E.  Trams  &  Ltg. 
Burnley  Corporation    .... 

Burton  Corporation 

Bury  Corporation 

Calcutta  Tramways  Co.  .. 

Camborne-Redruth    

Cardiff  Corporation 

Cork  Electric  Trams  Co. . . 
Coventry  Corporation  .. 
Croydon  Corporation  .... 

•Derby  Corporation 

Dover  Corporation 

Dublin  k  Lucan  Railway  . 

Dublin  United 

Dundee  Corporation 

East  Ham  Council 

Exeter  Corporation 

Glasgow  Corporation 

Glossop  Trams 

Gloucester  Corpn 

Halifax Corpn.  ..{|'^/ 
Hastings  Elec.  Trams  Co.. 

Huddersfield  Corpn 

Hull  Corporation 

llford  DistrictCouncU... 
Ilkeston  Corporation .... 
Ipswich  Corporation  .... 

IsleofThanct  Co 

Kilmarnock  Corporation . 
Lanarkshire  Trams  Co.  . 

Lancashire  United   

Leeds  Corporation   

Leicester  Corporation  ... 

Leith  Corporation  

Lincoln  Corporation  .... 
Liverpool  Corporation  . 
Llandudno&ColwynBayR 
London  County  Council  . 
Lowestott  Corporation  ,. 
M  aidslone  Corporation . . 
MancnesterCorpoiation  .. 

Nelson  Corporation 

Newcastle-on-Tyno  Corpn. 
Newport  (Mon.)  Corpn. . . . 
Northampton  Corporation 
Nottint;li.im  Corporation 

Oldham  Corporation 

Portsmouth  Corporation . . 

Preston  Corporation 

Rochdale 

Kotnerham  Corporation  . . 

Sallord  Corporation 

t  Shetfield  Corporation....  I 

Southampton  Corpn 

Southend  Corporation .... 

Sjulh  Shields   

atlyDdge,Hydc,4tc,Jt  B. 
Sunderland  Corporation  .. 

Sunderland  District     

bwuiuon  tx>rporaUon  . . . . 

Tynoslde  Tram  Co 

Wallasey  Corporation  .... 

WalsallCorporatlon 

W.ilth.imstow 

Warrington  Corporation . . 
West  Ham  Corporation . . . 
Wigan  Corporation  .... 
Woivertiampton  Corpn... 
Yorcihlrr  W.R  Trams 


Inc.  or  dec,' 

I        '"'         ."lli?*  I  Amount. 


1,869  1+204       14  27,080     +        461 

49,469  I   -    4,171        36      1,832,941      -  135,102 


1,499 

-t- 

247 

15,515 

+ 

4,217 

1.364 

+ 

89 

4,203 

+ 

1,654 

2,146 

+ 

845 

3.423 

+ 

508 

2,618 

+ 

534 

34 

5 

6,852 

+ 

985 

1,496 

+ 

221 

4,773 

-1- 

129 

5,291 

+ 

1,107 

R3.839 

+ 

r87 

1,909 

+ 

440 

312 

+ 

11 

1,635 

-1- 

151 

R  66,662 

+ 

r366 

150 

-i- 

25 

559 

+ 

10 

1.831 

+ 

77 

1,136 

+ 

118 

335 

+ 

49 

171 

+ 

17 

6,561 

+ 

534 

1,443 

+ 

149 

1,372 

+ 

125 

433 

+ 

56 

22,947 

+ 

2,338 

145 

+ 

19 

347 

+ 

15 

2,515 

+ 

205 

55 

+ 

5 

1,517 

+ 

254 

2,992 

_ 

59 

656 
144 

-t- 

62 
14 

191 
2.251 
2,241 
9.373 
3,247 

827 

13.913 

605 

46,219 


998 

l',i93 
5,657 
9,519 
1,632 
1,074 
844 


+  350 

+  443 

+  1,517 

■t-  565 


i-  1,025 
+  2,190 
+       278 


3511 


3,245  +  422 

1.592  +  178 

1.134  +  12s 

1.746  I  +  352 


8,553 

32.943 

322,129 

32,240 

50,814 

30,474 

65,069 

52.352 

737 

153,722 

29.042 

169,959 

176,209 

Rl28,630 

53,176 

1.002 

33,509 

4,958 

18,  ISO 

42,928 

25.376 

7,436 

1,744 

221.284 

23,049 

31,620 

9.406 

319,443 

4,580 

7,977 

54,078 

1,212 

35,7o7 

7l',861 
15,890 
3,124 
13,750 
21,222 
3,019 
69.825 
62,927 
215,405 
109,802 
13.604 

470,217 

14.179 

952,318 

8,730 

5,327 

426,673 

149,615 
20,227 
17,961 
83,379 
58.216 

22',S28 

26,716 
126,235 
216,507 
35,477 
21,953 
18,542 


6,111 
32.344 
26,745 
23,226 


+        183 

+     2.227 
+   29,800 

-  1,035 

-  1,973 
1,423 
3,445 
1.079 

145 
+     5,576 

647 

279 
+  30,098 
r874 
+        983 

383 

-  1,425 

"  46 


2,127 

289 

1,359 


-  1 
+  1,900 

-  10450 
-1-  30 
-1-  1,067 
+  2,962 
+  14.688 
+  4,175 
+  474 

-1-  "871 
-I-      1,033 

-  19,746 

-  2,119 

-  20 
+     7,620 

+   21.738 

-  233 
3,763 
5371 

430 

"l56 

'2,806 
2,814 
+  !2S,477 
2,221 
6,743 
157 


+  277 

-  340 

-t-  3,631 

+  2,708 


74,254  +  7.096 

35.527  +  1.028 

25,964  +  669 

58,999  '+  4.797 


[at  Thoso comparisons  aro  with  tho  oorr^spondlng  porlod  last  year.      *  Partly  oIoctrlcaL 
t  locludas  imnih.uo*.  %•■  t  Minus  2  days,  I  Minus  3  dan'  IIPlu>3dar% 
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I^  O  T  E  S. 


Validity  of  Rate  in  Aid  of  Electricity  Works. 

OxE  of  our  gas  contemporaries  has  been  making  much 
of  a  rating  appeal  which  raised  the  validity  of  a  rate  struck 
by  a  local  authority  to  meet  a  deficit  on  its  electricit}' 
supply  undertaking.  It  would  appear  that  the  electricity 
works  of  the  Borough  of  Limerick  have  not  been  a  financial 
success.  Like  all  provincial  towns  with  a  load  which  is 
mamly  lightijig,  it  was  badly  affected  by  the  advent  of  the 
metal  filament  lamp,  and  in  addition  we  are  rather  inclined 
to  think  that  errors  of  judgment  were  committed  by  those 
responsible  for  the  administration  of  the  undertaking. 
This  does  not,  however,  apply  to  the  present  state  of 
affairs,  for  the  imdertaking  has  made  good  progress  during 
the  past  year  or  two,  while  under  the  control  of  Mr.  E.  B. 
Thornhill,  and  if  it  were  not  for  the  war  it  would  probably 
be  now  in  a  position  to  meet  all  annual  runni)ig  expenses, 
including  interest  and  si)iking  fund.  As  reported,  we  are 
■  not  impressed  by  the  arguments  in  the  case,  or  by  the  deci- 
r.sion  of  .Judge  Law  Smith,  that  a  rate  in  aid  of  the  electricity 
^ works  was  invalid  unless  the  maximum  price  allowed  by  the 
ProvLsional  Order  had  been  charged.  Appella)its'  case  was 
based  on  a  section  of  the  Towns  Improvement  C'laa«es  Act, 
1847,  which  consolidated  into  one  Act  certain  provisions 
usually  contained  in  Acts  for  paving,  draining,  cleansing, 
lighting  and  improving  towns. 


The  Act,  however,  extends  only  "to  such  towns  or  dis- 
tricts in  England  or  Ireland  as  shall  be  comprised  in  any 


Act  of  Parliament  hereafter  to  be  passed  which  shall  declare 
that  this  Act  shall  be  incorporated  therewith."  Now,  the 
Act  in  (question  has  not  been  incorporated  by  the  Electric 
Lighting  Acts,  1882  to  1909,  or  by  the  Limerick  Provisional 
Electric  Lighting  Order  of  1892,  under  which  the  Co rjx) ration 
are  suppl\-ing  electrical  energy;  and,  with  great  deference 
to  the  learned  Judge,  we  have  our  doubts  as  to  the  validity 
of  his  judgment.  Agam,  the  Corporation  are  obliged  to 
give  a  supply  of  electrical  energy,  and  there  Ls  nothing  said 
in  the  Pro\Tsional  Order  as  to  the  price  at  which  this  is  to  be 
given,  except  that  it  must  not  exceed  8d.  per  imit ;  it  is  not 
laid  down  that  the  electricity  undertakers  must  charge  this 
figure,  only  that  it  may  do  so,  and  provision  is  made  in 
sec.  7  of  the  Electric  Lighting  Act,  1882,  for  defra^-ing  the 
expenses  of  a  local  authority  under  the  Act  out  of  the  local 
rate.  It  is,  therefore  evident  that  the  Electric  Lighting 
Act  of  1882  contemplated  cases  where  a  rate  would  be 
necessary  to  cover  expenses.  However,  the  position  at 
Limerick  was  peculiar,  for  the  rates  are  high  ui  the  borough 
and  the  improvement  rate  must  not  exceed  5s.  We  hasten 
to  add  that  we  are  not  advocates  of  rate-aided  competition, 
and  we  think  that  when  local  authorities  cannot  manage 
such  undertakings  as  gas  and  electricity  supply  works 
successfully  they  should  hand  them  over  to  a  company. 
However,  it  may  take  a  few  years  to  place  some  of  them 
on  a  sound  financial  position,  and  it  may  also  happen  that, 
through  industrial  or  political  crises,  municipal  authorities 
may  be  compelled  temporarily  to  subsidise  public  service.; 
such  as  electricity  supph^or  gas  works,  or  tramways  out  of 
the  rates.  In  fact,  our  present  issue  gives  one  or  two 
instances  of  this  character,  and  it  is  just  and  reasonable 
that  the  legislature  should  have  made  provision  for  the  pay- 
ment of  these  deficits.  Our  gas  contemporary  would  natur- 
ally like  its  readers  to  believe  that  the  Limerick  judg)nent 
is  of  wide  application  ;  but  owing  to  the  peculiar  circum- 
stances we  think  it  need  not  greatly  disturb  electricity 
supply  undertakers  in  this  count ly. 


Radiotelegraph  Investigations. 

The  report  of  the  British  Association  Committee  on 
Radiotelegraphic  Investigations  this  year  is  much  less  com- 
prehensive than  we  hoped  would  be  the  case  rather  more 
than  a  year  ago.  At  that  time  arrangements  were  made  to 
carry  out  many  interesting  observations,  partly  in  connec- 
tion with  a  solar  eclipse  and  partly  to  provide,  in  various 
parts  of  the  world,  a  continuoius    record   of  strays.     The 
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occurrence  of  strays,  or  atmospheric  disturbances,  is  onlr 
too  well  known  to  every  operator  in  radiotelegrapliv  ;  but 
there  is  still  a  good  deal  to  be  learned  as  to  their  origui.  The 
report,  which  we  publish  elsewhere,  gives  some  mterestmg 
information  in  this  connection.  From  the  meteorological 
point  of  \new,  the  chief  mterest  hes,  perhaps,  In  the  exten- 
sion of  the  idea  that  strays  may  be  used  as  an  indication 
of  the  weather  to  come.  For  example,  a  report  from 
Esperance,  in  Australia,  states  that  durmg  the  daytime  rain 
is  preceded  in  at  least  80  per  cent;  of.  cases  by  intermittent 
disturbances.  It  seems  to  be  conclusively  proved  that 
thimder  and  rain  may  be  foretold  a  day  or  two  in  advance 
of  their  occurrence  by  observing  the  strays.  This  is  not  a 
new  idea,  but  in  discussing  the  ujiderlying  phenomena  it  is. 
interesting  to  note  that  the  atmospheric  disturbances  which 
are  observed  are  not  due  to  electrical  discharges  at  great 
distances,  but  are  frequently  due  to  very  local  discharges 
of  quite  a  weak  character. 


Calculations  of  Sudden  Short-Circuit  Phenomena. 

Ix  an  informative  Pajjor  presented  at  the  Panama- 
Pacific  Convention  of  the  American  Institute  of  Electrical 
Engineers,  Mr.  N.  S.  Di.am.wt  briefly  considered  the  theory 
and  explanation  of  the  electromagnetic  phenomena  involved 
m  the  sudden  short-circuit  of  alternators,  as  given  bv  Berg 
and  P.ouCHEROT.  A  praiseworthy  feature  of  the  Paper  is 
the  rational  basis  on  which  the  calculations  of  sudden  short- 
circuits  have  been  put,  and  the  attempt  to  test  the  correct- 
ness of  the  theories  given  is  commendable.  Diamant  shows 
how  complex  the  different  resistances  and  reactances  are 
that  enter  the  equations  of  sudden  short-circuits,  and 
develops  new  methods  for  the  experimental  determmation 
of  these  quantities  by  simply  determming  the  rise  of  direct 
current  m  the  field  and  armature  circuits.  New  simple 
methods  are  given,  based  on  theoretical  equations,  for  the 
calculation  of  short-circuit  phenomena  directly  from 
oscillograpluc  records.  Interesting  data  relating  to  the  short- 
circuit  of  a  45  k.v.a.  alternator  are  given,  and  an  ingenious 
device,  used  in  most  of  the  tasts,  for  short-circuitmg  a 
machine  at  any  desired  point  of  the  E.M.F.wave  is  described. 


The  Effect  of  Transient  Voltages  on  Dielectrics. 

Htijde.vts  of  liigh-voltage  onghieerijig  arc  indebted  to 
several  eminent  American  engineers  and  scientists,  not  only 
for  a  considerable  volume  of  strikingly  original  work  on 
Dielectric  Phenomena,  but  also  for  bi valuable  data  on  the 
subject.  The  outstanding  feature  of  this  work,  apart  from 
its  fascinating  interest,  is  that  as  a  rule  it  has  been  presented 
in  such  a  form  as  to  be  of  immediate  use  to  engineers.  An 
active  worker  m  the  field  of  high- voltage  engineering  is 
Mr.  F.  W.  Peek,  whose  book  is  reviewed  on  another  page  of 
thi.s  issue.  Experience  shows  that  failures  of  dielectrics  are 
generally  caused  by  transient  voltages,  and  it  is,  therefore,  of 
great  j)ractical  importance  to  determijie  the  various 
phenoniciia  alTcctuig  the  strength  of  dielectrics,  and  to  find 
meaiiH  of  protectingsuch  dielectrics  when  they  are  subjected 
to  known  transirMt  voitiigrs.     I,,    his   most   recent   Paper. 


presented  at  the  Panama-Pacific  Convention  of  the  American 
Listitute  of.  Electrical  Engineers,  Mr.  Peek  discusses  these 
problems.  He  also  gives  a  summary  of  the  general  laws  of 
breakdown  of  dielectrics  by  transient  voltages,  and  describes 
an  impulse  generator  by  means  of  which  impulse  voltages  of 
any  desired  characteristic  can  be  obtamed.  The  matter 
bearing  upon  the  strengtTi  "of  air  between  spheres  and 
needles  for  impulses  of  different  front  and  length  of  tail  is 
well-fomid,  and  the  treatment  of  transient  spark-over  and 
corona  voltages  leaves  little  to  be  desired.  Designers  will 
find  the  records  of  transient  spark-over  voltage  and  time 
for  oil  and  various  solid  dielectrics  helpful  to  them  in  the 
proportionmg  of  high-voltage  ajoparatus  and  equipment. 


The  Budget. 

LvDiKECTLY,  of  courso,  the  Budget  proposals  to  meet  the 
necessities  of  the  nation's  present  case  just  as  seriously  affect 
the  electrical  profession  and  industry  as  any  other  section  of 
the  commercial  classes  ;  directly,  however,  there  is  uothijig 
which  will  affect  the  iiidustry  abnormally.     It  may  be 
reasouabh-  assumed  that,  although  we  are  not  particularly 
included  in  the  present  set  of  taxation  proposals,  so  much 
more  ^vill  have  to  be  done  than  is  at  present  contemplated 
to  meet  the  needs  of  the  situation  created  by  the  war,  that 
it  is  too  much  to  hojie  that  the  electrical  field  will  be  omitted 
from  the  C-hancellor  of  the  Exchequers  future  range  of 
operations.     There  is  little,  if  anj-thmg,  to  be  said  agauisi 
the  justice  or  the  merits  of  the  Budget  of  1915-16,  except, 
it  may  be,  that  it  would  be  well  to  uiculcate  ui  the  masses 
a  closer  acquamtance  with  the  terrors  of  direct  taxation, 
and  for  this  reason  we  think  it  would  have  been  politic  to 
have  lowered  the  incidence  of  the  income  tax — perhaps, 
however,  this  is  reserved  for  a  future  occasion.     In  one 
mdirect  way  the  widely  spread  industry  of  electricity  will 
suffer  heavily  from  the  re-arrangement  of  postal  and  tele- 
graph charges.     There  are  few  trades  whose  publicity  de- 
pends more  upon  the  post  than  that  of  electrical  acessories 
and    smidries,    and    manufacturers,    factors    and    general 
dealers  in  the  smaller  classes  of  electrical  goods  will  be 
badly  hit  by  the  abolition  of  the  halfpenny  post  and  the 
substitution  of  higher  rates  for  letter  and  parcels  post, 
This  applies  also  to  the  technical  journals  and  publications, 
which  form  an  important  feature  of  electrical  pubhcity. 
Those  journals  and  publications  have  midoubtedly  been 
seriously  affected  by  tiie  war  in  many  directions,  and  the 
new  postal  and  telegraph  arrangements  will  serve  to  empha- 
sise this  disconcerting  feature  of  liteiary  and  journalistic 
work.     f3ut  it  is  gratifying  to  know  that  we  are  all  sufferuig 
for  the  same  cause,  and  that  it  is  only  by  readily  providing 
the  nece.ssary  funds   to   prosecvite  the  war  to  a  victorious 
finish  that  we  shall  reach  tlw  time  when  lasting  peace  will  be 
proclaimed,  and  when  the  hideoiusness  and  frightfubie.'rS  of 
tins  great  condagration  will  have  left  us  ready  to  benefit 
from  the  Ics.Hons  witji  which  its  terrors  have  acquainted  us. 
The  Budget  proposals  now  being  disciLssed  by  Parliament 
arc  a  step  on   the   roatl  towards  this  consummation  .so 
devoiitedly  to  be  wished.     We  can  only  hoi)e — even  against 
hope-  that  it   may  be  the  last  ^f  the  British  S)iper-War 
Hud  gels  for  nianv  vcars. 
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Electric  Cables  with  Iron  Conductors.^Iu  Germaay,  \>y 
reason  ot  the  present  scarcity  of  copper,  there  are  now  being 
employed  cables  with  iron  and  steel  conductors.  In  order  to 
reduce  the  impedance  for  alternating  cxu-rents,  the  iron  is  coated 
with  copper,  zinc  or  tin,  that  coated  with  copper  being  known  as 
the  Jlomiot  copper-armour  steel  wire. 

Train  Disasters  and  Electric  Light. — In  his  report  to  the 
Board  of  Trade  on  the  Gretna  troop  train  disaster  of  Mat  22 
last,  Lieut. ^Colonel  Druitt  repeats  recommendations  previously 
made.  He  again  suggests  the  provision  of  electric  lighting  in 
all  new  stock,  and  gas  lighting  in  existing  stock  to  be  abolished, 
and  electric  lighting  to  be  pro\-ided  as  opportunity  admits. 

Production  of  Mica  in  1914. — According  to  a  statement  by 
Mr.  D.  B.  Sterrett,  of  the  United  States  Geological  Survey; 
the  value  of  the  mica  produced  in  that  comitrv  in  lOli  was 
£6.5.800.  This  is  a  decrease  of  £21,-500  on  that  "in  1913.  The 
outpXit  of  sheet  mica  amounted  to  0.56.933  pounds,  as  com- 
pared with  1.700,677  pounds  in  1913.  There  was  also  a  decline 
in  the  unmanufactured  and  trimmed  mica  imported.  . 

Long-Distance  Wireless  Telephony. — According  to  the 
■  Telephone  Engineer,"  Prof.  M;  J.-  Pupin  recently  expressed 
till'  opinion  that  in  the  very  near  futiu'e  the  wireless  telejphone 
will  be  used  for  all  very-long  distance  conversation.  Prof. 
Pupin.  whose  work  on  the  development  of  long-distance 
telephony  is  well  known,  stated  that  he  was  workiag  to  perfect 
an  instrument  for  wireless  telephony  that,  he  felt  confident, 
would  make  conversation  possible  over  practically  any 
distanc, . 

Wireless  Auxiliary  to  Telephone  System.^The  Pittsburgh 

A:  .\lleghenny  Telephone  Co.  has  developed  a  wireless  system 

an  aid  to  its  business  organisation.     During  bad  storms  the 

■  lupany's  lines  have  repeatedly  been  blown  down,  isolating 
towns  and  aggravating  the  trouble  by  making  it  necessary  to 
send  reports  or  instructions  by  messengers.  To  ensure  con- 
tinuous direct  communication  with  the  various  districts, 
therefore,  a  main  wireless  station  has  been  established  at 
Pittsburgh,  Pa.,  and  eight  branch  stations  in  AVestern  Penn- 
sylvania, Eastern  and  Central  Ohio,  and  in  West  Virginia.  The 
longest  range  is  to  Erie,  Pa.,  which  is  200  miles  away.   " 

Massachusetts  Hydro-Electric  Companies. — The  hydro- 
electric power  companies  iu  ^Massachusetts.  U.S.A.,  have  now  a 
total  capitalisation  of  .£3,(.)00,000,  as  shown  in  the  thirtieth 
annual  report  of  the  Gas  and  Electric  Light  Commission  of 
the  State.  There  are  eight  companies  or  groups,  of  which  that 
serving  the  largest  area  is  the  New  England  Power  Group.  In 
this  group  are  the  Connecticut  River  Power  Co.,  owning  a 
20,000  kw.  plant  at  Vernon  in  Vermont,  and  the  New  England 
Power  Co.,  with  four  stations  on  the  Deerfield  River,  totalling 
21.00(J  kw.  Another  large  group  is  the  Turner's  Falls  Group,  of 
which  the  generating  company  is  the  Turner's  Falls  Company, 
wliich  owns  a  large  hydro-electric  plant  on  the  Connecticut 
River,  and  will  shortlv  i)ut  into  operation  another  station  of 
36,000  kw. 

Electric  Soaking  Pits  for  Steelworks.— In  a  Paper  read 

Infcrc  the  Engineers'  .Socii-ty  of  i'eiinsylvania,  Mr.  T.  F.  Bailey. 
uf  the  Electric  Furnace  Company  of  America,  gave  a  review  of 
till'  dcvelojjment  of  the  electric  furnace  in  the  United  States. 
He  mentioned  as  a  type  of  furnace  with  a  great  future  before 
it  the  electric  soaking  pit  for  steel  ingots  in  rolling  mills. 
Electric  pits,  he  said,  showed  a  great  saving  in  cost  of  operation 
IS  compaied  with  gas-fired  pits  for  the  same  work.  He  gave 
line  calculated  results  for  a  four-hole  electric  pit  holding  16 
;.l-ton  ingots,  through  which  648  tons  passed  in  21  hours.  When 
the  ingots  are  stripped  hot  and  the  interior  is  still  molten  the 
'■nergy  required  would  be  less  than  20  kw. -hours  per  ton  of 
ingots.  However,  if  the  temperature  was  1,6-50  deg.  the  cou- 
lUmption  would  be  100  kw.  per  ton.  For  cold  higots  315  kw.- 
hours  per  ton  would  be  required.  The  author  also  dealt  with 
reheating  furnaces,  for  which,  he  said,  the  lesi.stance  type  (in 
which  the  heating  clement  is  quite  separate  from  the  material 
heated)  was  of  great  use,  because  of  the  precision  with  which  the 
temperature  could  be  regulated,  though  the  cost  of  heating  wa." 
sometimes  higher  than  in  combustion  furnaces.     He  mentioned 


the  automatic  continuous  type,  in  which  the  material  treated 
when  brought  to  the  desired  temperature  is  automatically 
discharge  d  into  the  air  ur  some  other  quenching  medium. 

Committee  on  Hours  and  Fatigue  of  Workers.— The  pro- 
minence given  to  the  question  of  the  fatigue  of  mimition 
workers  at  the  meeting  of  the  Economics  Section  of  the  British 
Association  has. evidently  had  its  effect  in  official  circles,  for 
it  was  announced  last  Friday  that  the  Minister  of  Mimitions, 
with  the  concurrence  of  the  Home  Secretary,  had  appointed 
a  Committee  "  to  consider  and  ad^ase  on  questions  of  industrial 
fatigue,  hours  of  labour  and  other  matters  affecting  the  personal 
health  and  physical  efficiency  of  workers  in  munition  factories 
and  workshops."  The  Committee  will  consist  of  the  following 
members  : — 

Sir  George  Newman.  M.D.  (chairman). 

Sir  Thomas  Barlow.  Bt.,  K.C.V.O.,  F.R.S. 

Mr.  G.  Bellhouse,  Factory  Dept.,  Home  Office. 

Prof.  A.  E.  Boveott,  M.D.,  F.R.S. 

Mr.  J.  R.  CI\iies.  M.P. 

Jlr.  E.  L.  Collis,  JI.B.,  Factory  Dept.,  Home  Office. 

Jlr.   W.  51.   Fletcher,   M.D.,   F.R.S.,  secretary  of,  Medical  Research 
Committee. 
■  Mr.  Leonard  E.  Hill,  M.B.,  F.R.S. 

Mr.  Samuel  Osborn,  J.P.,  Sheffield. 

Miss  R.  E.  Squire,  Factory  Dept.,  Home  Office. 

Mrs.  H.  J.  Termant, 
Mr.  E.  H.  Pelham  has  been  appointed  secretary  to  the  Com- 
mittee, which-  will  hold  its  meetings  at  the  offices  of  the  Board 
of  Education.     All  communications  should,  therefore,  be  made 
to  Mr.  Pelham  at  this  address. 


Current  Topics. 

Subjects  of  current  interest  dealt  with  in  this  issue  include 
the  following  : — 

We  give  a  full  description  of  the  large  electric  winder  installed  at 
the  Cwm  colliery  of  the  Great  Western  Colliery  Co.  (p.  909).  Our 
Leading  Article  deals  generally  with  electric  wmders  (p.  920). 

Dr.  C.  C.  Garrard  contuiues  Iiis  article  on  "  Apparatus  for  Pro- 
tecting Electrical  Machmery  Agamst  Abnormal  Electrical  Condi- 
tions "  (p.  916). 

We  give  an  account  of  the  radiotelegraphic  investigations  imder- 
taken  by  the  Committee  of  the  British  Association  (p.  907). 

We  publish  a  Paper  on  "  Electric  Oscillations  in  Coupled  Circuits, 
a  Class  of  Particular  Cases,"  by  Dr.  W.  H.  Eccles  and  Mr.  A.  J. 
Makower,  which  was  read  before  the  British  Association  (p.  905). 

A  full  abstract  is  given  of  a  Paper  on  "  Four  Years'  Operating 
Experience  on  a  High-tension  Transmission  Line,"  by  Mr.  A.  Bang 
(p.  922). 

We  pubUsh  a  description  of  the  Siemens  Schuckert  Quick  Regu- 
lator, by  Mr.  G.  E.  Grau  (p.  918). 

OBITUARY. 


.loHS  t;.\BDXER. — We  regret  to  record  the  death  of  Mr.  John 
( larcbier,  who  had  been  manager  of  the  Chester  Corporation  tramways 
since  their  mauguration  ui  1903. 

William  H.  H.  hUD^o.s. — We  also  regret  to  announce  the  death 
of  Mr.  William  Henry  Hoar  Hudson  at  Croydon  on  Tue.sday  last.  He 
was  former!  y  Professor  of  Mathematics'  at  King's  College,  London. 
At  St.  John's,  Cambridge,  he  was  third  Wrangler  in  1861,  and  next 
year  was  elected  to  a  Fellowship  at  St.  John's,  which  he  held  until 
1875.  After  being  Mathematical  Lecturer  at  his  college  from 
1809  to  1881,  ho  was  appointed  to  the  King's  College  chair  of  mathe- 
matics, in  1882,  which  he  occupied  until  1903.  He  lias  written  several 
mathematical  works. 

KiLLEO  IN  Action. — Principal  Sir  OUver  J.  Lodge  and  Lady  Lodge 
will  receive  universal  sjnnpathy  in  their  bereavement  caused  by  the 
death  of  their  youngest\son  a  fewdaysago  in  Belgium.  He  was  aged 
2U.  Second-Lieut.  Raymond  Lodge  belonged  to  the  3rd  but  was 
attached  to  the  2nd  South  Lancashire  Regiment.  He  had  passed 
through  a  course  of  engineering  at  Birmingham  University,  and  was 
a  member  of  the  firm  of  Lodge  Bros.  &  Co.,  Birmingham. 

Trooper  Osman  K.  Fowler,  of  the  Royal  ( iloucesterehire  Hussars, 
who  was  killed  at  the  Dardanelles  on  Aug.  21,  was  engaged  at  the 
Glouco'.stcr  (;()r|)oratir)n  Electricity  Works.  After  serving  his 
apprenticeship  with  .Messrs.  W.  Si.sson  &  (Jo.,  he  went  to  the  Strat- 
fordou-Avon  Electricity  Work-s,  but  after  a  tune  returned  to 
Gloucester. 

Mr.  A.  N.  S.  Knight,  B.Sc,  a  shift  engineer  at  Burton-on-Trent 
Electricity  Works,  was  killed  in  Flanders  on  July  30. 
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PERSONAL. 


Sir  H.  F.  Donaldson,  K.C.B..  has  temporarily  vacated  his  position 
as  Chief  Superintendent  of  Ordnance  Factories  to  act  for  the  time  as 
Technical  Adviser  to  the  Minister  of  Munitions. 

Mr.  Vincent  L.  Raven,  who  recently  resigned  the  position  of  Chief 
Mechanical  Engineer  of  the  Xorth-Eastem  Railway  to  take  up  im- 
portant work  under  the  Ministry  of  Munitions,  has  been  appointed 
Chief  Superintendent  of  Ordnance  Factories,  at  Woolwich,  in  suc- 
cession to  Sir  H.  F.  Donaldson. 

We  are  pleased  to  learn  that  Mr.  Herbert  H.  Berry,  of  Messrs. 
Berry,  Skinner  &  Co.,  has  now  returned  to  the  office  after  an  absence 
of  nearly  18  months  through  Olness  due  to  an  accident. 


APPOINTMENTS  VACANT  AND  FILLED. 


An  electrician  (used  to  construction  and  repair  of  small  dynamos 
and  motors)  is  wanted  by  a  Leeds  firm.  See  advertisement.  t^t  . 
A  switchboard  attendant  is  required  at  Derby.  Applications  to 
Borough  Electrical  Engineer,  Full-street.  Derby,  i'ee  advertisement. 
Vacancies  exist  at  Crosshaven  Camp,  co.  Cork,  for  an  engine-driver 
(£2  per  week)  and  a  wLreman-linesman  (30s.  per  week)  ;  and  for  an 
engine-driver  (£1.  10s.  per  week)  for  the  Aghada  Camp,  co.  Cork. 
Applications  in  the  case  of  the  vacancies  at  Crosshaven  Camp  to  the 
Divi.sion  Officer,  Royal  Engineers,  Fort  Camden,  near  Crosshaven, 
CO.  Cork  ;  and  in  the  case  of  the  Aghad?,  vacancy  to  the  Division 
Officer,  Royal  Engineers,  Aghada,  co.  Cork.     t>'ep  an  adiertisemenl. 

District  electrical  a  d  mechanical  engineers  are  required  for 
militarj'  hutment  camps  ;  also  an  assistant  engineer,  linesman  jointer, 
fitter-drivers,  fitters,  wiremen,  engine-drivers  and  switchboard 
attendant,  j  Applications  to  the  Chief  Engineer,  Southern  Command, 
SalLsburj'. 

A  professor  of  organic  chemistry  (pure  and  applied)  is  required  for 
the  University  of  Sydney.  Salary  £900i  Particulars  from  the 
Agent-Cjeneral  for  Xew  South  Wales,  123,  Camion-street,  London, 
E.C.,  to  whom  applications  m  s    be  sent  by  Oct.  13. 

Shanghai  Municipal  Council  require  a  chief  assistant  clerk  and 
accountant  for  their  electricity  department.  Salary  400  taels  (about 
£46)  per  month.  Applications,  with  copies  of  testimonials,  &c.,  to 
Messrs.  Preece,  Cardew,  Snell  &  Rider,  8,  Queen  Anne's-gate,  West- 
minster, S.W.,  by  Tuesday,  Sept.  28. 

A  mechanical  engineer  is  wanted  for  the  tramway  power  house  of 
the  Chatham  &  District  Light  Railways  Co.  Commencing  salary 
£2.15s.  per  week  with  2s.  war  bonus.  Applications  to  the  Compan,', 
Power  Station,  Chatham. 


Mr.  J.  R.  Groves,  manager  of  the  Worcester  Tramways,  has  been 
appointed  general  manager  of  the  Gravesend  &  XorthUeet  Electric 
Traction  Co. 

Mr.  H.  Hooper,  senior  charge  engineer  at  Walthamstow  electricity 
works,  has  resigned,  and  Mr.  A.  R.  Manwaring,  switchboard  atten- 
dant, is  to  be  promoted  to  fill  the  vacancy  at  40s.  per  week,  rising  by 
2s.  6d.  annually  to  50s. 

Mr.  AL  C.  Henderson  was  recently  promoted  from  the  position  of 
a.ssistant  electrical  engineer  to  that  of  city  electrical  engineer  of 
Dunedin  (X.Z.).  Jlr.  G.  T.  Edgar,  draughtsman,  has  been  appointed 
assistant  electrical  engineer. 


INSTITUTIONS  AND  SOCIETIES. 


Institution  of  Mining  Engineers.— .\t  the  annual  general  nuntini; 
of  this  institution  held  at  jyceds  on  Sept.  15,  the  Institution  modal 
for  the  year  wa.s  jiresentctl  to  Dr.  J.  S.  Haldane,  F.R.S.,  in  recognition 
of  his  investigations  in  connection  with  mine  air.  The  new  Presi<lcnt, 
SirT.  H.  Holland,  K.C.Lli.,  K.R.S.,  in  presenting  the  medal  said  that 
Dr.  Haldiine's  work  had  a  great  scientific  as  well  as  a  humanitarian 
value.  He  mentioned  Dr.  Haldane'n  new  method  of  blood-gaa 
analysis,  and  how  much  his  researches  had  done  towards  the  improve- 
niPiit  of  the  self-cont«ined  rescue  a})paratiis.  Dr.  Haldane  had  also 
done  a  vast  amount  for  workers  in  other  dangerous  occupations.  In 
accepting  the  medal  Dr.  Haldane  sjiid  that  nothing  gave  greater 
pleasure  to  nr  n  engaged  in  pure  science  than  to  .see  their  work 
applied  in  a  ].ractical  way  to  tlie  benefit  of  humanitv.  Ainong  the 
I'aixTH  that  followed  was  one  by  Mr.  M.  H.  Mills  on'the  use  ol  gas- 
producers  at  collieries  for  obtaining  power  and  bv-prodnrts  from 
unwileable  fuel.     Mr.  Mills  said  that  there  was  evidence  timl  Urn- 


grade  coal  could  be  gasified  and  the  gas  sufficiently  purified  for  heat- 
ing and  power  purposes.  To  utilise  our  coalfields  in  the  most 
economical  maimer  we  must  make  use  of  the  possibilities  of  the  gas 
engine  and  gas  producer  for  turning  this  otherwise  unsaleable  coal 
into  power  at  a  very  low  cost. 

Municipal  Tramways  Association. — The  annual  conference  of  this 
association  commenced  yesterday  (Thursday)  and  will  be  continued 
to-day.  It  is  being  held  at  the  Suri-eyors'  Institution,  Great  CJeorge- 
street,  London,  S.W.  Yesterday  the  presidential  address  was 
delivered  by  Alderman  H.  Linsley,  .J. P..  the  chairman  of  the  Salford 
Corporation  Tramways  Committee,  who  spoke  of  the  useful  work 
undertaken  by  the  Council  of  the  Association  during  the  year  and  of 
the  effect  of  the  war  upon  tramways.  He  stated  that  over  16,000 
(or  30  per  cent. )  of  municipal  tramway  employes  had  joined  the  Army, 
and  that  the  war  service  allowances  had  amounted  to  £380,000. 
Referring  to  female  labour,  he  mentioned  that  upwards  of  1,700 
women  are  at  present  engaged  in  traffic  work  alone  in  connection 
with  our  municipal  tramways.  The  address  was  followed  by  a  dis- 
cussion on  ■"  Tramway  Labour  Problems  as  Affected  by  the  War," 
opened  by  Mr.  J.  Dalr_\inple,  general  manager  of  the  Glasgow  Cor- 
poration tramways.  After  lunch  a  discussion  took  place  on  '"  Finan- 
cial Problems  as  Affecting  Tramways  during  War  Time,"  the  subject 
being  introduced  by  Mr.  A.  Baker,  general  manager  .of  the  Bir- 
mingham Corporation  tramways.  To-day  will  be  devoted  to  a 
business  meeting.  There  will  be  no  social  functions  this  year.  We 
hope  to  publish  the  Papers  and  a  report  of  the  discussions  in  our  next 
issue. 

Institute  of  Metals. — The  thirteenth  half-yearly  volume  of  the 
"Journal"  of  the  Institute  of  Metals  has  recently  been  published. 
For  the  most  part  the  volume  is  a  record  of  the  Papers  read  at  the 
recent  London  meeting  of  the  Institute,  and  of  the  discussion  that 
took  place  then,  and  subsequently  by  correspondence,  on  these 
Papers.  There  is  also  an  important  communication  on  "  Bronzing 
Processes  Suitable  for  Brass  and  Copper,"  read  before  the  Birming- 
ham Section.  The  section  of  the  book  containing  international 
abstracts  of  scientific  and  practical  Papers  dealing  with  copper, 
brass  and  other  non-ferrous  metals  is  remarkably  complete,  and 
contains  much  information  on  electro-metallurgy,  electro-chemistry, 
electric  furnaces  and  pyrometrv.  The  membership  list,  which 
includes  636  names,  is  noteworthy  in  that  it  now  contains  no  names  of 
German  or  Austro-Hungarian  members,  as  the  membership  of  these 
is  suspended  during  the  war.  The  Institute  is  also  affected 
temporarily  by  the  patriotism  of  12  per  cent,  of  its  members  whose 
names  are  given  in  a  roll  of  honour  in  the  "  Journal."  The  volume 
is  published  bj'  the  Institute  of  Metals,  Caxton  House,  Westminster, 
S.W.,  price  21s.  net.  The  autumn  meeting  of  the  institute  was  held 
on  Friday  evening  when  the  chair  was  taken  by  the  president.  Admiral 
Sir  Henry  Oram,  Enguieer-in-Chief  of  the  Fleet.  Mr.  W.  B.  Parker 
read  a  Paper  on  "  Specifications  for  Alloys  for  High-speed  Super- 
heated Steam  Turbine  Blading."  in  which  he  traced  the  development 
of  metals  used  for  this  purpose,  and  gave  practical  suggestions  for 
specifications.  Dr.  C.  H.  Desch  presented  a  Paper  on  "  The  Micro- 
Chemistry  of  Corrosion,"  written  in  collaboration  with  Jlr.  H. 
HTOian,  brmgmg  forth  many  interesting  facts  in  connection  with 
the  electrolytic  method  of  ;i<celeratcd  corrosion.  Mr.  C.  H.  Tonamy 
described  his  method  of  "  Detection  of  Internal  Blowholes  in  Metal 
Castings  by  Means  of  X-rays,"  giving  several  photographs  to  show 
the  success  he  had  obtained.  Two  Papers  were  also  read  on  brasses 
contaming  tm,  one  by  Prof.  S.  L.  Ho>t.  and  the  other  by  Dr.  O.  F. 
Hudson  and  Mr.  R.  M.  Jones. 


ARRANGEMENTS  FOR  THE  WEEK. 

TITESDAY,  September  ZSlb. 

As.soClATlO.N  OF  Sl'i'KllVISlNO   El.KCTRICIAN'S. 

8.0  p.m.     Presidential  Address   by   Jlr.   A.    H.  Dykes.  M.I.E.E.,  at 
St.  Uride's  In.stitute,  Liulgato-circus.  E.C. 


ENQINKERINO  INSTTTUTIONS    VOLUNTEER  TRAININO  CORPS. 
UfKcer  Coiniiiiiii.ling,  Lieut. -Col.  V.  B.  Clay,  V.D. 
The  following  orders  have   been  issued  for  the  week  coniniencing 
Septenilx'r  27th  : — 

Drills  :  (1:30  to  7:30,  7:30  to  8:30  p.m. 
Monday,  Soptt'inber  27th. — Section  1,  Technical ;    Section  3,  Squad. 
Signalling  Class. 

Tuesday,  Septemlx-r  2Slh. — Section  2.  Technical ;  Section  4,  Shooting. 
Thursday,  .Septemln'r  30.— .Sootion  3.  Toohnical :   Section  I,  Shooting. 
Friday,  OctoIxT   Isl.— Section  4,  Tcchiiic:»l  :    Section  2,  Squad,  •Sig- 
nalling ClnsH. 

Saturday,  Oclolnir  2nd. — Company  I'.uMde  2:3ll  p.m.,  Riiuto  March. 
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ELECTRIC   OSCILLATIONS   IN   COUPLED  CIRCUITS— A 
CLASS  OF  PARTICULAR  CASES.* 

BY  W.  H.  ECCLES,  D.SC,  AND  A.  J.  MAKOWER.  M.A. 

Sitminari/. — The  conditions  are  investigated  under  which  circuits 
coupled  electrically  and  magnetically  may  give  rise  to  oscillations  of  a 
single  frequency. 


The  investigations  that  form  the  subject  of  this  Paper  arose  during 
an  examination  of  methods  of  coupling  that  might  give  rise  to  single- 
frequency  oscillations. 

The  use  of  circuits  coupled  both  electrically  and  magnetically 
made  it  advisable  to  carry  out  the  calculations  in  terms  of  the  induc- 
tances and  capacities  of  the  circuits  rather  than  in  terms  of  the 
coupling  coefficients  that  are  commonly  used.  It  will  be  shown  that 
in  some  of  the  cases  both  methods  of  notation  lead  to  the  same 
results  with  equal  ease,  but  that  in  other  cases  the  definition  of 


These  two  equations  are  now  seen  to  have  a  plain  physical  meaning, 
for  the  equations  (3)  and  {■!)  may  be  transformed  as  follows  : — • 


=  1/L3C3 


(6) 


G'=1/L,C, 

whence  it  appears  that  the  resultant  oscillation  is  compoimded  of 
(i.)  the  osciUation  in  the  circuit  made  up  of  the  branch  1  in  series 
with  the  tuned  parallel  branches  2  and  3,  emd  (ii.)  the  osciUation  in 
the  circuit  formed  by  the  two  tuned  branches  2  and  3. 

It  is  interesting  to  note  from  the  equation  for  G  that  two  parallel 
tuned  branches  are  equivalent  to  a  single  circuit  containmg  the 
inductance  and  capacity  formed  by  separately  connecting  the  induc- 
tances and  capacities  of  the  branqh  circuits  in  parallel. 
■  To  obtain  the  conditions  for  only  a  single-frequency  oscillation  to 
exist  in  a  combination  of  three  branches  as  shown  in  Figs.  1.  2  and  3. 
we  must  put  A=  o  in  equation  (2).  Sohingfor  a  we  get  a  =  jS  +  y  +  (/Syji. 


-L.      X 


Fig.  1. 


Fig.  2. 


Fig.  3. 


the  "  coupling  coefficient  "  becomes  a  matter  of  some  difficulty. 
This  will  be  seen  by  referring  to  Fig.  1,  in  which  each  capacity  and 
inductance  may  be  regarded  as  being  common  to  several  circuits. 
The  difficulty  is  not  removed  by  drawing  the  circuits  in  equivalent 
manners  as  shown  in  Fig.  2,  or  in  three  dimensions  in  Fig.  3. 
1  (I 

Let  fi=LiD-t-Ri  +  p;-p:.  where  D=  — ,  be  the  resistance  oper- 
ator of  the  branch  1  (Fig.  2),  with  simUir  expressions  for  the 
branches  2  and  3,  then,  if  an  E.M.F.  e  act  in  the  branch  1,  the 
turrtnt  flowing  will  be  given  by  : — 


Ci  + 


(2  +  C. 


.".nd  !,= ^^  »,  = — e,  with  a  similar  expression  for  i,. 

C2  +  C'  ^iU;) 

The  equation  giving  the  frequency  of  the  oscillations  produced  is 
Z'XiC-,)=o,  or,  neglecting  the  resistances, 

.(L.L3.D^  +  .g)  +  .(J^)i;  =  o. 

L,     L,     L,     L, 

— -J- — ^4-      ' 

c 


Suppose  LiCi>or=L2C;>  or  =  L3C3,  then  a>or  =o^j3<or  =  o,  and 
y>  oT=o.  If  a  is  real,  then  /Sy  must  be  >  or  =  o.  With  the  con- 
ditions stated  this  can  only  be  the  case  if  /3  or  y  —  o.  If  /3  =  o, 
then  a  =  y.     We  must  thus  have 

lj3  JU^  -Lij  Ly  Ij|  Ijn 

=0,  and  — = . 

Ci    C3  e,   Cj    c,    c, 

From  the  last  two  equations  it  follows  that  a=/3  =  y  =  o.  Simi- 
larly, if  y  =  o,  we  can  show  that  a=j3  =  y=o.  Thus,  it  has  been 
shown  that  for  a  single-frequency  oscillation  to  be  obtained  we 
must  have  LjC',  =  L2C2=L3Cs,  or  the  three  branches  must  be  sepa- 
rately tuned  to  the  same  frequency. 

In  order  to  introduce  the  conception  of  "  coupling  coefficients  "  we 
shall  consider  the  circuits  from  a  different  point  of  view. 


(1) 


L,     L, 


-j=^  +  ^  +  .-+5;  +  5;+^ 


where 

and  T>-=—u-;  —  being  either  oscillation  frequency. 

27r 

Solving  for  m  we  get 

2S(L,L,) 

The  expression  under  the  radical  sign  may  be  written 

A=a--H/3=-t-y--20y-2yn-2a^ (2) 

L.     Lr 
wjere  "  =7r— P7">  with  similar  equations  for  /3  and  y. 

The  cases  when  the  expression  (2)  is  a  perfect  square  have  special 
interest  and  form  the  subject  matter  of  this  Paper.  This  condition 
13  satisfied  if  a.  /3  or  y  vanishes. 

Suppose  that/3  =  o,  then  LjC2=L3Gi,=  l/(/ (say)  and  the  branches  2 
and  3  are  tuned. 

Wenowget«^=^^-Hi?  +  i^U2(L.L,)=G(say),  .     .     (3) 


=  (^  +  ^  +  Jr)-2(L,L2)  =  G'(say) 


Fig.  4. 

Let  us  suppose,  as  before,  that  the  E.M.F.  e  is  acting  in  the  branch 
I,  and  let  us  regard  the  branch  2  as  being  the  common  or  coupling 
branch.     If  the  mesh  currents  be  Ij  and  I3  (Fig.  4)  and  /i  =  Li-f  L„, 


l3=L,  +  L2  and  C/^  ^  ,  C/= 

of  Ohm"3  law. 


C,-t-C 


,  we  have,  by  an  extension 


(/,l)  +  R,  +  R2  +  ^)l.-(L2D  +  R2  +  J^Jl3  =  e 
(/3D  +  R3  +  R2..J;^)i3-(l2D  +  R2  +  ^)i,=  o 


(7) 


(8) 


Neglecting  the  damping  by  putting  R,  =  R2=R3=o.  the  equation 
giving  the  frequencies  of  the  oscillations  produced  is  : — 


'  A  Paper  read  before  Section  G  of  the  British  Association. 


where  D2=— 4)2 
Thus. 


being  either  oscillation  frequency. 


(9) 
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Putting  g'i=--— .  j2= 


1 

♦a^3 


(10) 

(11) 

(12) 


and 


/.■^  =     /  — .  (the  coefficient  of  magnetic  coupling) . 

/(','V' 
l„  =     / — ~,  (the  coefficient  of  electric  coupling) 
V     Cj- 

then   (l-i-„=)a'-  {7i-i-!73-2i-mW(?i?3)}'°"+J/i5'3(l— V) 
•If  the  branches  1  and  3  are  tuned,  we  have 

gi=g3.  or  l//iCi'=l/;3Cj'= <,,<,=  (say). 

„(l-fcmi!-.)+l/l(l-fc«.<>)--(l-^-m^)(l-V)} 
~""'  1-i-Sn 

whence  a,=<.„^'  ^--^  or  .=  c.„^  ^— ^ 

If  Xi  and  Xi  are  the  wave-lengths  of  the  compound  oscillation,  and  • 
\  the  wave-length  of  the  oscillation  that  would  be  produced  in  ■ 
either  side  branch  in  series  with  the  coupling  branch  (with  the  remain-  | 
ing  branch  removed),  j 

^-VIt^-^^'^-'^VI^  •  •  •  '''^' 

9  In  the  experimental  portion  of  this  Paper  two  special  cases  I.  and 
n.  are  considered  in  which  the  branches  1  and  3  are  identical,  w  ith 
Ci=C3=C  and  Li=L3=L. 

Case  I. — In  this  case  'L,=o,  the  coupling  being  purely  electrical. 

From  equations  (13).  putting  Am  =  o.  we  get 

>l  =  W(l+WandX,-X„/V(l-i-e)     -       ■ 


branch  measured  by  a  capacity-inductance  circuit,  containing  •' 
thermo-galvanometer  loosely  coupled  to  the  inductance  in  series 
with  the  spark.  For  each  adjustment  of  the  capacity  Cj  two  readings 
were  made  of  (1)  the  two  wave-lengths  X,  and  Xj  existing  when  all 
tliree  branches  were  connected,  and  (2)  the  single  wave-lengdi  X, 
existing  when  one  of  the  side  branches  was  diicorjiected. 

The  values  obtained  are  given  in  Table  1.  and  Fig.  6. 

Taking  the  measured  values  of  Xi-  X2  and  X,,.  the  coupling  coeth- 
cients  A>  was  determined  from  the  test  from  the  equations  (14)  which 

For  pm-poses  of  comparison  the  values  of  X ,  and  X.>  calculated  from 5 

the  equations  (1.5)  are  given  imder  X,'  and  X^'.  and  the  value  of  /.>  ' 

X{m.) 


.(U) 


with 


^•'=c 


Xi=2 


,^^andX„^.W(L^-^^) 
VfLC^^^ J  and  X.  =  2,rV(LC) 


(1.5) 


The  wave-length  X.,  will,  therefore,  be  constant  and  independent  of 
the  value  of  C,. 

The  equations  (14)  may  also  l>e  obtained  from  the  equations  (3) 
and  (4)  by  inserting  the  special  values  of  the  case  imder  consideration, 
namelv — 

Ci=C3=C;   Li=L,=  L,  and  Lo=o. 

With  these  substitutions  we  get 


givmg 


Vc, 

2C-l-a 


P- 


LCC,  LC 

...     X.=^=2.^(u;^)andX, 
as  already  obtained  in  equations  (15). 


=  27rv'LC, 


1000     2000     3030     4000     SOOO    6000 

Co  (cm). 

Fig.  6. 

calculated  from  the  known  values  of  the  cai)acities  in  the  three  cir- 
cuits was  also  worked  out  from  the  relation 


W- 


.3.100 

.inii-c 


T 


\o(ra.) 


Fig. 


(a*  11. — la  ilii.-i  eaWC,^;  CO,  the  ci.uplkig  l)eing  purely  magnetic. 
From  equations  (13),.'PH|<ting  te=0.  we  gel 

X,  =  X,V(1-h/.„,).  X,=XoV(l-/„.) (IC) 

"      and  X,=2fl-V(L-t-L,)C (17) 


L-fL, 
X,=2WI<Cy^ 


L-h2L.,\ 


a-i.l  X,--  27rv'(LC).   .  (IS) 


E.XPERI.MESTAr.  RESULTS. 

The  first  Kcrica  of  experiments  to  lie  described  was  made  to  tost 

iiraf-y  of  the  formula'  (14)  and  (15),  and  to  see  how  nearly 

l.itinns  would  hold  although  they  did  not  allow  for  damping. 

I. — The   circuits   (Fig.    .5)   were   n)ntlc   up   with   capacities 

>  — u.lOOcm.    and    inductances    L=  1 15.000  cm.    in    the    two    siile 

liranehes  and  the  coupling  effected  elcclricaliy  by  a  variable  ca|iaeily 

'        '•  'o  (i,0()0  cm.  i)l»ccd  in  the  middle  branch.     A  spark-gap.  S, 

■  I  from  a  coil  with  mercury  break  was  placed  in  one  side 

imd  the  wave-lengths  of  the  OHcillatioUH  prixluccd  in  the  same  ' 


Table  I. 

C'„(cm.)     330      650    1.230    1,820   2,420  3,000  3,G20  4,200  4,800  5,400  6,000 

\,"(m.)  .    302      382       500       580       640  696  734  766  799  820      844 

\i'(ni.)      266       365       483       564       627  680  735  755  791  811      835 

\,(m.)  .1,190    1,190    1,190    1.190    1.190  1.190  1,190  1,190  1,190  1.190  1.190 

\„'(m.)  1,185    1,185    1,185    1.185    1.185  1,185  1,185  1,185  1.185  1,185  1,185 

544       661       743       800  860  892  935  943  974      990 

.     ...     0-911   0-720   0-630  0-545  0-.500  0-4.59  0-436  0-385  0-369  0-340 

.0-903   0-827   0-717   0-631    0-562  0-508  0-461  0-424  0-393  0-365  0-341 

The  above  table  corroborates  the  theory  by  showing  the  con- 
stancy of  the  one  wave-length  Xj.  and  by  exhibiting  a  very  close 
agreement  between  the  values  of  A-,,  and  /,-,.'.  X,  and  X,'.  X,  and  X^'. 
although  the  damping  is  neglected  in  the  formehv  employed. 

The  damjiing  of  each  circuit  measured  by  the  Bjerknes  method 

cave  the  figure 

**  "  8  =  0-12. 

Case  II. — In  order  to  check  the  theory  further,  il  was  api)lied  to 
the  ca-se  of  ]>ure  magnetic  coupling  as  shown  in  Fig.  7  with  equal 
capacities.  C=^3.100cm.  and  inductances  L  =  1 1 5.0tX)  cm.  in  the 
sides  and  an  inductance  oL  in  the  middle.  Various  values  of  a  were 
chosen,  ami  the  wavelengths  of  the  resulting  oscillations  observed 
ami  calculated  from  equation  (1),  put^ing  Cj=  00.  Lo  =  L,=  L,  and 
L5=f/L. 

We  thus  obtam  the  equation — 


whence 


1 


L»C« 

I 


with  corresponding  wave-lengths, 

X,  =  2,rV{(l  -f  2/i)U}.  and  X,     SjrVLC. 
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These  values  will  be  seen  to  agiee  with  the  vahies  that  would  be 
obtained  from  equations  (17)  by  making  the  necessary  substitutions. 

Comparing  the  calculation  with  the  test  for  tliree  separate  values 
of  a,  we  get  the  figures  in  Table  II.  : — 
Table  II. 


\,(iaetres).' 

X2{  metres). 

(  alculation. 

Experiment. 

Calculation.     |  Experiment. 

0-436 

1-00 

2-87 

1,620 
2,050 
3,090 

1,580 
2,050 
2,910 

.1,185          1         1,170 
1,185                   1,210 
1,185                   1,230 

A  further  comparison  of  the  theory  with  the  experimental  results  is 
obtained  by  putting  in  equations  (16)  the  value  of  X,  determined  from 
equations  (17)  and  obtaining  by  a  transformation  of  equations  (16)  a 
value  of  tlie  coupling  coefficient 

Xt'-X.-         x,--v 
"'"     2X„-    ~(27r)-(L  +  I.„)C" 
and   comparing  it  with  another  value  of  the  coupling  coefficient 
obtained  from  equation  (17)  giving 


The  results  obtained  by  putting  in  the  numerical  values  are  given 


in  Table  IH.  :- 

- 

Table  III 

a 

^0 

i-„, 

km- 

0-436 

1-00 

2-87 

1,390 
1,640 
2.280 

0-308 
0-498 
0-754 

0-304 
0-500 
0-743 

Fig.  7. 


Another  interesting  case  investigated  was  the  one  in  which  the  three 
branches  are  separately  tuned  to  have  the  same  frequency,  but  with 
different  values  of  the  capacity 
and  inductance  in  each.  This  cor- 
responds to  the  relation  a=/3=y 
=  0.  for  wliich  values  a  single-fre- 
quency oscillation  should  be  pro- 
duced equal  to  the  oscillation  fre- 
quencyof  each  branch  alone.  This 
was  confirmed  by  experiment. 

Besides    tliis    case,   in   which 
the  two  resultant  frequencies  are 

Iirought  into  comcidence,  there  are  a  number  of  possible  values  for 
the  constants  of  the  three  branches  that  give  rise  to  practically 
single-wave  oscillations  in  one  of  the  branches  not  containmg  the  spark 
owing  to  the  amplitude  of  one  of  the  oscillations  being  very  small. 

For  instance,  in  the  case  where  a=  1  in  Table  II.  it  was  found  that 
in  the  middle  branch  the  oscillation  with  the  loiiiger  wave-length 
possessed  about  10  times  the  energy  of  the  one  with  the  shorter, 
although  their  amplitudes  were  about  equal  in  the  side  branches. 

In  conclusion,  it  is  worthy  of  record  that  when  working  with  timed 
branches  1  and  3,  the  branch  2  could  lie  brought  into  tune  with  these 
by  listening  to  the  soujid  of  the  spark  situated  in  one  of  the  branches 
1  or  3.  When  the  three  branches  were  brought  into  time  by  gradual 
alteration  of  one,  the  tone  of  the  spark  changed  from  a  low  buzzing 
note  to  a  high  hissing  note,  perhaps  on  accoimt  of  the  disappearance 
of  Ijeating  oscillations. 


RADIOTELEGRAPHIC  INVESTIGATIONS.* 

The  war  has  had  a  very  direct  effect  on  radiotelegraphic  investiga- 
tions. About  the  beginning  of  August,  1914,  private  wireless 
(i-lcgraph  stations  throughout  the  Empire  nearly  all  stopped  colleot- 
Min  statistics,  while  naval  and  other  (government  stations  stopped 
'•\    merely  scientific  ob.ser\'ing.     The   radiotelegraphic   stations   in 

is.sia,  Germany  and  neighbouring  countries  doubtless  discontinued 

tilling  up  of  our  forms  as  soon  as  mobilisation  began.     A  few 

lions  in  India,  Australia,  Canada,  the  West  Indies  and  the  United 

ites  are,  however,  still  at  work.  In  the  last-named  country  about 
.ill  stations  are  making  observations. 

The  Committee's  programme  for  the  collection  of  statistics  three 
days  a  week  in  all  i)arts  of  the  English-speaking  world,  and  in  a  few 
other  countries,  was  planned  to  embrace  one  complete  round  of  the 
seasons.     The  fact  that  the  programme  has  been  interrupted  after 

*  Rcfwrt  of  a  fVimmittoe  of  the  British  Asswjciatiou  ciinsisting  of  Sir 
Oliver  I»tl<;<-  (chairman).  Dr.  W.  H.  Ecclcs  (sccn-tary),  Mr.  .Sidni-y  V,. 
Brown.  Dr.  C.  Chrei-.  I'rof.  A.  S.  Eddington,  Dr.  Eivkim-.. Murray,  I'rof». 
.1.  A.  I'Teminc,  G.  \\ .  0.  Howe,  H.  M.  Macdonald  and  .).  VV.  Nicholson, 
.Sir  llinry  Xorman.  Capt.  H.  R.  Kankcy,  Prof.  A.  SchuHter,  Sir  Napier 
Shaw,  I'rof.  S.  P.  Thompson  and  Prof.  H.  H.  Turner. 


only  three  months  of  work  diminishes  greatly  the  scientific  value  of 
such  statistics  as  have  been  collected.  It  also  implies  considerable 
financial  loss.  A  large  batch  of  forms  was  distributed  to  our  Xavy 
in  July  ;  in  clearing  for  action  these  Forms  would  probably  be 
wasted.  The  German  edition  was  distributed  in  June.  The  Russian 
edition  also  was  probably  distributed  before  the  outbreak  of  .war. 

The  extensive  scheme  of  special  observations  projected  for  the 
occasion  of  the  solar  eclipse  failed  almost  completely  in  the  countries 
in  which  the  eclipse  was  visible.  A  small  amount  of  work  was  done  in 
Norway  and  Sweden.  All  the  necessary  forms  had  been  printed,  and 
some  had  been  circulated,  before  the  war  started.  The  financial  loss 
to  the  Committee  in  this  respect  exceeds  a  hundred  pounds. 

The  day-by-day  statistics  collected  in  the  period  April  to  July  have 
been  partially  analysed.  The  conclusions  drawn  from  these  observa- 
tions are  described  below.  Apart  from  any  scientific  value  they 
possess,  they  yield  information  which  will  guide  the  Committee,  when 
the  time  comes,  to  further  attacks  on  the  problems  concerned.  A 
similar  thought  may  be  set  down  as  consolation  for  the  eclipse  failure. 

Analysis  of  Records  of  Strays. 

Diurnal  Variations. — The  principal  and  most  universal  fact  is  that 
the  strays  heard  in  the  dark  hours  are  much  more  numerous  and 
louder  than  those  heard  during  daylight.  If  curves  be  drawn  show- 
ing the  mount  of  disturbance  to  telegraphic  work  from  hour  to  hour, 
two  t}-pes  of  curve  stand  out :  One  in  which  the  changes  from  day  to 
night  and  night  to  day  conditions  are  somewhat  abrupt,  and  another 
in  which  the  changes  are  much  more  gradual.  The  former  curves 
might  be  called  ''  trough  shaped,"  the  latter  "  U  shaped."  The 
former  type  is  met  with  at  sea  and  on  islands  at  a  considerable  dis- 
tance from  the  mainland,  the  other  on  the  mainland,  especially  in  the 
tropics.  The  lowest  point  of  the  U  or  of  the  trough  usually  falls 
a  little  after  midday,  and  the  highest  point  of  the  convex  part  of  the 
curve  occurs  a  little  after  midnight,  in  nearly  all  stations  north  of  the 
Equator.  The  only  exception  to  this  rule  is  found  in  some  records 
from  Lagos,  Nigeria,  where  the  curve  showing  the  intensity  of  dis- 
turbance is  lowest  about  seven  in  the  morning  and  rises  during  the 
daylight  hours.  I'nless  local  weather  conditions  are  producing  great 
disturbance,  the  change  from  night  to  day  conditions  and  vice  versa 
in  stations  north  of  the  Equator  lags  beliind  the  sunrise  and  the 
sunset.  At  some  stations  south  of  the  Equator — e.g.,  Cocos  Island — 
the  opposite  rule  seems  to  be  usual.  These  regular  and  universal 
diurnal  variations  have  an  average  magnitude  which  is  represented 
on  the  arbitrarj'  scale  used  in  the  forms  by  figures  like  2  in  the  day 
and  5  at  night  in  tropical  latitudes,  or  0-3  in  the  day  and  3  at  night 
in  temperate  latitudes.  These  figures  are  greatly  affected  by  local 
meteorological  conditions,  which,  in  fact,  frequently  overwhelm  aU 
the  statements  set  forth  above. 

Periods  of  E.vcessive  Disturbance. — Occasionally  the  radiotele- 
graphic work  at  a  station  is  rendered  almost  or  quite  impossible  for 
a  period  by  strays  of  vigour  and  number  greatly  exceeding  the 
average.  These  occurrences  are  for  brevity  called  "  X  storms,"  the 
term  "  X  "  being  an  alternative  designation  for  "  stray  "  or  "  atmo- 
spheric." When  an  X  stoi-m  happens  in  the  day  and  lasts  more  than 
an  hour  or  two,  it  may  completely  alter  the  character  of  the  curve 
of  that  day's  disturbances,  and  even  make  the  day  portion  of  the 
curve  higher  than  the  night  portion.  An  analysis  of  the  records  has 
shown  that  X  storms  occur  within  the  same  two  or  three  days  over 
very  wide  areas.  Occasionally  X  storms  are  reported  almost  simul- 
taneously at  places  .several  himdred  miles  apart,  but  more  usually  the 
X  storms  occurring  at  such  distances  are  separated  by  several  hours. 
Some  of  the  European,  .American  and  Canadian  X  storms  have  been 
compared  with  the  meteorological  rccorils  and  charts  for  the  two 
continents.  The  comparison  has  shown  very  ])lainly  that  periods  of 
severe  strays  coincide  with  periods  of  low  barometer,  high  wind 
velocity,  rapid  change  of  temperature,  great  rainfall,  and,  esjiecially, 
rapid  barometer  fluctuations.  In  1  w  latitudes  the  barometer 
fluctuations  during  violent  X  storms  can  usually  be  followed  on  any 
ordinary  instrument.  The  wor.st  X  storm  in  the  European  records 
was  accompanied  by  the  rapid  movement  of  a  low-pressiuc  system 
in  a  north-easterly  direction.  In  24  hours  the  eye  of  the  cyclone 
moved  from  a  point  soutli-w(!St  of  Lisbon  to  (he  Xoi'th  Sea,  and  in 
another  24  hours  into  the  Gulf  of  Bothnia.  The  worst  X  .storm  in 
the  American  records  was  also  accompanied  by  the  exceptionallv 
rapid  movement  eastward  from  the  Pacilic  of  a  cyclonic  depression 
with  ste"p  pressure  gradients.  .'\  report  from  a  C^alifornian  station 
of  the  .Marconi  Wireless  Telegraph  Co.  of  America  on  this  latter 
occasion  states  that  the  barometer  was  fluctuating  between  20-44  in. 
and  29-52  in.  very  rapidly,  the  variations  being  accompanied  by 
gusts  of  wind  which  attained  the  velocity  of  70  miles  \v'V  hour.  The 
disturbance  produced  in  the  Iclephones  by  the  strays  amounted  to  a 
roar.  On  this  occasion,  between  I  p.m.  and  night,  the  strays  rapidly 
diminished  as  the  wind  fell  and  the  barometer  rose,  The.se  meteoro- 
logical conditions  arc  precisely  tho.so  that  accompany  or  precede 
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thunderstorms  and  line  squalls  ;  and,  in  fact,  the  records  of  the 
Meteorological  Offices,  and  of  the  observers  reporting  to  the  Com- 
mittee, all  lead  to  the  conclusion  that  X  storms  are  often  associated 
with  thimderstorms  at  places  not  very  far  distant.  Sometimes  all 
the  sjTuptoms  of  thunder  weather,  except  thxmder  and  lightning, 
may  be  present  in  a  locality  and  a  heavy  X  storm  be  recorded. 

It  is  well  known  that  the  unstable  atmospheric  conditions  liringing 
thimder  weather>sometimes  move  at  a  relatively  slow  rate  from  place 
to  place,  and  may  have  their  movements  traced  by  the  ordinary 
methods  of  meteorology.  The  analysis  of  the  radiotelegraphic  records 
shows  that  such  convective  weather  can  be  anticipated  several  days 
in  advance.  A  report  received  from  the  wireless  telegraph  station 
of  the  Government  of  Australia,  situated  at  Esperance,  states  that 
during  the  daytime  rain  is  preceded  in  at  least  80  per  cent,  of  cases 
by  intermittent  disturbances. 

This  conclusion  is  borne  out  in  other  ways  by  some  of  the  records 
forwarded  to  the  Committee.  There  is  evidence  that  north-west 
winds  on  our  Atlantic  coasts,  especially  in  the  winter,  are  associated 
with  strong  strays  at  Irish  stations  and  at  sea.  The  atmospheric 
convection  produced  by  the  land  may  be  sufficient  to  accoimt  for  this. 
It  may  be  mentioned  here  as  verj'  significant  that  the  months  of 
the  greatest  X  storms  in  the  Mediterranean  are  shown  by  the  recods 
to  be  September  and  October,  the  months  of  cyclonic  weather. 

As  a  whole  the  statistics  show  that  there  appear  to  be  two  kinds 
of  X  storm  occurring  in  the  daytime:  (1)  Those  produced  by  con- 
vective conditions  in  the  atmosphere  within,  perhaps,  100  miles  of 
the  station,  which  may  be  termed  local  X  storms  ;  (2)  those  originat- 
ing at  a  distance.  Regarding  the  first  class,  they  may  occur  almost 
simultaneously  over  a  whole  continent,  but  this  is  only  because  con- 
vective conditions  happen  to  be  ruling  all  over  that  area.  Stations 
not  too  far  outside  the  boundary  of  such  a  region  also  receive  many 
strays,  but  apparently  their  distance  must  be  limited  to  witliin  200 
miles  of  the  disturbed  regions.  In  general,  we  may  conclude  that 
the  observation  of  strays  in  the  daytime  constitutes  a  method  of 
feeling  the  fringe  of  a  region  of  convective  weather,  and  so  antici- 
pating thunder  and  rain  a  day  or  two  in  advance.  Of  course,  this 
ability  to  prophesy  the  advent  of  thunder  weather  is  well  known,  and 
is  as  old  as  wireless  telegraphy  itself ;  but  hitherto  it  has  been 
thought  that  the  electric  discharges  at  a  great  distance  were  respon- 
sible for  the  strays  heard  at  the  station  attempting  to  prophesy.  The 
present  analysis  indicates,  rather,  that  at  any  rate  in  the  daytime  the 
strays  are  frequently  due  to  verj-  local  discharges,  often  too  weak 
to  give  noticeable  lightning  or  thunder,  but  definitely  indicative  of  an 
approaching  period  of  instability  in  the  atmosphere. 

The  second  kind  of  X  storm  is  not  of  strictly  local  origin,  but  is 
sometimes  traceable  in  the  stray  observations  made  hourly  at  the 
Malta  station  of  the  Eastern  Telegraph  Company,  and  the  Sierra 
Leone  station  of  the  African  Direct  Telegraph  Company.  There  is 
evidence  that  on  certain  occasions  the-  same  cau.se  is  affecting  l)oth 
stations,  though  they  are  separated  by  2,500  miles,  mostly  across 
mountuhi  and  desert. 

As  regards  disturbances  observed  at  night-time,  these  are  also  fre- 
quently verj'  local  and  due  to  convective  weather,  but  there  is  pro- 
bably, a  greater  proportion  of  non-local  storms  than  a])])ears  in  the 
day  records.  In  this  connection  may  be  noted  a  report  from  Aus- 
stralian  stations  that  the  worst  and  most  continuous  tj-pe  of  disturb- 
ance (apart  from  local  thunderstorms)  occurs  on  calm  nights  when 
the  sky  is  blue  and  starry. 

As  a  contrast  to  the  prevalence  of  strays  during  convective  weather 
may  be  instanced  the  fact,  reported  by  Lieut.  E.  R.  Macpherson  from 
Sierra  Leone,  that  a  verj'  dr\'  wind  which  blows  periodically  for 
several  days  on  the  west  coast  of  Africa  causes  an  almost  complete 
ce-ssation  of  strays  immediately  it  starts,  and  allows  of  their  resump- 
tion immediatelj'  it  stops.  On  the  other  hand,  the  monsoon  period 
on  the  same  coast  is  one  marked  by  great  X  storms. 

Aiirwal  Iliiplnys  and  Strays. — By  the  kindness  of  General  Geo.  P. 
Scriven,  chief  signal  officer  of  the  United  States  Army,  the  Com- 
mittee have  been  able  to  obtain  repf)rts  from  officers  in  the  wireless 
stationsof  Alaska  concerning  the  presenceorabsenceof  any 
connection  between  auroral  displays  and  disturbances  due  to  natural 
electric  waves  or  atmospheric  discharges.  At  six  stations  special 
observations  have  been  made  duting  the  later  months  of  the  past 
winter.  Various  types  of  aurora  were  watched,  but  nearly  all  the 
observers  reported  that  the  appearance  or  disappearance  of  aurora; 
caused  no  unusual  flisturbances. 

The  21-'lny  Period  of  Magnclic  Varialiom. — Such  of  the  rodio- 
telegraphic  records  as  were  suitable  for  the  purpose  have  been 
analysed  with  a  view  to  detecting  a  27-day  period  in  the  eases  :  days 
with  many  strays,  nights  with  many  strays,  nights  with  few  strays. 
No  trace  i>i  this  period  or  of  any  nearly  equal  ]x-rind  has  as  yet  been 
found,  but  the  matter  cannot  l)e  regarded  ns  set  tied  fill  more  numerous 
an<l  more  continuous  records  are  available. 


EFFICIENCY  OF  LOADED  TELEPHONE  LINES. 

At  the  request  of  the  Austrian  Telegraph  and  Telephone  Depart- 
ment, E.  E.  Detritsch,  a  Vieima  telephone  engineer,  has  made  ex- 
tensive comparative  tests  regarding  the  relative  efficiency  of  tele- 
phone lines  using  Pupin  coils  and  those  without  these  coils,  as  also 
lines  using  Krarup  coUs.  The  following  points  of  general  interest 
were  given  in  a  recent  number  of  the  ■"  Telephone  Engineer  "  : — • 

1.  Efficiency  of  Ordinary  Telephone  Line<. — The  lines  measured 
showed  in  general  about  the  same  strength  of  wire — namely.  5,  4,  3-5  ^ 
and  2-5  mm.  (13  '64,  5  32,  9  64  and  3  32  in.,  or  0-26,  01.5,  014  and 
OOP  in.).     The  damping  coefficients  or  damping  effects  found  for 
these  ■n-ires  are  as  follows : — 

13  (U  in.  wire,  bronze  wire  ^=00019 

5/32in.  wire,  bronze  wire   /3=0OO28 

9  64  in.  wire,  bronze  wire  (3=0003.5 

1 /8  in  wire,  bronze  wire   /J=00044 

3  32  in.  wire,  bronze  wire  ^=00100 

.T  64in.  wire,  bronze  wire  /3=00132 

1/16  in.  \rire,  bronze  wire  /3=00167 

The  rapid  rise  of  the  dampinc  effect  when  passing  from  1  'Sin.  wire 
to  the  3  32  in.  wire  is  due  to  the  fact  that  the  thmner  bronze  Avire 
neces-sitated  the  use  of  another  bronze  mixture  than  that  used  in  the 
heavier  wire,  which  residted  in  a  corresponding  decrease  in  the 
specific  conductivity  of  the  \^are.  One  obtains  a  good  picture  of  the 
efficiency  of  the  various  conductors  when  relating  the  damping  effect 
to  that  of  a  5  mm.  (13/64  in.)  wire.  The  specific  damping  effect  is 
^=0-002.  It  has  to  be  determined,  therefore,  what  dampins 
effect  per  kilometre  (0-62  mile)  of  the  wire  used  is  equivalent  to  the 
standard  of  comparison  of  the  5  mm.  (13/64  in.)  lironze  wire.  The 
table  is  as  follows :  The  damping  effect  of  1  km.  (0-62  mile)  bronze 
wire  of 

40  mm.  (11/64  in.)  bronze  wire  is  equivalent  to  1-47  km.  (0-93  mile) 
3-5  mm.  (  9/64  in.)  „  ..  .,  1-84  km.  (1-34  mile) 

30mm.(     l/8in.)  2-.30  km.  (1-42  mile) 

2-5mm.(  3'32in.)  , 5-30  km.  (3-28 mile) 

20  mm.  (  5  64  in.)  , 6-90  km.  (4-37  mile) 

l-.5mm.(   1/16  in.)  8-80  km.  (5-45  mile) 

of  5  mm.  (13  '64 in.  standard  bronze  wire. 

2.  Efficiency  of  Ordinary  Cables. — There  are  three  types  of  cables 
that  are  used  by  the  Austrian  department,  two  for  party  lines  and 
ordinarj'  telephone  service  with  0-8  mm.  (1/32  in.)  copper  conductors, 
and  the  other  with  0-6  mm.  (approximately  1/32  in.)  copper  con- 
ductors. The  other  tj-pe  is  a  Krarup  cable  used  for  very  important 
telephone  service,  such  as  between  large  cities  and  special  govern- 
ment lines.  Here  2  mm.  (3/32  in.)  copper  conductors  are  used, 
wound  with  0-3  mm.  (1/64  in.)  iron  wire.  This  type  f  cable  is  also 
used  when  communicating  between  the  Vienna  and  suburban  ex- 
changes— i.e..  tnmk  wire  ser\ace.  The  specific  damping  effect  for 
the  three  cables  is  as  follows  : — 

Krarup  cables  with  20  mm.  (3/32  in.)  conductors  /3=0-0140 
Telephone  cables  with  0-8  mm.  (1  32  in.)  conductors  ^=007.i0 
Telc))honc  cables  with  0-6  mm.  (1  32  in.)  conductors  ,3=0- 1160 
The  efficiency  is  somewhat  bettor  when  a  little  heavier  iron  wire 
is  used  for  winding  around  the  conductors.  The  damping  effect 
decreases  slightly  and  the  characteristic  increases,  which  is  of 
advantage  to  telephone  service.  If  no  iron  wire  is  used  the  damping 
effect  increases  for  a  2  mm.  (3/32  in.)  copper  wire  to  00260  and  the 
characteristic  drops  down  to  the  very  unfavourable  value  of  Z 
=  243  e-'5'40'i.  Special  attention  is  called  to  the  great  damping 
effect  of  the  ordinary  telephone  cables.  The  damjjing  effect  of 
10  km.  (6-2  miles)  cable  of  1  '32  in.  conductors  is  efjuivalent  to  that 
of  .lOO  km.  (310  miles)  of  1364  in.  bronze  wire,  and  the  effect  of 
6-2  miles  of  0-6  mm.  (I  32  in.)  copper  line  is  equivalent  to  610  km. 
(378  miles)  of  standard  bronze  wire.  On  the  other  hand,  the  damping 
effect  of  the  Kraruj)  cable  is  very  slight,  1  km.  (0-62  mile)  being 
equivalent  to  only  7-3  km.  (4-5  miles)  of  o  mm.  (13/64  in.)  bronze  wire. 
This  damping  effect  is.  therefore,  nuich  closer  to  that  of  a  2  mm. 
(3'32  in.)  wire.  This  is  due  to  the  fact  that  the  material  used  for 
this  smaller  bronze  wire  is  of  greater  strength  than  that  for  the  heavier 
wire,  and  therefore  of  almost  double  the  resistance  as  the  copper  wire 
in  the  Krarup  cable. 

3.  Efficiency  of  Pupin  Lines. — The  tests  made  with  the  telephone 
lines  e<iui[)[H'(l  with  Pupin  coils  showed  results  which  corresponded 
exactly  with  the  theoretical  com])uta(ions.  With  Pupin  coils  of 
01  heni-\'  self-inductaiKo  and  an  effective  rcsi.sfance  of  .5  ohm,  a  fre- 
queniy  such  that  w  — 5.000  is  obtained,  if  the  coils  are  usetl  at  dis- 
tances of  6-2  miles.  The  damping  effects  inuler  these  conditions, 
were  as  follows  : — 

11  Ii4in.  hrmizc  wire   ;3  =  (in(n7 

9  1)4  in.  bronze  wire   fi   .(100211 

1/8  in.  bronze  wire  ;j  =  0()()24 

3/32  in.  bronze  wire   /S=00048 
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When  compared  to  the  damping  effect  of  a  5  mm.  (13/64  in.) 
bronze,  the  damping  effect  of  Pupinised  teleplione  lines  is  as  follows  : 

11  ti4  in.  lironze  wire  corresponds  to  the  damping  effect  of  0-52  mile  of 
1.3/64  in.  wire. 

9,64  in.  bronze  wire  corres[)onds  to  the  damping  c'tTect  of  0'62  mile  of 
13/64  in.  wire. 

1/8  in.  bronze  wire  correspond.';  to  the  damping  etfect  of  0-77  mile  of 
13/64  in.  wire. 

3  32  in.  bronze  wire  corresponds  to  the  damping  effect  of  1-55  mile  of 
3/64  in.  wire. 

It  is,  therefore,  feasible  to  substitute  telephone  lines  of  13  64  in. 
bronze  -n-ire  up  to  lengths  of  434  niUes  by  9/64  in.  bronze  wire,  and  for 
lengths  of  lines  beyond  434  mUes  bronze  wire  of  11/64  in.  thickness, 
provided  Pupin  coils  are  used. 

Pnpin  Cables. — The  specific  damping  effect  of  the  Pupin  cables  in 
service  is  lower  by  almost  half  than  that  of  Krarup  cables  having  the 
same  thickness  copper  conductor.'.:.  The  average  damping  eflfect  of 
a  Pupin  cable  is  ^=0-0068,  and  1  km.  (0-62  mile)  of  such  a  cable 
has  no  greater  damping  effect  than  3-5  km.  (2- 17  mile)  of  bronze  ^vire 
of  5  mm.  (13/64  in.)  thickness. 

Efficiennj  of  Complex  Lines. — In  telephone  lines  inado  up  of  various 
t'l'pes  of  lines  the  efficiency  is  always  lowered  by  reflection  losses. 
The  magnitude  of  these  losses  stands  in  a  certain  definite  relation  to 
the  difference  in  magnitude  of  the  characteristics  of  the  types  of 
lines  used  in  the  telephone  circuit.  If  these  characteristics  of  the 
different  types  of  lines  are  the  same,  then  there  are  practically  no 
reflection  losses.  For  example,  hnes  made  up  of  3  mm.  and  4  mm. 
wire  directly  connected  to  a  line  of  5  mm.  wire  give  no  losses.  On 
the  other  hand,  to  connect  2  mm.  (3/32  in.)  wire  with  another  line 
of  5  mm.  (13/64  in.)  wire  is  dangerous,  as  the  characteri-stic  of  the 
3/32  in.  line  lies  very  near  to  1,000,  and  is,  therefore,  much  higher 
than  that  of  the  thicker  wire  line.  The  greatest  losses  are  observed 
where  lines  wiih  greatly  varying  characteristics  are  coiuiected,  as 
the  line  Triest-Zara,  where  long  stretches  haveKi'arup  gutta-percha 
cables  witfi  a  characteristic  of  300  connected  to  5  mm.  (13/64  m.) 
wires  with  a  characteristic  of  600.  the  losses  being  0-3.5220  at  <u=.5,000. 
Like  great  losses  are  noticed  on  the  line  Vienna-Bielitz,  where  Pupin 
loaded  wires  with  a  characteristic  of  1,400  are  connected  to  Krarup 
cables  with  a  characteristic  of  400,  the  losses  being  0-21525  with 
u  =  5,000.  Even  when  connecting  Pupin  cables  direct  to  telephone 
wires  the  reflection  losses  are  so  great  that  the  advantages  of  these 
cables  through  their  low  damping  effect  are  lost  again.  These  losses 
are  not  so  great  when  Krarup  cables  are  comiected  to  heavy  lui- 
eovered  telephone  wires.  No  losses  at  all  are  noticed  when  open 
wires  are  connected  to  the  ordinary  telephone  cables,  which  is  to  be 
expected,  since  the  characteristic  of  the  copper  conductors  in  the 
cable  of  0-8  mm.  (1/32  in.)  diameter  have  a  characteristic  of  500, 
which  is  about  the  .same  as  that  of  heavier  uncovered  wires.  It 
would  seem  from  the  obsenations  that  Krarup  cables  or  ordinary 
telephone  cables  can  be  connected  to  uncovered  ordinary  telephone 
wires  as  described,  without  disturbance  of  the  various  electric  factors. 
On  the  other  hand,  connection  of  Pupin  loaded  telephone  lines  to 
Krarup  cables  or  of  Pupin  cables  to  telephone  lines  must  be  avoided. 

General  Principles  for  P ti pinisalion  of  Lines. — The  reflection  losses 
that  occur  when  Krarup  cables  are  connected  to  pupinised  telephone 
lines  are  so  great  that  they  must  be  watched  in  the  case  of  lines 
whose  total  damping  effect  is  3,  =  ].  With  increasing  length  of  the 
pupinised  line  this  fact  becomes  less  noticeable,  as  the  losses  arc  dis- 
tributed over  a  greater  number  of  miles.  The  increase  of  efficiency 
through  the  Pupui  coils  would  then  be  the  greater  factor. 

Pupinisation  of  uncovered  teleplione  lines  is  only  advisable  for 
long  lines  who.sc  damping  effect  (,:(,)  without  Pupin  coils  is  at  least 
2  to  2-5.  In  this  case  tbc  gain  would  be  from  /ii|  =  10.  Pupin  lines 
should  always  be  used  for  direct  long-distance  lines  without  inter- 
mediate stations — i.e.,  between  large  cities  having  direct  telephone 
connection.  The  connection  of  cables  of  low  characteristic  within 
pupinised  lines  should  be  avoided  and  the  line  should  be  as  uniform 
in  character  as  regards  thickness  and  material  of  wires  as  possible. 

It  W!is  finally  attempted  to  eliminat.-  the  bad  effects  in  reflection 
los.ses  noticed  when  connecting  pupinised  u7icovercd  linos  to  Kraru]> 
cables  by  various  means.  It  was  found  [lossible  to  load  cables 
having  fairly  heavy  conductors  with  self-inductances  in  such  a 
way  that  they  were  given  a  characteristic  which  made  them  suitable 
for  connection  to  Pui)in  lines  as  well  as  to  ordinary  lines.  The  coils 
need  not  be  built  in  at  special  points  either,  although  a  certain 
systematic  construction  is  advisable.  There  are  no  objections  to 
loading  Krarup  cables  with  Pupin  coils.  Tbe  Krarup  cables  have  an 
artiMcially  inerea.sed  self-inductance,  and  it  would  be  Hullieicnt  to 
insert  evm-  3  to  3-5  miles  a  Pupin  coil  of  0-2  lieiuy  irifluctance  in 
ord(-r  to  raise  tbc  characteristic  of  the  cable  from  400  to  StW)  or  !)00 
and  d.-crcase  the  damping  effect,  from  [i  00110  to  0-0070  or  ()-(lt»80. 
The  cost  of  pupinisation  would  be  about  one-third  of  the  costs  of 
copper  conductors  used  in  cables  without  the  iron  winding. 


A  NOTABLE  ELECTRIC  WINDER. 


Summary. — Reference  is  made  to  the  influence  of  drum  profile  on  the 
performance  of  a  winder,  and  diagrams  of  a  number  of  winders  »re  given. 
The  new  12-ton  winder  at  the  Cwm  Colliery,  belonging  to  the  Great 
Western  Colliery  Co.,  is  described  in  detail. 

As  long  ago  as  1908,  Mr.  H.  Brainwell  directed  attention  to 
the  question  of  the  influence  of  drum  profile  on  the  performance 
obtained,*  and  described  an  ingenious  t)'pe  of  drum  which  he 
had  designed  for  the  electric  winder  at  the  Maritime  Pit, 


PIgin  Cylindrical  Drum  ISft.Diam.without  BahrKe  Rope 

Spiro-Cijlindhcal  Drum  litolSft.Diam  without  Balance  Rope. 

Fig.  1. — Showixo  Influence  of  Drum  Profile  on  Perform.4nce. 

belonging  to  the  Great  Western  Colliery  Co.  This  winder,  it 
will  be  remembered,  was  designed  for  an  output  of  175  tons 
per  hour  from  a  depth  of  1,110  ft.,  and  the  diagrams  (Fig.  1) 
were  given  by  Mr.  Bramwell  for  three  different  t}-pes  of  winder, 


-*o--^      J      I 


-SplBO-CVI.INnRIC.\I.  DiU'M  (UUAMWF.LL). 


all  intejuled  for  the  same  duty.  The  inii)roved  performance 
of  the  winder  having  the  s)>iro-cylin(lrical  drum  is  evident  from 
the  diagrams.  Prior  to  1 908  spiro-cylindrical  drums  were  used, 
but  as  far  as  we  are  awar(*  Mr.  Rraniwell  was  tlie  first  to  suggest 
•"•'^I'rococdings  "  South  VValcH  Inst,  of  Kngineem,  Vol.  XXVI. 
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that  the  power-time  diagram  could  bs  greatly  improved  bv 
coiling  the  spiral  at  a  var\-ing  rate  up  the  cone,  thus  increasing 
the  diameter,  at  fij-st  rapidly,  and  afterwards  more  slowlv.  A 
diagram  of  the  drum  used  is  given  in  Fig.  2,  and  of  the  26.'f  coils, 
three  are  dead  on  the  small  end  of  the  drum,  four  are  wound  on 
the  part  varying  from  7J  ft.  to  8  ft.  in  diameter,  four  are  wound 
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From  the  general  arrangement  drawings  (Fig.  6),  it  will  be 
.seen  that  the  drum  is  of  spiro-cylLndrical  form,  12  ft.  to  IS  ft. 
in  diaraet.er.  An  unusual  and  interesting  feature  of  the  drum 
is  that  the  small  diameter  is  at  the  centre.  This  diabolo 
arrangement  of  drum  was  adopted  on  account  of  the  con- 
siderable^distance  between  the  pithead  sheaves.     With^the 
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Fig.  3.— Torque-iukj.-  Diagkams  of  Wisdebs  for  the  Same  Duty. 


on  the  conical  part  varying  from  8  ft.  to  15  ft.  in  diameter,  and 
the  remainder  are  wound  on  the  cylindrical  part.  More 
recently*  3Ir.  A.  E.  du  Pasquier.  in  an  informative  Paper  on 
"  Electric  Winding  Engines,"  discussed  the  same  question. 
Of  the  many  exam]>ies  which  he  gave,  the  torque  diagrams  of  a 
number  of  G-ton  winders,  all  calcidated  for  outputs  of  300  tons 
per  hour  from  2,250  ft.,  are  of  particular  interest,  as  they 
illustrate  in  a  striking  manner  the  effect  of  comparatively 
small  changes  in  the  conditions  or  winding  cycle.  The  dia- 
grams referred  to  are  reproduced  in  Fig.  3.  In  connection  with 
this  examj)le,  31r.  du  Pasquier  stated  that  a  12-ton  lift  was 
being  carefully  considered,  and  that  if  adopted  the  winding 
proposition  would  be  greatly  improved. 

A  12-ton  lift  was  ultimately  decided  upon,  and  it  is  the  pur- 
pose of  this  article  to  describe  the  mechanical  and  electrical 
details  of  the  winder.  The  macliine  is  being  ej-ected  at  the 
Cwm  Colliery  (Gnjat  Western  Colliery  Co.),  to  the  designs  of 
:Mr.  Bramwell.  Messrs.  Fraser  &  Chalmers,  of  Erith,  are  the 
makers  of  the  whole  of  the  mechanical  parts  of  the  winder,  and 
the  entire  electric  equipment  is  being  supplied  by  the  British 
Westinghou.se  Electric  &  Mfg.  Co.,  of  Manchester.  Torque- 
tuj'n  and  horse-power  time  diagrams  are  given  in  Figa.  4  and  5. 
The  chief  particulars  of  the  machine  are  summarised  below  : — 
General — 

Net  load 12  tons 

Depth  of  shaft  2.250  ft. 

Output  jwr  hour   3G0  toiLs 

Cycle-- 

Duration  of  cycle 120  sees. 

Xet  winding  period  108  sees. 

-Acceleral  ing  ])eriod  21  sees. 

Constant-siieed  ))eriod 66  sees. 

Ketarding  jwriod 21  sees. 

Decking  jK-riod     12sccs. 

f^prcila — 

.Maximum  hoiifting  speed     l.G.'iO  ft.  per  miu. 

.Miiximum  «i)eed  of  drum     28-U  revs,  per  niiii. 

('fi[ff  and  y^iihs — • 

Weight  of  eaehengc  and  chains 12-28  tons 

Nunilierof  decks  per  cage    2 

NumlhTof  tul)sperdeck      4 

Weiglitofeach  tub 0-.53C  tons 

Ho/H  — 

Diameter  of  ro|)c  2|  in. 

Weight  of  rope 56-25  lb.  per  falhoni 

JJruiii  - 

Typi.-nf  drum    Spiri>-cyliMdrical 

Inertia  of  dnim 265,000  Ib.-ft. 

Diameter  of  drum     12  ft.  to  18  ft. 

nUirnd  Shea  vet— 

I>ittmctcr    IS  f( 

Centre-to-eenlrc  dintonee    iifl.   loin. 

♦  •'  ProcccdingK  "  tloulh  Wnlcg  ln»l.  of  Knginccrg,  Vol.  XXVI If. 


ordinary  arrangement  of  drum  this  centre-to-centre  distance 
would  have  necessitated  either  great  overall  width  or  two 
separate  drums,  and  this  would  have  resulted  in  a  considerable 


Fig.  4. — ToRQUE-TrRX  Diagram  for  12-tos  Winder. 

increase  of  inertia  and  higher  initial  cust.     Another  feature  of 
interest  is  the  lapping  of  the  rope  on  itself  on  the  cylindrical 


"ZD      S5     35      50     S5     TO     fid    '90     iSriuS     lio 
Seconds. 

Fii;.  5. — H.P.-TiMK  Diagram  khu  12. ton  Windkr. 

[lart  of  the  drum.     Without  such  <)Vi'iNi|>))iug  it  would  have 
been  necessary  to  use  a  drum  of  30  ft.  in  diameter,  and  of  more 
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than  100  tons  in  weight.  Although,  lapping  of  the  rope  is 
viewed  with  suspicion  by  many  colliery  engineers,  it  is,  never- 
theless, common  practice  under  the  heaviest  conditions  in 
South  Africa  and  in  America,  and  in  the  present  instance  a 
very  good  case  has  been  made  out  in  favour  of  its  adoption. 
Valuable  information  on  the  coiling  of  winding  ropes  on  drums 
was  published  by  Mr.  Bramwell  about  a  year  ago.* 
When  overlapping  is  iised  the  rope  must  be  raised  up  to 


a  nominal  (R.M.S.)  rating  of  900  b.h.p.  at  28-6  revs,  per  min. 
From  Figs.  4  and  5  it  will  be  seen  that  the  design  of  the  drum 
is  such  that  tlie  load  is  so  very  well  equalised  that  mider 
ordinary  conditions  the  two  motors  will  not  be  required  to 
exert  a  greater  output  than  about  2,700  b.h.p.,  but  the  motors 
are  designed  to  be  capable  of  giving  well  over  100  per  cent, 
overload  if  necessary.  The  motors  are  controlled  on  the 
equalised  Ward-Leonard  system. 


Fig.  6. — Aeraxgemest  of  I2tos  Winder  and  Load  Eql  \i.i->lk. 


re-coil  on  the  first  layer  by  means  of  a  filling-in  strip,  and  in  the 
case  of  a  grooved  barrel  the  several  sections  depicted  in  Fig.  7 
result.  From  this  diagram  it  will  bo  noticed  that  the  point  K 
is  at  the  same  jilace  in  the  circumference  on  each  coil  right 
across  the  face  of  the  drum.  The  wear  on  the  rope  will,  there- 
fore, occiu-  at  fixed  intervals,  and  the  position  of  this  series  of 
points  can  bo  changed  from  time  to  time  by  paying  out  a 
length  of  rope,  less  than  one  coil,  from  the  dead  end.  To 
fti.iliJK  this  to  fee  done  there  is  a  reel  which,  although  normally 
pi;d  to  the  drum,  may  be  rotated  relatively  to  the  drum, 
!  it  by  pa}'ing  out  one-third  of  a  coil  on  the  first  occasion 
I  second  one-third  on  a  subsequent  occasion  the  wear  is 
buted  over  tlu'ee  series  of  points  throughout  the  length 
■'  i  uii  rope.  The  position  of  this  reel  is  shown  in  Fig.  9. 
I'l '  1111  this  drawing  it  will  be  seen  that  there  are  three  dead  coils 
ill  .1.  deep  groove  at  the  centre  of  tho  drtini,  five  live  coils  on 
til  ■  |iart  12  ft.  to  13  ft.  in  diameter,  and  three  live  coils  ou  the 
^' Hill.  The  cylindrical  portion  of  the  drum  carries  20  coils 
in  the  first  layer,  and  the  remaining  length  of  rope  is  coiled 
on  t  he  second  layer.  The  brake  drums  are  19  ft.  in  diameter 
and  13^  in.  wide  on  the  face.  The  drum  shaft,  2  ft.  in  diameter 
between  the  bearings,  is  of  Siemens-Martin  steel,  and  is 
26  ft.  6  in.  long  over  all.  The  half  couplings  are  forged  solid 
(villi  the  shaft,  and  tho  journals  aro  20 in.  in  diameter  and 
G  in.  in  length. 

The  drum  is  driven  by  two  interpole  motors  arranged  one  at 
lacli  end  of  the  shaft,  as  shown  in  Fig.  6-     Each  motor  has 

•  '•  Proceodiiigs  "  South  Waloa  Iiwt.  of  Kngineer!),  Vol.  XXX. 


The  motor-generator  flywheel  set  consists  of  an  1,800  h.p. 
slip-ring  induction  motor  coupled  to  two  750  lew.  (R.M.S. 
rating)  550-volt  continuous-current  dynamos  and  a  40-ton 
flywheel.  The  set  runs  normally  at  48-5  revs,  per  min.,  and 
tlje  speed  is  varied  by  means  of  a  liquid  type  automatic  slip 


Fio.  7. — "  FiLLiNa-nj "  Stiiip  for  Raising  iilv.  Rors  to  the  Second 
Laykr. 

regulator,  so  as  to  oiuble  the  flywheel  to  cquali.sc  the  demand 
for  power  from  tho  mains.  This  regulator  is  operated  by  a 
motor  magnet,  which  is  energised  from  the  lino  through  the 
medium  of  series  transfoi'mers.     The  induction  motor  has  six 
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poles,  and  is  designed  for  a  2,200-volt  three-phase  25-cycle 
supply.  The  generators  have  interpoles  and  compensating 
windings.  They  are  snffiriently  large  to  supply  the  winder 
motors  under  all  conditions  of  loading.  The  flywheel  is  of 
cast  steel  and  is  12  ft.  6  in.  in  diameter.  It  is  mounted  at  the 
end  of  the  shaft,  and  mav  be  readilv  disconnected  so  as  to 


Leonard  set  are  arranged  for  both  ring  and  flow  lubrication 
the  oil  for  the  latter  being  stored  in  an  overhead  tank  of 
capacity  sufficient  to  supply  oil  for  a  period  of  one  hour  aft^ 
the  oil  pumps  are  stopped.  There  are  two  oil  pumps,  one 
motor-driven  and  the  other  chain-driven  from  the  shaft  of  the 
flvwheel  set. 


EXCITER         INDUCTION  G£NERA>TORS 

4A0V.         MOTOR,  1800 HP      EACH  7S0 HM, S50V. 


l''ni.  S.   -Bl.MiRAM  OF  OoNN'BCTION.S  <l|.'  12toN  Kl.UCTItK^  W'lNKf.B,    \N1>  I,ll\l>  I'Xn 


reduce  (he  no-load  loHRes  when  the  set  is  only  required  to 
nwiKe  an  occusioiuil  wind  with  a  licht  load,  as  mav  \v,\.\^w\ 
diiniiL'  tlie  night.  A  han.l-operat.e.d  biakc  is  provided  to  bring 
tlie  flywheel  to  rust  ijtiickiy  if  desired.  A  very  complete 
Byutcm  of  lubrication  is  installed.     The  bearijigs  of  the  Ward- 


Froni  the  diagraiii  of  connections  (I'-jg.  g)  jt  will  be  .icon  that 
a  set  of  disconm^cting  links  is  ariiiiiui'il  so  that  cither  winding 
motor  or  (hither  Waid-I.eonard  S'''icr,itor  can  be  cut  out  of 
circuit  if  desired,  allowing  the  winder  to  be  oporat<!d  at  a 
reduced  output.     The  dc])th  indicator,  which  is  of  the  vertical 
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type,  consists  of  two  vertical  screws  driven  from  the  drum  shaft 

by  gearing.     Each  screw  is  furnished  with  a  nut  and  pointer 

to  indicate  clearly  the  position  of  the  cages  in  the  shaft.     An 

over-binder  aiTanged  so  as  to  operate  the  brakes  and  cut  off 

'  'ii-  supply  to  the  motors  at  a  predetermined  point  in  the  wind 

irted.     In  addition,  an  automatic  acceleratinu  and  retarding 

.ice  is  provided,  which  limits  during  starting  the  displace- 

iit  of  the  driver's  control  lever  and  automatieallv  returns 

ti>  the  "  off  "position  towards  the  end  of  the  wind.     As  the 

•  d  of  the  winder  motors,  when  controlled  on  the  Ward- 

■nard  system,  is  determined  by  the  position  of  the  driver's 

iitrol  lever,  acceleration  beyond  a  predetermined  rate  is  there- 

ijv  prevented,  the  driver  being  able  to  move  his  control  lever 

iKi  ire  and  more  [as  the  wind  progresses  until  fuU^speed  is  attained. 


I  emergency  brake  in  the  event  of  over  winding,  or  of  failure  of 
i  the  supply  voltage,  or  of  overload  on  the  winder  motors.  The 
I  gear  may  also  be  operated  by  the  driver's  emergency  lever  from 
the  control  platform.  The  arrangement  includes  a  rheostat, 
which  is  normally  short-circuited,  and  a  weighted  arm  held 
up  bv  a  trigger.  In  the  event  of  an  overload  on  the  winder 
motors  the  trigger  is  released  by  a  relay-operated  solenoid,  or 
by  a  mechanical  attachment  from  the  depth  indicator,  or  by 
means  of  the  driver's  emergency  lever.  On  this  device  being 
tripped  due  to  anv  of  the  above-mentioned  causes,  the  weighted 
lever  drops  slowly  against  the  retarding  action  of  a  dashpot 
and  operates  the  rheostat,  so  diminishing  the  generator  voltage 
practically  to  zero,  and  finally  open-circuiting  the  exciter 
circuit,  and  so  cutting  off  the  supply  of  power  to  the  winder 


Fig.  0. — C'ylindro-coxical  Grooved  Drum  asd  Overl.^ppixg  Ropes.     850  yakds,  2Jin.  Rope. 


A  small  air  cylinder  fitted  with  a  plunger  is  so  arranged  that, 
should  the  air  pressure  drop  below  60  lb.  or  fail  altogether, 
hereby  partly  or  fully  applying  the  brakes,  the  plunger  will  also 
operate  a  special  catch  on  the  over-winding  attachment,  which 
will  fully  apjjly  the  brakes  and  cut  off  the  current  supplv. 

To  provide  a  means  of  automatically  bringing  the  winder 
to  rest  in  case  of  emergency,  a  Westinghouse  emergency  and 
over-winding  gear  is  provided.     It  is  arranged  to  operate  the 


motors.  At  the  same  t'me  as  the  weighted  lever  drops  the 
emergency  brake  gear  is  also  released  by  an  attachment  to 
the  valve  of  the  air-brake  engine.  A  limit  switch  is  fitted  to 
the  depth  indicator  so  as  to  open  on  overwind,  and  thus  operate 
the  safety  gear.  The  over-speed  attachment,  shown  in  Fig.  8, 
is  simply  a  centrifugal  switch  mounted  on  the  shaft  of  the 
motor-gei^erator  flywheel  set,  which  opens  the  main  circuit- 
breakef  when  a  certain  speed  is  exceeded. 


SPACE  DISTRIBUTION  OF  FLUX  DENSITY. 


LY   ALFREU    STILL. 


Summary. — In  this  article  diagrams  drawn  according  to  the  plan 
proposed  by  Lchmann  are  given,  and  the  author  describes  a  simple 
method,  sufficiently  accurate  for  practical  purpos(«,  of  predetermining 
the  variation  of  the  flu.\  over  the  surface  of  an  armature. 


It  is  not  an  easy  matter  to  predetermine  the  distribution  of  the  flux 
in  the  air-gap  of  a  dynamo  or  alternator,  but  none  the  less  the  manner 
in  which  the  fiux  density  will  vary  over  the  armature  surface  is 
frequently  an  important  factor  in  design.  An  attempt  will  be 
made  in  this  article  to  outline  a  practical  method  which  the  author 
has  found  to  give  very  satisfactory  results.  Ojjen-circuit  conditioas 
■ill  alone  be  considered  ;  but  if  these  can  be  correctly  predetermined, 

1-  an  easy  matter  to  take  into  account  the  effect  of  the  armature 

I  rents,  and  so  obtain  the  flux  distribution  corresponding  to  any 
il'^ired  condition  of  loadine.f 

-Mthouyh  the  effects  of  tooth  saturation  in  slotted  armatures  may 
I"-  of  L'reat  importance,  especially  in  continuous-current  generators 
where  the  tooth  deiLsities  sometimes  attain  very  high  values,  these 
effects  will  not  be  considered  here.  The  length  of  air-gap  will  bi' 
considered  a.sthat  of  the  equivalent  gap,  or,  in  other  words,  the  actual 
toothed  armature  will  be  replaced  by  an  imaginary  smooth-core 
armature  of  the  proper  diameter  to  insure  that  the  reluctance  of  thi 
air-gap  per  unit  area  at  any  point  on  the  periphery  shall  be  the  same 
as  the  averaste  reluctance  per  unit  area  taken  over  the  slot  pitch. 


•  From  the  '•  Electrical  World." 

t  Sec  "  Air-Gap  Flux  Distribution  in  Dynamo-Electric  Generatorg,"  by 
Alfred  Still,  "  .Journal  "  of  the  Franklin  Institute,  .January,  1915. 


In  Figs.  1  and  2  an  attempt  has  been  made  to  representthc  actual 
distribution  of  flux  lines  (I )  for  the  condition  of  one  ]X)le  acting  alone 
without  interference  from  neighbouring  poles,  and  (2)  for  the  practical 
condition  of  neighbouring  poles  of  equal  strength  and  ojiimsito 
polarity.  The  machine  to  which  these  diagrams  ajiply  is  a  continuous- 
current  dynamo  of  pole  pitch  37  cm.,  pole  arc  27  cm.,  and  equivaliiit 
air-gap  of  0-8  cm.  at  centre  of  pole  face.  The  air-gap  Ls  of  uniform 
length  except  near  the  pole  tips,  where  it  is  slightly  increased,  as 
indicated  on  the  drawings.  With  a  little  practice,  unluuited  patience, 
and  ample  time  in  which  to  perform  the  work,  diagrams  of  flux 
distribution  such  as  those  of  Figs.  1  and  2  can  be  drawn,  and  they  will 
indicate  accurately  the  actual  arrangement  of  the  flux  lines.  The 
method  is  one  of  trial  and  gradual  eliniination  of  errors,  based  on  the 
well-known  principle  that  the  flux  lines  will  take  such  a  distribution 
that  the  total  perniean<:e  is  a  maximum,  or,  in  other  words,  that  the 
maximum  flux  will  occur  with  a  given  M.M.F. 

Lehmann'.t  Method  of  Plotting  Flux  Distribution. — Probably  one  of 
the  most  practical  and  at  the  same  time  most  accurate  methods  of 
procredure  is  that  |>roposcd  by  Dr.  Lehmann*  and  followed  in  prepar- 
ing the  flux  diagrams  (.sec  Figs.  I.  2,  4  and  .'5).  A  section  ])er|)eM- 
dicular  to  the  shaft  through  the  jwle  shoe  and  armature  is  considcn  il. 
and  all  flux  lines  in  the  air-ga])  are  suppo.sed  to  lie  hi  planes  parallel 
to  this  section.  I'>qui|)otential  lines  are  drawn  in  directions  uliich 
seem  reasonable  to  the  draughtsman,  and  tubes  of  flux,  all  having  IIik 
■same  permeance,  are  then  (lra\vn  with  their  boundary  lines  perpen- 
dicular at  all  points  to  the  equipotential  lines.  At  the  Hrst  trial  it 
will  generally  be  found  that  the.se  conditions  cannot  be  fultillerl,  but 
bv  n'tTin'r  the  rlin^etion  of  the  tentn'ive  eciuipot-ential  lines  the  work 


•  "  Graphische  Meithodu  zur  Bcstlmmung  des  Kraftliniciivorlaufes  in 
der  Luft,"  "  EIoctrotechniHchc  Zcitschrift,"  Vol.  XXX.  (1909),  p.  995. 
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isjrepcated  until  the  correct  arrangement  of  lines  is  obtained.  The 
tnlje  of  induction  ABCD  (Fig.  1)  is  the  fii-st  to  be  drawn.  Its  perma- 
ance  is  0-25  because  it  consists  of  four  portions  m  series,  each  one  of 
which  is  exactly  as  wide  as  it  is  long  (a  thickness  of  1  cm.  measured 
axiaUy  is  assumed).  Proceeding  outward  from  left  to  right,  and 
making  each  section  of  the  individual  tube  of  induction  exactly  as 
ivide  as  it  is  long,  the  jwrmeance  of  every  one  of  the  component  areas 
in  the  diagram  is  always  unity,  and  any  complete  tube,  such  as  EFGH . 
has  the  same  jiermeance  (in  this  example  0-25)  as  every  other  tube. 
The  computation  of  the  total  permeance  between  the  pole  slioe  and 
armature  over  any  given  area  is  thus  rendered  exceedingly  simple. 
Although  the  armature  smface  is  represented  as  a  straitrht  line  in  all 
the  figures  iUiLstrating  this  article,  the  actual  curvature  of  the 
armature  may  be  taken  into  account  if  preferred ;  but  the  error 
introduced  by  substituting  the  developed  armature  surface  for  the 
actual  circle  is  generally  negligible. 


Fig.  1.^ — Flux  Leses  from  Oxe  Pole  of  Dynamo. 

In  Fig.  2  the  flux  lines  have  been  dra^^Ti  to  ascertain  the  effect  of 
the  neighbouring  pole  in  altering  the  distribution  over  the  armature 
surface  in  the  interpolar  space.  The  perpendicular  XX'  has  been 
erected  at  the  geometric  neutral  point,  and  may  be  considered  as  the 
surface  of  an  iron  plate  forming  a  continuation  of  the  armature 
surface  AX.  ThiLs  AXX'  will  be  an  equipotential  surface  between 
which  and  the  polar  sui-face  the  intermediate  equipotential  surfaces 
must  lie. 

It  may  be  mentioned  that  in  Figs.  I  and  2,  and  also  in  the  other 
flux-line  diagrams,  the  pole  core  under  the  windings  cannot  properly 
be  considered  as  being  at  the  same  magnetic  potential  as  the  pole 
shoe,  relatively  to  the  armature.  The  proper  correction  can  easily  be 
introduced  in  calculating  the  flux  in  each  tube  of  induction  ;    but 
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Fio.  2. — Actual  Air-Gap  Flux  Distbibutiox  (Dvnamo). 

since  the  present  investigation  is  confined  to  the  flux  entering  the 
armature  from  the  pole  shoe,  it  will  not  be  necessary  to  make  thi.s 
correction. 

The  flux  density  at  all  points  on  the  armature  periplierv  is  easily 
calculated  when  the  Hux  lines  have  been  drawn.  Thus,  since  each 
(ube  of  induction  incloses  the  same  number  of  magnetic  lines,  exactly 
the  same  amount  of  flux  will  enter  the  armature  in  the  sjmce  EI'' 
(Fig.  I)  as  in  the  sjiace  AB.  If  i^|,^  Ls  the  flux  density  in  the  tube 
C'DAB  at  the  centre  of  the  jiole  face,  the  average  density  over  the 
sjiace  EF  will  be 

By=B„,xAB/EF. 
Thus  cun'cs  of  flux  djstril>ution  such  as  Fig.  3  can  readily  be  drawn. 
It  will  be  seen  that  the  doited  cun-e,  giving  actual  distribution  of 
flux  for  the  case  of  Fig.  2,  does  not  differ  from  the  full  line  curve 
(ea«e  of  Fig.  1,  with  no  interference  from  neiirhbouring  poles)  except 
in  the  intrrpolarHpaic  where  the  den\agnetising  cfficl  of  the  oiiposile 
[lolarily  is  apprcclalile.  This  causes  the  flux  to  diininiMli  rapidly 
until  it  reaches  zito  value  on  the  geometric  neutral  (tln'  |M)int  N), 


where  its  direction  reverses.  This  is  what  one  would  expect  to  find. 
because,  although  the  magnetic  action  of  any  one  pole  considered 
alone  will  extend  far  beyond  each  pole  tip,  this  action  will  not  bt 
appreciable  beyond  the  interpolar  space,  on  account  of  the  shadiss 
effect  of  the  neighbouring  poles.  In  order  to  ascertain  how  far  tin 
demagnetising  effect  of  neighbouring  ]x>les  is  liliely  to  extend  wheB 
the  air-gap  is  not  constant  but  increases  ajjpreciably  in  length  as  tht 
distance  from  the  centre  of  the  ])ole  increases,-  the  case  of  a  salient 
pole  alternator  has  been  considered,  llie  flux  lines  and  equijKJtential 
surfaces  for  an  alternator  with  shaped  ]ioles  are  shown  in  Figs.  4  an(| 


Surface  of  Armature  Corv  N 

Fig.  3. — Flux  Density  over  Akmatttee  SntFACE. 

5.  The  object  of  shaping  the  poles  by  gradually  increasing  the  air- 
gap  from  the  centre  outward  Ls,  of  course,  to  obtain  over  the  pole 
]iitch  a  dLstribution  of  flux  which  shall  approximate  to  a  sine  curve. 
Tile  data  of  the  machine  under  consideration  are  as  follows  : — 

Pole  pitch =22  cm.  ;    pole  arc=l4-3cm.  ;    equivalent  air-gap  at 
centre  of  pole  face=I  cm.  and  air-irap  at  other  points  on  armature 


Wcms 

Fig.  4. — ^Flux  Lines  from  One  Pole  of  Alternator. 

surface=l/cos  6,  where^  is  the  ansle  (in  electrical  degrees)  between 
centre  of  the  pole  and  the  jwint  considered. 

In  Fig.  (i  the  curve  marked  ""  pcnuianee  "  has  been  plotted  from 
I'iu.  4.  Its  shape  indicates  the  llux  distribution  over  the  armature 
surface  on  the  assumjition  that  the  efl'eet  of  neighbouruig  poles  is 
negligible.     The  M.M.F.  between  ]>ole  shoe  and  armature  core  being 


Fio.  3. — Actual  Air-Gap  Flux  Distuidition  (Alternator i 

the  sanu-  at  all  points  on  the  armature  surface,  it  is  evident  that  this 
curve  of  flux  distribution  will  correctly  rei)resent  the  vivriations  of 
airga;)  permeance  per  unit  area  of  the  iirinature  surface.  Thus  the 
permeance  per  squivn-  cenlimetre  a',  tlii'  point  7  em.  from  centre  of 
pole  is  the  permeance  of  the  lube  GH  lOF  in  Fig.  4  divided  by  the  are  i 
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of  the  surface  EF.  The  permeance  of  the  tube  r,HEF  is  exactly 
the  same  as  tiiat  of  the  tube  CDAB.  i.e.,  0-25  per  centimetre  of  depth 
measured  axially.  ITie  area  of  the  surface  F.F  is  0-5,  and  the 
permeance  per  square  centunetre  at  the  point  considered  is  therefore 

Pj=0-25/0o0=0-5. 

The  dotted  curve  marked  "  flux  "  in  Fig.  6  has  been  plotted  from 
Fig.  5..  and  shows  the  effect  of  the  neighbouring  pole  m  reducing  the 
air-gap  flux  and  causing  it  to  pass  through  zero  rahie  at  a  ])oint 
exactly  half-way  between  the  poles.  A  comparL-ion  of  the  full  line 
and  dotted  flux  curves  shows  that,  even  with  the  greatly  increas('d 
air-gajx  the  influence  of  the  neighbouring  poles  is  not  appreciable 
.xeept  in  the  imcovered  spaces  between  the  pole  tips.  The  vertical 
dotted  line  in  Fig.  6  shows  the  limit  of  the  pole  arc. 

In  order  to  find  a  scale  for  the  flux  curi'e  it  is  necessary  to  know 
either  the  total  flux  entering  the  annature  in  the  space"  of  a  pole 
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Surface  of  Armature  Core, 

Fig.  6. — ^Method  of  Obtadjing  M.M.F.  Cukve  from  Flux  Curves. 

I  .itch  or  the  M.>LF.  between  pole  shoe  and  armature.  If  the  resultant 
.Al.^I.F.  tending  to  send  flux  from  the  pole  to  an3'  point  on  the 
ji'Miature  is  knowTi,  the  flux  density  can  be  calculated  because 
11— flux  per  square  centimetre=(M.JI.F.)  x  permeance  per  square 
centimetre. 

Thus,  if  the  JI.M.F.  necessary  to  overcome  air-gap  reluctance  at 
(intrc  of  the  pole  is  known,  the  curve  of  resultant  M.M.F.  at  all 
]  ( lints  on  the  armature  can  be  plotted.  This  has  been  done  in  Fig.  6, 
\\  here  the  ordinate  of  the  M.M.F.  curve  at  anv  point,  such  as  10, 
;~  simply  10-M={10-B)/(10.-P),  where  the  ordinate  10— B  of 
till' flux  curve  must  be  expressed  in  gausses.  i* 

Shorl-Cut  Method  of  Predetermining  Flux  Distribution. — Although 
ihc  method  that  has  been  described  gives  excellent  I'esults  in  the 
ii  luds  of  an  experienced  designer  who  can  afford  the  time  required 
Ml  map  out  the  actual  paths  of  the  flux  lines,  it  is  not  suitable  for 
uciieral  u.se  in  actual  designing  work.  By  adopting  a  simple  con- 
>t  ruction  which  assumes  a  certain  flu.x  distribution  and  avoids  the 


B  C       DO  E 
Fio.  7. — Approximate  Flux  Lines. 

dn.v.ing  of  cquipotential  lines,  results  of  sufficient  accuracy  for 
practical  |)urposes  can  very  quickly  be  obtained.  This  construction 
i.>  indicated  in  Fig.  7.  A  section  through  one-ljalf  of  the  pole  tilioe, 
showing  the  air-gap  in  its  proper  proi)ortion,  is  drawn  to  a  sufficiently 
large  scale,  j)referably  with  the  "'  de\eloped  "  armature  surface, 
bi'caase  the  construction  is  a  littl-  simpler  if  radial  lines  may  be  shown 
as  perpendieulai-s  erected  on  the  horizontal  datum  line  nj)r(senting 
the  armature  surface.  The  distance  A.M  is  the  "  equivalent  "  air-gap, 
as  ealculati  d  for  the  centre  of  the  ()ole  face.  Draw  the  perpendicular 
Ol't  tangent  to  the  jx.)le  tip,  and,  through  the  flrst  point  of  tangency 
{}.  draw  the  semicircle  BQF  with  its  centre  at  O.  Bisect  (^O  at  tin- 
point  V  and  draw  I'D  at  an  angle  of  00  deg.  with  AU.  I'roduce  Dl' 
to  ()'  where  it  meets  the  i)erpcn(lieular  erected  on  .\D  at  the  point  15. 
Flux  lines  of  which  the  length  iuid  direction  will  be  a|>proxirnately 
correct  can  now  be  drawn.  All  lines  from  ])oints  on  the  armature 
surface  Ijing  Ijctwccn  A  and  II  will  be  considered  perpendicular  to 


the  armature  surface,  i.e.,  verticals  erected  on  the  datum  Ime. 
Between  the  points  B  and  D  the  lines  will  be  considered  straight,  but 
with  a  slope  determined  by  the  position  of  the  point  0'  through 
wlxich  they  will  jiass  if  produced  bej^ond  the  pole  face.  From  the 
point  F  the  equivalent  flux  line  wfll  be  the  arc  of  the  circle  described 
tlirough  the  point  Q  with  the  radius  OQ,  and  lines  from  points  between 
D  and  F  must  be  jiut  in  by  the  eye  so  that  their  curvature  shall  be 
something  between  the  circle  through  F  and  the  straight  line  through 
D.  One  of  these  intermediate  lines  has  been  drami  from  the  point  E. 
Over  the  region  beyond  F  all  flux  lines  vnll  be  drawn  as  circh-s 
described  from  the  centre  0  and  continued  beyond  the  vertical  OR 
until  they  meet  the  pole  in  a  direction  normal  to  the  surface  of  the 
iron.  Thus  the  line  from  the  point  G  is  completed  by  an  ar&  of 
cu'cle  with  its  centre  at  the  jimction  of  the  luie  OR  and  the  flat 
surface  of  the  polar  projection,  while  the  flux  line  from  H  is  con- 
tinued as  a  straight  line  (the  shortest  distance)  mitil  it  meets  the  pole 
perpendicularly  to  the  surface. 

Any  desired  number  of  Imes  can  verj'  quickly  be  drawn  in  this 
manner,  and  they  may  be  thought  of  as  the  centre  lines  of 
'"  equivalent "  tubes  of  flux  of  uniform  cross-section  over  their 
entire  length.  If,  now,  the  length  of  any  one  of  these  imaginary 
flux  lines  be  measured  in  centunetres,  the  reciprocal  of  this  length 


FiG.  8. — -Effect  of  Neighboueixg  Pole  rx  Modifying  Flux 
Distribution. 

« ill  be  the  permeance  per  square  centimetre  between  jjole  shoe  and 
armature  at  the  point  considered.  It  is,  therefore,  an  easy  matter  to 
plot  a  permeance  curve  similar  to  the  one  shown  in  Fig.  6.  This 
curve,  which  rcjiresents  the  permeance  ])er  square  centimetre  of 
armature  surface  between  jralc  and  armature,  can  evidently  be 
thought  of  as  a  flux-distribution  curve  on  the  assumption  that  one 
pole  acts  alone  without  interference  from  neighbouring  poles. 

In  regard  to  the  actual  flux  distribution  for  no-load  conditions,  it 
may  be  argued  that  if  two  neighbouring  i)oles  each  acting  alone  would 
produce  a  flux  distribution  as  shown  respectively  by  the  full  line 
i'.nd  dotted  curves  of  Fig.  8,  then  the  flux  at  any  point  p  will  be 
pin—pn.  This  method  of  plotting  the  resulting  flux  distribution 
curve  should  give  satisfactory  results  in  the  s))aee  between  jjole  tips, 
but  it  does  not  provide  for  the  gradual  change  in  the  flux  distriljution 
near  the  pole  tips  where  the  shading  effect  of  the  masses  of  iron 
becomes  important.  For  the  practical  designer  the  writer  recom- 
mends the  approximation  indicated  in  Fig.  9  where  P  is  thcpermeance 


Fio.  9. — Approxlmate  Correction  for  Effect  of  Poles. 

curve  previously  obtained.  The  flux  curve  is  derived  therefrom  by 
drawing  tangential  straight  lines  through  the  neutral  jx)ints  (half 
way  between  centres  of  ])oles).  In  this  manner  the  curve  OA'X  is 
obtained,  re])resenting  the  flux  distribution  on  o])cn  circuit.  This 
curve  has  yet  to  be  calibratetl,  because  the  value  of  its  onlinates 
cannot  be  determined  unless  either  the  M..M.F.  or  the  total  (lux  per 
pole  is  known.  In  designing  a  machine,  the  total  flux  per  pole  will 
be  known  at  this  sta^e  of  the  work,  and  the  unknown  factor  \\i\\  hi- 
the  ampere  turns  on  tlu'  poles  necessary  to  produce  this  flux.  Measure 
the  area  of  the  curve  OA'X  and  construct  the  rectangle  OO'X'X 
of  exactly  the  same  area.  The  height  of  this  rectangle  will  be  a 
measure  of  the  average  density  over  the  i)ole  pitch.  This  is  known 
to  be  Bj  (average)  =  <)!>  (t  x  Ly)  where  0  =  total  flux  per  pole  in  the  air- 
gap  ;  T=pole  pitch  Ml  centimetres;  and  Lj=gri)ss  length  of 
armature  in  centimetres.  In  this  manner  a  scale  is  provided  for  the 
flux  curve  OA'X,  which  should  preferably  be  replotted.     The  curve 
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of  resultant  1I.3I.F.  can  now  be  derived  as  explained  in  connection 
«-ith  Fig.  6. 

Since  the  permeance  curve  as  obtained  by  either  of  the  methods 
here  explained  does  not  take  into  account  the  reluctance  of  the 
annature  teeth,  or  mdeed  the  reluctance  of  any  part  of  the  magnetic 
circuit  other  than  the  air-gap,  the  actual  ampere  turns  necessary  to 
produce  the  required  flux  ^vill  be  greater  than  the  amomit  indicated 
by  the  maximum  ordinate  of  the  M.M.F.  curve  of  Fig.  6.  The  fact 
that  the  reluctance  of  the  teeth  at  different  points  imder  the  pole 
face  is  dependent  upon  the  flux  distribution  tends  to  complicate  the 
problem  :  but  since  this  matter  has  been  dealt  with  elsewhere  by  the 
present  writer,  it  will  not  be  discussed  further  in  this  article.  The 
correction  for  tooth  saturation  is  of  importance  in  continuous-current 
machines  ;  but  it  is  usually  unnecessary  in  alternator  design  because 
the  higher  frequencies  prohibit  the  use  of  high  flux  densities  in  the 
teeth. 

Advantages  of  the  Outlined  J/ef'ioVZ.— The  writer  believes  that  the 
method  outlined  above  will  enable  the  designer  to  obtain,  \dth  a 
minimum  of  work,  flux-distribution  curves  which  should  be  of  great 
value  to  him  in  predetermining  the  characteristics  of  dwarao- 
elcctric  machines.  It  is  true  that  fairly  satisfactory  results  can  be 
obtamed  without  the  aid  of  flux  cun-es  when  the  design  departs  but 
slightly  from  a  type  of  which  the  performance  is  kno\™.  The  chief 
.idvantage  of  a  method  of  design  which  involves  the  plotting  of  flux 
distribution  curves  lies  in  the  fact  that  new  machines,  departing 
radically  from  existing  models,  can  be  correctly  designed  without 
using  test  data  or  empirical  formulas  of  limited  application. 


APPARATUS  FOR  PROTECTING  ELECTRICAL  MA- 
CHINERY AGAINST  ABNORMAL  ELECTRICAL 
CONDITIONS.* 

BY    C.   C.    GARRARD. 

(Continued  from  p.  807.) 

Summary.— The  author  deals  first  with  the  conditions  which  give  rise 
to  abnormal  electrical  conditions  of  a  transient  type,  such  as  those  due  to 
switching,  arcs  and  sparks.  Methods  of  suppressing  arcs  to  earth  are 
described.  The  author  then  passes  on  to  pressure  rises  between  the 
turns  of  electrical  windings,  and  those  due  to  causes  exterior  to  the 
system,  such  as  Ughtning.  Various  protective  devices  are  described, 
such  as  water  jet  earthing  resistances,  the  Moscicki  and  other  condensers, 
Giles'  valve  and  the  more  ordinary  Ughtning  arresters.  In  conclusion  the 
question  of  earth  plates  is  considered. 

THE  ELECTROLYTIC  LIGHTNING  ARRESTER. 

The  electrolytic  liglitning  arrester  depends  for  its  action 
upon  the  well-knowi  fact  that  an  aluminium  anode,  in  com- 
mon with  a  number  of  other  metals,  in  certain  solutions  covers 
itself  wth  a  thin  insulating  film  which  prevents  the  passage  of 
any  appreciable  quantity  of  electricity  from  tlie  electrode  to 
tlie  solution  unless  a  particular  critical  voltage  is  exceeded. 
If,  say,  an  iron  cathode  be  used  and  an  alternating  voltage  be 
applied  to  the  terminals  of  the  cell,  a  uni-directional  current 
will  pass,  and  upon  this  principle  the  electrolytic  rectifier  is 
constructed.  If  Ixjth  electrodes  he  made  of  aluminium  then 
very  little  current  passes  at  all  until  the  critical  voltage  is 
exceeded.  The  first  suggestion  to  u.se  this  physical  fact  as  a 
basis  for  a  liglitning  arrester  was  made  by  Ferranti  in  his 
British  patent  2.5,426  of  1901,  and  the  reader  is  referred  to 
The  ELEfTRiciAN,  Vol.  LVIII.,  p.  858,  for  a  description  of  the 
apparatus  then  made.  Uncertainty  still  exists  as  to  the  pre- 
cise nature  of  the  liigh  resistance  film  which  forms  on  the  alu- 
minium (compare  article  on  "  Electrolytic  Valve  Cells,"  in 
■  Engineering,"  May  3,  1!I07). 

The  l)reakdo\ra  voltage  of  the  film  depends  in  a  large  degree 
upon  the  nature  of  the  electrolyte,  and  considerable  research 
work  has  been  carried  out  to  find  which  solution  gives  the 
highest  possible  value.  The  curve  in  Fig.  31  contains  the 
results  obtained  with  a  .saturated  solution  of  potassium  bichro- 
iMiite  and  sodium  phosphate.  It  will  be  .seen  that  the  critical 
vnli.'ige  is  about  100  volts.  Above  this  voltage,  if  the  electrodes 
.111  riiis.lv  cxaniined,  they  will  be  found  to  be  covered  with  an 


enormous  number  of  minute  sparks,  showing  where  the  insu- 
lating film  is  breaking  down  and  allowing  the  current  to  pass. 
On  lowering  the  voltage  below  the  critical  value  the  cm-rent  is 
reduced  again  to  its  small  value.  In  modern  electrohtic 
arresters  this  critical  voltage  is  as  high  as  350  volt*  (efiective). 

Now,  it  is  obvious  that  a  battery  of  cells  ha\Tng  this  charac- 
teristic must  be  an  excellent  arrangement  for  dealing  with 
pressure  rises  above  the  normal  voltage.  If  sufficient  cells  in 
series  be  used,  so  that  the  normal,  voltage  is  just  below  the 
critical  voltage-,  any  pressure  rise  will  cause  a  large  cm-rent  to 
flow  througii  the  arrester  and  relieve  the  line.    Directly  the 
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Fig.  34. — Curve  illustratixg  v.\lve  action  of  Electrolytic 
LiGHTXiN'O  Arrester.  (Nearly  saturated  solution  of  KjCi-jO- and  sodium 
phosphate, two  aluminium  electrodes  dipping  into  solution  about  2  in.) 

voltage  falls  to  the  iiurinal  value  the  cells  build  up  again  in 
resistance,  and  prevent  any  current  flowing  from  the  machines. 
A  battery  of  aluminium  cells  connected  from  each  line  to  earth, 
therefore,  shotdd  form  a  very  efiicient  lightning  arrester. 
Unfortunately  as  yet,  however,  such  an  arrangement  can  only 
be  used  on  continuous-current  circuits,  and  for  such  the 
aluminium  arrester  forms,  there  is  no  doubt,  the  most  perfect 
protective  device  known.  On  alternating-cm-rent  circuits, 
however,  the  direct  connection  of  the  cells  to  the  line  cannot  be 
made.     This  is  bv  reason  of  the  following  :    If  we  consider  the 
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thin  insulating  film  on  the  surface  of  tlii>  aluminium  as  the 
dielectric  of  a  conden.ser,  tlie  plates  of  the  same  being  the 
electrode  and  the  .solution,  it  i.s  obvious  that  it  must  have  a 
considerable  electrostatic  capacity,  and  with  an  alternating 
impressed  E..M.F.  a  certain  amount  of  (Mpacity  current  will 
pass.  This  current,  in  its  pa.ssjige  tlirougli  the  electrolyte, 
heats  the  same  with  consequent  disintegration  of  the  film.  In 
fact,  it  has  not  yet  been  possible  to  construct  a  practical  elec- 
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trolytic  arrester  whicli  can  be  connected  to  an  alternating- 
ciuTent  circuit,  without  ba^ang  a  spark-gap  coruiected  iu  series 
with  it.  Unfortunately,  this  spark-gap  detract.s  considerably 
from  the  value  of  the  apparatus,  principally  because  of  the  fact 
that  it  becomes  necessary  to  charge  the  cells  daily.  Tliis  wll 
be  considered  later. 

Construction  of   Aluminium    Lightning   Arresters. — The 

method  of  construction  of  high-voltage  aluminium  an-esters 
is  shown  in  Fig.  35.  The  cells  consist  of  aluminium  trays 
stacked  one  above  the  other.  By  this  means  a  large 
number  can  be  got  into  a  small  space.     The  electrolyte  is 


f 


-Batteky  of  Dishes  forming  Alumtntom  Electrolytic 

LiGHTSIXG    AEKESTEE. 

poui'ed  into  the  top  tray,  and  overflows  into  all  the  others. 
The  stack  is  placed  in  an  outer  insulating  vessel.  A  small 
c[uantity  of  transformer  oil  is  placed  on  top  of  the  electrolyte 
in  each  tray  to  prevent  evaporation.  An  illustration  of  an 
actual  set  of  trays  is  given  in  Fig.  36  {see  Peck,  I.E.E. 
■•  Journal,"  Vol.  XL.,  1908,  p.  498).  In  Fig.  37  an  outline 
di'awing  of  a  complete  set  for  a  three-phase  line,  also  taken 
from  Peck's  Paper,  is  given. 

The  Charging  of  Alternating-Current  Aluminium  Lightning 
Arresters. — The  insulating  film  on  the  surface  of  the  aluminium 


Horn  gaps  should  Ce 
mounted  at  least  8'.0  apart 


Fig.  37.- 


-OuTLiXE  OP  Electrolytic  Liohtndto  Akbestek  for  53,000 
TO  60,000-volt  three-pii.vse  circuits. 


electrode, if  left  to  itself,  slowly  disintegrates  and  disappears.  If 
a  lightning  discharge  were  now  to  jump  across  the  horn-gap  the 
cells  Would  offer  no  resistance,  and  practically  a  short-circuit 
would  occur.  In  order  to  keep  the  film  in  condition  it  is  neces- 
sary to  charge  the  cells  once  a  day,  and  tliis  is  done  by 
momentarily  connecting  them  directly  to  the  line  by  bridging 


the  horn-gap.  In  the  first  aluminium  arresters  the  charging 
was  done  in  this  fashion.  Unfortunately,  however,  difficulties 
were  encountered  partly  iu  the  form  of  surges,  which  were  set 
up  at  the  instant  of  charging  which  caused  insulation  failures, 
and  partly  due  to  the  fact  that  the  large  rush  of  current  at  the 
instant  of  charging  damaged  the  arrester  itself.  To  get  over 
this,  charging  resistances  were  resorted  to.  An  auxiliary  horn- 
gap  is  used  in  -series  with  the  charging  resistance,  and  this  gap 
is  the  one  bridged  instead  of  the  main  gap,  the  charging  current 
being  limited  by  the  resistance.  It  is  obvious  that  this  added 
complication  detracts  considerably  from  the  original  simplicity 
of  the  aluminium  arrester.  Fig.  38  illustrates  the  horn-gap 
arrangements  belonging  to  a  modern  arrester  and  embodying 
these  features.  It  %vill  be  seen  that  the  auxiliary  gap  in  series 
with  the  charging  resistance  is  situated  above  the  main  gap. 
This  offers  a  selective  path  for  light  discharges  which  pass  both 
through  the  charging  resistance  and  the  aluminium  cells  to 
earth.  Heavy  strokes  pass  directly  across  the  main  gap,  and 
the  current  is  limited  only  by  the  valve  action  of  the  elec- 
trolytic cells.  The  arc  rises  from  the  lower  horns  to  the  upper 
onos,  and  on  striking  the  latter  the  ohmic  value  of  the  charging 


Fig.  38. — ^HoRisr  Gaps  for  150,000-volt  Aluminium  l^iGnTstxo 
Arrester.     (General  Electric  Co.) 


resistance  comes  into  action  in  still  further  limiting  the  flow  of 
cun-ent  and  assisting  in  the  suppression  of  the  arc.  It  will 
tiius  be  seen  that  there  is  much  less  danger  of  large  current  arcs 
Ijeing  suddenly  broken  at  the  horn-gap,  and  the  danger  of 
voltage  rises  due  to  the.  action  of  the  arrester  itself  lessened. 
The  charging  contact  will  be  seen  fixed  to  the  left  one  of  the 
upper  pair  of  horns.  Contact  is  made  for  charging  by  rotating 
the  whole  of  the  left-hand  column  of  insulators  by  means  of  the 
handle  seen  in  the  lower  part  of  the  drawing.  The  charging 
usually  only  requires  about  10  seconds. 

Value  of  Charging  Resistance  for  Aluminium  Arresters.— 

At  first  sight  it  Wcjuld  secmdesirahlo  to  use  as  largo  a  cluirging 
resistance  ;ik  possible.  If  too  large  a  resistance-be  used,  how- 
ever, the  cells  will  not  acquire  a  thickness  of  film  corresponding 
to  the  line  voltage.  Fortunately,  the  natural  relations  in  the 
circuit  are  helpful,  as  the  aluminium  cells  are  condensers,  so 
that  the  voltnige  across  them  will  be  at  right  angles  to  the 
liiffcienco  of  potential  across  the  series  resistance.  Usually 
the  scries  resistance  is  chosen  to  limit  the  charging  current  to 
10  amperes.  The  charging  current  at  60  periods  per  second  of 
the  standard  General  Electric  Co.'s  arresters  when  fully  charged 
is  0-4  amperes  {see  E.  E.  F.  Creighton,  "  General  Electric 
Review,"  Vol.  XVI.,  April,  1913,  p.  2.51).  Assuming  a  10,000- 
volt  arrester  this  would  have  a  charging  resistance  of  1,000 
ohms.     The  diop  acro.ss  this  charging  resistance  at  O-l  amperes 
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is  400  volts.  The  clock  diagiam  in  Fig.  39  gives  the  result  that 
the  drop  across  the  condenser  under  these  conditions  is  9,992 
volts  :  sij^ce  9.9922+400-= 10,000=.  -^.  _-__ 

It  ■nill  be  seen,  therefore,  that  with  this  resist.ance  the  cells 
acquue  practically  a  film  corresponding  to  the  full  line  voltage. 
The  question  may  now  be  considered  whether  the  sudden 
charging  of  the  condenser  through  this  resistance  wiU  set  up 
surges.  If  no  sparking  nor  arcing  occur  at  the  charging  contact 
these  surges  cannot  take  place.  This  follows  from  the  fact  that  if 
the  charging  resistance  be  above  twice  the  sui-ge  impedance  of 
the  line  (i.e.,  above  about  800  ohms),  the  charging  current  %vill 
be  an  aperiodic  one,  i.e.,  will  not  oscillate  at  all.  The  surge  im- 
pedance (see  p.  352)  is  equal  to  ^  r,,  where  L= self-induction 

per  mile  of  the  hne,  and  C  equals  capacity  per  mUe  of  the  line. 
Since  the  resistance  chosen  on  a  10,000  volt  line  is  1,000  ohms, 
it  will  be  seen  that  this  is  well  above  twice  the  value  of  the  usual 
sm-ge  impedance  of  any  overhead  line.  As,  under  these  circum- 
stances, even  a  single  reversal  of  the  charging  cm-rent  is  not  pos- 
sible, it  is  very  evident  that  dangerous  oscillations  cannot  occm'. 
This  is,  however,  only  true  provided  no  sparking  nor  arcing  takes 
place  at  the  charging  contact.  If  such  sparking  or  arcing  takes 
place  the  arrangement  may  function  as  an  arcing  groimd  which 
(as  has  been  shown  on  p.'4:23)  may  cause  damage  by  localised 
pressure  rises  even  when  the  arcing  takes  place  through 
large  resistances.  For  this  reason  modern  arresters  are  best 
aiTanged  with  spring  clips  on  the  charging  horn,  so  that  the 
charging  may  take  place  without  arcing. 

It  is  true  that  Creighton  (in  article  above  referred  to)  claims 
that  the  aluminium  arrester,  even  when  charged  through  an 
arc,  cannot  act  as  an  arcing  gi-ound.     This  argument  is  based 


Fig.  39. — Di.\ok.\m  iixustkating  ch.^rging  voltage  of  Aluminium 
LiGHTSiNG  Akrester.     (Not  to  scale.) 

upon  the  fact  that  the  electiochemical  reactions  due  to  the 
passage  of  cun-ent  tluough  the  arrester  absorb  energy,  exactly 
similarly  to  the  absorption  of  energy  due  to  passage  of  a  cmrent 
througii  a  re.sistance.  In  fact,  this  electrochemical  energy 
absorption  can  be  represented  by  a  resistance  and  vrHl  have  the 
same  effect  in  suppressing  oscillations.  Calculations  on  this 
basis  give  an  equivalent  resistance  per  cell  of  100  to  370  ohms. 
A  battery  of  cells,  therefore,  will  always  have,  according  to 
Ci-eighton,  sufficient  equivalent  resistance  to  prevent  its  acting 
as  an  arcing  ground.  While  this  argument  of  Creightou's  is 
doubtless  correct  if  oscillations  of  the  entire  circuit  are  consi- 
dered, it  would  yet  appear  that  localised  pressure  rises  might 
still  arise  as  Berg's  experiments  distinctly  showed  the  possi- 
bility of  these  with  arcing  gromids  even  through  very  high 
resistances.  Moreover,  if  the  filnvi  arc  all  dissolved,  at  the 
instant  of  charging  the  equivalent  rcsi,stance  is  doubtless  very 
much  less  than  noimal.  Tlie  only  safe  arrangement  is  not  to 
charge  through  any  arc  or  spark,  but  to  make  a  good  mechanical 
connection  at  tiic  charging  contact.  It  is  certainly  possible  to 
.state  that  according  to  American  experience,  if  the  charging  be 
done  with  the  minimum  of  sparlcing  and  tlirougli  a  10-umperc 
resistance,  chargiiig  is  found  to  be  quite  safe  and  reliable. 

Upkeep  of  Ahuninium  Lightning  Arresters. — It  is  clear 
from  the  nutnre  of  tlie  ajiparatu.s  that  electrolytic  cells  require 
more  upker,])  and  ciiie  than  other  forms  of  protecting  gear. 
Trouble  has  been  experienced  in  the  past  due  to  spontaneous 
deterioration  of  the  electrolyte,  due,  among  other  causes,  to  the 
growth  of  fungi.  It  is  now  claimed,  however,  tiiat  a  germ-proof 
electrolyte  in  nvailal)le  which  Instu  at  least  tlii'ee  years. 
(To  be  continued.) 


THE  SIEMENS^SCHUCKERT  QUICK  REGULATOR.* 

BY  G.  E.  OF.Ar. 

The  Siemens-Schuckert  quick  regulator  is  coiujjo.sed  of  tlii,, 
magnetic  sy.stems,  called  respectively  the  voltage  relay,  the  tremiilm, 
relay  and  the  intermediate  relay.  In  Fig.  1 ,  the  voltage  relav  j. 
sho^^^l  connected  through  a  considerable  resistance  to  the  termiuaW 
at  which  the  voltage  is  to  be  kept  constant,  and  is  intended  to  utilise 
the  variations  of  voltage  in  the  network  for  the  regulation  of  the 
machine  supplj-ing  the  current.  It  is  joined  with  the  trembliag 
relay,  which  is  connected  through  a  large  resistance  to  the  terminals 
of  the  exciting  macliine.  Its  armattue  carries  the  contact  I,  whichj 
owing  to  the  action  of  the  spring  /.  is  normally  jiressed  against  th# 
fixed  contact  c.  The  coil  of  the  intermediate  relay,  which  is  con- 
nected through  a  series  resistance  to  the  terminals  carrying  the 
exciter  voltage  is  short -cucuited  tluough  the  contacts  h  and  c.  The 
intermediate  relay  with  its  contacts  e  and  h  short-circuits  the  series 
resistance  of  the  exciter  macliine,  through  which  the  latter  is  regu- 
lated. The  main  regulator  of  the  generator  is  short-circuited.  I.,et 
us  suppose  the  voltage  relay  to  be  fixed  ;  then  the  spring  /  ^vill  cause 
contact  to  be  made  between  h  and  c  at  a  given  voltage.  The  coil  of 
the  intermediate  relay  is,  therefore,  short-circuited  and  this  also  has 
the  elTect  of  short-circuiting  the  shimt  regulator  of  the  exciting 
machine.  The  exciter,  therefore,  becomes  magnetised,  and  tries  to 
reach  the  maximum  voltage  in  the  shortest  possible  time.     At  some 


Fig.  1. — Diagram  of  Gonnectioxs  for  the  Siemens-Schuckert  Quick 
Regulator. 

particular  instant  the  magnetic  pull  in  the  trembling  relay,  caused  by 
the  exciter  voltage,  becomes  equal  to  the  power  of  the  spring.  If 
the  voltage  rises  yet  a  little  more,  the  magnetic  pull  overcomes  the 
])OWer  of  the  spring  ;  the  armature  timis  to  the  right  and  the  con- 
tacts b  and  c  arc  se])arated.  Xow  the  cmrent  flows  through  the  coil 
of  the  intermediate  relay  so  that  the  contacts  </  and  /(  are  separated 
and  the  shunt -resistance  regulates  the  exciter.  The  voltage  of  the 
exciter  falls  otV  a.s  quickly  a,s  possil)le.  With  it  the  magnetic  pull 
of  the  trembling  relay  also  falls  olV,  so  that  the  pres.sure  of  the  spruig 
/  again  overcomes  the  magnetic  jiull  and  causes  the  contacts  ft  and  r 
to  come  together.  C'onse(|Ueully  the  exciter  voltage  rises  till  the 
pressine  of  the  sjiring  is  again  overcome  and  the  regulating  series 
resistance  is  again  inserted.  This  ))roceS8  is  sho\ni  graphically  in 
Fig.  2.  Ordinates  are  i)ercentages  of  the  exciter  voltage,  and  the 
abscissa?  are  the  time  intervals.  At  the  moment  of  starting  the 
magnet  coils  of  the  exciter  come  into  action  and  the  shunt  regulating 
resistance  is  Khort-circnited.  The  curr(>nt  from  the  exciter  rises 
according  to  a  logarithmic  law.  If  the  shunt-regtilating  resistauce 
is  inserted  when  tlir'  voltage  reaches  il^  maxinnuu  value,  the  voltage 
falls  again  by  a  logarit  hmie  law  ;  these  logarithmic  cm-vcs  arc  shown 
in  Fig.  2  as  Ct  anil  (i.  All  (changes  of  voltage  of  the  exciter  mnst  take 
place  in  accordance  with  these  curves.  Ix!t  ua  HU))])ose  that  at  7.5 
lu-r  cent,  of  the  ftdl  voltai'e  i he  smihu'  /  is  iust  balanced  by  the 
•Abstract  of  an  nrticle  in  "  Klektrdleclini.scbc  Zeit«chrift,"  Heft  0, 1915. 
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magnetic  pull.  At  80  per  cent,  of  the  full  voltage  the  contacts  b 
and  c  are  separated  and  the  slumt  regulating  resistance  is  inserted. 
The  voltage  falls  according  to  curve  6,  passes  tlirough  the  value  at 
which  the  magnetic  pull  balances  the  spring,  and  at  70  per  cent,  the 
contacts  come  together  again,  so  that  the  resistance  in  the  exciter 
circuit  is  again  zero.  Now  the  voltage  rises  according  to  curve  5 
amd  the  process  is  repeated.  If  the  resistance  is  short-cu-euited,  the 
voltage  rises  ;  if  it  is  in  series,  it  falls.  Therefore,  there  results  a 
I  urve  for  the  voltage,  which  resembles  the  teeth  of  a  saw.  Any 
[i.uticular  tension  of  the  sprmg  corresponds  to  a  given  mean  value 
of  the  voltage  ;  in  practice  it  will  sway  between  values  slightly  above 
and  slightly  below  this  mean.  If  the  main  generator  is  loaded,  its 
voltage  falls,  and  this  affects  the  pull  of  the  voltage  relay.  Thus  the 
mechanism  comes  into  action,  and  though  the  magnets  of  the  main 
generator  are  coimected  to  the  fluctuating  voltage  given  by  the 
exciter,  these  fluctuations  are  not  reflected  in  the  workincr  of  the 
generator  owing  to  its  strong  damping  action. 

The  construction  of  the  apparatus  is  shown  in  Fig.  3.  It  will  be 
seen  that  the  U-shaped  yoke  /  can  be  rotated  about  the  axis  k  ;  this 
axis  also  carries  the  T-shaped  armature  of  the  trembling  relay.  Both 
are  magnetised  by  the  fixed  coil  z.  The  lines  of  force  from  the 
cylindrical  shaft  of  the  T-shaped  armature  pass  symmetrically  on 
both  sides  through  the  U-shaped  yoke.  The  magnetic  pull  between 
j  and  a.  which  exerts  only  radial  forces,  endeavours  to  tiu-n  the 
armature  to  the  right.  This  is  opposed  by  the  two  springs  /,  which 
cause  the  sprmg  contact  5  to  press  against  the  fixed  contact  c.  As 
the  core  of  the  voltage  relay  smks,  the  U-yoke  of  the  treraoling  relay 
turns  to  the  left.  Seeing  that  the  contact  b  touches  c.  the  armature 
remains  in  the  same  position,  so  that  the  spring  /  is  bent  and  the 
lever  arm  through  which  the  spring  acts  on  the  armature  is  length- 
ened. The  torque  is  thus  increased  and  is  approximately  propor- 
tional to  the  square  of  the  angle  of  torsion.  Small  set -screws  are 
added  so  as  to  compensate  for  any  deviation  from  the  quadratic  law, 


Fig.  2. — Magnetisdig  Citrves. 

and  a  dashpot  tends  to  check  any  irregularities  in  motion.  Each 
regulator  has  double  the  requisite  number  of  trembling  relays  as  a 
IJrecautionary  measure.  A  multipole  switch  can  be  u.sed  to  change 
from  the  one  set  to  the  other,  so  as  to  allow  the  inspection  and 
cleaning  of  the  contacts.  By  the  use  of  two  two-pole  switches  the 
polarity  of  the  main  contacts  and  that  of  the  contacts  of  the  trembling 
relay  can  be  altered,  and  this  contributes  to  even  wear.  There  is 
also  an  adjustment  by  which  the  ai)paratus  can  be  suited  to  a  change 
in  the  mam  constant  voltage  ;  thus  the  voltage  can  be  kept  constant 
at  any  point  on  a  range  of  8  per  cent. 

This  quick  regulator  gave  such  good  results  that  its  application 
has  been  somewhat  extended.  It  has  therefore  been  used  in  con- 
nection with  butter  batteries  in  rolling  mills,  and  also  on  railway 
\voik  and  lifts.     The  arrangement  is  such  that  there  is  a  synchronous 

I  '1  asjTichronous  machine  so  coupled  to  a  dhect-current  macliine  that 
'  M  latter  either  charges  a  battery  or  takes  current  from  it  as  a  motor, 

nrding  to  the  amomit  of  power  taken  from  the  network.     The 

loduction  of  the  buffer  effect  is  eitlier  brought  about  directly  by 

|l:i-  direct-ciurcnt  machine  or  by  some  auxiliary  unit.     Xaturally, 

I I  is  not  possible  ill  such  a  case  to  use  the  ordinary  quick  regulator 
aa  used  for  voltage  regulation.  It  must  be  a  case  of  designuig  a 
regulator  to  keep  the  cuirent  or  power  constant.  It  is  simjiicst  to 
design  it  for  a  constant  output  of  power  for  reasons  which  become 
ap))arent  if  the  question  of  operation  is  considered.  A  po^^•e^  relay 
must,  therefore,  be  added,  and  this  consists  of  two  coils,  the  one 
above  the  other,  each  with  its  oAni  iron  core.  The  core  of  the  uppi-r 
coil  is  dragged  downwards  and  the  other  upwards.  On  each  of  the 
coils  there  arc  two  windings,  one  of  which  is  traversed  by  the  current 
due  to  tlie  voltage,  while  the  other  is  proportional  to  the  cuiicnt  taken 
from  the  network.  The  connections  are  such  that  in  the  one  coil 
the  two  cunents  act  in  the  same  direction  and  in  the  other  in  opposite 
diiections,'  The  two  cores  arc  mechanically  coimected  together; 


therefore,  the  resultant  jiull  is  the  ditference  of  the  forces  on  the  two 
cores.  The  author  proceeds  to  explain  how  the  various  quantities 
in  question  can  be  determined  to  suit  a  particular  case  and  tliis  is 
conveniently  done  by  a  kind  of  Wheatstone  bridge  arrangement. 
To  take,  however,  a  practical  case,  let  us  suppose  t;hat  we  have  to 
deal  with  a  rolling  mill  which  takes  current  from  a  transmission  Ime 
which  is  fed  tlii-ough  rotaries.  We  have  to  consider  fly\rhcel  effects  ; 
then  the  output,  reckoned  in  the  form  of  direct  cm-rent  acts  on  the 
voltage  relay  of  the  quick  regulator  :  this  affects  the  field  of  a  direct- 
cm'rent  machine,  connected  to  one  of  the  fl3^vheels.  so  that  the  load 
is  tlu'own  on  the  flN^vheel  when  the  output  to  the  rolling  mill  is  more 
than  suflicient  ;  conversely,  the  load  is  removed  from  the  flywheel 
when  the  demand  in  the  mill  increases.  In  this  case  a  special  relay 
is  constructed,  which  measures  the  direct-current  output  in  the  way 
used  in  polyphase  instruments.  '  '."f 

The  quick  regulator  has  a  special  importance  m  the  paper  factory. 
Formerly  the  jjaper  raacliines  were  driven  solely  by  steam  engines  ; 
in  new  installations  electriciiy  is  the  sole  motive  power.  The  same 
machine  ought  to  be  able  to  make  papers  of  different  lands.;  there- 
fore, a  great  difference  in  speed  is  neces;)ary,  sometimes  varying  in 
the  ratio  of  1  to  20.  The  Ward-Leonard  system  is  mostly  used,  by 
which  a  vario,ble  voltage  is  led  to  the  motor.     At  high  speeds  no 


Fig.  3. — Constkuction  of  the  Siemeks-Sohuckert  Quick  Requlatob. 

special  regulation  is  required  seeing  that  the  direct-currei^t  motor  is 
nearly  constant  in  speed.  At  low  speeds  the  ratio  of  ohmic  resist- 
ance to  the  voltage  at  the  motor  terminals  is  of  importance  with 
regard  to  changes  of  load,  so  that  it  is  impossible  to  work  without 
regulating  devices.  With  the  help  of  the  quick  regulator  it  is 
))ossible  to  keep  the  speed  steswly  to  within  1  per  cent.  ;  tliis  success 
is  votiched  for  by  the  fact  that  the  two  biggest  paper  drives  in  the 
world,  at  Halsta,  m  Sweden,  which  have  4-10  k\v.  niachmes,  were  fitted 
out  with  quick  regulators.  Tlie  regulation  is  effected  in  the  following 
way  :  The  voltage  of  a  tachometer-djmanio,  connected  to  the  paper 
machine,  acts  on  the  voltage  relay ;  this  voltage  is  always  strictly 
proportional  to  the  speed.  The  field  of  the  starting  machine  is 
affected  by  the  mtcrmediate  relay,  and  so  a  periodically  varying 
voltage  is  impressed  on  the  motor.  The  tachometer-dynamo  acts 
on  the  quick  regulator,  and  this  smooths  out  all  variations  of  speed. 

Some  people  object  that  this  quick  regidator  is  in  action  im- 
neccssarily  all  the  time,  whether  the  loiul  is  varying  or  not.  If  wo 
reckon  on  an  average  vibration  of  2.50  a  minute,  wc  see  that  there 
will  Ix!  about  a  million  vibrations  m  three  hours.  This  seems  lui- 
necessary  in  installations  in  which  there  are  relatively  infrequent 
variatiors  of  load  ;  the  quick  regulator  mainly  justifies  its  existence 
in  jilaccs  where  there  arc  hea^'y,  frequent  and  sudden  changes. 
An  improved  tyi)o  has,  therefore,  been  designed  for  such  cases  ;  this 
second  tyjie  acts  exactly,  as  the  old  and  sluggish  tyjje,  namely, 
directly  on  the  brushes  of  the  magnet  regulator.  It  consists  of  two 
jiortions,  viz..  the  relay  and  the  a])paratus  for  moving  the  brushes. 
'The  motor  moving  the  brushes  is  driven  through  an  arrangement 
which  dejiends  on  the  volt.igo  relay,  so  designed  that  the  whole  range 
of  regulation  is  traversed  in  G  to  15  seconds,  and  the  mainditferenco 
between  the  two  lies  in  the  voltage  relay.  This  opens  the  closed  con- 
tact of  the  relay  before  the  constant  voltage  is  reached  and  stops  the 
regulating  process  in  good  time. 
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These  important  Tables  and  Data  relating  to  Electricity  Supply  in  the 
United  Kingdom  in  1915  (which  have  been  published  annually  since  1887) 
are  now  obtainable,  price  2s,  6d.  net.,  post  free  2s.  9d. 

The  Tables  of  Colonial  land  certain  Foreign)  Electricity  Supply,  Power 
and  Traction  Stations  are  also  obtainable,  price  2s.  6d.  net.,  post  free  2s.  9d. 

The  two  sets  of  Tables  are  supplied,  price  4s  6d.  net.,  post  free  4s.  lOd. 


Vol.  LXXIV.  of  "Thh  Electrician."      Boimd  in  Pnblishei'i  covers. 
Price  178.  6d.     Postage  U.K.  Is.  extra,  abroad  28.  6d. 
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SPECIAL  NOTICE. 


In  order  that  we  may  be  able  to  supply  the  newspaper  trade  effectively 
and  meet  the  requirements  of  the  Post  Offlce,  we  are  sending  THE 
ELECTRICIAN  to  press  a  few  hours  earlier  every  week.  All  editorial 
and  news  matter  for  the  next  current  issue  of  THE  ELECTRICIAN 
must  reach  us  as  much  earher  as  possible.but  not  later  than  WEDNES- 
DAY NOON,  and  advertisement  text  and  blocks  must  reach  the 
offices  as  much  earlier  as  possible,  but  not  later  than  TUESDAY 
EVENING,  during  the  continuance  of  the  War.  Displayed  Advertise- 
ments not  for  proof  before  first  insertion  can  be  taken  until  NOON  ON 
WEDNESDAY,  and  OfHcial  Announcements,  Auctions  and  "  Smalls  " 
of  all  kinds  of  which  no  proofs  are  required  before  insertion  can  be 
accepted  up  to  FIRST  POST  THURSDAY  MORNING. 


ELECTRIC  WINDERS. 

Readers  of  The  Electrician  will  remember  that  little 
more  than  10  years  ago,  discussions  centering  roimd  posT 
sibilities  of  the  future  development  of  the  electric  winder  as 
a  practical  machine  were  for  the  most  part  hostile  in  tone 
and  condemnatory  in  character.  In  some  quarters  the  view 
was  held  that,  so  far  as  wuiding  was  concerned,  electricity 
could  never  compete  witli  steam  either  as  regards  economy 
or  reliabilitj'.  From  the  pomt  of  view  of  first  cost  it  was 
urged  that  the  steam  winder  had  the  advantage.  At  the 
time  mentioned  many  engineers  were  mcluied  to  ridicule 
the  small  wmders  that  had  been  uistalled.  The  machines 
were  contemptuously  called  toy  winders,  and  the  opinion 
was  expressed  that  the  duty  which  these  winders  performed 
was  "  playing  at  winding." 

Probably  no  industry  in  this  country  is  run  on  sounder 
commercial  lines  than  that  of  whining  coal,  and  in  our 
opinion  mine  managers  and  engineers  can  be  trusted  to 
give  proper  consideration  to  the  commercial  side  of  their 
biLsin&ss,  Such  business,  we  take  it,  consists  in  getting 
a  maximiira  return  on  the  capital  invested  and  in  making 
the  work  of  the  miner  less  hazardous.  .\  mhie  manager 
must  necessarily  be  a  man  of  many  and  varied  attaiumcn;>. 
In  recent  years  he  has  had  to  develop  the  electrical  side  «>t 
his  training,  and,  largely  through  no  fault  of  his  own,  he 
has  had  to  make  himself  conversant  with  modern  electric 
generating  slation  practice.  With  a  few  notable  excep- 
tions, it  lias  l)cen  necessary  to  put  downi  power  stations 
at  the  collieries  ;  i)Ut  as  experience  is  gained  in  the 
supply  of  power  in  bulk  the  small  generating  stations 
which  have  sprung  U[>  on  every  side,  as  the  result  of 
bad  engineering  and  wm-.^e    fiiiaiicc.  in   collieries,  at  mines 


THE  ELECTRICIAN,  SEPTEMBER  24,  1915. 


921 


and  in  works,  in  cities,  towns  and  Lamlets  alike,  will 
disappear  with  incalculable  gain  to  the  comniunitv  and  to 
the  individual. 

The  installation  of  more  than  half  a  million  horse-power 
of  electric  winders  supports  the  view  that  the  electricallv- 
(1  liven  wmder  is  in  many  cases  superior  to  the  modern 
I  steam  winder,  and  shows  that  tmder  normal  conditions  the 
former  is  a  formidable  rival  of  the  latter.  Xo  doubt  much 
of  the  success  is  due  to  the  fact  that  the  manufacture  of  the 
mechanical  parts  has  been  entrusted  to  titose  best  fitted 
for  the  task — namely,  to  the  firms  having  intimate  know- 
ledge of  the  design,  constrtiction  and  operation  of  steaui 
winders..  The  "  toy "  wmders  have  been  displaced  by 
machines  taking  upwards  of  10,000  h.p.  on  the  peak,  and 
winding  loads  cf  8  tons  from  depths  of  close  upon  a  mile 
at  speeds  approaching  iO  miles  per  hour. 

fiefore  any  reliance  can  be  placed  on  the  figures  brougitt 
forward  in  support  of  either  of  the  two  methods  of  winding, 
comparisons  must  be  made  between  machines  of  the  same 
capacity  and  of,  approximately,  the  same  age.  Further- 
more, the  conclusions  will  have  to  be  based  on  all-year 
performance.  Figures  giving  the  actual  cost  of  windmg 
and  waiting  are  mdispensable.  We  attach  little  impor- 
tance to  the  results  of  short-time  tests  either  of  motors  or  of 
steam  engines.  The  cost  of  winding  under  test  conditions 
is  only  of  academic  interest.  Busmess  people  prepare 
balance-sheets  givuig  the  results  of  yearly  or  half-yearly 
trading,  and  no  sane  man  of  business  would  predict  his 
balance-sheet  from  the  result  of  an  hour's  trading  at  the 
commencement  of  the  year. 

We  have  no  patience  with  those  who  hold  that  small  coal 
is  of  little  value.  Every  British  thermal  luiit  in  every 
potmd  of  coal  has  a  certain  cash  value,  in  so  far  as  it  can  be 
converted  into  a  definite  amoimt  of  work,  and  the  fact  that 
we  have  insufficient  skill  to  devise  appliances,  or  that  we 
lack  the  foresight  to  use  existing  appliances  for  effecting 
the  conversion,  does  not  affect  the  argument.  Recognition 
of  the  monetary  value  of  small  coal  puts  the  matter  on  an 
entirely  different  footing,  and  were  the  electric  winder  a  less 
efficient  machine  than  it  is  known  to  be  it  would  still  receive 
the  serious  consideration  of  colliery  enguieers.  It  is  pro- 
bable that  the  monetary  value  of  small  coal  has  done  more 
than  anything  else  to  expedite  the  electrification  of  collieries, 
for  it  was  not  until  this  was  recognised  that  attentioit  was 
directed  to  the  appalling  waste  of  small  coal,  and  steps  were 
taken  to  minimise  the  waste.  In  recent  discussions  on  the 
subject  the  value  of  small  coal  has  been  quoted  at  7s.  6d. 
to  10s.  per  ton,  and  nowadays  every  effort  is  made  to 
minimise  the  coal  consumed  at  the  colliery.  This  neces- 
sitates electrification. 

No  hard  and  fast  rules  can  be  laid  dowTi  as  to  the  system 
of  winding  to  be  adopted  in  a  given  case.  Although  eacii 
of  the  pruicipal  systems  can  be  arranged  for  load  ef|ualisa- 
tion,  it  is  desirable  to  regard  the  load  equaliser  as  a  tem- 
porary expedient.  In  course  of  time,  as  power  stations 
increase  in  size,  the  restrictions  imposed  by  the  supply 
authority  with  regard  to  peak  loads  will  be  less  severe  than 
at  present,  and  will  eventually  be  entirely  removed.  As 
\  an  example  of  this  may  be  given  the  supply  to  the  mines 


of  the  Witwatersrand  District  of  the  Transvaal.  Xotwith- 
standing  the  fact  that  in  the  Central  Mining  Eand  Mines 
Group  there  is  m  operation  some  60,000  h.p.  of  electric 
winding  plant,  there  is  not  a  smgle  example  of  an  equalised 
drive.  Some  of  the  power  companies  at  home  are  sufficiently 
developed  to  deal  direct  with  rapidly- varxTjig  loads  nmning 
up  to  1,700  H.p.  on  the  peak.  The  establishment  of  waste 
heat  stations  at  the  collieries  by  the  supply  companies  will 
not  only  hasten  the  removal  of  irksome  restrictions,  but  will 
be  to  the  mutual  advantage  of  the  mme  owner  and  the 
supply  authority. 

Lt  the  many  cases  where  load  equalising  plant  has  to  be 
provided  it  is,  as  a  rule,  unnecessary  to  instal  a  flywheel 
of  sufficient  capacity  completely  to  equalise  the  load. 
Partial  equalisation  of  the  load  lessens  the  initial  cost  of 
the  equipment  and  reduces  the  continuous  losses.  On 
another  page  of  our  present  issue  will  be  foimd  a  description 
of  a  12-ton  winder  constructed  to  the  designs  of  Mr.  Hugh 
Bramwell,  of  the  Great  Western  Colliery  Co.  In  the  pre- 
paration of  this  article  we  have  endeavoured  to  bruig  into 
prominence  the  influence  of  drum-profile  on  the  performance 
of  a  winder.  The  subject  is  of  much  importance,  and  is  one 
to  which  many  engineers,  and  Mr.  Bramwell  in  particular, 
have  given  a  great  deal  of  attention.  Other  interesting 
features  of  the  new  Great  Western  wmder  are  the  diabolo- 
shaped  drum  and  the  overlapping  ropes. 


REVIEWS. 


[Cooies  of  the  undermentioned  works  can  be  had  from  The  Electrician  Offices,  post 
free,  on  receipt  of  published  price,  adding  3d.  for  books  published  under  2s.  Add 
10  per  cent,  for  abroad  or  for  foreign  boolcs.  1 


Steam  Power,  By  W.  E.  Daley,  r.R.S.  (Loudon  :  Arnold,  191,5.) 
1st  edition.     Pp.  xvi.-|-760.     21.s.  net. 

^luch  of  a  reviewei's  work  is  made  uninteresting  by  the  fact; 
that  many  of  the  books  lie  has  to  review  are  barren,  and  from 
an  intellectual  standpoint,  at  least,  the  greater  part  of  his  work 
is  unprofitable.  Once  in  a  while  a  great  book  has  to  be 
reviewed. 

Those  who  are  familiar  with  the  work  of  Prof.  Dalby  will 
expect  to  find  originality  in  his  latest  book,  and  they  will  not  be 
disappointed.  As  regards  niethcd  and  matter,  "  Steam 
Power "  is  a  strikingly  original  book.  The  treatment  is 
scholarly,  the  several  sections  of  the  subject  are  well  balanced, 
and  the  author  has  shown  rare  judgment  in  his  selection  of 
data . 

The  first  chapter  of  the  book  is  preliminary,  and  is  arranged 
to  aid  a  student  who  is  at  work  in  a  steam  laboratory.  A  steam 
plant  is  described,  the  measurement  of  its  power  is  discussed, 
the  laws  of  thermodynamics  which  condition  its  thermal 
efficiency  are  stated,  and  then,  leaving  objective  realities,  the 
heat  stream  flowing  through  tlie  plant  is  imagined  in  a  series  of 
temperature  falls.  In  the  course  of  the  chapter  the  heat-carrying 
media  are  analysed  into  three  interacting  circuits — namely, 
the  heating  circuit,  the  motive  power  circuit  and  the  cooling 
circuit.  A  general  persjjective  of  the  actions  of  the  plant  is 
presented  at  the  outset,  and  afterwards  as  each  element  is 
studied  in  detail  the  true  relation  of  each  part  to  the  whole  is 
kept  in  view. 

After  the  first,  the  chapters  may  be  grouped  in  three  divisions. 
The  heat-flow  through  the  plant  is  considered  in  detail  in  the 
fir.st  division,  consistinn  of  Chapters  II.  to  VI.  In  these 
chapters,  attention  is  concentrated  on  the  heating  and  cooling 
circuits  ;    the  principles  of  therniodynamics  are  developed  so 
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as  to  include  part  of  Callendar's  researches  relating  to  steam'. 
and  the  reader  is  led  up  to  the  calculation  of  the  properties  of 
steam  from  Callendar's  characteristic  equation.  The  prin- 
ciples are  used  to  establish  the  RankiDe  ideal  standard  of  per- 
formance, and  the  actual  performance  of  a  steam  engine  is 
compared  w-ith  this  ideal  standard.  Special  consideration  is 
given  to  the  interaction  of  the  three  circuits,  and  the  results  of 
the  heat  energy  flow  through  a  plant  are  shown  graphically. 
An  account  is  included  of  the  researches  of  Callendar  and 
Nicolson  on  the  condensation  of  steam  in  the  engine  cylinder, 
and  the  laboratory  method  described  for  the  determination  of 
the  whereabouts  of  the  missing  quantity  is  based  on  these 
investigations. 

In  no  book  will  the  reader  find  more  information  on  the 
dynamics  of  the  st«am  engine. than  in  "  Dalby."  The  subject 
is  dealt  \vith  in  the  group  of  chapters  forming  the  second  divi- 
sion. The  matter  in  the  chapters  on  governors,  flywlicels, 
engine  balancing  and  valve-gear  mechanisms  is  well-found. 
We  venture  to  think  that  the  sections  devoted  to  the  science  of 
the  locomotive  will  make  a  strong  appeal  to  a  wide  circle  of 
readers. 

.  The  last  two  chapters  fall  in  the  third  division,  which  is 
reserved  for  the  special  consideration  of  steam  turbines.  As  a 
preliminary  to  the  actual  study  of  the  turbine,  the  flow  of 
steam  is  separately  considered,  and  the  main  results  are  given 
of  important  contributions  to  the  theory  of  the  flow  of  steam 
through  nozzles.  In  the  last  chapter  the  general  principles 
involved  in  the  action  of  a  steam  turbine  are  developed. 

Judged  by  their  works,  many  authors  and  publishers  attach 
no  importance  to  the  quality  and  accui-acy  of  book  illustra- 
tions. This  does  not  apply  to  the  book  under  review,  and 
author  and  publisher  are  to  be  complimented  on  the  uniform 
excellence  of  the  260  drawings  which  accompany  the  text.  It 
will  not  be  the  fault  of  the  author  if  any  student  of  the  steam 
engine  who  buys  this  book  fails  to  obtain  full  value  for  his 
money. 

Dielectric  Phenomena  in  High  Voltage  Engineering.     l!v  J".  W. 

Pkkk.      I'irst  tditicn.      (Xrw  York  :    .McGraw-Hill  Co..  liit-'.)       P|i. 
.\v.-j-26.5.     12s.  (xl.  net. 

In  this  book  of  11  chapters  the  properties  are  given  of 
gaseous,  liquid  and  solid  insulations,  and  methods  of  utilising 
these  properties  to  the  best  advantage  in  tlie  problems  of  high- 
voltage  engineering  are  fully  described.  Such  problems 
require  a  knowledge,  not  only  of  the  laws  and  mechanism  of 
breakdown  of  dielectrics  as  dc  termined  by  e.vperiment,  but  also 
a  simple  working  knowledge  of  the  dielectric  circuit.  The 
author  deals  with  these  in  a  very  lucid  manner.  .Methods  that 
have  proved  useful  in  designing  apparatus,  transmission  lines, 
insulators  and  bushings  are  discussed  and  illustrated  by  prac- 
tical application.  The  14  cases  worked  out  will  be  invaluable 
to  the  busy  engineer,  and  the  student  will  benefit  by  considering 
the  cases  in  wliicli  he  is  interested.  By  so  doing  he  will  be  able 
to  memorise  a  number  of  important  facts. 

A  good  deal  of  space  is  devoted  to  the  consideration  of  such 
subjects  as  the  manner  of  making  extensive  engineering  inves- 
tigations and  of  reducing  data,  the  measurement  of  high 
voltages,  the  effects  of  impulsa  and  high-frequency  voltages, 
methods  of  drawing  dielectiic  fields,  outline  of  modern  theory 
and  various  dielectric  phenomena.  The  five  chajitc-rs  dealing 
with  visual  corona,  spark-over,  conma  loss,  corona  and  spaik- 
over  in  oil  and  liciuid  insulations  and  practical  corona  calcula- 
tion foi  transmission  lines  are  particularly  well  writtsn.  In  ail 
cas<'8  where  laws  and  discussions  of  dielectric  phenomena  are 
given  these  are  accompanied  by  experimental  data 

The  author's  extensive  researches  were  made  possible  Ijy 
facilities  afforded  by  tlie  consulting  engineering  de])artinent  of 
the  Geiii-ral  Electric  Co.  of  America.  We  admire  the  generosity 
of  this  firm  in  affording  sucli  facilities  and  in  granting  the 
author  permission  to  piibli.-ih  such  a  large  amount  of  valuaijje 
and  original  matter.  The  book  is  in  i^very  way  a  worthy 
addition  to  the  excellent  seiies  of  electriciil  works  published  by 
the  AlcCraw-ilill  Co.,  and  is  a  credit  to  the  author,  whose  luime 
has  long  been  associated  with  problems  connected  with  high- 
voltage  engineering. 


FOUR  YEARS'  OPERATING  EXPERIENCE  ON  A  HIGH- 
TENSION  TRANSMISSION  LINE,* 

BY  A.  BANG. 

,s,i,„i„-if  ■/. — The  Pennsylvania  Water  &  Power  Company,  since  it 
started  operation  of  its  hydroelectric  plant  at  Holtwood.  Pennsylrania, 
has  kept  a  careful  record  of  all  operating  events.  In  the  following  Paper 
this  record  is  given  for  the  four  years  19il-1914r.  astar  as  the  high-tension 
transmission  line,  Holtwood  to  Baltimore,  is  concerned.  The  record 
deals  essentially  with  certain  observations  made  on  lightning  flash-overs, 
deterioration  of  insulators,  sleet  on  cables,  and  the  various  means  adojjted 
to  prevent  disturbances  to  ojieration  from  these  causes. 


The  transmission  line  for  which  the  operating  record  is  given 
herein  is  the  line  which  transmits  energy  at  70.000  volts  from  the 
Pennsylvania  Water  &  Power  Company's  hydro-electric  plant  on 
the  Susquehanna  River  at  Holtwood.  to  the  same  company's  ter- 
minal station  at  Baltimore.  Md..  where  the  current  is  stepped  down 
for  distribution  purposes.  Practically  aU  the  load  coniists  of  sjTi- 
chronous  machinery,  such  as  synchronous  converters,  frequency 
changers.  &c. 

This  line  is  about  40  miles  long,  and  consists  now  of  two  rows  of 
steel  towers,  each  capable  of  carrying  two  indej^ndent  three-wue 
circuits.     The  first  of  these  tower  lines  (Xo.  12)  was  buUt  in  1910, 


Fig.   1.^ — SvsrUNSioN  Towkr  on  Line  12. 

with  both  circuit.s  installed  ;  the  second  (Xo.  .^li)  in  the  summer  of 
191-t.  On  thi.s  latter  at  present  onlv  one  circuit  is  installed  (circuit 
Xo.  6). 

Towers. — The  towers  are  galvanised  steel  towers,  designed  for  six 
jjower  cables  and  two  groiuid  cables  (on  the  old  line  only  one  grotuid 
cable) :  they  are  spaced  al>o\it  10  to  a  mile  and  the  cables  on  the  new 
line  are  anchored  at  every  fifth  tower  at  least. 

The  height  of  the  lower  is  44  ft.  from  gromid  to  the  lower  cross- 
arm.  The  distance  Ix-tween  the  cross-arms  is  9  ft.,  against  7  ft.  on 
the  older  tower  line,  and  I  he  Kround  wires  are  located  4.',  ft.  above  the 
iip|ier  cross-arm.  Kig.s.  1  and  2  arc  views  of  the  towers,  which  show 
how  on  line  Xo.  12  the  power  eable.s  for  each  circuit  were  located  all 
three  in  a  vertical  line  one  above  the  oilier,  but  the  cables  on  the  new 
line  have  been  staggered  to  ])revent  trouble  from  sleet. 

('(inductors. — The  conductors  are  300.000-eir.  mil.  19-strand  alu- 
minium cable.  The  ground  wires  consist  of  J  in.  galvanised  seven- 
strand  steel  cable. 

Calfiilnted  Ijmil.  Maximum  load  on  the  eables'is  luisumed  to 
occur  at  a  t«m|K)raturc  of  2.5''C..  with  ii  wind  pressure  of  15  lb.  |<er 

•  Abstract  of  «  I'ftjMir  rend  before  the  American  Instituto  ofjElectrical 
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square  inch  on  ^vires  covered  with  i  in.  of  sleet.  During  these  load 
conditions  the  tension  in  the  cables  apiu'oaches  the  elastic  limit. 
The  stringing  tension  at  +25^C.,  was  500  lb.  for  the  power  cables  and 
950  lb.,  for  the  groimd  cables. 

Insulators. — The  insulators  are  of  the  suspension  disc  type,  10  in. 
in  diameter  (see  Figs.  3  and  4).  The  units  selected  for  the  newer 
line  have  the  following  electrical  characteristics  : — 

lndi\'idual  dry  flash-over  voltage  =  95,000  volts. 

Indi%'idual  puncture  voltage  =  140.000  to  150.000  volts. 

Units  on  older  line  have  a  dry  flash-over    =  90.001)  volts. 

And  puncture  "  =  lOO.OOO  to  107,000  volts. 

Eight  tmits  to  the  ttriug  are  used  on  anchor  towers  and  seven  on 
suspension   towers.     Seven   units   correspond   to   a  dry  flash-over 


Fig.  2. — Suspension  Tower  on  Line  56,  asju  ix  the  Background 
Strain  Tower  of  Line  12. 

voltage  of  378,000  volts.  The  new  tower  line  is  built  parallel  to 
line  Xo.  12,  distance  between  lines  being  only  50  ft.  on  centres. 
The  standard  .span  is  500  ft. 


Electrical  TJnfci. 
Frequency 

Normal  line  voltage  between  phases 
Ohmic  resistance  of  one  wire 
Ohmic  reactance  at  25  cycles  is 
Impedance  at  25  cycles  is 
Losses  in  three  lines  at  200  amperes 
Capacity  current 


=  25  cycles. 

=00.000  to  70.000  volts. 

=  12-1  ohms  (12°C.) 

=  131  ohms. 

=  17-9  ohms. 

=  .5.800  kw.,  or  10  per  n -i 

=3-5  amperes  p<'r  wire. 


was  lost,  though  generally  not  more  than  for  a  few  imnutes  ;  partial 
interruptions  (P.I.)  where  a  percentage  of  the  load  was  momentarily 
lost;  and.  finally-,  mere  voltage  or  frequency  dislmbauces  (V.D.). 
where  no  load  whatever  was  lost.  These  disturbances  have  l)een 
recorded  whenever  the  voltage  changed  suddenly  5  per  cent,  or  more. 
It  will  be  seen  that  the  overwhelming  cause  of  trouble  is  lightning. 
Though  the  lines  are  projected  at  both  ends  with  aluminium  light- 
ning arresters,  which  duly  discharge  durmg  storms,  lightning  dis- 
charges or  surges  will  nevertheless  give  rise  to  "  flash-overs  "  on  the 
line,  which,  once  establLshed,  are  maintained  by  the  power  from  the 
generators.  Such  flash-overs  practically  always  start  at  the  towers 
where  the  clearance  distances  to  gromid  {i.e..  towers)  are  the  smallest. 


CD 


l"iG.  3. — Insulators  used  on  Circuits  1  and  2. 

The  path  of  the  flash-over  may  vary.  Thus,  when  cu'cuits  Xos.  1 
and  2  origmally  went  uito  service,  the  suspension  towers  were 
equipped  with  live  imits  to  the  string  and  strain  towers  with  six 
vmits.  With  tliis  arrangement  it  was  always  found  that  the  flash- 
over  would  occiu:  upwards  from  the  conductor  alongside  the  strmg 
of  insulators. 

Fig.  5  shows  a  typical  string  of  insulators,  damaged  by  such  an 
arc.  It  can  be  seen  how  the  three  lower  insulators  are  completely 
broken  to  pieces,  probably  mamly  due  to  the  heat  generated  by  the 


Distance  between  Insulator  and  Insulator  5 


Operating  Record. 
Below  is  given  a  tabulation  of  all  the  disturbances  to  normal 
operation  of  the  system  originating  in  the  transmission  lines,  together 
with  the  cause  of  the  trouble  and  the  year  it  occurred.  These  dis- 
turbances have  further  Ijeen  divided  into  three  groups,  depending  on 
their  seriousness  -i.e.,  total  interruptions  (T.I.),  where  all  the  load 


Fio.  4. — InsuiuVtors  used  on  Cibouits  5  and  6. 

arc  ;  the  bottom  bolt  shows  a  deep  biu-n.  It  can  also  be  seen  from 
the  marks  on  the  string  how  the  arc  in  this  string,  instead  of  travel- 
ling all  the  way  from  cDuduotor  to  the  tower  in  one  imbroken  arc,  has 
broken  into  small  individual  arcs,  each  encircling  one  insulator.  That 
happens  frequently,  though  not  always. 

Not  only  the  insulators  but  also  the  cable  is  liable  to  be  damaged 
by  lightning  arcs.     If  the  arc  stayed  at  one  place  it  would  quickly 

bum  the  cable  through.     Fortunately,  the  arc  is 

"  I  generally  on  the  move.     As   a  rule  it  is  Iilown 

Table  I- — Operating  Record  for  Hollwood-Baltinwre  Transmiesion  Line,  January  \,  1911,  toi  away  from  the  power  house,  due  to  its  ovn\  mag 


December  31,  1914. 


Cause. 

1911. 

1912. 

1913.        1         1914. 

Total  for 
four  years. 

T.I.  P.I.  V.D. 

T.I.  P.I.  V.D. 

T.I.  P.I.  V.D.|t.I.  P.I.  V.D. 

T.I.  P.I.  V.D. 

23     ...     10 
"l     '.'.'.     '.'.'. 

3     19       4 

3     17     II 

1     

"l     .'.'.'     "2 

1       «      7  !  .30    42     32 

Defective  insulators  ... 
Sleet  on  cables 

...       1       1        111 
2      2     ...       2      2     ... 
13      2       3      3      4 

Wires  blowing  together 

1  1 1 

netic  action.       In  a  few  seconds  the    arc   may 
travel  5  ft.  to  30  ft. 

The  plan  was  tried  in  1912  of  increasing  the 
number  of  discs  of  a  suspension  string  to  seven 
and  of  a  dead-end  lower  to  eight,  on  two  par- 
ticular stretches  where  the  lightning  had  been 
ehi)eoi»lly  severe.  Tliis  jiroved  successful  in  so 
far  that  only  one  lightning  stroke  occurred  on 
these  tlretches  in  1912  against  22  in  1911. 
Before  tlu!  lightning  aenson  of  1913  one  whole 
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circuit  (Xo.  1)  was.  therefore,  equipped  in  this  ■way  with  seven 
suspension  and  eight  strain  units.  The  resxilt  was  that  in  1913 
there  were  27  lightning  strokes  on  circuit  Xo.  1,  20  on  No.  3  ivnd  6 
tmknown  on  which  circuit. 

In  other  words,  the  circuit  with  the  many  insulators  showed  the 
larger  number  of  lightning  strokes.  Evidence  from  inspection  of  the 
line  showed,  however,  that  whenever  the  flash-over  took  place  on  a 
suspension  tower  the  lightning  arc  on  Xo.  2  circuit  would,  as  usual, 
rise  upwards  along  the  insulator  strings  to  the  cro.ss-arm  above, 
while  on  Xo.  1  circuit  the  arc  would  in  every  case  go  just  the 
opposite  way  to  the  crcs-arra  below.  Thi?  was  naturally  due  to  the 
fact  that  this  clearance  distance  for  the  two  upper  conductors  was 
materially  decreased  (from  about  36  in.  to  24  in.)  by  adding  two 
more  units  to  the  string.  For  the  bottom  conductor,  where  the 
clearance  distance  still  remained  ample,  the  numljer  of  flash-overs 
was  greatly  reduced.  With  this  change  in  the  location  of  the  arc  it 
did  not  have  nearly  the  same  chance  for  damaging  the  insulators  by 
heat,  as  it  did  not  pass  alongside  them  but  away  from  them.  Thus, 
in  1913  it  wa^s  necessary  to  remove  210  insulators  from  circuit  Xo.  2, 
due  to  lightning  damage,  and  only  three  from  Xo.  1  circiut.  Another 
advantage  gained  was  that  it  proved  to  be  easier  to  extmguish  the 
arcs  on  Xo.  1  circuit,  and  that  it  could  be  done  with  much  less  loss  of 
the  synchronous  load  connected  to  the  system  (on  accoimt  of  the  pre- 
ponderance of  two-wire  short-cir?uits  compared  with  three-wire 
short-circuits).  The  following  year  one  more  unit  was  added  to 
Xo.  2  circuit  suspension  towers  and  two  more  to  the  strain  towers, 
and  this  is  the  way  it  is  at  present. 

Far  more  important  from  a  maintenance  point  of  view  is  the  con- 
tinuous deterioration  of  the  porcelain  in  the  insulators. 

In  1913  the  Pennsylvania  Water  &  Power  Co.  began  investigating 
this  by  means  of  megger  tests  between  the  pin  and  cap.     The  result 


Fifi.  .">. —  Partial  IsTERBCPTioy  of  No.  12  ix  UMI!.     Sisi'knsiox  Type 
Insulator  re.moved  from  Bottom  Phase  of  Circuit  No.  2. 

was  rather  sur])rising.  While  the  majority  of  insulators,  when  the 
weather  was  drj'  enough  to  permit  of  .iny  testing,  naturally  would 
read  inflnity,  many  were  found  which  would  read  below  10  meg- 
ohms and  some  below  J  megohm  or  lower.  On  none  of  them  could 
any  external  damage  \k  seen.  A  complete  test  of  circuits  Xos.  1  and 
2  in  the  winter  1913-14  showed  that  out  of  about  22.400  units,  1.621. 
or  7-3  per  cent.,  were  foimd  to  have  deteriorated,  giving  below  500 
megohms.  In  the  autumn  of  1914  an  additional  number  of  about 
l,t)20.  or  4-7  per  cent.,  had  gone  bad.  All  told,  four  years'  operation 
prfKluccd  11-7  per  cent,  bad  units.  It  seems  as  though  this  deteriora- 
tion goes  on  at  a  rapidly  increasing  rate  year  aft«r  year. 
Table  II.  showB  the  result  from  both  tbata  combined.    It  will  be 


Table  II. — Number  of  Inmitnlors  Delerioraled  on  Pftinm/Irania  Walrr  <t 
Power  Com/mni/'s  Cimiita  Non.  1  and  2,  191 1-1{II4. 


.Strain  intiulators. 


Per  cent, 
damaged. 


SuMpoiuiiun  inaulaturs. 


Units 
tojited. 


Units 
below  600 
megohmM. 


Pit  cent. 
dama^M'il. 


Nu.  1     4,!iaS 

H.-iC 

No.  2    1  4.942 

8.12 

Nua.  1  and  2     U.8H0 

l.littM 

17-3 
16-8 
171 


'  6.723 
fi.lHKi 
1 2.ll2:t 


470 
48,'i 


seen  that  the  two  circuits  have  practically  the  same  number  of  bad 
units,  but  the  strain  towers  on  both  circuits  show  a  very  much  larger 
percentage  (17-1  per  cent.)  of  damaged  units  than  the  suspension 
units  (7-6  per  cent.),  indicating  that  the  horizontal  strain  units  air 
very  much  more  exposed  to  this  trouble  than  the  vertical  suspensifru 
units. 

A  number  of  other  tclbulations  has  also  been  made  up  to  see  if 
there  were  any  difference  between  insidators  from  the  top,  middle 
and  bottom  phases,  or  between  the  various  miits  hi  a  strmg.  Only 
slight  differences  could  be  found,  excepting  tetween  the  different, 
insulators  m  a  suspension  string.  Taldng  only  the  five  first  msu- 
lators  in  the  string,  which  have  been  in  service  from  the  begmning  of 
operation,  we  find  that  the  top  imit — i.e.,  the  one  nearest  to  the  cross- 
arm — is  the  one  most  subject  to  damage.     (.Se«  Table  III.) 

Table  III. — Suspension  Insulators  Xos.  1-5  Deteriorated  1911-1914. 


Unit  No. 

1     • 

2 

3 

4 

5 

Circuits  Nos.  1  &  2 

210 

120 

142 

169 

146 

Fig.  6. — Insulator  String 
Punctured  on  Line. 


Fui.  7. — Insulator  .^trino 
Punctured  by  Test. 


After  a  number  of  these  imits  were  removed  from  the  Une,  a 
series  of  tests  wa«  made  in  an  attempt  to  determine  the  cause  of  this 
trouble.     The  tests  were  as  follows  : — 

First. — 230  units  with  megger  readmgs  from  001  to  500  megohms 
were  given  a  high-potential  test  (25  cycles).  All  of  these  miits 
pimctured  before  flash-over  voltage,  the  puncture  voltage  varj-ing 
widely,  increasing  in  a-general  way.  however,  with  an  increased 


meager  readmg.  The  pmicture  takes  place  uiside  through  the  porce- 
lain hidden  between  the  jiiii  and  the  cap.  generally  on  the  side  and 
very  often  close  to  the  rim  of  the  cap. 

Second. — While  these  tests  were  going  on.  a  pimcture  of  each  and 
everj'  one  of  a  string  of  five  insulators  occurred  one  day  on  the  Ime 
durmg  actual  operation.  Xo  lightnmg  was  reported,  the  weather 
was  clear  and  no  switching  was  done  at  the  time  of  the  disturbance. 
Fig.  0  shows  this  string.  It  can  be  seen  that  holes  as  large  as  a  finger 
tip  are  burned  through  the  porcelain  and  the  caji.  all  on  the  side  of  the 
insulator,  thus  forming  a  short  path  between  tlie  pins  and  caps  ;  no 
evidence  of  any  simultaneous  rtash-over  could  be  seen.  It  was  a  case 
of  a  clea-  puncture. 

It  was  naturally  thought  that  this  was  a  case  of  deteriorated 
)>orcelain.  which  could  have  been  caught  in  time  to  prevent  failure, 
if  only  megger  readuigs  had  been  taken  of  these  uisulators  some  tiiuo 
beforehand.  To  ])rovc  this,  live  units  removed  from  the  liiie  Ix-cause 
of  low  megger  readuigs  were  mounted  in  a  strmg  ami  high  voltage 
was  built  U|)  on  them,  not  from  a  testing  tran.sformer.  where  the 
short-circuit  current  always  is  .small,  but  from  a  70,000-volt. 
Hl.O(M»  kw.  trimsformer.  with  a  l(».000  kw.  generator  behind  it. 
The  current  was  limited  to  almut  i50  amperes  by  a  resistance. 

The  result  of  tliis  tost  is  shown  in  Fig.  7  :  when  the  voltage  reached 
about  30.0tM1  volts,  the  insulator  punctured,  burning  porcelain  iMul 
iron  Ix'ing,  so  to  speak,  shot  oil   from  the  side  of  first  one,  then  of 
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another  insulator,  leaving  holes  of  just  the  same  nature  as  found  in 
the  insulator  string  punctured  on  the  line. 

Third. — To  discover  the  nature  of  this  insulator  deterioration  the 
tests  were  made  on  24.  insulators  discarded  from  the  line  because  of 
low  megger  readings.  The  pin,  cap  and  cement  were  dissolved  in  a 
diluted  solution  of  nitric  and  hydrochloric  acid,  so  as  to  give  an 
unobstructed  view  of  the  surface  of  the  porcelain,  normally  hidden  by 
the  pin  and  cap.  Of  these  insulators  seven  showed  clearly  a  tiny 
crack  in  the  porcelain  at  the  bottom  of  the  head,  which  was  totally 
invisible  as  long  as  the  cap  covered  it ;  three  showed  similar  cracli 
across  the  head  ;  13  did  not  show  any  cracks;  and  one  was  de- 
stroyed during  the  test. 

Megger  tests  on  tho.se  cracked  showed  that  the  low  resistance  wa-s 
•located  right  in  the  crack,  and  the  most  natural  explanation  of  the 
reason  for  the  low  megger  reading  on  these  insulators  would,  there- 
fore, seem  to  be  moistm'e  which  has  penetrated  through  the  cement 
into  this  crack.  To  explain  the  crack  itself,  it  has  been  suggested 
that  this  may  ha%-e  been  caased  by  high  internal  stresses  set  up  by 
uneven  temperatures  and  expansion  of  the  various  parts.  A.  O. 
Austin  has  also  suggested  that  crystalline  growth  in  the  cement  may 
cause  expansion-  of  this,  with  consequent  heavy  stresses  in  the 
porcelain.* 

Xone  of  these  explanations  would  seem  to  hold  good  for  the  insu- 
*]ators  where  no  cracks  could  be  found.  On  these  insulators  it  was 
possible,  however,  by  means  of  the  megger,  to  trace  areas  of  low 
■resistance  on  the  outside  of  the  insulator  head.  It  seems  evident, 
'therefore,  that  the  acid  used  in  dissolving  tlie  pin  and  cap  had  pene- 
trated the  unglazed  body  of  porcelain  lietwcen  the  pin  and  cap  in 
spots,  thus  making  it  more  or  less  conductive.  But  wherever  acid 
can  penetrate  porcelain,  it  is  natural  to  suspect  that  jjlain  water  can 
do  the  same.  It  is,  therefore,  ?jelieved  that  the  failure  of  these 
insulators  is  due  to  porous  material  or  lack  of  vilrificatioyi  in  the  hiirning, 
which  has  gradually  allowed  moisture  to  be  absorbed  by  the  porce- 
lain in  the  same  way  as  moisture  penetrated  through  the  cracks 
in  the  cracked  insulator. 
.  Fourth. — When  it  was  first  discovered  that  a  large  percentage  of 
the  low  megger  readings  was  due  to  cracks  in  the  porcelain  it  was 
'naturally  feared  that  these  insulators  had  lost  a  great  part  of  their 
mechanical  strength.  However,  25  picked  out  at  random  were 
found  to  have  an  ultimate  strength  of  lietween  C.IOO  lb.  and 
10,7001b..  with  an  average  of  8.1001b..  which  is  approximately  the 
same  an  that  of  good  insulators,  when  the  cement  has  set  thoroughly. 

Fifth. — Hot  and  Cold  Water  Test. — ^^Tien  bids  were  requested  for 
insulators  for  the  new  transmission  line  a  series  of  tests  was  made 
on  insulators  submitted  by  different  manufacturers,  particularly 
with  a  view  to  finding  the  type  of  insulator  lliat  would  seem  to  be 
lea,it  subject  to  depreciation.  Working  on  the  theory  that  the 
depreciation  was  at  least  i)artly  due  to  high  internal  stresses,  .set  up 
by  temperature  changes,  tlie  insulators  were  subjected  to  alternate 
immersions  in  hot  and  cold  water  of  five  minutes  each.  After  each 
temperature  change  the  insulator  was  tested  with  a  megger  and  dis- 
carded if  it  gave  a  reading  less  than  "  infinity."  If  an  insulator 
rndured  the  treatment  without  change  in  resistance  it  received  in  all 
1 1 1 1  cmperature  change?.  Table  IV.  shows  the  result  for  six  different 
l\  pes  of  insulators,  designated  A  to  F. 

The  insulators  which  had  not  been  damaged  by  the  hot  and  cold 
water  test,  so  far  as  could  be  determined  by  the  megger,  were  now 
Kulijecled  to  high  potential,  with  the  results  as  shown  in  Table  V. 

Tliese  tabulations  show  that  typo  E  insulators  withstood  the 
:■  Is  the  best,  as  none  of  them  failed,  while  types  C  and  D  suffered 
•  \ii-  most,  for,  among  38  insulators  treated,  only  one  withstood  the 
tl     hover  voltage  afterwards.  .. 

Tlie  insulators  which  had  already  shoT^n  up  poorly  on  the  megger 

■  were  also  given  a  higli-potential  test.     They  all  ])unctured  at 
ages  varjing  from  18.000  to  24.000  volts.     The  megger  reading 

'  re  test  varied  from  04  to  9  megohms.     The  cap  and  pin  were 

■  dissolved  on  two  of  the  damaged  insulators  of  types  U  and  F. 
Ii  showed  tiny  cracks  at  the  bottom  of  the  head. 

rth— Drying  out  ol  the  Insulators. — Working,  on  the  other  hand,- 
Icri  (he  theory  that,  at  least  in  part,  this  insulator  trouble  wjis  due  to 
lab.-.orption  of  moisture  without  accompanying  cracks,  the  plan  was 
ItriftI  of  drying  out  some  of  the  insulators  removed  from  the  line, 
lumber  high  vacuum  (about  27  in.),  and  at  temperatures  varying  from 
VSO't'.  to  90  C.  The  drying  out  lasted  from  10  to  20  days,  and  megger 
readings  were  taken  every  few  days.  The  following  observations 
Ivcre  made  : — 

A.  After  only  a  few  hours'  treatment,  the  insulation  resistance 
ecrca:ics  materially,  probably  Iwcausc  water  is  a  belter  conductor 
Fhen  hot  than  when  cold.  After  24  hours'  treatment  a  material 
loreaec  is.  however,  always  found,  and  this  continues  steadily  until 

*  See  The  Electrician  for  July  30,  101.5,  p.  015. 


Table  IV. 


Type. 


Weight 
per  unit,  j 


No.  of 
insulators. 


Tested.     Failed. 


8-5  lb. 
9     „ 

10  „ 
9-5., 

n    „ 

11  ,. 


No.  of  smgle 

temperature 

changes 

withstood 

by 
insulators. 


No.  of  insulators 
that  failed  when 
transferred  from 


Cold  to 
hot. 


141 
104 
88 
(57 
60 
40 


Hot  to 
cold. 


Table  V. 


Type. 


Total  No.  insu- 
lators tested. 


No.  units  which 
withstood  flash-over. 


No.  of  units  and 
puncture  voltage. 


6  (92  kv.) 

3  (96  kv.) 

1  (90  kv.) 

0 

6  (98  kv.) 

i  (85  kv.) 


7  (43  to  91  kv.) 
4  (50  to  95  kv.) 
6  (27  to  87  kv.) 
3  (38  to  70  kv.) 


many  of  them  reach  the  infinity  mark,  even  when  hot.  All  of  them, 
without  exception,  will  record  infinity,  when  tested  ccld  after  two 
days'  treatment. 

After  drying  out,  the  insulators  were  given  a  high-potential  test 
w  ith  25  cycles. 

B.  The  result  was  that  out  of  a  total  of  37  insulators  tested,  12  ivith- 
.itood  a  heavy  flash-over  test  for  J  minute.  The  rest  of  them  punctured 
at  voltages  varying  from  30,000  to  90,000  volts.  As  the  megger 
readings  on  some  of  the  insulators  that  withstood  the  flash-over 
were  as  low  as  1  to  2  megohms  before  drying  out,  there  cannot  be 
iir.y  doubt  but  that  they  would  have  pimctured  at  low  voltages  if 
they  had  not  been  treated. 

C.  The  insuIa,tors  which  dried  out  the  quickest  punctured  at  the 
lowest  voltages.  These  presumably  were  the  cracked  insulators. 
On  the  other  hand,  the  insulators  that  withstood  the  high  voltage 
generally  increased  very  slowly  in  insulation.  These  perhaps  were 
insulators  which  would  not  have  shown  cracks  imder  the  cap. 

D.  Four  of  the  .■niccessfully  dried  out  insulators  have  since  that 
time — i.e.,  four  months — been  exposed  to  the  weather,  hanging  in  a 
vertical  jiosition.  They  still  read  infinity.  It  is  believed  that  if 
means  could  he  found  to  prevent  moisture  from  re-entering  such 
insulators,  it  would  be  perfectly  safe  to  put  them  out  on  the  line  again. 

It  has  often  been  suggested  that  tlio  deterioration  of  insulators 
was  due  to  electrical  causes,  such  as  switching,  surges,  arcing  gromid. 
high-frequency  discharges,  &c.  As  an  indication  that  this  is  not  the 
case,  an  insulator  record  from  a  70,000- volt  transmission  line  between 
Iloltwood  and  Lancaster,  13  miles  long,  may  be  of  interest.  This 
line  consists  of  two  identical  circuits  on  the  same  tower  line.  While 
the  two  circuits  were  built  at  the  same  time,  it  has  Ix-en  customary  to 
use  only  one  of  them,  while  the  other  one  was  kept  as  a  spare.  At 
the  end  of  the  test  one  of  the  circuits  had  been  under  voltage  481 
days,  the  other  one  only  91  dayo.  Still  they  showed  very  nearly  the 
same  percentage  of  damaged  units — i.e.,  8-9  against  8  per  cent.  On 
the  whole,  the  insulator  record  given  above,  and  tlie  experiments 
made,  all  tend  to  show  that  the  deterioration  of  the  tyi)e  of  insu- 
lator in  question  is  not  due  to  electrical  but  rather  to  meclianieal  and 
ceramic  causes. 

Sleet. — It  is  now  well  understood  that  the  most  common  cau.se  of 
sleet  trouble  is  the  fact  that  when,  with  the  arrival  of  milder  weatlier, 
the  sleet  starts  falling  off  the  wires,  it  will  often  fall  oil'  one  inW  span 
or  several  spans  at  one  time  but  still  remain  on  other  spiuia.  Such 
conditions  result  in  imequal  loading  and  therefore  also  extremely 
unequal  sag  for  the  different  spans.  If  the  wires  of  different  phases, 
therefore,  as  on  circuits  Nos.  1  and  2,  are  in  the  same  vertical  pliuic, 
they  are  liable  to  come  in  touch  with  each  other  and  produce  short- 
circuits.  The  few  disturbances  recorded  as  caused  by  uleet  on  the 
Baltimore  transmission  line  have  all  Im'CU  of  this  nature. 

In  buikling  the  new  line  to  Baltimore  it  has  Ix'cn  attempted  to 
j)revent  or  minimise  this  trouble  by  having  the  middle  cross-arm 
extend  farther  out  (about  2  ft.  to  3  ft.)  than  the  top  and  bottom  one  ; 
a  larger  number  of  strain  towers  has  also  been  used,  so  as  to  avoid 
having  more  than  five  suspension  sjians  between  two  dead-end 
towers.  It  may  bo  of  interest  to  note  that  during  a  recent  sleet 
storm  where  lK)th  the  old  circuits,  Nos.  1  and  2,  were  short-circuited, 
duo  to  sleet,  the  new  one,  No.  Ii,  stooil  up  without  a  single  short- 
circuit. 

There  is,  however,  another  method  of  preventing  sleet  trouble. 
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which  the  Pennsyh-ama  Water  &  Power  Company  has  lately  adopted,  i  The  natural  method  to  safeguaxd  operation  against  such  troubles  i« 
Ihe  prmciple  of  this  method  i?  simply  to  keep  the  transmission  lines  !  therefore,  to' cut  the  damaged  line  out.  and  the  earlier  the  bettP 
so  hot  that  no  sleet  whatever  can  be  formed  on  them.  The  heat  is  !  This  means,  as  a  general  scheme,  automatic  operation  of  switches 
produced  by  circulatmg  electric  ciu-ient  through  the  wires.  Test  I  Tiie  system  in  use  consists  simply  of  overload  relays  at  the  now^r 
and  experience  show  that  for  a  300.000-cii-.  mil.  aluminium  cable.  ;  house  connected  m  series  with  the  fine  cm-rent  transformers  and  al^ 
about  250  to  300  amperes  j.-.  enougli  lo  keep  the  sleet  from  sticking  to  '  one  relay  in  the  ground  connection  for  tlie  neutral  of  each  transformer 
the  cables  ;  often  even  less  current  will  do  it.  On  the  other  hand,  if  |  bank.  At  the  sub-station,  re  verse -cmrent  relays  take  the  place  of 
ice  aheady  deposited  on  the  wires  is  to  be  melted  ofi,  considerably  the  over-load  relays  at  the  power-house.  All  these  relays  are  them 
more  current  is  necessary.  The  present  arrangement,  when  a  sleet  selves  made  as  instantaneous  in  their  action  as  possible  but  are  used 
storm  IS  reported  and  the  load  is  at  its  lightest,  is  to  leave  only  one  I  in  connection  with  definite  time  limit  relays,  so  that  a  momentarv 
circuit  (^o.  6)  m  service,  which  carries  all  the  load,  while  tlie  two  I  short-circuit  will  not  produce  action.     To  prevent  all  three  lines  from 


others  are  connected  in  series,  short-circuited  at  one  end,  and  current 
is  sent  through  them  from  two  generator?  and  two  transformers. 
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3  Phas*  Fus«h(yT  on  Transmissioi 

(A)  The  middle  wave  represents  the  high-tension  current,  the  others  the  low- 
tension  'bus  voltage  at  the  power-house. 


going  out  by  relay  action,  in  case  there  should  be  a  short-circuit  i 
i'.ll  the  lines  at  the  same  time,  the  trip  circuits  are  interlocked. 

This  system  has  not  always  been  entirely  success, 
ful,  Difficulties  were  especially  encountered  in 
giving  the  various  relays  a  suitable  current  and 
time  setting,  and  due  to  the  complication  in  wiring 
i'ltroduced,  since  low-tension  autcmitic  switching 
was  adopted.  Since  Jime,  1914,  when  various 
changes  were  made,  especially  on  the  reverse-current 
relays,  so  that  they  would  be  more  sensitive,  the 
record  shows  seven  entirely  successful  actions  out 
of  a  total  of  nine  times  when  the  conditions  were 
such  tha,t  they  could  act  correctly. 

It  may  be  asked  wliy  the  same  interlocking  relay- 
arrangement  is  not  sufficient  as  liglitning  protec- 
tion. The  reason  is  the  simple  fact  that  lightning 
flash- overs  very  often  wHlocciu:  on  both  circuits 
Xos.  1  and  2  at  the  same  time.  (It  still  remains  to 
be  seen  whether  they  will  occur  on  all  three  circuits 
at  the  same  time.)  WTien  both  cireuH.-.  are  in 
trouble  at  the  same  time,  the  c'earing  of  both  means, 
of  course,  a  total  Interruption. 

Though  the  lightning  shoj-t-circuits  were  so  severe 
that  it  was  necessary  to  clear  the  circuits,  the 
insidators  and  cables  were  never  so  badly  damaged 
that  it  was  impossible  to  come  right  back  with 
the  voltage  right  after  the  interruption.  This  indi- 
cated clearly  that  if  only  some  means  could  bo 
found  to  extinguish  tile  power  arcs,  an  interruption 
might  be  avoided. 

If  the  load  is  heavier,  all  three  circuits  will  be  put  in  service,  and  ,      The  first  scheme  tried  with  this  end  in  view  was  based  on  the  idea 
if  the  current  Ls  not  judged  lo  be  (.uilicieut  to  prevent  .sleet,  an     of  clearing  one  line  completely,  while  tlie  other  one.  even  if  in  trouble, 
arrangement  is  atlopted  by  means  of  which  wattless  current  Ls  brought     was  suppo.sed  to  maintain  some  kind  of  sj-nchronism  with  the  cu-,- 
to  ckculate  over  the  wires  while  they  at  the  same  time  carry  the     tomers'  load  ;    then  the  first  circuit  would  be  put  right  back  agal 
load.     Tills  object  is  obtained  by  dividmg  the  generators  at  the     and  the  second  line  cleared.  &c.     The  .system  was  actuated  by  ovei  - 
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(B)  The  middle  wave  rejjrcsents  the  high-tension  current  at  the  sub-station, 

the  two  outer  ones  the  low-tension  'bus  voltage  at  the  sub-station. 

Fig.  8. — O.scillookams  suowixg  Action-  of  Abc  ExTrsonsniNO  Fuse. 

(A)  AT  Power  House  axd  (B)  at  Si-b-station. 


liower  house  into  three  groups,  each  of  which  through  its  respective 
transformers  is  connected  with  one  transmission  circuit.  The  three 
circuits  are  paralleled  at  the  sub-station  cncL  The  field  is  now  kei)t 
o/jfH  (in  the  generators  for  one  of  these  groujis.  while  the  others  are 
ovier-excited.  C'onserjuently  Ihe  generators  with  the  open  field 
will  draw  their  excitation  from  Ihe  alternating-current  side,  but  this 
current  will  fii-st  have  to  pass  the  transmission  line. 
An  increanc  of  from  40  to  200  per  cent,  in  total  cur- 
rent for  the  three  lines,  depending  on  the  load  con- 
dition.s,  can  Ix'  secured  this  way. 

Buzzards.- — The  birds  troubhng  this  line  are  turkey 
bu-/,7.ards.  These  birds  often  choose  the  towers  as  a 
resting  place,  and  here  they  are  liable  to  ground  the 
line  to  the  tower  through  their  own  bodies.  There 
is  especial  danger  if  they  sit  on  the  cross-arm  right 
below  the  live  wire.  A  buzzard  grounded  in  this 
way  is  always  killed,  and  will  often  fall  down 
without  even  causing  a  voltage  disturbance,  but 
frequently  it  will  give  ri.se  to  an  arcing  ground,  which 
may  even  develoji  into  a  two-wire  short -circuit. 

WirM  Blnu-imj  7'w/c//(fr.— The  one  voltage  dis- 
turbance recorded  as  being  due  to  thi.s  cause,  rcpre- 
.sent.s  a  case  where  the  ground  wire  swung  into  one 
of  the  ])ower  cables  at  a  place  on  a  special  tow-er, 
where  tin-  cli-aruncc  distaiue  was  abuormiilly  .'iinall. 

pROTKfTIVE  DeVK'E.S. 

In  order  to  maintain  continuou.s  operation,  when  grounds  or  short 
circuits,  due  to  any.  of  the  above  cuii.ses,  occur  on  the  line,  several 
dillcrent  protective  devii-es  h.ave  been  adopted  :- 

I.  Inlirltirkiiiij  Line  Krlin/s.'  'YritiMcs  from  defective  insulaUirs. 
sleel.  bu/./.ardH  and  tlii^  wind  Hwingirig  tlir-  wires  logi'lhcr,  generally, 
if  (hi-y  give  any  trouble  wlial.soever.  resull  in  groiuuLs  or  hIkuI- 
rirtnils  thai  jierniHt  on  the  Hystem  until  Ihe  voltage  i«  taken  oil  Ihe 
Jmdiy  line;  Homi-liines  it  may  evni  ri^sult  In  n  )H'rnuuii<iit  faidl, 
tli.it  ilc«.,  1.1,1   ,,.,.,,.1   i.-^ii.rallrin  of  voltagi-  uiilil  repairs  are  made. 


load  relays  at  Holt  wood,  and  thch  action  was  transmitted  by  means 
of  overhead  wires  to  other  relays  at  the  sub-station,  so  an  to  get  sjti- 
elironous  action  of  the  oil  switches.  This  system  pro\ed  a  failure 
mainly  because  it  was  found  that  certain  atmos)iherie  conditions  of 
no  danger  to  the  high-tension  transmission  lines,  would  produce  dis- 
charges  through   the  overlo^v.l    rehiy    vviivs   mikI    thus   unuecess 


I'l. 


ITUK   AMI    r.L-      :...   -'..     I'l. I  M    FOI!    llirKETrs    Kl  KI.n-Di:STKOVIN 
AND    UeSTOKUIQ   DEVICE. 
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actuate  the  relays  at  the  snb-station  aud  trip  the  oil  :;witehes. 
system  was,  therefore,  soon  discarded.  ' 

The  system  now  in  use  is  the  arc  extinguisher  arrangement  in- 
vented by  Mr.  L,  (',  Nicholson,  (if  Hull'alo.  N.S'.  'I'hc  principle  of  thi 
arrangement  is  to  shunt  any  arc  that  arises  on  Ihe  line  with  a  fiiM 
wire,  which  is  calibrated  to  blow  in  fi,dm  5  lo  10  cycles  (:!,'"i-cy<l( 
system),  and  this  short  time,  cxjierieneij  has  proved,  in  enough  li 
e.xtinguisii  the  are  on  the  line  ;  Iherefore,  a-s  soon  ns  the  fu*>  blows, 
llie  line  will  be  cli-ar  n^'.iiii.     The  [ii;,e  wires  uiv  eoiinccled  acnj.ss  iIk 
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proper  wires  automatically.  Seldom  more  than  one  cycle  will  pass 
from  the  time  the  lightuing  arc  is  established  \mtil  the  switch  is 
closed. 

An  important  point  for  successful  operation  is  to  have  the  fuses 
timed  correctly.  If  this  time  is  too  short  the  arc  may  be  re-estab- 
lished, and  i£  too  long,  it  is  very  difficult  for  the  sj-nchronous  load  to 
remain  in  synchronism.  Cycle  recorders  are  installed  between  the 
fuse  banks,  so  that  an  actual  record  of  the  time  it  takes  a  fuse  to 
blow,  dming  a  ligJitning  storm,  always  can  be  found  afterwards. 
Fig.  8  shows  two  oscillograms  which  illustrate  the  action,  the  upper 
one  being  taken  at  the  power-station,  and  the  lower  one  at  the  sub- 
station. On  both  oscillograms  the  two  outer  ciu-ves  represent  the 
low-tension  bus  voltage,  while  the  middle  wave  represents  the  high- 
tension  line  current.  The  fuses  are  now  only  put  in  service  when  a 
lightning  storm  is  reported,  so  as  not  to  act  on  low-tension  short- 
circuits  on  the  other  occasions  when  they  are  of  no  use.  When  only 
a  gromid  or  two-wire  short-circuit  occurs  this  device  saves  all  or  prac- 
tically all  the  sjTichronoiLs  load,  and  on  three-phase  short-circuits 
generally  about  50  per  cent,  of  the  load  can  be  saved.  By  keeping 
the  voltage  on  tlie  line  all  the  tune  it  makes  it  also  possible  to  rentore 
lost  load  more  quickly  than  otherwise  would  be  the  case. 

Another  lightning  protective  device  in  use  has  been  invented  by 
Mr.  F.  E.  Ricketts,  of  Baltimore.  The  principle  is  simply  that 
wlienever  a  short  circuit  occurs  on  the  line,  the  field  of  all  the  gene- 
i:itors  will  for  a  moment  be  destroyed,  so  as  to  allow  the  arc  on  the 
line  to  be  extinguished  on  accoimt  of  lack  of  voltage,  and  then 
immediately  after  be  built  up  again  so  as  to  force  the  synchronous 
load  into  step  again  before  the  sjTichi'onous  converters,  frequency 
changers,  &c.,  have  come  to  a  stop. 

In  order  to  give  the  Nicholson  arc  extinguisher  .and  thejnterlocking 
lulay  arrangement  the  first  chance  to  clear  the  trouble,  the  relays  are 
used  in  connection  with  a  definite  time  element,  at  present  set  for 
four  seconds.  When  these  io\\i  seconds  are  up,  a  clutch  for  a  small 
motor,  which  is  running  continually,  will  be  thrown  in  contact  and 
start  a  drum  rotating.  On  this  drum  contacts)  are  arranged  so  that 
all  the  field  circuit-breaker;;  will  be  opened  simultaneously,  at  the 
same  time  short-circuiting  the  field  windings  across  their  re.speclive 
discharge  resistances.  Meanwhile  the  drum  continues  to  revolve 
and  will,  after  a  predetermined  time  (originally  .5  seconds,  now 
I.',  seconds),  close  other  contacts  which  have  the  effect  of  slammuig 
all  the  circuit-breakers  in  again.  The  drum  continues  to  rotate 
until  it  has  made  one  complete  revolution,  after  which  time  it  is 
disengaged  from  the  motor  and  the  whole  equipment  ready  for 
another  operation.  The  apparatus  is  sho^\it  in  Fig.  0.  The  record 
for  this  device  shgws  for  191 3  and  1 914  a  total  numbei-of  12  succesfif  ul 
lightning  operations  and  four  failures. 

Comparmg  this  device  with  the  Nicholson  arc^  extinguisher,  i; 
must  be  said  that  the  fuse  arrangement  has  been  given  preference 
and  first  chance  for  acting,  mainly  on  accomit  of  its  quickness  of 
action,  which  saves  the  line  from  too  severe  damage,  and  also  on 
account  of  the  excellent  results  it  has  produced  in  case  of  the  lesser 
lightning  disturbances  like  grounds  and  two-wire  short-circuits. 
The  field-destroying  device  treats  all  lightning  distiubances  av 
equally  severe  and  produces  the  same  disturbance  on  practically  all 
of  them,  but  neems.  on  the  other  hand,  to  have  the  great  advantage 
of  extinguishing  the  arcs  with  more  certainty. 

I)ifti(-ultics  with  this  device  are  mainly  due  to  the  difficulty  of 
kic]iiiii;  the  generators  sjiichroniscd  when  the  field  is  lost. 

Conclusion. 
Il  has  been  shown  that  while  lightning  still  give>  iim-  m>  i  liumlnr 
of  disturbances,  these  have  been  very  nuvterially  refluce<l  both  in 
number  and  in  severity,  year  for  year,  hj  the  use  of  special  ])roteelive 
devices.  As  to  sleet,  sjjccinl  operating  method.-'  Iia\e  been  adO|Jlcd 
during  such  storms,  which  it  is  believed  will  prevent  Iroiible  from 
this  cause.     The  approaching  danger  from  deterioration  of  the  insu- 

iitors  has  teen  discovered  at  an  early  stage,  and  rigid  and  repeated 
elimination  test,s  of  bad  insulators,  with  megger,  have  been  adoi)lcd 

I  part  of  the  maintenance  routine,  so  that  it  is  foil  that  opcraih^v  will 
have  but  little  to  fear  from  this  source. 


CORRESPONDENCE. 

,THE  LAWS  OF  INDUCTION. 

TO  THE  EDITOR  OF  THE  ELECTRKTAN'. 

Sir  :  Many  who  have  read  Mr.  Hering's  letters  on  the  alleged 
erroneous  statement  l)y  Maxwell  concerning  the  laws  of  induc- 
tion must  have- felt  that  Mr.  Heriug  has  not  proved  his  case. 

The  explanation  appears  to  be  that,  in  moving  his  sliders 
from  BB  to  B'B',  Jlr.  Ilering  has  really  produced  a  new  circuit 
which  is  quite  different  from  the  original  one.  He  has,  there- 
fore, not  dealt  throughout  the  experiment  with  a  circuit  as 
premised  by  Maxwell,  but  with  a  multitude  of  circuits,  con- 
necting them  up  and  disconnecting  them  again  with  each 
minute  movement  of  the  sliders.  This  may  not  seem  cjuite 
clear  where  a  solid  block  of  copper  is  used,  but  if  we  replace 
it  by  Mr.  Hering's  series  of  insulated  bars,  and  move  the  sliders 
along  the  bar  ends,  then  it  at  once  becomes  obvious  that  we  are 
dealing  with  a  new  circuit  each  time  that  the  sliders  leave  one 
bar  and  touch  another. 

There  is  nothing  in  Maxwell's  law  to  make  one  tiiink  that 
an  E.M.F.  should  be  generated  by  this  kind  of  action.  Suppose 
that  we  masjnetise  a  closed  iron  ring  and  then  build  a  con- 
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ducting  circuit  round  it,  no  E.M.F.  will  be  generated  in  it 
according  to  Maxwell's  law,  at  any  rate  in  the  opinion  of  most 
people,  although  Mr.  Hering  appears  to  expect  tlwt  an  E.M.F. 
would  be  generated  under  such  conditions  if  the  law  is  univer- 
sally true. 

We  may,  of  course,  alter  or  vary  the  connections  in  many 
electrical  e.xperinients  without  appreciably  affecting  the  result, 
provided  that  we  do  not  alter  the  intrinsic  parts  of  the  circuit. 
If  we  do  that  we  may  expect  to  find  variations  in  the  results. 
To  prove  his  case,  Mr.  Hering  must  connect  up  his  electric- 
circuit  and  link  it  with  a  magnetic  flux  in  the  maiinei-  premised 
by  conventional  text-books,  and,  having  done  so,  he  must 
.refrain  from  making  any  further  alterations  to  the  electric 
circuit. 

If  he  can  then  vary  the  magnetic  flux  without  producing  an 
E.M.F.  in  the  electric  circuit  he  may  claim  to  iiave  upset 
Maxwell's  law  and  to  have  discovered  a  new  and  very  important 
pheiKimeniin  in  Nature. — I  am,  &c., 

.North  Sliiejd.^,  Sept.  18.  C.   TURNBULL. 


SCIENTIFIC  COASTING  IN  ELECTRIC  TRACTION- 

During  the  early  part  of  the  year  I'.fi:!  the  S.in  l-'nineiseo  (l.ikland 
Terminal  Railways  installed  for  trial  use  ID  Kieo  coasting  reicrder.-^, 
en"High  to  cqui|)  completely  all  cars  on  its  West  Kigjith  Stieel  line 
;il  (Jakland.  The  "  Electric  Railway  Jourmd  "  gives  an  account 
of  the  results  obtaiueil,  which  show  what  a  wonderfid  saving  in 
energy  can  be  clleefed  by  giving  attention  to  coasting. 

For  seven  weeks  before  (he  trial  weekly  records  were  made  of  total 
kilowiift-hours.  of  kilowatt  hours  due  to  propidsion  alone  (average 
lighting  hours  and  number  of  heating  units  being  known),  total 
earmile.s,  total  ear-niUes  of  coasting  clock  cars  alone  and  total  pas- 
MMigers.  .Similar  records  were  made  weekly  during  the  four-weeks' 
test  iK'riod  from  May  24  to  .fuue  21,  and  for  four  weeks  following 
the  test  period.  The-  three  sets  of  observations  gave  these  sig- 
niiieant  re.sulfs  :  Before  flic  recorders  were  iiisf idled  the  energy  con- 
Kuniptiwii  [K-r  car-mile  averagcxl  IJ-.'il  kw.-lionrs,  or  17-t  watthoiu-R 
per  ton-mile,  and  c-o.isting  was  but  7-84  per  cent.,  although  it  may 
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be  added  that  the  coasting  average  for  the  system  as  a  whole  was 
about  15  per  cent.  . 

With  the  inauguration  of  the  coasting  clocks  and  instruction 
senice  on  the  cars  the  percentage  of  coasting  rose  to  27-60  per  cent., 
and  for  the  week  ending  the  test  the  coasting  was  11-70  per  cent. 
The  result  is  reflected  in  the  averages  of  35-34  per  cent,  coasting, 
2-0  kw.-hours  per  ear-mile  and  131  watt-hours  per  ton-mile  sho\vn 
in  the  acconipanj'ing  graph,  the  whole  meaning  a  saving  of  24-5  per 
cent,  in  energy. 

The  need  for  the  continued  and  .'lystematic  use  of  recorders  was 
quickly  demonstrated  in  the  period  after  the  coasting  recorders  had 
been  removed.  During  these  four  weeks  the  energy  requirements 
rose  from  118  watt-hours  per  ton-mile  to  157  watt-hours,  so  that  for 
the  last  week  of  the  jjeriod  the  energy  saving  over  the  original  con- 
ditions was  but  9-3  per  cent.     This  is  also  shown  in  the  diagram. 

Appreciable  savings  in  brake-shoe  wear  were  also  made  on  the  same 
line.  Thus  between  April  13  and  May  6,  1913,  before  the  use  of 
coasting  clocks,  five  cars  averaged  22-4  lb.  wear  per  1,000  miles: 
whereas  four  cars  of  the  same  type  and  in  the  same  service,  but 
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Or.m'iis  dkrivf.i)  from  Loo  Sheet  showtno  Enekoy  Saved  by 
c'oastino  tf..sts. 

cquipjx-d  with  coasting  recorders,  averaged  only  13-511).  wear  ]H'r 
1,000  miles  between  iJunc  11  and  June  22,  IKl."! — a  saving  of  39-7  jkt 
ceiit.  The  money  value  of  the  brake-shoe  saving  worked  out  at 
civ.r  £1,000  a  year. 

.As  the  result  of  these  tests,  the  company  placed  an  order  for  350 
loaHling  recorders,  enough  to  cover  all  the  city  and  high-speed 
.Huburban  lines.     All  cars  were  so  equipped  by  May  31,  1914. 

The  coasting  tape  records  as  taken  from  the  clock  show  in  order 
the  number  of  the  car,  which  is  also  that  of  the  clock  ;  the  coasting 
minutes  record,  and  the  number  of  the  motorman,  an  "  K  "  being 
added  to  indicate  an  extra.  Any  dclavH  exceeding  three  minutes 
are  taken  into  account  in  calculating  the  percentage  of  coasting 
minutes.  The  records  are  turned  in  daily  to  the  district  and  division 
HiiiHTJnlenfleiits  for  inspeitlon.  and  they  in  turn  forward  them  to  the 
etticjeney  «lepnrtnienl.  Monthly  lists  are  made  up  to  show  what 
|KTcentage  of  men  are  nuikiiig  certain  coasting  records.  Other 
monthly  rec^ords  are  worked  up  into  graphs  which  compare  the 
vnrioim  clintrietn.     Anolherwrl  of  graphs  shows  the  loasting percen- 


tages and  the  average  number  of  passengers  carried  per  diem  plotted 
against  watt-hours  per  ton-mile  and  kilowatt-hours  per  car-mile. 

Men  whose  coasting  records  are  low  are  placed  in  the  cliarge  of  a 
coasting  instructor,  who  devotes  an  entire  day  to  the  delinquent. 
Generally  speaking,  about  90  per  cent,  of  the  men  have  been 
thoroughly  educated  to  the  meaning  of  efficient  coasting.  Should 
a  man  prove  incorrigible  after  repeated  instruction,  but  be  satis- 
factory, otherwise,  he  is  disciplined  by  being  placed  on  the  extra  list 
or  treated  as  a  recruit  motorman.'  So  far  it  has  not  been  necessary 
to  discharge  one  man  because  of  poor  coasting  alone.  Some  400 
motormen  are  kept  up  to  high  coasting  pitch  with  the  aid  of  but  one 
instructor.     At  first  two  coasting  teachers  were  constantly  engaged. 

A  large  number  of  men  had  the  impression  that  the  best  coasting 
records  were  to  be  obtained  by  allowing  the  car  speed  to  die  down 
and  then  jerking  the  controller  handle  over  for  a  short  spurt,  and  so 
on  repeatedly.  Of  course,  this  mode  of  operation  is  disagreeable 
to  passengers,  and  it  does  not  produce  the  best  coasting  records. 
The  men  are  taught  that  the  best  results  are  secured  by  accelerating 
and  braking  to  maintain  a  uniform  rate  of  speed,  and  by  anticipating 
stops  so  that  the  car  will  do  part  of  the  braking. 

Reference  has  already  been  made  to  the  subdivision  of  coasting 
records  by  lines  and  classes  of  men.  To  afford  a  still  fairer  basis  of 
comparison,  the  coastiiig  instructor  began  about  April  1,  1915,  to 
work  up  a  standard  for  each  line,  instead  of  determining  standards 
from  the  work  of  all  men.  Should  a  time-table  be  changed,  the 
i'  structor  rides  all  over  the  line  again  to  establish  a  new  standard  if 
that  appears  necessary. 

Although  the  company  has  maintained  careful  analyses  of  acci- 
dents by  divisions,  it  did  not  begin  until  recently  to  check  against 
the  coasting  records  those  accidents,  like  collisions  and  thrown  pas- 
sengers, which  might  be  promoted  by  a  too  eager  desire  to  coast. 
As  yet  there  is  no  evidence  to  show  that  increased  coasting  has  added 
to  the  number  of  accidents.  It  has  been  observed,  however,  that, 
following  the  semi-annual  selection  of  runs,  accidents  tend  to  go  up 
until  the  men  who  have  changed  are  accustomed  to  new  conditions. 

Clock  troubles  are  recorded  on  a  defect  sheet  devised  by  the  Rail- 
way Improvement  Company.  During  the  first  four  months  of  1915 
the  average  number  of  troubles  per  car  per  month  were  0-248,  0-231, 
0-254  and  0-198.  This  shows  how  most  of  the  troubles  are  now 
guarded  against. 

The  publication  of  the  results  of  a  three-day  test  when  a  low- 
coasting  and  a  high-coasting  motonnan  were  checked  by  means  of 
watt-hour  meters  demonstrated  conclusively  that  the  man  who  did 
the  most  coasting  was  using  the  least  energy,  and  that  low  coasters 
consume  power  to  the  value  of  4s.  to  8s.  a  day  more  than  high 
coasters,  even  when  energy  is  figured  at  but  0-6d.  per  kilowatt-hour. 
The  man  coasting  42-9  per  cent,  of  the  time  only  consinnes  an  average 
of  495  kw.-hours,  as  compared  with  the  man  coasting  29-1  percent., 
consuming  an  average  of  610  kw.-lioui-s,  making  a  difference  of 
115  kw.-hours  in  favour  of  the  man  with  the  high-coasting  record. 


Electric  Surges.-  Mv.  L.  Blinder  publishes  in  the  '"  Elektro- 
tcchjiisclie  Zcitschrift  "  some  investigations  into  the  shape  of 
the  crest  of  a  surge.  The  main  point  in  dispute  between  him 
and  others  is  as  to  tJic  steepness  of  this  crest.  He  measures  the 
voltage  .  between  different  points  on  the  same  conductor ; 
tlii.s  measurement  of  voltage  is  carried  out  in  two  ways, 
tlu-  first  uses  a  spark-gap  through' wliich  the  radiation  from 
radium  or  ultra-violet  liglit  passes,  and  the  second  employs  a 
condenser,  the  charging  currents  of  which  are  measured  by  a 
liot  wire.  Both  methods  agree  in  their  Jesuits.  The  surge  on 
closing  a  switch  was  examined.  It  was  found  that  the  voltage 
between  two  ])ointK.  1  metre  a])art.  amount  -d  to  12  per  cent, 
of  the  height  of  the  wave,  aiul  between  points,  20  metres  apart, 
amounted  to  7(1  ])er  cent,  of  the  height  of  the  wave.  The  crest 
of  the  surge  does  not,  therefore,  seem  to  rise  as  steeply  as  ia  a 
commonly  supjuiscd.  These  values  were  obtained  on  closing  a/ 
circuit,  similar  to  that  which  commonly  occurs  in  high-tension 
work — i.e.,  with  pressures  above  3.(K)0  volts,  in  this  case 
there  are  sparks  before  the  contacts  are  closed.  Surges  due  to 
various  kiiuls  of  arcing  jiiienomena  were  examined,  but  the 
lesults  were  similar  in  all  cases.  -  Tluis  there  is  the  case  of  » 
surge  due  to  the  closing  of  a  iiigh  tension  direct-current  circuit, 
or  to  the  closing  of  an  alternate  current  circuit  very  rapidly,  as, 
for  instance,  with  an  oil  switch.  There  is  also  the  case  of  a 
sMcKssioii  of  surges  on  allcniatc  curreiit.  where  the  .•■urges 
follow  the  freipiency  of  the  current.  But  the-  author  finds  no 
t's-^ential  difference  between  tliesi'  tvpes  of  surite. 
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THE  EXCHANGE  SYSTEM  FOR  BATTERY 
VEHICLES. 

At  the  Convention  of  the  I.M.E.A.  hold  in  London  in 
191.3,  when  i he  subject  of  commercial  electric  vehicles  was 
actively  revived  in  this  country,  a  Paper  was  read  which 
recorded  the  developments  in  recent  years,  more,  parti- 
cularly in  America,  of  battery- propelled  cars.  In  the 
discussion  on  this  Paper  attention  was  called  to  the  possi- 
bility of  inaugurating  a  system  whereby  vehicle  users  would 
be  supplied  with  facilities  for  exchanging  discharged  for 
charged  batteries  as  and  when  reciuired.  Wc  now  gather 
that  a  scheme  which  makes  this  exchange  possible  has  been 
in  operation  for  a  period  of  at  least  two  years  in  the  United 
States  in  the  district  served  by  the  Hartford  Electric  Light 
Co!,  Connecticut.  In  the  initial  stages  the  user  of  the 
electric  vehicle  is  saved  from  '20  to  2-5  per  cent,  of  the  capital 
outlay,  becaiLse  he  purchases  the  machine  minas  the  battery. 
Then  again  he  is  relieved  of  the  worry  and  cost  of  battery 
maintenance  and  repair,  although,  of  course,  he  pays  for 
these  indirectly  in  the  charges  upon  which  the  battery 
exchange  facilities,  of  which  he  takes  advantage,  are  based. 
The  problem  of  garaging  is  al.so  considerably  simplified. 
The  vehicle  user  can,  if  he  so  wishes,  pay  the  electricity 
luidertaking  which  supplie-s  him  with  batteries  for  the 
garaging,  washing,  oiling,  grep.sing  and  the  making  of  minor 
adjustments  to  his  vehicle.  On  the  other  hand,  if  he  has 
the  space  at  his  disposal,  he  can  house  the  vehicle  or  vehicles 
himself.     The  latter  Is  the  more  likelv  thing  for  him  to  do, 


because  any  weatherproof  building  or  outhoiLse  will  serve 
to  store  the  vehicle,  seeing  that  it  is  not  necessary  to  make 
any  provision  for  the  protection  of  charging  apparatus. 

This  scheme  appears  to  have  been  put  into  operation  by 
the  battery  makers  and  the  central  station  engineers  getting 
together  and  agreeing  upon  a  schedule.of  charges  which 
will  be  mutually  satisfactory  to  themselves  and  to  the 
vehicle  user.  This  schedule  has  been  drawn  up  to  give 
certain  monthly  prices  which  the  vehicle  user  is  charged  for 
the  various  capacities  of  wagons  which  he  has  in  Eer%'icc. 
The  monthly  charge  for  garaging  and  for  battery  service 
and  inspection  is  a  definite  sum  for  each  type  of  vehicle.' 
Lt  addition  to  this,  there  is  a  mileage  rate,  which  is  graduated- 
so  as  to  fall  from  the  ;5pO-mile  to  the  over-LOOO-mile  limit. 
The  general  basis  of  these  charges' was  published  in  the 
August  issue  of  om^raenthly  supplement  "'  Electric  Vehicle 
Progress,"  and  the,;ggures,  which  were  taken  from  the 
"Electrical  World,"  we?e- converted  as  nearly  as  possible 
to  English  numbers.  "'We  realise  that  they  relate  exclu- 
sively to  American  conditions,  but  we  also  feel  that  they 
may  serve  as  a  useful  guide  either  to  the  Electric  Vehicle 
Committee  or  to  any  other  body  which  may  be  able  in  the 
near  future  to  place  this  system  of  battery  exchange  upon' 
a  commercial  basis. 

A  number  of  vehicles  which  arc  in  operation  in  this 
country  at  the  present  time  are  within  easy  range  of 
charging  facilities  which  are  provided  by  their  Qwners.  h\ 
certain  cases -the  practice  of  boosting  is  resorted  to  in  order 
to  increase  daily  mileage  over  that  which  is' available  on 
one  charge  of  the  battery.  These  vehicles,  which  usually 
exist  in  fleets  of  anything  from  six  machines  upwards, 
hardly  come  within  the  scope  of  the  battery  exchange 
system.  This  latter  is  principally  intended  to  encourage 
the  use  of  the  electric  vehicle  in  those  trades  and  industries 
which  require  only  from  one  to,  say,  four  machines.  This 
classof  vehicle  useris  neither  anxious,  nor,in  fact, should  he 
be  encouraged,  to  incur  heavy  outlay  upon  batteries  and 
battery-charging  equipment.  The  particular  problem  which 
this  class  of  transportation  represents  can  undoubtedly  be 
solved  by  the  application  of  some  such  inethod  as  the 
battery  exchange  system  as  it  is  now  in  vogue  in  certain 
American  cities.  Forthe  time  being,  it  is  too  much  to  hope 
that  the  central  station  interests  in  this  coimtry  can  co- 
operate sufficiently  strongly  to  obtain  the  necessary  financial 
support  for  putting  into  operation  some  such  system  on  a 
scale  which  will  bring  into  service  a  score  or  more  of  electric 
commercial  vehicles  in  each  of  the  principal  towns  in  this 
country  which  arc  served  by  a  public  electricity  su])|ily. 


930 


THE  ELECTRICIAN,  SEPTEMBER  24,  1915. 


IMPORTS  AND  EXPORTS  OF  ELECTRICAL 
MANUFACTURES. 

For  the  week  Scin.  lo,  1915,  to  Sept.  IS,  1915. 


In  Tiew  of  the  increased  interest  which  is  being  taken  in  the  subject  of 
the  importation  into  and  the  exportation  of  Electrical  Manufactures 
from  the  United  Kingdom,  we  resume  our  weekly  lists.  {See  also  note 
at  foot  of  Exports.) 

IMPORTS. 

Bristol. — U.S.A..'  Unenumerated.  8  pkgs. 

FoucESTOHE. — France  :  Elec.  carbons.  25  pkgs. 

Grimsby. — Denmark:  Electrodes,  91  pieces.  Prance:  Insulating  material,  1  pkg. ; 
unenumerated.  8  pkgs. 

London.— U.S.'A. :  Elec.  machinery,  £1,731:  carbon  candles,  £500:  teleohone 
materials,  £290 ;  elec  lamps,  £2.056  ;  wire  and  cable,  £50 :  unenumerated,  £5.639—763 
pkgs.  Switzerland:  Elec.  machinery,  £14;  unenumerated,  £639.  Holland:  Elec.  lamps, 
£459—13  pkgs.;  elec.  machinery,  £55;  elec.  copper  wire,  28  pkgs.  France:  Elec. 
lamps,  £12—22  pkgs.  Denmark:  Unenumerated,  £20.  Italy:  Elec.  carbons,  8  pkgs. 
Spain:  Elec  carbons.  298  pkgs.;  insulators,  14  pkgs.  Sweden:  Elec.  lamps,  £76 
N.  Atlantic:  Quantity  submarine  telegraph  cable.    Canada:  Unenumerated,  £490. 

Manchestbr. — Holland:  Elec.  lamps,  9  pkgs. 

EXPORTS. 

To  Australasia.— i4«cWanrf.- Wire  and  cable,  £1,262;  elec  machinery,  £98;  unenu- 
merated, £326.  Melbourne:  Wire  and  cable,  £47;  unenumerated,  £1,451.  Sydney: 
Elec.  machinery.  £133;  telegraph  material,  £78;  unenumerated,  £1,324.  Wellinplon  : 
Elecmachinery,  £11  ;  unenumerated,  £1,497.  Brisbane:  Unenumerated,  £21.  CAr/5/- 
cAu/cA.-  Wire  and  cable.  £1,192;  unenumerated. £134.  Dunedin:  Wire  and  cable.  £537  ; 
unenumerated.  £34.  Hobart:  Wire  and  cable,  £580;  unenumerated,  £23.  Lyttleton: 
Unenumerated,  £48.  Napier:  Unenumerated,  £41.  Adelaide:  Unenumerated,  £286 
Fremantle:    Elet.  machinery,  £50  ;  wire  and  cable,  £116. 

P^RicK.— Durban :  Wire  and  cable,  £1,537;  elec.  machinery,  £691 ;  unenumerated, 
£2.259.  Port  Elizabeth:  Wire  and  cable,  £183;  telegraph  material,  £173;  unenumer- 
ated, £640.  Cape  Town:  Elec  machinery,  £92 ;  wire  and  cable, £787 ;  unenumerated, 
£9M.  East  London:  Wire  and  cable,  £139 ;  telegraph  material,  £316;  unenumerated. 
£21.    Bs(>a.- Unenumerated,  £83.    5e(roo«ii«.-  Unenumerated,  £33. 

EoTPT. — Alexandria:  Unenumerated,  £313. 

Ade.'j. — Unenumerated,  £168. 

South  and  Central  America.— Bi/e/ios  Ayres:  Elec.  machinery,  £61 ;  unenu- 
merated, £1.986.  Monte  K;deo .•  Elec.  machinery, £72.  7"amp;io.- Telegraphmaterial,£10. 

Japan. — Kobe:  Elec.  machinery,  £62. 

China.— Wawfow.-  Unenumerated,  £51.  SAangAaj.- Telegraph  material.  £50;  unenu- 
merated, £35.  Hong  Kong:  Wire  and  cable,  £582;  unenumerated,  £20.  Peking: 
Unenumerated,  £195. 

U.S.A.— yVe»  York:  Unenumerated,  £679. 

Dominica. — Unenumerated.  £38. 

India,  Ceylon,  Indo-China  and  Straits  Settlements.- Bomiay.-  Wire  and  cable 
£2.175;  elec.  machinery,  £38;  unenumerated,  £983.  Calcutta:  Unenumerated.  £335. 
Madras:  Wire  and  cable,  £185 ;  telegraph  material,  £17;  unenum.erated,  £315.  Ceylon: 
Wire  and  cable.  £22:  unenumerated,  £134.  Singapore:  Elecmachinery,  £99;  unenu- 
merated,£lS9.  Penang:  Unenumerated, £291.  Ba«toA:.- Unenumerated,£625.  Karachi: 
Unenumerated,  £598.    Port Swelenham :  Unenumerated,  £13. 

West  Itiaies.—Demerara :  Unenumerated,  £12.  Trinidad:  Telegraph  material,  £15; 
unenumerated,  £12. 

Fravcz.— Dieppe :  Unenumerated,  £44.  Paris:  Elec.  machinery,  £118;  wire  and 
cable.  £163:  telegraph  material.  £250;  unenumerated,  £997.  Boa/ogne.- Unenumerated, 
£116.    Ccai'dinfs.'  Unenumerated,  £25.    Hofre:  Unenumerated,  fiS).    ' 

Malta. — Unenumerated,  £89. 

Portugal.— iisfcon  .•  Telegraph  material,  £17;  wire  and  cable,  £2,740;  unenumerated, 
£410. 

Holland.— /lms/«ri/am.-  Unenumerated,  £540. 

Russia.— /IrirAaKSf/.-  Unenumerated,  £448.  Petrograd;  Elec.  machinery,  £162;  un- 
enumerated, £1,321. 

Gibraltar. — ^Telegraph  material.  £33:  unenumerated,  £288. 

Solomon  Islands. — Unenumerated,  £15. 

FOREIGN  GOODS  (duty  paid  and  free). 

Wellington:  Unenumerated,  £47.  //riioH/-«c.- Unenumerated,  £66.  fiomtay.- Unenu- 
merated, £119.  Christchurch:  Unenumerated,  £40.  Buenos  AyreS:  Unenumerated, 
£322.    Petrograd:   Elec.  fans,  £227.    Port  Elizabeth :    Unenumerated,  £406. 

Note. — The  large  number  of  items  in  these  official  returns  under  the 
misleading  heading  "  unenumerated  "  relate  to  what  is  described  as 
"  electrical  goods  "  and  "  electrical  materiab." 


LEGAL  INTELLIGENCE. 


Alien  Enemy  Patents, 
In  the  Patents  Court  last  week  Missr.-i,  .1.  Warner  &  Sons  (vpplied  for 
leave  to  manufacture  an  electric  ji|ipliaMci'  fur  ringing  church  Ix'lls  under 
patents  27,4.57  of  1907  and  19.199  of  1910,  granted  to  Carl  Herrde.  It 
wa.s  stated  that,  according  to  the  patentee's  ])lan,  the  hiiininer  wa.s  sus- 
pended within  the  Ixill,  requiring  no  counterweight  or  spring  to  balance  it 
and  the  entire  weight  w.^s  available  to  ensure  a  powerful  stroke.  Prior 
to  the  ))tttents  the  dlHiciilty  with  ilcctrically  actuated  Ih-Us  liad  been  that, 
when  the  hanuiier  struck,  contact  for  the  ne.xt  circuit  was  made  too  .soon. 
HO  that  the  armature  exerted  a  retarding  action  on  the  hammer,  which 
weakened  thu  stroke  and  diminished  the  power  for  lifting  the  tongue. 
The  patent  inlerpoHcil  Ixrtween  the  hammer  and  the  armature  means  to 
prevent  the  circuit  being  cIohikI  prematurely,  and  contact  for  the  iie.vt 
stroke  was  made  only  at  such  time  that  the  effect  of  the  electromagnet 
wa.M  not  to  diminish  the-  impact  of  the  hammer.  Messrs.  Warner  *  Sons 
had  installed  the  electrical  apparatus  in  question  in  Saiidringham  ('liurch 
lo  the  order  of  tlie  King.  A  keyUiard  might  Ix-  fitted,  on  which  tunes 
might  Ik;  i)lnyed  elect ri<rally  upon  any  nuniis-r  of  l)ells.  The  keylHiard, 
by  reaif.n  r,f  it.n  eli-etrieal  fitting,  might  Ui  jilaeed  in  any  jiarl  of  the  church 
■  •r  Imilrling,  away  from  tlir-  tower.  It  was  not  rs.Hential  to  have  the  key- 
U.ard  immiiliatcly  unilcr  tlie  ImMs,  as  was  usually  the  ease  in  the  famoiis 
carillons  of  li.  Igiiim  and  Klandirs.  Anotliir  fi'ature  was  the  ri'giilalor, 
which  ronsisted  of  a  ilial  with  attaehmrnts,  by  wliieli.  on  jilacing  a 
|».inter  at  any  numls-r,  tlinl  nninlH-r  of  blows  |H>i"niinule  might  U-  givin 
"[■on  a  M\.    The  nuiuU'r  vaiied  Iiom  Duec  t<>  tiO  pet  minute.     Xlic 


patentee  had  been  interned  in  Scotland,  and  the  licensees  were  in  the 
difliculty  that,  while  holding  an  exclusive  bcenee  from  Jlr.  Herrde,  they 
were  not  certain  that  their  contract  gave  tliem  power  to  manufacture — ■ 
under  a  certain  clause  the  patentee  had  liithei'to  supplied  all  the  electric 
fittings — and.  furthermore,  ihey  were  troubled  as  to  whether  any  question 
could  Ije  raised  as  to  trading  witli  the  enemy. 

The  Controller  (Mr.  Temple  Franks),  examining  the  licence,  said  it  j 
appeared  that  the  patentee  granted  the  firm  power  to  sell,  use  and- 
exercise  the  patent  rights  of  the  invention,  and  there  was  a  further  clause  ' 
which  referred  to  '■  manufacturing,  selling  and  disposing  of  bells."  That 
looked  as  though  the  right  to  manufacture  was  given  in  terms,  but  a  later 
clause  bound  Messrs.  Warner  &  Sons  to  place  "with  the  patentee  orders 
for  electric  fittings  to  the  amount  of  a  certain  sum  per  atmum.  That 
was  whoUy  inconsistent  mth  the  riglit  wliieh  seemed  already  to  have  been 
granted  to  manufacture.  When  a  licence  to  manufacture  was  given  and 
taken  away  in  the  next  10  lines  he  owned  he  did  not  clearly  understand 
wliat  was  intended.  The  licensee  w;is  to  be  entitled  to  the  sole  right  to 
manufacture  in  the  event  of  the  death,  retirement  or  bankruptcy  of  the 
patentee,  or  in  default  of  keeping  tlie  patents  and  inventions  in  full  force 
and  effect.  The  licensees  had  paid  ])atent  renewal  fees  in  the  patentee's 
default,  and  they  said  that  he  had  broken  his  agreement.  The  Controller 
added  that  he  must  take  the  view  that  under  the  contract  applicants  had 
])o\ver  to  manufacture.  Another  question  was  raised.  They  could  do 
nothing  without  the  tools,  drawings  and  patents  for  electric  fittings, 
which  wore  at  Herrde's  office,  and  these  tlic  landlord  had  seized  for  rent. 
He  also  said  he  had  made  advances  to  the  iiateutee  in  respect  of  working. 

Mr.  Robert  W.vrner,  managing  director  of  the  applicants,  gave 
evidence,  and  said  they  had  mad(;  their  ai)pliance  the  latest  and  most 
jjerfcct  thing  out.  Substantially,  it  consisted  of  a  cast-iron  box,  with  an 
electric  mechanism,  which  could  be  fitted  inside  any  beU.  It  was  equally 
effective  with  very  lieavy  liclls.  It  might  be  a  little  expensive,  but  the 
])oint  was  it  v.'as  practicable,  and  they  liad  sold  a  considerable  number. 
They  desired  now  to  manufacture  for  themselves,  except  perhaps  the 
switch,  which  was  a  complicated  part  of  tlie  installation  ;  that  they  could 
get  some  competent  engineer  to  undertake. 

The  CoxTROLLER  :  As  far  as  tlie  agreement  is  concerned,  I  think  you 
may  commence  to  manufacture  to-morrow  ;  but  you  cannot,  I  recognise, 
manufacture  without  tools.  The  landlord  may  have  a  lien  on  them,  and 
I  advise  youlo  take  legal  opinion  on  your  position  there.  It  is  possible 
after  what  you  have  said,  and  what  you  have  paid,  that  you  may  have  a 
prior  lien.  No  question  of  trading  with  an  enemy  arises.  As  to  agree- 
ments with  alien  enemies,  generally  speaking  the  operations  are  suspended 
during  the  war.  You  cannot  receive  anv-thing  from  hira  or  pay  him  any 
money.  He  thought  the  applicants  need  anticipate  no  hostility  from 
Mr.  Herrde  when  they  came  to  make  their  arrangement  hereafter.  A 
letter  from  him  suggested  he  was  agreeable  to  amicable  settlement. 


Premature  Electric  Supply  Connection. 

At  Rirnnngham  Petty  Sessions  Court  (No.  2)  last  week,  Lewis  Chap- 
man, the  occupier  and  licensee  of  the  Aston  Theatre  Royal,  was  sum- 
moned for  not  giving  notice  in  writing  to  the  inspector  of  electrical 
fittings  of  a  desire  to  instal  temptirary  lighting;  also  for  using  a  tem- 
porary electric  lighting  installation  without  inspection,  and  jiermission 
in  writing  to  use  same  from  the  insjiector  of  electrical  fittings.  There 
were  furt  her  summonses  against  Cliapnian.  Harry  H.Carrad  and  Thomas 
P.  Bird,  to  show  cau.su  why  their  recogiiisaiu-es  should  not  be  forfeited. 

Mr.  Hti.i,  (for  the  prosecution)  siud  the  ])roceedings  were  a  sequel  to  a 
fire  at  the  theatre  on  Sept.  7.  Fortunately  little  damage  was  caused, 
but  had  it  not  been  for  the  effective  manner  in  which  the  sprinklers  at 
tlie  flie:itr(^  worked,  serious  consequences  might  have  resulted.  It  was 
most  Tircfssary  for  the  safety  of  patrons  of  theatres  that  the  regulations 
sluiuM  lie  i.hserved,  and  he  thought  if  they  wore  observed  no  untoward 
imiilcnt  wiiuld  ever  occur. 

Jlr.  CoiiKN  (for  the  defence)  admitted  a  technical  offence  in  each  case, 
.uid  ex|ilained  that  both  Jlr.  Bird  and  Jlr.  Carrad  were  not  nominal 
sureties,  but  they  were  in  the  habit  of  freciuently  visiting  the  theatre  in 
Older  to  sec  if  the  regulations  were  being  carried  out.  They  had  done  all 
that  was  )iossible  for  sureties  to  do.  Mr.  t'hapnian  desired  to  state  he 
was  very  sorry  for  what  had  occurred.  The  electrician  who  put  up  the 
installation  had  no  idea  ho  was  infringing  the  regulations.  Nothing  of 
the  kind  would  occur  at  the  theatre  again. 

Mr.  Chapman  was  fined  £5  and  costs  on  the  first  two  summonses,  but 
the  case  against  the  sureties  was  dismissed. 


PARLIAMENTARY  INTELLIGENCE. 


NEW   TAXES, 

In  the  House  of  C.Miimons  on  Tuesday  the  Cliaiieellor  of  the  Exchequer 
(Mr.  Heg.  .McKeniia)  niade  liis  Budget  sfatement,  and  among  the  propo.sed 


IdiisH.  instvad  of  Is.  and  «M.  respectively. 

Tit, iiliimr  .S'rn'i'ci.      I'lilimiled  or  flat   rate  WO  (instead  of  £17)  per 

iuiiuiiii  for  lir.'it  liue  iiuU  .U7  {ill)  fur  sci'yud  Hud  subscqutfjiV  cunuwctiuus 
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in  London,  and  £12  and  £10  (instead  of  £10  and  £S.  10s.)  in  the  provinces  ; 
for  two  party  lines  £7.  10s.  (£6)  and  four  party  lints  £5  (£4)  for  existing 
flat  rate  subscribers  only.     Trunk  serrice  will  be  4d.  for  2.5  miles  or  under 

i,-tead  of  .3d.),  for  50  miles  8d.  (6d.j,  75  miles  Is.  (9d.).  100  miles  Is.  4d. 
.1  and  8d.  (6d.)  for  every  additional  40  miles.     The  few  existing  trunk 

r~  at  Id.  and  2d.  will  be  made  2d.  and  3d.  respectively.  The  call  fee 
in  London  will  be  3d.  (2d.)  in  addition  to  the  trunk  fee,  and  the  local  call 
in  the  provinces  2d.  (Id.)  in  addition  to  any  junction  fee. 

Postal  Bates. — The  present  ^d.  postal  rate  has  been  abolished,  and  the 
letter  rate  has  been  increased  to  Id.  per  oz.,  with  Id.  for  second  ounce 
and  jd.  for  every  additional'2  oz.  Registered  new.spapers  will  be  charged 
Id.  instead  of  5d.     The  parcel  post  rates  have  been  increased  by  Id.  per  lb. 

Import  Duties. — On  imported  motor  cars  and  motor  cycles,  clocks, 
watches,  cinema  films  and  plate  glass  an  ad  valorem  duty  of  33^  per  cent. 
has  been  imposed. 

Motor  spirit  duty  has  been  increased  by  3d.  per  gallon. 


EDUCATIONAL  NOTES. 


University  of  London,  King's  College. — The  faculty  of  engineer- 
ing provides  conij)lete  courses  of  s*udy  extending  over  either  three  or 
four  yer.rs  in  civil,  mechanical  and  electrical  cnginceiing,  for  the 
engineering  degree  of  the  University  of  London  and  for  the  di])Ioma 
and  certificate  of  the  College.  The  four  yeare'  course  provides,  in 
addition  to  acadoniic  training,  opportunity  for  practical  trainuig 
in  works.  The  next  term  begui.s  on  \\'cdnesday,  Oct.  6,  and  full 
particulars  may  be  obtained  from  the  Dean  or  the  Secretary,  King's 
C'oll?ge,  Strand,  AV.O. 

University  of  Edinburgh. — The  University  provides  courses  in 
civil,  meclianical  and  electrical  engineering,  qualifying  for  the  degree 
of  B.Sc.  in  engineering  and  extending  over  tliree  years.  The  next 
session  \\t1\  open  on  Oct.  17.  A  preliminary  or  entrance  examination 
is  held  this  month.     Full  particulars  from  the  Jlatriculation  Office. 

University  of  Durham,  Armstrong  College,  Newcastle-upon-Tyne. — 

The  session  commences  on  Sept.  27.  At  this  college  there  are  depart- 
ments of  mechanical,  marine,  civil  and  electrical  engineering,  naval 
architecture,  mining,  metallurgy,  agriculture,  pure  science,  arts  and 
commerce.     Particulars  from  the  secrctarj',  Mr.  F.  H.  Pruen,  M.A. 

Manchester  Municipal  School  of  Technology. — The  1915  session 
will  open  on  Oct.  5,  and  matriculation  and  entrance  examinations 
will  be  held  in  July  and  September.  Complete  courses  of  instruction 
are  provided  in  mechanical,  electrical  and  sanitary  engineering, 
chemical  and  textile  industries,  architecture,  &c.  Prospectuses, 
giving  complete  particulars  of  the  courses  leading  to  the  Manchester 
University  degrees  in  the  faculty  of  technology  can  be  obtained  free 
on  application. 

Part-time  courses  in  mechanical  and  electrical  engineering,  chemistry, 
architechrre,  &c.,  arc  provided  for  evening  students  and  otliers  who.se 
ordinary  employment  occupies  the  greater  part  of  tlicir  time.  These 
include  apprentices'  day  and  evening  courses,  as  well  as  evening  and  part- 
time  day  clas.ses  for  advanced  study  and  research.  The  ordinary  evening 
course  extends  over  five  years,  and  leads  to  tho  associateship  of  the 
School  of  Technology.  There  are  special  classes  in  wireless  telegraphy. 
which  extend  over  years.  The  numerous  and  extensive  laboratories  and 
workshops  are  equipped  witli  modern  machinery,  tools,  &c. 

Heriot  Watt  College,  Edinburgh. — This  college  provides  theoretical 
and  practic.-il  training  fcir  nicchanical,  electrical  and  mining  engineers, 
chemists,  &e.  1"hi-  diijloma  course  in  engineering  lasts  for  three 
years,  and  arrangements  exist  for  shortened  apprenticeships  with 
local  mechanical  and  electrical  engineering  firms.  The  course  in 
mining  extends  over  three  years,  and  is  recognised  by  the  Home 
Office  as  equivalent  to  two  of  the  five  years'  underground  training 
required  of  candidates  for  the  colliery  manager's  certificate.  The 
training  in  mining  is  also  recognised  by  the  Univeisity  of  London 
for  the  purjjoses  of  the  J3.Sc.  (Lond.)  degree  in  raining.  There  are 
complete  courses  of  instruction,  extending  over  four  years,  for  tliose 
who  are  studying  for  the  fellowship  of  the  Institute  of  Chemistry. 
Particulars  of  courses, fees,  &c.,from  the  clerk  (Mr. R. Macnaughton, 
S.S.C),  Heriot  Trust  Office,  Edinburgh. 

Northampton  Polytechnic  Institute. — The  session  1915-16  will 
commence  on  October  4  next.  In  the  engineeruig  day  college  there 
are  full-day  courses  in  the  theory  and  practice  of  civU,  mechanical 
and  electrical  engineering. 

The  courses  in  civil  and  mechanical  engineering  include  specialisation 
in  a\itomobilc  and  aeronautical  engineering,  and  those  in  electrical 
engineering  include  specialisation  in  radio-telegraphy.  These  courses 
include  periods  spent  in  commercial  workshops  and  extend  over  four 
years:  they  also  ])repare  for  the  degree  of  B.Sc.  Eng.  nl  the  Univi-rsily 
of  London.     The  entrance  examination  will  take  place  on  Sept.  2S  and  2!). 

In  technical  optics  there  are  full  and  part-time  courses  in  all  branches, 
and  instruction  is  given  in  specially  equipped  laboratories  and  lecture 
rooms.  Full  particulars  as  to  fees,  dates,  &c.,  ond  all  juformatiou  respecting 


the  work  of  the  Institute,  can  be  obtained  at  the  Institute  or  on  application  . 
to  the  principal.  I)r.  R.  MnUineux  Walmsley,  St .  John-street,  London,  E.G. 

We  have  received  a  cojn'  of ',"  Announcements  ""  for  the  session  1915-16, 
from  which  we  learn  that  there  are  day  and  evening  courses  in  engineering 
(Ci\-il,  Mechanical  and  Electrical),  in  techiucal  optics,  in  artistic  crafts 
and  in  horology.  The  engineering  coiu'ses  include  sub-sections  in 
automobile  work,  aeronautics  and  radio-telegraphy.  In  addition  there 
are  evening  courses  in  electro-chemistry,  metallurgy  and  domestic 
economy.  The  day  classes  commence  on  Oct.  4,  and  those  of  the  evening 
courses  on  the  27th  inst.     Enrolments  for  the  latter  have  commenced. 

Notwithstanding  the  disturbance  caused  by  the  war  the  equipment 
of  the  various  departments  was  extended  during  the  session  1914-15  in 
several  directions.  In  the  mechanical  engineering  department  the 
testing  equipment  was  increased  by  the  addition  of  a  Heenan  &  Fi'oude 
dynamometer,  and  the  prime  mover  equipment  by  a  semi-Diesel  engine. 
In  the  electrical  engineering  department  various  transformers  and  motors 
of  special  types  were  added,  and  a  Tirrell  regulator  and  a  mercury  arc 
rectifier  were  installed.  The  instrument  equipment  was  also  extended, 
and  in  the  technical  optics  and  other  departments  a  fair  amount  was  also 
spent  on  extensions  during  the  past  session.  The  programme  of  work  for 
the  new  session  has  necessarily  been  given  very  careful  consideration  by 
the  Governing  Body,  and,  speaking  generally,  it  has  been  decided  to 
continue  to  announce  tho  various  regular  classes  which  have  been 
announced  in  preNious  sessions.  The  courses  in  the  engineering  day 
college  are  to  be  continued,  but  the  second  and  third  year  courses  whicli 
ordinarily  extend  from  Sejjtember  to  Easter  are,  in  1915-16,  to  commence 
in  January,  and  to  be  continued  until  .luly.  This  will  enable  the  students 
to  work  up  to  Christmas  in  the  munitions  workshop  which  has  been  fully 
employed  in  making  gauges  and  parts  of  armaments  during  the  whole  i  if 
the  summer  vacation.  In  the  evening  classes  in  engineering  it  has  betn 
found  impossible  to  arrange  for  special  series  of  advanced  lectures  which 
have  been  features  of  recent  sessions,  as  the  possible  lecturers  who  have 
been  approached  are  all  fully  engaged  in  work  connected  with  the  war. 
The  only  new  class,  therefore,  is  a  '"  Glass  Workers  "  evening  course  which 
is  being  jointly  undertaken  by  the  technical  optics  and  the  technical 
chemistry  departments.  The  class  is  urgently  required  at  the  present 
timeowiii^  h.  tin   disturbance  in  this  particular  trade  caused  by  the  war. 

The  s]ir.     I     I t.r  Po.st  Office  workmen  and  boy  messengers,  started 

two  yi;iix  ,,j  ,.  ,iM  l.ring  continued,  as  are  also  the  cla.sses  in  submarine 
cable  work  tor  the  employees  of  the  various  cable  companies  who  have 
their  headquarters  in  London.  The  elementary  and  advanced  classes 
in  radio-telegraphy  are  also  being  announced.  In  all  the  departments 
the  programmes  of  the  various  classes  have  been  brotight  up  to  date,  and 
ftiU  particulars  of  classes,  fees,  &c.,  are  set  out  in  "  Announcements." 

Battersea  Polytechnic,  London,  S.W.— At  this  Poh-technic  there 
arc  day  courses  which  prepare  for  the  B.Sc.  (Eng.)  of  London  Uni- 
versity and  for  the  Polytechnic  diploma,  and  also  evening  courses 
in  d.c.  and  a.c.  wox'k,  electrical  design,  generation  and  transmissioi\, 
electric  lighting,  &c.  Full  particulars  may  be  obtained  from  the 
Secretary. 

Merchant  Venturers'  Technical  College.— The  191.5-lG  Calendar  of 
this  College,  hi  which  the  faculty  of  engineering  of  the  University  of 
Bristol  is  provided  and  maintained,  gives  full  particulars  of  the 
cour.ses  of  instruction,  fees,  &c. 

There  are  complete  cour.ses  of  instruction  in  civil,  niiihanical.  rli'ctrical 
and  automobile  engineering,  leading  to  the  H.Sc.  'Ir-K  i  tn  i  ir.:ini'criug. 
There  are  also  evening  classes  in  e.ach  branch  of  cni.'iiii'i  i mi:  «  Itirli  i|ualify 
for  a  certificate.  There  are  wcll-etpiippcd  laboraturlcs  and  facilities  aro 
given  for  practical  work  and  research.  I'rtjf.  David  Robertson,  D.Sc, 
.M.l.E.E.,  is  head  of  the  electrical  engineering  department,  and  he  is 
assisted  by  a  competent  staff  of  lecturers  and  demonstrators.  There  aro 
evening  classes  in  electric  wiring,  telegraphy,  telephony,  &c. 


BUSINESS   NOTICES. 

The  partnorsliip  between  llerbt.  K.  llow,  Clias.  L.  .Vmold  and 
Chas.  R.  Belling  (trading  as  Belling  &  Co.),  specialists  in  electric 
heating,  Derby-road,  Edmonton,  has  been  dissolved.  Debts  by 
Mr.  C.  R.  Belling,  who  continues  as  Belling  &  Co.  at  the  same  address. 

On  and  after  the  29th  inst.  the  address  of  the  Fuller  Electrical 
&  Mfg.  Co.  will  be  Canada  House,  Kingsway,  London,  W.C.  Tele- 
grams :   FuUnage  London.     Telephone  Xo.  :   Holbom  1441. 

Mr.  Arthur  James,  who  until  recently  was  outside  representative 
for  the  Record  Electrical  Co.  (Ltd.)  for  Lancashire  itnd  Yorkshire, 
has  now  joined  the  board  of  directors  of  the  com|)any,  and  has  trans- 
ferred his  activities  to  Scotland  to  further  devclo|>  the  business  in 
that  area. 

Plant  Wanted.— Messrs.",  Fisher  &  Co.  (Ltd.),  Kettlebrook  Mills, 
Tarn  worth,  advertise  for  a  21)0  it. p.  high-speod  two-cylinder  vertical 
engine  suitable  for  driving  paper  machine. 

Patent  Development. — The  Submarine  Wireless  Co.,  (11,  Broadway, 
New  York,  advi-rtise  that  it  i.s  desirous  of  making  arrangements  for 
the  manufacture  anil  commercial  development  of  patent  No. 
25,207/1913  relating  to  "  Submarine  sigual  receiving  apparatus." 
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ELECTRICITY  SUPPLY. 


EXTENSIONS. 

Aldershot. — The  Finance  Committee  liave  arnuiged  to  take  up  .-. 
loan  of  £6,194  at  41  percent,  for  extensions  of  the  electric  supply 
undertaking. 

Dford. — The  Electricity  Committee  recommends  application  to  the 
L.G.  Board  for  sanction  to  borrow  £870  for  erecting  an  enghie  room 
at  the  refuse  destructor. 

ShefHeld. — The  L.G.  Board  have  sanctioned  the  borrowing  of 
£10,.500  for  the  installation  of  electric  plant. 

Owing  to  the  heavj-  demand  for  power  supply  for  war  work  it  is 
necessary  that  additional  machinery  should  be  purchased  for  the  electric 
supply  department  at  an  estimated  cost  of  £100,000,  and  the  Ministry  of 
Slunitions  has  given  an  assiu'ance  that  the  Corporation  will  be  indemnified 
against  any  loss.  The  Finance  Committee  has  approved  of  the  proposed 
expenditure,  and  of  the  plant  being  ordered  forthwith. 

A  special  sub-committee  has  been  appointed  with  power  to  take  any 
steps  that  may  be  necessary  to  expedite  the  completion  of  the  buildings  at 
Neepsend  power  station,  and  to  purchase  any  necessary  plant,  so  as  to 
enable  the  extension  to  be  completed  without  avoidable  delay. 

Mains  are  to  be  extended  in  various  parts  of  the  City  at  a  cost  of 
£15,424,  including  £13,000  on  a  new  e.h.t.  feeder  from  the  Neepsend 
power  house  to  Brightside-lane.  The  Finance  Censultative  Committee 
has  approved  supplementary  estimate  of  £20,000  for  expenditure  on 
mains  extensions  for  the  year  ended  March  25  last.  This  sum  is  part  of 
£75,000  for  which  a  formal  sanction  of  the  L.G.  Board  was  granted  in 
SeptemlxT.  1914. 

Walsall. — The  Council  have  authorised  the  extension  of  the 
electric  supply  mains  to  the  works  of  Messrs.  Beebee  &  Beebee,  wlio 
arc  engaged  on  war  work. 

Wlgan. — An  inquiry  was  held  here  on  Tuesday  into  the  appli- 
cation of  the  Corjioration  for  sanction  to  borrow  £6,700  for  extensi  ns 
of  the  electric  supply  undertaking. 

GENERAL 

Aberdeen.  -The  Electricity  Cunimittees  have  approved  the 
accounts  of  the  department  for  the  i)ast  year  and  they  again  recom- 
mend an  all-round  increase  in  the  charges  for  electric  current  bj'  15 
jjer  cent. 

On  Mondi'.y  a  prolonged  debate  arose  on  the  report,  but  by  20  votes  to 
10  it  was  decided  that  the  charge  for  current  for  lighting  (including  pub- 
lie  licditing)  Ijc  increased  by  10  per  cent,  and  the  charge  for  ])o\ver  (in- 
oludinK  heating  pnd  lighting)  by  25  per  cent. 

Accrington. — -In  view  of  the  desire  for  economy,  the  question  of 
discontinuing  showrooms  of  the  electricity  (.eportmcnt  has  been 
referred  to  a  :;ul)-committee. 

Battersea  (London). — The  Electricity  Committee  recommends  that 
10  per  cent,  be  added  to  consumers'  accounts  as  from  the  date  of  the 
next  meter  readings. 

Brighton.— In  con.scquence  of  the  diminished  revenue  owing  to 
lighting  restrictions  and  the  increa^^ed  jirice  of  coal,  the  charges  for 
electric  current  to  ."11  classes  of  consumers  hr.ve  been  increased. 

The  engineer  and  man.ager  (Mr.  John  Clu-istie),  reporting  on  the  first 
quarters  working  of  the  current  financial  year,  states  that  there  is  every 
jiossibility  of  a  serious  deficit  on  the  year,  due  chiefly  to  the  high  price 
paid  for  coal — £8,000  more  than  if  last  year's  already  high  price  had  still 
obtained.  It  was  probable  that  the  cost  would  be  still  further  increased, 
and  in  orfler  to  reduce  an  estimated  deficit  of  £5,4.50,  he  saw  no  alter- 
native but  to  still  further  increa.sc  the  i)rico.  The  committee,  therefore, 
resolved  to  increase  the  special  tariff  for  arc  lamps,  advertising  signs, 
outdoor  and  basement  lights  from  .'{Jd.  to  4d.  jkt  unit ;  the  charges  to 
customers  on  the  maximum  tlcmand  system  on  existing  agreements 
are  increa.sed  from  Bd.  and  3d.  to  7d.  and  .'id.  ]Mr  unit ;  the  flat  rate  of 
4  Jd.  \K-T  unit  for  shops,  private  hcmses  and  other  premises  being  increased 
to  .'id.  jier  unit,  and  the  flat  rate  of  3Jd.  |)er  unit  for  hotels,  ])ublichouses, 
churches,  cinematograph  theatres  and  large  shops  taking  a  minimum  of 
15,0(X)  units  p<;r  annum  to  4d.  per  unit;  while  the  charge  to  hotels, 
public-houses  and  piers  taking  more  than  20,OfK)  units  per  annum  hr.s 
iK'en  increased  by  id.  per  unit,  and  the  charge  to  theatn^s  and  oilier 
premises  taking  20,000  units  per  annum  by  jd.  on  the  3d.  rate.  The 
flat  rate  of  M.  |x'r  unit  for  electricity  supplied  outride  the  lKiro\igh  has 
Ix'i-n  increased  U)  5Jd.  per  unit,  and  the  charge  for  electricity  supplied 
through  prepayment  meters  by  jd.  |>er  unit.  The  flat  rate  of  lid.  per 
unit  for  electricity  supplied  for  ))ower  has  l«'en  iwlvanced  to  1 -2.5(1.  |M'r 
unit,  and  the  charge  for  electricity  supplied  to  the  tramways  from  r3d. 
to  I -Sod.  |KT  unit,  but  no  alteration  has  been  maile  in  the  charge  for 
street  lighting,  viz.,  2d.  per  unit.  The  charge  to  Hove  Corporaticui  for 
the  bulk  supply  to  Aldrington  has  been  increased  from  Sd.  and  2d.  per 
unit  to  M.  and  2Jd.  per  unit. 

The  pri.|M.s<-d  increases  will  yield  an  additional  revenue  of  approxi- 
mat<-!y  tl.tiOd.  .Mr.  Christie  i»"of  opinion  that  shoidd  the  average  price 
of  coal  be  reduced  U-low  3(ls.  a  ton,  and  shouUl  there  he  an  increased 
revenue  frr.m  lighting  or  pi.wer  Hales,  there  will  1m-  a  Hniall  surplus. 


Bulk  Supply  Order. — The  Board  of  Trade  have  recently  issued  an 
order  authorising  the  Comity  of  London  Electric  Supply  Co.  to  supply 
electric  current  in  bulk  to  the  South  Metropolitan  Electric  Tramwavs 
&  Lighting  Co. 

Ebbw  Vale. — Great  credit  is  due  to  the  engineer  and  staff  of  the 
Ebbw  Vale  Steel  &  Iron  Co.  for  the  prompt  manner  in  which  tlie 
])ositian  .".rising  out  of  the  disastrous  Hre  which  occurred  on  Aug.  1 
wr.s  dealt  with. 

At  the  outset  attention  was  given  to  the  plant  supplying  the  town 
lighting,  and  this  was  restored  in  30  hours,  and  then  the  other  depart- 
ments were  dealt  with.  The  steel  works  and  the  sheet  mills  had  closed 
doivn  for  the  Bank  Holiday  week,  but  the  collieries  were  only  taking  two 
days.  It  is  looked  upon  as  a  feat  on  the  part  of  those  responsible  that  / 
they  were  able  to  overcome  all  obstacles  so  that  work  could  be  resumed  at  Ji 
the  steel  works  and  the  collieries  in  a  week,  and  the  sheet  mills  the  follow- 
ing Wednesday  week,  when  the  whole  of  the  works  were  agaui  in  full 
swing.  Temporary  electrical  apparatus  and  switchboards  were  erected, 
and  temporary  roofs  of  tarpaulin  were  erected  over  the  station  buildings. 
In  all  eight  engines  for  power  and  lighting  and  four  blowing  engines  for  the 
blast  furnaces,  together  with  the  turbo-machinery  for  the  colliery,  were 
dealt  with.     The  work  of  fitting  permanent  machinery  is  well  in  hand. 

Harrogate. — Last  week  the  Corporr.tion  were  recommended  by 
the  Lighting  Committee  to  transfer  the  payment  of  accounts  of  the 
electric  lighting  undertaking  from  the  Borough  Treasurer's  depart- 
ment to  the  electricity  department,  but  the  Finance  Committee 
thought  it  inadvisable  to  alter  the  existuig  arrangements. 

Councillor  Lofthouse,  chairman  of  the  Lighting  Committee,  said  the 
electricity  department  wanted  to  take  advantage  of  all  the  latest  advant- 
ages in  connection  with  the  use  of  electricity,  and  they  asked  that,  in 
order  to  get  into  touch  with  customers,  that  they  should  pay  their 
accounts  at  the  electricity  department.  He  thought  it  would  be  of 
advantage  to  the  develo])ment  of  the  undertaking,  and  the  increase  of 
consumption  of  current  in  the  daytime  for  cooking  and  heating,  thus 
bringing  down  the  price  of  current  for  lighting. 

After  discussion  it  was  decided  by  13  votes  to  10  to  make  no  change. 

Keighley. — At  the  Council  meeting  last  week  Aid.  Midgley 
raised  a  question  as  to  laying  an  electric  supplj'  cable  in  a  different 
direction  from  that  authori  ed  the  Comicil. 

He  said  the  Electricity  Committee  were  constantly  doing  work  without 
the  knowledge  or  sanction  of  the  Council,  and  he  protested  against  the 
way  in  which  the  electricity  department  was  six-nding  money  at  a  time 
when  they  were  all  urged  to  exercise  ecouomy.  He  moved  the  reference 
back  of  recommendations  for  the  sup)ily  and  fixing  of  a  40-ton  crane  at 
tlio  electricity  works  at  £783,  and  also  for  the  supply  and  fixing  of  a 
patent  jiressure  chamber  centrifugal  pump  at  £3.50. 

In  reply,  Jlr.  WHiTEnE.\D  said  the  item  as  to  the  crane  had  ahe.ady 
been  passed  and  gone  on  with. 

The  Mayor  explained  that  sanction  had  been  given  for  the  erection  of 
a  crane  at  £400.  The  present  recommendation  applied  to  a  larger  crane, 
costing  a  larger  amount. 

The  amendment  w.as  however  carried. 

Lowestoft. — The  Electric  Lighting  Committee  has  reported  thf\t 
there  will  be  a  deficiency  on  the  undertaking  for  the  current  year. 

In  an  ordinary  year  the  Council  pays  to  the  electricity  undertaking  for 
))ublic  lighting  £2,5.50.  The  Council  have  now  agreed  to  pay  the  under- 
taking a  sum  cf|iinl  tn  the  sinking  fund  and  interest  (£850)  and  a  further 
sum  of  £1,500  !(.»,  Ills  the  deficiency. 

The  general  m  in  i-i  i  (Mr.  G.  A.  Bruce)  reported  last  week  on  an  appli- 
cation from  MiT.^rs.  .Miunuochie  Bros,  for  a  supply  of  current  for  power 
and  light  for  tlieir  new  factory  near  Waveney  Drive,  and  the  Committee 
recommended  tliat  supply  he  given  on  the  Council's  usual  standard 
charges  ;  Messrs.  Maconochie  to  pay  5  per  cent,  on  the  capital  outlay 
required  to  sujiply  the  factory,  and  to  enter  into  an  agreement  for  a  term 
of  years  equal  to  the  term  of  repayment  allowed  by  the  L.G.  Board  for 
any  loan  which  may  he  necessary.  T 

The  chairman  (.Mr.  ('.  \'.  Fry),  referring  to  the  application  for  power 
and  light,  from  .Messrs.  .Maconochie,  said  the  (Vimraitteo  had  recom- 
nu-ndcd  what  they  considered  equitable  terms,  but  that  was,  of  course, 
subject  to  the  necessary  consents,  concerning  which  he  thought  there 
woidd  be  no  difficulty.     The  prospective  capital  oiitlay  was  £2, .500. 

The  report  was  .agreed  to. 

Newport  (Mon.)— The  Town  Clerk  atid  Borough  Electrical  Engineer 
are  to  ajiproaih  the  L.G.  Board  with  a  view  to  obtaining  their  ])re- 
liniinary  approval  of  the  ])ropose(l  ac(iuisition  of  a  site,  and  the 
Treasury  apjuoval  of  the  raising  of  the  loan  for  a  sub-station  for  the 
I'illgwcnlly  area,  where  the  demands  for  supply  are  constantly  in- 
creasing. In  the  meantime  the  Town  Clerk  is  to  negotiate  for 
obtaining  a  lease  of  a  site  of  about  5(X)  stp  yds.,  with  an  option  of 
purchase,  say,  in  five  year.s. 

Newquay. — .\  pid>lic  meeting  was  held  lust  week  to  protest  against 
the  proixisal  to  increase  the  maximum  price  of  electric  current  by 
2d.  per  unit. 

The  Newquay  Electric  ].,ight  &  Power  Co.  has  decided  to  increase  the 
price  to  7d.  jht  iniit,  aiul  consumers  have  been  notified  of  this  as  well  as 
of  the  application  to  llii^  Hoard  of  Trade  to  authorise  an  incrca.se  of  the 
maximum  rate  from  (id.  to  Sd.  |H<r  unit. 

At  the  nu'eting  eonmnners  were  aski'd  to  ])etition  against  the  i)rop<>«ed 
increase,  and  to  ask  Ihu  Board  of  Trade  to  hold  n  local  inquiry. 
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Nuneaton. — A  Lea  recorder  is  to  be  installed  in  connectiou  with  the 
proposed  new  turbine.  A  grant  of  £5  per  month  is  to  be  made  to  the 
acting  electrical  engineer. 

Pembroke  (co.  Dublin).- — It  was  reported  to  the  Council  last  week 
that  Diesel  engine  Xo.  1  had  been  out  of  action  for  the  past  two 
months,  and  that  there  was  no  prospect  of  putting  it  into  beneficial 
use  for  the  coming  winter. 

Xegotiations  are  in  progress  with  the  manufacturers  as  to  the  Couucirs 
claim  auainst  them,  and  it  was  decided  to  obtain  expert  opinion  on- the 
conditicjii  and  construction  of  the  engine. 

Peterborough. — The  City  Council  were  reccnth-  recommended  to 
increase  the  charge  for  electric  current  by  \d.  per  unit. 

The  Mavor  said  they  were  now  paying  21s.  4td.  per  ton  for  coal 
simil?.r  to  and  no  better  than  that  for  which  they  paid  8s.  7d.  per  ton  in 
1907.  Over  30  towns  had  mcreased  their  charges,  some  of  them  for  both 
jKjwer  and  light. 

The  matter  was,  however,  referred  back. 

Provisional  Order  Transfer. — Surbiton  Urban  Council  give  notice 
of  intention  to  transfer  to  Callender's  Cable  and  Construction  Co. 
(Ltd.)  their  powers,  liabilities,  &c.,  imder  their  1801  and  1903  electric 
Lighting  Orders.  The  transfer  is  to  he  made  m  jierpetuity  subject 
to  the  right  of  the  Council  to  repurchase  the  imdertakmg  r.t  the  end  of 
42  years,  or  any  subsequent  10  years. 

The  pecuniary  consideration  is  £55,244.  14s.  6d.,  p,iyable  at  the  option 
of  the  company  in  one  sum,  or  in  instalments  at  dates  set  out  in  the  draft 
deed  of  transfer.  Copies  of  the  deed  of  transfer  can  be  obtained  at  the 
District  Council  Offices,  17,  Ewell-road.  Surbiton  (price  6d.).  Any 
representations  against  the  proposed  transfer  must  be  sent  to  the  Board  of 
Trade,  7.  Whitehall-gardens,  London,  S.W.,  before  Oct.  11. 

Southend-on-Sea. — Arrangements  are  to  be  made  for  reducing  the 
amount  of  current  supplied  through  prepayment  meters  for  each  Is. 
inserted,  so  that  the  charge  shall  work  out  "A  tlie  rate  of  6d.  per  unit. 

The  Electrical  Committee  recommends  the  Council  to  authorise  the 
electrical  engineer  (Mr.  R.  Birkett)  to  purchase  lathes  and  drills  for 
use  at  the  works  for  the  manufacture  of  munitions  at  a  cost  of  £.388. 

Tynemouth.— Havmg  regard  to  the  icct  that  the  Newcastle 
Electric  Supply  Co.  consider  that  it  will  probably  be  necessary  to  itin 
the  steam  plant  at  the  Corporation  electricity  works  durmg  the 
coming  winter,  the  Electricity  Committee  has  invited  tenders  for  the 
supply  of  1,000  tons  of  coal. 

The  Committee  proposes  to  reduce  the  reut  of  outside  lamps  by  50 
per  cent.  A  similar  reduction  is  proposed  to  be  made  in  cases  where  a 
charge  is  imposed  for  wiring  which  has  been  provided  by  the  department. 

{IlllllllHlllllllllllilll 


LIGHTING  &  POWER  NOTES. 


Aldershot. — The  street  arc  lamps  arc  to  be  extinguished  at  9  o'clock 
each  evening  in  future. 

I>ast  week  letters  were  read  from  Farnham  Urban  Council  in  reference 
to  the  Hale  Electricity  Sui)ply,  and  the  clerk  was  instructed  to  reply  that 
the  Lighting  Committee,  under  present  conditions,  cannot  undertake  to 
supply  electricity  outside  Aldersliot,  but  would  te  prepared  to  receive 
applicatimis  when  the  ii(-\v  plant  is  rompleted. 

Great  Saving  by  Electric  Pumping. — A  saving  of  £.500  a  month  has 
been  effected  in  the  coal  bill  of  the  Thomas  Iron  Co.  by  the  installation 
of  electric  pumps  in  place  of  steam  ones  m  the  Richard  mine  at 
Wharton,  N..J. 

Formerly  reciprocating  pumps  at  depths  of  1,000  ft.  and  800  ft.  raised 
1  he  water  to  i)lunger  pumps  at  700  ft.,  which  raised  it  to  the  surface.  The 
st(^am  pipes  to  al  1  of  these  were  over  2,000  ft.  long.  They  arc  now  replaced 
liy  four  300-gallon-piir-minute  Cameron  centrifugal  pumps  working  at  a 
pressure  of  174  lb.  jjcr  square  inch  and  1,750  revs,  per  min.,  and  placed 
two  at  a  depth  of  500  ft.  and  two  at  800  ft.  The  motors  are  .tO  n.i-., 
three-phase,  (50-cycle,  r>oO-volt,  1.800-revs.  per  min.  Fairbank-Morsc 
induction  motors.  A  good  deal  of  encrgj'  is  saved  ljecau.se  the  steam 
pumps  used  to  have  to  raise  their  own  condensed  water.  As  there  is  now 
none  of  this,  the  water  delivered  is  also  considerably  colder  and  can  bo 
usc-d  for  fiiiilinf.'  an  air-compressor. 

Infirmary  Lighting. — At  the  meeting  of  the  Isungton  (London) 
Cuardians  hist  week  the  Electric  Lighting  Committee  reported  on  the 
electric  lighting  of  the  infirmary. 

It  was  statcrl  that  the  cost  of  overhauling  the  existing  storage  battery 
and  plant  would  he  about  £700.  The  coat  of  ailopting  the  present 
installation  to  .idmit  of  supply  from  the  Borough  Council  would  be  about 
£.">00.  The  expense  of  jiroviding  light  at  the  infirmary  would  bo  some 
thing  under  1  J<1.  jwr  unit.  As  the  committee  were  divided  in  opinion  as 
to  the  course  to  adopt,  the  matter  was  referred  to  the  Board  for  decision. 

Mr.  Andkkws,  chairman  of  the  f'ommittce,  moved  that  the  Board 
agree  to  the  cost  of  the  jjrescnt  installation  being  a<laptcd  to  admit  of  a 
supply  of  elictricity  from  the  Borough  Council  at  a  cost  of  £500,  and  at  a 
Hat  rate  of  2<l.  jw;r  unit. 

After  a  dist-nssion  the  motion  was  carried  by  15  votes  to  3. 

Village  Lighting.— The  public  electric  lighting  of  .Stewftrt«towii 


(Co.  TjToue)  was  inaugurated  on  the  7th  inst.     There  are  17  50  c.p. 
lamps. 

A  Committee  has  Ix-en  appointed  at  Draperstown  to  inquire  into  and 
report  as  to  the  cost  of  public  electric  lighting. 


TRACTION   NOTES. 


Edgware  and  Hampstead  Railway. — The  London  Electric  Railway 
Co.  have  applied  to  the  Board  of  Trade  for  an  order  under  the  Special 
Acts  (Extension  of  Time)  Act,  1915,  to  extend  to  Aug.  7,  1916,  the 
time  lunited  by  the  Edgware  and  Hampstead  Railway  Act,  1912,  for 
the  exercise  of  the  powers  for  the  compulsorj-  purchase  of  lands  and 
easements  authorised  by  the  Act. 

Glasgow. — Last  week  the  receipts  of  the  tramways  department 
totalled  over  £23,000,  the  highest  in  the  history  of  the  department. 
There  are  now  about  800  women  employed  on  the  cars  as  conductors. 

Lowestoft. — At  the  Coimcil  meeting  last  week  the  Tramways  Com- 
mittee reported  receipts  from  Oct.  1  last  to  Aug.  31  of  £3,415,  com- 
pared with  £10,318  at  Aug.  31,  1914. 

The  Borough  Accountant  reported  that  the  estimated  loss  on  the  tram- 
ways undertaking  for  the  year  ending  Sept.  30  was  £2,700,  and  suggested 
that  £1,000  of  this  Ije  provided  for  in  the  borough  rate.  The  re-laying 
of  the  track  at  the  south  end  cost  £485,  and  the  Committee  recommended 
that  that  amount  be  also  charged  against  the  general  district  rate. 

Mr.  Spashett  remarked  that  it  was  very  singular,  and  he  could  not 
explain  it,  that  the  takings  during  August,  although  the  tramcars  ceased 
running  two  hours  earlier,  exceeded  those  of  July  by  £200.  He  thought 
they  might  congratulate  themselves  that  the  loss  was  not  greater,  for 
the  loss  on  the  Yarmouth  tramways  was  £4,500. 

The  report  and  recommendations  were  then  agreed  to. 

Manchester. — The  report  of  the  Board  of  Trade  inspector  (Lieut. - 
Col.  von  Donop,  R.E.)  on  his  mquiry  into  the  circiunstances  of  the 
tramcar  accident  at  the  jmiction  of  Alexandra-road  South  r^nd 
Wilbraham-road  on  Sept.  3  has  been  issued. 

Colonel  Vox  Donop  states  that  the  night  on  which  the  accident  occurred 
was  reported  to  have  been  a  very  dark  one  p,nd  slightly  misty.  The 
lighting  of  the  road,  in  conformity  with  the  rcstrirt.  «l  liilitint:  order,  was 
less  th.an  it  would  have  been  in  normal  times.  E\rr\  t  hn,^  p-unted  to  the 
overturning  of  the  car  being  entirely  due  to  c\u  i.<  .|i.  i  d  round  the 
curve.  As  a  speed  of  10  miles  an  hour  is  .atithorisctl  alon^  .-^iexandra-road  • 
South  it  might  bo  safely  concluded  that  the  car  was  running  at  that  speed. 
Therefore,  if  the  speed  were  not  cheeked  before  the  curve  was  reached  the 
car  would  |)rohably  overttnn  on  reaching  the  curve.  In  regard  to  the 
lighting  of  the  road.  Colonel  Von  Donop  does  not  think  that  any  objection 
would  be  raised  by  the  military  authorities  if  a  change  in  the  lighting 
arrangement  were  made,  and  the  tramway  authorities  had  undertaken  to 
ascertain  whether  this  could  be  done.  If  not,  some  other  arrangement 
should  be  made  for  marking  more  definitely  by  night  the  position  of  the 
curve.  In  tr.^nsmitting  the  report  to  the  General  Manager  of  the  tram- 
ways department  the  Board  of  Trade  state  that  they  will  bo  glad  to  learn 
what  steps  have  been  taken  for  marking  at  night  the  position  of  the  curve 
at  the  scene  uf  the  accident. 

Southend-on-Sea. — In  view  of  the  difficulty  of  collecting  tram  fares 
during  the  regulations  r.s  to  the  diminution  of  light,  bull's-eye  lamps 
are  to  be  purchased  for  conductors,  at  a  cost  of  2s.  6d.  each. 

Women  Tramcar  Conductors. — Manchester  Tramways  Committee 
have  decided  to  engage  1 2  women  tramcar  conductors.  The  general 
manager  (Mr.  J.  M.  McElroy)  is  to  ))repare  a  full  report  on  the  matter. 

At  Glasgow  there  are  about  800  women  and  aliout  the  same  number 
of  men  conductors  ;  Sheffield  has  2f>2  women  and  300  men ;  Newcastle 
1.53  women  and  250  men:  and  nearly  half  the  Preston  guards  are  women. 

At  Salford,  where  there  are  70  women  conductors,  the  general  manager 
of  the  Corporation  tramways  (Mr.  G.  W.  Holford)  states  that  the  women 
were  taking  over  all  th(^  ordinary  duties  of  con<luctors,  except  that  so  far 
they  had  not  been  called  upon  to  take  up  duty  on  the  early  workmen's 
cars.  Tlu^y  carried  out  their  duties  very  efficiently,  and  one  duty — ^thc 
collection  of  fares — they  found  that  the  women  guards  performed  better 
if  anj-thing  than  men. 

Mr.  J.  B.  Hamilton,  commercial  manager  of  the  trading  concerns  of  the 
Leeds  City  Cf)uncil,  is  of  opinion  that  there  is  at  present  no  need  to  sub- 
stitute women  for  men  as  conductors  at  Leeds.  Some  months  ago  the 
Corporation  offered  300  eligible  men  to  the  Ix'cds  Muniti(ms  Committee, 
but  not  one  had  yet  been  called  upon,  nor  had  one  of  the  lf)5  men  regis- 
tered at  the  Lc^eds  Labour  Exchiinge  for  war  work  been  taken  on. 


EMPIRE  NOTES. 


Australasla.--Tlic  whole  trend  of  modern  (Commonwealth  legis- 
lation is  in  the  (lireetion  of  encouraging  the  development  of  local 
manufacturing  industries. 

The  tarilf  is  framed  so  as  to  assist  the  Australian  manufacturer  and  to 
iniluce  [K'ople  not  only  to  produce  the  row  material,  but  to  have  it  made 
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into  the  complete  article  in  Australia,  instead  of  sending  it  abroad  to  be 
manufactured  and  then  re-purchased  by  Australians.  The  number  of 
manufacturers  in  the  Commonwealth  has  increased  by  over  4.000  during 
the  last  10  years,  and  tlicre  are  now  over  15,500,  of  which  1,814  are  in 
connection  with  metal  works,  machinery,  fee,  and  426  in  comiection  ^vith 
heat,  light  and  power.  The  term  "  factory  "  is  applied  to  any  workshop 
or  mill  where  four  or  more  jjersons  are  employed  or  power  used.  The 
chief  motive  power  is  steam,  biit  the  principal  towns  possess  electric 
power  stations,  owned  either  by  the  Government  or  by  the  public  bodies 
or  private  companies,  and  from  these  many  factories  find  it  convenient 
to  derive  their  motive  power.  The  total  horse-power  of  the  engines  used 
in  the  factories  has  been  given  as  442,1.54.  Of  this  total,  steam  repre- 
sents 31.3,085  H.P. ;  electricity,  72,250  ;  oil,  8.142  :  and  gas,  48,677. 
During  the  past  five  years  the  number  of  establishments  using  mechanical 
jx)wer  has  increased  over  35J  per  cent.,  the  actual  Iiorsc-power  of  the 
engines  used  increasing  by  over  82  per  cent,  during  the  same  period. 
The  total  increase  in  the  number  of  hands  employed  from  1908  to  1913 
was  79,607.  The  greatest  increases  were  recorded  in  the  metal  and 
machinery  works  and  the  clothing  and  textile  factories. 

A  factory  has  been  established  at  Box  Hill,  about  10  miles  from  Mel- 
bourne, for  the  manufacture  of  porcelain  insulators.  A  remarkable 
deposit  of  clay  was  discovered  in  the  district  some  time  ago.  and  the  Com- 
monwealth Art  Pottery  &  Insulator  Co.  acquired  the  property,  and  has 
since  worked  the  clay,  mostly  in  the  production  of  insulators.  There  are 
si.\  filter  presses,  producing  about  10  tons  of  plastic  claj'  per  day :  the 
two  pug  mills  treat  a  similar  quantity  ;  three  stamping  machines  hare 
each  a  cai)acity  of  3,000  insulators  per  day  ;  the  13  lathes  have  an 
average  capacity  of  500  per  day  :  the  four  kilns  have  an  average  capacity 
of  9,000,  and  the  average  stock  in  process  of  manufacture  is  45,000.  It 
is  stated  to  be  practically  the  only  deposit  of  clay  in  the  State  which  has 
so  far  turned  out  any  considerable  quantity  of  insulators  suitable  for 
electrical  purposes. 

A  si.\  days'  exhibition  of  samples  of  German  and  Austrian  goods  was 
opened  at  the  .Sydney  Chamber  of  Commerce  on  .luly  19.  Amongst  the 
goods  shown  were  chinaware,  gla.ssware,  earthenware,  chemicals,  tools 
and  gas  and  electrical  appliances.  It  was  proposed  to  hold  during  the 
present  month  a  further  exhibition  at  the  Chamber  illu.strative  of  the 
goods  made  in  Australia  and  other  parts  of  the  British  Empire,  as  well 
as  of  manufactures  of  allied  countries. 

The  "■  Commonwealth  Engineer  "  says  Balaklava  (S.  Australia)  rate- 
payers have  ai)proved  of  a  proposal  that  the  municipality  establish 
electricity  supply  works. 

Mackay  (Queensland)  Council  has  under  consideration  offers  received 
for  establishing  elcctriajty  supply  works  for  the  town. 

The  proposal  of  Devonport  (N.Z.)  Electricity  Supply  Corpn.  to  light 
the  streets  of  Devonport  electrically  has  been  considered  by  the  Council. 
The  company  offer  to  instal  167  lamps  of  100  c. p.,  10  of  300  c.p.,  6  of 
1,000  c.p.  and  3  of  2,000  c.]).  The  charges  jiayable  by  the  Council  for 
lightingandmaintenance  would  bo  about  £813,  with  a  discount  of  3J  per 
cent,  if  8,000  c.p.  be  takenasafirst  instalment  of  a  lighting  scheme.  The 
matter  was  referred  to  the  Works  (^omraittee,  with  instructions  to  select 
two  areas  in  which  gas  and  electric  demonstrations  could  be  carried  out 
over  a  period  of  three  months.  The  Council  accepted  the  offer  of  the 
Electricity  Supply  Corpn.  to  supply  electric  power  for  operating  a  stone 
crusher. 

KjTicton  (Victoria)  Council  propose  to  instal  electric  lighting  plant,  and 
have  invited  offers  from  consulting  engineers  to  act  for  them. 

Lyttelton  (.\.Z.)  Council  has  ai)proved  of  the  principle  of  lighting  the 

lx)rough  electrically,  and  a  poll  of  ratepayers  is  to  be  taken  on  the  question. 

The  Manilla  (N'."S.\V.)  electric  lighting  plant  was  switched  on  in  July. 

The  charges  for  current  are  8d.  per  unit  for  lighting  and  4d.  for  power. 

Distribution  is  on  the  three-wire  system,  480  volts  across  outers. 

The  EjTC  ((Jucensland)  electric  supply  scheme  is  ncariug  completion. 
Supply  is  given  on  the  three  wire  system  at  220  and  440  volts. 

Walgett  (N.S.W.)  Council  has  "decided  to  submit  the  question  of 
installing  an  electric  supply  scheme  to  a  plebiscite  of  ratepayers. 

Wickham  (N'.S.W.)  muriicipality  recently  in\ited  tenders  for  lighting 
the  town  l)y  means  of  gas  or  electricity. 

In  his  report  on  a  pro])OBal  to  utilise  the  water  supply  system  of  Grafton 
an<l  Soulli  (Jrafton  in  connection  with  a  hydro-electric  power  scheme, 
Mr.  Win.  Corin  (of  the  New  South  Wales  I'ublic  Works  Department)  says 
a  new  gravitational  water  supply  for  the  two  municipalities  has  recently 
been  provided  from  the  Nymboida  river,  whence  water  is  taken  by  nuans 
of  a  tunnel  .J  mile  long  and  a  22  mile  pipe  line.  There  is  a  fall  of  200  ft. 
in  the  lirst  mile  or  two  on  the  Grafton  siile  of  the  tunnel,  and  by  leading 
n  new  power  [  'n>c  line  for  this  distance  it  is  estimated  that,  without  any 
eon»iilerable  damming,  300  kw.  could  lie  clevclo|)cd.  The  transmission 
would  be  high  tension  at  22.(Jt)0  volts  to  Grafton  and  South  (irafton,  and 
current  could  1*  sold  to  the  muiiicioalilies  at  2id.  iK^r  unit.  The  ap- 
jiroximate  cost  of  the  hy<lro. electric  installation  and  transmission  line 
woulil  1h-  £23,IKH»,  whilst  the  distril>uling  systcnis  for  Grafton  and  South 
Grafton  woiilil  cost  £4.300  and  i;i2,tK>0  resi)cctively. 

The  rejMirt  of  the  city  electrical  engineer  (Mr.  M.  C.  Henderson)  on  the 
Dunedin  (X.Z.)  municipal  electricity  undertaking  (which  takes  its  ])iiw>!r 
from  the  Wai|H>ri  Kails)  for  the  year  ended  .March  31  wtatcs  that  tin: 
rn|iii  .1  .  ,i»  i.,liiiin-  amounts  to  £483,052.  Revenue  was  £07,627  and 
w'  £18,799.     Interest    required    £20,997.    depreciation 

£•1  ■  il  fund  £10.M5.  leaving  net  nrolit  £3,8*10.     Working 

ail''.  .       ,    11 JH  weni  (M02d.  ]XT  unit  Hold  (against  0-l.'>4d.).  units 

Hold   yrn:   11,1,1)99.608  (ugainst   10,155.471).  load  factor  was  301  (30-9) 
l«-T  ci^nt.,  anti  motors  connected  increasod  from  3.995  ii.r.  to  7,084  ii.i'. 

The  rejKirt  of  Mr.  C.  K.  Alexander  (manager)  on  the  trainways  states 
Ihol  rcviuue  wiw  in,ii!i  (ogniiwt  X78,20»),  wurkiug  csi>viwes  wcru 


£43,002  (£45,486),  gross  profit  was  £34,422  (£32,782),  and  net  profit 
£;5.255  (£4,050).  Passengers  carried  were  14.699.011  (14,770,703),  car- 
miles  run  1,304,431  (1,315,182),  and  units  used  1.880,441  (2,032,443). 

Current  from  the  N.Z.  Governments  Lake  Coleridge  hydro-electric 
plant  is  now  being  used  extensively  over  the  countryside  of  Canterbury. 
At  Tai  Tapu,  12  miles  from  Christchurch,  the  butter  factory  is  changing 
over  to  electric  drive,  and  undertaking  the  distribution  of  current  to 
residences  in  the  district.  A  large  floiu'  mill  is  to  be  erected  at  Lincoln, 
to  be  operated  by  electricity,  and  the  Lincoln  Agricultural  College  is  to 
be  supplied  also.  Negotiations  are  in  progress  to  supply  current  to 
Oxford,  Hororata  and  Cust.  The  Government,  however,  are  not  securing 
an  altogether  uninterrupted  supply  in  Canterbury,  in  spite  of  their  dual 
transmission  lines.  It  appears  that  the  spare  line  has  not  yet  been  in  use, 
and  15  insulators  have  had  to  be  replaced,  probably  having  been  wilfully 
damaged.  It  is  now  proposed  to  instal  an  extra  set  of  lightning  arresters, 
to  maintain  the  spare  line  under  pressure,  to  invoke  the  aid  of  local 
schoolmasters  in  stopping  stone  throwing  and  shooting  at  the  28  lb. 
insulators,  to  earth  the  neutral  with  a  view  to  the  prompt  detection  and 
elimination  of  faulty  insulators  and  to  employ  efficient  repair  gangs. 

Katoomba  (N.S.W.),  where  electric  lighting  plant  was  switched  on  in 
.luly,  is  the  first  town  in  the  Blue  Mountains  to  be  lighted  electrically. 
The  works  are  owned  by  the  Katoomba  Electric  Supply  Co..  and  the 
municipality  will  have  the  oj)tion  of  taking  over  the  undertaking  at  the 
end  of  10  years.  The  system  is  three  phase,  the  generators  being  star 
waimd,  gi\Tng  415  volts  at  50  periods  between  phases  and  240  volts 
between  anj'  phase  and  the  neutral  point,  the  latter  being  earthed  at  the 
generating  station.  For  supplying  Leura  and  consumers  in  the  distant 
part  of  the  municipality  current  is  stepped  up  to  3,300  volts,  and  sub- 
sequently reduced  to  240  volts,  at  which  pressure  it  is  supplied  to  con- 
sumers. The  overhead  system  of  mains  has  been  adopted,  with  Iwre 
copper  conductors.  Street  lamps  number  160.  Ughtiug  about  13  miles  of 
streets.  Of  these  seven  are  of  2,000  c.p.  and  the  remainder  of  100  c.p. 
and  50  c.p.  The  lamps  in  some  streets  are  suspended  across  the  centre 
of  the  road,  the  remainder  being  on  iron  brackets  fastened  to  poles.  At 
the  generating  station  a  Babcock  &  Wilcox  water-tube  boiler,  two 
Parsons  steam  tm-bo-alternators  (200  kw.  and  130kw.  resiiectively)  and 
a  turlx)  d.c.  generator  of  20  kw.  capacity  are  in  use.  There  are  also  at  the 
station  a  storage  battery  of  135  cells  with  a,  capacitj'  of  700  ampere-hom-s, 
a  booster  and  a  reversible  motor. 

The  Queensland  Minister  for  Railways  states  that  14  railway  stations 
are  supplied  with  electric  light  by  the  Brisbane  Tramways  Co.  The  total 
cost  was  £2,980,  but  that  price  included  cost  of  the  current  for  Roma- 
street,  workshops,  printing  office,  electric  cranes,  &c.  The  Commis- 
sioner's Roma-street  scheme  provideil  for  an  electric  plant  that  would 
provide  the  neccs-sary  motive  power  and  light  up  all  the  stations  within 
a  10-mile  radius  of  the  G.P.O. 

Electric  Power  in  Oil  Fields.— In  flic  report  of  the  Kom  River 
Oilfields  of  California  (Ltd.)  it  is  stated  that,  with  the  exception  of 
two  wells  and  a  water  supply  well,  which  are  j)uinped  by  means  of 
compressed  air,  tlie  whole  of  the  wells  on  section  S'i  Kcni  Ri\  er  field 
(numbering  241)  have  now  been  converted  to  electricity.  Owing  to 
this  extension  of  the  electric  system  it  has  been  ))ossible  to  reduce 
further  the  number  of  boilers  in  use  nnd  to  consolidate  the  steam 
plant  in  one  boiler  house,  with  a  consequent  further  reduction  in  tho 
number  of  men  cmiiloyed. 

Electric  Traction  in  South  Africa. — In  the  aimual  report  of  the 
general  manager  of  tlie  South  African  Raihvaya  &  Harbours  (Mr. 
W.  W.  Hoy)  it  is  stated  that  the  Administration  had  in  eontem])la- 
tion  the  electrification  of  certain  sections  of  the  railway,  and  a 
decision  had  been  arrived  at  to  obtain  tlie  services  of  an  eminent 
consulting  engineer  to  study  the  local  jiroblems  and  conditions  on  the 
si)ot,  and  thereafter  submit  a  comprehensive  report.  UnfortunateK', 
the  condition  of  affairs  in  Europe  and  in  South  Africa  necessitated 
a  postponement  of  the  proposals,  but  the  matter  is  one  which  should 
receive  early  attention  after  the  cessation  of  hostilities. 

South  Africa. — Tlic  turbo-generators  at  the  Pietcnnaritzburg 
electric  power  station,  whidi  Itavc  now  been  working  for  some  Hi 
months,  have  enabled  a  greatly  increased  demand  for  current  to  be 
dealt  with,  and  also  effected  considerable  economy  in  cost  of  genera- 
tion. There  is  an  increasing  demand.  The  question  of  putting 
down  additional  plant  will  shortly  have  to  be  considered. 


FOREIGN   NOTES. 


Argentina. — A  consular  rejiort  on  the  trade  of  Rosjirio  states  thai 
tl\erc  are  .35  travelling  electric  cranes  of  )},  tuns  and  fixed  cranes  of 
5,  10.  20  and  30  tons  respectively  at  the  juut  of  Rosario. 

With  regard  to  imports,  it  is  slated  that  electrical  machinery  has 
hitherto  been  mainly  supplied  by  (icrmany.  the  I'nitcd  Stnti'sand  Italy. 
Catalogues  received  from  the  Continent  of  EurojK'  ai\d  from  the  I'nitcd 
States  are  without  exception  printed  in  Spauish.  while  those  froni  the 
United  Kingdom  are  almost  invariably  in  Kiiglisli.  with  prices,  weights 
and  measures  in  English  teriuH.  The  Consul  (Mr.  S[)cncer  Dickson) 
Ihiutu  tUv  pixwul  wuuicul  ullvra  u  uui<iu«  I'j'pvrluuiiy  for  BrilLfh  trade, 
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but  that  there  is  going  to  be  keen  competition  between  the  United 
Kingdom  and  the  United  States,  and  that  the  latter  will  try  to  win  on  the 
question  of  price,  and  he  recommends  that  the  lowest  prices  possible 
should  be  quoted  to  secure  customers.  Imports  of  machinery  at  Rosario 
in  1914  included  83,844  tons  from  Germany  (compared  with  135,853  in 
1913).  16,778  (against  82,408)  from  tho  United  Kingdom,  and  27,652 
(57,890)  from  tlie  United  States. 

The  "■  Reriew  of  the  River  Plate  "  says  the  electric  light  of  Mar  del 
Plata  is  likely  to  be  cut  off,  because  of  the  inability  of  the  municipality 
to  pay  the  amount  owing  by  them  to  the  electricity  supply  company.  The 
debt  Is  said  to  amount  to  $124,000  (m/n). 

The  Castelli  electric  power  station,  erected  under  Senor  Antinori's 
concession,  was  oi^ened  recently. 

Hamburg. — It  is  reported  that,  notwithstanding  the  great  increase 
in  the  use  of  electric  current  for  domestic  and  household  purposes, 
owing  to  the  scarcity  of  petroleiun,  the  receipts  of  the  Hamburg 
Electricity  Works  diminished  during  the  past  vear  from  £580,000  to 
£400,000." 

Japan. — The  British  Consul  at  Shinionoseki  says,  generally  speak- 
ing, the  present  time  is  not  a  favourable  one  for  BritLsh  exporters  to 
ship  direct  to  Moji,  the  principal  jjort  of  the  consular  district  of 
Shimonoseki. 

An  exception,  however,  must  be  made  in  regard  to  machinery,  for 
which  there  should  be  good  prospects  in  view  of  the  cessation  of  German 
activities.  The  tlistrict  includes  many  towns  of  considerable  manufac- 
turing importance,  and  the  rapid  extension  of  electrical  enterprise 
throughout  the  country  implies  a  steady  demand  for  electrical  plant  ami 
machinery.  Approximately  70  per  cent,  of  the  constructional  steel  anil 
other  metal  work  for  building,  imported  into  Moji,  has  been  of  German 
origin  ;  the  total  imports  of  these  materials  in  1913  amounted  to  £81,439 
and  in  1914  to  £14.931.  Business  cannot  be  done  by  correspondence  : 
to  obtain  a  footing  it  is  essential  to  appoint  local  representatives  with  full 
powers  as  to  offering  trade  discounts  and  other  inducements  to  pro- 
spective customers. 

Italy. — The  following  are  extracts  from  British  consular  officers 
reports  on  the  prospects  of  British  trade  with  Italy  : — 

Germany  has  hitherto  supplied  to  Piedmont  foiu'-fifths  of  the  machine 
tools  imported,  and  it  is  estimated  that  £400,000  worth  of  business  per 
annum  conld  lie  done  in  this  line.  Si^ecial  attention  is  drawn  to  the  trade 
in  electrical  machinery  and  appliances,  the  market  for  which  has  been 
entirely  in  German  hands.  This  class  of  goods  includes  equipment  for 
electric  tramways,  dynamos,  transformers,  accumulators,  controllers, 
insulators,  starting  switches,  speed  regulators,  safety  fuses,  lightning 
conductors,  electric  lamps,  &c.  Other  machinery  for  which  there  is  a 
demand  includes  Diesel  engines,  light  locomotives  for  steam  tramways, 
accessories  for  steam  engines,  &c. 

Belting  would  also  probablj-  find  a  market  here.  The  kinds  most  in 
demand  are  leather  bordered  and  triple  braided,  raw  hide  for  dynamos 
and  camel  hair.  I.^cal  buyers  prefer  to  buy  belting  by  measure.  Scien- 
tific and  mathematical  instruments  have  hitherto  come  from  Germany. 

Machinery  imported  into  Rome  in  1913  from  Germany  was  valued  at 
£13,923  and  from  the  United  Kingdom  £1,303. 

The  Vice-Consul  at  Taranto  says  there  is  little  inducement  for  United 
Kingdom  firms  to  open  up  direct  relations  with  dealers  in  that  district, 
and  that  it  is  better  to  deal  througli  large  firms  established  at  the  im- 
portant industrial  centres.  Having  secured  such  a  connection,  circulars 
might  be  sent  to  small  buyers  in  such  ))laces  as  Taranto,  informing  them 
where  Britiah-made  goods  can  be  obtained  and  adding  some  description 
in  Italian,  with  prices  in  Italian  currency  and  weights  and  meastircs  in 
the  metric  system.  Among  articles  which  might  find  a  ready  sale  are 
electric  light  fittings  and  accessories,  stoves  and  heating  apparatus  (gas 
and  electric)  and  tools. 

The  goods  imported  into  Palermo  in  1913  included  the  foUowirg : 
Metal  manufacturers  from  United  Kingdom  £5,561  and  from  Germany  ; 
£22,373 ;  machinery  and  apparatus  £8,566  and  £21,592  respectively 
scientific  instruments,  £389  and  £8,409 ;  electric  wires  and  cables, 
£143  and  £2,668.  Many  goods  arc  purchased  from  the  north  of  Italy,  so 
that  the  above  figures  do  not  represent  tho  total  demand. 

United  Staies.^K-rjmrtx. — A  table  showing  the  domestic  exports 
from  the  United  States  in  1915  (coin)>ilcd  by  the  Xew  York  "  Com- 
mercial and  Financial  Clironicle  ")  gives  the  total  value  as 
82,710,200,000,  compared  with  S2,32S),7O0.O00  in  1914. 

These  included  copijcr  (i)igs,  &c.),  .S»6,200,000  (against  $144,900,000) : 
automobiles,  S68, 100,000  ($33,200,000)  ;  zinc  mf  nufactures,  $21,200,000 
(8400,000);  brass  manufactures,  .$20,500,000  ($7,500,000) ;  electrical 
goods,  $19,800,000  ($25,100,000). 

Illllllllllllllllllllllllllllillllllllllllllllllllllllllllli^ 

MISCELLANEOUS  NOTES.  M 


Electro-Harmonic  Society.— The  iirognunme  of  the  fortheoming 

Ifieason  has  now  been  arranged,  and  consists  as  usual  of  six  luncorls, 

our  being  smokers  and  two  ladies'  nights.     AH  will  be  held  in  tho 

"'  g's  Hall  of  the  Holbom  Restaurant.     The  first  is  a  smoking 

icert  on  Friday,  Oct.  8. 

Munitions  Cases.— Before  tho  Metropolitan  Munition.-*  Tribunal 

St  week  the  Dlgctrital  Apparatus  Cojupauy  touiplamttl  that 


Messrs.  Cater  fr  Gorringe  had  em|)loyed  one  of  their  men  without  a 
certificate.  Respondents  pointed  out  that  the  m,<in  came  from  a  Labour 
Exchange  with  the  green  card,  show^ing  tlvit  he  was  disengaged. 

Mr.  Wallace  said  that  on  an  undertaking  being  given  by  respondents 
to  dismiss  the  man  the  fine  would  be  £5.     The  undertaking  was  given. 

At  the  meeting  of  the  Bii'mingham  and  District  Slunitions  Tribimal 
last  week  the  Electric  &  Ordnance  Accessories  Co.  were  fined  00s.  for 
employing  two  girls  who  left  the  Acme  Screw  Co.  without  certi- 
ficates" and  obtained  emplo^-ment  with  them  through  the  Labour 
Exchange. 

For  the  company  it  was  explained  that  as  the  gii'ls  came  to  them 
through  the  Labour  Exchange  they  thought  they  were  justified  in  em- 
ploying them. 

The  chairman  (Mr.  E.  Moon,  C.B.,  K.C.)  remarked  that  most  of  the 
cases  that  had  arisen  were  cases  under  sec.  7  of  the  Act.  It  did  not 
appear  to  be  properly  appreciated  that  when  an  employe  came  and  asked 
for  employment  an  employer  must  satisfy  himself  that  the  employe  had 
not  been  emploved  on  munition  work  within  six  weeks  of  that  day,  and 
it  was  not  enough  to  ask  the  workman  himself  whether  he  had  been 
engaged  on  munitions.  What  the  employer  had  to  do  was  to  say, 
■'  Where  are  you  employed  ?  "  If  it  happened  to  be  a  firm  in  the  same 
town  then  the  eraplover  could  get  thi'ough  to  the  firm  named  on  the  tele- 
phone and  quicklv  ascertain  the  facts.  In  future  cases  he  should  not 
accept  as  an  excuse  that  a  workman  himself  was  asked  whether  he  was 
emploved  on  munitions  and  said  no.  The  employer  must  take  further 
steps  to  ascertain  where  the  workman  was  employed.  In  future  eases 
the  penalties  would  be  very  much  more  severe.  The  Chairman  added 
that  the  Electric  &  Ordnance  Co.  were  not  entitled  to  retain  the  services 
of  the  girls.  If  a  person  who  had  been  fined  under  tht^se  circumstances 
continued  to  retain  the  workpeople  in  his  employ  he  would  have  to 
answer  for  it  again. 

Imports.— The  following  are  official  values  of  electrical  machinery, 
material  and  apparatus  imported  into  this  country  (a)  during  August, 
1915,  and  (6)  the  aggregate  figures  from  Jan.  I  to  Aug.  31,  with  the 
increa.ses  or  decreases  compared  with  corresponding  periods  of  1914 : — 

Electrical  macliinery,  {a)  £98,039  (includiiig  generators  and  motors 
other  than  for  .aeroplanes,  motor  cars  and  cycles,  £20,987,  and  electrical 
maehinerv  unenumerated,  £77,052  (increase  £48,359),  (6)  £1,120,491 
(including  generators  and  motors  other  than  for  aeroplanes,  motor  cars 
and  cycles,  £187.006,  and  electrical  machinery  unenumerated,  £933,485) 
(increase  £78,052) ;  telegraph  and  telephone  cables,  submarine  (a)  £131 
(increase  £115),  (6)  £131  (decrease  £442) ;  other  than  submarine,  (a) 
£3,826  (increase  £1,740),  (6)  £20,727  (decrease  £24,107);  telegraph 
and  telephone  apparatus,  (<i)  £6,762  (increase  £3,402),  (6)  £49.51o 
(decrease  £100,358) ;  other  electrical  wires  and  cables,  rubber  insulated, 
(o)  £7,648  (increase  £4,222),  (i)  £64,513  (decrease  €157.9(ir,^  :  witli  ..tlu-r 
insulations,  (n)  £10,957  (increase  £9,485).  {!>)  £31.S:^''  'I'"  '  -'  ti'L.^.J) ; 
carbons,  (a)  £23,362  (increase  £20,912).  ((.)  £9o,.-.ss  ,,!,,,.-  .:i.:;'.is); 
glow  lamps,  (a)  £10,974  (increase  £4,243),  (b)  £9U.;h1'.i  (lUru.i...  S.,.:;:.!)  ; 
arc  lamps  and  electric  searchlights,  («)  £40  (decrease  £o),  (b)  £1,626 
(decrease  £872)  ;  parts  of  arc  lamps  and  .searchlights  (other  than  carbons), 

(a)  £6  307  (decrease  £293),  (h)  £60,046  (decrease  £2,542)  :  primary  and 
secondary  batteiies,  («)  £15,922  (increase  £13,187),  (b)  £83,809  (increase 
£21,363);  meters  and  measuring  instruments,*  (a)  £786,  (6)  £19,101; 
switchboards,*  (a)  £1,074,  (6)  £5,089;  electrical  goods  and  apparatus 
unenumerated,  (a)  £17,514,  (b)  £135,820.  Total  of  electrical  goods_  and 
apiiaratus  other  than  machinery  and  uninsulated  wire,  {/I)  £105,303 
(inereasi!  £67,852),  (b)  £658,759  (decrease  £322,683). 

Exports.- The  exports  of  electrical  machinery,  material,  &o.,  (a) 
during  August,  1915,  and  (6)  from  Jan.  1  to  Aug.  :!1.  with  the  increase 
or  decrease  compared  with  the  corresponding  periods  of  1914,  were 
as  follows : — 

Electrical  machinery,  («)  £87,481  (including  railway  and  tramway 
motors,  £6,673,  generators  and  motors  other  than  aeroplanes,  motor 
oars  and  cycles  £35,845  and  electrical  machinery  unenumerated  £44,959) 
(decrease  "£lf;.020),  (b)  £914,554  (including  railway  and  tramway 
motors  £93,111,  generators  and  motors  other  than  for  aerojilanes, 
motor  cars  and  cvcles,  £427.477,  and  electrical  machinery  unenumerated, 
£393  966)  (decrease  £716,063);  telegraph  and  telephone  cables,  sub- 
marine (0)  £46,()37  (increase  £93.986),  (b)  £274.589  (decrease  £156,153)  ; 
other  than  submarine,  (d)  £32,835  (increase  £20,231),  (h)  £296,085  (m- 
crease  £70,257)  ;  telegi-apli  and  telepliom^  apparatus,  (n)  £12,5;)3  (in- 
crease £793),  (/))  £128,711  (decreasi^  £18,366):  other  <'lectrical  wires 
and  cables,  rublier  insulated,  (»)  £20,682  (increase  £803),  (b)  £190,011 
(deerea-so  £45,849);  with  other  insulation,  (n)  £32.086  (increase  £5,404), 
(i)  £278,279  (decrease  £8,371);  carbons,  («)  £586  (increase  ,e70),  (6) 
£5,515  (decrease  £1,044);  glow  lamps,  (n)  £13.828  (decrease  £354),  (A) 
£95,.549  (inerea.sc  £1 1,510) ;  arc  lamps  and  searchlights,  {<i)  £976  (decrease 
£1  878),  (i)  £3,314  (decrease  £8,.'>03)  ;  parts  of  are  lami)s  and  searchlights 
(other  than  carbons),  {>,)  £5.155  (increase  £;i.712),-  (fc)  £15,947  (decrca-so 
£.5,280)  ;   primary  and  secondary  batteries,  («)  £19,376  (increase  £9.903), 

(b)  £135,514  (inerca.sc  £18,2.55) ;  meters  and  measuring  implements,*  (o) 
£12,065,  (t)  £102,580;  transformers,*  (n)  £4,994,  (i)  £48,265  ;  switch- 
boardH  •  (.1)  £5,2(i0.  (b)  £42,003  ;  electrical  goods  and  apparatus  unenu- 
merated, (./)  £.52,097  (increase  £.5,777),  (/;)  £391,817  (decrease  £215,452) 
Total  of  electrical  go(jd8  and  apparatus,  other  than  machinery  and 
uninsulated  wire,  («)  £259,130  (incieaae  £113.447),  (ft)  £2,008,170  (de- 
crea.se  £190,138). 


♦  Not  guumoratcd  iicp»r»tcly  in  i)roviou»  yearn. 
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TENDERS    INVITED. 


Turbo-Generators,  Boilers,  Condensing  Plant,  &c. 

JoUAXXESBURG  Council  also  require  tenders  by  noon  Sept.  30 
for  Two  (or,  alternatively.  One)  Water-tube  Boilers,  with  Super- 
heaters, Mechanical  Stokers  and  Draught  Plant.  Specifications 
from  the  Controller  of  Stores,  Municipal  Offices,  Johannesburg. 

Generating  Plant. 

The  AcsTRALiAX  CosiMOSWE,u,TH  Department  of  Defence 
require  tenders  by  noon  Oct.  25  for  Power-station  Plant  and 
Equipment  for  the  Xaval  Dockyard  Cockatoo  Island,  Sydney, 
N.S.W.,  and  by  noon  Oct.  27  for  Machine  Tools.  Specifications 
from  Director  of  Xavy  Contracts,  Xavy  Office,  Melboiu^c. 

Electric  Lamps  and  Fittings,  &c. 

South  Shields  CJuardiaas  require  tenders  by  10  a.m.  Sept.  27 
for  six  months"  supply  of  Electrical  Fittings,  Oils,  &c. 

Tenders  are  invited  by  Sept.  27  for  six  month.s'  supply  of 
Electric  Fittings,  Fitting  .-.nd  Material  for  Machinery,  &c.,  to 
the  Midlothian  and  Pesbles  District  Asylum,  Rosslynlee. 
Forms  of  tender  from  the  Clerk,  19,  Heriot-row,  Edinburgh. 

Repair  of  Incandescent  Lamps. 

Tlie  ('nM5iis>[(iNERs  i)F  H.M.  WoEKS,  &c.,  invite  tenders  for 
the  Repair  of  Incandescent  Electric  Lamps.  Forms  of  tender, 
&c.,  from  the  Controller  of  Supplies,  H.M.  Office  of  Works,  18, 
Queen  Anne's-gate,  S.W.,  and  tenders  by  11  a.m.  Oct.  I  to  the 
Secretary,  H.M.  Office  of  Works,  Storev's-gate,  London,  S.W. 

Switchgear,  Transformers  and  Cables,  Cu  outs,  &c. 

Shaxghai  Municipal  Council  invite  tenders  for  the  supply  and 
delivery  f.o.b.  British  port  of  c.h.t.  Switcligear  suitable  for 
22.000  volts  working  jiressure  :  e.li.t.  Static  Traasfor.ners 
(22.000  to  6.600  volts)  of  4.200  k.v.a.  and  2,000  k.v.a.  single 
pha.se  and  3,000  k.v.a.  and  1,250  k.v.a.  three  phase;  and 
Armoured  Three-core  Cable  for  22,000  volts,  with  Boxe". 
Specifications,  &c.,  from  the  consulting  engineers,  Messrs.  Preece, 
Cardcw,  Snell  &  Rider,  8,  Queen  Anne's-gate,  Westminster,  S.W., 
to  whom  tenders  are  to  be  delivered  by  noon   Sept.  29. 

.JoHAXXEsBiRu  (Transvival)  Council  require  tenders  by  noon 
Sept.  28  for  supply  of  1,000  Sets  of  Single-pole  25-amperc  Iron- 
clad House  Service  Cut-outs  (contract  21).  Specifications  from 
the  Controller  of  Stores,  Plcin-square,  Johannesburg. 

Earthenware  Conduit. 

\\'arrin(;tcjn  Klectricity  and  Tramways  Committee  require 
tenders  by  noon  Sept.  28  for  12  months'  supply  of  Earthenware 
(tonduit.  Specification,  &(i.,  from  the  Borough  Electrical  and 
Tramw.iys  Engineer. 

Telegraph  and  Telephone  Material,  Wire,  &e. 

'llie  rosiriia^tir-ti'iirr^il  s  (b  paitiiient  of  the  Commonwealth 
of  Australia  invites  tenders  (until  Oct.  0)  for  the  supply  of 
Poles  (iron  or  steel)  .and  Fittings. 

The  Dei)uty  Postmiitcr-Cieneral,  Brisbane  (Queensland), 
invites  tenders  until  Oct.  fi  for  Hupi)ly  of  Tinned  Copper  Wire 
(schedule  .157)  and  Porcelain  Pothead  Insulators  (.schedule  360) 
for  the  Commonwealth  Po.stma-stcr-Cienerars  Depar  ment. 

The  Deputy  Postmaiter.General,  Brisbane  (Quecnsl,",nd), 
requires  tenders  by  Oct.  6  for  2,860  yds.  Silk  and  Cotton  Insu- 
lated Switcliboard  Cable  (schcduk-  .■!.53)  for  the  Au.stiuuan 
Commonwealth  I'ostinaster-fienc  nvl's  Depirtnient. 

The  Oeputy  J^stniaster-fieiieral,  Perth  (W.  Australia), 
invites  tenders  until  .'J  i).m.  Sept.  29  for  2,288  yds.  Lecd-covercd 
J'aper-insulated  Telephone  Cable  (schedule  479  W.A.)  for  the 
Af.sTRALiAN  Common WKALTH  Po-stmaiter-Onenil's  department. 

Tender  forms  Irom  the  Commonwealth  offices,  72,  V  ict  )n;'.- 
stnet,  S.W. 

Engine  and  Dynamo,  &c. 

The  Ijcpiity  I'ostniii^ter-Oi'nirrJ,  Adeli.jle  (South  Austri:!i,i), 
requires  tcnder.4  by  2  p.m.  Oct.  6  for  Portable  Intern::!  com 
liustion  Engine  direct  coupled  to  I)yna:no.  and  for  increiisint; 
capa(-ity  of  Slwftno  Batteries  at  Central  'J'elephone  Exchange, 
Adelaide,  for  the  Australian  Commonwealth  PostniasKr. 
(iencrarH  Department.     S|iecifications  f.-om  the  Deputy  Post- 


illllllll  ' 

Electric  Capstans. 

Sydney  Harbour  Trust  Commissioners  invite  tenders  by 
2  p.m.  Oct.  25  for  the  supply  of  6  Electrically-operated  \Vharf 
(^apstP.ns.  Specification,  &c.,  from  the  office  of  the  Commis- 
sioners, Circular  Quay,  .Sydney,  X.S.W. 

Telephone  Exchanges. 

Tenders  will  be  received  at  the  Dircccion-General  de  Tel^- 
grafos,  Madrid,  imtil  noon  on  Sept.  30  for  the  Construction  and 
Workmg,  for  a  maximum  of  20  years,  of  Central  Telephone 
Exchanges  at  Huesca  (province  of  Huesca),  Lorca  (province  of 
Murcia),  Orihuela  (province  of  Alicante),  Borjas  Blancas  (pro- 
vinceof  Lerida)and  Aguilas(provinceof  Murcia).  The  "  Madrid 
Gazette  "  of  Sept.  4,  containing  particulars  (in  Spanish),  may  be 
seen  at  the  Board  of  Trade,  73,  Basinghallstreet,  London,  E.C. 


TENDERS  RECEIVED  AND  ACCEPTED. 


Metropolitan  Water  Board. — The  Board  ha^  accepted  the 
offer  of  the  Maxim  Lamp  Works  (Ltd.)  to  continue,  for  six  months 
further,  their  contract  for  the  supply  of  metalhc  filament  lamps  at 
existing  prices.  The  offer  of  the  British  Insulated  &  Helsby  Cables 
to  continue  for  a  similar  period  the  supply  of  tapes,  at  the  same  price 
for  one  item,  and  at  a  5  per  c?nt.  increase  on  two  items,  has  i>lso  been 
accepted. 

Redditch. — The  Council  have  accepted  the  tender  of  Ferranti 
Ltd.  for  12  months"  supply  of  electricity  meters  and  that  of  C.  G. 
Huins  &  Sons  for  additions  to  the  engine  house,  at  £2,150. 

Sheffield. — The  Electric  Supply  Committee  have  accepted  the 
revised  schedule  of  prices  for  cables  submitted  by  Messrs.  W.  T. 
Glover  &  Co. 

Yarmouth. — The  Coimcil  have  accepted  the  tender  of  the  Steni- 
Sonnenborn  Oil  Co.  for  motor  axle  grease  at  £17. 

Lowestoft. — The  tender  of  Messrs.  Hadflelds,  has  been  accepted 
for  the  supply  of  12  rolled  steel  car  axles  at  £3.  10s.  each. 

Keighley. — The  Covmcil  are  recommended  to  accept  the  tender 
of  .lohn  Smith  (Keighley)  (Ltd.),  at  £783.  for  the  supply  and  fixing 
of  a  40-ton  hand  travelling  crane  ;  and  that  of  Recs  Rot\irbo  Mfg. 
Co.  (at  £350)  for  the  supply  and  fixing  of  an  electrical  Rees  Roturbo 
patent  pressure  chamber  centrifugal  pump,  to  deliver  300,000  gallons 
of  water  per  hour. 

School  Lightixo. — London  County  Council  received  eight  tenders 
for  wiring  the  Winchester-street  School  ( Finsbury),  varying  from 
£104  to  £242,  and  the  lowest  (that  of  Napier  Kiinbcr,  Ltd.")  has  been 
accepted. 

Sydney  (N.S.W.). — The  City  Council  have  accepted  th^  tender 
of  the  Australian  (ieneral  Electric  Co.  for  12  "bus-bar  .supi)orts  (£6 
each),  and  212  ft.' insulated  cable  (£20.  (is.  4d.),  and  the  British 
Westinghouse  Electric  &  Mfg.  Co.  for  1,.500-kw.  rotary  converter, 
with  transformer  (£4,562). 

Tho  Coiuicil  .are  recommended  to  accept  the  tender  of  Lawrence  & 
Hanson  for  cutouts  for  15-ampcre  fuse  bo.xes  at  2s.  4Jd.  each,  and 
replacements  for  same  at  lid.,  25  amix-re  ditto,  3s.  lid.  and  Sjid. ; 
.'iOaini)ere.4s.  6d.an(l  ls.;t<l.  :  100ampere,!)s.  and  Is.  1  Ud.  :  2lKt  amix-re, 
22s.  and  3s.  lOil.  :  300  iiiiipere.  :Us.  7d.  and  7s.  :  that  of  Standard- 
Wavgood. Hercules  (Ltd.)  for  5.000v()lt  transformer  panels,  £97  each; 
■.VA.m)  volt  ditto,  £230  each  ;  ICi.OOO-volt  incoming  feeder  jjanels,  £265 
ciicli  ;  ditto  outgoing.  £.302  each  :  415-volt  transformer  panels,  £221 
eiicli  :  4L'>.volt  summation  i)anels,  £67  each;  .33.000-volt  'bu»-b»r 
insulators.  £1.  (Is.  each:  S.OOOvolt  ditto,  13s.  each;  33.000-volt 
c.pirating  rods  £:t  each  ;   5,000-volt  ditto.  £2.  .5s.  each. 

'I'hi'  (Viimcil  an-  also  recoininendeil  to  purchase  from  A.  C.  CoKSor 
( Ltd.)  48  additional  h.t.  test  s(icks  ami  4S  spare  (uIh'S  for  testing  10,000- 
viill  lines  (estimated  at  £lli5),  and  (n  purcliasu  under  existing  controcts 
frciin  Hritish  General  Kleelrie  Co.  lO.OOO  .50  c.p.  vBcuiun  lamps. 
£713.  (is.  .Sd.  ;    2.">0(l   1(H)  i-.p.  <lilli,.   t.'il'J.    10s.:    and  from  Auslruliiin 
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General  Electric  Co.,  1,000  7oO-watt  metre  lamps,  240  volt,  £1,487  ; 
1,000  500-watt  ditto,  £1,224  ;  500  300-watt  ditto,  £525  ;  1,000  750-watt 
metre  lamps,  45  volts,  £962.  10s.  ;  1,000  500-watt  ditto,  £662.  10s.  : 
3.50  lanterns,  £1,137.  10s.;  1.000  reBectors.  £1.30;  200  compensators, 
750-watt,  45  volt,  £340  ;   and  150  ditto,  500  watt,  45  volt,  £225. 

Pope's  Lamps. — Pope's  Electric  Lp^mp  Co.  have  secured  orders 
for  several  thou.s.'inds  of  lamps  (both  carbon  and  metiil  filf.ment) 
from  the  Admiralt}-  and  War  Office,  and  also  from  H.M.  Office  of 
Works. 

Lamp  Contract. — H.M.  Office  of  Works  has  awarded  to  the  "  Z  ' 
Electric  Lamp  Mfg.  Co.  the  contract  for  12  months'  s\ipply  of  ""  Z  " 
draw-n-wire  metal  filament  lamps. 

Government  Contracts. — The  following  tenders  were  accepted  by 
the  British  ( iuvemment  Departments  during  August : — 

War  Offict. — Kartret  Engineering  Co..  distribution  boards ;  Cal- 
lender's  Cable  &  Construction  Co.,  General  Electric  Co.  and  Liverpool 
Electric  Cable  Co.,  electric  cable  and  wire  ;  W.  G.  Pye  &  Co.  and  Walters 
Electrical  Mfg.  Co.,  galvanometers;  Phceni.x  Mfg.  Co.,  generators : 
General  Electric  Co.  and  Siemens  Bros.  DjTiamo  Works,  electric  lamps  ; 
Electric  Construction  Co.,  Electric  &  Ordnance  Accessories  Co.  and 
Mawdsleys  (Ltd.),  motors  and  dynamos  ;  Ferguson,  Pailin  &  Co.,  switch- 
boards ;  Ancoats  Vale  Rubber  Co.,  Hooper's  Telegraph  &  India  Rubber 
Works,  J.  G.  Ingram  &  Son  and  Chas.  Macintosh  &  Co.,  rubber  tape  ; 
Cox-Walkers  (Ltd.),  electrical  work  at  Richmond  Camp  ;  W.  X>.  Wilson, 
lighting  hospital,  Ripon  Camp. 

India  Office. — Marconi's  Wireless  Telegraph  Co.,  wireless  telegraph 
apparatus  ;  Callender's  Cable  &  Construction  Co.,  Shropshire  Iron  Co., 
Pirelli  General  Cable  Works  and  W.  T.  (Mover  &  Co.,  cable  ;  Electro- 
motors (Ltd.),  fans  ;   General  Electric  Co.,  telephone  sets. 

H.M.  Office  of  WorVs. — Rees  Roturbo  Mfg.  Co.,  electrically-driven 
pumps  in  connection  with  engineering  works.  St.  .James's  Park,  London. 

Post  Office. — Phoenix  Telephone  &  Elec.  Works,  telephone  apparatus  ; 
British  L.  M.  Ericsson  Mfg.  Co.,  telephone  apparatus  and  battery  boxes  ; 
Siemens  Bros.  &  Co.,  telcjjhnne  apparatus  and  dry  and  Leclanche  cells  ;' 
W.  T.  Henley's  Telegraph  Works  Co.,  .Johnson  &  Phillips  and  Union 
Cable  Co.,  telephone  cable  :  General  Electric  Co.,  arc  lamp  carbons  ; 
Benjamin  Electric  (Ltd.),  opal  shades  ;  Jones  &  Attwood,  trolley  wheels  ; 
G.  E.  Taylor  &  Co.,  electric  lighting  of  stores  extension,  Studd-street, 
London,  N. 


PATENT   RECORD. 


BPECLFICATIONS  PUBLISHED. 

The  following  abstract  from  some  of  the  specifications  recently  publislied  have  been 
specially  compiled  by  Messrs.  Mewburk,  Ellis  &  Pryor,  Chartered  Patent  Agents, 
70  and  72.  Chancery-lane.  London.  W.C. 

Whenever  the  date  applied  for  differs  from  the  dale  on  which  the  application  was  lodged 
at  the  Patent  Of^ce  the  former  is  given  in  brackets  after  the  title. 

1914  Specifications. 

7.821  Signal   Ges.     Enclosed   electric  motors   for  driving  machines   under  water. 

(29/3/13.) 
12,673  Oesterreichische  Siemens-Schuckertwerke  &  Regal  Patents  Ges.     Elec- 
tric jacquards.  card-punchine;  machines,  or  the  like.    (30, 5  13.) 
17.246  Musso.    Transmission  of  electrical  impulses  over  telephone  and  telegraph  circuits 
of  high  electrostatic  capacity. 
A"  system  wherein  the  electrical  impulses  are  impressed  upon  the  main  line,  under 
■  the  control  of  a  suitable  transmitting  or  controlling  device,  from  a  local  circuit  v/hich 
includes  a  source  of  E.M.F..  and  an  inductance  coil  or  solenoid  of  predetermined 
self-inductance,  which  is  so  proportioned  as  to  balance  or  neutralise  the  electrostatic 
capacity  of  the  main  line,  and  of  predetermined  output  and  intensity  sufficient  for 
overcoming  the  ohmic  resistance  of  said  main  line. 

1 7.328  Berry.     Means  for  controlling  the  heating  effect  of  electric  heating  apparatus. 

17.329  Berry.     Electrical  heating  apparatus.  ' 
18,971  B.T.-H.Co.    (G.E.  Co.)    Electric  distribution  systems.     . 

A  system  comprising  a  phase  converter,  a  motor,  and  a  plurality  of  secondarjc 
transformer  windings,  a  phase  of  said  converter  and  a  phase  of  said  motor  being  con- 
nected between  two  of  the  secondary  transformer  windings  so  that  said  secondary 
windings  are  interposed  between  the  terminals  of  the  machine  windings,  another 
phase  of  said  converter  being  connected  to  another  phase  of  said  motor  and  to  a 
secondary  transformer  winding. 

19.013  Hammond.    Systems  of  teledynamic  control,  applicable  to  the  control  of  movable 
bodies  at  a  distance.    (8/9/13.) 

19.121  Perry.     Electrical  continuity  of  electrical  conduits  and  other  tubes. 

19,238  Storjahann.     Electromagnetic  track  brakes. 

19.290  Nyborg.     Electric  switches, 

19.483  JuDD.  DAVIES&  Eastern  Telegraph  Co.     Electric  te'egraphy, 

A  telegraphic  system  in  which  the  signals  are  transmitted  by  impulses  of  opposite 
sign  and  broken  up  at  the  receiver  into  impulses  of  a  frequency  to  be  heard  in  a 
telephone. 

19,942  B.T.-.H.  Co.    (G.E.Co.)    Electric  heating  for  metal  working. 

21.157  Gumming.    Points,  switches  and  the  like,  of  tracks  for  electrically-driven  vehicles. 

21 ,825  B.T.-H.  Co.    (G.E.  Co.)    Cooling  of  dynamo-electric  machines, 

23,182  Fuller.  Fuller  &  Fuller.     Electric  accumulators, 

23,628  Keller-Dorian.    Magnetos  and  other  electric  generators.    (6/12/13.    Addition 
to  8,931/14.) 

1915  Specifications. 

58  Graham  &  Rickets.     Means  for  the  electrical  transmisaion  and  distant  control 
of  movements  specially  applicable  to  systems  for  signalling  orders  and  the  like. 
{Addition  to  6,214/14.) 
450  CoMPAGNiE  DBS  Charbons  Fabius  Henriom.    Process  of  and  means  tor  manu- 
facturing carbons  for  arc  lamps.    (13/1/14.) 
1,275  Mellersh-Jackson,    (Posen.)    Pocket    electric    flash     lights.    (Addition     to 

18,809/14  ) 
3,284  and  4,747  Igranic   Electric  Co.    (Cutler-Hammer  Mfg.  Co.)    Electric  motor 
I  control  systems. 

3,180  Robert  Bosch  (firm  of).    Three-way  electric  switch  for  projectors  and  the  like. 
(18/2/15.)  .  ^  •        - 


APPLICATIONS  FOB  PATENTS 

Note.— The  undermentioned  Applications  {except  those  marked  t)  are  not  open  to 
public  inspection  until  after  acceptance  of  Complete  Specifications.  Those  marked  ♦  are 
open  to  inspection  1 2  months  after  the  dale  attached  to  them,  it  they  have  not  been  published 
previously  in  the  ordinary  course.  Names  within  parentheses  are  those  of  communicators 
of  inventions.  When  complete  Specification  accompanies  application  an  asterisk  is  affixed. 

August  30.  1915. 
12,414  Raven.     Electric  transmission  systems. 
12.418  Uren  &  Nli5EN.     Joining  up  electrical  conduits. 
12,428  Craven.    Plus  for  telephone  switchboards  and  the  like. 
12,434  Shaw  &  Fondiller.     Loaded -telephone  line  system.     (12/9/14,  U.S.)' 
12  444  B.T.-H.  Co.    (G.E.  Co.,  U.S.)    Systemsof  electric  ship  propulsion. 


•      ■       September  I,  1915. 
12,536  Wall.     Generating  high-frequency  electric  currents. 

12,561  British-Insulated  &  Helsby  Cables  &  Harrison.    Telegraph  systems.* 
12,564  B.T.-H.  Co.     (G.E.  Co.,  U.S.)     Wireless  signalling  systems. 
12,567,  12,568,  12.569  Bound   &  Rowland.    Railway  signalling  systems   and    train 
controlling  apparatus. 

12.582  Ottosson.     Railway  signalling  systems. 

12.583  Richards.    Manufactureof  electric  insulating  materials  and  the  like. 

September  2,  1915. 
12,614  Fried,    Krupp  Akt.-Ges.     Electrical  sisnalling  or  distant  controlling  plant 

(2/9/14,  Germany.)' 
12,630  Morse  &  Indo-European  Telegraph  Co.    Selective  calling  devices  for  use  in 

electric  telegraphy. 

September  3.  1915. 
12,662  Lecoche.     Power  transmission. 

12,666  B.T.-H.  Co.     (G.E.  Co.,  U.S.)     Rectifiers  for  electric  currents. 
12,671  Betulandes.     Impulse  transmitters  for  automatic  telephone  systems,    (26/1/15, 

Sweden.)' 
12,673  Relay  Automatic  Telephone  Co.    Automatic  telephone  systems.    (17/11/14. 

Sweden.)* 
12,680  CoRRELL.    Locking  device  to  prevent  the  theft  of  electric  lamps  held  by  bayonet 

joints.* 

September  4,  1915. 
12,702  Cheshire.     Electrical  heating  elements.' 

September  6.   1915. 
12,730  Hepburn.     Bipolar  electrode  electrolysers. 

12.747  B.T.H.Co.     (G.E.  Co..  U.S.)     Protective  devices  for  electric  systems. 

12.748  Chitty.     Dynamo-electric  machines. 

September  7,  1915. 
12,772  Wynne.    Electrical  switches.' 
1 2,781  Smith  &  Robinson.     Electric  lighting  of  vehicles. 

12.791  West.     Signalling  apparatus. 

12.792  B.T.-H.  Co.     (G.E.  Co.,  U.S.)     Electric  lamps. 

12,798  SiMoNOTTi  &  SiMONOTTl.     Multiple  filament  electrlclamps.' 
12,810  Dey.    Controllers  for  electric  motors.    (29,'9/14,  U.S.)' 

September  8.  1915. 
12,834  Wall,    (generating  high-frequency  electric  currents, 
12.848  Taylor.    Trolley  heads. 
12.863  Bassington  &  Silver.     Luminous  sign. 

12.868  B.T.-H,  Co.     (G.E.  (^.,  U.S.)     Electric  motor  control  systems. 

12.869  Western  Electric  Co.  &  Nash.     Microphonic  detectors. 

12.876  Cowling.     (Norman  Leslie  Cowling,  British  Expeditionary  Force.)     Electrolytic 
production  of  gaseous  fuel  for  internal-combustion  engines  and  other  purposes. 

12.882  Marconi's  Wireless  Telegraph  Co.  &  Wright.    Production  of  continuous 

electrical  oscillations. 

12.883  Scott.    Electro-mechanical  locks  for  the  gatesor  doors  of  electric  lifts  and  the 

like. 

September  9,  1915. 
12,924  Pate  &  Wood.    Electric  heating  apparatus.' 

12,936  Oldham.    Apparatus  for  use  in  connection  with  secondary  storage  batteries. 
12,938  Agar  &  Chamberlain.    Flash-ligh'.  :.ivertisingand  the  like  devices, 
12,949  Thomas.    Transmission  of  power. 


NEW  BOOKS  AND  NEW  EDITIONS. 

[Copies of  the  new  books  mentioned  below  can  be  obtained  post  fre'  from  The  Elec- 
trician Offices  on  payment  of  the  prices  indicated  in  parentheses.  It  is  only  necessary 
to  specify  the  number  when  sending  remittance.] 

.568.  "  All  About  Oil  for  Engineers."     By  A.  Cree.     3s.  net  (3s.  4d.). 

.569.  "  Indian  Mathematics."     By  G.  R.  Kaye.     Ss.  net  (3s.  4d.). 

570.  "  Specification  and  Design  of  Dynamo-electric  Machinery."     By 
Miles  Walker.     32s.  net. 
.     .571.  •'  The  Boy  Electrician."     By  A.  P.  Morgan.     5s.  net.  (5s.  3d.). 

572.  "  A  Rare  Earth  Industry."  By  S.  .1.  Johnstone.  7s.  Od.  net 
(7s.  ftd.) 

573.  "  The  Industrial  and  Commercial  Schools  of  the  United  States 
and  (Jcrmanv."     By  F.  W.  Roman.     Os.  net  (6s.  4d.) 

574.  ■■  Statics."     By  R.  C.  Fawdry.     Parts  1  and  2.     Each  2s.  (2s.  3d.) 

575.  "  Introductory  Course  of  Practical  Magnetism  and  Electricity." 
By  J.  R.  Ashworth.    'Third  edition.     2s.  net  (2s.  3d.) 

576.  British  Standard  Spt^eification  for  Electricity  Meters  (excluding 
Electrolytic  Meters).     Revised  edition  7s.  6d.  net  (7s.  Dd.) 

.577.  "  Continuous  and  Alternating  Current  Machinery  Problems." 
By  W.  T.  Ryan.     2s.  (id.  net  (2s.  !td.) 

.578.  "  Heats  of  Dilution  of  Concentrated  Solutions.  "  Hy  W.  S. 
Tucker.     2s.  net  (2s.  3(1.) 

570.  "Qualitative  and  Volumetric  Analysis."  By  \V.  M.  Ilciodm. 
3h.  not(3H.  .'Jd.) 

.580.   "  Theory  of  Machines."     By  R.  V.  McKay.      Ms.  iid. 

581.  "  Experimental  Physics."     By  H.  A.  Wilson.     Ids.  net. 

582.  "The  Wireless  Tejegraphist's  I'ocket  Book  of  Notes.  Fornuilic 
and  Calculations."      By  .1.  A.  Kleming.     6s.  net  (6s.  4d.) 

.583.  ■■  Practical  Shop  .Mechanics  and  .Mathematics."  By  .1.  F. 
.Fohnson.     4«.  Ud.  net  (48.  lOd.) 

■     584.  "Introduction  to  Magnetism  an'l   Electricity."     By   K.   VV.   E. 
Kempson.     3s.  net  (.'Is.  3(1.) 
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FINANCIAL    MATTERS. 


MUNICIPAL  ACCOUNTS. 


Batley. — The  accounts  of  the  electricitj'  supply  undertaking  for 
the  year  ended  March  31  show  a  net  profit  of  £634,  compared  with 
£116  for  the  previous  j'ear. 

Malvern. — Tlie  accounts  of  the  electricity  supply  department  for 
the  past  financial  i,-ear,  wliieh  were  submitted  to  the  Council  at  its 
last  meeting,  show  a  net  profit  of  £842,  compared  with  £317  for  the 
])revious  ,\('ar. 

Newcastle-on-Tyne. — The  accounts  of  the  tramway  undertaking 
for  the  year  ended  March  31  were  presented  to  the  Council  recently. 

Total  traffic  receipts  were  £281,851  (an  increase  of  £30,837  over  those 
of  1013-14).  Adding  other  reccij)ts,  including  £7,719  for  lighting  streets 
and  j)ublie  buildings  and  £3,018  for  advertising,  made  the  total  revenue 
£293.268  (compared  with  £261.200).  Traffic  expenses  were  £79,329, 
general  expenses  £2.5,.579,  general  repairs  and  maintenance  cost  £31,120, 
power  and  maintenance  and  repairs  at  .station  £17,909.  electricity  for 
Newburn  route  purchased  from  Newcastle  &  District  Co.  £1,240,  and 
public  Lghting  £.">,279  ;  total  £160,457  (against  £147,5.52).  The  increase 
in  traffic  expenses  is  due  to  concessions  granted  to  employes  in  August, 
1914.  and  does  not  include  the  £4.364  paid  to  dependents  of  men  on 
active  ser^-ice.  The  gross  profit  was  £132,806  (£113,648).  The  total  to 
credit  of  net  revenue  account  after  adding  bank  interest  and  interest  on 
investments  was  £136,002  (against  £117,734),  out  of  which  had  to  be 
provided  for  interest  £29,574,  special  rents  £1,491,  income  tax  £5,41 1  and 
depreciation  of  stores  £67  ;  sinking  fund  required  £4.3,355  and  loans 
repaid  to  Corporation  in  respect  of  debt  on  old  hor.se  lines  £1,381  ;  bonus 
to  rates  was  £18,000,  paid  for  eh.assis  £362,  allowances  to  dependents  of 
men  on  active  service  absorbed  £4.634,  and  payment  for  motor  "buses 
£6.236.     In  the  previous  j-ear  £12,000  was  contributed  to  relief  of  rates. 

Reading. — The  accounts  of  the  tramways  department  for  the  year 
ended  March  .31  show  total  capital  expenditure  £237,102  (merease 
£26).  Contributions  to  loans  fund  for  redemption  amount  to 
£70,224,  and  £1 ,978  of  loans  has  been  paid  off  by  uistalmeuts. 

Income  was  £35,608  (compared  with  £35,282  in  previous  year),  total 
operating  expenses  were  £20,6.54  (£19,979)  and  gross  profit  was  £16,039 
(£16,346).  Sinking  fund  required  £5,062  (£5.002).  interest  £6,709 
(£6,716)  and  income  tax  £263  (£149),  the  net  profit  being  £4.005  (£4,419), 
of  which  £3,000  (£1,890)  has  been  contributed 'in  aid  of  rates  and  £1.005 
(£2,529)  placed  to  reserve.  Total  working  expenses  were  5l9d.  (509(1.) 
j)er  car-mile.  Passengers  carried  were  8,881,097  (8,865,128),  car-miles 
run  924,690  (941,303),  and  units  used  for  traction  1,072,237  (1.055,711). 


COMPANIES'  MEETINGS  AND  REPORTS. 


DIEECT  WEST  IHDU  CABLE  CO.  (LTD.)— AccoidiiiL'  tn  the  directors' 
report  for  the  yeaiended  .lune  30  (submitted  at  the  meet  ini;  last  \vi(U).tlu' 
net  result  of  the  year's  working  was  an  available  balance  of  tl:!.5."i2.  12s.  2d.. 
compared  with  £7.86.5. 1.5s.  9d.  for  the  previous  year.  .'\ii  iiUerini  dividend 
of  3  fKT  cent,  (tax  free)  had  already  H-v.n  paid,  and  it  was  proposed  to 
make  a  further  ecjual  payment  (tax  free),  which  would  lea\e 
£1 1 ,752.  1 2s.  2d.  to  Ix-  carried  forward.  The  balance  to  credit  of  revenue 
account,  which  was  last  year  £.54,988.  14s.  .5d.,  has  teen  debited  with  £9iio 
applied  to  dividend,  and  with  £2,521.  19s.  4d.  expended  in  repairs  and 
renewals  during  the  year,  and  credited  with  £11.7.52.  12s.  2d.  surplus 
revenue  of  the  past  year,  and  it  was  now  £63,319.  7s.  3d.  The  company's 
eable  was  for  a  few  days  interrii|)ted  near  .lainaica  by  earthquake  ; 
otherwise  the  cables  have  worked  efliciently  during  lh(^  year.  During 
the  year  the  remaining  debentures  (£8,000)  were  paid  off.  The  share- 
holders were  asked  to  approve  the  establishment  of  a  pension  scheme  for 
the  staff  in  iieeordance  with  the  rlctails  of  a  l)lan  submitted. 
The  riport  and  accounts  were  approved. 

HALIFAX  &  BERHUDAS  CABLE  CO.  (LTD.) — At  the  meotinglast  week  the 
dircclors  reported  I  hit  the  net  result  of  the  working  for  the  year  endi'd 
.tunc  ;iO  was  an  available  balance  of  £1(1,679.  2s.  9d.,  compared  with 
£I0,IH7.  16h.  7d.  for  (he  previous  year.  An  inlerini  flividend  of  :i  per 
••cut.  (tax  free:)  had  alrciuly  iK'cn  pairl,  and  it  was  proposed  to  make  a 
further  equal  payment  (tax  free)  which  would  leavi'  £7,679.  2s.  9(1.  tol«- 
carried  forward.  The  balance  to  credit  of  revenue  account,  which  was  last 
year  £11 .159.  .5s.  9(1..  Iiad  Ixcn  debited  with  £1  ..5(10  applied  to  dividend,  and 
with  £7,5H9.  (is.  9(l.ex|>('nded  in  repairs  aiul  renewals  dining  the  year,  .inri 
credited  with  £7,()79.  2s.  9(1.  surplus  rev(^inie  of  the  past  year,  and  it  was 
now£IO,049.  ls.9(L  IJurjnglhe  year  I  he  company's  ealih' had  been  iiilcr- 
niptcd  on  three  ocensions  -by  a  lishinit  Iwiafs  anchor,  by  a  dreciydr  and 
liii.illy  by  chatin;:  in  deep  walx^r.  where  it  was  finmd  to  Ix'  in  i;oo(l 
nicchanieal   condition.      The  e.f[K'nditun-  on  rcpaiiK  had  coiiscepiently 


been  very  heavy.  The  £7,589.  6s.  9d.  mentioned  above  was  the  cost  of 
the  first,  second  and  part  of  the  third  interruption.  The  balance  of  the 
cost  of  the  third  accident  had  not  yet  been  ascertained.  The  share- 
holders were  asked  to  approve  the  establishment  of  a  pension  scheme  for 
the  staff  in  accordance  with  the  details  of  a  plan  submitted. 

The  report  and  accounts  were  aoproved. 

UNITED  ELECTRIC  CAR  CO.  (LTD.)— Mr.  R.  B.  Barniugham,  who 
presided  at  the  meeting  last  week,  said  the  past  year  had  been  a  most 
trying  and  anxious  one.  The  outbreak  of  war  had  caused  almost  prac- 
tically a  cessation  of  their  ordinary  trade.  Almost  without  exception. 
Corporations  refused  to  consider  placing  any  orders  for  new  cars.  He 
was  glad  to  say  a  certain  amount  of  Government  work  had  been  secured, 
but  the  jjrofitwas  small.  The  report  wtis  approved.  £4,707  was  carried 
forward. 


NEW   COMPANIES,    STATUTORY    RETURNS, 
MORTGAGES   AND   CHARGES,  &c. 

NEW  COMPANIES. 

W.  GOODYEAR  &  SONS  (LTD.)  (141.515)— Reg.  Sept.  6,  capital 
£100.000  in  £1  shares,  to  take  over  the  business  of  manufacturers  of 
motor,  cycle,  carriage  and  waggon  wheels  and  accessories,  makers  and 
general  merchants,  carried  on  as  W.  Goodj'ear  &  Sons,  the  Goodyear 
Motor  Wheel  Co.  and  the  Goodyear  Co.,  to  carry  on  the  same  and  the 
business  of  mechanical  and  electrical  engineers,  manufacturers  of  machi- 
nery, aeroplanes,  &c.  Private  company.  E.  F.  Goodyear  and  G.  E.  H. 
Goodyear  are  two  of  the  first  directors. 

A.  HART  (LTD.)  (141,.577)— Reg.  Sept.  1.5,  capital  £100  in  £1  shares, 
to  carry  on  the  business  of  manufacturers  of  and  dealers  in  optical, 
mathematical,  mechanical,  electrical,  magnetic,  telegraphic,  ])hoto-  " 
graphic  and  scientific  ajiparatus,  instruments  and  appliances,  &c.  Private 
company.  First  directors  are  J.  A.  Hudson  and  Mrs.  Annie  M.  Hudson. 
Secretary  :   H.  Allen.  87.  Cookridge-strect,  Ijccds. 

MARSH  BROS.  (ELECTRICIANS)  (LTD.)  (141. .563)— Reg.  Sept.  13, 
capital  £1.000  in  £1  shans.  i.i  lakr  over  the  business  of  electrical  engineers 
and  contractors  for  and  (IcmIcis  in  electrical  a])paratus  and  appliances 
carried  on  at  SliclVii'lil  as  M,ir>li  liros.      Private  company. 

PUBLIC  WORKS  &  RAILWAYS  CONSTRUCTION  CO.  (LTD.)  ( 141, .5.52)— 
Reg.  Sept.  Ill,  capital  tlO,("MI  in  £1  shares,  to  construct,  equip,  improve, 
work,  manage  or  control  ))ublic  works  and  conveniences,  including  rail- 
ways, tramways,  docks,  canals,  gas.  electric  light,  telephone,  t<'legra]ih 
and  power  supply  works,  &c.  Private  company.  Reg.  office  :  26, 
Victoriastrcct.  S.W. 

STAINES  PROJECTILE  CO.  (LTD.)  (141,.564)— Reg.  Sept.  13,  capital 
£5.000  in  £1  shares,  to  take  over  from  1'.  .1.  Mitchell  the  benefit  and 
obligation  of  contracts  secured  by  him  from  the  War  Office  for  the  manu- 
facture of  shells.  So  long  as  Marconi's  Wiicless  Telegraph  Co.  (or  its 
nomiiic(K)  hold  2,499  shares  in  company  the  caiiital  shall  not  be  increased 
without  tlie  consent  of  tliat  company.     Private  company. 

TAMAR  WOLFRAM  |SYND.  (LTD.)  (141.575)— Reg.  Sept.  14,  capital 
£60  in  Is.  shares,  to  carry  on  the  business  of  a  mining,  manufacturing, 
commercial,  mercantile  and  financial  associiition.  &e..  and  to  adopt  an 
aijrccment  with  J.  (!.  Hawkey-Shepherd.     Private  C(unpauy. 

STATUTORY   RETURNS. 

AFRICAN  DIRECT  TELEGRAPH  CO.  (LTD.)— I!,  t  urn  to  .lune  23  giv.s 
c.apit.il  as  t300.lHl0  in  £10  shares.  23,600  shares  taken  up  and  £2;Jti,0U0 
])aid.     .Mortgages  and  charges  :    Nil. 

BABCOCK  &  WILCOX  (LTD.)— Capital  at  May  12  was  £1.960,000  in 
£1  shares  (100.000  (i  iier  cent,  preference.  200.000  5  per  cent,  .second  pre- 
ference and  I  .(WiO.OOO  ordinary).  100,000,1!  per  cent,  preference,  178,35  i 
5  ]K'r  cent,  second  preference  and  I  .(itiO.OOti  ordinary  shares  taken  up. 
£1  per  share  called  up  on  36t>,000  (U-diiiary  and  178. 3.56  5  per  cent,  second  J 
lirefercnce.  £.538.356  paid.  £l.lOO.tHK)"eonsidcivd  as  paid  on  100,090  j 
()  per  cent..  prcf(M-ence  and  l.:tOI».OI)0  ordinary.  Mortgages  aiul  charges  : 
Nil. 

ELECTRIC  &  GENERAL  INVESTMENT  CO.  (LTD.)  Capital  in  return  to 
AuL'.  10  is  £2111. .">(io  in  20,otill,,i,linary  .iiid  19.901)  preference  shares  of  £5 
each,  arul  40,0110  deferred  shares  of  £1  eaeli.  All  share  taken  \ip.  £1  per 
shaic  called  up  on  the  ordinary.  Is.  per  .share  on  deferred  and  £5  per  share 
on   prefeicnce.     £I2I..5(I0  paid.     MortKivges  and  charges :    £27.813.  10s. 

ELECTROMOTORS  (LTD.)  .\ecording  to  ivlurii  to  M(vy  31.  capiUl  is 
t.Ml.Odil  ill  £1  shaivs.  12.370  shales  taken  up.  .£12.370  paid.  Mort- 
^.MKes  and  ehari;es  ;     Nil, 

EUROPE  JC  AZORES  TELEGRAPH  CO.  (LTD.)  — Uetucn  to  .lul,v  7  gives 
e.ipit.d  as  £21111.0(1011  ill  tin  shares.  All  shares  taken  up  ivnd  £144.320 
paid.      £;i."i.liSO  eoiisideied  as  paid.      Mori paj-es  and  ehargi.'S  :  Nil. 
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NORTHALLERTON    ELECTRIC  LIGHT  &  POWER  CO.  (LTD.)— Return  to 

Marcli  III  '^iv.  ~  c^ipital  as  iii.-Vul  in  2,!Mli)  |iicf.ri-iicc  shares  of  £1  each 
and  12,111111  ordinary  sliaris  nf  lis.  larli.  1.1.")1  imfcrence  and  4,861 
ordinary  .sliaros  taken  up.  £1  per  share  called  up  on  preference  and  (is. 
ijer  share  ordinary.  £2,600.  6s.  paid.  Mortgages  and  charges  :  £5,400. 
Return  of  allottnents  made  up  to  Aug.  KJ,  1015,  shows  a  further  20 
ordinary  shares?  allotted  for  cash. 

MORTGAGES  AND  CHARGES. 

BRILLIANT  SIGN  CO.  (1907)  (LTD.) — Memorandum  of  satisfaction  in 
full  (.11  S.  |,l.  0,  1915,  of  charge  dated  April  12,  1012,  securing  moneys 
fmrn  tiuiL-  tn  time  advanced,  has  been  filed. 

DRY  CELLS  (LTD.) — Particulars  of  £2,000  debentures,  created  Sept.  3, 
1015,  has  been  filed,  amount  of  present  issue  being  £500.  Property 
charged  :    Company's  property,  present  and  future.     No  trustees. 

RENEW  ELECTRIC  LAMP  CO.  (LTD.)— Debenture  dated  Sept.  9,  1915, 
to  secure  £500,  cliarged  on  company's  undertaking  and  property,  in- 
cluding uncalled  capital.     Holder  :   E.  G.  Fishenden. 

TILLING-STEVENS  (LTD.)— Issues  on  various  dates  from  Nov.  25,  1913, 
to  Aug.  31.  1015,  of  £.50,000  first  mortgage  debenture  stock,  part  of  a 
series  of  whicli  particulars  have  been  filed. 

RECEIVERSHIP. 

J.  WHITEHOUSE  (LTD.)— Notice  of  appointment  of  E.  B.  Russell,  263, 
St.  .John-street,  Finsburj',  E,C.,  as  receiver,  on  Aug.  31,  1915,  under 
powei's  contained  in  mortgage  deljenture  dated  Nov.  9,  1914,  has  been 
filed. 


CITY  NOTES. 


MEMORANDA  (Sept.  22). — Bank  rate  5  per  cent,  (since  Aug.  8, 1914) 
Consols  65.  Consols  Pay  Day  Oct.  1.  Stocks  and  Shares  Ticket 
Days  Sept.  28  and  Oct.  13.  Pay  Days  Sept.  29  and  Oct.  14.  Price 
of  silver,  2:i'Jd. 

A  WIRELESS  MONOPOLY.— Under  this  heading,  the  London  "  Daily 
Clironicle  "  of  Sept.  IS  published  a  long  circumstantial  account  of  the 
acquisition  by  the  Marconi  Wireless  Telegraph  Co.  of  the  Poulsen  patents. 
There  is  nothing  particularly  new  in  the  announcement,  as  we  seem  to 
remember  its  being  made  previously,  ))ut  the  novelt}'  lies  rather  in  tlic; 
minute  description  and  detail  of  information  of  a  deal  which  is  not  denied, 
but  whoso  announcement  is  described  as  "  premature  "  by  the  parties 
concerned.  The  announcement  in  tho  "  Clironicle  "  (which  certainly 
reads  like  a  genuine  Jlarconi  financial  ballon  d'essai,  not  unduly  tainted 
with  modesty)  was  as  follows  : — 

A  Monopoly  op  Wireless. — M.vrconi  and  the  Poulsbn  System. — 
All  Rivals  Now  Absorbed. 

A  syndicate  representing  Marconi  interests  has.  writes  our  Financial  Editor,  acquired 
the  Poulsen  patent  rights,  and  in  due  course  the  Poulsen  system  will  become  part  of  the 
Marconi  organisation.  To  most  people  the  terms  "  wireless  "  and  '*  Marconi "  are  to  all 
intents  and  purposes  synonymous.  But,  as  a  matter  of  fact,  the  great  Marconi  company 
has  had  numerous  rivals,  and  has  been  compelled  to  go  to  considerable  expense  from  time 
to  time  not  only  to  protect  its  own  patents  from  infringement,  but  to  strengthen  its  posi- 
tion by  the  acquisition  of  other  patents  or  a  controlling  interest  in  concerns  owning  such 
patents. 

From  the  very  first  the  commercial  instinct  has  gone  hand  in  hand  v;ith  inventive 
c'tiui:'  in  the  development  of  the  Marconi  Company.  Scarcely  a  year  had  elapsed  after 
Mr.  Mjrconi  had,  in  1896.  lodged  his  application  for  the  fir.st  British  patent  for  mreless 
t'  l';>  r  .;ihy  before  the  present  Marconi's  Wireless  Telegraph  Co.  -it  had.  at  first,  a  slightly 
diilepjiit  name— wasestablished  with  acapitalof  only  £100.000.  Since  then  the  capitalist 
has  been  freely  enlisted  to  supplement  the  work  of  the  mathematician,  the  laboratory 
experimenter  and  the  inventor.  Numerous  subsidiaries  came  into  being  at  regular  inter- 
vals as  developments  occurred,  while  the  parent  company  kept  its  control  of  the  whole 
netvork  by  its  share  interests  in  these  sub-companies,  making  important  contracts  where 
i  t  did  not  seem  desirable  to  float  subsidiaries. 

Marconi  and  Its  Rivals. 

Itisonly  during  the  past  decade  that  the  .Marconi  people  have  been  troubled  withserious 
rivals.  We  can  merely  refer  in  passing  to  the  series  of  successful  actions  they  have  fought 
in  this  and  other  countries  in  defence  of  their  patents.  Other  measures  have,  however, 
been  taken  to  consolidate  the  position.  Mention  should  bemadeof  theimportantacquisi- 
tion  in  191 1  of  the  Lodge-Muirhead  patents.  Sir  Oliver  Lodge  becoming  a  scientific  adviser 
to  the  company,  while  in  the  following  year  the  Marconi  Company  secured  the  patents  of 
Bellini  and  Tosi,  including  those  for  the  wireless  direction  finder.  Early  in  1912  the 
absorptionof  the  com petitiveconcern.  the  United  WirelessCo.  of  America,  by  the  American 
Marconi  Co.  necessitated  a  big  increase  in  capital,  and  the  subsequent  placing  of  the  shares 
here  at  a  high  figure  will  be  recalled. 

The  last  development  in  the  process  of  eliminating  rivals  and  acquirinp  valuable  patents 
was  announced  towards  the  close  of  1913.  when  the  Marconi  Company  increased  its  capital 
substantially  in  order  to  take  a  controlling  interest  in  the  Compagnie  Universelle  de  Tele- 
graphie  et  de  Telephonic  Sans  Fil.  v/hich  owns  the  whole  of  the  wireless  patents  in  connec- 
tion v/ith  the  important  Goldschmidt  system. 

All  these  developments  have,  of  course,  cost  money.  The  Marconi  Company's  capital 
was  originally  £100.000.  It  is  nov/ not  far  short  of  H  million".  M'j'hof  fhi-'-fir'i'alhnE. 
of  course,  been  spent  on  experimental  v/orl:  '^*  '^  c.^^..  -■^.  .  .i..^.  ^  ,,  ,v,..  ,  .....t,-^, ,,,.,,.  \^ 
all  partsof  the  globe,  but  not  a  little  hns  h-  '■■■■ 

taken  to  render  the  commercial  position    . 
undoubte-ily  b'^"n  zv.'r.-.--.''^' .     Only  two  r  •, 

Telefun!--     ■•  •■  • •  '•  .Slaby-Bi.M.n-.^,,...  |,.i-,u .,i- i  ...  .  ;i 

system  '. 

It  i- 
When  M 


for.vinv    , 

rather  iiiu...  ..,.,,,  ■.,.  .  ,-  .,,.  ,.  -j.  „,,•..,  ....  „-.,..:,,,,  .  ., 
theCovernmeiitoonUit^t  wiUi  tlicMaiconiC.jinp-tii/  iui  'iiu  ^/i 
British  '*  Pooi.sen  "  Sviidlcate. 
It  transpired  then  that  while  tho  international  arrangcmenl.', 
system  wore  somewhat  complicated  tho  British  company  v/.i 
had  a  very  influential  backing.  Its  oflicial  namo  w,is  lli  ■  ' 
The  chairman  was  Mr.  Baxendale,  formerly  secretary  to  th'.  1 


:  the  Poulsen 
ttion.and 
'■/ndlcito. 
.  a  gentle- 


man who  took  a  prominent  part  in  the  controversy  which  raged  round  the  merits  of  the 
various  systems  at  that  time.  ,        „  .,    -.       ■  i^ .. 

The  syndicate  had  a  capital  of  £100.000,  and  in  April.  1913,  the     Daily  Chronic  e 
published  a  list  of  the  most  influential  shareholders,  which  showed  that  it  was  controlled 
by  the  directors  of  the  Imperial  Tobacco  Co.  and  their  friends,  while  it  also  included 
important  South  African  mining  interests.  ,   ,  , 

Since  the  Marconi  Wireless  Chain  arrangement  was  fixed  up  the  Poulsen  people  have  not 
been  idle.  Long-distance  communication  has  been  developed.  A.ter  official  tests  a 
cDntrart  vias  granted  by  the  United  States  for  a  Poulsen  installation  at  Colon,  on  tne 
P^n  ama  Canal,  while  arrangements  were  made  for  adirect  Poulsen  system  service  between 
Canada  and  Ballybunion.  Co.  Kerry,  Ireland.  This  latter  was  taken  over  by  the  Govern- 
ment, with  the  Marconi  high-power  stations,  at  the  outbreak  of  war. 

Recently  the  option  in  connection  with  the  British  rights  lapsed,  though  a  fresh  arrange- 
ment would  quite  possibly  have  been  fixed  up.  In  the  meanwhile,  however,  a  syndicate 
reoresenting  the  Marconi  interests,  recognising,  no  doubt,  what  a  formidable  rival  tne 
Poulsen  system  must  be  in  the  future  if  it  remained  independent,  has  stepped  m  and  maae 
an  offer  which  has  been  accepted.  For  the  oresent.  owing  to  Treasury  restrictions,  the 
formation  of  a  subsidiary  company  and  other  financial  arrangements  for  the  consumma- 
tion of  the  dealcannot  be  made.  But  after  the  conclusion  of  peace  it  may  be  looked  upon 
as  certain  that  Poulsen  will  be  under  the  Marconi  banner. 

Although  the  above  statement  is  declared  to  be  a  "  premature  "  one,  it 
reads  uncommonly  like  some  previous  declarations,  and  it  will  probably 
prove  to  have  been  inspired  from  inside. 

BRITISH  ALUMINIUM  CO.  (LTD.) — The  directors  have  decided  to  pay  a 
six  months'  interim  dividend  at  the  rate  of  6  per  cent,  on  tho  preference 
shares. 

EASTERN  TELEGRAPH  CO.  (LTD.)— The  company  announce  tho  pay- 
ment on  Oct.  15  next  of  dividend  at  the  rate  of  3i  per  cent,  per  aniuuii 
(less  tax)  on  the  preference  stock  tor  the  quarter  ending  30th  inst.,  and  the 
second  quarterly  interim  dividend  of  \!(  per  cent,  oia  the  ordinary  stock 
(tax  free)  in  respect  of  profits  for  the  year  ending  Dec.  31,  1915.  The 
transfer  books  of  tho  (u'dinary  stock  will  be  closed  from  the  7th  to  tho 
11th  pros,  inclusive, 

GLOBE  TELEGRAPH  &  TRUST  CO. (LTD,) — The  directors  announce  a  first 
intorini  dividend  of  2s,  per  share  (tax  free)  on  the  ordinary  shares, 
payable  Sfptiial.er  ,30. 

SHAWINIGAN  WATER  &  POWER  CO.— A  quarterly  dividenil  of  l.V  per 
cent,  has  been  declared  on  the  common  stock. 

S.  SMITH  &  SONS  (MOTOR  ACCESSORIES)  (LTD.)— The  profit  for  tho 
year  ended  .Jidy  31 ,  before  eli.irL'iug  imi  mie  lax  and  directors'  remunera- 
tion, was  £21,591,  and  a  dividend  ■■f  Id  pir  nut.  has  been  declared. 


ELECTRICAL  COMPANIES'  SHARE  LIST. 

What  were  known  as  "  official  quotations  "  are  not  now  issued,  bull 
we  give  below  the  latest  prices  at  which  actual  transactions  took  place 
on  or  before  Wednesday,  Sept.  22.  The  greatest  care  is  taken  in  compiling 
these  figures,  but  the  diffioulty  of  verification  is  now  much  increased. 
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K    Divi- 

S     DSHD 


NAME. 


4%  1 
2/3 

Si  5»/„ 

101  H 

lo'  6/0 

St. '  5% 

10:  7% 

101  6%  1 
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St.  1  4J% 

s:  9% 

St. '  4% 

5  I  3/0 

St  4% 

s:  3j% 
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St.     5% 

..!  6% 

St  I  5% 

st'ltl 

St  '■«% 

5'  9« 

51  4i% 

St     5% 

St      6% 

St.  4% : 


Electricity  Supply. 

Bournemouth  &  Poole  E.I-.  Ord 

Do.    4J%  Gum.  Pref 

Do.    6%  Cum.  2nd  Pref 

Brompton  &  Kensington  Ord 

Central  Elec.  Supp.  G.  Deb.  St 

Charing  Cross  West  End  &  City  Debs... 

Do.    4i%  Pref 

Do.    Ord 

City  of  London  Elec.  Lt.  Ord 

Do,    6%  Pref 

Do.    5%  Deb.  St 

County  of  London  Ord 

Do.    6%  Pref 

Do.    2nd  Deb 

Edmundson's  Elec.  Supp.  44%  Debs... 
Kensington  and  Knightsbridge  Ord.  . . 

Do.    Deb.  St 

London  Elec.  Supp.  6%  Pref 

Do.     4%  Mort.  Debs 

Metropolitan  E.  Supp.  Ord 

Do.     1st  Mort.  Deb 

Midland  Elec.  Corpn., 1st  Mort  Deb.  St. 
Newcastle  &  Dist.  E.L.  6%  2nd  Dbs  . . 
Nev;castle-'on-TyneE.S.5%2dMtDb.St. 
North  Metropolitan  E.  P.  Supp.  6%  Prof 
South  London  E.S.  1st  Mort.  Debs.    . . 

Urban  Elec.  Supp  4J%  Db.  St 

Waste  Heat  &  Gas  Elec.  Gen.  Stations.. 
Westminster  E.S.  Corp.  Ord 

Do.    4J%  Cum.  Pref 

Electric  Railways  &  Tramways.  { 

British  Elec  Traction  5%  Debs 

Do.    6%  Cum.  Pref 

Central  London  Guar.  Assented  Ord, 

Do.        do.        Assented  Def.  Ord. 

Do.    4("i  Pref 

Do.    4%  Deb.  St 

City  &  S,  London  Deb 

Do,     Pref.  1896    

Lanarkshire  Tramways 

London  Electric  Ry.  Ord 

Do.    4%Prof 

Do.     4%  Debs 

Mofropolltan  Ry.Con.Ord 

Do.    3t%  Pref 

Do.    34%  Convertible  Pfef 

Do.    3i%  A  Debs 

Do.    34%  Debs , 

Metropolitan  DIst  Ry.  Ord 

Do.    4%PrlorLlon    


Price, 
Wed. 

Sept.  22. 


91f 
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3ti, 

904 


lOJt 
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6iV 
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7* 
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62} 
85 
231 
77t 
74j 
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834 
13» 
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PER  CENT. 

Yielded. 


7    2  8  1  Mar,  Sept 

4  15  8  :  Feb,  Aug 

6    0  9  i  Fob  Aug 

6    0  2  j  Mar,  Sept 

4    8  5 

4  IS  4  Jan,  July 


7^5 
4  17    0 

4  10  II 
6  IS    0 


4  13    0 

5  13    1 
4  II  11 


8  12  8 

-5  10  9 

S  17  8 

4  10  0 


Aug,  Feb 
Feb,  Aug 
Mar,  Jly 
Jun,Dec 
Mar.  Sept 
Feb,  Aug 
My,  Nov 

July 
Feb,  Aug 
Jan,  Jly 

Jan.'jiy 

Mar,  Aug. 
Jan,  Jly 
Jan,  Jly 

Mar,  Sept 

Mar.  Sept 
Apl,  Oct 
Jan,  Jly. 

Apl,  Oct 
Mar,  Aug 

Mar,  Sepl 
Jan,  Jly 

Apl,  Oct 
F«b,  Aug 

JanVjIy- 
Jan,  Jly 
May.  Nov 
Feb,  Auc; 
Feb,  Aug 
Jan,  July 
Mar.  Sept 
Jan,  Jly. 
Feb,  Aug 
Fob,  Aug 
Feb,  Aug 
Jan,  July 
Jan,  July 
Feb,  Aug 
May,  Nor 


t  Ex  dividend  or  interest 
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4% 
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4% 

10 
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St 

6% 

6% 

•  • 

4i% 

5,  6% 

;'  14% 


too 

5% 
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ft"n 

1b% 

b 

3/0" 

1 

b% 

7r'„ 

IOC 

h% 

St. 

4'"„ 

b 

IS"''™ 

b 

2/6 

lb% 

1 

6% 

Electric  Railways  and  Tramways 

Metropolitan  Dist.  Ry.  4}%  First  Pref 

Do.    6%  Perp.  Debs 

Do.    4%  Debs 

Do.    4%  Debs.  (1903-5) 

Do.     4%  Guar.  Stock ; 

Underground  E.  Rys.of  London  Shares. 

Do.    AOd 

Do.    6%  Inc.  Debs 

Do.    6%  Inc.  3d5..  with  coup.  !6 

Do.    4J%  Bds 

Yorkshire  W.  Riding  Ord 

Do.     Pref 

Electric  Manufacturing,  &c. 

Babcock  &  Wilcox  Ord 

Brit  Aluminium  Ord 

Do.    Prior  Lien  Debs 

Do.    6%  Pref 

Brit.  Insulated  &  Helsby  Ord 

Do.    6%  Cum.  Pref 

British  L.M.Ericssion  Mfg.Cm.6%  Pref. 
Brit  Westinghouse  Pref 

Do.    6%  Prior  Lien  Debs. 

Do.    4%MorLDeb.  SL 

Callender's  Cable,  &c.,  Co.  Ord 

Do.     S%  Pref 

Castner  Kellner 

Dick,  Kerr  &  Co.  6%  Pref 

Edison  &  Swan  U.EIec.Lt  A.  £3  pd 

Eiec.  Construction  Ord 

Do.    7%  Cum.  Pref 

Do.  4%  Debs ■ 

General  Electric  6°!,  Pref. 


.  Pref. 


10   6%      ,. 

5  20%    W.  T.  Henley's  Telegh.  Wks.  Co.  Ord. 
„5   2/3  ,     ^  ■-    -        -    ■ 

St     4i%i 

10,  5%  1 

lOl  5% 

100 :  4% 

12  20% 

100!    i% 


4J%Cu 
Do.  4i%  Db. 
India  Rubber,  G.  P.  &c..  Ord. 

Do.  Pref 

Do.     4%  Debs 

Telegh.  Con.  &  Main.  Co 

4i%Debs 


1    7i%i  VickersOrd 


1.  6d."      Do.    5%  Pref.. 

1st  Debs 

4i%  2nd  Debs 

Telegraphs. 

100:  5%  AmazonTelegh.  Co.  5%  Debs.. 
St  I  30/0  Anglo  American  6%  Pref.  Ord.. 
St   li«!,  '    -      -  -  -  • 

St  4% 

lO'  5% 

10  lO" 

5  5/0 

10  4% 


Def.  Ord 

Commercial  Cable  4%  Debs 

Cuba  Submarine  Ord 

Do.     10%  Pref 

Direct  Spanish  10%  Pref 

Direct  United  States 

Eastern  Tel.  Co.  Ord 

Do.    3J%  Pref 

Do.    4%  Debs 

Eastern  Extension  Tel.  Co.,  4%  Debs.. 

Do.    Ord 

10    22%i  Gt  Northern  Tel.  Co.  with  Coup.  8... 

25  l3»^  I   Indo-European    

Marconi's  Wireless  Tel.  Co 

Do.     7%  Pref 

West  India  &  Panama  Ord 

Do.     Ist  Pref 

Western  Telegh.  Co 

Do.    4%  Deb.  St 

Western  Union  50  yr.  Bds 

Telephones. 

American  Telephn.  &  Telgh.  $100  Cap. 
Cuban  Telephn.  Co.  5%  Bds. . 
1  7ld. !  Monte  Video  Telephn.  Ord  .. 
••  4i%  New  York  Telephone  41%  Bd 
1  10%  Oriental  Telephone  Ord.  . . . 
St    4%       Do.    Db.  St 


St. 

St  17/6  i 
St,  4%  I 
St  1  4%  i 
101  7% 


I    lO"; 


10    9d. 
10    6% 


41% 


St    4t?'o  Telephn.  Co.  of  Egypt  Db.  St 

'    "         United  River  Plate  Ord 

Do,    5%  Cum.  Pref 

Do.    Deb.  Stk 

Financial  and  Investment 

GIoboTelegh.  &  Trust 

Do.    6%Pf 

Mackay  Companies' Common  

Do.     $100  Pref    

Submarine  Cable  Trust  Certs 

Colonial  and  Foreign  Railways, 

Anglo  Argentine  Trams.  5%  Debs 

Do.    41%  Debs 

Do.     4%  Debs 


10  6% 
10;  6% 
lOOi  5% 


St. 


cont. 
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1291 

70 

63i 

7SJ 

U 

1 

102i 

72i 

981 

i 

4ft 

2t 
1.'. 
93i^ 

10& 

Si 

U 
101} 
73 
lOi 


-it 
91  i 

8t 

81 
98 
30i 
93 

li 

814 
99i 


971 
22i 
6;  I 
7* 

It 


79t 
78* 

33i 
3U 

n' 

11« 
79i 


4  12    8 

5  14    0 
5  16     9 


1291 
75J 


6  It 
6  13 

6  15 


4  14    7 

5  1  11 

5  17    3 

6  U     4 


3  19 
8  17 
7    7 

S  18 


6  12 
6  12 
4  II 


5.15 

4;} 


St 


5  2/9  I 

S  2/9 

100  u  I 

100  $u 

5  8% 


Do.    54' 


9H 

9! 
80 
67  .it 
I25k 

Tramways ,  &c. 

74i 


72i 
3t 


5   2/6 


5  91% 
5% 


J  2nd  Pref 

Brallllali  triction  Ord 

Do.    6%  Pref 

Brisbane  Trams  Ord 

Do.    5%  Cum.  Pref 

St    4J%    British  Columbia  4i%  Con.  Deba.  . , 

Calcutta  Elec  Trams.  Ord 

Havana  Elec.  Ry.  5%  Bds 

Madras  Elec.  Trams  6%  Cum.  Prof. 

Manaos  Trams  5%  Debs 

Mexico  Trams  Common  St  

,  Bds    

Montreal  Street  Ry.  4i%  Debs.  (19221. .' 
Rio  <lo  J..neiroTr.im.  L.  i  P.  50  yr.  Bds 
Toronto  H.ii\u3/  O,.  41%  B'ls 91        14 

Colonial  and  Foreign  Electric   Supply,  &|c. 

Adelaide  Elec.  Supply  6%  Pref....        ' 

Do.    5%  Dobs 

Bombay  E.  S.  &  T  6%  Pref 

(,..1    .::  .  h.  S,  Corp.  Ord    


4t% 


St  I  S% 


.  Elec.  (Common  St  

-:.SuDolyS%  litMt.  Deba, 

..  Uab.  St 

■  1  .wBr5%Bd«.... 


St  I  4t 


48 
82!t 
6« 

59* 
6V' 

m 


31 
3>i 


721 


5H 


4  19 
4  13 
4  13 


MSTAL  PRICES. 

Messrs.  J-  B.  Gamham  &  Sons,  132,  Upper  Thames-street,  London,  E.C.,  quota  undac 
date  Seer.  22.   the  following  as  the  present  basis  prices  of 


Feb,  Aug 
Jan,  July 
Jan,  July 
Jan,  July 
Mar,  Sept 


Mar,  Sept 
Mar,  Sept 
Jan,  July 
March 
Jan,  Jly 

Apl,  Oct 
-  Mar 
Jan,  July 
Jan.  July 
Aug,  Feb 
Jan,  July 
Mar,  Sep 

April 
Apl.  Oct 
Jan,  July 
Jan,  July 
Feb,  Aug 
May.  Nov 

Sept 
Feb,  Aug 

May 
Jan,  July 
Jan,  July 
Jun,  Dec 
Feb,  Aug 

Jun,  Dec 
Feb,  Aug 
Apl,  Oct 
Apl.  Oct 
Mar,  July 
Jan,  Jly 
May,  Aug 
May,  Aug 
Jun,  Dec 
Jan,  Deo 

Jan,  July 
Fb,My,Aug,N 
Fb,My,Aug.N 
Ja.Ap.Jly.O 
May,  Nov 


Ja,Ap,Jly,0 

Ja,My,Jly,0 

Ja,My,Jly,0 

May,  Nov 

Feb,  Aug 

Ja,  Ao.Jly.O 

Ja,  My,  Jly 

May(  Nov 

April 

July 

May,  Nov 

May,  Nov 

Mr.Jly.O.Dec 

Jun,  Dec 

May,  Nov. 

Ja,Ap,Jn.O 
Jan,  Jly 
Nov. 
May,  Nov 
Aol,  Oct 
Jan,  July 
Jan,  July 
Apl,  Oct 
Jan,  July 
Jan,  July 

Sp,Dc,Mr,Jn 
3p.Dc.Mr,Jn 
Ja,Apl,Jly.O 
Ja.Ap.Jiy.O 
Apl,  Oct 

Jun.  Dec 

Jan,  July 

Jan,  July 

Jan,  July 

Jan,  July 

Fb.M.AuB.N 

Ja,Apl.Jly,0 

May 

May,  Nov 

Mar,  Sep 
Feb,  Aug 

Jan,  July 
Fb.M.AuB.N. 
Mar,  Sep 
Feb,  Aug 
Jun,  Dec 
Feb,  Aug 


May,  Nr,v 
Mar,  Sept 
Jo.Arl,Jly,0 
June,  Dec 
Apl,  Oct 
Jan,  July 
Ja.Apl.Jlv.O 
Jan,  July 
May,  Nov 
Jan.  July 
Jan.  July 


'  Mbtals,  per  It 

Solid  Drawn  Brass  Tubes. ...__  I2li. 

Solid  Drawn  Oipper  Tubes  .._.«  13d. 

Brazed  Oipper  Tubes    .„.•  13d. 

Brazed  Brass  Tub ei .».._  Uld. 

Brass  Wire „„„_  12jd 

Copper  Wire .__„__  12131 

Rolled  Brass 12^d. 

Brass  Sheets .._____  13}d. 


per  ton. 
Copper  Sheet!    ______     £96    0    0 

Spelter £67     0    0 

Mr  A.  Joseph.  Earl-street.  London-road,  Southwark.  London,  S.E.,  guotei  under  date 


per  ton. 

English  L«*d £24    5    0 

Antimony  ____..___      Nominal. 

Old  MbtaU)  per  ton. 

Clean  Scrap  Copper  .._..._  £66  0  0 

Braziery  Ck>pper  Scrap. ... _  £59  0  0 

Clean  Scrap  Brass ™  £50  0  0 

Old  Lead    £20  0  0 

Old  Zinc ._  £38  0  0 

Hollow  Pewter £10D  0  0 

Black  Pewter __.._  £75  0  0 

Gun  Metal _.... £59  0  0 


Sept.  21,  the  foUowing  approx 


Aluminium  Cuttings 
Clean  Mixed  Brass    ., 

(31ean  Copper , 

Braziery  (jopper. , 


s;e  pricei  of  Scrap  Mbtals  :— 

per  ton.  per  ton. 

Old  Lead £19  10  C 

Tea  Lead £17  10  ( 

Old  Zinc £36    0  ( 

Hollow  Pewter £110    0  ( 

Shaped  Blacic  Pewter  £85    0  I 


£85 

£53     0 

£67    0 

£61     0 

Gun  Metal £63    0 

Mr.  Joseph  can  supply  solder  at  the  folbwing  prices  per  ton  i  Plumber's  Solder  (in  bar 
or  strip),  £70 ;  Commercial  Tinman's  Solder,  £90  ;  Blowpipe  Solder.  £100. 


ELECTRIC  TRABiWAY  &  RAILWAY  TRAFFIC  RECEIPTS 


Abeideen Corporatloa  ... 
Anglo-Argentine 

Ashton-under-Lyne 

Ayr  Corporation 

Bath  Electric  Trams,  Ltd 
Birkenhead  Cksrporation . . 
t  Birmingham  (x)rporation. 
Blackburn  Corporation  .. 
Blackpool  O^rporation  . . 
Blackpool  and  Fleetwood 

Bolton  (Corporation 

Bournemouth  —  ■!  g^ses 

Bradfora  Corporation 

Brighton  (^rporation 

Bristol  Trams  I  gj^™^^ 
Burmah  E.  Trams  Ik  Ltg. 
Burnley Cxjrporation   .... 

Burton  Corporation 

Bury  (xirporation 

Calcutta  Tramways  Co.  .. 

Camborne-Redruth   

Cardiff  (^arporation 

Cark  Electric  Trams  Co.. . 
Coventry  Corporation  .. 
Croydon  (^rporation  .... 

'Derby  corporation 

Dover  Corporation 

Dublin  &  Lucan  Railway  . 

Dublin  United 

Dundee  Corporation 

East  Ham  council 

Exeter  &>rporation 

ClasgowCxirporation 

C^lossop  Trams 

Gloucester  COrpn 

Halifax Corpn.  --{bS^ 
Hastings  Elec.  Trams  CO.. 

Huddersfield  C^rpn 

Hull  corporation 

Ilford  District  Council. . . . 

Ilkeston  Corporation 

Ipswich  corporation 

Isle  of  Thane t  Co 

Kilmarnock  Corporation . . 
Lanarkshire  Trams  CO.  . . 

Lancashire  United   

Leeds  corporation  

Leicester  Corporation  .... 

Leith  Corporation  

Lincoln  Corporation 

Liverpool  Corporation   . . 

Liandudno&ColwynBayR 

London  CCounty  Council  . . 

LowestoftCO)rporatlon  ... 
Maidstone  Corporation . . . 
^.ManchesterCorporation  .. 

Nelson  Corporation 

Newcastle-on-Tyne  CoT^n 

Newport  (Mon.)  Corpn 

Nortnampton  Corporation 

NotlinBh.im  Corporation 

Oldham  Corporation  . . .  ■ 

Portsmouth  Corporation . 

Preston  Corporation  .... 

Rochdale 

Rotherham  Corporation  . 

Sallord  Corporation 

t  Shertield  Corporation 

Southampton  Corpn 

Southend  corporation. . . . 

South  Shields  

St'lyb'dgo,Hyde,&c.Jt  B. 

Sunderland  Corporation  .. 

Sunderland  District     

Swmdon Corporation  .... 

Tynosldc  Tram  CO 

Wallasiy Corporation  . . . . 

WaballCorporation 


Sept    15 


W.. 

Wan  inKton  Corporation . 
West  Ham  corporation . . 
Wicjn  corporation  . . . 
Wolverhampton  Corpn.. 
YorxshlreW.R.  Trams.. 


1,901 

47,626 

500 

553 

l',464 

15,535 

1.503 

3,465 

1,608 

2,773 

2,537 

34 

6.689 

1,386 

4,692 

5,477 

R3.638 

1,743 

309 

1,410 

r67,387 

148 


2.007 
1,104 

368 

173 
6,645 
1.465 
1,341 

427 
23,117 

149 


1,389 
2,688 
2,983 

"l48 

614 

735 

176 

2,328 

2,111 

9,393 

3.2Z7 

787 

14',206 
523 

48,130 
148 
260 

18,466 

233 

6,541 


3,875 
2.344 
2.840 
1.031 

l',238 
5,365 
9,329 
1,663 


-1-  145 

-1-  '"2I8 

+  4,100 

+  260 

-f  1.645 

+  656 

-t-  176 

-f  575 

+  8 

+  939 

+  284 

+  382 

+  1,095 

-1-  Rl74 

+  338 

+  14 

+  48 
-t-R  1,336' 

+  12 


1,059 
206 
137 


578 

545 

1.633 

614 


28,981 

1,880.567 

12,377 

9,117 


25$ 


34,407 

+ 

2,44 

337,664 

+ 

.i3,9C 

33,743 

— 

/.: 

34,278 

— 

4/ 

32,082 

— 

7( 

67,842 

— 

3,-2t 

54,889 

-t- 

l.bt 

771 

— 

1; 

165.411 

-1- 

6,5 

30,428 

— 

31 

174,651 

-1- 

I( 

181,686 

4- 

31,1' 

Rl32,268 

+ 

Rl.O 

54,919 

+ 

1.3 

1,311 

3t 

34,919 

— 

1.3 

-1-  683 

+  1,949 

+  405 

-  171 


662 

1,425 

828 

937 


1,653 
1,155 
1,607 


18,727 

44,965 

26,481 

8,183 

1.917 

227,929 

24.514 

32,962 

9,833 

342,560 

4,730 

8.341 

56.615 

1.265 

37,176 

68,222 

74,844 

3,272 
14,365 
21,957 
3,195 
72.153 
65,044 
224,803 
113,029 
14,390 

498',492 

14,702 

1,000,448 

8.878 

5.587 

445,139 

4,952 

156,154 

21,137 

18,732 

92.255 

60.560 

66,833 

23,559 

27,955 
131,612 
225.836 
37,146 
2i,945 
19,390 


6,773 
33,770 
27,573 
24,163 


37,180 
27,119 
38    I     60,606 


+ 
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NOTES. 


London  &  South-Western  Electrification. 

On  another  page  we  give  some  account  of  the  rolUiigstock 
which  is  to  be  used  on  the  electrified  portion  of  the  L.  &  S.W. 
Railway,  and  in  later  issues  we  hope  to  describe  the  power 
house  and  other  details  of  the  scheme.     This   electrification 
is  of  interest  as  it  is  the  second  case  of   conversion  from 
steam  to  electricity  of  suburban  railways  in  the  London  area, 
if  we  omit  those  Imes  connected  with  the   Underground. 
The  first  case  was,  of  course,  that  of  the  L.B.  &  S.C.  Rail- 
way.    In  the  present  mstance  we  are  dealing  with  the  older 
rival — namely,  contmuous   current  as  opposed  to  single- 
phase  working.     In  many  ways  we  think  it  is   a  little 
unfortunate  that  there  should  be  two  different  systems  in 
the  London  suburbs,  but  as  to  which  is  the  best  to  adopt,  or 
whether  both   are    best    under    their    respective    condi- 
tions, time  alone  will  show.     As  will  be  seen  by  reference 
to  our  article,  the  trains  consist  of  three-coach  units,  two 
pf  which  are  motor  coaches,  and  two  of  these  units  will  be 
Bombined  when  necessary  to  form  six-coach  trains.    The 
^•'■'itrol  is  the  "all  electric"  Westinghouse  multiple-unit 
'•m.     In  this  connection  it  is  interesting  to  note  that 
relays  act  fully  at  voltages  down  to  470  volts,  the 
uial  voltage  being  fiOO  volts  ;  but  if  the  pressure  is  below 
'  volts  the  relays  will  not  carry  the  connections  through 
-.  to  put  the  motors  in  parallel,  though  they  will  nm 
'  nes  down  to  350  volts. 


From  this  statement  it  mast  not  be  niferred  that  the 
Railway  expects  to  be  troubled  with  low  voltages,  even 


down  to  470  volts.  This  is  very  far  from  being  the  case; 
but  accidents  sometimes  happen,  and  if  low  voltage  is 
experienced  it  is  a  distinct  advantage  to  have  motors  so 
arranged  that  the  pressure  is  not  pulled  down  still  further 
by  the  tram  motors  going  into  parallel,  an  operation  over 
which  the  driver  has  no  control  beyond  turnmg  the  con- 
troller handle  to  the  desired  notch.  The  controller  may  be 
turned  to  any  notch  as  quickly  as  the  driver  desires,  but 
the  rapidity  with  which  the  various  electrical  connections 
are  altered  depends  merely  on  the  relays,  and  not  on  the 
driver.  The  fact  that  the  control  is  all  electric,  and  does 
not  depend  upon  the  skill  of  the  driver,  is  most  important, 
and  in  such  cases  ui  the  United  States  a  standard  arrange- 
ment for  600-volt  Imes  is  to  set  the  control  so  that  it  will 
operate  at  any  pressure  down  to  300  volts.  There  is, 
of  course,  an  advantage  in  placing  the  limiting  voltage 
rather  low,  so  as  to  eliminate  any  possibility  of  failure  to 
step  up,  which  might  be  occasioned  by  carelessness  on  the 
part  of  the  maintenance  staff.  For  this  reason  the  General 
Electric  Co.,  of  America,  place  thLs  limitmg  voltage  at  half 
the  normal.  j\jiother  point  about  the  equipment  is  that 
the  whole  of  the  contactor  gear,  resistances  and  other  control 
equipment,  as  well  as  the  compressor,  are  placed  m  the  oab 
of  the  motor  coach.  Undoubtedly,  some  remunerative 
space  is  lost  by  so  doing,  but,  on  the  other  hand,  there 
is  much  to  be  said,  from  the  pomt  of  view  of  .efficient 
workmg,  in  favour  of  placing  the  equipment  so  that 
it  can  be  inspected  and  adjusted  mider  easy  working  con- 
ditions. For  the  many  other  mteresting  features  in  this 
scheme  we  must  refer  our  readers  to  our  descriptive  article. 


Tramway  Finance. 

Thk  financial  stability  of  tramways  Ls  a  subject  which  has 
given  rise  to  much  careful  thought  on  the  part  of  tramway 
managers  during  the  last  few  years.  There  is  little  doubt 
that  a  tramway  midertaking  should  be  run  on  strictly 
basuiess  lines,  but  it  seems  doubtful  whether  this  course 
has  invariably  been  followed.  Of  late  years  the  policy 
generally  seems  to  have  been  one  of  concession,  in  some 
cases  largesums  have  been  handed  overforthe  reUef  of  rates' 
and  in  many  others  the  length  of  ride  given  for  a  penny 
has  become  unduly  long,  vaiyuig  from  2  to  3  miles.  Mean- 
while, wages  have  been  rLsuig  considerably,  as  also  the 
prices  of  material,  and  now  the  situation  has  been  rendered 
still  more  serious  by  the  present  war  conditions.  In  many 
cases  war  allowances  are  rvmning  into  very  heavy  figures^ 
such  as  £00,000  perannmuatGlasgowand  £70,000  perannum 
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at  Manchester.  In  a  Paper  before  the  Municipal  Tramways 
Association,  Mr.  A.  Baker,  the  general  manager  of  the 
Birmingham  Corporation  tramways,  has  had  the  courage  to 
deal  seriously  with  this  subject.  He  points  out,  as  will  be 
seen  on  another  page,  that  when  the  war  is  over  it  is  imlikcly 
that  the  men  will  be  inclined  to  accept  a  reduction  iii  the 
wages  which  they  are  now  earning,  ar.d  th§re  se^mi^  to  be 
every  probabihty  that  the  costs  will  become  still  higher. 


In  his  opinion,  the  ob%'ious  solution  is  to  raise  the  price 
of  the  commodity  which  they  are  selling,  and,  conse- 
quently, at  Birmingham  the  length  of  some  of  the  stages 
has  been  reduced  and  many  of  the  fares  have  been  raised, 
whilst  the  workmen's  penny  return  tickets  have  been 
abandoned.  So  far  the  result  has  been  entirely  satisfac- 
tor\-,  and  the  financial  position  is  much  improved.  As  to 
whether  this  policy  is  one  that  can  be  generally  adopted 
is  no  doubt  open  to  a  good  deal  of  discussion.  It  is  difficidt 
to  know  whether  the  raising  of  fares  \vill  have  a  bad  effect 
on  the  amoimt  of  traffic  to  be  handled.  .\  satisfactory  mean 
must  be  struck  between  cheapness  of  fares,  such  as  will 
encourage  the  travellmg  habit  to  the  utmost,  and  a  tariff 
sufficiently  high  to  bring  in  the  required  revenue.  It  is,  of 
course,  most  desirable  that  the  travellii:g  habit  should  be 
encouraged,  more  particularly  at  times  when  the  traffic  is 
low  ;  but  it  is  just  possible  that  when  once  people  have  got 
the  habit  of  iLsuig  tramways  they  will  continue  to  do  so 
when  fares  are  raised,  although  they  might  not  have  been 
induced  to  make  use  of  these  facilities  in  the  first  instance 
if  the  fares  had  been  so  high.  Although  we  cannot  expect 
evervone  to  agree  with  the  conclusions  that  have  been 
drawai  by  Mr.  Baker,  we  are  glad  that  he  has  brought  the 
subject  for^vard,  and  we  think  that  his  Paper  will  probably 
do  good  in  emphasising  the  necessity  of  ruiming  tramways 
on  a  thoroughly  business  basis. 


Street  Lighting  Economy. 

On  another  page  of  our  present  issue  an  extract  is  given 
from  the  annual  report  of  the  Commissioner  of  the  Depart- 
ment of  Water  Supply,  Gas  and  Electricity  of  New  York. 
This  shows  the  savings  that  were  effected  hi  the  lighting  of 
streets  and  public  buildings  by  the  substitution  of  gas-filled 
tungsten  lamps  for  arc  lamps  and  gas  lamps.  In  roimd 
figures  the  cost  of  lighting  the  streets,  parks  and  public 
buildings  of  New  York  amounted  to  £87.'j,00()  in  1913.  Of 
this  a  sum  of  £200,000  was  spent  in  the  lighting  of  public 
buildings.  The  street  lighting  bill  for  I'.U.")  will  be  some 
£HO,(MK»  less  than  for  l!tl4,  and  the  Commissioner  announces 
ftirther  improvements,  including  the  substitution  of  elec- 
tricity for  ga.s  over  a  considerable  area,  thereby  doubling 
the  illumination  at  a  somewhat  reduced  cost.  Before  the 
pnd  of  the  year  it  is  expected  that  no  less  than  15,000  gas 
lamps  will  be  displaced  by  electric  lamps.  At  the  time  of 
the  report  over  l.'{,(KK»  ga.s-filled  timgsten  lamps  were  in 
iwe  for  street  liglUing  puriiose.s.  It  is  interasting  to  note 
that  the  contracts  made  with  the  various  lighting  coni])niiies 
are  limited  by  statute  to  one  year,  and  ctiually  interesting 
lire  tlif  figures  giving  the  annual  rates  for  the  difTereiit 
ligh*ing  luiitM. 


Transformer  Design. 

Notwithstanding  its   mherent   electrical   and   mecha- 
nical  simplicity,  the   static    transformer   has    received   at 
least  as  much  attention  as  most  other  electrical  plant  and 
apparatus.      Electrical  engineers  whose  names  are  house- 
hold words  in  the  profession  have  made  a  special  study  of 
the  several  theoretical  and  practical  problems  connected 
wi'li  the  design,  construction  and  operation  of  transformeia^ 
and  owmg  ^o  the  rapid  increase  both  in  size  and  voltage  i^ 
recent  years,  the  solution  of  many  of  these  problems  is  sn 
achievement   of   no    mean   ord?r.     Students   of    electrical 
design  will  be  interested  in  the  article  m  this  issue  by 
Messrs.  C.\bot  and  Cairns,  on  "  The  Design  of  Stationary 
Transformers."     The  authors,  after  anah'smg  the  specific 
methods  of  procedure  advocated  by  si.x  writers  on  the 
subject,  conclude  that  there  are  in  reahcy  only  two  methods, 
the  first  of  which  is  due  to  Bohle  and  Robertson  and  the 
second  to   Hobart.     The   first   method   proceeds   from   a 
minimum  of  preliminars^  assumptions  directly  to  all  dimen- 
sions and  data  by  a  single  set  of  calculations,  and  arrives 
at  a    construction    to    fulfil   the   preliminary  assumptions 
involving  a  minimum  of  cost.  In  the  second  method  certain 
assumptions  are  made  in  a  set  of  well-recognised  algebraical 
formulae,  and  from  these  the  designer  can  lay-out  a  pre- 
liminary design.     As  a  rule,  re-calculation  is  necessary,  and 
even  when  the  final  result  is  reached  the  geometrical  shape 
will  not  m  general  be  that  which  gives  the  least  cost, 
although  it  may  not  be  far  from  the  most  economical  design. 

Although  a  different  line  of  reasoning  is  adopted  by 
Cabot  and  Cairns,  their  results  on  analysis  are  foimd  to 
be  m  close  agreement  with  those  given  by  Bohle  and 
Robertson,  and  the  conclusion  is  drawni  that,  takuig  all 
things  into  consideration,  the  core-type  of  transformer  wit! 
circular  coils  is  perhaps  a  more  promising  construction  foi 
satisfying  a  specification  for  a  single-phase  transformei 
than  a  core-type  of  transformer  havuig  rectangular  oi 
square  coils.  The  anah'sis  covere  works  which  havt 
appeared  during  the  past  four  years.  In  some  respects  it  is 
to  be  regretted  that  the  authors  did  not  cover  a  longei 
period  so  as  to  include  other  and  older  methods  of  proved 
worth.  It  would,  for  example,  have  been  interesting  to 
apply  the  analysis  to  the  method  described  by  Prof.  G.  Kapi 
m  his  treatiseon  "  Transformers,"  and  to  Prof.  ThompsonV 
ingenious  and  practical  "flux-factor"  method.  Anothei 
useful  method,  it  will  be  remembered,  was  described  in 
these  columns  about  three  years  ago  by  Mr.  C.vttekson- 
Smith.  The  reader  should,  however,  have  little  difficulty 
in  comparing  these  for  himself. 


Validity  of  a  Rate  in  Aid  of  Electricity  Works. 
In  reference  to  the  comments  of  our  esteemed  cont 
porary  the  "  Journal  of  Gas  J.,ighting  "  upon  our  notes  o; 
this  subject  last  week,  we  need  scarcely  point  out  that  w, 
were  fully  aware  the  Jiimerick  judgment  was  not  of  recent 
date.  Our  conunent  was  in  reply  to  something  which 
appeared  recently  in  a  gas  joiirnal ;  it  was  intended  to  prove 
that  the  judgment  in  the  Jjimerick  case  was  not,  in  our 
Dliitiinn,  in  accordance  with  the  law.  and  that  the  Towns 
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Improvement  Clauses  Act  of  1847  did  not  geueraUy  apply 
to  a  rate  levied  to  meet  a  deficit  on  a.n  electricity  supply 
undertakmg.  These  points  the  "Journal  of  Gas  Lighting" 
appears  not  to  have  comprehended. 


A  Boron  Silicate  Insulator. — An  insulator  manufactui'ed  by 
F.  M.  Locke,  of  Victor,  New  York,  is  made  of  a  new  material, 
■whicli  consists  of  an  aluniiniiim  silicate  body  fused  with  boron 
at  a  very  high  temperature,  and  then  formed  into  shape.  This 
gives  a  glass-like  substance  with  a  dielectric  constant  of  iS 
instead  of  6-5,  the  figm-e  for  porcelain.  The  coefficient  of 
expansion  is  only  0-0000035,  and  the  specific  gravity  2-26.  The 
boron  is  said  to  give  the  compound  the  property  of  retarding 
the  ionisation  of  the  air  around  the  insulator,  so  that  its  flash- 
over  voltago  is  50  per  cent,  higher  than  that  of  porcelaLa.  The 
insulators  are  also  claimed  to  be  more  resilient  in  standing 
mechanical  strains  and  to  be  valuable  in  service  imder  great 
changes  of  temperature.  They  will  stand  without  breaking  a 
temperature  change  from  below  zero  to  the  boiling  point  of 
water. 

New  Lighting  Order  for  London. — Last  Wednesday  a  new 

Lighting  Order  was  issued  for  regulating  artificial  lighting  in  the 
Loudon  area,  and  will  take  efl'ect  from  to-day.  According 
to  this  Order  all  outside  lighting  for  the  illumination  of  shop 
fronts  must  be  extinguished,  and  the  intensity  of  the  inside 
lighting  of  shops  must  be  reduced  so  that  no  more  than  a 
subdued  light  is  cast  in  any  direction  outside  the  premises. 
All  sources  of  light  must  be  screened  so  as  to  cut  ofif  direct 
light  from  windows  and  doors  in  all  buildings,  including 
private  dwellings.  All  large  lighted  roof  areas  must  be  covered 
over,  or  the  lighting  intensity  reduced  to  a  minimum,  and  the 
lighting  of  railway  stations  and  goods  yards  must  be  reduced 
to  an  intensity  sufficiently  only  for  the  safe  conduct  of  business. 
Blinds  in  railway  carriages  must  be  kept  down,  and  lights  along 
a  water  front  must  be  masked  to  prevent  reflection.  Vehicles 
must  show  a  light  in  fi-ont  and  behind  from  hal£-an-hour  after 
sunset  until  half-an-hour  before  sunrise. 

Radio  Stations  on  the  Panama  Canal.-  The  "  Canal 
Record  "  reports  that  the  naval  stations  at  Colon  and  Balboa 
erected  especially  for  communication  with  vessels  coming  to 
the  canal  or  its  terminal  ports,  are  performing  increasingly 
fcffective  service  in  facilitating  canal  operations.  Over  hall  the 
vessels  coming  to  the  canal  or  its  terminals  are  eqiupped  with 
radio  apparatus,  though  only  about  a  fourth  of  those  so  equipped 
have  advised  the  authorities  of  their  approach.  The  Colon 
station  is  now  handling  approximately  2,300  messages  per 
month,  the  Balboa  station  about  400,  practically  all  in  com- 
munication vvith  vessels.  Of  these,  about  one-sixth  are  handled 
as  a  part  of  the  canal  work,  on  which  no  charges  are  made. 
The  radii  of  communication  of  the  stations  have  extended  as 
far  as  1,500  miles  under  favourable  conditions.  These  terminal 
stations  use  the  Lowenstein  500-cycle  spark  sending  system  and 
the  international  code.  The  high-power  station  at  Dai  ion,  which 
handles  Government  work  exclusively,  u.ses  the  Pouisen  sy.stem. 
The  Colon  station  sends  broadcast  a  news  bulletin,  a  weather 
forecast  and  any  information  concerning  dangers  to  navigation. 


Current  Topics, 

Subjects  o£  current  interest  dealt  with  in  this  issue  include 
the  following  : — 

Mr.  T.  Carter  contributes  an  article  on  "  Direct-current  Motor 
Speed  Regulation  by  Resistance  in  the  Armature  Circuit,  with 
Special  Reference  to  the  Diverter  Method  "  (p.  9.53). 

Wc  putjli.sli  an  article  entitled  "  A  Note  on  the  Distribution  of  Flux 
Around  a  Contiiuious-current  Armature,"  by  Measrs.  B.  Hague  and 
F.  F.  H.  Sehroeder  (p.  9.59). 

A  full  account  of  the  Aimual  Conference  of  the  JIunici[)al  Tram- 
ways is  given  on  p.  949. 

A  description  of  the  electrification  of  the  London  &  Soiitli-VVestcni 
Railway  appeara  on  p.  961. 


Oui  Leading  Article  deals  with  the  question  of  extravagance  in 
(Government  Departments  (p.  958). 

"  The  Design  of  Stationary  Transformers  "  is  the  title  of  an  in- 
formative article  by  Messrs.  S.  Cabot  and  C.  P.  Cairns  (p.  944). 

An  abstract  of  a  Paper  on  ",A  Large  Electric  Hoist,"  read  by  Mr. 
W.  Sykes,  before  the  American  Listitute  ofj^Electrical  Engineers,  is 
given  ou  p.  955. 

Striking  figures  are  given  in  the  Annual  Report  of  the  Commis- 
sioner of  the  Department  of  Water  Supply,  Gas  and  Electricity  of 
New  York,  show  ng  the  savings  effected  by  the  substitution  of  metal 
filament  lamps  for  arc  lamps  (p.  957). 

"  Magnetostriction  and  Resistance  of  Iron  and  Nickel  "  is  the 
title  of  a  Paper  contributed  by  Mr.  C.  W.  Heaps  to  the  •■  Physical 
Review,"  and  of  which  we  give  an  abstract  (p.  966). 


PERSONAL. 

Royal  Engineers  (T.F.) — The  foUowing  appointments  and  changes 
have  been  made  : — 

Durham  Fortress  Engineers  :  Pte.  F.  P.  Cheverton  (from  Tyne  Elec- 
trical Engineers)  to  be  second  lieutenant. 

Tyne  Electrical  Engineers  :  Second  Lieut.  T.  Henderson  is  seconded. 
C.  W.  Erskine  to  be  second  lieutenant.  Sapper  C.  G.  Huntly  (from 
London  Electrical  Engineers)  to  be  second  lieutenant. 

London  Electrical  Engineers  :  Captains  T.  Rich,  A.  E.  Levin  and 
W.  H.  Merrett  to  be  temporary  majors.  Capt.  H.  M.  Edmunds  is 
seconded. 


APPOINTMENTS  VACANT  AND  FILLED. 


Belfast  Tramways  and  Electricity  Committee  invite  applications 
for  the  positions  of  senior  engineer-in-charge  and  jmiior  engineer-in- 
charge  m  their  electric  generating  station.  Wages  £4  and  £3  per 
week,  respectively.  Forms  of  application  from  the  city  electrical 
engineer,  Mr.  T.  W.  Bloxam,  East  Bridge-street,  Belfast,  to  whom 
apphcations  by  Oct.  15.     See  also  an  advertisement. 

Oldham  Corporation  Electricity  Committee  invite  apphcations 
for  the  position  of  shift  engineer.  Wages  £2  per  week.  Applicants 
must  have  had  good  mechanical  and  electrical  training,  and  have  had 
experience  in  an  electric  generating  station  giving  l.t.  direct  and  e.h.t. 
suppUes.  Applications  to  the  joint  engineer  and  manager,  Mr.  Fred. 
L.  Ogden,  Greenhill  Electricity  Offices,  Oldham,  by  Friday  Oct.  8. 
See  ati  advertisement. 

A  professor  of  organic  chemistry  (pure  and  applied)  is  required  for 
the  University  of  Sydney.  Salary  £900.  ParticiUars  from  the 
Agent-General  for  New  South  Wales,  123,  Cannon-street,  London, 
E.C.,  to  whom  applications  must  be  sent  bj'  Oct.  13. 

Mr.  A.  H.  Gates,  who  has  been  discharged  from  military  service, 
has  been  re-engaged  as  chief  technical  assistant  at  Luton,  at  £3.  10s. 
per  week. 


ARRANGEMENTS  FOR  THE  WEEK. 


HONDAT,  Oct.  4tb. 

SoorETY  OF  Engineers. 
7:3(1  p.m.     Meeting  at  the  Surveyors'   Institution,   Groat  George- 
street,  Westminster,  S.W.     Paper  on  "  Law  and  Engineering,"  by 
Mr.  S.  (J.  Turner. 
WEDNESDAY,  Oct.  6tll. 

Universitv  Colleoe. 
5  p.m.     Prof.   .1.   A.   Fleming   will  deliver   a   public  introductory 
lecture,  entitled  '"  Science  in  the  War  and  after  the  War." 


ENGINEERING  INSTITUTIONS    VOLUNTEER  TRAINING  CORPS. 
Ollicer  Coniiuanding,  Lieut.-L'olonel  C.  B.  Clay,  V.U. 

The  following  orders  have  been  issued  for  week  commencing  October  4, 
1915  :— 

Drills,  6:30  to  7:30  ;  7:30  to  8:30  p.m. 

Monday,  October  4th. — Section  1,  Technical ;  Section  4,  Squad, 
Signalling  Class. 

Tuesday,  Octoljcr  5th. — Section  2,  Technical ;  Section  3,  Shooting. 

Thursday,  October  7th. — Section  3,  Technical ;   Section  2,  Shooting. 

Friday,  October  8th. — Section  4,  Technical;  Section  1,  Squad 
Signalling  Cla».s. 

Siiturd;iy.  October  9th. — Company  Parade,  2:30  p.m.,  Routo  March. 

Arraugeinimts  have  boon  made  to  sharo  headquarters  with  the  4th 
Hattnllon  Central  I/ondon  liegiraent  Volunteers,  at  Chester  House, 
Kcoleston-place  (three  minutes'  walk  from  Victoria  Station,  Brigliton 
lino). 
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THE  DESIGN  OF  STATIONARY  TRANSFORMERS.* 

BY  SEWAIX  CABOT  AND  C.  F.  CAIRNS. 

During  the  past  four  years  the  following  six  books  have  been 
published  dealing  with  a  specific  method  of  procedure  in  the  design 
of  alternating-cun-ent  static  transformers:  (1)  Bohle  and  Robertson, 
"  Treatise  on  Transformers,"  1911  ;  (2)  Hobart,  "  Design  of  Static 
Transformers,"  1911  ;   (3)  Ryan,  "  Design  of  Electrical  JIachinery," 

1912  ;    (4)  Barr  and  Archibald,  "  Alternating-current  Machinery," 

1913  ;  (5)  A.  Gray,  "  Electrical  Machine  Design,"  1913  ;  (6)  Pender, 
'"  American  Handbook  for  Electrical  Engineers,"  1914.  On  analys- 
ing the  methods  advocated  in  these  books  it  will  be  seen  that  there 
are  in  reality  two  distinct  methods  advocated. 

Method  I. — Bohle  and  Robertson. 

The  fundamental  general  equations  of  the  transformer  are  differ- 
entiated and  a  set  of  tables  and  cur\es  deduced  from  which  it  is 
possible  to  make  a  preliminary  design,  assuming  the  k.  v.a.,  core  loss, 
copper  loss,  quality  of  the  iron,  temperature  of  the  copper,  space 
factor  of  the  winding,  space  factor  of  the  iron,  and  ratio  of  cost  per 
unit  volume  of  copper  space  to  cost  per  unit  volume  of  iron  space, 
this  preliminary  design  giving  a  transformer  which  will  cost  the  least 
money  to  buUd  under  the  conditions  assumed. 

If  the  assumed  ratio  of  core  loss  to  k.v.a.  is  too  great  for  the  volume 
of  iron  calculated,  the  temperature  of  the  iron  will  be  too  great  or  the 
magnetising  current  will  be  too  great. 

To  correct  this  it  will  be  necessary  to  re-design  the  transformer, 
assuming  a  less  core  loss. 

jMethod  II. — H.  M.  Hobabt. 

The  preliminary  assumptions  made  are  the  k.v.a.,  copper  loss, 
iron  loss,  quality  of  the  iron,  temperature  of  the  copper,  and  space 
factor  of  the  iron,  and  in  addition  the  asumptions,  deduced  from 
commercial  practice  and  set  forth  in  the  form  of  curves  and  tables, 
comprising  volts  per  turn,  widths  of  window,  maximum  flux  density 
and  space  factor  of  copper. 

Using  these  preliminary  assumptions  in  a  set  of  simple  and  well- 
recognised  algebraic  formulae,  the  designer  can  lay  out  a  preliminary 
design  which  must  later  be  re-calculated  and  slightly  revised,  since 
all  of  the  preliminary  assumptions  made  are  not  compatible  with  each 
other. 

With  this  method  there  is  no  means  of  knowing  whether  the 
geometrical  shape  iinally  deduced  is  that  which  fulfils  the  specifi- 
cation for  a  minimum  cost. 

Ryan  advocates  Method  II.,  except  that  he  makes  no  preliminary 
assumption  of  copper  space  factor  and  width  of  window,  but  he  docs 
make  a  vague  assumption  of  geometrical  shape  substantially  as 
shown  in  a  set  of  cuts. 

Barr  and  Archibald  advocate  what  amounts  to  Jletliod  I.,  but 
instead  of  giving  tables  and  curves  they  endeavour  to  deduce  the 
general  formula  for  calculating  each  case.  They  neglect  to  use 
calculus  at  one  step,  but  instead  use  a  very  laborious  graphical 
solution.  They  also  make  the  mistake  of  assuming  that  the  cheapest 
transformer  is  obtained  when  the  costs  of  active  iron  and  copper  are 
equal.  That  this  is  a  fallacy  is  shown  by  Bohle  and  Robertson 
(page  .561).  Values  given  by  their  equations  are  for  this  reason 
slightly  incoiTcct. 

Gray  advocates  Method  II.  except  that  he  makes  no  preliminary 
assumption  of  the  copper  loss.  Slichtcr,  in  the  "  American  Hand- 
book for  Electrical  Engineers,"  advocates  Jlethod  II.,  except  that 
he  makes  a  further  preliminary  assumption  of  current  density  and 
ampere  turns  per  inch  of  core. 

Comparing  Method  I.  with  Method  IT.,  it  is  the  opinion  of  the 
writers  that  Method  I.  should  be  superior  if  the  ditta  were  correctly 
set  forth  in  a  form  easily  undersfiindable  by  the  designer,  since 
Method  I.  ])roceeds  from  a  minimum  of  preliminary  assumjjfions 
•lircctly  to  all  dimensions  and  data  by  one  set  of  calculations  and 
arrives  at  a  construction  involving  a  minimum  of  cost  to  fulfil  the 
preliminary  assumptions.  In  Method  IF.  re-calculations  are  usually 
necessary,  and  when  the  final  result  is  reached  the  geometrical  shajie 
will  not  in  general  be  that  which  gives  the  least  cost,  although  it  may 
not  be  far  from  the  most  economical  design. 

The  writers  have  also  come  to  the  conclusion  that,  taking  all  thuigs 
into  consideration,  the  core  type  of  transformer  with  circular  coils 
in  i)crhnf)S  a  more  promising  construction  for  fullilling  a  given  set  of 
«p<^fi(ioationH  for  <i  single-phase  transformer  than  a  core  typo  of 
triinsformer  having  rec^tangular  or  square  coils.  They  are  led  to 
this  conchision  from  the  following  considerations  : — 

(n)  The  circulation  of  oil  through  the  ducts  and  over  the  udiiding 
.Hurfmtit  iM  the  least  restricted  in  this  tyjje.     {h)  In  this  type  the 

*  rr.im  the  "  Elcctriciil  Wurlil." 


density  of  the  leakage  flux  is  smallest,  and  hence  the  eddy  losses  in 
the  copper  are  a  minimum,     (c)  The  labour  of  \s-inding  a  circular    1 
coil  is  less,  the  space  factor  slightly  better,  and  the  ability  to  with-     I 
stand  mechanical  strains  slightly  better,  than  for  a  rectangular  or    I 
square  coil.  I 

The  writers  have  differentiated  the  fundamental  equations  of  thi»    \ 
transformer  and  plotted  the  results  graphically  (see  Fig.  3).  i 

Although  a  different  mathematical  process  and  method  of  reasoning    ! 
from  that  employed  by  Bohle  and  Robertson  were  used  to  obtain    ] 
these  results,  nevertheless  it  wiil  be  found  on  analysis  that  they 
check  the  results  of  Bohle  and  Robertson,  given  in  Chapter  X.  o^ 
their  book.  • 

Inspection  of  these  graphical  results  shows  that  the  geometrical  • 
shape  giving  the  smallest  cost  of  active  material  changes  with  the 
product  of  the  two  ratios,  cost  of  active  iron  per  kOogramme  to  cost 
of  active  copper  per  kilogramme,  and  space  factor  of  iron  to  space 
factor  of  copper. 

In  the  practical  construction  of  transformers  there  is  not  very 
much  change  in  the  product  of  these  ratios  for  the  reason  that  as  the 
space  factor  of  copper  decreases,  owing  to  increased  voltage  require- 
ments, the  cost  of  insulating  material  and  labour  which  may  be 
properly  associated  with  each  Idlogram  of  copper  increases.  The 
resultant  value  of  this  ratio  is  roughly  1  to  2.  Adopting  that  geome- 
trical shape  for  all  transformers  which  gives  the  least  cost  for  this 
ratio  equal  to  0-5,  the  increase  in  cost  for  values  of  the  ratio  anjT\'here 
between  0-2.5  and  1  will  be  negligible,  being  less  than  2  per  cent,  at 
the  extreme  limits  mentioned.  The  percentage  increase  is  shown 
by  a  curve  on  Fig.  3. 
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YOKKS. 

Procedure  in  Pueluunary  Design. 
The  values  of  the  following  quantities  are  assumed  :— 
Rated  output  in  volt-amperes=W. 
Core  loss  in  watts=P,-. 
Copper  loss  in  watts=Pc. 
Frequency  in  cycles=/. 
liifih-tension  and  low-tension  voltages. 

( 1)  h'rom  a  curve  showing  at  different  tlux  densities  the  watts  lost 
per  unit  of  mass  of  the  iron  to  be  used,  calculate  the  value  of  the  iron 
constant  C,  =  watts  per  kilogranmie/{lines  per  square  centimetre)', 
taking  the  data  from  curve  at  the  Htix  density  of,  say,  12,000  lines 
per  square  centimetre. 

(2)  Decide  on  the  temperatiu-e  at  which  t  he  transformer  is  to  fultil 
the  specifications.  The  value  of  the  copi>er  constant  Cc=watt.s  per 
kilogramme/(ami)ere  per  square  centimetre)-  will  then  be  as  follows :  - 

At20°C.,C,-=2-12o>:10-'. 
At  30°C.,  Co=2-210\  lO-i. 
At  40°C.,  C(!=2-295x  lO"*. 
At50°C.,  Cc  =  2-380xl0-^ 
AtOO°C.,  C„=2-480xlO-'. 

Thes?  values  include  a  10  per  cent,  allowance  for  eddy  currents  in 
c,)i)per. 

(3)  Decide  on  the  values  to  assign  to  the  iron  and  copjjer  space 
factors  F(  and  P,.  These  may  be  obtained  from  books  dealing  with 
the  design  of  transformers,  or.  better,  from  ciimmercial  designs  of 
1  runsformers  of  similar  specifications.  In  general,  the  iron  space  fac- 
tor with  one  st^p  crucifonning  of  the  core  will  be  0-7  without  ducts 
and  0-0.5  with  ducts.  Cop])er  spaiu'  factors  in  transformers  under 
7,000  volts  will  be  roughly  0-4,  ranging  from  0-3  in  small  traiisformcrs 
to  0.55  in  transformers  having  low  voltages  and  high  efficiencies. 
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(4)  Calculate  the  value  of  the  quantity 

l-6xlO«W     / 

L= f        V 


C.X'Cc 


PixPcxF,xF; 

(5)  The  maximum  flux  density  in  lines  per  square  centimetre  may 
now  be  calculated  by  the  formiJa  B,„=2-6  v  (Pi/C,F,L^). 

If  the  specified  efficiency  is  low  in  comparison  with  modern  com- 
mercial requirements,  this  may  give  a  value  of  maximum  flux 
density  which  would  cause  too  great  magnetising  currents  in  small 
transformers  or  too  great  a  rate  of  heating  in  the  iron  of  large  trans- 
formers ;  11,000  and  11,000  lines  per  square  centimetre  are  roughly 
the  upper  limits  respectively  for  the  two  cases. 

The  same  efficiency  requirements  may  be  met  and  the  difficulty 
obviated  by  recalculating  L,  using  a  smaller  value  of  P,  and  a  corre- 
spondingly greater  value  of  Pr,  such  that  Pi-rPf  is  unchanged. 

(6)  The  current  density  in  amperes  per  square  centimetres  is  given 
by  the  formula  q=2-6y/{V^IC,F,.U). 

(7)  The  dimensions  in  centimetres  of  the  transformer  may  now  be 
calculated,  viz.  : 

D=1-35L. 

H=0-948L. 
6=.301L.     • 

The  volts  per  turn  will  be  6-33  X  10-8/B,„L=F,. 

The  weight  of  iron  in  kilogrammes  wUl  be  K,=0-1-17F,L'. 

The  weight  of  copper  in  kilogrammes  will  be  K,,=0-147F,,L-'. 

The  final  design  of  the  transformer  will  then  consist  in  choosing 
stock  sizes  of  copper  which  come  nearest  to  the  figures  of  the  pre- 
liminarj'  design.  The  winding  layout  is  then  made,  modifying  the 
dimensions  of  the  winding  space  arrived  at  in  the  preliminary  design 
as  little  as  feasible.  The  core  dimensions  are  finally  slightly  modified 
to  fit  the  actual  layout  of  the  winding  space. 

Impeoved'Design  ;  Yoke  vtith  Dodble  the  Area  of  Coee. 
The  foregoing  formulse  are  deduced  on  the  assumption  that  the 
iron  in  the  yokes  is  rim  at  the  same  flux  density  as  the  iron  in  the 
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Yokes. 

cores.  If  the  net  area  of  the  yokes  is  doubled,  it  is  possible  to  save 
roughly  lo  per  cent,  in  the  cost  of  active  material  to  fulfil  a  definite 
.specification  of  efficiency. 

Fig.  2  shows  the  geometrical  shape  of  a  transformer  designed  on 
this  principle. 

The  method  of  design  is  exactly  as  above  outlined  except  that  the 
coefficients  in  the  formula  are  as  follows  : — 

i-4ixio'w   /-"c,-^c7 

/         \   P,xP,xF,xF; 
D=1-35L. 


H=n-948L. 

6=301L. 
B,„=2-94v'(P'/CiF,L'). 

Q=2-0v'{P,./aF,L'). 
V/T=6:!3  /  lO-s/B^L'F,. 
K;  -  0-228  F,IA 
Ke=0147F,L''. 


(Flux  density  in  cores.) 
(B,„=flux  density  in  cores 


Since  many  designers  prefer  to  work  in  inches  and  pounds,  rather 
than  in  centimetres  and  kilogrammes,  the  necessary  changes  to  con- 
vert  the  formida;  for  Fig.  2  to  the  inch-ponnd  system  are  as  follows: — 

,  5-iixiO'W   / ~"~c7  X c7  ^ 

^~  I  V     PiXPrXF.XF, 

D'=I-3oL'. 
H'=6-948L'. 
6'=301L'. 
B,/=0-492v'(P,7C-F,L'^). 
Q'=0-432-v/(P,/CcF,L'3). 
V/T'=6-33  x  10  '/F,L'-B„,. 
L6«,=815F,L'». 
L6s,,=5-25F,  L'^ 
C,'=watts  per  lb./(lines  per  square  inch)-  =  1-09  x  10*-C/. 
C/=watts  per  lb. /(ampere  per  square  inch)-=  1-09  x  lO-^C^. 
There  does  not  seem  to  be  any  valid  reason  why  transformers 
should  not  always  be  designed  to  have  greater  flux  density  in  the 
cores  than  in  the  yokes.     The  change  in  the  coefficient  in  the  formula 
for  L  takes  care  of  the  increased  value  of  the  iron  constant  in  the 
yokes,  and  also  allows  for  a  small  amount  of  eddy-current  loss  in  the 
lap  joints.     The  flux  density  at  the  lap  joints  is  only  half  that  in  the 
cores  and  thus  reduces  the  magnetising  ampere-turns.     The  yokes 
are  run  at  a  flux  density  at  which  the  iron  has  its  greatest  permea- 
bility, and  this  reduces  stiU  further  the  magnetising  currents.     The 
energy  loss  in  the  yokes  is  relatively  small,  owing  to  the  low  flux 
density,  and  therefore  a  considerable  portion  of  the  heat  generated 
in  the  cores  is  conducted  to  and  radiates  from  the  yokes. 

The  net  result  is  that  the  cores  may  be  run  at  a  greater  flux  density, 
if  desired,  without  producing  excessive  heating  and  too  large  a 
magnetising  current.  The  writers  have  not  determined  precisely 
the  best  ratio  of  core  area  to  yoke  area,  but  several  attempts  to 
ascertain  the  best  value  of  this  ratio  indicate  0-5  to  be  approximately 
correct. 

COMPARKON  OF  SEVERAL  SPECIFIC  DESIGNS.     "  JJ 

In  order  to  test  this  method  of  design  the  writers  have  taken 
published  designs  from  the  books  quoted  and  have  analysed  them 
into  essential  factors  given  in  the  foregoing  formulae.  They  have 
then  in  each  case  worked  through  two  designs  on  the  same  specifi- 
cation, using  the  method  above  set  forth,  the  first  of  the  two  designs 
being  made  without  increasing  the  yoke  area,  in  order  to  compare 
the  cost  of  active  material  when  the  geometric  shape  was  merely 
changed  to  that  advocated,  and  the  second  design  using  the  method 
advocated  with  double  yoke  area. 

The  results  of  this  analysis  are  set  forth  in  Table  1. 

It  will  be  noted  that  in  the  case  of  the  designs  without  increased 
yoke  area  an  appreciable  saving  in  the  cost  of  active  material  was 
effected  m  every  case,  with  the  one  exception  of  the  Bohle  and 
Robertson  design  quoted,  in  which  case  the  cost  was  the  same.  It 
is  significant  that  this  case  is  apparently  the  only  one  of  the  designs 
quoted  m  which  pains  were  taken  to  ascertain  accurately  the  correct 
geometrical  shape. 

It  will  be  noted  that  the  writers  have  chosen  a  slightljf  increased 
copper  space-factor  when  designing  a  circular  coil  transformer  to 
meet  the  specifications  of  a  rectangular  coil  transformer.  The 
reason  for  this  is  that  in  the  circular-coil  type  the  space  between  the 
coil  and  core  is  charged  against  the  iron  space-factor,  instead  of 
against  the  copper  space-factor,  as  is  the  case  m  the  rectangular-coil 
type.  Furthermore,  better  compression  of  the  insni.ition  may  be 
secured  with  the  circular  winding. 

Modifications  in  Above  Methods. 
In  case  it  is  desired  to  use  the  geometric  shape  giving  the  least  cost 

S,F,: 
of  active  material  for  any  specific  value  of    -  _,-.  the  values  of  all 

SpPc 

the  important  data  may  be  obtained  from  the  curves  of  Fig.  3.  These 
curves  give  data  specifically  for  trau.sformcrs  having  the  same  flux 
density  throughout  t  he  cores  and  yokes. 

In  case  it  is  decided  (o  a(loj)l  the  design  show^l  in  Fig.  2,  where  the 
flux  density  in  the  yoke  is  0-5  that  in  the  core,  the  following  chaiges 
ill  the  formula;  are  made  : — • 
L'-  0-8S9L. 
//    ci-lli.icMt  h\:. 
I)'     cocllicicnt  1)1/. 
H'^coellicient  HL'. 

B,„'--ll2r)  coefficient  B„,V'(Pi/C,F,L'='),  where  B',„  is  the  maxi- 
mum flux  density  in  the  cores. 
i)'  =  coefficient  (.l^/(  P,/aF,.L'»). 
V  1"  =M25  coefficient  V/T/V(FiP,L7C,). 
K,'=l-.'55  coefficient  K.FjL''. 
/.•'=l-55fc 
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Table  I 

— Analysis  of 

Published  Designs. 

!         >■ 

'■         ■      1 

-     3. 

4. 

5. 

6. 

Uarr  & 

Archibald. 

Circular  coils. 

C!ircular  coils. 

■3  = 

P 

Butt  &  Archi- 
bald.    Rec- 
tangular coils. 

Circular  coils. 

Improved 
circular  coils. 

n3ohlo&Ro~ 
liortson.  Rec- 
tangular coils. 

1 
o 

1' 

g   SB 

o  S 

1 

s 
s 

>     " 

si 
•s 

If 

it 

_5 

"3 

>  " 

Ml 

if 

3 

KUowatt  output   ....     100        100 

100 

100  1    100 

100 

100 

100 

100 

15 

15 

15     1     20     '     20 

20 

15   ;   15 

l.i 

Frequency  |  50  ao      50  m 

oOw 

50SO      o0<» 

50  00 

50  =« 

50  "6 

50  OS 

60  tv 

60  w 

60oo  j  50oo      50<?- 

50  » 

60  -v-      60  w 

(ilPv 

Efficiencv... per  cent.  98-23  ,  98-23 

98-23 

98-22    98-22 

98-22 

98-23 

98-23 

98-23 

97-94 

97-94 

97-94      97-3       97-3 

97-3     96-96 

96-96 

SMiih 

Low-tension  voltage       400        400 

400 

2.200    2,200    2,200 

2.200 

2.200 

2.200 

220  '■     220 

220 

200       200 

200  1     440 

440 

+41 

High-tension  voltage  2,000 
Core  loss             1     900 

2.000 
900 

2.000 

680 

1.120 

6.000    6,000    6.000 
965        905        905 
845  1     905       905 

6,000     6.000 
900  1     900 

6,000 

675 

1,125 

2,200    2,200 

99         99 

217       217 

2,200 

99 

217 

4,000    4.000 
190  1     190 

4.000    4.400 
190        185 
365        285 

4.400 
185 
285 

4.4II( 

Is.- 

Copper  loss    900 

900 

900 

900 

365 

365 

Iron  space  factor   ...       0-7 

0-7 

0-7 

0-82  :      0-7      0-65 

0-8 

0-65 

0-65 

0-9        0-7 

0-7 

0-94 

0-7 

0-65     0-88 

0-7 

0-65 

Copper  space  factor    0-425 

0-425 

0-425 

0-305  1     0-4        0-4 

0-34 

0-4 

0-4 

0-523  ;   0-55 

0-523 

0-37 

0-4 

0-4      0-392 

0-40 

0-40 

Weight  of  iron.. .kg.l     380 

328 

383 

475 

356  1     392 

288 

311 

368 

50         82 

92-8 

76 

95 

104-5      0-65 

70-4 

77 

Weight  of  copper,  kg.      1 90 

198-5 

150 

280 

203        156 

199 

191-5 

146-5 

83-5      64-5 

44-6 

68 

54-3 

41-5    1     51 

40-2 

30-6 

Flux  density  11,150 

12,100 

13,600 

9,500 

10,600  14,390 

13,500 

12.680 

14,250  9.850    7,560 

10,180 

11.000   9,850 

13,350  9,300 
2-21    1  Ml 

8,920 

12. 15 

Current  density 1 30 

129-5 

166 

133 

139  ,     160 

133 

136 

174 

110       120 

151 

150  1  174-5 

181-5 

20* 

Volts  per  turn  . ." 5-7 

5-89 

5-4 

7-4 

5-42  j     5-7 

6-89 

5-71 

5-44 

1-52      1-76 

1-91 

1-6 

2-08 

1-85 

1  1-95 

Height  Ti-indow,  cm.      51     '  44-2 
Width  wind'g  sp.cm.    11-8         14 

40-3 

42 

45-5    i     42 

40-1 

44-5 

40-9 

29-8     !     28 

25-4 

51 

29-3 

27-1      :     21 

26-5 

24-4 

li:  7 

l.i-9 

14-4    ,  13-12 

17-2 

14-05., 

12-9 

11-4        8-84 

7-93 

8-5 

9-23 

8-45   ;11-1 

8-35 

7-6 

Wldthof  iron...  cm.      ... 
Depth  of  iron   .em 

14 
31 

:::  j  ::: 

11-5 
25-5 

6-35 
10-15 

7 
10 

715 
14-3 

Diameter  of  circum- 
scribed circle .  cm.      21        19-9 

18-1 

20-4   1  18-7 

20 

18-37 

\..      12-55 

11-3 

13-15 

1205 

11-9 

10-S5 

Ratio  of  costs  1        0-925 

0-894 

i 

0-89      0-78 

i 

1 

0-91 

1      0-914 

0-772 

1 

0-916 

0-82 

i 

0-894 

0-70 

1.  "  Alternating-Current  Mac 

hinerv. 

"  Barr  and  Areliibald. 

p.  167. 

4.  " 

Electrical  ilachiue  Design."  A.  Gray 

,  p.  480. 

2.  "  Altematin2-Current  Mac 

hinerv. 

'  Barr  and  Archibald 

p.  179. 

5.  " 

Design  of  Stat 

c  Transformers,'  Hobart,  p.  89. 

3.   "  Treatise  on  Transformer 

s,'  Bolile  and  Robertson,  p.  : 

(i4. 

6.   " 

Design  of  Electrical  ilachinery.''  Vo 

.11.,  Ryan,  p.  81. 

The  procedure  in  design  will  be  precisely  similar  to  that  above 
advocated,  e.xcept  that  the  coefficients  for  h,  D,  H,  B,,,,  Q,  X /T  and 
K,  and  k  must  be  read  from  the  curves  instead  of  taking  a  fixed 
numerical  value  corresponding  to  a  fixed  geometrical  shape,  as  out- 
lined above  under  procedure  of  design. 


b-ColfbL'Diifancebet-.Yolresircm.      I  I  I  ! 

0-coef-DL^  Diameter  cf  CiaumxhbedCirtla  arvundCor9i 

h'  corf-  hL= Drytunaapart  ofOraimWTbedOrzJes  anvnd  Con  Incm. 

flm  •  coefB''  \j  f"'       •  Kat.nui  Dcmlty  in  Lines  ptrs(f  cm. 

Q  'CoefoYZ^—j  ^CurmrrfOfmityinAmppenq. 


mlnnUninnt-adiifiH.  W~HattdVoH Am/mt 


a •  CtffrCmMm.eS^ftfM. F/-ipauhchiroflron.  Tr^y^T^-iSShr,!, 
Pi^  WatHlofUnhvn  Fc  mipa(ffQct9rofOjff4r.  ^^*'Xf  ff^fffff^O^ii 


•  Wamhif  iifCapfiv 
f  ^Fnqutnty    I         I 


5 1  *€oit ptrMq.al Inyn 
[ScCosfprrKq.ofCo^r 

J L 


Zb<IO 
24II0'' 
221 10'" 
20«10'' 

I6X  10'' 


0      01-   0.2     M  Ol)     0.5    0.6    01     0.»    0.9      1.0      I.I      \1     13     I"      IS 
Si  Fi 
SiFi 
FlO.     3. — CotOCLAB-OOII.     TVPK     OK     TkANSFORMEB,     SlNOLK-l'HASK. 

Curves  fok  Calcflatiso  Imi-ohtant  Data  of  CiiEArKST  Tbansfoh.mkh 

<iF  A  Sl'F.riFlKD  EFFICrBNCV. 

In  designing  transfoi-mers  for  ecritnil  stations  mid  power  piir|)oses, 
where  a  siuall  core  loss  is  not  a  jxjsitive  a.sset  (as  in  traiisforiiiers  for 
lighting  distribution),  it  may  pay  to  depart  from  the  s])ocilie  geome- 
trical shajH'  above  advocated  in  ecTtain  eases.  In  this  class  of  trans- 
fiimiiTH  the  core  and  copper  losses  are  iiHiially  six-eilied  to  be  cqunl, 
HO  n«  to  give  maximum  cflieieney  at  full  rated  load.     If  the  eflicieney 


requirements  are  not  verj-  high,  it  will  be  foimd  that  using  the  above 
recommended  specific  geometrical  shape  will  give  a  flux  density 
higher  than  permissible.  Under  these  conditions  the  writers  recom- 
mend the  following  procedure  in  design  : — 

Let  F=the  flux  density  n-hich  is  higher  than  permissible,  let  F'= 
the  flux  density  which  is  as  high  as  permissible,  then  coefficient 
B,„=2-6F7P. 

Refer  to  Fig.  3  and  use  geometrical  shape  which  has  this  value  of 
coefficient  B,„,  usmg  the  modified  procedure  of  design  above  men- 
tioned. This  method  insures  the  least  departure  from  the  geometric 
shape  giving  least  cost,  and  overcomes  the  difficulty  of  too  great  flux 
density.  It  will  be  noted  that  changing  the  geometrical  shape  in 
this  maimer  to  overcome  too  great  a  flux  density  causes  an  increase 
in  current  density.  With  this  type  of  transformer  the  copper  is 
usually  much  further  from  its  safe  teuiperature  rise  than  the  iron. 
If  the  point  is  reached  by  changing  the  geometrical  shape  in  this 
manner  where  both  the  iron  and  copper  are  running  at  their  safe 
temperature,  the  transformer  will  cost  tlie  minimum  amount  for  the 
given  rating.  The  efficiency  may  be  less  tlian  modern  eommertiat 
requirements,  yet  in  eases  where  the  cost  of  radiating  extra  heat  is 
low  {as  in  the  case  of  water  cooling),  it  may  prove  desirable  to  employ 
this  shape. 

In  case  it  is  desired  to  apply  the  same  method  of  design  to  the 
distributed  core  tj'pe  of  transformer,  as  shown  in  Fig.  4,  choosing 
that  flxed  geometrical  shaix"  which  best  suits  the  average  value 
S,F,/S,.F,.,  the  fornnilie  will  be  as  shown  in  Fig.  4.  The  cost  of  active 
material  is  roughly  87  per  cent,  of  the  improved  circular-coil  trans- 
former and  72  per  cent,  of  the  ordinaiy  oinular-coil  transformer.  It 
will  be  noted  that  with  this  type  of  transformer  the  efficiency  must 
be  slightly  higher  than  with  the  cireular-coil  type  of  transformer  in 
order  to  avoid  running  the  iron  and  copper  at  too  high  a  temperature. 
This  increa.ses  the  cost  of  active  material  per  kilowatt.  With  this 
tyi)e  of  transformer  the  tlensity  of  the  leakage  flux  is  .somewhat 
greater,  on  account  of  the  greater  number  of  ampere-turns  ytcc  unit 
length  of  core.  These  factors  make  it  slightly  more  difficidt  to  keep 
down  either  the  cost  of  active  material  or  the  temperature  of  th» 
winding. 

The  labour  in  consfnieting  this  type  of  transformer  is  somewhat 
greater  than  tlie  circular-coil  core  ty|X',  and  the  space  factor  of  the 
copper  is  slightly  less.  Whether  or  not  this  type  is  superior  to  the 
circiiliu-coil  tyix'  becomes  largely  a  question  of  iiianufacturiiig 
facilities.  I'robably  this  tyix-  is  better  suited  to  smaller  .sizes  and 
low  potentials  than  it  is  to  larger  sizes  and  high  potentials. 

Thrke-fhase  Tkansfohmeiis. 
Three-pliiuse  transformers  of  the  circular-coil  ty))e  may  be  designed 
by  the  same  method  us  outlined  for  single-phase  transformers.  Fig.  4, 
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like  Fig.  3,  shows  the  value  of  the  various  coeflBeieuts  for  use  in  the 
\  a  nous  formulie  These  formulie  are  the  same  as  those  for  single- 
phase  transformers  previously  given  except  for  the  numerical  values 
of  the  coefficients,  which  are  given  in  Fig.  i.  In  case  it  is  desired  to 
use  yokes  with  double  the  area  of  the  core,  the  necessary  changes 
jn  the'formulse  are  as  follows  : — 

:Multiply  coefficient  L  by  0-889. 

JIultiply  coefficient  B„,  by  1-135. 

Multiply  coefficient  K  by  1-54. 

Multiply  coefficient  k  by  1-54. 

Multiply  coefficient  v/t  by  l-13o. 
The  example  below  shows  the  appUcation  of  the  method  to  the 
design  of  a  three-phase  transformer,  the  curves  given  in  Fig.  4  being 
used  to  an-ive  at  the  best  geometrical  shape  with  a  given  specified 
value  of  S,F,/S„F,..  The  specifications  and  assumptions  were  taken 
from  a  transformer  outlined  in  Barr  and  Archibald's  "  Alternating- 
current  Machinery',"  p.  188. 


02     0.3     0.4     OS.     06    0,7     0.8    03      1,0      I.I 
5i  Fi 
St  Fc 


M      li    M      IS 


Fig.  4. — CiRccLAR-con,TYPEOF  Tkaxsformek.  Curves  for  Calcu- 

LATUJG    IMP0KTA^•T  DaTA  OF  CHEAPEST    TRANSFORMER  OF  A  SPECIFIED 
Effic  IENCY. 

Specifications  and  Assumptions. 

Rated  output,  90,000  volt-amperes  ;  space  factorof  iron,  F,=0-712. 

Core  loss,  1,100  watts  ;  space-factor  of  copper,  F,.=0-573. 

Copper  loss,  1,200  watts;  cost  of  iron  per  kilogramme,  Si=S0.2()() 
=0-828. 

Frequency,  18  cycles;  cost  of  copper  per  kilogramme,  8^=80.30 
=  l-2s. 

High-tension  voltage, 2,200  volts;  iron  constant,  C,  =  1.205 x  10-'. 

Low-tension  voltage,  130  volts  ;  iron  constant,  C,.=2. 18  •'  10-*'. 

The  value  of  S,F,/S,,F,.=0-885. 


The  value  of  L= ;= .  /     ■>-'i^:^ 

/  V      P;XP<.XFiXF,. 


=  17-68. 


The  first  operation  is  to  calculate  the  maximum  flux  density  (H,„). 

From  the  coefficient  B„  curve  in  Fig.  4  at  the  value  of  S,F(/S,  F,. 
=0-8.55,  the  coefficient  B,„  is2-12,and  B„=2-12-V'(P,/CiFiL')=10,200 
lines  per  square  centimetre. 

From  the  curve  coefficient  Q=l-96,  and  Q=l-96-\/(P.-AJ?^L3) 
=82  amperes  per  square  centimetre. 

The  dimension  coefficients  from  the  curve  are  coefficient  D=l-27. 
coefficient  H=I-(X),  coefficient  6=3-57.  The  dimensions  in  centi- 
metres are  then  : 

D=1-27L-.  22-4  cm.  ;   H  =  100L=17-68  cm.  ;  6  =  3-57L=6.3-l  cm. 

The  volts  per  turn  coefficient=12x  10 ',  and,  therefore,  V/T 
=  I2x  lO-'/v  (P,F,L/C,)=2-31. 

The  kilogramme  of  iron  coefficient =0-220,  and,  therefore,  K, 
=0-220F,i;'     800  kg. 

The  cost  of  iron==860x.Si  =  .8177  =  £35-4. 

The  value  of  /.-  from  curves  is  0-83. 


The  kilogrammes  of  copper  are  equal  to  the  kilogrammas  of  iron 
i-F, 
divided  by        =1-042;  that  is,  the  kilogrammes  of  copper= 825  kg. 

The  cost  of  copper=S25S,.=  S249=£49-8. 

The  total  cost  of  active  material=  S426=£8o-2. 

It  will  be  noted  that  the  cost  of  the  active  material  for  the  design 
given  by  Barr  and  Archibald  for  these  same  specifications  and 
assumptions  is  S460=£92.  (There  is  an  error  m  the  copper  space- 
factor  given  by  Barr  and  Archibald  due  to  their  using  the  distance 
between  the  cores  instead  of  the  distance  between  the  circles  circum- 
scribing the  cores.  This  error  has  been  corrected  in  the  example 
given  above.) 

Conclusions. 

1.  It  is  possible  that  a  specific  geometrical  shape  may  be  adopted 
advantageously  for  the  purpose  of  simplifying  the  process  of  the 
prelimmary  design  in  the  case  of  the  circular-coil  core  tj'pe  of  single- 
phase  stationary  alternating-current  transformers. 

2.  It  is  possible  that  by  using  this  method  of  design  the  cost  of 
active  material  to  fulfil  a  given  set  of  specifications  is  not  greater  in 
the  circular  coil  core  type  than  in  the  rectangular-core  type. 

3.  The  core  type  of  transformer  may  always  be  advantageously 
designed  to  have  a  greater  flux  density  m  the  core  than  in  the  vokes. 


ELECTRIC  SMELTING  OF  FERRO-CHROME.* 

BY   E.    M.    KEENEY. 

.More  ferro-chrorae  is  manufactured  m  the  electric  furnace  than 
any  other  ferro-aUoy  except  ferro-siUcon.  Some  experiments  were 
made  by  the  author  in  1912  on  the  production  of  ferro-chrome  from 
chroniite  with  carbon  as  a  reducing  ag^nt.  In  these  experiments, 
contrary  to  the  usual  practice  in  ferro-chrome  manufacture,  lime  was 
used  as  a  flux,  to  show  its  desulphurismg  anddephosphorismg  effect 
with  an  ore  not  so  pure  as  the  usual  ore  used  in  ferro-chrome  pro- 
duction. In  usual  practice  only  the  purest  raw  materials  available 
are  charged,  so  as  to  avoid  the  excess  slag  caused  by  adding  lime. 
The  only  slag  formed  is  from  the  coal  or  coke  and  chro'mite. 

The  conclusions  drawn  are  :  {a)  Ferro-chrone  can  be  easily  manu- 
factured directly  from  cliromite  in  the  electric  furnace  ;  (6)  the  per- 
centage of  carbon  in  ferro-chrome  cannot  be  kept  low  by  regulating 
the  carbon  charged  without  excessive  loss  of  chromium  in  the  slag  ; 
(c)  the  percentage  of  carbon  in  the  ferro-chrome  must  be  regulated  by 
decarburisation  with  an  oxide  slag  of  iron  or  cliromite  after  the  slag 
from  reduction  has  been  tapped  off ;  (d)  the  proportions  of  silicon 
and  phosphorus  cannot  be  kept  low  in  the  alloy  mider  the  strong 
reducing  conditions  necessary  ;  (e)  sulphur  can  be  easily  slagged  ; 
(/)  as  the  addition  of  Hnie  does  not  seem  to  aid  in  reducing  phos- 
phorus, it  is  advisable  to  use  no  lime  but  raw  materials  as  pure  as 
possible  ;  and  (g)  the  power  consumption  should  not  exceed  3-7  kw.- 
hours  per  lb.  of  ferro-chrome  tapped  or  0-15  kw.-year  per  ton. 

Decarburisation  of  high-grade  ferro-chrome  is  accomplished  by 
melting  the  aUoy  with  a  slag  of  lime,  chromite  ore,  and  ajittio  fluor- 
spar. For  each  100  parts  of  completely  decarburised  alloy  39  parts 
of  pure  chromite  ore  are  necessary,  or  for  each  100  parts  of  ferro- 
chrome  containing  10-6  per  cent,  carbon,  31-3  per  cent,  iron  and  58-1 
per  cent,  chromium,  36  parts  of  pure  chromite  ore  are  necessary  for 
complete  decarburisation.  The  resulting  alloy  would  contain  66-6 
per  cent,  chromium  and  33-4  per  cent.  iron.  In  practice  the  lime  is 
added  simply  to  flux  any  silica  in  the  ore,  to  assist  in  elimination  of 
silicon  in  the  ferro-chrome,  and  to  cause  possible  removal  of  carbon 
as  calcium  carbide,  as  the  oi»i.ili,,ij  is  performed  in  an  arc  furnace. 
The  fluorspar  makes  the  sI;il'  muir  ilmd. 

L'ntil  the  introduction  of  (lie  .  I.r  tii.  furnace  in  1899  ferro-chrome 
was  manufactured  entirely  in  cither  tlic  crucible  or  the  bla-st  furnace. 
hi  tlu-  blast  furnace  chromite  is  reduced  with  some  difficulty,  -ivith 
the  high  fuel  consumption  of  about  3  tons  of  coal  or  coke  to  1  ton  of 
ferro-chrome  jiroduced.  Little  ferro-chrome  is  now  made  by  either 
the  crucible  or  the  blast  furnace,  because  it  can  be  made  at  less  cost 
in  the  electric  furnace  in  localities  where  electric  power  is  cheap. 
The  analyses  of  some  of  the  ores  used  arc  given  in  Table  I. 

Manufacturers  use  only  chromil<'  containing  less  than  O-I  per  cent, 
phosphorus  and  sulphur  and  about  .")0  p<T  cent.  Vrfi^.  They  use  no 
lime  in  the  charge,  as  it  has  been  found  preferable  by  them  to  use 
pure  materials  and  keep  Ihe  amount  of  slag  as  low  as  possible.  In 
most  plants  high-grade  anthracite  is  ii.sed  as  the  reducing  agent.  Coke 
or  charcoal  may  be  used  instead  of  anthracite,  but  the  latter  is  better, 
as  it  may  be  obtained  in  a  more  finely  pulverised  state,  a  form  in 
whicli  i)  makes  a  more  intimate  contact  with  the  chromite,  anrlfcon- 
serjuently  profluces  a  better  reduction. 

•  From  II  Hf|)(irt  to  the  U.S.  Bureau  of  Mines. 
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Table  I. — Analyses  of  Some  of  the  Ores  Used. 
Source  of  ore. 


Component. 

Turkey. 

New  Caledonia. 

California. 

Cuba. 

CY2O3 

Per  cent. 
51-7 

Per  cent. 

55-7 

13-2 

16-2 
9-8 
0-2 
0-25 
105 
0-2 
005 

Per  cent. 
52-68 
15-30 
11-40 
16-23 
3-40 

0-94 
0-15 

Per  cent. 
50-00 

FeO 

AljOs 

..'       14-2 
141 
14-3 
3-5 
1-7 
0-3 

18-57 
12-44 

AlgO    

SiO 

13-38 
3-82 

CaO 

H,0    

2-16 

JInO   

P,0,  

0-45 

S 

0-69 

There  are  several  tj'pes  of  electric  furnace  used  in  the  manufacture 
of  ferro-chrome,  usually  similar  to  the  H^roult  steel  furnace  with 
vertical  electrodes  in  series.  The  process  of  manufacturing  ferro- 
chrome  consists  of  mixing  a  charge  of  chromite  and  anthracite  in 
projrartions  based  upon  the  theoretical  calculations  given.  The 
charge  is  shovelled  into  the  open  top  of  the  furnace  and  around  the 
electrodes. 

|4  Ferro-chrome  containing  as  low-  as  5  per  cent,  carbon  can  be  made 
economically  when  produced  directh'  from  ore  in  one  operation.  It 
has  been  possible  to  produce  an  alloy  containing  as  low  as  2  per  cent, 
carbon  in  one  operation,  but  great  care  in  regulation  of  the  charge 
and  operation  of  the  furnace  is  necessary.  The  slags  from  the 
average  ferro-chrome  fumaice  making  a  5  per  cent,  carbon  alloy  run 
from  0-5  to  1  per  cent.  Cr^Oj. 

The  refining  of  the  high-carbon  grades  of  ferro-chrome  is  done  in  an 
arc  furnace,  where  the  alloy  is  subject  to  a  prolonged  heating  with 
a  slag  of  chromite,  lime  and  fluorspar,  proportioned  to  the  amount  of 
carbon  and  silicon  to  be  removed  and  the  silica  that  must  be  fluxed 
in  the  chromite  used.  The  ferro-chrome  covered  by  this  slag  is 
heated  at  a  high  temperature  for  a  length  of  time  dependent  on  the 
carbon  in  the  alloy.  The  resulting  slag  contains  about  25  per  cent. 
Cr^O,,  and  is  gromid  up  and  sent  through  the  smelting  furnace  again, 
so  that  there  is  not  much  loss  of  chromium.  By  this  method  it  is 
possible  to  reduce  the  carbon  from  10  to  0-25  per  cent.,  but  the  more 
usual  low-carbon  grade  contains  0-5  per  cent,  carbon.  The  per- 
centage of  carbon  in  the  ferro-chrome  varies  from  9-5  to  0-6  per  cent., 
but  the  iron  increases  with  the  decrease  of  carbon.  This  would  seem 
to  show  that  in  refining,  the  iron  o.xide  of  the  chromite  is  first  reduced, 
the  chromic  oxide  merely  .ser\'ing  to  keep  a  slag  with  excess  chro- 
mium, thus  preventing  any  final  lowering  of  the  percentage  of 
chromium  in  the  alloy.  As  the  carbon  is  oxidised  so  is  the  silicon, 
until  the  content  is  as  low  as  0-2  per  cent.,  as  compared  with  2  to  5 
per  cent,  in  the  crude  alloy.  Aluminium  is  also  con.siderably  elimi- 
nated and  phosphorus  and  sulphur  are  reduced  to  a  slight  degree. 

Processes  based  on  the  use  of  silicon  or  some  reducing  agent  other 
than  carbon  have  not  been  commercially  successful,  because  the  cost 
of  such  reducing  materials  as  silicon,  ferro-.silicon  and  aluminium  is 
much  higher  than  that  of  carbon.  Also  the  products  may  be  con- 
taminated with  the  reducing  material  just  as  when  carbon  is  used, 
so  that  a  subsequent  refining  is  necessary.  Carbon-free  ferro- 
chrome  for  high-grade  steels  has,  however,  been  successfully  made 
by  the  thermit  process,  but  the  amomit  made  in  this  way  is  com- 
paratively small.  Analyses  of  various  grades  of  ferro-chrome  are 
given  in  Table  II. 

Tiblell. — Analyaes  of  Typical  Ferro-Chromes . 


Electric  furnace. 


Component. 


With        With    I    With         With    | 
8  to  10  '    7  to  8    I    5  to  6        3  to  4    |  With  1 
per  cent,  per  cent.j  jX3r  cent,  per  cont.i  per  cent. 
carboD.    carbon,  j  carbon,     carbon,     carbon. 


Per  cent.  Per  cent. 


Chromium      64-5 

Iron    '  220 

Carbon  0-5 

Silicon    2-25 

Aluminium    0-80 

Man«nm-»o     0-16 

Ciilcium      0-25 

Hulph.ir I  004 

l'li.w|ilionir.   '  0-03 


63-5 
21-5 
7-5 
fi-8 
0-8 
015 
0-25 
004 
003 


Per  cent 

Per  cent. 

Per  cent 

640 

640 

63-5 

28-5 

310 

350 

5-5 

3-5 

0-6 

0-4 

03 

0-2 

0-5 

0-4 

0-10 

015 

016 

010 

0-25 

0-30 

0-36 

004 

004 

003 

003 

002 

002 

POWEB  CONSUSIPTIIIN. 
TIh'  |Kiwi-r  loiiHumption  in  n  ferro-chrome  funuice  of  the  Mcrakcr 
Kli-clrii-  Smelting  Co.  at    Kopperancn.  Norway,  was  recently  n'^'cii 
nn  3  kw.-huurK  [kt  lb.,  or  0-68  kw.-year  |kt  ton  of  2,(KX)  lb.  in  making 


a  ferro-chrome  containing  5  per  cent,  carbon.     At  Kanawha  Falls. 
West  Virginia  (U.S.A.),  ferro-chrome  was  made  in  a  crucible  electric- 
arc  furnace  with  a  power  expenditure  of  3-6  kw.-hours  per  lb.,  or 
0-72  kw.-year  per  ton.     This    product  contained    70-96    per  cent, 
chromium,  23-23  per  cent,  iron,  5-21  per  cent,  carbon,  0-5  per  cent    ' 
silicon,  0-008  per  cent,  phosphorus,  and  0-078  per  cent,  sulphur.     At    |    ' 
both  Kopperaaen  and  Kanawha  Falls  an  ore  containing  about  50  per    I . 
cent.  CVoOj  was  used.     The  Kopperaaen  ferro-chrnme  contains  65    I 
to  70  per  cent,  chromium.     In  the  author's  experiments  a  product 
containing  50  to  68  per  cent,  chromium  and  4-32  to  9-31  per  cent. 
carbon  was  obtained  with  an  ore  containing  46-35  per  cent.  CroUj, 
and  power  consumption  of  3-02  kw.-hours  per  lb.,  or  0-69  kw.-year 
per  ton.     A  750  kw.  furnace  at  Kopperaaen  is  of  the  Alby  carbide    ' 
type.  j 

In  Table  HI.  estimates  are  made  of  the  cost  of  manufacture  of  al  I 
ferro-ch'ome  containing  60  per  cent,  chromium  and  8  to  10  per  cent, 
carbon  from  chromite  ore  containing  50  per  cent.  CroOj.  The  cal- 
culations are  on  the  basis  of  two  750  kw.  furnaces  turning  out  a  total 
of  6  tons  of  ferro-clirome  per  24  hours.  The  Norwegian  plant  is 
within  60  miles,  the  French  plant  within  200  miles,  and  the  American 
plant  assumed  to  be  ^vithin  100  miles  of  seaboard.  Labour  condi- 
tions are  considered  to  be  as  foimd  in  the  various  countries. 

The  figures  indicate  that  it  costs  39-2  per  cent,  more  to  manu- 
facture ferro-chrome  in  the  United  States  than  in  Norway.  This 
increase  is  due  to  the  higher  price  of  power  and  increased  labour  cost. 
The  cheapest  figure  at  which  power  can  be  obtained  at  the  present 
time  in  the  eastern  United  States  is  £5.  lis.  per  kilowatt-year  for 
electrometallurgical  purposes. 

Table  III. — Cost  of  Production  of  Ferro-Chrome  per  net  ton. 


Norway. 

France. 

U.S. 

3,000  lb.  of  chromite £4     5    5 

£4  13     9 
0     6     3 

0  6    3 
2  12  11 

1  7     9 

£4  13    9 

500  lb.  of  coal  0     5     2J 

0    5    2i 

50  lb.  of  carbon  electrodes      ;     0     8     4 

0-68  kw.-year    1     3     6J 

Labour  1   14     8| 

0     8    4 
3  13     Gi 
3     9     2" 

Repairs 0  16     8 

0  16     8     '    0  16     S 

Amortisation  and  depreciation  at 

5  per  cent,  each    0  10     5 

Interest  on  £10,000  at  6  per  cent.     0     6    3 
General  and  Packing 0  16    .8 

0  10    5 
0     6    3 
0  16     8 

0  10     5 
0     6     3 
0  16     8 

Total     £10     7     2* 

£11  16  11 

£15    0    0 

As  shown  in  Table  II.,  electric-furnace  ferro-chrome  is  made  in 
five  grades,  of  which  those  containing  4  ])er  cent,  carbon  are  clivssed 
as  refined,  the  carbon  in  the  others  being  regulated  in  the  charge  to  a 
certain  extent.  Ferro-ehromes  containing  less  than  2  per  cent,  car- 
bon are  used  in  the  manufacture  of  tool  steels.  The  alloys  contain- 
ing 3  to  6  per  cent,  chromium  are  used  principally  in  the  manufacture 
of  steel  castings.  For  the  manufacture  of  armour  plate  and  projec- 
tiles the  high-carbon  ferro-chromes  containing  8  to  9  per  cent,  carbon 
are  generally  used.  This  alloj-  is  cheaper.  For  the  purjiosc  of  pro- 
tecting the  chromium  from  oxidation,  armour-plate  nianufaiturers 
sometimes  use  a  ferro-chrome  that  contains  a  high  percentage  (4  to  5 
percent.)  of  silicon.  In  this  wa}'  the  oxides  act  on  the  silicon  before 
they  act  on  the  chromium. 


THE  CHANGE  OF  THE  SPECIFIC  HEATS  OF  GASES 
WITH  TEMPERATURE.* 

BY  TKOl'.  \V.  M.  TIIORNTO.N,  D.SC.  D.KSG. 

1.  The  first  report  of  the  (Jaseous  Explosions  Committee  t  con- 
tains a  discussion  of  experimental  work  on  specific  heats.  It  is  there 
divided  into  three  classes:  (I)  Constant  pressure  experiments  in 
which  the  gas  is  heated  from  an  external  som-ce  and  is  at  atmo- 
spheric pressure  ;  (2)  constant  volume  cx])erinicnts  of  two  kinds, 
(a)  direct  determination  with  the  steam  calorimeter,  (6)  explosion? : 
(3)  experiments  in  which  lioth  vohune  and  pressure  are  varied,  the 
gas  being  heated  by  meclianical  compression. 

In  every  case  the  ctTcdivc  specific  heats  arc  foimd  to  increase  with 
rise  of  temiierature.  The  following  values  of  the  molecular  spccilie 
heats,  that  is,  the  ordinary  specific  heats  multiplied  by  the  molecular 
weight  of  the  gas,  are  taken  from  a  discussion  by  LewisJ  and  l?andiill 
of  recent  work.     The  tctnperature  T  is  in  degrees  centigrade. 

•  l'a|Mirrend  Ix-foro  .Section  V,  of  tlu>  Uritish  Association  at  M»nolic8tt>r. 

t  Uritinh  Association  Ke)M)rt,  Diiblin,  l!)OS,  p.  308. 

j  (i.  N.  Lewis  and  M.  Knixliill,  "  Summary  of  tlio  .S|X!oifio  Hi-als  of 
Oii-sus."  (Amor.  Chom.  Si.c.  ".lour."  34,  pp.  U281134,  Sept.,  1912.) 
"  .Science  Abslrftota,"  A.  1912,  p.  583. 
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For  X,.  O.,.  HCl,  HBr,  H.I,  C,,=6-5  +00010  T. 
H.„  Cp=6o  +00009  T. 
CI.,.  Br,.  I„  Cp=6-5  +0004  T. 
HjO,  H2S,  Cp=8-81-00019  T-^00000222  T- 
COj,  SOo,  Cp=7-0  +00071  T-00000018  T= 
The  mean  specific  heats  of  the  working  substance  in  a  gas  engine 
<\  Under  have  been  observed  by  Clerk  and  foiuid  to  differ  by  about 
S  per  cent.*  from  those  of  Holborn  and  Kenning  by  method  (1). 

The  cause  of  the  variation  of  C^  and  C,,  with  temperature  has  been 
briefly  discussed  by  Callendart  with  special  reference  to  radiation, 
liut  there  is  a  further  possible  cause  which  may  play  an  important 
|iart  even  in  steady  flow  experiments  at  moderate  temperatures. 

2.  The  temperature  of  a  gas  is  proportional  to  the  mean  transla- 
tional  energy  of  its  molecules.  In  any  sudden  cliange  of  condition, 
such  as  explosion,  equi-partition  of  energy  is  not  established  at  once. 
About  half  of  the  energy  of  slow  combustion  is  converted  into  traus- 
lational  or  pressure  energy'  at  the  moment  of  explosion,  about  22 
per  cent,  of  it  into  Wbrational  or  radiation  energy.  The  rotational 
comj)onent  cannot  be  measured  directly,  but  it  can  be  estimated  at 
different  stages  of  an  explosion.  Both  the  loss  of  pressure  energyj 
and  the  total  radiation§  have  been  explained  by  the  cohesion  of 
collidmg  atoms. 

The  difference  between  high  and  low  temperatures  in  a  gas  is  in 
niolecidar  velocity  and  collision  frequencj',  but  there  is  even  at  low 
temperature  a  certain  number  of  molecules  moving  at  mean  high 
temperature  velocities.  High  temperature  collision  causes  disso- 
ciation, used  here  in  the  physical  sense  of  molecular  division  without 
equilibrium.  In  a  steady  state  the  number  of  recombinations  in 
unit  time  is  the  same  as  that  of  the  molecules  dissociated  ;  but  if  it 
is  admitted  that  such  recombination  does  not  differ  in  type  from  the 
formation  of  products  of  explosion,  the  same  process  by  which  heat 
is  suppressed  in  explosion  will  occur  under  conditions  of  steady 
interchange,  although  since  the  heat  of  molecular  formation  is  much 
less  than  that  of  combustion,  the  heat  suppressed  at  each  collision 
is  in  proportion  less. 

In  the  separation  of  a  molecule  by  bombardment  energy  is  ab- 
sorbed which  is  returned  at  recombination.  But  when  the  atoms 
recoinbine  they  spin,  and  a  certain  fraction  of  their  energy  of  com- 
bination takes  the  form  of  rotational  energy.  From  explosion 
records  the  time  to  establish  equi-partition  after  explosion  may  be 
measured  in  seconds.  When  then,  as  in  sleadj'  flow  experiments, 
a  stream  of  gas  is  passed  through  a  heater  and  the  temperature  of 
admission  to  a  calorimeter  measured,  this  does  not  represent  equi- 
partition  temperature,  for  the  latter  is  higher  than  the  thermometer 
reading  according  to  the  degree  of  physical  dissociation  of  the  gas 
leaving  the  heater. 

3.  The  loss  of  heat  at  each  recombination  is  a  definite  fraction  of 
the  translational  energy  of  the  combining  atoms.  Let  N  be  the 
ninnber  of  those  collisions  a  second  which  gives  rise  to  dissociation, 
and  a  the  relative  suppression  of  heat  in  each  recombination.  The 
specilic  heat  at  temperature  T  is  then 

CT=Co/(l-aN) (1) 

where  C,,  Ls  that  at  zero.  Since  in  a  gas  at  constant  volume  tem- 
perature is  directly  proportional  to  the  number  of  collisions  a  second, 
( 1 )  mav  be  written 

C,=C„,(1-6T) (2) 

.\t  the  temperature  of  explosion,  that  is,  the  maximum  which  can  be 
reached,  ('i-  is  found  to  be  approximately  2C„,'!  6T  is  then  \. 

Expanding  (2)  the  rise  of  specific  heat  with  temperature  should  be 
expressed  bv 

Ct=Co(1  +  6T+6=T=+  ...)...     (3) 

The  coefficient  (t  includes  any  additional  radiation  which  arises 
from  shock  at  recombination,  but  does  not  include  absorption  of  heat 
caused  by  permanent  dissociation  of  the  gases  in  fhc  calorimeter, 
which  increases  at  a  higher  power  than  the  lirst  and  raises  the  co- 
efficient of  T-  in  the  experimental  series  The  lirst  equations 
expressed  in  the  above  form  are 

Kor  No,  0.„  C:p=6o  (l-f00001.-»4  T). 
"  HJ,  C„=6-5  (l+0-fX)0i:!8  T). 
CK,  Br.„  I„  =6-5  (l+0(X)0(5ir)T). 
HoO,  H„S,  C„=8-81  (1 +0-000215  T+00(MK10025T-). 
002,  f^t),,  C„=7-0  (1 +0-00101  T- 00000002.^)  T^)  . 


*  British  A.s.sociation  Iteport,  loc.  cil.,  p.  XiO. 

t  Loc.  cit.,  p.  :i40. 

X  "The  Lfjst  Pressure  in  Gaseous  Kxplosions,"  "  I'hil.  Mag.,"  .Inly. 
U»I4,  |..  18. 

<j  ■Tlio  Total  Radiation  from  a  Oaseou-s  Explosion,"  "  I'hil.  Mug.," 
V(4.  XX.X.,  Sept..  I'll.-),  p.  a83. 

i|  D.  L.  Chapman.  "  On  the  Rate  of  Explimion  of  Cases,"  "  I'hil.  Mag.," 
.-.til  series,  Vol.  XLVII.,  1H99,  p.  90. 


4.  From  equations  (1)  and  (2)  ffN=6T.  In  the  case  of  nitrigen  at 
oOO°C.  6T=0077,  or  7-7  per  cent,  of  the  total  translational  energy 
of  the  gas  is  on  this  view  "  suppressed."  If  gas  at  this  temperature 
were  led  into  a  calorimeter  and  remained  there  long  enough  for  equi- 
partition  to  be  fully  established  it  would  give  out  in  cooling  both  as 
translational  energy  and  radiation,  more  heat  than  the  initial  tem- 
perature indicates.  This  would  be  greater  than  7-7  per  cent,  of  tlie 
whole,  since  the  suppressed  energy  is  divided  in  the  end  between  all 
the  degrees  of  freedom.  6T  is  that  portion  of  the  whole  energy 
which  takes  the  form  of  heat,  and  from  which  the  rise  of  specific  heat 
is  derived. 

The  object  of  this  note  is  to  offer  an  explanation  of  the  rise  of 
specific  heat  in  gases  with  temperature  based  on  the  obvious  mech- 
anical fact  that  when  moving  bodies  adhere  and  spin  around  their 
common  centre  of  mass  there  is  loss  of  translational  energy  of  the 
whole.  A  gas  in  which  this  action  is  proceeding  contains  more 
energy  available  as  heat  than  is  indicated  by  its  temperature  The 
specific  heats  mil  be  therefore  raised. 


ANNUAL  CONFERENCE  OF    THE  MUNICIPAL 
TRAMWAYS  ASSOCIATION. 

The  Fourteenth  Annual  Conference  of  thi.s  Association 
opened  on  Thursday  last  with  the  delivery  by  Alderman  H. 
LiNSLEY,  .J. P.  (Salford),  of  his  Pie.sidential  Address. 

After  a  vote  of  thanks  to  Alderman  Linsley  had  been  passed, 

Mr.  .J.iMES  D.^LRYiiPLE  (general  manager  of  tlie  Glasgow  tram- 
ways) read  a  Paper  on 

"Tramway  Labour  Problems  as  Affected  by  the  War." 

The  Paper  consisted  of  nofes  showmg  the  author's  experience  in 
Glasgow.  The  experience  of  large  systems  might  not,  in  many  respects, 
resemble  that  of  smaller  systems,  and  there  were  probably  conditions 
governing  the  position  in  Manchester  which  would  not  apply  to  Liver- 
pool, so  that  it  would  be  best  for  each  member  in  the  discussion  to  state 
the  local  conditions  under  which  he  had  been  working.  If  that  had 
been  a  private  meeting  they  could  have  said  a  good  many  things 
which  they  could  not  say  at  a  public  meeting  :  tlierefore  his  remarks 
were  more  noteworthy  for  what  they  omitted  than  for  what  they 
contained.  He  divided  them  under  the  headings  of  (1)  general 
staff;  (2)  traffic  or  uniformed  staff;  and  (.3)  a  few  observations  on 
their  experience  with  women  conductors. 

So  far  as  the  general  staff  of  tradesmen  and  labourers  was  con- 
cerned the  war  hcul  not  to  ;iny  iqipivciable  extent  affected  the  work- 
ing of  the  department.  A  I-.  ,ii-i.l'i;il.li'  proportion  of  the  ear  works  and 
permanent  way  staff'  was  al  tin-  ..ul  lircak  of  the  war  over  the  fighting 
age,  and  he  secured  the  services  of  a  few  men  over  40  years  of  age  to 
take  the  places  of  those  who  joined  the  Colours,  and  in  some  sections 
of  the  work  they  .struggled  on  with  the  depleted  staff.  In  the  car 
works  the  staff  in  August,  1914,  numbered  512.  Of  that  number  129 
had  joined  the  ( 'olours,  and  at  the  present  time  the  numb(^r  of  men 
eligible  for  the  Army  in  the  car  works  was  very  small.  The  total 
staff  in  the  car  works  was  now  393.  Altliough  they  had  129  fewer 
men  they  were  doing  a  considerable  amount  of  war  work.  That 
meant  that  to  some  extent  the  usual  overhaul  work  was  not  being 
carried  out  so  thoroughly  ;is  it  formerly  was,  and  they  had  entirely 
stopi)ed  new  work.  It  was  impossible  to  get  tradesmen  to  replace 
men  who  were  leaving.  The  great  bulk  of  the  men  in  the  works  had 
received  the  increase  of  wages  agreed  on  between  the  masters  and 
nu-n.  or  they  had  been  paid  a  war  boiuis  of  2s.  a  week. 

With  regard  to  the  permanent  way  and  building  repairs  staff, 
in  .August.  1914,  they  had  911  employees;  147  joined  the  Colours, and 
the  total  staff  was  now  776,  or  135  fewer  than  14  months  ago.  All 
work  on  extensions  had  been  stopped,  and  the  nun\ber  of  men  on 
repairs  and  renewals  was  slightly  less  than  before.  The  car-cleaning 
staff  had  been  reduced,  and  they  had  worked  with  a  reduced  staff, 
which  meant  that  the  cai-s  were  not  so  carefully  cleaned.  In  con- 
nection with  the  traffic  staff  they  had  experienced  most  difficulty. 
In  cleaning  cars  or  repairing  or  renewing  track  the  work  could  be 
delayed,  but  if  they  were  short  of  moformen  and  condu(-tors  cars 
must  be  kept  in  the  depots  and  the  revenue  fell.  When  the  war 
broke  out  the  uniformed  staff  numbered  3,249.  Of  that  number 
1.902  subse(|uently  joined  the  Colours  (60  \>VT  cent.),  and  the  present 
staff  numbered  3,123,  including  818  women  conductors.  Generally 
speaking  (he  men  who  were  engaged  in  ordinary  times  as  motormen 
a.'id  conductors  were  men  suitable  for  the  firing  line,  and  con.sequently 
he  imagined  that  ji  larger  proi)ortion  of  the  traffic  staff  wouUI  be 
found  to  have  joined  the  Colours  than  of  any  other  section  of  tramway 
workers.  During  the  autumn  and  winter  of  1914  they  nuide  efforts  to 
keep  up  their  staff  of  conductors  by  engaging  men  unlikely  to  be 
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accepted  for  the  Army,  but  were  unable  to  keep  pace  with  the  leak- 
age. Fortunately  nearly  all  their  conductors  in  August,  1914,  had 
been  trained  as  motormen,  and  as  more  motormen  left  the  service 
they  were  able  to  draw  on  the  conductors.  During  the  greater  part 
of  the  past  12  months  their  men — motormen  especially — had  worked 
seven  days  per  week,  and  even  with  that  help  the  service  during  the 
autunm  and  winter  had  to  be  curtailed. 

Before  the  beginning  of  I9I.5  arrangements  were  made  (without 
the  knowledge  of  the  Tramways  Committee)  for  tnong  how  women 
could  take  the  place  of  the  male  conductors,  but  as  more  men  came 
forward  they  were  able  to  go  on  a  month  or  two  longer.  As  more 
eligible  men  went  off,  by  March  last  they  were  compelled  to  try- 
women  as  conductors.  Since  that  date  they  had  got  very  few  men. 
and  those  who  had  apphed  for  places  as  conductors  were  not  of  the 
most  suitable  tvpe,  but  they  were  stUl  taking  on  as  many  men  as  they 
could  get.  They  were  still  engaging  more  women  conductors,  and 
were  training  men  as  motormen  as  fast  as  possible.  The  starting 
wage  for  male  conductors  was  27s.  per  week,  with  a  war  bonus  to 
householders  of  2s.  per  week.  The  women  were  also  paid  27s.  a  week, 
but  without  the  bonus.  The  working  week  for  the  whole  staff  was 
51  hours. 

Their  experience  -n-ith  women  conductors  was  altogether  satis- 
factory-. About  12,000  women  applied  for  situations.  They 
endeavoured  to  get  women  of  from  24  or  25  up  to  35  years  of  age  who 
appeared  to  be  strong,  and  who  knew  what  it  was  to  do  a  day's  work. 
A  large  proportion  of  them  were  married.  In  the  bulk  of  those  cases 
the  husbands  were  in  the  Army.  There  were  about  300  married 
women  and  about  55  widows.  Their  training  extended  over  eight 
days,  one  day  in  classes  punching  tickets  :.nii  collecting  fares  and 
seven  on  the  cars  with  an  experienced  male  conductor.  They  were 
quick  at  picking  up  their  duties,  and  the  passengers  were  highly 
pleased  at  the  way  they  got  through  their  work.  Passengers  were 
encouraged  to  pay  their  fares  on  the  platform  before  going  to  the  top 
deck.  From  the  start  the  men  employes  had  taken  kindly  to  the 
introduction  of  women,  and  had  done  their  best  to  make  the  work  as 
comfortable  and  congenial  as  possible.  The  women  worked  the  same 
hours  as  the  men,  but  they  rarely  asked  women  to  work  seven  days 
in  one  week.  It  was  sometimes  impossible  to  get  women  to  realise 
the  importance  of  keeping  proper  time.  I'niform  was  supplied  to 
the  women,  and  the  question  of  supplying  them  with  gaiters  was 
being  considered.  The  women  were  working  on  all  routes — some 
routes  of  (-ourse  were  quieter  and  more  respectable  than  others — but 
even  on  the  roughest  routes  they  found  the  influence  of  women 
conductors  all  for  the  good.  They  appeared  to  handle  an  unruly 
passenger  as  firmly  and  in  many  cases  more  successfully  th^  n  a 
man.  He  noticed  from  the  Press  that  on  some  systems  the  men 
appeared  still  to  have  the  last  word  in  connection  with  this  matter. 
The  public  who  were  the  owners  and  u.'iers  of  the  cars  had  apparently 
no  voice  in  the  matter.  On  other  systems  the  police  api)earc(l  to 
have  the  last  word.  If  the  Councils  who  owned  those  systems  would 
hand  them  over  to  the  Glasgow  Tramways  Committee  for  a  month  or 
so  the  police  would  be  put  right  in  double  quick  time.  He  believed 
the  employment  of  w-onien  was  the  only  solution  of  the  labour 
problem  so  far  as  the  traffic  staff  was  concerned.  Last  week  the 
Glasgow  tramways  carried  more  passengers  and  drew  more  revenue 
than  in  any  previous  week  in  their  hi.story. 


DISCCSSION. 

.Mr.  ( '.  W.  .\I.\LLiNs  (general  manager  of  the  Liverpool  tramways)  saiil 
female  labour  could  Ix'  used  for  car  cleaning  antl  also  as  conductors  where 
there  were  no  stoop  or  dangerous  gradients,  but  he  would  not  like  to  have 
to  go  Ixfore  a  coroner's  jury  to  o.xplain  how  an  accident  was  brought 
alKiut  on  a  8tcC|)  gradient  with  a  woman  conductor.  Women  were 
emplo\((l  as  car  cleaners  at  Liverpool,  and  [gave  satisfaction.  A 
difficulty  would  ari.se  when  tho  tramway  men,  who  had  joined  the  Arniy< 
returned,  as  they  must  hv  turned  adrift  if  the  females  were  to  bo  kept  on 
the  cars.  The  women  would  have  their  previous  occupation-s  closi'd  to 
them,  and  they  would  he  thrown  out  of  employment  if  the  men  won-  re- 
instated. At  Liverpool  they  had  Ik'Cu  able  to  obtain  a  sufficient  snpiily  of 
male  conductors.  There  was  a  more  Important  question  to  Ix'  considiiiil 
-  -how  the  technical  skill  of  the  Aa.sociation  (might  ho  .say  tho  intolli-oi 
iind  gciiiuH  of  the  Association?)  could  be  UH<'d  for  the  ])ro<luctiiin  <>( 
munitions  of  war.  He  had  no  dcubt  the  Minister  of  Munitions  would 
n|)proi:iato  anything  they  could  do. 

Tho  I'KEsiDB.NT:  There  Ihb  great  deal  of  work  being  done  by  tramway 
nuthoritios  who  have  the  means  to  do  the  work,  and  it  has  In-on  ac- 
knowloflgod  by  the  war  aulhorilies. 

Tho  Skckktaiiv  :  We  have  placed  the  Aitsociat ion  at  the  service  of  tho 
Munitions   Department. 

Al'l'  riniin    K.   A.   Di'nsriko.  .1.1'.   (.Southampton),  said   no  one   had 

I  that  thi'V  »hould  put  a  woman  on  the  front  of  a  car.     (Crii-s  of 

■I  ?  ")     'I'lioy  had  trioil  at  .Southampton  to  avoiil  wouu-n  laliour, 

had  now  2<).  anil  Ihoir  work  woHMntisfactory.     They  changed  I  ho 

troll,  V  |,o|oi.  B»  rareiuliy  and'cleverly  iw  any  of  tho"  mon  ha'il  doiio.     Tho 


Corporation  guaranteed  that  every  man  who  went  to  the  front  should 
have  his  place  reserved  for  him.  and  also  his  half  pay. 

Mr.  W.  MfKRAY  (manager  of  Walthamstow  tramways)  said  that  so 
far  as  Walthamstow  was  concerned  the  question  of  female  labour  was  the 
most  important  they  had  to  face.  If  women  took  the  place  of  men  to  do 
traffic  work  the  men  were  set  free  for  munition  making.  When  the 
women  were  discharged  from  tramway  work  thousands  of  families  would 
be  glad  to  have  their  assistance  in  their  home^;.  On  his  cars  at  rush  times 
they  had  sometimes  as  many  as  100  persons  on  a  car  constructed  to  carry 
52.  Even  the  police  were  not  able  to  control  it.  The  employment  of 
women  was  the  only  remedy  for  the  scarcity  of  tramway  men.  He  had 
asked  the  police  authorities  to  license  w-omen.  and  the  reply  he  received 
was  that  the  authorities  had  no  reason  to  believe  there  was  a  shortage  o£, 
suitable  labour.  It  was  stated  in  the  ■  Globe  "  that  the  Scotland  Yar^ 
authorities  would  not  license  women  because  it  would  upset  the  tradal 
unions.  Since  when  had  the  police  authorities  set  themselves  to  protecti' 
the  trade  unions  ?  He  had  men  working  seven  days  a  week,  and  conse- 
quently sometimes  12  or  14  men  did  not  turn  up  in  the  morning,  so  that 
the  workmen's  cars  could  not  be  got  out.  He  hoped  the  executive  would 
be  forced  to  take  action  to  get  power  for  the  London  tramways  to 
employ  female  conductors. 

Alderman  Sir  .J.  W.  CorRTis,  .J.  P.  (Cardiff),  said  they  employed 
between  50  and  60  females  at  CardilT.  and  their  experience  was  satis- 
factory. They  employed  some  rather  younger  females  tlian  those  at 
Glasgow,  and  he,  personally,  held  the  view-  that  they  were  rather  too 
young.  He  did  not  think  boys  or  young  girls  should  be  employed.  There 
was  an  objection  by  the  men  to  tlio  employment  of  women,  but  that  had 
l)een  overcome.  They  i)aid  the  women  5d.  an  hour,  and  they  w-ere  now- 
working  full  time — nine  hours  a  day.  They  collected  as  many  fares  as 
possible  on  the  footboard.  Later  on  a  lot  more  men  would  have  to  be 
released,  because  National  Service  was  coming.  The  military  age  would 
be  extended,  and  the  war  wovild  Ix'  a  long  one. 

Capt.  T.  Pbestiuf.  (London  County  Council),  said  he  thought  tlie 
majority  of  London  tramway  managers  were  of  o])inion  that  women  could 
be  employed  to  some  extent.  The  meeting  should  pass  a  resolution  with 
regard  to  the  employment  of  women  in  London,  and  endeavour  to  get 
the  assistance  of  the  chief  recruiting  officer  in  London  to  press  the  matter 
with  the  Government. 

Mr.T.B.GooDYER  (manager  of  Croydon  t  ramways)  said  he  communicated 
with  the  Commissioner  of  Police  with  loL'aid  to  the  omployment  of  women 
and  he  declined  to  entertain  thc]iroposal.lmt  he(Mr.  (!oodyer)hadheard 
that  at  the  present  moment  the  Commissioner  was  likely  to  veer  round  fi"om 
tho  cast-iron  attitude  which  he  gi-iieriill\'  adopted  in  trsmw-ay  matters. 

Alderman  Brow->-  (Leeds),  said  tlioio  was  always  a  big  demand  for 
women's  labour  in  Leeds.  Since  the  war  broke  out  it  had  lieen  as  great 
as  the  demand  for  male  labour,  so  they  had  not  engaged  any  women 
conductors  yet,  but  the  Committee  were  ready  to  do  so  when  necessary. 
He  was  struck  by  Mr.  Dalrym|>le"s  figures  as  to  the  reduction  of  the  staff. 
The  (juestion  how  far  working  expenses  could  be  reduced  while  still 
working  efficiently  was  an  important  one.  There  had  always  been 
suggestions  that  municipalities  employed  more  labour  than  was  absolutely 
necessary.  Mr.  Dalrymple  had  said  the  women  conductors  had  no 
trouble  with  rowdy  pas.sengers  in  Glasgow-,  but  that  was  to  be  exiiected 
of  Scotchmen.  They  had  experience  of  a  Scotchman  in  connection  with 
tho  tramways  at  Leeds,  and  all  the  ladies  spoke  in  praise  of  him.  He 
(Aid.  Brown)  did  not  like  the  idea  of  bringing  in  women  who  had  no 
experience  and  immediately  paying  them  a  man's  rate  of  pay.  By 
paying  a  woman  conductor  27s.  a  week  to  begin  with  they  w-ould  be  in 
competition  with  every  other  employer  of  labour  in  their  city.  There 
were  few  trades  that  could  afford  to  pay  a  minimum  of  27s.  for  female 
labour. 

ilr.  A.  L.  C.  Fell  (chief  officer  of  London  County  Coimcil  tramways) 
-said  in  the  past  he  had  been  rather  up  against  the  police  on  various 
occasions,  but  it  was  only  ri)»ht  to  say  that  on  this  occasion  the  Com- 
missioner had  tried  to  meet  them.  He  had  allowed  them  during  the  past 
12  months  to  overload  the  cars,  and  by  that  means  they  had  released  an 
enormous  number  of  men  whose  loss  w-ould  otherwise  have  crippled  the 
service.  He  thought  that  in  that  w-ay  the  Commissioner  had  produced  an 
excellent  argunuMit  against  the  employment  of  women.  It  would  be 
scandalous  to  ask  w-omcn  to  collect  fares  on  those  overloaded  cars  at  tho 
rush  period.  There  were,  however,  parts  of  tho  L.C.C.  system  where 
women  could  be  employed,  especially  on  the  trailers  and  on  tho  single- 
deck  cars  which  ran  through  the  Kingsway  subway. 

Alderman  F.  S.mith  (Liverpool)  said  wonu'n  won^  subject  to  disabilities 
from  which  men  wore  free.     Wlien  people  said  Mr.  Mallins  was  wrong 
tlioy  ought  to  give  him  some  credit  for  his  40  yivirs'  experience  at  Liver- 
pool.    They  had  a  pierhead  traffic  consisting  of  crowds  of  tripix-rs.  and 
tlicro  was  a  good  deal  of  overloading,  ami  it   was  a  question  whether, 
w-(unen  were  quite  suitable  for  service  there.     Lloyd  George  had  toldU 
them  the  "silver  bullet  "  was  going  to  win,  but  municipalities  had  lieeifP 
giving  war  lionuses  and  raising  wages,  and  the  Government  departments 
had  iH'on  unnecossarily  extravagant. 

Mr.  A.  R.  Fearslev  (manager  of  Sheffield  tramways)  said  Sheffield 
hud  .'too  women  conducti>rs,  and  they  were  goinj:  to  adil  to  the  numlKT 
oaoli  week.  They  wore  (luite  .satisfaotorv.  An  important  matter  was 
their  selection,  they  had  had  very  few  who  had  to  l)o  disiKUi.sod  with. 
Tlii-\-  set  out  for  women  from  24  to  35  voars  of  ago.  hut  tliey  got  excellent 
woii'ion  conductors  at  21  and  22.  they  had  no  dilficulty  in  getting 
enough  applieatiiuis.  The  wages  wore  tho  .same  as  the  men  slartoil  with 
-  ImI.  iKT  hour.  The  women  were  allowed  a  double  meal  lime  (!H> 
minutes),  and  there  wius  a  lar>io  club  roiun  in  tho  oontre  of  tho  city  when' 
thov  got  meals  and  hanch'il  over  their  c<q>|MT.s  oollectod  as  faros  to  a 
woman  cashier.      With  roL'ard  to  women  cHiductors  on  stoop  irrailicnts 
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he  thought  Mr.  ilallins  was  HTong.  They  had  at  Sheffield  gradients  as 
steep  as  any  in  the  countrj'  {1  in  9-6),  and  at  the  previous  day"s  Council 
meeting  £1  was  presented  to  a  woman  conductor  who  had  stopiwd  a  car 
which  the  raotornuin  had  been  unable  to  prevent  from  running  back. 
The  women  were  inclined  to  be  a  little  behind  time,  but  the  appointment 
of  a  woman  ins)X'ctor  had  resulted  in  an  improvement  in  that  respect. 
They  did  not  miss  duties  any  more  than  the  men.  They  had  a  2.5  per 
cent,  increase  of  traffic  each  week  over  the  corresponding  week  of  last 
year,  and  the  women  dealt  with  it  a.s  well  as  men  could.  The  munition 
works  took  away  their  leading  hands  by  offering  them  practically  double 
the  wages  they  liad  been  receiving,  and  consequently  the  staff  was  in 
eome  instances  only  -"iO  per  cent,  of  what  it.  was  12  months  ago. 

Alderman  Bantox  (Leicester)  said  the  note  sounded  from  Leeds 
seemed  to  Ije  that  if  women  were  engaged  they  should  economise  in  wages. 
He  did  not  think  it  desirable  t  hat  that  should  go  out  from  that  Conference. 
The  men  would  he  up  in  arms  if  they  found  that  was  the  i<lea  underlying 
the  change.  If  efficient  work  was  got  from  the  women  they  should  Ije 
paid  honestly. 

Bailie  Kirkland  (Glasgow)  traversed  more  or  less  the  same  ground  as 
Mr.  Dalrvmple.  and  added  that  in  employing  800  out  of  12,000  women 
who  ap]ilied  he  did  not  think  they  were  interfering  much  with  fenuile 
labour  in  the  district .  It  was  distinctly  understood  that  any  man  who  joined 
the  Colours  and  was  fortunate  enough  to  return  would  have  his  job  back. 

Councillor  Bishop  (Walthamstow)  said  his  Council  applied  to  the 
Commissioner  of  Police  for  licences  for  two  men.  He  kept  them  waiting 
nine  days  in  one  case  and  14  in  the  other.  In  the  meantime  the  men 
started  work,  the  manager  was  summoned  for  employing  them  and  the 
magistrates  dismissed  the  case.  Mr.  Fell  told  them  the  Commissioner 
allowed  them  to  overcrowd  their  cars.  He  (Mr.  Bishop)  did  not  consider 
that  advisable.  He  proposed  that  a  resolution  lie  adopted  asking  the 
Commissioner  of  Police  to  reconsider  his  decision  in  view  of  the  evidence 
available  as  to  the  shortage  of  men,  and  the  success  of  the  employment  of 
women  conductors  outside  London. 

Some  delegates  did  not  favour  this,  and  the  matter  dropped. 

C'apt.  T.  Prestice  (L.C.C.)  proposed  and  Mr.  L.  E.  Harvky  (tramway 
manager  at   Ilford)  seconded  the  following  resolution,  which  was  passed  : 

'"  That  this  meeting  of  the  Municipal  Tramways  Association  hereby 
requests  the  Executive  Committee  to  approach  the  Home  Secretary  with 
the  object  of  urging  the  removal  of  the  present  restrictions  as  to  the 
emploj'ment  of  women  as  tramway  conductors  in  the  Metro])olitan  area." 

Mr.  \V.  J.  Sqiires.  .J.P.  (L.C.C),  said  he  thought  tramway  managers 
all  over  the  country  would  sympathise  with  the  London  tramway 
managers.  He  had  recently  noticed  the  female  employes  on  the  Brighton 
tramways,  and  he  congratulated  the  manager  on  the  way  they  were 
doing  their  dut}-. 

The  \'ifE-PRESiDENT  (Mr.  P.  Fisher,  general  manager  of  the  Dundee 
tramways)  said  women's  labour  was  scarce  in  Dundee  ;  they  were 
importing  women  for  the  mills  working  on  goods  forthe  Army  and  Navy, 
and  it  would  be  almost  improper  for  the  tramway  management  to 
encroach  upon  that  supply  of  labour.  About  one-third  of  the  tramway 
employes  enlisted,  and  others  had  left  for  munition  work.  Since  the  war 
started  they  had  never  taken  on  men  fit  for  military  .service,  and  of  those 
they  took  on  60  per  cent,  had  failed  through  lacking  the  steadiness 
required  in  the  tramway  .service.  About  17  per  cent,  of  the  -staff  had 
left,  and  gone  into  other  employments.  He  had  come  to  the  conclusion 
that  there  was  not  a  sufficient  supply  of  male  labour  to  carry  on  the 
tramway  bu.siness  in  an  efficient  way. 

The  President  said  they  had  found  the  women  satisfactory  at  Salford, 
and  that  the  amount  of  sickness  was  greater  amongst  the  males  than 
amongst  the  females. 

A  vote  of  thanks  to  Mr.  Dalrymple  was  then  passed. 

Mr.  A.  Baker  (general  manager  of  Birmingham  Corporation 
tramways),  in  introducing  tlie  subjcrt  of 

"Financial  Problems  as  Affecting  Tramways  During  the  War," 
said:  In  the  early  days  of  municipal  tramways  it  was  generally  laid 
down  that  the  tramways  should  be  run  on  strict  business  lines,  but  in 
some  cases  it  was  held  not  to  be  neces-sary  or  desirable  to  make  large 
protits  so  long  as  the  undertaking  paid  its  way.  ^  et  ratepayers 
using  the  tramways  infre()uently  thought  it  unfair  that  the  u.sers 
should  have  all  the  advantages,  and  contended  that  after  keeping 
the  system  in  a  sound  financial  condition  substantial  sums  should  he 
liande^i  over  for  the  relief  of  the  rates.  Generally  sj)eakiiig  lite 
luunicipalitie.'^  have  struck  the  happy  medium  and  have  given 
(rcjjuent  and  cheap  services  as  well  as  considerable  sums  to  the 
lK)rough  funds.  In  .some  cases  Corporations  seemed  to  vie  with  each 
other  as  to  who  should  give  the  longest  ride  for  a  penny  fare.  .Many 
towns  gave  2  to  2J  miles  for  a  jienny,  antl  some  nearly  .3  miles. 
Wages  were  ti.xed  liberally  compared  with  what  had  been  paid  pre- 
viously, and  the  tnnnicipalities  granted  concessions  here,  there  aiul 
everywhere  without  counting  the  cost.  During  the  last  thn'e  or 
lour  years  expenses  had  gone  up  considerably,  constant  demands 
hati  been  niatle  for  increases  in  wages,  prices  of  materials  hiul 
largely  increased  and  many  tramway  managers  had  begun  to  l<M)k 
at  the  tiiuiiuial  situation  somewhat  anxiously  before  the  war  br)ki- 
out.  Since  the  outbreak  of  hostilities  still  higher  w;igcs  and  war 
boiuLscs  were  demanded  and  given,  and  in  many  (owns  allowances 
were  made  to  dependents  of  traniwaymen  who  had  juincd  H..M. 
J"'orces.     With   regard   to  allowances  to  depen<liiils.  (ihusgow  this 


year  would  pay  £66,000,  Mancliester  £70  000,  Birmingham  £3  ',000, 
Liverpool,  £35^0  jO.  Sheffield  £11,500  and  Leeds  £7,.5O0. 

Mr.  Baker  submitted  the  following  figures  showing  the  increased 
burdens  of  tramway  undertakings  : — 

Increa.sed  cost  of  materials  in  191.^  over  l!tI2-I3  :  Iron  and  steel 
bars,  80  per  cent.  ;  trolley  wii-e,  30  per  cent.  ;  oils  and  greiises,  10  per 
cent.  ;  steel  tyres,  80  per  cent.  ;  malleable  iron  castings,  20  percent.  ; 
car  furniture,  10  per  cent.  ;  timber,  30  to  80  per  cent.  ;  brake  blocks. 
25  per  cent.  ;  trolley  wheels,  10  per  cent.  ;  gimmetal  castings,  15  per 
cent.  ;  glass,  25  to  50  per  cent. 

Increased  cost  of  labour,  1915  over  I9I2-I3  :  Motormen  and  con- 
duc  ors,  II  per  cent.  ;  shednien,  8i  per  cent.  ;  handymen,  8  per 
cent.  ;  skilled  trades,  7i-  to  I2i  per  cent. 

Local  rates  in  1912-13  were  £20,218  ;  in  1913-14,  £.36,790  ;  and  in 
1914-15,  £42,093.  These  increases  were  mainly  due  to  a  revaluation 
of  the  imdertaking  whereby  the  assessments  were  increased  100  per 
cent. 

Income  tax  on  profits  :  1912-13,  imdertaking  assessed  at  £146,586, 
tax  £8,551  ;  1913-14,  £152,137,  tax  £8,875  ;  1914-15,  £148,445,  tax 
£12,370.  On  the  assumption  that  in  1915-16  the  assessment  is  same 
as  last  year  the  tax  will  be  2s.  6d.  in  the  £=£18,556  ;  ijicrease  over 
1912-13,  £10,000. 

In  1912-13  receipts  were  £581,566,  interest  and  sinking  fund  re- 
quired £485,794,  and  depreciation  £45,000,  the  .surplus  to  relief  of 
rates  being  £62,248.  In  1913-14  the  receipts  were  £635,470,  interest. 
&c.,  was  £567,788,  depreciation  £31,000,  and  surplus  £45,168  ; 
whil  in  1914-15  receipts  w^ere  £647,014,  interest,  &c.,  required 
£604,844,  and  depreciation  £17,596,  leai-ing  a  surplus  £30,130. 

Receipts  per  car-mile  were  in  August,  1914,  1017d.  ;  .\ugust, 
191.5,  1318d.  (increase  30Id.)  ;  June,  1915,  llf)9d.  ;  Augu.st,  1915, 
I3-18d.  (increase  1-4  d.)  =  £1,666  per  week. 

Mr.  Baker,  continuing,  said  wages  had  been  steadily  forced  up  in 
Birmingham,  and  the  figures  were  perhaps  indicative  of  tramways  all 
over  the  coimtry.  With  regard  to  the  figures  given  above  for 
income  tax,  these  were  written  before  Mr.  McKenna  produced  his 
Budget.  Therefore,  the  figures  required  modification,  .\ssuming 
the  assessment  to  be  £148,445,  the  tax,  increased  from  Is.  8d.  to 
2s.  6d.,  would  require  a  payment  of  £18,556.  The  net  result  was 
that  the  working  expenses  with  the  debt  charges  in  Birmingham 
got  perilously  near  the  point  where  they  would  balance  the  receipts, 
for  the  £30,000  mentioned  above  as  the  surplus  to  relief  of  rates  for 
1914-15  should  have  gone  to  depreciation,  but  the  Finance  Com- 
mittee, no  matter  what  concessions  had  been  made  to  passengers  or 
to  labour,  no  matter  how  heavily  the  receipts  might  have  been  hit, 
generally  wanted  more  every  year  than  the  previous  year  to  keep 
down  the  rates  or  to  counteract  the  extravagance  of  some  of  the 
spending  committees.  Public  services  ought  not  to  be  starved  to 
keep  down  the  rates.  The  financial  problem  was  beconting  acute, 
and  the  question  arose  as  to  the  best  way  to  meet  it.  It  seemed  to 
him  there  was  only  one  way  and  that  was  to  increase  the  selling  price 
of  the  article  they  had  to  offer,  viz.,  the  tram  ride.  Tramways  were 
as  much  a  business  as  gas  or  electric  light,  and  the  variotis  gas  and 
electric  light  undertakings  had  not  hesitated  to  raise  their  prices. 
He  had  heard  it  suggeste<l  that  the  first  effort  should  be  in  economy, 
that  reconstruction  of  track  should  be  put  off  and  repairs  and  painting 
of  lolling  stock  should  be  reduced  to  the  minimum,  but  they  knew 
that  economies  in  that  direction  woul<l  be  of  the  worst  kind  and 
would  only  result  in  increasing  the  financial  ilitlicultics  by  setting  up 
a  store  of  liabilities  which  would  probably  never  be  overtaken.  When 
the  proiw)sal  to  put  up  the  selling  price  was  put  fully  before  the 
Tramways  Committee  they  saw  the  w-isdom  of  it  failing  anything 
better,  and  the  new  scheme  of  fares  was  api)roved  by  the  Council 
pnw^tically  without  di.ssent.  The  new  scale  reduced  the  length  of 
the  first  penny  stage  from  the  centre  of  the  city  fiom  an  average  of 
2  miles  to  If  miles,  the  I.Ul.  stages  were  increa.sed  to  2d.,  and  the 
2d.  stages  to  2.Jd.  and  workmen's  penny  return  tickets  were  aban- 
doned. Some  critics  said  it  was  a  mistake,  and  that  the  financial 
position  of  the  imdertaking  would  be  much  worse.  The  result  was 
that  there  was  no  grumbling  on  the  part  of  the  piissengers,  the 
venture  had  proved  to  be  thoroughly  justified,  which  might 
lie  seen  from  the  receipts  per  car-mile  already  mentioned.  The 
comparison  between  .Aug.,  1914,  and  .\up.,  1915,  however,  was 
not  a  fair  critericm,  and  that  was  why  he  had  stated  the  earnings  in 
June,  1915  (the  month  before  the  new  scale  was  put  into  opera 
tion),coin[)ared  with  hih  the  August  receipts  showeil  a  rise  of  l-49d. 
i£l,C(j(i  over  the  June  figures.  It  might  bo  .said  th  t  the  .Juiu' 
figures  were  good  enough,  and  higher  than  the  average  of  many 
towns.  He  agi-eed  that  would  be  .so  under  normal  conditions,  bur 
the  high  average  was  produced  lo  a  large  extent  by  overcrowding, 
owing  to  a  reduction  of  10  percent,  in  the  service  which  would  not  be 
toh'rat<"<l  if  it  w<Te  not  war  time.  It  might  be  suggested  that  fares 
would  be  reiluced  lo  Iheir  former  level  after  the  war,  and  there  woiil  I 
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be  a  good  deal  of  force  in  that  if  wages  could  be  put  down  again,  but 
who  beheved  that  the  increases  granted  on  account  of  the  high  cost 
of  living  would  ever  go  back  to  the  old  level  or  that  war  bonuses 
would  ever  be  withdrawn.  He  did  not  think  so.  War  allowances 
to  dependents  would  disappear,  but  there  would  be  responsibilities 
to  disabled  and  womided  soldiers  which  would  keep  the  expenses  up. 
Traffics  being  higher  all  over  the  country,  it  might  be  asked  why 
raise  the  prices.  His  reply  was  that  they  had  raised  the  prices  while 
the  money  was  about.  There  would  be  a  tremendous  slump  when 
tlie  war  was  over,  money  would  be  scarce  and  they  could  not  put  up 
fares  then.     They  would  be  £70,000  or  £80,000  better  off  this  year. 


DISCUSSION. 

Mr.  C.  W.  JIallins  (Liverpool)  said  electric  traction  was  commenced 
in  this  country  on  lines  that  some  people  thought  were  not  financially 
sound.  He  thought  ilr.  Baker's  figures  demonstrated  that  this  was  so 
and  that  his  proposals  should  be  adopted  where  they  were  suitable  to 
jiarticular  systems. 

Mr.  Akthtk  Ellis  (general  manager  of  Cardiff  tramways)  said  he 
thought  ilr.  Baker's  Paper  left  little  room  for  diseu.ssion,  but  he  would 
have  thought  that  in  an  important  city  like  Birmingham  before  con- 
sidering for  a  moment  the  relief  of  rates  they  would  have  secured  the 
payment  of  a  necessary  sura  to  depreciation  fund.  If  during  1912-13 
£45,000  was  required  for  depreciation  fund,  to  put  by  onlj'  £17,500  for 
1914-15  meant  that  at  a  later  stage  they  would  have  a  lot  of  arrears  to 
make  good.  He  thought  thej'  were  wise  in  increasing  the  fares,  and  he 
would  advise  them  to  try  and  keep  them  at  the  increased  rates.  It  was 
laid  down  by  Cardiff  Corporation  that  before  any  relief  of  rates  was  con- 
sidered the  depreciation  and  reserve  funds  should  be  secured.  He  agreed 
that  economy  in  regard  to  cars,  &c.,  would  cause  discontent  amongst 
passengers  and  accumulate  arrears  that  would  never  he  got  over. 

Alderman  R.  A.  Smithson  (Leeds)  said  he  gathered  from  some  speakers 
that  the  fares  adopted  by  tramway  undertakings  in  the  early  days  were 
fallacious.  He  thought  that  a  misleading  statement.  Results  had 
])roved  in  the  main  that  municipalities  had  adopted  a  wise  course  in 
offering  excellent  travelling  facilities.  The  public  liad  responded  and 
made  the  undertakintrs  on  tlie  whole  sound  and  prosperous.  Managers 
were  naturally  keen  on  having  large  depreciation  funds,  but  perhaps  in 
later  years  depreciation  was  less  needed.  He  agreed  with  Mr.  Baker's 
])rocedure  in  taking  the  money  while  it  was  there.  When  he  heard  Mr. 
Baker  say  the  Birmingham  |X'ople  submitted  to  the  increased  fares 
without  a  grumble  he  wondered  whether  he  was  listening  to  a  sober 
Hnancial  .statement  or  a  fairy  tale.  He  could  not  imagine  the  same 
thing  happening  in  a  Yorkshire  town.  It  was  futile  to  try  and  form  any 
sound  judgment  as  to  what  would  hap]x;n  in  the  future,  but  he  thought 
there  was  no  object  in  taking  a  ixfssiraistic  view  of  it.  He  thought  the 
tramway  undertakings  would  continue  to  enjoy  the  confidence  of  the 
public. 

Bailie  Alston  (Glasgow)  said  no  trading  dc])artment  should  contribute 
to  the  rates  so  long  as  there  was  any  indebtedness  to  the  public  out- 
standing. He  thought  payment  to  the  rates  was  bad.  It  was  the  worst 
form  of  finance  and  led  to  reckless  and  careless  e.\i)enditure.  The  best 
thing  was  direct  assessment  of  the  people — preferably  upon  income  and 
not  rateable  values.  That  was  the  best  method  of  raising  money.  He 
hoped  that  conferenix;  would  deprecate  strongly  the  system  hitherto 
•  ibtaining  <•{  the  municipality  S'ling  to  certain  departments  and  ;isking 
for  large  sums  instead  of  relyiniinn  the  rates.  In  Glasgow  the  tramways 
were  part  of  the  Common  Good,  and  any  surjiluses  went  into  that  fmid 
and  could  bt-  used  for  purpo.ses  for  whiuii  they  could  not  come  on  the 
rates.  The  first  consideration  of  all  tramway  imdertakings  shouKl  Ije 
that  they  were  on  a  sound  financial  basis,  the  depreciation  and  sinking 
funds  lieing  paid  bt^fore  a  |>enny  was  paid  to  the  rates. 

Alderman  F.  4S.MITII  (Liverpool)  said  he  disagreed  with  the  last  speaker. 
He  thought  the  ratepayers  should  have  some  relief  from  the  profits,  so 
that  the  raCspaycrs  of  a  few  years  hence  should  not  have  the  imdertaking 
entirely  at  the  cost  of  those  who  had  gone  bi-forc.  _He  agreed  with  .Mr. 
I5aker  that  it  was  bfwt  to  get  the  money  while  it  was  about. 

-Mr.  ,J.  M.  Mf'Ki.iiov  (gi^neral  manager  of  .Manchester  tramways)  said 
Mr.  Baker's  principle  ,s<*me<l  to  Ix-  to  increa.se  fares  to  make  the  net  profit 
greater.  He  thought  they  should  Ik;  careful  bt^fore  accepting  that  as  a 
Kcncral  jirinci[)le.  From  the  start  the  cost  of  o|KTation  of  tramways  had 
bt'cn  going  up  and  in  many  of  tlie  larger  towns  the  average  fare  had  Iwen 
going  down  while  they  hiwi  .s<>oure<l  incroiused  net  results.  In  Manchester 
they  had  reduced  their  fares  from  time  to  time,  but  the  average  earnings 
|>er  head  of  the  population  had  gone  up.  The  .sanu'  thing  was  true  of 
every  large  city  in  the  worjtl.  Thi^re  wius  a  tendency  to  get  more  rides 
]K'r  hear!  of  [Kjpulation  and  it  v/nn  th.^t  in  the  pa.st  that  had  enabled  them 
to  meet  the  growing  expenses.  He  did  not  think  it  ought  to  go  out  fmm 
I  ho  Association  that  the  right  way  to  meet  their  present  difficulties  was 
to  increase  their  fares. 

Mr.  C.  .7.  .SeBNOKB  (general  manager  of  Bradford  tramways)  .said  this 
was  till'  first  time  no  far  as  he  knew  that  they  had  hail  a  large  example  nt 
the  jKilicy  of  raising  fanM.  Mr.  liiiker  had  told  them  it  had  rt'sulted  in 
an  incrfa-M-  of  £l,(>6n  per  week  in  the  receipts  of  August  la.sl  compari'il 
with  .luni'.  This  waM  an  exwedingly  important  ri'sult  nnil  worthy  <if 
eonnidiralion.  He  diil  not  want  it  to  go  out  that  the  Conference  wius 
singinK  a  swan  sf)ng.  There  wn,s  no  nwid  for  it.  Oinsidering  this  terrible 
war  it  was  n-itouiidinn  that  tlii'y  bail  done  a-s  well  as  they  were  doiuK  lo- 
<lay.  Kunnu  the  Uit  HI  or  I7'v<-nrs  they  had  plaei?(l  themw'lves  in  the 
iwwition  C.I  Miiiplying  n  ^niat  public  service  not  li^ts  in  importance!  than 
M.iter,  gas  and  other  rommodilie.s.      Whatever  happened  their  tramwayjt 


would  have  to  go  on  and  the  revenue  would  have  to  come  from  the 
pas.sengers.  Whether  men  would  demand  the  same  or  more  wages  after 
the  war  they  could  not  say,  but  the  law  of  supply  and  demand  would 
.settle  the  matter. 

«.  Mr.  H.  JIoZLEV  (manager  of  Burnley  tramways)  said  they  thought  m 
Burnley  that  on  their  tramway  undertaking  they  should  receive  iT divi- 
dend of  3J  per  cent,  per  annum.  They  could  use  it  in  relief  of  rates  or 
anything  else,  but  they  thought  they  should  be  able  to  hand  over  3J  p^- 
cent,  to  the  Finance  Committee.  Any  other  view  would  not  appeal  to 
a  Lancashire  man.  \Miether  provision  for  depreciation  could  Ix?  sus- 
pended depended  upon  what  had  already  been  accumulated.  At  Bundey 
they  had  suspended  the  fund  temporarily  and  allowed  the  surplus  to  go 
in  relief  of  rates.  Their  fares  were  satisfactory  to  the  public,  and  yet  the 
fares  in  Manchester,  Birmingham,  Bradford,  Sheffield  and  other  large 
cities  would  mean  ruin  to  the  Burnley  tramways.  Burnley  was  makin" 
dependents  allowances  in  connection  with  the  war.  He  did  not  object 
if  the  Councils  realised  what  they  were  doing  and  if  they  considered  the 
case  of  the  man  in  the  same  trench  from  the  same  town  paying  his  portion 
of  the  allowance  and  getting  nothing.  But  he  did  not  tliink  it  wise  to 
say  you  were  going  to  consider  the  question  of  allowances  for  wounded 
and  disabled  men — a  duty  which  belonged  to  the  Government  and  which 
they  W'Cre  already  providing  for.  For  three  years  after  the  war  of  1870 
there  was  a  good  time  in  this  country  with  high  prices  and  high  wages. 
Why  should  there  not  be  a  similar  effect  after  this  war.  Mr.  Bilker  had 
proved  that  the  increase  of  fares  had  brought  a  net  increase  in  profit. 

Sir  JoHX  Courtis  (Cardiff)  said)  said  f  orthe  last  few  years  the  Cardiff 
tramway  department  had  contributed  to  relief  of  rates,  but  this  year  tlioy 
had  not  done  so.  Thej  had  been  putting  aside  certain  sums  which  the 
Borough  Treasurer  had  certified  as  the  projwr  sums  to  deal  with  recon- 
struction of  track,  but  the  amount  had  been  found  inadequate  bec;iuse 
the  track  required  lenewing  long  before  the  expiration  of  tlie  30  years 
allowed  for  the  repayment  of  the  loan.  He  beheved  that  when  the  war 
bonus  was  stopped  the  men  would  want  an  increase  of  wages.  The 
working  man's  policy  seemed  to  be  that  if  there  was  any  increase  in  the 
cost  of  living  it  must  be  met  by  his  employer. 

Mr.  .1.  B.  H.iMiLTOS  (general  manager  of  Leeds  Tramways)  said  he 
disagreed  with  the  general  tone  of  the  Paper.  In  many  respects  it  was 
unpatriotic.  Most  tramway  managers  were  putting  off  capital  expendi- 
ture so  that  the  money  could  be  use.l  to  fit'ht  the  war.  He  did  not  think 
they  should  charge  more  for  a  ssrvice  which  it  was  possible  to  give  at  the 
old  prices.  It  ought  not  to  go  forth  that  the  tramways  intended  to 
adopt  the  policy  of  taking  the  money  while  they  had  the  chance. 

Mr.  W.  T.  RoBSOX  (general  manager  of  Southampton  tramways)  asked 
if  Jlr.  Bakers  increased  profit,  due  to  increased  fares,  was  not  an  inflated 
increase  due  to  the  high  wages  ])eople  in  Birmingham  were  getting  ? 
When  the  people  began  to  feel  a  pinch  Mr.  Baker  might  have  to  put  his 
fares  down. 

Councillor  Bishop  (Walthamstow)  reminded  Mr.  Baker  that  Mr. 
McKenna  had  decided  to  take  50  per  cent,  from  all  abnormal  war  profits, 
and  suggested  that  the  increased  receipts  were  due  to  Birmingham  b!"ing 
a  mtniitions  area,  and  that  it  might  not  l)e  wise  for  Mr.  Baker  to  make  the 
circiunstances  too  public. 

Councillor  W.  J.  T.  CuLLis  (Ilford)  said  there  was  little  in  his  district 
to  enable  fares  to  be  raised  ;  moreover,  they  had  halfpenny  fares,  and  it 
would  be  extremely  difficult  to  deal  with  those.  He  agreed  that,  if 
jjossible,  a  certain  percentage  of  the  accumulated  profits  should  revert 
to  the  owners  of  the  tramways.  At  the  same  time  he  was  in  accord 
with  a  sound  position  as  regarded  depreciation  fund. 

Aid.  Flint  (Leicester)  said  the  question  was  whether  it  was  better  to 
]iut  u|>  with  a  deficit  or  take  steps  to  prevent  it.  At  Leicester  they  wor« 
doing  very  well,  receipts  were  going  up,  but  their  expenses  would  be 
£40,(1(10  to  £45,(KX)  more,  and  they  decided  to  try  and  keep  on  the  safe 
side  anfl  follow  the  lead  of  Birmingham.  Towns  which  did  not  take  that 
course  woidd  regret  it.     They  had  had  very  little  grumbling  in  Leicester. 

Mr.  W.  MiRRAV  (manager  of  Walthamstow  tramways)  slid  the  ques- 
tion was  more  for  the  Comu  ils  than  for  the  managers.  Managers  shouhl 
not  be  recpiired  to  t  ikc  tlic  rcs])onsibility  for  the  policy  adopted.  If  he 
could  widen  out  his  services  from  3  to  5  or  from  o  to  10  minutes  ho  ooiild 
make  the  coiUH'rn  pay  well,  but  circumstances  preventi^d  this — 4.hcy 
carried  10,000  i^eople  at  a  dead  loss  every  morning.  If  the  Cotmcils  said 
the  tnidertakings  were  to  be  run  to  pav  it  could  easily  be  done. 

Mr.  H.  E.  Rlaix  (Cmhrground  F.kctiic  Railways  of  Ix)iulon)  did  not 
discuss  the  PajHT,  but  thaiikiil  tlic  .Association  fur  inviting  him  tobopro- 
scnt,  and  said  his  recollect  ions  of  his  connection  with  the  Association  wens 
of  the  warmest  character.  The  tramway  authoritiismijjht  feel  proud  of  the 
patriotism  of  the  men  who  had  joined  the  Colours  and  t  >  do  munitions  work. 

.Mr.  A.  Baker  said,  in  reply  to  the  discussion,  he  had  not  suggested  that 
the  other  ilelegates  should  go  home  and  at  once  raise  their  fares.  He  had  J 
ordy  said  that  was  how  Hirniinghain  had  met  their  financial  problem.  oadH 
they  were  aatislied  with  the  result.  Tramway  fares  were  fixed  wbM' 
wanes  wi^re  30  or  40  |M>r  cent.  Ic'ss  than  at  present,  and  cnile.ss  the  tattt 
had  Iwen  loo  high  all  those  years  he  did  not  sec  how  the  undcrtjikiogs 
could  live  on  them  now,  having  regard  to  incrcasi-d  cost  of  produoiion. 
If  the  selling  price  was  the  same  as  the  cost  of  production  the  patroiu 
nnist  lie  asked  to  pay  more  or  they  must  go  to  the  city  as  a  wholes  and  ask 
for  £5,0(K)  or  £(i,000  to  cover  the"  lo.sses  durinE  the-  last  year.  He  knew 
that  Hirmingham  conditions  were  not  applieal)le  to  other  places  and  that 
local  ccuiditions  had  to  lx<  considered.  He  had  In-en  accused  of  un- 
patriotic conduct  in  .saying  they  were  (letting  the  money  while  it  w«« 
aiiout  and  in  not  putting  off  rec-onsi ruction  of  tramways.  If  they  were 
not  rc'constructed  he  would  have  (o  stop  running,  and  he  woidd  lie  piling 
up  a  store  of  rc's|H>nsibility  which  woidcl  be  difficult  to  wi|«'  off. 

A  vote  of  thanks  to  .Mr.  Uaker  closeil  tlio  day's  proceedings. 
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DIRECT-CURRENT  MOTOR  SPEED  REGULATION  BY 
RESISTANCE  IN  THE  ARMATURE  CIRCUIT.  WITH 
SPECIAL  REFERENCE  TO  THE  DIVERTER  METHOD- 

BY  THOMAS  CARTER. 

Summary. — This  article,  after  indicating  the  conditions  of  speed 
regulation  under  which  the  use  of  resistance  in  the  armature  circuit  of 
s  motor  may  be  considered  advisable,  and  pointing  out  the  accompanying 
disadvantages  as  regards  low  efficiency  and  instability  of  speed  when 
regxilation  is  obtained  by  this  de\ice,  proceeds  to  consider  the  conditions 
under  which  diverter  resistance  may  be  usefully  employed  in  addition 
to  ordinary  series  resistance.  On  the  assumption  of  a  certain  sequence 
of  operations  in  causing  the  speed  of  the  motor  to  increase  from  zero  to 
normal,  mathematical  expressions  are  obtained  showing  the  correspond- 
ing changes  in  the  various  parts  of  the  circuit  in  regard  to  current, 
resistance,  &c.,  and  the  relations  are  also  shown  graphically.  Some 
special  cases  are  then  considered,  including  that  of  the  effect  of  varying 
stiffness  in  starting  a  driven  machine,  and  finally  there  is  an  investigation 
of  the  changes  in  speed  which  result  from  changes  in  load  while  the 
-regulating  resistances  remain  unchanged,  showing  that,  especially  at 
very  slow  speeds^,  the  change  is  much  less  when  a  diverter  is  employed 
than  when  only  resistance  is  in  circuit.  The  change  is  shown  to  be  a 
rectiUnear  one. 


I. 

Modern  practice  demands  increasingly  large  speed  ranges  in 
direct-current  motors,  and  while  the  use  of  interpoles  and  other 
improvements  in  design  have  made  it  possible  to  procure,  by 
shunt  regulation  alone,  variations  in  speed  very  much  greater 
than  were  usual  not  so  many  years  ago,  there  still  frequently 
arise  cases  where  the  difference  between  the  minimum  and 
maximum  required  speeds  is  too  much  for  shunt  regulation  only 
without  enormously  and  unnecessarily  increasing  the  cost  of 
the  machine.  An  example  of  such  a  case  is  found  in  conditions 
which  require  a  shunt  range  from  some  medium  speed  to  a 
higher  speed,  and,  in  addition,  one  or  two  very  low  speeds  for 
some  preliminary  purpose,  say,  only  one-twentieth  or  one- 
thirtieth  of  the  maximum  speed.  The  requirements  of  such 
a  case  are  usually  met  by  putting  resistance  in  the  armature 
circuit  and  reducing  the  speed  of  the  motor  by  reducing  the 
volts  at  the  armature  terminals. 

The  disadvantages  of  series  resistance  are  well  known.  As 
the  volts  on  the  terminals  of  the  armature  depend  on  the  volts 
diopped  in  the  series  resistance,  and  as  tlie  latter  depend  on 
the  armature  current,  it  is  clear  that  comparatively  small 
variations  in  load,  especially  if  the  speed  reduction  be  great, 
may  lead  to  very  variable  speeds  of  the  armature.  Further, 
the  efficiency  is  reduced  enormously,  varj-ing  practically  in 
proportion  to  the  speed.  For  if  the  shunt  field  remain  un- 
altered, and  the  torque  of  the  load  likewise  be  unchanged  as 
the  speed  changes,  it  is  clear  that  the  same  armature  current 
is  required  at  all  speeds.  That  is  to  say,  the  input  to  the  motor 
is  unchanged,  while  its  horse-power  output  is  proportional  to 
its  speed.  Hence  its  efficiency  is  the  same  proportion  of  its 
normal  speed  efficiency  as  its  speed  is  -of  its  normal  speed. 
For  a  speed  of  about  one-twentieth  of  normal,  with  horse- 
power in  proportion,  the  efficiency  may,  therefore,  be  as  low 
as  4  to  4-5  per  cent.  It  will  be  seen,  from  what  follows,  that 
the  use  of  a  diverter,  which  has  many  advantages,  has,  at  any 
rate,  the  disadvantage  of  still  further  increasing  the  line  current, 
and  therefore  of  reducing  this  already  low  efficiency  to  a  still 
lower  figure,  pos.sibly  as  low  as  2  or  3  per  cent.,  according  to 
circumstances. 

It  is  cleai,  therefore,  that,  in  order  to  diminish  the  cost  of 
this  enormous  relative  waste,  the  conditions  sliouhl  be  so 
chosen  as  to  make  the  horse-power  of  the  motor  with  full  field 
strength  and  no  resistance  in  the  armature  circuit  as  .small  as 
po.s6ible.  This  can  be  done,  in  the  case  of  a  motor  driving  a 
constant  torque  load,  by  choosing  a  siiunt  range  as  large  as 
possible  consistent  with  general  con.siderations  of  economy. 
This  means  that  the  line  current  necessarily  taken  from  the 
circuit  during  series  regulation  will  be  smaller  than  if  there  had 
been  a  smaller  shunt  range,  or  none  at  all.  So  the  efficiency 
is  improved.  Suppose  a  maximum  of  SOb.h.i'.  be  called  for 
at  top  speed,  and  a  minimum  speed  of  one-thirtieth  of  the 
maximum  be  called  for,  the  minimum  load,  on  the  assumption 


of  constant  torqtie,  wovdd  be,  say,  1  b.h.p.  If  the  whole  range 
were  done  b}-  series  regulation  (leaving  out  of  consideration  a 
diverter,  which  makes  matters  in  this  respect  relatively  worse), 
the  current  for  1  b.h.p.  would  be  the  same  as  the  current  for 
.30  B.H.P.,  and  if  the  full  load  efficiency  were  90  per  cent.,  the 
minimum  load  efficiency  would  be  only  about  3  per  cent.  If, 
however,  the  motor  had  a  speed  range  by  shimt  regulation  of 
3  to  1.  the  current  at  full  field  strength  and  one-third  of  full 
speed  would  be  only  that  for  10  b.h.p.  The  minimum  speed 
is  one-tenth  of  the  speed  with  full  field  strength  and  no  resist- 
ance in  the  armature  circuit,  and  the  current  for  1  b.h.p.  would 
now  be  only  the  same  as  that  for  10  b.h.p.  without  series 
resistance.  So  the'  efficiency  would  be  one-tenth  of  the 
efficiency  at  10  b.h.p.,  instead  of  only  one-thirtieth  of  the 
efficiency  at  30  b.h.p.,  which  is  obviously  a  great  improvement. 
Approximations  have  been  used  in  the  above  statement,  which, 
however,  is  correct  as  regards  the  general  order  of  results. 

II. 

A  motor  usually  has  to  exert  a  torque  greater  than  normal 
in  order  to  get  its  load  into  motion  at  all.  The  additional 
current  required  varies  with  the  nature  of  the  load,  and  it  may 
be  as  much  as  100  per  cent,  overload  in  current  on  the  motor. 
This  is  apart  altogether  from  additional  current  required  for 
acceleration.  As  soon  as  the  initial  "  stickiness  "  of  the  load 
is  overcome,  the  torque  probably  drops  to  normal,  and  corre- 
spondingly the   armature   current   tends  to   drop.     But  the 


E  volts 


(CA+Co)amps.:Rs 


H H 


CAamps.iR;, 


series  resistance  has  already  been  adjusted  to  allow  the  greater 
starting  current  to  pass,  and  the  consequence  is  that  the  motor 
runs  up  in  speed  until  its  back  E.M.F.  is  sufficient  just  to  b'Iow 
the  normal  current  to  pass.  The  amount  of  running  up  clearly 
depends  in  some  way  upon  the  ratio  between  initial  current 
and  running  current.  If  a  very  slow  initial  running  speed  be 
required,  the  speed  to  which  the  armature  runs  up  with  any 
series  resistance  in  circuit  will  generally  be  much  too  high.  In 
that  case  the  runaway  tendency  can  be  checked  by  putting  a 
resistance,  known  as  a  diverter,  across  the  armature  terminals, 
the  diverter  and  the  armature  forming  a  loop  in  series  with  the 
original  series  resistance.  Such  an  arrangement  is  shown  in 
Fig.  1,  and  it  is  evident  that  the  combination  is  of  the  nature 
of  a  "  potentiometer,"  with  the  armature  tapped  off  across  a 
part  of  the  resistance.  As  will  be  seen  later,  there  is  an  initial 
value  of  the  diverter  resistance,  greater  than  zero,  which  is 
required  merely  to  keep  the  armature  turning  round.  This 
is  due  to  the  fact  that  the  motor  has  a  certain  amount  of 
internal  resistance.  So,  in  the  figure,  the  diverter  is  shown 
with  a  permanent  part  corresponding  to  some  minimum  speed 
below  which  it  is  not  required  to  go,  and  a  variable  part,  with 
a  range  shown  by  the  distance  between  the  two  limiting 
positions  of  the  sliding  arm,  the  travel  of  which  is  shown  by  a 
dotted  line.  This  variatile  part  is  used  for  gradually  increasing 
the  speed,  when  required,  up  to  the  point  when  the  diverter  is 
cut  out  altogether,  and  the  armature  runs  with  s(;ries  re.sistance 
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•only  in  circuit.  After  tMs  point  the  speed  is  further  increased 
up  to  the  normal  Ijy  cutting  out  series  resistance. 

Before  passing  on  to  a  mathematical  consideration  of  the 
condition,  it  may  be  said  that  there  are  so  many  independent 
variables  in  the  problem  that  it  is  not  easy  to  reduce  it  to  a 
graphical  form  covering  all  possibilities  ;  but  enough  guidance 
is  given  to  enable  any  case  to  be  dealt  with  on  its  merits.  The 
number  of  interesting  problems  that  may  arise  is  very  great 
indeed  ;  but  they  are  aU  soluble  along  the  general  lines  which 
will  now  be  indicated. 

III. 

It  is  assumed  in  what  follows  that,  unless  the  contrary  be 
stated,  the  load  is  a  constant  torque  one  at  all  speeds.  This 
is  not  usually  exactly  true,  but  in  many  cases  the  variation  is 
small,  and  even  if  it  be  not  negligible  the  effect  due  to  it  can  be 
easilv  allowed  for.  It  is,  of  course,  impossible  to  introduce 
such  a  variable,  of  unknown  law,  into  a  general  consideration 
like  this.  The  shunt  field  is  assumed  constant,  so  that  torque 
is  proportional  to  armature  current.  This  may  mean  neglecting 
a  small  error  due  to  armature  reaction.  It  is  also  assumed  that 
the  procedure  in  starting  up  is  to  reduce  the  series  resistance, 
if  necessary,  until  the  motor  just  starts,  and  to  leave  the  series 
resistance  afterwards  unaltered,  until  the  diverter  region  has 
been  entirely  passed  through.  The  diverter  resistance  is 
supposed  to  be  switched  in  as  soon  as  the  motor  starts.  There 
are  many  ways  of  doing  this,  mechanical  and  electrical  means 
both  being  employed,  but  the  details  of  these  are  not  relevant  to 
the  present  purpose.  The  diverter  resistance  is  then  increased  to 
infinity,  and  after  that  the  series  resistance  is  all  cut  out.  To 
fulfil  these  conditions  the  series  resistance  must  be  at  least 
great  enough  to  limit  the  hue  current  to  the  amoimt  reqiured 
for  the  easiest  starting  conditions.  It  may  have  to  be  greater 
than  that  to  comply,  say,  with  a  power  company's  stipulations  ; 
but  that  need  not  be  considered  here,  as  the  present  investi- 
gation starts  from  the  assumption  that  the  resistance  has  been 
adjusted  to  suit  the  actual  starting  conditions  of  the  motor. 

It  may  be  necessary,  in  order  to  keep  the  volts  between 
contacts  down  to  a  suitable  amoimt,  to  use  a  greater  number 
of  steps  Ln  the  series  and  diverter  resistances  than  would  be 
needed  for  producmg  only  the  specified  number  of  different 
speeds.  The  permissible  value  of  volts  between  contacts, 
from  the  point  of  view  of  sparking  at  the  contacts  on  altering 
the  value  of  the  resistance,  is  influenced  by  the  current  dealt 
with,  by  the  shape  and  material  of  the  contacts  themselves, 
and  by  other  more  or  less  experimental  conditions,  so  Utile 
dependent  on  considerations  determinable  by  theory  that  it  is 
not  possible  to  deal  with  them  in  the  present  article. 

IV. 

Let  the  motor  speed  with  full  volts,  E,  on  its  terminals  {see 
Fig.  1 )  and  full  field  strength  be  N,  and  let  the  speed  imder  any 

other  conditions  be  n.  Let  n  be  -N,  i.e.,  let  p  =  N/n.  Let  C'a 
V 

rbe  the  armature  current,  C^,  the  current  in  tlie  diverter  resist- 

.ance,  and  Ca+Co,  in  consequence,  the  current  in  the  series 
resistance.     Let  the  internal  resistance  of  the  motor  armatuie, 

.  and  any  aeries  windings  there  may  be,  be  R„  (assunung,  with 
sufficiently  small  error  to  be  negligible  for  the  present  purpose, 
a  constant  bru.sli  contact  resistance)  ;  let  Rj,  be  the  value  of 
the  diverter  resistance,  and  lis  that  of  the  series  resistance. 
Let  e  be  the  back  K..M.F.  of  the  armature  correspondmg  to  tlie 
speed  n.  Let  the  internal  lost  volts  in  the  motor  be  I  times  E, 
i.e.,  let  Cj^R„  be  IK.  Then,  as  the  back  E.M.F.  at  N  revs,  per 
min.  is  E— C\Ru  =  E(l— i),  it  is  clear  that 

n/N=e/{E(l-i)l ,  or  c=E  .  (l-l)lp. 

Let  Co=7Ca,  80  tliat  the  current  in  the  scries  resistance  is 
{l  +  il)C^.  Let  the  initial  current  required  to  overcome  the 
"  stickiness "  of  the  machine,  and  just  produce  motion. 
bo(l+r)C,. 

The  starting  condition  already  laid  tlown  calls  for  a  value  <if 


R, 


Rj  which  wiU  let  (1  +  rjC*  pass,  the  diverter  being  out  of  circuit 

i.e.,  Rj  is  such  that 

E/(Rs  +  R„)  =  (1  +  '-)Ca, 

from  which  it  is  easy  to  deduce  that 

E     l-;(l  +  r)       Ec    1 ^) 

C/        1+f     ~C\U  +  r      !'•  ^ 

The  speed  now  runs  up  if  no  diverter  be  introduced  mi  til  th 
armature  current  goes  down  to  C^,  i.e.,  imtil 

(E-e)/(Rs+R„)  =  CA,  or  unril  e=E-CA{Rs+R„), 
i.e.,  imtil  e=E  .  r/(l— r),  by  simpUfication.     The  value  of^ 
corresponding  to  this  is  given  by 


E. 


N      E(l-/)      (l  +  r)(l-l) 
The  ■■  runawav  "  speed,  therefore,  is  such  that 

l/p=r/.;(l+r)(l-Oi-.  I 

If,  however,  the  diverter  be  at  once  introduced,  R;  remaininj 

at  the  value  above  determined,  the  conditions  are  entireb 

changed,  and  the  relations  between  the  various  parts  of  thi 

circuit  are  now  to  be  determined. 

E=(C^+C„)R3+CoRo  =  (l+g)CARs+2C;R„ 

(l+q){l-l{l+r)n 


1  +  r 


Also    CdRo 


Rn  = 


}CAR„=e+CA  =« 
E     l-l+pl       E 


fffi  =  E  (  — +') 
l+l(p-l) 


qCt, '       p  qCf,  p 

From  these  two  expressions  for  Rp  it  is  clear  that 

■l  +  l(p-iy.lp^[(l  +  r)-(l^q){l-I(l  +  r)]]^a-r). 
This  equation,  solved  for  q,  gives 

^pr-{l+r)(l-1)_  r  (l  +  r){l-l)    1 

^~   p{l-l(l+r)\         l-l(l+T)       l-l(l+r)  'p 
The  insertion  of  this  value  of  3  in  the  equation 
l+l(p~l) 

q'  ^  ' 


p 


shows  that 


R„= 


E     |l-?(l+r)}  {1+Z(p-1)} 


fr-(l+r)(l-l) 

Thus  the  values  of  q  and  Rq  are  found  in  terms  of  previoush 
Iviiown  quantities,  and  are  seen  to  vary  in  a  defiiiite  relation  t« 
p  as  the  sole  variable,  as  long  as  the  torque  is  unchanged  am 
Rj  remains  at  its  initial  value.  It  is  clear  from  the  expressioi 
for  Rd  that,  when  Rq  bcconu's  infinite,  |)r— (l+r)(l— /)  =  0,  01 
llp  =  rl  ■,(l  +  r){l~'i)\,  which  is  the  "runaway"  speed  ex 
pression  akeady  determined  for  the  case  of  series  resistanct 
only.  The  two  methods  of  arriving  at  the  same  condusioi 
must  obviously  agree  with  each  other,  as  they  do. 

After  Ro  =  00  ,  Rs  is  gradually  reduced  to  zero,  the  speed  thcE 
becoming  N.     For  any  Litermediate  position 

E=CARs+C;,R„4-e,  or  e=E(l-i)-CARs, 
Ks=^|(l-0-^~'H,  since  e-E  .  (1-0//; 


i 


E  ip-m-i) 

^'~C/         p 


h'-i'-D- 


In  order  to  get  a  graphical  ropresoutation  of  tho  abo%-e 
relations,  take  a  numerical  oxampic,  and  assume  r=l-0  (».e., 
the  motor  takes  100  ]ycr  cent,  overload  in  current  at  starling) 
and  i=-0-5  fcr  full  load.  From  these  assumptions  tho  followini; 
valuoH  arc  obtained.     The  iiiiti;d  vahio  of  Rs  is  0-d5E/(.\.     If 
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o  diverter  were  used  the  speed  would  run  up  to  0-527N.     But 


:  a  diverter  be  used,  q= 


R„ 


0-9  p  f  ' 

E     0-9+0045(p-l) 


y— 1-9 

,nd,  after  the  diverter  has  been  passed, 
E     095(/)-l) 

The  three  quantities,  q,  Rn  and  E^,  are  thus  expressed  in 
erms  of  p,  and,  by  taking  values  of  1/p  from  0  to  1-0,  i.e.,  of 
i  from  zero  to  X,  successive  values  for  the  three  dependent 
■ariables  are  obtained  as  set  forth  in  the  fcUowina  table  : — 


i/p 


Line  amps.=CA  > 


00 

01 
10 

0-2 
50 

0-3 
3-3 

0-4 
2-5 

0-5 
2-0 

0-527 
1-9 

0-6 
1-67 

0-7 
1-43 

0-8 
1-25 

0-9 
1-11 

10 
l-OO 

0045 

0161 

0-349 

0-720 

1-61 

9-45 

00 

... 

I'll 

0-90 

0-69 

0-48 

0-27 

0-06 

0 

0-450 

0-450 

0-450 

0-450 

0-450 

0-450 

0-450 

0-380 

0-285 
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"Fig.  2  shows  the  result  of  plotting  the  dependent  variable^! 
igainst  1/p,  and  from  such  a  diagram  as  tliis  the  values  of  Rp 
md  Rj  can  be  found  for  any  .specified  value  of  l/p.  It  will  be 
loted  that  q  follows  a  straight  line,  and  Rj  goes  down  to  zero  in 
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A  LARGE  ELECTRIC  HOIST.* 

BY  WHJFRED  SYKES. 

Summary. — A  description  is  given  of  an  electric  hoist  recently  installed 
in  »  mine  iit  Butte,  Montana  (U.S.A.),  having  a  depth  of  shaft  of  4,000  ft., 
net  weight  of  load  14,000  lb.,  weight  of  skip  and  cage  9,000  lb.,  and  maxi- 
mum hoisting  speed  3,000  ft.  per  minute.  Some  operating  results  are 
given. 

The  mining  conditions  in  Butte  (U.S.A.)  require  the  handling  of 
large  quantities  of  ore  from  depths  f  2,000  ft.  to  4,000  ft.,  and 
eventually  from  5,000  ft.  In  the  past  steam  hoists  were  used,  but 
the  difficulty  of  getting  good  water  supply,  and  the  high  cost  of  fuel, 
made  their  operation  expensive.  Cheap  hydro-electric  power  is 
available,  and  a  few  years  ago  an  attempt  was  made  to  decrease  the 
cost  of  operation  and  stiU  utilise  the  greater  por- 
tion of  the  existing  hoists,  by  arranging  them 
for  compressed  air  operation.  A  central  com 
pressor  plant  was  installed,  the  compressors 
being  driven  by  sjTichronous  motors  for  supply- 
ing the  air  not  only  to  the  hoists,  but  for  other 
imderground  operations.  Although  the  central 
compressor  station  is  the  largest  m  existence, 
the  supply  of  air  is  not  altogether  adequate,  and 
with  the  continually  increasing  requirements  for 
undergroimd  working  the  alternative  had  to  be  faced  of  either 
increasing  the  compressor  station,  if  new  hoists  are  added  or  of 
driving  new  hoists  by  some  other  means.  The  use  of  compressed 
air  is  attended  by  all  the  usual  difficulties  of  transmission,  leakages, 
&c.,  and  in  order  to  obtain  its  economical  operation,  preheaters  are 
necessary  for  each  hoist  which  require  the  use  of  fuel  and  labour  to 
fire  them.  The  air  hoist  has  the  same  characteristics  as  the  steam 
hoist,  and  is  therefore  not  very  satisfactory  from  the  standpoint  of 
mancEUvring.  It  has,  of  course,  a  large  number  of  wearing  parts, 
requiring  attention,  and  the  maintenance  is  at  least  as  high  as  the  steam 
hoist. 

Recently  the  North  Butte  Jlining  Co.  put  into  operation  a  new 
shaft,  and  after  a  consideration  of  the  various  factors  it  was  decided 
to  use  an  electrically-driven  hoist  instead  of  compressed  air.  The 
new  shaft  will  be  finally  sunk  to  a  depth  of  5,000  ft.,  and  the  require- 
ments of  the  hoist  are  representative  of  the  conditions  in  the  Butte 
field.     The  operating  conditions  are  as  follows  : — 

Depth  of  shaft,  4,000  ft.,  eventually  5,000  ft.  ;   net  weight  of  load. 


0  0-2  0-4  0-6  0-8  rO 

Values  of  L 
P 

Fig.  2.  —  CimvES  for  Speed  RBOtrtATioN  by  the  Divebtek  Method 

(r=l-0:  1=0-05). 

a  straight  line  which,  produced  backwards  as  shown  dotted,  cuts 

the  zero  ordinate  at  0-95E/Ca,  i.«.,  at  (1— Z)E/C  ,  which  is  the 

value  of  Rs  re((uired  when  r  =  0.     It  is  interesting  to  note  in 

,v,.vj,ig  that  the  diverter  region  shrinks  in  width  as  r  becomes 

\rr,  and  that,  should  r  be  zero,  i.e.,  should  the  sUuting  and 

lag  cunents  be  the  same,  no  diverter  is  required  at  all,  as 

.dual  increase  of  speed  from  zero  to  maximum  is  posiiblo 

I  lie  use  of  Rs  alone.     Diverter  resistance  is  therefore  in- 

mgly  useful  the  greater  r  is.     A  careful  study  of  the 

i.tm  with  frequent  reference  to  the  general  expressions  for 

arious  parts  of  the  circuit  is  extremely  useful,  as  it  enables 

'  haracter  of  the  various  change/t  to  be  realised  which  occur 

il  parte  of  the  circuit  when  thu  mechanical  and  other  doter- 

.'  li  ;ing  conditions  happen  to  alter. 

(To  be  concluded.) 


TIME  IN  SECONDS 

FiQ.  1. — NoBTK  Butte  Mdiino  Co.  Hoist  Cycle. 

14,000  lb.  ;  weight  of  skip  and  cage,  9,000  lb. ;  size  of  rope.  If  in., 
4-1  lb.  per  foot ;  drums,  12  ft.  in  diameter,  maximum  hoisting  speed 
3,000  ft.  per  minute,  and  normal  hoisting  speed  2,700  ft.  per  minute. 
To  meet  the  above  conditions  it  was  estimated  that  the  load  on 
the  motor  for  the  various  depths  would  be  in  iiccordance  with  the 
diagram.  Fig.  1.  These  estimates  show  that  the  jiower  peaks  will 
be  appro.'dmately  4,500  n.r.,  and,  under  the  conditions  that  power 
is  purchased  in  Butte,  the  cost  would  be  excessive  if  a  hoist  o{X!rated 
by  an  induction  motor  were  installed.  Apart  from  other  conditions 
of  operation,  this  feature  alone  was  sufficient  .to  eliminate  an  alter- 
natmg-current  motor  drive  for  the  hoist.  It  was,  therefore,  decided 
to  use  a  flywheel  motor-generator  set  which  would  limit  the  input 
to  the  equipment,  the  peaks  bemg  carried  by  the  flywheel.  It  was 
not  attempted  to  mstal  a  flywheel  of  sufficient  capacity  completely 

•  Pajicr  road  Ix^fore  the  American  liwtituto  of  Electrical  Eiigiueors 
slightly  abbreviated. 
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to  equalise  the  load,  as  this  would  have  required  a  much  larger  wheel 
than  the  one  installed  and  the  continuous  losses  would  have  been 
very  greatly  increased.  It  was  estimated  that  by  the  use  of  a  50-ton 
flywheel  ^he  input  to  the  hoist  could  be  limited  to  the  following 
figures  during  normal  operation  : — 


Depth 2,000  ft. 3,000  ft. 

Input 1,250  H.p 1,420  H.P. 


4,000  ft. 
1,850  H.p. 


The  efficiency  of  electric  hoisting  with  this  system  is^naturally 
lower  than  if  the  power  were  utilised  more  directly,  due  to  the 
conversion  and  friction  losses.  The  elimination  of  the  elaborate 
controlling  apparatus  that  would  be  necessary,  the  absolute 
control  over  the  speed  of  hoisting,  the  generally  more  satisfactory- 
results,  and  the  eUmination  of  high  peaks  are  sufficient  compensation 
for  the  extra  power  required.     The  calculated  efficiency  of  operation 


control  lever  to  the  "  off  "  position  when  the  skip  has  reachec 
pre-determined  point,  holding  this  lever  in  this  position  until  t . 
reverse  lever  has  been  moved  to  its  opposite  position,  the  opera  • 
being  thereby  prevented  from  starting  the  hoist  in  the  wrong  dir 
tion.     There  are  two  solenoids  which  automatically  apply  the  pn 
brakes  if  the  skip  is  carried  too  far  after  the  current  has  been  cut  i 
An  indicator  with  a  large  dial  is  provided  for  each  drum,  and    • 
accurately  spotting  the  skip  or  cage,  the  brake  rings  on  the  dm  i 
next  to  the  middle  bearing  are  extended  8  in.,  affording  a  large  s  . 
face  on  which  to  paint  marks.     On  the  platform  there  are  moun  ■ 
in  front  of  the  operator  a  panel  holding  a  voltmeter  and  an  animet 
also  a  target  which  is  cormected  to  the  reverse  lever  showing  wh 
drum  is  hoisting.     Grouped  around  the  sides  of  the  platfonii    re 
signal  gongs,  lights  and  telephone.     The  drums  are  12  ft.     ii  i 
meter  by  9  ft.  4  in.  face,  each  with  turned  grooves  to  hold  o.OOti 
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Fig.  2. — North  Butte  Mining  Co.  Power  Consomption 
CtTRVES  OF  Hoist. 


Fig.  3. — Hoist  Motor. 


is  shown  in  Fig.  2,  which  shows  the  power  input  per  ton  hoisted  from 
various  loads.  Considerable  importance  is  attached  to  the  reduction 
of  the  light-load  losses  to  a  minimum,  as  the  flywheel  motor-generator 
set  runs  continuously,  only  shutting  down  about  once  a  month  for 
cleaning.  Consequently  the  lower  the  light-load  losses  the  higher 
would  be  the  general  overall  efficiency  of  the  equipment.  The 
mining  conditions  in  Butte  call  for  hoisting  at  full  capacity  for  four 
or  five  hours  at  a  time  twice  each  day.  The  remainder  of  the  period 
of  hoist  is  handling  waste,  timber  and  men.  Guarantees  under  very- 
heavy  penalties  were  therefore  required  for  the  light-load  losses,  and 
as  they  could  be  readily  measured  there  was  no  difficulty  in  checking 
the  manufacturer's  figures.  Estimates  of  power  consumption  per 
ton  of  material  hoisted  cannot  be  readily  checked  without  special 
efforts  being  made  to  operate  the  hoist  exactly  on  the  cycle  on 
which  the  estimates  are  based,  and  a-s  it  is  almost  impossible  to 


of  If  in.  rope  in  two  layers.  The  drum  shell,  brake  rings  and  spidt 
are  made  of  cast-steel,  the  latter  being  fitted  with  heavy  bron 
bushings,  each  bushing  being  provided  with  four  large  grease  cups  f 
lubrication. 

The  clutches  are  of  the  friction  type,  consisting  of  two  heavi 
ribbed  amiular  rims  faced  with  wood,  supported  on  a  six-arm  spid 
keyed  to  the  shaft.  These  rings  clamp  a  flat  steel  plate  bolted  to  tl 
drums  and  are  moved  by  six  sets  of  toggle  arms  connected  to  a  slidii 
sleeve  and  rock-shaft  and  operated  by  an  oil  cylinder.  All  of  ll 
parts  of  the  clutches  arc  made  of  steel.  The  clutches  are  desigm 
to  take  a  load  of  50,000  lb.  on  a  12  ft.  diameter,  and  all  of  the  par 
are  figured  for  a  factor-of-safety  of  not  less  than  eight.  The  clutch 
and  the  motor  were  subjected  to  a  load  of  2i  times  their  rated  cap 
city  and  under  this  load  developed  no  weakness.  The  post-brak 
are  made  of  plates  and  angles  in  the  form  of  a  box  girder,  and  a 
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Fig.  4. — Efficif.n(^v  Curvf.  of  Hoist  .Motor. 
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Fia.  5. — Flywheel  Motor  Generator  Set. 


determine  accurately  the  mechanical  efficiency  of  th<'  hoist,  such 
tG8t«  could  not  be  relied  upon  to  check  the  cfliciency  of  the  appa- 
ratUH.  From  the  individwul  efficiency  curves  of  the  ma<-liiiic.'»  and 
the  known  liglit  load  losses,  the  power  required  under  any  stated 
condition  can  be  rcudily  calculated. 

The  hoist  consists  of  two  drums,  each  fitted  with  a  clutch,  post- 
brake  and  band-brake.  The  dnims  are  moimted  on  a  shaft  sup- 
ported by  three  bearings,  the  shaft  having  a  flanged  coupling  (o 
connect  to  the  intitor  shaft.  The  clutches  and  post-brakes  arc 
opcrutc<l  by  oil  cylinders,  the  pressure  being  supplied  by  an  acciirMii- 
lator  with  an  electriially  of)cratc<l  triplex  j>ump.  The  band-brakes 
ar<'  ojMTated  by  hand  wheels.  All  of  tlic  operating  levers  art-  grouped 
on  a  large  elevated  platform  with  double  Htairways.  The  control 
and  revemo  levers  ore  separate,  but  so  interlocked  that  when  the 
control  lever  is  in  the-  "on"  [Kisition  the  reverse  lever  cannot  be 
moved.     Tlu!  safely  devices  include  a  mechanism  for  moving  the 


lined  with  basswood  blocks  readily  renewed.  The  post-brakes  ai 
the  parallel  acting  type  applietl  by  gravity  and  released  by  o 
cylinders.  The  band- brake  are  for  emergency  service,  and  ai 
operated  by  means  of  liaiul  wheels  and  screws.  I'rofier  provision  hf 
been  made  for  oi)erating  these  by  power  later  on  if  desired.  ^Th 
bearings  for  the  drum  shaft  arc  of  the  pedestal  tyjx>  with  quarte 
boxes  adjusted  both  vertically  and  horizontally.  They  are  lubn 
catcd  by  a  continuous  gravity-feeii  oiling  system  with  the  neeessar 
tank,  filters  and  pump,  the  latter  being  driven  directly  from  tliedruu 
shaft,  oil  being  supi)licd  to  the  bearings  whenever  the  hoist  is  it 
operation.  The  drum  shaft  is  of  oi)en-hcarth  forged  >teel,  22  in.  it 
diameter  by  40  ft.  5jJ  in.  long,  and  has  a  Hanged  coupling  forged  a 
one  end  to  be  coimccted  to  the  motor  shaft.  All  of  the  oi)eralinj 
connections  and  auxiliaries  are  placed  on  or  above  the  floor  level  ii 
full  sight  of  the  operator,  so  that  any  derangement  of  any  of  th< 
working  partscan  be  i|ui<kly  observed.''  The  coMibiiied  weight  of  thi 
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cim  shaft  with  the  two  drums  and  two  clutches  is  300,0(Xl  lb.     The 
iilius  of  gyration  is  4-86  ft. 

The   hoist  is   driven   by   a   direct-connected   continuous-current 
j.tor  running  at  about  71  revs,  per  min.  normal,  which  is  mounted 
I  sole  plates  built  into  the  foundations.     Fig.  3  shows  the  principal 
..nensions  of  the  motor,  and  the  heavj'  construction  of  the  mecha- 
al  parts  will  be  particularly  noted.     The  motor  is  wound  for  600 
!i(l  has  16  poles.     The  armature  is  10  ft.  in  diameter,  the  out- 
meter  of  the  frame  being  14  ft.  1  in.     The  motor  will  develop 
I',  for  short  periods  without   injur}',  and  particular  care  is 
I' I  build   a   machine   that   would    stand    high  temperatures 
injury.     The  frequency-  of  hoisting  and  the  duration  of  the 
,.-ii..f;  period  is  somewhat  uncertain,  and  as  a  factor-of -safety,  mica 
d  asbestos  insulation  has  been  used  throughout  the  machine, 
le  armature  coUs  are  all  mica    nsulated,  and  the  field  coils  are 
pper  strap  wound  on  edge,  with  asbestos  insulation.     The  insula- 
)n  is  such  that  an  ultimate  temperature  of  I50°C.  could  be  carried 
thout  injur}-.     For  hoists  of  this  size  it  is  important  to  guard 
'.ainst  failures  of  msulation  due  to  temperature,  as  the  ventilation 
the  motor  due  to  the  periods  of  rest  and  the  slow  speed  when 
nning  is  not  particularly  good.     The  total  weight  of  the  rotating 
,rt  of  the  motor  is  approximately  70,000  lb.,  and  the  radius  of  g\Ta- 
m  is  41  ft.     The  motor  is  separately  excited  at  250  volts.     The 
sts  conducted  on  the  machine  show  high  efficiency  for  a  machine  of 
is  type,  and  are. given  in  Fig.  4. 

The  motor  generator  set,  Fig.  5,  supplying  power  to  the  hoist  motor 
driven  by  a  1,400  h.p.  2,200-volt,60-c3-cle.  14  pole  induction  motor 
inning  at  a  maximum  speed  of  about  505  revs,  per  min.  The 
inerator  is  designed  to  deliver  about  6,000  amperes  during  period 
acceleration  at  a  maximum  of  600  volts  It  is  connected  solidly 
ith  the  motor,  the  control  of  the  ^peed  and  the  direction  of  rotation 
!mg  bj'  means  of  the  excitation  on  the  generator.     To  enable  the 
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eak  loads  to  be  satisfactorily  cominutated,  on  accoiuit  of  the  high 

Deed,  a  commutating  machine   with   interpoles  was   built.     The 

rmature  has  a  diameter  of  66  in.,  and  the  field  has  10  poles,  so  that 

uring  the  acceleration  peak  period  1,200  amperes  are  collected  per 

rush-arm.     The  generator  is  arranged  for  separate  excitation  at  250 

olts,  from  the  direct-cormected  exciter.    As  the  speed  of  the  set  varies 

uring  operation,  and  it  is  desirable  to  maintain  a  constant  exciter 

oltage,  an  automatic  voltage  regulator  was  installed  for  this  pur- 

lose.     Mounted  between  the  motor  and  the  generator  is  a  steel  plate 

ly  wheel  having  a  diameter  of  12  ft.,  and  a  weight  of  100,000  lb.     The 

)eripheral  speed  of  the  wheel  is  about  l'.),000  ft.  per  min.,  and  it  is 

)uilt  up  of  steel  discs  cut  from  solid  plates,  the  discs  being  held 

ogether  by  rivets.     The  wheel  is  shrunk  on  the  shaft  and  tinished 

ill  over.     It  is  protected  by  a  case  which  completely  encic^es  it. 

rhis  case  reduces  the  windage  very  appreciably  and  also  affords 

Oiechanical    protection.     The    flj-wheel   is   carried    by    two   water-' 

fooled  gravity-feed  lubricated  bearings  18  in.  in  diameter  by  46  in. 

•ng.     In  spite  of  the  high  bearing  speetl  of  about  40  ft.  per  second, 

,e  bearings  run  quite  cool.     The  flywheel  and  its  shaft  are  built  up 

a  unit,  the  shaft  having  a  forged  flanged  coupling  at  each  end  to 

hich  motor  and  generator  are  coupled.     In  case  any  repairs  are 

iessarj-  to  the  motor  or  generator,  the  rotating  parts  can  be  re- 

ved  without  disturbing  the  flywheel.     The  whole  of  the  set  is 

lUnted  on  a  bedplate  built  into  the  foundation.     The  speed  of  the 

during  operation  is  controlled  by  an  automiitii;  slip  regulator. 

e  slip  regulator  also  is  u.scd  for  starting  the  set,  and  the  input 

'  which  it  is  adjusted  can  be  rea<lily  changed   by  varying  the 

lount  of  the  counterweight.     As  previously  mentioned,  the  hoist 

watts    for    perioils   of   three   or  four   hours  at  a  time   at   full 

iiacity, and  during  the  remainderof  the  time  the  work  is  decidedly 

ermittent. 


The  slip  regulator  limits  the  maximum  input  during  each  period 
to  practically  the  same  value,  and  between  trips  the  loads  drop  down 
to  practically  the  friction  load  of  the  set.  This  is  due  to  the  fact 
that  the  interval  between  trips  is  longer  than  is  necessary  to  bring 
the  iij-wheel  up  to  full  speed.  A  typical  day's  work  shows  the  fol- 
lowing hoisting  conditions : 

Trips  hoisting  ore 131 

Trips  hoisting  waste  30 

Trips  with  timber  13 

Trips  with  men  18 

Fig.  6  shows  typical  cycles  when  operating  under  present  condi- 
tions. The  hoist  at  present  is  working  from  a  maximum  depth  of 
2.800  ft.,  and  the  acceleration  peaks  are  not  as  high  when  working 
from  4,000  ft.  The.se  curves  show  the  direct-current  volts  and 
amperes,  the  dii-ect -current  kUowatt  and  the  alternating-current 
input.  The  overall  efficiency  from  these  curves,  including  all 
mechanical  and  shaft  losses  as  well  as  electrical  lo  ses — that  is,  the 
ratio  of  input  to  the  actual  work  required  to  lift  the  material  is  48  per 
cent. 

It  was  estimated  when  the  hoist  was  installed  that  the  light-load 
losses  would  be  approximately  126  h.p.,  including  excitation  for  the 
hoist  motor,  or,  m  other  words,  for  the  equipment  in  condition  to 
start  hoisting.  Tests  made  after  installation  showed  that  these 
losses  did  not  exceed  the  above  figure  and  were  probably  slightly 
less.  The  actual  input  could  not  be  determined  withui  1  HP  or 
2  H  P  due  to  variation  in  readmg  of  instruments.  The  hoist  has 
been  in  operation  continuously  since  the  middle  of  May  and  has 
carried  the  load  of  the  new  shaft  and  occasionally  the  existing  shaft 
during  the  time  the  old  steam  hoist  was  out  of  commission. 

This  hoist  is  noteworthy  as  it  is  the  largest  electrically-operated 
hoist  m  the  United  States,  and  it  marks  a  decided  departure  from 
previous  practice  in  handling  large  quantities  of  ore  in  the  metal 
mining  fields. 


STREET  LIGHTING  ECONOMY, 


In  his  annual  report  for  1914  Mr.  W.  Williams,  commissioner  of 
the  department  of  water  supply,  gas  and  electricity  of  New  York, 
shows  what  savings  were  effected  in  the  lighting  of  streets,  parks  and 
public  buildings  by  the  substitution  of  metal  filament  lamps  for  arc 
lamps.  From  the  abstract  of  the  report  given  in  the  "  Electrical 
World,"  it  appears  that  at  the  beginning  of  1914  there  were  2,643 
mUes  of  street  and  19  sq.  miles  of  parks  to  be  lighted.  Therfe  were 
over  40,000  electric  lamps  and  45,000  gas  lamps.  The  administra- 
tion set  out  to  make  certain  savings,  and  an  account  is  given  in  the 
report  of  the  methods  pursued  and  of  the  changes  made.  Two  net 
results  stand  out— the  street  lighting  bill  for  1915  will  be  £80,000  less 
than  for  1914,  and  the  nitrogen-filled  tungsten  lamp  has  largely 
supplanted  the  arc  lamp.  As  a  result  it  is  believed  that  many  im- 
portant streets  of  Greater  Xew  York  are  among  the  best-lighted 
thoroughfares  in  the  world. 

The  use  of  the  nitrogen-filled  tungsten  lamp  is  being  rapidly  intro- 
duced all  over  the  ( ity.  The  Commissioner  states  that  there  are  still 
further  improvements  in  contemplation,  including  the  substitution 
of  electricity  for  gas  tlirougliout  tlic  entiic  l)orough  of  .Maiiliattan, 
thereby  furnishing  doulile  the  illumination  (at  the  jioints  now  lighted 
by  gas)  at  a  somewhat  reduced  cost.  Before  the  end  of  the  year  it  is 
confidently  expected  that  15,000  gas  lamps  will  be  displaced  by 
electric  incandescent  lamps. 

To  light  the  i>ublic  buildings  of  New  York  costs  the  city  ovei 
£200,000  a  year,  and  there,  too,  the  administration  has  succeeded  in 
effecting  considerable  economies.  On  most  of  the  bridges  arc  lamps 
have  been  displaced  by  300  watt  nitrogen-tilled  incandescent 
lamps,  and  the  annual  cost  of  lighting  the  Queensboro'  Bridge 
was  reduced  in  this  way  by  £800.  Similar  savings  were  effected 
on  all  of  the  other  great  bridges  and  m  many  of  the  numerous  public 
buildings. 

In  round  numbers,  the  cost  of  lighting  the  streets  and  parks  of 
Greater  New  York  was  £676,400  in  1913.  The  city  has  contracts 
for  street  and  park  lighting  with  various  companies,  and  t\w  term  of 
each  contract  is  limited  liy  statute  to  one  year.  The  rates  for  nitrogen 
filled  tungsten  lamps  in  .Manhattan  during  1915  are  £14  a  year  for  the 
.300-watt  lamps  and  £15-4  a  year  for  the  400-watt  lamps.  The  cost 
of  are  lamps  was  reduced  from  £18  to  £17.  Hate,s  equally  favourable 
were  obtained  in  the  other  boroughs.  At  the  time  of  the  report  over 
13,000  gas-tilled  incandesceent  lamps  were  used  for  street  lighting 
purposes. 
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In  order  that  we  may  be  able  to  supply  the  newspaper  trade  effectivelj 
and  meet  the  requirements  of  the  Post  Oflice,  we  are  sending  THE 
ELECTRICIAN  to  press  a  few  hours  earlier  every  week.  All  editorial 
and  news  matter  for  the  next  current  issue  of  THE  ELECTRICIAN 
must  reach  us  as  much  earlier  as  possible,but  not  later  than  WEDNES- 
DAY NOON,  and  advertisement  text  and  blocks  must  reach  the 
offices  as  much  earlier  as  possible,  but  not  later  than  TUESDAY 
EVENING,  during  the  continuance  of  the  War.  Displayed  Advertise- 
ments not  for  proof  before  first  insertion  can  be  taken  until  NOON  ON 
WEDNESDAY,  and  Official  Announcements,  Auctions  and  "  Smalls  " 
of  all  kinds  of  which  no  proofs  are  required  before  insertion  can  be 
accepted  up  to  FIRST  POST  THURSDAY  MORNING. 


"  PHYSICIAN,  HEAL  THYSELF." 

.\t  a  time  like  the  present  it  is  the  duty  of  public  bodies 
to  exercise  the  most  rigid  economy  m  their  expenditure  and 
ruthleesly  to  cut  down  their  estimates  to  the  irreducible 
minimum.  A  memorandum  to  this  effect  has  been  issued. 
we  believe,  by  the  Local  Government  Board.  We  venture 
to  think  thao  economy  would  be  observed  by  local  autho- 
rities without  instruction  from  a  Government  Department  : 
but,  assuredly,  such  uistruction  would  carry  greater  weight 
if  economy  was  practised  in  Government  Departments. 
Instances  abound  of  flagrant  and  unbridled  waste  in  expen- 
diture in  regard  to  the  construction  and  administration  of 
temporary  and  semi-temporary  camps  and  hospitals,  and  in 
military  works  generally.  The  question  was  discussed 
editorially  in  a  recent  issue  of  the  "  Sanitary  Record  and 
Mimicipal  Engineering,"  and  of  the  several  examples  of  such 
waste  cited  by  out  contemporary  the  following  speak  for 
themselves. 

For  heating  purposes  18  boilers  are  scattered  over  a 
certain  camp,  and  the  pipes  forlhe  distribution  of  the  water 
are  to  be  in  wrought  iron,  costing  100  per  cent,  more  than 
cast  iron  (which  is  almost  invariably  used  elsewhere),  whilst 
each  length  of  wiought-iron  pipe  is  to  be  providai  witM 
special  connector.  The  cost  of  the  heating  plant  alone  rot 
this  temporary  camp  of  galvanised  iron  huts  for  the  accom- 
modation of  2,r)00  to  ;$,000  men  prisoners  is  to  be  over 
£.3,(MK)  !  In  the  ca^e  of  a  naval  camp,  which  is  in  course  of 
construction,  certain  fittings  costing  14.  10s.  each,  exclusive 
of  fixing,  are  to  be  VLsed.  Suitable  fittings  are  procurable 
'at  2r).s.  eacli,  and  fhe.se  low-priced  fitthigs  have,  in  fact,  been 
fixed  in  another  cam]),  where  the  work  has  been  carried  out 
from  the  pliins  of  a  civilian  engineer,      it  may  reasoiuilily 
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be  urged  that  heating  and  sanitary  engmeering  do  not  come 
within  the  sphere  of  activity  of  the  Royal  Engineers.  If 
this  is  the  ease,  we  wonder  wh}'  such  work  is  entrusted  to 
and  luidertaken  by  them  ?  Road  making,  beyond  question, 
is  an  art  with  which  the  Royal  Engineers  should  be  familiar. 
A  borough  engineer  was  asked  by  the  War  Department  to 
cover  a  road  with  broken  Guernsey  granite  12  in.  thick, 
costmg  los.  per  cubic  yard.  He,  very  properly,  refused  to 
be  a  party  to  the  wasting  of  national  money,  and  after  some 

I       demur  he  persuaded  the  War  Department  to  use  an  8  in. 

I       hard  core  for  a  foundation  costmg  about  Is.  per  cubic  yard, 

I       and  4  in.  of  broken  granite  on  the  top.     As  a  result  a  sum 

I       of  close  upon  £1,000  was  saved. 

S(  Equally  flagrant  is  the  expenditure  on  electrical  works. 

At  the  end  of  December  a  large  workhouse  "  somewhere  in 
England,"  already  wired,  was  handed  over  to  the  military 
authorities  for  use  as  a  hospital  for  the  accommodation  of 
2,000  patients.  Wiring  firms  and  electrical  contractors  were 
given  orders  to  carry  out  certain  works  with  all  possible 
speed.  No  specifications  were  issued.  Verbal  orders  given 
one  week  by  an  officer  in  charge  were  either  cancelled  or 
modified  the  following  week  by  another  officer  m  charge. 
At  the  commencement  of  the  work  it  was  announced  that 
the  wiring  firms  and  contractors  would  be  paid  a  reasonable 
percentage  on  the  net  cost  of  the  material,  together  with  a 
sum  of  2d.  per  man-hour.  There  was  no  supervision  by  or 
on  behalf  of  the  War  Department.  There  was  no  checking 
of  the  material  brought  in  or  taken  out,  and  there  was  no 
checkmg  of  the  time-sheets !  The  job  lasted  close  upon 
seven  months,  and  was  carried  out  at  high  pressure  seven 
days  per  week  with  considerable  overtime.  The  time-sheets 
bear  eloquent  testimony  to  the  physical  fitness  and  en- 
durance of  the  wiremen .  When  the  time  came  for  payments 
to  be  made  the  War  Department  found  itself  luiable  to  pass 
the  accounts.  A  civilian  engineer  was  called  in  to  Issue 
certificates  and  to  inspect  the  work.  Three  months  after 
the  first  certificate  had  been  given  (and  eight  months  after 
the  commencement  of  the  work)  the  War  Department  made 
the  first  pavment.  The  merits  of  such  engineering  are  on  a 
par  with  those  of  a  certain  leg  of  mutton  on  which  Dr. 
Johnson  dined,  and  which  he  pronounced  to  be  "  as  bad  as 
bad  could  be  ;   ill  fed,  ill  killed,  ill  kept  and  ill  dressed." 

A  system  which  gives  to  a  tradesman  a  free  hand  to  su])ply 
goods  of  any  quality  he  Hkes,  which  allows  him  to  put  in 
such  workmanship  as  his  conscience  dictates,  which  compels 
him — in  many  cases  against  his  will— to  keep  men  workmg 
more  than  twice  the  normal  hours  for  long  periods,  and 
which  permits  him  to  give  to  the  work  such  supervision  as 
he  conveniently  can  without  interrupting  other  work  on 
which  he  happens  to  be  engaged,  bears  the  hall-marks  of 
incompetence  and  inefficiency. 

In  their  legitimate  military  work  we  believe  that  most 
of  the  responsible  officers  of  the  Royal  Engineers  are  com- 
petent men.  Many  of  them  are  men  of  extraordinary  talent, 
and  in  normal  times  it  Is  probable  that  the  engineering 
business  of  the  War  Department  would  be  conducted  on 
more  efficient  and  economical  lines  than  at  present.  Further- 
more, we  believe  that  most  of  the  able  officers  of  the  Royal 
Engineers  are  engaged  on  definite  military  work,  as  distinct 


from  the  building  of  huts  and  the  equipment  of  hospitals 
at  home. 

If  this  is  the  case,  ar.d  remembering  that  during  the  past 
year  the  work  to  be  executed  has  probably  increased  fiity-' 
fold,  the  extravagance  to  which  we  have  referred  is  due  to 
the  lack  of  properly  skilled  men  in  the  War  Department. 
We  must  also  remember  that,  besides  an  uicrease  in  the 
volume  of  work  to  be  handled,  there  has  been  a  correspond- 
mg  increase  in  the  importance  of  the  work.  But  there  Ls  no 
lack  of  men  skilled  both  in  engineermg  and  business  in  the 
country.  The  remedy  is  at  hand.  To  our  knowledge  many 
able  engineers  have  offered  theirservices — m  some  cases.free 
of  cost — to  the  comitry,  and  to  secure  the  services  of  these 
men  National  Registration  is  unnecessary.  Outside  Govern- 
ment Departments  it  is  generally  known  that  the  engineering 
talent  of  Britain  has  been  mobilised  for  many  years.  An 
appeal  to  the  enguaeermg  mstitutions  would  place  at  the 
disposal  of  the  War  Department  all  the  enguieers  likely  to 
be  required.  If  engineers  capable  of  supervising  work  of 
this  kind  were  lacking  there  would  be  some  excuse  for  this 
waste  ;  but  it  is  well  known  that  at  the  present  time  con- 
svdting  engineers  and  their  staffs  are  very  adversely  affected 
by  the  warowmg  to  the  great  curtailment  of  capital  expen- 
diture. This  applies  to  most  branches  of  public  works. 
\\Tiy  should  not  the  services  of  these  engineers  be  utilised  ? 
There  is  no  question  that  the  gain  to  the  coimtrj'  through 
economy  and  increased  efiiciency  would  be  very  considerable. 

We  feel  that  the  engineering  institutions  themselves  are, 
to  a  certain  extent,  to  blame.  It  is  patent  to  most  pec  ole 
that  the  need  is  great,  and  i^he  engineering  institutions, 
already  mobilised,  are  silent.  At  a  time  like  this  it  is 
infinitely  more  patriotic  to  speak  the  truth  than  to  liide  it, 
and  on  the  eve  of  the  commencement  of  the  new  session  we 
urge  these  institutions  to  do  their  duty  by  claiming  the 
right  to  guide  the  State  m  all  engineering  matters.  By  so 
doing  much  of  the  extravagance  to  which  we  have  referred 
would  be  eliminated,  and  one  section  at  least  of  the  War 
Deparument  woidd  be  based  on  a  sure  foundation.  When 
the  story  of  the  war  comes  to  be  told  it  is  not  improbable 
that  we  shall  find  that  our  enemies  mobilised  their  engineers 
a  long  time  before  the  declaration  of  war. 


A  NOTE  ON  THE   DISTRIBUTION  OF   FLUX  AROUND 
A  CONTINUOUS-CURRENT  ARMATURE. 

JiV    liKRNARD   llAca:E,    F^.SC,  A. C.G.I.  AND   FRANCIS    F.   H. 
SCHROEDF.R,  A.C.G.I. 

Tills  note  has  reference  to  a  point  of  interest  which  came 
under  the  notice  of  the  authors  iji  the  course  of  some  experi- 
ments on  a  contiuuous-current  armature. 

It  ia  well  known  that  the  raagneto-motivo  force  (M.M.F.) 
produced  by  the  current  (lowing  in  the  arniatuie  of  a  continuous 
current  dynamo  is  a  niaxinmm  in  the  brush  axis  and  ia  distri- 
bute'! over  the  pole-pitch  in  the  form  of  a  triangular  curve,  as 
shown  in  Fig.  1,  where  (n)  represents  tlie  conductors  in  tht  slots, 
(6)  tlie  distribution  of  the  ampere  conductors,  and  (c)  the 
raagneto-inotivc  force  of  the  armature  winding,  as  olitained  by 
integrating  (6).  The  dotted  line  in  (c)  siiows  the  mean  M.M.F. 
curve  which  would  obtain  with  a  uniformly  distributed  winding. 
When  the  armature  is  removed  from  the  disturbing  influence 
of  poles  and  iror  yokes,  this  M.M.F.  produces  a  (lux  distributed 
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in  a  similar  manner  over  tha  core  of  the  armature  as  in  Fig.  2. 
Thus,  the  core  of  the  armature  presents  definite  poles  of  flux. 
When  the  armature  rotates,  these  poles  remain  practicallv 
stationary  in  space  and  woidd  be  quite  stationary  if  the  number 
of  slots  was  very  large.  All  this,  of  course,  is  quite  well  recog- 
nised. 

It  was  of  interest,  however,  in  the  authors'  experiments  to 
know  not  only  the  distribution  of  flux  round  the  core,  but  also 
round  the  end-connections  and  lound  any  given  coil  in  the 
armature.     The  end-(^onnections  or  overhang  of  a  continuous- 
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Fig.  1. — M.M.F.  of  Dopbi.e  Layer  Windinc 

(fl)  Conductors  in  slots: 

(J)  Peripheral  loading  ampere  conductors  per  cm.; 

(c)  Magneto-motive  force. 

current  armature  winding  usually  consists  of  two  layers  of 
conductors  crossing  at  a  definite  angle  and,  at  first  sight,  might 
seem  to  present  a  somewhat  complicated  problem.  Accord- 
ingly, the  authors  determined  to  make  an  investigation  of  the 
distribution  of  flux  round  the  end-connections  of  a  double  layer 
commutator  winding,  by  means  of  a  Grassot  fluxmeter  and 
search  coil. 

A  suitable  lap-wound  ai-mature  mounted  in  bearings  away 
from  disturbing  poles  and  iron  circuits  was  used  for  the  tests, 
and  the  flux  distribution  over  its  surface  when  carrying  a  known 


Y\i..  2.— I'KiiiPiiKu.M,  Klu.v  IJi.stribction  at  Middi-k  Of  Cork. 

current  was  then  investigated.  The  principal  dimensions  of 
the  armature  were  as  follows  :  Diameter  over  top  of  slots, 
36  rni.  ;  len«th  of  core,  H-fj  cm.  ;  length  of  overhang,  8-25  cm. 
It  had  a  four-pole  lap  winding  with  01  slots  and  18  <onductoia 
per  HJot,  and  the  tests  were  carried  out  with  a  current  of  5 
ttmp«Tcs  per  conductor.  The  results  of  the  experiments  are 
«h<.wn  in  FigH.  2,  3  and  1.  In  Fig.  2  the  curve  gives  the 
ordinary  peri|)li<Tal  di.stribiiiioM  of  flux  round  the  nentro  of  the 
•  ore  (IS  already  mentioned.  The  periphenil  distribution  of  flux 
n.iinrl   U,.,  end-connections,   mca.sured   midwav   between  the 


edge  of  the  core  and  the  end  of  the  overhang  is  shown  in  Fig.  3. 
It  will  be  seen  that,  like  the  core,  the  end-connections  present 
definite  poles  practically  coincident  in  space  distribution  with 
those  on  the  core.  Fig.  i  gives  the  distribution  of  flux  along 
two  coils,  starting  at  the  middle  of  the  core  and  following  the 
contour  of  the  respective  coils  to  the  axial  e-xtremitv  of  the 
winding.  The  coUs  chosen  lie  in  the  positions  marked  a  and 
b  m  Fig.  2.  The  marked  dip  in  the  portion  of  the  curves  over 
the  core  is  due  to  a  deep  circunifeiential  groove  in  the  latter  to 
receive  a  binding  band.  From  these  cuivcs  we  see  that  no 
matter  which  coil  be  investigated  the  flux  dies  off  to  zero  as  we 
approach  the  end  of  the  overhang. 

These  results  may  be  briefly  summarised  as  follows  :  The 
M.M.F.  due  to  the  end-connections  of  a  double-laver  winding 
produces  poles  on  the  overhang  in  just  tin-  same  manner  as 
those  created  upon  the  surface  of  the  cove  b\-  the  M.M.F.  of  the 
conductors  in  the  slots.  The  fact  that  the' density  of  the  flux 
dies  off  to  zero  as  we  appioach  the  axial  extremity  of  the 
winding  shows  that  all  the  flux  emanating  from  the  'armatiirr 
sweeps  over  ■peripheral  paths,  and  none  passes  over  the  end  of 


Fiii.  3.— Peripher.\l  Flux  Distribution  .\t  Middle  of  End 

CoNNECTIOSS. 

the  winding  from  the  outside  to  the  inside  of  the  overhang  or 
vice  versa. 

Fig.  5  illustrates  how  the  distribution  of  flux  on  the  end- 
connections  just  experimentally  proved  can  be  predicted 
theoretically.*  In  this  figure  the  double-layer  end-connections 
for  a  simple  winding  are  shown  ;   the  dotted  lines  constituting 


5        6         7         8         9 
Xcms  from  Centre  of  Core. 

Fid.  4. — DisTiiiiuTio.v  OF  Flux  alonc,  a  Coil. 

the  lower  la\'or  and  the  arrows  indicating  the  direi'tion  of  current' 
The  coil  undergoing  commutation  forms  the  boundary  of  the 
systems  of  current  marked  A,  B,  C,  D,  &c.  Now  consider  one 
of  tlie  separate  meshes  abed  in  the  system  A,  its  .sides  carrying 
curiciU  ill  the  directions  shown.  It  is  easv  to  see  that  by 
Hplittinn  up  the  currents  meeting  at  the  corners  of  the  mesh 
into  |)eripheral  aud  axial  components,  the  former,  on  the  whole 
practically  uoutraiisa  each  other  magneticallv  (except  for  the 

•  We  iiro  iiidvbtcd  to  Mr.  V.  C.  Hiiwkiiis  niid  iiulc|M>iidcntly  to  Dr. 
t;.  \V.  ().  Howo  for  this  nictlioil  of  I'xplaiiiini;  tlie.so  ri'Multa. 
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space  between  layers)  and  only  the  axial  components  remain 
active.  A  similar  argument  applied  to  a  mesh,  efgh  in  the 
system  of  current  B  will  show  that  the  peripheral  components 
persist  therein,  the  axial  components  practically  neutralising. 
Applying  this  method  to  all  the  meslies  we  get  the  diagram  in 
the  lower  part  of  the  figure,  the  overhang  being  practically 


Peripheral  Direction 


{h) 

Fig.  5. — EQurvALEXT  Overh.vxg. 

(fl)  Distribution  of  current  in  end-connections; 
\b)  Equivalent  system  of  Current  Sheets. 

equivalent  to  the  arrangement  of  current  sheets  shown.  Such 
current  sheets  give  rise  to  poles  of  flux  which  have  equal  but 
opposite  maxima  at  L  and  M,  dying  off  to  zero  at  N  and  0. 
Furthermore,  it  is  also  obvious  that  such  a  current  distribution 
gives  rise  to  a  fiux  dying  down  to  zero  in  an  axial  direction  as 
the  extremity  of  the  overhang  is  reached.    An  inspection  of 


Fig.  5  shows  that  the  poles  occur  in  the  same  position  in  space 
as  those  on  the  core  due  to  the  conductors  in  the  slots  and  have 
the  same  sign.     These  latter  occur,  of  course,  at  LX,  MY. 

The  similarity  of  the  flux  distribution  about  the  end-con- 
nections of  a  commutator  winding  to  that  of  a  coil  winding  is 
very  noteworthy,  and  Fig.  5  shows  that  the  end-connections 
of  a  double-layer  or  commutator  winding  are  practically 
identical  in  effect  with  the  overhang  of  a  single  layer  coil 
winding.  ^ 

In  Fig.  6  is  given  a  graphical  representation  of  the  flux  on 
the  overhang,  showing  the  density  and  direction  of  the  li  nes  of 
magnetic  foi'ce,  in  accordance  wath  the  practical  and  theoretical 
results  just  tstablished. 


N  pole 


I  I  5  pole 

rtiv."  .'   : — '""I — •■•  •/xti'i  •.  • 
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Fio.  6. — Distribution  of  Flux  due  to  Cueeext  Sheets  of  Fig.  5. 

ia)  Typical  curve  of  peripheral  distribution  : 

{b)  Plan  of  Current  Sheets,  dots  represent  lines  of  force: 

(c)  Typical  curve  of  distribution  along  a  coil. 

In  conclusion  we  desire  to  express  oui'  thanks  to  Mr.  .7.  T. 
Irwin  for  his  suggestions  during  the  experimental  stage  and  to 
Mr.  C.  C.  Hawkins  and  Dr.  S.  P.  Smith  for  their  friendly  criti- 
cisms during  the  writing  of  this  note.  The  work  was  carried 
out  at  the  Citv  and  Guilds  (Engineering)  College  under  tlie 
direction  of  Prof.  T.  Mather,  F.R.S. 


ELECTRIFICATION  ON  THE  LONDON  &  SOUTH  WESTERN  RAILWAY. 


Although  London  was  one  of  the  earliest  cities  to  adopt 
electric  traction,  this  was  restricted  for  many  years  to  the  tube 
railways  and  then  to  the  '•  Undergroxmd  "  with  its  surface 
extensions.  Then  came  the  electrification  of  the  South  London 
line  of  the  London,  Brighton  &  South  Coast  Railway,  in  1909. 


some  time,  and  the  first  to  be  completed  is  that  of  the  London 
&  South  Western  Railway. 

The  electrification  of  the  London  suburban  system  of  the 
London  &  South  Western  Railway  forms  one  of  the  most  im- 
portant schemes  of  this  kind  that  any  British  railway  company 


A^ 


^^^  ^'V-?  ^»tr  ^^ISMOTT  JT 


Sub- stations  shonn  thus.-  X 


jTjo.  1. — Map  OF  THE  L.  &.S.W.  Railway  SiiirRUAN  Lines,  showing  Lines  acti'ali-y  Ei-ectrified  and  those  on  wmcn 

Ki.ectrificatios  is  CoNTEMI'I-ATKI). 


Although  this  railway  has  adopted  an  ambitious  electrical 
programnu?  since  that  date,  progress  on  other  London  railways 
as  regards  electrification  has  been  small.  Now,  however,  further 
progress  is  evident ;   other  Bchemes  have  been  in  progress  for 


has  yet  undertaken.  The  lines  which  are  now  being  electiified 
are  the  circular  route  from  Waterloo  via  Wimbledon,  Kingston, 
Twickenham  and  Richmond  and  back  to  Waterloo,  the  Houn- 
slow  loop  line,  and  the  Hampton  Court,  Claygate  and  Shepper- 
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ton  branclies.  The  total  length  of  these  routes  is  about  47 
miles,  equivalent  to  nearly  150  miles  of  single  track.  At  a  later 
date  a  further  system  of  about  50  miles  of  route,  the  equivalent 
of  150  miles  of  single  track,  may  be  undertaken.  As  shown  in 
Fig.  1,  this  win  include  the  three  lines  through  Leathtrhead, 
Cobham  and  Woking  respectively  to  Guildford. 

After  a  careful  and  exhaustive  study  made  by  the  engineers 
of  the  London  &  South  Western  Railway  of  all  systems  in 
commercial  use,  it  was  decided  to  adopt  direct  current  with  a 
pressure  of  600  volts  on  the  third  rail. 

The  Rolling  Stock. 
For  the  electric  trains  the  original  rolling  stock,  consisting 
of  the  usual  compartment  coaches  with  side  doors,  has  been 
used,  the  necessary  alterations  being  made  to  fit  them  for  the 
electrical  apparatus.  This  applies  to  the  motor  coachei>  as  well 
as  the  traileis.  The  trains  are  equipped  for  multiple- 
imit  working,  and  for  convenience  in  handling  are  made  up  of 
three-coach  units,  consisting  of  two  motor  coaches  with  a 
trailer  coach  close-coupled  between  them.  The  individual 
three-coach  units  are  intended  to  be  permanently  coupled,  and 
form  convenient  and  handy  units  for  traffic.  It  is  intended 
to  operate  these  units  as  three  or  tix-coach  trains,  depending 
upon  traffic  requirements.  Each  unit  weighs  94  tons  unloaded, 
seats  190  passengers  and  is  equipped  with  four  275  h.p.  motors. 
590  revs,  per  min.,  geared  21/59  on  standard  42i  in.  driving 
wheels  ;  these  motors  are  arranged  in  pairs  on  the  bogies 
underneath  the  driving  compartments  at  opposite  ends  of  the 
unit,  i.e.,  each  motor  coach  is  provided  with  two  motors  on  a 
single  bogie.  All  the  electric  control  geai  is  placed  in  thes  com- 
partments, each  pair  of  motors  being  controlled  by  its  own  set 
of  control  gear.  The  ari'angement  of  the  control  gear  in  the 
driver's  cab  was  decided  upon  by  the  railway  company's 
engineers  in  preference  to  having  it  underneath  the  coach  on 
account  of  the  greater  ease  of  access  for  inspection,  cleaning 
and  adjustment.  The  positions  of  the  individual  pieces  of 
apparatus  have  been  carefully  arranged  with  this  end  in  view. 
Access  to  the  control  apparatus  is  obtained  on  the  one  side  from 
the  driver's  compartment  and  on  the  other  tlirough  large 
hinged  doors  in  the  partition  between  the  driver's  and  luggage 
compartments.  There  is  also  an  advantage  in  placing  the  control 
apparatus  in  the  driver's  cab  in  that  the  weight  of  this  appa- 
ratus comes  over  the  driving  bogie  and  so  increases  the  adhesive 
weight  on  the  driving  wheels.  Fig.  2  shows  a  view  of  tlie  train, 
and  Fig.  3  shows,  the  general  arrangement  of  the  control  gear 
in  the  cab. 

The  history  of  the  development  of  railway  motors  has  been 
one  of  steady  improvement,  and  the  construction  of  the  motor 
adopted  for  this  scheme  is  the  direct  result  of  a  vast  amount 
of  experience,  experiment  and  close  attention  to  details.  When 
dealing  with  large  railway  motors,  th(!  restrictions  in  design  are 
very  great  on  account  of  the  small  space  available  and  the 
severity  of  the  operating  conditions,  so  that  nothing  but  the 
most  rigid  form  of  construction  will  witlistand  the  sirvicv,. 
Rugged  construction  has  consequently  become  one  of  the  most 
important  considerations  in  design. 

The  electrical  equipment  is  by  the  British  Westinghouse  Co. 
As  is  usual,  tlie  motors  are  series  wound,  with  conmiutating 
poles  and  totaljy  enclosed,  a  box-type  frame  being  used.  ..The 
motor  casing  is  carried  by  a  suspension  bracket,  which  is  sup- 
ported tlirough  rubber  s])rings  from  thr.  truck  transom.  The 
Ix^arings  aie  carried  in  end  housings  and  the  motor  is  equipped 
with  <!onimutating  poles.  A  view. of  the  bogie  with  motora  is 
Been  in  Fig.  4. 

The  (lilHculties  met  in  machining  the  box  type  of  yoke  are 
overcrinw!  by  the  use  of  specially  designed  machine  tools.  As 
an  illtist ration,  it  is  essential  for  the  pole  holt  lioles  to  be  very 
ucf-uratel}-  spaced,  but  the  necessary  accuracy  could  not  U' 
guaranl4'ed  if  they  were  drilled  from  the  outside.  Special 
machine  tool.«  have,  therefore,  been  designed  by  means  of  which 
the  bolt  lioles  are  drilled  from  the  inside  of  the  yoke  with  perfect 
iiK-chaiiiial  Hpaciiig.  Another  niucliiuiug  difficulty  which  has 
also  been  mitistaclorily  ovenome.  by  the  use  of  sjiecial  niiK'tiine 
tools  is  the  iilaniiiL'  o(  tin-  jiiti.r|i(.l.'  s.ut.i  vilii.li  li.-    ns  it  w.-n>. 


in  the  corners  of  the  box-tjrpe  frame.  The  universal  use  of 
special  jigs  and  gauges  in  the  manufacture  of  these  motors 
ensures  perfect  accuracy  and  interchangeability. 

The  field  poles  are  laminated  and  the  interpoles  are  made 
solid  and  have  a  special  shape  of  tip.  Spring  washers  are  used 
in  both  cases  to  keep  the  coils  firm  in  their  places  and  to  pre- 
vent chafing  due  to  vibration.  The  design  of  the  armature 
embodies  strength,  compactness  and  solidity  of  construction. 
A  fan  is  provided  on  the  armature  for  air  circulation  on  the 
axial  system.  Air  drawn  through  oj>enings  in  the  commu- 
tator spider  and  armature  core  passes  through  the  fan  and  back 
between  the  field  coils  and  over  the  armature  and  commutator. 
Openings  to  the  atmosphere  are  not  provided,  the  whole  of  the 
cooling  being  due  simply  to  radiation  from  the  case,  but  the 
circulation  of  air  ensures  even  temperature  throughout  the 
motor. 

The  construction  of  the  brush  gear  is  very  rigid  ;  the  holders 
themselves  are  substantial  bronze  castings,  and  are  clamped  to 
the  machined  face  of  the  casting,  which  is  supported  by  two 
insulated  rods  bolted  to  the  motor  frame.  The  insulation  is 
of  pure  mica  directly  surrounding  the  rods  which  are  forced 
into  their  place  in  the  casting  by  a  considerable  pressure,  the 
mica  being  protected  during  this  process  by  hardened  steel 
split  tubes.  Thf  completed  holder  with  its  insulated  supports 
is  subjected  to  a  mechanical  test  of  some  40  tons  to  ensure  that 


Fic.  2. — View  ok  One  of  the  Trains. 

the  rods  with  their  insulation  are  properly  secured  to  the  holder. 
The  brushes  are  arranged  for  radial  adjustment  to  allow  for 
wear  of  the  commutator  and  are  readily  accessible  for  inspection 
and  adjustment  thi'ough  the  commutator  trap  door. 

The  lubrication  of  all  bearings  is  effected  by  means  of  long 
fibre  wool  waste,  which  s\'])hon3  the  oil  up  from  a  separate  oil 
reservoir  to  the  bearings  and  jirovidcs  a  continuous  and  auto- 
matic supply.  Suitable  oil  wiper  rings  ami  guarels  prevent  the 
oil  from  the  bearings  getting  into  the  motor  casing,  and  the  oil 
thrown  from  the  wiper  rings  passes  to  a  waste  pocket  of  ample 
capacity  in  the  bearing  housing  from  which  it  may  be  drawn 
off  periodically. 

Fig.  5  is  interesting  as  showing  the  performance  of  one  of  tli  > 
electric  trains.  The  curve  A  is  the  usual  time-.speed  curve,  and 
the  curve  B  is.  the  corresponding  curve  of  current.  It  is  seen 
that  a  speed  of  about  53  miles  per  hour  is  reached  in  three 
minutes.  The  curvet  0,  ])  are  time-distance  curves,  corie- 
spoiiding  to  the  run  where  coasting  starts  at  time  E.  aiul  tho 
run  wheie  the  brakes  are  applied  at  the  time  F  without  any 
roasting.  Tho  extra  energy  to  gain  tho  20  seconds,  forming 
the  difference  between  the  two  runs,  is  instructive. 

The  control  of  the  trains  for  multiple-unit  working  is  effected 
by  the  Westinghouse  ('<iiii|>any"8  "All  Electric"  system  of 
automatic  i-elay  cmitiol       In  this  system  the  motor  current 
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is  handled  by  a  suitable  number  of  electrically  operated  con- 
tactor switclies,  the  operating  coils  of  which  are  connected  to 
control  wires  running  throughout  the  length  of  the  train  and 
actuated  by  small  master  controllers.  The  contactors  aie 
provided  with  interlocking  switches  connected  in  their  operating 
circuits  to  ensure  the  correct  sequence  of  changes  in  the  connec- 
tions. 

The  motor  equipment  on  each  coach  is  controlled  during  the 
accelerating  periods  by  its  own  relay,  which  is  independent  of 
the  other  relays  on  the  train  ;  hence  the  motors  on  the  different 
coaches  are  notched-up  in  accordance  with  their  individual 
requirements,  which  are,  in  a  measure,  dependent  upon  the 
diameter  to  which  the  wheels  may  be  worn  and  the  slight 
inherent  differences  in  the  characteristics  of  the  motors.  This 
system,  therefore,  helps  to  equalise  the  load  on  the  different 
motor  coaches  and  gives  a  low  energy  consumption.  The 
adjustment  is  also  such  that  the  series  coils  will  come  into 


cm'rent.  The  arcing  tips  are  of  hard-drawn  copper,  which  can 
be  easily  and  cheaply  renewed.  A  wiping  action  between  the 
contacts  is  provided,  so  that  any  roughness  due  to  arcing  when 
opening  the  circuit  does  not  interfere  with  the  contact  surface 
when  the  switch  is  in  the  closed  position. 

Each  contactor  and  circuit  breaker  is  carried  by  a  pressed- 
steel  plate  clamped  to  mica  insulated  steel  tubes,  which  are 
fixed  to  two  channel  irons  running  the  full  length  of  the  switch 
group.  This  method  of  construction  is  light  and  strong,  and 
has  the  necessary  flexibility  to  withstand  vibration.  It  also 
renders  the  withdrawal  and"  replacement  of  a  contactor  switch 
an  extremely  easy  matter. 

The  interlocking  switches  mentioned  above  are  fixed  at  the 
back  of  the  contactor  switches,  and  are  operated  by  a  lever 
from  the  movable  core  of  the  contactor  solenoid,  thus  ensm-ing 
a  definite  position  of  the  interlocking  switch,  corresponding 
with  a  definite  position  of  the  contactor.     These  interlocking 
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View  lookrn^  in  Direction  of  Arrow 
Fig.  3. — Akranoement  of  Electricu,  Equipmknt  in  Drivino  C.\b. 


action  with  as  low  a  pressure  as  3.50  volts,  but  thc-y  will  not 
proceed  to  the  parallel  connection  if  the  pressure  is  below  470 
volts.  The  advantage  of  this  adjustment  is  that  if  the  pressure 
through  some  accident  is  brought  very  low  it  will  not  bo 
furtlier  reduced  seriously  by  attempting  to  run  the  motors  in 
parallel  on  the  reduced  pressure. 

With  this  system  the  master  controller  becomes  a  very 
simple  piece  of  apparatus,  and  this  is  important,  because  it  is 
the  only  piece  of  apparatus  handled  by  the  drivcr-s,  who  are 
generally  non-technical  men.  The  operation  of  the  controller 
is  extremely  simple,  the  driver  having  merely  to  move  thi  con- 
troller right  round  to  the  full  "on  "  position,  and  the  relays 
automatically  do  the  rest.  The  master  controller  is  seen  in 
Fig.  6. 

Powerful  magnetic  blow-outs  are  fitted  to  all  pieces  of  appa- 
ratus where  there  is  a  possibility  of  arcing  when  breaking 


switches  have  been  most  carefully  designed  with  a  view  to 
ready  inspection,  renewal  and  withdrawal  when  necessary. 
The  smallest  possible  number  of  different  parts  is  used  in  the 
construction. 

The  frame  carrying  the  contactor  switches  forming  the  motor 
car  gi-oup  lies  across  the  width  of  the  coach  in  the  driving 
compartment.  It  also  carries  the  necessary  motor-starting 
resistances  and  the  main  fuse  above  the  contactors.  The 
motor  resistances  arc  of  the  usual  tlu'ee-point  suspension  grid 
type,  mounted  on  mica  insulated  tie  bars  fixed  to  presscd-steel 
end  frames,  giving  a  strong  and  rigid  construction. 

A  view  of  the  front  of  the  switch  group  is  shown  in  Fig.  7, 
from  which  may  clearly  be  teen  the  interlocks  at  tho  back 
of  the  switches  and  tho  arcing  tips  and  arcing  bo.xes  at  tho 
front  of  the  gioup.  The  ciicuit-brcaker  is  similar  in  con- 
struction to  the  contactor  switches  and  may  be  seen  in  the 
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middle  of  the  group.  It  is  provided  with  heavy  laminated 
brushes  in  addition  to  the  contact  jaws,  and  adjustable  overload 
and  trip  coils. 

The  reverser  is  of  the  drum  type.  The  drum  castings  are 
clamped  to  mica  insulated  shafts  provided  with  heavy  copper 
contact  segments.  The  fingers  are  made  with  renewable  tips 
and  provided  with  swan-neck  finger  spiings  and  heavy  copper 
shimts.  The  finger  bases  aie  clamped  to  mica  insulated  bars. 
The   interlocking   of   the   control   circuits  for  operating   the 


Fio.  4. — \"iEW  OF  Bogie  and  Motor  EQi"ir.MKNr. 

reverser  is  effected  by  an  additional  contact  drum  attached  to 
the  main  spindle,  so  that  a  fixed  relationship  between  the 
making  and  breaking  of  the  main  control  circuits  is  obtained. 
A  powerful  magnetic  blow-out  is  provided  for  the  interlock 
fingers,  which  are  identical  with  the  swan-neck  fingers  used  in 
the  master  controller. 

The  master  controller  is  of  the  drum  typt,  and  is  pro- 
vided with  both  main  and  reversing  handles,  so  interkeked 
that  the  reversing  handle  must  be  either  in  the  forward  or 
reversed  po.sition  before  the  driver  can  operate  his  controller. 
The  main  handle  embodies  the  "'  dead  man  "  feature,  the 
arrangement  being  such  that  in  the  event  of  the  driver  releasing 


upwards  at  any  time,  he  must  bring  the  operating  handle  to 
the  "  off  "  position  again  before  he  can  lelease  the  brakes. 
AMien  coasting  and  when  making  ordinary  service  stops  the 
driver  moves  the  main  handle  to  the  ""  off  "  position  and  keeps 
his  hand  on  the  handle,  thereby  preventing  the  automatic 
application  of  the  brakes. 

The  main  handle  of  the  master  controller  has  four  operating 
positions  :  The  first  position,  usually  called  the  ''  switching  ' 
position,  gives  series  connections  to  the  motors  with  all  resist- 
ance in  circuit :  the  second  position  brings  the  automatic  relav 
into  operation  and  the  resistances  are  cut  out  of  circuit  steji  In- 
step until  full  series  is  obtained  ;  the  third  position  conuei  ts 
the  motors  in  parallel,  the  well-known  bridge  connection  beiuu 
used  in  passing  from  series  to  parallel  ;  the  fom-th  position 
brings  the  automatic  relay  into  operation  again,  cutting  out 
the  resistance  step  by  step  imtil  full  parallel  is  obtained.  It  is 
unnecessary  to  pause  on  each  notch  of  the  controller  imtO  the 
rorresponding  motor  connections  are  completed  ;  the  handle 
111  ly  be  moved  directly  to  either  the  series  or  parallel  position 

lieu  the  control  apparatus  automatically  notches  up  step  b; 
^lep  until  the  position  is  reached  corrt^sponding  to  the  particular 
notch  on  which  the  handle  is  placed. 

The  starting  current,  and  therefore  the  rate  of  acceleration, 
may  be  adjusted  by  means  of  the  setting  of  the  automatic  relay  ; 
this  relay  consists  of  three  coils,  two  of  which  have  movable 
plungers  fitted  with  copper  discs  for  bridging  contacts  in  the 
control  circuit,  the  three  coils  having  a  common  magnetic 
circuit.  The  two  coils  which  have  movable  plungers  are  con- 
nected in  the  control  circuit  and  the  tliird  coil  is  a  heavy  ciu'rent 
cod  connected  in  the  motor  circuit.  The  function  of  the  two 
coils  in  the  control  circuit  is  to  lift  the  short-circuiting  copper 
discs  and  thereby  open  one  of  the  control  circuits,  the  discs 
being  held  up  until  the  motor  current  in  the  series  coil  has  fallen 
to  the  predetermined  value  for  which  the  relay  is  adjusted.  The 
contacts  in  the  relay  are  never  used  for  breaking  circuit,  and 
are,  therefore,  not  liable  to  cause  trouble  by  birrning.  The 
construction  of  the  control  apparatus  throughout  is  of  non- 
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Kiel.  5.  -   I'KKFOIIMANCE  CURVKS  OF  104-TON  TlIRKE-COACH  TrAIN-UNIT. 
I '3  mile  run,  schedule  speed,  25  miles  per  hour,  25  seconds  stop.  575  volts. 


tln'  liandle  the  supply  of  control  current  is  interrupted,  thus  inllamniable  mat^'rial,  and  the  wholi.  of  the  insulation  in  of  miia. 
ojx-ninn  all  tlie  mum  contuctorH,  and  the  brakes  are  autonia-  I'ractically  all  the  wiring  is  in  the  driver's  cab.  and  the  con- 
tiwilly  applied.     .Should  the  driver  allow  the  liandle  to  move  I  necting  train  wires  and  tlirough  shoe  cable  are  ti.\cd  on  the  roof 
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of  the  coach  as  so  to  be  quite  out  of  reach  of  unauthorised 
persons.  This  has  th-,  further  advantage  that  should  a  tiain 
be  derailed  thv  wiring  is  less  liable  to  suffer  than  -where  it  is 
j  partly  attached  to  the  truck  and  partly  to  the  underside  cf  the 
car  body.  The  socket  connections  for  the  jumper  cables  are 
made  with  four  pins,  instead  of  merely  one  pin,  so  that  increased 
contact  surface  is  obtained  with  the  socket. 


"  Electrician  "  Phcto. 
Fig.  0. — Vinw  or  M.\STErv  C'oN'TBOLLBr,. 


The  lighting  of  the  compartments  has  been  the  subject  of 
very  careful  study  by  the  railway  company's  engineers  and  a 
suitable  and  tasteful  fitting  has  been  adopted.  The  coaches 
are  heated  by  electric  jadiators  suitably  grouped  in  the  various 
compartments. 


-View  of  C'ont.\ctor  Units. 


TIm!  Westingliouse  brake  used  on  the  electric  trains  employs 
cylinders  12  in.  and  14  in.  in  diameter,  and  the  triple  valves 
are  of  the  newest  design,  which  passes  on  the  oj)enition  of  tlie 
driver's  brake  valve  to  the  rear  of  the  train  by  a  quick  serial 
movement,  resulting  in  the  almost  simultaneous  application  of 


the  brakes  on  a  train  600  ft.  long,  which,  ensures  a  smooth  and 
efficient  brake  service.  The  air  is  supplied  to  the  brake  system 
by  small  compressors  direct-driven  by  slow-speed  motors,  one 
of  which  is  placed  in  each  motor  car.  The  action  of  all  these 
compressors  on  a  train  is  controlled  by  a  master  governor  and 
switch,  which  produces  uniform  compressor  labom-  throughout 
the  train,  as  all  compressors  start  and  stoj)  simultaneously. 
Thus  the  bulk  of  the  work  is  not  taken  by  the  compressor 
placed  wheie  the  pressure  variation  is  greatest  (that  is,  at  the 
front  of  the  train),  as  is  the  case  when  compressors  are  con- 
trolled individually.  This  arrangement  is  known  as  the  West- 
ingliouse Governor  Sj-nchronising  System. 
[To  he  continued) 


CORRESPONDENCE. 

THE  LAWS  OF  INDUCTION. 

TO   THE    EDITOR   OF   THE   ELECTRICIAN. 

Sir  :  May  I  beg  permission  to  add  a  further  letter  to  mine  of 
last  week.  Suppose  that  we  take  Mr.  Hering's  figure,  and 
replace  the  copper  block  with  Mr.  Hering's  insulated  laminae. 
Now  if  this  block  be  made  to  vibrate  forwards  and  backwards 
in  the  air-gap,- so  that  the  laminae  cut  the  lines  of  force,  each 
lamina  vi'iW  become  a  small  generator.  If  then  we  slide  the 
contacts  BB  along  the  edge  of  the  lamiuEe,  the  galvanometer 
needle  (assuming  that  the  galvanometer  is  made  to  respond  to 
alternating  currents)  will  become  increasingly  deflected  until  the 
middle  laminae  are  past,  and  the  needle  will  come  back  to  zero 
when  the  contacts  have  come  on  to  the  outside  laminae  which 
do  not  cut  the  flux. 

This  experiment  I  tlunk  will  sufficiently  prove  my  contention 
that  in  mo\nng  the  sliding  contacts  along  the  block  we  have 


not  unlinked  the  original  circuit  at  all,  but  have  really  formed  a 
new  circuit  with  each  movement' of  the  contacts.  To  justify 
Mr.  Hering's  contention,  that  part  of  the,  copper  block  between 
BB  should  have  been  moved  to  the  position  B'B',  but  actually 
it  remains  obstinately  in  the  same  place.  If  Mr.  Horing  can 
manage  to  coax  the  copper  lamina  BB  to  the  ])osition  B'B', 
or  if  he  can  alter  the  lines  of  force  passing  through  the  circuit, 
without  altering  the  constitution  of  the  same  and  without 
generating  an  E.M.F.  in  it,  he  may  claim  that  Maxwell'.s  law  is 
(Ic-ad  and  that  Hering's  reigns  in  its  stead. 

If  he  cannot  do  this,  I  fear  that  he  mu.st  resign  himself  tr)  tlu; 
tact  tliat  the  desperate  attempts  of  his  opponents  have  suc- 
ceeded. '  I  am,  &c.. 

North  Shi.  Idii,  Sept.  23.  I'.  Turxbull. 


THE  FIELD  LEAKAGE  OF  TURBO-ALTERNATORS. 

TO  THE   EDITOR  OP  THE   ELECTRICIAN. 

Sin  :  I  am  most  interested  to  leain  that  the — to  me — 
.-.eriouK  erior  occurring  three  times  in  Mr.  Jakeman's  Paper  is 
merely  to  be  regarded  as  "  somewhat  loos(!  wording." 

So  far  as  the  "  flux  per  tooth  "  method  of  calculation  is  con- 
cerned the  method  is  a  perfectly  obvious  one,  and  has  been  used 
by  myself  and  jnobahly  many  others  long  before  tiu;  ])ul)lica- 
tion  of  tlu^  Fupci-  refi'ned  to  hy  Mr.  .lakeman.  The  diugraiu 
and  e.xpiiuiiitioM  of  flir  )i;illis  of  (Iw  ni:i'/iwli'^  linen  with,  cylin- 
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drical  rotors  given  in  my  letter  of  August  31st  also  are  based 
<)u  notes  made  by  myself  some  seven  or  eight  years  since.  I 
find  that  the  explanation  coincides  exactly  with  that  given 
much  more  recently  in  the  above-mentioned  Paper. 

Mr.  .Jakeman"s  explanation  of  the  observed  shape  of  the 
E.M.F.  wave  induced  ui  the  armature  conductors  is  not  admis- 
sible ;  if  the  wave  shows  perfectly  regular  steps,  the  only  pos- 
sible explanation  is  that  the  outside  teeth  carry  their  normal 
proportion  of  useful  flux.  In  cases  where  the  wedges  are  so 
deep  and  the  teeth  so  narrow  that  non-magnetic  wedges  would 
be  generally  used  for  the  "  outside  "  slots,  the  use  of  magnetic 
wedges  would  undoubtedly  cause  a  reduction  in  the  u.seful  flux 
carried  by  the  outside  teeth.  In  such  cases — as  stated  in 
my  previous  letter— there  is  justification  for  Mr.  Jakeman's 
method,  and  oscillographic  records  will  undoubtedly  show  the 
reduction  in  the  iliLs  carried  by  the  outermost  teeth  of  the  pole. 

The  example  cited  by  Mr.  Jakeman  in  which  the  two  outer- 
most teeth  would  carry,  neglecting  leakage,  7  per  cent,  of  the 
total  pole  flux  is  that  of  a  highly  saturated  600  he.  1,500  revs. 
•per  min.  machine — hardly  typical  of  modern  practice  !  The 
figure  given  by  me  of  2  or  .3  per  cent,  was  foi  the  common  case 
of  about  18  slot  pitches  per  pole.  But  perhaps,  in  this  case  Mr. 
Jakeman,  in  his  discretion,  would  omit  the  flux  in  the  two 
outer  teeth  at  each  side  of  the  pole — that  is,  three  times  as 
much  as  the  flux  in  the  outermost  teeth  ! — I  am.  &c., 

Leicester,  Sept.  22.  A.  E.  Claytox. 


THE  MAGNETOSTRICTION  AND  RESISTANCE  OF  IRON 
AND  NICKEL.* 


Summar;/. — Tlie  author  dcscrilxs  experiments  on  the  contraction  and 
resistance  of  iron  and  nickel  in  a  magnetic  tield,  l)oth  these  variations 
being  studied  under  the  same  conditions,  so  as  to  determine  accurately 
their  relation  with  each  other. 


The  experiments  described  in  this  Paper  were  imdertaken  with  the 
object  of  making  simultaneous  measurements  of  magnetostriction 
and  resistance  in  the  same  specimens  of  iron  and  of  nickel.  The  iin- 
portanoc  of  making  different  experiments  on  tlie  same  specimen  is 
very  evident  when  a  fomparativo  study  is 
to  be  made.  Thegalvanc-magnetic  proper- 
ties of  a  metal  are  so  intimately  connected 
with  the  other  properties,  such  as  purity, 
hardness,  crystalline  structure,  &c.,  that 
results  of  diflfercnt  investigators  using  dif- 
ferent samples  cannot  bo  compared  with 
each  other  «-ith  any  degree  of  exactness. 

Hitherto  most  experiments  have  indi- 
cated that  a  bar  of  iron  has  its  length  in- 
creased parallel  to  the  direction  of  a  weak 
magnetic  field  and  decreased  when  the 
field  is  strong.  A  bar  of  nickel  suffers  a 
decrease  in  length  for  all  fields.  Different 
samples  of  these  metals,  however,  behave 
differently.  Uidwcllf  states  that  he  has 
obtained  in  one  specimen  of  iron  a  eon- 
traction  for  all  field  strengths,  and  8.  K. 
^\■illiamsJ  has  observed  an  initial  length- 
ening in  the  case  of  nickel. 

'J'he  importance  of  considering  mag- 
netfistrietion  in  connection  with  resistance 
is  made  c^vident  by  the  failure  of  theory 
to  explain  the  effect  of  magnetisation  upon 
ri'sixtance  without  bringnig  into  considera- 
tion some  term  <l<-|iending  on  the  eon- 
figuration  of  the  molecules  in  the  metal.  A 
inHi;netie  field  may  cause  the  free  electrons 
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Fio.  1. — ArrARATUs  for 
constituting  the  current  to  change  their  MEAsiTnisii.MAONKTosTHn-. 
paths,  and  hence  the  resi-stancf  is  altered,  tiok. 
Also  the  magnetic  field  |)ro(luce,s  a  f:|iango 

in  th(!  molecnlnr  configuration  whii'li  further  affects  the  resistanei- 
Magnet/^istrictlon  must-  also  be  iiHsoeiated  with  a  change  in  molecular 
arrangi  UK'nt,  so  that  by  studying  magnetostriction  oneinay  hope 
I'l  obtain  a  (blearer  insiyht  into  the  processes  of  eleclrio  conduction. 

•  Alwtrnet  of  a  \'n\n-T  in  tlio  "  I'liyHionl  lUsview." 
t  ••  Woe."  Roy.  Soc.  Vol.  LVI..  1894. 
t  "  rhyii.  Rev.,"  Vol.  I.,  p.  a57,  1913. 


The  apparatus  used  is  shown  in  Fig.  1.  The  iron  or  nickel  wires 
A  and  A',  each  about  8  cm.  long  and  0-022  cm.  in  diameter  were 
contained  in  a  glass  tube,  CC.  By  usins  two  wires  and  a  lever  G 
the  effective  length  of  v,^e  was  made  16  cm.  They  were  connected 
as  shown,  so  that  by  joming  the  copper  rods  K  and  K'  to  a  suitable 
Wlieatstone  bridge  the  total  resistance  of  the  wire  could  be  ac- 
curately  measured.  Changes  of  resistance  were  measured  by  a 
method  of  balancing  shunts,  correctuig  carefully  for  the  resistaritg 
of  the  leads.  The  change  of  resistance  of  these"copper  leads  in  thi' 
magnetic  field  was  neglected.  The  supporting  plugs  B  and  B'  wen 
of  hard  rubber,  and  were  firmly  cemented  into  the  glass  tube, 
silk  thread  extended  from  the  end  of  A'  to  the  lever  DEF.  One  leg 
of  the  mhror  M  rested  on  the  lever,  and  th-  other  two  on  a  support.  01 
rigidly  attached  to  the  glass  tube.  The  bearings  at  G  and  D  were  o& 
glass  on  glass.  The  image  of  an  electric  lamp  filament  was  reflected! 
from  M  upon  a  scale  4  or  5  metres  awav.  Other  dimensions  were  as 
follows:  F0=0-2cm.,  DE=0-565cm.,  ]:F=30cm.  The  mag. 
nifying  power  was  calculated  to  be  32,890.  In  order  to  be  sure  that 
no  dLsturbing  effects  were  present,  the  wires  A  and  A'  were  replaced 
by  silk  tlu-eads  and  the  apparatus  placed  in  the  magnetic  field.  Xo 
deflection  resulted  when  the  magnetic  field  was  thrown  on  or  off. 
Throughout  the  experiment  the  weight  \V  was  40  granuncs  and  the 
temperature  was  that  of  the  room — about  22  °C. 

The  longitudinal  magnetic  field  ^vas  furnished  by  a  solenoid  1.5  em. 
long  and  giving  a  field  of  100  C.G.S.  units  for  a  current  of  1  ampere. 
No  attempt  was  made  to  correct  for  the  uon-imiformity  of  the  field. 
However,  any  irregularity  m  the  field  would  probably  not  affect  th^ 
value  of  the  data  as  far  as  purposes  of  con>|iarison  are  x;oncerned. 

For  producuig  the  transverse  field,  a  Weiss  electromagnet  with 
pole-pieces  10  cm.  in  diameter  was  used,  of  which  the  pole-pieces 
could  be  brought  as  close  together  as  1-7  cm.     The  magnetic  fi?ld 
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Fio.  2.— Curves  fob  Iron  with  Longitudinal  Field. 

was  measured  by  the  use  of  a  bismuth  spiral.  The  chemical  com- 
position of  the  metals  was  not  definitely  determined.  iSoft  Xorway 
iron  wire  was  used  in  one  case  The  nickel  was  of  the  ordinary  kind 
furnished  by  Eimer  &  Amend. 

In  taking  the  data  it  was  found  inadvisable  to  make  simultaneous 
observations  of  resistance  change  and  length  change,  because  the 
current  through  the  wire  produced  dLsturbing  heat  effects.  Conse- 
quently, a  series  of  readings  for  magnetostriction  was  taken  and 
immediately  afterwards  a  series  for  resLstAiice,  the  pbscrvi^tions 
Ixginning  in  every  case  with  a  maximum  field  and  ending  with  tlio 
weak  field. 

The  curves  shown  are  plotted  from  the  d:'4a  obtained,  (////being 
change  of  length  divided  by  length,  and  (/l\  Iv  change  of  resistance 
divided  by  resistance.  The  e.xternal  magnetic  field  measured  in 
gauss  Ls  plotted  without  correction  being  made  for  the  dcmagnetiKins; 
effect  of  the  metal  wires.  If  the  resistance  increased,  values  of  rfR  K 
are  [dotted  above  the  axis  of  abscLssiO  ;  while  if  the  length  decnnvsed, 
f//7  is  plotted  above  the  axis  on  the  same  di;'.grani,  except  hi  Fig.  .5, 
where  din  represents  a  contraction. 

The  drop  in  the  resistance  curve  of  Fig.  2  is  due  to  transverse  mag- 
netisation.    It   has   been  shown*   that  with   the    pure   metal  am 
uniform  fields  tln^re  is  no  initial  increase  of  resLstanee  in  a  transvi 
fi<ld  for  either  iron  or  nickel.     It  Is  ,is  yet  diirieult  to  say  whi 
im|)uritie9  or  »  longitudinal  component  of  magii'-tisation  Ls 
sible  for  the  initial  increa.se  observed  in  iron  in  the  jiivsent  experi- 
ments. 

Iron  was  found  to  contract  for  all  values  of  the  longitudin"! 
ma.'nelic  field.  The  wmtruetion  is  in  agreement  with  one  of  Bid- 
well's  curves,  but  is  at  vivriam^e  with  the  results  of  other  worker  . 
The  tninsverse  field  also  ])rodue(d  a  contraction,  though  if  is  jmssible 
that  in  larger  fields  an  elongation  might  result,  as  the  course  of  the 
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i>  indicates  that  "'  saturation  "  has  not  been  reached  at  12,000. 
iikcl  the  transverse  field  produced  an  elongation  and  the  lonoi- 
iN'.l  field  a  contraction. 
Figs.  2  and  3  there  is  remarkable  parallelism  between  the  resis- 
curves  and  the  magnetostriction  curves.  An  increase  of 
tance  is  associated  -nith  a  decrease  of  length,  and  it  seems  pro- 
e  that  whatever  causes  operate  to  change  the  resistance  also 
;  te  according  to  much  the  same  law  to  change  the  length  of  the 
iiictor. 

-uming  Drude's  theory  of  conduction,  and  assuming  that  by 
iiiing  the  arrangement  of  the  molecules  the  longituduial  magnetic 
:iiiects  the  mean  free  path  of  the  electrons,  it  can  be  proved  that 
r!=rfL,X;.  It  seems  reasonable  to  suppose  that  when  the  inter- 
alar  distances  are  made  smaller  the  length  of  the  conductor  as  a 
i  should  decrease  proportionallv.  That  is,  we  might  expect 
dR_   dl 

R~    7 

Fig.  fi  the  values  of  rfR/R  are  plotted  against  correspondmg 
•  s  of  dljl.     In  the  case  of  iron  a  straight  line  results,  as  is  to  b'.^ 
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Mogndic  Field  (Longitudinal). 
Fig.  3. — CrRVES  fob  Nickel  with  Loxgitudinal  Field. 

expected  from  the  above  theoretical  considerations.  Xo  values  arc 
taken  from  the  resistance  curve  for  fields  above  1,200,  as  transverse 
magnetisation  causes  a  drop  above  that  point.  The  curve  of  Fig.  6 
for  nickel  is  also  a  straight  line  for  large  fields,  but  for  small  fields  the 
l.iw  of  direct  proportionality  no  longer  holds.  \V.  A.  .fenldns*  comes 
to  the  conclusion  that  rfR/R  is  projjortional  to  ^J dl:l  for  fields  hclow 
100  C.G.S.  miits.  Data  taken  from  the  observations  of  other  experi- 
menters do  not  support  this.  It  seems  possible  that  in  the  case  of 
nickel  one  cannot  assume  the  change  of  intermolceular  dista-nce  for 
small  magnetic  fields  to  be  proportional  to  the  total  change  of  length 
as  in  iron. 

In  the  case  of  a  transverse  magnetic  field  two  factors  enter  to 
change  the  resistance,  (1)  the  molecular  rearrangement,  and  (2)  the 
direct  deflection  of  the  electrons  by  the  magnetic  field.  We  would, 
therefore,  expect  the  magnetostriction  and  resLsta,nce  curves  of 
Figs.  4  and  5  to  resemble  each  other  only  when  term  (1)  is  large  com- 
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Fig.  4. — Cckves  foe  Nickel  -with  Tbassvebse  Field. 

pared  with  term  (2).     This  seems  to  be  the  case  in  the  nickel  specimen 

Rtrdicd,  though  even  here  the  effect  of  term  (2)  is  evident.     ^Vhen 

the  mafinetic  field  is  made  iis  large  as  0,000  the  niolecular  rean-aiige- 

mait  is  comjilete,  and  the  length  ceases  to  increase.     The  resistance, 

however,  conf  inues  to  decrease  slightly  as  tli.'  field  increases,  and  this 

d(  crease  must  he  :,f  tribut<  d  (o  the  niagnitic  d.  Hi  ction  of  the  elect  I'ons. 

'Ilic  cunes  for  iron  (Fig.  5)  show  tha.t  tlic  iriolec^ilar  rrarrangeini-nt 

I   complete  for  fields  as  large  an  12,000.     That  is,  the  length 

is  still  dependent  on  the  magnetic  field  «hen  it  has  that  value. 

ould  seem  rather  surprising  were  it  not  jjrohahle  that  th.) 

y  of  magnetisation  and  not  the  magnetic;  li<-ld  is  the  fai'tor 

detennines  the  form  of  the  curves,  and  it  is  much  iv.on:  diHicult 

runetise^  wires  transversely  than  longitudinally. 

•  "  Phil.  Mag.,"  Vol.  XXVII.,  I9U,  p.  731. 
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In  all  of  the  curves  except  those  of  Fig.  5  the  resLstanoe  increase  is 
coupled  with  a  length  elecrea,se,  and  vice  versa,  a.nd  for  iron  the  ten- 
dency is  towards  this  relation,  as  is  pointed  out  above.  Though  a 
law  of  direct  proportionality  may  not  hold  good  in  all  cases,  it  is 
noteworthy  that  those  metals  showing  large  magnetostriction  also 
show  a  large  resistance  che^nge.  The  magnitude  of  the  two  effects 
follows  the  order  :  nickel,  Heusler  alio}-,  iron.  If  the  analogy  holds 
good  for  other  metals,  we  might  expect  dl/l  m  the  non-ma,gnetic 
metals  to  be  of  the  order  IC-s  or  10°. 

The  data  obtained  m  this  experiment  permit  of  a  comparison  being 
made  between  the,  longitudinal  and  transverse  magnetostrictive 
effects,  though,  as  has  l)een  pointed  out  by  S.  R.  Williams,  the 
crystalline  structure  parallel  to  the  length  of  a  wire  is  elifferent  from 
that  perpendicular  to  the  length,  so  that  comparisons  c?.nnot  be 
carrieel  too  far.  If  we  neglect  this  factor,  we  finel  that  iron  contracts 
a.t  right  angles  to  the  ma,gnetic  field  as  well  a,s  parallel  to  the  field. 
The  resulting  decrease  of  volume  per  unit  volume  is  of  the  order  10-^. 
Nickel  expands  perpendicularly  to  the  fielel  a,nd  contracts  in  the 
direction' of  the  field.     The  calculated  maximum  decrease  in  volume 


Fiu.  5. — Curves  foe  Ikon  with  Teansvekse  Field. 


of  nickel  is  3  x  10  6.  lliese  conclusions  are  in  contradiction  to  (he 
experiments  of  Nagaokf^  and  Honda,  who  found  an  increase  in  voluin? 
for  both  iron  a,nd  nickel. 

S.  R.  Williams,  in  a  series  of  recent  articles,  has  sought  to  attribute 
magnetostriction  to  the  orientation  of  moleciil,  :■  ni,' jints  having  the 
form  of  oblate  splieroids.  For  this  the^ory  >•■  IhiiJ  _."  il.  transver.se 
elongation  of  a  conductor  would  have  to  In-  ,  ,<,i(  i,  i,  ,1  with  longi- 
tuduial contraction,  and  vice  versa.  In  nickel  this  is  the  case,  but  in 
iron  the  phenomena  seem  to,  be  of  too  complex  a  nature  to  allow  of 
such  a  simple  explanation.     It  is  probable  that  some  sort  of  struc. 
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Fig.  C. — Curves  siiownrc  Relation  between  dl/l  rfR/R. 

tura.1  modilleation  takes  phice  in  which  tlie  niolcciilar  grouping  is 
changed  by  the  magnetic  field,  anel  this  ehangcel  molecular  grouping 
may  l)e'  taken  in  ceiiniection  with  a  (heory  of  oblate  .spheroids  to 
exj)lain  most  of  the  phenomena  observed. 
Summarising  the  results,  we  have  : — 

1.  The  specimen  of  iron  was  foiuid  tm  contract  when  magnetise  el 
either  transvcn-;ely  or  |on;;itM(liiuilly. 

2.  The  specimen  of  nicki  I  (jontractw  in  the  elirection  of  a  magnetic 
field  I'.nd  <'xpan<ls  perpendicularly  to  the  magnetic  Held. 

3.  For  a  lons;i'.udinal  field  the  nia,gnetoKtri(^(ion  and  resistance 
curves  are  found  to  be  \ery  similar—  in  iron  the  resistance  increase  i; 
proijort ional  to  the  contraction. 

4.  For  a  transverse  field  the  magnctoalriction  and  resistane*; 
eur\-es  of  nickel  are  very  similar,  showing  a  close  rclatioaship  between 

e2 
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the  two  effects.     In  iron  the  rektionohip  is  also  evident,  but  is  more 
complex  than  in  the  case  of  nickel. 

5.  Except  with  iron  in  a  transverse  field,  contraction  is  rJwcys 
coupled  with  an  increase  of  resistance  and  expansion  vrith  a  decrea.se 
of  resistajice. 

6.  Application  of  the  electron  theory  to  the  experimental  results 
is  as  satisfactory  as  could  be  expected,  though  ignorance  of  the 
laws  governing  intermolooular  actions  in  different  metals  prevents  to 
i>  considerable  extent  the  testing  of  any  theory. 


EDUCATIONAL  NOTES. 


University  of  Durham,  Annstrcng  College,  Newcastle-upon-Tyne.— 
The  session  commences  on  Sept.  27.  At  this  college  there  are  depart- 
ments of  mechanical,  marine,  civU  and  electrical  engineering,  naval 
architecture,  mining,  metaUurgj-,  agricultiu-e,  pure  science,  arts  and 
commerce.     Parliculars  from  the  secretary,  Mr.  F.  H.  Pruen.  31. A. 

The  Calendar  for  the  1915-16  Session  has  been  recently  published,  and 
gives  full  particulars  of  the  courses  of  instruction,  teaching  staff. 
e.xaminations,  fees,  &c.  The  head  of  the  electrical  engineering  depart- 
ment is  Prof.  W.  r.  Thornton,  D.Sc,  D.Eng.,  and  the  ordinary  pass 
course  for  the  degree  of  B.Sc.  in  engineering  extends  over  3  years.  There 
are  well-equipped  laboratories  and  good  facilities  are  given  for  practical 
work.     Copies  of  the  Calendar  may  be  obtained  (post  free)  for  Is.  4d. 

Northampton  Polytechnic  Institute. — The  day  classes  will  com- 
nienee  on  October  4  next,  but  the  evening  classes  started  on  the 
27th  ult.  In  the  engineering  day  college  tliere  are  fidl-day  courses 
in  the  theory  and  practice  of  civil,  mechanical  and  electrical 
cnsinr  ering. 

The  courses  in  civil  and  mechanical  engineering  include  specialisation 
in  automobile  and  aeronautical  engineering,  and  those  in  electrical 
engineering  include  specialisation  in  radio-telegraphy.  These  courses 
include  periods  spent  in  commercial  workshops  and  extend  over  four 
years ;  they  also  prepare  for  the  degree  of  B.Sc.  Eng.  of  the  University 
of  London. 

In  technical  optics  there  are  full  and  part-time  courses  in  all  branches, 
and  instruction  is  given  in  specially  equipped  laboratories  and  Iftcture 
rooms.  Full  part  iculars  as  to  fees,  dates.  iC-c.,  and  all  information  respect  ing 
the  work  of  the  Institute,  can  be  obtained  at  tlie  Institute  or  on  application 
to  the  principal.  Dr.  R.MuUineux  Walmsley,  St.  John-street,  London,  E.G. 

The  special  classes  for  Post  Office  workmen  and  boy  messengers,  started 
two  years  ago,  are  being  continued,  as  are  also  the  classes  in  submarine 
cable  work  for  the  employees  of  the  various  cable  com])anies  who  have 
their  headquarters  in  London.  The  elementary  and  advanced  classes 
in  radio-telegraphy  are  also  being  announced.  In  all  the  departments 
the  programmes  of  the  various  classes  have  been  brought  up  to  date,  and 
full  iKirticuIars  of  classes,  fees,  &c.,  are  set  out  in  "  Announcements." 

Borough  Polytechnic  Institute,  London.— .\t  this  institute  courses 
of  instruction,  extending  over  four  years,  are  provided  for  electrical 
engineering  student.s.  There  are  also  evening  classes,  with  special 
cla-saes  for  electric  wirenieii.  The  head  of  the  electrical  engineering 
department  is  Dr.  .lohn  Henderson,  and  further  particulars  may  be 
obtained  from  the  principal,  Mr.  C.  T.  Millis. 


LEGAL  INTELLIGENCE. 


Alien  Enemy  Patents. 

In  the  Patents  Court  last  week  the  Lilleshall  Co.  applied  for  power  to 
manufacture  a  water-cooling  valve  for  internal  combustion  engines,  under 
l)aU'nt  No.  409  of  1913,  which  belongs  to  the  M.A.N.  Co. 

it  was  stated  that  in  1906  the  Lilleshall  Company  entered  into  an 
agreement  with  the  .M.A.N.  Company  by  which  they  paid  down  £2.ri00  for 
the  right  to  manufacture  in  England  large  gas-engines.  Under  the 
agreement  the  patentees  were  to  supply  them  with  all  drawings  and 
plans  and  to  provide  them  with  drawings  of  Kubsequcnt  improvements  as 
thow  improvements  came  out.  He  contended  that  the  patent  of  191.'}, 
fur  which  they  nr)W  sought  a  licence,  came  under  that  arrangement. 

.Mr.  HisiiK.s  (for  the  patent<'e»),  contended  that  it  could  not  do  .so,  as 
the  ■•  Biili«ef|uent  improvements"  mentioned  in  the  contract  related  to 
the  dmibji-aetinK  foureycle  gas-ennines,  an<l  the  patent  of  191:1  was  for  a 
wnter-coi.linK  valve  which  was  applicable  to  any  engine.  It  was  certainly 
wd  [leculinr  to  the  subject  matter  of  the  contr.ict ,  ami,  therefore,  a  further 
lump  sum  should  !«■  paid  for  the  right  to  use  it,  as  well  as  royalties. 

.Mr.  Tkkkbi.i,  (for  ajiplieants)  replied  that  the  originalarranKement. 
which  applied  to  double-acting  fourcycle  engines,  waH  suhsequentlv 
made  l<i  apply  to  single. act  inn  fuurcycle  engines,  and  the  valve  which 
the  Lillenhnll  Company  desin-d  to  make  they  desired  to  make  solely  fur 
cnKincH  of  (he  ty|)c  to  which  the  M.A.N.  Company's  plans  and  specilica- 
tiniiH  applied. 

.Mr.  VVat.tp.r  (.'kookr,  engin(M<ring  manager  of  applicant  firm,  s  liil  they 
had  made  that  particular  valve  already,  ond  he  shonhl  have  thought  the 
contract  covered  it.  He  was  ready  to  pay  £25  royalty,  or  almut  2.')  per 
OTut.  rui  each  valve  made.  Iiul  he  did  not"  think  he  should  pay  down  an 
initial  »um  an  well. 

The  C..ntn.11..r  of  \'nU-nU  (Mr.  Tempi..  Kmiiks)  thought  the  valve  was 


suitable  for  cooling  internal  combustion  engines  of  all  kinds,  and,  -whili 
he  considered  there  was  no  question  that  a  licence  should  be  granted  t< 
the  Lilleshall  Company  to  make  it,  he  thought  it  clear  that  such  a  valvi 
as  that  was  not  in  contemplation  when  the  contract  was  entered  into.  IJil 
would  report  to  the  Board  of  Trade. 


PARLIAMENTARY  INTELLIGENCE. 


POST  AND  TELEPHONE  CHARGES. 

In  the  House  of  Commons  on  Wednesday  tlie  Postmaster-General  ( 
H.  Samuel)  stated,  in  reply  to  questions,  that  the  postal  and  telegrad 
charges  for  which  legislation  was  required  could  only  take  effect  afterl 
passage  of  the  Finance  Bill.  He  hoped  it  might  be  possible  to  bring  thl 
into  effect  on  Nov.  1.  Legislation  was  not  required  for  the  increases] 
trunk  telephone  charges  and  call  office  fees  and  the  charges  for  posta 
orders,  and  those  would  take  effect  from  Oct.  1.  Fixed  annual  ""  flai 
rate  "  payments  for  telephone  service  would  be  raised  in  each  case  at  th( 
end  of  the  jxsriod  for  wliich  rental  had  already  been  received,  or  at  th( 
earliest  date  thereafter  on  which  existing  agreements  could  be  terminated, 
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PATENT   RECORD. 


SPECIFICATIONS  PUBLISHED. 

The  foltawing  abstract  Irom  some  cf  the  specifications  recently  published  haue  bten 
specially  compiled  by  Messrs,  Mewburn.  Ellis  &  Pryor,  Chartered  Patent  Agents, 
70  and  72.  Chancery-lane,  London,  W.C. 

Whenever  the  date  applied  jor  differs  from  the  date  on  which  thi  application  was  lodged 
at  the  Patent  Office  the  tormer  is  eiven  in  brackets  after  the  title. 
1914  Specifications, 
12,910  HoEGERSTAEDT  &  TEMPEST.    Method    for  generating  high-frequency   electric 
currents. 
Consists  in  setting  up  a  rotating  field  having  local  concentrations  of  maei 
density  by  means  of  exciting  coils  fed  by  polyphase  currents,  and  providing  a  plu; , 
of  sets  of  generating  coils  immediately  beneath  (or  above)  the  exciting  coils  so  '.;.  , 
rotation  of  the  field,  voltage  impulses  are  set  up  in  the  generating  coils  fron-i  .. 
currents  of  a  much  greater  frequency  than  that  of  the  original   polyphase  cur;er,i£ 
can  be  obtained. 
19.191  St.  Helens  Cable  &  Rubber  Co.  &  White,    Holders  for  electric  incandesce-tt 

lamps. 
19,237  Marks.    (Morkrum  Co.)    Mechanism  for  printing-telegraph  systems. 
19,319  Tyler  &  Beere.    Electric  connections. 
19,322  Mackenzie.    (International    Electric    Tool    Co.)     Electromagnetic    percussive 

devices. 

21.368  Cooke.     Electric  contact-breakers  or  interrupters. 

32,881  British  Thomson-Hocston  Co.    (General  Electric  Co.)    Electric  connections  for 

resistance  bodies. 

Consists  in  providing  a  terminal  which  is  united  with  the  silicon  surface  intimately. 

so  as  to  entirely  exclude  the  air,  and  thus  prevent  the  formation  of  the  oxide  film,  and 

which  gives  rise  to  only  a  small  thermo-E.M.F.,  and  consequently  inappreciable  local 

heating.    This  terminal  consists  of  an  alloy  of  silicon  and  a  metal,  such  as  an  alloy  of 

silicon  and  aluminium. 

1915  Specificatio.ns. 
641  Conner.    Current-interrupting  devices  for  magneto-ignition  apparatus. 
2.490  Sheppard  &  Yarwood.    Starting-means  for  electric  motors. 
4.748  Radley.    Electric  circuit  controllers  of  the  drum  type.    (30/3/14.) 
7,510  Sturge.    Devices  for  adjustable  suspending  electric  and  other  lamps,  electroliers, 

gas  pendants  and  other  objects. 
8,189  MossAY,    Accumulator  cases  for  motor-vehicles. 

APPLICATIONS  FOR  PATENTS 

Note. — The  undermentioned  Applications  (except  those  marked  t)  are  not  open  to 

public  inspection  until  after  acceptance  of  Complete  Specifications.     Those  marked  •  ere 

open  to  inspection  1 2  months  after  the  date  attached  to  them,  if  they  have  not  been  published 

previously  in  the  ordinary  course.    Names  within  parentheses  are  those  of  communicators 

of  inventions  When  complete  Specification  accompanies  application  an  asterisk  is  affixed. 

September  10,  1915. 

12.974  Gaunt.    Electrical  heat-diffusing  apparatus  for  medical  and  other  purposes. 

12,978  Ballington  &  Shav.-.    Track  ramps  for  signalling  and  train-stopping  apparatus 

(Addition  to  5,807/14,)* 
1 2,984  Grooan  &  Burdbr,    Electrical  cooking  apparatus  and  switchgear  therefore.* 

12.994  Mackay.     Electric  lamps.    (12/9/14.  U.S.)* 

12.995  Orange,     Electric  lamps.    (12/9/14.  U.S.)* 
12,999  Sperry,    Searchlights.    (16/4/15,  U.S.)* 

September  11.  1915. 
13,033  Reeve,    Transmitting  signals  electrically. 

September  13,  1915. 
13,051  John.  Replaceable  electrical  safety  fuses.* 
13,062  OuiNCEY,     Electric  absorbers  for  pendants,  stand  lamps,  and  the  like, 

13.079  Brockie,    Means  for  regulating  arc  lamps,  ^ 

13.080  Brockie,     Projector  arc  lamps,  J 
13,088  CuiHHBSs.    Sparking-plugs  and  their  manufacture,                                                " 

September  14,  1915.  J 

13,110  SuMMERFiBLD.    Portable  electric  writihg-lamp.  J 

13,129  Otto.    Arrangement    for    producing   short    unidirectod    high-tension    current 

impulses.* 
13,145  Dbfribs,    Apparatus  for  cutting    down   wire  entanglements,   telephone  and 
telegraph  or  other  wires  from  a  distance,  also  applicable  for  grappling  purposes. 
September  IS.  1915. 
13.176  MORRISOH.    Power-transmission  systems.    (15/9/14,  U.S.)* 

September  16.  1915. 
13.216  Southoatb.    Electrical  methods  for  sounding  church  and  other  bells. 
13,220  Paul,     Electrical  terminal. 

September  17,  1915, 
13,283  Durrv,    Means  for  regulating  the  output  of  dynamo-electrical  machlnoJ  driven  at 

variable  speeds, 
13.287  Nbuland,    Dynamo-electric  machines,* 
13.294  Nilsbh  &CROMIB,    Connections  (orolectrlcalcondults. 

September  18,  1915. 
13,329  DBmiBs.    Appliances  attachable  to  a  rllle.  a  pole,  or  the  like  (or  grappling  and 

cutting  down  wire  entanglements,  telephone  and  telegraph  or  other  wires, 
13,341  Vauoham,    Means  for  dimming  or  reducing  outward  reflection  from  lampsi 
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LABOUR  PROBLEMS. 

The  response  to  the  call  for  men  for  the  fighting  luie  and 
e  makmg  of  munitions  for  the  present  great  war  will 
iuredly  go  down  to  liistory  as  a  remarkable  testimony  to 
e  grit  and  patriotism  of  the  working  classes  of  this 
untry.  The  commercial  and  industrial  system  of  the 
esent  day  furnishes  an   almost   automatic   classification 

labour  into  two  distinct  groups,  namely,  skilled  and 
iskilled.  The  latter  by  far  exceeds  the  former  m 
mibers,  and  if  anj'thing  the  tendency  is  to  increase 
ther  than  decrease  the  army  of  imskilled  labour.  This 
ndition  of  affairs  is  brought  about  by  an  industrial 
id  commercial  system  which  aims  at  production  by 
achinery  tended  by  unskilled  labour  ;  the  use  of  labour 
'-  this  class  quite  naturally  has  an  important  influence 
pon  works  costs  of  every  kind. 

Enormous  difficulties  were  experienced  up  to  the  out- 
reak  of  war  in  meeting  the  demands  of  Labour  so  as  to 
imit  of  rea.'^onable  competition  with  other  countries 
here  the  industrial  conditions  differ  greatly  from  our 
wn,  and  where,  speaking  generally,  labour  is  cheaper  than 

is  here.  As  with  many  other  problems  of  a  social  and 
jmmercial  character,  the  war  has  dropped  into  the  melting 
Ot  the  whole  of  the  labour  question,  and  many  of  our  most 
lie  industrial  chiefs  arc  deeply  concerned  with  what  the 

tcome  may  be.     Some  sligh;  idea  of  the  difficulties  which 

,st  certainly  arise  may  be  gathered  from  the  discussion, 

ich  we  publish  in  another  part  of  this  Issue,  by  the 
icipal  Tramways  Association  on  the  cmp!o}'ment  of 
.le  labour  as  conductors  on  tramcars.     The  subject  was 

ly  introduced  by  Mr.  J.  Dalrymple,  general  manager  of 
Glasgow  Corporation  Tramways,  and  the  experience  of 

A  city  with  female  conductors  was  fully  detailed  by  him. 
dLscas.sion  which  followed  was  of  mori'  ili.in  ordinary 


mterest,  and  its  tone  can  be  regarded  as  indicative  of  what 
may  be  expected  to  occur  on  a  general  scale  throughout  the 
coimtry.  Mr.  C.  W.  Mallins,  general  manager  of  the 
Liverpool  tramways,  is  evidently  a  stiyieut  of  labour  prob- 
lems, and  we  should  say  also  an  able  judge  of  human 
nature.  He  raised  what  we  thmk  is  imdoubtedly  the  vital 
point  of  this  matter  :  What  is  to  become  of  female  labour 
after  the  war,  particularly  ha^'ing  regard  to  the  fact 
that  vast  numbers  of  men  have  enlisted  upon  the  promise 
of  their  employers  to  remstate  them  should  they  be  fortu- 
nate enough  to  return.  It  is  to  be  presumed  that  this 
promise  will  be  kept,  even  should  men  come  back  m  a 
crippled  condition.  The  delegates  attending  the  tramway 
conference  seemed,  and  we  think  imjustly,  to  have  the 
idea  that  Mr.  M.u.lins  would  repudiate  this  promise,  for 
several  speakers  disagreed  with  him,  and  by  their  remarks 
gave  the 'impression  that  they  resented  the  discussion  of 
the  matter  in  any  shape  or  form. 

If  the  war  contmues  for  another  12  montlis,  and  there 
are  not  yet  any  defuiite  signs  to  the  contrary,  the  army  of 
temporary  female  workers,  shall  we  call  them,  will  be 
enormously  mcreased.  At  the  time  that  peace  is  concluded 
these  women  will  have  been  ur  service  maybe  a  year  or  more, 
and  their  employers  will  have  adapted  the  particular  biusi- 
ne:s  in  which  they  are  engaged  to  whatever  manner  the  use 
of  ouch  a  type  of  labour  may  have  required.  We  very  much 
doubt,  even  assuming  that  a  high  percentage  of  men 
return  or  wish  to  return  to  their  former  employment,  that 
;„o  great  a  number  of  women  could  be  economically  and 
conveniently  re-absorbed  by  the  spheres  of  life  in  which 
they  were  engaged  previous  to  the  war.  There  are  many 
who  believe  that  the  able-bodied  men  and  effectives  who 
return  from  the  front  at  the  peace  will  not  be  anxious  to 
return  to  sedentary  or  indoor  occupations.  It  Ls  expected 
that  they  will  wish  to  continue  luider  outdoor  conditions, 
and  will  endeavour  to  find  places  in  the  Colonies.  This 
would  appear  to  be  a  fairly  reasonable  and  by  no  means  an 
tmjust  forecast  of  what  may  happen.  An  extremely  small 
percentage  of  effectives  will  no  doubt  return  to  their  former 
employment ;  the  balance,  as  we  have  just  said,  will  prob- 
ably be  ab  orbed  by  the  Colonies;  the  remainder,  and  it  is 
not  a  very  comforting  thought,  who  will  mostly  be  crippled, 
and,  therefore,  only  partially  available  for  commercial  and 
industrial  work,  will  be  at  the  disposal  of  the  coimtry. 
Should  this  prove  to  be  the  case,  the  women  will  be  retained 
in  the  work  for  which  they  were  engaged  ostensibly  "for 
the  duration  of  the  war,"  and  commerce  and  industry  miust 
then  face  the  fact  that  they  have  come  to  stay. 
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IMPORTS  AND  EXPORTS  OF  ELECTRICAL 

MANUFACTURES. 

Fur  the  week  Sept.  20,  1915,  to  Sept.  25,  1915. 


In  view  of  the  increased  interest  which  is  being  taken  in  the  subject  of 
the  importation  into  and  the  exportation  of  Electrical  Manufactures 
from  the  United  Kingdom,  we  resume  our  weekly  lists.  (See  aho  note 
at  foot  of  Exports.) 

IMPORTS. 

GsiMSBY. — France:  Carbon  electrodes.  24  pkgs. 

Liverpool. — France:  Unenumerated.  9  pkgs.  Spain:  Elec  carbons,  110  pkgs. 
U.S.A.:  Electrodes.  113  pkgs. :  insulating  cable,  75  pkgs. :  unenumerated,  29  pkgs. 

Lc.N'DON.— £/.S.>l.  .•  Elec.  machinery.  £5.830—92  pkgs. :  carbon  candles,  £129 ;  tele- 
phone materials,  £248:  elec.  lamps,  £1.693:  wire  and  cable.  £1.124:  unenumerated. 
£3.902— 95  Dkgs.  5w/ter/and.-  Carbon  candles.  £450  :  unenumerated.  £542.  Holland: 
Elec.  lamps.  £2.669— 267  pkgs. ;  telephone  materials,  £45.  France:  E!ec.  lamps.  £1.093 
— 472  pkgs. ;  carbon  candles.  £310  :  elec.  machinery.  £200  :  lamp  parts.  £315  :  un- 
enumerated. £222.  Denmark:  Elec.  machinery.  £2,130  :  unenumerated.  £498.  Italy: 
Carbon  candles.  £65:  wire  and  cable.  £3.957.  5»e-rfe«  .■  Lamp  parts,  £674  :  elec.  machinery 
£3.478;  unenumerated,  £460.  Canada:  Elec.  motors,  26  pkgs.  Norway:  Telephone 
material,  £98.     Vkioria:  Unenumerated.  £83. 

Manchestes.— y.5./i.  .■  Elec.  bulbs,  24  pkgs. 

Southampton. — France:  Elec.  lamps.  10  pkgs. ;  unenumerated,  27  pkgs. 

EXPORTS. 

To  Australasia.— /lucWaKif*  Wire  and  cable.  £28 ;  unenumerated,  £1.081.  Mel- 
bourne: Wire  and  cable.  £2. 120;  elec  machinery.  £42 ;  unenumerated,  £1.084.  Sydney: 
Elec.  machinery.  £77;  wire  and  cable  £2.280:  unenumerated,  £1.800.  Wellington: 
Unenumerated.  £936.  Brisbane:  Wire  and  cable.  £10  ;  unenumerated.  £128.  Christ- 
church:  Unenumerated,  £52.  Dunedin:  Wire  and  cable.  £92 ;  elec.  machinery.  £25 : 
unenumerated.  £152.  Hobart:  Unenumerated.  £42.  Lyttleton :  Unenumerated.  £41. 
Touins'Jille :  Unenumerated,  £58.  Adelaide:  Wire  and  cable.  £96 ;  unenumerated,  £77. 
Fremantle:  Unenumerated, £19.    Perth:  Unenumerated, £12. 

Africa. — Durban:  Wire  and  cable.  £513:  elec.  machinery,  £537;  unenumerated, 
£1,824.  Port  Elizabeth:  Unenumerated.  £134.  Cape  Town:  Unenumerated.  £757. 
East  London:  Elec.  machinery.  £30 ;  unenumerated.  £185.  Beira:  Elec.  machinery, 
£21;  unenumerated. £90.    DelasoaBay:  Unenumerated.  £25. 

South  and  Central  America. — Buenos  Ayres:  Wire  and  cable.  £72 ;  unenumerated. 
£1.960.  Antigua:  Unenumerated.  £28.  Barbados:  Unenumerated,  £69.  Rosario: 
Wire  and  cable.  £797;  unenumerated.  £1.601. 

China. — Hankow:  Unenumerated.  £22.    Shanghai:  Unenumerated,  £171. 

India,  Ceylon.  !hdo-China  and  Straits  Settlements. — Bombay  :  Elec.  machinery. 
£130:  unenumerated.  £896.  Calcutta:  Elec.  machinery,  £81:  unenumerated.  £341. 
Ceylon:  Unenumerated.  £65.  Singapore:  Telegraph  material,  £28;  unenumerated, 
£511.  Penang:  Unenumerated,  £684.  Bankok:  Unenumerated.  £29.  Karachi: 
Unenumerated.  £55.  Port  Swetenham  :  Unenumerated,  £151.  Jott^ff^aya  .•  Unenumer- 
ated, £34.    Kilindini :  Unenumerated.  £145. 

West  Indies. — Demerara:  Unenumerated,  £20.    Grenada:  Unenumerated,  £20. 

France. — Dieppe:  Unenumerated.  £25.  Paris:  Unenumerated,  £31.  Boulogne: 
Unenumerated.  £24.     Marseilles:  Wire  and  cable.  £30. 

Russia. — Archangel':  Wire  and  cable,  £445 ;  unenumerated,  £128.  Petrograd:  Wire 
and  cable.  £129:  unenumerated,  £1,500. 

Malta.— Wire  and  cable,  £73. 

Greece.— 5a/o)irta .'  Elec. machinery, £71.    Piraeus:  Unenumerated, £23. 

Portugal. — Lisbon:  Elec. machinery. £270 ;  unenumerated. £9. 

Spain.— CflsaWaicfl .•  Unenumerated. £70.    Malaga:  Unenumerated. £17. 

Holland. — Amsterdam:  Wire  and  cable.  £1.014.    Rotterdam:  Unenumerated,  £25. 

Norway. — Christiana:  Wire  and  cable.  £4.809 :  unenumerated.  £610. 

DeMKMiK.— Copenhagen :  Wire  and  cable.  £20.922;  unenumerated,  £1,210. 

Gibraltar. — Wire  and  cable,  £106 :  unenumerated.  £1 18. 

Canada. — Montreal:  Elec.  machinery. £261 ;  unenumerated,  £459. 

Belawak  Deli  .—Unenumerated,  £40. 

FOREIGN  GOODS  (duty  paid  and  free). 

Wellington:  Unenumer.-.leJ.  £1.350.  Melbourne:  Unenumerated,  £29.  Brisbane: 
Unenumerated.  £595.  Adelaide:  Unenumerated,  £9.  Cope  Town:  Unenumerated, 
£36.  Port  Swetenham:  Unenumerated.  £85.  New  York:  Unenumerated,  £506. 
Sydney:  Unenumerated,  £29.    Durban:  Unenumerated,  £35. 


Wellington :  Elec.  lamps,  £320. 


IN  TRANSIT. 


XoTK. — The  large  number  of  items  in  these  official  returns  under  thn 
misleading  heading  "  unenumerated  "  relate  to  what  is  described  as 
''  electrical  goods  "  and  "  electrical  materials." 


BUSINESS   NOTICES. 

Robertson  Electric  Lamps  (Ltd.)  and  Osram  Lamp  Works  (Lt<l.) 
have  been  amalgamated,  and  tlio  business  will  in  future  be  carried  on 
under  the  title  of  O.sram-Roberl.^on  ljani|)  Works  (Ltd.).  The  new 
roinpany  ha.s  purcha.sed  the  entire  interest  in  the  Ix>mington  (^hufa 
Works  (Ltd.),  but  the  company  will  continue  under  its  own  naiiif 
as  heretofore.  Osram-Robertson  Lamp  Works  (Ltd.)  has  taken  o\  or 
the  obligations  of  all  three  companies. 

Mr.  S.  ( :.  Brown  has  removed  his  office  and  works  to  Edward-road, 
Wille.iden-laiic,  N.  Acton,  l><indon,  ^V.  Telegrams:  "  Sidbrownix 
Jjuwlim.     Telejilione  :  Chi.swick  I4(i!l. 

Mes-srs.  .Tames  Gordon  &  (Jo.  have  removed  to  Canada  House, 
Kingsway,  L(mdon,  W.C.  Telegrams  :  Oordolobo  listrand  London. 
Telephone;   IlolbomllOo. 

Plant  for  Sale.— All  .ulvertiscr  has  for  sale  u  5  II.P.  d.c.  motor  and 
.Home  iisS(jeiiitioii  cable. 

Patent  Development.— The  .Submarine  WirclcwB  Co..  (!1 ,  Broadway, 
Ninv  N  ..1 1  .  .,•!•  citise  that  it  is  desircnm  of  ma'dng  arrangrnienls  for 
"y  "iiij    (•(iiiimenial    devi'lopinent    of    jialt-nt    Xo. 

—'•■;"  -'  '"  "  Snliiimriiic  nl«luil  reeoiving  a|)iMiratii8." 

'"  f  I"'"'''t»  N'"s.  2I,7S«/10II,  ivhiting  to  "Storage 

I'lUtco  vUtiiudv!., '  uiiU  21,7»J/H)1I,  for  '.'  A  lirouciw  of  luukiug 


metal  films  iisefiU  for  incorporation  with  the  active  material  of  stora 
battery  electrodes,"  desires  to  sell  the  patents  or  to  licence  Briti 
manufacturers  to  work  thereunder.  Further  particulars  fr, 
Messrs.  Boult,  Wade  &  Tennaat,  111-112,  Hatton-garden,  Londi 
E.C. 


BANKRUPTCIES,  LIQUIDATIONS,  &c. 

Claims  against  Tom  Arthur  Flather,  electrical  engineer, 
trading  at  Park  Electrical  Works,  Speedwell-street,  Leeds,  are  to 
sent  bj-  Oct.  13  to  Mr.  H.  C.  Bowling,  24,  Bond-street,  Leeds,^ 
paratory  to  the  paj-ment  of  a  diNadend. 

The  examination  of  Archibald  B.  (iillespie,  electrical  cngii 
499,  George-street,  Aberdeen,  took  place  last  week  at  Aberdeen. 

Debtor  said  lie  had  been  in  business  since  1912,  when  he  startf< 
little  capital.     He  had  carried  through  some  large  contracts 
attributed  his  failure  to  taking  on  contracts  too  cheaplj'  and  to  bad  deb 
Liabilities  were  £218  and  assets  £46. 

British  Electric  Automatic  Machines  (Ltd.)  is  being  wound 
volimtarUy.     3Ir.  D.  Johnston,  1,  Broal-street-plac?,  London,  Ki 
has  been  appointed  liquidator. 


L>  to 
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m  ELECTRICITY  SUPPLY. 


EXTENSIONS. 

Basingstoke. — The  Council  recently  authorised  extensions  of  tl 
electric  supply  cables  at  a  cost  of  £430. 

Eootle. — The  Corporation  have  decided  to  apply  for  sanction 
borrow  £8,00  i  to  instal  additional  electric  generating  giant. 

Capt.  JIoLellan,  who  inspected  the  supply  works  on  behalf  of  tl 
Miuistn,-  of  Munitions,  stated  that  all  firms  engaged  in  making  \Vi 
munitions  must  recei%-e  the  full  sui)ply  of  ekctricity  required,  even  if  tl 
tramways  and  private  consumers  had  to  be  disoniieotad. 

A  letter  received  fiom  the  Jlinistiy  of  Munitions  stated  that  tl 
Ministry  was  convinced  of  the  necessity  of  installing  additional  plant 
the  generating  station,  so  as  to  secure  the  supply  of  power  to  tlie  firii 
making,  or  shortly  to  be  engaged  in  making,  munitions  of  war.  Tl 
installation  of  two  additional  Imilcrs  represented  the  quickest  and  mo 
satisfactory  solution  of  the  difliculty,  and  the  Ministry  would  co-operai 
in  expediting  the  matter.  The  Ministry  were  successful  in  obtaining  tw 
boilers  partly  completed  for  another  body  by  Messrs.  Babcock  &  Wilco: 
and  they  would  be  transferred  to  Bootle,  subject  to  the  t'orporatio 
accepting  th?ir  tender,  and  the  Electricity  Committee  proposed  to  borro 
£8,000,  being  £5..500  for  the  boilers,  and  £2,500  to  defray  expenses  ii 
curred  by  their  erection: 

The  Chairman  of  the  Committee  (Mr.  .T.  J.  King)  said  it  was  a  case  < 
urgency  and  a  direct  order  from  the  Ministry.  It  was  the  only  plant  thii 
would  carry  them  through  the  winter,  and  they  would  have  asked  for  i 
themselves  but  for  the  difficulty  of  getting  borrowing  powers  from  th 
Treasory  at  prcssnt.  As  a  matter  of  fact  they  would  require  anothc 
t  irbine  very  shortly. 

The  Committee's  j)roposal  was  confirmed. 

Hammersmith  (London).— To  meet  the  demand  for  eleetrici> 
energy,  necessitated  by  the  activity  of  many  factories  on  war  worl 
in  the  northern  i)art  of  the  Borougli,  the  Electricity  Committ«e  pro 
]>ose  to  purchase  seven  additional  200  kw.  transformers,  at  a  cost  o 
£1,050. 

It  is  proposed  to  give  a  supply  of  electric  current  to  the  premises  o 
Regal  Films  (Ltd.).  The  cost  of  oxtonding  the  cables  is  estimated  at  abou 
£160. 

Plymouth.— Extensions  of  electric  supplv  cables,  estimated  to  cos 
£1()0,  have  been  authorised  by  the  Cor|)oration. 

Shefneld. — The  Finance  Committee  has  cce  ly  reported  on  thi 
question  of  extensions  at  the  electricity  works. 

Owing  to  the  heavy  demanil  for  |iower  supply,  it  was  necessary  thai 
additional  machinery  should  Ik-  purchased  for  the  electric  suiiply  depart- 
ment and  the  .Ministry  of  .Munitions  were  urging  that  such  iiiailuiiery 
should  be  inirehased  as  eirly  as  possible  and  they  were  assi.^liii-'  111'" 
dcp'irtment  Id  get  same.  TliV  estinuited  cost  of  the  new  machiiuiy  ainl 
work  was  £100,tK)0.  The  Town  CliTk  was  instructed  to  take  up  with  tl" 
Ministry  of  .Munitions  the  question  of  the  Government  paying  i>art  of  tli  ■ 
cost,  hut  the  Finance  Comiuittee  expressed  tlie  opinion  thit  the  CJoveni 
ment  should  he  nvpiesled  to  ])r(ividu  the  money  for  the  o.\tr«  plant.  Ill  it 
the  Corporation  simuld  put  in  the  plant  and  "leave  tlio  question  of  any 
salvage  plant  after  the  war  to  In'  settled  liy  arliitnition. 

,M  a  Bulisei|ue!it  meeting,  the  'I'own  Clerk  nqioitod  that  he  hait  leei  iveil 
a  letter  from  tho  Minister  of  .Munitions,  who  suggested  that  an  arriiug. 
nient  slioidd  hv  made  with  the  L.tl.  IJoard  for  the  provision  of  the  moi  - 
sary  monev  for  the  e.vtension  of  the  ]ilant,  (Ui  which  moneys  the  t'orpom 
lion  ntjuld  pay  iutvrvat  aud  uiukiug  fund  during  tho  war,  nuU  ut  the  end 
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of  the  war  the  Government  should  have  the  option  of  remOTing  the  plant 
from  the  power  station  or  selling  it  to  the  Corporation  if  they  wished  to 
liuy — in  either  tvciit  on  terms  fair  to  both  jiarties. 

St.  Pancras  (London).— The  Treasury  have  decided  to  raise  no 
objection  to  the  proposal  of  the  Borough  Coimcil  to  borrow  the 
amoiuit  necessary  to  cover  the  cost  of  two  new  boilers  at  Kin^'s-road 
electricity  works.     It  is  intended  to  raise  a  loan  of  £1 1 ,265. 

Watford. — Application  is  to  be  made  to  the  L.G.  Board  for  sanction 
to  borrow  £1,360  for  mains  extensions,  &c. 

GENERAL 

Bedford. — A  sum  of  50  guineas  is  to  be  given  to  the  Electrical 
Engineer  for  work  done  by  him  outside  his  duties  as  engineer,  par- 
ticularly in  preparing  specifications  and  supervising  work  in  connec- 
tion with  the  isolation  hospital.  Corporation  buildings  and  all  centres 
controlled  by  the  Education  Committee. 

B  thnal  Green  (London).— The  consulting  electrical  engineer  (Mr. 
H.  W.  Couzens)  has  reported  that  in  the  area  of  New  Tj'ssen-street 
sub-station  there  are  sundry  premises  which  are  likely  to  become 
users  of  electricity  if  a  supply  were  available. 

Ml-.  Couzens  pointed  out  that  the  h.t.  feeder  cables  will  be  laid  from  the 
sub-station  along  Rapley-place  and  Satchwell-rents  to  Bethnal  Greeii- 
road,  but  there  was  no  distributing  cable  provided  for  in  Sir  John  Snell's 
report,  as  it  was  not  anticipated  that  the  sub-station  would  be  situated  at 
New  Tysscn-street,  and  it  had  now  been  decided  that  when  the  road  is 
opened  for  laying  the  mains,  a  distributor  cable  shall  also  be  laid  along 
those  thoroughfares. 

Braintree. — A  canvass  of  the  district  shows  that  there  is  likely  to 
be  a  good  demand  for  electric  current  for  lighting  and  iiower. 

Brighton. — Last  week  the  ComicU  considered  the  report  of  the 
Lighting  Committee  recommending  increases  in  the  charges  for 
electric  current.  The  report,  which  was  ab.stracted  in  our  last  issue, 
was  adopted,  except  that  a  flat  rate  of  4  d.  (instead  of  5d.)  per  unit 
will  be  chr.rgcd  for  current  for  shop  and  ])rivate  house  lighting. 

Increase  of  Charges  for  Electric  Current.— Many  additional  electric 
supply  undertakers  have  decided  to  increase  the  charges  for  electric 
current. 

Easi  Ham  Council,  20  per  cent,  for  all  current.  At  Orimsby  an  average 
increase  of  6  per  cent,  has  been  made  ;  current  for  ordinary  lighting  has 
been  increased  from  3|d.  to  4d.  per  unit,  maximum  demand  consumers 
Id.  to  l^d.  On  power  the  increase  is  from  2j<l.  to  2i(l.  per  unit  for  first 
45(1  units;  time  switch  rates  are  to  Ije  raised  from  88.  to  Qs.  for  the  first 
50  units. 

Hachiey  (London),  Harrogate  and  Fleetwood  Councils  have  made  a  10 
per  cent,  increase  and  Loughborough  one  of  12i  per  cent. 

Luton. — The  electrical  engineer  (Mr.  W.  H.  Cooke)  has  reported 
that  he  is  of  opinion  that,  as  the  high-tension  mains  to  the  sub- 
station would  probably  have  to  be  dujtlicated  in  five  or  six  years' 
time,  it  would  be  ultimately  more  economical  to  lay  the  cables  in 
ducts  (instead  of  in  wooden  troughs),  tlirough  which  any  additional 
cables  could  be  drawn  hereafter,  at  an  extra  cost  of  £670. 

P  plar  (london). — The  electrical  engineer  (Mr.  J.  Horace  Bowden) 
reports  an  increase  in  the  outi)ut  for  the  June  quarter  of  1,076,456 
units,  or  :il  per  cent. 

The  total  income  increased  by  £3.297,  whilo  the  coal  bill  was  only  in- 
creased by  £1,858.  The  not  jirofit  will  show  an  increase  over  the  corre- 
sponding quarter  of  last  year,  due  entirely  to  the  favourable  purchase  of 
coal  in  November  last  for  future  deliverj'. 

Stepney  (London). — The  execution  of  the  agreement  with  the  Port 
ijf  London  Authority  for  the  supply  of  current  for  pumping  purposes, 
;  lid  the  fixing  of  the  date  of  its  commencementyis  to  stand  over  until 
-i:(h  time  as  the  P.L.A.  desire  to  bring  it  into  force.  The  Authority 
re  taking  a  supply  of  current  for  ijunijiing  and  paying  therefor  at 
the  same  rate  as  that  embodied  in  the  draft  agreement  for  the  supply 
of  energy. 

Swindon. — It  has  been  decided  to  supply  electrical  energy  for 
power  to  Messrs.  Grundy's  new  factory  in  Newcastle-street  by  means 
of  an  overhead  cable,  at  £231. 

West  London  Linklng-up  f  cheme. — In  a  report  on  the  scheme  for 
linking  uj)  the  Hammersmith  electric  supply  undertaking  with 
Battersea  and  Fulham,  Hammersmith  Electricity  Committee  states 
that  it  understands  that  the  London  Coiuily  Council  has  made 
arrangements  for  the  Borough  Council's  a|)plication  to  borrow  their 
^hare  of  the  cost  of  the  scheme  (£S,:!13)  to  be  reconsidered. 

In  the  meantime,  it  being  urgently  nccesHary  for  the  cITi'ctive  main- 
t'  nance  of  existing  supplies  that  the  liiitterBca  and  Fulham  Htntions 
should  lie  immediately  Unked  up,  the  Councils  of  the  two  latter  districth 
have  cntcn-il  into  an  independent  agreement  in  order  that  thi-  work  might 
])roc<cd  forthwith.  In  thestr  eircumstaiiCLH  the  Committee  deciilc  d  that 
it  would  be  inndvisabl-j  to  seal  the  at;reemeiit  between  the  threit  CiiuncilH, 
or  a  proposed  supplemental  agreement  deferring  the  o|)eratiiin  of  the 
principal  agreement  until  such  time  as  sanction  to  the  rcciuiaitv  borrowing 
powers  by  llie  IXuiiiuiertjuiitU  Council  was  given, 


il 


TRACTION   MOTES. 


Light  Railways. — The  report  by  the  Light  Railway  Counnissioners 
of  their  proceedings  to  Dec.  31,  1914,  and  the  re])Oit  of  the  pro- 
ceedings of  the  Board  of  Trade  under  the  Light  Railways  Acts,  1896 
and  1912,  have  been  issued. 

On  Dec.  31,  1913,  six  orders  were  before  the  Board  of  Trade  awaiting 
confirmation  :  five  of  these  were  confirmed  in  the  following  year,  and  the 
remaining  one  is  still  under  consideration.  During  1914  nine  fresh 
orders  were  submitted  to  the  Board  by  the  Light  Railway  Commissioners 
for  confirmation  ;  three  of  tlic  orders  were  confirmed  in  the  year,  making, 
with  the  five  above  referred  to,  a  total  of  eight  orders  ;  two  have  since 
been  confirmed  ;  and  the  remaining  orders  are  still  under  consideration. 
In  no  case  did  the  Board  refuse  to  eonfii'm  an  order.  The  orders  con- 
firmed in  1914  authorise  about  37  miles  of  line,  at  an  estimated  cost  of 
£365,587.  Since  the  date  of  the  last  report,  the  Treasury  have  condi- 
tionally offered  a  special  advance  under  sec.  5  of  the  Act  of  1896,  as 
amended  by  sec.  ,5  of  the  Act  of  1912,  not  exceeding  £7,000,  towards  the 
construction  of  the  proposed  Falkland  Light  BaUway,  and  have  also 
increased,  from  £17,000  to  £25,000,  the  amount  of  the  special  advance 
conditionally  promised  in  aid  of  the  proposed  Swaledale  (Richmond  to 
Reeth)  Light  Railway. 

In  tlie  ISth  annual  report  of  the  Light  Railway  Commissioners  for  1914 
it  is  stated  that  a  total  of  665  applications  for  orders  to  authorise  light 
railways  (including  119  applications  for  amending  orders)  have  been 
made  since  the  commencement  of  the  1896  Act.  In  respect  of  438  appli- 
cations (nine  in  1914  and  429  in  previous  years)  orders  have  been  sub- 
mitted to  the  Board  of  Trade  for  confirmation  ;  eight  other  appUcations 
in  respect  of  which  orders  are  under  settlement,  have  been  approved  by 
the  Commissioners  ;  and  210  have  been  rejected  or  withdrawn.  The 
inquiries  with  respect  to  four  appHcations  have  been  deferred  at  the 
request  of  the  promoters  and  under  existing  circurastaHces,  while  five 
new  applications  made  in  November  last  remain  to  be  considered. 

LiverpooL — Sir  Chas.  Petrie  claims  that  out  of  47  cities  and  towns 
Liverpool  has  contributed  the  highest  percentage  of  tramway 
employes  to  H.M.  Forces. 

Liverpool  employed  2,807  persons  in  the  tramway  service,  and  1,125 
(or  40  per  cent.)  had  joined  His Majestj^'s  Forces.  In  London  there  were 
12,612  empIo}-ed,  and  2.354  (18-5  per  cent.)  had  joined  ;  in  Manchester 
5,000  employes,  and  1,978  (39-56  per  cent.)  had  joined  ;  whilo  the  per- 
centage in  Birmingham  was  31,83,  and  in  Glasgow  38. 

Luton.— Mr.  A.  E.  Wray,  the  newly  appomted  tramways  manager, 
is  to  confer  \iith  the  Borough  Engineer  and  settle  all  outstanding 
matters  relating  to  the  tramways,  including  the  condition  of  the 
track  in  certain  places.  Women  conductors  are  being  engaged,  and 
the  service  generally  will  be  improved. 

Stepney  (London). — In  July  the  L.C!.C.  asked  the  Board  of  Trade 
for  an  assurance  that  no  order  would  be  made  under  sec.  41  of  the 
Tramways  Act,  1870,  declaring  their  powers  in  respect  of  the  tram- 
ways in  Burdett-road,  &c.,  to  be  at  an  eiid  in  the  event  of  the  rails 
along  certain  sections  of  the  route  being  removed. 

The  Board  have  replied  to  the  effect  that  they  doubt  whether  tlie 
provisions  of  sec.  41  of  the  Act  would  apply  and  that  the  Board  would 
not,  in  any  case,  be  disposed  to  make  any  order  under  tlte  section.  In 
view  of  this  letter  the  L.C.C.  has  advised  the  Borough  Council  of  its 
intention  to  electrify  the  hues  as  soon  as  circumstances  permit. 


TELEGRAPH  &  TELEPHONE  NOTES. 

IIIIIIIIIIiillllllllllllllllllllllllllllllilllllllllllilM^ 

Hull  Telephone  Service.— On  Monday  the  Hull  Telephone  Com- 
mittee received  a  report  on  complaints  of  the  service  given. 

The  manager  {.Mr.  T.  Hohne)  said  that  during  the  25  working  days  in 
August  3,416  complaints  were  received  either  by  letter,  messenger  or 
telephone,  and  in  869  cases  no  fault  could  bo  detected  by  the  inspectors. 
During  the  same  period  the  switched  calls  exceeded  2,000,000.  The 
average  was  about  two  faults  per  instrument  per  annum,  which  was  about 
the  standanl  of  efiicieney  aimed  at. 

Radiotelegraph  Notes.— Mr.  T.  Waage,  the  British  vice-consul  at 
Stavanger.  Norway,  re|iorts  that  the  new  Maiconi  station  at  Stav- 
anger  for  coininuiiit^ation  between  Norway  and  the  United  States  is 
completed.  Tlie  receiving  station  is  at  Ullanhaug.  Power  is  sup- 
plied by  the  Stavanger  Corporation  Electricity  Works,  the  contract 
being  for  600  electric  H.f.  annually.  It  is  proposed  to  erect  a  wireless 
station  at  Utsire.  There  is  also  a  Hclieme  for  establisliii\g  a  chain  of 
low-power  stations  along  the  Norwegian  coast  and  one  station  in 
Eastern  Einniarken  to  communicate  with  Spilzbergen  and  Ing  ,  and 
also  with  the  i)rojected  Russian  stations  on  the  Muiinan  and  Siberian 
coa'jts,  which  will  serve  the  shipping  of  the  White  Kcii  aud  Archangel. 
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The  opening  of  the  new  Marconi  station  at  Hawaii  in  conjunction 
with  the  reported  early  opening  of  the  stations  in  Japan,  is  a  matter 
of  interest,  as  when  these  Japanese  stations  are  opened  it  will  be 
jiossible  to  send  radio  messages  across  the  Pacific.  There  are  two 
stations  at  Hawaii,  one  at  Kokohead,  the  south-eastern  end  of  the 
island  of  Oahu  (receiving  station),  the  other  at  Kahuku,  the  northern- 
most end  of  the  island.  At  Kokohead  the  st  tion  has  five  300  ft. 
masts,  and  is  chiefly  iatended  for  receiving  messages  from  San  Fran- 
cisco. A  station  has  been  established  at  the  top  of  Koko  Crater, 
1,200  ft.,  for  receiving  messages  from  Japan.  Tiie  Kahuku  station 
has  twelve  300  ft.  ma^ts  and  that  at  Kokohead  covers  40  acres,  the 
cost  of  erection  and  equipment  being  over  £200,000. 

Telephone  in  Norway. — Considerable  extensions  of  the  telephone 
service  have  been  made  in  Xorway,  and  a  trunk  line  has  been  taken 
right  up  to  Xarvic,  in  the  Arctic  Circle,  communicating  with  the 
Lofoten  and  Vesteraalen  Islands.  This  latter  line,  however,  is  not 
working  an}'  too  weU  at  the  moment  In  addition  to  several  new 
lines,  another  tclejihone  line  is  being  made  via  LiUehammer  to 
Gciranger,  Walesimd.  A  committee  is  considering  the  question  of 
a  new  telephone  exchange  at  Christiania,  and  has  recommended  the 
construction  of  a  main  exchange  with  four  local  exchanges  and  a 
gradual  transition  to  the  automatic  system.  The  percentage  of 
telephone  subscribers  to  population  in  Christiania  is  1  in  12. 


EMPIRE  NOTES. 


Australasia.- — '-Tenders"  (Melbourne  and  Sydney)  says  Tenter- 
field  (N.S.W.)  municipality  intend  submitting  to  the  ratepayers  a 
proposal  to  borrow  £(j,200  for  an  electric  lighting  scheme. 

Goulburn  (X.S.AV.)  municipahty  will  shortly  take  a  poll  of  ratepayers 
on  the  question  of  making  additions  to  the  electric  lighting  plant.  It 
is  proposed  to  instal  an  additional  generating  set,  switchboard,  overhead 
mains,  &c.,  at  a  cost  of  £7,500. 

Bundaljerg  (Queensland)  Council  recently  waited  on  the  Minister  of 
Public  Works  and  asked  that  the  Bundaberg  Electric  Light  Co.  be 
allowed  to  extend  its  mains  into  the  Woongarra  Shire  Council's  area,  in 
which  the  pumping  station  was  situated,  so  that,  if  the  Council  thought 
it  was  desirable,  electric  motive  power  could  be  applied  to  the  works  at  the 
station.  The  Minister  thought  it  would  be  wiser  lo  consider  the  question 
of  obtaining  power  from  the  Bundaberg  Gas  Co.,  for  which  an  Order  in 
Council  had  been  requested  by  the  Council,  enabling  the  company  to 
provide  an  electric  supply  in  the  Woongarra  area. 

The  net  profit  of  the  electric  lighting  undertaking  of  Port  Melbourne 
municipality  for  t  he  nine  raont  hs  ended  June  30  was  £335. 3s.  3d.  Receipts 
were  £2.570.  8s.  lort.     A  jirofit  of  £4.50  for  the  year  is  estimated. 

New  Zealand  State  Telegraphs  and  Telephones.— The  report  of  the 
X.Z.  Post  and  Telegnijih  l)(]):irtment  lor  the  year  ended  ilarch, 
1915,  states  that,  inchiding  miscellaneous  receipts  and  Government 
telegrams,  the  total  value  of  the  telegraph  and  teleijhone  business 
was  £605,938  (against  £o79,81()  in  previous  year).  The  length 
of  pole  line  telegraph  and  telephone  is  16,403  miles  (increase  905). 

On  the  outbreak  of  war  a  niilitary  guard  was  placed  at  each  of  the 
wirelecs  stations.  Foiu"  operators  and  two  men  with  engineering  capa- 
bilities were  Bent  with  the  fiist  expeditionary  force.  Communication 
with  Fiji  was  soon  established,  and  from  Oct.  19,  1914,  telegrams  were 
accepted  for  transmission  to  Samoa.  Communication  continued  to  be 
carried  on  through  that  route  for  some  time.  Kogulations  for  con- 
trolling the  ure  of  wireless  on  British  and  foreign  ohips,  not  registered 
in  Xe^r  J'ealand,  while  they  arc  within  territorial  water.-.,  were 
giizetted  on  Juiy  16,  191^,  and  are  now  in  force.  Observations  arc  still 
licing  made  at  New  Zealand  Btations  of  atmospheric  electrical  disturb- 
ances which  interfere  with  the  reception  of  signals.  The  data  collected 
ore  Ixing  communicated  to  the  British  Association  for  the  Advancement 
of  Science. 

Trlrjihonci. — Tho  number  of  telephone  Bubscribors  increased  by  3,808. 
The  total  number  of  exchanges  is  250,  made  up  of  02  central  and  188  sub- 
c.\changcii.  The  total  numher  of  connections  is  54,261  compared  with 
49,415.  There  arc  3,029  miles  of  telephone-exchange  lineii  and  113,479 
luilcK  of  wire.  Tlvr  number  of  telephone  Btatioius  at  tho  10  principal 
tolephono  e.tchangeH  on  March  31,  1915,  was  aa  foUowM  :  Auckland, 
7.281* ;  Wellington,  6,584;  ChriBtchurch,  5,164;  Dunodin.  4,572; 
Gi»liurne,  1,472  ;  Wanganui,  1,408  :  Napier,  1,375  ;  Invercargill,  1,364  ; 
HuMtinnK,  1,295;  PolmerBton,  North,  1,096.  New  exchanges  weie 
t)IKii>  d  in  the  Auckland  diHtrict  at  Birkenhead,  Coromandol,  Kaikohe, 
Knwliiri  imil  Wiijliin  ;  in  tho  Wellington  district  at  Hinakura,  Kaliutara, 
(;|iM  lirouii  (ind  Norwjwood  ;  and  in  the  Canterbury  district  at  Culver- 
iltii,  l»iin.i;iii<lcl  and  Waiau.  The  conversion  of  earth-working  oxclianges 
to  iniiiiMii'  ciriuil  working  is  proceeding  Hatisfacturilj-,  as  is  also  tho 
liiyiiit:  ..(  lili;|i|if)no  cables  unilerground.  JJuring  the  year  85  miles  of 
]'i\i>-  .  II '111  iiiiliB  iif  ducts,  and  4S  miles  of  armoured  cable  were  laid, 
I  li.'  My  ui  Williiiflon  and  Auckland.  A  Btnrt  has  been  made  at  Chri»t- 
'liiin  li  I.,  plan-  the  cabled  undcruroiind,  and  Bimilar  work  will  bo  com- 
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Automalic  Exchanges. — The  building  to  accommodate  the  apparatus 
of  the  new  system  at  Courtenay  Place.  Wellington,  has  been  finished  some 
time,  and  the  alterations  to  provide  for  like  apparatus  at  Xewtowu  have 
been  made,  .Some  of  the  apparatus  has  come  to  hand,  and  has  been 
placed  in  position  in  both  buildings.  The  automatic-exchange  buildinj 
at  Masterton  has  been  completed,  and  some  of  the  equipment  erected. 
Fmther  work  is  hindered  by  reason  of  non-arrival  of  materials.  Tho  . 
contracting  company  was  manufacturing  at  Antwerp  and  London  the 
apparatus  for  the  several  exchanges  for  which  tenders  had  been  accepted. 
^^Tien  Antwerp  fell  into  the  hands  of  the  Germans  the  company  was  able 
to  get  away  to  London  large  quantities  of  the  manufactured  goods  and 
the  special  tools  used  in  their  manufacture.  There  is,  however,  little 
immediate  prospect  of  large  arrivals  of  the  necessary  materialstoget  on 
with  the  automatic  exchanges.  The  present  Strowger  automatic  plant 
will  be  continued  in  use  for  some  time  even  after  some  of  the  exchanges 
of  the  Western  Electric  system  are  in  operation,  and  special  apparatus 
designed  to  enable  that  to  be  done  is  being  provided. 


IIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
FOREBGN  NOTES 


Argentini. — The  accounts  of  the  tramway  compaairs  in  Buenos 
AjTes  for  the  half-year  ended  June  30  show  that  ths  receipts  (m.  n) 
were  as  follows  : — • 

Anglo-Argentine,  $13,398,221  (compai-cd  with  315,311,224  in  the  cor- 
responding half  of  1914) ;  Lacroze,  $2,900,286(82,998,599);  Electricoa 
del  Sud,  $202,665  ($132,022);  Provincia  v  Cindad  de  Buenos  Ayres, 
$392,117  ($467,866).     Total,  $16,893,289  ($18,909,711), 

The  units  supphed  by  the  Cia  Alemana  Transatlantica  de  Eleotricidad 
in  the  first  half  of  this  year  were  34,523,313  for  light  (compared  with 
36,865,652  last  vear),  13,543,905  (15,374,980)  for  power  and  31,076,038 
(32,593,483)  for  traction. 

In  the  first  half  of  1915  passengers  carried  on  the  Rosario  tramways 
were  13,089,927  (compared  with  14,051,574  in  the  corresponding  half  of 
1914),  and  the  receipts  were  $1,308,990  ($1,405,159)  m.n. 

Electrical  goods  imported  into  Argentina  in  the  first  half  of  1915  were 
valued  at  $1,765,083  (gold),  a  decrease  of  $3,032,393  compared  with  the 
corresponding  half  of  1914. 

A  municipal  decree  has  been  issued  instructing  the  lighting,  tax  and 
pubho  works  departments  of  Buenos  Ayres  municipality  to  study  and 
report  upon  the  appUcation  presented  by  La  Positiva  Telephone  Co.  for 
permission  to  estabUsh  a  telephone  ser\-ice  in  the  Federal  Capital  in  con- 
nection with  its  existing  system  in  the  province  of  Buenos  Ayres. 

New  York  Liehting. — The  annual  report  of  Mr.  Wm.  Williams 
Commissioner  of  the  department  of  Water  Supply,  Gas  and  Electri- 
city, for  1914  states  that  at  the  beginning  of  the  year  there  wore 
2,043  miles  of  streets  and  19  sq.  miles  of  parks  in  the  city  to  be  lighted, 
and  there  were  40,000  electric  and  45,000  ga5  lamps. 

Economies  were  effected,  and  the  total  cost  of  lighting  for  1915  will 
be  $400,000  less  than  in  1914.  The  nitrogen  filled  tungsten  lamp  has 
largely  superseded  the  arc  lamp,  and  it  is  claimed  that  the  important 
streets  of  greater  New  York  are  now  among  the  best  lighted  thorough- 
fares in  the  world.  In  the  borough  of  Manhattan  electric  lamps  are 
superseding  gas  lamps,  and  about  15,000  gas  lights  will  be  displaced 
during  the  current  year.  On  most  of  the  bridges  arc  lamps  have  been 
discarded  for  300- watt  nitrogen-tilled  incandescotil  lamjis,  and  in  the  case 
of  one  bridge  alone  the  saving  etfected  by  the  change  was  $4,000  jwr 
annum. 

Norway. — Consular  reports  on  the  trade  of  Xorway  in  1913  con 
tains  the  following  : — 

The  question  of  transmitting  electric  power  to  tho  towns  and  districts 
south  of  Porsgrund  from  a  power  station  owned  by  Porsgrund,  Gjorpen 
and  Solum  municipalities  is  in  a  fair  way  of  being  solved. 

It  is  reported  that  tho  diiectors  of  the  company  owning  the  only  paper 
mill  in  the  Christiaiisand  district  are  considering  the  erection  of  an 
electric  cable  transporter  from  .-Valefjajr,  on  the  Topdelsfjord,  to  Chris- 
tiansand,  a  distance  of  about  4  miles. 

Iron  Mininy. — Sydvaranger  Iron  Jlining  Co.  have  put  down  two  new 
turbine-driven  generators  of  4,000  kw,  and  2,000  kw.  respectively.  The 
muf,'nctic  separating  works  at  Bogon,  in  Ofoten,  worked  for  part  of  1913. 
The  Riidsand  magnetic  separating  works  in  Nordmore — for  tho  treat- 
ment of  titanic  ore — produced  about  7,000  tons  of  "'  slich,"  ..nd  are  to  bo 
increased  to  about  twice  their  present  extent.  Magnetic  separating 
works  are  also  being  constructed  at  Fosdalen  in  Beitstad.  The  Melo  mine 
in  Hjarko  jjroduced  about  41.000  tons  of  slioh  ore,  and  exported  about 
42.tX)0  t  ins.  The  Fehn  mines  near  Ulefos  produced  about  21,000  tons, 
while  the  Lango  mines  near  Kragerii  produced  some  S^lOO  tons,  of  whicli 
2.;i2l)  tons  were  exporteil  and  the  rest  sent  to  tho  electric  ironworks  at 
Tinfos.  By  tho  end  of  November,  1913,  the  total  exports  of  iron  ore, 
shell  and  ])iece  oro  were  estimated  at  329,536  tons,  Ijosiiles  186,712  tons 
iron  ore  bri(piottes,  so  that  for  the  M'hole  year  the  export  was  about 
ollU.lJOO  tons  and  tho  production  540.tKH)  tons,  valued  at  £400,000. 

El'Clric  Sniclting.—Thv  electric  smelling  i>f  iron  u'.  Tysse,  Hiirdanger, 
was  ili.scontinued  in  the  spring  of  l".)13.  It  was  carried  on  throughout  tlu^ 
yiar  at  Tiiifou.  Telemarken.  and  at  alM)ut  the  end  of  Novonjber  a  now 
i'lictiic  furnace  on  the  Tinfos  system  was  started  at  Vlefos  ironworks, 
■|..  I.iiiiish  (III.  iliitrii-  )iiiwir  a'slitl.m  of  2,oiH)  u  P.  h:vs  been  bailt,  of 
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which  1,400  H.p.  is  required  for  the  furnace  and  450  h.p.  for  the  Fehn 
mines.  The  Stavanger  electro-steel  works,  which  make  steel  from  iron, 
Ijegan  working  in  March,  1913,  and  produced  about  2,000  tons  of  steel 
bv  the  end  of  the  year. 

' yickcl  Refining. — The  nickel  refining  works  at  Christiansand  employ 
Hybinettes'  electro-metallurgical  process,  and  turned  out  600  tons 
metallic  nickel  and  350  tons  copper,  against  400  and  200  tons  in  1912. 

Copper. — The  Sulitjelma  mines,  the  largest  copper  mines  in  Norway, 
produced  in  1913  about  125,000  tons  export  pyrites  and  1,385  tons  of 
copper.  About  11,570  tons  of  hut  and  fine  ore,  and  14,580  tons  Elmon^ 
concentrate,  were  smelted,  giving  on  the  average  about  5-3  per  cent, 
copper.  About  290,000  tons  ore  passed  through  the  sorting  house  at 
Sandnses,  and  180,000  tons  through  the  washing  house.  The  entire  works 
ire  now  being  extended  so  as  to  increase  the  production  from  the  year 
1910  to  165,000  tons  of  pyrites  and  2,000  tons  copper  per  annum.  The 
Ifollowing  extensions  were  almost  completed  by  the  end  of  1913  :  Power 
station  enlarged  by  two  new  turbine  sets  of  together  2,400  h.p.  ;  boring 
Imachinery  at  the  principal  mines  and  electric  locomotives  in  certain  parts 
of  the  mines. 

,  Electric  Power  Works. — The  Vice-Consul  at  Skien  refers  to  the  re- 
utilisation  of  the  water-power  of  the  celebrated  Rjukan  station  No.  1 
at  a  second  station  (Xo.  2),  each  station  affording  about  140,000  H.p., 
employed  in  the  saltpetre  industry,  also  states  that  about  12,000  h.p.  is 
transmitted  some  50  miles  to  the  Skien  Fjord  from  the  Aarlifos  waterfall 
in  Hiterdal.  The  Skien  Corporation  were  con-structing  during  1913  a 
jtation  to  transmit  electric  power  from  Slemdal,  about  7  miles  away,  so 
is  to  supply  Skien  with  about  3,000  h.p.  The  Aarhfos  Company  are 
said  to  have  contracted  to  supply  a  Swiss  company  of  alloy  manufac- 
turers with  10,000  H.p.  The  Vice-Consul  at  Porsgrund  adds  the  informa- 
tion that  the  factory,  for  alloys  of  iron  and  for  carbide,  is  to  be  erected 
ya  the  Island  of  Roligheden  and  connected  with  Porsgrund  by  a  bridge. 
The  Corporation  of  Porsgrund,  Gjerpen  and  Solum  will  soon  have  at  their 
disposal  about  3,000  H.p.  for  the  development  of  industries. 

The  Vice-Consul  at  Clu-istiansand  says  the  Otteraaens  Brugseier- 
forening  has  obtained  Government  powers  for  regulating  the  Otra  river 
»  secure  an  increase  in  the  present  power  of  the  river,  which  it  is  believed 
irill  enable  power  stations  to  be  established  at  the  now  unusnd  waterfalls 
jf  the  river,  and  a  muni  ipal  ommittee  is  planning  the  building  of  a 
power  station  at  one  of  the  falls  belonging  to  the  muni  ipahty  of  Christian- 
tand.  The  Christiansand  ele  tricity  works,  owned  by  a  company,  have 
ncreased  thir  plant  by  1,500  h.p. 

Electrical  Machinery,  d-c. — The  Vice-Consul  at  Skien  say3  the  Nor- 
ivegian  armature  factories,  though  numerous  and  said  to  be  ellicicnt, 
ire  still  alleged  to  suffer  keenly  from  dumping  in  Norway  by  foreign  firms 
it  ruinous  prices.  Ono  of  the  chief  makers  of  electric  machinery  and 
ippUances  at  Christiania,  particularly  well  known  for  its  telepliones,  has 
started  a  branch  in  Italy,  and  has  also  formed  a  now  Norwegian  company 
ji  conjunction  with  a  well-known  Swedish  firm  for  the  manufacture  of 
fleet  ric  motors  and  dynamos. 

Carbide  and  Cyanamide  Works. — The  Vice-Consul  at  Bergen  says  the 
plant  of  the  Tysse  Waterfall  Co.  (A./S.  Tyssefaldene)  has  a  total  capacity, 
ncluding  reserves,  of  86,340  H.p.,  of  which  56,000  H.p.  is  supplied  to 
larbidc  and  cyanamide  factories.  The  total  capacity  in  1915  will  bo 
129,840  H.P.,  when  the  power  at  Tyssedal  is  fully  harnessed,  and  to  this 
uust  be  added  an  eventual  utilisation  of'the  power  at  Skjseggedal.  A 
Jividend  of  18  per  cent,  was  paid  for  1913.  Extensions  arc  in  progress  at 
,he  Vadheim  electro-chemical  works  on  the  Sognefjord. 

The  Aura  Company,  in  Romsdal.  has  been  established  with  a  capital 
jf  about  £2,200,000,  to  dam  up  the  lakes  in  the  mountains  between 
Sundalen  and  Romsdalen,  and  bring  the  water  down  to  Lilledakn,  where 
i  factory  for  the  production  of  nitrogen  is  to  be  built.  The  owners  both 
Df  the  waterfall,  which  will  yield  250,000  H.P.,  and  of  the  projected 
factory,  are  the  Nitrogen  Products  &  Carbide  Co. 

Spain. — The  installation  of  a  telephone  system  throughout  the 
Provinc33  of  Catalonia  has  been  authorised. 

A  concession  for  the  construction  and  working  of  an  electric  tramway 
bom  Mongat  to  Tiana  (Barcelona  Province)  has  been  granted  to  Senor 


.Juan  Gari,  and  a  concession  for  a  similar  line  from  Densto  to  Ibarreco- 
landa  (Vizoaya  Province)  has  been  granted  to  the  Cia  Vizoaina  de  Elec- 
tricidad. 

Don  Jose  E.  Lavin  and  others  have  been  authorised  to  utilise  the  waters 
of  the  Rio  Cares  in  Posada  de  Valdeon  (Province  of  Leon)  at  rate  of  3.400 
litres  per  second,  for  the  production  of  electric  power  for  ligliting  and 
other  industrial  uses. 


II! 
MISCELLANEOUS  NOTES. 

I 

Eleetro-Harmonic  Society. — The  first  Smoking  Concsrt  of  the 
1915-16  season  will  bs  held  in  the  King's  Hall  of  ths  Holbor.T  Rbs- 
taurant  on  Friday  evening  next  (Oct.  8th),  at  8  p.m. 

Exports  to  China  and  Siam. — A  Royal  Proclamation  relating  ta  the 
exportation  of  articles  to  China  and  Siam  during  the  pr33s:it  war 
prohibits  the  export  of  any  article  to  China  or  Siam  unless  C3nsigned 
to  such  person  or  persons  as  may  be  authorised  by  or  under  the  Pro- 
clamation to  receive  such  articles. 

A  schedule  to  the  Proclamation  gives  a  list  of  sor.io  of  the  authorised 
persons,  among  whom  are  the  following  : — 

China. — Messrs.  Edgar  Allen  &  Co.,  American  Macliinery  Co.,  American 
Trading  Co.,  J.  H.  Andrew  &  Co.,  Babeock  &  Wilcox.  Belgian  Trading 
Co.,  British  Insulated  &  Helsby  Cables  (Ltd.),  Brunner,  Mond  &  Co.,  Brush 
Electrical  Engineering  Co.,  Butterfield  &  Swire,  China  Agents  Co.,  China 
Engineering  Co.,  Cie  d'Eclairage  de  Tramways  de  Tientsin,  Cie  FranGiso 
des  Tramwaj's,  de  I'Eclairage  Electrique  et  des  Eaux  de  Shanghai,  Thos. 
Cook  &  Sons,  Dunlop  Rubber  Co.,  Eastern  Extension,  Australasia  & 
China  Telegraph  Co.,  Eastern  Trading  Co.,  Energie  Electrique,  General 
Electric  Co.,  General  Electric  Co.  of  China,  General  Electric  Co.  of  New 
York,  Great  Northern  Telegraph  Co.,  Hankow  Light  &  Power  Co., 
Inniss  &  Riddle  New  Engineering  &  Shipbuilding  Works,  S.  Pearson  & 
Son,  Reuter's  Telegram  Co.,  Rose,  Downs  &  Thompson,  Samuel  &  Co., 
Shanghai  Electric  &  Asbestos  Co.,  Shanghai  Electrical  Construction  Co., 
Standard  Oil  Co.,  Takata  &  Co.,  Tientsin  Gas  &  Electric  Light  Co., 
Vacuum  Oil  Co.,  Worthington  Pump  Co.,  Yangtse  Engineering  Works. 

Siam. — Siam  Electricity  Co.,  Standard  Oil  Co.,  United  Engineers  (Ltd.) 
and  Vacumn  Oil  Co. 

Russian  Year  Book. — The  1915  edition  of  the  Russian  Year  Book 
has  been  published  later  than  usual  owing  to  the  disturbance  caused 
by  the  war. 

Tlie  present  edition  has  been  edited  by  Mr.  N.  Peacock,  who  has 
modified  the  ordinary  scheme  of  the  work  by  the  omission  of  the  sections 
on  trade  Reports,  Rnssian  liuerature,  &c.,  but  there  is  a  good  resume  of 
the  economic  and  industrial  condition  of  Russia  in  the  first  si.x  months  of 
the  war,  an  interesting  account  of  the  directions  to  which  British  com- 
mercial enterprise  ma}'  bo  turned,  a  translation  of  the  New  Customs 
Tariff  with  the  regulations  made  thereunder,  and  a  diary  of  the  war  to 
the  end  of  June.  Many  of  the  old  features  have  been  retained  and 
brought  up  to  date,  but  wo  could  wish  more  technical  information  on  the 
electrical  and  engineering  progress,  especially  in  the  largo  towns  and 
industrial  districts.  We  note  that  in  1912,  out  of  1,063  towns  with  a 
population  over  10,000  only  219  had  organised  water  supply,  and  in  1904 
only  38  towns  were  drained,  55  possessed  tramways  and  105  had  electric 
or  gas  lighting.  Electric  current  is  now  supplied  at  6}d.  to  7d.  i)er  unit, 
and  many  power  stations  have  been  erected  in  recent  years.  The 
municipal  stations,  which  are  mainly  in  the  smaller  towns,  are  about  48 
per  cent,  of  the  total.  The  now  edition  of  the  Year  Book  should  prove 
invaluable  to  those  who  have,  or  hope  to  have,  trade  or  commercial 
relations  with  Russia,  for  it  contains  much  useful  information  on  the 
laws,  tariffs,  administration,  ways  and  communications,  ports  and 
shipping,  postal  services,  natural  resources,  mining,  &c.  It  is  published  by 
Messrs.  Eyre  &  Spottiswoode,  Er^st  Harding-street,  E.G.,  at  10s.  6d.  net. 
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TENDERS    INVITED. 


iioj'.i  ic  Cables,  Transformers  and  Switchgear. 

LiTTi.EiiOU(jui:ii  I.'rlinn  l)i^tii't  C  luncil  invite  tender.^  for  the 
-iipply  and  laying  of  llii.'h-tciisioii  Cables,  &c.,  and  for  Trans- 
t'lrniera  and  Switchgear  for  sub-station.  Specilic:>tion.s,  forms 
•.f  tender,  &c.,  from  the  Clerk  to  the  Council  {Mr.  (^co.  H.  Wilrl), 
■ '  ■  whom  tenders  arc  to  be  sent  by  Friday,  Oct.  22.  Plan.s  and 
[I'cifications  may  be  seen  at,  but  not  obtained  from,  the  office 
!  the  consulting  engineer  (.Mr.  W.  C.  C.  Hawtuyne),  9,  Queon- 
I II ft  jiliice,  London,  E.C.  See  also  an  advertisement. 
^\m%  Towers. 

I'K.MiiKOKE  Urban  Council  require  tenders  by  10  a.m.  Oct.  ."! 
for  8U])ply  and  erection  of  a  Cooling  Tower  at  their  electricity 
Works.     Specification  from  the  Clerk,  Ball's  Bridge,  to.  Dublin. 


Enjino  and  Dy.namo,  Boilers,  &c. 

'J'hc  Deputy  Postiii:i-itir-Gonera1,  Adokido  (South  Australia), 
rof|nires  tend  ri  by  2  p.m.  Oct.  0  for  Porta'|le  Internal-cora- 
btiftion  Engine  direct  coupled  to  Dynamo,  aid  for  increasing 
capacity  of  Scor.^.gc  Batteries  at  Central  TelO!>hono  Exchange, 
Aclelaide,  for  the  Austkalun  C^OMMONWEiLTii  Postmaster- 
General's  Department.  Specifications  from  the  Deputy  Post- 
maste.-Gcncr.-.l. 

The  X.S.W.  R.vrr.WAYS  &  T/iamways  DifAnTMKNT  require 
tenders  by  noon  Jan.  12  for  the  supply  a:id  naintonanc3  for  12 
months  of  twu  Water-tube  Boilers  and  Accoslories  at  Newcastle, 

N.S.W.  Specification,  &c.,  froui  the  Elftrical  Engineer,01 
Hunter-stroct,  Sydney,  X.S.W. 
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Arc  Lamp  Carbons. 

Tenders  are  required  by  uoon  Oct.  4  for  the  supply  of  20,000 
pairs  of  Xon-metal-cored   Flame   Carbons  for  Salford   elec- 
tricity department.     Forms  of  tender,  &c.,  from  the  Borough 
Electrical  Engineer. 
Generating  Plant. 

The  ArsTEALiAN  Co3UioxMrE.u.TH  Department  of  Defence 
require  tenders  by  noon  Oct.  25  for  Power-station  Plant  and 
Equipment  for  the  Naval  Dockyard  Cockatoo  Island.  Sydney, 
X.S.AV..  and  by  noon  Oct.  27  for  Machine  Tools.  Specifications 
from  Dirixtor  of  Xavy  Contracts,  Xavy  Office,  Melbourne. 

Telegraph  and  Telephone  Material,  Wire,  &e. 

The  Postmasler-Criu  r;ilV-  departments  of  the  Commonwealth 
of  Au.stralia  invites  tenders  (until  Oct.  6)  for  the  supply  of 
Pol?s  (iron  or  steel)  ^nd  Fittings. 

The  Deputy  Postm  Ktcr-General,  Brisbane  (Queensland), 
invites  tenders  until  Oct.  0  for  supply  of  Tiiuied  Coi)])er  Wire 
(schedule  357)  and  Porcelain  Pothcad  Insulators  (schedule  oOO) 
for  the  Commonwealth  Postmaster-General's  Depaxtment. 

The  Deputy  Postmaster-General,  Brisbane  (Queensland), 
requires  tenders  by  Oct.  6  for  2,800  yds.  Silk  and  Cotton  Insu- 
lated Switchboard  Cable  (schedule  353)  for  the  Australian 
CoamoN^VEALTH  Postmaster-Generars  Department. 

Electric  Capstans. 

Sydxey  Harbour  Trust  Commissioners  invite  tenders  by 
2  p.m.  Oct.  25  for  the  supply  of  6  Electrically-operated  \Miarf 
Capstans.  Specification,  &c.,  from  tlie  office  of  the  Commis- 
sioners, Circular  Quay,  Sydney,  X.S.W. 


TENDERS  RECEIVED  AND  ACCEPTED. 


Bethxal  Geeen  (London). — The  Electricity  Committee  recom- 
mends the  acceptance  of  the  tender  of  the  Higginbottom  &  ilannock 
for  supply  of  two  travelling  cranes  for  the  sub-stations  for  £270. 
The  only  other.tender  received  was  from  Carrick  &  Ri'.chio  at  £300. 


ScNDERLASD. — The  CoimcU  have  accepted  the  tender  of  Ferranti 
Ltd.  for  e.h.t.  switchgear  and  meters  ;  that  of  the  British  Insulated 
&  Helsby  Cables  and  India  Rubber,  Gutta  Pereha  &  Telegraph  Works 
Co.  for  cables  ;  and  that  of  E.  C.  Rees  for  transformer  oil. 

Stepxey  (LoNDOs). — The  Electricity  Committee  recommends  the 
acceptance  of  the  tender  of  Strachan  &  Henshaw  (at  £07)  for  the 
supply  of  two  ash  skips  for  the  telpher  track  at  limehouse  station. 

Newport  (  JIgx.  ). — The  Corporation  have  jjlaced  an  order  with  the 
Britisli  Thomson-Houston  Co.  for  converter  plant,  and  with  the 
British  Electrij  Transformer  Co.,  for  transfonners. 

Meter  Contract. — The  annual  contract  for  the  supply  of  d.c.  meters 
to  Melbourne  (Australia)  City  Council  has  been  placed  with  the 
Reason  Manufacturing  Co. 

Commonwealth  Contracts. — The  following  tenders  have  be* 
accepted  by  the  Australian  Commonwealth  Government  Depail 
ments : — 

Postmast&r-QeneraVs  Dept,  Melbourne. — Wm.  Langley  &  Sons,  60,00( 
wooden  spindles  for  Victoria,  33,000  ditto  for  Queensland,  10,000  dittc 
for  South  Australia  and  4,000  ditto  for  Tasmania,  all  at  9s.  9d.  per  100 
Western  Electric  Co.,  100  automatic  recording  registel-s.  £2.  lis.  each 
Warburton,  lYanki  (Ltd.),  one  Premier  tyije  battery  for  Wynham  radio  ' 
telegraph  station  (W.A.)  £340,  one  ditto  for  Mount  Gambier  (S.  Aus 
tralia)  £345,  one  ditto  for  Flinders  Island  £305,  one  ditto  for  Rock 
hampton  £305.  i 

Post  master-General' s  Dept.,  Adelaide.— Colton,  Palmer  &  Preston,  at 
telephone  sets  30s.  each,  and  4,000  protectors  for  subscribers'  stations- 
3s.  9jd.  each  ;  Western  Electric  Co.,  50  receivers,  lis.  6d.  each.  ] 

Postmaster-GeneraTs  DejA.,  Perth.— A.  J.  Todd  &  Co.  (for  F.  B.  Cook^ 
15,000  copper  jointing  sleeves  £3. 14s.  5d.  per  1,000, 5,000  ditto  £3. 19s.  SJii 
per  1,000:  Western  Electric  Co.,  copper  jointing  sleeves  4s.  5d.  pi 
1,000,  5,000  ditto  £3.  12s.  Gd.  per  1,000,  72  ))Iiers  19s.  lOd.  per  dozen,  ;'> 
ditto  2o3.  8d.  per  dozen,  00  ditto  13s.  7d.  per  dozen,  GO  ditto  IGs.  1  Id.  pi 
dozen.  10  gross  thimbles  £1.  lis.  4d.  per  gross  ;  John  Mcllwraith  &  Cv 
100  lead  earth  jjates,  10s.  6d.  each. 

Victorian  Jiailuays. — British  Lisulated  &  Helsby  Cables,  h.  and  l.' 
cables,  at  rates  ;    AustraUau  General  Electric  Co.,  arc  lamp  carbon:  . 
£46.  10s.  }x:r  1,000;    B.  W.  Cameron  &  Co.,  Kcrite  insulated  wire,  a 
rates  ;   India  Rubber,  Gutta  I'ercha  &  Telegraph  Works  Co.,  Silvcrtow 
generator  (30  kw.),  with  shunt  regulator,  &c.,  £138.   10s. 

Western  Atislralia  Government  Tender  Board. — Chas.  Atkins  &  Co 
15,000  metallic  filament  lamps,  at  prices  ranging  from  2s.  to  Hid.  each. 


FINANCIAL    MATTERS. 


MUNICIPAL  ACCOUNTS. 


Cplchester. — Tlio  accounts  of  tiic  electricity  dcpartrafeht  for  the 
year  ended  Marcli  31  show  total  capital  expenditure  £96,794  (in- 
crease £1,681),  of  \shicli  £34,945  ha3  been  repaid. 

Revenue  was  tl8.1 10  (against  £17,809  in  previous  vear),  and  total  coats 
were  £I0.2!IG  (J;IV,I37),  leaving  gro.ss  profit  £7,813  (£7.G71),  Interest 
required  £2,(i31  (t2,0(j7).  and  sinking  fund  and  instalments  of  loans 
£3,883  (£3,009),  wliile  £1,085  (£1,284)  has  been  written  off  suspense 
accounts.  &c.,  the  net  result  being  a  surplus  of  £812  (£G49).  Average 
prices  obtained  per  unit  were  2-99d.  (2-99d.)  for  private  supply,  2-23d. 
(2-21d.)  for  public  lamps,  and  Hd.  (lid.)  for  traction.  Total  costs 
(exclusive  of  capital  charges)  were  l-i9d.  (l-50d.)  )ier  unit  sold,  and 
interest  and  redemption  absorbed  ()S5Gd.  (0-848d.)  Maximum  load  was 
924  kw.  (1,029  kw.),  and  load  factor  was  20-49  (18-01)  per  cent.  I'nits 
sold  were  I ,ti.-)8,r,l)«  (I,(l23,fl2<i).  Up  to  December,  1914,  the  price  of 
coal  was  about  I4s.  per  ton,  and  it  has  since  increased  to  about  £1. 

Dewsbury. — The  accomits  of  the  electricity  department  for  tlic 
year  ended  .March  31  show  total  capital  expenditure  £69,122,  of 
which  £31, 7.30  has  been  repaid. 

Hevciiue  was  £1-1.950  (compared  with  £13,875  in  previoun  year), 
workiiiK  anil  (;eiieal  e,\|K'nditure  wa»  £8.585  (£8.093),  and  groRS  jirolit 
£0,304  (£5,781).  Interest  reipiired  £1,253  (£1,240),  and  slnkins  fund 
£3,247  (£3.087),  leiving  net  profit  £1.802  (£1,448).  Units  Hold  were 
1,«4».02«  (1.733. Ii7).  Net  average  jirice  obtained  was  l-80d.  (lS7d.) 
Power  and  heating  units  increnwd  37  )kt  cent.,  the  increased  revenue 
from  tluil  Houri-o  lein>!  £1,134.  Total  units  sold  inoroased  12-45  per 
cent.,  althiiiijjh  coalused  was  4  ',  jier  cent.  h'ss. 

Halifax. — The  tramway  accounts*  for  the  year  ondcd  March  31 
Hhow  total  cajiital  c.\|)ondituro  £420,185  (iiicrcutie  £850),  of  which 
£131,154  has  been  repaid. 

Revi-niie  was  £1 13170  ((-..nipared  with  £109.050  in  previous  year),  anil 
wiirkinu  e.\iH-iiw.<  w-re  17.1, .''lOl  (£7.1.27:1).  Iiiti-n-»t  veiplired  £111.-124 
(£10.288),  unil  ninkinr  fund  £I2.I(M1  (£ll,(il7).  leaving  net  profit  £10,211 
(£13,013).     Ucveuuo  wuu   11  UUd.  (U-71U.)  per  car-mile,  uuJ  working 


expenses,  including  power,  Woic  7-57d.  (7'S4d,).  Passengers  carried  wei 
20.707,071  (20.27G.077),  car-miles  run  2,330.104  (2.242,080),  and  unil 
used  4,007.293  (4,357,400).  The  tralhe  re\enue  on  the  motor  "buses  wf 
£2.495  (£2,551)  =8-881d.  per  mile  run.  and  tlie  working  exi)ensjs  wei 
£2,280  (£2,723)  =  81 14d.,  leaving  a  balance  of  £215. 

Ipswich. — The  accounts  of  the  electric  supply  de])artment  for  tl 
year  ended  March  31  show  total  caiiital  cxpenditui-e  £146,764  (u 
crease  £19,812),  of  which  £31,029  has  been  repaid. 

Revenue  was  £27,880  (compared  with  £27.453  in  previous  year) 
2-2.50d.  per  unit,  and  working  expensi^s  were  £17.285  (£17,144)  =  l-398 
Interest  required  £4.272  (£3.854).  repayiuent  of  loan  £5,780  (£5.103)  ai 
war  allowances  £199,  tlie  net  profit  being  £341.  before  (uoviding  £1.199  f- 
mauis,  services,  meters  and  ])ublic  lamjis.  Units  generated  wor 
3,.541,525  (3.390.972)  and  sold  2,966,908  (2,829,080),  .Maximum  Ion 
was  1,400  kw.  (1,355  kw.)  for  lighting  and  power,  and  445  kw.  (435  kv, 
for  traction. 

Mr.  Frank  Ayton  (chief  engineer  and  manager)  says  in  his  report  : 
members  (or  23  per  oont.)  of  the  staff  of  the  department  have  joined  H.; 
Forces  or  taken  up  other  war  service.  The  year  had  to  bear  £550  adi 
tional  caiiilal  cliari.'es  for  the  extension  for  supplying  the  eastern  distrii 
although  no  revenue  ivsulted  during  the  year  from  that  expenditu 
owing  to  delay  in  delivery  of  the  plant  in  eonsequeiu-e  of  the  war.  £1,1' 
(referred  to  above)  lias  been  jiaid  out  of  revenue  for  capital  items  f 
which  tlie  L.G,  liimrd  have  ceased  to  grant  loans.  The  net  result,  taku 
nil  these  it<'mH  into  account,  is  a  call  upon  the  reserve  of  £857. 

The  tramway  accounts  show  total  expenditure  £115,075.  of  wU< 
£19,405  has  lii-en  redoeuu^d.  Revenue  was  £23,288  (compared  W» 
£23,825  in  jirevious  year)i-8-705d,  per  car-mile,  and  working  <^^I'*''f 
iuoliiiliun  )K)\ver,  were  £19,289  (£19,888)_7-21d.  per  car-mile.  ,«- 
allowances  absorbed  £230,  interest  £3,000  (£3.023).  and  rejiajMnent 
loan  £2,200  (£2.112),  the  excess  of  expenditure  over  income  bcmg  Hi 
(against  £I.82S).  Passengers  earried  were  .5,010,332  (5.71S,03o),  c, 
miles  run  tU2,092  ((108.0,J0)  and  units  u.sed  070.809  (070.189). 

Mr.  AVTON  savH  the  tenipmarv  sliqip.ine  of  the  service durmg  hours 
darkness,  the  rediuli.ui  of  .spi-i-irinvim;  to  the  ilai  keniiig  of  the  stivels  a 
the  obscwiug  ol  thu  huuUlights  aocouutcU  fur  a  loss  i"  ruvcuue  of  at  lea 
£200. 
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NEW  COMPANIES,  MORTGAGES  &  CHARGES 
AND  STATUTORY  RETURNS. 

NEW  COMPANIES. 

BIDDLE'S  RAILWAY  PATENTS  SYND.  (LTD.)  (141,658)— Reg.  Sept.  24, 
capit.il  !;7,.500  in  5,000  preference  shares  of  £1  each  .-ind  50,000  ordinary 
sliares  of  Is.  each,  to  acquire  certain  letters  patent  for  inventions  relating 
to  improved  ajiparatiis  for  controlling  safety  of  railway  traffic  and  to 
enter  into  atrreenients  with  the  Biddle  Automatic  Signal  (Ltd.)  and  with 
W.  H.  Biddle.     Private  company. 

ELECTKODE  CO.  OF  SHEFFIELD  (LTD.)  (141,654)— Reg.  Sept.  23, 
iM|)ital  £4O.0uU  in  £1  shares,  to  manufacture,  buy,  sell  and  deal  in  carbon 
and  other  electrodes  used  in  comiection  with  electric  fiu'naccs  and  other 
materials  and  appliances  for  the  manufacture  of  steel  and  alloys  or  other- 
wise, and  to  cairy  on  the  business  of  ironmasters,  smelters,  engineers, 
&c.  Private  company.  First  directors  nominated  by  firms  whose  names 
are  given  in  parenthesis  :  D.  Vickers  and  W.  Clarke  (V'ickers  Limited), 
H.  Peile  (Newcastle  Alloy  Co.),  W.  H.  Elhs  (.John  Brown  &  Co.),  F.  C. 
Fairh.ame  (Thomas  Firth  &  Sons),  I.  B.  Jlilne  (Hadfields  Limited), 
('.  W.  Kayser  (Kayser,  Ellison  &  Co.),  and  .Sauuu-l  Oslioiiie  &  Co.). 

INSTITUTE  OF  INDUSTRY  (OF  GREAT  BRITAIN  &  IRELAND)  (LTD.) 
(141,643) — Reg.  Sept.  22  as  a  company  Umited  by  guarantee  with  an 
unlimited  number  of  members,  oacli  Uable  for  £5  in  the  event  of  winding 
up,  to  promote,  increase  and  develop  tlie  industrial,  scientific,  financial 
and  commercial  activity  of  the  United  Kingdom  of  Great  Britain  and 
Ireland,  and  H.M.  overseas  dominions,  colonies,  dependencies  and 
possessions,  and  generally  to  further  and  encourage  inter-iniperial  trade 
throughout  the  British  Empire  by  all  lawful  means,  and  to  capture, 
retain  and  develop  branches  of  industry,  trade  and  commerce  which  have 
fallen  into  the  hands  of  those  who  aie  now  alien  enemii^s  of  (Jreat  Britain, 
to  watch  over  the  interests  of  non-alien  traders  in  connection  with  rates 
charged  bv  railwav  and  shipping  companies,  &c.  Sul)scribers  are  : 
S.  R.  Illingworth,  W.  P.  Thomson,  .J.  Hay.  Sir  H.  H.  Bartlett,  A.  Home- 
Morton,  Sir  .Tames  Heath,  Bt.,  and  .J.  Taylor  Peddie.  The  subscribers  and 
such  following  naiiifd  persons  as  shall  consent  to  become  members  sliall 
be  the  first  meraln  rs  of  the  Institute  :  Sir  Wm.  Beardmore,  Bt..  Sir 
Clifford  .J.  Cor.\',  Bt.,  A.  Du  Cros,  .J.P.,  M.P.,  C.  .Johnson,  G.  A.  Wills, 
G.  McLaren  Brown  and  Sir  Geo.  Watson,  Bt.  The  management  is  vested' 
in  a  court  of  directors.  The  first  directors  are  :  Sir  H.  H.  Bartlett,  Bt., 
Sir  Wm.  Beardmore.  Bt.,  Sir  Clifford  Cory,  Bt.,  Arthiu-  Du  Cross,  .J.P.. 
M.P.,  L.  Evans,  Sir  .James  Heath,  Bt.,  G."B.  Hunter.  C.  .Johnson.  .1.  W. 
Macdonald,  W.  J.  Noble,  .J.  Taylor  Peddie,  Sir  Adolph  Tuck,  Bt.,  .J. 
Turner,  Sir  Wm.  G.  Watson.  Bt.,  G.  A.  Wills,  (J.  McLaren  [Brown,  W. 
Deakin,  S.  R.  IlUngworth,  T.  C.  Moore  and  A.  Home-Morton.  Cntil 
otherwise  determined,  the  entrance  fee  payable  on  election  shall  be  five 
guineas  in  the  case  either  of  an  individual  member,  not  being  a  repre- 
sentative member  ;  10  guineas  in  the  case  of  a  jiartnership  firm,  company 
or  corporation  with  a  paid-up  capital  not  exceeding  £200,000,  or  by  any 
unincorporated  association  or  body  not  having  a  share  capital,  or  by  a 
member  representative  of  any  partnersliip,  companj',  corporation  or 
association  with  a  paid-up  oajiital  exceeding  £200,000;  but  no  entrance 
fee  shall  be  p.ayable  by  anj'  of  the  first  1,000  members  of  the  Institute 
(including  the  subsciibers  to  the  memorandum  of  association).  Sec.  : 
L.  Atkinson,  Aldwych  Site,  W.C.  Reg.  office  :  Exhibition  Buildings, 
Aidwyeh  Site,  Strand,  W.C. 

SPECIALITY  MFG.  CO.  (LTD.)  (141,669)— Reg.  Sept.  24,  capita! 
£2.000  in  £1  shares  (.500  C  per  cent,  cumulative  preference),  to  carry  on 
t  he  liusiness  of  engineers,  founders,  millwrights,  makers  of  machinery  and 
munitions  of  war,  dealers  in  electrical  and  gas  appliances,  &o.     Private 

I ipany.     I'irst  directors  are  L.  Wearden  (managing  director  and  ohair- 

)ii  III),  F'.  Guylee  and  E.  Gregory.      Reg.  olliee  :    12,  Xorthgate,  Bradford. 

MORTGAGES  AND  CHARGES. 

BRILLIANT  SIGN  CO.  (1907)  (LTD.)— Mortgage  and  land  registry 
1 1'o  on  Paragon  Works,  Shepherd's  Bu"b,  both  dated  Sept.  0,  1915,  to 
lie  all  moneys  due  or  to  become  due  to  Capital  &  Counties  Bank. 

I  debenture,  and  as  collateral  security  theicto  a  mortgage,  both  of 

II  date,  to  secure  £9,000,  charged  on  conpamy's  undertaking  and  pro- 
'  ty,  present  and  future.     Holders:  Capital  &  Counties  Bank. 

TYER  St  CO.  (LTD.) — -Memorandum  of  satisfaction  in  full  on  Sept.  II, 
1  '15,  of  debentures  dat<jd  March  10,  1913,  securing £7,000,  has  Ijeen  filed. 

i'artieulars  of  £15,000  debentures,  created  Sept.  14.  1915,  have  been 
lil'd.  Whole  amount  bi?ing  now  issued.  Property  charged  :  Company's 
undertaking  and  property,  present  and  future.     No  trustees. 

STAIUTORY   RETURNS. 

CHAMBERLAIN  &  HOOKHAM  (LTD.)— Return  to  April  15  gives  capita) 
as  tlOO.OOO  in  i'>  shares  (10.000  preference).  10,000  ordinary  and  8,000 
))reference  shares  taken  up.  £5  |Kir  share  called  up  on  7,298  preference. 
£3fi.4yO  paid.  £53,.ilO  considered  as  paid  on  10,000  ordinary  and  702 
preference  sh.ares.     Mortgages  and  charges  :   Nil. 

CHISWICK  ELECTRICITY  SUPPLY  CORPN.  (LTD.)— On   .Tune    2   capital 

Was  tloii.iHKi  ill  CI  sh  ins.     62.800  shares  taken  up  and  £62,800  paid. 

MorlL'aL'is  and  rhaiL"  :<  :    £80.000. 

CONSOLIDATED    ELECTRICAL   CO.  (LTD  )— Return  to   .July   20   gives 

^Capital  ;m   tl25.l)00  ill   £1   shares  (1.5,000  (i   per  cent,   preference).     All 

shares  takiii  up.     £l  per  sha^(^  called  uj)  on  15,000  preference  and  757 

nary  and  5s.  per  share  on  109,243  ordinary.     £13.067.  15s.  i)aid. 

6932.  09.  considered  as  paid,  Ixjing  153.  per  share  on  109,243  ordinary. 

'gages  and  charges  :  Nil. 


CITY  NOTES. 

MEMORANDA  (Sept.  2il). — Bank  rate  5  per  cent,  (since  Aug.  8,1914) 
Consols  65.  Consols  Pay  Day  Oct.  1.  Stocks  and  Shares  Ticket 
Days  Oct.  13  and  27.     Pay  Days  Oct.  14  and  28.    Price  of  silver,  23|^d. 

ASSOCIATED  FIRE  ALARMS  (LTD.)— The  accounts  for  the  year  ended 
June  30,  after  allowing  for  depreciation,  show  a  loss  of  £615,  which 
reduces  the  credit  balance  to  be  carried  forward  to  £250.  Last  year 
£250  were  placed  to  a  bad  debt  reserve  and  £864  carried  forward. 

COUSTY  OF  DURHAM  ELECTRICAL  POWER  DISTRIBUTION  CO.  (LTD.  )— 
The  directors  have  decided  not  to  declare  an  interim  dividend  on  tlio 
preference  shares. 

COUNTY  OF  LONDON  ELECTRIC  SUPPLY  CO.  (LTD.)— This  company 
has  exercised  the  option  to  pm'chase  about  308  acres  of  land  at  Barking 
for  the  erection  of  a  new  power  station.  Only  a  portion  of  the  land  will 
be  required  for  generation  purposes,  and  the  Lower  Thames  Land  Develop- 
ment &  Power  Co.  has  been  formed  to  acquire  and  develop  the  whole 
property.  The  new  company  will  have  an  authorised  issue  of  £100,000 
oj  jjer  cent.  25-year  1st  mortgage  bearer  debentures,  of  which  £80,000 
will  be  issued  forthwith  at  par  "to  share  and  debentiu-e-holders  of  the 
County  of  London  Co..  which  will  guarantee  principal  and  interest. 

KALGOORLIE  ELECTRIC  POWER  &  LIGHTING  CORPN.  (LTD.)— The 
directors  have  declared  a  dividend  on  the  preference  shares  at  the  rate  of 
4  [ler  cent,  per  annum  for  the  six  months  ending  30th  inst. 

LANCASHIRE  DYNAMO  &  MOTOR  CO.  (LTD.)— The  directors  have  de- 
clared an  int;iiiii  ilividiiiil  at  the  rate  of  0  per  cent,  per  annum  (3  per 
cent,  actual),  the  same  as  in  I'.lU. 

MADRAS  ELECTRIC  TRAMWAYS  (1901)  (LTD.* — The  directors  have 
declared  an  interim  divitlend  at  the  rate  of  6  per  cent,  on  the  preference 
shares. 

WESTINGHOUSE  ELECTRICS  MFS.  GO.  (U.S.A.)— A  quarterly  divi 
dend  of  If  per  cent,  has  been  declared  on  the  preferred  and  of  li  per  cent 
on  the  common  stock. 

WINNIPEG  ELECTRIC  RAILWAY  CO. — The  directors  have  declared  a 
dividend  at  the  rote  of  2.1  ]ier  cent,  for  the  quarter  to  Sept.  30,  being  at 
rate  of  10  per  cent,  per  annum  on  the  capital  stock. 


ELECTRICAL  COMPANIES'  SHARE  LIST. 

What  were  known  as  "  official  quotations  "  are  not  now  issued,  bull 
we  give  below  the  latest  prices  at  which  actual  transactions  took  place 
on  or  before  Wednesday,  S^-pt-  2!1.  The  greatest  care  is  taken  in  oompdmg 
these  figures    but  the  difficulty  of  verification  is  now  much  increased. 


NAME. 


Price, 

Wed. 

SepL  29. 


10      6% 

5.  10% 

St.  I  4% 

St  \i% 

5 '  2,'3 

5  5% 

10   9% 

10   6/0 

St-    5% 

10   7% 

10   6% 

St.    4J% 

St.     4,]% 

5   9% 

St.    4% 

5  ,  3/0 

St     4% 

5   3i% 


1  07j, 
St. '  5% 
St  4J% 


St  I  5% 
Sti  (>% 
St  4% 
St  4% 
St.!4t% 
St,     4% 


fk 


St 

St,  , 
St  1 
St    3i% 


M\ 


Electricity  Supply. 

Bournemouth  &  Pcole  E.L.  Ord 

Do.     4i%  C  'Jm.  Pref 

Do.     6%  Cum.  2nd  Pref 

Brompton  &  Kensington  Ord 

Central  Elec.  Supp.  G.  Deb.  St 

Charing  Cross  West  End  &  City  Debs... 

Do.    4J%Pref 

Do.    Ord 

City  of  London  Elec.  Lt  Ord 

Do.    6%  Pref 

Do.    5%  Del).  St 

County  of  London  Ord 

Do.     6%  Pref 

Do.    2nd  Deb 

Edmundson's  Elec.  Supp.  41%  Debs... 
Kensington  and  Knightsbridge  Ord.  . . 

Do.    Deb.  St   

London  Elec.  Supp.  6%  Prof 

Do.    4%  Mort.  Debs 

Metropolitan  E.  Supp.  Ord 

Do.     1st  Mort  Deb 

Midland  Elec.Corpn.,lst  Mort  Deb.  St 
Newcastle  &  Dist.  E.L.  6%  2nd  Dbs  . . 
Newcastle-'on-TyneE.S.5%2dMt.Db.St 
North  Metropolitan  E.  P.  Supp.  6%  Pref 
South  London  E.S.  1st  Mort.  Debs.    . 

Urban  Elec.  Supp  41%  Db.  St 

Waste  He,it&  Gas  Elec.  Gen.  Stations 
Westminster  E.S  Corp.  Ord 

Do.     4)%  Cum    Pref.     .   

Electrc  Rail  /ays  &  Tramways 

British  Elec  Tr.ictlon  5%  Debs 

Do      6%  Cum   Pref     

Central  London  Guar.  Assented  Ord.  . 

Do         do.        Assented  Det.  Ord.   . 

Do.    4i%  Pref 

Do.    4%  Deb.  St 

City  8c  S.  London  Deb 

Do.     Prel.  18%    

Lanarkshire  Tramways 

London  Electric  Ry.  Ord 

Do     4%  Pref 

Do.     4%  Debs 

Metropolitan  Ry.  Con.  Ord 

Do     31",  Pref 

Do.    3|%  Convertible  Pret 

Do.     3i%  A  Debs    

3J%  Debs, 


9tt 

3A 

90i 


12ft 
12J 
100 

ion 


761 

86 

4i 
B6i 

21 
9bi 


Rate 

PER  CENT 
YlBtDED.  , 


Dividend 
Due. 


6  5 

7  14 
4  17 


6  117 

8  16  6 

5  15  1 

5  I?  8 

4  10  0 

4    5  9 

4  IS  3 


Mebopolilai.  Dist  Ry.  Ord.. 

Do.     4%  Prior  Lien    

Do.    4|%  First  Pref , 


n 

It 
62} 
85 
231 


e3i 
I3i 


73i 


Mar,  Sept 
Feb,  Aug 
Feb  Aug 
Mar,  Sept 

Jan,  July 

Aug,  Feb 
Feb,  Aug 
Mar,  Jly 
Jun.  Dec 
Mar.  Sept 
Feb.  Aug 
My.  Nov 

July 
Feb,  Aug 
Jan,  Jly 

Jan.'/ly 
Mar,  Aug. 
Jan,  Jly 
Jan,  Jly 
Mar,  Sept 
Mar,  Sept 
Apl.  Oct 
Jan,  Jly. 
Apl,  Oct 
Mar.  Aug 
Mar,  Sept 
Ian.  Jly 


Jan,  Jly 
Jan,  Jly 
May.  Nov 
Feb,  Au.; 
Feo,  Aug 
Jan,  July 
Mar.  Sept 
Ian,  Jly. 
Fob,  Aug 
Feb.  *ug 
Feb,  Aug 
Jan,  July 
Jan,  July 
Feb,  Aug 
May,  Nov 
Feb,  Aug 


t  Ex  dividend  or  InteresW 
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ELECTRICAL  COMPANIES'  SHARE  UST— Continued. 


SI  Last 

5  |DlTl- 
W    DENcI 


Prlet, 

Wed. 

SepL  29 


I      Rate 

PER  CENT. 

Yielded. 


6% 
4% 
4% 
4% 


6% 
6% 
44% 


Electric  Railways  and  Tramways  '—cont 


5   6% 


s 

3/0 

1    6% 

2'  7t% 

100,  6% 

St.     4% 

51  lS»/i, 

5    2/6 

}  15% 

1^    6% 

1;  6% 

1 

7% 

St 

4°;„ 

10 

10°;, 

10 

6% 

b 

■-«»% 

b 

2/3 

St 

4t% 

lOl  5% 

10;    5% 

lOOl   4% 

12 

20"; 

100 

4% 

1 

Tto,^ 

1 

M. 

St. 

4% 

100 

4ii;4 

100 

S""„ 

St 

30 /C 

St 

U% 

Metropolitan  Dist.  Ry.  6%  Perp.  Debs. 

Do.    4%  Debs 

Do.    4%  Debs.  (1903-5) 

Do.    4%  Guar.  Stock 

Underground  E.  Rys.  of  London  Shares. 

Do.    A  Ord 

Do.    6%  Inc.  Debs 

Do.    6%  Inc.  3ds.,  with  coup.  16 

Do.    4i%  Bds 

Yorkshire  W.  Riding  Ord 

Do.     Pref 

Electric  IVIanufa:turing,  &c. 

Babcock  &  Wilcox  Ord 

Brit  Aluminium  Ord 

Do.     Prior  Lien  Debs 

Do.     6%  Pref 

Brit.  Insulated  &  Helsby  Ord 

Do.     6%  Cum.  Pref 

British  L.M.Ericssion  Mfg.Cm.6%  Pref. 
Brit  Westinghouse  Pref 

Do.    6%  Prior  Lien  Debs. 

Do.     4%  Mort.  Deb.  St 

CallendersCable,  &c..Co.  Ord 

Do.     5%  Pref 

Castner  Kellner 

Dick,  Kerr  &  Co.  6°„  Pref 

Edison  &  Swan  U.EIec.LtA.  £3  pd 

Elec.  Construction  Ord 

Do.     7%  Cum.  Prof , 

Do.  4%  Debs  . .   

General  Electric  Ord 

Do.    6%  Pref 

W.  T.  Henley's  Telegh.  Wks.  Co.  Ord. 

Do.     4t%  Cum.  Pref 

Do.     4i%Db 

India  Rubber.  G.  P.  Sic.,  Ord 

Do.  Pref 

Do.      4%  Debs 

Telegh.  Con.  &  Main.  Co 

Do.    41%  Debs 


St. 

St  17/6 

Sti    4% 

St    4% 

9   7% 


Do.     5%  Pref 

Do.     1st  Debs 

Do.    4J%  2nd  Debs 

Telegraphs. 

/kmazon  Telegh.  Co.  1%  Debs 

Anglo  American  6%  Pref.  Ord 

Do.    Def.  Ord 

St     4%'     Commercial  Cable  4%  Debs 

10    5%      Cuba  Submarine  Ord 

10    10°o      Do.     10%  Pref 

5    5,0       Direct  Soanish  10%  Pref 

10   4%  ,  Direct  United  States , 

Eastern  Tel.  Co.  Ord 

Do.    3J%Pref 

Do.    4%  Debs 

Eastern  Extension  Tel.  Co..  4%  Debs. 

Do.    Ord 

10'  2i%    Ct.  Northern  Tel.  Co.  with  Coupi  8 

25]  13%  1   Indo-European    

Marconi's  Wireless  Tel.  Co 

Do.    7%Pref 

West  India  &  Panama  Ord 

Do.     1st  Pref 

Western  Telegh.  Co 

Do.     4%  Deb.  St 

Western  Union  50  yr.  Bds 

Telephones. 

American  Telephn.  &  Telgh.  $100  Cap 

Cuban  Telephn.  Co.  5%  Bds 

Monte  Video  Telephn.  Ord  

New  York  Telephone  4  J%  Bds 

._  ,_     Oriental  T-lephone  Ord 

St ,  4%       Do.     Db.  St 

St     4 J%   Telephn.  Co.  of  Egypt  Db.  St 

5   8%  ,  United  River  Plato  Ord 

5%  Cum.  Pref. 


1 

10% 

1 

7% 

10 

■Jd 

10 

W„ 

10 

7% 

it 

47„ 

4i% 

,, 

$2 

5% 

7ld. 

4t»/, 

10% 

St    4l%t    Do.    Do 


.  Stk. 


10  6% 
10  6% 
lOOi  5% 

••I  *% 
100   6% 


Financial  and  Investment 

Clot>eTelegh.  &  Trust 

Do.    6%  Pf 

Mackay  Companies' Common  

Do      $100  Pref     

Submarine  Cable  Trust  Certs 

Colonial  and  Foreign  Railways, 

Anglo  Argentine  Trams.  5%  Debs. 

Do.    4»%  Debs 

Do.    4%  Debs 

Do.    51%  IjtPref 

Do.     5j%  2nd  Prof 

Brazilian  Traction  Ord 

Do.     6%Pref 

Brisbane  Trams  Ord 

Do.    5%Cum,  Prof 

St     41%    British  Columbia  4J%  Con.  Debs.  . . . 

5  91%    Calcutta  Elec  Trams.  Ord 

.    5%      Havana  Elec.  Ry.  5%  Bis 

Marlras  Elec.  Tr.ims  6%  Cum.  Pref.   . 

Manaos  Trams  5%  Debs 

Mexico  Trams  Common  St 

5-;  Bds 


St. 


2/9 

a  2/9 

IM   l"' 

100    $11 

5  8% 


Vil 


IM   5»/( 


I29i 
661 
681 
751 

li 

i 
103 

m 

9ei 

) 

4i 

21 

lA 

loVt 

Sit 

« 

11 

lOU 

731 

10* 
4t 
3j, 
il2 


121 
•it 
911 


£    s.  d. 
4  12    8 


9i} 
221 
6.4t 
'li 

It 

5  ■• 
!15i 
(5t 
791 
761 
III) 
33i 

4n 
li 

1;5 
11 
Bi 
11* 
7H 
IJJ 


85 


."i 

17     8 

4 

W    0 

8 

6  n 

9 

1     7. 

7 

0    c 

a 

15     6 

9 

16    C 

h 

9     c 

8 

0     C 

4 

14    9 

4 

Itt     4 

5    5 

3 

6     1 

0 

6  15 

/ 

6    C 

;) 

6    7 

0 

6  11 

2 

6  13 

4 

h  i;-> 

.S 

6     ! 

3 

5    6 

•0 

5    0 

H 

5     1 

11 

5  1' 

3 

Jan,  July 
Jan.  July 
Jan.  July 
Mar.  Sept 


Mar.  Sept 
Mar,  Sept 
Jan,  July 

March 
Jan,  Jly 

Apl  Oct 

Mar 
Jan.  July 
Jan.  July 
Aug.  Feb 
Jan.  July 
Mar.  Sep 

Acrii 
Apl. Oct 
Jan,  July 
Jan.  July 
Feb,  Aug 
May.  Nov 

Sept 
Feb,  Aug 

May 
Jan,  July 
Jan.  July 

Jul/ 
Jun,  Dec 
Fob,  Aug 

Jun,  Dec 
Feb,  Aug 
Apl,  Oct 
Apl,  Oct 
Mar,  July 
Jan,  Jly 
May,  Aug 
May,  Aug 
Jun,  Dec 
Jun,  Dec 

Jan,  July 
F^.My.Aug.N 
Fb.My.Aug.N 
Ja.Ap.Jly.O 
May,  Nov 


3  19  0 
8  1/9 
7  2  10 
5  17     7 


6  12  6 
t  12  5 
4  10    10 


6     5 


571 
1251 

Tra  nways ,  &c. 

751       ,  6  12 
7Ji 


73 
31 

50i' 
851 

tt 
601 
6.! 
881 


Montreal  Street  Ry.  44%  Debs.  (1922) . . 

RIode  Janeiro  Tram. L.iP.SOyr.Bds  721 

Toronto  Railway  Co.  41%  Bds 94 

Colanial  and  Foreign  Electric  Supply,  &c 

Adelaide  Elec.  Supply  6%  Prof. ... 


5  10 
7  17 
7  10 


5  13 

6  0 

7  4 

1 

0 
11 

2    3 
4  13 
6  17 

11 
10 
II 

f 


lObt 
V81 


l.)01 

i3tir 


UETAI.  PRICES. 

Messrs.  J  B.  Gamham  &  SDns.  132,  Upper  Thames-street.  London.  E.C.,  quote  under 
date  Sept.  2)   the  following  as  the  present  basis  prices  oi 
New  Mbtals.  per  lb. 

Solid  Drawn  Brass  Tubes ._      12;j. 

Solid  Drawn  (xjpper  Tubes  ...* .,       13d.     Antimony   ^^^.. ........     Nominal 


Brazed  Copper  Tubes 
Brazed  Brass  Tubes  . 

Brass  Wire , 

Copper  Wire   

Rolled  Brass  

Brass  Sheets  


Copper  Sbeeta    mm^^. 
Spelter 

Mr.  A.  Joseph,  Earl.stroet.  Lond 
Sept.  28.  the  following  apprcximal 


13J. 
...     Uid.  Old  MsTAU,  per  ton. 

,—     12U      Clean  Scrap  Copper —     £66  ID    0 

,_     12VJ.     Braziery  (^poer  Scrap. ..._     £63    0    0 

-      12|d.     Clean  Scrap  Brass ,     £51     0     0 

_      13}d.      Old  Lead     £18    0    0 

Old  Zinc £32     0    0 

per  ton.      Hollow  Pewter £110    0    0 

£93    0    0      Black  Pewter ^^  ...     £85    0     0 

£66     0    0  I  Gun  Metal £59    0     0 

t-road,  Southwarlr.  Londno.  S.E.,  quotes  under  date 
prkea  of  Scrap  Mbtals  : — 
p^'r  ton.  per  ton 

"'     '     '      Old  I^ead £22    0    0 

Tea  Lead £2D    0    0 

Oii  Z..-.C £40     0     0 

Hollow  Pewter £110     0     0 

Shaped  Black  Pewter £75    0    0 


£85  0 
£54  0 
£67     0 


Aluminium  Cuttings    . 
Clean  Mixed  Brass    ... 

Clean  Copper 

Braziery  Copper 

Gun  Metal £d3 

Mr.  Joseph  can  supply  solder  at  the  following  prices  per  ton  I  Plumh-r'a  Solder  (in  bar 
ir  strip).  £70 :  Commercial  Tinman's  Solder.  £33  :  Blowpipe  Solder.  £93. 


ELECTRIC  TRAMWAY  &  RAILWAY  TRAFFIC  RECEIPTS. 


c:  (a)        1  No. of  I    A  —  -,,„t    line,  or  doc 

k  Iweeks.l  Amoimt.j,      ..,^, 


,d  or  Inttmt 


Ja.Ap.Jly.O 
Ja.My.Jly.O 
Ja.M/.JIy.O 

May.  Nov 

Feb.  Aug 
Ja.An.Jly.O 
Ja.My.  Jly 

May)  Njv 
April 
July 

May,  Nov 

May,  Nov 

•^r.Jly.O.Dec 

Jan.  Dec 

May,  Nov. 

Ja.Ap.Jn.O 
Jan.   Jly 

Nov. 
May.  Nov 
Apl.  Oct 
Jan,  July 
Jan.  July 
Apl.  Oct 
Jan.  July 
Jan,  July 

Sp.Dc.Mr.Jn 
Sp.Dc.Mr.Jn 
Ja.Apl.Jly.O 
Ja.Ap.Jiy.C 
Apl,  Oct 

Jun,  Dec 

Jan,  July 

Jan,  July 

Jan,  July 

Jan,  July 

Fb.M.Aug.N 

Ja.Apl.Jly.O 

May 

May,  Nov 

Mar.  Sop 
Fob,  Aug 

Jan.  July 
Fb.M.Aur.N, 
Mir,  Sop 
Feb,  Aug 
Jun,  Doc 
Feb,  Aug 

Mar,  Sept 
Jun,  Dec 

May,  Nov 
Mar,  Sept 
Ja,Ap|,lly,0 
June,  Dec 
Apl,  Oct 
Jan,  July 
Ja.Apl.Ilv.O 
Jan,  July 
May,  Nov 
Jan,  July 
Jan.  July 


Abe, deen Corporation  ... 

/Vnglo-Argentlne 

Ashton-under-Lyne 

Ayr  Corporation 

Bath  Electric  Trams,  Ltd 
Birkenhead  Corporation . . 
t  Birmingham  (^rporation. 
Blackburn  Corporation  .. 
Blackpool  Corporation  . . 
Blackpool  and  Fle;twood 

Bolton  Corporation 

,,,  I  Trams 

Bournemouth  —  ■.  gy^es 

Bradft  ra  Corporation 

Brighton  Corporation 

Bristol  Trams  (JJ^™^^ 
Burmah  E.  Trams  &  Ltg. 
burnley  Corporation    .... 

Burton  (Corporation 

Bury  Corporation 

Calcutta  Tramways  Co.  .. 

Cambome-Redrutn    

Cardiff  Corporation 

Cork  Electric  Trams  Co.. . 
Coventry  Corporation  . . 
Croydon  Corporation  .... 

•Derby  Cx>rporation 

Dover  Corporation 

Dublin  Sl  Lucan  Railway  . 

Dublin  United 

Dundee  Corporation 

East  Mam  Council 

Exeter  Corporation 

Glasgow  Corporation 

Glosaop  Trams 

Gloucester  Corpn 

Halifax Corpn.  -.{b^^^/ 
Hastings  Elec.  Trams  Co.. 

Huddershcia  Corpn 

Hull  Corporation 

luord  District  Council. . . . 

Ilkeston  (x)rporation 

Ipswicn  (.xirporation 

Isle  of  Tnanet  Co 

Mlmarnock  Corporation . . 
LanarKshire  Trams  (Jo.  .. 

Lancasnire  United   

Leeds  Corporation  

Leicester  Corporation  .... 

Loith  Corporation   

Lincoln  (.k>rporation 

Liverpool  tx>rporatlon  . . 
Llandudno^ColwynBayR 
t.ondonCx>unty Council  .. 
Lowestolt Corporation  ... 
M  aidstone  Corporation . . . 
rAancncsterCorpoiaUon  . . 

Nelson  Corporauon 

NcwcasUe-on-Tyno  Corpn, 

Newport  (Mon.)  Corpn 

Nortnampton  Corporation 
Nottinsham  Corporation 

Dldnani  Corporation 

f'ortsmoutn  Corporation . . 

Preston  (>)rporatlon 

Rochdale 

Kotnernam Corporauon  .. 

Salloro  Corporation 

t  incmda  Corporation 

Soulnampion  Corpn 

3outncnu  Corporation .... 

Sjutn  Shields  

afiyb  ago,rtydc,Jtc..Jt  B. 
Sunderland  Corporation  . . 
Sunderland  Disuict  . . . . 
bwinaon  Corporauon  . . . . 

rynt-sido  Tram  Co 

Wallasey  Corporation  . . . . 

//aballCorporaUon 

W..Uh.im5tow 

Warruigton  Corporation . . 
Wrst  Ham  Corporauon . .  > 
Wle.in  Corporation  .... 
Wolverhampton  u>rpn... 
Yorn-inlr.  W.K.  T 


Sept.    22 


1.673 

53.319 
507 
3)0 

1.423 

1.563 

2.674 

1.304 

2,677 

2,473 

32 

6,4b8 

1,278 

4.666 

5.095 

R3.463 

1.576 

300 

1.48/ 

«62,872 

147 


1.995 
1.071 

"179 

6.469 

1  iai 

1.300 

407 

22.277 

151 

357 

2,4J7 

5J 

1.2/3 

2.674 

3.078 

652 


9.034 

3.2il 

794 


437 

48.414 

140 

250 

18.408 

6'523 

865 

732 

3,739 

2,3  J6 

'994 

1,207 
5.283 
9,373 

1,660 
U08 
8i0 

l",492 


667 

1,320 

831 

895 

461 

3,114 

1,572 

1,154 

l.SSI 


+  259 
+  1.176 
-       r20 


-r 
+ 

39 
61 

+ 

146 

+ 

4 

+ 

271 

+ 

2ol 

+ 

132 

+ 

92 

+ 

25 

+ 

157 

299 

+ 

15 

+ 

3^b 

+ 

273 

+ 

1.406 

+ 

570 

+ 

111 

+ 

"109 

+ 

5,838 

52 

-1- 

28 

+ 

1,826 

+ 

"877  1 

30.654 

1,930,886 

12.834 

9,453 

33,830 

35,306 

56.953 

33.386 

70.519 

57,366 

803 

171.879 

31.706 

179,317 

186,781 

Rl35,731 

56,495 

7,611 

3b,406 

5.253 
70,891 
19,286 

26',960 
27,553 

2  095 

234,398 

25.884 

34,261 

10,241 

364.838 

4,881 

8,69/ 

53.853 

1,315 

38,449 

70,896 

77.922 

17,206 

3,420 

14,952 

22.493 

3,356 

74.325 

66,946 

233,883 

116,252 

15,185 


336 
2,610 


+- 

40o 

458 

_ 

3,114 

•t- 

2,2b8 

120 

i- 

7.258 

244 

■1- 

361 

■1- 

32,368 

-1- 

R  1,028 

+ 

1,545 

354 

— 

1,209 

-     3,338 


33 

8,8*9 
1,100 
5.341 
606 
+   25,944 
19 
42 


215 


+  118 

+  424 

+  1,713 

-I-  451 


15.139 

1,048,862 

9.018 

5.837 

463,547 

162,678 
22.002 
19,465 
95,994 
62.896 

24,553 

29, '162 
136.900 

235,210 
3B.806 
23.852 
20.210 


7,439 

35.090 
28.374 
25055 
11,530 
80,517 
38,751 
28,273 
62,172 


437 


9,133 
2.826 
2.676 


-1- 

2,246 

10,929 

+ 

64 

+ 

2,041 

+ 

3.772 

+ 

17,815 

+ 

5,403 

+ 

724 

+ 

V,272 

9,269 

— 

2,234 

+ 

51 

-1- 

11,923 

la)  These  comparisons  are 
t  iDCludOBomnlhusM.  %c 
1  Pita  2  days, 


Kith  tho  corresponding  period  lut  yMT,      *  Partly 
{Minus  2  days.  |  Minus  3  dan  «  Pli 

**  Compared  with  one  wMk  more  lut 


+   23.390 
55 
4,057 
6.542 
1,06b 

3.064 
3.892 
■t-    29.260 


-1-  4.040 

-t-  3.04/ 

\+  380 

\+  7.931 

'+  1.063 

!+  1.080 

-I-  5,222^ 

•iKUIcal. 
Iui3davft 


SVPfLEMENT  to   "The  tlectrician."  April  9.  1915. 


Event  of  thk  Week.— 'I'lio  Kin>;'s  Exuiuplo.   Who  IdIIows  ? 


What  is  the  answer  to  the  following  electrical  query  :  — 
When  did  the  series  transformer  \ 


Our  American  friends  pre  just  afraid,  not  of  violatins  their 
neutrahty,  but — well,  it  seems  iMci-edil)le,  but  it's  true — of 
adopting  concentric  wiring ! 


One  of  the  turns  at  the  Empire  Theatre,  London,  i-  that  of 
C'apt.  Sorcho  (late  N.S.A.  Submarines),  who  descends  in  divers 
costume  into  a  large  tank  and  speaks  through  a  head-dress 
telephone,  as  he  puts  it,  ""  to  the  outer  world."  In  his  pamph- 
let the  interesting  statement  is  made  that '"  the  weight  of  C'apt. 
iSorcho's  paraphernalia  is  estimated  at  30  tons."  Some  weight 
that ! 


As  APPLIED  TO 

Polk. 


As  APPLIED  TO 

TiiENCHixG  Tool. 


As  APPLIKD  TO 

Walki.no  Stick. 


'-  The  adjoining  illustrations  _^show  a  simple 
form  of  trench  periscope  invented  by  that 
veteran  patentee  Mr.  C.  \\ .  Denny,  the  re])eater 
fu«e  inventor.  Mr.  Denny  calls  our  attention 
to  the  fact  that  the  instrument  can  be  a))plied 
to  rifie,  pick,  walking  stick  or  pole,  and  when 
not  in  use  can  be  carried  in  the  pocket.  Tn 
])revent  loss,  we  think  that  the  two  mirrors 
should  be  connected  with  a  piece  of  cord  or 
lle.vible  wire.  Oilicers  wlio  att'ect  the  monocle 
mav  also  timl  them  u.seful. 


The  editor  of  "  Cassier's  Magazine,"  in  his  current  (April) 
issue,  must  have  recently  returned  from  the  States,  judging 
by  the  error  which  he  makes  in  describing  Sir  John  Snell  as  the 
president  of  the  IiislHnle  of  Electrical  Engineers.  One  looks 
for  this  mistake  among  contractors  and  other  loo.se-worded 
individuals,  but  not  in  the  columns  of  an  engineering 
maga;dne. 


A  goodly  company  of  Batti-Wallahs  assembled  at  the 
informal  meeting  held  last  week  and  presided  over  by  ilr.  W. 
Wyld,  one  of  the  vice-presidents  of  the  Society.  Tlie  musical 
programme  was  contiiliuted  by  the  members  ami  their  friends. 
Bobbie  Smith  refused  to  sing  ''  1  am  the  Pirate  King,"  as  re- 


'^^yy  yy^  i5u«ycw,^</ 


\Frc.m  ■■  Th-  Barn-Wallahs  Journal." 

f(uested.  his  excuse  licing  that  he  only  knew  Scotch  songs,  and 
no  Scot  was  evei'  found  out  to  be  a  corsair.  The  chairman  also 
refrained  from  appearing  in  pearlies  according  to  programme, 
but  he  officiated  in  complete  compliance  with  the  best  Hxmp- 
stead  traditions. 


THE  "POINT  FIVES." 


Mr.  .1.   lloia<-<'  r.oudni  (I'oplar). 

Mr.  U.  F.  StuM-L  (Soutliainplon). 

Mr.  W.H.  Cooke  (l.uton). 

Mr.  T.  Holes  (  Bradford). 

Mr.  .-\.  S.  BlacUiiian  (Sunderland). 

Mr.  C  S.  Oavi  l.Miii  ( IJarnes). 

.Mr.  A.  H.  Seabrook  (St.  Marylo- 

bone). 
.Mr.  K.  R.  Hill(K.-a<liii-). 
.Mr.  .).  W.  HaiMe(Vork). 
.Mr.  .s.  r.  Allen(\Volverhatni.i..n). 
.Mr.  K.  W.  Purs.-  (CHrlislu). 


.Mr.  W.  (J.  l'iukvanoo(Wre.xliam). 
.Mr.  H.  (iray  (.Accrington). 
.Mr.  S.  R  Keddou  (Shomcid). 
.Mr.  H.  1''.  Krieil(!rich3(\Vcst  IIr.r- 

tlepool). 
Mr. J.  W. Hcaiicliamp(  West  Ham ). 
Mr.  A.  H.  Shaw  (llford). 
Mr.  C.  l'\irne.ss  (Blackpool). 
Mr.  C.  M.  Shaw  (Worcester). 
Mr.  H.  A.  Nevill  (Wakefield). 
Mr.  Frank  Ayton  (Ipswich). 
Mr.  C.  N.   HofTord  (Leeds). 


IGMfllC 


CONSPEDE  PANELS  FOR 

WORKSHOP  USE. 

IGRANIC  ELECTRIC  CO.,  Ml,  London&  Bcdtord. 
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ELECTRIC     MOTORS 


Part  of  small  Motor  Shop.  Stafford  Works 


DELIVERY     FROM     STOCK. 


SIEMENS  BROTHERS  DYNAMO  WORK^s   LIMITED. 

Head  Office:  CAXTON  HOUSE,   WESTMINSTER,  S.W. 
Telephone:  Gerrard  860.  Telegrams:  "Siembralcs.  Vic,  Lchcoh.' 

Supplies  Dept.  :   38  &  39,  UPPER  TMAAIES  STREET,  E.C. 
Telephone:  Citv  5350.  Telegrams :  "  Siemotor,  Cent.,  Lcsdon." 

HOME  BRANCH  ADDRESSES: 
Birmingham— Central  Ho  ,  New  SL         Manchester— 196,  Deansgate. 
Bristol— 30.  Bridge  Street.  Newcastle— 64-68.  Collingwood 

Cardiff— 89,  SL  Marv  S'reet  Sheffield— 22.  Hieh  St.      (Bldgj. 

Glasgow— 66-  W^ter::;  S;e  :  ^  ■— i.yiT.:.-   -4c,  Hi^h  Strtst 

Branches  in    Principal    Towns   Abroad. 


ELECTRIC  DRIVE  FOR  PAPER  MAKING  MACHINERY. 

.^An  example  of  the  electric  drive  as  applied  lo  jiaper  milking 
machinery  is  shown  in  the  accompanying  illustratioi!.  This  shows 
r,  45  H.P.  motor  sujiplied  with  energy  at  2."i0  volts.  :-,"<l  nmnirg  rt  420 
levs.   I'fT  iiiin.      It   firivr-  ;■   luiMkirtr  :v"'l    lilr:'chir.g  e:igiiu-.     Thi 


iiii-.rhine  hrniiks  or  (lisintegrr.tei  the  »\:l  t  1  if  woo:!  piil|i  li,-  iiii 
of  i\  Hpeciiil  impeller,  and  eireiilat<'  the  pulp  lo  the  lileachiiii;:  cigiii-  1 
1-  conrenl  rated  form.  The  molorJ_l.i  started  and  slopped  hy  i'  c. 
trollernnd  a  main  switch  with  I'iniiieter,  .vee,!  on  Ihi^  exireiiie  ii;;li 
nf  the  illiiHtralion.  The  eleilri'rl  er)iilpmcnl  wa  i  supplie  I  In-  1 1 
(l.K.C. 


THE  LIGHTING  OF  THE  YACHT  "PIONEER." 

,..   This  vessel  is  especially  interesting  as  representing  one  of  the  lir- 
|il(;'5ure  vessels  on  record  to  be  equipped  with  Diesel  engines  an, 
ilLXviicfil  gear  for  the  whole  of  its  power  plant.     It  is  propelled  \y 
tv.  1)  two-stroke,  four-cylinckr  Stockholm-Diesel  engines  of  27.5  b.h.i  ! 
t :  ch,  a-id  the  auxiliaries  consist  of  a  25  H.P.  two-eylinder.  four-strok 
."<l  orkholm-Diesel  engine,  driving  a  15  kw.  dynr-nio.     There  is  also 
siii:dler  dynamo  driven  by  a  one  cylinder,  four-f:troke  Stockliohr, 
l)ic-el  e.igii  e,  which  gives  7.1  kw.  output,  wdiilit  ;i  further  dyiianin 
('ri\c:i  by  a  Renold  sile:it  chain  from  the  port  side  propeller  shaft 
c;ivc;  :iti   onlinit  of   15  kw.   and   is  iisel   for  norm;r.l  charging,  whesl 
niiiiiini;  at     ca.  1 


GeNER.M.    Xit.W    iiK 


I'jO.Nlililt. 


The  bi'tten-  erpiipme.it  consi.sts  of  8S  Edison  cells,  type  A  10. 
<.'i\lng  a  normal  ampere-hour  capacity  of  .'J75  at  the  five-hour  nilc  0I 
(  iscliarge,  or  on  over-charge  420  ampere-hours  may  be  obtainc  1. 
Pile  accuinulator  is  geneially  used  as  a  floating  battery,  but  lias 
. iiHiiic.it  citjjiu-ity  for  operating  the  he^iting  circuit,  wireless  tcle- 
i'lapliy.  lighting  and  emergency  steering.  The  installation  of  all 
I  lie  c  latter  ha ;  alrealy  bc<'n  put  down  on  the  vessel. 

Due  to  the  outbreak  of  war,  tlio  full  power  sen  trials  have  not  yot 
bcc'i  Cdiiclude  1.  but  they  aio  contemplated  at  an  early  date.  Some 
picliiiiiiiaiv  runs  in  the  Solent  indicate  a  highly  satisafctory  jier- 
fonii.,n>c. ' 


"TRUTINT"  GLASSWARE. 

I-  rc,po.".e  to  a  numlK-.-  cf  i-quiries  for  gUvs-sware  v.hieh  will 
(■  are  artificial  light  of  daylight  value,  the  British  Thomson- 
Houston  Co.  (Ltd.)  arc  putting  on  the  market  a  complete  range  of 
colour-matching  pe.idants  and  globes.  The  name  "  Trutint  "  has 
been  given  to  this  glas.sware.  aid  it  is  available  in  various  compo3i» 
ions  to  e:isure  different  sunlight  values.  For  instance,  it  is  nianu- 
-ctured  in  three  groups  as  tuit'er  :-- 

(/roup  /.—  The  composition  of  the  glass  is  such  as  to  ensure  the 

i.'.ost   accura'o   nri'.'chiig   in    colour  comparison   work.     This   jiar- 

■ 'ular  m:  it  is  not  for  general  room  lighting,  but  is  only  available  as  a 

ondant  reflector  unit,  withotit  cr.bin.et,  for  use  where  there  is  little 

xtraneous  light  to  interfere  with  colour  matching. 

Group  II. — Is  for  general  illumination,  and  gives  a  light  ol 
■  noon  '"  sunlight  vclue.  and  is  |)articularly  suitable  for  general 
IJLditing  in  paint  shops,  lithographic  plants,  art  galleries.  &c.  The' 
'  noon  '"  sunlight  globe  is  mr.do  of  clei'r  Trutint  glass  sa:idblastoJ 
inside,  a-id  cnsuie;  a  light  corrc  ijionding  to  noon  sunlight.  The 
.vatts  per  candle  efficieroy  of  hali-watt  lamps  when  fitte.l  with  this 
[larticular  type  of  globe  is  practically  equivalent  to  .standard  lamps 
io  a  wdiite  opal  globe. 

<!m)ip  III. — Is  also  for  ge  .eral  illumhiation,  and  ensures  a  light 
'■aflcri:oon  "'  sunlight  value.  The  pur|)o?e  of  the  Trutint  globes 
this  CISC  is  to  ■''iirnish  a  light  that  is  slightly  more  ethcicnt  in 
Us  per  candle  than  in  (!roup  II.,  and  necesiarily  .somewhat 
llowcr.  r  ;  ii  llic  c.',  e  with  afternoon  sunlight.  The  Trutint 
lies  in  I  his  group,  therefore,  compromise  belwee:i  colour  imd 
iiiency.  rnd  its  Held  will  be  found  iirthe  general  light Ingjofjdiy 
ods  and  clothing  shops,  or  in  other  poiitions  where  d«yU(dl* 
'•tv  ..f  li-'fit    i:  ,',-;iivl,      'I'Ih    ^I  ,i„  .   ill    ;!,;  '•:,,. 11;,-, •-,■  nr- !<■  "' 


INSULATION 


The  only  satisfactory  substitute  for 

Asbestos  Wire:  also  for  flexible 

leads,  etc,     A.Viril,  STOCKS, 


H.  HARTJEN  &  CO.,  35  37.  NOBLE  STREET.  LONDOH,  E,C. 
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Jhe 

Sledpic  &  CenQPal 
WoPkA  £^' 

i5,VictoPiaQ/ipgQt,  Mondon^oTW. 


Lightning    Arresters   and    Static    Dischargers   for    all    Voltages 


Electrical  Apparatus  up  to  80,000  Volts  &  4,000  Amps. 


Telephone:    5223    VICTORIA. 


Telegrams:    "GABIONAGE  VIC   LONDON." 


Trutiiit  glass  cased  over  l)y  a  light  op;;,!,  or  a  very  liiilil  ojir!  hoily  in 
which  Tiutint  has  been  mixed,  and  are  known  respcotively  a-i 
"  Trutint  Cased  ''  and  "  'Prutint  Opal."  The  case  1  glaw  <\ppcr.rs 
white  when  unliglited.  while  the  other  units  appe;ir  hluish  VVlr-n 
possible  com])l('t(-  iostallalions  of  Truliiit  glass  sliool  1  b'-  ob^ainc  1, 
so  that  the  yellow  light  of  otiier  lainjis  be  not  present. 

The  production  of  a  glass  to  ensure  daylight  lighling  values  ha 
been  a  lengthy  and  exhausting  one,  and  the  British  Thomson - 
Houston  Co.  (Ltd.)  are  to  be  eongratidate  I  on  being  in  a  p()-;l(ion  to 
place  such  desirable  glassware  into  the  hands  of  light  users  who  rely 
on  |)erfect  colour  niatohing.  F'liotograj)hers,  colour  |)rinters, 
drapers,  paper  nianufacliinMs.  wall  pa;)er  mii/infaclureri,  dyers, 
cigar  manufacturers,  button  manufacturers,  clictiiists,  diagnosticians 
of  skin  diseases,  artists,  &c.,  will  doubtless  (ind  such  value  to  them  in 
thi.s  glas.sware,  as  when  half-watt  lamps  are  erpiipped  with  Triitinl, 
delicate  colour  matching  can  be  proceeded  with  for  the  whole  24 
hoius  of  the  day  if  necessary,  and  there  is  no  need  for  further  leliance 
to  be  placed  on  a  tickle  climate. 

Trutint  glassware  is  not  mivlc  for  use  with  ordi  'My  lamp-!.  It 
hi>.s  been  specially  comjiounded  for  half-watt  lam|)s,  which,  owing  to 
their  high  intrinsic  brilliancy,  are  more  like  sunlight  in  colour  than 
))rcviiius  incande-scent  lamps. 

THE  G.E.C.  GAS  DETECTOR. 


deflection  of  the  galvi'/iometer  is  absolutely  proportional  to  the  per- 
centage of  gas  present.  The  inrlieatioi  is  rea  1  off  directly  from  a 
scale,  and  a  test  can  be  ma-le  with  this  instrument  by  ati  luiskilled 
observer  in  less  than  a  minute.  The  detector  is  jiortable  and  robust, 
nid  has  a  negligible  tenipcn'.'ure  error.    If  desire  I,  pipes  cau  be  con- 


The  accompanying  illustration,  which  is  taken  fiom  (lu.  recently 
•  •■  1  "Mining  and  Colliery  Bulletin  "'  of  the  (!ener;',l  KI<Maric  Co., 
^  an  interesting  instrument,  »dii(di  liasbeei  re<'e  Mly  introduce  J 
I  lie  purjiose  of  indicating  the  percentage  of  tire  djinip  present  in 
til"  atmosjihere  of  mires.  A  number  of  similar  di^vices  have  been 
I)iit  on  the  market  within  recent  years,  but  the  mcjorir>'  of  fhete 
involve  rather  laborious  testing,  and  as  a  residt  elfclrical  instru- 
ments have  come  in  for  the  purpo.se.  A  feature  of  this  detector  lie* 
in   the  fact  that  since  ita  calibration  curve  is  a  straight  lino  the 


(!as  L)i:ri:eT(iit  i-oit  Ksti.m  \riNi:    rjii)  l'r:iu;i:NTA(JE   of  I'lisi:  Damp 
1'ltK.SKNT  IN  THE  AtMOSPIIKIIB  OK  MiN'KS. 

iieete  I  to  the  aj)i)aratus  from  a  number  of  dilferent  points,  and  the 
presence  of  fire  dam])  at  any  of  them  can  be  inune  liately  detected. 
We  understand  that  an  electrical  mining  expert,  wdin  has  tested  this 
instrimient,  prefers  to  accept  the  reading  of  the  instnimctnl  rather 
than  the  usual  e-itiimition  by  analyuis. 
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Manufacturers  of 

PHOSPHOR  BRONZE, 

6UN  METAL,  MANGANESE  BRONZE, 

Brass  and  Copper 

Tubes,  Sheets, 

Rods,  Wire,  and 
CASTINGS. 

PHOSPHOR  TIN. 

PHOSPHOR  COPPER. 

CHARLES  CLIFFORD  &  SON,  Ltd. 

BIRMiNGHAIVI. 

ELECTRICALLY-OPERATED  CARRLAGE  DRIVE  GATES, 


THE  "SIMPLEX"'  CHEMICAL  FIRE  EXTINCTEUR. 


At 


lJlUltl\     111 


ii>t-  ui  llii-  Ndilli  of  Hiiglii'ul  ;i  line  |iiiir  uf  g;ite,s 
with  imposing  stone  pillars  is  electrically  operated  by  gear  con- 
structe-.l  by  the  Witton-Kramer  Electric  Tool  &  Hoist  Co.  The 
operating  gei'-r  consists  of  a  J  u.i".  motor  geare.l  through  a  dutch  to 
a  mechanism  for  opening  and  closing  the  gates.  The  motor  a'ld 
mechiiuism  are  hou.'e  1  in  a  small  tuni'cl  under  the  gi'.tes.      I'ower  is 


TiiK  Ki.K<Tiii(Ai.i,Y-f)rKn,»TKi)  (!ates  at  a  Countkv  Mm  sk. 

Mupplied  frf)ni  the  honiw  InKtallntioii,  iviel  the  controHiug  .switch  is 
locrtlel  in  theganigc.  f)n  completing  the  circuit  the  motor  is  started 
up  and  a  MolenoitI  circuit  mergise:!.  thereby  connecting  the  motor  to 
the  g-.te-opeiiing  mechanism  through  Ihe.julch.  The  pre.^olu•e  of 
this  clulih,  which  is  open  when  lh(«  motor  is  not  a<  work,  e  lablcs  Ih- 
gales  In  be  ope  ?ed  or  elo.se  I  by  ha-id  whon  de-iire  I.  Before  Inavi-g 
the  garage  the  chaufTeiir  ojK-n.s  (he  ga'jn  and,  after  driving  through" 
signals  by  means  of  the  horn  lo  anyone  who  happens  to  be  in  tht! 
garage  Nhonlrl  lie  desire  the  gates  to  be  clo.ie  I  imniediatelv.  On  thi^ 
other  hand.  «  be.i  the  gates  are  fomid  close  1  o:i  the  return  journev 
the.  .Konnd  of  the  Imni  gives  the  signal  for  the  switch  to  be  put  lo  the 
o|«-ning  |MiMlioii.  The  gates  were  eonslructed  bv  Messrs,  Ix)ckcrbie 
&  Wilkinson,  Tipton.  Slalfs.  ' 


Small  hand  fire  engines,  when  iiroperly  designed  and  constructed, 
can  often   prove  of   enormous  value.       It  is  a  matter  of  interest 
that  Jlather  &  Piatt   have  devoted  their   atteution   to   them,  and 
have  produced  an  appliance  ^hieh  they  claim  can  be  de])ended  on 
under  all  conditions.     The  form  of  "  Simplex  "  extinctciu-  now  made 
bv  the  company,  has  been  sjiecially  designed  to  meet  the  requirements 
of  the  British  Government,  who  have  placed  an  order  with  the  Hrrii, 
which  is  believed  to  be  the  largest  ever  given  for  fire  extincteurs. 
The  type  of  extinctem-  which  Messrs.  Mather  &  Piatt  are  now  putting  i| 
on  the  market  is  identical  M-ith  the  Government  appliance  in  every   I 
detail,  with  the  sole  exception  of  the  Royal  cipher.    The  ""  s'mplex  "    I 
extincteur  depends  for  its  operation  on  the  reaction  of  sulphuric   ' 
acid  u]ion  a  bicarbonate  of  soda  solution.     The  acid  is  contained  in  a   % 
hermetically  sealed  bottle,  suspended  over  the  liquid,  which  is  dis-   T 
charged  through  the  jet  upon  smashing  the  bottle  by  striking  a  knob    I 
at  the  topof  iheextincteiu-.     The  fluid,  which  has  great  extinguish-    ! 
ing  power,  Ls  ejected  to  a  ilistance  of  50  ft.  or  GO  ft.     In  this  appliance    ■ 
there  are  no  valves  or  rubber  hose,  and  the  jet  orifice  is  protected    ii 
from  glass  splinters  or  other  foreign  materianiy  a  eone-shaped'sieve, 
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\n  opcniiiL'  ai  the  lop  :{ in.  in  diameter  is  provided,  through  wliii  h 
I  he  acid  bottle  can  be  withdrawn  for  examination. 

The  body  of  the  extincteur  is  constructed  of  lli  S.W.(i.  steel. 
and  tested  hvdraulically  to  a  pressure  of  S.M)  lb.  It  is  coated  thickl\ 
with  lead  in  the  centre,  and  with  tin  at  the  top  and  bottom,  lolli 
inside  and  ont.side,  to  prevent  corrosion,  and  every  seam  is  rivcliil 
a.s  well  as  soldered.  After  testing,  the  extincteur  is  enamelled,  I  lie 
brass  parts  highly  polished  and  then  lacquered.  The  chemicals  with 
which  the  machine  is  charged  undergo  no  change  with  the  pn.ssaue 
of  time,  and  the  exlincleur  will,  therefore,  operate  as  satisfactorily 
after  10  years  as  on  the  day  on  which  it  was  Krst  charged.  A  sjiecial 
•vail  bracket  has  been  designed  by  which  the  extincteur  is  retaineil 
in  a  convenient  position  for  use.  In  one  form  this  bracket  holds  tlic 
extincteur  on  the  lid  of  a  metal  box  containina  new  charges,  and  a 
bra.ss  pin,  which  mvist  bo  withdrawn  before  the  appliance  can  be 
o|)era!ed,  keeps  it  safe  from  any  risk  of  accidental  discharge.  .Messrs. 
Mather  &  Piatt  have  just  issue.<l  a  catalogue  relating  to  their  lir" 
'•  V  incleurs,  and  copie<  can  be  ha<l  on  application  lo  Park  Work^. 
."\I  'ti-hestor. 
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RUBBER  BELTING. 


Some  interesting  information  on  the  above  subject  is  given  in  :• 
rochure  which  is  being  tiistributed  to  the  trade  by  tlie  North  British 

libber  Co.,  Edinburgh.  It  is  state:!  that  the  alho;ion  of  rubber 
eltmg  to  the  juiileys  is  greater  than  that  of  leather,  and  this  fact. 
jupled  with  its  tensile  strength,  i.H  one  of  the  principal  reasons 
Ivanccd  by  the  makers  for  the  employment  of  rubber  belting.  They 
oint  out  that  first  cost,  while  it  is  an  important  consideration,  should 
ot  entirely  decide  the  (|uesfi((n  of  belt  jjiiicha'se.  The  opera'i^g 
licieney  of  the  belt  must  be  consi<lere:l,  al.so  its  non-slipping  pro- 
ertics,  and  the  life  of  the  material  of  which  it  is  made.  They  claim 
lat  pro])erly  made  rubber  belting  is  superior  to  leather  belting,  i',  'd 
icy  al.so  state  that  the  ilitTerencc  in  (irice,  which  at  <me  lime  place  I 
ibbcr  belting  at  a  disadvantage  by  comparison  with  leather  beltii  g, 
as  almost  disappeared  with  the  increasing  co.st  of  leatl'.er.  The 
>mpany  referred  tocarrie  I  out  a  number  of  e.\periii:ents  with  vario'i ; 
ualities  of  their  rubber  belting  on  siuall  la,tlies  and  machine  tools 
iving  r|uick  revcive  action.  They  state  that  these  c.xperime  its 
lowed  that  leather  lielts  even  with  the  use  of  practically  eve  ., 
ariety  of  dressing,  slijipcd  considerablj  when  the  reverse  was  applied 
id  also  "  dwelt  "  for  an  appreciable  time  on  the  reverse  befoie 
iking  up  the  full  speed.  Several  seconds  elapsed  before  these 
ither  belts  were  running  satisfactorily  after  the  reverse  had  bee:i 
ut  in.  In  the  case  of  the  rubber  belt  the  te<ts  are  said  to  have 
lown  that  this  immediately  took  up  the  reverse  at  full  speed. 
A  further  advantage  attaching  to  the  use  of  the  rubber  belt,  »-Jdi- 
onal  to  its  increa.sed  grip  of  the  |)ulley,  is  its  ability  to  resist  the 
Tccts  of  damp  and  warm  atmospheres.  .\lso  it  po.ssesses  a'l  element 
!  Ile.xibility  which  enable>i  it  to  take  up  shocks  to  a  coisidcrable 
!grce,  the  absorption  of  these  shocks  relieving  shafting,  bearings, 
•iving  motors,  &c.  The  North  Hritish  Rubber  Co.  point  out  that 
ley  introducel  rubber  belting  (Hlycar^  ago,  and  in  the  i  il-jriin  have 
eadily  i)erfecle  I  the  deWgn  of  the  belt  as  well  as  im.irove  1  the 
uility  of  the  materials  from  which  it  is  made.  They  fraikly  admit 
lat  the  poorer  classes  of  rubber  belting  have  give  i  the  rubber  belt 
bad  name,  but  they  as  frankly  aver  that  if  good  material  is  used  and 
le  bell  is  well  made,  it.s  satisfactory  operation  can  be  guarantee  1. 
I  the  brochure  rcferrel  to  a  number  of  pages  are  devote  I  to  useful 
ites  which  will  ,is8ist  belt  users  in  taking  care  of  belting  in  every 
Via  of  industrial  service.     Systems  of  jointing,  by  lacing,  splicing 


and  rivetingjaie  also  described  and  illustrate  1  by  simple  diagr:',tiis. 
Technical  data  is  also  given  to  a.ssist  the  belt  user  in  finding  the 
length  ot  belting  required,  the  speed  of  the  belt,  the  diameter  of 
driving  pulley  and  of  a  driven  pulley  necessary  to  obtain  any  speed 
required.  It  is  stated  that  a  belt  should  not  be  rim  under  2(10  ft. 
per  minute,  and  the  best  service  will  be  obtained  if  it  is  run  at  about 
2,000ft.  per  minute.  A  copy  of  this  useful  iiublication  will  be  sup- 
plied free  on  apjjlication  to  the  company  at  Edinburgh. 


fflGGS  MOTORS. 


Wo  gather  from  l^isi  C  which  is  issued  by  .Mo.ssis.  Higgs  Bros., 
BaUall  Heath,  Birmingham,  that  they  are  makers  of  U.C.  motors, 
ranging  hi  output  from  Yj  h.p.  to  2;)  H.r.  These  machines  are  sub- 
stantially built  and  are  supplied  shunt  series,  or  compound  wound. 
They  are  built  in  three  classes,  protected,  ventilated  and  totally 
enclosed.  The  standard  voltages  are  11.5,  2:!0.  WO  and  .^OO.  They 
arc  also  supplied  for  100,  210  and  4.'iO  volts  with  only  a  slight  speed 
variation  and  a  slight  difference  in  temperature,  rise.  The  si)eed  will 
vary  apjiroximately  0-5  per  cent,  for  each  1  jier  cent,  voltage  varia- 
tion. The  compound  wiring  costs  an  extra  5  per  cent,  ami  motors 
with  vertical  spindles  are  sup|>liol  7J  per  cent,  extra.  The  totally 
e  iclo.sed  machines  are  also  .5  per  cent,  extra.to  the  list  jirice.  A 
complete  .specification  of  these  motors  is  given,  from  which  we  take 
the  following  particulars  : — 

On  the  smaller  machines  the  poles  are  of  laminated  charcoal  iron, 
the  pole  cores  and  shoes  being  stamped  in  one  piece  ;  on  the  larger 
machines  mild  sttel  poles  are  used,  which  are  cast  into  thefiamoand 
fittel  with  laminated  ])olo  shoes.  The  armature  is  built  uj)  with 
"  Stalloy  "  iron  platos  insulated  from  one  another  by  a  special  pro- 
co.><s.  .\ll  coils  are  former  wound  and  subjected  to  a  special  impreg- 
nating process  to  cx])ol  all  moisture.  Tbo  armature  is  carefully 
balanced  to  provont  vibration,  and  set  in  tho  magnetic  lield  in  such 
a  way  as  to  avoid  end  thrust.  Tho  commutator  is  of  hard-drawn 
copper  .segments  insulated  with  soler^to;!  mica,  and  assembled  in 
taper  press  rings  under  hydraulic  pressure.  The  diameter  can  be 
materially  reducerl  before  the  bars  require  renewing. 

Ball  bearings  ("  Hoffmann  ")  aro  fitted  throughout,  thus  enabling 
tho  machine  to  be  fixed  on  Hoor,  wall  or  ceiling,  without  any  altera- 
tio.n.     Running  attention   is  also  reduced  to  a  ininimum,  and  all 
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troubles  cuuseil  by  oil  reacbing  the  vital  parts  of  the  m;«'hiri'  ^rc 
entirely  eliminated.  Brush  rocker  and  spindles  are  supported  from 
the  end  cover.  The  spindles  are  insulated  from  the  rocker  by  mi 
insidaling  bush  whicli  is  moulded  in  one  piece. 

All  machines  ha\e  t^vo  coats  of  lilUng  ;  they  are  well  rubbe  1  down, 
after  which  two  coats  of  grey  paint  are  applied.  Each  machine  is 
subjected  to  a  four  hours'  continuous  full  load  test  before  leaving  the 
works.  The  temperature  rise  »bo\e  the  surromiding  air  for  1)10- 
tected  machines  will  not  e.xcced  SOF.,  ventilated  85°F.,  tot^ill\ 
enclosed  90°F.,  after  this  four  hours"  run.  based  on  an  air  tonipciv 
ture  of  70°F.  All  machines  have  a  minimum  insulation  resistance 
of  two  megohms  and  will  stand  a  fh'sh  test  of  four  times  their  loiiiial 
working  voltage  to  earth  ui>  to  a  maximum  of  2.000  volts  P.. M.S. 
This  range  of  machines  will  cany  2.">  per  cent,  overload  for  one  hour. 
and  50  per  cent,  for  short  periotls. 


B.T.H.  FANS  AND  FAN  MOTORS. 

The  H.T.H.  electric  fans  are  designed  in  several  types  and  sizi  - 
to  meet  the  re(|uirenu'nts  of  various  classes  of  service.  'J"he  fan< 
covered  by  list  No.  7,100-1}  just  i.ssued,  embody  all  the  features  of 
M ell-known  designs,  while  several  new  types  are  included.  The  fan-; 
are  quiet  in  oi^eratidn,  light  in  «eiirht."  edieient  and  reliable.  The 
desk  and  bracket  fans  can  be  adjusted  to  work  in  any  |u)siti<)n  and 
can  be  sui)plied  with  or  without  oscillating  mechanism.  TIk- 
motors  are  woiuul  for  either  allernatine  or  continuous-current  o|  era- 
tjon.  The  bearings  nre  self-aligning  and  self-oiling.  The  frame  and 
ba.sc  .ire  finished  in  black  enamel,  'i'be  guard  and  van  arc  (Ii()pe(I 
and  lactpiered  brass.  All  alternaiing-curren;  fnns  will  opera— 
satisfactorily  over  a  range  of  ">  |)er  cent,  above  or  below  normal 
voltaue  or  frequency.  The  sum  of  the  variations  in  vol  iiL'c  and 
frequency  will  not  e.\c<-eil  5  per  cent.  Direc'.-'ii,  .en:  fan-c  ui'l 
operate  ov(U-  a  range  of  10  per  cent,  above  or  below  no -inal  vol'age. 

The  motors  are  designed  for  three  operating  s|ie-!;,  a  control 
switch  with  an  "off"  position  being  mounted  in  ihc  base  cas  ing. 
This  control  switch  is  of  an  improved  lever  design,  with  a  nolc!i"d 


guide  for  ensuring  a  [Kjsitive  .setting  at  each  speed.  Jioth  osci 
jtnd  non-oscillaling  designs  have  swivel  and  trunnion  mounting, 
permitting  the  movement  of  the  fan  horizontally  or  vertically 
through  a  vide  angle.  The  ease  of  (oii version  fioni  desk  10  bracket 
type  is  a  u.seful  feature.  Theswivel-trmmion  type  of  fan  is  popi  1  r 
because  of  its  universal  adjust UKnil.s. 

The  fan  blades  are  desi^jned  so  I  ha'  air  is  prop.lled  t;om  the  c.  ntre 
a.s  wi-II  as  from  the  tip.  Th<'  guard  is  sulhcienllN  s'ilT  to  permit 
handling  witboul  danger  ot  injury,  Tly-  osciljatiii'.'  fan  nio'ors  are 
•so  designed  that  the  motor  body  and  fan  can  be  made  to  os<illale 
through  a  pre-(l<(ei  mined  angle,  I  bus  conslanlly  cban^'ing  the  dis- 
tribution of  air  ciMirnIs  over  a  wide  area. 

We  gather  thai  the  oscillating  fans  do  not  depend  upon  air  reaction 
and  moving  blades  for  I  heir  oscillating  movement.  They  are  of  the 
(Ktsitive  geared  type.  The  oseillaling  mechanism  is  mounted  on  tl.e 
back  end-shield,  and  employs  a  reduction  mechanism  enclosed  in  a 
iliist-proof  bo.\.  The  «l<>w-s|.eed  shaft  projects  through  (he  lower 
section  of  the  gear  bo.\  and  operales  a  disc  which  canie;  a  con- 
necting rod.  This  red  sw  ings  a!  one  end  upon  a  crank  pin  adjustable 
Hilh  rclalitm  to  the  centre  of  the  eraid;  disf,  and  a  llv  olur  end 
upon  a  stuil  fi.xeil  lo  the  stationary  fan  support.  Adjusting  nu's  for 
regulating  the  angle  of  Ibe  oscillulion.  and  for  inslan  ly  starling  or 
slopr)inii  I  he  o.seillatirig  nu>venienl,  can  In-  readily  aituatcd  while 
the  fan  is  in  oix-ration,  and  each  gives  a  delinite  resull.  .\n  addi- 
tional adjustment  in  Ibc  |)edeslal  permits  swivelling  the  ring  luoun  - 
ing  for  the  fan  body,  and  thercfoie  the  centre  of  oscillation,  wi'liin 
a  riinu'c  of  !(0  <leg.  Thus  the  oscillator,  having  a  maximum  stroke 
of  IM)  (leg.  and  a  .-wivel  adjiisti.ient  of  00  deg.,  may  be  adjusted  to  any 
point  within  an  arc  of  ISO  deg.  A  simple  friction  device  in  tlie 
riilueing  mechanism  prevents  the  nuilor  from  overlurnint;  or  burning 
out  should  it  encoiniter  an  obstruction  during  the  cycle  of  oscillatiom 
The  slea<ly  and  smooth  operation  is  due  to  a  two-bearing  support 
for  the  motor  body,  a  slraighl  contiecting  rod,  and  a  correctly  de- 
"igni  (I  train  of  gears. 

I'artieulars  of  other  types  such  as  marine  fans,  ceiling  fans,  an  I 
twin  blow.-rs,  imiy  be  obtained  on  applleallon  to  the  companv  .-. 
l:u;;l,v  ...  I.i.iii.li.-.  Ml  l.ii-..,.  I.,n.,., 
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ELECTRICALLY-OPERATED  BRICKWORKS. 

Where  tlw  nature  of  \\w  subsoil  favour^  bricU-niaking  there  exists 
the  o))portunity  of  installing  motor  drive  in  the  brickworks.  But 
there  are  few  installitions  where  the ele  trifieatinn  has  been  carred 
out  so  compUvely  a--  at  the  plant  of  the  Springheld  (111.)  Paving  Brick 
Co.,  recently  des-^riluMl  in  "  Electrical  World."  Electrical  operatioa 
begins  with  the  digsring  of  the  clay,  atid  hauling  the  shale,  dumping 
the  cars,  grinding,  conve)ini;,  mixing,  forming  the  brick  and  con-J 
veyin'.'  ih  !i  rshed  product  are  accomplished  eler'irieally.  The  eoafi 
burned  in  tlm  kilns  is  hauled  from  an  clectrieally-operatcfl  mine  ovep 
a  narrov-gau..;e  motor-driven  tramuay.  .\  list  of  the  motors, 
together  with  their  ratings  and  the  machines  they  are  diivitig.  ig 
L'ivc'i  ir'  the  table  below.  All  motors  except  those  used  in  hauling 
liiii-ile-d  lirick  are  of  the  three-phase,  (iO-eyele,  440-voU  typr. 

One  of  the  nu)sl   unusual  instances  of  nu)lor  drive  found  in  tliisj 
itKtalla'ioii  is  that  of  an  old  stean;  shovel  which  ha"  been  electrilied,  j 
Tlie  boiler  uiiil  engine  have  been  removed,  and  two  motors,  a  conlao-| 
tor  panel  and  the  necessary  resistances  have  been  sid.stituted.  One? 
u'an  eon'  ro!v  bo*h  mot  or."  by  a  master  controller  aud  friction  clutches,  • 
and  the  trip  on  the  sliOvel  scoop  is  operated  by  an  extra  man.     It  is 
propo.-:ed  to  rephn^e  this  extra  helper  by  an  eleetroinagnetie  trip  lo 
be  manipula'ed  by  a  foot  pedal  within  reach  of  the  .^hovol  operator. 
The  control  of  the  shovel  is  uni(pie  in  that  notched  back  relays  are 
utilised  on  the  pan"!  board  to  increa.^e  or  decrease  automatically  the 
f'sistanee  of  the  motor  circuit  as  the  shovel  load  <!emands.     One  of 
the  motors  is  on  the  shovel  boom  and  the  otlier  inside  the  housing. 

Another  iniioviition  ulili.sed  to  secme  variable  speed  is  a  fan  which 
div.'As  hot  air  fro  n  .1  tunnel  beneath  the  kilns  aiul  d-divers  it  to  a 
drying  room.  In  this  apparatus  by  shifting  a  clutch  a  different 
motor  pinion  is  caused  to  engage  the  fan  gear,  changing  Ibe  speed, 
from  I2i)  lo  loO  rev.s.  per  min.  Further  variation  imiy  be  had  tli.ii, 
if  nr'cessary,  by  changing  the  resistance  in  the  molor  circuit.  \  ;ni.i 
tion  in  speed  is  ne  essary  because  this  fan  is  sometimes  deliveiijiL'  lu 
froin  a  disl-.jit  kiln  and  soinelimes  frotn  one  close  at  hand,  ;inil  In n  >• 
operates  under  chnn'iing  load  conditions. 

On  the  industrial  railwa\-  oiierating  over  the  tops  of  the  kilns  .111.1 


Molorx  hi  Brick  Workn. 


Dipper  on  lioom  of  shovel    ' 

Boom  and  (jropeller  gears  of  shovel   
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One  8  ft.  retcrsDU  dry  pan  
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Shale  drag  to  pug  mill ' 

Directly  connected  to  pug  mill    

Brick  mncbiue    

Cimveyor  for  defective  green  bricks 

Siniccci  12  ft.  fan    

Brick  transfer  trolley  

.Motor-generator  set    su|iplying  tlirccl   current   for 

transfer  car  I 

K.  >ri;c  blower 

.\bicliine  shop  line  shaft    , 
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service  pump I 
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iU|i|)Iyiiii;  coal  fi-oiu  a  iicailiy  iiiim-  one  motor,  liousi-il  a:  llic  uiijhT 
■ml  of  Iho  trainuny,  docs  all  the  liuiilinjr.  In  connection  with  this 
nachine  a  system  of  push-biitto?!  control  has  been  worked  out  so  that 
m  operator  ridiiif;  on  a  coal  ear  can  stop  or  start  it  at  any  kiln.  An 
luxiliary  wire  suspended  overhead  also  alious  the  operator  to  trip 
;he  motor  switch  from  any  place  on  the  track,  bn'.  when  this  emer- 
gency is  resorted  to  tlie  o))erator  must  walk  to  the  neari'st  kiln  and 
push  a  starting  button  to  move  the  car.  A!  Hr.st  some  troi  b'e 
3ccurred  on  this  little  indiistrid  railroad,  as  no  provision  had  be;m 
nade  for  takinsr  care  of  the  stretch  in  the  haulage  cable,  which  «  as 
■ontinnous  and  operated  arotind  a  hoisting  drum  sieare.l  to  the 
Iriving  motor.  Now  a  tension  carriage  has  been  added,  and  i:  is 
irrangcd  so  (hat  in  case  vlie  coal  car  -•■hoid'l  Jeave  thi;  track  the  e.ible 
ivill  slip  on  the  hoisting  drum  and  not  continue  to  pull  the  derailed 
;ar  along  and  demolish  the  trestle  structure. 

When  the  plant  was  formerly  operated  b\-  steam,  record  months 
ihowed  a  production  of  1,500,000  bricks,  hut  last  .Tun'-  moie  than 
i,009,000  were  marie,  and  the  record  for  one  day,  10;),000  l>rick.s, 
ihows  a  peak  considerably  above  the  average  for  the  month's  pro- 
luction.  During  the  tnonth  of  .lune  when  the  2,009,000  bricks  were 
iiade  the  company's  meter  showed  that  i'.  had  u.sed  o2..S"iO  kw.liour, 
md  lience  the  enersry  cost  was  2(v2  kw.-hour  per  1.000  bricks,  in- 
■luding  the  energy  required  for  every  operation  from  diggimi  the  clay 
,  o  handling  the  completed  product.  On  the  day  when  the  record  of 
IO!),0(M)  bricks  was  established  it  was  found  by  checking  the  meter 
•'or  that  day  that  the  cost  had  actually  dropped  to  I9-2  kw.-hour  pe:- 
I,(XK)  brick.s.  However,  this  fiirinc  is  below  that  which  is  expecti^d 
IS  an  average,  and  it  is  thought  thai  when  the  maxinuim  output  o' 
Me  plant,  2,riOO,000  bricks  a  month,  has  been  attained,  the  energy 
ised  will  bo  about  2+  kw.-hour  per  1,000  bricks. 


EXTRA  COPIES  OF 


ELECTRIC  VEHICLE  PROGRESS  SUPPLEMENT 
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D.B.S."  GEARS. 


The  subjects  of  gears  and  gear  cutting  have  been  made  a  speciality 
by  Messrs.  iJavid  Brown  &  Son.s,  Hudder.^fiekl.  for  many  years  |)ast. 
Alore  than  or.linary  int.irest  attaches  to  their  latest  pid)lication,  a 
printed  pro  luctio  i  of  soni'^  140  pp.,  in  which  they  de.il  spccitically 
•A'ith  double-helical  gears.  1'he  vr.lue  ot  tliis  class  of  gear  for  use  witli 
elccti icp.l  tnotors  is  v.ell  known,  and  the  .sU'::cessful  attempts  which  the 
co-npany  hai  ma  !e  in  pro.lueing  double  helical  gears  points  to  the 
fae;  ths','.  they  repre;c:it  pr.aclically  the  be-il  type  of  spec  I  reduction 
medium  in  the  indu-itrtal  a;)plieations  of  electric  power.  For  many 
year.-,  pa  it  gear  nianufact  urers  have  striven  tj  develo))  a  process  for  the 
■xcurate  cutting  of  double-hfiUcal  gear.-i.  With  tl-.is  type  of  gear  a 
great  advantage  is  coifcred  in  the  continuous  contact  of  the  teelh 
a'  the  pitch  line.  In  the  perfect  gc:ir  the  entire  load  shoiikl  be  trais- 
mittcj  on  the  pitch  lino,  because  it  is  only  at  this  point  that  there  is 
pure  rolling  contact.  With  straight-cut  spur  gear  the  contac^l  on  the 
pi Ch  line  is  only  instantaneous,  and  the  double-helical  gear  has  been 
designed  to  overcome  this  iatormitto nt  action.  The  geometry  "f  tiie 
subject  is  discusse  1  at  some  length,  with  diagrams,  in  the  opening 
paje;  of  the  publication  referrc:!  to.  Reference  is  then  made  lo  the 
va.rious  processes  l)y  which  the  teeth  are  |iro:luce;l.  Gears  made  in 
hvlvei,  the  rotary  cutter  process,  the  bobbing  proce.s.s,  the  planing 
p.-occiH,  and  the  end  mill  proecis  with  continuous  teeth,  are  all 
dcilt  with,  aid  their  respective  adva.nt.'iges  and  disirl vantages 
discusse  I. 

Th(^  attenli(m  of  the  realer  is,  however,  s|)eci;t,lly  calle  '  to  the 
fJimilerlanil  patent  planing  process  with  coiitiniiou>-  teeth,  a  [irocess 
by  which  the  double-helical  coi'.tiniiou.s  teeth  ari^  dircelly  gencrate.'l 
trim  the  solid  bla,nk.  The  company  .stii'es  that  it  has  acquired  the 
patent  riglits  of  this  proccs.s,  and  claims  that  by  it  tlioy  are  able  to 
piolucn  a  perfect  double-helical  gear.  The  shaping  of  the  teeth  is 
il;coi'eliep,llj  exact,  and  by  reason  of  (he  fact  that  the  generating 
'  niter  can  bn  duplicated  with  ab.soliite  iulerehangeabilily  and  that 
It  is  rceiirately  ground  all  over  after  hardening,  any  error  dui^  to 
disttirlion  is  entirely  eliniiiiatel.  Space  will  not  .idmit  of  our  going 
fully  into  ii  description  of  this  e.;ce,)tionjdly  intcicling  and  eeriainly 
iiiiipic  proeets.      It  iscvplaiiiel  ii  Iheclose-t  deliiland  the  diiigiiims 
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ARMORDUCT 
CONDUIT 


Better  than  most 
Conduits.  Certainly 
the  most  profitable 
for    you     to    instal. 


Write  for  particulars  and  prices 

The 

ARMORDUCT 

Manufacturing  Co.,  Ltd. 
Farringdon  Ave.,  London,  E.C. 
Bathurst  Works,    Witton,    B'ham 


which  aocompany  the  letterpress  make  tlie  operation  quite  clear. 
It.  i.s  pointed  out  that  with  the  Sunderhvnd  system  the  tceth'are 
generated  directly  from  the  cut'er  and  not  indirectly  by  means  of  a 
former.  The  Sunderland  gear  wheels  have  continuous  teeth  and  ate 
so  designed  thnt  actual  driving  contact  takes  place  along  the  entire 
face  of  the  width  of  the  ge:ir.  The  process  makes  it  ])ossihle  to  turn 
out  wheels  smallei-  and  lighter,  power  for  power,  tha-i  those  of  other 
types,  this  being  due  to  the  abso.ice  of  waste  space  or  it:e!Vcctive 
working  gap  between  the  teeth  of  the  helicals.  It  is  claimed  that  i' 
is  not  possible  to  avoid  these  space*  with  milled,  hobbcd  or  staggered 
gears. 

In  order  to  ensure  the  accurate  alignment  of  these  gears,  the 
makers  recommeid  their  customers  to  employ  their  standard  single 
or  double  reduction  cascj,  which  are  designe.I  specially  to  suit  each 
arrangement  of  gear  which  works  in  theni.  It  is  pointed  out  that  if 
a  double-helical  pinion  is  rigidly  mounted  on  an  electric  motor  shaft 
the  sideplay  of  the  armature,  even  though  it  he  small,  will  slightly 
reciprocate  llie  pinion,  transferring  the  load  lirst  on  one  half  and  then 
(in  the  other  halt  of  the  geai,  causing  noise  and  wear.  I'.y  mounting 
the  gear  wheels  in  reduction  case.,  with  suitable  Hexible  couphngs. 
they^are'put  into  service  under  the  best  po.ssible  conditions  and 
furthermore,*  they  are  self-contained  and  isolated  from  external 
Hhoek.  This  unit  system  of  gears  and  gear  cases  is  to  bo  recom- 
mcndeJ,  and  the  study  of  ,Me'srs.  Brown's  catalogue  shows  how  care- 
fully it  \v.vi  been  worked  out  and  how  the  various  standard  ])attcrns 
of  gears  are  grouped  and  classified.  The  illustrations  in  the  cata- 
logue clearly  point  to  the  existence  of  a  vcrj'  co.isiderable  volume  of 
business  in  jiears  of  this  chis^.  They  are  an  index  of  an  exceptionally 
wiile  experience  of  prneticiilly  evtry  class  of  re  luction  gea-ing  trans- 
milling  heavy  horse-powers  under  severe  working  conditions.  .\ 
considerable  siM'tion  of  the  catalogue  is  given  up  to  tables  and  for- 
inuln?  relating  to  gcai-s  of  VBrlou«  classes,  and  these  particulars  will 
doubt  less  be  found  useful  by  present  and  i)rospective  gear  users.  M'e 
Would  piirtieuluily  recommeid  this  |iulilication  lo  electric  power 
iiislullalio'i  engii.eerH  who  aie  habitually  engaged  in  the  ap[)licalion 
of  eleclric  motors  lo  industrial  powr  operations.  They  will  find  a 
mine  of  iiiliirmatio.i  in  it.  and  in  addition  they  will  proliably  gel  an 
eiiliidy  i:ch  ideji  of  the  efliciency,  flexibility  and  geneial  applicii- 
liiiiiv  111  iiiodeni  rediiclion  gears  to  industrial  puqioM's. 


ELECTRICITY  IN  PAPER  MILLS. 

Tiie  Carue  Paper  Co.,  Ohio,  formerlv  OiJerated  its  mill  with  steai 
fiom  two  llK)  n.r.  boilers  working  through  reciprocating  engine 
i!  •  ently  all  but  one  of  the^,^  steam  engines  have  baeii  removed  an 
motors  substitute  1.  Machinery  formerly  operated  tluouah  longliri 
sh.ifts  is  now  individually  driven,  and  although  the  low  price  of  papii 
has  kept  the  mill  i  He  of  l;-,'e.  a  17-day  run  male  with  the  new  equi)i 
ment  showed  tint  :)02,(')0t)  lb.  of  wrapping  paper  was  produced  wit! 
,111  energj'  consumption  amounting  lo  17,050  kw.-hoiir,  or  17-7  Hi 
of  paper  per  kilov-att-hour.  Resides  making  this  record  in  specif  Mj 
energj  consumption,  the  )>a])cr  company  has  been  able  to  reduce  tl 
regular  force  ot  workmen  by  t  wo  men.  It  is  fully  expected  that  whe 
the  mill  is  itgain  oper.iting  at  its  full  rating  even  better  .specific  energ 
•  cinsum|)tion  will  be  shown,  although  at  the  above  figure  the  elei 
trical  machinery  will  save  the  paper  company  t'80  a  month.  TI 
motors  used  are  all  of  the  J40-volt,  three-phase,  7o()  revs,  per  mil 
type,  and  to  operate  them  energy  is  suppUei  from  the  lines  of  th 
valley  Light  &  Power  Co.,  of  Maumce,  Ohio,  over  a  33,000-vol 
transmission  line.  The  transformer  station  outside  the  factory  i 
designed  to  be  equippel  with  three  7.5  kw.  transformers,  operatin 
temporarily  with  open  delta  connection.  The  two  old  boilers  «  hie 
formerly  supplieJ  the  engines  and  steam  for  the  "  cooking  '  jiroces 
are  still  furnishing  steam  to  drive  one  engine  and  to  cook  the  pape 
stock. 


CHEAP  WIRING  v.  CHEAP  ELECTRICITY. 

The  following  letter  appeared  in  a  recent  issue  of  the  "  Klectric; 
World,  "  and  is  of  interest  on  accoimt  of  the  controversy  on  the  sub 
ject  in  this  country  : — 

We  hear  nowadays  the  hue  and  cry  of  central  stations  that  only  h} 
1  lie  introduction  of  cheap  wiring  can  there  be  obtained  an  increasi 
ill  the  central  .station  load.  The  fact  of  the  matter  is,  however,  tha 
^n  increase  in  energy-consuming  de\'ices  will  bring  better  loads  t^ 
central  stations  than  cheaper  house  wiring  ever  will.  Centra 
station  managers  always  as,sume  that  the  electrical  contractor  is 
cliarging  exorbitant  prices  for  his  work,  and  on  account  of  this  beliel 
many  central  station  managers  are  introducing  wiring  campaigns. 
.\s  a  matter  of  record,  it  is  a  well-known  fact  that  such  ventures  an 
very  expensive  to  central  stations.  After  such  campaigns,  whicl 
[irove  disastrous  financially,  the  central  station  manager  congratu- 
late* himself  that  it  was  worth  the  money  to  secure  the  extra  load. 
The  fact  is  that  if  central  stations  desisted  from  such  unneces.sary 
losse?  and  stopped  selling  electrical  devices  "  at  cost  " — which  is  at  a 
loss,  of  cour.se — the  additional  expenditures  would  bring  bettei 
remits  if  applied  toward  the  reduction  in  the  selling  price  of  energy. 
A  consumer  is  not  interested  in  the  cost  of  an  appliance  so  much  as  in 
1  he  cost  of  the  energy  it  will  consume. 

The  legitimate  business  of  all  central  statioits  is  the  selling  of 
e.iergy  as  economically  as  ])0.ssible.  Under  the  guise  of  public  bene- 
factors they  are  permitted  to  monoiiolise  the  field  of  cities  and  terri- 
tories. Any  encroachment  upon  their  territories  is  viewed  uith 
alarm,  and  ju.stly  .so,  for  they  represent  a  natural  monopoly.  How- 
ever, in  the  majority  of  cases  they  make  very  little  attempt  to  reduce 
their  rates.  It  is  a  fact  that  very  few  central  stations  volunlaiily 
reduce  their  rates  even  when  they  have  quadrupled  their  output. 


ELECTRICAL  PURIFICATION  OF  MILK. 

Interest  attatlies  to  a  new  jilaiit  that  lias  been  iiistallcil  lor 
tlie  electrical  treatment  of  milk  at  a  larg.'  milk  coiiiiiany's 
dairy  in  the  United  States.  The  milk  arrives  in  large  cans 
and  i.s  emptied  into  a  dumping  tank,  whence  it  is  pum])e(l  to  the 
elaiilier.  Th's  rcmove.s  all  diit  and  foreign  material  from  the 
]i(|iiid.  The  clarifier  and  pump  are  both  driven  by  an  0-5  H,P. 
motor.  The  milk  pa.s.ses  from  tiie  clarifier  to  a  40()  gallon 
mixing  tank,  and  is  then  taken  through  a  .series  of  steam 
jacketed  coils  to  the  ptiiilier.  where  it  is  suiijecled  loan  electrical 
pressuie  of  about  2, 2(H)  volts.  The  milk  i.s  tinally  cooled  and 
run  into  bottle.s.  The  whole  proce.s.s  i,s  carried  out  electricall.\ , 
and  a  large  number  of  bacteriological  and  pathological  tests 
show  thai  the  milk  is  rendered  free  from  di.sease-cariymg 
iirganisins  without  any  impairment  of  tlir'  digestive  or  initn- 
tive  ipialitie.s. 


"vJ  and  PublUh«)  by  GEORGE  TUCKER,  at  IhB  Editorial.  Printing  and  Publishing  OmcM.  1, 2  and  3,  Saujbuiiy  Court,  Flbbt  St«brt,  In  tho  City 

LONDON,  Friday,  April  9,  1915. 


SUPPLEMENT  to  "  Tke  Eleetrieian,"  April  t€,  191S. 


Event  or  the  Week.— Mr.  S.  Jv  JJiitton  (Clipstor)  joins  tlio 
Point  Fives. 

When  Brit  ton  first  at  Hugh's  coimiiaiKl 
Arose  from  out  the  aziiro  Dee. 

Mr.  A.  Joseph  (Earl-stieet,  Southwark.  S.E.)  i.s  a.sking  for 
applications  for  a  set  of  blotting  cards  which  he  has  issued. 
Each  card  hears  a  patriotic  illustration,  not  tlie  leas-t  apt  of 
which  are  silhouettes  of  the  burnins;  of  the  "  Emdcn,"  and 
'  Somewhere  in  Flanders."  The  titles  are  "  Scrap  Metal  " 
ind  are  sufficiently  explanatory  of  Jlr.  Joseph  V.  business. 


The  current "  Batti-Wallahs  Journal  "  contains  tlie  following 
\vhicli,  since  the  King's  example,  will  need  luodifyiug  to  read 
buns  instead  of  beer  : — 

Baby  Beevor'.s  buyin.i;  bocr  for  bobbies. 
Both  bright  and  liiibbly  bottled  beer  by  Baby  Bswor  buys. 
So  the  ■"  Special '"  wets  his  whistlt 
-And  subconsciously  says  this'll 
Be  the  best  of  bitter  bottled  beer  tluit  Babv  Beevor  buvs. 


If  you  are  involved  in  a  heated  discus.sion  as  to  the  positioiw 
of  some  of  the  towns  in  the  Central  European  war  area,  keej)  a 
■■  Henley  "  pocket  war  map  on  you.  It  may  save  you  the  price 
of  a  round  of-gingei'  beer. 

Among  the  "  Books  Received "  recently  is  one  entitled 
"Electric  Wire  and  Cable  Terminology,"  A  Scotch  corres- 
pondent writes  that  it  ..uggests  to  his  mind  "'  Terminal-ogical 
inexacttude.i," 

By  the  addition  of  Mr.  Britton  to  the  Point  Fives  the  number 
r)f  the  members  is  brought  up  to  2.3,  within  one  of  the  ntimber 
which  we  gave  after  the  Harrogate  Convention  as  the  limit  to 
which  we  would  continue  to  publish  weekly  the  names  of  the 
members.  We  will  award  a  Hot  Plate  to  the  twenty-fourth 
member  a.s  a  memento  of  the  occasion. 


A  correspondent  suggests  that  rather  than  be  the  butt  of  the 
;as  journals,  "  Kukri  "  Grogan  should  go  to  the  front  and  make 
iiiiuself  useful  somewhat  as  shown  in   the  adjoining  sketch. 


1*^^ 


^^■^        G: 


le  might,  perhaps,  regard  the  grass-eating  animal  as  the  em- 
lodiment  of  one  of  his  critics,  who  for  special  rea.sons  shall  be 
lameless. 

The  residt  of  the  advertising  competition  in  a  contiMiiporaiy 
a  which  the  names  of  electrical  firms  were  represented  or  other- 
vise  by  drawings,  has,  so  far  as  we  can  gather,  i)roved  most  dis- 
ppointing.  A  few  of  the  titles  appeared  to  be  a  little  ain- 
)iguous,  and  one  at  least  was  undignified.  The  puzzle  jiictun- 
howed  a  cup-tie  football  ciowd  fighting  for  admission  to  the 
round  and  the  official  answer  is  L'iven  as  the  li  rush  Elivtrical 
jngineeriiu:  ' '"    ' 


factory  extensions 
porWar  service. 

DELIVERIES   FROM   STOCK 
SWITCHGEAR   AND  ACCESSORIES 

A.  REYROLLE  &Co  Ltd    o"tv"nT 


Irascible  American  (on  'phone)  :  Hallo  !  Hallo  !  That  you' 
Hirnbaum  ^ 

Office  Boy  :  No,  sir  ;  Mr.  Hirnbaum  is  in,  sir  ;  do  you  want 
to  speak  to  him  { 

I.  A.  :  Why,  Holy  Smoke,  yes  !  D'ye  think  I  want  to  sing 
lo  him  ! 

A  Loudon  prhitiug  house  which  operates  a  large  plant  In' 
individual  motors  had  occasion  to  return  to  the  makers  a  blanket 
(ussd  on  the  printing  cyluider)  which  had  worn  unevenly, 
A  letter  was  .sent  making  a  complaint,  and  the  reply  was  couch  h1 
in  the  following  terms  : — 

Your  letter  received  re  blanket  and  we  are  going  into  same. 
The  firm  must  be  in  the  North,  of  England  where  they  do  thing."* 
that  way. 

HOT  PLATKS. 
No.  196  to 

The  "'  Railway  Gazette  "  for  the  following  in  a  lujtice  of 
I5.T.H.  direct-current  motors  : — ■  " 

VoDDiiHuica'itifi  Doles  liave  been  incorporated  in  the  design, 
which  produce  a  marked  iinproveuuMit  in  the  operating  charac- 
teristics. 


THE  "POINT  FIVES." 


.Mr. 
.Mr. 
Mr, 
Mr. 
Mr. 
.Mr. 
Mr. 
Mr. 
Mr, 
.Mr. 
Mr. 
-Mr. 


.1.  Horace  Boudeu  (fojiiar). 

11.  1''.  Street  (Southampton). 

VV.  I-I.  Cooke  (I^uton). 

T.  Roles  ( Bradford). 

A.  S.  Blackraan  (Sunderland). 

C.  S.  Davidson  ( Barnes). 

A.  H.  Seabrook  (St.  Maryle- 

E.  R.  Hill  (Reading).    |  bone). 
J.  W.  Hame(Vork). 

S.  T.  Allen(\Volverhampton). 

F.  VV.  Purse  (Carlisle). 

W.  G.  I'ickvance  (Wre.xham). 


Mr.  II.  tiray  (.Aeeriuirton). 
.Mr.  S.  K.  Fedden  (Sbcffield). 
Mr,  H.  F.  Fricderiehs  (West  Har- 
tlepool). 
Mr.J.VV.Beauchamp(\Vest  Ham), 
Mr.  A.  H.  Shaw(Ilford). 
Mr.  C  Furness  (Blackiwoi). 
Mr.  C.  M.  Shaw  (VV^orcostcr). 
Mr.  H.  A.  Novill  (Wakefield). 
Mr.  Frank  Ayton  (Ip.swicli). 
Mr.  C.  N.  HeSord  (Leeds). 
Ml.  S.  !•:.   Hiiiiori  (Chest, -r). 


PLATINUM 

J.    BIAINDKLL  '&   SONS, 

GOLD,  SILVER  4  PL&TIHU^I  REFINERS,  199.  WARDOUR  STREET,   W 
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SIEMENS 


^leam  drive.     Figures  have  also  been  quoted  showing  the  advantao* 
of  (lie  individual  electric  drive  as  against  the  gnjiip  driving  o!  tiii 

loom  Ibie  shafis,     Tevtijo  inill  -ooioeo;-  ■edio.  'hr  inoreT-e  m  pro 
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IMMEDIATE  DELIVERY  FROM  STOCK. 


SIEMENS  BROTHERS  DYNAMO  WORKS  LIMITED. 

Head  Office:  CAXTON  HOUSE,  WESTMINSTER,  S.W. 
Telephone:  Gerrard  860.  Telegrams:  "  Siembralos,  Vic,  Lcncon." 

Supplies  Dept.  :   38  &  39,  UPPER  THAMES  STREET,  EC. 
Telephone:  City  5350.  Telegrams:  "  Siemdtor,  Cent.,  Lcmoon." 

HOME  BRANCH  ADDRESSES: 
Birmingham— Central  Ho.,  New  St    I     Manchester— 196.  Deansgate. 
Bristol— 30,  Bridge  Street.  I     Newcastle— 64-68,  CollingwoaJ 

Cardiff— 89,  St  Mary  S'reet  1     Sheffield— 22.  High  St      [BUgs. 

Glasgow — 66,  Waterloo  Street  S3'jthampton— 46,  High  Street. 

Bpanohes  In   Principal   Towns  Abroad. 


A  (iKNKK.^L  View  of  tuk  Duiblim;  KR.^ME^^  Bkiven'  by 
Three-Ph.4SE  Motors. 

t  net  ion,  never  lower  than  5  per  cent.,  and  frequently  rising  to  1.")  o 
20  |)er  cent.,  which  follows  upon  the  ability  to  operate  the  machinei\ 
it  approximately  uniform  speeds.  There  is  also  r.n  improvement  i 
the  quality  of  the  product  which  enhances  the  soiling  price. 


DOUBLING  FRAME  INSTALLATION. 

It  is  now  iigiee  I  that  the  case  for  textile  mill  elect riticat ion  is  not 
a  matter  of  the  assertion  that  the  cost  of  a  brake-horsepower-hour 
from  an  electric  motor  is  more  than  that  from  steam,  gas  or  oil 
central  drive.  Power  economy  is  only  one  of  the  beneKts  to  be 
derived  from  electrification.     The  power  costs  of  a  textile  inill'avera<;e 
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.\  good  example  of  the  electric  drive  of  textile  mills  is  the  doiililil^ 
frame  installation  at  the  Xew  Bridge-lane  mills  of  Messrs.  Thos. 
Reynolds  (Ltd.),  of  Stockport.     In  this  installation  the  main  "  Wit- 


from  2J  to  :t  per  rent,  of  the  total  co.Ht.  a-id  mo  large  a  iliminution  as 

Ml  per  i-enl.  in  the  rout  of  power  would  only  mean  a  reduction  of 

■ilifttif   II  •_>"   prr  rrni,  on   tlin  cohI   per  |)inmil   of  production,     foil- 

111  the  cost  of  driving  is  of  no  moine:it. 

•  itly  rpiole  I  as  the^edilt  of  authoritative  te<ls 

liis' I   vnriatiiiiis  mi   innli.  i'tiiiiiti<rsli'tfts  wild  I  lin 
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E.  SHOWELL&SONS,  LTD., 
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^n  and  Pressed  Work  of  every  description  for  Dry  Batteries 


3ol(  Agent  tor  the  Blsdncal  Trade:- 


LIONEL  ROBINSON, 


3,  STAPLE  INN. 
LONDON,     W.C. 


Price  3s.  6cl.  net.    Fully  Illustrated. 

The  Elementary  Theory  of 
Alternate  Current  Working 

BY 

Capt.  G.   L.  HALL,  R.E. 

The  aim  of  the  author  \i<^z  be^n  to  put  the  elementary  principles  of  alternating- 
current  work  in  as  simple  a  form  as  possible  and  to  endeavour  to  rob  electrical  phe- 
nomena of  the  mystery  with  which  they  are  often  associated  in  the  mind  of  the  begin- 
ner by  reducing  them,  as  far  as  possible,  to  every-day  mechanical  equivalents.  The 
latter  part  of  the  book  deals  with  the  simple  theory  of  the  action  of  alternating- 
current  machinery,  all  reference  to  the  construction,  testing  and  design  of  actual 
machines  being  omitted.  The  book  is  intended  for  those  who  already  have  some 
knowledge  of  the  simpler  electromagnetic  phenomena  and  of  continuous-current 
working. 

■•  THE  ELECTRICIAN  "   PRINTING  &  PUBLISHING   COMPANY.  LIMITED, 
1.2  and  3.  Salisbury  Court.  Fleet  Street,  London. 


ARMORDUCT 
CONDUIT 


An  economical  and 
effective  lever  to 
move  your  Installa- 
tion   difficulties. 


Write  for   particulars  and  prices 

The 

ARMORDUCT 

Manufacturing  Co.,  Ltd. 
Farringdon  Ave.,  London,  E,.C. 
Bathurst  Works,    Witton,    B'ham 


Johnston  says: 

'•  The  va'ue  of  Oualily  is  always 
rticognised — sooner  or  later,  but 
inevitably — and  whatever  reasons 
we  may  hear  in  favour  of 
Quantity,  the  value  of  Quality 
is  gaining-  recognition  every  day, 
and  sooner  or  later  we  shall  know- 
that  we  can  afford  the  best." 


Had  he  been  speaking 
to  Engineers  in  par- 
ticular he  would 
certainly  have  advised 
the  use  of 

SIMPLEX 
CONDUITS 


SIMPLEX  CONDUITS,  Ltd., 

Ciarrison      Lane,       Birmingham. 
n3-117.  Charing  Cross  Rd.,  London,  W.C. 


MAHCHEiTER— 16,  Corporation  Strei'. 
CLAStJow— 72a,  Waterloo  Street. 
Newcastle— 61,  Hieh  Bridge. 
Bristol — II,  Denmark  Street. 
Belfast— 88,  Wellesley  Avenue. 


Leeds— 6,  White  Horse  Sirtot. 
Liverpool— 96  Whltcrhapcl- 
Swansea— 14,  Heathfiold  Street 
Cardiff— 4,  WcstRate  Street. 
Aderdben— l.Crlmon  Place. 
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ELECTROLYTIC  CONDENSERS 

FOR    

ELECTRO-PERCUSSIVE    WELDING. 

See    article     in     "The    Electrician"    of    April     9th. 

We    have  for    many   years    given    our    careful    attention    to   this  type    of    Condenser,    and 
have    evolved    a    strong,    practical   type. 


ISENTHAL  &  CO.  (  7  )  denzil  works,  neasden,  london,  n.w 

Contractors    to    the    Admiralty,    War   Office,    India    Office,    Colonial    Office,    and   the    Postmaster-General. 
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ton  "'  generator  of  1;)0  k\v.  (Mjiacity  niniiing  at  :585  revs,  per  iiiin.. 
delivers  tliree-pliasp  power  at  500  volts,  25  eyeles,  and  is  drive;)  direct 
through  ropes  from  ;i  main  mill  engine.  One  of  the  power  eiixuits 
is  connected  to  a  120  h.p..  490  revs,  per  min.  "  Wittoa  "  three-phase 
slip-ring  motor,  which  drive?  about  (i.OOO  spindles  from  a  coitral 
point.  This  motor  works  in  conjunction  with  two  45  n.i'.  water 
turbines  running  in  parallel.  The  water  turbines  draw  their  water 
from  the  river  Mersey,  and  an  ingenious  arrangement  lias  been 
adopted  to  overcome  the  variation  in  the  water  supply.  The  motor 
is  of  sufficient  cajiacitv  to  take  the  full  load  of  the  (i.OOO  siiindlos  wlic  i 
the  water  supi)ly  fails.  Wlicn  there  is  a  water  supply  availal)l('  I  he 
arrangement  is  such  that  the  turbines  take  as  much  load  as  the  water 
supply  will  permit  and  the  motor  develops  the  additional  powci'. 
This  is  accomiJislied  by  me.ans  of  ,1  sjieeial  clutch  whereljy  wlien. 
through  the'  scarcity  of  water,  the  s'ee  1  of  Ihc  tinbines  drojjs.  they 


_l)KTAii.F.D  View  of  the  Tndividuai.  Motors  axd  Matn 

■SWITCHKS  IS  TIIK  H.VfKOKOlSn. 


are  instantly  cut  out  and  the  motor  lakes  Ihc  full  loa  1.  .\s  .soon  as 
the  speed  of  the  tiirliines  comes  up  again  the  clutch  acts  to  effect 
engagement  between  the  turbines  and  The  motor,  so  thati  the  load  is 
Hhnred  as  before. 

.\nothcr  circuit  pas.ses  to  distribute  power  in  another  part  of  the 
mill  wherein  are  iiiNtalied  10  doubling  frames  aggregating  4,000 
spindlc-t.  These  frames  are  individually  drivcm  by  three-phase 
s(|uirrel-cage  "  Wit  ton  "'  I,4il0  revs,  per  min.  motors.  Kach  motor 
is  inoiintod  on  a  be  Iplato  complete  with  oil-immersed  chain  drive  in 
a  i'u.tt-iron  cusfj,  whirh  enables  the  tin  roller  shaft  to  bo  driven  at  the 
correct  HpcutI  through  a  friclion  dutch  and  a  Hexiblo  coupling.  The 
drive  in  ho  arrange  I  that  by  ili.scomiecling  the  lloxible  cou|)ling  Ihc 
whole  gearing  can  be  slimg  over  approximately  45  (leg.,  thus  makiiiy 
111'-  fr.iirie  gearing  accesHible  wilholil   inlerfering  with  the  motor  or 

■       Mflg. 

niitnrs  are  nin  up  to  spec  1  by  star-delta  starters  of  a  compact 
I  '  iiiivciiiciiliv  siiiiiLli'l   iii'iu    till'   iiiiitiir.        riii<<i'  ..iMriiM-  I'liii 


be  left  to  the  operation  of  the  work])eo)ile.  They  are  j)rovided  with 
mistake-proof  devices  wliich  fully  jirotect  the  motor  against  daniaiic. 
We  understand  that  this  installation  has  solved  for  the  ownei-s  a 
difficult  problem,  as  the  small  headroom  available  would  have  male 
mechanical  transmission  an  impossible  solution.  We  are  indebted 
to  Messrs.  Thos.  Rejniolds  (Ltd.)  and  the  G.E.C.  for  the  informa- 
tion and  illustrations  which  make  up  the  foregoing  article. 


SIEMENS  RAILWAY  AND  SHIPS'  FITTINGS. 

The  adoption  of  mct:tl  lilanicn:  lam|is  for  railway  and  steamshi]) 
lighting  has  resulted  in  the  production  of  belter  illuminal'on  for  less 
generating  cost.  The  bulb  shapes  of  the  lamps,  however,  differ 
materially  from  tliose  of  carbon  filament  lamps,  and  fittings  designers 
were  confronted  with  the  task  of  originating  new  fixtures  to  meet 
the  altered  conditions.  Some  of  the  latest  S  emens  designs  embody 
sc'cntilic    Ldassuarr    and    improved    arrangements    for    lamp    and 


retlcclor  replacemenl.s.  Fig.  1  illustralcs  a  ceiling  .ship  fitting  with 
a  stil(^tto  holoj)hane  reflector  bowl.  The  supporting  ring  is  rigidly 
lixed  to  tlie  wood  block,  and  is  provided  with  hinge  and  lock,  so 
that  by  the  use  of  a  ra  Iway  key  cither  the  bottom  reflector  or  the 
lam])s  are  ea.sily  accessible.  Fig.  2  shows  a  side  bracket  with  angle 
leiling  plat(!  and  holophane  pine.  For  ships'  saloons,  lounges,  &c., 
where  th(>  height  is  necessarily  limited,  these  two  designs  are  proving 
exceptionally  iLseful.      For  car'-iage  lighting  the  ceiling  fitting  is  almost 


I'm:.  :t. 

universallyemployod,  and  Fig. :{ shows  an  interesting  design  which  <le- 
serves  reference.  Those  are  being  supplied  to  the  London  &  North- 
Western  Hail  way  Co.  for  I  he  already  elect  ri  tied  portion  of  their  systt  m 
betw(.en  Kustonaiid  Watford.  'I'he  bases  arc  of  hard  wood,  with  meUij 
rings  securely  lixed.  The  upper  ring  contains  a  white  vitreous  enamelled 
lelleclor.  holed  lo  allow  for  I  wo  lamps  ;  I  he  liol  loin  rim;  is  hingiMl  lo  I  ho 
iippiM,  aud.arr  cs  a  i  Icai   -las,  bowl.      The  head  li^ht  tilting  (l'"ig.  •) 
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VICKERS  Limited 


ELECTRICAL    EQUIPMENT   ^ 
of  every  description       ■^m^m 
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FERRY 


GONSTANTAN 


WRITE    FOR   PARTICULARS    OF    FOURTEEN     GRADES    OF 

British-Made  Resistance  Materials 


TO:- 


♦♦     MAKERS: 


H  HENRY  WIGGIN   &  CO,  Ltd., 

:j  George  Street,  Birmingham. 
** 

♦♦  jpi  CPHONt  :  6400  CENTRAL 


WIOaiN  BIHMINUHA^ 


LIONEL  ROBINSON, 

3,  Staple  Inn,  London,  W.C. 

J  CI  CPHONE:  6323  HOLBORN. 

'  ^'-'-aRAMSi   "FERRYDOM,    LONDON." 


♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 


SVPTLEMENl  to  "The  Electrician,"  April  16,  1915. 


14 


is  a  distinct  improvement  on  the  existing  patterns.     The  lamp  is 
centred  in   a  parabolic   reflector,  -which  ensures   a   perfectly   even 


light  on  the  flat  glass  fixed  in  front, 
dispensed  with,  as  a  beam  of  1  ght  may 
cause  inconvenience  to  drivers  of  tra'ns 
traveling  in  the  opposite  direction. 
An  iron  back  jjlate  provides  a  fiistening 
to  tlie  dashboard  from  behind,  and  the 
front  ring  provides  a  fastening  from  the 
front.  Consequently,  it  is  possible  to 
replace  the  lamp  from  the  inside  or  the 
outside.  A  considerable  quantity  of 
these  fittings  are  in  use  on  this  railway 
svstem.  Messrs.  Siemens  Bros.  DjTiamo 
Works  are  prepared  to  design  and 
sui)ply  all  classes  of  fittings  for  railway 
and  steamship  work. 


The   bull's   eve  has   been 


decided  to  hght  the  new  annexe  with  half-watt  lamps.  It  w 
recognised  that  if  these  were  not  properly  installed  theu'  brilliaii. 
would  be  too  great  for  comfort.     Demonstrations  of  various  fori 


LONDON'S  LATEST  IN  SHOP 
LIGHTING. 

That  the  lighting  of  a  shop  can  be  so 
good  as  to  be  the  subject  of  praise  by 
the  shoppers  is,  to  say  the  least,  un- 
■  usual.  We  give  particulars  herewith 
of  an  installation  which,  by  the  ex- 
cellence of  its  results,  has,  we  gather, 
earned  pubhc  apjireciation. 

When  it  was  recently  announced  that 
a  provision  department  was  to  be 
inaugurated  at  Selfridge's  it  was  ex- 
pected that  it  would  represent  the 
■■  last  word,"   and   accordingly  it  was 


Sklfridge  &]|Co.,^Ltd.,  Oxpokd  Strekt.  \\ .     \  ii  \v  showing  Xurth  End  of 
B.T.H.  "Lumisa"  Semi-indirect  Fittings  with  Half-watt  La 


Marble  Market. 

Mrs. 


iSKLrniDOi;  &  Vo.,  I.til,  (>xkiiid  Sthklt,  W.     Coiinku  ofObockuv^Di  rM:TMi  n  r,  I'jrsr  Floor. 
B.T.H.  "Eve-Kest"  System  or  Indirect  Lkiutino  with  Hai-i'-watt  Lamps. 
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Despatch 

your 

Orders 


tS- EVERYTHING  ELECTRICAL 


THE  EDISON  &  SWAN 

UNITED     ELECTRIC    LIGHT    Co.,    Ltd., 

PONDERS   END,   MIDDLESEX, 
or  Branches. 


We  are  in  a  position  to  supply  you  with 
every  requirement  of  All  British  Manufac- 
ture for  the  complete  installation  of  Elec- 
tric Light,  etc. 

Your   Orders    or   enquiries   for   the    followine  will 
attention:— 

Cut  Outs. 
Fuseboards. 
Phlatta  Switches, 
H.V.  Switches. 
Wood  Blocks, 

'  ROYAL  EDISWAN  "  DRAWN  WIRE  LAMPS, 

etc.  etc.  etc. 


Lampholders, 
Keyholc'ers. 
Pear  Switches. 
Wires  and  Cables, 
Jointins  Material. 


EDISmN 

EVERYTHING 
ELECTRICAL 

II  ustrated  Catalogues 

dtaline  with  Ediswan  Electrical  Goods 

forwarded  free  on  application. 

Fully  Licensed  under  British  Patents  Nos.  21513  06,27712  03  and  others. 
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SLATE 


INIGO    JONES   &   CO., 

Tudor  Slate   Works, 
GROESLON,  R.S.O.,  NORTH  WALES. 

Slates  Drilled  j  Shaped  to  Specification. 

SLATE  WORK  tor  ELECTRICAL  ENGINEERS. 


of  lighting  were  made,  and  after  tests  it  wa.s  agreed  that  the  system 
of  hghtiiig  which  met  the  case  from  all  points  of  \ie«-  was  tlic 
B.T.-H.  ro."s  ■"  Eye-Rest  "'  system  of  indirect  ligliting.  When 
eiiuipped  with  omaniental  bowLs  characteristic  of  the  "'  Eye-Rest  " 
.system  the  dazzling  filaments  of  half -watt  lamps  provide  an  agreeable 
lighting  result. 

1'he  system  is  installed  on  the. ground  floor  and  the  first  floor  of 
this  large  block  of  buildings,  as  shomi  in  the  photo  reproductions. 
These  are,  we  understand,  from  untouched  artificial  light  ]ihoto- 
graphs,  but  we  are  informed  that  they  do  but  scant  justice  to  the 
installation.^  The'Iighting'must  be  seen'to  realise  the  value  of  the 
illuminatingcngirieering  skill  applied,  'The  j","Eye- Rest  '    fittings 


PUSH-BUTTON  PRINTlNa  PRESS  CONTROL, 

The  Igrauic  press  control,  while  it  retains  advantages  secured  bv 
the  newspaper  printer,  including  starting,  stopping,  crawling,  "  inch- 
ing." retarding,  accelerating  and  dynamic  braking.  Ls  so  simple  aiid 
comparatively  inexpensive  that  it  is  being  rapidly  adopted  by  many 
printing  offices  for  the  control  of  wharfedales"  and  even  "smalle'i, 
machine?.  This  new  button  controller  has  four  pushes,  marked  i 
respectively  ''start  and  accelerate,"  "retard,"  "inch"  and 
'"stop."  The  feature  which  simplifies  the  design  is  the  patent !, 
compen.sated  solenoid  which  is  emplo.ved  to  operate  the  contact 
lever.  This  solenoid  is  designed  so  that  its  "  pull  "  can  be  varied 
at  will  by  pressing  the  push  button.  The  magnetic  strength  of  the 
solenoid  is  thus  imder  the  control  of  the  push  buttons,  so  that 
by  pressing  one  or  other  of  them  the  operator  causes  the  contact  lever 
to  move  u])  or  down  over  the  contacts  or  stop  in  any  position  accord- 
ing to  requirements. 

If  the  ■■  start  and  accelerate  "  button  is  pressed  momentarily,  the 
motor  will  coinmence  to  revolve  and  will  continue  to  rmi  at  the  lowest 
or  "  crawling  "  speed  even  after  pressure  on  the  button  is  withdrawn. 
If  the   pressure  is  maintained,  the  motor  will  gra  luallv  accelerate 


Sklfhidok  &  Co.,  Ltd.,  Oxfokd  Strkkt,  W.     Counki:  oi-  I'ltovi.sios  I)i:i'M{T.mi:nt.  Ckoind  I'i.dou. 
B.T.H.  "Evi;-1!i:st"  System  oi'  Indiukit  Lichtixo  wnii  II  vi.i-watt  La.mts. 


I!.  T.ll.  ••  ICyk-Ulst"  l.NuiRKt  r  I'rrTEX 

AS    ISKll    IN    PltOVISION   Dl-.I'AliTMKNT. 


are  equijipe  1  with  a  powerful  X-ray  reflector  which  is  in  proper  focal 
jiosition  with  the  half-watt  lilamont,  and  which  redirects  the  light 
on  to  the  ceiling  from  whence  it  is  distributed  below.  In  the  base- 
ment «enii-indirccl  lighting  with  half-watt  lamps  is  employed,  and 
the  "  Lumina  "  palleni  of  lilting  is  use  1.  The  lighting  results  in  this 
cave  are  also  in  every  way  excellent. 

The  lav-out  and  general  appearance  of  the  shop  make  it  uni<pic, 
and  rcdect  great  cielil  on  .Mr.  H.  .1.  Clarke,  who  is  in  charg(>  of  Messrs. 
.'^elfridge's  J5iiilding  and  KipiipincTil  Department.  'I'lic^  contractors 
were  iMc-wrs.  Rashleigh,  I'hipps  &  Co. 

.Mazda  half- watt  lami)s  were  ii.ved  througfimit,  and  we  may  remark 
that  their  intrinsic  brilliancy  is  eight  times  greater  than  that  of  ordi- 
nary metal  filameit  lamps;  the  tilanuvits  therefore  must  be  ob- 
.s<  lire  I,  they  must  lie  equipped  with  well  ventilatol  fittings,  so  that 
the  heal  may  be  properly  carrier!  olT.  Attention  to  these  details  will 
ensure  such  results  as  have  been  obtaine.l  at  Selfridge'.s. 

Ferranti  Ltd 

Central  House,  Kingsway,  London,  W.C. 
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until  full  .s|icod  is  reached  i.r  until  the  pressure  is  released.  Imme- 
diately the  operator  ceases  to  press  the  button  the  movement  of  the 
contact  lever  ceases  and  the  motor  conse(piently  continues  to  revolve 
at  the  speed  wdiich  has  been  attained.  To  "inch"  the  ])ress.  it  is 
(inly  necessary  to  press  the  "  inching  "  button,  whic  h  will  cause  llu' 
motor  to  run  at  its  lowest  sjieed  so  hmgas  pressure  on  the  button  is 
n\aintiiined.  Directly  \\v  button  is  released  the  motor  circuit  is 
ope;u^  1.  If  the  "retard"  button  is  pressed  when  the  motor  is 
running,  it  has  the  elTect  of  slowing  down  the  motor,  but  as  .soon  as 
pre.s,suie  of  the  button  is  released  the  contact  lover  of  the  controller 
ill! mediately  ceases  to  nvovo,  the  slo\ving-down  ))roces.s  stops  and  the 
motor  continues  to  revolve  at  the  speed  which  had  been  reached.  .\ 
depression  of  the  "  stop  "  button  will  always,  under  any  t  ircnm- 
stances,  open  the  main  motor  circuit  by  means  of  the  controller  and 
so  bring  the  motor  to  rest.  The  "  stop  button  is  a  master  button  ; 
that  is  to  say,  if  any  other  button  should  be  pressed  at  the  same  timo 
as  tho  "  stop  "  button  it  would  have  no  other  elfect  than  to  stop  the 
motor. 

It  is  possible  with  this  eontrollcr  to  employ  field- regulating  re.sist- 
ance  for  increasing  the  speed  above  normal,  series-regulating  resist- 
ance for  reducing  speed  below  normal,  and  armature-diverting 
resistance  for  obtaining  a  crawling  spee  1,  so  that  prai'lically  any 
range  of  speetl  control  can  be  provided. 

Tlic  Igranic  Electrii-  Co.,  Queen  Victoria-street,  r.,<)M<l'in,  E.C..  will 
supply  fuller  details  ami  jirices  on  application. 


PrInUd  ui<l  PublUhrt  by  GEORGE  TUCKER,  at  ths  Editorial.  Printing  and  Publishing  OmcM.  1.  2  and  3,  Salisbury  Court,  Flbbt  Strbst,  In  lh«  CH/  o( 
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Event  of  thk  Week. —  \  i^as  explosion  duiitin  the  night  in 
y'althamstow  i<  mistaken  for  the  attentions  of  :i  Zeppelin. 

Even  the  lift  boy  is  th>i  enemy  (  f  H.I.M.  the  Kaiser,  as  is 
ptly  shown  by  the  adjoining;  illustration  which  we  reproduce 
roDi  that  excellent  house  origan  of  Marryat  ct  Place,  "  The 
Inaineerins    Gazette."     Some    lift    bovs.   and    men    for    that 


••  Wfiono  Lift,  Sir(e),  this  doesn't  oo  dow.s  i.owku  than  thk 
Rvskment!' 

latter,  aie  quite  witlioul  Inimoui'.  The  youth  in  the  pictuic;, 
owever,  has  excelled  himself,  in  suggesting  that  some  spot 
iwer  than  the  basement  would  naturally  i)e  the  Kai.sor's 
estination. 

An  advertisement  in  the  "  Engineer  '"  reads  as  follows  ; — 
W.\NTED. — Electrician  Mechanic  at  mansion  of  titled  gentleman, 
)  Take  Charge  of  Electric  Heating  and  .Small  Pumping  Plant,  and 
upervi.se  Maintenance  of  Motor  Cars,  having  two  chauffeur  mccha- 
ics  under  him.  I5eautiful  modern  six-room  <ottage  with  large 
arden  well  furnished  with  fruit  trees,  2J  mile;  from  station.  Kre- 
uent  trains  to  large  city  7  miles  away.  Present  man  seven  year.s 
1  situation,  leaving  for  more  important  po.nition. 
fe  must  have  been  a  — ■ — well,  anyway,  here's  a  job  in  a 
housand  praetically  going  for  the  asking  ' 


■  KM'KNSKS     P.Ml 


A  .SONG  OF   KOOT-CAXDLr'X 
'Twas  by  Queen  .4nna"s  ancient  Gate  Llio  illnininatciis  dwelt, 
Their  origin  wa.s  partly  Yank  and  jiartly  -Anglo-Celt. 
They  manufactured  glolx^s  and  shades  for  various  kinds  iifjainps, 
.-\nd  when  they'd  nothing  else  to  do  they  licked  Insnraiu'e  .stamps. 
.And  all  the  world  drove  iip__l<i  see  how  tliey  could  demonstrate 
That  half  a  watt  within  their  ulohes  would  well  illnniinate 
.-V  showroom  ami  an  office  and  a  demonstration  booth. 
Nor  strain  the  <'ye,  but  rather  woidd  thi^  .senses  gentlv  soothe. 
It  soothed  the  stati  so  wondronsly  that  tlx^y  were  half  asleep 
.\nd  nodding  o'er  their  musty  l)ooks.     The  shareholders  might  weep 
.And  wail,  "  VVe  have  no  dividends,  have  pity,  we  are  poor." 
The  Staff  could  scarcely  raise  a  yawn,  and  answered  with  a  snore. 
Cnlil  a  hustler  came  along  to  rouse  them  from  their  dmaiu.s 
With  methods  of  efl(icien<\v  and  .systematic  schemes 
To  tear  tlieiu  from  their  torpiil  ways  with  Transatlantic  hand 
.\n(l  teach  them  that  a  man  who  siKired  deserved  to  he  trepanned. 
But  when  tlu^y  found  they  had  to  work  there  wa.s  an  awful  row. 
They  used  bad  words,  and  one  of  them  was  heard  to  say  "  Bow. wow  "  ! 
Hut  now  they  have  to  be  at  work  at  thirty  after  eight. 
And  are  reproveil  if  they  should  l)e  more  than  an  hour  late. 
And  only  hav(r  an  hour  f(H'  lunch — 'twill  r\un  their  digestion — 
And  not  have  t<-a  till  half-past  five.   This  rule  they  also  (picstion. 
A  ■■  bo.ss  "  there  is  to  every  man  to  .see  he  does  his  work. 
Slackers  to  be  deported  and  to  go  to  figiit  lla^  T'urk. 
.-\  meeting  of  the  Board  takes  place  on  evei'v  blessed  <lay         .. 
Kor  tf>  discuss  the  policy,  and  w  ho  shall  i;o  or  stay. 
And  every  man  now  writes  ;ni'i  -rjn    .1  most  [lolite  rei^ncst 
That  he  shall  have  his  salai  \    11       1  ii.  .  .m^e  he  is  the  best] 
And  most  efficient  member  <»l  1  hi-  -1  1.  nl  itji-  staff. 
But  once  they  answered  with  a  snore     the  Boartl  now  with  a  laui;h. 
()  !    I  could  tell  you  many  things,  ami  none  of  them  be  lies. 
But  pei-sonal  feelings  I  will  spare  aiul  merely  generalise. 
Antl  should  you  ask  nu'  what  1  mean  by  this  my  doggerel  lay, 
1  merely  answer  with  a  grin,  and  go  upon  my  way, 
"  Jt's  Spring  !     Tin-  Spirit  moved  mi',  and  I  had  to  have  my  say  !  " 

Akon. 
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Bpanohes  In   Principal   Towns  Abroad. 


ming  basin  was  boarded  over  and  the  hall  used  as  a  balhoom.  the  ga^ 
hghting  was  found  totally  inadequate,  and  was  supplemented  by  four 
flame  are  lamps.     When  the  Baths  Committee  decide!  upon  the 
building  of  the  Queens  Hall  the  illumination  was  entrusted  to  elec- 
tricity, and  serai-mdirect  miits  were  installed.     The  effect  of  this  was  , 
so  satisfactory  and  created  such  an  impression  with  the  Committee  \ 
that  the  Lucas  gas  lamps  in  the  Kmgs  HaU  were  removed,  and  the  i 
illumination  was  imiformwith  that  of  the  Queen's  Hall  by  the  instal- 
lation of   modem  semi-indirect  units.     These   fittings  will   also   lip 
noticed  in  the  illustrations.     After  so  long  a  period  of  vascillation 
between  the  two  methods  of  hghting  the  electricity  department  feels 
particularly  proud  of  the  fact  that  tlie  electrical  system  has  o?eii4 
finally  adopted  throughout  the  building.     In  this  connection  theyL 
regard  their  triumph  as  complete  by  the  recent  installation  of  the' 
electric  cooking  equipment,  which  we  have  already  fully  described. 

The  whole  of  the  electric  hghting  installation  was  carried  out  under 
the  super\-Lsion  of  the  Bradford  Corporation  electricity  department. 
The  Queens  Hall  installation  was  put  in  by  Messrs.  CoUinson  Bros., 
of  Bradford,  the  wiring  being  run  in  solid-drawn  screwed  conduit. 
All  fittings  were  supphed  by  Messrs.  Peyton  &  Peyton  (Ltd.).  Bir- 
mingham. The  general  lighting  of  the  hall  is  semi-reflected  by 
means  of  30  chain  pendants  with  Pearlite  bowls.  The  cafes  situated 
on  the  groimd  and  first  floors  and  the  large  dining  hall  in  the  base- 
ment are  also  illuminated  by  means  of  Pearlite  bowl  chain  pendsnts. 
Extraction  fans  (electrically-driven)  are  fixed  in  the  roof  of  the  main 
hall,  and  also  in  the  dining  hall. 

The  stage  lighting  consists  of  two  battens,  fitted  with  32  c.p. 
lamps,  56  white.  18  red,  and  18  green  ;  a  float  fitted  with  7.1  wliite, 
22  red  and  22  green  lamps  ;  and  proscenium  lengths  each  containing 
20  white  lamps.  Liquid  dimmers  are  fixed  in  these  circuits.  Port- 
able stage  arcs  are  also  provided.  The  stage  is  so  situated  tliat  it 
can  be  used  for  either  the  Queen's  Hall  or  the  King's  Hall,  fireproof 
curtains  being  lowered  or  raised  as  required.  The  float  and  pros- 
cenium lengths  are  .semi-portable,  so  that  they  may^be  used  for  the 
Queen's  or  the  Kings  Hall.  Electric  programme  indicators  are  also 
fitted  on  the  walls  of  both  prosceniums. 

The  .stage  lighting  and  that  of  the  auditorium  of  the.  Queen's  Hall 
are  controlled  from  a  board  on  tlie  stage  consisting  of  two  panel  , 
equipped  as  follows  : — 

Xn.   1. — A  d.p.  "  black-out  "  switch   is  provided  for  the  batters. 


ELECTRICAL    INSTALLATION 
AT  BRADFORD  KURSAAL. 


In  our  Issue  of  March  19  we  gave 
some  particulars  of  the  cooking 
equipment  installed  by  the  Bradford 
Corporation  electricity  department  at 
the  new  Kursaal,  Queen-street,  Brad- 
ford, .^[r.  T.  Roles,  the  borougli 
electrical  engineer,  has  now  kindly 
supplied  us  with  some  additional  in- 
formation regarding  the  lighting  and 
power  installations,  and  these  will  be 
found  of  interest.  What  is  now 
known  as  the  Kursaal  was  formerly 
one  of  the  many  baths  which  the 
Bradford  Corporation  has  put  down 
within  it.t  area.  By  an  extension  of 
the  building  and  the  erection  of  a 
large  auditorium  it  is  now  possible  to 
employ  the  Kursaal  for  a  variety  of 
puii)o.ses.  Dtiring the siiminer months 
(he  B:iths  Hall,  now  known  as  the 
King's  Hall,  is  thrown  open  for  swim- 
ming purjio.-ies  and  also  for  polo 
matchoH,  swimming  galas,  &c.  The 
new  building,  known  as  the  Queen'.s 
Hall,  is  immediately  adjoining,  and 
the  two  hulls  can  he  thrown  into  one 
by  the  raising  of  fire|)roof  curtains, 
which  are  hoti.sed  in  a  heavy  wall 
between  the  two  buildingH.  It  is  also 
pu.sxible  to  lower  a  stage  at  this 
jioint,  and  performances  can  be  given 
til  ftiidienre.s  in  either  hall.  This  ar- 
rangptnenl  will  be  undersloorl  by 
ri'fiTciiii' to  the  ilhist  rat  ions  opposite. 

In  the  first  inslnncc  the  Flaths 
Hall.  «.^  il  was  then  known,  wiw 
li«ht<fl_  hy^  Lucan  gas  lamps,  nnd 
'JlirinK'^lhPjWinlor,  when    the   swim- 


1        ll 
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Tin;  DnMi:  of  the  Queen's  HalL 
TiiK  MroDLE  Cafe,  Queen's  Hau.. 
Tun  Qi-een's  Hau,  anu,'  Tiiuoufm  I'bohcenii'm,  the 
Kino's  Hai.i,  as  Swimmin";  Bath. 


4.  Anothek  View  oi*'  the  Midui.k  Cai'E. 

5.  The  Kinu's  Hall  Swimming  Bath. 

(i.  The  Electric  Sebvery,  Queen's  Hall. 
7.  Tnr.  Kiectrio  Kitchen.  Queen's  Hall. 


BRADFORD    KURSAAL    ELECTRICAL    INSTALLATION. 
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Farringdon  Ave.,  London,  E.G. 
Bathurst  Works,    Witton,    B'ham 


rioat  and  prosceniuiii  length.--.  A  sepanite  switeli  is  also  li.\e<l  for 
each  batten  and  tlie  Hoat  ;  also  circuit  switches  and  fuses  forwliite, 
red  or  green  lanip.i  as  rc(iiiired.  B.J',  switclies  and  fuses  are  also 
provided  for  the  stage  switch  phigs. 

No.  2  consists  of  a  "■  black-out  "  switch  for  auditorium  lighting, 
also  a  ■'  black-out ""  for  the  King's  Hall,  and  a  "  black-yut ""  for  the 
stage  I>lugs  ;  IXI'.  s\vi(ches  and  fu.ses  for  the  stage  arcs  and  l)lngs  ; 
and  circuit  switches  and  fuses  for  general  lighting. 

Three  switch  plugs  are  fixed  on  each  lloor  for  use  with  a  vacuum 
cleaner  or  for  teniporarj'  lighting  arrangements.  The  lighting  of  the 
cafes,  cloak  rooms,  &c.,  is  locally  controlled. 

The  lighting  of  the  King's  Hall  is  also  carried  out  by  means  of 
I'earlite  bowls  and  chain  ])endauts,  for  which  pui-pose  27  are  u.sed. 
eight  containing  "ilHI  c.]).  lamps,  and  the  others  being  lifted  with 
three  M  c.]).  lamps  in  each.  These  lillhigs.  also  the  "  Kxil  "  and 
other  signs,  are  controlled  fron\  anolher  switchboanl  on  the  .stage, 
which  takes  its  sui)])ly  from  No.  2  panel  of  the  nuiin  switchboard. 
Inthe  dressing  room  12  three-light  litlings,  with  Holophane  .shades, 
are  installe<l.  These  llttings  an<l  the  lighting  of  the  otiice-.  waiting 
and  rt-fresbniei't  room-.,  are  locally  cont lolled. 

The  King's  Hall  inslidlation  was  not  carric<l  out  inilil  a  few 
months  after  the  wiring  of  the  (Queens  Hall,  the  Hallis  Committee 
iM-ing  'ill  well  satisfied  with  the  etliciciicy  of  the  lighting  of  the  latter 
huililing  thai  they  gave  ii'sl ructions  |o  the  eli-clricity  (lej)arl merit  to 
submit  a  scheme  for  llie  lighting  of  the  King's  Hall.  This  was  done 
and  till-  installation  duly  carried  out  by  Mr.  .lames  Tate,  of  Bradford. 

.•\  cinema  ojierating  room  is  built  in  (he  (Queen's  Midi,  .\  switih- 
bonni  is  fixe<l  here  for  controlling  the  lantern  and  spot  an;;  it  co!<- 
sistH  of  a  voltmeter  and  ammeter,  fuses  and  a  I). I',  change-over 
switch,  the  supply  being  obtained  from  a  molur-goiicrator  fixed  in 
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llK-'l:a>ienienl   or  through  a  stand-by  resistance  on  the  Corporation 
suj)j)ly ''main?.^  Two^arc   regulating   resistances  are   fixed,   also 
dimmer  for  the  auditorimn  lighting,  this  being  necessary  when  the 
hall  is  used  as  a  picture  house. 

Tlie  Corporation  supply  mains  are  brought  into  a  small  room  in  the  I 
liasement  set  apart  for  the  meters,  &c.  .-V  duphcate  supply  at  230 
and  460  volts  direct  current  is  available,  this  being  obtained  through 
a  triple-pole  change-over  switch,  from  which  the  following  d.p. 
switch-fuses  are  supplied  :  Two  each  of  300-ampere  for  cookicg 
apparatus,  one  150-ampere  for  No.  2  panel  of  stage  switchboard, 
one  UX)-ampere  for  No.  1  panel  of  stage  switchboard,  one  100-ampere 
for  stand-by  resistance,  one  60-ampere  for  motor-generator. 

As  it  had  not  been  decided  to  install  electric  cooking  apparatus 
imtil  the  decorating  was  practically  complete,  it  was  found  neee 
sary  to  rmi  most  of  the  wiring  on  the  surface.     The  mains  wen 
carried  up  the  lift  well  m  screwed  conduit  to  distribution  boxes  i 
each  floor.     From  these  boxes  to  the  d  p.  switch-fuses  screwed  con? 
duit  was  also  used.     From  the  switches  to  the  apparatus  it   was 
decided  to  employ  twin  lead-covered  V.l.R.  cables,  the  lead  sheathing 
being  used  to  earth  the  apparatus.     The  cooking  equipment   was 
supplied  by  the  Brompton  &  Kensington  Accessories  Co.  (Ltd.).  of 
London,  with  the  exception  of  the  geysers  and  towel  rails,  wliich 
were  obtained  from  the  British  Electric  Heater  Co.  (Ltd.),  of  Glasgow, 
and  the  copper  boilers  in  the  basement  serverj'  which  were  provided 
by  the  Bradford  Corporation  electricity  department.     The  makers 
claim  that  the  cooking  apparatus  installed  is  capable  of  prox'iding  a 
table  d'hote  dinner  for  500  persons. 


SHOP  WINDOW  LIGHTING. 


Interest  generally  attaches  to  any  attempt  made  to  standaixlise 
articles  of  everj'day  and  almost  imivel'sal  use,  especially  when  to 
such  standardisation  is  added  the  re-designing  of  these  familiar 
objects  on  scientific  Uncs.     An  important  case  of  the  kind  is  tlic 


\\l^j  JU4'  ]i^*^ 

Fl.lITKD  Silicic.  Pl.MN  SCOOC.  HKMlsrHEItllM.. 


complete  series  of  .seven  shop  wi'-dow  rcHectoi-s  just  brought  out  \i\ 
the  General  Electric  Co.,  consisting  of  the  following  types  :  (1)  Shell, 
(2)  fluted  scoop,  (3)  plain  scoop,  (4)  hemisphe.ical.   (o)   horizontal 


lloHizoNTAL  1'\i;aiii«i.ic.     \'i'.iiruAi.  1'au  Mioi.ii-.  Coxic. 

liarabolic,  ((>)  vertical  parabolic,  (7)  conic,  all  of  which  (except  thi 
hemispherical)  are  made  in  two  sizes,  the  snudler  designed  for  a  lamp 
up  to  the  30  watt  size  and  the  larger  for  lamps  tip  to  the  liO  watt  si»  " 


"I'l 


EDISWAN 
EVERYTHING    ELECTRICAL 

[See  Advli.  on  pagea  v.  and  xx.). 
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HIGHEST 
BRITISH 


GRADE 
CABLE 


i.ir  i-vuiy  class  of  installaliuii  is  mamilacluvcd  liy 
the  Western  l-Ucctric  Co.,  Ud.,  at  their  works  al 
North  Woolwich.  Western  Electric  Tclephom 
■lek-Kraph  and  Power  Cables  are  giving  highly  satis- 
iaclory  service  in  all  parts  of  the  world. 
Voii  cannot  do  better  than  to  refer  all  your  cable 
.schemes  to  our  staff  of  engineers  for  expert  advice 
in  the  matter  concerning  the  choice  of  the  most 
siiit.ilile  cable  for  your  particular  purpose. 


C'lhlr  llawllmok  will  I 

I, .11.,      ,,i,l      .i,..,n      r., III.  si 


BIRMINGHAM  GLA.SGOW  LKtDS  MANCHESTER 

JOHANNESBURG  SYDNEY  BUENOS    AIRES 
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Manufacturers  of 


PHOSPHOR  BRONZE, 

6UN  METAL,  MAN6ANESE  BRONZE, 

Brass  and  Copper 


Tubes,  Sheets, 

Rods,  Wire,  and 
CASTINGS. 

PHOSPHOR  TIN. 

PHOSPHOR  COPPER. 


CHARLES  CLIFFORD  &  SON,  Ltd. 


BIRMINCHAIVI. 


thus  ensuring  any  pear-shaped  himp  of  the  usual  sizes  having  its 
correct  reflector. 

All  these  reflectors  are  more  efficient  than  their  predecessors,  and 
in  addition  to  having  scientific  contours,  they  effectually  screen  the 
light  from  the  eyes  of  persons  looking  in  shop  windows,  so  desirable 
at  all  times,  and  also  very  necessary  at  the  present  time  to  comply 
with  the  police  regulations.  Special  care  has  been  taken  to  see  that, 
the  shade  carrier  ring,  which  holds  the  reflector  in  position,  is  easily 
accessible.  The  special  feature  in  the  case  of  the  deep  conic  and  ver- 
tical parabolic  patterns  is  the  provision  for  the  necessary  ventilation. 

The  finish  is  nickel  plating,  which  assures  the  maximum  amount 
of  reflection  being  obtained,  while  the  contour  being  scientificall  ■ 
designed,  the  light  is  projected  in  a  manner  which  turns  it  to  fullest 
advantage.  A  neat  folder,  No.  F.1902,  giving  particulars  and  illus- 
trations of  these  reflectors  in  tabulated  form,  together  witii  a  table 
of  lamp  prices,  will  be  sent  on  application. 

This  effort  at  standardisation  is,  we  understand,  attributable  to 
the  (ieneral  Electric  Co.s  illuminating  engineering  department,  who 
may  be  considted  on  all  shop  illumination  matters  in  which  they 
spiciali-ic. 


AN  INTERESTING  ALUMINIUM  FURNACE, 

The  a))|li  a'.ion  of  ahnniniuni  and  it-,  alloys  to  industrial  jnirposc 
has  extended  so  considerably  in  recent  yeanj  that  the  subject  of  their 
melting  row  appeals  to  a  number  of  manufacturers.  Generally,  the 
meltirg  of  these  metals  has  been  effected  in  open  crucibles,  which 
allow  atmospheric  oxygen  to  attack  the  molten  metal  with  th.;- 
consc()uent  formation  of  dross.  Other  drawbacks  to  uieliing  alu- 
minium in  this  manner  are  known  to  tho:e  familiar  with  the  subject. 
.\  gas-fired  furnace,  on  entirely  new  principles,  for  melting  alu- 
minium and  its  alloys  has  been  evolvcil  after  a  nmnber  of  ex')eri- 
mentH  by  the  Jlonometer  Mfg.  Co.,  Aston,  Birmirghani,  in  which  the 
difficulties  u.sually  met  wn'th  have  been  overcome  in  a  novel  and 
ingenious  numrer.  -Metal  melting  pot.s  are  open  to  the  objection 
that  the  re-r.ction  which  takes  ])lace  between  the  molten  aluminium 
and  the  impurities  in  the  metal  of  which  the  pot  is  compo<e;l,  spoils 
the  aluminium.  In  the  furnace  in  (piestion,  this  re-action  is  elimi- 
I'ated  by  the  employment,  in  the  parts  subject  to  attack,  of  aspecial 
composition  of  metal,  which,  we  imderitand,  ex|K'rience  has  shown 
to  Ix-  resistant  to  the  action  of  impurities.  It  is  well  known  that  a 
cunsii'erable  proportion  of  the  molten  metal  goes  lo  waste  as  oxi'le, 
and  lo  jirevent  this  deleterious  action,  the  melting  pot  is  installed  ii>  a 
I'hiimber  containing  inert  ga.ses  incapable  of  oxidising  the  molten 
Mielid.  .-Vs  there  is  no  o.xidation  it  follows  that  their  is  no  drosK,  and 
hence  considerable  .saving  of  material.  The  method  of  constantly 
n-plcnishir  g  the  'i  do  ed  melting  chamber  with  iiirri  gasea,  consists 
in  causing  the  products  of  combustion  to  traver.e  the  melting  cham- 
ber on  their  way  lo  the  outlet  flue.  This  .'ealing  of  the  nu-ltinj; 
chiimlHT  prichidcH,  further,  the  ingress  of  dirt  and  other  foreign 
iiiiitler  lo  the  nwlling  pot. 

Tnniifig  to  the  heating  arrangements  an  ingenious  device  is  inlni 
duii'il  ill  order  to  lake  i  an  of  Ihe  gas  su|iply  when  Ihe  melting  ])oiiil 
"f  the  iiielal  has.lieeji  reached.  The  thermostat  of  Ihe  regulator,  a 
palentid  ile\iie,  termed  by  Ihe  makers  a  "  Monometer,"  controls 
iind  (;iiv,.niB  the  ipiHiiiiiy  of  gan  supplied  to  the  bumerH.  so  Ihai 
iiiiiiii.i'iiiti-ly  llie  iiluiiiiiiiiiin  i»  melted  the  i|uantity  of  gas  com 
Inwltil  by  Ihi'  bun  crs  i.,  iciIlckI  iukI  Ihe  uniform  heat  e.s.Menlial  h. 


the  melting  of  aluminium  is  automatically  maiutai'ied.  Tli,- 
bunsen  burners  under  the  melting  pot  are  of  pecuUar  constructio:! 
with  contracted  nozzles  of  such  a  design  that  a  proper  admixture  (.t 
the  gas  and  airtakes  place,  resulting  in  complete  combustion  and  full 
utilisation  of  the  heat  in  the  fuel.  The  heat  obtained  by  the^e  low- 
pressure  atmospheric  burners,  which  are  connected  to  the  ordinary 
town  supply,  is  comparable  with  that  attamed  by  high  pressure  ua. 
but  without  using  compressors  or  fans.  The  equipment  of  the  fui 
nace  is  completed  by  a  central  cone  valve  seated  in  the  bottom  of  tin- 
melting  pot.  and  controlled  by  a  conveniently  arranged  hand  wheel,  i 
by  which  the  molten  metal  issuing  from  the  ponring  spout  can  be  g 
regulateil  to  a  nicety  or  entirely  shut  off.     At  the  to])  of  the  furnace  I 


Insulation 


The  ualy  satisfactory  substitute  for 

Asbestos  Wire:  also  for  flexible 

leads,  etc.     AMIH-F,  STOCKS. 


Mki.hni;   Kuhn.uk  imh    Ai.iminum    liQiirrED  witu  tuk  .MoxoMiiTKu 
Sklf-acting  Adjikstable  He.vt  Rei;ul.vtor. 

are  located  t«o  doors  through  which  the  swarf  or  metal  is  introduced 
into  the  melting  pot,  these  doors  being  balanced  so  that  they  remain 
either  in  the  closed  position  or  in  the  open  iwsition,  without  being 
held  by  the  operator.  A  good  i:!ea  for  facilitating  cujling  i<  the 
mounting  of  the  furnace  on  a  wheeled  carriage,  which  can  readil\-  be 
moved  on  the  rails  from  one  part  of  the  foimdry  to  another,  flexible 
gas  pipes  providing  the  means  for  taking  up  thiii  movement  of  the 
fiu'nace. 


TOPICAL  FAN  ADVERTISING.  | 

During  the  Hiighton   L.M.K.A.  ('o.ivciilio:i  the  t..K.(  .  ammuM.  rd 
thai  a  case  of  Osrani   lamps  would  be  carrietl   from  the  ShonOiani  I 
-Verodrome  to  Hove  Park.     Owing  to  bad  weather  Ihe  journey  uasi 
not   made  until  a  week  later,  but   it  was  successfully  made.      The' 
(J.K.C.  has  not  yet  instituted  the  delivery  of  IhoH"  lamps  byacroiiaft, 
but  it  has  always  had  a  keen  eye  for  the  advertising  value  of  aerial 
affairs.     In  connection  with  it,s  "  Kreezor  "  fan  campaign  now  oiieii- 
ing,  it  is  distributing  a  neat  foliler  in  which  the  reader  is  advised  lo 
keep  cool,  in  im^c  of  a  "  hnl  air"  r.iid.by  iwintr  "  I'Vcczor"  fan^.  .ind 


H.  HARTJEN  &  CO..  86  37.  NOBLE  STREET.  LONDON. 
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Slectpic  &  GenQpal  WopRa  £- 

IS.Vkfomo/li'eel.  Mondon  oTW. 


r 


,™^^,^ 


Isolating   Switches   for    Indoor    and    Outdoor    Mounting. 


Electrical  Apparatus  up  to  80,000  Volts  &  4,000  Amps. 


Telephone:    5223    VICTORIA. 


Telegrams:    "  GABION  AGE  VIC   LONDON. 


A  Good  EARTH 

THE  PARAGON 
EARTH  GONE 

is  made  of  Perforated  Copper  ».iid 
filled  with  small  charcoal  or  coke. 
It  is  cheap  to  instal  because  onh' 
a  small  hole  is  needed.  It  is 
reliable  and  permanent. 


Tlie  cone  is  made  in  various  sizes 
for  Lighting,  Power,  Tramways, 
Telephones  and  Telegraphs. 


SCHOLEY  &  CO.,  Ltd., 

5G,  Victoria  Street,  London,  S.W. 


J.  P.  DEVINE  CO.,  Buffalo 


MANUFACTURERS    OF 


yacuum  Drying  anil  UnpfpiiM. 

(PASSBURG   SYSTEM.) 

The  Devine  Co.  are  well  known   in   the    United    States 

and  Canada  as  the  leading  manufacturers  and  experts 

in  Vacuum  Drying  and  Impregnating    Plant    and    have 

over  1,500  such  plants  in  successful  operation. 


AIR  PUMPS,  COMPRESSORS. 
VULCANISERS, 
CONDENSING   PLANT. 


Solvent     Recovery     and     Derisinating 
Plant  a  Speciality. 

Sole  Representative  : 

JAMES   LIVINGSTON,  LTD., 

30,  ar.  ST.   HELENS,  LONDON.   E.C. 


"ClflERARY,  L.OHDOH." 


Tdifh.m  : 
LoHOON  Wall  3151. 
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TO 


FACTORIES  EXTENDING 
WAR    SERVICE. 

se:i^d   us   your   e:nquirie:s. 

We  can  Supply  the  following  Specialities  from  Stock  : 

ARMOURED  SWITCHGEAR,  6,000  ^o  12,000  voits. 

IRONCLAD   DRAW-OUT   SWITCH   PILLARS,  500  to  3.000  volts. 

„  DISTRIBUTION     BOXES  rup  to   400  amps,  per   way) 

„  SWITCH    TYPE    FUSES,  so  amps,  single  pole. 

SWITCHES  (Air  or  Oil  Break  Patterns). 

WALL    PLUGS  (For  PORTABLE  DRILLS  and  LIGHTING). 


A.  REYROLLE 


&  CO., 
LTD. 


HEBBURN-ON-TYNE. 


GERMAN 

How    t 


&     BRITISH 

distinguish    bet^veen   the   two, 


AIRCRAFT 


also  by  studying  the  chart  of  British  and  foreign  aircraft,  which  occu- 
pies the  centre  pages  of  the  folder.  This  chart  has  been  circulated 
as  a  poster  throughout  the  length  and  breadth  of  the  land,  but  should 
there  be  a  hot  air  raid  one  of  the  posters  may  not  be  conveniently 
handy  for  comparison  purposes.  The  obvious  remedy  is,  therefore. 
to  keep  cool  by  having  a  "  Freezor  "  leaflet  in  one's  possession. 
IClectrical  contractors  can  obtain  a  quantity  of  these  ingenious 
toiiical  advertisements  On  application  to  the  company.  They  will  be 
over|)rinted  with  name  ami  address  without  charge.  The  aircraft 
chart  which  is  reproduced  herewith  is  the  cojn'right  of  our  always 
interesting  weekly  io:itemporary  "Flight."' 


b,   (.brl, 

TIm  Taube  i*  rccocniici]  by  if*  bird  ihAped  wtng*.  S*v»r«l  »(  i)i«  faapUnr*  ci 
«a«.ly  ba  dlaiinfM.abad  from  8r.i>*b  or  French  marhinc*.  S«fne  k«»«**r.  ha«a  the  wmgi  ■! 
bmtk.  Th«  Carman  acopl.nr.  baa*  an  'Iron  Crnaa  '  painlad  belnw  lh«  winfa  and  «ach 
*f  lira   rvddrr 


BRITISH 


^    JS^ 


%&: 


Th«  ABlrft-ToiT*a  cm  b«  ftttfcniMJ  Irr  )k«  tralail  ikap*  wkan  thm  it  M«n  vwl  on  T>.*  n«ta 
Km  ■  p>r'>l>*r  «•!  wti.di  laptfi  Krvafab  lK«  f»t.  «h>l«  lti»  <■/  oJ  |K«  Kt«  U  mote  t«rp«<in  .)>*|w<l 
TX.  ParMRVftl  >.  ..m.U'  i.  ih«  C«fin.n  P.imv.I*      R.,t.*k  ..r.h.p.  I\y  Um   -tiii.   e^Mfn   .lixhtd  t>. 

Tk.  B.e.  ..n  M  4.Mmr<><t.«J  Irr  ik*  Uf|»  f..r«.  .1  ik«  ,..r  Mif*  ■!  Ik*  •».(.  .r  lk«  (>l.n*. 
TV*  Bristol  •■«*  Bepwilh  *.a^«*  •>«  mmII  Tk.  PttrmanB  k«*«  ik*  pfi>p*IUf  at  ik«  taa.  -dg* 
•I  lU  l««^  ^•'•M  7h.  [lM..k  ma«k.M«  ka*t  .  Umm  Jack  pwntoJ  UIm  tha  |»I»m  «*kJ«  lk« 
rWMk  •»#  ka»>   a  f»aH«  .1   r,4    «,»...•   a«tJ  Um 


OF  INTEREST  TO  STATION  ENGINEERS. 

W'c  have  leccived  from  the  ."^pray  Knglneciing  t'o.,  Fcdrralstrecl. 
Boston.  Mass.,  two  pamphlets  which  deal  respectively  with  sprays 
for  cooling  condensing  water  and  air  washers  and  filters  for  turbo- 
generators. The  last  named  is  distinctive  on  account  of  the  use  of 
a  special  spraying  nozzle  wlr.ch  has  been  designed  with  a  view  to  a 
|)relimiiuirv  breaking  up  of  the  water  and  which  when  used  in  con- 
junction with  a  number  of  other  nozzles  produces  a  dense  mist  which 
entirely  fills  the  spray  chamber.  This  atcmizing  effect  can  also 
lie  enhanced  by  the  use  of  screens  which  are  placed  immed'ately  in 
front  of  the  spraying  nozzles.  The  constructional  features  of  the 
filter  principally  follow  standard  practice  in  so  far  as  there  is  a  s])ray- 
iug  chamber  and  a  series  of  eliminator  plates  whieli  remove  all  free 
moisture  from  the  air  before  it  |)asses  into  the  duct  communicating 
with  the  stator  and  rotor  of  the  turbo-generator.  We  gather  from 
a  published  list  that  these  wasliers  are  already  installi'd  in  2S  of  the 
large  steaiu-turbo-eleetric  power  houses  in  the  I'nitcd  States.  Tiie 
capacity  of  the  largest  of  these  equipments  is  24(),(HM)  cubic  ft.  of  air 
|Kr  minute.  A  considerable  number  of  8(),tMH»  cubic  ft.  of  air  |kt 
minute  equipments  have  al.so  been  put  down,  notably  three  for  the 
Commonwealth  Rdi.son  Co.,  Chicago.  The  sprayers  emplo.ved  for 
llic  cooling  ponds  are  also  of  interest.  A  similar  di'sign  of  nozzle  to 
that  employed  in  the  a'r  washer  is  made  usi'  of  and  the  nozzles  an- 
i.lhcr  IIximI  in  single  rows  or  in  triangular  groups  of  three  sprays. 
One  of  the  largest  of  these  is  installed  at  an  .S.OOdkw.  plant  when' 
the  Npray  op<>rates  at  (i  lb.  pres.sure.  We  shall  give  n  description  of 
these  interesting  equipmenUs  in  our  next  issue. 


Prtntai  iii'l  pyMbhrri  by  GEORGE  TIXKER,  at  lh«  Editorial,  Prlnllne  and  PubH-,hh«  OftiMj,  1,  2  and  3,  Salisbury  Court,  Flbbt  Strbbt,  In  tho  City  ol 
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Chicago  feel?  verv  proud  of  its  latest  electric  sign,  wliich  has 
60  letters,  is  oOft.'bv  15  ft.,  carries  3,000  lamps,  and  is  con- 
trolled bv  no  less  than  2.400  keys.  '■  Some  "  sign  that,  but  Mr. 
Navlor.  of  Navlorgrapli  (Ltd.),  says  the  old  country  has  the 


The  latest  thing  in  bargain  sales  :  the  "  No-cell  "  head- 
light dynamo.     Come  early  to  avoid  the  care. 

The  "  comp.'"  sometimes  has  his  own  ideas  as  to  how  technical 
terms  should  be  spelt.  Tliis  week,  for  instance,  he  very  nearly 
had  us  by  writing  "  air-washer  "  as  "  air-waster."'  Probably 
some  engineers  would  agree  with  this  latter  rendering. 

*  *         *         * 

An  ancient  story  is  being  revived.  A  small  boy  was  reproved 
by  a  parson  in  the  streets  of  Manciiestcr  for  using  bad  language. 

'"  M}'  boy,".said  the  cleric,  "  you  should  not  swear  like  that ; 
do  you  not  know  that  it  is  written  '  All  flesh  is  grass.'  We  are 
here  to-day  and  gone  to-morrow." 

"  Oh,"  .said  the  boy,  .'"  you  are  another  of  these  electrical 
contractors,  are  you  !  "" 

Interest  in  the  electric  battery  vehicle  is  increasing.  A 
prominent  central  station  engineer  is  already  enamoured  of  the 
idea  of  a  battery-driven  road  roller.  Nothing  could  be  easier. 
The  battery  can  be  built  up  in  cylindrical  form,  and  if  pro- 
vided with  a  gelatinous  electrolyte  can  be  readily  fitted  into 
each  set  of  rollers.  Heavy  carbon  brushes  will  conduct  the 
current  to  the  propulsive  meclianism  ! 

*  *         *         * 

We  hear  that  a  well-known  electrical  supply  house  in  the 
City  recently  vacuum- cleaned  its  large  fittings  show-rooms. 
Offers  are  invited  for  the  dust  sucked  out  of  the  carpet,  hang- 
ings and  nooks  and  crannies  of  the  show-room.  If  planted 
dm'ing  the  spring  season  a  plentiful  supply  of  fittings,  fires, 
si"ns,  fans  and  other  electrical  accessories  properly  variegated 
maj'  be  expected,  so  early  application  is  necessary. 

The  fan  season  is  with  us,  or  will  soon  be,  judging  by  the 
activities  of  some  of  the  manufactiu'ing  firms.  The  illustration 
adjoining  arrived  in  pamphlet  form  at  our  house  in  the  morning 


mail,  and  was  placed  near  the  dish  containing  the  succulciii 
rasher.  Before  one  streaky  slice  could  be  served  the  contents 
of  the  dish  were  frozen  solid— and  then  we  woke  up.  and  found 
that  the  sun  was  really  shining.  In  order  to  avoid  any  po.ssi- 
bility  of  misunderstanding,  we  are  asked  to  state  that  Ediswan 
fans  never  reverse  their  ])olar-itv,  and  no  matter  what  the 
temperature  or  humidity  of  the  atmosphere,  they  always  kei'p 
their  bear-ings  ! 


Tlir.    Al'l'KARANCE    OF    THE    Xv  Yl.nr.l   T,  U'U    SlI.S   AT    Nl'-UT.     i  ,  Sj 

laugh  of  this  sign  in  his  particular  invention,  which  can  per- 
form the  same  functions  with  95  keys.  Evidently  the  Chicago 
sign  is  ""  nothing  to  write  home  about." 

The  American  name  for  the  "  "bus  pirate  ""  is  ""  .Jitney.""  In 
London  a  few  pirate  'buses  are  still  running,  but  evidently  the 
provinces  afford  no  facilities  for  traffic  sharks.  Judging  by  the 
agitation  in  the  United  States  press  there  will  soon  be  a 
"  Jitney  war,"  a  campaign  of  advertising  having  been  ""  gotten 
up  "  against  the  promiscuous  use  of  converted  ancient  auto- 
mobiles for  public  passenger  service.  Some  of  the  headlines 
in  the  papers  pointing  out  the  e\nls  of  "  Jitney  Riding  "  are 
distinctly  funny  :— 

■JITNEY  THUGS  MAUL  TWO." 
••  DEATH  TOLL  OF  JITNEYS."' 
•■  DANGER  TO  GIRLS  LURKS  IN  JITNEYS." 
"  THREE  IN   BED  AS  RESULT  OF  JITNEY  SMASH." 
The  last  one  is  evidently  typical  of  the  American  stunt  head- 
line. 

*  :-f  *  :1.  . 

HOT  PLATES. 
No.  197  to— 

Mr.  H.  Tomlinson  Lee,  for  having  the  courage  of  his  convic-" 
tions,  and  converting  gas-heated  presses  to  elect lic  heating  in 
Messrs.  Stevenson's  bo.\  factory,  Wimbledon. 


THE  "POINT  FIVES." 


Mr.  .f.  Horace  Pjouden  (I'oplar). 

.Mr.  11.  F.  Street  (Soutliampton). 

Mr.  \V.  H.  Cooke  (Luton). 

Mr.  T.  Holes  (Bradford). 

Mr.  A.  S.  Blackman  (Sunderland). 

Mr.  C.  S.  Davidson  ( Harries). 

Mr.  A.  H.  Scabrook  (St.  Maryie- 

Mr.  E.  P..  Hill  (Readiii-).    [bone). 

-Mr.  J.  \V.  Hame(Vork). 

Mr.  S.  T.  Allen(\Volvorhampton). 

Mr.  F.  \V.  Purso  (Carlisle). 

Mr.  W.  O.  Pickvanee  (Wrexham). 


.Mr.  H.  Gray  (iVccriugton). 
Mr.  S.  K.  Fcdden  (SlictKeld). 
Mr.  U.  F.  Friedericha  (West  Har- 
tlepool). 
Mr.  J.  W.  Beaucham  p(  West  Ham ). 
Mr.  A.  H.  Sliaw(Ilford). 
Mr.  C.  Furness  (Blaclcpool). 
Mr.  C.  M.  Shaw  (Worcester). 
Mr.  H.  A.  Ncvili  (Wakdirld). 
Mr.  Frank  Ayton  (Ipswich). 
Mr.  C.  N.  Hoflord  (Leeds). 
.Mr.  S.  K.  Britton  (Chester). 


PLATINUM 

J.    BLUNDELL   &   SONS, 

GOLD,  SILVER  i  PLATINUM  REFINERS.  199,  WARDOUR  STREET,  W 

■•G-.L„|,l,.t,   Ox..    L,h!.  :i."                  ■■.71..   G-i  .■  1. 
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SIEMENS 


STANDARD 

ELECTRIC    MOTORS 


6^ 

For   Direct   Current.  For   Three-phase   Current. 

for 

ALL  OUTPUTS,  SPEEDS  AND  VOLTAGES. 


SIEMENS  BROTHERS  DYNAMO  WORKS  LIMITED. 

Head  Office:  CAXTON  HOUSE.   WESTMINSTER.  S.W. 
Telerhono:  Cerrard  860.  Telegrams:  "  Siembralos.  Vic.  London." 

.Supplies  Dept.  :   38  &  39.  UPPER  TM.A.MES  STREET,  B.C. 
Telsphono :  City  5350.  Telegrams :  "  Sibmotor.  Cent..  London." 

HOME  BRANCH  ADDRESSES: 
Birmingham— Cer.tral  Ho-,  New  St    1     Manchester— 196.  Deansgate. 
Bristol— 30.  Bridge  Street  Newcastle— 64-68,  Collingwood 

Cardiff— 89.  SL  Mary  Sn-eet  Sheffield— 22,  High  St.      (Bldgs. 

Glascww— 66.  Waterloo  Street.  I     Southampton — 46.  High  Street. 

Branches  In   Princioal   Towns  Abroad. 


THE  NAYLORGRAPH  SIGN. 


The  development  of  the  monogram  sign  has  been  carried  a  stajic 
further  by  the  introduction  of  a  patented  element,  which  can  be 
grouped  up  in  a  rectangular  space  to  form  an  alphabetical  monogra?n. 
The  element  comprisp.«  a  cylindrical  case,  one  end  of  which  is  closed 
by  a  white  opal  hemisphere  and  at  the  other  end  there  are  .'<iiital>lc 
electromagnets  for  ojjcrating  a  meclianical  eyelid  wliicli  li:is 
a  blackened  siu^aee,  and  wliicli  7iornially  covers  the  opal  hemi- 
sphere. By  grouping  a  number  of  these  elements  in  the  manner 
described,  and  coiuiecliiig  the  operating  magnets  to  suitalile  eircuils. 
it  is  pos.sible  to  uncover  coiiibinations  of  '"  eyes  "  which  reprc-ciit 
a  letter  of  the  alphabet.     1'his  idea  has  been  developed  by  .Messrs. 


'JlRI.    OPKHATIM 


r  TiiK  N\yi.<ini:it.M'ii. 


Xaylorgraph  Lid.,  wlio  have  ere<-ted  a  large  sign  40(»  ft.  .square  on  a 
builrling  immediately  adjoining,  and  at  right  angles  to  the  Holborn 
Krnpire,  London,  W'.C 

The  sign  faces  all  traffio  coming  westward  from  the  Hank,  and 
Triay  be  clearly  read  from  the  corner  of  Chancery-lane,  a  distance  of 
about  a  J-mile.  Kach  of  the  monogram  letters  is  2  ft.  by  2  ft.,  and 
contains  2:5  elements.  The  sign  it.self  is  :Vi  ft.  Gin.  lonu'  by  12  ft. 
bi^'b,  and  has  been  mounted  on  the  face  of  the  wall  about  GO  ft. 
above  the  pavement. 

'l"he  electrical  mecliatiisin  is  operated  from  the  mains  of  the 
M'lroi<,litan  Klectrie  .Supply  Co.,  the  2fK1.v.  <l.e.  supply  being 
di  ccily  uiied  for  operaiicg  (he  mechfti  i.-m.   The  c  is  a  smiill  mot  r 


gene  a'or  set  for  supplying  low  pressure  (1(>  volts)  to  some  of  the 
auxiliary  apparatu-.  There  are  52  monograms  in  the  sign,  arranged 
in  four  lines  of  13,  so  that  there  is  a  considerable  scope  for  the  display 
of  reading  matter. 

The  general  details  of  tlie  operating  mechanism  of  the  sign  are  not 
available  for  publication  at  the  moment,  but  we  miderstand  that 
the  many  unique  features  of  the  de\-ice  are  fully  protected  by 
])atents  in  some  33  countries.  The  design  of  the  monograms  and 
the  letters  disjilayed  are  also  covered  by  17  registratioiLS.  The 
monograms  are  [mider  the  control  of  three  sets  of  keyboards,  upon 
uliich  the  matter  to  be  displayed  is  respectively  set,  displayed  and 
cleared.  The  matter  is  spelt  out  letter  by  letter,  and  is  displayed 
for  a  sufScient  length  of  time  to  be  read  and  absorbed  by  the  public. 
At  the  present  time  the  clearing  is  also  done  in  the  same  way.  but 
the  inventor  has  in  hand  a  mechanism  for  blacking  out  the  entire 
sign  at  one  operation.  The  sign  is  at  present  used  only  for  daylight 
displays,  but  the  construction  of  the  element  is  such  that  a  lamp 
is  placed  behind  each  opal  hemisphere,  and  by  this  means  briUiant 
and  effective  illumination  is  possible  at  night.  The  police  restric- 
tions, which  are  at  present  being  rigorously  enforced,  fin  not  admit 
(if  any  night  display  for  the  time  being. 


The  Navlororaph  Siox  as  sees  from  the  .Stiieei'. 

We  are  informed  by  Mr.  Nay  lor,  the  inventor  of  the  sigi^  that 
there  is  practically  no  limit  to  its  application.  It  has  already  Ix-en 
successfully  tested  by  the  War  Oftice  for  signalling  from  the  groinid 
to  aeroplanes.  In  this  case  the  sign  is  mechanically  operated. 
Kailway  engineers  will  be  interested  in  it  as  a  convenient  means  of 
signalling  the  arrival  and  departure  of  trains,  and  for  indicating  to 
drivers  entering  large  termini  the  jilatform  into  which  tlieir  particular 
train  is  being  switched.  The  sign  is  also  suitable  for  clock  dials,  in 
this  ca.se  the  time  being  displayed  in  large  plain  figures.  Cinemato- 
graphs, theatres  and  music  halls  can  also  make  use  of  it,  both  for 
pro,scenlum  programme  indicators  and  al.so  for  tho  duplication  of 
the.se  numbers  in  various  parts  of  the  hou,se.  The  same  may  also 
Ijc  said  of  bandstands.  We  iniderstand  that  an  indicator  showing 
figures  up  to  99  can  be  connected  to  a  controller,  containing  only 
Ml  20  SWG  wires  in  addition  to  two  conductors,  representing  llii- 
mains.  Althonjih  the  present  time  is  not  a  good  one  for  the  general 
boo^ting  of  anything  of  a  slgncharact<'r,  there  is  likely  to  bea  boom  in 
siijns  after  the  war,  and  interested  contractors  shoidd  lake  an  op|><>r- 
tiuiity  of  inspecting  Mr.  Naylor's  ap|>aratus  at  240,  High  Holborn. 
Ix^indon.  W.C.  Mr.  Naylorwill  be  pleawd  to  explain  the  method 
of  control,  and  he  would  also  like  to  hear  from  individuals  evincing 
interest  in  his  foreign  [latents. 
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INGRAM'S 

Indiarubber  Gloves  &  Gauntlets 

FOR    ELECTRICAL    PURPOSES. 


Made  in  ALL  SIZES  and 
ORDINARY    STOUT    SUB- 
STANCES to  suit  varying 
Voltages. 


BEST  QUALITY 


PRICES    ON    APPLICATION. 


J.  G.  INGRAM  &  SON,  Hackney  Wick,  LONDON.  N.E. 


E.  SHOWELL  &  SONS,  LTD., 

STIRCHLEY,     BIRMINGHAM. 


m  m 
m  m  m  m  m  m 


Drawn  and  Pressed  Work  of  every  description  for  Dry  Batteries 

Sole  Agent  tor  the  Blecirical  Trade:— 

LIONEL   ROBINSON,  London"  wc 

Telephone:  Holborn  6323 


ARMORDUCT 
CONDUIT 


Practical  and  helpful. 
The  Conduit  the  busy 
Contractor  must   use. 


Write  for  pariiculars  and    prices 


The 

ARMORDUCT 

Manufacturing  Co  ,  Ltd. 
Farringdon  Ave.,  London,  E.C. 
Bathurst  Works,    Witton,    B'ham 


ARMORDUCT 

FLEXIBLE    ENAMELLED 
STEEL   CONDUIT. 


Johnston  says: 

''The  value  of  Quality  is  always 
recognised — sooner  or  later,  but 
inevitably — and  whatever  reasons 
we  may  hear  in  favour  of 
Quantity,  the  value  of  Quality 
is  gaining;  recognition  every  day, 
and  sooner  or  later  we  shall  know 
that  we  can  afford  the  best." 


Had  he  been  speaking 
to  Engineers  in  par- 
ticular he  would 
certainly  have  advised 
the  use  of 

SIMPLEX 
CONDUITS 


SIMPLEX  CONDUITS,  Ltd., 

Garrison      Lane,       Birmingham. 
1 1 3-117,  Charing  Cross  Rd.,  London,  W.C. 

-16.  Corporation  Strctt.        Leeds— 6,  White  Horse  Street. 


Manchester 

Clasoow— 72a,  Waterloo  Street. 
Nbwcastlk— 61,  High  Bridge. 
Bristol— 11,  Denmarlc  Street. 
Belfast— 88,  Wellesley  Avenuo. 


_    _RPOoL— %  Whileohapel- 
Swansea— 14,  Heathficb  Street 
Cardiff— 4.  Westcjatc  Street. 
Aberbeen— 1,  Crlmon  Plape, 
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ELECTROLYTIC  CONDENSERS 

FOR 

ELECTRO-PERCUSSIVE   WELDING- 

(See    article    in    "The    Electrician"   of    April    9th.) 

\A/e    have  for    many    years    given    our    careful    attention   to   this  type    of    Condenser,    and 
have    evolved    a    strong,    practical    type. 


ISENXHAL  &  CO.  l/?*)  denzil  works,  neasden,  london.n.w. 

Contractors   to   the    Admiralty,    War    Office,    India    Office,    Colonial    Office,    Postmaster-General,   etc. 


A  BOX  FACTORY  AND  HEATING  INSTALLATION. 


On  the  (iiitlirL-ak  nf  tin-  war,  central  station  eiigi-  eer.s  in  various 
parts  of  the  t-ountrv  were  confronted  with  the  pmsjiei^t  of  lo  ;s  of 
load,  both  from  lighting  and  power  conGumers.  The  lighting  load 
has^in  many  towiin  been  roduopd,  owing  to  restrictions  iini)Osed  by 
the  authorities  upon  anj'thing  In  the  :ihape  of  brilliant  illuminatioi 
in  shop.s  and  public  j)lace';.  but  the  power  load  has  cominonced 
falling  otf  for  rather  different  reasons.  A  certain  numbar  of  factories 
automatically  closed  down  when  the  war  broke  out,  and  in  certain 
important  industrial  districts  the  decrease  was  quite  alarming. 
Fortunately,  the  (Government  decided  that  factories  equipped  with 
machine  tools  of  all  classes  would  be  compelled  to  work  at  high 
pressure  in  order  to  meet  the  requirements  of  the  War  Office  and  tiir 
Admiraltv,   for   ammunition    a"Hl   other   materials.     There    arc    ii(> 


Kklics  or  Tiij;  Kuiiki:n  Down  Oas  lO.MirM;,  rjfOB.MiLY  now  riiKsmtviju 
I.N"  THE  Loch,  Museum. 

rccord.s  at  present  available  which  will  show  lo  whal  extent  lh(, 
act. vines  of  nwiny  industrial  works  have  brought  Ihe  power  load  of 
electnoly  works  back  lo  normal,  or  increased  it  above  normal. 
I  here  must  be  many  interesting  in.stances  in  which  electric  motors 
wen.  hume<lly  requisitioned  cither  to  replace  overload  or  broken 
down  steam  and  ga.s  engines,  an.l  also  to  drive  factory-  e.Ntension.s. 
As  th<.  factH  in  (his  connection  become  available  we  .shall  endeavour 
lo  record  them. 

-An  extremely  instructive  example  of  tlie  einploynienl  of  electric 
motorM,  uu.ler  comparatively  emergency  condilions.'is  that  wlmdi  has 
r.  unlly  been  earned  out  at  the  Wimble.lon  Works  of  Messrs.  Hugh 
N  evenson  A  ,S„nH,  Ltd.,  box  mnk.-ri.  of  London  and  Manchester, 
u  ,0  have  al.so  factorius  in  four  ot  her  towns.     These  works,  which  at 

m.e  o  !?"'!■■  "";'."'""-■*'  ^''"'"'  "  •^"""••^  """»■  "f  ""•  l'"«-.-r 
a  re^  M  "'"'''''•'""  ^'"rporation.  Like  many  o(her  nianu- 
linJTun  .T'  ""«'','^^';^-^-"'«'"  *  >""'»  experienced  a  slump  in 
'"«.ncH»  un  the  outbreak  of  ww,  bu,  this  was  almost  immedia Ulv 


tdilowed  by  an  unjjivtvdeiued  demand  tor  goods  which,  under  norin;il 
conditions,  are  seldom  made  in  any  quantity.  The  immediate 
result  'was  that  the  ])lant  was  overworked,  and  the  existing  gas 
engines  which  furnished  the  requisite  power  failed  to  cope  with  the 
overload.  The  services  of  the  Wimbledon  Electricity  Department 
were  hurriedly  requisitioned,  and  IMr.  H.  "i  Tomlinson  Lee.  the 
energetic  electrical  engineer,  undertook"to'have  the  fijctory  working 
within  24  hours  of  the  breakdown.  The  proceedings  during  this 
comparatively  short  period  woukl  doubtless  furnish"material  for  an 
exciting  story,  but,  unfortmiately,  we  are  miable  to  detail  them  at 
this  juncture.  Suffice  it  to  say  that  Mr.  Lee,  ai^isted  by  The  Lmg- 
don-Davies  Motor  Co.,  who  sup])lied  the  emergency  ' motors 'at 
practically  a  moment' .s  notice,  kejjt  his  promise,  and  the  proprietors 
have  had  occasio.i  to  bless  the  day  when  the  gas  engines  so  ungrate- 
fully refused  to  woiJi  overtime.  1     ■'  -I  '1 

The  original  factory  buildings  date  back  over  109  years,  and 'it  has 
been  found  jiirr,s,iry  to  vacate  them  for  more  commodious  and 
modern  prcinic  iimnciliately  adjoining'on  the  same  site. ''.The  old 
shops  are  uscil  .i ,    tore,  both  for  raw  material  and  finished  work. 

The  various  o|)erations  wliich  enter  into  the  manufacture  of  card- 
board boxes  and  tubes    demand  the  use  of  a  certain  amount  of 


specialised  machijiery  of  certain  clas.ses,  which  ongroundsof  edicieiiiv 
.slioukl  be  driven  by  a  power  agent  having  an  even  turning  moment 
and  regularity  of  speed.  Keedless  to'say,  these  requirements  were 
met  in  an  ideal  fashion  by  the  .single- phase  50-pcriod  motors,  which 
have  been  installed.  In  certain  other  processes,  presses,  guillotiMes 
and  stitchers,  are  emi)loyed,  and  these  furnish  an  inteniiittent  form 
of^  load  which  is  also  satisfactorily  dealt  with  by  the  motor  drive. 
We  do  not  jiropose  to  enter  into  the  details  of  the  manufacture  of  llio 
nuiny  dilferent  (miteins  of  bo.xes  and  canlboard  prodncfs  which 
Messrs.  .Stevenson  &  Sons  turn  out.  Kmphasis  may  be'laid  on  the 
nianner  in  which  the  various  motors  are  fixed  on  the  ceilings,  from 
which  positions  ihey  drive  the  various  lengths  of  shafting  liy  open 
belt.s.  In  some  of  Ihe  shops  where  the  ceiling  is  low  this  plan  has 
proved  admirable,  more  particularly  as  the  work  requiretl  neccs.sit«les 
a  large  amount  of  lloor  space  for  tlie  stacking  of  the  boards  or  paper, 
as  the  case  may  be.  previous  lo  its  passing  thniiigh  Ihe  machines,  and 
ii'i  even  greater  amount  of  space  if  ncQcled  to  pile  up  (he  boxes  a-id 
lubes  as  they  leave  the  machines.     The  adapt  ability  of  the  electric! 
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otor  in  a  factory  of  tliis  class  lias  been  fully  cxcmplilied  by  the 
king  of  the  motors  on  the  ceilings. 
We  give  below  a  table  which  show.s  the  number  of  motors  installeil. 
leir  capacity,  and  the  class  of  work  njjon  which  they  are  in  ser\ice. 
^Ihey'are  sqtiirrel-cage,  single-phase,  open-tyjie  machines. 


'rvrifAi.  lir.ivi;  fkom  JIotok  i 


The  supph'  lo  tlie  faciory  is  given  by  means  of  a  lead-covered, 
aper-insulated.  cimcent  ric  cable,  Ojicrating  at  2.2()(>  volts.  The 
able  is  armoured  with  tcel  tape,  except  where  drawn  into  earthen- 
are  pipe,  and  is  laid  j'aitly  imdergrourd  across  the  Corporation's 


Lining  room  . 
Cutting  room 


Speed. 
Revs. 


■J 

12»  1 
3 

Metal  edge  di 

Pt   

n 

Press    room 

4 

Kitters'   shr)p 

Tube    r,„„„  . 

1,400 
1,440 


1.140 
1.440 
1,440 

1.440 
1,400 


1,440 
1,440 


1,440 


Class  of  machine 
driven. 


Carpenters'  shop 
Corrugating  rooin 


(Jutting  room. 


Kittirs'   shop 

Covered  box  dept.... 


1.440 
1,440 
1,440 
1,440 

J, 

1,440 

» 

1,440 

„ 

1,440 

Lining  machines. 

Bender  and  roller 
embosser. 

Benders  and  sheet 
cutters. 

Slotters  and  corni-r 
cutters. 

Lift. 

Printing  machines. 

Cutting  and  creasing 
machines. 

(iuillotines. 

Stitchers,  saws  ami 
brightwood  machim 

Cap  stamping  presses, 
disc  cutters,  &c. 

Cap  stamping  pressis 

Lathes,  drills,  grin<l 
ing  machines,  &c. 

Spiral  tube  machines, 
tube  cutters,  paper 
splitter,  &c. 

Tulx;  cutters.  Stokes 
and  smiths'  ma 
chines,  paper  splil 
ter,  cbampiieriii'j 
machine. 

(duing  and  tuln;  roll- 
ing machines. 

Small  circular  saw. 

Rotary  cutters. 

Corrugating  machinis 

Rotary  cutting  ma- 
chines, paper  split- 
ters, corner  cutters, 
&c. 

Corner  slayers  and 
IxMiders. 

Lathe,  milling,  shap- 
ing, &'c. 

Box  covering  machines 


THE  NEW   MODEL 

MAGIC    CLEANER 

The  most  substantial  and  reliable  of 
portable  cleaners. 

The  only  All-British  Machine 
of  its  type.    Write  for  Prices. 


MAGIC 

APPLIANCES,LTD., 

Farringdon       Avenue, 
LONDON. EC. 


sewage  farm,  and  partly  on  suspension  brackets  attached  lo  a  con- 
crete wall  forming  a  portion  of  one  of  the  filtering  beds.  The  cable 
is  nm  in  duplicate,  and  is  lowered  without  further  protection  on  to 
the  bed  of  the  river  Wandle,  which  it  crosses  before  entering  the  sub- 
station at  the  factory.  This  sub-station  is  a  lean-to  brick  building, 
and  contains  two  7.5  k.v.a.  Berry  transformers.  i.lKld  to  220  volts. 


*  Arrangements  are  also  being  made  for  this  12  H.P.  motor  to  drive  a 
5  ni.  high  lift  Worthington  turbine  pump,  direct  coupled  through  a 
clutch,  for  fire  extinguishiijg  purposes. 


\  ii;w  IN   VvuK  JjEi'.VHTiMBNT,  siiowi.vo  iMoToit  ON  Ci;m,i> 


The  piinuiry  is  protected  by  swi1<hfnses  at  the  generating  station, 
and  the  .secondaries  are  brought  out  to  bus  bars  from  which  the 
various  motor  circuits  are  led  out  through  porcelain  handled  fuses. 
There  are  nire  circuits  in  all.  The  lighlicg  supply  is  at  220  volts, 
and  there  is  a  iieparale  eonne<tion  from  the  low-tension  board  (o  a, 
distribution  board  in  one  of  the  shops.     The  service  is  metered  on 
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the  high-tension  side  of  the  transformers.  'J'hc  iicicssiuv  firing 
and  fixing  of  the  motors  was  done  by  Jlessrs.  iStevenson  iS:  Sons 
themselves.  Considerable  interest  attaches  to  a  inetliod  of  heating  the 
dies  of  the  presses  which  are  used  in  connectiioii  with  the  manufacture 
of  circular  cardboard  boxes  and  lids.  These  dies  are  placed  in 
oniinarj'  power  operated  presses  of  the  lever  type,  and  the  blocks 
upon  which  the  cardboard  blank  is  placed  require  to  be  heated  to  a 
temperature  of  350  F.  A  large  number  of  these  presses  are  used  in 
ore  room,  and  until  quite  recently  the  heating  has  been  done  by  open 
bunsen  flames,  which  play  on  to  the  outer  surface  of  the  die  block. 
The  girl  who  feeds  in  the  cardboard  blanks,  which  are  converted 
into  the  completed  boxes  or  lids,  requires  to  work  immediately 
over  the  die,  and  in  that  position  receives  the  products  of  combustion 
from  the  gas  burner  full  in  the  face.  They  rise  from  around  the 
outer  surface  of  the  die  block,  and  it  is  quite  impossible  for  them  to 


found  the  aclual  work  of  conversion  was  extremely  inexpensivr.  ai 
they  are  particularly  pleased  with  the  result.  We  understand  tip 
they  are  now  proceeding  with  the  conversion  of  the  whole  of  t' 
])resses.  A  feature  of  the  electrical  system  is  the  imiform  hcatii 
obtained,  and  the  entire  al>sence  of  noxious  fumes,  and  the  iqinat. 
have  not  been  slow  to  appreciate  the  intinitely  more  hygiciijr  i, 
ditions  of  working  secured  for  them  by  the  introduction  of  cUrtri 
heating  in  place  of  gas. 

The  adjoining  illustrations  give  a  fair  idea  of  the  motor  drive 
one  or  two  of  the  shops,  and  a  view  is  also  shown  of  a  row  of  pre* 
in  wlii  'h  the  heatmg  elements  above  described  are  being  instalM 
The  photographs  were  somewhat  difficult  to  take,  owing  to  the  I 
roof  and  the  obstruction  of  the  light  from  the  windows  liy  piles 
paper,  boxes.  &c. 


ISK.VK  \'lEW  OF  1'kKSSES,  SHOWING  CoiNNECTIO.Ns'fok' JJiK  HkaTIXO 

'Circuits. 


\  ii:w  1)1  1'hkss  Room.     'I'hese  Presses  ark  bbixo  converted  to 
Klectric  Heatixo. 


be  avoided  ;  it  is  also  not  convenient  to  fix  any  extracting  hood  over 
the  machines;  therefore  the  atmosphere  of  the  room  in  which  these 
presses  are  used  rajiidly  becomes  foul  and  injuriously  ad'ccts  the 
health  of  the  workers.  The  low  temj)erature  required  nuide  the 
problem  of  heating  the  die  blocks  a  comj)aratively  simple  one.  and 
Mr.  Tomlinson  Lee  decided  to  undertake  the  convei'sion  from  gas  to 
electricity.  V\'e  understand  that  he  was  unable  to  get  any  of  the 
firms  who  make  electric  heating  apparatus  to  do  this  work  becausi' 
of  its  being  of  a  special  character,  and  therefore  outside  their 
standardised  products. 

Mr.  Lee  therefore  tackled  the  problem  himself,  and,  after  a  few 
simple  experiments,  an  annular  heating  element  which  can  be 
enclosed  within  the  die  block,  anfl  yet  is  readily  accessible  for  renewal 
should  this  be  necessary,  was  evolved  under  his  direction  in  the  work- 
shop of  Messrs.  Hugh  .Stevenson  &  .Sons.  Nickel-chromium  ribbon, 
OOO.'t  by  l/.'J2in.,  is  woimd  cm  a  Hat  mica  ring,  and  the  channel  in 
which  this  rests  is  also  lined  with  mica.  The  entire  element  is  then 
lightly  clamped  up  within  the  die  block,  and  the  connecting  leads  are 
brought  out  to  a  pair  of  simple  terminals.  The  current  is  under 
(he  control  of  a  double-pole  switch  and  fuses  placed  at  the  front 
of  the  press  and  a  Heries-i)arallel  switch  of  the  "  Diamond  H." 
piittem.  These  elementti  are  rated  at  .'i.')!)  watts  for  working 
vonditions,  and  I.KK)  watts  for  rapidly  heating  uj)  the  dies  before 
commencing  work,  and  they  are  worked  oil  ihe  220- volt  circuit. 
In  undertaking  the  "onversion,  arrangements  have  been  nnide  by 
J^leHsrH.  Hugh  Stevenson  *  .Sons  whereby  they  are  able  to  carrv'  out 
renewals  of  elements  at  a  lomjiaralively  nominal  cost.     They  also 


We  arc  indebted  to  Jlr.  A.  H.  Stevenson  for  his  courtesy  in  showi 
us  the  shops,  and  explaining  the  many  processes  in  use,  and  o 
thanks  are  also  extended  to  Mr.  Tomlinson  Lee  and  his  chief  assistai 
Mr.  11.  W.  Klitz,  for  kindly  calling  our  attention  to  this  interesti 
installation,  and  for  supplying  us  with  the  material  aiul  illustratio 
for  the  foregoing  article. 


A  NEW  Am  WASHER  AND  SPRAY  COOLER. 


.\s   the  capacity  of  an  electric  generator  is  dciiendeni    upon 
tcmperatme,   which  in  turn  depends  upon  the  air  conditions. 
am|)l(;  supply  of  cool,   clean  air  is  of  importance.     Dust   or  so 
<lepositecl    within    the    machine   greatly    reduces    the   efficiency 
air  as  a  cooling  medium.     The  accumulation  of  dust  and  dirt 
particularly  rapid  when  the  ventilating  air  contains  oily  va|M)ur,  i  li 
is  generally  the  case  in  all  engine  rooms.     Perhaps  the  most  sorioi 
effect  of  dirty  air  and  e-xccss  heat  is  to  reduce  the  life  of  1  he  insulati( 
of  t  he  machine. 

It  is  a  notable  fact  that  the  percentage  of  loss  of  generivto 
through  burnouts  due  to  clogged  air  J)assage8,  etc.,  is  far  less  ' 
iMiropc  than  in  the  United  Slates  where,  as  a  rule,  little  allentJ" 
has  been  paid  to  conditioning  air  for  generatorn.  .As  geiierntoi 
Usually  reach  uwiximum  efficiency  at  or  above  full  load,  sprn 
washers  i)rod\H'c  the  double  liciiefii  of  hiuh  efficiency  and  full  rate 
cajiacity.     Coolinu  ihc  entering  air  from  00    1'',  to  7<l  K..  which  cm 


dl 
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FERROZOID 


CONSTANTAN 


WRITE    FOR   PARTICULARS    OF    FOURTEEN     GRADES    OF 

British-Made  Resistance  Materials 


TO:- 


MAKERSi 


HENRY  WIGGIN   &  CO,  Ltd., 
George  Street,  Birmingham. 


LIONEL  ROBINSON,  1: 

3,  Staple  Inn,  London,  W.C.      l\ 


.one  with  uir  at  a  ii-lutivc  luiiiiidity  from  ."<;">  lo  4(1'!;,,  results  in 

easing  the  capacity  of  the  generator  by  approximately  18%. 
is  l)ased  on  taking  the  load  at  25°  C.  (77°  F.)  as  100%  ;  the 
of  the  permissible  loads  at  70°  F.  and  90=  F.  being  105  :  89.  In 
•r  weather,  or  where  ventilating  air  is  taken  from  the  hot  engine 

n,  this  gain  is  much  greater.     Kven  in  moderate  weather  the 

■tits  are  very  marked. 

he  ^pray  nozzle  illustrated  is  eom[)0^ed  of  three,  ])art.s,  one  of 
h  K  the  remo\al)le  tuibine  (entie  which,  as  will  be  noted,  has 

c-  |i.i^-a>;ew,i\s  This  (cnlie  i^  held  stationary  in  the  nozzle,  so 
ihiie  are  no  mo\  ing  piit'^      The  water,  in  passing  throtigh. 


^ifV^t,. 


g>-'- 


VERAI,     Ari'EARAXtK     Of     .Sl'KAVI.Ni;      Kl'lKCT     I'KOULCKH      liv     TIIUKI- 

Nozzles  inclined  to  each  othek. 

1  rapid  rotating  motion.  A  central  driving  jet  iiMpiiigiiig 
■  lating  water  at  the  orifice  ejects  it  a.»  a  tine,  dcn.so  and 
l)ray. 
rhe.-5.-  nozzles  arc  0[)crated  at  a  low  pres.suro  and  give  an  e.xtremcly 
e  spray.  The  central  driving  jot  fill.s  in  the  centre  of  thi^  sjiray, 
M  giving  it  a  solid  conical  formation.  Owing  to  the  uniquci 
•ign  of  the  spray  nozzle,  the  water  is  atomised  in  a  den.se  homo- 
neous  mist,  entirely  Idling  the  spray  chamber.     The  air  pa,ssing 


through  this  dense  mist  is  brought  into  repeated  contact  with  tine, 
particles  of  water,  w'hich  in  falling,  precipitate  all  diLst  contained 
in  the  air.  To  in.sure  the  eorajilete  removal  of  anj-  dust  particles 
which  may  have  passed  tlirough  the  first  set  of  spraj's,  the  air  is 
again  subjected  to  the  action  of  cross  scrubbing  sprays,  ])laced 
beyond  the  first  set  of  sprays.  The  air  is  next  passed  through  a 
screen,    which   removes   a   largo   purl    of   the  entrained   water,   and 


t'oMI'I.KTB  XoZZI.K  AND  Ato.mizinh;  Scheev. 


SkcIIiiN    Tlllinri;T[ 

.SeitAViM^  N'u/.zi.K, 


jjrevenls  any  large  stratum  of  air  from  passing  through  the  washer 
witlioiit  coining  in  contact  with  wet  surfaces.  All  free  moisture  in 
the  air  is  then  removed  by  the  eliminator  plates,  the  air  leaving  the 
wn.shcr  clean  and  dry.  but  with  a  relative  humidity  of  100%.  Spray 
atomising  screens  are.  used  to  atomise  the  water  beyond  the  j)Os.sibility 
of  any  spray  action  alone.  The  increa.scd  density  of  the  spray 
thus  formed  is  very  marked. 

The  spray  system,  in  conjunction  with   the  nozzles  referred  to, 
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SLATE 


INIGO   JONES   &  CO., 

Tudor  Slate  Works, 
GROESLON,  R.S.O.,  NORTH  WALES. 

Slates  Drilled  &  Shaped  to  Specification. 

SLATE  WORK  tor  ELECTRICAL  ENGINEERS. 


i.<  recommended  wherever  water  has  to  be  cooled  for  condenser.s, 
transformers  or  water  jackets.  A  spray  system,  proiierly  de- 
singed,  will,  it  is  stated,  be  found  to  be  efficient,  simple  and  econo- 
mical to  operate.  It  is  aLso  claimed  that  it  costs  less  to  install 
than  any  other  system  of  cooling  water,  and  where  there  is  an 
existing  pond,  the  cost  is  limited  to  the  spray  nozzles  and  pi))iiig.  In 
a  spray  system  the  hot  water  is  cooled  by  spra\ing  it  into  the  air  so 
that  when  it  falls  into  the  basin  or  pond,  its  temi;erature  is  sufficiently 
reduced  to  permit  of  it  being  used  over  again,  thus  affording,  at 
small  expen-se,  an  abundant  supply  of  cold  water  indepond'.  nt  of 
where  the  plant  may  be  located.  This  feature  is  frequently  of  great 
value,  a,s  a  plant  can  be  located  where  it  is  convenient  to  a  fuel  supply 
or  distributing  centre,  and  without  considering  a  condensing  water 
supply,  which  can  be  furnished  by  a  spray  system  at  comparatively 


\'lF.W  OF  COMI'I.F.TE  AlU  WasHKK   K)K  Tl 


small  expeasc.  li  ul.so  a(Tord.s  a  simple  renu-dy  by  which  many 
I)Ower  ])lants,  now  handicajiped  with  hot  condensing  water,  can 
reduce  their  operating  costs. 

The  Spray  Engineering  Co.  claims  that  by  reason  of  the  improve- 
ment in  the  nozzles,  they  have  been  enabled  to  reduce  the  power 
to  operate  sprays,  fully  .lO  jier  cent,  of  what  was  formerly  thought. 
necessary.  Under  ordinary  conditions,  the  i)0wer  necessary  to 
operate  the  sprays  will  average  less  than  IJ  per  cent,  of  the  power 
generated  by  the  engine,  whereas  the  average  cooling  lower  will 
require  for  oi)eralir)n  about  .'{ ])er  lent.  of  the  power  generated.  The 
spray  creates  a  circulation  of  air,  thus  saving  the  power  required  to 
ojierate  fans  for  this  imrpose.  I'lie  operating  water  i)rcssure  for 
sprays  averages  only  one-lialf  of  that  re(|uire<l  for  a  cooling  tower. 

Next  in  importance  to  the  design  of  the  nozzle  is  the  arrangement 

IFerranti  Ltd  I 
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of  the  sprays.  In  the  sy.^tem  deseribsd  herewith  the  nozzles  a 
arranged  in  groups  and  are  so  inclined  towards  opposing  nozzl, 
that,  when  the  sprays  are  operating,  they  are  made  to  collide  wii 
i^ach  other.  By  reason  of  their  collision  the  drops  of  water  a 
broken  into  much  fuier  particles  than  could  be  effected  by  the  actii 
of  the  nozzles  alone.  As  the  finer  the  spray  the  greater  will  be  t! 
cooling   effect,    the    advantage    of   this    arrangement   is   apparai 


LvKciE  CooLixc  Poxn,  suowixG  Sprays  ix  Opkuaiion. 

(irouping  the  nozzles  also  increases  the  circulation  of  air  among  tl 
spray  particles,  due  to  the  accumulative  driving  action  of  the  spra; 
in  the  same  group.  Natural  ponds  without  sprays  require  abo 
fifty  times  more  area  than  a  spray  cooling  system,  and  in  the  summ 
seldom  cool  the  water  sufficiently. 

Tile  above  details  are  tiken  from  pamphlets  recently  issued  1 
the  Spray  Engineering  Co.,  Boston,  Mass. 


SIX-COLOUR  CLOTH  PRINTING  MACHINE. 


.\n  interesting  example  of  the  electric  drive  as  p.pplieil  to  t 
jirinting  industry  has  recently  bean  installed  by  the  (.i.E.C.  T 
machine  is  a  six-colom-  cloth  printing  machine  arranged  to  prii 
squares  or  rectangles  with  side  and  cross  border.s  in  any  length  frf 
I  yd.  to  10  yds.  incrcasiiii;  by  1  in.  and  using  rollers  IS  in.  in  circu 
ference.  The  iiiaihine  is  driven  by  a  2.^  II. P.  three-phase  "  Wittoi 
motor,  the  controller  resistance  being  mounted  on  the  bedplate 
the  machine.  As  will  be  observed,  the  motor  is  completely  out 
the  way,  and  the  management  are  very  pleased  with  the  comp: 
nature  of  the  drive.  The  electrical  equipment  was  su|>|ilie(l  bv  t 
Ceiicral  Klertric  Co. 


EXPLOSION-PROOF  SWITCHGEAR. 


In  addition  to  an  extensive  application  in  fiery  mines  ""  Witloi 
explosion-proof  motors  and  switchgears  are  occasionally  put 
service  in  a  number  of  unusual  circumstances,  (iunpowder  factor 
are  one  of  the  many  works  lilt<-d  with  tliisela.ss  of  iiuilor  in  the  norii 
routine,  but  a  cinlous  application  has  been  found  in  a  hydro;; 
factory  where  it  was  specified  that  the  switchgear  should  be  explosii 
|iroof  in  order  to  guard  against  explosions  due  to  gas  leakages.  'I 
(ieneral  Electric  Co.  supplied  the  switchgear  for  this  installation. 


EDISWAN 
EVERYTHING    ELECTRICAL 


(Sec  Adit,  on  l>ii^i:  \i\.). 
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Event  of  the  Week.-  -"  Kukri  "  Gronuu  decides  to  forsake 
his  old  love  ''  Tricity,"  after  eight  years'  courtship  and  devo- 
tion. 

*  *  •      *         * 

A  contemporary  is  appeahng  for  men  to  assist  in  emergency 
electrical  service  for  supply  stations.  Cannot  the  example  of 
the  railways  and  tramways  be  followed,  and  the  fair  sex  be 
pressed  or  persuaded  into  doing  duty  ?  They  might  form  a 
"  S'Nice  Switchers'  Section  "  in  the  local  volunteer  corps, 
which  are  now  so  popular  in  most  towns. 

As  dictated,  frictional  losso'^. 

As  transcribed,  fiictiunal  gl(j-srs. 

As  dictated,  the  final  devaporising  chainber. 

As  transcribed,  the  flannel  devaporising  cluunber. 

As  dictated,  on  which  set  of  dials. 

As  transcribed,  from  which  side  of  the  wliecls. 
4=  *  *  * 

This  Week'.s  Ciie.stxut. — A  youthful  electrician  who  had 
joined  the  forces  recently  timorously  approached  the  sergeant : 

■■  Please,  sergeant,  1  want  a  day's  leave." 

••  What  for  ?  " 

""  To  see  my  fiancee." 

'"  Your  what  ?  " 

"  ily  fiancee,  sergeant." 

'"  Your  fiancee  (and  more  fiercelv),  your  fiances  !  !  I'll  have 
yer  know  that  fiancees  ai-e  for  the  officers,  sweethearts  foi  the 
N.C.O.'s,  and  for  you  blooming  privates  just  hirds.'' 

*  *         *         * 

The  adjoining  photograjlli.  kindly  su|)|jlie(l  by  the  Swedish 
(ieneral  Electric  (Ltd.),  shows  one  of  tlie  bearing  blocks  of  a 


2I,«)0h.p.  hydro-electric  unit.     Ai   the  risk  of  emph  nizinp 
the  oltviniis  we  can  onlv  remark,  Snini'.  bearing  I 


JUPPLEMENT  to   "  the  Electrician."  May  f,  19 li. 

For  the  first  time  in  its  history  electric  and  gas  interests  met 
together  yesterdav  under  the  sheltering  roof  of  the  Institution 
of  Electrical  Emrineers.    Truly  this  war  ha.'^  a  deal  to  answer  for. 

The  "  horse-dynamo  "  has  been  a  long  time  in  arriving,  but 
it  is.  according  to  the  "  Canadian  Electrical  News.  "  lunv 
available.  The  adjoining  illustration,  taken  from  our  con- 
temporary, gives  some  idea  of  "'  him."     His  output  is  60  )  watts 


^^^CTRic  Light  a  POWER 

WITHOUT  COST 
-^UOWNA 

The  Horse  Dvxamu  with  Ki.ecthic  Whip  (Iovkr 

at  40  volts,  and  his  speed  is  kept  within  0-1  pcT  cent,  by  the 

electric  whip  which  may  be  seen  near  his  tail.     Pi-c\ious  to  its 

application,  .say,  with  a  drop  of  (>-i)l  per  cent,  in   his  speed,  a 

bell  rings,  and  if  this  is  not  waining  ennn<;k  to   him  then  he 

is  electromagneticallv  whipped. 

"  *         *         *         * 

THE  POXDERIXG  COXTilACIOR. 
Ponder  and  bend.  Ponder  and  bend, 
\\'hich  lamp  is  best  for  me  to  vend  ? 
There's  '"  Tantaswan."   ""  Mazrani." 
"  Osdown,"  so  many  my  mind  to  vex. 
Ah  !  Ponders  Ends  in  Middlesex  ! 
As  we  go  to  press  we  hear  that  the  member  of  our  staff  who 
evolved  tht  above  has  (after  many  bends)  finally  broken  his 
back  !   Had  this   not  have   happened  we  should   have   recom- 
mended   that    his    keepers    squirt,    sinter   and    s\is]ii"iid    him 
during  the  Royal  (Ediswan)  pleasure. 

THE    ^OLD   EFFICIENCY"    i:.\<;. 
{An  Unfinished  Rag-time  Niimher.) 
He  was  energetic,  most  kinetic — and  Anuirrican, 
Then  he  wrote,  yes,  he  wrots  round  to  all  ihe  boys 
.lust  a  note  -an  orange  note — "  Leave  all  your  toy.^ 
And  get  here  in  the  morning  when  tlic  day  is  dawning. 
Bustl?  up  !     Hustle  up  ! — that's  .Ainurriean. 
You  dictate  it  (how  they  all  will  half  it)  —  ► 

Grind  away  !   Grind  away.  Old  Efiicieiuy, 
Underline  it,  don't  you  stop  to  sign  it, 
For  you're  just  gone  potty  on  Efficient  C." 
The  foregoing  is  not  taken  from  the  "  Efficiency  Magazine."  • 
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SIEMENS 


STANDARD 

ELECTRIC    MOTORS 


ALL  OUTPUTS,  SPEEDS  AND  VOLTAGES. 


SIEMENS  BROTHERS  DYNAMO  WORKS  LIMITED. 

Head  Office:  CAXTON  HOUSE,  WESTMINSTER.  S.W. 
Telephone:  Gerrard  860.  Telegrams:  "  Siembralos,  Vic.  Lcndom." 

Supplies  Dept.  :    38  &  30,  UPPER  THA.MES  STREET,  E.C. 
Telephone:  City  5350.  Telegrams:  "  Siemdtor.  Cent.,  Londom." 

HOME  BRANCH  ADDRESSES: 
Birmingham — Central  Ho-,  New  St    I     Manchester— 196.  Deansgate. 
Bristol — 30,  Bridge  Street.  Newcastle — 64-68.  ColUngwood 

Cardiff— 89,  St  Mary  Sn-eet.  I     Sheffield— 22.  High  St      [Bldgs. 

Glasgow — 66,  Waterloo  Street  i     Southampton — 46.  High  Street, 

Branches  In   Principal    To^na  Abroad. 


SEALING  BELLS  FOR  POWER  TRANSFORMERS. 


In  the  majority  of  sub-stations  siiifilc  caljlcs  are  used  foi-  con- 
necting up  the  terminals  to  the  switchboartls.  In  these  cases  the 
cables  have  to  be  of  rubber,  and  where  tliey  pass  throufjli  the  switch 
chamber  to  the  transformer  room  floor  insulators,  to  withstand  the 
full  voltage,  must  be  used,  as  it  is  not  sufficient  to  rely  entirely  upon 
the  ins\ilation  on  an  unsheathed  cable.     In  order  that  met  il-sh(!iithed 


ViKW  OK  iSk.M.INO    T.KI.r.  IHIi  'ru,\NSI'OIlMEHS. 


This  makes  a  safer  job  of  the  whina  in  the  power  transformer  chamber 
and  is  especially  essential  in  the  tropics,  where  there  is  risk  of  the  un- 
protected insulation  being  damaged  by  ants.  The  detail  of  the 
sealing  bell  is  shown  in  the  illustration.  The  body  is  in  cast-iron  for 
sizes  of  cables  0-25  sq.  in.  in  area  or  under,  and  in  cast  brass  for 
large  sizes.  Standard  designs  are  made  for  all  voltages  up  to  12,000. 
Similar  sealing  bells  are  used,  but  with  brackets  for  bolting  to  con- 
crete bases  instead  of  the  flange  for  single  cables  connecting  large 
generators  to  sx\  ilchgear,  when,  in  addition  to  the  spigot  on  the  gland 
on  which  the  lead  covering  is  wiped,  a  pair  of  clamps  are  provided  to 
receive  brass  wire  armom-ing.  | 


CONTRAFLO  KINETIC  CONDENSING  PLANT. 


The  steam  turbine  is  now  accepted  as  standard  in  every  mo.lerii 
steam  generating  station.  The  perfection  of  the  turbine  has  brought 
into  juominence  problems  of  the  auxihary  plant  which  did  not  crop 
u|)  with  reciprocating  engines.     The  latter  were   usually  of  com- 


Skc'TIoxal  Vikw-  of  Coxtuaflo  Kisetic  Condensfno  Plant. 

jjaratively  small  output,  and  the  exhaust  steam  could  be  dealt  with 
by  condensers  of  accepted  design.  With  the  steam  turbine  matters 
arc  (lifl'erent.  The  high  efficiency  of  the  turbine  is  almost  entirely 
de])cn(lent  ii])on  the  vacuum  wliich  can  be  obtained  in  the  condenser. 


CONTHAFI.O  KlXKTIC  ( 'ONDKNSINO   I'l.AXT  FOI!  (i.llllll  KW.  'I'l  HIIIM:  I'NIT. 


eal.le.'i  may  lie  u.sed  for  {\m  [lurpo.se.  Hcyrolle  .t  Co.  have  made  a  Tlicn  agiiin.  the  steam  luibiucMii'ing  ,i  compact  A{ciiiialiiig  iinil.  .1 

d-siyiiof  nealiiiL' hell  which  is  provided  with  a  flange  for  boll  inii  to  till'  laigr    lapacily    is   aMiilable    from    small    Hour   space   i.iiiipicil.      In 

tiTiiiiiiiil  ciwe  of  the  power  trHHsformiT.     The  use  of  this  form  of  bell  order  to  cope  with  these  changed  iiimlitioiis.  Ilie  study  iif  iniuleiiseis 

eiiabli-H  lend-oovereil  paper-inHiilalc  '  cables  lo  be  satisfactorily  used.  and  coiiilensing  jilant  has  become  necessaiy.  and  the  result  is  that 
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a  number  of  specialised  firms  have  established  themselves, and  their 
business  is  entirely  confined  to  the  designing  of  omplete  condens- 
ing plants.  The  Cont ratio  Company  is  one  of  those  s|Hcialised 
concerns,  and  has  already  establislied  a  re])Utation  for  efliciency  in 
design  and  reliability  in  operation  of  their  |)rodiicts. 

This  company  has  desijincd  condensing  i)lant  for  generating  sets, 
which  vary  in  size  from  ."jOO  to  25,000  kw.,  the  last  named  being  for 
the  mammoth  sets  of  the  Commonwealth  Edison  Co.,  Chicago.  In 
an  interesting  brochure  recently  issued,  a  full  list  of  these  installations 
is  given.  The  largest  of  the  British  installations  is  that  of  the 
Xewcastle-on-'l"yre  Electricity  8up])ly  Co.  for  its  Ki.OOO  kw.  sets 
at  the  Dunstoii  jiower  station,  Xewcastie-on-Tyne.  In  order  to 
empha.si83  the  importance  of  high  vacuum  in  connection  with 
steam  turbo-generating  plant,  it  is  pointed  out  in  the  opening 
pages  of  the  pamphlet  that  the  loss  of  power  ])er  lb.  of  steam  con- 
sequent upon  a  vacuum  of  2(i{  in.  as  compared  with  28.J  in.  would 
correspond,  other  things  being  equal,  to  that  which  would  be  caused 
by  a  reduction  of  ))rc.ssure  at  the  turbine  inlet,  of  from  20(1  to  1 10  lbs. 
It  is  also  pointed  out  that  if  high  vacuum  Is  to  l)e  really  effective, 
it  must  exist  in  the  exhaust  chamber  of  the  turl)ine.  It  is  stated 
that  the  economy  resulting  from  a  high  vacuum  at  the  air  pump 
suction  is  only  attained  in  ])roportion  to  the  extent  r)f  its  influence 
on  the  last  row  of  low  jiressure  blades  ;  high  vacuum  at  the  turbine 
blading  is  only  attainable  if  the  design  of  the  condensing  plant  and 
of  the  exhau.st  end  of  the  turbine  casing  Ls  suitable.  The  statements 
of  Sir  Charles  Parsons  anfl  I'rof.  Rateau  are  reiterated,  to  the  effect 
that  high  vacuum  is  relatively  of  even  mor<;  importance  in  the  low 
|ii  -^ure  exhaust  steam  turbine  than  it  is  in  an  ordinary  high 
[r    -sure  turbine. 

riic  list  contains  a  u.seful  table  which  shows  approximately  the 
amounts  by  which  the  steam  consumption  of  modern  turbines  Is 
reduced  by  an  increase  of  vacuum  from  27  in.  upwards.  At  the 
lower  limit  from  27  in.  to  28  in.  vacuum  there  is  a  (i  per  cent, 
reduction  in  steam  consumption,  and  at  the  upper  limit  from  27  in. 


to  29^  in.  it  Ls  19  |)er  cent.,  these  figures  being  for  a  high  pressure 
turbine  working  at  Ho  lb.  pressure  and  l.oO"  superheat.  The 
Contraflo  Co.  in  calling  specific  attention  to  these  important 
principles,  claims  that  it  designs  condensing  plant  which  will  secure 
for  users  of  steam  turbine  plant  the  whole  of  the  eciuioiiyes  wliich 
are  obtainable  in  this  field.  It  is  also  stated  that  by  the  employinent 
of  the  Contraflo  Kinetic  system  of  surface  condensation,  the  highest 
possible  vacuum  is  obtained  at  the  turbine  exhaust  under  all  working 
conditions.  They  particularly  plead  for  a  consideration  of  their 
condenser,  with  its  (corresponding  air  ))unip,  as  one  condenser  unit 
and  not  as  separate  items,  the  argument  being  that  there  is  in 
reality  no  point  at  which  it  can  definitely  be  stated  that  the  work  of 
the  one  ceases  a-ul  that  of  the  other  commences. 

The  essential  principle  of  the  Contraflo  condenser  design  is  that 
of  condensation  and  air  coiicntration  in  wedge-shaped  chambers, 
.so  assembled  as  to  utilis:>  the  kinetic  energy  of  the  inflow  from  the 
turbine  to  drive  the  air  downwards  into  and  throughthe  narrow  ends 
of  the  wedge.s.  Hy  this  arrangement  the  air  delivered  to  the  air 
pump  is  of  greater  weight  per  unit  of  volume  than  elsewhere  in  the 
condcn.ser.  The  economic  etfcct  of  this  design  is  the  protluction  in 
a  given  condenser  of  the  higlu-^t  vacuum  and  the  least  running  cost 
for  circulating  water.  A  sectional  illustration  througli  a  largo  con- 
denser is  given,  and  it  i^  pointed  out  from  this  that  the  admission 
area  ta  the  tulie  nests  extends  over  a  large  percentage  of  the  entire 
periphei-y,  and  therefore  the  frictir)nal  resistance  through  the  wedge- 
shaped  condensing  chand)er  is  reduced,  and  the  air,  after  jjiissing 
through  the  final  devaporising  chamber,  is  delivered  to  the  air 
pumj)  at  a  temperature  which  will  enable  the  pump  to  reduce  the 
insulating  effect  of  air  on  the  tube  surface  to  the  attainable 
minimum. 

The  company's  system  of  air  extraction  is  based  on  the  use  of  a 
steam  jet  ejector  in  conjunction  with  a  water  jet  ejector  of 
high  efliciency,  the  ojdy  rotating  jiart  being  an  ordinai-y  simplo 
centrifugal   water   pump.     Such    pumps  in   praotico^lwvo   proved 
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capable  of  continuous  serrice  with  a  minimum  of  wear.  By  the  use 
of  a  steam  jet  air  ejector,  a  vacuum  can  be  obtained  in  the  condenser 
which  is  indeiiendent  of  the  temperature  of  tlie  water  used  in  the 
water  jet  ejector,  consetiuently  the  water  employed  for  the  latter 
can  be  t!ie  condensed  water  removed  from  the  condenser.  By  thi< 
simple  provision  all  the  energy  in  the  steam  jet  and  the  frictional 
expenditure  in  the  centrifugal  ])umps  are  absorbed,  and  the  feed 
water  is  returned  to  the  boilers  at  a  temperature  correspondingly 
higher  than  that  at  which  it  was  removed  from  the  condenser. 

The  brochiue  proceeds  to  describe  in  detail  the  constructional 
features  of  this  interesting  jilarit.  Space  will  not  admit  of  our  going 
into  these  details,  but  engineers  who  art;  interested  in  problems  of 
condensing  should  obtain  a  copy  of  the  publication,  and  we  feel 
sure  that  they  will  j)eruse  it  with  both  pleasure  and  profit. 


WINDING  PLANT  AT  BURLEY  COLLIERY. 

An  interesting  electrical  collierj'  plant  is  that  at  the  Burley 
ColUery  of  the  Jlidland  Coal,  Coke  and  Iron  Co.,  where  extensive 
use  is  made  of  the  electric  power  generated  from  waste  gases,  both 
coke  oven  and  blast  furnace  gas  being  utilised.  The  power  house 
contains  three  S".")  kw.  three-phase  alternators  driven  by  "  National  " 
gas  engines,  generating  power  at  .5.50  volts,  25  cj'cles.  The  main 
winder  is  situated  at  the  Burley  Pit,  the  Company  closing  down 
their  Sladderhill  Pit  as  far  as  coal  winding  is  concerned,  the  coal 
from  the  latter  being  brought  up  by  way  of  the  up  cast  shaft  of  the 
Bur'    •  Pit. 


pulleys  to  a  float  in  a  separate  tank.  When  the  float  rises,  the 
dippers  are  lowered  and  cut  out  the  resistance.  The  float  tank  i; 
constructed  in  two  portions,  an  inner  and  outer  tank,  water  b;nng 
kejjt  constantly  in  circulation  from  the  outer  to  the  inrer,  by  mean:; 
of  a  small  motor-driven  centrifugal  pinnp.  This  water  flows  from 
the  inner  tank  unless  the  valve  is  closed  by  the  control  lever,  whoi 
the  level  of  the  water  rises  at  a  predetermined  rate,  canying  with 
it  the  float,  which  lowers  the  dipper  blades  in  the  control  tank,  a  >  '. 
rmis  the  motor  up  to  the  required  speed.     The  Sj)eed  to  which  the 

„!n*..-,„-^-l.r.'  ■       i     .    .    ..-.II..!   l.v  ,1„.  :„.   I.j...   o*  :,     l„,,f-.,-f„,.,„in„ 


Win 


.\    iUOWIXG  COXTROLLEK  IX  FoREi;HulMl. 


o;ie  side  of  the  inner  ta  ^k.  thi ;  shutter  being  itself  controlled  by  a 
separate  lever  which  can,  if  desired,  be  perma;iently  placed  in  any 
position.  If  this  second  lever  is  ])ut  to  the  slow  positioj,  the  motor 
wiU  accelerate  to  the  slow  speed,  when  the  main  control  lever,  which 
is  normally  used  by  the  driver,  is  put  either  in  the  forward  or  the 
reverse  position.  If  the  regulating  lever  is  pushed  into  the  fidl 
position,  the  motor  nms  up  to  full  speed  when  the  main  lever  is 
put  over. 

There  are  two  stator  switches,  one  for  each  direction  of  running, 
so  interlocked  that  they  cannot  both  b?  put  on  at  the  same  time. 
The  rotor  connections  accommodate  the  fixed  terminals  in  the 
;:tarter  tank.  The  main  operating  lever  actuates  both  the  reversitig 
switches  and  the  valve  in  the  control  tank. 

An  important  featm-e  i-  a  sjiccial  device  preventing  the  stator 

switch.,    b-ili'i    Irft     P^.Vliallv    i:l    .-ont-Ml.        Tlli  ^    .k-virr    al-..     .HVXr.t. 


Main  Swit(  iiiioaku  and  I'lO  kw.  Uxrr. 


Special  intercHl  attaches  to  the  constnu-tlon  of  the  controller  used  the  driver  Inching,  by  rapidly  switching  on  or  olT.     There  arc  thix-o 

in  comiiclion  willi  the  main  winder,  which  involves  a  now  principle,  nolches  only  for  this  lever,  an  olT  position  and  a  fidl-on  position  for 

in  which  the  principle  of  a  relay  is  Intro  luccd.     Theliquidrcslstar.ee  either    direction.     The    regidating    lever    is    situated    outside    the 

H  lilt  out  of  Ihr-  rotor  circuit   by  the  downward  motion  of  three  nuiin    control    lever,    and    has    a  number  of  notches   repivaeiiling 

movable  eleclrodiM  connecttd  together  to  form  the  star  point  of  the  dllferent  speeds  :  it  can  be  set  for  either  full  or  for  any  fraction  of 

circuit,  atid  tboao  (lipiwrR.nre  ultachcd  by  a  chain   fastened  o\cr  full  si)eeil.     The  winding  gear  is  equippetl  with  safely  devices  to 
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Ghe       lamp      with    a     living      in       it 


pe  with  every  contingercy.  There  is  a  dejith  indicator  of  the 
rtical  type,  driven  from  the  drum  shaft,  and  provided  witli  ai 
erwiiiding  attachment,  which  cuts  off  the  current,  and  releases 
.veiglited  hiake  when  the  cages  pass  a  predetermiiu'd  point.  The 
ike  lever  is  fitted  with  a  dash  pot.  In  addition  to  the  overwinding 
vice,  an  over-speed  gear  of  the  high  speed  Harlnell  governer  typc^ 
juovided,  and  controls  the  speed  of  the  cage  at  each  i>oint  in  tlie 
att.  Should  the  driver  fail  to  effect  the  necessary  retluction  in 
eed  when  Hearing  the  end  of  the  wind,  the  over-speed  device, 
lich  is  set  to  operate  o.n  a  5  per  cen.t.  speed  increase,  opens  the 
)t(ir  circuit  anfl  applies  the  weighted  brake  lever. 


inn  II. r.  PrPE-VENTiLATED  MoToit  siiowiNi;  Haulace  Gear. 


The  power  cost  of  raising  coal  from  the  full  depth  of  the  shaft  li . 
lis  gear  is  stated  to  be  0-5d.  per  ton.  The  electrical  efiuipmeii' 
as  supplied  by  the  General  Pllectric  Co.,  and  Messrs.  M.  B.  Will, 
liriiiiiighani,  were  responsible  for  the  mechanical  portion  of  the 
iniliug  gear. 

The  electrical  equipment  of  the  coUierj'  also  includes  a  number  o.' 
ani])s,  haulages  and  so  forth.     A  good  ex;implc  of  iiumping  jilimt 

shown  herewith,  representing  a  reciprociiting  jmmj)  driven  by  a 
80  h.p.  slip-ring  motor.  Two  of  these  pumpi  are  instidled,  each 
"eing  capable  of  lifting  300  gallons  per  minute,  against  a  total  head 
f  1,.">5()  feet,  with  a  maximum  lift  on  the  suction  side  of  20  feet.     Thr 


ha'.dage  is  of  iutereat,  inasmuch  as  the  gear  was  constructed  by  the 
colliery  engineers  them.selves.  It  is  driven  by  a  100  h.p.  pipe- 
ventilated  motor.  The  equipminit  of  the  colliery  is  up-to-date  in 
every  respect,  and  letltcts  consideral)lc  cr(dit  upon  tlic  colliery 
management. 


'PIVOT"  SINGLE- WAY  AND  TWO-WAY  TUMBLER 
SWITCHES. 


The  chief  feature  of  the  movemei.t  of  the  I'ivot  switch  is  the 
variable-leverage  iictioi\  due  to  a  slot  in  (he  moving  coutacj-arm 
working  over  a  li.xed  fulcrum  pin.     'J'liis  and  the;  single  spiral  si  eel 


XuKN  Key  I'ATrEu.N  i'lvor 
Switch. 


I'lVUT    SWITCU    WITH    LoHii.NU 

C'ovEn. 


control-.spring,  which  is  tin-))lated  to  pi-event  ru.sting,  ensure  an  ea.sy 
and  agreeable  "'  on  "  and  quick  "  olT  "  action  :'thcre  is  u  long  bi'eak, 
and  the  contact-arm  is  locked  in  its  "  on  "  position.     The  control- 
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spring  works  between  the  two  fixed  pivots  passing  inwardly  tlnoiigli 
the  legs  of  tlie  bridge  suj)porting  tlic  cover  and  knob  lever,  and  is 
stretched  between  a  hook  formed  on  the  bridge  and  another  on  the 
moving  contact  arm.  The  result  is  a  jiositive  and  easy  action, 
and  as  the  contact  arm  is  effectively  locked  in  the  "  on  "  position,  no 
amount  of  jar  or  vibration  can  shake  it  "  off."'  Good  contact  i" 
ensured  by  the  slight  eccentric  action  of  the  two  coatact-arms  as  they 
enter  and  leave  the  contact  springs,  this  movement  being  due  to  the 
slot  already  mentioned.  The  contact  spru-gs  are  now  of  the  double- 
clip  type,  and  are  some  distance  apart  with  a  shielding  portion  of  the 
|)orcelain  base  batween  them.     They  are  tiMied  to  prevent  corrosion. 

After  considerable  experiment,  Messrs.  Linidberg  inform  lis  that 
they  have  been  able  to  apply  successfully  a  patented  apj)licatio;i  of 
mica  for  the  insulation  of  current-carrying  parts.  .-X  switch  fitted 
with  this  ha,s  successfully  withstooil  a  breakdowii  test  of  2,000  volts. 

Mica  is  unaffected  by  moisture,  and  is  ^„'apable  of  resisting  high 
temperatures.  The  rocking  con.tact-arm  of  the  switch  and  its  mica 
insulation,  after  being  subjected  to  a  high  temperature,  are  piactieally 
unaffected.  The  jiart^  are  fiiinly  rivetted  together,  so  that  any  jar 
caused  by  working  the  switch  cainiot  ])ossibIy  produce  any  loosening. 

By  reason  of  the  independent  action  which  is  now  fitted  to  the 
"Pivot ""  single-way  switches,  the  '"off  ""  movement  of  the  contact 
blades  is  independent  of  the  operator.  Even  if  the  knob  be'moved 
very  slowly,  the  blades  will  spring  "  off ""  sharply  from  tlie  ii.\cd 
contact  springs,  and  the  sparkwear  will  be  kept  down  to  a  miiiimum. 
The  contacts  consequently  remain  clean  apd  bright.  --1 

The  details  of  the  arrangement  are  shown  in  one  of  the  illustrations 
K  is  the  knob,  N  the  neck,  and  B  the  base  of  the  switch  lever.  H  turn- 
ing on  a  cross-pin  rivetted  to  the  screwed  neck  of  the  fixed  switch 
bridge.  This  cross-jiin  is  shown  in  section  at  P.  L  is  the  lexer 
which  actuates  the  switch  mechanism,  and  which  in  ordinaiy  con- 
structions forms  o^e  piece  with  K,  N  and  B.  In  our  iminoved 
construction  it  is  quite  separate,  though  it  turns  on  a  similar  pin  1'. 
As.suming  that  K  shows  the  "  on  "'  position  of  the  knob,  and  that  it 


Insulation 


The  only  satisfactory  substitute  for 

Asbestos  Wire:  also  for  flexible 

leads,  etc.    AMPLE  STOCKS. 


H.  HARTJEM  &  CO.,  35  37.  NOBLE  STREET.  LONDON.  Cf 


oljscrver.  They  prevent  the  pavement  in  front  of  the  shop  bein 
Hooded  with  light ;  thus  meeting  the  requirements  of  scicntifi 
illumination,  and  at  the  same  time  complying  with  the  new  lightin 


regulations.  All  the  reflectors  are  designed  for  easy  wirmg  and  flxin 
and  are  also  easily  adjustable.  Leaflet  Xo.  583  fully  describes  thi 
range  and  a  copy  will  lie  sent  on  application  to  any  of  the  Simple 
Company's  branches. 


Flush  P.attekn  Pivot 
Switch. 


wz 

DkT-UL    of    K.VUIt    III-    I'lVoT 

Switch. 


would  b;  moved  to  the  '"olf  "  in  the  direction  of  the  arrow  <i.  the 
indeiiendcnt  action  may  b^  described  as  follows  : — 

Tile  lower  edge  V.  of  the  base  B  bears  against  the  neck  of  L  and 
forces  it  over  in  the  direction  of  the  arrow  a' ;  the  lower  end  of  L 
actuating  the  rocker  of  the  switch.  As  soon  aj  the  rocker  passes  a 
certain  point  the  control  spring  pulls  it  over  sharply,  and  the  blades 
fly  out  of  the  contact  springs  even  if  the  knob  K  is  held  stationary. 
In  other  words,  L  ci.i  make  tlie  remainder  of  its  "olf  "  movement  in 
the  direction  a'  irrespective  of  the  position  of  B.  Pi,  is  a  small 
flat  ended  sjiring  plunger  which  b;-ars  lightly  on  the  flat  head  of  L, 
and  which  tends  to  keej)  K,  N  and  L  in  alignment,  and  to  prevent 
K,  N  and  B  rocking  loosely  about  P  when  the  knob  is  releasi'd  by 
the  hand. 


SHOP  WINDOW  REFLECTORS. 


THE  FIRADANAC  MINING  SWITCHGEAR. 

It  is  conccdc><l  by  swili-Ii  experts  that  an  a]>panitus  whicli  has  it; 
.)m])oncnt  parts  in  one  chanib.'r  is  safer  than  an  apparatus  whicl 


Fin  M 


Switch.  Opkn. 


Simplex  C'on<liiils  TJiniled  have  just  iiroduced  a  range  of  refleelors, 
dct-igiK  d  to  illiiiniiiale  the  object  displayed  in  shop  windows  in  an  ,      ■,         •,   i  i  r         ■   ,      i-,r 

..ili,.i,.r,t  ,,.„l  ,.„„.„...;,.. I  .,  'I-  II     ,         1-      .     1      ..  ■  separates  il.s  switches  and  fuses  into  different  eomparlmcuts  connec- 

ellicii:nt  and  eoonoiiiieal  manner.      1  liosi^  re  eclors  (liroc    the     Ldit  .    i  i  n  •   i  ,         »  i-      i  ^        i-.i     r  •,   i   , 

...  ......  Mf.,iu  ted  by  small  inlets.     A  combined  apparatus  of  the  fuse-switch  tyiM) 

is  more  compact,  and  for  a  given  output,  has  u  less  cubical  content 


..Is    -where 


should   b< 


ft    in    tho 
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the  retention'of  explosive  gases.  The  following  features  of  the 
adanac  explosion-proof,  interlocked,  eonihined  fuse  switch  with 
■break  are  therefore  of  inti  rest : — (Jreat  mechanical  strength; 
all  size  for  a  given' output  ;  wide  machine-faced  surfaces  in  com- 
•ison  with  thej  cubical  contents  of  the' case  :  current-carrying 
itacts  renewable  from^the  front:  movable  switch  contacts  can 
revolved  to  present  an  entirely  clean  switch  contact  when  required  ; 
Tent  is  broken  upon  each  pole,  upon  two  contacts  in  series,  and 

h    a    j'arallel    action  ;  contacts    mischief-proof  ;  positive    quick 
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ikc-ar.dbrcak  action  ;  access  lo  the  explosion-jnoof  ca;e  impossible 
.til  tlu'  moving  switch  contacts  and  fuses  have  Ixin  made  dead  : 
ains  may  enter  either  at  the  top  or  bottom,  and  without  turning 
e  switch  "  u])side  down."  The  apparatus  is  lifted  with  HcTry's 
itint]  magnetic  blowout  fuses.  \Vithout  a  screwdriver  or  any 
her  tool  these  can  be  re-fused  with  ordinary  copjier  wire  in  a  few 
coiids,  and  there  is  no  po.ssibili(y  of  accidental  shock  during  re- 
acenient. 

We  understand  that  the  switchgei.r  was  examined  and  lested 
■'  tlic     I'ndenvriters'    Laboratorli  h,     fnc,    of    Chicago,   l'.iS..\.,  in 


1)( ccmbcr  last.  A  sample  20  anij)ere  2(MI-\(ilt  switch  was  ()]icra1cd 
12  times  by.hand,  closing  and  opening  a  circuit  in  which  a  continuous 
current  of  30  amperes  at  a  pressure  of  31.")  volts  was  passmg,  first  with 
the  switch  cabinet  earthed,  and  afterwarc's  with  the  generator  alter- 
nately earthed  on  the  positive  and  negative  side.  Strij>s  of  c()))pcr 
were  placed  in  parallel  with  the  fuses  to  prevent  the  latter  from 
blowing.  The  contacts  were  only  slightly  burned.  The  insulation 
resistance  was  measured  w  ith  a  500-volt  Jlegger,  and  the  result  w  as : — 
Positive  to  negative,  20  megohms  ;  jjositive  to  negative  to  enrth, 
seven  megohms.  The  two  poles  of  the  same  switch  were  eonnec^ted 
to  the  terminals  of  a  transformer  and  startmg  at  800  volts  the  pressure 
was  gradually  raised  to  2,000  volts  and  maintained  for  one  minute. 
The  test  was  repeated  with  the  transformer  lerminals  connected  to 
the  switch  contacts  and  metal  case  re  .)i(  riivily.  The  hisulation 
satisfactorily  withstood  this  test. 

The  illustration  shows  an  ironclad  fuse-switch  cabinet  with  the 
cover  open  ;  this  cabinet  is  provided  with  a  1 1  in.  machined  tlange  D, 
with  similar  provision  on  the  hinged  cover.  When  the  cover  is  closed 
and  the  metal  suifacc:!  are  together,  they  are  clamped  by  four  equally- 
spaced  wing  nuts  as  at  B.  The  cover  having  been  closed,  the  lever 
G  can  row  be  0|X'ratcd  by  means  of  the  s]>indle  and  lock  shaft  V,  to 
throw  the  rapid-acting  toggle  joint  carrying  the  magr.etic  blow-out 
fuse  carriers  E  into  their  re^.pcclive  bane  contacts  at  A.  This  opera- 
ticm  of  closing  the  switch  automatically  locks  the  cabinet  by  means 
of  the  engagement  of  a  male  bolt  in  the  centre  of  the  base  with  the 
fenude  projecting  tube  H.  It  is  impossible  to  o|)en  the  cover  until 
the  bolt  is  withdrawn  by  moving  the  switch  to  its  "  olf  ])osition." 
Shrouding  of  the  cable  connections  in  the  base  to  meet  the  Home 
Oflice  requirements  is  provided  by  the  iiisidating  screens  as  at  ('.  To 
rewire  a  blowii  fuse,  the  magnetic  blow-out  fuse?  (■arriers  1']  can  be 
oul-8])rung  in  one  second,  re-fused  and  in-spnmg  into  position  in 
under  3(1  seconds  for  the  eoin])lete  operation.  The  apparatus  is  low 
in  price  and  simple  in  construction.  Kveiy  jiart  is  interchargeable  ; 
it  is  "  made  like  a  gun." 

Messrs.  Berry,  Skinner  &  f 'o.,  of  78, 1'pper  Thames  Street,  London, 
E.C,  have  brought  this  unique  switch  to  our  notice,  and  they  will 
supply  priics  of  fuller  particulars  on  request. 
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ARMORDUCT 
CONDUIT 


Sound,  common-sense 

value  in  quality  and 

service. 


Write  for  particatars  and  prices 


The 

ARMORDUCT 

Manufacturing  Co.,  Ltd. 
Farringdon  Ave.,  London,  E.C. 
Bathurst  Works,    Witton,    B'ham 


FERRANTI  HOUSE  METERS. 

A  file  conliuning  u  nuinljcr  of  |Kimi)lilc;s  deiUing  with  their 
house  meters  i.s  now  Ijeing  circulated  by  Ferranti  L  in  tod.  The 
first  i)amphlet  iiives  technical  and  constructional  fletails  of  this  nu-lcr, 
the  p.irticulars  being  ascompanied  by  sectional  illustrations  and  b\- 
views  of  the  chief  working  parts,  following  tliis  pamiihlet  are  a 
number  of  others  which  deal  resi)ectively  with  two- wire,  three  wire, 
two-rate,  and  prepayment  meters,  all  of  the  ani)iire  hour  type.     A 


FEitKA.Ml    I'ltKl-AV.MKNT    .MktKU. 


FKItHANTI   'I'WO-IIATE  .\1kTKR 


hcpani'ti  pninphlot  gives  in  tabular  form  particulars  and  i)rices  of 
^piirc  parts  for  all  tin  foreuning  meters  in  the  sizes  up  to  25  amiieres. 
'rill-  concluding  pamphlet  rieuls  with  watt-hour  meters  of  the  two- 
wire  ty|ie  for  house  hcrviees.  The  Ferranti  meter  is  suflicitntly  wi>ll 
known  and  used  to  rflcjulre  no  detailed  description  in  our  cohinuis. 
It  -xiiA  one  ol  the  earliesl  suece.Mhful  direct. current  meters,  and  has 


been  improved  from  time  to  time  in  accordance  with  the  extension  o 
experience  with  it  in  actual  service.  The  adjoining  diagram  explain 
in  a  simple  manner  the  principle  of  the  action  of  the  amjiere-hou 
type  of  meter.  It  A%-ill  be  observed  that  there  is  a  disc  of  coppe 
placed  in  mercurj'  between  specially  shaped  poles  of  two  permanen: 
magnets.  The  dis;  revolves  in  jewtUed  bearings,  and  its  upptrei 
tremity  is  provided  with  a  worm  through  which  the  recording  train 
cither  of  the  cyclometer  or  dial  pattern,  is  driven.  The  cuiTent  flow 
from  the  positive  terminal  to  the  circunrference  of  the  mercury  batl] 
I  hrough  the  mercury  and  the  copper  disc  and  out  at  the  centre  of  tli 
l]:ith, whence  it  passes  through  a  compensating  coil  to  the  nei;aii\ 
urminal.  The  inter-action  between  the  flux  from  one  of  tin-  (i  ■ 
iiuinent  magnets  and  the  ciu'rent  through  the  disc  exerts  a  diiMii 
tiirque  on  the  disc  and  causes  it  to  rotate.  AVhen  the  disc  muit, 
I'ldy-eurrents  are  set  up  in  it  by  the  flux  from  both  permui-i 
iiiagnf  ts,  and  the  inter-action  between  the-se  eddy-currents  iiii'l  tL 
tlux  exerts  a  retarding  torque  on  the  disc.  The  flux  from  one  maLrnc 
)>roduces  both  a  driving  and  a  retarding  torque,  and  that  from  th 
other  magnet  a  retarding  torque  only.  WTien  the  speed  of  rotatio: 
is  constant  the  driving  and  retarding  torques  must  be  equal.  I 
frictional  losses  are  disregarded  the  speed  of  the  disc  will  be  propor 
tional  to  the  current.  The  compensating  coil  is  introduced  to  dis 
count  the  effect  of  mcreiu'v  friction  wliich  increases  with  the  s);( 
The  coil  therefore  increases  the  dri\ing flux  and  it  is  so  adjusted  th» 
tlic  driving  torque  is  increa.sed  by  au  amount  corresponding  lo  th 
increased  friction.  By  means  of  a  cylindrical  WTeight  on  the  drivin 
-pindle,  and  also  by  externally  placed  weights  attached  to  rndis 


Biac;k\m  expLain'IKO  PRrscii'LE  of  Ferranti  .\.H.  Meter. 


arms,  the  copjier  disc  is  balanced  in  the  mercury  bath,  and  the  prcssiu 
on  the  jewels  is  reduced  to  a  minimum. 

An  illustration  is  also  given  of  the  two-wire  prepayment  hou;' 
service  meter.  This  is  fitted  with  a  fraud-proof  mechanism,  and 
provided  with  four  main  and  two  test  dials  in  both  the  current  cloc 
and  coin  cyclometer  dials.  The  mechanism  Ls  suitable  for  tl\c  insci 
tion  of  a  total  of  12  coins  consecutively.  It  records  tlu  consuniptior 
of  energy  in  the  ordinary  way  and  also  moves  back  the  coins-used 
pointer  to  zero,  and  at  this  point  trips  the  switch  and  interrupts  thi 
circuit.  The  standard  box  will  liold  1.50  pennies,  but  a  larger  bo: 
ran  be  supjilied  to  hold  220  pennies.  The  luf  tcrs  can  be  supplied  t< 
1  lUe  any  .siz<!  of  coin  botwcen  a  thn  t  pi  nny  bit  (  Ui  mm.)  and  a  penn; 
">1  mm. )  diameter. 

W'c  also  show  an  external  view  of  tlie  two  rate  two-wire  l\pc  o 
meter,  which  is  provided  with  dials  giving  two  readings,  the  lowei 
registering  during  the  low-rate  and  the  higher  during  the  high-rati 
periods  of  the  day.  Contained  within  the  meter  is  an  clcetromaguel 
which  is  connected  by  a  time  switch  across  the  mains.  This  magnet 
is  energised  at  any  suitable  time  so  as  to  set  cither  the  lower 
■ii-  the  higher  counting  trains.  There  is  a  pointer  at  the  left  hand 
•  Dnier  of  the  dial  which  shows  on  which  stt  of  di  Is  the  meter  ie 
icgLstering.  It  is  stated  that  the  lo.s.scs  in  the  shunt  coils  of  I  he  cliau 
over  magnet  occur  only  during  the  high-rate  period  when  the 
.switch  is  closed  and  the  magnet  exoited.  These  losses  vary  from  I  2 
watt  hours  in  a  CO-volt  mctor  to  10  watt  hours  in  ft  ;j(K)-volt  meter. 
in  tho  200-volt  meter  there  are  four  watt  hours.  These  meters  arc 
sujiplied  in  sizes  from  '\  to  nOO  amperes  capacity,  and  above  50  am- 
IM-res  are  worked  from  a  shunted  circuit. 

We  are  asked  to  state  that  interested  engineers  will  1h'  supplied 
with  a  oopy  of  the  abovemenlioned  file  of  pamphlets  on  ap|)lieiition. 


au^- 
tipw 
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Event  of  the  Week.— The  83^011101101110  Co.  ticks  ofl  the 
■rnians  at  the  British  Indui-trie.s  Fair. 

This  Week's  C'aESTxux. — Voiunteor  Coal-lieaver  (fomierly 
waiter)  to  housewife  :  ""  How  will'  you  have  these  coals, 
idaiii,  a  la  carte  or  cul-de-sac  ? '' 

We  regret  to  record  tlie  decease  of  'Sh.  H.  F.  Friederichs, 
irough  Electrical  Engineer,  West  Hartlepool,  one  of  the 
ginal  members  of  the  Point  Five  Association,  and  the  first  to 
removed  by  death. 

The  Benjamin  Electric  Co.  is  introducing  a  new  tyiie,  of  iialf- 
tt  fitting.  In  order  to  comply  with  the  prevailing  fashions 
"  frightfulness,"'  this  fitting  is  provided  with  a  skeleton  neck. 
me  the  less,  it  is  Britisli  to  the  backbone. 


The  Report  of  the  Sanitary  Committee  on  Air  Pollution, 
lied  by  the  city  of  Manchester,  ought  to  be  presented  to 
ery  factory  owner  who  runs  his  plant  by  steam  jiower. 
icidentally,  a  copy  might  be  posted  to  the  Kaiser.) 

*         *         *         * 
There  is  a  rumour  that  the  gas  undertakings  all  over  the 
iintiy  are  contemplating  ordering  the  removal  of  gas  cooking 
ives  in  all  domestic  establishments.     Why  \     .Jiust  to  make 
im  for  the  little  Kitcheners  ! 


At  British  Industries  Fair  a  Ironie-produced  insulating 
iterial  (displacing  the  German  original)  has  been  dubbed 
Kiinoid,"  doubtless  out  of  deference  to  the  appreciation  for 
f  Irish  Party,  which,  according  to  some  authorities,  including 
'  Batti-AVallah  Society,  is  ""  the  real  cause  of  the  war." 

*  *  *  * 
ritimately  what  were  once  exclusively  scientific  terms  will 
come  absorbed  into  the  expressions  and  writings  of  everyday 
'.  Thus,  Twells  Brex  in  the  "  Daily  Mail  "  (our  italics)  : 
iniiiy  things  untoward  for  us  in  this  war  can  only  bo  attributeil 
lo  tlie  work  of  those  subtle  antennce  of  the  naturali  icd  Oeriiia-).  witli 
liniitle.ss  funds  and  inbred  (ierman  treachery. 

*:  «  *  * 

]^-lfast  City  Council  is  quarrelling  as  to  the  retention  of  it.i 
ctrical  engineer.  According  to  one  of  the  aldermen.  "  the 
Idle  campaign  of  persecution  had  been  originated  by  a  few 
.'iitisfied^eniployes  at  the  electric  station  "  The  agitation 
•nis  to  beai  out  the  old  description  of  an  Irishman  as  "  a  man 
10  does  not  know  what  he  wants,  and  won't  be  happy  till 
"cfs  it." 


Mr.    Barnard's    stirring   epic,    written    to    immortalise    the 

memory  of  the  engineers  who  went  down  to  a  man  with  the 

ill-fated  "'  Titanic,"  may  appropriately  be  reproduced  at  tiie 

jiresent  time  as  a  reminder  of  the  many  brave  men  who  are 

likely  to  be  in  the  same  case,  both  on  our  battleships  and  in  the 

merchant  services. 

*         *         *         *     . 

REMEMBER  THE   -LUSITANIA." 

AM)  THi-:  i;:\(:ivi:i:i;.s_ 

What  of  the  men  below  ? 
Stripped  iind  grimy  with  sweat  and  oil : 
Deaf  with  the  sound  of  the  engine-broil : 
Blackened  with  coal-dust  :   faint  with  heat : 
Counting  the  throbs  uf  the  eiigiiie-baat  : 
Buried  below  with  the  rats  and  mice  : 
With  never  a  thought  for  the  Held  of  ice — 
You  on  the  deck,  there  !     What  do  you  know 
Of  the  men  below  ? 


Half 


;pced 


Slow 


Tang  !     Tang  !     Tang  !     Stand  by 

""Slow  it  is,''  says  the  man  below. 

Tang  !     Tang  !  "  Tang  !     Astern  full  sjieed  !     "  Aye  !    Aye 

Stern  it  is  !  " — and  he  wo-ider;  why. 

How  should  they  guess,  in  the  depth-;  bclo>v. 

Till  the  vessel  shivers  from  .stern  to  bow 

With  a  rending,  grinding,  tearing  shock. 

And  they  KXOW. 

"  God  !  It's  the  ice  !  "  "  It's  a  boat — a  rock  !  " 
"  Steady  there,  stokehold  !  Watch  your  steam  ! 
Hustle  those  pumps,  and — "     '"  Damn  it,  Xo  !   " — 

Up  through  the  fioor-filates  wells  a  stream. 

Rising,  swirling,  from  norie  knows  where. 

How  shall  we  guess  at  their  black  despair. 

We  on  the  deck  where  the  night  winds  lilo.v  '.' 

All  are  in  peril,  but  we  are  free  : 

Free  for  a  plunging  lighi  for  lite. 

Collar  that  hen-coop  !     ()ut  to  sea  ! 

Better  to  die  i  1  a  hopeless  strife 

'dainst  the  wind  and  the  wav.-i  n  iil  the  white-ice  floe 

Than  be  drowi:ed  like  a  dog  liflnw  ! 

So  ! 

A  tlorj  did  you  say  ?     Ah,  no  ! 

But  a  MAN,  a-ul  the  way  of  a  man  to  show 

He  will  hold  to  his  work  in  the  depths  balow 

While  his  comrades  trust  to  the  iro.n  will, 

To  the  fertile  brain,  to  the  craft  a  id  skill. 

Of  the  chil.lren  of  Tubal  Cain. 

"  If  the  steam  will  lioM  a  ul  (lie  pum|)S  can  gain — ■" 

Xo! 

Down  they  go. 

And  there's  never  a  mm  in  thii(  liell  b.-loiv 

But  his  Gol  shall  know. 

A.  SeDOWICU    B.VItNARI). 


THE  "POINT  FIVES." 


.Mr.  .1.  Horace  Bowden  (l'o()lar). 

Mr.  H.  F.  Street  (Southampton). 

.Mr.  W.  II.  Cooke  (Luton). 

.Mr.  T.  Holes  (Bradford). 

.\Ir.  A.  S.  Blackman  (Sunderland). 

.Mr.  C.  S.  Davidson  (Barnes). 

Mr.  A.  H.  Seabrook  (St.  Maryle- 

Mr.  E.  R.  Hill  (Reading),   [hone). 

.Mr.  J.  W.  Hamo  (York). 

Mr.  S.  T.  Allen  (Wolverhampton). 

Mr.  F.  \V.  I'urso  (Carlisle). 

Mr.  \V.  ( i.  I'ickvance (Wrexham). 


Mr.  fl.  Ciray  (Acciirr,'toii). 
Mr.  S.  K.  Fcddon  (SheHield). 

(West  Kcrtlepool). 

Mr.J.W.Beauchamp(  West  Hum). 
Mr.  A.  H.  S!iaw([|ford). 
.Mr.  C.  Furness  (Blackpool). 
iMr.  C.  M.  Shaw  (Worcester). 
Mr.  H.  A.  Novill  (Wakefield) 
Mr.  Frank  Ayton  (Ipswieh). 
Mr.  C.N.   Hofford  (Leeds). 
.Mr.  S.  K.  Britton  (Clicstcr). 


FACTORIES  EXTENDING 
o.  WAR  SERVICE 

DELIVERIES   FROM    STOCK 
SWITCHGEAR   ANt)  ACCESSORIES 

A.  REYROLLE  &Co.  Ltd.  5"r°v~"? 


PLATINUM 

J.  blundell"&°  sons, 

GOLD.  SILVER  «  PLATINUM  REFINERS.  199,  WARDOUR  STREET.  W 
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SIEMENS 


ELECTRIC     MOTORS 


usually  a  thing  of  architectural  beauty,  and  the  comfort  of  its  patron 
is  catered  for  by  the  provision  of  well  upholstered  seats  and  i  cle 
atmosphere. 

C;ood  lighting  is  one  of  the  most  important  of  the  creatur:-  comfort 
and  the  JIoss  Empu'es,  Ltd..  have  a  keen  appreciation  of  this  fat 
judging  from  the  care  given  to  the  lighting  of  the   Finsbur-<-  Pai| 
ICmpire.      This,  hal!  is  lighted  throughout  with  Mazda  drawn  wil 
lamps  ani'.^B.T.H.  Veluria  reflectors.     The  ceiling,  as  will  bt  sei 


Part  of  small  Motor  Shop, 
Stafford  Works. 


SIEMENS  BROTHERS  DYNAMO  WORKS  LIMITED. 

HeadOfficb:  CAXTON  HOUSE,  WESTMINSTER.  S.W. 
Telochone:  Gerrard  860.  Telesrams:  "  Siehbralos,  Vic,  Lcndon.' 

Supplies  Dept.  :    38  &  30.  UPPKR  THAMES  STREET,  EC. 
Tolophono:  City  5350.  Telegrams:  "  Sibmotor,  Cbnt.,  London." 

HOME  BRANCH  ADDRESSES: 
Birmingham— Central  Ho..  New  St    1     Manchester— 196,  Deansgate. 
Bristol— 30,  Bridge  Street.  Newcastle— 64-68,  Collingwood 

Cardiff— 89,  St  Mary  Sfreet.  Sheffibld- 22,  High  St      [Bldgj. 

Glasoow— 66,  Waterloo  Street  1     Southampton— 46,  H'gh  Street. 

Branches  In   Principal   Towns  Abroad, 


The  ArDiTORUM,  Fixsbirv 


Emi-irk. 


fiom  one  of  the  illu.strations.  is  o.ie  of  the  featu.vs  of  the  auditoriui 
We  have  previously  described  Veluria  white  glass  reflectors,  a' 
we  imderstand  that  they  are  very  popular  in  theatrical  circles.  V\ 
particulars  of  this  glassware  (which  is  made  not  only  in  reflector  foi 
but  in  many  beautiful  bowl  patterns)  can  bs  obtained  from  t 
British  Thomson-Houston  Co.,  Ltd.,  Mazda  Hou.se,  77,  I'pp 
Thames-street,  London,  E.C. 


THE  LIGHTING  OF  A  MODERN  MUSIC  HALL. 

One  usually  imagines  huge  pendant  tittings,  sometunes  lavishly 
decorated  with  crystals,  when  one  thinks  of  theatre  or  music  hall 
lighting.  Such  artificial  light  photograjihs  as  those  which  accomjjany 
this  article  bring  a  realisation  that  the  old  system  of  lighting  is  ivs 
dead  as  the  old  style  music  hall,  with  its  ribald  chorus  songs  and 
smoke-laden  atmosphere.'!  The  modem*  house  of  entertainment  is 


SECTIONING  SWITCH  FOR  TRAMWAYS. 

At  the  request  of  a  large  mmiicipahty  the  G.E.C.  has  constrmaed 
sectioning  .switch  for  pole  mounting  on  tramway  circuits.  It  co 
sista  of  a  300-ampere  "  Peel  '  switch  fi.Ked  in  a  cast-iron  case,  t 
case  being  of  such  a  length  that  the  switch  car  be  fully  opened  ai 
the  lid  closed.  The  lid  is  provided  with  a  spring  lock  and  a  spec 
key.  The  method  of  fi.\;ng  this  switch  to  the  pole  is  as  follow 
The  sides  of  the  switch  case  extend  some  distance  beyond  the  ba 
and  these  sides  lit  on  to  tlie  )»■ 
The  compk^tc  switch  is  clampeil 
the  pole  by  two  .steel  bands,  I 
ends  of  wliich  aif  screwed  a 
provided  with  nuts  and  wa.she 
These  pass  tlinnigh  the  horlzonl 
apertures  seen  a  I  lliclopand  li;) 
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THE    NEW 


8ELLIHC 
BOILER 


18W  line  which  we  can  recomfnend  with  confidence. 


Complete 
with  3-heat 
control 
switch,  2 
yards  of 
flexible,  and 
earthing 
terminal.'^ 


ILS.  FRIES  or  TOASTS-and  DOES  IT  QUICKLY. 


t  is  a  very  strong  practical  article,  and  made  to  stantl  tin- 
ghest  kitchen  wear  and  tear. 

t  is  going  to  be  a  quick  seller,  as  its  utility  is  so  apparent, 
can  be  so  forcefully  demonstrated  to  a  prospective  buyer. 

vny  pots  or  pans  can  be  used  on  it,  and  it  appeals  to  every 
v-ant  and  cook  as  "  It's  so  easy  to  work  and  so  quick." 

■tarting  all  cold  it  boils  two  pints  of  water  in  just  (jver 
minutes.  It  does  not  matter  what  is  spilt  on  the 
ntnt  —soup,  milk,  water  or  anything  else. 

iy  the  way,  get  the  first  boiler  you  buy  installed  in  the 
iien  of  the  most  talkative  cook  you  know  of.  Have 
ither  one  in  your  Showroom  in  readiness  for  the  other 
ks  and  mistresses  who  will  be  coining  in  to  see  it — and 
y  will  ! 

\V  are  rather  proud  of  the  mechanical  and  electrical 
struction  of  this  new  line,  so  we  should  like  you  to  take 

right  to  pieces.  You  will  see  that  we  have  given  much 
ught  to  every  detail,  and  the  almost  crude  simplicity  of 

final  article  is  the  result. 

s'cxt  to  the  Belling  Fire  we  feel  that  this  is  the  most 
ful  and  \\\r,  most  practical  article  we  have  yet  brought 
ward,  and  we  hope  all  our  friends  will  hav!'  one  down  to 
t  fur  themselves,  at  our  risk  and  e.xiMiise.  It  will  help 
to  keep  our  booking  straight  if  you  send  us  .-m  dllic  i.d 
ler  marked  "  On  approval." 

Jur  distribution  leaflet  (overprinted  and  supplied  In  c  ni  any 
antities)  also  gives  particulars  of  our  new  breakfast  cooker. 

IG  i  CO.,  Electric  Heating  Specialists,  Derby  Road.  Edmonton, 

LONDON.    N. 


Statements  are  being  circulated  to 
the  effect  that  GERMAN  in- 
terests predominate  in  the  Simplex 
Company. 

As  all  such  statements  are  abso- 
lutely false  and  devoid  of  any 
foundation,  and  as  they  can  only 
have  been  circulated  with  the  ob- 
ject of  injuring  the  Company's 
position  in  the  Electrical  industry, 
immediate  proceedings  will  be  taken 
against  any  person  using  or  repeating 
such  libellous  allegations. 

We  here  repeat  that  SIMPLEX 
CONDUITS,  Ltd.,  is  entirely  a 
BRITISH  Company.  The  Direc- 
tors, Shareholders,  Staff  and  Em- 
ployees are  ALL  BRITISH. 

Admiralty  Contracts  of  considera- 
ble magnitude  are  being  executed 
in  the  Works,  and  approximately 
one-third  of  the  Company's  em- 
ployees are  serving  with  the   Forces. 

A  Substantial  REWARD  will  be 
given  for  any  information  which  will 
enable  us  to  strike  at  the  root  of 
these  libellous  statements. 

SIMPLEX  CONDUITS,  Ltd., 

(iARKISON  LANE,  BIRMINGHAM. 
Il3,(;iiarin«  Cross  Rd.,  London,  W.C. 

MAtLiinr.'!-  16,  Ojrporatlon  Street.  LsEOs— 6,  White  Horse  Street. 
GLK-.OW  -/2a.  Waterloo  Street.  Liverpool— 96  WMtcrliapel. 

NB«CASTtB-6l.  HighBrldce.  EwANSEA-14,Hoathfield  Street. 

Brijtol— 11,  Denmark  Street.  C^RmFK— 4,  WestsateStrocl 

Adsrdbbh — 1,  Crlmon  Place. 
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|0  H  MSl 

51  Keep  one  of  our  Departments  always  5 
S  busy.  We  manufacture  them  in  the  g 
S  form  of  S 

[  RHEOSTATS  | 

S  of  all  types,  values  and  carr3ing  capaci-  S 

S  ties,  from  the  SMALLEST  SLIDER  to  S 

S  the  LARGEST    LOAD  or  CALIBRA-  S 

£  TION  Set.  S 


I  BRITISH  MADE  ONLY  | 

I     ISENTHAL   &  CO.     I 


DEPARTMENT    4 


=   Denzil  Works,  Neasden,  LONDON,  N.W.    = 

5      Contractors  to  the  Admiralty,  War  Office,  India  Office,      J" 
^  Colonial  Office,  Postmaster  General,  etc.  ^ 

liiiiiiiiiiiiiiEiaisiiiiiiiiBiiiiiiiiiiiiiiiiiiiiiii 


or  dusty  situations  and  tien'  mines,  oil  l>reak  switches  and  circuit 
l>reakers  for  three-pha -.e  lices  up  to  90,0(H>  volts,  switches  for  high 
tension  traasmissiou  lines,  protective  apparatus,  such  as  earthL< 
('evices,  lightning  arresters,  water  jets  and  choke  coils,  and  a  variet- 
(if  fuses  of  the  air  and  oil  break  types  for  low  and  high-tension  lines 
These  various  pieces  of  apparatus  are  made  up  in  standard  lines  ani 
in  accordance  with  modern  practice. 

Edisox  &  SwAX.— We  gather  from  leaflet  A.3.096  that  there  is 
reduction  of  prices  upon  Edi;wan  foolproof  quick-make  and  quick 
break  ironclad  switches  and  switch  fuses  for  pressures  betwee 
2.0O  and  000  volts.  This  list  will  be  found  of  interest  to  those  eon 
tractors  and  central  station  engineers  who  are  called  upon  to  pu 
down  emergency  power  installations,  more  particularly  for  firms  wh 
have  undertaken  the  manufacture  of  war  mmiitions. 

DoxovAK  &  Co. — A  pocket  price  list  (Xo.  1,515)  is  being  di- 
tributed,  and  deals  with  the  various  electrical  lines  which  are  eitbt 
manufactured  or  handled  by  this  tirm.  Amongst  the  manufactun 
are  '"  Banvick  ""  starters  and  regulators,  "  Cornwall  ""  fan  reg\ilat0! 
and  '"  Safuse  "  distribution  boards.  The  factored  material  inolud( 
mining  bells  and  tapper:-,  blasting  machines,  batteries,  wires  an 
cables,  a  variety  of  electrical  wiring  accessories,  and  a  line  of  altei 
nating  and  direct-curient  fans. 

Dr  VKE  &  GoRH-\M. — Amongst  their  guinea  lines  of  separately  heatc 
electrical  utensils,  this  firm  calls  attention  to  El  Grilstovo.  a  tabi 
utensil  loaded  to  600  watts  and  suitable  for  toasting,  grilling.  frWo 
and  a  small  amount  of  boiling.  This  is  offered  as  a  useful  selling  lin 
during  the  summer  montlLs. 

BellixC4  &  Co. — A  circular  is  being  distributed  describing  the  ne' 
Belling  boiler,  which  is  loaded  to  Ih  kw.,  and  is  provided  with  tliret 
lieat  control  switch,  2  yds.  of  flexible  cord  and  earthing  termina 
It  is  12  in.  by  12  in.  by  4  in.  high,  the  heating  element  being  circula 
with  ample  room  on  the  stand  to  draw  pans  on  one  side  forsimmerin 
juirpo.ses.     The  price  is  37s.  (5d.  subje:'t. 

Carrox  Co. — An  attractive  90  pp.  catalogue  will  shortly  be  aval 
able  dealing  fully  with  Carron  electric  heating  and  cooking  appliance: 
and  also  a  line  of  separately  heated  table  utensils.  Cast  aluminiui 
])ots  and  pans,  and  a  line  of  porcelain  casseroles,  &c.,  known 
'■  Cooks'  ware,  are  also  featured.  Elustrations  aregivenof  a  nurabi 
of  restaurant  installations.  We  shall  turn  to  this  list  again  in  a 
carlv  i;sue. 


at  the  back  of  the  ia:e  ;  and  the  two  nut;  t  ghten  down  o_i  til,;  metal 
work  and  thereby  secure  the  case  to  the  pole.  We  imder.;taiid  that 
the  General  Electric  Co.  has  in  hand  larger  rj^zes,  and  will  be  i)leased 
to  meet  the  requ'rements  of  any  tramways  department. 


CURRENT  TRADE  LITERATURE. 


Mi'..Mr..Ns  « rrn  int.  I'uKi  hs. — -A  vest  jMicket  iisi  is  being  isaued 
giving  in  alpliabetical  order  the  names  of  the  employes  of  Siemens 
Bros.  &  Co.  and  Siemcn-,  Bro?.  Dynamo  V^'orks  who  are  serving  with 
His  Alajesty's  force"  at  the  |)resent  time.  There  is  a  total  nmnber 
of  1.000  men  from  tlie  two  firms  who  have  joined  the  colours,  and 
they  have  bsen  drawn  from  the  various  works  of  the  companies, 
from  their  office  stafffi  and  from  the  branches  in  Great  Britain,  and 
from  the  overseas  branches  in  Bombay,  Calcutta,  Madras  and  Rangoon. 
The  booklet,  whidi  wa  <  published  in  .April,  is  the  first  edition  of  its 
kind,  and  will  doul)tlc!i  be  followed  by  other;  in  the  future. 

Gillespie  &  Beales. — We  have  received  a  hanging  sheet  which 
contains  in  the  centre  a  reproduction  in  miniature  of  the  War  Calendar 
is.sucd  some  months  ago  by  this  firm  and  whidi  received  such  an 
apprcc'ative  reception  from  eiigireersin  all  ]iarlsof  the  country.  The 
reproduction  is  alio  a  reminder  that  the  firm  supplies  steam  and  gas 
ciigines,  paper  and  bitumen  cables,  V.I.H.  cables,  joint  box  com- 
pound, motor  traction  tyre.s,  and  such  electrical  accessories  as  cooking 
and  heating  apparatus  anil  vacuum  cleaners. 

H.T.-H..  lUciiv.-  Descriptive  lists  Xos.  2,2i;{  and  2,2.">."i,  which 
deal  resju.  I  ivcly  with  typo  O.H..  type  l).2  continuous-current 
genernlorf  and  iiiolors.  The  generators  are  made  in  sizes  up  In 
l.'iOkw..  and  the  motors  range  in  output  from  015ii.r.  to  lOii.r. 
Ktill  dimensions  of  both  lyp"s  of  mai'hine  are  .set  out  in  tabular  form, 
and  i'l  the  cii"c  of  generators  an  ap]>roxinmtc  shipping  Hpecifieation 
is  iicluleil. 

TiiK  Klectric  \nu  General  WoRKs.^An  illustrated  |iam))hl(-t 
Is  b:i'ig  ili;tribnti  1  by  this  firm  in  which  arc  depicted  low-tension 
"wilcbcs  III  M.i  Ic  knife  type,  toggle  joint  switches  with 

laminatril  t  nMrl  alternating-current  air-break  circuit- 

brenkers.   i,  i    'i-.m- in  li.M-in.n  imm,..  („r  work  .Imps,  daniii 


THE  NO-CELL  DYNAMO. 


Some  hiteresting  particulars  are  being  distributed  in  the  motor-cii 
trade  regarding  a  small  dynamo  set  which  is  being  offered  for  use  o 
large  and  snuiU  care  for  supplying  a  couple  of  headlight  lamj 
while  the  engine  is  kept  rmming.  The  use  of  this  little  dyiiam 
dispenses  with  the  need  for  lighting  batteries  for  supplying  th 
headlights.  The  dynamo  is  of  the  permanent  magnet  type,  and 
totally  enclosed  in  a  cylindrical  case  5  in.  diameter  by  oi  in.  long.     , 


"T^fej?^- 
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dynamo  of  thi^  ty(U'  willgive  a  constant  voltage  when  driven  "> 
a  varying  speed.  There  is  a  small  friclion  pulley  at  one  end  «f  tin 
dynamo  shaft,  and  this  is  engaged  with  the  periphery  of  the  cngini 
llvivhecl.  the  contact  b;'ing  regulated  by 'a  Bow<len  ratcliet  level 
placed  in  front  of  the  driver  on  the  dashboard.  The  c<pii|inienlii  are 
offered  complete  with  dyuann).  two  hcallamps  in^l>ra.ss,  10  in. 
diameter  each,  with  a  10  volt  Id  c.p.  Iain|>.  l?ow<leii  ratcliet  lever  and 
the  neccssarj'  fixing  brackets.  Kor  light  cars  the  eipiipnient  i'^ 
similar,  except  that  the  lieadlainj)s  an;  7}  in.  diameter,  and  ni. 
tilted  with  li  volt  lic.p.  lamps.  The  ilynamos  are  also  ciblaiualii 
indepei  deully.      The  pnijiilur  h<Mlliimp'<  iircnr.-il  in  ap|ieaiance,  iiii') 
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V^'K    M 


VICKERS  Limited 


ELECTRICAL    EQUIPMENT 

of  every  description 


♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦« 


FERRY 


FERROZOID 


CONSTANTAN 


WRITE    FOR   PARTICULARS    OF    FOURTEEN     GRADES    OF 

British- Made  Resistance  Materials 


TO: 


♦♦     MAKERS; 


HENRY  WIGGIN   &  CO,  Ltd., 
George  Street,  Birmingham. 


LIONEL  ROBINSON, 

3,  Staple  Inn,  London,  W.C. 

TCI  CPHONE:  6323  HOLBORN. 

' '-'-'-aRAMSi  ■■FeHHYDOM,    LONDON.- 
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E.  SHOWELL  &  SONS,  Ltd., 

STIRCHLEY,     BIRMINGHAM. 


S    ®    ®    @    @i    ® 


'4 


M    -mm 


Drawn  and  Pressed  Work  of  every  description  for  Dry  Batteries, 


5lle  Agent  lor  the  Electrical  Trale  :— 

LIONEL  ROBINSON, 


3,  STAPLE    INN. 
LONDON.      W.C. 

E :  Holborn  6323. 


WHITE  CROSS"  ELECTRIC  VIBRATORS. 


'I'lio  v;diu-  of  vilji'iition  and  vibratory  massage  for  a  numbc"  of 
ailments  and  iliseascs  is  now  generally  recognised  by  tlu-  niidiial 
profession.  With  tlie  prosper-t  of  so  n\any  wounded  and  injured 
soldiers  in  our  midst  there  should  avi-sc  a  grea'er  de.uand  than 
formerly  for  massage  device?,  and  amongst  them  those  which  arc- 
p'ectrically  operated  should  meet  with  a  popular  reception.  Stan- 
d-d  sizes'of  I'l'    ■  m-lii'!.-<  b         I.-i    .11    1;         .'   ■    fn-  iiKMlv  vea-s 


are  .s  >  desigiied  that  the  lamps  oiiujiy  a  correct  focal  position  in 
relatioi  to  tlie  reflector.  In  ordering  these  outfits,  it  is  ncce.ssary 
to  s  );cify  the  make  and  the  year  of  manufacture  of  the  car  for  wliich 


\.*f!i:t}:''Jf,ff. 


Detail  <if  .mktiiod  of  attachment  ov  Dynamo. 

they    are    required.      Full    particulars    of    other  G.K.C.    motor 
accessories  can    be  obtained  by  application  from  their  latest  cat; 
ogue,  the  11th  edition  of  which  is  just  oiT  the  press. 


No.  22  ViBK.VToK  Outfit  with  Kectlable  Motor. 

past,  and  the  development  of  the  small  electric  motor  on  lines  of 
improved  efliciency  and  greater  reliability  ha-s  assisted  in  their 
manufacture  at  reasonable  prices.  The  general  availability  of  a 
public   electricity  sui,[  ly   is   also   another   contributory  factor   to 


BENJAMIN  HALF-WATT  FITTINGS. 


The  adjoining  illustration  shows  a  new  design  of  half-watt  litlin;. 
(catalogue  Xo.  4,407)  which  the  Benjamin  Electric  (Ltd.)  are  nou 
putting  on  the  market.  It  will  be  ob.served  that  the  rcllcctor,  wbii  I: 
is  of  vitreous  enamelled  steel,  finished  white  inside  and  green  outside 


Nkw  |{i-.n.hmin   Half. Wait  rim 


Ih  no  .supported  thai  \\ww  is  a  clear  space  bclween  the  loji  of  llx. 
rofliiclor  mid  the  llxing  union  which  affords  an  outlet  for  the  heal 
from  the  lamp.  This  skeleton  neck,  as  it  is  termed,  ciisures  ample 
vontila'ion  both  for  the  lamp  and  the  holder.  The  latter  is  of  the 
lattal  Ktiliaih  type,  willi  siibstaiilially  designed  ciiiUaetH  and  loading- 
tcrmiiiaU.  The  lower  portion  of  the  holder  also  includes  a  lump  grip. 
The  relleelor  ii  !)J  in.  dianietcr  and  the  total  hiright  of  the  (itting  is 
12  in.  The  lint  price  i.i  lOn.  (id.  The  lifting  is  recommended  for 
interior  illiiininatioii  whiTC  it  is  desired  to  obtain  direct  lighting  wilh 
a  wide  diHiriliuled  illiiiiiiiiation.  The  fitting  is  suitable  for  use  with 
;tO(t  to  .-,(M)  wa't  Aw  of  half-wati  lamps. 


Small  Motoii  a 


increased  trade  in  such  electrical  accessories.  We  have  iieon  retentl\ 
sup|)lied  by  the  Cameron  SaIes-Organi.sation,'.Southamptoii-street, 
Holborn,  I.K)ndon,  W.C,  with  jiarticulars  of^White  Cross  electric 
\il)rators,  which  are  offered  undei'  a  deiinite  guarantee  for  one  iyeav 
in  a  variety  of  outfits.  No.  21  is  a  small  set  for  tixed  viliration  J^only. 
It  gives  a  percussion  stroke  and  a  rubbing  movement,  but  thc.'c  is  no 
regulating  device.  It  is  sHp|)lied  with  four  applicators,  and  is  com- 
jilcte  with  flexible  cord  and  adaptor.  Xo.  22  outlit  i*  similar  to  the 
foregoing,  but  is  a  rather  more  powerful  machine,  and  is  fitted  with  a 
regulating  switch.  There  are  several  other  outfits  in  this  series,  all  of 
which  are  suitable  for  operating  from  alti  mating  or  direct -eiureiil 
piililic  supply  mains.  Portable  oiillils  operating  from  dry  colls  an- 
also  listed.  The  pamphlet  contains  particulars  in  addition  of  a  range 
of  small  iiuilors  rated  at  j,'.,  h.p.  and  -,n  ir.r..  absorbing  oti  watts,  and 

Ferranti  Ltd 

Central  House,  KIngsway,   London,   W.C. 

SWITCHGEAB,   TBANSFOBMERS.   METERS. 
ELECTRIC     HEATma    &    COOKINO     APPARATUS. 

i  Writr  tor  llln.tfr  ••  .V." 
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A  Good  EARTH 


THE 


PARAGON 
EARTH   CONE 


is  made  of  perforated 
copper  and  filled 
with  small  charcoal. 
It  is  easy  to  instal, 
is  permanent,  and 
makes  a  really  scien- 
tific earth. 

The  Cone  is  made 
in  various  sizes  for 
Lighting,  Power, 
Tramways,  Tele- 
phones, Telegraphs, 
&c 


SCHOLEY  &  CO.,  Ltd., 

56,  Victoria  Street,  London,  S.W. 


suitable  for  1001 10  or  200  220  volt  alternatir  g  or  direct  current. 
These  motors  and  those  fitted  to  the  vibrators  are  all  of  standard 
size,  with  laminated  armature  and  fields,  former  wound  coils  of 
double  .silk-insulated  wire,  mica  insulated  wide  and  deep  commu- 
tators, phosphor-bronze  bearings,  tool  steel  shafts  and  self -oiling  cup.s. 


BRITISH  INDUSTRIES  FAIR. 

After  a  round  of  the  exhibits  which  the  Board  of  Trade  lias  col- 
lected at  the  Agricultural  Hall  and  styled  the  Uritish  Industries 
Fair,  191.5,  we  were  unable  to  discover  anything  of  essential  and 
general  electric  interest.  The  main  body  of  the  hall  is  filled  with  a 
large  number  of  stands,  such  as  are  not  uncommon  to  the  printing 
exhibitions  which  are  held  at  Islington.  What  little  there  is  to 
attract  electrical  men.  both  traders  and  tiiaiiufaclnrers,  may  be 
found  in  llu^  gallery  and  aimexe.  In  the  toy  world  the  tiny  el(^ctric 
motor  is  slowly  corning  into  its  own.  and  side  by  side  with  it  incresusing 
the  popularity  of  the  small  dry  battery.  Where  the  [ernu'ious 
youth  in  the  early  days  of  steam  worUing  models  s):ent  all  his  allow- 
ance on  methylated  spirit,  the  modern  electrically  minded  youngster 
hoards  up  his  savings  for  investment  in  small  dry  batteries,  where- 
willi  to  furnish  energy  for  his  electric  railway  or  motor-driven 
workshop.  No  surpris-e  need  therefore  be  felt  at  seeing  in  the  toy 
section  of  the  exhibition  a  number  of  firms  who  call  attention  to  the 
ricupcrativc  features  of  thi^r  small  batteries,  whelher  they  are  u.sed 
for  lighting  or  small  (very  small)  power  imrpose-!.  Among  the. 
makers  of  these  batteries  who  are  exhibiting  are  the  New  British 
Kver -Meady  Co.,  the  Kfandcm  Co.  and  the  Surrey  Klcctrical  Co. 
These  (irms  show  a  variety  of  small  batteries,  jjoekel  lani|>s,  torches, 
hand  lamps,  reading  and  cycle  lamps,  motor  ear  lighting  .sets,  and 
Hiinilar  eleclri.  ,|  :if(C..,sorii-H.      The  tii.iki-rs  of  tov  clc'clrif  motors  are 


SLATE 


INIGO    JONES    &   CO., 

Tudor  Sliitc   Works. 
GROESLON,  R.S.O.,  NORTH  WALES. 

Slates  Drilled  J  Shaped  to  Specltlcatlon. 

8LATE  WORK  lor  ELECTRICAL  ENGINEERS. 


ARMORDUCT 
CONDUIT 


Puts  you    on    good 

terms  with  your  Profit 

and  Loss  account. 


Write    for    particulars  and  prices 
The 

ARMORDUCT 

Manufacturing  Co.,  Ltd. 
Farringdon  Ave.,  London,  E.C. 
Bathurst  Works,    Witton,    B'ham 


"ARMORDUCT 

FLEXIBLE   ENAMELLED 
STEEL  CONDUIT. 


still  vcry_.snuill,  and  aiuoug.si  ihein  we  may  rcu-r  lo  the  slaniLs  of 
V.  Darton  &  Co.,  Economic  Electric  Co.  and  Ward  &  Goldstone. 
These  firms  show  typical  examples  of  small  jiermancnt  magnet  and 
wound  field  motors,  such  as  are  suitable  for  stationary  work  in 
driving  small  models.  There  seems  to  be  no  attemjH  to  standardise 
a  line  of  compact  machines  for  the  driving  of  locomotives  for  model 
railways,  &e.  The  tiny  dynamo  for  small  battery  charging  sets,  or 
for  country  house  lighting,  is  hardly  yet  protlucihle  in  sufticiently 
large  quantities  to  be  standardised,  consequently  it  is  only  to  be  seen 
in  somewhat  crude  and  expensive  sizes. 

.-Vn  exhibit  of  some  interest  is  that  of  Syrolit  (Ltl.),  who  have  suc- 
ceeded in  manufacturing  a  substitute  for  that  excellent  insulating 
material  hitherto  the  exclusive  product  of  tjie  fatherland,  and  known 
as  galalith.  They  have  given  the  trade  name  ""  Krinoid  "  to  the 
material,  and  we  understand  that  it  will  shortly  be  available  for 
electrical  accessory  material  of  all  kinils.  Siiecimens  of  bell  pushers. 
tumbler  switches  and  similar  accessories  are  shown  at  the  stautl,  but 
these  do  not  by  any  means  exhaust  the  applications  in  an  electrical 
.sphere  to  which  the  mateiial  can  be  put.  "  Erinoid  "  is  the  product 
of  casein,  and  is  nou-intlanimable.  highly  colourable  and  capable  of 
taking  a  brilliant  polish  ;  it  can  be  turned,  threaded  and  worked  in 
an  exactly  siiiiilai  maimer  to  ivory,  bone  or  horn. 

The  complete  rout  of  the  tierman  electric  clock  makers  is  empha- 
sised by  the  i)resenee  at  the  exhibition  of  the  Synchronome  Co..  an 
es.senlially  British  concern,  which  has  done  the  bulk  of  the  pioneer 
Avork  with  electric  clocks  in  this  country,  and  have  been  in  business 
for  the  past  20  yeais.  Not  only  is  the  Synchronome  syatem  (which 
we  have  frequently  described)  suital)!''  for  eoinmen  ial  and  industrial 
installation  but  if  is  increasing  in  popularity  in  large  (lon\estic  estab- 
lishments to  which  it  is,  of  cour.se,  e(pially  alaptaliie.  .Maybe  the 
future  electric  house  will  not  be  considered  ciiiiiplelc  widn.iii  il.M 
.system  of  electric  clocks,  set  and  corrected  e.u  li  (l;iy  tniiii  i  lir  Imal 
electricity  works. 


EDISWAN 
EVERYTHING    ELECTRICAL 


(Sec  Ad.t.  on  /.'. 


17.) 


Prinl«J  and  PublUlwl  by  GEORGE  TIJCKER,  at  tho  E.JIlorbI,  PrlntlnR  and  Publishing  OmcM.  1.  2  and  3,  Salisbupy  Court,  Flbkt  Strbbt.  In  tlia  City  of 
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Event  of  the  Week.~2.U00  kw,  of  Boiling  iiivs  in  London's 
latest  hotel — the  Regent  Palace. 

The  latest  in  hydro-electrics  is  Mr.  Maniitz  Serrandci':; 
[laniphlet  "  Water-power  directions  in  Sweden  in  191.5." 

*  *         *         * 

In  several  electrical  centres  W(^  hear  that  the  Hiitish  Indus- 
tries Fair  would  be  more  aiiprojn-iati'ly  described  as  the  British 
Industries  Unfair. 

The  L.C'.C.  were  congratulating  themselves  at  the  beginning 
cif  the  war  that  they  liad  no  'buses  for  the  Government  to  com- 
mandeer.    Now 

The  co-operative  spirit  which  the  war  is  disseminating  must 
have  descended  on  that  ancient  town  of  "  bitter  and  burton,"' 
namely,  Burton-on-Trent.  Aid.  T.  E.  Lowe,  in  moving  the 
adoption  of  the  report  of  the  Gas  and  Electricity  Committee, 
remarked  jjleasurabjy  upon  the  rapid  stiides  made  by  the 
electricity  department.  Possibly  the  gas  department  now 
rejiresents  the  "  bitter  "  in  the  famous  beverage. 

*  *         *         *        ' 

According  to  "  Sales  Promotion,'"  the  "  Sales  Managers 
A.ssociatiou  are  as  valiant  a  body  of  talkers  as  you  would  find 
anywhere  in  the  kingdom.  There ".s  not  a  subject  connected 
with  the  business  on  which  they  could  not  get  up  a  full-dress 
debate  at  a  minute's  notice."  To  all  of  which,  judging  by  the 
A.ssociation's  recent  discu.ssion  of  the  electrical  trade,  may  be 
said  ■'  deeds,  not  words." 

*  *         *         * 

An  Edison  man  entered  a  saloon  (which,  being  interpreted, 
i.s  a  public-house)  to  test  the  meter. 

Publican  :   What  are  you  going  to  test  the  meter  for  ? 

Edison  Man  :  Your  bills  iiave  dropped  away  down  suddenly, 
and  the  boss  thinks  the  meter  is  running  slow. 

Publican  :  Never  mind  testing  the  met«r.  I  am  not  using 
the  juice.  Your  lights  are  too  bright  for  my  pub,  so  I  went 
back  to  gas.  ["'  Kdison  Life." 


Engineers,  so-called,  are  often  selected  for  service  in  the 
Colonies  and  certain  foreign  countries,  and  are  given  charge  of 
electrical  plant  of  wiiich  they  have  not  even  the  most  elemen- 
tary knowledge.  A  case  is  vouched  for  as  auth<!ntic  In  a  firm 
doing  a  large  amount  of  constructional  work  abroad  who  had 
despatched  a  new  man  (with  wonderful  testimonials)  to  a  job 
in  the  tropics.  From  this  individual  they  received  a  cable 
worded  somewhat  as  follows  :  ""  Complain  dynamo  makers' 
connections  all  machines  reversed,  trams  running  wrong  way. 

('aljjc  iiwtiiiitiiiiK."' 


In  certain  towns  where  the  tramway  authorities  have 
refused  to  employ  female  labour  on  the  ears  the  ladies  have 
heen  dubbed  insulators,  otherwise  non-conductors. 

The  Primate  has  pleaded  with  tlie  Premier  that  we  shall  not 
retort  by  the  use  of  suffocating  gases.  He  has  forgotten  that 
when  one  deals  with  gases,  sufiocating  or  otherwise  (they  are 
usually  the  former),  one  must  retort  !     Eh,  what  ? 


The  latest  lead   battery   slogan  is  '■  PEP.""     It  is  the  new 
Iriinclad  E.xide  motto,  and  is  variously  translated  as  "  snap." 

■'  vim.""  ""  full  of  life,"  "' alwavs  <in  the  jnb  "    °"       "-      " 

advertisement  states  :  "' It":i  a  live  wir.-  jiro] 
of "  Pep."  "" 


&c.      Finr 
sitinn  with  ])lcnty 


Thus  a  contcmjiiirary  on  marine  electric  propuUiuu  ;  oui- 
italics  : — 

In  tl:o  fulness  of  time  the  .\diniralty  will  make  a  patriotic  u^c  of 
the  experiences  gained  by  the  United  States  ;  and  the  ghost  of  Mr. 
Durtnall,  engaged  we  presmr.e  in  devising  improvements  in  tl  e 
equipment  of  the  other  world,  will  hole  down  upon  a  Hous-e  of  Com- 
mons passing  votes  for  electric  battleships  as  a  mat!:er  of  routine.  > 
We  cannot  conceive  of  Mr.  Durtnall  looking  down  (except 
from  the  deck  of  a  Paragon  aeroplane),  and  if  lie  is  to  be 
engaged  as  suggested,  in  another  clime,  he  will  probably  not 

be  looking  down. 

*         *         *         * 

With  the  passing  of  Elbert  Hul)bard  the  commercial  world 
loses  the  ""  double  first  "  of  its  jjhilosophers.  "  Fra  ""  will  not 
easily  be  reiDlaced,  for  few  men  have  his  breadth  of  view,  and 
certainlv  few  men  are  actuated  by  the  same  lofty  motives, 
commercial  though  they  always  were.  He  has  left  many 
devotees  of  the  cult  for  which  he  stood,  against  criticism  and 
even  hardship,  and  it  is  to  be  hoped  that  they  will,  by  example 
of  precept,  carry  on  the  good  work  which  his  master  mind 
conceived,  and  for  which  he  laboured  so  consistently.  He 
(ould  not  have  met  a  worthier  fate  than  that  which  was  meted 
out  to  him  :  to  die  in  the  cc)m])iuiy  of  many  anothci'  brave. 

The  Safety  First  camj)aign  is  going  strong  in  the  I'nitcd 
i^tates  just  now.  Some  of  the  mottoes  of  the  mnvcnicnl  ivad 
as  follows  : — 

Be  careful,  boys. 

Don't  do  dangerous  things. 

Avoid  unnecessary  risks. 

It  is  better  to  cause  delay  than  to  cause  an  accident. 

It  is  better  to  be  always  careful  than  always  ciippled. 

-Acquire  the  safety  habit  ;    it  is  the  onl}-  lialiit  that    will 
never  injure  you. 

Safety  fii'st  is  safet\-  always. 

Safety  first. 
Now  we  know  why  the  Americans  keep  out  of  the  war. 


THE  "POINT  FIVES. 


.Mr.  .1. 
.Mr.  H 
.Mr.  \V 
iMr.  T. 
Mr.  A. 
Mr.  C. 
Mr.  A. 
Mr.  E. 
.Mr.  J. 
Mr.  S. ' 
Mr.  F. 
.Mr.  W 


Horace)  Bowdeii  (l'o|ilar). 
.  K.  Street  (Southampton). 
.  H.CooUo(  Luton). 

Holes  (Bradford). 
S.  Blackman  (Sunderland). 

S.  Davidson  ( Barnes). 

H.  Scabrook  (St.  Maryle- 

R.  Hill  (Reading),   [bone). 

\V.  Hamo(York). 
T.  Allen  (Wolverhampton). 

W.  I'urso  (Carlisle). 
.  (,;.  riil<vance(  Wrexham). 


.Mr.  1 1,  (iray  (Accrington). 
.Mr.  S.  10.  Fed(h'M  (Sliclliekl). 
-_    .  .      (West  ll.-tl.'liool). 

Mr.J.W.Beaueliarnp(\Vc'St  Ham). 
Mr.  A.  H.  Shaw{Ilford).i  C 
Mr.  C.  Furnoss  (Black|)ooI). 
Mr.  C.  M.  Shaw  (Worcester). 
Mr.  H.  A.  Novill  (Wakelieid). 
Mr.  Frank  Ayton  (Ipswich). 
Mr.  C.  N.  Hefltord  (Loods). 
Mr.  S.  E.  Britton  (Chester). 


IGBAHIC 


FOOLPROOF  STARTERS. 

IGRANIC  KLF.CTRIC  CO.,  Ltd.. 
147,  Qupcn  Viclori.i  St.,  EC. 


Patent  Inchino  St 
— really  foolproof 
one    handle     and 


3^i  careless  op 


correct  order.  They  are  a 
maonetically  held  in  th 
-unnino  po-lltion.  but  or 
rnlr-a^ed  by  oyerloadi  o 
.011.100  fniluro.  See 
Leaflet  No.  10G. 
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SIEMENS 


STANDARD 

ELECTRIC    MOTORS 


For    Direct. Current. 


for 


ALL  OUTPUTS,  SPEEDS  AND  VOLTAGES. 


SIEMENS  BROTHERS  DYNAMO  WORKS  LIMITED, 

HeadOfficb:  CAXTON  HOUSE.   WESTMINSTER,  S.W, 
Telophono:  Gerrard  860.  Telegrams:  "  Siembralos,  Vic,  London." 

Supplies  Dept.  :   38  &  39,  UPPER  TMA.MES  STREET,  E.C. 
Telephone;  City  5350.  Telegrams:  "  Sismotor,  Cent.,  London." 

HOME  BRANCH  ADDRESSES: 
Birmingham — Ontral  Ho..  New  St    |     Manchester— 196,  Deansgato. 
Bristol— 30,  Briilge  Street.  Newcastle— t4-68,  Collingwood 

Cardiff— 89.  St  Mary  S'reet  S  ieffield— 22,  High  St      [Bldge. 

Glasoqw— 65,  Wate.-loo  Street.  SJ•JTH^MPTON— 46,  High  Stroet. 

Branches  In   Principal   Towns  Abroad. 


[ELECTRIC  DRIVING  OF  SAW  MILLS. 

IjTlic  iipplicatiuii  of  tile  uletlru-  drive  tt  the  ma"liiiieiy  installed  in 
fiaw  mills  Ls  cne  of  the  simplest  problems  witli  wliich  electrical  engi- 
neers are  called  upon  to  deal.     ,Saw-mill  machinery  comprises  such 

plaul^.  ■'.  :i.  nl,i:-   and    hand    .-a\\> ,    plincrs.    cudiT.s    uliich.    alniiisf 


Hill.  Birmingham,  three-phase  power  at  25  cycles  440  volts  supplied 
from  the  mains  of  the  Birmingham  Corjjoration.  is  distributed  from 
an  ironclad  switchboard  to  a  number  of  "  Witton  "'  induction 
motors  of  the  open  type,  varying  in  size  from  .50  H.p.  downwards. 
These  have  l)een  rimning  for  a  co:isi;lerable  time,  and  have  proved  the 
success  of  the  apj)lication  of  thi?  type  of  motor  to  saw  mill  work. 
The  mills  are  situated  in  one  of  the  busiest  parts  of  Birmiogham, 
where  space  is  at  a  premium .  How  readily  the  electric  motor  lends 
itself  to  compact  design  in  a  saw  mill  will  be  gathered  from  the 
accompanying  illustrations.     Two  of  the  motors  will  be  seen  mounted 


\WS'.3RIVE>;   BY  THBEE-rHASE  MoTOKS, 


on  the  ceiling,  one  driving  a  cross-cutting  circulai  saw,  while  the  other 
dri\es  a  group  of  snudl  machines  consisting  of  band  .saws,  saw 
sharjienors,  grinders  and  spindle  raachi".e.  The  other  motors  are 
installed  in  concrete'pits  directly  below  the'machines  they  are  driving. 
()iU'0])erates  a  circular  saw,  a  .second  anntlur  cinularsaw.  and  a  third 
a  four-cutter  machine,  trimming  the  foui  -ui  la.r^  of  thewood  at  the 
same  time.  In  each  case  the  controlling  -"  itrhgcar  is  situated  close 
to  the  driven  machine.  It  will  bo  observed  that  the  whole  of  the 
lloor  space  is'available  for  the  ordinary  operation.^,  and  in  no  case  is 
any  room  taken  up  by  belting  or  shafting. 

invited  to  express  his  opinio:!  on  the  performance  of  the  electric 
drive,  Mr.  Sliijiway  was  emphatic  ui)on  its  economy.     One  of  the 


A  <1I!IHI' IIF  .\I\<'HINKS  UlllVI,',    I  I     ■  M  '  ■ '.  I     i|  o  i  ni:,  r  ■  i  \ui;  1^1  ^c .    iivNl) 

Saw,  Saw  Suarpeneb,  Giusdeh,  Si-indle  M.vcmNE, 


"  l''oi'u-trrTEit 


niUVKN    IIV   MOTCIR   IN 

Machine. 


.■[ti;ri;  I'rr  in;i.ow 


without  exception,  call  for  no  a/Hed  control,  but  refiuiro  a  motor 
running  at  cnnMtant  sjieeil  throughout  tlu^  working  hour.i.  In  the 
older  nielho.lH  of  driving  with  sleani  engines  il  hin  Iven  the  pnieliiu^ 
to  ii.sc  shaving.s  and  oilier  woo;l  refu.'«-  for  healing  the  boilers,  thii 
rcfnif  having  to  be  KU()pleiiienled  by  ii  e<'rlain  anuninl  of  coiil. 
Willi  the  inMlallatlon  of  electric  motors  (ho  nifuse  can  be  sol  I.  and 
there  i«  UHiially  n  Tea  ly  market  for  it, 

111  till' iiimIjiIIjiIim.i  lit  Mr  Cm   .'^hijiwiiy'M  cicctric  Haw  mills,  ( 'amji 


most  valuable  features  was  the  ability  to  shut  down  tlio.se  of  the 
machines  which  were  not  required,  and,  in  addition,  to  run  one  or 
more  inachiiien  as  desired  through  the  breakfast  hour  or  on  overtime 
should  a  pressure  of  work  make  this  desirable.  The  whole  of  the 
electric  plant  for  this  installation  was  supplied  by  the  <l.l'^  <'o..  '""' 
we  are  indebted  to  Mr.  (!eo.  •Shipway  for  permission  to  reproduce  the 
acciimpauying  illustrations  and  to  describe  the  iustallalion  in   his 
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Slecfpic  &  6enQPal  Wopkx,  jQ' 

15.  VidoFia  Jlptel.  J2ondon.  oT  W. 


U 


^ 


Isolating   Switches  tor   Indoor   and   Outdoor   Mounting. 


Electrical  Apparatus  up  to  80,000  Volts  &  4,000  Amps. 


Telephone:    5223    VICTORIA. 


Telegram.:    "GABIONAGE   VIC  LONDON. 


NEW  "SIMPLEX"  WIRING  LIST. 


The  catalogu:s  issued  by  Simplex  Conduits  are  generally  appre- 
tiated  for  two  reasons.  The  first  Ls,  the  matter  is  conveniently 
classified  for  tasy  reference  anfl  well  printed,  and  the  catalogue  is  a 


reference  purposes.  The  Simplex  grip  continuity  system  is  also 
referred  to,  and  the  particulars  of  the  accessories  are  printed  in  rod 
to  distinguish  them  from  the  ordinary  screwed  or  plain  joint  methods. 
The  section  on  porcelain  interios  is  instructive  in  a  way /^  in  that  it 
shows  how  intelligent  use  is  being  made  of  mechanical  connectors 
which  dispense  with  soldered  joints  and  ^vhich  also  act  as  sectional 
points  in  the  wiring  system.  Many  of  these  connectors  are  made  in 
circular  form  to  drop  easily  into  boxes  of  that  shape,  others  are 
rectangular,  and  in  certain  types  are  provided  with  enclosed  fuses. 
The   various  outlets  for  swilrh-^.  r,ilin._'  roses,  wall-plusjs,  &c.,  are 


Views  of  Combined  Switch  and  I'luc  Jiox  and  I^i-ai.n  J'lic;  Uox. 

handy 'size  for  u.se  either  in  the  coat  [)ockct  or  at  the  desk.  These 
remarks  apply  to  the  latest  edition  of  tlie  Simplex  wiring  and  acces- 
sories list,  which  deals  with  conduits,  distribution  boards  and  water- 
tight fittings.  The  conduit  section,  in  aildition  to  giving  full  par- 
ticulars and  prices  of  light  and  heavy  gauge  onamellod  steel  conduits, 
also  sets  out  in  tabular  form  the  various  fittings  such  as  couplings, 
bonds,  junction  bo.xcs,  split  tees,  &c.,  which  \iyi  to  make  up  a  complete 
system.     The  method  of  grouping  this  material  iy  very  bandy  for 


Two  Pattekss  of  I'kutectku  Swrnii  Hoxks. 

also  siiccially  dealt  with,  and  attention  is  called  to  the  Simplex 
condulct,  a  form  of  ceiling  box  with  porcelain  interior  and  poi.elam 
cover  which  takes  the  place  of  the  ordinary  celling  rose,  ami  miiUes 
an  extrmelv  neat  job  of  what  «ouId  otherwise  be  a  clumsy  looking 
fixture.  Ill  this  section  something  new  is  shown  in  the  shape  ot 
Simplex  sunk  switches  an<l  plugs  with  protecting  covers.  Jhe.se  aro 
recommend.'d  for  u.se  in  situations  in  which  .the  switch  dollies  or 
l)lug8  are  liable  to  damage  from  blows  from  packing  cases,  tooU, 
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nu-tal  ro(l<,  &c.  Doubtless  these  sj  ecial  boxes  will  now  be  wiiltlv 
ux'd  in  warchouios  and  various  industrial  situations.  The  waler- 
ti?ht  fittings  section  appears  to  to  quite  complete.  It  covers  an 
excciitionally  w  ide  rante  of  fittings  such  as  are  ind  spen.'-able  where 
electric  light  is  installed  in  damp  or  dusty  sit^iations  and  in  gaseous 
atmo.spheTCs.  A  copy  of  the  catalogue  will  be  forwarded  to. any 
interested  reader  who  makes  application  to  the  head  offices  of  the 
company,  GarrL-onlane,  Birmingham,  or  London  or  provincial 
branches.  

PORTABLE  ELECTRIC  DRILLS. 

There  has  always  existed  a  wide  and  varied  market  for  the  port  able 
electric  drilling  n  ;  chine,  but  dining  tie  pre  cut  f  eriod  when  n:c:;d 
and  wood  working  tools  of  every  descrijition  are  being  employed  on 
the  production  of  munitions  of  war  the  denu'nd  for  such  tools  should 
be  at  its'  maxinnnn.  Our  attention  is  c;'-lled  by  the  Armorduct  <^'o. 
to  their  line  of  "  Little  Hustler  "  electric  drills,  which  they  have 
made  for  many  years  now,  and  which  are  suitable  for  o[;erating  on 
D.C.  and  A.C.  cu-cuits.  We  gather  from  a  recently  issued  list  that 
they  are  suitable  for  drilling  on  almost  any  class  of  work,  the  size  of 
hole  ranging  from  |  in.  to  2  in.  diameter.  The  motors  of  "  Little 
Hustler  ■"  drills  arc  of  the  air-cooled  tjq  e,  robust  in  construction,  of 
light  weight  and  high  efficiency.  The  motor  drum  is  a  .steel  forging. 
Ball-fccarings  are  fitted  to  take  up  thrusts  on  the  drill  spindle.  The 
ou'er  casings  of  the  drills  :vc  o'  aluminium,  and  all  gears  and  spindlfj 


completi' 


LiTTi.ii  Uusri.KK  Dmi.r.s. 

are  hardened  and  run  in  grease.  A  switch  in  handle 
control  over  the  machine. 
'f'  The  hand  drill  pattern  is  made  for  direct  current  only,  110-220 
voit.K.  It  is  a  small  handy  type  of  diill  for  light  work.  Its  drilling 
capacity  h  ^  in.  in  metal  or  }  in.  in  wood.  It  is  recommended  for 
naMie-pla'.e  holes,  &c.,  a'd  is  fitted  with  cocontric  chuck  for  close 
come  r  drilling.  The  niiwhine  weigh;;  (>  lb.,  a!ul  run]  normally  at  1 ,000 
levs.  per  min. 

Single  and  two-.spccd  breast  drills  for  direct  and  alternating  current, 
110-220  volts,  are  also  made.  The  single  s|  eed  are  j}  in.  and  .J  in. 
capaeity  drills,  built  to  stand  hard  .service.  The  two-si;eed  machine 
ii  of  J  in.  eap'Rcity.  running  at  400  or  700  rev.s.  per  min.,  and  speed 
can  be  changed  while  the  drill  is  in  operation  by  the  simple  adjust- 
ment of  a  nut.  Bottom  handles  can  l;e  romoved  for  cloi-e  corner 
(liillinL'H.     Tliej-e  machines  weigh  !•  bout  IS  lb. 


SWnCHGEAR  AND  ACCESSORIES  FOR 
SERVICE." 


WAR 


We  underKlard  In, in  .\li:;;ri.  Keyrolle  &  Co.  they  are  laying  lliem- 
(  Ivi  H  out  to  give  pn)m])t  rleliveries  of  apparatus  to  firms  who  are 
'  I'gaged  on  Hie  output  of  "  Munitions  of  War."  or  generally  speaking 
to  hrrn :  who  an:  engaged  on  "  War  Servii'e  "  orders.  In  some 
iiiHlnnec'i  it  would  be  inipo.sHibie  for  them  to  deliver  immedialelv 
from  Htnek,  Mneh  «■<  a  complete  set  of  their  (y|)ieal  imneia-l  swilchgear 
panels  :  but  nn  they  CHrr>-  larj^e  Ktoek-i  of  completed  arlieles,  parts. 
*c.,  which  they  purl ieulaily  point  out,  are  being  held  in  re.'KTVc  for 


GoveiTiraeut  work  only,  they  are  able  to  build  these  parts  together 
and  thereby  obviate  delay  in  deliveries.  The  foregoing  r.-marks 
apply  to  the  6,000  ard  12,000-volt  armoured  switchgear,  and  500 
and  3,000-volt  draw-out  panels.  Messrs.  Reyrolle  state  that  thev 
have  always  made  it  a  .standard  practice  to  manufacture  only  switch- 
gear  which  i5  ftrorg  mechanically  and  absolutely  safe  and  reliable 
in  eveiy  respect,  further  their  designs  are  such  that  all  the  Home 
Ofltce  recommendations  are  emborlied  so  aT  to  ensure  immuri'v  from 


ST.isD.iRD  Watertight  Wall  Plug. 

shock  to  the  persons  operating  the  gear.  The  designs  arc  of  robust  con- 
struction, and  made  siutable  to  withstand  rough  usage,  especially  in 
such  situations  where  unskilled  labour  is  employed.  To  eliminate 
fire  risks  all  current  carrying  parts  are  more  than  ample  for  their 
respective  ratings,  and  all  gear  before  despatch  is  subjected  to  a 
pressure  test  equal  to  three  times  the  normal  voltage  "on  which  the 
gear  will  be  used. 


H.  T.  Ironclad  SwiTCHoB.iR. 

The  following  additional  features  are  worthy  of  comment  :  Reli- 
able automatic  operation  under  faulty  conditions  ;  freedom  from 
risk  of  shocks  or  burns,  especially  during  cleaning,  inspecting  or 
testing  :  freedom  from  breakdown  under  workmg  conditions  ;  costs 
of  cleaning,  testing  and  supervision  reduced  to  a  miniminn. 

The  company's  ota'tdard  cast-iron  distribution  boxes  can  be 
supplied  from  25  jto  400  cinj)ere  ways.     Tlie.se  boxes  are  described  on 


luoNci.An  tSwmii  I'ankl.      Iuo.nclad  Distiuhution  Fuse  Ho\:;n- 

rauiphlet  No.  20.  and  the  fuse    ai  n  e  1  i  '  the  boxes  aix-  of  a  pati-'it 
;  elf  aligning  type. 

Wc  altjo  illustrate  a  cast-iron  easeil  watertight  patler.i  plug  ■'•'"' 
Bocket.  and  these  can  l)o  .sui)plied  lifted  wilh  either  (wi>  or  lhr«'e 
current  carrj^ing  (ins,  and  addilional  earth  attachmeMl.  A  sninlar 
plug  and  socket,  hut  suitable  for  5  amperes  a!id  brass-casod,  can  hIh) 
be  su)>plied. 
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POPE 


eLASTA 


L>XMPS 


The  Strongest  Lamps  Known. 


STRENGTH  in  electric  lamps  not  only  ensures 
satisfaction  to  the  user,  but  enables  the 
contractor  to  handle  them  without  risk  of  fre- 
quent breakages.  Pope's  Elasta  British-made 
wire  lamps  are  strongest  and 

Make  a  Strong  Appeal 

to     the      Enterprising    Contractor. 


The  Lamp  with  i 


THEY     INFRIHOE     NO      PATENTS      AND      OUR        INDEMNITY       HOLDS      GOOD. 


WRITE  FOR  OUR  TERMS. 

Pope's   Electric    Lamp   Co..    Ltd.,    Hythe    Road,    Willesden,    N.W. 


ARMORDUCT 
CONDUIT 


When  you  specify 
"Armordiict"  you  specify 
security  and  economy 
on  all  your  Installations. 


Write  fir  particulars  and   prices 


The 

ARMORDUCT 

Manufacturing  Co.,  Ltd. 
Farringdon  Ave.,  London,  E.C. 
Bathurst  Works,    Wittoii,    B'ham 


INGRAM'S 

Indiarubber  Gloves  &  Gauntlets 

FOR    ELECTRICAL    PURPOSES. 


BEST  OUALIiy 


1    Made  In  ALL  SIZES  and 
ORDINARY    STOUT    SUB- 
STANCES to  suit  varying 
Voltages. 


PRICES    ON   APPLICATION. 


Manufactur 


J.  G.  INGRAM  &  SON,  Hackney  Wick,  LONDON,  N.E. 


Manufacturers  of 

PHOSPHOR   BRONZE, 

6UN  METAL,  MAN6AN£S£  BRONZE, 

Brass  and  Copper 


Tubes,  Sheets, 

Rods,  Wire,  and 
CASTINGS. 

PHOSPHOR  TIN. 

PHOSPHOR  COPPER. 


CHARLES  CLIFFORD  &  SON,  Ltd. 


BIRMINGHAIVI. 
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LOUD-SPEAKING  TELEPHONES. 


In  the  ordinary  way  of  business  the  inter-eonimiinication  tele])hone 
is  used  or  rather  abused  just  because  it  may.  for  some  particular 
purpose,  be  inconvenient  or  even  annoying  to  lift  a  receiver  from  its 
hook  and  re-adjust  oneself  so  as  to  speak  closely  to  the  transmitter. 
Various  forms  of  telephone  arms  and  similar  expedients  have  been 
introduced,  and  they  certainly  an.swer  their  purpose  well,  particidarly 
with  heavy  patterns  of  transmitters.  The  loud-speaking  telephone 
is  an  instrument  which  should  have  a  wide  jiopularity  when'the 
simple  features  of  its  design  and   operation  are  better  known.     The 


Fk:.  1. — No.  1  Statu 


adjoining  illustrations  show  the  two  stations  of  an  office  pattern  of 
loud-speaking  telephone  designed  to  stand  on  an  ordinary  table. 
The  instrument  shown  in  Fig.  1  is  used  in  the  first  place,  and  instru- 
ment (Fig.  2)  is  called  up  simply  by  speaking  in  a  fairly  loud  tone  ; 
this  is  clearly  rei)roduced  in  the  second  instriunent  and  the  person 
called  replies  in  an  ordinary  voice  without  using  earpiece  or  mouth- 
I)iece.  If  necessary  a  push  button  call,  by  wliich  Xo.  2  can  signal  to 
No.  1,  can  be  provided.  The  details  and  ])rices  of  these  interesting 
instruments  will  be  supplied  on  application  to  the  General  Acoustic 
&  Dictograph  Co.,  youthwark-strcct,  London,  S.E. 


simj)!e  manner  the  important  lights  in  corridors  are  not  dependei 
on  the  same  general  circuit  which  supplies  the  bedrooms  which  ai 
immediately  adjoining  those  corridors.  These  special  corridor  ligh 
are  controlled  by  master  switches  at  central  points. 

■  The  gener;il  scheme  of  illumination  is  on  the  semi-indirect  svsteu 
and  for  this  purpose  a  variety  of  designs  of  fittings  by  the  Brom 
grove  Giiild  have  been  put  up.  In  the  dome  of  the  winter  garden 
novel  plan  has  been  adopted  of  mtroducing  opal  bulls'  eyes  into  t! 
risers  which  support  the  glazing  of  the  dome.  Behind  each  opal  is 
30-watt  lamp.  Around  the  dome  cornice  is  a  ring  of  lamps  whii 
are  concealed  from  view  at  the  floor  level,  but  which  throw  a  co 
siderable  volume  of  light  upwards  into  the  dome. 

A  complete  electric  bell  system  is  installed  on  each  floor  and  gene 
ally  throughout  the  hotel.  There  are  eight  sections  per  floor,  eai 
with  a  large  indicator,  and  by  means  of  a  four-point  relay  an  int 
cator  is  operated  in  the  service  room  showing  which  section  hasba 
rimg  up.  An  indicator  is  also  arranged  to  be  rung  up  in  the  i 
porter's  office.  The  scheme  adopted  for  the  bells  has  dispensed 
the  use  of  niulticore  cable. 

In  addition  to  the  heating  and  lighting  circuits  a  considcrsfc 
amoimt  of  firing  has  been  rmi  for  a  number  of  motors  drivi 
ventilating  fans  and  certain  auxUiarj-  machinery  in  different  pu 
of  the  hotel  :  the  same  power  service  also  supplies  some  30  passeng 
luggage  and  service  lifts. 

The  whole  of  the  wuing,  including  that  for  the  bell  circuits,  h 
been  rim  in  heavy  gauge  screwed  Geekoduct,  of  which  some  300,000 
has  been  used.  Of  wires  and  cables  of  various  sizes  upwards  of  1 
miles  have  been  rim  in.  The  whole  scheme  of  the  conduit  lay-o 
jjrovides  for  the  easy  withdrawal  of  any  length  of  wire  or  cal 
without  disturbing  the  plaster  or  cement  covering  in  which  the  tub 
are  embedded. 

We  hope  to  give  a  more  detailed  description  of  this  installation  at 
later  date.  Meantime  we  must  express  our  thanks  to  Mr.  Goddai 
of  the  engineering  department  of  Messrs.  J.  Lyons  &  Co.,  for  givi 
us  the  foregoing  particulars.  The  whole  of  the  electrical  work  v 
carried  out  by  tliis  department. 


DISPOSITION  OF  REFUSE  FROM  WOOD-WORKINC 
PLANT. 


SOME  ELECTRICAL  FEATURES  OF  THE  REGENT 
PALACE  HOTEL. 


I'or  some  two  years  past  work  has  been  proceeding  upon  a  building 
site  in  Glasshouse-street,  London,  W.,  which  only  few  realised  would 
culminate  m  the  opening  of  one  of  the  largest  hotels  in  Europe,  and 
one  planned  on  entirely  popular  lines.  For  the  moment  we  will  not 
dwell  upon  the  remarkable  value  which  can  be  got  in  the  way  of 
bedroom,  attendance,  breakfast,  &c.,  for  a  very  moderate  outlay. 

In  the  attainment  of  its  "  popidar  "  ideals  Jlessrs.  J,  Lyons  &"Co. 
have  made  generous  use  of  the  electric  service,  and  in  the  ])resent 
instance  they  have  i)aid  a  remarkably  high  testimony  to  the  recent 
advances  in  electric  heating  by  installing  modern  electric  fires  in  all 
the  bedrooms  and  sitting  rooms  throughout  the  hotel.  There  arc 
over  1,000  bedrooms,  and  in  each  of  these  is  a  1. 1  kw.  Belling  lire, 
the  pattern  selected  being  that  firm's  "  commercial  "  type  of  four 
heating  bars  mounted  in  a  cast-iron  frame  and  provided  with  two 
control  switches.  The  energy  supply  for  this  record  heating  installa- 
tion is  given  by  two  0-8  sq.  in  cables,  which  are  run  directly  and  inde- 
pendently into  the  building  from  the  sub-station  of  the  St.  .lames'  & 
I'all  .Mall  Co.  in  Carnaby-strcet,  which  is  at  no  great  distance  from  the 
hotel.  These  large  cables  are  led  into  a  special  switch  room  in  the 
lower  basement,  in  which  there  ii  a  large  switch  fuse  board  some 
30  ft.  in  length.  From  this  board  some  ."lO  pairs  of  lO/lli  cable  are 
rim  to  the  various  t\oor.i  and  on  each  floor  are  six  distribution  boards, 
whence  Hub-circuits,  each  controlling  two  fires,  are  led  out.  The 
sizes  of  the  heating  circuits  and  feeders  have  been  worked  out  to 
provide  for  the  whole  of  the  fires  being  turned  on  at  any  one  time. 

For  Ihr^  lightitig  of  the  building  some  (i,00((  Osram  lamps  have  been 
in»tall<<l,  and  the  wiring  has  been  laid  out  in  two  systems,  to  comply 
with  the  L.C.C.  regulations.  The  reipiir.d  number  of  lamps  in  ail 
the  public  portions  of  the  hotel  are  sujiplied  from  what  is  known  as 
the  council  main,  which  feeds  two  principal  distribution  boards. 
Convenient  control  for  all  the  bedroom  lights  is  provided— a  fact 
which  will  add  materially  to  the  comfort  of  hotel  guests.  There  arc 
'dho  two  gciu-ral  lighlinu  boards  from  which  a  supfily  is  given  to  the 
rest  of  Hielftmi)sin  the  huilding.  A  certain  numljef  of  cro.sa  and 
corner  corridor  lights  arc  supplied  from  the  opposite  one  of  the  two 
didliucf  HystemM  into  which  the  lighting  supi)ly  is  divided.    In  this 


The  I'ood  Box  C'o.  at  Columbus,  Ohio,  mak&s  boxes  of  soft  a 
dried  wood  in  a  fatory  driven  by  motors  using  central-station  st 
\icc.  An  idea  of  the  size  of  the  plant  can  be  gained  from  the  fa 
that  the  aggregate  rating  of  the  motors  used  is  200  n.r.  and  the  avi 
age  monthly  energy  consumption  is  8,500  kw.-hour. 

To  dispose  of  tlie  by-products,  sawdust,  shavings  an<l  wood  trii 
mings.  at  a  price  which  makes  it  uneconomical  to  burn  them  und 
the  boilers  of  an  isolated  plant,  several  ingenious  arrangements  ha 
been  worked  out.  Part  of  the  .shavinys  and  all  of  the  wood  trii 
mings  are  burned  under  a  boiler  which  supplies  steam  to  dry  kilr 
This  plant  uses  no  kiln-dried  lumbei'  itself,  but  dries  hunbcr  for  oth 
concerns,  charging  St  per  1,000  ft.  of  lumber  dried.  J'.Mxnit  1.5  da 
a-e  required  for  drying. 

T'hc  excess  shavings  and  sawdust  arc  passed  through  a  conic 
screen  placed  directly  under  a  "  cyclone  "'  separator.  The  shaving 
and  sawdust  have  a  whirling  motion  imparted  to  thorn  a  ■.  they  pa> 
throuuh  this  screen,  .so  that  the  sawdust  is  forced  through  the  mes 
and  the  clean  shavings  drop  down  into  a  separate  storaie  bin.  Th 
shavings  are  nuide  up  into  bales  of  80  1b.  e,%ch.  and  the  sawdust  i 
sold  by  the  wagon-load.  The  income  from  this  sale  of  refu.- 
ainounts  to  S200  per  month.  .-Vboul  one-third  of  this  amount  comi 
from  th,'  sale  of  sawdust  and  the  remainder  from  the  sale  of  shaving: 
It  costs  about  3  cents  per  bale  to  bale  shavings,  and  they  are  sol 
at  from  22'.')  cents  to  25  cents  per  bale.  Breweries  use  a  large  pc: 
ccntage  of  the  shavings  for  packing  bottled  beer  in  the  winter  time  t 
prevent  freezing.  The  .sawdust,  which  sells  for  S2-."iO  per  wagoi 
load,  is  used  by  paint  manufacturers  for  packing,  by  refrigerate 
u;alicrs  for  insulation,  and  by  stablemen  for  bedding  hor.se.s.  lufor 
mat  ion  regarding  th?  operation  of  this  plant  was  given  before  th' 
|)a,yton  meetiiiL'  'of  the  coniiiii'ici:!!  iik'ii  fif  the  Ohio  Klfcliic-  Liph 
.\ssocialion. 


Why  not  a  space  like  this 
under  reading  matter?  The 
cost  is  purely  nominal.  Let  us 
quote  you.  
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MAXIMUM  RESULTS  WITH  MINIMUM  EFFORT 

the 

Western  -  Electric 
BLUE    BOOK   &  INTERPHONES. 


1^  1  lave  you  read  the  one  ?  Have  you 
examined  the  other  ? 
A  large  amount  of  time  and  money 
is  running  to  waste  in  your  business  if 
you  are  without  an  Interphone  system. 
WRITE  TO  US  FOR  THE  "BLUE   BOOK  " 


}V0sUm£kcTrnC0mp4ntflmM 


WesremElf(tnt     \\^^^ 


^'^";v-  ",!^'"^W"'i*^       WORKS 

>:••.     ^P^^^NORTH  WOOLWICH 


Works  :   NORTH    WOOLWICH. 


THE      LARGEST     MANUFACTURING 
PLANT   IN    THE    UNITED   KINGDOM, 


TO 


FACTORIES  EXTENDING 

FOR 

WAR    SERVICE. 

SEND      US     YOUR     ENQUIRIES. 

We  have  completed  articles  and  parts  which  can  be  quickly 
assembled  in  stock  tor  the  following  :~ 

ARMOURED  SWITCHGEAR,  6,000 /o  12,000  voits. 

IRONCLAD   DRAW-OUT   SWITCH   PILLARS,  500  to  3.000  volts. 

„  DISTRIBUTION     BOXES  rup   to   aOO  amps,  per    way). 

„  SWITCH    TYPE     FUSES,  so  amps,  s/ng/e  pole. 

SWITCHES  (Air  or  OH  Break  Patterns). 
WALL    PLUGS  (For  PORTABLE  DRILLS  and  LIGHTING). 


A.  REYROI.I.E 


&  CO., 
LTD. 


HEBBURN-ON-TYNE. 


SUPPLEMENT  to  "The  Electrician."  yiay  21.  1915 1 
NEW  '^SUN"  CATALOGUES. 


56 


Three  new  lists  have  just  ooine  U<  lianil  Irom  tlie  Sun  Electrical 
Co.,  and  they  deal  respectively  with  ""  Sunlite  "  porcelain  enamelled 
reflector.;  for  half-watt  lamp?,  the  8uii  jiortahle   electrical  grinder. 


Sun  Electric  Grixdkr,  siiowinc  Hot.dkr  for  Slide  Rest. 

and  the  "'  Change-Ad."  sign.  The  "  Sunlite  '  reflectors  are  made 
out  of  sheet  steel,  white  enamelled  on  the  under  side  and  green  on  the 
outer  side.     Thc-v  are  listed  in  the  extra  extensive,  extensive  and 


Si;n  Electric  BniLi.. 

Varnbolic_  intenfjivc  tyiwa.  There  ii  a!  io  an  av.gie  jmraholic  pattern. 
Th<y  can'_bc  u.sed  to  give  a  wide  light  distrlhullon  at  an  ordinary 
1:<  ighl,  or  a  similar  dislrihution  when  mounted  at  some  distance  fronj 
the,  floor.     Characteristic  liglit  curves  from  each  of  the  (ypts  of 


Insulation 


The  only  satisfactorj-  substitute  for 

Asbestos  Wire:  also  for  flexible 

leads,  etc.    AMPLE  STOCKS. 


H.  HARTJEN  &  CO..  35  37.  NOBLE  STREET.  LONDON.  E.C 


reHe'etors  are  given.  In  each  case  the  reflectors  are  provided  witl 
enamelled  steel  canopies  ^\liieh,  excejit  for  the  1()  in.  !.i?.e,  are  d( 
tachable.  and  are  complete  with  goliath  holder;  and  ii'sulatin; 
suspension  shaclile.  The  latter  provides  for  the  entrance  of  thi 
cables  through  the  two  swan  necks,  which  effectively  prevents  th. 
entrance  of  moisture. 

The  Smi  portable  grinder  is  a  small  machine  which  weighs  .5.\  lb| 
and  is  provided  with  an  aluminium  frame.  The  motor  develop 
,';.  H.P.  when  rimning  at  1,000  revs,  per  min.  It  can  be  operati 
trom  ;iny  lighting  circuit.  It  is  recommended  for  use  in  tool  roon 
for  accurate  and  quick  grindmg  of  centres,  reamers,  cutters,  dies.  Is 
It  is  .stated  that  it  will  work  equally  satisfactorily  on  internal  ai 


Sux  Electric  Drill,  sHowino  Method  of  Lockini!  Drii.i.  Sims 
WHILE  tighteninc!  Drill  ix  Chi'(  k. 

external  j(d)<  and  will  grind  oul  holes  up  to  I  in.  deep.  -V  lixing  ar, 
lirovidcd  which  is  designed  for  litting  into  the  slide  rest  of  ordinal^ 
lathes.  The  Sim  portable  elecliic  drill  is  also  iitled  with  a  moto 
which  will  run  on  alternate-current  or  direct-current  circuits.  Thi 
machine  weighs  1 1  lb.  and  has  a  drilling  ca])acity  up  to  J  in. 
tapping  up  to  •j'j  in.  There  is  a  single  .switch  lever  jirovided  whirl 
starts,  stops  and  reverses  the  motor.  The  machine  is  well  ventilate 
and  draught  holes  are  so  placed  that  chips  of  wood  or  metal  cannc 
enter  the  casing,  no  matter  v\hat  position  the  drill  occupies.  Th 
drill  (loint  is  always  in  sight  of  the  operator.  .-V  grinding  attarhinen 
is  also  provided  ami  can  bo  adjusted  in  po.it ion  in  a  few  scco:i(h 
This  enables  the  drills  to  be  gioiind  on  the  drill  itself. 


Ferranti  Ltd 

Central   House,   Kiri);bw.jy     Lonoon     W.C 

8WITCHQEAR,    TBnNbFOBHEBS,  METERS. 
ELECTRIC     HEATINQ    &    COOKINQ    APPARATUS. 

Wrllf  Inr   IHnrlrr  •■  N." 


EDISWAN 
EVERYTHING    ELECTRICAL 

(See  Advl.  on  page  .wiii.) 


PrfntMl  *nd  PublUlwd  by  GEORCB  TUCKER,  at  tho  Editorial.  Printing  and  PublUhlng  Omcos,  1,  2  and  3,  Salwbury  Court,  Flbbt  Strkbt,  In  ths  City  of 

LONDON,  Friday.  May  21, 1915. 
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The  Engiiieer.s'  Club,  Manchester,  is  to  be  coiigratuhiti.'(l  upon 
its  firm  but  fair  treatment  of  alien  members  of  the  Club. 
*         *         *         * 

A  correspondent  in  Glasgow  informs  us  that  the  fair  fare 
collectors  now  installed  on  the  trams][in  that  city  are  not  to  be 
confused  with  niis(s)-condnctors. 


EvEXT  OF  THE  Wkek. — The  ■"  triumph  '"  of  gas  ! 

Milestones  on  the  road  of  i;as  pi-ogress  :  Hawick,  Aisgill. 
pres,  Gretna  ! 

If  a  sitting  hen  casts  no  feathers,  what  mav  we  expect  of  a 
ting  cleat  ? 

Municipal  electrical  engineers  arc,  we  understand,  invitini; 
ggestions  as  to  how  they  shall  spend  the  two  evenings  ""  in 
wn  "  at  the  forthcoming  I.M.K.A.  (Half-what)  Convention. 

The  general  regulations  as  to  the  installation  and  use  of 
?ctricity  in  mines,  as  given  under  the  Coal  Jlines  Act,  1911. 
id  reproduced  by  W.  T.  Glover  &  Co.  in  a  neat  vest  pocket 
■ok,  contain  a  number  of  definition.s  which  have  some  military 
inificance  : — 

■'  Live  "  means  electrically  charged. 

'■  Dead  "  means  at  or  about  zero  potential  and  disconnected 
om  any  live  system. 

"  Earthed   '  means  connected  to  the  general  mass  of  earth 
such  manner  as  will  ensure  at  all  times  an  immediate  dis- 
arge  of  electrical  energy  without  danger. 
No  definition  is  given  of  ""  gas  "  ;   evidently  it  can  .speak  for 
ielf,  or  at  any  rate  make  its  presence  felt. 
«         *         «         * 

The  "  Ford  Times."  the  monthly  organ  of  the  "  Chinese 
limler,"  fre(juently  breaks  out  into  song.  The  following 
)m  the  May  issue  is  probably  the  product  of  a  member  of  the 
ring  department  : — 

Work  ! 
When  living  has  lost  all  it.s  savour, 

Antl  loving  has  lost  all  its  charm  ; 
When  Destiny  frowns  such  disfavour 
Xo  deeds  you  may  do  can  disarm  ; 
Wlien  creeds  you  have  leaned  upon  crunil)le. 

And  earth's  one-time  smile  is  a  smirk. 
Don't  let  vourself  totter  or  tumble    ■ 
Work  ! 

\Vlien  yesteryear's  errors  return  to 

V'c.v  you  with  ghosts  of  themselves, 
And  every  last  thmg  that  you  yeam  to 

Win  out  at  is  shoved  on  the  shelves ; 
When  lies  stahi  your  nuiil  in  the  morning 

And  night  hides  imtrutli  in  its  murk. 
Don't  sob  or  crv  out  :  take  my  warning — 
Work  ! 

l"or  he  who  has  nlanstulf  l)ehiiul  liiin 

Will  triumi)h  and  still  pay  the  toll  ; 
I'ate  cannot  defame  him  nor  blind  him, 

Xor  Care  crowd  the  size  of  bis  soul  1 
Life  takes  no  cxeu.se  for  self-soirow. 

And  Death  is  ashamed  of  the  shirk  : 
>u  slick  to  the  "  straiszht  anil  llie  iiiii'.u 

Work : 


SLATE 


INIGO    JONES   &   CO., 

Tudor  Slutc   Works, 
GROESLON,  R.S.O.,  NORTH  WALES. 

Slates  Drilled  &  Shaped  to  Specifloation. 

SLATE  WORK  lot  ELECTRICAL  ENGINEERS. 


•".lohii  Hull  ■"  .seriously  warns  its  readers  that  a  bomb  ex- 
plosioti  in  an  under-river  tube  would  h't  in  the  Thames  and 
drown  the  passengers  ! 

THIRTY  SEVEN   YEARS   AGO. 

[  Krom  Ni).  1  ok  Tun  Klecirici.vn,  .Second  Series,  .May  2-"),  IST8.] 
TitouBLES  WITH  THE  Telephoxe.— M.  Alluai'd  gives  an 
account  of  the  use  of  the  telephone  established  betwe;Mi  the 
Observatory  of  Puy-de-D6mo  and  Clermont-Ferrand.  The 
keeper  of  the  observatory,  with  all  his  exjierience  as  a  manipu- 
lator, worked  from  the  first  much  more  ipiickly  with  the  tek;- 
phonc  than  with  the  telegraph.  The  wire  of  the  telei>honc  runs 
on  the  same  poles  as  the  telegraph  wires.  At  the  foot  of  Puy- 
de-J)6me  is  a  post  of  artillery,  and  it  is  found  that  no  com- 
munication can  be  made  without  being  heard  by  the  artillery- 
men. This  phenomenon  is  even  reciprocal  up  to  a  certain 
])oint.  .So  the  keeper  is  sometimes  obhged  to  ask  his  corres- 
l>ondent  at  Clernu)nt-Ferrand  to  wait  a  moment  because  the 
brigadier  is  singing,  and  his  .song  disturbs  the  telephonic  ^com- 
munications. Thus,  in  this  transmission  of  sound  by  elec- 
tricity, many  phenomena  remain  still  unexj)lained,  since  souiul 
can  reproduce  itself  without  requiring  the  vibrating  diaphragm, 
bv  contact  with  the  line  wire  alone. 


THE  "POINT  FIVES." 


Mr.  ,1. 
.Mr.  H 
Mr.  W 
Mr.  T. 
Mr.  A. 
Mr.  C. 
Mr.  A. 
Mr.  K. 
Mr.  J. 
.Mr.  S. 
Mr.  F. 
.Mi.  W, 


Horace  liowden  (Poplar). 
.  F.  Street  (Southampton). 
.  JL  Cooke  (Luton). 

Holes  (liradford). 

S.  Blackraan (Sunderland). 

S.  Davidson  ( Baiiics). 

H.  Seabrook  (St.  Marylo- 

K.  Hill  (Reading')-    |bonc). 

W.  Hame(Nork). 
T.  Allen  (Wolverhampton). 

W.  Purse  (Carlisle). 
.  G.  i'iokvanee  (Wrexham). 


Mr.  H.  Gray  (Accrington). 
Mr.  S.  K.  Fedden  (Sheffield). 

(West  Hartlepool ). 

Mr.  J. \V.  I3cauchamp(  West  Ham). 
Mr.  A.  H.  Shaw(Ilford). 
.Mr.  C.  Furness  (Blackpool). 
Mr.  C.  -M.  Shaw  (Worcontur). 
Mr.  H.  A.  Novill  (Wakefield). 
Mr.  Frank  Ayton  (Ipswich). 
Mr.  C.  N.  Uotford  (Looda). 
.Mr.S.  F.  I'.iiU.iu  (Chester), 


PLATINUM 

should    b»    sent    to 

J.   BLUNDKLL   &   SON.S, 

GOLD.  SILVER  i  PLATINUM  REFINERS,  199,  WAROOUR  STREET,  W 


SVPPLBMBST  to  "  The  EUctricitn."  May  28.  1915i 


58 


SIEMENS 


ELECTRIC     MOTORS 


Part  of  small  Motor  Shop, 
Stafford  Works. 


SIEMENS  BROTHERS  DYNAMO  WORKS  LIMITED. 

Head  Office:  CAXTON  HOUSE.   V/ESTMINSTER.  S.W. 
Telephone:  Gerrard  860.  Telegrams:  "  Siembralos.  Vic.  London." 

Supplies  Dept.  :   38  &  39.  UPPER  THAMES  STREET,  E.C. 
Telephone:  City  5350.  Telegrams:  "  Siemotor.  Cent.,  London." 

HOME  BRANCH  ADDRESSES: 
Birmingham — Central  Ho  ,  New  St    |     Manchester  — 196.  Deanssate. 
Bristol— 30.  Bridge  Street.  I     Newcastle— 64-68.  CoUingwood 

Cardiff— 89.  St  Mary  Street.  Sheffield— 22.  High  St      [Bldgs. 

Glasoow— 66.  Waterloo  Stre-t  I     SjUTHAmpton- 46.  High  Street. 

Branches  In   Principal    Towns  Abroad. 


blanks  of  UG  metal  7  ft.  in  diameter,  a  proceeding  demaudi 
maximum  of  care  and  precision,  together  with  an  expert  knoni  * 
of  spinning  as  an  art.     The  finished  covers  measured  o  ft.  6  ii  * 
diameter,  and  were  approximately  9  in.  deep. 

There  are  few  works  equipped  to  carry  out  such  large  spii 
work  as  the  above,  which  is  as  novel  as  it  is  instructive. 


MAIN  REGULATORS. 


During  the  Lu.t  few  weckv  a  number  of  example;  have  been;! 
)f  ■■  \\  ittoii  ■■.'mam  legulafois,  large  and  small,  which  are  rognl 


SPINNING  EXTRAORDINARY. 

The  Benjamin  Elect ric"( Ltd.)  has  always  done  a  big  business  with 
metal  stampings  and  spinnings,  their  most  well-known  )iroduct  in 
this  direction  being  the  J^cnjamin  steel  reflectors  and  reflector 
fittings,  all  of  which,  we  understand, "arc  produced  at  thc-ir  London 
wnil.:-:,  1  \,  T^osebery-avenue,  E.C.     A  large'amniiut  of  special  work 


ExTERIOE. 


in'lirogi-e.ss  through  (he  shops  of  the  General  Electric' Co.,  Wi 
Hinningham.  These  regulators  have  been  of  both  the  circular 
the  rectangular  pattern,  sometimes  with  \vire,  sometimes  with 
and  sometimes  with  strip  resistances.     .A   furthn-  design  to  t 


SI.W 

Cr 


i'jO.    1.  —  Gk.NKIIAI,   V  IKW  ok  (ilANT  8riNNIN(l. 

in  I  he  Hpinninj?  line  has  been  exiculed  by  I  hem  from  lime  lo  lime, 
and.lheirjhileHt  effort  ou'war'niatcriHl  ci'ills  for  nnlice,  cons!  ilul  nig 
a"  it  docs  (as  far  us  can  be  asc^Tlained)  a  n^eord  for  large  splniiingsT 
This  consiHted  of  a  largi-  r|iianli(v  "f  ahimiiiiiim  covers,  and  was 
executed  for  fJovernmeiU  use.  Kig.  |  gives  a  fairly  adeipmle  con- 
coi»lionofllieitizeofthe.-«rHpimiingH,  which  wer.< spun  from  aliimiiliuin 


'  WiTTOX"     RRCTAN'dUI.Ali 


fl.ATlUi.      WITH      " 


wlii<li  have  already  bi'cii  illustrated  is  shown  in  lh<'  a 
illuslrations,  and  was  constructed  for  a  large  linn  of  Uul 
manufaeturcr.s.  The  "Wilton"  standard  rcelaiigubi 
eonslniclion  is  tised.  together  will)  sl.in<l.ird  grid  resistiiii 
011  a  strong  angle-iron  framework.  The  strenglh  and 
of  Ihc  unit  can  bo  readily  aj)pr(^ciat,ed  from  thi-  illuslral 
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MOTOR  CAR  ELECTRIC  LIGHTING. 

I  ctric  light  on  the  motor  car  is  becoming  the  rule  rather  than 
[Exception,  and  great  strides  have  been  made  during  the  last  few 
■a  in  its  applications  to  ignition,  lighting,  starting  and  heating  of 
1  iisses  of  cars.  Electric  lighting  particularly  has  made  progress, 
id)ractically  all  new  cars  are  now  being  supplied  complete  v.Mi 
sUardised  equipment.     The  advantages  of  electric  lighrmg  over 
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{_ — Switchboard,  two  Instruments,  Tail  Lamp,  Tki,l-tale  axd 
Automatic  Cut-out  complete. 


acetylene  gas  are  well  known  to  all  who  have  had  any  experi- 
of  the  latter  systems.  So  far  as  electric  lighting  for  cars  is 
•rned,  imdoubtedly  the  introduction  of  tlie  tungsti^n  I»mp  is  one 

leading  factor.s  in  its  increased  use.  We  have  already  referred 
e  Mazda  headlight  lamp  with  it;-  special  helical  point  filament, 
quite  recently  wc  described  the  latest  advance  in  car  lighting, 
he  Mazda  half-watt  lamp,  which  is  twice  as  efficient  as  previous 


:.    2. — SwrrCHBOAUD    witu 

GIXC  IXDIC.iTOR  AND  AlTO- 

c  Cut-out  complete. 


Fig.  3.  -i'Lii.  ....  i>  .~.»  ui.i  imi 
use  is  Charoing  Batteries  ok 
Klectric  Vehicles. 


e  B.T.H.  price  list  No.  10.780  on  automobile  accessories  shows 
widely  electricity  is  used  in  the  car.  This  list  illustrates  and 
3  switchboards  and  batteries,  ammeters  and  voltmeters,  lam])s 
electric  horns,  many  kinds  of  fittings  for  interior  lighting  and 
>s  for  garage  use,  &c.,  searclilights,  sparking  plugs,  switches, 
!,  cable  connections — in  fa(-t,it  takes  a  20-page  closely-printed 
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Fio.  4. — ■'  Paramiio  "  Two-CoNDucTOB  Armouked  Cable  for 

Automobile  use. 

to  refer  to  the  many  useful  and  ornamental  articles  for  car  use 
lable  at  .Mazda  House.  This  list  will  be  of  interest  to  those  who 
cars,  and  to  tho-se  who  have  to  do  with  the  su])ply  of  accessories 
rejiairs.  Free  copies  will  be  .sent  if  api>lication  is  made  to  the 
ish  ThonLson-Houston  Co.  (Ltd.),  Mazda  House,  77,  Upper 
s-strcct.  E.C. 


WESTINGHOUSE  AND  WAR  MUNITIONS. 


'fc  learn  with  interest  that  a  movement  was  started  a  short  time 
by  the  engineering  and  other  office  staff  of  the  British  Westing- 
se  Kliclrii-  &  Mfg.  Co.  (Ltd.)  to  express  in  a  practical  form  their 
iotic  feelings,  and  it  was  suggested  by  them  to  the  management 
he  comfiany  that  they  shoukl  undertake  in  their  spare  time  some 
lual  work  on  munitions  of  war.  This  offer  was  accepted  by  the 
lagement,  and  operations  were  commenced  almost  immediately, 
the  present  time  each  man  will  work  a  5^  hours"  shift  one  night 
week,  commencing  at  either  (5:30  in  the  evening  or  12  o'clock  at 
!ht.  We  understand  that  approximately  300  staff  men  have 
f'ady  volunteered  for  work  on  this  ba.sis. 


WARNING 
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Statements  are  being  circulated  to 
the  effect  that  GERMAN  in- 
terests predominate  in  the  Simplex 
Company. 

As  all  such  statements  are  abso- 
lutely false  and  devoid  of  any 
foundation,  and  as  they  can  only 
have  been  circulated  with  the  ob- 
ject of  injuring  the  Company's 
position  in  the  Electrical  industry, 
immediate  proceedings  will  be  taken 
against  any  person  using  or  repeating 
such  libellous  allegations. 

We  here  repeat  that  SIMPLEX 
CONDUITS,  Ltd.,  is  entirely  a 
BRITISH  Company.  The  Direc- 
tors, Shareholders,  Staff  and  Em- 
ployees are  ALL  BRITISH. 

Admiralty  Contracts  of  considera- 
ble magnitude  are  being  executed 
in  the  Works,  and  approximately 
one-third  of  the  Company's  em- 
ployees are  serving  with  the  Forces. 

A  Substantial  REWARD  will  be 
given  for  any  information  which  will 
enable  us  to  strike  at  the  root  of 
these  libellous  statements. 

SIMPLEX  CONDUITS,  Ltd., 

(;arris()N  lank,  Birmingham. 

1 1.^,  (Jharing  Cross  Rd.,  London,  VV.C. 

MAHCHesTiK  — 16,  Corporation  Street,  Leeds— 6,  White  Horse  Street. 
Clasoow— 72a,  Waterloo  Street.  Liverpool — 96  Whltechapcl. 

Newcastle— 61,  High  Bridge.  Swansea— H,  Heathfield  Sirtet. 

Bristol— 1 1,  Denmark  Street.  Cardiff — ♦,  Westgatc  Sired. 

Aderbeeh— I,  Crimen  Place. 
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2       ^^^^             _l       ^            ^H      ^K  ^m^^  S  Central  House,  Kingsway,  London,  W.C. 

E  W    ^         LJ          |m#|  ^^k  S  SWITCHGEAB,    TBANSFOBHEBS,  METEBS, 

S  ^^^         I      I          I  W  I  ^^P  S  ELEOIBIC     HEATINQ    &    COOEINa    APPABATUB. 

2          ^^^^                                                   ™      ^     ™                '^^^  ^           WHfe /or  Binder  "  jy." 

S  Keep  one  of   our   Departments  always  S  .  ,     ,  , 

5                            ^  .           ,  ^  J  hese  maphmes  operate  upon  the  principle  of  the  rotating  ecc« 

M  busy.     We    manufacture     them  in     the  g  trie  drum  fitted  with  slidmg  plates  or  pistons,  wliich  open  and  cl( 

S                                               form   of  S  '•>'  tlif  rotation  of  tlie  drum.     This  principle  has  been  known  a 


Keep  one  of   our   Departments  always 
busy.    We   manufacture    them    in    the 
_  form  of 

[  RHEOSTATS  | 

S  of  all  types,  values  and  carrying  capaci-  S 

S  ties,  from  the  SMALLEST  SLIDER  to  = 

=  the   LARGEST    LOAD  or   CALIBRA-  S 

5  TION  Set.  S 

I  BRITISH  MADE  ONLY  I 

I     ISENTHAL   &  CO.     | 


(DEPARTMENT    4 


=   Denzil  Works,  Neasden,  LONDON,  N.W.  = 

S      Contractors  to  the  Admiralty,  War  Office,  India  Office,      5 
S  Colonial   Office,  Postmaster  General,  etc.  S 

liiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 

DRY  VACUUM  PUMPS  AND  BLOWERS. 


Appreciating  the  extent  to  which  tlie  vacuum  piinciplc  is 
applied 'in  the  develojiment  of  modern  industrial  processes 
realising  the  importance  of  producing'machuiery.to  satisfac 


torilv 


lii.nwr.it  DitiKf'T  (Joupr.KD  TO  !>.('.  Monm. 


lill  Ihi'Hc  coii<lili(iM«.  lln'  Worlhington  I'uiup  Co.  have  arranged  In 
nieel  \\\v  ileniiind  for  a  rotary  ilry  vacuiiin  jininp  or  blower  Builabl<' 
fur  ilirec(  coupling  to  electric  ruotorn,  and  they  are  placing  on  the 
lunrket  their  "  Koto-Drum  "'  tlr^'  vacuum  pumps  and  blowers. 


These  machines  operate  upon  the  principle  of  the  rotating  eccen 
trie  drum  fitted  with  sliding  plates  or  pistons,  wliich  open  and  clo8< 
by  the  rotation  of  the  drum.  This  principle  has  been  known 
i])plied  for  many  yeai-s.  but.  in  the  forms  hitherto  manufactured,  v 
has  not  been  suitable  for  the  high  speed  of  revolution  required  t< 
enable  the  pump  to  be  direct  coupled  to  an  electric  motor. 

The  older  types  have  accordingly  been  abandoned  and  new  design 
developed  having  this  end  in  view,  with  the  result  that,  after  co» 
siilcrable  experimental  work  and  protracted  trials  under  actual  work 
ing  conditions,  the  Worthington  machines  now  offered  have  provec 
reliable  in  service,  efficient  in  operation,  and  moderate  in  first  oug 
and  upkeep.  The  simple  form  and  small  dimensions  of  this  net 
design  of  vacuum  pumi)  or  blower  are  well  illustrated  m 
Worthuigton  catalogue,  which  shows  a  combined  imit  of  vacui 
]nnnp  and  motor  capable  of  handling  20,(XI0  cubic  ft.  of  free  air 
liiiur  wlieii  running  at  700  revs,  per  min. 

The  machine  has  been  standardised  in  10  sizes,  and  prices 
]iarticulars  of  larger  machines  will  be  gladly  furnished  upon  rece 
of  inquiry,  stating  the  nature  of  service  and  capacity  desired, 
h  The  machine  consists  of  a  cylindrical  body  or  casing,  ha\'iiig  th 
inlet  and  outlet  branches  located  on  opposite  sides.  .Since  the  com 
|iie.ssioii  of  air,  or  other  gas,  at  high  speed  generates  considerabl 
iicat,  a  water  jacket  is  ))rovided_having  connections  arranged  for  th 
inlet  and  outlet  of  the  necessary  cooling  water.  The  sliding  plate 
or  ])istons  are  carried  by  a  revolving  drum  arranged  within 'th- 
cylindrical  casing  and  set  with  its  centre  eccentric  to  the  centre  o 
the  casing.  1  The  sli(lini;"ii]ates  are  made  from  tempered  and  polishei 
saw  steel,  this  material  licing  emjiloyed  to  combine  the  necessar 
strength  and  durability  with  the  minimum  possible  weight.  In  orde 
to  reduce  friction  to  a  minimum  and  permit  of  high  speed  of  revolu 
tion.  the  .sliding  plates  are  not  allowed  to  rub  upon  the  inside  of  th. 
casing,  but  are  carried  by  hardened  and  groiuid  steel  rimning  ring^ 
'I'his  constitutes  one  of  the  essential  features  of  the  machine,  and  is  o 
vital  imi)ortance  in  overcoming  the  difficult  ])roblem  of  successfuU; 
combating  friction  losses  and  overheating,  which  are  frequent  source 
of  trouble  and  annoyance  in  machines  of  this  cla.ss. 
W  Tn'thc  Worthington  machine  the  steel  carrier  rings  are  arranged  t- 
float ,'80  that  no  rubl)ing  friction  is  set  up  at  this  point.  The  stef 
driving  shaft  is  carried  upoi 
ball  journal  bearings  locatei 
in  the  end  covers,  and  th 
packing  neees.sary  on  thi 
driving  end  (to  prevent  ai 
leakage)  has  been  special!; 
designed  to  be  as  nearly  fric 
tionless  jus  possible. 

Exi)erience  has  shown  hov 
essential  to  success  is  thi 
climinat  ion  of  friction  in  everj 
form,  and  this  feature  ha; 
been  considered  in  the  desigi 
and  construction  of  this  inter 
esting  pump. 

.\mple  provision  is  madt 
for  lubrication  at  all  requii-e«i 
points,  and  we  gather  thai 
no  expense  has  been  spai-ed 
to  make  t  hese  machines  robust 
in  construction  and  entirel; 
suitable  for  continnou.s 
vice.  The  offices  of  the 
pany  are  at  India  House, 
Kingsway,  and  copies  of  the 
catalogue  referred  to  c.in  I"' 
obtained  there. 

The    roto-drum    pau'l'    '" 
suitable    for    use    a.s    »    ''""y 
vacuum    jiunip   for  »">'   "'"''" 
vice    to   whi<h    reciproeiiting  1 
Among    other  uses,    may    '>'•  ■ 
chambers  for  any  iiidu»tria! 


relj 
se^ 


machines    are    at    i)re.sent 
mentioned    the  evacuation 


ipplied. 
of   close 


purpose   to  any  desired  degree  of   vacuum.  i>a|M- 


mill   work,   pre- 


rving  proce.s.ses,  chemical    and  dye  work-s,  manufacture   oi    pn 
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(tared  foods  and  medicines,  evaporative  processes,  for  use  witli 
vacuum  cleaning,  and  disinfecting  installations,  and  for  exhaust- 
ing gas  from  retoits,  drying  out  telegraph  a!id  telephone  cul- 
'  verts,  charging  centrifugal  or  reciprocating  pumps  of  large  capa 
;  city  where  the  use  of  footvalves  is  impracticable,  &c.  On  a 
closed  system  it  will  maintain  a  vacuum  of  28  in.,  with  the  baro 
ii!i  ter  at  30  in.  The  roto-drum  pump  may  l>e  used  m  series  when  a 
Miy  high  vacuum  is  essential.  An  important  feature  of  the  rotn- 
ilrum  p'um|)  is  that  in  cases  where  only  a  partial  vacumn  is  required, 
a  regulator  can  be  fitted,  so  that  the  specified  vacuum  will  never  be 
exceeded,  no  matter  how  long  the  machine  is  kept  in  motion.  Thi; 
feature  is  of  value  in  certain  industrial  operations,  such  as  the 
application  of  vacuum  apparatus  to  the  milking  of  cows  where  any 
increase  in  the  i)retietermiiied  vacuum  is  liable  to  produce  harmful 
and  possibly  fatal  results  to  the  animals.  .As  a  blower  the  roto-drum 
pump  is  applicable  to  all  uses  commonly  served  by  reciprocating  or 
rotary  machines  such  as  compressed  air  heaters,  refrigerators, 
vibrating  machmes,  sand  blast  blowers,  for  use  with  humidifying 
plants  for  textile  mills,  for  smelting,  annealing  and  other  furnaces; 
for  chemical  work,  paper,  pul])  and  celluloid  factories,  &c. 

For  use  as  a  compressor  for  jjrcssmcs  above  1.5  lb.  per  square  inch 
we  imderstand  that  special  ((uotat  ions  will  be  submitted  upon  request. 


TRAIN  LIGHTING. 


In  view-  of  the  great  amount  of  attention  which  the  subject  of  the 
correct  illumination  of  railway  carriages  has  recently  been  receising 
at  the  hands  of  the' illuminating  engineers  of  railway  companies  and 
othersjffhe  accompanying  illustiation  is  of  interest.  This  railway 
carriage  is  one  of  a  large  number  built  by  the  Metropolitan  Carriage, 


Waggon  &  finance  Co.  (Ltd.),  at  Saltlcy,  Birmingham,  for  the 
Central  Argentine  Hallway.  1'he  overall  rlimcnsions  of  the  carriage 
are  approximately  (ifi  ft.  by  Oft.  It  is  divided  into  two  compart- 
ments, each  25  ft.  by  !)  fl.,  and  both  compart nu'nts  are  installed  with 
four  12  in.  Holophare  reflector  bowls  (each  equi|)ped  with  two  40-wali 
lamps)  down  the  centre  of  the  coach,  whilst  on  either  side  there  an 
four  Holophane  pines  with  4l»-watt  lamps.  The  cneigy  provided  in 
this  case  is  very  liberal,  enabling  an  illumination  intensity  of  (jfi. 
candles  to  be  olttained  uniformly  over  the  h  hole  reading  plane.  Xoi 
withstaniling  that  the  illumination  intensity  is  .so  high,  excellcnl 
diffusion  and  evenness  arc,  we  understand,  obtained  from  the  use  of 
the  Holophane  glas.swarc.  whilst  glare  and  shadows  are  obviated. 
The  carriage  has  quite  a  lively  and  pleasing  effect  when  illuminate  I 
and  the  handsome  furnishings  are  ■'hoHii  tip  to  every  advantage. 


SELLS  AT  SIGHT. 


KEEPS  UP  YOUR 
SUMMER  LOAD. 


THE  NEW  OPEN  TYPE 


THE  MOST 
PRACTICAL 
ARTICLE  OF 
ITS  KIND 
MADE. 


BELLING  &  CO.  ELECTRIC  HEATING  SPECIALISTS, 

Derby  Road.  Edmonton,  London,  N. 
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LEWIS'S     SCIENTIFIC    CIRCULATING     LIBRARY. 

ELECTRICAL,  MECHANICAL  &  GENERAL  ENGINEERING  TEXT  BOOKS  &  TECHNICAL  WORKS. 

ncuj  Works  and  new  editions  can  be  bad  from  the  Clbrarp  Immediatclp  on  publication. 

SUBSCRIPTION,  Town  or  Country,  from  ONE  GUINEA.     READING  ROOM  open  Daily  to  SUBSCRIBERS. 

136,  GOWER  St.,  &  24,  Gower  Place,    LONDON,  W.O. 


rir,  EusROAD.  Lo 
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A  NEW  PLUG  TESTER. 


An  interesting  form  of  patent  testing  device  for  motor-car  sjjarking 
j)lugs  is  being  put  on  the  market  by  G.  W.  King  &  Co.,  Meimaid- 


c>.cs>s>03>o>a>« 


Fig^.l. 


court,  Borough,  S.K.  'I"hc  a'ljoiiiing  iihislrations  show  a  detail  ot 
this  plug  tester  (I'ig.  1)  and  the  mctliod  of  ii,pply.i'ig  this  in  |>iacticc 
(Fig.  2).  It  coni|)rises  a  length  of  chain,  with  a  large  ring  ard  a 
shorter  length  of  chain  terminating  in  an  insidating  haiulie.  The 
device  disjjenses  with  the  need  for  using  a  screwdriver  to  test  tlic 
insulation  of  a  sparking  plug.  The  links  of  (he  chain  take  the  place 
of  this  temporary  expedient  and  leave  the  motorist's  hands  free  to 
examine  the  condition  of  the  plugs  while  the  engine  is  running.  The 
device  also  most  conveniently  removes  all  risk  of  shock  during  the 
time  the  test  is  being  made,  A  sample  net  will  be  forwarded  on 
receipt  of  P,0.  or  stamps  value  Is,  at  the  above  address. 


A  USEFUL  MINING  PAMPHLET. 

The  revised  edition  of  Glover's  mining  panifihlet  is  now  off  the  press 
and  is  being  distributed  amongst  colliery  and  mining  engineers.  We 
eoM)inented  ujjon  the  contents  of  this  u.M-ful  publication  at  the  tiinc 
of  its  first  appearance.  It  will  be  found  to  contain  the  recently 
issued  regulations  with  the  Home  Office  memorandum  thereon  as 
revised  to  March,  litl4.  In  onU'r  lo  distinguish  Ihese  from  the 
regulations  issued  in  1!)I2.  and  which  have  since  been  wilhdrawn. 
the  various  headings  of  the  latter'are  ])rjnted  in  red.  The  text 
jwrtion  of  the  book  is  divitlcd  into  three  parts.  Part  I.  gives  the 
general  rogulatioiu  as  to  the  installation  and  use  of  electricity  in 


mines,  and  covers  such  important  items  as  earthing,  portable  appa- 
ratus, shot  firing,  signalling,  locomotives,  &c.  In  Part  II.  is  given 
the  memorandum  on  the  regulations,  and  Part  III.  is  devoted  to 
illustrations  and  descriptions  of  Glover's  mining  cables  and  acces- 
sories designed  to  comply  with  the  regula- 
tions. Glover's  whipcord  braided  trailing 
cable  Ls  illustrated,  also  cab  tjTe  trailing 
cable,  Solbit  &  Cracore  bitumen  cable  are 
shown  in  section,  and  instructive  illustra- 
tions are  those  showing  the  application  of 
sitting  cleats  for  shaft  cables,  cone  fitting 
for  sinale  suspension  of  shaft  cables,  hori- 
zontal and  vertical  joint  and  dividing  boxes 
for  shaft  cables.  Glover's  patent  straight - 
tlirough  mechanical  comiector  for  use  where 
sweatmg  is  undesirable  makes  a  sound 
mechanical  job  of  a  joint  between  two  insu- 
lated or  bare  cables.  This  connector  can 
also  be  employed  for  tee  jomts.  It  is  also 
made  up  with  a  suitable  lug  which  can  be 
bolted  to  a'bus  bar  or  other  joint-boxfitting. 
Numerous  other  int?resting  illustrations  are 
included  showing  the  component  parts  of 
(ilover's  standard  disconnecting  link  box, 
the  method  of  sealing  the  ends  of  rubber  or 
bitumen  cables  with  guttaroid  tape.  Glover's 
jiatent  cable  cling,  and  an  earthing  device 
specially  designed  to  comply  with  the  regu- 
lations. There  is  a  concluding  section,  in 
\\  hich  the  electrical  units  are  explained  and 
formulae  are  given  by  which  the  sizes  of  cables 
can  be  ascertained. 

We  understand  that  W.  T.  Glover  &  Co., 

w  ho  have  had  an  almost  unique  experience 

of  mining  cables,  are  prepared  to  advise  upon 

any  matters  in  connection  with  the  use  of  cables  and  wires  of  every 

kind  in  collieiv  and  mining  work. 


DUST  AND  WIND, 


Wc  ha\e  reeeivctl  from  the  General  Electric  Co.  a  neat  card 
showing  on  one  side  the  G.E.C.  dust  bellows  and  on  the  other  a 
•-  Ereezor  "  electric  fan.  The  bellows  are  of  the  plunger  ty|;e,  and 
are  made  in  two  sizes,  measviring  only  2I:|  in.  long  over  all  by  2.\  in. 
diameter,  and  2.^|  in.  long  by  3  in.  diameter  respectively.  We  under- 
stand that  many  thousands  of  these  bellows  hav,  already  been  sold 
in  this  country  and  have  given  the  greatest  satisfaction.  They  are 
light  and  strong  as  well  as  being  cheap  and  efficient.  They  are 
suitable  for  removing  dust  from  inaccessible  positions  in  office,  store- 
room, home  or  factory.  The  bellows  are  valuable  for  removing  dust 
from  pianos,  typewriters,  electric  motors  and  machinery,  as  well  as 
books,  papers,  fancy  goods,  china,  glass,  &c.  On  the  other  side  of 
the  card  we  arc  reminded  that  the  advent  of  summer  may  be  ex- 
pected, and  that  "  Freezor  "  fans  are  noted  for  ellieicncy,  reliability, 
silence,  steady  ruiming,  low  cost  for  current  and  upkeep  as  well  as 
for  first  cost.  The  card  is  suitable  for  overprinting  electrical  dealers' 
and  contractors'  names  and  addresses,  and,  owing  to  its  size,  is 
suitable  for  sending  out  with  corrcs)iondenee,  invoices,  &e. 


EDISWAN 
EVERYTHING— ELECTRICAL 


FACTORIES  EXTENDING 
OH  WAR  SERVICE 

DELIVERIES   V  ROM    STOCK 
SWITCHGEAR   AND   ACCESSORIES. 

A.  REYROLLE  &Co.  Ltd   SS.%°v".%~ 
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SUPPLEMENT  to  "The  Electrician,"  Mat/  28,  1915. 
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FERROZOID 


CONSTANTAN 


CHRONIC 


WRITE    FOR   PARTICULARS    OF     FOURTEEN     GRADES    OF 

British-Made  Resistance  Materials 


TO: 


♦♦     MAKERS  i 


l\      HENRY  WIGGIN   &  CO,  Ltd.,  I      LIONEL  ROBINSON, 

::      George  Street,  Birmingham.       |      3,  Staple  Inn,  London,  W.C. 


CONCENTRIC  WIRING. 


The  suhjeet  of  conceiitrio  wiiiiig  is  now  Ijciiig  discussed  at  some 
length  by  American  electrical  men,  and  the  following  letter  con- 
tributed to  the  "  Electrical  World,"  X.Y.,  by  Mr.  A.  H.  .Seabrook 
is  reproduced  as  being  of  interest : — 

"  The  opportunity  for  concentric  wiring  here  depends  to  a  large 
extent  on  the  distribution  conditions  encountered.  Most  British 
central  stations  furnish  direct  current,  distiibution  being  invariably 
by  the  three-wire  .system  with  the  neutral  grounded  at  the  generating 
station  only.  In  one  or  two  isolated  cases  the  authorities  have  per- 
mitted earthing  of  the  neutral  on  consumers"  premises,  but  in  large 
distribution  systems  this  method  is  considered  inadvisable,  as  it 
makes  the  detection  ard  correction  of  faults  in  mains  very  difficult. 
If  both  poles  of  a  concentric  wiring  system  have  to  be  insulated,  the 
advantages  of  the  system  in  cost,  and  so  on,  largely  tlisappear.  The 
concentric  system  is  therefore  i)raetically  barreil  from  the  great 
majority  of  British  electricity  supply  systems.  By  means  of  a 
motor-generator  or  convertcra  concentric  installation  could,  of  course, 
b3  isolated  from  the  general  distributing  system,  but  the  use  of  such 
a  plant  as  this  is  obviously  out  of  the  question  except  in  very  special 
ca.ses. 

"Although  not  many  British  central  stations  furnish  alternating- 
current  service,  there  is  not  much  difficulty  in  using  concentric  wiring 
with  a  grounded  outer  on  such  systems,  since  the  tendency  is  now 
to  grounil  the  secondaries  of  alternating-current  systems.  In  the 
case  of  private  ])lants,  which  generally  furnish  a  two-wire  supply, 
concentric  wiring  can  also  be  used  to  an  unlimited  extent. 

"As  regards  cost,  a  concentric  installation  with  grounded  outer  is 
less  costly  than  ar.y  other  system  of  wiling,  excluding,  of  couise, 
shoddy  work,  such  as  cheap  wiring  cleated  to  the  wall  or  unprotected 
rubber  wire.  It  is  also  cheaper  than  slip-joint  tubing  or  wood 
casing.  The  lower-grade  lead-covered  wiring  systems  are  probably 
as  cheap  as  concentric,  but  they  arc  not  so  safe  or  rlurable. 

"  One  of  the  principal  economies  permitted  by  the  use  of  concen- 
tric wire  is  the  saving  in  cutting  pla.ster  and  woodwork  and  in  making 
repairs.  Concentric  wiring  is  so  imobtrusive  that  it  (ran  be  run  on 
mouldings,  and  in  many  ciises  even  mounted  directly  on  the  surface 
without  l«!ing  unsightly.     This  feature  presents  the  great  advantage 


tliat  houses  already  built  but  not  wii-ed  lan  l)e  w ired  witli  concentric 
conductors  at  very  low  cost,  a  good  reliable  job  being  ensured  at  the 
same  time. 

"  One  of  the  largest  electrical  contractors  in  London  reports  that 
70  per  cent,  of  his  l;usiness  is  now  installed  with  concentric  wiring, 
but  it  should  be  explainfti  that  this  particular  firm  does  a  very  large 
business  in  private-|dant  cfiuipmcnts.  A  contractor  whose  bu'ines'! 
lies  chicHy  witli  nuuiicipal  electric  systems  iniglit  report  very  different. 

"  It  is  now  six  years  since  the  .Stannos  concentric  system  was  first 
lirought  out,  and  from  the  nuuiufacturcrs"  returns  this  Sjfsteui  inu.;t 
be  rapidly  gaining  favour,  as  the  yearly  increase  in  the  output  of 
Stannos  material  is  very  great.  Sj>ecial  fittings  are  not  required, 
apart,  of  course,  from  the  fixing  plates  for  ceiling  rosettes,  &c.  Even 
these  are  not  necessities,  but  they  are  useful  and  economical. 

"  One  large  contractor,  who  uses  a  considerable  quantity  of  con- 
centric wiring,  states  that  even  if  both  wires  have  to  be  insulated, 
as  on  three-wire  direct-current  distribution  systems,  the  co-;t  of 
concentric  construction  is  only  abopt  10  ])er  cent,  greater  than  wood 
moulding,  and  is  even  20  per  cent,  cheaper  than  screwed  tubing. 

"  In  Kngland,  as  elsewhere,  there  is  a  growing  di:iposition  to  sub- 
s:itute  alternating-current  distribution  for  direct  current,  especially 
where  large  cooking  and  heating  loads  have  to  be  taken  care  of,  and 
the  increased  use  of  alternating  current  for  this  purpose  will  un- 
doubtedly have  the  effect  of  increasing  the  use  of  concentric  systems 
of  wiring. 

■'  Although  considerable  oi)position  seems  to  exist  on  the  part  of 
electrical  contractors  in  the  United  States  to  the  use  of  cheaper 
forms  of  wiring,  in  Great  Britain  the  same  opposition 'docs  not  exist, 
and  some  of  the  most  enthusiastic  users  of  cheaj)  wiring  syst?nis  are 
the  wiring  contractors.  This  is  hardly  surprising,  because,  obviou.sly. 
the  more  cheaply  an  installation  can  be  i)Ut  in  for  the  consumer  tlie 
more  wiring  work  the  contra<'tor  is  going  to  get,  and  although  the 
profit  on  his  individual  job  may  not  be  so  large,  he  will  get  many 
more  jobs  and  consequently  a  bigger  total  net  profit. 

"  In  (ircat  Britain  central-station  engineers  are  always  on  the 
look  out  for  anything  that  will  reduce  the  cost  of  electricity  for  the 
consumer,  while  at  the  same  time  nuiintainmg  a  high  standard  of 
safety,  for  the  disa.strous  results  from  cheap  installatio.is  and  appa- 
ratus are  only  too  well  realised." 


SUPPLEMENT  to  "The  Electrioian."  Map  28.  191  Si 
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ARMORDUCT 
CONDUIT 


The  only  logical  conclusion   to 

your  considerations  as  to  which 

Conduit  you  can    specify   with 

economy  and  profit. 


Write  f^r  p3rti::ulars  and  prices 


The 

ARMORDUCT 

Manufacturing  Co,  Ltd. 
Farrmgdon  Ave.,  London,  E.G. 
Bathurst  Works,    Witton,    B'ham 


CONVENIENT  SERVICE  BOARDS. 

The  adjoin'P.^  illustriitious  depicL  an  intcroj'.iug  pattwu  of  house 
service  board  which  has  b?en  p'.it  on  the  market  by  Messrs.  Landis 


KB  SkRVIOK  BciMlD.  SllciWr.M 

MriKi:. 


AiiiisTMii.i;  Surri>nT.s  or 


&  fijT,  Htoni-bridgc  I'l  rk.  WillcMilcii.  l/ondoii.  X.W.  These  boards 
(in-  itonHliiiclcd  of  Hliunpcd  shcot  inclal,  and  am|ilc'  simce  is  pro- 
viflwl   at   Ihi-  back  for  the  eonncftions  by  the  siinplc  proeesH  of 


E.  SHOWELL  &  SONS,  Ltd. 

STIRCHLEY,     BIRMINGHAM.  ' 


Every  description  of  Finger  Tips, 
Connecting  Pieces  and  Segments, 
made  for  Tramway  Electrical  work. 

Sole  Ag'.nt  lor  the  Electrical  Trade: — 


M.357 

Copper  Segn 


LIONEL  ROBINSON,  'oS' wc 


Telephone  :  tij'.horr.  8323. 


t  liming  (lo«n  the  raecal  edges  of  the  board.  We  understand  tliM 
boards  are  made  up  without  rivets,  screws  or  welds  of  any  d<- 
tion.  The  board  is  attached  to  the  wall  by  four  fixing  screw  > 
tlie  meter  is  secured  in  position  by  means  of  a  number  of  t.i 


Metal  Hoi'se  Skkvuk  Huaeui  wirii  Mktkh,  Kisks  and  Coxnkctino 

Hi IX    Cli.Ml'I.KrK. 


holeii  in  tlie  ba.se  i)late.  The  position  of  these  iioles  registers  with 
lho.se  of  the  standard  pattern  of  Landis  k  Gyr  meter;  when  soiiie 
other  type  of  meter  is  employed  adjustal)Ie  sup.ports  .similar  to  those 
slu.wn  in  ore  of  the  iUustrations  are  provi  led.  The  edges  of  the 
baseplate  are  partly  cut  away  at  the  top  and  bottom,  and  a  sheet  of 
iusvdatir.R  mateiial  i;  inserted.  A  view  is  given  of  one  of  these 
boaiils  with  a  standard  L.  &  0.  meter  i:i  position,  together  with  .screw 
plug  fuses  and  connecting  ba.xes.  Fuses  up  to  2o  amperes  capacity 
ran  b.^  supplie<l.  and  when  they  are  i)li;;-ed  on  t  he  line  .si'e  of  I  he  meter 
suitable  arraTigemenls  can  be  ma  'e  for  .sealing  them.  It  is  claimed 
that  by  Uie  use  of  these  n\elal  house  service  boanis  the  cuMiicctions 
from  the  incoming  main  to  the  fuses  and  meter  aiv  simplilicd,  (lie 
theft  of  current  is  entirely  pivvenled,  and  the  lire  risk  is  injniniiscH, 
because  the  conductors  are  entirely  snriounded  by  sheet  metal.  The 
arraTigcmenI  will  also  appeal  to  central  station  engineers  because  it 
admits  of  the  standardising  of  all  house  service  boards.  Fuller 
•lelails  and  i)riees  can  be  obtained  on  application  to  the  lonipany  at 
the  above  luldrcs.". 


Printed  ind  PubUihad  by  CEORCE  TUCKER,  at  tha  EditorUl,  Prin  Une  and  Publbhlng  Omces.  1 .  2  and  3,  Smjsbuky  Court,  Flbbt  Strbbt,  in  tm  City  ol 
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Our  names  of  the  milestones  on  the  road  of  gas  progi'ess. 
published  last  week,  are  in  need  of  slight  correction  ;  tficv 
should  read  :  Hawes  (not  Hawick),  Aisgill,  Ypres,  Gretna.  We 
make  this  correction  "  Lest  ye  forget." 


While  on  the  subject  of  gas^  we  are  reminded  that  we  have 
been  asked  by  a  correspondent  why  some  attempt  is  not  made 
to  u.se  E.H.T.,  electricity  at  the,  front.  He  forgets  that  elec- 
trical energy  plays  no  part  in  methods  of  frightfulness  ;  it 
exercises  only  a  domesticating  influence  in  the  affairs  of  men. 


Havdn  T.,  whom  we  award  a  Hot  Plate  this  week,  is  Presi- 
dent of  the  Batti-Wallahs'  Society.  All  B.AV.s  will  feel  that 
Ills  ajipointmcnt  to  H.M.S.  "  Vernon  "  is  in  no  small  measure 
rlue  to  that  fact.  Whether  there  is  any  connection  (jr  not  does 
not  matter  much.  The  Society  will  be  able  to  boast  anothei  of 
the  few  of  its  presidents  who  "  have  even  been  on  the  sea." 


Aylesbury  I'.D.C.  now  has  its  electricity  works^  wliicii  were 
)fficially  opened  last  week.  A  discovery  of  new  electrical  firms 
las  evidently  been  made,  for  wc  read  in  the  "  Bucks  Herald  " 
hat  the  engines,  generators  and  electrical  plant  were  sujjplied 
IV  Messrs.  WilUaiiiii  &  Robinson,  Rugby,  and  the  electrical 
)lant  was  sub-let  to  the  Electrical  CoiUraclion  Co.,  Wolver- 
lampton.  Thus  do  the  bucks  make  ducks  (and  drakes)  of 
traditional  nomenclature. 


The  following  piece  of  verse  by  Bertram  Dobe.ll,  the  well- 
known  bookseller,  is  taken  from  "  Sonnets  and  Lyrics,  a  Little 
Book  of  Verse  on  the  Present  War."  It  aptly  summarises  the 
ittitude  of  the  British  commercial  man  to  Germans  and  (ferman 
trade  :-- 

To  THE  Gek.max   PkoI'I.K. 
Rivals  we  knew  you  in  the  arts  of  iK-ace, 

.■\nd  sometimes  feared  your  ordered  industry, 
Which  threatened  to  destroy  our  ancient  lease 

Of  world-wide  commerce  threading  every  sea  ; 
Yet  we  desired  to  be  your  friend,  not  foe, 

And  whilst  you  grew  in  wealth  ami  i)ower  apace. 
Menace  nor  warning  heeded,  and  were  slow 

To  deem  your  enniity  so  deep  and  base. 
But  clearly  now  unmasked,  we  .see  your  plan 

To  strike  a  treacherous  blow  againiit  our  state. 
.Mad  fools  !    the  feud  is  none  that  we  began, 

But  confident  the  i.ssuc  we  await  ; 
.NO  wile  of  yours  can  lay  our  Empire  low 
That  worthier  foes  have  failed  to  overthrow. 


SVVVLEMEST  to  "  The  Electrician,''  June  4,  1915. 

K.V.A.  has  survived  the  smoking  of  a  "  Cir.seale  "  cigarette, 
presented  to  him  with  the  best  of  intentions  this  week  by  the 
Record  Electrical  Co.  Evidently  the  old  saying  about  the 
••  bourn  from  which  no  traveller  returns  "  does  not  hold. 
Prospective  callers  should  note  this. 

According  to  a  new  pam])hlct  on  Tratl'ord  Park,  a  number  of 
concrete  buildings  or  •"  hives  "  have  been  erected  for  the  use 
of  small  firms  as  works,  warehouses,  &c.  Mr.  W.  Haslam  Mdls. 
in  a  lengthv  preface  to  the  booklet,  rhapsodizes  on  these  budd- 
ings thus  ■  ••  Some  of  the  buildings,  for  all  their  moclern 
efficiencv  inside,  have  outwardly  quite  a  cloistral,  collsgiate 
air."  The  air  of  the  Ship  Canal  has  been  called  some  hard 
names,  but  cloistral  and  collegiate  never  !  In  any  event,  the 
ail',  wiiatever  it  is.  is  both  inside  and  outside  the  buildings. 

THIRTY-SEVEN    YEARS   AGO. 

[From  Thk  Er,K('TRici.\N-,  Second  Series,  June   I,   1878.  | 
IS  THE  BODY  AX  KLECTRIC  MACHINE  ? 

TO   THE    KOrrOR    OF   THE    ELECTRICI.VX. 

Sir  :  Allow  me  to  bring  the  following  (to  me)  strange  pheiiomeiioa 
under  the  notice  of  your  scientiHc  readers.  To  many  of  tlu-m, 
doubtless,  it  will  m  t  be  .ilmiine,  and  they  will  be  able  to  account 
for  it. 

1  liave  frequently  observed  during  the  past  winter,  o.i  removmg 
the  innermost  garment  (a  flannel  vest),  that  its  under  surface  has 
teen  hif/hh/  liiminoKs.  Sometunes  this  light  is  of  a  pale  phosphor- 
escent hue,  like  winter  or  sheet  lightning  :  but  often  it  assumes  an 
angry  red,  like  the  forked  does,  and  in  this  latter  case,  when  the 
house  has  been  quite  silent.  I  have  distinctly  heard  that  crackling 
sound  identical  with  the  electric  si>ark. 

Is  it  possible  that  our  bo;lies  resemble  so  many  Levden  jars  fully 
charged,  and  that  the  flannel  acts  like  the  silk  •■  ruliber  "  in  pro- 
ducing electrichy  by  friction  on  the  per.son,  and  all  tliis  withoiu  any 
aid  from  Pulvermacher's  apparatus  ? 

Let  me  add  that  I  have  noticed  the  above  phenomenon  only  oa 
dry,  jro^lij  nif/hls,  and  that  o;i  undre,ssing  I  have  hastily  taken  off  the 
fiery  vest  and  thrown  it  hrisklij  to  some  three  or  four  feet  distance. 

l"  shall  leave  it  to  some  of  yotu-  learned  readers  to  account  for  all 
this.  I  can  oidy  assuie  them  I  was  not  mistaken, .as  I  have  often 
and  closely  ob-icrved  it. 

I  hail  w'ith  pleasure  the  appearance  of  your  excellent  pajicr.  The 
Electrician. 

Hoi)ing  some  corres[)ondent  will  cidightcn  me  on  the  foregoing,  I 
am,  sir,  your  obolient  servant,  W-  '^-  O-  "■ 

Probably  our  correspondent  had  not  heard  of  the  elTects  of 
■  laden  jars  "  fully  charged. 

OCR  HOT  PLATES. 
No.  198  to  - 

Mr.  Haydn  T.  Harrison  upon  his  a])pointment  as  full  laeu- 
tenant  to  H..M.S.  "■  Vernon." 

THE  "POINT  FIVES.^' 


Mr.  J.  Horace  Bowden  (Poplar). 

Mr.  H.  F.  Street  (Southampton). 

Mr.  W.  H.  Cooke  (laiton). 

Mr.  T.  Roles  ( Bradford). 

Mr.  A.  S.  Blackman (Sunderland). 

Mr.  C.  S.  Davidson  (Barnes). 

Mr.  A.  H.  Seabrook  (St.  Marylo- 

Mr.  E.  R.  Hill  (Reading),    [bone). 

Mr.  J.  W.  Hame(York). 

Mr.  S.  T.  Allen  (Wolverhampton). 

Mr.  F.  W.  Purse  (Carlisle). 

Mr.  W.  G.  Pickvanco(VVroxham). 


Mr.  H.  Gray  (Accrington). 
Mr.  S.  E.  Feddeu  (Sheffield). 

—     ( West  11^:  tie  ()ool ) . 

Mr.J.VV.Beauchamp( West  Ham). 
Mr.  A.  H.  Shaw(Ilford). 
Mr.  C.  Furness  (Blackpool). 
Mr.  C.  M.  Shaw  (Worcester). 
Mr.  H.  A.  Xovill  (Wakefield). 
Mr.  Frank  Ayton  (Ipswich). 
Mr.  C.  N.  Hoflord  (Leeds). 
Mr.  S.  E.  Britton  (Chester). 


IGBAmC 


DIRECT  CURRENT  STARTERS. 


K.K   \M(:     III 


:  I  kk:  CO     1. 

ml    iU'ilfiir.l. 


arter  and  Field  Reaula- 
•.for  ■itartino  and  roo"lat- 
I  the  loeed  of  shunt  or 
mpound  wound  motors  in 
^  ratio  uo  to  4  to  1.  Sim- 
I  and  mistake  proof.  Tho 
interlock  is  Infallible,  ensur- 
ing always  full  field  at 
,tartinu.  Thousands  in  daily 


iith  I 
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MENS 


IRONCUAD 

S^VITCHCEAR 

FOR     A^IL 

PURPOSES 


Control   Pillars 
Distribution    Boards 
Main    Switchboards 


Illustration    shows    our    Standard 

Cast-iron    Mining    Pillar    suitable 

for  pressures  up  to  3,300  volts. 


Write  tor  particulars  to 


SIEMENS  BROTHERS  DYNAMO  WORKS  LIMITED. 

Head  Office:  CkXTON  HOUSE,  WESTMINSTER,  S.W. 
Telephone:  Gerhard  860.  Telegrams:  "  Siembralos,  Vic,  London." 

Supplies  Dept.  :   38  &  30,  UPPER  THAMES  STREET,  B.C. 
Telephone;  City 5350.  Telegrams:  ■' Sihmotor,  Cent.,  London." 

HOME  BRANCH  ADDRESSES: 
Birmingham — Central  Ho  ,  New  St    I     Manchester— 195,  Deansgate. 
Bristoi. — 30,  Bridge  Street.  Newcastle— 64-68,  Collingwood 

Cardiff— 89,  St  Mary  S»reet  Sheffield- 22,  High  St.      [BldgJ. 

Glasgow — 66,  Waterloo  Stre-t.  '     S-^mthampton- 46,  High  Street. 

Branches  In    Principal    Towns   Abroad. 


starting  switch,  cutting  out  section.s  of  tlie  resistance  in  the  oidiiiar 
way.  and  interlocked  electrically  with  a  circuit -breaker. 

In  starring  up  a  motor  controlled  by  such  a  multiple  switch  startp 
the  circuit-breaker  is  first  closed,  and  the  switch  cutting  out  the  tiis 
step  in  tlie  resistance  is  then  inserted.  But  should  an  attempt  b 
made  to  insert  either  the  switch  that  short-circuits  the  resistance  c 
an  intermediate  switch  on  the  starter,  the  attempt  is  frustrated  b '. 
an  interlocking  bar.  This  bar  is  automatically  moved  along  bv  tb 
switches  as  they  successively  close,  and  precludes  the  closing  of  an 
of  the  other  switches  out  of  their  proper  sequence.  Further,  shoul 
the  circuit-breaker  trip  due  to  an  overload  on  the  motor  and  a 
attempt  be  made  to  replace  it — which  would  mean  short -cucuitin 
the  supply — a  special  trip  coil  on  the  circuit-breaker  is  energiae 
t  hrough  contacts  which  are  "  shorted  "'  when  any  or  all  of  the  switcM 
on  the  starter  are  closed.      The  action  of  this  trij)  coil  lorUs  the  ^ 


Fii:.  2. — "  WiTTOx  ■'  Multiple  Switch  Starter  con'trollinc 
300  H.p  Rollino  Mill  Motor. 


"WITTON"  MULTIPLE  SWITCH  STARTERS. 

The  face-plate  type  of  starter  serves  well  for  starting  small  con- 
tinuous-current motors,  but  for  large  continuous-current  motors 
face-plate  starters  are  not  suitable  on  account  of  the  heavy  starting 
currents  to  be  controlled.  For  this  class  of  work  the  multiple  lever 
starter  has  been  employed,  but  with  this  type  of  .'jtarter  the  current 
may] be  broken  on  the  current -carryingjoontacts  themselves,  and  this 
will'rpsujt'in  damage'thrnutrh  arcing,  with  a  consequent  increased 


cuit-breaker  mcch.iiiism  and  jiicveiits  the  b.cakcr  being  clo.sei 
The  "  Witton  "  midtiple  switch  starter  h,  therefore,  a  mistak' 
proof  device,  which  has  the  following  characteristics  :  (a)  It  is 
starter  with  a  S])ecial  device  for  breaking  the  current,  thus  preservin 
the  ordinary  current -carrying  contracts  from  the  effects  of  arcs.  {. 
It  includes  com|)lete  mistake-proof  arrangements  which  prevei 
mishaps  to  the  motor  through  the  motor  being  .switched  in  with  a 
or  part  of  the  resistance  out  of  circuit. 

The  accompanying  illustrations  show  a  "  Wilton  mullip 
switch  starter  for  controlling  a  100  H.r.  motor,  together  with  tl 
necessary  resistance  and  circuit-breaker,  wliile  a  view  of  a  simih 
device  controlling  a  300  H.i'.  "  Witton  "  rolling  mill  motor  is  .show 
ill  I'ig.  2.  In  llie  latter  case  it  will  bo  observed  tliat  tlie  switches  ai 
|h.>\i''ril  Willi  a  suitable  cover. 


TRAFFORD  PARK. 


I'lo.  1. — "Witton 


Multiple  ,Switcii  St.miteii  fou  contkollim 
lOOii.p,  c.c.  MotoKS. 
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cnnliict^  ro»i»(nnco  and  rapid  dclerioration  of  the  contacts.  The 
(.cnMiiI  Kl<-clric  f'o,  has  .levelopod  n  type  of  .nlarter  which  itclainm 
••liniinalcH  Ihm  defect.  Working  on  the  principle  tliiil  the  bes; 
pliico  I o  break  circuit  In  on  n  device  H|.ceiallv  designed  f(ii  that  pur 
JK»«>-^  vi/,.  n  circiiit-brcaker  the  coiiipuny"h.w  recent Iv  .siippli.-d  : 
nmnlKT  o(   multiple  switch  HtarterH,  coinpriHlng  a   nlislukcpiool 


.\cii),-ding  to  a  booldct  just  issued  by  Tri-.,(Tord  I'ark  Estates  (Ltd. 
TiallDid  Park  posses.ses  unique  advantages  for  the  establishment  i 
works  and  warehouses.  vSites  ar<'  ava.il:ible  with  the  most  e.xceptioni 
railway  and  deep  water  facilities,  and  large  savings  can  be  etfe 
ill  eoiijcquence.  The  estate  adjoins  the  Manchester  Docks,  whic 
provide  the  nearest  ocean  terminals  to  about  onelifth  of  the  whol 
|iopiilalion  of  the  United  Kingdom.  The  construction  of  the  Mai 
eliestcr  Ship  Canal  has  made  it  (lossiblc  to  maiiufaeture  or  stor 
alongside  ocean  terminals  practically  in  the  midst  of  the  most  tliiekl 
jiopiilated  district  in  the  world,  resulting  in  considerable  eeoiioiii 
in  t."ans])ort  charges. 

Sites  arc  available  in  Traft'ord  I'arU  \\iili  uiii(|iie  railway 
shipping  facilities.  The  purchaser  can  oblaiii  ll»'  freehold  of  th' 
land  wilhoiil  iiayiiieiil  of  the  cajiital  sum  by  taking  (he  land  subjeo 
to  an  annual  chief  rent  or  ground  rental.  The  eonililions  of  .sale  »T> 
exceptionally  favourable.  With  a  view  I0  provide  for  fiiliiie  PXtMl 
sions,  firms  taking  sites  in  Trafloril  I'arU  can  <ili(,iiii  an  option  fori 
short  period  over  ivdjoining  land. 

Tt  is  iiit<'rcsting  to  note  thai  the  railway  eoiidilioiis  in  TraffonI 
I'ark  dilTer  from  those  elsewh.Mc.  I.eeaii.se  the  whole  railway  pn)bleiii 
has  been  workisl  out  in  the  interests  of  the  traders  in  the  followinv 
manner:  Statutory  railway  jiowers  were  olitaineil  from  I'lirliailieiit 
for  the  'J'ralTord  I'ark  railways,  so  that   the  traders  may  not  onlj 
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olitain  direct  access  with  (he  st;itutory  railway  without  any  cost  for 
signalling  and  other  charges  made  with  regard  to  private  sidinus 
el.'ewhere,  but  also  are  able  to  deal  with  their  own  railway  traffic  oti 
their  own  railway  sidings  without  any  complications  as  regards 
terminals.  The  Trafford  Park  ('oini)any  do  not  make  any  terminal 
charges  unless  they  jjrovide  terminal  services  or  accommodation, 
but  simply  receive  out  of  the  inland  rail\va.y  rate  a  small  tonnag"  rate 
sufficient  to  cover  their  capital,  maintenance  and  working  charge.s. 
ThLs  tonnage  rate  is  so  small  that  the  trader  is  generally  enabled  to 
obtain  the  same  railway  rates  from  his  works  as  are  paid  in  regard  to 


LIVERPOOL 
)» ► 

FACTORY      IN 

TRAFFORD 

PARK 

)))        > 


and  obtains  its  revenue  from  the  Shi))  Canal  toll  and  wharfage  charges. 
A  railway  basiness  on  a  large  scale  has  sprung  uj)  lit  connection  with 
111,'  railway  sidings  at  over  90  works  in  Trafford  Park,  and  over 
1,00(J  000  tons  jier  annum  of  railway  traffic  is  already  carrl''d  over 
the  railways  of  the  Trattord  Park  Company.  Although  for  t  he  most 
part  only  a  single  line  of  railway  is  in  operation,  and  coiild  (leal  wuh 
a  much  larger  traflfie  than  that'which  now  exists,  provision  Ls  made 
everywhere  on  the  company's  main  roads  for  t«o  lines  of  railway, 
and  ami>le  space  is  resirvedfor  the  necessary  siding  accommodation. 
The  railway  traffic  is  collected  and  delivered  at  the  traders"  sidings 
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Ex  Ship  Manchester  Docks, 
Through  Factory  in  Trafford 
Park.     Five  Handlings  avoided 


Graphic  Illustkation  of  the  Auvantaces  oif  Kactoiubs  in  Tuakfcieu)  1'auk. 


railway  irallie  using  tlii'  Manchester  Dock-s.  It  is  imjiortant  to  note 
that  for  railway  traffic  nothing  is  added  to  the  railway  raten  just 
referred  to.  The  Trafford  Park  Estates  ( Ltd.)  own  the  shares  of  the 
statutory  company,  but  take  their  benefits  out  of  profits  obtained 
by  the  disposal  of  their  land. 

The  Manihester  Docks  railway  traffic  was  developed  on  similar 
lines,  under  the  same  management,  .so  that  the  .Ship  Canal  Company 
does  not  ea/n  its  revenue  out  of  its  railway  rates,  but  gives  these 
(subject  to  an  allowance  out  of  the  rate)  as  a  facility  to  the  traders 


by  locomotives  two  or  three  times  a  da\-,  and  hauled  to  or  from  one 
of  the  three  sets  of  exchange  sidings  of  the  main  line  companies  ; 
there  are  no  less  than  six  nuiin  line  railway  companies  competing 
for  the  same  traffic  namely,  the  London  &  North  Western,  the 
Lancashire  &  Vorlishire,  the  Creat  Central,  the  tireat  Xorthern,  the 
.Midland  and  the  Cheshire  Lines  Railways.  We  gather  that  ex- 
perience has  shown  that  each  of  the  railway  companies  has  to  keep 
a  much  better  supply  of  rolling  stock  for  Manchester  Docks  and 
the  Trafford  Park  traffic  than  even  f^r  ih.-ir  own  ports,  because  in 
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case  of  shorlagc  of  wagons  of  any  one  coniiiany  the  trader — being 
master  of  the  situation  immediately  diverts  his  traffic  to  anotlx-r 
route,  and  the  eoni|jany  for  whieli  the  Iratlie  was  at  first  intended 
loses  it  through  not  providing  facilities. 

The  TratTord  I'arli  Comjiiiny  is  bound  to  provide  facilities  for 
traders  just  the  same  as  every  maiit  line  railway  company,  but,  in 
addition  to  this,  its  very  object  is  to  act  for  the  traders.  It  cannot 
be  purchased  by  any  of  the  large  railway  companies  without  Par- 
liamentary powers  being  obtained,  and  in  such  an  event  the  liaders 
would  see  that  their  full  liirbls  ;ind  |)rivileges  were  protected. 

It  is  stated  that  special  arrangement  is  in  force  under  which  all 
import  and  e.xporl  traffic  is  hauled  by  rail,  from  or  to  alongside  any 
ship  wherever  berthed  in  the  Manchester  Docks,  to  or  from  a  woiUs 
in  Trafford  I'ark,  for  the  nominal  cha.-ge  of  (id.  per  ton,  including  use 
of  railway  wagons.  In  the  case  of  import  traffic,  arrangements 
can  be  made  for  the  di.seharge  of  the  goods  direct  from  tho  shii)  in  the 
Manchester  Docks  on  to  the  railway  wagons  alongside,  for  haulage 
to  Trafford  Park,  in  which  case  the  trader  saves  the  charge  for  quay 
|)ortcra<;e.  The  cost  of  exchanging  import  and  export  traffic 
between  a.  work.s  in  Trafford  Park  and  steamers  in  the  Manchester 
Docks  shows  la/ge  savings  as  compared  with  the  costs  to  and  from 
u  works  in  any  other  location  in  the  United  Kingdom. 

I<\icilitie8  for  tlislribtition  are  offered  by  the  frequent  and  regidar 
services  of  steamers  which  operate  from  Manchester,  including  many 
coastwise^  services.  It  cannol  be  loo  much  impressed  upon  any 
Mianufactun-r  laying  out  ^i  works  to-day  that  l)oth  raw  material  and 
maiuifaetures  are  not  received  and  shipped  in  fidl  cargoes  to  advan- 
tage an  used  to  be  (he  ease,  for  raw  materials  as  well  as  manufactures 
are  carried  at  much  cheaper  rates  of  freight  as  |)arts  of  general  cargo 
than  when  carried  in  full  ship  loads  ;  there  are  only  thice  or  four 
IKjrts — of  which  Munchcster  Ls  one — where  general  cargo  steamers 

Ferranti  Ltd 
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arc  available  to  and  from  most  destination.s.  ilanchester  is  the  ouK 
one  where  land  with  such  facilities  is  to  be  obtiiined. 

There  are  sites  available  in  Trafford  Park  with  frontage  to  the 
l>ri(lgewater  Canal,  which  is  in  communication  with  all  the  imjxjrtant 
inland  canals  of  the  cotmtry. 

\Vc  would  refer  interested  mauufacturers  to  the  offices  of  the  com- 
panv.  Trafford  Park,  Manchester. 


DOMESTIC  WATER  STERnJSERS. 


(-)wiiig  to  the  uattiral  conditions  obtaining  in  Great  Britain,  uiobt 
(if  the  water  supplies  attain  imtisually  high  standards  of  purity,  but 
there  are  many  which,  on  careful  bacteriological  examination  call 
for  immediate  alteration  and  improvement.  Many  cities,  villages, 
&c..  depend  on  rivers,  streams,  and  wells  for  their  water  supply. 
These  sovu-ces  mider  ordinary  cu'cumstances  may  be  reliable,  but 
during  hot  and  dry  seasons  or  in  times  of  heavy  influx  of  surface 
drainage"  water,  are  liable  to  become  not  only  contaminated.  Ijut 
liositively  dangerous.  Another  and  frequent  source  of  vate^ 
pohition  is  caused  by  the  vegetable  growth  known'as  alga>.     Thig'- 


OZOXAIlt  W.VTKI!  Steuh.isku  fuu  Uomestic  I'SK. 

growth  commonly  ocotu's  in  large  filter  beds,  and,  although  not 
dangerous,  is  mipleasant  and  alarming  owing  to  the  yironounced  and 
disagreeable  taste  and  odotn-  which  it  imparts  to  the  water.  The 
occurrence  of  this  trouble  has  been  noticed  many  times  in  the  water 
supplied  to  several  districts  in  London,  and  frequently  occurs  in 
oilier  cities. 

In  lliesc  cases  the  ordinary  filtration  method  is  practically  useless. 
A  good  filter,  sand  or  mechanical,  will  remove  nearly  all  ordinary 
susiiended  matter,  but  no  such  filter  will  clear  the  water  of  its  disease- 
bearing  organisms.  There  are  several  methods  at  hand  by  means  of 
which  these  defects  can  be  easily  and  cheaply  remedied. 

The  simplest  and  most  certain  in  its  action  is  sterilisation  by  ozone. 
Ozone  is  the  ideal  agent  for  water  purification.  It  jiccomplishes  its 
purpose  without  in  any  way  altering  tlie  natmal  constilulion  of  the 
water  and  at  the  same  time  leaves  no  traace  of  its  pi-csciuc.  Water 
which  ]ireviously  was  alive  with  dangerous  organ  isms  will,  after 
proper  subjection  to  ozone  Ire  teinnl,  be  in  good  condition  for  con- 
sumption. Moreover,  its  ap])earance  and  odour  will  have  been  im- 
proved, and  it   will   liave  a  siiarkling  brightness  which,  before  the 
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atinent,  was  absent.  The  water  previous  to  treatment  must  be 
•  from  all  suspended  matter,  and  purification  by  ozone  should  be 
ardfd  as  an  adjunct  to  the  filtration  proce.s.s. 

rile  Ozonair  system  of  sterilising  water  on  a  large  scale  for  public 
nking  purposes  has  been  in  use  for  many  years,  the  jilants  beirg 
ed  for  capacities  of  from  100  gallons  per  hour  U|)wards.  A  demand 
i,  however,  arisen  for  a  small  reliable  apparatus  of  a  capacity 
table  for  ordinary  use  iu  districts  where  the  water  of  the  public 
•ply  is  not  above  suspicion  from  a  bacterial  point  of  view,  or  where 
uses  derive  theii'  water  su()]ily  from  wells,  streams  or  rivers  which 
cV  be  contaminated  at  all  or  certain  times  of  the  year  by  sewage  or 
ler  impurities.  The  Ozonair  domestic  water  steriliser  is  a  simple 
paratus  of  small  dimensions.  It  consists  of  a  metal  frame  which  is 
^ured  to  the  wall  by  three  lugs.  The  ui)per  part  comprises  a  case 
dch  contains  the  ozone  producing  apparatus,  and  the  lower  part 
isists  of  a  double  bracket  supporling  a  swivelling  tray  for  holding 
i  receptacle,  such  as  a  jug,  &c.,  for  the  sterilised  water.  The 
paratus  is  quite  automatic  in  action,  and  all  that  is  necessary  is  to 
ice  the  jug  under  the  apparatus  and  to  turn  on  the  water  taji, 
ich  is  provided  as  part  of  the  apparatus.  Tt  is  made  to  work  on 
y  kind  of  electric  circuit,  alternating  or  continuous,  and  for  any 
Itagc.  It  is  also  constructed  to  work  on  any  water  pressure  from 
lb.  to  50  lb.  per  square  inch  (0-8  kg.  to  3-.5  kg.  per  square  centi- 
■tre),  which  is  the  equivalent  of  0-8  to  ."i-.T  atmospheres.  The  case 
d  metal  work  is  neatly  finished  in  .aluminium. 
The  apparatus  is  merely  mounted  on  a  wall  in  a  suitable  position, 
i-ferably  over  a  sink.  Connection  is  made  between  the  electricity 
pply  and  the  terminals  providc<l  on  the  apparatus,  and  the  water 
pply  is  connected  to  the  tap  fixed  on  the  ajiparatus.  In  cases 
lere  it  is  not  possible  to  fix  the  apijaratni  above  a  sink,  it  will  Ix! 
sirable  to  connect  the  waste  outlet  on  the  apparatus  with  a  wa.ste 
ic  connection.  When  it  is  required  to  obtain  a  sup,ily  of  sterilised 
iter,  a  jug  or  other  suitable  receptacle  is  placed  on  the  swivelling 
ly  and  the  water  tap  turned  on.  This  automatically  sets  thi- 
paratus  working,  and  when  the  jug  is  full  it  is  cnly  necessary  to 
m  the  tap  off  to  stop  the  apparatus.  The  stai'dard  voltages  are 
0-120  and  200-2.')0  volts,  and  the  standard  periodicities  M)  to  1(M» 
cles  per  second.  Th<-  apparatus  meaaires  lO.J  In.  by  7\  in.  by 
in.  Prices  will  be  submitted  by  Ozonair  (Ltd.),  V^ictoriu-streef , 
estminstcr,  .S.VV. 


MOTOR  INSTALLATIONS  IN  CARLISLE. 

We  reproduce  the  following  from  a  pamphlet  which  is  being  cir- 
culated in  his  area  by  Mr.  1''.  W.  Purse,  electriiuil  engineer.  Carlisle  : 

The  total  horse-power  in  electric  motors  now  in  u;;e  m  Carlisle 
anioimls  to  3,().'i5.  Tt  embraces  a  wide  variety  of  industries,  at  one 
end  of  the  scale  being  the  tiny  j  h.p.  motor  driving  a  polishing 
machine,  and  at  the  other  end  installations  totalling  480  for  an 
engineering  works.  639  for  a  print  and  dye  works,  and  74()  for  a 
printing  and  tin-box  manufacturer.  Nothing  is  too  small  and  luitliing 
too  large  for  the  electric  motor. 

Thf  Carlid"-  Co-npernlhi'  <SV)r('e/y.— KIcrti  ic  power  is  used  in  I  lie 
dairy  cooling  jilant  and  also  in  the  bakeiy.  1'here  are  separate 
installations  in  different  parts  of  the  city,  but  by  taking  electricity 
from  the  public  main",  cheap  power  is  secured  in  both  cases.  Cleanli- 
'  ress  being  of  vital  importance  in  dairy  work  and  baking,  the  electric 
motor  is  ideal.  The  installation  in  the  bakeiy  is  a  very  neat  example 
of  the  "  one  machine,  one  motor  '"  system  of  driving,  which  is  so 
convenient  and  economical. 

"  Citmberlfivd  lireniiKi  Mail."-  The  installation  shows  how  small 
is  the  space  occupied  by  an  electric  motor  driving  several  machines. 
The  motor  drives  the  shaft  from  which  a  newspaper  pi'inting  machine 
and  other  small  machines  are  run.  The  linotype  inachiMcs  are  driven 
by  a  se|iarate  motor. 

"  ('iirlisle..I(iiiriiiil." '  In  f  he  ofhce  of  this  news]iaper  there  is  a  large 
high-speed  rotary  jirinting  jness  driven  by  a  40  ii.f.  motor  placed  m  a 
pit  below  floor  level,  thus  saving  space.  The  small  booster  machine 
is  for  moving  the  machine  during  adjustment  before  printing. 

Ferqunon  lirolherx  (Ltd.). — This  firm  manufactures  cotton  and 
similar  materials  on  a  large  scale,  and  its  works  contain  many  electric 
motors.  Here,  again,  the  "  one  machine,  one  motor  "'  system  is 
employed,  permitting  each  nuichine  to  be  run  ipiitc  independently 
of  the  others,  thus  abolishing  waste  of  power.  IClei-tricity  is  con- 
veyed to  Messrs.  Ferguson's  mills  by  means  of  an  overhead  line  along 
the  riverside,  the  poles  being  fi.xed  in  the  bed  of  the  river,  over  which 
the  Carlisle  Corporation  possesses  rights. 

lliiilsoii  Nrnll  (U'l.).-  The  large  tin-box  and  coloured  liiipiali- 
factory  belonging  to  this  tirui  has  live  siorrys  in  oni-  pini.    inri  by 
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Manufacturers  of 

PHOSPHOR  BRONZE, 

6UN  METAL,  MAN6ANESE  BRONZE, 

Brass  and  Copper 


Tubes,  Sheets, 

Rods,  Wire,  and 
CASTINGS. 

PHOSPHOR  TIN. 

PHOSPHOR  COPPER. 


CHARLES  CLIFFORD  &  SON,  Ltd. 


BIRMINCHAM. 


using  electric  motors  all  the  long  lengths  of  shafting  and  belting 
necessary  with  any  other  drive  are  avoided.  Formerly  the  works 
had  their  own  electric  generating  plant,  but  now  they  take  current 
for  power  and  lighting  from  the  public  mains. 

HursI,  Xelson  dh  Co.  (Ltd.). — The  work  carried  on  by  this  well" 
known  firm  is  the  making  and  repairing  of  railway  waggons.  The 
ipistallation  shows  typical  apjilications  of  electric  motors  for  driving 
shafting. 

IF.  iMtinier. — Electric  ])ower  is  rapidly  becoming  miiversal  in 
wood-working  shops.  The  ability  of  the  electric  motor  to  stand  up 
to  sudden  heavy  overloads  is  invaluable  for  this  class  of  work. 

R.  Todd  Jk  Sons. — In  this  installation  there  is  a  very  interesting 
co-iversion  to  electric  driving.  AH  the  mules  used  to  be  driven 
from  a  huge  shaft.  Now  the  shaftmg  is  split  uj)  so  that  each  mule  is 
driven  by  a  separate  motor,  thus  ensurii>g  the  highest  economy. 
The  mill  is  a  seven-storey  one,  and  is  one  of  the  mosi  conspicuous 
factories  in  Carlisle. 

Cowans.  Sheldon  (Ltd.). — This  famous  tirm  of  crane  makers  uses 
electricity  from  the  public  mains  for  power  and  lighting  throughout. 
In  the  fitting  shop  the  motor  is  fi.xcd  high  up  in  a  corner  of  the  shop. 
quite  out  of  the  way,  and  all  the  belts  arc  on  one  side  of  the  shop. 

Carlisle  Old  Brewery  Co.  (Ltd.). — The  refrigerating  and  other  plant 
in  this  b.-ewery  are  driven  by  electric  motors. 

Carrick  tk  Sons. — This  firm  of  hat  manufacturers  makes  consider- 
able uue  of  electric  motors  for  driving  fans.  The  motors  are  direct 
coupled  to  the  fans.  Electric  power  is  also  used  in  other  parts  of  the 
proce.'j")  of  manufacture. 

J'l/er  d:  Co.  (Ltd.). — The  electric  driving  installation  in  these  works, 
which  are  devoted  to  the  manufacture  of  railway  signal  apparatu:., 
proviJe.s  good  examples  of  "  group  driving,"'  in  which  a  number  of 
machire:j  which  generally  run  together  are  conveniently  driven  from 
u  short  length  of  shafting  coupled  to  an  electric  motor. 

R.  R.  Bnrk  <b  Sons,  .1.  Morion  d-  Co.— Both  of  these  large  and 
well-known  firms,  manufacturing  "'  soft  goods,"  provide  examples 
of  the  excellent  application  of  electricity.  Their  works  cover  a  very 
large  area,  and,  by  reason  of  additions  from  time  to  time,  it  has  not 
been  possible  to  plan  any  main  centre  of  power.  The  supply  of  elec- 
tricity from  the  city  has,  however,  stepped  in  and  tilled  the  gap. 
The  i-urrent  in  taken  right  to  the  ])oint  where  it  is  required,  with 
iiiai<ifold  advantages. 

Cnrr  d:  Co.  {Ltd.). — This  world-known  firm  of  biscuit  nianufac- 
turern  ha-i  llkewi.se  realised  the  advantages  of  electricity  as  ex- 
jH-rienced  by  all  other  users,  and  has  for  many  years  been  a  largv- 
co.iiuniiT  of  the  city  supply.  In  such  a  well-equipped  and  u()-lo-datc 
wurltM,  electricity  both  for  lighting  atul  pimcp  must  ncccssurily  play 
an  imi>orlanl  part. 


Why  not  a  space  like  this 
under  readinjj  matter?  The 
cost  is  purely  nominal.  Let  us 
quote  you. 


TELEPHONES  FOR  USE  IN  MNE  RESCUE  WORK. 

Telephone  communication  between  the  advance  or  rescue  partv 
and  the  outside  of  the  mine,  in  the  ease  of  mine  accidents,  is  one  of 
the  features  of  the  daily  demonstration  of  the  United  States  Bureau 
of  Mines  rescue  crew  conducted  in  connection  with  the  exhibit  of  the 
Bmeau  at  the  Panama-Pacific  International  Exposition  at  San 
Francisco. 

According  to  the  American  technical  press  this  exhibit  is  housed 
in  the  Palace  of  Mines  and  Minerals,  and  consist.s,  primarily,  of  a 
model  mine  constructed  under  the  floor  of  the  building  in  which  are 
installed  various  appliances,  the  use  of  which  promotes  safety  and 
efficiency  in  mine  work. 

One  of  the  features  of  this  exhibit  ia  the  daily  rescue  drill  by  a  crew 
of  foiu'  or  five  men  under  the  personal  supervision  of  Engineer  Edward 
Steidel,  who  is  in  charge  of  the  Bureau's  exhibit.  Twice  a  day,  in 
response  to  a  telephone  message  to  the  effect  that  an  explosion  has 
occurred  in  the  mine,  the  rescue  crew  in  its  especially  designed  motor 
car  rushes  through  the  exposition  grounds  and  up  to  the  entra-nc-  of 
the  building,  and,  after  putting  on  oxygen-helmet-breathing  .iii|i,>. 
ratus  and  \A'estem  Electric  mine-rescue  telephone  apparatus,  ilic 
niembers  of  the  rescue  party  go  into  a  glass-walled  room  locatnl  un 
the  main  floor  of  the  building.  This  room  is  filled  with  smokr  nul 
gas  fumes  and  demonstrates  that  the  rescuers  can  actually  bnitiif 
and  work  in  the  midst  of  thick  smoke  and  poisonous  gases.  The] 
then  go  below  into  the  mine  and  bring  out  a  supposedly  uijured  mini 
to  whom  they  administer  "  first  aid  ""  treatment.  All  the  time  th( 
rescuers  are  in  the  .smoke-filled  room  and  in  the  mine  they  arc  in 
constant  communication  with  the  outside  by  means  of  the  telephone 
equipment. 

Each  member  of  the  rescue  party  wears  strapped  to  his  thrnit  a 
small,  especially  designed  transmitter  and  a  watchcase  receiver 
strapped  to  his  ear.  This  apparatus  is  connected  with  a  coil  of  flexible 
wire,  which  is  carried  by  the  chief  of  the  party  on  his  belt,  which  pays 
out  as  the  party  advances.  The  other  end  of  this  wire  terminates 
in  telephone  equipment  worn  by  the  person  in  charge  of  directing  the 
rescue  work  located  at  the  rear  or  on  the  surface.  The  reason  for 
this  special  equipment  is  that  a  man,  wearing  any  of  the  different 
types  of  oxygen  helmets  which  cover  his  mouth,  cannot  use  the 
ordinary  tyjje  of  telephone  transmitter.  The  throat  transmitter 
furnLshed  transmits  speech  practically  as  well  as  the  standard  type 
of  telephone  instrument  and  is  very  small  and  light  and  i-!  pro\ided 
with  a  soft  rubber  cup  which  assists  in  holding  it  firmly  against  the 
throat. 

In  the  pasi ,  many  losses  of  life  have  occurred  to  members  of  rescue 
parties  which  lUKiuestionably  could  have  been  avoided,  if  there  had 
been  some  means  of  comnumicating  with  the  rear  to  advise  when  in 
need  of  aid  whi<'h  coulil  easily  have  been  given.  Another  feature  of 
importance  is  that  such  an  intimate  and  constant  communication 
with  another  human  being  on  the  outside  encourages  the  rescuer  and 
[uevents  those  sudden  waves  of  overpowering  fear  which  everyone 
is  more  or  less  subject  to  in  times  of  great  danger,  p;'.vticnl;i;ly  whan 
in  the  darknes.---  and  alone.  The  mine-rescue  telephone  eqni.nnent 
demonstrated  at  the  Exposition  satisfies  this  need  to  the  fullest 
extent  and  its  development  has  been  greatly  assisted  by  suggestions 
and  consultations  with  the  (iovernment  Bureau  of  Mines  and  private 
mining  companies  throughout  the  coimtry.  In  addition  to  the 
apparatus  above  mentioned,  the  standard  Western  Electric  mine 
telephones  of  the  iron-box  underground  type  are  installed  a'ld  in 
operation  throughout  the  model  mine  in  typical  locations. 


SUBMARINE  PHOTOGRAPHIC  APPARATUS. 

.\|)paralus  has  been  dcvdopcil  by  -Air,  (',  Williamson,  Norfolk, 
Va,,  for  taking  either  stationary  or  moving  |)iclurcs  under  water. 
Eor  this  purpose  a  collapsible  accordion-like  submarine  lube  of 
waterproof  canvas  and  rubber,  3  ft.  in  diameter,  is  used,  braced  at 
regular  intervals  by  iron  rings.  By  n\eans  of  thiH  construclinn  a 
person  can  pass  down  the  tube,  while  its  flexibility  permits  it  to  be 
dragged  along  by  a  vessel.  The  top  of  the  tube  remains  open^at  theN 
deck,  and  the  lower  end  extends  down  into  the  water,  and  is  ex- 


EDISWAN 
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LINKED 
with 
MAXIMUM  RESULTS  WITH  MINIMUM  EFFORT 
the 

Western  -  Electric 
BLUE    BOOK   &  INTERPHONES. 


Have  you  read  the  one  ?  Have  you 
examined  the  other? 
A  large  amount  of  time  and  money 
is  running  to  waste  in  your  business  if 
you  are  without  an  Interphone  system. 
WRITE  TO  US  FOR  THE  "BLUE   BOOK  " 


WesferaElectric 


WitsUmFJecTm  C0mp4ntfM^iJid 


WORKS 
NORTH  WOOLWICH 


Works  :   NORTH    WOOLWICH. 


THE      LARGEST    MANUF.ACTURING 
[>l    \NI    IN    THE    UNITED    KINGDOM. 


pandefl  into  a  chiuiiber  about  .5  ft.  in  dianiclcr,  one  side  (if  wliicli  is 
provided  with  an  obiervation  window  of  heavy  glass,  through  which 
the  ])ictures  are  taken.  The  space  in  the  chamber  is  sufficiently 
large  to  liold  two  men.  one  of  whom  operates  the  cairiera  while  the 
other  controls  the  movement  of  the  tube,  which  is  effected  by  chains 
operated  from  the  deck  of  the  boat. 

Fop  illuminating  the  objects  to  be  photographed,  a  battery  of  nine 
2,400  c.p.  Cooper-Hewitt  quartz-tub6  lamps  is  suspended  from  the 
boat.  The  es.sential  jiarls  of  each  lamp  are  the  quartz  burner  and 
the  au.\iliary.  The  former  comprises  the  light-giving  tube,  its  .sup- 
imrt  and  the  enamelled  rellector,  while  the  latter  consists  of  the 
necessary  tilting  mei^hanism  and  coils  for  .starting  and  maintaining 
the  mercury  arc.  In  ordinary  commercial  use  the  burner  is  sus- 
pended from  the  lower  part  of  the  auxiliary,  and  is  enclosed  in  a  glass 
glol«- ;  but  for  submarine  work  the  auxiliary  is  ke])t.  on  board  the 
boat,  and  the  barner  with  its  reflector  holder  is  mounted  in  a  casing 
which  is  placed  in  a  frame  and  lowered  into  the  water.  Photographs 
and  moving  pictures  have  baen  made  through  the  water  by  the 
method  described  for  a  distanw  of  100  ft.  .A  [ihotograph  of  a  diver 
exploring  an  old  wreck  of  a  ship  has  been  taken  50  ft.  di:,tant  from 
the  camera. — "  Electrical  World." 


TRIBUTE  TO  ELBERT  HUBBARD. 


The  following  tribute  to  America's  great  commercial  philosopher 
KIbcrt  Hubbard  is  taken  from  our  contemporary,  "  Electrical 
Review  and  Western  Electrician  "  : — 

Elbert  Hubbard  was  born  in  Bloomington,  III.,  June  19,  18!jft. 
For  a  long  time  he  made  a  more  or  le.'^s  precarious  living  as  a  writ<-r 
anil  as  a  printer  of  choice  editions  of  the  classics  and  bus  own  quaint 
]ihiI()sophy  He  lectured  a  good  deal,  and  later  on  established  a 
printing  and  |)ublishing  |)lant  at  Fast  .Aurora,  N.^'.,  which  soon 
became  the  centre  of  an  artistic  communily.  and  Hubbard,  riiling 
on  a  wave  of  personal  succe.«.s,  soon  found  him.self  iiroHperous.  H" 
has  Ix'cn  familiarly  known  as  the  ""  Sage  of  Aurora  "  and  the  '"  Fro," 
Many  of  his  publications  have  reached  astounding  numbers  in  the 
editions  that  have  been  published  and  distributed.  His  "  Mes.sage 
to  (larcia  '"  probably  altractr>d  more  attention  than  any  othiT  singh- 
literary  effort  the  world  h(Ls  known,     ll    will  be  n-membiTcd  that 


(JcorLiC  ('.  Dmicls.  llu-n  •.■cncral  pn^senL'^r  au'cnt  of  tlu'  .Sew  York 
Central  Railroad,  bought  and  disiributcd  l.OdO.OdO  copies  of  this 
little  book.  Hul)l)ard  was  an  ardent  .Jovian,  and  numbered  amongst 
his  close  friends  and  acquaintances  -i  host  of  electrical  people.  HLs 
jiassing  will  be  particularly  unfortunate,  as  the  Roycroft  institution, 
of  which  he  was  the  inspiration  and  the  main  stay,  will  lind  it  hard 
to  in  any  way  compensate  for  his  departure.  Mrs.  Hubbard,  who 
accomi)anied  her  husband,  is  also  among  those  missing  after  the 
disaster.  --  -- 


EFFECTIVE  HALF-WATT  WOTAN  LIGHTING. 

The  accompanying  illustrations  show  W'otan  half-wa'.t  hi.nps 
adapted  to  ih.'  lighting  of  scenery  for  a  variety  ac;,  and  were  taken 
at  a  Southam])ton  theatre.'  jThc  artistes  arc  expert  divers,  and 
during'  the  ]i(rformance  one  of  the  laiUcs  dives  inin  \\\  •  i^')i'<  rnd 


Thk  "  TiitN,"  WITH  Dnt:  ok  tuk  Autistk? 
Wi)T.\N   Hai.I'-w.\tt.s. 
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A  Good  EARTH 


PARAGON 
EARTH   CONE 


is  made  of  perforated 
copper  and  filled 
with  small  charcoal. 
It  is  easy  to  instal, 
is  permanent,  and 
makes  a  really  scien- 
tific earth. 

The  Cone  is  made 
in  various  sizes  for 
Lighting,  Power. 
Tramways,  Tele- 
phones, Telegraphs, 
&c. 


SCHOLEY  &  CO.,  Ltd., 

56,  Victoria  Street,  London,  S.W. 


remains  under  water  for  what  is  considered  a  reoord  period  of  time. 
It  was  essential  to  arrange  for  effective  illumination,  not  only  of  the 
scenery  itself,  but  of  the  tank.  The  second  |)holo;,Tai)h  shows  half 
watt  lightini;  with  all  other  lijihfs  cxtin-ruishcd.  The  lirst  photo- 
irraph  w:!'^  \;<Vi-u  whiKi  one  of  the  artistes  was  actually  sulimonicil. 


TiiK  .Si  KNKitv  Lr(iMTi:i)  iiv  HAi,i.w.\rr  Wutan  Lamis. 

with  the  uudiloriiiMi  li^dils  sh itched  on.  Two  1,(1(10  wiill  Wotiin 
Imlf-watt  liim|y  (2,(l(»(»  c.|,.)  only  were  employed,  and  were  .suOioicnt 
to  jirovidc  tin-  desired  ilhiiuiiialioM 

"ORWELL"  ELECTRIC  VEHICLES. 

(Vnlrul  !(ta;ii,n  engineerM  and  those  electrical  contracLors  «ho  i:.\- 
intercHted  in  tlit-  electric  vehicle  whould  obtain  a  copy  of  the  new 
eataloyur>  which  w  being  iKHUcd  by  Kan.soineH,  Sims  &  .leflfries  (T.,tfl.). 
IjNwieh,  and  which  deal.M  with"  the  •Orwell"  electric  vehicles. 
Thew  are  being  made  in  hIzi-h  for  carrying  :)(»,  40  and  .'iO  cwl..  and  arc 
odiTiMJ  for  wTvice  for  imstal  aiithoritieti,  municlpniities.  hospitals. 


SPECIAL  ATTENTION 

GIVEN    TO   WORKS   EXTENDING 

FOR    THE    PURPOSE    OF 

WAR  SERVICE. 

STOCKS    IN    HAND 
for  SPEEDY  DELIVERY 

OF    FOLLOWING    GEAR: 

IRONCLAD   DISTRIBUTION   BOXES 

AND  SWITCH  FUSES. 

VENTILATED  FUSES  and 

ARMOURED  SWITGHGEAR 


600,   3,000    ar\6    6.000    VOLTS 
THREE    PHASE. 


A.  REYROLLE 

HEBBLRN-ON-TYNE. 


&G0.. 
LTD.. 


si  ores.  l)rcw,Mics  and  town  transport  of  almost  every  description 
'I  he  vchii:les  are  designed  and  built  ou  the  Mo.ssay  .system,  and  ar 
quite  simple  al  to  the  driving  and  controlling  equipment.  The  forme 
is  made  up  of  two  direet-current  motors  of  the  totally-enclosed  type 
titled  with  ball  bearings  and  thrust  bearings,  and  geared  direct  t( 
the  front  wheels.  They  are  bolted  to  swivel  axles,  and  drive  througl 
liclical  gears  on  the  armature  shafts,  which  mesh  within  interna 

lulical  spin-  rings  on  the  wheel  hubs.     \\V  understand  that  thes. 

rings  and  pinions  are  made  from  high-grade  steel,  and  are  enclosei 
i])  dust  and  water-jMoof  brass  covers.  The  axis  of  the  pivots  aboui 
Hhi(^h  the  wheels  turn  when  steering  pa-s  through  the  points  01 
contact  between  the  wheels  and  the  road.  The  net  result  of  thit 
arrangement  is  that  shocks  between  the  wheels  and  the  road  are  not 
iransiuittid  to  the  steering  wheel.  It  is  stated  also  that  there  is  m 
tendency  for  the  front  wheels  to  b-  deviated  by  unevenness  of  tin 
load.  In  case  of  breakdown  to  any  one  of  the  motors,  the  vehieli 
in  be  tlrivcn  by  the  other  motor  and  will  keep  a  straight  coiu'.sc 
.\  complete  description  of  the  machines  is  given  in  the  catalogue, 
and  priced  and  detailed  information  will  be  s\ipplied  on  request  to  tin 
celling  agents,  Mossay  &  Co.  (Ltd.),  l^ueen  Anne's  Chambers,  Tothill- 

uect,  Wi'stminster. 


AUTOMATIC  SIGNALLING. 

hi  view  of  tin-  pulilif  nit.rest  wlinU  lias  nriiuly  liecu  aroused  In 
>cwral  disast.rous  railway  aeciilents,  the  following  note,  taken  from 
Till-:  Kt.KCTRlciAX  of  June  1,  1878,  has  a  certain  signilieanee  : — 

■■  .'\x  AUTOMATIC  Railway  Si(!NAI.  apparatus  has  been  invent'd 
l)y  a  Swede,  and,  it  is  said,  enables  the  station  officials  to  know  the 
precise  position  of  any  train  at  any  time  ;  it  gives  souikI  signals  to 
the  engiui  er  and  at  the  station  before  the  train  enters,  thus  enablillg 
switches  to  be  cleaved  and  arranged  in  tiiUi-  to  prevent  accident.  If 
two  trains  approach  each  other,  whether  running  in  the  same  or  to 
opposite  directions,  the  engineers  of  both  trains  receive  sigiiato  '" 
lime  to  prevent  collision,  and  the  station  iK^opIo  are  at  the  same  time 
automatically  informed  of  the  position  of  both  trains.  Any  tram 
may,  by  stopping  at  certain  points  on  the  road  where  "  contacts 
re  arranged,  open  telegraphic  coiuunuiication  with  the  stations  lit 
liolh  ends  of  the  rout",  and  two  trains  may  in  the  same  manner 
telegraph  to  each  other." 


PrtnUd  tnd  Publblwd  b/  GEORGE  TtXJKER.  at  ttio  E<ltlorl:.l,  Prlnllng  and  Publbhlni;  Omcos.  1.  2  and  3.  Salisbury  Court.  Flbbt  Strrrt.  In  Itio  City  oJ 
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riiomas  A.  Edison  haasiccepted  the  ))ioposal  of  the  GoverniiH'nt 
I  I  l:ic<>  his  storage  battery  in  the  submari'U"  K2.  i        "i 

Over  here  "  it  would  be  tlie  otlier  way  about. 

*  *         *         *  ' 

A   (Jlasgow  Kiiii  has  actiuired  the  sole  British  agency  for 
Jtumore"  electrical  appliances.      As  a  result  they  have  no 
Siiilit  dun  and  will  du  moic  Uiisincss. 

*  *         *         * 

AVhat's  in  a  name  ?     The  following  appears  in  an  e.Khibition 
■atalogue  : — 

The  firni  have  also  on  their  stand  a  very  useful  open  fire  hot-aii 
tove,  the  llarconi.  which  possesses  a  vcr_\'  artistic  appearance. 

Needless  to  say,  it  is  not  an  electric  fire  at  all ;   why  ?  because 
t's  wireless. 


HOW?  , 


■  ^r^^-S^-^^.  —-    ~  —  WH  E  N  ?  -^^  -5:^^«-  -  - 


en^...~— —    — SUCCESS! 

An'  Amkricas  Idea  oit  what  the  Electkicai.  Industry  ix  riiis 

CotTNTRY  IS  AND  MKIHT  BE. 

All  honour  to  those  members  of  the  staff  of  the  St.  Pancras 
electricity  department  who  are  putting  several  hours  daily  of 
their  spare  time  in  assisting  Messrs.  Bowden  Wiri'  (fjtd.)  in  the 
manufacture   of    munitions.     Other   electricity  undertakings, 

p|e;i.e     ,,,,t,-. 


FACTORIES  EXTENDING 
o^  WAR  SERVICE 

DELIVERIES  FROM   STOCK 
SWITCHGEAR  AND  ACCESSORIES. 

A.  REYROLLE  &  Co ,  Ltd.  S"?,";?. 


Ferranti  Ltd 

Central  House,  Kingsway,  London,   W.C. 


SWITCHQEAB,   TBAN8F0BMEBS,  METEB8. 
ELECTBIG    HEATmO    &    COOKING    AFPABATTJ8. 

PW><.  for  Bintii^  "  ^'  " 

A  tivni  of  lamp  makers  advertises  that  riieir  product  has  been 
OK"d  by  the  British  public.  The  other  lamp  makers  remark, 
sotto  voce,  "  Sauce  !  " 

In  all  the  electric  tramcars  in  Manchester  an  appeal  was 
made  to  Jlancuuians  to  play  their  part  in  the  war.  ""  Do 
something,"  shrieked  the  notice.  A  local  correspondent 
informs  us  that  the  advice  lias  been  taken  (|uite  paternally. 

From  ""  The  Motor  "  : — •  _j 

Taxi  Drivkr  (to  driver  of  new  car  with  veiy  smoky  exhaust) : 

"  Xah  then,  there,  none  oyer  asjAyxiatin"  gas  tricks  ere,  guv'nor." 

i\iter  this  we  may  expect  to  hear  that  the  petrol  haze  in  the 

streets  of  London  is  another  nietjiod  of  "  frightfulncss.' 

In  describing  a  miniature  electric  cooking  range  for  ciiildren's 
use,  one  of  our  American  contemporaiies  remarks  : — 

The  range  is  well  calculated  to  hiitiate  tlie  yoiuigsters  in  the  merits 
of  electric  cooking  at  an  early  age.  It  is  absolutely  safe,  and  therefore 
greatly  superior  to  the  i)lan  of  permitting  children  to  jiractis?  cooking 
on  a  gas  range. 

Greatly  superior  ?     Why.  sure  !     (Clas  papers,  please  copy.) 

From  "  Punch  "  : 

■"Merry  month  of  May  has  played  lier  daintiest  |ir;i'iks.  and  the 
page  of  the  calendar  tliat  ends  on  Mo.'iday  will  li,-  iiii  \.il  imong 
those  which  are  to  be  found  among  the  supei'lative  a'l]iiii\(s  in  the 
list  of  the  weatlierwisc.  Xatui'e  has  contrived  to  crowd  its  most 
wonderful  whims  into  the  thirty-two  days  of  the  fickle  month." 
Smethwick  Tekjihoii  e. 

Kven  at  Smethwick.  you  see,  Ihc  le!eplio:ic  c-.^^-iot  avoid  its  beset- 
ting sin,  "  wroriL'  luiicb  ■ '   ' 

THIRTY-SEVEN   YEARS   AGO. 

[From  The  Electrician  (Stcond  Series),  Jime  13,  1878.] 
Cable  Laving. — -The  telegraph  cable  between  Tenedos  and  Con- 
stantinople has  been  successfidly  laid. 

The  Electric  Light. — Information  i<  now  reaching  us  almost 
daily  of  contemplated  e.v[)eriments  by  public  iiutliorilies  in  various 
parts  of  the  country  in  regard  to  the  electric  light.  The  Chelsea 
Vestry,  in  view  of  the  continued  complaints  with  regard  ''to  the 
gas  supplied  to  the  parish,  have  also  instructed  their  surveyor,  Mr. 
G.  H.  Stayton,  to  rej)ort  fully  on  the  whole  subject  with  permission 
to  visit  Paris,  in  order  to  inspect  the  system  now  in  u.se  in  the 
!'"rcneh  capit.d. 


THE  "POINT  FIVES." 


.Ml.  .1.  Horace  Bowdcu  (I'oplai). 

.Mr.  II.  F.  Street  (Southampton). 

Mr.  W.H.Cooke  (Luton). 

Mr.  T.  Roles  (Bradford). 

Mr.  A.  S.  Blackman  (Sunderland). 

Mr.  C.  S.  Davidson  (Barnes). 

Mr.  A.  H.  Scabrook  (St.  Maryle- 

Mr.  K.  R.  Hill  (Reading),   [bone). 

Mr.  J.  W.  Hame(York). 

Mr.  S.  T.  Allen  (Wolverhampton). 

Mr.  F.  W.  Purae  (Carlisle). 

Mr.  W.  (J.  Pickvance( Wrexham). 


•Mr.  II.  Cray  (Accrington). 
Mr.  S.  K.  Feddon  (Sheffield). 

(We.st  Kartlepool). 

Mr.J.W.Bcauchamp(West  Ham). 
Mr.  A.  H.  Shavv(Ilfoid). 
Mr.  C.  Furncss  (Blackpool).      ^ 
Mr.  C.  .M.  Shaw  (Worcester). 
Mr.  H.  A.  Ncvill  (Wakcliold). 
Mr.  Frank  Aylon  (Ipswich). 
Mr.  C.  N.  Hefford  (Leeds). 
.Mr.  S.  E.  Britton  (Chester ). 


PLATINUM 

J.    BLUNDKLL   &    .SONS, 

GOLD.  SILVER  i  PLATINUM  REFINERS,  199,  WARDOUR  STREET,  W, 

■■  Gobllplat.  Ox.,   LDndon."                47-16  Gcrr.ird. 
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SIEMENS 


STANDARD 

ELECTRIC    MOTORS 


For   Direct   Current. 


ALL  OUTPUTS,  SPEEDS  AND  VOLTAGES. 


SIEMENS  BROTHERS  DYNAMO  WORKS  LIMITED. 

Head  Office:  CAXTON  HOUSE,   WESTMINSTER.  S.W. 
Telophono:  Gerrard  860  Tolegrims:  "  Siembralos,  Vic,  Lcndom." 

Supplies  Dept.  :    38  &  39,  L:PPER  THAMES  STREET,  E.C. 
Tolephono:  City  5350.  Toleerams :  "  Sibm3Tor,  Cent.,  London."' 

HOME  BRANCH  ADDRESSES: 
Birmingham— Central  Ho  .  Now  St     I     Manchester— 196.  Deanssata. 
Bristol— 30.  Bridge  Street.  Newcasti.e— 64-68,  Collingwood 

Cardiff— Sf),  St  Mary  Street  Sheffield— 22,  High  St      [Bldga. 

Glasgow— 66,  Waterloo  Street  I     SouTHAMprnN- 46,  High  Street. 

Branches  In   Principal   Towns  Abroad. 


■WITTON"  HANDGUARD  CUT-OUTS. 


For  many  years  the  G.K.C.  Ims  l;con  sii])|  lyiny;  a  shKldcd  cut-oii 
complying  witli  the  Homo  Ofluo  rojruiatioii.s,  but  it  ha.s  rotinti 
improvcil  upon  thi.s  design  by  the  introdiielion  of  "  W'itlon  "  haiui 
guard  eut-outs,  whicli  are  made  in  an  cxten.^ive  range,  a  few  of  th 
sizes  being  .shown  herewith.  Tlie  objeet  of  thin  new.  de.sign  is  to  jjrn 
vide  a  complete  ].rotective  guard  foi  the  hand,  prcchiding  the  \m»\ 
bi]ity  of  a  live  contact  beitig  touched  while  removing  or  inserting  th' 
fuse  carrier. 

As  will  be  seen  from  the  illuslra'.ion.s,  the  handle  and  carri'.  r  i- 
composed  of  one  porcelain  block  designed  to  enelo.se  the  contacts  nl 


without  interfering  with  its  general  rigidity.  This  freedom  is  ade- 
quate to  enable  the  contacts  to  adjast  themselves  to  meet  any  want 
of  alignment  in  the  clips. 

A  fiu-ther  feature  of  the  hand-guard  cut  out  is  its  adequate  vcnti- 
la'.ion.     As  will  be  seen  from  Fig.  2  each  contact  is  cut  awav  at  the 


Fig.  2. — Contacts  on  Carrier  .\nd  Clips  on  Base  uf  "  Witton 
Handguard  Cutout. 


Iiase  so  that  ample  facilities  are  provided  for  the  access  of  air  to  tlie 
fu.se  wire.  The  latter  is  carried  in  the  usual  asbestos  tube  which 
]iasses  through  the  tubular  carrier.  The  cutout  is  made  in  a  number 
of  sizes,  ranging  from  1.5  to  (300  amperes,  and  the  Ci.E.C.  has  not 
changed  the  prices  as  coiiiparod  with  its  older  ""  Home  Office "' 
pattern. 


tt 


THE  ELECTRIC  AS  A  HILL  CLIMBER. 


The  aceomjjanying  |ncturc  disposes  of  a  somewhat  prevalent  belief 
in  some  quarters  that  the  electric  vehicle  is  not  reliable  as  a  hill- 
climber.     Om-  readers  may  recognise  the  famous  London  test  hill. 


I'lo.  1.     Range  oi-  "  Witton  "  HANmifAitn  Fi'S 


2-TON  DcsT  \'an  Climbing   1  in  5  Hill. 


llu'jusc  cnivier  and  the  clijis  on  the  \»w.  The  oiieralor  is,  therefore, 
nbli-  to  get  a.  firm  grip  of  the  handle  without  the  hand  coming  in  the 
vi'iiiiily  of  live  pur;H.  In  addition,  the  fime  pos.se.s.se.s  a  Kclf-aligning 
ronlact  carried  on  the  fuse  carrier,  which  contact  \n  (|uite  a  neu 
'le.tigi  .  It  IH  mounted  on  the  porcelain  carrier  by  means  of  a  slud 
pn.jtxting  hoi-izoiitally  into  the  prn-cclain  and  lii'ld  by  a  mit,  th<' 
rl•(^•■y■^  for  whieh  is  seen  from  the  fronl  of  the  carrier,  and  is  closed  bv 
a  ixrcelaln  cap  cemented  in.  The'  eonlaci  is  not  held  I ightly  again.s"t 
the  |H>r«ieliiiii.  but  Ih  neparaled  from  il  by  a  spring  washer,  which 
gH"s  |iic  enf|ti„n  ^  umtvU  nmouiil  of  freedom  in  every  direction 


leading  up  to  Xellierhall  (ianlens  at  Hamp.steail.  an  iueliiie  wliieli 
varies  in  steepness  from  I  in  8  to  1  in  4-5.  The  Kdison  .\ceuniulalor 
automatic  lipping  wagon,  shown  with  a  load  of  over  2  tons  in  our 
picture,  successfully  climbed  this  hill  several  times  running,  during 
llie  course  of  ome  experiments  made  with  the  vehicle  in  qiicslj"" 
by  .Mr.  Wyld,  the  borough  electrical  engineer  at  Hampsteiul.  'I ''c 
tests  in  (piestion  covered  a  wide  area  around  Hamp.itead,  and,  we 
imder.sta-id,  demonstrated  completely  the  ability  of  the  accumulator 
mimicipnl  vehicle,  to  cope  with  all  inclines  likely  to  be  met  with  in 
every-ilay  service. 
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INDUSTRIAL  ELECTRIC  HEATING. 

The  issue  of  a  new  cat.alogue  of  industrial  electric  heating  ap- 
pliances by  the  Dowsing  Radiant  Heat  Co.  appropriately  follows  our 
comments  on  this  subject  in  our  last  issue.  Our  readers  will  re- 
member that  some  little  time  ago  the  Dowsing  Company  took  over 
the  electrical  department  of  Messrs.  Eastman  &  Wame  and  incor- 
porated it  in  their  general  business  of  electric  heating  specialists. 
The  catalogue  referred  to  deals  with  Hotpoint  irons,  "'  Eadisk " 
cookers,  "  Belenus  "'  boilers,  and  a  line  of  electrically  heated  branders. 
The  Hotpoint  iron  is  Ijeing  extensively  used  in  laundries  and  tailoring 
factories.  This  iron  was  initially  developed  in  the  ironing  rooms 
and  repair  shops  of  Messrs.  Eastman  &  Sons,  the  well-known  dyers 
and  cleaners.  In  its  ironing  rooms  alone  this  fiim  employs  over  300 
hands  and  it  was  confronted  with  the  problem  of  satisfactorily 
heating  the  large  nurnber  of  irons  which  these  workers  used  and  at 
the  same  time  maintaining  a  cool  and  sweet  atmosphere  in  all  the 
rooms.  During  these  experiments  a  number  of  test  irons  were  made 
with  the  object  of  putting  the  maxinnim  possible  amount  of  heating 
wire  and  insulation  into  the  kon,  and  of  pro\-iding  a  free  path  for  tlie 
heat  from  these  elements  to  the  soleplate  of  the  iion,  where  it  is,  of 
course,  required.  We  have  described  this  iron  in  our  columns  upon 
various  occasions,  but  we  may  recall  the  fact  that  the  cast-iron  sole 
is  provided  with  a  number  of  longitudinal  slots  which  are  lined  with 
pure  mica  and  contain  sim))le  elements  consisting  of  strips  of  hard 
asbestos  closely  woimd  with  wire.     In  the  majority  of  hot])oint  irons 


SWITCHES 


Detail  \iew  or  Cordless  Iron  Stand,  showing  Contacts. 

these  slots  are  1  in.  in  depth  and  spaced  at  about  .J  in.  centres.  Tin- 
actual  length  of  wire  in  an  8  lb.  iron  is  approximately  2,200  in.  Tin 
bulk  of  the  weight  of  the  iron  is  in  the  sole,  and  as  the  heating  arrangi- 
ments  of  this  are  very  efficient  the  mass  of  metal  provides  a  ver\ 
u.seful  heat  storage  which  admits  of  the  iron  being  employed  on  heavy 
intermittent  work  with  a  low  normal  loading.  This  latter  fact 
contribute.'i  considerably  to  economy  in  t  he  running  co.^t.  Advantage 
is  also  taken  of  it  to  use  a  pure  nurtal  and  not  an  alloy  for  the  resist- 
ance elements.  It  is  jminted  out  in  the  catalogue  that  pure  metals 
increase  rapidly  in  electrical  resistance  with  temperature  rise,  ;i 
function  which  sets  a  natural  limit  to  the;  final  temperature  obtaincl 
by  an  iron  fitted  with  pure  metal  elements.  We  understand  tha' 
irons  of  this  pattern  have  been  in  constant  workshop  u.se  for  ovi  r 
five  years  without  any  cost  for  maintenance.  In  any  event  tin 
elements  are  so  readily  accessible  that  they  may  be  replaced  whc  i 
damaged  at  a  purely  nominal  cost. 

Full  i)articulars  are  given  of  the  various  sizes  of  Hotpoint  iroii- 
which  are  made  for  workshop  and  tailors'  use.  Special  attiiilid] 
is  also  called  to  the  "  Belenus  "  sy.stem  of  cordless  Hcil|)i)iril  iron-. 
We  understand  that  these  have  been  successfully  installed  in  aiiuinb(  i 
of  workroons  in  the  London  area,  including  Messrs.  Marshall  A 
Snelgrovo,  Selfridge  &  Co.,  D.  H.  Evans  &  Co.,  Harrods  (Ltd.),  Hyr.in 
&  Co.,  Reville  &  Hcssiter,  &c. 

The  workrooms  of  tailors,  dressmakers,  milliners,  hatter.t  and 
similar  trades  are  usually  so  organised  that  six  or  eight  or  mon 
workers  sit  at  each  worktable,  and  are  mainly  engaged  in  sewing  and 
fitting.  Each  of  the  workers,  however,  requires  an  iron  from  tiim 
to  time  to  press  or  finish  off  the  goods.  In  many  workrooms  tin- 
irons  are  |)laced  in  slots  or  pockets  in  gas  or  coke  stoves  to  be  heated. 


SIMPLEX 
CONDUIT 


Made  from  carefully 
chosen  steel  of  the  right 
grade,  rolled  or  drawn 
into  tube,  of  standard 
gauge  and  diameter. 

Absolutely  free  from 
flawsand  imperfections. 
Coated  with  our  special 
enamel  and  stoved  to  a 
high  finish. 

SIMPLEX  CONDUIT 
never  annoys  the  wire- 
man and  always 

pleases  the  man  who 
pays  for  it. 


Simplex  Conduits  Limited, 

Garrison  Lane,       BIRMINGHAM. 


113-1 17.Charing  Cross  Rcl..W.C. 
Manchester— 

1 6,  Corporation  Street, 
Glasgow — 

72a,  Waterloo  Street. 
Bristol — 

1 1 ,  Denmark  Street. 
Newcastle — 

61-65.  High  Bridge. 


Leeds — 

6,  White  Horse  Street. 
Liverpool — 

96.  Whlterhapel. 
Swansea — 

14,  Heathfield  Street. 
Cardiff — 

4,  Westgate  Street 
Aberdeen — 

l.Crlmon  Place 
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RESISTANCE  I 
UNITS 

FOR 

STARTERS,    FIELDS, 
LOADING,    Etc. 

perfect   design 

mechanically  strong 

Compact 

WELL   Ventilated. 


ISENTHAL  &  CO. 

(DEPARTMENT  4) 

Denzi!  Works,  Neasden,  London,  N.W. 


India  OK. re.  Colonial 


but  in  tliese  stoves  the  irons  get  over-heated,  and  have  to  be  cooletl 
off  by  dipping  them  into  buckets  of  water.  This  practice  soon  cracks 
the  face  of  the  iron  and  reduces  its  utility.  Tlie  stove  introduces  a 
considerable  risk  of  lire.  It  burns  the  air  in  the  room,  making  it  hot 
and  unhealthy.  In  many  cases,  particularly  in  big  workrooms,  this 
is  so  much  the  case  that  the  Horae^Office  inspectors  have  insisted 


E.  SHOWELL  &  SONS,  Ltd., 

STIRCHLEY,    BIRMINGHAM. 


MARK 


Every  description  of  Finger  Tips, 
Connecting  Pieces  and  Segments, 
made  for  Tramway  Electrical  work. 

Sole  Agent  tor  the  Electrical  Trad: 


M.357 


LIONEL  ROBINSON,  londoT  w-c! 


TELEPHONE!  Holborn  6323, 


These  disadvantages  have  led  many  %^orlu-oom  managers  to  try 
iJectric  irons  of  the  ordinary  type  with  cords,  or  gas-heated  irons 
with  tul)es  attached  :  but  it  has  been  foimd  that  irons  with  these 
attachments  are  not  so  handy  as  the  old-fashioned  solid  iions. 
because  they  could  not  so  easily  be  used  in  turn  by  different  workers. 


Test  made  at 


No.  of 


Loudon  . . . 
Newcastle 
Briahton    . 


Cost  of  gas. 


Cost  of 
electrieitv. 


7/8i  per  week  i/6i  per  week 
4/r       „         i3/0| 
18/5      „         |l3/4        „ 


Final  result. 


120  irons  installed. 
46      „       .. 
12      .,       .. 


The  unique  heat  .storage  capacity  and  automatic  property  of  the 
"  Hotpoint  "  irons  have  enaliled  electricity  to  overcome  this  dis- 
advantage. These  irons,  when  li<it,  may  be  disconnected  from  the 
source  of  current  and  used  with  the  same  freedom  and  convenience 
as  solid  irons.  They  are  heated  by  being  i)laced  against  substantial 
contact  springs  inside  cast-iron  housings.  The  housuigs  are  pro- 
vided with  guides  similar  to  the  guides  in  the  hoods  over  gas  stoves. 
TIk  V  are  usually  mounted  on  strorg  fireproof  shelves  attached  to  the 
wall.  As  an  alternative  the  contacts  may  be  fitted  at  the  bottom  of 
inclined  pockets  attached  to  the  legs  of  the  tables  as  used  in  Messrs. 
Marshall  &  Snelgrove's  workrooms,  where  200  of  these  irons  are 
mstalled.  The*  system  is  doubly  automatic.  No  current  at  all  is 
used  exce]it  when^the  irons  arc  against  the  contacts,  the  irons  then 
heat  up  rapidly,  and  as  they  warm  up  the  current  is  gi-adually  cut 
down  to  a  nominal  amoiuit.     The  irons  t'.o  not  overheat,  and  there 


CoKDLESS  Irons  in' 
Use  in  one  of 
Selfridoe&Co.'s 

WiUiKKllOMS 


upi.ii  (lie  stoves  being  placed  outside  the  rooms,  and  the  workpeojilc  is  no  waste  heat  or  fumes.     The  system  is  really  i 

have  to  go  out  of  the  room  every  time  they  want  an  iron.     Kven  in  ( osl.     Competitive  tests  given  are  .shown  in  Ih. 

Hinaller  workroomH  llip  effeels  arc  mo  iiroiioiineed  that  the  workers  Station  engineers  and  iMmlraetors  who  arc  inl 

are  nITeeted   and   production   is  deerea.scd   in  the  busieat  sensons.  a  copy  of  the  above  list. 


•onomicalliirnmiing 
above  table. 
ivsted  should  obtain 
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VICKERS  Limited 


^^ 


ELECTRICAL    EQUIPMENT 

of  every  description 


*♦«*♦»«♦***♦* 


-•««*•••**•*•♦•««««««•*«**««««*««««*♦*«**«*«*♦*«♦♦»«««*«««•»*«**♦«««♦♦«««•««♦»•««*««»«♦*'     .*♦*«♦*«««•«♦« 


FERRY 


FERROZOID 


CONSTANTAN 


CHRONIC 


WRITE    FOR   PARTICULARS    OF     FOURTEEN     GRADES    OF 

British-Made  Resistance  Materials 


TO:- 


MAKERSi 


AGENT: 


HENRY  WIGGIN   &  CO,  Ltd., 
George  Street,  Birmingham. 

TEI  f^'^"^  ■   "'""'  CENTRAL, 

'-'-ORAMS  :   ■■WIOQIN  BIRMIflOHAM" 


LIONEL  ROBINSON, 

3,  Staple  Inn,  London,  W.C. 

TCI  CPHONE:  9323  HOLSORN. 
^'-'-QRAMSi   "FERRYOOM,    LONDON." 


:: 
:: 
:: 
:: 
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WRITE    FOR    OUR   CATALOGUE  ON 

BOILERS 
ELECTRIC  GRILLERS 
FIRES 

Their  Chief  Point  is  Quality. 

Expert  Adv  ice  and  Estimates  Free  from 

BELLING  &  CO.,  ^-"^l^-^^TT^ 


INGRAM'S 

Indiarubber  Gloves  &  Gauntlets 

FOR    ELECTRICAL    PURPOSES. 


Made  In  ALL  SIZES  and 
ORDINARY    STOUT    SUB- 
STANCES to  suit  varying 
Voltages. 


BEST  OUALIiy 


PRICES    OH   APPLICATION. 


Manufacturers— 

J.  G.  INGRAM  &  SON,  Hackney  Wick,  LONDON.  N.E. 


ELECTRICAL    APPARATUS    AT    THE  IRONMONGERY 
EXHIBITION,  MANCHESTER. 


\\v  liricfly  (ommcntccl  in  our  last  issue  upon  the  opening  o{  an 
exhibition  of  ironmongery  and  hardware  in  Manchester  on  the  3rd 
inst.,  and  of  its  continuance  until  to-morrow,  the  12th  inst.  It  has 
been  purely  a  trade  exhibition  promoted  by  the  Ironmongers" 
Federated  Association,  of  which  Mr.  L.  A.  McOeoch  (Glasgow)  is  the 
President  for  the  en-suing  year.  We  took  the  opportunity  to  visit  the 
exhibition,  and  were  somewhat  impressed  by  tin  .xcrlliTil  ilisiilay  of 
electrical  products  of  various  kinds.  Two  lai.:*  Srniii^li  firms  in 
particular  included  in  their  exhibits  of  coal  ami  ■i:\<  lir.^  .  lul  ranges 
some  interesting  lines  of  electric  cookers,  hres  and  heaters,  and  we  are 
informed  that  it  produced  a  powerful  impression  upon  ironmongers 
and  hardware  traders  who  visited  the  exhibition.  They  now  seem  to 
realise  that  electrical  products   of  this  cla.ss  have  come  to  stay,  and 


<1  at 
the 


A  I'OHTION  OF  THli  FaI.KIHK  t'o.'s  KXHIBIT 

nnist  he  reckoned  with  .-vs  a  Icgilinuite  i)art  of  lluir  tradinu  operations 
in  the  future. 

Quite  the  largest  display  of  electric  cookini;  and  heating  api)aratus 
is  tiiat  of  the  Kalkirk  Iron  Co..  whose  exhibit  takes  \ip  nearly  half  of 
one  of  the  long  side  aisles  of  the  building.  'J"he  electrical  .section, 
which  i.s  in  charge  of  Mr.  ('.  (!.  N'obbs  occupies  about  a  third  of  the 
total  exhiliit.  The  "  I'aleo  "  glowing  electric  tires  are  shown  in  a 
variety  of  palleniM  of  the  modern  design,  and  they  pioniise  well  as  a 
|K>piilar  lin,'.  The  fire  is  porlalje,  but  i.s  designed  to  stand  tirnily 
without  fear  of  being  •>a<ily  knocked  over.  The  elemenUs  are  of 
niohronc^  ribbon,  woimd  on  i\  flat  former  of  best  selected  mica  ;  the 
eM<lM  of  the  element  rre  placed  uii<ler  e,  narrow  strip  of  sheet  nickel 
wbiith  a-ls  as  a  tirmiiu'.l,  and  is  pierced  with  a  holi'  for  the  bia-ss 
bin'lii'j  s<rew  ;  the  lalterjs  only  finger  tii;ht,  tin-  heating  of  the 
elemetit  giving  rise  to  expansion  which  nuikes  th<^  terminal  seciue. 
The  elemenlH  arc  phicetl  horizontally  immediately  in  front  of  a 
Mpecinjly.shaix'l  reflector  and  either  six  or  eight  "  bnrN  "  are  used 
according  to  the  size  of  the  fire,  2  kw.  or  2J  kw.  i   The  lire  is  com- 


pleted by  tixmg  the  reflector  and  its  elements  in  a  perforated  ni,  tal 
cover  with  ornamental  cast-u-on  ends,  which  also  form  the  feet,  iiid 
providing  a  substantial  nickel-plated  or  oxidised  trivet  :il  llir  li.ii't ; 
the  control  .switch  is  of  the  Hart  rotary  pattern,  and  is  rcn  -.  il  it  i  hj 
top  corner  of  the  tire,  into  the  right  hand  cast  iron  end.  w  hcic  it 
be  reached  without  stooping.  The  elements  of  this  fire  arc  workc 
a  cherry  red  temperature,  and  are  quite  pleasing  in  appearance  ; 
reflector  throws  the  heat  well  forward,  and  its  shape  ensures  that  the 
top  of  the  j)erf orated  metal  cover  always  remains  cool.  ThcHe  tires 
are  offered  in  a  variety  of  finishes,  and  are  priced  accordingly.  A 
number  of  examples  of  modern  Falkirk  electric  cookers  are  also 
exliiliited.  The  "  Compactum  "  breakfast  cooker  is  a  line  which 
should  go  well.  It  is  a  combination  of  grill  and  hot-plate  ;  the 
grilling  space  may  be  used  as  a  small  oven  by  raising  the  hingini  fall 
down  door.  The  hot-plate  is  entirely  covered  by  the  nickel  plated 
iron  top  of  the  cooker,  an  arrangement  which  obviates  troubles  due 
>  the  spilling  ^if  liquids  between  the  hot-plate  and  the  metal  frame. 
Two  switches,  moxmted  at  the  right 
hand  of  the  cooker,  give  three  heat 
control  of  grill  and  hot-])late  respec- 
tively, the  former  is  loaded  to  l.oOO 
watts  (nuix.),  and  the  latter  to  1.2.')(i 
watts  (max. ).  These  cookers  are  olTered 
at  po  jHilar  prices.  The  design  is  slight  l;\ 
modifted  in  other  types  in  which  the 
grilling  space  is  increased  in  size,  arise 
and  fall  arrangement  isjM'ovi'led  for  the 
grill  pan,  the  number  of  the  hot-plate, 
is  increased,  or  a  hot  eu])board  i 
mounted  above  the  grill.  In  ore  design 
tr.o  grills  are  coml)iiu'd  with  a  hot 
c'upboard  over,  this  arraugeuuMit  being 
suitable  for  a  small  restaurant  or  a 
tea  room  which  does  a  trade  in  "grills," 
Several  sizes  of  Falkirk  domestic  and 
restaurant  o\ens  are  shown.  The 
domestic  pattern  is  a  eombiiuition  ol 
oVt>n,  grill  and  hot-plates.  In  ore  ii: 
l<'rn  the  oven  measures  I8x  ISx  14  in., 
the  latter  figure  being  the  height  of  the 
cooking  space  ;  the  company  make  a 
point  of  a  shallow  rather  than  a  high 
oven  space.  The  heating  elements  arc  of 
similar  design  to  those  u.scd  in  the  f'alc 
fires,  and  are  bolted  to  the  sides  of  the 
oven  at  a,  point  near  the  centre.  They  are  protected  by  sheet  luctiU 
covers  which  are  cut  away  near  the  top  and  bottom  to  form  a  tine  aroun^ 
the  element  and  promote  circulation  of  the  heated  air.  The  toii  of  1  h^ 
oven  is  a  cast-iron  plate  atudded  with  small  projections,  whidj 
increase  the  surface  aiul  store  a  considerable  amount  of  the  licat" 
from  the  side  elements:  with  this  fcaturi-  lop  heat  in  the  ovcn^  is 
a.ssured,  and  we  understand  browning  of  jiastry  can  bi-  done.  Tho 
loadiiiLTof  thco\cn  is  :{  Uw.,  each  element  having  a  lhrec-lie.lt  switch. 
(Tohca,m-linl..l.) 


SLATE 


INIGO    JONES   &  CO., 

Tudor  'Slalc   Works, 
GROESUON,  R.S.O.,  NORTH  WALES. 

Slates  Drilled  &  Shaped  to  Speolfloatlon. 

tri  ^t'f'^'"°"'--'^  ■'"'■"'*'•  EWQIWEER«, 
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A  reproduction  of  Mr.  Bowden's  latest  poster,  circulated 
in  the  interests  of  the  Poplar  electricity  department.         


GAS 
FOOD 
COAL 
EVERYTHING 


Events  of  the  Week. — Seaton  was  unable  to  make  a  LliLUlUlU 
leech  and  Mr.  Brydges  was  also  precluded  from  introducing  ■,  f  n  II  T  T  k(  P 
le  subject  of  bomb  calorimeters  at  the  I.M.K.A.  Convention.         Llutl  1  lIlU 

From  a  London  eveniiit;  papiM-  placard  :  - 

POISONOUS  GASSERS  IN"   LONDON. 
Hiv  crv  stinking  fish  ? 


DEARER 


BUT 


CHEAPER 


IN  POPLAR 


MAXIMUM     RATE     4d.     PER     UNIT. 

Kl'.Ih.-c.I    I.v    j3"„    to 


Judging  by  the  economical  and  progressive  way  in  which 
[r.  T.  H.  U.  Aldridge  conducts  tlie  Shansjhai  Municipal  Elee- 
•ioity  Department,  his  initials  should  be  altered  to  B.T.U. 

The  vehicle  ]3arade  on  the  Embankment  yesterday  was  very 
propos  and  ail  that  .sort  of  thing,  but  where  were  the  exhibits 
■f  battery  charging  sets,  of  wjiich  there  are  many  typical 
xamples  in  this  country,  and  of  which,  incidentally,  .so  little 
5  known  ? 

*        *         *         * 

Ferranti  Limited  have  issued  a  catalogue  in  Russian.  Their 
lame  in  that  language  looks  like  this  :  — 

(Aku.  0-bo,  ci>£ppAHTH), 

■nd  a  portion  of  the  catalogue  has  this  appearance  ; — 

M0H0(|)a3HbIH    Ch    2    npOBOAHUKaMQ. 

1. — yKaaaHifl:   ripH   KawdOM'b  saKasi 
Barb  cn-fenyiomia  yKaaaKJs;: 

Tnn-b  02  HnH  i>3. 

HHTeHCHBHOCTb,  HOpMaJibHOC    Hanp'^* 

TOKa. 

We  understand  that  a  new  .set  of  false  teeth  is  sujiplied  witii 
•acli  copy  of  the  catalogue.     Thankovitch. 
*'       *         *         * 

Apropos  of  the  above,  Mr.  Schofield  applied  to  Cooks  for  u 
Russian  passport. 
■■  What  name  ?  "  said  the  attendant. 
"  Schofield." 
"  How  do  vou  spell  it  ?  " 

"  s— c— h^: " 

"  Thank  you,  sir  ;  you'll  have  to  produce  your  birth  cer- 
tificate.'' 

Thankovitch  again. 

Dear  K.V.A.  :  I  should  like  to  call  your  attention  to  the 
following  in  your  issue  of  June  1  ith,  p.  363,  line  22— Radialioiis 
fro)n  Explofliiif]  Aln)ii.s : 

■"  In  this  way  they  had  discovered  18  lines  in  the  '  magnetic 
spectrum  '  of  RaC." 

We  always  knew  the  distinguished  municipal  electrical  engi- 
neer witii  lhe  above  initials  to  be;  brilliant,  but  we  never 
.suspected    thi-  '  !  '       VniMS.  I     I'    1"^ 


vm- 


3^-    Nett. 


foXfpfrSLs  POPLAR  BOROUGH  COUNCIL  ELECTRICITY  SALES  DEPT.. 

Te,e„HoneMo:    East  ,064.  I^^.    IvAST     INDIA     ROAD,    E. 

*  *  *  * 

We  regret  to  record  the  death  of  Barclay  Gammon,  that 
versatile"  entertainer  well  known  to,  and  appreciated  by, 
I'llectro-Harmonists.  Mr.  Barclay  Gammon  was  the  first  non- 
technical recipient  <it  one  of  our  hotplates. 

Thls  Week's  Chestnut.— Into  a  first-class  smoker  on  the 
District  Railway  a  '•  buck  "  navvy,  well  "  oiled,"  had  strayed, 
and  there  being  no  seat  vacant  he  had  to  strap  hang.  With  his 
free  hand  he  took  out  pipe  and  tobacco  and  finally  his  matches. 
After  several  vain  attempts  at  lighting  the  pipe  he  called  the 
conductor  over  :  "  Hi,  guv'nor,  come  'ere  and  'old  this  strap 
while  I  light  my'pipe  !  " 

THIRTY-SEVEN   YEARS  AGO. 

[From  The  Electrician  (Second  Series),  June  22,  1878.  | 

XuMERicM,  Value  of  the  Con-st.vnts  in  Weber's  Formul.v. 

\V.  Voigt,  in  ii  mathoniatical  Paper,  proves  that  the  ratio  between 
tlie  mechanical  unit  and  the  electromagnetic  tmit  is  I  :  ir),5,570-10» 
instead  of  I  :  l.").'),:}70-10'',  and  that  the  constant  C  of  Weber's 
foi-mula  is  440,010-lG''  mm.,  instead  of  4U9,450-10''  mm. 

It  sounds  almost  like  making  a  man  out  a  liar  to  the  nth. 
place  of  decimals. 


THE  "POINT  FIVES." 


Mr.  J.  Horace  Bowden  (Poplar). 

.Mr.  H.  F.  Street  (Sotithampton).  [ 

Mr.  W.  H.Cooke  (Luton). 

Mr.  T.  Holes  ( Bradford). 

Mr.  A.  S.  Biackman  (Sunderland). 

Mr.  C.  S.  Davidson  (Barnes). 

Mr.  A.  H.  Seabrook  (St.  Marylc- 

Mr.  E.  R.  Hill  (Heading),   [bone). 

Mr.  J.  W.  Hamo(York). 

Mr.  S.  T.  Alien  (Wolverhampton). 

Mr.  V.  W.  Purso  (Carlisle). 

Mr.  \V.  G.  Pickvanco  (Wrexham). 


Ml'.  II.  Gray  (Accrington). 
Mr.  S.  E.  Fedden  (Sheffield). 

.     (West  Kcrtlopool). 

Mr.J.W.Beauchamp(VVe3t  Ham). 
Mr.  A.  H.  Shaw(Ilford). 
Mr.  C.  Fiirne-ss  (Blackpool). 
Mr.  C.  M.  Shaw  (Worc'ester). 
Mr.  H.  A.  Novill  (Wakelield). 
Mr.  Prank  Ayton  (Ipawicli). 
Mr.  C.  N.  HoSord  (Loods). 
Mr.  S.  K.  Britton  (Chester). 
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A.C.     SELF-ACTING     STARTERS. 
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IGRANIC 
147.   Quec 


ELECTRIC    CO.,     Ltd., 
n    Victoria    St..    Lonaon.     J 
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SIEMENS 


STANDARD 

ELECTRIC    MOTORS 

For   Direct  Current. 

for 

ALL  OUTPUTS,  SPEEDS  AND  VOLTAGES. 


SIEMENS  BROTHERS  DYNAMO  WORKS  LIMITED. 

HeadOfficb:  CAXTON  HOUSE,  WESTMINSTER.  S.W. 
Teteshono:  Gerpard  860.  Telegrams:  "  Siembralos,  Vic,  London.' 

Supplies  Dept.  :   38  &  39,  UPPER  THA.MES  STREET,  B.C. 
Telsphono :  City  5350.  Tol^rams :  "  Sibm^tor,  Cbnt.,  London." 

HOME  BRANCH  ADDRESSES: 
Birmingham — Central  Ho  ,  Now  St     1     Manchester— 196.  Deansgato. 
Bristol — 30,  Bridge  Street.  Newcastle — 64-68,  ColUngwoo-d 

Cardiff— 89,  St  Mary  S»Test  Sheffield— 22,  High  St      [Bldgi. 

GLAS03W— 66.  Waterloo  Street  I     Southampton — 46.  High  Strtot. 

Branches  In   Princioal   Towrns  Abroad. 


Dorman  &  Smith  damper  fuses.  The  latter  are  specially  provide 
with  solid  back  connections  so  as  to  keep  all  terminals  behind  tli. 
control  board.  The  indicating  lamps  are  provided  with  ■"metal 
lisedr  filaments  of  low  energy  consumption,  and  they  also  have  th. 
standard  size  bayonet  cap,  and  not  a  special  cap.  A  double  ovei 
range  is  also  on  view.  A  somewhat  novel  piece  of  cooking  apparatu 
is  a  large  four-vessel  fish  range  for  the  deep  frying  of  fish.  The  fryin 
vessels  are  secured  to  a  cast-iron  table,  and  are  heated  from  fli 
imde'rside  by  standard  type  mica  pattern  elements.  The  oil  can  b 
kept  at  a  temperatm'e  which  will  cook  the  tish  tlioroughly  and  li  iv.  j^ 


ELECTRICAL    APPARATUS    AT    THE  IRONMONGERY 
EXHIBITION,  MANCHESTER. 

(Concluded  (rom  p.  78). 

There  is  a  12in.  by  lOin.  grilling  space,  a  22 in.  Iiy  12in.hot  cu))- 

board  and  two  8  in.  and  one  (i  hi.  hot  ))latcs.     The  grill  is  loaded  to 


1-'.\LKIRK  Watkk  Li 


ilul;    -\ND   C.VLORIFIEK. 


it  cris])  and  tasty  rather  than  grea.sy  and  una])petising.  This  type 
of  range  has  aheady  done  .successful  service  in  a  number  of  works 
where  it  is  installed  in  the  mens  niessrooms.  Another  electrical 
exhibit  of  interest  is  the  "Falco"'  calorifier  and  hot  water  circulator. 
The  circidator  is  a  concentric  heater  of  smidltliameter,  with  tuiions 
top  and  bottom  for  its  attachment  to  the  existing  hot  water  tank  or 


I  ,\1.K1IIK     l)liMK.iril,    SlZK    I'ooKI'.HS 


Falkiiik  Cvstiron  U'mii:  ran  Im.ici  imc  CooKKits. 


I, .'it Ml  Will  t.H,  the  8  in.  hot  platen  Jo  1,100  watts,  iind  the  (i  in.  to  cylinder.  Watcr'after  passing  ibnuigb  the  cireuliilor  is  discharged 
(KM)  Wftttt4.  Tlie  entire  control  ii*  effected  from  a  Kcpanite  board  into  the  tank  at  18l>'  K.  We  imdcrstand  that  tlic  .standard  .••i/.e  of 
having  tine  or  more  rcnl  lamp  indieatorn  and  rotory  switches,  and      circulator  ho.s  n  capacity  etiiiivalenl  to  about  1'2  watts  ix'r  24 -hour 
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Th. 


id 


SlQctpic  &  General  Wop/ca  £- 

]5,Viclom <iflreel.  Mondon.oTW. 


Water-Jet   Lightning  Arresters  up  to  50,000   Volts. 


Electrical  Apparatus  up  to  80,000  Volts  &  4,000  Amps. 


Telephone:    5223    VICTORIA. 


Telegrams:    "GABIONAGE   VIC    LONDON. 


day.  Tile  niaxiiiiiim  ciieip)'  consum|)tion  is  2  units  an  hour.  Aufn- 
niatic  tciiippiaturo  control  aiiparatiis  can  l)c  supplied  for  use  with 
these  heater.s  if  desired.  All  the  grills  in  the  dining  room  of  the 
Exhibition  Were  cooked  on  a  standard  Falkirk  ""  Electroyl  '"  grill 
of  the  two  coniparfniopt  typo,  with  large  hot  cupboard  for  plates 
below.  The  L'lill  li.i  li-.  ,i  i  uniliMing  the  Exhibition  by  aManehester 
caterer,  Mr.  A   I      I  iilhe  uiformed  lis  that  he  was  delighted 


Falkirk  C'o.mp.v(;tl'ji  Domestic  CIkill  am)  Hot  Platj* 

with  the  grill,  and  his  customers  spoke  highly  of  its  ]iroduct.s.  He 
stated  that  it  had  the  advantage  over  coal  or  gas,  that  it  did  not  need 
special  attention,  and  could  be  looked  after  by  the  waiters  theniHclvcH. 
The  1  inie  taken  to  do  a  grill  was  also  much  less,  a  fad  which  the  public 
ap]>reciated.  Air.  I'rniston  thought  there  was  a  good  field  for 
electric  grills  in  Alanchestcr. 


The  other  large  exhibit  of  electric  cookiiit;  anil  heating  apparatus 
wasthatoftheCarron  Company,  a  lirni  whirli  has  doTic  much  i)ioncer 
work  in  this  field.  Tlie  exhibit  was  an  island  mv  near  the  cen)  re  cf  the 
hall,  and  was  one  of  the  ])rinciiial  attractions  of  the  jilacc.  The  ele(^- 
trical  portion  of  the  exhibit  was  confined  to  one  end  of  the  staiui.  The 
large  piece  in  this  section  was  a  double  oven  range  combined  with  grill 
and  hot  i)lates,  all  under  the  control  of  two  distinct  switch  and  fuse 
boiu'ds.  'The  body  is  of  cast  iron,  and  each  oven  is  double-cased  lagged 
with  non-conducting  material,  mottled  whit  eai  id  L'r(\  pdiielain  enamel 
lined,  and  lifted  with  removable  and  inter.  h:iM.!.,iMr  hangers,  one 
sheet  u-on  and  two  grid  shelves,  baking  pan  ami  nieai  hook.  Stan- 
dard Carron  heating  elements  are  fitted  at  the  toj)  and  bottom  of  tlie 
oven.  In  the  smallest  size  of  this  range  the  ovens  measiu'c  18  in. 
wide.  2.5  in.  high,  lf>  in.  deep.  The  width  of  the  double  range  overall 
is  .W  in.,  and  the  height  .'58  in.  Another  interesting  Carron  cooker  on 
view  was  their  Domestic  type,  which  is  made  in  four  dilTerent  sizes.  In 
the  smallest  of  these  the  height  of  the  complete  cooker  is  29  in.,  tlie 
measures  Ki  in.  wide,  18  in.  high,  12  in.  dcej),  and  has  a  maximum 
energy  consumption  of  2,000  watts.  JMonnted  above  the  oven  is  a 
table  "carrying  one  (>  in.  and  one  8  in.  hot-|)latc,  rated  at  (iOO  and  1,200 
watts  respectively.  Between  the  top  of  the  oven  and  the  hot-plate 
table  is  a  grill  measuring  10  in.  by  9  in.,  and  rated  at  1,250  watts. 
This  size  of  cooker  is  suitable  for  a  family  of  about  six  jjersons.  The 
oven  is  fitted  with  top  and  bottom  heat  furnished  by  two  standard 
Carron  elements  which  are  readily  iciilaceable,  and  which  can  be 
withilrawn  com])lete  from  the  oven.  Conta<l  between  the  element 
and  the  fixed  terminals  is  made  through  suitable  pin  connections. 
In  each  case,  both  the  oven  and  liot-))lates,  :i-heat  regulation  is 
provided  by  rotary  switches:  heavy  high,  medium,  low  and  olf 
positions.  The  control  board  carrying  these  switches  is  also  fitted 
with  Zed  fuses  and  indicating  lamjis.  The  connections  between 
this  board  and  the  various  sections  of  the  cooker  are  jirotecled  by  a 
heavy  armoured  flexible  lube.     In  tlie  largest  size  of  this  pattern  o£ 
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cooker  the  oven  is  rated  at  3-o  kw.  There  are  fotir  hot-plates,  one 
6  in.,  two  8  in.  and  one  10  in.,  and  the  grill  measures  14  in.  by 
10  in.,"'' being  loade<l  to  i  1,.500  watts.  Examples  Tof  i  Carron 
breakfast  'cookers  'were    also    exhibited.      The    smallest    pattern 


Considerable  interest  is  taken  in  the  "  Abbey  '  series"'cf  Carrn 
fii-es.     A  number  of  designs  of  these  were  exhibited  and  wired  up  - 
that  they  coidd  be  seen  in  operation.     These  fires  are  of  ornamental 
design,  the  metal  fraiuewDrk  surrounding  the  elements  beina  of  cast- 


C^VRKOX    DOIBLE    RaNOE    CoOKEB, 

of  these,  which  rctails^at  a  guinea,  is  a  grill  toaster  and  hot-plate 
which  measures' inside  10  in.  by  5J  in.  by  9  in.  It  is  provided  with  a 
single  heating  element  which  is  loaded  to  1,250  watts,  there  being 
only  one  heat.     A  slightly  larger  size  measiu-es  17  in.  by  12J  in.  by 


Caiikon  Domkstk;  Cookkr. 

12J  in.,  and  in  addition  to  the  grilling  element  is  fittc<l  with  a  iiol- 
plafr,  which  in  mounted  imrneillalely  above  the  grill.  The  con- 
lr.))||ng  HwitehcM.  which  arc  of  the  thrce-hcat  pattern,  are  carried  on  H 
snmll  cxt(  iiHion  lira<ket  at  the  right-hand  of  the  nppariitUB. 


Cakeux   Klectkk:   Fike. 

iron  finished  either  in  art  black,  majolica  enamel,  armour  bright  or 
electro-brassed.  The  element  consists  of  a  spiral  nichrome  wire 
emijedded  in  deep  grooves  in  a  fireclay  block.  This  block  is  semi- 
circidar  in  shape  and  of  unit  sizes,  having  five  horizontal  grooves. 
The  elements  are  suitably  su])ported  v.ithin  the  frame,  and  the  con- 
i:ectio!is  are  brought  to  a  three-heat  control  switch  fixed  in  the  base 
of  the  fire.  The  iciiiiiiMN  are  totally  enclced.  These  fires  are 
designed  to  be  sci  iii  :i  -iiiiiMe  mantle  with  tile  surround  and  kerb. 

The  ironnionuc  r  lias  p.iiil  oreatcr  attention  recently  to  the  electric 
vacuum  cleaner  than  he  did  a  few"  years  ago,  a  fact  which  is  probably 
explained  by  the  lowar  prices  at  which  thes.-  handy  little  machines 
can  now  be  retailed.  The  average  householder  will  pay  £o.  5s.  for  a 
cleanei.  and  the  manufacturers  are  gradually  apjiroachiiig  this  con- 
venient and  attractive  po]3ular  price.  Several  machines,  which  may 
be  termed  "  popular  models,"  were  shown  at  the  exhibiLion.  Messrs. 
(1.  Gibson  &  Co.,  Wellington-street,  (Uasgow,  arc  the  agents  for  the 
■"  Doty  "  cleaner,  a  machine  which,  though  diminutive  in  appear- 
ance, is  powerful  in  action.  Its  principal  feature  is  the  placing  of  the 
motor  iaside  the  dust  bag  in  such  a  way  that  it  is  kept  cool  by  the 
air  of  suction.  The  aluminium  housing,  which  also  forms  part  of  the 
cleaning  nozzle,  is  made  c\lindrical  at  the  point  at  which  the  bag  is 
secured  in  position,  and  the  motor  body  is  concentric  with  this 
housing.  Within  the  mouth  of  the  nozzle  is  a  rotary  brush  which 
is  kept  turiiini;  in  both  ciircc, ions  by  the  back  s;'t  of  vulcanite  castors 
on  which  the  machine  runs  :  the  drive  from  the  castor-wheel  spindle 
to  the  brush  is  by  a  small  enclosed  chain.  The  same  firm  exhibited  a 
line  of  cleaners  known  as  the  "  Dumore."'  but  this  is  a  larger  machine 
and  higher  iiriccd  than  the  "  Doty."  Tliis  machine  has  a  hori- 
zontal motor  with  its  axis  parallel  to  the  suction  nozzle.  Two 
draught  fans  are  lilted  to  the  motor,  one  at  each  end  of  the  arma- 
ture shaft.  The  aluminium  casing  of  the  machine  is  divided  near  its 
centre,  and  tlu'  u|)]:cr  half  may  b;>  removed  to  give  access  to  the 
motor  and  the  fan  blades.  .As  with  the  "Doty"  madiiiu'.  tho 
motor,  though  small,  cannot  get  hot,  because  it  is  placed  direct  1\  in 
the  path  of  the  incoming  air.  Both  these  machines  are  fitted  «iih 
self-contaiiu'd  push-bar  switches,  forming  an  integral  part  of  the 
handle',  and  placed  near  its  upper  :>nd.  Mcs-si-s.  Gibson  &  Co.  are 
the  British  agents  for  "  Dumore  "  electrical  s|)ccialities,  and  apart 
front  the  vacuum  clcanci-s,  one  of  the  most  interesting  of  these  is  a| 
self-contained  motor-driving  for  sinving  machines.  It  should  l'o  a' 
long  way  to  solve  the  rather  Irouble.somc  problem  of  the  elect  ricall 
operation  of  the  domestic  sewing  machine.  t 

The  outfit  com])rises  a  small  motor  -^  h.p.,  to  the  casing  of  which 
is  attached  the  bracket  for  clamping  the  machine  to  the  sewing- 
machiuc  table,  a  jockey  i)ullcy  for  th?  driving  belt,  and  a  switch 
within  the  nu)tor  casing  actuated  by  a  pidl  chain.  The  lever  which 
operates  the  switch  is  so  linked  up  with  the  jockey  pulley  that  when 
the  chain  is  iiidlcil  the  motor  is  started,  aiul  the  pulley  jiiita  the 
rcijuisite  tension  on  the  belt  to  run  the  sewing  maihiiie.  The  pu" 
chain  is  attached  to  tlie  ordimiry  treadle  of  the  sewing  niaehino,  the 
connecting  rod  for  treadle  operation  being  ivmovcd.  There  w 
sullicicnl   play  in  the  moxcniciit  of  the  switch  ami  jockey  i>ullcy 
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REGENT 
PALACE 
HOTEL 

PICCADILLY  CIRCUS,  LONDON,  W. 


THE  LARGEST  AND  MOST 
UP-TO-DATE  HOTEL  IN  EUROPE. 

There  are  over  1,000  bedrooms, 
and  in  each   of  these  a 

BELLING 
ELECTRIC  FIRE 

is   available. 

We  make    Electric    Fires  for 
all   purposes. 

BELLING  &   CO., 
Electrical      Heating      Specialists, 
Derby  Rd.,  Edmonton^  London,  N„ 


evers  to  admit  of  considerable  speed  variation.  As  this  is  obtained 
nechanically  and  not  electrically,  the  driving  arrangement  is  much 
implified.  The  average  housewife  is  not  attracted  to  resistance 
)Oxes  and  control  switches,  and  it  is  useless  enc'eavouring  to  supply 
ler  with  anythhig  electrical  which  i.s  not  absolutely  simple.  If 
Messrs.  Gibson  push  this  sewing  machine  motor  it  ought  to  have  a 
>ig  sale. 


attachments  for  cleaning  furniture,  &c.  A  .-iiu'.!!  handle  is  screwed 
into  the  side  of  the  iiiachiiio,  and  with  this  it  can  be  used  in  the  hand 
and  passed  over  the  upholstery  to  be  cleaned.  The  lei'g  ha!>dlo  is 
removed  and  also  the  large  bag,  the  place  of  the  latter  b?ing  taken 
by  a  smaller  bag,  which  is  of  ample  size  to  collect  the  amount  of  dust 
which  is  usually  met  with  in  upholstery.  An  adjur.table  slide  is 
provided  for  use  over  the  nozzle  of  the  cleaner  when  il  is  li-iiL'  used 


1)1  -MOKB  >Sewi><;   Machink  .MOTOII. 

A  line  of  small  vacuum  cleaners  was  alsoexhibiled  on_a|stand  which 
contains  a  quantity  of  electrical  apparatus  by  Jlessrs.  E.  O.  Walker  & 
'■^o..  Cannon-street,  Manchester.  One  of  these,  the  "  Gem,"'  is  a 
popular  price  machine,  and  is  fitted  with  a  vertical  motor  mounted 
over  the  suction  nozzle  easing.  The  air  is  drawn  almost  directly 
into  the  dust-tight  collecting  bag,  taking  only  one  turn  roimd  the 
casing  itself.  A  separate  brush  with  stitf  bristles  is  placed  acro.-H  the 
month  of  the  nozzle,  and  this  is  intended  to  remove  threads  and 
-lirnilar  material  from  thenapof  the  carpet,  the  suet  ion  of  the  air  taking 
Ihcni  into  bag.  The  novelty  of  the  machine  lies  in  its  light  weight, 
and  this  is  taken  advantage  of  to  dispense  with  the  usual  ho8c  nntl 


IKi^'Cl 


ViEAVs  OP  TUE  Gem   Vacuum 
Cleaner,   suowiNii    Method 

OK  USINH    IS    TUE     HaND    F": 
J'"UBNITURE   Cl.BANI.N«,    &C. 

ai  a  hand   machine.     The   i'.tia 
e'Tectively  usctl  in  corners.     The 
cleaner,   known  as  "  the  Bee.  "   \ 
selling  and  technical  interest. 


1,^5^«^^ 
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B.T.-H.  STEAM.  WATER  AND  AIR  FLOW  METERS. 

We  aathcr  from lU-.siriiitivo  list  Xo.  (i.oUU  that  ths  Britisl'  Thomson- 
Houston  Co.  have  developed  a  flow  meter  which,  without  the  use  of 
weighins  tanks,  scales  or  other  ■special  apparatus,  -will'accurately 
determine  the  amount  of  steam,  air  or  other  fluid  flowini;  in  a  system 


trailing  pipe  after  the  maimer  of  a  steam  ejector.  Due  to  the  di{ 
ference  in  jiressure  in  each  of  the  limbs  of  the  U-tube,  the  mercury  is 
deflected  imtilZ-he  unbalanced  column  exactly  balances  the  difierential 
pressure.  It  is  from  the  degree  of  unbalancing  of  the  mer<mrv 
columns'that  measurement-^^are  made  of  the  amount  of  steam,  water 
or  air  flowing  in  the  main.  ., 


Reservoirs 


Trailing  Set 

Leading  Set' 


Normal  \'elocity  Nozzle  for  Flow  Meters. 


of  piping  or  closed 'conduits.  These  flow  meters  can  be  supplied  to 
measure  the  quantity  of  steam,  water  or  air  flowing  hi  pipes  of  any 
diameter  and  imdei-  any  conditions  of  pressure  or  temperature 
encountered  in  commercial  practice.  These  mstruments  are  thus 
capable  of  furnishing  information  of  great  value  in  the  economical 
management  of  any  manufacturing  hulustry  or  generating  plant. 
The  general  principles  of  flow  meters  for  steam,  water  and  air  are 
exactly  the  same,  the  instruments  differing  only  slightly  m  their 
actual  design  to  suit  the  physical  characterbtics  of  the  three  agents 
to  which  they  are  applied. 

B.T.-H.  Hteam  flow'meter.'i  are  adapted  for  the  measurement  of 
steam  generated  by  a  single  boiler  or  battery  of  boilers,  steam 
delivererl  to  any  section  of  a. manufacturing  plant,  steam  consump- 
tion of  turbines,  reciprocating  encines  and  pumps.  &c.  These  meters 
facilitate  the  operation  of  equali-ing  the  load  on  uulividual  boilers 
of  a  battery,  and  are  also  valuable  in  the  detection  of  losses  cau-sed 
bv  leaks  between  boilers  and  the  points  of  consumptitn.  or  leaks  in 
the  boilers  themselves,  which  would  be  indicated  by  a  large  diflterence 
in  the  water  input  and  steam  output. 

B.T.-H.  water  flow  meters  afford  a  convenient  and  accurate 
method  of  measuring  output  of  a  pumping  i)lant,  consumption  of 
large  waterworks,  water  turbines,  condensers  and  boilers,  slip])agc 
loascs  in  pumps. 

B.T.-H.  air  flow  meters  are  also  suitable  for  measuring  the  amount 
of  air  delivered  to  any  section  of  a  manufacturing  plant  and  blast 
furnaces,  mines,  for  operating  drills  or  ventilation  purposes,  and  are 
of  considerable  value  in  determining  the  efliciency  of^  compressors 
and  the  various  classes  of  compressed  air  nmchinery.  These  meters 
are  also  of  a.ssistance  in  detecting  losses  caused  by  leaks  between 
uir  compressors  and  the  points  of  consunij)tion. 

Flow  meters  can  also  be  adapted  accurately  for  measuring  the  flow 
of  oil  if  desired.  Information  dealing  with  this  type  of  meter  will 
be  furnished  on  request. 

If  thc>  temiicrature  and  pressure  of  steam  flowing  through  a  pii)o 
remain  constant,  then  the  quantity  of  steam  jiassing  any  jiouit  in 
the  pii>e  will  be  proi)ortional  to  its  velocity.  A  si)ecially  shaped 
j)ijK-.  is  inserted  in  the  steam  main,  so  that  its  two  oi>cnings  lie  m  the 
path  of  the  steam.  The  leading  oin-ning  faces  against  the  direction 
of  flow,  and  the  trailing  cpening  faces  in  the  direction  of  flow  of  the 
Ktcam.  water  or  air  In-ing  measured.  The  two  oi)eiiings  are  con- 
nected by  u  vertical  U-shaped  tube  containing  mercury.  It  is 
evifleiit  tiinl  the  slcum.  water  or  air  when  (lowing  through  the  main 
impinges  against  the  leading  oixriing.  setting  up  a  pressure  in  the 
l.-.iding  pipe  ei|ual  to  the  static  pri'ssure  together  with  the  pressure 
due  to  111,,  velocity  head.  The  dragjof  Ih-'ga:  or^flnid  over  th(^ 
trailing  o,  iiiini;.  on    the  other   hand,    lowers _the^  pressure  in   the 


A  specially  designed  I'itol  tube,  t«>rmed  a  nozzle  plug,  is  tisi'd  K> 
the  measurement  of  normal  velocities,  and  is  screwed  mto  the  pi] 
at  the  jjoLnt  where  the  steam,  water  or  air  flow  is  to  be  determinci 
This  nozzle  plug  is  composed  of  a  double  conduit  tube  extendir 
across  the  pipe  diameter,  each  conduit  having  a  separate  set 
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TO 


FACTORIES  EXTENDING 
WAR    SERVICE. 

SEND      XJS     YOUR     ENQUIRIES. 

We  have  completed  articles  and  parts  which  can  be  quickly 
assembled  in  stock  tor  the  following  :^ 

ARMOURED  SWITCHGEAR,  6,000  fo  12,000  voits. 

IRONCLAD   DRAW-OUT   SWITCH   PILLARS,  soo  to  3,000  volts. 

„  DISTRIBUTION     BOXES  (up   to   400  amps,  per   way). 

„  SWITCH    TYPE     FUSES,  50  amps.  s/Vrg/e  po/e. 

SWITCHES  (Air  or  OH  Break  Patterns). 
WALL    PLUGS  (For  PORTABLE  DRiLLS  and  LIGHTING). 


A.  REYROI.LE 


&  CO., 
LTD. 


HEBBURN-ON-TYNE. 
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openings.  As  the  leadir  g  sot  in  the  normal  velocity  nozzle  plug  extends 
a|>,,roximately  across  tho  di  meter  of  the  pipe,  thevelocity  pressure 
transmitted  to  the  meter  is  the  mean  of  that  due  tc  the  flow  of  the  gas 
or  fluid  rather  tlian  the  velocity  at  a  single  point  in  the  main,  as  Ls 


Manufacturers  of 


Indicating  Recording  Flow  Meter  on  Bracket. 

the  case  with  the  olementiin'  form  of  Pitot  tuhe.  The  introduction 
of  the  nozzle  plug  in  the  mam  causes  no  appreciable  droi>  in  the 
))ressurc,  even  at  a  high  rate  of  flow.  There  are^ribs  on  the  head 
of  the  nozzle  plug  fc  r  radiating  i)urposes.     The  same  normal  velocitv 


1  NSTAI.LATIO.S  OK  InUKATING  .STKAM  I'LOW  .MtTEKS. 

nozzle  I  lug  can  be  used  with  any  type  of  B.T.-H.  flow  meter  for 
inea.suring  either  steam,  water  or  air. 

The  meter  may  be  located  in  any  desired  place  above  or  below  the 
nozzle  jilug  or  orifice  tube,  to  which  it  Ih  connected  by  two  small  iron 

[Ferranti  Ltd 

Central  House,  Kingsway.   London,   W.C. 

SWITCHQEAB.   TBaNSFOBMEBS,  METEBS, 
ELECTBIO    HEATING    &    COOKIMa    APPABATUB.    i 

j  Hrllf  for  llliitlrr  "  JV," 


PHOSPHOR  BRONZE, 

GUN  METAL,  MANGANESE  BRONZE, 

Brass  and  Copper 


Tubes,  Sheets, 

Rods,  Wire,  and 
CASTINGS. 

PHOSPHOR  TIN. 

PHOSPHOR  COPPER. 


CHARLES  CLIFFORD  &  SON,  Ltd. 


BIRMINCHAM. 


^'l' 


jjipes.  the  distance  between  the  nozzle  plug  or  orifice  tube  and 
being  immaterial.  All  necessary  valves  and  imicns  are  sup] 
with  the  instrument.  Under  ordinary  conditions,  the  only 
material  needed  for  mstallation  is  the  piping  between  the  meter  am 
its  nozzle  plug  or  orifice  tube.which  must  be  supplied  by  the  custoniei 
An  installation  of  B.T.-H.  steam  flow  meters  is  shown  in  one  o 
tile  illustrations,  which  cleai'ly  iiidicates  the  facility  with  which  thes 
meters  may  be  installed  and  also  the  small  space  occupied  by  them. 


ORDERLINESS  AND  ECONOMY. 


"  When  seen  make  ;■,  nolc  ot  "  is  always  j;ood  iulvitr,  ami  th. 
business  man  should  make  immediate  record  of  the  thousand  anc 
one  items  which  occur  to  him  and  which  at  the  moment  he  caiino 
attend  to.  The  most  unsatLsfactory  method,  however,  is  to  mak' 
a  jotting  on  any  piece  of  paper  which  lies  hrndy — more  often  thai 
not  it  gets  mislaid.  A  scribbling  block  is  always  u.seful,  l)Ut  often 
owing  to  a  false  sense  of  economy,  it  is  not  as  widely  used  as  it  migh 
be  outside  the  chief's  oflfice.  A  newline  of  pads,  the  "  City  Scribbler," 
is  i\ow  obtainable  at  the  moderate  price  of  I7s.  a  gross  (or  unde 
l.Ul.  each  !),  carriage  free  to  any  station.  The  size  of  the  block  i; 
8  in.  by  5  in.,  and  the  quality  of  the  paper  appears  to  be  excellent 
judging  by  the  sample  submitted  to  us.  The  business  man  shouli 
send  for  a  supply  to  the  makers,  Elsworth  Bros.,  Bowman-lane,  Leeds. 


WOTAN  SALES. 


The  sales  and  advertising  departments  of  Mcs.srs.  Siemens  Brother 
Dynamo  Works  (Ltd.).  incanclescent  lami)  and  fittings  department 
Dalston,  have  now  been  transftPied  to  39,  l'])])er  Thames-street 
E.C  I'rom  this  address  the  combined  lamp  and  su]iplics  businea 
will  in  future  be  controlled.  The  rc-arrangemcnt  has  been  inadi 
essential  by  the  rapidly  increasing  turnover  of  \\'otan  and  Tantalun 
lamps.  Kxtensions  in  the  manufacturing  departments  have  beer 
made  from  time  to  time,  and  it  will  be  remembered  that  e.xceptionallj 
large  premises  at  S!iacklcwell-la"e  wore  occupied  some  three  yeaK 
ago  to  jjrovide  store  accommodation  for  the  large  stocks  held  by  the 
company.  Although  this  released  a  certain  amount  of  space  and 
temporarily  ea-.cd  the  situation,  the  introluction  of  new  types  oi 
lamps,  including  gas-filled  lani]).-..  demanded  thai  further  extcnsionf 
should  be  made.  .Vs  a  result,  Dalston  works  will  now  be  devoted 
solely  to  lamp  matiufacture,  and  the  oulj)ut  correspondingly 
creased,  .■\part  from  these  consideraliors,  it  is  hoped  that  the 
centralisation  of  the  lam])s  and  littiugs  selling  oiganisations  will 
prove  to  the  convenience  of  their  numerous  customers.  All  corre- 
spondence relating  to  Dalston  material  should  be  addressed  to  .'19, 
riiirrTbanics  street,  V..('. 


Insulation 


The  only  satisfactory  substitute  for 

Asbestos  Wire:  also  for  flexible 

leads,  etc.    AMPLE  STOCK.S. 


H.  HARTJEN  &  CO.,  35  37.  NOBLE  STREELi2!!£2!LL£:. 


PrinUJ  and  PubUthad  by  GEORGE  TUCKER,  at  tlio  EdIlorUI,  PrlnHne  and  Publbhlng  Ofni.»s.  1,  2  and  3,  Sali3BUKY  Court,  Flbbt  Strbbt,  In  the  Clly  o( 

LONDON.  Friday,  luim  lb.  1913. 
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When  ciie  of  the  electriral  surveyors  of  tlie  British  Engine, 
Boiler  &  Electiica]  Insurance  Co.  was  inspecting  a  motor, 
10  amperes  200  volts,  with  carbon  brushes,  a  few  days  ago,  one 
of  the  girl  employees,  who,  our  inspector  presumed,  starts  the 
machine  up,  came  to  liim  and  asked :  "  What  made  the  motor 
fire  up  when  she  oiled  the  commutator  ?  "  "  Surely  you  do  not 
put  oil  on'the  commutator  ?  "  the  inspector  said.  She  answered 
that  she  did.  The  inspector  then  explained  to  her  where  to 
oil  the  bearings.  The  commutator  and  brushes  do'not  appear 
to  have  suffered  anv  harm  •    •  . 


Event  of  the  Wekk. — Mr.  C.  H.  Wordinghaniasthecandic 
friend  at  the  I.M.E.A.  Convention. 


The  I.M.E.A.  Limerick  :— 

There  once  was  a  "  chief  "  named  Wordingliara. 
This  the  sad  tale  concerningliain. 

From  the  Inst.E.E.  pews  ^ 

He  just  "(lamped  "  all  the  views 
Of  hi.s  friend.s,  instead  of  confirmingham. 
*  *  *  * 

At  the  Point  Five  dinner  last  week  we  related  an  anecdote 
having  a  bearing  ou  electric  cooking.  Recently  a  domestic 
desired  to'enter  the  ser\'ice  of  a  parson  as  a  good  plain  cook, 
and'gavel^as  a  reference  the  name  of  a  second  parson.  The 
latter,  in  response  to  an  incjuiry  as  to  the  qualifications  of  the 
api)licant,  replied  somewhat  as  follows  :  As  to  the  woman  being 
i;ood,j_he  had  insufficient  information  on  which  to  base  an 
opinion  ;  as  to  her  being  plain,  her  face  was  sufficient  evidence  ; 
and  as  to  her  being  a  (-ook,  he  could  reply,  in  the  language  of 
the  Old  Testament,  that  every  dish  she  sent  up  was  either  a 
burnt^offering  or  a  sacrifice  of  blood.  The  moral  of  the  story 
was  evident,  for  if  the  parson  had  availed  him.self  of  an  electric 
'ooker  he  would  have  had  no  burnt  offerings.  On  the  other 
iiand,  if  the  consumer  desired  all  the  succulent  juices,  a'mini- 
oium'cf  shrinkage,  or  even  a  sacrifice  of  blood,  all  this,  and 
nuch  more,  was  at  his  disposal. 


I'AST-^RESIDE^T  rillilSTIK,   WHO  WOII.D   NOT   PoSE,   BUT  W.\S 
'■  S.NAri'ED  "    .M.r,   THE   8ame. 


The  bonmot  of  mo.st  Conventions  with  engineers  is  '"  Have 
you  seen  my  chairman  ?  "  Let  it  be  noted  for  future  Con- 
ventions that  the  chairman  no  more  wants  the  engineer  than 
vice  ver.sa.  The  war  will  do  away  with  many  a  farce;  let  it  do 
away  with  tliis  one. 

Per RANT I  Ltd 

Central  House,  KIngswa/,  London,  W.C.  i 

SWITCHQEAB,   TBAN8F0BMEBS,  METEB8,    ' 
ETiECTBIC     HEAima    &    COOEINQ    APPABATUS. 

WritK  for  Hinder  ••  N." 


A    1'eW    L.M.E.A.     E.NdlNEEHS    LEAVING    THE    INSTITUTION.        LlEUT. 

t^  _j  _    [_;Tayloe  (Middlesbkouoh)  on  the  Right. 

_  Mr.  W.  P.^Hancock,  power  superintendent  of  the  Boston 
Edison  Company,  has  informed  the  editor  of  "  Edison  Life  " 
that  he  has  received  The  Electrician  Hotplate  No.  160.  The 
editor,  in  commenting  upon  it,  says  that  "  When  attached  to 
110  volts  of  modern  electricity  the  units  of  the  plate  glow  with 
pleasure  and  give  off  sufficient  warmth  to  keep  water  from 
freezing  on  the  surrounding  metal."  He  goes  on  further  to 
state  that  "  We  understand  that  this  hotplate  has  passed  the 
bureau  of  safety  and  the  insurance  underwriters,  as  the  appliance 
is  designed  primarily  for  '  safety  first '  and  heat  last — -if  ever." 
*         *         *         * 

Dear  K.V..\.  :  Ycm  may  perhaps  be  interested  in  the  fol- 
lowing notice  which  I  came  across  recently  displayed  in  a  pro- 
minent position  outside  a  local  house  :^ 

ELECTRIC  LIGHTING 

BY 

-.  .  (Ltd.), 

Plumbers,  &c. 
Tliis  elfort  is  doubtless  t)'pical  of  a  large  luunbcr  of  wiriug  con- 
ti'actors  (.so-called). — Yours-  faithfully,  P.  It.  C. 

Mr.  Lackie  jjroduced  the  pibce  de  rcsinUincc  in  informing  the 
meeting  at  the  I.M.K.A.  Convention  on  Thurtsday  (17th)  that 
one  of  the  consumers  in  an  all-clcctric  hou.se  in  Glasgow  had 
used  16,000  units  per  annum.  This  augurs  well  for  electricity 
supply  across  the  border. 


THE  "  POINT  FIVES. 


.Mr.  .1. 
Mr.  11 
Mr.  \V. 
Mr.  T. 
Mr.  A. 
Mr.  C. 
Mr.  A. 
Mr.  E. 
Mr.  J. 
Mr.  S. ' 
Mr.  F. 
Mr.  \V, 


Horace  Bowdou  (l'()|ilar). 
V.  Street  (Southampton). 
'.  H.  Cooke  (Luton). 

Holes  (Bradford). 

S.  Blackman  (.Sunderland). 

S.  David.son  ( IJarnes). 

H.  Sealirook  (St.  Marylo- 

11.  Hill  (Reading),   [bono). 

W.  Hamo  (York). 
T.  Allen  (W'oivorhainpton). 

VV.  Piirao  (Carlisle). 
,  O.  I'ieUvanco  (Wrexham). 


.Mr.  II.  (Iray  (iVccriiigton). 
Mr.  S.  K.  FecKlon  (Slieffioid). 

(West  Ila:tlopool). 

Mr.J.VV.Roaucham|)(West  Ham). 
Mr.  A.  H.  Shaw(llford). 
Mr.  C.  Furnc.s3(  Blackpool). 
Mr.  C.  M.  Shaw  (Worcester). 
Mr.  H.  A.  Nevill  (Wakefield). 
Mr.  Frank  Ayton  (Ipswich). 
Mr.  C.  N.  Hefford  (LeeUa). 
Mr.  S.  E.  Britton  (Cheater), 


PLATINUM 

J.    BLUNm:LL"&°  .SONS, 

GOLD,  SILVER  «  PLATINUM  REFINERS,  199,  WAROOUR  STREET.  W. 
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SIEMENS 


EL.ECTRIC     MOTORS 


Part  of  small   Motor  Shop, 
Stafford  Works. 


SIEMENS  BROTHERS  DYNAMO  WORKS  LIMITED. 

HEAoOrficB:  CAXTON  HOUSE,   V/E3TMINSTER,  S.W. 
Telephonsi  Gesrard  860.  Telegrams:  "  Sihmbralos.  Vic,  Lcndom." 

Supplies  Dept.  :    38  &  39,  UPPER  THAMES  STREET,  E.G. 
Telephone:  City  5350.  Telegrams:  "  Sibmotor,  Cbnt.,  London." 

HOME  BRANCH  ADDRESSES: 
Birmingham — Central  Ho  .  New  St    I     Manchester— 196,  Deansgate. 
Bristol — 30,  Bridge  Street.  Newcastle — 64-68.  CoUlngwood 

Cardiff— 69,  St  Mary  Street  Sheffield— 22,  High  St      (Bldgs. 

Glasgow— 65,  Waterloo  Street.  I    Southampton— 46,  High  Street. 

Branches  In   Principal   Tow/ns  Abroad. 


A  NEW  TUMBLER  SWITCH. 

Various  attempts  have  bt-cii  made  from  time  to  time  to  introduce 
into  the  ordinary  tumbler  switch  a  positive  ()uiel<  malie  and  break 
action,  which  it  has  proved  fairly  easy  to  a])ply  to  the  lever  pattern 
of  larger  size.  We  have  received  from  Messrs.  .1.  H.  Tucker  &  Co.. 
Birmingham,  samples  of  a  tumbler  switch  which  is  fitted  with  a 
distinctly  novel  form  of  action.  It  is  a  little  difficult  to  describe, 
although  in  fact  it  is  quite  simjile  in  <(mstruction.  An  ordmary 
j)attem  ball  socket  dolly  is  used,  and  the  inner  end  of  the  dolly  lever 
is  U-shaped,  with  two  pins  projecting  from  the  outer  side  of  the  arms 
of  the  U.     The.se  pins  engage  with  a  swinging  link  which  is  also 


Two-way  Switch. 

I'-shaped  and  pivoted  near  its  centre  u])on  a  couple  of  pins  which 
project  internally  from  the  supporting  sjuldle.  This  swinging  link  is 
providHJ  on  the  under  sideof  the  pivotal  point  with  a  bridge,  from  the 
centre  of  whiih  is  a  long  pin  which  pa.s.ses  through  a  helical  spring. 
The  freo  end  of  this  pin  is  loo.sely  linked  to  another  U-shaped  lever 
whi(Oi  carrici  the  moving  contact  of  the  switch,  the  current  carrying 
jiorlion  being,  however.  insulatcKl  from  it  by  thin  sheets  of  mica. 
The  movement  of  the  dolly  sets  the  swinging  link  in  motion  about  its 
jiivolal  point,  and  jmts  the  helical  spring  into  compression,  this 
coiii|)rrs.Minn  hi  i.ig  at  its  maximum  as  the  link  pa.Hses  over  the  dead 
cinlre.  Iiimim  rlialely  it  bus  jiassed  llie  dead  centre  the  ))re.ssure  of 
the  spring  is  .i,.|.|ie<l  to  the  llickiiig  ovit  iif  the  switch  arm.  The  net 
reiiull  ii4  that  biilh  in  the  lorward  and  backward  movement  of  the 


swinging  linkM:he  switch  arm  is  rapidly  carried  into  or  out  of  the 
lixed  contacts.  We  have  vainly  strived  to  arrest  the  position  of  the 
switch  arm  midway  between  the  on  and  off  positions.  Xo  matter 
how  slowly  the  dolly  is  moved,  it  is  quite  impossible  to  make  or  break 
contact  other  than  Avith  a  snap  action.  The  illustrations  give  a 
fairly  good  idea  of  the  switch  movement,  but  we  wovdd  recommend 
interested  contractors  and  consulting  engineers  who  have  not  yet 


.Section  thruUoh  Two-w.iY  Sw^TCH. 

received  a  sample  switch  to  apply  to  Messrs.  J.  H.  Tucker  &  Co.  for 
one.  The  switch  is  of  small  diameter,  the  base  being  only  2^  in., 
and  the  overall  projection  is  only  U  in. 

In  accordance  with  Messrs.  Tucker"s  custom  in  producing  new 
switches,  they  invariably  test  an  ordinary  sample  by  switcloing  it  on 
and  off  a  number  of  times.  In  the  case  of  this  particular  switch,  we 
gather  that  it  has  been  mechanically  operated  over  2,000.000  times 
without  lircaking  down,  either  mechanically  or  electrically.     \\'e  an- 


asked  to  state  that  the  switch  is  now  ready  for  the  market  in  both  the 
one-  and  two-way  patterns.  We  must  certainly  say.  in  conclusion, 
that  the  switch  is  one  of  the  neatest  and  simplest^that  has  been 
brought  to  our  notice  of  recent  years.  The  metal  parts  of  the  switch 
are  all  in  best  brass,  and  the  helical  spring  is  coppered  to  safeguard 
against  rusting.  The  terminals  are  also  of  the  loo;)ing-in  pattern, 
with  ])inching  screws  set  at  an  angle  in  the  ordinary  way. 


GLASGOW  SMOKE  ABATEMENT  EXHIBITION. 


I'reparaliuns  arc  now  Leiiij;  iiuulc  for  an  ini|)oriaut  .Smoke  Abate- 
ment Kxhibition  at  Glasgow  a  few  months  hence,  and  this  fact 
recalls  the  great  success  which  attended  the  two  previous  enterprises 
of  this  kind  held  in  this  city.  At  the  last  local  .Smoko  .\batement 
K.xhibition  no  fewer  than  a  hundred  thousand  visitors  from  variotis 
parts  of  Scotland  passed  through  the  turnstiles,  and  this  amjily 
proves  the  wisdom  of  the  (ilasgow  Corporation  bestowing  tlx-ir 
civic  blessing  upon  such  inidertakings.  The  forthcoming  oxhilvition 
will  be  under  the  patronage  both  of  the  Glasgow  Corporation  and  of 
the  local  branch  of  the  ISmokc  Al)a,tement  League  of  Great  Jlritain, 
and  it  is  anticijjated  that  many  of  the  loading  firms' throughout  the 
country  pos,sessing  specialities  in  smokeless  fuel  and  eninbustion,  as 
well  iis  in  heating  and  lighting,  either  by  il!i»  or  olcetri<ity,  will  eo- 
op<'rat<'  with  the  promoters  in  an  enthusiastic,  desire  to  make  the 
venturo  even  better  than  any  of  its  predeces.sors.  We  understand 
that  the  preliminary  classitii'ation  of  probable  exhibits  embraces  no 
fewer  than  15  sections  -  including  smokeless  fuels,  tlomestie  heating, 
ga,M  stov.'s,  gas  heating  aiipliances,  electric  apparatus  of  all  kinds, 
ventilating  fans,  dust  preventing  contrivances,  and  shoj)  window 
lighting  specialities  and  already  a  considerable  amount  of  the  stall 
.space  has  been  taken  up  by  ent.'rprising  lirms.  The  exhibition 
will  be  held  in  the  ExhibilionHall,  New  City-road,  (;ia.sgo\v,  and  wo 
are  a,ske(l  to  mention  that  Mr.  .lames  M.  I'Ver,  :i8,  Bath  street, 
(Jliusgow,  who  is  acting  as  manager,  will  furnish  any  intorosteil  reader 
with  any  further  nreliminarv  information  dosii-cd. 
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\  MODERN   ELECTRICALLY   DRIVEN   AND  LIGHTED 
SHOE  FACTORY. 

Messrs.  W.  Edwards  &  Son  have  recently  erected  a  three-storey 
actory  in  Norwich  in  which  no  points  have  been  overlooked  which 
vould  safeguard  the  health  and  welfare  of  theii-  operatives,  or  enable 
hem  to  turn  out  a  greater  quantily  of  a  superior  article,  in  the 
uinimum  of  time  with  the  least  expenditiu-e  of  effort.  The  builfling 
s  of  reinforced  concrete  and  occupies  the  site  of  the  ancient  pah\ce  of 
he  Dukes  of  Norfolk  on  the  banks  of  the  river  Wensum.  The 
vindows  are  large  so  as  to  admit  an  abimdance  of  light,  and  the 
,  lit  ilation  and  general  hygienic  arrangements  have  been  so  designed 
>  111  supply  ideal  working  conditions  and  healthful  surroundmgs. 
n  addition,  the  flat  roof  of  the  building  has  been  laid  out  as  a  garden 

0  provide  the  employees  with  a  recreation  gxoimd. 

To  the  factoiy,  null,  or  workshop  owner,  the  question  of  obtaining 
he  necessary  power  to  drive  his  machinery  and  to  light  his  establish- 
uent  is  of  vital  imjjortar.cc.  The  wty  in  which  he  solves  this 
iroblem  will  erormously  affect  the  operation  of  his  works,  and,  m 
lust'  days  of  keen  competition,  will  make  the  difference  between 
•rotit  and  loss.     The  modem  manufacturer  cannot  afford  to  employ 

1  \    lint  the  most  efticiert  and  up-to-date  methods,  whether  they 
li  I    to  themachiie  drive,  lighting,  staff    organisation    or    book- 

..  I  mg. 

^![  srs.  Edwards  are  fcrt urate  m  bcirg  able  to  secure  their  supply 
•  \  I  lictricity  from  the  mains  of  the  Norwich  C'orporat ior .  whost; 
iKiiiZos  are  low,  making  it  an  attractive  centre  for  boot  manu- 
,u  t  liters  who  are  contemplating  fresh  fields  of  o]Jeration.  The  maxi- 
luiiii  floor  space  has  been  secured  in  their  factory  by  placing  the 
,i.otoi-s,   which   drive  the    iiiachinpiy.    ri'nv   ti>    the   cfiliri   i'>    iron 


1 1  ai  1  Irs,  grouping  the  machir cs  they  drive  so  that  the  smallest  number 

'f  In  lis  and  lire  shafts  are  required.     As  it  is  a  function  of  the 

III  trie  n.otor  to  operate  equally  well,  whether  placed   on   floor, 

lillir  or  ceiling,  there  has  been  no  sacrifice  in  efficiency  by  placing 

'      motors  r.ear  the  ceiling  as  Messrs.  Edwards  have  done.     Two 

of   motors   have   been   standardised   for   use   throughout   the 

iiy,  i.e.,  10  H.P.  and  l.'i  ji.p  ,  will  speeds  of  1,000  revs,  per  min. 

It  iiu.y  be  nf  interest  to  bntfy  svn!n;ari::e  the  advantages  of  the 

li  I  trie  orive  : — 

1.  T  he  cost  is  always  proportional  to  the  acteal  work  dene. 

2.  Whether  under  or  overloaded  the  electric  motor  is  always  highly 
iff.cicnt. 

3.  No  att(  ntinn  and  few  and  inexpensive  ie|  aiis  necessary. 

4.  Elictiic  motois  aie  easily  and  quickly  installed,  and  te(|uirc  no 
special  foi  lulation  or  alteration  to  existing  Briangcmcnts. 

6.  Electric  motors  are  small  and  compact,  and,  if  necessary,  can  be 
fixed  to  wall  or  ceiling.  In  any  case  only  a  negligible  amount  of  space  is 
oecupied. 

(>.  A  single  machine  can  I;e  used  at  any  time  without  running  the  »  hole 
I  eiwer  |ilant. 

7.  Electric  motors  are  perfectly  safe,  and  factories  equi|ii:(  il  « itii  thcni 
elitain  preferential  insurance  rate's. 

8.  The-y  create  no  fumes  or  dirt. 

!•.  Ihcy  are  vibraticnless  and  practically  noise-less. 

10.  The-y  can  he  started  by  simply  thtouing  over  a  switch— which  is  an 
entirely  "  fool-proof  "  piece  of  apparatus. 

11.  Extensions  to  the  factory  can  easily  he  made.  There  is  no  rrccti 
lo  instal  ir.orc  power  than  is  necessary  at  the  moment.  Additional 
n.otorscan  be  installed  as  reriuirtd  without  disturbing  the  original  plant. 

The  entire  factory  is  lighteil,  as  pre\iously  stated,  by  electricity, 
'L'aze'a  Itmps  thac'eel  ly  "  Maze!alux  "  reflectors  U-irg  u«d,  ard 
urtrged  to  that  the  light  is  eor.ccntratcd  en  the  work,  and  not  in  tl.c 


No  loop-hole  for  bad 
work  is    left  in    the 

SIMPLEX 
SYSTEM 

of  electric  light  and 
power  wiring. 

Every  component  part  is  standard- 
ised   and    interchangeable. 


Every  length  of  Simplex  Conduit 
and  every  Simplex  Conduit  Fitting 
is  up  to  the  recognised  high 
Simplex    standard     of     excellence. 


D        U^       1 


Simplex  Conduits  Limited, 

Garrison  Lane,       BIRMINGHAM. 


LONIX)N — 

113-117,ChariTieCro:£Rd.,W.C 
Mahchbstbk — 

16,  Corporation  Street. 

CLA3GOW — 

72a.  Waterloo  Street. 

BRtSTOL — 

11,  Denmark  Street. 
Nbwcastie— 
61-65.  High  Bridge. 


Leeds — 

6,  White  Hone  Street 
Liver FcoL — 

96,  Whitechapcl. 
Swansea — 

l4,Heathfield  Street 
Cardiff — 

4,  Westgate  Street. 

ABBRI5BEN— 

l.Crlmon  Place. 
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LOAD 

and  Experimental 

Resistance 
BOARDS 

Made  to  any  Specification, 

any  Wattage, 

or  Voltage. 


ENQUIRIES  SOLICITED- 


ISENTHAL    &   CO. 


DEPARTMENT    4 


Denzil  Works,  Neasden,  LONDON,  N.W. 

Contractors  to  the  Admiralty ,  War  Office,  India  Office, 
Colonial   Office,  Postmaster  General,  etc. 


II  HlllilllllllHI 


eyes  of  the  operatives.  In  the  ca.se  of  special  machinery  such  as 
consols,  stitchers,  pullover  machines,  &C.,  the  lighting  fittings  are  of 
the  "'Universal  '  type  -nith  Mazclalux  reflectors,  enabling  the 
operator  to  place  the  light  in  the  desired  position.  The  present 
capacity  of  the  factory  is  l,.50O  dozens  per  week,  consisting  of  ladies' 
and  children's  turn  shoes,  machine  sewn  and  veldt-schoen,  the 
greater  proportion  of  the  output  beine  children's  goods,  in  the  manu- 


"'  Planet  "'  sole  rounder,  "  Acme  "'  heel  building  macliineo,  universal 
sluggers,  and  the  usual  complement  of  skivers,  splitter.^  and  prepar- 
ing machines,  is  driven  by  a  1.5  h.p.  motor.  The  Clicking  Room 
which  contains  '"  Ideal  ""  clicking  presses,,  is  driven  by  a  10  h.p! 
motor.  In  this  room  the  electric  flat-iron  is  used  for  ""  baeking."  as 
it  has  been  foimd  extremely  satisfactory  for  this  purpose.  The 
Machining  Room  contains  Singer  closing  machines,  button-hole 
machine,  hand-meshed  folder,  new  power  hammer  and  Xo.  4  edge 
cenientmg  machines  driven  by  the  motor  in  the  Clicking  Room. 

The  Machine  Sewn  Making  Room  is  driven  by  a  10  h.p.  motor,  and 
contains  '"  Rex "  power  assembling  machine,  "  Rex  "  pull-over 
machine,  C.H.M.  lasters,  wire  grip  backer,  "Rex"  rotaiy  pounding, 
ui>  machine.  "  Blade  "  sole  sewer*.  "  Atlas  "  leveller,  Chaimel  closing 


.Machi.ne  Room,  suowini;  Motors  neak  Ceilinu. 

and  edge-raising  machine  and  cementing  machines.  The  Veldt- 
Schoen  Department  is  driven  by  «  10  h.p.  motor,  and  contains  a 
veldt  power  assembUng  macliine,  C.H.il.  laster,  "  Rex "  rotary 
pounding-up  machine,  Xo.  2  rapid  stitchers,  "  Goodyear  "  rapid 
stitcher,  veldt  trimming  machines,  wire  grip  tackers,  channel  laying 
and  sleeking  machine,  tack  pulling  machine,  universal  slugger  and 
channel  opener. 

The  Turn  Shoe  Department  is  driven  by  two  10  h.p.  motors,  and 
contains  Boston  lasting  machines,  wire  grip  tackers.  "  Goodyear  "' 
inodel  "  K  "'  turn  shoe  sewing  machines,  "  CJooclyear  "  universij 
power  channeler,  "  Goodyear  ""  tiu-n  shoe  reforming  plant,  universal 
slugger  and  lightning  heel  attaeher.  The  Finishing  Room,  Heeling 
Department  and  Stock  Room  are  driven  by  two  I.t  h.p.  motors  ;  the 
Finishing  Room  contains  "  McKav  "'  heel  trimming  machines  and 


i  hii-i.Nu  Moron  Dkivj.su  Siiaktinq  ;    Elkctric  Iko.ns  ueino  Used  in 

FOKEUROl'ND. 

failure  of  which  Mcs.'Jrs.  Edwards  have  specialised  for  a  number  of 
y.-ara.  The  rrpiipmont  of  the  different  departments  consists  of  the 
la'e.M  t>-prH  of  shoe  machinery  aupplic<l  by  the  British  United  Sh'ie 
AI  whincrj-  Co  ,  Ltd.,  and  the  Singer  Company. 

The    I'rea!)    Room,    which    contains   double    open-end    presses, 
"  Nickolc "    evening    and    grading    machine,    twin    sole    moulder, 


10  ii.r.  MoToK  IN  Veldt-Scuoes  Makinc  Room. 

gri'ider,  square  b;v«-  edge  trimmers.  Swift  heel  ."ixiurcrs,  hi^-l  scourers, 
"  Regal  "■  edge  sett<?rs.  Master  bottom  .scourers.  Kx]HHlitc  heel 
burnishers.  Twin  heel  breast  .scourer,  top  ironing  machinw  »i<' 
polishing  sh.if ts ;  the  Heeling  Department  contains  universal 
sluggers  jind  lightning  he<-ler  :  the  Stock  Room  contains  a  '  R<M?W|t 
jiower  mo.iograni  nuu-hine.     The  Drying  Roo:u  is  heaUxl  by  e'co 
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FERRY 


FERROZOID 


GONSTANTAN 


CHRONIC 


WRITE    FOR   PARTICULARS    OF     FOURTEEN     GRADES    OF 

British-Made  Resistance  Materials 


TO: 


HENRY  WIGGIN   &  CO,  Ltd.,  I      LIONEL  ROBINSON, 
George  Street,  Birmingham.       !      3,  Staple  Inn,  London,  W.C. 


TCI  pPHONi  :  6400  CENTRAL 


QRAMS  :   "WIQgiN  BIRMINQHAM." 


TCI  CPHONE:  $323  HOLBORN 


GRAMS'   "FERRYDOM.    LONDON 


A  Good  EARTH 


PARAGON 
EARTH   CONE 


is  made  of  perforated 
copper  and  filled 
with  small  charcoal. 
It  is  easy  to  instal, 
is  permanent,  and 
makes  a  really  scien- 
tific earth. 

The  Cone  is  made 
in  various  sizes  for 
Lighting,  I'ower, 
Tramways,  Tele- 
[)hones.  Telegraphs, 
&c. 


SCHOLEY  &  CO.,  Ltd., 

56,  Victoria  Street,  London,  S.W. 


E.  SHOWELL  &  SONS,  LTD., 

STIRCHLEY,     BIRMINGHAM. 


M\RK.  R.I440 

Copper  FinRcr  1  ip. 

Every  description  of  Finger  Tips, 
Connecting  Pieces  and  Segments, 
made  forTramway  Electrical  work. 

Sole  AgenI  tor  Ike  EUctricjl  Trj  It  ■  — 


M.3S7 


LIONEL  ROBINSON,  Son' wc 


BELLING 


FIRES 
BOILERS 
GRILLERS 
COOKERS 


n»r     practical     article 


May    we    send    you    our   CatuIoKUCN  ? 

BELLING  &  CO.,  ''"'"l^^H^i^-'T"'' 


r  r      »-  ♦  r-i 


rfw  J3*e»T*?ieT.  "  .'i 


LEWIS'S       -^-"c 

£LECTR'C*V     : .  -  ■ 

SCIENTIFIC 


;     !A\^ri:::^^^t.     CIRCULATING 

ESER\»  ESaiNEERlNa  TEXT  BOOKS  dt  TEGHMCAL  WORKS. 

£R^T^ &  :4.  oov^^  PUCE.  LO^DO^.^v :    I  I R  p  A  p Y 


aie  TeTMiinrtfg  te  At  'hnS^mc      ss«3 


— r       TS? 


;  seasjfesss.  ^  K.  aecEi  &  sbb.  ce  ^^ee^neii. 


wirrry    zsovci-ad  h.i.  swrrcsiEAS.. 


cilkr  Y^wfliUfe&h. 


sk:; 


IC  TAMP  CAPS. 


KkdCD. 

LaSB  CiXiUxXSS.iXTBX  ^.IS&AK  LaMT  WoKCS,  HilOtERSMITK.  Lv>N-r>0 

f^          i^r     >^'(^0    *^ONES    &   CO., 

^1                 1                                            Tudor  Slate    Workm. 

^              fl                ■          -     -      -  -    r  ^Q_^  NORTH  WALES. 

^1         ■■                                     Jr.ipet  tr  Spec  'icetiur. 

FACTORIES  EXTEMDING 
WAR  SERVICE 

DELIVERIES   FROM   STOC'^ 
S>A.':TC-^3EAR   i-KD   ACCESSORIES 

A.  REYROLLE  &  Co  Ltd.  ol%'-r 

:  or  ISORSE  TUSKER,  at  ttae  Editaclk. 


!  and  3.  Sujamarr  Caari.  Piabt  Siiimki.  ki  Vm  Cttr  ^ 
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NT  OF  THE  Week.— Gl.. Mrs  Aliiianac.  and  patriutie  too. 
by  >.  Because  it  follows  the  roll  of  the  drum  !  (A  large 
mtrine,  quick.) 


The  Pope  v.  Osrani  case  possesses  its  brifiht  as  well  as  its  dull 
>ii)ts.  AmoD^  the  former  are  the  lighting  of  the  Law  Courts 
y  non-conference  lamp*  (mostly  Pope)  and  Dr.  Passniore 
receivinj;  a  Tunsrstcn  Cross 
(in  paper)  after  l>cing  four 
dav;  in  the  witness  >"•>:. 


This  is  not  a  view  of  Yprcs  under  German  bombardment, 
but  show.s  Glascow  Central  Station  lighted  by  0>ram  .Vtmi.s 
lamps. 


A  true  story  is  told  of  an  erecting  engineer  who  was  sent  to 
inspect  a  turho-gencrator  bed  plate  which  was  giving  rise  to 
excessive  vibration.  After  his  r«>turn  he  reported  to  the 
managing  director  the  condition  of  the  foundation. 

"  You  see.  Sir.  on  the  one  side  I  could  get  in  a  4,000th  feeler." 

'"  Yes.  and  what  about  the  other  side  ?  " 

■■  "h  !  fin  the  other  side  I  couM  '  '  ""'     log,  easilv  !  " 


^^Mf 

M^      *^ 

1 

KDr-W.VN  V.  .SlEME.VK  MlMATl  KK  Kin.E  C'lcbs.      (.S're  (Mige  lllO).   * 


STKI  •  li'. 


In  the  June  issue  of  the  "  Journal  "  of  the  Institute  of 
'oumalists.  Mr.  M.  Powis  Bale  ventilates  the  subjVct  of  rc- 
•  iewing.  He  savs,  inter  alia  :  ""  What  I  strongly  object  to  in 
echnical  reviewing  is  that  after  an  author  has  produced  a  book, 
«hi'h  perhaps  gives  '..  tli.-  wi.rM  'li<-  results  of  a  life's  exj)erience 
ind  study,  in  some  <  .i-.  -  if  i-  ■  ilmly  landed  over  to  a  '  glorified 
»ffiee  boy  ■  for  notiie.  witli  ri'.-iilts  .-■iiiiewliat  as  follows  :-- 

Ei.EcTBUIT*'    VEK-Srs   .><TK-\>I     \S    .\pn.lEI>    To    K.MI.WAVS.— Bv   .1. 

irrwnJrinen.  f.E.— "  This  \n  »  IhmiU-  extentiiiig  to  :<)nie  3."j<l  |iape>i 
-on  an  imfiortant  subject,  which,  of  late,  hiw*  eonie  ven,'  iiiiii-h  to  th<- 
Dre.     The  author—  who  apfiearH  to  have  hiul  wnne  cxiiTienct-   ha,-. 

ealt  with  the  quefttion  in  ;i  ■ '  ''■-■•  -  I'infacton'  manrer.  but  we 

annot  nicree  with  some  nf  The  Iniok  ha.T  xeveral 

tiiltM  of  omiiwiion.  and  not  I'.itcnt  Automatic  Electric 

'  '      "  .rrow   is  not   even    im  ti'i.ned.     Wc  can   congratulate   the 

'1  hw  index,  and  .Messrs.  Paper,  Patte  4  Co.  on  the  excellent 

o!i)m<-  ii  pr'ylu'cd." 


iHIRTY-EIGHT  YEARS  AGO 
[From  The  Ki.ti  ii:uiA.N  (Second  S(  ries),  July  G,  ISVS.] 
\  Lecture  Experiment. — Place  the  heart  of  a  frog  on  the  elec- 
trodes of  Dubois  RejTTiond  in  connection  with  a  .'iensitive  reflecting 
calvanometer.  The  rhythm  of  the  pulsations  may  then  l)e  observetl 
by  the  swinging  to  and  fro  of  the  spot  of  liglit  iin  a  transparent  screen. 
This  has  often  l)een  observed  by  physloloi:i>ts.  but  considered  as  a 
lecture  experiment  it  is  very  instructive. 


THE  "  POINT  FIVES." 


.Vtr. 
Mr. 
Mr. 
Mr. 
Mr. 
Mr. 
Mr. 
Mr. 
Mr 
Mr. 
Mr 
Mr. 


J.  Horace  Rowden  (I'oplar). 

H.  F.  Street  (Southampton). 

W.  H.  Cooke  (F„uton). 

T.  Roles  (rJradfor<l). 

A.  S.  Biacknian  (Sunderland). 

C.  S.  Davidson  (Barm^s). 

A.  H.  Seabrook  (St.  Maryle- 

E.  R.  Hill  (Reading),   [bone). 
J.  W.  Hame(York). 

S.  T.  Allen  ( Wolverhampton). 

F.  W.  Purse  (Carli-le). 
W.C.  I'Ickvanr.fUi.-xlinm). 


Mr.  H.  llrav  (.Accrington). 
>lr.  S.  K.  Fwlden  (Sheffield). 

(West  H£rtle[xx)li. 

Mr.J.W.Beaiiehamp(West  Ham). 
Mr.  A.  H.  Shaw(Ilford). 
Mr.  ('.  F'urness  (Blackpool). 
Mr.  C.  .M.  Shaw  (Worcester). 
Mr.  H.  A.  Xovill  (Wakefield). 
Mr.  Frank  Avton  (Ipswich). 
Mr.  C.  N.  Heflford  (Leeda). 
Mr.  S.  E.  Britton  (Chester). 


^9 


-^  -WC     "(o.   30G-2 

'  lORANIC"  Standard  Cao 
•  tan  ControMar  a*  -%«d  by  tH 
orncoal  Railway  Comoan.a 
and  Dock  Author.tiaa.  Ab«o 
lutaly      mlataka -oroof.         Var 


nd    mr 


aad 


tha 


-<  as      No    30G    3 

Tha  Ironclad  Padal  Swtch 
cannot  ba  hatd  cloaad  ir 
mn  iniurloua  o^arload  a«- 
lata      Only  tha  cadal  •witch 


KriifeUKil 


>    ba     matallad     In     !M];|nN|j|I|      (  'l  t  II  t  I'ol  I  CI'S. 

Ian  Dit.      Tha   con-     "   ' 

IGRANIC     F.I.F.CTRIC    CO..     Ltd.. 
147,    Qu.-rn    VicloriA     .Si.,    London. 
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SIEMENS 


STANDARD 

ELECTRIC    MOTORS 


J?t-E->, 


For   Direct    Cur 


For    Three-ohase   Cur 


ALL  OUTPUTS,  SPEEDS  AND  VOLTAGES. 


SIEMENS  BROTHERS  DYNAMO  WORKS  LIMITED. 

Head  Office;  CAXTON  HOUSE,   WESTMINSTER,  S.W. 
Telophono;  Gerfard  860.  Tolograms:  "  Siembralos,  Vic,  Lcndom." 

3upplies  Dept.  :   38  &  39.  UPPER  THAMES  STREET,  EX. 
Tolophona ;  City  5350.  Tologrims :  "  Siemotor,  Cbmt.,  London." 

HOME  BRANCH  ADDRESSES: 
BlRMlNOHAM— Central  Ho,  Now  St     1     Manchester— 196,  Doanssato. 
Bristol— 30.  Bridgo  Street.  Newcastle— 64-68,  ColUngwood 

Cardiff— £9,  St  Mary  S«r(!et  Sheffield— 22,  High  St      IBIdgs. 

GLASaow— 6^,  Waterloo  Street  I     Southampton— 46,  High  Street. 

Branches  In    Princtoal    Towns   Abroad. 


RAILWAY  STATION  LIGHTING. 


The  lighting  of  British  railway  .stations  has  not  hitherto  been  par- 
ticularly satisfactory  either  by  day  or  by  night  Especially  do 
these  remarks  ap])ly  to  the  provision  of  artificial  illumination  ;  but 
the  new  half-watt  lam])s  have  temjjted  some  railway  companies  to 
dejiart  frfim  tr.-ulition  and  to  iifjht  their  stations  so  that  they  present 


J'AIIT  OF  THE  BOOKINO  IIam,  .\T  TllK  CenTHAL  iStATIOX,    (Il.ASdOW. 

a.  ohcorful  a].iiearancc.  .Many  ((inipanieH  have  already  adopted  the 
ga  1  !illf:d  tmii.'*len  lamp  willi  eonHpicuous  Hiiecess.  and  there  is  no 
doiibl  Ih'it,  with  the  withdrawal  of  the  lighting  restrictions  now  in 
f  our  large  towns  and  cities,  these  lamps  will  be  used 


uihMII  ^' 
done,  1  li 


plant ities.     As  an  exnmiile  of  what  can  and  has  been 
lediiiiian  Railw.iy  f'o.'s  station  at  Glasgow  is  typical'of 
the  improvcirii  ,its  and  economy  which  can  be  effected  in  u  changq 


over  from  ;ire  lighting.  This  station  was  originally  lighted  b\' 
1  It-ampere  open-tj'jje  arc  lamps  w^ith  opalescent  globes  running  fou, 
in  series  on  230  volts,  the  total  number  of  ares  employed  bein 
a]iproximately  120.  Inside  the  main  entrance  containing  the  book 
iiit^  hall,  ofhees.  bookstalls  and  waiting  rooms,  the  lamps  wen 
mounted  at  a  height  of  about  22  ft.,  and  were  spaced  from  00  ft.  t< 
S(»ft.  a])art.  Along  the  platforms  they  were  mounted  at  the  sanu 
height,  the  average  spacing  being  80,  ft. 

These  arc  lamps  have  no.v  been  replaced  by  500-watt  Osram  Atmi\ ' 
type  lamps.  These  occupy  the  positions  previously  tilled  by  th( 
arc  lamps.  The  resiUt  has.  we  imderstand.  been  more  than  "satis 
factory,  as  is  exemplified  oy  the  fact  that  there  is  a  reduction  0: 


'^^^ 

^^i..-^ 

|k.  .f-iSi  ■               -  ^ ' 

1^               ""    ^ 

V 

The  (.'EXTRAr.'STATiox,  Glasgow,  by  I)avi,ii;ht. 

.'1(10  watts  on  each  circuit  of  four  lamps,  while  at  the  same  tinu-  tin 
liL'lilinfr  (if  the  station  has  been  considerably  imi>roved  by  the  mon 
rvcii  ilhimination  obtained  from  the  new  laMi|)s.  Al.so  they  rei|uir 
Iiss  ,ittention.  The  horizontal  illumination  in  the  main  hall,  o 
I  (lurse,  is  2  ft. -candles  maximum,  with  a  minimum  of  1-7  ft. -candle.^ 
while  along  the  platforms  the  variation  is  between  0-8  and  It!  ft. 
randies. 

The  photograph  which  we  reproduce  was  taken  at  night,  soleh 
hy  the  light  of  the  lamps,  and  gives  some  idea  of  the  results  obtained 
A  general  view  by  daylight,  showing  the  old  arc  lamp  carcases,  noM 
containing  the  Osram  Atmos  type  lamps,  is  also  given. 


DE  LAVAL  STEAM  TURBINES. 


l*"roni  a  recently  issued  brochure  we  understand  that  de  Lava 
turbines  nuwie  by  Messrs.  (heenwood  &  Batley  have  been  installeb 
for  electric  lighting,  power,  and  ventilation  in  over  a  hundred  steam- 
ships of  all  sizes,  from  warships  to  tugs.  Several  recent  b.ittleships 
for  the  British  Xavy  are  e(niipped  with  them,  and  during  the  lasl 
year  12  of  these  tinbines  have  l)een  fitted  in  the  lU'W  vessels  of  tlu 
Canadian  Pacific  Railway  Company.  In  electric  plants  for  townt 
and  mines,  and  in  pumpiiig  stations  aiul  factories  of  all  kinds,  the  de 
I.,aval  t'.irbuie  is  extensively  used. 

It  is  of  interest  to  recall  that  in  the  dc  Laval  turbine  there  is  only 
one  wheel  and  only  one  row  of  nu)ving  blades.  The  nozzles  are  so 
shaped  that  the  steam  is  fully  expanded  in  them  ;  on  leaving  the 
no/.zles  th(^  steam  has  expanded  until  it  is  at  the  conden.scr  jiressure. 
During  the  ex|)ansion  in  the  nozzle  the  beat  in  the  steam  is  con- 
verted into  kinetic  energy.  Striking  the  buckets  with  n  high  vclocit 
the  steam  drives  the  wheel  round  by  its  momentum.  The  de  L: 
ii  a  pure  inipid.se  turbine.  To  give  lowsteam  consumption,  thespeoi 
of  turbine  wheels  nnist  be  high — too  high  for  direct  driving.  Th( 
de  Laval  turbine  retains  the  high,  efiicient  speed  a'ul  introdiucs  a 
donblc-belical  gear  to  reduce  the  driving  speed  of  the  turbine  to 
one-tenth  or  one-twelfth  of  the  speed  of  the  wheel.  Both  pinion  and 
s])urwhcel  have  three  bearings.  This  type  of  gearing  first  introluccd 
by  de  Laval  is  now  used  in  other  styles  of  turbines  thousands  of 
horse-power  in  size.  The  loss  in  the  gear  is  slight, and  as  the  biakc- 
hor.se-power  of  the  turbine  is  measured  on  the  slow-speed  shaft  this 
lo.ss  is  discoimted  in  all  steam  consumjition  guarantees.  The  dc 
Laval  steam  turbine  is  the  lightest,  simplest  and  prcdiably  the  most 
efficient  of  all  the  engines  drive.,  by  steam. 

It  is  made  in  standard  sizes-  from  .'!  H.H.r.  to  Ottll  li.n.l'.,  and  of  the 
following  types  :  («)  High-pressure  type,  for  taking  steam  at  friiiu 
0(1  lb.  per  square  inch  u|)wards,  exhausting  to  a  condenser  or  I" 
attnosphere.  This  typo  is  specially  adajited  for  town  elootrioity 
works,  hotels,  factories,  institutions,  shijis.  mines.  &e.  Where 
possible  a  condenser  shoidd  be  fitted  in  order  to  obtain  the  host 
restiltf),     (6)  Back-pressure  1  •pe,  for  taking  steam  as  for  typo  {»)■  "'"' 


95 


JUPPLEMCNTto  "  The  Electrician,"  July  2.  1915. 


pie 

Slecfpic  &  GenQpal  Wonk/,jQ- 

15,VidomQ/ipeel,  Mondon.aCW.      • 


Water-Jet   Lightning   Arresters  up  to  50,000  Volts. 


Electrical  Apparatus  up  to  80,000  Volts  &  4,000  Amps. 


Telephone:    5223    VICTORIA. 


Telegrams:    "GABIONAGE  VIC   LONDON." 


lausting  against  a  back  pressure.  This  type  is  reiroiniiiendetl 
ere  steam  is  used  for  heating,  boiling  or  drying.  The  turbine  then 
ves  as  a  reducing  valve  between  the.  boiler  and  the  works,  (r) 
\v-pre.ssure  type,  for  utilising  the  waste  steam  from  non-condensing 
^ines.  This  type  is  widely  used  in  mines  and  steel  plants  where 
•re  is  generally  a  large  (juantity  of  exhaust  steam  going  to  wa>ste. 

Mixed -pressure  type.  In  many  cases  the  su])ply  of  exhaust 
am  is  intermittent  and  it  i.s  necessary  to  switch  over  anloinalically 

the  live  steam  supply.     This   type   is  dewigreil   to   nuol   these 


to  be  met.  The  blading  of  the  turbine  is  simplicity  itself.  Owing  to  tlie 
special  design  of  nozzle  ring,  in  which  there  are  many  small  no/./.U-s,  t  he 
buckets  or  blades  are  (|uite  short.  This  is  a  distinct  advantaL'e  nml 
one  which  hafi  contributed  greatly  to  the  long  life  of  the  bla  Ics.  I'.y 
the  introduction  of  single  gear  and  fon-ed  lubrication  Mcsiis.  Oiven- 
wood  &  Batley  have  made  a  notal)le  lulvance  in  the  design  of  the  de 
Lavaf  turbine'in  the  direction  of  simplicity  and  higher  emiuency. 

The  de  Laval  turbine  has  several  imixutant  advantages  over  eom- 
;iounil  engines.     Bv  its  simplicity,  running  charges  of  the  plant  have 


iJK     l-AVAL      i  Ullllo-tiKNKltVTOIi. 


nditions.  It' may  be  r.rcessary,  or^' advantageous  to  fit  a  heat 
cniiiulator  in  coiiiuclion  with  lurbii.cK  of  types  (c)  and  (</). 
Since  the  de  Laval  turbine  was  first  .iiadc  many  other  designs  of 
jirbiiics  have  followed.  In  all  of  these  a  compromise  is  niiulo 
I  twcin  a  fast  running  wheel  (necessary  to  get  a  good  etli<ien(y)  and 
'  slow  running  generator  (advisable  in  th('  case  of  diixct-ciirrer.t 
aehines  to  avoid  commutator  troubleb).  In  the  de  Laval  turbine, 
ade  by  Messrs.  (ireeiiwoixl  &  Hatley.  we  gather  that  the  reduction 
;ar  enables  both  of  these  conditiunM  CHWutiol  to  economical  running 


been  reduced  to  a  minimum;  in  the  de  Laval  lli<-  cost  of  rc))airs. 
rcrewals.  oil  and  attention  is  much  lower  than  with  reciprocating 
engines.  Wherever  exhaust  steam  is  wanted  for  boiling  or  heating,  a 
turbine  has  an  important  advantage  as  its  exhaust  Ls  entirely  free 
from  oil.  The  cost  of  ijistallation  is  less  with  the  turbine.  No 
holding-down  bolts  are  nquired.  there  being  no  vibration  when 
running.  .\  full  tcchnital  description  of  this  interesting  turbine  is 
given  in  the  brochure  above  referred  to.  a  copy  of  which  may  lie 
obtaineil  from  Greenwoo.l  &  Batley,  Ltd.,  Leeds. 
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ILLUMINATION  FEATURES  AT  PANAMA  EXPOSITION. 

Tlie  glass  dome  of  the  Palace  of  Horticultiue.  the  largest  in  the 
world,  at  the  Panama-Pacific  International  Exposition  will  furnish, 
in  an  ever-changing  series  of  spectral  colour  achievements,  one  of  the 
grandest,  most  spectacular  night-time  lighting  etfects  ever  conceived. 
Such  startling  effects  in  shapes  and  colours  are  imbelieveable  until  a 
person  has  actually  seen  them.  The  entire  lighting  scheme  of  the 
exposition,  fathered  by  one  man  and  created  m  his  laboratories,  hai 
proved  one  of  the  wonders  cf  the  wonderful  exposition.  The  effects 
to  be  gained  by  the  use  of  high-powered  searchlight,  scastingj  their 
Ijeams  upward  through  coloured  revolving  screens  and  lenses  of 
various  types  to  the  dome,  are  beyond  the  power  of  expression. 
Moreover,  it  is  the  first  public  demonstration  of  what  can  be  accom- 
plished in  dome  lighting  for  -spectacular  elVccts.  ilr.  W.  DA.  Ryan, 
in  his  efforts  to  pro<luee  a  uniqus  aiid  etfective  system  of  illumination, 
met  with  a  great  deal  of  scepticism.  The  entne  lighting  plan  is 
radically  different  from  anything  previously  attempted.  His  faitli 
in  the  i)lan  was  unboimded  from  the  beginning.  Th^ lighting  of  the 
large  dome  probably  represents  more  intricate  reasonmg  than  any 
other  form  of  illumination  ever  mathematically  worked  out.  While 
it  is  but  one  miit  of  a  comprehensive  scheme  for  the  entertainment 
and  eidightenment  of  visitors,  to  the  exposition,  it  strikes  the  keynote 
of  the  whole  i)lan. 


The  various  spectacular  lighting  units  of  the  exposition'are  the 
dome  of  the  Palace  of  HorticiUtiue.  the  Tower  of  Jewels  and  the 
scintillator  of  48  searchlights  placed  on  the  water  front.  Coupled 
with  this  is  an  elaborate  scheme  of  flood  lighting  for  the  facades  of 
the  exhibit  ))alaces.  a  moonlight  effect  for  the  Palace  of  Fine  Arts 
lighting  for  the  various  courts,  avenues  and  streets  and  the  amuse- 
ment district.  The  .system  used  in  lighting  the  interior  of  Festival 
Hall  is  a  separate  and  distinct  type  of  interior  lighting,  which  is  unique. 

The  Tower  of  .Jewels  imd.  r  the  concentrated  glow  from  50  search- 
lights, has  proved  a  wonderful  picture  of  light.  Rising  to  a  height 
of  43.5  ft.  and  towering ma]'eat''">lly  above  the  surrounding  buildings, 
studded  with  many  thousands  of  Xovagems  hung  so  as  to  swing  with 
the  slightest  movement  of  the  air.  it  presents  at  night  a  vivid  picture 
of  quivering,  sparkling  light.  The  interior  of  the  large  Viall  sur- 
mounting the  tower  and  the  coljnnades  about  the  various  terraces, 
aj)j)ear  in  relief  in  a  blood-orange  glow  as  -a  background  for  the 
myriad  twinkUng  of  the  jewels.-  Such  doors  are  used  on  the  search- 
light.s  as  will  direct  their  rays  on  the  tower  without  any  waste  light 
and  without  revealmg  the  sources  of  illumination.  The  hangmg  of 
the  jewels  was  completed  considerably  in  advance  of  the  opening  date, 
and  this  gave  time  for  making  thorough  tests. 

The  tower  rises  in  eight  receding  stages,  each  stage  except  two  being 
surromided   by^a   colonnade   and    being   ornamented  with  vario' 
sculi)tinctl   effects.     These   furnish   the    motif  for   the  entire  je 


Thk  ToWKtt  OF  .Ikwki.s  at  Nkiht. 


vM 


VTRANIE  TO  TUK  ColHT 


Many  effects  are  po.ssible  in  the  dome  lighting  by  the  use  of  five 
sets  of  specially  designed  lens  plates,  m  various  combinations,  and 
by  the  use  of  opaque  sectors  which  cut  off  some  and  which  permit 
some  light  from  the  .searchlights  to  reach  the  screens  where  the  beams 
are  coloured  and  projected  Jipward.  Three-colour  arrangements  are 
always  ])os.sibje,  a  constant  colour  appearing  as  a  general  diffusion 
over  the  entire  dome,  a  M])ectral  scries  and  an  enlarged  s))ot,  nnttlcd 
with  rotating  colours.  One  of  the  most  beautiful  effects  is  seen  in  a 
w^ries  of  12  ribbons  of  light,  each  a  sixth  of  a  revolution  ahead  of  its 
neighliour,  all  turning  together.  Tlie  united  action  ai))iears,  as  a 
rippling  wave  of  light  iruvelling  around  the  dome.  The  coloui 
nrnuigcinent.''  in  Ihiii  ease  apjiear  as  a  constant  c<,Iour  for  each  ribbon, 
ihi'n  the  H|H'Clruni  tjeries,  in  which  the  whole  ribbon  a,ssume9  various 
solid  coliiur.s,  then  a  rainbow  effect,  each  ribbon  having  one  edge  of 
red  ami  the  oilier  of  blue  with  various  intermediate  colours.  Each 
rll;bon  iip])earH  twice  as  a  rainbow  during  a  rotation  and  twice  as  a 
Hiiliil  cf.lour.  'Added  to  the  ribbon  effect  arc  seen  risuig  out  of  the 
horizon  })l.inctnry  rings  of  light  together  with  nj)Ots,  a])pearing  in 
till'  \.iri..ii  1  ( (.lour  aiTangeinents.  (Some  are  seen  remaining  station- 
iiiy,  wliilc  ill-  otIierH  revohe  about  them  in  vjvrlous  orbits.  Twenty 
vurioUM  ciiibiiiulions  have  been  worked  out,  and  all  havu  iirovcil 
lua^vellou.-.  conccpticnH.     The  po.s.iible  combinations  art^  iiilinilc. 


scheme.  The  jewels  have  been  hung  m  strips  and  arranged  in 
elaborate  designs  over  the  surface  of  the  tower  and  the  statuary  to 
I'oordinate  with  the  architectural  ])lan.  Each  Novagem  has  a  tmy 
mirror  placed  behind  it  to  catch  the  rays  of  light  ami  direct  them 
through  the  facets,  giving  an  indescribably  beautiful  effect  of  glit- 
tering, sjiarkling  colow's  of  every  hue  of  the  rainbow.  The  least 
atmospheric  change  causes  them  to  swing  as  a  jienduluiu,  and  it  is 
this  swinging  that  causes  the  various  changes  of  coloin\ 
I  The  humidity  of  San  I'^rancisco  atmosi>here  and  the  fogs  which 
drift  in  through  the  Ciolden  Oate  close  by  aiil  materially  in  the 
spectacular  displays  by  the  scinlillator.  X  dry,  clear  atnuisphere 
detracis  from  the  ellVcliveness  of  the  disi)lays.  Smoke  hoiubil 
bursting  high  in  the  air,  the  smoke  and  steam  from  a  locomotive 
stationed  nearby,  are  used  for  playing  up  marvellous  colour  effect.'* 
on  clear  night.s.  The  48  .searc'xlighls,  the  largest  of  I  heir  kind.  cimI' 
equipped  with  six  colour  screens,  can  be  used  (o  f\nnish  one  great 
hurst  of  light  or  48  .separate  beams  at  the  will  of  the  operators.  I'ullv 
450  (■earchlights  have  been  uistalled  about  the  grounds,  mostly  ui 
batteries  on  the  roofs  of  the  main  exhibit  palaces.  1'ifly  alone  are 
usi'il  for  the  Tower  of  .Jewels.  l'"onr  batteries  are  trained  on  the 
I'alace  of  Fine  .Arts,  A  uumlx-r  are  us<m1  foi'  lighting  up  the  various 
Hag  standards.     Othcis  are  asod  'u\  llic  Comt  of  II. mum-  for  iilaymg 


97 


JUBfLEMENT  to  "The  electrician,'  Jalj/  2,  1915. 


Pope    EL  AST  A  ;  British   Made    Lamps. 


infringe  no 
patents  and  ou 
indemnity    hold 
good. 


THE  LAMP  WITH  A  LIVING  IN  IT. 


^ 


Ad:-l.  ol  Popts  El'.ctric  Lamp  Co..  Lid.    Alsi  makers  of  Carbm  and  Radiator  Lamps.    Hylhi  Rjad,  Wdkiifn.  Lo'ul.n.  N  W . 


Jl 


SPECIFY 


)Vesferff£kctr/c 


kVfsUrn  fhctric 


TELEPHONE 
POV/ER  & 

laECTRIC  LIGHT 


1% 


CaBLC  nANIIOOK 


BEAR  IN  MIND 

They  are  giving  satisfactory  service  in 
all  parts  of  the  world,  having  a  reputa- 
tion for  durability  and  immunity  from, 
faults,  even  under  the  severest  service 
conditions.  Manufactured  in  one  of 
the  most  modern  equipped  factories  in 
the  world,  they  are  in  every  sense  ol 
the  word 

HIGHEST  GRADE. 

OUR  ENGINEERS   ARE   AT   YOUR   SERVICE. 
Works:  North  Woolwich,  London,  E. 

BIRMINGHAM.     GLASGOW.     LEEDS. 

CARDIFF.      MANCHESTER. 

SYDNEY.    JOHANNESBURC;.    UUENOS  AIRES. 
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Manufacturers  of 

PHOSPHOR  BRONZE, 

6UN  METAL,  MANGANESE  BRONZE, 

Brass  and  Copper 

Tubes,  Sheets, 

Rods,  Wire,  and 
CASTINGS. 

PHOSPHOR  TIN. 

PHOSPHOR  COPPER. 

CHARLES  CLIFFORD  &  SON,  Ltd. 

BIRMINGHAIVI. 


INGRAM'S 

Indiarubber  Gloves  &  Gauntlets 

FOR    ELECTRICAL    PURPOSES. 


Made  In  ALL  SIZES  and 
ORDINARY  STOUT  SUB- 
STANCES to  suit  varying 


BEST  QUALITY 


PRICES    ON    APPLICATION. 


Manufacturers  — 

J.  G.  INGRAM  &  SON,  Hackney  Wick,  LONDON,  N.E. 


up  tho  Xovagcras  on  the  star  figures  which  adorn  the  balustrades 
about  the  court.     The  main  intent  of  the  lighting  scheme  has  been 
to  })rcserve  tc  the  sightseer  all  of  the  architectural  beauties  so  evident 
in  fhe   daytime,    in   a   beautiful    night-time 
settmg.  and    to   lose   none   of   the   exquii^ite 
colouring  of  the  buildings. 

The  dome  of  the  Festival  Hall  is  lighted  by 
12  searchlights  placed  in  a  pit 'under  the 
centre  of  the  dome  and  arranged  to  throw 
their  beams  upwards  to  a  large  diffusing 
glass,  sandblasted  on  the  under  side  ;  the 
dome  itself  acts  ius  a  reflector.  The  facade? 
of  the  various  buildings  are  lighted  byhigh- 
jjower  arc  lamps  placed  on  lofty  staiulards 
and  surromidcd  on  three  sides  by  heraldic 
banners. 

We  are  indebted  for  the  foregoing  matter 
and  illustrations  to  cur  Chicago  contemporary, 
the  "  Electrical  Review  and  Western  Elec- 
trician.' 


of  the  volts  at  the  various  feeding  points  of  the  distribution  systi' 
The  ammeters  on  the  generator,  feeder  and  booster  circuits  ; 
■■  Cirscale  "  in.struments,  and  so  aJso  are  the  battery  voltmeti 


A  "CmSCALE"  SWITCHBOARD. 

The  adjoining  illustration  shows  the  switch- 
board installed  at  the  recently  opened  elec- 
tricity works  of  the  Wood  Green  (London) 
i>istrict  Coimcil.  The  board  itself  is  of 
standard  -  construction  and  controls  two 
generators,  one  battery  and  booster,  and  three 
feeders.  The  framework  is  of  angle  iron. 
and  the  panels  are  all  of  black  enan\elliil 
slate.  They  are  divided  horizontally  near  the 
centre  by  an  enamelled  slate  shield  ;  the  lop 
half  of  the  board  controls  the  i)ositive  cir- 
cuits and  the  bottom  half  the  negative 
circuits.  The  total  length  of  the  gear  is  12ft.. 
and  it  is  erecte<l  lift,  from  the  front  of  the 
engine-room  wall,  thereby  allowing  ample 
space  at  the  back  to  bring  uj)  the  connec- 
tions and  generally  to  give  access  to  the 
terminals.  The  battery  regvdating  switches 
are  also  placed  behind  the  board.  Jt  will 
be  seen  from  the  illustration  that  all  the 
are  of  the  "  f 'irscale  "  ])attern  and  made  by  fhe  Kccon 
Co.,  are  readable  at  a  considerable  distance,  and 
tli<-  main  voltmeters.  These  latter  are  mounted  at  the  rigiil-hand 
side  of  the^board  on  swing  brackets.  They  are  of  the  illuminated 
dial  type.  On  the  uppermost  voltmeter  m;iy  lie  read  the  'busbar 
prcKHiire,  and  the  two  lower- instruments  are  cou|)le(l  up  to  voltmeter 
Kwitch.s  of  the  multi-contact  type,  which  enable  rcnrlings  to  be  taken 


K.(  .( 


instrunu'nts.  «hieh 
l';iee;rica.| 
>i|;ecially 


I'lliSlALK    ■    iNSTUr.MUNTS  AT   W'llcill   IIUKKN    Kl-lxrHKlTV    WllliKS. 


which  are  of  the  pedestal  type  and  moinitcd  at  the  top  of  the  board. 
Kor  the  purposes  of  jiarallcHug.  a  porlable  horizonliil  pattern  of 
voltmeter  is  provided,  and  this  is  littiil  with  plug  contacts  whii-h 
can  be  inserted  in  the  sockets  on  the  |)anel  of  the  incoming  general  or. 
The  gear  itself,  which  was  ma(h'  l)y  the  lOlec'.ric  Construction  Co..  is 
ty|)ieal  of  modern  Mat  l)ac'k  board  practice,  and  (he  iiislrumcnls 
contribut<'  largely  to  the  ease  and  elTiciency  willi  wliirh  tlic  irear  can 
lM.op,.ra'cd. 


INSULATION 


The  oulv  A«t!  'actory  subsiitutc  for 
A»be»tna  Wire:  alto  for  flexible 
>      le«d».  ere.    A.MPLE  SIOCKS. 

H.  HARTJEN  &  CO..  as  37.  noble  street,  London,  e.c. 


BEADS 


Per  RANT  I  Ltd 

Central  House,  KingSMa/,   London,  W.C. 

SWITCHQEAB.    TBANSFOBMEBS,  METEBS, 
EJiECTBIC     HEATING    &    COOKXNG    AFFABATUS. 

Writ"  tor    lUndrr    ••  V  " 
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IMPORTANT 
NOTICE. 


\A/E    HAVE    PUT   ON    THE    MARKET 
SEVERAL    NEW    TYPES    OF 


ROYAL 


EDISWAN 

HALF-WATT    LAMPS 


AND    HAVE  ALSO   REDUCED 

THE     PRICES     OF    SEVERAL 

SIZES. 


Our  New  Lists  were  mailed  on  the 
30th  ulto.  If  you  have  not  received 
yours      will     you      please     advise     us. 


THE 

EDISON    &    SWAN 

UNITED    ELECTRIC     LIGHT    CO      LTD., 
PONDERS    END,    MIDDX. 


Fu'ly  Licensed  under  British  Patenis  Nos.  21513,06,  27712,03.  and  othe 


EDISWAN— EVERYTHING— ELECTRICAL. 
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_  A  SHOOTING  MATCH. 

A  friendly  shoot  between  the  "'  Ediswan  "  Rifle  CTub  and  a  team 
from  Siemens  Rifle  Club  was  decided  on  the  '"  Ediswan  "  Range  last 
Saturday,  the  26th  ult.  There  was  a  good  muster,  and  many  well- 
known  men  from  both  firms  were  present. 

Siemens  put  17  men  in  the  field,  including  Mr.  Holmes  (sales 
manager),  Mr.  Hicks  (assistant  sales  manager),  and  ^Ir.  Pryor  (hon. 
sec.  to  the  Club).  "  Ediswan  "  team  were  equal  in  number,  and 
included  Messrs.  Child  and  Elliott  (joint  sales  managers)  and  Mr. 
Corbet t  (hon.  sec). 

The  shoot  resulted  in  a  win  for  the  home  team  bj-  1,2.54  to  973. 
Spoons  were  given  for  the  highest  score  on  each  side,  also  wooden 
spoons  for  the  lowest  scores,  and  a  Mystery  prize  completed  the 
tropics. 

The  prizes  in  the  team  match  were  awarded  as  follows  : — 

_.  .      .  /"Siemens"     Mr.  Ftrnler.       07 

Highestscore  V'Ediswan"    Mr.  Black,         01 

,„     ,      „  ^  f"  Siemens"     Sir.  A.  N.  Other.2 

Lowest  score  (Booby  Spoon)  |..  j-jj^^^^  -    Mr.  EUiott.       48 

Mystery    "'Ediswan'"    Mr.' Swallow     87 

After  the  "  shoot  "  the  party,  of  nearly  .50,  adjourned  to  the  staff 
cafe  for  tea,  and  a  vote  of  thanks  to  the  hosts  was  proposed  by  Mr. 
Holmes,  and  responded  to  by  Mr.  Elliott,  after  which  the  latter 
presented  the  prizes.  Having  taken  tea,  another  match  of  6  a  side 
was  decirlffl  in  favour  of  the  "  Ediswan  ""  men  by  .518  to  402. 


PROGRESS  WITH  ELECTRIC  CLOCKS. 


We  hear  from  the  Synchronome  Co.,  Clerkenwell-road.  that  uni- 
form and  accurate  time  is  still  con.sidered  by  some  to  be  more  in  the 
nature  of  a  luxury  than  a  necessity,  hence  the  industry  of  electric 
clockmaking  has  felt  the  pressure  of  war  time,  and  this  has  made  it 
easier  for  them  to  spare  no  less  than  50  per  cent,  of  their  staff  who  are 
now  serving  H.M.  forces  in  some  capacity  or  another.  Rapid  exten- 
sions of  their  circuits  of  electrical  impulse  dials  have,  however,  been 
required  in  munition  factories  and  shipyards,  such  as  the  Atlas  Steel 
&  Iron  Works,  Sheffield,  of  John  Brown  &  Co.  (Ltd.),  Vickers  (Ltd.), 
Barrow,  and  John  I.  Thornycroft  ( Ltd ),  Basingstoke,  and  in  many 
buildings  now  used  as  hospitals.  They  are  al.w  extending  the  elec- 
tric time  circuits  in  Euston  Station  for  the  L.  &  N.W.  Railway  Co., 
at  Waterloo  for  the  L.  &  S.W.  Railway,  and  at  Port  Sunlight  for 
Lever  Bros  (Ltd.),  and  providing  new  installations  of  electric  clocks 
in  the  Civil  Service  CommLssion.  Burlington  House,  for  the  (JfHce  of 
Works,  the  new  offices  of  the  Western  Union  Telegra])h  Co.  (Ltd), 
Messrs.  Pilkington's  Glass  Works,  St.  Helens,  &c. 


ERRATA. 


in  place  hy  a  plunger  cateh  which  pushes  forward  a  relea'se  button 
which  will  be  seen  at  the  right-hand  of  the  case.     This  action  brines 
the  jilimger  contacts  against  the  plates  within  the  lampholder  cap  ' 
at  the  same  time  sufiicient  pressure  is  exercised  to  lock  the  lamp  in 
position.     The  device,  therefore,  prevents  the  removal  of  the  lamp 
with  the  current  on.     In  order  to  switch  off,  the  holder  is  again  taken 
in  one  hand  and  the  protruding  button  Is  pressed,  therefore  releasinc  \ 
tlie  moving  member  and  causing  it  to  fly  outwards  imder  tlie  action 
of  the  spring.     The  sam])Ic  •ulirniited  to  us  is  of  tlie  moulded  material 
tyjw,  and  has  been  designed  specially  to  comply  with  the  Home  Office 


In  our  i.ssue  of  June  18,  under  the  heading  of  the  Ironmongery 
Exhibition,  Manchester,  we  referred  to  the  Falco  .standard  water 
circulator  as  having  a  capacity  equivalent  to  about  1'2  imtis  per 
24-hour  day  ;  this  should  have  read   "  12  baihx  per  24-hour  day."' 

The  article  in  '"Electric  Vehicle  Progress"  last  week  entillxl 
"  Electric  Vehicles  and  their  Control  "  contained  an  obvious  error. 
In  the  second  paragraph, for  "it  is  impossible  to  obtain  five  speeds 
forward  or  reverse,"  read  "it  is  possible  to  obt.'in,  &c." 

NEW  SWITCH-HOLDER. 

The  adjoining  illustrations  show  a  new  design  of  swilchlioUU-r.  ot 
which  a  Hample  has  been  sent  to  us  by  Messrs.  G.  St.  John  Day, 
Mumps  Electrical  Works,  Oklham.  'I  his  accessory  is  of  interest 
because  it  is  somethirg  of  a  departure  from  ])revious  types  in  which 
some  form  or  another  of  electrical  (ontact  making  and  b-eaking 
device  has  been  introduced  into  the  body  of  the  holder  ;  as  a  rule  this 
particular  form  of  switch  has  been  operated  either  by  a  pushbar.  a 
key  or  a  pull  chain.  In  the  present  circumstances  the  inventors 
have  adopted  the  simple  expedient  of  making  and  breaking  contact 
at  the  bayonet  socket  plungers  which,  in  a  normal  lami)holder, 
occupy  a  fixed  position  within  the  shell.  In  the  Mumps  holder 
these  oontacts  form  part  of  a  moving  member  which  is  provided  with 
a  collar  and  which  is  a  slack  tit  within  the  body  of  the  holder,  which 
is  either  of  brass  or  moulded  material  as  desired.  This  moving 
member  is  free  to  slide  through  a  given  distance  within  the  shell,  and 
is  under  the  control  of  a  fairly  stout  helical  wire  spring.  In  the 
position  shown  in  Kig.  1  the  circuit  Is  broken,  the  moving  |)ortion  of 
the  holder  being  at  its  extreme  outward  point.  In  this  position  the 
iJungers  arc  some  distance  away  from  the  contact  plates  in  the  lamp 
'■;ip.  To  .switch  on.  the  shell  is  taken  in  the  band  and  tlu^  lingers  of 
the  Hume  hand  arc  used  to  press  the  moving  nu'inber  into  the  shell 
in  the  direction  of  the  lamp  ;   at  the  extremity  of  its  travel  it  is  locked 


Fig.  1.  _  _  Fill. "2. 

A  Xew  Switch  Hoi.de...     ^__        ' 

regulations  in  regard  to  shockproof  accessories  for  industrial  situa- 
tions, mines  and  similar  uistallations.  A  sample  of  this  intoresting 
holder  may  be  obtained  on  ajiplication  to  the  makers,  who  will  also 
furnish  fuller  particulars  and  prices.  We  may  mention  that  the 
lamp  plungers  are  provided  with  Day's  patent  form  of  contact, 
which  enables  the  connecting  flexible  to  be  wired  without  the  use  ol 
anv  tools. 


TRANSPORT  INEFFICIENCIES. 


It  is  estimateil  that  hi  the  Inited  States  alone  tlieiv  is  a  grand 
total  of  720.000.000  tons  of  goods  every  year  which  passes  through 
the  railway  freight  and  transfer  stations.  The  present  lack  of  sys- 
tem in  handling  this  freight  and  the  tremendous  amount  of  lost 
lime  involved  rei>iesents  a  yearly  loss  of  more  than  tlli.OOO.OOO, 
With  the  existing  antiquated  and  ineffiiient  methods  there  is  con- 
stant confusion  and  delay  where  thousands  of  conveyances  endea- 
vour to  get  served  withui  a  few  hours.  This  causes  the  transfer 
mediums  to  be  held  up  for  several  hours  inactive  with  resulting 
lo.sses.  As  the  use  of  the  "  electric  stevedore  '"  increases,  it  is  to  lie 
hoped  that  this  will  influence  a  further  systematised  manner  of 
flcliverj'.  As  their  work  becomes  more  thoroughly  unilieil.  the 
freight  sheds  and  docks  in  mary  cases  will  operate  on  a  24hour 
schedule.  With  the  virtual  freedom  of  city  streets  electric  com- 
mercial vehicles  operating  silently  will  transport  the  goods  by  night 
to  well-located  centres  from  which  goods  may  be  distributed  the 
following  day  and  delivered  when  business  houses  are  prepared  for 
them.  This  seems  to  be  the  only  way  to  solve  the  problem  of  con- 
gested freight  piers  in  cities  where  increase  in  size  of  the  termini  i.s 
rendered  impracticable  for  pnysical  reasons,  the  cities  in  most  c«.se8 
having  steadily  built  up  around  them.  To-day  the  only  hoP"  ■'"' 
(leerea.sed  congestion  is  increased  eftieiency.sucli  as  will  enable  street 
vehicles  to  discharge  or  receive  their  loads  with  celerity,  and  this 
must  be  effected  by  speeding  up  the  movement  of  freight  over  the 
I  latforms.  in  using  more  eflicient  tran.«fer  means  between  the  vessel 
holds  or  freight  ears  and  th-  vehicle  tail  hoards,  and  in  organising  a 
.-.ystem  of  distributing  centres  to  su]))ilemenl  the  cram]HMl  termini.    ^ 


Pilnttd  and  Publl>h*><  hv  r.fCiXir.v  Ti  ir.K  PR 


Arl«l     Prl«»ln>  af,.4    I 
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Event  of  the  Week. — The  coming  of  the  new  half-watts. 
Xot  'arf !    (Small  Schnapps,  j)Iease  !) 

The  latest  in   transmission  poles   is  the   one-piece  lattice 

pole.      The  recipe  for  this  is   "  Take  one  H  girder,  make  a 

number  of  staggered  notches  in  the  web  and  pull  at  the  side 

members  imtil  the  desired    '  mesh '  is  obtained."     Ee-sult, 

one-all-steel-one-piece-lattice-pole !   Some  pole  ! 
*        *        *        * 

The  latest  Ediswan  showcard  is  reproduced  in  miniature 
herewith.  At  the  present  time  particularly  the  practice  of 
economy  is  synonymous  with  the  keeping  down  of  bills  ;   the 


showcard  is  therefore  patriotically  approjiriutc.     Wilhclui  ami 
the  frown  i'liiKi'  <<-rtaiiily  look  coinplctfly  ulM-rwillirlmcd  I 


FACTORIES  EXTENDING 
o^  WAR  SERVICE 

DELIVERIES  FROM   STOCK 
SWITCHGEAR  AND  ACCESSORIES. 

A.  REYROLLE  &Co.Ltd  "o^n°t°v".T 


Now  that  the  summer  has  really  arrived  the  thoughts  of  the 
industry  are  turned  to  holidays.  A  correspondent  remarks 
upon  this,  and  suggests  that  yachting  even  in  these  days  of 
submarines  has  its  pleasm-es  as  well  as  its  perils.  He  asks  us 
incidentally  if  it  is  true  that  the  Tungsten  Lamp  Association  is 
thinking  of  a  cruise  in  the  '"  Argon-naught."     We  cannot  say, 

but  we  Pope  so. 

*        *        *        * 

THIRTY-SEVEN  YEARS  AGO. 

[From  The  Electrician  (Second  Series),  July  13, 1878.]  ] 
It  is  but  half  a  century  ago  that  to  circle  the  earth  in  40  minutes 
became  more  than  a  poet's  iraasuiation.  Since  then  improvements 
in  the  electric  telegraph  have  come  with  something  of  its  own  speed, 
one  following  another  almost  before  the  public  mind  could  realise 
the  importance  of  what  had  already  superseded.  It  was  only 
yesterday  that  we  were  laughing  at  the  very  notion  of  the  telephone^ 
To-day  we  are  opening  oiu-  eyes  at  the  microphone,  uncertam  as  yet 
what  to  think  of  its  extraorduiary  phenomena.  And,  from  the 
sources  that  cannot  be  named  here,  comes  information  of  experi- 
ments, the  results  of  which  already  give  reason  to  expect  that  we  are 
on  the  eve  of  a  still  more  stupendous  electrical  discovery. 


A  CmSCALE  SWITCHBOARD. 


In  the  description  of  the  abovt-  board  at  the  \\"ood  Green  Elec- 
tricity Works,  published  in  our  last  issue,  we  omitted  to  mention  that 
Messrs.  May  &  Hawes  were  the  consulting  engineers  for  the  entire 
scheme  of  the  new  electricity  undertakmg. 


GLOVER'S  ALMANAC. 


The  issue  of  Glover's  almanac  for  the  ensuing  year  has  been  coiii- 
])iled  more  or  less  in  accordance  with  previous  editions  frotn  "  useful 
information  contamed  in  teclmical  publications  chiefly  dealt  with, 
which  the  busy  engineer  had  not  time  to  refer  to  in  the  ordinary 
way."  Copious  extracts  are  given  from  the  "  Proceedings  "  of  the 
Institution  of  Electrical  Engineers,  from  our  own  columns  and  from 
those  of  our  principal  home  contemporaries,  aiul  from  the  "  Elec- 
trical World."  The  editor  is  to  be  congratulated  upon  the  quality 
of  these  extracts  both  in  a  textual  and  illustrative  sense.  The 
humorous  side  of  the  calendar  is,  if  anything,  more  humorous  than 
heretobefore.  A  few  of  the  cartoons  have  been  contributed  by 
appreciative  readers  of  the  calendar  who  are  at  present  aervmg  with 
his  Majesty's  Forces  in  the  trenches.  We  hope  to  reproduce  a 
number  of  the.se  from  time  to  time,  but  meanwhile  we  feel  sure  that 
those  of  our  readers  who  have  been  recipients  of  the  calendSlr  in  pre- 
vious years,  and  who  may  through  some  mischance,  although  we 
hardly  think  it  possible,  have  been  overlooked  on  this  occasion,  will 
take  the  opportunity  of  reminding  Messrs.  W.  T.  Glover  &  Co.  of  the 
oversight. 


THE  "  POINT  FIVES.' 


Mr.  J.  Horace  Bowden  (Pojjlar). 

Mr.  H.  F.  Street  (Southampton). 

Mr.  W.  H.  Cooke  (Luton). 

Mr.  T.  Holes  (Bradford). 

Mr.  A.  S.  Biackman (Sunderland). 

Mr.  C.  S.  Davidson  (Barnes). 

Mr.  A.  H.  Seabrook  (St.  Maryle- 

Mr.  E.  R.  Hill  (Reading),   [bone). 

Mr.  J.  \V.  Hame  (York). 

Mr.  S.  T.  Allen  (Wolverhampton). 

Mr.  F.  VV.  Purse  (Carlisle). 

Mr.  W.  G.  Pickvanco  (Wrexham). 


Mr.  H.  Gray  (.Accrington). 
Mr.  S.  E.  Fedden  (Sheffield). 

(West  Kurtlepool). 

Mr.  J.  W.  Beauchamp(  West  Ham ). 
Mr.  A.  H.  Shaw  (II ford). 
Mr.  C.  Furness  (Blackpool). 
Mr.  C.  >L  Shaw  (Worcester). 
Mr.  H.  A.  Novill  (WakeUeld) 
Mr.  Frank  Ayton  (Ipswich). 
Mr.  C.  N.  HoSord  (Leeds). 
Mr.  S.  E.  Britton  (Chester). 


PLATINUM 


should    b*    n«nt    to 


J.    BLUNDKLL   &   SONS, 

GOLD.  SILVER  a  PLATINUM  REFINERS,  199,  WARDOUR  STREET.  W. 
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SIEMENS 


IRONCL.AD 

SWITCHGEAR 

FOR     AUU 

PURPOSES 


Control   Pillars 
Distribution    Boards 
Main    Switchboards 


Illustration    shows    our    Standard 

Cast-iron    Mining    Pillar    suitable 

for  pressures  up  to  3,300  volts. 


Write  for  particulars  to  — 


SIEMENS  BROTHERS  DYNAMO  WORKS  LIMITED. 

HEADOri-iCE:  CAXTON  HOUSE,   WESTMINSTER.  S.W. 
Tolophono:  Geprard  BtO.  Tolograms:  "  Siembralos.  Vic,  London." 

Supplies  Dept.  :   38  &  30,  UPPER  TMAMES  STREET,  B.C. 
TBlephons;  City  S350.  Talograms :  "  Siemotor,  Cent.,  London." 

HOME   BRANCH  ADDRESSES: 
BiRMiNOHAM— Central  Ho-.  N»w  St    I     Manchester— 196,  Deansgato. 
Bristol— 30,  Bridgo  Streot.  Newcastle— 64-68,  Colllngwood 

Cardipp— 89,  St  Mary  Streot  Sheffield— 22,  High  St.      [Bldga. 

GLA3O0W— 66.  Waterloo  Stro»t  I     Southampton— 46.  High  Strest. 

Branches  In    Principal   Towns   Abroad. 


AN  INDIVIDUAL  DRIVEN  DOUBLING  FRAME 
INSTALLATION. 

At  their  new  Aixleii  works.  Kings  Cro.s.s.  Jfalifa.x.  Jlcssrs.  S. 
Thornton  &  Co.  (Ltd.),  after  investigating  the  different  systems  of 
drive  available,  selected  electric  power,  one  of  the  determining  factors 
liciiif;  lliat  energy  is  supplied  by  the  Halifax  ('orporation  at  a  coni- 


120-drum  winding  frame;  one  bundling  press;  one  preparinw 
machine.  ° 

The  Halifax  Corporation  has  installed  in  the  niUl  a  100  k.v.a. 
tliree-phase  6.600-volt  50-cycle  transformer  to  reduce  the  supply 
jiressiu-e  to  220  volts,  as  this  is  the  most  suitable  for  small  individual 
drive  motors. 

The  electrification  of  the  doubling  frame  installation  was  en- 
trusted to  the^textile  department  of  the  General  Electric  Co.  The 
problems  involved  in  the  individual  driving  of  the  doubling  frames 
requned  considerable  attention.  Usually  the  tin-roller  shafts  on 
doubling  frames  are  rim  at  a  speed  of  from  800  to  1 .000  revs,  per  min.. 


biit^iii^this  case  the  frame  makers  required  a  speed  not  exceeding 
880  tt  900  revs,  per  min.  As  the  nearest  motor  speed  on  a  .^O-cycle 
supply  was  between  960  and  970  revs,  per  min..  direct  coupling  was 
out  of  the  question.  It  was  decided,  therefore,  to  use  7  H.r.  ''  Wil- 
ton "'  squirrel  cage  protected-type  textile  motors  with  ball  beariniis. 
running'at  a  sjjced  of  1.450  revs,  per  min.,  the  motors  being  tilled 
with"machine  cut  double  helical  gear,  made  by  the  Power  Plant  Cd. 
(Ltd.).     The  larger  gear  wheel  is  keyed  directly  to  the  frame  shaft. 

The  power  at  220  volts  is  distributed  to  the  machines  from  a 
compactly  designed  switchboard,  enclosed  in  a  sheet  iron  ease,  the 
cables  being  carried  midergroimd  in  conduit  to  a  point  close  to  the 


¥w.  I. — General  View  of  tub  JJoudlino  Kiiame  iNSTALi.ATio.s-  at 
S.  Thornton  &  Co. 

jiiiratively  low  rale,  espceially  at  night  time.  The  first  decision  was 
to  inslal  group  drive,  but  eventually,  on  the  advice  of  Messrs. 
Tlmmlon's  eoiiHulting  engineer,  and  also  of  the  textile  department 
of  the  fieueral  ICIeclric  Co..  an  individual  drive  was  installed  ;  the 
inslallntioii  n^gicgatcs^iboul  100  ii.i-.  Tlu^  machines  included  in 
this  iiiHtnllntion  are  I2"ring  doubling  frames  of  :«)0  Hpiiulles  ;  eight 
power  reels  ;   fotir  (10-drum  winding  frames,  120  bobbins  each  ;   one 


Kid.  ^. — Anotiiek  Vikw  of  7  n.p.  "  Witton  "  Moioits  niu\  in(!  tiii: 
UouBUNo  Frames. 

motors.  The^niolors  are  started  by  means  of  iroucla  I  :itarters,  a  set 
of  fuses,  also  in  a  cast-iron  ca.se,' being  included  in  the  motor  circuit 
when  the  start cr'is  in  the  running  position,  A  general^.iew  of  ihi'  12 
motors  driving]!  he  doubling  frames  is  shown  in  I'igs.  2  and  .'!.  and  a 
mini'  detailed  view  of  the  motors  aiul  switchgear  in  l'"ig.  1.  whilst 
I'^ig.  5  gives  a  view  of  the  frames  themselves. 
Although  this  installation  is  on  a  small  scale,  it  has,  wc  undor- 
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stand,  thorougUy  proved  the  claims  made  for  the  individual  electric 
drive.  It  has  shown  that  (a)  the  individual  drive  effects  a  con- 
siderable saving  in  power  and  space  as  well  as  in  the  cost  of  the 
buildings.  An  examination  of  Fia.  1.  giving  a  general  view  of  tlic 
installation,  emphasises  the  changes  wiought  in  the  lay-out  of  a  mill 
through  the  adoption  of  individual  electric  drive.  Tt  will  be  observed 
that  the  absence  of  belting  and  shafting  has  permitted  tlie  buildings 
to  be  of  a  lightly  constructed  ty]ic,  and  at  th(?  same  lime  tlie  illumina- 
tion is  very  good.  In  tliis  connection.  Messrs.  Thornton  state  that 
iliniughciut  the  wmter  there  was  no  oc'casion  to  light  uj)  on  any  day 
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Fig.  4. — Dktailed  View  m-  the  .Motiip.s  and  Staktixi;  Sum  n- 
oEAK,  SHOWING  Covers  kemdvkd  from  the  Gears. 

until  after  4:15  p.m.  (h)  Electrification  has  given  an  increased  and 
improved  production,  (c)  The  machines  run  with  great  steadiness, 
and  at  the  same  time  maintenance  is  reduced  to  a  minimum.  ((/) 
The  ability  to  run  individual  maciiines  on  overtime  without  kcc|iiiig 
an  engine  room  statf  at  work  is  a  great  convenience. 

The  buildings  are  lighted  throughout  by  Osram  Axial  tyjn-  lami)s 
with  an  obscured  reflector  fitting  close  to  the  lamp.  The  illustrations 
show  that  the  lights  are  arranged  down  the  doubliiig  frames,  and  the 


Fig.  5. — A  \iew  down  the  Fiumes. 

illumination  thus  afforded  has,  we  hear,  been  entirely  satisfactory. 
The  installation  has  now  been  running  nearly  a  year,  and,  although 
there  is  naturally  considerable  vibration,  only  one  lamp  ha.s  been 
broken,  and  that  through  being  dropped  on  the  floor.  The  sheets 
of  coloured  paper  accn  over  the  lamps  are  in  no  way  connected  with 
the  illumination  of  the  frames,  but  are  due  to  the  requirements  of  the 
Halifax  Corporation  for  restricted  lighting  under  war  conditionH. 

\Vc  understand  from  Messrs.  Thorntons  that  the  installation  has 
given  every  satisfaction,  and  that  they  are  convinced  of  the  eHicicncy 
of  individual  electric  drive  for  doubling  frames. 


Any  tube  works  can 
make  conduits,  and  any 
foundry  can  make  con- 
duit fittings— in  a  way. 

But  SIMPLEX  CON- 
DUITS are  somewhat 
different. 

There  is  a  sincerity  of 
purpose  behind  the 
Simplex  organisation, 
and  ^ve  therefore  make 

SIMPLEX 

CONDUITS  &  FITTINGS 

for  the  protection  and 
not  for  the  assassination 


of    electric    light 
power  circuits. 


and 


Simplex  Conduits  Limited, 

Garrison  Lane,       BIRMINGHAM. 


ncCr< 


LONDOM  — 

113-117.Cha 
Manchbster— 

16,  Corporation  Street. 
Glasgow — 

72a,  Waterloo  Street. 
Bristol — 

11,  Denmark  Street. 
Newcastle — 

61-65.  High  Bridge. 


Leeds— 

6.  White  Horse  Street. 
Liverpool — 

96,  Whitech.ipcl. 
Swansea — 

14,  Heathfield  Street 
Cardiff— 

4,  Westgate  Street. 
Abbrdbbh — 

l.Crlmon  Place. 
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|0  H  MS 

5  Keep  one  of  our  Departments  always  j 
5  busy.  We  manufacture  them  in  the  S 
g  form  of  S 

[  RHEOSTATS  | 

5  of  all  types,  values  and  carrying  capaci-  5 

S  ties,  from  the  SMALLEST  SLIDER  to  = 

E  the   LARGEST    LOAD  or   CALIBRA-  S 

S  TION  Set.  5 

I  BRITISH  MADE  ONLY  I 


piano   plaj-cr  cntprtains   visitors   witli   either   classical   or  popular 
selections. 

Adjoining  the  living  room  is  the  dining  room,  also  suitably  fur- 
nished.    Thi.s  room   is   lighted    by   fixtures   which   provide   direct 
illunimation  through  tinted  shades.     It  is  heated  by  electricity,  and 
the  air  is  kept  constantly  stirred  and  refreshed  by  a  small  electric    ' 
fan.     The  dining  room  is  equipped  with  electric  heating  devices  for    i 
the   preparation   of   hmches   and   light   refreshments.     There   is  a    i 
radiant  toaster,  an  electric  cofTee  pot.  a  tea  samovar,  a  disc  stove  for 
general  cooking,  a  imi-set.  a  chafing  dish  for  ])reparing  hot  soups  or 
desserts,  and  an  electric  gi'ill  for  broiling,  toasting.  prei)aring  eggs, 
&c.     If  desued.  a  substantial  meal  can  be  cooked  on  the  dming-    ; 
room  table.     Another  electrical  feature  is  the  warming  cupboard 
at  the  entrance  to  the  butler's  pantry,  where  the  food  is  kept  hot 
between  coiu'ses.     To  the  right  of  the  dtnuig  room  is  the  breakfast    1 
alcove,   cosily  arranged   and   also  equipjied   for   ""  table   cooking."    , 
Between  the  dming  room  and  the  kitchen  is  tlic  butler's  jiantry.     In    . 
it  is  installed  a  combuiation  butler's  smk  and  dish-washer  for  cleaning 
the  light  and  valued  wares.     On  a  shelf  there  is  a  disc  stove  for 
makuig  dressmg  and  sauces,  and  a  small  electrically-driven  buffet 
for  polishing  nickel  and  silver  pieces.     On  the  wall  is  the  annunciator 
of  the  door  bell  system,  which  signals  information  to  the  maid  or 
butler.  I 

In  the  kitchen,  which  is  the  workshoj)  of  every  home,  electric  itil 
finds  its  greatest  field  of  usefidness.     An  electric  range.  equi])pe(l 
with  hot  jilates.  broiler  and  ovens,  is  ready  to  cook  the  largest  family"  ! 
dinner.     A  constant  supply  of  hot  water  is  ensured  by  an  electric 
water  heater  attached  to  the  usual  kitchen  water  tank.     The  un- 

plcas;"^*  "d""""  "•'  """k'"'a  ■"•°  ""^  nr>»;r>or1     ai  a   hniisolinld  nzoil.llor 
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THE  ELECTRIC  HOME  AT  THE  PANAMA  EXHIBITION. 


The  importance  of  the  electric  service  in  the  lioinc  is  becoming 
more  and  more  understood  in  the  I'nited  (States  of  America,  a  fact 
which  may  be  attributed  to  the  persistent  publicity  work  undertaken 
by  the  manufacturing  and  central  station  elements  in  the  counti'y. 
Quite  natiually.  therefore,  the  Panama  Pacific  International  Expo- 
sition, to  quote  its  full  title,  has  its  electric  house,  in  order  still  further 
to  keep  the  domestic  electric  service  in  the  pidilic  mind.  Our  con- 
temporaries have  all  dealt  more  or  less  fully  with  this  interesting 
feature  of  the  Palace  of  Manufactures,  and  the  following  jjarticulars 
are  culled  from  the  colinnns  of  the  Canadian  "  Electrical  News  "  : — 

In  this  model  home  electricity  is  made  to  cook,  wash,  launder, 
sweep,  dust  and  perform  coiuitless  other  domestic  duties,  as  well  as  to 
heat,  light  and  cool  the  house.  The  exhibit,  conducted  by  the 
General  Electric  Co..  is  co-operative  to  the  extent  that  it  comprises 
a  display  of  devices  operated  by  this  company's  motors,  the  devices 
themselves  being  the  products  of  other  manufacturers,  many  of 
whom  have  no  other  representation  at  the  Exposition.  It  is  quite 
in  contra,st  with  the  usual  manufactiner's  exhibit,  because  it  is 
broadly  educational,  com])letely  ojierative  and  required  a  eonsitler- 
able  expense  compared  with  the  immediate  return  that  might  be 
expected  through  the  sale  of  the  electrical  material  exhibited.  The 
idea  governing  the  design  of  the  exhibit  was  to  popularise  generally 
the  use  of  electricity  in  the  home. 

The  building  itself  is  of  .Spanish-California  bungalow  design  and 
inexpensive  cost,  of  grey  stucco,  with  a  long  columned  ])ortico  on 
two  sides,  and  is  roofed  with  red  tile.  The  interior  consists  of  a  large 
living  room,  dining  room  with  lireakfast  alcove,  bedroom,  nmsery. 
sewing  room,  bath,  kitchen,  refrigerator  room  and  laundry.  There 
lire  nlso  an  elec^tric^  garage,  a  worksho))  and  a  small  (creamery.  The 
lioiiic  is  completely  furnished  and  attractively  decorated,  all  in  good 
taste. 

Tbo  vcninda  is  ilhiminatcd  with  lamps  in  suitable  fixtures;  the 
liouHc  number  is  iin  electric  transijanmcy,  and  elect-rie  bells  aro 
operated  by  Iraiisforiners.  The  living  room,  spacious  and  apjiro- 
priiilely  furnished,  is  lighted  with  lainjis  |)laced  in  semi-incliri  i( 
fixtures,  I  ho  light  being  diffused  and  distributed  by  reflection  from 
tinted  walls  and  ceilings.  An  electric  "  fireplace  "  of  the  luminous 
radiator  ty]H'  fiiniishcs  boih  warmth  and  a  ))lea.sing   l-v,'.  The  eleelric 


ExTicitioR  \'iuw  OF  Elkctric  Housr,  Pan.\ma  Exhibitiox, 

and  cxliaiisl  fan  cDiuliine  In  rcmiive  tlicTii  i|iiicUly  and  kccj)  the  air 
in  the  kitchen  pure  and  fresh.  iShould  tlie  day  Ik'  chilly,  a  portable 
air  heater  can  be  put  into  service  by  inserting  a  small  wall  plug.  A 
new  device,  which  does  away  with  dirty  and  impure  ice.  is  the  elec- 
trically lighteil  and  cooled  refrigerator,  where  small  cubes  of  ice  also 
may  be  obtained.  There  is  also  an  electrically-driven  ice  cream 
freezer,  if  home-made  ices  and  creams  are  desired.  A  connection 
with  the  inter-house  jdioiie  for  savirg  .steps  is  the  final  kitchen 
convenience. 

The  bedroom  contains  many  electrical  conveniences  and  articles 
for  the  toilet,  including  an  electric  massage  vibrator,  electric  curling 
iron,  hair  dryer  and  boudoir  lam])s.  There  is  a  heating  pad  to  take 
the  place  of  the  old-time  hot  water  bag.  and  a  small  electric  water 
healer  in  ease  of  siclcness.  The  bedroom  is  heated  by  electricity  in 
chilly  weather  and  cooled  with  an  electric  fan  when  the  nights  aro 
too  warm.  There  is  a  connection  for  the  vacuum  cleaner.  The 
room  is  also  provided  with  a  tele])hone  connection  to  all  parts  of  the 
house  to  save  imnecessary  stei>s.  Most  interesting  of  all  the  elec- 
trical aijpliances  in  the  bedroom  is  the  biu-glar  switch,  which  when 
needed  lights  every  lam))  in  the  house.  Near  the  bedroom  is  the 
nursery,  with  its  eleelric  toys  and  an  eleclrical  device  .-it  the  window 
lo  kee|)  the  room  sup|ilic(l  Hith  fresh  air  witlioul  draughts.  Tho 
nursery  is  healed  by  electricity,  and  there  i;  an  electric  nur.sery  outfit 
for  preparing  medicine,  food,  itc,  in  case  of  sickness.  .Vn  elcotrio 
heating  pad  is  also  ])rovi<led  lo  warm  up  (^old  hands  and  toes. 

ICvery  housewife  visiting  tlx'  "Home  Electrical"  lakes  great 
interest  in  the  sewing  room,  with  its  electric  appliances  for  .sewing, 
mending  and  tb'ossmalving.  The  sewuig  machine  is  operated  by  an 
electric  motor  controlled  by  the  foot  treadle.  A  ."Jib.  and  a  (i  lb. 
elecMic  iron  are  loca'cd  on  .i  coiivenieni  board,  and  a  small  jiorlable 
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VICKERS  Limited 


ELECTRICAL    EQUIPMENT 
of. every  description 


acuum  cleaner  is  used  to  pick  up  threads  and  scraps  of  cloth  without 
ffort.  A  connection  to  the  inter-house  phone  saves  many  steps  in 
ending  to  various  household  duties  during  sewing  hours.     A  small 


■  ^  pniMi™ 


air  heater  and  a  fan  l«eji  the  room  warm  and  eomforlaljle  at  ail 

8C11.SOI1S. 

The  home  is  equipped  with  a  comjiictc  electric  laundry.    There  i« 


a  quiet -running  washing  machine  and  an  electric  mangle,  which  may 
he  entrusted  with  delicate  pieces  ;  3,  (i,  8  and  12  lb.  irons  for  any 
ironing  and  pressing  which  may  need  to  be  clone,  and  a  double  8  in. 
hot  |)late  for  boiling  the  clothes.  A  collapsible  ironing  board  folds 
into  a  shallow  clo.sel,  and  the  flat-iron  switch  is  equi])pcd  with  a 
pilot  light  to  indicate  whether  or  not  the  current  has  been  turned  oil'. 
An  air  heater  and  exhaust  fan  provide  comfortable  working  tem- 
peratures imder  all  weather  conditions.  Provision  has  been  ma(U> 
in  the  shed  for  constant  water  pressure  all  over  the  house  when  the 
«ater  sui)ply  is  a  well  or  spruig.  H.^re  is  installed  an  automatic 
air-pressure  system  connected  to  the  water  supply,  keeping  the 
pressure  constant  at  any  desired  point.  The  air  ])unip  is  driven  by 
a  small  electric  motor,  controlled  by  a  |)ressure  switch. 

Nearly  every  home  has  a  workshop  where  the 
tnati  of  the  house   builds  and   repairs.     This  is, 
]jerha])s,   mon;   true  of  country    jjlaces,  and  it 
must  be  remembered  that   the  "Homo  Klectri- 
f-».  !l  cal"  is  by  no  means  restricted  to  city  folk.    The 

"H  I     L  J      shop  Ls  equi])ped  for  any  ordinary  re[)air  or  cons- 

truction  work,  with  a  work  bench,  bench-type 
drill  press,  chip[)ing  hammer,  electric  riveter  and 
grindstone.  Then  there  is  a  buffing  outfit,  saw 
table,  bench-type  lathe  anil  metal  melting  pot,  all 
I'lectrically  operated;  handy  little  electric  solder- 
ing irons  and  an  electric  glue  ])ot  for  repairing 
leaky  utensils  or  broken  woodwork.  The  air 
heater,  of  sturdy  build  and  generous  ca])acity,  is 
ready  at  all  times  to  ensure  comfort  in  the  shop. 
In  the  garage  is  a  light  electric  coupe,  which 
is  kept  charged  automatically  by  a  mercury-arc 
rectifier.  The  lighting  batteries  are  charged  by 
a  small  vibrator.  A  snuill  portable  search  lamj), 
which  can  be  operated  on  any  electrically-lighted 
car,  is  used  for  close  examination  of  any  part  of  the  car,  and  a 
portable.  electri(r  lyre  pump  complete  the  car  cquijjment.  Con- 
nectionH  arc   made,  to   the  inlcr-houso  phone  in  both  garage  and 
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workshop.  An  air  heater  is  also  installed  in  the  garage.  Of 
particular  interest  to  the  ^visitor  from  riu-al  communities  is 
the  dairy.  This  is  equipped  with  an  electrically-driven  cream 
separator,  bottletwasher  and  "churn.  In  conjunction  with  thes"" 
appliances  is  an  automatic  refrigerator  and  milk  cooler,  operated  by 
a  thermostat  to  keep  the  temperature  of  the  cooling  chamber  at  the 
proper  point.  More  than  anything  else,  the  "  Home  Electiical  " 
emphasises  the  fact  that  electricity  is  readily  adaptable  to  all  kinds 
of  domestic  service  where  light,  heat  and  power  are  required.  All 
these  electrical  conveniences  are  inexpensive,  and  most  of  them  cost 
no  more  to  use  than  an  electric  iron. 


NEW  HALF-WATT  LAMPS. 


The  installation  trade  will  b*-  es|)ecially  inttTcsted  m  the  an- 
nouncements made  In-  a  number  of  l;mi])^makcrs  regarding  new 
types  and  prices  of  lialf-watt  lamps.     The  eoiujilctc  range  of  half- 


New  Ediswan  Half- Watt  Lamps. 

watt  lamps  now  available  is  .set  out  in  Table  I.  'I'lii'  iKavier  figures 
indicate  either  new  types  or  new  jirices.  It  will  be  noticed 
that  a  200  c.p.  high-voltage  lamp  Ls  now  available,  and  Ibis  size  will 


r>U  to  ()() 


louiu  i:iu   -i 


2(10  to  2(10    < 


^ablel. 

Watts. 


Price. 


IS 

30 

60 

100 

30 

60 

100 

150 

200 

300 

500 

60 

100 

1.50 

200 

300 

500 

1.000 

1.500 

100 

150 

200 

300 

500 

1,000 

1,500 


4s. 

6d. 

OS. 

ea. 

Gs. 

6(1 

12s. 

6d. 

1  OS. 

6d. 

(is. 

Od. 

12s. 

6(1. 

16s. 

6(1. 

"JOs. 

(Id. 

2,")s. 

Od. 

30s. 

Od. 

lis. 

fid. 

12s. 

6d. 

16s. 

6(1. 

2os. 

(Id. 

2.5s. 

Od. 

30s. 

Od. 

40s. 

Od. 

.50s. 

Od. 

12s. 

fid. 

ir.s. 

(id. 

21  Is. 

Od. 

3lls. 

Od. 

30s. 

0(1. 

40s. 

Od. 

50s. 

Od. 

probably  be  m  the  greatest  demand,  because  there  is  a  wide  field 
application  awaiting  it  for  interior  lighting  in  conjmiction  wit 
semi-indirect  and  mdirect  fittmgs.     The  fact  that  the  lamp  is  onl  ^ 
(i-f  ui.  long  cap  to  pip,  and  but  3|  m.  diameter,  and,  in  addition,;  I 
]irovided  with  a  bayonet  cap  of  standard  size,  wHl  also  eneourag 
its   extended   application   for   industrial   and   commercial   uiteric 
illumination.     The  150  watt  and  200  watt  are  new  types  which  wi  ] 
also  be  found  most  useful. 

Turning  to  the  lower  voltage  ranges,  the  smallest  candle-]io\\( 
lamp  now  available  is  the  60  watt  size,  100  to  130  volts.  In  tin 
series  of  lamps  the  exLstmg  100  and  150  watt  sizes  are  both  reduce^ 
in  price.  The  100  to  130  volt  range  of  lamps  also  includ  s  an  in 
teresting  type  of  projector  lamp,  in  which  filaments  of  the  gri' 
liattern,  either  m  a  vertical  or  horizontal  plane,  are  mounted  ;  th 
former  are  the  standard  iiattern  of  filament,  and  at  an  extra  cos 
a  portion  of  the  bulb  o])i)osile  to  the  filament  is  provided  with  i 
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WRITE    FOR  PARTICULARS   OF    FOURTEEN    GRADES    OF 

British-Made  Resistance  Materials 
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TO; 


:: 


MAKERS: 


AGENT: 


HENRY  WIGGIN   &  CO,  Ltd., 
George  Street,  Birmingham. 


LIONEL  ROBINSON, 

3,  Staple  Inn,  London,  W.C. 
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ivily  silvcrod  side,  which  acts  as  a  reflector  and  serves  to  assist 
:he  concentration  of  th?  light  in  tlic  required  direction, 
n  the  low-voltage  range  of  lain|)S,  new  30  and  00  watt  50  to  CO 
t  lamps  are  now  ofltered,  and  tlu;  prices  of  the  present  100  to  150 
It  sizes  have  been  reduced.  An  entirely  new  series  of  25  volt 
nps  is  introduced  for  the  first  time,  .there  beine  four  sizes  from 
0  to  18  watts.  The  railway  companies  ought  gradually  to  taks  up 
'  latter,  especially  the  smaller  patterns,  for  use  in  the  lighting  of 
•ir  ordinary  main-line  trains,  the  dynamos  for  which  are  operated 
supi)ly  at  these  voltages.  By  comparison  with  present  meial 
rips,  the  price  is  undoubtedly  high,  but  for  quantity  lots  it  would 


WoTAf"' 


which  is  bemg  circulated  on  the 


be  considerably  lowered,  and  the  increased  economy  woul 
justify  the  outlay. 

We  gather  from  tlie  lilcratun 
subject  that  the  new  tyi>cs 
of  lamps  are  made  m  Holland 
and  are  licensed  for  sale  in 
Great  Britain  ;  they  are  im- 
ported under  a  British  Con- 
sular certificate  that  the 
lamps  are  of  Dutcli  inanu- 
facture  throughout. 
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E.  SHOWELL  &  SONS,  Ltd., 

STIRCHLEY,    BIRMINGHAM. 


Every  description  of  Finger  Tips, 
Connecting  Pieces  and  Segments, 
made  for  Tramway  Electrical  work. 


Sole  Agent  for  the  Electrical  Trade:— 

LIONEL  ROBINSON,  Los^dITn' iv.c. 

Telephone:  Hclbon:  6323. 


The  lamps  are  available  from  the  British  Thomson-Houston  Co. 
(Mazda),  General  Electric  Co.  (Osram  Atmos),  Siemens  Bros.  DjTianio 
Works  (Wotans),  Eclison  &  Swan  Co.  (Royal  Ediswan),  the  Sun 
Electrical  Co.  and  the  principal  traders  and  factors.  We  understand 
that  the  lamps  can  be  obtained  from  stock  or  withm  a  few  days. 

Table  IL 


Voltage. 

Overall  dimensions. 

Type  of  cap. 

Length. 

Diam. 

■{ 

m/m. 
115 
115 
130 

in. 
4i 
6} 

m/m. 

64 

64 

75 
102 

in. 
2i 
2i 
3' 
4 

>-Bayonet. 

r 

50-65  < 

115 
130 
170 
170 
205 
270 
300 

4i 
5| 
«.? 

H 
105 

64 
75 
102 
102 
121 
121 
145 

2i 
3' 
4 

4 
4? 
4| 
5J 

>B&yonet. 

>  Edison  screw. 

>  Goliath  screw. 

■ 
KJd-KiO  * 

130 
170 
170 
205 
270 
300 
327 
3.50 

51 
«.? 

8i 
lOJ 
11 J 

m 

13J 

75 
102 
102 
121 
121 
145 
168 
198 

3 

4 

4 

4J 

4J 

>  Bayonet. 

>  Rdiaoii  screw. 

^Goliath  screw. 

200-2.5.^)  - 

170 
170 
205 
270 
300 
327 
3.50 

H 

lOj 
11? 
121 
13? 

102 
102 
121 
121 
145 
168 
108 

4 

4 

43 

4J 

5J 

fii 

7J 

Bayonet . 
>  Edison  screw. 

VGoliath  screw. 

In  order  to  indicate  the  general  utility  of  the  present  range  of 
lamj>s,  we  fjive  in  Table  II.  their  overall  dimensions  and  tlie  type  of 
cap  witli  which  they  are  fitted. 


"INSTALLATION  NEWS," 

The  second  number  of  the  quarterly  edition  of  tlie  new  series  of 
"  Installation  News"  has  just  readied  us.  In  the  editorial  column 
an  a|Kiloj;y  is  made  for  tin-  late  appearance  of  the  issue,  a  fact  which 
is  e.xplained  by  the  sliorlajre  of  labour  in  the  various  departments  of 
Mes.KrH.  Simplex  Conduits,  wlio  puliMsh  this  interest inj.;  house  organ, 
and  also  by  the  fact  that  a  nuinlier  of  their  slalT  and  employees  are 
with  I  III'  foricH.     Tlir  ri'ading  matter  of  the  number  has  been  attrae- 
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SWITCHGEAB,    TBANSFOBMEBS,  METERS. 
ErxBCTBIC     HEATINO    &    COOKINQ    APPABATUS. 
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r  300   Corporation   and    Electric    Supply    Authorities  have 
bought   our   goods   for    the    last   3   years, 
endeavour     to    turn    out     strong     practical     articles    for 
everyday   use. 
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Derby  Road,  Edmonton, 
LONDON,    N. 


lively  set  out,  and  the  articles  on  the  "'  Correct  llluniinatioii  of  Sh 
Wmdows,"  the  ""  Illumination  of  Factories,"  and  ""  Electric  Lig 
Fittmgs  for  the  Home  "  shotild  be  read  with  interest  by  the  avera 
electricity  coasumer  as  well  as  the  electrical  contractor. 

A  descrijJtion  is  given  of  the  company's  new  Liverpool  and  distr 
show  rooms  which  have  recently  been  entrusted  to  the  care  of  J 
E.  P.  Bennett,  formerly  a  member  of  the  London  staff,  ^\'e  gatli 
that  these  show  rooms  have  been  divided  uato  tlrree  parts,  each 
which  has  a  definite  coloiu-  scheme  of  decoration. 

The  subject  of  the  design  and  construction  and  general  utility 
American  '"  socket  hole  "  table  cookmg  and  heating  utensils  is  d 
cussed  with  some  vigour.  The  article  is,  in  fact,  a  reply  to  certa 
criticisms  levL-lled  by  our  contemporary  the  "Electrical  Times  " 
British  designs  of  subsidiary  electric  heating  and  cooking  appai 
tus  as  far  back  as  Feb.  25.  The  last  paragraph  of  this  article  is 
some  inteiest  and  we  quote  it  in  full : — 

"  Our  critic  goes  out  of  his  way  to  state  that  it  is  only  quite  recent 
that  tlie  English  manufacturers  have  troubled  to  fit  re])laeeal 
elements  at  all.  This  statement  is  grossly  imfair.  From  the  coi 
mencement  of  the  manufacture  of  such  goods  to  the  present  day,  ■> 
would  state  that,  taking  cooking  and  heating  apparatus  as  a  who 
the  Englisli  makers  have  had.  and  still  have,  more  roplaceal 
elements  than  the  American.  Flat  irons  have  practically  alwa 
h;id  replaceable  elements  m  both  countries,  but  anyone  wlio  has  h 
to  repair  an  American  water  boiler  or  hotjilate,  and  comjiared  it  wi 
any  good  English  make,  will  quite  realise  the  humour  of  the  innocen 
of  our  critic.  We  wonder  whether  the  '  Electrical  Times  '  expt 
has  ever  tried  to  take  to  pieces  and  fit  a  new  element  to  an  Anieric 
tOiister.  soldering  iron  or  immersion  heater.  Ingeniously  ec 
structed  certainly.'  liable  to  break  down  just  as  certainly,  repairal 
by  a  novice — certainly  not.  Xo  sane  manufacturer  objects  to  a  f^ 
competition  or  reasonable  criticism  of  his  wares,  but  when  th 
competition  descends  to  the  clap-trap  of  eternal  guarantees,  ai 
criticism,  to  mere  abuse  of  ones  own  comitrymen,  a  few  words 
protest  may  be  ])erniitted.  " 

The  "Selling  of  the  Brilliant  Vacuum  Cleaner "  and '•  Remarks 
Rmdom"  eomjilete  the  te.xt  matter  of  the  is.siie.  We  are  a-sked 
state  that  copies  of  this  interesting  little  publication  will  be  forward 
gratis  on  ivqu(-st  to  the  coiiqiany  ;U  (■'arrisonlane.  Biriiiingham. 

HOLIDAYS ! 


The  Great  Central  Railway  Co.  have  just  i.ssucd  their  new  A.B. 
(hiide  to  health  and  holiday  resorts.  AVithin  an  attractive  cover 
included  a  description  of  the  various  resorts,  and  interesting  inform 
tioii  is  given  regarding  climatic  advantages,  bathing  facilities,  spot 
and  enterlaiiimeiits.  also  a  list  of  hotels,  boarding  houses  and  count 
lodgings,  schools.  <S.e.  The  book  has  been  entirely  re- written,  is  wi 
illustrated,  and  any  of  our  readers  eoiit  em  plating  a  short  or  loi 
holiday,  either  at  the  seaside  or  in  the  eouiiliy.  should  obtain  a  co] 
which  will  be  .sent  free  on  application  to  the  (Ireat  Central  I'ubliei 
l)e]urliiienl.  -Jli;.  Marvli'l.,.nr-ro:iil.  London,  \.\V. 


SLATE 


INIGO    JONES   &   CO., 

Tudor  Sl.ttc  Works, 
GROESLON,  R.S.O.,  NORTH  WALES. 

Slates  Drilled  «  Shaped  to  Specification. 

8LATE  WORK  tor  ELECTRICAL  EWQIWEEH*; 

S1.11C  M.isoiis.  Tiii-iir-rs  nnd  i:naiiu'll"». 
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'.vr.sT  OF  THE  Week. — An  electrical  mauufacturer  in  receipt 
■nUrs  for  munitions  is  asked  to  make  cored  holes  accurate 
three  places  of  decimals  ' 

*  *  :■■  * 

Vfter  the  exposure  of  Germany's  gaseous  methods  of  friglit- 
tiess,  how  will  it  be  possible  to  use  other  than  electric  liiibtiug 
:he  peace  celebrations  i 

T#  ^  ^  ^ 

iVe  are  breathlessly  awaiting  the  news  that  Mr.  ^\  .  P. 
rtnall  has  "  done  Ids  bit  "  in  the  war  either  in  his  Paragon 
ctric  submarine  or  his  ditto  ditto  aeroplane. 


Comparison-  rs  Rotinditiks.     Mit.  G.  Prkvanck  (Wrkxiiam)  Cheek 
BY  .Jowl  with  a  Trassfokmer  Pillar. 

We  gather  from  a  pamphlet  ju.st  issued  by  James  Spicer  & 
ns,  the  famous  paper  makers,  that  they  are  introducing  a 
w  waterproof  fil)re.  The  gamut  of  its  possibilities  is  most 
xtensive,  as  the  following  paiagraplus  taken  from  the  pamphlet 
low  : — 

Our  '■  Economic  "  waterproof  HIhc  has  been  used  in  tlie  manufac- 
urc  and  supply  of  (iO.OOO  pairs  of  waders  for  tlie  War  Office.  Tliesc 
ere  not  ordered  until  many  .small  (|uantities  had.  at  regular  intervals 
uring  two  months,  been  tested  in  the  trenches  and  many  alterations. 
ITccted  in  shape,  pattern  and  general  quality. 

('iil)leniakers,  who  usually  treat  the  paper  they  use  with  their  own 
ohition,  have  in  this  article  a  material  capable  of  standing  a  high 
oltage  strain,  iuid  at  any  rate,  with  slight  adaptations,  should  lind 
t  valuable. 

"he  association  of  trenches,  wadeis  and  cables  is  not  at  all 
nept. 


The  Tramwavs  aud  Light  Eailways  Association  Congress, 
held  to-day.  includes  three  Papers  to  be  read  during  the  course 
of  the  morning.  Fortunately  the  members  have  the  option  of 
doing  what  they  please  in  the  afternoon,  or  it  is  optional  that 
they  dine  together  in  the  evening.  Doubtless  they  will  select 
the  "latter. 


One  Pair 
of  Hands 
is  enough. 


Ca  Va  Sans  Dire,  JLvdemoiselle  ! 
•  Vi'ith  apologies  to  the  British  Commercial  Gas  Aasocialion. 
«  V  •.  t 

THIRTY-SEVEN  YEARS  AGO.  f 
[From  The  Electrician  (Second  Series),  July  20,  1878.] 
The  Electric  Light.— It  is  somewhat  over  two  hundred  years 
since  the  first  i)ublic  lantern  was  put  up  in  Paris— a  lantern  en- 
closing a  candle.  This  was  in  KitiS.  Louis  XIV.  was  so  jjlcasod 
■.vith  this  innovation  that  he  ordered  a  medalto  be  struck,  with  the 
legend  Securitas  millor.  In  our  days  the  dazzling  spectacle  offered 
by  the  .\venue  de  rOp6ra  is  that  which  most  excites  the  adniu'ation 
of  strangers.  The  application  of  the  electric  light  is  in  Paris  daily 
extending.  Many  large  workshops  and  other  commercial  establish- 
ments have  adopted  it,  and  it  is  to  be  found  at  the  termini  of  several 
of  the  railways.  J5esides  the  Avenue  dc  TOpera,  the  Place  de 
rOpera,  a  portion  of  the  terrace  by  the  banks  of  the  river  at  the 
Tuilleries  Gardens,  the  front  of  the  old  ("hambcr  of  Di'puties,  and 
the  Place  dc  I'Etoile,  are  illummated  by  the  electric  light.  Yet  in 
London  there  Is  not  one  such  light  to  be  seen  ' 
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STARTERS  FnR  A.C.  MOTORS. 

IGRANIC    ELECTRIC   CO.,    LTD., 
147,   Queen    Victoria   St.,    London. 
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SIEMENS 


STANDARD 

ELECTRIC    MOTORS 


For   Direct   Current. 


for 


ALL  OUTPUTS,  SPEEDS  AND  VOLTAGES. 


SIEMENS  BROTHERS  DYNAMO  WORKS  LIMITED. 

HbadOfficsi  CAXTON  HOUSE,  WESTMINSTER,  S.W. 
Telephonoi  Gbrrard  363.  Tologramai  "  Sibubralos,  Vic,  Londom." 

Supplies  Dept.  :   38  &.  39.  UPPER  THA.MES  STREET,  E.C. 
Telephont;  City  53S0.  Tologrims :  "  Sibuotor.  Cbmt..  Lomdon." 

HOME  BRANCH  ADDRESSES: 
BiRuiNGHAU — Central  Ho  ,  Now  St     I     Manchester — 196,  Deansgate. 
Bristol — 30.  Bridgo  Stroot.  Newcastle— 64-68.  Collingwood 

Cardiff— 69,  St  Mary  Sn-eot  Shbffibld— 22,  High  St      [Bldgs. 

Clasgow— 66,  Waterloo  Street.  I     Southampton — 46.  Hi^h  Street. 

Branches  In   Principal   Towna  Abroad. 


[PRESSURE  CONTROLLED  SPEED  REGULATORS. 

I  

The  type  of  controller  illustrated  and  described  in  iiamplilet 
Xo.  628  is  designed  for  use  in  connection  with  electric  oiotors  driving 
boiler  draught  fans,  boiler  feed  puiiijis,  ga.s  pressure  blower.s,  hydraulic 
elevator  punijjs.  &c.  For  meclianical  tlraught  sy.stenis  the  con- 
troller is  arranged  to  atljust  the  speed  of  the  motor  and  the  blower 
driven  by  it  to  the  number  of  revolutions  per  minute  necessary  to 
furnish  the  amount  tf  draught  required  for  a  given  demand  on  tlic 
boiler.  So  long  as  the  steam  pressure  is  constant  the  sfjeed  of  the 
motor  is  not  changed,  but  any  variation  m  pressure  above  or  below 
that  for  which  the  controller  is  adjusted  results  in  a  decrease  or 
increase  of  motor  speed,  the  draught  being  thus  automatically 
regulated  so  as  to  maintain  a  practically  constant  boiler  pressure. 

When  used  in  connection  with  a  direct -current  motor  the  con- 
trolling equipment  may  be  designed  to  red\ice  the  speed  of  the 
motor  below  its  normal  rated  speed  by  inserting  resistance  in  tlie 
armature  circuit,  or  to  raise  the  motor  speed  above  normal  by  field 
weakening,  o  ■  by  a  combination  of  these  two  methods,  to  provide 
for  any  j)ercentage  of  speed  variation  withui  the  limits  of  standard 
practice  for  motor  sjjced  regidation. 

Alteniating-current  regulators  are  suitable  for  use  with  polyphase 
or  sli])-ring  motors  and  with  single-phase  commutator  type  .self- 
starting  motors.  When  used  with  a  poIy|)hase  slip-ring  motor  it 
takes  the  form  illustrated  in  Fig.  I,  in  which  speed  regulation  is 
obtained  by  inserting  resistance  in  the  rotor  circuit,  and  any  desired 
reduction  in  speed  may  be  obtained.  A  magnetically  operated 
double-pole  Hwitch  is  installed  in  tlie  primary  circuit,  and  this 
ojK:rutoH  to  open  the  stator  circuit  in  two  pliases.  and  ,so  stop  the 
motor  in  case  the  ])res.')ure  rises  loo  high.  When  used  with  a  single- 
phoiic  commutator  type  self-starting  nu)tor  a  magnetically  operated 
switch  is  not  essential,  but  may  be  provide<l  if  desired. 

The  complete  controlling  equipment  consists  of  two  parts — viz., 
a  rhccHtatic  controller  (which,  as  alreiuly  stated,  may  operate  by 
means  of  Bcries  resistance,  or  lieki  resistance,  or  both),  and  a  hydraulic 
cylinder  whosti  piston  controls  the  movement  of  the  rheostat  contact 
lever.  The  mlmission  and  e-xhaust  port  valves  of  the  hydraulic 
cylinder  are  in  turn  controlled  by  the  movement  of  a  pressurc- 
uctuated  rliaiibragm.  one  side  of  which  is  subjected  to  the  steam. 
ga»,  air  or  hydraulic  pi-essure.     The  nornud  jircssurc  on  the  under 


side  of  the  diaphragm  is  balanced  by  a  weighted  lever  bearing  uim 
the  top  of  the  diaphragm  in  such  manner  that  this  lever  \rill  ri 
or  fall  as  the  pressure  rises  above  or  falls  below  the  normal  ptessu 
tor  which  the  lever  is  counter-balanced.  This  up  and  down  mov 
ment  of  the  lever  operates  a  pilot  valve  controlling  the  admitgion 
water  to  the  hydraulic  cj'linder.  and,  due  to  this  pressure,  the  pist< 
of  the  cylinder  is  raised  and  lowered,  operating  in  tiun  the  rheost 
contact  lever. 

In  the  diagram  (Fig.  2)  it  is  assumed  that  the  pressure  is  low  at 
the  weight  lever  is  pressing  the  regulator  diaphragm  down,  and  1 


Fic.  1. — Three-ph.\se  Motou  Regit-ator. 

I  lie  same  lime  deiirecfiing  the  pilot  valve  stem  and  foatiiig  lev. 
admitting  water  to  the  upper  end  of  the  cylinder,  the  piston  rod 
which  is  shown  in  its  lowest  position.  The  contact  lever  of  t 
legulatmg  rheostat  is  in  the  position  it  always  assumes  when  t) 
(iressurc  is  low — namely,  the  maximum  speed  position — in  which  i 
iirmature  resistance  is  out  of  circuit  and  (if  field  control  is  employee 
all  field  weakening  resistance  in  circuit. 

Assume  that  the  motor  is  riuming  at  maximum  speed  with  weakent 
field  and  all  armature  resistance  out  ci  circuit.  The  pressure  w 
gradually  ri.se  owing  to  the  high  motor  speed,  until  it  reaches  a  poii 
at  which  the  pressure  is  sufficient  to  lift  the  weight  lever.     This 
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Fill.  '2. — n.C,  Motor   DiAoit.vM. 

turn  will  lift  the  ])ilot  valve  stem  and  floating  lever,  opening  tij 
valves  and  admitting  water  to  tlie  cylinder  through  a  ditTereil 
channel,  the  water  being  now  conducted  to  the  lower  end  of  thi 
cylinder,  so  that  it.s  pressure  is  exertcil  to  force  tlic  piston  out  of  tbi 
cylinder,  this  in  turn  moving  the  lever  of  the  regulating  rlicostat 
,so  that  it  lii'st  cuts  the  field  resistance  step  by  step,  bringijig  th< 
motor  down  to  normal  speed  and  then  (if  the  pressmv  is  still  abov( 
normal)  cuts  in  the  armalun>  resistance  step  by  step,  decreasing  ll" 
speed  of  the  molin-  to  the  minimum.  Should  llie  jiressiire  fall  '•" 
s.ries   iif   o)M'ralioiis   just    described    is   reversed.     TIk'   diaphriig'" 


Ill 
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Slectnic  &  Oenepal  Wopkf,  £- 

15,  Victopia  o/tFeet,  Mondoh.  aC  W. 


Water-Jet   Lightning   Arresters  up  to  50,000   Volts 


Electrical  Apparatus  up  to  80,000  Volts  &  4,000  Amps. 


Telephone:    5223    VICTORIA. 


Telegrams:    "GABIONAGE  VIC   LONDON." 


ks.  permitting  the  weight  lever  to  move  fhiwnwards.  which  in  turn 
iws  domi  the  pilot  valve  stem  and  floating  lever.  Water  is  now 
rnittcd  to  the  upjier  end  of  the  cylinder,  forcing  the  piston  in  and 
pying  the  contact  lever  of  the  regulating  rheostat  over  the  segments 
til  the  motor  speeil  is  again  increased  to  maximum.  Copies  of 
!  ])amphlet  can  be  obtained  from  the  Igranic  Electric  Co.,  Queen 
■toria-stroet.  Ixjiidon. 


DRUM  TYPE  CONTROL  GEAR  FOR  A.C.  MOTORS. 


(en:ince  ))uri)0se.s.  The  fact  that  two  entirely  different  types  of 
starting  gear  are  used  is  iiki^ly  to  confuse  these  operators,  and,  in 
af'.dition,  means  the  iluplication  of  span-  jiarls. 


It  is  worthy  of  note  that  an  attempt  is  being  made  by  certain 
mufacturers  of  motor-control  ap|)aratus  to  adopt  a  similarity  of 
sign  for  starting  gear  for  squirrel-cage  and  slip-ring  motors.  The 
rmcr  were  usually  of  the  doulile-tlirow  knife  switch  pattern,  while 
latter  have  usually  been  of  the  face-plale  type,  similar  to  direct- 
rrcnl  starting  switches.  The  causes  for  this  <lissimilarity  are 
ohahly  that  the  squirrel-cage  motor  was  first  inlroduccd  and  used 
America,  and  for  .some  years  was  objected  to  by  Knulish  supply 
ithorities  owing  to  the  large  current  taken  during  starting.  Con- 
queiitly,  for  some  years  the  slip-ring  motor  was  mostly  used  in  tlii.s 
unlry,  and  the  type  of  starting  gear  adopted  for  such  ino'.ors 
llowed  the  lines  of  direct -current  starting  switches.  When  the 
uirrel-cagc  motor  was  finally  taken  up  in  this  country  a  similar 
pe  of  .starting  gear  Wiis  used  to  that  which  had  been  adopted  in  the 
nitcd  States. 

This  use  of  two  different  tyjies  of  starling  gear  presents  certain 
sadvantages,  as  it  is  seldom  that  squirrel-cage  orsliji-ring  mo'.ors 
n  be  exclusively  used  in  any  large  industrial  electric  power  installa- 
3n  such  as  a  colliery  etpiipnienf,  Hte<-I  works,  dockyard  or  engi- 
■ering  shop.  \n  such  eases  it  frequentlj-  occurs  that  the  starling 
id  sloppuiji  of  the  machine  is  in  the  hands  of  inexperienced 
wrators,  and  only  a  small  electrical  staff  is  employed  for  tuuin- 


Fin.  I. — Dkt.mi.  View  of  Drum  Controi.i.kr  and  .VrTO-TUASSFORMEn. 

'J'he  Kleetrical  -Apparatus  Co.  inform  us  that  they  have  decided 
to  adopt  a  stantlard  in  motor  control  gear  which  could  be  used  for 
any  type  of  dlternating-current  jraly phase  induction  motor.     After 
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careful  consideration,  they  have  adopted  a  drum  type  of  switch  as 
being  most  suitable  for  effecting  tlie  control  required  ;  in  addition, 
it  has  been  proved  one  of  the  most  suitable  for  heavy  mdustrial 
service.  The  design  of  the  switch  adopted  is  shown  in  Fig.  1  ;  ;.i 
Fig.  2  are  dejncted  the  details  ofthedesigii  and  construction  of  the 
standard  contact  finger  employed  in  all  patterns  of  this  gear.  ,  With 
this  system  the  starters  and  controllers  for  both  slip-ring  and 
squirrel-cage  motors  are  similar  m  appearance  and  starting  is  per- 
formed in  the  same  manner,  the  action  of  startmg  up  being  a  straight- 
forward movement  of  the  handle,  with  a  compulsory  pause  at  the 
starting  position.  The  switch  contacts  will  be  interchangeable 
throughout  the  system  for  a  given  capacity  of  switch,  and  thus  the 
necessary  stock  of  spares  would  bo  reduced. 


The  starters  can  be  supplied  <>ither  nonautomatio  or  with  fuses, 
or,  to  meet  the  requirements  of  more  recent  practice,  tliey  can  bo 
fitted  with  no- voltage  and  overload  reh'ase.  (Fig. ."!. )  The  construction 
consists  of  clamping  the  current-carrying  parts  on  to  mica-msulated 
steel  bars  ;  thus  insulation  failures  are  limited,  and  the  starting  gear 
is  fireproof  and  will  resist  rough  treatment.  The  gear  is  made  in 
two  types,  and  from  a  new  set  of  leaflets  recently  issued  by  tlie 
company  wc  give  j)artiou]ars  of  a  nuinber  of  new  features.  It  is 
Btatcd  that  the  re-design  hiis  resulted  in  better  standardisation  of 
parts,  &c.,  which  enable  quicker  deliv<iies  to  be  made. 

The  two  principal  types  are:  (1)  Air-break  totally-enclosed 
starters  ;   (2)  oil-immersed  totally-enclosed  starters.     (Fig!  4.) 

The  air-break  starters  arc  suitable  for  general  industrial  require- 
ments ;  they  are  completely  enclosed  and  fairly  weatherproof.  Tlie 
range  of  totally-enclosed  gear  mwm  a  small  air-break  switch 
arranged  either  to  give  star  delta  or  scries  parallel  starting  con- 
nections, or  suitable  for  switching  small  squirrel-cage  motors  direct 
on  to  the  line.  There  is  also  a  range  of  totally-enclo.sed  air-break 
autotransformer  (compensator)  starters  for  motors  uj>  to  lOOll.r. 
on  050  volts.  TliLs  range  provides  control  gear  for  any  moderate 
Mu-  squirrel-cage  motor,  and  is  suitable  for  textile  mill  motors  driving 
individual  ;nachine«.  We  understand  that  the  company  have  sup- 
))lied  slurtr'rs  for  several  electrically-driven  spinning  sheiLs. 

The  accessibility  of  both  Iriui.Mformer  and  switch  for  changing 
the  transformer  tappings  or  <leiining  and  general  inspection 
purixwcs  is  a  good  feat  ure  of  t  he  design  of  t  hese  .st  art  ers.     They  can, 


if  necessary,  be  fitted  with  no-volt  and  overload  automatic  releas( 
trips  ^vith  fuses,  ammeters,  voltmeters,  &c.  This  makes  it  possibl 
for  a  complete  self-contained  motor  control  unit  to  be  provided  com 
bining  everjnhing  necessary  for  efficient  motor  control.  Fo 
instance,  a  control  unit  can  be  made  up  consisting  of  an  autc 
transformer  staritr  with  no- volt  and  overload  release  or  fuses,  th 
starting  switch  being  in  the  centre  box,  the  transformer  in  the  lowt ' 
box  and  the  overload  release  in  the  upper  box  ;  an  anuneter  can  b 
attached  to  such  a  imit  if  required,  and  would  be  of  the  pedest:  t 


Fig.  3.^ — Floor  r.vTTEi!>'  Arxo-STARTEK. 

type,  fitted  to  the  top  of  the  gear.     The  whole  unit  would  then 
suitable  for  attaching  to  a  wall,  but  it  can  be  mounted  on  pedestf 
suitable  for  standing  upon  the  floor;  the  starters  can  be  supplii 
with  [plrin  bushed  cable  holes,  with  holes  screwed  for  conduit 
with  cable  sealing  boxes  where  multicore  cable  is  to  be  used. 

In  the  oil-immersed  gear  the  ranj.    rnx.idl  is  much  greater, 
includes  star  delta  starters,  .series  |  niH.  1  ^utIct-s,  or  non-automat 
oil  switches  up  to  ]2.j  aiu]  iics  rii  i   n  \  ;(t  liod  volts,  or  auto-tran 


FKi.l. — Oil  immkhsed  Dui'm  Coxti!oli,i:u  with  St.\rtixu  Resist.inc) 

former  startei-s  iqi  to  2(10  ii.i".  on  .■!..">0(l  \olts:  also  all  types  i 
starters  for  sliii-ring  motoi-s  iq)  to  400  )i.i>.  Jt  is  thus  ])o.ssil)l<'  for 
control  equipiiuMi  to  be  su|)plie(l  for  jiractically  evcTV  duty  and  an 
type  of  induction  motor,  es|iecially  if  used  in  combination  with  th 
high-tension  automatic  oil  switches  nwuU-  by  the  company. 

The  range  of  oil-immei-sed  gear  behig  so  much  larger  than  that  f» 
tot  ally  enclosed  air-break  gear  may  occasion  .some  surpri.se.  Th' 
riason  is  that  squirrel-cape  motors  arc  now  mostly  used  for  ligh 
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Elasta 

Briti.1.     M><1«     Wir. 

Lamps 


■£^- 


Give 

^/     Greater  Satisfaction, 

and  therefore^  ensure 
lasting  business. 
\A/rite  for  OUR  terms. 


Reconnmenci 


The  Lamp  with  a  living  in  it! 


duties,  where  machine.s  have  to  be  accelcra'.cd  infrequently  or 
ayainst  light  load  ;  where  coii.stant  starting  and  slojjping  is  the  duty 
slip-ring  motors  are  usually  installed.  It  follows  that  slip-ring 
motor  starters  have  to  with.staiid  heavier  duties  than  the  starting 
gear  for  squirrel-cage  motors,  and  it  is  the  opinion  of  the  conijiany 
that  it  is  preferable  to  have  all  starters  with  slip-ring  motors  oil 
immersed,  as  such  switches  have  a  larger  starthig  cajwcily,  and  the 
wear  and  tear  on  the  starter  contacts  is  reduced  if  these  are  immersed 
in  oil.  The  similarity  of  the  internal  construction  is  a  noticeable 
featiu^e  of  these  gears. 

From  the  foregoing  it  may  be  supposed  that  to  obtain  full  advait- 
lage  of  the  E.A.C.  systems  it  is  necessary  to  instal  oil-inniiersed  gear 


a  price  coin|.elitive  with  the  faceplate  type  gear.  For  large  motors 
and  high-tension  machines  the  starters  descriliid  above  can  be 
combined  with  drum-type  oil  switches. 

The  lists  referred  (o  above  are  now  olV  tiie  pre;;;;.  a;.(I  can   lie 
ol)t;iine(l  from  the  Elcctrif-il  A]i])aratiis  Co..  \'aiixli;dl,  London,  8.K. 


Via.  5. — (JvEHUE.vD  Kklav. 

throughout.  This,  however,  is  not  the  ea.se,  as  the  contacts  and 
detailed  parts  are  interchangeable  for  a  given  capacity  of  switch 
between  totally-enclosed  air-break  switches  and  oil-immersed 
switches.  The  oil-immersed  switches  can  be  fitted  with  similar 
automatic  features,  fuses  or  in.strunu  ti's,  lo  the  air-break  switches, 
and  cable  outlets  can  be  arranged  in  the  .same  manner.  A  further 
advantage  is  that  the  former  arrangement  of  mounting  the  various 
del  a  i^  of  control  gear  on  an  angle  iron  panel  is  dLsjiensed  with,  and 
the  control  gear  is  a  complet    self-contained  ironclad  unit. 

The  makers  wish  it  to  be  understood  that  control  (-(piijimentH  for 
slip-ring  motors  are  inexpensive,  as,  in  Kjjite  of  the  fact  that  the 
slip-ring  motor  starlets  are  always  oil  immersed,  an  efheient  motor 
control  equii)raent  for  these  motors  can,  they  state,  be  supplied  at 


EDISWAN  ELECTRIC  SERVICE. 

Xo.  2  of  the  tirst  volume  of  this  interesting  Kiliswan  house  organ 
is  just  off  the  press.  The  opening  article  deals  with  the  extensions 
recently  made  by  the  company  at  their  I'ontlers  Knd  works  for 
dealing  with  the  enormously  increased  demand  for  Royal  Ediswan 
metal  lilament  lamps.  The  merits  of  the  Ediswan  fan  and  particu- 
larly its  use  in  conjunction  with  a  dinnner  switch  fo"  .si.'ced  control 
are  also  pointed  out.  An  illustration  is  given  of  an  interesting  trophy 
from  the  firing  line  sent  iji  by  Pte.  H.  T^acy  and  comjnising  a  motor 
car  headlight  which  was  riddled  with  shot  lii>l(  s  ;il  tlie  front.  Xeed- 
Ics.s  to  say  the  Ediswan  lam})  burning  in  tlic  hcMilliglit  survived  this 
leaden  ordeal.  There  is  a  u.seful  article  on  arli;;tir  litlings.  illustrated 
with  bracket,  pendant  and  floor  standard  ty|)es  ami  the  concluding 
|)age  is  devoted  to  the  use  of  the  Ediswan  lm|)erial  vacuum  cleaner. 
'J"he  brochure  is  ta.stcfidly  written  and  ni;iy  with  advantage  be  dis- 
tributed amongst  electricity  consumers.  Copits  of  this  will  bo 
forwarded  on  request. 


NAVAL  COOKING  EQUIPMENT. 


.Some  IS  months  ago  the  Falkirk  Iron  t'o.  established  a  .special 
department  for  the  production  of  electric  cooking  and  heating 
ap]>aratu;i  to  meet  the  demand  within  the  last  few  years  for  electric 
cooking  apparatus,  both  for  domestic  use  and  commercial  use  ui 
restaurants,  kitchens  of  ]>ublic  and  private  institutions.  An  equip- 
nu'nt  recently  inspected  by  Provost  Bogle  and  members  of  the 
Falkirk  Town  Council  is  unique  of  its  kmd,  being  sp(!cially  designed 
for  catering  for  the  needs  of  workpeople  at  Messrs.  .Armstrongs 
armament  yards,  .^'ome  eight  or  nii.e  moiitli;i  ago  :imall  e(|ui]Mnenls 
were  installed  in  their  KIswiek  and  Walker  shipyards,  and  we  gather 
that  they  proved  highly  successful ;  hence  a  further  order  for  dealijig 
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■n-lth  the  catering  needs  of  ii])wards"of  a  thousand  ])ersons  for  the  new 
naval  equipment  yard. 

Amongst  the  pieces  might  be  mentioned  roasting  oven,  capable  of 
taking  4  cwt.  to  5  cwt.  of  meat  at  a  charge  ;  steaming  oven  to  take 
2  cwt.  to  3  cwt.  of  potatoes,  or  the  equivalent,  at  a  charge  ;  treble 
oven  roasting  and  baking  ranges,  with  boiling  and  simmering  tables  ; 
electric  grUlers  and  toa.sters  ;  .some  eiglit  10  to  12  gallon  boiling  pars 
for  hot  water,  for  tea  makmg,  soups,  &c.  ;  hot  cupboards  and  carving 
tables  for  plate  warmmg. 

A  demonstration  was  given  showing  the  simplicity  of  ojjeration  for 
roasting,  toasting,  steaming,  &c.  It  is  estimated  that  the  consump- 
tion of  energy  will  be  appro.ximately  J  unit  per  per.son  per  day,  and 
that  with  the  saving  of  meat  (there  being  less  slirinkage,  about  10  per 
cent,  only  as  compared  with  25  to  33J  jier  cent,  in  gas  or  coal  ovens) 
will  pay  for  all  current  consumed  in  cooking,  and  leave  a  large 
balance  over  to  go  towards  the  cost  of  installation  of  the  apparatus. 

A])art  from  this  great  advantage'  of  the  saving  in  butcher's  bill 
may  be  mentioned  a  few  of  the  other  essential  advantages  with 
electric  cooking :  Hygienics  working  condilions,  cleaidiness  and 
coolness  in  the  kitchen,  freedom  from  fire  risk,  small  expenditme  on 
the  upkeep  of  cooking  utensils,  certainty  of  obtaining  good  results 
every  time.  This  last  advantage  is  caused  by  the  fact  that  tlie 
heating  value  of  electrical  energy  never  varies  ;  there  are  the  same 
number  of  heat  imits  in  a  unit  of  electricity  at  all  times  :  absence  of 
products  of  combustion.  Electricity  takes  nothing  from  the  air. 
neither  does  it  add  anything  to  it  in  the  healing  process.  Better 
temperature  regulation  is  afforded.  There  are  no  poisonous  fumes, 
neither  is  there  any  soot,  dirt  or  ashes. 

►  The  Falkirk  Iron  Co.  anticipates  that  from  this  small  demonstra- 
tion mendjers  of  the  Council  will  come  to  reali.se  the  many  advan- 
tages of  electricity  for  cooking,  and  will  employ  it  for  its  inslitutio"-?s. 


Swan  Company.  The  clay  of  which  the  pots  are  made  comes  from 
the  Stombridge  district,  and  is  the  finest  mixture  which  can  be 
procured  for  this  class  of  work.  It'is  dejivere  1  to  tlte  works -in  bans 
in  a  dry  state.  It  is  taken  in  hand  by  skilled  workers,  who  add'the 
requisite  amoimt  of  water,  after  which  the  clay  is  allowed  to  stand 
by  for  a  time,  when  it  is  again  taken  in  hand  and  tempered,  l)eing 


A  Nl'.MUlClt  OF  (iLASSHOrSE  PoTS  AFTER  THROWING  ON  THE  WhEEL. 


GLASSHOUSE  POT  MAKING  AT  EDISWAN  WORKS. 


The  adjoining'illustralions  should  help  to  give  some  impression  of 
an  interesting  industry  which  is  little  known  to  electrical  trades. 
but  is  carried  on  by  the  Edison  &  Swan  Co.  at  their  Ponders  End 
■works.     This  indiutry  is  "glasshouse  pot  m  diuig."     The  ]iots  arc 


turned  and  trod  by  skilled  men  willi  their  bare  feet  {■'e^  illustration) 
until  it  is  in  a  sufficieiitly  plastic  state  for  the  pot  maker  to  start 
operations. 

These  pots  require  to  bs  made  at  least  12  m-mths  before  bemg 
used.  The  method  adopted  is  to  dry  them  to  a  state  of  harcbiess 
to  allow  of  their  being  moved  to  a  room  where  more  direct  nre  heat 
is  allowed  to  ])lay  o;i  them  until  they  are  Bufficiently  hard  or  dried 


TitEAniNo  Clay  rou  (Jlasshouse  Pot  Making. 


1(1  !);•  traiisferrcd  to  the  ])ol  arcli.  They  require  at  least  14  days 
to  bmn  in  order  to  temjier  them  before  being  transferred  to  tin- 
furnace.  They  arc  then  ready  to  be  charged  with  the  ingredients 
for  the  manufacture  of  the  glass  rcquu-ed  for  electrical  work. 

An  illustration  is  also  given  of  "  Vitrilc  "'  lamp  cap  making  n 
the  Kdiswan  works.  This  jncture  shotdil  help  to  convince  Ihns' 
who  are  unable  yet  to  realise  that  "  Hoyal  Ediswan  "'  lamps  ai. 
entirelv  manufactured  at   I'ondcrs  Ivid  works. 


UHcd  in  the  mnnufacturo  of  glass  for  electric  lam))  bulb  and  lulx'  in 
connection  witli  the  enormous  triido  of  "  Royal  K  liswan  "  lamps. 

One  of  the  illusi  nit  ions  shows  the  interior  of  a  ro  nn  specially  built 
for  the  making  i/f  glaHHhou.so  pots.  T\w  room  when  lilled  holds 
120  pots  of  a  Bizo  Huitablo  for  the  glivas  furnaces  of  the  Edison  & 


EXTRA  COPIES  OF 


ELECTRIC  VEHICLE  PROGRESS  SUPPLEMENT 

C.n  Ix  iuppliiJ  to  Gi'.ti, a  Station  EntiriLvrs  fordbtii- 

bution.     Annual  Subsci  i|)lion  Rates  on  .application  to 

"THE  ELECTRICIAN"  PRINTING  &  PUBLISHING  COMPANY, 

I,  2  &  3,  Salisbury  Court.  Flbbt  Strert.  London.  E.G. 
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WORKS  EXTENDING 

FOR 

WAR   SERVICE. 

SEND    US    YOUR    ENQUIRIES. 

We   have   completed  articles  and  parts  in  stocif   witicli   can 
Ite  quiclfly  assemltled  tor  tlie  following  :— 

ARMOURED  SWITCHGEAR,  6,000  to  12,000  voits. 

IRONCLAD   DRAW-OUT   SWITCH   PILLARS,  500  to  3,000  volts. 

„  DISTRIBUTION     BOXES  (up  to  400  amps,  per  way). 

„  SWITCH    TYPE    FUSES,  so  amps,  single  pole. 

SWITCHES  (Air  or  Oil  Break  Patterns). 
WALL    PLUGS  (For  PORTABLE  DRILLS  and  LIGHTING). 


A.  REYROI-I-E 


&CO., 

LTD. 

HEBBURN-ON-TYNE. 


WRITE   OUR 


NEAREST  HOUSE 


CONCERNING 


No.  1375  PORTABLE  TELEPHONE  SETS 

WE   ARE   CARRYING   A 

GOOD     STOCK 

AND  CAN   MAKE 

QUICK  DELIVERY 


IfisUraFkcTm  Vcmps^ifLmiM 


l\l.  WOOLWICH,  E: 


BIRMINGHAM  GLASGOW  LEEDS  and  at 

168,  Corporation  Street.  49,  West  Campbell  Street.  Standard  Buildings,         Sydney,  Johannesburg, 

City  Square.  Buenos  Aires. 
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J.  P.  DEVINE  CO.,  Buffalo. 


MANUFACTURERS    OF 


yacoHmPniianilliiipfiipaliDBPM. 

(PASSBURG   SYSTEM.) 

The   Devine  Co.  are  well  known  in   the    United    States 

and  Canada  as  the  leading  manufacturers  and  experts 

in  Vacuum  Drying  and  Impregnating    Plant   and    have 

over  1,500  such  plants  in  successful  operation. 


AIR  PUMPS,  COMPRESSORS, 
VULCANISERS, 
CONDENSING   PLANT. 


Solvent     Recovery     and     Derisinating 
Plant  a  Speciality. 


Sole  Representative  : 

JAMES   LIVINGSTON,  LTD., 

30,  QT.  ST.   HELENS,  LONDON,  E.C. 


Tilegmms  andCablts.: 
"Cinerary,  London." 


Tekplwnc  : 
London  Wall315L 


BOILERS  AND  BOILING  PANS, 

The  issue  of  particulars  of  electric  boilers  and  boiling  pans  by  the 
Jackson  Electric  Stove  Co.  indicates  that  this  type  of  culinary 
a))paratus  is  not  being  neglected  at  the  "[iresent  time.  We  gather 
from  Card  Xo.  1 1  that  the  .Jackson  rajiid  boiler  has  been  designed  for 
attachment  to  cxi.stir.g  elictric  cookers,  and  also  for  use  adjacent  to 


Jackson  Boiling  Pan. 


Jackson  Boiler. 


lavatorj'  basins-,  to  provide  medium  quantities  of  hot  or  boilir.g  wah  r 
at  short  notice.  The  makers  claim  that  this  boiler  will  save  its  cost 
in  a  short  period  of  time.  Two  l>ints  of  boiling  water  can  be  drawn 
from  this  boiler  in  four  minutes  ;  or  a  gallon  '>f  hot  water  in  the  same 
time.     It   will  be  ap])rcciated  that  with  a  boiler  of  this  type  water 


Ferranti  Ltd 

Central  House,   Kingsva^   Lonaon,   W.C 

8WITCH0EAR.    TR     N8FOBMER8,   METERS. 
EliECTRIC     HEATING    &    COOKING    APPARATUS. 

Writ*  tor  mndtir  "V."  


can  be  supplied  for  filling  up  saucepans  with  warm  water  pre™us  to 
its  being  placed  on  boiling  plates  for  the  cooking  of  vegetables,  &c. 
The  boiler  is  made  in  black  iron  with  tunned  copper  interior,  and  is 
tilletl  with  ball  valve  for  comiection  to  the  water  main  ;  a  brass  draw- 
otf  tap  is  fitted.  The  dimensions  are  17  in.  high.  6J  in.  wide  and 
lO.Vin.  projection;  to  this  latter  must  be  added  2|  in.  for  the 
terminal  box  at  the  back,  and  3  in.  for  the  tap  at  the  front  of  the 
boiler. 

Some  interesting  particulars  are  also  given  in  Card  Xo.  12  issued 
by  the  same  company  on  the  subject  of  boiling  pans. 

These  afford  an  economical  way  of  cooking  large  quantities  of 
\  (  getables,  stews.  &c.,  and  the  larger  sizes  are  usefid  for  boUmg  joints. 
They  are  strongly  constructed  in  polished  copper,  heavily  turned , 
inside,  and  have  close  rivetted  bottoms,  so  that  even  if  the  pans  are 
inailvertently  left  empty  with  cui'rent  on  no  leak  develops.  The 
ta])s  are  jjrovided  with  cleanmg  plugs  and  fitted  with  strainers. ' 
Xos.  180/2  are  arranged  for  3-heat  control,  giving  full,  half  and 
quarter  heat,  Xos.  183/4  are  arranged  for  7-heat  control,  so  that  by 
means  of  one  series-parallel  and  one  on-and-ofif  switch  the  foUowmg 
ranges  in  watts  are  given:  Xo.  183:  3.00(X  2.300,  1.950,  1.1500. 
1.400,  700,  350.  Xo.  184  :  (j.OOO.  4.750,  4.125.  3,500,  2,500.  1,250. 
025.  These  arrangements  allow  of  fine  regidation  of  heat,  on  all 
sizes,  for  stewing  and  similar  ])m-poses.  The  steamers  are  about  (>  in. 
dec])  (15  cm.)  and  :ih-  aiiMi.iicd  to  fit  the  boiling  pans;  they  are  ot 
sulistantial  consi  i  m  i  uin  ;iiiil  form  a  valuable  addition  to  the  pans. 

'I'he  whole  aiipiiitiu  i-  nf  sound  construction,  based  on  modern 
ciKikery  practice  ;  it  will  stantl  hard  wear  and  is  most  useful  in  large 
kitchens. 

Tlie  table  below  gives  the  principal  dimensions  and  loadings. 


Ajiproximate. 


Cat . 

No. 


Capacity. 


Gals.  Litres. i  Ins.    Cms. 


IS2 

is:{ 

IS4 


9-0 
13-5 
18-0 
27-0 
54-0 


lOJ     270 
12      30-5 


32-5 
35-5 
380 


Ins.  Cms. 

12^  31-7 

13i  34-3 

ISJ  39-4 

17  43-0 

21  53-2 


Weight.  I  Max, 
—  load- 
Pans.      Steamers.'   ing. 


lbs.  kgs.  ■  lbs.  kgs.    Watt 


16i    7-6 

^ 

1-5 

21      9-5 

4 

i-8 

25    11-4 

^ 

2-2 

30   13  (i 

5^ 

2-6 

35   160 

Vf 

3-5 

BENJAMIN  POSTER  STAMPS. 


1,2(X1 
1,700 
2,200 
3.000 
6,000 


The  knobs  on  lids  add  about  3  in.  (7-5  cm.)  to  above  heights  ;  the  taps 
project  about  i\  in.  {11-5  cm.)  and  the  handles  from  IJ  in.  to  3  in.  each 
(4  cm.  to  7-5  cul)  beyond  diameters  given  above. 


Tlic  value  of  an  attractive  "sticker"  stamp  on  correspondence, 
invoices,  circidars,  &c.,  is  now  fairly  conclusively  proved,  and  when 
such  aids  to  business  are  available  from  entcrprising'firms  we  thiidi 
that    contractors   and   electrical   dealers 
should  take   advantage  of  them.      The 
adjoining     illustration     is     a     facsimile 
reproduction  of  one  of  three  "  .stickers  " 
which  Benjamin  Electric  Ltd.,  Rosebery- 
avenue,    E.C,   are   sending   out   to   the 
electrical    trade.     They    call    attention 
in  a  striking  manner  to  the  importance 
of  paying  attention  to  modern  ilhnnina- 
lion  material;    and  particularly  to  the 
Henjamin  brand  thereof. 

\\\-  understand  that  these  "  stickers  " 
arc  available  from  the  company,  and 
will  be  supplied  to  electrical  contractors 
i'.nd  sta'ion  engineers  who  arc  interested 
in  the  pushing  of  modern  rcllcctors  and 
devices  for  tlu'  economical  and  cflicicnt 
utilisation    of   electric    light    iniils,    in    ii 


INSULATION 


Tho  only  satisfactory  substitute  for 

Asbestos  "Wire;  also  for  flexible 

leads,  etc.    AMPLE  STOCKS, 

H.  HARTJEN  &  CO..  86  37.  NOBLE  STREET.  LONDOHJJL 


PrlntKl  and  PublUhed  by  GEORGE  TUCKER,  at  tho  E<Jltorlal,  Prlntlni!  and  PubllnhlnROmLOs,  I,  2  and  3,  Sausburv  Court.  Flbbt  Strb 
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JVPPLBBBST  I*    "  Tbe  Bteotriclan."  Juty  23,  191S, 


Event  op  the  Week -Mr.  Justice    Joyce  in  "an  atmo- 
jbiere  of  steam  and  liydioucn." 

The  Very  latest  in  nnniitions  is  "  Light  as  a  Tool  '"  ;   vide 
Mazda  lamp  advert. 


This  type  of  switchboard  attendant  portrayed  in  an  American 
dvertisement  is  now  fast  disappearing.  Any  station  engineer 
rho  is  kec^ping  specimens  of  tliis  class  should  hand  them  over  to 
he  nearest  recruiting  sergeant  (but  hasn't  he  got  "  some  " 
ims  and  thews  !) 

*         *         *         * 

A  correspondent  says  that  his  (•i)mi)anv  recently  had  tin 
|)))ortunity  of  (juoting  an  eminent  Irish  M.F.,  who  is  a  K.C, 
oiiking  and  heating  apparatus,  but  the  gentleman  con- 
dered  that  the  prices  were  veiy  much  on  the  high  side,  and 
1  view  of  this  he  stated  that  he  is  proposing  to  utilise,  for  tlic. 
eater  inc|uiied  for,  his' present  boiler  with  wiie  wound  round  it 
0  heat  the  water  ! 


The  motto  of  tiie  T.L.A.  now  is  "  Gott  strafe  the  glass 
blowers."     (Why  i   Because  they  can't,  of  course  !) 
*         *         *         * 

By  the  end  of  191.5  there  will  be  15,000  half-watt  street 
lamps  in  Chicago  ;  and  in  London  we  shall  still  be  groping  in 
■■  half-darkness." 

.*         *         *         * 

We  hear  that  the  Volunteer  Corps  wiio  wear  the  G.Il. 
armlets  have  been  dubbed  by  electrical  men  as  the  "  Gaspipe 
Rifles."  Not  bad  considering  the  dummy  guns  which  they 
still  are  compelled  to  carry. 

Mr.  A.  V.  Mason  says  : — 

■'  Whistle.s  given  to  motoriueii  are  much  more  effective  in  clearing 
heavy  tlrays  and  steam  lorries  off  the  track  than  the  ordinary  foot 
bell.     The  vernacular  also  helps  .some." 

Our  motoring  readers  with  an  unlimited  vocabulary  much 
prefer  the  vernacular. 

*         *         *         * 

A  temporary  service  was  recently  run  by  the  Birmingham 
Corporation  Electricity  Department  inside  a  fence,  the  service 
including  a  50-ampere  3-pole  fuse  and  a  meter  board,  with  a 
.,  wooden  box  as  a  covering.  Two  or  three  days  ago  one  of  the 
-^^irmingham  Police  constables  was  walking  down  the  street  and 
saw  a  watch  chain  lying  on  the  pavement.  In  the  course  of 
his  duty,  he  picked  up  the  watch  chain  and  got  no  end  of  a 
shock.  Sukseejuent  investigation  showed  that  the  watch 
chain  was  fastened  to  a  piece  of  insulated  wire  which  was 
passed  through  a  hole  in  the  fence  and  attached  to  the  live  end 
of  the  service,  the  protecting  wood  box  having  been  destroyeil 
to  give  access  to  the  connections  !  The  constable  is  to  lie 
conKi'atulated  on  carrving  out  his  duties  so  successfullv. 


This  'Bus  is  operated  by  Edison  Storage 
Batteiies  supplied  with  energy  fi'om  the 
LOUGHBOROUGH  CORPOKATION 
ELECTRICITY  DEI'T. 
For  full  paiticulars  of  .such  velucles  for 
local  operation,  private  or  business  pur- 
po.ses,   encjuiie   at   above    Dcpt.,    Bridge 
Street,  Loughborough.  'Phone  505 


Facsimile  of  back   of  'Bus  Ticket  used  by  ].,oughborouj! 
{oad  Car  Co.  on  its  Battery  'Bus. 


Matter  set  up  in  type  is  usually  pulled  "'  for  reading,"  and 
oiiietimes  the  ""  comp."  is  guilty  of  uncon.scious  humour  in  the 
iiiread  proof.  The  following  is  taken  from  the  first  jnoof  of 
he  evidence  of  (me  of  the  witnesses  in  X\w.  Pojie  »'.  Osrain  Lamp 
a.se,  and  is  distinctly  funny: — 

Krom  his  e.Kperience  as  a  practical  lamp-maker,  he  said  thai  there 
ere  not  enough  instruction,s  in  the  specification  to  enable  a  filaiiienl 

iker  to  make  r/hitiients." 


P  L  ATI  N  U  M 

J.    BLUNDkLl7'&   .SON.S, 

GOLD,  SILVER  i  PLATINUM  REFINERS.  199,  VyARDOUR  STREET.  W. 

'■  Golsllplat,  Ol.,   Ljondon."  4746  Or  .r  I 


THIRTY-SEVEN  YEARS  AGO. 

["From  The  Ei.riCTRicrAX  (Second  Series),  July  27,   1878.) 

Ovi'iTAi.  OK  C.\ni,K  Owners. — The  capital  of  the  companies  (18) 
owning  the  cables  (1)2.000  miles)  as  mentioned  in  our  issue  of  tlie 
20t  h  iiist.  amounts  to  nearly  22  millions  sterling.  Government  capital , 
which  has  constructed  about  3.000  miles  of  cable,  is  not  included 
in  this  total. 

(V'ide  War  Loan  contributions  1015  !) 

TKl.Ke;R.\PHl('  CoNNKCTIONjWiTH  (Jvi'iius.  .Mr.  I'ciiilir.  the  son 
of  .loliu  I'ender.  Ksq..  M.I'.,  i.s  uiiiiounced  to  Iwive  reaclieil  Cyprus, 
wliere  hi-  inteiiils  to  make  the  necessary  preparal  ions  for  connecting 
the  island  by  means  of  a  submarine  cable  wit  li  the  other  Mediterranean 
stations. 


on;  JIDT    I'LATE.S. 
No.  199  to— 

Mr.  A.  V.  Mason  (Gen.  Man.,  South  Metropolitan  Tramways) 
for  his  ■"  Bread  and  Mutter  Tips  "  in  his  '"  Glimpses  into  the 
Obvious,"  at  tlie  T.  &  L.li.A.  Ccmference. 


THE  "POINT  FIVES." 


Mr.  J.  Horace  Bowdon  (Poplar). 

Mr.  H.  F.  Street  (.Southampton). 

Mr.  \V.  H.  Cooke  (Luton). 

Mr.  T.  Roles  ( Bradford). 

.Mr.  A.  S.  Blackraan  (Sunderland). 

Mr.  C.  S.  Davidson  (Barnes). 

Mr.  A.  H.  Seabrook  (St.  Maryle- 

Mr.  E.  R.  Hill  (Readinf;).    [hone). 

Mr.  J.  W.  Hamo  (York). 

Mr.  S.  T.  Allen  (Wolverhampton). 

Mr.  F.  W.  Purso  (Carlisle). 

Mr.  W.  fJ.  I'ickvanco(VVr(^xham). 


.Mr.  H.  Gray  (Accriugton). 
Mr.  S.  E.  Foddon  (Sheffield). 

(West  Hartlepool). 

Mr.J.W.Beauohamp(\Ve3t  Ham). 
Mr.  A.  H.  Shaw(Ilford). 
Mr.  C.  Purncss  (Blackpool). 
Mr.  C.  M.  Shaw  (Worcester). 
Mr.  H.  A.  Nevill  (Wakofiold) 
Mr.  Frank  Ayton  (Ipswich). 
Mr.  C.  N.  Uefford  (Leed.s). 
Mr.  S.  E.  Britton  (("hester). 


FACTORIES  EXTENDING 
o»  WAR  SERVICE 

DELIVERIES  FROM   STOCK 
SWITCHGEAR  AND  ACCESSORIES. 

A.  REYROLLE  &Co.  Ltd  S^n%%"n%~ 
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SIEMENS 


ELECTRIC    MOTORS 


Part  of  small  Motor  Shop, 
Stafford  Works. 


SIEMENS  BROTHERS  DYNAMO  WORKS  LIMITED. 

HEADOmcB:  CAXTON  HOUSE,   WESTMINSTER,  S.W, 
Tolophonsi  Gekrard  SCO.  Tologramai  "  Sieubralos.  Vic,  Londoh.' 

Supplies  bept.  :   38  &  39,  UPPER  TMA.MES  STREET,  B.C. 
Telophono:  City  5350.  Tolegrams:  "  Sibmotob,  Cent.,  Lomdok." 

HOME  BRANCH  ADDRESSES: 
BmumcHAU — Central  Ho  ,  Now  St    I     Manchester — 196,  Deansgato. 
Bristol— 30,  Bridge  Street.  Newcastle — 64-68,  Colllngwood 

Cardirf— 89,  St  Mary  Street  Sheffield— 22,  High  St      [BldgJ. 

Glasgow— 66,  Waterloo  Street.  I     Southampton- 46.  High  Street. 

Branches  In   Principal   Towns   Abroad. 


THE  NATIONAL  CIRCULATOR. 

It  is  well  ki.owi'  tliat  it  tlie  ivf<l  wal.-r  lie  (lcli\t'iv(l  into  an 
pconomisiT  at  a  »cmi)oiatiire  less  tliaii  lOO'F.  a  portion  of  llu>  tiue 
ga.ses  in  contact  wjth  the  pipes  at  this  temi)eratuie  condenses  on  the 
external  surfaces  of^the  pipes  and  sets  up  rapid  wasting.  invohTUg 
linns  in  costly  pipe  renewals.     Corrosion  due  to  damp  brickwork 


to]i  branch  (lijie  of  the  economiser.  The  action  of  the  circulator 
automatically  draws  hot  water  from  the  top  branch  pipe  mto  the 
cold  feed  supply,  thus  raising  its  temperatiue  and  preventing  the 
chilling  effect  of  cold  feed  water  on  the  economiser  pipes.  Access 
to  the  withdrawable  nozzle  in  the  ciiculator  is  obtained  by  removing 
the  bolted  cover  "  B."  This  cover  can  be  removed,  the  nozzle 
withdrawn  and  replaced,  and  the  joint  remade  in  a  few  rainutea 

The  hot-water  supply  to  the  cii'culator  should  always  be  taken  from 
the  top  branch  pipe  of  the  economiser.  The  hot  water  may  be 
drawn  either  from  the  T-piece  branch  or  from  any  part  of  the  top 
branch  pipe,  such  as  cleaning  cap  holes  or  branch.  The  T-piece 
may  be  fixed  with  its  branch  m  any  position  best  suiting  the  position 
of  circulator. 

The  old  arrangement  of  taking  a  small  pipe  from  the  top  branch 
pipe  of  the  economiser  to  the  suction  side  of  the  feed  pump  has 
frequently  proved  a  failure,  owing  in  some  cases  to  the  long  distance 
between  the  feed  pump  and  the  economiser,  and  also  because  it 
depends  on  the  attendant  opening  and  closing  a  valve  daily.  This 
arrangement  also  increases  the  steam  consumption  of  the  feed  pump 
40  per  cent,  to  80  per  cent. 

We  understand  that  the  circidator  as  illustrated  is  in  successful 
u.se.  and  below  are  given  typical  results. 


Temperature  of 

Temperature  of  1  Temperature  of 

Temperature  of 

feed  inlet 

feed  inlet              outlet  water 

outlet  water 

before 

after                       before 

after 

fitting  circulator. 

fitting  circulator. 

fitting  circulator. 

fitting  circulator. 

9.5^F. 

140»F. 

280°F. 

280°F. 

74^F. 

145°F. 

234°F. 

243°F. 

nsT. 

125°^ 

240°F. 

245°F. 

It  will  be  seen  that  in  the  above  cases  the  use  of  the  circulator  has 
led  to  the  inlet  temperature  being  substantially  raised  and  in  most 
cases  with  a  rise  in  temperature  of  the  outlet  water  to  the  boiler. 

Full  particulars  and  prices  of  this  apparatus  can  be  obtained  from 
the  National  Boiler  and  General  Insiu'ance  Co..  Manchester,  from 
whose  circular  on  the  suDJeot  the  above  description  is  taken. 


ELECTRIC  BELLS  AND  ACCESSORIES. 


The  modern  electric  bell  requires  as  much  care  in  its  installation 
as  the  electric  light,  and  electrical  contractors  who  are  disposed  to 
believe  that  a  bell  installation  can  be  hurriedly  put  up  should  obtain 
a  copy  of  Section  ""  L  "  of  the  (ieneral  l^leetric  ('o."s  main  cataloiiue. 
The  size  of  this  catalogue  alone  indieat<-s  what   iiii|ii>rlanl    pieces  of 


])l.\flH.\M  OF  NatION.M,  ClHCI'L/\T0K. 


O.F.r.   I.iNi:  Voi.Ts.^r    l'.i;i.i.. 


also  progresses  more  rapidly  when  the  lempenilure  of  the  feed 
water  al  the  inlet  end  of  tl  ■  i  .ononiiser  is  low.  To  check  this  action 
it  \»  necessary  that  (he  water  should  enter  the  economiser  at  a 
,t  iii])eratnre  above  lOO'K.  Tt  is  claimed  that  this  object  is  attained 
liy  the  ■'  National  Circulator."  the  arrangen\ent  of  which  is  shown  in 
the  diagram. 

The  clreiilaliir  i:i  li.\ed  in  the  feed  pijie  range  "  A  "'  between  the  jiump 
and  the  eeonnniiser  and  a  pipe  "  C ''  connects  the  circulator  to  the 


electrical  api)aratus  the  bell  and  ils  aeee.s.sorics  are.  The  catalogue 
deals  with  all  types  of  electric^  bells,  with  indicators  of  the  pendulum  | 
and  mechanical  type,  also  ship  and  lift  patterns,  with  relays,  pushes 
and  pulls,  burglar  alarms,  batteries  of  every  description,  wires  of  all 
classes,  mining  ta]>pers,  switches,  Iclegiaiih  instruments,  galvano- 
meters and  lightning  conductors.  In  the  bell  section  there  is  a 
considerable  variety  fnuii  which  to  .select.  In  particular,  the  com- 
pany draw  attention  to  the  watertight  patterns  of  bells,  which  arc 
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iu)«-  ;ivailal)le  in  a  c<)iisidiial)lc  luiriilicr  ot  (lisiL'iis  and  sizes.  The 
popular  pattern  is  the  circular  bell,  wliich  is  ort'ered  in  one  size  with 
Sin.  gong.  The  specification  states  that  the  bobbin  is  wound  with 
silk-covered  wire  mounted  on  a  frame  carryinj;  the  armature,  and 
the  contact  pillar  is  provided  w  ith  a  platinoid  point  and  german  silver 
spring,  platinoid  pointed.  The  complete  movement  i.s  seemed  to  the 
cast-iron  base  by  nuts  and  bolts.  The  base  is  turned  and  well 
mamelled,  and  the  bell  Ls  provided  with  a  tVrrned  and  lacquered 
-..iig.  We  illustrate  a  liigh-voltage  bell  of  the  ironclad  wateTtight 
pattern.  This  is  provide<l  with  bobbins  wound  specially  to  work 
off  the  electric  light  circuit  at  a  pressiue  between  100  and  250  volts. 
This  bell  is  made  in  three  sizes,  with  (5,  12  and  1 4  in.  gongs. 

In  the  indicator  section  the  attention  of  the  trade  is  directed  to  a 
new  design  of  indicator  which,  as  the  illustration  shows.  Ls  lifted  with 
a  self-locking  movement.  The  armature,  which  carries  the  indicating 
disc,  is  not  affected  by  vibration,  consequently  this  pattern  of 
indicator  movement  can  be  used  on  lifts  or  other  moving  bodies. 
We  also  illustrate  a  double  bobbin  mechanical  replacement  move- 
ment, which  is  mounted  on  a  solid  brass  base,  the  electromagnet 
having  best  Swedish  iron  cores  and  yoke  drop  made  of  stout  brass 
controlled  by  a  tension  spring.  All  the  carrying  pillars  are  bolted 
to  the  base,  and  no  parts  are  riveted  except  the  plug  on  to  the  arm. 


New  Indicator  Mf>VEMENT. 


1'lag  Sional  Indicatok. 


In  the  signal  section  interest  attaches  to  the  Admiralty  pattern 
Morse  lamp,  which  is  of  the  portable  type,  and  has  already  proved 
its  value  both  in  the  Xavj'  and  mercantile  marine.  It  comprises 
an  oblong  teak  ease  fitted  with  a  flashing  louvre  shutter,  bayonet 
joint  lamp-holder  and  sliding  reflector,  also  12  yds.  of  weatherproof 
flexible  lead  with  plug  adap'.CT.  The  lightning  conductor  section 
is  very  coiniilete.  and  contains  particulai-s  of  linials.  saddles,  brackets, 
earth  plates,  tubular  earths  and  coronals  for  roofs  and  chimneys. 


AUTOMATIC  LECTURES  AT  THE  PANAMA  EXPOSITION. 

According  to  the  ""  Western  Electric  Xews,"  one  of  the  most 
original  of  the  attractions  at  the  Panama  Pacific  International 
Exposition  is  a  model  of  the  canal  in  miniature  arranged  in  the  form 
of  an  oval,  over  which  passengers  are  taken  in  an  endless  train  of 
slow-moving  electric  cars.  Opera  glasses  arc  provided  for  studying 
the  model,  which  is  necessarily  on  a  very  small  scale,  as  the  track 
has  a  maximum  diameter  of  only  480  ft.  The  most  novel  feature 
of  the  exhibit,  however,  and  the  most  interesting  to  the  engineer, 
is  the  means  by  w'hich  a  lecture  on  the  section  over  which  the  pas- 
senger is  moving  is  delivered  to  him  automatically  through  telephone 
receivers  attached  to  the  seats.  As  each  set  of  three  cars  enters 
any  of  the  zones  into  which  the  track  is  divided  a  |)h<)nograph  is 
started  at  the  central  switchboard,  which  recites  through  the  tele- 
phone a  descriptive  lecture  referring  to  that  pari  of  the  model.  The 
Western  Electric  Com])any  sujiplied  the  telephone  equipment  and 
•Icsigned  the  automatic  starting  and  stopping  switchgear,  while  the 
|)honographs  themselves  were  manufactured  by  the  Thomas  A. 
Kdison  Comi)any. 

The  track  is  divided  into  16  zones  or  districts.  One  of  these  zones 
is  idle,  so  far  as  tcle])hone  communication  is  conci'rned,  to  permit  of 
taking  on  and  discharging  passengers.  There  are  144  cars  and  flu- 
train  is  subdivided  into  48  units  of  three  cars  each. 

As.sume  that  section  or  unit  No.  1  of  the  train,  consisting  of  three 
cars,  hius  been  loaded  and  enters  zone  B.  A  contact  shoe,  located 
on  the  first  carof  this  three-car  unit,  touches  a  I  bird  rail,  and  instantly 
closes  a  relay  on  the  switchboard  in  the  telephoiu'-phonograph  (central 
station,  which  in  tin-ri  starts  the  motor  of  an  Edison  phonograjjh  of 
the  cylinder  type.  The  phonograph  starts  instantlj-,  and  for  one 
minute  leetun's  into  a  transmitter  mounted  above  it.  The  trans- 
mitter in  turn  talks  through  the  telephone  a'lachmcnts  at  the  seats 
of  each  of  the  three  cars  of  the  unit.  Each  telephone  altuchmeni 
consists  of  two  telephones  receivers.  One  transmitter  tulka  into  42 
receivers.     As  long  as  the  phonograph  js  running  each  passenger 


We  are  Selfish, 

It  is  our  desire  to  have 
all  Conduit  Installa- 
tions give  satisfactory 
service,  because  a 
satisfactory  Conduit 
Installation  means 
more  of  them  — and 
that  means  more  Con- 
duit will  be  used. 

So  we  all  benefit. 


can      only 
that     the 


But     we 
guarantee 

SIMPLEX 

CONDUIT    SYSTEM 
\vill  give  good  service. 

^e'w    Catalogiu'    .Iiisl     Issiu'd. 
Have    yoii      li  a  d    a    Copv? 


Simplex  Conduits  Limited, 

Garrison  l.ane,        BIRMINGHAM. 


London— 

1 13-1  n.Charing  Cross  Rd.,W.C. 
Manchbstef— 

16,  Corporation  Street. 

CLA900W — 

724.  Waterloo  Street. 
Bristol — 

1 1 ,  Donmarlt  Street. 
Newcastle — 

61-65.  High  Bridge. 


Leeds — 

6,  White  Horse  Street. 
Liverpool — 

96,  Whitccli..i.el. 
Swansea — 

14,Heathfield  Street 
Cardiff— 

4,  Westgate  Street. 
Aberdeen — 

1.  Crimon  Place. 
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The  best  types  of 

SURGE  ARRESTERS 


are 


Moscicki  Condensers 

GILES'  VALVES 
WATER  JETS 


Sole  Make 


ISENTHAL  &  GO. 

DEPARTMEIMT  4 

Denzil  Works,  Neasden,  London,  N.W. 

Contractors  to  the  Admiralty.  War  Ofl.cc.    Ind.a  Oil, re,  Colonial 
OKice.  Postmaster  General,  etc. 


LARGE  CAPACITY  STOKERS. 


receives  a  lecture  on  that  iKirticiilar  pari  of  I  lie  e.-iiial  cdvenil  li\ 
his  inimedia'e  vision. 

I'honojiraph  No.  1  will  have  (ravelled  li.l  In- endiif  ils  reeord  Itv  the 
lime  the  train  reaches  the  end  of  zone  15,  and  by  iiuan.s  of  an  aiitoiiiatic 
switch  is  nuide  immediately  to  return  to  the  beginning  of  the  record 
and  stop,  awaiting  the  first  impulse  to  start  the  operation  over  again. 
As  soon  as  the  third  car  of  the  Xo.  1  section  clears  the  beginning  of 
zone  B,  the  first  car  of  Xo.  2  section  enters  the  zone.  The  first 
lecture  is  then  repeated,  there  being,  however,  another  phonograjjh 
and  duplicate  telejAone  apparatus  for  delivering  (he  lecture  t^o  the 
passengers  of  Xo.  2  section,  this  record  being  three  ears  behind  the 
record  of  Xo.  1  section  at  its  time  of  starting.  Similarly,  when  the 
first  car  of  Xo.  :{  section  comes  into  zone  B,  a  third  phonograph  picks 
up  the  record,  and  at  the  proper  interval  of  time  repeats  the  first 
lecture,  and  by  the  time  the  last  car  of  the  third  section  has  enlereil 
zone  B  the  first  car  of  the  first  section  has  entered  zone  ( '.  ThereiipoM 
a  fourth  phonograph  comes  into  coinmunica(  ion  with  (his  (lireecar 
unit  and  delivers  to  the  passengers  the  lecture  covering  (he  new  zone 
they  are  entering.    -. 

In  furnishing  this  equipment,  the  VVestern  Electric  Companv  pro- 
vided an  extra  phonograph  |)osition  and  telei)hone  equipment  that 
would  take  care  of  any  emergencies  that  might  arise  in  anv  i)articular 
zone.  Each  unit  of  four  phonographs  that  is,  the  thr("e  necessary 
to  complete  the  three  unit  lectures  and  (he  emergency  .set— is 
mounted  on  a  reinforced  oak  board  of  suflieient  length  and  height 
to  permit  of  access  to  ihe  jjhonograjjh  mechanism  and  the  relays.  A 
ttXal  of  1.5  switchboards  of  four  unit  telephone  and  phonograph 
outfits,  l.d.'jO  telephone  .sets,  and  1,250  special  ret'eiver  holders  and 
head  Bets  were  made  up  and  furnished  by  the  Western  Elec(ri('  fom. 
pany.  The  automatic  stop  and  starting  switches  and  all  o(her 
automatic  eqiiipnien(  anti  specialities  in  (he  telephone  cireiiils  He,-,, 
also  p|;,i„„.,|  ;.,|,|  dev.lopc.l  bv  (he  eornpanv. 


EXTRA  COPIED  iJl- 


ELECTRIC  VEHICLE  PROGRESS  SUPPLEMENT 

Cm  be  jupBlled  to  Central  SUtlon  EnBintjers  for  distri- 
bution.    Annu.il  Subscription  Rat(»  on  application  to 
'THF  ELECTRICIAN"  PRINTING  Ji  PUBLISHING  COMPANY, 
'■  2  4i  3,  Salisbury  Court.  Fi.BBT  STBiiitT,  LoMDON.  E,C. 


The  lb-retort  Erith-Riley  Stoker,  as  buUt  by  Erith's  Engmeering 
( 'o.  (Ltd.),  has,  we  understand,  the  largest  capacity  of  any  stoker  in 
use.  Four  of  this  size  are  in  use  in  one  plant.  Its  normal  capacitx 
is  no  less  than  4  tons  of  coal  hourly,  and  it  has  50  per  cent,  overload 
capacity.  Each  stoker  is  appl  ied  to  an  undivided  furnace  of  a  singli 
water-tube  boiler.  25  ft.  wide.  The  capacity  of  this  stoker  is  equa 
In  (hat  of  a  battery  of  eight  large  L;incashire  boilers,  occupying  a  sit 
1 1 "  I  ft.  wide.  The  use  of  such  large  unit  boilers  i  s  naturally  confinet 
!.'  central  electricity  stations  ;  but  the  entirely  automatic  workin. 
lit  the  Erith-Riley  stoker  permits  unlimited  unit  eapacitv.  Thi 
stoker  is  of  the  inclined  underfeed  type,  with  the  fires  kept  eon 
(iiiually  sliced  and  the  ash  continuously  discharged  by  reeiproeatinfj 
I  ii\  (' K  s  and  ash-pushers.  The  air  for  combustion  is  delivered  direct 
N>  I  h'  tuyeres  by  a  suitable  fan,  and  both  air  and  fuel  automaticalh 
iv>|.iind  to  load  variations.  Each  stoker  consists  of  a  series  el 
.Ntandardised  and  inter-changeable  retort-units;  four^boilers  each 
with  4-retort  stoker,  or  two  boilers  each  with  8-retort  stoker,  wil 
therefore  give  identical  results  to  above-mentioned  boiler  with  one 
lliretort  stoker.  For  niill8,^&c.,  using  Lancashire  boilers,  the  EritI 
stoker  is  employed,  viz.,  each  single-retort  unit  is  applied  to  eacl 
internally-fired  furnace  ;  the  capacity  per  retort  remains  the  same 
and  the  combustion  is  equally  smokeless  and  efficient. 


BELL  RINGING  TRANSFORMERS. 

t)ur  attention  has  been  called  by  the  Cameron-Sales  Organisation 
It  the  '"Junior"  bell-ringing  transformers  which  they  are  nov\ 
lilting  on  the  English  market.     These  transformers  are  of  Ihe  iron- 


"Jiniok"  Bell  'rHANstoKMLU. 


clinl  t.vpe,  are  fireproof  and  we  iniderstand  may  be  short-circuited 
indefinitely,  without  att'ecting  (heir  etficiency.  The  "Junior'"  size 
has  a  capacity  of  l(i  watts,  which  is  suitable  for  the  operation  of  any 
bells  up  to  si.\  bells  3  in.  diameter  ;  the  outside  circuit  may  also 
include  a  number  of  buzzers,  electric  locks  and  door  openers,  within 
its  maximum  capacity.  The  '"Junior"  bell  transfornter  measures 
5  in.  bv  2.^  in.  by  2  ul,  it  weighs  2  lb.  and  has  a  ma.xiniuni  ou(pu( 
of  Hi  wa'(.s.     These  are  the  standard  voltages:     lOO-KiO.  200-2liO 


S    BlSHINGS  I-OUSHTK   WDMlTM 


|ieriodici(ies  from  50  (o  KW  cvcles.     The  stand.ird  size  is  lisled 

lOs.  (ill.  subject. 

The  same  i;o«ipany  has  on  oiler  a  line  of  porcelain  claiitp  biishiiigH 
liich  are  illustrated  herewith.     The  bush  it.self  is  made  of  one  piece 

high-grade  ijorcelain  ;  it  is  provided  wi(h  two  (hreaded  metal 
■eves  one  of  which  is  permanently  anchi>red  to  the  porcelain  body 
111  (be  other  is  used  for  clamiiing  (he  bush  in  lx)si(ion.  The 
isbing  atid  (he  sleeve  are  interchangeable  ;  the  loose  sleeve  can  be 
Miseil  and  the  bushing  can  be  u.sed  on  a  .J  in.  thick  wall  or  less,  IW 
e  case  nuiy  be.     The  illiisl  rat  ions  explain  (his  reversible  fea'urc. 
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TOLAM  I  AMP 

Drawn  Wire. 
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CAPITAL. 
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BRITISH 


BRITISH 
MANAGEMENT. 


Large   Stock.       Liberal    Trade   Discounts. 


THE  IMPERIAL  UNITED  LAMP  CO.,  Ltd., 

CAXTON   HOUSE, 
WESTMINSTER,   LONDON,   S.W. 
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The  bushing  is  niin 

e.n  the  folk 

)\viii>;  sizes  :- 

- 

Size. 

Diameter. 

Size. 

Diameter. 

Inside. 

Outside. 

Inside. 

Outside. 

1 
2 
3 

g^  in. 
Jfin. 
win- 

Jiin. 
lin. 

4 

e 

Jin. 

li  in. 

'  If  in. 

1ft  in. 
l^Sin. 
2?..;  in. 

Doubtless  these  standardised  bushings  will  be  fqund  of  use  in 
electrical  apparatus  in  which  the  connections  need  to  be  brought 
through  metal  or  slate  walls,  but  must  be  satisfactorDy  insulated 
therefrom.  The  bushings  are  offered  at  reasonable  prices,  particulars 
of  which  will  be  furnished  on  ap|jlication  to  the  company  at  9-10, 
Soiithaiupton-street,  Holborn,  London.  W'.C. 


INDIRECT  LIGHTING.  ST.  PHILIP'S  CHURCH,  RUGBY. 

We  have  called  attention  from  time  to  tim^  to  the  successful 
application  of  semi-indirect   and   indirect   illumination,   and   have 


reproduced  many  instructive  illustrations  of  such  iiL<tallatiou 
.\mong  these  have  been  examples  of  church  and  chaijel  anterior 
types  of  buildings  which  are  extremely  difficult  to  illuminate  in 
manner  which  will  furnish  adequate  lighting  and  at  the  same  tin 
give  comfort  to  the  congregation.  As  a  rule  the  use  of  the  indire.  • 
.system  per  se  is  out  of  the  question,  and  St.  Philip's  Chiu-ch,  Rugb 
is,  therefore,  probably  a  imique  instance  of  its  successful  em^cr 
ment.  We  understand  from  theTB.T.-H.  Co.,  whose  "'eye-rest 
system  has  been  installed  in  this  church,  that  it  is  the  first 
which  tln\  have  to  record  of  indirect  lighting  in  any  church  in  th 
country. 

The  church  is  a  mission  church,  and  tlie  buildinir  design  has  be* 
evolved  in  an  endeavour  to  use  in  a  plain  and  straightforward  ws 
such  materials  as  were  available.     The  total  length  is  100  ft.     B 


iti  ^ 


St.  I'liiLrr's  Cuii;ch,  Rvcby.     Ti,h-.str.\tion  of  Baptistery  Liguted 
WITH  Specially  Desioxkd  Anoi.k  "  Eye-rest  "  FrrTrsos. 


■'•-,—         -  '■■■   '  -vW__ 

St.  Philip's  OiirRcn.  Krc;BY.     One  of  the  Aisles 


Ik 


't^M       jli 


4 


St.  I'hilii'"s  C'nrncu.  Hcciiiv.     (jeneual  \'ie\v  of  Interior. 


St.  Pmnr's  CiiiiRt-ii.  Ri'iiiiv.     \'ii:w  in  the  Nave. 


LEWIS'S     SCIENTIFIC    CIRCULATING     LIBRARY. 

ELECTRICAL,  MECHANICAL  &  GENERAL  ENGINEERING  TEXT  BOOKS  &  TECHNICAL  WORKS. 

ncic  Works  and  Rcio  Kllllons  can  be  had  from  the  tibrarp  Imincdlalclp  on  publication.    I'l'i""':  mi  m  i  m  w72. 
BUBBCRIPTION,  Town  or  Country,  from  ONE  OUINEA.     READING  ROOM  open  Daily  to  SUBSCRIBERS. 
H.      K.      LEWIS       &      Co.,      Ltd.,      --    '--KK    S.UH^T^^dK^OOWKK   P..ACK. 
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GONSTANTAN 


CHRONIC 


WRITE    FOR   PARTICULARS    OF     FOURTEEN     GRADES    OF 

British-Made  Resistance  Materials 


:: 


TO:- 


AGENT: 


XX 

XX 


HENRY  WIGGIN   &  CO,  Ltd., 
George  Street,  Birmingham. 


e  is  in  live  bays,  each  huviug  a  widtli  of  24  tl.,  and  tha  aisle  10  ft. 
e  seating  capacity  of  the  church  is  40().  At  the  west  end  there  is 
mall  baptistery,  and  over  it  Is  a  gallery  for  the  accommodation  of 
!  organ  and  choir.  The  interior  is  plastered  throughout  with  a 
Jgh  surface  formed  with  a  felt -laced  Boat,  and  is  ceiled  with  a 
istered  barrel  carried  on  the  under  sidir  of  trussed  rafters.  Tlii' 
nstruction  materially  as.sLsted  in  the  use  of  the  indirect  system  of 


LIONEL  ROBINSON, 

3,  Staple  Inn,  London,  W.C. 


DRUM-TYPE    AUTO-TRANSFORMER  STARTERS    FOR 
INDUCTION  MOTORS. 

Tn  ciur  las!  issue  we  referred  to  E.A.C.  starters  for  iiichnlidii 
motors.  Tliese  are  uniform  in  general  design  with  the  K.A.C.  iron- 
clad switches  and  star  delta  and  rotor  starter.s.     In  every  case  the 


Philip's   Church,   Ruobv.     '■  Eye-rest  "     Indirect     LmiiTi.s- 
Br.vcket  Fittiso  as  used  in  the  BaI'TISTEKV. 


ghting.  The  effect  of  the  lighting  scheme  is  .so  .'sucees.sful  that 
.•e  make  no  afiology  for  showing  a  number  of  illustrations  of  the 
'nirch  interior.  All  the  howl  fittings  arc  of  simi)le  design,  and  the 
iietal  portion  is  of  hand  hammered  brass.  Kach  lilting  eontairts 
ne  or  more  X-ray  reflectors. 
Thcwchitectfor  the  building,  .Mr.  H.  Bulkeley  Cr.swcll.K.H.l.  15.A., 
I  Kugby,  designed  all  the  fittings. 


Row  ui  K.A.C.  Uia.M  Tvi'e  t>T.viai;iis  i.n  '1'extii.e  lliix. 


SUPPLBMEST  to  "THe  Electrician,"  July  23,1915. 
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E.  SHOWELL  &  SONS,  LTD., 

STIRCHLEY,     BIRMINGHAM. 


m  m 


m 


Drawn  and  Pressed  Work  ot  ev 


iption  for  Dry  Batteries. 


Sole  Agent  /or  the  Electrical  Trade:  — 

LIONEL  ROBINSON,  h^^  ^l 

Tflepkohe:  Hclb-r.  6323. 


BELLING 


FIRES 
BOILERS 
GRILLERS 
COOKERS 


Over  300   Corporation    and    Electric    Supply    Authorities  have 
bought   our   goods    for    the    last    3   years. 

We    endeavour    to    turn    out    strong    practical    articles    for 

everyday    use. 

May    we   send    you    our    Catalogues  ? 

BELLING  &  CO.,  ""'^ondon'T'"" 


motor  is  completely  ilisoonneoted  from  the  line  in  the  "  OH"  "  po.sition. 
so  that  a  .separate  main  switeli  is  not  required.  The  contacts  arc 
self-aligning,  with  coil  compression  s))rings  that  do  not  carry  cm-rent. 
The  wearing  parts  are  renewable,  and  good  in.sidation  is  ensured  by 
all  live  metal  being  clam])cd  on  to  mica-insulated  steel  bars.  The 
transformers  are  three-phase,  with  tappings  giving  approximately 
40.  CO  and  75  per  cent,  of  the  line  voltage,  imless  otherwise  specified. 
Tf  tap})ings  arc  required  at  o\er  75  per  cent,  an  extra  charge  of  10  per 
cent,  is  made. 

The  air  break  form  com))lics  with  Home  Office  Rules,  and  is  recom- 
mended for  use  in  textile  mills  and  for  similar  applications  (xee 
illustration).     It  is  rated  for  30  second  starts  four  tini(-s  in  an  hour. 


immersed  form  can  be  rendered  Haiueproof.  with  ;J-in.  mad 
metal  to  metal  joints,  and  is  then  suitable  for  u.se  in  the  nio 
dangerous  positions.  The  construction  is  in  any  case  very  su 
stantial.  Mechanical  clamps  may  be  provided  for  the  leads,  so  th 
no  application  of  heat  is  required,  for-soldermg  or  otherwise,  and  the 
is  no  obstacle  to  the  installation  of  the  starters  in  any  position. 


INDIARUBBER  GOODS. 


A  four-page  pampWet  is  being  sent  out  by  the  Silvertown  Con 
pany  to  inform  the  trade  of  the  great  variety  of  indiarubber  goo' 


Rom,  or  lln 


The  ])ateiit  K.A.C.  slow  motion  c^viee  is  now  fitted  on  this  as  well 
as  on  the  oil  immersed  form  of  startir,  and  enmu'en  a  definite  pause  in 
the  starling  jiosilion.  The  trail .sformer  in  mounted  above  the  switcli. 
in  a  He))Hrate  box.  and  it  i;i  o.ily  r.cceiisary  to  remove  the  cover,  when 
every  jiart  of  switch  ard  '.rariiformer  is  readily  accc:;sible  for  exam- 
ination or  removal. 

The  oil  immersed  form  of  starter  is  suitable  for  use  in  mines,  and  is 
recommended  where  the  duty  i.s  severe  utid  where  had  conditions  nuiy 
prevail,  such  aH  excessive  moisture  or  duA.t,  or  corro.sive  fumes.  Both 
switch  and  transformer  are  oil  immersed,  and  the  coils  are  rated  for 
(iO  second  starts  six  limes  in  an  hour.     At  a  iinuill  extra  cost  this  oil 


i.v  Oo, 


manufactured  by  them.  Tlic  publication  is  attractively  got  u 
contaiiLs  illustrations  of  rubber  Hooriug,  belting,  ebonite  gooiL« 
as  pipes,  rods,  ves.sels,  &c.  Reference  is  also  made  in  the  tex 
illustrations  to  the  immen.se  variety  of  "  Silvertown  "  jinx 
ranging  from  heavy  electrical  machinery  to  dchcati'  mcas 
instruments,  wireless  outfits,  train  lighting  .sets,  battery  t 
and  delivery  vans,  primary  l)atterit's,  carbons,  insidators,  eali 
all  elas.scs  and  sizes,  searchlight  projectors  and  insulating  tape 
jointing  materials.  A  coi)y  of  the  pamphlet  will  be  scut  on  ap 
tion  to  the  India  H<d>ber,  (iutin  Percha  &  Telegraiih  Work; 
SilvcrloHii.  K. 
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Perranti  Ltd 

Cantral   House,   Kingswa/,   London.    »v.C. 

SWITCHQEAB,    TBaNSFOBMEBS,  METEBS, 
ELECT&IC    HEATINO    &    COOKDia    APPARATUS. 

WrUK  tor  lUndn-  ••  N," 


SLATE 


INrGO    JONES   &   CO., 

Tudor  Slitia  Works, 
GROESLON,  R.S.O.,  NORTH  WALES. 

Slates  Drilled  i  Shaped  to  Specification. 

SLATE  WORK  tor  ELECTRICAL  ENGINEERS. 


Pi1nt«l  .nd  Publl.h«l  bjr  GEORGE  TUCKER,  al  llio  Editorial.  Priming  .nd  PublljhlnB  Oltkw,  1.  2  and  3,  Salij.ury  Court,  Flbbt  Str 

LONDON,  Fkiday,  July  2J,  1915, 
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''To' deposit  one  lieciro-chemicid  oi|uivalrnt.  of  silvor,  i.e., 
108  gnis.  of  silvoi.  rcqiiiies  26-82  amiu'vc-homs,"  say  Mt-ssis. 
Franklin  k  Baii-y  MacNiitt  in  "  Klenientaiy  Electricity  and 
JlaciKtism.''  Our  reviewer  calls  this  a  slip  ;  certainl3%a  slip- 
kiuitt  ! 

It  is  not  often  our  esteemed  contempoiary  the  "  Electrical 
Worldk"j  makes  glaring  ty])ographical  errors.  One  of  the  few 
wliiclilhave  come  to  our  notice  in  recent  years  is  patent  and  also 
(Xtrvmely  liitmorous.  The  heading  to  one  of  the  National 
Electiic  Light  Association  Iteports  is  made  to  read  "  Grounding 
Secretaries."  The  report  deals  with  grounding  .tecomlaries ! 
(Same  number  of  letters.)  Many  secretaries  will  not  deny  that 
they^arej""[gi()und  ""  lietwecn  the  up])er  and  nether  millstones. 


f  TiiK  CiiKKRv  One 
IJiatrine  la])e. 


w  yc'rejgoin'  dalin,  bring  u])  some 
■  [From  Glover  s  Almanac. 


.sergeant  E.  (.'.  Lau^'hton  (K.  .Surrey  li.),  who,  before  the  war, 
■saanaged  the  .«aks  of  Wotan  and.  Tantalum  lamps,  is,  we 
uilAeistand,  now  in  the  firing  line,  after  many  moons  at  home. 
E.  UNL.  will  be  remembered  foi  Iris  6  ft.  and  over  of  brain. 
brawn  nnd  muscle,  which  have  become  ''more  so"  w^ith  the 
two  lattci  sinc(r  he  joined  ;  as  to  the  first  named,  hi  is  a  crack 
shot  and  a  highly  expert  bond)  thiowet.  It's  a  far  cry  from 
bulbs^to  Ijombs,  but  E.  C.  L.  will  place  the  latter  with  as  great 
effect  asjie  did  the  formei,  and  more  power  to  his  elbow  every 
tinu  . 


A  correspondent  wTiting  of  the  merits  of  the  electric  battery 

v(  hide  says  that  he  saw  an  Edison  motor  van  in  the  street 

recently  with  a  bold  lamp  on  in  broad  daylight.      Nothing  like 

emphasising  the  fact  that  the  vehicle  is  electric.     Besides,  it 

makes  no  noise,  so  something  must  be  done  to  attract  attention 

to  it. 

*         *         *         * 

Some  seasons  ago  Ferrauti,  Ltd.,  distributed  an  ^advertising 
novelty  in  the  shape  of  a  circular  looking-gla.ss,  and  a  calculator 
on  its  reverse  side.  Gunner  .J.  R.  Barrie  Holmes,  No.  180,  of 
the  ]/lst  Waiwickshue  Heavy  Battery,  B.  K.  F.,  has  written  to 
the  company  as  follows  : — 

'"  I  hope  you  will  pardon  t  liis  somewhat  uiuisual  request.^but  have 
you  got  one  of  your  advert isin<>  sliaviny;  mirrors  you  could  spare  ?  I 
had  one  which  1  liad  the  misfortune  to  hreak,  and  it  is  ratlicr  awkward 
shaving  witli  a  polished  tin  as  a  mirror." 

To  this  polite  request  the  Company  replied  as  follows  : — 

'■  We  were  extremely  interested  to  receive  your  letter  containing 
a  request  for  one  of  our  advertising  calculator  mirrors,  and  are  glad 
to  see  tliat  our  products  are  equally  appreciated  '  somewhere  in 
France." 

■■  We  have  inn  ijuite  out  of  stock  of  this  advertising  novelty,  but  a 
mendier  of  the  staff  has  irivcn  uji  the  specimen  he  had,  feelmg  that  it 
will  do  better  service  in  your  liands  than  it  is  at  present  receiving. 

•■  Wishiu,a;  you  the  Ir.-st  of  hick." 

Is  the  gallant  Gunner  known  to  anv  of  our  readers  ? 


THIRTY-SEVEN  YEARS  AGO. 

[From  The  Electeician  (Second  Series),  August  3,  1878.] 
G.\s  LiiiiiTiNG  BY  Electricity. — The  .system  of  hghtingthe  public 
lani])s  by  electricity  on  the  plan  uivented  by  Mr.  Lane  Fox,  recently 
put  to  the  test  in  Pall  Mall,  does  not  seem  to  have  met  with  the 
success  that  was  at  first  claimed  for  it.  At  the  last  meeting  of  the 
■St.  .James'  Vestry  it  was  officially  reported  that  the  system  had 
proved  an  entire  failure,  and  it  was  decided  to  request  Mr,  Fox  to 
remove  the  apjiaratus  at  once. 

Dangkrs  th.at  BEShrr  SuEi.MAiuxE  (,'ables. — Not  long  since  an 
interru])tion  occurred  m  a  cable,  and  on  examination  it  was  foimd 
that  it  had  been  penetrated  by  one  of  the  caudal  spmes  of  the  simfish. 
lOven  wlien  the  wire  lies  quiet  at  the  bottom  it  is  not  safe,  for  a  species 
of  marine  weevil  attacks  the  gutta-percha  and  gradually  destroys  the 
conductivity.  Hut  the  most  curious  instance  of  damage  inflicted 
on  a  cable  is  that  w'hich  lately  befell  the  one  from  Portugal  to  Brazil. 
A  fault  having  been  found,  the  tests  were  applied,  and  the  precise 
s])ot  indicated.  The  wire  was  fished  up  and  was  discovered  to  be 
broken.  In  one  of  the  ends  was  entangled  a  large  whale.  The 
monster  was  covered  with  parasites,  and  in  attempting  to  free  itself 
from  its  tormentors,  had  broken  the  cable,  and  then  managed  so  to 
twist  itself  in  the  coils  of  one  end  that  it  was  held  fast  as  a  prisoner, 
aiul,  not  lieiTig  able  to  rise  to  the  surface  for  air.  Was  drowned. — 
Oaligiiuiii'.i  Messenger. 


THE  "  POINT  FIVES." 


Mr.  J.  Horace  Bowden  (Poplar). 

Mr.  H.  F.  Street  (Southampton). 

Mr.  VV.  11.  Cooke  (Luton). 

Mr.  T.  Roles  (Bradford). 

Mr.  A.  S.  Blackman  (Sunderland). 

Mr.  C.  S.  Davidson  ( Barnes). 

Mr.  A.  H.  Scabrook  (St.  Maryle- 

Mr.  K.  K.  Hill  (Reading),   [bone). 

Mr.  J.  W.  Hamo(York). 

Mr.  S.  T.  Allen  (Wolverhampton). 

Mr.  F.  W.  Purse  (Carlisle). 

Mr.  W.  G.  Pick vanco  (Wrexham). 


Mr.  II.  Gray  (Accrington). 
Mr.  S.  K.  Feddcn  (SlielVK^Id). 

(Went  Hurt  Icpool). 

Mr.J.W.Bean(haMip(  West  Ham). 
Mr.  A.  II.  Shaw(llford). 
Mr.  C  Kurness  (Blackpool). 
Mr.  C.  M.  Shaw  (Worcester). 
Mr.  H.  A.  Nevill  (Wakoliold) 
Mr.  Frank  Ay  ton  (Ipswich). 
Mr.  C.  N.  Uefiord  (Leeds). 
Mr.  S.  E.  Britton  (Chester), 
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SIEMENS 


STANDARD 

ELECTRIC    MOTORS 


For   Three-phase   Current. 


for 


ALL  OUTPUTS,  SPEEDS  AND  VOLTAGES. 


SIEMENS  BROTHERS  DYNAMO  WORKS  LIMITED. 

Head  Office:  CAXTON  HOUSE,   WESTMINSTER,  S.W. 
Tolsphonoi  Gerrard  860.  Tolegramsi  "  Siembralos,  Vic,  Londok." 

Supplies  Dept.  :   38  &  30,  UPPER  THAMES  STREET,  E.G. 
T»l8phon«i  City  5350.  Tolsgrams  :  "  Sibmotor,  Cent.,  London." 

HOME  BRANCH  ADDRESSES: 
Birmingham— Central  Ho  ,  Now  St    1     Manchester — 196,  Doansgato. 
Bristol — 30,  Bridge  Street.  Newcastle— 64-68.  Collingwood 

Cardiff— 89,  St  Mary  Street  Sheffield— 22,  High  St      [Bldga. 

Glasgow— 66,  Waterloo  .Street  I     Southampton— 46.  High  Street, 

Branches  In   Principal   Towns  Abroad. 


B.T.-H  AIR-BREAK  Y-DELTA  STARTING  SWITCHES. 


■  The  Y-DeltaStartingSwitclics  included  in  price  list  No.  5.1 1 1  issued 
by  the  B.T.-H.,  Rugby,  have  been  designed  for  use  with  three-phase 
.squirrel-cage  six-terminal  induction  inolisrs  U))  to  2.5  H.i".  output, 
wliif^h  are  required  to  .start  up  against  light  load  only.  The  elTect  of 
the  .switch  is  to  decrease  the  current  at  starting  by  lowering  the 
voltage  across  the  motor  windings.  The  starting  torque  is  at  the 
same  time  reduced  aa  the  squar:;  of  the  reduction  in  voltage.  The 
switch  when  in  the  starting  pcsition  joins  the  windings  in  Y-con 
neotion,  and  when  in  the  running  position  to  delta  connection.  Thus 
at  .starting  the  voltage  acioss  each  phase  winding  is  only  58  jier  cent, 
of  that  when  running  delta  coinioctcd.  -As  a  restilt  the  torque  is 
reduced  to  approximately  on(!-half  of  the  f\ill-loa<l  torque,  and  the 
current  taken  from  the  .-iipply  mains  to  nlioiit  \\  limes  to  twice  full- 
load  current. 

The  switches  are  of  the  air-bicak  drum  type,  provided,  for  in- 
Bpection  purposes,  with  an  easily  removed  stout  sheet-iron  cover, 
which  totally  encloses  all  live  parts  and  renders  the  switch  sufficiently 
duHt-j)ror.f  for  use  in  mills,  factories,  &e.  The  frame  i;i  of  cast-iron 
ada[)t(^d  for  mounting  on  a  wall  and  has  two  bushed  holes  situated 
in  the  end  remote  from  the  o])erating  lever,  allowing  the  incoming 
line,  the  outgoing  motor  leads  and  the  fn.se  leads  to  pa-ss  through  for 
connection  to  the  terminals  jnovided.  In  en-ses  where  conduit  is 
brought  to  the  switch  the  bushes  may  be  readily  removed  and  the 
conduit  secured  by  internal  and  external  nuts.  The  contacts  are 
renewable  and  all  live  parts  arc  clam))cd  to  steel  bars  and  .shaft- 
insulated  by  means  of  tough  non-hygroscopic  material. 

The  switch  operating  lever  is  attaehcil  to  the  projecting  end  of  the 
ilrum  shaft,  and  i.s  moved  forward  into  either  the  "starting"  or 
"  running  "  jiosition.s  against  a  strong  spiral  s])ring.  An  automatic 
slop  is  provided  in  the  "starting"  po.ition.  which  ensures  tlie 
operating  lever  being  held  there  for  a  period  sulliciently  long  for  the 
motor  to  come  U])  to  .speed  before  it  can  Ix-  moved  into  the  "  running  " 
|>aHition.  The  stop  restrains  the  movement  of  the  lever  in  the  for- 
ward direction  only  and  it  is  necessary  to  hold  the  lever  in  the 
"Mlarting'  position.  otherwi.Hc  it  will  return  to  the  "off"  ])esiiion. 
On  llie  lever  reaching  the  "  running  "  position  a  catch  mounted  on 
the  Hwiteh  frame  engages  the  lever  and  retains  itr  there.  When  the 
ea  eh  is  released,  the  lever  returns  li.  the  "  off  "  jiosition.  th.-  imiiact 
being  received  by  a  shock-aMorbing  buffer  ILxcd  to  the  frame.     'I'he 


movement  of  the  operating  lever  is  limited  by  the  catch  in  the 
"running."  position  and  the  buffer  in  the  "off"  position,  thus  it 
is:  impcssible  to  damage  the  switch  contacts  by  rough  usage. 

Switches  fitted  with  no-voltage  release  can  be  supplied.  This 
release  ensures  the  starter  being  in  the  "  off  "  position  when  the 
supply  is  resumed  after  an  interruption.  The  catch  previouslv 
referred  to.  which  holds  the  cperating  lever  (f  the  switch  in  the 
"  ainniiig  "  positioj,  is  made  dependent  for  its  action  upon  the 
maintenance  of  the  ciu-rent  in  the  no-voltage  release  coil,  so  tha 
when  the  supply  fails  the  catch  i,s  released  and  the  lever  returns  ti 
the  "  off  "  position. 

Prelection  from  overload  can  be  obtained  by  usmg  switches  jiro^ 
vided  with  overload  relays.  The  relays,  two  in  number,  are  J'on-' 
troUed  by  the  current  in  two  of  the  stator  leads,  and.  on  operat 
open-circuit  the  coil  of  the  no-voltage  release  and  thus  cause  the 
switch  to  rettmi  to  the  "  off  "  position.  The  action  of  the  relays  is 
delaj'ea  by  means  of  a  time-lag  dashpot  for  a  period  inversely  pro- 
portional to  the  severity  of  the  overload.  An  overload,  therefore, 
which  is  not  sustained  suffieiently  long  tt  damttge  the  motor  will  not 
cause  the  machme  to  be  shut  down.  The  awitches  not  provided^ 
with  overload  relays  have  terminals  allowing  fuses  to  be  connected 
on  the  runnmg  coiitacts  only.  This  permits  the  use  of  fuses  gradei 
to  juctcct  the  motor  from  overloads,  whereas  if  the  fuses  are  i: 
lircuit  during  the  first  brief  starting  period  they  require  to  be  of  sucl 
a  capacity  as  to  make  them  of  little  value  for  protectmg  the  motcr. 

The  ajjpro.ximate  shipping  specification  for  these  switches  is  show 
in  the  table  below. 


e 

\ 


Switcli  without  auti.i 

Switch  witlino-vciltii 

Swilrli  with  uo-volt:i 

I. .Ml!  niavs  


mly 

and  over 


Nett     Gross  weight 
weight  I      (packed) 


.•55  lb. 
381b. 


Case. 


4  cub.  ft. 
4  cub.  ft. 


ELECTRIC  DRIVING  IN  CEMENT  WORKS. 


Till-  extensive  application  of  electric  power  for  driving  cetnent 
works  machinery  applies  to  the  colonies  just  as  much  as  to  this 
(imnti\.  A  recent  installation  of  electrical  plant  for  this  purpose 
is  t  hat  of  the  Adelaide  Cement  Co.,  of  Adelaide,  X.S.W.     Gas  engines 


Kic.  \.  -FowEii  Housii  OF  TiiK  Adei^.viuk  Ckmk.nt  Co.,  cont.vinino 

Two  '■  I'REMIER  "  Gas  ENOINfiS  DRIVING  275  K.V.A.  "  WiTTON  "  AlTKK- 

NATOHS. 

were  sclcclcd  for  tlii'  jirimc  movers,  the  installation  consistinil  of  t  w.i 
."iSO  n.r.  four-cylinder  horizontal  gas  en;;in«s  running  at  214  revs. 
]>er  min.,  and  manufaclurcd  by  the  I'lciuirr  tias  I'aiL'ine  Co..  coupled 
to  275  k.v.a.  "  Witlon  "  alternators,  supplied  by  the  British  (;eneral 
Klectric  Co.  (Ltd.).  of  .Sydney,  and  constructed  at  Uitton.  Hirmini;- 
ham.  The  gas  producers  were  manufactured  in  South  .\ustr.ilia 
by  .Messrs.  Clntterbuck  Bros.,  from  designs  prepared  by  their  con- 
sulting engineer,  Mr.  \V.  S.  Saunders. 

Power  is  supplied  to  the  works  motors  at  4tl)  volts  50  cych  s.  and 
the  gcmralors  are  <lesigned  for  a  power  factor  of  lt-725.  Thi'ie  arc 
several  interesting  features  about  this  installation.  In  the  lirst 
jilace.  good  parallel  ruiniing  has  been  succe.-isfnlly  obtained,  and  the 
two  units  run  in  parallel  without  any  trouble.  (!ood  parallel 
rmmiiig  is  often  difficult  of  attainment  in  gas-driven  allernaling- 
curri'iil  plant,  unless  the  engine's  are  well  designed.     In  this  cotincc- 
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Jhe 

SlQctpic  &  Genepal  Wonk/,  JQ- 

15.Victom o/lpeel.  jQondon.oTW. 


Horn-type   Lightning   Arresters   for    Indoor   and   Outdoor   Mounting. 


Electrical  Apparatus  up  to' 80,000  Volts  &  4,000  Amps.     \ 


Telephone:    5223    VICTORIA. 


•GABION AGE  VIC  LONDON. 


ion  it  is  of  intirest  to  note  that  this  is  said  to  be  the  only  phmt  in 
\ustrali<a  in  which  three-phase  gas-driven  alternators  arc  run  in 
larallel.  Not  only  do  the  sets  run  satisfactorily  in  parallel  at  no  load 
IS  well  as  full  load,  hut  they  run  well  when  one  of  the  cylinders  is 
ut  out. 


With  regard  to  governing,  during  the  official  tesls  full  load  was 
thrown  off  the  engines  and  then  switched  on  again  ;  in  both  cases 
the  engines  sho«cd  no  ap|ireciable  variation  of  speed. 

The  eleclrical  side  of  the  contract  w'as  arranged  and  the  plant 
installed  under  the  supervision  of  Messrs.  Colton,  Palmer  &  Preston, 
who  are  the  .-Vdclaide  agents  of  the  British  GcruTal  Klcctrie  f'o.  (Ltd.). 


GARDEA  PARTY  ELECTRIC  COOKING. 


l''ii;.  2. — Anothkr  View  of  the  I'oweu  IIuise. 


A  second  point  of  interest  is  the  low  fuel  consumption.  On  the 
oflieial  tests,  fh<^  weight  of  fuel  consumed  per  B.O.T.  unit  (kilowatt- 
hour)  was  1*221  lb.,  the  fuel  used  boing  gas  coke.  'J'his  performance 
was  nearly  25  per  cent,  better  than  the  guarantee. 


A  garden  |);u-ty  was  recently  given  in  Die  grouads  ot  Lii'ut.-Col. 
Kenniird's  (the  ehaii-man  of  the  Falkirk  Iron  Company)  house  at 
Falkirk  to  the  stalf  and  employes,  for  the  benefit  of  the  families  of 
tlie  employes  now  on  active  .service.  Various  ^sports  were  arranged 
for.  and  rifle  competitions,  for  which  a  temporary  range  was  elected. 
About  70U  or  800  people  were  in  attendance,  light  refreshments  being 
proviiled  on  the  lawn.  The  diffieulty  of  providing  for  these  people 
at  a  distance  of  about  SoO  yds.  froni  the  house  was  overcome  by 
.1.  ■11  icily.  It  was  at  first  suggested  that  a  squad  of  boy  scouts  do 
Im  .1!  lying  to  and  fro.  However,  some  3  to  10  gallon  boilers  of 
:.  k».  raih  and  .'j  kw.  toasters  were  moimled  on  a  table  on  the  lawn  : 
a  sii|)ply  of  eleetrii-ity  was  obtained  by  temporary  conneetions  from 
a  440-voIt  three-phase  overhead  line  that  ran  near  tlie  garden.  By 
this  means  ample  supplies  of  boiling  water  for  tea  making  and  also 
toast  were  available. 

Unfortiuiately  the  rain  came  on.  but  tlie  electrical  ser\'ice  "  carried 
on  "  despite  the  drenching  rain,  and  the  people  who  were  driven 
imder  the  trees  for  shelter  were  comforted  by  ample  suiijilies  of  hot 
tea.  &c.  It  might  be  mentioned  that  the  boiling  urns  and  toaster 
grillers  used  for  this  outing  were  part  ot  an  order  for  electric  cooking 
plant  for  an  imiiortant  (customer,  and  an  insjiector  who  was  present 
patjsed  the  api)aratus  with  the  remark,  "  As  it  stands  this  downpoui, 
it  is  good  for  anything." 
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'EDISWAN"  CIRCUIT  BREAKERS. 


They^"'  type  ciiciiit  breaker  is  of  strong  mechanical  design, 
with  simple  and  effective  movements.  It  Is  made  for  any  current  from 
150  to  C.OOO  amperes.  The  closing  mechanism  consists  of  a  sub- 
stantial toggle  movement,  so  designed  that  a  minimum  of  effort  is 
required  to  close  the  circuit.  The  breaker  is  opened  by  raising  the 
handle  mitU  the  catch  is  tripped.  By  this  means  a  quick  break  is 
secured.  A  ''  free  ojieration  "  or  "  loose  "  handle  is  fitted,  >so  that 
the  breaker  is  free  to  operate  electrically  though  the  handle  is  grasped 
by  the  attendant,  thus  providing  against  the  possibility  of  its  being 
held  closed  on  an  overload,  short  circuit  or  reverse  current.  The 
magnetic  blow-out  is  only  of  moderate  strength,  an  inductive  circuit 
is  therefore  protected  from  an  abnormal  rise  of  pressure,  such  as  must 
occur  with  powerful  magnetic  blow-outs.  The  breaker  is  designed 
so  that  it  will  clear  all  ordinary  arcs  without  any  assistance  from  the 
magnetic  blow-out.  The  result  is  obtained  by  arranging  for  a  v.ide 
quick  break.  A  special  feature  of  the  magneticjblow-out  is  that  the 
magnetic  flux  is  excited  by  the  flow  of  current  to'the'auxiliary  con- 
tacts, no  winding  of  any  sort  being  used.  "'  ~  "" 


Large  Capacity  Ediswax  Type  \a-ni  fiKCUrr  Breaker. 

The  main  brush  is  compo.sed  of  laminations  of  high  conductivity 
copper  strip,  and  is  so  constructed  that  when  closing  the  circuit  the 
contact  faces  arc  "  wiped  "  by  the  contact  etlges  of  the  strips  and  the 
face  is  thereby  maintained  electrically  clean.  'J'hc  catch  Is  motmted 
outside  the  body  casting  and  is  available  for  ins])ection  and  adjust- 
ment at  any  lime.  There  is  no  danger  of  oi)cration  from  vibration. 
There  is  no  series  winding  o'  any  of  these  breakers,  with  exception 
of  the  W.  1  (a)  size,  the  operating  magnetic  field  being  excited  in  all 
Other  sizes  by  the  flow  of  current  in  the  main  brush.  The  inter- 
mediate auxiliary  contacts  are  of  metal  and  can  be  readily  removed, 
the  final  break  is.  in  all  cases,  of  carbon. 

The  time  limit  attachment  is  luljustable  for  time  and  current.  It 
nllowH  of  instantaneous  operation  in  the  event  of  a  short  circuit 
exceeding  a  predetermined  value.  The  reverse  rclen.se  directly  tri))S 
the  breaker  without  the  intervention  of  any  relay.  The  )>rinciplc 
of  thJH  ficvice  is  not  differential,  but  is  based  upon  a  purely  polarity 


severe  reversals.  This  faUture  is  due  to  the  excitation  of  the  serii 
winding  wiping  out  that  of  the  potential  winding.  By  the  use  of 
purely  polarity  effect  this  danger  is  overcome,  and  the  stronger  tl 
reverse  ciurent  the  more  powerful  is  the  operating  force.  Operatic 
may  also  be  relied  upon  when  the  '"  drop  "  accompanying  revere 
of  current  reduces  the  pressure  to  one-third  of  the  normal.  Whe 
both  overload  and  reverse  releases  are  required,  the  operatic 
each  is  arranged  to  be  quite  independent  of  the  other.  They 
also  be  independently  adjusted.  Xo-voltage  release  can  be  arran] 
for  when  required. 

Prices  and  fuller  particulars  can  be  obtained  from  the  Edison 
Swan  Co. 


AUTOMATIC  D.C.  STARTERS. 


Interesting  particulars  are  given  of  a  range  of  automatic  direc 
current  motor  starters  in  leaflet  H.25  just  issued  by  the  Electrfc 
Apjiaratus  Co.  These  are  made  in  standard  sizes  and  are  of  i 
solenoid  operated  pattern.  The  acceleration  of  the  mntork 
deternnned  by  an  oil  dashpot  which  is  fitted  with  a  valve  h;n  uisrl 
adjustment  which  allows  the  starting  period  to  be  varied  to  s  lii  & 


Large  Capacity  Auto-Starter. 

load.  Size  No.  10  starter  is  suitable  for  small  motors  driving  centi 
fugal  ptunps  and  similar  machinery  rci)resenting  comparatively  ligl 
loads.  The  solenoid  is  provided  with  two  plimgers,  the  upper  one 
which  is  a  disc  which  is  pulled  down  quickly  into  contact,  closing  tl 
main  circuit  and  starting  the  motor.  The  movement  of  the  low. 
disc  is  controlled  by  a  dashpot,  and  its  rate  of  acceleration  is  low. 
tlian  that  of  the' upper  one.     The  starting  resistance  is  therefo 


bMALL  AND  MeDIU.M  CaI'ACITY  AUTO-StaKTEUS. 

slowly  cut  out.     These  starters  should  not  be  operated  on  eoiitri 
.systems  rei|uiring  more  than  .six  starts  ]icr  hour. 

iSizcs  II,  12  and  12x  are  of  the  ordiimry  sliding  contact  typo, 


effect.  The  differential  winding  Hystem,  which  has  been  widely  used,  radial  arm  being  moved  over  a  series  of  face  plate  contacts  when  th 
often  faiU  in  the  event  of  a  (|iiick  and  large  reversal  of  current,  phmger  is  drawn  up  into  the  solenoid.  The  movement  of  the  ari 
especially  if  accompanied  by  a  fall  of  iiresHinc  such  as  occurs  with      is  dami)ed  by  a  iH'gulable  daslqiol.     The  main  circuit  is  maiU-  alt' 
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m\  minim 


SPECIFY 


}Vesterff£kctm 


BEAR  IN  MIND 

They  arc  giving  satisfactory  service  in 
all  parts  of  the  world,  having  a  reputa- 
tion for  durability  and  immunity  from 
faults,  even  under  the  severest  service 
conditions.  Manufactured  in  one  of 
the  most  modern  equipped  factories  in 
the  world,  they  are  in  every  sense  ot 
the  word 

HIGHEST  GRADE. 

OUR   ENGINEERS   ARE   AT   YOUR   SERVICE. 
Works :  North  Woolwich,  London,  E. 

BIRMINGHAM.     GLASGOW.     LEEDS. 

CARDIFF.      MANCHESTER. 

SYDNEY.   JOHANNESBURG.   BUENOS  AIRES. 
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Manufacturers  of 


INGRAM'S 

Indiarubber  Gloves  &  Gauntlets 

FOR    ELECTRICAL    PURPOSES. 


Made  In  ALL  SIZES  and 
ORDINARY    STOUT    SUB- 
STANCES to  suit  varying 
Voltages. 


BEST  QUALITy 


PRICES    ON    APPLICATION. 


Manufactur 


J.  G.  INGRAM  &  SON,  Hackney  Wick,  LONDON,  N.E. 


broken  by  a  separate  contactor  switch  having  a  powerful  magnetic 
blow-out.  The  contacts  of  this  are  of  the  laminated  brush  type. 
The  size  11  starter  is  rated  for  10  starts  per  hour.  Size  12  is  similar 
to  size  11.  but  the  resistance  contacts  are  renewable  from  the  front 
of  the  ftarter.  Size  12x  differs  only  from  the  foregoing  in  that  it  is 
provided  with  a  second  contactor  which  completes  the  circuit  of  the 
motor  at  the  full  on  position. 

|i,  Other  sizes,  such  as  15a,  b  and  c,  are  also  made,  and  these  are  of  the 
multiple  contactor  type.  The  solenoid  of  each  contactor  is  energised 
from  a  master  solenoid-operated  switch.  The  first  and  last  of  the 
contactors  are  provided  with  powerful  magnetic  blowouts,  and  the 
rating  of  these  starters  is  12  times  per  hour.  Particulars  are  also 
given  of  combined  automatic  starters  and  shunt  regulators  which  are 
made  for  service  where  the  motor  must  be  brought  into  circuit 
and  accelerated  to  any  required  speed  automatically.  This  class 
of  gear  is  employed  in  connection  with  ventilating  and  pumping 
installations.  Copies  of  this  pamphlet,  containing  particulars  and 
prices,  may  be  obtained  on  a))|ili(ati<)n  to  the  Electrical  Apj)aratus 
Co.,  South  Lambeth-road.  Loiulon.  S.W. 


ST.  [PHILIP'S  CHURCH,  RUGBY. 

(•!^We  omitted  to  mention  in  our  last  issue  that  m  addition  to  su])ply- 
ing  the  '"  Eye-Rest  "  fittings  for  the  above  church,  the  B.T.-H.  Co. 
also  irustalled  Mazda  lamps  throughout.  Needless  to  say,  these  lamps 
with  the  fittings  in  question  make  up  an  ideal  combination,  and  one 
which  has  assured  the  complete  success  of  this  the  first  church 
indirect  lighting  installation  in  this  country. 


"KINGOLITE"  UPRIGHT  CANDLES. 

The  attenticjM  of  the  iii.--lallatiou  trade  i.-^  being  called  to  iheEdiswan 
"  Kingolite  "'  patent  upright  candle  for  use  wherever  electric  candle 
fittings  are  employed.  The  chief  feature  of  the  device  is  it.s  rigidity 
and  its  ab.solutely  upright  position.  From  the  illustrations  it  will 
be  observed  that  the  fitting  is  made  in  three  ])arts  :  (I )  the  connector. 
(2)  the  opal  tube.  (.'!)  the  lanii)  itself.  The  connector  consists  of  a 
bra.ss  tube  provided  at  one  end  with  a  bayonet  connection,  and  at  the 
other  with  an  adjustable  sleeve.  On  the  same  thread  which  carries 
the  sleeve  Ls  a  bras.s  flange  with  milled  edge,  which  serves  to  clamp  the 
connector  firmly  into  the  candle  sconce  once  it  has  beenbayoneted 
into  the  holder.  The  lamp  cap  is  of  special  shape,  being  provided 
with  a  long  screwed  extension,  which  is  arranged  to  screw  into  the 
connector  after  the  opal  tube  has  been  slipped  into]  i)lace.  The 
sectional  illustration  e.\])lains  how  the  bulb  tightens  \i]>  on  the  opal 
tube  and  holds  the  entire  fitting  rigidly  in  j)lace.  at  the  same  lime 
keeping  the  tube  and  candle  lamp  in  a  vertical  position.  The  height 
of  the  lamp  in  relation  to  the  opal  tube  can  be  regulated  by  raising  or 
lowering  the  sleeve  attached  to  the  connector. 

The  ciinrlle  lamps  can  he  supplied  with  carbon  or  metal  filaments. 


Ferranti  Ltd 

Cantral  House,  Kingsvsa^  London,  W.C. 

BWITCHGEAB,    TBANSFOBMEBS,   METERS, 
ELECTBIC     HEATINO    &    COOEINa    APPARATUS. 

WrUti  for  Binder  '•  N." 


PHOSPHOR  BRONZE, 

6UN  METAL,  MANGANESE  BRONZE  I 

Brass  and  Copper 


Tubes,  Sheets, 

Rods,  Wire,  and 
CASTINGS. 

PHOSPHOR  TIN. 

PHOSPHOR  COPPER. 


CHARLES  CLIFFORD  &  SON,  Ltti 


BIRMINGHAM. 


and  three  lengths  are  listed.  Standard  4J  in.,  4|  in.  to  6  in.  ar 
fi  in.  to  12i  in.,  and  special  longer  candles  will  be  quoted  for  ( 
application.  The  opal  tubes  are  made  either  white  (wax)  or  priuiro 
(sperm)  colours. 

For  the  adaptation  of  candelabra  for  electric  light  the  '"  King 
lite  "  socket  is  made.  It  is  an  Ivorine  holder  taking  the  place  of  tl 
ordinary  S.B.C.  holder,  and  is  used  in  conjunction  with  the  "  King 
lite  "  terminal  connector.  The  socket  is  specially  useful  in  cas. 
where  the  nozzle  is  too  shallow  to  admit  of  the  ordinarv  holder  heir 


"KiXOOLITe"    C.iNDLE   COMPLKTK   .VXD   IX    DET.ML. 

used.  It  is  recommended  for  use  in  the  atlai)tation  of  candelabri 
appliques,  and  other  fittmgs  where  provision  is  not  made  for  wirinj 
The  ■■  Kingolite  "'  socket  is  stocked  in  all  standard  threads,  and  it  ea 
be  inserted  and  fixed  rigidly  either  by  screwing  in  or  by  a  set  sere' 
through  the  side  of  the  nozzle.  .-VUowance  is  made  for  the  wires  t 
enter  at  bottom  or  side  as  required,  and  the  interior  of  the  noz/.lc  noi 
being  entirely  insulated,  leakage  is  ))rovented. 
The  Edison  &  Swan  Co.  will  furnish  prices  and  part  icidar,-- 


Insulation 


Thn  oiilj^V«»tl»factory  substitute  for 

Asbostpi'VP'lre:  ■«l»o  lor  flexible 

loads,  etc  J.  AAIPLE  STOCKS. 

H.  HARTJEN  &  CO..  86  37.  NOBLE  8TREEL 


LONDON. 


Frintid  tnd  PubUihad  by  GEORGE  TUCKER,  «t  the  Editorial.  Printing  and  PublhliliiK  OirKoa.  1,  2  and  3,  Salisbury  Gouft,  Flbbt  Si 
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An  enterprising  restaurant  proprietoi-  in  Boston  (U.S.A.)  has 
placed  a  3  ft.  6  in.  ceilincr  fan  under  a  circiijar  ])anel  at  tlie 
entrance  to  his  establishment.  Result:  No  Flies.  ^  Fan 
niakers  and  electrical  contractor.s  please  note. 

Commenting  editorially  on  "  Courtesy  by  T'tility  Fimployees," 
the  "  Electrical  Review  and  Western  Electrician  "  says  : — 

'Telephone  companies  have,  perhaps,  placed  more  emphasis 
upon  the  use  of  the  word  '  please  "  and  siinihu'  evidences  of  courtesy 
than  have  the  other  utility  coinpanie-s.  But  there  is  no  reason  why 
ihe  use  of  polite  language  should  be  limited  to  conversation  over  the 
telephone."' 

Our  contemporary  admittedly  has  no  experience  of  the  use  of 
the  telephone  in  this  country.  ITnfortunatcly  in  war  time  our 
vocabulary  of  expletives  must  be  kept  to  the  English  language  ; 
even  strong  Scotch  is  barred. 

The  illustration  taken  from  our  overseas  contenipoiary 
"  Electric  Vehicles  "  gives  a,  true  view,  so  we  are  informed, 
of  the  treatment  of  electiic  battery  vehicles  in  the  United 
States,  We  now  understand  why  high  speeds  are  not  the 
feature  of  such  veiiiclos  in  Anu-rican  streets. 


Capt.  S.  Utting,  A.S.C.,  wilting  to  K.V.A.  from  somewhere 
in  France,  remarking  upon  the  recently  reported  death  in 
action  of  Major  Chapman,  says  : — 

""True,  he  is  only  one  of  very  many  I  have  met  who  have  '  gone 
imder,'  but  his  case  brmgs  home  to  me,  more  than  mo.st.  the  fact  that 
many  men  are  vohmteering  (and  being  taken  up)  who  would  be  of 
greater  service  to  the  nation  if  they  followed  their  ordinary  pursuits 
at  home, and, fvu-t her,  how  muiecessary  it  would  be  for  them  to  join 
the  E,F.  it  the  slackers,  unmarried  and  with  much  less  responsibility, 
would  step  into  the  breach,"" 

Our  readers  will  agree  witli  Jlr.  Ut.ting"s  sentiments,  we  feel 
svue.  *         *         *         * 


^>S^ 


Sue  :   What  :iiv  all  lli(is(-  littlo  prii-kly  thinirs  ? 
He  :   Thfy  sm:  her  tcctli, 

Shk  :  So  that's  what  the  eiii,'iiieer  meant  when  he  said  "She  fairly  eats 
tlic  steam,"'  [From  Glover  s  Almanac. 


Some"  Load  Tuat! 


Tlifc following  a|)])ears  in  several  technical  journals  : — 

An^ll.tiiiH-  instructor  of  experimental  jihysics  and  mechanics, 
applied  mechanics,  electrical  engineering,  nuichine  drawing  and 
workshop  practice  is  rerjuired  by  the  \\"iiid>ledon  District  Higher 
Education  Committee,  Salarv  tl.'JO  per  aniuuii.  Forms  of  ap|)liea- 
tion  from  (he Principal,  Mr.  \V.  A.  Howard. 

There  must  be  sonic  mistake,  Itshouid  be  inserted  in  the  "Ypres 
Journal.  '  Such  men  are  better  paid  as  'all-time"  privates 
at  the  front. 


Ferranti  Ltd 

Central  House,  KingsvAa^   London,   W.C. 

8WITCHQEAR,    TEANSF0RMEE8,  METERS, 
■LECTEIC    HEAXraa    &    COOKINa    APPARATUS. 

»><<»  /or  lUndor  '•  N." 


THIRTY  SEVEN  YEARS  AGO. 

[Prom  The  Electkici.vn  (Second  Seiics),  August  li>.  1878.] 
The  Microphone. — The  following  iiiiporti'iit  coutributiou  to  the 
controversy  relative  +0  the  invention  of  the  microphone  has  been 
addressed  to  our  contemporary  "Xature"  by  Sir  VV.  Thomson, 
F.R.S.  :  "  The  j^leasure  with  which  tho.se  beautiful  discoveries,  the 
telephone,  the  phonograph  and  the  microphone,  have  been  ajipre- 
ciated  by  the  world  has  been  uuhajipily,  and  I  must  say  I  think 
uuneeessarily,  marred  by  one  of  the  most  disagreeable  things  that 
can  be  thrust  on  the  pid)lic-a  personal  claim  of  priority,  aecom- 
piinied  by  accusations  of  bad  faith,  especially  when  made  against 
anyone  who.se  name  and  iariic  in  I  be  (ijiiniDn  of  the  |>ulilic  are  con- 
cerned .  ,  ." 

The  IvKAL  Inventor  oe  tiie  Tei.echonio, — .\n  article  in  a  recent 
number  of  the  "  Pekin  Gazette,"  written  by  Chin  Hoo,  says  Kung 
l<"oo  Whim;,  a  distinguished  philiiso])bcr  wlio  llourishcd  abonl  the 
yearllTli.inventedlhe  telephone, which  is  known  in  China  as  ■Thuiiit  h- 
scin,"  in  the  yca,r  !)liS  ! 

THE  "  POINT  FIVES." 


Mr.  J,  Horace  Bowden  (Poplar), 

Mr.  H.  F,  Street  (Southampton). 

Mr,  W.  H.  Cooke  (Luton). 

Mr.  T,  Boles  (Hradford), 

Mr,  A,  S,  Blacknian  (Sunderland), 

Mr.C.  S,  Davidson  (Barnes). 

Mr.  A.  H,  Seabrook  (St,  Maryle- 

Mr.  E,  H,  Hill  (Reading),    [bone), 

Mr.  J.  W.  Hamo  (York), 

Mr.  S.  T.  Allen  (Wolverhampton). 

Mr.  P.  W.  Purso  (Carlisle). 

Mr.  W.  G.  Pickvanco  (Wroxham). 


Mr.  H.  Gray  (Accrington). 
Mr.  S.  R.  Feddeu  (Sheffield). 
.Mr.  .1.  W.  Sparks  (W. Hartlepool), 
Mr,  J,  VV,Beauclaarap(  West  Ham ). 
Mr,  A.  H.  Shaw(llford). 
Mr.  C.  Furncss  (Ulackpool). 
Mr.  C.  M.  Shaw  (Worcester). 
Mr.  H.  A.  Nevill  (Wakeheld) 
Mr.  Frank  Ayton  (Ipswich). 
Mr.  C.  N.  Hofford  (Leeds). 
Mr.  S.  E.  Britton  (Chester). 


PLATINUM 

J.  blundell"&°  sons, 

GOLD,  SILVER  i  PLATINUM  REFINERS,  199,  WARDOUR  STREET.  W. 
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SOEMENS 


STANDARD 

ELECTRIC    MOTORS 


For    D.rect    Cur 


ALL  OUTPUTS,  SPEEDS  AND  VOLTAGES. 


SIEMENS  BROTHERS  DYNAMO  WORKS  LIMITED. 

HeadOfpicb:  CAXTON  HOUSE,  WESTMINSTER.  S.W. 
Telephonei  Gerhard  860.  Telegramsi  "Siembralos,  Vio,  Lcndoh." 

Supplies  Dept.  :   38  &  39.  UPPER  THAMES  STREET,  E.C. 
Telsphoin:  City  5350.  Tolograms  :  "  Sibmotor,  Cent.,  London." 

HOME  BRANCH  ADDRESSES: 
Birmingham— Central  Ho.,  Now  St    i     Manchester— 196,  DMnsgate. 
Bristol— 30,  Bridge  Street.  Newcastle— 64-68,  CoUingwood 

Cardiff— 89,  St  Mary  Street.  Sheffield— 22.  High  St      [Bldgs. 

Glasgow— 66.  Waterloo  Street.  I    Southampton— 46.  High  Street. 

Branches  In   Principal   Towns  Abroad. 


MODEL  ELECTRIC  HOMES  IN  GLASGOW. 

For  several  years  now  tlie  l.'urden  of  the  message  of  electricity 
publicity  campaigns  can  be  summed  uj)  in  the  on(»  word  the  "  elec- 
tric "'  home.  The  exhibitions  which  have  been  helcl.  both  on  a  large 
and  amall  scale,  in  different  parts  of  the  country  have  without  excej)- 
tion  container!  at  lo,T;t  one  example  of  the  ino;lern  electric  home.     In 


^^. 


"Fiwim  '.'.'.IN 


VlJ^I 


KXTKHIOII   OF   ONK   (IF  f!l.  V.sr.OW   MoDKI,    Vll.r..\S. 

(Note  nlwcnce  nf  cliimneys.) 

.1  fi-w  enics  the  home  ha:t  been  neiimlly  all-electric — thai  is,to  say. 
t  le  diilles  iiHunlly  luwocialcd  with  and  iis:(igiie(l  to  eoal  and  gas  in 
"orililiig.  healing  and  ihe  preparalimi  nf  hot  waler  have  been  de- 
li iil<-ly  turned  over  to  eleelrieid  energj'.  The  praises  of  Ihe  elc'clrie 
lioiiie  liave  been  sung  in  printed  page  anil  arlisiic  jutsler.  Iiul  it  has 


noc  until  recently  b?en  possible  to  pomt  to  any  practical  exararl 
in  which  the  much-lauded  benefits  of  an  all-electric  domestic  eatab^ 
Mi!inient  has  been  put  to  the  test  over  what  might  be  regarded  as  ■ 
I ,  isfactcry  trial  period.  One  hears  of  central-station  engineers  who 
MP  provided  with  a  house  as  a  part  Of  then-  remuneradon  and  of 
i.cent  years  are  fimiished  with  electrical  energy  for  all  purposes 
'.vithout  cost.  In  a  few  such  cases  it  is  possible  to  find  that  the  cook. 
ins  is  done  electrically,  and  also  the  heating  of  the  occasional  rooHw 


'■      1-^:<>W    .\I..1IK1,     \ 

but  the  cosy  corner,  the  snuggery,  the  study,  or  whatever  it  is  tht 
\y\r\  iciilar  engineer  cares  to  call  it.  contams  an  ordinary  coal  fire.  Ii 
•.lie  kiiihen  the  heating  of  the  water  u.sed  at  the  .sink,  the  wasl 
li.i^ius  and  in  the  i)ath  woidd  also -be  entrusted  to  coal  and  (tell  it  noi 
in  Ciath)  to  a  gas  geyser  or  some  modern  example  of  gas  boiler.  Tht  j 
'"  Proceedings  "'  of  the  Institution  of  Electrical  Engineers  and  th( 
l.JI.K.A..  and  the  lectures  giveii  in  innumprabl'^  domestic  exhibition 


KiTcni;s  IX  Ol.v.scow  .MonEi,  Villa. 


in  various  part-s  of  the  country,  fiiinisli  records  of  oiiiiiicnin  fi-,'inien 
expressed   that    every  electrical   engineer   sliould    practice   what 
]ii-eaehes  and  live  in  an  idl-eleeli  ie  house.      In  the  jiresent  stage  of  1 
development  of  domestic  elect  ricily  sii))ply.  it  is  peili.ips  a  lit  lie  e;iA 
to  expect  this  much  of  men  wlio;  ,'di(>r  .dl.  .ill  lioiii;!!  they  arc  liandlifc 
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-deni  electricity  untlertakiiigs.  have  been  I)ioi;i;ht  up  under  non- 
■btric  domestic  conditions.  Perhaps  on  this  account  they  wish 
jmselves  to  be  excused  from  consistently  taking  their  o\ni  raedi- 

lur  readers  maj'  recall  that  during  lh°  discu  sion  of  the  Poiiit  Five 
ilf  at  the  last  convention  of  the  I.3I.E.A.  ilr.  W.  W.  Lackie.  the 
.L'ltssive  city  electrical  engineer.  Glasgow,  gave  some  interesting 
I  uiilars  of  a  number  of  all-electric  houses  which  hatl  been  i)Ut  up 
the  Utopian  builder  in  his  district.  Mr.  Lackie  has  been  good 
High  to  furni  ih  us  with  ])hctographs  showing  (he  exterior  and  .•  onie 
•nis  in  one  of  these  villas.  We  may  recall  the  interesting  fact 
it  the  builder  himself  is  so  convinced  of  the  merit  of  the  all-electric 
a  that  he  decided  to  live  in  one  of  his  all-electric  honies  for  at  least 
.(»riod  of  12  months.  The  lightmg  in%'.alla'Jon  conipri.;es  12  lamps, 
1  the  heating  and  cooking  ap])aratus  has  a  ca|)aciiy  of  12-5  kw. 
■t  water  is  also  furni;  hcfl  for  the  bath  and  the  usual  ba^irs  by  elec- 
•al  means.  During  the  first  year  this  jiarticnlar  builder  was 
iroughly  lavish  in  the  consumption  of  electrical  energy.  He  con- 
ned no  less  than  10.000  units,  which  were  charged  up  to  him  in 
(irdance  with  the  S|)ccial  domestic  tariff  which  is  hi  foic<:  ui  the 
isgow  district.  He  paid  for  1.^0  units  at  3d.  and  the  balance  at 
..  and  the  total  bill  amoimled  to  £51.  8s.,  or  an  average  price  of 
"Td.  per  unit.  Biit.  as  Mr.  Lackie  jioints  out,  although  the  bill 
ly  seem  as  it  stands  somewhat  excessiv^e.  the  builder  was  able  to 
5pense  with  the  services  of  a  domestic  help.     This  parficular  item 


ATH  P>n(iM-\vmi  i; 


1  normal  times  would  repre.sent  anything  from  £30  to  £40  per  annum, 
nd  now  that  the  war  has  appreciated  female  labour  it  may  be  put 
own  in  the  neighbourhood  of  £oi>  per  annum.  Li  these  circuiii- 
tances  we  arc  not  surjiriscd  at  Mr.  Lackie's  statement  that  the 
•uilder  is  [icrfectly  satisfied.  We  are  indebted  to  Mr.  Lackie  for 
ending  iis  ilic  j  hotographs.  and  we  reproduce  them  a:-,  being  of 
Ncepiional  iulen  :  t  at  the  jiresent  time.  Mr.  Lackie  him.sclf  antiei- 
lates  that  the  normal  energy  consum()ticn  in  the  other  houses  will  Ih 
ibout  10,000  luiits  per  annum  for  the  electrical  !)ervicc  for  all  pur 

P0SC3. 

PORTABLE  SEARCHLAMP. 


In  a  powerful  portable  icarchlanij}  0|ieratcd  from  a  storage  battery 
ISC  is  made  of  a  20  in.  waterproof  ])rojector  and  a  S.O-voll  750-watt 
ocustype  nitrogen-filled  lamp.  The  jirojector  and  Edison 
attcry  are  mounted  on  two  wheels  by  means  of  trunnions,  so  that 
11-  apparatus  can  easily  be  handled  by  one  man.  'I'he  oiiKil  is 
[iproximatcly  .")  ft.  high,  3  ft.  wide  ar.d  ."{"ft.  long.  U  weiglii  000  lb., 
iiid  i .  flesigned  to  operate  continuously  for  ieveii  hour;  on  one  charge 

le  concentrated   beam  is  suflfieientiy  powerful,  it  in  declared,  lo 
how  object.s  half  a  mile  away.     By  use  of  the  adjiistable  focussing 
■e  the  light    may   be  spread  oill    in   faii-sliajied    be.im  for  close 
ange  work. 


to  Electric  Heating  and  Cooldng 
apparatus  cause  no  worry  to 
sellers  and  users  of  Plexsim 
Goods— but  there  are  others- 
tor  the  benefit  of  whom  we  have 
established  a  repair  department 
at  our  Works,  where  all  kinds 
can  be  repaired  or  converted  to 
Plexsim  System,  excepting  certain 
of  American  manufacture,  which 
experience  has  proved  are  diffi- 
cult to  satisfactory  repair. 

SIMPLEX    CONDUITS,     LIMITED, 

Garri.son    Lane,    Birmingham. 

LONDON:    113-117,  CHARING  CROSS  ROAD,  W.C 
MANCHESTER:    16,  CORPORATION  STREET. 
GLASGOW:    72a,  WATERLOO  STREET. 
BRISTOL:    11,  DENMARK  STREET. 
NEWCASTLE:    61-65,  HIGH  BRIDGE. 
LEEDS  ;    6,  WHITE  HORSE  STREET. 
LIVERPOOL;    96,  WHITEtHAPEL. 
SWANSEA:    14,  HEATHFIELD  STREET. 
CARDIFF  :    4,  WESTGATE  STREET. 
ABERDEEN:    i,  CRIMON  PLACE. 
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RESISTANCE 


UNITS 


FOR 

STARTERS,    FIELDS, 

LOADING,    Etc. 

Perfect    Design 

Mechanically  Strong 

Compact 

Well   Ventilated. 


ISENTHAL  &  CO. 

(DEPARTMENT  4 

Denzil  Works,  Neasden,  London,  N.W. 

Conlrnclors  lo  ll,<-  Aclmir^h v.  \\\,r  Offir,-.   Indin  Office.  Tolonial 
Oflicf.   PoslmasU-.  Ccni-,.,1.   lU. 


CURRENT  LIMITERS. 

Particulars  arc  In-iiiL'  issued  to  tlic  i-lcclrical  tiailc  of  a  moderate 
priced  current   limit er,  which   is   Ijcin;?  offered   by   l^andis  &   Gyr, 


o:: 


J)IA(;UA.M  or  ClHreENT  I^IMITBU  t'oNNW  TIONS. 

Sloml.ridjjf  Viirk.  WillcHdcn.  X.W.  This  currwit  limilcr  is  mount. d 
otr  II  lmHc|)hil<'  of  prcHscd  iiwuJitlin);  luHtcrial,  and  the  cover  and 
liTMiinnl  lifl  nri-  of  Hheet-iroii,  itiid  means  iin'  provided  for  wiilini; 


tlicsc  wlien  in  position.  The  ajiparatus  can  be  connected  in  either 
w  ire  of  a  continuous-current  or  a  single-iAasc  circuit  in  the  same  wa\ 
IS  an  ampere  meter.  In  the  diagram  the  apparatus  is  shown  as  ii 
iiDrmally  is  Avith  the  cu-cuit  closed,  whilst  the  dotted  lines  denote  th  ■ 
positions  taken  up  by  the  moving  pariS  wlien  the  current  cxcceiL. 
t  he  prcdetermmed  value. 

The  I  rineiple  of  the  apparatus  i.s  simple,  and  coiiisists  of  a  Icuirthof 

I'leiKl  wire  which  becoiii,.>  li,-,!iid  and  extended  by  the  current  ;i,„i 

auses  a  steel  bow-slL^i|  .  ■!  -imn^  rarryini.'  the  moving  eonta'-t  .,i  if,, 

switch  to  be  pulled  o\i  i-  as  x.i..ii  as  the  current  exceeds  a  pr.  i|,|,.f. 

mined  ;unoun'. 

The  action  will  be  vniderstood  b\-  referring  to  the  drawing  in  w  Ifc 
it  is  shown  that  the  current  Hows  from  the  left-hand  terjumal  t  hrui " 
ilie  fixed  contact  1  and  the  moving  contact  2,  upwards  along "j 
spring  (i,  across  to  the  adjusting  screw  4  and  down  the  heat] 
element  5  to  the  right-hand  terminal  and  thence  to  the  consun 
circuit.  If  the  current  taken  exceeds  the  predetermined 
amount,  the  element  5  exjjancLs  and  allows  the  spring  S  gradually 
loice  the  lever  7  into  the  position  shown  by  the  dotted  lines, 
motion  of  this  lever  7  Is  at  first  against  the  action  of  the  bow-shad 
.sprmg  0,  but  ui  the  midway  position  the  ecpiUibrium  of  the  law 
becomes  unstable  and  a  small  furl.her  movement  causes  it  sudde 
to  spring  over  into  the  dotted  position  and  at  the  same  time 
separate  the  contacts  1  and  2.  Although  the  action  of  the  eontd 
is  a  quick-break  one,  _\et  the  small  pernument  magnet  3  is  added) 
ordi^'  to  prevent  the  surfaces  becoming  pitied  by  sparking. 


(iuxjiUAL  View  of  Ciukkn't  Limitki!. 


Since  the  circuit  is  now  bidken  and  no  current  is  How  ing.  the  heatinj 
element  h  will  begin  to  cool  down  and  contract  and  at  the  same  limi 
pull  the  lever  7  into  its  oiigiual  position,  the  spring  (i  biding  likewisi 
forced  over  so  that  the  contact.s  come  together  and  the  circuit 
closed.  Th(!  cycle  of  oiierations  will  then  be  repeated  miless  ll 
current  consumption  has  been  reduced  in  the  nu'antime.  The  lengtl 
of  lime  during  which  the  circuit  is  open  is  from  .5  to  10  times 
as  the  ])eriod  during  which  the  contacts  are  closed,  the  latter  being| 
only  a  few  seconds  and  varying,  of  course,  with  the  current  How  ing 
This  time  is  too  long  to  admit  of  healing  or  cooking  apparatus  beii^ 
kept  in  circuit,  whilst  at  the  same  time  it  is  such  as  to  cause  th 
minimum  of  inconvenience  from  a  lighting  point  of  view.  Anothd 
advantage  is  that  the  number  of  tinu'S  that  the  contacts  are  calla 
upon  to  open  the  circuit  is  small,  and  the  wear  is  practically  nil  sina 
the  contacts  have  time  to  cool  down. 

The  chief  u.se  for  these  current  limiters  is  in  snuvll  house  install! 
lions  where  the  cost  of  an  ordinary  nu'ter  is  prohibitive.  IJy  ol 
ploying  the  limiter,  a  meter  is  dispensed  with  and  a  lixed  charge  |i 
month  can  be  made  for  current,  whilst  at  the  sanu-  time  the  consuna 
lannol  connect  up  additional  apparatus  taking  current  in  e.\cessj 
tile  |iredetermiiU'd  auu>unt.  .Similarly  in  hoteks  ii  limiter  can  i 
installed  in  each  room  or  suite  of  rooms  to  prevent,  say,  a  healer  i 
a  fan  being  run  at  the  same  lime  although  pcrmitliiig  I'avh  one  l( 
used  se[>aralely. 
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G.E.C.  FLAMEPROOF   AND  WATERTIGHT  MINING 
TELEPHONE. 

The  need  of  an  efficient  meixns  of  signalling  bi-twcen  the  various 
parts  of  a  iiiirc  <>r  ,.,,lli,.ry  hn'^  been  felt  since  the  earlipst  days,  and 


gas  is  unlikely  to  accunuilato,  telephone  instruments  have  been 
designed  to  give  satisfactory  results.  For  use.  however,  in  "  liery 
nihies  ■'  specially  designed  instruments  are  necessary  on  account  of 
the  liability  of  inflaniniablo  mine  gas  to  explosion  by  an  electric  spark, 
should  such  occur.  At  first  the  idea  was  to  make  the  case  of  the 
ins'.rument  "gas  and  water  tight"   by  ctiiploying  jjacking  between 


•    New  G.E.C.  .Maonbto  .Minimi  Tki.ki'Honi:  KHIIUS  (llil.")). 

from  linu^  to  lime  many  systems  have  been  devised.  The  advantages  the  joints,  but  this  has  not  been  found  altogether  satisfactory  for  I  he 
of  a  complete  telephone  system  were  appreciated  years  ago  by  folIowii>g  reasons:  If  the  ])acking  becomes  defective  iiillammable 
rcsi)onsible  mining  oflicial.s.      For  thoHO  positions  where  influinmabh'       gas  may  dilfuse  into  the  inslniment  ca.se  and  become  ignited,  the 
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A  Good  EARTH 


PARAGON 
EARTH     CONE 


is  made  of  pt-rforated 
copper  and  filled 
with  small  charcoal. 
It  is  easy  to  instal, 
is  permanent,  and 
makes  a  really  scien- 
tific earth. 

The  Cone  is  made 
in  various  sizes  for 
Lighting,  P  o  w  e  r. 
Tramways,  Tele- 
phones,  Telegraphs, 


SCHOLEY  &  CO.,  Ltd., 

56,  Victoria  Street,  London,  S.W. 


explosion  causing  tlie  packing  to  be  blown  out  or  the  case  to  be 
shattered.  In  either  event  the  Hume  will  reach  the  outside  gas  and 
a  terrible  disaster  may  be  the  result. 

Experiments  anil  research  have,  however,  establi:;hed  the  fact  that 
the  products  of  an  internal  explosion  camiot  start  an  external  ex- 
plosion if  they  are  below  a  certain  critical  temperature,  so  that  if 
when  an  internal  explosion  occurs  provision  is  made  for  the  escape 
of  the  gaseous  products  in  such  a  manner  that  they  are  effectively 
cooled,  ro  harm  i:;  dore. 

After  a  period  of  testing  in  actual  practice  there  has  been  put  on 
the  market  a  thime-proof  and  water-tight  telephone  known  as  the 
ti.K.C.  Magieto  Mining  Telephone  K8n!)8  (1915  type).  In  this 
instrument  it  is  very  strong  and  well  finished.  The  case  is  of  cast- 
iron  and  the  joint  between  the  case  and  the  lid  is  made  bj'  machined 
flanges  I  in.  wkle.  When  the  lid  is  bolted  to  the  case  the  joint  is 
both  water-tight  and  flame-proof,  i.e..  any  e.sca])ing  hot  gases  are  so 
cooled  in  jia.ssing  k'tween  the  flanges  that  they  cannot  ignite  an 
explosive  mixture  outside  the  ea.se  even  in  the  uidikely  event  of  an 
internal  ex]»l(ision.  The  entire  ei|uipnuiit  is  manufactured  jy  the 
IVel-Coniur  Teleplione  Works  (Ltd.).  of  Sidford.  Kngland.  The 
internal  unoecuj)i(d  .space  is  kejjt  down  to  a  nn'i.iinam  .so  as  to  limit 
the  ninounl  of  ex])losiv«:  gas  which  nuiy  accumulate. 

The  telephone  equipment  comj)rises  :  A  four-magnet  trojucal  type 
generator  with  the  armature  wound  to  a  resistance  of  liOO  ohms,  and 
lifted  with  a  strong  liamllc  workir.g  through  a  tlame-()roof  and  water- 
light  gland  ;  a  polarised  bell  movement  wound  with  enamelled 
insulated  eojiper  wire  to  u  resistance  of  l.fltIO  ohms  and  fitted  with 
two  :i  in.  bell  goi'gs.  protected  by  an  iron  cover ;  lorg-distanee 
.speaking  r.olid  back  traMimitter  fitted  in  an  iron  chaml>er  on  the 
front  of  the  lid,  the  diiLphragm  of  which  is  piutected  from  wilful 
dannige  by  a  line-meshed  braKS  gauze;  induction  coil  wound  with 
enamelled  insulated  eopiK-r  wire,  resistance  of  ]iriniary  circuit  1  ohm. 
seeoiidary  circuit  Sf)  ohms  ;  a  doidile-pole  "  bell  ""  receiver  wound 
to  a  resiMlance  of  1211  ohms  is  fitttd  ir.side  ti.e  InHtrument.  the 
diaphragm  end  being  filled  with  a  cam  arraigcd  .so  as  to  revolve 
when  Ihe  li:iteiiiiig  lube  (which  is  plai  rd  on  the  left-hand  side  of  the 
ii'i^li  umeiil)  is  lilte<l  lo  the  ear.  The  ram  is  lixeil  on  to  the  receiver 
and  ii'\olveH  with  it.  thereby  pressing  together  ii  bank  of  springs 
wliiili  eonlrul  Ihe  prinuiry  anil  weoiulary  cireiiils  ;  the  gliind  through 
which  the  lube  |ias:,eii  in  llame-|>niiif  and  watertighl  ;    two  No.  2 


(i.E.C.  dry  cells  are  fitted  on  the  inside  of  the  lid  by  means  of  a  met  I 
band. 

At 'ached  to  the  bottom  of  the  cast-iron  case  is  a  chamber  which 
roiit.dns  strong  and  well-designed  line  terminals.  Four  lugs  fitted 
111!  I  lie  inside  and  back  of  the  instrument  are  provided  for  fixincr.  iii 
milling  requirements  are  met  in  the  best  possible  manner  and  all 
llciiixc  Office  Regulations  are  coraphed  with. 


:^ 


PROTECTIVE  LEAD  COVERING  FOR  IRON  AND  STE! 
SURFACES. 


A  new  process  introduced  by  the  Homogenous  Lead  Coat  ins  <'o. 
Old  Pye-street,  Westminster,  S.W.,  enables  cast-iron,  wrought  -  iron 
and  steel  to  be  coated  with  pure  lead  or  alloys  of  lead  to  any  thiekne 
up  to  I  in.  or  more,  the  lead  beinj;  united  to  the  iron  or  steel  surfa| 
in  swell  a  way  that  it  docs  not  become  separated  when  subjected 
rough  tieatment  or  varying  temperatures.  We  understand  that  tl 
])rocess  can  be  applied  to  the  lining  of  tanlcs,  vacuum  pans,  coj 
densers,  autoclaves,  pumj^s,  fans,  scrubbers,  pipes,  heating  coils,  &\ 
The  prices  vary  considerably  according  to  the  size  and  nature  of  tl 
siu'face  to  be  coated. 


Si'ECI.ME 


i'lic  fiillowiiiL'  table  gives  the  weight  and  cost  per  superficial  foot 
fur  \  aiying  thicknesses  of  lead,  the  cost  of  applying  the  lead  varying 
i\  ii  li  I  111'  const  ruction  of  the  apparatus  to  b";  coated  : — 


Thickness  in 

Thickness  in 

Weight  per 

Cost  of  lead  per  sq<i«re 

inches. 

inches. 

super  foot. 

foot  at  £25  \KT  ton. 

lb. 

"■/.. 

s. 

.1. 

1   (14 

(1(11.-, 

(1 

'■*! 

(1 

247 

!   -.i-l 

()(i:ii 

1 

13 

0 

4-94 

1  ir, 

()-()()2 

3 

llj 

0 

9-93 

:!  :i2 

0()!i:} 

5 

9 

1 

2-89 

1  s 

(I-12.1 

7 

«* 

1 

7S6 

."i  .'>2 

(11. -.(i 

!t 

■*\ 

2 

0-83 

:t  Hi 

01  ST 

11 

2 

-' 
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ELECTRICAL  PROSPERITY  WEEK. 

We  have  icceivid  from  tile  SocicI  \  fur  KKclrical  Ijevelopment, 
Inc.,  29,  West  39th  8lreet,  New  York,  a  publiealion  which  sets  out 
the  plans  of  this  Association  for  Electrical  Prosiierily  Week.  Nov.  29- 
l)cc.  4,  19ir).  Wc  liave  already  commented  ujion  the  formal  icm  of 
this  .Society,  and  also  nolcd  the  fact  that  (he  EKclrical  I)c\elupiiuMl 
rommittee  of  the  l.M.E.A.  is  in  close  touch  with  it.  The  boolJ.t 
com])ri.ses  some  20  p]).,  of  which  the  first  Id  are  devoted  to  an  '/ 
explanation  of  the  objects  of  the  Society,  and  the  various  organisa- 
tions throughout  the  United  States  which  have  promi.>ied  their 
co-operation.  These  include  Cenlral  Stations,  Electrical  Manu- 
facturers, EKclrical  Jobbers.  Ehcfrical  t'ontractors.  Electrical 
Deah  rs.  Local  EUelrieal  Ori.';'.nisa'ions,  Non-Elcclrical  Mimii- 
faelurcrs.  Depart meiit  Stores,  Non-Elcclrical  Merchants,  Public 
Schools,  Wonu'n"s  Clubs,  Electric  Vchiele  Association,  Inlcrnalional 
Association  of  Dislila.v  Men.  Ihe  .lovir.n  Order  and  the  National 
Eli'ctric  Ijight  As.socialion.  In  the  case  of  Central  SI  at  ions,  jirizes, 
are  lo  he  offered  for  the  best  illuminated  stores  or  window  displays  ; 
a  local  ehctrical  show  is  to  be  inaugurated  for  exhibiting  and  demon- 
strating all  kinds  of  elcclrical  goods  :  the  electrical  luaMufaclincrs 
will  call  attention  lo  Ihe  "  W'c  tk  "  in  all  (heir  national  adverlising,j 
lliey  will  also  (list  rilml<'  foldi  r--  and  lealUls  iirL:ing  upon  their  variou; 
euslomei-s  to  co-operate  aiirl  work  with  the  object  of  making  ihi 
week  a  success  ;  salesmen  are  lo  be  "  primed  "  to  talk  and  work  foi 
(he  week,  and  fo<-nlhu,se  retailers  and  jobbei-s,  elcclrical  contractor 
will    eoiifir    with    ClKimbers    uf    Commerce,  I  he    Hoards   of  Tradi 
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CONSTANTAN 


WRITE    FOR   PARTICULARS   OF     FOURTEEN     GRADES    OF 

British-Made  Resistance  Materials 


TO: 


♦♦ 

♦♦ 
♦♦ 


MAKERS! 


HENRY  WIGGIN   &  CO,  Ltd., 
George  Street,  Birmingham. 


LIONEL  ROBINSON, 

3,  Staple  Inn,  London,  W.C. 


TCI  f  PHONE:  6323  HOLBORN. 
'  '-'-'-nRiMX,  "FfRRynnM    i 


QRAMSi  "FERRYOOM,    LONDON." 


imiiroveinent  Associations  and  City  Coinicils,  with  a  view  to  obtain- 
n)l  street-lightint;  displays  ;  electrical  dealers  will  take  special  care 
;\itli  window  displays,  anil  use  electric  signs  inside  and  outside  their 
■iho)  s,  they  will  also  emphasise  the  "shop  early"  idea.  Xon- 
[■lectrical  manufacturers  will  bring  out  in  their  advertising  the  extent 
to  which  electrical  energy  enters  into  the  manufacture  of  their  pro- 
ducts, hi-w  it  makis  I  hem  better,  saf<  r  and  cleaner.  In  such  advertis- 
ing in  whidi  home  scenes  are  depicted  tliese  ilhistrat  ions  are  to  include 
•lectrical  applianci's.  In  public  .schools  the  subject  of  electricity  will 
he  intrcdiiced  for  .special  study  during  the  week  ;  dcnion.strators 
will  show  t  he  uses  of  elect  ricily  in  household  work  t  o  domcst  ic  science 
classes,  and  lectures  will  be  given  in  the  evening  to  which  |)arents  will 
be  invited.  At  Women's  Clubs  lectures  on  Electricity  and  Its  Uses 
for  Household  Work  will  he  given,  and  eleclrically  cooked  food  will 
lie  on  sale.  The  Kli  ctric  Vehicle  Association  has  pledged  its  support . 
Hid  there  will  be  |;arades  of  electric  vehicles  on  which  decorated 
floats  with  special  lighting  effects  and  working  exhibits  will  be 
mounted.  There  will  also  be  endurance  runs  on  commercial  vehicles 
uid  sociability  runs  on  electric  coupfe.  In  the  ca.se  of  the  .Jovian 
Order,  which  runs  the  slogan  "Altogether  All  the  Time  for  Every- 
l^ing  Electrical,"  the  members  have  pledged  themselves  to  do  any- 
<hin(5  in  their  power  and  in  their  immediate  districts  to  further  the 
olijecis  of  the  Society. 

Om-  of  the  principal  things  which  the  .Society  will  do  will  bo  to 
advertise  in  the  princij  al  .American  jiaiiers,  and  especially  such 
magazines  as  '•  Colliers  Weekly  "  and  the  •■  Saturday  Evening"  Post," 
which  have  a  circulation  running  into  millions.  Poster  stamps, 
posters,  showeards,  window  disjilay  bills,  transi'arencies  for  shop 
MiiidoHs,  trains  and  tramcars,  will  be  prepared  and  issued  to  non- 
members  of  the  Society  at  jiractieally  cost.  A  special  folder  will  be 
issued  to  the  jjublic  ex])laining  the  objects  of  the  week,  emphasising 
what  electricity  ha.s  done  for  humanity  and  what  it  ought  to  be 
jiirmitted  lo  do.  This  folder  will  be  written  in  popidar  language,  and 
will  be  profiiMJy  illuslral<d.  The  Electrical  I'rosi  i  rily  Week 
(loster,  8  ft.  HI  in.  high  by  (i  ft.  8  in.  wide,  will  be  lithographed  in  si-v 

lours.  The  design  is  part,icularly  .striking.  It  coniprises  a  large 
central  figure  of  Elect ra  appropriately  draped,  with  her  right  arm 
rai.sed  closing  a  small  switch,  and  with  her  left  arm  she  is  drawing 
back  a  curtain  exposing  on  the  right  a  view  ov<  r  a  residential  suburb 


lirillianily  lighted  al  night  time,  and  with  elecric  r.ulomobiles  running 
through  the  streets.  On  the  left  the  curtain  reveals  a  liusy  thorough- 
fare of  a  large  city,  the  shops  brilliantly  illuminated,  sky  signs  in 
profusion  and  cleciric  vehicles  plying  up  and  down  with  goods  and 
passengers.  The  subject-matter  of  the  poster  Ls  provided  with  a 
suitable  border,  with  a,  space  at  the  foot  for  the  name  and  adilress  of 
the  local  elect  ricity  station,  contractor  or  jobber,  as  the  case  may  be. 
The  motto  of  the  jiostcr  is  ■■  Do  it  Elec'trically."  This  design  will  be 
worked  out  in  transiiarcneics,  poster  stamps,  showeards,  street-car 
cards  and  electrotypes  for  all  adverti.sements.  There  will  aljo  be  a 
special  display  of  advertising  in  the  American  elect  rieal  trade  journals 
ajid  it  is  anticipated  that  many  of  these  will  produce  special  numbers 
to  celebrate  Electrical  Prosperity  Week.  The  same  is  expected  of  the 
]iopular  magazines,  and  big  Electrical  Xumbcrs  will  be  produced  by 
■■Collier's  Weekly,"  the  ■■  National  Eood  Magazine,"  "Farm 
.Machinery  and  Farm  Power,"  "  The  Dry  (Joods  aian."  "  Dry  Cioods 
Reporter."  "  The  .Jovian,"  and  the  ""  Signs  of  the  Time.'-.." 

In  order  to  assist  those  who  are  organising  the  local  campaigns  the 
society  is  issuing  a  series  of  "  How  To  "  booklets.  These  will  give 
specific  information  such  as  "  How  to  Put  on  an  Electrical  Parade," 
■'  How  to  Put  on  a  Demonstration,"  and  similar  instructions  covering 
windows  displays,  slogan  sign  camiiaigns  and  co-0])erative  lighting. 
A  number  of  daily  jir.pers  have  arranged  to  produce  a  spi'cial  electrical 
])age,  the  reading  of  which  will  be  furnisheil  by  the  Soc^iety  for 
Electrical  Development.  There  will,  of  course,  be  co-operation  from 
the  advertising  side  between  electrical  manufacturers  and  the 
publishers  of  these  newspapers.  Last,  but  not  least,  the  cinemato- 
grai)h  shows,  or  as  they  are  known  in  America,  "  Movie's."  will  be 
brought  into  line,  and  special  feature  "reels"  will  be  disjilayed 
throughout  the  country.  It  is  expected  that  these  will  be  seen  by 
millions  of  people,  because  practically  everyone  in  .\merica  goes  to 
s<-e  till'  pietiwes  al  least  once  a  week. 

We  feel  that  the  foregoing  information  will  be  of  interest  to  Central 
Station  Engineers  who  are  co-o|>erating  with  the  Kleclrical  Develop- 
nu'iit  Committee  of  this  country.  As  we  have  already  slated,  this 
(.'ommittee  is  in  touch  with  the  Society  for  Electrical  Development, 
but  in  case  specilie  information  is  required  this  can  be  obtained  on 
application  to  Mr.  .1.  M.  Wakeman,  the  gener.il  manager  of  the 
Society,  al  the  address  given  above. 
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E.  SHOWELL  &  SONS,  Ltd., 

STIRCHLEY,     BIRMINGHAM. 
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LIONEL  ROBINSON,  lon'd'oT  w.c. 


ELECTRIC  SUNSHINE  IN  FILM  PRODUCTION  IN 
CALIFORNIA. 


To  save  approximately  8200,000  a  year  in  loss  of  actors'  time  and 
interest  charges  on  equipment  on  cloudy  days,  there  has  been  erected 
at  Universal  City,  the  largo  moving-picture  j)lant  in  southern  Cali- 
fornia, an  electrically  illuminated  studio  for  taking  pictures  when  the 
sun  is  behind  the  clouds. 

Every  type  of  lam])  and  ditfuser  was  "  tried  out  ""  in  an  endeavour 
to  produce  an  artificial  illumination  which  woidd  give  to  the  pictures 
the  same  character  and  colour  quality  as  simlight.  The  mercuiy- 
vapour  lani])  met  this  demand,  although  its  size  and  shape  offered 
some  difficulties  in  adapting  it  to  overhead  lighting.  The  new  gas- 
filled  incandescent  lamp,  however,  is  well  suited  for  such  work,  and 
by  combining  the  two  sources  it  is  now  jxjssible  to  take  indoor 
pictures  that  cannot  be  distinguished  from  out-of-door  photography. 
The  light  from  a  gas-tilled  timgsten  lamp  has  much  the  same  quality 
as  sunlight,  and  the  useless  orange  and  red  rays  are  nullified  by 
making  the  glolie  of  blue  rather  than  clear  glass. 

The  studio  is  equipped  with  2,000  c.p.  gas-filled  tungsten  lamjiy 
equijjped  with  metal  reflectors  suspended  2  ft.  from  the  ceiling  and 
Sin.  apart  each  way.  Along  the  sides  are  banks  of  eight  40O-walt 
800  c.p.  mercury- vapour  lamps  arranged  one  above  the  other  with 
mirror  reflectors  behind  each  miit.  The  banks  are  raomited  on 
casters,  so  that  they  may  be  readily  arranged  in  ])osition.  Flootl 
and  spot  lamps  are  used  to  illuminate  the  dark,  places.  A  scene  in 
a  moving-])iclurc  roll,  in  its  preparation,  is  called  a  "  set,""  and  under 
average  conditions  rc(piires  a  space  at  lea  ,t  1.5  ft.  square.  The 
necessary  lighting  equipment  usually  includes  45  1,000-watt  2.000  c.]). 
gas-filled  tungs'.en  lamps  overhead,  four  banks  of  mercury-vapour 
lamps  on  the  sides  and  two  flood  lamps.  The  latter  are  of  the  double- 
arc  type,  equipped  with  prismatic  glass  to  dilTuse  the  light,  and 
require  3.5  amperes  at  110  volts.  Thus  for  a  single  "  set  "  there  may 
he  required  appro.xinuitely  100.000  e.])..  representing  an  energy  eon- 
sumption  of  about  50  kw.  The  present  electric  lani|)  investment 
in  this  studio  is  .S20.000.  and  this,  the  management  has  announced, 
it  is  pr(i|ioscd  to  double  immediately.  The  energy  for  the  jilanl  is 
supjilied  by  1  he  Southern  California  Edison  Co. — "  Electrical  World.  " 


THE  GENTLE  ART  OF  COLLECTING  BILLS. 

"  A  good  collc<'tor  is  a  eond)inatiori  of  niMily  all  the  reipiireuients 
which  make  a  live-  business  man,"  said  .Mr.  (Icorge  W.  Hurn,  otiiic 
manager  of  the  Haverhill  Elcclric  Co..  Haverhill.  .Mass.,  in  a  recent 
address  on  modern  methods  of  (uilleetiiig  oulslatuling  accounts. 

"  He  nuisl  be  rcsourc(-ful  in  met  hods,  diplomatic,  courteous  and 
wilhall  capable  of  drastic,  kind,  .severe,  generous,  rclenlli'ss  or 
aniiuble  moods  ;  in  fact,  of  every  temperament  that  lils  the  particu- 
lar requirenu-nts  of  the  task  in  hand  when  he  undertakes  to  separate 
tlieileblors  from  ihcir  niDMcv.  .\  mcl hod  thai  works  will  with  one 
ileblor  mav  fall  Hal    wilh  annlli.'r.      A   umIIkmI  ihal    builds  biisine.ss 


FOR 


WAR  SERVICE 

ntLlUtHltS   HHOM   STOCK 
SWITCHGEAR  AND  ACCESSORIES. 

A.  REYROLLE  &Co.  Ltd.  o"tv"..T 


BELLING 


FIRES 
BOILERS 
GRILLERS 
COOKERS 


300    Corporation   and    Electric    Supply    Authorities  havq 

bought    our   goods   for    the    last    3    years, 
endeavour     to    turn    out     strong     practical     articles    foj 
everyday   use. 
May    \vc   send    you    our   Catalogues  ? 


BELLING  &  CO.,  ° 


erby  Road.  EdmontonJ 
LONDON,    N. 


tlu'ough  courtesy  and  kindness  with  one  man  may  with  .anot 
result  in  loss  of  money. 

"  Collecting  is  the  art  of  educatmg  customers  to  make  jjro 
payments — not  the  collecting  of  accounts  after  they  are  due 
therefore,  we  train  our  customers  to  pay  their  bills  promjitly, 
results  will  be  advantageous  to  both  the  customer  and  the  conci 
because  if  a  customer  can  be  educated  to  pay  his  bill  within  the 
eoimt  period,  he  receives  his  service  at  the  smaller  cost  and  will 
more  siitisfied  than  he  would  be  if  he  had  been  hounded  by  notiot 
and  collectors." 


DEVICE   TO  ELIMINATE  ACCIDENTS  DUE  TO  PHASl 
FAILURE  AND  REVERSAL. 

When  .1  motor-driven  machine  starts  otf  in  a  dir/etion  opposite  t 
that  wliicli  the  operator  is  ex]ieeting,  serious  aeeidcnts  are  liable  t 
happen.  An  elevator  may  be  dashed  to  the  |)it  or  through  the  to 
of  the  shaft,  and  costly  machines.  ]iumps,  cranes,  hoists,  &e.,  uia 
lie  seriously  damaged  if  the  direction  of  rotation  is  unexpected! 
r.'vprsed  when  the  starting  device  is  clo.sed.  With  alternatin 
current  polyphase  moto"^  this  may  happen,  due  to  reversing  of  tl 
])hascs.  and  engineers  have  turned  their  attention  to  the  problem 
eliminating  this  source  of  accident.  Failure  of  one  phase  may  ab 
cause  burning  out  of  the  motor. 

A  new  comi)act  tyjjc  of  phase-failure  relay  has  been  developed  i 
the  engineering  department  of  the  Cutler-Hammer  Mfg.  Co.  Th 
device  is  similar  to  a  vertical  mo'tor  having  a  two  oi'  three-)ilia.' 
stator  winding  and  a  squirrel-cage  rotor  winding.  The  rotor  shal 
ixtends  at  the  top,  and  to  this  extension  a  easting  is  seemed,  carryin 
contacts  designed  to  clo.se  a  pilot  circuit  which  controls  the  motf 
starter.  This  phase-faihn-c  relay  provides  against  abiuu-mal  dro 
in  voltage,  against  failure  of  one  of  the  phases  and  against  revers; 
of  the  phases.  If  the  su[)i)ly  voltage  fr.lls  below  about  70  per  cen 
of  the  normal,  the  relay  opens  the  control  circuit  of  the  nu)tor  coi 
t roller  and  keeps  it  open  until  the  line  voltage  returns  to  at  leiv- 
85  |)er  cent,  of  normal.  Thisc  limits  can  be  adjusted  before  shipmer 
to  suit  special  conditions. 

In  case  of  phase  failure  caused  by  the  opening  of  oiu'  of  the  suppl 
liiu's  at  any  point,  the  relay  opens  the  control  circuit  if  the  iiiniDr  i 
under  appreciable  load,  and  keeps  it  open  until  the  fa.ult  is  ((Hiniei' 
If  the  load  on  the  nu>lor  is  very  light,  .so  that  no  harm  winild  !■  -ill 
from  its  running  single  pha.se  on  account  of  the  phase  failiirr.  ih 
device  may  not  operate  until  lln'  load  is  increa.scd  <u'  the  motor  .si) 
down.     If  the  motor  is  at  rest  al  the  time  of  i)hase  failure  the  re 
will  act  immediately.     Thus  the  motor  is  allowed  to  run  as  louu 
no  damage  can  result.     In  case  of  ])hase  reversal  the  relay  opnis 
control  circuit  immediately  and  keei)s  it  open  until  the  [jha.Ms 
reconnected  in  lln'  proper  onhr.     .Vccidents  due  to  the  motor  runn 
in  the  wrong  diirilinn  «  hen  si  ivri  cd  up  .•ire.  then-fore,  avoided. 


SLATE 


INIGO    JONES   &   CO., 

Tudor  SIhIc  Works, 
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Slates  Drilled  &  Shaped  to  SpecKlcatloil. 
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A  firm  of  resistanre  net  makers  appear  to  tliink  tliat  selvedgp 
s  an  unusual  word,  and  for  this  reason  must  be  j)iit  in  inverted 
•ommas  and  spelt  "  selvege." 

*         *         *         * 

A  correspondent  asks  for  an  aiiswei  to  the  foUjwiuii  riddle  ; 
^Vliieh  is  the  more  objectionable,  the  hv'phenated  American  or 
he  abbreviated  Briton  ?  He  says  that  so  far  no  satisfactory 
mswer  has  been  forthcomini'. 


America's  Elk(  tiu 


MiMATlRE. 


Mr.  G.  Hamilton,  the  Utopian  electric  lionie  maker,  of 
Glasgow,  has  had  to  put  up  with  plenty  of  chalT  from  his 
■olleagues  in  the  buiidini;  world.  During  the  winter  he  was 
frequently  asked  if  lie  was  ""  frozen  out  "  of  his  eh'ctric  liouse. 
His  answer  was  invariably  "  Frozen  !  You  don't  mean  frozen, 
•oil  mean  roasted  !  " 

*  *         *         * 

.\  traveller  in lamps  states  that  he  was  in  the  office  of  a 

■ontractor  (sic)  lately  when  the  latter  threw  an  old  lamp  into 
\\w  w.p.b.  The  pip  struck  the  wicker  work  and  was  broken  olT, 
when  there  followed  a  loud  phitt-sh-sh-sh-sh-sh. 

"  Listen,"  said  the  contractor,  "to  the  air  rushing  onl"  \ 
f'oUapse  of  lamp  traveller. 

*  *         *         * 

.V  lieading  in  a  cross  Atlantic  conteniporary  reads  : — 
Wiring  Old  Houses  by  Special  Inducement.  ' 
A  WiHixfi  Campaign  in  a  .S.mall  City  Succeeded  is  Spitk 

OK  A  Saturation  Factor  of  Seventy- four  per  Cent. 
riie  .saturation  is  gaseous,  not  li<iuid,  becau.sc  the  "  city  "  is 
vituated  in  a  "  dry  "  State. 


As  a  general  rule,  the  names  of  authors  of  Papers  presented 
to  mechanical  and  engineering  societies  are  quite  out  of  keeping 
with  the  subjects  of  the  Papers.  An  exception  is,  however, 
found  in  the  case  of  '"  Four  Years"  Operating  E.xperience  on 
a  H.T.  Transmission  Line,"  by  A.  Bang.  We  could  not 
imagine  those  3'ears  to  be  anything  else  but  that. 

A  certain  Yolunteer  Company,  having  the  local  electrical 
engineer  (something  of  a  nut)  as  lieutenant,  was  marching 
across  a  common,  and  getting  no  orders  to  wheel  proceeded 
into  a  "  labyrinth  "  of  gorse  bushes.  The  lieutenant,  turning 
round,  observed  his  mistake,  and  on  the  fringe  of  the  gorse 
exclaimed  :  "  I'm  awfully  .sorry,  you  fellows,  doncherknow, 
Aliout  turn.     (,)uick march  !  " 

Tlie  world  is  full  of  contrasts.  In  Europe  we  read  from  the 
war  area  of  "  curtains  of  shrapnel,''  "  curtains  of  fire  "  and 
"■  curtains  of  poisonous  ga.ses."  In  America  they  read  of 
'"  curtains  of  steam  "  used  at  Lexington  in  a  pageant  to  cele- 
brate 100  years  of  peace  between  England  and  America.  The 
steam  curtain  does  nothing  more  teri-ible  than  hide  the  outdoor 
pageant  stage  from  the  view  of  the  audience — while  the  scenes 
are  being  changed  At  night  the  steam  curfain  is  lighted  by 
1 ,000  25- watt  lamps  and  its  appearance  (which  might  be  familiar 
to  a  Tommy]|somewhere  in  France)  i.s  shown  in  the  illustration.^ 


StKAM  ClRTAIN'  AS  SEEN"  AT  NiCIIT. 
*  *  *  * 

The  smallest  electric  motor  hails  from  Hillsboro',  N.D.,  and 
is  the  work  of  Ivan  T.  Nedland,  a  jeweller.  It  weighs  TyTi 
grains  !  The  commutator  is  0-045  in.  diameter,  with  four  gold 
mica  segments  and  the  "  main  shaft. "'  is  0-00!)  in.  diameter. 
The  armature  is  0-09  in.  diameter  and  has  four  poles  ^vou^d 
with  No.  10  silk-covered  copper  wire,  the  weight  being  1-25 
grains.  Tlic  overall '"  dimensions  "  are  1 9/61  in.  hmg  by  1 1  /64  in. 
high.  Would  be  very  suitable  for  driving  a  tie-pin  fan  from  a 
])ocket  dry  cell  ! 

THE  "POINT  FIVES." 


Mr.  J.  Horace  Bowden  {I'ojilar). 

Mr.  H.  F.  Street  (Soutliainpton). 

Mr.  W.  H.Cooke  (Luton). 

Mr.  T.  llolos  { Bradford). 

Mr.  A.  S.  Blacknian  (Sunderland). 

Mr.  C.  S.  Davidson  (Baiiios). 

Mr.  A.  H.  Sealirook  (St.  Maryle- 

Mr.  v..  R.  Hill  (Reading),    [bone). 

Mr.  J.  W.  Haiiie  (York). 

Mr.  S.  T.  Allen  ( Wolvorharnpton). 

Mr.  F.  \V.  PurBe  (Carlisle). 

Mr.  W.  G.  Pick vance  (Wrexham). 


Mr.  H.  (iray  (Accrington). 
Mr.  S.  K.  Foddon  (Sheffield). 
.Mr.  .1.  \V.  Sparlcs  (W.Hdrtlepool). 
Mr..J.VV.Beauohamp(VVcst  Ham). 
Mr.  A.  H.  Shaw(Ilford). 
Mr.  C.  Furnoss  ( 15laek|iooI). 
Mr.  C.  M.  Shaw  (Worcester). 
Mr.  H.  A.  Novill(\VaUeliold) 
Mr.  Frank  Ayton  (Ip.swi(;li). 
Mr.  C.  N.  Hofford  (Leeds). 
Mr.  S.  E.  Britton  (Chester). 
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IGRMIC  ELECTRIC  C?Lto 

147.    Queen     Victoria     Street.     London. 
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ELECTRIC    MOTORS 


Part  of  small  Motor  Shop, 
Stafford  Works. 


SIEMENS  BROTHERS  DYNAMO  WORKS  LIMITED. 

Head  Office;  CAXTON  HOUSE.   WESTMINSTER.  S.W. 
Telophonoi  Gerrard  860.  Tologramsl  "  Sibmbralos,  Vic.  Londom." 

Supplies  Dept.  :   38  &  .?o,  UPPER  THAMES  STREET,  B.C. 
Talephon©:  City  5350.  Telegrams:  ■•  Sibuotor.  Cent.,  London." 

HOME  BRANCH  ADDRESSES: 
Biruingham— Central  Ho,,  Now  St    I     Manchester— 196.  Deansgate. 
BRrsTOL— 30.  Bridge  Street.  Newcastle— 64-68.  ColUngwood 

Cardiff— 89,  St  Mary  Street  I     Sheffield— 22,  High  St      [BIdgs. 

GLA3GOW—66.  Waterloo  Stre-n  '     S-•L'TH^UPT0N— 46.  High  Street. 

Branches   In    Principal    Towns    Abroad. 


NEW  PATTERN  NILFISK  SUCTION  CLEANER. 


There  would  appear  to  exist  a  dLstinct  demand  among  electrioity 
consumer.s — domestic,  trade  and  ooninn-rcial — for  a  type  of  electric 
suction    cleaner   whicli    in    more   jiowcrful    llian    the    hrooni  liandli- 


NKI!    liKM>Y   F(J|!   .AcTION. 


piiltem  and  m  yet  conviiiicntly  portable.  There  arc  ft  few  cleancr.s 
reprcHenlativo  of  (his  type  on  the  market,  and  jirobaMy  one  of  (lie 
licHl  examples  Ih  the  iNiltisk.  which  wa.s  inlriidiicod  by  (iillcHpie  k 
JJealcM  Home  few  years  ago.   This  cleaner,  we  may  remind  our  reafjers*,  is 


Uuilt  up  with  an  eye  to  neat  appearance,  e.mbodying  in  the  complete 
ilijiaratus  the  miit  principle  of  construction,  which  makes  for  efficient 
ojieration  and  accessiliility  for  inspection,  removal  of  dust.  &c. 

Li  the  first  pattern  of  Xilfisk  cleaner  a  vertical  motor  driving  a 
nvo-stage  turbine  fan  wa.s  compacted  within  a  single  bcuaing.  which 
(oiild  be  detached  from  the  cylindrical  container  forming  the  14. 
( e|)tacle  and  screen  for  the  dust  removed  by  suction.     The 
and  fan  were  an  independent  and  complete  imit.     This  typi 
machine,  with  its  accessories,  has  sold  in  large  quantities,  ha 
lieen  taken  up  by  hotels,  restaurants,  large  residences,  flats,  rail' 
companies,  cinema  and  ordinary  theatres.     Its  price  (a  matter 
19  guineas)  has  rather  militated  against  its  very  general  use,  and 
makers  have,  therefore,  decided  to  introduce  a  less  expensive  mo 
endjodying  practically  all  the  useful  features  of  the  first  machine. 

The  adjoining  illustrations  show  the  general  outlines  of  the  new 
model,  and  the  first  noticeable  difference  from  the  larger  machine 
is  the  "  one  piece  ""  spinning,  which  acts  as  the  housing  for  the  motor. 
The  height  of  the  machine  is  also  slightly  reduce<I.  a  fact  which  : 
cxjjlained  by  the  use  of  a  single  instead  of  a  two-stage  turbine  fa; 
The  outlets  for  the  air  of  suction  after  it  leaves  the  filter  chamb 
are  near  the  top  of  the  motor  housing,  and  are  elliptical  in  shap 
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being  covered   by  a  perforated   swinging  grid.     Here   the  smalle 
model  difTera  radically  from  the  larger,  for  these  outlets  are  so  sbaiiei 
1  hat  they  cannot  receive  the  end  of  the  tubing,  and  make  the  macliiiu 
available  for  blowing  as  well  as  suction.     It  is.  however,  felt  thai 
there  is  less  need  for  a  blowing  attachment  among  the  class  of  prO' 
s])ective  buyers  for  whom  this  type  of  Xiltisk  cleaner  is  intended 
The  motor  is  jirovided  with  ball  bearings,  and  consumes  only 
w.itis  lit  full  load.      -V  jioiiit  wurlhy  of  note  is  the  ])assage  of  thi 
of  suction,  after  it  has  been  freed  of  its  dust,  into  the  motor  hoii 
and    thence   into   the   surrounding  air   through    the   holes   ah 
referred  to.     .So  large  a  volume  of  air  as  is  nM)ved  by  the  turlm  •■ 
serves  adnurably  to  keep  the  motor  quite  cool,  even  dnriiiL:   I 
periods  of  running.     Within  the  motor  casing  are  the  beariiii;' 
liriish  gear,   but   these  are  readily  accessible  through  hinged   111 
covcr.s   ])rovided    for    the    jiurpose.     The   entire    machine    is   ol 
Iremely  neat  ap|)earance.  and  is  litiished  bright  all  over,  so  thai  it 
easily  cleaned,  and,  being  cylindrical,  is  nol   likely  to  damage  f 
nitiire  or  wall  decorations  if  accidentally  knocked  against  1  hem,    Tj 
com()lele  machine  weighs  :tOll>.,and  the  list  (nice  is  tl.").  inclndiui 
large  nninb.M'  of  cleaning  nozzles  and  attachments,      .\ii  ilhistra 
|)aiiiplilet  on  the  machine  may  he  obtained  from  .Messrs.  (;illespio  & 
Hcales,  Amberlev  House,  Norfolk-street,  .Strand,  l^ondon,  \\X'. 
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Iron    Choke    Coils    for    Indoor    and    Outdoor    Mounting. 


Electrical  Apparatus  up  to  80,000  Volts  &  4,000  Amps. 


Telephone:    5223    VICTORIA. 


Telegrams:    "GABIONAGE  VIC  LONDON." 


HELSBY  -'POWER"  TYPE  CONDENSER. 


The  advantages  of  condensers  on  allcrnaling cuircnt  |mi«ii 
circuits  have  Ix'cn  recognised  for  some  years,  but  their  liigh  cost  and 
the  i)lfficulty  of  making  them  reliable  for  all  working  conditions  have 
kept  thcni  out  of  general  use.  After  considerable  experimental 
work,  British  Insulated  k  Helsby  Cables  (Ltd.)  have  juc ducc'd  :i 
"  power  '  type  condenser,  which  we  understand  is  suitable  for  ii sc 
on  alternating-current  power  circuits  :    it  is  tintli  cbc.ij)  mid  rclinliK'. 


arcing  in  contaci-brcakens  and  switche  .  tVr  reducing  the  current  or 
voltage  on  electromagnets  and  other  electrical  devices  in  high  voltage 
circuits,  and  for  certain  use:;  in  wireless  tclegraj)hy. 

The  condensero  are  manufjietured  by  a  patent  jiroce  s  which 
increases  the  dielectric  strengi^h  while  k-epirg  the  volume  small  and 
reducing  tlic  lo3';es  to  a  negligible  quaili'.y.  Mcarunemen tft  of  the 
lo.;:<e:;  made  by  the  ma  ken;  and  by  independent  exjwrts  show  that  !  he 
ellicicMcy  at  ordinary  frequencies  and  temperature-;  always  exceeds 
!MI-."i  per  cent.     The  teniccralure  rise  of  large  cajmeities  when  working 


A 


-Mkukjo  of  Movntixc  oO  Oil  Im.mekseu  C'onuknser  Units  of 

[1  MF.  EACU. 

ri'.cse  power  condensers ^are  of  the  Mansbridge  silf-Mnling  type. 
aiid  are  manufactured  in  two  types,  "oil  immersed"  and  "  solid 
impregnated.  The  oil-immersed  type  is  recommended  in  cases 
w  here  I  he  workirg  pressure  exceeds  2.';()  volts  allenial  ing  and  the  con- 
dcnsers  are  continuously  in  circuit.  The  solid  impregnated  tyyie  is 
nfommcndcd  where  the  working  jircssure  docs  i  ol  cxc(cd  2r)(t  volts 
alternating' or  whi-rc  the  use^of  the^^condenser  is  intermittent. 

Helsby  "  power  "'  coiu'ensers  may  be  used  for  power-factor  im- 
I'rovfmcnt  in   alternating-current  circuits,  for   the  suitpiession   of 


I5ox  OK  .")i>  1-iiK.  Oil  1mmkiisf,d  Units  ron  a  WoitKiNci  I'uessurk 

OF  ouO  VOLTS  A.C. 

at  llieir  ra'.ed  voltage^and  ."^O  perioJr.  doen  rot  ex(^eed  20°!''.  'J'lity 
!vre  manufactured  in  uni.;;  of  abou'.  1  mfd.,  and  are  suitable  for  a 
working  pressure  U|)  to  ^Tii)  vol  Is  nl;orn!Vt.ing.  These  unit.'!  are  as- 
sembled in  strong  scaUrd  n:el!'l  caies  in  such  number:)  as  may  he 
recpiired.  but  for  convenien<'e  in  handling  it  is  advi  uihlc  not  to  exceed 
."i((  mfd.  in  oi'e  :,uch  case.  The  ca;c  i  of  .50  mf  1.  each  are  again 
a-.scmbk'd  in  strong  wrought-iron  frames  (or  cast-iron  cases  for  min- 
ing work),  anil  provided  with  suiUible  switch  and  fuse  gear. 

Various  methodij  have  been  projio.icd  for  power-factor  im|)rovc. 
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Manufacturers  of 

PHOSPHOR  BRONZE, 

6UN  METAL,  MANGANESE  BRONZE, 

Brass  and  Copper 

Tubes,  Sheets, 

Rods,  Wire,  and 
CASTINGS. 

PHOSPHOR  TIN. 

PHOSPHOR  COPPER. 

CHARLES  CLIFFORD  &  SON,  Ltd. 

BIRM  INGHAM. 


ruent,  such  as  the  uistallation  ot  ]ilia-.e  advancers,  hpichronous 
motors,  vibrators,  &c.  All  these  entail  the  running  of  machinery, 
do  not  lendjtheniselves  to  subdivision,  are  costly  to  instal.  inefficient 
and  costly  to  maintain.     One  advantage  of  the  use  of  condenseri 


in  such  a  ckcuit  may  be  re,solved  into  two  components,  one  the  energy 
component  in  pliase  with  the  E.M.F,  applied  to  the  cucuit.  the  other 
displaced  90  deg.  out  of  phase  from  that  E.M.F..  and  hence,  repre- 
senting no  consumption  of  energy  and  called  "  wattless,"  This  latter 
cotn])onent  is  due  to  the  inductance  of  transformers,  motors,  &c. 
The  product  of  the  current  component  in  amperes  by  the  im- 
]iressed  E.M.F.  in  volts  gives  respectively  voltaniperes  energy  and 
\-olt-ainperes  wattless.  The  vector  sum  of  both  components  gix-^ 
the  total  or  apparent  load  in  volt-amperes.  The  ratio  of  the  ciicigj 
component  to  the  total  or  apparent  load  is  called  the  power  facioi'. 


HENLEY  POSTER  STAMPS. 

l^ublicity  by  puslcr  is  a  costly  matter,  and  at  the  same  tinn 
(l(iul)tful  expinditure,  except  for  proprietary  articles.  Very  few 
electrical  firms  indulge  in  it.  But  postering  in  miniature  is  a  ]iro 
lit  able  and  convenient  method  of  reminduig  ])rospcctive  customer: 
of  one's  products.  The  box  department  of  ^V.  T.  Henley's  Telegrajil 
Works  are  evidently  of  this  opinion,  for  thej'  have  available  for  tin 
trade  a  series  of  six  coloured  stamps,  which  may  be  affixed  to  oor 
respondence,  bags,  envelopes  or  even  mside  the  straw  hat  of  souk 
"■  prospect  "as  a  reminder.  Theydeal  with  street  pill.arsand  manholi 
covers,  terminal  boxes  for  poles,  joint  box  compounds,  colliery  Ijoxe; 
and  service  cutouts.  The  colours  have'^been  well  worked  out,  ant 
the  stami)s  arc  not  undulv  obtrusive.     Try  a  set. 


^  ^  ^        (^(^a:^ 
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for  this  purpose  is  that,  if  required,  they  can  be  supplied  in  small 
units  and  connected  directly  to  that  jioriion  of  ihe  system  which  i ; 
giving  a  low  power  factor— that  is,  a  condensci'  caii  be  connected 
directly  to  a  transformer  or  motor,  and  can  be  switched  on  and  olT 
with  the  machine.  This  saves  the  lo.sses  in  mains  or  feeders,  the 
compensating  being  done  exactly  on  the  spot  where  it  is  rccpiired. 

In  an  alternaling-eurrent  circuit,  if  Ihe  current  is  in  phase  with 
the  impressed  voltage,  the  energy  of  the  circuit  is  represented  by 
Ihe  product  of  the  current  and  voltage  ;  but  if  the  current  is  lending 
before  or  lagging  behind  the  impressed  voltage,  the  product  of  Ihe 
cilrrenl  and  voltage  is  called  the  appareni  load,  anrl  tbe  energy  of  Ihe 
eirenil  is  represented  by  this  figure  mulliplicd  by  a  factor.  This 
factor,  which  is  alwaya  lens  Ihan  unily.  and  depends  for  ils  value  on 
Ihe  angle  of  lead  or  lag.  is  called  the  pow.T  fad  or. 

Jn  jiower  dislribiillon  sysleniH  where  allernatingeiirrent  motors. 
-Vc,  arc  emiiloyed,  the  curreni  will  lag  behind  Ihe  IC.iM.h'.,  aiul  il  is 
these  BysteniH  that  are  under  eonsidcratioii.     The  <iincnl    (lowing 


A  LARGE  ELECTRIC  RANGE. 

We  have  fic(|iieiM ly  retcrrcd  lo  produels  of  the  Biomplou  and 
Kensington  Ac«-ssoric!i  Co.  in  I  lie  mallerof  eleclriccooUing  aiijiaralus. 
In  i)arlicular  we  may  recall  the  c()iu|ili'le  inslallalion  jiul  down  by 
Ibeni  for  ihe  Bradford  Corporalion  in  the  Kursaal  in  thai  Cily.  We 
now  ilhistrale  a  large  range  which  has  recenlly  been  compleled  lo  Ihe 
order  of  a  home  |)nvchascr.  Tln'  full  rating  ot  the  range.  "  all  o 
22-.'5  kw..  though  the  r'onnal  working  r,it<-  ii  about  one  third  of  tb 
capacity. 

'I"he  const rucliim  follows  sland.iril  I!,  it  K.  lines,  there  being 
wrougbl-iron  franii'WorU  lilted  wilh  planished  steel  and  panels  0 
healing  insulating  board  ami  suitable  lagging.  The  interior  of  tl 
ovens  is  li?n'd  wilh  pla'iiihed  steel,  there  being  three  ovens,  eao 
measuring  24  in.  by  IS  in.  by  IS  in.  In  each  oven,  and  li.ved  at  tl 
skies,  are  six  healing  units,  three  a  side,  each  imit  having  a  capacity 
500  watts,  or  ."(  l<w,   per  oven.     SMrinoimting  the  ovens  is  a  lar| 
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I Ill mill  THE  LAMP  WITH  A  LIVING  IN  IT  I i iiiiiiinii 


I 


AJi'l.  0/  Pope's  Electric  Lam;:  Co.,  Lul.     Aho  makers  of  Carbon  and  Radiator  Lami  s.     fiythe  Road,  W'iii--ide>t.  N.W. 


oiling  plate  which  measures  approximaUly  7  ft.  4  in.  long  by  2  ft. 

in.  wide.     Fitted  into  this  are  nine  standard  B.  &  K.  boiling  plate;j. 
ach  10  in.  diameter  rated,  full  on,  at  1  o  kw.  each. 

'J'lif  control  of  the  rang-  is  effected  from  a  h'rp-  sei)arate  switch 
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between  the  standards  carrying  the  bjard.  Thii)  system  of  eon- 
re<tions  also  makes  it  po.ssible  to  remove  any  hot-plate  or  oven 
clement,  by  the  simple  disconnection  at  the  terminal  bo.K.  and  the 
withdrawal  of  the  part  for  renewal,  repair  or  uispectioii.  Three 
heat  switches  of  the  Hart  pattern  and  dial  fuses,  also  indicating 
lamps,  complete  the  equipment  of  the  control  board. 


Frost  Vikw  of  "  B.  &  K."  Kanok. 

and  fuse  board  carried  on  two  Hlout  standards,  rising  from  the  back 
of  the  range.  The  whole  of  ihei^intcrnal  connections  are  brought 
directly  biick  fri.m  the  hol-plate.s  and  oven  elementii  to  thin  board,  ii 
feature  obviatingany  joints  within  the  frame  cf  the  range  itself.  The 
connections  are  madi:  at  stout  and  ac«x'ssible  terminals  in  u  special 
bo.\,  which  will  be  noticed  above  the  level  of  the  boiling  i)liitf8  and 


ELECTRIC  HOUSES  IN  GLASGOW. 

In  our  last  issue  we  ])ub]islic(l  ;■  niniil)cr  of  photographs  showing 
tlie  exterior  and  interior  of  one  of  the  electric  houses  which  have  been 
erected  in  a  CJIasgow  suburb  and  e(piipi)ed  thi'oughout  with  a 
domestic  electric  service  for  lieating.  eool-.ing,  ventilalmg  and 
ighting.  We  have  since  had  an  interesting  letter  frcm  Mr.  George 
Hamilton,  who  has  been  locally  christened  '"  The  Utopian  Builder." 
Messrs.  Cieorge  Hamilton  &  ('o.,  who  have  been  responsible  for  the 
■  Icctrie  houses,  are  builders  of  nearly  a  half-ccnl  nry's  experience,  and 
he  fact  that  they  have  come  nnder  the  spell  of  the  all-electric 
onse  idea  is  well  worth  noting  by  electricity  sujijjly  engineers  and 
electrical  contractors  generally. 

Mr.  George  Haniillon  in  his  letter  to  us  refers  to  the  year's  bill  of 
iJ.jl,  this  Ijeing  the  figure  given  by  Mr.  Lackie  at  the  I.M.E.A.  Con- 
vention. Mr.  Hamilton  .states  that  the  amount  may  appear  exces- 
■^ive,  but  it  includes  the  operation  of  the  apparatus  for  exhi"  ition 
purposes  to  many  hundreds  of  peo|)Ie  who  visited  the  house,  and 
•  inite  naturally  wanted  to  si-c  "  how  things  vorkcd.''  Also  during 
ilic  period  Mr.  Hamdlon  wa.s  unfortunate  enouLdi  to  havo-a consider- 
ililc  amount  of  illness,  which  necessitated  the  keeping  of  ccrtaui  of 
I  lie  liics  on^circuit  both  nightjuul  day.  Beaihig  all  these  facts  in 
mind.  Mr.  Hamilton  was  suri>rised  that  the  amount  was  no  l,\rgci' 
than  it  was. 

We  are  sorry  to  hear  from  Jlr.  Hamilton  that  he  exiierienccd  a  con- 
siderable amount  of  opposition  from  k)eal  electrical  contractors,  who 
pernonally  ridiculed  the  scheme,  lK)th  in  Mr.  II am il ton's  presence  and 
amongst  the  local  residents.  I'robal-ly  they  were  labouring  nnder  an 
ini|>r,  .ssion  Ihut  an  electric  house  is  altogethei  loo  I'topian  to  be  ])ut 
hUo  practice  at  the  present  ilay,  and  that  anything  in  the  nature  of  a 
premature  atlein[it  would  be  (loomed  to  failure.     W'c  prefer  to  think 
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that  their  attitude  was  governed  by  these  motives,  rather  than  that 
they  were  deliljerately  opposed  to  the  scheme.  We  imderstand  that 
this  unfriendly  attitude  on  the  part  of  the  contractors  ceased  as  soon 
:is  tlicy  were  aware  that  Jlr.  I.ackie  had  expressed  his  approval  of  the 
scheme,  and  had  remarked  that  it  was  jierfectly  feasible. 

Jlr.  Hamilton  has  kindly  given  us  a  few  figures  based  upon  12 
months'  working.  He  states  that  breakfast  ean  be  cooked  very 
nicely  in  16  minutes  at  the  cost  of  |d.  for  electrical  energy.  A  full 
breakfast  of  six  courses  has  been  cooked  in  22  minutes,  this  repre- 
senting the  record  for  the  house.  The  hot  water  apparatus,  of  the 
Klc■ctro^■l  t\-pe,  furnishes  hot  water  forT\  ashing  up  in  10  to  12  minutes, 
and  a  bath  can  be  obtained  in  20  minutes,  the  cost  of  energy  being  a* 
the  rate  of  3  units  per  hour.  The  tires  take  I  unit  on  the  low  heat  and 
21  units  on  the  full  heat,  and,  we  imderstand,  they  are  seldom  full 
on  after  the  first  20  minutes.  In  June  the  record  for  the  first  week 
was  8d.  per  person  per  week  for  lighting,  cooking  and  heating  (hot 
water)  :  during  the  last  week  of  June  it  was  4id.  jier  person  per  week. 

We  think  the  above  figures  are  of  considerable  interest,  and  we  are 
obtaining  further  information  from  Mr.  Hamilton,  which  we  hope  to 
publisli  in  due  course. 


tl\e  bottom  of  the  oil  receptacle,  and  that  no  cement  or  compound 
is  emi>!oyed  for  holding  in  the  lower  terminal.  This  is  an  important 
feature,'*, because  one  of  the  principal  troubles  with  fuses  of  this 
pattern  in  the  jMst^has'been  oil  leakage  and  creepage.^We  also     \ 


EXHIBITION  OF  SWITCHING  APPARATUS. 


In  connection  with  the  issue  of  a  new  catalogue  of  electrical  appa- 
ratus, the  Electric  &  General  Works,  1.5,  Victoria-street,  London, 
S.W.,  have  arranged  an  exhiliit  at  their  show  rooms.  The  large 
illustration  adjoining  gives  an  idea  of  the  lay-out  of  the  principal 
features  of  this  exhibit.  It  com]jrises  extra-high-tension,  high- 
tension  and  low-tension  fuses  of  the  air  and  oil-break  patterns  ; 
knife  switches,  one,  two  and  three  pole  ;  automatic  circuit-breakers  ; 
isolating  switches  for  high-tension  iMid  extra-high-tension  'bus  bars  : 
lightning  arresters,  liquid  resistances,  choking  coils,  &c. 

One  of  tJie  oU  fuses  will  be  noticed  at  the  right  hand  of  the  vertical 
panel,  whicli  is  shown  on  the  left  of  the  exhibit.  This  fuse  is  designed 
to  blow  in  air  under  an  aluminium  hood,  which  is  open  at  the  front, 
and  to  finally  break  under  oil.  The  oil  is  contiiincd  witlim  the  por- 
celain handle  of  the  fuse,  and  the  lower  contact  at  the  l)ottom  of  the 
oil  bath  is  jirovided  «ith  a  sjjring  with  :i  terminal  at  its  free  end, 
which  is  raised  above  the  level  of  the  oil  for  the  attachment  of  one 
end  of  the  fuse.  This  fuse  is  n);'.de  in  a  range  of  sizes  from  200  kw. 
to  2,500  kw.  single  phase,  and  voltages  from  0.000  to  .50,000.  We 
imderstand  that  a  satisfactory  mechanical  oil-tight  jomt  is  made  at 


Iron'clad  Oil  Switch  axd  Switch  Box. 

ilhistrate  an  oil  switch  and  switchbox  mountr'd  on  skeleton 
which  is  also  exhibited  at  the  company's  show  room.  The  i)r 
features  of  this  apparatus  are  clearly  shown  in  the  illustration 


frame, 

incipal 

The 


(JkNKU.M,  A'iKW  of  SWITCHINC;  ArPAlt.VTUS 


Ferranti  Ltd 

Central  Hoube,  Kingsva^,   London,   W.C. 

SWITCHGEAR,   TBANSFOBMEBS,  METERS. 
Er.F.CTBIG    HEATINQ    &    COOKDia    APPARATUS. 

Writu  for  lUndrr  "If." 


INSULATION 


BEADS' 


-Tho  only 'Satisfactory  substitute  for 

AsbestoS^'W'lre:  al»o  for  flexible 

leads,  etc.,  AMPLE  STOCKS. 

H.  HARTJEN  &  CO..  35  37.  NOBLE  STREET.  LONOOW.  llT  I 
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SPECIFY 


)VesUrff£hctrk 


TELEPHONE 

POWER  & 
I  ELECTRIC  LIGHT 


BEAR  IN  MIND 

They  are  giving  satisfactory  service  in 
all  parts  of  the  world,  having  a  reputa- 
tion for  durability  and  immunity  from 
faults,  even  under  the  severest  service 
conditions.  Manufactured  in  one  of 
the  most  modern  equipped  factories  in 
the  world,  they  are  in  every  sense  oi 
the  word 

HIGHEST  GRADE. 

OUR  ENGINEERS   ARE   AT   YOUR   SERVICE. 
Works:  North  Woolwich,  London,  E. 

BIRMINGHAM.     GLASGOW.     LEEDS. 

CARDIFF.      MANCHESTER. 

SYDNEY.    JOHANNESBURG.    BUENOS  AIRES. 


oil  .switch  is  d:  .'rigncd  for  Ibioi-pliii-io  circuits  for  botli  iiicdium  and 
liii;h  pressures,  and  it  will  ho  noticed  that  the  overload  fcaturcR  are 
jirovidcd  with  an  adju.stable  pattern  o{  air  bellows  tinie-liiiiit  device. 
The  switch  is  closed  by  meaas  of  a  hand  wheel,  and  in  the  case  of 
overload  or  short-circuits  is  immediately  0|>ened  iiTcspective  of  the 
position  of  the  hand  wheel. 

The  ciitaloiriie  referred  to  is.  for  the  sake  of  convenience,  divided 
into  seven  sectioius  pn)\  ided  u  ith  a  thumb  index,  the  various  sections 
dealing  with  the  following  classes  of  apparatus:  (1)  Low-tension 
switches  ;  (2)  low-tension  circuit-breakers ;  (3)  low-tension  and 
hit;h-tension  ironclad  switch  boxes  ;  (4)  high-tension  and  extra-high- 
tension  oil  switchc.'i  and  instrument  transformers  ;  (n)  high-tension 
and  extra-high-tension  horn-tyiic  line-sectioning  switches  ;  (G)  high- 
tension  and  extra-hiL'h-t(iir.ion  protective  apparatus  ;  and  (7)  low-- 
tciision,  high-tension  and  cxir.iliiirh-tension  fuses. 


Attached  lo  each  ehaii-  ar;-  lour  ])Usli-lmttoii  switches,  one  in 
circuit  with  an  indicator  board  with  110  numbers,  in  the  waitmg 
room  lobby,  the  .second  in  circuit  with  the  central  stockroom,  the 
third  in  connection  with  the  instrument  su))i)ly  room,  and  the  fourth 
for  answering  calls  from  the  clinic  room,  in  order  to  witness  demon- 
strating operations.  On  a  flexible  bracket  whic-h  is  attached  to  the 
chair  is  a  40  watt  lamp  witli  a  -ert  ional  rctlector. 


ELECTRICITY  IN  A  DENTAL  INFIRIVIARY. 

The  new  Forsyth  IJenlal  Jnlirmary  at  Boston,  .Mass.,  has  been 
"ected  and  aquippetl  at  a  cost  of  £100,00(1.  It  provides  gratuitous 
dcntaUreatnient  for  children  of  10  years  of  age  and  under,  and  three 
treatments  per  annum  can  be  given  to  70.800  little  patients;  the 
idiimate  facilities  available  will  provide  .'JSLOOO  treatments  per  year. 
This  l)hilanthropy  is  met  by  an  endowment  of  £400.000.  A))art 
from  these  interesting  particulars,  the  building  is  noteworthy  on 
aeci.uiit  of  its  electrical  equipment.  Knergy  is  furnished  during  the 
day  time  by  a  private  plant  comprising  three  2ri  kw.  110-220  volt 
;  luce-wire  generators,  each  driven  by  a  40  ii.P.  simple  non-con- 
densing engine.     The  night  time  fserviee  is  given  from  the  mains  of 

1  lie  Boston  KdisonCo. 

The  main  o|K'ruting  room  is  160  ft.  long  by  70  ft.  wide  and  contains 

02  dental  chairs,  together  with  a  number  of  acces.sories  in  the  i;hape 
of  wash  basins.  &c.  Each  chair  i.s  (itted  with  a  mo  or  driven  dental 
■  Muine  installed  in  the  frame  of  the  chair  and  controlled  by  a  pedal 

witch  which  can  Ijc  Kii.sjxjnfied  when  the  machine  is  not  in  use.  Thin 
switch  provide.'!  four  upeeds  in  both  directicms  of  rotation.  The 
motor  is  rated  at  180  watts,  and  has  an  enamelled  frame  devoid  of 
corners  or  recesses,  facilitating  the  mainlejiance  of  antiseptic  eon- 
<l  it  ions.  This  idea  is  reproduced  throughout  the  infirmary.  The 
circuit  wires  enter  the  ch.iir  through  floor  con<luits. 


Ki.i:i  Tiiir  Dkntm.  I'lMii;  \ii:wi:ii  i  unM  hliiimi. 

The  arrangements  for  the  sterilising  of  insi  umcnts' are  very 
complete.  Aletal  trays  mounted  on  a  pedestal  at  the  side  of  the 
chair  are  juovided.  and  when  patients  are  dismis.'icd  the  trays  arc 
eolleeteil  in  trucks  and  remov<><I  to  the  cleansing  and  sterilising  room. 
A  ti-|iid  watc'r  supply  for  rinsing  foimlams  and  .syringes  at  each  chair 
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WAR  SERVICE 

SEND    US    YOUR    ENQUIRIES. 

We    have   completed  articles  and  parts  in   stock    which   can 
be  quickly  assembled  tor  the  following  :~ 

ARMOURED  SWITCHGEAR,  6,000 /o  12,000  voits. 

IRONCLAD   DRAW-OUT   SWITCH   PILLARS,  500  to  3,000  volts. 

,y  DISTRIBUTION     BOXES  (up  to  400  amps,  per   way). 

„  SWITCH    TYPE    FUSES,  so  amps,  single  pole. 

SWITCHES  (Air  or  OH  Break  Patterns). 
WALL    PLUGS  (For  PORTABLE  DRILLS  and  LIGHTING). 


A.  REYROI.I.E 


&  CO., 
LTD. 


HEBBURN-ON-TYNE. 


, 


is  circulated  by  a  5  h.p.  centrifugal  pump  operating  in  conjunction 
with  a  600  gallon  storage  tank.  The  sterilisation  of  the  instruments 
is  accomplished  by  two  ga-s  ovens  in  the  basement  equipped  with 
i  H.P.  fan   motors  which  force  hot  air  through  portable  racks  of 


in  the  boiler  room,  a  3  H.r.  ash  elevator  motor,  and  two  3  H.r.  motors 
dri\ing  pum]3s  supplying  air  washer  shower  heads. 

JClectricity  is  also  used  for  deadenuig  pam  and  generally  adding 
to  the  "onifort  of  the  children  during  certain  trjing  operations.  A 
"galvanic  controller  '"  is  used  for  this  purpose  and  is  o))erated  on  a 
lIM)  volt  B.C.  circuit.  The  process  consist.s  in  forcing  neurocaine 
into  the  nerves  of  sensitive  teeth,  gold  or  platinum  foil  being  used 
t  o  make  the  positive  contact,  the  negative  contact  being  nuide  at  the 
jiatient's  wrLst.  For  deadening  a  nerve  a  current  of  from  2-.5  to  3 
miliiamperes  is  apjilied  for  one  minute,  and  for  pyorrhea  the  rmrcnt 
is  ajii.lied  from  one  to  three  minule.'?. 

1"he  main  infirmary  room  is  lighted  by  Ki  groups  of  four  ltli>  watt 
tungsten  lamps,  each  with  21  in.  bowls  installed  >'<  ft.  below  the  ceiling 
and  su]iported  on  brass  tubing.  This  tyi)e  of  lighting  is  [uaclically 
uniform  throughout  the  building.  On  the  m  zzanine  tloor  above  the 
infirmary  room  is  an  X-ray  department  fitted  with  a  complete  appa- 
ratus aid  a  regulating  switchboard.  The  building  is  titteil  through- 
out with  stai\dai'd  time  clocks,  which  for  sanitary  reasons  are  fUtsh 
with  the  wall. 


LANGDON-DAVIES  MOTORS. 


A  new  ])rice  list  of  single,  t^^o  and  three-phase  motors  luis  just  bee 
ssued  by  the  Langdon-Davies  Motor  Co.     The  single-phase  moton 
ire  made  for  40  to  12.5  periods,  and  the  jioly phase  machines  for  '2 
,)()  periods.     The  motors  are  supplied  either  of  the  si|uirrcl-c:i 
slip-ring  type;    they  i-angc  in  output  from  |  h.p.  to  120  ll. P.     TlJ 
(lata  and  prices  of  the  various  standard  sizes  of  uuiehines  are  set  oij 
in    iiludar  form,  the  prices  being  readable  at  once  owing  to  the  m 
of  b.;i\  icr  ly|K-. 


inHtiumenlft  in  ciwch  wilh  ojien  slides.  In  the  sterilising  room  Iherr 
is  .1  niolor-drivgn  double  brush  ei|uipnicnt  lo  facilitate  polishing  and 
<  It  lining  drills.  In  the  laboratory  a  llllwai:  motor-driven  reversjMi 
denial  lathe  is  installed  for  shaping  mouth  linings.  (Ulie 
include  six  l  u.r.  lo  J  ii.r.  funs,  one  horse-power  vertical  8Uii 


r  motors 
8ump  motor 


Why  not  a  space  like  this 
under  reading  matter?  The 
cost  is  purely  nominal.  Let  us 
quote  you. 


Pt1iil«l  uid  PubUihtd  by  GEORGE  TUCKER,  at  tho  Editorial,  Printing  and  Publishing  Offices,  1,  2  and  3,  Salisbury  Court,  Flbbt  Street,  In  th.  City  of 

LONDON.  Friday,  Auoust  13,  1915, 


147 


JVPrLEJBEBlT  I*  "  Tbe  Electrician."  August  20.  1915. 


Some  uioiitlis  airo  we  commented  on  the  appearance  of  a 
|B.T.-H.  (Riiifhv-)  staff  publication  known  as  "The  Asteroid  " 


A  corrcspondt'iit  calls  our  attention  to  the  following  para- 
Siaph  in  the  ""  Evening  News  "  (London)  of  the  11th  inst.  He 
thinks  it  takes  the  Hotplate  :~- 

REMARKABLE  DEATH. 

Archibald  Hemingway,  39,  was  cleaning  a  tranicar  at  Halifax  to-day 
when  he  suddenly  gave  a  scream,  and  soon  after  died. 

It  is  supposed  tliat  the  insulator  was  damaged  in  yesterday's 
storm,  and  that  Hemingway  touch  a  live  part  of  the  short  circuit. 

Mr.  Oaster's  attention  should  have  been  called  to  the  "'  copy  " 
before  it  was  sent  to  press.  It  is  errors  of  this  kind  that  the 
Institute  of  .lournalists  is  an.xious  to  correct  before  they  reach 
the  printed  page.  Still,  tramway  managers  might  include  in 
their  car  shed  rules  an  item  :  "  Cleaners  Touching  the  Live 
P.\RT  or  A  Short  ('ircuit  do  so  at  their  Own  Risk." 


Vi:i  ANOTHER  Glasshouse  at  Ediswan  Works 


In  Self-defence,  tlic  staff  of  the  B.T.-H.  Willc.sden  woiks  have 
proiluced  "  The  Wileroid,"  and  tlu.  first  copy  has  now 
readied  us.  The  contents  are  chiefly  of  B.T.-H.  intei'est,  but 
a  few  of  tht  items  in  the  "  En  Reponse  "  (<]uite  Willesden- 
csijue)  column  are  worth  quoting. 

.■^I'PPi.Y. — We  understand  that  what  you  want  to  know  is  wlu'ther 
a  circuit  closing  auxiliary  switch  opens  when  the  main  switch  closex, 
and  closes  when  the  main  switch  opens,  or  whether  it  rlosis  when  the 
main  switch  rinses  an<l  opens  when  tlie  main  switch  opens  .'  We  have 
aj)proaohcd  our  a])])aratus  engineer  on  tlie  subject,  and  he  says  the 
answer  i.s  in  the  aflirmative  !  We  tru.st  the  matter  is  now  cIiMr  to  our 
friend,  but  «ould  suggest  that  the  safest  way  out  of  his  ditlicuhy 
would  be  to  order  up  a  double  throw  auxiliary  switch  every  time. 

.Seven"  Days. — W'e  are  afraid  you  cannot  get  compensation.  If 
you  will  go  to  ^^'illesdcn  Police  Station,  demand  a  si.xpenny  ticket 
and  refuse  to  be  convinced  that  the  place  was  not  a  picture  palace, 
what  alternative  could  you  c.vpeet  ? 

SxiALi.H OLDER. — The  "'  root  of  mean  squares  "  has  nothing  what- 
ever to  do  with  small  allotments  in  Scotland. 

Axxioi'S. — Your  as.sumption  is  wrong.  The  term  "  j)ha,se 
s])litting  "  is  not  a  boxing  exi)ression.  Pos.sibIy  the  error  in  spelling 
niiislcd  you. 

,.  Samsiv  (London). — Th"  solution  shouhl  include  potash  bichromaN-, 
not  "  Potash  and  I'erlmutter." 

*  *  *  * 

In  another  column  are  described  some  new  Feiranti  elect)  ic 
hres.  The  firm  is  badly  in  need  of  a  trade  name  for  the  fire 
nuuked  with  a  cross  {see  next  page).  They  liave  the  Reflector, 
the  Box  and  the  Pedestal.  Suggestions  for  tlu-  fire  in  fjuestion 
are  invited  from  our  readers,  and  we  understand  tiiat  the  cointr 
of  the  most  suitable  name  will  be  rewarded  with  one  of  the 
fires.     Word  twisters,  get  busy  ! 

FerI^anti  Ltd 

Central  House,  Kingsv^a/,   London,   W.C. 

SWITCHQEAE,   TEANSFOBMERS,  METERS, 
ELECTRIC    HEAUKQ    ft    COOKINO    APPARATUS. 

Mr<f« /or    ninrtrr   ••  V   '■ 


THIRTY  SEVEN  YEARS  AGO. 

[From  The  Electrician  (Second  Series),  August  24,  1878.] 

■■  Suppose  we  admit  that  science  at  ]. resent  Ls  incajiable  of  sub- 
dividinii  the  Electric  Light  to  any  great  extent,  is  that  any  reason 
« hy  "C  should  believe  that  science  is  to  remain  for  ever  powerless  ? 
She  is  nothing  if  not  j)rogressive,  and  what  is  deemed  impossible 
to-day  is  laughed  at  as  simple  to-morrow.  We  shall  hardly  be 
accused  of. breach  of  confidence  if  we  hint  that  we  know  more  than 
one  uivcntor  who  claims  to  have  surpassed  what  his  predecessors 
have  done  in  the  direction  of  electric  lamps  ;  and  we  have  every 
reason  to  believe  that,  before  these  lines  can  reach  the  public  eye, 
a  new  lamp,  said  to  be  almost  perfect,  which  has  undergone  an 
exhau.stive  trial,  will  have  arrived  at  that  point  when  the  rcf(uirc- 
ments  are  clearly  (U'tined  anrl  the  difhciilties  well  known,  autl  it  will 
be  a  strange  exce|!tion  in  thi'  history  of  scientitii'  ])rogress  if  with 
such  a  case  in  hand  we  find  ourselves  at  a  standstill  because  Xature 
refu.ses  any  longer  to  answer  impiiries." 


THE  "  POINT  FIVES." 


Mr.  J.  Horace  Bowden  (Poplar). 

Mr.  H.  F.  Street  (Southampton). 

Mr.  W.  H.  Cooke  (Luton). 

Mr.  T.  Holes  (Bradford). 

Mr.  A.  S.  Blackman  (Sunderland). 

Mr.  C.  S.  Davidson  (Barnes). 

Mr.  A.  H.  Seabrook  (St.  Marylo- 

Mr.  E.  R;  Hill  (Reading),    [bone). 

Mr.  J.  W.  Hamo(Vork). 

Mr.  S.  T.  AJlen  (Wolverhampton). 

Mr.  F.  W.  Purse  (Carlisle). 

Mr.  W.  G.  Pickvance(Wroxham). 


Mr.  H.  Gray  (Accrington). 
Mr.  S.  E.  Feddou  (Sheffield). 
.Mr.  .1.  W.  Sparks  (W.Hartlepool). 
Mr.J.W.Beauchamp(Wf  at  Ham). 
Mr.  A.  H.  Shaw(llford). 
Mr.  C.  Furness  (Blackpool). 
Mr.  C.  M.  Shaw  (Worcester). 
Mr.  H.  A.  N'ovill  (Wakefield) 
Mr.  Frank  Ayton  (Ipswich). 
Mr.  C.  N.  Uefford  (Leeds). 
Mr.  S.  E.  Britton  (Chester). 


PLATINUM 

J.  blundell"&°  sons, 

GOLD.  SILVER  S  PLATINUM  REFINERS.  199,  WAROOUR  STREET.  W. 


,.t,   Ojt..    l^n-lr. 
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SIEMENS 


IRONCLAD 

S^^ITCHCEAR 

FOR     ALL. 

PURPOSES 


Control   Pillars 
Distribution    Boards 
Main    Switchboards 


Illustration    shows    our    Standard 

Cast-iron    Mining    Pillar    suitable 

for  pressures  up  to  3,300  volts. 


SIEMENS  BROTHERS  DYNAMO  WORKS  LIMITED 

T  1    .  H"°0""CB>  CAXTON  HOUSE,  WESTMINSTER,  SW 
Telorhone:  GEHnAitD  8M.  Tolegrarrui  "  Sieubraloj.  Vic,  Lcmdok." 

Supplies  Dept.  :   38  &  39.  UPPER  THAMES  STREET,  E.C. 

Telophont :  City  5350.  Telegrams  :  '■  Siemotor,  Cent..  London  " 

HOME  BRANCH  ADDRESSES: 


BlaMiNOHAM— Central  Ho  ,  New  St 
Bristol— 30.  Bridge  Street. 
Cardifp— 89,  St  Mary  Street 
Glasgow — eo,  Waterloo  Street. 


Manchester— 196,  Deansgate. 
Newcastle- t4-68  CoUingwood 
Sheffield- 22.  High  St      (Bldgs. 
Southampton — 46.  Hieh  Street. 


Branches  In   Principal   Towns   Abroad 


NEW  SEASON  FERRANTI  FIRES. 

Central  .s'ation  oi  giiu  on^  who  have  (iomcsLic  taiill.s  in  operation 
and  wlio  run  !,ho«-roonis  in  their  districts,  also  enterprising  electrical 
contractors,  will  be  interested  in  the  rew  lire.s  of  electric  fires  which 
Ferranti  (Ltd.)  are  putting  forward  for  the  forihconung  sea-son.  A 
eomvlete  file  of  ;he  lir>'s  which  deal  with  tlie-.e  fire;, and  alsoPerra-Ui 
cooking  a;>pa<-a;u!.  ii  row  off  the  press,  aid  we  unc'ersa  id  in  ijr.xcs.? 
of  dir;'ril)u;ioi'  .  lirougliout  the  indus'rv. 


2  A  .')kw.  Xkw  I'attkhn  J  kku.vn-ii  iiiiEs. 

(A  ntinir  uavM  fcr  lliigfire,  set  Jiotind  Tnble  page.) 
'i'he  iiilroruction  tf  the  I'Vrrunii  reflector  lyi'e  of  lire  at  the  liiiic 
of  the  hi«l  Klectricnl  Kxhibition  will  doubtlesslje  remembered.  The 
rcH'  clor  it  a  large  metal  Ik)w1  with  an  ornamental  rim  and  .siiilal.le 
<ri.r mental  metal  HuppnrtM.  The  bowl  i.s  adjustable  from  the  ver- 
Meal  to  Ihc  horizontal  p.iilini.t.  The  former  element  eompri-icd  a 
l.'lix  of  ribbon  rcHislaiice  nuiterial  wound  H;)irally  on  edge  and  iii.sii- 
la'c.1  with  mica  and  ashiMtOH.  Thi.s  wan  run  at  a  clK'ny-red  hea*. 
Ill  onUr  to  protect  the  ehnienl  from  contact,  and  al  o  .o'difTuMc  ihc 
glow  from  it.  a  (juartz  <li.c  was  placed  immediatdyjin  front  of  it. 
I  hiM  fhic  atlde<l  cer  .Hiiferably  to  the  aiipearanee  of  t  lit  fi  e  when  it  was 
\l>iiniing."'     Certain  didieulliiii  were  pxperienced  w:t  i  Ihi.s  pattern 


148 

of  element,  and  the  makers  have  now  developed  a  cone  type  whi  h  • 
intended  to  replace  it.  It  consists  of  a  iireclav  cone  of  small  d*^ 
i.ction  and  pro-s-ided  with  a  spiral  path  on  which  is  laid  the  'hea>fa 
.lenient,  which  is  a  helix  of  nickel  cror.ium  wiie.  This  cone  with  ite 
heating  element  is  worked  duectly  in  air.  but  it  is  shiel  led  from 
actual  con.tact  by  a  wire  guard  of  fine  mesh.  The  teriiiinal  an 
ment  of  the  cone  and  the  general  inoimting  in  a  circular  nieta 
is  identical  with  the  old  design.     There  are  two  live  terminal  m 

I'ld  a  ccrtral  pin  which  i.s  the  earthing  contact.  The  entire  imitl 
I'e  readily  withdrawn,  and  advantage  is  taken  of  this  fact  to  o1 

lie  new  pattern  in  exchange  for  the  old  quartz  design.     We  uik* 
and  that  a  useful  allowance  will  be  made  for  the  return  of  the  <iual 

lenient.  The  new  cone  is  rated  at  1. 000  wa'.ts.  and  is  also  .sii 
iounded  v/ith  an  ornamental  ring.  The  h?ating  spiral  i-i  guarantee 
'•onditionally  for  two  years  from  date  of  despatch,  and  if  it  fai 
r.uder  inoDer  m-^Mc  witliin  this  time  a  rew  spiral  will  be  provided 


irce  of  charge,  a'ld  \\\.\x  Ipc  ca-,ily  fitted  by  the  customer.  Illustra 
tion.s  are  given  of  the  reflector  fires  fitted  with  the  i^ew  cone  element 
A  Ferranti  fire  with  bar  imit  was  introduced  last  season,  and 
although  it  came  on  the  market  a  li;tle  la.e  ic  was,  we  gather.  ver\ 
vrell  received.  The  heaMng  element  is  a  continuous  s_)iral,  which 
held  in  place  by  a  number  of  unit  fireclay  blocks  s'lpported  on 
threaded  iron  rods.  These  la'ter  act  as  terminals  and  are  held  in 
])osition  in  the  frame  of  the  fire  by  slotted  metal  strips,  which  arc 
supjiorted  on  porcelain  insulators.  The  conrc?ang  leads  from  llies; 
terminal  supports  are  asbestos  covered  wire  of  heavy  gauge,  v>-hich  i^ 
held  neatly  in  ))03ition  in  the  frame.  One  of  the  new  patterns  ol 
2  kw.  bar  fires  with  sloping  onianienta!  front  is  illustratxl.  This  i^ 
a  less  expensive  type  than  the  box  de;ig.i.  which  was  put  on  the 
ma "ket  la^t  year,  and  which  proved  very  popular.  The  sloping  front 
type  should  have  considerable  vogue,  because  it  is  rather  more  pleas 


Xkw  Fkrk.xnti 
(Vine     Ei.KMKSi 

.\ND        I'Knu.sTAI 

Fire  with  Con* 

''l  KMKX  r. 


ing  in  appearance,      ll  is  |iro\  idcd  wiib  a  copper  nlK-c-,or  a;  ilir  li, 
of  the  heating  elements,  and  (here  is  a  convciiieni  handle,  which 
the  back  of  the  frame  and  eiilircly  out  of  range  of  the  heal  curie 
It  is.  therefore,  always  cool.     This  slO|.ing  front  lUvign  is  also  ii: 
11)  for  ;{  kw.  rating,  and  one  of  these  fires  is  illustra'ed  hcrewilh. 
2  kw.  fire  of  this  patlorn  nieasures  15  in.  wide  by  !•  in.  by  21  iii.  1 
aid  weighs  I4J  lb.     The  :i  kw.  lire  is  l.'i}  in.  wide  iiy  ti.J  in.  dee)i 
24  i  I,   high,  and  weigh.s   17  1b.     The  frame  can  be  either  of  bla 
1  •!«  with  o.vidised  ornaments  or  oxidi.sed  copper.     We  imdeis 
that  a  pattern  of  2  kw.   lire  with  cas'-iron   frame  will  shortly 
available. 
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Ia  word  mav  be  said  with  regard  to  the  design  of  the  lists  in  wliich 

u-e  fires  are  described  and  priced.     In  the  first  place,  the  size  is 

Mil.  and  a  standard  .scheme  of  arrangement  has  been  adopted. 

me  has  a  separate  list,  the  article  is  illustrated  and  then  follow 

es.  in  tabular  form.  (2)  code  endings  for  various  voltages.  (3) 

laaes.   (-1)   construction.    (5)   guarantee.    ((>)   instructions   for 

11,(7^(7)  adaptability.     The  taWe  of  prices  also  gives  code  root.---. 

ifdimensions  and  weights,  the  latter  being  specified  as  net. 

iiid  ocean  tons.     This  scheme  has  been  in  operation  for  some 

iiul  we  are  informed  that  it  has  proved  of  imroen:5e  value  in 

_'  the  lime  of  colonial  and  foreign  buyers. 


THE  LIGHTINCt  OF  A  PAGEANT  BY  PROJECTORS. 


On  the  nights  of  .lime  21.  23  and  24  the  citizens  of  l/?xiagU.ii. 
as:;.,  gave  an  outdoor  pageant  commemorating  100  years  of  peace 
■twccii  England  and  .\merica.  the  procecnls  of  the  jjagcant  beiiiL' 
■voted  to  the  work  of  tin-  .\incrlcan  Red  Cro.ss.  According  to  tlw 
Electrical  World.'"-  nearly  IMMI  jieople  in  costume  took  pari  in  llic 
ujiaiil  alone,  while  including  the  workmen,  the  boy  scout  ushers. 
r..  about  1.01)0  persons  were  necessary  for  the  production.  Tlic 
meant  showed  in  episodes  of  drantatic  form  the  part  wliich  the  old 
)wn  of  Lexington  ha-s  taken  in  the  history  of  the  .\mcricaii  nation. 
The  jiageant  was  staged  on  the  property  of  the  Twin  Elm  Spring 
o.  at- Lexington,  which  afforded  an  almost  perfect  natural  amphi- 
leatre.  In  the  centre  was  a  level  Held,  do  ely  mowed  and  rolled. 
>r  the  stage  proper.  180  ft.  long  by  17i)  ft.  decj).  On  a  gently  sloping 
ill  facing  the  stage  were  constructed  0,000  scats  for  the  audience, 
.'ith  the  exceiilion  of  the  large  orchestra,  the  entire  pageant  was 
ghted  by  projected  light.  Thirty-nine  fio  d -lighting  jirojectors. 
ich  contammg  one  .500  watt  tungsten  fiood-lightmg  lamp,  were 
istributed  around  the  grounds.  The  beams  laried  in  spread  from 
deg.  to  18  deg.,  dependuig  upon  the  distance  they  were  to  "  carry.  " 
he  projectors  were  grouped  in  batteries  and  hidden  from  the  audience 
ither  by  natural  screens,  sucli  as  large  rocks,  or  by  clumps  of  cedar 
rees  cut  and  set  back  of  tliem  for  the  puri)os;>.  I'lom  no  jiart  of  the 
rand  stand  was  a  simrce  of  light  directly  visible. 
Supplementing  the  Hood-lighting  projector.-;,  eight  2((iii.  searcli- 
in:p3.  each  containing  a  750-watt  focus-type  timgsten  hiinp.  were 
loiuited  20  ft.  abo\e  the  ground  at  the  rear  of  the  audience.  Six  of 
lese  had  their  beams  spread  fan-shaped,  covering  the  main  stage 
nd  adjoining  ground.  The  other  two  were  focussed  into  spot- 
glit;.  to  follow  the  princijial  actors  and  actresses.  The  general 
ooil -lighting  was  of  ^uch  intensity  that  the  "  spots  '"  did  not  give 
he  elt'ect  of  sharp-edged  beam;  ;  yet  they  did  raise  the  illumination 
n  the  objects  on  which  they  were  trained  to  such  a  degree  as  to  make 
hem  stand  out  prominently.  Pale-blue  and  amber  colour  screens 
vere  used  in  front  of  both  the  flood-lamps  and  the  searehlamps. 
\cross  the  front  of  the  stage  projier  w'as  rim  a  2  in.  jiipe  having 
'•2.5  m.  holes  hored  2  in.  apart.  Live  steam  was  sup|)lied  to  thi^ 
lijic  imder  1.")  lb.  pressure  from  a  75  h.p.  boiler.  Just  back  of  the 
'ipe  Were  placed  1.000  25-watt  lamps  in  three  rows-  red.  blue  and 
nilx^r,  with  some  clear  lamps  mi.xed  m.  During  the  change  of 
cenes  the  steam  was  turned  on  and  changing  coloured  light  was 
brown  on  the  stage  from  the  1,000  footlamps.  The  intensity  was 
iried  by  means  of  dimmers,  the  lamps  being  controlled  in  three 
ections  of  jIO  ft.  each.     The  result  was  a  beautiful  steam  curtain 

I  ising   30  ft.   to   40  ft.    in   the   air   and   constantly   changing  colour. 

ntcnsifying  and  then  fiuling  away,  suggesting  colour  without  form. 

•nly  was  the  efltect  exceedingly  pictures(|ue,  holding  the  attcii 

I  the  fascinated  audience,  but  the  curtain  prevented  the  spci  - 

-  seeing  the  changes  of  scenery.     At  the  same  time  the  steam 

111  i.iui  gjivc  sufficient  illumination  without  the  flood-lamps  to  allow 

moving  ihefull-sized  three-story  painted  canvas  hou.ses  and  the  oth.i 

Mciicry  off  and  on  to  the  stage.     .\11  of  the  flooil-lamps  and  search 

lamps  Here  also  controlled  by  dimmers.     By  means  of  tlie;;e  tin- 

liglii  was  brought  up  gradually  after  the  steaui  was  shut  otT.  giving  .. 

iiio>i  pli'.i>ing  effect. 

In   wiring  the  various  searehlamps  and   llooil-lamps  a  balancnl 

110  22(1  volt    three-wire   system    was   used.     The   lighting   was     .. 

arranged  that  no  part  o{  the  stage  wa«  dependent  entirely  upon  om 

group  of  lamjis  ;    thus  the  failure  of  any  circuit  would  not  put  aiix 
lion  in  darkness.     The  wisdom  of  this  provision  was  proved  on 

the  wcond  night,  after  Paul  Reveres  horst:  hail  become-  frighteiiel. 

It  the  firing  and  crashed  through  the  foot-lamps  and  main  feed  wires. 

putting  three  circuits  out  of  commission. 

\  20-stHtion  telephone  line  connected  the  operators  of  the  ap|>a- 

rat  us  with  the  switch  lioiLse. 

The  following  lamps  were  uae<l  :    l.(KK>  25-waU  lamps,  12  7;jO-walt 

fociis-lyiH-  tungsten   lamps,  m  fifHt-walt  foeiis-lvpe  tungsten  (lood- 

lighting   lamp.s,   0   400-Wiitt    tungsten   lamps,    100   cuidle   lanlcrn- 


The  SIMPLEX  Conduit 
Wiring  System  leaves  no 
loophole    for     bad    work 

and  it  is  just  as 

cheap   as  other  systems. 


Simplex  Conduits  have 
a  varied  and  complete 
range  of  fittings  for  all 
classes  of  Electric  Light 
and  Power  Installations. 

The  entire  system  has  been 
developed  with  reason,  and 
there  is  a  SIMPLEX  Fitting 
for  every  need. 

We  can  give  quick  delivery, 
and,  above  all,  prices  are  most 
reasonable. 


SIMPLEX  CONDUITS  LIMITED, 

(.AKRISON      LANK.     HIRMINGIL\^L 


London  — 

1 13-1  IT.Cliirlng  Cross  Rd..W.C. 
Makchbstbr— 

15,  Corpontlon  Street. 
Glasgow— 

72a,  Waterloo  Street. 

NSWCASTLB  — 

61-65.  High  Bridge, 
BmSTOL— 

11,  Denmark  Street 


Lebos— 

6,  White  Hoise  Street. 
Liverpool — 

96.  Whilechnpcl. 
Swansea — 

14,  Heattifield  Street 
CARDirr— 

4,  Westgate  Street, 
Abbrdbbm— 

1,  Crlmon  Place. 
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|0  H  MS| 

2  Keep  one  of  our  Departments  always  S 
S  busy.  We  manufacture  them  in  the  S 
S  form  of  S 

I  RHEOSTATS  | 

S    of  all  types,  values  and  carrying  capaci-  S 

5    ties,  from  the  SMALLEST  SLIDER  to  S 

S    the  LARGEST    LOAD  or  CALIBRA-  S 

S  TION  Set.  S 

I  BRITISH  MADE  ONLY  | 

I     ISENTHAL    &    CO.     i 


iDEPARTMENT     4 


=  Denzii  Works,  Neasden,  LONDON,  N.W.  = 

^      Contractors  to  the  Admiralty,  War  Office,  India  Office,      im 
2  Colonial  Office,  Postmaster  General,  etc.  J 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 

."JOO  candles,  8  20  in.  incandescent  seaictilamj)  prujcilois.  .jli  lludd- 
lighling  projectors,  25  orchestra  music  lamps.  25  ])ocl<ct  tlnsliIaiHps. 

To  make  i  p  tlie  installation  and  o|X'rate  the  e((iiipiMent  reipiiied 
the  services  of  15  electricians  for  a  week.  The  illumination  for  the 
Lexington  pageant  was  planned  hy  the  engineers  of  the  Edison  Lamp 
Works  of  the  General  Electric  t'o..  Harrison.  X..J.,  and  was  installed 
luider  their  direction  by  a  corps  of  Harvard  students. 


ELECTRIC  SUPPLY  IN  A  BALL-BEARING  FACTORY. 

In  the  worUs  of  the  lli)liim;iMi  .MtL'.  (c.  (  lielmstnnl.  poutT  issup- 
plied  for  drivhig  the  machinery  at  I  III  volts,  and  the  Lliiierators  arc 
Cilled  >i])on  to  supply  very  hcav,\-  curiculs.     The  machiiu-s  are  dri\(n 


I'V  Diesel  engines,  and  in  the  tirst  installation  comprised  two  220  k 
Wifton  generators  coupled  to  three-cylinder  Diesel  engines,~ha\-ir,| 
ryliudtr  dimensions  of  45f)  mm.  diameter  by  tibO  mm.  stroke.     '( 
recent  addition  to  the  plant  took  the  form"  of  a  700  kw.  Witf^ 
Lienerator  driven  by  a  four-cylinder  Diesel  engine,  with  i  yljii,/," 
dimensions  of  510  mm.  diameter  by  060  mm.  stroke.     This  tiiij. '^ 
has  water-cooled  pistons  and  cylinders.     Such  a  machine  luiii^ 
at  the  low  speed  of  187  revs,  per  min.  has  large  dimensions,  amlt 
jirobleras  involved  in  its  construction  can  be  realised  by  tlie  W 
tliat  the  full -load  current  of  the  generator  is  0.400  amperes.     Spi  ci 
rare  was  taken  in  the  design  and  construction  of  the  commutnti, 
and   brush   gear,   a   split  commutator   being  ad()])ted  to   ean\    tk 
heavy  current.      We  understand  that  the  generator  runs  continuousl, 


Tuc  700  KW.  WiTTOK  Generator  fitted  wiru  "  Hoffmann  "  Roller 
Bearings  and  developing  6,400  ami'eres. 

throughout  the  week  without,  giving  the  .slightest  trouble.  An 
interesting  feature  of  the  uistallation  is  the  fact  that  the  machines 
are  eijuipjjed  with  ""  Hoffmaini  "  roller  bearuigs,  which  have,  no 
douljt.  contributed  to  theii' satisfactory  performance.  The  generators 
for  this  installation  were  supplied  by  the  General  Electric  Co. 


Two  220  KW.  AND  Onk  700  kw.  Witton  Geseiiatohs  is  the  Hoffmann 

fiCTOBV. 


SWITCHING  UP-TO-DATE. 

{Alt  liiuKjiiinry  CoiU'ti.-ii'iiiti  hihrtm  an  Eiil  ijirisiiiti  Vonlnuiur  ikkI 
an  Apprecia'.ive.  Clieiil.) 

BY   W.    PERREN    .\L\YCOCK,    M.LE.E. 

Client:  Good  morning!  Jlr.  Allwatt.  What  is  it  you  want  to 
see  me  about  ?  1  imderstand  you  have  been  over  the  premises,  and 
T  was  hoj)ing  you  would  find  the  speeilication  I  sent  you  I'lear  enough 
lo  quote  to.     Anything  vague  ? 

CoNTKAiTOK  :  1'he  sjjeciticatiou  is  clear  enough,  sir.  a.s  far  as  it 
goes  ;  but  J  want  to  make  a  few  suggestions,  if  you  don't  mind. 

Client  :  .Suggestions  ?  Always  glad  to  listen  to  any.  But 
remember  that  specification  of  mine  was  drawn  up  by  an  electrical 
friend  :  and  he  and  I  went  into  the  matter  very  thoroughly,  especially 
as  regards  the  lamp  tittings.  1  think  we  ha\e  paid  every  attention 
to  W'hat  he  calls  "  etticient  illunnnation." 

Contractor  :  It  isn"t  the  littings.  its  the  switches  1  wanted  to  see 
you  about,  sir. 

Client:  The    switches!     Why    wc    ha\e    staled    exactly    what 
patterns  wc  want,  and   ha\c  cM'U   iiiarUed  the  places  on  the  walls 
where  they  are  to  be  lixed.  «ith  stamp  pajier.      We  dun'(  uaiil  the  1 
switches  li.xed  with  slamj)  paper  though,      lie  !  He  ! 

Contractor:  But  you  have  marked  down  single-way  swil 
everywhere  ;  and  1  thought  you  ought  lo  Iviiow  there  are  others  muc 
more  convenient,  before  sending  in  my  price. 

Client:  I  don't  understand  what  you  mean  by  single-wa 
switches.  I  thought  every  switch  was  like  a  tap — it  cither  turned  o; 
or  turned  olT. 

Contractor  :  It's  rather  a  dillicult  matter  to  explain  in  a  hurr 
because  there  are  so  many  things  switches  can  do;  but  if  you" 
allow  me  to  give  you  one  or  two  examples,  I  think  you'll  see  there 
something  in  what  1  say,  sir. 

Client:  Some  new  development  I  suppose.     Well,  give  me 
examiile.     Take  this  study  for  instance.     TTere  will  be  my  new  ligl 
and  there  is  the  place  fur  I  he  switch.  1>y  the  door.      Now  \\\\:i{ 
could  1  have  but  that  '! 
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CONSTANTAN 


WRITE    FOR   PARTICULARS    OF     FOURTEEN     GRADES    OF 

British-Made  Resistance  Materials 


TO: 


MAKERS: 


AGENT i 


HENRY  WIGGIN   &  CO,  Ltd., 
George  Street,  Birmingham. 


^ 


LIONEL  ROBINSON,  :: 

3,  Staple  Inn,  London,  W.O.      H 


♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦•♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 


C'oXTRAf  TCiR  :  I  shoulil  i^oposc  to  fit  two  Switches,  one  by  tlie 
Ooor  there  and  another  o:i  your  t'rsk — say.  about  here.  Tliis  switoh 
uonld  be  eormected  with  a  piece  of  Hex  to  a  jilug-co  uiection  on  the 
wall,  so  lliat  the  desk  coidd  be  movetl  awaj  from  ihe  wall  when 
nectssary.  They  would  be  two-way  switches,  and  you  would  then  be 
able  to  tuni  llie  bght  on  or  ofl^  at  either. 

C'r.rF.NT  ;  Do  you  mean  to  say  that  I  <ould  turn  llic  light  on  at  one 
switch  and  off  at  the  other  ? 

CoNTK.\(  Ton  :  'S'ey. 

ClJEXT :  Thai  sounds  very  wonderful — sort  of  wireless.  Is  ii 
quite  safe  ? 

CoSTRAC  TOR  :  There  is  no'.hir.g  dangerous  and  not liing  coni|)]icatcd 
about  it,  sir.  You  ought  to  liave  these  sort  of  cotitrols — a,s  we  call 
them — in  most  of  your  rooms.  They  cost  a  little  more  of  course, 
but  the  extra  co.^  isi  othing  compared  with  the  convenience  you  get. 

(  I.IJSNT  :  Ju.st  let  nie  f;et  tlie  harg  of  the  thing  again.  iSuppoie  I 
<m  sitting  at  the  desk  in  the  dayiime.  and  it  becomes  ovcrcasl.T  can 
luin  the  light  on  or  otf  without  getting  out  of  my  chair.  Or  I  can 
turn  it  on  or  olT  at  the  door  in  the  usual  way.  Or  1  can  turn  il  on  al 
one  ])lace  and  off  at  the  other.     Ts  that  it  V 

CoNTRAt  TOR  :  Exactly,  sir. 

Client:  Well,  it  strikes  me  as  most  convenient.  Only  you  first 
ha\>to  get  used  to  the  klca.     f-'onie  new  patent  I  suppose  'i 

CoNTBACTOR  :  Years'  old,  sir,  in  fact  nearly  as  old  as  myself. 
(h\\  contractors  won't  fit  the.sc  switches  imless  they  are  asked,  and 
t  he  y  seldom  get  asked  as  t  he  customers  don't  know.  That  used  to  be 
(he  case  at  any  rate,  but  things  are  better  now. 

(  i.iF.XT  :  Well.  1  must  certainly  have  some  of  these  "  controls  " — 
as  you  call  them— fitted  up  here,  .'■'ome  day  I  suppose  we  shall  be 
able  lo  rlf,  the  same  thing  at  three  o  ■  four  dilTereiit  switches. 

CoNTi!  \f  TOR  :  J  was  coming  to  that.  sir.  Jl  can  be  do:ic  already. 
;  '  r|    I  «..iil,|   siiu[!,.,:.   iiij,,  „|.|.;i,|^,(.,||,.|,i  in  .>,oinc  of  llic  l.irt:i-  idiuii-. 


two    place 

■;•  a;,'ain  in 
tor  I  wan 
•VI  hint!  cU 


ui    the    (lassages.   on    the    slairca.scs.    and    in    one    or 
out-of-doors. 

Client  :  Look  lien-.  We  shall  have  lo  iin  over  I  lie  i.hi 
day  or  two.  and  look  into  Ibis  swiiili  linsiricss  (•lii;cly 
eve-rything  to  Ix^  up-to-dale.  Meanwhile,  have  you  a 
up  your  slee\e  '/ 

CoXTRAe'TOR :  There  are  all  sorts  of  Ihing.-i  that  ca.n  be  done,  sir; 
but  if  1  were  to  mention  them  straight  olT  they  would  sound  conii)li- 
cated.  The  best  way  is  to  consider  oae  case  at  a  time — if  I  might 
:aiggest  il. 

Clikxt  :  t^uite  so.  The  llue'c  or  lour  switch  idea  rci|uirc^  a  lillle 
thinking  out.  Now  lake  the  Hall  lights,  do  you  mean  lo  say  that 
if  we  had  a  switch  in  the  hall,  one  upstairs,  o;ie  by  the  servants'  eloor, 
and  one  in  the  front  jiortico.  we. could  turn  the  lights  on  anel  olT  at 
any  switch  1 

Contractor  :  Yes.  And  if  you  wanted  il  you  ('(ral  I  have  a.  spec^ial 
switch,  to  jirevent  the  lights  beui.g  tunu'd  out  a!  Ihe  ohcr  switches, 
say,  during  Ihe  evening,     A  Master  switch  we  call  thai. 

Clikxt:  This  is  getting  i)0.iitivcly  uncanny.  Do.'sn't  the  elec- 
tricity leak  away,  or  overflow,  or  soniel  hing  "/ 

Contractor:  There  is  absoluicly  no  danger  al  all.  sir.  in  any  of 
these  switch  arrangements  ! 

Client  :  These  hall-light  swilches  will  be  grancL  1  ant  tired  of 
having  lo  go  ui)slairs  in  the  dark  or  with  a  candle  after  tm'ning  out 
the  gas  ;  and  its  a  confounded  nuisance  coming  down  in  the  dark  fo." 
.something  you've  forgollen. 

Contractor  :  I'm  always  pointing  that  out  to  my  cusldniers  ;  and 
talking  about  gas,  sir,  I  ofte-n  think  the  gas  pcojilc  would  make  the 
most  of  contreils  like  these  if  only  they  were  ])ossible.  But  of  course 
they're  no!,  that  is— not  with  ga.s. 

Cl.IltNT:  I'.ul  what  aboni  the  clccl  iicii  \  pi'oj.Ic  'r  Dai'l  Ihry 
citijecl  111  anylliing  so  nnusnal  '! 


FOR 


WAR  SERVICE 

DELIVERIES  FROM   STOCK 
SWITCHGEAR  AND  ACCESSORIES. 

A.  REYROLLE  &Co.  Ltd.  1>"t^hT. 


SLATE 


INIGO    JONES   &   CO., 

Tudor  Slate  Works, 
GROESLON,  R.S.O.,  NORTH  WALES. 

Slates  Drilled  S  Shaped  to  Specification. 

SLATE  WORK  lor  ELECTRICAL  ENGINEERS. 
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BELLING 


FIRES 
BOILERS 
GRILLERS 
COOKERS 


Over  300    Corporation   and    Electric   Supply    Authoriti 

bought   our   goods   for   the    last    3   years. 
We     endeavour     to    turn    out     strong     practical     arti 
everyday    use. 


May 


id    you 


BELLING  &  CO.,  "" 


Cataloeues  ? 

by  Road.  Edmontc 


LONDON.    N. 


Contractor  :  Xot  now.  sir  !  They  used  to  !  That's  the  fuimy 
pavt  of  it.  Although  they  have  most  complicated  connections  up  at 
their  works,  tlieir  inspectors  u-sed  to  grumble  at  the  simple  "  con- 
traptions "  (as  they  called  them),  that  I  Jitted-up  on  sonic  of  my  jobs. 

OuKXT  :  Fancy  electrical  men  objecting  to  electrical  advantages  ! 

CoxTRAf  TOR  :  1  think  one  reason  wa.s  that  they  hadn't  much  time 
to  spare,  and  it  worried  them  to  have  to  think  out  tlie  wires.  But 
things  were  altered  after  they  refused  to  connect  a  job,  and  I  had  to 
get  a  lawyer  to  write  about  it. 

Ci.iEXT  :  How  was  that  ? 

CoXTKACTOR :  The  Chief  was  one  of  those  who  could  bring  his 
mind  down  to  "  small  things.  "  After  he  had  heard  of  tlie  trouble  and 
had  smoothed  nuitters  over  he  made  all  the  inspectors  go  in  for  one 
of  the  Switching  Competitions  we  have  in  some  of  our  electrical 
))apers,  about  every  six  months.  Tliere  was  no  trouble  after  that, 
except  now  and  then  when  a  new  man  came  along. 

CuEXT  :  Ytm  must  let  me  know  about  these  thmgs  later.  Xow  I 
have  been  thinking  that  two-way  switch  business  would  be  the  very 
thing  for  the  bedrooms.     One  by  the  door,  one  by  the  bed.     What ! 

CoxTRACTOR  :  Just  SO.  sir.  That's  where  they  generally  are  fixeil. 
But  as  mtst  i)eople  lind  more  difficulty  in  understanding  the  uses  in 
Other  j)lace.s.  I  generally  mention  the  other  places  first. 

Client  :  Jlention  another  besides  this  study. 

CoxTRACTOR  :  Yoiir  workshop  down  the  garden,  sir.  You've 
specified  a  lamp  and  an  ordinary  switch  just  outside  the  garden  door. 
and  the  same  outside  the  workshop. 

Client  :  Well  ? 

CoxTRACTOR :  I  woidd  make  the  switches  two-way  and  connect 
the  lamjjs  to  work  together.  -And  you  eould  have  a  third  switch  at 
the  other  garden  door. 

Cliext  :  Good  !     I  follow  the  idea.     .Anything  else  't 

Contractor  :  I  notice  you  have  got  two  radiator  .sockets  marked 
down  for  some  of  the  small  room;;  as  well  as  in  the  larger  ones. 

Client  :  The  intention  is  to  have  two  or  three  radiators  in  some  of 
the  rooms,  but  only  one  in  the  snuvll  rooms.  But  in  the  small  rooms 
we  want  to  Ije  able  to  plug  in  the  radiator  in  either  .socket,  and  so  gel 
rid  of  some  of  the  cord.     Quite  O.K.     Eh? 

Contractor:  I  should  fix  a  switch  to  ])revent  anyone  usuig  two 
riuliators  in  these  small  rooms,  to  iirevent  waste  and  to  .save  the  fuse. 

CuENT :  Two  sockets  and  one  plug.  Kh  '/  Ha  !  Ha  !  What 
sort  of  a  control  would  you  term  that  ? 

Contractor:  It's  what  we  call  a  restrictive  circuit.  There  arc 
two  or  three  kinds,  and  llicy  are  very  useful  for  kcepitig  down  the 
consumption. 

Client:  1  shall  have  to  look  into  these.  Meanwhile,  let's  think 
ol  the  kitchen  (|uarters.  I  sui)po.se  you  coukln't  fix  U]i  something  to 
enabli'  me  to  know  if  the  servants  had  locked-U])  and  turned-out  the 
lights,  without  my  having  to  go  and  see. 

CoNTRAfToR :  A  pilot  circuit  would  do  that,  sir. 

Client:  Great  .Icllicoe  !  You  .seem  to  be  able  to  do  anything 
with  electricity. 

CoNTitACTOR ;  We  can  do  mo.st  thing.s  if  peo()le  like  to  pay  for 
them;  but  tlicrse  ■ipeclal  switchint!  iirraiigciricrits  arc  not  at  .ill 
costly  when  iill  H  said  and  done 


Why  not  a  space  like  this 
under  reading  matter.?  The 
cost  is  purely  nominal.  Let  us 
quote  you. 


E.  SHOWELL 

STIRCHLEY, 

&  SONS,  Ltd.,  1 

BIRMINGHAM.                       | 
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Drawn  and  Pressed  Work  of  ev< 

■ry  descriptio 

9^ 

n  for  Dry  Batteries 

Sjle  Agent  for  the  Electric  f^  Trzd-: :  — 

LIONEL  ROBINSON, 

TFLt 

3.   STAPLE   INN. 
LONDON.      WC 

Client:  It  just  struck  me  that  when  you  have  two  or  i'  ■ 
switches  turnuig  lamps  on  and  oil  you  can't  vary  the  light. 

Contractor:  Y'es  we  can,  sir.  Y'ou  can  either  use  a  v,r  i ,  _ 
switch  or  one  of  the  "  JIarvel  "  circuits. 

Client  :  Marvellous  ! 

Contractor  :  Quite  so,  sir.     Ha  !  Ha  ! 

Client:  Well  it's  very  clear  I  shall  have  to  get  the  specification 
amended,  and  meantime  isn't  there  some  book  that  I  can  get  to  tell 
me  about  these  controls. 

Contractor:  Y'ou  want  this  little  sixpeimy  blue  book  "  Lektrik 
Lightuig  Connections."  and  imtil  I  can  send  you  a  fresh  copy  perhaps 
you  won't  muitl  takmg  this  one.  Excuse  the  thumb  nuirks.  If  I 
nuiy  mention  it.  sir,  you  will  find  my  name  among  the  Advanced- 
Certificate  Holders  on  one  of  the  buck  pages. 

Client:  Indeed!  That's  goo  i  (li'okin;/  at  Ike  title  pnje)'.  1  am 
soiTy  to  see  though,  after  all  this  talk,  that  we  .seem  to  be  indebto  1  to 
a  wretched  German  firm  for  these  special  switches 

Contractor  :  That's  a  mistake  a  good  many  ])eople  make. 
Liiuilberg  is  no  more  German  than  Smith  or  Brown.  It's  a  Swedish 
name.     But  the  firm  is  now  English,  and  holds  the  Royal  Warr.iut. 

Client:  So  I  observe.     And  about  those  competitions. 

Contractor  :  That  "  Booklet  "  will  tell  you  something  about 
them,  and  the  resiUts  of  the  last  are  published  in  this  week's  issue 
of  The  Electrician. 

Client  :  I'll  look  up  that  paper.  And  now  my  time's  up.  Will 
let  you  know  when  to  call  again  Mr.  Allwatt.  Good  day.  Half 
a  minute  though.  Supposing  I  wanted  a  switch  to  turn  on  all  the 
lights  in  the  hotise,  say,  when  there  was  an  alarm  of  burglars.  Y'ou 
couldn't  do  that,  I'm  sure. 

Contractor  :  That  could  bs  done,  sir  ;  and  it's  not  a  bad  idea  to 
lix  special  lights  for  burglar  scare  purposes,  in  a  lonely  place  like  this. 

Client:  Fancy  that !  Well  it's  quite  clear  we  shall  have  to  go 
into  the  whole  matter  very  thoroughly,  as  the  earwigs  said  when  they 
got  on  the  apple.     Good  day.  once  more. 


MULTI-POLE  ISOLATING  SWITCHES. 


It  often  occurs  in  mod'^rn  practice  that  it  is  preferable  to  instal 
midtipole  rather  than  single-pole  isolating  switches.  It  is,  for 
exasnplc,  sometimes  difTicuIt,  if  not  ])ractically  imp:)ssible,  to  mount 
the  ordinary  hook-opcratcd  single-pole  type  swi;ches  where  they 
can  be  easily  and  (|ui(kly  rca-hcd  by  the  lu);)k.  and  fi>r  such  cases  a 


iiiulli|«>lc  swiicli  \mII  lie  loMiid  parlic.ilarly  useful.  T  lis  snitch  is 
|)iovi(U(l  with  a  spindle  on  which  may  be  moinitcd  a  chain  wheel, 'or 
ciauk  for  any  syst<'m  of  mcchanic^al  riMUotccontiol,  by  mi-ansof  which 
the  three  poles  may  be  switched  in  or  out  imincdia'cly  with  certainty 
Mild  casi\  These  switches  are  supplied  by  the  Klcclrie  &  (icncral 
Works  (Llrl.),  of  15,  Victoriaslivt,  Lomioii.  S.W.,  for  any  voltage 
lip  to.5(MKI0. 


Prliit«d  ind  Publiii*!  br  GEORGE  TUCKER,  at  the  Editorial.  Printing  and  Publishing  Offli-M,  1,  2  and  3,  Salisiuxt  Couft,  Fust  Stkbbt,  In  the  City  of 

LONDON,  FiiDAT,  August  20. 1915, 


IfS 


SVTPLElBCaT  t»  "Tbe  Electriciar."  Augvst  27,  19  i  5 


^  •  h  THE 

?  II    ROUND   TABLE. 


The  adjoining  photograph  speaks  for  itself.     "  C.   T.   S." 
rooking  cannot  help  being  a  versifier,  but  he  has  never  liad 


Till'  following  wording  of  a  rt'cont  Arrol-Johnston  advertise- 
ment shoidd  be  carefully  digested  by  would-be  manufacturers 
of  electiic  vehicles  in  this  country  ; — 

EACH  imported  pleasure  car  bouij;lit  nou'  means  so  much  avtual 
GOLD  shipped  away. 

THE  while  British  motor  manufacturcRi  make  munitions,  and 
watch  their  markets,  goodwill  and  sales  organisation  fall  into  greedily 
aggressive  "  neutral  ""  hands. 


THIRTY-SEVEN  YEARS  AGO. 

[From  The  Electrician  (Second  Series),  August  31,  1878.] 

New  Applic.wio.ns  uf  the  Electric  Light. — A  correspondent 

has  written   to  the  Olohe  suggesting  the  use  of  the  electric  light  in 

tunnels.     By  so  doing,  he  says,  the  carriages  would  not  require  to  be 


All  you  uiho  travel  p&st.  to  fidht 
For  us  in  foreisn  pjirts: 
We  wish  GOOD  LUCK  and  SAFE  RETURN; 
^  And  THANK  YOU  nroni  our  hearts. 


l-h«ir  s«n*iiinnf»' 


Draughtsman  :  "  Gott  Stkafe  Scotland." 

[From  the  '■  Wileroid.' 

Studyof  a  B:T.-H.  ( Willesden)  drauglitsman  after  un- 
covering his  drawing  board  the  following  morning. 


my  of  his  efforts  published  in  such  large  type  before  or  given 
nich  a  "  circulation."     At  least,  we  think  not. 

*  *         *         * 

A  poetic  contributor  to  the  '"  Ironmonger  '"  parodies  Long- 
felli'w's  poem,  pointing  a  moral  upon  the  continental  steel 
frauds  which  have  so  rigorouslv  been  exposed  by  our  contem- 
porary. The  first  and  last  three  verses  are  reproduced  below  : 
Tell  me  not  in  weekly  numbers 

There  is  evil  in  niy  scheme  ; 
That  my  cheek  out-cools  cucumbers. 

And  I  am  not  what  I  seem. 
****** 
Lives  of  many  smart  men  teach  us 

We  can  bring  off  deals  sublim.:, 
^'et  the  law  may  fail  to  reach  us 

With  tlie  fate  of  doing  time. 
Time  that's  been  done  by  another 

In  despite  of  all  his  skill ; 
Some  misguided,  botching  brother 

Languishing  in  Pcntonville ! 
Let  me  then  be  uj)  and  doing — ■ 

Doing  someone  every  day. 
( 'heerf ully  the  shekels  wooing, 

Wliile  the  'lun  shines  making  hay  ! 

*  *  «  *        '        " 

It  is  unofficially  rei)orted  from  our  Ztfcbrugge  office  that  Jlr. 
Durtnall  passed  over  the  Flemish  coast,  travelling  east  at  a 
great  pace.  Evidently  he  is  out  trying  his  new  thermo-eiecti  ic 
(or  thermo-syphon)  flving  machine.     He  is  presumablv  testing 

if  fnr  -..artlis- 


suiiplied  with  oil  or  gas,  much  time  and  labour  would  be  saved,  and 
a  uniform  light  would  be  ensured,  not  leaving,  as  is  often  the  case, 
part  of  the  train  in  darkness.  The  carriages  would  be  cooler  and  less 
duly,  the  driver  would  have  a  clearer  view  of  the  line,  and  the  system 
would  he  less  expensive  than  that  at  jM-esent  in  use.  From  l'"rance, 
we  hear  of  harvest  oj)erations  being  carried  on  by  the  same  light. 

The  Telephone  in  the  Fiet.T). — According  to  the  Gazette  de 
Colof/ve.  the  telephone  is  about  to  be  utilised  in  the  German  army. 
The  regiment  attached  to  the  railways  has  been  making  with  this 
api)araUis  some  experiments,  which  are  to  be  rej)eated  by  the 
infantry  regiments.  These  will  use  the  ti'lephone  for  the  advanced 
guard  :;ervice.  The  experiments  in  question  are  facilitated  by  some 
rew  improvements  in  the  telephone,  which  isjirovided  with  arfalarum 
and  an  api)aratus  in  imitation  of  the  bugle,  worked  by  a  magneto- 
electric  current.  Some  important  reviews  of  tlie  troops  are  to  take 
place,  and  will  give  an  0|)portunity  for  forming  an  opinion  as  to  the 
extent  to  which  the  telephone  may  be  utilised  in  mihiary  operations. 


THE  "  POINT  FIVES." 


Mr,  J.  Horace  Bowden  (Poplar). 
Mr.  H.  F.  Street  (.Southampton). 
Mr.  W,  H.  Cooke  (Luton). 
Mr.  T.  Holes  (Bradford), 
Mr.  A,  S.  Blackman  (Sunderland). 
Mr.  C.  S.  Davidson  (Barnes), 
Mr,  A,  H,  Seabrook  (St,  Maryle- 
bone),  I  iiitr). 

.Mr.  G.  W.  SpcneeillMWes(Ke:rl- 
Mr,  J.  W.  Hamo  (York), 
Mr.  S,  T,  Allen  (Wolverhampton). 
Mr.  p.  W.  Purse  (OnrlisloV 


Mr.  W.  G.  Pickvance  (Wrexham). 
Mr.  H.  Gray  (Accrington). 
Mr.  S.  K.  Feddou  (Sheffield). 
.Mr. .).  \V.  Sparks  (W.Hartlepool). 
Mr.J.W.l!eauchamp(VVc8t  Ham). 
Mr,  A,  H.  Shaw(Ilford). 
Mr,  C.  Furnoss  (Blackpool). 
Mr.  C.  M.  Shaw  (Worcester), 
Mr.  H.  A.  Nevill  (Wakolield) 
Mr,  Frank  Ayton  (Ipswich). 
Mr.  C.  N.   Hoflord  (Leeds). 
Mr  S.  K.  Hrltlon  (Cliester). 


>v 


operated    incorrectl/. 
the  motor  aRalnjt  failun 

af,"--.  ,,;  i.  il  d'j:lre'i.  .-.c-.-.i 


IGBAHIC 


^ 


IGRANIC    ELECTRIC    CO. 

LONDON   and   BEDFORD 


_>-^"No  .•  57A-4  Fool-proof  Master 
Switch  for  use  with  "Igranic" 
^clf-acting  Motor  Starters.  The 
button  at  the  side  starts  the 
motor  and  the  lever  at  the  front 
.-.tops  it— by  movement  in  either 
Jirection.  Note  how  the  button 
is  protected  against  accidental 
operation  by  the  surroundinc 
-^  ish,  and  the  lever  by  ribs  on 
Aho  front  cover. 
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STANDARD 

ELECTRIC    MOTORS 


For    Direct    Current. 


for 


ALL  OUTPUTS,  SPEEDS  AND  VOLTAGES. 


SIEMENS  BROTHERS  DYNAMO  WORKS  LIMITED. 

HeadOfficei  CAXTON  HOUSE.   WESTMINSTER.  S.W. 
TelBphono:  Gbrrard  860.  Telegrams]  "  SiByBRALoa,  Vic.  London." 

Supplies  Dept.  :   38  &  39,  UPPER  THAMES  STREET,  E.C. 
Telephone:  City  5350.  Telegrams:  "*  Sihuotor,  Cbnt.,  London." 

HOME  BRANCH  ADDRESSES: 
BipulNGHAM — Central  Ho..  New  St     I     Manchester — 196.  Deansgate. 
Bristol— 30.  Bridge  Street.  Newcastle— 64-68,  Colllngwood 

CARDirr— 89,  SL  Mary  Street.  SHSFrlBLD— 22,  High  St      [Bldge. 

Glasgow — 66,  Waterloo  Street.  I     Southampton^46,  High  Street. 

Branches  In   Principal   Towns  Abroad. 


(le.sign.-i  of  electric  cookers  which  are  described  in  a'series  of 
issued  by  Ferranti  Limited.  ■'.!,■,.. 

»-  Fig.  1  illu,strates  a  type  of  cooker  which  is  suitable  for  prov  .j, 
meals  for  70  to  80  persons  daily.  It  is  a  design  suitable  for  restai  j,", 
or  liotel  service.  It  Is  built  on  substantial  Imes,  the  main  frame  I  q., 
■)f  cast-iron  and  the  ovens,  of  which  there  are  two,  are  suii  j^ 
iigged.     Each  oven  measures  22  in.  by  22  in.  by  22  in.  inside,  !n^ 


1   _  . 

tlie  maximum  energy  consumption  is  4i  kw.  for  each  o\v...  „ 
momiting  the  oven  on  a  cast-iron  plate  is"a  grill,  which  Ls  dividet  ' 
two    compartments,  each    measurin'j    21  in.    bv    1.5  in.     The 


FERRANTI  ELECTRIC  COOKERS. 

The  development  of  the  domestic  and  restaurant  types  of  electric 
cookers  is  proceeding  steadily  from  the  manufacturers'  point  of  view, 
and  the  number  of  users  of  this  class  of  apjiaratus  is  also  increasing. 
Both  electrical  contractors  and  central  station  engineers  are  iissisting 
the  movement,  the  latter  especially  by  furnkhing  electrical  energy  at 
rates  which  place  the  api)aratus  on  a  practical  competitive  footing 
v.ath  gas  and  coal.     CorLsiderahle  interest  attaches  to  many  of  the 


Intkkiou  .sHo\\^NG  Position  of  Element.s. 

t'lU'igy  consumption  of  the  two  grills  is  11  kw.  The  finish  of 
range  is  black  enamel  with  polished  facings,  and.  as  the  illustra 
shows,  it  is  a  handsome  piece  of  kitchen  furniture.  The  contn 
the  variou.s  circuits  is  effected  from  a  separate  board,  which  is  of 
cast-iron  separate  panel  type,  the  fuses  and  switches  for  each  cir 
being  groujied  together  E.nd  indicating  lamps  supplied  m  each  pa 
The  coimections  between  the  control  board  and  the  range  are  can 
in  flexible  metallic  tubing.  A  somewhat  similar  design  of  cooker 
A  small  restaurant  is  :ilso  listed  ThLs  includes  a  single  oven  22 
cube,  with  a  maximum  rating  of  6  kw.,  a  grill  consuming  1,800  wa 
and  three  2-heat  boiluig  plates,  each  rated  at  1,1.50  or  .350  watts, 
separate  ironclad  control  board  is  also  provided,  this  being  of  sim 
constnictiiin   to  the  range  shown  in   Fig.    1.     Fig.   2  illustr.ate 


l'"lli.     1. L.MH.K    KK.VlAr«,\NT    (lIllKI-.H 
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Slecfpic  &  Genepal  Wopk/,  JQ- 

15,  Vidom  e/tmet.  Mondon.  oT  W. 


Horn-type   Lightning   Arresters  for    Indoor  and  Outdoor  Mounting. 


Electrical  Apparatus  up  to  80,000  Volts  &  4,000  Amps. 


Telephone:    5223    VICTORIA. 


Telegram.!    "GABIONAGE  VIC  LONDON." 


domestic  pattom  of  cooker,  which  comprises  a  single  oven,  {;rill  and 
Imiling  plates.  This  is  made  in  large  and  intermidiate  sizes.  In  the 
Irrge  size  the  oven  has  a  cooking  space  of  14?  in.  by  15  in.  by  23}  in. 
1  lie  oven  elements,  which  are  at  the  siele  of  the  cooker,  as  illustrated 
in  Fig.  .3,  are  inider  :!hcaf  control,  and  having  a  rating  of  ."l.JidO,  2,140 
and  l,lfiO  watts.  'I  he  grill  is  rated  at'l,:{.W  watts,  and  the  two  boil- 
intr  plates  are  2-hcat  rating.  1 .1(10  or  300. watts.  In  the  intermediate 
size  of  cooker  the  eookintr  s))aee  in  the  oven  is  13  in.  wide-  by  13]  in. 
eleep  by  If  jl  in.  high.  The  oven  rating  is  2..'50(),  l.C.-)0  and  H.'io  watts. 
The  grill  is  rated  as  in  the  large  size,  and  the  hotl'lates  are  8.50  and 
:?tiO  watt  rating.  A  thirel  boiling  plate  of  the  l-hci",t  type  can  be 
supplied  if  elcsired.  In  the  large  size  of  cooker  the  hotplates  are  8  ^i. 
diameter,  and  7  in.  in  the  int(  rniceliate  size.  In  all  these  cookers 
the  el(  me  nts  are  [  rovidi  d  w  ith  ce;nlact  pins  fitting  into  sockets  ;  this 
^irtangenient  rdmils  of  the  (iisy  n  mov.  I  or  replacement  of  the 
<  l<  ments.'  The  design  of  the  cooker  clemtnt  is  srmewhat  similar  to 
that  employid  in  the  Ferranti  tire,  except  (hat  the  spirals  are  place  el 
horizontally  i^nd  not  vertically.     Fig.  4  explains  this  constnjction. 

In  Fig.  .5  are  shown' the  various  patterns  of  control  boarels  which 
b:ive  leen'' standardised  for  u.so  with  FVrranti  cookers.  Type 
"\\.,\I.T."   isTfitted  with  tumblerswitches^and  Zed   fuses,' and  is 


offered  m  various  sizes.  Type  ''  W.M.R."  is  designed  for  use  with 
lotary  switches  giving  3-heat  control  and  oblong  [lattern  open  wire 
fuses.  The  ironclad  type,  "I.C,"  islittedwith  tumblerswitches  and 
Zed  fuses,  and  the  interior  of  one  of  these  boards  is  shown  in  one  oi 
the  illustrations  in  Fig.  5.  These  boarels  are  made  up  on  the  unit 
principle,  and  any  number  of  ways  can  be  provideel  for.  The  case  is 
of  black  enamel  east  iron  with  bright  facings,  anel  accommodation  is 
jirovideel  for  'bus  bars,  switches,  indier.tors  and  fuses.  Suitable 
bushings  are  furnisheel  for  the  incoming  wires,  and  all  live  intercon- 
ni  eting  parts  are  insulate  el  from  the  ca.se  with  porcelain. 

The  foregoing  have  been  selected  as  exampiles  of  F'erranti  cooking 
apparatus  from  the  catalogue  referred  to.  There  are  other  cookers 
and  kitchen  apparatus,  such  as  carving  tables  and  liot-cupboartLs. 
lapid  water  boilers,  sei;arate  grills,  utensils  in  cast  iron  and  cast 
aluminium,  and  such  acccs.sorics  as  coiniectors,  flexible  cable  anel 
flexibh-  metallic  tubing.  A  copy  of  the  catale)giie,  which  also 
contains  jjarticuliirs  of  F'erranti  fires  which  we  elescribed  in  our  last 
issue,  can  be  obtained  from  the  company  at  their  head  offices,  Central 
House,  Kingsway,  Lonelon,  W'.V. 


[     Fk;.   4. — CoOKKR   El.KMENT.^ 
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G.E.C.  FITTINGS  ACCESSORIES. 

*»  

Thejatest  catalogue  published  by  The' General  Electric  Company, 
(Ltd.)  deals  with  '"Electric  Light  Fittings  Accessories,  K)1.5." 
It  is  the  fourteenth  edition  of  a  volume  which  has  been  a  standard 
work  of  reference  among  electrical  engineers,  contractors,  architects 
and  others  who  have  to  select  accessories,for  electric  light  mstaUations 
of  all  descriptions.  It  illustrates  and  describes  all  the  established 
tj'pes  of  accessories,  and  a  large  number  of  rovel  designs,  ford 
gri])s,  hooks,  screw  eyes,  nozzles,  ceiling  plates,  anti-vibrators,  cord 
sliorteners,  galleries,  shade  carriers,  tillers,  ball  fittings,  counter- 
weight fittings,  chains,  wire  guards,  switch  ]>lates,  wood  block;;. 
reflectors  ;  these  are  some  of  the  many  thmgs  arranged  for  easy 
selection.  The  following  notes  necessarily  refer  to  only  a  few  of  the 
designs,  selected  mainly  for  their  novelty  or  for  their  u.sefulness  to 
installation  engineers  in  the  direction  where  most  business  is  now 
bemg  done. 

OluKsuare. — In  addition  to  the  now  well-kiujwn  tj^Jcs  of  "  Super- 
lux,'  '"  Holo])hane  and  "  Equiluxo  ""  wan^  for  the  scientific 
distribution  of  light,  the  glassware  .section  of  the  catalogue  includes  a 


may  be  used  in  conformity  with  the  present  regulations.  These 
signs  are  supplied  complete  with  chains  and  ceiling  plates  and  are 
pro\'ided  with  an  adjustable  rod  at  the  back.  Different  tyiies  of 
reflectors  may  be  attached  to  this  rod  in  order  to  bring  about  aov 
desired  distribution  of  the  light,  upwards,  downiwards  and  hapjf'. 
wards.  This  design  marks  a  considerable  advance  upon  the  &J,., 
forms  of  solid  bo.v  with  mirror  lining.  1| 

Lanterns  and  Posts. — The  development  of  incandescent  lighl 
with  large  imits  has  led  to  a  demand  for  special  lanterns. 


SpEciAi,  Window  AnvEinisixc  Sr; 


u  C.P.  Fitting  with  Difflsing  Globe. 


list  of  cardboard,  fancy  silk  and  fancy  glass  shades,  many  of  entiiely 
new  patterns. 

Chains. — This  section,  which  deals  with  tubes,  nurls  and  "  S  '' 
hooks  in  addition  to  chains,  has  been  enlarged  by  the  inclusion. 
among  other  novelties,  of  a  new  pattern  rectangular  Imk  chain. 
three  patterns  of  Cash's  ornamental  patent  chain  and  several  fresh 
styles  of  "  S  "  hooks. 

Jie/lerlon: — One  of  the  most  useful  divisions  is  concerned  with 
icllectors  for  shop-window  and  sli()VV-<-asc  illumination.  The 
special  rcgMlati(ms  for  shop-window  lighting  in  war  time  have  made 
almost  comi)ulsory  the  adoption  of  what  is  in  fact  (he  liest  system  of 
illumination — that  of  concentratuig  the  light   upon  the  goods  di;',- 


C'.\.N1>LE  FlTTINa  WITH  MeTAI.  LaMI'. 

ployed  instead  of  allowing  it  to  be  thrown  on  the  pavement  and  into 
the  eyes  of  prospective  cuslomerH.  The  catalogue  describes  new 
ri'llectors  for  "  Striplitc."  and  for  .standard  Osram  drawn-wire  lamps 
(o'give  thin  esMcnlial  result  in  the  most  elTicHcnt  way  under  a  great 
varii-ty  of  crMidilioMH.  Tlir  illuminaling  engitu'criiig  dcparlmcnl  of 
the  company  is  always  willing  In  olTcr  its  services  for  the  best  soliitiiin 
of  diilienll  ]iroblemN  In  illiimlMalion, 

SifiiiK.  AsHcieialed  will)  the  prohletii  of  shop-window  lighting  is  llie 
inHtallation  of  eie(!tric  Higrm.  Various  types  of  signs  are  includeil  in 
the  ciktajogue.  bill  MfKieial  ntlentioii  is  given  to  window  signs  whii-li 


those  included  in  the  new  catalogue  is  a  cheap  industrial  imife 
known  as  the  "  Ordnance  ""  lantern.  This  is  designed  to  take  Osrai 
.Atmos  type  lamps  and  gives  an  ideal  light  distribution  with  the 
lowest  possible  cm'rent  consumption.  For  lightmg  workshops  auci 
other  large  spaces  these  are  very  cheap  and  effective.  Osram  Atnios 
type  lamps  can  also  be  used  with  a  new  form  of  the  "  Highticlil  " 
lantern,  fitted  with  a  ventilated  top  and  special  wirmg  arrangements. 
Where  a  wide  angle  of  illummation  is  required,  as  in  side-street 
lighting,  the  "  Comity  "  lantern  with  specially  designed  Holophanc 
glasswai-c.  illustrated  in  the  catalogue,  is  suitable.  Easy  access  to  the 
Goliath  lanipholder  for  wiring  is  provided  by  an  outer  top  slee\c 
which  can  be  lowered.  The  lanijiholder  is  also  adjustable  for  focus- 
sing pur])Oses.  Many  new  designs  of  lamp-posts  are  shown,  prominent 
among  them  lieing  the  "  Whiteway  Cluster"  types  which  give  an 
original  decorative  effect  m  main  titreet  lighting.  Associated  with 
this  .section  is  a  scries  of  h'on  brackets  for  clamping  to  poles  or  fixing 
to  walls.  j 

Shij)  Fillhif/s. — An  exceptional  degree  of  mgenuity  is  displayed  bj 
the  novelties  among  these  Httings.  which  cover  not  only  saloon,  cabin 


lliiMi  t'.V.  l''rrTiNG 


deck  and  bulkhead  fittings  and  cargo  clusters,  but  outside  fit  tin! 
suitable  for  docks,  wharves,  railways  and  ship  yards.  One  of  if 
new  designs  is  a  neat  detachable  casting  for  converting ^bnlklic^ 
(iltings  from  one-light  to  two-lights  at  a  trilling  cost.  All  the 
iron  liftings  arc  now  supplied  so  that  one  si/.e  is  .ullicieiil  for  c 
ciiU'  or  (wo  lights,  the  cliaiigc  from  one  to  l»o  ligli,  .  being  maili 


uionient. 

tiaiid  iMiniis.—  Sixticn  (yiics  of  liiii 
catalogue.  Particular  iiilerest  attacln 
lamp  Imilt  Hirongly  of  hard  wood  with 


ii]i|>s  arc  Mieiiliniicil  in  tk 
II  ihe  riKilor  car  iiis|i<  .Men 
ailed  l>a-c.      .\iilliiiig...»l'l 
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Make  the  most 

of     your     opportunities 
and    sell 


BRITISH     MADE     WIRE 

LAMPS 


11 1 III!  THE  LAMP  WITH  A  LIVING  IN  IT  Imiinmmii im 


IBB 


\ 


Advi.  o/  Pope's  Electric  Lamp  Co.,  Ltd.     Aho  makers  of  Carbon  and  Radiator  Lamps.    Hythe  Road,  WiUesden.  N.W. 


SPECIFY 


msUrfimcTm    ^^^^^  "*  ^^^^ 


They  are  giving  satisfactory  service  in 
all  parts  of  the  world,  having  a  reputa- 
tion for  durability  and  immunity  from 
Hiults,  even  under  the  severest  service- 
conditions.  Manufactured  in  one  of 
the  most  modern  equipped  factories  in 
the  world,  they  are  in  every  sense  of 
the  word 

HIGHEST  GRADE. 

OUR  ENGINEERS   ARE   AT   YOUR   SERVICE. 
Works :  North  Woolwich,  London,  E. 

BIRMINGHAM.     GLASGOW.     LEEDS. 

CARDIFF.      MANCHESTER. 

SYDNEY.    JOHANNESBURG.    BUENOS  AIRES. 
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Manufacturers  of 

PHOSPHOR  BRONZE, 

GUN  METAL,  MANGANESE  BRONZE, 

Brass  and  Copper 

Tubes,  Sheets, 

Rods,  Wire,  and 
CASTINGS. 

PHOSPHOR  TIN. 

PHOSPHOR  COPPER. 

CHARLES  CLIFFORD  &  SON,  Ltd. 

BIRMINGHAIVI. 


Ferranti  Ltd 

Csntral  House,  Kingsway,  L«ndon,  W.C. 


be  better  for  motor  ear  j)its  or  for  machinery  repairs  where  an  upward 
Jight  is  needed. 

Sufficient  examples  have  now  been  mentioned  to  suggest  tli? 
variety  of  fittings  and  fittings  accessories  listed,  but  tliose  will  scrv, 
to  indicate  their  up-to-date"  character.  ('o])ies  of  this  catalogue 
are  available  for  engineers,  contractors  and  consult.inis  on  applica- 
tion to  The  General  Electric  Company  (Ltd.). 


CRANE  ACCESSORIES. 


The  Palmer  type  safely  limit  slop  for  electric  crane.>;  and  hois;- 
brings  the  hoist  block  to  rest  within  2  in.  of  any  given  point.  Thi 
exceedingly  accurate  stopping  i)  accomplished  indepimdently  of  load 
or  S])eed  conditions,  and  is  not  affected  by  ajiy  stretching  of  the 
hoisting  rope.  It  cuts  olf  the  motor  current  and  ensm-es  quick 
stopping  by  applying  a  dynamic  brake.  It  ir,  not  geared  to  the  hoist 
nor  oj)erated  by  a  travelling  nut.  but  Ls  o|X'rated  by  a  trij)  rope,  so 
arranged  that  the  hoi:;ting  block  cannot  fail  lo  engage  w  ith  it  at  the 
upper  limit  of  travel.  Having  slopped  tlie  upward  movement  of 
the  hoisting  block,  it  leaves  it  free  to  be  lowered  by  simply  reversing 
the  controller.  The  limit  stop  can  then  be  easily  reset  by  pulling 
on  a  hand  rope.  It  nuiy  be  u.sed  with  any  type  of  reveisible  crane 
controller,  provided  that  the  tyite  of  controller  is  stated  when 
ordering.  It  wanmsule  in  capacit ies  up  to  2.5  ii.p.,  110  volts  and  up  to 
50  II.P..  2:?0  and  50(1  volts. 

.Another  interesting  crane  accessory  is  an  interrupted  gear  limit 
switch  for  automatically  stopping  electric  cranes  and  other  machines 
on  completion  of  a  given  cycle  of  oiieralions.  or  on  reaching  a 
predetermined  limit  of  travel.  It  is  arranged  for  mechanical  con- 
nection lo  the  operatuig  shaft  of  the  mechanism  to  be  controlled,  and 
must  l)c  electrically  connected  lo  a  magnetic  switch  or  shunt  Iri]) 
circuit-breaker.  The  limit  switch  can  be  i?sid  as  a  normally  closed 
device  in  conjunclion  witli  a  magnelic  .switch,  or  as  a  normally  open 
device  in  coniieclion  with  a  shunt  trip  circuit-breaker.  Clapper 
switches  are  designed  for  use  with  thin  limit  switch  in  installations 
where  no  oilier  magnetic  switch  is  cm))loyed.  If  the  controller 
itself  is  e(|iiip|>ed  with  a  magnetic  switch  a  clapper  switch  is  not 
reipiired. 

f  J"he  limit  switch  itself  consists  of  an  interrupted  gear  motion, 
supported  on  a  base  easting,  and  totally  enclosed  by  a  pressed  steel 
cover  elainpingfa  niblH-r  giiskel  on  the  base  caisliiig.  making  a 
llioroiiglily  weatherproof  device.  The  inleiniptcd  motion  is  driven 
by  a  shaft  arranged  with  a  flexible  ho.se  ^iipling  and  a  threaded  stud 
for  screwing  into  the  end  of  the  driving  shaft.     The  connections  lo 


SWITCHQEAB.   TBANSFOBMEBS,  METEBg; 
ELECTBIC    HEATINQ    &    COOEmO    APPABATU8, 

Writf  for  Binder  "If." 


th,>  limit  switch  are  brought  out  through  a  chamber  which  is  arran] 
to  receive  the  incoming  conduit.     The  interior  mechanism  of 
switch  is  made  accessible  by  sim])Iy  removing  the  steel  cover, 
facilitating   repaur,   and    a<Ijustments.     The   range   of   adjustnK 
|iiovided  is  from  a  minimum  of  one-quarter  of  a  revolution  to] 
maximum  of  30  revolutions.     Unless  otherwise  specified,  this  lii 
switch  \^ill  be  fiunished  a  i  a  normally  closed  device  for  use  withl 
magnetic  switch. 

The  Igranic  Electric  Co.  manufacture  these  crane  accessories  a 
also  a  number  of  jiat terns  of  lift  controllers.     We  may  mention 
rc\ersible    controller   for   cellar   lifts   and   short   lift   hoists.     T 
cf|uii)ment  is  self-contaijied.  and  consists  of  a  drum  ca.se  contain 
the  line  and  reversing  switch  and  resistance  switch,  with  a  space 
the  back  containing  the  armature  starting  resistance.     Only  a  singll 
step  of  starting  resistance  is  jirovided,  and  one  ciu-rent  relay.     Tlid 
motor,  therefore.  i>^  brought  up  to  speed  in  two  steps,  one  correspond- 
ing to  the  speed  obtained  with  all  resistance  in  circuit,  and  the  oiIht 
to  the  speed  obtained  with  all  resistance  short-circuited.     The  mo;or 
,  is  started,  stopped  and  reversed  by  means  of  the  drum  switch  wiiich 
is  usually  connected  directly  to  the  hand  cable.     At\the  two  liiniis 
of  travel  the  lift  may  be  sto)))ied  by  buttons  on  the  cable.  >  The 


iNTKlUtrpTED    Ci:\K     LlMIT 

Switch.     (Cover  removed 


operating  ])arts  of  the  controller  are  enclosed  in  the  drum  case,  and 
arc  thus  (irotected  from  dust  and  dirt.  The  resistance  is  ventilated 
but  enclosed.  The  controller  is  suitable  for  110  and  220  volt  circuits 
only. 

.\  small  slow  hrcal<  drum  reversing  sw  itch  for  high  torque  polypha,se 
induction  motors  is  a  olher  tyj  o.  which  rniiy  be  thrown  across  the  line, 
forusc  with  electric  lift.s.  This  enclosed  drum  switch  meets  the  demand 
for  a  reversing  switch  for  use  on  small  idi-ctric  lift  equipments.  It  is 
designed  primarily  for  use  with  high  resistance  rotor  squirrel  cage 
polyphafle  induction  motor.':,  which  do  not  take  more  than  two  and 
one-halt  to  three  times  normal  current  when  thrown  across  the  line. 
It  is  three  pole  and  disconnects  all  three  lines  of  a  three-phase,  or 
lwo-j)hase  three-wire  circuit.  On  a  two-phase  four-wire  system  one 
lead  is  ])ermanently  connected  lo  the  motor.  With  lift  eipiipments. 
the  o|)erating  device  in  the  car  must  be  |irovidcd  with  a  centering 
cable  or  similar  arrangement.  The  insxiiiiiini  rsiiiiL'-;  are  .">  h.i>., 
1 10  volts,  or  7.1  ii.f..  220  to  550  volts. 


INSULATION 


The  o:!>  satisfactory  substitute 
\itusiu.s'Wlre:  also  for  flexible 
leads,  etc.",  AMPLE  STOCK.S. 

H.  HARTJEN  &  CO..  8B87.H0BI.E  STREET.  LONDON.  E.C. 


One,  Two  &  Three  Phase 
MOTORS. 


I..VN<;iM).N 

■ad    Offici-:     I  III.     c:\NM)N 
Works:   Uurmudy    Road. 


).vvii<:s  .Moioit  (lo. 

iKi  I  1.    n)NnoN.    I'.c;. 
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Regarded  with  the  eye  of  the  motorist  the  strategy  of  the 
Grand  Duke  must  always  remain  as  a  marvellous  example  of 
the  value  and  use  of  the  reverse  gear. 

First  Shift  Exgixeer  :  '"  What  do  you  think  of  the  new 
chief  ?•'  . 

Sf.cond  Shift  Exgixeee  ;  "  Well,  he  seems  to  think  that 
what  he  thinks  he  knows  he  knows,  but  I  know  he  knows 
what  he  knows  he  thmks  he  knows' is " 

(llair.  "  breaker  "  conies  out  !) 

*         *         *        * 

The  recent  L.N.W.R.  accident  near  Stowe  tunnel  was 
attributed  by  one  of  the  lay  papers  to  the  breaking  of  a  ""  com- 
municating "  rod.  The  Railway  Expert  in  the  "  Morning 
Post,"  however,  felt  that  the  opportunity  was  too  good  to  miss, 
and  delivered  himself  somewhat  as  follows  : — 

"  1  tie  Irish  iiiKiJ  was  drawn  by  two  locomotives,  the  '  Stewart,"  r. 
ncn-jrcnl  bogey  engine,  and  by  the  '  Euryahis,'  with  leading?  bogey 
wheels.  .  .  .  Just  tefore  reachina  the  point  of  passing,  the  heavy 
steel  rod  of  the  up  engine  broke  under  the  strain  of  the  mighty 
blows  it  was  delivering  in  its  impact  with  the  permanent  wav." 
A  metliod  of  railway  traction  by  the  "impact  of  a  heavy  steel 
rod  with  tlie  jiernianent  way  "  is  a  discovery,  in  the  light  of 
which  the  L.X.W.R.  may  regret  having  undertaken  the 
electrification  of  its  suburban  lines  ! 


The  latest  half-watt  lamp  storv  is  vouclied  for  bv  a  corres- 
]Mindent.  A  friend  of  his  had  "installed  a  200  c.p.  200-volt' 
Wotan  half-watt  lamp  in  the  dining  room  over  )iis  shop,  the 
room  oveilooking  a  main  thoroughfare.  One  evening  he  and 
his  wife  had  left  the  liouse  in  charge  of  two  boys  (12  and  10), 
■who  commenced  to  quarrel  as  to  \\hether  the  lamp  should  be 
turned  on  or  not.  A  bright  fire  was  burning  in  the  room  as  it 
was  a  cold  evening.  The  lads  punctuated  tluir  disagreement 
by  quickly  switching  the  light  on  and  of!".  The  flicker  of  the 
fire  light  on  the  ceiling  (the  blinds  weie  not  drawn)  alternating 
with  the  /brilliant  flashes  from  the  half-watt  lamp  attracted 
attention  in  the  street,  wliere  a  crowd  began  to  gatlu-r.  Being 
early  dosing  day,  the  effect  in  the  upstairs  windows  was 
lieightened  by  the  surrounding  darkness,  and  the  rumour  soon 
spread  that  .So-and-So"s  shop  was  on  fire.  The  shopkeeper 
was  warned  by  tclejilione  ""  that  his  place  was  ablaze,  and  a 
<  rowd  of  3,000  people  was  doing  nothing  to  put  the  fire  out." 
^\hen  he  arrived  he  found  that  the  police  werr;  climbing  into 
the  house  along  a  balcony  from  the  adjoining  premises.  They 
discovered  the  two  imps  still  flicking  the  light  on  aird  off,  quite 
oblivious  of  the  excitement  they  liad  occasioned  ! 

The  story  should,  of  course,  be  concluded  with  the  usual 
statt'ment  that,  '"  in  spite  of  the  mental  agitation  to  which  it 
was  subjected,  coupled  with  the  shuffling  of  (;,(X)0  feet  and  thr 
subdued  hush  of  ."i^OOO  people,  the  lamp  is  still  burning  !  '" 


Ei.ErTRK'Ai.   Terms    Illvstrated.     A    Shade    Carrier. 

[From  Cllonr's  Calendar. 

The  following  extract  fiom  an  Amei-ican  contemporary  is 
approjii lately  phrased,  as  the  italics,  which  are  ours,  clearly 
provf  :  - 

A  vvx  of  land  in  the  hean  of  Pittsliurgli  dammed  the  How  of  trade 
i-cross  the  city.  Sewers,  water  pipes,  cable  ducts  and  conduits  of  all 
clas.ses  had  to  be  lowered  when  this  "  hump  "  was  cut  down.  The 
relocation  of  wires  and  cables  for  thirteen  service  companies  in  all  the 
confusion  of  blasting,  digging  and  hauling  was  accomplished  with 
practically  no  interruption  of  service. 

But  there  must  have  been  some  interruption  in  the  language 
service,  even  in  Pittsburgh  ! 

THIRTY-SEVEN  YEARS  AGO. 

[From  The  Electrician  (Second  Series),  Sept.  7,  1878.] 
Protection  ag.unst  Lightning. — All  owners  should  follow  Mr. 
Anderson's  strong  recommendation  that  competent  persons  be 
employed  not  only  to  erect  but  periodically  to  test  lightning  con- 
ductors at  every  point  where  they  may  be  required.  In  Paris,  he 
says,  and  other  French  towiis.  there  exists  a  regular  system  of 
inspection  and  testing.  Those  who  have  the  charge  of  our  pul>li(r 
buildings  should  lose  no  time  in  looking  to  this  matter.  The  season 
of  thunderstorms  is  not  yet  over,  and  as  things  stand  now  the  Bislio]) 
of  Peterborough,  sitting  on  his  episcopal  throne,  may  any  Sunday 
become  the  vehicle  of  an  electrical  discharge,  struggling  like  a  giant 
to  reach  its  native  earth  by  way  of  the  verger's  mace.  We  wish  his 
lordship  MO  harm  ;  ycl  wecaniHil  I)mI  recall  Sydney  Smith's  celebrated 
dictum  (HI  ihc  iikisI  cIVihIikiI  way  'if  calling  allcniion  ti)  a  neglected 
danger. 


THE  "  POINT  FIVES." 


Mr.  J.  Horace  Bowden  (Poplar). 
Mr.  H.  F.  Street  (Southampton). 
Mr.  W.  H.  Cooke  (Luton). 
Mr.  T.  Roles  (Bradford). 
Mr.  A.  S.  Blackman  (Sunderland). 
Mr.  C.  S.  Davidson  (Barnes). 
Mr.  A.  H.  Seabrook  (St.  Maryle- 
bone).  I.ing). 

Mr.  ('•■\X.  Spencer  Hawes  (Head - 
Mr.  J.  W.  Hame  (York). 
Mr.  S.  T.  Allen  (Wolverhampton). 
Mr.  F.  W.  Purse  (Carlisle). 


Mr.  W.  G.  Pickvance  (Wrexham). 
Mr.  H.  Gray  (Accrington). 
Mr.  S.  E.  Feddon  (Sheffield). 
Mr.  ,1.  W.  Si)arks  (W.llartlepool). 
Mr.J.W.Beauchamp(We8t  Ham). 
Mr.  A.  H.  Sha\v(Ilford). 
Mr.  C.  Furness  (Blackpool). 
Mr.  C.  M.  Shaw  (Worcester). 
Mr.  H.  A.  Nevill  (Wakefield) 
Mr.  Frank  Ayton  (Ijiswioh). 
Mr.  C.  N.  Hefford  (Leeds). 
Mr.  S.  E.  Britton  (Cheater). 


PLATINUM 

J.   BLUNDELL   &   SONS, 

GOLD.  SILVER  i  PLATINUM  REFIMERS.  199,  WARDOUR  STREET,  W 

"  Goiillplat.  Ox..  London."  4746  Geirard. 


Ferranti  Ltd 

Central  House,  Kingsway,  London,  W.C. 

SWITCHQEAB.   TBANSFOBMEBS,  HETEB8. 
ELECTBIC    HEATINQ   &   COOKINQ    AFFABATU8. 

ITrite  tor  Binder  "  S," 
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SOEMENS 


STANDARD 

ELECTRIC    MOTORS 


ALL  OUTPUTS,  SPEEDS  AND  VOLTAGES. 


6ltMENi)  BROTHERS   DYNAMO  WORKS  LIMITED. 

Head  OFFICE!  CAXTON  HOUSE,   WESTMINSTER.  S.W. 
Tolophono:  Gbrrard  860.  Tologramsi  "  SiBuanALoj.  Vic.  Lcnoon." 

Supprles  Dept.  :   38  &  3q.  UPPER  TMAAIES  STREET,  E.C. 
Telophont:  City  5350.  Tolvrams:  "  Siemotok.  Cent.,  London." 

HOME  BRANCH   ADDRESSES: 
Birmingham— Cantral  Ho..  New  St         Manchester— 1%.  Dsansgate 
Bristol— 30.  Brl.-;go  Street.  Newcastle— 64-68,  Colllnewood 

Cardiff- 89,  St  Mary  Sneet  Sheffield— 22,  High  St      rBldgs. 

Glasoow— 66.  Waterloo  Street  Soothampton— 46.  High  Street 

Branches  In   Prlncioal   Towns  Abroad. 


SINGLE-IUMBLEF   DOUBLE-POLE   SWITCHES- 

Tilt-   lenii  siiiglf-tuiiibler  duuMe-iJolc  .swiuli  is  meant   to  convcv 
that  the  device  in  question  is  a  tumbler-action  switch  for  double-pole 
connection.     Thiis.  mstead  of  the  u.sual  coupling  together  of  two* 
separate  single-way  tumbler  switches,  the  combination  on  one  base 
of  ordinary  size  is  arrived  at. 

So  far  as  we  know.  Jlessrs.  A.  P.  Limdberg  &  Sons  are  the  onlv 
nianufactiners  of  switches  of  this  kind,  and  their  lO-ampere  surface 
and  .5-ampere  flush  patterns  are  respectively  shown  in  Figs.  T and  2, 
the  scale  beini.'  nm  iliir.U  tlic  ;iitual  size. 


Km.    I.  — 10    \MI'KI1K  SiFtlACK  SWITCU. 

The  .5-am|)ere  size  ih  also  made  for  nurfiice  work,  and  various 
patterns  of  cover  (metal  or  porcelain)  are  available,  the  metal  covers 
tor  .-nrfaco  work  l>eing  genernlly  lined  inside  with  libre.  This  type 
><f  Hwilch  if  largely  used  i.i,  electric  healing  and  cooking  apparaiun. 
ill  conjunction  with  some  other  type,  for  varying  I  he  number  or 
1.1  Miigenwnt  of  the  heating  Hcolions  in  circuit.  Some  of  llieNc 
groMi.ings  are  im  follows:    Double  pole  with  .series  parallel,  double 


jiole  with  series  parallel  and  off.double  pole  with  "  Twinob."  double 
]io1p  with  ■■  all  or  part."  and  double-pole  with  special  switch. 

.\lthough  the  details  of  these  controls  are  decidedly  iuterestine 
I  li..-y  are  only  of  practical  concern  to  designers  and  makers  of  electric 
heating  apparatus,  who  should  write  for  the  firm's  special  liot  "  H.' 
riie  uses  to  which  these  switches  can  be  put  in  lighting  installatjgn, 
i  ■  a  matter  of  more  general  interest,  and  two  such  uses  are  sho^" 
liiTs.  3  and  4. 


When  a  lamp  (or  grou])  of  lamps)  is  on  an  out-of-door.-:  < 
in  a  cellar  or'other  more  or  less  damp  jjlace."  it  is  decidodlv  I.  1  :n 
for  various  reasons,  to  break  the  circuit  bifbbth  poles  (as  in  I'il;.  '■'. 
than  to  ufie  a  single-\v^  v  -witcli.  The  sameVarguments  apply  als 
to  the  contiol  of  ]ilui;->o(  k,  1  -  1  I'Il'.  4).  an  "additional  one  being  tha 
there  is  no  chance  ot  Vim,  L  a\  ;i|l  if  the  socket  is  entireh'  "dead 
u  lien. off. 

It  should  be  obvious  that  these  compact  forms  of  doul)le-pol 
iwiteh  are  also  useful. in  laboratory,  lectm-e  and  testing  work,  and  01 
\  arious  classes  of  practical  apparatus  in  wide  use. 


EDISWAN  SILK  SHADES. 


The  season  i^  now, approachiiig  when  the  public  wiUbe  improvinf 
their  lighting,  arrangements,  inore  especially !  regarding --lamps  ant 
shades.  -  It  is  doublful^if  many  riewVsch'emes. will" be  introduced  01 
account  of  the  general  feeluig  for  .'.'  household  econoiny.'^'but  ne\\ 
shades, shotdd  replace  those,  which'  have'  seen  the  previous  .seasoi 
through.  We  have  knowii' for  some. little' while  that  the;Edison  & 
Swim  (.'om|)any.'( Ltd.).' Ponders  Knd.- have  Ix-en  doing  .e.xceedingl\ 
Well  ill  their  silk  sha'ie  ilr|>,i.i(mcnt.'but"tliis':s  the  first  opportuhil\ 
we  have  had  of  r.illiip.'  :iin  ^jieeial  note'to  this  iiuportant'bfanch  ol 
the  firm's  maniil.iri  luc^.      -\  ileal  liltle  stilV-covered  booldet  of  silkr 


l^^ 


mm 


Sl'KCIMKN    Il.I.rsTl!  ATli 


II-    Kills 


has  been  forwardeil  to  us.  which  contains  nearly  oil  ditferent  tints)  I 
reds,  greens,  blues,  browns.  &e..  with  a  large  .sample  attache<l 
enable  a  ])rosi)ective  buyer  to  test  the  ciualily.  All  shades  can 
re-covered  in  a  similar  fa,shion  to  match  others,  and  old  patb 
Hliades  can  be  rciiov.ated.  lllustr.it ions  are  given  of  some  of 
work  recently  executed  on  stock  linen,  bill  it  is  also  a  specialilj 
this  department  to  make  for  all  indivklual  rctpiircment.s. 
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I\)NOMETER  LEAD  FURNACES  FOR  CABLE  WORK. 

\    iii-w    oas-tiieil    furnace    specially   designed    for   use    witli    lead 

-IS  for  covering  electric  cables  has  been  supplied  to  the  principal 

,    I.- making  companies  in  this  country  by  the  Monometer  Mfg.  Co.. 

\  iitihouse-street.' Aston.  Birmingham.     There  are  several  interest- 

II   i.atures  embodied  in  this  furnace,  among  which  we  may  mention 

1)  I'vice  for  automatically  controlling  the  temperatiu-e  of  the  melting 

111.   the  prevention   of   oxidation,   the    means  for   charging    the 

I  nace.  and  the  special  form  of  flow  pipe,  tlirough  which  the  lead 

'  -onducted  from  the  melting  pot  to  the  container  of  the  hydraulic 

■ss.  — ' 

riie  melting  pot  is  arranged  at  a  considerable  height  from  the 

lund  in  order  that  the  molten  metal  may  flow  by  gravity  direct ;  an 

enious  billett  charging  device,  comijrising  an  ingot  bucket,  con- 

,or  chains  and  gearing,  enables  a  pig  of  lead  to  be  elevated  easily 

ni  the  ground  level,  and  automatically  discharged  into  the  melting 

by  a  strong  youth,  and  thus  much  hard  work  for  the  operator  is 

lided.     The  sliding  doors,  which  close  the  chamber?  above  the 

Iting  pot.  can  be  readily  ojiened  or  closed  from_the*:ji-oimcI  level 

:  iHcial  levers.        -  ,   ^  :_       .- 


MONOMETEK  LeaD  FtTKNACBFOB  CABLE  WoRK. 

The  liealmg  arrangement  comprises  a  number  of  low-pressure  ga> 
irners  of  pecidiar  internal  formation,  by,  which  a  thorough  ail 
ixture  of  gas  and  air  is  obtained,  resulting  in  intense  heat  with  ^i 
ety  low  consumption  of  ,ga.s.' The  pressure  and  volume  of  gas 
'PHHed  to  each  individual  burner  are  equali.sod "  by  feeding  the 
hole  of'the  burnersifrom  a  common  chamber,  which  acts  as  a 
■niral  reservoir.  'I'he  tem])eratiire  of  the  melting  metal  is  pr<- 
(Mteil  from  exceeding  a  pre-determined  nia.ximum  by  the  use  of  an 
\ilusive  device  knoun  as  the  Monometer  heat  controller,  which 
pi-ialcs  on  the  thermostatic. jirincipic  and  automatically  reduces 
III-  supply  of  giw, to  the, burners  immediately  the  molten  lead  has 
ltaiii«<l  the  desired  tcm|)erature.  This  predetermined  maximum 
■i  variable  merely,  by -turning  an  external 'knob,  thu;)  allowiiig  the 
emperature  to  be  net  at  anything  within  a  range  of  200°F. 

As  is  well  known,  lead  is  most  susceptible  to  oxidation,  with  a 
onsef|Uorit  formation  of  dross,  and  not  the' least  interesting  point 
■f  th(-  Monometer  furnace  is  the  arrangement  made  for  preventing 
his  action  ;  the  inert  ga.ses  from  the  bunscn  burners  are  coiiduclcd 
ide  Hueii  to  a  closed  chamber  over  the  melting  |iot.  which  not  oily 
.revents  oxidation  but  iitili.ses  the  heal  of  the  gii,i  which  would 
)therwise  be  wasted.  By  llic  combination- of  the  heat.  c:ontrollei 
inrl  means  for  the  prevention  of  oxiilation  the  amount  of  dross  made 
\V  the  .Monometer  funiace  is  inappreciable  ;   in  fact,  one  firm  wliicii 


CONDUIT 

that  is  our" speciality  ' 

We  offer  Contractors  and 
Electrical  Engineers  Con- 
duits that  will  give  entire 
satisfaction. 


We  have  gained  the  reputation 
for  giving  sterling  service,  and  this 
accounts  for  the  solid  progress 
made  by  us. 

Our  Conduits  and  Fittings  have 
absolutely  smooth  interior  and 
exterior  surfaces,  and  are  covered 
with  a  special  insulating  enamel 
that  is  flexible,  durable,  tenacious, 
rust  and  acid  proof,  that  does 
not  chip,  peel  or  corrode. 


In  addition  we  pay  much  attention 
t(i  Conduit  Fittings,  xithich  have 
ccjually  the  same  care  as  our 
Conduits. 


GARRISON   LANE, 
BIRMINGHAM. 


London— 

113-1 17,Charing  Cross  Rd.,W.C. 
Manchbstbr— 

1 6.  Corporation  Street. 
Glasgow— 

72a.  Waterloo  Street. 
Nbwcasti^ — 

61-65.  High  Bridge. 
Bristol — 
11,  DenmarkStreet. 


Leeds- 

6,  White  Horse  Street 
Liverpool — 

96,'Whitechapel. 
Swansea — 

H.Heathfield  Street 
Cardiff— 

♦.Westgate  Street. 
Abbrdbbn — 

1,  Crlmon  Place. 
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The  best  types  of 

SURGE  ARRESTERS 


are 


Moscicki  Condensers 

GILES'   VALVES 
WATER  JETS 


Sol:  M<ikrr.-< 


ISENTHAL  &  CO 


(DEPARTMENT     4) 


Denzil  Works,  Neasden,  London,  N.W. 


an  increasingly  large  demand  for  A.C.  motors  suitable  for  industri; 
purposes.     The  polyphase  induction  motor  has  been  applied  wit 
great  success  to  practically  every  indastrj%  a  fact  which  Is  due  to  thl 
simplicity,  reliability  and  high  efficiency  over  a  wide  range  of  load! 
(if  well-designed  motors  of  this  type. 

The  great  advantage  of  slip-ring  over  squiiTel-cage  motors  is  I 
tlicy  will  exert  full-load  or  over  full-load  torque  at  starting, 
taldng  cm-rent  approximately  equal  to  the  full  load  or  corresponJ 
overload  current.     This  is  effected  hv  insertmg  resistance  inl 


has  installed  the  furnace  saves  Is.  Id.  per  ton  in  drosa  alone.  The 
flow  pipe  for  conducting  the  molten  lead  from  the  melting  pot  to 
the  container  of  the  hydraidic  press  is  telescopic,  so  that  when  the 
container  is  full  the  flow  |)ii)e  may  be  withdrawn  out  of  the  way  to 
(>iial)lc  the  ram  to  (IcsicimI  and  extru('e  the  molten  metal. 

B.T.-H.  POLYPHASE  INDUCTION  MOTORS. 

Alternating  current  is  now  imiversally  adopted  in  modem  schemes 
frr  Ihe  Irarsmission  of  electric  power,  with  the  result  that  there  is 


Details  of  Ixsulated  Cable  CoupLrso. 

rotor  circuit  tlnough  the  medium  of  the  slip-rings.  When  the  mot 
has  rim  up  to  speed.' the  slip-rings,  and  consequently  the  starti 
resistance,  are  short-circuited.  Speed  variation  can  be  obtained  ■ 
a  slip-ring  motor  by  riuuiing  the  machine  with  varying  amoimts 
resistance  in  the  rotor  circuit. 

The  British  Thomson-Hotiston  Co.'s  two  and  thi'ee-phase  indi 
tion  motors  are  made  in  the  following  three  types  :  Type  I :  For  ■ 
>mall  slip-ring  machines  and  for  some  of  the  small  high-speed  squirri 
rage  machtncs  ;  Type  IR  ;  for  all  small  squirrel-cage  machines  wi 
I  lie  exception  stated  above  ;  Type  IX  for  all  medium  and  large-si/.' 
machiies  both  squiiTel-cage  and  slip-ring. 

These  motors  will  carry  the  overloads  given  in  the  following  taftl 


Listed  rating  of  motor. 

Below    2  H.P.   

„     25  H.P  and  not  below  2  H.P. 

..  100  H.r.  and  not  below  25  h.p. 
100  II. p.  and  over 


Overload. 


Duration  of  overloa' 


" 

))ur  cunt. 

5  minutes  - 
30  minutes 

1  hour 

2  hours 

The  motors  will  also  carry  a  maximum  momentary  overload  torq 
equal  to  that  of  twice  full-load  torque. 

.Ml  induction  motors  give  rise  to  a  laggmg  current,  i.e..  they  can 
the  alternations  of  the  current  in  the  mams  to  which  they  are  <•< 
nectcd  to  ocx'ur  soii'.ewhat  later  than  tliose  of  the  voltage.  Tliir.  li 
the  effect  of  increasing  the  current  taken  by  the  motor,  causing  t 
apparent  watts  as  obtauied  from  the  jiroduct  of  the  reading  of  t 
ammeter  and  voltmeter  to  exceed  the  power  or  actual  watt-ininit 
mea.sured  by  tlie  watt-meter.  The  ratio  of  the  actual  watt-input 
the  a])parent  watts  is  termed  the  i)owcr  factor,  and  this  is  alw  ;iy,-i  li 


W-«' 


Ili'lO  II. r.  TnilKK-rilAHE  MOTOH  WITH  Fl.AMKPUOOF  SLIP-KINO  ENX'LOSURE. 


Dkip-phooi-  Squihkkl-oaok^^Induition  Mok 
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FERRY 


CONSTANTAN 


♦♦ 
«« 
«« 
♦♦ 


WRITE    FOR   PARTICULARS    OF     FOURTEEN     GRADES    OF 

British-Made  Resistance  Materials 


TO:- 


♦♦     MAKERS: 


H      HENRY  WIGGIN   &  CO,  Ltd., 
::      George  Street,  Birmingham. 


LIONEL  ROBINSON, 

3,  Staple  Inn,  London,  W.C. 


tlii'.n  uiiily.  For  examplo.  a  power  factor  of  0!).  or  !MI  jkt  cent,  us 
it  is  generally  termed,  signifies  that  only  HO  |)er  cent,  of  the  ciurcnt 
and  consequently  of  the  ap])arent  watts  is  available  for  ufieful  work 
in  driving  the  motor.  The  idle  ciurent  (i.e.,  the  remaining  current 
in  the  example)  represents  no  loss  of  energy  beyond  that  abfiorbed 
in  heating  the  conductors.  A  low-power  factor,  however,  necessi- 
tates a  greater  current  in  amperes  for  a  given  horse-power  of  the 
motor,  thus  entailing  the  use  of  larger  cables  ;  it  may  also  seriously 
affect  the  voltage  reguliition  of  the  supjily  sy.stem. 

The  commercial  efficiency  of  an  induction  motor  is  the  ratio  of  the 
work  done,  i.e.,  the  horse-power  (equivalent  watts)  given  out  by  the 
machine,  to  the  actual  watt-input  a,s  measured  by  the  watt-meter. 
The  product  of  power  factor  and  efficiency  is  termed  apparent 
efficiency.  It  is  thus  of  great  importance  tliat  motors  should  have 
an  apparent  efficiency  of  the  highest  possible  value,  and  we  gather 
that  particular  attention  has  therefore  been  paid  to  this  factor  in  the 
design  of  B.T.-H.  induction  motors. 

S|)eed  variation  can  be  obtrjned  on  slip-ring  motors  by  inserting 
varying  amoimts  of  resistance  in  the  rotor  circuit.  Wlien  an  niduc- 
tion  motor  is  run  with  resistance  in  the  rotor  circuit  it  lo.ses  its  shimt 
characteristics  and  behaves  like  a  D.C.  .series  motor,  changes  in  load 
autsing  corresponding  variations  in  speed.     Speed  variation  can  also 


be  obtained  on  botli  sli])-riiig  and  squinel-cage  motors  by  providing 
them  with  means  for  altering  the  numln^r  of  poles.  Both  slip-ring 
and  squirrel-cage  induction  motors  can  be  run  equally  well  in  either 
direction.  \n  the  case  of  three-phase  motors,  reversal  can  be  effected 
by  interchanging  any  two  of  the  three  stator  leads,  and  in  that  of 
two-pha.se  motors  by  interchanging  the  stator  leads  of  one  of  the 
jjhases. 

The  clearance,  or  air-gap  as  it  is  called,  Injtween  the  stator  and  the 
revolving  face  of  the  rotor  of  an  irduction  motor  requires  to  be  small 
in  order  to  keep  the  power  factor  high,  and  it  is  important  for  the 
satisfactory  working  of  the  motor  that  this  gap  be  approximately 
uniform  the  whole  way  round  the  cu-cumferenc*  of  the  rotor.  Owing 
to  wear  in  the  bearings,  which  may  take  place  in  course  of  time,  the 
rotor  may  not  remain  quite  central  with  the  stator,  thus, resulting 
in  an  air-gap  of  varying  dimensions. 

All  B.T.-H.  motors,  with  the  exception  of  the  Type  TR  machines, 
have  adjusting  screws  jirovided  in  the  end-shields,  enabling  the  rotor 
to  be  re-centred  when  required,  and  consequently  a  imiform  air-gap 
to  be  maintained.  Accurate  adjustment  of  the  air-ga])  may  l)e  most 
conveniently  carried  out  by  using  a  -set  of  feeler  gauges  which  can  be 
sup[)lied  if  desired.  These  gauges  consist  of  a  number  of  steel  blades 
of   different    thicknesses,  varying  fronv   0002  in.  to   0-0."5.5  in.,   and 


li.'l  If.  TiiRKE-rii.\sE  SQuntREL-OAnK  Motor  Di.s-as.skmbi.I':i>. 
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enabling  any  clearance  within  these  limits  to  be  measured  accurately. 
In  order  to  keep  induction  motors  in  the  best  possible  working  con- 
dition, it  is  desirable  that  periodical  inspeitions  of  the  air-gap  should 
be  made.  Li  thir;  connection  the  B.T.-H.  Co.  will  supply  special 
record  sheets  on  which  details  of  successive  insjiections  may  be 
entered.  Such  sheets  \W11  serve  to  indicate  the  amoimt  of  attention 
the  motors  are  receiving. 

Both  two  and  three-pliase  motors  arc  provided  with  three  slip- 
rings,  which  are  moiuited  on  a  cast-iron  sleeve,  the  rings  being  insu- 
lated fronv  the  sleeve  by  means  of  mica.  The  sleeve,  while  seciuely 
fixed  to  the  shaft,  is  readily  removable,  thus  rendering  the  renewal  of 
slip-rings  an  ea.sy  matter.  The  slip-rings,  when  situated  outside  the 
Ijearmgs  only,  are  provided  witli  totally  enclosing  co\eis.  which  are 
removable.  The  brushes,  in  the  ca;«  of  motors  suj)plied  with  slip- 
ring  short-circuiting  device,  are  composed  of  carbon,  and  those  for 
motors  without  the  short-circuiting  device  usually  of  copper-carbon. 

A  device  for  short-circuiting  the  slq>-rings  of  motors  when  up  to 
speed  is  supplied  when  required.  The  device  is  operated  by  means 
of  a  handle  or  lever,  which  causes  contact  clips  to  short-cu'cuit  the 
slip-rings  and  the  starting  resistance  connected  to  them.  The 
inclusion  of  this  accessory  is  desirable  whenever  feasible. 

Two-phase  motor:;  have  four  terminal:;  aiui  three-pha.se  motors 
three  terminals.  ,  When  a  two-phase  squirrcl-cage  motor,  however, 
is  re(iuired  to"  be  started  by  means  of  a  series-parallel  switch  or  a 
three-phase  squirrel-cage  motor  by  a  Y-delta  switch,  the  number  of 
the\termtnalsimust  be  increased  to  eight  or  six  respectively.  The 
different  types  of  terminals  ^\  ith  Avhich  the  various  sizes  of  motor  are 
fitted' are  as  follows  :  Type.  IR. — The  stator  windings  are  connected 
to^ flexible  leads,  which  are* brought  out  from  the  motor  through 
bushings  and  terminate  in  brass  connectors  provided  .with  fixing 
screws.  'TypelZ2to  Type  IX  riA. — The  stator  windings  are  con- 
nected to  terminals.wliich  are  moimlcd  on  a  slate  base,  fixed  to  the 
motor  and  protected  by  means  of  a  eait-iron  cover.  '  Typf.  IX  56  mid 
Larger. — The  stator  windirgs  arc  corrected  to  flexible  lea'ls.  which 


are  provided  with  insulated  cable  couplings.  These  couplings  are 
c:>mplclcly  enclosed  bj'  a  tough  insulatii^g  material,  thus  preventing 
accidental  contact  with  live  parts. 

The  Home  Office  Regulations  applying  to  the  use  of  electricity  in 
mines  state  that,  where  motors  are  used  imdersriound ,  all  cable 
armouring  or  pipes  enclosing  cables  must  make  good  metallic  contact 
with  the  apparatus  to  which  they  are  connected,  so  as  to  ensure 
coiitmuous  earthing.  B.T.-H.  motors  can  be  supphed  with  either 
of  the  followmg  accessories,  enabling  this  regulation  to  be  observed 
(1)  Stator  and  rotor  trifurcating  boxes  can  be  supplied  for  all  exec) 
the  snuillest  sizes  of  motors.  The  stator  box  can  be  attached  to  tl 
motor  in  one  of  four  altemativc  positions,  so  as  to  accommodate  !ca< 
brought  to  the  motor  from  above  or  below  or  from  either  side.  The 
boxes  are  of  cast  iron,  all  bearing  surfaces  being  accurately  niachiiu-i!. 
An  insjicction  cover  Ls  provided,  and  ak.o  a  clamji.  by  means  of  which 
the  end  of  the  cable  armoiuLng  can  be  securet^l  to  the  box.  (2)  En- 
closed stator  and  rotor  terminal  boxes  can  be  supplied  for  the  types 
IX  52  to  IX  74,  frames  inclusive,  and  enclosed  stator  terminal  boxes 
only  lor  the  types  I  42  and  1  44  frames. 

The  foregoing  notes  aie  taken  from  descriptive  list  Xo.  2142a.  a 
copy  of  which  may  be  obtained  from  the  B.T.-H.  Co..  Rus'a. 


r 


NEW  G.E.C.  FLAME-PROOF  AND  WATERTIGHT  BELL 
FOR  MINES. 

The  ])rogress  of  electricity  for  signalling  in  mines  and  collieries  has 
been  most  marked,  but  mitil  recently,  there  .was  not  available  a  hell 
quite  suitable  in  all  respects  for  "  ticry  nunes.  '  As  ]i(iinted  out  in 
our  colunms  recently  when  we  described  the  newrl'Jlo.typc  <  ■•  K.C.  mag  - 
r.eto  mining!  telephone  (K.  8.098).  all  apparatus  in  which  sparldng  may 
occur  must  besodesigned  that  theproductsof  an  internal  explosion  are 
ettectiv.  1>  rnoU-d  Iirfoir  ili.  \  ,iir  r\|irlKd  fmm  the  case'intothcsur- 

roundii'u  ,ii s|>li.i,  .      Tl,    i  iw  i.l'.i  .  tlaiiic-proof  and  watertight 

tremlilii  t;  Ixli  illii-tiatvil  li,iv  iii,  vi>,'\(  i  \  ,"iv  ihle  mining  requirement, 
special  attention  havmg  Ijtcn  givtn  to  the  design  and  construction,  so 
as  to  comply  with'  the  Home  Office  regulations.  The  bell  action  is 
■icd  in  a    cast-iron    flame-proof  case.      The  lid   is    secured    to 


H.T.II.  \'KiiTi<\T,  'I'vit; 
I'lini.i:  rii  \>i:   M"Ti.i;. 


O.K.C.  Flamk-proof.\ni>  W.M'Ehtuiiit 
MiNixii  Bell, WITH  Cover  Kemoveh. 

llie  case  b.v  a  sufficient  number  of 
bolis,  and  conlaci  is  made 
between  machu)ed  flanges  I  in. 
wide.  These  ])rovi(!e  sufficient  stu'. 
face  to  effectively  cool  any  hot 
g^'.scs     expclliMl     ill      ilir    rvcul     of     an 
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DBLIVERIi   .-,   FROM  STOCK 
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SLATE 


INIGO    JONES   &   CO., 

Tudor  Slate   Works, 
GROESLON,  R.S.O.,  NORTH  WALES. 

Slates  Drilled  i  Shaped  to  Specification. 
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VICKERS  Limited 


ELECTRICAL    EQUIPMENT 

■  offevery"  description 


11  the  History  of 
Electric  Li^Mii^ 


the   Edison  &    Swan   United   Electric   Light  Co  , 
Ltd.,   have  played   the   prominent  part      the  names    of    EDISON  ^ 

&  SWAN   stand  pre-eminent  as  the  pioneers   of   electric  lighting  V 

the     world     over.        Wherever     Electric     Lamps     are     used     the 
world-renowned 

BRITISH  MADE 
ROYAL  EDISWAN 
DRAWN  WIRE  LAMPS 

are   in  constant   and   regular  demand. 

This   is  a  real   reason  why  you  should   stock    them,   knowing 
that  in  Brilliancy,  t.conomy  and  Durability  they  are  unexcelled. 

EDISWAK 

DRAWN   AVIRE    lyAMPS 

accumulate    goodwill    to   your    business. 


..EVERYT>ilN& 
tLECTRiCAt 


,  Thc      ^Q.sqm      ^s    SwAf    U>..fCi?     t>.«c^wn.     L.&HT     C« 
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INGRAM'S 

Indiarubber  Gloves  &  Gauntlets 

FOR    ELECTRICAL    PURPOSES. 


Made  In  ALL  SIZES  and 
ORDINARY    STOUT    SUB- 


BEST  QUALITY 


STANCES  to  suit  varying 
Voltages. 


PRICES    ON    APPLICATION. 


Manufacturers— 

J.  G.  INGRAM  &  SON,  Hackney  Wick. 


.  N.E. 


internal  explosion.  The  case  is  watei'iiroof  and  thoroughh"  enamelled 
to  prevent  ru.sting.  The  internal  imoecui)ied  space  is  kept  do^vn  to  a 
minimum  so  as  to  limit  the  amoimt  of  explosive  gas  which  may 
accumulate. 

The  hammer  is  connected  to  the  armature  by  a  shaft  which  passe;' 
through  a  gland  1  in.  long  in  the  bottom  of  the  caiie.  It  is  situated 
under  the  gong,  and  is  thereliy  afforded  additional  protection.  A 
flame-proof  gland  is  also  fitted  to  the  ca.se.  It  is  designed  to  take  an 
armoured  lead-covered  twin  cable. 

The  bell  is  made  with  two  sizes  of  gong,  (i  in.  and  8  in.  respectively. 
The  0  in.  bell  weighs  14  lb.,  and  requires  a  pressure  of  (!  volts  acros ; 
its  terminals  to  work  it  satisfactorily,  while  the  8  in.  bell  weigh, 
l(i  lb.,  and  requires  10  volts.  The  resistance  in  each  case  is  2.5  ohms, 
and  the  current  taken  is  just  under  C-1  anijiere.  For  further  infor- 
mation concerning  the.se  mining  bells,  as  well  as  others,  relays,  com- 
plete mine  signalling  systems.  &c.,  application  should  be  made  to  the 
manufacturers,  the  General  Electric  Co.  (Ltd,),  67,  Queen  Victoria- 
street.  I/ind<in. 


COMMENTS  ON  CANADIAN  CONTRACTORS. 


Even  "on  the  other  side"'  the  electrical  contractor  lays  himself 
open  to  criticism,  (^uite  recently  he  has  been  taken  to  task  on 
several  occasions,  and  by  his  owni  confreres  too.  Jlr.  C.  A.  Walker  in 
"  National  Electrical  Contractor  "  argued  for  co-operation  among 
contractors  and  the  cultivation  of  more  contented  spirit,  particidarly 
with  the  work  and  problems  which  belong  essentially  to  the  contract- 
ing business.  He  spoke  in  parables  during  the  course  of  his  "  sermon." 
and  there  i.s  a  lot  of  truth  in  the  examples  which  he  selected  to 
illustrate  his  point.     We  reproduce  the  stories  herewith.' 

"  Is  it  not  possible  that  the  electrical  contractor  is  spending  too 
much  time  in  bemoaning  the  conditions  which  exist  in  the  electrical 
business,  and  looking  longingly  at  some  other  fellow's  business,  and 
overlooking  the  opportunities  which  may  lie  right  at  his  feet.  I 
rememl)er  seeing  somewhere,  a  long  time  ago,  two  pictures  which  I 
have  never  forgotten.  One  was  of  two  cows,  each  in  her  own 
pasture.  an(i  one  had  her  head  through  the  fence  eating  the  grass  out 
of  the  other  jmsture.  and  the  other  cow  had  her  head  through  the 
fence  eating  the  grass  in  the  pasture,  not  her  o\ni.  The  other  was  a 
companion  iiiece.  Two  men  were  .sitting  on  the  opposite  banks  of  a 
Hiream.  which  was  apparently  about  40  ft.  in  width,  and  each  had  his 
line  thrown  full  across  and  was  fishing  close  to  where  the  other  fellow 
waH  Hitting.  The  question  Mas,  '  Why  is  the  grass  sweeter  on  the. 
other  side  of  the  fence  and  why  the  Hsiiing  better  on  the.other  side 
of  the  Htrcam  ?  '     '  Distance  lends  enchantment  to  the  view.' 

"I  remember  well,  a  little  incident  in  my  own  career,  I  was 
fishing  along  the  Elk  l{iver  in  Kansas.  I  had  caught  several  nice 
bass,  and  a  couple  of  channel  cat  Ksh.  and  in  fact  I  had  a  nice  siring. 
I  noticed,  however,  a  place  almost  directly  across  the  river  from  me, 
where  there  npiteared  to  be  an  Cfldy  around  some  willows,  and  it 
lnokc<l  like  the  place  ought  to  be  alive  with  baas.  The  enchantment 
wa.s  loo  much  for  me.  and  f  picked  tip  my  tackle'and  string  of  fish,  and 
made  my  way  through  the  imderbrush,  up  the  river  about  half  a 
mile  to  n  place  where  I  cniilil  ford  the  river.  I  waded  in.  and  when 
about  Imlt  w.\y  across.  I  he  siring  broke  and  every  fish  I  had,  got 
away  Tlicrc  was  nothing  left  for  me  to  do  but  go  on  across  the  river 
an.l  back  down  to  thai  lovely  jdace  where  all  those  ba.ss  were  wailing 
for  me.  When  I  got  there.  I  foimd  that  the  bank  was  so  niiiddv  that 
I  cciilfl  hardly  Kit  down  to  the  water,  antl  when  I  flid  get  located,  I 
found  Ihni  II,.     I hallow  and  full  of  snags,  and  I  didnt  get  a 
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Drawn  and  Pressed  Work  of  everjr  description  for  Dry  Batter 


Sole  Agent  for  the  Electrical  Trade.— 


LIONEL  ROBINSON,  ^on^d^o'^n^  'v^ 


!.i  rike.     T  looked  back  to  the  place  from  whence  I  came,  and  wondered  I 
how  I  could  have  been  foolish  enough  to  have  left  it,  I 

""  What  I  am  trjong  to  show,  is  that  it  is  an  easy  matter  to  over- 
look the  opportunities  which  are  right  at  our  feet,  and  to  imasiue 
that  somewhere  there  is  a  place  where  success  will  come  without 
effort  ;  where  customers  will  always  be  eager  to  buy  :  where  central 
■tations  will  meet  us  with  ojjen  arms,  and  where  the  general  con- 
tractor will  cease  from  troubling.  Some  of  you.  no  doubt,  have 
heard  Russell  Conwell  in  his  lecture  on  '  Acres  of  Diamonds,"  A 
farmer  owned  land  which  was  not  very  productive.  He  struggled 
hard  to  make  it  pay.  One  day  a  travelling  priest  came  that  way, 
and  stopped  at  the  farmers  house  over  night.  He  related  a  story 
of  a  recent  discovery  of  diamonds.  Men  were  linding  diamonds  and 
were  getting  rich  in  a  day.  After  the  priest  had  gone,  the  farmer 
came  to  the  conclusion  that  he  was  foolish  to  stay  at  the  barren  farm, 
when  he  also  might  be  picking  up  diamond?,  and  become  independent. 
He  sold  his  farm  and  went  in  search  of  the  diamond  fields.  The  man 
who  purchased  his  farm,  was  down  at  the  spring  one  day,  dipping  up 
some  water,  whfn  he  noticed  a  peculiar  looking  pebble  at  vhe  bottom 
of  the  spring.  He  dipjjed  it  up  and  it  proved  to  be  a  diamond  of 
great  value.  Other  diamonds  were  found  on  the  same  farm  antl  the 
owner  became  wealthy.  The  previous  owner  had  left  the  farm  in 
search  of  the  very  thing  which  lay  almost  under  his  feet,  and  which  he 
had  probably  seen  a  hmidred  times  and  not  recognised, 

"  These  stories  are  told,  believing  that  if  the  electrical  contractor 
will  look  closer  about  him.  he  will  discover  that  there  is  something 
more  in  the  electrical  business  than  he  has  foimd.  That  most  of  the 
obstacles  about  him  are  siuface  obstacles,  and  that  if  he  would  go  a 
little  deeper,  even  some  of  these  obstacle'  might  prove  to  be  blessings 
in  disguise," 


REALISM  m   A  HOT-WEATHER  WINDOW  DISPLAY, 

In  the  show  window  of  the  Western  Electric  Company  at  Cinciiuiati. 
Ohio,  a  bushel  of  white  paper  confetti,  a  thermometer  and  a  few  fan^ 
were  used  recently  to  make  a  most  realistic  snowstorm  scene.  Thi 
fans  were  so  placed  as  to  create  a  continuous  cmrent  of  air  in  tin 
window,  which  kept  the  ".snow"  in  constant  motion,  eddying 
rising,  falling  and  whirling  about  in  the  inclosed  space.  .\  sigi 
displayed  read,  "  Remember  this  when  the  weather  is  warm,  "  T< 
add  the 'last  touch  of  realiiin  to  the  scene  a  large  thermometer 
previously  drained  of  part  of  its  mercury  cohnmi,  was  placed  iti  ilu 
foreground.  Jlany  observers,  noting  the  low  temperature  indicatet 
by  this  instrument,  placed  their  hands  against  the  glass  to  see  if  it 
was  really  cold. 


ELIMINATING  FUMES  WITH  ELECTRICITV. 

The  Duquesne  Reduction  ConVpany,  Pilt.sburgh,  I'a.,  employs 
high-voltage  discharge  to  remove  copper  from  the  fumes  emitted 
its  plant,  and  so  does  away  with  nauseous  gas(>s  in  the  neigh bourho< 
A  10  H.I',  three-phase motordrives a  100  vol  1  direct  currentgenerat 
the  output  of  which  is  stejiped  up  to  Ii2..')00  volts  by  an  induct" 
coil.     On  the  motor  shaft  is  a  rectifier  switch  which  converts  I 
alternating-current    discharge    into    a    unidireclinnal     How.      T 
ungrounded  side  of  the  rectifier  leads  is  rim  to  an  electriMle  from  wliRP 
the    high-voltage    corona    di.scharge    takes    ))lace.     This   dischalf 
precipitates  the  copjjcr  from  the  fumes  and  causes  it  to  fall  to  ■w 
bottom  of  a  tank  from  which  it  can  be  removed. 


Prints 
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At  a  recent  meeting  of  the  Koyal  Sanitary  Institute  Major 
S.  James  said  that  previous  to  the  introduction  o^  electric  light 
in  the  liospitals  the  Indian  troops  were  frequently  in  dangei-  of 
gas  poisoning  tluough  the  persistence  with  which  they  blew 
out  the  gas  instead  of  turning  ir  off  1  Is  it  nob  enough  that  our 
troops  should  be  ""  gassed  "'  at  the  front  only. 


In  answer  to  a  correspondent,  we  have  no  confu-mation  of  t  he 
lumoui-  that  the  B.E.A3I.A.  will  shortly  open  a  school  of 

languages. 

*  *         «         * 

It  is  good  to  note  that  a  section  of  the  British  Association 
recovered  fiom  its  attack  of  German  measles  before  Prof. 
Arthur  Schuster  read  liis  Presidential  Address. 

*  *         *         * 

The  electric  fire  season  1015-16  is  now  about  to  commence. 
Tiay  contemporaries  please  note.    Apropos  of  this  fact,  a  big 
West-End  fire   was   recently  reported  as  being  due  to  the 
ii])ing  of  a  cigarette  end  down  a  grating  ! 
«         «         «         « 

-Ml-.  MacBean's  deliglitful  irony  is  depicted  in  the  adjoining 
[sketch.     Witli  the  coming  of  the  steam  turbine  some  other 


(hikf  Estii.vKEK  :    '"Now  that  ^'oi-  Hkak  iiik  KNdiKrxc.  Dvv:  to 
Ovehload,  I  Hoi'B  You  wux  Grant  mv  Request  for  More  Plant." 

[From  Glover'i  Calendar. 

-nbtirfuge  than  liamniering  on  an  empty  oil  drum  will  need  to 
■Hl((|)tf;d.     It  wouhl  be  a  good  wheeze  to  work  on  the  Local 
'  rnuient  Board  Inspector. 

*  *  *  * 
Our  American  friends  do  not  apjjrove  of  the  term  "  half- 
watt  lump"  ;  they  call  them  "  gas-filled  lamps."  In  spite  of 
this,  our  gaseous  contemporaries  consider  them  entirely 
beni  ath  notice.  There  seems  to  be  no  liope  of  bringing  the 
two  industries  together.  Cannot  Wclsbach  or  somebody  bring 
out  an  ■■  electric  mantle  ?  " 


Ax  American  View  of  the  Elect:;  ical  Contkactok  StTi;.\TioN-. 

The  problem  perplexing  the  American  Navy  at  the  moment 
is  whether  the  greasers  shall  watch  the;  dynamo.s  or  the  elec- 
tricians shall  watch  the  greasers  watch  the  dynamos,  or  the 
electricians  who  have  a  laiowledge  of  macliinery  shall  watch 
the  greasers  watch  the  dynamos  or  the  greasers  who  ha-.e  a 
smattering  (sic)  of  electrical  knowledge  shall  watch  the  dynamos 
or  the  greasers  with  electrical  knowledge  shall  watch  the 
dynamos  and  the  electricians  on  watch  in  the  switchroom. 

As  the  irishman  once  sai-.l,  '•  The  answer's  a  lemon." 


THIRTY-SEVEN  YEARS  AGO. 

[From  The  ElectewlSlX  (Second  Series),  Sept.  U,  1878.] 

A  Ye.\k's  Troubi^es  in  Germany. — From  a  report  recently  is.sued, 
it  appears  that  the  number  of  troubles  on  the  Gerniau  telegraph  lines 
last  year  was  somewhat  larger  than  usual.  One  hurrieaiie  put 
ti':iipordrily  out  of  service  nearly  two-Iifths  of  all  the  lines.  The 
idtal  number  of  cleiaiigem'nts  cluiing  the  year  was  6,198,  of  which 
S7  per  cent,  were  country  lines,  7  per  cent,  town  lilies,  U  per  cent, 
labli^s  and  4.',  per  cent.  otTice  leads ;  26  per  cent.  w.>re  due  to  atmc- 
spheric  influence,  I-')  per  cent,  to  falling  rocks  or  earth  slips,  ,3  per 
cent,  to  mischief  or  carelessness,  :MOths  p2r  cent,  to  th<>  fligiit  <if 
birds  against  the  wires  or  kite  stiings.  The  remaining  54  7-II)t!  s 
per  cent,  could  not  be  acc(>unt<'d  for.  The  troul)les  were  1.7(18 
biiilicn  posts,  3,284  broken  wires,  4,114  damaged  insulators,  2,7(!6 
.inlvcn  bindins;  wiles.  The  system  in  wiiioh  tlicy  occurred  only 
oiiipiised  in  the  year  1876  37,264  km.  of  Ihic,  involving  136,'8!U  km. 
f  wiic. 


THE  "  POINT  FIVES." 


Mr.  J.  Horace  Bowden  (Poplai). 
Mr.  H.  F.  Street  (Southampton). 
Mr.  W.  H.  Cooke  (Luton). 
Mr.  T.  Holes  (Bradford). 
Mr.  A.  S.  Blackman  (Sunderland). 
Mr.  C.  S.  Davidson  (Barnes). 
Mr.  A.  H.  Scabrook  (St.  Maryle- 
bono).  [ini;). 

.Mr.  O.  \V.  Spencer  Hawcs(KcaLl- 
Mr.  J.  W.  Hame(York). 
Mr.  S.  T.  Allen  (Wolverhampton). 
Mr.  F.  VV.  Hiirse(r«rlirtli-.). 


Mr.  VV.  G.  Pickvance  (Wrexham). 
Mr.  H.  Gray  (Accringtoa). 
Mr.  S.  E.  Feddou  (Sh.>mold). 
Mr.  J.  W.  Sparks  (W.Hartlepool). 
Mr.J.W.BoauchamiH  West  Ham). 
Mr.  A.  H.  Shaw  (lltord). 
Mr.  C.  Furness  (Blackpool). 
Mr.  C.  -M.  Shaw  (WorcosU  r). 
Mr.  H.  A.  Nevill(VVakefiod) 
.Mr.  Frank  Ayton  (Ipawicli). 
Mr.  C.  N.  H«fford  (TiBods). 
Mr.  S.  E.  Britton  (Chester  . 


IGRAMC 


IGRMIC  ELECTRIC  O  UP 

147.    Queen    Victoria    Street,    London. 


IF 


"CONSPEDE"  &  "VARISPEDE" 

Motor     Control     Panels 


J  lid    VV€j 


mci-t  the  m«»l  exacting  rcqu 
Opc-ratfd  Starlt-r  for  Factory 
.Simple.  Rol)u»t.  Reliable:  only  one  handle 
one  way  lo  operate  it.    Fully  protected  by  stronic 
iron  housinic- 
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ELECTRIC     MOTORS 


Part  of  small  Motor  Shop, 
Stafford  Works. 


blEMENS  BROTHERS  DYNAMO  WORKS  LIMITED. 

HeadOfficbi  CAXTON  HOUSE,   WESTMINSTER.  S.W. 
Telsphonoi  Gerhard  860.  Tolegramsi  "  Sieubralos,  Vic,  Londom." 

Supplies  Dept.  :    38  &  39,  UPPER  THAMES  STREET,  E.C. 
Telephone :  Citt  5350.  T8l05raras :  "  Sibuotor,  Cbnt.,  London." 

HOME  BRANCH  ADDRESSES: 
Birmingham— Central  Ho-  New  St    I     Manchester— 196,  Deansgato. 
Bristol— 30,  Bridge  Street.  Newcastle— 64-68.  CoUlngwood 

Cardiff- 89,  St  Mary  Street  Sheffield— 22,  High  St      [BIdgs. 

GLA300W— 66,  Waterloo  Street.  1     Southampton— 46.  High  Street. 

Branches  In   Principal   Towns  Abroad. 


INDUSTRIAL  ILLUMINATION. 


During  re(-ent  ycar.s  a  great  deal  of  atlcnlion  lias  hccii  paid  to  tlic 
subject  of  the  economical  and  eiiioieiU  lighting  of  factories,  work- 
sho))s,  milLs.  &c.  Heeent  reports  of  H.M.  Chief  Inspector  of  Fac- 
tories have  contained  frequent  references  to  ligliting.  and  in  1913  the 
recognition  of  it.s  importance  led  to  the  appointment  by  the  Home 
Secretary  of  a  special  Departmental  Committee  on  Industrial 
Illumination. 

'J"he  legislation  of  many  countries  contains  requirements  regarding 
"adequate  lighting."'  and   it   is  important  to  imderstand  what  is 


C.VST  IliOX  C.\NOrY  (Al.t'.MINUM  FfNISIl). 

conveyed  by  this  term.  Speaking  generally,  there  arc  three  special 
points  which  should  receive  attention  at  the  hands  of  the  person 
l>lanning  a  Hchenie  for  industrial  lighting  to  obtain  an  entirely 
.silisfaetory  result.  (1)  The  illumination  must  be  nuflieient  for  the 
imrpoKc  in  view.  But  the  stren<;th  of  the  illumination  is  not  the 
only  fact.  It  is  hIho  necessary  (2)  to  avoid  undue  contrasts,  and 
particularly  the  glare  from  im|Mrfectly  himded  lights.  (3)  The  posi- 
tions of  lights  must  also  be  ncU'cted  with  care  in  order  to  avoid 
inconvenient  and  troublrHome  sliadows. 

The  elTect  frf  had  nr  indilferenl   lighling  in  faclories.   millf  and 


similar  buildings-,  results  in  bad  or  spoiled  work  and  the  slowing  down 
of  the  output,  whilst  in  cases  where  dangerous  machinery  is  emploved 
it  is  often  the  cause  of  serious  accidents.  All  these  defects  caii  be 
remedied  by  the  use  of  reflectors  specially  made  for  the  purpose,  and 
to  thi  i  end  the  Holophane  line  of  scientific  reflectors  has  been  desigiied 

l':\liaustive  investigation  over  some  80.000  workshops  of  one  kind 
or  another  prove  that  accidents  and  spoiled  work  occur  mainlv  in 
the  twilight  hoiu-s.  and  it  is  estimated  tha^  of  the  200.000  accidents 
which  occur  annually  in  English  workshop.^,  a  large  ])eroentage  h 
due  to  imperfect  illumination.  The  elimination  of  imperfect  f 
mination  means,  as  has  been  proved  in  actual  tests,  an  increa 
output  of  11  per  cent.,  a  higher  degree  of  efficiency  and  fewer  a 
di'iits.  When  this  result  is  compared  with  the  cost  of  installing  1 
efficient  system  of  illumination,  there  is  no  field  of  investment 
:;j)eculation  which  shows  a  better  return  on  the  money  expended. 

Some  few  months  ago  Holophane  Limited  jnit  on  the  market 
small  reflector  for  local  industrial  lighting.     This  met  with  such 
jironounced  success  that  in  response  to  numerous  requests  from  thol 
owners  of  all  classes  of  workshops  and  factories.  Holophane  Limitedl 
have  designed  several  new  types  of  industrial  reflectors.     From  the! 


KXTENSIVE     (E>    TVI'K    I^KFLKITIIRS 


C40LIATH  Edisox  Screw 

L-^MPHOLDERS. 


special  pamphlet  which  ha?  just  lieen  published  dealing  with  these 
reflectors,  it  will  be  seen  that  there  is  a  sufficient  variety  of  shapes 
and  sizes  to  meet  every  requirement  of  industrial  lighting,  whether 
local  or  general  or  for  low  or  high  candle-power  lamps  up  to  2.000  c.p. 
half-watt  lamps. 

This  new  Holophane  mdustrial  list  contains  much  information 
which  will  be  fotmd  of  use  to  illuminating  engineers  or  to  anyone 
entrusted  with  the  lighting  of  factory  premises.  This  information 
has  been  prepared  in  such  a  manner  that  it  can  readily  be  imderstood 
by  the  layman.  As  the  Holophane  industrial  reflectors  are  com- 
posed   of    jirismatic  glass  reflectors  over   which   aluminium   eases 


Photometric  Cukvk. 
f.,AMr  ALONE.      • Lamp  with  Refi-ectou. 

are  spun  in  such  a  manner  that  they  completel.v  seal  up  both  ends 
the  glass,  the  following  advantages  are  chdmcd  for  them  : — 

1.  The  Ncientilic  light  reflecting  property  of  ))rismatic  glasswi 
■s  increased  bv  the  polished  surface  of  the  met.d  I'over. 

2.  They  arc  easy  to  i-lcun.  Imlli  ihr  m-'vU-  and  oulsidc  snrfai 
being  smooth. 

X  The  rcHecl'iig  surfaces  do  not  iMiiiish  after  eontaci  with  the  a 
glass  always  retaining  its  entire  relied ing  properties. 

4.  The  glassware  is  .secured  from  bicakaj^e  owing  to  its  proteeti 
metal  I'over. 


f 
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Th. 


Slodnic  &  Conepal  WopRa  <£- 

15.  Victoria  oflreel.  MondOTl.  gT  W. 


-fc? 


-* 


Iron    Choke    Coils    for    Indoor    and    Outdoor    Mounting. 


Electrical  Apparatus  up  to  80,000  Volts  &  4,000  Amps. 


Telephone;    5223    VICTORIA. 


Telegrams:    "  G  ABIONAGE  VIC   LONDON." 


5.  The  p.ctual  working  hours  are  possiijle  of  exionsion  while  Ihe 
fixed  charges  remain  the  sainc. 

6.  Spoiled  worli  and  accidents  arc  eliminated. 

7.  Tlie  employee,  considered  with  his  machine  as  a  nni(.  works 
more  efficiently  under  their  ilhimination. 

The  pani])hlet  referred   to  is  obtainable  from   the  conijii-   ■  ;!', 
Carteret-strcet,  London.  S.W. 


a,ii(omatic  reversing  motion  is  fitted,  one  winder  can  tend  several 
iiKichincs.  For  Ions  and  heavy  coils  the  machiiu's  can  be  supplied 
\\  ith  a  centre  for  carr\ini;  the^out  end  of  the  coil  mandrel.     In  the 


SPECIAL  WINDING  MACHINERY. 

We  have  just  received  a  copy  of  aji  interesting  catalogue  from 
Neville's  (Liveq;ool)  Ltd.,  in  which  full  particular  are  given  of  a 
variety  of  coil-winding  machines,  vacuum  drying  and  impregnating 
|>l;uit,  armature  binding  lathes,  taping  machines,  hytlraulic  presses, 
I'lpc-bending  machines  and  cold  metal  .sawing  machines. 

The  coil-winding  machines  are  made  in  a  variety  of  sizes  and 
types.  The  "  O  "'  size  nuichine  illustrated  herewith  is  fitted  with  a 
motor  drive  through  friction  j^ulleys  and  worm  gear.  A  brake  band 
clutch  controlled  by  a  pedal  is  providtd,  and  it  enables  winding  to  In- 
instantly  started  aiid  stopped.  A  counter  is  fitted  which  registers 
in  four  figures  the  number  of  turns.  A  face  jilate  and  mandrel  for 
holduig  the  coils  are  included.  With  the  motor-driven  machines 
either  raw  hide  gearing  or  friction  disc  drive  can  be  fitted.  The 
feeding  of  the  wire  can  be  done  either  by  hand  or  automatically. 
Jn  the  latter  case  there  is  a  con.siderable  saving  in  wages,  as  less 
expert  winders  can  be  employed,  and  the  finished  product  is  guaran- 
teea  accurate.  The  device  comprises  a  carriage  having  tension 
pulleys  for  the  wire,  the  carriage  travelling  backwawls  and  forwards 
on  a  screw  spindle  by  a  combination  of  chaiige  gears  driven  from  the 
main  spindle.  '1  he  carriage  of  the  "  D  "  and  larger-sized  machines 
has  a  difTerential  slide  to  compensate,  without  any  interruption  of  the 
feed,  for  unexeiincss  in  the  thickness  of  the  wire  insulation.      If  an 


' G  .SiZK "  MoTou  UiiiVKX  W'lxuiNG  M.vciuxt;. 
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cas"  of  sm;:'.!  machiiios  it  is  carried  "ii  siiindlcs  sc- rowed  into  the 
Jiiaehin?  standard. 

Tlie  list  describes  a  variety  of  taping  machines.  These  are 
offered  in  three  standard  sizes,  and  can  be  supplied  suitable  for  open 
and  closed  annature  bars,  frencrator  end  connecting  bands,  and  for 
general  large  work.  The  carrier  rings  of  these  machines  have  gaps 
of  suitable  size  for  introducing  one  side  of  closed  armature  bars  or 
other  work.     The  riuL'  runs  in  lon>i  guides,  fhc'rehy  obviating  the 


Tlie  ir.)n  slieet  is  ]ii';)croii  entire,  and  dried,  and  may  be  taken  from 
th?  machine  to  the  presses  for  stamj)ing  out.  Oxidation  and  croa.si  ^ 
are  prevented,  and  the  machine  outs  the  paper  between  each  sheet 
It  h:X3  a  ca]iacitj'  of  100  sheet-s  GJ  ft.  long  per  hour.  For  mot(.r 
operoAion  a.  \  H.p.  to  1  h.p.  machine  is  required. 

One  of  the  company's  armature  disc  notching  machines  is  \\\m. 
trated  herewith.  It  is  an  improved  pattern  of  rapid  workin.' 
machin?.  and  is  designed  for  cutting  out  armature  discs  fronx  r.  jn. 


Special  JLichine  for  Paperixi;  Thix  Ikox  Sheets  for  .A.bmatuke  Discs. 


Lakue  Size  Taping  IIachixe. 


necessity  for  bridge  pieces.  A  number  of  these  machines  can  be 
applied  on  a  continuoas  bench,  with  drivma  sha,ft  extending  the 
entire  length  of  the  bench,  each  machine  having  a  se|iarate  clutch 
for  independent  operation.  .Standard  driving  equipments  for  motors 
ranging  from  y  H.r.  to  1  i  h.p.  are  describcil.  An  illustration  is  given 
of  one  of  the  Xo.  2  size  machines. 


AitMATrBE  Disc  Notciuno  IIaciiine. 


We  also  give  a  view  ."bowing  the  feed  end  of  a  machine  for  coating 
slieet  iron  for  armature  dLscs  and  segments  with  tissue  i>aper.  The 
makoni  slate  that  these  machincH  very  speedily  save  their  initial  cost. 


to  48  in.  in  diameter.  The  discs  are  cut  out  of  a  square  slvet  autl 
notched  with  oik!  handling.  The  cutting  speed  is  200  cuts  per  minute. 
The  machine  is  started  by  pressure  on  a  foot  pedal,  and  stoj.'s  auto- 
matically when  the  last  notch  has  been  completed.  An  attachment 
can  b'.'  fitted  for  notching  the  inner  side  of  the  rings.  The  gross 
weiglit  of  one  of  tliese  machines  is  20  cwt. 

The  details  given  of  vacuum  drying  and  impregnating  plant,  of 
vacuum  pumps  and  condeiLsers,  of  pi])e-bcnding  machines,  of 
imiversal  angle  bending  machines,  ancf  of  cold  metal  saws,  are  of  con- 
siderable interest.  1  hone  of  our  readers  who  require  further  informa- 
tion rewarding  thLs  class  of  machinery  should  apply  to  tlie  company 
at  Liverpool  for  a  copy  of  the  list. 


SWITCHES  AND  FUSES. 

W'c  linAi-  had  brought  to  our  notice  a  special  lini'  of  knife  s\\  itches 
anil  fu.ses  of  robust  construction  which  should  provi'  of  intcicst  to 
central  station  engineers  and  contractor.     W'c  give  below  !;n  illus- 


Two  Patterns' or'Swiriii  Fi.sk.'- 


Ferranti Ltd 

Central  House,  Kingsvsa/.  London,  W.C. 

8WITCHGEAB,   TBAN8F0BMEBS,  METEBB. 
KLKCTBIC    HEATING    &    COOKINa    APPABATUS. 


INSULATION 


The  only  satisfactory  substitute 
Asbestos  Wire:  also  for  flcxihl 
leads,  etc.    AMl'LK  STOCKS, 


H.  HARTJEN  &  CO..  36  37.  NOBLE  STREET,  LONDON.  E.C. 
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^  POPE  ^ 

Oastt 

Lamps 


"655^" 


IIIEBIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 


You  Need  More  Business 

and  More  Profit  in  War  Time. 

And  the  Way  to  get  it 

is  to  sell  ELASTA  British  Made  Lamps. 

Our  Lamps  are  renowned — Our  Terms  are  generous. 
Vour  Enquiry  will  receive  Prompt  Attention. 


\  THl 


iimiiimiiiimiimii|THE  LAMP  WITH  A  LIVING  IN  IT  Biimiiiiiiiiimmnn 

Adii.  of  Pope's  Electric  Lamp  Co..  Ltd.     Also  makers  of  Carbon  and  Radiator  Lamps,     Hythe  Road,  Willesden,  N.W. 


SPECIFY 


MsUrftfkcTr/c 


BEAR  IN  MIND 

They  are  giving  satisfactory  service  in 
all  parts  of  the  world,  having  a  reputa- 
tion for  durability  and  immunity  from 
faults,  even  under  the  severest  service 
conditions.  Manufactured  in  one  of 
the  most  modern  equipped  factories  in 
the  world,  they  are  in  every  sense  ot 
the  word 

HIGHEST   GRADE. 

OUR  ENGINEERS  ARE  AT  YOUR  SERVICE. 

Western  £hcTm 


Works :  North  Woolwich,  London,  E. 

BIRMINGHAM.     GLASGOW.     LEEDS. 

CARDIFF.      MANCHESTER. 

SYDNEY.    JOHANNESBURG.    BUENOS  AIRES. 
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tratiou  of  a  triple-pole  s«  itcli  and  poivelain  handle  fuses  of  the  type 
in  question,  from  which  it  « ill  be  seen  that  they  are  provided  with 
jioreelain  insulators  and  east-iron  base,  thus  rendering  them  suitable 
for  moimting  direct  on  a  wall  or  on  ironwork,  or  for  building  up 
■"  skeleton  "'  switchboards.  This  special  adaptability  will  suggest 
many  uses  to  engineers,  and  the  fact  that  all  connections  are  on  the 
front  and  quite  accessible  will  increase  their  usefulness  in  certain 


Three  Pole  Switch. 

spheres.  All  current-carrj'ing  parts  are  dull  nickel -plated,  these 
parts  being  thus  protected  against  corrosion.  In  fact  the  switches 
are  thoroughly  suitable  for  mounting  in  dusty  and  damp  premises 
The.se  switches  and  fuses  are  supplied  by  the  Electric  &  General 
^\'orks  (Ltd.),  15,  Victoria-street,  London,  S.'W'.,  who  will  be  pleased 
to  show  samples  and  give  any  further  information  to  interested 
reatlers. 


INSTALLING  A  COMPLETE  SERVICE  IN  FIFTEEN 
MINUTES. 

As  one  of  the  features  of  the  annual  field  day  and  outing  of  the 
Commonwealth  EdL«on  Coni]Mvny  of  Chicago,  se^^^ce  gangs  from  each 
of  the  company's  three  overhead  districts  comjieted  in  a  service 
installation  contest.  The  crew  representing  each  district  had 
previously  been  selected  by  elimination  contests  conducted  in 
regular  service-installation  work  during  the  t«o  weeks  preceding 
the  field  day. 

Before  the  day  of  the  final  competition  a  jiole  line  carrying  primary 
wires  on  single  arms  was  erected  on  the  field.  A  platform  on  which 
three  sections  of  brick  wall  were  mounted  was  also  erected  at  a 
distance  of  75  ft.  from  the  [wles.  Above  it  were  placed  three 
regular  service  outlets  contu'ctcd  to  grou[)s  of  lamps.  Each  gang 
consisted  of  a  foreman,  two  linemen  and  a  groundman.  The  foremen 
were  not  allowed  to  do  any  work.  Sitting  in  their  trucks,  which 
were  loaded  with  standard  tools  and  equipment,  the  men  awaited 
the  signal  to  start. 

CONDITZOSS   Of   THE   CONTEST. 

The  rules  of  the  contest  required  each  crew  to  do  the  following 
work  :  Cut  a  gain  and  bore  a  hole  for  a  buck  arm  on  the  pole  ;  instal 
the  buck  arm  with  braci's  and  primary  cut-outs  ;  hang  a  trans- 
former;  connect  the  transformer  to  the  primary  circuit  and  to  the 
sen'ice  drop  ;  instal  a  bracket  with  three  Pierce  bolts  on  the  brick 
wall  :  rim  a  75  ft.  two-wire  sen-ice  from  the  poll-  to  the  bracket,  and 
connect  the  service  to  the  outlets.  All  joints  were  to  be  .soldered  and 
|in)|HTly  lii|ii  (I.  The  last  thing  to  be  done  was  to  irLsert  the  |)rimary 
phiL's  to  light  the  lamps  above  the  outlets,  indicating  that  the  work 
had  been  completed.  Any  failure  to  complete  the  job  according  to 
the  company's  standard  practice  was  to  result  in  a  penalty  equal  to 
three  times  the  time  it  would  ordinarily  take  to  do  that  part  of  tlie 
work.  .Any  violation  of  the  company's  safety  rules  «as  to  result  in 
disqualifying  the  whole  gang.  Tliree  judges  with  stoj)  watches  tool< 
the  lime  and  obs<T\"ed  the  work  as  it  proceeded. 

The  PRIZE.S  and  the  Winners. 

In  addition  to  the  prize  money  offered  to  the  winner  of  this  contest 
as  one  of  the  regular  field-day  events,  an  added  bonus  of  2  cents  for 
•■ach  second  imdi-r  2(»  minutes  was  provided  for  each  man  in  the 
wirmin'g  crew.  The  result  of  the  contest  was  as  follows  :  Northeni 
District,  Eoremnn   Liesberg,    15  minutes,  49i   seconds  :    Southern 


One,  Two  &  Three  Phase 
MOTORS. 

I.ANCiDON-DAVIKS    MOTOll    CO. 

Ilc»<l    Office:     110.     CANNON     .STRlvKT.     H>NUON,     I.C. 
\V<)rk«jr)i-rmo<ly    Road.   I.v  wlsham.   I.uiidun.   S.I-,. 


District,  Foreman  Xeilly,  16  minutes,  30  seconds  ;   Central  District 
Foreman  Cra«-ford,  18  minutes,  44  seconds. 

Xone  of  the  gangs  was  disqualified  for  violating  the  company's 
safety  rules.  The  winning  crew  was,  however,  penalised  15  seconds 
for  spilling  solder  ! 


EFFlCIENCy. 


BY   J.    MACKE.\1)Y. 


I 


There  is  a  strong  caU  for  efficiency  just  now,  and  as  a  rnit 
shall  need  all  we  can  get  of  it  for  many  years  to  come  ;  but  the  v 
itself  is  being  used  a  lot  too  much — in  fact,  it  is  being  exploited 
have  seen  it  so  much  lately  and  in  such  questionable  company  tl 
I  have  grave  fears  that  it  is  losing  caste.  Whenever  it  appears 
the  top  of  an  article,  or  in  the  title  of  a  book  or  periodical,  I  ha' 
come  to  suspect  it,  and  instinctively  draw  closer  the  mantle 
scepticism. 

I  can't  help  the  feeling  that,  when  a  man  is  sidling  up  to  me  witi 
the  word  "  efficiency  "'  on  his  tongue,  he  is  about  to  sell  me  somi 
thina,  regardless  of  whether  I  really  need  it  or  not.  I  have  the  fe 
that  he  may  also  be  trymg  to  sell  me. 

He  gives  me  about  the  same  feeling  that  I  get  when  a  need; 
looking  literary  hack  rushes  up  to  me  in  Fleet-street,  effusive! 
shakes  rae  by  the  hand,  suggests  adjournment  to  the  nearest  hostel 
and  commences  to  tell  me  a  fuimy  story — all  in  one  "  movement,'] 
as  it  were.     The  greetina  is  too  sweet  to  be  genume  ;  I  know  he  can'' 
afford  to  pay  for  the  drinks,  and  the  tale  is  often  a  ""  chestnut,'' 
therefore  one  cannot  mistake  what  it  is  all  leading  up  to.     He's  goini 
to  have  me  for  something,  sure  enough,  before  he's  done — it's  our 
old  friend  the  confidence  trick  again  I 

If  these  people  made  the  fortunes  for  other  folk  which  some  of 
them  jirofe.ss  to  have  made  they  would  not  have  to  shout  their  wares 
so  loudly.  On  the  contrary,  they  would  daily  dispense  their  wisdom 
in  a  ihrone  room  and  ^\ould  never  be  seen  out  of  doors  without  theirj 
£1.200  motor  ear  and  fur-lined  overcoat.  I 

Xow.  it  stands  to  reason  that  when  a  business  man  has  spent  most' 
of  liLs  lifetime  trying  to  save  himself  trouble — and  which  of  us  has 
not  ? — he  will  look  upon  it  as  a  kind  of  affront  when  a  fellow  human 
being  come  along  and  insinuates  that  all  is  not  right  with  him, 
whatever  he  may  think  to  the  contrary ;  that  if  he  would  only  stir 
himself  more,  worry  more  about  things  and  grow  grey  hairs  in  the 
process,  he — this  good,  kind  efficiency  expert — will  come  and  live 
with  him  for  a  time  and  help  him  to  plunge  deeply  into  the  very 
trouble  he  has  .always  tried  to  avoid.  All  he  promises  is  that,  having 
worried  through  greater  tribulation,  you  shall  find  greater  rest.  And 
you  are  to  pay  him  for  persecuting  j-ou  ! 

The  efficiency  man  may  have  been  a  lawyer,  an  accountant  or  a 
navvy,  for  aught  you  may  know,  but  he  is  invariably  good  at  talking, 
especially  about  himself.  He  generally  commences  by  telling  you 
how  he  got  the  ear  of  this  man  or  that  man — he  doesn't  s.'iy  how 
many  times  he  got  the  "  boot  "  as  well,  oh  dear  no  !  Although  he 
has  never  Iieen  engaged  in  your  particular  line  of  business,  has  never 
been  inside  your  works,  and  may  never  have  seen  you  before,  he  will 
soon  warm  up  to  his  subject  and  gleefully  express  his  willingness  to 
eonie  into  your  establishment,  turn  it  in.sido  out,  exorcise  the  devil 
of  inefficiency  and  leave  you  "  swept  and  garnished  " — all  for  a  con- 
sideration, of  coinse.  If  you  take  such  a  man  at  his  own  inffated 
valuation,  and  let  him  loose  in  your  affairs,  it  is  just  likely  that  it  will] 
not  be  many  days  before  you  are  longing  for  a  return  to  the  com.! 


Manufacturers  of 

PHOSPHOR  BRONZE, 

6UN  METAL,  MAN6ANESE  BRONZE, 

Brass  &  Copper 

Tubes,  Sheets, 

Rods,  Wire,  and 
CASTINGS,     r 

PHOSPHOR  TIN. 
PHOSPHOR  COPPER. 

CHARLES  CLIFFORD  &  SON,  Ltd. 

BIRM  INGHAM. 
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If  it  were  not  for  the  continued  research  of  patient 
men  most  of  the  tliin'^s  we  accejjt  as  a  matter  of  course 
would  never  have  Ijeen.  For  example  :  Research 
evolved  the  locomotive  and  the  steam  turljine  out  of  a 
steaming  kettle;  Research  evolved  the  aeroplane  out 
of  a  kite.  So  in  the  sphere  of  electric  liuhtino- 
research — iinj  research — has  developed  a  lamp  possess- 
ing the  cjualities  of  unsurpassed  economy,  brillianc\- 
and  durability  in  the  place  of  one  that  was 
wasteful,  dull  and  fragile.  All  the  improve- 
ments in  electric  lighting  are  embodied  in 
my  glass  bulb — Use  and  recommend  me — 
I'm   Mazda. 

The  British  Thomson-Houston  Co.,  Ltd., 

Mazda   House,    77,   Upper   Thames  St.,   London,   E.G. 

Branches  :•  M,-inclicster.  Birmingham,  Leeds,  Shcl'iiek],  Newcastle, 
Middlesbrouj'h,  Glasgow,  Swansea,  Cardiff  and  Dublin. 


LAMPS 

BRITISH    MADE    IN 
RUGBY,   ENGLAND. 
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WAR  SERVICE 


ONLY. 


IVe   have   completed  articles  and  parts  in  stocif   witicli   can 
l>e  quiclfly  assemltled  tor  the  following  :— 

ARMOURED  SWITCHGEAR,  6,000 /o  12,000  voits. 

IRONCLAD   DRAW-OUT   SWITCH  PILLARS,  500  to  3,000  volts. 

„  DISTRIBUTION     SOXES  (up  to  aoo  amps,  per  way). 

„  SWITCH    TYPE    FUSES,  so  amps,  single  pole. 

SWITCHES  (Air  or  Oil  Break  Patterns). 
WALL    PLUGS  (For  PORTABLE  DRILLS  and  LIGHTING). 


A.  REY 


HEBBU 


1^^  ki  Lh  ^£     LTD.' 


-TYI 


parativo  peace  and  quiet  you  jireviously  enjoyed,  because  of  llie 
"seven  other  devils  worse  than  (ho  first  "  which  have  sneaked  in 
under  the  cloak  of  the  efficiency  man. 

Xo,  efTicicncy  is  like  reformation — it  comes  from  tlie  inside,  not 
from  witliout.  From  "  The  I'ressman."' 


nifttrs,   where,  ordinarily,   the  mctci    reader  notes  the   position  of 
tna.ximum-(lcin:ind   pointer   and   then   sets   it    back   to   zero,   thus     t 
(lest  r-oyinu  ;ill  future  record  of  its  position,  unless  this  is  photograplji^d     I 
;!s    with    the    mefer-readini;   camera.     Inchulini;   developina;,    it   is    | 
estinirt'  <l  that  tlu  total  cost  of  readin"  meters  with  the  "'  Fiictoi;r.;f "' 


A  CAMERA  FOR  READING  CUSTOMERS'  METERS- 

A  special  cr.mcra  has  been  developed  by  the  Folnicr  &  Schwini^ 
division  of  the  Eastman  Kodak  Company,  Rochester,  X.Y.,  for  the 
use  of  men  on  meter-readinj;  routes,  who  are  thus  enabled  to  brinj.' 
into  the  office  at  the  close  of  the  day's  work  photographic  evidence  of 
the  |)Ositions  of  the  dial  [)ointcrs  on  the  meters  of  the  customers 
visited.  To  '"  take  "  the  readint;  the  meter  man  simpiv  holds  the 
camera  o|K'nint;  a;;ainst  the  meter  dial  glass  and  presses  a  lever,  which 
automatically  opens  the  shutter  for  a  definite  period  ami  at  the  saMic 
time  lights  four  small  battery-operated  laifips  to  illuminate  the  meter 
dial.  After  each  exjxjsure  is  made,  the  shutter  is  locked  and  camiot 
be  operated  again  until  the  film  roll  has  been  advii.nc(;d  to  the  jrosition 
for  the  next  |)icturc.  The  device  can  also  be  used  a^  a  hand-Iantcrn 
in  riark  [liussagt  ways  by  pressing  the  lever  jjart  of  the  way  dowu 
without  oiKTating  the  shutter. 

Kach  roll  of  the  sittcial  '"  film  "  used,  says  the  ■'  Electricjd  World,"' 
pnjvidcs  for  T.t  exposures  and  costs  25  cents.  Two  additional 
rolls  can  be  carried  inside  the  camera  box,  making  a  total  of  22.'). 
The  ■■  film  "  on  which  the  pictures  are  taken  consists  of  an  emulsion 
on  opaipie  paper,  which  is  backed  up  with  a  white  coating  that 
makes  iletails  of  the  developed  film  show  up  clearly  although  rever.'ed 
right  and  li  ft,  nnrror-fjwhion.  This  revered  film  is  then  cxatniucd 
by  iMomi'ing  the  rolls  in  a  »iiecial  stand  and  rer-ding  the  reflection 
in  a  mirmr.  As  Ihc^  cuslonur's  name  and  meti  r  innnber  are  marked 
on  each  dial,  thcr  photograph  leaves  no  doubt  of  the  ii|';n:ity  of  the 
reading.  If  the  customer  is  "out,"  the  metorinan  notes  this  fact 
on  a  card  and  pholouraphs  it  for  his  film  recortl. 

The  "  Kacliigraf  "  camera,  lus  it  is  calk  d,  providis  a  definite  photo- 
graphic recor'l  c>f  llie  condition  of  the  customer's  meter  and  avoids  all 
|K>ssibility  of  misreiulingH  or  future  controvcrsiiw.  ICs|iecially  useful 
is  such  evidence,  it  is  |K)iiilKl  out,  in  the  eate  of  maxiinum-donuvnrl 


PrinUd  and  Publbhod  Ly  GEORGE  TUCKER,  al  the  Editorial.  PrintlnB  and  Publlshlne  Oflfices,  1,  2  and  3,  Salisbury  Court.  Flbet  Street,  In  tho  City  of 

LONDON,  Friday,  SiurEMuEiK  10.  1915. 


ej'.'ui  ra  will  not  exceed  0-.5  cent  per  expostn-e.     The  ca'uera  weig 
about  S  lb.,  and  is  leased  to  the  user  for  .S22..")(».      I'relimlmirv  exper 
nuiils  with  the  meter-indexing  camera  have  been  conducte 
linis  of  the    Rochester  (N.Y.)  Railway  &  Ijglit  Company,  and 
latter  is  employing  the.se  cameras  on  .several  of  it-s  regular 
reading  routes,  beginning  with  the  mouth  of  August. 
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SUPTLEMEN1  to  "The  Electrician,"  September  17,  1915. 

The  foliowin-r  dofiuitiou  of  salesmen  of  st?am  turbiiu'S  or  any 
old  electrical  tliina  has  been  taken  from  G.B.S.'s  ••  Man  aud 
Superman."  and  sent  to  us  by  a  correspondent  who  considers 
it  very  apt : — 

They  are  not  beautiful,  tliey  are  only  decorated. 

They  are  not  clean,  they  are  only  shaved  and  starched. 

They  are  not  virtuous,  they  are  only  cowardly. 

They  are  nor  vicious,  they  are  only  frail. 

Not  intelligent,  only  opinionated. 

Not  generou ',  only  propitiatory. 

Not  disciplined,  onlv  cowed. 

And  not  truthful  at  all— liars  everyone  of  them,  to  the  very  ha-k- 
bone  of  their  souls. 


From  an  American  pjtroi  dyn  nuo  catalogue  : — 
\  gasoline  engine,  if  all-jwad  to  run  dry  of  oil  or  cooling  water,  can 
,ke  its  wants  known  by  all  manner  of  signals  of  distress,  such  as 
leaking  aud  smoldng  ;"  but  a  storage  battery  must  struggle  along 
thout  a  sijrn  or  sound  until  it  literally  dies. 


esumably,  the  que.stii 


Which  would  you  lather  be  ? 


Tlie  mvi  pattern  fire,  for  which  Ferranti  Ltd.  are  in  need  of  a 

itable  nam?,  for  the  ensuing  ssason  is  illustvat-d  h^M-ewith. 

e  have  already  annouu'^ed 

lat  thi  Companvwill  award 

le  of  the  fires  (corivct  voltJge, 

'   course)    to  thj    inj;>nio'a5 

Old  twister  who  will  furni.sh 

hat   they  consider  th?  bjst 

line  for  it.    Don't  call  it  th-^ 

Ypres,"   or    "  Hill   6)."'   ov 

Krittna,"  or  "  Achi  Baba," 

r   anything   els,»    which    sig- 

ifies    ■■  hot   stuff."      Just    a 

ice    homely   comfy   sort    of 

ruie   for  a  fire ;    you  know. 

»nd   your   idea    to    Ferranti 

td..  Kingsway,  W.C,  by  the 

id  of  this  month. 

*         * 

"  The  camera  cannot  lie,"  according  to  an  old  saying.  The 
anks  never  allow  a  lie  to  pass  their  lips,  according  to  George 
»fashingtou,  therefore  thev  us  >  the  camera  to  record  the  read- 


|'.iim.i,yLi<;iitki>  Camek.\  fok  Hecordixg  Mktkr  Kkadinus. 

I'lectricity  and  gas  meters.     The  illustration  shoAvs  the 
ent  which  may  or  may  not  be  nick-named   .Ananias   in 

r  or  distant  futuiv. 


FOR 


WAR  SERVICE 

DELIVERIES  FROM    STOCK 
SWITCHGEAR  AND  ACCESSORIES. 


ONLy 


A.  REYROLLE  &  Co.  Ltd. 


THIRTY-SEVEN  YEAES  AGO. 
[From  The  Electrici.^n  (Second  Sjries).  !>;pt.  21,  18,8.] 

Nickel.— This  substance  loses  all  its  magnetic  properties  when 
alloved  with  about  10  times  its  weight  of  zinc. 

Whe\t,stoxe's  DEFnJiTiox  OF  Electromotive  Force.- The 
cause  which  originates  ciirnrd  i  closed,  and  tension  in  anunclosed 
circuit. 

The  M.\rixer's  CoMP.-iss.- Many  people  look  upon  the- compass 
as  an  mtroduction  of  the  fifteenth  century,  but  it  seems  to  have  been 
well  known  in  a  primitive  form  in  the  twelfth  and  thirteenth  cen- 
turies. In  one  of  the  popular  songs  written  in  the  time  of  King  John 
1  is  said  that  the  sailors  who  go  on  long  voyages  to  Fneslaiid  or  to 
the  East  know  their  wav  bv  observing  the  tramoiilaiiie.  or  polar  star  : 
but  when  the  sky  is  covered  with  clouds  and  they  could  nojoiiger 
see  the'  stars  of  heaven  thev  had  a  contrivance  which  was  this  :  They 
took  a  needle  of  iron  and  put  it  through  a  piece  of  cork,  so  that  one 
cud  remained  out,  which  they  rubbed  with  the  loadstone,  and  then 
they  placed  it  in  a  vessel  full  of  water,  and  whichever  way  the  end 
(if  the  needle  pointed  there,  without  any  doubt,  was  the  polar  star. 
Ibis  formed  a  primitive  but  fairly  perfect  ma  iner's  compass. 

Our  Encyclopaedia. 

('(itiliihutioiis  III  ll/is  sc'Clioii:  {in  the  shaps  of  ihjjiniliuns  of 
irrU-l-iKiini  eh'rtriciil  ohjccls)  are  invited  from  the  willij  incmb'is 
of  the  inihixti-ij.  Hot  plates  will  lie  mranled  from  time  to  time 
f,r  the  hest  efforts. 

Insulation  Test:  A  gross  inciti-meiit  to  dishonesty.  (See 
kIso  Cutting  Pliers.)  . 

Automatic  Circuit-breaker  :  An  apparatus  which  is 
u.suallv  ""  tied  up." 

Joint  Box  :  A  receptacle  with  a  marked  affinity  for  co.il  g.i  •.■ 

Resistance:  "Ohm,  Sweet  Ohm,"  a  song  without  words 
(e.x;cept  in  the  mains  department). 

CM. A.  :  A  bodv  of  manufacturers  which,  altliough  a  trusi, 
is  not  a  trust,  though  a  combination  is  not  a  conibinatiotu 
thouiih  existent  is  vet  non-e.N:ist?nt  (and  whosoever  buyetli  not 
C.M.A.  cable  shall  be  eternally  damned).  (See  also  Nmi- 
.Vssociation  Cable.) 


THE  "  POINT  FIVES.' 


Mr.  J.  Horace  Bowden  (Poplar). 
Mr.  H.  F.  Street  (Southampton). 
Mr.  W.H.Cooke  (Luton). 
Mr.  T.  Roles  (Bradford). 
Mr.  A.  S.  Blackman  (Sunderland). 
Mr.  C.  S.  Davidson  (Barnes). 
Mr.  A.  H.  Soabrook  (St.  Maryle- 
bono).  [ing). 

.Mr.  C.W.  Spencer Hawcs(Kcad- 
Mr.  J.  \V.  Hame(York). 
Mr.  S.  T.  Allen  (Wolverhampton). 
Mr.  F.  W.  Purse  (Carlisle). 


Mr.  W.  G.  Pickvanco  (Wrexham). 
Mr.  H.  Gray  (Accrington). 
Mr.  S.  R.  Fodden  (Sheffield). 
Mr.  .1.  W.  Spark,^  (W.Hartlepool). 
Mr.  J.  W.  Beauchain  p(  West  Ham ). 
Mr.  A.  H.  Shaw(Ilford). 
Mr.  C.  Furnegs  (Ulackpool). 
Mr.  C.  M.  Shaw  (Worcester). 
Mr.  H.  A.  Novill  (Wakefield) 
Mr.  Frank  Ayton  (Ipswich). 
Mr.  C.  N.  Hoflord  (Leeds). 
Mr.  S.  E.  Britton  (Chester). 


PLATINUM 

should    bo   s«nt    to 

J.   BLUNDELL   &   SONS, 

GOLD,  SILVER  S  PLATINUM  REFINERS,  199,  W&RDOUR  STREET,  W 

■  ■r-.iiM..    Or      l/ir„!..ii."  4746  Cerrard, 
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SPEMENS 


STANDARD 

ELECTRIC    MOTORS 


ALL  OUTPUTS,  SPEEDS  AND  VOLTAGES. 


SIEMENS  BROTHERS  DYNAMO  WORKS  LIMITED. 

HkadOfficb!  CAXTON  HOUSE.   WESTMINSTER.  S.W. 
Telephonoi  GBKRAjtD  SKI.  Telograms!  "  Sibubralos.  Vic.  Lchdok." 

5upplles  Dept.  :   38  &  39.  UPPER  TM.A.MES  STREET,  E.C. 
Telephonii  City  5350.  T»la?i-ams :  "  Sibuotor.  Cbht.,  Lomdom." 

HOME  BRANCH  ADDRESSES: 
BnuiiKGHAU — Central  Ho  ,  New  St    I     Manchester— 195.  Doanssato. 
BpirroL— 30,  Bridge  Street.  Newcastle— t4-58,  CoUlngwood 

Cardipt— S9,  SL  Mary  STeet  '     Sheffield— 22.  High  St,      (Bldgs. 

Clajg-w— 66.  WatCTl-o  Stre»t  Sri-TM^vipr-s— 46.  Hl?h  Street. 

Branches  In    Principal    Towns   Abroad. 


MACHINE  T03L  DRIVING. 

At  the  present  time  to  increase  the  output  of  machine  tools  is  an 
object  which  vill  repay  study,  effort,  and  initial  outlay.  In  this 
work  the  "  Igranic '"  push  button  .systpm  of  electric  control  has 
proved  a  most  effective  help.  'I'lierc  are  three  ways  of  increvsins; 
output,  viz.  :  Speeding  up  the  machine,  speeding  up  the  mm  and 
reducing  the  idle  periods,  i.e..  the  psriods  during  which  the  nuicliine 
is  not  turning  out  work. 

The  "  Isranic  '"  patent  usli  button  control  help->  i'l  all  three  ways. 
Speedimj  up  the  Marliine. —  h  ace  implishes  this  by  making  the 
speed  control  easy  and  tpiick.  Wiisn  the  method  of  changing  speed 
is  (umbrous  an  1  si  >w  (a.s  me;;hnni.'al  gear  changes  ahviiys  are)  the 
t  Tol  cinnot  be  set  to  run  at  its  miximum  speed.  It  must  instead  be 
set  to  work  at  a  safe  average  spiked  :  a  speed  which  will  not  l)e  too 
high  for  any  condition  that  miy  arise  during  the  progress  of  the  job. 
If  the  method  of  changing  spsed  be  quick  and  easy,  as  in  the  push- 
button system,  the  speerl  can  be  varied  as  the  job  proceeds,  to  suit 
the  varjing  condition.s.  Thus  while  the  work  is  straightforward  and 
the  quality  of  the  metal  suitable,  the  machine  can  be  kept  running  at 
top  speed.  When  a  hard  spot  in  the  metal  is  encountered  (as,  for 
example,  when  turning  railway  wheels)  or  for  any  other  reason  a 
lower  speed  is  required,  il  can  be  quickly  obtained  by  merely  pressing 
a  button.  .lust  as  easily  aM<l  (piii-kly  the  former  high  speed  can  be 
restored  *'  "-i  the  t  mporary  hindrance  has  pa.ssed.  This  not  only 
increases  the  over  all  s[>eed  of  the  machine,  but  obviates  damage  to 
the  cutting  tools,  and  (hereby  reduces  maiiilcnance  cost. 

Speetliiifj  II II  llip  .)/o«.- This  is  done  by  making  he  control  ca.sy — 
so  ea.sy  that  he  doesn't  have  to  think  about  it.  Under  these  con- 
ditions the  workman  (who  is  not  an  electrician)  is  rt>lieved  of  the 
necc.usily  of  worrying  about  electrical  matters,  or  indeed  anything 
except  Ihe  work  In  the  machine.  He  need  not  think  about  the 
machine  ilsi-lf.  He  knows  that  he  lia.s  only  to  command  it  — by 
pressing  a  button— and  it  will  obey.  ('onse(|iienlly  he  concentrates 
attentif>n  on  his  legitimate  work  and  does  more  of  il  and  iloes  it 
hotter.  Time  is  saved  because  he  doesn't  need  to  leave  his  normal 
place  at  the  tool  (o  clV-ct  any  desired  change.  The  push  button  box 
is  HO  small  (hat  it  enn  be  mounted  on  the  nux'hine  it.self,  where  it  is 
always  within  his  reach.  iScmietimes  it  is  made  [lenflent  and  sus- 
pended in  n  convenient  |>osition.     In  some  s])ecial  ea.ses  it  is  made 


])ortable.  so  that  the  workman  can  conveniently  carry  it  in  one  liand 
and  press  the  buttons  with  the  thumb  or  fingers  of  the  same  hand 
I  »r  it  can  be  shmg  round  his  neck  so  as  to  hang  in  front  of  liini  and 
!iave  both  hands  free.  The  tool  is  literally  '.'  under  his  thumb  ""  and 
its  control  becomes  instinctive. 

lieducing  the  Idle  Peiinds. — The  idle  periods  of  a  machine  tool  are 
w  hen  it  is  being  set  up  for  a  job :  when  the  cutting  tools  are  being 
tlianged,  or  when  either  the  tool  or  its  motor  are  undergoing  r-     • 


Fig.  1. — I'lsH  Button-  Board. 

The  most  expensive  idle  period  is  that  of  setting  up,  for  then  not  onl,\ 
is  the  production  suspended,  but  the  time  of  an  expensive  workmar 
is  being  consumed.  Furthermore,  the  setting  up  process  occupie.' 
tlie  major  portion  of  the  life  of  many  machine  tools  and  consequenth 
any  shortening  of  this  process  is  an  important  economy.  Push 
iHilton  shortens  the  setting  up  i)eriod  by  making  the  managcnienl 
X)  flexible  that  the  machine  can  he  ""  inched  "  as  much  as  the  ])i-oce.st 
requires,  withmit  ilani.iL'iiiL'  cillici-  tlic  switchgcnr  oi-  the  motor,  and 


l''ni 


-KhoNT    \  IKW    0|-    .Sol.l-.NUlil    Co.NT.tOl.l.lill. 


Started    and    stojiped    witli    dclighlful    s)H'ed    and    facility 
changing  is  less  fre(|uciit  with  push  button  control.     The  tools 
longer   without   re-griudiiig    because    the   workman    can   so   eai 
"  humour"  them.     Similarly  the  motor  less  often  re<iiiircs  re] 
because  It  Is  not  subjected  to  the  injurious  stre.s.ses  of  hand  con^ 
It   Is  never  overloaded   by   being  accelerated   too  ijiilckly 
started  with  a  wcidcened  Held  and  is  not  called  upon  Id  diivc  Ihei 
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A  Good  EARTH 

THE 

PARAGON 
EARTH     CONE 

is  replacing  the  old  time 
earth  plate,  because  it  is 
much  easier  and  cheaper  to 
instal.  It  makes  a  more  re- 
liable and  permanent  earth. 
The  cone  is  made  of  per- 
forated copper  and  fiiletl 
with  small  charcoal.  It 
attracts  and  retains  mois- 
ture, and  consequently  pro- 
vides a  certain  earth. 
The  Cone  is  made  in  various 
sizes  for  Lighting,  Power, 
Tramways,  Telephones, 
Telegraphs,  Lightning  Con- 
ductors, &c. 

SGHOLEY  &  CO.,  Ltd., 

56,  Victoria  Street,  London,  S.W. 


E.  SHOWELL  &  SONS,  LTD., 

STIRCHLEY,     BIRMINGHAM. 


Every  description  of  Finger  Tips, 
Connecting  Pieces  and  Segments, 
made  for  Tramway  Electrical  work. 


505  L.— Earih  Clii 


Salt  Agent  for  the  Electrical  Trade:— 

LIONEL  ROBINSON,  Lon™^u''c 

Telephone:  Hollorn  6323. 


IBELLING 

FIRES 
BOILERS 
GRILLERS 
COOKERS 

Over   M\«    Corpc)rati.,n    and    lU-clric    Supply    Aulhiirilius   hjve 
houKhl    cur   Kood.s    t.ir    the    laM    i    yeiir.^,. 

VVc     endeavour     to    turn    out     stronK     practical     article*     for 

everyday    use. 

May    we    .lend    you    our    Catalo(tue»  ? 

BELLING  &  CO.,  ''"'\^i^"T- 

m 


CONDUIT 

that  is  our  ' speciality" 

We  offer  Contractors  and 
Electrical  Engineers  Con- 
duits that  will  give  entire 
satisfaction. 


We  have  gained  the  reputation 
for  giving  sterling  service,  and  this 
accounts  for  the  sohd  progress 
made  bv  us. 


Our  Conduits  and  Fittings  have 
absolutely  smooth  interior  and 
exterior  surfaces,  and  are  covered 
with  a  special  insulating  enamel 
that  is  flexible,  durable,  tenacious, 
rust  and  acid  proof,  that  does 
not  chip,  peel  or  corrode. 


In  addition  we  pay  much  attention 
to  Conduit  Fittings,  wliich  have 
equally  the  same  care  as  our 
Conduits. 


GARRISON   LANE, 
BIRMINGHAM. 


L_  NDOU  — 

113-1 17,Charing  Cross  Rd.,W.C. 
Manchester — 

1 6,  Corporation  Street, 
Glasgow — 

72a,  Waterloo  Street. 
Newcastle — 

61-65.  High  Bridge. 
Bristol— 
11,  Denmark  Street. 


6,  White  Horse  Street 
Liverpool — 

96,  Whitechapel. 
Swansea— 

H.Heathfieid  Street 
Cardiff— 

4,  Westgate  Street. 
Aberdeen — 

1,  Crimon  Place. 
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EliECTROIiYTIC 
RECTIFIERS 


Wr-ite     fate-     IL.ist     "G 

is£:n^xh:ai:<  &  co. 

(DEPARTMENT   4) 

Denzil  Works,  Neasden,  London,  N.W. 


tliiongl)  liard  places  at  a  ninxiinum  speefl.  The  wliolc  a])i)aratus  is 
built  for  workshop  use  and  is  easy  and  convenient  of  a])j)lioation  to 
any  tool. 

Only  the  push-biiftoii  hox  shown  l)y  Kip.  1  needs  (o  he  liandled  bv 
the  workman  or  mounted  on  or  near  to  the  tool.  This  is  robust  in 
constrnclion  as  the  illustration  show.s,  siinjilc  in  character  and  .self- 
explanatory.  Xothing  is  easier  than  to  press  a  button  and  all  that 
the  workman  has  to  do  is  to  select  (according  to  the  veiy  clear 
in.scriptions)  the  button  that  will  serve  his  jiurpose.  The  other  piece 
of  a])paratus.  shown  by  Fig.  2,  is  entirely  automatic  and  never  needs 
to  be  touched  by  the  workman.  It  can  be  mounted  out  of  harm's 
way  on  any  convenient  wall  or  pillar  where  it  can  easily  !)(•  inspected 
anil  kept  (lean.  It  is  not  much  more  than  two  years  since  this 
system  of  control  was  introduced  lo  Ihe  market,  but  in  the  interval 
it  has  been  adojjted  by  numy  of  the  jjrincipal  engineering  works, 
including  railway  worksho])s,  locomotive  builders,  ordnance  factories, 
shijiyards,  annnunition  work.s,  machine  tool  makers  and  many  others. 

Fuller  tielails  may  be  obtained  from  the  Igranic  Electric  Co.  (Ltd.) 


THE  LIGHTING  OF  FILM  PICTURE  STUDIOS. 

At  one  time  the  arc  lamp  had  complete  connnand  of  Ihc  illumina- 
lioii  wiirk  in  cinema  studios.  The  develoimienl  t>f  (he  ha'f-walt 
lamp,  as  well  a.s  the  Improvement  and  ecionomy  introduced  by 
Mienury  vapour  lighting,  have  nuiterially  changed  the  ])rne(ical 
a«|)erl  of  this  iiroposilion.  The  iHoduclion  of  Minis  at  the  present 
time  has  attained  the.  level  of  a  .seience,  aiirl  it  wimld  appear  litling 
I  hilt  Ihe  si'ienlilic  work  which  has  been  ajipliid  to  Ihe  perfection  of 
the  lilm  itsi'lf  and  of  Ihc  tamera,  and  al.so  the  piojection  machinery, 
should    liiid    practical     exi)resHion     in    the    lighting    of     the     lilm 

subjcrls. 

In  a  Tap'r  recently  contributetl  lo  Ihc  "  Illuminating  Kngineer  " 
Mr.  \V.  .\.  11.  Kvaiis  deals  with  the  employment  of  mercury  vapour 
lanips  for  the  artilicinl  lighting  of  lilm  picture  studios.  The  lirst 
<  imper  Hewitt  light  u.'-cd  for  biographic  piu-poses  was  in  lilOi)  at  Ihe 
|!ioi!r.ipli  ( 'ompany's  original  studio  in  .\ew  York.  Since  that  time 
liiT-iMcnt  efTorlH  have  been  made  lo  ap|)ly  this  form  of  lighling  on  a 
large  »ealc,  and  the  results  seem  to  have  been  very  successful. 


The  Cooper-Hewitt  laiiii>  is  partieulurly  dcsir.ible  for  this  dass  of 
work  on  accomit  of  the  gi-eat  actinic  power  of  the  liglit,  for  equal 
illiiiuiiiation  it  being  about  the  same  as  daylight.  Also  the  fact  that 
ihc  light  comes  from  a  long  tube  in  place  of  being  concentrated  in  a 
small  point  ensures  thorough  diffusion  of  the  Tight,  and  gives 
lighting  eft'ect  similar  to  daylight.  The  light  blends  with  daylight, 
and  where  used  in  a  daylight  studio  can  gradually  be  added  "as  the 
daylight  decreases.  Even  with  200  or  300  lamps  on  a  stage  there  m 
\eiy  little  glare,  and  no  harmful  effects  are  producjd  on  th?  ey^gf 
llie  actors.  Furthermore,  even  with  this  large  amount  of  light,^ 
temperature  of  the  stage  is  only  slightly  raised  abo\e  the  surround 
atmosphere.  This  is  a  most  imjJortant  jxjint  to  be  considered! 
taking  pictu  es,  and  especially  in  fairly  long  scenes,  as  the  fatio 
produced  by  an  excess  of  light  will  prevent  the  players  from  puttinl 
forth  their  best  efforts. 

Lamps  are  fretjuently  arranged  in  skylights  for  hanging  from  th| 
ceiling  to  provide  top  light,  and  floor  stands  are  added  to  take  can 
of  the  side  lightmg  and  reinforce  the  lighting  at  special  jx)ints  tJ 
obtain  the  best  effects.  By  properly  arranging  the  lights  around  thJ 
sides  of  the  stage  and  overhead,  modelling  effects  can  be  produc 
which  do  away  with  flat  pictu'-es.  which  a-e  apt  to  result  from  imi 
pro[)er  lighting.  As  an  instance  of  the  numiier  of  lighting  a  studicT 
lo  large  stage  work,  we  may  take  a  stage  about  32  ft.  deep, 
typical  installation  of  this  type  there  are  208  tubes,  136  for  overhcail 
lighting  and  32  for  high  side  lighting,  with  48  mounted  in  floor  stands 
for  moving  about  to  throw  the  light  from  one  side  and  towards  tlic 
front. 

The  overhead  lamps  are  arranged  in  the  following  mamier  :  Eight 
tubes  in  two  banks  are  hung  at  approximately  8  ft.  over  the  front 
line  at  an  angle  of  about  .30  deg.  inclined  toward  the  stage;  bai  k 
of  these  lamps  are  hung  three  banks  of  eight  lamps,  each  at  the  same 
angle,  and  this  idea  is  carried  out  so  that  at  the  back  line  there  are 
four  banks  at  about  IS  ft.  above  the  stage,  this  fan-shajK-d  method 
being  essential  to  cover  the  stage. 

On  one  .side  are  four  hanging  banks  which  are  inclmed  -to  tleg., 
throwing  the  light  in  on  the  stage.  Xo  lamps  are  placed  opposite  to 
these,  for  the  reason  that  if  the  illumination  was  equalised  the  picture 
would  photograph  flat.  The  floor  stands  are  i)laced  at  various 
positions  to  get  light  in  on  the  stage  to  light  up  spots  where  the  toj) 
and  side  lighting  do  not  reach  and  to  produce  artistic  modelling. 
Ihc  oxerhead  lamps  in  the  studio  may  be  suspended  from  a  tiolhy 
system  which  permits  the  lamps  to  be  moved  from  one  end  of  .  he 
studio  to  the  other,  and  cover  in  this  manner  different  stages.  Hy 
this  method  s:?enes  can  be  set  u])  on  two  stages  while  ])ictures  arc 
being  taken  on  the  third,  aiul  no  time  is  lost  between  the  taking  of 
the  scenes. 

In  addition  to  Cooper-Hewitt  lamiis,  a  studio  should  have  four  or 
five  large  arc  lamiis.  which  can  be  used  in  conjunction  with  the  tulic 
lamps  for  s])of  lighting  effects.  Moreover,  arc  lamps  ;ire  used  for 
liivplace  lighting,  table  lamps  and  other  spr,  inl  li^'liling  effects. 
.V  large  studio  may  consist  of  as  many  as  fmii  ~i,ii;r~  coniplclcly 
lighted  with  Cooiier- Hewitt  lamps.  Each  stage  i-  coiuplclcly  liglilcd. 
ami  no  troll  y  system  is  needed  for  changing  the  position  of  the  la  mjis. 
In  other  words,  four  different  set.s  can  be  photographed  at  the  same 
time,  or  while  one  or  two  sets  arc  being  taken,  others  can  be  set  up, 
which  eliminates  lust  niution.  anti  (here  is  no  waiting  for  light  at  any 
time. 

The  main  advantage  of  lighting  a  moving  picture  stage  with 
Cooper-Hewitt  lamps  is.  jiriinarily,  the  fact  that  pictures  <au  bo 
taken  at  the  proper  .speed  and  at  any  time,  day  or  night,  with  lighting 
elVecls  that  are  equal  to  daylight.  Moreover,  the  camera  man  iic\cr 
has  to  make  any  change  whatsoex  cr  in  the  aiierture  of  his  lens  during 
the  (akuig  of  a  scene,  as  the  (|uality  and  (piantity  of  light  is  alwa\s 
the  same.  Passing  clouds  and  the  many  changes  in  daylight  values 
do  no(  occur  in  an  arliiicially  liglded  studio,  and  picdires  (aken  under 
Cooper-Hewitt  light  always  show  the  same  degree  of  clearness  and 
detail.  Somi-times,  in  taking  outdoor  pictures,  the  .same  scenes  have 
to  be  taken  o\er  and  over  again,  due  lo  the  fact  (hat  (he  light  was  no( 
,ju.st  rigid.  '■  Uetakes"  are  not  necessary  in  a  studio  with  artilicial 
lighting  i)roperly  installed. 

In  liguringon  (he  total  illuinination  for  a  stage  it  will  be  found  that! 
proper  lighting  can  be  inoduced  by  CooiKT-Hcwitt  lamps  with 
expenditure  of  current  of  about   100  watts  jier  s(piare  fool  of  t'c 
s|)aee- that  is,  a  small  stage  can  be  lighted  with  aliout   .30  kw.. 
medium  size  stage  with  45  kw.,  and  a  large  stage  with  about  7.">  l< 
Stages  lighted  uiuler  these  conditions  will  have  a  floor  illuminatiolJ 
averaging  about  400  ft. -candles.     These  ligurcs  serve  as  a  nscfiiT 
guide  for  estimating  purposes  ;  it  should,  however,  be  borne  in  mina 
that,   just   as   illumination   intensities   in   domestic   and    industria 
lighting  vary  over  relatively  wide  Iiinit.s,  so  they  may  als<j  in  tll| 
studio. 

.\s  tin'  Coo|)er- Hewitt  lamps  u.sed  for  this  work  requiif  no  carboiP 
or  trimming,  and  the  only  cost  is  for  replacing  the  tubes,  which  hiive 
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FERBOZOID 


t: 


CONSTANTAN 


WRITE    FOR   PARTICULARS    OF     FOURTEEN     GRADES    OF 

British-Made  Resistance  Materials 


TO:- 


XX     MAKERS! 
♦♦    


HENRY  WIGGIN   &  CO,  Ltd., 
George  Street,  Birmingham. 


^ 


LIONEL  ROBINSON, 

3,  Staple  Inn,  London,  W.C. 


XX 


-'♦•♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦•♦♦♦♦♦♦♦♦♦♦♦♦♦♦•♦♦♦♦♦♦♦♦♦♦♦♦♦•♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦•♦♦♦♦♦♦♦♦♦♦♦♦♦♦•♦♦♦♦♦♦♦•♦♦♦♦♦♦♦♦♦♦***« 


an  extremely  long  life,  the  maintenance  cost  is  extremely  low,  the 
actual  cost  for  maintaining  tubes  for  this  work  averages  from  actual 
experience' (is.  "d.  ]ier  tube  per  year. 


on  for  about  two  hours.  woiiM  anioinit  to  31s.  Od.  for  current  and 
Cs.  3d.  for  mahitenanee.  or  a  tolal  of  :i>Ss.  for  l.lHKlft..  whereas  tlie 
entire  cost  of  the  tilm  ma  •  lave   cen  from  t:200  to  t800.  depending 


GeNEI1;M,    \|KW    of    C'oOI'lK-lllWITT    L.\,MI>S    (iHOlU'El)    IN    ('|XKM.\    l''lI.M    Si  TDIO. 

On  a  large  stage  the  cost  of  lighting  for  taking  1,000  ft.  of  lilm,      on  the  subject.     In  other  words,  the  I  est  lighting  can  be  obtained 
which_ would  mean  about  two  days'  complete  work  with  the  lamps      on  the  average  for  loss  than  A  per  cent,  of  the  entire  cost  of  the  dim. 
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LEWIS'S     SCIENTIFIC    CIRCULATING     LIBRARY. 


ELECTRICAL,  MECHANICAL  &  GENERAL  ENGINEERING  TEXT  BOOKS  &  TECHNICAL  WORKS, 
ncu)  Works  and  new  editions  can  be  bad  from  the  Clbrarp  immediatelp  on  publication.  T'J'p'^'':  m  -;   m  1072. 
SUBSCRIPTION,  Town  of  Coantry,  from  ONE  GUINEA.    READING  ROOM  open  Daily  to  SUBSCRIBERS. 

136,  GOWER   STREET,  and  24,  GOWER  PLACE, 
LONDON,   W.C. 


H.  K.  LEWIS  &  Co.  Ltd., 


\ 


Considering  tlie  fact  that  sum?  a  t  jr.-^  a:.-  piiil  tin  a  w.-'k  and  over 
in  salaries,  or  about  £10  per  working  hour,  every  .single  minute  of 
their  time  that  can  be  saved  by  proper  lighting  is  in.strumental 
in  reducing  the  total  cost  of  the  lilm. 

The  Westuighou.se  t'oo[)er- Hewitt    Co.,  York-road.  King's  (Yoss 
will  supply  further  details  to  interested  readers. 


PORTABLE  X-RAY  APPARATUS. 

X-ray  operators  and  j>ractitionei-s  have  felt  tlie  need  of  an  equip- 
ment which  should  be  complete  in  itself  and  sufficiently  i)ortable  to 
dispense  with  the  large  and  heavy  spark  coils,  battery  outfits,  &c  . 
hitherto  e.ssential.  The  "  Dubilier  "  apparatus  described  in  pani- 
I)hlet  1921,  issued  by  the  General  Electric  Co.,  can  be  connectcfl 


View  of  Co.Mri.KTi;  Tihk  and  C.vukvini:  ('.\sk. 

direct  to  any  ordinar^•  lighting  main  either  continuous  or  alternating 
current.  It  tun  be  iised  in  the  consulting  room,  and  if  desirable  can 
Ix!  conveyed  to  the  hf)usc  of  the  patient  with  ca.se.  It  is  al.so  suitable 
for  special  classes  of  hospital  and  infirmani'  work,  on  account  of  the 
reatlinesH  with  which  it  may  be  tran.sferred  from  one  ward  to  another 
for    bedside    uHe.     The   current    consumption    is.    we    understand. 


SLATE 


INIGO    JONES   &   CO., 

Tudor  Slate   Works, 
GROESLON,  R.S.O.,  NORTH  WALES. 

Slates  Drilled  &  Shaped  to  Specification. 

8LATE  WORK  tor  ELECTRICAL  ENGINEERS. 

Slate  M.Tinns.  Turn.-r'i  and  Knamtllers 


extremely  small  when  compared  witli  that  uf  the  larger  machiii 
generallj'  in  use. 

FluoroscoiJy  and  radiography  are  equally  practicable,  and  con- 
sidering the  size  and  simplicity  of  the  apparatus,  the  results  are  I 
excellent.     Examples  of  radiographs  taken  in  actual  practice  under  I 
ditferent  conditions  are  shown  herewith. 

There  is  only  one  switch  and  regulator;  the  manipulation  is 
simple,  and  no  knowledge  of  electrical  science  is  necessary,  although 
an  acquaintance  with  X-ray  work  and  the  usual  precautions  to  be 
observed  are  naturally  of  advantage  to  the  operator. 

The  complete  apparatus  (catalogue  Xo.  200)  is  suitable  for  all 
classes  of  X-ray  work,  &c.,  and  operating  with  a  6  m.  tube  on  con- 
tinuous or  alternating  current  of  normal  voltage.     It  is  provided 


Dental  Radiookafhs  takex 


[.TS  ('l>NTlM'nrS  C'TRRKNT. 


with  double-pole  switch,  spring  tube  flexibles  (avoiding  use  of  various 
lengths  of  wire  and  facilitating  connecting  and  focussing  of  tube), 
socket  and  flexible  for  joining  to  supply  at  any  lampholder  or  wall- 
plug.  A  polished  teak  ease,  with  convenient  handle  for  carrying  is 
supplied.  The  outfit  measures  2-1  in.  by  10  in.  i)V  ~h  in.  deep  and 
weighs  4;!  11). 


RADIAL  DRILL  FOR  SWITCHBOARD  WORK. 


A  light  radial  drilling  and  tapping  machine  is  beuig  introduced  liy 
(i.  Swift  &  Sons  (Ltd.),  Halifax,  and  is  intended  for  electrical  engi- 
neers for  drilling  the  holes  in  marble  slate  and  similar  switchboards, 
&c.  When  [)laced  in  the  centre  of  a  large  circular  work  table,  on 
which  several  boards  are  being  fitted  up  it  can  readilj'  be  swung 
through  a  complete  circle  to  operate  on  anything  within  its  range. 
The  maximum  radius  is  4  ft.  9  in.,  minimum  12  in.,  and  it  admits 
4  ft.  6  in.  from  the  floor  to  the  spindle.  The  arm  bears  on  a  conical 
pillar  haxing  a  2  ft.  sciiuire  base,  revolves  on  roller  and  ball  bearings 
and  may  be  locked  in  any  position.  A  projection  cast  on  the  arm 
carries  the  eight-speed,  three-lever,  positive  clutch,  gear  box,  and 
mounted  on  this  is  the  3  h.p.  electric  motor  which  drives  the  gear 
box  by  chain,  provided  with  a  guard.  A  brass  plate  gives  all 
]K)sitions  of  levers  and  spindle  speeds.  The  carriage  nms  on  rollers 
and  is  traversed  by  rack  and  pinion.  The  2  in.  diameter  balanced 
s])indle  is  bored  Xo.  4  Morse  ta])er,  and  equipped  with  ball-thrust 
washers  at  both  ends.  It  has  hand  feed,  quick  advance  and  return. 
aufl  revei-se  mot  on  for  tajiping,  the  traverse  being  lO.l  in.  Tlic 
balance  weight  slides  up  and  down  a  rod  at  the  rear,  to  keep  it  in 
position.     The  machine  weighs  about  27  cwt. 

Ferranti  Ltd 

Central  House,  Kingswa/,  London,  W.C. 

SWITCHQEAB.   TBANSFOBMEBS,  HETEBS, 
KIJCCTBIC    EEEATXNQ    &    COOKXNQ    APPARATUS. 

H  W/o  tor  Hintlrr  •■  X." 


■  Court,  Fleet  Street,  In  the  City  of 
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EvEXT  OF  THE  Week. — A  Government  Department  engaged 
•on  war  work  advertises  for  ""  Civil  Engineering  Draughtsmen 
accustomed  to  steel  constructional  work  ""  at  a  salary  of  6s.  Gd. 
ptr  dav.     May  they  long  continue  to  advertise. 

Box  Mot  of  the  Week.  — ""  This  gradual  welding  together  of 
large  Associations  aiming  at  a  common  object  cannot  but 
mean  good  for  all  concerned,  and  is  in  the  interests  of  Munici- 
palities as  a  whole."-  (Alderman  H.  Linsley,  J. P.,  Presidential 
Address,  M.T.A.)  Wiiding  is  right.  Let  it  be  electric  and 
permanent. 


Ox  the  'Phone. 
Female  Voice  :  You  the  —  Electric  Co.  ? 
Male-ditto  :   Yes,  miss. 
F.  V.  :    Have  you  any  fans  ? 
M.  V.  :  Yes,  we  have  all  kinds. 
F.  V.  :  Have  you  any  that  osculate  ? 
M.  V.  :    AVell,  yes — but  I'm  quite  bu.sy  now. 
jou  to  the  Appliance  Department. 


I'll  transfer 


[Edison  Life. 

*  *         *         * 

It  is  most  trying  to  talk  to  a  man  who  will  call  them  electric 
veHicJes.     You  feel  up  to  your  knees  in  dropped  aitches. 

*  *         *         * 

Edison  Accumulators  inform  us  that  they  are  frequently  the 
recipients  of  strange  communications  regarding  their  batteries. 
Here  is  a  recent  one  written  on  a  Post  Card  : — 

Dear  Sirs, — Kindly  let  us  have,  per  return,  full  instrnction.s  for 
•charjnng  the  accumulator  which  we  purchased  from  you  twdct 
mnnthi  iiijo. 

The  italics  are  ours,  and  the  conclusion  to  be  drawn  is 
obvious  ;  at  any  rate  it  is  one  way  of  writing  a  testimonial. 

*  *         *         * 

The  ■■  l)ird  "  shown  in  the  illustration  tried  conclusions  with 
a  4:4,000  volt  thr.-e-phasi'  transmission  line  "way  down  upnu  the 


The  drastic  changes  in  the  postage  rates  will  stamp  the 
present  as  the  "  Point  Five  "  Budget.  There  is  some  talk  of  a 
vigorous  protest  to  the  Chancellor  of  the  Exchequer  from  the 
Secretary  of  the  Association. 

*         *         *         * 

^Ve  hear  that  a  prominent  illuminating  engineer  has  given 
xip  his  residence  in  the  Metrojiolis  on  account  of  the  greatly 
increased  illumination  from  the  planet  .hi))iter. 


The  followinir  records  the  results  of  a  shooting  match  at  the 

Ediswan  miniature  rantre  bet\ 

•een  the   B.T.-H.  and  a  home 

team.     The  shootinsi  was  10  shots  at  2-5  vds. 

EiU'iran  Tmm.      1st      2nd 

H.T.-H.  Team.      1st       2nd 

shoot  shoot  Totals 

shoot  shoot  Totals 

*E.  Winterflood    !)2  ...  98  ...    I!I0 

*Rrdfcrn(2)    ...  84  ...  7S  ...   162 

S.Smith 88  ...   !I2  ...    ISO 

Redft.ru(l)     ...   71    ...   82   ...    153 

—.Harrington    89  ...   S7   ...    17(i 

Bush  62  ...  72  ...   134 

W.  Gelding    ...  87   ...  .S7   ...    174 

Umiton  67  ...  6.")  ...   132 

E.Ralph    83  ...  .SI)  ...    172 

T.C.  Black    ...   78  ...  !)0  ...    IKS 

Alicl    78  ...   .")0   ...    128 

Buitcm    .30   ...   67   ...     i)7 

A.  .J.  Corbctt    .    8.T   ...   77   ...    Ifi2 

Butcher 34   ...   .->4   ...      88 

+A.E.  iMvi.:    ...   72   ...  8,",  ...   1.^7 

tC.man    27    ...   3!)  ...      66 

1.37!l  060 

*  Winners  of  silver  spoons  presented  hy  "'  Ediswan  Rifle  Club." 
+  Wiiniers  of  wooden  spoons,  suitably  illuminated  for  the  occasion. 

Mr.  Elliott  (Ediswan  joint  sales  manager)  was  in  the  chair, 
supported  by  Messrs.  Child,  Pakenham  and  Cooke.  Mr.  Abel, 
on  behalf  of  the  B.T.-H.  Co.,  responded  to  Mr.  Elliott's  welcome. 
Messrs.  Anderton  (Ediswan)  aiul  Abel  (B.T.-H.)  were  captains, 
and  the  place  of  official  scorer  was  filled  by  Mr.  W.  B.  Clarke. 
The  B.T.-H.  team  on  the  return  journey  was  entirely  devoid 
of  ■■  glare  " — at  least,  so  we  under.staml  from  a  member  of  the 
illuminating  engineering  department. 

THIRTY-SEVEN  YEARS  AGO. 

[From  The  Electriciax  (i^e-cond  Series).  Sept.  28,  1878.] 
Proposed  Introduction  ok  the  Electric  Light  into  the 
North  British  Dyeworks,  Perth.— Several  experiments  were 
made  with  the  electric  light  last  week  in  the  exten.sive  dyeworks  of 
Messrs.  .J.  Pullar  &  Sons,  Perth,  for  the  purpose  of  introducing  the 
same  into  some  of  the  rooms  instead  of  the  ordinary  gaslight.  The 
experiments  were  very  successful,  and  we  believe  the  electric  light 
will  soon  be  introduced  into  the  works,  which  are  the  most  extensive 
in  the  kingdom. 

Ladd'.s  Electro-Magnetic  JIotor. — According  to  M.  Deprez, 
this  machine  gives  very  good  results,  and  has  been  too  much  lost 
sight  of.  A  curious  peculiarity  presented  by  this  machine  is  that, 
if  the  commutator  be  placed  in  the  position  which,  theoreti(^ally, 
should  render  all  movement  imijossible.  the  machine  will,  jieyerthe- 
le.ss,  rotate  indifferently  in  either  direction.  The  velocity  is  <'ven 
much  more  considerable  than  that  ulitained  with  the  commutator  m  a 
rational  position. 


THE  "  POINT  FIVES." 


Tennessee  River.  Its  deject-d  appearan.c  shows  that  it  failc 
to  make  good.  The  bird  is  a  hawk  which  measures  'j  ft.  froi 
wmg  tij)  tr.  wing  tip.     Scm.>  hawk  1 


Mr.  J.  Horace  Bowden  (Poplar). 
Mr.  H.  F.  Street  (Southampton). 
Mr.  W.  H.  Cooke  (Luton). 
Mr.  T.  Roles  (Bradford). 
Mr.  A.  S.  Blackman  (Sunderland). 
Mr.  C.  S.  Davidson  (Barnes). 
Mr.  A.  H.  Seabrook  (St.  Maryle- 
bone).  liii!-')- 

-Mr.  (■.  \V.  SjieneerHawcs  (Read- 
Mr.  J.  W.  Hame  (York). 
Mr.  S.  T.  Allen  (Wolverhampton). 
Mr.  F.  W.  Pura.W('ftrlisle). 


Mr.  W.  G.  Pickvance  (Wrexham). 
Mr.  H.  Gray  (Accrington). 
Mr.  S.  E.  Feddeu  (Sheffield). 
.Mr.  .1.  W.  Sp.aks  (W.Hartlepool). 
Mr.J.W.Beauchamp(  West  Ham). 
Mr.  A.  H.  Shaw(llford). 
Mr.  C.  Furncss  (Blackpool). 
Mr.  C.  M.  Shaw  (Worcester). 
Mr.  H.  A.  Novill  (Wakotiold) 
Mr.  Frank  Ayton  (Ipswich). 
Mr.  C.  N.   Uefford  (Leeds). 
Mr.  S.  E.  Britton  (Chester). 


M  ^.f^^y  Duty  Type, 

No.  lOA.- For  Direct  Curr- • 
Motors  that  have  ;o  bes'.ai'- 
'"■luently  or  aeainst  hea v 

is.     Liberally    rateJ     ; 

SIM.    renewable    coc:> 

■  tacu.  protected  by  aux; 
•  carbons.  Current  carn^ 
•v.etn  copper  contacts  a:, 

■  're  contact  plate  by  he... 
'- :^iit»dbru.-h.    Nocuri-- 


IGRATilC 


Multiple  Lever  Type, 

No.  IOC— For  very  large 
Motors.  Robust  and  foolproof , 
each  section  of  grid  resistance 
is  short-circuited  by  a  separ- 
ato    switch    having     heavy 

HEAVY  DUTY  STARTERS  ^Zr'^nS  f  ^ff,S 

operate,  but  constructed   to 

„    „  ensure  full  contact  always  and 

iGRAflIC  LLECTRIC  C9  UP     Projerscquertcin  cbsinc  of 


.147,     Ouoc- 


Sir 


London 
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SIEMENS 


ELECTRIC     MOTORS 


Part  of  small  Motor  Shop, 
Stafford  Works. 


SIEMENS   BROTHERS   DYNAMO   WORKS   LIMITED. 

HEADOpriTBl  CAXTON   HOUSE.    WESTMINSTER.  S.W. 
Telephonei  Gerrard  8feO.  Tologramal   "  SiBuaRALoa.  Vic.  Lcndon." 

Supplies  Dept.  :    38  &  39.  UPPER  THAAIES  STREET,  E.C. 
TelophoDii  City  5350.  Tolograms  :  "  SiayoTOR,  Chmt..  London." 

HOME  BRANCH  ADDRESSES: 
BlRMiNOHAM— Central  Ho  ,  Nsw  St     i     Manchestbr— 196.  DMnssato. 
Bristol— 30,  Bridge  Street.  i     Newcastlb— 64-68.  Colllnswood 

Cardirr— 89,  SL  Mary  Street  i     Shbfribld— 22,  High  St      [Bldgs. 

GuASOow— «6.  Waterloo  Street.  Southampton — 46.  High  Street. 

Branchos  In    Principal    Towns   Abroad. 


THE  "QUEAD"  ELECTRIC    FIRE. 


There  !.<<  no  alwohitely  new  principle  involved  in  the  element  of  the 
"  Quead  "  tire,  but  an  improvement  in  the  arrangement  of  well- 
tried  principles.     It  corabine.s  the  experience  of  many  years  and 


.T    K.W.    I'oilTAlir.K    "QlK.M)"     KlIlK. 

tniny  people,  and  the  prodiie.TH  have  not  hesitated  to  hcnelit  by  the 
lindingM,  on  o.  rt.iin  [Miints.  of  lUithoritie.M  on  dome.slic  lieiiting  hi  the 
world  of  giu.  and  eu.d.     For  inHlanee,  eoal  fire.s  primarily  and  gas 


fires  to]  a]  large  extent  have  besn  pionears  in  regard  to  di.scoverino- 
the  form^of  heating  best  suited  to  domestic  requirements,  and  that 
form  is  imdoubtedly — radiant  heat.  Also  for  the  rapid  radiation  of 
heat  some  form  of  fireclay  has  been  foiuid  to  be  the  most  useful  and 
pr.utieal  agent. 

The  ■•  Quead  "  heat  unit  consists  of  a  number  of  fireclay  pieces  of  4 
s|)ecial  composition,  which  precludes  the  po.ssibility  of  chemicall 
troulile  with  the  resistance  wire  at  red  heat,  and  which  are  built  on  a. 
steel  rod  around  a  s])iral  of  resistance  wire  so  that  the  latter  iss 
into  the  surface  of  the  fireclay  but  is  still  visible.  Thus, 
current  is  connected  the  spiral  immediately  becomes  red  hot  and! 
in  turn  heats  the  fireclay.  The  result  is  a  glowing  mass,  cheerfu 
appearance,  and  intense  in  its  radiant  effect.  The  method  of  sink 
the  wires  into  the  surface  of  the  fireclay  lias  the  eftect  of  cjuici 
making  the  latter  red  hot,  but  it  also  protects  the  wire  from  damag 


2  K.W.  "QuK.Mi"   KiKi:. 


'   With  I  he  element  right,  it  is  possible  foi  tl 

to  put  on  the  market  a  range  of  electric  lircs  \\  hiil 

reliable,  gu.irantecrl  an<l  entirely  beyond  the  cxpii 


ken 


Det.ml  of  "Quead"  Fir.E  Unit. 


the  result  is  that  the  "  Quead  "  is  a  robust  unit  which  can  be  roughly 
handled,  removed,  replaced  or  packed  for  transit  without  fear  of 
damage.  Its  simplicity  is  another  point  worthy  of  notice — it  can  be 
built  from  its  component  parts  in  a  few  minutes  by  a  novice. 

The  ■"  Quead  "  elements  are  guaranteed  for  a  period  of  three  years 
from  date  of  sale  to  work  .satisfactorily  when  used  under  proper 
conditions,  i.e..  correct  voltage  and  in  "  Quead  "  apparatus.  .Should 
any  breakdown  occur  within  this  period,  elements  are  replaced  or 
rcjiaired  free  of  charge,  provided  the  faulty  element  or  apparatus  is 
returned,  carriage  paid,  for  examination.  This  guarantee  is  limited 
to  the  ■"  Quead  "  fires,  and  does  not  cover  any  consequent  loss  caused 
by  such  breakdown.  The  "  Quead  "  elements  are  standardised  at 
1  kw.  hourly  consumption  and  the  standard  fires  are  all  fitted  with 
one  element  per  kilowatt.  Each  element  measures  lOi  in.  long,  and 
has  a  diameter  of  2J  in, 


\ 


of  the  ■■t,)uead|? 
(■  .sound.  ri>l>us<. 
cnt.il  stage,  anil 
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Shdmc  &  CeiiQPal  WonkA  £- 

i 
l^^Victopiao/IpQet,  London, qTW.    


Horn-type   Lightning   Arresters  for   Indoor  and   Outdoor  Mounting. 

Electrical  Apparatus  up  to  80,000  Volts  &  4,000  Amps. 


Telephone:    5223   VICTORIA. 


Telegrams:    "GABION AGE  VIC  LONDON." 


in  tlie  pages  of  a  new  list  will  hefonnil  ilhistratcil  a  sckcfioii  of 
electric  fires  of  useful  size  and  kind,  for  i-very  condition  and  recjuirc- 
ment,  and  at  a  range  of  prices  which  should  suit  everybody. 

The  "  Qu(!a(l  "  fires  give  red  heat  equal  in  appearance  and  effect  to 
any  coal  or  gas  fire.  They  are  aiTanged  for  convenience  and  utility. 
and  the  artistic  side  ha.s  been  well  considered  in  their  prochiction. 
One  of  the  utility  features  is  the  provision  for  keei)ing  liquid^  or  food 
warm.  Home  of  tlic  patterns  have  detachable  shelves  for  this 
])urpo.se,  while  others  are  constructed  so  that  their  tops  may  be  used 
in  a  similar  manner.  All  of  the  fires,  with  the  exception  of  the  cast- 
i  ron  patterns,  wiiich  are  not  intended  to  be  portable,  are  fitted  with 
handles,  and  these  are  so  arranged  that  they  are  kept  cool  even  when 
the  fires  are  ruiniing  at  full  heat.  Guards  are  also  provided  to  all 
lircs. 

In  spite  of  the  many  advantages  of  electric  heating,  there  are 
many  who  will  never  reconcile  themselves  to  the  abandonment  of  the 
coal  or  log  fire  entirely,  but  are  quite  ready  to  welcome  an  arrange- 
ment by  which  the  labour  of  coal  fires  may  be  reduced  to  the 
muiimum.  "  Quead  "  fires  successfully  meet  such  a  re(|uiretuent. 
The  coal  fire  may  be  laid,  cleaned,  &c.,  at  the  most  convenient  time, 
and  for  all  emergency  heating  such  as  early  morning,  &c.,  thc! 
"  Quead"  fills  the  breach.  Thus  particular  tastes  and  natures  nuiy 
be  catered  for. 

The  makers  recommend  that  fires  of  ample  capacity  be  installed 
in  all  ca.ses,  so  that  a  good  reserve  is  available  for  emergencies.  It  is 
found  from  experience  that  it  is  more  economical  to  heat  a  room 
quickly  with  a  higher  consumption  of  current  than  to  heat  the  same 
room  slowly  with  a  smaller  consum])tion.  It  is  found  that,  if  froin 
I,5(X)  to  2,(»00  watt  heating  capacity  be  installed  for  each  1,000  cubic 
ft.  required  to  be  heated,  the  reserve  is  equal  to  any  emergency. 

The  catalogue  referred  to  can  be  obtained  from  Ikin  &  Kads, 
Marylebone-lane,  London,  K.C. 


A  NEW  DIRECT-COUPLED  PETROL-ELECTRIC  SET. 

Those  who  have  the  opportunity  of  looking  through  the  adver- 
tising pages  of  American  magazines  and  a  certain  class  oi  monthly 
engineering  pui)Iication  issued  in  the  United  States,  will  be  struck 
with  the  very  consideralile  number  of  small  jietrol  and  paraffin 
engines  which  are  offered  at  comparatively  low  prices.  These  little 
power  units  are  evidently  purchased  in  their  thousand  by  farmers  and 
others  in  rural  districts," not  to  say  prairie  regions,  on  the  very  fringe 
of  civilisation  and  probably  many  score  miles  from^the  railway. 
Builders  of  these  engines  have  evidently  always  had  in' mind  the 
I)rospective  denuuid  for  a  combination  unit  which  would  convert  the 
energy  of  petrol  or  jiaratfin  into  electrical  energy,  both  for  lighting 
on  a  useful  scale  and  for  heating  and  jwwer  in  a  small  way.  The 
horizontal  enL'ine  is  priiu-iiially  favoured  by  the  nuikeis  of  the 
"  farm  hand  "type  of  plant,  and,  as  a  rule,  it  is  built  up  complete 
with  fuel  and  oil  tanks  and  with  thermo-syphon  cooling  system  as  an 
integral  portion  of  the  engine  and  bedplate.  When  employed  in 
conjunction  with  a  belt-driven  dynamo  and  a  snudl  .set  of  accumu- 
lators, these  outfits  arc  extremely  useful  and  we  believe  are  still  in 
constant  demand. 

There  exists,  however,  a  market  for  an  electric  generating  set 
which  will  furnish  energy  at  a  stcaily  and  constant  pressure  for 
lighting  puii)oses,  and  also  have  a  capacity  which  will  admit  of  the 
use  of  a  few  domestic  appliances  such  as  irons,  toasters,  vacuum 
.Icancrs,  &c.,  in  addition  to  the  lighting  load.  In  order  that  a  unit 
<,f  this  type  may  be  attractive  to  the  prospective  buyer,  the  dynamo 
.should  be  dircct-couiiled  to  the  engine,  and  the  combination  set 
.should  be  light  and  fairly  portable.  On  Thur.sday  last  we  were  given 
an  o])portiinily  of  inspecting  on  test  at  the  Electrical  .Standardising 
andTe-sting  Institution  the  rni-Lcetric  petrol  dynamo,  which  is  now 
being  introduced  into  this  country.      It  comprises  a  high  speed  four- 
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Manufacturers  of 

PHOSPHOR  BRONZE, 

6UN  METAL,  MANGANESE  BRONZE, 

Brass  &.  Copper 

Tubes,  Sheets, 

Rods,  Wire,  and 
CASTINGS. 

PHOSPHOR  TIN. 

PHOSPHOR  COPPER. 

CHARLES  CLIFFORD  &  SON,  Ltd. 

BIRMINGHAM. 


INGRAM'S 

Indiarubber  Gloves  &  Gauntlets 

FOR    ELECTRICAL    PURPOSES. 


Made  In  ALL  SIZES  mf 
ORDINARY  STOUT  SUB- 
STANCES to  suit  varying 


BEST  QUALITY 


PRICES   ON  APPLICATION. 


J.  G.  INGRAM  &  SON,  Hackney  Wick,  LONDON,  N.E. 


cycle  engine  direct-connected  to  a  fan  cooled  direct-current  generator, 
having  a  normal  capacity  of  500  watts  and  an  overload  capacity  for  a 
short  period  of  750  watts.  As  will  be  seen  from  the  adjoining  illus- 
trations, the  plant  is  entirely  self-contained.  There  is  a  specially 
shaped  bedplate,  which  is  a  clean  iron  casting,  carrj'ing  the  engine 
and  dynamo  and  a  pair  of  ribbed  uprights  which  support  the  cast- 
iron    thermosyphon    cooling  tank.     The    uprights   act  effectivelj- 


SiDF.  ViKw  OF  .\  Um-Lkctiui   I'ktrol  Dv.na.mo. 

as  radiators  for  the  cooling  of  the  circulating  water.  Immediately 
below  the  tank,  and  in  .some  mea.surc  |)rote(tcd  by  it,  is  the  .small 
generator,  which  is  8eini-(!ri(los(?(l  and  sujiported  by  a  long  outboard 
bearing.  The  commutator  is  accessible  through  openings  which, 
when  tho  set  is  running,  are  covered  with  perforated  sheet  metal. 


One,  Two  &  Three  Phase 
MOTORS. 

i>AN(ii)ON.i)Avii':s   .Moroit   (<>. 


Head    Office; 


CANNON     SIKI.l.I.     I.ONOON, 
oily   Roud.  I.cwl»hum,   l.onduii,  .S.K. 


The  electrical  end  of  the  jjlant  calls  for  no  special  comment,  the 
.shunt  wound  dynamo  being  of  the  Wagner  Cn.'s  standard  construc- 
tion with  a  deep  commutator  and  carbon  brushes. 

The  principal  interest  attaches  to  the  design  of  the  engine.  This  is 
an  ordinary  four-cycle  machine  with  overhung  and  balanced  crank. 
The  piston  is  specially  shaped  and  reciprocates  in  a  sleeve  which  is 
pro\nded  with  ports,'  and  which  acts  as  the  valve  mechanism  of  the 
engine.  The  sleeve  rotates  within  the  cylinder  itself,  and  in  the  walls 
of  this  inlet  and  exhaust  ports  are  cut.  The  sleeve  rotates  at  half 
the  speed  of  the  engine,  and  turns  always  in  one  direction.  It  is 
kept  moving  by  a  special  form  of  skew  gearing,  which  is  entirely 


Sectional  Vikw  tuhoioh  VACcrM  Fiki.  ruAMBKn 

enclosed  within  the  extension  of  the  crank  case,  which  is  specially 
shaped  to  the  housing.  Tliis  half-time  shaft,  the  .sleeve  and  the 
main  bearing  are  lubricated  by  an  oil  pump,  which  circulates  lubri- 
<ant  from  the  crank  chamber  at  the  rate  of  1  gallon  per  hour.  This 
oil  system  ensures  free  and  constant  lubrication  of   the  principal 
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Lamps 
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You  Need  More  Business  and  More  Profit  in  War  Time 
And     the     Way     to     Get     It 

is    to    sell 

ELASTA 

BRITISH-MADE  LAMPS 

Our   Lamps   are   renowned— our   terms   are   generous.  Your   enquiry    will    receive   prompt   attention 
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imimmimiiiiiiiiiil  THE  LAMP  WITH  A  LIVING  IN  IT  liiiiiimiiiiiii m 


Advt.  of  Pope's  Electric  Lamp  Co..  Lid.     Also  makers  of  Carbon  and  Radiator  Lamps.     Hythe  Road.  WiUesderi.  N .W. 


for  ovt-ry  class  of  installation  is  nianufai'turcd  l)y  tliu 
Western  Electric  Co.,  Ltd.,  at  their  works  at  North 
^\■o(>l\^■ich.  Western  Rlectric  Telephone,  Telegraph 
and  Tower  Cable.s  are  giving  highly  sati.sfactory 
service  in  all  parts  of  the  world. 
Yon  cannot  do  better  than  to  refer  all  your  cable 
schemes  to  our  staff  of  engineers  for  expert  advice 
in  the  matter  concerning  the  choice  of  the  most 
suitable  cable  for  your  particular  piirposo. 


Out  Cable  Handbook  will 

be  gladly  sent  upon  nqucst.       ^"^'^'"^johannesburg '"'^^''"'^ 


W(fst0rfi£iecTrn  CmpMi/LMM 


LEEDS  MANCHESTER 

JOHANNE3BURO  SYDNEY  BUENOS   AIRES 
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SPECIAL  ATTENTION 

FOR 

WAR  SERVICE. 

STOCKS    IN    HAND 
for  SPEEDY  DELIVERY 

OF    FOLLOWING    GEAR:  - 

IRONCLAD   DISTRIBUTION   BOXES 
AND  SWITCH  FUSES. 

VENTILATED  FUSES  and 
ARMOURED   SWITGHGEAR 


FOR 


600,   3,000   and    6,000    VOLTS 


THREE    PHASE. 


A.  REYROLLE 

HEBBURN-ON-TYNE. 


&G0.. 
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working  parts  of  the  engine.  Tlic  normal  speed  is  I, <».")()  revs,  per 
niin.,  at  which  the  engine  will  deliver  it.s  niaxiiuuni  power. 

Other  interesting  features  of  the  plant  are  an  automatic  voltage 
regulating  governor,  and  the  vacuum  feed  petrol  and  vaporiser  system. 

The  petrol  supply  is  maintained  hy  a  vacuum  system  which 
consists  of  an  upper  and  a  lower  chamber  connected  by  a  passage 
normally  clo.sed  by  a  flap  valve  at  its  lower  end.     'J'he  upper  chamlier 


has  lw( 


<'\Km-RKTT0R  OF  Uni-Lkc Tiiic  1'kthoi.  Dy.namo. 
■onneeting  pipes— one  to  the  intake  pipe  of  the  engine  and 


the  other  to  the  [Krtrol  tank.  A  check  valve  in  the  intake  pipe  n,,,- 
nection  is  o])erated  by  a  float  as  shown  in  the  upper  chamber.  Tliere 
is  also  an  atmospheric  valve  and  an  overllow  pipe  controlled  bv  it. 
anfl  thi.s  atmosphere  valve  is  al.'^o  operated  by  the  float.  The  lower 
chamber  is  connected  by  a  |)ipe  to  the  carburettor,  and  is  provided 
withji  drain  for  removing  .sediment  tir  water.  This  petcock  is  there- 
fore im  additional  .safeguard  against  a  clogged  petrol  supply.  There 
iH  a  Hcrceti  in  the  intake  line  in  the  top  of  the  upper  cluunber,  anfl  this 
Hereon  may  have  to  be  removed  and  eieaiu'd  if  the  petrol  has  net 
been  well  strained  before  it  is  pourerl  into  the  lank. 

1'hin  Koyemor  consiHts  of  a  solenoid  connected  in  parallel  with  the 
generator,  In  the  centre  of  the  coil  floats  a  soft  iron  tube  allaehed 
MoiMimgiielically  to  a  rod  which  passeK  down  through  the  coil  and 
Into  a  tubo  of  mercury  whoro  it  is  siipixirteii  by  a  wooden  float 
Bttnohod  to  it«  lower  end,    On  this  rod,  about  midway  between  the 


coil  and  the  mercury  tube,  is  cut  a  small  rack,  which  meshes  with 
pinion  attached  on  the  end  of  the  shaft  carrying  the  b\itterflv  val  ■ 
of  the  engine  throttle.  The  flotation  of  the  mercury  tends  to  n,nii, 
the  rod  upward  and  open  the  throttle,  while  the  action  of  the  coil  ; 
to  pull  it  downward  to  close  the  throttle,  the  upward  and  downwatrf 
movements  being  exactly  balanced  at  110  volts,  or  proportionateW  ' 
liigher  to  allow  for  a  slight  drop  in  the  line.  '  | 

When  one  or  more  lights  are  turned  on,  the  voltage  in  the  j^„  i 
line  instantly  drops,  less  current  passes  through  the  coil,  a^j  j.    ' 
(lowinvard  pull  thus  being  weakened  allows  the  mercury  Host  to  rise 
and  open  the  throttle.     The  engine  immediately  responds,  a^ 
speeds  up  the  voltage  again  rises  until  it  reaches  the  llO-volj 
or  whatever  point  has  previously  been  determined.     More 
passes  through  the  coil  increasing  its  pull  until  it  again  balano^ 
upward  push  of  the  mercury  and  the  throttle  is  prevented  from  ( 
ing  further.     The  voltage  will  remain  constant  regardless  of  the! 
from  no-load  to  full-load  500  watts  (J  k\v.)  and  up  to  .50  per  ( 
overload  or  750  watts  in  all. 

It  will  be  observed  that  the  voltage  of  the  set  has  been  fixed  at  I 
a  pressure  which  will  enable  the  user  of  the  unit  to  employ  stand 
subsidiary  electrical  appliances  such  as  irons,  toasters,  hea 
iiiiii-^ils,  \a.iinm  cleapers,  &c.  Where  the  supply  to  a  coun 
iii-i  ill, III  III  I- L'iven  at  25  or  50  volts,  the  circuits  can  only  be  used  I 
liL'liiMiL!  |iiiri«ises  unless  the  other  devices  are  specially  wound, 
even  then  in  the  case  of  the  heated  appliances  the  current  required  i 
excessive,  and  large  section  conductors  must  be  used.  The  vciltae- 
nf  1 10  also  admits  of  the  employment  of  the  newer  typ  s  of  half- wat 
domestic  pattern  lamps  in  a  few  of  the  larger  rooms  where  plenty  o 
light  is  needed. 

It  is  claimed  that  thr  icLinlaiimi  of  the  unit  is  so  close  that  a  set  c 
accumulators  is  not  rniiiind.  Starting  is  also  an  easy  matter, 
sharp  pull  up  on  the  hamllc  jinnided  for  the  purpose  being  all  that  : 
needed  to  get  the  engine  away.  The  ignition  is  by  high-tensio 
magneto  of  standard  design,  and  is  fixed.  It  is  stated  that  there  i 
untiling  to  choose  between  the  lighting  from  one  of  these  miits  an 
til  •  supply  given  from  a  public  central  station  ;  that  is,  the  lamp 
•arc  <|uite  steady  in  burning,  a  feature  which  is  often  absent  from  bell 
driven  units.  The  full  load  can  be  thrown  off  and  on  with  very  littl 
\  oltage  or  s])eed  variation.     We  saw  this  done  at  Faraday  House. 

Fuller  details  and  prices  of  this  interesting  set  can  b?  obtained  froi 
Walter  D.  Fair  &  Co.,  43,  Leicester-square,  London.  W.C. 


NEW  EDISWAN  "AD."  SHADES. 


Tlie  eleotriciil  contractor  and  the  central  station  engineer  with 
sh'aw'room  at  any  rate  should  not  have  the    least  occasion  to   b 
haided  over  the  caals  by  the  police  for  infringing  the  lightuig  regulii 
tions,  that  is  if  they  apply  early  to  the  Edison  &  Swan  Co.  for  tb 
neat  and  effective  lamp  shade  shown  in  the  illustration.     W^e  undei 
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stand  fi' .m  the  company  that  iln-r  ,-lKi.des  are  liciug  dislril)utef 
throughout  the  trade,  and  may  be  obtained  free  on  a[)plication  wit  I 
trade  card.  Since  the  risk  of  aircraft  attack  by  the  enemy  is  likel  j 
to  be  greater  during  these  dark  days  than  the  summer  nights  til  ( 
regulations  upiiu  lighting  should  be  strictly  observed.  Advertisii^ 
assistance  to  this  end  should  be  welcome.  es|)ecially  when  an  art  is 
effect  is  produced. 

I  Ferranti  Ltd' 

Central  House,  Kingsway,  London,  W.C. 

SWITCHQEAB,   TBAN8FOBMEB8,  METEBft 
ELECTBIC    HEATING    ft    COOKINa    APPABATUa 
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Bon  Mot  of  the  ^^'EEK. --Dbviously  the  technical  Press,  :is 
represented   by  the  "'  Electrical  Review,"  would  do  well  to 
include  on  its  staff  at  least  one  member  not  utterly  devoid  of 
a  sense  of  humour. — ""  Daily  Clu-onicle,"  Sept.  30,  191.5. 
*         *         *         * 

Now  that  the  Municipal  Tramways  Association  have  dis- 
cussed the  problems  of  female  labour  we  may  expect  the 
Institution  of  Electrical  Engineers  to  consider  Papers  on 
"■  Eugenics,"  and  the  Illuminating  Engineering  Society  on 
'■  Hvstorics,"  while  the  l.M.E.A.  and  the  E.G. A.  might  con- 
jointly aigue  about  •■  Polly-tics." 

A  correspondent  s.-nds  us  for  reproduction  a  photograph 
of  the  "noses"  of  German  shells  bearing  the  initials  of  well- 
known  firms  licit  unconnected  with  the  production  of  elccti-iciil 
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jjlant  and  apparatus.  They  make  us  wonder  whether  any  of 
our  own  shells  bear  initials  of  the  engine(U'ing  firms  who  pro- 
duce them,  and  the  notes  thereby  convey  little  reminders  to 
those  who  may  ""  receive  "  tliem. 

A  man  went  raging  into  the  ollice  of  an  electric  light  conijiany 
and  declared  that  one  of  the  company's  wires  had  killed  a  pet 
tree  on  his  premises. 

'■  That  tree,"  said  he,  "  has  been  stamling  there  for  20  years 
;ind  we  I'ogarded  it  as  one  of  the  family.  My  children  ])layed 
under  it  when  they  were  babies,  and  it  is  associated  with  some 
of  the  pleasantcst  memories  of  my  life.  When  it  began  to  die 
we  all  mourned,  and  we  could  not  imagine  what  ailed  it  until 
yesterday  when  I  noticed  that  a  wire  was  lying  right  across  a 
Ntranch.  My  tree  has  been  killed, and  I  feel  as  if  murder  had 
"*^T\  done  in  my  home." 

toniiiderably  moved,  the  agent  of  the  company  went  to  view 
the  scene  of  the  tragedy.  When  he  came  to  trace  the  wire  lie 
discovered  one  end  naik^d  to  the  roof  of  an  old  barn  aiul  the 
other  twisted  round  a  discarded  pole.  It  had  been  cut  off  for 
two  years  and  fori'otten. 

The  agent  made  the  following  report :  — 

••  Tree  alive,  wiit.  dead.  Wire  evidently  killed  by  tree.  I'.ill 
wk'"*'!-  '  [Edison  Li/e. 


PLATINUM 

•  hould    be   ssnt   to 

J.   BLUNDELL  &   SONS, 

GOLD.  SILVER  i  PLATINUM  REFINERS,  199.  WARDOUR  STREET,  W 


The  "  Sunday  Times  "  recently  complained  of  realism  in  the 
nursery,  and  instanced  an  actual  case  in  which  a  mother  found 
her  youngest  son  tied  in  a  chair  near  a  gas  bracket  which  his 
brothers  had  deliberately  turned  on.  '"  Oh,  he's  a  German," 
they  explained  to  the  distracted  mother.  '"  He's  been  guilty  of 
frightful  atrocities  to  pussy,  and  we  thought  of  hanging  him, 
but  came  to  the  conclusion  he  ought  to  be  gassed."  Next  we 
shall  read  of  a  barbed  wire  entanglement  charged  from  the 
house-wires  and  stretched  across  the  garden  to  waylay 
''  daddv.'' 


THIRTY-SEVEN  YEARS  AGO. 

[Finm  The  Et.Et'TRll'l.^x  (Second  Series).  October  .5,  1878.] 

At  the  half-yearly  meeting  of  the  Harrow  District  (ias  Co., 
held  at  the  (iuildhall  Tavern  on  the  2()th  ultimo,  Mr.  James  (Jlaisher. 
F.R.S.,  the  chairman  of  the  oompan,v,  presided,  and  in  the  course  of 
his  remarks,  in  moving  the  adoption  of  the  rejjort.  said :  "  In  Paris, 
as  you  all  know,  gas  is  sold  at  a  high  price,  and  so  far  as  I  have  been 
able  to  collect  information,  the  electric  light  costs  a  great  deal  more. 
At  the  present  moment  there  are  four  carbon  candles  in  each  lamp, 
and  it  is  a  question  to  my  mmd  whetlier  throughout  the  whole  of  the 
eommg  winter,  when  the  nights  will  be  so  long,  the  electric  light  will 
be  continued  hi  Paris.  Only  two  lights  can  be  used  on  each  wire,  as 
if  there  is  a  third  or  fourth  light  the  wire  is  fused,  and  all  of  them  are 
put  out.  .  .  .  Viewing  it  in  every  way,  I  will  not  part  with  a  single 
gas  share  I  posses.-;." 


SOMEWHERE  IN  FRANCE. 


••  (^uite  a  trood  stnry  has  lieen  told  here.  The  facts  of  the  ca  e 
must  lie  known  to  the  enemy  by  now,  so  I  presume  it  is  giving 
nothing  away  for  me  to  mention  the  details.  The  time  dates  back 
to  the  occasion  when  the  Germans  ftrst  occupied  Lille  while  our 
troops  held  Armentieres. 

■■  On  entermg  LiUe  the  Germans  soon  discovered  the  electris  light 
works,  and,  of  course,  were  not  long  in  gettmg  them  into  operation. 
Thev  supplied  themselves  with  electric  light,  and,  naturally,  such  an 
asset  thc\-  made  the  most  of,  f(.ir  in  a  war  area  such  a  commodity 
must  lie  '  some  '  capture.  -i 

■■  Thus  they  went  on  for  two  or  three  months,  in  utter  ignorance 
of  the  fact  that,  in  addition  to  facilitatmg  their  own  work,  they  were 
obliging  the  British  military  authorities,  for  Armentieres  was  sup- 
plied with  electric  light  and  jjower  from  the  same  w^orlcs.  In  pohit 
of  fact,  a  farmhouse  adjacent  to  the  end  ot  one  of  our  communication 
trenches  was  so  supplied  until  the  Germans  found  out  their  colossal 
'  bloomer '  ;  but  I  have  no  Icnowledge  of  electrical  enginecrmg,  so 
T  cannot  say  to  what  use  or  uses  the  power  might  have  Uben  put  in 
that   localit'v." 


THE  «  POINT  FIVES." 


.Vlr.  J.  Horace  Bowden  (Poplar). 
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Mr.  T.  Holes  (Bradford). 
.Vlr.  A.  S.  Blackman  (Sunderland). 
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bone).  linU). 
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Mr.  S.  R.  Fodden  (Shemeld). 
ilr..l.  VV.  Sparks  (VV.IIirtlepool). 
Mr.J.VV.Boauchamp(VVust  llaiu). 
Mr.  A.  H.  Shaw(Ilford) 
Mr.  0.  Purnoss  (Blackpool). 
Mr.  C.  M.  Shaw  (Worcester). 
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Mr.  Frank  Ayton  (Ipswich). 
Mr.  C.  N.    Hefford  (Leeds). 
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IRONCl-AD 

S^^ITCHGEAR 

FOR     AUL. 

PURi=>OSES 


. Y  Control    Pillars 

g^  Distribution    Boards 

Main    Switchboards 


Illustration    shows    our    Standard 

Cast-iron    Mining    Pillar    suitable 

for  pressures  up  to  3,300  volts. 

Write  for  particulars  to  — 


SIEMENS  BROTHERS   DYNAMO  WORKS  LIMITED. 

HEADOfFlCBl  CAXTON  HOUSE,   WESTMINSTER.  S.W. 
Telophonoi  Gesrakd  860.  Tolegrimsi  "  Sibubkalos.  Vic,  Londok." 

Supplies  Dept.  :   38  &  39,  UPPER  TMA.MES  STREET,  B.C. 
T«lophona;  City  5350.  Tolograms  :  "  Sieuotor,  Cbmt.,  Lomdok." 

HOME  BRANCH  ADDRESSES: 
BmuiNGHAM — Central  Ho.,  Now  St    I    Manchester — 196,  Doansgata. 
Bristol— 30,  Bridgo  Street  Newcastle — 64-68.  Colllngwood 

Cardiff— 89,  St  Mary  Street  '    Sheffield— 22,  Hiih  St     [Bldgs. 

Clajgow — 66.  Waterloo  Street  Southampton — 46.  High  Street. 

Branches  In    Principal    Towns   Abroad. 


ESSENTIALLY  BRITISH  ENTERPRISE. 


Many  people  to-day  consider  tliat  Dick,  Kerr  &  Co.  arc  mainly, 
if  not  solely,  an  electrical  manufacturing  concern,  whereas  in  reality 
this  branch  of  their  bustncss  is  comparatively  modern.  At  one  time 
they  were  chiefly  a  contracting  firm,  and  it  was  only  some  1.5  years 
ago  that  they  became  manufacturers  of  electrical  apparatus,  so  as  to 
facilitate  the  carrying  out  of  large  tramwaj-  contracts  then  in  hand, 
both  at  home  and  abroad.  The  contracting  side  of  the  eorapanv's 
business  naturally  declined  as  the  demand  for  tramways  tended  to 
fall  away,  and  the  manufacturing  side  increased  in  importance  and 
for  a  time  assumed  first  place.     But  the  policy  adopted  some  years 


ago  resulted  in  the  extension  of  the  contracting  department  in  other 
directions,  and  at  the  moment  the  work  carrird  out  by  the  firm  may 
be  considered  as  consisting  mainly  of  two  sections  of  equal  im. 
portance.  though  differing  essentialiy  in  char.icter. 

Some  idea  of  the  extent  to  which  the  contract  department  has  been 
developed  at  home  and  abroad  in  recent  yeai-s  may  be  gathered  from 
the  fact  that  the  company  has  recently  comiileted  the  construction 
of  !)0  km.  of  railway  for  the  Government  of  Portuguese  East  A/riea 
and  has  now  in  hand  work  on  a  large  reservoir  near  Staines  fjt  fu' 
Jletropolitan  Water  Board.  This  reservoir  has  an  area  of  .iiipnu/^ 
mately  IJ  sq.  miles,  and  the  enterprise  is  estimated  to  take  li  yi,^ 
to  complete.  Amongst  other  interesting  contracts  now  in  prog^ 
may  be  mentioned  a  water  supply  scheme  and  hydraulic  pol 
development  in  the  Canaries.  1 

In  addition  to  the  contracting  and  manufacturing  sections  of  1 
company,  which  may  be  said  to  represent  the  main  busmess  of  t8 
company,  there  is  a  third  section  to  which  reference  may  be  matM 
This  department  is  concerned  with  the  supply  of  general  and  electric! 
engineering  material  manufactured  by  the  company,  which  thJ 
experience  enables  them  to  place  at  the  disposal  of  their  clientl 
Regarding  the  electrical  manufacturing  side  of  the  companyl 
business,  the  company  ])osscss  large  and  extensive  electrical  workJ 
which  are  situated  in  Preston,  Lancashire,  which  are  equipped  witB 


One  of  the  JLicHrNE  Bays  .\t  Prestos^Works. 


modern  machine  tools  and  appliances  for  the  production  of  elect  rical 
machinery  ot  various  kinds. 

During  the  last  three  yeare  an  imjjortant  extension  to  the  works  at 
Preston  has  been  made  in  the  shajie  of  a  large  and  up-to-date  factory 
for  the  production  of  metal  filament  lamps.  This  fai'tory,  which  is 
known  as  the  Britannia  Lamp  Works,  is  capable  of  ( urning  out  8.000 
'amps  per  day.  The  lamps  are  subjected  to  a  rigid  system  of  super- 
vision and  testing  throughout  all  stages  of  manufarture.  and  are 
entirely  made  under  the  company's  patent.  Over  20,000  Britannia 
lamps  were  used  at  the  Earl's  Court  Kxhibition  during  1913,  and  the 
lam]>s  have  a  considerable  vogue  in  domestic,  commercial  and 
general  ser\"ice. 

In  addition  to  the  electrical  works  at  Preston,  the  firm  also  have 
general  engineering  works  at  Kilmarnock,  N.B.,  where  narrow-gauge 
steam  Inconiotives.  electric  locomotive  bodies,  eontractoi-s"  tipping 
wagons  and  such  like  material  are  iiroduced. 

At  the  Preston  works  the  following  electrical  products  are  turned 
out  :   Heavy  electrical  machinery,  comprising  generators  of  all  types 
from  1 ,000  kw.  upwards,  motor  generators,  rotary  converters,  statii 
transformers,  &c. ;  steam  turbines  for  use  with  either  high  pressu 
exhaust  or  mixed  pressure  steam ;   complete  electrical  equipmen' 
for  railway  motor  coaches,  locomotives  and  tramcars,  electric  motorl 


.STMou  I'liAMi;  or  x.h.m  K.V..4.  Dn  K  KKitii  Ai.ti;i!N.\1( 


Ferranti Ltd 

Central  House,   Kingswa/,   London,   W.C. 
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for  influstrial  purposes,  starters  and  oontrollers  for  motors,  switrli- 
cTPar.  &c. 

The  company  has  also  manufactureci  and  supplied^numerous  f  urbo- 
altemators  in  conjunction  with  steam  turbines  constructed  by  other 
makers.  Of  considerable  interest  is  the  large  alternator  supplied  to 
the  Inawashiro  Hydro  Electric  Power  Co.,  which  is  a  7.77.5  k.v.a. 
three-phase  machine,  designed  to  run  at  375  revs,  jii-r  mill. 


Dick-Kerb  Motors  Dbivino  f'AHHiAc^E  in  Experimext.4l  Taxk, 
National  Physical  Laboratory. 


The  manufacture  and  siipjily  of  electric  traction  equipments  for 
both  tramways  and  railways  forms  a  large  part  of  the  business  of  the 
comjiany,  a"d  a  number  of  equiiiments  have  been  supplied  to  tram- 
ways and  railways  both  at  home  and  abroad.  An  outside  view  of  a 
typical  25(1  n.r.  motor,  designed  to  operate  at  either  575  volts  or 


A  Uick-Kehh  25u  ii.p.  Railway  .Motor. 


1,650  volts  direct  current,  according  to  the  type  of  winding  em- 
ployod,  i.s  shown.  These  motors  are  e.s.senti"allv  "  robust,"  and 
specially  suitable  for  ca.ses  where  hard  work  aiuf  trying  conditions 
are  encountered  Con.siderable  numbers  of  traction  motors  have 
been  manufactured  and  supplied  by  the  (inn  ;  but  a.s  there  i.s  not 
much  difference  in  external  aiipearance  betwf  en  one  traction  motor 
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CONDUIT 

-  that  is  our  "speciality 

We  offer  Contractors  and 
Electrical  Engineers  Con- 
duits that  will  give  entire 
satisfaction. 


We  have  gained  the  reputation 
for  giving  sterling  service,  and  this 
accounts  for  the  soHd  progress 
made  by  us. 


Our  Conduits  and  Fittings  have 
absolutely  smooth  interior  and 
exterior  surfaces,  and  are  covered 
with  a  special  insulating-  enamel 
that  is  flexible,  durable,  tenacious, 
rust  and  acid  proof,  that  does 
not  chip,  peel  or  corrode. 


In  addition  we  pay  much  attention 
to  Conduit  Fittings,  which  have 
equally  the  same  care  as  our 
Conduits. 


GARRISON   LANE, 
BIRMINGHAM. 


London  — 

1 13-1 17.Charing  Cross  Rd.,W.C. 
Manchbster — 

16,  Corporation  Street. 
Glasgow — 

72a,  Waterloo  Street 
Nbwcastib — 

61-65.  High  Bridge. 
Rristol — 
11,  DenmarkStreet. 


LE  JDS  — 

i  ,  White  Horse  Street 
Liverpool — 

</b.  Whitechapcl. 
Swansea — 

1  4,  Heathfield  Street 
Cardiff— 

4.  Westgate  Street. 
Aberoebn — 

1,  Crimen  Place, 
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LOAD 

and  Experimental 

Resistance 


Made  to  any  Specification, 

any  Wattage, 

or  Voltage. 


ENQUIRIES  SOLICITED^ 


ISENTHAL    &   CO. 


(DEPARTMENT    4 


Denzil  Works,  Neasden,  LONDON,  N.W. 

Contractors  to  the  Admiralty,  War  Office,  India  Office, 
Colonial  Office,  Postmaster  General,  etc. 


m 


and  anotlier.  spaco  does  not  permit  of  entering  into  the  details 
of  design 'and  nianiifiicture. 

Tliojirni  not  only  supplies  equipments  for  motor  coaehes  and  ears. 
but  they  also  i>roduec  ooniplete  electrie  loeomotives. 

Dic'i,  Kerr  <&  Co.  are  well  known  as  electrie  traction  engineers,  and 
no  detailefl  description  of  their  work  in  tlii^  direction  is  necessary. 
Reference  may,  however,  he  made  to  a  branch  of  the  Lancashire  & 
Yorkshire  Railway,  in  which  certain  features  are  of  interest.  The 
line  in  (piestion  is  a  short  length,  under  4  miles  long,  between  Buiy 
and  Holcombe  Brook,  Lan<s.  and  this  has  been  electrically  equipixd 
on  the  overhead  system,  catenary  suspension  with  single  messenger 
wire  being  employed.  TIii  >  line  is  supported  on  bracket  arms  attached 
to  lattice  po  es,  but  in  a  iew  cases  light  bridges  sjjanning  the  tr:ck 


i^'  -  .^s 


are  utilised.  This  line  is  noteworthy  from  the  fact  that  it  is  op?rated 
by  high-tension  direct  current,  the  voltage  between  trolley  and  earth 
being  3. .")(!()  volts,  which  is,  we  believe,  the  highest  voltage  ever 
employed  for  the  operation  of  a  direct-current  railway  an\-n  her  •  in 
the  world.  The  motor  ears  are  equipped  with  four  motors  j  er. 
manently  coupled  two  in  series,  and  the  usual  series  parallel  control 
is  used.  Xo  difficulty  has.  we  gather,  been  experienced  in  the  use 
of  continuous  euirent  at  this  high  pressure,  and  the  operation  oflJjg 
line  over  a  lengthy  p?riotl  has  completely  demonstrated  the  pifc. 
ti  ■ability  of  what  may  be  regarded  as  extra-high-tension  dirf 
current  traction. 

At  this  juncture  we  may  remind  our  readers  that  Dick,  Kerr  &  i 
are  the  manufacturers  under  licence  of  all  classes  of  "  Thury  "  seril 
motors  and  generator?,  the  essential  working  principle  of  which  is  tj 
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employment  of  a  continuous  current  of  constant  value,  with  a 
variable  voltage.  This  system  is  suitable  for  the  transmission  oi 
power  over  long  distances,  but  the'principls'has  also'been  sueeessfulh 
employed  for  the  electrical  operation  of  wmding  and  haulage  gears  foi 
collieries,  &c.  One  of  these  electrical  winders  was  supjjlied  tr 
Messrs.  Wm.  Baird  &  Co.  at  Auchincruive.  ^The  Thury  motor  ha; 
an  output  of  275  H.P.,  and  is  controlled  by  \  .uying  the  position  of  thi 
brushes  on  the  commutator.  The  motni-  being  series  womid  and  tin 
current  maintained  constant  under  all  conditions,  but  with  varyin; 
voltage,  it  operates  with  constant  torque  and  varying  speed,  whici 
is  what  is  required  for  this  class  of  work.  Several  installations  o 
this  kind  have  been  done  by  Dick,  Kerr  &  Co 

The  foregoing  information  and  illustrations  have  been  taken  fron 
an  achuirably  printed  and  profusely  illustrated  i)ublication  which  th 
company  has  recently  completed.  In  the  space  at  our  disposal  w 
have  only  been  able  to  brietiy  outline  the  work  whic 
the  company  undertake,  but  we  would  commend  th 
])ublication  referred  to  to  the  notice  of  our  reader.- 
\Vc  understand  that  onlv  a  limited  distribution  i 
possible. 


I'OLl;  I'l.WTINd.      MaNDM.W  Rf.KCTIlU-  Thamwavs. 


700  K.v.A.  Alternator  for  Inawashiro  (.1  \r\i)  | 

llVDRO-ELECTItIC  SoUEMIS. 


(L 


191 


SUPTLEMES7  to  "The  Electrician,"  October  1,  I9i5. 


chin 


NO   SWITCHBOARD. 

voltasc    resulation    l.y    potcHlial 


NO    BATTERIES. 

St.iiul.iiil    no  volts— direcl  cununt  -.lulom^itii 

giivefnor.     High  tension  magneto  ignition.      Petrol,  lubricating  oil  : 

voiis  self-contained — no  piping  necessary.      Automatic  forced  lubiication.      Thermo 

siphon  cooling  system.      Automatic  carburettor.      High  efficiency  eng  ne. 

Electric  Current  Always  Ready  for  Every  Purpose 

Here  IS  xsh.it  thousands  „f  people  have  wanted  for  vers:    A   complete  electric   liglili.e; 
plan;  for  use  where  central  station  supply  is  not  available.      Complete  in  one  conip.ict 
unit — engine  dynamo   and   govcrnoi — deliviring  standard  voltage  direct  to   the   lamps, 
electric  stove,  electric  fan,  vacuum  cleaner,  pumping  motor,  or  any  other  use.      This   is 
the  first  successful  system  to  produce  such  a  result  without  the  use  of  complicated  switch 
boards  and  costly  storage  batteries  lequiring  constant  expense  and  care. 
Turn  on  one  or  50  lights  just  as  you  choose.       Nothing  to  loolt  after  '.jLt  the  small 
high  speed  engine  that  works  smoothly  and  silently  while  the  lights  are  on — givinj 
the  same  clear,  steady,  non-flickering  light  you  get  from  a  central  power  station. 
Pour  in  oil,  petrol,  and  water  once  a  week,  or  as  needed — that  is  all  the  attention 

The  perfect  plant  for  country  house,  farm,  garage,  yacht,  etc.  Low  priced, 
economical,  easy  to  mstal,  simple  to  operate.  Good  for  many  years  of 
constant  service. 

irK/7"£  TODAY  FOR  COMPLETE  DEfiCRlPTlON. 

WALTER   D.   FAIR   &   CO., 

43    LEICESTER   SQUARE, 
LONDON,    W.C. 


PYRO-RING  AND  PYROSTOVE. 


If  the  activities  of  the  makers  of  electric  heating  apparatus  arc  any 
iriterion,  the  electric  boiling  ring  is  rapitUy  increasing  in  popularity. 
Many  restaurants,  snack  bars  and  saloons  experience  a  denuiiid  for 
hot  drinks,  and  with  an  electric  service  available  they  are  becoming 
more  than  ever  attracted  to  some  form  of  boiling  ring.  The  use  of 
this  apparatus  under  such  conditions  ])roves  a  useful  advertisement, 
and  at  the  same  time  affords  operating  conditions  which  test  the 
design  to  the  utmost. 

We  gather  from  the  new  season  list  of  Bastian  heaters,  which  is 
now  available  from  the  Bastian  Electric  Heating  Synid.,  Wardour- 
street,  Oxford-street,  W.,  that  the  quartzalite  jiyro-rijig  and  pyro- 
stove  are  meeting  a  distinct  want  in  the  heating  held.  The  ])_\ro- 
ring  is  an  extremely  neat  fonn  of  circular  heater  ii},  in.  diameter, 
loaded   to  500  watts  with   three-heat  control.     The  regidatioii   is 


heating  element  they  are  uidikelyto  get  hot,  and  may  be  used  to  lift 
the  ring  when  it  has  been  m  circuit  for  some  time. 

We  also  illustrate  the  pyrostove.  which  is  the  big  brother  to  the 
p\-ro-ring.  This  is  a  rectangular  apparatus,  and  is  jirovided  with  a 
central  rectangular  well,  under  which  is  a  curved  ]3olished  aluminium 
reflector.     The  out.side  measiu-ements  of  the  working  surface  of  the 


The  B.\sti.\ 
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effected  by  the  use  of  three  sejiarate  porcelain  cased  connectors. 
The  latter  are  corrugated,  so  as  to  afford  as  large  a  cooling  surface 
as  po.ssible.  The  weight  of  the  ring,  which  is  provided  with  a  cast 
aluminium  body,  is  only  3  lb.  The  feet  are  sjiecially  shaped,  of  a 
stout  brass  wire  with  porcelain  knobs,  which  are  quite  smooth,  .so 
that  the  stove  can  be  put  down  on  a  polished  surface  without  fear  of 
scratching,  (.'oiled  wire  swing  handles  are  provided,  one  at  each  side 
of  the  ring,  for  lifting  purposes,  and  as  these  are  well  clear  of  the 


stove  are  12  in.  wide  by  K!  in.  deep.  The  maximum  loading  in  Ibis 
case  is  2  kw.,  and  the  heat  rises  in  a  concentrated  column  from  the 
heat  well  in  the  centre  of  the  hob  ]ilate.  Three-heat  control  of  the 
elements  is  afforded  by  put  coruiections,  and  considerable  regulation 
is  possible  by  reason  of  the  width  of  the  hob  plate  ;  over  this  the 
iitensils  in  service  can  be  moved  either  nearer  to  or  further  from  the 
heating  space.  The  weight  of  this  stove  is  22.i  lb.  It  w  ill  be  .seen 
from  the  illu.stration  that  an  earth  terminal  is  littcd. 
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E.  SHOWELL  &  SONS.  Ltd., 

STIRCHLEY.    BIRMINGHAM. 

Cast    Gun   Metal 
Cable  Sockets. 

SUITE   No.    E70. 


75  ISO 
150  300 
300   450 


500  -  700 

750   1000 

1000   1400 


Immediate  Delivery.     Prices  on  Application. 


••  the  Ekdricul  Trad^^ : — 


D.C.  MOTOR  CONTROL  PANELS. 


We  gather  from  Price  List  No.  3260.  just  issued  by  the  B.T.-H. 
(Rugby),  that  type  C  D  M,  form  P,  motor  control  panels  combine 
in  a  convenient  form  the  apparatus  required  for  starting  and  con- 
trolling stationary  continuous-current  motors.  The  equipment 
consists  of  a  sheet  steel  base  supporting  a  starting  rheostat  and  a 
switch  fuse.  The  whole  apparatus  has  been  designed  to  comply 
with  the  Home  Office  rules  for  the  use  of  electricity  in  factories. 
There  are  no  exposed  live  parts,  neither  can  the  starter  nor  the 
.switch  fu.se  be  left  in  partial  contact.  The  panels  covered  by  the 
list  are  suitable  for  motors  up  to  "^  h.p.  on  circuits  between  100  and 
;■).')()  volts. 

The  base  on  which  the  apparatus  is  moimted  consists  of  plain 
.sheet  steer  of  .sufficient  thickness  to  ensure  rigidity.  This  base  is 
fitted  with  a  tubular  beading  and  lugs  suitably  "drilled  for  wall 
mounting,  the  whole  panel  thus  jjrcsenting  a  neat  appearance.  All 
holes  for  bringing  the  leads  through  the  base  plate  or  through  the 
.switch  and  starter  cases  are  litted  with  insulating  bushes.  Con- 
nections b(>t\veen  the  switch  fuse  and  the  starter  are  not  supplied 
with  the  panel,  as  the.se  can  conveniently  be  made  when  the  jjanel 
is  being  wired  up  on  site.  The  apparatus'  mounted  on  the  base  plate 
consists  of :  One  totally-enclosed  D.C.  starting  rheostat,  type  P  B, 
form  D,  and  one  ironclad  D.P.  switch  fuse,  type  E  K,  form  A. 

The  switch  fuse  is  of  the  double-pole  quick-brv.ik  Upc  enclosed 
in  a  cast-iron  case.  The  fi.xed  contacts  are  recess.  ,1  m  ^nl.^t.nitial 
porcelain  biises,  an-1  the  movable  ])arts  are  attached  t(.  ilic  liinged 
cover,  the  handle  being  .so  arranged  that  the  cover  cannot  be  opened 
while  the  switch  is  in  the  closed  position.  The  fixed  contacts  are 
bridged  in  the  closed  jjosition  by  bomlj-type  fuses,  which  are  attached 
to  the  movable  parts  in  the  cover.  These  switch  fuses  are  fully 
described  in  a  separate  list  which  may  be  obtained  from  the  company. 
The  starting  rheostat  consists  of  a  switch  and  resistance  mounted 
in  a  totally  enclosed  cast-iron  case  having  a  glazed  opening  for  the 
in.spcction  of  the  switch  and  contacts. 


"HERCULES"  DRY  CELL. 

Particulars  of  the  dry  cell  bearing  the  aliuvc  trade  name  are  being 
distributed  by  the  Silvertown  Comjjany.  These  cells  are  made  in 
three  sizes— large,  medium  and  small".  The  large  .size  is  3J  in. 
diameter  by  8  in.  high,  and  weighs  51  lb.  ;  the  mcdiiun  size  is  3  in. 
diameter  by  7  in.  high,  and  weighs  3;  lb.  ;  and  the  small  size  is  2.^  in. 
diameter  by  C  in.  high,  and  weighs  2  lb.  Both  carbon  and  zuic'are 
provided  with  screw-down  terminals.  We  gather  from  leaflet  No.  48 
that  tests  were  made  on  throe  cells  taken  at  random  from  a  batch  in 
stock.     The  particulars  of  these  tests  are  set  out  below  :— 

■,...,  Ijirge.     Medium.         Small. 

Jnitm   voltage  I.56    ...      1.55    ...     l.,54voIt3 

Initial  internal  rcsistanco    0-12    ...     0-11    ...     012ohm 

J..ile,  (lincharging  continuously 
tliroii«h    10  ohms   reslHtanco    to 

'i-TyvoU   1,100...    rm    ...    154 hrs. 

I'-'imilHnmiMTe-liourH  131...       57     ...       17 

I  he  makers  eluim  fluit  the  cells  liave'ihigh  voltage,  low  internal 
n-siMlanco  and  long  life.  Prices  will  be  supiilicd  on  ai>plica1ion.  It 
lias  not  been  found  poHsibl.^  (0  j.ubli.sli  these  owing  to  ihe  fluctuating 
»<l'>le„(  (i„.  niarket. 
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-too    Corporation    and    Electric    Supply    Authorities  have 

bought   our   goods   for    the    last    i   years, 
endeavour    to    turn    out    strong     practical    articles    for 
everyday    use. 
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BELLING  &  CO.,  ""YoXon'^n"'""' 


A  NEW  LAMP  LIST. 

At  the  present  time,  when  many  firms  are  workmg  contmuously 
day  and  night,  the  question  of  artificial  lightuig  is  highly  important. 
The  new  Mazda  lamp  list  just  issued  will,  therefore,  be  of  interest. 
The  cover  is  a  fine  example  of  beautiful  colouring  and  pleasing  design. 
Some  idea  of  this  may)bc  gatliered  from  the  reproduction  herewith ; 
but'^it  is,  of  course,  notjwssible  to  show  the'magnificent  blue,  yellow 
and  orange  colour  scheiiies  of  the  actual  list.'    The  mformationrpages 


' 


arc  well  ])lanned,  and  (he  illustration  of  the  characteristic  light  dis- 
tribution of  Mazda  lamps  is  an  innovation  in  lists  of  this  kind.  .\\\ 
the  standard  Mazda  lamjis  are  illustrated  and  priced,  and  a  two-page 
sheet  dealing  with  Mazda  half-watt  lamjis  is  pasted  on  at  the  end  of 
the  list.  Copies  may  be  obtauied  on  apphcation  to  the  B.T.-H.  Co., 
Mazda  House,  l^pjier  Thames-street,  London,  E.C. 
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GONSTANTAN 


WRITE    FOR    PARTICULARS    OF     FOURTEEN     GRADES    OF 

British-Made  Resistance  Materials 
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Canadian  and  Indian 
MICA 

CUT,   SLAB   &  SPLITTINGS. 

MINIMUM   STOCK   200,000   lbs. 


Peerless    Leatheroid   Insulation. 

Dynamo  Tapes,  Hollow  Braid,  Empire  Cloth. 
Pure  Asbestos  Ribbons,  Paper,  Tubes  and  Sheets. 
Pure  Asbestos  Woven  Tape  and  Hollow  Braid. 
Vulcanized  Fibre  Sheet,  Tube  and  Rod. 
Ebonite  Fibre,  Sheet,  Tube  and  Rod. 
Presspahn  and  Insulating  Papers,  Felts,  Baize. 
Electrical  Pure  Rubber  and  Adhesive  Tape. 


WE  HA\E  BEEN  AW  ARDED  THE  CONTRACT  FOR 
THE  W  HOLE  OF  THE  MICA  REQUIRED  BY  BRITISH 
ADMIRALTY'    0\ER    1910.    1912.    1913.    1914   and    1915. 


ATTWATER  &  SONS, 

AJatrrP;:..o„.      HopWOOd   St.   Mills,  Es,abl,^hed.S68 

Telephone  No.  PRFSTON  5th  EdUion  ^A  B  C 

1045  (2  lines!.  r  I\ILO  1  yjiy.  j^   Western   Union. 


front  or  with  the  wire  at  the  back.  The  poles  .ire  divided  by  a  fire- 
proof slab.  A  line  of  distribution  boards  similar  in  electrical  design 
to  the  foregoing  is  also  offered,  but  the  fittings  r.ve  put  up  in  cast  iron 
cases.  These  cases  are  secured  with  wing  nut  fastenmgs,  and  are 
asbestos  lined.     These  are  also  offered  in  sizes  from  two  to  sjj  wavs 


L    i 


"SILVERTOWN"  ELECTRICAL  ACCESSORIES. 


Sn.vEHTOWN  Switchboard  for  Sm.ill  rL.\NT. 

with  or  without  switches.  The  list  contains  illustrations  of  t  lie  Silver- 
town  [jetrol-dynamo  set,  and  also'an^ example  of  the^Silvertown 
direct-current  switchboard,  which  is  typical  of  the  class  of  work 
■wliich  the  company  is  ])repared  to  do  in  this  direction.  These  latter 
illustrations  are  reproduced  herewith. 


In  publication  Xo.  47,  the  India  Rubber,  (intta  Percha  &  Tele- 
graph Works  Co.,  .SUvertown,  set  out  particulars  of  their  electrical 
accessories,  which  include  ordinary  and  switch  la:npholder.s,  gohath 


Sn,\ 


ii'.iir,  J)v.SAMO  Si;t. 


i;Kni\VN    l)isTi!im.Tiox   BoAini,  orir 


laniphojderw,  plug  !idai)tcr.s,  .switch  ceiling  roses,  (innbler  switches, 
connterwcight  liltings,  wall  plugs,  watertight  switches  and  similar 
installation  material.  j\  line  of  in.sulatcd  lampholders  which  con- 
form with  the  Honu"  (Jflicc  regulations  is  IJHted,  these  being  ofTered 
in  three  jiatteni.s,  with  key  switch,  ])res«el  .swilch  and  ordinary 
bayonet  holder  with  cord  gri|).  VVeilhistrale  one  of  tlie  distribution 
b(  ards  ill  |M)Ii.shcd  teak  ca.se,  which  are  listed  in  five  sizes,  with  and 
willicMit  single-j)ole  .switches.  The  sizes  are  for  (wo,  three,  four,  li\r 
and  si.\  \\ay.-«.  The  fuses  art^  of  the  renewable  spring  clip  type,  ami 
are  provided  with  Kngli.  li  china  base  and  bridge  and  hard-roliid 
bnvsH  elips.  The.  branc'i  (enninals  will.take  up  to  7/18  cable.  Tin 
ftiM-H  are  offered  in  two  lypc!<,  cither  with  visible  fuse  wire  at  the 


A  copy  of  the  catalogue  in  (piestion  may  be  olit.iincd  on  applicatioB 
to  the  company,  cither  in  Ldudon  or  at  their  home  or  Coloniaf 
branches. 


SLATE 


INIGO    JONES   &   CO., 

Tudor  S/.-tfc  Works, 
GROESLON,  R.S.O.,  NORTH  WALE! 

Slates  Drilled  i  Shaped  to  Specification. 

SLATE  WORK  tor  ELECTRICAL  ENGINEERS. 


Slate  M.'isons,  Tu 


^'rlnud  and  Publlshad  by  GEORGE  TUCKER,  at  Ihu  Editorial.  Printing  »nd  Publishing  Omcos,  1,  2  and  3,  Salisbury  Court,  I'LSsr  Srs 
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ELECTRIC  VEHICLE 
PROGRESS 


THE  QUESTION  OF  SPEED. 

The  motor  vehicle  user,  especially  in  commoicial  snvice, 
has  been  educated  into  taking  his  ideas  of  a  jiower  wa^^mi  from 
the  petrol  vehicle  industry.  The  ]iin|i:iL;aii(li-i  umk  ni  ni.ikfTS 
of  commercial  petrol  vehicles  is  conducted  with  a  considerable 
amount  of  vigour  and  the  distribution  of  large  quantities  of 
printed  matter.  It  is  also  accompanied  by  a  certain  number  of 
trial  runs,  during  which  the  attention  of  the  prospective  pur- 
chaser is  called  to  the  maximum  speed  at  wliich  the  machine 
can  be  driven.  This  feature,  together  with  the  general  infor- 
mation given  in  the  printed  catalogues,  is  usually  greedily 
absorbed  by  the  prospective  purchaser.  While  the  con- 
structional features  of  the  car  will  leave  little  or  no  impression 
upf)n  his  mind,  he  wiU  invariably  remember  that  the  vehicle  is  a 
fast  one,  and  he  will  automatically  select  this  as  a  standard  of 
comparison  by  which  to  judge  any  other  machines,  petrol ; 
steam  or  electric,  which  are  brought  to  his  notice.  He  will  not 
stop  to  analyse  the  effects  wliich  fast  running  will  have  on  the 
tyre.s,  chassis  and  the  body-work  of  the  vehicle.  Obviously, 
the  salesman  will  not  bring  these  inevitable  results  into  promi- 
nence. The  vehicle  user  must  find  them  out  for  himself.  As  a 
rule,  the  problems  of  operating  and  maintenance  costs  are,  he 
considers,  no  particular  concern  of  his.  In  a  vague  kind  of  way 
he  will  explain  that  the  machine  can  be  run  for  so  much  a  mile 
"  all  in."  It  is  true  the  highly  organised  condition  of  the 
motor-car  industry  has  enabled  him  to  collect  technical  data 
and  information  based  upon  trials  taken  und(U'  test  conditions 
and  everyday  conditions,  but  theie  is  nothing  to  show  that  the 
averages  which  are  struck  from  these  figures  are  sufficiently 
rehable  to  apply  to  specific  classes  of  motor  service.  Herein 
lies  the  risk  to  the  vehicle  user  of  purchasing  a  machine  on  the 
principal  recommendation  of  speed. 

It  is  the  mission  of  the  electric  vehicle  pioneer's,  who.sc  work 
is  now  being  steadily  carried  on  in  the  field  of  commercial  trans- 
port and  passenger  carrying  by  motor  'buses,  to  remedy  the 
ill  impressions  which  have  become  current  on  the  subject  of  the 
*5eed  of  power-driven  road  vehicles.  They  are  advocating  tlie 
onTjloyment  of  vehicles  in  a  class  of  service  in  which  high  speed 
IS  of  comparatively  little  importance.  In  contradistinction, 
tney  ar*  able  to  offer  to  the  users  of  power-driven  vehicles  a 
maclune  vthich  will  give  a  satisfactory  average  speed  for  town 
delivery  woik,  and  operating  and  maintenance  costs  which 
are  superior  to  those  obtainable  with  steam  or  petrol.  The 
task  which  the  petrol  vehicle  industry  has  thus  imposed  on  the 
electric  vehicle  manufacturers  of  converting  the  commercial 


motor  public  to  a  new  idea  is  certainly  not  a  light  one.  The 
old  proverb  that  first  impressions  are  lasting  impressions  is  as 
true  in  the  commercial  world  as  it  is  in  the  social  world.  Speed 
is  an  intangible  something  which  appeals  to  the  lay  mind.  Even 
engineers  are  not  insusceptible  to  its  fascinations.  There  is 
about  it  an  inexplicable  mental  stimulation  which  can  only  be 
paralleled  with  the  indiscretions  into  which  youth  is  always 
ready  to  plunge.  Speed  is,  however,  not  the  only  factor  with 
which  the  purchaser  of  a  commercial  vehicle  has  to  reckon. 
Quite  aside  fi'oni  the  problems  of  road  wear  wliich  it  introduces, 
and  which  would  but  for  this,  war  have  assumed  national  pro- 
portions, speed  is  responsible  for  excessive  maintenance  costs 
of  chassis  and  propelling  mechanism,  and  an  altogether  dispro- 
portionate amount  of  wear  upon  the  tyi'es,  disproportionate 
having  regard  to  the  class  of  service — namely,  town  delivery 
work — upon  which  so  many  power-driven  commerical  vehicles 
are  now  employed.  The  commercial  electric  vehicle  provides 
for  this  clasL;  of  transport  service  a  means  of  conveyance  which 
furnishes  the  user  of  the  vehicle  with  a  well-balanced  sheet  of 
operating  costs.  Fuel,  chassis,  tyres  and  maintenance  costs 
appear  in  this  sheet  as  proportionate  items,  a  fact  which  may 
be  attributed  to  good  average  rather  than  high  maximum  speed 
in  the  vehicle. 


OPERATING  RECORD  OF  A  POLE  TRUCK. 


-An  example  of  the  successful  operation  of  oloctric  trucks  in  lieavy 
liaiiling  is  given  by  the  Electric  Vehicle  Association  of  America  from 
the  report  of  the  Chief  of  Transportation  of  the  Philadelphiji  Electric 
Co.,  showing  in  significant  figures  the  record  of  a  truck  employed  in 
transporting  telephone  poles.  On  Dec.  23  this  truck  hauknl  five 
heavy  45  ft.  poles  for  the  Bell  Telephone  Co.  from  the  Philadelphia 
Electric  Co.'s  pole  yard  at  Saventeenth  and  Ledgeley-avonuo  to 
Xew  ton-square,  Pa. 

There  is  nothing  remarkable,  roads  the  chief's  report,  in  the  statement 
as  it  stands,  as  we  have  made  this  trip  frequently  of  late,  but  significance 
does  lie  in  the  fact  that  the  trip  was  made  by  our  No.  44  electric  truck  ii\ 
the  good  time  of  6J  hours,  leaving  the  pole  yard  at  0:30  a.m.  and  arriving 
at  Xewtou-s(piare  at  11:30  a.m.,  and  arriving  back  at  1:15  p.m.  after 
k-aviug  Newton  at  11:4.5,  making  the  total  time  for  the  round  trip  (if 
honis  and  using  30.')  ampere  hours.  The  poles  hauled  were  above  tlu^ 
iueraye  size,  the  entire  load  approxiniating  8  tons,  the  capacity  of  the 
It  nek  Unwj  (\  tons.  This  fad  i.ui  ili.i  with  the  hilly  country  travelled, 
I  Mii-i  il  1  h.  I  ruck  to  use  in  s(.iii'  |.|,n  ,  i  luce  times  the  amount  of  current 
[uired.  This  «a,  |iaii  imiMrly  noticeable  in  the  run  over  a 
little  over  2  miles,  taking  one  hour's  time,  and  using  55  am- 
In  addition  to  the  above,  1  desire  to  call  your  attention  to 
the  difference  in  the  cost  of  hauling  these  poles  by  horse  team.  The  cost 
of  the  trip  made  by  No.  44  truck  was  6 J  hours  at  lis.  per  hour,  fi,  wlien  th- 
horse  team  took  20  hours  at  os.  per  hour,  or  £5. 


enlMi.uily 
distance  of 
pere  hours. 


Drawn     Wire 
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for     Motor    Ca.r    I^igrHting:. 
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Battery  Charging  Panels      ^^ 

For  the  smallest  or  largest  garage.  Built  like  a  filing 
cabinet  —  always  complete  but  never  finished.  Fully 
standardised.       Quite    mistake-proof.       Prevent  all   usual 

IGRArtlC  ELECTRIC  Cn™  London  and  Bedford. 


A   Single  Complete    Unit.      One    or  more 

such   units    form    a   Switchboard.      Units 

can   be   added   at   any  time. 


COMMERCIAL  VEfflCLE   WITH   TWO-MOTOR   DRIVE. 

A  i-ton  electric  truck  with  two  motors  and  concentric-gear  drive 
lias  recently  been  develofed  by  the  ("oinniercial  Truck  Company  of 
Philadelphia,  Pa.  The  construction  of  the  wagon  is  similar  to  that 
of  1-ton  and  2-ton  trucks  made  by  the  above  comi)any,  two  motors 
Icing  employed  to  operate  the  truck.  The  battery  consists  cither  of 
forty-two  lead  cells  or  si.Kty  Edison  celLs  ;  for  the  former  the  pressure 


There  are  fom-  points  for  forward  speeds  and  t«o  points  for  revera 
speed.  The  front  ty.es  are  2o  in.  by  36  in.  and  the  rear  tyres  an 
3  in.  bv  36  in.  The  brakes  are  of  the  internal  expanding  type.  In 
Pig.  1  is  shown  a  truck  of  the  above  type,  built  for  John  Wanamaketi 
of  Philadelphia  for  use  by  the  jewellers  and  silversmiths'  department.! 
.Although  this  truck  is  equipped  with  wire  wheels  and  pneumatici 
IVies,  use  is  generally  made  of  solid  tyres  and  wheels  similar  to  those 
shown  in  Fig.  2.     Fig.  3  illustrates  the  arrangement  of  gears  and  tin 


i'lC   1. — W.iN.^.M.VKEU    Kl.lXTHlC    TliUCK. 


Fig.  3. — Gear   Drive  of  Two-motor  Kqcipment. 


is  85  volts  and  for  the  latter,  60  volts,  the  current  in  e.ich  ca-je  being 
12  am]),  and  17  amp.  A  mileage  of  40  to  60  miles  is  obtainable, 
depending  on  the  battery  equipment.  The  gears  are  completely 
e  iclosed  and  run  in  oil,  double  reduction  being  obtained.  The  front 
a'ile  has  a  rectangular-box  section  and  the  rear  axle  is  of  the  full- 


Fio.  2. — Det.ml  HI'  'J'wii-MoTOP.  DmvE. 

Ilfjating  tyfc  and  has  a  double-chainiel  .section.  The  axle  hearings 
are  of  the  taper-roller  type,  and  lho.se  of  the  motor  of  the  amndar-ball 
type.  The  frame  i.s  of  channel  iron.s  and  i.s  tru.ssed  and  llioroughly 
braced  with  gus-scts  at  the  corners.  A  continuou.s  torque-type 
controller  i.t  employed  which  is  at  the  base  of  the  steering  colunni. 


melhod  of  connecting  the  motor  to  the  wheel.  According  to  the 
manufacturers,  the  following  advantages  accrue  to  the  two-motor 
(•oncentric-gear  type  of  electric  truck.  It  is  well  adapted  for  climbing 
hills  ;  traction  chains  for  slippery  and  snowy  roads  are  unnecessary  ; 
the  arrangement  of  motors  is  .simple  ;  in  case  of  trouble  in  one 
motor  it  can  be  disconnected  and  the  truck  may  be  operated  tcin- 
pdViLrily  on  tlii'  other  motor. 


ELECTRIC  SHOP  TRUCKS  WITH  TURNTABLE. 


'I'hc  illuslration  shows  an  interesting  type  of  sliop  trailer  built  liy 
I  lie  W'averly  Company,  Indianapolis,  Ind.,  for  the  repair  shop  of  the 
I'liiUil  States  Xavy  Yard  at  Bremerton,  on  Puget  Sound,  Wasliing- 
ton.  The  tractor  Ufed  in  connection  with  this  trailer  and  the  trailer 
itself,  are  designed  for  conveying  plates  and  angle  irons  from  jdaccs 
of  storage  to  the  machines  and  from  machine  to  machine.  Tlie 
(construction  of  both  cars  is  very  substantial,  wheels,  axle  frames  iind 
turntahle.s  being  of  heavy  steel.  The  wheels  are  equipped  witli  24-iii. 
solid  lyies.  The  tractor  is  provided  with  a  structural-.stcel  t)umi)cr 
which  is  braced  for  protecting  it  from  head-end  collisions.  The 
wheclbase  of  the  tractor  is  CO  in.,  and  the  platform  of  the  car  is  .">  fl. 
Iiy  1 1  fl.,  the  principal  overhang  being  in  front  of  the  front  axle.  The 
driver's  .seat  is  offset  from  the  body  of  the  tractor  .so  that  tlie  entire 
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EDISON 


EDISON  ACCUMULATORS,  Ltd., 


ACCUMULATOR 

ELECTRICS 

are 

LEADING!! 

Some  of  the  Reasons ; 

Because  they  are  equipped  exclusively  with  the  Edison 
Accumulator,  which,  now  in  its  eighth  year  of  service,  is 
proving  more  durable,  more  reliable  and  simpler  to  operate 
than  any  other  type  of  storage  cell. 

Because  the  Edison  Accumulator  is  made  of  Steel 
throughout,  including  the  container ;  uses  a  Steel  pre- 
serving electrolyte  ;  and  cannot  buckle  its  plates, 
sulphate,  corrode,  lose  its  charge,  nor  suffer  from  the 
effects  of  overcharging,  high  rate  boosting  nor  being 
discharged  to  zero  when  necessary. 

Because  the  Edison  Four- Year  Guarantee  is 

uni(iue  and  warrants  the  user  that  his  accumulator  shall  give 
full  rated  capacity  at  the  end  of  this  time. 
Because  the   Edison    Accumulator    is   the   lightest    and 
strongest  storage  cell  and  may  be  charged  in  less 

time  than  any  other  type. 

2  &  3,   DUKE   STREET,   ST.  JAMES, 

I.ONDON,  s.yy. 


"3romlati  txiu" 

^Registered) 

THE  BATTERY  FOR  COMMERCIAL  ELECTRIC  VEHICLES. 

GUARANTEED     FOR    TWO    YEARS. 


Its  record  for  the  past  four  years  stands  as  absolute  proof  of  the  correctness 
of  its  design.  It  is  unquestionably  the  battery  for  commercial  service.  It  is 
reliable  day  in  day  out  every  day  in  the  year.  It  is  conservatively  rated  and 
can  be  discharged  on  emergency  up  to  practically  anything  that  other  current 
carrying    parts    of    the    equipment    can    carry. 


WILL  STAND  HEAVY  BOOSTING  CHARGES. 

ITS    LIFE    IS    BETWCEN    TWO    AND     THREE     TIMES     THAT     OF     AN     ORDINARY 

FLAT   PLATE. 
THE     RATE     AT    WHICH    IT    CAN    BE    RECHARGED    DEPENDS    ONLY    ON    WHAT 

HAS   BEEN    TAKEN    OUT    AND    IS    IRRESPECTIVE   OFJ  ITS   SIZE. 
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ELECTRICAL  cuifton  junction 
STORAGE  CO.        ^'^^<:»^^^^« 

^  -  LONDON  OFFICE: 

39.  VICTORIA  STREET. 
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TUDOR 
Acc\iin.iila.tors 

FOR   ELECTRIC  VEHICLES. 


ELECTRIC  OMNIBUS— BRIGHTON  AND  HOVE. 

About     16    Electric    Omnibuses    have    been    in 

regular    service    for    the     past    six    years,    and 

TUDOR    Accumulators    have    been    employed 

exclusively. 

THE  TUDOR  ACCUMULATOR  CO.,  LTD., 

3,  CENTRAL  BUILDINGS.  WESTMINSTER,  LONDON,  S.W. 

Worki:   DUKINFIEUD,  near  MANCHESTER- 


surface  of  the  platform  can  be  utilised  for  loading.  Energy  for 
operating  the  tractor  is  obtained  from  a  t  hirty-cell,  twcnty-one-plate 
lead  battery,  and  a  mileage  of  30  miles  on  a  single  charge  can  b(> 
obtained.  With  both  cars  fully  loaded  a  speed  of  5-;")  miles  an  hour 
is  developed,  t  Mounted  on  the  platform  of  each  car  is  a  turntabl'^ 
.'5  ft.  2  in.  in  diameter  running  on  rollers  and  "operated  by  hand 
spikes  for  the  quick  and  convenient  unloading  of  the  heavy  plates 
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Tk.vii.er  Truck  with  'I'urnt.ablk. 


or  beanu  it  is  designed  to  carry.  A  single  motor  is  used,  and  the 
[)ower  is  transmitted  to  the  rear  axle,  by  means  of  worm-gear-shaft 
drive.  A  .50-ft.  cable  connects  the  trailer  to  the  tractor,  giving 
ample  room,  it  is  declared,  for  the  longest  beam  that  could  be  carried 
on  an  ordinary  Hat  car. 


much  as  a  \\Tench  had  to  be  applied  to  a  single  car.     An  electri 
service  wagon  carrying  a   1,5001b.  load  accompanied  the  ears   and 
made  the  trip  -sWthout  a  hitch  and  with  power  to  spare.     This  run 
was  made  by  the  Beardsley  Co.,  who  offered  a  silver  medal  to  anv 
owner  who  made"90  miles  'on  one  charge,  and  a  gold  medal  to  anv 
one  who  reached  100  miles.     Xo  one  won  the  silver  medal,  becau.se 
every  one  qualified  for  the'gold  one.     The  speedometers  were  sealed 
at  the  start,  and  were  not  opened  until  the  batteries  -svere  exhaustj^ 
which  was  at  about  six  o'clock  the  same  evening,  when  it  was  f  ound|ft,{ 
the  cars  averaged  100-1  miles  each,  first  place  being  taken  by^ 
wliich  made  I12'l  miles,  and  was  driven  by  a  lady.     Several  or 
drivers  were  elderly  people,  and  some  were  new  to  the  part,  as  ' 
one  young  lady,  who  was  unfamiliar  with  the  car,  but  who  madl 
score  of  100-1  miles.     Some  of  the  records  ranged  as  follows  :    106 
105-8,  104-1.  103-9,  101,  100-3,  which  are  some  of  the  best  ever  scorJ 
liy  electric  vehicles,  but  which  might  have  been  even  better  undj 
favourable  conditions,  for  the  tour  lay  through  hilly  country,  ove 
roads  «-ith  several  heavy  grades,  and  the  return  was  made  through  th 
city,  over  pavements  which  were  exceedingly  slippery.    It  is  to  be  notel 
that  all  these  cars,  which,  besides  the  truck,  included  broughamj 
roadsters  and  victorias,  carried  from  two  to  three  passengers,  and 
were   stock   models   not   driven    by  experts,    but   by   the   o«ners| 
themselves. 


BATTERY-DRIVEN  WATERING  VEHICLES. 


Some  intercut  in.'  pirticulars  were  recently  published  in  the 
American  tei  liinrjl  |.iv,s  of  the  results  of  an  extended  experience 
on  the  part  cif  iIk  ( 'il-.iry  municipality  with  a  number  of  electric 
battery  vehicles.  Some  eight  machines  in  all  have  been  purchased, 
and  these  comprise  three  1-ton  trucks,  used  by  the  electric  light 
department,  two  3-ton  trucks  in  the  ser\nce  of  the  sanitary  depart- 
ment, and  two  5-ton  trucks  employed  by  the  street-cleaning  depart- 
ment. The  last  named  are  street -watering  and  drain-flushing 
vehicles.  Eacli  sjirinkler  does  the  work  of  three  horse  teams,  and  the 
tiushers  of  two  liorse  teams. 

During  the  summer  these  cars  are  worked  in  day  and  night  shif  s 
of  nine  hours,  sprinkling  by  day,  and  eight  hours  drain  flushing  by 
night.  The  mileage  covered  averaged  38  each  day  for  the  sprinkling 
period  and  17  for  the  flushing  period.  It  is  claimed  that  these 
vehicles  show  a  daily  saving  alone  of  £5  as  compared  with  the 
horse-drawn  machines  previously  employed.  The  sprinkler  truck 
is  of  the  5-t,on  type,  and  has  a  capacity  of  1,200  (U.S.)  gallons.  The 
tank,  which  is  cylindrical,  measures  160  in.  long,  and  has  an  internal 
diameter  of  51  in.  At  the  forward  end  is  a  compressed  air  com- 
partment 25  per  cent,  of  the  tank  volume,  worked  at  65  lb.  pressure. 
The  total  weight  of  the  tank  is  3,600  lb.  The  tank  is  filled  by  a 
2h  in.  water  intake  valve  in  the  centre  of  the  rear  drum  head  of  the 
cylindrical  tank.  The  main  outlet  of  the  flushing  tank  is  an  i  in. 
standard  pipe  and  on  the  sprinkler  tank  a  i\  in.  standard  pipe. 

Having  regard  to  the  increasing  interest  in  this  country  in  battery 
driven  jniblic  service  vehicles,  the  experiences  of  the  town  of  Calgary 
are  of  value.  The  autliorities  are  so  satisfied  vith  the  results  that 
they  have  decided  to  increase  the  electrical  equipment  in  the  trans- 
port department  until  horses  are  entirely  dispensed  with. 

Xot  the  least  important  feature  of  the  watering  vehicle  mentioned 
above  is  the  ability  to  remove  the  tanks  diu-ing  the  winter  inoi\ths 
and  replace  tlicm  with  a  box-type  body  which  will  carry  6  cubic  yds. 
of  refuse. 

The  vehicU^s  thcinsclvcs  arc  of  the  standard  G.M.C.  type,  single- 
motor  drive  through  countershaft  and  side  roller  chains  to  the  rear 
wheels,  battery  in  large  box  behind  the  driver's  seat,  and  controller 
sjcar  tuidor  small  and  easily  accessible  bonnet  at  the  front  of  Hie  car. 
The  controller  is  operated  by  a  rod,  concentric  with  the  steering 
lolumn,  and  terminating  in  a  large  lever  which  is  above  the  steering 
wheel  and  is  radial  to  it.  The  sprinkler  and  flushing  'cars  cost 
i;2,288  the  two,  complete  witli  battery,  but  the  tyjie  of  the  latter  is 
not  mentioned. 


ELECTRIC  VEinCLES  ON  MILEAGE  RUN. 

A  pojmlar  fallacy  in  regard  to  the  electric  passenger  automobile  is 
that  it  is  slow  and  of  such  limited  mileage  that  it  is  impracticable  for 
gf^ncral  use.  To  correct  this  mistaken  idea  (he  Electric  \'ehicl<^ 
.\sHOiiiUion  of  America  gives  one  exam|ile  of  the  actual  running 
power  of  the  electric  in  a  test  run  recently  made  by  M  chrctric  piis- 
Hcnger  earn  from  Los  Angeles  to  a  ncighboming  town  and  retiu-u,  ;i 
diHtanco  trf  almost  100  miles  on  a  single  charge,  during  which  not  mi 
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THE  ECONOMY  OF  ELECTRIC  VEHICLES. 


Bv  replacing  horse-drawn  vehicles  used  for  hauUna  rolls  of  paper, 
waste  paper,  coal,  mail  and  freight  by  electric  truck.s  with  demount- 
able bodies  and  adoptmg  efficient  means  of  loading  and  unloading, 
the  Curtis  Publishing  Co.,  Philadelphia,  publisher  of  the  '"  Ladies" 
Home  Journal,"  the  '"  Saturday  Evening  Post  "  and  the  "'  Country 
Gentleman,"  effected  during  the  year  1914  a  saving  of  S12,648,  or 
13'6  cents  per  ton,  the  total  tonnage  for  the  year  bemg  93,000.  The 
costs  include  all  overhead  expenses,  interest  on  investment  at  6  per 
cent.,  and  depreciation  at  10  per  cent.,  and  have  been  compared  with 
the  rales  previously  obtained  from  teaming  contractors.  The 
'■  Elee'rical  W'orld,"  which  makes  these  facts  known,  stages  that 
prior  to  August,  1912,  the  hauling  of  paper  to  the  company's  plant 
at  Independence-square  from  its  warehouEe  at  South  Eleventh- 
street  and  Washington-avenue,  the  hauling  of  its  periodicals  to  the 
Broad-street  station  of  the  Pennsylvania  Kailroad,  to  the  post  office 
on  Marktt-street,  and  to  wharves  along  the  Delaware  Kiver,  the 
removal  of  baled  waste  paper  from  the  plant,  and  the  hauling  of  coal 
to  ihi-  plant,  were  done  under  contract  by  a  local  teamster. 

Although  the  horse-drawn  vehicles  were  always  able  to  maintain 
the  mailing  schedule,  six  horses  sometimes  being  used  on  a  two-horse 
truck  in  blizzard  weather,  certain  members  of  the  C'urtls  Publishing 
C'li.  were  of  the  opinion  that  the  haulage  bills  could  be  reduced  by  the 
u><'  of  motor  trucks  operated  by  the  company,  and  they  were  able  to 
iiHiucc-  the  directors  to  make  exten&ive  tests  with  different  sizes  and 
types  (if  motor  trucks  in  the  hope  of  demoiLstrating  that  an  expendi- 
ture lit  a  I -out  SSO.OOO  for  trucks  and  a  gsjage  would  prove  a  good 
invesiiiK  u;.  Ihe  electric  truck  proved  to  be  the  most  economical. 
The  maxinunii  efficiency  of  the  f;etrol-driven  types  of  truck  could  not 
be  obtained  owing  to  short  hauls  averaging' about  1-1  miles  in  the 
most  congested  parts  of  the  city. 

The  four-MKitor.  four-wheel  driven  type  of  electric  truck  manu- 
factured by  the  (V)nimercial  Truck  Co.  of  America,  Philadelphia,  was 
selected  as  being  best  adapted  to  the  conditions.  The  first  truck  was 
of  7  tons  rating  and  was  purchased  in  August,  1912.  This  was  fol- 
lowed first  by  a  0-5  ton  two-wheel  driven  truck  for  carrying  money, 
and  later  by  four-wheel  driven  trucks  for  various  purposes,  until  at 
the  end  of  the  summer  of  1914  the  final  truck  was  purchased,  resulting 
in  the  equipment  show  n  in  Table  1.  During  the  year  1914  the  electric 
trucks  handled  the  entire  haulage  for  the  [ilant  with  the  exception  of 
fn^coal  hauling,  which  was  performed  by  teams  under  an  existing 
contTict  during  the  first  jiart  of  tlie  year. 

\V  ith  the  exception  of  the  0-5  ton  and  the  1  ton  machine,  all  the 
trucks  caiv  be  used  with  demountable  bodies  when  desired.  These 
bodies  are  o{  two  types,  on-  for  handling  periodicals,  paper,  &c.,  and 
the  other  for  handling  coal.  The  former  type  of  demountable  body 
has  licen  designed  primarily  for  the  3-.5  ton  trucks,  but  it  Lis  capable 
'"-'  •"'■'""  lo.-uls  and  can  he  usefl  with  the  ."i-lnn  trucks  bv 


dropping  the  body  in  the  centre  of  the  truck  |jlatforrii.  The  de- 
mountable coal  bodies  were  designed  for  use. with  the  o-ton  trucks, 
but  can  be  employed  on  the  7-ton  truck.  The  haulmg  of  coal  from 
the  storage  plant  forming  part  of  the  warehouse  to  the  main  plant 
is  done  at  night,  thus  keeping  the  trucks  m  almost  continuous 
operation  at  times.  The  coal  bodies  a,re  of  the  side-discharge  type, 
with  fumiel-shaped  bottoms.  They  are  not  entirely  self-unloading 
because  the  height  of  side  necessary  to  accomplish  this  is  greater  than 
the  distance  from  the  ground  to  the  overhanging  portion  of  the  coal 
pockels   from    which   the   trucks   are   loaded.     Four   pins   dropped 
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Electric  Truck  with  Detachable  t'oAL-Tiei'ixd  Bonv. 

thiough  holes  in  lugs  attached  to  the  body  frame  and  through  regis- 
tering holes  in  the  platform  serve  to  keep  the  body  of  a  truck  in  place. 
The  bodies  are  mounted  on  the  trucks  at  the  garagi>,  where  two 
differentiaJ  chain-falls  fitted  with  special  arms  for  lifting  the  bodies 
are  provided.  .^i 

The  warehouse  of  the  company  is  a  four-story  building  situated  at 
Washington-avenue  and  South  Rlevenlh-strpet..  The  rear  side  and 
one  end  of  the  ground  floor  ar  j  so  built  as  to  cover  spur  tracks  from 
the  Pennsylvania  Railroad.  The  rolls  of  paper  are  removed  from 
the  freight  cars,  th:'  floors  of  which  are  level  with  the  warehouse 
platform,  by  means  of  a  1-ton  diffen'Utial  chain  block  mounted  on  a 
travelling  I-beam  running  on  I-beam  tracks  hung  from  tlu'  second- 
floor  girders. 

A[  thv  printing  works  there  is  provided  an  iiuicr  cour:   i'(pii])pe<l 
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Drawn     Wire 
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for     Motor    Cst.tr    £«ig:liting:. 
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TUDOR 

ACCUMULATORS 

FOR  ELECTRIC  VEHICLES. 


AMBULANXE  WITH  TUDOR  BATTERY. 

Port  ot  London  Authority— 4  Vehicles.     City  ol  London  Corporation— 2  Vehicles. 

BATTERIES  FOR  COMMERCIAL  VEfflCLES, 
PLEASURE  CARS,   OMNIBUSES,   &c. 

LIGHTEST    IN     WEIGHT-HIGHEST     IN     EFFICIENCY. 

Maintenance  undertaken  at  Moderate  Mileage  Rates. 

THE  TUDOR  ACCUMULATOR  CO.,  Ltd., 

3,   CENTRAL    BUILDINGS,    WESTMINSTER,    LONDON,    S.W. 

Works:   DUKINFIELD,   near   MANCHESTER. 


Willi  a  jilass-roofed  plat  form  idoiit;  two  titles  for  tlie  ivovplion  of  rolls 
of  paper  and  the  shipping  of  waste  paper.  Some  mail  is  handled 
from  the  court  and  the  remainder  from  a  bay  on  the  Sansom-street 
side  of  the  building.  Here  electric  hoists  mounted  on  carriages 
operating  on  I-beams,  placed  at  right  angles  to  the  edge  of  the  plat- 


Table  I. — Electric  Vehicle  Equipmenl. 


No  of  Rating 
true'  s.  in  tons 


Load  carried  to  plant. 


Load  carried  from  plant. 


1 

7* 

Paper  from  warehouse  1-1  miles 
distant. 

Baled  waste  paper. 

1 

i 

Jlonev  from  bank.    First-class 

Slonev  to  bank.     First 

mail. 

class  mail. 

o 

5*  ( 

Paper  from  warehouse.     Five- 

Periodicals  to  post  office 

4 

35  { 

ton  trucks  also  haul  coal  at 
night  from  warehouse. 

wharves  and  railroad 

1 

1 

Picks  up  ink,  paste.  &c.,  also 

Small  freight.  &c. 

empty     freight     bags     from 

freight  yards. 

♦  The  3-5  ton  trucks  handle  all  paper  until  its  amount  i'xcpe<ls  their 
rating,  when  the  o-ton  and  later  the  7-ton  trucks  are  also  employed.  The 
)x;riodical  load  is  heaviest  during  the  interval  from  the  10th  to  the  20th 
of  any  month.  To  balance  the  truck 'service  during  the  intervening 
IKTiods  more  paper  than  is  required  for  immediate  use  is  carried  to  the 
))lant  and  stored  for  use  during  periods  of  maximum  periodical  load. 


Table  II-^Expeme^  forihe  Year  \dH* 

Maintenance  of  tyres      82,803.58 

Maintenance  of  batteryt     269.28 

Repairs;  3,404.88 

Grea.?e  and  oil     50.00 

Energy  at  about  4  cents  per  kilowatt-hour    3.482.65 

Depreciation  ( 1 0  per  cent,  for  machinery) 5,S20.\2 

Interest  (6  per  cent.)   314.54 

Drivers'  wages 8,221.72 

Supervision 2.41 0.04 

Garaging  and  washing     3,940.32 

*  In  comparing  all  of  these  figures  it  must  be  remembered  that 
two  of  the  trucks  have  been  in  service  longer  than  18  months.     Overhl 
expenses  are  not  given  here,  but  are  taken  into  account  in  computing  t 
saving  of  13-6  cents  per  ton. 

t  Five  reserve  batteries  are  included. 

t  A  general  overhauling  is  included. 


form  and  projecting  beyond  it,  are  employed   for  handling  papen 
The  rolls  of  paper  are  picked  up  by  a  balanced  horizontal  arm  with 
which  the  hoist  is  equipped,  th»  ends  of  the  arm  being  bent  downward! 
so  as  to  tit  into  the  ends  of  the  hollow  steel  core  around  which  tliej 
paper  is  rolled. 

Upon  being  removed  from  the  truck  the  rolls  of  paper  are  not  1 
deposited  on  the  unloading  platform,  but  are-  lowered  to  the  base- 
ment storerootn  tlu-ough  a  hatch  directly  imder  the  hoist's  I-beam. 
The  driver  and  one  man  can  unload  or  load  the  average  paper  truck 
truck  in  a  minimum  time  of  10  minutes.     As  a  result  the  combined 


I  ,  ,.  ,,  ,.     I  1.1  (  K  1  ._>K  Paper  Haulage. 

loading  time  at  the  warehouse  and  the  luiloading  time  at  tho  plant 
is  only  about  20  per  cent,  of  the  total  time  of  a  round  trip,  which 
averages  about  .50  minutes.  Baled  waste  paper  is  carried  by  the 
trucks  on  their  return  trip.  This  paper  is  hoisted  from'  the  baling 
machine  in  the  basement  to  the  loading  j^latform  by  mean<  of  an 
electric  elevator. 

The  illustrations  show  the  construction  and  methods  of  handling 
demounlable  bodies.  These  bodies  are  lifted  at  the  plant  by  means 
of  triplex  hoists,  which  move  paraU"!  to  the  platform  and  also  permit 
of  a  vertical  movement.  The  bodies  are  loaded  while  suspended  by 
means  of  hand  trucks,  which  in  turn  receive  then-  supply  of  jjeriodicals 
from  an  elaborate  system  of  conveyors.  A  short  steel  jilate  is  iise.! 
to  bridge  the  distance  between  the  edge  of  the  platform  and  the  edge 
of  a  body  while  loading.  The  bodies  are  placed  on  the  tnnks  by 
simply  lowcrmg  them  and  detaehmg  the  hoisting  chains.  Tliey  are 
removed  in  the  reverse  manner.     In  this  way  the  loading  lime  of  a 
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ACCUMULATOR 

ELECTRICS 

are 

LEADING!! 

Some  of  the  Reasons : 

Because  they  are  equipped  exclusively  with  the  Edison 
Accumulator,  which,  now  in  its  eighth  year  of  service,  is 
proving  more  durable,  more  reliable  and  simpler  to  operate 
than  any  other  type  of  storage  cell. 

Because  the  Edison  Accumulator  is  made  of  Steel 
throughout,  including  the  container;  uses  a  steel  pre- 
serving electrolyte  ;  and  cannot  buckle  its  plates, 
sulphate,  corrode,  lose  its  charge,  nor  sufier  from  the 
effects  of  overcharging,  high  rate  boosting  nor  being 
discharged  to  zero  when  necessary. 

Because  the  Edison  Four-Year  Guarantee  is 

unique  and  warrants  the  user  that  his  accumulator  shall  give 
lull  rated  capacity  at  the  end  of  this  time. 
Because  the   Edison    Accumulator    is  the   lightest    and 
strongest  storage  cell  and  may  be  charged  in  less 
time  than  any  other  type. 


EDISON  ACCUMULATORS,  Ltd 


2  &  3,   DUKE   STREET,   ST.  JAMES, 
'»  L.OISIPON,  S.V\^. 


\M 


3  5  ton  truck  has  been  reduced  from  18  minutes  to  about  thi'ce 
minutes.  At  present  the  demountable  body  offers  no  advantage  at 
the  post  office,  wharves  or  railroad  depots,  as  equipment  to  handle 
it  has  not  been  installed.  Efforts  are  being  made,  however,  to  obtain 
th'-  privilege  of  installing  the  necessary  apparatus  at  the  depot  and 
vharves,  and  if  the  negotiations  result  in  such  an  installation,  the 
time  of  a  round  trip  of  a  truck  -nill  be  considerably  reduced.     The 
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Detach.vble  BrjDv  Hb.idy  for  Placing  is  Position. 

greatest  delays,  of  covftse,  occur  at  wharves,  where  the  inefficient 
dock  employees  and  the  inefficient  methods  of  handling  freight, 
drays,  &c.,  are  responsible. 

The  negotiations  «ith  the  railroad  company  are  for  the  entire  use 
-of  a  ijortioii  of  its  [ilatform  sufficient  for  the  unloading  of  three  trucks 
at  the  sanic  tune  and  for  the  erection  of  two  overhead  cranes  for  the 
removal  of  demountable  truck  bodies.  In  this  wav  it  would  be  pos- 
sible for  a  truck  to  liavc  its  body  lifted  and,  during  the  unloading 


thereof,  to  proceed  to  another  of  the  three  positions  to  recei\-e  an 
empty  body. 

The  garage  is  a  one-story  building  approximately  78  fc.  by  12.5  ft., 
constructed  of  brick  with  a  steel  roof.  The  entire  front  |jortion  of 
the  building  to  a  depth  of  approximately  50  ft.  from  the  front  wall 
is  utilised  as  garasing  space  for  the  trucks.  The  rear  of  the  building 
is  divided  b_\-  brick  and  brick  and  wood  ])u-utions  into  rooms  as 


Electkic  Truck  with  Loaded   Body  lowkred  on  to  Truck. 

follows:  Bittery  room,  stock  room,  pit  and  repair  room,  truck- 
washing  room,  loeker  and  toilet  rooms,  office,  machinery  room  and 
boiler  room.  The  repair  rooin  is  24  ft.  wide  and  is  provided  with 
two  drained  truck  pits  which  when  not  in  use  are  covered  by 'plank 
tops.  The  vehicle  washing  room  Ls  of  interest  in  that,  in  addition  to 
ceilini;  lamps,  it  is  equipped  with  four  special  lighting  units  for 
illuminating  the  under  portions  of  the  trucks.  One  of  these  units 
is  placed  in  each  corner  of  the  room.     Eacli  consists  of  a  triangular 
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"5rontlati  Ctitie" 

(Reoistc-ed) 

THE  BATTERY  FOR  COMMERCIAL  ELECTRIC  VEHICLES. 

GUARANTEED     FOR    TWO    YEARS. 

Its  record  for  the  past  four  years  stands  as  absolute  proof  of  the  correctness 
of  its  design.  It  is  unquestionably  the  battery  for  commercial  service.  It  is 
reliable  day  in  day  out  every  day  in  the  year.  It  is  conservatively  rated  and 
can  be  discharged  on  emergency  up  to  practically  anything  that  other  current 
carrying    parts    of    the    equipment    can    carry. 


WILL  STAND  HEAVY  BOOSTING  CHARGES. 


THREE     TIMES     THAT     OF     AN     ORDINARY 


ITS    LIFE    IS    BETWEEN    TWO    AND 

FLAT   PLATE. 
THE     RATE     AT    WHICH    IT    CAN    BE    RECHARGED    DEPENDS    ONLY   ON    WHAT 

HAS   BEEN    TAKEN    OUT   AND   IS   IRRESPECTIVE   OF    ITS   SIZE. 


fflldrib^ 


ELECTRICAL  clifton  junction. 
STORAGE  CO  Manchester. 

limitedv  ^°^°°^°^™" 


39.  VICTORIA  STREET. 


box  containing  a  GO-watl  Uings'.en  filaniont  lamp  and  a  hncc  reflector. 
The  lamps  and  reflectors  are  protected  from  damage  due  to  splashing 
water  by  means  of  circular  pieces  of  glass  forming  part  of  the  front 
faces  of  the  triangular  boxes. 

The  machinery  room  is  equipped  with  a  7/>  kw.  motor-generator 
set  and  a  four-panel  switchboard  with  18  charging  circuits.  A 
reverse-power  relay  Ls  provided  for  opening  the  circuit-breakers  in 
case  the  direct-current  voltage  should  fall  below  that  of  the  batteries 
being  charged.  The  motor  of  the  motor-generator  .set  is  wound  for 
12.5  volts,  the  voltage  at  the  batteries  being  vari;d  from  about  110 
volts  to  120  volts  during  charging  by  means  of  rheostats  in  ecch 
charging  circuit  and  by  varying  the  generator  voltage.  One  pand 
of  the  switchboard  is  devoted  to  the  control  apparatus  for  the  motor- 
generator.  Each  of  the  other  three  is  made  up  of  three  horizontal 
Eections,  each  of  which  controls  two  battery-charging  circuits,  thus 
giving  a  total  of  18  charging  circuits.  This  type  of  board  was 
adopted  so  that  charging  sections  can  easily  be  added  as  the  fleet  of 
trucks  is  increa-scd. 

A  watt-hour  meter  is  provided  on  the  charging  panels  for  each 
charging  circuit.  Each  meter  has  two  scales,  on.  .showing  ( he  amount 
of  energy  supplied  to  the  truck  during  any  desired  period  of  time  and 
the  oth'T  showing  the  amount  of  energy  supi>lied  during  a  charge. 
In  this  way  actual  costs  records  of  energ_\-  consumption  can  be 
maintained  and  the  comparative  efficiencies  of  the  trucl<s  determined. 
The  battery-charging  circuits  are  run  in  conduit  near  the  tops  of  the 
walls,  passing  downward  at  outlets  to  a  point  about  6  ft.  above  the 
floor,  where  long  cables  are  attached.  When  not  in  use  these  cables 
arc  kept  off  the  floor  by  throwing  them  over  hooks  fastened  to  ropes 
suspended  from  the  roof  trusses  and  weighted  at  the  other  ends 
sufficiently  to  overbalance  the  weights  of  the  cables.  The  suspended 
charging  cables  have  been  ])rotccted  from  the  danger  of  being  struck 
by  trucks  by  the  erection  on  the  floor  at  each  end  of  the  garace  of 
wood  bumpi  rs  approximat  'ly  2  ft.  wide. 

The  trucks  and  batteries  are  examined  daily,  and  there  has  never 
been  an  interruption  in  the  service.  Fifteen  sets  of  batteries  arc 
maintained  for  u.'-c  with  the  10  largir  trucks,  thus  affording  oppor- 
tunity for  re|  iiirs,  &c.,  without  putting  a  truck  out  of  service  and 
rermilting  the  substitution  of  another  battery  in  case  of  long  con- 
tinuous service  by  a  truck.  Boosting  service  is  also  provided  at  the 
plan'. 


THE  ELECTRIC  TAXI. 


Probably  the  best  example  of  electric  taxi  development  in  the 
United  States  is  in  Detroit,  th?  home  of  the  petrol  car.  The  Detroi'- 
Taxicab  &  Transfer  Co.  is  now  operating  a  fleet  of  10  electrics,  which 
will  shortly  be  increased  to  70  or  more.  The  first  electric  with  which 
this  company  experimented  showed  a  mileage  of  1.375  miles  in  one 
month,  and  by  the  time  it  had  nm  12.000  mUes  it  had  proved  its 
utility  beyond  doubt.  The  nixt  few  months  will  also  witness  an 
initial  installation  of  the  electric  taxieabs  on  a  large  scale  in  Xcw 
York.  The  company  responsible  for  this  introduction  will,  it  is 
expected,  extend  its  services  on  a  large  scale  in  all  the  principal  cities 
in  the  United  States. 

Mr.  E.  P.  MacDowell,  Motor  Taximeter  Co.,  Xew  York,  recently 
stated  that  he  had  found  that  one  of  the  most  uncertain  expenses  in 
operating  the  petrol  taxicab  is  the  cost  of  damage  and  accident 
claims.  The  use  of  excessive  speed  by  chauffeurs  in  streets  where 
traffic  is  congested,  coupled  with  the  carelessness  of  pedestrians,  is  a 
source  of  bad  accidents  in  Xew  York.  He  stated,  with  regard  to  the 
electric  cab,  that  with  several  months  of  tests  over  stiff  hills  and  in 
city  traffic,  he  had  maintained  an  averag(>  of  .59  miles  on  a  single 
charge.  Experience  has  shown  that  the  average  daily  mileage  of  an 
active  taxicab  for  a  lO-hoiu-  day  is  about  .S.5  miles,  which  is  well 
within  the  capacity  of  one  battery  charge.  With  the  charging 
facilities  now  available,  the  electric  taxi  may  be  booste<l  at  rela- 
tively high  current  while  waiting  at  stands  for  calls,  a  fact  which 
ensures  almost  unlimited  daily  mileage.  It  is  also  po.ssible  to  operate 
the  electric  taxicab  20  or  more  horn's  a  day  with  two  shifts  of 
chauffeurs.  But  this  method,  although  tried  in  the  operation  of 
petrol  taxieabs,  has  never  proved  successful.  The  economy  of  long- 
hour  operation  of  electric  vehicles  is  therefore  evident.  Experi- 
ments with  several  makes  of  electric  cabs  for  the  past  few  months 
have  shown  that  they  can  be  operated  for  something  in  excess  of  20 
per  cent,  less  cost  than  a  petrol  ear.  They  are  well  constructed,  and 
there  is  continuous  improvement  in  design  and  speed.  They  are  I 
much  lighter  in  weight  than  formerly.  .A  lower  rate  of  insurance  j 
is  a  uiiitter  which  will  further  reflect  the  economy  of  operations. 
Owing  to  the  positivene.ss  of  control  of  the  eleetrie,  collisions  are 
duced  to  a  minimum,  and  insurance  companies  will  give  iHvferenlialj 
rates. 
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A  NEW  ELECTRIC  AMBULANCE. 

Ttie  illustrations  show  the  exterior  and  ulterior  views  of  an 
ectric  battery .  anibulauee.  recently  supplied  by  Carters,  the 
rnbulance  spk'ialists,  for  the  City  Corporation  of  Durban.  South 
irica.  WTiile  the'niakers  have  proceeded  on  definite  and  well-known 
ties  in  regard  to  the  chassis,  the  mounting  of  the  vehicle  and  the 
jsign  of  body  with  the  interior  accommodation  are  new  and  offer 
lanyjadvantages.  The  chassis  is  of  a  type  identical  with  two  of 
nose  now  in  use  m  the  CitV  of  London,  with  Greenwood  &  Batlcv  s 


along  each  side  and  ends,  special  window  fasteners  to  the  maui  wuidow 
frames,  and  ui  addition  glass  hniwid  windows  ui  metal  frames  in  the 
front  end  of  tlie  car  and  ui  tin-  'Inm  :if  I,  uk.  The  car  is  intended  for 
general  use  ui  Durban,  and  pn.\  idcs  ;i:i(immodation  for  two  invalids 
or  injured,  the  stretchers  bemg  fitted  with  Carters'  patent  extension 
gear  enabling  the  patient  to  be  placed  m  the  ambulance  without  the 
necessity  for  the  attendant  climbing  up  mto  the  car.  The  accessories 
include  "a  metal  aseptic  detachable  seat  mside  the  car  for  nurse  or 
attendant,  metallic  speaking  tube  for  communication  with  driver,  a 
metarcase  contaming  eomiilete  first  aid  equipment,  and   a  plated 


1  H.p.  twin  motor  and  Tudor  Ky.  B.9  type  battery.  The  ear  is 
fitted  with  six  speeds  forward,  reverse  and  electric  brake,  in  addition 
*Vhand  and  foot  brakes.  Tt  is  mounted  on  Rudge  Whitworth  steel 
det^slhable  w  heels,  complete  with  sjiari'  wheel,  and  820  x  120  Dunlop 
pneuiriMic  tyics  (three?  steel  studded ).  The  body  of  the  car,  frammg. 
exterior  and  interior  jtanelling.  is  of  teak  throughout,  specially  built 
to  withstand  the  elimatie  conditions  of  Durban,  and  the  car  is 
tuiished  in  white  Kipolin.  The  interior  is  lired  aluminium,  and 
finished  like  the  exterior  in  white  Kipolin.  iSpecial  ventilation  is 
olitauu'd  by  the  adopti(m  of  a  lantern  roof  with  opening  glass  frames 


E-VD  View  uF  A-MBULANCii,  suowinc;  Stretciikh  Akkancemkst. 


rack  containing  water,  and  stimulant  bottles,  &c.,  in  metal  cases. 
This  is.  we  believe,  the  first  electric  motor  ambulance  to  be  used  in 
South  Africa,  and  in  view  of  its  completeness  and  the  excellent  linea 
which  have  been  fo  lowed,  it  is  quite  safe  to  jiredict  that  other 
municipalities  will  follow  suit.  It  would  be  difficull  fo  see.  with  the 
facilities  at  present  available,  where  this  car  could  Ii  iin|.i.i\cd 
upon,  and  it  is  to  b,'  ho])ed  that  if  will  arrive  safely  at  it;.  ^1.  Mm  .imn. 
We  shall  be  interested  to  hear  from  our  friends  on  flic  ot  Imi  m.  !.■  \\i\  h  a 
report  of  progress,  when  this  ear  has  been  placed  in  eommi.ssion.  and 
has  boon  hi  use  long  enough  to  be  thoroughly  tuned  up. 


Drawn   Wire 

Lamps 

for    Motor    Ca.r    rrigHting:. 


___ 
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LOOKING   AHEAD 

a.  presen;  Bauerv  CKarzins  Requirements 

WITHOUT    LOCKING    UP    CAPITAL 

,s  verv  desirable -to  the  man  who  installs 


IGRATIIC 


iGRmiFELECTmC 


A  complete  unit — seif-coniained  with  full  protective  da/i'ces.     /nstt 
iust  so  many  units  as  you've  work  /or  now — add  to  them  one  by 

as  the  charging  demand  increases. 
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THE  ELECTRIC  STEVEDORE. 

BY  A.  J ACKSOX  MAJtSHAI.I.. 
(Electric  Vehicle  Association  of  America.) 
In  America  the  genesis  of  the  modem  ek'ctric  uuiiistrial  truck  is 
foimd  in  the  necessity  for  an  automatic  device  efficient  enough  to 
cope  with  the  increasing  transportation  of  baggage  and  freight  and 
with  growing  commercial  industries.  As  termini  became  larger  and 
baggage  rooms,  post  offices  and  express  depots  became  longer  a 
quicker  truck  was  demanded,  and  so  one  railway — the  Pennsylvania 
—engaged  a  mechanical  engineer  to  design  an  electric  hand  truck. 
as  it  was  then  called.  So  successful  was  this  application  of  the  first 
"  electric  stevedore  "'  that  it  was  shortly  applied  to  other  operations. 
When  any  mechanical  device  proves  itself  a  labour  and  time  saver, 
combining  both  efficiency  and  economy,  it  is  only  a  short  time  before 
it  becomes  popularised,  and  beginning  with  1911.  only  four  years 
ago.  various  developments  of  the  industrial  electric  truck  rapidly 
followed  each  other.  To-day  over  1.000  of  these  modem  carriers 
are  u.sed  in  the  United  States  and  Carada.  The  average  layman  has 
but  a  small  conce])tion  of  the  tremendous  amoimt  of  work  being 
done  on  piers,  in  railway  termini  and  in  industrial  plants  by  these 
powerful  storage  battery  trucks. 


The   simplicity    of   operation    does   away   with    the   necessity 
having  expensive  operators,  the  average  freight  handler  being  taugl 
to  successfully  operate  a  truck,  even  in  congested  plants  or  term 
in  about  48  hoiu-s.     The  ordinary  baggage  truck  has  a  capacity 
1  ton,  and  is  used  for  carrying  both  baggage  and  mail.     The  iramen: 
increase  in  baggage,  express  and  mail  matter  bemg  moved  by  oi 
railways    demanded     proportionate    increase    of    efficiency    in    ii 
handling,  and  slow-moving  man-powered  hand-trucks  have  gradi 
ally  given  way  to  the  modern  "  electric  stewedore."' 

Time  studies  made  in  manufacturing  plants  and  at  the  great  pii 
in  seaport  cities  indicate  beyond  a  question^  that  "'  electric  ste' 
dores  '  will  supplant  the  hand-truck  wherever  operating  conditio; 
warrant.     More  than  this,  the  shipping  platforms  and"  piers  of  the 
future  will  be  designed  especially  for  the  more  efficient  operation  of 
these  electrics.     They  already  have  a  tremendous  mfluence  on  the'  « 
short  haul. 

Under  the  old  method  of  hand-truck  operation  the  cost  per  ton  c  f  1 1 
handling  freight  at  railway  termini  and  .steamship  piers  was  12d..  while 
the  cost  per  ton  for  performing  the  same  work  with  industrial  electric 
trucks  is  but  .5d.     From  a  socialistic  view,  too,  investigations  show 
an  important  feature  v>-hich  particularly  commends  the  "  electric 


|^_ 

iBI 

SPMini 

■^tfcnSBT^B^K 

m  } 

'^ 

iiii;   ELLt-TKiu   \f;nRi,j;   1'auadl. 
Kxi'KESsioN  or  Tin:  House. 


In  railway  termini  alone  where  these  modem  electric  carriers 
have  supplanted  the  hand  trucks  it  is  estimated  that  there  is  a  total 
saving  of  GO  jwr  cent.  The  electrically  ])ropellcd  baggage  truck  has 
proved  it.sclf  a  fixed  necessity.  We  have  ceased  to  marvel  at  the 
speed,  ea.se  and  efficiency  with  which  these  trucks  ])ilcd  high  with 
trunks,  bags  and  boxes  deftly  wuid  their  way  along  congested 
Btation  jilntforms  from  train  to  baggage  room,  doing  the  work  that 
formerly  rcrpiircd  four  times  as  much  labour  and  twice  as  many 
trucks.  In  fact,  we  have  almost  forgotten  the  antiquated  old  hand 
truck  clumsily  pushing  its  way  about  congested  areas  with  more 
strength  than  system  or  efficiency.  A  sliort  description  of  the 
operation  of  an  clectri<'  industrial  truck  will  show  its  simplicity  and 
safety.  The  controller  is  enclosed  and  an  automatic  cutolT  switch 
minimises  accidents.  One  handle  Ls  used  as  a  controller  lever 
and  the  other  handle  for  steering.  The  controller  returns  to  neutral 
as  the  hand  is  remove<l  from  the  lever.  The  cut-olT  switch  cuts  olT 
the  power  when  the  foot  is  removed  from  the  brake  pedal.  In  other 
words,  the  driver  applies  the_  brake  simply  by  releasing  the  pedal 
with  his  foot,  and  tus  he  relea.ses  the  jiedal  (he  jrowcr  is  cut  ol!  auto- 
matically. 

The  driver,  standing  erect  on  the  end  of  the  tnick,  with  hands  on 
t».e  (ontrolUr  and  Mecriiig  lever  respectively,  and  foot  on  the  brake 
l>cdal.  IS  in  the  best  jw.s  ,iblc  position  to  guide  and  control  liia  loud. 


Mr.  Wvld  (left  centre)  and  Messrs.  Bache  asu  Hkvoues  at  ihk 
Electric  Vehicle  Parade. 

stevedore  "  to  the  operator  as  well  as  to  liis  eiiqiloycr.  Under  the 
old  plan  the  men  received  a  wage  of  8s,  per  day,  while  under  the  truck 
operating  system,  where  men  are  paid  on  a  tonnage  basis,  their 
compensation  amounted  to  8s.  per  day.  or  an  increase  of  20  per  cent. 

While  the  largest  field  for  the  "  electric  stevedore  "'  is  in  handling  , 
baggage  and  freight  at  termini  and  pier  they  are  being  used  to  a  great, 
extent,  however,  in  factories  and  industrial  plants,  and  more  and  J 
larger  installations  are  being  made  continually.     In  shop  and  millj 
transportation,  in  storage  warehouses,  in  freight  transfer  stations,! 
in  supply  atid  provisioning  work  for  railways,   steamships.  &e..  inl 
brick  and  lumber  yards,  in  stoking  in  power  plants,  in  wholcsalel 
and  retail  ])acking,  shipping  and  receiving,  and  even  in  building 
operations,  the  industrial  electric  truck  finds  extensive  application^ 
A  valuable  ai)i)lication  of  the  "  electric  stevedore."  equipped  with  ; 
crane,  is  iji  laying  street  kerb  stones.     In  warehouses  they  arc  used 
for  hoisting,  in  packing  motors.  &c.     Jlotor-car  and  otlier  manuJ 
facturers  are  beginning  to  regard  the  electric  shop  truck  as  indial 
pensablc.     Warehouses  luid  mills  arc  constiuitly  limling  new  useT 
for  them  as  the  number  of  different  tyjjcs  increase.     The  Governme 
has  adopted  (hem  for  its  arsenals,  and  a  recent  special  application  I 
foimd    in    the   new   buildings   of   the    Boston   Children's   HospitaO 
"During  its  nine  months  of  .service  not  one  dollar  has  been  .si>enlj' 
for  repairs  on  this  useful  vehicle,"  states  the  "  Electrical  ^\■o^Id.'• 
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EDISON 


ACCUMULATOR 

ELECTRICS 

are 

LEADING!! 

Some  of  the  Reasons : 

Because  they  are  equipped  exclusively  with  the  Kdison 
Accumulator,  which,  now  in  its  eighth  year  of  service,  is 
proving  more  durable,  more  reliable  and  simpler  to  operate 
than  any  other  type  of  storage  cell. 

Because  the  Edison  Accumulator  is  made  of  Steel 
throughout,  including  the  container;  uses  a  steel  pre- 
serving electrolyte  ;  and  cannot  buckle  its  plates, 
sulphate,  corrode,  lose  its  charge,  nor  sutler  from  the 
effects  of  overcharging,  high  rate  boosting  nor  being 
discharged  to  zero  when  necessary. 
Because  the  Edison  Four-Year  Guarantee  is 
unique  and  warrants  the  user  that  his  accumulator  shall  give 
full  rated  capacity  at  the  end  of  this  time. 
Because  the  Edison  Accumulator  is  the  lightest  and 
strongest  storage  cell  and  may  be  charged  in  less 
time  than  any  other  type. 


EDISON  ACCUMULATORS,  Ltd., 


2  &  3,   DUKE   STREET,   ST.  JAMES, 

i-oNPON,  s.yy. 


According  as  necessity  has  created  the  demand,  various  types  of 
tliesc  trucks  have  been  developed.  They  are  made  small  enough  to 
operate  in  the  aisles  of  factories,  and  storage  warehouses,  to  rim  on 
elevators  and  into  freight  cars,  motor  trucks  and  horse  waggons,  yet 
they  carry  from  one  to  two  tons,  the  latter  being  standard  capacity. 
'I'liey  possess  sufficient  power  to  liaul  trains  of  trailers,  and  they  can 
climb  grades  that  woukl  tax  the  power  of  mules,  and  would  be  im- 
lirai  ticable  for  hand-trucks.  Elevating  transfer  trucks  have  bjen 
ilrvch)]ic(l.  by  which  it  is  possible  to  jiick  u]i.  carry  away  and  set 
down  interchangeable  false  jilatforms  with  jiiles  of  goods  on  them 
by  automatic  means,  thus  eliminating  the  last  item  of  hand  labour. 
the  loading  and  unloading  of  the  trucks. 


THE  ELECTRIC  WHEEL-CH.'IIR. 


In  a  recent  issue  of  "  Eleotric  Vehicles  "  it  is  stated  that  a  mo  lern 
battery-driven  wheel  chair  is  attrasting  much  attention  just  now  at 
(he  iSan  Francisoo.  San  Diego  and  Panama  Expositions,  where 
several  himdred  are  in  operation  and  where  these  are  the  only  con- 
veyances permitted  on  the  grounds.  The  b.ittery -driven  chair  i.s 
blaming  very  popular  at  Palm  Beach  and  other  resorts.  '"  Elec- 
1r"|Uette3  "'  arc  at  the  dis))04al  of  all  visitor.s.  who  enjoy  gliding  about 
111  self-propelled  chairs  without  a  pushing,  panting,  prattling  porter. 
I  be  electric  is  an  exclusive  chair,  in  that  two  passengers  can  enjoy 
independence  and  luxury  togetlier  with  complete  ])rivacy  from  a 
Iiortcr.s  listening  ear.s.  The  chair  is  d;iven  by  a  compact  storage 
lialtcry  under  a  neat  wicker  dash,  and  recharged  quite  simply. 
Inc  machine  has  a  normal  sjieed  of  four  miles  an  hour,  just  about  a 
walkmg  gait,  but  some  are  built  with  different  reduction's,  giving 
spee  Is  ranging  from  1  to  10  miles  an  h-jiir  with  a  b.ittery  capj,3ity 
a  ufficient  to  run  them  for  eight  hours  on  good  streets. 

The  body  is  of  rattan,  comfortable  and  roomy  enough  "  for  two 
stout  adult  pcrson.s."  This  I  h.p.  machine  is  becoming  so  much 
more  popular  than  the  one-man-])ower  tyjie  that  already  several 
models  are  in  use.  Each  has  a  frame  of  steel  tubmg  such  as  is  used 
in   bicycle  construction  and  is  equipiied   with   bicycle  wheels  and 


pneumatic  tyres.  The  motor,  gears  and  other  mechanisms  are 
entirely  hidden  by  the  willow  body  of  the  ehau-.  One  model  is  pro- 
vided with  an  attractive  simshade.  Others  are  built  with  low, 
open  bodies,  without  the  simshade.  All  are  two-passenger  types, 
light  little  vehicles  of  neat  and  trim  appearance,  yet  buUt  as  rugged 
ai  miniature  trucks. 

The  chief  feature  of  this  motor  chair  lies  in  the  es'.rem  ^  simplicity  of 
its  operation  and  thecompletecontrolimder  which  the  driver  has  it  at 
all  times.  Anyone  can  step  into  the  chair  and  drive  off  without  any 
preliminary  lessons  or  possibility  of  accident,  which  makes  it  par- 
ticularly adapted  for  amusement  parks  and  the  like.  This  is  made 
possible  by  a  peculiar  construction  of  the  mechanism.  Power  is 
controlled  by  two  convenient  pedals.  One  of  these  releases  the  brake 
and  at  the  same  time  closes  the  circuit,  thus  starting  the  car ;  the 
other  pedal  opens  the  circuit  and  simultaneously  ajiplies  the  brake, 
stopping  the  chair.  Thus,  only  a  simple  move  of  the  foot  is  reriuired 
to  rim  it.  S;eering  is  by  mems  of  a  long  ha:idle  like  a  child's  tri- 
cycle. Only  one  gentle  speed  is  .provided,  so  no  harm  can  come  from 
collision  with  pe  le^trians  or  other  objects,  although  thq  ease  of  con- 
trol ])ractically  eliminates  collisions  and  other  difficulties.  As  an 
a  Iditional  protection  for  the  oscupant  as  well  as  for  pedestrians, 
however,  some  chairs  are  furnished  with  a  guard  rail  in  front,  like 
the  "  hamper  "  on  an  automjbile.  When  this  rail  comss  in  contact 
with  any  obitruction  the  current  is  immediately  cut  off  an:l  the 
b/akes  are  automatically  .set.  With  the  brakes  set  the  chair  cannot 
travel  more  than  a  few  inches,  and  these  bralces  are  put  on  when  the 
car  is  stopped,  remain  set  wnilc  standing  idle,  and  cannot  be  released 
U!itil  the  pedal  is  operated.  The  chair  will  not  rim  away  on  grades, 
for  no  matter  how  steep  the  incline,  the  chair's  speed  cannot  exceed 
that  for  which  it  is  geared,  for  as  soon  as  spesd  is  increased  by  an 
incline,  the  motor  starts  to  pull  back.  Chairs  for  board  walks, 
expositions  and  other  pla:>es  where  there  are  crowds,  are  geared  to 
run  slowly — three  or  four  miles  an  hour.  Those  intended  for  use  in 
parks  or  on  streets  have  sjieeds  ranging  to  10  miles  an  hour.  They 
are  not,  of  cour.sc,  intended  for  country  roads  or  hill  climbing.  The 
chara-tcri.stic  simplicity  of  the  electric  vehicle  is  conspiriuius  in  thia 
wheel  chair  which  permits  operation  by  the  uninitii'cd  and  makes 
it  "  fool-proof,"  for  even  when  operated  by  unskilled  and  ner- 
vously inclined  persons  in  crowded  jilaces  the  promjit  control  protects 
road  rights  and  makes  for  '■  safety  first." 
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P,iri:ruhirs  and  CalalogU' '  fr. 


SIEMENS  BROTHERS  &  CO., 


Ltd. 


WOOLXA/ICH. 


Telegrams : 
'Siemens  Woolwich.' 


Telephone : 
City  6400  (7  lines). 


CABLES    &   WIRES, 
MOTOR-CAR    LEADS 

(Weatherproof.  Strong,  Flexible  and  Durable). 

BATTERIES 

&c.,   &c. 


HAULING-IN  CABLE. 

The  facility  with  which  the  el?ctric  battery  vehicle  ca.n  be  adapted 
to  the  variou.*  elas.ses  of  work  in  and  about  aji  electricity  under- 
taking Ls  illustrated  in  the  adjoining  photograph.  It  show.s  the 
1-ton  Edi.son  lorr^-  used  by  the  \\'e.-:t  Ham  electricity  department 
being  employed  for  the  pulling  of  cable  into  underground  ducts.  Our 
friends,  the  AmericaiLs,  have  always  erapha  ;ised  the  importance  of  the 
adaptability  of  the  battery  vehicle,  but  when  they  luse  it  for  hauling 
in  cable  they  mount  a  more  or  less  complic-ated  winding  gear  at  th" 
back  of  the  vehicle,  and  by  putting  the  brakes  on  hard  they  keep  the 
vehicle  at  a  standstill  and  pull  the  cable  over  a  sheave  at  the  edge  t  f 
the  manhole.  Jlr.  Beauchamp  does  it  at  West  Ham  in  a  more 
sini])le  way.  He  uses  the  vehicle  itself  as  the  pulling  medium,  and 
runs  it  along  the  pavement  or  the  road  with  the  hauling  roije  attached 
to  its  tailboard.  The  tirst  notch  of  the  controller  gives  sufficiently 
.smooth  acceleration  to  start  the  cable  without  fear  of  damage  either 


Hauunc  is  C'abi.k  at  West  Ham. 

to  the  cable  or  the  gripping  tackle.  There  must  be  many  other 
instances  in  which  a  battery  vehicle  covild  be  used  where  a  straight 
and  steady  haul  i.s  required.  Of  course,  the  method  may  advan- 
tageously "be  adopted  for  the  pulling  out  of  cables,  old  feeders  or  dis- 
tributors which  have  a  nasty  habit  of  sticking  in  stoneware  and  iron 
•pipes. 


lead  plate  cell,  which  consistetl  of  a  cast  grid  upon  which  the  active! 
material  is  pasted  in  somewhat  the  same  manner  that  plaster  is  ] 
applied  to  expanded  metal  partitions,  in  one  flat  sheet.  The  "  Iron- 
clad-Exide  "'  consists  of  a  number  of  vertical  pencils  joined  top  and 
bottom  to  a  horizontal  bar.  Each  vertical  pencil  contains  a  core, 
which  is  surroimded  by  the  active  material,  peroxide  of  lead,  which  is 
in  turn  enclosed  by  a  hard  rubber  tube  having  a  large  number  of 
horizontal  slits.  These  slits  allow  the  electrolyte  access  to  the  active 
material,  and  yet  are  so  fine  as  to  practically  prevent  the  washing  out 
of  the  active  material. 

Each  ebonite  tube  is  provided  with  two  vertical  ribs,  projecting  0:1 
opposite  sides  at  right-angles  to  the  face  of  the  plate,  which  serve  not 
only  to  stiffen  the  tubes,  but  also  act  a-j  insulating  spacers,  taking  the 
place  of  the  rib.^  on  the  wood  separators  used  in  the  '"  Exide  " 
batteries,  and  allowing  the  use  of  a  plain  wood  diapliragm.  The 
rubber  tubes  iiave  a  certain  amount  of  elasticity,  allowing  them  to 
compensate  for  changes  in  volume  of  the  active  material,  due  to 
expansion  and  contraction  during  charge  and 
^*~  discharge.     The   cylindrical   form   of  tube  is 

'  ,  ,  well  adapted  to  perform  its  function,  since  no 

amount  of  expansion  or  contraction  will  tend 
to  alter  its  shape.  a:id  the  internal  strains  are 
thus  kept  uniform.  Another  advantage  is 
that  most  of  the  necessary  electrolyte  is  carried 
within  the  confines  of  the  plate  itself.  The 
negative  plate  used  with  the  "  Ironclad-Exide" 
positiv^e  is  of  standard  "  Exide  ""  type,  but 
of  increased  thickness. 

The  :  |ir.  ill  deign  of  the  "Ironclad-Exide  " 
jiosscs^.  -  iiii'i)  ,1  [vantages.  Its  low  internal 
rc:;ist;inc  ('  rii;ililcs  it  to  discharge  at  high 
rates,  which  is  a  valuable  characteristic  for 
bad  road  conditions,  or  for  hill  climbing,  and 
it  possesses  marked  recuperative  powers  when 
standing  on  open  circuit  after  over -load.  Its 
life  in  actual  service  is  claimed  to  be  from  two 
to  three  times  the  life  of  the  ordinary  flat  plate  battery  under  the 
same  conditions,  as  iij  clearly  seen  from  the  results  given  in  the 
following  table,  which  we  miderstand  were  obtained  in  actual 
service. 


THE 


'  IRONCLAD-EXroE  "  ACCUMULATOR  FOR 
ELECTRIC  VEfflCLES. 


In  these  days  of  rapi<l  ])rogrcs»  in  the  various  branches  of  electrical 
rlcvclopment.  it  is  difficult  to  keep  abreast  with  the  various  improve- 
ments which  are  being  brought  about,  especially  in  those  parliculai' 
lines  of  the  industry  with  which  one  i-snot  directly  brought  in  contaci. 
This  sometimes  results  in  the  impres  -.ion  that  the  state  of  affairs  with 
which  one  was  familiar  possibly  at  some  rather  remote  period  is 
still  to-day  current  practice,  ignoring  altogether  not  only  the  im- 
provements in  detail  which  in  the  aggregate  nuiy  have  resulted  in  a 
distinct  advance,  but  also  modifications  of  design  which  may  still 
further  have  enhanced  the  value  of  the  results  obtained. 

This  is  particularly  true  of  such  an  article  as  the  lead  battery,  in 
the  manufacture  and  oi>erat  ion  of  which  attent  ion  to  detail  l)layi;  such 
un  important  part.  To  the  average  person,  particularly  to  those 
interested  in  electric  vehicles,  to  talk  of  an  "  accumulator  "  conveys 
to  their  mind  remembrances  of  flat  plates.  About  four  ycurs  iigo 
a.  deparliue  from  the  previous  iKee|)ted  design  of  lead  plate  for 
battery  vehicles  appeared  when  the  "  Ironclad-Exide  "  wius  made 
avnilaiile.  and  the  results  of  this  novel  dc])arture  were  awaited  with 
interest.     This  battery  \»  radically  different  from  the  ordinary  flat 


Capacitv  of 

Size  of 

Battery 

Total  miles 

Total  day.i 

vehicle. 

battery. 

started  new. 

to  4/1/14. 

m  service 

2,000  I1.S. 

\M.\fi. 

1.-5  2 '11 

13,.511 

952 

I.M.V.d. 

.■50  3  11 

17,889 

88S 

1,(101)  lbs. 

I.M.V..-.. 

1 1   10  1 1 

20,89,5 

774 

I..M.V..-.. 

18  8  11 

18.65C. 

884 

I.M.V.4. 

l/'.t/U 

14,282 

802 

I.M.V..-.. 

18  811 

19,.594 

742 

I.M.V..5, 

19/8/U 

22,970 

879 

" 

l.M.V.4. 

18/8/11 

17,.510 

844 

In  addition,  however,  it  har.  the  marked  advantage  of  being  able  to 
run  for  an  increased  period  without  cleaning  out  being  requn-etl.  It 
Ls  chieHy  on  the  operatiiig  side  that  the  advantages  of  the  "  Ironclad- 
Exide  "  are  apparent,  as  whore  facilities  are  available,  it  can  receive 
a  boosting  charge  at  high  rates  in  a  short  time,  thus  enabling  its  daily 
mileage  to  be  increased  by  as  much  as  50  per  cent,  over  what  was 
possible  bv  the  older  method  of  charging  only  once  a  day.  A3  an 
example  r)'f  the  advantage  which  this  n\ethod  off'cr.-i.  reference  may 
be  m.idc  I.)  a  concrete  instance  of  a  London  Cartage  Comp.my 
operalmg  2ton  delivery  vans,  which  in  regular  |iractice  distribute 
goods  in  the  morning  over  a  road  distance  of  :!.">  miles,  are  tluu 
recharged  in  about  \\  hours,  and  nuike  a  second  delivery  the  same 
day  of  3;')  load  miles.'or  a  total  for  the  day  of  70  miles.  Undei-  tlu^ 
old  system  of  charging  once  a  day.  it  would  be  necessary  in  all  the 
circumstances  outlined,  cither  to  have  a  sj.aro  battery  and  chanf,e 
over,  or  eUc  to  provide  a  single  battery  of  sufficient  capacity  for  tl.o 
entire  day's  t  un.  but  the  facility  of  charging  the  "  Ironclad-Exide  "  f.t. 
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"5rontlatJ  Cxitie" 

(Registered) 

THE  BATTERY  FOR  COMMERCIAL  ELECTRIC  VEHICLES. 

GUARANTEED     FOR    TWO    YEARS. 

Its  record  for  the  past  four  years  stands  as  absolute  proof  of  the  correctness 
of  its  design.  It  is  unquestionably  the  battery  for  commercial  service.  It  is 
reliable  day  in  day  out  every  day  in  the  year.  It  is  conservatively  rated  and 
can  be  discharged  on  emergency  up  to  practically  anything  that  other  current 
carrying    parts    of    the    equipment    can    carry. 


WILL  STAND  HEAVY  BOOSTING  CHARGES. 

ITS    LIFE    IS    BETWEEN    TWO    AND     THREE     TIMES     THAT     OF     AN     ORDINARY 

FLAT   PLATE. 
THE     RATE     AT    WHICH    IT    CAN    BE    RECHARGED    DEPENDS    ONLY    ON    WHAT 

HAS    BEEN    TAKEN    OUT   AND   IS   IRRESPECTIVE   OF   ITS   SIZE. 


ftjlotibe 


ELECTRICAL  cufton  junction, 
STORAGE  CO.  Manchester 

f  fVlf'T'rrv'  A^     LONDON  OFFICE. 

LIM  1   1  tlD    ^  '''•  VICTORIA  STREET. 


PARADE  OF  ELECTRIC  VEHICLES  ON  THE  VICTORIA  EMBANKMENT,  JUNE  17th,  1915. 

J  ;■/■■<»<„,/  ,\v//,r  /•;/(. 7nV  VrJtirlr  Coiiinntl.' : 
Battery. 


Vehicle  exhibited  bv 


Hiirrodd  Limited 


West  Ham  Corporation 
St.  Marj-liljone  Council 

General     \'f}iiolp     Co. 

(Ltd.) 
Edison     Accumulators 

(Ltd.) 


Ditto    

J.  Pullar  &  Sons,  Ltd 

(Perth) 
Wolseley  Motors  (Ltd.) 
Ditto 
i'oydon  Corporation 


PoplavBorough  Council 
Heston     &     I.?lcworth 

Council  [(Ltd.) 

Hertford  St.  Motor  Co. 
Krioger   Eleota-ic   Car- 

ria<!e  Synd. 
Heaths  Garage  (Ltd.) 

Birmingham 

Ditto    

Wolseley  Motors  (Ltd!) 


Type  of  vehicle. 


Walker    covered    delivery 

van 

Open  body  waggon 

"  Opel  "  covered  delivery 

van 
Covered  delivery  van  


Patent  automatic  tipping 
refuse  van 

Type  G.M  Edison  chassis . 

Covered  delivery  van  

[body 
Baker  chassis  \v  ith  bo.\  van 

Baker  chassis   

Roadster  passenger  car  ... 

van 

"  Opel  "  covered  delivery 

"  Opel  "  light  delivery  van 

Electric  landaulette 

Ditto      


"  Millburn  "  Coapi  . 


"  Lang  "  Coup(5    

Baker  electric  lorry . 


Carrying 
capacity. 


20  or  40 
20cwt.  . 

20      ,.    . 
40      .,    . 

3  people. 

lOcwt.  . 
15 

4  people 

4 


4 

70owt.  . 


Speed  on 

smooth 

level 

road. 


M.p.h. 
14 

11/12 
12 

15 

i2/i:? 


12/1 :! 
12 


10,1, 

<)' 

18/20 


15/20 
20 


24 
8/9 


Make. 


No.  of 
cells. 


Ditto     .... 
Hart,  lead. 


Ironclad-exide 
Edi.son   


Ditto 
Ditto 


Ironelad-e.vide 

Ditto      

Edison  


E.P.S.  Co 

Hart,  lead.... 

Lead  plate    . 
Naylor,  lead . 


Philadelphia, 

lead 
Ironclad-exide 
Ironclad-e.xide 


Capacity 
in  A.H. 


Reference 

letter  for 

method  of 

control 


225 
120 


133 
■'300 


225  or  300 
300 

157 
18!) 
150 

125 
120 

150 
175 

204 

137-5 


Spur  and  idler 
gear  in  rear  wheel 
(jhain  drive  .. 
Ditto         ...,, 

Worm  drive  live 

axle 

Bevel  gear  jack 
shaft  and  roller 
chains  rear  wheels 

Ditto     

Ditto     


Chain  drive   

Ditto      

Worm  drive  live 
axle 

Chain  drive  

Ditto     


Helical  gear  . . 
Single    reduction 

spur  gear 
Worm  drive  live 

axlo 

Ditto      

Chain  drive  . . 


Tyres. 


SoUd 

Ditto 
Pneu- 
matic 
Solid 

Ditto 


Ditto 
Ditto 

Ditto 
Ditto 
Pneu- 
matic 
Ditto 
Ditto 

Ditto 
Ditto 


Ditto 
Solid 


A.  Series  parallel  arrangement  of  battery  in  two  sections  with  resis- 
tance steps. 

B.  As  A,  but  with  addition  of  scries  parallel  arrangement  of  field  coils. 

C.  Battery  in  series  with  series  parallel  arrangement  of  field  coils  com- 
bined witli  resistance  steps  in  main  circmit  and  arrangement  for  shunting 
field  coils. 

D.  Double  wound  armature  and  two  commutators.  Batterv  jier- 
manently  m  series.  Series  parallel  arrangement  of  armature  windings 
ana  held  coils  combined  with  resistance  steps, 


E.  1st  step.  Two  sections  of  battery  in  parallel  and  two  compound 

motors  in  series. 

2ii<l  slop.  Same  as  1st  step,  but  shunt  windint."'  cut  out,  making  two 
scrirs  motors  in  series. 

linl  f-li'p.  Battery  in  series  and  two  compound  motors  in  scries. 

Ith  step.  Same  as  3rd  step,  but  shunt  fields  cut  out. 

."illi  sti-p.  15attery  in  series  and  two  compound  motors  in  [larallcl. 

lith  step.  Battery  in  series,  shunt  windings  cut  out. 
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TUDOR 
Accun:itila.tors 

FOR   ELECTRIC  VEHICLES. 


FIRE  BRIGADE  VEHICLES  WITH  TUDOR  BATTERIES. 

London  Fire  Brigade    11  Vehicles.     Liverpool  Fire  Brigaded  Vehicles. 
Rathn-ines   Dublin    Fire  Brigade— 1  Vehicle. 

BATTERIES  FOR  COMMERCIAL  VEHICLES, 
PLEASURE  CARS,  OMNIBUSES,  &c. 

LIGHTEST   m    WEUlIIT    IIIGHEST   in   EFFICIENCY. 
Maintenance  undertaken  at  Moderate  Mileage  Rates. 

THE  TUDOR  ACCUMULATOR  CO.,  LTD., 

3,  CENTRAL  BUILDINGS,  WESTMINSTER,  LONDON,  S.W. 

Worki:   DUKINFIELD,  near  MANCHESTER- 


higli  rates'renders  it  ])os.sible  to  put  the  battery  pn  charge  duringtho 
dinner  hour,  and  in  'that  time  to  get  into  it  sufficient  charge  to 
duplicate  tlic  morning  run.  i.e..  140  per  cent,  of  the  batteiy  capacity 
can  be  obtained  ui  one  day  by  simply  giving  a  boosting  charge  of 
one  hour  at  noon. 

I  The  only  factois  in  charging  at  liigh  rates  which  act  injuriously  are 
ga.s.sing  and  heatipg.  and  these  appear  only  when  more  current  is 
being  passed  through  the  battery  than  the  plates  can  utilise.  The 
more  nearly  discharged  a  battery  is,  the  higher  charging  current  it 
can  take,  and  by  starting  the  charge  at  a  high  rate  and  tapering  to  a 
low  rate  at  the  end.  a  large  proportion  of  the  disrh.uL'r  r;ii]  I,,.  |,iit 
back  in  a  very  short  time.  Thus,  if  a  battery  is  fully  iIim  hi,  ltcI.  :i 
boosting  charge  of  20  minutes  will  increase  the  cap.n  ii y  :i\  ;iil,ilp|c  \>y 
22  per  cent.,  and  a  boost  of  one  hour  will  increase  the  capacity  avaii- 
able  by  HO  per  cent.  Kxi)ressed  in  terms  of  mileage,  this  would 
mean  that  a  vehicle  after  having  given  40  miles  on  a  complete  dis- 
charge, could  have  its  battery  boosted  in  20  mmutcs  to  give  9  miles 
additional  or  boosted  in  an  hour  to  give  20  miles  additional.  The 
method  of  boosting  which  retpiircs  the  least  attention  is  the  constant 
potential  method  at  2-3  volts  pir  cell,  which  is  entirely  automatic 
and  with  it  the  cominencirg  rate  of  charge  of  an  "  lro;iclad-K.\i(le  " 
is  live  times  the  normal  charging  rate,  but  it  quickly  falls  olf  as  tlie 
voltage  of  the  cells  rises  on  charge  and  is  reduced  to  the  normal  rate 
in  from  one  to  two  hours  from  the  commencement  of  the  charge, 
according  to  the  extent  to  which  the  battery  was  previously  dis- 
chargexl.  For  charging  at  a  constant  potential  of  2:}  volts  iieV  cell, 
a  mininiimi  of  attention  is  retmired,  the  battery  can  be  recharged  as 
far  as  is  jiossiblc  at  constant  potential  in  about  .5  hours,  and  suffers 
no  ilctrimcriit  from  being  left  on  the  charging  circuit  as  the  cumnl 
automatically  diminishes,  and  no  harmful  gassing  results. 


Why  not  a  space  like  this 
under  reading  matter.?  The 
cost  is  purely  nominal.  Let  us 
quote  you. 


ELECTRIC  VEmCLES  AND  THEIR  CONTROL. 

One  of  the  most  striking  and  satiifactory  churactcriNlics  of  the 
electric  vehicle,  as  compared  with  the  petrol  car.  is  the  smooth  and 
easy  acceleration  from  standstill  to  any  desired  speed.  There  is 
little  doubt  that  this  siiuKitli  arci-li^ration  is  to  the  benefit  of  tyres, 
s)irings  and  transmission.  Ijiil  |iartiriilarly  tyirs.  and  credit  must  l)e 
given  to  the  neat  and  ingeiiioiis  loiitiollers  whieli  have  l.)een  developed 
for  vehicle  service,  and  which  contribute  in  no  small  way  to  th^ 
general  excellence  of  the  modern  electric,  and  its  advantages  inl 
acceleration. 

A  description  furnished  to  us  by  the  Igranic  Electric  Co.,  Ltd.,  of  I 
their  latest  \ehicle  controller  for  double  voltage  operation  shows  that 
it  is  impo.'isible  to  obtain  li\,'  spinls  forward  or  reverse,  and  each  of 
these  five  point.s  .nr  , connnii,  ,,l  ninning  po.5itions ;  that  is  to  say 
there  is  no  energy  dissipatiMJ  m  resistances  on  any  of  the  five  running 
s])eeds,  CouiJed  with  this  advantage  is  the  fiu'ther  useful  feature 
that  no  interruption  of  torque  occurs  when  changuig  from  any  one 
:.ipeed  to  any  other  speed,  as  an  mgenious  system  of  bridging 
is  resorted  to  in  transitions  of  field  and 
battery  connections.  This  method  of  bridg- 
ing, it  might  be  observed,  is  fully  patented 
by  the  Igrinic  Electric  Co. 

Other  distinctive  features  of  the.  vehicle 
controllers  manufactured  by  this  company 
are  the  complete  system  of  safety  devices 
incorporated  with  the  control  and  the  sim- 
jilicity  with  which  these  safety  interlocks 
filend  with  the  main  featm-es.  The  main 
switch  cannot  be  closed  unless  the  control 
lever  is  in  the  "off"  position,  and  this  main 
switch  can  fiu'thermore  be  fitted  so  as  to 
prevent  unauthorised  persons  from  using  the 
car. 


The  mail,  .^uitcli  may  be  aiiaiigi.l  .so  that  api)lication  ot  the 
brakes  ojiens  the  circuit,  and  it  is  then  im])ossible  to  leave  the  car 
standing  with  the  brakes  on  and  current  flowing  through  the  motor. 
Some  of  the  earlier  users  of  the  electric  car  will  a)ipreeiate  this 
luotet^tion  agamst  what  has  more  than  on(^e  proved  a  cause  of  fire. 
Reversing  is  accomplished  by  a  separate  lever,  so  th;i.t  a  deliberate 
operation  is  necessary  to  cause  the  car  to  reverse.  In  this  ))oint  the 
electric  follows  good  petrol  car  practice.  The  "  Igranic "  con- 
trollers are  of  the  drum  type  with  pressed  steel  frames  and  are 
strong,  yet  light  in  weight.  Various  types  cnn  be  provided,  from  a 
controller  for  the  fairly  high-s))eed  vehicle-deluxe  to  the  heavy 
lorry,  and.  mdike  the  change-speed  levers  of  the  petrol  car,  the 
electric  coat  roller  may  be  o])erated  without  si)ecial  framing  or 
|)ractice.  The  driver  has  merely  to  concentrate  on  drivuig  :  speed 
transitions  become  instinctive,  and  are  made  without  fear  and  almost 
without  ctViul. 


Printed  and  Put  1, 


>b  TUCKER,  at  the  Editorial,  Prlntinfr  and  Publlslilng  OrTicos,  1,  2  and  3,  SALISBURY  Court,  Flbbt  Strbbt,  In  tho  City  of 
LONDON,  Friday,  JUNB2S,  1915. 
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ELECTRIC  VEHICLES  FOR  COLLECTION  OF  TOWN'S 

REFUSE.* 


The  Electric  Supjily  Department,  Bii'mingham,  have  ordered  two 
electric  vehicles  of  the  "  Mossay  "  type,  which  are  to  be  hired  by  the 
Refuse  Disposal  Department,  on  terms  agreed  upon,  for  use  in  the 
Harborne  district  in  the  collection  of  house  refuse  from  portable  ash- 


and  the  work  of  three  horses  was  attempted.  The  average  weight 
removed  by  three  horses  in  one  night  is  6  tons  6  cwt.  The  vehicle 
removed  in  less  than  six  hom's  1  ton  12  cwt.  more  refuse.  I  am  of 
opinion  that  for  this  ])articular  class  of  work,  which  throughout  the 
country  is  a  dimuiishing  ((uantity,  one  electric  could  do  the  work 
of  four  horses.  The  load  is  obtained  quickly,  and  the  fullest  advan- 
tage can  be  taken  of  the  fast-travelling  electric.  If  the  "  pits  "  are 
scattered  and  the  distance  to  be  covered  considerable,  the  vehicle 


:'s  Dhav  Passing  the  Recent  Pakade  of  Klectkil 
Vehicles  on  the  Thames  Embankment. 


ELEfiKic  Coupes,  by  Heatu'sJUakaue,  Bikminouam.JinJElectiuc 
\'ehicle  Parade. 


bins.  The  refuse  is  what  is  termed  "dry  refuse,'  and  is  now  collected 
by  four  horses  (with  one  reserve  horse),  drawing  four-wheeled 
wagons.  It  is  intended  that  the  two  electric  vehicles  shall  replace 
these  five  horses. 

A  day's  test  was  made  in  the  Harborne  district  with  an  Edison 
vehicle  of  6  cubic  yds.  capacity  on  December  8,  1914,  the  work  of 
>^o-hor.se  vans  being  taken,  and  the  table  following  shows  that  the 
*«Tk  was  accomplished  in  8  hours  20  mmutes. 

Tb*  same  Edison  electric  vehicle  was  also  used  for  six  consecutive 
days  in  the  Lifford  district  under  similar  conditions  to  the  Harborne 
lest. 

A  thu-d  test  was  also  made  during  the  night  in  the  neighbourhood 
of  the  Aston  destructor  in  the  collection  of  midden  or  privy  refuse. 

Report  by  Mr.  ,J.  .Jackson,  .superintendent  of  Birmingham  Corpora- 
tion R<-fiisi-  Disprwal  Uopartniriit.  dutcrl  April  L't.  HII.'). 


is  shown  to  still  greater  advantage  when  compared  with  the  slower 
movements  of  the  horse. 

The  tal)le  gives  details  of  this  night's  test. 

The  three  tests  conlirmed  my  opinion  that  electric  vehicles  have 
established  themselves  sufficiently  to  justify  municipalities  giving 
their  supjiort.  perhaps  at  present  in  a  somewhat  limited  degree,  to 
their  development.  I  am  only  directly  concerned  in  their  use  in 
the  removal  of  liGuae  refuse,  and  indirectly,  as  a  member  of  the 
institute  of  Cleansing  Su])erintcndents,  in  their  adoption  for  sweeping 
and  watering  of  streets  and  collection  of  street  (sweepings. 

The  accei)tcd  sanitary  mcthoil  of  storage  of  domestic  refuse  is  in 
galvanised  circular  bins  of  a  convenient  size,  not  holding  more  than 
one  week's  refuse,  so  a'j  to  be  readily  portable  and  easily  handled  by 
the  dustmen.  Three  trials  with  electric  vehicles  have  been  made 
in  Hirminj;biiin  in  the  rcnuival  of  domestic  refuse,  andeach  trial  fully 


Osram 


Drawn  Wire 

Lamps 

for  Motor   Car  Lighting. 
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built   up 


IGBflKIC 


ideal   (or  Development  Work   with    Electric   VehicI 
its.     Your    plant    is    always   complete,    but    always 


Unit    Syster 

lemand    increas 


ini|lillllllliilllllllllllllllllllilll!l[|lllllllliillllil.liii;: 


dy   tor  extension.      Write  (or   particulars  to  l 
IGRMIC  ELECTRIC  OVP  1147.   Queetf  Victoria  Street.   London. 


demonstrated  that  one  electric  could  easily  displace  two  horses.  In 
my  opinion  the  following  reasons  fully  justify  an  extended  trial  of 
electric  vehicles : — 

(a)  The  cost  appears  to  justify  an  extended  trial. 

(6)  In  this  city  there  are  275  horses  cncraged  in  connection  with  refuse 
disposal  work.  If  electrics  were  adopted  the  number  of  vehicles  woiUd 
be  reduced  by  half. 

(f)  AH  the  refuse  removed  has  to  pass  over  a  weighing  machine,  so  that 
the  clerical  labour  would  also  be  reduced  to  the  same  extent. 


((/)  The  electric  vehicle  can  be  lighted  with  metal  filament  glow  lamps 
by  current  contained  in  the  storage  battery,  and  the  superior  light  t 
obtained  would  materially  reduce  the  number  of  accidents  which  i 
occur  in  many  cases  through  the  badly  lighted  horse-drawn  veliicles. 

A  horse  and  wagon  m  this  city  removes  three  wagon  loads 
refuse  per  day,  which  entails  the  vehicle  stopping  at  approximately 
1.50  houses  per  day.  This  at  once  rules  out  of  court  the  petrol 
vehicle,  which,  as  is  well  known,  materially  depreciates  by  repeated 
stoppages.     Such  is  not  the  case  with  the  electric  vehicle,  and  thi'; 


These  pittuios,  taUiii  n^ieiitly  in  S,lli^l)Uly  Court  and  Squaic,  K.t'..  cniiilui^^iM-  tlu  iiccJ]fur  tlio  liatteiy ,vuluulc. 
is  to  be  scon,  and  in  tliv  Square  the  pigeons  an-  rcady^for  tlic  grains^frnin  the  horses  jUOSC-ba 


iS'utja  motor  vehicle _  ' 


(il)  The  sujiervision  by  outside  inspectors  of  half  the  number  of 
vehicles  should  Ix;  either  less  expensive  or  more  effectively  performed. 

(c)  The  expense  of  accidents  resulting  from  horses  getting  out  of  control 
and  "  moving  on  "  whilst  the  dustmen  arc  at  rear  of  premises  would  l)e 
avoided. 

(/)  The  littering  of  streets  with  "  horse  manure,"  and  the  consequent 
expense  of  cleaning  same,  would  be  considerably  reduced,  whilst  the 
improvement  and  benefits  resulting  in  "  tidier  "  streets,  es])ecially  in 
areas  where  the  dwellings  of  the  poor  are  close  to  the  roadway,  would 
undoubtedly  assist  in  a  reduction  of  "  filth  diseases." 


alone  constitutes  one  of  its  main  features  m  its  adaptability  for  llir 
work  of  refuse  removal. 

'I'lie  operation  of  the  cars  is  quite  simple,  and  the  hor.se  drivers 
could,  in  most  cases,  be  readily  trained  to  drive  them.  The  local 
conditions  of  all  places  should  be  taken  into  consideration  when 
organising  a  scheme  of  collection,  as  they  vary  considerably.  In 
Birmingham  the  "  flat  system  "'  of  dwellings  is  a  negligible  quan- 
tity, the  dwelling  houses  being  practically  all  .self-contained.  There 
are  few  back  streets,  and  the  refuse  is  stored  in  the  bins  at  the  rear 


Loads. 

Time  taken     | 

on  outward       Time  loading, 
journey. 

Weight        1     Time  taken               Time             Appro.ximat«             ^;,^^ 
removed.       •      «." '"^^rd          loadmg  and            distance          tipping  l.m.l 
journey.             travellmg.             covered.             ■ ' 

Totals 

3        1      35  mins.               6  hours 
1                                    ]  0  mins. 

weighed.               5  mins.                55  mins. 

12  mins. 

2  hours 
5  mins. 

22  mins.        /      2  hours               5-3  miles               10  mins. 

1       38  mins.       i 

liimUt  of  Experiment  with  Edison  Accumulators  {Lid.)  Electric  Vehicle  Collecting  Night  Soil  on  the  Night  of  December  10,  1914. 


'  Loads. 

Time  taken 
on  inward 
journey. 

Time  loading. 

Weight 
removed. 

Time  taken 
on  inward 
journey. 

Time             Approximate 
loading  and            distance 
travelling.             covered. 

Time 
tipping 
load. 

Totals 4        ,       40  mins. 

3  hours 
31  mins. 

7  tons  18  cwl. 
Iqr. 

35  mins. 

4  hours              18-3  miles 
46  mins. 

28  mins. 

Averages ...      1       10  mins. 

63  mins. 

1  ton  1!)  cwt. 
2qr. 

9  mins. 

1  hour               4-6  miles 
12  mins. 

7  mins. 

Rehabks. — Ifift  depot  for  first  load  1 1.20  p.m.     Men  took  20  nnnutes  for  supper  between  2nd  and  3rd  loads.     Arrived  at  depot 

after  four  loads  5-5  a.m. 


3* 
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EDISON 


ACCUMULATOR 

ELECTRICS 


LEADING!! 

Some  of  the  Reasons : 


EDISON  ACCUMULATORS,  Ltd., 


Because  they  are  ecjuipped  exclusively  with  the  Edison 
Accumulator,  which,  now  in  its  eighth  year  of  service,  is 
proving  more  durable,  more  reliable  and  simpler  to  operate 
than  any  other  type  of  storage  cell. 

Because  the  Edison  Accumulator  is  made  of  Steel 
throughout,  including  the  container;  uses  a  steel  pre- 
serving electrolyte;  and  cannot  buckle  its  plates, 
sulphate,  corrode,  lose  its  charge,  nor  suffer  from  the 
effects  of  overcharging,  high  rate  boosting  nor  being 
discharged  to  zero  when  necessary. 
Because  the  Edison  Four- Year  Guarantee  is 
unique  and  warrants  the  user  that  his  accumulator  shall  give 
full  rated  capacity  at  the  end  of  this  time. 
Because  the  Edison  Accurnulator  is  the  lightest  and 
strongest  storage  cell  and  may  be  charged  in  less 
time  than  any  other  type. 

2  &  3,   DUKE   STREET,   ST.  JAMES, 
UONDON.  S.W. 


of  the  liouses,  and  in  many  cases  a  con.siderable  distance  down  the 
gardens.  At  a  result,  it  lias  to  be  carried  by  the  dustman  in  nearly 
all  cases  a  considerable  distance.  The  trials  with  electric  vehicles 
proved  that  three  dustmen  and  a  driver  were  necessary,  the  driver 
helping  to  lift  the  bin.s  on  to  the  wagon.  The  number  of  loaders 
required,  however,  would  liave  to  be  ascertained  according  to  the 
conditions  peculiar  to  the  district  in  which  the  men  were  working. 

The  trials  in  this  city  proved  that  the  "  travelling  "  of  the  vehicles 
was  oidy  30  minutes  per  load,  as  against  two  hours  in  loading,  and 
the  men  were  enabled  to  take  their  meals  imder  proper  conditions, 
instead  of  a  "  snack  ""  in  the  streets.     It  may  be  argued  that  where 


more  than  three  journeys  are  rmi  and  the  men  are  not  travelling  to 
the  depot  to  get  then  meals,  tiie  time  might  be  occupied  in  bringing 
out  the  full  bins  on  to  the  footpath.  It  must  be  borne  in  mind  that 
in  nearly  all  cities  the  portable  bins  belong  to  the  householders,  and 
must,  therefore,  be  returned  to  their  ])ropcr  places  after  emptying. 
I  have  visited  all  the  principal  cities  of  Great  Britain,  and  many  on 
the  Continent,  and  am  decidedly  of  the  opinion  that  such  a  method 
is  not  an  acceptable  or  desirable  one  in  large  centres  of  population, 
and  that  the  ratepayers  prefer  to  pay  a  little  more  for  the  work  than 
tolerate  such  an  imsightly  and  insanitary  system.  Anyone  who  has 
watched  the  rag  pickers  or  sorters  in  certain  Continental  cities,  and 


Capital  or  First 

Cost  of  electric  vehicle,  complete  with  chassis,  battery,  tyres  &  motors 
Cost  of  two  horses,  harness  and  wagons 

X 

Sliinninf/  Cost  per  135  Miles  per  Week- — 

Wages  of  driver 

Electrical  energy  at  Jd.  jwrunit 

Tyres,  as-suniing  a  10.000  miles' life 

Kepairs,  replacements  and  maintenance  of  cha.ssis  

Battery  upkoo)).  ,1c.  (Ktlisons  give  guarantee  at  end  of  60,000  miles, 
or  c<nial  to  eight  years'  running,  that  all  cclk  shall  be  capable  of 
developing  full  rated  capacity  ;  Mossay's  provide  for  batteries 
being  renewed  every  two  years)  

Insurance    

Miscellaneous — viz,^  garage  exiienses,  viz.,  washing,  body  repairs, 
charging,  &c 

Depreciation  on  basis  of  10  vears'  life  and  interest  on  capital  outlay 
at  4  JKT  cent,  per  annum  .". 

Wages  of  loaders  :  Electric  vehicle  (three  at  30s.  per  week)'!!!!!!!!!!!! 
Two  ash  wagons  (two  at  303.  per  week)     

Hire  of  two  horses  and  vehicles  in  the  (it  v  of  Birmingham 


Edison,  3  tons. 

Capacity, 

8  yds. 


1,07 


s.    d. 
0     0 


0     0 

s.     d. 


!t      1 
lU     0 


Mossay,  2^  tons. 

Capacity, 

G  yds. 


£       s.    d. 
650    0    0 


Mossay,  3  tons. 

Writer's  revi.sed 

estimate 

assuming  that 

3  tons  is  carried. 


s.    d. 


tOoO     0     0 
K     s.    d. 


It   10     0 
0     S     0 


1      2     6 
0     4     0 


1      4     ."i 
4    10     0 


£     H.    d. 
1   15     0 


0  14     7 
0     i»     7 


1     2     (■> 
0     4     0 


1     (I     5 
4   10     0 


Two  horses, 

harness  and 

wagons,  3  tons. 


£      s.    d. 
250    6    0 


£250     0    0 

£     s.    d. 


3     ,)     0 
7     4      0 
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also  in  this  countrj-,  must  be  convinced  that  it  is  not  desirable  that 
enconragenient  should  be  given  to  people  to  earn  theii  livelihood 
in  such  a  way. 

I  was  favourablv  impressed  with  the  electrical  tipping  arrangement 
on  the  Edison  vehicle.  This  is  an  electrically-operated  device,  put 
into  action  by  a  simple  reversing  switch.  A  small  electric  motor 
gives  the  l)odynork  a  duect  tlirust  backwards  through  the  medium 
of  a  reduction  gear  and  s(|uare  threaded  screw  of  amjile  proportions. 
The  body  is  provided  with  rollers,  which  rim  on  a  steel  nmner-path 
of  special  profile,  such  that  when  the  body  is  pushed  backwards  a 
tilting  motion  is  also  given  to  it.  This  arrangement  possesses  the 
advantage  that  the  bodywork  is  stable  in  all  positions,  whilst  the 
ceiitre  of  gravity  travels  almost  horizontally  :  thus  the  amotmt  of 
energy  used  for  tipping  and  the  time  taken  for  the  jirocess  are  greatly 
reduced  as  compared  with  other  mechanical  methods  m  use.  The 
highest  point  of  the  sides  of  the  wagon  should  not  be  more  than  5  ft. 
from  the  ground,  in  order  that  the  loaders  may  readily  tip  the  refuse 
nto  the  wagon. 

I  have  obtained  the  figures  given  in  the  foregoing  table  from 
estimates  by  the  makers  and  as  a  result  of  our  own  tests.  It  will 
be  noticed  that  there  is  a  considerable  difference  in  first  cost  between 
the  two  vehicles  under  consideration,  but  the  net  financial  results" 
are  approximately  equal,  and  especially  so  if  the  capacity  of  the  two 
vehicles  is  taken  into  consideration.  It  shoiUd  be  noted  that  the 
"  Edison  "  vehicle  is  rated  to  carry  a  load  of  3  tons,  as  against 
2i  tons  with  the  '"  Mossay  ""  vehicle.  A  fair  comparison  woidd. 
therefore,  appear  to  be  as  follows  : — 

First  cost.  Weekly  cost. 

Mossay  vehicle £780         £11     2     4 

Edison  vehicle.  1,07.5         11     1     1 

Two  horses  and  vehicle    250         10     4     0 

With  the  Edison  machine  there  is  also  ailaclicd  an  electrical 
tip])mg  arrangement,  in  place  of  a  hand-worked  screw  tipping  gear 
on  the  Jlossay  vehicle,  which  is  valued  by  the  makers  at  about  £50. 
A  weekly  wage  of  ."J.^s.  has  been  allowed  for.  being  an  advance  of 
5s.  on  the  amount  paid  to  horse  driverc-. 

It  has  been  decided  to  have  Ironclad  Exide  batteries  in  the  two 
Mos.say  vehicles  on  order  in  place  of  the  ordinary  lead  type.  These 
are  made  by  the  Chloride  Electrical  >Storage  Co..  Manchester,  and  I 
am  informed  that  there  are  several  thousands  of  them  at  work  in 
America.  They  are,  as  regards  performance,  about  half-way  between 
the  lead  battery  and  the  Edison  battery,  and  the  advantage  of  them 
is  that  they  can  be  charged  on  a  constant  voltage  with  a  tapering 
current,  and  consequently  require  no  regulation  and  no  attention 
when  on  charge,  as  i.«  the  case  with  the  ordinary  lead  battery.  The 
Electric  Supply  Committee  have  decided  to  maintain  the  batteries 
themselves  in  order  to  ascertain  exactly  the  cost  of  upkeep,  and  a 
reliable  figure  should  be  obtained  at  the  end  of  two  years,  and  the 
sinking  fund  to  be  set  aside  is  estimated  to  be  sufficient  to  renew  the 
batteries.  A  cosimg  system  of  all  work  in  the  Refuse  Disposal 
Department  is  in  operation,  and  a  fair  trial  will  be  given  the  electric 
to  demonstrate  its  superiority  over  the  horse. 


BATTERY  'BUSES  IN  LOUGHBOROUGH. 

The  claims  of  the  electric  batterj-  'bus  are  slowly  rcceivuig'recoc- 
nition  at  the  hands  of  both  electric  tramway  managers  and  even  of 
petrol  'bus  comt)anies.     In  each  case  it  must  be  admit  led  that  the 


'l"l-     I- ril'.Mi;,,!  c.li      JSl.s    (Ju.\^^l>:    IN    J.DMJCiN. 

Mr.  W.  H.  Allen  nt  tho  wheel,  with  Mr.  Pickvanoe  and  Mr.  Pombor  un 
tlie  box.     Mr.  ,J.  F.  Momiot,  Edison  Accumulators,  on  tli(>  loft. 


war  hits  occasioned  a  dearth  of  petrol  and  petrol-electric  'buses,' a«J 
has  also  put  a  premium  tipon  the  production  of  these  vehicles  in  £^ 
quantity.     ^Meantime,  the  travelling  public  stiU  represents  a  co^ 
siderable  proportion  of  the  poptdation,  and  its  desire  to  ride  rathei 
than  walk  has  been  in  no  way  diminished  by  the  war.     In  industrial 
areas   where   engmeering   works   and  factories   are   producing'^thd 
"■  sinews  of  war  "  there  are  hundreds  and  sometimes  thousands  whq 
must  be  taken  to  and  from  the  scene  of  their  labours.     WTiere  thia^ 
traffic  demand  is  now  existmg  it  is  not  likely  to  fall  oS  durmg  th^ 
war  or  afterwards,  and  it  shoiUd  be  met  in  every  way  possible  by 
'bus  or  tramwnv  undertakinss. 


The  Loughborough  Road  Car  Co.  have  had  m  operation  for  a 
number  of  years  a  fleet  of  petrol  and  petrol-electric  'buses  caiT\-iug 
passengers  in  and  around  Loughborough  and  district.  The'chief 
engineer  of  the  company.  Mr.  W.  H.  Allen,  Lf  also  the  borough  elec- 
trical engineer,  Loughborough.  He  has,  therefore,  developed  a 
strong  fancy  for  the  battery  'bus,  having  regard  to  its  sucoessfid 
operation  in  Brighton,  Southend,  South  Shields,  York,  &c.,'he 
decided  to  make  a  preliminary  trial  with  one  'bus.  He  took  deliveiy 
of  the  chassis  on  the  last  day  of  the  I.M.E.A.  Convention  (.June  19th), 
after  it  had  been  exhibited  in  the  vehicle  parade  on  the  Embaidiment 
the  day  before.     We  were  given  the  opportunity  of  a  run  on  the 


AtjXop  or  B.UiXET  lln.i.. 
(Note  driver  in  background  walking  his  horse.) 

"  box  "  seat  as  far  as  Luton,  and  took  a  number  of  photos,  of  which 
several  are  reproduced  herewith.      The  running  was  quitr  smooth, 


Luton  to  Northampton. 

' 

Left    Luton    4:45  a.m.     Arrived    Northampton 

8:10  a.m. 

=  :}    hours 

25  minutes. 

A.-H. 

I'nits 

Units 

Milo-            A.-H.          per  cnr- 

\\ev  car- 

input  to 

meter.         meter.           milo. 

mile. 

booster. 

Nou.iampton  .     96-1      ...      234      ...       — 

— 

■ — 

Luton 60-0              420 

— 



361      ...     186     ...  5       ...      OG  ...      0-8 

Left    Northampton    2:6  p.m.     Arrived  I.,iiiighborough  5:55  p.m.  = 
3'50  hours. 

I.oughborough    139-0      ...      180      ...  -       ...       —  ...       — 

Northamjiton  .     96-1      ...      420      ...  —       ...       —  ...       — 


42!) 


240 


5-59 


0-07 


0-89(> 
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Registered! 

THE  BATTERY  FOR  COMMERCIAL  ELECTRIC  VEHICLES. 

GUARANTEED     FOR     TWO     YEARS. 


Its  record  for  the  past  four  years  stands  as  absolute  proof  of  the  correctness 
of  its  design.  It  is  unquestionably  the  battery  for  commercial  service.  It  Is 
reliable  day  in  day  out  every  day  in  the  year.  It  is  conservatively  rated  and 
con  be  discharged  on  emergency  up  to  practically  anything  that  other  current 
carrying    parts    of    the    equipment    can    carry. 


WILL  STAND  HEAVY  BOOSTING  CHARGES. 

ITS    LIFE    IS    BETWEEN    TWO    AND     THREE     TIMES     THAT     OF     AN     ORDINARY 
FLAT   PLATE. 

THE     RATE     AT    WHICH    IT    CAN    BE    RECHARGED    DEPENDS    ONLY    ON    WHAT 
HAS    BEEN    TAKEN    OUT   AND    IS    IRRESPECTIVE   OF   ITS   SIZE. 


fthtorib^ 


ELECTRICAL  cufton  junction: 
STORAGE  CO  Manchester. 

LIMITEDV  °^"°^°"^^ 


39.  VICTORIA  STREET. 


and  though  the  speed  on  hills  was  low,  it  was  not  uncomfortably  so. 
The  following  particulars,  kindly  supplied  by  Mr.  Allen,  relate  to  t)i 
running  of  the  chassis  from  Luton  to  Loughborough  via  Xortb- 
atnpton  : — 

.Since  the  vehicle  has  been  fitted  with  a  single  dock  'bus  body  i! 
was  given  a  trial  run  to  Sutton  ('oJdHcld.  and  thi-  details  of  this  run 
av  also  given. 

Loft  Loughborough  ():.5a.m..  anivcd  Sutton  Cokificld  9:5i)  a.m. ; 
actual  running  time  3  hours  TjO  min\itcs.  Distance  as  per  milometer, 
34(i ;  current  consumed  (i.e.,  units  input  to  motor  booster),  44-4  ;  units 
per  car-niile,  1-23. 

[NoTK. — Three  pa-ssengcrs  were  carried  in  addition  to  the  driver,  and 
the  first  13  miles  {Ix)ughborough  to  Ashby)  were  all  uphill.  In  addition 
there  was  a  strong  head  wind  all  the  way  and  no  stops  were  made.] 


VEHICLE  DEMONSTRATIONS  IM  BIRMINGHAM. 

With  a  view  to  maldng  the  commercial  electric  vehicle  better 
known  in  the  greater  Bu'tningham  area,  Mr.  J.  P.  Kemp  (for  some 
years  l(•^idrnt  .nLMiinM.  Siinniioi  Inio  Electricity  Works,  Birming- 
ham ( ',,i  p. n;,!  lun  1  li.i-  i.ikcii  .i.iuM  I  Into  a  |-ton  Kdison  G.M.C.  lorry. 
He  will  ill'  iiuikiiig  ti  lal  runs  c.:i  l.rli.ilt  of  prospective  clients  for  these 
vehicles  duiing  the  next  two  weeks. 

JJWe  accompanied  Mr.  Kemp  as  far  as  Luton  on  the  vohiolo.  and  we 
give  l)elow  his  own  account  of  the  jomnoy  onwards  and  of  his  ex- 
periences in  the  Birmingham  area.      Tliey  are  oxtromelyjinstructivc. 


Lniso.v  B.vrrERY  'Bu.s  itt  into  Skuvk-e  by  Loughborough  Koa 
Car  Co. 

Ridurn  Journey.— Lett  Sutton  r>)ldfield  7  p.m.,  arrived  at  Ashb\ 
9l).m. ;  left  Ashby  9:25  p.m..  arrived  at  Loughborough  10:20  p.m.': 
actual  running  time  2  hours  oo  minutes.  Distance  as  per  milometer, 
34,  current  con.sumed  {i.e.,  units  input  to  motor  booster),  35;  con- 
sumption per  car-mile,  1-05. 

.    fNoTE.— No  wind  experienced  on  return  journey,  and  'advantage  of   a 
downhill  run  from  Ashby  to  Loughborough.] 


IE   .J-TOX  L0KRY,2wlII(  lljIIEjiS 
l.S   BiKMlNOHAM. 

and  uidieate  a  keen  interest  on  the  part  o*^  industrial  and  commercial 
lirms  in  1  he  Birmingham  district  ,   * 

"  On  returning  to  the  power  station  at  Luton  I  found  that  the 
batteries  were  fully  charged  up  (in  the  3i  liours),  and  forthwith  I 
made  tracks  for  Kugby.  The  only  delays  that  1  hid  on  the  road 
were  those  due  to  giving  lifts  to  various  soldiers  an(Pothers,rwhx) 
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TUDOR 
Accum\ila.tors 

FOR   ELECTRIC  VEHICLES. 


ELECTRIC  OMNIBUS-BRIGHTON  AND  HOVE. 

About    J  6    Electric    Omnibuses    have    been    in 

regular    service    for    the     past    six    years,    and 

TUDOR    Accumulators    have   been    employed 

exclusively. 

THE  TUDOR  ACCUMULATOR  CO.,  LTD., 

3,  CENTRAL  BUILDINGS.  WESTMINSTER,  LONDON,  S.W. 

Works  :   DUKINFIELD,  near  MANCHE8TER- 


appeared  very  appreciative.  T  got  to  the  B.T.H.  works  in  Rugby 
(551  miles  from  Luton)  at  about  !)  ]).ni..  and  as  llie  battery  ehargc 
taken  in  at  Luton  was  21  units  at  Id.  -  Is.  9d.,  this  runs  out  at 
(I-:{78(1.  per  mile.  Aly  total  jotmiey  for  the  day  would  be  103  miles. 
jj"  The  batteries  were  again  charged  up  at  Kugby.  mid  on  tl;e 
following  inomiiig  I  ran  through  to  Birmingham.  On  the  way  I 
timed  myself  over  a  distance  of  8  miles,  and  did  this  in  exactly 
;iO  minutes.      This  would  equal'an  average  sjieed  of  1(1  miles  per  hour. 


1  H,\;.i.i:.i.    .'.-TON    l^iiuKi    Ai    1.1  iii\. 

The  vehicle  was  not  exactly  light,  u,s  1  had  about  400  lb.  weight  of 
luggage  on  boar  l'. 

"Since  arriving  in  I$irminghan\  I  have  given  demonstiation  runs 
!o  about  15  of  the  leiuliiig  lirni.s,  and  the  car  ha.s  been  the  object  of 
much  iiiterc.il  to  ii  gooti  many  of  the  ])eoi)le  here.  With  the  hearty 
co-(>|icnilion  of  Mr.  \V.  K.  jlilns.  the  e  iiumereial  engineer  of  the 
Mectric  Supply  De;  artnu'nt.  I  have  alHoarranged  for  interviews  with 
the  managing  directorH.  managerd  and  Kecretaries  of  many  more 
iiM[H)  laiit  lirniM.     In  luldition  to  gcner d  trhil  runu  with  paMHengers, 


I  have  delivereil  goods  for  the  following  people  :  Furnitmo  to  Edg- 
baston  for  Messrs.  HoUiday  &  Son.  a  10  cwt.  load  of  mixed  articles 
to  the  Hamstead  Collieries.  Great  Barr,  for  ilessrs.  Cannings  (Ltd  ) 
a  load  of  groceries  to  Harborne  for  the  Birmingham  Co-operative 
Society.  And  to-day  the  car  has  been  transporting  sugar  between 
the  factory  and  worksho))s  for  Messrs.  Cadburys  (Ltd.)  at  Bourn \-ilIe 

"  I  have  made  frequent  trips  up  Ciough-street.  Birmingham,  whiili 
lias  an  average  gradient  of  1  in  5-5,  and  demonstrated  that,  tl,,- 
machine  can  be  stopped  and  re-started  on  this  with  iiuiumity.  Thet» 
is,  therefore,  no  hill  in  this  district  which  it  will  not  climb  with  ei^g 
and  certainty,  loaded  or  otherwi'se.  To  show  the  simplicitv  a 
which  this  vehicle  can  be  handled,  in  some  demonstration  runs 
ca-  was  driven  by  my  wife  alone,  and  since  its  arrival  here  it  ha 
(biven  by  about  25  different  people.  20  of  whom  had  never  drivei 
any  kind  of  car,  and  most  of  whom  had  no  licences  to  drive.  Witl 
an  ordinary  jietrol  vehicle  this  woidd  be  absolutely  impossible. 

"  I  got  my  wife  to  drive  the  vehicle  to  Bouniville  this  morning 
about  5  miles  out  of  the  town,  and  the  chief  engineer  (Mr.  Barrow) 
to  whom  I  gave  a  short  demonstration  run,  had  two  of  his  staff  down] 
to  examine  the  vehicle  very  critically.  As  the  result  of  this  examina- 
tion, they  appeared  to  be  very  satisfied,  and  I  then  loaded  up  with 
about  15  cwt.  of  sugar  and  carried  this  fi-  .m  the  w-arehouse  to  the 
factory,  a  short  rim  of  about  |  mile,  and  after  seeing  the  behaviour 
of  the  vehicle  and  the  condition  of  the  road,  I  told  them  that  they 
could  quite  safely,  if  they  wished,  carry  a  1-ton  load  on  it.  I  find 
that  they  subsequently  carried  several  loads  of  1  ton  of  sugar  and 
four  men,  making  a  total  load  of  about  25  cwt.  This,  therefore, 
should  satisfy  them  tliat  the  vehicle  and  the  battery  is  thoroughly 
well  up  to  its  work. 

"  In  the  rim  given  for  the  Co-operative  Society  on  the  22nd  inst.. 
with  the  10  cwt.  load  of  groceries,  the  vehicle  went  tb  Harborne 
and  back  in  exactly  one  hour,  the  total  distance  of  8-6  miles  being 
through  continuous  traffic  :  a  quarter  of  an  hour  of  the  time  was 
taken  for  unloading  (and  losing  the  way).  The  average  speed 
(tlirough  traffic)  would,  therefore,  be  over  11  miles  jier  hour.  This 
ap  eared  to  satisfy  them  very  well." 


THE  INDUSTRIAL  TRACTOR. 


It  has  occurred  to  engineers  who  have  studied  the  problem  of 
expeditious  and  economical  goods  handling  that  in  such  cases  the 
solution  lies  m  the  use  of  one  or  several  elec;rically-driven  tractors 
designed  for  large  tractive  effort  -so  as  to  be  capable  of  haidmg  a  train 
of  ordinary  four-wheeled  hand  trucks,  such  as  are  commonly  in  use 
at  goods  yards  and  w  arehoiises.  This  type  of  tractor  can  be  employed 
continuously  without  losmg  an_\'  appreciable  time  Avaiting  for  loadinu' 
or  unloading.  Thus  a  group  of  the  ordinary  trucks  are  loaded  in  tlii' 
warehouse  or  shipping  room  and  assembled  into  a  train.  SAs  soon'as 
ready  the  tractor  draws  up  and  pidls  the  train  to  the  railroad  cars^or 
into  the  shop  hold,  returning  with'a  train  of  empty  trucks  ready  to 
be  reloaded.  In  the  meantime  another  batch  of  trucks  has  been 
loaded  and  made  ready  for  the  tractor.  In  unloading  ears,  vessels 
or  drays,  thcsaiur  |ii(m  .  ilun-  is  fnllnw  rd,  tlie  tractor  being  in  constant 
active  service   umI  ilm-  .  mmiiii'^  iln-  l,i'::cst  return  on  its  investmrnl. 

The  tractoi  s('r\r,s  ^nlmiralily  aKn  m  hauling  partly  finished  Lioods 
from  one  department  to  another  in  large  manufactiu-ing  lilaiUs.  In 
all  these  uses,  it  reduces  the  cost  of  handling  goods,  sini-e  hand 
trucking  is  practically  eliminated.  A  comparatively  small  number 
of  stevedores,  loaders,  unloaders  or  checkei's  is  required.  The  goods 
are  also  handled  with  much  grea'er  dis])atch. 

The  electric  tractor  designed  particularly  to  meet  the  conditions 
discussid  in  the  foregoing  is  now  on  the  market.  This  tractor  is 
built  }irimarily  to  pull,  and  has  no  provision  for  carrying  anything  but 
the  operator,  storage  battery,  controller  and  motor.  It  is  a  compact 
and  ruggedly  built  machine  with  chaiin'.>l-iron  riveted  and  welded 
frame.  The  battery  box  accommodates  any  standard  storage  ba'tery 
trays  and  any  battery  selected  by  the  purchaser  may  be  nistallcd. 
The  batterv  is  to  have  a  capacity  of  250  ampere-hours.  Ily  placing 
the  batterv  box  directly  over  the  two  rear  wheels,  «liiih  are  the 
<lrivcrs.  maximum  tractive  elTort  isTobtained.  A  heavy-duty 
Wcstinghouse  motor  with  ball  bearinss  is  used  ;  it  has  liberal  over- 
load capacitv.  The  controller  provides  for  four  speeds  forwafd  and 
two  reverse."  The  handle  of  the  controller  is  autoniaMcally  locked 
when  the  driver  leaves  his  .seat.  Power  is  transmitted  from  the 
motor  to  the  lear  axle  direct  through  a  worm-gear  drive. 

On  the  rear  axle  are  two  contracting  brakes  with  a  friction  surface 
of  i:iO  s(|.  in.  'Phe.se  brakes  are  controlled  liy  a  pedal.  Their  bands 
are  lined  with  wire-woven  a,sbe.stos.  The  rear  driving  wheels  and 
llie  siti^ih'  front  steering  wheel  are  of  sperial  stiel  and  eipiipped  with 
extra  large  solid  rubber  tyres  rigidly  pressed  on.  .All  uheels  have 
roller  hearings.     Steering  is  by  a  lever  direct  to  t  he  front  wheel  fork. 


Prtotad  an4  PoblUb«l  by  GEORGE  TUCKER,  at  tl»  Editorial,  Prinllns  and  Publlsliing  Offices,  1,  2  and  3,  Salisbury  Court,  Flebt  Street,  in  the  City  of 

LONDON,  Friday,  July  30,  J915. 
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THE  BATTERY  SERVICE  SYSTEM  IN  PRACTICE, 


It  is  frequently  argued  by  tlie  ojjponent::  of  the  electric  batteiy 
vehicle  that  the  moderate  mileage  obtainable  on  one  charge  of  the 
battery  places  the  vehicle  at  a  great  disa/;! vantage  by  comparison 
witli  petrol  or  steam-operated  machines.  The  introduction  of 
satisfactory  boosting  methods  in  conjmiction  with  types  of  batteriea 
which  can  be  charged  for  short  periods  at  a  high  rate  has  mcreased 
the  daily  mileage  range  of  commercial  vehicles,  but  it  is  probalily 
only  in  the  nature  of  a  stopgap. ^Then,  again,  the  high  cost  nf  iln- 


gather  that  the  battery  service  system  hari  been  successfully  apiilied 
in  seven  Ariierican  cities.  The  central  station  undertaking  is  the 
moving  spirit  in  plltting^thc  system  in  operation,  and  the  seven  cities 
referred  to  are  Hartford,  Boston,  Baltimore,  San  Francisco,  Fall 
River,  Worcester  and  Spokane.  The  General  Vehicle  Co.  ha<i  co- 
opeiated  with  these  tmdertakings  m  putting  the  method  on  a  prac- 
tical basis. 

Fiom  the  vehicle  users"  pomt  of  view  there  are  many  advantages 
ittuhmg  to  this  system.  In  the  first  place,  any  Imsmess  house  or 
indiNtiial   undertaking  which   is   confronted   with   certain   specific 


Chakckd  Battery-  wheeled  by-  Truck  on  to  Hvdrailic  Lift 

AND    RAISKD    ISDEK   VeHKI.i:. 

ba(lcry-pr<)])elled  vehicle  by  comparison  with  the  modcialc  capital 
outlay  required,  even  for  a  tieet  of  petrol  cars,  is  a  further  haiulicap 
u))on  its  wider  employment.  The  most  obviou.s  remedy  tor  this 
mileage  deficiency  is  a  battery  exchange  .system  whereby  vehicles 
«u,n  be  placed  on  normal  delivery  service  and  discharged  batteries 
replaced  as  and  when  requured  without  delay  for  either  boosting  or 
recharging.  Naturally,  a  system  of.  this  character  can  best  be 
'■^  penmen  ted  with  in  a  country  in  which  there  is  a  large  number  of 
electric  vehicles  in  operatitm.  It  is  instructive  to  note  that  .\iiieric.iri 
central  station  engineers  have  applied  themselves  to  this  )iroblem. 
■""'  ^''"'"  ii  report  recently  published  in  the  "  Electrical  World    '  we 


liv  FOR  TRAN'SFF.K 


transport  problems  prefers  to  be  troubled  a';  little  a.s  possi'ole  wi.h 
thi',)iiirely  luechanical  features  of  its  delivery  department.  As  a 
matter  of  fact,  eveiy  commercial  industrial  organisation  is  cJesirou-i 
of  |)urchasing  not  so  much  vehicles  as  tranf.jiortation  facilities,  and 
in  the  ease  of  the  electric  vehicle  i)robably  more  than  of  any  other 
tyi)c  it  is  possible  to  put  forward  a  practicable  inoposition  which  will 
meet  this  demand,  unusual  though  it  may  appear  to  be  in  the  field 
of  practicable  automobilism.  The  vehicle  itself,  apart  from  the 
balteiy,  is  extremely  sim))le.  and  small  repairs  to  the  driving  equip- 
meiit.jbrakes,  tyres,  conlidllers.  bodywork,  &e.,  can  be  entrusted  to 
comiiaratively  unskilled  labour.      It  is  only  Yvith  the4)attery  that  the 
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DON'T  WASTE  POWER 
on  your  Vehicle  Controllers 
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IGRMIC  ELECTRIC  C9UP    l*^.   Queen  Victoria  Street,   London 
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Prices  ])er  mouth. 


IMO-lb.  icagon—  £ 

Garaging 3 

Battery  service  and  in.^|)ection  3 

Rate  per  mile     0  to    500 0 

.501  „     T.tO 0 

7.51  „  1,000 0 

excess  of  1,000 0 

.  ?.000-lb.  uagon— 

Oarage 3 

Battery  ser\ice  and  insjx'ction  4 

Rate  per  mile    0  to    500 0 

501  „     750 0 

751  .,1.000 0 

,.  e.xcess  of  1,000 0 

4,000-lb.  icagon— 

Garage 3 

Battery  sen'ice  and  insijcetion  .5 

Rate  i>er  mile    0  to    500 0 

„  501  „     750 0 

751  ,,1,000 0 

e.\ccss  of  1,000 0 

S^-lon  uagim — 

Oarage 4 

Batter)'  ser\'ice  and  inspection  (i 

Rate  per  mile    0  to    .500 0 

„  501  „     750 0 

„  751  „1.0{MI 0 

„  e.\ces.s  of  1,000 0 

5-ton  wagon — 

Garage ."> 

Battery  service  and   ins|)ection  7 

Rate  jjer  mile     0  to    .5<X) 0 

501  „     7.50 0 

751  ,,1,000 0 

excess  of  1,000 0 


■n  u-  c  I  ICharges* 

Spokane.  I    ^'"*'"     .,        •         Hartford    recom- 

'  t  more.     Francisco.  „„„^a^a 


d.  |£   s.  d.    £  s.  d.    £   .s.  d.    £    s.  d. 

13  19  2  ...  1   14  9  I3  19  2 

8  J3  10  10     8  17  1    2  18  4  i3  10  10 

li'O    0  l.i   0  0  HO    0  UiO    0  n 

IJO     0  ij:  0  0  1J|0     0  IWO     0  l| 

li;0     0  l|    0  0  1^0     0  Ij'O     0  H 

1    0     0  1   i  0  0  1    0     0  1    0     0  1 


3  19     2 


1    14     9    3  19     2 


8  17 
0  0 
0  0 
0  0 
0     0 


10  8 

0  0 

0  0 

0  0 

0  0 


10  i 

12  10 

3     0  0 

0  0 

0  0 

0  0 


14  11 
0  0 
0  0 
0  0 
0    0 


s 

4 

10 

0 

0 

3J 

0 

3| 

0 

3 

0 

n 

14     7  ()  970    4  70476 

IJO     0  If  0  0  2    0  0     IJO     0  IJ 

UO     0  \V  0  0  1|0  0     MO     0  U 

l|0     0  1]  0  0  IJO  0     IjO     (I  Ij 

IJO     0  li  0  0  IfO  0     10     0  11 

I3  19  2  ...  2  18   3  19  2 

4    5  16  8    11  9  2  ...        5  16  8 

2.i0     0  2.1,  0  0  2.10  0     2J0     0  2'. 

2]0     0  2>  0  0  2|0  0     2   0     0  2i 

2  0     0  2  0  0  2   0  0     IJO     0  2 
IJO     0  15  0  0  2]0  0     1.10     0  Vi 

4   15  III  ...  ...        4    I.",  in 

0    (i   17  6    13  10  10  ...        5   17  () 

3  0     0  3  0  0  .3    ()  0     3   0     0  3 
230     0  23  0  0  230  0     2.U)     0  2J 
210     0  2.1,  0  0  230  0     l.io     0  2.', 
2|0     0  2J  0  0  230  0     liu     0  -ll 

8  4  ...  ...       \->     8  4 

8    7  10  0    15  12  0  ...       \-,   10  0 

3J'0    0  3.1.  0  0  3i0  0    3.',i0    0  35 

3|:0    0  3j'  0  0  .310  0    3":0    0  3| 

3   0    0  3  0  0  3i  0  0    2  10    0  3 

2J0    0  23I  0  0  3]0  0    2   0    0  23 


Garaging  includes  the  garage  space,  washing,  oiling,  greasing  and  ordinary  minor 
adjustments.     If  the  vehicle  is  not  garaged  hv  the  company,  this  cliarge  is  omitted. 

Hattcrj'  service  and  inspection  include  readiness  to  serve  witli  electric  energy  in 
exchangeable  batteries,  to  enable  the  customer  to  run  his  veiiicle  at  any  time,  and  inspec- 
tion as  to  the  condition  of  the  vehicle  at  the  station  of  the  company. 

•  The  charges  in  this  column  are  those  included  in  the  contract  from  which  the  General 
Vehicle  Co.  has  standardised  for  each  customer.  These  charges  are  based  on  preliminary 
e.xiK'rience  aconnulated  by  the  dilTerent  cities  listed  and  by  the  General  N'ehicle  C'o. 
\'ariations  in  charges  for  battery  service  and  insjiection  are  caused  by  variations  in  freii^ht 
rate  on  batteries.  The  standard  charges  for  rate-|)er-mile  costs  tal)ulated  in  the  last 
column  are  recommended  by  the  General  \'ehicle  Co.  as  maximum  charges  after  wide 
investigation  and  analysis  of  local  conditions,  rates  for  en(r!;y  and  su  im. 

I  FigurfH  conrerled  on  basis  of  value  of  dollar  as  Js.  'Jil. 


Service  station  a\  hen  required.  The  customer 
agrees  not  to  make  any  repairs  to  the  bat- 
teries, but  to  notify  the  company  of  any  need 
for  the  same,  the  price  of  the  battery  ser- 
vice to  be  based  on  the  readings  of  a  milo- 
meter which  must  be  attached  to  each  vehicle. 
The  chassis,  tyres  and  driving  equipment  of 
the  vehicle  are  to  be  maintained  in  proper 
repair  and  condition  by  the  vehicle  user,  and 
he  will,  when  required,  allow  the  representa- 
tive of  the  battery  company  to  make  such 
inspection  as  he  thinks  necessary  to  the  chassis 
from  time  to  time.  Xo  resjionsibility  is  as- 
sumed by  the  battery  company  for  trucks  by 
reason  of  loss  or  damage  due  to  fire  or  loss 
clue  to  accident.  Should  the  customer  require 
to  withdraw  unj  of  his  wagons  or  trucks  from 
service  for  a  period  of  not  less  than  one  montli. 
he  may  have  the  charges  for  service  for  the 
same  cancelled  provided  that  notice  is  given 
in  advance  in  'm-iting  to  the  battery  company. 
The  charge  for  garage  service  sliall  not  be  can- 
celled imless  the  customer  withdraws  his 
wagons  from  the  garage.  The  garage  service 
includes  space,  washing,  cleaning,  oiling,  greas- 
ing and  ordinary  minor  adjustments.  ^Sll■..ald 
t  1k'  vehicle  not  be  garaged  by  the  battery  com- 
pan;v'  the  garage  charge  will,  of  course,  be  can- 
celled. 

We  gather  from  our  contemporary  that  the 
battery  service  system  has  contributed  mate- 
rially to  the  sale  of  trucks  in  the  cities  in  which 
it  is  in  operation.  Li  the  city  of  Hartford  the 
initial  trial  was  conducted  with  14  cars,  and 
in  two  years  three  times  as  many  cars  were  in 
service. 


BLACKPOOL  STREET- WATERING 
TANK  WAGON. 


user  will  feel  that  I.e  is  on  strange  ground,  and  everything  possibl<' 
should  be  done  to  cenlrali.se  this  ])ortion  of  the  equipment  with  a 
view  to  keeping  the  work  of  the  maintenance  and  upkeep  of  the 
batteries  in  the  hands  of  the  central  station  engineers  and  the  manii- 
factiirers.  Again,  there  is  <'oiisiderahle  economy  to  be  ih'rivcd  by 
centralising  the  charges  U|>on  which  the  hire  per  montli  for  the  vehicle 
is  ba.sed.  The  Jibovc  table  contains  ligiires  of  the  i)ri(es  which  arc 
in  o|ieratioii  in  live  of  the  cities  which  have  adopted  a  battery  service 
»yMt<-m.  and  il  will  be  seen  that  these  figures  deal  willi  the  atandard 
sizes  t>f  wagon  from  }-lon  to  Ti-ton.  The  terms  anil  conditions  of  the 
contract  nniy  !«•  briefly  summarised  as  of  interest.  The  company 
inaintainH  a  centrally  located  battery  vehicle  garage  with  facilitiea 
for  the  rapid  exchange  of  batteries  at  any  time  of  the  day  or  night. 
It  owns,  maintains  ami  supplies  Ironclad  Kxide  batteries  necessary 
for  <i|H-ration  of  the  vehicles  in  question.  The  customer  agrees 
that  the  legal  title  to  the  batleries  furnished  by  I  he  company  shall 
remain  in  Ihr^  company. iinil  thai  he  will  rclurn  such  ballerics'lo  the 


Tlie  cleansing  diqiartmcnt  of  (lie  Blackpool 
Corporation  have  recently  acquired  a  street 
watering  tank  wagon  to  rcjilace  horse-drawn 
vehicles  which  have  been  foimd  to  be  inade- 
quate, or  at  any  rate,  not  satisfactory,  for  the 
work  to  be  accomplished.  The  new  \  chicle 
is  said  to  ie])lace  some  three  or  fom'  of 
these  hor.se-drawn  vehicles.  It  has  a  ca]>a- 
city  of  7.50  gallons  of  water,  and  during  a 
lecent  test  distributed  6.(J(K»  gallons  on  12  miles  of  road  in  23  hour.s. 
The  chassis  is  of  standard  CJ.V.  pattern  of  3.i  ton  capacity,  is  lilted 
with  44  cell  17-p]a'.e  Ironclad  Kxide  battery", with  an  ampcre-hoiir 
capacity  of  268.  The  frame  is  of  Sin.  channel  steel,  motor  O.K. 
totally "enclo.scd,  series  wound;  the  controller  (J.K.  continuous 
tonpie  type,  having  four  speeds  foiward  and  two  rc\(  rse.  regulated 
by  licld  "coil.^.  Allthe  wiring  is  carried  in  rigid  mclal  conduits,  the 
wheels  arc  of  artillery  type,  lilted  with  900  by  140  solitl  rubber  tyre- 
on  the  front  whccls.'and  900  by  100  >olid  (twin)  rubber  tyresonthe 
rear  wheels. 

The  chassis  is  fitted  with  a  three-way  type  switch,  having  positions 
for  running,  neutral  and  charging.  This  is  located  just  beneath  the 
driver's  scat,  and  the  handle  is  only  removable  when  the  switch  is  in 
the  neutral  ijo.-ition.  It  will,  therefore,  be  nntlerstood  that  if  the 
driver  takes  away  this  handle  when  leaving  the  vehicle  no  unaiith:i 
rised  iierson  can  .set  the  vehicle  in  motion. 

TIh'  lank  and  sprinklers  have  l>een  litled  to  the  vehicle  by  .1.  \N . 
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EDISON  ACCUMULATORS,  Ltd., 


ACCUMULATOR 

ELECTRICS 

are 

LEADING!! 

Some  of  the  Reasons : 

Because  they  are  equipped  exclusively  with  the  Edison 
Accumulator,  which,  now  in  its  eighth  year  of  service,  is 
proving  more  durable,  more  reliable  and  simpler  to  operate 
than  any  other  type  of  storage  cell. 

Because  the  Edison  Accumulator  is  made  of  Steel 
throughout,  including  the  container;  uses  a  steel  pre- 
serving electrolyte;  and  cannot  buckle  its  plates, 
sulphate,  corrode,  lose  its  charge,  nor  suffer  from  the 
effects  of  overcharging,  high  rate  boosting  nor  being 
discharged  to  zero  when  necessary. 
Because  the  Edison  Four- Year  Guarantee  is 
uniijue  and  warrants  the  user  that  his  accumulator  shall  give 
full  rated  capacity  at  the  end  of  this  time. 
Because  the   Edison   Accumulator    is  the  lightest    and 

strongest  storage  cell  and  may  be  charged  in  less 

time  than  any  other  type. 

2  &  3,   DUKE   STREET,   ST.  JAMES, 
UONDON.  S.W. 


I  FiiDNT  \iEW  OK  Ei.EcTuic  Battekv  Watek  Cakt  at  Bi.ackpuol. 

Oloycr  &  Sons,  of  Warwick.  The  sprinklers  are  in  fron'  of  tin; 
\chicle  and  .spreiul  the  water  21  ft.,  putting  .sufficient  water  on  the 
'"'"'  ■"'hen  travelling  at  a  .speed  of  10  miles  per  hour.  The  vehicle 
l«atter>-  is  to  h,-  ,-h;.-.'.'l  from  the  plant  at  the  Destructor  Works. 


SOME  NOTES  ON  VEHICLE  BATTERY  CHARGING. 

Duiinfi  Ihc  |)asl  few  years  the  electric  battery  \cliicle  lias  Ij;  ( ii 
steiuhly  gaining  hi  iioi)ularily.  and  as  a  large  inirnber  of  industrial 
motors  will  !>,■  needed  to  K^plaw  those  coniniandeered  fcjr  war 
service,  no  (loiil.t  a  consideralile  projiortion  of  the  new  vehicles  will 
be  "electrics."  When  a  public-  electricity  supply  is  available,  it  is 
rarely  advisable  to  instal  indei>endcnt  generating  plant  fo.   the  pur- 


Method  of      Supplj' 
transforming    i  volt- 


power 
consumed 
jKjr  hour. 


Cost  of  power. 


Effi- 
ciency of 
transfor- 
mation. 


B.O.T.  units. 

500  90  ,  5-0  X  power  sup.  to  liat.    20-0° 

440    '  70  4-4  X      „       „       „  22-' 

220    I  38^  2-2  X     „      „ 


.Motor- 
"cnerator 


r  500 

440 
220 


I' 


23-8 
23-8 
23-8 


1-.32X 
1-32  X 
1-32X 


■  ■  Lancashire' ' . . .  j  500 
Reducer  tyiKS  .  |  440 
.Motor-generator    220 


22-4 
22- 1 

20-7 


1-25X 
1-23  X 
I-15X 


76-0% 
76-0% 
76-0% 


80-6% 
81-5% 
87-0% 


R£Dl/C£/f  ry^£  AfOrO/?  C£M£/fATOff 
FO/f  BA  TTE/fy  C/yJI/fC/AfC. 


Ill  1   I  I  I  I 


po.se  of  -barguig  batteries,   :us  tbe'i.ublic  supply  is  usually  chcajicr 
and  far  nujr<',  reliable  than  (he  ])rivat<!. 

Where  allernatiitu-cnrrcnt  su[)ply  mains  only  arc   available,   (be 
.service    nnist    be   trai'sfornied    to   direct   current    for   charging    the 
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Parlinilars  and  Catalogues  from 

SIEMENS  BROTHERS  &  CO., 

WOOLWICH. 


Ltd. 


Telegrams : 
'Siemens  Woolwich.' 


Telephone : 
City  6400  (7  lines). 


CABLES    &   WIRES, 
MOTOR-CAR    LEADS 

(Weatherproof,  Strong.  Flexible  and  Durable), 

BATTERIES 

&c.,  &c. 


battery.  There  are  three  methods  availabk — viz..  (1)  Jlercury  arc 
rectifier,  and  resistance  in  the  battery  circuit  ;  (2)  rotary  converter, 
and  resistance   in   thelbatterv  circuit  :     (3)   niotor-wcneratoi.     The 


I'ju.  2. — L.\xCASHiKE  Kedixer  Set  iNSTALi.t.p  IN  cH  rBrii,m> 


voltages  usually  available  from 
flirect  current  su|)|ily  mains  are  .'iOll, 
44(1  or  220  volt.-;,  and  are  reduced  or 
transformed  to  that  rc(|uireJ  for 
battery  charging,  either  by  (1) 
ir^^rting  re:ii»tance  in  the  battery 
circuit  or  (2)  the  employment  of  a 
motor-generator  set. 

An  instructive  comi)arison  be- 
tween the  results  obtaiiu-d  by  these 
methotis  when  charging  a  battery 
taking  180  amperes  at  HIO  volls 
from  direct-current  supply  is  shown 
in  table  on  previoiis  page. 

The  above  figures  jwove  that  the 
resistance  method  is  most  unecono- 
mical, eHp<H-ia!ly  so  for  pressures 
llial  greatly  exceed  the  battery 
volts.  In  j)raclicc  the  motor- 
generator  has  j)roved  without  rival 
in  reliability  and  efficient y  for  the 
(tliargiiig  of  vcliicic  batteries  from 
either  direct  or  alternating-eurrenl 
supjily.  Where  the  supply  is  direct 
current,  however,  an  incrcn.se  in 
eflicicniy  of  4  lo  12  ]K-r  cent,  over 
that  of  the  ordinary  molor-generator 
may  lie  olitaineil  hy  installing  a 
"  l<anea<hiri!  '"  reducer  type  motor- 
generator  instead  of  the  ordinary 
molorgenerator. 

The  ■' JJanea.^hire''  reducer  set 
rnnHistHof  (wo  nieehanieally-<'Oupled 
niachini.H  mountiKl  on  n  iN-dplate, 
wjih       the      jirniature.'i      eo;'rec!e(l 


in  series  across  the  supjily  mains.  One  of  the  machines"  runs 
as  a  motor  and  drives  the  other  machine  as  a'generator,  the  latter 
machine  giving  the  voltage  required  for  charging  purposes.  ••Fig.*  1 
shows  the  connections  for  the  reducer  set. 
The  switchgear  is  as  simple  as  that  of 'the 
plain  motor -generator,  and  the  ivoltage 
supplied  to  the  battery  can  be  readily  adjusted 
by  m(!ans  of  the  shimt  regulator.  Xo  series 
resistance  is  used  in  the  battery  circuit. 

A  "  Lancasliire  "'  reducer  set  has  three 
main  advantages  over  a  plain  motor-generator 
— viz..  (1 )  The  efficiency  is  considerably  higher, 
about  4  to  12  per  cent.  Accordingly  the 
current  bUl  is  reduced  by  this  amount. 
Efficiency  of  reducer  set 

L  volts(motor)Xeffic,(nintnr)     effic, (generator) 

J- volts  (L'cnciatnr) 
~  volts   (suiip'y) 

Efficiency  of  motor-generator  set=effic. 
(motor)  X  effic.  (generator). 

2.  It  is  cheaper  and  has  lower  capital 
charges  on  it. 

."S.  It  takes  up  considerably  less  spac«. 

The  "  Lancashire  "  reducer  set  is  a  self- 
contained  arrangement  for  vehicle  battery 
charging,  antl  may  be  installed  at  the  most 
convenient  charging  place.  It  is  suitable 
for  use  at  power  stations,  garages,  loading 
111-  iinloaliii!;  platforms,  tram  termini,  &c. 
rill'  illiisiiation  in  Fig,  2  well  indicates  the 
cLiniijactncss  and  adaptability  of  the  "  Lan- 
cashire '  reducer  set.  It  may  be  built  into  an 
out-house  by  the  road  side  at  the  end  of  a 
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"3ronclati  (jEjcttie" 

(Registered) 

THE  BATTERY  FOR  COMWERCIAL  ELECTRIC  VEHICLES. 

GUARANTEED     FOR     TWO     YEARS. 

Its  record  for  the  past  four  years  stands  as  absolute  proof  of  the  correctness 
of  its  design.  It  is  unquestionably  the  battery  for  commercial  service.  It  Is 
reliable  day  in  day  out  every  day  in  the  year.  It  is  conservatively  rated  and 
can  be  discharged  on  emergency  up  to  practically  anything  that  other  current 
carrying    parts    of    the    equipment    can    carry. 


WILL  STAND  HEAVY  BOOSTING  CHARGES. 

ITS    LIFE    IS    BETWEEN    TWO    AND     THREE     TIMES     THAT     OF     AN     ORDINARY 

FLAT   PLATE. 
THE     RATE     AT    WHICH    IT    CAN    BE    RECHARGED    DEPENDS    ONLY    ON    WHAT 

HAS   BEEN    TAKEN    OUT   AND    IS   IRRESPECTIVE   OF   ITS   SIZE. 


ELECTRICAL  cufton  junction. 
STORAGE  CO.  Manchester, 

f  f\  /f  TTTV*  x^     LONDON  OFFICE: 
LIM  1   1  tU    ^  '''■  VICTORIA  STREET. 
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tramway  route,  and  used  for  charging  up  the  batteries  before  the 
vehicles  make  the  return  journey.  Fig.  3  .sliow.s  a  vehicle  charging 
set,  together  with  the  switchgear  for  its  control.  This  set  is  installed 
at  a  tramway  depot,  and  is  used  for  charging  electric  'buses. 

The  advantages  of  installing  independent  charging  plant  are  :  (1) 
Increased  daily  mileage.  It  the  daily  mileage  is  short,  it  is  sufficient 
to  charge  the  battery  during  tlie  night,  when  the  current  can  some- 
times be  ])urchased  at  reduced  rates.  But.  if  it  be  desired  to  run  a 
gi'  ;itcr  distance  per  day  than  that  corresponding  to,  one  complete 
battery  discharge,  the  battery  must  be  charged  at  intervals  during 
the  day.  By  giving  the  battery  frequent  short  charges  at  high  rates 
the  voltage,  and  consequently  the  speed,  is  maintained  and  the 
efficiency  is  Lncreasod,  also  a  greater  daily  mileage  is  possible.  The 
"  Lancashii'c  '  reducer  set  gives  heavy  charging  ctirrents.  (2) 
Minimum  delay.  The  electricity  supply  station  is  often  some  con- 
siderable distaiue  away  from  the  vehicle  storing  or  loading  shed, 
and  thiLs  numerous  mi[)rofitable  journeys  must  be  undertakcin  ujiless 
independent  charging  i)lant  is  installed.  Occasionally  there  will  be 
additional  delay  owing  to  more  vehicles  awaiting  a  charge  at  the 


electricity  station  than  can  lie  served  at  I  he  same  time.  By  the 
installation  of  a  "  Lancashire  "  reducer  set  at  the  loailing  or  tuiload- 
ing  platform  the  battery  may  be  charged  whilst  the  vehicle  is  stand- 
ing prior  to  the  next  jowney.  (3)  Garages.  There  is  a  great  field 
for  the  establishment  of  electrical  garages  where  the  batteries  of 
electric  vehicles  may  be  charged  and  generally  attended  to.  The 
"  Lancashire  "  reducer  set  is  without  rival  for  garage  service.  The 
charging  voltage  may  be  readily  adjusted  to  suit  any  V(>hiele  battery. 
The  foregoing  notes  are  taken  from  a  new  pamphlet  (No.  I5()> 
which  is  being  issued  by,  and  may  be  obtained  on  a])]>lication  frora. 
the  Lancashire  Dvnamo  &  Motor  Co..  TiniTord  Park.  Manchester. 


WOLSELEY-BAKER  ELECTRICS  IN  SERVICE. 

Tlie  adjoining  illustrations  indicate  that  the  electric  battery  vehicle 
is  being  given  an  opportunity  of  proving  its  mei'its  for  heavy  haulage 
work  in  this  countrv.     We  show  a  side  view  of  a  H,', -ton  electric  van 
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TUDOR 

ACCUMULATORS 

FOR  ELECTRIC  VEHICLES. 


AMBULANCE  WITH  TUDOR  BATTERY. 

Port  ol  London  Authority— 4  Vehicles.     City  ot  London  Corporation  -  2  Vehicles. 

BATTERIES  FOR  COMMERCIAL  VEHICLES, 
PLEASURE  CARS,   OMNIBUSES,  &c. 

LIGHTEST     IN     WEIGHT      HIGHEST     IN     EFFICIENCY. 

Maintenance  undertaken  at  Moderate  Mileage  Rates. 

THE  TUDOR  ACCUMULATOR  CO.,  Ltd., 

3,   CENTRAL    BUILDINGS,    WESTMINSTER,    LONDON,   S.W. 

Works:    DUKINFIELD,    near    MANCHESTER. 


which  lias  recently  been  supplied  to  the  Dunlop  Kublx-r  Co.  'J'hc  botly 
work  of  the  van  was  .supplied  by  the  Dunio])  Company  themselves. 
Three  3  J -ton  electric  lorries  which  form  part  of  a  fleet  supplied  to 
Vickers  (Lt<l.),  Erith,  are  also  illustrated.  All  these  vehicles  are 
in  daily  service  liauling  very  hea\'j'  loads  and  are,  we  imderslatid, 
giving  coinplete  satisfaction. 

The  WoLseley-Bakcr  electric  is  a  standardised  vehicle  of  the  single 
motor  type,  with  imderslung  battery.  The  motor,  which  is  mounted 
immediately  forward  of  the  rear  axle,  drives  a  comitcrshaft  through 
Jill  cnclnsfd  morse  chain.      Frnni   the  cniinlersli;ift  t  lie  tra'isiiiission 


Midway  between^ the" front  and  rear  wheels  is  the  battery  crate 
which  receives  the  battery  (of  the  Ironclad  Exide  type)  in  two 
sections,  each  of  22  cells.  It  is  not  necessary  to  remove  the  battery 
from  the  vehicle  dtu'ing  the  charging  operation. 

The  controller,  which  is  placed  under  the  footboard,  is  ojx>rated 
by  a  lever  immediately  below  the  steering  wheel.  The  controller 
ij]ierating  spindle  is  concentric  with  the  steering  colunm.  and.  at'its 
lower  end,  is  pro\'ided  with  a  mitre  gearwheel  which  engages  with  a 
similar  wheel  moiuited  on  the  horizontal  spindle  of  the  controller.  , 
The  controller  is  designed  and  constructed  to  provide  five  forward 
-jii-eds  and  three  reverse  speed.s. 

The  normal  speed  of  these  vehicles  is  up  to  12  mUes  per  hour,  and 
llic  mileage  range  on  one  charge  of  the  battery  is  40  to  45.  The 
!  latteries  are  designed  so  as  to  take  a  boosting  charge  shoidd  it 
necessary  to  increase  this  mileage  during  the  day.  Particulars  of 
these  interesting  vehicles  can  be  obtained  from  Wolseley  Motors 
(Ltd.),  Adderley  Park.  Birmingham. 

ELECTRIC  TAXI-CABS. 

The  accompanying  illustration  shows  an  interesting  tvjie  of 
1'Alison  accumulator  taxi-cab.  which  was  designed  by  ]\Ir.  J.  F. 
^lonnot  in  conjimction  with  the  famous  firm  of  De  Dion  Bouton. 
Paris.  The  vehicle  in  question  is  intended  to  seat  four  people  inside 
,uid  a  driver  and  additional  passenger  outside.  It  is  propelled  by  an 
l''dison  accumulator  of  60  cells.' giving  an  ampere-hoiu-  capacity  of 
225  ampere-hours  at  an  average' voltage  of  72  volts,  equivalent  to  a 


kilowatt-hdur  capacity  of  10.  or  thereabouts.  Tliis  can  be  increased 
to  about  18-5  kw. -hours  on  overcliarge,  and  suffices  for  a  rim  of  50 
miles  on  one  charge.  By  means  of  boosting  the  daily  mileage 
cmdd  be  brought  up  to  85  miles,  a  distance  quite  sufficient  for  normal 
taxi-cab  service  within  the  City  limits.  ^ 

The  weight  of  the  vehicle  is  about  34  cwts..  and  its  top  speed 
2(1  miles  per  hour.     It  is  driven  by  a  single  45  jinifiere  motor  direct 


SlDK    Vir.W    OF   :lA-'r<lN    Wol.SHI.HY-liVKKIt    Kl.l'.lTlllC,    SlU'l'l.llSD   TO    JJi  : 


to^the  rcar.[axl"M  is  by  heavy  roller  chain.  The  motor,  the  chain, 
coutitershafi  anil  the  roller  chain  to  the  rear  wheel  i.  are  all  enclosed 
in  (hisljiroof  ii-id  oiltight  casingH.  This  method  of  liiiTiNiiiission 
himplillcH  the  clwuHJs  eonsirmtinji  and  contributes  to  the  lOi.  i,  ni 
running  of  the  vehicle. 


coUjik'd  to  a  single  reduction  rear  axle  of  llic  Ik  vcl  ivjic.  Tin'  out- 
breali  of  warunforlunately  brought  this  interesting  experiment  to 
a  tem])orary  slaudstill.  but  later  on  it  is  hoped  to  run  a  fleet  of 
ICdiiion  accumulator  taxi-cabs  having  certain  improvcnu'iits  in 
ilc.Hign  which  experience  has  indicated. 


coh  TUCKER,  af  the  Editorial,  Prlnlini:  n.  J  l^ublbhlng  Omce:,,  1,2  .ind  3,  Salisbury  Court,  Fleet  Street,  in  the  City  of 
LONDON,  Friday.  Auousr  27,  1915. 
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'ELECTRIC"  MILK  DELIVERY. 


One  of  tlie  most  interesting  cases  of  the  use  of^  tlie  electric  vehi<'Ie 
for  milk  delivery  is  that  in  which  a  2,000  lb.  wagon  is  owned  by  Mi-. 
W.  F.  Oriswnld.  Hartford,  C'oim.,  a  dairy  farmer  located  7  miles  from 
the  ch;iiL'iiiL.'  ^tiitidii.  Mr.  Griswold  has  a  farm  at  Rocky  Hill,  and 
has  111  Mil\  Inn  ,  ous  producing  more  than  1,000  quarts  of  milk  daily, 
which  I-  ili-lnlmted  by  two  routes  in  Hartford.  The  longest  route 
was  25  mile.s,  on  which  was  delivered  about  62.5  quarts  of  milk  and 
cream,  and  serving  this  in  the  summer  three  horses  were  used,  each 
making  25  miles  for  two  day;  and  resting  the  third  day.  In  winter 
four  hor.ses  were  used,  each  pair  working  alternate  days.  On  the 
other  route  the  work  was  not  as  hard  and  the  animals  could  be 
worked  fairly  regularly  in  summer,  and  alternated  in  winter,  as 
conditions  required. 

Milk  was  delivered  each  day  at  the  store  of  the  Boston  Branch 
Grocery,  which  operates  the  largest  number  of  electric  waaons  in 
.service  in  Hartford.  After  ob.serving  these  for  a  consiilcrabic 
period,  and  learning  of  the  battery  service  system,  Mr.  Griswold 
ordered  a  2,000  lb.  wagon,  which  was  delivered  July  18,  1914.  This 
machine  has  been  operated  each  day  since  delivery,  I  eing  d  iven 
by  a  son  of  the  owner,  and  each  day  at  noon  the  battery  is 
exchanged.     The  mileage  at  this  season  is  appro.ximately  25  a  day. 

The  young  man  serves  325  customers,  which  means  almost  as 
many  stops.  With  a  boy  he  leaves  the  farm  at  6  o'clock  and  is  back 
by  h.'JO.  .A  typical  load  was  22  cases  of  12  quarts,  12  eases  of  20 
l)ints,  hi  bottles,  four  40-quart,  one  ."iO-quart,  and  two  lO-quart  cans. 
This  was  a  total  of  .594  quarts  of  milk  and  cream,  weighing,  with  the 
<ontainer,?,  about  2,500  lb.  The  wagon  is  driven  under  a  shed  at  the 
farm,  there  not  even  being  a  garage. 

During  the  period  of  the  year  when  the  crojjs  are  harvested,  the 
wagon  is  loaded  with  produce  or  fruit  and  makes  a  second  trij)  to 
Hartford,  this  bringing  the  mileage  for  the  extra  trip  days  to  40  or  45, 
but  during  the  winter  the  route  alone  is  covered.  The  monthly 
mileage  will  range  from  750  to  800  in  winter  and  from  150  to  200 
miles  more  in  the  warm  weather.  Since '  the  electric  wagon  was 
purchased  the  number  of  horses  used  for  the  farm  has  been  reduced 
from  16  to  10.  so  the  machine  can  be  regarded  as  practically  replacing 
six  horses.  Since  the  wagon  has  been  in  use  but  one  delay,  for  a 
half-hour,  has  been  experienced,  and  the  driver  says  that  he  never 
could  have  done  as  well  with  animals. 

This  is  but  one  example  of  many  in  Hartford.  It  is  cIkisch  Ijcc.uisc 
it  represents  hard  operating  conditions  as  is  evident  from  I  he  ligurcs 
— a  route  of  25  miles  with  325  stops  to  be  covered  in  7|  hours — the 
wagon  starting  with  25  per  cent,  overload  and  going  its  route  for 
seven  days  a  week  with  only  a  single  half-hour  delay  within  the  lirst 
eight  months.  Contrast  this  hard,  wearing  .service  with  the  service 
or  operating  conditions  of  a  wholes;de  grocer's  truck,  for  example. 


It  might  travel  but  25  miles,  not  in  7 J  hours,  but  in  10  hours,  over 
good  city  pavements  and  have  to  make  only  100  stops.  Obviously, 
if  a  high-grade  electric  truck  can  beat  the  horse  on  a  milk  round 
where  operatuig  conditions  are  abnormal,  it  can  give  the  horse  even 
a  better  run  for  its  money  on  congested  city  streets.  For  the  electric 
is  at  its  best  in  the  thick  of  the  traffic.  The  electric  is  more  than  a 
shunting  engine  but  it  isn't  a  through  goods  engine.  That  honour 
falls  to  the  petrol  trui^k.  The  trouble  is  that  a  lot  of  firms  have  been 
burning  up  money  by  using  the  through  goods  engine  in  the  yard, 
namely,  the  city,  forgetting  that  about  80  per  cent,  of  all  the  average 
citv  hauling  can  be  done  bv  the  electric  truck. 


MILEAGE  SERVICE  OF  ELECTRICS. 

The  f(jIlowing  tabic,  recently  iiublishcd  in  ■■  KIcrliical  .Merchan- 
dise," is  indicative  of  the  clas5  of  service  which  commercial  electric 
liattery  vehicles  ranging  in  capacity  from  |  ton  to  5  tons  are  capable 
of  giving.  The  figures  relate  to  45  vehicles  in  the  district  of  the 
Hartford  (Conn.)  Electric  Light  Co.,  and  are  typical  of  good  average 
daily  conditions  over  very  indifferent  roads  on  whicOi  elei'tric  com- 
mercial vehicles  can  be  operated.  Since  its  introduction  alxnit  two 
years  ago,  we  understand  that  most  of  the  vehicles  enumciMlcil  in  (lie 
table  are  operated  on  the  battery  exchange  system,  whereby  the  user 
has  facilities  for  replacing  a  di.';charged  batter\'  for  a  charged  one, 
the  operation  of  changing  taking  only  a  few  minutes. 


Montlis  in 
service. 

Miles  run  tc 

Feb.  1.  1914 

5  5.'!'l 

28 
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42 

17      
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1!),.538 
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31 
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25,897 
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18,248 

20 
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4 
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7 8.632 
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16 11,462 

43 14,625 

32 21.397 

43 39.907 

16 10.649 

19 16,073 

22 19.515 

20 13,034 

7 3.268 

39 31.077 

Hi 10.219 

16 12.629 

6 3.708 
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BATTERY 

CHARGING 

EQUIPMENT. 

IGRMIC  ELECTRIC  C9  UP 

147,  Queen  Victoria  Street,  London. 


gm    y^ITH    A    GROWING    INDUSTRY 

jlanl.     For 
K-d  by  the 


IGRMIC 


Unit  Type  Cha 


,\?  ihe  demand  grov 
e  «i.h  it.  That  isn't  t 
,  pamphlet    No.  627   w 
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AUTOMATIC  ELECTRIC  TRUCKS. 

The  prolilemsof  tlio  transport  of  raw  and  semi-manu- 
factured material  are  extremely  acute  in  factories 
covering  a  large  ground  area.  Numerous  attempts  have 
been  made  by  means  of  telphers,  overhead  runways  and 
narrow  gauge  trolley  lines  to  cojie  with  this  difficulty. 
Experience  has  proved  that  anything  in  the  nature  of  a 
railway,  either  with  the  rails  above  or  at  ground  Itncl, 
is  too  inflexiltle  for  general  worksho])  application. 
Almost  superhuman  efforts  are  required  to  bring  the 
goods,  especially  when  they  are  heavy  individual  pieces, 
into  contact  with  the  means  of  transportation.  Tt  is 
nut  surprising  that  manufacturers  should  eagerly  turn 
to  the  electric  battery  truck  to  furnish  a  means  of  trans- 
])ort  of  the  go-anywhere  type.  The  truck  being  batter\- 
propelled  is  entirely  independent  of  external  sources  of 
energy  while  it  is  in  operation,  and  it  may  be  nm  right 
up  alongsiile  of  the  material  or  goods  which  it  is  desired 
to  move  from  one  point  to  another. 

While  the  ordinary  industrial  electric  truck  is  ex- 
tr(!rnely  useful  in  thLs  cormection,  it  i.s,  jjerhaps,  for 
certain  daase.s  of  trans|>ort  work  a  disadvantage  that  it 
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must  stand  idle  while  it  i«  being  loaded.  With  a  view 
to  overcoming  this  difficulty,  Messrs.  Edison  Accu- 
mulatorB  are  introducing  a  type  of  automatic  electric 
truck  which  is  shown  in  the  adjoining  illusl ration. 
The  front  end  of  the  tnick  cha.s.sia  is  utilised  to  ac- 
commodate the  motor,  controller,  battery  and  driving 
«  hei'ls.  At  the  back  end  is  a  single  wheel  placed  in 
the  centre  of  the  frame,  which  is  extremely  narrow, 
and  which  accommodates  the  oblong  platform,  which 
can  be  raised  and  lowered  as  required.  It  will  be 
wen  that  this  is  made  .sufficiently  narrow  to  pa.ss 
under  a  low  platform,  which  is  of  substantial  con- 
Htnictlon  and  designed  to  carry  heavy  weights.  The 
luiderside  of  this  platform  is  entirely  clear,  the  plat 
form  il.self  being  supported  by  thick  side  members. 
The  automatic  track  is  backed  under  thi-s  platfomi 
by  the  operator,  and  as  soon  as  it  is  in  position  the 
centre  portion  is  raised  and  the  weight  is  then  taken 
by  Ihe  track  itself.  The  transporting  of  the  loarl 
from  one  point  to  another  is  then  an  oxtromely  easy 
matter,  and  by  lowering  the  centre  jwrtion  of  the 
truck  the  loaded  platform  can  be  deposited  exoctly 


.Side  \'iew  of  Auto.m.\tic-  Ele(_trr-  Trvck. 


where  required.  We  understand^that  this  method 
of  transportation  is  meeting  with  great  favour.  It 
has  the  important  merit  of  conferring  extreme  flexi- 
bility upon  the  works  transportation  system.  It 
saves  laying  down  of  railway  lines  in  the  shops, 
and  it  confines  the  real  wear  and  tear  to  the  driving 
ixjrtion  of  the  truck  itself. 

The  control  is  undertaken  from  a  platform  at  the 
motor  end  of  the  truck,  the  driver  having  in  his  left 
hand  the  controller  for  forward  and  reverse  motion, 
and  in  his  right  hand  the  steering  mechanism.  The 
brakes  are  operated  by  pedal  boards,  and  an  arrange- 
ment is  fitted  whereby  the  current  is  promptly  cut 
off  between  the  motor  and  the  controller  as  soon  as 
tlie  driver  vacates  the  platform.  The  battery  is  the 
standard  Edison  A  4  type,  and  has  a  capacity  of 
l.")ll  ampere-lK)ur.s.  The  truck  will  support  a  maxi- 
nunn  load  of  2  tons  and  has  a  normal  speed  of  1  to 
111  miles  per  hour. 

The  frame  is  of  two  steel  beam  sections  extend- 
ing the  entire  length  of  the  platform,  and  is  sup 
ported    by  four   sjiiral    springs,    each   of  which   is 


Load  haiseu  klady  fob  tbasspobt  by  Electric  Ibuck. 
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EDISON 


EDISON  ACCUMULATORS,  Ltd., 


ACCUMULATOR 

ELECTRICS 

are 

LEADING!! 

Some  of  the  Reasons : 

Because  ihey  are  equipped  exclusively  with  the  Edison 
Accumulator,  which,  now  in  its  eighth  year  of  service,  is 
proving  more  durable,  more  reliable  and  simpler  to  operate 
than  any  other  type  of  storage  cell. 

Because  the  Edison  Accumulator  is  made  of  Steel 
throughout,  including  the  container ;  uses  a  steel  pre- 
serving electrolyte;  and  cannot  buckle  its  plates, 
sulphate,  corrode,  lose  its  charge,  nor  suffer  from  the 
effects  of  overcharging,  high  rate  boosting  nor  being 
discharged  to  zero  when  necessary. 
Because  the  Edison  Four-Year  Guarantee  is 
unique  and  warrants  the  user  that  his  accumulator  shall  give 
full  rated  capacity  at  the  end  of  this  time. 
Because  the  Edison  Accumulator  is  the  lightest  and 
strongest  storage  cell  and  may  be  charged  in  less 
time  than  any  other  type. 

2  &  3,   DUKE   STREET,   ST.  JAMES, 
I.ONDON,  S.W. 
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encased  within  a  malleable  iron  box,  and  transfers  the  load  direct  to 
the  axles.  The  axles  are  of  rigid  type  under  the  frame.  The  rear 
or  arivingwheels  are  16in.  diameter  and  the  front  wheels  are  10  in. 
diameter.  The  wheels  are  momited  on  annular  roller  bearings, 
and  are  titted  with  solid  rubber  band  tyres. 

The  motor  is  placed  underneath  the  battery  compartment,  and  is 
<louble  geared  with  four  accurately  cut  spur  gears  to  a  floating  axle. 
All  gears  are  enclosed  in  a  steel  case  and  fitted  with  annular  bearings 
and  run  in  an  oil  bath. 

The  controller  is  of  the  drum  type,  specially  designed  for  these 
trucks,  eliminating  all  arcing  in  operation.  The  current  camiot  be 
aj)plied  to  the  controller  without  first  releasing  the  brake,  which 
automatically  closes  the  circuit  switch.  The  moment  the  current  is 
cut  off  the  brakes  will  set  automatically  and  remain  set  until  the 
circuit-breaker  is  again  closed,  at  which  time  the  band  brake  is  auto- 
matically released.  The  controller  is  ojjerated  by  a  lever  moving  in 
a  vertical  plane,  givuig  three  speeds  forward  and  three  speeds 
reverse.  The  loading  platform  i.s  23  in.  wide  by  4  ft.  4  in.  long,  and 
is  covered  with  sheet  steel.  The  height  from  the  floor  is  10  in.  with 
the  lift  lowered.  The  platform  is  raised  by  means  of  an  electric 
lifting  device  operated  by  an  individual  motor  using  power  from  the 
truck  battery.  Power  for  lifting  is  obtained  by  means  of  planes 
operated  by  worm  and  worm  gear.  The  time  to  elevate  the  plalforMi 
loaded  with  4,000  lb.  is  about  five  .seconds.  The  height  of  lift  is 
from  3  in.  to  4  in.     The  dimensions  are  : — 

Ungth  overall 8  ft.      I  in. 

Unjrth  of  platform  4ft.     !Mii. 

'I'lirninf;  nidius r>  ft.     S  in. 

\Vi.ltti„f  platform   1ft.  11  in. 

\yii''-l  l)<i,8e    4  ft.     4  in. 

W'licfl  track,  front  wheels  Oft.     !Mn. 

WliccI  track,  rear  wheels    2  ft.     Gin. 

Hiiyhl  top  of  battery  box Hft.     8  in. 

Height  of  platform 0  ft.    Id  in. 


graph  theatres,  as  the  same  type  of  machine  will  meet  the  require- 
ments of  both  industries. 

These  sets  for  battery  charging  are  of  small  size,  high  quality  and 
are  thoroughly  reliable.  The  small  size  is  a  m  after  of  importance 
where  space  economy  is  a  consideration.  These  reducer  sets  offer  an 
economical  means  of  voltage  transformation  for  battery  charging, 
except  in  those  cases  where  the  supply  circuit  has  an  earthed  neutral. 
In  such  cases  motor  generator  sets  have  to  be  used,   unless  sjiecial 


B.T.H.  REDUCER  SET  FOR  CHARGING  BATTERY 
VEfflCLES. 

We  illustrate  herewith  a  B.T.H.  reducer  set  for  charging  the 
batteries  of  electric  vehicles.  This  set  i.s  .similar  in  all  particulars 
to  the  reducer  .sets  supplied  by  the  company  since  1910  for  cincmato- 


])rccauti()ns  are  taken.  The  most  advantageous  supply  voltage  is 
approximately  twice  the  rc(|uired  output  voltage,  and  the  advantage 
of  the  reduci'r  connections  becomes  less  marked  as  the  dilTerences 
between  the  supply  and  the  re(|uired  voltages  increase.  The  British 
Thnnison-HdiHton  Co.,  Kugby,  will  furnish  prices  and  particulars. 


"TRANSFER"  TRUCKS- 

l'\)r  a  innnher  of  voars  the  terminus  numagers  of  the  New  York, 
New  Haven  &  Hartford  Railroad  at  Boston  have  been  struggling 
with  the  (juestion  of  how  best  to  handle  "Transfer,"  or  through 
goods  coming  to  that  terminus  from  many  nearby  stations,  there  to 
be  moved  from  its  inbound  houses  to  its  outbound  houses  for  loading 
to  destination.  During  the  past,  considerable  experimenting  has 
been  done  with  petrol  and  electric  trucks,  and  as  a  result  the  com- 
jjany  has  installed  two  electric-  trucks  of  .')  ton  capacity  to  bo  used  in 
this  work.     .After  neariy  two  years'  experience  with  electrics,  the 
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company  is  in  a  position  to  give  some  interesting  information  on  the 
economic  and  efficient  operation  of  the  electric  trucks,  whicli  they 
have  submitted  to  the  Electric  Vehicle  Association  of  America. 
Previous  to  the  installation  of  these  trucks  the.vwere  using  about  37 
goods  cars  for  shifting  at  a  daily  exjjense  of  45  cents  each,  or  a 
total  daily  expenditure  of  fios.  The  company  now  uses  only  one 
of  these  "  shifters."  Under  the  present  method,  each  ele  trie  truck 
carries  approximately  35  tons  per  day.  goijig  between  houses  that 
are  from  J  to  |  of  a  mile  apart  and  making  an  average  of  12  miles  per 
day.  Under  this  plan,  a  great  deal  of  delay  to  the  freight  is  saved 
and  a  considerable  amount  of  ojierating  expen.se.  iSo  far,  the 
mechanical  upkeep  of  the  electrics  has  amounted  to  less  than  Sl.tMl 
per  month,  the  company  garaging  and  caring  for  the  electrics  them- 
selves. Each  truck  has  a  driver,  who  is  also  a  checker,  the  freight 
being  handled  by  men  at  various  freight  houses.  Each  one  has  a 
clear  loading  space  of  6  ft.  by  15  ft.  with  stakes,  side  oiK'ning,  higli 
seat  and  three  bow  hoods.  With  the  above  loading  s])ace.  on  tlieir 
mixed  freight  hauls  they  carrj'  from  9,200  lb.  to  lO.tXIO  lb.  con- 
venientlv. 


ELECTRIC  VEHICLES  FOR  LAUNDRY  DELIVERY. 


That  the  electric  vehicle  is  especially  adapted  to  house-to-hou.se 
delivery  and  other  transportation  requirements  demanding  frequent 
stops  is  evident  from  the  fact  that  the  department  stores,  bakeries, 
breweries,  laundries,  iSfcc,  have  adopted  its  use  on  a  large  scale.  In 
fact,  the  largest  delivery  fleets  in  tlie  world  are  chiefly  composed  of 
electric  vehicles.  It  is  signiticant  that  these  fleets  arc  a  result  of 
repeated  orders  extending  over  a  period  of  10  to  15  years,  and  are 
successfully  meeting  specifications  of  transportation  engineering 
experts. 

One  reason  why  electric  vehicles  comjwse  such  a  high  percentage 
of  transportation  fleets  is  that  large  organisations  usually  approach 
their  transportations  problems  from  a  practical  engineering  point  of 
view.  Unfortunately,  thousands  of  smaller  concerns  and  individuals 
buy  motor  delivery  waggons,  with  but  a  small  conception  of  their 
suitability  for  a  particular  service — the  individual  often  qualifying 
himself  as  an  expert  because,  perchance,  he  drives  a  car  himself,  and 
therefore  thinks  himself  capable  of  judging  automobiles  and  solving 
transportation  problems.  If  this  type  of  purchaser  would  submit 
his  delivery  problems  to  a  competent  authority  he  would  rarely  find 
liis  choice  substantiated.  He  usually  has  but  a  loose  and  hazy 
idea  of  deliverj'  costs,  and  will,  [jerhaps  to  flatter  his  judgment, 
considerably  underestimate  the  true  cost.  The  percentage  of  motor 
operators  who  really  know  the  cost  of  this  service  is  small. 

The  Electric  Vehicle  Committee,  while  promoting  the  sale  and  use 
of  electric  vehicles  to  all  applications,  is  in  addition  conducting 
investigations  ascertaining  lines  of  business  particularly  suited  to  the 
electric.  As  soon  as  these  applications  become  thoroughly  known, 
the  operating  costs  and  other  data  are  systematically  distributetl  to 
users  in  that  class. 

One  of  the  industries  which  has  been  under  investigation  for  some 
time  is  the  laundry  business.  In  no  other  delivery  service  can  the 
electric  be  applied  to  better  advantage  than  in  laundry  service.  Not 
only  are  its  inherent  simplicity  of  operation,  and  cleanliness,  features 
which  every  laundry  delivery  .service  should  have,  but  also  its 
satisfactory  performance  and  economy  of  operation  in  a  house-to- 
house  deliverj'.  are  pouits  which  shoulfl  api)eal  strongly  to  the  business 
man.  The  experience  with  a  fleet  of  18  electric  delivery  waggons  over 
a  period  of  three  years  has  recently  been  given  by  a  laundry  pro- 
prietor, who  states  : — 

"  The  experience  of  my  laundry  with  electric  delivery  waggons  has 
been  quite  8ucces.sful.  I  am  fully  convinced  that  the  electric  is  the 
best  thing  for  house-to-house  delivery.  After  three  years'  exixMicucc. 
during  which  time  we  have  added  to  our  fleet  gradually  so  that  wc 
now  operate  18  electrics,  with  two  more  on  order,  1  feel  that  1  have 
ample  opportunity  to  observe  the  results  of  electric  delivery  service, 
and  compare  them  with  other  methods  of  deliverj'.  We  bought  our 
first  electric  three  years  ago,  and  it  gave  such  excellent  results  that 
when  the  time  came  to  enlarge  our  equipment  I  decided  to  dispose 
of  our  horses  and  waggons  and  buy  electrics.  .  To  have  continued 
with  horse-drawn  vehicles  wouUI  have  meant  an  investment  of 
£3,8(K)  for  new  stables  alone,  exclusive  of  new  waggons  and  more 
horses. 

"  The  18  electrics  have  not  only  done  the  work  of  the  40  horses 
which  I  formerly  owned,  but  also  take  care  of  unusually  heavy 
increase  in  bu.iiness.  I  employed  three  .stablemen  to  tend  my 
honwH  as  aguinst  one  mechanic  now,  who  not  only  attends  to  the 
mechanical  parts  of  the  cle<'tric*i,  but  looks  over  tlic  motors  in  the 
laundrj'.  The  sure  road  to  success  in  a  business  of  this  kind  is 
consen-ution  of  energy  and  utilisation  of  by-products.    1  consitler 


the  current  that  we  charge  our  electrics  with  is  a  by-product.  As  hi 
most  large  laundries  where  everything  is  run  by  electricity,  we 
generate  our  own  power.  We  have  found  that  the  amount  of  \\  ater 
we  can  heat  during  the  day  is  not  sufficient  for  our  needs,  so  we  found 
it  necessary  to  heat  water  at  night  for  the  next  day's  washing.  At 
the  same  time  we  charge  our  electric  vehicles  with  the  current 
generated  for  heating  the  tanks  of  water,  so  that  I  consider  the 
electricity  with  which  we  charge  our  batteries  a  by-product.  The 
distilled  water  which  we  use  for  our  nickel-iron  batteries  is  anotherV 
by-product — the  condensed  steam  from  the  hot  water  used  for  | 
ironing.  I  estimate  that  we  operate  our  entire  fleet  of  18  electrics 
for  £14  per  month — cost  of  the  additional  coal  for  generating  current. 
This  represents  an  expenditure  of  less  than  16s.  per  month  for  the 
energy  necessary  to  propel  each  1,000  lb.  delivery  waggon.  On  a 
3()0-day-a-year  basis,  this  figures  the  low  cost  of  8d.  per  day  per  car 
for  current. 

"  As  a  matter  of  general  interest  to  the  laundry  man,  by  careful 
managing  and  by  utilising  every  possible  by-product,  we  have  done 
i4(t,000  worth  of  business  on  a  coal  bill  of  £100.  I  operated  my 
electrics  under  this  plan,  at  a  general  average  of  £2  per  month  per 
car.  As  my  electric  deliverv-  waggons  average  20  miles  per  day 
(luring  this  period,  and  figuring  on  300  working  days  to  the  year,  it  will 
be  noted  that  the  cost  for  current  per  mile  was  about  Id. 

"  I  have  just  paid  £3.  4s.  for  repairs  on  our  first  electric,  which  we 
have  used  constantly  for  over  three  years,  and  that  was  for  new 
chains  and  sprockets.  Compare  this  slight  expense  with  the  bills 
for  waggons  and  harness  repair,  horse  shoeing,  veterinary  service, 
&c.  We  are  saving  something  over  £120  a  month  by  operating 
electrics.  The  initial  cost  is  comparatively  large,  yet  when  the 
extreme  longevity  of  the  electric — 10  to  15  years  or  more — is  con- 
sidered, the  cost  per  year  is  low.  In  addition,  I  consider  the 
advertLsmg  value  of  the  electric  in  the  laundry  business  worth  con- 
siderably more  than  the  interest  would  be  on  the  initial  cost.  A  clean, 
attractively-painted,  smooth-running,  silent  electric  is  the  best 
advertiser  in  the  world  for  the  laiuidry  business. 

■"  The  batteries  which  we  use  in  our  electrics  are  the  nickel-iron 
type,  and  although  the  manufacturer  guarantees  them  for  four 
years,  I  am  counting  on  getting  about  eight  years  out  of  mine.  Just 
to  prove  to  myself  the  longevity  of  this  type  of  batterj-,'1  bought  at 
auction  a  £240  battery  which  had  been  used  over  four  years  for  £56. 
With  a  little  cleaning  and  fresh  solution, ^I  have  been  using  this 
same  battery  for  1|  years,  and  expect  to  get  considerable  more  use 
from  it.  TjTes,  I  find,  will  last  from  li  years  to  2  years  on  an 
electric.  The  averag  life  of  the  tyres  on  six  petrol  trucks,  which  we 
use  for  long  hauls,  is  from  three  to  four  months.  As  someone  has 
said,  an  electric  never  w-ears  out.  With  the  present  excellent 
standardisation'of  parts,  it  is  possible  to  always  substitute  new  parts 
as  soon  as  the'old'ones'wear  out. 


IUttkhv  'I'iia(  run  u 
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"Jronclan  Ctitit" 

Registered) 

THE  BATTERY  FOR  COMMERCIAL  ELECTRIC  VEHICLES. 

GUARANTEED     FOR     TWO     YEARS. 


Its  record  for  the  past  four  years  stands  as  absolute  proof  of  the  correctness 
of  its  design.  It  is  unquestionably  the  battery  for  commercial  service.  It  is 
reliable  day  in  day  out  every  day  in  the  year.  It  is  conservatively  rated  and 
can  be  discharged  on  emergency  up  to  practically  anything  that  other  current 
carrying    parts    of    the    equipment    can    carry. 


WILL  STAND  HEAVY  BOOSTING  CHARGES. 

ITS    LIFE    IS    BETWEEN    TWO    AND     THREE     TIMES     THAT     OF     AN     ORDINARY 
FLAT   PLATE. 

THE     RATE     AT    WHICH    IT    CAN    BE    RECHARGED    DEPENDS    ONLY    ON    WHAT 
HAS    BEEN    TAKEN    OUT    AND    IS    IRRESPECTIVE   OF    ITS   SIZE. 


fthloriiie 


ELECTRICAL  cufton  junction, 
STORAGE  CO  Manchester. 

LIMITED'^    .ooo.oPnc. 


59.  VICTORIA  STREET. 


THE  POPULAR  ELECTRIC  TRUCK. 

The  electric  br.tterv  truck  is  now  becoming  ;•.,  |)0|)ul;',r  object  .-.t  the 
pi'incippi  r?,ilwfty  termini  in  the  Loii<lon  .ire:i,  r.ntl  rtlso  iit  several  of 
our  principal  ports.  The  steamshi))  compcnios,  now  that  they  h?,ve 
^iven  this  efficient  ?,id  in  tran.sportation  a  trial,  are  ordering  trucks  in 
onsiderablc  quantities.  One  of  the  adjoining  illustrations  shows 
HI  Rdison  battery  trucks  which  are  being  put  into  service  by  the 
C'unard  Co.  These  trucks  are  each  capable  of  sustaining  a  load  of 
2  tons,  and  they  may  also  bo  u.sed  for  hauling  purjioses.  It  will  be 
observed  fi-om  Hie  illustration  that  the  li;',ltiT\  :'.nd  the  whole  of  the 


of  the  truck  ojipusitc  to  the  cnntrnl  pl.Mloiiu  :■,  hinged  tubular 
gate.  This  is  designed  to  tr  II  (low  n.  va»\  thus  furnish  an  inclined 
U[i  which  cases,  br.rrels,  packages,  &c..  can  he  rolled  or  pui- 
When  the  truck  is  fully  loaded  the  gate  is  rai.sed  to  a  vertical  ])osi 
in  wliich  it  is  securely  locked. 


bed. 
tion. 


Tlie  driver  can  face  in  cilln 
is  more  convenient,  look  o\ 
from   it.     This   particuk.r   uii 


■r  diir-ition — that  is  to  say,  he  cr,n.  if  it 
■r  till-  loaded  truck  rather  than  i-.w.-.y 
thod   of  driving   is  shown   in   another 


IJKT)  Hattkkv  Tri  (ks  Le.wini;  Hold  or  a  Hiiip. 


oiiin.lliriL'  L"v,r  are  enclosed  in  a  steel  compartment,  which  is  pl;ucd 
.  l"nr  il,,  'li:'-^sis  at  the  driver's  end  of  the  truck. 

llii-  roi,ii„||ing  mechanism  embodies  the  usual  .safetv  features  by 
which  the  current  is  cut  off  as  soon  as  the  brakes  are  applied  or  at  the 
moment  that  the  driver  sfep.s  olf  1  he  control  platform.  In  order  to 
assist  the  loa.ling  and  unloading  of  g,,ods  tluTe  is  provided  at  the  end 


Tk.\  Koi.so.N  U.\rr  tuv  'i'liUKs  .Si  i'l-i.iiu)  to  thi;  Cinaiu)  Co. 

illustration,  which  depicts  two  fully doa.ded  trucks  being  driven  up 
i'li  inclined  way  out  of  the  hold  of  a  ship.  A  single  motor  is  u.scd  for 
Ira.ctivc  purposes,  and  tliis  drives  by  Morse  chain  on  to  a  jack  shaft, 
from  each  end  of  which  fhe]power  is  transmitted  to  one  set  of  wheels 
by  side  roller  chain.s.  Tlie  nornii-.l  speed  on  the  level  is  from  1  to 
5  miles  per  hour  according  to  the  load. 
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TUDOR 
Accunitila.tors 

FOR   ELECTRIC  VEHICLES. 


FIRE   BRIGADE  VEHICLES  WITH  TUDOR   BATTERIES. 

London  Fire  Brigade     11  Vehicles.     Liverpool  Fire  Brigade    4  Vehicles. 
Rathmines    Dublin    Tire  Brigade     1  Vehicle. 

BATTERIES  FOR  COMMERCIAL  VEHICLES, 
PLEASURE  CARS,  OMNIBUSES,  &c. 

LIOIITEST   n,    WF.ICIIT     IIIHIIEST   i„    EFFICIENCY. 
Maintenance  undertaken  at  Moderate  Mileage  Rates. 

THE  TUDOR  ACCUMULATOR  CO.,  LTD., 

3,  CENTRAL  BUILDINGS.  WESTMINSTER,  LONDON,  S.W, 

Worki  :   DUKINFIELD,  near  MANCHESTER- 


TRACTOR  TRUCKS. 


The  ease  with  which  a  .sni;;'.!  battery  driven  truck  c;v.\  be  used  ii'i :: 
rail-les.s  electric  locamotive  lias  created  considerable  inten-st  on  tlie 
partfof  the  principal  railway  companie.s  in  this  cjuntrw  The 
adjoining  illustration  shows  an  Edi.son  battery  tractor  truck  wliich 
has  recently  been  purchased  by  one  of  the  Knjili.sh  raihviiy  (vini- 


KlUSON    HaTTKHY  TitAC'TOR. 


liiiMicH.  Thi.s  vehicle  is  principally  det>igiipd  for  tractor  purposes,  but 
it  U  provided  with  a  small  loading  space  upon  Ahicli  a  certain  auiouiii 
of  materia!  (or  piickaj;eH  can  be  carried. 

'I'he  length  of  the  tractor  is  li  ft.  1 1  in..  a;id  the  width  '.i  ft.,  heiglit 
to  platform  1  tt.  8  in.  The  wheel  base  is  Uft.,  and  the  wlieel  track 
:t_ft.  7J  in.     The  loading  space  on  the  tractor  platform  ineasurca 


2  ft.    10  in.     The   weii;ht   of   tlie  tractor  vmlor.ded.  complete  with 
battery,  is  2.400  lb. 

The  battery  is  made  up  of  40  Edison  A4  1.30  A.H.  cells,  divided 
equally  and  placed  in  two  groups  at  the  end  of  the  truck.  abo\e  the 
chassis  frame.  The  motor  is  a  .series  womid  40-volt  machine.^ 
carried  on  a  sub-frame  at  one  end  of  the  chassis.  It  is  provided  witM 
roller  bearings,  and  has,  we  understand,  a  considerable  overload  cajia^ 
city.  It  drives  by  Morse  silent  chain  a  jackshaft  in  the  centre  of  th« 
chassis,  and  from  each  end  of  this  shaft  one  set  of  wheels  is  driven  b^ 
side  roUer  chains.  The  four  wheels  are  Ifi  in.  diameter,  and  are  shodl 
with  solid  rubber  band  tyres. 

Tlie  steering  is  by  wheel  mounted  horizontally  on  a  steering  column 
immediately  behind  the  front  battery  compartment.  A  dished 
metal  seat  is  provided  for  the  driver,  and  at  his  left  hand  is  the  lever 
operating  the  drum-type  controller.  Immediatel\-  in  front  of  him 
is  the  pedal  which  actuates  the  br;-,kes,  and  at  the  same  time  switches 
the  current  off  or  on.  When  the  brakes  are  applied  the  current  from 
the  battery  is  entirely  interrupted.  The  controller  provides  for 
three  speeds  forward  and  rever.se,  and  the  speed  varies  from  1  to  5^ 
miles  per  hour  on  the  level. 

This  tractor  will,  in  addition  to  its  own  load,  pull  trailers  loaded 
with  .5  to  10  tons. 


THE  HUMAN  ELEMENT. 

In  jiractice  the  drivers  of  horse  vehicles  can  be  transformed  in  a 
ilay  or  so  into  tru.stworthy  drivers  of  electric  vehicles.  There  is  no 
reason,  therefore,  to  discharge  the  old  hands,  many  of  whom  have 
served  well  for  years  and  deserve  something  better  than  to  be 
sacrificed  for  a  machine.  The  introduction  of  mechanical  power  is 
usually  resented  by  the  workers,  because  they  see  their  occu]).vf  ion 
gone  and  themselves  replaced  by  a  new  band  of  skilled  men.  Xeitlu'r 
the  private  employer  nor  the  municipal  deiiartment  need,  however, 
have  any  qualms  on  that  score  when  a  change  to  electric  haulage  is 
intended.  The  veterans  will  do  a^ilmirably  at  the  steering  wheel  of  an 
electric  vehicle. 

In  some  cases  the  okl  horse  tlriver  may  feel  a  sentimental  regret  at 
giving  up  the  reins  for  wheels  and  levers.  But  regrets  of  that  kiml  are 
seldom  lasting,  and  they  will  not  be  proof  against  experience  of  the 
ease  and  convenience  of  di'iving  an  electric  vehicle.  Possibly  the 
sentiment  may  have  something  to  do  with  the  conviction  hi  the 
driver's  mind  that  he  ought  to  be  |)aid  more  for  driving  a  machine 
than  a  horse,  although  a  horee  is  ever  so  much  more  difficult  to 
manage  than  an  electric  vehicle.  It  is  a  good  plan,  therefore,  to 
offer  horse  drivers  an  increase  in  wages  when  the  change  takes  place. 
The  economy  of  the  electric  vehicle  over  the  horse  is  so  great  that  a 
fair  increase  can  easily  be  given  :  it  makes  the  driver  contented  aTid 
encrjurages  him  to  treat  the  electric  vehicle  with  the  same  resjiect  a^ 
he  would  a  horse  with  no  vice. 

The  next  few  years  will  see  a  transformation  in  sti-cet  traftic. 
!'n>,(tically  the  w  hole  of  the  traffic  in  towns,  cities,  and  suburbs  will 
in  the  course  of  the  next  few  years  be  entirely  handled  by  motors. 
Tliis  is  a  change  which  will  make  for  the  benefit  of  the  horse,  of  public 
health,  and  of  all  the  amenities  of  city  life.  Its  full  value  depends, 
liowever,  on  a  large  part  being  jilayed  by  the  electric  vehicle,  because 
it  alone  is  silent  in  running,  and  free  from  smell  or  other  nuisance. 
It  is  ))rccisely  tlie  town  and  suburban  traffic  now  handled  by 
horses  that  pn>,sents  the  best  Held  for  the  electric  vehicle,  owuig 
to  the  modenite  speeds  and  the  out-and-liome  character  of  the 
biisine<s. 

Most  clia;iges  in  the  direction  of  machinery  have  certain  draw- 
b:icks.  But  no  one  would  regret  the  substitution  of  electric  \  chicles 
for  horse-drawn  ones.  Least  of  all,  the  lover  of  horses.  The 
conditions  of  traffic  on  eity  streets  have  become  a  serious  and  increas- 
ing strain  on  liorseHesli,  and  it  will  be  an  mi|)rovement  in  every  way 
wiien  local  haiilage  is  completely  in  the  ha-ids  of  clean,  noiseless,  and 
economical  electric  vehicles. 

I  'I'he  Elerlrir  Vehirle. 


Why  not  a  space  like  this 
under  reading  matter.?  The 
cost  is  purely  nominal.  Let  us 
quote  you. 
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